
Geologic Re.EQ._rt ' , ........ 

Excelsior Property, Mineral Comity, Nevada 

Introduction 

The purpose of this study is to examine the geology of the Excelsior 

Property, Mineral County, Nevada, in order to better define and evaluate 

its geothermal characteristics. 

The property consists of thirty-two sections of T5,6N;R30,31E and 

occupies the central portion of Whiskey Flat, approxinately 12 miles south 

of Hawthorne, Nevada. Whiskey Flat is a NNE trending valley rounded on the 

west by the Wassuk Range and on the east by the Excelsior Mountains and 

Garfield Hills. The property is accessed by Highway 31 fran Hawthorne and 

several dirt roads running l:oth east-west and north-south fran Highway 31. 

The property has a maximum relief of 1200 feet, but prinarily consists 

of gently sloping alluvial fans with slopes averaging 200 feet per mile. 

The property drains to the north into the Walker Lake Basin. Vegetation 

consists of a uniform covering of sage brush 1-3 feet high intermingled 

with sparse grasses. Juniper and Pinyon Pine forests cover the s1.1rr0unding 

m:runtains. 

The previous geologic work used as background for this study is 

Geology and Mineral Deposits of Mineral Comty, Nevada, Bulletin No. 58 of 

the Nevada Bureau of Mines and Geology by Donald c. Ross. Symbols and rock 

narres for this study are taken from Bulletin No. 58, but rock descriptions 

are derived from field observations by the author. 

This study is based on five days of geologic napping by the author, 

June 3-7, 1980. Descriptions of lithologies are based on hand lense examina

tion in the field. The base nap used was a ~ enlargement of the u.s.G.S. 
Pawell l"!tn. 15' quadrangle. 
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Geologic Fomtions 

·Excelsior Formation 

The Triassic Excelsior Formation (Ross, p. 19) outcrops in the 

northwestern part of the map area along the eastern edge of the Wassuk 
Front. At this location it appears as a roof pendant, surrounded and 
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intruded by Cretaceous quartz rronzonite. The widespread n-etamorphism 

observed in the rock is probably due to its contact with the rronzonite. 

The Excelsior Formation consists of four rock types in the area of 

study: rreta-basalt, andesite breccia, tuffs, and rreta-lirrestones. 

The rreta-basalt is dark gray with a sugary fracture on fresh · 

surfaces. It is primarily microcrystalline with occasional plagioclase 

laths of 1~2nrn visible with a hand lense. The outcrops are shattered with 

sharp, angular fragrrents of 1-lOan. The liDit exhibits minor epidote 

veining. · 

The rreta-lirrestone is light gray to buff in color with a sugary 

. microcrystalline texture. It contains abillldant calcite veins and occasional 

epidote veins. Remnants of depositional laminations are visible in same 

outcrops. In part the unit shc:Ms a brecciated texture which has been 

obscured by the n-etamorphism. 

The andesite breccia contains a light pink to gray aphanitic ground

mass which produces a dull hacldy fracture. It contains plagioclase 

phenocrysts 1-Snm in length which are entirely altered to clay. The breccia 
clasts have the sarre texture as the groundmass and are distinguished by 

their light green color in contrast to the pink backgroillld. In places the 

unit is entirely· altered to clay, forming very inCO!I'p!!tent, friable outcrops. 

The tuff unit is white or stained orange and yellav- by lim::inite veining. 

The white tuff is highly friable, whereas the stained tuffs are m:Xlerately 

well indurated and break into Sll'all angular fragrrents. 
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Cretaceous Granitic Rocks 

This unit fonns the najor part of both the Wassuk and the Excelsior 

Ranges to the west and east of the inap area. At the southern end of both 

ranges the unit is overlain by Tertiary and Quaternary volcanics. 

The unit is a quartz biotite rronzonite which displays a hypidio

norphic rredium to coarse grained texture. A porphyritic texture is also 

a:xmon with pink orthoclase phenocrysts 5-lOnrn in size. Near the range 

froo.t faulting of the Wassuk Mountains the rronzonite is highly fractured 

and incarpetent, with occasional slickensides and mylonites in fractured 

zones. Large bodies of hydrothernal alteration appearing light orange

brown are distributed along the Wassuk Front. These zones with vertical 

and horizontal dirrensions of tens to hundreds of rreters are characterized 

by biotite alteration to linonite and plagioclase alteration to clay. They 

are surrounded by light gray unaltered nonzonite. 

Esrreralda Fornation 

The Esrreralda Fornation is a continental clastic deposit of Miocene

Pliocene age (Ross, p. 46) consisting of fanglorrerate and talus-like 

accumulations of very poorly sorted angular clasts. The clasts represent a 

wide variety of lithologies including large blocks of quartzite (1-3m'), 

.silicious meta-lirrestone and smaller angular fragments of felsic to nafic 

volcanic rocks. The unit is poorly indurated and fonns rounded, debris

covered ridges. Copper and silver carbonate mineralization is reported in 

the outcrop found in Section 12, T6N, R30E at the northern end of the 

Property. 

Tertiary Intermediate Volcanics 

This volcanic fla-r unit borders the Property on its southern end, 

overlying the Cretaceous monzonite of the Excelsior Range. It consists of 

dark gray, non-vesicular microcrystalline andesite containing occasional 
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· quartz phenocrysts to 2rrm. The unit breaks into large blocks 1-2 rreters 

in size and weathers dark reddish-braNil with sare desert varnish. 

Quaternary-Tertiary Basic Volcanics ·- Tuffaceous Member 

This unit out=ops along the eastern edge of the Wassuk Front and 

overlies the Cretaceous monzonite. The unit consists prirr>arily of white 

to buff friable tuff which is in part water lain with =oss-bedding and 

=glorrerate lenses near its base. A rredium gray, sandy tuff bed 1-10 rreters 

: thick appears near the center of the unit. 

Basalt Member 

The basaltic flow member overlays the tuff member on the westen1 edge 

of Whiskey Flat, but on the eastern side appears to directly overly the 

Cretaceous monzonite. This absense of the tuff unit in the Excelsior Mountains 

, indicates that it pinches out under the alluvium of Whiskey Flat. 

The basaltic flow unit is dark gray and contains plagioclase laths of 

1.:..3nrn in an aphanitic groundrrass. Occasional olivine crystals up to 2nrn in 

diarreter are visible with a hand lense. The basalt texture varies frcrn highly 

vesicular to non-vesicular though most outcrops show at least some vesicularity. 

The flows weather prirrarily to cobble-size angular s=ee that form smooth 

slopes along ITE.jor fault· scarps. Occasional beds, usually less vesicular, 

break into large coherent 1-2m' blocks, which weather to a dark reddish-braNil 

color with a wind polished, desert varnish surface. 

Quaternary Alluvium 

The alluvium of Whiskey rray be divided into three sub-units according to 

grain size distribution. The oldest unit is found at the mouth of l?cMell 

C<lnyon and =sists almost entirely of boulder and cobble size clasts with 

very nonor arrounts of fine particles. The sub--unit is uplifted and dissected 
0 

and has a surface slope of 5 • 
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The bulk of the alluvium of Whiskey Flat is rra.de up of coalescing 

fanglamerates radiating from rra.jor canyons along the Wassuk and Excelsior 

Ranges. These fanglcxrerates are poorly sorted and contain from 40% to 80% 

sand and silt size particles. They fo:rm srrooth slopes varying from 5° near 
0 the range fronts to 1 near the valley floor. In the northern end of the 

Property near Whiskey spring, recent faulting and uplift have resulted in 

dissection to a depth of 10-20m' on the otherwise sm:x>th fans. Shallow 

dissection on the order of 2-3m' also occurs to the north of Whiskey Flat 

Windmill in the southern end of the Property. Linearrents in this same 

region which cross-cut the drainage are clearly visible when viewed from 

the east at an elevation of 1000 feet above the valley floor. They rra.y repre

sent fault scarps of recent faulting. Fault scarps due to earthquakes as 

recently as 1934 have been reported in this region (Ross, p.57). The scarps 

are difficult to discern in on-site inspection, but appear to be a shallav 

step in the alluvial fan slope approximately 1-l.Sm' high and 15-20m' across. 

other linearrents represented by brown streaks across the bluish-green sage 

cover on the fans to the north of Powell Canyon are also clearly seen from 

the ridges of the Excelsior Range. Close inspection sbCMs that these brown 

linearrents are areas of dead and defoliated sage which may indicate a disrl,lp-

. tion of drainage and root systems due to recent faulting. These lineammts 

sh<M no topographic expression. 

The third and youngest alluvial sUb-unit consists of flat-lying sand 

and silt and occupies the lowest part of the Whiskey Flat basin. It contains 

very few clasts of pebble size or larger and rra.y be in part lacustrine or 

playa deposits. 

Structure and Geothermal Activity 

The structure of Whiskey Flat is dominated by the l'>'assuk Range Front 

.fault system running roughly north-south along its western margin. Along the 

northern half of the Property the zone is characterized by a single, steep, 

east-dipping, noma1 fault with a vertical displacerrent of several thousand .-::
1 
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feet. The southern half of the Property is bmmded on the west by series 

of norrral step faults, each with a displacanent of several hundred feet . 

These step faults produce a benched· typography along the range front and a 

series of offsets of the Quaternary volcanic/monzontie cantact. Apparent 

fault scarps in the alluvium to the west of these benches indicate that the 

step fault system continues underneath the alluvium and probably dies out 

near the center of Whiskey Flat. 

The Excelsior Range on the eastern boundary of Whiskey Flat has a 

rroderate westward slope and sho.vs no offsets of the Tertiary volcanic/ 

nonzonite contact. This indicates that the range is tilted toward the west 

with little or no faulting east of the center of Whiskey Flat. 

· 'I'he only geotherrral activity in the Whiskey Flat region is evidenced 

by the 240°C/km terqperature gradient and high bottan hole terqperature (42°C) 

found in the Whiskey Flat BI.M Windmill, Section 19 of T5N,R31E near the 

southern end of the Property. Three irrigation wells with depths of approld.

rrately 120m' produce water at 12-13°C. The ground water level at. these wells 

is approximately 20m' belo.v the surface. The ground water depth decreases to 
I 

· the north where it surfaces at Whiskey Springs. This nay be due to a damning 

effect produced by faulted Tertiary volcanics at the northern terminus of 

Whiskey Flat. This cool aquifer rray rrask geotherrral activity belCM the 120m' 

level in the northern end of the Property. The therrral ancrraly of the Whiskey 

Flat Windmill rray be explained by upward circulation of therrral waters along 

the stepped Wassuk Range Front fault system, which apparently extends east-' 

ward under the alluvium to the vicinity of the windmill. 

.References 
-r"'· 

Ross, Donald c., Geology and Mineral Deposits of Mineral County, Nevada, I 
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Legend for geologic map of the Excelsior property 
and surrmm.ding area, Mineral County, Nevada 

Flat lying silt and sand covering lowest elevations of• Whiskey Flat. 
Light buff color; poorly consolidated • 

Fanglorrerate fonning coalescing alluvial fans frcrn base of Wassuk 
and Excelsior Ranges to the center of Whiskey Flat. 

Very coarse fanglorrerate, uplifted and dissected at the rrouth of 
Powell Canyon. 

Dark gray aphanitic basalt, in part vesicular. Coarse volcanic 
breccia at base of unit. 

White to buff poorly consolidated tuff, in part water lain with 
conglomerate lenses near base of unit. 

Fine grained rredium gray andesite. 

Esmeralda Formation 

Talus and fanglorrerate; clasts poorly sorted and angular. Contains 
felsic to basic volcanic, meta-limestone, quartzite and granitic 
clasts. 

Hypidicrnorphic rredium to coarse grained quartz. biotite menzonite, 
in part porphyritic with pink orthoclase phenocrysts. 

Excelsior Formation 

Meta-basalts, meta-limestones, tuffs. 
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SCALE Ill 25,000 

Geologic Map of the Excelsior Property 
and Surrounding Area, Mineral County, Nevaaa 
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EXCELSIOR PROJECT 

MINERAL COUNTY, NEVADA 

LOCA~ION ?~D ACCESS: The project site is located in 

west-central Nevada, approximately 15 miles south of 

Bav.rthorne ~ The site is reached from Hawthorne by State 

Highway 31. 

LEASE POS T'T'IOI~: T5N, R31E, Sections 17, 18, 19, 20, 

29 and 30 

GEOTRFRMAL AND GEOLOGIC DESCRTPTIOK: 

6.7 HFU, with thermal gradients of up 

Heat flows of up to 
0 to 224 C/km, have 

been measured on the site. This very high heat flow, along 

with the proximity of the project site to the very large 

displacement Wassuk Range Front Fault, indicate an active, 

fault-controlled hydrothermal system at shallow depth. 

ENERGY MARKETING POTENTIAL: The project site is within 100 

miles of Nevada 1 S major metropolitan center of Reno-Sparks. 

The site is in close proximity to the D. S. Ordnance manu-

facturing facility at Hawthorne. 
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MEM:l: PROPERTY SUI'lMARY H-1 

APPENDIX H. &XCELSIOR 

PRoJEcr: Excelsior, Nevada. 

IJX::.i\TION: The pro_p2rty is located south of Hawthorne in south central Nevada 

near the Nevada-California oorder. It is centered on 118° 32' WI.ong. , 38° 17' 

NLat. (T5N, R31E) in the Basin and Ra.'lge Province. 

LE.'\SE POSITION: T5N, R31E Sections 17, 18, 19, 20, 29 and 30 

AVAilABLE DATA: Figure H-1: The lease position is based on two heat flow 

values of 5.9 and 6.7 HFUs. 

GENERALIZED GEQu:x:;y: Fiaures H-2 and H-3: The area is Dominated by t..he Kassuk 

Range west of the lease position. Quaternanr-Tertiary tesalts predorninate in 

this portion of the range. The location of the anrnaly parallelling the Viassuk 

fault system suggests that upward migration o£ hydrotherrna.l fluids along fault 

ZOLJes under artesian pressure is the source of the ancnaly. Lateral anvective 

mixing of these fluids with the shallow prJ"eatic ground water regiire and con

duction are responsible for the lateral definitioo of the &'lrnaly. The longitu

dinal extent of the anorraly is partially governed by these effects. However, 

displacerrent of rock units, particularly aquifers, has disrupted the ground water 

flow regiire, resulting in a pinching out of the anaraly to the north and south. 

ASSESEMENT WORK CO"'PL.,V'J:'ED: In June 1980 seven 50m therrral gradient holes were 

drilled and logged. These holes were relogged in August. Figure H-1 depicts 

this current data~ A water sample 1-.as D2en ta.~en fran VJf1iskey Spring to the 

nor--<-Jl but rerrains to be a..'""lalyzed. Detailed g·20lo;_;ic rrapping of the lease _fX)sitio."1 

ac'ld the surrolKlcling area was cornpleted by Bill 'l'eplCNJ in Jl.me 1980 (Figures H-2 

ar.Jd E-3). 

cbtained~ 
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Fiaure H-2. 

Geologic l"ap of the Excelsior Propen:y 
and Surrounding Area, Hineral County, Nevada 
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legend for geologic map of the Exoelsior property 
and surrmmding area, Mineral County, Nevada 

H-4 

Flat lying silt and sand covering lowest elevations of h~iskey Flat. 
Light buff color; poorly consolidated. 

Fanglomerate forming coalescing alluvial fans from base of Wassuk 
and Excelsior Ranges to the center of Whiskey Flat. 

Very coarse fanglomerate, uplifted and dissected at the mouth of 
Powell Canyon. 

Dark gray aphanitic 1::asalt, in part vesicular. Coarse volcaTl.ic 
breccia o~ base o= unit. 

~Trrte to buff poorly consolidated tuff, in part water lain with 
conglorrerate leiJ.ses near base of unit. 

Fine grained medium gray andesite. 

Esmeralda Formarion 

Talus and fanglorrerate; clasts poorly sorted and angular. Contains 
felsic to basic volcanic, rreta-limestone, quartzite and granitic 
clasts. 

H}'Pidio:norphic med.2._urri to coarse graineC quartz biotite rrenzonite. 
ir1 p:3._L-t. r=o.:-p;,~,rr~i tic with pink orthoclcse phenoc:rysts. 
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O'BRIEN RESOURCES CORPORATION 

June 29, 1982 

154 HUGHES ROAD • SUITE 4 
GRASS VALLEY, CALIFORNIA 95945 

(916) 272-7203 

Bureau of Land l\',a_Dagerrent 
Nevada State Office 
300 B=th Street 
P.O. Box 12000 
Reno, NV 89509 

Attn.: Land Recnrds 

G2ntlerren : 

Please send us oopies of the oeothennal steam le.ase plats for the 
fo11cwing areas. If the geosteamp1ats are not available please send 
the master title plats. 

Mt. Diablo base line 

TCMIDs1-'..ip Ranqe Tcwns11iP Ranoe 

T26N R34E T23N R42E 
T26N R35E T23N R43E 
T26N R36E T23N R44E 
T25N R34E T6N R30E 
T25N R35E T6N R31E 
T25N R36E T5N R30E 
T24N R34E TSN R31E 
T24N R35E T4N R30E 
T24N R36E T4N R31E 
T24N R42E 
T24N R43E 
T24N R44E 

OUr acoount mnber is 0144. Thank you for your =peration. 

Yours truly, 

Ga1:-ry Me l.l.Lct ~'l 

S=_nior G?ologist 


