i SRR

e GLOBUBD

DIAN PILKINGTON

Church'
Mc Geo]'j,

y {

C | AREA I
|

|

\

GEOLOGY OF THE McCOY AREA, NEVADA

"H. D. Pilkington .
AMAX'Exp1oration,_Inc.



"CONTENTS -
Pége
INTRODUCTION -« -+ o e e e e e e e e e e e e e
ROCK DESCRIPTIONS . .. vuene et eneane e e aneanannns i L3
Paleozoic RQcks(F%)..!..;.;..Q.;L;.;;;....,..L..;‘.,,.; ............... 3
Havallah Sequence................. e eanercensienns e, AU 4
Mes0zoic ROCKS . it eennns PR e e B
Augusta Sequence................. PP
Conglomerate (Redsvvvusnnnn.. PRI P 5
Favret Formation(mfl.......... cieaes i eieeerereesianaeeaseas D
Augusta Mountain Formation{(Re)...... ot eeeenaerbaaeeeeaas veee B
Cane Springs Formation(ges)...... feeecceeraceneeanan edeaees 6
Osobb Formation({goe).......... e s derereereaceenieeneans eeene . 6
Humboldt LOPOTith (Jg) .ernussesnenen . P ... 6
Granitic ‘Rocks(kg) ....... ..., {{...,;.....f.;..;;...,....,..;;.; 6
Cenozoic ROCKS.veeeeearennnnn. e P e e 7
Tertiary Rocks.;...{..;~ ............. ‘.ﬂ;.,.;..L;..Q.; ....... A
Andesite and Dacite (Tad)...;..I....;{.....,l..,..}, ..... el 7
Quartz Latite and Rhyol1te Ash-Flow Tuffs.......... EETERRERY 8
Undifferentiated Rhyo11te-( P eeennn. e Ceeeeeeieaas . 8
Ash-Flow Tuff (Twt,)..ee.n.. RO e eeen.. 8
Edward Creek Tuff {Tec)..... e eresaeesssenannnns 9
McCoy Mine (Ttm)......... [ teenssenerraeecanean 9
Bates Mountain Tuff (Tbm) ........ -..,..,;.,; ............ 10
Sedimentary ROCKS..vevvrrsiivenrnncvans Ceeeireeeens [P 10
Andesite and Basaltic Andes1te (Tadz) ................... 1
Basalts (Th) e eeie e iieeie e, e 1
Quaternary RoOCKS....vvvvuiennnnn. etaaeaenas P }...........:.11
AlTuvium (Qa1)..vesenennnnnnns. e M
Travertine (Qt) ............................ ettt 12 -~
STRUCTURE...... B PP U 12
Antler Orogeny.;....; .................. et BT PR 12 .
Sonoma Orogeny........... seeaeeceanaaans BRI et eeeeeeieaaeaaas 12
Nevada Orogeny...... PN e . i eeseesatenaenennn 12

Cenozoic Structures... .............. e e PN K



In Pocket -

GEOTHERMAL ANOMALY ........ EOT R i T 13
Geo]ogiCa]‘Manifestatiohs e eeiesenae S L..;.;.; ...... 13
Geochemical Manifestations-..... Geeeenas B cereeeeean .
Thermal Manifestations ............. e i S 15

UNIT AREA «vnn... e, e e, 16

- EXPLORATORY NELLS,.,.;...{( ............. ';.J........f......f ....... eeees ;....17

BIBLIOGRAPHY - v v et e veeee e ee e e s s e e e e et e ea e e e e e e e ee e s eeaneee e L8

ILLUSTRATIONS
Figure 1° Index Map .eevveveinnnnn.. i, e e, 2
Plate 1 ~ Geologic Map \
- IT Thermal Well Map
III Heatflow Map = : :
Iv Temperature at 500 meters — s in pocket
v Temperature at 1,000 meters .
VI Temperature at 2,000 meters
VI Temperature at. 3,000 meters J
Appendix I Computér~P]ots‘of Thermal Well Data............... e .. 19

Heatflow 0ver1ay‘



‘ .INTRODUCTION

The.McCoy‘area straddles the. Lander Couhty-ChQrchi]1 County line ‘in central»
Nevada approximately 40 miles northwest of'AystTn (Figure 1). - The érea o
is sparsely popu]ated"and'W1thiﬁ the proposed unit area there are no in-

‘habitants. The area is crossed by a network of dirt roads.

Topographical]y,>£hefaréa:11és at the junction of. the Augusta Mountains;

the Clan Alpine Mountaiﬁs‘aﬁd‘thé‘New_Passzange (P1ate I). The mountain

' ranges’havé considefable fe]ief;_Mount‘Graht in.the Clan Alpine Moﬁntajns'
is 9,966 feet and Cane Mountain in the Augusta Range stands at 8,409 feet.
The valley floors average 3,500 to 4,500¢feet;in>e1eyatfon.’ Within the
_proposed unitAaféa'the»re1iéf is more sudeed'with elevations rangﬁng from

“about 6,000 feet to about 4,500 feet.

Végetation within'the pkoposed'unit area-ié-quite sparse. The 1ower.s1opes
of the mountains are brusﬁfcovered with some grass. The'Uppek;slopés have
juniper and a few pinon pine.. Water flows in the canyons and washes only

during the snow melt or fQ11ow1ng torrential rains.
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ROCK DESCRIPTIONS

Pé]e0201C'Rocks
Rocks of Paleozoic age are éXposed in the northern part 6f the New,Paséf
.Range (Plate I) and the southern part of the Augusta Mountains. These
strata have beén feférred to the Hava]iah sequence (Si]ber]ing.ahd Roberts,
1962) of Permo—Pehnsy]vanian age. Along Gilbert Creek on thé east side
of the New‘Pass'Range'the Hava]]ah.sequence rests upon older Paleozoic

rocks. -

The Lower Pa]eozoié rocks in Nevada were deposited 1n the Cordilleran
geosyncline. The eastern (Miogeosynclinal) part is characterized by a

. carbonate assehb]age with minof shale and sandstone. The Tower Paleozoic
rocks may be as much as 15,000 feet thick (Gilluly, J. and Gates, 0., 1965).
The western (Eugeosync]ina1).part.of the geosyncline the étrata consist

dp to 50,000 feet'of chert, clastic sediments and intercalated vo1canfcs.
During Late Deyonian and Early Mississipian time, the Antler orogeny
cu1minéted in the Roberts Mountain thrust which carried the eugeosynclinal

assemblage eastward over the miogeosynclinal rocks.

During.Pennsy1vanian and Permian time sediments derived from the Antler
orogenic belt to.the,east were being deposited in a rapidly subsiding eugeo-
syné]ina] trough. These strata’consist of chert, volcanics, shale, siltstone,
sandstone, coﬁg]omerate and limestone ofbthe Havallah sequence; The Permo~-
Pennsylvanian rocks were thrust eastward along thé Golconda. thrust fn Late

Permian and Early Triasic time.



Hava11ah Seq;ence

The Hava11ah sequence compr1ses the Pumpern1cke] and Hava11ah Format1ons
where they can be d1fferent1ated or ‘the und1fferentjated temponal equ1v—
alents. The mainfoutcrops of the HavalTahASequente-occun‘On the.east-‘

- flank ofgthe'New Pass Rangetsouth.of the McCoy Unitfarea.' The rocks-consist
of chert, Siltstone (sha1ee0r argillite), sandstone,:eong1omerate,.11mestone
and greenstone. Chent and si]tstone consitute about 75;percent of-the seetjon
and are genera]]y th1n bedded and 11ght green1sh gray to ye]]ow brown -

in color.. The sandstones and cong1omerates are usually yellow brown and
vcontain abundant grains or c]astsAof chert.' The_]imestones_are very

dense, finely crystalline. rocks.of various shades of'gray' “The greenstones
consist of volcanic brecc1as, mud f]ows and tuffs var1ous]y a]tered to

'aggregates of ch]or1te, ca1c1te, ser1c1te, c1ays and -iron ox1de

: The rocks exhibit‘axiatAbiane‘c1eavage andvltneation " In genera]- the
c1eavage appears to be parra11e1 to bedd1ng suggest1ng 1soc11na1 fo1ds
The 2-3 mile outcrop w1dth in the New Pass Range: suggests the or1g1na1
.th1ckness may have been severa] thousand feet |

| | Mesozo1c Rocks - -
‘Rocks of Mesozoic age are exposed in the C]an A]p1ne Range New Pass
Range and Augusta Mounta1ns (E]ate~1) of the proposed McCoy Un1t area
" The principal units are-the‘Augusta'sequence (S11ber11no and-Robertss
1962) of Triassic age, the Middle Jurassic Humbo]dt Iopo11th (Speed,'1976),
and gran1t1c rocks of- probab]e Cretaceous age | R |

Augusta Sequence

The Triassic Augusta sequence in the McCoy area has been subd1v1ded 1nto

five map units (P]ate;]) " The: un1ts are- best exposed 1n the New Pass
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range. and the Augusta Mountains.

Cong1omérate‘(gc)‘— The basal Triassic unit is a detrital member made up of

cong]omerate,'siltstohe, sandstone and minor tuff. The unit thins .

o rapidly to the south in the New Pass Range and reaches a thickness of about

‘_2,000 feet‘in‘the northern part of the New Pass Range. The contact of the

détrita1 unit with the underlying Havallah sequehce is apparently uncon-
formab]e‘throughoutvthé'New Pdss'Rénge._ In- the proposed McCoy Unit area
the detrital unit is in fault contact with. the -Havallah sequence (Plate I).

The unit fs cohformab]y»overlain by the Favret Formation. .

Favret Formafiqn rhf)---ih théthCoy,afeabthe Favrét.Formétion_consists 6f about" .
600 feet or dark gray,ﬁthinvﬁedded Timestones with interbedded b1éck shale = - 4
and red to tan si]étones! The strata contain middle Triassic ammonites |
(Silberling, 1956) whichvhéVe beén,corre]atéd with rocks in Favret‘Canybn

on the west side of thefAugusta Mountains. The thickness appears to-re-

- .main fairly constant throughout the Augusta Mountain-New Pass Range area;-fk

howeverQ the amount of -intercalated siltstone increases to the south.

Augusta Mountain Formafion (ﬁu)% The Favret Formation.‘in the New Pass Range and

Augusta Mountains (Plate 1) is overlain.by the Augusta Mountain Formation
(Muller, Férguson:and-RobertS, 1951). The unit has been divided 1ntoi
three members consiSting of a lower member of massive,»dark gray bioclastic -

dolomitic. 1imestone. The'm1Qd1e'membek consists. of thin bedded gray 1ime-

stones and calcareous shales. The upper member is a massive gray Timestone}

' The rocks are fossiliferous indicating a Middle.to*Late-Tﬁiaésic age.

The Augusta'MquntainvFormation‘is conformab]y]ovér]ain'byhthe Cane Springs Formation. =
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Cane‘Springs Formation (ges) - The Upper Triassic Cane Springs Formation (Muller,

Ferguson and Roberts, 1951) was named for exposures on the southeastern
flank of Augusta Mountain. The unit is about 1, 500 feet thick and cons1sts
of thick bedded, massive, medium gray limestone with minor dolomite, shale
‘and cohg]omerate; The carbonate rocks exhibit a pronounced p1anar parting
parallel to bedding. The Cane Springs is cdnformab]y overlain by the.

Osobb Formation.

Osobb Formation (o) - The Late Triassic Osobb Formation represents highest

stratigraphic unit in the Triassic section in the McCoy area (Plate I).
It is composed of medium to fine¥gra1ned, well sorted, crossbedded
quartz sandstone with carbonate cement. Some massive limestone, shale
and oong1omerate are interstratified with the sandstone. The maximum
thickness exposed in the Augusta Mountains is 2,500 feet.

Humbo]dt Lopolith (Jg)

The 1arge complex of gabbro1c rocks known as- the Humboldt lopolith

(Speed, 1976) crops out in the St111water Range and northern C]an A1p1ne
Mountains (Plate I). The 1opo]1th is elliptical in plain view, with a
northwest trending major axis of 50km which is about twice the short axis.
The volume ca1cu1ated‘by maghetic modeling is between 1,700 and 2,500 km3.
The radiometric age of coexisting biotite and hornblende from gabbro

in the Clan Alpine Range is 145 #5 m.y. and'165 +5 m.y. respectively
which indicates a Middle Jurassic age (Kulp, 1960).

Granitic Rocks(in

Intrusive rocks of probable Mesozoic age are found along the.easterh
margin of the Clan Alpine Range (Plate I). The rock are hypidiomorphic:

~ granular quartz monzonites to granodiorites. The rocks are texturally



and chemi¢a11y simi]arlfo chéf;p1utéﬁic ;oéks jn:LanderVCOQntyvdated_
at 90 to 160 m{y.'by_K-Ar methods (éiibefman and McKee, 1971).

‘ | Cenozoﬁc RO;kS\  V '
Volcanic and sédimentary rocks of Cendzoic«égevcrop out over most‘of;thé
McCoy area. ‘The Voléénic rockS"dre.host]y Of‘Tertiary agé,and occur in
all of the upland aﬁd mountainoﬁs'areas.’ Some sedimentary rocks are
intercalated with the Tertiary'vbicanics;-however, the bulk of the Cen--
0zoic sediments are of-Qdatefnary age and‘represeﬁt alluvial fans}ahd~
lacustrine deposits.’ |

. Tertiary Rocks.

‘ Terfiary roéks in the'McCoy afea are mostly vo]cahic,vbut éediments
comprise approximately ohe-fifth of the tdta].A A]] the Tertiary rocks

are stfatified; howevef? fhe individuai‘units are 1enticuiar and the
’,stratigraphic séctiohfvariesAfrom‘place‘to placé. The‘fo110w1hg general-
izations can be made regarding the. Tertiary: (1) The oldest volcanic

- rocks (K-Ar age of about 36Vm.y.) accumulated on aﬁ-er05j06a1 surface with
Tow relief which transects all older rock units within‘fhé map:areaé |
(2) The first bhase of volcanic activity is characterized by andesitic -
and dacitic flows; (3): Quartz latitic to rhyolitic ash?f1ow tuffs with
K-Ar ages ranging from 20;34 m;yt>spread across the area; (4), The finaT_A
| phase of Tertfary'vo1cahic activity is represented by bésa]t and andesititA
basalts of abduf 16 m.y. age; (S)v Sédimentary rocks are fbund interlayered
with all of thé Tertiary vojcanic fdéks; however, most of the sediments

are of latest Miocene and Pliocene age.

Andesite and Dacites (Tad) - The oldest Tertiary volcanics in the McCoy area
are flows, ash flows andAflow'brecCias of black to dark ‘gray andesite and

- dacite (P]ate“l). The main exbosureé are in theTC1ath1pjhe Mountains -
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and ‘along the west f1aﬁk of the Augusta Mountains. Phenocrysts or crystal

fragments composed of hornblende, biotite and pTagibc]aSe are common.

Quartz Latite and Rhyolite Ash-Flow Tuffs - The most abundant Tertiary

volcanic rocks in the McCoy map area (Plate I) are the rhyolitic ash flow
tuffs of early Oligocene to eér]y Miocene age. 7w1th1n the proposed McCoy
Unft area the rh)o]ites have been subdivided'intoAfour map units, while
in the Clan Alpine Mountains and the New Pass Range the unit is mapped as
undivided rhyolite. |

Undifferentiated Rhyolite (Tr)

The undivfded rhyolites consist of a Tower succession of densely welded
- tuffs which aré ﬁa]e lavender in color. CrySta1 fragments comprise
5-15 percent of the rpck and consist of quartz, plagioclase, sanidine
and_minor biotite. The uppen'5Uccession of asthloQ tuffs are reddish-

brown with 10-25 percent crystal fragments and 5-10 percent lithic

fragments. The most common crystal fragments are quarfz with nearly equal

‘amounts of sanidine and plagioclase. Some of the densely welded flow

units are vitrophyres. In general, the upper succession appears to

correlate with four mapped units distinguished within the proposed McCoy

Unit area as described below.

Ash-Flow Tuff (thg)

The oldest mappable unit recognized within the proposed McCoy Unit
area consists of three ash-flow units. The basal unit east of the
-'McCoy Mine 1s a dafkgblack vitrophyre with plagioclase and sanidine

crystals. The‘vitrdbhyre is overlain by buff to gray-brown crystal
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lithic tuff with a strong eutaxitic texture. A similar unit has been
observed at the base of the upper succession of rhyolites in the
northern Clan Alpine Mountains. The upper cooling unit is a light

colored crystal poor ash-flow unit. The average K-Ar- age is reported

to be 29.4 m.y. (Stewart and McKee, 1977).

Edward Creek Tuff (Tec)

The most abundant ash-flow tuff within the proposed unit area is the
Edward Creek Tuff as defined by McKee and Stewart (1971). The map
unit consists of five or more lithologically similar éoo]ing units.

The degree of welding varies both laterally and vertically. The

crystal tuff consists of 5-25 percent crystal fragments of p]agipc]ase

and K-spar. Biotite and quartz are present within some of the cooling

units. The rocks are tybica]]y pink to-reddish-brown,in color and
weafher to distinctive khobby_surface. The basal cooling unit commonly
contain gas cavities up to two inches in diameter. Sanidihe age

dates are reportéd as 26.9 m.y. and 27;0 m.y. (McKee and Stewart, 1971).

The Edwards Creek tuff varies from ZOO_to 500 feet in thickness. The
variation is in part dué to Tow relief surface upon'which the ash-flow

accumulated énd-in’part due'to-the_post'depositiona] erosion which has

locally removed one or more of the upper cooling units.

McCoy Mine Tuff(Ttm)

Within the McCoy Unit area the Edwards Creek Tuff is overlain by a
sequence of cooling units_of'quarti‘Jatite_ash-f1ow tuffs, with
significant biotite crystals. The réCks range from pinkish-tan

to weakly welded flow units to pinkish-brown in the strong]y
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we]ded cod11ng'units. »The'th1ckness of the MéCoy Mine'Tuff is.

'approxihate]y;SOO feet;‘_The radiOmetric ageidate on two samples .is

is 26,3vm.y. (Stewért and McKee: 1977). -

Bates Mouﬁt§1n Tuff(Tbh) 

The Bates'Mountain-Tuff (Stéwart'éndtMcKee, 1968)\15 most common in
the soﬁtheaét partrdf‘the McCoy. Unit area'(Plate I). The map uﬁjt
compriséé 2-4 coo}ﬁng.units which‘fange from 50-150 feet'in thick-
ness. A1l the cooling dnits‘ére‘in general similar in 1ithology and

and consist of a 1ower'non-we1dedvun1t which»grades ubWard into a

- ocliff formfng“dense]y welded unit. The upper most cooling unit B

contains abundant gas cavities, often called the "swiss cheese” unit.

The crystal tuff contains about 1O5pércent crysta]s’of sanidine and
quartz. Plagioclase and biotite are always present but in small

émounts.. The'weak1y:we1ded cooling unit is grayish-pink, and the

‘ strong]y»we]ded'units are’pihk to reddish—browh. Compositionally,

the rocks are typical rhyolites. The youhgest radiometric age,thus
far determined for the Bates Mountain‘Tuff7is 22.1 m.y. and the oldest

is about 24.4 m.y.

Sedimentary Rocks - Sedimentary rocks are found at Various horizons-in

_the Tertiary rocks. Most of the sediments are younger than the ash=flow

tuffs; however,.some interéa]atedvsedimentsvére found“in the oldest Tertiary
volcanics. Two diétihct;agequf sediments- have been mapped in.the McCoy

area. The o1der_sediments (Ts]) are tuffaceous_éandstone, conglomerates and

_air-fa]l‘tuffs‘Whjch over]ié-the'Tertfary:voldanics-Which;suggest a maxi-

© mum age qf'22—24 m.y{'

S =10- -




The younger-Tertiéry sediments (Tsz)‘héve been dated as late Miocene and

“early Pliocene age on the basis of vertebrate fauna.

Andesite and Basaltic Andesite (Tadz) - In the MéCoy map area the youngest of

the alkalic-calcalkalic volcanics are ﬁhe andesites found to the north of
the unit area. The rocks are dark gray with phenocrysts of hornblende
and plagioclase in a very dense groundmass. Pbtassiumférgon ages range

from 14.8-163 m.y. (Stewart and McKee, 1977).

Basalts (Tb) - Within the Clan Alpine Mountains and at several localities
along the west flank of the Clan Alpines, Olivine basalt rest upon older
Tertiary rocks. VNhO]e rock age determinations indicéte ages of 10-14 m.y.
for the Olivine basalts. | |

Quaternary Rocks

‘Quaternary deposits consist of extensive alluvial fans a]png the mountain
fronts in the Augusta Mountains, Clan Alpine Mountains and New Pasé Range
(Plate I). The basins are fi]]ed withllacustrine sediments and the
valleys all have recent stream sediments. Local travertine deposits afe

found around the hot springs.

A]]uVium(Qa]) - Within the McCoy map area no attempt has been made to dis-

tinguish Pleistocene and Recent alluvial fans. Certain]y many of the
alluvial fans in Edwards Creek Valley and Dixie Valley are terraced and
thus must be older than late Pleistocene. Likewise, in the McCoy area no

attempt was made to dffferentiate’recent alluvium from older alluvium.

C-11-
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Travertine(Qt) - In the.vicinity of the McCoy Mine over one Square mile

of travertine has been mapped'(Plate I). The travertine lies unconfor-
mably upon the eroded and tilted Triassic rocks. The travertine dips

gently to the west and as only slightly disected.
STRUCTURE

The rocks in the McCoy map area reflect a Tong and comp]ex.structuré]
history. There have been at Tleast fbur-major orogenic periods since early
Paleozoic time. The structure produced are quite diverse and include thrust
faults, folds and block faults. The following discussion will center on
fegiona] deformation rather than 1ndiv1duaT structures. .

Antler Orogeny

The o}dest rocks exposed fn the Augusta Mountains and the New Pass Rahge-are

~ the Havallah Sequence of Permo—Penneylvanian age. East of the New Pass

Range along Gilbert Creek and furteer east in the Ravenwood Mountains,

Lower Paleozoic rocks are exposed. Si}iceous and volcanic assemblages were
thrust eastward over carbonate assemblages in Late Devonian or Early Mississip-
- pian time. Both the upper plate and lower plate rocks are strongly

folded and faulted. | |

Sonoma Orogeny

During Late Permian or Early Triassic the siliceous and volcanic reeks of
the Hava]1ah'sequence were thrust eastward by the Golcanda thrust; The
age of thrustihg is now genera11y regarded es Sonoﬁan. The Hava]]ah
seqeence ere strongly folded into isoclinal folds with exial planes
parallel to foliation.

.V: Nevada Ofogeny

In middle Jurassic'time fo]ding and thrusting of the Mesozoic:rocks and

0.
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~underlying rocks occurfed. 'The folds have a northwest trend and in-.
crease in intensity upward stfatiQréphica]]y. Thrusting is associated
with the most intense folding. In the Adgusta and New_.Pass Mountains the

rocks were refolded into broad open southwest trending structures..

'In the western part of the McCoy aréé the Middle Jurassic orogeny was
vassociated with keratophyric volcanism and the emp]éﬁemenf of the
Humbo]dt'lopo11thvof:gabbroic.composition; The lopolith and syntectonic
suite of rocks are thrust over triassic and Ear]ylto Midd]eldurassic
pelitic sediments. |

Cenozoic Structures

The oldest Cenozoic strUctures are the volcano tectonic features associated
with the 22-35 m.y. old ash-flow tuffs. - In Late Miocene time the Basin
and Range structures began to develop. Movement on the Basin and Range

faults continues to the present day.
GEOTHERMAL ANOMALY

The geothermal anomaly in-the McCoy area has been defined geochemical]& and
fherma]]y. The water well at the McCoy mercury mine provides fhe one
water sample available and the thermal anomaly is defined by measurements
in 40 ‘shallow thermal gradient holes aﬁd 5 existing ho]es.‘ |

Geological Manifestations

Mercury deposits of the Wildhorse Mine and McCoy Mines (Plate I) may -
represent a manifestation of the geothermal anomaly. Thé_deposits occur

in silicified limestone near the base of the Middle Triassic section. The

mineralization consists of cinnabar and mercury chloride minerals or films,

veinlets and crystal aggregates along fractures and cavities. Gangue

-13-



minerals include quartz, calcite, barité, pyrite and stibnite._ The
mineralization, at least the si]icification;_occurs'in rocks of the Edwards
Creek tuff (27 m.y.) so the age of minera]izétion is post Edwards Creek

tuff.

The_sécond geological manifestation, and one directly attributable to the
geothermal activity is the square mile outcrop of travertine (Plate 1)
west of the McCoy Mine. 'The thickness of the travértine mound 1s;épprox-
1ﬁate1y 20 feet. No orifice waévfound for the-spring;hHOWever, the wafm
We]] at the McCoy Mine undoubted]yytaps the piumbing which was responsib]e
for the travertine deposit. '

Geochemical Manifestations'

The well at the McCoy Mine produces a hot sodium-bicarbonate‘water which

may be diluted by cold groundwater. An analysis of the water is shown

below:

Temp (°C) ' 39

pH - 7.05

1 | 22

F ' - 4.4

S0, ' 54

HCO, ' 611.6

Co | 0

sid, E 44

Na ° . 260

K , s

Ca ‘ . 43

Mg. _ 79

L3 ' ~ 03

OH | L0

Cu , R ¢

B O O

Mo . ' L0

NH » . 0.74

DS © 1065.3

Tsi0,(°C) 96

TNa/&(°C) 127

TNa-K-Ca(°C) -~ 153

Cl1/F 5.0

c1/so, - ., 0.4

c1/Hc63 : | 0.0
3.3

cuLi o 7

14



The SiOZ-enthalpy_(wafm water) mixing model applies at McCoy.- The cal-
culations indicate a minimum equi]fbrium temperature of 186°C with an
85% coldwater fraction

Thermal Manifestations

Thé'thérma] anomaly.at McCoy is based upon thermal measurements taken fn
40 shallow temperature gradient holes (Plate II) drilled by AMAX and in
5 existing ho1es‘(ﬁumberv83—87 on Plate II); The fherma] well map shows
'tHe hole 1ocafion, hb]einumber, temperature at 100 méters, thermal gradient:

data, depth-to the 200°C isotherm and heatflow.

The comp]efe.therma1 data package for each hole is given 1n>Appendix I.
The data includes the depth-temperature data, depth-temperature graph and

a lithologic description -of the dri]]_cuttings for each ho]é.

The thermal data for the 45 temperature gradient holes contoured as heat-
flow are shown in Plate I1I. The conductivity values are based upon twelve
measurements and the remainder are assumed values consistent with the

measured values.

The three—dimensiona1 projection of the thermal anomaly with depth is shown
as temperature at 500, 1,000, 2,000 and 3,000 meters (Plate IVfVII). Since
we are interested in temperatures in excess of 200°C those areas colored

red are of interest.
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UNIT AREA

The location of the unit area bodndary rests ultimately upon the thermal

~anomaly found at McCoy. Geologically, the thermal anomaly shows some fault

cohtro], but has no apparent relationship to the surface lithologic units

(Plate I) and heatflow overlay.

The eastern and western boundaries for thé proposed unit area are based -
upon the 200°C'€ohtour‘projected to the 3,000 meter depth (P]até VII). The
northernvdﬁd southern boundaries have been, arbitrarily drawn, in order to
restrict the‘siée of the area, since the 200°C contours-afe open-ended.
Thus, the'northern boundary Has been drawn along the north side of sections
32; 33 and 34 T24N R4OE. Likewise the southern boundary was drawn along the

southern side of sections 23 :and 24 T23N R39E and sections 19 and 20 T23N R40QE.
The geographic criteria used in drawing the boundaries was to follow the

section lines and to include all sections containing 50 percent or more area

defined by the 200°C contour (Plate VII).
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EXPLORATION WELLS

The size of the proposed McCoy Unit area is such that two exploration
wells (see Plate II and VII) are planned, one for the northern area (A) and

one for the southern part (B) of the area (Plate I). The thermal data for

i

the shallow AT holes suggest that 610 meter exploration .wells can be expected

to Feach»temperatUres in excess of 200°C. Theréfore,'the proposed test
well . for the northern areévw111 be a 24-7 location, section 7 T23N R4QE

and for the southern area will be a 56-8 location, section 8 T22N R40E.

Well 24-7_w111 be collared in rocks of the Mesozoic Cane Springé Forma-
tion, a few feet about the base. The hole should bottom in rocks of the
Augusta Mountain Formatioh or the underlying Favret Formation of Triassic
age. Potential production wouid be related to fracture porosity in the.
Triassic rocks. At'this time nothing can be said about the depth and thick-

ness of probable producing zones.

Well 56-8 will bé collared jn the undifferentiated ash-flow tuffs
of Tertiary age. The hole should bottom in rocks of the Triassic Osobb

Formation or older units depending upon the extent of the early Tertiary

erosion. Potential production will be related to fracture porosity.. At

this time nothing can be said -about the depth or thickness of probable

producing zanes.
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