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ABSTRACT

The Mountein City quedrengle is in north centrsl Llko County, Nevede
ed joining the Idaho Stete boundsary. The ountain City Copper mine is in the
southwest psart of the quedrangle, 12 miles south of the Idsho line.

Little geologic work had been done in this nert of Nevade prior to
1932 when the repladement covrer ore deposit of the Mountein City Coprer mine
weeg diecovered. BSurface mavping in the vicinity of the mine wes begun =t th-t
time and in 1938 was extended to include the llountain City quadrencle.

The roéka of the Mountzin City quadrangle ccnsist of granodiorite intru-
sive 1nfo!¥efas‘ﬁi§ents of upper Psleoz0ic ege end smphibolites which were

formerly andesitic snd dioritic rocks. There was e long intervel of erosion
bviner ¥ R st & SRR LA b . T, " ,,kq,.o.':-."*.f

following the 1ntrusion of the granodiorite and steeﬂ-wailed velleys were cut.
Tleanics, including flows and pyroclastics, were extrudeq, presumnbiy 1nﬂthe
Miocene period,>and now cover over half of the quedrangle. GCentle vost-volesnic
tiXting oceurred in the southi:hlﬁgrt of the quadrengle. Terrsce rrevels,
stredﬁ alluviumg end glecial devosits were formed during the(éeoent,pcriod.
Pirecy of streenms Which_flowea south into the Basin and Kenge province by
northwestwerd flowing streems of the Columbia-Snske River system occurred
during the Reéen; veriod.

The outcro§ of the lountain City Coprer orebody eonsiste of = rusty
steined, porous mass of quartz. The ground wes originally loceted in 1892 as
a gold prospect. 4 short edit wes driven 1# the gossen but =s no gold wes found,
the prospect wse ebandoned. In 1919', lr, S. F. Hunt, a vrospector-geolozist,

recognized the gossen as being derived from copper minerals elthough practically

no coprer minerals are found in it at the surface. He developed the prospeet on
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sound geologicel prlnciﬁlu and on Februery 27, 1932 discovered high grede
copper ore st & depth of 215 fteet bolor the surfece. The initiel crogscut
workings disclosed 2 wiﬂth of 72 feet of ore thet averrged 51 per cent cobpper.
Tp to this time no coprer 'o_rcbd‘l‘_in bed been found in the district. It is note-
worthy thet copper prices intlﬁsz were pearly et en ell-time low.

The Mountsin City Copver nﬁno. enringtho years 1932 to 1947 inclusive,
produced 1,162,176 tons df ore whicﬁ 'évora'god 9'.’-1'45 per cent coprer, 0.274
ounces silver por ton and 0. Om ounces goid per ton.

The copper oubmu ere of two types - rerlscement end disaominsted.
The replecement aro'boﬁiols'ﬁrc lenticuler end replece beds of ¢ definite stret-
igraphi‘é position in the Rio Tinto fbmtmﬁ (upver Peleozoic). Ihe series

of beds which contains the orebodies cre intemsely deformed in contrest with

edjoining less deformed az-gnﬁ«w ‘beds. A few sltered igneous dikes ere found

near the mhcmt mbedin. ‘.Eﬁ ore deposits probebly hed their source in
emenstions umuba with the greulieritt which outcrops one mile to the
north of the mine. m bm in the mine dip north towsrd the neerly verticel
contect of thn Méﬂh. iﬂ:h‘e! gul-hide ﬁoﬂn ere found in the seme

general aertu df W ﬁaf coﬁtui the ...onntain City Coppor revlscement body

but these tlo :wt Mtain ﬁom sw iﬁawals to be comarciany importent.




<8

INTRODUCT 10N

Location of guadrunglo

{he mountein Uity quedrengle comprises en area of 223 squere miles in

north centrel klko County, Neveda between longitude 115° 45' end 116° end

latitude 41° 45' and 42°, The north side of tine quedrsngle extends 1000 feet
into Uwyhee County, ldeho. ibe greeter pert of the quedrengle is included in
the Humboldt nationsl rorest. A strip of the uuck Velleyiindien reservetion,

3/4 of a mile in width, occupies the northwestern portion of the quadrengle.

Purpose end Scope of tne keport

The huge smount of geologic work tnet mccompenies & mining operetion
often ie lost once the mine is closed. records ere ususlly kept in the files
of the opersting comreny, snd sometimes these cen be studied and incorporeted
in publicetions but the geologist who compiles the informetion is handicepred
by inability to meke his own field observetions. such is the situstion at the
wountein Uity Lopper mine. <1he mine workings ere now lergely inaccessible and
even during the mining operstion rocks were expoqed for but 2 short time ss the
openingé required close timbering. rrogressive sccumuletion of underground date
wee vequired to obtein complete geologic informetiom. surfrce exposur;s are
scenf but fortunetely extensive underground workings st mountein vity Loprer
mine 2llowed & detailed study of the xio Tinto formetion including its relation~-
ship to sdjoining formetions as well es to the orebodies.

Tﬁo geology of the iountein City quedrengle 1s descrided to supply &n
adequete background for the mine geology. Une of the importent purposes for
mepping the geology of the mountein Uity quadrengle wes to determine what eress

may be desireble for prospecting. &any interesting vroblems were left unfinished
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because they had no direct boei‘ing on the established purpose of the work,

rield work

During the late summer of 1932 the surface neer the sountein City Uopper
mine wes mapped by K. B. Kildaie and the writer.

The first preliminery topographic map of the iountein Uity quedrengle
wes reedy for use in 1938 snd wes immecistely utilized as e bese for geologic
mepving by S. K. Droubesy end the writer.

Undergronmd nh;pping wes a reguler ectivity of the writer from July 19832
to November 193%. Uccassional visits were made to the mine after november 1938

end the mine deval‘opnents were closely followed.

Sumery of kerlier Work

Little geologic work was done in the siountein City district before 1932,
5s H. Emnons visited the Qiatrict in 1908 and recorded his observetions in
Use S. G. S. Bulletin 408 entitled "A Reconnaissence of Some .ining Csmpe iq
klko, Lender end kureke uounties, Nevede®, fccording to mmmons® " ----- no
geologic mepping wes underteken excent that incidentel to exeminetion of the
ore deposits®.

In August 1932 Crewford end Frobes™ published # description of some
polished secticns of tne ore from the nio Tinto (Mountein uity) Copper mine.

In 1952 ¥. B. Nolen, through s joint errengement between the lNevada
Buresu of iines end the U. S. G. S., visited tne district snd prepered e report”*

which is not published.

b Crewford, A. L., &nd r‘mberé, V. Co, Microscopic cherrcteristics of the rio
Tinto, nevade, copper deposits: The ‘ines argrzine (Coloredo School of wines
Alumni Associstion). vol. 22, pp. 7~8, August 1932,

** DNolean, 4. B., The siountein City wining District, klko County, Nevede.
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PHYSICAL FEATURES

Togoggaghx

The wountein Uity quadrengle is a mounteinous region in which eltitudes
range from 5500 feet £t the Uwyhee wiver to 8789 feet et merritt wountain.

‘‘'he mounteinous ares continues eestward beyond Jarbidge, Neveds. Northcof the



-60

quadrangle is tne southern idaho volcanic snd lrke bed province., West of the
quadrsngle, in the deoining Owyhee quadrengle, the mouﬁteins end =t Luck add
Chellis vflleya‘which, topographically, ere pert of the Uwyhee desert. the
Wildhorse renge in the south cogtral border of thae Mountain City quedrengle is
one of a series of rugged volesnic mountains which extend southward beyond
Meggie Summit end Ylank the higher mounteins of the Centenniel Henge. <The
portion of the Mountain City quedrengle which lies southeast of the mest rork
of the Owyhee Xiver is pert of the Centenniel Mountein renge.

1he greater proportion of the mounteins ere well rounded.

Dreinage
The quedrengle is drained by the kast Fork of the Owyhee Kiver #nd other

streams which flow to the northwest and north end form & part of the Columbies -
Sneke river system.

Lthe drainege forms an interecting bsrbed pattern. Creeks enter the
river pointing up stream indicating that originelly they drsined into the basin
end fenge Province to the south. Lhe East Fork of the Uwyhee Hiver hes a grede
of 17 fest to the mile scross the sountain City quadrangle. its flood plein
is tfrom 1000 feet to 1500 feet in width snd during the vesk run-off seasson e
lerge vert of the plein is covered with water. in lete summer there is little
water in the river. 7The river slluviuwm, which renges from ¢ few feet to 15
feet in thickness, contains plecer gold in certain localities.

Terrace deposits sre found lnrgely.on the west side of the Owyhee valley
between Patsville and iiountein City. <There sre two terrsce levels: the lower

one, which is approximrntely 120 feet above the river, forms the flet for the
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uountein City sirplene lsnding field; the upper terrace, which is 200 feet
above the lower terrrece, forms the ridges esst of the mountain City Copper
mine end north of Xill Lreek.

The present stream bottoms represent, iithin a few feet, the greatest
depth to which stream cutting hss progressed since the lrst crogenic distur-
bance. ‘he present water teble 1s determined by the mejor elements of the
present drainsge system. ‘Lhe Qater table et the Mountain City ubpper mine is
at the elevation of uill Creek d;rectly north of the mine, Past weter teble
levels sre well marked in the gossen st the siountein Uity Copper mine znd in-

dicate the progressive lowering of the table to its present position.

Accessibility

Shipping points are klko, nevade, which is 84 miles by rord south of
the mine =and is on the uUnion Yecific end western Pecific keilrosds; and iountein
Home, Idsho which 18 117 miles north of the mine &nd is on the Oregon Short
Line railroad.

‘there wirs two roeds in 1932 thet connected uountein vity with rlko,
Nevade. Une of these, by the way of unorth rork, crossed two high sumits; the
other, b Deep Ureek end Spanish velley, crossed three high sumits. Ususlly
these roeds were open for trevel from late June to uctober, November or Uecember
when the winter snows srrived. Koesds were of vitel importence to the mining
overstion =nd the mining compeny cooverzted with the State of idsho, the State
of neveds, County end redercl egencies to obtain better roeds. uwo new roeds
were started in 1935, one south to klko, NeVadrVand the other north to «ountein
rome, ideho. by 1938 these roeds were well surfeced with grevel end in part

were oiled,
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A rough eirstrip wes comstructed om the bench opposite senner nill

end wes often used during the yesrs 1933, 1934 and 1935.

Clinete and vegetation

Sumers et iountain C1ty ere charecterized by hot deys snd cool nights.
Summer showers are common and usually occur during the middle of the dry.
Winters are usually quite severe mmtiy because of strong winds. below zero
temperstures ere not uncomson, in the winter of 1932-33 a tempersture of 35°
below zero wes recorded st the uountein City Copper mine for e period of ten
deys. <1he meximum veristion in tempersture during this 10 dey veriod wes 2
degrees. At the town of mountain Uity end other pleces in the test rork of

he Uwyhee river velley winter temperstures sre usurlly from 8% to 10° lower
then those at the mine. Snow is often 3 to 4 feet in depth on the level.
the spring season is of short duration.

: the lerger creek end river bottoms rre cultiverted for hey. » large pert
of the bottom lend is flooded during the heevy spring run off end cormonly a
thin veneer of silt i= deposited on the hay land,

Ynre ar=e conteins an sbundent growth of wild eresses and segebrush.
1he wild grasses ere sultable for feed for csttle and sheep end P lerge pert
of the quedrsngle has been pleced in the numboldt mtional r'ofes‘t 80 that
grazing cen be reguleted.

L‘he quadrangle conteins but few trees. #illows emd Quekensspen ere
found =long the isrger creek and river bottoms., he eres designated the
unhogenies conteins an sbundent growth of scrub mehogeny trees. rselssam fir
trees ere found in the Uentenniel renge = few miles south of tihe mine but these

trees are not suiteble for mine timber,
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The type of vegetetion is conmtrolled in = lerge meesure by the underiy- )

| " -y .

ing rocks. For exemple, mehogenies ere limited in distribution to certain il
| g . RN}

ecid volcenic flows end belsems b‘xow e preference for limestone. No detailed 5

study hes been mede of the relet‘ionship of the verious gresses end bhrush to

the underlying rock types but the iMountain City quedrangle would be en ideal -

L)

vlrce for this type of study.
A thick growth of brush wes found over the outcrop of the Mountain C!;ty'
copper orebody. The brush cover extended to the eest of Conper gulch'wharo
the overburden wes only & few feet in thickness and merked the extent of the :
gossan. je 4 ._ A
GEOLOGY '

Genersl Geology : X

The oldest rocks in the lMountein City quadrengle ere sedimentery end
metemorphic rocks of Peleozoic age. These have been segregeted for convenience
in mepping into the following units (from oldest to youngest):

Van Duzer limestone, Crosby formetion, Copper Mountain quertzite, Goppﬁ’ '
King sinele, Black kock Quertzité, Rio Tinto Formetion, Benner formation, slpuntein
City formetion end undifferentisted umetrmorphics which include perts of the
Mountain City, Benner end Rio Tinto formetions. All of the shove mr.itione& .
formetions ere considered to be of Peleozoic rge. The Ienkins Pesk _ﬁmtion,

e series of sediments which possibly mey be correlative witnh the Bsnner end

1

o r‘a,,

perts of rdjoining formations, occurs in the southerstern vert of the qundrlmgi#& el
Tossils found in the Banner formsti n were {dentified =8 being of

Upper Jissigsippien rge. The lowermost formetion exi)oqed in the llo‘anféin@it'yzf"f
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quedrangle is the Vén Duzer limestone. The thickness of the Paleozoic rocks
ebove the top of Van Duzer limestone exposed in the lowuntein City quadrengle

is sbout feet. Southwest of the Mountein City quedrengle in the Centennisl
Renge is &n epparent thickness of more thrn 20,000 feet of sediments underlying
the‘base of the Crosby formstion. The column is broken by feults snd no rccurste
measurement of the section hes been mede. D. C. Gilbert constructed & tenteztive
geologic column bzsed uron his reconneissence of. the Centenniel Renge in 1922,

8s follows:

Surficiel formetions im ths lountein City quedrengle include terrace
gravels, glseizl dencsits qnd ellu;;um.

The rocks of igneous oiigin comprise intrusives, volcenic flows end
pyroclestics. The intrusives consist of erenodiorite with resocieted dikes,
end smohibolites whieh presumebly were derived from sndesites end diorites.
Porphyritic dikes, such es those found in the Mountein City Copver mine, =re
a geperete type of intrusive. A soft bleck emygdeloidel rock comnosed mostly
of carbonate greins is found in the Rio Grende mine workings. This rock hes

been grouped with the smrhibolites though, in part, it mey be of extrusive

origin.
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The volesnic rocks consgist of flows end pyroclasties, which nre gener=-
elly of rayolitic composition. TPetrified wood is found in #sh beds north of

Heysteck Mountein. Hot springs with siliceous sinter occur northwest of the

Peck Reneh ot Devils Gate.

Rocks of Sedimentery Origin

The rocks of sedimentery origin ere divided into two groups: 1.)

Faleozoic rge #nd 2.) post-Prleogzoic =ge.

Prleczoic Sediments

Ven Duzer Limestone

The Ven Duzer limestone wes nemed by the writer from Ven Juzer Creek

in the extreme soutuwestern cormer of tne sountein Vity quesdrengle. Only the
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uprer pert of this formation oceurs in tnoe wountein Uity quedrengle. <the
formetion is predominsntly a bluish grey limestone, tne greater pert of which
ie well bedded. it conteins argilleceous members snd norrow quertzite
lenses. <he top of the formrtion ie the top of tne limestone series. west
and south of the Abuntain ¢ity quedrenge this trormstion is exposed in the

uprer nert of ven vuzer Ureek end on rennsylvenis nill.

Lrosby rormetion

‘‘he Crosby formetion wes ntmed by the writer from its occurrence on
the Lrosby mining cleims which covered e vest ascreege a mile end & nelf south
of the uountein vity Lopper mine. it lles conformably omn tne ven Luzer lime~
stone and consists of bluish grey, well bedded cnerts with verying emounts
of shale, schist and sendstone. a large emount of jesperoid is found in
this formetion. <he urosby fomsation is less resistent to erosion then
a&joining tofmations snd forms the relatively low terrein thet typifies the
ﬂ%ﬂé; ok 2
(Rock Creek) s ree. ‘the Lrosby formetion is epproximetely 5000 to 7000 feet

in thickness. )

copper uountein Quartzite

The Coprer uountain quertzite wes nemed by the writer from voprer

Mountein, elso known =s reld wountszin, which lies e mile southwest of the

Mountein City voprer mine. ushe quertzite is generslly meseive, light colored,

end veries greetly in thickness in different perts of the quedrsngle. its
maximun epperent thickness is 2500 feet (onm the hill southeest of ratsville
on the ecst side of the Uwyhee river). in places it is cross bedded. it is

much more resistent to erosion than the edjoining formetions end forns
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conspicuous ridges such as tne one south of the Mountain City Uoppofi- mine _‘ . :
and the summit of werritt sountain, oy

Wl

Copper King Shale

The Copver King sunale is nemed from its occurrence south of tne Copper

#ing prospect east of vatsville. <1he rocks ere vredominetely bleck and grey "

sheles which weather to a light color. 'ihe formation sttains a maximum ' J
thickness of 540 feet in neystack ureek; elthough, the exposures ere discon- e
tinuous and some beds mey he repseted by folding znd feulting. 1he Copoer e

King shale cunfombly overlies the Copper mountain quartzite.

Black rock guertzite

The Black Kock gquertzite wes named by the writer from its occurrence
on the Elack xock cleins west of the mountain City Copper mine. <the rock is
e messive, daerk grey quertzite thct often contesins white quertz veinlotc.‘
‘the greins sre medium to coerse end sre subrounded., Hedding plenes eare
rerely seen. ‘ihe thickness of the formetion varies greetly but hes an . ..« l.

apﬁarent meximun thickness of 1000 feet. <1he Blsck rock quartzite conform- i Ny e

ebly overlies the Copper ning shale.

Rio tinto formetion

The Rio 1into formrtion wes nemed by v. C. Gilbert from the Kio linto

(Mountsin City Copper) mine. it is exposed in three general areas in the

sountain City quedrengle. (8ee Yusdrangle sep). OUne exnosure eeis‘bo traeod
from the western limit of the quadrengle for 5 1/2 miles eeeteri& to the heed (:' /
of Heystack Ureek where it is lost beneath volesnics, Another exposure 1s
et ulerritt sountein snd e third exposure lies asprroximstely 5 miles north

of slerritt ..ountein; the repetition ie due to feulting. A £ R
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it is composed of sheles, schists, slstes, qurrtzite lenses, argillites,'

cherts, &nd conglomerstes. ‘Lhe sha;es, which ere bleek, slternately light and
dark,vsnd light éxey, grade into schists end sletes. '‘he line of the de-
meroetion hetween s shele and o schist has been drswn on the besis of field
evidence; tnet is, when bedding is s recognizeble end predominant festure
of the rock, it is called e shale end when schistocity or cleavage obscures
the bedding, the rock is celled e schist orjsla£e.

the formetion is less resistent to erosion then #djecent formetions
and the argilleceous rocks are eesily converted to soil. As e result
surfsce exposures efe few.

An enormous amount of detailed informstion on the xlo winto formetion
hes been msnped on a scele of ome inch equels twenty feet in the wountein °
Uity Copper mine underground workinge. units of the formetiom very in thick=-
ness repidly, and numerous faﬁlta and campliented tight folds make eny
messurement of totsl thickness an =sporoximetion useful only for the perticuler
locelity in which it is made. Csreful thickness celculetions of the formetion
in the mine eree show 2 meximum of 2085 feet. in the serritt dountaln ares

the kic I'into formation contazins units that ere not found in the wounte in

' Uity Coprer mine eree. vetriled columns compiled for the mine erea illustrete

loesl veriertions of the formetion.

' A considereble proportion of the xio linto formetion sheles heave been

converted to » schist in which sericite is rbundantly develoned. «uertz 2lso

{e en importent constituent of the rock. nolan® reports thet locelly tourme-

1ine, green hornblende snd other aminersls rre found in emell quentities.

i NOlan. Lo BQ' Op; = C1tn




The :xio Tinto formation conforasbly overlies the nlrck Aook s pte i%e
‘this contect is well exposed underground on the Noun£ain City Coprer mine
30U level. ‘Lhe basallunit of the nio iinto forwwtion is 145 to 300 feet
of derk grey, thin-bedded chert.

Uther det=ils of the formrtidn will be discizsed (xter nder !

heading wountein City Lopper mine.

panner rorrmetion

fhe Benner formetion wes named by v, C. Gilbert from its occurrence st
senner nill. it is composed of limestones, sendstones, conglomeretes, quert-
zites end minor smounts of schist, it unconformably overlies the wio tinto
formation. ‘the units vary greatly in thickﬁeas end it is not uncommon for
e unit to disappesr in a short distence. ‘the limestone 1s the most consnicuous
member of the formrtioﬁ £t the surfrce. dhere it lies neer the grenodiorite,
it contains an asbundsnce of liue siliéate minerals. 1there is & wide silicate
zone on penner nill which conteins & amall emount of molybdenite #nd scheelite.
uarnet, epidote, white mice, tremolite, ectinolite, chiestolite rnd other
silicrtes ere cormon eonstitudnts iy the silic~te zone.

» section or the lower pnrt of the penner formrtion wes obtrined in
the underground workings =t tne #io Urende mine, nere the sequence, from
oldest to youngest, is: 1.) Conglouerrte composed mostly of enguler to
subrounded shtele end some limestone 1 raguents with occesionrl rounded guart-
z1te boulders. uhickness 143 feet.

2.) brownish sandstone; grains medium to fine, subrngulsr to rounded.
riickness 163 feet.

3.) Limestone: arenaceous in the lower 100 fest grcding upward



~16=

intb & soft messive bluish grey limestone. Thickness 250 feet - top of

formetion not exposed.

Celculetions from cross sections in this eree give en estimeted thick-
‘ness of Benner formrtion slightly more thon 1100 feet. These gsections contein
e gap of 500 feet where the forwstion is covered with 21lluvium end soil.
Lpproximstely 3 miles north of tie wcDoneld mine, the Senner formetion is
mueh thicker than it is at the nio Grende loertion but no relieble continuous
section that would ellow for eceurste nessurements is exposed.

A. collection of fossils mede by il. B. Kildele, T. B. Nolan end the
writer from & pit e short distence erst of the Rio Grende sheft stretigreph-

ically nerr the bese of the limestone member mentioned ebove in the Rio Grande

mine section wes aubmitted by Mr. T. B. Nolen to Mr. C. H. Girty. He reports®,

*The collection consists of two blocks of limestone, one of them con-
taining numerous corellites of ¢ compound corsl, and the other contrining
aeverﬁl specimens of # simple corel. On bresking up the lftter, enother fossil
probebly ¢ Productus wrs brought to light. 4ihe rock hrs been mach altered,
the corels heve been repleced by silice, end the deteils of the structure ere
more or less mdeteminnte. The compound corel epperrs 10 represent ¢ species
of Lithostrotion, the simple cor=l = specie of Usmpophyllum or Cyathophyllum,
end the other fossil, rs just remsrked, to represent # species of Productus.
Tt would be ersy to over estimate the evidence of the two corels but if
circumstentiel evidence is temken into considerrtion, I believe thet they
indicete &n upper Mississippien ege snd would belong in the Brezer limestone,

if the ude of tihet formetion name were extended to Neveda. If the other foessil

¥ Nolen - op. cit.
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ts cotuslly e Productus, es it seems to be, the stretigrephic evidence is
considersbly strengthened for st the very lesst the geologic sge could hardly

be enything but Cerboniferous.”

Mount=in City Formetion

The Mountein City formsntion wes nemed by D. C. Gilbert from its ocecur-
rence £t the sountein City mine which lies-anproximately a mile north of
Mountein City Copper mine. It occurs in four localities in the liountain City
quedrengle. (See quadrengle mep). The rocks comprising this formetion ere
predominately schists end quertzites. The lower members of the formetion 2&re

ususlly calcereous schists followed by derk siliceous schists. North of the

Mountein City grenodiorite mess & lerge pert of the undifferenticsted metamor?

phic rocks ere probably the lower member of the Mountein City formetion. The

lower rocks of this formetion consist of knotty mice schists and 1nt¢roa1ated

quertzite layers. The rocks overlying the schists to the north are ﬁredomr

inately quertzites.

The ilountein City formetion lies close to the intrusives end hes been

intensely metemorphosed. Originelly it wes derived from sendstones; carbon-

pceous end caleureous sheles.

Nolen* describes a pert of the formetion in the vicinity of the
Mountein City mine &s follows: ™"The siliceous schiste are fine greined drrk
grey to bleck rocks except where bletched by the quertz monzonite, end show
poorly defined schistosity thet is commonly parallel to the bedding, deny

of these rocks contein porphyroblasts but in some these ere obscure. The

metrix of the schists is shown by the microscove to be & fine-greined aggrogptd

* Nolen - op. cit.
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of quertz end slkeli feldsper with considereble rmounts of cerbonsceous
matter. Sericite is less sbundent end celcite is presemt in veriesble emounts.
The porphyrdblasts sre commonly of endalusite, but in the more limy members
are treﬁolite. The quertzite rocks, when studied microscopically, &re seen
to be matamorphoséd calcereous sendstone. vThey &re f Ine-greined rocks that
ere pale greenish or bluish grey on fresh fracture, weethering to cresm color
but are locelly colored by iron oxides. In this section they ere seen to
contein considereble qusntities of diopeide and tremolite in eddition to
the quartz end elkeli feldsper found in the schists.®"

Although & minimum of 4000 feet of beds ere present, the upper pert
of the ountain City formetion is not exposed in the iMountein City quesdrengle
es either abuts esgeinst en intrusive rock or is covered by voleenice. it
conformebly overlies the ﬁagner formetion end is presumrbly £lso of upper

Mississippien =ge.

The Jenkins Peek Formstion

The Jenkins Peek formrtion was nemed by the writer from its occurrence
at Jenkins Feak in the extreue southenétern mrt of the lountein City qued-
rengle. ere the beds sirnd on end #nd some mey be dupliested. These rocks
sre conglomersrtes, quertzites, sendstone, erenesceous limestones, limestones,
schists end slrtes. On the north side of Jenkins erd the erenaceous lime-
stones end some of the limestones heve ¢ ligh§ purple color. The conglomerstes
ere of two types; dark chert end quertzite pebbles cemented with silice,

end sngular to semi-rounded limestone fregments cemented with srensceous

limestone.
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Fragmental fossils were found in one of the limestone beds but these
were not ideﬁtitied. It is poesible thut 2 lerge pert of the Jenkins Pesk

formetion may be the equivelent of the .3enner limestone.

Post-Psleozoic Sediments

Terrsce Gravels

The greeter part of the terrece gravels ere on the west side of the
Owyhee River. Two terraces sre present, the upper one being by far the more
extensive. The grevels consist lergely of rounded quarfzite boulders. The
size of the boulders repidly décreases to the east which, together with the
gentle erstwerd inclinrtion of the upper terrrces towerd the Owyhee River

indicete thet they were derived from the west.

Alluvium

The Owyhee River »nd the lerger creeks end velleys have ¢ flst floor
on which Recent elluvium 1s deposited. Trenches end pits in iiill Creek nnd
the Owyhee River nesr Prtsville end between Prtsville #nd Lomtein City in-

dicete thet the slluvium is rerely iore then 15 feet in depth.

Glacisl Deposits

Gleciel deposite ere found in the southeastern corner of the quadrangle
at Sunflower Flut, The gleciel meterinl contsins boulders of & grenitic rock
resembling the Tennessee Mountein intrusive thet lies 5 uiles to the northesst

in the edjoining Rowlend gquadrengle.

Roeks of gggeoul Oriﬁin

Amphibolite
The rocks grouped under the terw amphibolites rre of a green to bleck
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color snd ere fine to cosrse textured. They outcrop in three genercl ereas in
'the quadrangle - north of 1111l Creek, north r#nd northwest of serritt lountein
end 4n tne esst helf of the northern part of the quadrengle.

Five specimens numbered 138, 138a, 183, 133e snd 178 were sent to Mr.
Cherles Meyer of the Anaconde Copper Mining Compeny, Ceologicel Leborstory
at Butte, Montsne for petrographic descriptione. Numbers 138 rnd 138a, whiech
ere fram the eres north of 1Mill Creek sre discussed by lleyer es follows:

"Except for grein size, tiese two specimehs ere simjlsr. both ere now
holocrystelline rocus in which # low-birefringent blue-green-yellow pleochroic
monoelinie hornblende or Ne - smphibole is the dominent constituent. Plagi-
oclese of epproximetely celcic oligoclese or sodic andesine composition (judg-
ing from refrective index) is #lso sbvndent - in 138 as & metrix to the ghafts
of hornblende, end in 138e both in the letter crpacity end as large twinned and
altered subhedrons. The larger smphibole crystals in 138e poikiliticelly en-
close thé quarfeloids in such g nanner es to sugzest thet they ere growing =t
the exvense of these inelusions, to produce the low birefringent (Na=-rich?)
emphibole. Or, they mey heve eltered from pyroxene which thus originelly en-
closed the feldspers in the disbasic texture.

wSecondery blotite, sgeregated into irreguler end occesionelly elongeted
clumps of small anhedrsl grains, is & prominent constituent of svecimen 138
end to s lesser extent to 138e.- These clumps are megescopicelly visible in
138, fThey probebly revresent recrystellized phenoerysts of unknown originel :
"composition. A few biotite grenules sre scettered throughout each rock, elso.
Zoisite 1is conspicuohs - apperently forming difectly from vlegioclase.

"Amphibolite is en ecceptable neue for these specimens, especially
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since it is not prejudiced with ¢ mode of origin. According to Johennsen's 'if‘i 4
quentitetive minerslogicel clessificetion these specimens (in their present %
compositions) would be deseriptively celled melsa-endesites since the piagioolil;xfj
is sodic =nd the mafites outstrip the quarfeloids qunntitatively. it mey neve
been a straight andesite originelly if the emphibole (or part of it) ig en
alterction product of the plagioclese. The lerge white phenocrysts now vis- &
ible in 1382 ere plegioclase residusle."

Concerning Specimen 183 which is from & coerse blaek intrusive north-
west of Copper wountain in the northwest part of the quadrangle, Meyor‘ltatol:
*This specimen might slsobe called en amphibolite, or en anphibole-ohlprité'
schist. The large emphibole greins show en irregulsrly interlocking coﬁr‘b
intergrowth of two emphiboles; brown-green pleochroic hornblende of 1ntbin§aieto\r_’
birefringence end & higher birefringont colorless fibrous amphibole, probebly A
tremolite. The ends, end to a lesser extent, the sides of the amphibole dryntdll“
¢rre frayed through extensive replecement bybrine-giained neerly colorless chlor- &
jte - which minerel now comprises e groundmass to the lerge smphibole grains A
It is possible thet the fibrous smphibole mey oonltitute e kind of 1nternadiat¢
alterstion stege in the conversion of hornblende to the colorless chlorito.

Meyer reports on Specimen 183e, which is from & fine t extured eerh 5rcy
intrusive northeest of Copper Liountein, es follows: "This specimsn is & finely
grenuler holoerystelline rock consisting of spproximetely equal emounts of
emphibole end plagioolasa. 1he emphibole apreers to be & member of the horn= |
blende series having 1ntermed1nte ‘birefringence end yellow-green-blue plnochroixn
It is generelly grouped in clusters of fine grains end shefts, some of which

*jut into the plegioclase greins. These may be alteretion products of originel - .



vyroxene, though none of the latter minmeral is now present. Judging from
refrective index, the plegioclase eppeers to be in the low sndesine range.
Subhedrel tebuler to prismetic hebit 1svchzracterist1c of the plegioelsse,
though swarms of inclusions (ftplacemenéa) and merginel corrosion by horn-
blende make this inconspicuous st first glance.

#) small emount of chlorite sfter hormblende, =and zoisite after
plagioclese, slterertion is noticesble.

"This rock is undoubtedly en altered endesite or fine grained diorite,
depending on whether or not the originel fermegs were mecrocrystelline or
not."

Specimen No. 178, which is from & fatk . inérubtvs &t Little Belmon Creek
is described by Meyer:

*This ie elsc &n smphibole-plagiloclase rock conteining 2 minor quentity
of quartz (which mey heve been introduced). Two ampbiboles are egein present.
The cores of some of the lerger grains evpeer to be hornblende, but their
mergins are sltered to & stronger birefring;nt fibrous veriety. Spicules of
this fibrous aﬁphibole-aro also scattered sbout in the plegioclese with &
tendency towerd prefcrrég orientetion end redisl grouping. The fibrous
emphibole is pleochroio in blue-green gnd hes moderste to strong birefring-
whids. 1% aey be actinolite.

"The plagioclase 1is enaehipe, e8 in the foregoing specimens. It is
doubtlessly an original con.tiéuent, end the originél femeg mey have been
pyroxene. Locelly, plegloclese shows e eongidereble mlterction to 8 nerrly
colorless, highly birefringent end refractive minersl with 2V nearly 90%,
negrtive opticel cherééter, end strong dispersion. This ie probebly e

veriety of epidote.
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"Altered end emphibolized andesite (or mele-endesite) is probebly the
mo st eppropriste name for this specimen.”

A soft derk rock of igneous origin is found in the Rio Grende mine
workings end in diamond drill holes south of Mill Creek. This rock eppears to
have intrusive reletionship to the Benner formetion end is well exposed in the
Rio Grende underground workings. The phencerysts often contein netive copper
end cuvrite es well asAcalcita. A specimen of this rock (one which conteined
no cuorite or native copper) wee submitted to Mr. Meyer who returned the
following description:

“There ere no microscopic criterie in this highly eltered svecimen
which might be used to corroborate ite origin as 2 flow rether then as en
intrusive, or vice-versa. The magascopicaliy visible vhenocrysts are slmost
entirely sltered tb porous carbonste (suggestive of high Cr content origin-
ally?). Surrounding meny of them'ia e thin skin of chlorite. The zroundmaes
to these phenocrysts is now et leest microerystelline, though owing to its
highly sltered condition - with much carbonufc, opidota.(aecondaryb?) biotite,
end smeller smounts of chlorite - it is 1muos§ible to stete definisely whether
or not it was<origihe11y glessy. Its oresent even grenularity suggests
microerystallinity rether then glassy texture originnlly es well ns presently.

The rock wes probably sndesitic (or letitic) in original composition.”

Grenodiorite

One reletively smrll and three lerge magges of granodiorite sre exposed
{n the lMountain City quedrangle. The lergest of these is the Mountein City

grenodiorite which has & maximum width of four miles #nd ¢ length of nine miles



witihin- the guadrengle. The long dimension is west s#nd it extends west into
the edjoining Owyhee quedrangle.

North of Merritt Mountein is the Clover “reek mess which hes & meximum
width of two miles #nd ¢ length of nine miles. The long dimemsion strikes
eesterly end the intrusive extends esstward for ¢ short distrnce into the
ed joining Rowland quadrangle.

The northernmost mess, the Cottonwood Creek intrusive, which crors
out in Little Selmon and Cottonwood Creeks is covered to a lerge extent by
voleenics. The north-south dimension of this intrusive is grester thrn four
miles and it continues north beyond tine limits of the qusdrengle into Ideho,
The Enright Hill intrusive has = maximum dimension of less then & mile.

Four specimens of these ezcid intrusive rocks were submitted to the
Geological Leborstory of the Aneconde Copper Mining Company at Butte, liontana
for petrogrephic descriptions end ir. Meyer returned the following report.

"Nos. 193, 177, 1778, 178e - From intrusives northesst of Huber Hills,
Pixley Creek, Nigger Ceorge Draw end Little Selmon Creek, respectively.

"The four specimens of grenitic rock cited by the sbove numbers show
the following v’olﬁ:netric ainerelogicel pércentsg;s es caleuleted from inte-

greting ctege treverses of one thin section fram esch locality:

Minerel : 193 77 177« 178e
Quartz 33% 224, 22 16%
Orthoclase 12% 13% 11% 24%
Plegioclese - Average :

approx. Ans 48%  55% 62% 53%
Biotite 3% 9% 4% 1%

Hornblende 4% 1% 1% 6%



®Sphene end epatite ere the principel sccessories. Some emphibole

(especially in 177 and 1772) is eltered to secondary biotite. Alteration of

celeic zones in plagioclese to epidote (plus some zoisite) end %o montmorill~

onite type clays is noteble in 193 end 177e, end to & lesser extent in the

other two specimens. A little chlorite hes formed from hornblende principelly.

"High plegioclese content - neer or over the 50% line, is charecter-
istic of sll the specimens. 1t ranges from 2/3 to 5/6 of the total feldspar.
Judging from combined albite-cerlsbad twins, the composition of the plegio~
clase aversges sbout Ang,, near the border between olipoclase end endesine.

*Orthoclese and quertz totel hetween 30 snd 40% in esch specimen:

Ferromegnesiens are 10% or less by volume.

"According to the Johennsen quantitative minerslogicel clessificetion =

of rocks ell these specimens would fall in the’eategory designated as greno-
diorite, though specimen 178e berely makes it over the line from quertz mon-
zoﬂite (2/3 of totel feldsper is plegioclsse). 177a is a good grenodiorite.”
The greeter pert of the granodiorite is coarse textured. A border
facies which is cherscterized by the scercity of dark minerels, is extenuife
in the Mountein City, Clover Creek, and northarnﬁoat mesges. ‘L'he border
facies is ebsent in some locslities but often stteins a width of 500 feet.
Aplite dikes ere numerous, especielly neer the mergins of the intrusives.
Pegmatite dikes sre especislly shundant in the pert of the ountein City

grenodiorite in Celifornies Besin end the Grenite Ridge arer. ''he vegmatites

consist of quartz or feldspar or both.

Porphyry dikes

4 few porphyry dikes ere found in the quedrengle. Some ere found in

27
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the liountein City Copper mine where they rre highly sltered and their
vorphyritic texture obliterrted by the elterstion. The dikes in the mine

-

£Ie pre-ore vﬁd eré displacod by the faults,

Volesnic Rocks

Voleenic rocks cover more then one half of the ﬁOuntein City quedrangle.
They consist of porphyritic end felsitic flows, glsssés,fine textured tuffs,
#nd coesrse textured agclomerrtes end breceiss. Colors of the porphyritic
rocks sre purvlish, derk gre& end white; the fei;itic rocks are derk grey or
red; the tuffs ere‘white,creém or green #nd the glasses are blerk to derk
gre}. They ere generelly rhyolitic in co@position.

The volcanic rocks at Mountain City were extruded over an esres of
subdued relief composed of tilted Peleozoic seaiments end lster intrusives
in fhich dissection head comménéed end steep welled velleys existed. The

pre-volcenic dreincge is unreleted to present dreinsge.

Regionsl Structure

The grester proportion of the Perleozoic sedimentery rocks in the
Mounte in City quedrengle dip morth. Tris nomoelinal etructure extends to
the soutiwest beyund the gusdrengle to Blue jacket Creek on the north side of
Bull Run Mountain, where it ﬁecomes involved in the folded structure of Bull
Run Mountein. Intrusive into the Prleozoic sedimentary rocks sre amphibolites,
which torﬁorly were endesitie rna dioritic rocke,and ersnodiorite. The
andesitic and dioritic intrusions either sccompenied or preceded the tilting
of the sidimente. The grenodiorite intrusions ere lster then the tilting.
The lerger grenodiorite intrusives sre elongeted in e westerly direction.
They ususlly heve steep dinping.sauth contacts end reletively gentle north

dinping north contscts. Certeiﬁ formstions of the Peleozoic series are
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repested in three belts which sre separsted by grrnodiorite intrusives. The
repetition of the formstions rnd the ettitudes of the grenodiorite contacts
sllows for the hypothesis that the emplrcement of the lrrger intrusive masses
mey heve been controlled by eerly esst striking, north dipoing frults.

The westerly elongetion of the lerger grrﬁodiorite masges, the reletive
ebundence of lerger grenodiorite masses scross the Mountrin City quadrangle
#nd easterly beyond tle quadrengle in the Rowlend quedrengle and et Contsct,
Nevede, end the emount of structurrl disturbence in this west trending belt
west from the Raft River lounteins in Uteh is highly suggestive thet the
belt is e westerly continﬁvtion of the Raft River uplift.

A series of lerge feults, which renge in sirike from nortn 70° weat to
north 30° east, displace the Peleozoic rocks. The mnro.éonspicuous faults
of this system strike morth to north 30° west. In the Mountein City quedrsngle
they ere fbund in the two larger aress of Peleozoic sediments - one in the
southwest rert of the quesdrangle end tie other in the gentral rres by Merritd
Mountein. Some of the frults in the southwest rert of the quadrengle extend
beyond the map-rrea to the south =nd rre nart of the nrominent feult system
thet strongly influence the topozrsnhy of tie Centennirl Moyuntein Range.
Meny of the lerge feults have norizontel displacemente to the left #nd for this
reason the ridge line of the Centenrisl Renge has a northersterly trend,
These frulte were not observed displacing the grenodiorite. They sre eerlier
then the voleenies although, in e few loecetions, the frults were treced for
¢ short distsnce into volscanie rocks. Faults of this system in the .ountein
City Copner mine nré vost-minerel.

The Mountein City quedrengle lies st the junction of A generclly north

trending fnulf system thet cherncterizes the lerger structursl feetures of
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the Basin end Range region to the south 2#nd the west trending structures
thet mey be the westerly continus tion of the Rrft River uplift of Uteh.

Development of Topogrephy

The tilting of the Peleozoic series was either eccomprnied or nreceded
by the intrusion of endesitic end dioritic rocks which later were converted
to smphibolites. ODuring the orogenic disturbence, which resulted in the

tilting of the Paleozoic sediments, west striking, north dipning feults devel-

oped. It is believed thet the emplecement of the grenodiorite wes controlled

by these fsults. YXollowing the intrusion of the grenodiorite = topography of

" generelly subduedbreliéf developed. ihe entire quadrsngle et thet time mey

be clessed es &8 maturelsnd with two relstively high centers, the Lerritt
Mountain arca the the present hicher elevations of the Centenniel xsnge.
Dissection of the meturelsnd had commenced rnd steep-walled velleys were cut
at the time the voleenics were extruded. 1he pre-volcenic dreinege is not

related to present drsinege. .he volcenics filled in srees of lesser relief.

Although 2 lerge pert of the volcenics are strivned from the mress which sur-

round the higher latitudes of the vres-nt mountains, remments sre found ~t
altitudes of 7000 feet in the Centenniel Henze end 7900 feet rt werritt wountein.
Folldwing the extrusion of the volcenice the dreinsge wes tc the south-

eest into the rasin end nenge ’rovince end the major elements of tile present

——

S

drainagensystem were forued. <1he gentle tilt ing to the south of the south:
centrel portion of the quadrengle ponded the runoff into & le.e snd terrsce

gravels were deposited from the west towerd the river. .he accumuletion of

gravels wes ended by the encpoeching streams of the Columbie-oneke aiver

. dreinsge system. lhe condition of extreme sersonsl runoff hes ellowed for the

accuanletion of slluvium.
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N ORE DEPOSITS

The ore deposits of the kountsin City quedrangle are of two distinct
types; veins in grenodiorite end sdjoining metesediments which are valusble
for their silver content end messive sulphide revplacement bodies in the Rio
Tinto Formrtion which ere velusble for their copper content. Associsted with

) the letter sre disseminst-d chelcocite messes of surercene origin.

Silver Veins

The silver vein mines were dormsnt during the years 1932 to 1938 when
. some of the workings were visited by the writer but no comvrehensive study

wes wede of this nart of the district. At the nresent time work is revnorted

Yo be in progress £t the Protection mine.

B o Emnons'* description of these vein deposits follows:

"The ore deposits ere fissure veins iﬁ grenite snd in metemorphosed
‘limestones., They ogtcrOp plainly #t the su}raco, where some of thnem carry
‘5dod values in silver. The veins do not fell into well-defined parallel
'Sflf.hl but strike in verious directions, the vrrevaling din being towerd

R e the south.

Pt

*Some of the veins, ss shown on Celifornis Hill, sre later then the

¥ Emmons - op. cit.




<30

aplitic phase of the granite which cuts the normel coerse-zrained granite.

None of the develomed deposits ere in rhyolite or beselt, slthough some gold-
beering veins in rhyolite =re ssid to occur in the country east of Lountain
City. In the Nelson mine the lodes pass from granite to limestone without rmuch
change in width or value. There is little replacement of the limestone, for
the walls ere clesr cut and sazuler fregments of the country rock are included
in the veins. Where the well rock is granite the dark silicetes heve been
lesched out snd sericite snd vyrite have been develoved in the granite by
secondery ﬁrocesses.

"The unoxidized ore is commosed of quertz, pyrite, grlens, zine¢ blende,
gray copper, srgentite, gold, snd arsenopyrite; with 1ittle chalecooyrite. All
of the ore is nighly siliceous, gnertz constituting as éuch as 90 per cent of
the rock. The oxidized ore is composed of guartz, chalcedony, horn silver,
pyromorvhite, iron oxides, netive gold end silver, lesd carbonate, eorper
carbonate, and copver silic=te, Brittle silver end derk ruby silver are s=id
to be present also. The oxidation of the deposits is erraﬁic, the sulphides
oceurring ot some vlaces within s few feet of the surface, while some of the
minersls of oxidation ere to be found s deep as the lodes bave heen exnvlored,
or sbout 250 feet below the surfece. The greater pronortion of the silver
values ere in decomposed chloride snd lesd carbonate ore. OSpecimens of riech
ore show large flskes of greenish-yellow horn silver deposited in the cevities
of derk quertz. Some of the iron-steined siliceous ore vens gold liberally.

"The lodes ere fractured end frulted, sud locally the ore is reducea to
a white send, in which there are mumerous small rounded fragments of quartz

sbout the gize of a hazel mut. The feults thet crose the lodes are meinly of
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the normel type, the nsnging wall havine dropped with respect to the foot

wail.

"Wine decerivtions

"Protection mine - The Proteetion mine, locrted three-fourths of s mile below
Mountsin City, wee one of the errly discoveries of the distriet snd wes worked
in the early seventies, when considerable chloride ore is said to have been
treated in a silver mill nesr by. In lete years the mine has been reonened
and considerable exvloration work h=s been done. £ 10-stemp emslperiatine =nd
concentrating mill was built near the vortal of the tunnel to trest the ore.
At rresent part of the mine is lessed end is being worked in & smell way, but
the mill is shut down. The vrincival vein is a fissure filling in grenodiorite
and hes & maximum width of sbout 4 feet. The sulphide ore is composed of quartz,
pyrite, galena, zine¢ blende, gray conrer, brittle silver, and ruby silver. The
surface ore is stained with iron =nd mansancse oxides and contains horn gilver,
a little copper'carbbnste, pyromorphite, #nd = yellowish—green\mineral seid to
be silver brﬁmida. Lhe sorted ore cmrries $100 2 ton in silver end gold., At
some nlaces neér the vein the granite wall rock 1s but little altered; =t others
it is a light-colored decompcsed rock, the fefromagnesian minerals having been
leached out and the feldsper sericitized. A sheft is sunk to e depth of 62
feet and a level turned =t the bottom. v“his is connected with en adit driven
80 feet below the bottom of the sheft, which gives = depth of 142 feet ot this
place,

"The Protection vein strikes = faw degrees west of north end hes been

followed into fthe hill on the rdit level for & distence of 750 feet to a point
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where it sbuts asminst a fault thet ¢ trikes esstwerd end dirs sbout 40° N.
A drift hes been run on this fsult for 400 feet, but no vein has been encounter-

ed on the henging-well side st this end of the drift. On the other gide of the

feult » vein with the seme general dip end strike as the Protection vein is 36
feet farther south and is possitly the same vein, but if so the feult ie
reverse - a rare type of feulting in this part of Nevada. Along this fault

there sre stringers of ouerrtz in plece, end in the level above the Protection

vein snd the feults are mineralized on both sides of their intersection. | The

relations indicete thet the Protecticn fisesure wee displaced by faulting before :

deposition of the ore and thet there hes been considerable movement subsoqm‘ﬁﬂy.'

A n

Resurrection iline

(o 3Rt

"At the Resurreetion mine, = few rods north of Mountein City, a2 large

smount of work hes been done in tunnels, pits, and shellow inclines, but mst X

of the workings were inacessible when the mine was visited in 1908, The

country rock is granodiorite, to the esst of which are flows of rhyoli’t_e and
basalt. The granodiorite, which is highly eltered, is sheeted by closely

speced fissures thet strike northesstward. Several narrow quertz veins cut the ;
granodiorite parallel to the sheeting. The surface ore is composed of {um:..
horn silver, lesd cerbonntes, end iron oxide; the sulphides sre gelens, gray

copper, a little pyrite, and chalecopyrite. In the seventies considerable ridh

ehloride ore wes taken from the surface pits 2nd worked in silver mills near

bye.

Nelson Mine

"The Nelson mine is on a branch of the north fork of the Owyhee, ebout

1 3/4 miles ehbove Mountain City. Some 4,000 feet of workings have been run, o |
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mainly on two =dit levels driven et a difference in elevstion of about 100
feet. When the mine wes visited in 1908 only the lower edit wec accesgible.
A mill recently built et the portsl of the lower 2dit i8.equivped with Bl=ke

crusher, nine stemps, amnlgem»fian plates, and;tﬁiq #i1fley tablec, and hes

he mine consists of grano-

trected a smell amount of ore, The eountrivib?kh
diorite, limestone, end splite. The granodibggéégi;trudes the 1imestone =nd
ceuses contact metemorvnism with the developuent of epidote, actinolite, :
garnet, snd mice in the liuestone. In pleces this roak is 8o rieh in actinolite
that it hee the avpearance of a basic igneosus rock and hes been misteken for
diebase. The grenodiorite is cut by avlite, which occurs as dikes and irregular
intrusive masses.” The ore deposits zre fiasure.fillings from 1 to 3 feet wide
and occur in grenodiorite, li@aatone, and aplite., Several veins outcrop boldly
on the hill above the'mine, cutting ecross beds of metemorphosed limestone.
The veins cross the contact of igneous snd sedimentary rocks unbroken, but have
been developed meinly in the granodiorite. The sulphide minerels present eare
quartz, pyrite, éalena, zinc blende, gray copper, ckalcovyrite, snd arsenopyrito,au
with here and there & smell =mount of ruby silver and ergentite., Netive silver
end horn silver sre present neer the surface, where the ore is stained with
copper cerbonates, iron oxides, end mengenese oxides. Free goid, some of it
with the crystal form, is essoecieted with quartz and brown iron oxide. The
sorted ore carries good velues in both silver and gold, some specimens contein-
ing = high percentage of horn silver, l

"The Stendard vein, which 1s develoved in the lower tunnel, strikes
southeastward and hes been followed for sbout 1,000 feet, with overhend stoping

here and there. This vein is frulted st turce places by faults that strike
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eastwerd end dip northwsrd st verious engles. OUne of the féults show 2 nori-
zontel disvlecenent of sbout 150 feet the other two of less then 15 feet. All
gre of normel type, the hanging wsll hsving‘dmpped with respect to the foot

welle

Mountain City mine

"The Mountein City mine is loc ~ted ebout 1 mile soutiwest of lountaip
City, at the top of a low, flet ridee that rises some 200 feet above Owyhee
River. The country rock is s metsmorphosed bleck, shaly limestone which strikes
eastwerd and dips 50° 1. The lode is a fissure vein which cuts ecross the
limestone striking N. 50° W, The ore ie highly siliceous end is a2 simple fissure
£illing, cementing engular fragments of the altered limestone. It carries
silver chloride and netive silver, =nd in the seventies, according to report,
seversl hundred thoueénd dollers worth of silver wes taken from the devosit
through  shaft now inaccessible. About 500 feet S. 75° E. of the principel
workings 'of the old Mountain City vein snd lower on the hill are a number of
open pits some of which have been sunk on a vein which strikes N, 32° W. :
Possibly it is the faulted continuation of the Liountein City vein, but this has
not vet been determined. This ground hes recently been aéquired by J. Hell
end others, of Mountein City, end is celled the New Yorkeys claim. The country
rock of the lower deposit is a dark-gray metamornhosed limestone flaked with
tremolite crystels. A tumel is driven 95 feet N. 70° W. to the vein, which it
follows for 90 feet =nd a winze is sunk on the orebody 60 feet below the edit
level. The deposit i e fissure vein ~nd et some vleces & sheeted 2one composed
of seversl nerrow veins with slsbs of limestone between. luch movement hns

ocenrred sinece denosition, for =t places the quartz is breccinted =lmost to




powder. The ore is composed of quartz, iron oxide, conper cerbonctes, &nd
silicetes, end little pyrite is vresent % the bottom of the winze. The vein
strikes N. 32° W. and dips from 56° to 85° S. It hes » meximum width of 5

feet, rnd is sald to cerry good milling velues."

Sulphide Rerlacement Bodies in Rio Tinto Formetion (Mounte in City Covper
Deposit)

- Loertion. The known deposits of conper ore in the ilountein City district are

in the Mountein City Covper mine workings. The mine is south of i1l Creek

in the southwestern pert of the Mountain City quedrengle in section 11, T,

45 N., k. 53 E,, M. D. 1.

History. The eerly hisfory of the district is given by ‘. H. Emmons (U.S.C.S8
Bulletin 408 to quote: "The first discoveries were mede in 1869 by Jesse Cope
end others who were on their wey from Silver Gty, Ideho, to the White Pine
distriet, Nevede, end from this circunstence the ilountein City region is call-
ed the Cope ﬁining district. In the seventies there wes comsiderrble ectivity
in wining end three silver mills weve in operstion. These were smell em-lgemetion
mills of the Weshoe pattern, equipped with stemns, pans, znd settlers. It ig
said thet over $1,000,000 in silver wes recovered nrior to 181, msinly from
surfrce end shellow workings. Since 1881 considerable prospecting hes been
done, but the production of ore hes been smell., 1In lete yeers three gold mills
have been built end are still in good condition, but they were not rumning in
the sumer of 1908, when the cenmp wns visited."

Fram 1808 to 1932 little mining wes done #t Mountein City end vnroduction

wes negligible.
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The history of the discovery of the Moﬁnta.in City Covper mine is

essentielly thet of S. ¥. Hunt from the yenrs 1919 to 1932, Hunt wes rivst ,{ .

attrected to the district in 1919 when the Duek Velley Indisn Reservation m & “

.’;‘

opened to the public for minersl locrtions. A emall rush took plece pnd
eccording to Hunt, he arrived too lste to locete ani cleims =s the entire

southwestern pert of the Indibh Reservetion was ooversd' with new YoostIanMs. Ai-beiy:

he investigeted the Copper Gulch eree which lies # mile end 2 half south ot ‘A'r‘” ,
the Reservstion. Local people told Hunt thet the gulch received 1ts name fmﬁ i
e boulder of copper ore and thet he could go there and see it. He found thﬂ
boulder which conteined a small smount of melschite, = fter which he 'uelked Qﬁ %
the gulch for e few hundred feet where he found en old dump of brown end yellov

gossen from en adit thet hed been driven during the 1890 decade by the Wl

brothers, local renchers who were prospecting for gold. They bad diverted

of the guleh. The tunnel wes driven on the wect side of the gul.oh where tha

gossen cropped. The McGinnis brothers feilea to £ind geold end ebendoned 'b_ho ¢ ™ f
clajms.

Hunt steted thet his uncle hed once shown 2im specimens of gossen from.
the Rio Tinto copper deposits in Spein end the rocks found in the Copper Gulch
dunp bore such € marked resemblence to the Rio Tinto rocks that ha celled hia :
cleim the Nevede 3io Tinto. ‘

After locsting the property, Hunt interested Vivien P, Strenge, ¢ 8elt

Leke City, Utah contrector who egreed to supply money tO develop the proszie;ej,"f,;:_



hired a reputeble geologist from Selt Leke City, who vibited tho mrmﬂ&&

Strenge and Hunt. The geologist recommended to &trenge that “t'hb ymm h;

ebendoned ns it wes a worthless prospeet end Stran@s aeveréd htl Nﬂmmip
with Hunt. Hunt sought to interest most of the largcr mnmt Wm“ in .‘
the Selt Lake region in his vroperty but feiled. At the nma tm Ye atﬁ 7
specimens of the gosseén to mining men end geologiata in the !ou‘tmﬁ eﬁ 1n
Sen Frencisco who were familier with copper depouts. The ropliu ho muvbd
steted thet the specimens did not represent & capping of & oo'pmr orobody and
that the locetion of the property wes too remote to werrsnt an leﬂ?ﬁqg.;':""‘-‘
Hunt inforumed the writer thet only one mining mem, Reno H. Sa‘iu, offered :

him encourtgement. Seles, who heppened to be in Salt Leke Cuy m mtu-

to get =otion from sny of she esteblished mining compcnies 10&&&3 tc dotl:’ :

for financing his prospect from Ogden C. Chese, a mining ttock M 'h i A\‘Q._‘“_.

Selt Leke City. Ohese formed the Rio Tinto ll.ining Company end mm“em ‘ﬁ&

LS

certificetes to ® list of prospective buyers llong with & pro:pictu. If th&

prospective buyor wished to owvn the stock he wes to pay five aaaelﬁm\‘!c @
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Mountain City Copper Compeny stock whieh at one time sold for ¥17 a shere.
The prospectus contained e prediction by Hunt thet a lerge body of 20 per cent
copper ore would be found in the sheft st a depth of 225 feet below the sur-,
fece. As s metter of record, ore £sseying 50 per cent copper wes encountered
et 215 feet (verticel distance).

The totel emount of money spent on the proverty from the time Hunt locet-
ed it in 1919 until ore wes found in 1932 amounted to less then +7000.

Meny people, besides Hunt, hed en importent vart in finding the ore.
Ogden C. Chese, the promotor, his brother George, #nd hig brother-in-lew, Percy
Christopherson, ectuelly performed the mrnual lebor to sink the prosnect shaft
from the depth of 73 feet to 242 feet, where ore wes foun(_i. Jack end Walter
Devidson, who ren the generel store =t Mountsin City, put =11 of their money
into the properfy end supplied the prospectors st the mine with food £nd ma-
teriels so that they could keep working. Other .locPl neople ineluding Ceorge
Kelson, George Irlend end Pet ¥ loney helped do the work end geve encouregement
to the miners. uirs. George Nelson geve Mr. Hunt boerd end room during the yeers

Hunt performed the snnusl zssessment work.

Production. The silver production of the downtein Uity district up to 1908
is given ss spproximetely §1,000,000 by Emmons*. From 1908 to 1938 the silver
procuction wes negligible. No figures ere sveilsble for the smell silver
production since 1938.

Plecer cold production of the Mountrin City district emounted to less
then $150,000 of which 100,000 is reporte-d to heve come from Ven Duzer Creek.

No figures ere sveileble on the minor gold production from lode deposits.

Production of the Mountein City Copper mine ere os follows:
* Frmons - op. cit. ; '

\



Ore Shipped * 182,340,263
(1932 through 1947)

Ore M4illed ** 979,836,020
(1936 through 1947)

TOTAL 1,162,176.283

COPRPPER ST L YVER GOLD
Wet % Per Ounces Ounces Ounces Ounces
Weight Tons lioisture Cent Pounds Per ton Per ton
2.306 26.112 92,460,238 0.457  80,890.19 0.0071 1,256,780
4,797 6639 123,865,822 0.239 223,402.58 0.0054 5,070.928
4,500 9.745 216 .;326,060 0.274 304,298,777 0.0057 €,327.708

*

Figures obtrined from ectual smelter we;ghts end ssseys.

**  Fignres celculeted from "Poidometer” instelled in mill,
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Outerop. The Mountain City Copper mine mein orebody crops c;ut in Copper Gulch, i fj
a brench of Mill Creek, The wall rocks are sheles, schists, end gqueartzite of J “
the Rio Tinto formetion. At the surfece the shales and schists are light' grey'l;z f
end the quartzite is medium to derk grey in color. The few quertzite beds ere 5 5
lenticuler snd heve e meximua width of 12 feet. : {T%xg

A lerge proportion of the surface is covered end structurel feetures |
are obacure.' The gossen is exposed in cuts on the west benk of the éulch en'& i “
west of the coller of the No. 1 sheft. It consists of ® porous mase of iron |
oxides »nd quertz. The colors ere brown, yellow-brown, maroon #nd brick red. |
A few feet southwest of the mein outcrops ere thin isolsted blocks of derk red

and brown steined, banded qurrtz. These give the erroneous impression of a

northeesterly strike of the orebody. The bending in the isolrted blocks strtkei":,‘ < 1

northwest end dipe from 50 to 70° north. Seperrtion of the blocks is the result .

of minor north striking fsults. e o

The gossan wes well exposed by a pit in the bed of the guleh. Hma B o
few specks of melechite were observed. ' : A |

h £

On the east side of the guleh & road cut exposes & aouéhaut trend,inﬁ. S48 .
silicified schist zone which is from 2 feet to § feet in width. Northeest of “
the silicified schist outcrop the excevetion for the ore bin for the No. 2 shaf‘k ‘ 1
exposes the gossen. Trenches in the vicinity of the present mine yard show |
narrow streaks of gossen and quertz. ‘The schist in thé trenches cdntaine SPOéki
of melechite, azurite end cuprite. ‘ 3

It is nobeworthy that Hunt leid out his clsims on the basis of & de=
toiled study of the meager surfece informrtion end thet leter underground defﬂo}ff ’[

|

ment of the orebody showed the cleim to be perfectly gitust-d to cover the oﬂhﬂﬁ.
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The Oxide Zone. Mineresls found in the oxide zones rre quertz, goethite, mel-

achite. szurite, cuprite, netive copper, #nd chrysocolle.

The oxide zone extends from the surfece to the 200 level which is 215
'i?(“rfqot verticelly below the collsr of the No. 1 Shaft. The bottom of the oxide
‘ LAibno is usually within = few feet of the 200 level trmck (elevet ion ,
.1n1ne”detup) but it renges from elevation to . A good section of the

oxille zone is exmosed in the No. 1 Sheft from the surfrce to the 200 level.
‘Trdm the surfrce to & point 9 feet =bove the 200 l;Vel treck, the gossen is e
| porous mass of quertz, iron oxides end yellow-brown mud. It conteins en
~occasional moiet aree but is normelly dry. The brown mud ususlly liea in flet
‘{ stresks from 6 inches to & feet in thickness. Often the mud is brnded in =#

wivy péttern end conteins enguler gossen fregments. From 9 feet-sbowe to 20

feet sbove the 200 level, the gossan conteins flet lying bends from 6 inches
| to 18 inches in thickness of messive brown iron oxides end qurrtz which mark former
‘weter teble levels. The line between the nessive sulphides =nc the oxide is sharp

o f end not more then 6 inches in thickness. The weter table wes found et the 200

.7533 .1 qevel treck elevetion.

hffé;j A ; Pae tremeition from the oxide zone to the sulphide zone veries in other
ef?.>'” A S perte of the mine. Im the extrene west end of the mine, the cepping ebove the
;f%"‘”' . .'bundod ore" type sulphide zone, which will be desceribed later, consiste of

: bended guertz containing smell vugs but iron steining is sbsent. In otuner parts

of the mine to the west of the No. 1 Sheft the lower »art of the oxide zone,

which etteins e meximum thickness of 20 feet, conteined sufficient malrchite,

\1f§g o " agzurite, cuprite, netive covper end residusl frrzments of sulrhide to constitute

shipping «rrde ore.
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Sulphide Zone. Minerels of the sulphide zone ere: quartz, pyrite, chelcopyrite,

A+

'Cfovellite/)bdrniﬁe, sphalerite, cley minersls 9nd chlorite. A smell e&ount of
gelena wes found in one veinlet nesr the orebody on the 700 level, Some netive
copper end cuprite are also found in the shele we=ll rocks, 200 fest below the
top of the water teble.

Supergene enrichment in the Mountein City Copver deposit ususily extends

125 feet below the base of the oxide zone with occesion=l prongs extending to
2 meximum depth of 175 feet. The supergene copper minersls rre sooty chrlcocite

fﬁ end covellite. In no plece wes chelcopyrite found to Ee £ supergené minerrl,

'  Pyrite, however, is = Zupergene minerasl in some pleces. Tor exemple, in the 20
level drift east from the No. 1 shaft, the too of the sulphide zone contrins rram
a foot to turee fee£ ér loose fine vyrite. Loose pyrite wes found {rmedirtely
below the oxide zone in three winzes, which were sunk from the 200 level to the
sulphide zone between the No. 1 and No. 2 sheft. The pyrite contrined no eonver
end when the first of the three winzes entered the nyrite, the first iupres {on
was thet the orsbody im this spes consisted of pyrite only. With six feet
edditionsl depth, however, chrleocite - chalconyrite ore wes found. lLater, when
stoping between the 300 rnd Z00 levels, meny pleces were fouid whsre prongs of
the loose pyrite, devoid of eny ccpper minersls, penetreted the ore for derthe

eg grect as 45 feet below the 200 level.

Chalcocite is by fer the most rbundent sunergene minersl. Ususlly i%
is of the pooty veriety. It repleces both cn:lcovyritn end pyrite, In plsces
cheleite hes repleced chelcopyrite velnlets enclosed in vyrite while in rther
instences the pyrite enclosing the chrlcopyrite hes been repleced. The lesger

f ebupdant messive veriety of chslcocite is believed to he mgsentirlly the result

of the renleceaent of chelcopyrite.
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Chalcocite often is found in voids where no sulphides previously existed.
It also occurs in shele where it certeinly is not e renlecément of sulphide
minerals. At one tine it wes thought thet cerbon mey heve been the cruse of
the chelcocite forming in the shales but an aneslysis of the sheles for cerhon
feiled to show an increesed cerbon content in the beds thrt contsin the chrlcocite.
Covellite is less mbundent thrn cheleocite. In the specimens exsrmined
by Crewford end Frpboa*, they state: "It 1s e replecement product of clelcocite,
end in Figure 3 is sliown es develoning in the centrel vortion of chelcocite
veinlets.” They #lso note thet the chelcocite hes & decidedly bluish color
end is dffficult to distinguish from covellite excent by the use of polsrized
light. Covellite is often found on the ﬁargins of chelcopyrite between the
chelcopyrite snd chalcocite.

Bornite is found in relstively small quentities snd is believed to be

of hypogene origin.

The ilescsive Renlecement Type Orebodies. There are two distinct types of ore-

bodies in the Liountain City Copper aine, the massive renlecement end the
dissemins ted types.
The messive replecement orebodies areuleﬁticulnr denosits in the Rio
f Tinto formstion. The contact betwcen ore snd well rock is sherp. The long
\ dimensions of the orebodies ere parzllel to‘the bedding. The tepering ends
are irregular end often the contect between the ore and wall rock cuts scross

et =n sngle to the etrike of the bedé or schistocity.

¥ Crewford end Frobes - op. Cit. i
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Six distinet ore types sre found in the replacement deposits. These W
are:

Massive pyrite - quertz
Dark grey quartz S

Renleced quartzite

Banded quertz ‘ L v
Messive sulvhide ' gt
Altered shale : - L

NP A
T S St N Nt e

Ay

The messive pyrite-quertz type usually forms the henging wall leyer of .

the orebody. The rock is hard end messive end is relatively less sunceptihln k%3

to supergene enrichment then the other thres principel ore types. The P?riﬂ'“-
is dense end is intimetely mixed with the quertz. Chelcovoyrite is finely

. gerttered in the rock snd 1ts cooper content in the hypogene zone seldom 13;_5{7J'

grester then 10 per cent. Often this ore type conteins » smell pr&pprtiah OfV_'f:

sphelerite, VA
The derk grey quertz ore-typé is = massive to bandgd rock in vhlchjéﬁi'
bands sre from 3 inches to 8 imches in thickness. Often 1t conteins strecks

of the esdjoining white banded quertz tyve #nd the contect between the derk

L

grey quertz snd the bended ore types is gredationsl. Pyrite, ehalcopyrite, ”ﬁ;t

R

end supefgene conper minersls tre found ag blobe, stresks and irregﬁlar patchi&w*”7

The repleced quertzite ore constitutes but a smell vert of ths'or!body.‘;;{
_The quertzite is e dark massive rock with ¢ relrtively few tiny discontinuous j"
erecks in which there sre qusrtz-pyrite-chelcopyrite veinlats. In the suborgdﬁh
zone the pyrite #nd chelcopyrite are repleced with chelcocite. The quartzitngﬁ.-t
ore conteins less copper then other ore types £nd seldom seseys nore then 5 o
per cent copper.

The bended quertz trpe usumlly hes & high copper content. The bands

| range from & quarter of #n ineh to two inches in thickness end usually strike =

%
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at an ecute sngle to the strike of the orebhody. The bending in most vleces

does not follow the strike of the orebody end is interpreted by the writer es

. being controlled by shesr phenomena rether then by direct replncement of

contorted beds. The bends represent an eerly silieificetion, Cutting the bends
ere tiny veinlets of glassy quaftz with pyrite and ¢helconyrite. The tiny
veinlets criss-cross in =11 directions end often brench. The largest veinlets
ere & helf en inch in thickness but more commonly are from n sixteenth to an
eighth of en inch. The glessy guertz is the earliest minersl followed b pyrite
end later by chelcopyrite. The rock usurlly is loose and broken end is ideel
for supergene enrichment. The bended quertz tyre forme = belt overlein by the
derk grey guertz ore tyve £nd underlein by the massive sulvnhide or altered. shele
types. Copper content in the suvergene zone often is from 35 percent to 55
per cent.

The aassivé sulphide tyre conteins chalcoﬁyrite, chelcocite, covellite,
bornite, pyrite, end quertz. f%he pyrite is reletively coarsely crystelline
in contrrst with the dense pyrite in the messive quertz-pyrite tyne. It occurs
et the top of the sulrhide zone and 'in the ;ootwall nortion of the orebody
overlying the sltered shrle t:ve. The messive sulphide types usuelly contein
from 25 per cent to 55 vper cent copver.

The sltered shrle ore type on the footwell of the orebody conteins
scattered pyrite which often is repleced with chrleocite ‘n the suvergene
zone, ‘I'he proportion of this tyre of ore to the totel is small.

The distribution of the ore types accounts for the development of some
internel structures of the orebody; for exsmnle, loose, Oven zOnes often

developed in the brittle bended ore and formed the c¢ontrol for the richer
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suvergene eree. During the mining of the orebody differentrtion between ore
types wes importrnt beceuse ore wes clessified #s either mill ore or direct
shioping ore according to the uetsllurgicel proverties of the individurl .re
type ec well as its grede.

The henging wail contect of the orebody with the wall rocke is sherp
end often is » nerrow cley selvige. The footwsll contect, which {8 usuelly
between messive sulphide ore snd =ltered shele, ig commonly eccompenied by

& wide zone of shesring.

The Dissemineted Orebodies. ULisseminated ore occurs in the shales which lie

in the footwall of the urebody where the impervious mltered shele is rhnent
in the hypogene orebody or where the continuity of the impervious footwell
is broken by feults. Llhe largest dissemineted erea lies south of the eegt
end of the mein replecement orebody. Chaleocite snd, to r less extent, currite,
netive coppef. malachite e#nd =2zurite is disseminsated in blgck and plterncting
derk end light sheales for horizontel distences és grest ea feat from the
messive replecdement body. Rods of derk guertz or silicified snsle, 1 !‘nch by
2 1/2 or 3 inches in cross recticn, contein relrtigely loree emounts of covner _
minersls. lhese rods ere ususlly arrsnged with their long dimension vertiecel
or steep and lie “etween hedding or schist nlanee. .(lLe sheles of ‘he .dc

\ Tinto forurtion contein a scettering of oyrite which is either synzenetic or
the result of dynamic aetemorphism. Some of the pyrite is repleced by chel-

F cocite or its oxidation products in the disseminsted ore rrees. msst of the

| cheloocite, hovever, is dissemincted throurh the strles rnd evperently

deposited without the #id of » pre-existing sulphide.
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lAlteration. The replecement bodies rre found in a2 cefinite eeries of beds
in the Rioc Tinto formation. No microscopic study has bheen unede of the
glterstion. In the footwell of the crebody is e nighly =ltered shele composed
of cley minersls end chlorite with & scettering of pyrite. The henging wall
beds leck the intense slterstion thet is found in the footwsll heds, However,
the entire serics of ore heds Les beem eltered nesr the orebodies. The sheles

V sre elter.d to e schist with slickensided surfaces #and with e developuent of
derk green chlorite. The schist, in pleces, bresks with & frrcture thst looks
like wood and the rock hes byen termed "Woody" to descrite this ferture.
The development of tﬁe elterrtion schist is sredetional - the rock progressive-
ly pessing from & shele in whieh the bedding plenes ere well preserved to e

1 rock in which the chloritic or other derk rlterrtion minersls penetrete

| bedding plenes end joint erecks trensverse to bedding nlrnes, to e schist in

J

which all treces of bedding ere oblitersted, Frding of the wrll-rock slterrtion

is well exvosed lateréllg pné verticelly. It is especinlly well illustreted

in the workinss below the n500" orebody on the 700 level rnd in the reise to
the bottom of the "800 orebody” from the 700 level. The hydrothermel elterstion
is not conSﬁiéﬁoui on the surfrce hecsuse the westhering hr s nroduced a general

blerching of the shales.

Structure. The Teplecement bodies ere lemticuler. XA reconstruction of the
mein. replrcement orebody hefore feulting showe the orebody to hrve hed & discus
shepe - thick in the center snd tepering towerd the edges. All of the sulphide
replecement bodies found to daté oceur within a certain series of beds in tre
Rio Tinto formetion weiich ere known es the ore beds. In the ore beds sre
nerrow lenses of quertzite. ¥rom 2 to 40 feet stretigrevhicelly sbove the

replecerient bodies is Sne of the thickest quertzite lenses in the Rio Tinto
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formation. The totel thickness of the ore beds is roughly 150 féat while the
orebody renges up to 100 feet. In detsil, different beds rre selected for
replecezent in different psrts of the dep&sit. The ore beds of this thick
ergilleceous series ere.considerably more broken £nd contorted than\pdjoining
beds. Tight Z folds sre common in and neer the ore beds. The esgsentiel
control of the orebodies is structure.‘ i

The mein orebody is cut by three me jor frults, the No. 1, Yo. 2 end
No. 3, #11 of which are post minersl. They strike northesst snd dfp morth
west. The No., 1 Feult ig interpreted by the writer £s a thrust feult, Where
first exposed, in the No. i ineline sheft, the fsult hes well developed
mullion structure, the groves verying from 2 to 2 1/2 feet from crest to crest.
Knowing the horizontel displecement of the beds, direction of movement (o8
given by the mullion strueture) and dip of the feult, the solution of the
rroblem is merely & simple one of descriptive geometry. The No. 1 feult
incresses in dip es it approsches the surfece. Down dip the fault bresks
into a2 number of spreys known as 14, 1B, 1C, snd 1D, The No. 2 end No. 3
frults heve normel displesceuents. t

The No. 1, 2, and 3 feults #re interpreted ns being the result of sn
east~-west shortening adjustgent, with the block between No. 1 and No. 2 rau1£;.;
having the grestest movement towerd the grestest relief, in thie instence, |
the surface. The blocks between No. £ end No. 3 feults end the block west
of No. 3 faulf, respectively, lageed behind the more sctive block.

Other large frults in the mine which do not cut the mein replacement

orebody sre the No. 4, 5, 6, #nd North-feult. No. 4 fsult is roughly percllel
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to the strike of the orebody end dips north. Minor feulis with displecements
of 2 to 20 feet ere nuﬁeroua in the orebody.

The faults in the Mountein City Copper mine are pert of the lerge
generelly north-trending system of the Centennisl Renge, end the frult move-
ments sre direct;y relat. d to lerge block movements. The smeller frults are
of limited leterel extent and represent en adju;tment beyond the flexing strge
of deformetion. They usuelly strike trensverse to the orebody #nd often
the frult movement 1s absorbed leterelly by bedding plene slips within a few
feet of the walls of the orebody.

The feults displece the orebodies and are essentislly post-minerel.
Sherring parallel to the feults is not conspicuoug nor well developed alfhough,
throughout the sulphide bodies, the pettern is preserved by tiny sheers. The
displacenents of these tiny sheers sare measured in 1n6hea. Obgervations of-
the diaplacemenfa on them in the initiel 20 scele mnppiﬁg of the orebody
stled Sreptls BEARE BaiUtita o the fhult pICOINEE,  DENGNg The TR{S(A1 Tepping
two systehs of sheers were noted. Both strikevnorth 30° eest rnd dip west,

The shears of ocne sysiom dip west from 50 to 60 degrees end the other from 15
to 25 degrees. ﬁ%rmal displecenente were noted on the 50 to 60 degree system
end reverse displecements on the other. The first feult (No. 1) found in the
mine workings hed & strike end dip perallel to the tiny shesrs which have
reverse displacements. This informetion wee utilized, slong with the other
fects mentioned abéve, in solving the f=ult problem. The second feult, (No. 2)
encountered in the development work cut off the orebody. The strike end dip of

No. 2 feult is verellel to the steeper dipping sheers end e crosscut wes
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directed with success on the essumption tle frult wes normel. These errly
problens clesrly demonstreted the velue of deteiled, 20 scele mevping at
Mountein City.

Cleevege ie normelly parallel to bedding in the mwrester pert of the
eress thet contein the orebodies. In the extreme west end of the me in orebody
the cleavege is normal to becding. The clesvege plznes diverge from the
bedding neer the ends of the otner'sulphide bodies exposed in the mine workings.
The Teletionshin of cleevage tc bedding mey be en importent festure of the

structure control for the ore deposits.

Genesis. The sulphide replscement deposits £t the Mountrin City Copper mine

presumebly have their source in emsnetions sssocisted with the grenodiorite
{ntrusion sltiough the nesrsst outcror of grenodiorite is r mile from the
orebody. The ore repleces e definite series of beds in the Rio Timto formation
and the beds dir towrrd the grenodiorite. The sltered igheous dikes in the mine
ares presumebly heve & genetic reletionship to the grenodiorite., Digconcert-
ing fertures of the hypothesis pre thet the mein orebody amd other lemticular
sulphide doposifo in the mine h§ve been bottomed and no indicetions of feed-

1hg structures ere found. The slterstion envelove which accompenies the ore
deposits fedes out completely benerth the replacement bodies within e verticel

distence of S50 to 75 feet.

Summery of Geologic History

The geologic history mry be swummerized es follows:

1. Accumuletion of lrte-Peleozoic sediments with at leest one msjor
breask in the sequence, between Rio Tinto #nd Banner formstions.




2.

6.

74

8.
9.
10.

11.

X2,
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b5

Homoclinel tilting of Paleozoic sediments either preceded or
accomprnied by intrusions of endesitie snd diorite which were
later converted to emphibolites. During this orogeny certsin beds
(the ore beds) in the Rio Tinto formetion becaue more contorted
end broken then ad joining beds. Development of lerge west trend-
ing structures (presumebly weet striking, north d ioping feults)
thet reveat certein of the Peleozoic formrtions in three west
striking belts, :

Intrusion of grenocdiorite. The emplecement of the larger ussses
presumsbly wes controlled by west striking, north dipving feults.

Intrusion of "porphyry" dikes.

Alterstion of the ore bed series #nd eerly silicificetion (in-
troduction of the bended guertz) to complete the ground
preperetion.

Ore deposition ~ introduction of glassy quertz with pyrite, chrl-

.copyrite, bornite end sphrlerite.

Regionel frulting represented by generslly north striking end
related frults of Centenniel Range. The frults mry heve
origineted errlier then the orebodles slthough they cut rnd
displece the orebodies. ‘

Formrtion of maturelend end cutting of steep wrlled velleye.
Dreinnge unrelsted to present dreinege.

Voloanic extrusions (presusebly lete iliocene and / or Pliocene)

dreinege to south into Pesin end Renge Province.

Centle south tilting in south centrrl prrt of qurdrrngle, ponding
of runoff, formetion of terreces.

Pirecy by the Columbie - Snuke hiver system with progressive
deepening of drainege chrnnels #nd lowering of weter teble. This
is the period of supergene enrichment of the Lountrin City Copper
orebody. Contemporsneous with tnis is slpine glecistion with one
center in the edjoining Rowlend quedrengle.

hecumuletion of elluvium.
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PLATE L, Sketch geologic map and section of
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untain City and vieinity, Nevada.
Contour interval 100 feet
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