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o ABSTRACT
The BaltaZOr Hot Springs KGRA and nearby Painted Hiiis thermal area are -

' situated in Humboldt County, - northwestern Nevada along the northwestern margin

of thevBasin and Range province.,;

: The oidest rocks exposed in the Baitazor area are eugeosynclina] meta-
sedimentary and subordinate metavolcanic rocks of Permian to Triassic(?) age :
intruded by CretaceouS»diorite and quartz diorite. These are overiain by a.
thick volcanic.and.voicaniclastic sequence of Miocene through Pliocene age.
Pre-Tertiary rocks are not exposed in the Painted Hills. Here, only Miocene
‘to Piiocene*volcanics:and volcaniCIastics crop outi-and only the youngest of

these can be confidentiy correlated with rocks of similar age and character in

o cthe Ba]tazor area.

: Principai structures:in the Baitaior area are intersecting high-angle

normal faults which trend nOrtherly and northwesteriy ‘Quaternaryflandslides

©.are dominant in the Painted Hills, although northerly- and northwesterly-

‘trending high-angie faults are aiso present.. '

- Hydrothermaiialteration andrmineraiiiation'at Baitazor and‘in the'Paintedv

O Hils are'of'seVerai'different:styiesvand ages. - cOpper-bearing quartz veins i

' 'iffin pre-Tertiary rocks antedate Cenozoic volcanism and sedimentation.:u :

| 'c'Wide-spread argil]ization, si]icification, hematization and iocai mercury

’tximineralization in the Painted Hil]s are probably pre-Pieistocene in age, even

5 g‘though coincident with a contemporary thermal anomaiy. Small ca]cite-bearing |

' :;'opaline sinter deposits at Baitazor Hot Springs are orobabiy geneticai]y




5j;re1ated to cha?cedony-ca?cite ve1ns 1n adjacent mid—Miocene volcanics and

. Quaternary 1ands!1de debris.:i,{f'

Baltazor Hot Springs and associated therma! phenomena and alterat1on are

ncontrolled by the intersection of northerly- and northwester1y-trend1ng

'f:”;highuangle normaI fau]ts.‘ The Painted H11ls thermal anoma}y ‘and alteratien

?‘} may be controi%ed both by high-angie faalts and permeab!e Tertiary volcanic .
V and vo?canic?astic norizons. The heat source for therma1 phenomena and :
ffalteration 1n both areas is probably deep fault-contro11ed f1uid circu!ation

 fcoup1ed;thhwan abnorma}1y’hi9h regional thermal gradientn




~ INTRODUCTION

- The Baitazor Hot Springs and Painted Hilis thermal areas are situated,

"respectiveiy, about five and sixteen miles southwest of Denio, in northwestern

Humboidt cOunty,,Nevada,(Fig.vl,_Pl.,I). Baltazor Hot Springs, site of a -

v ,KnownsGeothermaiuResourceyAreaC(KGRA);»issues'from a narrow playa separating

~ two northerly-trending, westward-tilted fault blocks: ‘the=Puebio Mountains on

the west,'and‘the Pine Forest.Range; on‘the'eastt'iThe intensely altered and
iron-stained Painted Hills occupy the easternmost’corner of McGee Mountain, a

broadffeature'of 10w}relief formed dominantiy of Miocene rhyolite.

Suspecting‘a COmmon heat source and structurai control for the two

i therma1 areas' Earth Power Production Company initiated.geothermalvexpioration

. at Ba]tazor and in the Painted Hiiis in 1977 ‘Theiriexpioration program

comprised 1iterature review and photogeologic mapping (Gardner and Koenig,

' ,_1978) groundwater appraisai (Klein and Koenig, 1977) a microearthquake study
(Senturion Sciences, 1977) and shallow- to moderate depth thermai gradient

_ driliing (Earth Power Production Company, 1978) Data generated by this

:-program were submitted to the Earth Science LaboratOry according to terms of

the Industry Coupled Program of the Department of EnerQYI Division of

| 7;?ffGeothermal Energy.t Carefui review of these data revealed a need in. both areas*}i_y y
£ j,for hydrothermai alteration mapping and additionai geologic mapping. Results Fhis

' Z.of this mapping, compieted in mid-1979 are summarized in this report. :
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 GEOLOGIC SETTING

' Baltaaor;Hot Springs and the Painted'Hillsyare situated along the

 northwestern margin of the Basin and Range province. To the west, high

volCanic plateaus, (including McGee Mountain) of northwestern Nevada and

‘ south-central Oregon form a transition zone between the Basin and Range and

~*7ﬂ3the c°lumbia Plateau (Bonham 1969)

A generalized stratigraphic column for the northwestern Basin and Range‘

and high volcanic plateaus to. the west is presented in Figure 2. The oldest

rocks are eugeosynclinal metasedimentary and metavolcanic rocks of Permian

‘through Triassic(?) age (Willden 1964; Walker and Repenning, 1965). These

' rocks are locally folded and intruded by Jurassic to Cretaceous plutons that
i-' are dominantly granodioritic to quartz dioritic in composition (willden 1964

'Walker and Repenning, 1965 ‘Harrold, 1972).

The metamorphic and igneous rocks were deeply eroded before being coveredv

‘_with a thick, highly variable sequence of volcanic and volcaniclastic rocks of
'_fOligocene through Pleistocene age-(Willden 1964; walker and Repenning, 1965;

rBonham;h1969) Volcanics of this. sequence vary in composition from basalt to

:arhyolite. They were erupted from numerous volcanic centers and were not all
’)f’of regional extent Associated sediments simultaneously accumulated in local
fg;basins. Thus regional correlation of many individual volcanic and sedimentary:

'}fgunits cannot be confidently established

7; The oldest Tertiary units, of Oligocene to early Miocene age comprise

ﬁ}g'*; tuffaceous sedimentary rocks subordinate ash fall and ash flow tuff and :
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felsic to-basiciflow}rocksoofdiocaliextent. In ndrthwestern Nevada, these
fiowsiinclude‘basaits and andesites of the South'willowaormation,~which is no
: younger than 31.3 My (K-Ar Bonham, 1969). Tuffaceous sediments of the Pike
Creek Formation (Fu]ier, 1931), in south-centra1 Oregon, have been assigned an
| OIigocene,to Miocene age by Wa]ker and Repenning (1965). The Ashdown Tuff, a
rhyolitic ash-flow tuff entensiVeiy exposed in?the Pine'Forest Range southeast
‘of Baltazor Hot Springs, has yieided two K-Ar dates of 24 m.y. (Nobie and

" others, 1970). ‘

A thick (up to at least 5 000 ft) sequence of basalt and basaitic
: andesite flows of mid-Miocene age (Fulier 1931 Evernden and others, 1964;
Walker and Repenning, 1965; Bonham, 1969) rests with minor angular uncon-
~ formity on the earlier Tertiary voicanics and sediments. in south~centra1
o Oregon this sequence includes the Steens Basalt (Ful]er,V1931) which has been‘

radiometrical]y dated at 14.5 to 14.7 m.y. (Evernden and others, 1964).

The Miocene basalt and basaltic andesite sequence is unconformabiy ,
'overlain in south-central Oregon and northwestern Nevada by mid—Miocene flows,
exogenous domes and ash flow tuffs of rhyoiitic to. dacitic composition :
(Wiliden 1964 Walker and Repenning, 1964 Bonham, 1969) These rocks
’iinc]ude the Canyon Rhyoiite sequence of the high volcanic plateaus of north-.

':western Nevada (Bonham, 1969) WhICh is present in the Painted Hiiis area and

"probabiy present in the Baitazor Hot Springs area. Glass from 2 rhyolite flowi"“ﬂ

i the Canyon Rhyoiite has been radiometricaliy dated at 13.7 m.y (McKee and -
; Marv1n 1974) ' o : o .




w ’ - The midQMiocene rhyolitic and daciticasequence (Fig. 2) is unconformably

“overlain by a highly variable middle to late Mi'oc_ene: (Willden, 1964; Walker .
'and Repenning; 1965§ Bonham; 1969)'volcanic and'volcaniclastic sequence. This
sequence consists dominantly offtuffaceous sedimentary‘rocks' with subordinate

’vfelsic ash-flow and ash fall tuffs. felsic to basic flow rocks and diatomite.
In the high plateaus of northwestern Nevada it forms Bonham 3 (1969) High

: Rock Sequence which includes the locally diatomaceous late Miocene Virgin

valley Formation of Merriam (1910) and Wendell (1970)

Late Miocene and early Pliocene,basalts unconformably oVerlie the late
aal, | ‘Miocene_volcanic‘and sedimentary sequence\throughout;much of northwestern
‘Nevada and<south-central Oregon_(Walker_and Repenning, 1965;.Bonham, 1969).
These flows; which aggregate up to IOQO feet in northwestern Nevada (Bonham,

v S 1969) are absent in the Baltazor'Hot Springs and'Paintediﬂills‘areas.f}"

Tuffaceous sedimentary rocks, with subordinate interbedded felsic
- ash-fall and ash flow tuffs and minor basalt and andesite were deposited in
‘local basins following emplacementvof the Mio-Pliocene basaltv These |
' sediments of Pliocene age. (Merriam, 1910 walker and Repenning, 1965
i'willden 1964) ‘are typified by the Thousand Creek Formation (Merriam 1910)
'exposed in both the Baltazor Hot Springs and Painted Hills areas.v :

These Pliocene sedimentary sequences are locally conformably overlain by ;

lﬁi;*thin late Pliocene'and/or early Pleistocene basalts and by contemporaneous

: ‘semi—consolidated fluvial and lacustrine sediments., East of Baltazor Hot ‘

- »-}Springs, the Pliocene Thousand Creek Formation is capped by the Mesa basalt
f‘dated radiometrically at 1.2 m. y- (McKee and Marvin 1974 p. 3.




~

o -report accompany Plate I

o The‘northwestern Basin and Range structural settingvis dominated by two
'intersectingvsets of high-angle faults (Willden, 1964; Walker and Repenning,
1965). Profoundvnormal dispiacement on faults of one set, striking north to

north-northeast is- respon51ble for the typical horst-and—graben and tilted

v fauit-block topography of the region. A second set of faults strikes
“northwest to west-northwest. Although most faults of this second set are
| characteri;ed bygnormal displacement, some may have a right-lateral

| strike-slip‘COmponent-(anrence, 1976).

The high volcanic plateaus of south-central Oregon and northern Nevada

west of the'Basin and Range‘are'alsokdisrupted by high-angle northerly and

northwester]y-trending faults_(Walker and-Repénning; 1965; Bonham, 1969).

Movement along these faults 'however, is re]ativeiy“minor Bonham (1969) .

reports that lake beds of late Miocene age in the p]ateau area are essentiaily‘.
- flat-lying, - implying little or no deformation in the area since their
°deposition. ‘Wendell (1970) ‘however, documents ‘broad, open folding in the
_late Miocene Virgin Valley Formation about 10 miles east of the Painted Hil]s.

- STRATIGRAPHY

Figure 2 correlates regional stratigraphy of northwestern Nevada and

) south-centrai Oregon with local stratigraphy of the Baltazor Hot Springs and

‘?Painted Hills thermai areas., Correiations for the Baitazor area are taken ,
"‘:‘from Rowe (1971) Burnham (1971) and Bryant (1970) and for the Painted Hilis 'fﬁ |

Kfrom Wendeli (1970) Brief descriptions of an rock units mapped for this o

LN




| .f}:‘Baltazor Hot Springs and Vicinity (Pi. I Map A) -

i

The oldest rocks of the Baitazor area are Permian to Triassic(?)

t_metasedimentary and suhordinate metavoicanic rocks (msv) exposed in sec. 1,'
ST, 4?N., R 28E. These are dominantiy of greenschist but 1ocaiiy higher, |
: metamorphic grade (Burnham, 1971 Rowe, 1971) The metamorphics are intruded
- ;by mafic-rich commonly prophyritic diorite and. quartz diorite (Kdi) Age
8 ":fdates obtained for similar intrusives in the Pine Forest Range Just outside
7fithe area mapped for this repdrt range from 10? m.y. to 94 m.y. (Harroid 1972)
"The diorite and quartz diorite of the mapped area, therefore are tentative]y

‘assigned a Cretaceous age.,

The metamorphics and intrusives in the Baltazor area are unconformabiy

' overiain by at 1east 4, 000 ft of diverse Tertiary vo]canic and voicaniciastic

rocks. The oldest of these are a thin discontinuous volcanic siitstone-~

L'sandstone unit {Ts) and overiying feisic ash-fiow tuff (Tft) crOpping out in
‘sections 25 and 35 T Ame., R. 295. L | e

These oidest Tertiary units are conformably overiain in the Baitazor area B

r*ffby up to 2 800 ft of thin olivine~augite basalt fiows (Tb) These basalts
yi_,;have been correlated with the mid-Miocene Steens basait of south—centrai
“f‘iOregon (Figv 2) Thin feisic to intermediate ash-flow tuffs are iocaiiy vif»
: rfiinterbedded with the basaits, particuiariy in the upper 300 ft of the
\iefsequence. The uppermost of these tuffs (tf) and a distinctive andesite (an)
~ ff’eefound slight]y higher in the sequence during this study are prominent marker :

| *‘!horizons, a]though not previously mapped. ,_,,;;;ZJ:»f~~




LANE

~ The basalt. sequence fis disconformably overlain in the Pueblo Mountains
west of Baltazor Hot'Springs_(mab,A) by up to 400 feet of dense rhyolite and

rhyolite flow-breccia (Tr). These rocks, on the basis of similarity to

portions of'the‘canyon Rhyolite sequence (Fig. Z)Yexposed‘about ten miles

- southwest, have been assigned a probable mid-Miocene age by Burnham (1971).

Both the basalt,(Tb) and rhyolite (Tr) units east of Baltazor Hot Springs

(map A) are unconformably overlain by seyeral hundred'feet of rhyolitic to
trachytic (Burnham 1971) ash-flow tuffs (Tt) vglcaniclastic sediments are
~ Tocally interbedded with the tuffs particularly toward the base of the

sequence.  The tuffs may correlate_with the mid- to Late Miocene Yirgin Valley

Formatibn'(this rept.,'p.'S).

“Yolcanic cdnglomerateshand sandstoneS'of‘the-Pliocene Thousand Creek

Formation rest unconformably on--and were largely derived from--the ash-flow

L tuff sequence and: underlying rhyolite in the Baltazor ‘area. These coarser
' volcaniclastics grade westward into tuffaceous siltstones and mudstones

ainterbedded with air-fall tuff.

‘ Painted Hills and Vicinity (Pl ‘13 Map B)

The oldest rocks eprsed in the Painted Hills form a: sequence of semi-*

,consolidated tuffaceous sedimentary rocks and interbedded felsic ash-flow and
i ash-fall tuffs (Tst) assigned a mid Miocene age by Wendell (1970) Rocks of .

'ithis sequence do not correlate with any exposed in the Baltazor Hot Springs

area.,' A thin densely welded highly altered ash-flow tuff - (wt) in the uppere

"t 'portion of the sequence was believed by Wendell (1970) to be Pleistocene in
"?'age. This tuff however ‘has since been radiometrically dated by D. Langen-~

;‘kamp (in Gardner and Koenig, 1978) at 14 . Yo (mid-Miocene)

o




- The midéMiocene tuff and‘tuffaceous sedimentary seqUence of the Painted
Hills area iSVunconformabiy oueriain’by rhyo]itic.f]ows‘of the mid-Miocene
Canyon Rhyolite,(wendell,k1970).  These flows are similar to mid-Miocene
rhyo]itic‘fiows{(Tr)jof‘the southern Puebio Mountains in the'Ba]tazOr Hot
Springs arealiFig. 2). If the Baitaior and PaintedAHiiisfrhyolitic flows are
correiative, thé,tuff and\tuffaceous Sedimentary sequence (Tst) of the Painted
Hiiis occupies the'same stratigraphic position’as'the'mid-Miocene basalt
sequence of the Baltazor Hot Springs area. This relationship suggests
southward thinning, pinching out, or downfaulting (or downwarping) of the
'basait sequence south of the Baitazor area accompanied by p1nching out or

structurai impedance of the tuffaceous sequence northward from the Painted

o Hi]is. Alternative]y, but less likeiy, the two units may intertongue

>50mewhere between the two areas.

The Piiocene‘Thousand Creek'formation is'meil'exposed in the Painted
Hills area. Here the formation'iaps onto the mid-Miocene(?) tuff and
‘tuffaceous sedimentary sequence (Tst) and onto the mid-Miocene Canyon Rhyolite
- (Ter) fiows above this sequence.» The Thousand Creek formation of the Painted
’ Hiiis comprises ash— and . pumice-rich sandstone conglomerate, and si]tstone,
. uffaceous mudstone, terrestria] and water-iain ash- fall tuffs and lapiili

' tuffs and minor non-weided ash fiow tuff As in the Baitazor Hot Springs

I area, coarser ciastics 1n the Thousand Creek Formation of the Painted Hiiis

Jﬂpredominate near present topographic highs, whiie fine ciastics become

increasingly common basinward to the east.

T




STRUCTURE

Baitazor Hot Springs is‘situated just east of the WeStward-dipping Pueblo
'Mountains; the'nesternmost'fau1t-block range at this latitude in the Basin and
Range province (Pl I; map A). The steep eastern face of the Pueblo Mountains
in the Baltazor area is largely the result of pronounced normal displacement
along moderate- to high-angle‘north to northeastbtrending Basin and Range
"fauits. ‘These faults control the narrow valley separating the Pueblo.
,Mountains from the similarly-tilted Pine Forest Range to the southeast. They
‘also}doubtiess represent a major control for thermal fluid flow in the
vicinity-of_Ba]tazor‘Hot Springs. Over-steepening effected by these faults
has led to subordinate 1ow4angieifau1ting-and landsliding.

A second set of normal faults in the Pueblo Mountains northwest of
Baitazor Hot Springs has been reCognized as a result of mapping:the prominent
andesite (an) and ash~flow'tuff,(tf) marker horizonS'in the upper part of the
Miocene basalt sequenCe,(Tb). These faults trend northwest, and are apparent-

1y near-verticai Thexsouthernmost of these faults in sections 3 10, and
‘_11 T 46N., R. 288., projects southeastward beneath younger fault blocks and
Quaternary aiiuvial and iacustrine deposits directly through Baltazor Hot '
‘Springs. -The iocation of the hot springs may be controiied in part by the ,.

ilintersection of the fauit with previously discussed norther]y-trending normai'

s afauits. ‘ezn

Quaternary 1andsliding dominates the structure of the Painted Hills area..
7s:Here resistant rhyolites and coarse volcanic]astics have slumped over soft
f‘fcommoniy aitered tuffs and tuffaceous sediments. Minor disruption ‘has also .

occurred aiong northerﬂy and northwesterly trending high angle normal faults.

a3
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© THERMAL PHENOMENA, HYDROTHERMAL ALTERATION,
AND MINERALIZATfON

Baltazor Hot Springs and the Painted Hiiis are situated within pronounced
thermal gradient anomalies defined by Earth Power Production cOmpany s-(1978)
shai]ow (100 m) dril]ing program. Nearfsurface gradients reach 2909C/km 1n

the Baitazor area_and‘roughiy 400°C/km'in the Painted Hilis;

Baitazor Hot Springs, with measured temperatures fluctuating between 76°c

and 98°C (Klein and Koenig, 1977) is the hottest of - numerous “thermal springs

in this portion of northwestern_Nevada. Thermai-springs are absent in the

: Painted Hills, but warm ground and intermittent fumaroies have been reported

(wendeli 1970 Gardner and Koenig, 1978) neither phenomenon was observed

, iduring the present investigation.. -

Hydrothermai alteration and mineraiization in'thefBaitazor Hot Springs

- area are of severai different styies and ages. Permian"to TriasSic(?)

metaSedimentary and metavo]canic rocks contain abundant sericite chlorite,

' epidote, aibite and ca]cite of»metamorphic origin (Burnham »1971 -Rowe -1971;
}i‘Bryant f1970i. The metamorphics and intruding Mesozoic granitic rocks north
'-.of Baltazor Hot Springs are localiy cut by veins and 1rregular masses of

vpartiaily oxidized pyrite--and chaicopyrite-bearing miiky quartz with .

o accompanying phyiiic and propyiitic aiteration. These veins and masses :

f} pre-date Tertiary volcanism and sedimentation., ;’5' -

Tertiary rocks in the Baitazor area are essentiaiiy unaffected by

’ hydrothermal aiteration except along the eastern front of the Pueblo MountainS"

'1near Baltazor Hot Springs.- Aiteration is most pervasive and intense in the ‘




.iandslide and range-front fault zone immediately west and north of the hot
B springs.(Pi. I, Map A). This alteration is also present in scattered patches
.aiong fault and fracture zones for at least a'mile west and 1 1/2 miles northv'
of this ‘zone. The intensity of the alteration diminishes northward and

westward with distance from the hot Springs.

Alteration at’Baltaior'is characterized“bydfine- torcoarse-crystaiiine,
1oca11y chaicedony-bearing caicite veins, which are iocaiiy accompanied by
bieaching and argiliization of their host rocks. Most of the veins, which may
be massive to deiicateiy banded and vuggy, are less,than 10 cm in thickness.
’Oneivein,vhowever;,trending north-northeast'inithe southwestfcorner of section
12, T.47N.;fR,28E., is'approximateiy ten feet’in:maximum thickness. Masses of
- dense goethitic'and;hematitic'iasperoid were commoniy:observed in float within
and’be]ow_these‘caicite vein zones: None of this jasperoid was seen in
outcrop. ’Thefjasperoid is orange- to reddish-brown‘and commonly.iaced with
calcite ¥ chaicedony vein]ets.' Locaiiy the jasperoid contains irregular

'masses of bright yeliow-green montmoriiionitic clay Irreguiar pods of this

B clay, up to 5 mm. in. diameter, also occur in situ within and aiong the '

northeriy—trending fault zone north northeast of dril] hoie BZ-1500 7 (Pi. I;
: ;Map A). C | - |

A few smail iow mounds of frothy~appearing, 1ight brownish-gray Opaiine ‘:
Hﬁrsinter, incorporating abundant opaiized piant debris are distributed around ,_j

~:Ba1tazor Hot Springs., Open spaces in the sinter are commoniy coated or f

”'f‘partiaiiy filled with cryptocrystalline caicite. Smaii chips of the sinter

“;are common in the dense grassy vegetation surrounding the springs, suggesting"';

:"ni'that the vegetation may conceai additionai sinter deposits.




The'Painted'Hills are named for a broad 'irregular'zone of altered and

iron-stained Tertiary volcanics and sediments primarily of the Pliocene

~ Thousand Creek Formation. Alteration w1thin this zone is dominated by

pervasive, moderate to intense argillization locally accompanied by weak to
moderate flooding,vveining, ‘and open-space filling by various combinations of
opal chalcedony; and earthy iron oxides. 0f the latter, finely-divided

. (brick-red hematite is. by far the most common. The'ektremely finergrain size
of the hematite, and absence of associated sulfides or sulfide casts, suggests
}_ it is of primary rather than supergene origin. The upper surface of an

: irregular zone of hematite flooding south of the Painted Hills mercury
prospect is apparently controlled largely by bedding in the Thousand Creek
Formation.‘ Hematite stained tuffs and tuffaceous sediments below 1,300 feet
in drill holeeMcGeISOO-Z (section,B—B ) may represent the plunging subsurface

eastward projection of this zone.

The Painted'Hills mercury‘prospect is situated on a silicified,‘argil-
lized, and'hematized northerly;trending; steeply-dippihg fault zone (P1. I
‘Map B). In'the prospect area 'trace‘to‘minor'amounts'of cinnabar occur along
the fault zone: as smears - films, and disseminated grains on: fractures and
: slickensided fault sufaces. The cinnabar 1s locally covered by thin films ofv

transparent botryoidal hyalite.»;.

A second zone of intense alteration and hematite flooding is centered

'7f:‘about a quarter mile southwest of the Painted Hills zone., The densely welded '

'ash flow tuff (wt) occupying most of this zone is strongly silicified and

e-f hematized., Silicification occurs both as a pervasive chalcedony flooding andvy




as stockwork goethitic and hematitic Jjasper veinlets. Wendell (1970) reports
- the additional presence of an unidentified,zeoiite‘in the tuff.

This altered densely welded tuff has been dated at 14 m.y. (this rept.,
p. 11). This is probabiy the age of alteration rather than emplacement,
sinCevthe‘tuff‘is consistently si]icified and hematized throughout the mapped
'areaV(p1;‘I"Map B). kThus; aiteration'of the¥tuff may predate other altera-
:tion in the Painted Hiils area, which affects. Piiocene rocks. Alteration of
the tuff also apparent]y pre -dates the Miocene Canyon Rhyoiite (Tcr)
Exposures of the tuff in the southern margin-of the mapped area are also

_silicified and iron-stained whi]e the superjacent rhyolite is unaltered.
 CONCLUSTONS -
| " The present study indicates that structural control for Baltazor Hot
‘SprinQS‘and its associated thermai gradient anomaiy is the intersection of
| steepiy—dipping northerly- and northwesteriy-trending normal fauits.
,Structural controi for the. Painted Hills thermal gradient anomaly is not

= clear. The few: faults recognized in this area are insufficient to expiain the

.,”observed extent and intensity of either the thermal gradient anomaly or

: »;.~spatialiy associated hydrothermal alteration. These phenomena could be G

: controlied in part by favorable (permeabie) beds in the Thousand Creek

* fFormation. They could aiso be contro11ed by structures concea]ed beneath

'ei::surficiai deposits or obscured beyond recognition by argiiiic aiteration and

| 'siumping in soft tuffaceous sediments._ f.7“ |

e




The Baltazor Hot Springs and Painted Hil]s areas are situated within the

"eerattle Mountain heat-flow high (sass and others, 1971) which'covers much of

A’fthe centra1 and northwestern Basin and Range.; The absence of young rhyolitic.  |

,r:fvoicanics at Baltazor and in the Painted H111s together with the 1ocation of

“thesé areas. 1n the Battle Mountain zone, suggest that deep circu1ation along

“'V"fauits, rather than sha]low si1icic magma, is the heat source for the thermal

e phenOmena of both areas. )f‘~

, 1HYdrethermal alteration~in'the'fﬁmediate~aeitazor Hot Springs area

, diminishes in extent and intensity with distance northward and westward from
e7jthe hot springs. Sinter deposits and veins cutting bedrock w1thin the altered
l *area are s1milar in compositien. Many of the veins are vuggy and delicate1y

' banded indicating deposftion at sha!low 1eveis.‘ These re1ationships suggest |

°ifthat the alteration 1s re1ated to the present]y active geothermal system.

, Alteration 1n the Painted H111s area at least partiallynaand perhaps
i‘total1y~-predates present therma? activity.f Aithough the alteration does
‘Vpilargely coincide with a contemporary therma] anomaiy, the youngest altered
‘”units are of Pliocene age._ Quaternary a11uvium 1s unaltered.; Alteration 1n |
) _1Quaternary Iandslides is restricted to individual ciasts and b1ocks, and

~fpredates slumping

Siliceous sinter deposfts, 1ndicat1eg past reservair temperatures of at

“itilfieast 180°£ (Renner and others, 1975) are present at both Baltazor Hot fﬁf;'?‘?e';,~>'

| 7f;Springs and aoward Hot Springs (0. Langenkamp, pers comm., 1979) about 18

- »b;m11es seutheast of Ba1tazor. Neither Baltazor ﬂot Springs w1th temperatures

}7}fof 76-98°c (K?ein and Koenig, 1977), ner Howard Hot Springs, at 56°C (Mariner




and others,r1974) 'however'fare,presently'precinitating si]ica This

"1ndicates a progressive coo]ing through time of the heat sources for both -

-,~springs

"Sprimgs are absentrin’thepbainted H11ls area, put widespread
ilicifieation'indicetes that preSemtly exposed rocks have been extensively
- invaded by high temperature thermaI waters: in the past. Althpugh the |
water-table has dropped from former levels in the Painted H111s the
“,relationship of present to past deep subsurface temperatures in thls area

cannot be . inferred from this s111cif1cation.
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