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DESCRIPTION OF MAP UNITS

Alluvial deposits (Pleistocene)—Unconsolidated gravel, sand, and silt with
variable amounts of organic material deposited in and adjacent to modern
river courses, behind glacial moraines, and in scattered swales

Deposits of Tioga glaciation of Birkeland (1964)—Divided into:
Outwash (Pleistocene)—Unconsolidated, poorly sorted, locally well bedded
boulder and cobble gravel, sand, and silt
Till (Pleistocene)—Unconsolidated gray to light-brown bouldery till charac-
terized by large blocks of gray granitic rocks

Glacial deposits (Pleistocene)—Unconsolidated glacial till marked by accu-
mulations of granitic boulders plastered on walls of major river drainages
and some uplands; includes some outwash deposits and minor amounts of
rhymically layered silt, probably deposited in small glacial lake north of Sixmile
Valley. Moraine morphology not obvious and relative age of deposits not
determined from soil development or other criteria

Volcanic and sedimentary rocks—Divided into:

Lahar deposits (Miocene)—Massive to indistinctly bedded, light- to dark-
gray lahar composed of angular fragments and blocks of andesite mixed with
fine-grained volcaniclastic mud in variable proportions; contains well-bed-
ded volcaniclastic conglomerate, sandstone, and siltstone east of Sailor Flat.
Maximum thickness 200 m

Pink welded rhyolite tuff (Oligocene)—Densely welded pink to lavender
rhyolite tuff probably equivalent to the Nine Hill Tuff (Deino, 1984, 1985);
contains scattered phenocrysts of clear sanidine and lesser amounts of plagioclase,
quartz, and hornblende in fine-grained tuffaceous matrix that contains elon-
gate cavities lined with amorphous silica. Potassium-argon age of the Nine
Hill Tuff is 24.3 Ma (Deino, 1984, 1985). Maximum thickness 15 m

Rhyolite pumice tuff (Oligocene?)—Wihite to light-gray, generally nonwelded
ash-flow tuff containing as much as 20 percent white, equant pumice clasts;
composed of clear to light-pink quartz, euhedial biotite, clear sanidine, and
white plagioclase phenocrysts in white pumiceous matrix. Maximum thick-
ness 65 m

Granite (Early Cretaceous and (or) Late Jurassic)—Light-gray, moderately
to strongly foliated, porphyritic granite containing elongate, aligned pheno-
crysts of alkali feldspar as long as 2 cm in equigranular coarse-grained matrix
of quartz, plagioclase, alkali-feldspar, biotite, and hornblende with minor amounts
of zircon, apatite, and magnetite; contains zones of aligned hornblende-rich
mafic enclaves a few meters to 20 m thick oriented parallel to foliation defined
by alkali feldspar phenocrysts; occurs as border facies gradational to gra-
nodiorite (KJgd) at and north of Big Bend

Granodiorite (Early Cretaceous and (or) Late Jurassic)—Light-gray, coarse-
grained, equigranular, hornblende-biotite granodiorite containing pronounced
oscillatory-zoned plagioclase, quartz, poikilitic microcline, myrmekite, apa-
tite, zircon, and magnetite; mafic enclaves and xenoliths of country rocks
are generally sparse and more widely disseminated than in granite (KJgr)

Diorite (Early Cretaceous and (or) Late Jurassic)—Dark-gray mottled with
white, greenish gray, and black, medium- to coarse-grained, hornblende-rich
diorite forming distinct but gradational masses in granodiorite (KJgd) as well
as isolated pods and lenses enclosed within Mesozoic metamorphic rocks.
Masses of diorite enclosed within granodiorite commonly contain hornblende-
rich schlieren, comb structures, orbicules, and partially-rimmed, rounded gra-
nodiorite fragments all of which are exceptionally well developed northwest
of Loch Leven Lakes and east of Salmon Lake

Emigrant Gap mafic complex of James (1971)—Divided into:

Quartz porphyry dikes (Middle Jurassic)—White fine-grained porphyry
containing medium-grained phenocrysts of quartz and oligoclase in ground-
mass of quartz and orthoclase forms elongate bodies adjacent to east bor-
der of the Emigrant Gap mafic complex. Adjacent to complex the rock is
strongly foliated and locally contains paper-thin smears of green amphibole
and chlorite which probably represent sheared mafic xenoliths; east of shear
zone adjacent to complex, dikes contain equant inclusions of mafic and ultramafic
rocks surrounded by a sheath of fine-grained actinolite

Plagioclase porphyry (Middle Jurassic)—Dark-gray to black metamorphosed
plagioclase porphyry probably of dioritic composition forming one small body
east of Lake Valley Reservoir and abundant dikes in the Paleozoic and Mesozoic
rocks east of the Emigrant Gap mafic complex; characterized by abundant
coarse plagioclase phenocrysts as long as 15 mm in fine-grained matrix of
plagioclase, hornblende, calcite, epidote, sphene, quartz, and magnetite

Diorite and granodiorite (Middle Jurassic)—Dark-gray to greenish-gray,
strongly foliated, two-pyroxene-bearing diorite, tonalite, and granodiorite forming
intergradational margin facies of the Emigrant Gap mafic complex; composed
of variable amounts of augite, hypersthene, poikilitic biotite, and euhedral
magnetite surrounded by subhedral plagioclase, interstitial quartz, and poikilitic
potassium feldspar; pyroxenes commonly altered to fine-grained calcic amphibole;
plagioclase saussuritized

Gabbro (Middle Jurassic)—Dark-greenish-gray to black, medium-grained,
hypidiomorphic-granular, two-pyroxene gabbro forming much of the Emigrant
Gap mafic complex at and near Black Mountain and extending as thin deformed
bodies from Lake Valley Reservoir north to Cisco Butte and Interstate Highway
80; composed primarily of bronzite, augite, and plagioclase, with traces of biotite
and minor amounts of magnetite as euhedral inclusions in pyroxene and as anhedral
interstitial grains; augite partially altered to hornblende

Olivine gabbro (Middle Jurassic)—Dark-green to black, xenomorphic-granular
olivine gabbro occurring as small scattered pods at and near contact of gabbro
and ultramafic rocks; contains about 15 percent olivine, 30 percent augite,
and 50 percent plagioclase, minor amounts of magnetite, and orthopyroxene,
which rims olivine. Poikilitic olivine typically occurs as 2 to 3 mm granular
aggregates and encloses rounded, anhedral plagioclase and subhedral mag-
netite

Hornblende gabbro (Middle Jurassic)—Occurs as abundant pods and dikes
(most too small to show on the map) cutting gabbro and ultramafic rocks
and as matrix of pyroxenite breccia (Jepb); it is the most common late-formed
igneous rock in the Emigrant Gap mafic complex and is composed prima-
rily of hornblende and plagioclase with xenocrysts of clinopyroxene, as much
as 5 percent apatite, trace amounts of magnetite and biotite

Pyroxenite breccia (Middle Jurassic)—Coarse blocky pyroxenite breccia
occurring west of Cisco Butte. Contains angular fragments of pyroxenite as
long as 30 cm composed primarily of augite with 10 to 30 percent olivine
and trace amounts of orthopyroxene and magnetite; matrix is hornblende
gabbro

Peridotite and pyroxenite (Middle Jurassic)—Dark-green to black,
xenomorphic granular wehrlitic peridotite composed of about equal amounts
of augite and olivine makes up about 80 percent of ultramafic rocks in the
Emigrant Gap mafic complex; pyroxenite with 10 to 30 percent olivine constitutes
about 6 percent. Trace amounts of orthopyroxene form partial rims between
augite and olivine, and magnetite is present as euhedral inclusions in oli-
vine and diopside. Serpentine is scarce; diopside is altered to minor green
amphibole and biotite; olivine exhibits concentrations of minute magnetite
grains along networks of microfractures

Feldspathic peridotite and pyroxenite (Middle Jurassic)—Rocks litho-
logically similar to the peridotite and pyroxenite (Jepd), but containing generally
less than 10 percent plagioclase that forms interstitial, saussuritized grains
concentrated in irregular streaks and patches
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Dunite (Middle Jurassic)—Fine- to medium-grained, xenomorphic granu-
lar dunite composed of more than 95 percent olivine (Fogs-gg), with minor
amounts of magnetite, chromite, and serpentine; occurs as mappable elon-
gate pods and smaller, unmapped, irregularly shaped masses that have sharp
contacts with surrounding periodotite and pyroxenite (Jepd)

Quartz porphyry (age uncertain)—White to light-gray, tectonically foliated,
quartz-porphyry dikes composed of quartz and sparse plagioclase phenocrysts
in fine-grained altered matrix of plagioclase, alkali feldspar(?), chlorite, cal-
cite, and sericite; resembles quartz-porphyry breccia dikes related to the Emigrant
Gap mafic complex of James (1971), but lacks xenoliths and is more highly
altered; pre-dates regional metamorphism but age is uncertain

Hornblende diorite (age uncertain)—Dark-green, gray-green, and black, fractured
and veined, equigranular, fine- to medium-grained, hornblende diorite dikes
and small bodies intruding the Shoo Fly Complex south of North Fork American
River; locally exhibits diabasic texture composed of altered hornblende and
plagioclase, calcite, epidote, chlorite, and sericite; predates regional meta-
morphism but age is uncertain

MESOZOIC SEQUENCE

Tuttle Lake Formation (Middle Jurassic)—Dark-green, greenish-gray and
black, metamorphosed tuff breccia, tuff, and minor volcaniclastic sandstone
disconformably overlying the Sailor Canyon Formation; tuff breccia predominates
and is composed of angular fragments of clinopyroxene-phyric, locally
clinopyroxene- plagioclase-phyric andesite and basaltic andesite as large as
20 cm in diameter set in variable amounts of andesitic tuff matrix; tuff breccia
is commonly matrix supported and massive; individual flow units locally
distinguished by rounded epidote- and epidote-garnet-rich clasts that may
be altered basalt; scattered rounded to angular clasts of feldspathic sand-
stone occur in lower 5 m of tuff breccia northwest of Tuttle Lake where
tuff breccia fills broad channel eroded into underlying Sailor Canyon For-
mation. Maximum thickness within map area 900 m

Sailor Canyon Formation (Middle and Early Jurassic)—Black slate, feld-
spathic sandstone, and white-weathering calcareous tuff or siltstone containing
mappable lenses of tan-weathering gray sandy limestone (Is) in middle part
and polymict cobble conglomerate (cgl) and pebbly mudstone in upper part.
Contains Early and Middle Jurassic ammonites (Imlay, 1968) and pelecypods.
Maximum thickness 3,000 m

Tuff and conglomerate (Early Jurassic? and Late Triassic)— Dark-green,
gray, and tan, fine- to coarse-grained, metamorphosed, volcaniclastic sand-
stone, siltstone, and andesitic tuff interbedded in variable proportions gra-
dationally overlies Upper Triassic conglomerate (kc) and limestone (Rl) and
is conformably overlain by black slate and feldspathic sandstone of the Sailor
Canyon Formation; thin lenses of chert-rich pebble conglomerate occur locally
near top of unit north of North Fork American River and in lower reaches
of New York Canyon; southeast of map area unit composed predominantly
of chert-pebble conglomerate. Maximum thickness 500 m

Limestone (Late Triassic)—Interbedded massive to thick-bedded gray lime-
stone, thin-bedded gray stylolitic limestone, and calcareous siltstone, all with
local thin beds and lenses of coarse-grained, chert-rich sandstone; contains
slump deposits of limestone breccia cemented with calcareous siltstone in
Little Granite Creek; gradationally overlies chert-rich conglomerate (kc) and
grades into tuff and conglomerate (JRtc); contains Late Triassic conodonts
(Harwood, 1983). Maximum thickness 250 m

- Conglomerate (Late Triassic)—Heterogeneous unit of monolithic and pol-
ymict conglomerate, limestone-and chert-rich debris-flow breccia, and well-
bedded chert-rich, locally calcareous sandstone containing sparse blocks of
gray limestone. Monolithologic conglomerate consists of volcaniclastic silt-
stone clasts derived from the Reeve Formation; rounded chert clasts make
up 50 to 95 percent of polymict conglomerate and are associated with variable
amounts of quartzite, vein quartz, laminated tuffaceous siltstone, and grani-

- toid boulders locally derived from underlying unit (kRPdg) in Little Granite
Creek; deeply pitted limestone-chert-rich debris-flow breccia forms most of
unit from Cisco to Fordyce Road. Maximum thickness 200 m

Diorite and granodiorite (Triassic and (or) Permian)—Thin, lenticular bodies
of medium-grained metamorphosed diorite and granodiorite intruding lower
member of the Peale Formation southwest of Little Granite Creek and west
of Big Valley; composed of plagioclase, quartz, hornblende altered to ac-
tinolite, epidote, sphene, and apatite. Body at Little Granite Creek prob-
ably was source of granitoid boulders in Triassic conglomerate (&c)

PERMIAN VOLCANIC SEQUENCE

Reeve Formation (Permian)—Volcaniclastic sandstone and siltstone, tuff, and
tuffaceous debris-flow units interbedded in variable proportions; locally contains
thin discontinuous unit of chert conglomerate (cc), and local pods of lime-
stone at base; rests disconformably on chert member of the Peale Forma-
tion and is unconformably overlapped by Upper Triassic conglomerate (kc);
contains late Early Permian megafossils west of Big Valley (table 1, No. 2)
(Harwood, 1983) and locally abundant trace fossils in fine-grained tuff beds.
Maximum thickness 800 m

TAYLORSVILLE SEQUENCE

Peale Formation (Middle Pennsylvanian to Early Mississippian—Divided
into:

- Chert member (Middle Pennsylvanian to Early Mississippian)—White,
gray, tan, and green chert with minor amounts of interbedded black argil-
lite near SP Lakes; contains Late Mississippian and Early Pennsylvanian
radiolarians west of Big Valley (Harwood, 1983). Maximum thickness 75
m

Lower member (Early Mississippian)—Heterogeneous assemblage of green
to purplish-gray felsic tuff; fine-grained tuff breccia with pink alkali feldspar
phenocrysts, thin-bedded tuff, tuffaceous siltstone, and volcaniclastic sand-

stone with scattered intraformational slump breccia and scattered lenses of .

chert-granule conglomerate; thick debris-flow units composed of volcaniclastic
sandstone locally containing angular fragments of jasper, laminated tuff, and
sparse limestone. Maximum thickness 300 m

- Taylor Formation (Early Mississippian and (or) Late Devonian)— Dark-
green, reddish-tan-weathering, coarse-to fine-grained, andesitic tuff and crystal-
tuff turbidites; beds 2 to 20 cm thick are commonly graded from coarse feldspathic
crystal-lithic tuff at base to extremely fine grained, parallel laminated chert-
like layers about 4 cm thick at top. Contains scattered beds of coarse andesitic
tuff breccia with plagioclase and clinopyroxene present in some breccia fragments.
Maximum thickness 300 m

Sierra Buttes Formation (Late Devonian)—Divided into:

Upper member—Chalky-gray-weathering, fine- to very fine-grained, black,
tuffaceous slate and tuff containing scattered thin lenses of chert-granule con-
glomerate throughout and sparse beds of coarse-grained felsic tuff breccia
in upper part. Maximum thickness 400 m

Lower member—Light-gray-weathering, mottled light-gray and black, coarse-
grained, massive, quartz-bearing, felsic tuff breccia with abundant intraclasts
of black chert that locally contain thin white phosphatic laminae; average
size of tuff breccia and chert clasts decreases from about 20 cm south of
Lake Valley Reservoir to about 5 cm on north rim of North Fork American
River. Maximum thickness 200 m on Monumental Ridge
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SHOO FLY COMPLEX

Shoo Fly Complex (Devonian? to Ordovician?)—Divided into:

Duncan Peak allochthon (Devonian? to Ordovician?)—Composed of three
informal units characterized by abundant chert. Total thickness unknown;
maximum exposed thickness 200 m:

Chert—Fault bounded slices and lenses of light-gray, green, and tan radi-
olarian-bearing ribbon chert

Chert and argillite—Black chert interbedded with variable amounts of black
siliceous argillite

Chert breccia—Intensely sheared chert breccia composed of elongate fragments
of white, gray, and black chert in a matrix of quartz grains, chlorite, and
sericite; well exposed on south slope of Duncan Peak and locally between
fault slices of chert unit (DOsdc) in New York Canyon

Lang sequence Devonian? to Ordovician?—Divided into:

Barney Cavanah Ridge Formation (Devonian? to Ordovician?)— Purple,
green, and gray slate interbedded with white-weathering, greenish-gray, parallel-
and cross-laminated, fine-grained, quartz sandstone and quartz-rich siltstone;
contains chaotic zones as thick as several hundred meters of disrupted quartz
sandstone and siltstone in purple slate matrix; large blocks of gray ribbon
chert (c), quartzite (q), and quartz-granule conglomerate (qc) occur in cha-
otic zones. Maximum thickness 500 m

Big Valley Bluff Formation (Devonian? to Ordovician?)—Greenish-
gray to green quartz sandstone-slate turbidites with graded beds ranging in
thickness from 10 c¢cm to 2 m; locally contains amalgamated quartz sand-
stone packets as much as 40 m thick; quartz-feldspar granule conglomerate
beds with locally abundant detrital muscovite scattered throughout forma-
tion; lenses of gray ribbon chert (c) and a lens of limestone (Is) present locally.
Maximum thickness unknown

Screwauger Breccia (Devonian? to Ordovician?)—Chaotic melange com-
posed of broken thin beds of quartz sandstone in black slate matrix; contains
large blocks of gray ribbon chert (c), fine- to coarse-grained massive quartzite
(q), and quartz-granule conglomerate (qc). Maximum thickness 300 m

Antoine Canyon Formation (Devonian? to Ordovician?)—Thick-bed-
ded, fine-grained, parallel-laminated, gray and greenish-gray quartzite with
scattered thin lenses and beds of black slate ; zones of cross-laminated, brown-
weathering, calcareous quartzite occur sporadically throughout formation; sparse
zones of thin-bedded quartzite and green or black pelite, 1 to 3 m thick,
contain intrafolial slump folds and slump breccia. Parallel-laminated quartz-
ite beds commonly occur as amalgamated packets as thick as 10 m; pelitic
rip-up clasts, flame structures, and small erosional channels are common in
amalgamated quartzite packets. Total thickness unknown because base of
formation is not exposed; thickness at type locality is at least 2,700 m
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