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EXPLANATION

ARFEA WITH MODERATE POTENTIAL FOR SULFIDE MINERALIZATION--Mainly
gold-silver
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DESCRIPTION OF MAP UNITS

ANDESITIC VOLCANIC AND TUFFACEOUS SEDIMENTARY ROCKS (MIOCENE)--
Andesitic lava flows, mudflows, and intrusive rocks. Some
rhyolitic lava and ash flows, and sedimentary rocks ranging from
siltstone to cobble conglomerate, locally containing plant
fossils

APLITE (CRETACEOUS)--Fine- to medium-grained granite aplite, in
places altered and iron stained

~ EBBETTS PASS GRANODIORITE OF WILSHIRE (1957) (CRETACEOUS)--
Ke Biotite-hornblende granodiorite, locally porphyritic. K-Ar age,
T, about 87 m.y.
N I% -1:\\, GRANODIORITE OF CAPLES LAKE (CRETACEOUS)——Hornblende-—biotite
i ,9 o granodiorite. K-Ar age, about 94 m.y.

3 Ry HORNBLENDE-RICH GRANODIORITE (CRETACEOUS)--Hornblende granodiorite,
° ol 2o containing as much as 20 percent hornblende; locally rich in
s biotite and magnetite

T CARSON PASS TONALITE OF PARKER (1961) (CRETACEOUS)--Hormblende

1Ke + granodiorite to quartz diorite. Small amount of biotite present
be g locally
R BIOTITE GRANITE AND GRANITE GNEISS (CRETACEOUS AND (OR) JURASSIC)--—
5 KJg .:\- Fine- to medium-grained biotite granite to quartz monzonite,
S S locdlly with a pervasive gneissic and porphyroblastic texture

HORNBLENDE-BIOTITE METADIORITE AND OLIVINE METAGABBRO (CRETACEOUS
AND (OR) JURASSIC)--Foliated to hypidiomorphic granular
hornblende and biotite diorite to quartz diorite. Metagabbro
contains pyroxene, partially uralitized, and olivine.
Small-scale folds and elongate feldspathic inclusions present
locally

APLITE AND GRANITE GNEISS (CRETACEOUS AND (OR) JURASSIC)--Fine-
\ \ grained locally biotite bearing gneissic aplite and granite.
Strongly developed foliation, lineation, boudinage, and small
: folds in places

GRANITE GNEISS (CRETACEOUS AND (OR) JURASSIC)--Biotite granite
KJgn gneiss and, locally, augen gneiss containing porphyroblastic

feldspar enclosed in oriented biotite. A few well-developed
minor folds

GNEISS AND SCHIST (CRETACEOUS AND (OR) JURASSIC)--Biotite granite

YAEX gneiss and biotite-muscovite schist. In places, the gneiss
KJgS‘ contains various small to medium—size highly contorted folds and
boudinage

% ZONE OF IRON STAINING--Formed from weathering of pyrite

2 RPJOz SAMPLE LOCALITY--Geochemical steam-sediment, and rock samples

CONTACT--Dashed where approximately located; dotted where
concealed
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MISCELLANEOUS FIELD STUDIES
MAP MF-1201-D

STUDIES RELATED TO WILDERNESS

The Wilderness Act (Public Law 88-577, 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 Tlands to determine their mineral resource
potential. Results must be made available to the public and be submitted to
the President and the Congress. This map presents the results of a mineral
resource potential survey of the Mokelumne Wilderness and contiguous roadless
areas; Caples Creek (5-027), Tragedy-Elephants Back (4-984, 5-984), and
Raymond Peak (5-985) in Eldorado, Stanislaus, and Toiyabe National Forests,
Alpine, Amador, Eldorado, and Calaveras Counties, Calif. The Mokelumne
Wilderness was established by Public Law 88-577, September 3, 1964. The
Caples Creek, Tragedy-Elephants Back, and Raymond Peak Roadless Areas were
classified as further planning areas during the Second Roadless Area Review
and Evaluation (RARE II) by the U.S. Forest Service, January 1979.

SUMMARY

A combined geologic, geophysical, and geochemical investigation and a
survey of the existing mines, prospects, and mineralized areas indicate that
the area contains mineral deposits that are presently not economically
significant. Mineral occurrences are concentrated in the northeastern part of
the study area, around Woods Lake and along the upper part of Summit City
Creek. Fissure veins at the head of Summit City Creek north of Upper‘\ Bl ue
Lake are considered to have a moderate potential for gold and silver
resources. Geologic and geochemical evidence in the area around Round Top
(including Woods Lake and the upper part of Summit City Creek) indicates
anomalous amounts of several metallic elements, mostly in the form of sulfide
minerals, although the anomalies are of generally low concentrations, and the
potential for mineral production is 1ikewise judged to be Tow.

No potential for petroleum, geothermal, or nonmetallic-mineral resources
was identified in any part of the study area. No production of these
commodities has been reported from the area, and there is no current mining
activity.

GEOLOGY

Rocks exposed in the Mokelumne Wilderness and contiguous roadless areas
are mostly Cretaceous plutons of the Sierra Nevada batholith (McKee and Howe,
1981). These granitic rocks have intruded and metamorphosed volcanic and
sedimentary rocks of presumed Jurassic to Cretaceous age. Several large and
numerous small bodies of metamorphic rock crop out as roof pendants within the
granitic rocks. Many ridges and peaks in the area are capped by Tertiary
volcanic and sedimentary rocks, and a few prominent peaks are deeply eroded
volcanic necks.

A1l the sedimentary and volcanic rocks intruded by the Sierra Nevada
batholith in the Mokelumne area are thermally metamorphosed and show the
effects of directed pressure. These rocks are mostly biotite-hornblende
gneiss and schist, porphyroblastic granitoid rocks, and calc-silicate
hornfels. Mineral assemblages suggest metamorphism to amphibolite facies or
hornblende-hornfels contact facies. In most places, the metamorphic rocks are
foliated and show a prevailing north-northwestward trend of lineations to the
metamorphic fabric.

Three separately emplaced major plutons and several of small bodies of
alaskite and quartz diorite occur in the Mokelumne Wilderness and surrounding
areas. The plutons are mostly quartz monzonite to granodiorite but include
several textural and petrologic variations. The oldest pluton in the study
area, on the basis of crosscutting contact relations to the other plutons, is
the Carson Pass Tonalite of Parker (1961). A second major pluton in the area
is the granodiorite of Caples Lake, informally named for outcrops in the
vicinity of Caples Lake. The youngest pluton in the area, on the bases of its
crosscutting contacts and on K-Ar age determinations, is the Ebbetts Pass
Granodiorite of Wilshire (1957).

Many peaks and ridges in the Mokelumne Wilderness and contiguous roadless
areas are composed of late Tertiary volcanic and sedimentary rocks. No two
sections of these rocks are alike because the paleotopography on which they
were deposited contained many deep valleys that filled with varying amounts of
lava and sedimentary detritus. The volcanic rock is mostly andesite in the
form of lava flows, mudflows, and pyroclastic deposits; andesitic and
rhyolitic ash makes up a large part of the detritus in the sedimentary
units. Numerous higher peaks, including Round Top and Thimble Peak, are
volcanic necks that were the sources of some of the flows and breccia in the
area.

Sedimentary rocks, ranging from coarse conglomerate to finely laminated
siltstone, occur at various places in the stratigraphic sequence. The
sandstone and siltstone deposits are well bedded and contain crosshedding and
ripple marks. Fossil-plant material occurs in the fine-grained deposits.

AEROMAGNETIC INTERPRETATION

Aeromagnetic surveys flown over the Mokelumne Wilderness and adjacent
lands compiled and interpreted by Plouff and McKee (1981) define four magnetic
anomalies that can be related to geologic features: (1) a magnetic minimum
centered about 2 mi (3 km) south of Mokelumne Peak, caused by the large body
of metamorphic rock that constitutes the Mokelumne Peak roof pendant, which
has a low magnetization; (2) a magnetic maximum about 3 mi (5 km) west of
Mokelumne Peak on the edge of the wilderness that extends to about 0.6 mi @3
km) below the surface, caused by rocks of relatively high magnetization; (3) a
magnetic maximum about 3 mi (5 km) southeast of Silver Lake, caused by the
presence of magnetite-rich hornblende-biotite gneiss occurring as a series of
tabular elongate northwest-trending bodies that extend as much as 3,000 ft
(1,000 m) beneath the surface; and (4) a prominent magnetic maximum centered
over the north edge of Round Top, probably caused by a combination of the
3,000 ft (1,000 m) relief and the magnetite-bearing andesite forming the peak
and extending beneath it. The size and shape of this fourth magnetic anomaly
suggest that the roots of the Round Top volcano extend a considerable depth
into the crust.

GEOCHEMICAL STUDIES !

A total of 86 rock, 115 minus-60-mesh stream-sediment, and 115
nonmagnetic-heavy-mineral-concentrate samples were collected in the Mokelumne
Wilderness and contiguous roadless areas (Chaffee and others, 1982). Analyses
of the rock samples from unaltered outcrops indicate the chemical abundances
of typical rock material; analyses of the stream-sediment and
nonmagnetic-heavy-mineral-concentrate samples indicate the overall chemistry
of the minerals present in eroded rock material from the entire drainage basin
upstream from the sample site. Al1 these samples were analyzed for 31
elements by six-step semiquantitative emission spectrography, and most of the
rock and stream-sediment samples were also analyzed for five additional
elements (Zn, Cd, As, Sb, and Bi) by atomic-absorption spectroscopy or
colorimetry.

The drainage basins from which the eroded material containing anomal ous
values originated were evaluated by assigning a numerical score dictated by
the number of anomalous metals and their actual concentrations. The most
noteworthy drainage basins showing metal anomalies are west of Woods Lake,
including the area around the Lost Cabin mine and the upper part of Summit
City Creek. Basins of secondary interest cluster around these two basins, and
some isolated basins occur west of Silver Lake and south of Ladeux Meadow.

MINING DISTRICTS AND MINERALIZED AREAS

The earliest reported mining activity in the Mokelumne Wilderness and
contiguous roadless areas centered around the Summit City mining district
(Tocs. 11, 14-19) where veins carrying silver minerals were prospected during
the early 1860's and gravel along the head of Summit City Creek was worked for
placer gold. The rush was short lived, however, and left no record of
production. The Lost Cabin mine, 2 mi (3 km) northwest of Summit City Creek
outside the study area (loc. 8), was also first active during the 1860's.
Renewed activity in the region during the 1940's and 1950's, first for
tungsten and then for uranium, resulted in the location of several claims in
and near the study area.

Sixty-five mining claims have been located within the Mokelumne
Wilderness; all but one are lode claims. These claims are concentrated in two
areas: along the upper part of Summit City Creek and in the area of Mokelumne
Peak. More than 30 claims were staked in the Summit City Creek area in an
area of sheared and- altered andesite and granitic rock. Small amounts of
pyrite and molybdenite are found in north- to northwest-trending shear
zones. The only significant workings in the Mokelumne Wilderness are at the
Orphan Boy prospect (loc. 13), south of Fourth of July Lake. Most samples
from these workings contain trace amounts of gold and silver; one sample
contained 0.17 troy oz of gold and 0.5 troy oz of silver per ton (5.8 and
17 g/t, respectively.

Thirty lode claims were staked on Mokelumne Peak between 1929 and 1934.
No workings were found. Gneiss and aplite on the east side of the peak
contain abundant pyrite and sparse arsenopyrite, chalcopyrite, and bornite.
Samples contained as much as 0.01 troy oz of gold and 0.2 troy oz of silver
per ton (0.3 and 7 g/t, respectively), and minor amounts of base metals.

At least 20 mining claims were located in the Caples Creek Roadless Area,
mainly for uranium, during the 1950's. Interest focused on pegmatite dikes
that emitted radiation counts above background Tevels. None of these
occurrences is of high enough grade to be economically important. A few
claims were staked between 1900 and 1920 on discontinuous quartz veins and
stringers. Samples of these structures contained no significant amounts of
metals.

At least 67 claims have been located within the Tragedy-Elephant Back
Roadless Area northeast of Round Top, in the northeastern part of the study
area. On the Crockett prospect, just outside the study area (loc. 7), a
steeply dipping shear zone cuts andesite and granodiorite; this zone can be
traced intermittently for about 0.5 mi (0.8 km) toward the roadless area.
Galena, pyrite, and chalcopyrite are sporadically distributed in quartz veins
along the zone. The Lost Cabin mine 1ies within 100 ft (30 m) of the roadless
area near Woods lake (Toc. 8). U.S. Bureau of Mines records show that nearly
200 tons (180 t) of ore and concentrates containing 132 troy oz (4,110 g) of
gold, 375 troy oz (11,660 g) of silver, 917 1b (416 kg) of copper, and 3,832
1b (1,738 g) of lead was shipped from the mine between 1932 and 1939,

County records indicate that about 60 gold and silver claims and 28
uranium claims have been located in the Raymond Peak Roadless Area in the
eastern part of the study area. Most gold and silver claims were at the head
of Summit City Creek (locs. 14-19), a molybdenite claim (loc. 20) is several
miles (kilometers) south of Summit City Creek, and 28 claims for uranium
(loc. 21) are located about 2 mi (3.2 km) west of Raymond Peak.

ASSESSMENT OF MINERAL RESOURCE POTENTIAL

Anomalous amounts of 15 metallic elements (Ag, As, Au, B, Ba, Bi, Cd, Cu,
Fe, Mo, Pb, Sb, Sn, W, and Zn) were identified by geochemical sampling in the
Mokelumne Wilderness and contiguous roadless areas. Concentrations of four of
these elements (B, Mo, Sn, and W) probably represent only their expected
normal enrichment in granitic rocks. Anomalies of four other elements (As,
Cd, Sb, and Zn), though widely scattered, do not seem to represent minerals or
mineral groups that by themselves indicate enrichment or mineralization. The
remaining seven elements (Ag, Au, Ba, Bi, Cu, Fe, and Pb) are commonly
associated with many types of sulfide-rich hydrothermal mineral deposits.
Enrichment of these elements, shown as anomalies in the rock, stream-sediment,
and nonmagnetic-heavy-mineral-concentrate samples, indicates some degree of
hydrothermal alteration and mineralization. The clustering of those drainage
basins that contain anomalies of these metals, the proximity of these
anomalies to old mines and prospects, and the presence of numerous traces of
pyrite in the country rock in these areas all point to a zone of
sul fide-bearing hydrothermal mineralization in the vicinity of Round Top.

Round Top, a deeply eroded andesitic volcano, is the most 1ikely source
for hydrothermal activity. This type of activity is commonly associated with
subvolcanic hypabyssal systems and affects rocks adjacent to the volcano or
its deeper parts. Although there is good geologic, geophysical, and
geochemical evidence to indicate that the Round Top volcano caused some
hydrothermal alteration and mineralization, the concentrations of metals are
relatively lTow in comparison with those normally expected in or near exposed
mineral deposits. In general, average grades are low and metallic
distribution erratic in the exposed mineralized quartz veins and shear zones
that surround Round Top.

Two properties in the vicinity of Round Top demonstrate a moderate Tocal
potential for the presence of gold and silver resources in quartz-filled shear
zones: the Orphan Boy prospect (loc. 13) west of Round Top, and the Lost
Cabin mine (loc. 8) northwest of Round Top, outside the roadless area.
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