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Near the Mahoney Mine at Jumbo, Tbhap includes hornblende biotite andesite porphyry
dikes with abundant subhedral to euhedral green hornblende phenocrysts to 1 cm. Abundant
andesine phenocrysts including some conjoined grains are present, but not as common as in
Tbhap elsewhere. Phenocrysts grade in size nearly to matrix plagioclase and hornblende
microlites. Minor magnetite, biotite, and quartz phenocrysts present. On the east flank of Basalt
Hill is an intrusion similar to the Mahoney Mine dikes except that it has no quartz, is not seriate,
and contains large xenoliths (or pendants) of Santiago Canyon Tuff and Virginia City volcanics.

Tbhap intrudes the Alta Formation and the Davidson Diorite of the Virginia City magmatic
suite. It is commonly moderately to strongly altered and unconformably overlain by Tfp. Based on
relationships with altered rock, Tbha intrusions may have a range of ages, and may represent
both the Virginia City and Flowery Peak magmatic suites.

Hornblende andesite porphyry intrusions (14.53+0.42 Ma, Table 4) Many plugs and
dikes of hornblende andesite in the footwall of the Comstock Lode, mostly between

Mount Davidson and Orleans Hill. Intrusive margins commonly have 10-20% plagioclase
phenocrysts to 4 mm, whereas five to 15 m from contacts equant plagioclase phenocrysts to 5
mm make up 30-65% of the rock. Contains andesine phenocrysts with weak oscillatory zoning,
~25% of which have broad spongy cellular outer zones. Green to slightly brownish, stubby to
fairly elongate, euhedral hornblende phenocrysts to 5 mm (rarely to 1 cm) present, as well as
minor augite phenocrysts <1 mm and magnetite grains <0.5 mm. Matrix is plagioclase microlites
in 5-15% devitrified brown glass. Altered to propylitic or phyllosilicate assemblages. Thap
intrusions appear to cut the Davidson Diorite. Although the “°Ar/**Ar age puts Thap in the Flowery
Peak suite, some Thap intrusions may be part of the Virginia City suite on the basis of
relationships with altered rock.

Tri Rhyolite intrusions Massive to flow-banded rock of uncertain age altered to
phyllosilicate assemblages. Includes a small plug south of Cedar Ravine with as much
as 5% altered feldspar and 5% quartz phenocrysts <1 mm and poorly preserved flow foliation,
and a dike west of Mt. Bullion with a few percent quartz phenocrysts and some discernable flow
banding. Intrusive rhyolite in the Sutro Tunnel and not exposed at the surface (Becker Collection)
contains ~15% altered feldspar phenocrysts <2 mm, 0-5% quartz phenocrysts and ~1% biotite
phenocrysts <1 mm. Margins of this intrusion have strong lamellar to kink-banded flow foliation
but the interior appears massive.

Tac | Andesite of Crown Point Ravine Finely porphyritic gray to pale greenish gray
andesite along Crown Point Ravine. Contains a few percent each of plagioclase and
hornblende phenocrysts to 3 mm and quartz in trace amounts as grains to 2 mm. Sparse granitic
xenoliths in one outcrop suggest that the quartz is xenocrystic. Strongly altered with pyrite near
the mouth of Crown Point Ravine. Resembles Tap, but thought to occur as intrusions in Tva and
Tsa.

phenocrysts, but most have augite to 2 mm and some orthopyroxene. Orthopyroxene > augite in
some rocks.

Alta Formation

‘ Tva ” Tvas ‘ Tvah ‘- (15.23+0.20 to 15.82+0.13 Ma, six ages, Table 4) Includes
hornblende-augite, augite, or two-pyroxene andesite flows.

Generally dense and dark colored, with weathered black surfaces or light to dark brown or gray
surface crusts, but commonly hydrothermally altered and relatively pale without weathered
crusts. In altered rocks, pyribole minerals may be impossible to tell apart. Flow rocks strongly
resemble those in the underlying Silver City andesites (Tsa). In places Sutro Tuff (Ts) underlies
Tva. It may be impossible to distinguish Tva from Tsa in areas without the Sutro Tuff or extensive
breccias characteristic of the underlying Tsa. Tva commonly has roughly planar platy jointing, in
some cases parallel to flow foliation defined by phenocryst alignment. In other cases, jointing
cannot definitively be linked to flow foliation. Platy jointing is generally absent in altered rocks.
Although mostly composed of flows, laharic breccias occur northeast of Orleans Hill and near
Ophir Hill, and autobreccias occur near Jumbo and Geiger Summit.

Tva contains variable amounts of stubby andesine-labradorite phenocrysts (Table 1) rarely
>2 mm. Augite and less abundant orthopyroxene phenocrysts, rarely >1 mm, commonly in
clumps. Some flows contain sparse to abundant brown hornblende phenocrysts commonly <2
mm, but locally to 7 mm. Hornblende generally rimmed to wholly replaced by iron oxide.
Magnetite crystals to 0.5 mm are present. Phenocrysts generally grade in size to a locally
pilotaxitic matrix that makes up 20-40% of the rock and consists mainly of plagioclase microlites
in generally devitrified brown glass. Biotite, normally absent, occurs in flows between Mt. Abbie
and Orleans Hill, and north of the Scorpion Shaft. Here, medium reddish brown weathering, dark
brown flows, commonly with indistinct flow foliation, contain abundant phenocrysts rarely >3 mm.
The rock contains typically stubby andesine, along with augite and orthopyroxene. Shredlike
brown biotite makes up <1% of the rock, generally as grains <1 mm.

Distinctive massive hornblende andesite porphyry flow rock (Tvah) mapped separately
north of Jumbo may comprise one flow or a series of flows. It is at least 150 m thick, and no top is
exposed. Euhedral black hornblende phenocrysts to 3 cm, which comprise variable portions of
the rock, have been partially replaced by magnetite and other minerals. The rock contains
abundant plagioclase crystals to 5 mm that grade in size to the matrix. Rare sedimentary rock
(Tvas) includes as much as 4 m of andesitic conglomerate and sandstone on Twin Peaks. As
much as 30 m of heterolithic lahar (Tvx) northwest of Jumbo contains dominantly a variety of
subrounded clasts of hornblende and pyroxene andesite to 1 m but generally <50 cm in diameter.
Clasts comprise 60-90% of the rock and are in a sandy to silty matrix.

CRETACEOUS PLUTONIC ROCKS

Kad Biotite-hornblende quartz diorite Medium-grained gray subhedral granular quartz
diorite east of Steamboat Valley. Average grain size ~2 mm. Contains anhedral to
subhedral oligoclase-andesine to 7 mm; interstitial quartz to 2 mm; and irregular, oikocrystic, and
weakly perthitic potassium feldspar to 4 mm. Mafics are anhedral to subhedral biotite books to 3
mm and pale-green irregular to subhedral hornblende grains to 5 mm with abundant plagioclase
and biotite inclusions. Has minor irregular opaque grains to 1.5 mm and traces of small irregular
sphene grains and small apatite prisms. Weak flow(?) foliation is defined by plagioclase,
hornblende, and biotite grain alignment.

- Granite aplite White to very light gray and pinkish gray, fine- to medium-grained,
anhedral granular aplite as dikes and irregular masses cutting Kgd and Kfg in the
southwest part of the quadrangle. Probably more prevalent than shown in poorly exposed areas
of Kgd, but could not be mapped separately. Contains subequal amounts of alkali feldspar,
quartz, and plagioclase. Has sparse biotite and minor opaque grains. Locally pegmatitic, rarely
with black tourmaline.

Kgd Granodiorite Very light gray to white, commonly poorly exposed, subhedral granular
to locally anhedral granular, medium-grained granodiorite in the southwest part of the
quadrangle. Consists mainly of stubby (some broken) subhedral plagioclase (0.1-2 mm), with
anhedral quartz (0.2-2 mm), alkali feldspar (1- 4 mm), anhedral brown biotite (0.2-2 mm), and
elongate subhedral to anhedral hornblende (0.2-2 mm) (Table 3). Also contains minor euhedral to
subhedral sphene (0.1-1 mm), zircon, apatite (<1 mm), and subhedral opaque grains (0.1 mm).
North of Jumbo Grade, hornblende is apparently more abundant, alkali feldspar occurs locally as
oikocrysts, and ~2% myrmekite (0.1 mm) mantles some plagioclase. Kgd south of Jumbo Grade
is mostly interpretative; outcrops are rare and commonly covered by deep grus plus aplite clasts.
Probably gradational with Kgm and similar in age, 86-88 Ma (see text).

Kgm | Leuco quartz monzodiorite Very light gray subhedral granular to porphyritic, medium-

grained plutonic igneous rock in the southwest part of the quadrangle weathering to

rounded, elongate corestones (=1 m long). Mostly composed of plagioclase, but with major alkali

feldspar and quartz, and minor hornblende and biotite (Table 3). Largest hornblende crystals are

4x18 mm. Locally, euhedral alkali feldspar crystals to 10 mm contain small, aligned mafic

minerals. Contains rare, rounded, dark gray enclaves (to 8x15 cm) of fine grained hornblende
diorite.
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30/ o 4 8 75 Qay 4 Mine waste Dumps of unconsolidated mine waste. Most dumps date from the 19th Virginia City intrusions and rhyolites Sutro Tuff A locally significant unit of bedded sedimentary rocks and tuff. Contains Kfg | Foliated granite Light gray, porphyritic foliated granite in the southwest part of the
—J century in the Virginia City area. Some large waste dumps in the Gold Hill and white to tan or pale greenish gray feldspathic sandstone, ash to lapilli tuff, and quadrangle. Contains equant to elongate subhedral plagioclase to 4.5 mm and
6040{ e ) American Flat areas are more modern. Locally includes garbage dumps and other culturally Tdd Davidson Diorite (15.32+0.12 Ma, Table 4) Subequigranular granitic rock conglomerate. Locally includes mudstone, siltstone, and welded tuff in minor amounts. Ranges hornblende to 1.5 mm in fine (0.1 mm) groundmass of anhedral quartz, alkali feldspar, and
/ 38 - 61 disturbed areas. (Tdd) most common in the footwall of the Comstock Lode in the central part of from a few meters to nearly 300 m thick; however, the greatest thickness, exposed in the south aligned, shredlike biotite (Table 3). Sphene, apatite, and Fe-Ti oxides are minor accessories.
: | T8 Lake deposits Grayish white, fine-grained Holocene silts and clays in small, closed, the quadrangle. Intrudes Virginia City volcanics and older rocks. Virtually all exposures lateral of the Sutro Tunnel (Gianella, 1936), may be repeated by faulting. In the Suicide Rock and Igneous foliation defined mainly by biotite, but elongate hormnblende and plagioclase phenocrysts
q Tva \ fault-controlled basins south of Steamboat Valley. Probably a few to tens of meters thick. hydrothermally altered, but nearly unaltered in the footwall of the Comstock Lode in the New Cedar Canyon areas Ts lies above large amounts of well-exposed heterolithic debris-flow breccia also aligned.
: : '\ N Savage Mine. Average grain size of major minerals variable, generally ~3 mm but locally to 5 and interbedded sediments of the Silver City andesites. No dates are available. We place Ts Granodiorite porph Pale pink granitic rock that intrudes gabbro (Jm) south of
61 : i \ T a Sand Well-sorted, medium- to fine-grained, quartzose wind-blown sand in the western mm. Contains weakly oscnlato_ry-zoned subhedral to anhedral andesine (Table 1); a few grains between the Silver City and Virginia City magmatic episodes. Basalt Hill. Referred t%r)e/ls Cretaceou% grancdiorite porphyry (Kgg) by Bingler (1977) to
; I, S part of the quadrangle. Generally white to tan but locally reddish where alluvial material with cellular outer zones. Major accessory anhedral to rarely subhedral pyroxene, nearly all ) . ' . B the south in the NeW Empire Quadrangle. Contains ~60% plagioclase phenocrysts (0.5-3.5 mm
5 \ is intercalated. Unconsolidated but most well stabilized by vegetation, locally including trees. completely altered to actinolite. Unaltered Tdd from the New Savage Mine has equant augite > Tap Phenocryst-poor andesite Medium gray andesite flow rock in the Jumbo area typified long) as weakly zoned p(~An ) anh?adr'al laths with 20.1p_3.g1 elon gtion Snt/ubb 'annedral
. Qar N\ v N Includes some alluvial outwash and slope wash of sand originally deposited by wind. Commonly stubby orthopyroxene. Locally contains traces to 3% hornblende. Minor brown biotite present as < by low phenocryst content. Contains sparse plagioclase phenocrysts (Tat_)le 1) <3 mm corg lotol actin)(;Iized roxenéoand/or hornblende to 1 5'mn; make% ~1'50/ of tnl(’e rock Haé
A on the east to northeast sides of hills, but extends across some flat areas. Some rock outcrops in anhedra to 1 mm, but this is generally chloritized. Orthoclase and quartz, in an intergranular long, minor hornblende generally <;3 mm (mostly replaced by iron OXIde),. tracq Fo minor opaques, lar ep siz)(; difference p}l;etween henocrvsts and intérstitial subhsdral- rcanular matnx of
: P @ the vicinity of Qs are polished and grooved; wind-parallel grooves indicate a northeast sand- matrix between plagioclase and pyroxene grains, are typically anhedral equant grains <0.5 mm and locally traces of pyroxene, biotite, and quartz. The matrix is felty to pilotaxitic with plagioclase 'ntg n 0.1-02 mm in ,tF;] ~30°;y itz and 60% 'rth | Alg ntains ~0.5%
§ \’\ transport direction. As much as 15 m thick. Probably Pleistocene but may be Holocene in part. but some reach 1 mm. Stubby apatite ubiquitous. Traces of zircon and sphene present. Original laths ~5 um long in devitrified glass. Flow foliation is locally prominent and commonly at high ! ergr(;.\;v ¢ 0;1 ’ dgr?l s W'f tubb ° ql:.? za o orthoclase. Also contains ~0.5%
H [ /4 » chemical character unclear due to alteration; trachytic bulk chemistry (appendix 1, fig. 5) may angles to the base of the unit, which is nearly flat lying. Tap is of unknown age, but seems to lie magnetite to 0.4 mm and a trace ot stubby apatite.
A - N \x& \ / Thap T Talus Coarse, angular rock fragments on steep slopes derived from adjacent bedrock result from sodium metasomatism. between Tsa and Tva in the Jumbo area. Undivided granitic rocks Includes moderately to strongly sericitized granitic rock
5 Qs b - 4360 units. Mapped only where it is extensive or conceals contacts between older units. Andesite porphyry phase (Tdap) borders exposures of Tdd and forms many dikes in the - exposed along American Ravine and not correlated with other units exposed near the
; — X\ 35 footwall of the Comstock Lode. Some Tdap forms chilled margins adjacent to Tdd. Exact contact Tax Lahar unit As much as 30 m of lahar beneath Tap in the Jumbo area. Heterolithic with southwest edge of the quadrangle. Granitic rocks known or interpreted at depth (see cross-
s v Young alluvium Poorly sorted Holocene deposits of boulder- to silt-sized material locations commonly difficult to determine because of alteration; but propylitized Tdap is distinct a variety of subrounded clasts of hornblende and pyroxene andesite to 1 m but more " 9 luded Aq ; gR. ; i K ibly th P g’ " Ki
: Qs Qa, de 9 oorly P . ; from surrounding volcanic rocks because it has more and coarser plagioclase phenocrysts. commonly <50 cm in diameter. Clasts comprise 60-90% of the rock and are in a sandy to silty sections) are Included. American Raviné granitic rock, possibly the same as subsuriace rock in
" : _ posited on alluwal_ fan_s anc_l as channel deposits. Commonly non-indurated or - : 2o L ) f distinci " : ic. felsi L the Rock Island Mine, is quartz monzonite with essential oligoclase, microcline, and quartz, minor
60 - 3} \ Tva poorly indurated. Includes alluvium in active channels. Phenocryst content is variable, but generally Tdap has ~35% phenocrysts that grade in size to matrix. Scattered clasts of distinctive whitish, typically aphyric, felsic rock to 30 cm in diameter biotite, and accessory apatite and sphene (Table 3). Oligoclase, mostly 1-4 mm, is oscillatory-
Qa;- " .~ \ Qs-p /AQs the matrix. In dikes near Wakefield Peak, phenocryst content ~10% near the contact to rock with occur near the unit base. Blocks of fine sedimentary rock resembling rock in Ts occur locally normél zoned. Microcline in irregular grains to 6 'mm generélly with numero’us plagioclase
I f X Intermediate-age alluvium Poorly sorted Pleistocene deposits of boulder- to silt-sized ~60% 3 m from the contact. Most phenocrysts slightly elongated oscillatory zoned andesine to 3 along the contact with the overlying Tap unit, but this rock has not been found in outcrop. A thin inclusions. Quartz is in intergranular anhedra ~1 mm across. Biotite generally as thick books to 1
] T / \ Qa2 | material deposited on alluvial fans. mm. A few are conjoined and ~10% have glass-rich spongy outer zones. Accessory augite and wedge of similar andesitic breccia with sparse granitic clasts is mapped as Tax east of the Tap mm acrosé ’
H 25 Tvss // orthopyroxene in grains to 2 mm are commonly altered to actinolite. Traces of oxybiotite occur exposure. ’
/ i C01-19 45/47 - Old alluvium Poorly sorted middle(?) Pleistocene boulder- to silt-sized material locally. Magnetite is a minor mineral. Stubby apatite is included in plagioclase. Matrix consists of
[KIRgs 2"/ //»; H r Qa deposited on alluvial fans that are commonly deeply dissected. Includes strata exposed highly variable quantities of plagioclase microlites and devitrified brown glass.
| N IV / in the Overman Pit that consist of moderately bedded fan gravels tilted westward as much as 25° _ INTRUSIVE ROCK IN THE VIRGINIA CITY OR SILVER CITY METAIGNEOUS AND METASEDIMENTARY ROCKS
Tvss>~\ gy // Tvsu / toward the Comstock fault. Also includes alluvium that underlies McClellan Peak Basalt on - gornblende andesite ilt:rUSiOI‘;S dln tV¥0thsma” g'UQSIthég Cl:tIFOCka of the Balleyf MAGMATIC SUITES
P 7 American Flat. Some old alluvium may be late Tertiary in age. anyon sequence near the west edge or the quadrangle. Lontains a few percent o : ; ; : ; ;
o / Y Y 9 black hornblende phenocrysts rarely > 5 mm. Plagioclase phenocrysts to 5 mm are slightly more i . i . L . . Mafic metalgneqns rocl'( Dark gray and darlf greenish gray, fine- to medlum-gralngd
Landslide deposits Chaotic mixtures of sand- to boulder-size material in steep terrain abundant. Generally pale greenish gray and vesicular. The larger plug contains bands of dense American Ravine Andesite Stocks and dikes that cut Mesozole |ntru3|ons, Tertiary color inde():-gfrggq_)éo%?anﬁg:;:rhi?url]%?;dm?; o:geor:gzz;ttlCf;?:?;:gv?lﬁr?rznog-r?;?n);dmrit:fti):sri:nevx’:lz
deposited by debris flows or rock avalanches. Mostly derived from hydrothermally black glassy andesite that alternate with partially devitrified and frothy andesite. Thi resembles ash-flow tuffs, and the Silver City andesites. Variable phenocryst content; rock with ted to bioflt O.hl it pt' it gd dote. Gabb SI;I h p
59+ altered andesite (Tfha) in the northwest part of the quadrangle. Includes deposits ~2 km north of frothy flow rocks in Tvbh (below) and the plugs may represent feeders for Tvbh flows. more abundant phenocrysts is generally in the interior of larger intrusive masses (Calkins, 1945). converied 1o DIOWE, chore, acinole, anc epicors. =abbro generaly has byroxene an
) Mt Abbie that are interpreted to have formed by rotational slump of Tfp on Tva. Probably Generally light gray and porphyritic, with minor to abundant slender phenocrysts of hornblende plagioclase in about equal amounts, although locally either may be as much as 60% of the rock.
N Pleistocene; surfaces are not hummocky and deposits have been dissected and removed by - Hollow hornblende pyroxene andesite porphyry Several intrusions northeast of (Table 1) to 5 mm mostly rimmed by magnetite. Sparse plagioclase phenocrysts to 2 mm long. Equigranular to somewhat porphyritic gabbro contains distinctive, stubby, equant grains (<1-7
o active Holocene streams Silver City of dark brown (where unaltered) rock with abundant distinctive "hollow" According to Calkins, Tara contains sparse augite phenocrysts and scattered quartz grains; the mm) of a mafic mineral, likely predominantly augite, now completely or rarely paortly replaced by
Tvsu ' brownish green hornblende phenocrysts to 3 cm long that are easily seen in hand specimen. Ialtter areélkezlx/ xenocrystic. TheI mlatrleconmsts of ;Ibllotaxmc plagloclasfehmu\:/rolhtes, all\/l few Qlfzrcent aCt[I)?)O“te.SLoc;f”y Slubhet:ral pyroxen? glralns Ito 7 mm Iongzaére as)mdl'mhl as f?O éo Io{ pcterhyrltlc
. . i i i ix-fi i _axis: ass, and <2% opaque minerals. In a few marginal exposures west of the Vulcano Mine, Tara is gabbro. omaller, elongate or equant plagioclase grains (2-o mm) display fluidal texiures on
N Ferricrete Iron oxide-cemented stream channel conglomerate and sandstone along These pheno_crysts typically have a discontinuous matrix-filled central cavity along the c-axis; geaﬂ devoid of zecr]]ocr sts and is white. Ther% are nc?isoto ic ages for Tara. weathered surfaces and are locally saussuritized or partly converted to white mica. Matrix is low
N the canyon adjacent to Toll Road in the northwest part of the quadrangle. As much as many have H-shaped cross sections. They are generally rimmed to totally replaced by magnetite y p Y pic ag i alkali fold S o ol hvrif bb hvthmicallv banded
> 5 m thick i ts al ins of th t st Probably Pleist d formed and commonly corroded along the margins, where they are replaced by microscopic intergrowths in alkall feldspar. some fine-grained, porphyritic gabbro appears rnythmically banded.
\ m thick in remnants along margins of the present stream. Probably Pleistocene and forme ; ) ; Locally, dikes and irregular masses of gabbro porphyry to 30 m across (not mapped
\ by acidic surface waters derived from weathering of nearby pyrite-bearing andesite. of other minerals. Stubby andesine phenocrysts to 2 mm, and sparse augite euhedra to 1 mm telv) intrude th ) ¢ aabbro. Th i tinolite aft bhedral
sl prsen b 1) Plagodase and g ranceysls rad 1 oo mattx g Wosl ol e oy s Surme e e A PR ool S
. the mass of the intrusions forms a crude ring dike. Probably comagmatic with Tva because a few . ; : ;
58 ~0, and minor scoria in small exposures in the south part of the quadrangle gn McClellan Peak anci ’ Tsa ” Tsba ‘ s ‘ '?Ilgler 4(;ItyF_an(feSItes h (1t_7.691(()j.22_t toﬂ1825?}??6 M?' flvgoaf(;e;, st ch)%?ciegir;h:egb;‘np of the Sutro Mine adit, which goes through the Comstock fault west of
4 - ; ; ; able ine orphyritic andesite flows that contain 20-40% ,
Ameri_can Flat, and in American Ravine. A_ s_ample from a plug south of_ the Delaware Mine - syrr&);r;ehho?rrlggﬁggeaﬁ2sseif:epg%mrgrxeasreﬁeraloige;a?]f %:?y;glfrzgglsgxgﬁgsg phenocrysts <3 mm long. Andesine Iabrado)r/itepphperzlocrysts generally stubby and predominantly the Utah Shaft, contains ~60% weakly zoned calcic plagioclase laths, 30% brown hornblende,
contains ~30% phenocrysts of abundant olivine from 0.4 to 4.5 mm, augite to 0.7 mm, minor nough to show on the map. Contains abundant phenocrysts of plagioclase to 2 mm. and spar single crystals but may include a few conjoined grains. Augite, the dominant mafic mineral (Table and 10% partly actinolized augite. Hornblende forms irregular oikocrysts to 50 mm that host
Tbhap plagioclase laths to 0.7 mm and rarely to 2 mm, sparse biotite (<0.1 mm diameter), and minor enougn to show on the map. Lontains abundant phenocrysts ot plaglociase 1o  and sparse i i i i many ~3 mm plagioclase and augite crystals.
. f ! I ’ augite and hornblende phenocrysts to 1 mm. Felted matrix consists of plagioclase microlites and 1), commonly euhedral and locally intergrown with magnetite and hornblende. Hornblende, in y plag 9 Y
opaque grains (Tablg 1).|n an intergranular groundmass of flng plagioclase, pyroxene, and glass. altered, devitrified glass some flows as prisms to 4 mm, is commonly partly to wholly replaced by magnetite. Minor
iA;t):tlt? occurs asl_tmlc:olltis in glasts a_nd aAs |nc|ush|o|ns in pltagloclafgé/LaFrgdon;%;orms ilonggﬁ/e ’ ’ hypersthene in hornblende-poor rock. Compositions range from basaltic andesite to andesite to Jrp Foliated lithic rhyolite porphyry Dikes of foliated lithic rhyolite porphyry cutting
aths from microlites 1o phenocryst size. As a whole, coniains ~15% olivine, o augre, o P . ; . trachyandesite (Figure 5), but many samples may be partly alkali metasomatized. Where Gardnerville Formation on the east flank of McClellan Peak. Jrp contains 10-15%
plagioclase, 15% black glass, and 5% opaque minerals. Vesicular flow rock contains ~15% - :;g;zlr(;n:Ieesatngfesjltj;gg.rp%);%eglk:y szenv(\;as;}c;at(t;(;(_ejogil)(’escgr;;Vgﬁsyszﬁg)::gﬁ:ﬁ relatively unaltered, a rare occurrence in the quadrangle, Tsa andesites have gray to black anhedral stubby plagioclase phenocrysts to 5 mm. Rounded, commonly highly embayed, and
olivine and augite grading from matrix size to 2 mm phenocrysts. slender hornblende phenocrysts to 1 cm thinly fimmed by magnetite. Contains abundant stubby devitrified matri>_< and generally light gray to_locally red_dish wgathered crusts. _ _ partially recrystallized quartz phenocryst§ to 4 mm make up 3-5% of the rock, anhedral
to equant plagioclase phenocrysts to 1.5 mm. Plagioclase phenocrysts average ~An,, and ~25% Auto.breccra's and debns-flow' brecaas' comprise major amounts. of Tsa, particularly in orthoclase phenocrysts to 1.5 mm comprise 7-10%, and slender mafic phenocrysts to 5 mm
LATE MIOCENE AND/OR PLIOCENE DEPOSITS have cellular zones. Minor stubby to rounded augite to 0.2 mm present. There is a fairly strong Crown Point Ravine. The autobreccias contain 20-50% angular, but relatively equant, clasts that make up 5-7%. The mafic mineral, probably originally biotite, is replaced by fine-grained shreddy
difference in size between phenocrysts and plagioclase microlites set in devitrified glass. are generally 5-40 cm, and rarely as much as 1 m, of devitrified andesite that is texturally and brown biotite and some chlorite. Well-rounded to somewhat jagged, commonly elliptical lithic
i . . . . o compositionally like the matrix, and similar to that of interbedded flows. Autobreccia clasts are fragments of JRgs siliciclastic rocks mostly < 40 mm make up 2-30% (commonly ~5%) of the
571 Big boulder debris flow Laharic debris-flow deposits typified by large boulders. Crops commonly gray to greenish and matrix andesite is devitrified and commonly hematitic. Debris- rock. Matrix consists of anhedral intergrowths of ~55% orthoclase, 30% quartz, and 15% shreddy
out extensively north of Jumbo. Typically contains clasts to 3 m in diameter; locally Biotite rhyolite(?) tuff At least 70 m of non-welded to poorly welded, pinkish gray flow breccias were likely lahars, and include both matrix- and clast-supported breccia with a biotite (probably metamorphic in origin). Traces of apatite and zircon present. Strong foliation
contains blocks of partly disaggregated platy-jointed andesite as much as 10x100 m. Heterolithic, biotite tuff northeast of Jumbo. Generally poorly exposed. Contains sparse phenocrysts variety of andesite clasts to 40 cm and rarely as much as 1 m in diameter. Cobble-sized and mainly defined by replaced biotite(?) flakes, parallels elongation of lithic fragments. ,
but clasts of black to dark gray vesicular to dense, finely porphyritic pyroxene andesite with ropy, of plagioclase to 1.5 mm, sanidine and biotite to 1 mm, and a trace of quartz to 0.5 mm. larger clasts typically >70% of the rock. Debris-flow matrix is generally andesitic sand and silt. ’
wind-polished surfaces comprise ~50% of the unit. Other clasts include hornblende andesite and Uncollapsed to slightly collapsed pumice fragments to 20 mm diameter, rarely to 40 mm, are 2- Tsba is a flow within Tsa. It is dark greenish gray to greenish gray and somewnhat like typical . . . . .
rare Cretaceous granitic boulders. As much as 15% of the clasts are highly altered rock (mostly 20% of the rock, with amounts varying through the exposed thickness of the unit. Lithic Tsa, but contains large hornblende phenocrysts and minor altered biotite. Labradorite - Preachers Formation Afew small exposures, <10 m thick, of white quartzite with
silicified or quartz-alunitic), but these are not evenly distributed. Sand and mud matrix, which fragments, rarely >15 mm across, of tuff, gabbro, andesite, and siltstone make up 0-40% phenocrysts to 5 mm moderately elongate, with larger crystals rounded. Pale brown to olive- silica cement on the east flank of McClellan Peak. Some medium-thick laminations
typically does not crop out, is exposed in the Virginia-Washoe Road; elsewhere weathered away, (commonly ~25%) of the rock. Stratigraphic position uncertain because the base is not exposed, green hornblende to 8 mm with opaque rims, pyroxene partially replaced by calcite, chloritized observed in float samples but not in outcrop.
leaving boulder-strewn surfaces. As much as 30 m thick. Age not well constrained, but is likely but appears to be a local unit in or above the Alta Formation. biotite to 2 mm, and small grains of magnetite also occur as phenocrysts (Table 1). Matrix is felty
Late Miocene or Pliocene. plagioclase, altered pyroxene, and opaque minerals, possibly in altered glass. Contains some Gardnerville Formation Siliciclastic rocks (JRgs) dominantly thinly laminated,
_ _ - Flow-banded biotite rhyolite Poorly exposed, pink to white, altered rhyolite with rounded, fine-grained xenoliths of biotite-pyroxene-hornblende diorite. 9 medium gray siltstone and very fine-grained feldspathic sandstone. Thin
- Black dike (8.2+0.3 Ma and 8.6£0.3 Ma, Vikre et al., 1988) Basalt intruded along the pronounced laminar to slightly undulate flow banding northwest of Jumbo. Overlies and Tss is white to pale olive sedimentary rock in Tsa. It includes sedimentary horizons pebble conglomerate beds occur locally. At least 300 m thick in the quadrangle. Siltstone has 10-
564 footwall of the Comstock fault zone (Becker, 1882). As much as 8 m wide. Does not is possibly interbedded with Tabt. Contains minor biotite plates to 1 mm and equant plagioclase interbedded with Tsa flows and breccia south of Mt. Davidson in the Bullion Ravine-Suicide Rock 30% argillaceous matrix, and trace to several percent of calcite cement is typical. Disseminated
crop out, but encountered in nearly all underground workings from the Savage Mine to the phenocrysts to 2 mm in a matrix of as much as 10% plagioclase laths (<0.1 mm) and distinctly area. Between Bullion Ravine and Crown Point Ravine, as much as 17 m of poorly bedded pyrite cubes to 1 mm present in places. Locally highly carbonaceous, particularly near the west
Caledonia Mine. Apparently pinches out within ~50 m of the surface. Based on a sample from the banded, devitrified, and altered glass. Composition unclear due to alteration and microcrystalline andesitic conglomerate with interbedded reddish andesitic sandstone are overlain and underlain border of the quadrangle (NW" Sec. 28, T17N, R20E) where graphite was mined. Siltstone and
New Savage Mine, Tbd contains ~10% olivine (nearly all altered to clay), 10% augite, 65% texture; may be latite or rhyolite. Contains much less than 1% scattered, irregular, gray by breccias. Between Suicide Rock and Confidence Ravine, at least two sedimentary units, fine-grained sandstone in a tiny exposure east of Silver City contains rounded clasts of
plagioclase, 5% opaque minerals, and 10% glass (altered to clay). Crystal sizes are <1.5 mm. cognate(?) microgranitic inclusions to 7 cm that contain ~20% biotite, 5% quartz, 20% orthoclase, including one with as much as 15 m of gray laminated tuffaceous siltstone, are overlain and intermediate composition volcanic rocks to 30 mm. Several interbeds of marbleized limestone (J
Plagioclase forms laths with weak oscillatory zoning averaging ~Ang;. and 55% plagioclase. Inclusions are anhedral-granular with average grain 0.07 mm across, underlain by breccias and are locally associated with ash-flow tuff. kgm) to 10 m thick crop out on the east flank of McClellan Peak.
except biotite, which is euhedral and as much as 0.3 mm across. The unit is metamorphosed near Mesozoic plutonic rocks. The most intensely
4 | Hornblende-plagioclase andesite (18.02+0.24 Ma, Table 4) Relatively phenocryst- rnetgmorphosed siI.iciglastic rogks are hornfels or sc.hi.sts with as.much as 40% metar’norpnic
} 'b \ ! / vEy MIDDLE MIOCENE ANDESITIC TO RHYOLITIC ROCKS Virainia Citv volcanics rich, light greenish gray flow rock mapped separately at and near the base of Tsa. biotite. Loca_l cordierite seen in hand sample. S_enmte (fine-grained aggregate qf ml_c;_a-llke
B/{\def/ 20‘VCH-1037 ! yamy) L 9 y Phenocrysts include stubby plagioclase to 5 mm, black hornblende to 1 cm, and tiny opaque Phaﬁes) SChlit gomrsnonttnljore ddISta?ﬂ)éff?tn’l |ntrdu5|ve fft?JCkS,daTd Tnda“rJISltte occurs l? t%rlgl'PaI”y
P | < / R 2 . . . - T grains (Table 1) in a matrix of tiny plagioclase laths, granular feldspar, devitrified glass(?), and argillaceous beds. Spotted cordierite-biotite and sericite-andalusite schists occur at the Tyler
Qs "l‘\\\ / 2 o =0 / T —'} & ‘<’/ L/,// —)Qs % : fod gﬁﬁ;g:::'tlzdiﬁc:zmgllzilzoé?c?ngﬂ ?neT?et;I:t(erL(;?Jgtegg?i/hzlztl:tgd?gng?éerlg)e;rg: Callt?u-:gl:lr;/ Steamboat Valley sequence opaque and hornblende microlites. Near the Virginia City reservoir, includes a relatively unaltered Mine. Limey beds on the east flank of McClellan Peak 70-100% recrystallized to fine-grained,
YIRNE ! v & i / \ - ,’ ¥ circular exposure > 0.5 km in diameter to the east in the Flowery Peak Quadrangle. Contains Volcaniclastic sedimentary rocks of Steamboat Valley Very light-gray to pinkish- flow with well-developed columnar jointing perpendicular to its base. May be as much as 75 m 5"9tht|y SCE'StOZetWh'te rTar?lT& Nei:. Stslaintboat ‘V?t”ey t:,etun'tdcgf‘st!fts mo;tl(;j/ Ef p'?“tl'c_ rt?ctk,st
L JRos st Fit ot o [ ‘\I'var}/, / 1 cm; and minor biotite as books to 6 mm (Table 1). Minor quartz as rounded and embayed grains and tuff in the northwest corner of the quadrangle. Conglomerate contains pebble- to cobble- Hornblende andesite (17.43:0.16 and 18.32+0.32 Ma, Table 4) Flows and possible ebbl sandst(j)ne and lapill tuff(’;) Compositional lavering here ay earspto be subg arallel to
S NEQN \ \\ X \ L/,c \ r—— to 2 mm. Minor opaque grains and a trace of tiny, clear apatite prisms present. Matrix dominated sized clasts of pale red to light gray hornblende andesite, glassy medium gray pyroxene- - domes as much as 100 m thick at the base of Tsa. Distinctive greenish gray to medium Eﬁeta%or hic foliation P e P yering PP P
\ ) A\ |/ A “‘\\7\/\' Taap N by plagioclase laths that average ~50 um long and form pilotaxitic texture in a field of granular hornblende andesite, dark gray andesite, and pale red glassy biotite-hornblende-pyroxene gray rock with abundant black (olive-green in thin section) hornblende phenocrysts to 1 cm or P '
7 \ S \E vean \ M / a\ potash feldspar, hornblende, and opaque microlites. One of the most silicic intermediate rocks in andesite. Contains local beds with angular pebble- to boulder-size clasts that were likely more and sparse stubby labradorite-bytownite phenocrysts to 1 cm. Homblende phenocrysts
Q3 A\ § \ Y, T the quadrangle, containing ~64% SiO,. deposited by debris flows. Includes cross-bedded, fine- to coarse-grained, generally well sorted, commonly form radial rosettes and plagioclase occurs locally in glomeroporphyritic clots.
> tuffapeous sandstone with angular to rounded anfjesne fragrnents, gIas; shards, and grains of Hornblende has thin iron oxide rims. Plagioclase partially altered to calcite+chlorite. Trace to
Kgd - Andesite porphyry dikes Andesite dikes of varied composition and texture west of plagioclase, hornblende, pyroxene, and opaque minerals. White to very light gray clayey tuff is a minor opaque grains to 0.5 mm present. Tsh has a finely pilotaxitic matrix of plagioclase laths _ _ —
Jumbo intruding Davidson Diorite(?), ash-flow tuffs, and Mesozoic rocks. Dikes contain minor constituent. with altered glass(?), intersertal pyroxene, and tiny opaque grains. See accompanying text for full unit descriptions,
20-35% plagioclase phenocrysts to 3 mm and as much as 25% pyroxene phenocrysts to 10 mm . . notes, and references for this map.
or as much as 20% hornblende phenocrysts to 7 mm. Matrices generally dark and aphanitic but ;Jr?dpeesritea?Izsvssltegsencgraﬁ;eigbegic\élaa:lreywit(g Sc?c’)?nlr%gr? c':\g%mni?leantl) pI\I/Iaet)clill;g;r-]gt;i:]agy All tables, figures, and references cited above are also found in this text.
appear 1o be crygtalline. A hgrnblende gndesitg dike .cutting Qligocene ash-flow tuff near exposed in a relatively sn1all area south of Steam’boat Valley. Distinguished by the presence, in -
544 4 ) . ’ wrﬁﬁl:gagof:;zr:zéngu;%dfn?I:r:gcsllcl)m ";'goﬁsﬁf,ilgsg'ki:r?géalgfs120/5 gl(::r%aitﬁ‘amai?oqggitﬁé some flows, of olivine that is partially to wholly replaced by glassy orange iddingsite. Phenocrysts MIOCENE-OLIGOCENE TUFFS AND SEDIMENTS
// ( b \ 5 ' . R '0‘:’: J roundmass of fine pla igclase laths andgma zet?te Age c?fthe dirlzles not wéll constrainZd The include andesine to 7 mm, augite to 2 mm, hypersthene to 1.5 mm, and opaque grains to 1 mm. “ Unnamed lithic tuff Weakly hydrothermally altered Miocene lithic ash-flow  tuff
3 I+ ‘ / : L ; h ‘ .:.:0: g(,;"NQSa-3402 gut sericitized ash-ﬂgw%uffs but do not a ez?r to bé sgricitized themselves. Generall weékl t)cg Hornblende to 5 mm, olivine in rounded anhedral to sharply euhedral grains to 2 mm, and biotite disconformably overlying Santiago Canyon Tuff north of the Baltimore Shaft. At least 18
=< =7 v = 2 ) 22 : } =, :“’ : i, : : PP : ; erary weakly, to 3 mm may be present (Table 1). Trace amounts of stubby gray to brown apatite prisms to 0.5 m thick, but lower and upper contacts unexposed. Densely welded, with ~5% collapsed pumice
v Ny : % 4 moderately propylitized with chlorite and trace epidote. Probably not part of the Virginia City suite P . : i ) : : ; s
=g q Y ) ; ? E ; : L2 9 because they were intruded along northeasterly faults that cut nearby Virginia City suite rocks mm ub|qU|_tous_. Matrix generally pIIOtaX't'C. and f|ne|y. granular., with plagioclase, pyroxene, and fragments to 30 mm long. Phenocrysts (<10% of rock) are plagioclase to 1.5 mm, sanidine fo 1
1 5 a5 : ! A o A TSE \ Assumed to be vounaer but do not resemble andesites of the Flowery Peak suite : opaque microlites. Some flows nearly seriate. Breccias, possibly common but poorly exposed, mm, biotite to 0.5 mm, and quartz to 0.5 mm (Table 2). Lithic fragments (15-30% of rock), almost
N Qs s . s A ¥ young v : include some laharic breccias in the upper part of the unit. all <4 cm across, include common siltstone and tuff fragments and lesser amounts of carbonate
\\ I Lower andesites of Steamboat Valley Andesitic debris flows and flows that rock, andesite, and gabbro. All lithics except tuffs probably from Mesozoic units.
N generally contain pyroxene with or without minor hornblende, but no olivine, in . : . oL
\ FLOWERY PEAK MAGMATIC SUITE the northwest part of the quadrangle. Flows, which probably comprise <10% of the unit, are Tst Santiago Canyon Tuff (23.12£0.05 Ma, Henry, in prep.) Light gray to pinkish
S\ 454 ) ot P ; ; medium to dark gray. Some strongly resemble two-pyroxene flows in Tva. Debris-flow breccia : gray, moderately to .strongly wglded, rhyolitic tuff as mucn as 120 m thick. Holocene o Ql Qay
B I\ S m Biotite _hornblende ande_s“:e (14.20£0.43 Ma, Table 4) nght-brov_vnlsh-gray enerallv matrix su .orted has anaular to subrounded clasts to 2 m or mor.e Clasts. mostl two'- Contains 30-40% phenocrysts of plagioclase; slightly smoky or rosy, vermicular quartz; and Qs at
» 15 /208 NXTdap \i N weathering, light gray rock in the northeast part of the quadrangle. Contains ~ 30% 9 Y desit PP f7 d E ia to light locally flow-b d- d k7 Deb y fl sanidine. Quartz and feldspar phenocrysts to 4 mm across, most commonly ~2 mm. Minor biotite Qa,
53 1 \ \Ts5 y S TS;IH phenocrysts of stubby andesine to 5 mm, elongate hornblende to 2 mm, distinctive biotite books pyroxene andesite, range irom dark gray scoria 10 fight gray locally Tow-banded rock. Debris Tlow and hornblende phenocrysts ~1.5 mm. Contains rare but ubiquitous euhedral, honey-colored Pleist Qis E
AL 90 dap,aamﬂ 2 I A% 0.‘53.?;:%3 to 5x2 mm, and minor bottle-green augite (table 1) in a light gray groundmass. Some rock has mattrlx tls f“?lht to p'gk'ISh tgray publ;/en_zregl aqde:tf and ml?y.colntjln s?)medshﬂdz. F(;he.?oczrys; sphene (<0.5 mm) generally replaced by yellowish anatase(?) or leucoxene and difficult to eistocene Qas
50 o < loo’g.:,:,:.&. 7 Z traces of rounded pinkish quartz grains and rounded olivine. Unaltered in nearly all outcrops, with content of flows and clasts variable (. able 1), bu generally includes abundant labradorite to identify megascopically, particularly in altered rocks. Light gray, moderately to strongly
50k ‘gzs’ = Al minor clay that could be either hypogene or supergene. Variable flow-banding attitudes and mm, pyroxene to 2 mm (mostly clinopyroxene, but minor orthopyroxene common), locally compressed pumice to 2 cm long common. Pumice generally well preserved in altered rocks; Pliocene
fthoa o/ . 2 =, poorly developed columnar jointing suggest Tfba is probably a flow dome that cuts and lies on abundant hornblende to 1 cm, and small opaque grains. Unit includes Tvsv, d|st|nct|(:/e medium green in propylitized rocks and white in sericitized rocks. Pumice in lower Tst may be difficult to
\ ey 3 : Tfha. gray frothy rock_ (weathering to light prown or orange-pink) with as mucn as .25 % irregular recognize due to strong welding. Sparse pinkish gray felsic lithic fragments (1-1.5 cm). Underlain
vesicles locally lined by vapor-phase minerals. Tvsv forms a flow to 25 m thick with local crude in places by poorly exposed gravel, Tsg, generally a lag containing cobbles and boulders of older - - intrusive rocks,
. . . columnar jointing and flow banding with variable attitudes. It contains abundant labradorite- magmatic suite unknown
Homblende andesite (14.5120.12 Ma, Table 4) Medium to light gray bytownite phenocrysts to 4 mm and small clinopyroxene, hypersthene, and opaque grains. Matrix tuffs.
andesite in the north part of the quadrangle with phenocrysts of d phe Y e . Py » yp ’ paque grains. . . .
- 52 elongate hornblende to 1 cm and equant, separate and conjoined plagioclase to 4x5 mm is pale brownish gray deV|tr|f|e_d glass with plag_loclase_, opaque, and pyroxene microlites. Tvsl is Tet Eureka Canyon Tuff (24.90+0.06 Ma, Henry, in prep.) Light-gray, pale red, or very pale Tod
] Pyroxene observed by hand lens in some roék. Pervasive hydrothermal alteration and absence OI.’ chally sgparated from.u'nderlylng Tvbh by a thin section of white to very pale orange, sandy to orange, poorly to moderately welded, phenocryst-poor (3-10%) ash-flow tuff in I
near absence of biotite in Tfha serve to distinguish it from Tfba. Most Tfha is strongly silty sediments and lapilli tuffs. scattered exposures. Underlies Tsg and disconformably overlies Nine Hill Tuff or older rocks. As ™ on
s hydrothermally altered to white or yellowish gray rock in which textures are commonly destroyed. much as 40 m thick. Approximately equal amounts of sanidine and vermicular quartz phenocrysts
524 Lz p Local propylitic to rarely fresh remnants. Both highly altered and relatively fresh samples contain ] (Table 2) to 2 mm. Lesser amounts of smaller plagioclase and thin biotite phenocrysts. Matrix is Tol| Tha | Tihax - irusiv rocks, Flowery
Tbhap conjoined and elongate plagioclase phenocrysts, brown hornblende (variably rimmed with Kate Peak Formation slightly welded glass shards. Minor amounts of weakly compacted, gray, banded or axiolitic eak magmatic suite
\, ’ opaque material), and in some samples minor pyroxene and trace biotite in a pilotaxitic pumice fragments to 1 cm common_ly obsct_Jred by <'.-_1Iteration. A small exposure of highly altered c2 1
/ ‘/ groundmass of plagioclase microlites, opaques, and devitrified glass (Table 1). Some plagioclase Hornblende and pyroxene andesite flows (15.43+0.26 Ma, Table 4) Flow sequence phenocryst-poor tuff west of Jumbo is tentatively assigned to Tet. &2 b
- N phenocrysts have growth zones with fine sieve texture near the rims. Traces of strongly embayed forming the upper part of the Virginia City volcanics east of the Occidental Lode near ge
. L omaee quartz found in one sample. Tfhax is locally distinguished intrusive or flow(?) breccia in the unit. Kate Peak. Base not exposed. The lower part, mostly west of Nevada Route 341, is much like Tnt Nine Hill Tuff (25.32+0.07 Ma, Henry, in preparation) Strongly welded pale 28
Qa; s Tfhap is highly altered, bedded pyroclastic(?) rock found at two sites in probable lava sequences rock in the Alta Formation and mainly.consists of pyroxene andesite flows with a few hornblende red-purple or light gray to medium gray rhyolitic ash-flow tuff. Readily
1 @ 2 /20 (but only extensive enough to be mapped at one). Ttha overlies Tva and underlies or is intruded andesite flows that mostly occur low in the section. Unaltered Tvka is generally medium gray. It recognizable by the presence of strongly compressed and stretched pumice fragments to 15 cm - Tri Tac | Thap i\';i‘r;iiivaeéggkmség'r‘;:ﬁecfyszf:k or
\\ 4 54 by Tfba. contains mostly stubby plagioclase phenocrysts, generall_y as b_ro!(en fragments grown together_ln long with aspect ratios of 10:1 or more. White, pumice-poor, weakly welded tuff comprises the
) /'/ crystal aggregates 2-5 mm across (locally to 7 mm) typically in irregular equant clusters. Augite lower part of Tst locally. Contains 5-7% phenocrysts of sanidine, anorthoclase, and quartz to 1 — intrusive rocks, Virginia
{ P , (o \ \ I | Z i | Biotite hornblende andesite intrusion (14.82+0.17 Ma, Table 4) Strongly flow- and rare orthopyroxene occur as stubby crystals <1 mm, but may be obscured by alteration. In mm with a trace of biotite (table 2). Matrix is strongly welded, devitrified glass shards and pumice. City magmatic suite
\ 4 - iy \ > '\J)\ banded, unaltered, highly magnetic (reverse po.Iarit_y)-pIug at’ Mt. Abbie. Texturally and hornblende-bearing flows, abundant brown hornblende commonly occurs as broken crystals Minor amounts of small lithic fragments. Lower Tst is somewhat more phenocryst poor (~3%) and
514 N g / v \mMC00-51 oy compositionall éimilar to tne andesite of Flowery Peak which it intrudés Contains relativel mostly <2 mm, some with magnetite rims or completely replaced by magnetite. Magnetite is a contains no anorthoclase (Deino, 1985). Biotite not commonly found in rocks affected by vapor- e
Qa 4 A 4 coarze IomeIYo henocrvsts of plagioclase hornrglende ’(rimmed by opa ne material) as thg minor mineral as grains to 0.5 mm. The matrix consists of variable proportions of plagioclase and phase alteration. As much as 5 m of gravel (Tng) with cobbles of Mesozoic rocks and Tgm lies 2 =
dal / / dominangt mafic ?ninor b?(;tite andpop%que and a trace of clinopyroxen)(le ('I%bclle 1) hornblende microlites in brown devitrified glass or black glass and may contain minor biotite. beneath Tnt ~1.5 km west of Silver City, and thinner gravel underlies it east of McClellan Peak. § g Va”Se‘;asre“gSj"me Kate Poak
. / ’ ’ ' Interbeds of lahars, autobreccias, and biotite-bearing andesite flows distinguish Tvka from the s § Bailey Canyon
Qar \ / ) ] Alta Formation west of the Occidental Lode. Flows and lahars of dark andesite north of Kate . ) . Tvss —-Tvkb sequence Alta
(Qas / ./ Biotit_e hornblende a_ndesite (14.58+0.12 Ma, Table 4) Reddish brown weathering, Peak and east of the quadrangle have 20-30% fine plagioclase phenocrysts, lesser equant Tit !_enlhan Qanyon Tuff (26.774_.-0.06 Ma, Table 4) Pale red, pale red-purple, or ‘é? 58 e . Formation
J [ greenish gray rock with 15-30% phenocrysts (Table 1) of equant to elongate, rarely augite, tiny magnetite, and as much as 1% euhedral olivine. . W= light brownish gray (pale greenish-gray near top) welded ash-flow tuff to 120 m & £8 | Twu —Tw
! ¥ /’ conjoined plagioclase to 4 mm, black to iron-oxide-rimmed hornblende mostly 2-3 mm long, but thick. Distinguished by abundant foliation-aligned thin black biotite plates. Contains 25-30% = 23 — m
F, / S Kfg some to 9 mm, and euhedral biotite to 5 mm in a devitrified groundmass containing plagioclase Biotite-hornblende andesite flows A flow or sequence of flows of biotite-bearing phenocrysts including abundant plagioclase averaging ~0.5 mm and lesser amounts of sanidine Tvel Tvsv — Tk vl Tva
’ \\//30 . | 1350 microlites. Some p_IggiocIase phenocrysts h_ave finely sieve textured growt_h zones near the _rims. andesite porphyry ~70 m above autobreccia (Tvkx) east of the Occidental Shaft. to 4 mm, quartz to 5 mm, and biotite (Table 2). Quartz is rounded, slightly vermicular, and Iocglly —1 Tvas
*C00-65/+, Tsa i Commonly propylitized, altered to clay minerals, or bleached and stained with iron oxides. Resembles intrusions (Tbhap) in the Comstock district. Contains minor biotite phenocrysts to 2 smoky. Minor hornblende and a trace of opaque grains present. Sparsg flattened pumice Tux
! ) : -'/‘5op\ S Weakly altered to unaltered remnants occur locally. Probably represents flow domes or intrusions mm, a few percent hornblende to 3 mm, and square to weakly castellated plagioclase fragments to 5 mm long. Hornblende and pumice rarely visible in hand specimen. Rare volcanic 7 Tap
/ . into Tfha and Tva, although contact relationships are commonly unclear due to destruction of phenocrysts to 3 mm. lithic fragments to 5 mm have phenocryst content similar to TIt. Matrix contains spherulitically N irusive rocks. Virginia Git
4350 7 Va minerals and textures by hydrothermal alteration. Similar to Tfba, but probably older because . ) o ) ) crystallized and axiolitic shards. Tlg is a local basal gravel with clasts of Tgm and granodiorite to S Tax B or Silver City n;ag,ﬁaﬁc auite
/qu " Tfba seems to postdate alteration that affects Tfbha. Autobreccia Breccia as much as 50 m thick in Tvka in Long Canyon. Predominantly 1m. —
4 \ composed of angular andesite clasts to 30 cm that consist of hornblende and pyroxene Tss
l \ andesite similar to Tvka. Guild Mine Member, Mickey Pass Tuff (27.12+0.10 Ma, Table 4, and 27.3020.07 L2 Toa
1 \\ ’ Tfp ‘- Ttpl Andesite of Flowery Peak (14.39+0.20 and 14.89+0.20 Ma, Table Ma, Henry, in prep.) White, light greenish gray or pale red-purple rhyolitic ash-flow tuff g% b
\ \\ 4) As much as 300 m of interbedded andesite flows, minor lahars, and . o ) ) with variable phenocryst content (15-40%). Phenocrysts are vermicular, bipyramidal quartz to 2 5 % soa
3 ) a few whitish ash beds. Base is commonly debris flows with Flowery Peak suite andesite Andesite lahars Several lahars, most <10 m thick, interbedded with andesite flows mm, clear to yellowish sanidine to 3 mm, plagioclase mostly ~2 mm, biotite <1 mm, and opaque & Tshp
l } boulders to 2 m and some clasts of older lithologic types. Unconformably overlies altered Virginia - in Tvka. Most too thin or poorly exposed to show on the geologic map. Typically grains (Table 2). Matrix is of commonly strongly welded glass shards and compressed pumice. Tsh
i / City suite andesites. Flow(?) breccia (Tfpx) and lahars (Tfpl) mapped separately in a probable heterol||th|c, contamlng suprpuntljed ClaSth <::;0 cm aMnd rarely as mugc:h as 5(_)| cm |njd|ané|eterdof Much of Tgm is reddish with sparse pumice as white, 2-3 cm, vapor-phase altered patches and -
| A \ Fag flow dome complex north of Long Valley. _ _ several textural or compositional types of andesite. Matrix consists of gray silt, sand, and mud. cavities. In upper part, pumice increases to 10% (Bingler, 1978), as do quartz phenocrysts. -
o Unaltered Tfp is light to medium gray rock with 20-50% phenocrysts. Plagioclase Contains minor <1 cm to 1x6 cm lithic fragments of dark metaigneous rock and argillite (Jm and T
\ phenocrysts are characteristically stubby, poorly formed, equant, conjoined grains. Hornblende, 2 -
| the most abundant mafic phenocryst (Table 1), is mostly broken crystals <2 mm, but well-formed TRgs?). 79
\ , , A -
] phenocrysts reach 2 cm in some rocks. Hornblende commonly includes plagioclase grains. It is Bailey Canyon sequence - . . . . " ‘ e
491 | generally brown with magnetite rims or completely replaced by iron oxide, but some is corroded . _ Gravels Channel-filling gravels to 10 m thick with unknown stratigraphic position. 2 Tt
] and partly replaced by biotite and/or pyroxene. Brown biotite phenocrysts, typically <2 mm, Hornblende andesite flows (15.7910_.20 Ma, Table 4) Flows with abu_ndant Consist malnly of unsorted ct?bbles to boulders, primarily of gabbro. A [arge exposure 8 T
V. /: generally have magnetite rims and are locally corroded. Augite and(or) orthopyroxene may occur _ hornblende as much as 2 cm long. Rock with sparse hornblende rare. G(_enerally Il_ght to near McClellan Peak is mainly lag and includes clasts of Tgm, Tlt, and rare Tnt, with clasts of Jm S TH ng Tg
| as stubby crystals <1 mm. Hypsersthene is the only pyroxene in some hornblende-rich rocks. medium gray or paleobrpwn to pale red. Commonly forms bold outcrops. Mostly highly vesicular, and JRgs near the base. Smaller exposures on Hartford Hill overlain by Tst may be younger than 5 Tig
4 / g 5\ \aas Magnetite present as grains to 0.5 mm. Variable proportions of plagioclase microlites, biotite with as much as 15% irregular voids to 4 mm; but locally dense and dark gray. Flow breccia some tuffs, but may predate Tgm because no tuff fragments were observed. Rounded boulders T
% \ microlites, brown devitrified glass or black glass make up matrix. Clear size difference between locally common and generally less resistant than the flow rock. Flow foliation highly variable and of granitic rocks to 1.5 m across occur in both exposures. ‘
Tom / I Tara plagioclase phenocrysts and groundmass microlites is typical. commonly oriented at high angles to flow contacts. Phenocrysts (Table 1) include andesine as
,’ 25\’\ 30\\ / | : ‘\ moderately elongate to blocky, mostly subhedral grains to 5 mm; euhedral to anhedral brown o -
II 20 20 , 1 ‘\\|¥|;§ hornblende, commonly rimmed or wholly replaced by iron oxide; pyroxene phenocrysts to 3 mm ’ TKp
| '_6/ 25% 2 | \\\Qa1 -48 (dominantly clinopyroxene, but minor hypersthene in some specimens); and opaque grains to 0.5 TERTIARY OR MESOZOIC ROCKS
/: VoL o/ T ‘ |‘ : N INTRUSIONS OF THE FLOWERY PEAK OR VIRGINIA CITY n:m thiat con;mon(;yboci;:r in cIustders. Many flor\;s{s“contalln ho(;'nglende_{)herr]]ocrysts that I:r?ve fI:I)een = Cretaceous or Tertiary hornblende diorite porphyry Light gray to greenish gray
i 0N x S strongly embayed by the groundmass or partially replaced by augite; however, in other flows
zlf, '\ . W “ 503 \ \-\ <T’_T\\\? ; L,' MAGMATIC SUITES hornblende appears to have been stable. Matrix consists of flow-aligned to felty plagioclase laths seriate-textured porphyry in two small masses cutting Gardnerville Formation in the Cretaceous ’ Kod | Kam | Kg"ll ngl | Kap -
%o' / “ /Tgm L \ -‘rj'ﬁg ;LV?SZG\%%’; N o4 B Biotite hornblende andesite dikes and intrusions (14.72+0.14 and 14.53+0.11 Ma, with mafic and opaque microlites in brown to brownish gray glass. f°°tv.va“ of the Jumbq Canyon fault. Qomposed mqstly Of. unaltered or weakly sericitized Ka
- — T T 39°15'00"N Table 4) Many intrusions of biotite homblende andesite porphyry in the northern and plagioclase to 8 mm with oscillatory zoning and some finely sieved zones. Has abundant black
39°1500°N ¢ 263°°mE 66 67 69 119°37'30"W eastern parts of the quadrangle. Unaltered rock generally medium gray. Mineral assemblages Andesite lahars and flows Debris-flow breccias and generally minor interbedded homblende (olive to pale green in thin section) to 6 mm with ragged borders and local epidote
119°45'00"W variable and phenocrysts comprise 25-60% of rock (Table 1). Andesine phenocrysts typically pyroxene andesite flow rock. Locally, may contain more flow rock than breccia (as much alteration. Minor magnetite, mostly as fine grains, and traces of tiny apatite prisms present.
stubby grains to 1 cm. Greenish to brownish green hornblende, the most abundant mafic, as 75% flows). Breccias typically heterolithic, matrix- to clast-supported, and likely represent Locally strongly altered and bleached with abundant disseminated pyrite. Resembles Tdap but is
commonly present as broken crystals to 4 mm, some with magnetite rims. Brown biotite lahars. They locally form sequences at least 70 m thick, and contain pebble- to boulder-sized coarser and more likely a phase of the Cretaceous granitic complex to the west.
phenocrysts, which characterize these dikes, are typically <2 mm. Minor augite and rare andesitic clasts of variable color and texture that range from angular to somewhat rounded and Jurassic
’ ’ ’ orthopyroxene to 1 mm, typically altered. Some Tbhap contains sparse, round quartz spherical. Matrix is generally pinkish gray, pale brownish gray, or light gray sand and mud. Flows -
phenocrysts to 1 mm. Minor magnetite, apatite, and zircon are present. The matrix consists of typically of dark gray to black pyroxene andesite similar to that in the Alta Formation. Phenocryst MESOZOIC ROCKS
L l ON CO U N I IES AN D CARSON Cl l i NE “ AD A variable proportions of plagioclase and biotite microlites in glass or devitrified glass. Clear size content 15-35% (Table 1). Plagioclase phenocrysts tend to be more equant than lathy and are JRgm
9 difference between plagioclase phenocrysts and groundmass microlites is typical. generally isolated and only rarely glomeroporphyritic. A few flows have no apparent mafic Triassic
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