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Prospect- and Mine-Related Features (2023).

Transverse Mercator projection. 1927 North American Datum.
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Field work conducted in 2022-2024.
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INTRODUCTION

The geology of the Dixie and surrounding area is dominated by a suite of
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. Shallowly
emplaced Tertiary felsic to intermediate dikes and sills are common and
locally cut gold-bearing quartz veins. Quaternary alluvium and older
Tertiary sedimentary deposits north and northwest of Dixie have been
worked for placer gold; these placer workings can be observed readily in
LiDAR-derived imagery.

Bedrock and sur cial mapping were carried out in 2022-2024 by R. Di
Fiori, D. Stewart, R. Lewis, and C. Steven. Unpublished eld data from
1989, collected by Bruce Eversmeyer, Reed Lewis, Joe DiPietro, and Joe
Dragovich, supported our e orts. Some of this early work was incorporated
in a regional map at 1:100,000 scale (Lewis and others, 1990). Most quartz
vein locations are taken from Livingston and Stewart (1914). Typical of the
Elk City region, the Dixie 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 correla-
tions di cult. Imagery derived from recently own LiDAR, which covers
~70 percent of the map, improved our mapping accuracy, especially aiding
in the placement of discrete faults and sur cial geologic features.

LOCATION OF FIELD OBSERVATIONS
Dixie Quadrangle
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SYMBOLS

Contact: solid where certain; dashed where approximately located.

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

Fault: dashed where approximately located.

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

Strike and dip of foliation.

Strike and dip of joint.

Trend and plunge of mineral lineation.
Cirque headwall.

Quartz vein.

Adit.

Mine shaft.

Prospect.

DESCRIPTION OF MAP UNITS

Igneous rocks are classied using International Union of Geological
Sciences nomenclature (Le Bas and Streckeisen, 1991). Grain size classi -
cation of unconsolidated and consolidated sediment employs the Went-
worth scale (Lane, 1947). Time scale is the 2022 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. Multiple
lithologies within a rock unit description appear in order of decreasing
abundance, and descriptions of stratigraphic units are from bottom to top
where possible. Minerals are listed in order of increasing abundance.

ANTHROPOGENIC DEPOSITS

Made ground (late Holocene)—Altered surfaces and excavated ground. Here

includes an old airstrip at Dixie and a gravel storage area at Dixie Summit
in the northern part of the quadrangle.

Placered ground (late Holocene)—Coarse gravel deposits from historical

dredging operations and sluicing. Placer deposits in the lowlands were
developed in Quaternary alluvium. Perched, or high-level, Tertiary gravel
sediments (Ty were also historic placer targets, and modi ed ground of
these operations can be seen in the LiDAR-derived hillshade imagery.

ALLUVIAL DEPOSITS

Alluvial deposits (Holocene to Late Pleistocene)—Subangular to subrounded,

moderately sorted and strati ed sandy cobble to boulder gravel.

Alluvial-fan deposits (Holocene to Late Pleistocene)—Angular to subrounded,

poorly sorted cobble and boulder gravel. Deposit along Boulder Creek
northwest of Dixie has unusually coarse clasts, many 1 m or more across,
and may represent a single outburst ood event.

MASS-MOVEMENT DEPOSITS

Landslide deposits (Holocene to Late Pleistocene)—Unstrati ed silt to boulder

debris. These deposits consist of subangular to angular, poorly sorted
material, commonly occupying steep hillsides. Characterized by longitudi-
nal hummocky surface recognizable in LiDAR-derived images.

GLACIAL AND PERIGLACIAL DEPOSITS

Till deposits (Pleistocene)—Poorly sorted sandy boulder till in single deposit in

the northwest corner of the quadrangle.

SEDIMENTARY DEPOSITS

Fluvial and lacustrine sediments (Miocene)—Unconsolidated, poorly sorted,

orange, brown, to white gravel and sand deposits northwest of Dixie.
Gravel clasts are dominantly well-rounded cobbles of white coarsely
crystalline quartzite and vein quartz (Figure 2). Most or all are thin lag
deposits. More extensive to the west in the vicinity of Dixie Meadows
where they were mapped as ancient valley Il (Capps and Roberts, 1939).

INTRUSIVE ROCKS

Dikes, undivided (Eocene)—Mixed unit, but largely dacite in composition.

Rhyolite dikes (Eocene)—Tan rhyolite dike rock. Minor quartz and potassium

feldspar phenocrysts.

Porphyritic rhyolite dikes (Eocene)—Tan, notably porphyritic rhyolite dike

rock. Phenocrysts are largely potassium feldspar and quartz.

Dacite dikes (Eocene)—Gray dacite dike rock. Typically contains small

phenocrysts of plagioclase, hornblende, and biotite. Embayed quartz
phenocrysts are present locally.

Dacite porphyry (Eocene)—Gray dacite intrusive rock present as dikes and a

single, small stock near the eastern edge of the quadrangle. Contains
phenocrysts of plagioclase, hornblende, and biotite as shown in Figure 3.
Embayed beta quartz phenocrysts are present locally.

Andesite dikes (Eocene)—Grayish-brown andesite dike rock, usually altered.

Largely consist of plagioclase laths, most of which have been strongly
sericitized.

} CRETACEOUS

MESOPROTEROZOIC

Biotite granodiorite and granite (Late Cretaceous)—Light-gray, white, to very
pale pink, medium- to coarse-grained biotite granodiorite grading to granite
(Figure 4). Pegmatite and ne-grained leucogranite dikes are common
(Figure 5). Xenoliths of Proterozoic metasedimentary rocks are present in
places (Figure 6), mainly near the contacts of Kgd. Locally porphyritic, but
largely equigranular. Plagioclase and alkali feldspar are the most abundant
minerals, comprising ~50 to 70 percent of the rock. Other major minerals
include subhedral quartz with grain size typically 2 mm to 1 cm, which
makes up 25 to 40 percent, and biotite which makes up less than 8 percent
of the rock. Locally muscovite-bearing. Granodiorite and granite are gener-
ally non-foliated. A weighted mean age of 87.1 + 0.7 Ma was determined
from igneous zircon from a Kgd exposure 8 km (5 mi) to the northwest in
the Orogrande quadrangle (Di Fiori and others, 2025).

METAIGNEOUS ROCKS

Augen gneiss (Mesoproterozoic)—White to light-gray, medium- to
coarse-grained gneiss with augen porphyroblasts of alkali feldspar and
quartz, along with quartz and plagioclase. Pale-pink feldspar augen
measure 2 to as much as 5 cm in length. Augen gneiss along Red River 20
km (12 mi) north of the map yielded an age of 1,370 + 100 Ma (U/Pb
zircon; Evans and Fischer, 1986) and a sample collected east of Golden
along the South Fork of the Clearwater 24 km (15 mi) northwest of the map
yielded a more precise zircon age of 1,381 + 4 Ma (Roberts and others,
2023). A granitic protolith is inferred for Yag which likely intruded the
metasedimentary wall rock as large sills and dikes.

METASEDIMENTARY ROCKS OF THE BELT SUPERGROUP

Golden metamorphic sequence

- Calc-silicate rocks of the Golden metamorphic sequence (Mesoproterozoic)—
Calc-silicate rocks in two small areas in the western part of the quadrangle.

Feldspathic quartzite of the Golden metamorphic sequence (Mesopro-
terozoic)—White to light-gray, medium- to coarse-grained banded
biotite-feldspar quartzite with common alternating brown to orange
Liesegang banding and minor calc-silicate horizons. Calc-silicate rocks are
present northeast of Blowout Mountain in the southwest part of the
quadrangle. U-Pb analyses of detrital zircons from Yfqg in the Golden
quadrangle (Schmidt and others, 2025) 23 km (14 mi) to the northwest
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, 2020).

Biotite gneiss of the Golden metamorphic sequence (Mesoproterozoic)-
Medium- to light-gray, ne- to medium-grained, well-layered,
biotite-quartz-feldspar gneiss. Layering ranges from 5 mm to 10 cm in
thickness and is continuous or lensoidal (Figure 7).

Elk City metamorphic sequence

- Feldspathic quartzite and schist of the Elk City metamorphic sequence (Meso-
proterozoic)—White to speckled-gray feldspathic quartzite with schistose
lenses. Both plagioclase and potassium feldspar present. Minor biotite and
muscovite. U-Pb analyses of detrital zircons in a sample from a roadcut
exposure in the northeastern part of the Orogrande quadrangle 14 km (9
mi) north-northwest of this map (Di Fiori and others, 2025), show an abun-
dance 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, 2020).

- 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 (Figure 8) and minor
intercalated muscovite-biotite quartz schist + garnet. Centimeter-scale,
coarse-grained foliation-parallel quartz- and feldspar-rich layers may have
originated as igneous intrusive components.

Schist and quartzite of the Elk City metamorphic sequence (Mesoproterozoic)
Light-gray to silver-green layered mica-quartz schist and variably micace-
ous quartzite. Schist layers contain as much as 60 percent coarse- to medi-
um-grained muscovite with lesser chlorite and biotite. Accessory minerals
include magnetite, brous sillimanite, sul des (mostly pyrite), and garnet
(Figure 9). Partings are typically 5 to 30 cm. Folded centimeter-scale dikes
and sills of 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 fractured surfaces.

MINERALIZATION

PLACER DEPOSITS

The Dixie area is notable for its placer gold deposits, which were rst
discovered in 1864. An early report by Livingston and Stewart (1914) and
later studies by Lorain and Metzger (1938) and Capps and Roberts (1939)
provide detailed descriptions of the workings. Outlines of these areas,
visible with LiDAR-derived imagery, are shown on the map. The deposits
are of two types: 1) alluvial deposits along modern streams; and 2) residual
and high-gravel deposits above the modern streams. As discussed below,
numerous gold-bearing veins are present in the Dixie area, and these are
likely to have been the source of the placer gold.

LODE DEPOSITS

Following the initial discovery of placer gold, numerous small lode mines
and prospects were worked, primarily in the 1890s (Capps and Roberts,
1939). These mines and prospects were developed in quartz veins that
typically strike northwest (Livingston and Stewart, 1914). Most are within
granodiorite of the Idaho batholith (Kgd). Locally, the veins are reported to
have been cut by Eocene dikes. One exception is gold mineralization at the
Robinson Dike mine 3.5 km (2.2 mi) south-southwest of Dixie. The lead
author visited that property in 1989 while it was being explored by Canyon
Resources Incorporated. Mineralization there was controlled by the north-
west-striking Robinson Dike, approximately located and labeled as “Ta?”
on the map. Age of the dike is unknown, but presumed to be Eocene. Pyrite
was the only recognized sul de and the best gold values were in the
footwall below the northeast-dipping dike (Doug Jayne, personal communi-
cation, 1989). A thin section of a sample of core from drill hole DH88-5
shows altered plagioclase feldspar and abundant acicular ilmenite. The
area was later reclaimed.
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Figure 1. Simpli ed geologic map of the Elk City 30" x 60" quadrangle. Black rectangle outlines the Dixie
7.5' quadrangle.

Figure 2. Quartzite and vein quartz pebbles in placer workings west of the Tiawaka mine. Bedrock
in this area is granite, and pebbles are remnants of a thin deposit (or lag) of Tertiary sediments (Ts)

Figure 3. Cross-polarized photomicrograph of a dacite porphyry from Tdp. Phenocrysts are largely
quartz, plagioclase, and biotite. Quartz phenocrysts exhibit distinct anhedral resorption textures but
surviving outlines are of beta quartz, plagioclase phenocrysts are strongly zoned, and biotite
phenocrysts are partially altered to chlorite. The groundmass is dominated by quartz and
plagioclase. Sample is from a stock in the east-central portion of the quadrangle.

Figure 4. Outcrop of biotite granodiorite (Kgd) located in the south-central portion of the quadrangle.

Figure 5. Outcrop of aplite and pegmatite in Kgd located in the north-central portion of the quadrangle.

Figure 6. Xenolith of Precambrian metasedimentary rock in Kgd located in the east-central portion
of the quadrangle.

Figure 7. Biotite-quartz-feldspar gneiss from a quarry in biotite gneiss of the Elk City metamorphic
sequence (Ybgg) near the west edge of the quadrangle.

Figure 8. Cross-polarized photomicrograph of a garnet-sillimanite gneiss from Ybge. Sample is
composed of biotite, quartz, sillimanite, biotite, garnet, plagioclase, and muscovite. Quartz in the
sample exhibits grain-boundary migration textures. Sample is from the north-central portion of the
quadrangle.

Figure 9. Cross-polarized photomicrograph of garnet-sillimanite schist from Ysge. Sample is
composed of quartz, biotite, garnet, muscovite, and sillimanite. Garnet porphyroblasts have
inclusion-rich cores with a weak, rotated fabric. Sample is from the central portion of the

quadrangle.
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