Description of map units,
Mountain City 15° quadrangle, Nevada-Idaho
No;thwest quarter

Qc COLLUVIUM, TALUS, AND SLOPE WASH (Quaternary)--Colluvium tends to be
finer grained than other types of material in this unit.
Development of colluvium is strongly controlled by direction of
‘exposure, as the greater amount of vegetation dn north-facing
slopes, conditioned by greater net mixture available favors
accumulation. Where material of a range of sizes is available,
talus develops at upper end of mapped bodies, and finer material is
washed out of talus and becomes colluvium

Unconsolidated air-fall tuffs and unwelded phases of ignimbrites

crop out very poorly and are commonly blanketed by coluvium over
much of their total extent

Qls LANDSLIDE DEPOSITS (Quaternary)--Typically very poorly sorted,
commonly a mixture of larger fragments of resistant formations and
underlying, less resistant material, in many places tuff or
hydrothermally altered rock

Qal ALLUVIUM (Quaternary)--Consists of sand, silt, and gravel along
present stream courses. Generally quite shallow‘in vallgy of
Owyhee, as indicated by outcrops in central part of valley; surface
may be 5 or 6 ft above normal stream in summer time, thicker
alluvium may be preeht in some small valleys where rate of supply

exceeds the transporting power of the stream



Qtg TERRACE GRAVEL AND DISSECTED ALLUVIAL FANS (Quaternary)--Gravel
accumulated on stream terraces higher than the present stream can
rise in flood. 1In the valley of the Owyhee River, as much as 100
ft above the river, and of boulders as much as 2 ft in diameter,
subangular to well-rounded. Thickness as much as 10 ft

QT1s LANDSLIDES, RQCKSLIDES, AND EARTHFLOWS .(Tertiary and Quaternéry)--

’ Characterigéd by unsorted charagtér, coarseness of maximum size,

and, in younger bodies, by characteristic hummocky topography

QTs* UNCONSOLIDATED SEDIMENTARY ROCKS (Quaternary and Tertiary)=--Includes
material as alluvium, colluvium, talus, glacial moraine, glacial
outwash

Tb BIG ISLAND FORMATION (Miocene)--Theleiitic olivine basalt, with

overlying and underlying gravel. Minor amounts of rhyolite tuff

are present directly beneath basalt in many places.

*Appears only on geologic cross sections,
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Tep

COUGAR POINT WELDED TUFF (Miocene)--Upper part of formation is

phenorhyolitic to phenodacitic ignimbrite, purplish gray to dark
brown, or black ﬁhere glassy, and ranging from compact vitrophyres
to friable welded tuff. Locally included as a vitrophyric unit
(Tcpv), not everywhere separately mapped. Both vitrophyres and
devitrified welded tuffs characterized by apatite, zircon and
magnetite as accessories. In some of the compact vitrophyres,
fayalite, and ferroaugite accompany sanidine or anorthoclase and
plagioclase. Quartz is common but not ubiquitous. Ferraugite may
be accompanied or proxied by ferropigeonite, very rarely by
hypersthene and hornblende. In less compact welded tuff, fayalite
is always iddingsitized, pyroxene commonly argillized. The
groundmass ranges from wholly glassy to cryptocrystalline. A
potassium—-argon age determined (DKA-~1068) on a sample of sanidine
from near the base of the welded tuff section on the cliffs of
Yellow rock, east of the Owyhee River, in the Owyhee 157
quadrangle, by John Obvradovich (oral commun., 1965) gave a date of
12.240.8 m.y. May include gravel at the base of the section (Tcpg)
not everywhere separately mapped. May include, generally above the
gravel, and beneath the ignimbrite, rhyolitic air-fall tuff and
lapilli tuff cream to buff in color, and dark carbonaceous tuffs,
locally with fossil leaves, separately mapped as Jenny Creek Tuff,

Tjt

~Tit  JENNY CREEK TUFE....

Tcpg

GRAVEL UNDER COUGAR POINT WELDED TUFF



Twt

WELDED LAPILLI TUFF OF WALL CREEK (Miocene)--Medium— to dark-gray
welded tuff and welded\lapilli tuffs, phenorhyodacitic to
phenorhyolitic. Phenocryst combinations, different in distinct
occurrences, include plagloclase, sanidine and ferroaugite, locally
with ferropigeonite; plagioclase and ferroaugite; plagloclase and
sanidine,‘locally with quartz; and plagioclase, sanidine,

‘ferroaugite and quartz. Many bodies of small extent, with internal
structures distorted by flowage, and rich in coarse, glassy
lapilli. K-Ar age determinations on plagioclase-sanidine composite
grains from five different localities, four by John Obradovich
(oral commun., 1966) and one by Richard Marvin (oral commun., 1967)
gave ages ranging fron 15 to 16 m.y., all 0.8 m.y. locally
underlain by white to cream alr-fall tuff, Trt, a poorly

stratified, fine-grained, unconsolidated, white to pale-gray tuff.



Tdp DANGER POINT TUFF (Miocene)--Ranging from andesitic to rhyolitic in
composition, largely gontmorillonitized, with substantial admixture
of boulders picked up by surface flow. In the eastern part of the
15’ quadrangle, the eastern facies (Tdpe), most boulders are
Prospect Mountain quartzite. In the southwestern part of the 15°
quadranéle, sedimentary admixture is finer, and most is of granitic
material proably of local derivation, and has in part been mapped
separately as western facies, Tdpw

Tsb SEVENTY SIX BASALT (Miocene)—~-Flows of porphyritic olivine basalt,
with conspicuous clear phenocrysts of labradorite, up to 2 cm in
size, in a subophitic groundmass with plates of purplish augite
including grains of olivine, labradorite, magnetite, ilmenite, and
apatite. Local patches of mesostasis made up of biotite and
sanidine. In places rests upon a dull-greenish-gray tuff, Tsbt,
now nontronitic, with plagioclase crystals like those in the
flows. Crystals of plagioclase from the tuff on Roughtop Mountain
gave an age of 22.9+3 m.y. (J. C. von Essen, Menlo Park Potassium-
Argon age report 51, Oct. 15, 1969). Tuffaceous sandstone made up
this basaltic material furnished horse remains of Barstovian age
(C. A. Repenning, oral commun., 1965). Possibly some of the tuff
was reworked in Barstovian time; the earlier age given by the K-Ar
determinatgg is used here for the age of the volcanic rocks, but

this age needs confirmation by additional determinations

ba



Tmb MUSTANG BUTTE GRAVEL (Oligocene)=-~Chiefly coarse, poorly sorted
boulder gravel, with)angular fragments of granodiorite, Reservation
Hill Formation, and Nelson and Banner Formations. Includes one
thin ignimbrite that is a hornblende-biotite phenodacite welded
tuff, with phenocrysts of biotite, hornblende, quartz, oligoclase,
accessofy amounts of zircon, apatite, and perrierite. Biotite from
this bed was assigned an age of.38.0 mey. by E. H. McKee (McKee and
others, 1976, date no. 20). Locally the gravel may include some
masses of tuff and gravel that are Miocene in age, postdating the
Jarbidge Rhyolite. These have not been separated in mapping

Tsd PHENODACITE AND PHENOANDESITE IGNIMBRITE OF SALMON SPRINGS (Eocene)==-
Crystal-vitric ignimbrite, generally recrystallized, and relatively
fine in grain size, one phase consisting of quartz, plagioclase,
and biotite, locally with sanidine, the plagioclase generally
oligoclase; another cooling unit includes plagioclase, biotite,
green hornblende, augite, and hypersthene. Rests on ignimbrite‘of
Reed Creek, locally overlain by gravel of Mustang Butte

Tre PHENORHYODACITE IGNIMBRITE OF REED CREEK (Eocene)--Phenocrysts
abundant, principally quartz, plagioclase, and biotite, locally
with hornblende. Magnetite, apatite, and zircon common
accessories. One sanidine and one biotite from separate localities
gave an age of 39.6+2.0 m.y. (Eocene or Oligocene) by K-Ar analyses
(John Obradovich, written commun., 1965, Lab nos. DKA-1073 and

DKA-1070). Locally opalized, bleached, and iron stained



Tar ANDESITE OF RUSSELL GULCH (Eocene)--Black, vitrophyric,
phenoandesitic welded tuff, with andesite, augite, and hypersthene,
plentiful apatite and magnitite, rare zircon, biotite, and green
hornblende. Where devitrified, black to brown felsophyres. At
base, locally small amounts of rhyolitic airfall tuff

Tjc VOLCANIC AND SEDIMENTARY ROCKS OF JONES CREEK (Eocene) INCLUDES
DACITE OF JONES CREEK (Tjd)--The principal part of the formation
consists of flows and tuff breccias of pyroxene andesite,
hornblende-pyroxene andesite, hornblende-augite andesite and
hornblende andesite, in descending order of frequency of
occurrence. These rocks are dark gray to medium gray, commonly
porphyritic. Gray air-fall tuffs are locally present. Total
thickness may be several thousand feet. At base, a phenodacitic
ignimbrite, Tjd, compact to moderately compact, with conspicuous
phenocrysts of plagioclase, augite, hypersthene, hornblende, and

biotite, grading by increase of quartz and sanidine into a

phenorhyodacite

Tyb IGNIMBRITES OF YANKEE BILL SUMMIT (Eocene)~-Welded phenoandesite and
phenodacite tuff, ranging from light-brown to black dosemic to
semihyaline, glassy constituents now partly crystallized with
pectinate structures. Phenocrysts plagioclase hypersthene commonly
augite, and hornblende sparse biotite and hornblende rare.
Magnetite and apatite nearly ubiquitous. May include flows

equivalent to the phenoandesite of Russell Gulch




Tsa ANDESITE OF SUMMIT CREEK (Eocene)--Locally includes also underlying
phenorhyolite air-fall tuff, Tst. Largely pyroxene andesite and
pyroxene-hornblende-biotite andesite. Also biotite pyroxene dacite
vitrophyre

Tsl PHENOANDESITE IGNIMBRITE OF SALMON CREEK (Eocene) INCLUDES ALSO THE
VITROPHYRE OF ALDER MOUNTAIN (Tab) AND PHENOANDESITIC BRECCIA
(T1b)--Light-gray to light-brownish-red ignimbrites; but sparsely
occurring phenocrysts are biotite and plagioclase, some units also
have hornblende. Magnetite, apatite, and zircon are common
accessories. Most units have undergone vapor-phase
recrystallization and consequently have lithic groundmass
textures. An exception is the biotite vitrophyre of Alder
Mountain, Tab, in which the groundmass is glassy. The
phenoandesitic breccia may be a crumble breccia or mudflow

Kg GRANITE (IN THE BROAD SENSE ACCORDING TO STRECKEISEN, 1967)
(Cretaceous) INCLUDES GRANODIORITE AND QUARTZ MONZONITE OF SOME
AUTHORS, ALSO INCLUDES APLITE (Ka), PEGMATITE (Kp) AND MIGMATITE

(Km)=--Includes granodiorite and quarti monzonite of previous usage;
includes marginal microcline-microperthite aplite, Ka, not
everywhere separately mapped. Some pegmatite, Kp, not everywhere
separately mapped. Migmatitic zones adjacent to contry rock, Km,
not everywhere separately mapped. Generally characterized by
biotite and hornblende, locally with perthitic orthoclase

megacrysts




FPrh

RESERVATION HILL FORMATION (PENNSYLVANIAN(?) AND PERMIAN(?))--Mostly

fine grained dolomitic sandstone or siltstone, pale gray,
weathering white or pale reddish brown, in beds 2 cm to 5 cm thick,
interbedded regularly with thinner beds of graphitic phyllite. The
dolomitic sandstone is metamorphosed to rocks composed of various
combinations of quartz, calcite, tremolite, diopside, and
wollonstonite, the last locally coarsely prismatic. Also
metagraywacke, micaceous and tremolitic quartzite, rare metachert,
and quartzite, meta-andesite, now metamorphosed to actinolite-
epidote-plagioclase schist, and hornblende-plagioclase schist. A
few lenses of gray, siliceous dolomitic limestone, locally with

coarse calcitic "eyes" suggesting former presence of crinoids

CHAINMAN FORMATION (Mississippian)--Includes the Mountain City

Formation (Coats, 1971). Largely quartz-muscovite biotite schist,
locally with orthoclase, garnet, or graphite, rarely with
andalusite, where thermally metamorphosed. In the western partyof
tﬁe quadrangle, includes thin limy beds, up to 2 £t thick, now
rocks composed of various combinations of quartz, calcite,
diopside, tremolite, and clinozoisite, orthoclase, and muscovite.
In the eastern part of the quadrangle, contains a higher proportion
of limy rocks. A bed, generally thin, of metarhyolite tuff, now
quartz-plagioclase-orthoclase hornfels. In area northwest of
Merritt Mountain, thicker masses of tuff, Mct, are present. 1In the
southeastern quarter of the 15’ quadrangle, includes much medium-

grained, impure, poorly bedded sandstone that has furnished a

brachiopod fauna




Mn NELSON FORMATION (Mississippian)--At the base, locally an extrusive
breccia, possibly a ?eperite, with limy matrix, locally
fossiliferous. Flows and tuff breccias of andesitic and basaltic
composition. Also minor sills of diabase and one lens of rhyolitic
tuff. Now largely a green schist of tremolite~actinolite,
chlorite, epidote, calcite, ilmenite; and relict andesine, in part
altered to albite. In the northern part of the Mountain City 15°

quadrangle, amphibolite schist




Description of map units, Mountain City 157 quadrangle,
Nevada-Idaho
Noréheast quarter

“ Qe - COLLUVIUM, TALUS, AND SLOPE WASH (Quaternary)--Colluvium tends to be
finer grained than other types of material in this unit.
Development of colluvium is strongly controlled by direction of
exposure, as the greater amount of vegetation on north-facing
slopes, conditioned by greater net mixture available favors
accumulation. Where material of a range of sizes is available,
talus develops at upper end of mapped bodies, and finer material is
washed out of talus and becomes colluvium.

Unconsolidated air-fall tuffs and unwelded phases of ignimbrites
crop out very poorly and are commonly blanketed by coluvium over
much of their total extent

_ Qls LANDSLIDE DEPOSITS (Quaternary)=--Typically very poorly sorted,
commonly a mixture of larger fragments of resistant formations and
underlying, less resistant material, in many places tuff or
hydrothermally altered rock

< Qa ALLUVIUM (Quaternary)--Conéists of sand, silt, and gravel along
present stream courses. Generally quite shallow in Yalley of
Owyhee, as indicated by outcrops in central part of valley; surfacé
may be 5 or 6 ft above hormal stream in summer time, thicker
alluvium may be preent in some small valleys where rate of supply

exceeds the transporting power of the stream.



Qtg TERRACE GRAVEL AND DISSECTED ALLUVIAL FANS (Quaternary)--Gravel
accumulated on stream terraces higher than the present stream can

rise in flood. 1In the valley of the Owyhee River, as much as

100 £t above the river, and of boulders as much as 2 ft in

diameter, subangular to well-rounded. Thickness as much as 10 ft

Qgm GLACIAL MORAINE (Quaternary)--Boulders large, to very large,

angular. Material unsorted. Typical cross-valley ridge of

terminal moraine. In Mountain City quadrangle, present on east

slde of Bald Mountain and north and east sides of Merritt

Mountain. No striated boulders observed

Qgo GLACIAL OUTWASH (Quaternary)--Present as valley train in some valleys

below morainal deposit. Distinguished from ordinary stream gravel

by greater coarseness, boulders os a size beyond the carrying

capacity of the present stream

QT1s LANDSLIDES, ROCKSLIDES, AND EARTHFLOWS (Tertiary and Quaternary)—-

Characterized by unsorted character, coarseness of maximum size,
and, in younger bodies, by characteristic hummocky topography
QTIs* UNCONSOLIDATED SEDIMENTARY ROCKS (Quaternary and Tertiary)=--Includes

material as alluvium, colluvium, talus, glaciél moraine, glacial

outwash

*Appears only on geologic cross sections.




Tep COUGAR POINT WELDED TUFF (Miocene)=--Upper part of formation is
phenorhyolitic to phenodacitic ignimbrite, purplish gray to dark
brown, or black where glassy, and ranging from compact vitrophyres
to friéble welded tuff. Locally includes a vitrophyric unit
(Tcpv), not everywhere separately mapped. Both vitrophyfes and
devitrified welded tuffs characterized by apatite, zircon and
magnetite as accessories. In some of the compact vitrophyres,
fayalite, and ferroaugite accompany sanidine or anorthoclase and
plagioclase. Quartz is common but not ubiquitous. Ferraugite may
be accompanied or proxied by ferropigeonite, very rarely by
hyperstheﬁe and hornblende. In less compact welded tuff, fayalite
is always iddingsitized, pyroxene commonly argillized. The
groundmass ranges from wholly glassy to cryptocrystalline. A
potassium—-argon age determined (DKA~1068) on a sample of sanidine
from near the base of the welded tuff section on the cliffs of
Yellow rock, east of the Owyhee River, in the Owyhee 15’
quadrangle, by John Obvradovich (oral commun., 1965) gave a date of
12,240.8 m.y.Includes, in the northeast quarter, a slightly older
sequence of similar ignimbrites, Tcpo. May inclﬁde gravel at the
base of the sectioni(Tcpg) not everywhere separately mapped. May
include, beneath the ignimbrite, rhyolitic air-fall tuff and
lapilli tuff cream to buff in color, and dark carbonaceous tuffs,
locally with fossil leaves, separately mapped in some places as

Jenny Creek Tuff, Tjt



‘Tmf MUDFLOW OF MCCALL CREEK (Miocene)=-Poorly sorted tuffaceous boulder
gravel. Smaller boulders well rounded, larger ones (to 8 m max.)

7\* quite angular. Most boulders consist of Valmy quartzite

Twt WELDED LAPILLI TUFF OF WALL CREEK (Miocene)=--Medium- to dark-gray
welded tuff and welded lapilli tuffs, phenorhyodacitic to
phenorhyolitic. Phenocryst combinations, different in distinct
occurrences, include plagioclase, sanidine and ferroaugite, locally
with ferropigeonite; plagioclase and ferrcaugite; plagioclase and
sanidine, locally with quartz; And plagioclase, sanidine,
ferroaugite and quartz. Many flows of small extent, with internal
structures distorted by secondary flowage, and rich in coarse,
glassy lapilli. K-Ar age determinations on plagioclase-sanidine
composite grains from five different localities, four by John
Obradovich (oral commun., 1966) and one by Richard Marvin (oral
éommun., 1967) gave ages ranging from 15 to 16 m.y., all
+0.8 m.y. Locally underlain by white to cream air-fall tuff, Trt,
a poorly stratified, fine-grained, unconsolidated, white to pale-

gray tuff.



Tir JARBIDGE RHYOLITE (Miocene)-—Porphyritic rhyolite, with
cryptocrystalline or glassy groundmass, locally spherulitic.
Phenocrysts generally dominant over groundmass, quartz up to 5 mm
in diameter, sanidine phenocrysts somewhat smaller and less
numerous, oligoclase similar in size but scarcer. Clinopyroxene
recognizable in glassy phases only, and is generally pigeonitic.
Accessories include zircon, apatite, ilmenite, magnetite; very
rarely topaz (which may be secondary) or pale pink garnet. Two
K-Ar dates, one from Meadow Créek, in the Rowland quadrangle, of
16.8+0.5 m.y. (Coats, 1964, p. M1l), the other from a basal
vitrophyre in the Wildhorse quadrangle, of 15.4 m.y. (Eernden and
others, 1964, p. 194). Total thickness may be 2,000 ft, but
thicknesses are generally meaningless, because most of unit
accumulated as volcanic domes, in the Wildhorse and Mountain City

quadrangles, at least



Tsb

Tmb

SEVENTY SIX BASALT (Miocene)--Flows of porphyritic olivine basalt,

with conspicuous clear phenocrysts of labradorite, up to 2 cm in
size, in a subophitic groundmass with plates of purplish augite
inciuding grains of olivine, labradorite, magnetite, ilmenite, and
apatite. Local patches of mesostasis made up of biotite and
sanidine. In places rests upon a dull-greenish-gray tuff, Tsbt,
now nontronitic, with plagioclase crystals like those in the
flows. Crystals of plagioclase from the tuff on Roughtop Mountain
gave an age of 22.9+3 m.y. (J. C. von Essen, Menlo Park Potassium—
Argon age report 51, Oct. 15, 1969). Tuffacéous sandstone made up
this basaltic material furnished horse remains of Barstovian age
(C. A. Repenning, oral commun., 1965). Possibly some of the tuff
was reworked in Barstoﬁian time; the earlier age given by the KfAr
determinatin is used here for the age of the volcanic rocks, but

this age needs confirmation by additional determinations

MUSTANG BUTTE GRAVEL (Miocene)=--Chiefly coarse, poorly sorted boulder

gravel, with angular fragments of granodiorite, Reservation Hill
Formation, and Nelson and Banner Formations. Includes one thin
(7‘7ﬂ‘u/ /

ignimbrité«that is a hornblende-biotite phenodacite welded tuff,
with phenocrysts of biotite, hornblende, quartz, oligoclase,
accessory amounts of zircon, apatite, and perrierite. Biotite from
this bed was assigned an age of 38.0 m.y. by E. H. McKee (McKee and
others, 1976, date no. 20). Locally the gravel may include some

masses of tuff and gravel that are Miocene in age, postdating the

Jarbidge'Rhyolite. These have not been separated in mapping



- Tsd PHENODACITE AND PHENOANDESITE IGNIMBRITE OF SALMON SPRINGS (Eocene)--
Crystal-vitric ignimbrite, gene&ally recrystallized, and relatively
fine in grain size, one phase consisting of quartz, plagioclase,
and biotite, locally with sanidine, the plagioclase generally
oligoclase; another cooling unit includes plagioclase, biotite,
green hornblende, augite, and hypersthene. Rests on ignimbrite of
Reed Creek, locally overlain by gravel of Mustang Butte

Tre PHENORHYODACITE IGNIMBRITE OF REED CREEK (Eocene)--Phenocrysts
abundant, principally quartz, ﬁlagioélase, and biotite, locally
with hornblende. Magnetite, apatite, and zircon common
accessorles. One sanidine and one biotite from separate localities
gave an age of 39.6+2.0 m.y. (Eocene or Oligocene) by K-Ar analyses
(John Obradovich, written commun., 1965, Lab nos. DKA-1073 and
DKA-1070). Locally opalized, bleached, and iron stained

Tje VOLCANIC AND SEDIMENTARY ROCKS OF JONES CREEK (Eocene) INCLUDES
DACITE OF JONES CREEK (Tjd)==The principal part of the formation
consists of flows and tuff breccias of pyroxene andesite,
hornblende-pyroxene andesite, hornblende~augite andesite and
hornblende andesite, in descending order of frequency of
occurrence. These rocks are dark gray to medium gray, commonly
porphyritic. Gray air-fall tuffs are locally present. Total
thickness may be several thousand feet. At base, a phenodacitic
ignimbrite, Tjd, compact to moderately compact, with conspicuous
phenocrysts of plagioclase, augite, hypersthene, hornblende, and
biotite, grading by increase of quartz and sanidine into a

phenorhyodacite



Tyb IGNIMBRITES OF YANKEE BILL SUMMIT (Eocene)--~Welded phenoandesite and
phenodacite tuff, ranging from light~brown to black dosemic to
semihyaline, glassy constituents now partly crystallized with
pectinate structures. Phenocrysts plagioclase, hypersthene,
commonly augite, rare hornblende, and sparse biotite. Magnetite
and apatite nearly ubiquitous. May include flows equivalent to the
phenoandesite of Russell Gulch

Tmt MICACEOUS IGNIMBRITE (Eocene)=-Includes underlying’gravel in places
(Tmg). Found only on west slope of Alder Mountain, near base of
Teftiary section. Medium—-gray vitrophyric crystal-vitric welded

tuff, with marked fissility. Phenocryst-rich with andesine (An37_
46)’ biotite, hornblende, hypersthene, augite. Minor magnetite,

quartz, apatite, and zircon. Not more than 50 ft thick. Locally
underlain by gravel, Tmg. Date of 43.5 m.y. determined on biotite
from tuff by John Obradovich (DKA-1074)

Tsl PHENOANDE SITE IGNIMBRITE OF SALMON CREEK (Eocene) INCLUDES ALSO THE
VITROPHYRE OF ALDER MOUNTAIN (Tab) AND PHENOANDESITIC BRECCIA
(T1b)--Light-gray to light-brownish-red ignimbrites; but sparsely
occurring phenocrysts are biotite and plagioclase, some units also
have hornblende. Magnetite, apatite, and zircon are commoﬁ
accessories. Most units have undergone vapor-phase
recrystallization and consequently have lithic groundmass
textures. An exception is the biotite vitrophyre of Alder
Mountain, Tab, in which the groundmass is glassy. The

phenoandesitic breccia may be a crumble breccia of mudflow
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GRANITE (IN THE BROAD SENSE ACCORDING TO STRECKEISEN, 1967)

(Cretaceous) INCLUDES GRANODIORITE AND QUARTZ MONZONITE OF SOME
AUTHORS, ALSO INCLUDES APLITE (Ka), PEGMATITE (Kp) AND MIGMATITE
(Km)--Includes granodiorite and quartz monzonite of previous usage;
includes marginal microcline-microperthite aplite, Ka, not
everywhere separately mapped. Some pegmatite, Kp, not everywhere
separately mapped. Migmatitic zones adjacent to country rock, Km,
not everywhere separately mapped. Generally characterized by
biotite and hornblende, 1ocally with perthitic orthoclase

megacrysts

DIORITE, QUARTZ DIORITE, AND GRANODIORITE (Jurassic(?))=--Includes

diorite consisting of andesine and hornblende, with accessory
apatite and sphene, secondary chlorite clinozoisite, calcite, and
sphene. Paulopost shearing suggested by partial recrystallization
of hornblende to pale-green actinelite. Also includes hornblende-
biotite quartz diorite. A sample of biotite from the Enright Hill
Stock was dated by E. H. McKee (written commun., 1979) at

110.9+1 m.y. The shearing and partial recrystallization of
hornblende from this body suggest that the age may have been
modified by subsequent metamorphism and the effect of adjacent
Cretaceous intrusions; for this reason an age of Jurassic(?) is

assigned



PPrh RESERVATION HILL FORMATION (PENNSYLVANTAN(?) AND PERMIAN(?) )--Mostly
fine grained dolomitic sandstone or siltstone, pale gray,
weathering white or pale reddish brown, in beds 2 cm to 5 cm thick,
interbedded regularly with thinner beds of graphitic phyllite. The
dolomitic sandstone is metamorphosed to rocks composed of various
combinations of quartz, calcite, tremolite, diopside, and
wollonstonite, the last locally coarsely prismatic. Also
metagraywacke, micaceous and tremolitic quartzite, rare metachert,
and quartzite, meta—andesite, now metamorphosed to actinolite-
epidote~plagioclase schist, and hornblende~plagioclase schist. A
few lenses of gray, siliceous dolomitic limestone, locally with

coarse calcitic "eyes" suggesting former presence of crinoids

10



Mde DIAMOND PEAK AND CHAINMAN FORMATIONS, UNDIVIDED (Mississippian)--In
the northeast and southeast quarters of the 15’ quadrangle, the
Diamond Peak and Chainman appear to intergrade; in the extreme
southeastern corner of the quadrangle only a mediﬁm—grained dark
massive sandstone 1s present, which is poorly fossiliferous but
has been correlated with the Diamond Peak. West and south of
Enright Hill, in the northeast quarter, the sandstone facies is
more fossiliferous, and the age assignment 1s on a firmer basis

Mc CHAINMAN FORMATION (Mississippian)--Includes the Mountain City

Formation (Coats, 1971). Largely quartz-muscovite biotite schist,
locally with orthoclase, garnet, or graphite, rarely with
andalusite, where thermally metamorphosed. In the western part of
the quarangle, includes thin limy beds, up to 2 ft thick, now rocks
composed of various combinations of quartz, calcite, diopside,
tremolite, and clinozoisite, orthoclase, and muscovite. In the
eastern part of the quadrangle, contains a higher proportion of
limy rocks. A bed, generally thin, of metarhyolite tuff, now
quartz-plagioclase~orthoclase hornfels. In area northwest of
Merritt Mountain, thicker masses of tuff, Mct, are present. In the
southeastern quarter of the 15’ quadrangle, includes much medium-
grained, impure, poorly bedded sandstone that has furnished a

brachiopod fauna
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NELSON FORMATION (Mississippian)--At the base, locally an extrusive
breccia, possibly a peperite, with limy matrix, locally
fossiliferous. Flows and tuff breccias of andesitic and basaltic
composition. Also minor sills of diabase and one lens of rhyolitic
tuff. Now largely a green schist of tremolite-actinolite,
chlorite, epidote, calcite, ilmenite, and relict andesine, 1in part
altered to albite. In the northern part of the Mountain City 157
quadrangle, amphibolite schist, /ﬂolfﬁ/fv‘ oze s O;C/"/”"‘:é”‘/ ol

BANNER FORMATION (Mississipplan)=--Soft massive bluish-gray limestone,
containing solitary and colonial corals, brachiopods, and
bryozoans. Grades downward through medium— to fine~grained
brownish quartz arenite and gray tan-weathering siliceous siltstone
through arenaceous limestone into conglomerate with rounded white
quartzite boulders as much as 15 cm in diameter. Maximum thickness

e Lsoy
200 m. Overlies Valmy and Grossman Formations, underlies Ghaimman.

Formation

GROSSMAN FORMATION (Mississippian(?))--Coarse conglomerate with
clasts of gray quartzite, black chert, phyllite, and
magnetitiferous siltstone. Sandstone, siltstone, and phyllite.
Formerly regarded as Devonian or Mississippian, but presence of
numerous clasts derived from the Valmy suggests that it is younger
than the Antler Orogeny. It underlies unconformably the Banner, of

Osagian or Meramecian age (mid-Mississippian)
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Oov VALMY FORMATION (Ordovician) INCLUDES QUARTZITE, Ovq, AND GREENSTONE,
IN PART DERIVED FROM GABBRO, Ovg--Micaceous quartz-calcarenite and
calcareous sandstone, locally containing phyllocarid shells and
small lenticular masses of thin-bedded chert with slaty partings,
and ranging in color from light to dark gray, rarely black or
grayish green; locally phosphatic or baritic. Also contains hard
well-bedded micaceous siltstone and black quartzose phyllite.
Numerous irregular masses of greenstone (meta-andesite); now
quartz—albite-chlorite schist, and of gabbro and diabase (Ovg), in
which original texture and some of the primary pyroxene and
plagioclase are preserved. Micaceous phyllitic limestone, locally
phosphatic. Also includes quartzite (Ovq), gray to black, locally
tan, fine—-grained with interlocking textures; rare detrital
tourmaline and zircon and, in the dark-colored quartzite, black
carbonaceous material interstitially and disseminated through the

quartz grains
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Description of map units, Mountain City 15’ quadrangle,
Nevada—~Idaho |
Southwest quarter
Qf ARTIFICIAL FILL (Quaternary)--Includes tailings ponds and mine dumps
of the‘Rio Tinto mine, and the garbage dump of Rio Tinto village.
(Since the map was made, the tailings have been reworked and moved
down stream to location adjacent to that shown on the map.)
Qc COLLUVIUM, TALUS, AND SLOPE WASH (Quaterﬁary)——Colluvium tends to be
finer grained than other types of material in this unit.
Development of colluvium is strongly controlled by direction of
exposure, as the greater amount of vegetation on north-facing
slopes, conditioned by greéter net mixture available favors
accumulation. Where material of a range of sizes is available,
talus develops at upper end of mapped bodies, and finer material is
washed out of talus and becomes colluvium. Unconsolidated air-fall
tuffs and unwelded phases of ignimbrites crop out very poorly and

are commonly blanketed by colluvium over much of their total extent

Qls LANDSLIDE DEPOSITS (Quaternary)--Typically very poorly sorted,
commonly a mixture of larger fragments of resistant formations and
underlying, less resistant material, in many places tuff or

hydrothermally altered rock



Qa ALLUVIUM (Quaternary)--Consists of sand, silt, and gravel along
present stream courses. Generally quite shallow in valley of
Owyhee, as indicated by outcrops in central part of valley;
surface may be 5 or 6 ft above normal stream in summer time,
thicker alluvium may be present in some small valleys where rate
of supply exceeds the transporting power of the stream.

Qtg TERRACE GRAVEL AND DISSECTED ALLUVIAL FANS (Quaternary)--Gravel
accumulated on stream terraces higher than the present stream can
rise in flood. In the valley of the Owyhee River, as much as
100 ft above the river, and of boulders as much as 2 ft in
diameter, subangular to well-rounded. Thickness as much as 10 ft

Qgm GLACIAL MORAINE (Quaternary)-—-Boulders large to very large,
angular. Material unsorted. Typlcal cross-valley ridge of
terminal moraine. In Mountain City quadrangle, present on east
side of Bald Mountain and north and east sides of Merritt
Mountain. No striated boulders observed

QT1s LANDSLIDES, ROCKSLIDES, AND EARTHFLOWS (Tertiary and Quaternary)—-—
Characterized by unsorted character, coarseness of maximum size,
and, in younger bodies, by characteristic hummocky topographyQTs#
UNCONSOLIDATED SEDIMENTARY ROCKS (Quaternary and Tertiary)--
Includes material as alluvium, colluvium, talus, glacial moraine,
glacial outwash

QTs* UNCONSOLIDATED SEDIMENTARY ROCKS (Quaternary and Tertiary)--Includes
material as alluvium, colluvium, talus, glacial moraine, glacial

outwash

*Appears only on geologic cross sections.
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Tep COUGAR POINT WELDED TUFF (Miocene)=~Upper part of formation is
phenorhyolitic to phenodacitic ignimbrite, purplish gray to dark
brown, or black where glassy, and ranging from compact vitrophyres
to friable welded tuff. Locally includes a vitrophyric unit
(Tcpv), not everywhere separately mapped. Both vitrophyres and
devitrified welded tuffs characterized by apatite, zircon and
magnetite as accessories. In some of the compact vitrophyres,
fayalite, and ferroaugite accompany sanidine or anorthoclase and
plagioclase. Quartz is common but not ubiquitous. Ferroaugite may
be accompanied or proxied by ferropigeonite, very rarely by
hypersthene and hornblende. In less compact welded tuff, fayalite
is always iddingsitized, pyroxene commonly argillized. The
groundmass ranges from wholly glassy to cryptocrystalline. A
potassium-argon age determined (DKA-1068) on a sample of sanidine
from near the base of the welded tuff section on the cliffs of
Yellow rock, east of the Owyhee River, in the Owyheé 157
quadrangle, by John Obvradovich (oral commun., 1965) gave a date of
12.240.8 m.y. includes, in the northeast quarter, a slightly older
sequence of similar ignimbrites, Tcpo. May include gravel at the
base of the section (Tepg) not everywhere separately mapped. May
include, beneath the ignimbrite, rhyolitic air-fall tuff and
lapilli tuff cream to buff in color, and dark carbonaceous tuffs,
locally with fossil leaves, separately mapped in some places as
Jenny Creek Tuff, Tjt

Tcb TUFFS AND SEDIMENTS OF CALIFORNIA CREEK BASIN (Miocene)--White to
creamy tuff and gravelly tuff, locally rich in petrified wood,

including logs up to 32 ft in diameter



Tcs PHENORHYOLITE OF COLDSPRING MOUNTAIN (Miocene)--Largely a light gray,
massive, phenocryst poor phenorhyolite, making up the mass of three
domes in the southeastern quarter of the Mountain City quadrangle,
Rough Mountain, Coldspring Mountain, and an unnamed mountain north
of Allegheny Creek, aligned with the other two on a north-northwest
trending axis. Two other masses, Haystack Peak and Jenneman Peak,
in the southwestern quarter, appear to be related. The dome of
Coldspring Mountain is underlain by poorly consolidated air-fall
tuff, Test, similar in composition, but locally with much
accidental material of Jarbidge Rhyolite and Seventy Six Basalt, as
well as cognate vitrophyre. In Rough Mountain the phenorhyolite
also includes a considerable thickness of glassy welded tuff, that
underlies the volcanic dome. The recognizable minerals include
quartz, sanidine, oligoclase (Anl9)’ hornblende, and perrierite, a
rare—earth titanium mineral. Biotite and augite are sparse and

occasional



Tjr JARBIDGE RHYOLITE (Miocene)-—-Porphyritic rhyolite, with
cryptocrystalline or glassy groundmass, locally spherulitiec.
Phénocrysts generally dominant over groundmass, quartz up to 5 mm
in diameter, sanidine phenocrysts somewhat smaller and less
numerous, oligoclase similar in size but scarcer. Clinopyroxene
recognizable in glassy phases only, and is generally
pigeonitic. Accessories include zircon, apatite, ilmenite,
magnetite; very rarely topaz (which may be secondary) or pale
pink garnet. Two K—-Ar dates, one from Meadéw Creek, in the
Rowland quadrangle, of 16.8%.5 m.y. (Coats, 1964, p. Mil), the
other from a basal vitrophyre in the Wildhorse quadrangle, of
15.4 m.y. (Evernden and others, 1964, p.,194). Total thickness
may be 2,000 ft, but thicknesses are generally meaningless,
because most unit accumulated as volcanic domes, in the Wildhorse
and Mountain City quadrangles, at least

Tmf MUDFLOW OF MCCALL CREEK (Miocene)~-Poorly sorted tuffaceous boulder

gravel. Smaller boulders well rounded, larger ones (to 8 m max.)

quite angular. Most boulders consist of Valmy quartzite



Twt

WELDED LAPILLI’TUFF OF WALL CREEK (Miocene)--Medium—- to dark-gray
welded tuff and welded lapilli tuffs, phenorhyodacitic to
phenorhyolitic. Phenocryst combinations, different in distinct
occurrences, include plagioclase, sanidine and ferroaugite, locally
with ferropigeonite§ plagioclase and ferroaugite; plagioclase and
sanidine, locally witb quartz; and plagioclase, sanidine,
ferroaugite and quartz. Many bodies of small extent, with internal
structures distorted by flowage, and rich in coarse, glassy
lapilli. K-Ar age determinations on plagioclase-sanidine composite
grains from five different localities, four by John Obradovich
(oral commun., 1966) and one by Richard Marvin (oral commun., 1967)
gave ages ranging from 15 to 16 m.y., all +0.8 m.y. locally
underlain by white to cream air-fall tuff, Trt, a poorly

stratified, fine-grained, unconsolidated, white to pale-gray tuff.



Tdp DANGER POINT TUFF (Miocene)--Ranging from andesitic to rhyolitic in
composition, largely montmorillonitized, with substantial
admixture of boulders picked up by surface flow. In the eastern
part of the 15’ quadrangle, in the eastern facies (Tdpe), most
boulders are Prospect Mountain quartzite. In the southwestern
part of the 15’ quadrangle, sedimentary admixture is finer, and
most is of granitic material probably of local derivation, and
has in part been mapped separately as western facies, Tdpw.
Locally interbedded with Seventy Six Basalt tuff.

Tsh SEVENTY SIX BASALT (Miocene)—-Flows of porphyritic olivine basalt,
with conspicuous clear pheﬁocrysts of labradorite, up to 2 cm in
size, in a subophitic groundmass with plates of purplish augite
including grains of olivine, labradorite, magnetite, ilmenite, and
apatite. Local patches of mesostasis made up of biotite and
sanidine. In places rests upon a dull-greenish—-gray tuff, Tsbt,
now nontronitic, with plagioclase crystals like those in the
flows Crystals of plagioclase from the tuff on Roughtop Mountain
gave an age of 22.Qi§ m.y. (J. C. von Essen, Menlo Park Potassium—
Argon age report 51, Oct. 15, 1969). Tuffaceous sandstone made up
this basaltic material furnished horse remains of Barstovian age
(C. A. Repenning, oral commun., 1965). Possibly some of the tuff
was reworked in Barstovian time; the earlier age given by the K-Ar
determination is used here for the age of the volcanic rocks, but

this age needs confirmation by additinal determinations



Tac Tuff and sedimentary rocks of Allegheny Creek (Miocene)--Light creamy
to pale-green tuff, locally biotitic with small lenses of fine
gravel and tuffaceous gravel, containing a fauna (the Rizzi Ranch
local fauna) of early Miocene age (C. A. Repenning, writen commun.,
1966). As the Allegheny Creek beds are overlain by Seventy Six
Basalt, the early Miocene date on the faunas 1s consistent with the
potassium—argon date for the Seventy Six basalt ’

Tba BIEROTH ANDESITE OF BUSHNELL (1967) (Miocene)=--At the type locality
(Bieroth Spring, near the western edge of the Rowland quadrangle)
is a biotite-~hypersthene phenodacite welded tuff, with plentiful
phenocrysts of plagioclase, sanidine, brown biotite, nontronite
after (?)hypersthene. Shard structure clear, but pectinate
recrystallization common. Glassier phases may have olive-green
hornblende and may lack sanidine and quartz. Rests on volcanie
rocks and sediments of Big Springs, Tbs, overlain by Seventy Six
Basalt and Danger Point Tuff, and by younger volcanic rocks. May

include as mapped some older volcanic rocks



Thh BIOTITE PHENORHYODACITE OF HUBER HILL (0ligocene(?) )=~Occurs as the
vlcanic dome of Huber Hill, in the southwest quadrant of the
Mountain City quadrangle. Pale-grayish-red to pale-pinkish-gray
biotite phenorhyodacite, with sparse phenocrysts, mostly under
0.5 mm in size, of black biotite, reddish brown, and partially
resorbed in section, of oligoclase. Groundmass generally
cryptocrystalline. As mapped may include some ignimbrite of
similar lithology
Thg TUFF OF HARRIS GULCH (Oligocene)--Biotite phenorhyolite tuff, with
quartz, plagioclase, biotite, and sanidine. Apparently accumulated
in a complex graben extending from Harris Gulch, east of Mountain
City, to near the old Bieroth Ranch, on California Creek. Biotite
locally bleached and altered to vermicular kaolinite; secondary
barite present locally. This alteration is believed related to the
gold—silver mineralization at Mountain City. Sanidine from the
tuff was dated by J. C. von Essen (written commun., Oct. 15, 1969)
at 30.1+1 m.y.. This is believed to reflect the date of eruption,
but alteration and mineralization dates may not differ in age by
much
Tbr BUTLER RANCH PHENORHYOLITE VITROPHYRE (Oligocene)--Massive pale-gray
vitrophyre, locally perlitic, poor in rhyolite, sanidine, quartz,
and oligoclase. Forms a dome near Butler Ranch (Bieroth Ranch on
map) and may also form some ignimbrites, that may be interbedded

with tuff of Harris Gulch



Tjec VOLCANIC AND SEDIMENTARY ROCKS OF JONES CREEK (Eocene) INCLUDES
DACITE OF JONES CREEK (T3jd)--The principal part of the formation
consists of flows and tuff breccias or pyroxene andesite,
hornblende-pyroxene andesite, hornblende~augite andesite and
hornblende andesite, in descending order of frequency of
occurrence. These rocks are dark gray to medium gray, commonly
porphyritic. Gray air-fall tuffs are locally present. Total
thickness may be several thousand feet. At base, a phenodacitic
ignimbrite, Tjd, compact to moderately compact, with conspicuous
phenocrysts of plagioclase, augite, hypersthene, hornblende, and
biotite, grading by increase of quartz and sanidine into a
phenorhyodacite

Tar ANDESITE OF RUSSEL GULCH (Eocene)=--Black, vitrophyric, phenocandesitic

welded tuff, with andesite, augite, and hypersthene, plentiful
apatite and magnitite, rare zircon, biotite, and green
hornblende. Where devitrified, black to brown felsophyres. At
base, locally small amounts of rhyolitic airfall tuff

Trd PHENORHYOLITE IGNIMBRITE OF RABBIT DRAW (Eocene)~-White biotitic air-

fall and welded tuff, with dark smoky quartz, black biotite,
sanidine, and oligociase. Rests on Ordovician volcanic or Mesozoic
plutonic rocks; underlies andesite of Russel Gulch

Tpr GRAVEL OF PECK RANCH (Eocene[?])--Cobble gravel, overwhelmingly made

up of tan-weathering jasperold apparently derived from the Van
Duzer Limestone of Decker, where the limestone has been silicified
near the Lime Creek Thrust., Overlain by tuff and sedimentary rocks

of Allegheny Creek
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Trg ANDESITE OF ROCKY GULCH (Eocene[?])--Pyroxene andesite porhyritie,
holocrystalline, with plagioclase (andesine to labradorite, with
oscillatory zoning, augite, hypersthene, and magnetite. The
groundmass contains plagioclase, hypersthene, magnetite, and
alkali feldspar

Trs ANDESITE NEAR THE RANGER STATION (Eocene[?])--Dark-gray, porhpyrytic,

dopatic hornblende phenocandesite, plagioclase (An70_7é) and
hornblende, olive green to brown in thin section, with 0.03 mm
resorption boder, apatite, and magnetite. Groundmass
cryptocrystalline, plagioclase, clinopyroxene(?) and sanidine(?),

about 0.001 mm. Lies just beneath the andesite of Rocky Gulch, and

presumably conformable with it

11



Tie VOLCANIC AND SEDIMENTARY ROCKS OF JONES CREEK (Eocene) INCLUDES
DACITE OF JONES CREEK (Tjd)--The principal part of the formation
consists of flows and tuff brecclas of pyroxene andesite,
hornblende-pyroxene andesite, hornblende~augite andesite and
hornblende andesite, in descending order of frequency of
occurrence. These rocks are dark gray to medium gray, commonly
porphyritic. Gray air-fall tuffs are locally present. Total
thickness may be several thousand feet. At base, a phenodacitic
ignimbrite, Tjd, compact to moderately compact, with conspicuous
phenocrysts of plagioclase, augite, hypersthene, hornblende, and
biotite, grading by increase of quartz and sanidine into a
phenorhyodacite

Tsa ANDESITE OF SUMMIT CREEK (Eocene)=-Locally includes also underlying

phenorhyolite air-fall tuff, Tst. Largely pyroxene andesite and
pyroxene-~hornblende-biotite andesite. Also biotite pyroxene
dacite vitrophyre

Kg GRANITE (IN THE BROAD SENSE ACCORDING TO STRECKEISEN, (1967)
(Cretaceous) INCLUDES GRANODIORITE AND QUARTZ MONZONITE OF SOME
AUTHORS, ALSO INCLUDES APLITE (Ka), PEGMATITE (Kp) AND MIGMATITE
(Km)--Includes granodiorite and quartz monzonite of previous usage;
includes marginal microcline—microéérthite aplite, Ka, not
everywhere separately mapped. Some pegmatite, Kp, not everywhere
separately mapped. Migmatitic zones adjacent to country rock, Km,
not everywhere separately mapped. Generally characterized by
biotite and hornblende, locally with perthitic orthoclase

megacrysts

12



PPrh RESERVATION HILL FORMATION (PENNSYLVANIAN(?) AND PERMIAN(?))--Mostly
fine grained dolomitic sandstone or siltstone, pale gray,
weathering white or pale reddish brown, in beds 2 ¢m to 5 cm
thick, interbedded regularly with thinner beds of graphitic
phyllite. The dolomitic sandstone is metamorphosed to rocks
composed of various combinations of quartz, calcite, tremolite,
diopside, and wollonstonite, the last locally coarsely
prismatic. Als§ metagraywacke, micaceous and tremolitic
quartzite, rare metachert, and quartzite, meta—andesite, now
metamorphosed to actinolite—-epidote-plagloclase schist, and
hornblende-plagioclase schist. A few lenses of gray, siliceous
dolomitic limestone, locally with coarse calcitic "eyes"
suggesting former presence of crinoids

Mc CHAINMAN FORMATION (Mississippian)~-Includes the Mountain City

Formation (Coats, 1971). Largely quartz-muscovite biotite schist,
locally with orthoclase, garnet, or graphite, rarely with
andalusite, where thermally metamorphosed. In the western part of
the quarangle, includes thin limy beds, up to 2 ft thick, now rocks
~composed of various combinations of quartz, calcite, diopside,
tremolite, and clinozoisite, orthoclase, and muscovite. In the
eastern part of the quadrangle, contains a higher proportion of
limy rocks. A bed, generally thin, of metarhyolite tuff, now
quartz-plagloclase~orthoclase hornfels. In area northwest of

Merritt Mountain, thicker masses of tuff, Mct, are present.
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NELSON FORMATION (Mississippian)-—-At the base, locally an extrusive

breccia, possibly a peperite, with limy matrix, locally
fossiliferous. Flows and tuff breccias of andesitic and basaltic
composition. Also minor sills of diabase and one lens of rhyolitic
tuff. Now largely a green schist of tremolite—~actinolite,
chlorite, epidote, calcite, ilmenite, and relict andesine, in part
altered td albite. In the northern part of the Mountain City 15°

quadrangle, amphibolite schist

BANNER FORMATION (Mississippian)--Soft massive bluish-gray limestone,

containing solitary and colonial corals, brachiopods, and
bryozoans. Grades downward ihrough medium— to fine-grained
brownish quartz arenite and gray tan—weathering siliceous siltstone
through arenaceous limestone into conglomerate with rounded white
quartzite boulders as much as 15 cm in diameter. Maximum thickness
200 m. Overlies Valmy and Grossman Formations, underlies Chainman

Formation

GROSSMAN FORMATION (Mississippian{[?])--Coarse conglomerate with

clasts of gray quartzite, black chert, phyllite, and

~magnetitiferous siltstone. Sandstone, siltstone, and phyllite.

Formerly regarded as Devonian or Mississippian, but presence of
numerous clasts derived from the Valmy suggests that it is younger
than the Antler Orogeny. It underlies unconformably the Banner, of

Osagian or Meramecian age (mid-Mississippian)
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Ov VALMY FORMATION (Ordovician) INCLUDES QUARTZITE, Ovq, AND GREENSTONE,
IN PART DERIVED FROM GABBRO, Ovg--Micaceous quartz-calcarenite and
calcareous sandstone, locally containing phyllocarid shells and
small lenticular masses of thin-bedded chert with slaty partings,
and ranging in color from light to dark gray, rarely black or
grayish green; locally phosphatic or baritic. Also contains hard,
well-bedded micaceous siltstone and black quartzose phyllite.
Numerous irregular masses of greenstone (meta-andesite), now
quartz-albite-chlorite schist, and of gabbro (ovg) and diabase
(Ovdb), in which original texture and some of the primary pyroxene
and plagloclase are preserved. Micaceous phyllitic limestone,
locally phosphatic. Also includes quartzite (Ovq), gray to black,
locally tan, fine-grained with interlocking textures; rare detrital
tourmaline and zircon and, in the dark-colored quartzite, black

carbonaceous material interstitially and disseminated through the

quartz grains
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VAN DUZER LIMESTONE (Pennsylvanian)=-Dominantly thin bedded to very

thin bedded medium— to dark—-gray calcarenite and quartzose
calcarenite, locally grading to quartzite. Chertification of
calcareous beds 1s common. Minor flows of meta-andesite, now
chlorite-muscovite-albite calcite schist. Thin films of micaceous
and graphitic material form laminae within the thicker calcareous
beds. Van Duzer Limestone was defined by Decker (1962, p. 29-21,
pe 1) for rocks in Van Duzer Creek, the type locality. The type
section is designated the ridge top in secs. 6 and 7, T. 44. N.,
R. 53 E. The total thickness is about 7,000 ft. A single fossil
locality from Trail Creek, just south of the southwest corner of
the Mountain City quadrangle, furnished brachiopods and conodonts,

with ages that overlapped in the Desmoinesian
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Description of map units,
Mountain City 15’ quadrangle, Nevada-Idaho
Southeast quarter

Qc COLLUVIUM, TALUS, AND SLOPE WASH (Quaternary)--Colluvium tends to be
finer grained than other types of material in this unit.
Development of colluvium is strongly controlled by direction of
exposure, as the greater amount of vegetation on north~facing
slopes, conditioned by greater net mixture available favors
accumulation. Where material of a range of sizes is available,
talus develops at upper end of mapped bodies, and finer material is
washed out of talus and becomes colluvium. Unconsolidaﬁed air=-fall
tuffs and unwelded phases of ignimbrites crop out very poorly and
(are commonly blanketed by colluvium over much of their total extent

Qls LANDSLIDE DEPOSITS (Quaternary)=-Typically very poorly sorted,
commohly a mixture of larger fragments of resistant formations and
underlying, less resistant material, in many places tuff or
hydrothermally altered rock ;

Qal ALLUVIUM (Quaternary)--Consists of sand, silt, and gravel along
present stream courses. Surface may be 5 or 6 ft above normal
stream in summer time; thicker alluvium may be preent in some small
valleys where rate of supply exceeds the §ransporting power of the
stream |

Qgm GLACIAL MORAINE (Quaternary)=--Boulders large, to very 1afge,
angular. Material unsorted. Typical cross-valley ridge of
terminal moraine. In Mountain Ciﬁy quadrangle, preéent on eau£ 
kside of Bald Mountain on Merritt Mountain. No striated5b§q166¥$1ﬂf{

observed




Qgo GLACIAL OUTWASH (Quaternary)--Present as valley train in some valleys
below morainal deposit. Distinguished from ordinary stream gravel
by greater coarseness, boulders of a size beyond the carrying
capacity of the present stream

QTs* UNCONSOLIDATED SEDIMENTARY ROCKS (Quaternary and Tertiary)--Includes
such material as alluvium, colluvium, talus, glacial moraine,

glacial outwash

Teb TUFFS AND SEDIMENTS OF CALIFORNIA CREEK BASIN (Miocene)=--White to |
creamy tuff and gravelly tuff, iocally rich in petrified wood,
including logs up to 3 ft in diameter

Tes PHENORHYOLITE OF COLDSPRING MOUNTAIN (Miocene)--Largely a light gray,
massive phenocryst poor phenorhyolite, making up the mass of three
domes in the southeastern quarter of the Mountain City quadrangle,
Rough Mountain, Coldspring Mountain, and an unnamed mountain north
of Allegheny Creek, aligned with the other two on a north-northwest
trending axis. Two other masses, Haystack Peak and Jenneman Peak,
in the southwestern quarter, appear to be related. The domg of
Coldspring Mountain is underlain by poorly consolidated‘air-fall
tuff, Tcst, similar in composition, but locally with much
accidental material of Jarbidge Rhyolite and Seventy Six Basalt,'gs
well as cognate vitrophyre. The phenorhyolite also includes, in

- Rough Mountain, a considerablé thickness of glassy welded tuff that
underlies the volcanic dome. The recognizable minerals include
quartz, sanidine, oligoclase (An19), hornblende, and perrierite, a
rare—earth titanium mineral. Bilotite and augite are sparse and

occaslonal



Tjr JARBIDGE RHYOLITE (Miocene)=-Porphyritic rhyolite, with
cryptocrystalline or glassy groundmass, locally spherulitic.
Phenocrysts generally dominant over groundmass, quartz up to 5 mm
in diameter, sanidine phenocrysts somewhat smaller and less
numerous, oligoclase similar in size but scarcer. Clinopyroxene
recognizable in glassy phases only, and is generally pigeonitic.
Accessories include zircon, apatite, ilmenite, magnetite; very
rarely topaz (which may be secondary) or pale pink garnet. Two
K-Ar dates, one from Meadow Creek,‘in the Rowland quadrangle, of
16,8+0.5 m.y. (Coats, 1964, p. Mll), the other from a basal
vitrophyre in the Wildhorse quadrangle, of 15.4 m.y., (Evernden and
others, 1964, p. 194). Total thickness may be 600 m, but
thicknesses are generally meaningless, because most unit
accumulated as volcanic domes,at least in the Wildhorse and
Mountain City quadrangles

Tdp DANGER POINT TUFF (Miocene)=--Ranging from andesitic to rhyolitic in
composition, largely montmorillonitized, with substantial admixture
of boulders picked up by surface flow. In the eastern part of the
15 quadrangle, in the eastern facies (Tdpe), most boulders are
Prospect Mountain quartzite. In the southwestern part of the 15’
quadrangle, sedimentary admixture is finer, én& most is granitic
material proably of local derivation, and has in part been mapped
separately as western facles, Tdpw. Locally interbedded with

Seventy Six Basalt tuff,




Tsb SEVENTY SIX BASALT (Miocene)--Flows of porphyritic olivine basalt,
with conspicuous clear phenocrysts of labradorite, up to 2 cm in
size, in a subophitic;groundmass with plates of purplish augite
including grains of olivine, labradorite, magnetite, ilmenite, and
apatite. Local patches of mesostasis made up of biotite and
sanidine. In places rests upon or underlies a dull-greenish-gray
tuff, Tsbt, now nontronitic, with plagioclase crystals like those
in the flows Crystal§ of plagioclase from the tuff on Roughtop
Mountain gave an age of 22.9+3 m.y. (J. C. von Essen, Menlo Park
Potassium-Argon age report 51, Oct. 15, 1969). Tuffaceous
sandstone made up this bgsaltic material furnished horse remains of
Barstovian age (C. A. Repenning, oral commun., 1965). Possibly
some of the tuff was reworked in Barstovian time; the earlier age
given by the K-Ar determination is used here for the age of the
volcanic rocks, but this age needs confirmation by additional
determinations. Tuff combined with basalt and éhown as Tsb on

sections.




Tte TELEPHONE CREEK RHYOLITE (Miocene)--Exposed in southeastern quarter
of Mountain City 15’ quadrangle, near the head of Telephone
Creek, Interbedded with Seventy Six Basalt and Seventy Six Basalt
Tuff, underlies Jarbidge Rhyolite. Thickness not determinable, but
at least 100 m, Phenocrysts of quartz, sanidine, oligoclase and
brown biotite. Biotite plates very small, about 0.l mm in
diameter. Rock distinguished by secondary topazification, made
more conspicuous by bleaching of certain afeas of the normally
light=gray groundmass, and developﬁent of spongy topaz and light-
green biotite in the groundmass. Topaz crystals up to 2 mm long,
developed in such cavities, are sherry colored when freshly
exposed, but quickly bleached by light. Some secondary fluorite
also present

Tac TUFF AND SEDIMENTARY ROCKS OF ALLEGHENY CREEK (Miocene)=--Light creamy
to pale—green tuff, locally biotitic, with small lenses of fine
gravel and tuffaceous gravel, containing a fauna (the Rizzi Ranch
local fauna) of early Miocene age (C. A, Repenning, writen commun.,
1966). As the Allegheny Creek beds are overlain by Seventy Six
Basalt, the early Miocene date on the faunas is consistent with the

potassium-argon date for the Seventy Six basalt




Tba BIEROTH ANDESITE OF BUSHNELL (1967) (Miocene)=-At the type locality
(Bieroth Spring, near the western edge of the Rowland quadrangle)
is a biotite-hypersthene phenodacite welded tﬁff, with plentiful
penocrysts of plagioclase, sanidine, brown biqtite, nontronite
after (?)hypersthene. Shard structure clear, but pectinate
recrystallization common. Glassier phases may have olive~gren
hornblende and may lack sanidine and quartz. Rests on volcanic
rocks and sediments of Big Springs, overlain by Seventy Six Basalt
and Danger Point Tuff, and by younger volcanic rocks. May include
as mapped some older volcanic rocks \

Tbs VOLCANIC AND SEDIMENTARY ROCKS OF BIG SPRINGS CREEK (0Oligocene)=-
Partially exposed on Pixley Creek, at the uranium mine, where
tuffaceous sediments and lignite overlie granodiorite. The
sediments have furnished an abundant pollen flora, determined by
Estella Leopold (written commun,, Mar. 25, 1971) as probably
Oligocene. Farther west, on Big Springs Creek, a face exposed in
‘an open pit for uranium. Here clayey pumiceous tuff rests on
granodiorite, dipping steeply southeast., This 1is overlain by a
lenticular tuffaceous agglomerate with hetefogenous volcanic
boulders. This in turn overlain by ayvitrophyre,,fragmental at the
base, welded toward the top. The top of the gliff is a dosemic
hornblende-biotite phénodacite vitrophyre, containing andesine, )
biotite, and hornblende in a typical vitroclastic welded texture. "
The vitrophyre next below is a typical hypersthene-augite

phenodacite welded tuff
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PPrh RESERVATION HILL FORMATION (PENNSYLVANIAN(?) AND PERMIAN(?) )=-Mostly
fine grained dolomitic sandstone or siltstone, pale gray,
weathering white or pale reddish brown, in beds 2 cm to 5 cm thick,
interbedded regularly with thinner beds of graphitic phyllite. The
dolomitic sandstone is metamorphosed to rocks composed of various
combinations of quartz, calcite, tremolite, diopside, and
wollastonite, the last locally coarsely prismatic. Also
metagraywacke, micaceous and tremolitic quartzite, rare metachert,
and quaré;se meta-andesite, now metamorphosed to actinolite-
| epidote~plagioclase schist, and hornblende plagioclase schist. A

few lenses of gray, siliceous dolomitic limeétone, locally with

coarse calcitic "eyes" suggesting former presence of crinoids
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PPs STRATHEARN FORMATION (Pennsylvanian and Permian)--In the Rowland and
Mt. Velma quadrangles, Bushnell (1967) and Coash (1967) described a
unit, including conglomerate, sandstone, and clastic limestone, of
Pennsylvanian and Permian age, as the Sunflower Formation. This is
here regarded as the equivalent of the Strathearn Formation. It
crops out In the Mountain City quadrangle only in the sou£heastern
corner. The conglomerate member of the Sunflower consists of
quartzite- and chert-pebble conglomerate, quartzite, and
sandstone. The rocks characteristically weather brownish gray and
grayish red. The middle limeétone member has a thickness of 530 ft
in the Mt. Velma quadrangle (Coash, 1967). It is medium to dark
gray, weathering dusky yellow. It grades into the underlying
conglomerate member. The upper sandstone member 1s conformable on
the limestone member. In the Mt. Velma quadrangle (Coash, 1967) it
comprises about 1,400 ft of fine-grained sandstone, micaceous

siltstone, and thin beds of silty limestone




Pvd VAN DUZER LIMESTONE (Pennsylvanian)--bominantly thin bedded to very
thin bedded medium— to dark-gray calcarenite and quartzose
calcarenite, locally grading to quartzite. Chertification of
calcareous beds is common. Minor flows of meta-andesite, now
chlorite-muscovite—albite calcite schist. Thin films of micaceous
and graphitic material form laminae within the thicker calcareous
beds. Van Duzer Limestone was defined by Decker (1962, p. 29-21,
p. 1) for rocks in Van Duzer Creek, the type locality. The type
section is designated the ridge top in secs. 6 and 7, T; 44, N.,
R. 53 E. The total thickness is about 7,000 ft. A single fossil
locality from Trail Creek, just south of the southwest corner of
the Mountain City quadrangle, furnished brachiopods and conodonts,
with ages that overlapped in the Desmoinesian

ﬁdc DIAMOND PEAK AND CHAINMAN FORMATIONS, UNDIVIDED (Mississippian)=-=In
the northeast and southeast quarters of the 15’ quadrangle, the
Diamond Peak and Chainman appear to intergrade; in the extreme
southeastern corner of the quadrangle only a medium-grained dark
massive sandstone is present, which is poorly fossiliferous but has
been correlated with the Diamond Peak. West and soﬁth of Enright
Hill, in the noftheast quarter, the sandstone facies is more

fossiliferous, and the age assigmment is on a firmer basis



Mc CHAINMAN FORMATION (Mississippian)~-Includes the Mountain City
Formation (Coats, 1971). Largely quartz-muscovite biotite schist,
locally with orthoclase, garnet, or graphite, rarely with
andalusite, where thermally metamorphosed. In the western part of
the quadrangle, includes thin limy beds, up to 2 ft thick, now
rocks composed of various combinations of quartz, calcite,
diopside, tremolite, and clinozoisite, orthoclase, and muscovite.
In the eastern part of the quadrangle, contains a higher proportion
of limy rocks. One bed, generally thin; of metarhyolite tuff, now
quartz-plagioclase-orthoclase hornfels. In area northwest of
Merritt Mountain, thicker masses of tuff, Mct, are present. 1In the
southeastern quarter of the 15° quadrangle, includes much medium-
grained, impure, poorly bedded sandstone that has furnished a
brachiopod fauna

Mn NELSON FORMATION (Mississippian)=-At the base, locally an extrusive
breccia, possibly a peperite, with limy matrix, locally
fossiliferous. Flows and tuff breccias of andesitic and basaltic
composition. Also minor sills of diabase and one lens of rhyolitic
tuff. Now largely a green schist of tremolite-actinolite,
chlorite, epidote, calcite, ilmenite, and relict andesine, in pgrt
altered to albite. In the northern part of the Mountain City 15°

quadrangle, amphibolite schist
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Mb ﬁANNER FORMATION (Mississippian)=-Soft massive bluish-gray limestone,
containing solitary and colonial corals, brachiopods, and
bryozoans. Grades downward through medium- to fine-grained
brownish quartz arenite and gray tan-weathering siliceous siltstone
through arenaceous limestone into conglomerate with rounded white
quartzite boulders as much as 15 cm in diameter. Maximum thickness

200 ms Overlies Valmy and Grossman Formations, underlies Chainman

Formation

Mg GROSSMAN FORMATION (Mississippian(?))--Coarse conglomerate with
clasts of gray quartzite, black chert, phyllite, and
magnetitiferous siltstone. Sandstone, siltstone, and phyllite.
Formerly regarded as Devonlan or Mississippian, but presence of
numerous clasts derived from the Valmy suggests that it is younger
than the Antler Orogeny. It underlies unconformably the Banner, of

Osagian or Meramecian age (mid-Mississippian)
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Oov VALMY FORMATION (Ordoviéian) INCLUDES‘QUARTZITE, Ovq, AND GREENSTONE,
IN PART DERIVED FROM GABBRO, Ovg--Micaceous quartz-calcarenite and
calcareous sandstone, locally containing phyllocarid shells and
small lenticular masses of thin-bedded chert with slaty partings,
and ranging in color from light to dark gray, rarely black or
grayish green; locally phosphatic or baritic. Also contains hard
well-bedded micaceous siltstone and black quartzose phyllite.
Numerous irregular masses of greenstone (meta-andesite), now
quartz-albite-chlorite schist, and of gabbro and diabase (Ovg), in
which original texture and some of the primary pyroxene and
plagioclase are preserved. Micaceous phyllitic limestone, locally
phosphatic. Also includes quartzite (Ovq), gray to black, locally
tan, fine-grained with interlocking textures; rare detrital
tourmaline and zircon and, in the dark-colored quartzite, black
carbonaceous material interstitially and disseminated through the
quartz grains

Og GOODWIN LIMESTONE OF THE POGONIP GROUP (Ordovician)--Masgsive white to
light—gray or light-pinkish-gray calcarenite, sparse fragments of
clastic quartz suggest a calcarenitic origin. Now shearad and

recrystallized, 1ocally.silicif1ed to a jasperoid ' ki
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06tm TENNESSEE MOUNTAIN FORMATION OF BUSHNELL (1967)--Highly deformed,
interbedded thinly bedded limestone and argillaceous rocks.
Limestone typically thin beds of medium~gray aphanitic limestone
and silty limestone separated by very thin phyllite laminae.
Phyllite beds from 10 to 50 ft thick locally interbedded with the
limestones. Phyllite ranges in color from yellowish gray to
greenish to gray green. Cleavage has obliterated the bedding in
the phyllite. Two collections of fossils from the formation in the
Mountain City quadrangle were examined by A« R. Palmer, who
determined the age of one collection as probably Cambrian or Lower
Ordovician

06sl* SHALY AND LIMY ROCKS (Ordovician and Cambiian)~-May include such
units as the Goodwin Limestone, varioné Middle and Upper Cambrian
units above the Prospect Mountain Quaftzite. May be in part
equivalent to the Tennessee Mountain Formation of Bushnell (1967)

6ls* LIMY AND SHALY ROCKS (Cambrian)--May include units such as Windfall
Formation and Dunderberg Shale

q;d* LIMY, DOLOMITIC, AND SHALY ROCKS (Cambrian)=-May include units such

| as Hamburg Dolomite, Secret Canyon Shale, Geddes Limestone,

Eldorado Dqlomite, and Ploche Shale |

6pm* PROSPECT MOUNTAIN QUARTZITE (Lower Cambrian)

*Appears: only on geologic cross sections.
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('Numbers in blue ink after the formation name on the dividers indicateﬁ
the quarter of the Mountain City 15' quadrangle in which the formation appears,

and in the qj%%%%%/ Xﬁ/ Dkscrlpt on of Ma Units for which the description in
e 1o 7ww /Z@/ (4

the Description of Map Units should be repeated, as follows:

A
1 = NE quarter
2 = MW quarter
3 = 8W quarter
4 = SE quarter

From one to all four of these numbers may appear, indicating the

repetition of the map units in the several quarters of the guadrangle. /)
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- garbage dump of Rio Tinto village . (Since the map was made, the tailings
have been reworked and moved downstreamto a location adjacent To tnat shown on the
i) ; , : : :
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olluvit e m«s'lope*wash .
. ,mwmwwmmwmmm.
___8as thg greater amount of vdgetation on n rth;faeing sbopes, conditiocnedby greater

net moisture availsblefavors acoumulation . Where material of a range of sizes

is available, talus develops at upper end of mappe d bodies;“and finer material -

is washed out of taelus and become s colluvium.

Uneonsolidated air-fall tuffs and unwelded phases of ighimﬁxitées~?7 

crop out Ver‘podrly and are‘cﬂmmohly‘%1an§t;by_leiuviuﬁigfar*muqh of their -

7

total extnht.







Landslide deposits ' ‘ |
. ‘ (Qls)

Typically very poorly sorted, commonly a mixture of Zylarger fragments

of resistant formations and un.ierlying, less resistant material, in pany

places tuffor<%ﬁ§drothermallyAalterxd rock.

/







Alluvium o . o
Consists of sand; sm;'ﬁ‘grmmi-ﬁmrg—pms"m‘bremm.
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Terrace gravel and dissected alluvial fans

(6%)

er&%&cvuﬁm&ate&mﬂemﬁm&mﬂig%mﬁhm%ms%ﬂm

S ———above the river, MMWMWWWM e

to well=-rounded.  Thickness as much as 10 feet.
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Glacial Moraine

7 |
: BMJWWM&WL
termimal moraine. In Mointain

- , east ; — S
i . C ty quadrangle, present on xﬁﬁé( side of Bald Mountain and ncrth_ﬁﬁnd east

sides of‘Merri;tt: Mountain. Wo “st‘riated boulders observeds
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Glacial outwash

Present as valley train in some valleys below morainal deposit. Distinguished

from ordihary stream gravel by greater coarseness, boulders of g size beyond

the carrying capacity of the present stream.
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, - | | Landslides, rockslides and e/arthflows.
C‘haraote‘rizwed"by uns orted c-hara‘c’:t'evr'.\ coarseness of maximum size,
' and.; in y{/{// youﬁgef bvbdies,‘ by chai‘acteﬂistickhmn/mooky top,ography.Y







‘Bi@ ISLAND FORMATION (MIOCENE)

Tholeiitic olivine basalt, with overlying and-underling gravel. Minor .
amounts . of rhirrﬂﬁe +uf“f"“.a..pe.uprsa‘em;__d.:'n.:::aid;lgaJ‘.ume).a.:i:’awha.shi,lihi.n_ma.ny..plmzAh___,____~
Incl udas_hamliin,gindenﬁufﬂ,mL.lm_mim_alsgﬁmlLﬂmm_ﬁemﬁ

mapped locally, Th,
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~ Cougarf Point Welded Tuff * :
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COUGAR POINT WELDED TUFF

- ___(Tep)

kkxkxx Upper part of fofmation is phenorhyolitic to phenodacitic ignimbrite,

purplish gray to dark Brown, or black where glassy, and ranging from

compact vitrophyres to frisble welded tuff. Locally included as & vit ophyric

unit (Tcpv), not everywhere separatély mapped. Both vitrophyres and

T T devitrifisd walded tuffs oharacterized by apatite; zircTm amdmEgmetite

wawwmm~w—«wbutqagbﬁﬂéﬁui#@ghw-ieP#Q&ugi#&4“%#@%“ﬁﬁ%gmp&niﬁiAMPﬁﬂmmi04‘f“r
by 9epnopigeonite,_nenymnaxely_by_hypensthene_and_hnnnhlﬁndQL__In_lﬂss
. compact welded tuff. fayalite is always iddingsitized. pyroxene commonly |

argillizeed. The groundmass ranges fyzﬁ/vfrqm wholly glassy to oryptocrystallines

A potassium -argon age determination“ (DKA“IOSB)‘on a sample of sanidine

rom near the base of the welded tuff section on the cliffs of Yellow

rock, east of t he Owyhee Rivér, in the Owyhee 15' quadrangle, by

John Obradovioh (oral ccmmunloation, 1965) gave a-date of 12. 2 + Qo8 muy.

May include grave 1 at thebase of the Sactlon (Tcpg) not everywhere

separately mapped. Mey 1nclude A%%ﬁﬁ/ s generally above vhe gravel,

and beneath the ignimbrite, rhyolitic air*fa;ll tuffd end lapilli tuff

cream to buff in color, and dark oarbonaceous tuffs, 1ooa11y with fossil leaves..}
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Phenorhyolite of Coldspring Mountain & 4%

I

— (2os)
Largeiy;a—iight«graya»ﬁmei#ewphsne=ery&t—peer~phenerhyolite,

- “,WW_M“Mmmakingwu;Limawmasswcf_th;aeadomas«in*the;coutheasta;naqua;tep_gfﬁthe,
i‘ Mountein City quadrangle, Rough Mo untein, Coldspripg Mountein, and an

un-named mountain north of Allegheny Creek, aligngd_ﬂmxh_ihﬁ other two on

. b
a north-north-west trending axig. Two other masses, Haygtack Peak w1dJenneman

Peak, /n the snthhwestern quarter, appesr to r'be related. The ﬂkme of ColdErlng,/“

Mountain is underlaln by poorly consolidated airfall tuff, similar in

cqnposition, but locally with much acoldental material of Jarbidge Rhyolite

and Seventy Six Basalt, as well as xxtxmphxxnxﬂxn cognate vitrophyre, /Tcst.

The Bhenorhyolite also 1nclude@ 1n‘;ough mountaln, a oonsrderable thickness

T

gf glassy welded tuff, that underiles the volcanioc dome.. The~recognizable;v

minerals. lnclude quartz, sanldine, mollgoclase(AnZ&g), hornblendek and

perrlerlte, & rare-earth tltanlum mineral. Blotmte and augite are sParse and

occasional.
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Vi ond sed v Y /‘mfé/
Awdesite o;f‘ MqCall Creek ‘

o (Tme)
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Volcanic and sedim entary rooks of MoCall Creek

Hornblende-ﬁiotite hypérsthene dacite, vitrophyric near base, with large
proportion of phenocrysts. Overlain by flows of hornble nde andesite and
pyroxene andesite. Beneath the dacite, a poorly sorted coarsely
tuffaceous boulder gravel, apparently a mudflow, ﬁﬂ%'Tmf. This may

be co related with the Dangef Point Tuff.




Mud flow of MoCall Creek /.3
(Tme)
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Mudflow of McCall Creek

(Tut)

S

Poorly sorted tuffaceous boulder gravel. Smaller boulders

well-rounded, larger ones (to/Z&/fFfL B m. max.) quite angular. “Most Boulders

“consist of Vedmy quartztte
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Welded—lepilli—tuff -of Well Creek

Medium:"tn_dank:gra¥~weldad—iufﬁ—and—W3ld3d~l3Pilli—$u££31*¥h5n9”h¥°d@°iti°“““‘”
.%o phenorhyolitic. Phenopryst combinations,different in distinct ocourrences, . .

include plagioclase, sanidine afld ferroaugite, locally with ferropigeonite, H

plagioclase and ferroaugite; plagioclase and sanidine, locally with quartz; a

and plagioclase, samdine, ferroaugite and quartz. Many‘ho% of sma 1l

SEcori ar's

extent, w1‘ch internal s ructures distorted by flowage, and rich 1n coarse, glassy
A

lapilli. KaAr age determlnataons on plagloclase -'sanidine composite grains from

five different localities, four by John Obradovich (oral commun ., 1966) end

one by Richard Marv1n koral communica’clon, 1967) gave e.ges ranging from ;Ll 15

‘ to 16 m. Yoo all 40.8 m.y. 1(3.’,1’/ locally underlain by white to oream air- fall
turff Trt.
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e e méhenorhyolite tuff

L e

Poorly‘strafifiéd, fine grained;funsdnsélidated; white to pade gray tuff.
Underlies the welded lapilli tuff of Wall Creek in many places. : ;
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_Jarbidge Rhyolite
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Jarbidge Rhyolkte

Tir

forphyritic rhyolite, with eryptogrystalline or glassy groundmass,
locally spherulitic. Phenocrysts generally dominant over groundmass,
quartz up to &5 mm in diameter, sanidine phenocrysts somewhat smaller
and less numer-us, oligoclase similar in size but scarcer. Clinopyroxene
recognizable in glassy phases only, and is generally pigeonitic.
Accessories include zircon, apatite, ilmenite, magnetite; very rarely
topaz (which may be secondary) or pale pink garnet. Two K-Ar dates,
one from Meadow Creek, in the R wland Quadrangle, in the Rowland Quadrangle,
0 £ 16.8 % 0¢5 m.y (Coats, 19464, p. M11), the other from a basall
vitrophyre in the Wildhorse Quadrangle, of 15.4 meye (y&ﬁéﬁé/ Evernden ahd
others, 1964, pe 194). Total thickness may be 2000 feet, but,thichnesées
are generally meaningless, because ost of unit accumulated as

voleanic domes, in the Wildhorse and Mountain City quadr ngles, at least.
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( ‘ Danger Polnt 'Z!.‘ﬁfvf ‘ . :

(Inoludes :o@atern, facies, Tdpe, Emﬁ_wéstjo‘rh fawiex, Tdpw )




ﬂanger\Point Tuff

Td
{2ep) V2 ram/%f/f/’//’
Oﬂ—cemposaxisn ﬁx ﬁ&nging from ‘andesitic to rhyolltic, largely

flow. In the eastern part of thg@xadrangle, the eastern facies (poe),

montmorlllonltized, with substantlal admixture of boulders picked up by ﬁurfaoe
gy e e

most boulders are Prospect Mountain quartzite. In the southwestern part of

15 | itk

the quadrengle , sedimentary admixture is finer, a#d most is of
S Akt ,

ngagitig‘mgterial prnbgg}y of local derivation, and has {gwpart‘béen;mgpped

_separately as western facies , Z%%yfdpw.




Seventy Six Basalt ’, é:é‘“f‘

(T8b)

o (Inoludes tuff and lapillituff (Tabft) assooiated with

, Tsb. May inolude in same places sediments reworked fram
B such~tuf£ ' SN




Sevenhy Six Basalt

(st% e

Flows pf p orphyiuitic alkall olivine basalt ’ wi‘ch conppxbouous clear

phenocrysts o'f labradorite, up to 2 cme in size, in 8 subOphltlc groundmass ,

w1th plate S of purphsh augite 1n01ud1ng grains of ollv:.ne, labradorite, mag= |

netlte, 11men1te, and apatl‘ce.‘ Local pa‘cches of mesostasa.s made up of bloti'be

and mckbmxxix sentdire. In places rovts upon a dull greenigh gray tuff ;51(

%)/f{{g/p’;{y(ﬁ//,{;{r{ﬂf,(%/ R st'b, now notrom.‘cic, with plaglgulase crystals lkke

A - o Reughtop MEw T
| those in the flOWb. Crystals of plagioclase from the tuff gave all age of -

22 92 4+ 3 m.y. (J. C. von Essen Menlo Park Potasuum ~Argon age report 51,‘

Oct. 15, 1969). Tuffaceous sandstone made up of thns basaltic ma.terlal

, ‘ furnlshed horse remains of Barstovian age(c. A Repenhing, oral ocmmunioatlon ’ 1965)

Possﬂﬂy some of the tuff was reworked in Barstovia,n tima, thg/earligr_;age

glven by the K-Ar determination is used here i‘or the age of’che v/ofcamc rooks,

but this age needs conflrmation by addltional d@terminamonm. "/ L
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Telephone Creek rhyolite

(Tse)
Exposéd‘ih'southeastern quarter of Mountain City 15" quaafaagie:‘né;f"”““‘ ’
: the head OfMTelephone Creek'.” RGS"CVSHOII Seventy Six Bas'a'l‘c;’ underlies R
- Jafsi'aga“nﬁyama:“” Thickiess not detrminable; bu at Teast several humdred
- feet. Phenoorysts of quartz, sanidine, oligoclase and BiZ¥{¥g brown bictite.
""*" T Bistitd pdates very small, about 0:1 mm. i‘n‘diameter'., Rook distinguished

by secondary topazification, ZA{{ made mbre conspiucis by blesching ~

" of centahn areas of the hormally light gray proundmass, and deve Topment

of spongy topaz énd Tight green Wiotite in the groundméss. Topaz orystals

| Up %o 2 im Tong, devddoped in such cavities, are sherry colored when

,' - freshly exposed, but ’quihk‘lly bleached by light.. "Some secondary fluorite

also present.




. Tuff and sedi mentary rocks of All,'og?LQny Cree 2, s
‘ (Tao) ,




Tuff and sedimentary rocks of Allegheny Creek.

Light cremmy to pale green tuff, locally biotite, with small lenses
of fine gravel and tuffaceous gravel, containing e fauna(the Rizzi Ranch
lacal fauha) of early'Mioéene age (C. A. Repenning,'wrr%ten commupication,

. Leds ‘
1966). As the Allegheny Creek pe;ké are overlaih by Seventy Six Basalt,

the Early Miocene date on the faunas is congistent with the potassium -argon

date for the Seventy Six Basalt.







Bieroth Andesite of Bushnell(1967)

AR the type locality(Bieroth Srpring, near the wesfern edge of the

Rowland Quadrangle) is a biotite-hypersthene phenodacite welded tuff,

with plantiful phenocrysts of plagioclase, sanidine, brown biotite, ~72-"

‘ N i : :
riontronite after (7) q%arsthene. Shard s{ructure plear, but pectinate

recrystalllzation common. Glassier phases may have olive-green hornblende

Tt ey teck - sentdinedand quartzeRests o Voloanic Tooks and Sediments oT

Big SprtngsT"rwsriain*by*Saventy“Stx~Basth"wmr*1%nman*fwﬂ1ﬂrﬂbff?“and by

as mappedd =

you35er~vo&caﬂic~rock31*wMay“inc&uﬁgrsome*tﬁxknF—w%ﬂmam&ﬁ—rﬁcks




B e e
Vdloanio and sedimentary. rooks of




i o - k Volca.nic a.nd Sedim.en'tary I‘:);fcs Of CoTTTm
e s e BLE. Springs Creeks ‘ S
(Tos)
h/%(’//‘g

partially _exposed on Pimdey Crek, at the uranium mine. tuffaceods .sediment. s...

and lignite overlie granodiorite. The sediments have furnished

mwﬂmwu;”»wwngn abundent pollen flora, determined by Esfalla LeOD0ld(writt@gmggmmgniggtignwwum,

o _A'”\Mar. 25, 197%) as probably Oligocene. Farther west, on Big. Springs . Creek

oo .8 face exposed in an open pit for Uranium.  Here clayey pumiceous tuff
rests on granodioftte, dipping steeply southeast. This is overlain. by.sa lenti=

. cular tuffa eous agglomerate with heterogenous. volcanic boulders. . this in

Yurn overlain by a vitrophyre, fragmental at the base, welded toward the

_top. The top of the cliff is a dosemic honnblende'biQﬁitgkyijggphyng,

of*ﬁaystaek—sfeek1 The hornblendd-blot~§§__1jxgphyr§w~~*

o is a Phenodaclte, containing andesine, bloite and hornblendaw;n‘a_iypigalﬁm_m_

mwmflumwmw_ﬁfi§£931aSF%ﬁmﬁeldééMEHexture-. The vitrophyre next below is s typical = .




Biotitio phenorkyodacite ignimbi
(Trb) |




- ,‘ Lo Biotkt:.c phenorhyodaci’ce ignimbrite
| | C7rb)

"An igmmbrite, lf}f;f}fxfp’r’fﬁf/g{/ﬁ/ with a small proportion of phenoorysts of

ed*’broﬁrn bio*tite, par‘tially resorbed, and of {l[{é}(ﬂ;fiﬁ,{;&/ oibn.goclase, plus

zizz accessory zircon, magneti‘be and apatite.. Generally pale

red-brown in color, groundmass has typical collapsed -shard structure,

w:.th pectina‘he [;{orystallization. Less than ,Z'}Zfﬂf/ 30 meter 8 in thickness

everywhere .




Phenorhyodacite of Huber Hill A5 R

5 o - (mmn) R
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Biotite phenorhyodacite of Huber Hill

" " Ocours as the voloanic domé of Huber Hill, if the sbuthWeEf guadfant

"6fwfh§“ﬁﬁﬁnfain‘CitY'QﬁaafdﬁgTéfdelé”Efayish red to pdlénﬁiﬁkiﬁﬁ”gfay’

'WM”"“Eiﬁﬁiﬁé”pﬁenorhy06a01te;WWi%ﬁ”§pars§”§ﬁ§h66f?§f§7"mdgflywﬁﬁaﬁ?wi'mm'1n glze, -

of black biotite, ¥eddish brown end partiy résorbed In §66ELoH; &Ad of

6ligoclases Gfoundmass'genefally eryptoorystalline, 4A$”mapped'may"f

“inelyde some(ignimbrmte'éf'éimilar Tithology.







Tuff of Harris Gulch
Biotitc phemorhyolite tuff, with quartsz, plagioclase, biotite and

sanidine. Apparently aooumuiated in a éomplex graben exténding’from

Harris Guleh, east of Mountain City, to near the old Bieroth Ranbh, on

~ California Creek. Biotite locally bleached and altered to vermicular

~kaolinite; secondary.barite present locally. This alteration is

believed related to the gold-silver minerallzatlon at Mountain City.

Sanidine from the tuff was dated by J. C. von Essen (writtenchmmunlcation

Oct. 15, 1969) at 3041 #1 m.,y./ T his is‘believed,to reflect the

_date of eruption, but alterati n and- mineralization ﬂates mgx not differ cse ape.

by much.







Butle,r'Re.')‘ch phenorhyolite vitrophyre
« (Tbr)

‘!" Massive KIA{A¥/ pale gray vitrphyre, locally perlitic, poor in
rhyolite, gsenidine, quartz and o~1i~go’ol-ase; Forms a dome near Butler
Ranch(Bieroth Ranch on map) end may also form some ignimbrites, that

A 64 S ,
may be interbedded withAHarris Gulch.,.

1
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: Mustang Butte Gravel. : ; _ ‘

aw) 47 ST




Bravel of Mustang Butte

i (Tmb)

. Chiefly 00&1'8”6, poorly v..us'Ort?@&..bgu:v.lg@r,,, gravel, with angular fragments _ .
of granodiorite, Reservatikn Hill,Formation,‘and Nelsgn.and,Banner

_ Formations. Includedsone thin ¥#df ignimbrite that is a hornblende-biotite

_ phenodacite welded tuff, With.ﬂphen,bcrysts,, of biotite, hornblende, . . .

_.Quartz, pligoclase, accessory émr;mnts of zircon, apatite, and. m.xzri.e.rme.

Mﬂ@ﬁéﬁﬁﬁﬁiﬁibtitgvfygm”thisube@uwas;ﬂk%%ﬂ?Z%Y;wasmassignedﬁan<age”of__AW~58.olw

- million years by E. H. MgKee(McKQQ_ﬁgnd others, 1976 date 1no. 20)e

 ¥kmwikk ,Loca,lly', _the gravel may include some masses of tuff and gravﬂlmthat

..2re Miocmne in age, post-dating the Jarbidge Rhyolite. These have not been . __|

separatdd in mapping.

— s et




rodacite and phenoandesite tuff of mxoowmxx
Salmon Springs vy o, L

(Ted)




I

'

—— e Phenodacite snd phoncandesite-Lgnimbrite

of Salmon Springs

CrySfal-vitric ignimbrife, generaily reorysta1lized, andﬁrelatively

fine in rain size, one phase consistsing of quartz, plagioclase and biotite, local

Tocally with sanidine, the\plagioclasg generally oligoclase; another

ﬂﬁk%?’cooling tnit includes plagioclase, biotite, green hénblendej augite, and:

nyperstheties ~ Rests on_ignmmbrité of Reed Tresk, Toce 1Ty overlain'by

- gravelof-Mustang Butte:-




' - phe TP R ¥o- ignimbrite of Reed Creek  / &




Phenorhyodacite Ignimbr%te of Rex® Reed Creek
Tro)

Phenocrysts abundant, principally q uartz, plagoclase; and biofite,

Iocally with hornblende. Magnetite, apatite, and zircon common accessories.

One sanidine and one biotite from separaye localities gave and age of

8946 & 2.0 m.y., (Eocene or Oligocene ). by K-Ar Anelysis(John Obradovich,

written communciation, 1965, Lab Nos. DKA =1073 and =1070), Loocally

opalized, bleached and iron stained.
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. [-c. Phenf/(qdesite of Russel Guleh -

Black, Vitrophyric andesitic welded tuf f‘, w1th sndesite, a gite, and hypersthe

(Tar)

nypEY‘?s“tTIé‘fle, plentiTula patits and magnetlte, rare zircon, biotite, and green
»~——~——w——%hwnb%wr&wﬂmw@—&€vitrtﬁffed7ﬁmﬂwm*nopnyres. 5t base, ioca'ly,
smal mehn%&—ef—rhye}i—t—ie—airfall tuff.




e Pﬁuﬁcﬁf&oliﬁ.to ignimbrite ‘of Rebbit Draw




»Jbiotite,‘éénidine,‘a d oligoclase.

_Rests on Okdo@icigh‘VOlqéniqlbrfmgﬁéihﬁﬁ;w*;;—

.plutmniovrodkss‘un¢erliesfandasite‘ofRuSSelﬂGuldhsa
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Gravel of Peck Ranch

(Tpr)

Cobble gravel, overwhelmingly made .up of tan-weathering jasperoid

apparently derived from the Van Duzer Liﬁestone,of Decker, -where

the limewtone has been silicified nea the K/ 6L MG ALK/ 1ime Creek

Thrust. Overlain bytuff and sedimentary rocks of Allegheny !Creek.







(Trg)

magnetite, and alkeli f Ie.

e
T PR T cma T v T g -







® | Andesite near the Ranger Station

(Trs ) .

Dark gray, porphyritic, dopatic 5%4&4/ hornblende phenocandesite,

plagioclase (An70-75)‘ and hornblende, olive gr-en to brown in thin s otion,

with 0.03 mm resorption boder, apatite,‘and maghetite. Groundmass cryptcdrys-

talline, plagioclase, clinopyroxene (?) ana sgnidine(?)\, about 0.001 mm.

Lies just beneath the andesite of Rocky Gulch, and presumably conformable with ite




‘Voéloanio and~3edimentary‘rocks of’Jones‘Créék‘

‘(TjoféJZﬁé7

Inoludes Da oite of Jones Creek (T3d) /




e o )
Volcanic and sedimentary rocks of Jones Creek

of pyroxene

andesite and hornblende andesite, in descending order offrequency of

ococUrTence. These rocks are dark gray to medium gray, oommOnly porphyrtic.

Gray airfall tuffs are lo ally present. Total thicknes may be several thouéand £

feet. At base, a phenodacitic ignimb-ite, Tjd, ecompact to moderately

compact, with conspicuous phenocrysts of plagioclase, augite, hypersthense,

hornblende and biotite, grading by incease of quartz and sanidine iyto

a phenorhyodacite.




'Phenodacitic ignimbkite of Haystakk Creek (3,




' | ST ~ Phenodacitic-ignimbrite o,f:Hays't'ack‘ Cnéekz.

(The) '

Black, biotite-hornb1ended-pyroxene phenodacitic vitrophyric

welded tuff. Phenocryst rioh, w1th Weall-marked shard struoture.

»
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Ignimbrites of Yankee Bill Summit .

Welded phenoendedite and phenodacite tuff, ranging from might

brown to black,i// dosemic to Semihyaliné;'glassy'consti%uéﬁ%éwmﬁ"w‘MW
B 'mhéwrﬁéﬁfiy erystalli-ed with ﬁébiiﬁéteWéfruéturégfmmPhenocrysts

"plagioclase hypersthmme commonly, augite, snd hornblende FAFEITY

“'sparse, bi-tite and hornblende rare. Megnetite and apathte

nea ly ubiquitous. May include flows equivalent to the phencandesite

of Russell Gulch.




! & ! A K . .




Mﬂqaceous ﬁﬂf&?&gnimbrite

;- (Tmt)

Includés under Iying gravel in plé"éays"”‘ﬁ‘iﬁgﬂ)”w‘ T

Foun ‘only on west glope of "Alder Mountain, near base of Tertiery sectiod.
y ‘ :

<

Medium gray vitr bphy’"z'ﬁ"i"c “crystal-vitric welded tuff,” with marked
-~ Tissility. Vi Q’}fﬁf/ﬁ‘ﬂ’/{[ﬁﬁ/}fi/ Phenceryst ~rich; with andesine(An 57-46)°

“biotite, hornbleiride, hypersthene, a gite, Minor magnsetite, ’quaf‘tz, ﬂf

~underlain by gravel; Tmgs Dats of 435 m.y. dstermimed om biotite from

TUfT by John UbFa i6vidch (DKE 1074 )+ ‘ v -




' -  Andesite of Summit Cresk & 8 \
(o) L |

Inoludes t’ﬁxm:cphnx the . |
underlying airfall tuff, (Tst) q, 2 ‘

7




Andesiterbf Summit Creek

’ (Tsa)

Locally inecludes alao underlylng phenorhyolite alrfall tuff, Tst




 biotite ' VT
Inoludes also’ theévitrophyre of Alder Mountain
/  (Tab), and,l' ono ek brmciu (T1v)




. Phenoandesite ignimbrite of Salmon Creek

V. . TR
{Ist)=

o 4 A [ \
1TITTUUss D7
ra hY
and—phynnandestttc—bryva1a (TIY)
but sparsely occurring

Light gray to light brownish red ignimbrites; ¢ﬁmwﬁﬂ phenocrysts

are biotite and plagioclase, some units also have hornblende. Magnetite,

apatite and zircon are c ommon accessories. FH/ Most units have undergone vepor-phese

recrystallization and consequently ha ve lithic groundma ss textures.

An exception is the biotite vitrophyre of Alder Mountein, Tab, in which the

groundmass 1is glassy. The phenqléﬁiﬁﬁ& andesitic bredd@é may be a crumble

breccia or a mudflow.




(Kg)

Inoludes granodiorite and quarfz'monzonite of some aithors,

also inocludes aplite (Ka) ,
(Km) , n

@renite(in the broad seﬁso)

¢ €7

Pegmetite (Kp) and Migmatite,




Granitd(in the broad semse, according to
Steckeisen[1967]

Includes granodiorite and quartz monzonite of previous usage;

ms
FiiT

mi-ereoeline=mieroperthite
includes margina%1ap{é?&s;maGGFLa%k Ka, net everyhwere separately mapped.

Some pegmatite, Kp, not:everywhere separearsely mapped. Mﬂéﬁatitic‘zones

adjacent ﬁobontry rock, Km, not everywhére separately mapped. Generally character=

ized by biotite agd hornblende, locally with perthitic brthoclasé\pﬁ&/megagrysts.




Diorite, querts diorits, md granodiorite ¢
(Ja) : S

B r\




and sphene, senondary ohlorite clino omsite, caloite and sphene.

Diorlte s qu artz diorite, and granodiorite.

Includes dlorlte consistlng of andeslne, end hornblende, w1th accessory apatite

P ulopost shearing suggested by partial recrystallizatlo of hornblende to e

paleo green'ﬁatlnollte‘ Also includes hornblende-biotite quartz dlorite.

A seample of blotite from the Enright Hill Stock was da d by E. H.

-MoKee(wrltten communloatlon¢ 1979) -at 110 Qﬁ&é{ +1 m.y. The shearing and parti&l

recrystalll ation of hornblende £rom this body suggest that the age

may have been modlfied by subse uent metamorphimm and the effeet of adjacent

Cretaceous intrusions, for this reasbn an age of Jurﬂssio(?) is assigned.

@




' | | Reservation Hill Formatbon ’ h
XX (PErh) | o




Reservation Hill Formation

(PPrn) 1, 2, 2~




1s metamorphosed

tremoclite, diopside, and woll stonite, the Tast Tooa, 0ars P matics

Also metagreywacke, micaceous and Tremolitic quartzite, meré metachert and

quartzite, meta-andesite, now metamorphosed to actinolite-~epidotepplagioclase

achist, 'r hornblende plagioclase shcist;, L fow lenses of gray, silceous

dolomitic limestone, local'y with ccapse caloitic "eyes"suggesting former presence

of crinoids.




Diamond Peek and Chairmen Formations, undivided

(M) |




Dismond Feak and Chairnman Formations, undifferentisted

'Mdc

In the northeast and southéast:quartérs of the 16' quad angle, the Diemond

Peak and Chaimmen appear to intergrade; in the extreme southeastern corner of the quadrangl
only a me.ium grained dark , massive sandstone is present, which is poorly fossiliferous
but has been oorre@atedwwith the Diamond Peak. West A?V?X and south of Enright

Hill, in the northeast q arter, the sandstone facie is more fossiliferous. and

the age assignment is on a flrmer basis.







“ Chaimmen Formation

ol" The

quadrangle, 1 c¢lUdes thin limy beds, up To 2 Teet Thidk, now rocks composed

of Vario s combinations of quartz, calcite, dipside, tr emolite,,

and clinozoisite, orthoclase, and muscovéte. In the eastern part of the

quadrangl., contains a higher proportion of limy rocks. A Zawxkkix beds,

gemerally thin, of metarhyolite tuff, now quartz-plagioclase-orthoolase.

hornfels. In are northwest of Merrit Mountain; thickef ma sses'df tuff

are present. Un the southeastern uarter of the 15' quadrangle,;includes

much medium-grained, impure, poorly bedded qandstone that has furni shed

a brachippod fauna.







. Nelson Formati on

Dase end otie lens

———ofrhyotittc—tuffs—Now targely w green sonist of tremolite~actinolite, ‘chlorite,

spidote, valoits, L1IMenite,; and relict andesine, in part a tered to albite.

In the northern part. fthe Mountain City 15" quadrangle, amphibolite schist.




' N
_ Banner Formation . /).3 ,

Mb




Banner Formation (Mis sissippian)

B i oft

' massive quisthray limestone, containing solitary and colonial
corals, brachiopods, and bryozoans. Grades downward through
‘medium-to finesgrained brownish quartz arenite and gray tan-
weatherimg siliceous siltstone through arenaceous limestone
into conglomisrate ‘with rounded white quartzite boulders as

much as %c};}as-inﬁihmeter; MO Mrpar Feh s
ETECT Jpestss, Over7 es Vﬁ/—ﬁ/ﬂ doer”

CroSs r7an Syrrg 74'/}7—}/ 4)/7%///'@—

LS 70707 1 L2y T

—
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(Mg)




Grossman Formation (Mississippian(?))
Mg). o

Coarse conglomerate with clasts 6f‘gray quartzite, black chert,

phyllite, and magnetitiﬂérogs'giltstone. Sendstone, siltstone, and phyllite.

e

Formerly rega ded as Hevonian or M:ssiSSippian, but présenoe of

numerous clasts derived from the Valmy suggeéfs that it is yoﬁngér thah %he

Antler 6rogehy. It underlies ﬁnconforﬁably-the Baﬁnér, of bsagian‘gf‘Mefkmééian

g

age(MidMississippian).




Valmy Formation /', ‘3; 7

(ov)
Includes c%uartzite, qu, and greenstone,in part derived from
Ovg) - ,

gabbro




. RITEN
v

Valmy Formation

Ov

‘ .—Micaceous quartz-calcaremte and cal- s !

careous sandstone locally containing phyllocarid shells and " i
small lenticular masses of thin-bedded chert with slaty part- R
ings, and ranging in color from light to dark gray, rarely black ’
or grayish green; locally _phosphatic. or baritic. Also contains:
hard well-bedded micaceous siltston ﬂ»black quartzose phyl- ) .
lite. Numerous irregular masse e (meta-ande- ‘ | ‘
sxte), now quartz-albwe-chlonte chiat, =
biase,in which origin; texlzwamx : imary pyrox-
j "-em’&dplagmclaseare prege; VL yilitic limestone
/ locally phosphatic.: Also ineludes g ¥ to black, locally
tan, fme-gramad nterlocklnm it 1o
maline and zircon aid, in the darkeoolofed guartzite, black car-
bonaceous material interstitially and disseminated through the 4

quartz grains.

ovyg




S%rethearn Formation
(PPs)




...,F_ox:mati.o.n». It crops.-.out.in. the Mouptain. Ciiy qu&drangle -only.-in- the~ outhaa&tdm
..eorner, .Thea conglomerate member. ofj...‘i;hev.v.._Su;nﬁl,owexm.@omius‘»ts-.~-on~\~qu~ara~taawt‘es-
.and chert-pebble conglonerate,. quar.i;zif;ce..,-‘mdwswdsiﬂanemm -The-rocks ‘
_ oharact eristica 1ly..wa@~her...,b:é:ommi..s‘h».gna,y..;andemg#;a,y»i-sheaaé}dr Jhemm«ﬁrd;d«lwwwm
_limestone member has. a thickness .of 530 feet . in.,.i;h"é;..,Mi;v.-!-.Sléiquvééd.pang-lwe»~»f-«~~- RE——
. (BAERAETL/ Coash, 1967). It .i.s.ﬁ,,m,ad,ium,v..£.o;-m1c,.~g~xxay,-~,;‘»weai¢kiéi&§;ng! O

- dusky yellow. It grades.into the. underlyi hg;aong-lmeq:&tefmm. The-

Strathearn Formation (Pernsylvanian and Permian)
| #xRxEfax BIPLZXEXTL(PTE)
In the Rowlend and Mt. Velma. guadrangles., Bushnell (1967) and-

Coash(1967) described a unit, 1ncludﬁ{mng conglo erate, sandstone, and

clastic 1 1me.s,.tcne ».. of Penns ylvani.ann and Permien- age, as- -the‘.g SR L OWST i oiieer
Formation. . This is here regarded as.the . equivalent of -t he- Stpa‘ch&a

upper sandstone member is conformable. on-the limestone m;e:mb m%m»ﬂ:m@; i

’ M. Volna quairangle (B4 Caskh, - 1%7)...Lt m]@riae& e.lmutw«lﬂ:ﬁl@wﬂe@t«&;ﬂwwéw»é&-—*n‘;
o — ~.fine-grained sandstone, mlcacﬁ@us,.,.s ilts tone 9 ~a,nd. ~~’t:h,‘;(,ﬂr.x,_}.:;mm&s.#::;;f:h‘s ilty _
—— limestone : )




Van Duzer Limestone :
(Pvd)




Ven Duzeér Limestone (Pennsylvanian)

¢pva)

P

i

<vawDaeer L tmestone. —-Domin’éntly thin bedded to very thin 2

<

o

bedded medium- to dark-gray calcarenite and guarizose cal-

carenite, locally grading to quartzite. Chertification of ealcar-
eous beds is common. Minor flows of meta-andesite, now chlo-

rite-muscovite-albite calcite schist. Thin films of micaceous

and graphitic material form laminae within the thicker calear-

eous beds. Van Duzer Limestone was defined by Decker (1962,
p. 29-21, pl. 1) for rocks in Van Duzer Creek, the type locality.

' The type section is designated the ridge top in gecs. 6 and 7, -

T. 44 N., R. 53 E. The total thickness is about 7,000 feet. No

Wﬁmwmm@mweﬂ#—
the Roberts-Mountains thrust—

4

A single Tossil Tooality from Trail Creéek, JUST WEXEXE soutn‘OI The

southwestcormer —of the Mountain € ity quadrangte;— . :
— e s furnisted-brachiopodsamd—

1 ~ .
corrodonts;—with—=ages—the :
: fre




Goodwirn Limestone

(og)




_’ : : Goodwin Limestone of the Pogonip Growp
e (0g)

Massive, l/}{él'{}{ white to light gray or light pinkish gray calcarenite,

‘Wqﬁm%mtumm_@awwmnitio orisrin. Now

sheared and recrystallized, locally silisiried to & sJyaspercids

>y

p s
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Tennessee Mountain Formation of Bushnell

(o%mM4)

#




Tennessee Mountain Formation of Bushneell (1967)

O (e tm)
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