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Map base was derived from a photocomposite of 1:24,000-scale
topographic maps for the Topopah Spring and Jackass Flats quadrangles,
enlarged to 1:12,000 scale; Universal Transverse Mercator projection, Zone
11. Contour lines were scanned, vectorized, and digitally clarified with
LT4X software to allow replotting at 1:6,000 scale; some contours were
arbitrarily generalized in the process where formerly obscured by text.
Elevations based on 1927 North American datum
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Geology mapped by Cole and Cashman (1994-1997), aided by prior
mapping of Orkild and O'Connor (1970), McKay and Williams (1964), and
Simonds and Scott (written commun., 1994); geology of volcanic rocks
largely adapted from Simonds and Scott (written commun., 1994)
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DESCRIPTION OF MAP UNITS

Qa Alluvium (Holocene) -- Unconsolidated deposits in active stream channels

Qac Alluvial fan deposits, colluvium, and other surficial deposits (Quaternary)
-- Unconsolidated to weakly consolidated materials located outside of
active stream channels

Tbi Basaltic intrusive rock (upper Miocene?) -- Dark greenish-black, fine-
grained, aphyric basalt dikes that intrude rhyolite intrusions, Chainman
Shale, and Rocks of Calico Mines on the flanks of Bald Hill

Tri Rhyolitic intrusive rocks (upper Miocene) -- Dense, yellow-tan, aphyric
rhyolitic plugs intruded through the Chainman Shale north of Bald Hill;
fission-track age of 8.8 Ma determined from zircon (C.W. Naeser, written
commun., 1980, cited in Carr, 1984)

Tv Volcanic rocks (middle Miocene) -- Rhyolitic welded ash-flow tuff, lava,
and ashfall deposits of the southwest Nevada volcanic field; chiefly
Topopah Springs Tuff of the Paintbrush Group, and Calico Hills
Formation; variable thickness (Wahl and others, 1997); see Simonds and
Scott (written commun., 1994) for more detailed mapping and description
of these units

Tx Sedimentary breccia and conglomerate (Tertiary) -- Discontinuous, weakly
to moderately bedded unit consisting of subrounded cobbles of
multicolored chert and some subangular clasts of Paleozoic carbonate units
in a fine-grained, brownish green calcareous or silty matrix; lies directly on
Paleozoic rocks beneath Tertiary volcanic rocks; clast sorting and grading
generally poor; soils developed on this unit become plastic when wet and
suggest an altered volcanic component in the matrix; less than 10 m thick

Mc Chainman Shale (Mississippian and Lower Pennsylvanian)--Green-brown
to maroon thin bedded shale with scant, discontinuous beds of chert-lithic
fine siltstone, and discrete beds of bioclastic limestone, impure quartzite,
and rare chert-bearing sandstone; sparse outcrop in shale, which forms
slopes and swales with characteristic spongy feel under foot; surface is
covered by pencil-shaped shards of shale and dismembered fragments of
more competent silty beds. Stratigraphic facing direction can be
determined from grading in bioclastic limestone and cross-bedding in
some quartzite beds, but no systematic trends observed throughout the
area. Thickness inestimable due to structural repetition, but estimated
maximum thickness in the Syncline Ridge area to the northeast exceeds
1,200 m (Trexler and others, 1996); Chainman in the bottom of drillhole
UE-25a-3 is interbedded with limestone over an interval of about 40 m,
and then underlain by continuous limestone (recrystallized to marble;
unidentified; Maldonado and others, 1979; D. Herring, written commun.,
1994; this report)

MDe? Eleana Formation (Mississippian and Upper Devonian) -- Structurally
isolated outcrop at summit of Raggedy Peak; consists of well bedded
assemblage of chert-pebble conglomerate, chert litharenite sandstone, red-
brown siltstone, bioclastic limestone, orange-weathering black micrite, and
black bedded chert. Correlated with Eleana Formation on basis of chert-
lithic sandstone and conglomerate with bedded chert and bioclastic
limestone similar to Eleana in the southern Eleana Range (Trexler and
others, 1996), approximately 35 km north-northeast of the Calico Hills;
this structural slice may otherwise belong with unit Mn4 of the Rocks of
North Pass assemblage, as unit Mn4 contains chert litharenite and pebbly
sandstones but seems to lack limestone and bedded chert

Rocks of North Pass (Upper Devonian to Lower Mississippian) -- Informal
assemblage of siliciclastic and carbonate sedimentary strata that is broadly
contemporaneous with the Eleana Formation and the Chainman Shale in
the Nevada Test Site region , but each was deposited in distinct
sedimentological regimes (Trexler and others, 1996). Preserved section in
the Calico Hills most resembles the section referred to as Eleana Formation
at Bare Mountain, north of Tarantula Canyon, in terms of age of deposition
and general lithic sequence (Monsen and others, 1992; Trexler and others,
1996), but the Calico Hills section is eroded and truncated. Apparent
thickness of several units in this assemblage is highly variable across the
area, largely due to structural thinning and duplication in refolded fold
limbs, but original depositional variations are also implied; thickness
values listed below are general approximations for the entire Calico Hills
area

Mn6 -- Siltstone-limestone unit (Kinderhookian) -- Alternating section of red-
gray siltstone and gray limestone; base marked by siltstone that is dense
and siliceous with little or no sand; interbedded limestones are fine-grained
grainstones with distinctive chert that forms tan-orange-weathering shells
(1-2 mm thick) around globular and ovoid masses of silty gray limestone;
at highest preserved part of unit, this type of chert coalesces into globular
mats and irregular networks on bedding planes. Generally lacks
conspicuous fossils except for calcareous spicules and sparse crinoid
columnals. Only exposed between Orange Peak and Pebbly Gulch;
preserved thickness less than 75 m. Highest limestone contains late
Kinderhookian conodonts (table 1)

MnS Upper limestone unit (Kinderhookian) -- Gray sandy limestone
characterized by even bedding in layers 10-20 cm thick; some beds consist
of debris-flow breccia with irregular clasts of limestone and sandy
limestone; forms ledgy outcrop; lacks macrofossils, but contains
conspicuous calcareous spicules; sample from middle of unit contains late
Kinderhookian conodonts and recycled Famennian elements (table 1);
frosted well-rounded quartz grains are both dispersed in the rock and
locally concentrated in layers or in patches on bedding surfaces. Thickness
probably on the order of 35 m; unit only preserved near North Pass and
west, above Pebbly Gulch

Mn4 Red siltstone and sandstone unit (Kinderhookian) -- Generally fine-
grained, laminated, platy gray siltstone that weathers red, red-orange, and
tan and locally shows abundant feeding trails on bedding surfaces; coarser
beds of pebbly mudstone, coarse sand, or granule-pebble conglomerate
contain subrounded chert clasts; interbedded with 10- to 20-cm-thick gray
sandy limestone beds in upper 10 m; 1- to 3-m-thick quartz arenite sand
bed occurs near the base of this unit near the thrust contact over Chainman
Shale northeast of the mine-camp ruins; lacks fossils; approximately 50 m
thick

Mn3 Lower limestone unit (Kinderhookian) -- Limestone and calcareous
siltstone; unit is flaggy, orange- and pink-tinted, and silty in lower 40 m
and becomes notably thicker-bedded and more limestone-rich toward the
top. Limestone is locally sandy, with brown frosted quartz grains
concentrated in patches on bedding surfaces; generally not fossiliferous,
but locally contains thin-valved brachiopods (1 to 2 cm diameter) and
calcareous spicules; thickness approximately 100 m. Sample from near
middle of unit contains Kinderhookian conodonts (table 1)

MDn2 Black argillite and chert unit (Famennian to Kinderhookian) -- Dense,
siliceous argillite and bedded chert; exceptionally uniform throughout,
consisting of rhythmically bedded layers, 1-4 cm thick; no apparent fossils
or coarser clastic beds. Although mappable contacts are generally smooth
and regular, this unit characteristically displays intense, internal folding
that forms tight chevrons with irregular, sinuous hinge-lines; approximate
thickness estimated to be about 130 m, on average, from outcrop relations
and dips of bounding units; well exposed at Black Crags, and in prominent
outcrop spires on north side of Castle Bowl

Dnl Brown siltstone unit (Famennian) -- Brown and tan, flaggy siliceous
siltstone that contains discontinuous, blue-black quartz arenite sand lenses,
2 to 10 cm thick; secondary quartz overgrowths on grains in these lenses
show highly reflective crystal faces; slope-forming unit marked by a
conspicuous outcrop color band between gray carbonate rocks below and
black siliceous argillite above; estimated thickness approximately 80 m,
based on outcrop relations and dips of bounding units; intense internal
chevron folding typical. Discontinuous nodular, micritic limestone beds
near base and top of unit contain Famennian conodonts (table 1)

Rocks of Calico Mines (Lower and Middle Devonian) -- Informal assemblage
of dolomite, limestone, and sandy dolomite that is broadly
contemporaneous with the Simonson Dolomite and Sevy Dolomite in the
eastern and southern Nevada Test Site regions, but was deposited in deeper
water (Trexler and others, 1996)

Dc4 Upper alternating unit (Emsian? to Givetian) -- Light gray, brown gray,
and black beds of dolomite and limestone exposed in ledgy, blocky
outcrops; many beds 0.5 to 2.0 m-thick show-debris-flow textures with
abundant, poorly sorted, subangular to subrounded clasts of limestone,
dolomite, and sandy dolomite along with locally abundant macrofossil
fragments of crinoid columnals, corals, bryozoans, brachiopods and other
debris; unit commonly consists of a basal subunit, 30 to 40 m thick, of
flaggy, clinkery, brown-gray limestone and dolomitic limestone with
conspicuous 1 to 2 mm-long Conulariid(?) fossils (slender grooved cones,
square in cross-section), a thick and variable middle unit of about 150 m
consisting of light gray, dark gray, and black dolomite and dolomitic
limestone, and an upper unit of sandy dolomite and dolomitic quartzite,
zero to 50 m thick, in which some of the thick debris-flow beds contain
clasts of quartzite and sandy dolomite; variable thickness of upper
quartzose, sandy unit suggests erosion prior to deposition of the Rocks of
North Pass. Total thickness of the upper alternating unit approximately
220 m to 260 m. Sample taken less than 10 m below top of unit contains
middle Middle Devonian conodonts; a sample collected in 1979 from a
location that plots nearby contains upper Lower Devonian conodonts (table
1), which may be redeposited

Dc3 Chert-bearing carbonate unit (Emsian and Eifelian) -- Well bedded, gray-
weathering, ledgy dolomite and limestone with regular beds of dark gray-
brown chert, 2 to 5 cm thick, commonly flanked by orange-weathering
silty dolomite beds; upper part is locally more sandy than cherty; unit
forms clearly recognizable tan- and brown-weathering outcrop band;
thickness fairly constant across Calico Hills at about 45 m. Samples from
the area northeast of Raggedy Hill contain lower Middle and upper Lower
Devonian conodonts (table 1)

Dc2 Brown carbonate unit (pre-Emsian) -- Blocky-weathering, fine grained,
brown-gray dolomite and limestone that forms well bedded, ledgy outcrop;
beds 10 to 20 cm thick; contains conspicuous Conulariid(?) fossils (slender
grooved cones, square in cross-section) on bedding planes throughout;
some beds also contain 1-2 cm diameter bivalves, solitary corals, and
crinoid fragments; thickness approximately 75-80 m.

Dcl Lower alternating unit (pre-Emsian) -- Thick, cliff-forming unit that
consists of conspicuously color-banded black, dark gray, and pale gray
dolomite beds; outcrop is ledgy and blocky; color banding occurs on 0-5 to
3.0 m scale; most bedded color units are internally massive, but some show
laminations or sparse debris-flow textures; fossils are uncommon, but a
few beds contain common silicified solitary horn corals, some
brachiopods, and crinoidal debris. Dolomites in the lower alternating unit
are notably shattered on a fine scale, regardless of proximity to known or
inferred fault structures; in the far western Calico Hills at Corduroy Hill
and to the south, rocks of this unit are pervasively brecciated, perhaps in
response to tight, upright folding. Thickness exceeds several hundred - M(200)
meters, but base not exposed anywhere in Calico Hills R29%
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