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39022,13%8.. 3.7190 27/5000mE | _ , ’ | ‘ ‘ 3 I E— |82 __ | ' , «/.,.-24wa“\-|%1\19 3%‘@%2 30" LATE CENOZOIC UNITS INTRUSIVE ROCKS OF UNKNOWN AGE Tva | Virginia City andesites undivided  This is a - Sedimentary rocks occur at the base of the Virginia City - Middle debris flow unit Heterolithic, clast-supported,
1 A . / 4 : %\/ﬁ\ a ‘ mineralogically and texturally variable unit. It is mostly andesite unit and within it. They consist of well-lithified debris-flow breccia dominated by dark gray volcanic
8 P o ) ) i composed of flows but includes some breccias. It includes biotite- siltstone, fine- to coarse-grained sandstone, and coarser beds that clasts occurs in the southwest part of the quadrangle. The clasts
61 ANTHROPOGENIC DEPOSITS - .Blotlt.e-hornble.n(?e intrusive rocks .lees an.d larger hornblende andesite, pyroxene-hornblende andesite, and two- range from pebble to boulder conglomerates. Most occurrences are are mostly angular, but some are subrounded, and range from
- = intrusions of blotlte-hornbler.wde andesite or dacite ocour pyroxene andesite. Phenocrysts, which make up 25-40% of the too small to map; however, a lens of sedimentary rocks 700 m long pebbles to boulders. They include nearly aphyric dark gray
| w!dely in the quadrar?gle. They are typically gray to light gray rocks rock, are dominantly plagioclase, with subordinate pyroxene and and nearly 200 m wide lies just northwest of the Kg exposure in the basaltic andesite, reddish-brown to dark gray scoria, gray
4361 0oomN Mine tailings Discarded broken rock from mining activity, with abundant andesine phenocrysts to 1 cm, sparse to moderate!y hornblende, and rare biotite. Plagioclase phenocrysts are calcic Flowery mining district. This relatively large mass of Tvs contains hornblende-bearing andesite, and white pumice. The hornblende-
o mostly from recent open-pit mining in the Flowery district. abundant homblende to 1 cm, and minor biotite to 3 mm. Quartz is andesine to labradorite and generally less than 3 mm long, although basal conglomerate with rounded boulders of granitic rock and likely bearing andesite contains subequal amounts of hornblende,
Includes small areas of light-colored, fine mill tailings along the Six generally preser?t as rounded a'?d sllghtly wormy phenocrysts to 3 grains to 7 mm long occur in some rocks. Hornblende, as traces to represents the local base of the Tertiary section. Above the coarse clinopyroxene, and hypersthene phenocrysts. The debris flow
Mile Canyon drainage. mm. Pyroxene I absent. In thin sec.tlo.n, t.he h9rnblende ranges as much as 10%, is generally less than 4 mm long, but prisms to 8 conglomerate are beds of siltstone, sandstone, and pebble breccia. matrix is generally gray, but is locally locally light brownish gray or
frorr? bro.wn to olive green and the biotite is typlcally b.rown. The mm occur in some rocks. Hornblende is commonly partly to wholly light brown, and consists of sand to granule fragmental material.
mafic minerals are generally not replaced by iron oxide. These replaced by iron oxide. Pyroxene phenocrysts are less than 2 mm The unit includes some medium-grained to granule sandstone and
/ Extensively disturbed areas (e.g., gravel pits and dikes, which mostly cut rocks of the 15.2- to 15.8-Ma Virginia City long. Clinopyroxene is generally more abundant than hypersthene. - Pyroxene andesite flows Flows of pyroxene andesite pebble gravel beds in sequences as much as 2 m thick,
I / borrow pits) Disturbed ground including excavations and magmatic su.ite, may be part of the 14.2- to 14.9-Ma Flowery Peak Biotite, as small grains to 2 mm across, is rarely present. Tiny with little or no hornblende occur in the Virginia City particularly in the upper part of the unit. Locally these gravel beds
4360 product piles at gravel pits and earthworks around water and magmatic suite, but some or all may be related to the younger (12.9 opagque grains, which commonly occur in clusters, make up as much andesite section, commonly at or near its base but also higher in contain opalized wood. A few 2- to 3-m-thick flows of dark gray,
sewage ponds. Does not include excavations for residential Ma) dacite of Occidental Quarry. as 3.5% suite of the rock. Apatite, present in some rocks in trace the section above Tvba flows. These rocks are commonly altered, aphyric to sparsely porphyritic basaltic andesite are locally
Ceen oo e construction. amounts, occurs as stubby, gray to light brown prisms to 400 mm Wiﬂ: plagic;clasrﬁ- p.a:rtly rer:lalltced bfb(?fldlt:el a'?d rl‘nafic r:inerals \;vholly present. The porphyritic flow rock has bytownite phenocrysts to 3
4350 long. The matrix in most rocks contains flow-aligned plagioclase replaced by chlorite  calcite + albite. Plagioclase phenocrysts are .
B ROCKS OF THE FLOWERY PEAK MAGMATIC mic?'olites that average 50-100 long and are distingctly srr‘;aﬁ]er than abundant, generally small but as much as 5 mm long, and range ::m&;fj;::gﬁ:::;ﬁi ;?ai:wss a??%r;isessec;fi:r?tj)?;dzf small
ALLUVIAL DEPOSITS phenocryst plagioclase. Mafic and opague microlites are also from andesine to labradorite in composition. Where unaltered the ' '
Rocks of the Flowery Peak magmatic suite range in age from about present. Tva is commonly altered, with plagioclase partially replaced rock is nearly black and contains clinopyroxene with subordinate o _ _ . .
Recently active alluvium Deposits of silt, sand and 142 to 14.9 Ma, and typically contain relatively abundant by albite and calcite, and mafic minerals replaced by chlorite and hypersthene. - Biotite-Bearing Debris Flows Light colored breccias
Qaa gravel in active single-thread stream channels and hornblende. In addition, sparse to moderately abundant biotite is opaque or sericite and sphene. This alteration is particularly strong . that contain blotlte-hornbllende andesite clasts occur
principal distributary channels on active alluvial fans. Includes some common, and plagioclase phenocrysts are mostly stubby grains in and near the Flowery mining district. In and to the east of the ROCKS OF THE SILVER CITY MAGMATIC SUITE locally in Tsdm near the top of the unit.
- bouldery debris flow deposits in the Virginia Range and near the more than 3 mm long. Rocks of this suite are mostly UGS Flowery mining district, Tva is strongly altered to silica + sericite.
299 range front. No soil development. andesites on the basis of alkali/silica plots of samples from the Hornblende andesite flow rock Gray andesite with
Virginia City Quadrangle. A few have trachyandesitic compositions. Rocks of the Silver City. magmati(ggsuite range in age from 17.4 Ma Tsha relatively sparse plagioclase phenocrysts to 8 mm and a
| Tvka Andesites of the Kate Peak series Pyroxene andesite :7 1.8'.3 '\Cﬂ:i on thde bas||s (°|_f| dAr/ Ar :get; on §peC|me;1s1fLom el few percent hornblende phenocrysts to 4 mm underlies debris
4359 |1 Holocene and Pleistocene alluvium Undivided deposits lll and homblende-pyroxene andesites In the Kate Peak rginia Lity quadrang’e {rudson and ofhers, in prep.). 1ney are flows of Tsdl and Tsdm. The rock ranges from dense to vesicular
a f - area in the southwestern corner of the map have been mapped dominated by heterolithic debris flow breccias, but include some . .
° . of.silt, sand, and gravel in v.arious settings th.roughout the Tfa gzdrii:;esinot;?Ig:lt\)l\jlreyrypszzku;(;g:ais: \;\fjeit:iipﬂ?soztnif separately from Tva as andesites of the Ka?te Peak series. 'FI)'Eey flow rock. Flow rocks and debris flow clasts mostly range from andis locally cut by well-developed columnar joints.
gﬁj\jjia:rg:gslens? stream channels, fluvial terraces, alluvial fans, and which is dominantly composed of hornblende-orthopyroxené are typified by distinctly flow-aligned calcic andesine phenocrysts nearly aphyric andesite, through pyroxene andesite to hornblende _ o -
andesite and hornblende-biotite andesite flows. Some related to 1 cm long and several percent black and pale green pyroxene ar?deS|.te. A few debris f|0\.NS have blotlt(-?--bearlng clasts. Roc?ks 9f - Lower debris row. unit  Light-colored, heterolllthlc,
debris-flow deposits are also included. phenocrysts to 2 mm long. Some flows contain no hornblende, but this suite are m.o.stly. basaltic trach.yandesne.s .a.nd trachyandesites in clast-supported debris flows occur beneath Tsdm in a
Holocene alluvium Deposits of i, sand, and gravel on others contain sparse hornblende phenocrysts as much as 1 cm the IUGS classification on the basis of alkali/silica plots. small area along the east flank of the Virginia Range n.ear the
Fiasg Qay | _itive alluvial fans, in stream cha’nnels,’and on broad Phenocryst content of the andesite of Flowery Peak varies from 20 long. The lowest ﬂOW.S cor?tain as much .hornblende as pyroxene. south :nd obf thed q;adracljngle. M(f’St of ﬂ;zl clatsts,b WT(;Ch are
piedmont slopes. Includes some fluvial terraces flanking stream to 50%. Andesine phenocrysts, which are as much as 1 cm long, are Tr.aces of brown apatite Pr!sms to 390 mlcrons long were noted |.n . Silver City andesite flows undivided Flows of finely gene;:a y 1su r.our;. e ?n range trlom pe esd of |- o:t ers atis
channels and bouldery debris flow deposits in narrow valleys in the commonly stubby, poorly formed, conjoined grains. Hornblende is thin section, and rare olivine and biofite to 1 mm were noted in @ | porphyritic to aphyric basaltic andesite occur within or muce has N mdln |Zme.-ter,Aafre mos” y co?pdosT- to '9 gl:]ray” °
B Virginia Range front. Divided into subunits Qay, and Qay, from the most abundant mafic phenocryst, mostly as brown crystals less one. spe(.:lmer.m Matrllx and phenocryst plagloclas.e typically have above Tsdm in the southwest part of the quadrangle. These flows E]:rlayt OT Ien. e Ian eslls. dew.:/ve -.trrc:L:.r:ﬂe cas:occ;Lljr c(;ca y.
4353 basis of relative topographic relations. than 4 mm long, but locally as much as 1.2 cm long. The hornblende seriate size distributions. Flow rock on the west S'dg °f3'§ate Peak are mostly similar to Tspa, but they include distinctive flow breccia asts of plagiociase-ich andesite with fitle or no hornolende are
is typically brown and commonly has opaque iron oxide rims or has in the Virginia City Quadrangle gave a hornblende *°Ar/*°Ar age of with clasts of andesite with abundant flow-aligned coarse also present. The matrix is light gray to light brownish gray.
been completely replaced by iron oxide. Brown biotite phenocrysts, 15.43+0.26 Ma (Hudson and others, in prep.). plagioclase plates as much as 1 cm across.
Qai Late Pleistocene alluvium Deposits of silt, sand, and where present, generally have magnetite rims, are corroded, and —- Santiago Canyon Tuff Light-gray to pinkish-gray,
gravel on inactive alluvial fans at the foot of the Virginia are less than 3 mm across. Hypersthene, as small prisms that are - Olivine-pyroxene andesite  Flows of pyroxene ) . moderately to strongly welded rhyolitic tuff crops out near
Range and in isolated patches within the range. Moderate soil rarely more than 1 mm long, is commonly the dominant or only andesite with minor olivine occur near the top of the - Pyroxene andesite flows — Resistant, dark-gray the southwest corner of the quadrangle. It contains abundant
development evident as weak argillic (Bt) horizon and stage lI-Ill pyroxene. Some rocks contain minor clinopyroxene and olivine. Kate Peak series andesites. Light gray to white bedded tuffs - pyroxene basalic andesite flow roc!( that weathers phenocrysts of plagioclase, quartz, and sanidine to 4 mm, minor
I calcic (Bk) horizon. Divided into subunits Qai, and Qai, from basis Quartz is rarely present. Opaque oxide forms equant or irregular that contain clinopyroxene, hypersthene, and rare hornblende reddish brown lies between Tsdu and Tsdm. It is mostly dense, biotite and hornblende phenocrysts to1.5 mm, and rare sphene.
o of relative topographic relations. grains to 1 mm. The matrix consists of variable proportions of occur just above this unit. finely porphyritic rock with 20-25% labradorite phenocrysts to 4 Light-gray, moderately to strongly compressed pumice to 2 cm and
plagioclase, mafic mineral, and opaque microlites in devitrified glass mm, fine pyroxene phenocrysts, and Iittlle. or no hornblende. Some sparse pinkish-gray felsite lithic fragments to 1.5 cm are present.
57 | | | | e ot ase Phienocnysts and matix mroltes are Biotte-bearing cebris flows A unitof debrs flows o e e e vescular ¢ 262 of the Santiago Ganyon is ealy Miocene, 23.12:0.05 Ma
Middle to early Pleistocene alluvium Deposits of sand generally distinctly ditrerent in size. containing biotite-bearing andesite caps a ridge ) ) on the basis of “Ar/™Ar dating (C.D. Henry, personal commun.,
20" 00" 120" 00" Qa0 | and gravel on inactive alluvial fans and terraces near the southwest of Kate Peak. The debris includes subrounded tops, and locally they include flow breccia. 2004).
- Virginia Range front. Moderate to strong soil development evident ROCIf that we have .mapped as andesite of F.Iowery Peak was clasts as much as 1.5 m in diameter in gray matrix. The
as strong stage Ill calcic (Bk) and strong argillic (Bt) horizon. previously Included in the Kate Peak F°rmi§°” Sgby Thompson andesite contains abundant plagioclase phenocrysts to 4 mm, Upper debris flow unit Heterolithic, clast-supported PRE-TERTIARY ROCKS
(1956) and Hudson (2003). Homblende TAr/“Ar ages on hornblende to 4 mm, and subordinate brown biotite - b i b th Tkva in th thwest part of th
specimens from the Virginia City Quadrangle are 14.75+0.22 and sEarse D ) ’bI K al devitrified reccla occurs benea va (n the southwest part of the
) ) ) ) 14.39£0.20 Ma (Hudson and others, in prep.). phenocrysts to 2 mm in a blac gassy.to gray eV|.tr.| e quadrangle. The clasts are angular to sybrour?d?d pebbles to Homblende-biotite aranodiorite  Graniic rock  of
| QTp Pliocene to. Pleistocene aIIu.wum Pediment groundmass. There are also somelz reddlsh-bro.wn ox!dllzed boulders of Tspa and hornblende andesite. Biotite-hornblende - 9 . .
4356 gravels—deposits of gravelly alluvium on planated hornblende andesite clasts. The unit locally contains lapilli tuff andesite clasts are locally present near the top of the unit. probable Cretaceous age is exposed in the east part of
bedrock erosion surfaces in the foothills of the Virginia Range. - Biotite-hornblende andesite of Sugarloaf Light and granule sand to silt beds. the Flowery mining district. Much of it is friable light-colored rock
. :tr:fng soil ?leVeLO.Pme;tt (Stf(lmg |f3t horizon) e;/id'\:nt .|0C|a|(|j)’- brownish-gray to light gray biotite-hornblende andesite thalt. has 'tbeeI: altered tlo a mll)t(turz of serlmtekand quartz t\::lth pyrtlt:e
urfaces mostly stripped to a lag of coarse gravel. May include with traces of quartz comprises a rock mass that forms an o . or limonite. However, less altered gray rock occurs in the south-
4356 weathered bedrock locally where underlying unit composition similar imposing Iandm:\rk in Sixr:ile Canyon. On the basis of the - Blotlte—hornfbl;elnde a?dhesngl fI((;wsb. A rowdor.a flowing drainage just west of the Bonanza (east) pit. The least
mapped surface shape, it is considered to be an intrusive dome. It - instheu?'r:/iz :e u(;\:cs:e OThi:r;o;nroik cl;(())tr:ttzlinasn rr:?(t)? Contact Dash;diw;e?eia;p;o;(irin;tieliyilc;cated altered rock found herg consists of subequal amount§ of plggioclase
contains abundant blocky andesine-labradorite phenocrysts as biotite bhenocrysts tog mm .a few percent hormblende to 3 short dashes indicate internal contact. ' ar.1d potash feldspar Y‘”th 20-25% quartz. The rock is equigranular
CARSON RIVER much as 7 mm long, mottled reddish-brown and olive-green P ry ; ’ p with average grain size of about 1 mm, but some potash feldspar
hornblende to 1.5 cm long, and biotite books to 3 mm. In thin mm, and stubby plagioclase phenocrysts to 3 mm. - grains are as much as 3 mm long.
Active channel of the Carson River Well-sorted section, the hornblende is mottled reddish-brown and olive-green Fault Dashed where approximately located,
Qer deposits of gravel, sand, and silt associated with the with thin iron oxide rims, and the biotite is locally altered to - Andesite debris flows There are several debris queried where uncertain, dotted where concealed.
| 4355 modern meanderbelt of the Carson River. Unit includes splays and chlorite. Quartz occurs as rare irregular grains to 240mn;gacross. . flow units, mostlless than 10 m thick, interbedded
gravel bars associated with the 1997 flood. Pyroxene is absent or present in trace amounts. An “"Ar/~Ar age with Tvka. Most are too thin or poorly exposed to show on the Lineament
on hornblende is 14.53+0.11 Ma. geologic map. These lahars are typically heterolithologic and
4355 » - Biotite-hornblende-pyroxene andesite of Rocky contain subrounded clasts Ies§ than 30 cm .and rargly up to 50
\ . . . . " L cm of several types of andesite. The matrix consists of gray ) . .
] Qcf Holocene/late  Pleistocene floodplain  deposits Peak .Gray, coarsely porphyritic pyroxene-blotlte.;- silt. sand. and mud. Quartz vein or ledge, some showing dip.
: -/‘/\/ Deposits of sand, silt, and mud underlying floodplain hornblende andesite with traces of quartz forms three domes in ’ ’ References
° o terrace landforms. Divided into three subunits on principal basis of the north part of the map area. The largest, on Rocky Peak, B e s S
. r/\/ topographic separation and inset relations. Qcfs: Late Holocene; seems to have a nearly horizontal lower contact on the south, but - Biotite-hornblende andesite flows On the east flank of Clay vein or clay along fault
N N Qcf,: Early-middle Holocene; Qcty: Latest Pleistocene steeply dipping contacts to the northeast. Two smaller bodies of Kate Peak in the southern part of the quadrangle, the a Hudson, D.M., 2003, Epithermal alteration and mineralization in the Comstock
A similar rock occur to the south. The rock contains moderately lower part of the Virginia City andesites is dominated by biotite- —; ————— —- District, Nevada: Economic Geology, v. 98, p. 367-385.
" ’& T S abundant stubby andesine phenocrysts to 1.2 cm. Mafic bearing flows and associated breccias. These rocks are gray to light Q:;Egg V\Cﬁgr:;;)%drg;;gtlﬁ)’/ located . . .
RE %stat;a . | 4354 LACUSTRINE DEPOSITS phenocrysts include hornblende to 8 mm, sparse biotite to 3 mm, reddish brown or pale red with 20-35% phenocrysts, mostly ' Hudson, D.M., Castor, S.B., Garside, L.J., and Henry, C.D., in prep., Geologic
. e and trace to minor clinopyroxene to 1.5 mm. Orthopyroxene is andesine phenocrysts to 1 cm long. Mafic phenocrysts include map of the Virginia City Quadrangle, Nevada: Nevada Bureau of Mines and
. 4‘\4 d o _ _ . . rare or absent. In thin section, the hornblende ranges from moderately abundant olive green or oxidized reddish brown Lacustrine scarp/shoreline Geology Map, 1:24,000.
s -7 aQl Undivided lacustrine deposits Deposits of sand, silt, oxidized orange-red to relatively unoxidized olive-green colors and hornblende prisms to 8 mm long, rare to minor biotite books to 2
- Fr g . . and mud ass9C|ated W.'th pluvial Lake Lahontan. May also is locally replaced by iron oxide. The biotite is deep reddish brown mm across, and sparse small clinopyroxene phenocrysts. Trace Schwartz, K.M., and Faulds, J.E., 2002, Preliminary geologic map of the Chalk
= /,/ — include interrelated fluvial deposits of the Carson River (QIf) to brown. Quartz phenocrysts range from small anhedra to amounts of olivine are present in some flows. Orthopyroxene is Strike and dip of beds Hills Quadranglg, Storey County, Nevada: Nevada Bureau of Mines and
2, - rounded, wormy, equant grains to 2 mm. The matrix contains absent or very rare. Small opaque grains to 0.5 mm and traces of P cined D . Geology Open-File Report OF04-11.
o ”:"*:':“"“‘W:W?‘"Mm. —— : . . . . weakly flow-aligned to felty plagioclase microlites, along with brown apatite to 300 are also present. neine Horizontal o
b . SR W . R ) ‘ oif FIuvp-Iacustrme deposits Deposits of weII-sorted.sand hornblende, clinopyroxene, and opaque microlites. _ _ o Thompson, G.A., 1956, Geology of the Virginia City Quadrangle, Nevada:
‘ - and silt. Elaborate current structures and soft-sediment Strike and dip of joints U.S. Geological Survey Bulletin 1042-C, 75 p., 1:52,500 map.
deformation features common. Contains abundant granite-rich sand o ] - Biotite-hornblende andesite debris flows Sequences .
il 4353 indicating likely Carson River source. - Biotite-hornblende-pyroxene  andesite of = Mount of clast- to matrix-supported debris flows as much as 90 —=—Inclined
“\ Grosh Coarsely porphyritic gray to pale red pyroxene- m thick, dominated by biotite-hornblende andesite clasts, are
Piotite-hornblende andesite with minor quartz comp.rises a dome interbedded with Tvba. The clasts are angular to rounded pebbles Strike and dip of foliation in igneous rocks
] OTHER LATE CENOZOIC UNITS in the southwest part of the quadrangle. It contains abundant to boulders as much as 3 m in diameter. In addition to pale-red and
4353 and.e§ine-labra.1dorite phenocrysts - commonly as masses of light-gray biotite-hornblende andesite, clasts of very fine-grained 2% inclined ——  Vertical
conjoined grains to 1.2 cm across. Hornblende is present as microdiorite are locally common and clasts of finely porphyritic
Spring deposits Deposits of silt and fine sand with some wholly altered (iron oxide+pyroxene+plagioclase) phenocrysts as pyroxene andesite and fine-grained sedimentary rock are present in ) .
QP | pebbles occur adjacent to some of the active highland much as 1 cm long, biotite as slightly rounded reddish-brown  small amounts locally. The matrix is mostly light gray to pink Strike and plunge of columnar joints
springs along the southeast slope of the Flowery Range. Only the books to 8 mm across, and clinopyroxene as unaltered grains to fragmental material. Rare sandy to pebbly layers are also present. — o
largest one has been mapped. 1.5 mm. The rock contains trace to minor quartz as rounded, Adjoining 7.5
vermiform, equant phenocrysts to 3 mm. The rock commonly quadrangle names
- Basalt talus Talus composed exclusively of angular contains very fine-grained biotite-hornblende diorite xenoliths.
b b ol fragments of Lousetown Basalt (Tlb). The talus covers o . . . 112]3
slopes that are underlain by Tcs, Tfha, and Tfba. Tfba Blotite " horn.blende andesite Lllght-brownlsh-gragl- Other Anthropogenic 4 5
weathering,  light-gray rock containing about 30% Piedmont Alluvium Carson River Alluvium Lacustrine Deposits Deposits Deposits
phenocrysts occurs in the north part of the quadrangle. — 6|17]8
X Holocene(?) and Pleistocene colluvium Slope-mantling Phenocrysts consist of stubby andesine as much as 5 mm long,
Tvk Qc deposits of coarse gravel. Commonly downslope from elongate hornblende to 2 mm long, distinctive large biotite books e Qay Qaa Qcf, Qcr Qsp ; 2the;kmlt_>|ciﬁt
Tvka surfaces underlain by unit QTp. May include weathered bedrock as much as 5 mm in diameter and 2 mm thick, minor bottle-green § Qa : 3 Martin Canyon
locally. augite, and locally, traces of rounded pinkish quartz grains and g y Qcf Qcf, 4 Virginia City
rounded olivine. The matrix is light gray. It is assigned to the x Qay, 2 '\N"'Sf'tEF'a,t
Flowery Peak magmatic suite on the basis of “’Ar/*°Ar ages of = Qcf; 7 Dai,\glonmplre
7351 Tl Landslide deposits A Sing|e landslide deposit has been 14.20+0.43 Ma on plagioclase and 14.58+0.12 Ma on hornblende % - P T 8 Como
QTls mapped southeast of Mount Grosh. It is mainly composed from specimens in the Virginia City Quadrangle. ke a | arf
of Tfma. 8 Qai,
435f> Ttha Hornkl)llende andesite Medium- to light-gray andesite Qai &= Qtb Qc
Spring deposits  White to light gray, locally limonite containing phenocrysts of.e!ongate h.ornblende to 1 cm © Qai,
/ QTs . ) s long and equant, separate and conjoined plagioclase to 4x5 mm S
Borrow stained, sandy to silty material in small range front ) 3
- Pit exposures north of Sutro. The age of this material, which appears to oceurs in the north par.t of the quadrangIPT. .Pyroxene can be *8 e
"‘M be hydrothermally altered in places, is unknown. It was probably observed by h?nd lens in Som? samples. Biotite a.nd quartz are E
deposited during hot spring activity along a range front fault. It may absent or rare ”? most.of the un,lt' Phenocrysts allso |nc|ud§ brown
hornblende (variably rimmed with opaque material), and in some
»»»»» | samples minor pyroxene and traces of biotite. The matrix is Qao
>>>>>> 4350 MIOCENE ROCKS pilotaxitic and consists of plagioclase microlites, opaques, and
devitrified glass. Some plagioclase phenocrysts have growth
zones near the rims with fine cellular sieve texture. A clast of L
4350 | Tib Lousetown Basalt Gray fine-grained basalt with seriate hornblende andesite 4:‘)romaga related unit in the Virginia City QTls || QTs
texture forms the top of gently northwest dipping mesas in Quadrangle gave an "Ar/~Ar age on hornblende of 14.51+0.12 2 QTp
- the northwest part of the quadrangle. Crystals of labradorite- Ma (Hudson and others, in prep.). §
o Well bytownite, olivine, and clinopyroxene are generally less than 1 mm o
long. The plag.ioclas.e and pyroxen.e range in size down to Debris flows with biotite-hornblende andesite clasts
groundma§s grains Wlth. an .average size of 30 p. The grOL.mdmass Tfd | Debris-flow breccias that contain biotite-hornblende —
alsc.J contains opaqu.e mlcrolltes a.nd. brqwn glass. The r.ock is locally andesite occur in and at the base of Tfa. In places, such debris
| vesicular an.d has distinct flow follatlonlln Places that yields nor’.(h to flows form sequences as much as 150 m thick. Particularly thick
4349 northwzlest d|ps4ghat3§re more steeply dipping than the overallll dip of sequences occur beneath Tfa on the south side of Rocky Peak, on T
the unit. An. Arl"Ar date of 7.54£0.08 Ma was obtained on the northeast side of Flowery Peak, and on the east side of Emma Intrusive Rocks
groundmass in a sample from about 2 km north of the Flowery Peak Peak. The breccia contains subrounded light-gray biotite- Tes
4345 Quadrangle (Schwartz and Faulds, 2002). hornblende andesite and gray hornblende andesite clasts to 2 m. It
is mostly matrix supported and locally contains relatively fine- Tod Scale 1:24,000
_ _ grained sandy to pebbly beds. It lies, without notable angular a:_ 0 05 1 kilometer
_______ Tes Se(.jlme.ntary rocks of the Chalk Hills Poorlly exposed discordance, on Tva. 5 - - - L1 | Ll
- white, light-gray, very-pale-orange, pale-greenlsh-yellow, Hornblende andesite intrusive rocks Dikes and larger (_2 Tib Ttha
a”S’ .Ilght-brown.pebble conglclamerate, sandstone, fine-grained tuff, - intrusions of hornblende andesite with little or no biotite 3 Tfa 2 0 0.5 1 mile
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