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S1.mT!'ary 

The Alum and Fish Like geothernal prospects are 

located in Esrreralda County, Nevada. Both prospects are 

near trunl<: lines of the Nevada power grid and in environ­

mentally insensitive areas with easy access. Basin and 

Range Front type faulting is prevalent in both areas 

providing deep circuJ..ation conduits for hydrothernal cir­

culation. 

The Alum prospect lies in the center of a triangular 

basin. Cambrian and Ordovician carbonate rocks are exposed 

south and east of the Alum sulfur mine. The remainder 

of the prospect lies in Tertiary sedimentary rocks of the 

Esmeralda Fornation. A silicic tuff is interbedded with 

these sedirrents in the upper portion of the fornation. 

Holocene basalt overlies the Esrreralda south of the prospect 

area. 

The Fish Lake prospect is located at the southern 

end of the Volcanic Hills. The prospect is within two 

silicic tuff units of Early Plio02ne age. An olivine 

basalt of Quaternary age intrudes Quaternary alluvium 

southwest of the prospect. Extensive small displacement 

nonral faulting has occurred throughout the prospect. 
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ALUM PROSPECI' 

Intrcduction 

'I'he Alum Prospect is located at the Alum Sulfur 

mine, Section 29, 'l'lN, R39E Esmeralda County, Nevada. 'I'he 

prospect may be reached from Blair Junction on Highway 50 

by traveling south on Highway 47 for a distance of 8. 7 

miles. At this point an unmaintained dirt road leads 

northeast and then east for two miles to the prospect site. 

'I'he prospect lies at an elevation of 4900 to 

5300 feet at the western extremity of the Weepah Hills and 

the southwestern temlinus of the Big Srroky Valley. Isolated 

and pra11inently uplifted blocks of the Tertiary Esrreralda 

Fonration form the western boundary of the prospect. 

Eastward ],'rom the sulfur mine site, the Weepah Hills rise 

slc:wly in highly c'"'.ssected west-trending ridges to an 

elevation of 7700 feet, ten miles to the east. 'I'he Alum 

prospect lies at the drainage divide he tween the Big Srroky 

Valley to the north and the Clayton Valley to the south. 'I'he 

valleys, both of which are closed basins, contain large 

supplies of brackish water at shall= depths. 

'!'he clirrate is extrerrely arid and supports only 

sparse and patchy grCM'ths of sage and grass which are 

confined to stream bottoms of the lc:wer western area. No 
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J=eD1B!1eni: hl.ll1BI1 habitation or other cultural activities exist 

in the vicinity of the prospect at this tirre. A main trunk 

line of the Nevada power Qrid passes within five miles of 

the prospect site. 

A general geologic description of the Alum 

district and Weepah Hills is fmmd in Albers and Stewart 

(1972). Detailed stratigraphy of the Tertiary sedimentary­

pyroclastic section is given by Robinson and others (1968). 

Regional Geology 

'I'he Alwt Prosr:ect lies at the center of a 

triangular basin bounded by three Irountain ranges: the Monte 

Cristo R<mge to the north, the Silver Peak Range to the 

southwest:, and the Weepah Hills and Lone Mountain to the 

east. The three ranges contain rocks ranging in age fran 

Precambrian t:o Quaternary. 

The Precambrian-Paleozoic rocks consist of fine­

grained clastic and carbonate facies. They exhibit 

extensive lew angle tl1ru.st faulting of large horizontal 

displacerrent. The pre-Mesozoic section is intruded by 

m::nzonite of Mesozoic age. The Lone Mountain Batholith 

is the largest expcsure of the intrusives, while much smaller 

stocks occur in the Monte Cristo and Silver Peak Ranges. 

'I'he intr-uded sedirrentary roCks are deforrred in confomence 

with the darer-shaped intrusive J::xXlies. Tacti tes, mrrbles 

and hornfels are conmon at the nonzonite-sed:Lrrentary contacts. 

Larqe volurres of Tertiary inherr!lL'Cliate to silicic 



pyroclast"ic and flow units overlie much of the Paleozoic and 

Mesozoic rocks of the Monte Cristo and Silver Peak Ranges 

but are absent in the Weepah Hills-Lone Mountain region. 

Fluviatile and lacustrine deposition in basins 

roughly paralleling present topography took place during 

the Upper Miocene and Lower Pliocene. Silicic and intenrediate 

pyroclastic and flow units are interbedded with these sediments. 

The youngest volcanic events in the region are represented by 

very late Pleistocene and Recent basalt flows and cinder cones 

which occur in the southern part of the mp area. 

Basin and Rcmge faulting with up to 10,000 feet 

of vertical displaCEm211t began in the early Tertiary and continues 

to the p:resent.. Fault scarps in Quaternary alluvial fans 

along the northern boundary of the Weepah Hills and Lone 

Mount"ain indicate cn=ently active faulting. This faulting 

is the pdJnary factor in the fonnation of mjor topographic 

featu:res :ln the region (Albers and Stewart, 1972). 

T'he Alum prospect lies entirely within the 

Esrreralda Formation which is exposed throughout the 

western half of the Weepah Hills and Southern Great 

Smoky Valley (figure 1 ) . The baserrent is ccmposed of Cambrian 

and Ordovician fine grained lacustrine and carbonate rocks (i'Dls). 

These rocks are overlain by carbonate breccias derived 

from Cambrian and Ordivician rocks to the east. The 

Esneralda Formtion uncomformably overlies these breccias and 

consists of lacustrine and fluviatile deposits of sandstone, 



-7-

shale and siltstones interfingered with conglomerates and 

pyroclastic units. A tuff unit in the upper part of the 

forrration has a K-Ar date of 6. 9 m. y. The unit is locally 

=vered by Quaternary alluvium. JVbre than 9, 000 feet of 

strata are expcsed in the map area, though some of the 

apparent thicJr.ness my be due to faulting. The bottom of 

the fonm.tion is not exposed in the map area. The very 

poorly bedded, tan to black, well indurated carbonate 

breccias overlying the basement are Paleozoic in age. 

They are =rrposed of limestone, silty linestone, lirrey 

siltstone, siltstone shale and sandstone which form 

angular to subangular clasts up to 30cm in dianeter. 

The Esmeralda Forrration in the nHpped area generally 

strikes northeast and dips 25° to the southeast. The 

predominate lithology is an alternating sequence of well 

bedded siltstone, shale and sandstone (Tes). This sequence 

is interbedded with a pyroclastic unit and in turn is 

unconforrrably overlain by conglorrerates. The well bedded 

clastic sequence is dominated by well indurated tan to 

buff siliceous siltstone with minor sandy horizons. The 

siliceous unite alternates with argillaceous; poorly indurated, 

green brown siltstone which weathers to rounded soil 

covered slopes. 'I'he siliceous and argillaceous beds form 

alternating sequenc:es 30 to 50 meters thick. Thinner beds 

of fine to rrediurn grained sandstone ranging fran 0. 2 to 

1.0 meters thick occur within the siltstone sequence. 

These sandstone beds contain siliceous ce1rent., are very hard, 

and form prani.nent ridges in the map area. Conglomerate 

lenses up to t.wo rreters thick are interbedded with the sand­

stone l:eds. One to five meter thick beds of light brcwn, 

highly fissle shale are corrrron throughout the sequence. 

Occasional chert beds 2 to Scm thick oc= in the siltstone 

dominated parts of the section. 
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The upr:er part of the fine grained clastic 

section contains a lithic and crystal tuff (Tef) which 

varies in thickness fran 3 to 10 meters. The tuff unit 

contains pumice and siliceous volcanic rock fragrrents in 

addition to the abundant euhedral quartz and feldspar 

crystals indicating a rhyolitic or dacitic composition. 

This unit is very well indurated and forms resist.ant 

cappings on the rrost praninent ridges in the central 

portion of the map area. 

A conglarerate and coarse sandstone unit 10 to 

30 meters thick overlies the fine grained clastic sequence. 

The contact is em angular unconformity with underlying 

truncated siltstones dipping 20° to 30° more steeply 

than the overlying conglarerates and sandstone. The lo.ver 

part of the coarse grained clastic unit consists of poorly 

sorted pebbly arkosic sandstone. The sandstone exhibits 

current cross bedding and cut and fill structures. The 

sandstone grades upward into a poorly bedded conglanerate 

containing sand lenses. 

The conglomerate and coarse sandstone unit (Tee) 

grade upward into a sequence of thinly interbedded, tan to 

buff, calcareous siltstones, sandy sj_l tstones and fine to 

medium grain sandstones. Minor calcite veining 1 to 10mm 

thick is evident in the upr:er sections of the Esmeralda 

Formation along with lenses of poorly sorted conglarerate up 

to two meters thick and chert lenses up to 10cm thick. The 

a::nglarerate lenses are not evident in the upr:er portio.'l. 

of the Esmeralda along the eastern border of the nsp area. 

Several outcrops of poorly bedded limestone and 

silty lirrestone breccia (Tls) uncomforrrBbly overlie the 

Esmeralda east and north of the Alum Mine. These outcrops 

of lirrestone breccia apr:ear to be similar to the lirrestone 

breccia which underlies the Esmeralda and is observed on 



-9-

the Monocline Peak and the horst blocks east of the Monocline 

Peak. The Esmeralda pinches out to the east and south of 

the nBp area. 

OVerlying the Esm2ralda in the southem portion 

of the nBp area are viscular olivine basalt flews (Qb). 

These flews are Holocene in age and confornBbly overlie the 

Esmeralda. The basalt ranges fran 10 to 30 meters in thick­

ness, with the thickest exposures on The Monocline, at the 

southern boundary of the nBpped area. 

The map area has three structural zones. The 

structural zone west of the Alum Mine consists of north­

east striking beds which have been gently folded to form 

southeasterly dipping anticlines and synclines. The folds 

are truncated in the north and east by northeast trending 

nornBl faults (Figure 2). 

Surrounding the mine is a highly faulted and 

deform2d area approximately three kilorrct.ers in length. 

It is characterized by small scale (5 to 10 meters) folding, 

high angle faulting and fracturing and a prominent topo­

graphic discontinuity. The sulfur mine workings and 

associated alteration zone is entirely located within this 

structurally disturbed zone. Beds of the Esrn2ralda Formation 

outside the zone do not show any defornBtion or faulting aside 

fran the regional tilting of 20° to 30° to the southeast. 

The defornBtion zone nay be explained as a partially ruptured, 
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plunging fold with dirrensions of approxirrately two kila:reters 

on each lirrb. Exposures of the fault zone in the mine pits 

indicate a nearly vertical orientation. Flexure of the 

bedding in the vicinity of the faulting indicate right lateral 

strike slip movement with a cumulative offset of tens of 

rreters. The topographic step within the fault zone in the 

otherwise uniform western slope of the Weepah Hills indicates 

a dipslip canponent of fault rroverrent with the uplifted 

block to the east. 

The third rrajor structural feature is the Monocline 

Peak and associated horst blocks to the east. All three 

of these areas appear to be uplifted blocks of Paleozoic 

basement. The Esmeralda Formation has been tilted due to 

emplacerrent of these blocks. The lim2stone breccias which 

unconforrrably overlie the Esmeralda in the northeastern 

portion of the rrap area clip less steeply to the east 

than the underlying Esrreralda Forrration. 

The folds in the area represent a series of 

southeast dipping anticlines and synclines with the lirrbs 

varying from less than one kilorreter to rrore than two 

kilaneters. Basin and Range type faulting truncates the 

structure to the northwest and south. The Esmeralda 

Forrration has been tilted to the west in the vicinity of 

The M::>nocline and as a result of the errplacenent of these 

blocks, the horst block east of The M::>nocline. 

Alteration and Hydrothermal Activity 

Alteration in the rrap area is cunfined to the zone 

of strongest defornetion where fault brecciaticn and intense 

fracturing are present. The alteration consists of argilliza­

tion resulting in a friable, highly bleached, very lCM density 
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rock. Accicular clurrps of sulfur crystals fill cracks and 

joints, while coarsely crystalline sulfur fills vugs and 

larger cracks. White opalite is a minor constituent of 

the altered zone. The sulfur mineralization is confined 

to the intensely argillized zones within three to ten meters 

of brecciated faults. Alunite is abundant in the fractures, 

appearing as dense, translucent replacement veins up to 

lOcm thick. Examination of cuttings from drill hole number 

A3A show a disseminated pyrite horizon at a depth of 160 

to 175 feet. The pyrite appears as 1 to 2mn stringers in 

the siltstone and as individual 2 to 3nm euhedral crystals. 

Scarcity of siliceous deposits, such as sinter 

or opalite, indicate that near surface alteration is primarily 

fumarolic with little or no hydrothermal activity involved. 

The occurrence of alunite and elemental sulfur at the 

surface indicates that the fumarolic activity has ceased 

only very recently. The furroralic activity may be related 

to the late Pleistocene, to Holocene basalt flows and 

eruptive centers south of Monocline Peak. Gaseous emanation 

from the basalt source at depth may have penetrated the 

thick sedirrentary blanket of the Esmeralda Formation by 

way of the localized faulting within the map area. It is 

llDSt likely that the northeast trending faults in the nBp 

area and the fauli:s associated with the horst blocks 

southeast of the mine are deep circulation conduits of 

a oonvecti ve hydrothermal system. This is berne out by the 

high heat flaw values observed in the syncline northeast 

of Monocline Peak and around the Alum Mine site. Tins 

!1Ddel accounts for both the recent age and distribution of 

fumcralic activity, the recent tetanic activity in the area 

and the observed high heat flow. 
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ALUM PROSPECT 

£loll ~~/,14) c..~J (iA.? ~l'lloi!J: 
0 'Q"t" Jte Sb'i .. lfJ Geology 

Introduction 

The Alum Prospect is located at the Alum Sulfur Mine, Section 29, 

TlN, R39E Es!lEralda County, Nevada. 'l'he prcspect may be reaChed from 

Blair Junction on Highway 50 by traveling south on Highway 47 for a 

distanoe of 8. 7 miles. At this point an unmaintained dirt road leads 

northeast and then east for two miles to the prospect site (Figure 3). 

The prospect lies at an elevation of 4900 to 5300 feet at the 

western extremity of· the Weepah Hills and the southwestern terminus of 

the Big Smoky Valley. The western half of the prospect consists of 

elongated ridges of Quaternary alluvium which have been partially 

dissected and removed, e:xrx>sing Tertiary lake beds beneath. Isolated 

and prcminently uplifted blocks of the Tertiary Esmeralda Formation fom 

the western boundary of the prospect. Eastward from the sulfur mine 

site, the Weepah Hills rise slowly in highly dissected west-trending ridges 

to an elevation of 7700 feet, ten miles to the east. The Alum prospect 

lies at the drainage divide between the Big Snoky Valley to the north and 

the Clayton Valley to the south. 'I'he valleys, both of which are closed 

basins, contain large supplies of brackish water at shallow depths. 

The climate is extremely arid and supports only sparse and patChy 



grcwths of sage and grass which are confined to stream bottoms of the 

lcwer western area. No permanent human habitation or other cultural 

activities exist in the vicinity of the prospect at this tirre. A 

main trunk line of the Nevada pcwer grid passes within five miles of the 

prospect site. 

A general geologic description of the Alum district and Weepah 

Hills is found in Albers and Stewart (1972). r:etailed stratigraphy 

of the Tertiary sedirrentary-pyroclastic section is given by Robinson and 

others (1968). 

Regional Geology 

The Alum Prospect lies at the center of a triangular basin bounded 

by three mountain ranges: the M::mte Cristo Range to the north, the 

Silver Peak Range to the southwest, and the Weepah Hills and Lone 

M::Juntain to the east. The three ranges contain roCks ranging in age 

fran Precambrian to Quaternary. 

The Precambrian-Paleozoic roCks consist of fine-grained clastic and 

carbonate facies. They exhibit extensive lew angle thrust faulting of 

large horizcntal displacerrent. The pre-M2sozoic section is intruded by 

monzonite of M2sozoic age. The Lone M::Juntain Batholith is the largest 

exposure of the intrusives, while rrDch smaller stocks occur in the 

M::mte Cristo and Silver Peak Ranges. The intruded sedimentary rocks are 

deforrred in conformance with the dome-sh~ped intrusive bodies. Tactites 

and hornfels are common at the monzonite-sedimentary contacts. 
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Large volwnes of Tertiary intermediate and silicic pyroclastic and 

flow units overlie much of the Paleozoic and Mesozoic rocks of the Monte 

Cristo and Silver Peak Ranges but are absent in the Weepah Hills-Lone 

Mountain region. 

Fluviatile and lacustrine deposition in basins roughly paralleling 

present topography took place during the Upper Miocene and Lcwer Pliocene. 

Silicic and intermediate pyroclastic and flow units are interbedded 

with these sediments. The youngest volcanic events in the region are 

represented by very late Pleistocene and Recent basalt flews and cinder 

cones which occur five miles south of the map area. 

Basin and Range faulting with up to 10,000 feet of vertical dis­

placement began in the early Tertiary and continues to the present. 

Fault scarps in Quaternary alluvial fans along the northern boundary of 

the Weepah Hills and Lone Mountain indicate currently active faulting. 

This faulting is the primary factor in the formation of major topographic 

features in the region (Albers and Stewart, 1972) . 

Rock Units 

The Alum Prospect lies entirely within the Esmeralda Formation which 

is exposed throughout the western half of the Weepah Hills and southern 

Great Smoky Valley (Figure 4). The unit is locally covered by Quaternary 

alluvium. The Esmeralda Formation consists of lacustrine and fluviatile 

deposits of sandstone, shale and siltstones interfingered with conglomerates 

and pyroclastic units. A tuff unit in the upper part of the fomation has 
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a K-Ar date of 6. 9my. More than nine thousand feet of strata are exposed 

in the rnap area, though some of the apparent thickness may be due to 

faulting. The top and bottom of the fonnation are not exposed in the 

map area. A generalized stratigraphic column of the Alum area by Robinson 

and others (1968) appears in Figure 5. 

The section of the Esmeralda Fonnation in the vicinity of the Alum 

Sulfur Mine strikes east-west and dips steeply (30°-60°) to the south. 

Three distinct lithologies characterize this 5000 foot thick section. 

The predominate lithology is an alternating sequence of well-bedded 

siltstone, shale and sandstone. This sequence is interbedded with a 

pyroclastic unit and, in turn, is unconfonnably overlain by conglomerates. 

The well-bedded clastic sequence is dominated by well-indurated 

tan to buff siliceous siltstone with minor sandy horizons. This siliceous 

unit alternates with argillaoeous, poorly indurated green-brown siltstone 

which weathers to rounded, soil-covered slopes. The siliceous and 

argillaceous beds form alternating sequenoes thirty to fifty meters thick. 

Thinner beds of fine to medium-grained sandstone, ranging fran 0.2-1.0 

rreters thick, occur within the siltstone sequence. These sandstone beds 

contain silioeous cement, are very hard, and form praminent ridges in the 

map area. One to five meter thick beds of light brown highly fissile 

shale are comnon throughout the sequence. Occasional chert beds two to 

five centimeters thick occur in the siltstone dorr~nated parts of the 

section. 

The upper part of the fine-grained clastic section contains a lithic 
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and crystal tuff which varies in thickness from three to ten meters. The 

tuff contains punuoe and silicic volcanic rock fragments in addition to 

abundant euhedral quartz and feldspar crystals indicating a rhyolitic or 

dacitic composition. This unit is very well indurated and forms resistant 

cappings on the most prominent ridges and nobs along the southern boundary 

of the map area. 

A conglan::rate a.l1d coarse: sandstone unit ten to thirty m2ters thick 

overlies the fine-grained clastic soquenoe. ~e contact is an angular un­

confornuty with the underlying truncated siltstones dipping 20°-30° nore 

steeply than the overlying conglomerates and sandstone. The lower part of; 

the coarse-grained clastic unit consists of a poorly sorted pebbly arkosic 

sandstone. The sandstcne exhibits eurrent crossbedding and cut and fill 

structures. The sandstone grades into a poorly bedded conglomerate contain­

ing sand lenses. The siliceous siltstone clasts may be derived fran the 

underlying fine-grained clastic sequence. 

Structure 

The rnap area rnay be divided into two distinct structural zones along 

a north-trending line passing through the Alum Sulfur Mine site (Figure 6). 

West of the dividing line the structure consists of moderately dipping beds 

striking northeast, while east of the line the beds dip steeply and strike 

east-west. The transition zone between the two regions is approximately 200-

300 meters wide in the east-west directim and 1200 meters long in the north­

south direction. It is characterized by small scale (five to ten meter) fold­

ind, high angle faulting and fracturing and a prominent topographic discontinuity. 

The sulfur nune workings and associated alteration zone is entirely located 
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within this structurally disturbed zone. Beds of the Esmeralda Fomation 

outside the zone do not shew any defamation or faulting aside fran the 

regional tilting of 20°-30° to the southeast. The deformation zone may be 

explained as a partially ruptured plunging fold with dimensions of approx­

imately two kila:reters on each limb (Figure 6). Expcsures of the fault 

zone in the mine pits indicate a nearly vertical orientation. Flexure of 

the bedding in the vicinity of the fault indicate right lateral strike 

slip movement with a cumulative offset of tens of meters. The topographic 

step within the fault zone in the otherwise uniform western slope of the 

Weebah Hills indicates a dip slip ocmponent of fault movement with the 

uplifted block to the east. Small sliver faults stepped dc:wn to the west 

support this model. 

Alteration and Mineralization 

Alteration in the map area is oonfined to the zone of strongest 

defamation where fault brecciation and intense fracturing are present. 

The alteration consists of argillization resulting in a friable, highly 

bleached, very lew density rock. Accicular clumps of sulfur crystal fill 

cracks and joints, while coarsely crystalline sulfur fills vugs and larger 

cracks. White opalite is a minor oonstituent of the altered zone. The 

sulfur mineralization is ocnfined to the intensely argillized zones with­

in three to ten meters of brecciated faults. Alunite is abundant in the 

fractures, appearing as dense, transluoent replaoement veins up to lOan 

thick. Examination of cuttings frc:m drill hole number two (Figure 4) shew 

a disseminated pyrite horizon at a depth of 160 to 175 feet. The pyrite 

appears as 1 to 2mm stringers in the siltstone and as individual 2 to 3mn 
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euhedral crystals. Scarcity of siliceous deposits, such as sinter or 

opalite, indicate that near surface alteration is primarily fumarclic 

with little or no hydrothennal activity involved. The occurrence of 

alunite and elemental sulfur at the surface indicates that the fumarolic 

activity has ceased only very recently. The fumarolic activity may be 

related to the Late Pleistocene to Recent basaltic flows and eruptive 

centers within five miles of the mine site. Gaseous emanation from the 

basalt source at depth may have penetrated the thick sedimentary blanket 

of the Esmeralda Fonnation by way of the localized faulting within the 

map area. This rrodel would account for both the apparent recent age 

and distribution of the fumarolic alteration. 

M=rcury Soil Survey 

The mercury soil survey consisted of three sample lines with a very 

high sample density (Figures 8 and 9). The correlation between mercury 

anomalies and fault traces (Figure 2) indicates that mercury deposition 

is controlled by ascension of mercury rich thermal vapors along these faults. 

The mercury soil survey does not indicate any abnormal regional heat 

flow. The mercury anomaly identified at the north end of line C-C' is 

probably due to analytical error. 

Heat Flow 

Extremely high heat flows , greater than twenty HFU' s, were observed 

in bvo of the four gradient holes drilled in January, 1981. The remaining 
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two gradient holes had heat flows in excess of twelve HFU's (Figures 

10 to 14). Gradients from 205° C/krn to 490° C/km were measured, rrostly 

in siltstone. A maximum bottom hole temperature of 64.5° C at 100 meters 

was measured in drill hole mnnber three. 

Surmruy 

The high density mercury soil survey is useful in delineating faults 

associated with ascension of hydrothermal fluids and/or vapors. No 

=rrelation between =nductive heat flow and mercury soil deposits are 

apparent for this prospect, indicating that the anomaly may be strictly 

of convective origin. 

The observed heat flow indicates that although the anomaly may be of 

convective origin, it is much more widespread than the.mercury survey 

vlould indicate. The high bottan hole terrperatures associated with unifom 

gradients and intense fumoralic alteration indicate that this prospect is 

a prime target for further assessrrcnt. 
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Figure 3. Alum-Location Map 
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Figure 5 . .StratiCJr<.lphir Column, AlLun District from Robinson P.T., etal (l'J68) 
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brawn, crudely bedded tuff breccia. Unit characterized by pumicious 

of .roCks. 

~!;to~~=~~:.;=~:- ~~ 
~~~~~:;:; 
;:~-¢=._-:.__~Grayish-orange to grayish-yell=, thin-bedded siltstones, white to 
:-;:;:,:::;;.:?-c:.-:-: olive-gray, thin-bedded, poorly sorted, medium-grained sandstones 
o'·~'~ .. -:-:-... and yellowish-gray to pale-yellowish-orange, poorly sorted shales 
·l~~·"::> .. _:::and claystones which intertongue with gray to grayish-orange, thid 
,;,,~,:.~ ,, ~~::.'to very thick bedded, lenticular, poorly sorted precambrian and 
·!,,:·.s~::;J-;_ ---:= paleozoic-pebble conglomerates with intercoated lenses of grayish­
"':f'to'',•:,;•0::2·c blue Paleozoic-limestone breccia and interbeds of poorly sorted 
''.f'-~.06~-- .=. rredium to course-grained sandstone. 
1'~----==----=..: . . ~ ........ ' 

_·/i~:o/; .. :'-',:~::·,;··,:: .. Light-gray to grayish-orange, thin-to very thiCk bedded, well­
c:_';:";~':'.•',;;:~'''•,:• i•1durated, moderately to poorly sorted, volcanic-pebble conglarer-
7=-- _<.::"'I ""1,'' a'.es and light-gray to grayish-orange, thin-to thiCk-bedded, fine 
-;· =- ·,;;.: ;~;..,';'~ t J coarse-gruined volcanic sundstoncs which grade laterally into 
···~ n _<><~p_<'l f.""::::-::",!!·<f'e:"' grayish-orunge to gruyish-yellaw, laminated to thin-bedded, poorly 
:;c;··.·.-.:.~_:_'-'<;,>o,~: sorted, fine-to medium-grained sandstones. Thin interbeds of white 
~~~~::,:· h-o pale-green tuff and reworked tuff occur in the lc:wer part of the 
~- --- --- _... 1 mi-t 

[i~=:_ :?-~- ~ \Vhi te. to very pale orange, laminated to very thin bedded tuffaceous 
~~-.' ·--~- · · ~ .1nd Slllceous Slltst?nes and grayish-orange to very pale orange 
;---: . -: .. :-: . . papery shales: thln lllterbeds of pale-orange to yellowish-brown 
=.-:::::=::_--=::==::-= sandstone. . 

~~~~~~~Pale-yellowish-orange to grayish-yellow, thin-to thid<-bedded, 
: ......... , ......... ,, moderately indurated, moderately to poorly sorted, fine to coarse-
,)\' !• l,\ '! .,.'ft\lr:..'\·" . d f 1-'~ th. 1. th. dst d . h ,,,,,, •. .,.r·.,.••: grillne , e ""'pa lC l lC san ones an grayl'? -orange to 
·~~~~.;. d.•;;,r; yellowish-brown, laminated to thin-bedded siltstones. 

Light-brown to greenish-gray thin-to very thiCk-bedded, well- . 
indl~ated, poorly sorted pebble conglomerate composed of Paleozoic 
clasts. L'rge intercalated lenses of grayish-blue Paleozoic­
l~reslone breccia and thin interbeds of sandstone, siltstone and 
limestone. 
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IDEALIZED STRUCTURAL MAP OF ALUM SULFUR MINE SITE 
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Figure 7. Alum-Cross Sectims A-A', B-B' 
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Fj_c 2 8. Alum-Mercury Concentratio1. sp 
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Figure 10. Alum ·ill Hole No. ~ Temperature and thology Log 20 
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Figure 12. Alu1r Drill Hole No.3, Temperature anc' '"itholoqy LoCJ 
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Figure 13. Alum- ,_ ell Hole No.4, Tempc;raturc and cholCXJY log 
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Fiqure 14. Alum-Beat Flow Coutour Map 
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