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At Tonopah the oldesl roek is o trachyts flow
hirkly altored o quoris, serledts, ood sdularla. Yhae
iﬁﬁ&? vaah 0% abls flow in o Time flowebanded glassy trechyie,

Trua main bud*&u the tranhyie conindns the oldeet and by fan

»

tha woeoah Lopordant goeup of ninessl veldne; the plossy lreschyis

appoatrs pracdieally barren,
utrﬁﬁﬁuﬁ subnaquent o the trachytde exirugion

prodused horizontal fmultlmw nesy the zone of srannition
hobween the main body of fveciyrta ﬁﬂﬂ idn glacyy lowes

portion; and wleng hare & plassy trsohy-sioesiitie dntrislan,
very full of inclusions, ook place. 'umﬁngqumnt mukueﬁt
reonencd thim ling of woolnens, ond & pecond %f&ﬂﬁj*hmzhuibsc
1n%xumion cang ine-tho Tost rnd rhyalita sheot, Am B e
gaquant epoch came an aruntioﬁ of emdaplte (Miaway wrndeeiiu)

largoly oo o surface flow, bt 1&?‘93y #wino &as an intvorive

‘sheat oleng the old zons of wosknens, bub typloslly bélow

the West End Rhyolite sheet; at a atlll later epoch thor
was o sorios of rhyolitic and alaskitlo gurrace flews and
intrusicns, of which iha manl impor%unﬁ in the niny werkinrs
34 a groat intrunive unsn ocalled the Tonopah rhyoelite,

Thm prinuipul veins were formoed afier the &r&c%xta
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arup%i§n;&nd pefors ths Ilontana Frecolas~Went Ind ﬁhyalitu
intrucions, They are quarts veins currying gilver and gold.
A zacond set of vaing was formed after the Womt End Rhyelitoe
intrunion‘mna before the Xldaway andesite eruption, Lhis
gocond 86t Is divided into fuur sucoesnive groupse--A, large
typloally barren quarts veinsj B, tungsten-bearing veins;

2, nixed quaris and adularia veing, typleally bdarren; ), suall
préductiva yoins like thone of the first pat, following ihe
trachyte. Asthird net of wveins wanm formed after the Tonopmh
Zhyoelite intrunion, They are quarts velne contalning
cocasional lead, mine and copper sulfides,

ALl these veins formed at shallow depths, and the

differunt types ropresent various ntages of temperature,

The Pirgt Period Veilns raprescnt the noruul shallowegeatsd
typo, and followed the trachyie eruption; the Becond Peripa
B vedinu represent an adbneroally intensg phortly-sustained

temperature, following the trmchyéulaukitic intrusion; the

Second Peried D veling a directly subsequent briefly~sustainued
- stage of tmmperatura mora nordnl 10 shallow depthoi the

Third Period a relatively hirh hut briefly-sustnined
temperature following the alaskitic (Toneopah rhyolite) ine
grunion. o vain-tﬁrm&tion'rallmwaﬂ‘tha andesite sruptlon,
The hiastory of faulting is long and cooplex;
important moveménts have token place at every stage of the
ceoloxio history. These movements accompanied and were due
to the voleanic paroxysmsj and wers so intense that locally

the rocks are ground almost to & powder,
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WISTORY OF GFOLOGIC INVIGTINATION AT TONOPAN

COLOTARIONS IN 1902 '

When the writer made his first study of the mines
of Tonopuh, in the summsy of 1902, he ldontified the
hichly mltmgﬁd and v&rimblaw&ppamring rook in which tha
nrincipal Vuinm&wmra round nn andesitis] and fﬂuﬁd thet this
Tock was frequortly covercd by anethex andesite, later than
the principal oreedeponition, wnd thardlere barren of ore
and Torming a "eape=vock™ to the ora-hearing veins. This
formmtioﬁ whish encluzed the veins kg called the “eurlier
andesite® (although his recent Investigation ehows the Tock
to be really & trwahyﬁm); thm'ymungar roel the "later andesite™.
84411 younger than the "later andepize® he found & virie ty
of vola&nio rooks, largoly axﬁrunivw surface fornationz ine
cluding tuffs, ezplopive breccins, and flows, bul also
parily intrusive. Those younger fonkﬁ ware chiefly rhyoclitic
in compamittdn.’ One of the most conspicuous of thape rhyolitie
rocks was & rock with a glassy groundmaps, usually packed
f£ull of anpgular incluclons of sinilar glapsy rhyollte, 5o
that the whole had upwally the structure of a brecois.
This rock ocourzed chlefly am surface flows in the district
south of the town of Tonopahy to the north of the town,

howsver, i% was found to outorop abundsntly in the guise ot

g
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an intrusive rock, younoer than the later andeuitd. To this

vock the name Tonopah rhyolite-dacite wan given; it sppeared
to bo plainly an autoclasiic volcanic broccla, T;n orizin
seemad to be due to periods of quisaconce and xxxexizs of
partisl congelationn in a voleanie vent, aliernating with
porivds of upwaxd propulnion of the vipcous lava, o that
tha hardenod glamay exterior crusts were ghattered and carried
along in the upwslling still riuid portion of the sSwuw lava}
and theno 1ﬂciﬂenta repoanted & number of times produced
the @eculiar mna sharaets rintic struoc ture of the finally
golidified rock as we find i, |

Alﬁb‘latar ﬁhmn~tha 0T, and roughly conicrporunoous
with the Tonopah rhyolita—dacita aruptions and related
tntrusions (the span of tho period of aativit} of this lava

. wan considerable) ks found & gerics of waterlaia tufss

formed in a lake of vasl extent. Tater than these tufru,
he found & numhur'ar~volcanic necks, formed of distinct but |
olosely related lavas of rhyolitic composition merging toward
dncitic composition. o

, in aum, it appeared that thm produotivu vuinm had
1brmad‘¢rter;thu eruption of the *aarliar mndeuita' {which
wap and im still believed to be in larpu moaaura at least a
gurface fiow) and bofore tIn advent of the numerous other
volcanic and volcanio~detrita1 mmntionad. iha whole volcanic
history including the fvrmmtion of the oréndeponxta was found
to balong to the Tertiary, probably Miacan@a?liocane.




PR ——

S U SO

, 3
SPURR & COX (INC.)

UEW INTORIATION ODTAIUED IN 1903

Returning te Tonopah fn the summes of 1903 for a
vriof exsmination of ruccmt developments befors the publie-

cxtion of his roport, tho switer found that a nunber of

~ ghafts had, aftior pascing doun ﬁhrauﬁh the euxliar andesite,

anoountered, at a depth of & fow hundred feet, & donso
greonish 51&&%} rock, highly alisred and amm%nﬁially
aphanitie, hu% evidently of rhyolitlic nature. This rock
in charauﬁarixud by numzrous ansulsr Light=golored or white
gnolusions, appareniiy of aliered wﬁyalitio plans of much
his nrm2 Naluws as thm matrix, oo that the whole rock
appoars to be an antoclantic glasaey rhyolite. Thé rost
inportant voluo geemed to ba cut off by this rhyolite, whence
1% wag concludsd thut the rhyolite was an intrusive pheot,
younpor than the sgnrlier andesite” and tha ﬁw&nnip&l QX
¢eponiilen) and this view, aftex reconi exiavative inve ntle
gation, im siill held. fince thin rock vwun ulou&ly piadlar
to ths outoropping intrusive Tonopeh &agml&tandmcxta 1n tho
vicinity, it wan uarralutea with this forvation, This
correlation hﬁu now been definitely abandonod, as subpequent
sxtenaive developmont work hao proved thﬂ%'thiﬁ undergrouid
rhyolite is of ﬁim@inﬁtly preater 0o than}thﬂ Tonepah
hyolita-dmaite (or KOﬁQp&h.fhjﬁliub, s 3t moy be called,
with mors oiumpliclty and &w ‘much hcouracy) &nd nowhare in
the survoyed and muspped dipiriet puicrops at the purfaca.

Thus 4t constltutes o now formution, unoxposad at the tine
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andzaite”, is corrslated with it, snd in probudly direcily
gonnceted with the muiﬁ later andesite wasp, which appeoars
to be eancntially a aurface flow. The "Lower rhyolite® is
sghown to be younger than the ®later andesite”, ia correlated
with the “Tonqpah rhyolite® as was done by the writer at the

time of his originsl investigutlon, and is younpgar than the

‘woaloitic andunite® sheet, which 4% underlies and is locally

known %o intrude, This "lower rhyolite™ is wvidently

the flatly downwa:d~pitbhing extension of the graut maa#

L of intrusive 'Twﬁ@pah.rhyolitw” expored on the murfaoe

ralf & mile or so o the north of the medin producing

mines. The thicknesn of this Tonopah rhyolits 4is unknown, ap

1% hes never been bottomed; in the Mizpah mine a vertiosl

ihicknamﬁ7of‘ovar‘1%00 test has been demonstrated dy arilling.
Thusg Wﬂ‘h&Vﬂ ﬁhﬁ we11~subﬁtanﬂiat%d Snd ﬂktraardin&ry

cgpﬁition,cr a pories of four succonsive ghectelike formations

ofydiﬂtincz characterictios, of which the oldest lios at the

surface, and the youngsst at the bottom, mnd the whole order
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of the origiﬁ&l investizution, It ia consondy rérerrea to

in Tonopah as the "Uppexr rhyelite®, but will be harm nore
conveni&ntly depipnatod as the "Want Ind rhyalitm"

It was ohmeprved by the writsr, in the sumaor of 1503,
thnt Lhare wam ovidsnee 9f a sucend purded of vedn=forumation,
latsar than %h@ wﬂﬂt Pnd rhyolite, The description of those
1a4er veins ntild holés, and will be refoxred to more

éarticulaxly later, They are legs definiie and porsiotent

" then the vedns of thae riret peried, conteln preat quentitics

of low gra&&ver parren quartz, snd tha paywere, where it does
occur 18 opotty ond usually of low grade.

The Govelopoonts oboerved in the sumrer of 1903
aloo showed that severnl shafis had pasped ihwough the
sheet of Woamt ¥nd rhyollte &nto sndont t¢, having apparently
the general composition eof the "eorlicr andosite” shove the
shoot, and highly altored by hot=watur actien, o davala sund
work whatewer h&d voen done in this lower andesitc body, but
it was mmpacidlly rawarkod that tha altaxatibn/mt this roch
was antir&ly of thu gort poms timow danignaﬁaa ag "propylitices
‘{.8., to caloite, ©

“took on & charseteristio dork-greon colmr, while the "earlier

hlmrztao and pyrito, 8o thut the rock

andwsité"gabava the West Ind rhyvlite sheet was mainly
altarad 17"] qu&rtm, maricite, and adularia. Bvidences of thio
propylitic alteration in thia oxripginal raariier andosite” mass
wers, however, abundant in mny plases, 80 that thie lover
andaaita wis corrolated with the “earlier andesite®, although

it wos pouinted out that this "oalelt! s phape of the ecarlicy
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andopits" was nut»aawaciatud with the oraes.*

AL the time of thils gecond examination in 1705 o
vertical drill-hole downward from tho bottom of fho Yizpah
phaft had encountersd & rock which the writer identified
as rhyolite, and corrolated it with the »Tanopah thyoiite®
and on this basis {nterpreted 1t as & barren rorMutian, in
which no p&y-ore would be found, This norral&tion and
:nterprutazion nave been confirmed by the writer's recont
exbaustive iﬂveatip&tion. In the Mizpah Pxtension shaft
part of probxbly the saxe underground rhyolitic body was
obparved, and, @8 it still appwmra, corr@ctly coryrelated,
This deepw~nzated gheet bugama pubgoquently ioo&lly'known as

the "Lower rhyalita".

Progrens of Mmavelonnandg Vork end Modlficntlonn of

Geoloplon) Viown

The nm&enaiva undergronnd ﬁmvulapmmnt of the succesds
ing years amphaaa&od the distinction beiween the lower ande=
site body, o¥ the ”cﬂlaitia phage of the ¢arller andosite®,
and the upper or original "earlioer andopito” maas, The firste
namwd‘rook, whoso Cesignation: beciud uﬁually 1ocu11y
abbrevinted to “calcitic andenite®, was found t@ hdﬂ& a conw
siderable latoral extent, wimh the genexal form of & slwet
undoriying the Wawt En& fhyolito sheot, and everlying the
doepor Tonopuh rhyolite {usually oallmd 1ooally tha "lower

rhyolite%) mass, which was also found to have considerable

. ?totaaaxonal Paper Mo. 42, UeB.G,84, Do 324
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e ; 1&&@:&1 extont. ?ha pieen eolor due o the type of altoration
% of the "calecitic andesite® wan found to Yo quite®uniforn,

; snd the searcity of villcification ox veins in {hia rock

ka cand inoru&mingly apparant. Thoxefors thore wus &n ine

oroasing tondency on the purt of the local Tonopah geologlata

| who wore watching the development, to questlon the correlation

R ! of the "caleitic uniesite"” with the "esrlier andesite®, and

‘this increaping doubt woas shared by the writer,

- Trawe doubts toox more definite forxm in the mind of
e : tho writariin the puxmer of 1008, when he returned to Tonopah
? for an examination of the West Tnd and MacNumara minos, At
thut tim& he determined the fact thay the "Veet Fnd rhyolite®

gtost could not be correlated with the "Tenopah shyolite” vud

was digtinctly elder. One of the strong argunenis for the
intrunive nature of the West End rhyolite shoot was thoroefore *
i withdrawn, and a Yeviewal of the whole arpument bocune’

necessary, for if the rhyolite sheet were not intrusive, the

e f pain argument for the corrslatlon of the underlying "calcitic
8k | andosite® with the ovorlying original "earlier andesitc” wan
Rl § ‘also witharawn. The now more clearly ozhibvited (on account

i ' of new development work) unifora pointatof distinction
e | . botween the two sndositic rocks led finally %o ths conolusion

| ' that the two andesitic shoots were indoed distinct and
oy indspondent 1o ckmformations. o |
i | In this new 1igh%, & voxy peosasidle explanation
L | appearcd to be that the different formatlons Were merely &

S serius of repularly successivo surface flows., This explonation
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WG mgm'umi by the writew with mome faver, alihiourh 1t by

no means explained iha peculiar relatlons of the rocks Lo

tue minorald veins, as 1t still appeared thut the'nont
m;mrmnt vmm in the fearller wndo gite® wexe cut off by

the West End rhyolite shoot; and thad t,ha large dbut relatively
1ow grade velns of tho sacond perided, found in tho Veut }:.m:’i
shyolits, did not penotrate the weploitic andenite® and,
ippexently, had not boon Yound in the Tonopsh rhyollite
‘poneatha :\'

In “néwmbczr 1500, the thesis ihat the aiffurent
rook formationn at Tonopuh were & sories of guccenaive surface
Plows wan brought out in o publication by Wr. J. A, Burgoasn,
geologiast for the Tonopah liindng Company.
As & strong point In fuvod of this view montion

was mada of the digcovary, in the #ispah rine and in the
upposnost pertion of tho »lowsr rhyolite, of whiitc denso
banded Tocks having the appearance of sbtratified wulls,

al ternat ing with thin gonrser broccis such te ip mora conmon
in th‘m formation., Yurther speoinens wexao found in coresn
obininud by doop arilling which sould bo emi‘iy' intorpre ted,
on asocount of their definiteldy banded charnctery, as stratiried.
Microscopic examinations mede by Hr. B, 8. Larsen of e
Cornegie Institute showed an gopsnbially fragmenial

character of theme rocks, and this lod to thelr do mrnm‘;ion
5 wollebedded tuffs. Shoso considerations made the thesis
that the rooks of the dlstrict wemw & gerian of auccussive

gurface formations, cocurring in thelr normal order, with
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the oldest at tho wsitom snd the vounprost on top, @ plausible .

one, which the prosent writer had no ateeiculty in belleving

might prove to be corvect. ‘.

Outline of legulis of Rocunt Stady

In the early pert of 1010 arranpoments WOTe MAGE
with the writer by the principal mining compuﬁi&s nf Tonopah
sor & thorough goolopiond inve stipntion, to guppleaont his
original r&por% publisted by the Genlogioal Survay. and to
invumtigatu the fnmport of danta gubpequently exponed by
development, with 145 bearing upon the future method of
developuent worlkt in theo camp. Acnor&ingiy tha writer has
ppont & nunher of montha in clone dotailed underground
atudies and mappling, end haw &1*wndy &nvantiratad in datall
the nmines of tho Tonopoh Hiniww UQWﬂany, the Yontana Tonop&h,
the Belnont, nnd the Midwny, all mdiaaaut and formznp as o
. group a unit, The results of this arduouu work ‘have been
finally 1o f£ix daiinitﬂlv and hayonﬁ 6oub@ mmat of the
gmolagicul raxuxiena. As 4o so often the caaa, it ‘4s the
‘unexpected which hes finally proved to b2 the trus solution.
' The "earlier andenite® wtill remins the oldent of the rocks,
'.but turne out to be a trus trachyte instead of an andesite
and will henceferth be celled the MWizpah Pyashyte. In its
lower portion it pansoe by transition into o 6enge bunded

glussy basal phand, cullcd in this report the Glamay Trachyte"
| This "glassy trachyte® was ab least sevsral hundred feet

thiok, but where the exact bape was, or on what older
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of uug&rpomition in the ravaram o the order of ﬁka. This
inversion, striking as it iz, is not oo rmrular an en |
alemantary view of iha zituation 1ndicmtma; the impraaaion
of great regularily srises from the limited field of
davmlcpmﬂnt underpground, shich hapg o major horizontal axis
hardly more than a mile in length, and frem the faot that
the pgoolopienl conditicne in this dnvaiap@d area are go
obmplex that the aresn appears to the conception much morxe
important in size than 1t notuslly is. Developrient wozrk
carricd outside of this limited arss would doubtloss ghow a
great irregularity of rolationj and indeed, this im slresdy
exhxbit@d on the bordexs of the dovoloped aroa,

The veins have finally béon divided into thrao proups
soecording in thedir age, which groupa correspond ¢asentially
with thoge n}iginally made by the welter, The formation of
the rirst group followed the advent of the Mimpah Trachyte

. A

and proceded the sdwont of the Weat knd rhyolite, This group
conprices thoso rich wine whieh have made Tonopah ﬁammun.
T ﬁacqn&'groug followsd the Iintrusion of the ¥east End
rhyolite, and precoeded the adwent of the later sndesite
(including in this term the "oaleitic mndesite”), It ine
oludesn rrequmntly Larpge veins, usually low grade or barren,
and locally profitable, The third graup me1awa& the in-
trusion of the ”?@nan@h.fhyolxta“ and ﬁémgrinaw rara,‘

egsontially barren weing, nover profituble.
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o THE NIZPAY TRACITY ™

Cremicul Couyo&itian y

-
At the timo of the original exsmination the “oaloitic

andesite® underdying tho Wost Fnd rhyolito sheetl, wan ine
cluded with the fomation above this sheet, as the *caleltle

‘ phmﬁa of trhe carlieym andesite®, Thio calolitle andenito

has now heon referyed to the "Later andesite® topother with
cortnin othor mansdn of wsndeasltie rock oriplinslly not
soparable from the orosbsaring formation. This rejection
leaves us frea %o consider from o new viswpoeint the rocks
_rwmainimg‘c@rtainly in this oldest Lornation originally
oharacterized as Yeariller sndegito®, Thueso rocks, easpecially
whon sltered, ara often distinguishuble withAdirfiaulty or
not at wll from the *"Later sndesite® and have a typileal
andﬂaitio appearanae; bul lerpe nassss of the fornmation:
have a greeniash glmmmy‘ox senieglasny pround-nuss, & light
color, and & f&int {low, ~band ing atran&ly uuggagtiva or
o mora silicvous type of rom“Q ,
\ As all of this rock hmﬁ been aliered (b/ the wators
acooupanying minaralamnt&on), and much of 4% 1ntansmly:\and
as the result of this altération hag been a progresnive
inoersoane of niiica and potagh, with diminution of othor
constitusnts, those more silicuous sppearing types huve been
hitherto regarded as ontirely duge to this alteration,

- 0f the wariocus spuciaens of "Sarlier andesite®

rsoenﬁly analyzed {and mlected for their frechnops) the

iz
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tallmﬂh{g‘four woere after ationdont nmicroscepio exomuinatlon,

mamotéd as comparatively little alterud rocks:

s R 1. 20 "

110, 66,16 60,77 67.18 69.13

AL 50y 18,01 18,50 16,51

Fo,03) 1.94 3.86 1.50

* ! LN

Fo O 1.0 0.58 0,82

d Cad 0.59 0,40 0,36
No,0  £.58 99 1,82 2,60

K,0  b.45  5.22 0.5 4.74

Wo. 18 600 Lewvel lllupsh mne

. 30 400 " Stons Cabin
20 615 " lontana ¥ 10260 E 0963
23 500 % Mispuh Mine

Thoas a}'oa‘:w show under the migroscopa a glassy
to miarolitic groundnass, with scattering crystals of
ort:mela.uu m& nteintod feldapar, pw:'uy wltered to quarts,
mrm.&te, and ocoanlenally cmlcim, Gnd mmrso crystals of
’niotitln, unifornly present and always hlam:}wd, with the
ﬁssvvalopmm. of pyrite, snd sometinmen cmariw. The grounde
mm& is mligz}x’oly attacked by milioifimtion, and shows nests
and irresular veins of fine qum'w. It seens ¢vident, however,
that the chemical aomywiuon is not r-uuh gifferont from the
original one., The chemioal analyses of tw:m rocke are
quite uniform, snd the three complete. analysoe nsy be

averaged as follown?
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, ein, 67,69
.Alaﬂa 17.87
™ 2.43 ,
vua()ﬁ 4 ‘
“¥al 0,80
- Can | 0,45
:':i' O 0¢€3& ' 4
H&;,o an ﬂ4
?(MG . 5-1@;.
07,67

Tﬁbpé analyass reprosent u'raok with the soda=lime
foldspars almest wanting, an $n typleal rhyolites and
truchytos; and wﬁh the allball foldspar pmdomnmti&
potugsice~i,e., 6rﬁho¢l&wa.l The silica purcantage 1s oomoe
what high in proportion to the alkalies, and is about be tween

he rhyolites and the trachytes, suggesting that the rock ie |
a rhyolitewirachyta, Since, however, privoary fruee quartsz is

practicully never delected, either In the hand specimen or

under the microscope, in this rock, &nd as even the least

wltored specimens show under the microscops a little

‘#silicification, (the result of the minerulizing watexs), 1t

Y probabla that the excess silica in the analyces is mainly

- due to this pecondaxry uctiaﬁ; ond that the rock was prohadbly

erigliomlly a typloul arthaoluaa rock=~trachyte; and with
this conoluaion thé appesrance snd composition of the rock
aceord. | |

Further alteration of the rock Lo attended by

incroase ¢f silicva and by & elight incxeuse in potagh, 80
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that the reek assuuse the ohemicnl compesition of rhyolite
worving much in ellics sontont; but thepo pore piliceoun
pooks shuw boih under the microacope and to tho naked eye
the proof of their silicificution.

The "Farlier andnmitﬁ" having, thon, twon pube
divided into an mndonitic and trmchytio roclk, the original

term may be dropped, and the principal oraubaarinp fornation

ypforrud to as e wird gneh trechyie®, mip leuves the "Later®

ande site the egols vaaaining truly andesitic fornation; 80
3D i ‘ ‘ .
that this tern ney alro be dropped, end the rock may bo

convenientiy called the "ildway andsnite®,

fienificnnge ef nEw clu sitication

“he fact of the acmroity nf truo trachytes,ospecially
on this continent, wmakes the above ﬂ&tarmin&tion of the
original nature of ths “Lode poxphyry"® af unusual 1ntar¢qt*
eopucially in connection with the ralu&iom of ore depoesiis
to ivolatod volcanie outhursts of alkaline maguas in different
points in Colorade, at Crippla Creck, Silver 01iLf and Rosita,
and ot Idaho ﬁyrinpu' where there is no connwotion with
rwgianal linos of woukness, end whera the veing are ofton

11m;tma in &intributiun,ama.cluntur sround volcanic centers,

flowe of the anulxﬁam of rockn rmprunenting phases 9 this

Colorado alkaline m&gma, indeed, bear pome rogomblince 0

the composition of the Hizpah trachyte. +

* T ﬁ. Qyurr ”raf. ?&xur »a. Gh, Pe 2D, 182, 132,
+ . " I’y 134
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| The relution of ove~daposition te the silicoouss
alkaline {(alaskitic) extreme phasesal wapgma dlfturantiation
ﬁms boen repealodly peintud out by the writur.i,ﬂy separation
6f the quartz (excess sillea) from an algmkitia mugma,
trachyts would result, The erupllon of thin large potoghe

falesparerock flow, followod clesoly by the advent of laxpe

yolumes of attenuated amd aguaous nagua=residue high in

sillca and potazh® (from which the proclougemsial depouits
ware precinitsted) say welliindicaﬁe pomo deapegenied {inal
act of &iffar&ntiaﬁimh srevious Lo the trachyte eruption, by
which act éﬁa‘mm%m1~bﬁ&ring residues were finally magmatically

sonatntraiad.

Hinerad Corposition

The Hizseh Urachyie ahawm'freqmmnt flow-giructure,
enpsoially teward the base, whels it hae 8 oonepieuoun snd
craractorictic grayivhegreon glansy gfounﬁ*maﬁm in which are
contuined the not very sbundant feldspar phenocrynts and
the relatively wparse phenooryats of ths tarrémdgn&mi&n
winerale, Flserhere 1t ofton develops & betier crymtallimtion
with &nc:aama in the proportion of the phenceryotis and doe
aeresse of the proundsmaos, ﬁiotita frmqnwhtly boeomes more

conspicuous in puch ceses, and the appearance of the rock

* 3, E. Spurr, Prof. Puper Yo, 42, p. 229, This wag also ti®
coneluslon arrived ot concerning the composition of the metale
besring wolutlons Trom which tho goldecrzes of Idoho Bprings
ware depozited; snd the solubions whiolh doponitad the Cripple
Cregk oreg probably had & similer composition (mee Prof.Paper
n@t ﬁ:’, U.ﬁ.ﬁ'.ﬁ. P 114’?. lbﬁ:") 7 ' i




2 e gy

SPURR & COX (INC.)

beoonos quite difrorent from that of the gemieglonny phascs
just doseridbed, and becoron aifcicultl o ddetinruish from
the Yidway sndesite, In cortain leocalities, as in the Red
Pluma proporty of thoe Tonopah Mining Company, flgﬁ-bruccia
ponds of thic andeslts occur in the nomal solld rocks
whether this indicatcs that the Viuﬁ&h trachyto conaiata of

a number of successive flown is unc&rtain, thore- 1s at leant
na definlte evidanca to prove this, and to disprove the

poamibility that the broccias may not be flow=brecois layexs

in a pingle: very thick flow. X% is this wiow that the writer

inclines to,'in gefault of definite evidence to the conirary,
and after an unsuccesnful effort to separale tne Mizpah
trachyte inte distinct menbers.

Mteration

The Mizpah Tyachyte is the enclosing rock of tim

principal productive veins, and is usually much alteced.

 The mont connpiauuum rosults of this altorution are quarta,

and aeriaite, with frequont adularias, with in come places

- pyrite and slderite. The @ teration to spundant chloxite

and calcita doaw not seem L0 b@ an important one, &3 it wan

-supposcd to ba at the time of th0~publiamticn of the original
‘report, for the lower sheet of andesito originally supposed

to belong to the earlier andesite (the "calcitic andesita®)
18 now shown to belong to the later mndewiﬁa. Yhatswor

sporadic alteration of the "illzpah Trachyie™ to chlorite

| nnd‘talcita exists, soems to be without gignificance as

17




.....

ot Rt e e g e -y —

R A I S P SO e a7

18
SPURR & COX (INC.) |
roguxds the oroedeponicion, vIt la usuully notod where the
ok haga boon erushed by movonenta pubsoguant it ’v‘mw valn
fomation, which moverenis have opened the roek tg:s probvubly
the sams propyliitlsing solutions ta thoso vhich have o
pmi‘oun&ly altered to chlorite ond caloddte thae later andesite

(Midway angeuitn) of the vieinity of the proeductive district,

Thioknans
RTINSt et Wb MR AN T

‘{. . . -,
“The Mispel CSrechyis rag o nozinum thloknoss of about

700 feot on Hiapsh hill, whera it outcrops; it doos not atilain
this thickness in any of the developed yamimm of the dline
trict whore it i coverad hy “aap-:rwlﬁ"“, a8 the wvarious lntor
rocke ui'e called. The oripinal thickneesn must have bLwon
considerably graater; ﬁnd the upper part has boen stripped

off by eroslion.
Aga

Tha mwm Trachyte poasses by wmmﬁion into the
“lewwl trachyta® below, showing that the glassy trachyte
wag & lower or possidly eéven bascal phane oi‘ this groat raan,
which 45 thun shown to have the charccter of a gurfane flow,
Thess $wo rbc‘kn. 'émmidemdjommm rugregont the oldest
known famawm of the CHmpP o V:Ariwa gatliofectiory and cone
vincing 1:1%3&:1% contacts of the Wegt ﬁnd Bhyolite into
the Winpah trochyis were found, w;:awim.l:f on the 5th level
Yontana and the 800, 900 wund 1000 lewlas of the Belnont,
Strimngk mtmaiw vontacta of the umﬁny&ua shoat of‘iawr
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L or Midway arxdauito ("calcitic unﬂumxw") into the “plassy

' 4rachyte" are found in the ¥idway mine, and the muin macs of

” 1ater (Midway) andesits moranlly overlienm the "Jizpoh'
trmhytq' and 1ts yoldns as & barren cap-reck. The Tonopah

rhyclite foras & consplouous dike in the Xizpah trachyte on

trachyte® 4n the Midwuy, snd ia also intrusive ;\nto tho
*plagsy trachyte® in the Belmont) and is in a number of
Jplucaa found to be intrusive into the Miﬁwy’ (*Latax®) |
andegite, &

TE GLASSY TRACHYTE

Dafinition

This romﬁon vas very yittle daveloped ut the time
of the original invostigotion, Underxlying the normal
*oarliex and«qait&" as it doom, i% doos not ocutorop, What
fow pa@chw wore origiﬁuuy noted wore rogarded as phagoesn
of the rhyolitic intrusives., Tm} present inventigation haa
shown withou%?goum that the rock pesses upward by a
‘gradusl transition into the iypleal "iiapah Trachyte®, by a
gradual development oi’ tha crysiullization, This 4s Dost
observed on wvox’al levels of ihe Belmont nine, particulurlj
the &00, 900, and 1000=Lo0t lawlw. but 16 also obwrwm«
in and neaxr the Rsd- mum proxwx*w M’ t.}m Tonopah Mining
Com,puny, particularly near the shaft cm the 700«foot lovel;

trachyte" is suparated from ‘tha “Mizmm truchyto® proper by

9

the 900 foeotelevel of tho Belmont, forme dives in the “glansy

3 and alco 4n the Montana. In most places, however the “glassy
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the inirusive Wost Ina rhyolite shoet, which has bown innortoed

prineipally along the zone of tranpition bhetwsen the two rockd,.

Aro and Physical Peculiarition

The “glassy trachyia” wag from the haginﬁing ¢vidently
& very brittle roc, which behaved under the enormous snd
ropeated strains which dnveloped in the rocks oniucoount of
the complex hiptory of intrusion, almont oxectly like a dlock
of ordinary glasd, Wenco, doubilaass, ithe broaking awsy oF
he toumhar miizpah trachyto® above from its glassy bung,
along o flmt feultuman@ which was followed by the West ¥nd
rhyolite intruaive phest, On this sccount also, the "glassy
trachyte® hns boen doemolished by 1ster intrusions. Yo rock
ghows such complex intrusive contuotw G anéa the "glusey

trachyte® whore in mant&ct with youngu s intrusives, In the

'midway are found & number of intrusive contacts of the Lower

nirid way wndonite® ﬁhaﬁﬁ (ealeltic nﬁdwmitw") into the gluasy
trachyte. In the mamm.mina the Tanapnh‘rhfvliﬁa (*Lover
rhyolite™) has sent & anall remula# verticel dike and & numbor
of analler dikelets, up inte the overlying "glunuy trachyteY, |
Tha internal ﬁtructuru of the "gluma& trachyte" shows that 4%
has besn thﬂrouphly ﬂ&awahm“ by silicifying waters, It is in-
tricately traveroed by veinle ts of chert and quartis prabably

belonging te &ll the stages of vain‘xomnation,_mo that its

ebscured.
On account, agein, of the hnrﬁnams and brittlen&as
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of the 'giausy trachyto® it forms numerous ansular and
ohar&cigriatio Inclusions in the younger intrusives, no thet
its ralativ& age Is opan Lo no quostion of doubt,, The ®lonw
tann Ereccia® is an intrusive glanssy rock, which will
prenuntlyAbu deogeribed as having dmmediantely preceded the
Wost Fnad rhydlita intrusion, and indeed representing the
initial paroxysn of intrunion of the game or & similar magna.
This Montana breccia intrupion, whiﬁh‘had to "break the traile
for the auceaading intrusions, is full of angular inclus fons
of the rocksswhich 1% me4 and demoliohed 4n its path; snd
moat @bundant'uman@'ﬁhmga inclusiona aré thoso of the "glasay
trachyte®, vurylng in sire from fine gtﬁina t0 blocks several
feet in diametor. This may be observed in many pluces, but
to the best advantaga; poexhupg, on thu'VGﬁ—font level of the
Montana., -Angular incluslons of the Yglasgy trachyte® in the
Yest Pnd rhyolits, elthough by no means &bumaant. qia Walle
known, and dofinitely establish the rolative age of thamé
iwo‘rock»."Aﬁ alroady ciated, thoe lower "Hidway andoaite®
(*calcitic &nd&sit@")'ahe@t L8] intxioately intrugive into

the "glanpy tr&ohyie“:in‘thu m1dway.'ﬁnd the some Kidway
andesite sheot, at the Montana shaft 6n ﬁha 760«foot level,
contains large included blocks of the "glussy trachyte®,

The phenomena of intrusion of the "Tohépmh rhyolite® into

the *glasey trachyte® in the Midway and in the Beluent have
slroady been noted. It is thus demonsiruted entirely from
comparative intrusive rolations that the "glassy trachyte®

i% older than any of the other recognized rocks pave the
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miizpah’ traohyte® bonsath which 1t liog) ang thisevidencse
harmoniaes with thse obhoorvaed transition botwaen the two

rocks., ¥

nmilietfication mwid Narrennesa of Foprmatlen

It i o matteyr of oboarviation, based uﬁan¥conmiaarabla
developmont work undevgeound, that the "placsy trachyte® ia
agt an oro=bewring Tomsablione-not evon to the extant that
the owrtainly later West ¥nd zhyolite i1s, This is o

1raumﬁtancm that could herdly have boon Logleslly reasont d
out, and must have. rosulicd from the physical nature of the
rocks. In npita of iis intense ghatiering end tharoush
niliairic&tiam, unequalled by any of the othor ranuationu,
definlie, wa11~baundad veins are characterintically Lacking,
and no pay=ore has been found. to the voiter's knowledgd.

On reflectiop,iﬁha resson foxr this cirveowaslanes
BGEmN appnxant.f_ﬁll the phrencwsna of the ptudy of mineral
vainm;‘of the uhallow?ae&mma Tertiary class which we axe
&1mcuasxng.tc6mbina mo.indicata that they waré fomed from
golutions carrying rmlativaly'wnali »rapﬁrtionu of the
motals. Where the chaﬁnmls along whidh these solutions
eirculated through the rigild rooks created physlenld cone
aitions which favered br@ciyitutian of nmetals, there an Oroe-
body was Fformod, ounch pasaing g@lian‘@f polution contributing
41ts mite t41ll the not result resched measurable: ﬁroportiona.
The earthy materials with which the solutions vere charged

wery corried onward past the locus of motaledepesition, to
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b4 deponfted as barrcen velps, or as replacerents (chiefly
eitiniTioatdon) of 4ve wallerack, In the eciplinal Qloe
cunadon by tho writer of the origin of ihe vaing i the
Hizpoh trachyte at Tonopah, it waz pointed oul thal the metals
ware all precipituted from the golutlons in the circulatlon
ochannels offerad by definite fractumesndefiopurs gbnaa;

that the wallsxocks of theso monsg by thedr weaciionn with

tho winsralisine polutinen celad «8 & Boroen, through which
Lho wetals could nut poss, but throwrh which tho ﬁurthy
matarials‘in é&luﬁiﬁn, sgpecially oilics and to a less extens
potash, passed in shundsnce, producing an Lomenns anount of
barren hishly silicifiad &naamito.‘ The physlcal combination
of trhe definite weinechannul (frmetu?a oy fispurgesone) angd
e porous butl 1ittleeripsured wallerook therofore bLroushl
about in the fonm@rva;prcﬁrmamivﬂ accunulation of the soanty
motals 4n the solution, 111 a rich ore-body wus formed, |
while the residual nilic&vpenutr&tad ond slliciflied the
gurrounding rook. . o /

In the cane of & Toek thoroumhly ahmttmréd‘ana |
rispured, and 0£fur;ng an imaenee anount of openingmn te the
same solutlions, unlmuah forcible physicow=chemical soparation
of the discolved constituanta'wouiﬁ b brnught about; and tra
tendoncy would be for the scanty meials and the rroatly excess
silica to remain togather up te the point of precipltation,
with the result that the precipitated quaris containg go

1ittle metals that 1t canrot bo olasesd &8 &n oxu, empecially

* Prof. Paper Mo. 43, pp. 246, 234, 237,

o YR
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17 with 4¢ 4a included & groat quantity of shattared rock.
This wap apparently the casse with the "glapry trunhyte®.

This conﬁi&craeibn is also provubly at the root of¥the
oxplanation why ws & brosd and general rule, o r ishoe oo

of the ore in eny district 1o apt to very invernoly as the
width of the vein, It may also oxplain why in'mun& prall
figsure vains thers is often a Layer of neorly sollid sulfides
or aven of metal (in the cese of £o1ld) along the walls, while
tho centre is occuniad by the usual rw mllifwrauﬁ Quarts.

In tﬁ%mc&na of the glassy itrachyte, not only dig its
glass=like hritilenovrs provent the fnrmaﬁion of dufinite,
restiricted vein channels and being mhaut & conplete
phattering of the roek buefore ithe advmnt nr the solutions

which formod mhn rich veins of the f&rwt periocd, but the
nhattwrinr wis repested hy vach of the nunarous successive
strasascs, and the rock presented fh@ saan condlitions as at
£irat to the pooror oirculating golutions of the snecond
pariod, and to the practiva&ly barren zolutions of the third
period of voineformation., The result is o rock to which

an enormous quoantity of piliocn has Deun added, and &oubtlaaa
{n the aggregate 4 gront deal of the procious retals, yot
nowkere do the lutior appear to have bheon concentrated

uﬁtficiently"tc form ore~deponiis,
Thickne an

Very 1ittle xcoopniszuble of the glassy {trachyte is

Loft in the Mizpah sad the Montana mines, save in small blocks.
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In tre Devert Quoen shaft of the Telmont mine, howover, it
pas & thioknsgm of about thive hundred feot, and in the

gidvay at lonat 200 feot is indlcated,.

¥

. HOMTANA BRECCIA
m:mnviwtian S :

A brecois whops exsct nature and relatlons werd
fof & long time puzsiing has a wigoeaprend diﬁtr;bution in
the undergraund workings, having beén ptudded by the wiiier

in the Mbntmnu, Belmont, Mispah (Tonepah ¥ining Company),

jiawey, and Mac¥ansrs minds. It in closely assoclated with

the ¥osd End rhyolite, and frogusntily ocoura as b oLone of
varioble thickneou along the uppedr or th& Lower contact, oOr
proth coniacts, of thlia rock, Xt alsd cceurs a&paei&ll& in
the ! cntana and the Lulmwnt, an 1namyandantmasses of conm
sidsrable eize, though a;ways clome to the West Bnd rhyolite.
The 766~f¢ut levol of thﬂ‘MOn%&n&'hﬂﬁ developed & largt muse
of thim breceim. ,

This xock in full of forelsn mngulmr 1nblum10nw,

which are fraqmnt@@ so sbundent as to chpouras the prounds

‘manm. Iﬂ;nany atk@b‘pluoaa the ground-miag can bhe seen to

be a groonich gl&ﬁ%, Qvl&mntly rhyalxtia or trachytloc.

The mont abundunt zncxudad rock is ﬁ%@ *plapey trachyte",
which of ten rarmm g0 large o parn of h@»mﬁaﬂAthaﬁvzt iu
doubtful whether the result should ba’eimmmifiad as plasny

b

%rachyta with intonno intrusion of bruaoiu or Drocoia with an

inardinntu amount of trachyie zncluniana‘ Wh@rc in contach
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with the typleal Hizpoh trachyte, edbundent inclusions of

this rock are alse frequonily obsorved, so that in soms

sagus the transition betwoun breccls and tfmohyta*appaura &
gradual one. There are mluo incluaions of a large varlety

of rhyolitic and andesltic rockae strangs to ithe locallity,

and apparently dorived L{rom the depihs, ang even occanionally
of shale (MentanasTonopsh mine), derdved probably from

deopeseated Paleosole rocks holow,

Roeleotive Aro

Yn tle Bolmont mine (1000-foot level) this roek
ghows in peversl plnces clesn-cut sad decisive intruslve
contacts inte the Mizpeh trachyte. In a numbsr ¢f places,

as on the 500~foot level Uizpah, the DLG wnd Véb-fwot levels’

‘of the Montana, and the 00-foot lavel Felmont, cleanecut.

intrusive contacts of the Yot End rhyolite into the Yontana
broccis are Yound; in the aﬁma of the Montuna 76U-fo0t 1&?&1
the former sends out aikaw into the lattsr. Thia'mhwr» ,
contact o tween the twe rocke is often found aven whore the
Yontana breccin ocours &p & ﬁarrow baund lying be tween the

West Bnd Rhyolite and the Mispah truchyts, as for uxaample

on. tho H1hefoot lovel Vontanu.

The result of mmyping end sectioning show that while
tha montana broocia Ifrequently ccoura on ond OF both bvorders
of the Weot Znd rhyolite, yot 4% nay b entirely waniing on
either, and inrge puaspen of either rook may ﬁa found wiihout
the other bveing adjucent, Thia. toge ther with“tha mentioned

intrugive phenonsns, indicate that the Hontuna breccis wan
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ghe £1xat of tho intrusiven which followsd the extrunien of
the Mispah traghyte; that 44 thrust itssls horlzontnlly as

Ca #2411 along the shosted zons botwaen the M’Mpab ;tmohyw

and tha glansy trachyie; that later a resusption of thu old
stress split the Menlans hwreccla oheet puarallel to Lo
intrasion, but Lrrosularly; sd that wlonp this openidng the

more shundant West knd zhyelite was Intrudaed.

Falution to Vest Fad Rhyolite

b2

Theyg are however, moma xaw»aumea. {as in the ¥idway
435 ﬁnd'ﬁﬁo»fbaﬁ levols) whexe there hop forued on the margin
of the Vast End rhyolite itself & breccla pinilur to that
describud, und into this the Woust End rhyollie scems
transitional, making it o contacet phenomenon. Theuph this
varicty of brecoia is believed to be excepilional, it 1adlicates
the clowe rasemblance and similarity of coupesition of the
natrix of the Xontans breccis to the West Fad rhyelits,
which is also practically a glassy rock; oand in view of the
closely succeeding psriods of intruslon of ihe twu rocika,

it is rogardsd as probable that both are representatives of

the sams magma remerveir, The firet intrusion, telng obligod,

ar already otated, to¥olecr the tr&il“,k&rrivud packsd

ﬁiﬂh inclusions, and =0 forms & charaoctericiie igneous
breccin (Montana precclal; the later amterisd expelled from
the same wource, however, arrived with compavatively rew

inclunions (Woad Ind rhyolite).
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: THE VESP RUD RIVOLITE

Taporintion

¥

The Went End rhyolite Aa an unucually uniforn and
eharacteristic rock, of & peoulinr groon color, and cone
talning inolusions of nene rook now wltered to é wltdile
powdory state, It Io massive, with Inconspicuoun flow=
baniing, and 1o highly altsred. The xock 1m mcwaﬁtially
a dovitrificd glaos. Pheancerysts are rare snd small, and

include faihppmr and blotite, dboth hichly altered, wnd quarts,

| ihe alteration has produced abundant quarts, soricite and

kaolin, feputher with adularie and pyrite. The whito ine
clusions have boen kaolindzed till they have no originul

charnaterinticna,

nlotlve Ape

The age of this roek is conclusively shown by its

~oontact phenomena, vwhich demonstrate . that the rock is

intrus.tw into the glusoy trachyte cnd the Hlzpah trachyte.

n the 765«Lout lovel Monitana o pmout orthodox &ntruaiva aon~

_waot of Wost ¥nd rhyolite into Mimpah trachyle was traced for
fovar 200 feet, The rhyolite becomes intencely Clow-banded

for from 6 inches W & foot at the contact, and containn
snall angular inclusions of the {rachyte. This samp ine
trunive rhyolite contact also cronseés o wein (balanminglto
the firet peried) in the trachyte, und cuts it off clewnly.,
In the Belmont mins on the 000 and 1000~f60t levels, the samg
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doefinite intruplve plonoana of the Yest Tnd rhyolite into
the Miazpuh trach&ta yars noted.  The intrunion of the Wagt
End rhyolite inte ﬁhw sClancy trachyie”™ is, wn alhove noted,
woll chown on the Belmont S00-fhot level, und also frequently
elsowhsxe, Thoe intrusive phmna@enm of the Yaust Ind rhyolite
into the Montana broccia ware reviewsd in discunsing this

later roci.

A

Securrannd

Thw”ﬁant End rhyolite occurs principally as & zingle
grsct 6f extremaly variahls thicknesa, which has follewed
the path of the Nontens breceis, and aécupiea approxlszateoly
the zone batwban thu Minpeh irmohytu and the pglusny trachyte,
Trequently, as in much of the Mizpoh mine, this lastenamed
formation M&m.ﬁaun ﬁﬁhmmxgad by tha Eiaway aud@nité (*"caloitic
andeoite") intrusion, so thutthis andesite has come into
ditect contact with tho Vest End rhyolite, In the Belmont
mine, the main-rhyclite ﬁhaét.risem; toward the east,
gradually up into the Mizpah trachyie, leaving the tranaition
betwaan_tha'M1z9nh trmﬁhyta_wnd the plaspy traohyte. direoily
obssrvable; an@.in the santern pard of the mine ihu rhyolite
pppears 0 mylit 1ntb poveral sheets, intrusive into the
finpah trachyto, This change of position is wloo visible
in sore points at the mémt ﬂxtrwmity of the Yinpah workings,
adjocont to tﬁa Butlront mine, as at the eust end of tw
§00=7oot loved, where Hizpah traohyie was noted beneath the

Vost End vhyolite shevt (feciion EeeD).
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Thicknang
Whdapporm -

oo

The greatest thickness of West Ind shyolite is
ghovm in the VaclWanara ghaft, whore it is upwardm*of 460
feat thick. To tho east ihis choet thins rapidly 411 1t
becormes vory thin or parhaps pinches out Locally entirelys
but it im found ecunin fwihsr to the oast at about the suwne
horizon, with an extremely veriable thickness, It 4is
propvable that In generzl the thicknesa tends to diminish
toward the aqaﬁ, thowh locmlly,‘am in one paint in tha
fontana, Whm;a an Antrusive deme or nascent pipe has ocaten
its way far up inte the Uizpah trachyte, the thickness of
rhyolite ancuntis 10 350 foet, In tho Belmont, however,
60 to 100 feet appears to be the wverage thicknoass, %he
indlcationd ure thwrwfdr@vxhwﬁ‘thw intrusion cane from tho

northwest,

Pelaticon o Velns

Yhe VWest End rhyolite cuts off the important veins
of the Pirst psriod, of which the Miszpah voin is the chief
rnpraaentative. it 1m'hamwvar'01d&r'thmnftha vains of the

gocond period, which consist of abundant but ususlly lows

- grade or barren quartz. Locally considerable ore hus bren

oxtracted from these later veins; but on the whole the
formation 18 & distinetly discouranping one for mining

operations, and is o considercd in the district,

S0,
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Cromioal Componition and Slansifiention

The West Pnd shyelite hap hoen  Intensely  altsred
by solutionn Jdph 4n ailica and potash, sa in thd case of
the Fizpeh trachyte. The fow analysos given in L0
accompanying tahlo, theve fore, show A consliderable rangs of
silica contont, ﬁhm'memt‘mixicaoum ones are entgrely sinilar
in chembcal compasition with the moast highly altered Mizpah
grochyte,, and corrcapond 40 an aluskitic magma. These s&no
alaskitic c@aractarintiuw nark alno the analyses of the Voot
Bnd rhyolit;~aamp1@s furtkost down in the wmoale of milicaogu
gonient, the lowest (Wos, 20 and 32 in the accunpunying tablo
(p 11)), being marked by high silica (7% = 735) and potash
(4,3 = 4.95) dow iron &and magnesia, snd very low lime and
goda. On acocunt of the high alteration, of even the least
altered of thess glugsy rocks, and the siailarity of

componition and nature of alterwtion to altored forms of the

Mizpah tyachyte, thore i a possibility that the West End

formation was alag originally & trachytiomagua. Intesrmal

,aviéanca {m extromely scenty, as phencorysins ara tiny and

rare, They conniét, vhers fauhﬁ'af felanpar (prodbably
orthoclass almost exelusively) biotite, and occanional gquarta,
The presence of this cccasional quartsz alono provents the
assumption that this rock wagz originally practically identical
with the Mizpsh trachyise in compositiony and leads to the
finsl auﬁuﬁptxon that thd magna hdﬁ o composition intermediate
Yo tucen trachyte and alaskite; and B8O WAs VoY 6loaaly rolated

to the lispah trachyte magrs, but waa more pillceous.
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; The a:rpulﬁ&mx from tho desperr roeglons of this
trachyie-alasiite mopma, 2% will te obzerved, was orialn
followaed by the eaxpulslen of larpge wvolumee of solptions high
in nilicaland potonh, and indoed altoeether similar ¢o thﬁ
nolutions which followed the ¢xpulsion of the Uizpah trachyte;
and from theoo moluu.mm the velinn and ores of the Bacond

Poriod wera formed.

’ o THE MIDWAY ANDESIIE

$ "Later Andanite®

A J.érg;& purfece »roa ia covered with w andenite
whic'h is barrzan of profituble veino, &nd which 'owriiem “wn
o later "cap-roizk" the Wrw;né.h tmehyw, the h‘iontcms breccin,
‘tlw %at End rhyolite, and the 'm:lm of hoth t}w firatl anad
meond paxiwa. The gmumr part of th«iw mew andeaslte is

evidently & xlw, vhich weg poured over a va unseven surfoce

of srosion of tiw oidw rocks, The interval Yo twoen the ine

trusion of the Weast Fnd mhjalité'ana the Mzaway'andémxﬁa
erupt.ion was Oaﬂmid&ra’blﬁn»mou{”h, xyrobmbly, to allow the
vefma or both tm rirzzt and second pwiads to W laid 'bm‘a

ta the aurfacm

CAlteration

The Hidway &mdamm' is mmnmaw slterad in the

vicinity of the chief ora-producing area (especially in the

vicinity of the Montema~Tonopah mine), although 4in aroas

more remott A% 43 cuite fresh, Its mannex of alteration is,
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nowover, guite sharply contrasted with that of the ¥izpah
trachyte which it oysrlien, & Tact thatl won fully dincusrad
in ths oripsinal rﬂpmr%. ?ha‘ultmraticn of the Midway
andsoite has boen c¢hicfly io calcits, chlorite, norﬁantina,
quarts, siderite, »yrite, and othex mecondwy minaxrals, with
typheally Littla or no nilicificatienj honco tha rock Yus
aogurnd {whes unaxi&mmad) & ahmrmuteriﬁtic4durk,'gr¢mn1mh
eolor, and & rolatively sofd conmiatwwaf. The slteration

of tho ¥izpah ﬁraahgma on ine other hand, has, os stated,
teen chiarlyity quarts and sericite, with adularie and ether
aacandmﬁy minoraluy and the aliered rock is ;ypically hard,

Lightecolored, and siliceoun. A8 stated in the original

report, the altersiion of the Midway andestic is evidontly

the work of hot aseending waters, snd the alteration 1s

indaed the tzvmcal "@xagjlitav“ altorntion no ofien
sharactoxristie of t%w andexmt&c wmlluromkn of Tertiurv |
bopanss volne like the v»inm of Tonopah; but at Tananuh this
marked propylitlc eltoration took plaaa long after the formation
of vhm’prinntpml vains, tnd wie unamcomy&ni&d by any Ve
soattered, and praciioally bderrsn veins (Velna of the Third

poriod==to be deporiied latex),

mreteitic Andenite® Ohaat

The intrusive sheet of "caleitic ande nita® which is
found in dopth Zn some of the principal minug is alwiys
highly adltered., The prineipel secondary products are caleite

and chlorita, ths former preduced chiefly at the exponng of ﬁ
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tre foldspars, the lattes froem the ferromhgnenlan minerals.
Pyrite and widerito are cemnon, This rock doon not usually
ghow any trace of the intonse miliciflication whioh har
affovtad thre adjacont Nilspoh t.rwhy’é&, glusny truchyve, and
Yoot End rhyolite, sven when 4t comea dnto contact with ‘
those rock s nor 4o the viine of tlesu fermations, {belonging
to the first and socend perivds a.f win-‘furm&tlan} pas into
the rculcitic andevito®, Yvidoatly, therefore, thic &ndenite
i8 younger not unl:{r thun tre abovewpenilonsd mbm hut than
he zxilwiffqution wialoh zxuccwds& thodr advant; and oldor
than the propylitic alterstion which has sffeviod the overe
lying main mass of Midway {*iater") wndasite. It 1la therxefore,
of spproximatoly the swn@ ago as thlae main body of "later
andesite®, ‘ | |
Contaont pm'z‘mmanu gupport thia ua'nelumim‘x. Tha
fesloitdc andeaits® is invvricately lutiusive into the "planssy
trachyie® on sevaral loevelu of the Midway nmine and 1t aluo
in ono place includes a lerge block of the ¥ispah trachyte,
On the 765-fv0t lewvel of the'xﬁoﬁwm, nesr e shaft, this
gazi undesits sheet waolosus lerpe bhlocks net only of the
ghnagy brachyia, ‘mt of the dentana brooeis., The Tonopsh
rhyelite intrudes the typlea) "later sndeslte® nosr the end
of the 'lon};'nc;m‘m crosp~cut of .t’.hé Hontano 705-feot level,
and at many y:mms' on the purface § 4he Yemlcitlc wnacuite®
i3 slzo Intruded by éi}wlexm of me;;ua&x shyolite {(Mlowayr
rhrolite®) on the 700=fuoli lovel of the Red Plume, |

The uoual taxiurs of the "oaleitic dndeelis® ghoet

is finer tan that of the typleal laterr andesite, and 1t
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often has & Taint brecointad miructuro, provably dus to
autobrecclation during flowiga, & & phenominon whiah:in Bl oo
grequontly observed in ihe main maps of “L&x@r andmmitw”

Tha tmxture of both bodies 4w %nvevnr, wuxamhlu, vmrytng

from very donas to fuirzj CoREne; eand &t the oraft on the
nggefoot level Wontans, the toxturs of the "enleitic andenite®
pheet LOCOIE D COARXOeX, 14ko that of the typlesl "later

andenita®, Convorsely, tho »ock &b the end of Lhm long north

4
orons=cut of the $H0=Toot treval Midway is physicolly o

typlcal “ealpitic andenito” though o pard of the nmain moes
of "later andenite”, Tinally, analysig shows that chenicslly
the Mezlcitic andesiie® ond the typlcal “later gndealite® are
indistinguishablo. On the 7ol-Toot level (weut) of the
Yontana the WO ﬁadi@a have Leon dovelopud 8o that they
approach ons another within a fow hundred feet, with trends
as if trey actually would be found i units,

The thicknsus of the “oalcitic andesite™ dntrusion
ig ovidonily gwmaﬁamﬁ»ia the nam%hwam&mrm part of the pro=
ducing Bret, an indtonied by the daw@laymﬁntn in the Hacllanwds
and Sonopeh Extension minds, Itn lawér 1.4imit han nob hean
determintd in this raglon, wut the total thicknops wmy well
be BOO feet or moxa., To the gouthsast the intrupion riges
with & ragred sontact arainst the ®glany troohyte¥, und
thing rapidly, digappesring belore roeuching tha Belront ning,
At tho ﬁﬂﬂtﬂﬂu nhast the thickness im orly whout 40 foet, wand
it in probedbly Just eupt o thiv Line that the shuet
terninatos) Pput the whisine s 1uarmn&@wlr&pialy to the

wont,
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ﬁﬂﬁtﬁi&t*wn wf ".w%fr drcnetta?® and "CUalocitic Andonlito®

The fiﬁuL cwneluai@n reached, thexofore, is that the
roaleitic andoniie® Us un'intrum&vm pheal uimil&r in age and
componition to ths "later andesite®, and ia probably identicel
with‘ituw.uﬁ windn mase beins o surface flew, and thin an dne
sprugive sheet., The Loous of inddusion of thio shoeet zauns
{0 have been determined hy the sene Taetor as influunced
“the intrusion of ithe Ventana Irecoia and the Weatl Znd
Phyclitw~~t%u brittloness of the ¥*plassy trachyie®, whic%
repdered 1t en especlally casy sene of intrusion, &s vha

datailed mtu&y-a? tne oonteets in the Midgway ming testifies,
UBTHOD O Dzﬁwxxruz TG ANDESITE AND THACHYYE CHERICALLY

| ny ve forcving to the preceding tabla of aunalyees, it
will e acen that a earerul chemloal analynis will uﬁually
aurvn to diatinguiwh the Hidway wndaaiee from the izpah

trmchyto or %lode porphyry¥.

The taactha umeurm invurimhly moe willcoous ' an
the Midway andanitv; t%a formar raving o range, in the ahove
11st (including bath ra&uﬁivvly frosh and alteivd semples)
of from 64,508 to 73,00/, snd the latier (ineluding both
froth and alterod nampl@a) fron 4$”& Lo 81.67. The tendoency
of alteration of the trachyts is o 1nnraame the nilica; that
of the anduwité'appamrm té e to duercase it

T™he tondency of tle caahinod farroun and forrie
oxide in the andanite is to constituie 6% or over; in the
tr&éhytu thuaa'monztituanam are usually around # or 3 pure

cont, ) p
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"I)—a combined 1imo and nagnesla warien above Ixon
11,805 to %,05 for the undesite, and from 1.955 to 0,330
for tha trachyte. '

mhe conbined lime, rarnesls, fersera ang fd.rr‘w
oxlden variss froa 21,17 to 10 L0070, Por the ende v 1%, and
from 7.86 to 1664 for the trachyl. I combined li*t:,
pegnesie, iron oxlde, mid oods, winus tho agount of potash
for ench suuople, glve an eX0BoD pf 1ing, rapnooia, iren Gnd
pods, for thaj\anﬁmsitam of 20,35 to 7.385 and of «:»,j.;s.cww
né.:w;%i foyr 'th@' trachy e or “Lode porphyry®. Lhe grtrens hicgh
excens figum gﬁ.wn nhave for ihe andasite s for an exe
promely allored suwuple.

Ouitiing this extrome mmpm, 4% muy be siated in
general termp that the endenito ghows & mnim runpe of
81,65 to DL.64 or loma; and tho trachyte ("Lode porphyry")
from 66,15 %o 73,507 o moze; that the excoss of limd,
magnosis, iron (oxide) famz Bodi ava:r potash varics from
+7.35 to 4’14«3@/@ ar mors for the andssite] mnd from +é.64 L0
-4,37% or less for the trachyio, A corplete and careful
snalysis therefore should Mu.mﬁ the amm t.iam of the two
cocks in nearly all caunas, 'bnla 8o m tmml.wsm in sccurate,
the rosultls are of course wmt}xlesm The mmpl&a takxen by
the writer dux'ing the present gaanination wm taken in the
o menned L zam ore sawples, ‘mfwv-zmuna pample s waze
wproxen down in the mine, omall ve ine &m& pther wnususl

patlar sortad out, and tha pample brokea down and succe ssively

quartered. The rm»n. preaking was in o omn&«cr with juwe
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pat o aﬁout 1/4 &néh, Bifter which the final ssmplo was
quartersd gut, the fines bolng sifted out and rejected from
whe u&mpln~al It was found that prinding 10 pulp with nteel
inplenents introduced & pood donl of motullic lron into the
pulp, an aneunt ghown by coemparative analyses to edultorate
the rock to an dmportant depgros; dut the above methbd
obviated thia diftiaulty; the micel fliakes velng péActically

entirely in the »ejueciad flass

"

Thin pothod of suwpling for rock analysis in bolieved
to ke szuporior:in praciical accuracy to the usun) method of

amalyaing’hmnd é&mwleaa

VB TONOPAY FHYOLILH

Do tribution angd Ara

The dntrusive Tongpah rhyaxiﬁm~d&éita, or Tonopaﬁ
rhyaiiia, as At will be aalxmd;viu deseribod in the eriter’s
pubilahed reportg &g cccupying an oxtonnive ares to the
north of the producing part of the district. %he sputhern
margin of the exposure of this rock ia intricately intrusive
into the Widway andesite (™later andesite™)] and 1ts northsrn
oxtent has not hwen doterained, - -

In thia originul repoxt the Tonopsh rhyolite wne

desoribved an having a glassy grouﬁd~m&wh, often showing flow

structure, and froequantly showing &utabk@eai&tian., "Angular
fragmants of broken glass, includod in a cement of similar

glass, and other phonomena, indicate that the lava moved

* Professional Paper Wou. 42, U,0.G.8. pp, 41 - 43,
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vhile gtifrening®. The small porphyritic ceystalu wers
aataradned as orthoaline tnd endepsine-olipoclane Taldapars,
st sd biohtise, ‘ , .

Lova of nindler eppearance und conpoaition was
danerived as covering much of the purface in the gouthern
part of the area napped, and as occurcing not only cn ine
trusions but an nunercus thin esurface flowa mltmfnuting with
pymicaouu turia.  Hany of thess layexs were ragurded oo
probably frazrental, e rosult of showers of ash and luava
fraguenis dﬁ}}ng explosive eruptions. It was bolleved that
the uniformly intrusise Tonepsh rhyelite in the northern

srea represenicd the intrusive portiens of the surw lava

 which ocourred an flowe cnd frugrmental layers in ihe ecutharn

area, In both aremsthe raock in guestlon wao provedly younger
than the Migway {(®rater®) mnﬁ&niﬁ@.. in tﬁ@ pouthern ares
the teds of thig rock overlie & surface formation of thalatic
(rhyolitic—d&citié)tuffm.'flowa, and pusice beds, which are
themgelvss younger than the "iMidway andesite® and wers oalled
the *Praction Yreccla®, |

The bulk of thess surfuce rhyolite-dscita lavas in
the southern part of the avea were erupted just previocus to
the formaticn of a great lake h&din, in whioh wera deposited

white characteristic tuffe® ("Siehert furfan). This lake

 was considered ldentical with the Miocens Puhw-Ute lcke of

King. 14 was, howuver, pointed out thatvtha pariocq of

eruption of tre Toncpah rhyolitew«ducito wus & lenpgthy one,

* Tertiary diatomn were found in these tufls by the writer] and
recantly Tertlary rustercpods have veen found, but asg yot
have not buen amtudied, : :
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parkad by recurring gpasmodic oruptions; und {hat thin gheetis
of thi#'rouk were intercalated with the lowey p&ri of the
gdebort tuffe, The Siehart loke beds were dotormined as

plder than the dintrusion of the vola#nia neoks wh;uh Torm

the pr&uaﬁt hills &round Tonopah, which consist of Individually
distinct but closoly redated rhyoliticlavas, varying from
gilicoous thyolite (0ddie rhyolite) 1o & ducitic rhyclite
(Brougher dacite). Thesa voleunic nocks were also deternined
aé younger than th@ Tonopan rhyolitewdecites«both the surface
formations ip the southsrn half of the arca wapped, and the
intrusive masses in the northern half of the area®, %he
principal and moat aohmpimuaué faulting of the wogion was
shovn to have followed the 1n%&ua10n of these necks, %The
foulting wes chiofly initiated by the intrusion of the massive
dacite necks (the rhyolito necks were probvably not so Bulky).
After this intruaslon and wahﬁaquén%‘aruytian th&ra Vg &
c¢ollapue and & ninking at the vantﬁ._'As the ntill 1iqu1&

lava gank 4% dragred covward the adjacont Lliocks of the ine
truded rock, sccentuating the faults and causing the deperibed
phenonena 0f’duwu.f@u1timg in the viecinity of the dacite,*
This faulting affoctad in o striking wuy the Blevert tuffs,
and ihe purface flows end fraguontal beds of Tonopah rhyolites
dacits in the southern part of the ares mapped.

It ia howover a circumsiance now dweli upon by the

writer roé the rirst time that the large area of Antrunive

Tonopah rhyolite=dactite (Sonupeh rhyolite) in tho northsrn

* Prof, Paper Mo. 42, U.B.0.0. ppa 44, 49,
+ v » " " U.Q.G.Qa P 47, '
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part of’&ha mram,'iw prevn, an nappud, unaflfoclod bg ihin
faultinﬂ.vln ptrikineg conirant to the fuulted uwndltiun of
the mirface flows of the same lava in the nnuthur? part of
the area®, Ihis clrowastance, togoathar with other con=
sldorations, now leads the writex to belluve that this in-
srupiva body wan not sirietly contenparancoun with the surface
flows; that while the lavans aro probably identienl, and both
velang o the pase nxtanded period of eruption, succeeding
tﬁm spracticn brecola® and preceding the intru infon of the
voleanie neejps (Oddie rhyelits end Brougher dacite), that
tha purely intrusive masren in the novihera half of tho arca
polong to the wvory end of this puricd of exruptlion, are later
than the Siebert tuffs, and are very littls older than the

tntrusion of the voicanic necke.

Yalatione of donopah Bhvoelite ang Ogade Bhwallte

™hin viow is in harnoeny with the olouwe mapnutic
relations of the intrusive Tonepah rhyolite in’ the nerihern
hal? of the area, and itro wdiscent ond later Oddie rhyclite
in the pane aroa. 5She latter, ab Mount Ararat, for exunple,
is distinclly intrusive inte tho formere-s white yhyolite
with fow inclusions intrusive inlc a more nlmmwy rhyolite
ruil of angular trapments) yol cerinin n&&rby gmall 1ntru»1va
arens are 90 excotly ivtarmadi&tﬁ batween the twoe in

character that in the ordginal mapping it was wn opon

* Pror, Paper Vo, 42, PL X1
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questlon, to which rock thoy should be referrvd. Such was

the case with thae awrea 1y1ng,3uuﬁ narthwemt of the Ararat
mowntain plug, and maypéd uQVOdqia rhyolite; und wHlich the
writer has latoly coue to repurd nn &n intepral yart of tha
great Tonepah rhyolite inirunion. %he 1mpo£ﬁ of the differonce
ig, however, not greut, as will he mﬁawn. The rmag%t
exanination of the Belmont ming, moreover, sghows that the

mai? mass of Tonopah rhyolite ("Lower rhynlite“)..which can

bo traced & a continuous sheot underpround throush all the
workinge of tﬁ&_&intrict (Belmont, Minpsh Extenslon, Montana,

Tonopeh Mining, Midway, and Tonopah Exienvion minaé) vhich

43 normally a brecela so full of larpe and smaldl fragmonts

that its appearunce frequently suppoents atrongly a tuflf
(neaning tharahy"& sucface fragmental xock) pasges grodually
into lérge magees of cleancy rhyolite, relatively free from
inclusions, which cannaﬁ bs distinguiched from the Odﬂie
shyolite, This is best shown on the 1100 level of the
Belmont, | | | | |

i

Correlation of "Lower Hhyolite® with Tonupah Rhvolite

Tﬁia d«ép sheet of Thyolite was at the gimu of tho

writer's firsi examination (on which his published roport |

was based) developed only in a drillehole in the bottom of

the Hizpah shaft, and in the Mizpsh Extension shafi; and was
from its lithology corrmlated with the intrusive sheet of
Tonopah rhyolite coming up throupgh the Midway andeaita,'and

foming an extenalve outcrop heif & mile or o north of the
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pzzyahtkh&ft. Subgoquent developoont ban shoun that thin
casp=neatod rhyollie hnn the widg digtribution ahove
pentioned) and that din thickacoss is onormous unaf&a set
unamt@rmiﬁaa, a vortionl thickneos of at lewst 3000 oot
having alxeady been demonstrated in the iizpah shuft and
arill~hole, The long north crozsepecut of the lontuna alao,
runs out from the provedly produstive area 10 a4 point under
tﬁa nargin of the oulcrop of the main intrusive nacao of
Tonopsh rhyqlive; sand thin cross-cut shows that the deep
ghest of the mine workings rises to ths north, cutiing through
the other formations, including the Hidvay andosite (into
which rook it is found in this crossecut to be clearly
inﬁrumiva), and apcendr 1o meet the purface guterop. Dhafis
punk at the surface Junt sowth of ﬁhim au%awoﬁ phow thut the

jatrusive contuaot of the rhyolits into ihe Midway &ndamita

aips wouth, to mesd the conlact as trayecsed in the cxosn-cul,

Chere sppoars, than,ne doubt that tho cutoropping nhes of
Ponopak rhyolite wd the "lowoer rhyolise” found dn ke nings,
18 one and the supe body--an inteuslve wase af dmmenee and
as yoi undetesoined propoxtions whese uﬂyar conﬁ&c$, though
gxrtronely irraﬁular in detail, in gonoral Gips Boulh fram
its outerop, 8o thai in &,harizanﬁnl aintance of halfd a mile,

roughly spouking, i1t raine & dapth‘nﬁ & thousand Loat,

Orisin and Chorpeterintics of Moawer Fhivelita®

Where this rook is duveloped in the Tonepah Mindng

Company's ground, boilh in the workdngs and dewp drill~holes,
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study shows that o sirip alonpg the contact, irropular wnd
varying in thicknoas up to may 200 feat, han distinct

characieristicn from the naln voaoe venooth. This*rain moess,

of which & mininum thicknens of 1000 foet as devalopnd in

the Jilver Top drillehole, &nd of 1000 feot in the Winpah
grillehele, wnd which has hodn aloo axtenplively ﬂavvlapoa by
latozal driliing, is & rmsepive uniforn rhyolite brocels with
vouslliy no trace af %anuini with unifénm charact&rimtiau
from top to botto Mlogg nasroscople and gome nleroecoplo
gtudy lwuvww no doubt in Yhe mind of the writer as o the
natire of this rock, quito wpart from the £leld relations
sbove mentionvda, It in an auntoclaaide rhyolite breccia,
with & glassy groundemapss showing wanll phenocryots of
quaris and rolatively fresh foldspur, end efton an inuense
arsount of angular inclusiens, principully ol the sane glascy
rhyelite, idunﬁiw&x in textuxre with tho proundsnons, oOF -
slirhtly more or elirhily lopas eryutu 1ldned, topether with
rroguent dncluslons m” anduﬂiﬁic reelk, of all sizes up to
inmanse blecks swny feet in dinmeter, tHome of thess Ine

cingions ave clearly of Ruildway gndepite?, while teomg Lre

probably *Mispah trachyte®. There axe alse rare dnclusions

of shaleo and of ywa%ﬁbk& limaﬁt@n%; Thw'&mu&&‘ghmnaaryﬁim
of *%w grauna~mmﬂ$ gomatime s show porfeet orystal outlines,
hut upunlly they keve boen brexen, The proundemsss e
typleaily fuinuly ewyplocrystalil fes, sonsbines fuintly
ppherulitlio] in nmosi cawwm Podnt wavy flowelings cun Le dige

tinpuisted 4n i, which cuxve wround the prenocrysin and

44
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{ncluded fresments, This proundrans intricatsly intrudes

the quarts phnnocryate in the femiliox typlcal munner of a

glasoy mairix eating into wrdxaporbing quartz phufoorysts;
and these typical invadnd quartzes were Pound 4in ovory
gection axamined, This ohows that the matrix o unilornly

n cavitrificd slams, and not o "detritol paste", j&ll
phenczana indicute cloarly o chilly and viscous rhyolite
gipos intrusion, forced wpwerd slowly and gwpnenodlesally, with
aliernating partlal mtirfanin@ and eone ublon, zo that the
songoeled po§q19na wore repeatodly shatterad and borne on As
;ncluaiona in the st11) rivid gleoes, which was 1toelf otiff

enotch to disrupt in wary cones even 1% own a1l phenoe

‘crysta. Whore this autobrecclation is intonse, the rock,

with 4ts many wngular and rounded (corroded) inclusions,

and 4t8 larpely shatterod ond resorbed phencerysts, haw

much the appearance on prolicinery examination of o fraguental

rocketist 4s 10 say, of & dotrital tuff formed at the
surface. |

At and neor the upper contact, the charseciur of the
thyolits is much moxe varinble. The typleal rhyolite brecols
of the lover portions iy also hmxm,pr@mant,'huﬁ this is
ainglod with or alterastes with frognents and large maméam,

up 10 many fost in glamster, of a dense white xock

resembling brokon stonsechina, Sometines, as in the Tonopd
Extension 1060«foot lovel crossecut,this rock is dolioately

banded, with the cwrving lines charactoristic of planny

- thyolite; elaswhere, as on tha 700% ang 4900 Mlgnah, ths

* Especially referred to and described by Mr. J. A, Burgess:
a8 a probable tuff (Economic Geology Vol. IV, No. 8, p. 687).

o
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lines wea stroichier and su-cest withﬁuﬂ AlET0uty & walle
masded fulf,  Btudy of e sreat smount of core fiom the
Ml Top ¢rillekole show that most at lesst of thils rock
19 o flowebanded glaspy shyclite, showing numvtiméa faint
tut froquently heautiful end delicate flow structure, and
contuining usunlly wory sparse but sorm biuea m%unémmt 0rihoe
clave orystuls, snd socasionwl qumr%m'cryaimlm,unumlly e
b{?kmn Ly the groundesann. Whage white glaosy xhyclitm
lavern locally alizraade with wpd pass by droaasiilon inlo
fine rhynlit%}brmnai&, Deloncliag 46 o and trensitional into
the wmoxe undfom type «Bove deseribvoed, and thess loayers have
the usual charscterivilon of glovsy pround-mucs, brolen
phonocorysty, whupndant sngulel inaluéianm, and typleal
quarts phenceryats invaded by the nm?rwﬁing glansy groundw
nass; but eloewhere this clenn whilte plagsy rnyélzﬁu OOUUrS
in connlderahle moasnss, Cmrmfni‘ut&dylaf “ll ohperved
casss of this white bBandod rock dn the uppe portlon of the
“lower ¥hyolite", including thut on the 700 Mizpuh, have led
the writer to theconcluslon thgt all oo of the natuxe .
demoribad, A pection of wimiler rock from.%h& 700 Red ?lumu
appears under the wmicroscops o be uncoubtedly & fluw~bﬁnﬁad
claasy chyolite. - . |

In spite of the tranaitions above noted betwoen the

denwe whita glasoy rhyelite and the glamay rhyolite breccia,

4t 1s a matter of obsorvation that the hyolits hreoeln bs

& vhole 4s lator than the white banded thyolite. Wy of

the smell engular inclusiens of the bresocia, egpeclally in

o e e s . —————

et oot s e

it e g <0 - 301



SPURR & COX (INC))

the upper portion, are of white glansy flewe-banded ryolite
mvddanﬁly helnnging to the formatlion descrihed, eand in nany
¢nses in the upperaced periion of the "lLower rhyolite"
forration the minor intricaty intrunive relations of the
brecela dnto ths whito rock may be clewrly obusrvad., In the
nerth crosu~cut of the 1030=root level of tho Tonopah Fxe
tonsion, large szlabe of the white or pale pgreen delicatoly
f}ow~hundad shyolite, with a fiseility comparable o that

of shale ox fin# turs, aliernate with lmrgur'maﬁ%am of
rhyolite brescoia ef varying cUATSEnene, and itself not unlika
taf{ 1n”ganerm1 appeuronee; but the contacts 02 the brecela
inte the banded rhyolite ars evidently intrusive, wnd

sngulay fragrants of the Iatier of considerable sizs have

been taken up by the raxma?’&nﬁ e found ombedded in 1t.

theso obnervations have led ﬁha writer to tin
conclusion that the white bonded rocks as & whole represont
the firastechilled uppux oruet of the glapsy Tonopah rhyeolite
intrusion, chilled bofere the bepinning of the process of
autobrecciation, which prmgreﬁmaﬁ plowly later an the deepar

pcrﬁianm(éf the glespy intrusion c¢hilled and at the same

S thwe moved onward mpasmoedically with atiendant intengo

grinding dynanlec n%rwanam,’mhmttaring the £irnd foxmod
clean upper crunt, invclving thm‘rrmmmaﬂta and blocks in the
slowly upwoiling fiaa, and shatiering and grinding the
sarlisre-chilled plasoy avtoclastic brecolus and succoszsivaly

involving them in latar surpgings.

4%

 As ragards 1t contacis with other reckw, the typical
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*lowar shyolite® breceln (Yonopah rhyelite) s found ¢low
tinrtly and Iniriontsly Inwrunive into the "lataer (idway)
sriduatta, with o dense Slow=-bandad marginsl phunsef near the
gnd of the long noxrth ecromse-cni on the ?GgllOVﬁl Yontanog
it forzs a dofintte wwerileal dlke a foot wids, with pmiller
dikolets, into 2@ "glausy trachyie® in the [fgws *; snd ig
definitnly intrucive asg Tawrge Cikos, In the Buloont, into
bq}h.thw Misparn {ravhyzle and the gloesgy tracdkyte., On the
T0Qeloet duvel of vhe DPod Phune dikelels of the Tonopah
rhyolite bra&qim are fatrurive inte tho Jidway wndeeltle
("calaiﬁia andosite? phoet),

On account of the relablons above doncribad the
ronapah rhyolite is believed to mﬁ:pmwnt Practically the
pams mapma s the Cddle rhyolite, &maAtQ havs mqnh the ﬂa&m
cselation to this Intruasion as s the Nentana breccla to
the FTest ¥nd rhyslite-w-rveprovanting an ourliesr upwolling .
which broke open the deupwseatsd vonts and opened them for

the lator clsasnexr intruslon,

A;tenat&wn angd Rolation 4o Veain-Pornation

Tre Toncpan Rhyollits » Q4dle RBhyollite intrusions
ware followed Ly the Thir “mrﬁma of velin-formation, which
produced upually emull busb occuslonally wery large quarts
veino, with amall sotunts of the ne tals, and comme redully
valucless, The atlendant hmmzad soluiions alierad the

rhyolites considerably and wre belleved to have buen

rasponaivle for the more proncunoed "propylitio® alteration.
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of tho later andesite In wvany leculitics, capocially near
tha Tonopalh rhyollite contach. Chlorite, epldvie, pyeitse,
magnetite, and prodable siserite ("loucoxene®™) ave found
ag alteration productno of the cocanlonal fmrrcm&nnwéian
ninerals in the ®lowur rhyolite®; and tre orthoclase in

%

partly altersd to quurtsz and sericite,

Slanay ikelate

Yhere tha Toncpah rhyulitw'faﬁmm intricute dikelets
in other roukﬁf,&t has often & durk glassy phage free from
inclusions, which 1a supposcd by the writer to reprasent the
usual glacsy matcix with the included fragmenis rojected
by filiration because tho intrusion had to penvirato through
tiny fispures, In somo casen a £Arst intruslion of this dark
gleae, and a iatur'intrumien of the typieald broccle won
noted’in the some dike (s on the Midway 630 level) ag if
the original adit=fisoure had widened after the first ine

trunion and nofore the wucond,

Chemteal Composition

Chemicully both the Tonopsh rhyolite and the Odale

rhyolite ars relatively silicoous yockmwesppeoiully the

‘latter, and represent an alaskitic nagma. The analyals of

- the Tonopah rhyolite is often affected by amali inclusions

of Uidway andenite .,

49
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o PLEHIAY, TRING

TRIND o TvE T‘Il\“ PERIOD

The principal large and rich wveins, which‘h&va
sando? the mindng cwup of Tonopah, are confined tm the
miispan truchyten, are glaer then Lhe Hontana Hr@gaiu and
Yent ¥nd Rhyolite intrucionc, and all the other known rocks
of the district. Thewe voins have an east to eastenortheact

pirike and a nowtherly dip, at vardous angles. <La ove io
&

yypically o fine granular quarts without notilceable
guantiitie s of sulfidewn, vory poer in ﬁhmvbamﬁr me tils and
containing tke silver misorals (and golu) &iMwwminmtﬂd.
tre veins buve the form of ®linked vedns®, branching exk end
rouniting, and the velinechannels seom L0 have been 1ntan6ﬁ1y
shatterod sones rather thun open fiscuresn, so that crustis
sloation is net charseteristic, end the veins appear to
Lave orisinated malnly oy replocenent ox.thn grushad snd
sheeted andveite In ihe m%unnmlrmﬁnm. On thiz account the
phenomanon of ®crogs-walls® or fracture~fissures transvorse
to the main veinezone, and determining the Limlto of oree
dapo»imtan, are espoelally important.®

The primmry metallic minevnls sre sdlver sulfidos,
principally polybesits, stephinite, and argentite, with

occapional pyrite (lesp wbundant in the veins than in the

wall resk) chaloopyrito, gatena, snd blende. Silver selenide
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padnily £t loact as gacondary oinurals, Jold ocours in the
proportion to silver of wbout L1100 by welphd, wnd is
cocaupionally seson in the Lreo mtuﬁm,‘which Ty ha“in part
primayry. |

The principul wolns of this type are the Mispah, the
Valley View, the MacDonnld-Trougher, the TonOp&h~ﬁxﬁenaion,
and the Belmont, which Laet muy be an extenuion of the Mispah
vedne., Thenoe veins are usually lorgé and ars nearly all ore
of varlous ggm&@u; tha averagzs grade is upually highes They
correspend wé.ch& bveat typs of the Texilary vonanus veins of
the Pacifle pstronstallogravhic province®; and have yilelded
geversal millions of profit, ZThese veins have been affocted
by the various ﬁuocadmiva rook=ptruins later in origin than
theie dmpnuitimn, and larpely later than the intruslon of )3
various latexr rooks; these uivains have at various periods
caused faulting of the veinm on Loth & lavpe snd zmall acule,
both tfanavarae to ths wveina, and along the veins. 7he
1attzr form of movemnt brought shout & slipping of one
wall on the other and often ﬁffactad @armapﬂning of the veline
fiopurs, which npmning'wma gubsequently somented by velne
mn&ari@l belonging 1o one oF goveral of the later ntlagon
of veineformation. It may bhe stated as & dofinite rulse,
therefore, that theme veins do not penotrate the West Ind
rhyolite ¢r any of ths other laler rocks; mnd in may cases
the yoins ave abrupsly cut off at the rhyolite, sormtimes
vith dzCinlée intrusive phenowmens, as is the cuse with the

daolonald vein on the 819 and 76befoot levels of the MHontana,

* 2rof, Pa;‘m)? o 4;‘-5. UellaGuids P PYDEN
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In somo,onnes however, &t the lewer portion of the oripinal
yain, the West Pnd shyevise forme ong well, wich evidentily
grhawn Lo fmul%iﬁm slongy tho wvelin efter its holng ocut off
py the rhyolite, This sz olirn chorpctoristliec of the
vinpuh voin, Lox example; but whoere the rhyollts cenes in on
voth nldas, the vein almest dnvaricbly beccnes yery onall, |
or lov prade asd barren, or cuts oul enitiroly. Tﬁm Proousnt
ag}@ﬁmian of the inmpoveriched vain a Aittie distunce nid
the vhyodldte wppoars 10 W dus to the vadnensbordal of the
late s ywriaﬂﬁ. whiok hao cenentad the posterhyolite openings,
not unly wlong the oririnsl wveldn, but also slong the extonsion
of i new fisaurs downword into the younmer rook,
Oocasional blocks of orobable Mizpah trachyle and

{more frequenily) plapsy trachkyie, included in the Topt I¥nd
thyolite near iin maxsln, conilein qumktm voinlets which do
not axtend Inte the rhyolite, end se olonm o the firﬁt}
peried. Ea&mx&l of thone cassn cocur in the Mlzpeh mine
(€00=Toot lewvel, GO0 intermcdinte, elc.).

“‘The trachytic wall-rocis of the weins of the fi¥st
period ars hiphly aliered, principally to quartsz and sericite,

VEING OF 075 HBCOND PRRIOD

The veins of the second perdcd wre youngor than the
Vest Fnd rhyolite and older than the Midwaey andesits, They
comprise & growp of definltie sequonce whase nmabers have

distinet ohnractoristien, Tha volwme of quurts of vedns of

thin poried io preat, as wun pointed out in the original raposrt %

* Prof. Papor %o. 4%, U.8.0.0. pe 88, 97,

8
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indeed, dn the appreccte Lt dg probably much praater Shan
iR )

that of the quartzs of tho voinm of the firut period; dut

tho comerclal valus of the forner is insipndficont wn

pompared with tbnt of the lattier,

Sacond Poplod oa¥ Vo dmg
e R e L VA SO Sy

A3

he mewds conesivucsun voiny of i macundeuriod
ure large wvelinag of a ra her characteristic fresty lustered
qugrta, with @ predeninent northesaat tvend, and n predeninent
flat ﬁip,uaua&lyvta the southeast, Thone fcliaw&& el
oocupimﬁ'taulté whiﬁh werry sunsaquont Lo the Vest End chyolile
intrusion (cinece they fault this »ock) and which fault ihe
principal veins of the Tirst Perlod. The later quuris which
£ills these veins is typicelly barram,xor at Boot vory low
grada.  In other worde, thesu large véinm ¢f the Secend
(post=Wost Bnd rhyolits) Pariod fault the veins of tho Piret
(pre~Went End rhyolite) Parioed, ﬁu%ﬁfsgina ocoupy the
Alpha, tha and athar‘faultomonaa in the XlzpoheSilver Teb
mine, ' | .

Probably belonging to nearly or quito the samt sve
is the great MacNumara vodin, which is flat, rollins, sud

gdntly easteandenor th Mpplnr and-which svidantly follows &

- flat faultesone of some fmportance, lying ueually between the

Mizpoh trachyte and the undexlying West Bnd rhyolits, but
.in purt cutting outvtha Wert ¥rd rhyolite entirely$ and
lying betwsen the Mizpah trachyte angd the"Classy t%&unyta"
telow, Tris large vein ia usually low-grode or ba?tan. Zhe

i .
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Red Plume vein prohably helonea to thie sumy rrouD,

S At the tine of this posterhyolito Poulting, 4va
initial movonant alowy the Dlone Cobin and Wispahe Puults
also took pluce, and the fissures thus formed were caocupled
by usually luarge loweprade or boLrten quarts veins (Ctone
Cabinelault vain wnd MispahePauls vein), The Mizﬁmh»ﬁuuli
vein 1g devoloped In the Mispoh, and $0 a lesn sxtoent in the
ﬁgpt&na and Pelmont minon., Those veing are apzociatszd with
frequont bardis, and ofiwn carry seattared cunriferous pyrite,
ihe sllwa aﬁ{f:&mm which carry the occasionel valurs have
& TeTYy #patty din%riiumimn. As a rule there volns sre larpo,
irvepular, and lack defindtion and persttoncs, Tray wre
evidontly mainly tho reeult of replacement of troad crushod
and ohasted monws of roolt. Quartz beloncing 1o this perioed
aleo hue comented xeopenings in veins of the Pirst Period,
and forms nayrow harren extéensions of thess veins into $he

¥omnt Bnd rhyolite helow their actual terminations,

fecond Poriod su Veins

The ores of wolfrwn {tungnten), Plibne rite and
nchaelita, have been &imcovwrud in the Mizpah mine by ¥r,
Jo A, Burgess, They cccur in both the ¥izpah and Valley View
vains, especinlly where one wall is formed by the wﬁnthnd
rhyolite., Severul losalitive afford oriteria showing that
this oxre i3 cloroly ansccliated with buﬁ dintinotly later

than the quarts desorilad above aa Decond Parlod A, On the
600eToot Lavel Mizpah, ncar the Boeta fault, the h&hnwrito
vith itn assoclated quariz cuis cleanly o vein of the Second
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reriod A quasts, which 4o Ltoell & bargen prolongsiion of

the ¥ispah (Firot Period) voin at this point. Netween the

500 wnd 600 levels Mixpah (Radlso 610) whore the Twta fault

cuts off and offpets tre ‘ilzpah vedin, & folgoe vxtonsion

(poat Wont End ﬁhyblitu) of the vain on the other side of

the fault consints of the barren Sccond Perlod A Quartz

with later wollrumeboaring mm:p:‘c’m‘ .

. This tunpslen ocourn in nany placos and thoush not

in commereial guentiivy, is by no neann o rarity;' Ite nmatrix
is & naculi&kihoﬂuywaambﬁd guarts whoas é&vitiaa‘fraquwntly
caﬁtaiﬁ gypnum.‘ Iha o of cone of ﬁhuawvdavitiﬂm purrento
that thoy have beon rormed by $he disweluiion of original
calcita.  Tho Wabasrite also cocurs filling small fisourcs

in older quaris, Darite,which ipn quite chﬂrmateriatic of

the Second Period A veins, aluo vcgurs somotimes in the quartsz
asvociated with the hubnerite, v\

On the 400=fo0t 1evel of the Yispeh & goall nertheast
veinlet of this pecullary quarts carrying hﬂbnarita cuts wcrons
an tastewoat velinlet probably belonging to thﬁ'?irmt Period,

Perraps the Toat oacurran&ﬁ of this ninoeral was
found by the writer in the Midway mine, in & ralso above the
268eP00% level, Nore there is o repulur Oeinch vein of quarts
apparsntly balonging to the Becend Perlod A typo, in which
is sabhundant h&bnwriﬁa, eubedded in the quartz as an essentlially
ccntemporumaoun‘thoumh‘in paxt ul&ﬁhtly"ﬁuﬁaad&eﬁt minexral,
and glonely associated and intorprown with & minéral
resembling kuoliniznoed aduldria, This is an captewsat, niaaply

southedipping vedn in Miapan trachyte.
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focond Toricd "W0¥ Vaing

KR ]

After the Valley Visw Vein (Pirat Porlod) had boen
offsat by the Alpha fault (which wos lator cmmﬁntgd by

facond Period A quurts), resuwsption of stresses produced

the extonsion of one uiwwp of the Valley View voin past tre
fault, in lins with the old veins In this new extension

the quarts is differont from that in the mein voin, belng
pars clesrly erystelling wnd vidrooun, wnd nerked hy an
BUUACHAGY ofp%ﬁul&wim; This vein, in distinciion fron the
brlninul V&liay Viow veln, has characlers ihdim&ﬁinn thut

it wen largsly deposited idn an opon fiﬁmmru. it in the nano
typs &0 the Pracilon wein, which is wn oogtewest siriking,

southedipping vedn, and vhich wae low grode er barren excopt

in apots, or whors pubsaquond silvor sulfldes had bueon
deporitod alens crovises in the original quapls.”

Veing and woinloeis of thia type of mixed erystulline
quarts and a&ul&ri&'m:@ commnn, beth dn dhe Mizpah trachyio
and in the Vent Enﬁ'rhywziﬁa. They axe ﬁypicm&ly Yow pgrade
0r DArren, ?h&y &amm'ta ranronont fﬁw ¢hief yﬁriﬁd,af’
aduleria formation, which wan tmar@farw‘uiﬁﬁxmntly subsoquend
to the main poricd of 0w#~aepw$1tian (rirat Pariod). -
Quantitatively, these veins axe not of the firet lmportance.

The exuct age xmlutionﬁ of the Heoond Pesrdcd B veinsg
to those of the Becond Pesried C xwixs are not determined,
but both ars diotinetly later than the Second Perlod A, and

the relations of the focond Period A end B quarts are very

‘ Prod, P&pﬂ?ﬁ' Koe 44, P 31.4&0, 146,

66
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clopa,, surresting that the B faocedintoly followed the A, and
tharefor hat he O nuc soeadad e o, MmO 't,';pu apenry

protably dintinetly older than the D type, Lo bevdencrived,

facond Period "NY Voian

Theso are eoaot=vest volns £iiling ;fimmwém (o) 4
usually smnll size in the earlier andssite or the Yest Ena
r:h:,'alitﬁ. Thay hove fraguenlly & south dip. They are markod
vy & frequont bhnded or crustified clrueture, by bands of
black :suli'ié\u'w, and by a pinkish saapsnsnoebosring gu‘ngué
m.tcri;\l which is probably & nixed carhaenate of varlous
sarthy bases, The primsary sulfides couprise stephunite and
polybanite, as ls the case in tho yoing of the Pirst Perlod.
The sulfides of the bazer rwmials are still inconspicuous,
hut cmlcopyrlta,' galens, and blends are more fxequently
ret with, Thess weins ore requently hirhegroade, wnd arg
responsibie for pma-tzimlly all the ore formed singe the
ihtrusion of the Veas ?fiim& rhyolite, Veinlets of this typo
have intruded the falee (Jucond Peried C) extension of the
Valley View wvedn above reforred t¢, and have crasted sone
*stoping 'om” out af this part of the vein., Fuagtewosli flepures
carsying oreg of this period have also pém trated the large
practically barren MacNamara vein {Becond Period A) in the |
Vest Ind mine, and have created a pay-ors shoot, The oxe m
the Masamara aine wloo appears to o due to a éoposition of
ore g wf this o ?}iﬂ‘i‘:ﬁ&long fispurnezonaa in the arman A

-
4
-

@i PlLuas Telim

Yo gy Wt 2 . - bt e WY L e s o g o * e
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and the KizpahePauwld vein igs probably s£imllaz, and due largely
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to & ropening of the oricinul A quariz, and .. lécal enrviche
ment Sy the N depouition. The bost exomples of cldz.m vu ins
of thia poricd are found in the Yontanu and mxtu;id to o
gexrtadn exlent inte thz Midwsy, wvhers a nunber of small but
folrly hiphegrade w:&nn,' ponn rally awuthwuppinm socour in
the Wost Pnd shyolite, The relative proporiiens of rold
and nilver valuen appasr t0 b8 about the ztme apg in the oxes
oi’.tha "Tirat Period”, |
| ’i“hifq *Cocond Period DY stape mpmmmfa the smacond
peried of c@«d,epomitimn, and althourh Insipnificant as
compaxed iv'lth the Tirst Peried ha s locally furnished cone
sidevabhleo pay=ore, |

The waters which f'orm&d the veins 61‘ the Seoond
Period altered the wallevocks, including the West End
myolitn, intengely, principully {0 quaris, pericite, kaolin,

adularis and pyrite, with mome chlorite and caleite,
VEING OF VB THIRD PRRIOR

The veins of the Second Period do not ecour in the
Yidway andesite nor the Tonopah rhyelite} nor are these later
rocks Mféomd by the siliceous typo of alteration which
socompanled the weins of both the Pirst and Owcond Pariods,

_ The veins of the Third Perdod sre ousually small,
semetimes very lurpge.  They ocoux both in the Yidway undesite
and in the Tonopuh f)fayolit@~~poaﬂibly in tho Cdais rhyolite.
"¢ far us obrerved, tlrey ore asspclatod with the intrunlve
coniact eof the Tonopuh rhyolite, and the ir formation secens

to Yave followed tho intruzion of this »ock,
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2 0ne of the woat alriling velins of this ¢lanpg occurn
on the 900=fout levol Miznah, ;hi the upperaost portion of
the Tonopah rhyelite ("uppur rhyolite®) shoot, and containsg
a larpo anount of colerless, ususlly translucent dimrt.z,
with occastonally sulfides in considerable amount, This 18
s nearly flat vein, approximately parallel to tm:noaruby
contact. The contont in proclous metals is trifling, and the
aul?iden consint of galena, tlende, pyrite, and chelcopyrite,
An ansay of a plokad parple of sulfideebearing quartz, takon
by the writa}.gamvu rold, trace; silver, 2.30 oz; copper 0,98
gine 5.8 Lead 5,985, VA.zmnilmr and very likely the swwe
large flat veln wan ¢ut in tho uppw portion of the mlwr
Top drill=hole, here lying in the Midway andesite ("calcitio
sndosite™) somowhat over o hundred feet above the ﬁaﬁ
Tonspah xhyolite (®lower rhyolite®) contact,

In the Desert Queen shaft of tm Beluont & sinilay

and very likely the same large flat quarts vein wan encountered

at & depth of 934 feol, in the uppormost portion of the
Tonopsh rhyelite ("16wwr rhyoli%")*lwﬁ;thm 12 foet of the
contact, This vein showed a litile pyrite and gulens, but
trhe hirhest of mwml;mmya showed enly .08 ounces ‘gam
and 2,12 ouncas éilwr with traces of Wmenic and copper.

Thin large vein oi’ the Third Period neuwr or close to the
upper Tonopah rhyolite contact may e conveniently deslignatod

* Prof, Pupor Mo, 42, U.0.0.9. p. 293, The encloaing rock of
thiv vein was cetermined ot the tims of thls publishaed report
a0 0ddin vhyolits; 4% in now found W be purtd of the risin menn
of Tunopnh rhyolite ("lowver vhyelite®) and Lo reprossni &
phose practicaliy dndistizeuishable from the Oddie rhyolite
(se disoussion on pal-dgthin report.)
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the Dasort vain,

" In the NMigpoh Fatoncion thaft, according to the
writer's oripinal puhliabﬂd raport®, the Tonepah Yhyelite
(*Lower rhyolits") cormesm in at o depin of 430 famt, end
continues to a depth of BOY fawt; where sndenite comen in to
a dopth of 620 fost, below which the shaft Ln in Tonopah
rhyolite to thp bottcn {ubout 1000 feut wd tho proeent
wgit&ng).' On &l) thive of theae Tonopah rhyclita contucts
(provably sll intrusivae), sither at the centaclt or within
a few feot 0%;1% and usually in the Tonopah rhyelite, large
quarts voins occur, containing a notably lorge amount of
pyrite, but practically barren, showing only very low assays
in gold und nilvex. | |

The voin sghown iﬁ 1he Hlﬁp&h’900~f90t 1&?@1‘&n¢ the

8ilver Top drilli-hole {which is wery likely the pamz as tho

Demert vein) was eviamﬁtly formed wlong a powexrful flat

fault following wvery roughly the uppez ooﬁt&nt cf tha Tonopah
rhyolita; srid probably Lformed directly efter ite intrupiong
just as the pront flat faule vhich served s loocus for
dapoéitinn of the ﬁac%a&ura vein (fecond Period A) followoed
diregtly the intruasion of the West ¥nd rhyoelite, Dath faults
wers proYably dus Lo Loteral uixainm whiah aécampaniwd‘thwma
nearly horisontal intrusions, and lasted sven after the 160&1
solidification of the intrusives,

Alonp the margin of the ocutexopping iniricately

Intrunive Tonopah shyolite maze, there s much clteration of

’ I’x‘Of. Pap&‘::ﬁ‘ 150, 4:. P lgzdd
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sra intruded PWidway ("later®) endvssits, whleh e hieckly
pyritizod and contadny meny quasts plrinpoers gexwydng Cone
giderable pyrite, wnd Yo ec ALy rhowine popnys Inold and
gilver, the pold valioes Usunlly Tolne pradominent,
Pxoopt nour the margln of tho Tanornh rhyellite
{ntrusdon theres hng hoen very litile vumnm,mm‘izm ailhoey
in the Tonopah rhyelits or the Nidway {("latorY) andenite.
'.Occwioxml paall voeine dn the Midway rmam:iw, puway From
the contact, conadet unuully ‘ox‘ cloar trmulucbnt Quarts,
with ifr@qué\qt caloita,  They are dnvarisbly practically
rarron, |

The quartz described above in thoe Bilver Top drille
hole showed in places n decided amethystine color; wmd &
nore or louso pfonounw& sLizht romu or e thyst $inpe peems
to te ofion characturistic of voinn of this Third Perlod,
whather they &N enaountersd in the Mldway sndesite or .
Tonopah rhyolits, or in the older rocka, oF conenting roe
openings of weins of ihe esrlier porieds.

The "prapyuma“ altoration of the 3&1@&:{ mndosite
(to chlorite, calcite, pryrite, stc,) bsing wost marked near
the Tonopah rhyollie dntrusions, is pmba‘bly aua Lo the
wate ra Mtbﬁdm‘xt upon or following the Third Period of vaine

formation,

CORDITIONS OF SHEEX ?:mmm OF VEIN-DEPONITION

All tho avidsnce tends to show that the zone cccupied
by the prescnt velins was probably nevor vory desply buried,

and hence thm ail the weins doporived woere formoed at

Gl



bt there was also great erosion,

¢eposition of the princlpal known vo ins of the
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palutivoly shnllow depihs. While conslderuble of the thicke
nons of the original f-'f:i,a:;m:zh srachyte Tlow has doubiloss
‘i.:e':un mmeved Yy eéronion, yot 1t Ao prol bile 'L‘*wt wh e
time of formation of the veins of the Tirut Paricd thore
wvag 0o foruation overlyings the $ruchyte, und hence that the
gepth at which thege velng were formad can 14 ent ALy
sotimatod in hundreds of feet, without having recourse to
the thousande. At the tips of the formatien of the veins
of the Seaond Pm“?.oa, the suwrlace nhould have béezn siill
lower, on acqmmt of intervening erosicn, and bocause no
xnown surfact mocumulatlon intervened; tut as the central
point of gaposition of the veins of the Second Poricd is
o fow hundred foet lover than that of those of the First
Period, ire depth at the time of deposition wam perhups
roushly the same fer Lye two P«wmﬁ:{. }m‘mmn tho time of
the depositden of tho voins of the Second Perlod, and those

of the Third Poricd, theiawere VExy €ons fanrable surfaco

accunulu bions of volcanic xoecks {Practlonsbreceia, the

aurruw Lormn of rhyauw-nﬁcmiw, produbly the Dleberd turfs);
As tre eontral locun of

Thuird Pesrlod

*%in typiomly & faw mma:r ad foet lower than those ¢f the

" Second Period, these Thira Peried veinn may have been formed

at slightly greater depths ihan the first two periods]

but it 4c probable that 2000 feet 4o o falr puesnecatinate,
¥ith this preliminary consideration it is interesting

‘0 consider the oripin of the various motallic depositions

whileh nucceetad éno ancther in this district, and now acoupy

ca
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practicnlly the game gone, overloppling ong upon tho ather.
In o published vaper® o few years age, the writer

ridvanced ithe theory thud the principal srxe-joponits o

dirferentintion products of ignooun mepnan, and et the

B Yy

[

rent medelearouss misht Yo and were depopited ol

o

SAfferent tomporaitumes Trem aolutlons hnvimq‘m ﬁinﬁxé BOUXCE ,
vinece ihe terrestrial tomporaluse noruweily dncroeason wlth
aenth, C&aAath@ranﬁ v Lalt grmupﬁ ar@‘in the alsplent
combination of oircumsiunces dapoalted in muwa@wniﬁﬁ vorticolk
noned, cn@vbﬂld%fﬁha other, A prelininary diviglon of
vein groups Into Tive wonr rads, and axe siatod In the ordesy
in which undor the pimpleost ot W BATIEC they ore depouiied,
from the bottom up, tbepinning with thope formed under the
highest temperaturss and onding with thone deporitod at Low
temperatures, noar the surface: L, the pogmatite zone, cone
talning tin, melybdenun, tungolen, oto., with charucteriatie
pangue cinarale; 2, the free polisaurliferous pyrite mone,
with conrse quarbz ganmas; 3, the cupriferoun pyrite nonsj
4, the galena=blends zonaj &, the zone of silver and also
much: gold, aﬁmgn&aied wi&m ahtimoﬁy5 bigmuth, arsonis,
tellurium and selenliom; ahmr&ch&rimwﬂ.by—%ulluria&m and
solenidos of ollver, pold t@lluriaﬁa,‘urgﬁntifﬁreum totrae
hedrite and tennantite, polybasite, stephanite, und argentite)
6, the zonw of eaxthy gangues, barren of valuablu metals.

It was pointed out in thils publishud papor that on

avcound of channgus of tewperature in a cerlain rock zone,

* A Thaory of Ora-Depounition, Leonumle Geology Vol. II.
Ho. . Doc, LU07, pp., TEL = T80,
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metadllie deponitions helanslins lo difforent proups rideht

e

guccessdvely be depesitod within the sams nopd, or aven
g £ succe anlvely cccupy & sinsle poriodicully rsoponcd veline
Tl : rigaure, the simplest case bodng due to o produsl fall of

v ' tempersture due te the downward progress of cooling of an

fprsous waswmi dn whilch eose sy of the ubavn~ﬁufiﬁmd rroups
A : e mutala might bo followed by one of the later-mentioned

| proups.  In & 1&%@@ papsy nn Ofaunapomizian wt Aspen,
colorado® it\ww* found thet certain ved egroups corvsnpending
to the &bovm{ﬁivimﬁenm pucceeded one snother, bhut in the

SRR reverse of thes noermal ordar nmmﬁdt end this was Intorpreted

a , ‘
an due %nmgr&au&lly riting tomperature (instecd of £31ling)

dur ingz ore=daposition, duc g the attendant pradunl upward
SRR | progregs of an ignaouw intrunicn. The conuidefution wan

| alsd brourht out in this paper that rolatively 1onm~mumtminaa
TR ‘ temporatures at the critical peint for precipitation of &
ST cortedn mineralegroup were necespsary for the uccumulnﬁibn
Arien of ﬁn 1mpartant reprasontation of thins pgraupj while on the
(R - contrmary, critical temperatureg that were rapldly passud

IR resulted in ellicht oxr wnrecognizable ropresentation of the
corresponding minoral-group precipliations, within a certolin
rockesone} and the dspendence of the rolative transiterinegs
of those terporaturen upon'tha quantity and vehavior of

- i intrusive igneous voeks was pointed out,

| At Tonopah the vaias of the Tirst Pariad are typlcally

@ ey § £ona 'ﬂa. 5. ag ahove dﬂf’ined; 48 RYS 8160 the vﬁinﬂ of the

* Toonumic Ceolopy, June 1909, Vol. IV, pp. 301 = BL0 .
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geoond Pariod D. Thin vein proup is the norwal one for the
5}1@.110'& depth, Tertiary age, and assoclated fine~toxtured
or glansy volcanie rocksj and the two clagses of woinn
therefors roprésent recurrences of the mest normal siupe of
voin=dsposition, separated by & pharply inwrvmim pexriod
of time. The Pirsi Period, wag, howovor, long m{ntaimd.
and resulitad in excoptionally large and important wveins;
the Second Period D was sustuained for a much shorter tine,
with correspondingly less important ropults,. |

, W:‘\'ﬁ‘irmt Pariod seems to have followsd with no
inte rvening vein=phenomena, the m*u;:;twn of the Hlznah
trachytae; the Second Perioc D was gubsequent to the Montana
proocia=~Tast End rhyoelita intrusion, but was precsded,
gubsaquent to this intrusien, by distinetly difforont veine
phenomena==Sscond Pexlod A, B, and a',' whoso formation probubly
ropresants considerable tima. Omimiﬁg for the pressoent .the
A wnd C veins, which conteln very little metallie minerals
(although thess are not wanting) and which are thare fors notb
se clearly ai{vn:li’immt. the Socond Poriod ‘13 veins coniain,
in pmportion to their limited quaniitative w«wunt, abundant
ninorals of tungaten, & motal highly cmmawmmm of the
gone Wo, L, as definod above; and, @0 far as known to the
writer, not nor:ally occurring in any othex xzone. This soemn
to indicate an enocrmous thow-h only brmflywmamimd tompura=
tura following the ¥Fontanu brecoia=West ¥nd rhyolits intrusions,
and preceding the more normol temperature of formation of

the Ho., & zone,
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118 veino of tle Shirg Peried, which followned thoe
{atruegion of tre Tenopuh rhycliis contain very little sule
flden, ithourh locally these are buncled and re wulmost

nasaive. They consint of gpulona, blende, pyrite, angd chalcos

T

11

pyritej and ropresent therefore whe characteristic asnocintion S

of the lower perd of zorne Yo, 4, s&s dofined by the writer,
ris vny also be taksn to Indicate an atnonsiliy kigh, though
only briefiy sustuined tomperaturo, fallewing the Tonoepah
yhyolite intrusion, |

e succpsaien of sopurently ¢istinet vain groups
i thent & - 1 « ﬁ - 4, ‘e intervening groups are not
ropragonted, vhich msy Bs tulun 10 indicuta changaes of
tomporature so rapld as not i loave any record in veline
dsponition, |

Ax we lack definite knowledgs of the oritical
Lomperatures of thesa sonos, and the rolontive lapse of time
watwoesn dntTuslons, the condlilons au runsoned out and ine
rerrad cen be shown only reughly in the acoompanying diagram,
in \;:?zich, the red Lina 1s & wrapurature curve and the biue
1ine s reprogsent sulfide precipliutions. |

Thﬂ unaaryraun¢ wemporature of %hﬁ rockn of the

&1uurlc is gt 41l whunoeroslly nigh, o8 pointed oul by the

‘writer in his published roport®, where it was purpested that

nedizhbering hot wotorn, not yeit tapped might Yo tho oource

of the heat., Lately weilors having & fenparature up to 106 -

10497 have heen encountersd in the deep arill«hole‘at Lhe

vobtiva of the Mizpah LT o

* prof. Paper Ho. 42, VB0 B¢ P G
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o Sumnirdsing the history of eruption and vulilne
formation, 1t may Lo stated thet & trachytio exuption ‘
(¥izpan trachyte) ras folloved by a truchy»&lawkitic aruption
(¥ontanw bdrecola and West Nna rhywli‘w), and this by an
aluskitio eruption (AGWQDME and Oddde Lhyalitas)and that
each erupticrn wag rollwuwu b, o psriod of active. quartzn
vodn formation; and that botween the trachy~alaskitioc and
the alaskitic poriodn o typleal andesitu (“idway andenite)
wao erupted, which was followsd by no pericd of wveine
formotion, Th@ volnelorning negmatic residues there fore,
asem  to have been clopely mssoclated with these extreme
alkalienilicocus magus.

PAULTZ

L T Y

The hiotory of faulting 4is revealod by this
eximination to be &‘cﬁmylﬂx onc. After the eruption of the
"Hirpuh trachyte®, with i4n "gluaﬁy t“mchyta" bagal phage,
the vein channela wexs formed by the developuwnd of a serivs
¢f eastewent, typlemlly northedipping frocturs sonva which
ray kave boen scooupunics byiﬂlighﬁ Taultdng |

Teerly ov gulie &b the same time as the deve lopuent
of the engtewest fraciuresn, o meries of lasa=progounced
nertheon gt @ranavmrmwnfxanhuraa were forvwd, dhepe transveraoe
fractures were prosuent before the indtdold veinsdeposition,
¥hich follovad tho enpiwwont Traciure~chonneles; fvr tho

transve reo ones hawe ecitd
Eehig
velna) and an aueh are thw utnont aaﬁnumia iMﬂeernou, ginco

no eroogeweilst 1o these earlicot

o v

' Sﬁa pags 50. this report,

~E
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the quaris &nd oro nat 0n1y ofton crangeps abrupily on
reaching o c*aua~w&11, hut ﬁﬂnatiwaﬂ goanes entixely,
Sorwtines tlaga araam«plmnam nave ne dleplacenent of tha y
voing again, they are marked by fouvlting of wvarying uau&liy
slisht deproo, The effect as orvuﬁnwallm ia independent of
tho degres of Alnplacergnt, and tho slight faulting is M
probadly largely of subsequent origin, belonping to ono of
the later gtunes of movoment., At the {lms of the Tirst
(and most important) véinud&yamiﬁimn {veins of the Pirat
Pericd) the ﬁir@ctiaﬁ\ﬂf présrure in ih@ rockn was evidoently
guch (castemadewest) that the east-west chunnuls vera loft
opun, ithe noriherly siriking transveroe fissuxes wers Jwwmed
shut; henco thers was 1itils or no era-deposition along the
tranasverse fraotures, in spite of thu @xcweaingly importan&
roles which thoey playoed,. | | |
| The mpot Important of thene tronsverse fractures is
the Vallay View croggi}% the Bilvsx Top mine of the Tonopsh
Yining Company. | S
Subaaqucnt t0 the firm% vnanwdmpumition, i¢ in
prokablu th&ﬁ the firet of the 1%p0rtwnt long maries of
nearly horizontal foultenovenents took place, producing
& conaidarabla dirfarwnﬁiml movensent following approximately
tre upnhoer Limit of th@ ”Glaarj Prochyte®, ﬁ’ﬁﬁﬂ this horle
Rontal sune of dlasruption and moverent the Vontena Dreccla
wag probubly intouded. Subsaguenily this movesent wan Lo
newod, splitting the Yontanw Breccla intrusion, wnd along the
chénnal thus forwd the West End Rhyelite was 1ntfud&a. A

gontinuction of the flat faultemoverent after the West Fad

68

ey e

e e e
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Fhyolite intruaion produced the powerful horisontal fault
which took place in part aleong the upper contact of the
Tost Pnd rhyolite, and which wan aftorwsards filled by the
acWamaxa vain, Othor atronn~f1nt or flatly~dipping faultas
wars formed &t the sams time, momo of which fuulted the
veins of the Tirst Porlod (as ths Mizpah and Valley View
veins); and thosa é.re\ exemplified by tho Alpha and Beta
faulis of tko Mizpah mine, At the same poriocd, some little
moverent took pla.écr aloné;\ the earlier nertheast {(transverse)
fractures, guch &s the V;Llay View fault, and, further eant,
& more important fracture of thlm syatens begun O ussume the
proportions of an important fault (%tone Cubin fault),
airiking northsrly, wnd dipping at & modezate angle to the
cast., The m;)ortmt mmom fault goveloped at the same
tima, At the same tim the velns of ths Tirst Period were
affected by differsntial foultemovenmente, parallel to the
walln, mid one wall of the veln wan wpiam.w dropped
relative {o the othor, so that at the contoct of tho Mizpah
tmchyte veins with the West End rhyolite bslow, the rh_folita
wag rruqnently slid up along thn extended rault 80 an to form
tor & limited wrtic&l dim‘tame one of the wmln of the veln,
All ¢ opaningn thua rormmd wOre uawmnt&ﬁ by the
quarts of the Recond Poried A (mee p. 55), vhich indeed

registers the age of thie rault-mowmnt.
Later than this, successive fsult movamsnis, probably

an very slipghs, produced the typically cast=west and often
southedipping fissures which wers successively ccoupied by

!
.
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the veins of the Hecond Poried I, ¢, wnd D, Thece mevernents
reopriwd sond of tho old saviewsst veln-chinnelo, and out
nerass the nori’ and neviheast veins (of the Becond Peried A)
trangversely; . but thourh not unimportant in their m;wlm'
as affording chonnola for ve iﬁ-—fwsz.m ion, they woere uxin
izportant from o dynanic smtundpoint,

hews movenents ook pluce before the wdvent of
Glther the Midupah angegite or Lk Tonopah thyolite,

cne gtudy of the irpah and Slone Cubin foamlte
copesinlly shews the %pcgwmim growih of fuuliing from the
peried montionsd down to & comparatively recent one, The
oléer fuults bolonging to thwae Yroad zones of movenont are
more silicified by ciroulating hot waters, the younger one By
which ars often found to displace the older ones, iens snd
less 5o, | | ’

Tha intrusion of the¢ Tonopah z:hym'iw, an above
ragarked, appesrs to have lboon followued by the developrent
of a strong horizontal fault, later coxented by velnemswrial
of the 'Ii'xir& Period; and many othex faults, including rencwed
nmoveuent along oldw mul\tm. wi.dwmw took place at thig
time, Ouch luter failts are of wn nerkod by censiderable
sillcification, but the quaris, even where abundant, la
quite burren, | . |

Yome 0f the faultemoverants of the Mispah, Btons
Cabin and Belmont fwiltezones evidently belong to this
poerlod; asz for example, the principal movement along the

¥Desert Queen £:21t* in the Mizpsh mine, which fuult is an

L
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auxiiiqry of thﬂ‘mlmyuh faull, and which is ventinued Into
the Montana rs the "1006 Tuult®,

Finully a nmumber of vory slrong and strijing faulis
are ontirely unnilicifisd, and ars marked by soft pours;
héenco are latux than thoe lmtcut'wtqgo of nilicifricution,
fugh 48 the principal movonment ﬁlcn@ the Mizpah fault, and
& large sraras of the movenont n;onm'thavatona Caﬁin, Balmont,
and other older faults, At this stapge foulis like the ‘
M;ntanu fault and the Burro fault oripinated; and altogetherx
the paridd whe one of intonse moversnt,

In thé writerts oripinal published repord, 4t was
shown that this consplcuous faulting follewed the intruaion
of the latest rhyoliticedecitic lavas, Larpely in the fom
of voleanioc pipes oxr nackﬁ; and that the feulting was due

- t0 the collapse and sagging of the ciuat around the volcunio
necks, which sagged &é&gg thmir intrunion snd selidification,®
Thia in in accoxrd with thwe prémant invwotigation, which ghows
that thim‘mnv@mmnt‘originutad aftﬁr the dntrusien of the
intrusivo Yonopah rhyolite, which . is now shown Lo ha |
intimately vonnectsd with the Oddie rhyolite, and %o have
irmmedia o ly yrgéaagd‘ﬁhu intrusion of the Cadles rhyolite
proper,* o |

The sxtensive horizontal faulting was also repeated

at this most rscent stapy of movenment, snd Ao ill&atr&te& '
by +he Siowert fault, mhich was early described by the writer
on the 700«foct lsvel mimyah.ﬁv It hag recently boen found,

* Prof, Papoer ¥o. 42, U 0.G.0%. pp. 47, 68, &80,
4+ foe. p. 41, this report.
é Prof, Papor Bo. 42, U.B.0.5. p.ilé.
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Just north of herc, oe an important flat fault on the 70Le
foot level of the MNontank, whoere the movement 1s shown to
have beéen to tre nmorth on the under side. Frousthese points
it .ca.n be traced, with more or lems certainty or probability,
over & largs wrea, often vollowing und forming the lower

A3

houvndary of thd Went ¥nd rryolite sheot,

Noclk Grinding

The faults of ﬂ'z i1 last paeriod anpacmlly are ofien

attondod by ﬂintémm eruching and grinding, end ofton shovw

& wide zono of moverent, Im places, this movessnt seens

to spread itsel? out,inatcad of confining iiselfl to narrow
gones, and ¢ have resulted in the fine brecolation ca.im oeven
in granulation of a zone cfwh mny feot in widih, Such
breccinted and ggr:&ﬂmlziiuﬁ roclis 1o oi"wn layexred by $he faulte
movenent and faulb-dresmurs, @ that It anguwwwe all the
BRpULTEANRCE ;:f wrmin varietles of surface«formed dotrital
tuffs. Ouch occurrences have beon found adjacent to (oxr in)
the sto.nes (;&"binand Yurroe faults (Tonepah 2-€inmg’/ Cmpany)

and ocensioned much perplexity in $ho eurly part of the
recont emamination. Pere these dynameclastic rocks hove
%@mwlapu& 8t ‘m‘n oxpenne of tha "Mimpmh trachytt and locully,
ff;rmbamy, of the Midwey endeaite, The extivmely biiitle
.ff "glaswy trachyte® lws lont iitself smpocially to this kind
- of grunuletion and prossure-layering, as wan eopeolally
o‘?:m:m?vcd in tre Yontanu~Tonopeh end elsowhure, preducing in

thio cuse aleo dynamoclastic rocks having sormewhat the
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rnarind by lines of sericite.
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appeaxance ofh stratificd tuffa,. A sindlar proecess haas -

boen observed in gomd of th: Tonopah rhyolite, especially
in spooimens studied from thre Tonopih Tatennion, in wh 1th
the microscope shows the rine intsrlacing nearly parallel

lines of pressureemovement which has granulated the rock,
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This levol 1n 511 4n the Mzuan Yrachyte, wne
fhowa the Velloy View vnin and geveral of the nearly vertioul
Stone Cabin veins. The effect of the 4rportant Vallay View
Cross-wall {u more awccurate torm than the Valley View Foult)
i3 hore well chewn. Thiw 20~021lcd Tenlt terrinstes the Valloey
View voin on the eaat thronghout the mino; and on the otrer agide
aro {found tho neurly vertleal Otone Cubin voins. A abromg fault
was thorefore oxipglonlly inferred; but oo oxpledned 4n iha DI -
eeding goneral port of thig roport, thin lino of srpurent fonlting
is really ecsontislly one of thona Importent northeest Irzetures
whigh were forred dhofore the cra-deposition, and whioh Playad an
irpoxrtant part in diniting ana defleocting the course of 4he
mineralizdng solutions. She Valley View vain-fisonre, thovgh
wide and nuifioiently porafstont to have formod a larse and
veluoble vein, doen not beleng to the eless of strong snd persist-

ent  voins 11lustratea by the dzpnh voin. “his Velley Viaw voin
branches, dwindles nd.eaa%utially dilen out before reaching the
surinee, and in Gepth 4% ﬁﬁindlaa tnd ¢len out in the o zpoh
trechyte, in rost cases bolore reaching the Yeat Ind rayolite
Antrurion, Cimilerly on the wept 44 ewind%pu aﬁﬂ digapresrn 4n
ke lizpah trachyte, ws chovm on the Gl0-foot lovel. I% wue
therefore & £1:oure oy rift formod without muoh attendant foulting,

end therefore not pereistent; and on the onut 8ide, the trancvoersae
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‘elley View Croos - “ull zong wusn puiticlont 4o prmV1no the orisingl
Yulley Viow Vain Llomire foopm bonavrating furthor, ¢ 98 ohiovn on
tha SU0C-Loot dovel man, TOTGOVCr, {ho Yoelley YView voln on thin

Clevel @ not have tho slrensth to 5Ot s Lox cash ag ihe Vulley
View ¢ u~Wu11, et Aled out 4n The Ulazuan travhyte batore
Touching 4%, The Valley View voin, then, mffnrh T Vg
eranple of en inportant vedn whone Lory Bottom, one siden aya
0vi&ant‘ Tho atrive sna ddg dimenaiona oy ﬁ%w vein are shomm
o be adout a thauﬂM“d foot alon: the dips and poxha Wi 1608 Peat
aleag the ntr“heu A8 tho voiln hon & ddp of only abhout 40 e tha
hotnal vortiosl vono travernas By 4t anounte to only shout BOG
foets On tho onat 214480 of the Vs lley Viow Qrons~wsll are
enccuntered the veing oxr t“u stone Cabin tyatem, with Glatinatly

difforent mtriﬁa, dip, &mé averape width ag corparod with the Valley
View voin. There aya aovexal of thamﬂ veinay and 1¢ - has boon
Lound thnt aftorp eroooing tha Yulley View erose=woll from tho
Velley Viow voin on ang given lovel, the nm4rnat Stone Cavin vein
is vpt to he the mout 1mpomtmﬁt. AL any rase 1t ia @19&? that
theoe Stono Cabin vaznm incrnuu@ in irpmrtmnce &3 they wpproach
the Valley view volas, and fyronm this it 3o clons that 4he soluticng
Whioh f£illed the Valley Viow Tipnure -zong travorsed nlaoo to a
conaiuwrabla axtent . tho Crovg~wull and f11lea the nesraat finourge
zonesof the o tona—0mbin sraton. | |

These Btone Cobin vwin~f1:mur&u wore In a nonsg

'eurunwor thun the Valloy View Tiscurem ~Lone, da that they oroua the
Velloy View Crosg-wa1l. A geod nsemple of this 4o shown on +he
LiC=To0t lovel rap, but here 4t will b cboorved that tho Qroup ~wyll

hat 91111 astea &3 a aeflootar orf solutions,ang that the voin on
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the weat olde de without valun.
© The Dyramdd Loullb oo ihie Jovel de & olight

foult, with probvably conhiﬁnrublq oileet vo g oxopy-wll

POO«IGOT TTUVITe

An dntoreoting feonture bn thin levol 4o thb L1rha
funlt, an obscure right-hunded funlt oonteining Jecond loriecd A
- quarts, which hap feultod the Valley View voln {(Firet Poriod
tuartsie ’

The %pono Cabin and Mopah fouldt syoterms aro woll
oxnibited on thie leovel, poiticulerly the formor. Tho mﬁzﬁdh~
fault velin, which hus comented the first oponingae forned by
‘novorent along the limpuh famlﬁ. ig well~dovelopod, and has
yieldod pome ore. A lnter movemant, (the Dosert Queon foult)

- perallel to and a port of tho Uinpsh fenlt pyotam, hes brought
~about a considerable right-handcd offaet of tho Lidzpah vaih, and
. amailer fevlts offsot 1% in the oume dircction, ﬂobth&% it
Cappears proboble that thev‘muin Ulgpah Lanlt is aloo right~handed
in roopoect to the Mlzpsah vein. Strietions on poveral of tho
fauvlts of 4hip systom 1nd&cate that the horizontol componont of
“fuultding wes groater than tho vartioak-yﬁrhmﬁa twice as nuch.

\ Tho initial ropresentutive of the Stono Cabin
Lault, of tho'uame ege s the Lispah-fenld voin and eolled by
the writer the Stone Cabin-Fault veln, is well shown on the mup
of thio level. Thaego two Lault~veino trond na&rxy ot right
angles to ono ancther, yod at thoe point of Junotion noithor cooms
to procood to eny extont post the other, but tho main quorta

turns & aornor at.tha Junoticn, consiituting in & sonpe w oingle

- i g i g T 8 A 4
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voin, formed at the samo pericd. It 4a nrobable indsed 4that
vory 1ittle of the movenment (nowrul 3ownthrast on tho cmﬂt)
ol tha Stone Cabin feuldt porsists paot 1ts internootion With the
Hdzpans The Llspah fault o111 porvisis %o tho onot, post the
Stono Cadin, passing into Dolmont proundy but 4te ﬁOWnth?uB%
(noxmal) moverment on tho northosot side has boon lnrpoly. offoot,
oagt of the Itone Cobin gnulﬁ,‘by the drop of the Stono Covin, o
that {he jmportanco of tho Mizpeh feult iteolf is vory much
leonensd. Seation C«C ohows $hat tho Stone Cabin Pault, with o
dip of 40°, huo & mgﬁamwnt ¢f wo nmuch as 1000 foef along the
fonlt-plano, 4his movwmant'baing measured on & vorticsl sootiong
vhich moans a vortiesl cormponont of dxop of nrcund 600 foot. Ao
tho iMizpeh fault, extendod pant tho atona‘Cabquiﬂulﬁ. i ptill
& strong normal fanld, 1to maximenm ﬁiaplmoomant {&vopi, oo soon
in the Kizpeh hill fault-blook west of the Stono Cabin foult,
rust bo congidorably groater thenm the Liguro named. Obsorvations
in tho Bclmont'mina, vwhore tho remaining poxrtion of the Flepoh
fault movemont appoors o have baon corplotely neutralized by o
second fault, parallel to the Stone Cabin--tha Bolmont Loult,--
indicate that this surviving movement of tho Edzpoh Ffault armountn
to soveral hundred feet, so that say ¢ thousand foot may bo takon
a8 a guoss~cgtimate of the verticnl component of movemont of tho
dizpeh fuult along the ligpah hill fault-block~-and this at an
avorage angle of dip m#’ﬁO“ for the fanlt would mean & movemont of
000 foot elonz the plmno'éf the vein, aa measured slong tho aip.
Dut up otrice Qo not indieanto a foult-movemont along tho dip, but
& lefi~honded downwatrd movormont at angles of 30° or so from the

horizontnl; and ea the :neutrslizsiion of the lzpah fault by the




w e T TR R T e e e

SPURR & COX (INC) b

Stoene Tabhin ond Nalvor t foalte, each with 0dps of 25 - 407,
aceorie with tldo interpratution of the fuult rovement, thm
waxirmum {otal Oicnluﬁc“nnt of the Udspeh Fuult 1a tho xiﬁ%mh nill
fault-block (zeparation of point from point), roy bo rou~hly
eotimatod at dbeteoon 5000 and 4000 Iont.
Botiv e $idn 2ad Tha Stone Cubin foudtn, 48 variod onorounly
irem point to point, bty blook Yanlting, not only of {he Nispuh
il ulooA, Wt of rinor Ylocks within thot bloclk, and by
numercus inportant emull Llocks 1ylng oa the upyvr plda of the
iapah«Stone Cabin f?‘xz}?.‘:: Janotlon, 1n tho *»a‘.mont ming.
According to whis rouo nealag, the asctual roverent
ol the Stone Cabin foult woe probﬁb 7 vluo oblicue to the
rizon, and was & right-hancod dovtard movenent at un engle of
80° or 80 from the hoxlmontol. Thu%cfmww tho total displucement
of the Stone Cobin-fault would Lo over L0860 fnoa.
| The Nizpoh-funlt vein ig brnhmn and Lor long
diﬁf‘ncoa out out by more reecunt vovereats in tho Llzpeh Foult -
rono. It normelly ocours with both walle in Hlepah frachyta.
The drinping 4z of 4the Wavpy andecite wt thio level weo the work
of leter Mizpah~Fauld rovenents; indood,st th@ period of the
formetion of the ¥izpah«Foult vain.v(mecana Period voin) the
Ridvay mnaemite eruption haa'not yot oocurred; but the fenlting
wed continued aftor the eruption of the anldesite, snd the greutor
part of tho foult-movemont took pluce at this latar poriod. The
aord oviporvation 4o true of tho nistory of the Steme Csbin fuult,
"tn tbe woat tho va;n. wﬂe cuat off on this lovel by
the Turweo I auli wh?oﬂ hag o nuite d{fferont hlstory fyom thrt of

-

the other two feulte deseribed. hore vre no gusrisecerertes

-

“he amount of movement,
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the Midwsy sndesite flow.
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auxillary faults back of tho wain contuct to indicato any

history earlier thon the muin Hldwoy enderite cruption. Ag a

mattor of fact, it 'is probable that this contact Jlo essontially

an erosion contaot, and rogrosents the slde of sn anclent valloy
wvhioh was eroded in the Vizpah trachyte, and vhich wes filled by

Jubgsequently & cortain amount of movoméﬁt tcok placo
along this erosion contuet, pplitting into various strong slips
t; the lidway andeeite above. Thus the 0ld orosion-contact
agsumes the &ppoarance and nuiure of a fault-contect.

| An éctual fault whieh displaces the formations, and

which is nearly parallel to the Burro fault-contact, but below and
to the west of it, 1s ealled 5&

LA

writer the Buried fault. It
appears to be older then the Mawey qnaasito exrvption.. Previously
the Duried fault hes been confumed‘w;th the Burro fault~-contact,
but it is evident that tho two are entirely»distinot rhenomens,
both in point of agé and of nuuure.,
R ‘The orplanation of the Burro fault-aontact, which
eppears without doubt the true one. gignifies & porﬁod of
oxtensive erosion Jusi prcvioua to the eruption of Eidway andeaite
("lator andesite") whioh‘npw covers so much of the surfaoe in the
Tonopah district, and which in ito character of a barren capping,
has proserdted the prinoipal aiffieculty to yrospecting outpide of
the known and developed ares. ' |

The period of erosion thus inddiented, which pro-
duced rugged hilla and valleyso, cortainly is responsidle for many
oL tho other inequalities whioh wore overflowod by the andesito

oruption; and since at the time of the powerful post-andesite

faulting, considorablo movement almost invariably took place along
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threne gioep or 4xrrognlay croﬁjun.aantwmtm, it de 4n ropt cunos
aitfioult ox dmporaille, whiars foulte, copeolally flotly ¢dpping
fuudie, soperate tho olfer reoky Trem the ovarlying loted
andesite, to sspurate tho dnoquolities duo to aropion from thona
dua»to faulting.  There wesn, for cxpleo, very 1ively oronion
celong tho ldopeh and Dtoun Cabln Malie, provious to the andeanitoe
eém;ﬁ}cn. “he above estinatosn of tho dinplocomont of thene

tuo Luvlts, however, was not besed on the position of the

uidesite, but on the displacerant of the older rooks.

&

JOOSPONT TV

Abant thn pame f@mturéﬂ &ra nhown 88 on tha 200.
“ithin the Nispah hill faultt-block (beunded Ly the Ndzpah, S4ono
Cabid. and Burro f&ultw), the formation ia entirely Lidzueh
troachyte, and 4n thiw'ﬁhm>veinn iles  The Adphe fowlt io shown,
tnd on thisg level the oantern stump of the Volley View vein-
Tiroure hos extonded 1to0lf westvord porons tho Tanlt, snd cone
tuina querts anﬂ'aéo olpentore croraoterized® es roprepenting
moinly tho gocond pericd é-anﬁ k) vminwmat@riml; - On the lovel
thio veungoy oxtenpion of the vain iﬂ.ﬁnwrmm. but above the level
it rleldc gey-ore, ahd‘hﬁg hﬁnn'mtwpaﬂ. ' There eppeere o be no
correnponding yralmngnﬁid%’bﬂ‘thm went sturp ocosntward noroso tha
fault, wo vomo 14ttls developrmont work done at the writer'ns
raquestlan.tholﬁﬂw*foct lovel scoms to dndicatoe.

The Stona Cubin mn&lampénimxly ho Mizpsh foadd -
20nc0 ohow tha sume complox and intnventing nature o8 on the

S00«foot lovel.  Thae curving of the dlgpuh«foult voin to join

* goe P 56-57 Generaljreport.

T Ty (i . g g e e et i A,
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tho Stono Capin-Fault Voin 1o eiedn showne The Demord Quoen
foult (suxildary to the Migpak fuult) 4o shovm, with & hori-
zontal oifsot of the Ifzpsh voin of sbout 150 foot, modourod
along tho fanlt. The main moot recont portion of the Hizpmh
fault.isoyar&ting the trachytefromthe Midway sndonito.,. tnkes o
gudden and unexpected curve on »apsing dnto Montana grdund.

. Thoe Stoﬁe-Cabin fanlt on this lovel ip marked by
o broud'aOﬂe of ground-up endesite snd traahyte,grumu}atod und
laminat;ﬁ'an 58 to resemble tuffo--g condition whicﬁiilﬂo shown
on tho 400~-foot 1&%91.

| The Burro Fuult-contact has a numbor of suxilisry

~slips, showing that thore io o very oonmidnrable amount of

sotual foulting along this fault conteot.

A0Q =0T LUV

At tho eantoim end of the workings on the ldzpsh
voin on thin lmvél,lfha HZontana~Yoot ¥nd rhyolites come in
bencath the Mispsh trachyto. As shown on seoticn F, the south
branch of the voin 18 out off by thene intruﬁionm. but the main
north branoch eontinnes dovmward, with rhyolite in the footwall and
traockyte in the hunging. till 1t roaches rhyolite, in the hanging,
where 1t cuts out. ”hiu probably the offoot of i:ulting along

thoe vein subsequent to its ‘being cut off by tho rhyolite intxusion,

as 1llustrated inf the soctiong tho fault zono boing aooupie& by
post ~rhyolite quartz (eolorod orsnge on tho ‘geotion). Thia
rhyolito 18 droppod down bolow the lovol by ono of the oldor
auxiliary faults of the Liizpah aymﬁem; and as shown on section ¥,
the displecement of this fuult is great. - Tho ourving end

B
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uniting Junction of the inpoh-Ivult Vedn end 4ho Otonn Cobin-
Foult Voin dn well ehown. L o level Ddzpah tzoohyte
appeara on the cust vlde of the Itone Cabin fault’, benrcuth
the Uidway oandesite (ac0 neotion . |

To ho woat, Juot boyond the Burro fault-contact,

A3

the trachyte iz orushed snd leminefed, so as to0 hove o Tino

Troagmontal appoarsnco.

.o Tho 400-foot level Rod Plume 4 ontively in

Hidwayendenite of wmoeually silicoous charsctor {goe onalyeis,

Conoral Rapo?@ Pellle

BOO-F 0T LWVLt

n thi& level, wlong tho YKizpeh voin, the Yest
Tod rhyolito qomes 4n st tho oaot end. - The voin bocomon poor
on entoring the rhyelito, end the quoertz 4o of the Zeocond 7 riod
charsotor, showing that these portions roprecent latoer {root-
riyyolite) omtonmichsaf ihe original (pre-rhyolito) veln~Tissure.
Ordinoeily the vein 13 entirely lost o rhord dintsnce after
passing into thw'rhyolitaQ |

”ha wain Sdone Cabin Lault on this lmvol, BPHOaTs

- %0 nworvo to tha northwest, ﬁb a3 nearly tu caimaﬁ&o with tho

Dosort Lueen fmult.‘with whom@ importunt nmovoment 4tz movonont
i Joined; continuing pust, this foult, 4t jnina'tha,ﬁizp&h.r The
f.ulted Lragmonts of the Ligpeh vein, tharmfera, néw ocour ewst
ol tho Stone Cabin fﬁult, hatweaﬁ this foult und tho Nispsh
fault. The lispuh~Ioult Vein alse now appears onpt of tho
Stone Cabin fuult., Taat of the Stono Cabin fm2lt, sloo, in

Silvor Top ground, & narrow vein having the charncteristics of
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tho Jtone Cablin veoiln syotenm hus booen devoloped In the trachyto.
The same or similsr velnn are found furbhor onpt, in the Bolmont
nine. | ; A

Along the Micpoh veoln, Juoct ocust of thoe ﬁizpuh
shaft, tho lontana Breoccin ocours in olonoe prominity ta\tha
Vest nd vhyolite; tne contnotn indicute that tho letbor io
intrusive into the former. Como diuotence west of the shnft a
northoeast ~bronding, flotly soutlcast-dipping Lauvli, (tho Jete
fault) comontod by\gu&rtz of the Jccond Period, oifcets 4in
right ~honded fuohién the Ddzpoh voin.  This parme fanld alno
eroasao tho poth of the Valley View voin, but this veln diec oul
Juat vefore xecaching the fuult, oo that there 18 no continuetion
on the other gide. It wlgso crcucen the pulh of what 1o probedbly

the Laclermara veln, foulting tho fermations, ond aspperently ccting

to sone extont ap o doflceting oroco-wall 4o thia veine Southeast

o< this feult, no ore hap been found, and the quarts along tho
contaot dwindles and 8iBappoars . | _

Golng wost beyond the Tote fault, the Nispah veln
pinches down very-sﬁall. It barely roachos the coﬁtmct of the
ovorlying lildwey an&&aita. whooe contoot ip hore unsccormpanioed by
faulting, and 18 indeod bayrely recogmizable. innlyses, bowevor,’
(se? Pell Gomeral Reporxt), show this overlying vook to be Lairly
tyﬁ%cal sddway aﬁdﬂaita. not 9o viliceous as the andoesite of the
400 Red Plume, irmedictoly sbove.

Ihe Nacllanmara voin, oo it ¢ 4dontified 4n the

gouthwestera portion of the Uimpoh workings, appears to be dovne

Cthrown by tho Durled foult on tho woot aide.ttqits position 1n the

weet Iad workingo. Tho Burioed fault dooo not extend as far north
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en the Mizpah voin on this lovel, and ig probubly out out by a
combination moverment with tho Hebort Lanlt, Irwaaiatoly bolow,
on the 600=Loot loval, 1t dooa out the Zic spulh voin wlth an
importent (about 150 foot) downthrow on the wegt sido, ui dlur to
tho moveront shown by 4t en the 5.0-Tood loval, acutanQt cornor,
Just donoxribod, mbora it ﬁiugluﬁwu tho muakummrm VQin.'fy“ha
Jlebert foult dntervones botweon the BOO and  600-Tfoot IOVOIS.
cutting, out the Duried Fuult zo thut 1t dood not extend up to
tho BoG«foot levol ("ootion B).

| ?hd Lacllamsrs vein also dips dovn fron tho
lnollawura nine into Red Plume ground on this lovol, in 1t u&uul
peadticn at the upper sontnot of the vost Fnd rhyolite ,hut 1o
badly broken by foulting ond aontajnﬂ vary 1ittle oru-»& condition
churacterivtio of mont of thig voln, in 811 minoo.

A portion of the Tonepah Extension véin 28180 comoo
into Red Plume ground, but 1o oug off on the enst by & funlt ‘
volicved to be olosely conrcetod with the Siabﬂrt foult. It 1a
Tegarded as 8 pouniblo theugh unproved hypothonlis that tho
Extonanion Voin and the Maonanmla Vein of the Lidway end “ontﬂnu

minecs, { & fragment of whioh puawma &ato LKed Flume ground) mey be

- tho ocame vein, spesaratod by this fnulting._

COO=PCOT LEVEL:

On thig level tho Yoot Enad rhyolito ~-Wontunm

breceis Intrunions have aome in undor the Mispah vein, eeot of the

Ndzpel shalt, outting 1t out entirely oot of tho Bota Feult,

& blook of the Mdzpah vain coours with Vent Ind rhyolite on t}

Loot, ond truohyte on tho hunping wall, tho d4fforonce in the walle

T g e e
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" anclent normal fault oontaoct (Red Plume fnult).

SFURH & COX (INCJ)

boing evidently due to fnul‘ing, ag alroady expleined in a

imilgr case. Vhere tho vein-Lissure, both laterally ond in a
winze sunk bolow the lovel, p&nmas into the rhyplite on both sideas,
tho pay-ore ceasen abruptly, only narrow barren voins of Docond
Loriod quarﬁ? {(including hﬁbnorite»bmurinw quartz, Second Feriod .
B) passing into tho rgyo]itm. Farthor weat thé vein disanpears
in o complication of Taulting: end an important'fault--ﬁho
Central Fault-~oocurs, on tho west side of vhich "plaany {trschyten
%omes in, and with some Montuna Breocois and midway endesito
(“calcitiaganﬁeaito" cheot) occupies the drifis oy Tur o Yo
Buried fault. Thic “"glassy trachyte” shows lurge smounts of
barren quartz of the feocnd Poricd, in 11l-defined velns, but neo
ord.

- The drop of the Buried fault brings in & block
of the Mizpah vein on the wost ﬂido; with Wizpah trachyte on both
walls. JThia veln ie ocut off on the weat, not far Trom {the Red
Plume shaft, by a barren vein of the Second “erioﬁ (I'dévay -Pault
vein), which 1g probably connocted with the acHaemera vein.  Above,
this veln-block 15 out off by a flat, more recont (vnsilicified)
feult, evi&antly of eonsiderable oxtent, which i1s repardod as
probably the Siobort fault.
| The West Dnd rhyolite at and woot of tho Red Plume

ahaft on this level adjoina the Mizpah trachyte which lies on the
north, with & very evident cast-wost striking, north-dipping
now oocupied by an
Lmenge Hecond Period Vein (Rod Plume Vuin) of the NacNamara

type. This fault and voin are well shown in Seation I, where is

also shown the probable conngotion and oontemporaneity with the
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Geellamaya voin. Thia “wﬁ Iune voin, 1iko all others of this
*wrg'maivlv barren, althcnwh looally 1% eontalnn come hiph-rrade
ore. The dute on this vein, combinod with thet on L4 L4 Quny
0G0 «Loot level (only a fow foot chove the Red "lume 600) rhows
thet the Nddaway fonlt-veln cute off snd probably % armiqutnp on
the cunt the Red Flume weoin; snd thet both sre out of. uhovo
Uy the Ziebert fuwlt. The Midvay fould and foult-veln repravent
en deporytant northesvt-striking, flat (20 - 35°) southeant -dipping
gone of &amylacnmant, heving as ascon on hordzontael plan {4n the
¥laveys a ctrong Iai%*handcﬂ dicplacemonte  This foult 4p older
than tho Montena fault, whioh 4% does not Qisplace. (4n the |
Hidway ) ,end sloo 0ddsr then the Siebord fault, which belonps, 1iko
tho lontans, to a rolatively rocont period. As tho Lontuna
fonlt 1 probadly, lide tho Burro fault-contaot, probably mainly
s normul conteoet affocted by subseguent faultdng, thé Fidwey Luuld
ond fault vein 1s wloo older than the Hdway sndesito, which
confiimg tho deaipgnation of the vein an bolonging 4o the fecond
Poriod . |

- A north orong-cud ls now exploring the ldzpah

'trnohyto lying north of +thoe Rod Plume ohaft on %him lovel.

Thoe Valluj View vein on 1hin lvval i neer itp
normul bottom, even whore 41t hus not rosohod tho Vet Znd rhyolita--
and 1t pinchos out to 1ittlo or nothing at both ondm. Jome
prodbabls fmulting along thig vein, oubsoquent to thoe intiusion of
the Yost Ind rhyolite, is inﬂ teatod By the relations at the ocant
end of this vein, 4o movemany hu?iﬁg beon & drop of the hunging

well, ws in tho cese of the Sizpoh veln.

T e e

i
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Cn thip laevol neithmr the Vulley Viow nor the
ilisrah veins otour. Tho Linpeh ghoft 48 4n the intruaivo “ldway
sndosite {"enloltio andeniten) gheot, and o omall patoh of
Tonopsh zhyolite ("lowor rhyeoiita®) 4s exposod neoar tho Silver Top
faults Thig rook is nalnly donce, white, and woll bandod, and
is dicoussed on p.de6 Ceneral Teport ). B ) ‘

sogxh Lfrom the ehaft, tho liidwey endooite in
sopurated from tho -overlying Test Fnd rhyolite by tho Sicbort
foult, oo nomed 1in the Writaf'a ourlior répart' - fhig shows a
rogular layor of a fow Teot of &omp&eﬁ br@eai&. with @ hardencd
cloy gougoe noam liniting the brecoin. This foult, woll showm
alzo north of hore in the Nontana, bolonga evidontly to the rore
rocont sories of posteundonite movements. Yhore are on thin ‘
lovel, ag shown 4n tho rain erosg=out, o numhor of otrong, north
1o northenst, barren velns (Velne of tho Sogond Poxiod) in the

Vopt End rh;ol%%g% which do not oxtend into the miﬂW&J {"ocloitio")
anﬁezita,ahowingAthe Volnn of tho Second Poriod are 0ldor then
tha advont of the andesito.

In the Red Ilumo 700-foot level, the Ned DMume vein
has boen followed dowm Trom tho ﬁOO:gama hea o Closoy traohyte
foot, ond a Vost Tna rhyoliteo honsing well.  On this lovol,
hovrovar, 44 fo montly boxrven, po lar am dovolopnd to data.

Jore blocks of Rispeh drachyto appoar on thio lovel, and should
be ounloroQe. |
Tas Bed Mlume shal% on thip lovel iy dn Line-grainod

Ligpeh truchyte, lying benooth the Yoot Fnd xhyﬁlita in the shalt

!
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ahdva. ond showing trannition into the Glunoy trochyto.  The
south oross-cut Lrom the whalt ﬁ@mnow from the Glessy truchyto
into the Ltdway (“onleitic") endosito, ovorlain by tho Cluouy
truchytoe. thé endesito 1o anpoolated with Eanaoa rhyolitio
rocky, and rhyolitio brovoles reforred aftor ﬁpch ptudy, with
conoidorable eonfidonca, to the Yonopeh rhyolite ("lovor rhyolite™)
Huuoroun emall dikelets of this rhyolite breccia definitoly
intrude tho sndenite, ohowing partly tho beme dorl glaooy phaces
deseribed on a forrer paga (p.49 Gonoral Report) wad partly the
trpleal rﬁgolitu broacin. 4 bund of thin Vrecola & Low foot thiock
lias‘between theMidway andosito and the overlying Glanoy trachyte,
end is Togorded an & Aike. The vhite banded rooko, with ocoanional
qusrts phonecorysta, ropragont tho came phoaso of tho Tonopsh
rhyolite ea 48 oxhibited on tha Voo and 900«foot levols of the
Hizpah {oeo p. 46 Genorel Poport).

Tho drill-hole record in thoe bottom of tho Zoa
Plune shaft, bolow ¢thin lovel, indicaton thot thia ifddwey andeaite
sheot 1 comparatively thin, and that bolow 4+ e Glasoy trochyte
agaln oomes 4n {Sootion I).

JOTRG o
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footion A shows eapeelolly the Stono Cabin fault; the
paralloliom of the Valloy View oxosmeroll to this Taults tho
Silver Top and Mpha fanlte, and their §alation; tho Burlioed fuult
and the furro Fault~cwnﬁﬁnﬁ; end their relationy the 3icbord
Leult; tho lnsliumers voin: and the wodgling of the Veot Fna

rhyolite intrusion frem woot to cunt.

Beaticn B showns oupocially the Stono Cabin fauld:
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the Valley Viow orosnewall, with
and tene Cubin voing on itn two
the
the valley of eronion Li1%ed by

oie glde by the Duswn

'

Lod Mure ohadd uactﬁon.
Jlene Cubin~Foult Voin ena 2eona
Stone Cabin foult end the Uz pah
intrusion of.iha Glawmy»trmohytm
snieaito dn tha (9away nine; the

the andesito to ¢ho cnRes

around the Desort Cuesn thads o

doplotod indicaten o ventorly mov

bay posaibly emount to op ymuoh g 1500 foot,

funlt-contood

16

tho relation of tho Vulley View

oldes; the U1lver Yop fuulty

. #
Buried fault and Surro Lfoult-contuct, ana tholr relations;

“iduny sndosito and vounded on

U0 Rod Plume vein; and the

ig douigned to chow copeodislly the

Cabin Loult; thoe Junotion of the
the Sdebord fault; the
by the Diduey(Mealetdtien

wodzing ot and dicnppearence of

und the large dlook of Ravoy traehyte

“hac Sieberd fwnlt us horo
eoont on the under 8ido, which

Viewed in thic

iight, 1% ie & possibls hypothosis that tho Sddwoy end Deto foultg

are ene and tho pame foult, soparutod by the Sdeovert fruli. Both

the iidwey and the Bote are northosst-shrdking, flot southonnt -

dipring feults, with normal modor

both are marked locolly by'

& quurts, and both are ovidently older than tho
The distance betwoon the favlts, whien
feult movement 41 thoixr identity should bo truo,

feet, es mensurod on Tho 600-foot lovel map,

ate downthrow on tho csonthonnt

lorgo amounta of barron Second loriod

Sioborts funlt.,
would mossure thoe Sdiohort
i 1000 to 1100

and on oeotion ©.

ceetion D 4g dopicnod osopocinlly to ghow the Eizpah

and Valley View veina; the pinching

out of the Valley View vein in

izpnh trachyte, in Gopthy tho offoot of “he Alpha fault on tho

Valley View vein, and the oxtonsion of ono of

tho broken atunps,
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after the fanlting. |

Seation. b 4n docigned espeeinlly to show the
complox ptructure ané histery of the dspeh Fanlt-zonog ond nloo
affordn n good pootion of tho Valley View Veln.

Section P srows good geotions of the lapeh und
Yalley View voinag tho bohuvier of tho izpsh voin on recching
tho Teat Tnd rhyolite; the Volley View oronn=sall, ond 1hs ralotion
of the Valley View and Stone Cobin veins, on tho twoe sides of this
0roma~w531: and tho courso of the Vizpsh Lault on passing from
siispah dnto Hontend workings. It sloo chows tho 1dentity of
tihe "Tegert Oueen® fowlt with the "106 Fault" of tho Lontane.

Snotion 0, token approximetoely thyoush tho two
nain ohafin and drilleholen, shows improssively :hmviwmonme mass
of Tonopah Thyolite (Mlower rhyolitet)y with exoollont orosse-
geotions of the Valley View mnd MNinpsh vmina; tho pinohing ocut of
the Valley View voin in &enth,bofore reaching the Test Ind |
rhyolite; the relation of the Valloy View and Stone Cobin veins,
on the two pides of tho Valloy View oross-wall; the passago of
gomo of tho Stone Cabin veins through the Valley Viow 6romsuwm11.
though with abrupf change of volume; the decidod tendonoy of tho
¥izpeh vein to pinch in depth glong this m@oﬁion. even bofore

reaching tho Went ¥nd rhyolite; tho Blobort fanlts tho Desert

vein (Third Poriodi; & rhyolite porphyry &ike in the Tonopah
rhyolite; and the maa@wu of andositic rock fucluded in the
Tonopuh rhyolite. |

Seotlion U shows oxcellont crosa-geotionn of tho
Mzpoh ond Valley View veine; shows tho offeot of the Alpha feult

on the orizinal Valley View voin, and the pudbsequont prolongation

B sisihusiianiot: Ll Bt

s e,

T s
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of tﬁ% origin&l fleosures pest the Loault, which new flo- uros havo
beon cemonted by lalor, arellor, wstelly low-orpdo or hurron
vain0; i11umtx%zﬁm Lo Oying out of tho Yalloy View voin in the
hoispah frmehy&& in dopth: ohows the Aying out in deopth, ;n tho
Minpodh ﬁr&ehytm, ol oue ¢f the Buryo volingg dildotrates the
ddaplucomont of tho Uirod voin b Ll Botn F&uiﬁ«vain: and the
outiing out of 1the ptill ptrong Miopeh veln 4n dapth by tho
Yoot ¥nd rhyolite.

& feetvion T shows eupecinlly the DnollemaTs and
Red ﬁlum@ volns, and thedw ralation; the culting off of the i3 $ 4V Y
Vein {Frat Zerlodi Ly the ortongion of the Leelumura voin
(Second Poriodly end the fla% fould (Siahérﬁ faull?)=-outting ofp

tho lidspoh Voin shove.

SALI®HT POINTS BRousiy o oy DARS AOD OReTIom

The mups mnd seotions show that tho Valloy View
vein han boon dovoloped ‘o itn ternination--in the minpuh Txruohyto e~
on top.‘bottdm'amd oldes; snd thet no Turthor oxﬁmnminnm of 1t
in any direction sare likoly to be fwnné. Tho otrongor Nizpoh
voin mainly oontinued downward in w1l otrongth £113 it vian out
éff'by tha Kon*ana~Sost Ynd rhyolite intrucions.  Theo subooquent
Llgpuh andesite wsnd Jonopuh rhyolite intrusionn obliterated nll
the oldor Toeks, wnd tﬁ@ thickness of +the i&ﬁtor 1ntrueion appours
to be o lrmoense thut thore 4o vory 1ittlo furthor hopo of
ecncomntoring vaing of this Pirst Poriod 4ype in-dopith 4n thio
mino. fThe oxtenoion of tho «izpah vein on tho eant pasges into

tho Beiﬁant.

Somo dovelopment work moy 8$411 bo donoe on the
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Voine of tha Seamnd Mardad--papoaicodly tha Red Plume voine--in
the J‘*d Plumo grovnd . e Mopeh trachyte dn tho nw‘t.m:o”‘i‘am
part of tha Company's proporty should bo thorougnly grplorsd for

now voins.

J - pw e g A
4\1r””'"(‘l;ﬂ £ (,",‘. ,/'4"1 7“* 0]
NP .

LY. A

Follewdng 4o the analysen modo by tho United
S¥pton Coolopleal Survey of v waloy from the doap vertisal
drill-hole in {tho Iizreh onwlh:
L

Report of Mmalysls lo. 2496,
F&%mrlul racaived Lrom J. D Spurr,
ot w&ter, wﬁnﬂymu. dovadu.

Texls por willion
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Ho work rocorrsndod.

From ortremn centorn portien of vvryin:u (D 708)
dvivao | REONN 555 ploratdon arift 4in 4l”p' ‘
ﬂ.uﬁ?wﬁv (”:4?7 *r mnﬁ'gto") QZO&H“Cuuuiﬂb ot
imfwrv peath Lo explore cuarts on trachyto-

ﬂ*oﬁit vn.:ae%. anﬁ s4 prootor Antorvals nort h
a3 ploin explorction work .

Drivo u.n.u. on voln about 20 J. of S. 7. Shodt,

o

wnbll Ve DL Blvoldite 4n conoountnred. From this
Arilty of o oultable » Cdatonce ?n. cross-out
Yinnah %r«vkyzn (v, A."} to Ve e rhyolito
conteet, both Jorth and Douth.

Prom brovat of Qrift 70 8, crooo-cut . 0. (0.4 "}

1A0~0

aaﬂﬁﬁn o & de3 W niroctiun, to W. e Thyolite

A?on“ dno ebout 170 Tast of Doo ort Cnoon Shoft,

vx‘«.ww'w Lo lorth-louth Cm;mmu'& botlwenn noeih

boundnzy line of RES LY and Glaney troaohyte or
other horron &a,w: ¢iet on Donth, thoroby erosa-

Cutting wholo lapah tonehyte {("lode garpﬁ"rv")

forsetion at this point.

Un pone devel erplore voimn noz thof Dosert fueen
shady Sron workinge, e“pmein*lw Trepment of
Lilnpoh vnin ebout 160 £4. . of Sandt, radcing ap

EELR T Y

PR \'4”’1

ﬁrmm thio voin Junt vest of proxn“*w line, eropge
eut M. traehyto ("1£€ﬂ porslyre™loin o 6irﬁmﬁian
8 Littlo Voot of iorth.

p?ﬁm point on Velley View arift whout coordinate
V00 Y. Crogpeeut i, troanyto (YEe A.%) to

dorth to W. D, rhrelite conbaot.
Prom S+ %+ thadt Grﬁwm~“mﬁ Giw frwnﬁ”tm “south to
We B rhyolite contuool on property line,

Continue eronn -uu* Hoe 630 fouth, Lonping on Tept
olde ol Suried Pools ‘e um long ag 1y ”““'“Wﬁ in

Vinyan droel "%0 fﬂw.ﬁ ') IT vontnod oL trushyte
(" AWM and rhyolite (W2 .JWhy.) 1o eneotntored
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(X3

. *
& contuet ii 1t shous favoreble
infientlone

A% peint whowi 3560 Ve BEZB N, crasa»nut llorth
/3 Dhoals W %o Proporty line

an?izua aronn -eut GRG

0y 1Tae e o Hoxrth {?C nrapertey Tines
- LR R NN

g e s St o <
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