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DESCRIPTION OF MAP UNITS 

TERTIARY AND 

} (OR) MESOZOIC 

} MESOZOIC 

Alluvial, lacustrlne, eolian, and landslide deposits, 
undivided (Qunternary)--Loca!ly includes Tertiary 
gravel 

Basalt (Quaternary)--Lava flows and cinders of the Lunar 
Crater area 

Ilasall and andes!te (Terliary)--Flow,, breccias, and shallow 
inrrusive rocks. Ages rnnge from 21 to about 4 Ma. Include~ 
the Gilbert Andes1tcin the Monte Cristo Range 

Sedimentary rocks (Terliary)--Tuffaceous sandstone, siltstone, 
conglomerate, gra-:el, and fresh-waler lime.stone. Includes 
some tuff and local diatomite. Ages range from about 38 to 13 
Ma. Includes the Esmeralda and Siebert Formations 

Rhyolitic rocks (Tertiury)--Rhyolite to dacite nows and 
sha!low intrusive rocks. lacludes minor ash-flow tuff and 
sedimentary rocks. Ages range from about 38 to 10 Ma 

Intermediate rocks (Terliary)--Andesitc to latite flows . dikes, 
and intrusive roch. Ages range from about 34 !O 21 Ma 

Tuff (Tertiary)--Welded and non-welded ash-flow mff. Minor 
rhyolite to basalt flows and sednnentary rocks. Include, 
many ash-flow units erupted from known volcanic centers 
within and outside the map area and from undetermined 
sources . Ages range from ahout 35 to 16 Ma 

Granit(c rocks (Tertiary)--Granite to diorite hypabysal stocks, 
dikes, and sills. Dated rocks range in age from about 36 to 26 
M, 

Ash-rtow tuff (Tertiary and/or Mesozoic)--Sihctfied and 
metamorphosed ash-flow tuff. Includes some volcaniclastic 
rocks. Consists of !he Darrough Felsite in the Toipbe Range 
and a small exposure in the San Antonio Mountains 

Granitic rocks (Mesozoic)--lncludes porphyritic granite. 
granodiorite,quartz monzodiorite, dioritc, and minor gahbro. 
Most dated plutons are Cretaceous (100-70 Ma). bot also 
includes Tr1"ssic and Early Jurassic (220-195 Ma) and Lare 
Jura.~sic (155 Ma) rocks 

Sedimentary and volcank rocks (pre-Tcrtiary) -- lnclude .s 
upper Luning sequence in the th e Walker Lake terrane 
(Silberling and others. 1984); upper Paleowk deep-marine 
siliceous and volcanicrocks of the Golconda allochthon 
(Silberling and Roberts, 1962; Silhcrling, 1975; Speed. 1977); 
Mississippian to Lower Triassic elastic and carbona!e rocks 
formed within llie Antler orogenic belt (Silberling and 
Roberts, 1962; Speed and others, 1977; Stewart, 1980); lower 
and middle Paleozoic deep-marine siliceous and volcanic 
rocks of the Roberts Mountains allochthon (Stewart, 1980); 
and Late Proterozoic to Permian shelf and forcland basin 
rocks of the North American continent. See Whitehread 
(1986) for more detailed descriptions of the rocks rncluded in 
this uni! 

__ ? __ Contact--Queried wh~re uncert•in 

High-angle fau!t --Doned where concealed; bar and ball on 
downthrnwn side 

0- 6 6 Low-angle fault -Sawteeth on upper plate 

_. + - Thro.st fanlt- -Sawtee!h on upper plate 

• 65 Sample locality and map number of rocks nsed for K-Ar 
dating 

l\naly,;es Sample preparation and argon and potassium analyses ,,.ere carri~d 
out i<l Lhe U.S. Geological Survey laboratones, Menlo Park, Calif. Potassrnm 
analyses were performed by a l1th;um metaborate flux fusio n-flame 
photometry technique, the lithium serdng as an internal standard. Argon 
analysos were performed by standard isotope dilution procedures using a 60° 
sector, 15.2-cm radios Neir-type mass spectrometer opernted in the statlc mode 
for mass ,rnalvs1s or with a Civc-collcGtOr S}Stem for simultaneous 
m~a,urcment ~f argon isotope ratios also with a Neir-lype mass spectrometer. 
The precision of the darn. shown as the ±. value rn years. is the estimated 
analytical uncertainty at one stand~rd deviation . II reprcs~nts uncertainty 1n 
the measoremeTit of radiugenic 40Ar and K20 in the sample and is based on 
experi~nce with repHcated analy.sis 1D the Menlo Pad. laboratories. The decay 
constants used lor 40K are those adopted by the Imernational Union of 
Geological Sciences Subcommission on Geochronolog} , 

"\fap number-]· sample nnmber ··M · DJ-212 

Localion--east s;de of Paradise Raoge approximately 3 km nonh of Drunton 
Pass; lat. 38°54 ' 15" N., long. 117'44'48" W. 

Map unit--hasall and andesi,e (Tba) 

Sample descriptiun -- Pyroxene andeSJte flow collected near the base of a !hick 
section of andcsite, basalt, and trachyandesite flows that unconformably 
overlie the Toiyabe Quart, Laci,e. The Tojyahc Quartz La,itc is tilted abom 30° to 
llie east whereas the overlying flows appear to he tilted only about 10-15° eas!. 
Dates on this sample and sample 83-DJ-100. and dates on a similar pair of 
.samples from the northern Paclolus Hills (sec samples 8.'i-Dl-12.~ and 85-DJ-67) 
suggest that early eMensional faulting and ulting occurred between about 21 
and 19 Ma on the cast side of the Paradise Range (Juhn, 1986). Collected by D.A 
John. 

Age -18.9±_0.9 Ma; ma,erial da1cd--wholc rock 

Analytical data -K20- 1.580%, 40A,~-4.27104x1D llmoleig,40Ar•i 40Ar-5.6% 

Man n11mher -2 · sample oumber--8'> -01-97 

Locanon--eas! side of Paradise Range; lat. 38°53'30" N., long. 117°46'57" w. 

Map unit-- tuff (Tt) 

Sample description--Rhyolite ruff previously thought to be part of the Toiyahe 
Quartz Latite (Vitaliano, 1961; Vitaliano and V,taliano. 1972) but now known to 
be an areally extensive, thid (at leas! 400 m in the Paradise Range) crystal­
rich mff underlying and significantly older than tlle Toiyabe Quartz Lathe. 
This tuff '" rnformally named the tuff or Arc Dome (D.A. John, unpublished 
data) and crops out on the east side of the Paradise Range, in the Shoshone 
Mountains north of Grantsville Canyon to old U.S . Highway 50 and in the 
Toiyabe Range, particularly in the vicinity of Arc Dome. Collected by D.A. 
John. 

Age--24.9±.0.6 Ma; material dated--biotite 

Analytical data -K20-8.07%; 40Ar*-2.91023,JO- l0mole/g; 40Ar*i 40Ar- 74.3% 

Map 011mher-·3· sample number--83-DJ-100 

Map unit--tuff (Tt) 

Sample description--Sample collected approximately 50 m abo,·e the basal 
vitrophyre of the Toiyahe Quartz Latite. This unit is separated from the tuff of 
Arc Dome by about SO m of the tuff of Brunton Pass clearly indicaiing that the 
ruffs previously mapped as Toiyabe Quartz La!ite ,n the Paradise R"nge 
(Vitaliano, 1963; Vnaliano and Vitaliano, 1972) actually consist of two major 
crystal-rich ash flow tuff units of wide!y varying ages (see above). Collected 
by D.A. John. 

Age --21.4:t.0.7 Ma; material dated--biotite 

Analytical data -K20-8.18%; 40Ar"-2.53184x10-10 mole/g; 40Ar* i 40Ar-43 .7 

Map number--4· sample nnmber- -8 5-DJ-169 

Location-- southwesl side of Paradise Range near ihe mouth of Sheep Canyon, 
lat. 38°48'5!" N., long. 117"55'17" W 

Map unit--intermediate rocks (Ta) 

Sample description --Sample is a hiotHe-rich. mafic ash -flow tuff that locally 
occurs within a sequence of older intermediate lavas (see sample 84-DJ-58). 
Informally named the biorne lithic cuff (0 .A. John, unpublished data). 
Collected by 0.A. John. 

Age--25.6:t.0.8 Ma; material da!ed--biotite 

Analytical data -K20-7.73%, 40Ar*- 2.8719xl0·10 mole/g, 401,,*140Ar=70.6% 

Map oumber--S· s;1mple numbi;r--84-DJ-126 

Location--southwe>t side of the Paradise Range in Sheep Canyoo; lat. 38"48'34" 
N. , long. 117°55'32" W. 

Map unit--tuff (Tt) 

Sample description--Sample !rum the basal, b101lte-rich pnrtion of the middle 
cooling unit of a major compound cooling unil of rhyodacl!e ash -now tuff. 
This cuff is as much as 700 m thick but does nm crop out on the east side of the 

range ur to the west in the Gabhs Valley Range. This tuff is tlle youngest ash­
flow tuff in the southwestem part of the Paradise Range and is informally 
named the cuff of Sheep Canyon (D.A. John, unpublished data). Collected by 
D.A. Juhn. 

Age -24 . 1±.0,7 Ma; matenal dated.,biotite 

Analytical data- -K20- 8.5 l %,40 Ar*-2.%785x 1 o- lOmole/g,40 Ar*/ 40 Ar-67 .2% 

Mw n11mher --6· sample number--84-DJ-58 

Location--southwest side ol the Paradise Range near the Gold Ledge Mine; lat. 
38°47'!2" N., long. 117'57'47" W. 

Map uoit--intermediate rocks (Ta) 

Sample description--Porphyrilic biotitc-hornblende dacite flow cha! is part of 
the oldest Tertiary umt exposed in the southwestern part of the Paradise 
Range. This unit commonly is strnngly propylitized nnd form; the lower plate 
of most of the low angle faults in this region. Collected by D.A. John. 

Age--24.4±.0.7 Ma; material dated--biotite 

Analyllcal data-·K20-8.56%,40 Ar* - 3.02034x!0· '0molelg,40 Ar~.' 40 Ar- 76.2 % 

Map oumber -7· sample number--85-DJ-58 

Location -low hills somhwest of the Parndise Range approximately 2 km 
TIOrthwest of the· Paradise Peal Mine; lat. 38°45-33" N., lung. 117"59'30" W. 

Map unit--tuff (Tt) 

Sample description--Basal vitrophyre of the rhyolite tnff that is the marn hos t 
rock for Au-Ag mineralizaLion at the Paradise Peak Mine. Tuff occurs near the 
middle _of the tnff section in the southwest part of the Paradise Range and is 
informally named the lower white mff (John and Kelleher, in press). 
Collected by D.A. John. 

Agc--21.8±.0.7 Ma; material dated--.sanidrne 

Map number--8· :;ample number-- f MC-2 

LocauOn--southwesl side of Paradise Range at the FMC Paradi.se Peak Au-Ag 
deposl\; lat. 38"45'00" N., long. 117'58'00" W. 

Map unit--basalt and andesile (Tba) 

Sample description--This sample is alunite trom the bleached zone (quarlz-
alunite) underlying the hydrothermal breccia. The alunite is probably 
hypogene as it occurs as fa1rly cuarse-grarned crysrnLs apparently replacing 
feldspar phenocrysts in the lower white toff (see sample 85-DJ-58) . This age 
determrnatiun closely agrees with ano1her one determined by FMC Corporation 
of 18.7.±,.0.7 Ma (alunile) for material collee,ed at the same locality (R .E. 
Thomason, written comrnun., 1985) and suggest, that hydrothermal alteratioo 
and Au-Ag minerali,ation took place about 18-19 Ma. Collected by J. Bosma­
Douglas for 0 .A. John. 

Age -- 18.0±.0.5 Ma; material dated--alunite 

Analytical data -K20-4.82%,40Ar*-l.25384xl0"10mole/g,40Ar*-/ 40 Ar- 50.2% 

Map n11mber--9· sample numlwr--P8698 

Location--southwestern Paradise Range about 1 km eas t of the Paradise Peak 
mine, lat. 38°44'50" :\"., long. 117°57'30"" W, 

Map unit--basalt and andesite (Tba) 

Sample dcscriplion--Porphyritic hornblende-biotite dacite flow from the 
younger sequence of coarsely porphyri!ic intermediate lavas (see sample 84-
DJ-114) . Collected by P. Dobak. 

Age -17 . l=.0.5 Ma: material dated -biotile 

Ana lytical darn --K20-772%, 40Ar• n l .~{)405x10 10 moleslg, 40A,r•,' 40Ar-58.0% 

Map number- - 1() · sample numbcr ·-84-DJ-))4 

Locanon--,outhwest Paradise Range along the old polelrne road, lat. 38°44 '59" 
N., long. 117"57'00" W. 

Map unit- -basalt and andesite (Tba) 

Sample description--These coarsely porphyritic dacite and andesite llows and 
flow breccias apparently overlie the lower white cuff that Ls the hos, rock at 
the FMC Paradise Peak Au -Ag deposit. These 11ow, are locally altered in tl,e 
same manner as rocks at the Au-Ag dep<J,it and predate and postdate 
mineralization. Tlu, flow " a gla.s.sy, flow banded bimite hornblende dacitc e>r 
rb.yodacite. Collected by D.A. Joh n 

Age -- lS .1±0.6 Ma; nrntenal dared- -b,utlle 

Analy tical data -- K20 - S.5.5%_40 Ar• - 2. !3784x I o-10molc/g,40Ar*/ 40 Ar=63 .4% 

M;1~ oumber-- 11· sample numhcr--84-D J-127 

Location -southwest side of the Paradise Range m Sheep Canyon; !al. 38°47'!0:' 
N., long. 117"54'31" W. 

Map unit--tuff (T() 

Sample description--These are the youngest extrusive volcanic rocks exposed 
in the southwestem parl of the Paradise Range. The} are fmely porphyritic 
andesitc flows comaining abundant acicular hornblende phenocrysc,. They 
disconformably overlie the }'Ounge,st ash flow cuffs (the tuff uf Sheep Canyun), 
and lucally have been steeply tilted along with the res! of the Terriary section. 
Age reported below appears to be aboot 4 Ma too young. Collected by D.A. John . 

Age -14.2±.0.8 Ma: material dated --hornblende 

Analytical data--Kz0- 0.470%, 40Ar• - 9.63293x!O 12mole/g,40Ar*/ 40Ar-6.2% 

Map uumber-- 12; samp)e number-·84-DJ-231 

Location--sonthwest side of the Paradise Range 1bout 1 km northeast of Sheep 
Canyon. lat. 38°47'26" N., long. 117°54'08" W. 

Map onit--tuff (Tt) 

Sample doscription--This small biolite rhyolite dike intrudes a steeply dipping 
fault between older andesites and the lower white tuff (map unit Tt). The dike 
and the other Tertiary rocks are truncated by a low angle fanll that places 
Tertiary rocks on Triassic marble. The Tertiary rocks are, steeply tilted to tlie 
east (approx. 70°), aod the fault inuuded by this dike is probably a bedding 
plaoe fault that has been rotated 10 a high angle. The age on this dike is a 
minimum age for the bedding plane faulting and a maximum age for the low 
angle faulting. Collected by D.A. John. 

Age- 16.2±.0.5 Ma; material dated· ·b<ot1te 

Analytical data··K20-8.70%,40Ar*n2.04346x l0"10moleig,40 Ar~/ 40 Ar - 46. 3% 

Man numher-- 13· sample numbcr--85-DJ-14 

Location--Sheep Canyon, southwestern part of Paradise Range; lat. 38°46"44" 
N., long. !17°54'39" W. 

Map uoit--tuff (Tt) 

Sample description--Crystal -rich rhyolite tuff that occurs near the top of the 
mff sect10n ,n the southwestern pan of the Paradise Range. Lies directly 
under !he tuff of Sheep Canyon and is informally named the red rhyolite tuff 
(O.A. John, unpublished data). Collected by D.A. John. 

Age-- 23.2±.0.7 Ma: material dmed- -sanidine 

Analytical data--K20-9.82%,40 Ar~-3.30434x10 lOmoleig,40 Ar*/ 40 Ar-65 .3% 

Map number--14· :;ample 11umber--85·DJ·]3 

Location--Sheep Canyon in the southern Paradise Range; - 38o46'48''N, 
117o54'33'"W 

Map uoit--tuff (Tt) 

Sample description -luff of Sheep Canyon; see sample 84-0J-126. Collected by 
D.A. John. 

Age --23.2±_0.7 Ma; material dated--b1ot11e 

Analytical data--K20- 8.77%, 40Ar~- 2.94227x10 10moleig,40Ar*I 40Ar-60.9% 

Map number--15· umple number· -85-DJ-166 

Location--sonthwest end of !he Paradise Range: la1. 38'46'02" N., long. 
117°54'58" 

Map unit--inlermediale rocks (Ta) 

Sample description--Bioti!e quartz latite porphyry dike that intrudes an cast· 
west high aaglc fault which cuts a major low rngle fault within the Terliar}' 
section in the southwestern Paradise Range. CoTiected by D.A , John. 
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Age -16.3:t.0.5 Ma: material dated--h10tite 

Analytical data -K20-8.31 %,40 Ar•- l.95942x10 lOmoleig,40 Ar•/ 40 Ar-22. 8% 

Man number--16· sample m1mber··82·Dl·S6 

Location--Crest of Paradise Range approximately 2 km south of Paradise Peak; 
lat. 3B 0 4T18" N., long . 117°49'35" W. 

Map unit--granitic rocks (Mzg) 

Sample descriptjon--Coarse-grained sericite pseudomorphs after bioti!e 
phenocrysls in a strongly seridtized biotite quartz feldspar porphyry dike 
cuHing sericitized and stockwork veined coarse-grained granite. This da!e 
suggests that there were two periods of igneous acnvity in this area (Late 
Cretaceuus and late Tertiary) that both resulted in hydrothermal alteration and 
possihly some mineralization. Two periods of mineralization are also suggested 
hy the unusual tungsten skarn-mercnry mineralization at the Paradise Mine 
approximately 3 km to the north. Collected by O.A. John. 

Age-- I 7 .4.±.0.5 Ma: material dated--sericite 

Analytical darn --K20-7 .83%,40Ar*-1.9676xl0 10molelg,40Ar•/ 40 Ar - 47.0% 

Map number--]7· s;1mple number--85-DJ-l 5] 

Location--north end of Pactolus ,Hil!s: lat. 38°45'05" N., long. 117°48'36" W. 

Map unit--tuff (Tt) 

Sample description--Biotite-ricb rhyoliie tnff near the base of the tuff section 
in ll1e southern Paradise Range and underlying the Paradise Peak Au-Ag 
deposit. Informally named the tuff of Goldyke (Juhn and Kelleher, in press). 
Collected by D.A. John. 

Age--23 . .6±.0,7 Ma; material dated--biotite 

Analytical data -K20-8.48%,40Ar• - 2 90417x10 10 mole/g,40Ar*/ 40Ar-70.0% 

Mar number--18; sample oumber -85-DJ-133 

Location--oorth end of the Pactolus Hills; lat. 38°45'15" N., long. !17°48"13'" W. 

Map unit- -cuff (Tt) 

Sample description--Basal vitrophyre of rhyolite tuff that is the same unit as 
85-DJ-58 (lower whi!e tuff). Coliected by O.A. John. 

Age- -22.3±.0.7 Ma; material dated--sanidine 

Analytical data -K20=7 .67%,40 Ar•-2.47942x 10- lOmolcig,40 Ar*.' 40 Ar-71.5% 

Map number-- 19· sample number,.85-DJ-]25 

Location--north end of the Pactolus Hills; 38045'05 'N, 117o47'50"'W. 

Map unit--luff (Tl) 

Sample de,cription --Biotite- and pyroxene-rich part of the Toiyabe Quartz 
Latite. Tuff is steeply dipping (60-80° east) and is unconformably overlain by 
nearly flatlying intermediate composition Javas (see sample 85-DJ-67). 
Collected by D.A. John 

Age--22.9:i:.0.7 Ma; material dated--hiorite 

Analytical data--K20-8.71 %,40 Ar~-2.89232x1Q - 101)1olelg,40 Ar*/ 40A,- 62.2% 

Man mimber--20· ,amrle n11mher--8l-D1-67 

Locauon--north end of the Pactolus Hills, lat. 38°44'48'" N., long. ll7°47"12" W 

Map unll·-basa!t and andesite (Tba) 

Sample description--Porphyritic hornblende andesite flow that 
unconformably overlies the Toiyabc Quartz Latire (see sample 85-DJ-125). 
Col!ected by D.A. John 

Age -18 ,9±.0.6 Ma; material dated--hornblende 

Analytical da!a -K20-0.753%,40Ar*-2.0566 lxl0" 11 moleig,40Af~I 40Ar- l 3.4% 

Map number--21· sample number--85-DJ-]26 

Location--north end of the Pactolus Hills; lat. 38°44'5°7" N .. long. 117°47'54" W. 

Map unit- -cuff (Tt) 

Sample description--Glassy, llow banded, biotite rhvolite dome that imrudes a 
high angle fault that juxtaposes different Tertiary· volcanic .sections from the 
southwest and eastern parts of the Paradise Range in the northern Pactolus 
Hills. Date considered to be about 4 Ma too old based on field relations with 
other dated rocks. Collected by D.A. John. 

Agc--22.5±.0.7 Ma; material dated- -biotite 

Arutlytical data -K20- 8.43%,40 Ar*-2.74553x Io· IOmole/g,40 Ar•/ 40 Ar- 56.4% 

Map number--22- sample oumber--WBS-67 

Locanon--Royston Hills; lat. 38°31'06"' N., long, 117°39'08"' W. 

Map umt--hasalt and andesi!e (Tha) 

Sample descriplion--Younger andesite flow,. Collected by D.H. Whitebread. 

Age --20.2±.0.8 Ma; material dated--hornhlende 

Analytlcal data -K20- 0.8!7%. 40Ar*-2.387JOxI0·10mole/g, 40Ar*I 40Ar- 1S .6% 

Map number--23· sample numher--RH·CM 36 

Location--south Cedar Mountains; lat. 38°28" N., long. 117'44'30" w. 

M~p unit- -bnsalt and aodesite (Tba) 

Sample de,criptiun --Moderately dipping ash-flow tuff that ooconformably 
overlies steeply dipping section of ash-flow tuffs. Indicates two periods of 
rotational normal faulting rn this area. Collected by R. F. Hardyman. 

Age--26.3±_0.8 Ma; material dated--biotite 

Analytical data -K20-8.80%, 40Ar• - 3.1573xtO·IO moles/g, 40Ar*I 40Ar- 80.6% 

Map numbec--24· :111mnk n~mber--RH-CM-35 

Locatioo--south Cedar Mountains; lat. 38°27'30" N., long. 117°45'00'" W, 

Map unit--tuff (Tt) 

Sample description--Lowest of four "detached" and listric normal faulted ash­
flow tuffs in the Cedar Mountains. Tuff is an outflow luff. Date is a maximum 
age of the faulting. Collected by O.H. Whitebread. 

Age--29.6±_0.9 Ma; material dated--biotite 

Analytical data--K20- 4.32%, 40Ar*-l.85352xl0-10 mnlelg, 40Ar*I 40Ar- 60 .9% 

Map numbcr--25· sample number··RH-CM 34 

Location--Soutb Cedar Mountain; lat. 38°27'1.'i" N., long. 117°44'40" w. 

Map unit--tuff (Tt) 

Sampl~ description- -Ash,flow tuff (outflow) within older (lower) andesitic 
lava pile. Collected hy R.F. Hardyman. 

Age--29 .1±.0.9 Ma; material dated--biotite 

Analytical data--K20=8. 71 %,40 Ar•-3.68144x 10· lOmole/g,40 Ar•/ 40Ar-75.6% 

Map number --26· sample numher--WCS-61A 

Location--Soulh Cedar Mountains; lat. 38"26'38" N., long. 117°41"53" W. 

Map unit--tuff (Tt) 

Sample descnption--Basal 
rhyodaclte ash-flow cuff. 

vitrophyre of nnit of crystal rich rhyohte to 
Collected by D.H. Whitebread. 

Age--26.0±.0.8 Ma; matenal dated--biome 

Analytical data--K20- 8. 74%, 40 Ar*-3.20893xJ0· 10molelg,40 Ar*/ 40 Ar - 49.6% 

Man mimber--27· :;11mnle m1mber--W0SS-34A 

Location--southern RoyMon Hills; lat. 3g-019·05" N., long. 117°31'36" W. 

Map umt--tuff (Tt) 

Sample description--Vitrophyre in the lower part of the oldest member In a 
sequence uf crystal-rich rhyolite aod quartz Jalite ash-flow tuffs. Collected by 
D.H. Whitebread. 
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Age--29.1±_0.9 Ma; material dated--bimite 

w 

Analytical data -K20-8.11%,40Ar*- 3.4287xlO-!Omole/g,40Ar•1 40Ar-71 9% 

Man 011mber--2&· sample number--W0SS-54A 

Location--southcm Royston Hills; lat. 38°17'53" N., loog. 117°31'53" W. 

Map unit--tuff (Tt) 

Sample description--Basal vitrophyre 
rich ash-flow toffs in Royaton Hil!s. 

of ~econd umt ,n sequence of crystal­
Collected by D.H. Whitebread. 

Age--26.4±.0.8 Ma; material dated--biotite 

Analytical data -K20- 8 .22%,40 Ar*-3. 14276x10 IOmolelg,40 Ari 40Ar-58.5% 

Man number -2!,· sample number--WCRS-2)A 

Location--Crow Springs area; lat. 38'14"58" N., long. 117°36'09"' W. 

Map unit--tuff (Tr) 

Sample doscription--Basal vitrophyre of the tuff of Crow Springs, which is tlic 
lowest member of a ,equcncc of crystal-poor rhyolilic ash-flow cuffs 
stratigraphically overlying the crystal -rich ash-flow tuff sequence. Collected 
by D.H. Whitebread. 

Age--26 .7±_0.8 Ma; material dawd--biotite 

Analytical data -K20- 8.74%,40 Ar• - 3.38944x!0· 10molelg ,40 Ar~/ 40 Ar-61.3% 

Man number--30· sample number--15158-3 l I 

Locatiun"- lat. 38°13'24"' N ., long. 117.'54'10'" W 

.\lap unit --ha,alt and andesite (Tba) 

Sample descriprion--From middle of 12 m thick ohvine basalt flow that caps 
sequence of late Cenozoic sedimentary rocks and interlayered cuffs aod la,·a 
flows. Da1cd rock o,·erlaps a well-defined fault that cuts the underlying late 
Cenozoic rock.s but does nm significantly offset, if at all, the dated rock. 
Collected by J.H. Stewart. 

Age--7.2±.0.3 Ma; material dated--ba8alt, whole rock 

Analytical data- -K20 - l .727%,40Ar* - l.79358x 10- lOmolelg,40 Ar•/ 40 Ar-28. 9% 

Map number--3]· sample number -]-9-81 

Location -Gilbert area, Monte Cristo Range; lat. 38°12'19" N., lung. 117°40'59" 
w. 

Map umt--basalt a!id andesite (Tba) 

Sample descrfption--Rhyodacite with phenocrysts of quartz, feldspar, and 
biotite. No flow banding. Probabl) shallow intrusive rock. Collected by J.H. 
Stewartt. 

Age--20.0±.0.5 Ma; material dated--biotite 

Analytical data -K20-8.95%.40Ar*-2.600 10x 10- lOmole/g,40 Ar*/ 40 Ar-39.2% 

Map number--32· sample number -I 9·41 

Location--Gi!bert area, Monie Cri,rn Range; lat. 38°11'05" N., long. 117°40'42" 
w. 

Map unit--rhyohtic rock (Tr) 

Sample description -Flow banded rilyolite with samdine phenocrysts. 
Probably related to same intrusive events as rhyodacite of 1-9-SJ. Collected by 
J.H. Stewart 

Age -19.2±_0.6 Mac material dated- -alkali feldspar 

Analytical data--K20- 1.46%,40 Ar* - 4.05357xlo-1 lmolelg,40 Ar*/ 40 Ar-25.6% 

Map uumher--~3· sample numb er--1-63 -42 

Location .. Monte Cristo Range; lat. 3S0 08'17" N., long , 117°49'19" W, 

Map unit--basalt and andesue (Tba) 

Sample de~cription-·Sample from 1.5 m block of flow-banded hornblende­
biotite aodesite in monolithologic volcanic breccia (lahar) with angular clasts. 
Col!ected by J.H. Stewart. 

Age--! l .8±_0.6 Ma, material analyzed--hornblende 

Analytical data--K20 - l .088%,40 Ar~ - 1.84575, 10- lOmoleig,40 Ar"/ 40Ar• 5.9% 

Map n11mber--34· sample number--1-78-91 

Locauon--Monte Cristo Range; lat. 38°06'42'" N., long. 117'49'20" W. 

Map unit--basalt and andesite (Tba) 

Sample description--B iotite-rich we lded ash-flow tuff containing common 
fragments of andesitic lava. Collected by J.H. Stewart. 

Age --16.6±.0.6 Ma; material dated--biotite 

Arutlytical data--K20-8.59%, 40Ar*-2.06663x 10- 1 Omole/g,40Ar*I 40Ar- 32.8% 

Map mJmber--35 · sample oumher--Wl-391 

Location--Sho,hone Mountains near lone; la! . 38°59'02" N., long. 1!7'33'27" W. 

Map unit--tuff (Tl) 

Sample 
Dome. 

description-- Platy, crystal -rich 
Collected by D.H. Whitebread. 

tuff that underlies the ruff of Arc 

Age--30.0:t.0.9 Ma; material dated--bimite 

Analytical data--K20-8.65%,40 Ar•=3. 770 l 3x 10· lOmole/g,40 Ar•t 40 Ar- 64.9% 

Map number--36· sample number .. wl -39:0 

Location--Shoshone Mountains near Ione; lat. )8 6 57'!0" N., long. 117"33'07" w_ 

Map unit.,tuff (Tt) 

Sample descdption--Vitrophyre of crystal-rich cuff. Stratigraphic posJtion 
uncertain. Collected by D.H. Whitehread. 

Age--22.3±.0.7 Ma; material datcd--biotite 

Analytical data--K20- 7.85%,40 Ar• ~2.53380x 10-!0moleig,40 Ar~/ 40 Ar- 47 .0% 

Map number -37; sample numher--15354-104 

Location--ea.st side of Shoshnne Mountarns, southwest of Black Mountain, lat. 
38°48'49" N .. long. 117°31'17"" W. 

Map unit--tuff (Tc) 

Sample description--Crystal-ricb vitrophyric selvage on steeply dipping flow­
banded quartz lati!e. The unit w_as mapped as a Quaternary-Tertiary iutrusi,·c 
by Vitaliano (1963), but it is here thought to be a .,plugged vent for one Qf the 
upper ash-now tuffs of the Toiyabe Quartz Latite. The interpretation as a vent 
is based one (1) textural similarity ill crystal content and crystal si,e, to the 
Toiyahe Quartz Latite, (2) phenocryst mineralogy similarity to the Toiyabc 
Quartz Latite (abundant plagioclase, quartz, sanidine, biotile, hornblende, and 
pyroxene in approximate order of decreasing abundance_), and (3) the flow 
banded quartz latite grades over a sevi:ral meter interval into less distjnctly 
flow banded quartz latitc and then into quarts latite with sparse wisps of flow­
aligned and flattened pumice(?); the transition to gently dipping Toiyahe 
Quartz Latite tuff of similar character is no! exposed, hut is probably only a few 
meters wide. Collected hy G .F. Brem. 

Age -- 22.5:t.0.7 Ma; material dated- -biotite 

Analytical data--K20- 8. 9%,40Ar•-2.90J 12x10 !Omolelg,40Ar•i 40 Ar-38.3% 

Map nnmber--38 · sample number--15354-25 

Location--Iodian Valley between the Shoshone Mountains and the Toiyabe 
Range, south of Black Mountain: lat. 38°46'52" N., Jong. 117°2'1'37" W. 

Map onit--basalt and andesite (Tba) 

Sample description- -Finely-crystalhne, sparsely porphyritic basaltic andesilc 
informally named the basaltic andesite of Ledbetter Canyon, that caps rhyohte 
of Poplar Canyon and Toiyabe Quar,z Latite and is overlain hy the basalt of 
Black Mountarn. The dark gray basaltic andesite contains less than I percent 
pbenocrysts of plagioclase and altered mafic mineral (pyroxene?) . The 
basaltic andesite rests on eroded Toiyabe Quartz Latite as evidenced by the 
absence of the uppermost unwelded part of the Toiyabe Quartz Latile and the 
presence of rbyolite flows and tuff between the Toiyabe Quartz Latite and the 
ba.saltic andesite. The basaltic andesite predates much of the older extensional 
faulting; however, at least one vent appears to be on a fault plane considered 
to be part of the older faulting episode. Collected by G.F. Brem 

25 MILES 

25 KI L0M E1ERS 

Age--17.1±_0.5 Ma; material dated--basa!t, whole rock 

Analytical data -K20=3. 11 %,40 Ar•-7 .6879x 10- l lmole/g,40Ar*i 40Ar-50.9% 

Map nnmber--39· s;1mple number--Golden Krns 

Localion- -Golden King .\line, southern Shoshone Mountains, lat . 38°38'35" N .. 
long. 117'32'50"' W. 

Map unit--rhyolitic rocks (Tr) 

Sample description -Gold-silver mineralization in the Golden King Mine ar~a 
occurred primarily along northwest to we.stnmthwest-uending high angle 
faults cutting the luff of Clo,·erdale and the lower part of the Toiyabe Quartz 
La1ite. Rhyolite domes and tuffs appear to overlie the tuff of Cloverdale, 
underlie the Toiyabe Quartz Lalile, and are localized along similar northwest· 
to westnorthwest-trending faults. Similar fault trends and nearly continuous 
alteration across the Shoshone Mountains to Cloverdale Creek appear to be pa!t 
of the same hydrothermal event. Similar fault-cootro!led rhyolite tlomes and 
subsequent hydrothermal alteration in !he Secret Basin area arn believed tQ be 
older as the Toiyabe Quartz Latitc is unaltered; however, tbe faults are believed 
to be part of the same faulting episode. Collected by G.f'. Brem. 

Age--20.9±_0.5 Ma; material dated--adularia 

Analytical data -K20-15.9%, 40 Ar* - 4.81156~10 IOmoleig,40 Ar•/ 40Ar= 87 .5% 

Mw number--40· :;ample number--15327-72 

Locatioo--west side of southern Toiyabe Range. east-southeast of Farrington 
Ranch: lat. 38°39'55'" N .. long. 117°26'07" W. 

Map unit -tuff (Tt) 

Sample descnpuon--Light pink,-gray rhyolite dome, informally named tho 
rhyolitc of Poplar Canyon, that c:,ps the Toiyabe Quartz Latite. The lluw banded 
rhyolite cootains 2-3 percent biotite and sparse amounts of plagioclase, 
sanidinc, and quartz. This dome is one of at least 12 rhyolite bodies along an 
easterly trend from the crest of the Shoshone Moumains into the western 
Toiyabe RaTige. These domes are helie,·ed to mark the buried southern part of 
the ring fracture associated with the Toiyabe volcanic center. Elsewhere the 
rnferred ring fracture is marked by intrusive quartz !atite such as sample 
15354-104 and/or steep gravity gradients. With the exception of the 
northeastern part of !he volcanic center, the caldera has been overfilled with 
relatively thin Toi}·abe Quartz Lati!e ash-flow tuffs that have buried any trace 
of the nng fracture. The rhyolite of Popular Canyon intrudes and overlies the 
youngest Tuiyabe Quartz Latite and are locally overlain by basaltic andesile of 
Ledbetter Canyon. Collected by G.F. Brem. 

Age --20.3±_0.6 Ma; material dated--biotite 

Analytical data--K20-8.52%,40 Ar*-2.4982x1Q-10moleig.40 Ar*/ 40 Ar - 51.2% 

Map number--41: sample numbcr-- 11928-8 

Location--sooth end of Toiyabe Range between lower Peavine and Cloverdak 
ranches; !al. 38°33'0&" N., J.,ng. 117°2 l '36" W, 

Map unit--tuff (Tt) 

Sample descripnon--Sparsely porphyritic Olivine basalt sill. Tllis sample i, 
part of a series of basalt dikes, .sills, and hy~loclastite, that are interlayercd 
with, intrude, or overlie fine-grained volcaniclastic sedimentary rocks at th e 
south end of the Toiyabe Range. The volcaoiclastic rocks are believed to h"'·e 
been derived from erosion of the upper unwe!ded part of the TOi}'~be Quartz 
Lame and were deposited in a basin at the sonth end of the range. ITitrusion of 
dikes along northwest-trending high-angle faults indicates that the early 
phase of extensional faulting had already begun. To the west on Rainer 
Mountain, similar-looking ha.salt rests directly on 'pre-Tertiary sedimemary 
rocks that were exposed when the tuffs were removed by detachment faulting. 
Collected by G.F. Brem 

Age--20 .S±_0.6 Ma; material dated--basalt, whole rock 

Analytical data -K20-2.974%,40 Ar*-8.83335xl o- l lmoleig,40 Ar•i 40 Ar-4 1.6% 

Map number--42; sample onmbec--MCK DOM 

Location--west side Toquima Range; lat. 38°55'15" N., long. 116'57'2{)" W. 

Map unit- -rhyolitic rocks (Tr) 

Sample description--Quartz, sanidine, biotite rhyolite. From a peripheral dome 
in the Northumberland caldera . Collected by E.H. McKee. 

Age -- 28.3±.0.9 Ma; material dated--biotite 

Analytical data -K20-8.30%,40Ar* - 3 .4186x10 10molelg,40Ar*I 40Ar- 74 .9% 

Map number--43 · ,ample number--M)-82-1 

Locanan--north of Moores Creek, Moum Jefferson; lat. 38'52'20" N., long. 
116'58'30'- W. 

Map unit -tuff (Tt) 

Sample description -White, partially welded. crystal-rich, quartz, plagioclase, 
and biotite rhyolite ash-flow tuff. The lower of two major ash-flow luff units 
from tbe Mount Jefferson caldera. [nformally named !he tuff of Moon,s Creek 
Collected by R.J. Harrington. 

Age--27 .0±.0.8 Ma; material dated -bmtlte 

Analyncal data--K20-8.09%,40 Ar• - 3. 133 !Ox10· 10molelg,40 Ar*/ 40 Ar - 74.2% 

Man nnmber--44 · sample number--MJ-82-14 

Location--wesl slope of the Toquima Range, Mount Jeffer,son; lat. 38'49'34" N., 
long. 17°00'05" W. 

Map unit--tuff (Tt) 

Sample description--Moderately crystal-rich, quartz, sanidine, plagioclase, 
bmtite, hornblende intra-caldera ash-flow tuff. Rhyodacite. Overlies the tuff, 
of Moores Creek and informally named the tuff of Mount Jefferson. Collected 
by R.J. Harrington. 

Age--25.8±_0.8 Ma; material da!ed--biotite 

Analytical data--K20-5.51 %,40 Ar*-2.05826x10 lOmolelg,40 AI*/ 40Ar-24.8% 

Map number·-4S· sample number--JEf-TOP 

Location--top of Moum Jefferson; lat. 38°45'06" N., long. 116'55'20" w. 

Map unit--tuff (Tt) 

Sample descriptiun--Crystal-rich, samdine biolite welded tuff. Upper of two 
cooling units. Part of the tuff of Mount Jefferson. Collected by O.C. Noble. 

Age--25.5±0.8 Ma; material dated--biotite 

Analytical data -K20- 8.46%,40Ar•-3.12745x!O·l0molelg,40Ar*I 40 Ar- 61.3% 

Map oumber--46· sample u11mber--TING-83 

Locmion--Round Mountain; !at. 38°40'50" N., long. 117'04'45" w. 

Map unit--tuff (Tt) 

Sample descriplion--Crystal-rich, rhyolite welded tuff informally named the 
tuff of Round Mountain. Collected by J.V. Tingley . 

Age--25 .7±.0.7 Ma; material dated--sanidine 

Analytical data -K20-10.76%,40 Ar*-4.01269x 10· 10mole/g,40 Ar*/ 40 Ar - 88.8% 

Map number--47· sample oumber--RM-900-1 

Location--Round Mountain, Sunnyside mine; lat. 38"42'44" N .. long. J7°04"40"W 

Map umt--tuff (Tt) 

Sample description -Alunite from a vertical stringer 
station no. l shaft. Collected by J.V. Tingley. 

zone a1 the 900 level, 

Age- -9.5±.0,4 Ma: marenal dated--aluoite 

Analytical data-·K20-9.36%,40 Ar*- l.28413x 1 o- lOmoleig,40 Ar•/ 40 Ar - 16.7% 

Map number--48· sample number--RM 32-1 

Location--Round Monntain; lat. 38°42'26"' N., long. 117°04'40"' W. 

·Map unit--tuff (Tt) 

Sample description -Alunite from 
surface near the M and M shaft. 

a 2'" thick vein in stockwork 
Collected by J.V. Trngley. 

Agc-,9.8±_0.2 Mn; material datcd--alumte 

ar~a at the 

Anal}'tical data--K20-9.26%,40Ar•- I .30332xJ0-10molelg,40 Ar*/ 40Ar-56. 1 % 

QUAD~ANGLE LOCATION 

Man nu mber--49; sample number .. RM-27-2 

Location -- Round Mount.in, Sunnyside Mine; lat. 3 86 42'44'" N., long. 117°04'40"' 
w. 

Map unit--tuff (Tt) 

Samp!e descriplion --Alunite from the Mariposa-Keane vein, 700' level drift. 
Collected by J.V. Tingl•y. 

Age - I 0.2±.0.2 Ma; material dated--alunitc 

Analytical data -K20-ll.0S%,40Ar*-l.62676xl0 10mole1g,40Ar*I 40Ar-60 1% 

Map number -50· sample oumber--RH-'J'P-78 

Location--east side of "Toquima Range in Corcoran Canyon; lm. 38°42'30" N., 
long. 1 l 6°SO'OO" W. 

Map uni1--rhyolitic rooks (Tr) 

Sample description--Jntrusive rhyolite plug along ring fracture ~one of 
suspected caldera , Date establishes age of post- collapse intrusive activity and 
by comparing with sample RH-TP-149 suggests that this activity may have 
been multiple stage. Collected by R.F. Hardyman. 

Age -28.2±.0.8 Ma; material dated -b101ite 

Analytical data--K20-8.23%,40 Ar~-3.36235x 10 !Omolelg,40 Ar*/ 40 Ar = 74.4% 

Map n1imher--SJ· sample number--RH-TP-228 

Location--Toquima Range, north .side of lower Corcoran Canyon at Tooth Rock: 
lat. 38'42'30' N., long. 116°30' W. 

Map unit--tuff (Tt) 

Sample description--lotrusive plug ,mo thick ash-flow tuff sequence. Date 
puts upper limit on ash-flow cuff sequence and dates a post -caldera magmatic 
event. Collected by R.f. Hardyman. 

Age--26.2±.0.8 Ma; material dated--biotite 

Analytical data--K20- 8.78%,40Ar*-3.32936x 10- lOmolelg,40 Ar*/ 40 Ar =62. 7% 

Map number--52· sample mimher--RH-TP-337 

Location--Toqoima Range, west of Corcoran Canyon; lat. 38°42'29' N., long. 
116°52'30' W. 

Map unit -sedimentary rocks (Ts) 

Sample description--Oldest uf 4-5 ash-flo" tuff cooling um!s that post-date 
Tertiary lake sediment section on !he east side of ~le Toquima Range. Collected 
by R.F. Hardyman. 

Age--23.9:t.0.8 Ma; ma,orial dated·-b101ite 

Analytical data--Kz0- 8.44%,40 Ar*-2.91891xl0·10mole/g,40 Ar*i 40 Ar-33.7 % 

Map number -5'.3· sample number--RH·TP-102 

Location--east side of Toquima Range in Corcoran Canyon; lat. 38°41' N., long. 
116°50" w. 

Map unit -lliff (Tt) 

Sample descriplion--Aih-flow tuff of unknown Stratigraphic position and age 
relative to Mount Jefferson tuffs. Suspected tu be intracaldera tuff not related 
to Mount Jefferson caldera that should be older than tuff of Mount Jefferson. 
Collected by R.F. Hardyman. · 

Age--27.1±.0.7 Ma: mmenal dated--biotite 

Analytical data--K20- 7 .74%,40 Ar*-3.03776x10 lOmolelg,40 Ar*i 40 Ar-69.2% 

Map number -54· sample nnmb~r--RH-TP-378 

Location --east side of Toquima Range; lat. 38°40'30" N., long. 116°53' W. 

Map unit--tuff (Tt) 

Sample description -Ash-flow tuff Iha! overlies 
hreccia deposu of undetermrned age and origin. 

extensive rock avalanche('/) 
Collected by R.F. Hard)·man. 

Age--25 .7±.0.8 Ma: material dated--biotite 

Analyncal data -K20-8.S4%,40 Ar* - 3.108047, 1 o-lOmoleig,40 Ar•; 40 Ar - 56.5% 

Man nnmber -55· sample numher· ·RH·TP -149 

Location--east side of Toqoima Range in Meadow Canyon near Round Meadow; 
38o4ff30"N, 116o53'W 

Map unit--rhyo!itic rocks (Tr) 

Sample descriptiun--Rhyolite plug located on 
fracture sy.stem. Date limits timing of caldera 
ring fracture intrusive ,ctivity (post collapse). 

Age--26.4±.0.8 Ma; material dated--biotitc 

suspected, unnamed caldera ring 
collapse and estahhshs age of 

Collected by R.F. Hardyman. 

Analytical data -K20-8.6 l %,40Ar*-3.2987lxl0 IOmolelg,40 Ar*/ 40 Ar-75.1 % 

Man number -56· sam;ile number--EH-TP-545 

Location--east side of Monitor Range; lat. 38°52"30" N., long. 116°31'00'" W. 

Map unit--rhyolitic rocks (Tr) 

Samplo 
2 mi2 . 
by R.F. 

description --lnrrusive stock of porphyritic rhyohte covermg approx. 
Intrudes thick section of ash-flow tuff in the Monitor Range. Collected 
Hardyman. 

Age--29.6±0.9 Ma; material dated--biotite 

Analytical data--K20-7.80%, 40Ar*- 3.3497xl0·10 mole/g, 40Ar*i40Ar- 77.5% 

Map number··S7" sample u11mher -RH-TP-475 

Location--Monirnr Range; lat. 38°38' N., long. 116"35" W. 

Map unit--tnff (Tr) 

Sample description--Intrusive stock apparently emphced along ring fracture 
system of central Monitor Range caldera. Collected by RS. Hardyman. 

Age--29.3±_0.9 Ma; material analyzed--biotile. 

Analytical data -K20-8.28%,40Ar*-3.52228xI0-10mole/g,40 Ar*/ 40 Ar ~ 62. 8% 

Map number··S:8· sample number--RH-TP-346 

Loca!ion--Monitor Range; 38o35"15"N, 116o41'30"W 

Map unit--tuff (Tt) 

Sample description--Rock forms large stock sized intrusive body that intrudes 
imracaldera mff in the central Monitor Range. It may be ring fracture 
related. Collected by R.F. Hardyman. 

Age--26.2±.0.8 Ma; material dated--biotite 

Analytical data-- K20-9.02 %, 40 Ar* - 3 .43 I 30x I o-1 Omol e/g,40 Ar*/ 40 Ar-72_4 % 

M~p number· ·S9· sample number--BTP-3ah 

Location-·Big Ten Peak. Monitor Range; lat. 38°23'54" N., long. 116°52'30" W. 

Map unit--tuff (Tt) 

Sample description--Cl)'stal-rich, sa111dine biotite welded tuff informally 
named the tuff of Big Ten Peak. Lower of two ash-flow units. Mineral pair 
with sample number B"Il'-3a. Collec1ed by D.C. Noble. 

Age -25.1±0.8 Ma; m,terial dated--biori!e 

Analytical data--K20-8 .96%.40Ar•-3.2590 !xi O- lOmoleig,40 Ar*/ 40 Ar-61. 3% 

Mao number--59· sample nrnnber--BTP-3a 

Locat1on--Big Ten Peak. Monitor Range; la!. 38°23 '54" N., long. 116'52'30" W. 

Map uoit--tuff (Tt) 

Sample description--Crista!-rich, sanidine 
cooling uru!s. Mineral pair with BTP-3ab. 

biotite welded tuff. Lower of two 
Collected by D.C. Noble. 

Age--25.3±.0.8 Ma; material datcd--sanidine 

Aoalyucal data -K20-12.03%,40Ar•-4.41547xl o- lOmolelg.40 Ar•/ 40 Ar c 88.6% 

MISCELLANEOUS FIELD STUDIES 
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Geology simplLfied from Whitebread (1986) 

Map number--60: sample numher--TC8359 

Location--west side of .southern Munno, Range; lat. 38"18'19" N., long. 
116'54'1T' W, 

Map uni! --tuff (Tt) 

Sample descriprion -Rhyolitic ash-flow crystal tuff informally named the tuff 
of Saulsbury Basin. Probably came from Big Ten Peak caldera. Overlies lithic 
tuff of Big Ten Peak caldera and is intruded {?) by rhyolite from the same 
caldera. Unit occurs on the west side of the Monitor Range southeast to U.S. 
highway 6 and again in the south central part of the BelmoTit West 7 1/2' 
quadrnngle. Typically, this unit shows little or no basal non-welded zone. 
Collected by W.J. Ke1tb. 

Age--20.0:;.0.6 Ma; material dated--biotite 

Analytical data -K20- 7 .91 %,40 Ar*-2.29044xJo-10mole1g,40 Ar*/ 40Ar-33.2% 

Map numb~r-- 61 · sample number--TC8360 

Location--southern Monitor Range east of Aotelope Spring; lat 38°16'57" N., 
long. 116°54'28" w. 

Map unil--rhyuhtic rocks (Tr) 

Sample descnption--Rhyolitic flow/dome complex outlining the Big Ten Peak 
caldera. Purphyritic with sparse crystals of plagioclase, sanidine. quartz. and 
biotitc in relative order of abundance. Collected by W.J. Keith. 

Age.,24.6:;.0.7 Ma; material dated·-alkali feldspar 

Analytical data -K20- 5.09%,40 Ar• = 1.81496,JO· l Omolelg,40 Ar*/ 40 Ar - 73. 9% 

Map nymber--62· sample numbcr--T2163-1 SK 

Location -somh end of the Monitor Range in the Ellendale dis!rict; lat. 
38°05'48" N., lon,g. ]16°46'25" W. 

Map uml··intermedia,e rocks (T•) 

Sample description--Medium-graioed, biotite-hornblende quartz dioritc. This 
plutoo io faulted but unaltered Collected by F.J. Kleinhampl. 

Age--25.9±.0.8 Ma; material dated--biotite 

Analytical data--K20- 8 .21%,40Ar~-3.07878x10 !Omoleig,40Ar*i 40 Ar-45.8% 

Man number--63· sample number--RH-AR-125 

Location--nonhern Hot Creek Range near Meadow Srring; lat. 38°46' N., long. 
116°21' w. 

Map unit -rhyolitic rocks (Tr) 

Sample description--porphyritic dacile that mtrudes the Wind,rns Butte 
Fotma\ion and is intruded by a rhyolite. Collected hy R.F . Hardyman. 

Age--35.3±.l.l Ma; material dated--btotite 

Analytical data--K20-8.6l%, 40Ar*-4.4249x10 10 molelg, 40Ar*i 40Ar-80.J% 

Map number--64· sample number--RH-AR-42 

Locauon--north eod of Hot Creek Range; lat. 38°46'15" N .. long. 116°18'45" w. 

Map ooit·-lliff (Tt) 

Sample descriplion- -Porphyritic rhyolite that intrudes the Windous Bulle 
Formation. Collected by R.F. Hardyman. 

Age--33 .7±.1,1; material dated--biotite 

Analytical data--K20-8.76%, 40Ar* - 4 .2867,IO 10 mole/g, 40Ar~,40Ar-90.5% 

Map oumber--65· sample number- -RH-AR-121 

Location--northern Hot Creek Range inst north of Luther Waddles Wash; lat. 
38 6 44' N., long. !16°!8' W. 

Map unit--rhyolitic rocks (Tr) 

Sample description --porphyritic rhyolite that intrudes a dacite porphyry 
iotrusion and rhyolitic sedimems. Collected by R.F. Hardyman. 

Age--34.3±.1.1 Ma; material dated--biome 

Analytical data -K20- 8.69%, 40Ar*- 4.327lx10·10 molesig, 40Ar*/ 40Ar-S4.4% 
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