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MISCELLANEOUS FIELD STUDIES
MAP MF-1452-B

DESCRIPTION DF MAP UNITS

UNCONSOLIDATED DEPOSITS

Q1 LANDSLIDE DEPOSITS (QUATERNARY)--Slump and talus deposits, generally in
areas of ultramafic rock. Unly larger landslide deposits are
shown

IGNEOUS ROCKS

Ju INTRUSIVE ROCKS, UNDIVIDED (JURASSIC)--Medium- to coarse-grained
foliated to massive plutons, ranging in composition from
pyroxene gabbro to hornblende granodiorite (IUGS
nomenclature; Streckeisen, 1974). Secondary minerals,
including epidote, actinolite, muscovite, chlorite, and
hematite, are widespread in all compositional varieties but
are volumetrically insignificant

Jgb  GABBRO (JURASSIC)--Mostly small (largest dimension less than
100 yd) bodies of pyroxene gabbro; minor pyroxenite and
hornblende gabbro may also occur. Pyroxene gabbro consists
primarily of clinopyroxene, orthopyroxene, and plagioclase

Jd DIORITE (JURASSIC)--Pyroxene diorite and hornblende-pyroxene diorite.
Pyroxene commonly shows reaction to green-brown hornblende
and (or) reddish-brown biotite. Hornblende predominates over
pyroxene in more siliceous varieties. Accessory magnetite is
common

Jgd  QUARTZ DIORITE (JURASSIC)-- Pyroxene quartz diorite and hornblende
quartz diorite. Biotite is present in some places

Jt TONALITE (JURASSIC)-- Pyroxene tonalite and hornblende tonalite.
Biotite is present in some places

Jgd  GRANODIORITE (JURASSIC)--Hornblende-biotite granodiorite, containing
interstitial to granular gquartz and interstitial to
poikilitic potassium feldspar (microcline or orthoclase)

Jdg GRANITE (JURASSIC)--Hornblende-biotite granite. Biotite may
predominate over hornblende in the more siliceous varieties

METAMORPHIC ROCKS

Structurally coherent rocks

ifmv INTERMEDIATE TD FELSIC METAVOLCANIC ROCKS (JURASSIC AND (DR) OLDER)--
Pillowed and massive predominantly aphyric flows, tuff, and
minor intrusive rocks in southeastern part of wilderness.
Igneous textures, such as pillow outlines and sparse
phenocrysts of clinopyroxene and hornblende, now replaced by
actinolite, are preserved. Plagioclase microlites were
observed in some thin sections. Metamorphic assemblage is
actinolite+albite+epidote+sphene. Appears to depositionally
overlie the metamorphosed sedimentary and volcaniclastic
rocks unit

msv  METAMORPHDSED SEDIMENTARY AND VOLCANICLASTIC ROCKS (JURASSIC AND (OR)
OLDER)--Includes: Purplish~gray to black slate and sandy
slate, locally rich in graphite and pyrite; dark-gray to
grayish-brown feldspathic metagraywacke; and tan to white
thin~ to medium-bedded metachert and quartzite. Interbedded
with chert-argillite breccia containing angular to subangular
chert, limestone and serpentinized peridotite (p) clasts in a
brown foliated biotite-rich matrix. Interbedded locally with
metavolcaniclastic rocks of andesitic to basaltic composition
and volcanogenic feldspathic sandstone. Medium- to
coarse-grained crystal tuff containing pyroxene and (or)
hornblende and, in some places, plagiocliase is also present.
Unit also contains fine-grained, pale-green ash deposits and
polymict conglomerate deposits rich in pyroxene andesite and
hornblende andesite clasts. As mapped, locally includes:

p Peridotite--Small bodies of serpentinized peridotite,
consisting mainly of antigorite, chlorite, and magnetite,
occur as isolated pods or blocks within the metamorphosed
sedimentary and volcaniclastic rocks; they are interpreted to
be olistoliths. Most blocks are less than a few feet long,
but bodies up to 3 mi long, such as one west of Wooley Creek
batholith, are also known

Tectonically disrupted rocks

msvu METASEDIMENTARY AND METAVOLCANIC ROCKS, UNDIVIDED (PALEQZOIC?)--Schist
with predominantly sedimentary protoliths but locally
containing volcanic material. Predominantly quartz-biotite
schist and metachert, hornblende-biotite-plagioclase-quartz
schist, calc-silicate schist, thin-bedded interlayered
calcareous quartzite and siliceous marble,
quartz-biotite-garnet schist, and quartz-staurolite-biotite
schist. In the northeastern part of the wilderness, amphibole
gneiss composed predominantly of
hornblende+plagioclase+epidotetgarnet. occurs

mbl  MARBLE (PALEOZQIC?)--Predominantly coarse grained white or gray-and-
white laminated marble, with subordinate tan and gray
siliceous or dolomitic marble. Micaceous and siliceous lenses
occur locally. Pyrite, tourmaline, and a pale-orange-brown
mica (phlogopite?) are common accessory minerals

um METAMORPHOSED ULTRAMAFIC ROCKS (PALEQZOIC?)--Predominantly ultramafic
schist formed by metamorphism of tectonically emplaced
serpentinite. Bodies range in length from less than 300 ft to
5 mi, and are approximately tabular or lenticular. Small
bodies 3 ft long commonly form slivers interlayered with
other schist. Typical prograde assemblages are:
Antigoritetolivine, talctolivine,
anthophyllite+tremolitetolivine, and locally,
enstatitetolivine; the smaller bodies consist mainly of
talc+tremolitetantigorite. Bladed olivine is commonly
observed in the smaller bodies and in marginal parts of the
larger bodies. Dunite (possibly representing relict
unserpentinized mantie protolith) occurs locally within the
larger bodies but is not mappable as a separate unit. Small
discontinuous stringers or pods of chromite with magnetite
intergrowths occur rarely in the dunite
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STUDIES RELATED TO WILDERNESS

The Wilderness Act (Public Law B8-577, Sept. 3, 1964) and related acts
require the U.S. Geological Survey and the U.S. Bureau of Mines to survey
certain areas on Federal lands to determine their mineral resource potential.
Results must be made available to the public and be submitted to the President
and the Congress. This report presents the results of a mineral resource
potential survey of the Marble Mountain Wilderness in the Klamath National
Forest, Siskiyou County, California. The Marble Mountain Wilderness was
established as a primitive area in 1931, reclassified as a Wilderness Area in
1953, and incorporated into the Wilderness Preservation System in 1964.

SUMMARY

The Marble Mountain Wilderness has a low potential for placer gold,
chromite, and marble. Specific areas with mineral resource potential are:
Gold placer terrace deposits along the North Fork Salmon River, chromite
deposits in the Shackleford Creek mining district, and marble deposits in
the Marble Mountain mining district.

INTRODUCTION

The Marble Mountain Wilderness is in the north-central Klamath
Mountains of northern California. The wilderness encompasses an area of
about 214,000 acres ot steep rugged terrain petween the Scott, Salmon, and
Klamath Rivers, at elevations ranging from 1450 to 8300 ft. Trailheads in
the northern and western parts of the area are accessible via unpaved U.S.
Forest Service roads leading to the south and east from State Highway 96
(the Klamath River Highway) near the towns of Happy Camp and Somes Bar. The
northeastern trailheads are reached by unpaved roads leading from the Scott
River road via the town of Fort Jones and State Highway 3. The southern
trailheads are reached via paved and gravel roads leading from the towns of
Etna and Sawyers Bar.

Placer gold was produced during the 1930's from Pleistocene terrace
deposits in the Liberty mining district on the North Fork Salmon River.
Mining claims were located for marble (1920's) and gold (1930's) in the
Marble Mountain mining district, and for chromite (1940's-1950's) and gold
(1800's) in the Shackleford Creek mining district, but no mineral
production came from these districts within the wilderness. No patented
mining claims, mineral leases, or currently active mining operations are
known in the witderness.

GEOLOGY

The geology of the Marble Mountain Wilderness was mapped by the U.S.
Geological Survey (Donato and others, 1982). The study area comprises two
metamorphic units, separated by a generally east-west-trending
south-dipping thrust fault. Tne structurally lower amphibolite-facies
melange unit contains a wide variety of rock types, including marble (unit
mbl), ultramafic-rocks (unit um), and amphibolite, chert, and other schists
of mainly sedimentary origin (unit msvu). Of these rock types, only the
ultramafic rocks and marble are significant in terms of mineral resource
potential.

The structurally higher greenschist-facies unit (Hayfork terrane),
exposed in the southern part of the study area, comprises metasedimentary
and metavolcanic rocks (units msv and ifmv). In and near the Marble
Mountain Wilderness, sampling by the U.S. Bureau of Mines yielded placer
gold in alluvial deposits in the Hayfork terrane. In addition, chalcopyrite
and bornite were identified on shear surfaces in intermittent quartz veins
at one locality within the Hayfork terrane (Hale and Cwick, 1982). Neither
geochemical sampling nor geophysical surveys, however, indicated the
presence of sulfide deposits in the Hayfork terrane in the study area.

Within the melange unit, the ultramafic rocks are concordant mainly
tabular or lenticular bodies, as inferred from geologic mapping and their
geophysical signature. They range in size from a few feet to more than a
mile on a side. The ultramafic rocks in the study area are known to have
been formed, at least in part, by metamorphism of previously existing
serpentinite (Donato and others, 1982; Welsh, 1982). In localized zones
within the larger ultramafic bodies, unserpentinized coarse-grained
foliated dunite bodies with primary textural and mineralogic features were
observed. In some of the dunite, chromite occurs as podiform bodies,
disseminated stringers, schlieren, or discontinuous layers as much as 100
ft long but averaging less than 65 ft in length, and as much as 6 ft wide,
some as small as 4 in. wide. The largest podiform chromite body found was
about 75 ft long and 6 ft wide (Gem Lake). Undiscovered chromite bodies in
the subsurface would be difficult to detect with current exploration
techniques, but they may exist, particularly in the larger peridotite
bodies. Any undiscovered chromite bodies, however, would probably be
relatively small and discontinuous, on the basis of known surface
occurrences.

Marble Mountain, the largest exposure of marble in the area, consists
of a tabular lens exposed over 2 to 3 mi2, and several hundred feet in
maximum thickness. The rock is composed of coarsely recrystallized white,
gray, or tan calcitic, siliceous, and dolomitic marble. Much of the rock is
pure calcite marble containing less than 1 weight percent magnesium oxide
and such minor impurities as pyrite, graphite, and tourmaline. Rare thin
sedimentary interbeds (and possible tectonically emplaced fault slivers) of
micaceous and siliceous schist, and small dikes of mafic intrusive rock
also occur within the marble. Because the marble occurs as a tectonic block
in the metamorphosed melange rather than as a laterally continuous
sedimentary layer, its projection into the subsurface is difficult to
predict. Furthermore, the marble's inaccessibility and the availability of
other sources closer to population and transportation centers lower its
resource potential.

GEOPHYSICS

Conspicuous aeromagnetic anomalies within the wilderness are associated
with ultramafic bodies (R. C. Jachens and others, unpub. data, 19B2), some
of which contain chromite. Four strong northeast-trending anomalies occur
over the amphibolite-facies unit in the northern part of the wilderness,
three of which are associated with large exposures of ultramafic rocks. The
anomaly over the ultramafic body at the north end of the Wooley Creek
batholith suggests that the areal extent of this body in the subsurface is
comparable to that seen at the surface. The ultramafic body near Turk Lake
dips southeast and extends into the subsurface a few thousand feet
southwestward of its mapped south contact. The ultramafic body located 2 mi
west of the Turk Lake body is probably very thin, on the basis of the very
weak magnetic anomaly associated with it. A large magnetic high centered
near Death Valley probably reflects the position of a buried ultramafic
body, about 2 by 3 mi in areal extent, although only small exposures of
ultramafic rocks occur beneath this anomaly. Computer modeling of the
magnetic data over the large ultramafic body exposed near Red Mountain
suggests that this body is tabular, dips gently southeast, and extends
approximately 5 mi or more southeastward of its southernmost exposure.

The magnetic data reflect the presence of a small body of ultramafic
rocks in the Hayfork terrane south of Marble Mountain. This body is
probably a fault-bounded sliver derived from the underlying high-grade
terrane. The magnetic data suggest that the body continues in the
subsurface, is elongate northwestward, and is approximately 0.6 by 1.3 mi
in areal extent. Small (10-20 ft-long) bodies of ultramafic rock occur as
olistostromal blocks in metasedimentary rocks of the Hayfork terrane. These
small bodies are typically composed of antigorite and are net likely hosts
for chromite. The generally featureless magnetic field over most of the
Hayfork terrane within the wilderness indicates that no other large
magnetic ultramafic bodies are concealed at shallow depth in this terrane.

GEOCHEMISTRY

A geochemical survey of the study area was undertaken to aid in the
evaluation of its resource potential (Adrian and others, 1983).
Stream-sediment, panned-concentrate, and whole-rock grab samples were
analyzed. Semiquantitative spectrographic analyses of the heavy,
nonmagnetic fraction of panned concentrates from stream sediment delineate
an area in the northeast guadrant of the wilderness that showed anomalous
concentrations of chromium and nickel. This anomalous area is underlain
primarily by metasedimentary, metavolcanic, and ultramafic rocks. The high
chromium and nickel values derive from ultramafic rocks exposed in the
drainage basins of individual sediment samples, as confirmed by several
analyses of whole-rock samples of ultramafic rocks in the area.

ASSESSMENT OF MINERAL RESOURCE POTENTIAL

Geologic, geochemical, and geophysical evidence indicates that the
Marble Mountain Wilderness has a low resource potential for placer gold and
chromite; marble resources with low potential are also present. Shaded
areas on the accompanying map indicate areas in the wilderness with lode
and placer mineral resource potential. Areas of lode potential (marble and
chromite) are delineated on the basis of observed mineral occurrences; in
the case of chromite, geophysical and geochemical anomalies and the
presence of ultramafic rock were additional criteria. Areas of placer
potential (gold) are pased on the presence of gravel terraces where
sampling indicated the presence of gold.

Gold

The Liberty mining district contains gold-bearing gravel deposits.
Within the study area, 33 acres of terrace and stream gravels was
identified. Approximately 16 acres of terrace and river-level gravel
contains gold. Gold-bearing gravel in the study area is estimated to total
about 149,000 yd3 averaging 0.002 troy oz gold/yd3, of which only 4000
yd3 would average over 0.01 troy oz gold/yd3. Gold-bearing terrace
deposits are too low in grade, too small, and too isolated to mine by
conventional methods. At present gold prices, river-level bars on the Right
Hand Fork and the North Fork Salmon River contain sufficient gold-bearing
gravel to support two-man suction-dredging operations.

Chromite

Chromite potential exists in the Shackleford Creek mining district.
Disseminated chromite stringers and podiform deposits of chromite occur in
ultramafic rocks at Calf Lake, Deep Lake, and Gem Lake. Estimated chromite
resources from disseminated deposits near Calf and Gem Lakes total 4,700
tons averaging 2.6 percent chromic oxide. In addition, a podiform deposit
at Gem Lake contains an estimated 1,400 tons of inferred chromite resource;
an accessible sample of this pod assayed 39.42 percent chromic oxide. Deep
Lake chromite occurrences do not have sufficient continuity of structure to
determine chromite resources; however, surface indications are small.

Overall, chromite resources are small, low in grade, and presently of
little interest. However, because the study area contains several large
ultramafic bodies, the potential for chromite exists. Chromite deposits
could be present (but not presently detectable) in the subsurface. If and
when better subsurface detection methods become available, presently
unknown deposits may come to light.

Marble
Indicated marble resources in the Marble Mountain mining district total
more than 2 billion tons, but distant markets and insufficient access to
the deposits preclude their current use.
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