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. Geology 
Y . 

,. ~ •• ~ ,,i .. • • . General staternent ~ ~ 1o 

• j \ lo. -.0.. . . 

1 -'' r ; f • 

The region lies in an area of p~rily\ediment~ry rocii:~ wfu:~i; a~~ - .. ," , 

~· :-!:J.&. --...~ ... ·~pallY_ ~eso~oic ~d are ·~fite~.: ;~olded~~'~d fa~i~d ·~~d ·c~t ·.bY' {ir~ar 
- ~ :. - ~ • - -:"~ . ~;l :f 

'"'···uo_._ves; .and flooded by Tert,ia.cy~~lav~ .. s as sh9wn on Figure 4• The ~esozoic 

', 

sediments were strongly folded and .invaded by granular intrusives at :'~r about 
. . 

the time of the· intrusion of the. great Sier:.~a Nevada b~tho~itl!o . 2~he ht~c~ts . . . /A . .· . . , . ~ . ··.·~. 

are exposed chieny-\in the ··mountain ranges and hills • . · . · . .. . ·. .; >, ,..,, ... 
... .. ~ .. . 

The ··mo~tairl"ranges · are mostly fault ranges with. much. of their ,. structure 
,. .. "·- . -·1· ~- . -- ... . . I 

monoclinal~ . ·· Faulting· in many instances ha~ been prominent_ ~ifi?~.:~he., .deposi­

· t?.r-: the·;,~~e~iary ;· lavas and cont:Lnues. down to ~he . present1 ., as , shqvm, py ~ 
-~~- :·':'"·. • • - • 4 • - ••. - • ·-- t ... ' :. 

_ tr~~h . __ scarps , .and .recent ·· e~rthquake distU]:'b~c~s :in :the .Stillwater.·and Augu~~~ _ ... 
- ... ' ."• . •. .. . .. . . ·.. . •; .' •. ,• . ..• .. ·. ·. ' ·\-1 ' 

. ranges and in general· along:. the .. nanks of :the va;rious ranges by_ the . tilted 
. ,..... - ... · ... - . '· . ,. ' • . . . . - ' •,{ " . .... ' '· ,_ ~. • .... , •'·' ( . ..... 

a~~it~de ·or ·the: lava ··:flows and .. lake :·:· beds, and: ,bY . t1.1.~_- o~~er. , la;va~, -~~ --g~neral . -~-
~ • • . .; ' . . • - ,. -~~~:-· .. ~ .l . t • ... ; 

being tilted ·at- ste·eper <angles .than the -overlying ·+c¥<:e . .- _-peds • . ~ ;IDhe ~9:~ti!lg · 
\, . ' I ' _, ...__. "': . ' ~""•" . " . ,.··,,;, .,j ,l -. * .• •' ~ • 

)_ 
; . 

' ... -:.· :. 

The faulting · shovm iii ·the ·various mining .. dJ.s.t~:tcts , ::.a~s ,~,Fa;;-vi1w1.::~d .~. · .. : · .. . . ..... ... ....... · ... '"' 

Wonder may be regarded as indicating that of the r~gion in general. 

· ·-~.-In· ·some 'parts of ·the 'regior.t faulting is. so young ,that it is st:pJ. •. -.. :.:i~- •. 

shovnr -- in :.the t'opographl.c '~ for.rns as by.trunct,ated . gpl.c:Q.es _. in ,.the .. _east J?ase 

of 'the Stillwater ·range·: in Dixie Valley • . : :r. ... ·t.:. 
~- ..... 

L As the ·writer' in' the :present work ha.d;, but small opportunity to· examine 

f fi:re rocks excepting in··; the ·.; variou~(-~ng.: distri~ts. -~ny~;; of~.~ic}l; a~e -~_ocat~d 

[. c. apart, the accompanyirig geolo~ic inap .(Figo: 4}.:·is. -~~;rg~l~ lcomp~:.q .. _~_ron(_ .... 
. . ',. . .. • ·.. . ·)>······ -· •... · ~:~~--. ..: ... _, .. -,. ' .· .. ·:· . - ·t.... . !;. - . t . . ·i~--: / .. f e~rlier reports of various ~~thors,, ~n order to ' li~'re . pres'ent 'a"geolo:;gic''picture· 

1r · .. ~_ . . . - , · !_,. · "'!::· ··, ·. "- -::· .'., :..·_ -. . ·. _· 1:1::·· > ·::·;:~ : .. ··~/'-.. - .. . .... i ' ~, :.- 'i:r _, · -· 
t. or· the region. The portion -~o ·the-'horth i.of\ Lati;tud~ ·. 39_.0301t~~ largely adapted 

t~_ ~1: .... ·~~.~-·~.=~_t't!;,:··-_ ' ·-- _"· ,... !. • ,.. • ~~~~- . •.. .. 

~·-- ·- J . ' \~i~ ·~ .. 
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! !rom the 40th Parallel SUrvey and that to the south of the ,39th parallel fro~ 
i' r ; ~ r10pers and reports by Buw~da., Clark, Merriam, Hill:, Spur~, and the . unpublishe~ 

t ._ work of H. G. 'Fe~guson of the u. s. Geological ~urvey on the Hawthorne and 

1-: ~ '!'onopah quadrangleS • 

. -.• 
; . f . l 

l 
<1 

f: 

-~:-. 

, . 
Triassic and Jurassic rocks 

The pre-Cambrian basement complex and Paleozoic rocks are not knov~ to · 
' I,\ 

outcrop in the region. According to the 40th Parallel Survey. the Paleozoic 
. . . . 

-

:ocks rest directly on the eroded A:rchaean complexo 
~- , . ' . 

The oldest rocks -se~n 
fl •. ; 

,,, 

sediments and also those of ,the Jurassic ·rocks during l~:· 

derived from an uplift.ed Paleozoic landmass in eastern 

;~i~flf~iad.a:. and ~vicinity. Their distribution in the region here treate~ is shown 
:.):7'£;5~~;~ ·;, ._; ::' . . ' ' - ~ ' ~ ,;:'! 

·. cnShPe:.-·:accompa.hying map~~fig. 4• ~rhey occur chiefly in the stil~wilter Range 
_, '" ''""';).·' . ' .\:r.:'> -~ : ' ' \~ ' ' ' ·. ' ' ~~ ... ;,,: '·· ' ··. ' 

)~< put~w.~rd continuation, the Sand Springs and Gabbs Valley··:;ranges ·and 
~~~~~~~~~,~:;~Y,~: --- .. - . : ' . . . I . ' ~:-':' 

, _,·--~~- ~§:;:,~~'Q)are importa.nt in that _theyl · particularly their l~estone· 
~~;;~~t_;.:j] ::.i~. -_- ~~~ -~-.: .~~ . . t . . ~1: . ' 

; ., 
I 

v ·· 

~~;m~rs, are hosts to a considerable portion of the ore deposits of the 'regio~ · 
-c::;::.;::':,:.::::. 44. ' . 

f~-;: !he Triassic period was also one of volcanic activity along the whole -Pacific r .. ~-... . . 
.. "<l_ Cons~o · ·' • I~ I 

·'f. 

",t~· .-~.-~-In tneir areas situated respecti:Vely just .:north and south of the Carson ·' 
- r .. 
-L .. . . . . 

·i;:.f:·;s~:region~· , Lo.uderback and Buwalda describe the geological conditions as 
~"''-~,.····, ::: : .. . ' ' 

~'~:~ t~ t::::r:: ::::r::o:e::::egimdrig of Triassic on, · and .both compare 
:;'~ ~------

The Mesozoic rocks are best disp).ayed to the north of the region in the 
·.J i 
_r, f Hu.'nboldt Rc.nge, which in the report of the Fortieth Parallel Survey, Hagu.~ . 
·r 

L -~------------------------------------·----------------------~-------------1 

-~ f.-'-·=~~,- .-lf ~ague~ Arnold) and ·:r::mmons, s. F•, Descriptive geology of U~ S. 
(' t~C-. ~lQ1"ical Eh.'"Ploration of_ 40th Parallel, Volo 2, po · 7141 1S7~· 

. ; · .. 
... . ,. 

.. ' 

' ! 



·. , ... 

P~ge as consisting of an Archaean ~ucleus, surroUnded 

, ;aL~conf<?._rmB:PlY <?Verlain by Triassic strata of great thickness, the~e in 

-:!~~ix;~ o~~lain bY Jurassi.c beds~ which, along the base of . the railge . and' · 

~~~2-~i1G~~Jii :~eti~~1lerel are steeply tilt~d, broken, end associated with ma~ses . of 
r""'t _.,_ .. ~-- ·. . . . .' 

··.,-3f~;~i~Ii Z.tiyol:l.te· andba:Salt, and With poorly exposed Miocene beds called' · .•.. ·.· 

,;-~":T~ckee group. The Archean and Triassic rocks were described as ·~p~ringly · 
t'" ' ' 

.... <:- K-:···cut by Mesozoic dikes:, chiefiy . diab~se. The Triassic rocks which, iri ascending F . . . . . . . . . 

:~~,.-~(.ord~r _Hague designated the Koipato and Star Pea\ "series", are · here te~ed · ,; . 
' - . ·' ; I" 

~fff~-~;~;_~-:£~-- ;=-:. - _-;_:_··· ·_. . ' . ,!;' 

~~- spectively·:rorma.tionao- · :,: ~·. :!· 

~!~ti'2-;;l#~~h~'"K0i.~'ato fo~tion was supposed by Hague t~ consist chiefly ~f 
z~~"MF~J!l,ttl;morphosed silicified sedimentary rocks:, beds of qua.rtzite overlalp -- by · 
~-:~-:~ F ~.~- .-.; --·--- ~ - · . · . . · ;JH 

·~:~~~if~tn!ierstratified beds of limestone, quar-tzite, and "felsitic porphyro~~s 11 .:: 
- .,-· fi .'. . :; . 
-~~;~~~:It was referred to the Triassic · and .regarded as of the same . geologic .i:·age" as ,: 
.... " c t,, '-·~ -~·-· - .' - -· ;1 .. 

?S:~ft·h~ -lower members of the "Red Beds" of the Rocky Mountain region.'~1 Its 

~O·' f,·~:~'b~~~fitimated ;~t 6,000 feet. ;~ 
~::~~t~~l(_..form~tion;sho"n by Gabb, Meek, and othe~s to be of 

';' 

~. -- .. ~-"'-" :;~l~~~~~--,"~~riassic age:, occupies somewhat more than . the nort~ern . -
~::t~~t;~~~~f!'~he~, half of the ea,stern half of tfe Humboldt Rake~- : :t · .. 
::i~tiw~~~~-~e~t~t~~(by -,.H~gue .. t ·ci-- be ·lo,ooo ·'re·et. ·in thickness. · ' 
i~i~::r :~-~·~· -- · · .. ··-- · · · · · 
;~;...' .. t:•" ~ --.:~·· . -': :. 

i ~ . 
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;, ~- ~·· .:. ·- .. 

According to .; the _section .compiled by Ransome fro~ Hague•· ~ .·. description·. 
{ ?- . ' 

it consists of th~ -following members: · -l . ·· 

(. ,, 
·I· , .. 

Sectiotl -of the Star Peak formation, sta:r• Peak :Range, Nev. 

!Compiled · from the .de'scription by 'A:I~old Hague~: · 

Massive. limestone ••• ·fi • .•••• ~, ••• ::~ ••••• -••• ~ ••• .-....... :. : ..... - ~ ~ - liSOC>-2;000 
: . !". ·,:· - . ·-: '" ;',. '. 

-··~·-· - ,..._ . 

Black arenaceous : slates. •• •••• i • • .- •• •:• ....•. ~-~~ .... ; .. ~ ~ - •• · 200- .300 
,.. ' ~ ' 

Slaty quart~ites alter~ting with greenish schistose · 
rocks• ••:• ~ · o y. • • ••••• ~ ••• • • ••• ·• • •· ••••••••• -• .-;.• •. •. • • • • ~- • ~ - . -- .;, • -..L..:_.~:··•·..L · ·-

Limestones, ·dark, almost black at the base, passing 
, · up into gray and blue varieties$-o~ . C!. ~ •• ~ •••••••••• ~. • •·· •. 1,'200-11 5.00 

The star Peak formation is noted for -its abundant Middle Triassic verte~ "'"-~ · --~-~, 

brate and invertebrate fossils, which have been described bY. Gabb, M~k, _ 
· Hyatt and Smith, and J. c. Merrian. * * ·* Hyatt and Smith :land ·smitll/ state 

that the Upper Triassic is also represented in the Humboldt Range, and list 
half a dozen fossils. The beds containing them are said to be unconformablY 
overlain by limestone containing Jurassic forms. 

· Later -and more detailed work than that .of the Fortieth Parallel Surve.y' 
has shed more light on the geology of the .range and led to certain revisions 

• . l .' ' f\ . 

, ... in the interpretation of' :the geologic phenomena and classification of the · 

., rocks. ·Of these revisions the· followi~g are the more important: 
I 

Aeco;rding: to Louderback, the supposed Archean ~cleus exposed in Rocky 
-· 

Canyon, 7 mile~ north of Nix~n, is pgst-Triassic. intrusive granite with ~ 

associated contact-metamorphic phenomena in both the granite and the host ' :;;-~;-

rocks. 

, . · 
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(g) _ - 5• . 

Accorqing to Ransome, the Koipato formation as a whole is a. volcanic 

l l complex, consisting chiefiy of rhyolitic flows, in which non-volcanic 

sediments, _including limestones, form only a subordinate part. With this 

view, th~ determinations of the rocks in the, Ro~hester district near the 

...... 
. •;. .. -:J 

O'L 

middle pa.rt or the. range by Jones-,Y Knopr,2! -and others, including the 
- t 

_._- :- ... -
·: .... :-'--:.;-.-. 

-'3~~~Ffl~~i--~;: 
-:~ -~.,,~~ ·1/ Jones, Jo c.·, Geology of Rochester,· Nev.: llin • . and Sci. Press, vol. 

lOb, ppo 737-738, 1913. 

Nev.:Zb.~~:~: ~:i:h76~oi~~.~~ ore de;o~its . of the Roch~ster. District,,~~~~-

. --~.-:~?·\;-X/t~~~~-;;~~~~;r~ 

u. s. G. 's·:~t:!~f'":::,·:-~~-:rt:r:~~-~:.~~~ -~ 
.:-~;;..:~·:·-· • < " .'-':.~- -~. ~ ~ 1 

3/ Schrader, Frank c., The Rochester Mining District, Nev.: 
Bull. "580, PP• 325-372, 1915• 

-· ~!~c';.;. i:o:~~ ~~:~~l ------------------------------------------ --~ - .. ':-;:~";-£A 
and Tonopah quadra.ngles "The Mesozoic ms represented by sedimentary and volcani.e .. -- ,----~-~ 

.. .. r- . "~~ 

:::c::~r::::ic~=dp~:::::e r::san~e b:e:::::::o::::e::~~a:::l:r epoch .. :~:7~~~~.··. 
. !I I __ -- ~·-.-~1 

of intrusion." ; . \\ · · .':r--:--;~-?!!::~_f!; ·' 

bJ Ferguson> H. G., ,. and Cathcart, § • H. , Major structural features .. oci~ i 
of some western _. Nevada Ranges: Jour. Wash. Acad. Sciences: Vol. 14, No. 15; , , 

• 
P• '377 1 Sept. 19, 1924. , ~' i 

.... ·-~·- .~~,j;.:..~ 

Here E!Ccording to the same authofs the lowest group of the Triassic 
~ . _, :~_:::~f :il13?tS. -

- . .:~ .. ..::. . . "'":- .. ·~--~-~·. :.::.~ 

consists largely of volcanic materials.2/ 

5./ Fosha.g, W. F., U. S. G. ·s. Bull. 795-E, ~9:2f1. --
·...:. 

- -----~--~---........__-----~~.-.,.;, __ _ 
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) ' ' . . '. . .. ·. ' y , .. ~~. 

~ According to the Report of the Rortieth Parallel Survey, _the stillwater · 
' . 

Eange just to the north -of the region here treated in its larger features 

Y Vol. I, P• 278~. 

repeats the structure of the Humboldt Range in the same latitude. The range 

consists of a granite nucleus unconformably _overlain by an immense but obscure 

series of dark varied siliceous and .argillaceous schists, considered to corre-
- ~ 

· spond ·with the Koipato format~on of the llimboldt Range. The orographieal 

s~ructure, howeve~ is far more complicated and the relations of the beds­

are never as well defined as in the Humboldt Range. The Koipato group.; : 
''/ 

· which here forms the ;.~astern member of the anticlinal., .dips east and is ·:; 

overlaid by the hea.vy basal limestone of the Star Peak forma.tion. · The 

northern part of the range has been subjected t<> severe local disturbances 

dislocations o 

Essentially with the characteristics above described.t the Triassic rocks 

extend southwest war~ . into the Carson Sink region, with the granite inclusions I 

how.ever,' supposed_ t·o be Archeariil being post-Triassic and intrusive as afore .. ~..., .... ~ .. LD 

They are especi,ally pr~minent in the ~illwate~:--Range which they largely __ 

compose, and with modifications they .continue :interrti.ptedly on southward 

through the region:, being prominent in the Sand Springz, Gabbs Valley; ~illlsl , 
and Paradise ranges and the Lod.i Hillso 

As Mr. Ferguson, who has studied in detail the formations 

and Tonopah quadrangle-s in and to the south of the southern part of 
- . -t.h · .. · . . 

region, reports that in lithology and subdivisions -tr~\ Triassic and 

differ markedly from the Triassic and Jurassic 

-· 

A .- . 
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the horth~ it is inferred that in their extension southward through the middle 
I 
I 

... . 

part of, the region these formations must undergo a considerable transition. · . . -. --~ 

According to Ferguson .the Trias~ic on the south consists of at least three main -

subdivisions _ inste~d ()f two, the Koipato and star Peak on the north. Also the __ ·:·.:~;~:'"":~._, . .:""~ 
. .: .-.•; 

ssic cqnsists of _two or more distinct subdivisions.- Moreover, the ¥esozoi~"":,.~-~ -,~:17i~~;~ 
~-.. ~ ~~~"~:~ ~?·_: ~~~~~ 

tions as a whole on the south form a transition or connecting link between~~:;,~_ ~-,,~,,:_:_-::;,~ 

those of the Grand Canyon on the southeast and those of the Sieri:-a Nevaili..'-~~~;,'so,: 
- -~--~-_-::s- -~~ ':.~;..: -Ef.~-

California on the northwest. The · WCfk of Ferguson in this part o·r the ri.~~~~;:~,;~c-~~:: 
. --; -~~~~- ~~,~~~-i~~~~;·;~f~ 

which is far too elaborate for presentation in the present sketch, Will app·E;gr--:;:=~-"J~?i'ff:s'fi~~~~ 
j'IT .... =-; ·.'· ..... ~ · t-.:~~j 

c ~-~-~-~~:~~~.;:.:;~~:- f.~j in ,_& ... later report. 
• 'i (, -·~-; .. · ., _____ ,;;,':.:~ 

.. In the middle ~~~rt of the Stillwater Range the rocks are largely . compressed ·: _::.: :· :::.0i 

into" a single high +rrow rldge only about 5 miles wide. Here in the latitude ~=$~~] 

.. :~:ga:P It:; :h:1::::e:::~ :e p:::::d:s f:e:: :: ::t::: ::: ::: :::y~·tit: {c,~i:] 
shaly Koipato· formation of great ·thickness on the we:st overlain by the Sta~·~::.~- ... ;:~:~~~~:~:-;[~~ . c-:~~~~:;:~~~~~ 
Peak l;.imestone on the easto 

Just northeast of Sand Springs the mountains collsist essentially . of these 
. ~ . 

Jura-Trias ~ediments . here mostly dark shale and limestone, and about 2 miles 

east of. Sand Springs the Lincoln highway '~or some distances follows a syncline -l"-"'-~''--~2-0~::~:;;;;,;;~:;-;, 

in these rocks. : 

One of the most conspicuous occurrences of the .supposed-Triassic 'rocka~is 

t. Chalk Mountain near the middle of the eastern border of the Dlap. Chalk 

Mountain is · a. foothill outlier of. the Augusta Range. It is about 3 miles 
'• 

long by 2 miles wide and 11 000 feet high and _consist.s chiefiy of whitish 

dolomitic limestone which has been intruded by granodiorite porphyry and arched. 

up into an anticlinal fa.ult block, . fig. 41, map. Much of the limestone is 

~ore or less mar.morizedo 



l 
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••• . . 

No fossils ~die-ative of its age have yet been found in the limestone 

of Chalk Mountainl but because of Jurassic fossils found in limestone in the 

foothills ~o ·the south and ·in the adjacent part of the Westgate Range, and · 

'!J (; because of the more highly metamorphosed character a.nd dynamically shattered _ .. . 

-..!.condition of the limestone in Chalk.Mountain, it .is thought to be probably ., ... ~.c .... . 
·.t•; · of Triassic age and to belong to the star Peak form.ationo · .... : 

0{;. : The Spurr map shows a 5-mile wide belt of Triassic extending from 

le~l Dovmeyville 5 miles eastward and a~out 12 miles each northward and southvmrd 

.l!L1 and occupying almos~ the entire Paradise Range.')} 

1/ Spurr, Josiah Edward, Descriptive geology of Nevada aouth of the 40th 
:Parallel and adjacent portions of California.: U.S.G.S. Bull. 208, Pl. I, 1903o 

. ~ ~ r . 

It is probable that some of the areas shown · a.s Triassic on the map in 

the southern .part of the region may contain also · Jurassic rocks which have 

not been differentiated. 

Jurassic-Triassic 

The term and pattern Jurassic-Triassic are used on the accompanying 

map to designate_ a~eas whi~h in the southern part of the region on· the -·~_-.J~~2;:~~~~1:~~ 
. . · vt · . 

Hawthorne and Tonopah ·quadrangles consist of rocks known from fossil evidence 

to be~ong to bot~ the Triassic and Jurassic periods, cLS determined by Ferguson .~_. 

at various point·s, by Buvtalda and by c1ark in the San .Francisco district near . : ... ~-,· 
. •.. . - .. ~· 

·J l uning, · but have not yet been differen~iated. To . the: n~rth of these qu.a.drangl~s ~-
( . 

1-;jJ!l;}} . the rocks are those represented · on the basis of their continuity I geographic 

1'w.:~.:. position ~d lithologic similarity. Some of them doubtless contain fossils 

1o.f<.'· as reported at -several points by residents. In the southern end of the Sand 

·:!: rrrt Springs Range; at Big Kasock Mountain, near Rawhide and at Slate Mountain in 
l. 

~ ·i.·:::·! the south end of the FairvieVf Range the formations include a large quantity 
' 
I . ., ... . ,..j_, 1 t 
-

6 
.. ' •-'1. .... r... e. . 46. e. 

~ _.. ___ .....___., __ 
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Jurassic 

The Jurassic, which consists chiefly of dark g:ray .. limestone and shale . 

and is of considera.b~e thicknes.s, occurs chiefiy in the east, central, and 

southern parts of .the region~ Some is also present in the north margin of the 

map in th~ :Trinity Mountains, a fev-t miles west or Humboldt Lake. 

According to ·the .Report · of the 40th Parallel Survey, the Ju.rassio in . 

the Nevada Province of that survey consists of a heav.y dark gray limestone . 

(, about 1,800 feet thick and about 4t·ooo feet of overlying argillaceous slates 
- §/ 

and shales. 

~ 40th Parallel Survey, Vol.· 1, P• 295. 

The best exposm.t;~s of the formation seen in the present work are in the 

~)Ilid-eastern part of tHe region in the Chalk Mountain district and vicinity) 

particularly 'in the we~t slope or the Augusta Range, here called the Westgate 

Range. Here at about 2 ·miles east of Chalk Mountain the west slope of the 

rang~ beginning at a point a little north of Westgate- and extending northward 

for several miles is largely underlain by dark gray to bluish Jurassic Jlme-
·'" 

stone, which in general dips. about 30° eastward into the range, denoting . that_·;. , . . 

the range here h:as probably been upfaul~ed along its western front • . The 

· o ~ limestone is intruded and ·1n part fiooded by Tertiary volcanic rocks. In­

t erruptedl:r, at 'least, it extends sevdral miles farther northward to a point 

4 miles south of Wonder, and it is also exposed 1.n the foothills near the 

Lincoln Highway . about 2 miles ··south of Chalk Mountaino At a.ll. three of these 

localities -it is fossiliferous and from them ~ollectively has yielded the 
, . ~ . 

following forms ?1hich are referred by Dr. T. W. Stanton, Paleontologist; to 

the lovfer Jurassic:, as well developed in the Hc.wthorne: and Tonopah quadrangles 

~)ri :J to the south or the ·region. 

L •'1. ., 
'J • ' · ; -

\. ·-
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From the locality ·4 miles south of Wonder and 6 miles north of Westgate 

in the ,_,west slope· of the Augusta. Mountains (here called Westgate_ Range}, collected 

by Harry Light: 

Pecten sp. 

Pecten sp. 

Arniooeras sp.( 

Fragment of a large species of the 
type often called Neitheao· 

Fragment of a more compressed, more 
nearly equivalent for.mo · 

PossiblJ A• nevade?,num (~abb).-
Arnioceras ? sp.· Good imprints of a species evidently 

disti~ct from the above. 

Arniocerast1 sp•· Fragment of a large specimen possibly 
r. belonging to the last, mentioned form. · 

:'\ 

<. 

~t 
~ 

·Locality 2 mile's east of Chalk Mountain and 3 miles north of Westgate 
\ 

in the west slope ;_ of the Augusta or Westgate Range::-

Arnioceras ? sp. Fragment of an rumnonite probabl1 belonging 
to this genus. · 

Pecten spo . A very large species of Vola type • . 

Aegoceras ?· sp. A fine ammonite apparently belonging 
to Aegoceras or a related genus • 

. ·" 
In places at this general locality the forms are said by mini~ .-~en~-: ~~:~~~i~~ 

to be very abundant and to represent ma.nf species. ThE~ straight f<?rms, 
said to .. 

the belemnites type, are/~ occur chiefly, if not solely,- in the lower 

part of the limestone which in part at ;Least is light brown, .· and the coiled .. 

orm.s or armnonit.e type occur in great abundance at higher horizons in the · 

dark limestone.: :: 

Locality in foothills l mile south-southwest of Chalk Mountiin;· 4 miles 

west of Westgate, and one-hal! mile north of the Lins~ln Highway: . 

Arnioceras ? sp. Two ammonite fragments possibly representing 
two generao 
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In proceeding from Westgate 16 miles southward toward Broken Hills and 

the Esmeralda County line through a belt of country 10 or more miles wide 

whose surface is mostly underlain by Tertiary volcanic rocks, limestone is 

seen to . crop out in -places, and though it has not been eY.amined it is thought 

~robably .be Jurassic • . Similarly to the south of Chalk Mounta.in..(' llmestone · 

~ropping interruptedly' through a distance of several ridles in the lower 

·west slope of Fairview Mountains may be Jurassic. _ 

It 

t,. 

' ~ 
Tertiary ~ 

Miocene v 

Truckee grou_E Q-.... , · 

As no Cretaceous _ s~diments appear in _.the region:~_-- _it is ·inferred that 

during -the Cretaceous period the region was a land area exposed . to sub-aerial 

erosion. 

The most important development of -the Tertiary sedimentary rocks occur 

in the northwest part of the region in the Hot Springs Mountains and the 

1 • valley to the north, separatingthem from the Trinity Range' Fig. I. Here1 .. 
- -~ i/ 

accofdirtg to the 4oth.-Parallel Survey; the beds are lacustral and expose a -

3/ Vol. I, P• .-415• 

"(' 

thickness or - about ~. 2, 300 feet and consist in descending order of: -· · 
- , 

- -

(1) - 1,200 ·feet ~f drab, ,mauve, gray, pale-buff and white stratified , 
• 7: ~:~:~f~:;:r~:;: :~}f; 

trachytic tuff, mixed with detrital material and all characterized 'by 

changes in color and texture. 

,;. · 

., 

l 

... 

-. ~ 
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. .. - . ~. ' . 

(2) Coarse, sandy grits, gray and yellow fragments.t ... 

J • • 

partially .rounded ••• .••• . •• o ••• · ~ -· • · • • ·• ·-- ~~ ~-~.-::!; .. ,:: 250_~_f'e~~;-~~~:i~A~ 

(3) 

(4) 

(5) . 

Saccharoidai limestone, rich in fresh-water mollusks. • o·:. 60 " . 

Marly grits) yellow and drab, ·rather coarse~ o •• · •. • • 
. . 

' Fine-grained ·friable, buff and gray sandstones, having · 

a peculiarly sharp gritty feel. • • o o • ; • ! • . • . • • · • 

(6) Variable gray sandstones ••• f o ••• <> ••••• • . • • • 100 

·. (7) A marly grit. • • • . • • . • ,o • • • . • • o • . : • • . • • • • . • 
j . • 

. (8) White andjrello•v infusorial silica. o • • - . , •••• : . ·200-250 " 
. . 

. . :?-
~"- ( 9) Paiagonite tuffj beds not seen, 250 feet bE:ing maximum 

:t 
exposur~. 

Here as. nearly everywhere the. beds dip at angle;3 of 10 to 25°, and 

are referred by the· 40th Parallel Survey to the Mioc,ene. · Similarly in the · 

northeast corner of the region about a mile wide belt. of upturned volcanic 

and, sandy sediments of this group extends 10 miles southward along the 

west base of the Augusta Mountains nearly to the mouth 

.. ~ 

. Upper Miocene 0 · 

-:- ·. Esmeralda ton't.tion \1'..... .. · . 

The next important exposures of the Tertiary sediments are in the . ·. .·· · 

south;aster~ pa~ ot' the region where t.hey occupy most of stewart Valley~ i':~;:tf~~ 
. . . . . _,,<.:•·~_, . . · __ ;··- -~~.., 

e southern .pattt of Ione Valley and a consi~erable portion of Gabbs Valley-

and licinity, in all 50 or more square miles as mapped by Ferguson on the 
!; ' . 

·Hawthorne and Tono1pah quadrangles, from which they seem to extend northward 
-

into the Quarjz MounteJ,n District. See map, fig. 4o 



The beds are known as the Esmeralda formation from their similarity to 
. ' . lQ/ .~ .. :~_·: ' 

and continuity with the Esmeralda formation originalJ.1 -- descrio•~d b.¥.-Tu...~er - -, 
• - ' ,· ! ' i • ,I " • - .: 

1Q/ Turner,- H. w.' The Esmeralda formation,. a j~resh-lrater lake deposit; ·· _ _ .. _ _ , 

a:h~~l:::t:e:
5

~=:~:n:~ f::h::· s::::
2
:, E:::~lda County. . ·· ~ --~·;:tJiil 

According to Turner the beds there are compos ~ed of sandstones, _ shal~s, and ·. ':::::-i_.·'::t 

lacustral .ma.rls with local deposits of breccia on .a large scale. They nearly· ; __ :~;:~~l~I:i~~: 
. -. 0 - 0 . • .. ' - . . •' . _- . . . <q~:;:?}~~g{~~; 

every,'t'here dip from _ 5 to 60 , 8..11d Turner provisionally a~signs to them : S. ;·~·-='::"::;"'-;t:~~~r?f;~~~ 

\~clmess of nearl115,000 feet. . . . ,,. ~- n' . . : . . -~ 
In stewart and Ione Valleys, according to Buwalda, the beds consist 

JJj Buwalda,· John P., Tertiary mamm.al beds of stewart and Ione valleys 
in west-central Nevada: University of Calif. publications, Bull. of Dept. of 
Geology, Vol. a, No. 19, PP• 335-363, 19lho 

mostly.pf thin-bedded lacustral fine to coarse textured sandstones1 shales) 

generally _calcareous and hard, and several types of impure hard compact heavy · 

limestone~ They are mostly whitish or light-colored and ·are composed of 

quartz and other sediments deriv'ed from the rocks in the surrounding mountain 

ranges and incl~de cons~derable pyrocl~tic material, especially fine ash and 

pu.rniceo Buwal.da here places the thickness of the formation at about 1,000 feeto· 

The beds -rest unconformably on a deeply eroded surfac~ of the older rocks and 
. ' , 

wherever they have a covering are overlain unconfonnably by fang1omerateo They . . 

· :\re moderately deformed by open folds parallel with the axis of the mountain 
0 

ranges, but their dip rarely exceeds 15 • 

._......--.~ ____ ..-.....,_....,_.;..._~-------~--~~~~-~----··-···-·· 
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• 

. From fossil remains comprising Mammalian bones, fish bones, fresh-w::tter 

. mollusks and wood; the formation is referred to the Upper Miocene. 

Buwalda .notes that the Truckee beds afore described are, in general, 
. . 

/ . v 

~·- .~ 
l 

similar in appearance to the Esmerald~, and that it is not improbable that 
W - ----

the correlation of the Esmeralda with the Truckee suggested by Spurr is correct • - · 

-W Opo cit. P• 352. 
---------------------------------------- ., ·.<•;~~_,::,:d~ 

This correlation is also suggested byMerriamlJ/ who has specially studied 
. ' . 

l.ll Merriam, Jqiln c., Tertiary vertebrate fauna from the Cedar Mountain 
r~gion of rvestern Nevada: Univ. of Calif. Publications, Bull. of Dept. of 
·n_e.ol.; -·VOlo 9, No. 13, ~ P• 167, 1916. 

t!ie vertebrate paleontology of the ·Esmeralda formation from the Cedar Mountain 

region. 

It may also be noted that the sediments formerly kno?.'!l as the Siebert 

Lake beds are novr kno\\'n 'to be . the same as the Esnteralda.. The known age and _______ . 
. . .... .~ 

wide distribution of the Esmeralda formations make it a valuable criterion ·. •:.: .=:-l.::5~· 

. :' . -:-~if;0 
or marker for differentiating · the a.ge of the lavas that unconformably underly' .. :-;;:~"'c>.2~i'J~~~4 

. ~ -,~~L-~~~~- ,~~~ 
it from those that intrude and overly it, in places conformably. . . . . --c''t~~Y~~~~if~ 

\~ Judging fro~ fossil wood . reported Jt several localities;~ the Esmeralda ';. ·'":;·.:,_,-"~§;;j~~:~; 

formation c~vered by later deposits probably has ·a much wider extent in Gabbs . · :: ::·1~~ 
. : - : - ~;~-;-- ;:/,!~,~· /~ 

'*" - - -

Valley and vicinity than is at present~kno~n. For instance,· in the open valle.r 

just north of Regent at about 2 miles nor~hwest of Ra.nhide and also at 2 miles 

west _or Regent, rossU wood, or .which good silicified JQim«iC'iMX _ chalcedonized 

and opalized specimens were seen by the writer at Rawhide, is said to occur 

plentifully strevr.n over the surface from which the place is locally referred 



i 
{i, 

•• 
to as the fossil forest graveyard. As the fossils are similar to the 

described from the Esmeralda of Cedar Mountainj it is inferred that they are 

probably derived from the same !ormation which may occur in this vicinity and 
'~ 

has since been ·more or less buried by Quaternary alll..\viUID.o 
~~ j 

The.Regeni oocurrence of the fossils is at the elevation of ·about 5~000 

. feet, .the ·same as that of the E~meralda beds in the north-central part of Gabbs 

Valley 20 miles to the southeast with the present intervening barrier standing 

at an elevation of about only 4, SQO feet, that near Dead Horse Well 10 miles 

south of Rawhide, and which separates Gabbs · Valley from the wide open valley 
';1'-

on the west extend.L11g to the head of Walker Lake. 

Pliocene 

Humboldt formation 

In the ~ortheastern part or the region . at about 40 miles . east or . Fallon 

in the head of Dixie Valley jand adjoining the Wonder District on the north 

and the Horse Creek area on the east are exposed eroded .sedimentar,y beds 

of tuffaceous "sandstone" 1vhich in turn seem to rest unconformably on the . 

eroded volcanic rocks along the .. "foot o;r the mountains and outliers of them . 

which. they enci~cle in ~he open valley ; 'tfig. to. The sandstone beds are 'rTell ·, ·-.. - ··:- ~..,. 

exposed interruptedly through a distance of several ·miles between the mouth 

of Hercules Canyon and Horse Creek to the northeast, where they are incised b1 
. , 

present gulches to dept hs of about 30 feet. They were observed to . extend up 

the mountain slope to an elevation of 4,1+50 feet, than which, however, they 

probably extend somewhat higher. The beds vary from heavy to thin. . They are 

light colored, and range from gray to whitish. They are composed mainly of 



• •• 
\.[ . porous, light, f~able, ·and almost pumiceous volcanic tuf'.f' btrl; include also ·· 

some kaolin or chalk-like members. They are faulted and upturned and for · the 

most part dip tolvard the N.W. away. from the mountains and toward Dixie Valley. 

The composition of the beds and their disturbed condition -suggests that they 

ba.bly represent showers of volcanic ash and dust emanating from the eruptions 

of the volcanic rocks of the Wonder district and :vicinity and were deposited .. .-:.c 

in an adjacent lake which may have occupied Dixie Valley or a considerable 

portion of it. . The beds are there-fore referred to the Tertiary·· age9 They 

seem to be correlative with similar deposits found elsewhere in Nevada 
'lr w 

belonging to the Humboldt formation, which was deposited in a great lakel 

81. 
Schrader; F. C., Bull. 497, PP• 31, 106-107; . also Bull. 741; . PP·.·~ ~5; 

named Lake Shoshone by Clarence King, which in Pliocene time occupied almost 
. .. 

the whole territory bebween the Wasatch Range on the east and the Sierra Nevada · 
, . ,· ' f\ .· \ 

-· ._, 

. " ·' 
' .. ~'~~ : ·~ 

··.:.:.:C~~::.:~~:::J:i 

on the west extending northward into Idaho and southward for an unknol\n distance~ , 
. . ,, 

The beds ot the Humboldt for.mation,or their equivalent, probably have a 

much wider dist~ibution in the region than the .Horse Creek area here described' .. ' 

but they were not observed or recogni~ed ~s eueh in the present w·ork. The only 

occurrence of them shown by the 40th Parallel Survey in the present region is 

a small belt iD. the middle or'·the western border in the north bend o.f' Carson 

River just west of the old site of Ragtowno 

• 
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(a) 

(b) 

Quaternary depo~its 

I Lacustral deposii s 

Alluvial deposit _. 

(c) .Dune deposits 

) - 17 . 

. / 

~-...,-=--~ .. .';. >::.. .... ·~ :~~ 
. ~ ·...;: 

. ·,j 

· Lacustral dep sits .:·,.· · ·i · · ·:, .·.; ·, • ·• "~ -· .· ···-· .--·-·----~.J 

The Quaternary depositS, areally spelng, consist chieflr of alluvium, ,, : 

but they include also important lacusf.ral leposits as follows:' . j 
The several permap..ent lakes, Carson SJ.nk, Soda Lake, Car~on Lake, and 

· alk~- Lak · h h I 1 ak W er e, s o?-n on t e map, are mere remnants of a much larger ake .- L e - .. 

Lahontan - which, in· the Quaternary periodl' occupied nearly all · of northwester~-L~ .·· 

Ne~da .and adjacent portions of Ce..lifornia and Oregon'Jl:i/ a total area or n~arli- ~2~~\t~;~ 
" 
;~ ......... 
).~ 

I l2f King, Clarence, 

··- P• 504, 1878. I -

. Russell, I. c·., 
P• 28, Pl. XL\q:. , 

Uo S. Geol. ~plortion of the 46th Par~el~ Vol~;~-;~=;~~ 

Lake Lahontan: Monograph U.S.GoS•, Vol. 111 18851 :,.<>'~·;~;/'i~·~;~~tz;p~ 

- - --I _- _ --- --t~!~l~ 

~::g::. ~:
8

:ov::e::e:r:: o:e::t ::s::n f::~ a:f t::ep::::: :~::~~~~~ 
treated and extensive iowlands in the northeastern parto Among other places~-> ~; ···~-- · .. ··.~·---· 

:·L. ~ita shOz:e line recpr).t at their most per:irl tent lilvels, are well marked in the -

fheastern part of ,Fallon on Rattl.esnake Hill, at &:nd Springs :aa miles south- .. ,_. ""'"--"'"'~.,,,...,. 
east of Fallon, and practically all along f he northt~est base of the Stillwater 

t : . I 

·I :~:o::e:: 
5
:e f:::zontal lake, beds and t rraces rise to an average elevati~:~;:J11! 
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. r 
., 

. At Rattl~snake Hilli which is co posed ~! ·a ,. remnant of a flow of blaeld.sh · · 
. '··:~·~· ~~-- ~ :._: .-~·~::·r::~~~~~~r;~~--

[ basalt, the records consist of level shore line incrustations of light-colored'··~:~~~~_:::f.Z.f: .·. . ..... ·· _.; ;· 

calcareous tufa encircling the hill interv~s . from its middle slope to the · 

top. 
~· 

' and n:~::: ::::::c:: :::a;l::i:f ~: :::::s: ::~ ::~::;:::ion;?·'~~~E3.,; 
Lehontan Lake shore terraces situate, at ~ntervals up to -~ height o~_ se;':~a;,i~t~ 

S;iJ .:TI!C hundred feet above the . base of ~he mTnta.J.n. The _ terrac_es are plainJ.y: _~~ib:~~~';:;z 
.dT 

to the t,t?urist _. from his passing aij.tomablle. ,Tl:}ey curve conformably around ·tne·_~t::_~~!_if:.t_~.:-~_:f.:· 
r;T ·.·. - · I _ 

::~~w::: ::t 0~:~~mo::::r:n:uJ:: ::r l:r::n:::rable distance northward, :•;-~c~f~ 
' black volcanic _talus 'or rock debris rded from ·!;he higher slopes of . , .. -, ... 

~------· ... · f ,. mountain, and since ·the recession :of the lake they have been incised ·or loc~. 
: . I 

~to( . q cut . through by
0

trenchant ~ang.ing : t es,_ whose upper reaches during Lahontan 

time supplied much of . the . constructi ,e mat erial.;' . . . .. . 

~ 8.s.. In the north~astern part .of the area on the. western front of the still-
/ .........._ ..... . ~ . . . - I . . . 

water Range between Copper Kettle Canyv:>n and White Cl.oud . Canyon, the writer 
. . .·"' I ,_ . 

counted seven ~uccessive· Lahontan tel aces. At Cox Canyon what seems to be the 
' \ 

two upper of the bench terrace~sta about 25 feet aparh vertic~, and the 

-d~"' a.:' .l - ne~ pronounced terrace stands at ab+ t 50 feet lower than the lower one of ths--~,:.F"'~ · I two. Loca.~y· the _nearly ho_ rizontal,~ake shore gravels composing the terraces 
0

(', or; f meet the face of the mountains in neafrly vertical cliffs or fault scaroso 
I . . 

Walker Lake Valley accQrding to Russell is underlain by roug~ stratified 

r ~ ;:.rn· _;! gravels, . sand and silt deposited in a~ arm of Lake Lahontan.·· 
rod r~ ;ro ·~ -:· ··-··· ·-.--·· 



• 
Elsewhere in the bottom· of the lake were deposited in . places . a great 

thi~kness o! finer sediments; chiefly clays and sands eroded from the surround­

ing mountains and uplands, which the Timber lake well sunk by the Government .. 

in search of potash near Fallon penetrated · to the depth of 985 .feet without · . . w .. 
ching their lower limits. 

-- lfJ Gale, Hoyt, S., The search for potash in the Desert Basin region: 
U.S.G.S. Bull. 530, P• 295, 19~3. 

. Phalen, W. C., Potash sa.J.t,s, summary for 1912, Mineral ResoUrces of . 
the U. S., 1912, Part II, PP• ·880-882. 

The strata as shown in the loe of this well are altern~ting layers · 5 to 

~0 feet i~_ thickness of clay and sand or quicksand. Many of the latter b~ar 
:-·=:z;:;.~~-§~ 

large artesian flows of. relatively fresh water. · At Rock Springs,~l8 ndles 

southeast · of Fallon, .the spring ellt in Eightmile Salt Flat issues_.~artesi~~~~J?~··::?~"O 
, ~- _. --~:-=-'·-~-- !-?~':<.~ _~:-· ~:- .. ;:~l~Z~·;;1:¥f~4 

several feet · above .the level of the Flat and is perennialo The water ·i'a ··~a..,;,;m t··.;=:j;[~~i 

and sulphurous. . .· .· ,;~~~~~:;'~~~T&i 
·-·-.::·-'·---~-.:· 

. Later deep drilling for oil in the Fallon basin seems to indicate that ·.the : ... -c~·:,->· 

unconsolidat~d sediments in the Carson Sin.l< basin may loca.lly be nearly .. .3,000 
.: " 

feet in maximum thickness ·as follows: 
. . ' ' . . Vi 

As a point _. 9 .miles south of Fallon and 1! miles west of Carson_ Lake, well 

No. ·?, of the Syndicate Oil and Gas Co., knoV'm 'aS the Syndicate. well, had,__in .- -'~<.f.'-';:c;.'..Li#:ts 

1922 a depth of. _2845 feet _."all in un~6nsolidated material which seems to -~_e · .. ::·.-·-·,·~· "'"""'·"''='~-
-

largely thin-bedded soft shaly clay which is probably derived from finely divided 

water-laid tuf'f'o Cuttings from this well (No •. 5) contained minute shells in -· 

v;hich, on being examined by the W. s. Mountain Museum, the only fossils found ~ _ 

l'sere .simple Ostracods cons,idered to be derived from fresh water Triassic roeksn.;~-~~:::"':;::2 

? . 
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Thus there appear's to be present in the basin a max:i.mum thickness of about -3;000 .. 
' 

feet of unconsolida~ed fresh water sediments, Pleist.ocene and recen~ consisting 

of sands and silts or clays. .'While. the upper portion of this s~ction. is proba.!U;y_ 

largely Lake Lahontan sediments the lol'i~er part may be Siebert beds of Plio~ene 

• Thus far thefe is no evidence of any beds ·or marine origin in ·the Tertiary 
. 11/ 

and more recent formations under c·arson Sink • 

l1f Hewett, D. F., Exploratioqr for oil and gas near Fallon, Nevada: 
Y~a. _report Sec. of Geology of Fuels, Sept. 1922. 

lr 
\t""~ In the deep weU (No. 5) water stands at a depth of 300 feet below the 

surface and the well sh~rs a slight gas pressure when capped. 
. I 

There is also said to be a deep well in the northwest part of the basin 
.-

at White Plains 28. miles north O'f' ··Fallon on the Southern Pacific Railroad on . 
which the following data were ld.ndly supplied by Mr. John T. Reid of Lovelock 

in oral. connnunication Oct. 1930. The well is said to be artesian in character1 

2,800_ feet deep, and all _ in unconsolidated material - le.ke beds, Valley fill ·or _, ·~ 

--
lrash, with no hard rock, vdth salt water in the bottom. Water in the well _ 

_-'f\ 

stands at ithe surface but does not rise any higher. ,, . . . ' 

At the depth ·or about 1,600 feet was found an 18-foot thick log _of a 

redwood tree perfectly fresh in appearance. 

The well was drilled . in the year l.e86 by the Central Pacific Railroad 

• in whose care the log or the well was lost in the great San Francisco ~arth­

quake fire. This may be the same well referred to in th~ following quotation: 

"I . n 1886 ga~ developed in an artesian well put do'Wtl on . the Freeman Ranch about . .w -
20 mile-s from Fallon and was used to -heat water on a small scale" • 

M/ Salt Lake 1l.i.ning Revi~ , p.,. 28, J an o 15, 1920o 
-~-- .... -,-;---.-~- ..-...--~- ~- •...r-•.14- ~··c- .. • 

~ .,- ,• . 
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• 
As the VVhite Plains well is in the Lahontan Basin, its collar is at 

about the same elevation as the Timberlake well, and the surface at each is 

underlain by about ·the same Quaternary deposits. Pr~babl;r a con~iderable . 

portion of the uppe~ part of the log of the White Plains well is Lahontan 

Lake bed~ about the same as the Timberlake well which in depth are probab~ 

underlain by deposits belonging to the Humboldt formation or perhaps Truckee 

beds constitu~ing the lower part of th~ log which latter formation occurs a 

few miles to the northeast at Humioldt Lake. 

' ., 

The soils of ~e. ·Fallon project and viciW which have been .. . . 

.:napped by the U. s. Depa~ment of Agriculture consist of sediments formerly 

l:l/ strahorne, A. T., and Van Duyne, Cornelius, Soil · Survey of the Fallon 
area, Nevada: U. S. Dept. Agriculture, Bureau of Soils, 19ll. 

deposited in the bottom _or Lake La.'hontan. They are mostly sandy lo~s genera.lly' . 

deficient in organic matter, and all but the lightest contain alkali. 

Jones who has made a stuqy of the lake concludes tha~;"it existed in 

historic time and can be correlated more closely with the Sequoia curve than 
?a/ 

n th.the stages or . continental .glaciation." 

2Q/ Jones, J. Claude, Age of Lake ! ahontan: Bull. Geol. Soc. Amer., Vol. 401 
No. 3, Sept. 1929~ PPo 533-540. 

Dixie Valley separated from the former shore lines of Lake Lahontan only 

b1 the narrow steep divide of ·the Stillwater Range is not lmown to have been 

connected with Lake Lahontan, '. although its bottom lies 400 feet lower than the 

l~west part of the Carson SBmk desert. It has an elevation of only 3,400 ·teet 

and is said to be the lowest point in the State of Nevada. 
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-... - ' ... -. 
The most of the present lakes and Carson Sink are undrained or without 

outlet, water being· removed from _them only by seepage or evaporation, in -con- .. ..:. ... ....::._ · -~~: -~.-­

sequence . of which their waters are alkaline or -saline, the salts leached from -· 
' ... ~ ,.." ::,;-~'"'··-.:.· 

• ·! . . . ' . . .. - .. - <· 

eroded sediments ;and carried in solution being left behind as the water _con-- .:::-~~~~~±;:: 
. . . . : . .. --~ ?~f~::740:~f: 

taining· them evaporates or seeps away. . To this process is due also the .chemical=~--~")·:~)£.;~: 
"'-::i"?:.~~--~---~~~ 

character of the .- various playas or flats shown on Pl. 3, as alkali, - salt a.nd 
I 

borax flats, which are no longer permanept lakes but whose surfaces are cove~ed 

with water only during :wet seaso~s or follovd.ng heavy rains, and they are then _·.::\<·:~:-!~-~~ 

known as playa-l~J.s• · 

-Alluvial deposits 

I 

are the Alluvial deposit-s or ·valley fill forming 1;he bolson plains. They: 

nearlY everywhere cover the broad valley~ and lower slopes of the mountains •. ____ ...... , ... ~ .. -
~. . .. . 

· They consist chiefly of gravel and sand but include also coarse talus along _ c"c·,~J:::":..•.e·o"-'·~-·"'-"-'-~.:.; 

the foot of the mountains and cliffs and silts and clay beside sand and gravel 

along a ~ew of the streams.· Except-ing· a minor quantity along a few of ·the 
...... 

streams~ as C~rson and Yf~er rivers, the deposits are nearly all ~b-a.real 

and were deposited b;r transitory torrelttial streams and sheet floods ·caused by 

cloudbursts~ rhey were deposited at fir8t mo~tly in the form or huge . ran-cone 

deltas .and sheets or blankets which ~th gentle slope extend in some §llsk:aKUXX 

instances _10 miles or more from the foot of the mountains out into the valleys 

and merging with one another -~or.m the bolson plains. Locally as at the 
?:11 

St illwater Range and Walker Lake region they include also mud flows. 

2lf BlackvTelder, -Eliot, Mud flow as a geologic agent in semi-arid mountains; 
Bull. Geol. Soc. Amer.~ vol. 39, PP• 465-484, June 30, 1928. 
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Aeolian deposits (Dunes) 

Dune sand is widely scattered throughout the region;, chiefiy around the . 

margins of some of the playas_ and flats where it forms dunes composed of the 

fine material swept from the surface of the playas by winds during dry peri~ds. 

It occurs largely as knol~ and hills and ridges of more or less prominence~ 

which are usually treeless but covered with a. scanty growth of various des_ert 

shrubs which retard drifting by the winds and give to the forms a relatively -· 

stati~nary character. The forms rre abundant in Carson Sink Valley, especia.lly 

around Fallon and vicinity. An example of the larger dunes is shown in Fig. 3 ,.. 
,.and Figo 4B near Sand Springs. This dune forms a hill 3/4 of a milelong by 

. :3/8 of a mile wide an~: about 500 feet in maximum height. It has for the most 
. ' 
'i 

·- • t~ .~... 1 
.-..... <: 

:~···.. ; )part a sharp sinuous crest at the top and consists mostly of whitish or light-~ey !~~f~;~·;r 
'·- ':•-=i-_:;~:~~:>-·-;},tl 

sand.; The hill is larger and· higher toward its northeast, stoss or prevaili.."lg 

v1indward end, from which point it gradually declines in height and tapers toward 

its southeast or lee endo From this configuration it is inferred tha.t the 

srl j · · mat.erial of which the dune is composed was mostly derived from Fairview Valley 
.. 

•· on the northea.st and was blovm by the wind sout.hwestward through the lo~_ pass 
_.'t\ 

near the head of ·the dune~ Under favorable conditions, ho\'fever, doubtless -sorne·~!~t~_,.::~r;:?t"-~~-:~;.; 

material was a~so derived from Four mif e flat on the southwest. 

The sand of this dune seems to be composed mainly of small grains 

or silica. It.· is said to have .been wsted by a mining ·engineer . from Ely and 

found . to be suitable for the. manufacture of glass and to · contain a trace of w ' ' . . . 
gold. The Indians are said to regard this dune and the crunching and beh.av:tor 

~ Nevada Mining Press, p. 4, May 20, 1927. 



•• 1 . • (G) - · 24 . r 

of its materia.l1 under foot ~or:· ::rrhat like · trampled snow or quicksand with suspicion. 

, Their tradition holds t :·,: ::;. :::.n Indian mounted on horseback · an~. accompanied by 

hi s faithful de · · : eml>.:.:-.::6. to ride througl:. a -pa.ss in the dune, from which,_ however; 

'

rJ.y the dog was able to escape; the .Indian and his horse becoming engulfed in 

. ,' !e t r eacherous quicksand disappeared beneath th~ · surface and no 1;race or them 

h2.s ·ever been found. 

In the northeast corner of the Carson Sink Quadrangle (Fig. 3) a single . 

·~ine of dtmes extends from the north edge ·of the map 12 miles or more southward 

·, ·' ·.:rc Avery Canyon. These dunes are narrow elongated ridges about 100 fee-"·~ 

!:::..t;h 2. fevt' hundred yards vdde and range individually up to 5 miles in length. 

They lie · about parallel V\-:i.th the adjacent west front of the Stillwater Hange 

and more or less closely follow the 4,000-foot contour. The stoss or westerly. 

side of the· dune is . gently sloping while the lee or east·er ly side is compara.ti vely _ . _ ; ~ 
- . --~:--:~~.:r~ 

... -- :::.··~~~----~-!"" 2 st eepq 
-~. . . 

i 
The dunes ar~_;: formed by wind-blown sand and dust swept 

expanse of the 

?revailing winds are said to blow No 37° E. 
~---------· -

·~ f' the dmes at an angle of about 30°, which is of interest because th~-:ciUries 

··.~ ~ t~ !'A.dua.lly migrating easterly at about right angles to their axis. Their 
2JI 

... :· ::: migra.t~.on~ accor ding to Reid wh_o has been closely observing them 

I 2J/ Reid, John T., Oral con"!'.unication: Octo 2, 1930 9 

------------··--------------------------------------------
:-::~::i,:r year s is about t wenty ( 20) inchea per year. The dunes are sparsely 

':_ :,:·.h?.d ·with a s cattered gro·wth of stunted greenish "sage brush", which s eems 

... --,::: .. :-t, b est footholc1 in th lee side of t he du...."le wher e it extends nea r l y to 

~ - c.:::· .;..st a~ J.~ ;);?:e:-::--:- ·~ , '\ , ... "..r~:.·r.·,y instrumental in retar ding the migrati on of the dune., 
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I Igneous rocks 
... .,,, I . 

I 

The mountain ranges contain also a great ~ariety of igneous rocks. - These 

rock& are abundant, vddely distributed an~ · eover large areas. The~ consist 

groups: 

{a) Granule.r intrusives . 

(b) Tertiary volcanics 

Granular intrusive rocks· 
. • :: -.c ~ • . I • ' 

The granular intrusive or plutonic rocks consist chiefly of granitoid · 

_, .--

·.ypes, granodiorite, granodiorite porphyry, diorite, monzonite;· quartz monzt;nite,: _ -~ ·. · 

granite, and aplite,, true granit; however, being comparttively rareo The 
I 

dominant type is granodiorite, which, accofding to Lindf'ep'· is also a nonnal 

rock in the neighboring Sierra Nevada and Cascade renges. The rocks occur as 

masses, batholiths, stocks and dikes, as .: shov~n in the Augusta, stillwater, 

Y;assu~k ranges~ They r-ange from late Jurassic to early Tertiary, and are· 

Jrobably to be correlated as satellites to .the batholitns of the Sierra Nevada 

' d California on the west. . , I .·~ · 

They are manifestly ~ounger than the sediments ·which they intrude and 

· .. - ~ ' he oldest of which are Triassic, and older than the Tertiary; lavas, which, .. :". .... 
·I 

'

:n urn, intrude and overlie them, ~md as but few of th~ many which intrude the 

12t e_ Jurassic and younger formations intrude also the Triassic, it is· concluded 

t hct :Ln age the rocks mostly range from late Jurassic to early Cretaceous~ but 

._"'::J. intrusions extended also into the early Tertiary. IThe principal activities 

:: ... e .:~robably to be correlated with the intrusions of sirhilar rocks which occurred 

- ex:tennive scale along the Sierr a Nevada Range during this periodo 
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At the close of Juzassie, according to the 40th Parallel Survey, s. power- .-~'::. 
' 

, ful mountain-bui.lding period··prevailed in Nevada .wit.h the eje~tion of middle-age 

~ c~ptive rocks whose post-Jurassic age is clear from their cover.Lng and intrud-
• 0 • -' • • 

: :: ':' : ._i ing Mesoz;ic strata in Neva~a and Califo~~. From a. s~a.r ·study of the 
. . . I 

<~ . lr; relations of these rocks to rocks of kno·wn age in variolus parts ·of the West 

· • described by: Lindgren, Ransome and others, it is conclud~d that the rocks are 

· essentially of Gretaceous age. 

According to later work of Nolan they were intruded at two main periods~ 

~.te Mesozoic and early Tertiary. Those in the. western part of the Nevada 
i 

bc.tholith are not later than early Cretaceous and those in the eastern part 

~ ---~·c .. ~.:- 1 not earlier . than Eocene, aome being even younger than folded Eocene and 

,Jlr:~-x~· those intermediate in area are also intermediate in time. The rocks are of 

~,rrJ::r:o. economic importance because ·the ore deposits found iri 8fssocietion t\oi.th them 
. I 

1: j :)O'it in the Mesozoic sediments· in,_the region seem to be genetically connected 

/'r: ~ c:.t:' l'dth their intrusion. They are ·widely distributed throughout the region) 

)'.."·~ -~ 3 ! the first three named occupying areas of :s·ev-eral miles ,or more in extent which 

.i ~.do··:~. ·~ e·m to represent batholiths . and stocks. Examples of them are the granite 
' . 

:J - ~.;: -~ -re2 in the Stillwater Range 10 miles east of stillwater having an extent of 

r-:, ---· 

!,:; # 

a out 16 miles, a smaller area in t he Sand Springs Range~ the diorite area in 

'"h·') northeast corner of the Carson Sink quadrangle, the granod.iori te area 2Q 

·":'U.e, or more . in extent in the 'Was suck Range, the area I of granodiorite Porphyry 

i - t he Lodi Hilla and one at Chalk Mountain, the grani~e in the Paradise Rangel 

and several smaller though important areas of quart·z monzonite and diorite in 

Gabbs Valley Range and in the Pilot Mountains on the sduth. In the southern 

part of the regiotl the plutonic rocks are chiefly qua~z monzonite and are 
. . 2.¥ I 

·,~e .... ieve::)i to represent a single age of intrl._ f>·~ r- ·, ';> I 

21J Ferguson, H • . G., and Cathcart, s. oplt cit . ! Jouro Viash . 

~ -------·--·- ---

1 
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• 
Smaller area.s of the intrusives occur at various points throughout 

n:iz•: . .U.~ thc region in ne.: .. r ly all of the ranges. Both diorite and granite occur in . . 

~ r~· ;_:+o:J·!·' the /n~usta Range. Commonly associated ~ith ... _the larger_ a,r~as of the 
' .. .. ... . --
~ 

jntrusives are smaller areas or bodies and complementary dikes of the granitoids 

::: aplite, quartz monzonite; diorite, and re1.ated. forms. 

The rocks are further described under the va.rious mining camps in which ~ 

occur. , · 

Tertiary volcanic rocks 

As already: noted and shown on the -map, Fig.· 4, large portions of· the " ·- ,~::~~E~t~;:e.-!l&:f';; 
I 

.'J ~- .o. r egion have been flooded bY Tertiary lavas. The ,:lavas . Trere ·erupted tJ:lrOugh~.i~~;£~:' 
• ~r • the Tertiary perlod. ·· It · was earl; :J:'ecognized by ·the ·46th·P.arallel_ SurV~y · and~-f~:;:'f::::~};'·: 
r ::-J :,.,(.; ~ '[ , :· . . - . . . . , ;, ; • • . • ·: ;::.,, -.: ."'"": : :1'-..J:;;~-~~"~~i 

._ v ~ J other surveys that th~ Great Basin shows a great .;: variety or Tertiary lavas -. --~--_.~?.·::~Q:;r~ 
JJi. .. -1! ~O.) · ' . I • .• - - .;I . •· ··:;;.. -~~ 

1 ~··v. 

1 
e;rl :I v·hich are i.dent~cal over wide areas and were erupted in somewhat the same 

f . 

r~.'-;. .. succession~ the order of sequ.ence being in general: 

·;r· . 

-(1) Andesites 

( 2) Trachytes 

· (3) Rhyolites 

(4) Basalts 

1:-:it h this sequence the lavas of the . pres~nt region are in general agree­

. ,... J~: , excepting certain min~r variation~ an~ complications by repetition. The 

. • --: :~ ·· ~-1 periods of eruption were ~ 

(1} Eocene. Andesite. 

(2) Late W~ocene. Trachytes. (Their tuffs fo~ 

Miocene Lake beds, several hundred feet in thickness). 

( .3) EA.rly Pliocene (extending through about the first 

t hird. of it). Rhyolite. 
I 

(l: ~.!: .. c>_: ;_ ~ -( (_i. late) Pl iocene. Basalt. 
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In the pres'ent region, however:, some of th~ rhyolite· seema to have been 
!. 

erunted in the ·i Late Miocene. "The nre-la.custral lavas are younger than Middle 
... ' . . ' 

~liocene~ . They show a netted appearance on> the .. weath(~red sur:f'ace." 

Quantitatively the lavas are present in the follo~~ng order: 

(1) Rhyolite 

(2) Basalt 

. (3) Andesite 

As to loc~tion, the Tertiary eruptives throughout the worl~ most fre-

ouently occur at the angles of powerful flexur~.s or dislocations of earlier - 2:2/ I 

rock masses. 

; 

W King' Clarence, 4oth· ParaJ.lel . Survey, ,Vol. I, p. 606. 

. ' 

The Tertiary lavas . shown ."in the part of the region covered by the 40th . 
. ' 1 

. ' . . t -

Parallel Survey are almost entirely rhyolite . and ·ba.sa1t, and these two rocks 
' .r ' 

. I 

are present in about the ratio of 2:1. 

Andesite 

The andesite eruptions took place principally in the Eocene period. 

:desite i~ widely distributed in .the region, being present .in neafly all o! 

+nc ranges and mining camps, but nowhere is it ~abundant or does it constitute 

:1.·· 1 rge areas of the country rock. In several camps, however, as Fairview, P.and, -

~:.nd Br~ken Hills, it contains important mineral-bearing veins with vthose deposits 

, i t is ·genetically connected. 

·I 
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According to Emmons, itl the ·central part of the Augusta Range "in the 

I ~--------------~--------~----~---------\ ) ') ' ·~ .J 'i 

· ·~ "' ··; 2iJI Emmons, s. F., Augusta Mountains: 4<Dth Parallel Survey, Vol. II, 
. • 1 n. 6 51 ~ 

1 

· 1. -··1 J. :;j· 

! ,. 
j 'i I 

I deep ~artyons to t he ea.st of . Crescent Peak, is I a-great variety or 
•

1 

rocks associated with liJnestones and quartzites,- :apparently wrapped around a 
. ' . 

body of granite • . Through these rocks have poured outbursts of hornblende 

porphyry which have been succeeded by extensive eruptions of andesite .for.ming 

A ~ the ' main body .of the range which' in turn "are covered by fiows of trachyte' 

r; t;:Yr . . 
- ·- - .. and the _whole ~cceeded by rhyolite" • 

r;t A:1o'1 
I 

·'· ' 

Trachyte 

The · trachytes are the' least plentifUl of thE~ four volcanic groups.:O"r · 

rocks. · They _ were eru¢,ed _chiefly in the late Mi~)cene where their tuffa ··· form 

lake beds several. thousand . feet in thickness. In the 9resent region these 

rocks are 'Widely distributed, but :for the most part they are only sperlngly 

present. Several areas of them, ea ch several: miles in extent, are shm~ by 

~e;;; .C.·I ;,·: the 40th Parallel Survey respectively in the northeast base of Hot Springs 

~:~.;...:::.~~~....,=--,., .. ,,,.~,... 

·'1¥" ~-J .rf,.; Mountains west of Carson Sink; in the ~a.st slope of the Stillwater Range, near 

9. 1 the north limits of t he map opposite Copper Kettle Canyon, and at Crescent 

~: . J;F Peak and vicinity in the Augusta Range. 

Rhyolite 

. As the tra.chytic eruptions form t he characteristic volcanic feature of 

the l ate Miocene, so the rhyolites form the char acteristic of early Pliocene, 

their tuffs also fo rming voluminous l ake bedsq Their eruption 'accompanied 

or closel y f ollO'\·'red t he orogr aphic di3t urbanoes that tilted and dislocated 
I 

... :, '= ~.U .) c ene beds at the close of that er iodo 



• 
According to King_, rhyolite is supefficiall:y the predominant volcanic 

~ t 
-· r-·~ • rock of the 40th Parallal Survey field.,- and considerably' exceeds the basalts 

·.hich rank next in territorial area. These tvro 1'amilies cover ten times a.s · 
;"'"j -~. 

. ~sn,y square miles as all the rest of the·- ~voic~c . series combined • 

.. ~ c _,:. The most e:xtens~ve exposure of the rhyolite shown by the 40th Parallel 
.... 

.' ~,·-._ ' ~Qrvey in the present region is toward the northeast in the Augusta Range, of _ 

0 .r,bc(i whose area more than 90 per cent is occupied by a body of rhyolite formine a 

1;rl~'Ioc belt 80 miles long by 12 miles 1~~w'ide' and having a thickness of mostly 2,000 

~.:r ori:J t o 7,000 feet• :. It is .the largest single body of rhyolite in the whole ·40th 
I 

' il 
~.i- :)n ::~ Paralle~ Survey. 

_: ·fr:L ~=~·- · ·· . _ ._ _ -- .. -_-;:~~. _. -
The edges of the now beds forming. the high summit mass between:'~~:~·. : ..... : 

,,·'. _. --" 

T f Shoshone Springs and Antimony CanyOn exposes . a·~; thickness of fully 6,000 feet. : . 

. 'C.O'I' The beds dip gently northeastward, in ;laces ~t angles of about 15°, aU . 

of which dtp; however, is probably not due to flow, some of it being attri­

buted to post-depositional tilting, caused chiefly during the period of 

! basalt eruptio·n. The beds . are from 50 feet to a few· hundred feet in truLel;:neflS4 
,. . ... r ....... ~'' f' .. 

.:-Il ~ )·._ [ They are conformably superimposed one upon . another a.nd are all of diffe~eirt, .--:tif.JF:t~XF:~~·:.:i 
• r • • r ,-. f · Z:1/ . . '~::o 

''"' ,~, external character. . . I . . · ~,· · : · 
cD~· c·· .. --------------------------------__..;. __ __:;.,;.·~ 

21/ :Emmons, S. F., 40th Parallel Purvey, Vol. II, P• 656. 

1 From a st udy of the rhyolites as a whole in the Augusta Range by the 
;v r ')1 I 

J '.J ...-;: .I ~ ~. 

1 40th Parallel Survey, the rule seems to be that the earliest eruptions were 

of a glassy and brecciated type, and the later ones were more solid and 

porphyritic. As a rule, the higher and central portions of the range lack 

the bedding which .in places may be seen toward the foothills on either side. 
I .· . 

l A view of the rhyolite beds near Horse Creek is shown in-Fig. 4-A (Photo 1644-

I . ;; ~ l$45. ) . 

. r·Ac l 
t 
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This larg:e belt of rhyolite in the Augusta. Range is only the western 

·' _" ·~t.Jt of a much larger northeast-southwest belt, the "Great Central Nevada. 

: · ··o"ite belt" which · has . a length of about 200
1 
miles, a width of 45 to 80 miles) 

~-~· ' :. : - _I ' 

.. : comprises a group of six or more aqjoirdng ~a.nges in all of which the 
I 

:_,£~ •. - • -"ominant rock is rhyolite. This tr9-in of rpyolite ranges is said to be the 
2-W 

· t remarkable volcanic feature in the whole field of the 40th Parallel Survey. · 
I 

zg/ 4oth Parallel Survey, Vol. I, p. 615. 

Basalt 
I 

· I 

mhe basalt eruptions occurred mostly in t~e. middle Pliocene, but they 

~. nded also into the late Pliocene, and some are scattered do~~ to the 

ent time • ., ~Q3 · 
I •_pi' . r j· .. 

Basalt Is .commonly widely distributed throughout the present region and 

9 
:i ~;.>:~ : t"' places is more or less abundant. . It is generally the youngest' of_ the 

9 '!:; , .._; 1llcanic rocks .~d frequently caps them and fo~s. mesas which its flows buil.t 

r 31!~ · <J .. : ..:~ n t hem. One: of ~he largest occurrenc~s of tr~s rock is on the stillwater 
! . 

-.. ~. _,_ ..... >' 1t;e at the northeast edge of the map and adjo~g territory including 
\ ,, ..... 
\.\..:';:.. · · ~ e Mountain ,of the 40th Parallel Survey, whe~e it covers nearly 100 square 

-'.its, and the accumulq.ted thin flows locally aggregate 2,000 to 3,000 feet in 

: i 'kness~ The mass rests on a great 'tihlcknes& of· rhyolite through which. -it -· 
I 

· -~ broken. Other extensive occurrenc~s are in the Hot Springs Mountains'; 

• I · ' .· ::,;:::,~r/H·I~·:.;f::C:;X:•·~~'t,\ 
- · --~s northwest . of Fallon, in the west I slope of the Stillwa.ter Range 16 miles 

mount~nous :· .... 
:.~~h ea st of Fallon, and in the/~ ridge about ·s miles west of ,,Sand ,_. 

I 
-- I 

I 
I 
I 

I . I 

I 



••• • •••• (G) - 32· 
.....-.-:·· 

. ,, 

·Tfle hard rocks composing the hills that surround the broad nat Fallon 

· ·-~ ' .. ]:··-'-: ··: basin are basalt or basaltic andesite. · They occur in bedded tuffs, breccias 
J : ; ."')' .. r .... r ' •• 

.. • • •· ·'" · .t. and thin flows !that dip gently west. A~_ eXpos~d easterly from Salt · Well 
T ~ 

:: ~ ; ::·:-:) .L .. ··! Junction~ · ·northea~terl) from Salt Weli .and ~and Springs, the tuffs and breccias 

• • 
, , t' " ... ,..,1 
-- .r , ... ~ ' 

\. I I ~ 

occur in considerable thickness and are of ,vari4ble character. In places t hey 

rise nearly to d~,he top .of the hUl.s where they are capped by fiows. · _:,:~hey a~.e~".::;:.,;:~~;.::. 

:::::dw::~s:h::e ~:::r:ay :s b::e~ :::e~:::::eb :::: ::~:::~==~~~~~~ 
any deep well drilled in the Fallon Basin, they seem, without lioubt, ·''.t o fom .·r:: . .:/H .. - ~~<:_ 

... 

the irregular .hard bed rock that underlies the great thickness of unconsolidated ..... _,. . · 
I 

materials that · fill the basin. The greater part of most of the wells drilled 
.. 1. 

. :T . 
is in unconsolidated material., but ·some · wells .seem to be whblly in the volcanic'/ -

rocks. 1 . ! .:· 

I ' ' .::: j: 'c; ' . . ... ' < :., . ""'T-- -. . -=:= .·~-~"?.<·· 
. ~ o ~iq .n.l The ·wells!. show that .. the · volcanic nows. are very irregul-arly . dist~ibuted~ ~:·:;~~\~:··.-~:~_;, 

. f which, .according to Hewett, the presence of . the Rattle Snake Hill r~·~:i.dua.J. '". · --~· . 
o...:. r.L.:.::>.f.O\ · . . .. .. 

1~:;~J f! ·=> -.:; ~uggests may be due to the possible presence of east'Y!"ard dipp~g north-south pre-

"' .) .. ;}f.L'", 
Lahontan normal faults such as appear to occur along the eastern edge of the ... 

. :,.
1

, , :-I basin end may repeat parts ·of the section. (On the general geologic map, Figo4) .• 

The Tertiary volcanic rocks have for the most part been mapped as undifferentiated, 
I -- --- -:-

tC ~~ -- .. J !-~ _t: 

_. ,;,.,..{ .
3 

.. • examined between widely separated ruining distri~cts. In the southern part ot 

:;~ . ~ the ar~a, however, the more detailed work o{ Ferguson and Cathcart. has separated 
·,; :::.!Jf : t j·"' i this group or ~~cks or the belts representing i1is southerly continuation into -_. 

. ~ (a) Pliocene ?· lavas and sediments and upper Mic:>cene rhyol~te and (b) pre-Esmeralda.··: 
• ~· .. "!~""~ ' .. , 

. i l e..vas . . 

~ - """ - . .. . - . . .. . ---- ____ _.. ________ _.... __ --~--·---- . -·-
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That the undifferentiated areas in the nonthern part of the field may 
l . : 
r ._ .. 0 contain sediments is suggested by the relatiotiship of the lake beds -to'-·· 

!'•- l avas in the west front of the Augusta. range at Horse Creek north of _,--

,~rr,:er (page G-15 and Fig. 4A). 
• •• :.· - ,J ' 

/ 
Ore 'deposits 

Mineralization in the 

: ·-- -~._; ~· . · l c. The ore deposits are mairily of two classes 

22/ Lindgren, Waldemar, Mineral deposits: ' 3rd edition, PP• 516-7171 
~):: y k 1928 

\
1
: or , • . : 

~.f:J .} -· - ~- ]1/ Berguson, H. Go, The mining districts of · Nevada: E-con. 
1 

· nl i: 
, No. 2, PP• ll5-l48, 1929. .;; 

... others in Nevada and neighboring states. They are ~1) Cret-aceous or 

· ·· rly Tertiary; · :(2) middle or late Tertiary. 

. ' ~ ' 

·cretaceous or Early :Tertiary deposits 

The Cretaceous, ea:bly Tertiary, or deep-seated deposits are genetically 

"' :mected with the intrusions ot the granular ,rocks as gx-anodiorite or quartz 

·: -nzonite, as at Chalk Mounte.in, Quartz Mountain, and· Bernice. They consist 

·"-inly of quartz ~ veins but include also contact metamorphic and replc:.ce­

.. , nt deposits in both the intrusive and host rocks. In the temperature classi--
JJ/ . . 

cation of Lindgren they mostly come under the heading of "mesothermal". 

~Lindgren, Wo, op. ci., ppo 598-717. . ~ 
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~,-r~' 1, The- gangu.e ·is mainly quartz with minor quantities of c~rbons.te minerals. The 
I . . . 

;(Y ) , o"'~ primary sulphides incl~de pyrite, arsenopyrite, tetrahedrite, gal.ena, sphalerite; 

":~ .[ ~·i' jamesonite, and s!tHoiw:k:xx stibnite and are argentiferous and slightl! a\U'i:f'erous, 
.... - ~ ,... I· . . --:,.. . - -- ~ . . . 

.:, · u r-: but they rarely constitute commercial ore. The valuable ore generally contains 

'I supergene silver mineralso 'l'he principal metals they . contain . are silver, .gold) 

. ·~-· __ 1 copper, and lead. In the contact metamorphic t~~e as at Coppereid, copper is 
r:~.~ I 

... t· the principal inineralo . In the vein replacement type as of argentiferous galena __ ._ 
0 0 .. t. t.~:.l 

in limestone and quartzite at Chalk Mountain and Quartz Monnta.in, silver and 

lead are the principal metalso As the deposits have suffered much erosion 

their now accessible parts were form~rly deeply .buried. 

Tertiary deposits 

The Tertiary or younger deposits occur as veins, shear zones, and 

replacements almost entirely in the Tertiary lavas 'With which · ~hey are genetica.lly .· 

.They bccur near the surface and belong to the epi~~erma.l typ-e · in 
. ' 

the Lindgren classification • . Tertiary mine!alization occurred on a large scale··-

a..Tld vvith great ~versity. It occurred in xeveral epoch~ but mainly in ·v.d.ocene ~ .. · -­

time . In places the hypogene mineralizing magmatic solutions widely propylitized 

the lavas they penetrated. 

The deposits are mostly · connected \'tith :Miocene rhyolite and andesite or 

their related types as latite and trachyte as at Wonder and Fairview and are . 

Pre-Esmeralda age. The principal metals are silver or si+ver and gold which 

commonly occur. toeether in a quartz-adularia gangueo Silver predominates by · 

wei ght. Copper, lead and zfnc are subordinate. · · Free gold is common in the · .. 

Oxidized zone but not below groundvrater level. . However, workable ore in veins 

generally continuous belcH the zone of supergene ·enrichment. 

' 1 
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Most ;of I the gold . and silver produced in Nevada has COme rroni this 

"":;;~ -~-~ "J· class of Tertiary deposit~. The chances of making new discoveries ·are 

:f"'jt.- 0!: • .: ~ more favorable in· this .class than in the o~der deposits • . 
'... . -·. -

' r:' t" + +• ·r't .. 1 , .., u j, t L 

Distribution 

The deposits are widely distributed in the ·meunt.ainous sections of, the . . . v v 
region in about 26 mining districts as f'olldms: (1) Wonder, (2) Fairview, .. 

I . ' 
~ y v . . ~ . 

(3) Chalk . Moun£ain, (4} Gold Basin, (5) Bell Mountain, (6) Broken Hillsi 

( 7) Quartz · Mountai'n, ( 8) RS.whl.de, { 9) Eaglevrl'ie (H~t ·Springs) and ~~ 
. ,. 

)[! '".!):'3f:u 

·1 . . . /. . J' ·· . . 
(10) Rarid, (11) Holy Cross (Terrell), (12) Bern·my; {13) Sand Springs, 

(14) Mo\intra.in Well · (Laplata.), (15) Job Peak, (16) !XL Canyon, (17) Cox . 

; Canyon, (18) Shady Run, . (19) Fondaway CanYon, (20) White Cloud Cacyon1 ~- ·. ~:_._--. ... · ~-~~~-.~~~ 

' (21) Copper Kettle Can;von, (22) Cottonwood Canyon, (2:3) Marvel, (;;) ;:ss~~":;;~7~ 

Those which are, or have been, the most important, 

Fairview I Rawhicle, Rand. and Quartz Mountain districts. 
+ ·-c ·: _;:•L. 

' Fairview districts are in approximately the sane latitude, 
. er;J·' 

1 t rend as Virginia City, Austin, Eureka, . Steptoe and Elyo 
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Fairview District 

Location 

The Fairview district is about ~ .. ~5 miles by airline east-southea.Bt 

of Fallon, just south _or the Lincoln Highway and the old ·Overland Trail. 

It is in the rugged west slope of the Fairview Mountains, toward their 

north end, at 8ll elevation of about 5,'700 .f'eet. (Fig. ) a.n~f Fig. 27). 

The country rock is mostly andesite. The principal . part of the district 

is comprised in an area. of abou1:, 2 square miles shown in figure 28, 

but during the boom period activity extended severalJniles northward and 

8 miles southward, the south extension being .then called South Fairview. 

History and production :). 

The first discovery of mineral ·in the district was made in the 

autumn of .l905 by F. o •. Norton and c. L. Wilson, prospectors of ~eno~ 

on the ground ·which they located as the Cyclone Group. They. found riCh 

lode,.~ silver ores in place in andesite at or near the surface. Other 
,., 

good indications were soon afterwat-ds found by other parties, and the 

news of these discoveries attracted mining men from various camps; ;l 

stampede began in Februa.ey 19061 and many person~ reached the camp _-~ 

before the date of the San Francisco eart;hquake and fire, which caused ."'~"'-~"-~: .':::';_~ . .:.:,;,:4·:::-;;:. 
. . . ; . . . -_ _.:;-T·~:-:.--~~~:~:-~:-:~.:;7 ~~:·"~~-~ ?:· 

many of the mining deals in the district to be cancelled. 

In J~~r.y 1906 Perley Langdell, of Colorado, 

famous Nevada. Hills 
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l: 

• !!' ~ 

The Fa.i~ew Eagle property-, l'f~eh . a~join.s _,; the , Nevada Hills on the .~--~·-. 

northeast, soon became the second important proclueer of tbe camp. It ·c:;:'~~:~:. 

opened up shipping ore in several plac~~.l _and on the· 200-f'oot level it •. 

had a. 15-foot ·vein consiatirlg mostly of . sulphide ore ·that ran $50 to the 

·: • i ton in ~Uver Bnd gold1 and a- 2-foot oreshoot rUnning about $700 to th8 ' 

l .. ·.l. J ton. TWenty- hoists were being operated early in 1907• ·· In ~prll the < 

.;.10 

. . . 

dewcribing th~ ; location or .ot~er ~eatures in. the dist,rlct, as is also 

the site .or. the Nevada Hills mine .• 

By July 1906 an indexed claim map covering; more than 12 square miles 

and showing about . 400 claims had b~en prepared nnd_ published by United 

state~ Deputy Minerll Surveyors. By 1910. the nucleus of population and 

activity bad shifted to a site in the Fairview Canyon, about half a mile 

northwest of the Nevada Hills mine, -where the company built a hotel and 

other buildings for housing its mine force. This settlement became 

· known as New Fairview, or the Upper Town, and the origin~ Fairview as 

'::. 1.· Old Fairview, or the Lower Town. Water hauled 15, miles from East Gate . 

~ sold in the camp :tor $2.50 a barreJ.t . of 50 gallons. The miner~ s wage 
... l· ,,. . f, 

·: t ~ Was about $5 a day. Drifting cost $8 a foot. Freight from Fallon was 
-~ 

;;~~· j 1-1/4 cents a pound ~nd ore haulage to Hazen $12. ;o a ton. 

' g. 

~~. ·: i 
t 

:-.. .· .. 
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The BoUlder claims,. located by Langdell,. together with .the ore. tha.~ 

had then been PI"Oduced, were sold for $7,500 .(IN .March 1906 ?) . and in June 

the owners cleared $8.,000 on their first ore shipment, which was sent .~ to 
'. . . . ~ _. · . - . . 

Salt Lake. 

The Cyclone group. of claims, inc~uding the original discovery in 

.fro . .~ · the dis~rict, .sold for $120,000, the Lena. group for $1451 000 and the Ohio 

group ~or $4,000. _ The Boulder No. 6 claim sold for $18,000; . this claim. 

contained the richest surface showings in the camp, some assays running 

J·.:~:,-.; $2,800 to the ton. The Golden Boulder sol~·~:.,f~~. $2~500. Within ,a few.~ 

. - ;. ...t ••• ,. I 
' _._ ' .:J 

)ears after •discovery or .the camp about twsn.ty prop~i~e had been ... 

patented. .'I,he population, , on the other hand, had .dwindled by 1910 to 

only a few hundred, and by 1912 there was bttt one producing mine, the 

Nevada Hills, ~hough development work was being d<)ne on several other 
· ~ Hills ·_ 

properlies. JTom this date forward the his{;ory . of the. ~ieva.da/Iiti1rir m~~ne -_;....,.·~< ..... :··~'''"'~··~' 

is practically the history or the camp • 

. History- of Nevada Hills mine 

Until 1921 the Nevada Hnls mine was ovmed by the Nevada H!llas -_- •. · ·' 

Mining Co. with headquarters at Reno,. Nevada., and New York City. The 

company was organized and incorporated Apr:tl19, 1906, under the laws 

or South Dakota, with an authorized capital stock or $6,250,000. It soon 

purchased _from W. A._ Webber for $25,000 the Boulder and Boulder No. 1 

cl~ims which formed the nucleus or. the property henceforth lmown as the 

Nevada Hills mine. · By l912, throug~ the acquisition of adjacent ground, 

this pr6perty had been increased to l07i acres, all patented. The 

--....:..=~~~~=---~-----------------·----- ------ -
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Fai~ew Eagle :nine was coneolida.ted with it in 1911 •. The mine was 

a steady producer from the time it wa·e purchased by the company until 

~:.~£.: ... e.!:: it was closed dovmm 1917. Its tot~ .. P.r_oduction up to that · time was 

i::;J .ti-:~~ ; ~3,250,000, of which $2,000,000 was produ.ced before its consolidation 
.\ 

rlth the Fairview Eagle mine, which by that time had produced $30,000. 

The follovdng incomplete figures, all that are now available, 

serve •to illustr~te rough1y' ho" recovery and production were distributed . 

through the years 19ll-1916. During this period the property was 

operated almost ~ontinuously, and ver.y efficiently, by~he Nevada Hills 

:-.:; :..: ·:r .. ,-J t llinSng Co., some of the time ~th a .force o! 120 men. but most of the time 

,.; ".. • .. 7~ .. r..iJ-., •O .. ! 
~ 

I 

···.,, ~Ld: t 

, with about 50 men. The company's prbduction during .this period 1$ said''·~ ·~.!,i~.;;;::;::;,:_~;:;";;:,-~ 

to have been $2,265,000~ 

., 
'I. 

•'' .. 
. II, 

)· 



' (2) - 6 

Partial production of Nevada Hills mine 

~ . ---For period ending .. Value 
11 

Dec. .31, 1906 $121,000 

Tons ore Gross vaJ.ue Average value Percent or 
per ton recovery 

10,956 -. $296,042.90 27.02 89-00 

J· :;,.j!.!O ... d,; Dec. )l, 191.3 

··r~ r •"'· . ·n •, D 1 2/ 
·-·-· .... """' -.i"l·~ , ec. 3 , 1914 

~ 
_. :Jl ~~r ~:l.. : Dec. 31, 1915 

U,919 577,458.32 1.3.78 88.40 

64,348 505,798.67 7.86 ss.s 

. 
•:; . ..;;;. ~ ., lr, Dec. )l, 1916 52,436 402,83.3.29 7.68 

.. 
80.9 

. . 

f 
f 

l/ By the end o! 1906 there had been shipped !rom the property a total· ot · 

·$121,000 worth o£ ore having a net value or $254 to the ton. 

~ Net profit w~s $67,036. 

J/ Net profi~ was $.39,142. Percent of recovery 81•7• 

. i 

•• 

., 

~ . 
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The management ea.ys that. about# $300,.000 or unnecessary expense coUld 

have been sav~d if the quantity or ore re~g h~d been approx:i.mately kno1m . . . 
: before the splendid milling plant was built. At that time, both the Nevada 

: Hills and the Eagle· veins ·showed their l5est values and greatest width on 
lowest ·. · · 

; the/~ levels. The ·part of the Nevada Hills vein to the west o! the 

~~ •~~ ::·. Main fault h~d been opened continuously for more than 1,000 -feet along .its 
{ . ' 

::~] strike; it had produced about $210001~ ~rth ·ofore and "there remained iJl; 
· "'· - : J sight $604,000 worth of ore. In the part or the vein extending east of t~e 

l :~ • ~· J I Main fault on the 465-foot level., anP. ore body 8 to 12 feet wide and running 

LC. :,_·o·.l about $80 to the ton had been opened for a ·l~ngth of 250 feet, and a 5e-:-f~ot 
.. ~ ;.~ . 1rl.nze sunrc !rom this level showed l'/8.8 in good ore to the bottom. 

' 
Both the Nevada Hills and the Eagle vein,, however., passed out or ore 

------ i at slightly greater depth, without any apparent ' reason. 
. . 

Later, work on the 

!.eastern segment of the Nevada. · Hills vein disclosed that .the ore body gradua.l.ly 
G "'"" ,.. : ~ · · - . . . . . .. . 

. :~ .L'~.t. l narrowed downward, with decreasing values, until a; 30 feet below the \bottom 
I , . \ 

, or th~ winze it beeamd of n'o eolmnereial value and ~t 50 feet below th~ve.~ 
,. 

, < I it contained no ore, This part of the mine was further :pmlllp: prospect.ed at 

--- _ ...... · depths of about 700 feet, but no ore was found. . Certain parts or the mine~ . 

:- -~- :..-:--:. . ~ --::-- ... 



• 
Later - in .1920 f'or instance - Fairview was quiet except that several 

~essees were chloriding ore f'rom deposits in the Nevada Hills mine or 

associated ground. One lessee is said .,:t.o_ have taken out $1,200 !rom a 

~cket in the north side of' the old glor.y hole. 
"{ J "\ :. 

-;:·:·~~ / In 1921 the Nevada Hills Min:lng Co. was reorganized on an assessable · 

• _ . J basis under the name of' the Nevada H!lls Mining Co. Reorganized, and was 
: : ':: .: .:-: .... t 

. . . . r operating mining properties elsewhere than in the Fairview District. 
U~ .. ~ ~~~ .~: .· . 

Development .. 

The mine was ' opened to a depth of' 935 f'eet and. was developed on 9 levels 

by more than 431 000 feet or ·work distributed in shafts, . adits, .t,unnels, 

drifts, crosscuts, winzes and raises. It fs said that work was also done. 

d:::.ti~~ j -
1 

on the 1100-.foot level before the mine .:was ~}.osed d.own, and some still, 

n·1e :J2. ~ deeper exploration was done with the diamond drill •. · Drif't,ing and lateral. 

b £:' :-::n·i·'. work cost about $ll.50 per. foot and sinking much of .the Webber shaft cost 
,9 

.. ' \~ l :' about $63.00 per root. 

In point of time much or the work was performed about as follows: 

Year ending ' Feet of work 

Mar. 3~, 1912 . ,4,200 

Dec. 31, 1913 . 6,243 

Dec. ;31, 1914 5,697 ' 

Dec. ,, 1915 11 812 

... ••• 'l ~ ~-' t . • ., t 
; 

f • 
Jt. ~ .. .. 
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•• •• - ' . .~) ·· ~9~~ .. 

~- -~e~ p~~~lp·al· ~~~~t,. -~~~~h ~~~~r: ~~u~~ :~! , .;~.e ~t~~ n!i.~f. ; ~~ :~~r:-~: ~~d:·(~.e , . ·· -·-'·~~- ~ ~ .... 
: ore d~li;~~~d ~o · ~~-e . ~,····is th~ ~~bber shaft, . ·935' ·f·e;t. ~de~~-· ( fi~g> 27~J ·~{,).~~~-,~~ ~; __ -~' ~ 

i. ~- ~ •• :: .1 ... ·~ · ~_v·: · ... ~ , !~:~- -:},_ ! .. ·:.: · · · :r,,:.·~ .. -~-- ;. ,, · ·-~-.~ : .• ~ ; ··:: . .. L'·}.~ :/:.l · _; .:; L_·,_,:: ·: ··,·· :· \ :, .. :.,~.' _ .... .. ~- . 

. right) . This had three .compa~~ents, a concrete colla.~ _ 25 re~~ hig~, ~- -~d .. _~ ·-~.: ~"'' -~· _ 
-· • ·""'I . : .~ G -~ ~ I . .- \ : . \1· I ·. • . ... , • ;, c ; - .. .' :;· .. ' ;, · ·..-::~- . ~ l ) . · ;;--~,; ·. --: :' ... ' :. : : :~ . ~ -;. ~- :~ :· '.' ~ : .. : ·;. ~-~~::~)-"'~--': '~- -~~~~~~,;;t;·}f::~.::-;.::· 

a steel head frame 77 feet high, and it is t4Jnber'ed throughout with .~O~,cbj :::~~X~~:.~~:~::.Cf.:,;~:: ·~ · 
. - ~ -~~· . . . : :: >~--~ l ? ... ; .; .:~~·(.~ ·;.::::: ':.> .:,.,,~· ~;,; ~; . >4 >~7~:·~:-: -=·::>:C:~·-:~~;~;;·:.~:;-;g"::·.-_. 

:I. t 10 Ore~n . pine . .... The -Nevada. Hills . shaft -.had .... tvfo . compar-tments ..anf .a :~ep;~~#~~}~~i': •. 
. • . of 580 ·feet lind 'the Ea:gl'e shaft ·k deptil .of-115· fflet, : : ~ 1J. ,· :Yi~: .Ji,'-';:;, _.:,: .... ·• 

. ~ :·i.: r :.,, 1: 2.~:· ,, " ~~~ . . < '': • · , : ... . ~: ' . ..._ ;r- ~ j_. 1..:!, ~. -· .I:. : ... ;,,;.. . . ; ... ·~ · _. -~ :_: ~:. :~ \• . . e: ' - . ::o 

' .More . th~ 4,000_ feet .. of'. work _was. done in~. the. .year. ending· March .3]., .. 1912, · ,~-=, _ ~-
. -.... -~".. . - .. ... _,_; ... 

for the· purpose'· of ." connecting ' the.:old ·~World.nga · : witl( the'~ ilebber :.'shatt·, ln·.order . 
• l·l I t ' 

1· that . their> or-:e·s might: .. be · ·conveyed·;· to:~ the -milJTio:O'r~ : · economically. The 

·: ,; ;{~' .. .. )JO-:-foo~ ~·l(rvel . ~of ·the-:. Webber ·shatt ;cwas:: '.oonnact•ed ·with·· ~_he '20Q...;.foot . level ot 

:j G'!Ot:J '\t t he Nevada,· l1i118 ·shaft;, 'this·:: being. the:· Suitabl:e;+depth',,.t 'o· .. : recover the:iO:Fe ::ilts; ~~J:~~~~.·~ 

: !) · ._ :::.J1 lr:~' t he Nev:ada Hills ,vein._:we~t .. of . th~ Main ··,fault; r~l;he 450-foot.,, leveJ:·: ~f. -·the Webhe~---- _ ·~,-,:·""''"~ - ::: ,.,." 
I - . , . . . - . 

\.Ll CLid· il . ~ Shaff, WaS :aJ.:so ; CO~nnected 'by. an: 8QQ...;fo.ot ~ croSSCJLlt -with ·. the ldeepesi;'·WOrkingS 
t . . ' . . . 

7 ·) ·18 r~·.:;; of the .. Fairview .Eagle mine; and the 650~.foo~ .. -level ~-<?f· :the 'Webber.o.Shaft:- was."-" 

~r.o;.; ;be connected,with. -_.t~e 565~foot or. bottom ·level _or.: the Nevada .·Huls.l sha.ft;:-ro~: -- . 

. ::.c... ..:JJoJ:: the economical: handling::, -of: ore in .. the ·:Nevada. .. Hills- v.ein· east·. or:~ the:." Main 

t:I . fault •. 

Tre~tment or ore 
... ~-"'- :~· ··_: "t·~ ··: .... ~ ·_ .. -- ~~~- -~ ,l ... : ; ~ ..... ~~J · 1 J!' ·' •.•. ~L.-.. .~_' ~~ .::.·~ .. ~ -.. ~:~:~- ... ~J' ·· "~ ;#. ·w-r'~~, 1 .. ~:·{ ~ O!.t·• 

• 
During the year ending March .31, 1912, the prin~i.pal constr-uction · . 

• ' ,- ~ -~ - ~; •
4 

..... •• :;f'". _-,- ... ~( · .. , , .:~, ~.: ~~ ( ... -~-~~ .. ?'~~r :_: : .¥ ·.~ ::..:. (~-·~~· .. }_.;~ifJf.~. 

: program of surface equipment, including the mill, was eompleted a.t a coat · 
-. , ~;, ,' l~ -'-.. :. · .. 1~, -• • •• • ~ • , '.. '; • d:: ; ~ ' · . L : ~ .. · :.: , ... _ _ .. .. ·r ;.~ _·;~ ;_.~!_E_·h 1 iJ ~~!"i _--::· · 

or about $5031 000, ot v1hich the ndll, including machine shop and other ·· 
,. '$ ,_:· .. . ::. ~',~ .... .. • ·.; ... ~-:. ·~: , ' ' •t· of - t,_ • .:; ~· . • ...... : • ', •• ~:.. : '-' ~ ~ .... .... ~.:·~~ -t ·tl-J-5 

; related buildings, cost about $354,000. The mill, a 20-stamp .. cyaniding 
~ ' ' . • ;i.' . . .. ~ ,:'! ~ ·• t ; -~ :: l, -.. • ~.7 .i •. ·• • ,:~ : • ~ f . ~ , , 'o. ' • ._ .: • • • • .. • r -<• :. .. , ~· i - ... 4 • • • '-~ ~ • ~ -~ ' , 

plant completely equipped ·with the m~~t -~~d~~- ~chl~ery ~d· ~~r~~~~ent;, 
- t, :·~ . \ . ~~ ::~ . . :.·: ~. ~~ ~~ · .. l:.. :1 .~ ~<- rJ. -r ~ ~{. .~-, :J ·--~- , •. ~. .... .. .•• ;': ·1-,·_1 .". · ~~ •. .-. .. · .• . ·· ". '.· . .' . ,! •.· ·, ~: •. - '· • 

• -. ~ - ... · -- .. - - ...... • ,,;."' t:- ~ ~-~ ~ ... ~ ..... - ._<· ... :;.l v t.l\ ' " .rt 'l(: 



• 
The principal shaft, through which most or the mining . was done ~d, .. ,t _he 

ore delivered to the mill, is the Webbe.r shaft, . 935 .:feet deep (fig • . 27, . at . 
· right). This had three compartments, a ~onc;-ete collar 25. fee~ high,, and 

.~ .. : .:- c '-~:: ~~ l . ... . . . '. "'.. - 1"" • • • • • .~ -, 

. a steel head frame 77. feet high, and it is timbered throughout with 10 by- · 
~~ .. -'"·: .. ·~ {: f 

· . . 10 Oregon pine. The Nevada Hills shaft had t!fO compartments and a depth :. · 
r ... 1. ·' · · ,,_ I . . . . . . . . ·. 

. ! of 5~ feet, ~d the Eagle shaft a depth of 315 fe~t. · 
, : • . ..J j" ~~ ~ .: . 

More than 41 000 feet of work was ~one in the ,·ear .ending March .31, 1912, 

for the purpose or connecting · the old workings with the VVebber shaft, in order . , .:. ~ 

' that their ores might be co~veyed to' the · mill more · e~onomically. ·The 
I . . . 
t ~O-foo~ level . of the Webber shaft was conn~cted with the 200-foo~ level ot 

'} the Nevada Hills shaft, this being the sui table depth to. recover the ore in 

'-- ;:;:.; ~ i·IL' the Nevada Hills vein west of the · Main fault; the 450-foot level of the Weeber 

.c:;.:;- ,1·::! shaft was al:so connected by. an 000-foot crosScut with the deepest workings 

• ·e ;:._':.'J:_ ~ of the· Fairview .Eagle mine, and the 650-!oot level <?f the Webber sha:f't was 

~ :.:·r.c connected with _the ;6;..;.root or. bottom ·1evel of the Nevada Hill·s shaft, ·ror 

~ :;~:ou·:- the economical handling of ore :\n t ile NeVa.da Hills vein east ·or the Main 

• 

fault. 

· Trea-tment of ore 

During the year ending March 31, 1912, the principal construction 

; program of surface equipment, including the mill, was completed a.t a cost 
I , . . . 

; or about $503,000, of which the mill, including machine shop s..'ld other 
t 

rel ated buildings, cost about $354,000. The mill, a 20-stamp cyaniding 

plant completely equipped with the most modern machinery and improvements, · 



... ·, / 
t , • • 

I wa.s built at .. the· Webber .. shaft. in the period Se:ptember 1910 to August .1911, 
r::-·::..! . . •. . ' 

. and was operated al.most continuously' until June 1917, when the mine was 
. . 

• .. ~~·<·-!.! closed dov.n for w~t of ore. The miU together with its ·process of ore 
d .[=i~1··J J 11 

1 treatment and flow sheet is ·described by McGraw. 

!/ McGraw, Herbert A., Cyaniding silver a.t Nevada Hills mill: Eng. 
& Ming. Jour., Vol. 95, No. 13, pp. 645-648, :Mar. 29, 1913. 

The cost of .mining and milling the ore in 1916 was about $6 per ton, 

::.:··' .hrll of which $:3.30 was for mining and $2.60 for nrlllinj;:'• 

:\ .. o·~-Gu::~ Some of the ores were easily treated, but some were treated with 
·· usual 

N.;v . .:,t1 £qf .. l difficulty. In general they were harder than the/J!IlDlit Nevada. silver ores. 

'£· ~::: ~~ ~~;£!, . Their manganous character, especially where oxidized, made themmre or less 
I . . 

,T·f ·?J: .o:!:t.~ refractory for cya.nidation, so that the average extraction of about 90 
I . . . . , 

· ,_~ s L.i 'l0: percent which was obtained was regarded as good: Lower r~coveries were ob-

' o.:;·~ )LLGt:j ! tained from low-grade ores than from high-grade ores. About 50 percent or 
a .:!~ the ore treated was passed through a tube · mill using pebbles of Norway 

. jiJ:Jti~i fiint. The mill-tailings dump, containing about 260,000 tons, runs about .. ,- ~ ::-' . 
f 

$1.50 in value to the ton, or about .007 ~z. gold .and 2.3 oz. silver. 

About t wo-thirds of the product was bullion composed of about 100 oz. 

or silver to l oz. of gold, and one-third was concentrate. The bullion 

was shipped to the Selby smelter at San Francisco, where it was refined and 

.t ..• ,<;; _·;. the metals were parted into fine gold and silver. The Company then sold the 
b:) ,J J; J...:v: 

I 

c-.~ :i;; ... J:' 

ere shipped to the International Smelting and Refining Company ~t Tooele, 
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-:• .. fnear Salt Lake .City, Ut~, where they were treated gr~tis by _reason or _their 
'"' -... ~ • r . ·' • . ' . • • ' , 

, f: siliceous character. The company also received returns for th~ small amount 
! __ .... ~ i' . . . 

... . :. . . . .. ~ of copper in the concentrates. During mos_:t of the periQd o! operation about 
t,;}~ 1):::-' .. ~ t"' ... ' .... ~ ·. • . . , ... ,. . . . ' . ~. 

;;· ~· ~:'-:t ~---y:,•: 50% of the production was net earning.· __ .... 

-·· .-~- The mine and mill were supp~ed by the .Pacific PowerCompaey with hydro-

J·: v~ N ~ - · · ,j electric power ·rrom near Bodie, California, .·over a ·une about; 140 miles-·· 
• 4: .... ~..r .:...!.. ; 2.. :. .. '. . • •• . • . • • 0 • ~ • ; . , 

--- long. The camp used a total of about 400 continuous horse power, costing 
,, ~ l . . . . 

D!. _ • about $7 per horse power per month, or $1.33 per kilowatt hour. · · 

- rZJ j:lf•.r "·'·I · 'rhe -mill was equipped for fine grinding lind 'originally bad a capacity 

:>.:. .. ! · · of 120 tons of ore a. day, which, however, had been increased to more than 
~ . . -

J :·1::> -'-LfOO tons by- 1914. 'rile -average treated in that year waS 176 tons a dlq. ID _ 

"1 . .:. ~ "'.c~dt . l916 the ore treated averaged $7 to the ton. . 

: :;·J :>_ .-::: 'o•: ~ ' · Tenor of ore 
... . ~. .•. .. ~ 

, . . ; the mine it was about 50 oz. of s~lver to 1 oz. _or. gold • . ~· .. ·~ .. ~~ _) 

vei~ east . of the main .fault on the_ No . 3 level, 

on No. 7 level, the ore ran only about 40 oz. _of silver to 1 oz. or gold, 
.. "1 

., "; llhi ch, however, ~s exceptional. During the early history of the . camp the 
j.t 'V 

;r; .::.·i:; il :~,,! ore averaged a~out $2 in silver to $1 in gold/ 

-- 2/ U. s. Mineral Resources, ~ 1901, p. 394. 
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/ ~\ Water supply 
~. ;·1·bo...tP.· . . 
, • - h • ~ i Until 1913 the mill was supplied with water · from the mine 1 the now 
~,;. ._.C(' ( ~l : r ,; . . 'gallons ,- · · , 

. i from .llhich .averaged about 5,000/~· --of' . wate~ ,a; day ' ~p to ).916, and ro~e 

~ during a part of 1912 to· 30,000 ·gillons a day~::- <Much of · the . water came from 

. ,... : the Eagle ~rldngs. The water oc~urred, however, only in sporadic pockets or 
.-, ry-r-+ 9r r at . 
,; -- - ... - l chambers in the rocks/iJQ!,. places where it was· confj.ned by impervious .dikes 

,.' t-4 
I • * ' . t'SJ .r.; .t . 

~ or sheets of gouge, and with increase in depth it was ~<?und that the. mine· -.. 
\\;. j~~O(' ' . . . . . "' ._ . -.>.... ·""""···~ ., .. 

was becoming dry. The · company accorclingly procured in 1913 a more dependa.b~~:-i~fi~E5~·: 
. . . . ·~ . ' . . ' . . . . . . . . . -- ~?:'. -.: :- ; · .~~~,J~f~~~\}~~:~~1:~~~ 
and adequate source of supply by purchasing. water rights a.t Westgate;.:, trom. J~~:fd:~~;cJ;.}'·{t: 

. . · · · · · --: ~?· ~:c~i',ffi:; 
which it thereaf'ter pumped the m.ter 8 miles through a 2-inch pipe line, . · ·· ·· ''·~ · 

t_ . .• ;J .j t-;.: .l against a ~tatic ~eac! of 1,300 fe.et. :. 
,. . . ' . . i 

. : -1' 

'' Topography 

The t~pography of the , district and vi.cinity. is mo~tainous and in part 
- .d'f 
'l? o.r.:rJ fugged, as is fairly well expressed in figures 3 and 29. 

I' The Fairview Mountains, on whose west slope the ~strict .lies, form a . 
~· '! rr: .. ,~ ~j !·.. . ~ 

. f belt about 12 miles long by 5 miles wide extending from the Lincoln highway 
J .:. :~ .rr j ~·~ i 

.. : j southward t~ Slate Mounta~ near the ~ounty line. The belt, as shown in 
t 0 ~1 _ ..... J ' • • 

t figures 30,· .31, and .32, consists of ~ high axial ridge about 2 miles ldde 
~ ~:. .rr: 

nanked or nearly surrounded by a zone of rugged foothills sweral miles in 

' 

d.dth. Toward the northeast the mountains culminate in Fairview Peak, a 

ell-known prominent landmark, Whi?h has an altitude of 81 250 feet and rises 

,----·
1

4;000 feet. above the adjacent Fairview Valley on the west. The ridge is · 

t unsynunetrical, its west slope being about 4 miles wide and its east slope 

: 
0~ 1 mile -vdde., and the uniformity of its crest is interrupted by half a 

t dozen peaks and knobs, alternating with saddles or passes. The only pass 
~-:.._ - .. 



;•: 

-~ I . 
•• ., • • < J 

•
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I 

ithrough which a wagon can . cross is occupied by- the old Downeyville road., 
I . . 

1hich leads southeastward through the southern half of the range to Be~ 
l :: -,:: tJ . 

f . 
. ,'~ . ,· . . .. , : Flat, Quartz ~ountain, Downeyvill.e, anP. ~?nopah.. In the. northern part. . 
- ....... ..[ ... .:.. '1 J: .. 1 '-i ~ . . • -,. . 

. ·of the rang~ the east slope, in part a fault scarp, descends steepl7 2~000 .. ,:-~,-:;~:~t:f4';ti0:-;:..' 
s ~- :-I.e-::-.. ~ · . .. ~ 

". c,: ' feet to a rough mountainous plateau-like belt of volcanic lt'OCks about, 6 mil:a··:·<~-~~~,~,i~;;.f:~L 
• p . • ride, above which the Fairview _Mountains have 'been upfaulted. · 

- ~.~ ..... !!.3 .--·.rt! .. C~ .. , . . 

r Both topographically and geologically the Fairview Mountains appa.rentb' 

. . represent a southward continuation of the up}.jj~ of the Augusta Range; ·.l'lith -·:.-t.~::.?tt\;c@<J·~1i'.' 
f'l r r "'~- ""' •;;. • . .· . ···~)l~~~·~t:~JB~~~~ ~·- • ./ ~ •,..I v ,, f . . . • :~;;;; 

. , tMch they ·are aXially iri direct alignment and with which they are loos~ 
;·f ~:J - D~ Ix· · . · · · 

: , , connected through Chalk Mountain. Lik~ the Augusta ~ange, they stand ~etween 
~ : .•. ilD Xri: . . . . · 

. · . t the Desatoya Mountains on the east and the Stillwater Range or its Jouthward 
~ .JBL .... S.{::_ . . · 

continuation, ,· the Sand Spring Mountains, on the west. (Fig • .3). 

/ 
the upper slopes of the mountains support a good stand or stunted 

_coniferous ·trees that are suitable fvr fuel. 

Geology : 

The Fairview Mountains, especially in their northern part, have a 

.b:r . ..J ~ Irl:r:..· · · ' granitic core of intrusive quartz monzor..ite, fiaz:ked on the lower west slope 

.. by an overlying complex of . Mesozoic sediments. All these are nooded and 
f.' e c··r,r (:.£ ; 

~ . . ,. : overlain by Tertiary volcanic rocks, chiefiy in superimposed nows, tuffs 
0 J_, :~·).:J! ~· -· ·l ' 
,1~ or . :i.:!i;.d and breccias (figures 28 and 28a) and it is in certain of the volcanic rocks., · 

·.; • .[.[;::~ · or in close association with them, that the ore deposits of the district 
f • 

~~/·.:. r.C'.J e' oc~ur. · Alluvium and wash fill the valleys and overlap on low slopes at the 
·. - . ~ . .., 

~:;~ ... 

.. ' feet or the mountains • 
. r: !•':.·j·r·t -!r ~ 
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y Sedimentary rocks · 

Mesozoic sediments 

The oldest · sedimentary rocks obs~rved in the present work are · · · · ' 

q· rtzitic schist, limestone, shale, and slate.· 

Seemingly the oldest or these .rocks and probably the most extensivel.7 
. . ~· ; . . . -

osed in the range is a leaden- to iron-gray fine-grained qua.rtzitic 

c car eous schist. This rock has a pronounc;ed silver sheen on . its foliated _- -­

face, and from its laminated -or foliated character is commonly called 

.lat e. It occurs sp~gly near Frlrview and at . some -~ther places, and it 

is abundant at the southern end· of the Fairview Range, ?there from report 

it seems to · be the dominant rock of Slate ·Mountain. · Excep~- ro·r a belt 
·hq,JL~ r:Jr: ·, • . . · · .. ~--· . ,_ _ · . · w . · • • -. - • 

· · -~~ ..bau'd. a mil~ wide, mostly occupied by volcani c rocks, that extends aJ.ong -

_ I the . south ;Lie ,~! . Crown Caeyon, the schist is 'exposed at t~~ .Crown mine 

'C ' 1.~;l _:~o~· \'!"here it dips gently northward into the mountains,. FJ.attish--pebbles Of 

' • < 

it are abundant in the Crown Canyon gravels, especially in those discharged 

s-r. T f rom McDaniel Gulch, which heads in the north-ce~t;ral part of--Slate Mountain • . ::~~~·~~0t~·:.~~ 
' . - -- . / ... ,-.,~·-, 

o.i:;JJ:r-.s'!·/ rom the abundance or monzonitic aplite associated llith. the g:raveli~;;is ii-~i~',ft~~,; 
· _! inferred that the aplite is probably intrusive into the schist back :~~~~~fr'$t;~+ 

$VO rm "..,.I; . . . . . ..- - d -- -· ~.:;:.;:·" ,.};--;· :·· 

-"- ~ = ·I -~~.·~J in the mountain. Aplite in place is well exposed. in_ the north/=~= ot .. S;ate ·..::·--,~}f::-t~~?~~-~:·· 
V .- :;> - • '( 1 ' 
.,. _ ! ,...,, Mountain, about a third of a mile southwest of the Crown .mine. 

~ __, '!(. ,, ;;. _,__ .. ! . 1: . ~- the schist is believed to belong to the Koipeto !'ecrm.tion c!' the 40+-.Ja . 

:Para.ll. eJ. Sn:...-;e-r. 
,_:-:... . ft'!J~ .. I • 

. ;I . 

I • 



Limestone is not abundant.. ·With some associa. exposed 

a mile south or ·the old ~site of Fairview in a. 

belt about a mile long by l/4 mile wide, and ~:t is aJ.so expC?sed on or near 
" • ' . I - T 

the Dandalo and Badger claims and elsawhere. mostly a bluish-gray, 

vy-bedded rock · or medium gra.in, only semi-cryst · ine or but little 

In general it dips gently westward about parallel with the 

piedmont slope which it underlies. In places, how ·ver, it is folded or :"'-'- __ 

contorted and is whitish and crystalline.- ··Just eo th of the Da.nda.lo · claim '·':~~~~~~;:;:;_;,:::"'; 

and near the Badger claim it is cut by an e~at-we dike.' lO-feet 'Wide ot··-_.~· '"~·~·;:.;~ 
. . ' ' : ' ' .. . . ' . .· .·.' &J~~:\~~~t ... 

::.;. tuffaceous· porphyritic andesite, and a little fan er south, just beyo1Ui:~7:;¢~~~ 

.~ · j :: ::::;a::e:::z::~h-~:h r:::t:o::·:hr::e::o:o:~:;:::~;~~tt 
. . .. >)·~-' .. !'>.'·-!."'CcS··5·t.:! 

,;-.¥~~; 

at a ! ew places tit the sides o! gulches. JJ'roin its general resemblance 

~o the limestone near Chalk Mountain, 3 ·miles to t e north, which contains 

Jurassic ~ossils~:; it is thought to be a southward .continuation or the latter : ~-'"---.. ~~'"""'·>·"- -~-~ 
I .. : 

.') f and of Jurassic age. Some of the more crystallin . limestone, however, that 
rr;c . , 

r"c-::~ i occurs ·.farther t~ the southeast and nearer the · s or the range ·may· be 

,·;, .' Triassic~ as are probably also the rocks composin, Slat~ :Mountain, ' In ilai:ux,: 

.... r·, this vicinity the limestone .mdx does not seem to o e more than a few · 
--~ .. #> . ... 

' 
.l. "\ - ~ •. hundred rt!et in thickness. ". . . 

Quat.ernary alluvium 

~apping upon the consolidated rocke along the~~ . lower slopes or the 

mountains is a sheet of alluvium or wash composed of gravel,' ·sand, and_ -

I angular rock debris eroded from .the rocks in the J untains. 



•• 
oJ' r L'' t:ta:e::: :::ef:~t: ::~::::~~=l::~si :::::a:d:~t:c::s:~, 
·n~:';- : ~·, Iilley, west of the range,. at a point 4 miles w st of Fairview; a. .weu:"''.:" ·:·.·,., _,_,·"·~·· 
... .J~J ::> .1 -. i , ._· . _.,_ ~ ' :>:_,.• •.. ' 

.~own as the Hayes-Monnette well, sunk .. in s.~are of water a.t a cost .of} .~ ,: 

_.; ~;, .. ,~- ~.:·.r.~5,000, is reported to_ have attained a depth o t!JO feet_ vd.thout· rea.~g 

. ~ : ~r r :edrock. A considerable part of the well:ls- log however, may represent, 
- ~ ~~-l . . . 
.~.b _ .... r,~ . ... !llried lak.e

1

• beds instead of . alluviumi Wate.r wa . first ·reached at a depth 
~ ... , ...... ~~ ..... , tl ,,~ ~' 

~--· . !-,'f_..,-4- ~-.-.'~~r .350 feet:·, in. gravel wit.h rounded pebbles .abou .. 2 inches in diameter, and.' 
... .- ~'--uJ.•··' ., . , . . . . . ·• 

.:. ., • ..,·.<--: h_r;hl ~his gravel extends to the bottom or the well. . The deposit ~bove the 
. •·· ~ l.J. ,..,. "l . . . . 

21
;, .:; ::>,:t·r funded gravel is described by the driller as "fhip" gravel end seems to 

.: ·<·. ~~ .. 
1

, ~ave been ordinary wash from :t;he bills. · It appkrently was more or less 

:~_.:.::::: :::}ayey or impervious, as the water on being re+hed soon rose 50 feet and 

~~ ,--~·l·.s .: ·r rm.anently s~ood at the 300-foot level in the ell. _The water is said to 
- . 

:~:.i..f. 
2 

~·: .;. c.:;~e of r a~ .. qua.li ty- and suitable for domestic us , but. there is no record · 
. !.. 

.. i: 
8 

;-~e.::; · ;•q~f its even- h!l'rl.ng be6n used. Perhaps the d g out· o! the boom dis-
I 

,-::::~ _, · !:o !. :·~ .;~uraged ·installation or .the expensive :pumping · lant and town reservoir that 

• 

Igneous rocks 

Mesozoic intrusive 

Quartz monzonite . 

Quartz monzonite, locally called granite, 

airview Peak and the northern part · of the ran 

!or.m the core o! 

It is, exposed on the 

._ ,, _ :. ,. ~r· r· orth slope of Fairview Peak and at the foot of the mo'Wltains 2 miles 
_,.. ,_,; ..:.... ..; v • .:.- . I . . . . . , 

i 
~! . [jJ ,! ~ 



.. 

'. 

J 
~:; u jo:·j south or Fairview, where it occupies an ellipt:!' cal area north and south 

':,::;_( ::1 ::o:~i:;: :~:::::oi~:d::n:::o:::~ s~::::;~:::e ~::: . · 
<. · <"' 'I cu:t. the slate at the south end of the mountains. 

:;~0'.~:~- l Jurassic or early' Cretaceous age, like .the gral odiorite porphyry- or tho _ 
• J . 

• hc:·rr-lu: ~ neighboring Chal.k Mountain and Quartz Motintain: :districts. Fragments and 
r . 

1 ~;-·.!·.:.:.· ; boulders of these rocks, especially the quartz monzonite, 
t . . . 

~ r~· ~~ . . ;__- -~. -· i most of the overlying volcanic formations. 
~ . t 

: ::: _,. ~·· ;:~'-1 ; The quartz monzonite is a medium-grained, granular, sparingly 
i 

J'Y; · '!_· .. i porphyritic gray rock, with a greenish tinge t at is· due to alteration. 

r:.(i:.~ ov -~;' of its dark minerals. A specimen from the nor ·h slope of. Fairview .Peak 

is found by microscopic study to consiSt ma.irt~ of plagioclase (oligoclase-­

?'":.-;'!:J ande~ine) and orthoclase in about equal quanU ies, together with considerable - ·· 

j. -- !. .~} . t biotJ.te, quartz, micro cline, and hor:ublende. e ·feldspars are largely' 

c, 'i\J'l .'l:'l kaolinized and sericitized and the biotite mojly' changed to chlorite. 

~Y~~-)) · :;:'ro: With the biotite and hornblende is associated little secondary magnetite. . :.~:~;: .. ; , ~~: 

r1-- 8 d .bt.:.!\ The rock has been deformed by orographic press e1 as shown by sharply bent 

prisms of hornblende and foils of biotite. 

Diorite porphyr.y 

The diorite porphyry is exposed in the no hwest toot or the mountains, 

about 1-1/4 miles east-northeast of Fairview 1 a: an elevation of about 41 800 

feet. Here, cropping through the volcanics on d near the Defiance No. 1 

;i/i·~ · claim, it forms the country rock in an elliptic 

: or a mile long· and is cut by a one-foot d.i.'tte o! 

area abo~t a quarter -

esit.e porp~. Tne 

~ 'i it 
e porphyry is a dull greenish-gray speclcl d rock fine- to medium-

d moderately porphyritic. Only rweath red ·specimens 1 too mueh 

' 
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{ jiJ(, . altered for · accurate · determination, :are s.vailab e• ,. The microscope showe 
t ' 

\• '{r ,.~.;~ the rock to consist l~gely of oJ.t:goclase-andest.e, much-altered homblende 

~ .... : ··rd. e·~ and augite, and secondary feldspar, c~cite~, chlorite, q~rtz, and .epidote. 

' ..!. " l . ... ,. ,. .. ' 
I f'.t.l...J \ r:; 

t. .Aplite 

;;, ,. 'JJi!,l . Eastward, up the slope, fro~ the diorite p rpbyry area on the 
. . - . I 

'.iC' .-:.:··'.;..r.~:.: J . . . ' ..... · <; . ' ~ .. 1 

v: !)~jC(. Bonanza cl.aim group and vicinity the talus. contra angular aplitic 

- debris , from which it is inferred that aplitic kes, probably comple-
"tc ~ --·o~· 

" ... ~· l :nentary to the larger masses of quartz monzonit and diorite porphY1'7 1 

· crop out nearby, as they do elsewhere in the r e~ · Aplite is plentiful 
_:.1-·:: :.:: ,_i C·:· t 

; in the horth part or Slate Mounta.ili, south or Crown Canyon, where it seems 

' to be iniruded into the quartzitic schist. 

9i. l:.;o- bd .. :l Greenstone · · · · · 

,~J~Jc:l-~. Associated :with the limestone and schist l places_and SeemiDg~ :: ~::\r:_:':.i~'::.!::¥@~~~;t;;::;-_ 
:~_rrllo;:,c .. intrusive into them. is a dark-green much altere . rock which probably ., 

t 
1~ou ;. c 1:'1 exposed about a mile northwest or the · Nevada l1 a mine~. 

r~ Tertiary igneous rocks and veins 

.. Int roduction 

The Tertiary volcanic · rocks and veins are thought to be Miocene • . 
. l 
f. !Jcc· They _are listE!ld ... belo1v in order of increasing .ag , the oldest 

I . . ;-
~!il.l . .£ ~ ;' 

f) .f ~;~~ !> ,_ ! 

- .. . ... ,.,.. ... ..,_ . .., -

'I ~-:', .. - ;. '~ 
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Fairview Peak dacite 

·Fairview Peak · andesite 

Pyramid tuft 

Rhyolite 

Grade formation 

Later andesite 

Barren quartz veins 

Ore veins 

Faults 

Lode . andesite porphyry 

Dacite tuff 

i 
,.'1 ' 

From their relations to the underlying ro s . and their similarity to 
:t :: .~ ·"'-~ : 

t . ' 
., 1 rocks of known age in the surround.ing region~ he volcanic rocke ·are regarded- -~:-- ~~. . ~. 

_;: p . 'IV · ·~.-:- ~ as Miocene. · "" .. \. .. - -J.~ ..... , 

, "'I The volcanic rocks are more abundant 

. . ·w~- . . than the others in the district~ and they cont 

....... '-•- . . J ·. . . 

. · . · They :f'o~ nearly . all of the rugged western slo 

ave ~r~ geologic interest . 

all t~e ore deposits • 

e or the range. They have 

knovm thickness of at least. · 3,000 feet, and heir lower limits were not · 

reached in the deepest mine . workings. They ar almost all fragmental • 

. Oxid.t.tion extends · in them to a depth of ,300 fe t, and at the ·Neva~ Hilla · ·· 

• . \,)r~ .~ mine the ground\'fater table stands at a depth .o, probably about 2,000 f'eet 

~ below the surface, so ttha~ it is not likely _to be ·reached in mining operations.·.'' 

· in that part of . the range. The volcanic rocks e.re structurally' and strati­

~ graphically complicated, as they are at Tonopa • At two or more periods 



•• 

•• ...• . 2) ~· ·20 
t ~ ' • 

"r;.. <i 
, · J;· ,.1 

~ . . :. . . . . ' . 

· t they are conSid~rably faulted and in part miner zed b7 hypergene magmatic 

I . 
SOlUtionS I whiCh resulted in the formation Of t e present deposits. 

l ' .. 
t The rocks ~a · best known in t.he N~~ga 

·.1 they have not oDl.y been studied by the. present 

I Jnapped for the :Nevada Hills llii.ning Co. b;r Dr. J. 

; Hershey, and the Co. <t s resident engineers, Chartes c. S~~rr. R. A. Ha..~, 

. : and James c. G~eenan, aJJ. of whose reports, togt ther ldth a reporl oa the 

r microscopic fe~tures of the rocks by Dr. Cb:as. l. Berkey 1 were kindly_ placed.: ... _, ~·::.::.f.:::~::,~::.~,.;~;., 

. ·j at the writer~$ disposal ey the com.pl!ll7• The ,.Llog;y of an area ot about . -.. ; -'- '"~·:.·.-<hO• 
f i • 

f 2 square miles , has been mapped in. detail (figs. 28 and 4). The mapping .is 
f . ' ·. . . .· . 

· · largely adapted, with only- minor changes~ from. 1-he ·e,ompa.nf-1'8 ~P· 

r The Tertiary volaanie rocks are divisible· : to eight or more 
I .... 

o·;:'ii t listed in columnar order on page~~ ~d they r1 pre.seb.t ~ore than eight 
l ' 

:. c c::bvl eruptions. They rest with marked unconformity ~ · n the eroded surf's.ce ot 
... . l . . 

:x 2
' "nj the older int.rusi ve rocks already described. Tl e .formational. names that 

.- . ''i ,: . I. . . ' .• 

•· ·. "'''' ) t~ere early int.rodu~ed by the Nevada Hills Yin!ln,r Coo or its geologists •. ,L ··-"·,q~~~~~~~1~ 
•• -J • -.-·· ~ have locally c·ome J.nto general usage, and some 1 f theta. ap~eared in pub~she~~.,;·{ 

'(.' f}: ·~ r -J !i:l: . . • - • . . .' - . . . -·__ ·., ~ -~-- :r:~-~--1~~~;~ 
- "' . pape:r:_-; they are therefore retamed as !ar as po: s~ble,. · · · · ::::~ _.-·.\~~::;:r:· 

l 

,.,·o·'Dl '! Dacite tutt 

, ~~:·: . :J The oldest ot the volcanic formations cons~ sts ot a succession ot· 
·' "' ~.- ""·"'-·'j . ' . .... . ' . ~ .. "·"Yc'"~-::,-"'c·;. 

I . ., , , . 

. ::. ,_tl · dacitie tuff's, . as.h beds and llll:xatixx a.gglomera1 es, s~veral hun~ed feet 

1J_ ·;.:\-.:..I~>l. in ~otal thicimess. Its areal distribution is ahown in part on the map 

J .... -~..:· ;.::~ (fig. 28) 1 and its relations to o·ther m,tambers . ot the group in the cross . 
t 

v ·.r: ' ~.; sections (fig. 28a). The dacitic rocks li!J.re very eterogeneous in str-u.cture, 



. . 

-~ .·f>, texture, and color. !hey weather mostly to a dirt,- gree~sh gray, some o! 1\ 
i . -

yellowish or whitish. In some places they ·are hard~~ned a.nd masked' by . ~_;Jiei-- _,·:·~·:_. 

fication. Texturally, they range from c_oarse -agglot~eratic .material eont,ain1'Qg-_ 

inclusions up to a foot and a. half in diameter.J down to dense or extremelj' 

finely stratified and l.aminated wa.terldd. materlal ' w~eh seems ' to represent · 

the finest v-Olcanic · ~sh. They are co~uest in or near the lower part. . 'rne 

basal layer; ;, consisting ehie:fly. of' unstratified tutf, includes a1so scatter~ ·· 
.1, • I 

coarse boulders and blocks of th~ older ' intrusive rocks. · .Above it is a 

layer or still co rser agglomerate with · more a.bunda.nt inclusions of granite; 

up to a root · and. a half' in diameter, 'Which in turn is f'oUowed by verr fine-, . 

grained evenly stn-a.tified volcanic ash. The · granite boulders and blocks 

were probably derived, during the process of eruption., from. eroded sub-aerial 

surfa~es or the underlying granitic rocks and from. the walls of vents a 
: r I 1 f, ' · 

-~ : ·· t" those rocks. 
(; ·,, :J l 

The da.cit-t tuft is well exposed at the .Kpystone tunnel arid in the caxvon 

below the Eagle mine, the fine-grained waterlaid phase being well ehown at 

the Junction of Eagle and Dromedary gulches, where it itS seen to produce 

smoother topography than the other rocks (fig. 33, right foreground) • 

The da.cite tuff has been considerably disturbed and altered, and part · 

or it h~s been mineralized. In the northern part of the mapped area, near 

the Dromedary Hump mine, the stratified lake beds lie nearly horizontal 

or ~P gently northeastward at angles or about lSO. Farther to the south­

est, . just beyond the large barren quartz vein, the same beds have been 

: •. , Q,; m.onoclinally uptilted northeastward at steeper angles; here1 as may be 
" . .• I . 

en bot~ on the surface and in the mines, t;~ the underlying beds ot 

-;"":._: : ..... - ... : 

r-·-• - -----------·· ' -·--"" .... ..,..,.. .. =\'!',.,..,.,..... ........ ·,..r. - --.'l":t'·-.--·· .. ,. ~ -



• 
1 

~ ; ; 

t ' . 

~ coarse aggl<;>~~rat.e' dip . ')0° . to . n~arly . 90° • SimU~rly the \UlCOnfo~bl" , , · .:. ; . 
! ";.._, :J. ~ ~-. ',, i o' • ; 

1 
•• ' ..t) I "' ' # 

, ' contac~ of the. . tur~ · with the underlying pre-Tertiary-. rocks, which: is exp~s~ 
; ' ;_ . • ::.> .~: : ; . . ' . • ' i ~ . • l • • • . • • ~ - " 

t about a mile to the northwest or the Nevada IW.ls mine ~d. is there .. : :, , . 
f 

1
, J ~ ... ~ ~·; .l J : ; ' ' :: " ~: : 0

1
' ': I • ' 

0 
1 

I, 

0 0 

, ~- I , ' "" - -' t 
0 

: ~· .' ;• t , 

0 0 

' , ,, 

¥ • • -. ·~ " ' " · • accompanied by a. long , barren quartz . v~in1 . dips steeply ~o the . northe.~_st.~ . 
:: ·~\.~;! :.r. i::.~£ '! i ~ . . '' .. r:·· 1 

, ' . • ' • , , < . ~~ . ' . . . ' ~· ''L'_ L."-*-·:;~;"':_;§~~~e:_-Z::,'c 

· f From this it ·~s inferred that the Lode porphyry, the formation next · .. :-. ·.-·:, . 

:· .• ,,.,_[~ described, was erupted along the steep mono~e in the dacite tutr, that. · .. 
t ·- ~~: .. ~ f.t. -~:'. ; ' ~ . ' ' ~ .. . . 

. ., . . the monocline probably coincides ro~bly witb ~l subjacent ~break .in the : 
.... ; r_ .! ... ;..:· .. : . . , . ' . . . , . . . ... . . . , 

. · ~ pre-Tertiary complex through vrhieh the Lode . po,rrphY17 was erupted, and ;·~ . _ 
(} ~:. . .. (.~f .. ·-: ..... ' . . .. . . . . . ; : ' ' ' .· . . . . , ' -._... . ~ ' . . . ; ---~ ·-... ~ 

1
,_, · :O;.: J that the da~ite tuff and. Lode porphY17 probabllr . e:x.tEmd to a great depth-. ·: · 

t . 
: ... · · 1 perhaps 3,000 .teet below the surface at the . Ii~rada H:tll:a m:I.Jle. :. _,: 

:: C.'':'J' • , •·· . .. ' . , . . , . . . . . . 

,:,,,,;:mJ ' ·' ,. · !,ode andesite porphY17,' . . '·'· ,. ' . 
. l ~ 

~-~·Y-'r.~ Se~o~d ii · ag~ of the .volcanic formations is ' ~he ' ·Lod~· mdesite p~rp~. 
• • £· t~ '1r •( ' • . '· . · · : .' ' . . : , · ' · r '~;:. 1 

• • , • • • • • •• • .. •• :.: ·1 ' - _ . . _·-_;::~ 

, , .., ; _ ·~ ... ···~ ·t so na.m.ed 'by Dr. A. C. Lawson ·:rrom the tact t.ha.1~ it contains I or ia associated ·)_·-~-::~~~~~_,,; 
J i - ~ ~ .... .· - --~:-·~;~--:.s~·::-~:::k'~-

·u·: ' ~ ·: .. "': .. : ldth, all the important veins of the district. The Lode porf>b.yey is ·commonl.T·;~=t·;;;~i~~~~~}:-~ · 
! . - . - --~ - . - . . .. - -- · -~~?·~-2 :;-:r=0:;:r-: .. '").< 

• t ::\ t • ' • • • ~. ' .• 

'.J . _'J.: . · · compared with the early andesite at ToJ1opah. · · · ·· 

!. · 1 .-.ohJ Foccepting in the weste.rn and southwestern part o! the c~. where it 

:; : ; 1 u;~.) ·:-,:i , is drab to ash gray with a purple tinge, this jtonnation is most17 dark green 
• " l • 

J:.i.)·v : .. :"'' or greenish gray~ It consists of a ma.:ssive, rru:dium-grai$ac1 to nearJ.t · 

·i;'j, ; felsitic porphyritic rock, which conta.tns pyrite th;roughottt in minute · 
I . 
I . 

·:.·. disseminated crystals. The rook weathers to a light-gray color, . commonl.T 

.,_ ·• o;::, tinged with yellow by oXidation or the . pyrite, · and in plaCes it has been 

··. ():.L· ··~( . le~ched and ka.olinized to· a white seemingly struct~eless mass • . Like in tho 

:.:~-J~ ,__.~-::-.,) earlier andesite at Tonopah, it is most altered hydrotherm.all1' and is most 



.r 

er·:.f:t· ~~·'-

•• 
' ' 1·. ' . . .. ·, : .. l, • • • ~ ' f•. 

yrltic .in ,the , vicinity of the veins 1 where pyrite wae. formed through the 
.,_ .. . - ' . ' ·. ' . . . .. . ' .' . ' . . .. · . . . ... 

.. · t ion of ~P~ . ~a.rried by .the a..~eending .ho:& .. sol:t&i.on~ ·to the .iron ot . 

. !erromagnesian rook minerals. . On .i:he-,mole it is . m.o~e siliceous . than 
. ~~ 

•.a o average .. andesite; par\s· .of/t:pt. however, are higher in _soda and lime . 
I ,· . 

the average trachyte and seem to represent 'an int.ermediate type. 

The .Lode porphyry is ext~sively int~ed into the dB.cite tuft; !ol'llling 

ge irregular st,ook-like m:ass with marginal_ dp.tes. (fig. _28), some of . 

ch lie. parallel to its southwestern border~ . It ·probabl;r oecure also 
' . ' . '· : ·. ' '·, . ' . · .·. ·.·' ', ' . 

!: t he form of flows 1 but none oi these h.a.ve yet b·een · identified. · .As 
' . ' 

· ~ gested· b7 Hershey-, the .entir~ intrusion probabl:r. represents a network 

1 !mall stocks and. huge dikes that · probably merges downward with a batholit!l 

r ranodiorite or some closely related rock. 

.... ...: 
I 

- '!'his porphYT1 is expos,ed ohien;r in' a triangular areal '. the southwest side ... ~;,~;~;;:~t:~-
~ f • . ' ' • . ' ~ • • . ' . --~~~-~;· ~ ~~~~-~~;:.1it_3. 

! rhich ·extends !or about a mile along the Big vein of ba~en ciua,rtz; the ' 

~h r sides, nearly 2 miles long, converg~ northeastward to a point beyond. 

h limits of ·the map · (fig. 28). . On the . southeast .the area. is delimited 

~1 the Aztec ra.uit ~ beyond which tbe porphyry is covered by the later . 

,.. site next described • 

. ~roscoptcally the rock is seen to ~onsist mai.nl7. of a pale greenish 

bro.,.-nish microcrystalline groundmass with flow structure, enclosing · · 

~ ·Phyritio erys't,als and smaller grains ,of all the essential minerals,- -

•' 

bite. Some of the feldspar is perthitie. · The biotite and hornblend 

in most places wholly altered mainly to chlorite:, epidote, 

'· 



' . \ . . . ' 

. . . · Other s·econde.X-r. minerals in the reck a~e kaoliri1. sericite.t limonite, . · · 
.::-'} J '":~ . f . . . . ' . ' .. , . . 

, ' : • !, ~. ~ hematite, an~ . in some. instances,. cal~ite •. , Pyri~e . ~ minute crystals .. ; , ·, · 
' . : .. ~ ... : ' . ~ ' . ' . . . ... . '' ' ' '. . ' . ' ' ' .. 

is finely distributed throughout the · rock~ ~ Some,. thin ·. ~ections· show . . .. 
: : •' I ' . ' • • • I' • ·- ,. ' • - • • ' 

... . clnute qu.arlz veinlets .and fF~ces of mineralization resulting 1.n . the~ ... : · ·. c ~ i ~ · 
... ·: . . .. ,· : . '. . ' .. · . ' ' 

.. , • ,
1 

; •' 1nt.roductiQn of pyrlte. . ~-~ apatite, .· and magn~tite occur . as a.cc!!esorl.es. 

·. , The rock on . the whole stands close to latite, · and in its mineralogical 
!. ~ l. i . ' . ' . . ' .· • ' , . . . . . ' 

. ·~ ~ r .. and chemical composition, ·· it re.semble:s the quartz l~tite, ~ommonly called 
~ . :~ j "' i.,.l..)... 

I 

,.,. : .. : \he Wonder .. rhyolite, which. ia . t~e domina,x:tt or~bearing f'onnation .. in ~he 
) ·~ -~ ! . . ' 

•. :- 1 'iionder di~riet. Sol;lle of it iS: : felsitic, ~~~· epm~- ·Closely resem.'plee a 

tuf! 1 t.ho~h .. it is not regarded as a. . tutfacea~ ~ek. phemically . some ot 
. · .. -

' it stands near the trachytes, and locally it contains . $Ui'.f'ici.ent qua.rls · . ... ·-~ · ·.: 

.-··i 
... . -;·"'. -·: ...... ~ 

to be classed a .dacite. ' In some ' places it 1.~: partly or wholly replaced .. ,. ·-·',"·· .·, '_.~,..-.. : .: 
' • • • •. .... ;s;.:_ • • • .1>/' : ':' ~:· .• 

t by quartz, and in general it ~s more silicified than the other massive : t . . . 
I: : .. t~: ·: f ·: ~ \'Olc~ic .roz:nations or ' the district. . Dr. - ~erkey applied the . na.t,p.e 

. : .. ,. tracP.y-andesite to most of the half dozen or more specimens of the roek 
. :~ . ,: ~~ '"!/.' J ~l. ·_ . .. ' •, . . . . . 

. . ,. · .I that he examined microscopically., but called a few of them dacite • . This 
•• J: •• • .1J .. i.~· •' . . . . ' . '. . . . .: 

classification o~ the Lode porphY'I7 as .an intermediate type has been, . 
l . . . 
corroborated by tha writer and by- Doctors Lars~ and Ross., the Survey-!8 

pecialists in petrography'. 

i; t> 

·Later andesite ·· .. 

A ·l ater · andesite, commonly correlated with_ the .later or post-minerai . 

. esite in: Tonopah, overlies the roughly eroded · surface oi the &.cit~· 
• • J : ' . . . . . .,"·' . .. ' ""~ 

· : :;.:·: .. :.P >. •urr and Lode porphyry". This forms:J;io·n. consi$ts o'r coars.e-grained .. p'u:rPiis.h:l~f;~ 
.- . . . r . .. . . . . .. . . . . . . .... ~;g~;~c~;~ :: ~-~·. ~~ ;~:;~y~;-1/'~~~-~ 

• v ,_ :·'-- ·. ; va and tutf. It is distinguished from the Lode porphyJry- by the general ~ .~i-~~~~c-·~''" ~, , __ _ 

. ,_,. baence of silicification, mineralization, pyrite and leaching, end 1~ ' "'~:'''"''ti!t~{W 
' ··;:·:~~;'··· 

: - ~ ... 



. ' . 

, ; contains more hornblende and less feldspar than the I4de · porpb7r7. Its · ..... (:1 '. . . 
. . 

, . . .., ~ distribution is partly · sholm in figure ·2S, but it extends far outside the 
t t -· ' • ' ' ·: .. ' . . . . 

~ .. ~. ~ " i).<1 . ; 

t 

rea mapped. It is at least SOO feet thick. 

t. · . . : ("' J:rr:.: ~ 
Grade tuff · ' ~ .. :..-· 

.:.:: . .. !.''.: the next suceeedirig formation.; which ·was -deposited and · poured out 
r 

· on the Later andesite after · a considerable erosion period, is the Grade 
... ' .. 

· ··. tuff, so named from its conspicuous occurrence along the ·road grade lead-. 

ing to the Nevada Hills mine (see lower left pa.rt of fig. 2S). It eoa.- .. 
~ i ! ~ I f ' . • 

.... __ ,. ~ sists chienr of ash beds, tu.r.rs, and coarse agglomerat~s, which latter 
;r; f \ ~ 

,,. ; ZJ': j,~ ·J 1nclud'El boulders or quartz monzonite and large blocks of several kinde 

of lavas. . The formation contains much rhyolitic · material, som~ of which·. 
:; ·~"'L~i u .. 1 1

1 

. ! is in thin nows. 
•' •., ~·I,..-, t 

t '" -..I-- • ',,·· _. ! .. 

Hershey regards the .formation, 

Rl;tyolite 

After the eruption of the Grade tuff, . 

f of the Nevada Hills mine~ where i~ forms a. mass about SOO feet in ~ameter 
i 
· d 100 .feet bigh, from which a l ar ge di..lte or iS.rm. extends half a mile or 
I 
! 

' core southward. A similar body or rhyolite, also intruded into the Lode 
•. :.. :- " ... L ~ ~~..st -. · 

. ·.. i orphyry and the ~ater andesite., occurs l-1/4 Jilliles northeast or Rhyolite ~-if·:~,,~~~~~-:~~ 
.1· ~ ff -~ . JLt : ; . . _ - . "~-·, ~~~:--~<-'1':·:::-;""..,"": 

; Hill. Half a mila northwest of ~yolite HUl a norlih-south dike of .'¥1e -
: ~ :!. ... ; ::., . ,. "''•''2''"-";~'i.'·;:;::.::,;;;-:;:;_ 

scune rock halt mile or more in length traverses chiefly' the · Lode porphyry;· . · 



•• 
• j r .-

.j r~-:: l cutting in I~~s Course tWo or the mo.t impOrtant 'veinS Or th8 .diStrict ... 

!i.··-~,:1 . .;. 1 (fig. 28)·. '· Hair a ·mile west ·of this · dike, in· the ·lower ro.othill.s, ie ·. ~ -. 
i ' 1 ' ' ' 

-~ ·~ ·. :· · ~. · another .rhyolite ·dike' which may aJ.so· be _of· ~e same _rock, :MUch it resembles 
[ ' . . . -
~ in texture, thollgh it mostly weathers p;rple; .this dike, which ie 10 to 40 · 

: :~ . ; feet wide and .several miles l.ong1 is ~ell e.xposed .on .the ,Bad~r\~ ~ ' 
I ha.l:f a mile south of Fairview. Farlher south, exposures of bed roclt em · . . 

~ r'.._r !:d . ..,, .. 

·n:.;;il lluvium indicate that similar dikes occur at various places along thG 
I . 

c J' ~:; 1J west slope ~r the . ~ange. . :. . . . .· .. . . . , . .. ,·. 
• ., r 

I ' ~' . ') 

· , _ _r-._~ I .. The neck :foi'lllillg Rhyolite Hill tapers .downward. its diameter being about :. 

>h:iJ:_,ruj 800 feet at ~h~ur:face and only 250 :feet on the 650-!oot level of the · ,_, ___ , .... "_,.·,"· 

Nevada ~s· ttdUne • 

. _The rhyolite is a. light-gray to cream-colored or brownieh rock,· 

.I · 

1 

mostly' laminated or . .. closely ban. d.ed by. n .. ow_ structure. . It . consists :~ o! 

.. . a felsitic to glass:r groundinass, .enclosing small phenocrysts of biotitel 
'"~ f ' ~ ·'( ... , . ' . . . . .-;-' - t 

, quartz, and sanidine. Both the :feldspar and the quarts phenocrysts contain 

inclusions of .the groundmass. In places along its intrusive contact lfith 

i the other rocks the rhyolite. is mostly obsidian. ' On ' the soo-:root level ot 
evada. ~s shaft the rhyolite is in fault contact · with · the Lode porphyry. 

Pyramid tuft 

The next succeeding member or the ~ volcanic group, so tar as 
i:) : ·-a · 

• , could be determined, is e.· thick, hard, silicified tuff and agglomerate, 
" :.... ... \ t ( ~; 

knotm as the Pyramid tuff from the fact that it i'orm.S Pyramid Hill, 1u 

l the southeastern part. of the camo an.d several knobs to the south. .It , u:L . .. ·. . '. . .. 
~ DJOrm.al.ly rests upon the Grade tuff, but in place~3 toward the northeast . 



•• 
\ 

\ 

and sou~hwest, .where .the la.tt~r feathers out· <?r _disappea~s, it resta 
' : I • • ' I ' - , ' 

directly on th$ Later andesite~ ~t seems to :be downfaUlte~ ._against ~he .· . :· 
, I ' ' • r , , • ' + I ' ' ' • , ' ' , I. • ' ' • ' ~ : ' • ~ I 

·_. ,.._< ··.:·r· t Grade t~r. al~ng the Pyramid. taul:t. •. ·.·· f" ·. ~"~ : ·.~~;~ . . · ·. i ·:· .· . ·• ·. · .. ·. : , ;· . 

,, ,.· 
, l' ', I 

Fairview Pe·ak andesite. · ·. · · 
r .) " 

· . • •. 1 . Succe~cliili the' Pyramid tuff' is a. lava. formation· known as the Fairview 

~ ~I.:i'! Peak andesite, Qf which two areas are shQVltl in the " sOut.hea~tern part of 
• . _\'J.: .t l "", 

·, i ( 

'·· -

figure 2S. This is a dark gray medium-grained porph:yrl.tic rock composed 

maully o! a glassy base, in part devitrified and silicified, with long 

prismatic phenocrysts of oligoclase-andesine and shorter cryStals and 
' . . 

·aggregates of mostly uralitized a«sia~x: augite and altered hornblende. Some 

magnetite arid hematite is associated with the augite. Calcite forms 

interstitial masses and veinlets. 

Fairview ·Peak dacite: .; . 

·The next succeeding forma.tion of the volcanic group is. the Fairview· .­

Peak dacite, o! which th~re are several areas on the· eastern. border'·O! 

the ~·ea shown in figure 2 and on the mountainside to the "-st• It ia & 

purplished-gray- medium-grained lithoidal rock speckled with reddish hematite 

blotches and eavities left by dissolved-out p:rrit~ • . It3 originally ground-

~ mass enclosed phenocrysts or aggregates of plagioclase and quart.z• It is 

ruded into the Pyramid tu.rr, its conta.eii with which dips steeply to the 
· · · · · · mapped :· 

northwest : where it crosses . the mountains . northeast of the area/J¥l"P*Pi• . 'It 
,_ .. It • 

t_..1.,.;1).( 

doubtless ext~nds to considerable depth and delimit_s on the southeast -the 

part of the area map~ed that has · possibilities for mining. · 

j ,, 
. l 

. J 
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,?\ ~. 
'I \ 

• l .. • • l • ~ ! 

southward beyond the ~ea. ~ppetd, .though some or the . 
· .. . ' . - . ' . 

fonnations are absent. in ·places and younger lavas are present in other ·. 
. . . . . 

• places. ~-nea: a fevr of the ndnes 1 however 1 have the formations . " .~.~ , 
· ! been di.stl.nguJ.shed, and they are show.tl on the .la.riter map (fig. 4) as , 

.·,,..;I undiffere~iatedVolcanicS. This category, i.ncllld~s a great 8.ccUmulatio~ _ 

' . '_' I of youngel- lavas, tuffs, .and agglomerates which succeed those sho~ in · :~f'jf:~~;~ 
·~ . .:. ·"' I figure 28 on the' SoutheaSt, eXtending "up t~e U:Ountain slope ~d eonstitutiDg <:ci\iigt~ 

, J :•. ,, 

a considerable part of Fai~ew l'e~ and th:e Fair'tdew RB.nge. . ChemicaJ.li ·. 

these lat.er rocks are ~Y intermedite or sillc•~ous andesites; ·standing . 

close to. latite .or· quarts ~tite . and frequently t1ending toward dacite • 
... 

Faults 
. . 

. Fault.s are numerous throu~hout the Fdrview Range • . :_ Dul-ing and sin~e:~ ~- ·> 
~ • ..-J. ' .. 

their deposition the volcanic rocks have be~n considerably fa;ul.ted, -~ _. 

1 folded as is · abundantly shown by slickens.iding, s~fiations, fluting, and . 

grooves, and by offsets of formation boundaries ~nd veins. In places where 
L:'·'_'·t the foothill belt meets the higher axis of the range these rocks have fl;~d 
.. :.;-;:..~· into piedmont synclines vd.th limbs ha~ dips of 3f;0 to 40° (photo' 1658). 

The faults in the district are nearly all normal. The principal ones, 20 

or more in number, s~me of which are shown in fig-..1re 28, have in ge!'l~-al 

· · · · - l a no~heaSt strike and dip steeply to thE! southeast or to the northwest • 
..;,. r ~ • ~ , 

v , •• -:. i The ea~pping and the west-dipping faults appear to be contemporaneous~ . 

·, Besides these, many small faults in the country rock were met with ill 



-·.,.,II 
... \., .. 

• 
The most important f'a~ts are those that dip to the_ I 

mining operations. 

southeast. · They c<?mmonly exhibit a downthrow .D on the southeast ranging 

from a few feet to several hundred !e~ .. t, _and lateral movement toward the 

north amounting in some instances to more than 100 feet. The most 

important of the faults are the Aztec fault, the so-called Main fa~t, and 
I . 

the Tunnel fault. Their general trend and attitude is shown in fUgUre 28 

and 28a.. 

T'o.e Aztec fault, which is the easternmost, is the greatest · structural 

break in the. camp • It dips very steeply eastward, · and the movement on it 

. has been mostly vertical. Itw downthro;v on the east or hanging wall side~ 

is about 600 . feet; its east side seems to b.e heaved~ little northward~ 

in the same ~rection as that of the Main fault. In places it is accompanied 

by a tough gouge or heavy fault breccia·. West of the fault nearly all of 
., 

the later andesite has been removed by - erosion, while · to . 
. the east ther-e stUl remains nearly 700 feet of andesite. The fault is 

b 'i.l:t7 .ci: younger than the ~ade tuff and older th~ the rhyolite. 

' ;:.,,~. <:(/.; The Main :ll'ault has in general a downthrow on the east or about 300 . 

s·;:·u:,-:~;~ feet, and th4 east side is heaved about 130 feet toward the north. . . 

: ~ ~, :' :~ \ displaced all the important veins of the camp, and has cut and dragg6.:f ~e ~~a~:~i?c:~~t~:~~30E~ 
·' · < c·- ·. ore shoot on the Eagle vein. The throw and heJ.ve of the l~ev1a.da Hills .vein.·::· ~~~-y~~f~~i::~~;t)~j~ 

.r • 
~- , .. .. , • ''·,. J. 

• ! :.. ... .. · on this are each about .300 feet. 

The Tunnell fault, a normal fault with dovm:throw on the east, is ­

~!.< ·_:' ,~ .:· fairly persistent across the country • 



:!:~:'.:. I t 

A1 ~~; ~ :,_~ ~:·: _~. 

• \ 
!' 
) 

. . l 

The }7ramid fault, "n:tch occurs in the northeastern part or the area 

shown in figure 2S, practically follows tlie eastern c~ntact of the Pyramid 
. . -~...... . ,.. ' 

tuff where the tuff is downfaulted against.· tl1~ ~ later andesite. Its tb..row · . . ,, 

; is probably several hundred feet. 

~=··· ·:·:~ 
~- .., •• •· • . ... f 
~ ~ "'--" ~ ..., _IJ.• l , l 

The oldest faults of economic importan~e1 which are not or grea~ 

' '"s:~ c-;:,; ~ throw are st~e .faults trending northwest .. , This .faulting probably antedates ~1/~~ii 
in part the J.Iltrusion of the Lode porphyry, .though most of itp accomp~~d __ :. __ ""':.,('_;_;~~ ;:::~·-~=:~ 

. . • ' . . ~ :~t:~.~:,!. _;:;Jil§Y.c::: ;:.,- ,,~: -
or followed the intrusion. It produced the m.onoclinal structure in tl:(e · ~i;.:~-~:~~-

• ' o 0 • ~ •o o • :~ i_:;:;A~ ~~·~:~~-~'~:?~~~~·· 

:·.~<.(-, ~~ r-;! Da.cite tuft'., and opened up fissures or prod:need 1:Ll1.es ot w~akness :tn·_,·-~h~ 1;;~', 

j ;jo~: 0 '"' 1 rocks which detel'lliined the position of the barrexi quartt veins and p~~hapa 
;·.:: ::v!{.J _cj ~ other veins. It apparently initiated the stage or mineralization' dur:tng·-­

tihich nearly all the , commercia1 ore deposits wert~ !orme,d •. 
i} 

As ~Y as 16 ·:raults. harlng a horizontal w:>vemeni; of from 1 to 130 .. -'· · ~~·~:.-:~¢;~;=;;.;.;,,;"'.t-~ :· , . . :JI . . 
;.· i~ • .:s or: j, feet, are ·said to irmersect the 5.50-f'oot level of the Nev:s.da Rills mine 

..: , , ~ .. , , .~ • ~r' i 

.. ...-.::.-· - ~ I 3/ .· Greenan, James 0., Geology of Faii-vlew, Nevada: Eng. and Min. 
Jour., Vol. 97, No. 16, PP• 791-793, April 18, 1914. 

f 

I --------------------------------~--------------------------------
~1thin a distance of JOO f eet . 

The earliest postmineral f aults have a northwesterly strike • .. They . 

are not important, though in a few cases they have displaced the veins. 

Ore deposits 

General features 

The deposits of the district which are worked fo.r silver and gold, 

! occur in a series of twenty or more qua.ftz veins contained in the volcanic 

J rocks~ Yost of the veins crop out prominently, but_ many of the minor 
' ..... 

J 



/ 

. '· l 't.. :,. 

ones weather belovf the a sought by trenching. In... __ .; '~!, 
J 

. ' . . . . .. ":.'. ( 
·.I.,' 

' . ., . -

! the principal part or the district' the veins occur· ·~a.rgely in the U>_de '. ... ·._ . _, 

~ andesite porp~yry on or n ar its c~~tac~~ wi~ oth~; rockst prinoipaJ.lT ·~" ... : '""""""''~-.;m:i"=: 
• . 1dth the dacite turf • . Th 1 tend _to . confo~ with or follow in both strike 

and dip the ma.rgln o! the Lode porphyry aio.d ita c<i•ntact with the dacite 
· '- individ·ual 

tuff. Though they have c rtain group a.nd/tmti"ltH1mi charaet·eristics~. 

. : they ar e ·· geologically and mineralogically similar; in general, _ to the 

i ertiary silver-gold depo its occurring in the Tertiary volctlniC rocks 

f clse:;here in the ·· sou.thwe , and particularly to those··at Tonopah, and"' 
t 

; they a.re r egarded as of T rtia.ry a.ge. Lawson compares .the veins of . the 
; . ~ 
, Fairview diErlirict \vi th t h quartz ltbloutsn· Qf the Ely District 1 b'b.t the · · 
l 

, , --------------------~------------- -------------------------------
* ' 
t _·• W _ L~wson, A. c., Th.f_ copppfl .de-posits of the Robinson Distri-ct, Nev.: I Calif. Umv. Dept. Gee!. rull· 4, P• 324, 1906. . . . . . . . . 

. : ! Fz.irview veins .are much .m re o~ the fissure vein> type. 
-. ~. i 

t Oxidation in the dep sits e.A1ienda t o · a· ma..uxnum depth of about '00 

~·..... g • .,. •..• ; .,.; 

I 

J corr;orge _upwarda. Abo1lt ll the veins of rmy i mportance are listed belo-rf 

in olphabetieal order • . ~ but the Big vein, no. 21 are ore veins. 
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l A-B or ·Blind veitl 

2 Big or ,#Blout" vein 
:-I 

3 Dromedary Hump vein 

4 Fairview or Eagle vein 

.. 5 , Eagle•.s Nest veil\ 

. 6 Five o~ 50:3 vein 
.. ·./ .. ; T~- . \. 

-7 :: _Nevada Hills vein 
I .,· 

)j' : , . . I. 

9 - Three· ·:or .304 ve~ · 

10 . Wingfield; vein 
.,,. 

. ·, .. : •. ~ ' . '~ ·--·· 
(2) - -32 ,-

' ; ~ J 

'::.'. ·44-·, - ·-:' 
.... 

.. .. ~ J'• •• 

.. .... : ..... : ., 

. i 

I • '! 

'·. 
1. 

Th~· dep~s:its and veil1s show .three or more l)~rioder or m.inerallzati~n; ;~ :,_:~~~~~-~E~~ 
.~. . . . . . . . ~ . . . . . . '. ' ' . . .• ~: -·· .-:?,· :: -.• '=1--;-::_::?::.~-M-:::. 

first_ pe_~od in Yw'hich the~e was deposited chiE~fly b~rren ·quartz; a second . 
. , 

· period in which ore-beari!l&tf quartz was .- d.eposit~ad mos·tly in shriDkage 'e_ra.eks -~-, _.;.,.-~: 

end fissures, and a third period in which ore w~1~ .' deposited in and nG&-r the :-~--~~;~~~~ 
•eins of the second period after they had been ~~e-opened by strike .f'a~t~~~~Z~~ 

', I I' 
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Ore minerals 

'rhe chief ore minerals are as follows: 

Argentite 

Bromyrite 

Carargyrite 

Chalcopyrite 

~lectrum 

Fmbolite 

Galena 

Gold 

Polybasite 

Pyra.rgyrlte 

:Pyrite 

Siiver . 

Sphalerite 

Stephanite 

Tetrahedrite 

Associated minerals aret 

Adularia 

Aragonite 

Bastite 

Biotite 

Bornite 

· Cerussite 

Chalcedon.r 

• 

. ~i 

.. 1 
' '1 
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Chalcocite (Dromeda:r,. ·Hump :mlne) 

Chlorite·· I " ~. 1 l • .-. ' . 

Covellit·e (Dromedary Hump ~e)_ -­

Doihomite · 

Epidote ·. · 

Ep$omite. · · · 

~Fluorite 

· . .. Frankllnite (Webber shaft) 

Galena 

llaina.tite 

Kaolinie . aggregates 

Lepidolite ; 

~eucoxene 

Limonite 

~ Linarit~ (Webber) 

· Magnetite . 

Mala chits 

. . Muscovite 

Paragonite 

lsilomelane 

. _Pyrite 

.Quart~ 

Rhodochrosite · 

P..hodonite 

Selenite 

Sericite 

~pecularite 

·-· j 
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• 

•• I 

Sphalerite 

Stibnite 

Turquoise 

Zoisite 

' . + . 

·.·. 

._other places a.t which some of them occur ue ·as · follows: · 

Bornite,; 

Chalcocite, 

Covellite, 

Epsomite, 

Frankl.inite, 

Linarite, 

Turquoise 

Eagle veL.~, iitebber sha.tt, 2nd level. · 

Dromedary Hump mine1 ::Cons.adao shaft 1 ·Eagle vein• 

Dromedary Nump mine~ .: Consado shaft, (not noted in :.-
Nevada Hills mine J •. ' . . . 

· Webber shaft, Wingfield vein. As a tibroue crust 
it coats r<:.ofs and walls of the 'workings at depth$ 
or 200 to ~lpPoc 400 feet .• 

Webber shaft. 

Webber shaft .• · 
;_~ ,' 

Glory Hole 

.· ., . 

Vein structure 

Although the veL."ls occur in or near . .fl!aetures in the · rocks, they are 

.. ·-· i 

I largely replacement veinS and consist mainly of quartz arid al~ered ~~ _ -~ __ , 

i partly or vmolly- replaced by qua_· z, adularia, rhodochro·sit~ .. · ~. 

I pyrolusite, ~d other gangue mineral::. They are ~ost!Y massive or brecciated - _,. __ 

I and show the fine-grained replacement quartc _ and ore grading latera:ll7 ~o 

the silicified wall roek1 but large parts of them are well banded and , 

crustified, recording deposition in successive layers on the1walle or opea 

fiasures. , 



v ··. · 
.,, 
'· 

The veiri3 generally decrease in values dow.mvard; to this rule.; however1 

there are excep·cions, as is that part of the Nevada Hills vein southeast ot 

the Main fault 1 . which pinches upward. ·-~ · c - _, 

iwtt0ix Intramineral strike faulting is more marked along the footwall 

. . · • J side o! the veins, . and the ore values are best on the . hanging wall side of 

the footwall gouge. The veins in general are larger and richer on the east 
0 •• •• •• • • 

side of the Main ault than on the west side, a.nd t~ey are most atrongly' 

mineralized next to the fault. The richest ore occurs toward the walls. 
·i . 

As the vein quartz occurs in large crystals and gorains and in small _ 
. . ~ 

interlocking plates and bunches, m:tich of it io. very uneven in teXture·. _' ..... 

:... Silici'fication was very extensive· end · ~- gener.a:L . -t,he':pyrite came in wit~ ·· 

the quart~. l!uch of the silicifie~1tion was completed by formation of 

cha.l.cedoey aceompanied by manganese o:d.de. Some of the llm.oni te grains 

I are pseudomorphie a.fier pyrite_. The :limonite is essentially a T-ertiary 

c product. . . 

In places, as in the Nevada Hills vein southeast of the Tunnel taulti 

the best ore streaks occur where there . ~.s gouge on either or both wa.1"ls of · 

the vein. This is because the ore body at su.cll places consists mostl7 o:r · · 

:t,·~ . .r. _ ore or the second period~ 

from pr:i,ms.ry or~e nearby. 

300 feeto 

. In general. the veins, or vein. groups, 

masses o! hydrothermally altered, highly silicified . a.nd. pyritic Lodet::a~es,i _ .··= 
. -. ~ · · · ... ~- - ;_~~:f~~$~:i:~bi:~~~~~jP~e~~-

~ porphyry. · Such rock is generally most ·abundan;t . along the wider . parte):·~of 

·'. 
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he veins. It occurs alm.ost everywhere., appears to be of pyroclastic origin, · ~ 
f . . . . . . ' •'.'5·:~::.,..~" ·~· 

' ~d, microscopically if not mega.seopioally, is round to contain miner~z~d ' 
! . . . '-- ' 

. ;1olcanic ash, tuff',' or breccia. replaced m.e~asomaticall:r ~y q_u,art,.z. . This 
; .L _: ... : .. ~ .... 

. eplacement was not _necessarily all accomplished on the spot .where· it now .. :· ~ .. ·--:::··:--;;:.::~;-~'·;:.·-· .... ~ :~ . : 

::,ppears; minute particles of tuff and ash may have been transported by the · ... ·: 

;.t .,.~. : ilieeous vein-forming solutions and deporlted id.th the coarser vein 
f-~.f\.' t 

: Pterial where they are now found. In eJ.l the veins and in the Lode porphy'cy' 1 
_: \J \l ~) ~ t, . ~-. ' ; 

I 
~specially the silicified wall rook, silicification decreases with depth. 

:::=~_.;'""": V The veins in general strike ~bout N. 50~ W., as shown in fignre 28. 

i!n many- places their position is indicated O:y more or less prominent · erc:>p:.:;>i::ltg 
f 

·~:/. ·O .f.'~G:~rr_:l " . ·_ . . . 
!Of vein material or by ridges of silicified Lode porphy'ey- wall rock with 
t . . 

::-. ·: ::"' ~ ~~ 1· hlch they are all g~etically connected (figures .33 and . .34) • . Collectively 
''J .... ,J..) ':'.. ,, • ' i ... . 

. " . tthey represent three or more periods of nrl.nerallzation, and they tal1 into 
; ·~r ~.~··[j:.JJ .. _(·~/'.i~ i-

!ttro main classes, (a) barren veins, (b) ore. 'veins, the two classes convergt~:: 

·'. '" ' (} . "'' ?Jownward on their dips. The bS:xTen veins dip t.o the north.east ud t~~ 9r~,,i;;t . 
.!. 1 to .. ' ~ .. • t 

• .J ~), .,JQ ... t . 
· · f. eins to the southwest. 

f 

:>. '"" ,,_ ·I Barren or first-period veins 

1, ~ •• ~.~ • r ·f .. t..~ .. ';~· •.• v t ' t' General features 

• f' ·- · -~ -~ •,"'' t • •• ·.2 ~ \.1 ..., • ! Mineralization 'in the district began ldth the formation or the 
t 

..;··is·: ;:;:.· . .' \ rren qualitz or so-called ltbloutn veins. Although it is convenient 
.. i 

.. .. . ;;". ·1 ° classify these veins, sip.ce they contain no COIIL'D.ercial ore., as barren, 
t 
I . 

tth.ey are not wholly destitute of mineralization. In general they contain & 
i . 

•· : e':.~;~·:. - ~ittle pyrite, mostly in silicified rock fragments, the quartz in which 

..... "::··:·. ades ou~ward into later barren quartz, and locally they contain also a· 
~~ ~· 
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r -~;!' , 

, . 

.. 1.: 2 ·;· -·· 

1

llttl.e ehalcop~t'e~ galena, · sphalerite il.nd oth:; . Bulpbideii~J gi~· 
ssay:s of about $10 ~ ton (at old valUation~) til. sil~E:r , and gold •. ·I~I-:.c~ .·:',: -·:-- ~-~!~tf8 

?laces th~y show indic~tion~ of. b~ing m,(>di-tied~ tty . late~ VEdJo.- forming . a~tion_. _· 

nd most of th~ occurrences of me·~:talllc min~ral~s ill the barren vein~ · are 

. , • ... _. .: near contacts with ore veins. Some of these occurrences, hOwever, --~~ -
' A; "::-.;:; ot ~ : .. .. 

:~ote from . ore veins and apparently independen1~ of them,_ and they .may b~ 

-.)ntemporaneous ·with the primary mineralization in the ore .veins or earlier. 

~ny importance they may have does . not lie in, th•eir metal e~nte~t but rather 

the physical influence which they e~:~erted on: neighboring ore ve~. 

· m general a group of veins,- such as the Nevada. Hills veins, grows richer 
-~~ ~. :. .. t~~ "\7 ~J l ' . ' . ' . . . ' ' ' ,. ·: ' . . 

. . . . : ~oward a large barren vein such as the Eagle vein; the h1•hHw c individual 
: : :·{ ~ ll:::. :·; 

:reins, on the other hand, on nearing the barren veins grow leaner, beeome . .' 
·r ;~ 1'; -,~~ 1 -~ · · · i · 

}barren, and pinch out. 
~- _: ~ '! '' :. 

t 
' ,. . .... . ,..... J 

'* ~ J. ..i .. ,_'. j ~. • 

Some of the barren veins afe sho~ on the map .{fig. 28)~,, The largest 

~ I,} .";~ !1.•. 

. :nd most important of them is th~ one extending along the soUthwestern. 

;border of the Lode porphyry. It is the largest vein in the district and 

' 
· d been referr~d to as the Mother vein of the . camp. It is a.lso called the 

~\-

. .iarren vein, the blout vein, or the Big veL"l. The most convenient term for 

: it here seems to be •Big vein"--which avoids the genetic implications of 

-or rJ th .; .. · r;:r.'! er Vein" and blout vein--and that .term Tr.Ul consistently be .used in 

· ... • ~:..: · ·: hi rep~rt. The vein has a. krlO'l"tn horizonta1 extent of more than 4,000 f~et_. 

· .;;, '··r··· .r~:n near Upper Fairview on the north southeastward to the Aztec fa:ult.j 

.. . : :·,~ ~ere it is a~ruptly cut off by -the fault and the .younger rhyolit~ ~e. 

': ~). crops out boldly alohg ·most ot its course! It varies from a few feet 

• 80 feet in 1-d.dth. The depth to which it extends is at least 1,000 feet 

. . 

~. - ..... ~_4'-- ,..... ...... 
• 1 

- ~ I 
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t as sho\m by .the · deepest mine workings, .and. it is bellevec;t .to extend. much .. ' . 
h : 1 de~per. It dips' steepJcy .to the ·northeast, cutting the .. m,onoe11nal b~ds o~ 

~·:..:J ·.. the dacite tuft at acute anrJ.~s. t lias·iti a shee.r zone~-a ·zone of roek 

.. · ·up ·. · 
1 

fracture, sheeting, and . breeciation-moatly in the Lode perphy'!'y but part:cy-
1 • . . . .J ' ' : • 

.'- • . i!. the adjacent d.aeit e ·tuff. or ·aleng the oontaet between the ~w~ !oma~ ... ··: : _. 

~ions . Its posi~ion on these st~c:t~al break~ _:ra.v~rs . it~ ~ontinuity to . 

· great depthl . and it may well extend into the ~d~rl~ pr~Tert#iary roeks.:.-:: 

• It :~~~~~~~~( 0
· :· •·· · · f . Th~ v~in consists .for th~ mostr part of a singl~ tabular sheet; but. .· 

:. ·~.~ ,.~~:- · ~ in plaees it_ forks or encloses a hor~e; a horse .or .. Lode porp~ .soq,_. ...... ;::::='·:r-•. :.·~,, 

~.,. "· r I long is exposed neal- the Gl.o17 Hole .. and on the Boulder claim. (fig.: .i!'a"f·~ f-.,}~;~5:" 
f • ' ,I . . . . ' • • 

~ . : ::~',-.-1 ... Big vein . . . . . . ... ·.. c;:,.rjf1~~1l~~l~~~~ c .. · - ~·-···..--c,.·, 
\. .,., . , * t 

' ! 

. t is repla.cing ·_the Lode porphyey wallrock and gr~des int? it la.teral.ly'. 

The repl~cement:: quartz is '' 'generall;y ;f'in~,-gra,L.,ed.,' but less so on the 

average than that in the ore vein$. It grows coarser ~oward the middle 
i'. ·! 
I 

of the vein, 1\rhere it . contdns vu.gs with ' we.ll-de:veloped. quartz crysta:J;rf~.';;_·:_ ,,~-~'* :-~~:~~,~~~. 

The quartz varies from. l'ihite to. gray in color • . The gray color is due ~to -:--~~.·:: ··-"?~~c£~d~[~~~·c,;,;. 
~ . . . . - . . :.::.t. 

cu.n be seen 1d.t,h the naked eye. In plac::es brecc:ie.ted barren quartz is . 

recemented with silica containing pyrite, chal.c<>pyrite, argentite, and other ·- · 

ore sulphides at vrhat wa.s undoubtedly a se~ond8.J:oy phase of rnineralizati~n~ 

\'~on we_athered the quartm of this vein is generaL1l7 7t11lo'tri:sh1 being St.~ d 

•iith limqnite seemi11gly derived from. its pyritic~ contE~nt. • .. 
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./ 
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I 

La.rge parts · of ... the v~i.n eonsist ·.of' a mott).ed .mixtur~ ~f dark~grar -:. : , . _. 
I i 

. ·;: . '~ • •· 

1

lJ1 1ight-gra:r quart~, ~.s is well. .shown ~.n t.h~ Neva.da. Hi~ls mine from, 

f .1e 4th to the Sth levels. · The . .darker ·.:guartz. is . the mor~. a.bun~t and ·-
• • ; ;J • • • • • ,,, 

: . . ~ . 1 •• , · .• 

,_il • 

. . In ge~.eru t .he Mg vein i~ acco~?.aniect by a P.ronouneed .strik~-fault. 

uge, . esp~lJially on its south ·or too.~wall .:,side; . . :showing that considera~ie .·' · ~ .. :_~-~;:~;-i2~f£r~~-:li 

.! post-vein · movement along ·the st~ike has taken. place.- .. · Such~ a gouge may 

1be seen, for . instance_. in the N~vada Hills mine !'rom the 4th to the . 8th 

ilevel. Here the . gouge sheet, which is from l to ~tet. wide, .consists 

~ chiefly of ' tough ·drab clay or 11gumbo~' containing finely crus~ed rock ' 

fdebris, sericite, and pyrite, and is more . or les's Sta.ine~ in greenish, 
. . . . ' 

. l;~uish~ and brownish hues by copper compounds and iron oxides. Another 

r distinctiv~ feature of the vein on these levela is mot its well-defin~d,~ . 

lickensided, gro~ved,. a.nd polished footwall, 'which tttps S0° s •.. At 

everal .points, notable on the 6th level, the vein is ndrieralized ·o~ · pyritic;, 

~.nd in places coarse calcite 'is well developed ihrou.ghout ~~e associated 

·_' : • . ' ' .. t otwaU . ~uge. Here the gouge on the IJOUthside of the veiizl i_s suec8eded 
• I' ... :.1 .· c .. ~ . . ~. . ' . . 

~ ~ . 
,\.-. ! r 

1,110 feet or Lod~ porphyry, 'Which is succeeded in turn by dacite tuff'• '. 

hough both rocks are ux so highly a.ltered and ·ieaehed that their contact 

: CS...~ot be · definitely located. 



• 
In the drift ext; ending west !rom the eros$eut at the Nevada. Hills ehart i 

i in the gouge and allied material--regarded at first as absol'ldlel7 b~ . 
i . . ' 

- ~ ~.i· .. _:::· .• ground-on the. footwall aide or the vein shows s:om.e mineralization, presuma.b~ 

.;:,- : ::·~ .. {' ~ . of the secondary period, that has resulted- in the formation o! disseminated 
.· 
I 

r ( ..... '~u~;:· ~ 1yrite, chalcoPJJrlte, maJ.a.chite, and azurite. About 70 feet west or th~ 

(~;: • .,rj ~ rosscut, also, in the south wall drif't, the~e ls about ;o !eet .or veilf · 

material, possibly to be regarded as mineralized . "barren" quartz, who~ 

=-: . .'·r,:J:·:~ ·~ \o the foot wall side of the well-defin·ed foot 1rall o! the Big vein. The · 

. • ,.~J···.~ · ::~ 'barren" quart'2i in the crosscut !rom the shaft .nnd at severs.:}. other places 
.. 

. as yielded low-grade ore. Some ore was · taken from the Big vein in the 'llS 
t . 

. . ..... , drift, 70 feet south ot the Nevada. Hills vein end just east . ot or in the 
•. ,1 • • • • • . ; . . . 

... i . _ . .. -~···.-: rln fault. Here, however, the ground is very hea.VT, the nll rock being mueh .. ·. . .. \' . ' 

. f 
. n· ~Y.; _; decomposed and mixed with gouge, !hmmx "gumbo", calcite, and rounded pebbles 
.... 

~ r . r.-.,1 . • o quartz • Such conditions are generally regarded as characteristic of . ---· :. -. . 

· , , · ~ ~ ~ · . secondary mineral deposits. 
- ....... ._ · -.. 1 

. ,., 

At the mouth of the 808 crosscut there seems to have been replacement 

· ~ rock by white barren quartz. Here the vein, which dips southward, . 

. . ·:;::i.j., · . . ontains a ~ sprinkling ot coarse pyrite, galena, sphalerite and chalcopyrite, 

. . d a little gold a.nd silver. It apparently is between two branches ot the 

ig vein. The drirt from the 808 cross-cut is on the northeast border o! the 
. - . 

i -: --~ 

,eft branch of the Big vein, where, alongside a strike-f'ault gouge, ~ IAewwgs,dwfi 

e "barren" quartz bas been broken and stained, and sufficiently mineralized 

~ . r •. . 'J ~econdary sulphides to make a .fairly good streak of ore. It i~ probable 
..... '" ... : 

~ . . . 
, , . . ·~t the Wingfield or )04 vein or both veins combined reach the Big vein at 
.. ,; ... !,.. : .. ~· 

, __ ; his point 1 but the ore is due to fau}.ting and secondary concentration ot 
... \.•.. . . 

r n ral, The 800 level seems to be about the lower lim1 t of' the secondary 

... bet reen the main and Aztec .taults, and only primacy ore is likely to be 

~ 

.. " d below that level. 



• 
f Wh~re the ·ore veins 'converge an~ en~ or bot to~ on the Big v.ein tbe 

\~t;~~ ~)dv' ;:atter is sh~ttered and partially penetrated by the ore veins, as shown in . 

t!iJ--.i..rL~(,..: ... gure 35, ·which · seems to shaw that the· Big vein is olde~ than the : ore · ·vein•· · 

~)!):) .?, • £~ ·} .' . ttering of' th~ Big vein ns caused ii;r the. forces which produced the · . '. · ·· .. 

' [~:) t'J0.i> t' "'inkage. cracks·.' or fissures occupied by the ·tire vein and not by the ~~-- •.":~_.:._::::_ .. ,.;o_::::;:::::::o~s"':­

· ·(:Bv: .. lng th:ru.st against · it. ·Although the ·shattered· condition of the Big 

in greatly facilitated the deposition of' miner81 at · this · place, 

'co"· orf.:i <nin generally shows a. decided weakening a.s it a.pproaehe.s 

r,:p 11 f'l-:.>Tif~:: tOO its ore usuaJ.iy pinches ou\ ·10 to )0 feet before it. rea.cheti the' 'h...,.,......,..,, • . 
I . , .. -

r • . r . . . . . . _·_ . . 
-~1 .L9 ..L~: 0 1 ~1'~in. This impoverishment' or the ore vein 'may be due to the wa.terl's having . 

f : . .· 

~ 0'~ . ~ .:-1~~-~.::~en d~eci back by the Big vein. · ' 
~ 

~ d-Lus1 n.r ~-~ The second important barren vein lies about.' ·:l,OOO teet northea-st . of ' · 
. t . .. . . . . ., . 

' .t· O ~~ oqmo-- . ;he Big vein and 3JO teet ·beyOnd·· the Vdngfield nin, ·to bOth o! which it ifF 

. ld·1·.-'!fl ~>prold!ilately J)arillel. It extends along a 'contact between the Lode po:rp!lTl'T<A~~~~~~:f.tiil 
m ·:rsor ~b!!oo '. the south atltd $.n inlier ·of dacite tuff .on thEt north. ·It stands ab~-1\ , 

~rtical but dips southwestward i.n places.-~· TmicLrd the southeast it merges · 

\:. 

Considerable noat quartz, mlich of it in l~Lrge bouldet:s, ~be seen 

I~~ ·tll .s. · ·.( .. t he cross washes and gulches that score: the J~ower rrest slope ot the· 
; 

. n.tc·v · .-~ .. "'e 111 the S miles of their extent between Fa:trview end Slate ~ · , ·• . . 

:~r~-;;;~·o- .. fi ;·u.ntain, and. this fact suggests that barren qu.s~rtz veiris s:tmila.f to t~e -:· 
Hr. c?' r .~ ~ at the Nevada H~s mine are probabl7 commort"throughout the range. · 



~ ."' . . . ., ...- .. 

Ore veins · 

Second period. · . : · · , ' ., 

Soon after the first period of mineralization, in ~ch the barren 
._ ' ~ 

rtz veins were formed, there began the second period of .mineralization, -, ~ 

ch resulted in t .he formation of the primacy" ore veins;, 10 or mora .in· 

-~ .r..· .. l' ~ :!Jer. These veins ·are il1. the Lode andesite porphYr.r, along narrow parallel 
~: 

~ 
~l .:t.s:3 ·~~ r:~;. :!. mres that appear to have been produced · in the porph.yry" &$ it contr~eted 

cooling. By some students these ve:L~s are regar~ed.· as branchee o~ . the 

vein, and in their southweeterly dip . they 'do, indeed, ·converge with 

Big vein, at wJ:Ueh as e. rule they end. But where the ore veins bottom . 

the Big vein the. latter. is generally shattered, · s.nd. penetrated by weak · 

l,r1.ngers, seams:, or bunches o! the ore vein quartz~ 'Which is evidence that· 

or·e VEd.ns are younger . than the Big vein. 

The ore vei.ns are m.a.ssi ~e and. consist mainly or fine-grained ore-bearing 

·.· o rtz, which not only fill fractures but partially r~place the brecciated 

r, 3~ L ~. rock of Lode porph.yry" and enclose fragments of the. same: rock. They 

orl.:. ,:; imilar to the veins at Tonopah. . Nearly all o£ them lie west of the 

f ul.t, the Eag;t.e .vein being the only- one o£ which any- part crops out 

of the fault. Amon,g ~h~ least modifi:ed of these primacy ore veins are 

rLt 0 ~ . :.·"sa known a s th Glo:ry H U. g-roup, at the we at ern end ot the Nevada 
· · ~, o vein. 

Nearly all the ore mined at thie ple.ce was pr.tm.ar;y ore b~long.ine 
' t his -- second period of mineralization. 

- --- --- ---------------__,=----~~ ~ -----



• 
Third-period veins. 

The primary ore veins were r~opened by a system of strike faults 1 an 

·I t which inaugurated the third period or mineralization. In this ·period, 

~ ': !I reopene,d rrae·t,ures, fissures, and. · -c~rltias ·in ~the veins .and. old fiesi.ree 

:-o ore or less completely filled with banded minarlll-bearing quartz, calcite, :_ -. 

'i·!:.·:· ·;3 ._ .. " ~ o .. u-oaite, and other gangue minerals. - The filling also eonta.ined en..-r-iched. ­

·: v ant s o£ the pr.i.mary ore vein and o:r tht7t Lode . porphJ'Tj". Except in the · 

· .. d . .rdty of the Glory Hole nea~ly all the rleh or<~ mine~ in the' distrlc~ 

\L . for111ed at this time. . .... ; · , ·_ 

The banded structure or _the deposits _ of this period, seen. at ~- .... _; ._-

·:•ces in the mines, shows that the deposits grew _ inward .from. the walls · _ 

: tho reopened ~issures, and that the quarts. e.nd Q:x: calcite becomee 

..... uall;r eoarser-gra]..ned toward the :_middle , or the veins. The mineralization_ , <: 
_ ~ this period consists in pa.rt of a · con~entra.tion of the ore · minerals, but 

~ -'· ' rrers from typical secondary enrlcr..ment in having· ·been_ completed lo,..a 
\'•>-J .0..00 

·~~ 0 :1!) '>~ sr long before the elose of the Tertiary period-and in that it _involved. no 

'.; ·:·l ·~JJ: .- ~ ·! .. tion. There ia no evidence th~ .. t any new ore mineral was brought into 

~ . ..: J..:; ::;. ': ' . ei s during tb..is period of mineralization. The rich ore bodies mined 

,, cr "'~,. 'lo · ~ : ~~r l;r concentrat-ed and enriched b)" circulating solutions from primttry 

rrJ'O!-rl :!J ,~ ·:. • • bodies rl Bi!ll!~ near a.t hand. The largest and richest ore bodies formed 
,.. 

t 'l . • S J . ...... • .us period are at very- 5lil.all distances from ore bodies formed in the 

~ ding period. 

Although t he commercial ore of this period was tJ.l formed along ~he 

aults , some mineralization occurred also on both east-dipping and 

dipping cross faults. 
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! 
I . 

Fourth-period veins 

Still later than the third period of mineralization, which produced 

'· rf' T I th~ rich ore r the district, barren white quarts and coarse-grained 
" . 

·?'I off.j calcite were eposited, in irregular openiil.gs and seams, in the ore veins. a . . 

)£' e --rr .. : This final ve n-.f'orming activity may be regarded as/fourth period ot 

, . 

r;c~·; mineralizatio , but -it does not appear to have added anything to the commercial 

_0 :-r,:_ .. r: 1 ralue of the 

.· Mineralization in the older rocks 

No miner deposits of commercial value have been ·:round in the older 

or pre-T.~rti rocks in the district, which, however, show patches or bodiee 

of mineraliza: ion as follows: 

At a few places whet'e the limestone is partially crushed, there are 

shallow prosp cts showing a mixture of dark altered manianous·. limestono 

and wad, whic conta.iri moderate values in sUver and · gold. one or theEJe 

: --o· ./·! places is sou h ~r Fa~rview. This mineralization was ~robably" derived bT 

- " leaching . from fonnerly overlying volcanic . rocks and probably is nollhe~ t-~~~~Z~~ii~~ 
sufficient to be of economic value. Pra.cticallr the same is true of · 

copper-staine prospects opened in the shale. ~-~-~-~~;~~-~~~::§~;~t~~~ 

,,. 'I ~erali ation on a commercial scale in or associated -rlth the u:n:.. 

t~ler granular rocks, but no such ccontacts have yet been 

found "in the strict.· 

In the _w athered and crushed diorite 1-l/4 miles nothea.st or Fairview$ :;:~~~%-t0.~:.: 

~cially in prospect pits mqax opened to a dep·t.h or 10 feet on the Defiance_ 

o. 1 claim, he roclt is said to buD. $3 to $130 :in silver and gold. The 

.. ' ha.a not een tested in depth, however, and .as it :ts not traversed by 

... - ....... _ 



. I •• 
~ any vein or ~ther visible :feature or. mineralization, the · values 1 t carries 

l may well hav~ ' bee~ l~ache.d or othend~e derived from o~erl~ disintegrated 
~ .. ~ .. , . . . . . . . ·. 

. • 
1
£ormations that have since .been removed by erosion. 

eJ".roi.G~; 

r; n _: nrl As the Lode andesite porphyry :is t'he clrl.ef source Or the ore deposiili 

.1:..£. l:r!of the district and limestone is well.known to be an excellent reposito17 

1
for or e deposits, it would be or spec~al interest to exatnine the contact 

0 ·)~~ -~ :::.., 

izone of the Lode porphyry andesite where erupted through or intruded into 

~he limestone. Sueh· contacts · probably· exist in depth., but. no limestone 

. ~---. 

o~'~ lias reached in the deepest mine workings, · nor have $nl" inelU.Sions ot llrri.e1St<l~;:~~~1·;~1?~~1s~~~':.~} 

;,r-'_ ,.-· '!q r. been found in the Lode porphyry ... · 
t J 

s·r-- n..cm: 1c 
Distribution and characte~ of ore 

.: +A -. ·~ 

... , . The ore bodies are opposite, usually norhh or, thick portion~ · ~t 8. 
•: \'J'Ol.iJ:>L t . ,:· . · · · : · 

· " · ~arren vein,1 or near places where the. wall rock its strongly silicified~ 
l!. J) .:"! ~ ... n, . ·, . .. . - . . . 

· :racts that suggest more or less dependence of ore depo~ition ~pon the . 
e ._ e :.1 !J q._() .. · . . _ · . . . 

· ~antity of ore-depositing solution and a decrease in its rate of eirculatio~ 
• -r-~ · . ·or::> . . . 

::> .. --·-

The wider the vein the better the grade of ore. This is probablY 

ue to the. greater primary ore deposition in the l'dder parts ot the veinJ 
;"ju- "i9c;:qc 

. ·:. ., here :the secondary enrichment processes had more mineral to work on and 

.. J~ ~!3: . ! ' . . . . . < 

onsequently formed a richer product. 

The commercial ore bodies were all formed at practically the same 

:~. ;.;;-..:•, evation. This was probably due to the innuence of ground-water ievel 

t ~he time or their deposition. 

East of the main fault the walls or the Nevada Hills vein converge 

West of the fault., also, most of the veins see~ to pinch upwards. 



• 
The ''ore, a coneiderable part of·which is well banded, consists chief'l3' 

i~ .'; "''.:::· of the roll~ ore minera.lss 

~.\ f 

) od: · 1J 
. a ~t 
~·r~clf 

J 

'i. 

... · .l··· .,, 

Argentite 
stephanite 
Berargyrite 
Bromyryte 

..· 

Silver iodide .. ,· . 
· Some rare silver mineral and 
. Gold 

. ·. 

'!o of!r_,l.' The gangue consists of' quartz, calcite, barlt~ (?), rhodochroBite,_ rh<ldo•n:t.,~e• "?=~};;'~t~.~Lsf.'·> 

-.-~J:.[ ~~! '.:: and altered ~d replaced andesite • . Coarsely cry~~e;. cale:ite forma_ ·: 
---~~··'-~ 

).~·:.. :' ~.::,: bodies nearly a. · oot in diameter,· especially' in the; Eagle vei.10., and i~-':'~eems 

~::-~'/ probable that in places much or. the quartz has replaced calcite and eoUI'ltrr 

. lrock:. Masses nearly a root in ~ameter or dogtooth spar with crystals. up to 
t I • , , ; , 

· '' 

l-1/2 inches long have been completely replaced 1'7 pseudomorphs or qus.rtz, 
' . .: .. ' . . . 

and s~e . small ~sses 6 or S inches in diameter, · containing ·rich silver. ore1 ' . . . . . . . 

~.: ;J j·o.s1, 
consist ~f .platy and finely bladed quaz:t,z pesudo1norphie after calcite• >::this·:'-· -.;-~~~§.~~$~:.c:,: 

pseudomorphic structure is not abundant, however,; the quartz is mostly fine . o~·.~·"":~~·:-~~''·2~c:':::C.c::;,, 
; ~ ll :~.,JJ:J . : . 

grained; but some very- perfect prismatic: crystals or qtlartz, 3 inches long a..'ld 

3/4 mf an iD.ch in diameter, a 're imbedded in the calcite and dogtooth spar. 
o.t cJi· . forms . . . pseudornorphs, - . . 

Some greenish quartz/ platy or blade~, as in the Oatman · · ·· . 
-\ "1> '"!') r•~ 

'"' · ·· district, Arizona., and some has a. peculiar diver·gent radially' flamboyant· or 
11~5 - ~h)... . . . . 

· pseudospherolitic structure that seems to be of prL-nary'· origin {fig. · 36), 

In places the quartz and ore are vuggy, and. the Tugs, generall,-· of ·· 

• .•• • r~ ' small ' size, are commonly lined with quartz crystals, som.e o! which are . 
I . . 

~ c.ri.J· ji bladed and pseudomorphie arter calcite. The quartz and ore often · 

' contain inclusions of andesite, dacite tuft, and more . rarelY or qUs.~•·-monzonit«!~\~;i~i~J 
·- '"' ·' ~> -~~~- -;-·:'-1" 



• 
' r. . .. . 

Most of the richer ore consists largely of black or dark metallic . 
.t l . . . ' . . . . 

Jbands, streaks, and blotch-like bodies composed mainly or sUve~ sulphides •. 

••• 
t 

. ' '. 

It is ver) s:bdlar to the .Comstock ore." at Virginia. '. City • . Some ore from · 

the stope on . the 7th level_ of ifue· Nevada. Hille mine, consisting . of a 

mixture of dark silver sulphides, . galena,· and , chalcopyrite with a very · · 

'",s:·t~~3 ::Hi': little rhodochrosite, ·a-ssayed_. as follo~st 
.l..'R: .... ',.' 

. ': . Gold t i7.4 oz •. 

· Silver· 511~ 6 oz~ 
j •. . -'. 

As ca.l.cite in or associated with the veins _is especially abundant 

-r. . :.bo
1 

near altered but unsillcified Lode porphyry: and as fresh calcite sc~ '-i~~=;~~~~~~~~~:j~j 
rtl £\l-! 

are common in the crevices o!' altered rock, considerable calcite -is · -. 

believed to have been derived !'rom the wall rocks :through processes or·:· . 
4 ·-- ~rrc:.J - ·· · , 
'-' <~ ... l decomposition • . This ~evr seems to , account for mueh or th~ large aznount of 

_r .o!..:..tp· a~ ! calcite in the Eagle vein east or the Main fault, where the walls are 
• • • • .• .J ~ •• 

~ orrl ~ -,.n _l ' ' ., • • • • . • ~ .. : ..-:· 

J.- . £ .;.> · .: unsilicified, and in the 7th level ore body of the Nevada Hills vein, where __ 
~,:, \ . . . 

:o"" I the foot . wall·is greatly decomposed. It is probable, howeVer, that much· 

of the calcite in the veins was derived . from the Mesozoic limestone which 

underlies the volcanic rocks and through which the solutions that deposited 

the veins may have ascended. 
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Nevada Hills vein 

General features 

The Nevada Hills vein has been the mQst produeti ve in the district .• 

It outcrops about 200 feet northeast of the Big vei~, t~ ldlieh it is. 

./ 

~ approximately parallel in strike. It has a. length of about 2,200 feet, 
, ..) ., - rl·· ~ 

. •• :: .~ extending from the Neva{).· ' Hills sliaf'h and the main fault 11 200 ·reet north-.. 
.... ... ..... • ... -.A~ ..... ,.., .. 

~ r .. J . P ,... -~ ... _, 

~ 

1estward to the Glory- Hole, with the cropping's remarkabl~ persistent n~a.rly 

all the wey (fig. 37). Southeast of the shaft and the ~ain i'a.ult it extends 
·. . . ' .. . - ;:~~t'f-:1~~~:5 

nearly 1 1 000 feet to the rhyolite dike, but in this section there are but 

few oroppings. ~ The Main ·fault has 

·. and ;oo .feet vertically. 

fhe vein .is rroin 1 to 8 feet w:i.de. Most or it dips about '10° S!!;,;c bllt'Sik'i:F#~~jJ 
in places it stands abo~ vertical. Throughout. the part ot the vein extending ~~- :. ·, 

est or the main fault the pay ore was almost continuous. ·The ore value~ 

favor the northeast or footwall aide or the vein, though in eome places the,r 

are I.Itostly on the _hanging-wall side; they ·are l:1est ?lhere the dips are low~ 

and poor or a·bsent where the dips become vertic:al or nearly so. Considerable· . ,_;.,~,;:_'~;-~,~--. -~~~t~~~:~~~t 
gouge- ore similar to that !o\m.d in the Wonder ndne was worked 'in the ~evada 

si;.:t 0 
· Hills vein, especially from the 3rd level down to the 7th level. 

U·1:>b£f.JJ West of the Main fault, between the Surfac:e and 200-foot level, the 

r -:,[ a : !-' Nevada Hills vein yielded a f'a.ir tonnage of OrEtJ and on the east side or 

• . the fault at 500 feet depth, it produced a cons1iderable amount of -low-grade 

ore. But no ore was found on the 800-foot level.. 

The ore in general is recognized by its bluish or blu:teh-purple eolor. -· _w .. : -~-~.;it~~::;:~"~::::: 

ch· of it contains horn silver. Some !rom the inner or footwall eid 



•• 
t a 5-f~~t quartz anti~si te ~eplacement · bod7. at the northwest end· of the 

I 

· V' ~l edT 
ory hole contained over 4, 000 oUnces in silver and eeveral ounces in gold 

o the ton. 
' C!C't.O :JSJO ,fc. . - ~ , , 

· - ,. . } Toward the northwest ·the vein divides into twa or more branches and 
:ri•·' . ;.,..,~~ ~~o·va,,. J "" v ,~._ .... l...LJ...,, .J,.. '../ ' 1 ' ~"' ' 

4 

·forms the n~cleus of t or:r Hole of veins. Still farther north-

-xl~l:bne-'.>:·: estWard th~ b~ches ramii'y' into stringers, :lihichbecome :smsll, tight .. en..! 
0 .)" fYi~i'; ,1.:::: ~' 

ean; and finaJ.ly cease to 'carry- workable ore. The vein and all its branches . 
Y"'W OD ~. li · . 

·"· .. v e in or are associated with the Lode porphyry, much of which is brecciated 
I 

COO ~I ~l'IE(>:~and part. of which forms · boldiY'· cropping reef:s or ledges .• (.fig. 37). 

dqqo·xo "'"'-I The vein converges in dip with the Big vein, on 'llhich, in depth, it 
I 

br " ina.lly ends; its ore pinches .out 15 to .30 .teet before it reaches the Big 

;,v "rl"' ~ sin (fig. 35). . · · . · .· . 
. . . I .I 
• .r. ;_:; ~- a.G q r.cl At the northwest end of the Nevada Hills No. .3 level, the Nevada Hills 

. ; . 

·
1IJ· 'lo . .tao~lore vein comes do•m to t~e hanging-wall· side of t .he Big: vein and extenda · 

~ . . . . 

·f! . .:J.v '!OV.i.l·: a.rtwa7 into it• ··The ore here y!el~ values ·of !rom $l.;O ·to $8.2; to the 
... , rj~-oru o"f ..r 

:- ~ - ;ton, There . is no gougt) ·:at . the junction; and the deposit seems to belong · to 

~o ~06q tn t' • ·· i ne pnmary · ore vein period. The sulphides are fine grained and are diesem.ina.ted . 
! 

L. ::i ' .... O-$J.!..i0~ ~ . 
tthrough a very fine-grained gray replacement quartz, which in places grades 

-· rov . f r P'l . . . . 

~·-- ~~"- I1nto a core.ser-grained white quarts containing empty VU8S• In other. places 

:the change is much sharper. · 
:. <.: ;,f-.., . o' i . 
-~~- · ·" I 

~.~"t ~ · r!./ __ .,_ ;:.;~ . 

j]J i . !) '! ~ 
f 
! ' 

Local observations 

. The · G~~:r'Y . llole/ is . an open cut on the N eva.da Hills vein, 200 ·teet lona, 

:12 ·reet wide, and 70 feet deep, with walls consisting mostl! o! dense gra-y: or _ . 
f 

s.t 10 rb:.i' PYrltie Lode porphyry. Toward the west end of the e.ut, the south wall grades . -.· ~:. 

into barren quartz, which extends on westward. Much or the ore mined in the 
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t ' 
00 _ ~ } a.rly days. came !rom ·this . ()pe~. · Hu~h of 1~ was Primal7 .. with the ~p~~es - · 

.;If),, .,:Jecy fi...ne :grained and. co~ained in whitbh qUarts resembling that or the . ba~en .. 

!;o::J .... {·' }veins, . Most or the .ore, . however, 1ms secondar.r .and was concentrated ~ ~revices 
·~,MeT. fmd seams .or th~ highly silicified Lod~ p~~YI'7~ It .:included a ~~ ri~h, 

·0 r; .. :. Zll! .tt .. nonpersist~~t streak which in places was accompanied by • .little gouge. · 

· b!!~'~;;l Much rich Ore l'laS taken out of the glory hole in .its early days, and. 

:'.~-' tM.Im 1912~, after the hole was thought to b<i ell. worked out, $1.5,000 in rich ·: 

·r ) nl , .r secondary · ore wa.s ·t.aken from a nearly parallel ·crevice in the north waJ 1 .• 

::; . ..i'·~·iq .tt:1lll 1920 also $]_;200 worth · of rich ore was recovered by &• lessee from a pocket · 

or:·_

1 
l. in this w~ • . Some rich. ·ore still · shows near th~ surface. · · 

-rLL.inl ll.~ing 1916 the part or ·the .Nevada Hills .vein. between the surfa.ee and 
. :;:;;.-.;..;:.~-E:.;;.~~-=::.,:.,;i~·:;c=; 

7.~ 11 ) ni·r' the first or _lOO-foot level produced $403,000 worth of or~almost ,th~ ,·:: ~>·:.'""'-:'""'""·''~·"'~~ 

entire tonnage or the eamp , !or that year. On level No. 1 . <>.f the wo:rld.ilg'~~~~·:~~[~£2~:?.~£~f:~L]i;J_~,;::~ .. 

n:i.:;~ ~<:} near the Nevada ,Hills sha!t the main feature iJ the 'Widening or the ~in~ 
. I 

· ·x:t:. \·-J .... 0c which is normally 8 feet wide, abo·ut 30 feet west of the :sha!~.f to'·a..:·'lt ore-." 
, . . i 

.no body 50 feet wide, containing 10 feet of high-grade ore. Here the hanging 

- ·"I·l·lq ~"('} flattens t.~ a dip of Only- lOQ while the dip of . the foot lmll remains 

.. r;:,IJo·,:.-;.j at about 60°, ''l'he large ore body continued dowmrnrd for 70 feet, nearly 

"" O :~ o:.! ; ~\o Level 2. ear the crosscut .from the shaft the so-called vein seems to be 

• ~!. 

td: ~erely a. narrolr zcm rz1zz zone or seam of e_rushed barren vein quartz accompained .. :.:oi':;""''""·"'-~ 

;by fault gouge, and is mineralized only :btxnt: L!l cracks. It extends tr..rough the · ·" 

i ig vein and ends at its footwall side, but her$ the Big vein itself co:nsist.s 

tl.a.:inly of altered and leached rock rather than ctuartz. . ~ 

, Level No . 2 a distinctive f eature, extelllding from the shaft. and the -­

fault 450 .feet to the northwestward, is the1 drag of the vein by a tight 
.,.. . . 

.. !"lzontal fau..lt, causing it to overlap upon itfl:elf 60 .feet or more. Th 

sin fault zone here is at least 50 feet wide and its 1Nall rock i e much brece1at~d~_::.
7 

·_ 
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..... 

~Level No. 3, sixty feet south of' Nevada Hills sha.~ by ·way of the .· 

r- ,;:·r.:' osscut, · the v~in £or . a length of 300 feet is from ·.; to_ ' feet.· wide and · 
I 

• .;. ".~)s fairly ·good .. · The Main ·rault zone, here 90 ~ee·ti ·west o! t~e shaft, is more · 

<~Ct .·v '1an 60 feet wide • . The we.ste·m part ot th~ vein; ·which conta~s . good · ore, ··· · · )-

·:a ~i.t( ' ~ s recovered by sinking, on the strength of rounded quartz pebbles and. fragments 

.~:: ·~f sulphide ore '.tound in the fault gouge. About ·180 feet. west or the crosscut . 
I 

IC: I I!.. he vein becomes ' lost in. the barren white _quartz :. s.ts.d gouge breccia and 'continues 

· Jno: c o for the distance of ·neariy 600 feet. . Here it eonsist.s m&inly ot: .barren 
r . ~ 

S('l 1: uartx, lii.t.h the quart~ mostly on the .footwall side. 7~ Several a.msll cross-fault 

.tr;~r- ! L is sures a. fer. feet tdde are largely filled rlth gouge · containing many round 

, "USrtz pebbles. At the extreme west end, where the ve:in reache! the han~..ng _, . ~-~ 
l . . . . . . . . ·_ . ..s -~ji?;f~il~~i:. ::.~ . 

:..rl. all side of the Big vein, it is primary and has no se~condary gangue~ · · To '-.the '??:~:.t;~"~~g~tH, · ... 

!l;.i:"n:~ aat of the main fatllt it contained stringers of secondary ~z, ueitlqiJ!~~DlJJf~~~-~':· 
.1 '!J-~: ,, ccompanied by gouge, and the ground was much she.ttered. · · · . · _· .. - ·_.::;y·:;~·\t · ~:· 
Ii:>l:i I - Level No. 4, extending 3.50 feet 1rest. of the Main · fault and 200 ·.feet • , , _, . ' -" . 

c y.bc/ e~ of the crosscut 70 .feet south from thE.\ sha.ft 1 is .mostly along the 

'). .. r . ig vein • 
.1. .L.~- ,. 

On Level No. 5, the part of the Nevada Hills vein east of the main fault 

v~J c1 
• elded considera.ble lm1-grade ore rrorn rninor spurs ttnd branches, mostly in 

.... r ... '· .e country rock of the ad,1acent hanging vrall. Similar conditione prevailed 
\. ... ..., ~ 

l 

.... so to the west of the Main fault at various depths, especially . from the 
4 .... • O\. fcce to the 200-foot level. On t he 5t h and 7th levels the western side 

f t he ¥ain fault dragged the dark-gray brecciated ore of the Nevada Hill8 v;J...r!l t. 
• f 

0 ein for a distance of several hundred teet. (See under Big vein page ().) .. .Yo ). 
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fne part of the Nevada HUls vein sout~east of ~t.be Main fault on level No. S 
I 

i.~- i t ~l"if,)u ~'.' ault seems to pinch out upwarde. The ore shoo·b gives out along a line 

~~ \.-C-:-.~-6 -... hat pitches southeast; a pan of it ~e:'-ged to the No • . ; level near the fault. 

On the 650 level, at the mouth of the SOS ·crosscut there is a southward 

· ·1· Gv.:)a ~~1. v pping vein of. white quartz, sprinkled with. pyrite·, galena:, sphalerite, ·---· _ -· 

. b~lu~ : d chalcopyrite ail.d containing a little gold and silver. This vein · .. 

::d r~ .l:':JV ~- pparently represen:ts the barren vein stage and, lies 'between two branches _--~~-~- .. ,._-·;·-:.·-

· C) i·Ij ''T/i · f the Big barren quartz vein. The vein dies _ cr~t toward. the ·· southeast through ; __ ,.·"··-'-"'"''""-' 

~.:L~: ~ t -> ... J···.c r · he disappearance of a secondarily stained narr•ow . fault breccia. The drift ._· 

· .. · : ::.-~1 _.-r ,_~L _ rom the 80S crosscut is · on the northeast borden- ·or the left branch of the 

~-- '-. x_ ~.i· ~ ·~ ig vein. Th:ere, adjoining a strike fau.lt gous:e, the barrjn quartz ha~ beeli . ------o·"'· ·.-~.,.,c.o 
I 

--, roken and stained, and mineralized by s econdaxy sulphides, ·making ·a: f airl7 
J.,..,. t .... .. 

t:ood streak of ore. Probably the Wingfield or 304 v~in, · or both ·combined, . . 

JJ --...r.~-;qa;.. ~)~ nded at this point on the Big vein, bt1.t the o:re here is due to· fau!.ting and 
f • 
econdary concentration. This level seems to be about the lower limit for 

.. r{ ..~ 'z o ,L t . . .. 
· . ·'' re deposited in the · second period between the Main and Aztec faults, and 

• .:j~:~ - · . . 

t tle but primary' ore was found or expected below this level. 

On Level No. 7, the Nevada. Hills vein was strong :tor about )00 feet 

• ('"! j f'.!:f C.\:.; ~~ 
stwa.rd from the Main fault, to North cross cui~ 724, some ore near the main 

c-"- . • ·'' .l. I f'ault running $600 to the ton. . Most or the ore and quartz was on the north 
....... " · 11 • 

. ,, ) r footw~ side. The ore is all sulphide. A large stope 30 to 90 reet west 

·;;:~:.,:. :: ; t the crosscut ext. ends .from 'above this level to below No. 8 level, and 

ontained good ore all the way. Southeast of the 724 crosscut the vein waa 
-:::.: . ~ . . 

~ss of gray and white quartz resenJ?llng the barren vein quartz. It was 

.. 

4

:~ ·~Mk n by faulting, nth a gray mineral stain o! second.a..z7 origin in 



• 54 

. ' 

fractures near the gougee. From the crosscut eastward , for 300 ~eet: th~ _ ., _. 
~ ;sq e;' . 

. vein crossed , by several _oblique cross~rault slips or s~eall~d ~ve~ _robbers", 
Jl.L: ' . • ' . • I • • ' -

-~ .) gradually t~s and _!ip.ally _pin~he.s _ ~ut~, .-. ·-:. . : . . :·. _. ·: _:. _,. ;_ ~ . --: · ·_: .:·· .. :·, :" ._: . 
r!:i .: lq .J · 1 { 1 · · ~ 

';i nO ~ 1~~-~ this level~he coarselak~bed-i~r extends to the Big vein ;;1eat the 

_.,. ._. _ t·-.-
1
lJevada. H~lls ~haft. Drift -~5 of. the shaft_. working_~ expo~e.s ·a . part o! :the 

~ .:.~.:·-' ~! Big vein, and some ore . sulphides are her-e imbedded in .- .'f.!Q.te quartz... These 
., r -~, ., L·· . - . 
~- .... ....:.r ·.~ 'I 

~, !sulphides may be ·secondary, although they are . 60 -f~et dis~ant . !~m the )~evada 
, 4o..!·r: 17! ·-:.c.' . 

lllls vein • . ~n this level, and in the stopes !above,_ the rich ore that was 
)~ :: .~J ! . . . . 

1being t aken out when the mine wa.s visited is e!rl.eny of .the .. second perio-d. .. 
0 r.1C; ..:.:J.) orf · · __ · · · · .. : · •., · .. · · · · - · - · · · ... 
- -Here occur Silicified rock :fragments, including some of granite, grading , ·, 
e tf :J .Li01 · · · · · · -- · · .~ ·· ·· , \ · · · · · 

iinto fine-grained replac~ent quartz with _ disseminated fine- grained primary 
• •. L:JV i.:l 

!ore sulphides,· which in 'turn grades into barren whi·~~ quartz seams . 'l'hes_e . 
-ih m. :.;.u: _ . 

tare followed by coarse-grained black sulPbidea, associated with quartz, _ 
.i:Jo;:' . , . .., '· 

edium-grained carbonates, and a pink manganese mineral. '!'his latter or.e 
etr ~ 

~ is · crustified· and banded and is clearly associated with the st~ike fault-~ ":-7,i~:;_;rs~.;~;~r~;~0~"~~:,:;i 
~-d.J.O:O~ !'.) • . "' . : . . ' . • . - • 

~- :that occurred along the priinary quartz veins. This rich streak follows the - .~ · ·-"'.•\:>:sr:.:::~r: . .=.:<"-:·\ 
.0'{8.b f i'!t • • . I . • ' . . • . • • . ,. .: 

;old vein to its junction with the Big vein, ?Jhere it ~apidly narrows and 
Jd ::;li j l . ' . 

oon pinches out . 

On the 8th level the Nevada Hills vein lies 400 feet southwest of the 
i ~ 

~ . ebber shaft, 280 feet southwest of th~ Wingfield vein, and 150 feet south-
j~; i '' . . . -~ . . . . . ' ' 

-:.·: · oo'l 
. est of the 304 vein. · Both ast and west of the Webber crosscut, and the ~ 

.o • . _ ault the vein seems to be mo~ly barren quartz. .At the end or the crosscut, 

: t i~ more than 100 feet wide. About 60 feet west of the Main fault there 
():1i:HJ,;r 

· re many inclusions of granite, but they decrease in numb'er . toward. the fault. 
o ~~ erJu 

ho footwall of t he Big v~in on this l evel is irregular even where sharp~ 

defined, and crosscuts extending 20 to 60 feet beyond it show fragments of 

.• e dark- gray, miner alized, very f ine- grained quartz cut by numerous veinleta 



• 
i . . ' . . ' . ' . 

~0 .. 1•11 ·-~ ,)! p;a~ically barren coar~er-gt-aine~ whitis~ quartz containing open vugs. 

,e. latest ore-vein . quartz, wher.e oxidized, cannot be .distinguished from 
r , . . . . . . . . .. 

~-LL'3IIL.~ ... he ordinary. yellowish ba.~ren quartz which also is ext.ensiyely exposed on . 
f • ~ 
I I 

..t m.J ·- his level. The possible dowrmtrd conti~uation and eastward extension o! ·· 

~~· t·,~ ·: . a vein weZ.e looked for· on the . 800-fOot level, but vdth negative results.t 

' · v In the part of the district just northeast of the gloi7' hole, it is . . . . 

C.:? .bl.r~ :;r:.· . · - ·: · . · · · ·' 
· 

1 
ften difficult to tell whether · a given vein shall be classed with the 

h~v c..LU . . . . 
. arren veins or the ore veins. · 

At the mouths of tunnels 3 and 4 the Big vein lies ,dthin.16 feet · ,. · 

f the N~yada. Hills vein., with the »ifsw,ud0igwcx: intervening 'space occupied 

1 dense gray pyritic Lode porphyry, which is traversed by WY. stringers 
·ft ... f fJ~ !) '· . . - . ., . . 
,. - ~ ·f. '" ~~ ·~! -

' d veinlets. of qu:!:rtz. .~-' • ; t • • . 

Ilo~ '?'1 ; . , . 

t The Main faul .. t shows we~ in the eastern part . or tunnel 4, with a i · 

'3 -.:J'J 1:.b ;_lt· . . ' ' . . . . ' 

: ~ 2. iJ"7. ~ · ~tamooth grooved easterly dipping footw~ on the left or · soutmrest~ · wceeede~_ ·~,c·-;:-=-~.~.-~:.-~:-~~~ 

~1 partially banded .tault breccia a.nd gBXX 'ground.;,..up rock materlal in ·the . . ... ) 
j · ~ .. 1! . ' . . . .. ::.. 

"" lroof and opposite side of the tunnel. . 
nlo~ b.I 

·~ 

.r 

· '!o j t/ 

.ri. ,:.; traversed by gouges. Near the Aztec shaft the fault seems to be nearly 

! r rtical from the surface down to the N~h. 2 lewl. 
t. l ' 
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NeW- vein and South vein · 

.i.:. , .fczl c The so-called "New vein" shovted for ah extent ~! 4o '.teet ju~ we~ : · 

~trL:,;~.c { r the llain fault · and 50. feet to the ··n~~th. · o·f the· N~da Hills veiilin ' .,: 

.[uvei c. 1.. ~he 726 ~ift on the 7th .level. ' ·.About ·~0 :t~et . to ' tlie ~outh. · of .the Nevad~~ .. 
; ; n _· ,··)v ·. ~ills vein there was a. ~ associate ' vein, known · as the "South ~~in"• \ 
_Lt, . . . .,. 

North· vein 

Toward the glory hole, almost 500 feet northwest ot the Nevada. Hilla 

{j A · 
1 
shart, , the N ~ada Hills vein gives o!f .a S}>Ur , to .. t.h~ nol"thes.st known e.11. . · 

.. ,:ihe North vein •.. It or its fissure has .eonsi.de~able ext,ent, tor i~ e:r;-osees 
(:1 d ... ~ rfj ·l . ' . . .. . . ' . '. . . . -

" own Gulch and the ;road and pas&es into the mountain. beyond; but the vein 
0 ,,.:!50 ·;, . ' ; ' . 

: as productive .only for the first few hundred feet i'rom .its junction with 
.i:.. _:.~ V .0! I . . · ' . · . ~ . . 

· ~jr·t . ~ th e Nevada H~Us. v~in, . which seems . to ~e . the source,, ot. its ore:~ . Beyond. 

.v 
' ~- . 

". ~ .· 

. . ,the 400-f'oot point it feathers out or loses i:t;s values. It:s workable .. port;ion1 .·.,~_,....,.,,""''"·' ·""'""'''· 
-g r{j oc: . · · · . , · . · · · · · · .! - • : , _.,.. "'' d~;i~:;t-;::;~::t 

'f; _ t .~vT' 

· . · !'lostly on the' no. l level, Tias . !rom . 2 ~o. 3 f~e~ wi~e. It stood. nearly.;~~~··· _, 
J.: :.r .va ~\ . . 

~ , fvertical, and _carried good ore, , s~me of it ·rich .. 
1 0(, . . ' . . J 

F.agle vein 

T'ne Eagle vein, formerly owned by the Eagle Mining Co. , wae opened 

'£ , .c'.;) - :;[·:.:· in 1906-07. · .It soon produced. considerable ore and was early regarded a~ · · 

~ ":~ori · next in importance to the Nevada Hills vein. The early'-day shipments 

Gt: ~l ~ ·;:>·:, veraged over $1.50 to the ton. Mu.ch development was done on the vein by 

::. _, , he Nevada Hills Company in 1913 to 1916. 
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r '* ~, 
fl.t j 'fhe vein lies nearl;rl,200 fe~ nort.heast ()f the Nevada Hills vein, 

}d strikes more nearly west. :, It lies mostly -~ the Lode poryhyry' and bet~n 

~,., 
0

_; e Tunnel fault and the Main. fault, but there are also .important segment.~ _-

.~:·· it between the Main fault and the Aztec fault. It i8 the . 0~ vein of '2,,:~;:~ji~fill~;l~F~i~~~~~i~;;~~ 
' e ~levada Hills group that crops out east of the Main fault. , 

Its 'outcrops extend through a distance of about 900 feet,· ;oo feet 

. 
1est of the Main fault and 400 feet east of it, and its total length is . 

( ;.; ~, . . ! . . . . 
.. ore than 1,000 feet. · It varies in width from 2 to mor_e than 40 teet. · ·. ·.----

iJ .-. . 
' -~J :·t dips from 40° to 80° SW and e.."<.tends to a depth of more · th~ SOO feet • 

..,..f. . 1 

_ .. , .... ~he croppings of the vein are strong and extend thr,ough ·Flag Butte on the~~_;:0·-· 
...... ···,;·-

~ ,. __ , rst (fig. 27) • On the west t~ e;y cross Fairview To-wnsite and. Gul.cll and ' . - . 

· 
1 ~.~.'Jext:.end into the south end of Dromedary- Ridge. · '· 

~ .:... JvJ . The vein commonly is accompanied by from one inch to several inches 
£j ~~~ . . . i . . 

of dark-greenish clay gouge,_ especially on the foot-wall side. It not 
' ' I 

' ,h · 'Jonly has been faulted b;y the Mhin fault, b;y which t~e portion to the east :.: ·~" 
Jlfas moved 300 feet to the north, but east or the Jlallll fault it is also cut _ · --- ·;=?~~~:;¥~"": L·k~·''! 

I by a ser~es of min~r fault a prbbably ct1.1e to shri.Illa~ge of the ~nclosing rock . 

Composition 

The Eagle vein differs rrPzn the other leading veins ~ containing a · 

and a.d, mostly minerals of th/e second period of mineralization. In fa~ 
f . 

I it is the best illustration ot a vein f'orm.1ed in the~ secondary ore period. 

"' h W ·. I t . e · ebber No. 2 lev~l and in the stopes above, the primary vein is 



• 
... preserdied by fragments of .fin.e.;...gr~ned gray quart~ . with. miriute graine ot_ 

sseminated .ore sulphides, .while .the 'Second ~re period is represented b.r 

o_:::·I+a J. anded layers ;and seams Of. 'qttartz and fine-grained . ca.rbon~tes-chiefl.T 
~ 

. • • ~ : t 

l s cuwT c u cite :with some pink x,-hodo.ohrosit~tl)gether with or~ sulphides o! coarser 

;;j o d d"J: ,,' a.in than· those in the primary ore, dissemina.ted through the carbonates> 

;b~'i a. d tending to concentrate in layers interbanded with other ore .minerals. 
l 

s .JI . A !ourth ·.period of mineralization· is ·represented . in the '.vein by barren 

~j 1o 0 .. ,1 i-!rl.te quartz and coarse-grained calcite, which .. were deposited in · seams. and. 
.· . '-~~ ~,.,c·!·i'c&:';>.;·i·" ::. ~·:o';:"; -.:., 

n.:.ri · s ·:u,irregular openings and Tih.ich in places ·constitute · the.· final !il.lirlg of·tho: 

Both walls are marked . by pronounced fault. ·gouge. . 

.. ·~ . 

· lJnderground exposures 
··'l ) ,.Jc,:: . . . . . · '· '· . ' . . 
. f The. Ecigle Vein iS I!§ Rp¢ te.~ Opened by ~iye levels- the thr4Je Eagle levelS~ 

.W: lJ £18 .:iY. t . . . . · . 

I hich m:x are old, and ~he Yfebber 2nd . ~~ 3rd l·eve~s, which a r e new.. From 
tJ11: I . · · · · 

the :JQXX surface down the levels are as follows: 
.... 
. l '· 

e .~ f ..,ft·. 
t Eagle . shaft Depth 

(feet) 
Webber shaft 

... ; 

75-foot ·level · 75 

.. 200-foot " 200 

... 350-foot " .350 

)65(?) II . 365 

.565(?) .It ;6; 

. The levels nearly all_ show · .fault drag of the .vein and ore. The old 

orkings are about 4, 000 in aggregate in ·extent. 
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• . r: 
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·' · 

. ) -59 

t 
r 

~ ~~:0a~'lc;.i From the surface dovm to the 75-f'oot level the ore was about · all . 

v::clJrnJxJ.dized an:d very manganous and consisted mostly of cerargyrite. It had 

I "i .:;~L, ·'· quartz-argillaceous gangue I .and was associatel:l or mit.Xe~ With ·such an . · · 

J:K j ·:ol i bundance of black ~anese oxides th~t ~0111e o! the larger bodies were · 
I 

a~r.i.t ul::·:.moWn as, manganese "blow outs"• From the 75:-i'oot le~el down the ore l'fa8 

!"':: L!~':..··~:.· .f about all sulphide. On this level the lode or ;min.erelized . zone was said 

... o have been 60 .feet wide and to have c·ontained !air valu.ee nea.rl:r a,l 
(• ,.. t'1 . ;. .. 

... ..... ,..,
1

) ""'""····the way across. · · - ·..;· 

'VJ.lU)Jf>-r·:l · On the :100-foot level and in the stopes above it. the vein was in. 
J ' 

· .o·IJ:zc.~ places 40 feet ·l'dde and averaged about 20 teet in width1 with tair ve.luee 
! 
tall the way across and 4 ~eet of . shipping ore on the f'oot-wall . side; at . 
I . 

• <>:i'f j several point:. a it contained ore running . lf'rom $100 to $600 to the ton •. : 

t: , , uch of .. "he vein to the' west or the Main .fault was m:J.ned in the · early' days · 
~~0001 . . 

I . . . 

. . · to a depth of about 200 feet and yielded most or the production of' +.hat • • _,:r·r. or . . . . 
.... _ ... •,r:r.. .. f ,. . . ' 

ftillle. flrhe . .t':l.rst $&ix 200 feet. o! the vein to the west ot the Main fault 

. ... 

Ins further developed by the Nevada Hills :!linitlg Company in 1913 and 1914 to .. 

the depth of 335 feet, and about 21 0CO tons of mill ore was recovered, most~ 

•• 
..., - . "•'(' 
"\:,.· .. .........;.,... ..• ~ 

near the surface, there being no commercial or•3 found at this time bel01r 

j the 50-foot .level. Fifty feet west o.r the Main fault the vein was 20 .f'eet 

J wide. 
I 

At the segment of the Eagle vein, about. 400 feet in length, between 

the Main fault and the Aztec fault the country .is much broken and includes 

. heavy fault gouge containing rounded quartz pebbles. This part ot the vei.ll 

as worked mostly through a crosscut from the Webber shaft on the 2nd or 

450-root level, which cut the vein .15 feet belov1 the ·lowest workings o~ 

.. t: :e.gle mine and drained the entire mine, which had long been fiooded. 

I 
- I 

I 
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" m:'I I . On the · 2DO-foot level the vein, which in plt~Ces was 10 to 20 !eet 

.!~ £.l~j irlde, consis1red mostly or :calcite and carri-ed only small . values.. Lower 

I 
~-. ":' ~'l '~:..r: . .... ovm., parts or the veirl. ·beca.me more . siliceous and contained dark _bands 

. . . · - ~ . -- ( \ - I 

:J::>t.:...:.£ =~.~! ar.d seems · or· rich lt'.anganese-silver ore, s.r1d e~astward it "'idenedJ out . a_n~ 
r-~ . . 

, .... .. ..... .... , ' contained a good ore body about 10 feet in · width extending for ·a di5tanee 

·'··~ . ~[L~ Ju 01 of 75 re·et.- 'It wae best at .the bottom of the intel~ed.is.te· level, bu~ it 

l ' ""h>rl c;ended there or just below, and on the 3()0-foot level it pinched out~ 
I . 

,, ·.;cs;: 
9
,/rift 324, 40 .feet from the face, ~which is in the Aztec fault. Near 

~ r::O _ ·the face, however, the wall rock is minerali_zed Pd . constitutes fair-grade ore. 
l ' 

4-· eo~sr! On the· 2nd or 450-!oot ·Webber level (at the d.epth <>f 365 feet) ·. the 

,. ~.r!j 
11 

f Company reported . the . ore body to have been. 200 fee1t long and to have assayed .. 

. r .. . ~ '"~ t $17 for a .width of 2S feet. Here for the .f'irst120 . .f'eet west of the Main . 

. - .... /L-:1'\! v• . 
• 

"' • •
1 rault the deposit consists o.f' a foot-wall vein and a. hanging-wall vein, 

.. 0 !101.• 

_ !teparated by a 10-foot horse of country rock containing stre~a of calcite. 
err;'[; b 0\! t . 

rt '; . .. The outer walls of the two veins are well defined, but the inner lValls a.re 
.t. · . S.I!U.J l 

I . J not. i'he veins consist· or CJ.Uartz, calcite~ rhodonite, and silicified roek 
-a.£-.., .. 

'<::>;, 9.r!~ l fragments , together with the dark sulphide ore minerals stephlll'lite, polybasite, 
t 

t ~ d argentite, all crudely banded. Most or the material carried only sm.all 

1': -rz·.~] values but some of it constituted $60 ore. From the east end of the horse, 
~ -·'C 01 1 ,~ 

. . , UO feet east of the crosscut, to a point )CO feet east of the crosscut the 
~ • ~ .,.,_1 - t • 

.. : vein averaged about_ 7 feet wi~e. Just beyond the east end of the horse 1~ 

~ ·· ~ : contained more massive quart;z.-calcite ore breccia, finn and well cemented, 

· ·nth· inclusions of early or _primary dark sulphide ore· three-fourths or an. 
.... -.-.~ ~::; .. ~ . 

inch in ·diameter. !iear the 300-foot ooint the vein · contained from 1 to 3 
- :, .. 'r ~!~~ . • 

_. . t (' .. et of ~arren vein" quartz ore, with the foot ra.ll dipping 80° and the 
. -- -:.-. 

·~ ·,.1 all6° ... .._~ l1 . 5 • 

'.i 
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From the point 300 r~ east of the crosscut to the Aztec fault, 

Cf!(j~) t . [:~f feet distant 1 the Vein i~ barren except in S. COUple Of SpOtS ' and. _itJ ·,r ,_·· 

:r.,,·~ altered dacite tu.f~ or Later andesite. On this level the country 

1-/ne vicinity or the vein is much broken·-.. ~d decomposed, wi~ seams and . 

;_ ...,:r r.:: . .;~~~· ringers of calcite and 'quartz running in all directions, as shown in 

~c· ·~'i' ·.150 crosscut on the hanging-wall side and in a 20-foot crosscut 
I i . 

~~·:.:." :-i::\;,_. ~long the .foot-wall side 1~0 feet from the Main fault. '!'o the foot-wall side 
l 

}1~~.: J·~:.J:· : f the vein the .Main fault has a very heavy gouge _containing . quartz pebbles, 
I 

t 8~J n'1 ori.r c,, and the vein itself is cut diagonally by tEn or more cross faults~ 

i rrO . ecompanied with gouge. 

' yr.c:?q.~nc iqx Later developments on and from a crosscut on the . Webber .650-foot 

'.!01: ) J tlevel, L'lcluding diamond-d~ill tests· in depth, showed that the vein weakened~'" 

tiJ' .7!:J ··{IIld the values ended about 90 feet belowthe 450-!oot level. On the 650-foot . 
} 

e,j·s--r..~qa hevel the vein was found to consist of a series <>f narrow stringers having 
.;... ~ .. J 
v .... o t~CJ.· no commercial value, and at depths of SOO ·and 900 .feet the vein, though · 

.,... r . . 
,,. . :toj'dder and better developed than on the 65o..;foot level, contained only e. 

.r tr Jl~i-=3 ~; .. ~· little mineral, of no commercial value. 

l . 

Wingfield vein 
i zc..:·.L0"'i 

•, t 
s~t u .. 

The Wingfield ve~ lies in · the Lode andesite~ porpbyr.r, about 400 feet · 

"' , .. , · south of the Eagle ' vein, to which it is approx:i..nu~tely parallel in stri~e, 
V .. J .... .Ct. I . • 

. ' . 

_,_: • .. ~ and about 700 feet, measured along the Main faul'~ northeaet of the Nevada. .. 

Uls vein. It extends 1,400 .feet northwest-west from the fault and 
~ z!·,-~ 

. ~. terminates at a. point about 200 feet nor·theast o:f" the end or the Neva.Js. 
r:i: 'i~ ··~ • 

. : liills vein, vdth vvhich it converges LTl stirike. East of the Main fault it 
l 0 .. ~ .1 ~: . 

c es not outcrop but has an underground extent o:f about 150 feet, as shown 

"!1 the S-3 level in the Nevada Hills mine, It is about 5 feet wide, dips 

• 
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bout 40° s. and ·converges in · dip with the Big Barre~ quart:z ·.ve·izl; · oh which 

· r: ,c·:}~1. " t bottoms at a depth of ab~ut 770 feet, the geol~gical arid Ddnera1ogic&l 

bY~:'~I: ~ onditions at .the .jun~tion being very siin:Uar to those e:rlsting where the 

L'llc-J:v ~.- eva~ Hills velD. p~ssed ~ut ·or ore, p~ched, .. ~d bottomed.· ·The vein 

c~·::;:;:rJ":1. contains muclf barren quartz and eaJ..cite most ~f which apparently belongs · ; 

0
'" . (;:;to the fourth per~od o:f mineralization. ·· It is acComPanied bY little or no 

o.c~.:i· ~jt~(·.' gouge. · At the Tunnel fault it is down.f'aulted to tl~e lJast ·with a northward · 

rf~ .... eri;;'- •; heave of about 50 ·:reet. I . . For ;oo feet west o:! the :rault it ie well defin~d. ,.· 

bru.: t .~~:. by croppings · and has a southerly dip of abou·t 42°~ ·· The ·vein · locally ~'-'J~wci.J.IJLG 
I. . . .. . 

)~i:.-:r: r:oo~ bunches of or·e; . but they are too sporadic and .small to be of commercial 
I 

I 

1
n lue, for which reason the vein is sometimes referred to as barren. . _· 

1 , . . 
fl.!: , :>vo

1 
Much epsomi:e occurs in fibrous coatings on the walls and roofs o! 

"' arl j bn ' the workings ·.rrom. the intennediate to; the 450-.foot, level. · '·' 

::""· I~vn.· On level 2, 220 feet north of the Webber :shaft, the vein dips 45° s. 
. i . ' . 

· ~. ·ur·o~ or
1 
and carries or is represented by stringers of secondary (?) quartz, calcite, 

' 
r:r 'ltJ..J.t J and siliceous rock material. In the west· ·drift it, is · crushed and pyritic, 

r: o.f.~ J.:.j · nd apparently only 2-1/2 feet of its width on the hanging-wall side carried 

: ore. On the intermediate level, however, above the second or 450-foot 

level, some ore was mined from a stope showing several hundred feet or work 

"-one. Bunches ·and stringers of coarse calcite occurring in fractures and 

lips in the Lode porphyry countcy rock to the north of the vein seem to be 

c . :-,;: of the third period of mineralization. 

· On the third or 650-foot Weober level the Wingfield vein lies 120 

southwest .of the .D:ti:t: shaft. It is 5 feet wide and flattens in dip to 

It carried low-grade sulphide ore in a quartz-calcite gangue extending 

... · .. 
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f / / 

.~ ,:-s.:c( interrupt:'dly for a. distance of' 180 feet, but it was of only small commercial 

.; . '".· .· i u ue. Some of the ore, however; ran high in precious metals, the ratio 
'~' \. .J '..J ~· 

l 
;-.-.. i·r.q~ JDeing l oz •. of gold to 25 oz.· of silver. 

-~"' -- ... ~ i . . -. -
.. ·, ·m··l At a depth of about ·730 feet, 40 feet above the Big Barren quartz · 

..... t .J'fA..),""'•t ' 
J 

:!l:· d co ~ein, the Wingfield vein . is joined ot intersected by the 2&x 301..,-foot vein • 

. ~J!~ .;it or just beloW the junctiOn the lrmx combined widtili of the two veins is a bout 

•.. >"J;_._ 2-1/2 feet. It carried only very lo~r values down to .tqm± a point just above 

) !;~l:J·! .~he junction and has · a . strong gouge on the foot-wall 

C
,. ,..., •,: .j . .,_ . . .... ~,· I 

.~~"li""'f'rf v:.s ........... .. 

side. · 

' ; Eagles Nest veln 

The so-call.ed Eagles nest vein, which is abou1# 100 feet south o! 

· the Wingfield vein, eonsists chiefly mfmc of a 40-:f.'oot 'Wide fault-shear zone 

, in silicified Lode porphyry, which here is highly •:>:xidized and gives no 
0 

... ,.. ,.."Jf' . . . 
L ,;, .. t • . .. . 

!Promise of being of eom..Yitercial value. It is opened. to a depth or more 
I 
~than 200 feet by two shafts, with a little 1rork doJne on each or the 601 

•·.~.' ' . f·. ,. . .• t 
,j .,.;;;. f 

. !100, 150, and 200-foot levels. · Below a depth of 150 feefl the ground ie 
..i:c. :.:f.~: f . . . 

~ . rpyritic being 'of the sulphide z~ne type. . Some vein mate:r:tal and s. little . 
:, .. ·; :...'n~·! 

; dark oxidized o.re were found on the 60-foot levelo 
. :;-.·:f~. f . . . . . . 

f.:JY.11~ 
. . I 

C\1~.-.-~ i . . 

. _ .... .,. f The 304 vein is blind9 It is best developed on the 8-3. level of the 
• i 

304 vein 

• r .. I · 

e:~L ,. , Nevada Hills mine, a'i8!w0li about 105 :teet south of the Wingfield vein. Here i\ , 

~)[~---···. strikes · approximately east and west, extends 210 feet east of the Main 
I 

) f . . . 
i fault, is 3 feet wide, and like the Wi.."'lgfield vein. contains much quartz 

, ... ') ~ 
..; ... ·_.. . I 

~ and calcite or the fourth period of mineralizat ion.. It is crossed by several 
Of I 

" ·· f ~ f aults, some of which have a. diBpl a c:ement o.f about 10 feet. Tha 

~ 7 :'!.:1 appears also av a stri nger on t ,he 7th level in drift 3c:xx 724. 

' 

I 
-I 

I 
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• 
It ·was hoped that as the vein descended to the Big Barren· quartz 

vein it would become minable, ·but it contained only a. !ew bunches of ore 

too small and vddely scattered to be of commercial value. AJ3. already' 

•, 

noted, the 304 vein joins the Wingfield vein a.t a depth of ·7?JJ ·. re·e.t, 40 feet 
I . 

. ::~ .• bove the Big Barren quartz vein, and it probably corrtlributed most o! tl:ie " '. 

':!o . raeager ore that occurred there. J~.bout 3 feet above its junction nth th~ 

·. .,..---
............ 

,:ingfield. vein· there was a small ore shoot about .3 • fe,et wide~ ·containing· ~- · · . · -

.-::. both primary and secondary .ore sulphides, Which, . however,. ran only $4 to the ton..· 
l 

A- B vein . I The A. - B ·vein is a Bmall blind vein that occurs east ; of the MaiD 

fault on the . 5th 3c;xx· or 900-foot level; 400 feet northeast · or the Webber 

shaft, in drifts 563 :md 504. : .Thi.s occurrence is noteworthy as being 
. e 

the deepest o;r:e, or mineralization approaching ore, found in the · minSf 
r;.~ r:4. or in the district •. . The vein has a. length · or a. bout 150 feet and a height 

I • , 

~ COJ or 60 feet 1 about half .lying on either side of the crosseut1 and is n·early' 

:1 .. :'". -~I a foot · 'Wide. It consists ·chiefir of hard quartz conta.in.in.g dark streaks 

::l· r. ~ ·: of good sulphide . ore minera1. 

50.3 vein -. 

The 503 vein Jre.S discovered by a crosscut on the 900-!oot level. . 

.~.;_ .... :· It is parallel .to the Eagle vein and about 200 :feet south or it. For 

,. r~ length of more than 200 feet it was ~lored by raise and winze,. and 

.as found to be very ~scontin~ous and irregular in l'd.dth and tenor; it . -

::> ~~ .:-1 1ielded a· small quantity of ore, howev,~r, mostly mill ore, wi:ch shoots .-

-.o'Jt a foot wide running ·up to $18 a ton. Its discovery. was encouraging 

~~h as it afforded evidence that conditions suitable for ore deposition 

..-.:.. eC. at thls d nth. 



•• 
Dromedary Hump vein 

In the northern part of _the camp, toward the north border o! the 

1 J~-~ (lc ~· o.ain LOde porphyry area, the~e is a minor zone or mineralization, approxi-
i _· .. - -· . 

. :-n,:-c. 1 mately parallel to that of the Nevada Hiits mine, which lies about 4,000 

c•:cv:.l feet south. The topography is billy1 as expressed in figures 3.3 . and .34 .. ' 

.;:,,. ! West of U~ s. location monument no. 182 the ulineralization in this · · 

l·:~ · :· ' ~one is regarded as extending down · the slOpe ixx on the Cyclone and other · .. 
l 

~----.-· ;. - ... 

q f
1d0 . claim. groups, but 'it is best developed ott the Dro:m.eda.ry .Hump and Golden Boulder ~ · 

prQperties, so"Q.~hea.st o! the monument, !1"0m which. it extends xx1m:a about 

a hAlf mile to the east-southeast. It 15.es almost ·wholly in the Lode 

, ·~ : mdesite porphyry. It has a width of a~out 600 feet, and contains several . 
~ :- r r:.:· 1 . . 

• • . , 1 parallel veins or parts of veins, mostly dipping steeply southwarciP, (see 
t. \o1."!a o>:f. • . 0 

. , fig. 3.3), the most important of which is the Dron1edary Hump vein. The 
$!-l ~.;h 

· . I follovd.ng description of · that vein will serve to illustrate the character 
H. '1.' 

! 

n- .., (! of the entire group • 
.... I ... , 

The Dromedary Hump vein lies about. 4~ 000 feet to the north ot the 
j o, ;_ r

1 
· 

oc -~ ~cl Nevada · Hills vein, to which it is . a.pproxi.ma.tely parallel. It trends about 
.. 0 . 

• 60 W. acro:;~_s the upper part of Dromedary gulch and has a known length 

of 2,400 feet. It lies mostly- in the Lode porphyry andesite, but its western 

1,000 !eet lies along or near the contact or the andesite .with an island t . . . 
·._r· .t: or the dacite tuff on the north, and it is tr..is part or th~ vein that has ·1· · been the most productive. Closely aBsociated with it here are two 

' 
~er parallel veins, one on the hanging-wall side and the ~r on the 

foot-wall side, known respectively as the .front vein and the back vein. 



••••• 
On the east the· vein is displaced by the Main fa.ult nd the Aztec 

fault . I~ wa.s . discovered in 1904 ·and. the Dromedary Hump .group of ' claims 

!.i, t as located on itsswestern part.· in Janue.ry 1906, by Joe Davis · and Jack Blair, 
I . . . -

·-.) .•._-! who soon sold the group for· $2;, 000 to the Dromedary Hump Min:3 ng Co. _ of 

. · J.:-· , Kansas City. The . Company increased its holdings by. the a.equildtion of .. 

· • adjacent ground, including the Golden Boulder Mining Co. ·t s Boulder No. 6 

claim, adJoining it on. the west, which it a.bsorbed in 19171 and it was then 
• ) 

\ 

reorganized as the. Dromedary Hump Consolidated Mines Co. · .Both the Drom.eda.r.r · · 

c.::· .. ~-.. Hump and Golden Boulder properties were equipped_ with electric power in 191). 

r "~j r! f From 1906 to · 1918 the vein in its western part waa worked almost 
i 

0 .t.~~·;; continuously on a small scale. by the 'Fairview Golden. Boulder Mining Co. 
. ! . 

;.. _ .:c: 1 and the Dromeda!7 Hump Mining Co. or its successor, and was opened to ... a ~ . ·. . ~'-"'·'·--···""'~··· 

.:.:1~ i depth of more than ;oo feet by several · thousa:dd ·feet . of work on .lour le,.U.s ... P;\f~l~--" . 
J.i ··!·. i Its production, hQwever, has been small. The ~n opening is t.hrough.;the·~,~·::. --.. ~~~&t~~~~l~.:- · 
+ .,.,: lkllden Boulder shaft, and most or the work is on the :370- and 420-foot I6Velsi:c~1t:~tiiit~. 

J. \..i - ~ ~ .; . . . -'~ '"-'"-.~-~~ . - ; .. ~-~ 

i From the outset the vein was regarded a.'s the tMrd best vein in the ··, · ··· ·.! ~ 
. t : .... ·,) ~~ 

-S"'/·d!j district. Its cr?ppings and surface ore were the riehe~ in the district, 

2> .. t carrying: values \lp .to several thouaand dollars a t.on in some places. For 

,: .. J the most pa~, however, the ore is hard and is dti'f'ieult to treat. Several .. , 

JC!G {.1 methods of treatm.ent were tried without success. The G~lden Boulder Co._ 

.{.; 1( · built a 1.50-ton mill and cyanide pla.nt, bttt the Filler ball 1313:lnti¢i:iernn;a: 

:-~·· pUlverizers employe.d in it were wholly inadequate · for crushing the hard ore,. -

and, on account. of the copper and manganese conter~ of the or~ and the hardness 

or the quartz, cyanidation proved to be wholly iruLdequate., A notation plant 

., .. t herefore installed, together W'lth a heavy ro<;k cr-u.sher and Hardy' 

: .. -~ch ball pulverizers capable of trea.t:1.ns 500 1;ons of ore a. da;r. Ia 1916 

'• ~a c r eported that the mill vms ru .. TUling satisfactorily, tha1;, the mine hAd 



., .• '• 

. . . · ').' 

)-year supply of ore in sight1 and that development in the deeper part 

I , • .i!;; of the mine, ~spe~ially on the 4QO-.foot levd was encouraging~ . i:kx In 1920 
i . . 

1 
t as said that the Dro~edary Hump mine was_ beiD:g wcirked ~Y lessees. 

The. Dromedary Hump vein or ·lode, whlCh ·i~ plaees is about ;o ·f~et 

l:"'i ~'?< . :-i · 'de, consists chiefiy o£ massive quartn and silicified rock. It is ·in 

· ··r· .n,· :art brecciated ·and in places crudely banded a:tJ.d. vugg:r. · The incl~ded 
c: I t~ J' gular teltn.Yato:kxx remnants . of altered rock SEtem to relate ~it · to the qu8.rtz ; 

f . . • 

. t.-~:J-:r . ;oi the Nevada. Hille mine, and it probablY is Of siinilar ·Od.gin~ . The qU.aTtz,~;:~,-~~~:··~: -~i~~f=l[~ 
~'fl .~ ry T ecially as Seen in the ore, is stained reddish and rUsty-' brown. ·07 if'Olf'· I . .. . . 

. xides J and is ·well oxi.di~ed down to b el~w the ~oo-root level, although . the . 

·o.ut:..L,::veountry rock · is more or less pyritic a~ high as the 200-foot level. 

The deposits are very irregularly distributed ,in the vein or lode · ·· .. : 

'J:o' ·'or.., d the adjacent wall rock. They oc,cui- in discontinuous 'streaks and , 

Do~:r rr aJ pockets, some of . them rich-some being· said to run about $;000 to the ton-' · 
. . I 

f! ::b l }ut most of them small. l'hey could hardly pay the cost of mining, which even . 
in most of the hox'izonta.l work is about $40 per fo"'t• ·Ore to be pr!!i!fUn\'Zl) x:x: 

-· j:x~ ·"'.t Profitably mined and shipped sho~d run not less than $40 a ton. 

The depositx are di&tinctively silver deposits, the metal content in 

:~ orr 5 ·}he run of mine ore being about 115 oz. of silver to 1· oz• . of gold, · but 

<.L · , . ~) om.e of the ore was said to run about half~. gold and ha.l! silver in 

_,,. r :. , .. Yalue (at the pricefl then prevailing) • 
.J.~ '. ......... . i 

~ -: ·•-· : The ore minerals, which are fairly well distributed 1n the . quartz 

;ore arv1 ~ome adjoining soft altered rock aret 

· Argentite 
Cerargyrite 
Embolite 
Ruby silver 
Gold · • . 



'l ·· .• 

I . 
"' .. ' Associated with these iti places ·is a little · tetra.hed.rlte., galena, ·pYrite, 

• ·~. · 
1 
~halcopyrite, specUlarite~ ·and malachite stain, and eome rhodo.chrosite or· 

-~· . 
. . . . 

v ' rhodonite and black manganese oxide. . '' 

From the development · done in the Dr6medary Huml> · and GOlden .Boulder 

.0 ~-· mines the vein seems t,o contain considerable ore' but the ore seems to be . .. :: ' 

·; ~o pockety 1:.o be )?rofitably mined1 and it does not . seem to include depoS:i.t.s 

~~· .·: of the second· period or ore formation, which have ' yielded most or the ·. ··. · 
) 

· j' , commercial ore in ·the Nevada. Hills mine. Altogether · -the shoWings ·· in the · 
I . ; . . . . . . . . , 

~·' ''I consider~ble portion of the vein which has been ppened. up or )?rOr;pected · · 

.n:c; j offers -little hope that larger ore bodies 11ll1 be found in·. depth, The· ore·: 

Jc:) I is of such character, moreover, that it c;.nnot be .readily sorted for milling 
I 

. and shipping, and there would be much need· for a. suitable method' ot -treating 

Origin of the deposits 
' ' ' . . , . .. 

n.l, The deposits are believed to havebeen . formed. by hot mineral.:.bearing . 

( ' J• l magmatic . solutions that circulated through the roc~s in the period immedis.tel-7 
.. : . . .... . 

: following the eruption of the Lode · andesite porphyry and perhaps to a lee8 
. i 

. t extent at periods following later volcanic eruotions. 
{..:;. ~ lj . :, . .. 

.,. .. 1 As ~eady stated, there were four periods of mineralization, which · 
._, l II 

· formed, in order, 
rl ~.--: ~ 

t • (l) Barren ~ veins • 

(2) Primary ore veins. 

(:;) Second ry or nrichcd oro yeina. 

(4) Barren calcite-quartz fillings in the reopened v .nth 

:.:;;.;...;:~=--------........ -,__..,._,..,..,_, _______ ... _ , ___ ~---------~ ............ ~ 



• ' (ltJ " '. --~ 

... . ; " ' ' 

· ~~::~: , B""en qua.r\z. Teina .. - : . , · 
• . / .~ • . a. ,;. ., ' ·i . , , ,_ 

- ~·r~zation 1a the tirst period began with the tonaation. _of . ·. 
"· . . ·· .' . .. 

. ... . ·: . ..· . . . .~ - . .. 

sential17 ba~en quartm . veine, the oldest veirig in the district, ~ . . . · 
. " . . " . : 

cending. thenDal aolutione, which circulated while the Lode .porphJrT_ .· ·.· 

de site was being erupted, ·or. veey soon att.er. The . moat. impor\8.1\t 

·· /· 

ature in tl:ds period is . the formation of the Big vein ot barren q,U&l'tl1 

.; 

- ~ . . 

.... ' ~ : · . ' ... J • ~: ,_. 

ong the monocline of dacite tuft and the contact or the dacite tutf with ·:~ ·~ .. ---. 
/ ...... . 

e Lode porph7171 which· wae .intruded tnto it •. : · .A.s the deposito are large UlCl 

onsist al.m.ost whollr or quartz, the depositing solutions · seem to haTe bee · 

ery sUiceoua and. to have had great iriherent :power ot replacing, the count17 
. . . . 

ck. They probably<acquired eom.e of their silica .trom the dacite tutr through 
. . . 

ch ':the7 ascended. Conve~eel.71 they were aiso ve17 ·poor in metallic Jlli.Mrale1 
~ . 

he melallic minerals being . ~stly later than these .wbtnxx oldest 'f'eina.-·. 

er~a ma.y, however, have been deposited contemporaneoulils7 with the 

eins to a slight extent, for the barren veins were .tor.rned. b7 solutiou · 

&rie~ - tro~ the same general_ magma ·as those that torm.ed the ore veina, •. 

and some occurrencn ot oreml.neraJ.s in the barren class o! veins seea 

\o have no connection with the ore veins. 

Ore veins· o! second period of mineralization 
. . . 

. .. . ' ~-

~ Shortl7 atter the deposition .ot the barren veins there c;ame & eeconcl 
. . . . 

period of mineralization, . in · which the prima17 ·ore veins were · formed. ·. The 

Prim.trr . ore nina, · like the barren veine, were .depoei~ed by hypogene 
. . . . ' . 

solutions, to judge from. the similar effectiveness of these-later ·aolutiou 

1n dissolVing and replacing the · country rock, but these eolutions ·contained \ · 
. . • . . . . ! 

larger quantities o! ~metals, wbieh_were deposited in the torm ot sulphides • 
. ..... _ ... ,-_ 

• • ./ I 



,, 
,. ~ . ' ' 

•• . ;{ 

! Jl ~' • • • 

thoee .that . formed thle· -barren Big v•in~- ·-. If 'this were -the ·oaae,<: . 
I ' . . . . ' . . . : 

seem.-- tha.t-the solution~ coutd ·have ·entered. the · ore vein :t1aeurea · 

etly by' ascending· ~hroUgh ·the . Cont.act ·!is sure/ now· occupied bT_ 

ein. . · Hershey-, . GreJ, ahd otherS belieVe th&t they tOOk · 
,'. . . ; · .. ~ · 

Greenan, .James C., Zeologr ot Fairview., Nev. a Eng. and Min •. li~ur~~ -
, No. 16;- PP• 791-793, April 18, 1914.· ·· · · · ·· ··· : · ,. ,_; ' ' · 

.-
. ~ •. . 

Certain tacte, however, are hard to reconcile with t~s vi·ew. 
t . , ! . •. . : ·' ·~ : i, 

~ only a feeble ·connection, . ancl in ·. e.omE:' instances no connection. at ...... -~ . · 
' t I ... ' I • • I ' ' t ;._ ' o ~ ; ' ' ' ' • • • '• ! • , t • o I 4 ' \ ' \ • 1 , • 

etween the ore veins and the Big vein.· or its fiesureJ ore ,is generalJ.T · . . 
1 o " t .;, , I •' • • 

0 
'I ~' • I ' ' • • > 0 f • '~. 

0

~ •i ~ 

;,; in the Big TeinJ and ore minerals become scarcer, or taU · al~ogether_, - . . · · 
··)·· . • . . . i i. ,· . :· ' • ;, ~ .• . ·.. . . . . ' . ' . ·. • . . . ' : J ·. • : • ; ~ 

e:· ore Teins as they near the Big vein. In support ot the View held b)" 
!1/ ., . \ ' . • ' . :·· 

•t1 

.. ~n the other hand, Greenan · euggeata that the dacite tuff' .forina.tion, 1a 
1/~ - ~ . . . . \ . . . ; . . . ; ' ~: : ' . ' : .. , ., . . . . . .. . . . ·_, . . . 
\ the Big vein largely liea, may have been unfavorable tor ore depositioa. 
~~ 1 • •, • • • • • 

~red to the Lode porphyrr andesite, ·in which the ore . .Yeins mostly lie; 
·+. ' . . ~ . . ~: . __ :, ; J 

oint e o=- also that circulation in the ore tis sures, whtch may have beea 
J.. ' . ' . • \ ' • l • ' ... .. , .. ·~ • 

:d, was probably' much more retarded than in the eupposedJ.r open barrel\ 
. . ' . . . ~ ·, ' ~ . . . ) ·, ' . . ., . .· . . ·.: • . , 

fissure, thus favoring precipitation .of the metallic constituents~ . But . 

ugh the difference in condi~ions here ~geeted may have been influaahill, 
. . 

~do not seem nearly -. a~eql;l&te to aclount ror the ·ore deposits~ The · pinchiD& 

the ore veins, · and thel7 dec;rwease in metallic content, as thq ·near the · . · 

ren Teine a•ewhc: aeem. t;o preclude the possibility ot the _solutions having. 

enter ed. th.e ore fissUres along px their eonta.et with the barren veins. 

I Another conception iS that the solutions might ha.ve ••""n•• ~t.ered the L .. ;-o 

iasure~ at their ends, l!fhich they: .adght have reached by ascending cruitab]T" 

.... ,, 

!. 
·,:! 

....... ,' __ :_.~:· - -· ..,. - . . ~-·,., .... ._ .: .......... · .. .... , .,...· .... 
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"Xii through, the fie sur~a J but · Jl~ . faul t _s can be 90int ed. . ~o , as ~Tin~ attorded · , 

', I . w: :· • ' • ~ ' t I 't • I ' I ''· ·, •' ~ • ' ' j . ' 

:1t e . · Another. view is that the ·veins may hav~~ been tormed. by d ~scending : .. : .. ... < 
• • • ' ' • p ..:.:· -~- • 

a: sn eolutions.- ·. ~awson believes. tba.t the. veins were fo~e~ in 'this .~er~ · ,, >:' :. >:. :.' ·. 

;.;e ,· by descendil!.g m~eoric waters which e.equired their mine~al ~9ntent, b7. a .· .... ·.;· 

j •:ro ~·~~aching -.proee~s, . _trom . th.e . Lode poJ!'Ph717. as theY,l'e.rcolate~, through 

. ·•· .. it. Su~h a .proces.s, .however., . seems . whoUy iJ?adequat.e . to . ha~ acc~mplished 
· eld . · · 
J. ·. r;. · the resu1ts1 consi~~rirl$ . tl1e large ,,lume of the _ m:i.;leral depo.sit$ produced 

. . ' 

' ' 
I 

~"'O.r! ·. . . . , .. . . ·. 
"·· -·~· ' and the _ relative leanness and llmited thickness or ,the eup~rincumbeDt porpbn7 . . .. · ·, ' . ' ' ' ' .· ' : . ' ' ' ' . . . .' . . . ; . ' . ·' . . . . . ·.~ ~,.,...,...~~:~_"" 

.. 1~ .... , tro~ ldlich the met~• must, on this theory, have .been, derived. ,.- It . ia ext~el1' : · . · ::·j 
need · . · · . · · · . · . · . . · . -·. Lt:::%.:,::4~: 

ri! ~-!' improbable, . moreover, that rel.ativel:r cool desc.ending solutions eoul(l hare · 1 

,~t . had ab~ut. the. u$ power to replace count.x7 rock aS th~ solutions t.ll4 ,-,c <~Z!·:~~~ 
.. ml · ' · · . ·. · . · · 

"f ·.: . deposited t~e : barren -v:eine1 wherea~ replacement appears to have been ab~- ."-~· · · 
dobf· . . . . · · . · 
,. :~l j tqual.JJr extensive , ,,alo~g th~ two · ~ete or veins. . ' ' . ' . ' ' ' 
.aq.mo 

still . a,nothe~ ~YPot~esis to ~ee.ount tor the _tormai;ion. ot the Y:eina . . .. .' : 
oq s · . · · · · · · · · · . · . ·: · ·. · 

__ b·tu.; ; J olds that. . th. ey nre ..tormed byde.sc. ending soluti~s of magma.· :ti .. c ori~ :·_.·_··.··.·;_·._· .. _ .. '· 
... ,, lln this view the .solutions JIIU8t . have entered the ,fissures at. BODle higher . :., 

plo ien1. than tlul.t at which the apices o! the veins end the surface 1t01r stan£-· . · 

tg~orl ~~ view requi~.e.s t~at :the . Lode poz1,byi.,- must have b~ ~ co~.eiderab~ · . ·. · ~·.;·.: ··--T .. -:::s:/··~~~~:::~J 
~rl ' ' 
: rreater vertical' .. thielai.ess than it now· has; or that 'ito eubareal' 8'\lrface · 

~u 1: stood at a ' highe~ 'elevation than at present,' which is reasonable .. '• '!be · .. :; ,: ,·: . ': .... ; __ ._: ~i .' 

. . ·. - -- -., .. '. ~. :·· ~· .. ~ 

~"'!~.0. -· ' ·. . . -· ·.· .· ''· ' . '. . . ' . ;. ' '.'. ' '•",_ .... 
· . , · lllgmatic solutions are .supposed to have ascended throU&h tissuree to ita inte~· 
tj ~ .· . : . ·.· . . . . I . ' " 

• •. leetion· with the Ore fiesure, and .tO have 'formed the V8~ an~ .. Ore &S '{,lUU_ · ·c::'"..Z:.->:·::::.:: ·}]~~~~ 

t\.t1· .' : descended the o~~ tis sur~ .troa thd.se ' 1nte~sectio~. ·-xn· thi's ~er ,the '-=~:·)c;;:;:;:,~";;~-,',~-~~''"'':,O.-.)'"'~"·"'~'-~ 
. . .. '('U . 

. solutions were maintained at a high tem.perat~e, and accordingl7 at a high 

· . ~eral.-bearirl$ e:triciency and . solvent power, by the Blow~ cooling but stW.. 

..... _ ......... :. .. ..:...:_;._., .... 
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t0!11Par&t.ively, h9t. , rock . mae$, ·. . 'this hypo\h~sis baa . not been. 8UPPorte~ b7. pqin\ .~, 
, . ',- . ... ;_, , • ~ . ~ I <': ,, • ' • • • • ' ; i -. .. . . ·. . . . , . • . ' - . . . . . ' ; .• ·,_ . ·. , ~ ' 

. . I . . . 

any tiesurea through . whic~ ·the . ore e~lut.ions . 7JJAY' be supposed. to_ ha~~ . . ... 
I \..... . ' : . . . . ': . . • . . . · - I • • • ' • • -- • ' • t • , · • - .,._ • • -~- I ~-

,. 
'' . ~ - _: 

acended.. ·--- · 
~ \ :-1 • 1 -. 

1

1 ' ,.4 : 
, I • i ' , ~~ o • ' • 

. ' . • : • ~ 1' ~ • • ' i 

I :'.•' 

' . .. ..., • ~:I : f ~ _' -·. I 1 • I ~0 ° 

. .. 
I 1 , ' 

• ~ .. . , t J • • • ' .' \ 

Th~ · aec~M. · and-~ \hir<i. · at,~~e~ ~t : ~ e . deposi tion~the : third. and 'fOUrth. :~ · 

-e~od~ ot idneiraJ.Ua\ionLwbieh . t~~k plae·e ; chien1 1n tb.~ reopened ore:, .. · · . ·; 
Yeins ad their. fie eures are less difficult . t 'o account fer .on the ·las\ ',.: -c; 1:.~;c~~~;,i~~~:~r:~f; 

PJpx hypothesis propose-d. for the · primary ~re veins, asSuming. t.h.:ii · 

tolloired ·the p~ry ore 'veins atter a reas~Mbly short tinie · in\erval• 

The ' 'aecorut o~e stage hae been. de_ecrlbed as corresponding elosel7 . '·, ;_. 

to" leconaarr enrlchm.ent ~< in-that. it. locall7 concentrated the relati V&17 ·~ ''. ·+. ·'· •. : . • 

~:n ~rimary ol"e' into cLJ.cial ore bodi$s. This was aeeompllshed by ·' · 

descending ·solutions:,: . which !rom the results · they produced must · have beea 
! . . . ! . u!; . ' 

hot; anq aetimingly~ less,{i eilleeous 'than t .he solutions of i1he .pt-imar.r· ore••·, 

!he fourth perlod ot miiteralization · WS.$ · unproductiV4, :bxx so tar as ore _ .·:,.sr;.~ .••. c ,·-d··---.;.,__,~ . .-:cL 

ns concerned. · I~ depcSitecr tor the most part only barrcan quartz and ·: · .. · 

calcite in the then· ~ec_entl;y reopened tra.ctures and fissures and perh&pa 
. ' 

in eome pre-existing cavitioe. • ' , : 

• • • ".i ~ ; •• 

I 

. .. . .... 
1

, .Age _ot ;he deposits 

, . < ~ the genetic ~nnection of the deposits wiih t~e. Lode, ~~~~~.· 
~ P<>rph717, . which baa been .. referred to the Middle Tertiary or lt1oeene1 it ·. :. 

• ' ·~ . i • • ' 

.i follows that the . deposits are JfioCene. They belong to the large ehss •t. > · -.· 
e ei!Ular deposite in levad& _referred by ~ihdgren: to the Middle of Late ·. ,·.· _:·, ~,'~!2;~'~:~-r:::~~"b·~~~b:-

, ' .. . . · .. 

-.~-::.:._;-: 
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I 
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: :j~ 
.. . . :- :·. . . ' . :. : ~ 

-rocks that has been r;rerred to the Jtlocene b7 Ferguson. 
. > ., . 

I . . 
I 

- U:lne water 

---;(2) ... 

The water in the. ·Nevada Hills mine at pree-~nt- is not Terr aUic~us, ' 
. An analysis of it, made by !lr. Heman Harnes tor the Nevada HllleCo. in 

. 19141 showed it to contain considerable quantities ·or calcium. carboMte and ---~~--~~;fi5;:1t!0:~~~~ 

D&gme'sium. sulphate but lees than 2 grains . or sllica per gallon •. 

_Other deposits 

Besides the deposita already ciescribed, t here are me.n:r. prop·eniea, 

consisting mostly of claim groups1 o;n . which a'ievera.l_ hundred teet or more , · t. . 
or work was done, .from some of which amal.l shipments . ot ore were made, 

md some ot . which were sQ~d tor . several thousand to $101 000 dollars '*or 
'"'~-~~ ... ~ . . 

~re. !hey are mostly o~l.ying and . include the rollowittg, onl)" & tiim 
of~ whieh can her~ ~ - b;·' described. 

~ . 

' 

. .. ,;· . .) 

.. . t. ' J, • • .. ~ 

. . .. ~~ . . 

· ·f · .. . 

Bonanza group 

Cedar group 

Clipper group 

· .. Coxq or Goldfield g:rou.p 

Cyclone ,roup . 
... .. ~ J( .,. of _"'. - ~· • . : •;·r· ·· · ' 

' -i!.. ... ,; 

. , 

.,, 

! I 

. . ~ .· }· 

·· .. 
. . ~ :or-;,! 

.-.!! 
)._ 

Fairview Central group 

GOlden Crown mine 

Grand Central mine 

. Hailstone group 

Hot Onion group 

. ... . :~ .. ·-- ··~;" ___ -~----- - - Ida. - mine .group 

Jelinek mine 

, ..... 

· ... · ,._ 

• - f-:: .·' ~ ' ·~ ;' . . • 

; 

' ·i .'< . 
; j 

!!, 
. l ~·: 
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Oll . 
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~ r 
AI 

t_I _l . 

. " . . 
; ; 

~- 0: : • 

l l • ~ .1; l :': 

!,. ~ 'I • • I 

,· ;:h:•:.\'.,; _,:;·. 
lf;·. :!1 

'\' ·'' 
f1J) . ; f... ~ .' ~ -~- .,. . ' ' 

'1t• ,t . \ 

': . I ~~ 
0111 ':'q'.,; ·= '<:! I;· : \l~ . 

I 

.! ', 

I , 

. !. . 

' ... ·,J 

\ ·, 1Cim.bclrl1 · ,roup • ! · : 1 : ' ~ • ~ 1·· 

L~ vingstone group. 

. ·••• r ·. ~_okout group . \·,·· .... 

• -~l • ·Mizpah .ae 
I ' ·-• ' 

1 .' •• ·, . 

Nevada . Crown mine · 
I ' t • • ' ' 

· ; 

,, · · · Nevada Fairview or Snrd«r mine 

N eva.da. . Hills Floren~e mi:ne 

;. ·New Yorker group 

· Ohio group·. ; ' ~ ' 

•
1 '·< • ·'. ·.·.Philadelphia group·_­

.·-'' Pyrandd mine -.,, -.: . 

_.,_. _Red Rock mines 1roup . 

· I i $eymour .· Fraetio:a 

Kizpah mine · 

L~cation 
:;: " 

; . . -

:;-•_ .. .. 

• ~- ; ., ~ < • 

I •; 

.,.: ':.,. ). . 

.. ~~. . . 
..... ... w·,;._~ 

'rhe Kispah mine, . tormerl,- ·calle<1 the Austrian mi:n.e_, 1s 4 ·miles eouth 

· ot Fai.rv1ew and 3i miles aout~: ~.r ; the. Me.;..da Hill~ m.&e (!i~. 3). It U . · · 
: ~ . , 

~tear the middle or the west slope or the Fai~~ lange, in the upper part, 

or llizpah Canyon, at. an eleva.\i.on ot about 51 700 teet. The c~n tor.ms 

an avenue o! easy approach, though the surrounding topography is rough 

and mountainous. 

, . ~ . 

. -. ' \, . ' 

)_ .. 

:. ~~·~;;_ ·.,. 
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. · · ;·' . . · ·. .~· .. , Histo.,..,. : . ..:: \'> . . . ' . . •f1 . . . 

~~' lliner_al was disc~vered on the site ~.r the .lliapah ground in 1906 by" 

' Otto st,~eimer and his brother, of Colorado, who soon convey-ed ~o each 
r; 

or two 0\her partners a quarter .interest in the property-. One .qUarter 
. ~ 

went t~ s~ watkins tor Surr1eWJ.y developing: the ·. propert:r and !:ln<iini 

i · ! ' I < i • ~ 

extent, averaged $240 to the tOn·, and yielded· specimens that assqed i.s much 
' . ; 

as $10 .t 000 a ton.· . 
. . I . .. ' ·' . . . . , . 

·. A 7<>-!oot shaft sunk· 1n· the vein at the summit of the mUJ., 200 teet 
-. -~. ,.. . ' 

above the bottom ot the Call10n~ .is laid. to have been in ore all the Wq 

• dom'and to have shown the vein to be about 20 teet wide. 

:;{ Soon .att;er the' .tinding of . ore the property was sold tor .$501000 to 
:'· 

D~ J-,, Xennedy'1 who or~zed the KizpahJlining Co•, ot Reno, ed endeaTOrecl. 

to sell. stock. In ·the :next few years, enending to June, 19ll1 he diet 
·,1 

.nearly all the additional development work. ·.The mine contains a.bOU\ 
,1!: . .. .· . . . . 

. {, . . . 

:r-,l,6oo !eet ot lf()rk (fig. 39) including a . sha1't and upraise ot 200 feet. 
II ' · ; ' ' . 

)ftater \he property passed .to Henry Bartell • .. In 1914 the mine was 
~ . . ' . . 

1~:· . . ' . 

f; u.amined by the Nevada Hills Mining Co. with the view cf taking it over, 
F . . . . 
i . . - .{ !i ,, 

; but it is said that .the company did not find it suf.ficientl:r •ttraetive. 

· !ne ore ie aaid to run only .&bout $6 to the ton, which is obTious~ too ln ,: · 
rrade to be shipped. 

Ae the sitrface ot t,he ground · containing much. ot the vein rises nee~· 
I , ' . , . ,• 

a>o teet above the floor . of the eanyon1 . the property ie t avorabl;r ei tuated · . 

'lor development by a crosscut adit tunnel which cuts the vein about 200 

~ teet in !rom the port&.+• :I · The impory8l'lt claims are the llizpah ·and Atlanta • 

. Ort the southeaat the vein has a considerable extent on the Rubie ,roup. 

.• 

.· .l 

i 

::: _:· i. ~7 ".;.' 

~~h~; :~:~ction of ,:he ~e _::~be: __ emall-not mueh more~~~-.$~:=_:.!~~~~ 
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, . I'~: ~ ... country: rock' . . . ' . i) · . . . . 

~ region ill und;r~ b7 volcanic roCks 'll'hich >h&ve not been ~vided 
) 

The . eountry ,rock at : the mine .is .. moB.tl7 -llgh\-colored . ·:: · 

rolite ·or latitic breccia, .- lfhieh · i~s . loceJ.l.y . silleif'ied~ · A: specimen of 

e rock trom the :tace o! the crosscut · tunnel1 200feet below. the eur:tace; · 

pears to be brecciated. 'rhyolite, . It is medium grained. and ·ligh\ -·gray,. 

th reddish and greenish tinges, and ;ts highly: altered. : . It contains .. · ,·q_ ·,t_· 

oneiderable secondary calcite, some in large areas, also qua.rts-caleite 

ringers .and. veinlets and ' small cubes. or hematite, paeudomorp~c after 

. ; : ' i ' ' 

i 

' \ 

i 

' . 1 .... ~1 . 
., 

, -~'. , • ~\ ··~· ' , I. ~ .1 ~l 
. The mineralization· in the vein occurs in bunches , ranging trom lese · .... ~ ·, 

han .an' inch i1p to eeveral teet in .extent. or diameter. ~Within these . · ·· : :.< .. · . .., ... ·- .. · . -i · 

che11' -the ore minerals tend to occur in irregular streaks . or bands,; · . ': ·<.·' '"·"· ·• .' '! ····.· 
... . . . ' ...... 

deperi~ on .. the character' or the openings in which they were . deposited. ' ' . /:, · • .· I~~.,~ 
e minerallzati~n · occurred ~er the rock was brecciated and otten·. tolloq · _:=~~4:2:)t:,xt';~~~ .~\i:~ 

. ' . . . . . . . · - ' --:.L " ;S~~-~::~i:::· ~~~ c~)0 
the quartz cement mAtrix, · with which it partl;r envelop~ : ma.n.y- tz-a.gmente ot the :-.;':':'it. .... ···:~·-':~,-~-~t =-'"~ 

. ~ <.,, ,.; , .. "·~:~L..:.:,;., 
rhyolitic breccia.· . The ore minerals are · m~stly dark sllver .sulphide (arpntite ~: .. " -.· ':.~-~ :'~:~;i 

' -~ • l ·.~ .. 

and stephanite?) .which )ww*i";c begin near the .sur.faee and are· asso~ia.ted~ 

nth cerargyrite, and . a little native sUver and gold. . From the eurtaQ~ to 

a ~ept,h tl 40 teet the ·gangue is ~ostly . eott whitish. kaolin, locall7 calle4. 

talc, .'Which contai1,1~ disseminated grains and specke of the Clark sulphide 

ore mineral.e • . 
. ;:'!·· 

In the .lower part ot th~ ·'WOrkings· on the turmel~r 4th, level . and ill 
. . .. ~ 

the so-c&lled "manganese" winze .sun!( below it, the ore . cont.ains · coneiderabl~ . -:. 

P1l'olusite and wad. A manganese ~~!1~ . S to 20 teet wide eontair\e $12 ... ora .. · . 

. 1n places. 

The mine eeems to contain a !air quantity o£ medium-gx•ade ore rang:l.Dg . : .. 
' . -

. from $5 to $10 to the ton, which is obviously too lean to be profitably mined ..... ~ .. ~ -.~:~ ':'·· 
. ~d !hipped under present conditions. · -· 

:.;;,_~~~- --- --·---·-- .... -..... ................ .. -..... 
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/ •• •• . . 

/ . .. . ·. . . . . 0 . 
The Tein atrikea about · east · and 1reat and dipS' 60 · s. · It Taries trOll. · 

to 20 teet in ,ddth and .. ~verages about· 6 teet. _It locally has · aheete ot 
I 

uge on either wall, which, especiall7 on the h~g QJ.l. aide, show b7 · ·:~. ··' 

l~::~s:~:r:d:~:::~ t:::d::a::e:o=-~=17 mo:: ::o:::; ':~~fti~~~J 
he mine, . one or 'Which ha8 offset the vein about 10 .teet. as shown. 1n the· ·:·~--E~: ·~~ 

as\ dritt. on the 4th level (tig. ,S). The oroppings ot the Tein are nJ ~7: 
ontinuo~s but locally stand several teet above the sur:tace. . They consiri;::._1f.~~~f 
hient; or whitish ·'quarts an~. silicified rh;rolltio breoci~L. ~ e vein _ia 

pened to the depth ot about 265 teet, on five l••clnx: l1wels, ae shoWit ia 
- - . ' , \ :.:..~ . . -

~ . ' .~. !( .. . . • . . . : 

gure ·,a. It consists ·I!Jdnl7 ot harcl 'White quartz, JI\OSt.\y formed b7 replac.,.; 
i· 

~ . . . ..·< 

ent, and sUicitied brecciated rhyolite, and parts of it resembles a replaced '"~~-:· 
. I '·! . . . . ,., • 

recciat~ dike • . It 1a ·locally VUIU• A considerable portion of the veia .. .-,~~---i<;;~ . . .. 
d ore ehows the ·peculiar etr\lcture ot the· quarts and adularia replacement - -~ · c$§."->';;:.,.,c<,,•,;".J-',:.:-!-~~,:t; 

•n·nane - pseudomorphic after calcite. · 

,. 
I Grand Central prospect 

· Tl_le . Grand Central. prospect is eituate.d a third ~f a · mile northwon· · 
.. ' • • • • ' •• ~ .. jl •. . w 

or the Jlizpah ~e, app~tel7 _in · alignment with the !om Boy and oth~ _. · 

PrOspects a . !ew hundred yards to the northwest. It ·was diseover~d a 
'·~~:":' .'".:::.:,~:·~~~~7~~! :.§ 

- -

January : 1915 b7 .J. A~ Nave, by whom and Helll7 Bartell 1\ i ·s O'Wlted. 
I . 

The geologic81 and. miner8iogfc8i eondi tions are eim:Uar . to tho a. 
at the Kizpah mine, in .that the country rock seems to be a rhyolitic tlcw -' - -- ,,,~·-· ·"'··" · 

breccia containillg .disseminated minute cubes · and grsine ~r pyrite. 'l'he · 

Principal eur!ace· eholfing is a ledge or sillci.fied rhyolitic breccia and. 



•• 
quartz 100 teet long b7 }IJ tee~ .. wi~e~ standing·_ 5 . teet above th~ aurtaoe. 

_Jlle 1110st important P4~1!1,~t t~e ah011ing is ~ strip 4 te~, wid4j,. wbich 1~ . ·' , 
: ' . . . . . ·,if1ii ·. . . '. ·, . ,. ' . ' . . .. 

in part crudely ~ed. ~tlt .. fine-,raine~ ~f!r'. ~omb .,Q.~~·'· and: ; C~)I~:t,a~,, : :: -
' . • ,, ' . :•t ' ' ' • ' . . . . . " • ' ' ,. . . . 

n eh a~ argentite and stephanite • . It .is., ea:Ld to be .. mostly ore running .. . abou\ .. - ~;:3.t"-?~":.i";::, 
.... . . . . . ' · ' . ·. ,, ' ., . ' ' ' . . _ .. -~. 

$45 .to the. ton, and from it, at the ~ime . o~ th,e . ~ter,' O ; _;'Yi~~t - in; ,1916• , · '. 
. ,I ' ' ; \ '•\ ; ,; ·, • • 

ore that ran 48 oz. 1 . in : ' ~Uver. and $11 in ·,c>ld .. t~ the tQn,r·:,'. . ' •, ' ' \ ' ',• ., ' .. . ' ' 

.- , . l' 

\ 

, . From. what ie. ~evealed .. b7 'meagre development work, wihicm · CQmpri••• : & !'. 
~ . . . .. . : . ' ' . ' . . . • , . . . • :-

~ .. 

50-!oot sha!t , on the northside and. a 4o-.toot crosscut tu:r:mel drivea ' '>, {~:~t~.~r.·i;s~~!t~~~~l§f~N? 
' ' ' • ' ... - · ' ·'f . • · ·. \ • 

on the .~ower . side .or, ~he outc~op, ':'t.h~ . de~oei\ . d~ea ~0~ seem, 

eontinuitrin. either horizontal extent or !depth •... · . . 
' ' •,J •' '.' • '· ' ' ·' •• · · ,· • • • •• '• ; 

. ~ , ; . : I 

; · ·':.' Big Ledge or Jelinek miZLe · · 
J 
t • ! • ~ ' ' l t t 

·~, · ~. _. · Location 

'!'he .Bi&- L~~~e or· J~ek mine is ' 'about 4i ~ee lo~ .. bJi ·· ~r ·::F.inin 
a hal! ·mUe aouth ~~ J6.zpah· min~1":! dn ~he south side . ot -:Mizpah ,Ca!Q'on. ·. 

;,; I 

· ·H1sto17 · 
. \ ~' 

Kinerai ' on the ·property wa'e tirst di'scove~~· earl3;·:irll906 'bT 
fohn .Horian end ·R. ·'L. D'Arcr. The discove17 wae ma~e on the eari-~ra - .~ · .. ~-' . 

. or the propertr 1 , where the veins are most , deeply · e;-oded· by lrfilipah Ca!J7oa. 

In lla7 of that 7~ ·th~ pl'Opertr, consisting ot the fiv~ origin&l .claiu, · 

n.a purchaeed from the dtacw••*•••. discoverers b7 W. H. · Davis, who in April ·, 

)909 shipped from it ·, tone of ore running 94 oz. in sUver and $23 (old · 

Tal.Ues) in gold to the ton. B7 191:3 more than 20 tons ot ore is a'aid to 

:,, . 



.·j.' 

,· ··' .. 
.... .. 

J 
-.: . 

~~s. been shipped. -Later, 1A 1916, W. K. Jelinek ot Cioldtie~d became the n,ner.: 
I . t . . 

· e property-, and. 1n Sep\ember ~918 he ehipped-. 6 '~one , o:t . _ore that . ran __ 47 ~'~tr~tx':;~~-."s:::r~-~~~i~t~~?f;>+:: 

ver. and $31 in gold to the ton. :_: . _. .. :'· .. ~ . ·., 

. _o~!q ' At the writer~ s Tisit 1n 1920. the pro pent wa~ comprised 1n. i. bel.t llDCJUli 

.. ~~Ji~. 4 miles long by ~ l/2 lltUe wide . and consisted of' , 10 . or more clai.m81 . the mYc:,-.._,~cl'£ 

'o;t,_. (· ant or which are shown in tigure 39, with the camp located in ·the, ~dera:· 
....... , . ' ' -.' --

.trW:Q c1 of the propert.7;• On the north and on the south the group ie joined b;y .othfti ·,; .,_. _____ oc··,,.-,..,_="' 

groups, some }shewing veins o;r considerable mineraliza\ionJ . some of these , :· : . ':·' 

s are owned b~ Kl-. Harris, a . pioneer prospector in the (1_18\rict~ . __ ibe. Jelinek 

~,_;toq,-. .. ertr then . contained about 1, ~ reet of work, mostl7 in tunnels and dritta · ·. 

. :e-~~- 1 he eastern end, overloold.ng llizpa.h Canyon. · Maehiner:r was then b ebg pu\ 

_fl~+:fJ~ ace for doing · 51000 ;tee\ or development- work • . Fuel oil and gasoline were . . , 

_e the source ot. powe~. In 19281 it n.s said that about 21S~ t~et, · ot develop. ·. · .' 

work had be~~ aceom.Pb.shed. ., ~-
;l-

~· ! ~ ;: :·r· ~ 

Countey rock 

'fhe · topogl'a~ is ~ and m.ore or lees rough, 'ldth a rellet Ot about . 

teet, but t~e properl;y ie riot · dit!ieul.'b ot ~~ceae. ~. count17 ·~ck _·_ :·· . _, 

is~a .or eillc,~e light-colored voleanica, mo8tly rhyolite or quarts latit~ • ... 
.. . ;. . 

cimen ot the rock from the western part of the property. _near .the erose 

at the northeaet ~orner of Big .Ledge No •. 4 e1e.im. (figure .39) proved wheJiY 

ed mioroscopicall;r to be a soda - rh~lite. : tt is a light-brown medium­

ed ve~iicular now breccia containing angular tragm.ente ot llghtera and 

er rocks. It ia about 80 percent cryptoeryst~e iroundru:se, in which _._~, 

a few micropheDocey.ate o~ orthoclase, albite-oligoclase, and .ciuarl~, 8lllall 

ta and other toms t;Jt hematite peeudomorphic ather pyrite, and emall roue ot 

ite altered to bottle-green chlorite, all in flow anangement. There is .Uao 

t 

' - ~ ·i 
I> . \ i . 



, , . 'f . '. (2) - ~· 80 _' : 
.~. _: : _- ~- ·:_ l ·· ::, 

. ·, . . . ' . '. -~ : . . . . ~ 

_/ ·.., -... .. 

5~ considerable, · he~singeri\e, _ .• . hydiatedl·· terr.t6 ·$1lica.te iD goldeit. tellcrir - · 

, 8lll8.l.), crymJ:sr ~d 'agiregate~, assoCiated in places with: the haa.aUte.'': .. 

-e silicified rock together With··quarts forme a boldl.T cropping erose reet of _ 

; .. . 

I 

several hUndred · !e~:- ix;. : enent~·: -- · ·.- -: - - . -"'- :, 
. . . . - . 

-
, -,'_ ·: ,_ !,:. - .:- , ;; :· · ·:< ~ . ,-;~-.C:.-;~:.o~-:~~:~:~->;i,_:,,-c_,:;#·"':.,;;:"'f:h:~-~::;;:,;;, 

. ... · . . 

Nine hundred .te.et s0Utheaet ot: the above 'localltt., ne:it.r the -~ddlt : of-

claim No. 21 ·a · du:ri-gra,- · sil.ieitied rh7ollte turt, -torms '\Jrle ·ha.Dging .... ----!-"-'-'t~~:;~~~,~~-i~i~ 
the vein and. strong boulde%7 cr~ppings.- i The rock is hard, 'firia, ' cru.de]i 

ded, and moderately porphyrl.tic; nth a -few ·snail phenocrysts ot :feldapU _~J~:z?::~~~~~~~J.[~£~~~~~Jf 
z. . ·Under the -mieroseop·e · itie <aeen \o 'have a.· greenish glasq baee--· and to ·-:"-·-l4'f:;_;~:0~~fJ;t.i!'l~ 

nrr similar in composition to the speeilnen jwrt deserJ.bed. : .. :A little epidote ·.-_ 
; ~ . 

pre~,~nt, and · some Of _the aJ.bite and ·chlorite ie bent Ol~ fleXed by dynamic 
~{ ~ . 

4;, 

~-\he world.nge a- few hundred .;te't \o the east or tltts le.st loceility --;_ .. ~_ . .o:,-... -
~-.::l;,'; ; . . • ! . ' . . . 

e h~~ · wall of: the ·vein · consists · ot a butf-eolored medium- to tirle-grainecl · 
' "'· :,: 1 . ,J • • 

rehtly aakwdlau .Waked tid( waterl&id _rh,..olite tut'! which may belong to .; 
~ . . 

e lake bed turre near Fairview. 
·. ,• ',· 

On the eastern part or' the property 1 tor instance at .the workings OTer- · · - ;~:-
• • • ~ • • . • • l • ' .: . • 

king ia.zi,ah C~n, the rock is eimUU. to that near the middle. ot !ig 1i1•4&* 
• • • • •• • ' • • • • • • • • • • t ' ' ·' . ,._, 

e No. 2 claim, described above, except that it has ·a more brcnmieh or pVpliah 
. . ~ . ' ' ,. ' ' . ' ' ' 

' }·· 

~ ·· ' • East o~ llizpah Canyon the eame rock extends ili run force up the mountaia 
.. !'._;,..~ ,_· c: 

!!. '<! • ' ' 

· ope and forms steep . clitf'e facing · the canyon. · 
~ ~- _· . . . . - - . .- . . - . · .. 

The rhyolite i~. cut by ~ prominent sheet~g, which, e. g. 2;on _the Bic Ledp 
. ' ~ . ~ 

... ~. : -
--- •- i ~iF,-____ . 

9~' -' lima 2 and, 4 where 1~_ i~- ~ell e~osed, I trikes • X • . 75° E~ and_ dips SQO eo~th, 

b7 a leas prominent sheeting whieh strikes about N. 20° E. with near]T_ ... 
' - . 

1cal dip. On the east, nea:r . the middle ~t the Big Ledge claim, & . 

j j . etinc which corresponds .in etrilce _to the one first djeseribed dips 80° 

\ ' 

• ::... '"7•~ ....... 4 
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: • ' • \; .·: :·. . ! · ~ . • •. : ... ; • • ' . ' • ' . , ' • • • • 

~~k the north instead · o~ to the·-eouthJ •. the 20° difference, in .diP ~~ however,. 

' eeent a local ' di~urbanoe. . 'the rock ' ie also' cut ~ place's br dikes ot : : ·; . ~> 
·ra, esit8 p~~~ ~ On ihe ea.atern Part o:t Big Ledg8 No. l, . claim end ~the ,·. ' 

e workings' 'on Big Ledge- : No~ .2 c~s.im '(!igs. 39~ and 40). '. :. ' . ' ";.: ' ' •"' 
I ' ! I 

'..~.~ ' • J. ·.' 

Or~ , -~epoeit~. 
l. i, 

, ·, -,· ·. ·.· t: \ 
I.:" 

General reaturee . . .. 
I • ,'II I . : : .... 

The mineral deposits are · sllv~r-gold deposits·. contained -~- or t.asociatect· ·. ~-
• • ' • : ' l • ' • . ,' . • • • • . . ~ '{ : • • ;' ' ·: 1: . ~ 'f ! . . ' : ' ' ~- ' l 1 ' • '~, ~ 

two or more ·veins found in the rhyolitic rock. ·· Thq are characteristic · '· ' 
! .S: ' ' . .·. '; ·. . . ; .. : . . . . . . ·. : . . ' : . . . •, . . . ; '. ; · ~ :- ' . . : . ' . . . ' .. 

the· sUver..gold deposita occurring in the Tertiaey' volcanic rock.s ot the 
~ ;,\-;.., . : . · .·.. '· .. ·· .... ' . . .._... . . . ' ·, . 

· 'i est.. The veins dip tor the mo!t part . steeply to the south. The1 varr '···· . 
&'Ir ·• ·:> . . . . . '··. ··.. . .·' . . . . • ' . 

. . ~: to abou\ 20 feet in width and their position on the 8\lr~ace ie tor the 
ve : ( ~::, · · · :.:\ , · ' · . · · · · ~ • · . · : · · . . · 

. :·: Pa,rt well marked. b7 bq~d croppinge or the veina themeselv~ss and ot rilicifittl _ -.. ·,·::·: ~]:f1i~~~,~~~-~~ 

T . ~ck, locally etan~\o :teet or IIIDre abO'I"e thO adjacent 8Ul':t~e.. . ne . ,, 

"J.,• 

. I 

rsd ~cificatioD o:t ·the wall r~ck is mostl;y on the south or ~ eid.e.3_ ~~.t~~~~~-~ 
~"!..1 places where the Tein c roppings pinch or Tanieh the course ot the vei1la 
. l . i ' 

~1 fie sure a continues t~ be well .irarked by a prominent; :reet of th~ · •l.JU.Cl..r.lt.eGf;;~-;:;:·~; 

The 'Veins in ' large ~ part at: leaa\ occupy· f'ault fisattres, but,~ the ":"< ... , 

sits. als~ include ·replaced adjacent wall ~ock. They- · are composed. ·.:·: .... : 

ot vein quartz, . calcite, and !ragment.s of ~i;lieified and repla.cedl ... : ~:: ; . 
'li·i 'iro . ·. ' ' . . . 
,}:e·;~ .lite breccia.. . As s~~iated with the quartz is . consid.e;r:-able .adularia;, aDd · 

{r places tJ:t~s . -~rtw.dularia phase or the gangue has· ~eplaced calcite after-.... L c . .. . .. ·- -- . ---- . --- . . . - ) . .. . ·' 
e!ll- h it is. peeudomorphic; ~~ shown by its mee~ and tan-shaped .structureJ 

·'i:d fe llp or radiatil:lg blades and rhombohedral forms • • · ~e · ore ie mostlT . 

j 



(2)-~ J2 . . ,/~ -~-- _· 
. . : · · v '}:-. .. 

i •• . . 

. . ·· +··· . 

' . 
' ' • • "' ·...... • ' ~ <. ' : 

, and eaeUy brok~~, - but, . ~oh ~t ~he_ quartm ._ ie ,. rela\1veJ.7 firm, ~d~ ~~ ._ .. .... \. ·--;-

. enish hue, , being o! J. type ,that in;;t.ho Oa.~ &Jld ot.,h8r dj.striote · .. ill ~he . 
tmrest o~~~ ~on~itutes· · good . pre. _::' , \: · · . · .-.: .fo ~ , , : • ~ 1 ·:· •• : ·':: • •• • 

The · ore mineraJ.e .are ,ma1.Ji17 dark .. silver .,. sW.ph~de!; -~ostly argerxhite aDd 

hantite, occurring conspicuously as small bodies a.nd speclce diesemina~ecl 

· the l¥hitish ~rtz-adulari~-caleite Pn&ue •. _ Cers.rgr:Lte and ; gold are:· . 

~al.ly associated with these sulphides. The ore .is said to average about 

to the ton, of which. about $7 is ·in silver &.nd $3 in.:: gold~ :_ ·: 

The deposita ·. repree~nt two . or more peri ode of ,,minere.lize.tion. !he · .ore ·;: 

to have-been formed· .by- hot ascending solutions. or ~gmatic orlgia · : · 

t ci~~ated after . th~ er~ption :or ·.intrusion o£ o~e or more mP..nibers ot. the 

le~c rocks •. :The ore - ~rale - and · silica wer$ carri<ld b7 ISolu~icn that. ·z{r.~,:·~-.~~*B;~~:,~:;¥~{;·--·· 
\ . . . ~~·i , . . > ' .. . ·. .~ . . . . . ~-~:t( 

.·. osit.d ""he ore minerals wliU~ partially replacing ea.lcite ·. and rhyolite · brec~i.;:~k~-. 
1 

• ~: • • _ .• • • . 1 · · ·. . . . . t,-;;, . __ ·:·-~_~<jt;~'~::x __ . , 
th q.z, ., Though the .·veiruf contain .tine-grained .eeeondali calcite, :~moat ot · :'i.>,.,, .. __ ;:~~;:~~f.":'f::I 

,: . :· . ~ . . . . . .· ,: . ~_s;~r~·~---- ·:.:.~>:~I!. 
e esldite . pr.esent .is :believed to be prima17 or to belong · to the pre-ore period. ~z_t:;;_::-:;:~f:p_j 

ainefallza.tion. ' ,; . .. . '. . ' ,., c!~~~:,r;::~ 
•• • • • ~. J • J i ., \ • . ~ _ ..... ·;: ;_·.::r·~ .. ~-:-~=:~ 

( - :,~ : . !i:i: · Big Ledge vein .:· ·.:.,;<~~j~J 
~ J. ~ ·'. ; ;;_ill ,., . - ~.:~·:J 

ihe_ moet ·.important or the .veine _are the Big. Ledge _and the Big Ledge lfo. 3• -· ~:~ .. ~ ,._ ;~ .. _,~·~ . · ·· .. . . ... , · . ~~~ 

Big Ledge vein, tJle pion~er _ Tein ot the :Camp, lles in the east•eentral. ·.· 
. . ... . -:. . . .. . .' .. . . .. ' . . . 

ot the property ~d has ·a _length or. nearly ,,000 .feet. It extends · trom. 
-. . . . . 

. . 
r ' Kizpah Canyon west-southwestward_ almost entirely through the length ~, . -

. . ·- ;, 

the Big Ledge an~ Big Ledge No._. l __ ~la.ims, and near the end _of the .latter ·. 

" joine the Big Ledge Bo. 3 v_ein at an angle ot about. 40°. · ·Ae neither . 

~~ ~ intersects : ~he other and they both have e. bout the -eame compositioll 
:~ ' ' 
fi 

, 

1

? are bellev~d to _be or the same age. The Big Ledge vein strlkee about 
r . 

. llr 
tt 

t z;-··-~ 
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~~ . . . 
;~ . 

.:.:., . 

. ' 

0 . . .. · 0 . - :' .. . .. 
E. and dips .abol1t ,r.~ .· s. or .~tands vertical • . 

. i - . . ' . .. 
:fieJ pings almost throUghout -ite cQurse. It is opened ma1~7 on. its 

zpah Ca.IJ1on · elope~ ·at about 200 :teet above ·the c~o.n~ to the 

out 100 teet by a t\UJl'lel and eha.tt,. · There ·are tairly' good. showings 
. t . . 

_.tct: .. hese workings, :!'rom which considerable rich ore is said . to have beea 
'i: . • . 

r· (· meed. The tunnel, ~hich is 200 teet long and extends beyond the eh~l 

the vein all the 1rq. The vein· looks !airly good~ It ·is trom. · 

20 feet wide and is: more or less crushed. ·It contta..1ns c·oneiderable 
f>rli . . . " . ' 
.. · rable looking greenish quartz and about 12 percent of ·calcite • 
. oj r · · A lower and shorter ·tunnel, driven !rom near the .belhtom o:r the ea.n;roa 
~ln · 

.:- · he trend or the vein, did not find the vein/ 'trom 'fthie~ !'act, together ·· 

,..pln,~ surface 1ndieatione, it ie interred that the vein i~e faulted ott about .·'i::~~:::::-':;:"";;::::"-.:::..;:,~ 
$ ~J, · .·.;:.::::,"~m.<:;{-+.,;4--•c.;•.b!~·:!f£:'3~;:. 

teet above the canton noor., ·.: A prospect opened towa.rd th~ . westem ~ ·· 

or the Big ~edge c~aim shoWs that the·. vein there alsio __ oa.rrl~_d.: ~c>Cl-.LOO,lQ;ll£ 

z .. " · ,, 
( .. 

i 
'•I· 

. :· / .. Big Led~: 'No. 3 vein 
• :i.· . ·' 

~~·. J • The Big. Ledge No.' 3 vein ll~s in the . southern bord~1r ot thB propert71 

. f>rfZ 
•: :·. an extent of more than 4;000 t~et .. and is slightly c,.rved or concave t--...,·~;"""·"~-·'":...·"""" 

J ,:;l 
south. Its middle .·part, which is its, best · ·part, ll•ss in ;Big Ledge; -~aim8 . 

j 1o . , . . _ .;: . . 
,_ 2 and No. '· It sbrikee ·H. 70° E. &nid for the .most part .. dips 'io0 and 80° s. 

~..::. ­ or its eS:etern ps.rt, however, .on No~· 3 claim, dips· 80° to the north .(figs, 39 

In 1920 the vein was· opened at several points with good results, · espeei~ 

west o! ;its junction with the Big Ledge vein wher~ the croppings are 

UAl.ly strong and the ore eeems to be u.nusually good at depth. Here the 

. ' 6 teet or more in width, is composed of good-looking quartz and ie 



• 
\, 

anied ·· on its. hen~Wa:u ·a1.de by lS . teet ··. or~ silleifi••d: rhyolite. 'tUff. 
l 

8t~ng · boulde~ · OrOppings.·.· !he tur.t, ae .·shown in · the · lon~ · twtnel, . 
derlain by i andesite, ~ .which .. in ·depth . .torms ·: the ·hanging: wall.· -~. ·i :. ~ : .. ·: .: :. 

' ·: ..• :- ,· ! .J, .. :~ .. 
• ' . . 

•· 
, •' 

·Outlook . 

. · . . Jud~ ~. the cru:r3.~~r and ~ompesitio~ ~r '~• v~s :'~d t~~ ~' ... 
b9~t . , . l ,- .. ·· ·.: '·· . •• ' · • . :. • . ....... · ' .. , ;: :· •.. • ··; ·/ 

arity to produc~ive veins ot their class, the Big Ledge vein. _and the · 
~ .t I. ' . . ' .' ! ' . • . • ; • ' : I· ' . • • ·. . . .· :-.. ' . . . . 

e part o! the Big Ledge No. 3 vein probably extend to depthe o~ a~. lean 
' • • ' . : I ' ' ~ '. ' ' ' • • -..· ' • ' > ; ' \ ~ • • '• ' 

ral hundred teet and contain a !air quantity o! commercial . ore. 
d vCJ''j; ~ . ' J. .. , ' i I L • '• 

' . ' ·, . 

· Nevada. Fairview 'or Sriyder mine 
' / ~ I '~ .:- ' ; ' I '·· 

, The ·Nevad& FairView-:· or Snyder mine _is 6 'illes south of Fairdft~ at, · · . 
1_/f'. '. \ > • • • • • • • • • • • • ' • • • ' • ' • 

• " • c,~ eva.tion or 5,4;0· ·.teet·.- · It is in ~yder ·Gulch just belolf.the point at 
. - ~~::· :··_ . . :. . . . . . 

61?1 ·c~ it f~rms ~- 'steep..~ed box . canion (tis.: 32). ' ,; . 
~ ~.r·' ; ~:i '•,;_ \ -': . . 

J o t'Tbe deposit ~s . dis~~nd 111. 1906 . b;i L. H. B&rtholc>mft &t the . Piace0 :· · · . 

~1~.t· re io. 2 tumel wa$ la.t~~ driven in the n~rth side of the c~on. It wae 
~-~·.. . . . .. ..· . . . 

· .n optioned by Grant Snyder, who .with his brother William incorporated 
·. ,·' '· 

property, eomprieing' ·a _gvoup o1', l4 · claims, . as that o! the H~ada : . ' 
~ • • ~ " • • > • • ' • • • • ' ' • ... • ' f . . • 

> • • ' .-·. • ' ; , . ,., .• 

rview 1lining Co., .a . subsidia17 .or the _National _Deyelopment Co., . with .~·: . 
1

, 0 1 ,._. ' ' I ' 

dquarter~ . at 25 Broad. street,, New York City. The company' soon employed . a~;~~~,- ,, 
I. . - .- ' . 

rce or 20 . men who 1r0rked the pr~perty: for 10 months without interruption. . . 
1 s } ~ 1 • · . • '\ 

.. ·-.. · 31de8 ~he ore produced at this period the· property is said to have made .· 
ro '. . . . ; ·' . . . . . . ·, . . 

tair-sized shipment in 1910. · The property contains about 1,200 teet 

·- underground work, which is mostly 1n two adit . drifts or s~called. · 
.. ' o ' ' • I > 

ele and a ehs..!t at the site 6f diecove17• . 

• i~ t 

• ~ • <# l 
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; • _. t ~· t ',.' , 'j;' -·. I ·• • { i., I ' I '~ i ·'f ' • ' ' • I o ~ J.' · ~ ( • • ., . \ ~ ' ' 'J • 

e country" ~ck · 1~ ~:: & tuttaceolis . qu.art,z l&tite. ·At the mU~ it ia taultedl· 
'' . . . . / ::·~ · . . • . ' ,' , . • j> ' ·I I' , •' ' . ' . ' 1 .'' ' .. •; 1! , ~ ' ;:~ • 

: :gtr ; ~1 shS:~tered and -'a~eified."· ._:;: !• • :, :: • • • ·, _ ' • • .:· :f . . 
... . . . ., 0 '· :.· ··.. ··. . . . .. : . . . .• ' '; . · .. ' ' 

ob e vein etrikes abo~ N. 20 E. and dips .foX' the ·mo~.t . patt~ iteeplr . · ·.> .. ; :~::· ~·.:. . -~ _____ _ 
3..1' ":~ east. It ie ailso~iated with' what ~eUns to :be: a fault and a Promine!At ·~ .: . ·. l 

' . -!- ~- ._.: i 
:· ·. ot silicified :rock · (fig• .32). r It consists-h~gely of. quarts_, ~ch 1-u~.e:··:.: : ·: .: ·,·~ ._ ... 1 

-~~ ced brecciated ·rock. and calcite • ... Sulphides are said t~ begin at about · ., '. · .. · .. : ·· J 
'lz r . . . · · · - .: ·- -·. ·-=·· : .~.- J .. -
·. · - 00-:f'oot level and that the ore is said. to. be' better there thQ.. near th• . .'> :. ' . ·:. · ~ l · 
9 . . . . . ' . . . . . . ' . ·. . '"~·:": ·, ';,~::·#.:t:l:~.i!~~f~~ 

';" · ee, probably because of leaching by d eseending pel'CO~atirlg waters. : -'. < ': . · ~ ~;-:;_rr ·t;, 
Lrs1- . - · 1 · · j 
, . In t~e , south adit drift or Tunnel . No. l, which ie ~5 tee~ lolig and ·. · ' . . ', ,· J 

~ a depth ·or about 250 teet at the taee, much or the vein. is a~d to i \ . . . . ' . . . . . . . . . . . . '< ~- -j __ :_·~ 

sL &::et:h:::: :::gt::.toA~~: :: ::::: ::::: :~1;:::: ... ~: .\:·v ~ ~::.~r 
.~.~. · ~I ' • ~~·~ ...... ~~:~_:.. .... 1 .......... -.;:;.f 

. ri :~ ~or showed only . alt e~e_d reddish gray gouge-like material ~0~~~ ·. . . ., .. · .:. ~·'<'f'-:t.~~ 
:"- • • ' >C': .·• -·: ::::31 ".;zo 
':¥'regular stringers ot::, erystaJJ.ine calcite. It showed . no. regula!!. T,Oia .. ,.. _ 

3 
< . :.~~ ·: __ :··i ;:~ 

t a ·ani good indications ~1' . l.e~ I~ th~. last SO. teet. .ot the t~el ~he . , .:~~E .. -~:~~,:tt 
d is bo~de~ end nioe!Q'. ihe dip ot th~ v$ 1f}lerever eeea i~ . , ·:::·:~8~1f; 

and for short distances only there is a ia1rJ.7: well-det~ed toot~l ~; :'f::~~~~ 
· . ·· -r£.-t; · 

2, starting on the discovery site, rune northward 12.5 teet. _· It ... · ;~~~ ;~2·· 
. _· ._~r·. . : :·y> Ten on a steepJ..7 ·_eastward dippirlg fault . plane, at t}l4 eastern ed.P· .'·. 

or it the . s:W.cifled. wall. rock stands ~P boldly to .. a heiibi ot 10 to· ~- - - ::; ··,~·_.:~:· . .: 
; ..-~) "" ~ 

. . . 

boJ. · ltide, eoMiste mostly . o:r quartz, and for . m~At - of the die.tanees( named .>i ., ·. -::,;;,-~:.~~":-"~--,} 

9r &ins an ore boc!T 2 feet' or more in width. At the portal ot the tuni!.el is •a,:: ":·.;,;~~~",}~ 
100 feet deep,, the first 6o teet of which ie mostly in ·the same ·vei.Jl u4 . ·".' .. · .. : ·, :·· :J , 

' .. :, . :,.:"l . 
bodJr as the tunnel~ At this depth the vein dips ea.stward away .trom the shaft I · · -·~ _;_ .. :~r-~:-: 

... 1 

.. +:~;;~~!~~ 
~ . ~~:~:··;';~:;~~~:.~~~~ 



·. , ... 
.. ]·;· ··. ,:-- . •' \ 4. 

'> ~ ' :. . 
< .. :.:· ' . l . ..::. . ••••• • ' 

I ,. .. . ' 

·.·. :t>Ll ~was ~ter recovered b7 a cros~c~ on the lQO-toot. l,enl &1111 explored tbeJ"t' . 
· ~ · ~·. . , I . • 

teet of: drift;~ &11d an upr81se. . The shaft; was ti!llbered and equipped 'With ·. : · · ·, . \ ;_ . 

hors: winze. . In nearlY. ~~ ·o~· the tunnel . and ehart the. o~e .is . said to . 
1 

: run $40 to the ton, with some. veey_ .. rich stTeaks. Th~ only place :f'ound1 
CBS C • · . · • · ~ . . . • . . 

, er, in. thi$ examination· or the tunnel . from which ~ e . eoul~ . h.ave. been 
le 1, · · · · · · ,, . · · · · · · ·· · 
:. · ' · · ed is a chamber on the east· ~r hanging wall side 1 · Md the roo.t ot . the 
d . ,b;J ~ . ; . . . ' . .. . . ' . ' . . . . . . '• · .. 
: ~ ·.. el 8hows only a.lte "'eel gray. and brown:1.$h rock ; and gouge-like material. . ~-~~.- ~!;t::,:">~·.:f¥)~l~,~~~~!~~c~ l 
o1-0C . . · . '. . . . , . . . · · · ··. · · 

' .lore produced must th~refore ba.v.e :come n~nly · from the shaft.. : :- . · ':/ :l About hill a mile · n~rl;hward up _the slope .r~m the worldnge . . _· . . , 

"''.$: tt n
1 
· just deecribed, .. \and 400 : te.e~ . ~gher, __ ~he_ . vein . crops _. out bol,dly . :r~r· ~· . 

ee of several ~ed teet. , It , is opened here b7 a ,OO..toot. a;di~. arJ..zTt•:~-::f 

j OIJ a e 'l'lumel No. 41 , ~rom 'llhich a :winze was suDk 130 teet ·· !rom the' port;~ 
, .· ... ,· l. . : . 

, 0~-: .L e workings ~re ·. sai<;i ''· to b.e. nearly all _in a white _quartz veiD 10 t:o. _15:_ 

~~Jl: eonta.ining . an or~.i · shoot .. tha~ -is · several ~ ee\ wide in places : an~ that. · 
:;) ... '! . 

·~f~:'~-~e~ more than $20 ('at gol~ and . silver prices then Clitrrent) -to \ht$; ton, . ·oo -'{,,. . . . .· -~:· . , . :··. 
' '/' ~- ~ · st reaks of .~,ve~ r!i;eh · ore _on the foo~wall side. · 

.-~}~l 1 . . , T . . . .· , ,. . 

.•. , J' ' The tunnel : d'Wnp, lbich is large and seems to be re},reeenta.tive ot the -.'' 

...,~ew .. .. ·:': . · . · 
-~ "':- ~ :'.": tl· l!!Aterial,. consist$ mainly of replaosent quartz ·pscm.domorphie &tter " 
.U,p:.'1~1 . . . : i . : · . . ' ', · • • . . . . . • "' :t 

· . te. The better · portion or it constitutes ·ore. The · whole · forme ··a ·.·: :r· ~~~;~t~;\.:"~-z:~~~~·~~~~~l 
o ... c:.m1< · · • · · 

~--. · · ka.ble mixture who~e materials range from coarsely. 4:!7Stalline . calcite .. · 
b frl{J', , ' . . . ' . . .: . : ' ' . . . . ' ' 

.:Jl: 
1

c omorp!U down to d~nse quarl;z. It affords the'be~ example or this 

--~~0 .. 1 
cement seen by th~ writer in this part of !{eva.da. Hue~ ot this pngue 

, • t•e 1 e speci~y the finer and more . silicified part;· ·is etail\ed and · 
.·-._6b.D · · .··. : .. · .. ·. · 
. · - . ,d with black manianese oxide:, with which the eilve:c- and loid ·mine~• ·:·j:t~?i~~F~~.ifiZ: 7.¥$:: 

·.!l.S. a . ·.. . . . . 
1. OO.! ~ d to be closely- associated • . The 'WOrn condition ot the Ore bin 

·l ,. ·' . 
'i , - . 

. road indicates that ore was shipped from this place. 
as -:: 



.~· 

f 

'" 

•• •• 
)v 

J ; · N~da Crow mine .. ·· · · 
'/ :4 . ·. . . . . : . 

The Nevada Crown niine, known also· as .the Gold Crown:· and as the Port. '· 

Sampson~- is nearly a miles. south of Fairview, on the north eide .ot > ; ~- '"' .. ·.~ -_·_-"'· ____ ,.,,., ~~~··-~""-·';"i' 
.(Tom. Canyon ·or Downeyville Pass, at an elevation .. · of 51 400 teet, and is ·~.-. ~- :-.-"· 

I " 

!1 of access (figs: 3 and 31) • . It was discovered and. located U. AuguR 1906 

~, 1. H.· Port, J. w. and ll~ L. Sampson_, _and w. H. Walker, and na worked 

iri crmitt~nt~y · · until 1909 by a force or 12 men. · The property comprieea a 

f.'OUP or 12 claims. It. is said to be owned by Wm. T. Morgan and Wyman_ Moore, 

·=bers o! the Schlitz Milwaukee Brewing co·· It is developed mainly b7 a · 

foot tunnel running N. 35° E. and a · 250-!oot ·, shatt ::t ormer:b" ~pped with 

.l gasoline hoist. UnfortunateJ.71 the mine was loclle4 ·a.nd . not ~ enterable ~t the_ 

· 'tilne or visit, so that . no underground examination could be mJade. 

The country rock is a medium-grained greenieh-grar a.ndesi te 1 similar. 

\o ~pat at the Nevada .Fair~ew mine but not · pyritic. It is highl1':;· 
I ' . , \ . ' ~~\ ' :' 

<»ritized ard silic1!1ed,.-:"however, and presents eevt·ral diverse ·phaeea. - '"·:i.·:'L"i.~~~ 

· . tis much crushed and is cut by sheeting with il eteep 80utherly'· dip and- o-.pc .... ~-'---':.l'-:'!.:b'i.i.i~ 

(:St-west dikes ·or a yol;lnger andesite, which weathers . reddish (fig. · 3].). -
' . 

'J olbout half . a mile northwest · ot the mine,. 'at an -elevat:ion or' about .5,150 
' ' 

,. e andesite area is crossed by an east-west belt or pearl-grq, denee andeeitei·,~.;>: :: 

· · oh eeem.s to be a ·dike.. . A ehort distance tat"ther . northwest ~he eountey 
., 

·: ~esite contains be~s of andesite turr dipping gently southward41 . 
,. :!: . . ' : . 

' At the shaft, ·2;,QQQ feet northean or the tunnel, there crops out aa 

ron-gray tine-grained laminated qua~z schist belonging to the pre-Terti&%7 

c · ~plex. . This roek dips ·gently liJI1ICCt northward into the mountain, underneath the. 



(2J .. :sa .... . 
. . .~ }. .' ... 

1' I ( 

. . . ' .· . . . . ' ... . : ';. -; -.. ~~ .... ! .~ 
~ mine is probably on th~ ·sante general .north-south Z<>ne_ ot m.:ln:eralizatioa_· :;: . !' ' .. I 

. . ·~ 

k.evada .Fa.irv1.ew mine. , .l(any ·eneow.-aging proepec\s are ~J:aid · to . have be·eJt. . 
I .._ 

n the pro~erty-, . _most or them .runriing 'high in· silver and -gold_ ·and .eome 

containing mueh tree ·gold.· The moet important_~o:r - the mhowings us a 

quart~ · vein nth & rich ore shoot ; .. on the hanging-wall side. ' :. ' 
. . . 

~ - lons- tunnel ·dump~: consisting moastly or -altered andesite, contains 

tie : apUte, regarded as pre-Tertiary, and some ·.f1ne-grained greaq .. . 

_ed vuggy replacement . quartz, which-probably· oceure in the form ot · 

e ~ stringers · ·rather than ae a vein• ·Some or ·this same ·:claee. of · 

obably .. als~ ·gold. 

eexposures of the quartz schist ·on· the·· ground and the nea.rneea ot 

e A~o Slate Mountain , o~ t!le _south . are regarded as evidence -that· · ·.· 
'\ . . ~\~ . . . . 

veri%\8 · of volcanic .·rocks thins rapidly-.·southward and is too thin 
\ 

.- ' I ~ 

prop·~Y' .to contain ore in. depth, and,·. as veins in the volca.rd.c rocks . · . 

ever,,, in this district, . been. :found· ·t.o extend into ,the- . un~erl.,ing ·rocks~ .· ·-· 
1 . .}' < • ' . - • • •• ;.; . ' ·_ ' . • . • • 

. eeems . to be no hope · ot finding . ore . in depth . on::th& . pr.~pert;r.·~ It. ma:y b • :. 
' ' • ;~ I • 

1 
• . 1 • • . :~ ::· • •• -- ~ - : : . , .,. ' 

however,.•. that' ,the monzonitie . aplite' o! which f.;agrne~ts ·. ~oe~ur -- in the : '> 
. . ·. 

dump· 1~ p~ob~bly intruded in~o the ,- calcareous. quaattz ,. schist · exposed at ·/_.:.:. 

, • .:.: . .. 

rt and. -possibl.y- into llmestone :: also,, tho1J8b· no limestone has ,-et beea·· · . . ·· -·-; 
. , ' ' -

ed ne~by:. 1·heee · ge~logi~ .- conditions .would seem tavorable .. tor ore depoeiti~a:(· : i:.::.T .. . '• ' " "' 

- p~e-Tertiary roeke,-·-' but 1it _,has ·not . yet been proved.tha.\ .. 'bhey actuall7 

ed. in ~re deposition.; · _. 

e ' Revenge gr~up, a bout .... mile nort:h . ot the Nevada Brown mine, ia 
. . 

1 Har17 Light to p:vesent a good · shold.Dg •. 
!i 

il 
1;•,. 

·)1 
. '~ .:f 

1 . 
•' 
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CARSON SINK AREA, NEVADA 

·By 

F. c. Schrader 

/. Wonder District (i) 
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• • ••• 
- it .·. ··wonder · District 

I 

I Location · · 

The Wonder district is about 10 miles northeast of the cente~ . of the 

and about the· Sa.ID:e distance southeast of the . .- center. of Churchill County 
I 

llj, 

i.t the south end of Dixie Valley and in the lower west slope of · the Augusta . 

&ange at an·· elevation of about 5, 700 .feet. It is abotit~:40 miles direct and 

57 miles by· road, via: Sand Springs, a little south of ·east from .Fallonlthe .· 

.j 

:1 

r -: : 1 -.·· 
and it is about 12 miles north of the Lincoln Highway at Westgate I . . . . ·1 

nearest supply point, on the Hazen-Fallon branch ·of the Southern Pacific 

:'1 

1 ,•1 

History . .. . . • 1 ;, ·,~i~-~;~~ -:~i~ 
Wonder has been the .inost active and steadily productive distric'\) ·, in tbe.:'-c .. , .. itJL:c-~--s..lt ·.~:r::,~~: 

-· . ;;~4:~::\~:-~_:··.---~~~~~~r 

::r::6s:T:e:.:•• ::u~r:t l::c::::e::o:::~~: ::h:s::tF~;~e<i~~~"~~j~!~! 
. 18 miles distant :with only . a blanket and what little food aqd water he. · couicf~;~-. ": 

. .;·;r _.. '"·--- .. : .. 
. .·'. _.._ ......... ..;..~:. 

pack on his back. He was attracted by the light 
. 1·· .. 

rocks that ar~ 'conspicuous from a long distance, fig. 5. 

; I . : . 

nstray Horse" groupo A:: few weeks later on Apri~ 7 he located the Dickey V · 

.Jack Pot group df claims; and subsequently in company With R. L. D~ArCT !'~" "-~·~-~~~ 
:;1; 

he made still other 1<:>;'9ationa. Others who · soon visited the district were 
!;!; ,. 

Fr€.llk: Schulty, R. S. si,nith, Charle~ Lamb, and William-:Mays. 
·., 

Samples of the le.dges discovered assayed at Fair~ew are reported to 
. . . ' :. y ' > .· 

have run as high as $1200 to the ton in gold and silve:r~. News of the . : · ... _._.,"--"-''0:""'>'"'' 

lf Parker, T. C., The new Eldo;rado of the West, .The Salt Lake Mining . 
ReView, Vol·. 9:, No. 3, p. · 201 Ma.y 15, 1907. 



. _ •. 
rike soon became public, .,,:and · the Vionder stampede began. 

I 

f!l'l started,May 28. Many :·who could not procure ev;en a burro came . on fo~~· 
~ . 

oon ground was staked in all directions, and the Wonder townsite 9 blocks 

ong by · 4 blocks wide was ;,located and surveyed. With only surface discoveries 
jl 

ut~~little idea of the nat~ure and value of the ore was gained until in · June. 
:i! . 

' 'I 
evertheles~, many.· originip.l locators, more it is ·sud than in any o:ther 

Jstrict in Nevada', sold :_their claim interests for handsome fortunes. 

In Septembe~, claims
1 
which had· been locat.ed by Mays·: ~.rid associates 

ch strike on Wonder Mountain were optioned by J. B. Da..rdel,- mining v~.a.,~=.-'·",.,""'"' 

ho interested with him certain ·Philadelphia capitalists~ amorgwhom were 

everal directors of the , Tonopah Mining Co• These partie:s formed the Nevada 

~onder 1fining Co. 11ihich became the nucleus, life and longevity. of the 
I . 

he ··company took th~ property over :at a consider~tion of $300,000 and 

shares o~ the stock· having a capit~ of l,;;oo,ooO shares :of $1 · e~ch• :.:: The -,::_' 

issue of the first bloclc of treasury stock at 50 cents per share ·and -.its -~. _:·"· ::t~.;r~~~~~~j~~~ ~ 

rapid rise to $3.50 on the Philadelphia market aroused ptLblic int~rest in 

Wonder, and many of the , properties were soon capitalized for a million 

dollars or more~- · 

The town of Wonder~ fig. 6, was bull~ : and the princ~tpal boom_ occurred ,· ·-· 
l ~ _..,.<·..... --'• ~ . ., ~ ... - :;;~ ' 

in __ 1907 and ended with , ~he ·financial .panic: of Ju.ly ~o AUgust 6£ that year~ 

Among the many buildin,gs which so~n sprang up WE1re a. hair dozen sto~es, a . .. 
\.._, 

large hotel, two bankS)· and a $14,000 club house:. The promise of_ the dist_~et ,-· . 

was so great that many of the most successful mining men of the west soon 

acquired interest in it, and by April 1907, it is estimated that more than 

· $2,000,000 had been -expended in the district. In kfay the district had a 



. ~·· •• (l) - 4 •• 
· tion of 1)200 people, of whom 300 men were at work in the mines :and. 

J., ' 
.:: cts. . .~~pplies were :, freighted in from Hazen and Fallon for 2 1/2 cents 

'I: cent s a pound respe~tiveJ.i . .. Lumber in Wonder sold !~r $72 a thousa~. 

\ C;, which was hauled from Horse Creek, the neare:St. -source · of supplY 7 miles 

v-J north, cost · $6 a barrell, fig• 4A. fr~r ..,,_.i ... l' . 

{ ~· Other thriving townsites were Hercules, 2 miles north; abd Vietor, 4 miles 

Ji est of Wonder, fig. 7 • 

.12· Toward the close of: August the popul~tion had decreased to soo·.:· Sub-· 

f 2 ntly ground was taken up o~ the more promisiilg prospects ;and develo~ed . 

J~i ·more rational manrier. Many of the more promising. properties were soon· 

Cs· over by mining companies or mining men of experience and means, with · ·~ 

"1 . esult .that by 1908 the /~evada Wonder, Jack Pot, Spider ~.nd· Wasp, 
I : ... :v ~ 

IO: ~pnder, and Capitol worider companies .were vr~rking, in _good ore. o:r these' 
) 

'lt 

a~·. evada Wonder had ·_!5,000 sacks of ore ready for shipment,. the Back Pot . -·~·-

. .: Spider .and Wasp 1,-600, and the Vulture had shipped 16 tons. Fully 30 other 

Lerties were working on ore bodies or prospects assaying from $2 to $50 

·n' he ton. 

~r. By 1913 the district, especially the toYt.n of Wonder and _the larger mines; ' · 

T supplied by··the Wonder Water Co. v~th water brought by pipe line from 
. . - . 

0~1' h Creek, 6 1/2 miles to the north~east, at 75 cen"Ys per barrel or $1.;0 · 

~!1. 1,000 gallons, in l arge quantity . .for mill use etc. 
\'Jj.:j 

I:'J' . . 

~.; Also in 1911 the Nevada Wonder Mining Co. constructed. a private 10-ridle 
,.~r; . 

Jj ·er ~ipe line from Horse Creek .Ranch, . 6 1/2 miles to the north, ·vmich amply' 
·t'' 

~or mining, millin9, and domestic use. Also under a 

·'· 

i 
.~ 1 .. ·,;-

l .(~: 
- >:~~ / 
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feet vdth the Pacific Power Co. the district was being furnished with 

( ric power and light .; for mining, milling, and domestic_, purposes, the • 
~ .. ~. 

tricity heing brought 130, miles from Jordan· near .Bodie:, Mono County, ·Calif'. 

Crude _oil cost 16 cents, distillate 26 cents, -~and -gasoline 42 cents a 

lon. The principal producer of ore was the Nevada Wonder Mine, which 

rated steadily with a force of 54 men. 

From 19~ to 1919 the history of the district is essentially that-of the . l 
. ' l 

ada Wonder mine • . This mine holds a remarkable record for_ 8 years or more ~-·)_: -L .. 

·.· .• : Iii~;;.;, . J .. ·~ 
. ' J 

' . . · ···~~£:t"c:~~1%~ 
steady production during that period, in which it was almost the sole · 

port of the district. 

i Topography . · ~.· •• ·,2:.•.'~·~~;r~;~ 
The topography of the ,district is ·hilly to mountainous and in .part . . .'·-~,-~;·~;~t.;~-~~~::-7?J]i2 

l o • •-:-' ~· • .-J .. i· ·- . ; • . . ·o ':-• •,·· O ~A>:-, 

!;!I; ·· '· ·· -- . . __ . . . · . · : .. ·:·; i 'f 

gged. It is essentiallY,; the tYPe .produced by · trenchant erosion in an:~ arid·r~tt 

gion of. deformed Tertiary volcanic rocks that were depcsited mostly :i.h><no~~~ .. ~;:~ 
.. . . . .: . :·· _-. - '·: :-'~ ~-~. '-:9::~{ 

is well expressed in compact form in fig. 3, and more in detaU ·-in ·fig. ' ~ 1i:4~:::!~v~--
. ' . . . ' ::7lfi1=t'7· :<~, : :: .. '-.':. 

d in figs. 5 and 8, photos. It trends nearly north and south and is drained -_~![~~~~-:- ': \i ~-~:1 
' ' .. . -~:::!~j~~:.t;~~'?r'i-~ 

orthward into Dixie Valley prin~ipally by Hercules· Canyon. which forms a ·. ,~::~-,.-,":_·_ L;;:-j.:~! 
' . f;~i- . . . :l·:J 

~al thoroughfare throhgh the ea~ern part of the district on either side ··-- · -.:C~ 
- . ., :_ ~,;;~---" ·-= :~t~.~~ 

r which the surface is more mr less rugged• 'Ihe surface in general declines · :'::~- F ~'i 
. . - . ' ' .. ). ",~'-"'?J . : 

orthwest into Dixie Valley while on east it rises into the Augusta Range, whichj·-~:c-,, ... /~:~ ·:-~ 

culminates in Mount Grant at an elevation of 9;000 t~~i :L~;·~;,.} 
. . -~- ~~::;.~_::~t~;~,E~~:d 

he relief is about 2, 750 feet with the surface ranging in_ ·elevation from 4,2;6·::~_:·--,--..- ";·~-~~}i="~ 
. -· ..... · :. . • _j 

feet on the northwest to. 71000 feet at Twin P~aks on the southeast. Beginning :. ~·J 
-.. J ,_:-u ... 

on the north, important land marks on the east ar.e Queen 'Peak, Wonder Mountain}~--~::.'=-~~~~ -:::~ 
-:;.•.::E _.·.,_ . .... ~2.~ 

. • -·~ ·~~.-~ I 

and Twin Peaks, and on the west . ~ckey, Porphyry, Ca.m.elba.ck, Driscoll, :and 

· Crown Peaks. 
. . 

I 



" ' 

.. In the southwestern part .} >f fig. · 7 on the slope ··descending !rom the 
1 

• ~ ~ •· • I" ' -- • ; ~-•• : }:.l: , ·, . :' f>--~ ~ ~ ,- ._-• 

.._j 0 ~. · camel Back Peak-dro~m Peak ridge vtest:ward toward Dude Valley the topography ~--· :· ·:::~.·:_.:J,. 

. is systemleSs and
1 

intricate. ·It is colnposed of rhyolitic to andesitie ;;~~!.~~~~:1~ 
'lavas difficuit to .distingUish and map. 

. :· . {' . . : .. -
The accompanying topographic map; fig. 7, was made in anticipation 

j s'J '> of its use for detcl.iled geologic mapping with the attempt throughout this 

part of the work to distinguish areas . of different phases of formational · 
/ 

.Ghsv. units in the volcanic rocks or which the district is composed. As will be 

~Ja .- ~xplained i:n the following . description of these rocks, however, the rocks 

.~. o.;~~~ · are practically all rhyolites and the local ~ variations of color_ 

and texture which it was at first attempted to trace and map are probably 

·of no value or important significance. 
IT 

~b9~~; ,' 
The topography shown by the map serves a very us_e:f'Ul. purpose for the 

interpretation of some of the major faults of the district. The ~ map 
riol~J ~ · · - ~~ 

'serves as ~. base Y,pon which to locate the more important mines . a,tid show 
'(1 e.l " . 

· their situation and accessibility, also for the location of the rock ··- · .. -·- -..., 
. n·l:.:_~ b . . : . . . . . . . , .... ··""'·.,.,:._,. c-"' • __ •. 

specimens which were collected including those which have been examined -~ · ' !f.·~=·~=-
s-..~·rl.:h" . . . y . . ..·. ~ ._ · 

~croscopically, and upon 1vhich determinations are here given • 
l.srrrrJ . . 

~A •• _::: :>:; ~-:::-:.: -~~:t~-~E;·1:~~~-

~1:r!\~ ·. · 2/ The map was made with a 15-inch traverse planetable, 6-inch- ---=. c~~:r~~;;~t!~i:::z.~ 
, _ open sight alidade .and aneroid barometer. rlhe u. s. Mineral Land mqnument_s_ .. --~·:·· ~-

9 \v_f "' ': on Queen Peak (No. 191) and on Driscoll Peak (No. 196) were taken as ends-.· -·--
- ' of a base line, the length of which has been determined by several mineral land 
e ol.iJ.; ·surveys. The field work of the present map was plotted on a scale of 2 inches · 

equals 1 mile, and the relief sketched in contours of 50-feet vertical inter-
. le "! ,;-: val. 

1-:' 
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. i Geology 
' I, I 

~ . ,Excepting a few patches of alluvium deposits .or wash the district is . 

" . rlain essentially by a complex aggregate of volcanic rocks. The dis-

rocks is indicated on the accomp~yin.g map, fig. f/ •.. 

Sedimentar,r rocks 

Pliocene lake beds 

Humboldt for.mation.--Just beyond the north limits of the district map) 

1, .the .alluvium deposits rest on eroded sedimentary lake beds of 

sandstone d~scribed under the Humboldt formation P• (G)-1:5.-

Quaternary alluvium deoosits 

• 
,' i 

l 

i 

. ·-....... 

\' "",: .. ~~ l . 
·; ~- ·-{~~~~/~~r,f:'y 

j 
l . 

1 ·: 
.'::: .... _~ ---··""'·~-1 ~:-::::-:--

1 
j : 

.. l ' 
-·\~ :f ~ 
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j· 
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l . 
j 

1 
1 

, .J J 

l. ' 
- ' '• ~;1.' :"" ~: 

us:h~:::~ a:::::e:r i:h:owdi::::: ::s:~ t:: ::e;:o~:~:: '- ~~~:;:~l; 
e lv·est and northwest they merge with and. form a part of the pixie Valley ": . . ,_ ,_ .... ;~,:;·~ , .- .. JJL_"··: 

. Within the district a.D.d the limits of the IM.p thei rest essentiallJ" ~.:.1~~~~-=:1~ 
the eroded Tertiary volcanic ro.cks. J, • • 

' , . - --- - -
'J; 

Igneous rocks 

Tertiarx volcanic roc~ 

General statemento--The Wonder district is underlain almost 
volcanic 

a rhyolitic complex of , Tertiary/~ rocks, which is the southwestward -
J' I • 

ntinuation of the formatio~ which the Fortieth Parallel Surve,y mapped as 
. ~- .., I 
; :;· .;;u 

yolite to the south limits of thte, map, which coincides with the north 

:J Fortieth ·Paralle! Survey, ~ap 51 east half. 

dge of the Wonder District map, fig. 7, on Par. 39° .30!· 



.,.,. . ... .• : (1) .- s 
• • .. 

The rhyolites are the volcanic equivalents of the granite, having 
i 

ee~ produced by the bonsolidation of .the granite magma under volcanic 
\ 

. conditions~ · They are highly · acidic containing in most cases free silica 

. in the form of quartz. 

In the district the rocks have a known thickness of more than 2)000 

feet and. probably a very much greater thickness. They, in general, are 

similar to the Tertiary volcanic rocks :round elsewhere in ~evada, ~t they , ~ 

are so inherently stru.ctureless, deformed and altered ,that, in most 
i . ) . . ,·: . 
instances, their relationship and mamier of deposition can' not be detinitel3' · 

... ~: 

determined. Besides being much faulted, as is shoV~rn by scarps and other c--•. 

topographic features and by slickensiding, b~ecciation and gouge associated· 

rith nearly all of the veins, they are also extensively altered, mineralized. -

l. and discolored hydrothe~y and otherwise. For instance, in the western 

:l·part of the district, abo~t 4 miles , west of Wonder Mountain, occur .~our 
.i north-south belts of "altered kaolinized rock) chiefly Wonder rhyolite. 

1 
. l 
. j 

,· -~ 

. ''-.' 
' ' i . 

It hey· follow lines of·:~: lower gaps in the topography. an<l:_have been extensively · ::·"'>~:-.::-~.-·: . .::~:.:;.~~:;-s:i~~ ;J 
lt 

prospected. They probably represent a . fault ~one part · of .which is shown ... 

in fig. 7, map. 

Also approximately the middle part of th~ district is crossed by · 
L • • 

... : several east-west lines of light-colored spots or areas constituting zones · -~· 

1c near which . at .first were ~;hought . to be light-colored rhyolite · but ·whi:b:SJ· ;_S~~~~~~ 
. :i· examination showed to be areas or zones of hydrotherma~ alteration. 
... I • ' 

seem to mxkR mark lines· or belts of fracture or disturbance along which 

interruptedly hydrothermal alteration took place. Similar appearing zones · 
... c'·"·" ~'"--''"-;· "'~''"~.;.•.;~ 

,t. 'liere seen to be present in the stillwater Range directly across the Dixie 
I . 

Valley but were not examinedo 

• 



(1) .. 9 • 
Of the several fault systems; · the most important trends with variations 

$ . ' ; . 

· ' a northwesterly direction with its fissures containing nearly. all of the 
I ' 

Cl - - . · - · 
:: ins in the district the most or which are indicated in fig. ll.· . These 
tt •. 

. :t 
_ ( 

'~: u.lts ·mostly dip to the northeast. Other fault 's are shown on the map,-
.JI 
1:1 
1/i' g. llo 

The.Valley or Hercules Canyon for the most
1
part . seems to follow a 

~ - ' . 
ault; as .. does also the South Fork of stray Ho:a:-se gulch and the foot of the 

eep mountain slope at the eastern edge o£ the town of Wonder, with · both 
c~ r 

. f which features the scarp forming the i:Jtz:k v1est face of Twin Peaks to the 
.J,.. •l'·;: 

.,~ ~. outh;;.,is -in alignment, sugg~sting that these three features are proba.bly 
q( f < , . 

on the same fault. 
~ · ( , 

On the uppermost slope of the Camel Back Peak-Driscoll Peak ridge a 
PL 

earlt north-south demarcation line of the . topography extending a mile · or · 

•••• . ~ •• .;.! 

..... ::- - "·--,--".- .. ,-:.,;._:-

;: ·:~t re along the rOot of the steeper mountain slope and passing just ~bove 
'!' he Ruby ·shaft Seems . to . represent a fault with upthrow on the eas~. ·. . ~-;~~;E~~~~~~ii~ll 
Of) 

, .... .'est of the line streams or moderate grade and low divide steepen 
0'' 
._ · dare entrenched in narrow gorges which are difficultly passable -tor a · 
r: 

orse. Just northwest of Driscoll Peak the line is one of contact 

darker rhyolite ort t~e east and a lighter one on the west, and ma~ 

~"~spects have been dug along it north of Driscoll Peak and along the 
"" . . 

-~~ . 

~lest flank of 2amo)oe xo Camel Back Peak. 

:."-!.~ There seems to be :more or less faulting all along the west :f'ront 
1<;, 91'1 I , ' • 

-~· ~f the Augusta Range. ''i One fault system trends a little west of north. 
~ . . ·J: . 

J{~ ' ' . . 
- ust east of the Nevada Wonder ve£n it includes the so-called Wonder 

50-foot wide in places contains tabu~ar sheets ot 

L:- liced or crushed rock kaolinized gouge and rhyolitic breccia up to 

r more in width. 



!f~ 

a; 
'~ 

Faulting or cru..cstal disturbance has contj,nued intermittently-up to 

11 the present time, some having tB.ken pla6e in the mining life of the district~· _ 

· as fol~ows: , One night in December 1906, prospectors and mining engineers 
..• 

.sJ in the -district, particula.rly at Hercules, and sheep herders in the surrc-.ind.;. " 

j ·: ing region were startled by pronounced earthg~ake disturbance which pro-

- ~:J -duced among Other fractures .a north-southerly _ rift or fissure . .3 miles or 

10 , . more in extent, (which for . convenience of reference may be referred to as -

.r the Gold King-Ruby fault). The fissure lies just west of the middle of 

'h1.e district and as -ind4_cated on the map, fig. 7, and fig. - 11:, -is knolm 
'-~~-~~ 

ren to ·extend from a point b'yond the Gold King ground which it crosses on the 
}.r :;; 

• ql • .,.~·:.' ' 

·:ror: north, southward across· the Quartzite and Ruby ground to a point 1/4 mile 

erl.t southwest of Driscoll Peak. As seen by the writer in 19ll at s'everal points 

::;e.·" the course of the fissure is marked by an open _ cleft or crack 3 to 5 .teet 

bnP wide, partic.ularly in alluvium, which in places was still open to depths 

-xr; l: ·of about 5 feet a~ which points it had become infilled with earth and 

. ' 
l . .. ·, ~ ·• . ..,.,._:..j 

';'_ .. ,..;.... .... , ..• ~.:.:~ ......... 

slide rock debris (on the hill sides) and alluvium (in low places) • . · -- -- ,--:,:-::'~·~;;;~~;,,;.-~,(·:£:c'.t+:t~.::_~:.:..-~;;:..:; 

In places the rift is compound, . as shown in the lower loop ot the 

Quartzite road, where it consists of a detached longitudinal fault block 

3 to 4 feet wide contained betlTeen two open fractures. 

The fault in the Gold King tunnel is thought to be a part of the 

c.;/· ' fissure, from its alignment and that of a line of overlying excavations 

_ irade by burro\dng ::animals and other features extending to the _south.: 
( . 

, I 
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. 1 

feature or the fault' is the curvature of its course.· The 
j 

:11Uv~t..vc.Ck P~ak mountai~ mass lies in direct alignment ·with the northern 
' • ·J 

of. the fault, whi.ch, however, as it approaches the mass. curves gent~ 
. . . ' . \ . . . - ~ . 

stward thence southward along the west base of -~he mountafLn mass following 
,Ji I ~ 

the line of least resistance. vJJ 

As there seems i)o be no report of this disturbance having been- felt 

Fallon or other surrounding settlements, it is inf-erred to have been 

,,. ... ,.., ....... ,.,..ively local to the Wonder district and vicinity and with its 

centrum probably within the · districto It was probably caused by a 

slipping and adjustment along an earlier fault. 

At the time of the Pleasant Valley earthquake of October 21 19151 . 

extended over :all Nevada and westward to the Pacific Coast, campers 
k 

sleeping . on the ground at ~onder and at Westgate 10 miles to the south 

report that they experienc-ed the feeling of having the ground ",jerked" 

from under them by degrees, but so far as learned no rifts were opened 

in the Wonder districto In Pleasant Valley and vicinity, however;· near 

the center of disturbance the quake was so severe that it toppled over 

·chimneys and railway water tanks., opened up fissures 12 feet wide and 

produced fault scarps having a vertical dispiacement of 15 f.eet. It · is . LJ 
described by Professor Jones of the University of Nevada. 

li/ Jones, J. Claude, The Pleasant VaJ..ley, Nevada, earthquake of 
· O~ober 2, 1915: Seismological Society of Americ~, Bull. 51 PP• 190-205. 

The most of the rocks, though they include tuffs, breccias, etc., are 

believed to have been deposited as flows, but on.ly in the fev¥ following 

. localities were indice.tions to this effect found. 

-.. ·.;'· 

,P-1\ 
I 

-+----... ... . 
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. ·.· .• f>'·t~ '~-~ t 
',j: 

the northeast part 1o:r the district, as seen from the ~rest in bright_ , "' ._ ,.· .... ·-. ., ... ·.~· · .. ,>., ... ;:.c.:. 

oon' light, the uppermo_st . slope of Quee~ Peak presents the app~..a.rance __ .. _.-. 

~g composed of alternately hard and soft-. flows dipping ,gently east- -- · 

The more prominent or outstanding part of the~<rlows form low ridges 

ngated .paralle_;L,i knobs known as the black rock knobs of Jack Pot 

extending up to Queen Peak. 

Also in the southwestern part o:(.the· map ·on the western slope. of the ·: _: 
'-. 

Peak-Driscoll Peak Mountains the harder. layers of successive lava . -

outcrop as ledges like sedimenta:cy beds,· with a. distin-ct tilt to the 

. ; 
:-1-

j ' 

·- J ' 

i 
~-· 

.l· 
l 
l 

.~~-\ "":,·_•~: ..... ~ .. _.._.j ' 

and northeast. The lower slope is made up of a . pale-blue-weathering . . r -~~-· 

l •. 
\ .. :: .. ·. 

j: l -- . 
About two-thirds of the way up· the slo~e is a massive outcropping 

or volcanic breccia shovfing the same tilt. Overlying this ·rock is 

. ~. ~-!.;~~~-porphyritic rhy«}lite. Twp nearly vertical dikes of white -rhyolite .. .. 

all of these beds, with approximately east-west trend. 
. 1 ~ ~; 

'1/l 
: 1, 

J' .i 

· j .;~ ' 
... . 4. 
1 ~ ! 

. , 
Likewise in the southern part of the Driscoll rang~ ... the part extend• 

their 
beyond the limits of the_ map, .fig. 7. The rocks 1as/~ exposed 

s of thin beds_ viewed. fro~ ~Chalk ~ol.ID.tain indicate 1 are seen to .diP 

ly northeastward toward the Fallon-Wonder road. The upper portion . · __ l;t_ . 
he flows 1 several hund~ed feet in thiclmess 1 are dark brown while the _ .... J-,;~: ... 

::~::::: ~:::::::: a::::~:o:::::::f ::70. :::::::~::::::nge ·• -•· -~:: :;_~~;-~i:;_ 
~ . " . . ... . ... 

; ' 

-~:-j :,~, -j":-::. 
) •· 'V 

' I 

i 
j 
I 
l 

I 
1 
I 

' 
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Thirdly: In the southeast part of the district from a westerly view 
· .I . 

bright a.fternoori light, west Twin Peak presents an escarpment cliff 
.. . '\ . ..._ ,. -

tered by _nearly vertical· jointing1the upper 500 feet of Which appears 

be of a distinctly lighter yellow weathered ',!lolor than the lower, which 

a darker reddish brown. The line of division is nearly horizontal. 

the west face of the cliff, and may represent flows of which the 

""'u.,o. ........ ·- is made up. Near the base of the steep slope prospects are 

i n the blu.i..sh-white beds supposed to_ be the fresher rhyolite; 

sibly consisting of dikes or even an underlying flow, ~ich appears tO , 

younger than the Twin Peak rock. 

From the foregoing observations and mine data the followlng provisional 

succession of the rocks arranged in their natura~ col~~r order has 

out. They -were deposited ch;iefly as · :fldx nows and were ~ub-
i sliced, into several ~ longitudinal zones or segments by 

h-south faults, and tilted toward the easto · · -

Basalt ? 

Andesite 
•; 

,. 

Rhyolite (Extension rhyolit~) -

Rhyolite (Dickey·:::Peak) 
,,· 

- ~ - ... 1 . ~ •• .,; ..;_ ·--~ 

I 

Dacite (Alpine daeit,e) 

Rhyolite (Wonder_· rhyolite) •· 

I .' 

Wonder rhxolitl!··-The oldest rock in the· district. and by far 

.;'" ~.... .. ·-~ ' . 

. : 
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,(1) 

_._ . ., .--"'-. 

T :! der mine. . It ext~nds nearly all the way a cor sa the middle · of the map' 
. . I . . 

'Jl 

cr;i;J! ~. 7, r'rom east to west and from Crown Peak on the south to beyond the 

ts of the map on the north. In ·the east base of Wonder Mountain, and . _, . 

~ (i st of Wonder, its continuity is interrupted by . a dacite dike half a ·. 

I 

e wide; beyond .which, however, it extlmds eastward nearly to the top 

the Augusta Range where intrusive andesite forms the crest. · It has a 

.,J:nE' • urn kno·wn thickness of more than 2,000 feet, to which depth it has 
iii· 

,,J:· . 

;!~·!!~ een penetrated in the Nevada Wonder mine without any indication th_at the 
i: 

·
11:e::: eepest workings may b~ nearing its lower limits• -· ~is thickness i ,s not . 

0 

·--~--

~"'' . · urprising in the light of the fact that to the north in the Augusta range 1 

n the rhyolite formation of which the Wonder rhyolite is a southward . 
21' . 

c ontinuation, the 40th Parallel Survey reports a thiclmess of 7,000 feet. · 

5./ 40th P~rallel Survey, vol. I; p. 632. 
lJ ··· 

~-------------------------------------------------------------------
J·.~ c It is the principal ore-bearing, and therefore the most im.portant1 

forna.tion in the district. r~· .shows veins throught its extent, and the 

·veins that carry values show the same general mineralogical. characteristic~;~·~~~~~~~iii~ 

na~D.e:cy- they . contain gold and silver, but a little less gold than the Nevad~ . 

,fonder vein whose production has been remarl~able and constitutes 

'the entire production of the districto 

Microscoptcally the Wonder rhyolite is b rmmish drab 
f . . t massive, medium grained or porphyritic with small whitish feldspars~· 

1'-

·--'~!f- vi.treous quartzes, 
• "":~ ----~·c-:'" 

and dark biotite dissa~nated through the 
,•1. 

T.!f;-

Hi· 
•'I 

'i'!t 
:;~ 

,;.jJ· • 

. T ., 
J 

.• T 



(1) -· 

commonly; presents i~ tuffaceous or brecciated appearance due to angular 
, I . 

o.,;u~· ....... .4 ... s -~of black calcareous slate or shale, basalt, or granite; and 
I . 

er plutonic rocks it contains. These include_d . fragments are. mostly 
.-.r ...... 

harply angular)and they are as plentiful near the surface as in the bottom. . , 

the Nevada Wonder mine, more'than 2,000 feet in depth. 

th~ 'rock shows little or no change in formation :or cha.rac~er • .. It -

no de-finite ,structure or attitude that can be made out. The nearest 

tic rock exposed is t\lat at Chalk Mountain, 9 . miles to the south. 
t../ 

Davi~ determined the Wonder rhyolite to ·contain, on the . average; 

f/ Davie, Robert G., Company engineer, Manuscript on geo~ogical data. · 
the · Nevada. Wonder .mine' July 10, l916o 

. . 

ut 5% by vol~e of foreign volcanic' metamorphic; ::::~hd plutonie rocksl 

late being by far the most abundant inclusiono The :.included .fragments 

general may' range · up to an inch in diameter, and the black slate 

usions range up to 2 inches in diameter. They were doubtless derived 

nx some underlying slate fonna:~ion through which the r~yolite was 

ed. The nearest lmo"hn outcrop of any such rock is 4 miles ·south ot. 

er in the axis of the Augusta Range, and the rock is of Jurassic age.; 

it is known to have a wide occurrence :in the Ca.:r:son Sink region; it is 

probably deeply buried by the volcanics in the Wonder district and 

The rock here :called Wonder rh~llte is ,· a · basic type of rhyolite and 
.; . . . i! ' 

has been deterndned petrographically by Prof• E. s. J ... arsen, Jr., fonnerly 
~ · . 

ii 

'the Survey's specialist in ·petrography, to be quartz latite, which stand~ 

· near rhyolite but tiffers from rhyolite chiefly in containing more plaglo-

~~e, less silica, and vdth augite, hornblende, and biotite varying in 



.. ··• t ' ' L--;·:;~ 

.(1)- 16 -.• 

·amounts. However, a.s · rhyolite is a good field name and with which 
,.: '\..._ . . . I 

·:· rock the-· mining public is familiar, and as the Wonder,, :rhyolite is a · ; . · 

o! a complex of typical rhyolitic flow~, . and .~has been quite .genera.lly . 

by this ,name almost since the discovery of the Wonder district, t~e 

Wonder rhyolite is here retained, with the accompanying explanation 

the latite character of the rock as determined mineralogica.lly by Larsen. 

The rock was probably deposited as flows,but it is too devoid of 

ure t~ afford any conclusive evidence on this point. The ·only i _ndica:...· 

s of flows are· those o~ a topographic nature which were detected in a 

localities only under very favorable light:, as described on page (1)-12~~ -~-. :f1'£:·t.;':';7At0t;~~:'- • 

the ext.ensi v-e workings of the Nevada. Wonder mine which penetrated ·the 

k to a depth o.f more tha~ 2, 000 feet no suggestion of flows 

·_ I 

' ' 

The ·microscope shows .·· the Wonde_r rhyolite to consist 

crocrystalline to cryptOcrystalline devitrified groundmass in which . 
,, 

st phenocrysts and fragments· of phenocrysts of quartz, orthoclase, 

.~'YM~.vclase (and~~ine-ol~goclase) and biotite; and accessory magneti~e~ 

zircon. Wi t .ti decrease in quartz arid increase of orthoclase~ · · 
''!, 

s occurs in places, the:: rock approaches trachyte. 
I • 

· The rock, however, is nearly everytvhere co~eiderably altered, the . 

st common or secondary minerals being sericite,: calcite and kaolin 

rived from the feldspars, limonite and D.x chlorite from the biotite I · 

z, and epidote. 

' ' ~ 

,; ... : ~· . ' 



·.··• • 
I 

In a ·thin section from a specimen of the rock collected fran the 
. . . ~ . 

vada ~onder mine, main shaft, at a depth of 1,000 feet Davie by 

'1/ Op. cit. · 

sinwal' s method determined the volume of minerals . and groundmass to be 

'•, 
.; 

Percent 

Quartz 4.6 
-. ;· 

Orthoclase 10.9 

Plagioclase 5o0 

.. Biotite 2.0 . 

Groundm.ass . 77.; 

1 
'• ~oo.o 

\ 

In some sections the volume of plagioclase . is relat-ively' .higher.: . 
' ')' 

e9 l The f'ollovd.!l9, chemical analyses have been kindly supplied by the 
r f 

:).sJ( ~~evada Wonder Mining Co. 

) z .. 
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i . :.. ·I 1 : Chemical a.nalys~s of the Wonder. rhyolite 

. By 

Booth~ Garrett, and. Blai~, -~hUadelphia~ . Pa .• 

'I' .. 

M-14 ., M-91 

·SiO 70.10 71~71 
2 

• i 
.··; 

. -; ~ -

Al203 
:::1~ 

14.98 15.ll .il 
:·;. 

" 
" 

·! 
Fe

2
o

3 
1.68 

... 
1.06 

'·l ,, 

FeO o.s; 1.71 
'i 

,; 

MgO 0.70 · Oo67 

CaO . 1.1..,6 0.1..,3 
:i 
;j, 

Na2o 'J 2.64 ~.66 
;i 
~I: 

ii' 
';J. 

K20 --· ~:: 4.78 .. 3·44 ,_ 

\-

: 

so3 ·~· 0.65 : 

''M-14 is the same ~ck as described above, iee• from .the 
shaft at 1, 000 feet below· the collar; "M-91'' is taken from XC 
which is about 40 feet from the vein in the hanging-wall just .,UJ._.u •• 

of the sunshaft, and consequently considerably altered; ~-92" is 
taken from XC 13-1 near station 13-18, ·that is, in the cross-cut .· 
from the main shaft and distant about 200 feet from the vein in the 

hanging-wa.llo "· 

The norm of the rock computed py Larsen !rom analysis M-141 

and which is very near the actual mineral composition, is as 

follows: 
.. -· ; ~ ., 



Quartz · 

Orthoclase" 

Albite 

Anorthite 

Corundum 

Magnetite · 

Hypersthene 

•• (1) .... 19 . 

l 

·.I Norm of Wonder rhyolite.·. 

i·· . •· .. 
.; 

32.10 

28.36 

22.53 : 
: ' ab 76 an 24 or oligoclase 

2. 75 : not ih modeo Probably partly due to Ti02 . 
:included in A1203 of analyses. P205I 

lo70 

97.22 

: etco 

... , .. 

The Wonder r~yolite is intruded by 4 or 5 lavas which, beginning 

:with the oldest are as follows: 
,1.,. . ,I 

Alpine dacite : 

~ension rhyolite 

Hidden Treasure rhyolite ? 

Andesite 

Basalt 

. • .. • 
• • . • 
• . 
• • 

_Pre-vein or pre-mineralization 

These intrusives are described in order in the following pages.-

All of th~m except the basalt are pre-vein or earlier than the mineral- .. 

ization of the "district and some seem t .o be associated with. its origin. 

·The most important, both quantitatively and mine:-alogically, are the 

Alpine dacite and the Extension rhyolite. 

. : 

.· ...... _··. 

J 
I 

) ~ ,: 
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;'· 

; '\ • 0 ' ' ' ' ,' ,; •' ••-·•' ',L' '' , 

cite, just ea.s:t of WC?nder Mountain and Wonder, the Extension: rhyolite .-- :·~ ~~t; ·~~}:fj~~~i~=rtt~~~~¥~~]:~1.tr 

· t Queen Peak and andesite and basalt dikes SOU;~.h . of Won.der Mo~tain .• 

Alpine daciteo-The rock next younger than ·the Wonder rhyolite:. is a 

~acite, a rock ~tanding very near to· quartz lati te or qt~artz-bearing 

. ndesite,_ .;mich by the Nevada Wonder Mining Co. has been called Alpine 

acite• It is in fresh specimen an iron-gray medium-grcLined porphyritic 

rock. It is darker and cleaner than the Wonder rhyolitE~, but like it 

:contains fragments of · black slate and other rocl<:s:, is mc>re or less 

.calcareous, . and in places, corresponds px to a now breccia. It eon-

tain~ phenocrysts of quartz, orthoclase (sanadine), oligoclase' (andesine) 1 

· iotite, hornblende, hypersthene, and the accessories m~gnetite and apatite 

ln a slightly greenish to brownish microcrystalline to glassy partly 

·. devitri-fied groundmass. The biotite and hornblende crystals mostly long 

"are frequently bent or bowed to angles of 30 degrees or more• 

In general, howeverl the rock has been considerably alteredl the 

'feldspar and hornblende .being changed mostly to sericite which occurs in 

segregated bunches and in veinlets traversing both groundmass and pheno- . 

crysts, and the biotite to chloriteo There is also considerable calcite · 

replacing feldspar. The rock is intrusive into the Wonder rhyolite; 

but it probably occUrs also as a now or flows. It contains no veins 

ore deposit·s and is not genetically connected with the m.ineralizatfon. 

t: ... 

·~ 

l 
! 
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. The following an8.lyses or the dacite were kindly ·· .rutnished by the · ,~ 

• t:vaua. Wonder Mining Co. 

\; 

Partial chemical analyses of the Alpine ·-tiaeite in the Nevada · 
Wonder mine, W~nder district, Nevada. 

By 

Booth, Garrett, and Blair. 

M-76 ~ 8-75 

Si02 62.050 61 .• 0.3 

Al203 17.905 18.00 
. ' 

. Fe2o3 1.085 3o32 

FeO 2.7')4 1.71 

CaO ,3.lbo 3·30 
1; . 

. MgO I 0.911 1.00 . . ;f\., 

,., 

Na2o 2.390 ._ "!" .3·39 . 
. ~ : .... . ,: . 

K20. 4.380 4~33·' 

"M.;.76 is from the 700 station of the Extension shaft and is somewhat 
. tered; 5-75 is :f'rom the surface about .300 west of the vein and is~ fresh• ·" 

" 
,• 

.... 

• j 

.. , 

i· 
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·.- (1) ~. v-· 

The best known ~xposure of the Alpine da~ite is just east of Wonder 
'\., 

o~tain ·and the Nevada Wonder mine, where it occurs in a belt about 1/2 

· e wide in .the Wonder rhyolite and underlies -~the Nevada Wonder · camp 
• • _... _ ...... ~ ......... .... _ •.••••.•• ,1~ .... ~. 

ence with increasing width of the belt it extends southward about 2 miles 

. to the edge of . the map, beyond wlm:kx which it continues on southeastward 

up into the mountains. 

It occurs in the Nevada Wonder mine extending approximat~ly from 

the 300-foot to below the 800-foot level. It is present in the lower· 

·part of the middle excavation and at the· fault zone at the ·portal or the . 

....... ·; 

~' 

jJ .,~,..,~-""-~=~·, .. ,.. .. fr, 
., .. n ·. 

:I{£'k/:~~c}"~;p:::;~~~t'6:$:(;J.f·;t~:- ~ 
Hidden Treasure shaft and as far south as the Extension shaft.; 

Last Chance tunnel. On the surface it is exposed as far north as the 

West of 

including Porphyry peak and Camelback peak which culminate · in this rock~ . · 
. . 

Mnmtx:. ·Northeast of Hercules it forms the middle part of the west ridge 

of Queen Peak.-

·Dickey Peak rhy;olite.-What seems to be the next younger rock in the · 

District than the npine dacite is rhyolite. It is mostly gray or dark 

5 ~a.y but ranges to redd.i_sh brown and includes various ~"phases, as flowe; 

:t uff s, and breccias. It is mostly medium- to . fine-grained and is pro-

~ 
~~~ 
~~: 
~ 
fi;..;'~ 

i}· 
h ,. 
t:::.l!t:~ 

~r 
if 
f"-" 
~'!-: ' 

~i 

I fusely p0rphyx1.t:tC With many Small phE\9£peystS Of glassy ~:uartz and Whitish .. ·.· . . , ..... 
1 

{ ·-~·· ~ o 

A little . 

~gnesite and biotite are generally present and, in places, secondar,y 

; sericite and leuc.o:x:ene. 

or vdne-colored. 

The rock occurs chiefly in the northwest part of ·the district where 

in the Dickey Peak field it occupies an afea of nearly 3 square miles 

i / l~ 
t;: 
~:. 



••• 
)hl.~h contains · the Spider and Wasp, Dickey, Wonder and macy . other so-called 

:.ines. It is thought to be older than the Extension rhyolite next de-
rc: .. 

. scribed _because it is cut by whitish dikes ref~rrec;l to that rock. Its . 
r . . . . .. -

treas shown on the map probably incl u:ie exposures of that rock. ri .: . ' 

EA~ension rhyolite.--The next younger rock in the district is a 

qt 
rhyolite YThich has been called the Extension rhyolite by the Nevada Wonder 

- . ' .· ' ... :~ 

i 
. l 

{ 
! 
j 
l 

· n ning Co. It is a whitish siliceous porphyritic rock apparently more 

J1iliceous than the Wonder rhyolite. It consists mainly of many Sma:il ' \:~~~~~~~~~-~~~I 
. :phenocrysts _of quartz ·~nd sanaditie in a felsitic groundma:ss. 

{ :,( . I : 
, c-

,. ~ it is porous or purniceous,and it. contains fragmentary inclusions of_".~ 
~u . 

~ ,, , 

:. t: gt'fl,nitic, volcanic and- sedimentary rocks. It outcrops southeast · ot< _·_:~ 
...L ! l . :; . :. . ' .. ~ •'f' ' \ 

r.· lionder Mountain near the office building of the Nevada Wonder mine; the .. 
eu . 

1
J Extension shaft is sunk in what _ _seems to be an intrusive volcanic neCk .. 

_._:for_ it,.· and it occurs i.il the hanging wall in the workings near the shaft. ' 

~]It is thought tio .be g~letically connected with the mineralization of 

(the· distn_ct • . It occurs chiefly as a flow,b~t :it is also intrusive. It 
' ' ; ' ; . . 

. . f t>ltrudes both ·the Wonder rhyolite ·and the Alpine dacite,, and in · the western 
~t : ~ . •' ' . ,Q::~~~p:':'fi-~~~ 

part of the district it is conspicuous as a dike rock. It occurs also 

?rith a more siliceous phase in the Hidden Treasure minE~, where the · Compaqy 

.,at one time regarded it as a different rock and cilled it the Hidden 

·Treasure rhyolite. It is also present at Queen Peak and vicinity and in 
o . . ~r 

. the western part ot the district is occupies a couplejc~reas 
-.$. 

!Ul.e or more in extent south of the Dickey Peak area.· 



•• 
l . 

· In the Nevada Wonder mine, on the 450-!oot l~vel at about 100 feet · .. 

h of' ·the sub-shaft and near the v einl the Wonder rhyolit'e i .e _ eu~ 

dike of dense drab felsitic rock .whic};:may be a phas·e or_ this 

Andesiteo~The rock next younger than the_ ~ension rhyolite is 

It is medium-grained porphyritic bluish ash-gray when fresh . 

weathers reddish or~ pale l~vender. lt is a quartz-bearing -biotite 

ende andesite standing near _ daciteo The conspicuous . phenocrysts_ 

black biotite~ generally in elongated foils less ..it han 1/10 or an in~h - ... :~-
~ ~ ~ 

length, and andesine. 

Microscopically the rock is seen to consist .mainly of,: a -pale greenish .· 

crystalline felsophyric and vitrophyri? now structure groundma.ss ot -

spar and ferro-magnesian minerals in which rest scatteringly small 

crysts of andesine, biotite and sparingly sanadine, hornb~ende and ·~-

1'here is also present a little magnet ite. 

prismatic · forms. Much of_ the quartz is spherulit,ic. 

is altered to sericite, and some is replaced by secondary· quartz' ·'--:::-·--~·;5~::-i.:t1c-~.:.:J.;;:~-4~;:~1;;~~'f~;::~:::-::~:.;~~-:- ~1 
. ~ 

some of the biotite is changed to chlorit:·e. In places, particularly . 

some dikes as at~ Victor and to the northwest of there, the rock is 
~~; . . . 

e grained, nearly aphanit~c with the bioti te and hornblende ,phenocrysts . 

ricted to slender needle-like almost microscopic ~orms. · 

The principal exposures of the rock are in t~e northwest part or the 

district where· it underlies the to¥.rnsite of Victor whence fonning a belt 

l/3 of a mile .wide it extends southeastward for more than a mile on either 



• .. 
. i 

} . 
,; 
·; 

,;, 'it . .,. ,.! .. ~ . 

I; 

. -~ ...... 

rJI · de of the tiictor · ·~~h and. road. Northwest of VictQ:r: a dike of it ·· 
•) 

0 ' r!.r rudes':: the country rock rhyoli~e. A 6-foot dike of it 

-o'J .. 1yolit~ on th.· e southW:~st slop. e ·_,of Wonder Your:tain. The rock is 

'llc the June Wonder mine, 1 mile northwest. of Wonder. Also on the 
. . 

~ant ground and vicin.i.ty a mile south or Victor it' as a dike, .. eut_s -

t ,. ~th the Wonder rhyolite and the White or Extension rhyolite' . which latter 
..,Lr~.._) [ an 

w .. r seems also t~ underlie as/intrusive sheet. or sill.o The andesite is 

. On·rt known to be geneti cally connected with mineralization. 

rd J Basalt.-The youngest of the volcanic rocks is ba:salt, a. massive 

sl ~acld.sh derise rock r .esembling trap. It ·is composed mainly . of a mass 
1- ·. . . --.; ·. . 

; -~-- / basic plagioclase principally _ f~rming a micro-,:!rystallin~. trachytic 

. .. artially devitrified groundmass containing considerable interstitial 
O"'..., . . - . . . 

bl ugite, oliYine, : an~ magnetite. ·The olivine is mostly altered to greenish .·~· 

alciurn· carbonat'e, serpentine and iron oxide. · There is also present --, -·~~-2_:r::;~~ti~k.'2~--;~~;~ 
n~- ~· · 

_ onsiderable seconde.ry feldspar' principally orthoclas~e; and . chlorite and 
'1 -- ~ ·. · · ·· .: .... : --- · ;7~?~llis~i~ff~~€~~~1~~fi~.~ 1 

een 'hornblende or uralite derived from the augite." .. ::. _ 
8 . ; 

The rock : occurs ·nwinly in the northwest 

L:t. about· 3i4, of B: mile northwest of Victor where it outcrtOps in two s.reae :::,:~~~~~~~~~ 
r each a half mile or more in diameter and similarly in :cwo much sma.ller 

. areas in the southwest corner of the district. It fol'l:ns relatively _ · 
JL 

e:l conspicuous h!lls, and its weathered cr~pings cuJJldna'te in knob-like 

In the outcrops afore cited its relations to any other ,rock in the · · 

district are not exposed excepting with :the alluvium deposits through which 
1 
( 

it protrudes, nor was it seen to be in any way · associated with the minerali- . _ . j 
....... ·:·:. ·:'·' -·'-;-:·-~---1 · .,._,,.c-· 

tation of the . districto In these weste2~n occurrences -the rock may represent ~ 
1 
l 

t 
.: -~-. 

·:1 
. . . -- -~· ·:·- , _ ... _ --· --~ . '· 

l 

.. ,. • •· .,,_,.r'"'""'''·.-•r.---~~~..o;_.;,.;m;~~~;g.J 
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! l ~ . 

remnants of ·a i'loJ· or · nows. . In the south base of Wonder Mountain, however;; -

it occurs as a dike cutting the. Wonder rhyolite and als<> _in -the Nevada 

1\onder mine, from the surface down to the 1)00'::-i'oot level, it ,occurs as 

j .s 
. a 3- to 10-foot 'dike ,brancping in part and cuts directly the ,vein as well 

. . ' . .. . 

. as the wall rocks, showing it to be intrus'ive and post-mineralization 

age. 

Summary of geologic history 
;. 

The geolog~c his~ory of the principal events recorded in the 
1! • 

~>.Id ; · may be regarded. > as beginning ·with the eruption of the Wonder rhy'Olite 
''!! 

·:o :: · and its Jieposition in a series of heavy flows more than 2,000 feet in 
.l! . •. 

sa thickness on an eroded surface of Jurassic ? sedimentari rocks consisting ' 

-gun principally o.f dark slate;· shale, and limestone. This event was followed 
'-~( '·' 

l.s~ b~ the eruption and :intrusion of the Alpine dacite, which, in turn, . a.rter 

rt·'J~ a. period of_ erosion during which probably much of the dacite was removed) - · 

-:~1-g · tms followed by eruption of the Dickey Peak rhyolite. Th:S.s in turn ·was 

succeeded by the eruption and intrusion of the Extension rhyolite. The 

next event was eruption and intrusion of the Victor andesite ·and its 

deposition unconformably on the older rocks which, in turn, was followed 

by that of the basalt. ·rhus the general trenq. in eomposit.ion of the 

eruptive products of volcanism from first to last has been toward more 

and more basic. 

, During eruption of the v~lcanic rocks, their finer ejecta, for .a 

time susp~nded in the atmosphere, were deposited 'as Tertiary lake beds 

in the vicinity on the northwest. 

~. ~ ..... . .• . . ' 

. . ! 

~~ - .s,.~-..-~•"'f· ,.....,. t-~:"""f~"t•-.,~W")I~"'!!!;."'~~~~~·:•*"':_ _~ l:~ii.,~>!--1~ .... .,.. ~: .~ 
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(l) • '27 ,,,, · ··_ .... 
r . 

·' i' .,.;, ~ . ·' 

Faulting and fracturing due in part to contraction ~f - the lava,s ~ 
• i j • . ' . . · :· . 

oling att~_nded ~r followed t~e principal e'ruptions, as . did al~o minerali- , ----""--'--'-""l:~i"-''-'=-""""·~ -~'='-:.··'--
tion, _the latter especfally following the ,.eruption of the Wonder rhyolite · 

d the Extension rhyolite. 

Though faulting has · continued intermittently dovm to the present ·, time I -,_._;_·o·,:,::-~~;z;:-!.o~i~-s:t~~~[~;fj~;-. : 

lting of the volcanic rocks toward the east probably toc•k·place .for :'-the 
- I 

st pc.rt follo?v'"ing the !naximum. eruptions and was aided b~r local sinking . 

settling do'\t\'!l .or the superincumbent · mountain mass on the eas~ . into __ the 

-e hollow reservoir or cavern from which the la,ras had been erupted, 

latively recent faulting or upli~ is -evidenced by ab~"lde.nt gouge and _ --·- : ... · 
·:; ·~t0?t~Ip;:~~;~;~1:~:7r;;~~,~~-t:=: · 

ickensiding associated with the veins and · tilting of th•~ Lake beds at -· ·.: ·--·-··--'""''~"·'=· 
I 

. . 
igh angles. The northwestward dip of the Lake beds in 01oposite direction · 

rom that of the volcanic rocks suggests, on the one hand)- the possibility 

f a northeast-southwest anticline trending approximately through the 

orthwest margin or the district which also may have shared in · tilting the · ' 
• • 0 • ' 

lcanics on its east ·limb toward -~· the east; and, · on .the other hand:, · 
/ 

hat tilt of the , Lake beds may represent the drag of a ·fault marking a 

eneral upli.f't of the range along its western front, a.s in the case of 
- §/ 

he Sonoma Range at the. time of the Pleasant Valley earthquake. 

~ Y Op. cit. · 

The Gold King fault passing just west of Geiger Gap, fig. 7, is 
J 

raceable for mor.e than 3 miles and was.:~ apparently caused by the midwinter 

arthquake of 1906-07. 

.: --



. l Mineral deposits 
/; 

General characteristics 

(1) . ,.._ 

. •.,~ 
., ' 

_ ... · ···•;'· 

'; 

The mineral deposits of the Wonder district consist mainly of. 50 or ·· • . 

more siliceo~s silv~r-goid ore-bearing tabula'~ .. ·veins and lodes contained 
" . 

in fissures and shear zones in the crushed Tertiary volcanic rocks 

·in the Wonder rhyol:.ite. · They are largely replac.ement deposits a.fter ·a.n 
earlier--mineralizationo 'I'he general distribution of the veina is shown 

in fig. 11. Some of them, with slight interruptions, have an extent of .. ·· ~"·• ···;-.:::?·r;.'l.c·;;:::"";"'.:'·~-"~\;;,:~::.~~0~g;:.r 
2 or· 3 miles. The most of them out crop at the surface and some are ·· 

locally marked by ;P.'rominent croppings, as sh~tm in . figs. ·12 and 1). The ~-· .. ·' 

prominence of some .. i!or the croppings associated with the veins,: however, is 
. ,,1· ' 

' . . 

due more to ';silicification ·or the inclosing wall rock than the 'Vein itself. 

T~e veins range from less than a foot up to 40 feet ·or more in 'vidthl' 

and they are usually separated from the wall rock by a tabular sheet -or 

gouge from less tha.ri an inch to several feet in width. Locally the gouge 

is well banded. and mineralized and constitutes good ore some of which, ixx 

in the Nevada Wonder mine, ran up to $60 opo the tono 

So.me of the veins probably extend to considerable dppth, judging from 

.. the Nevada Wonder vein which has been worked to .. the depthaf more than 2,000' 

feet, the Jack Pot vein to 1,000 feet, and others to depths of more than 

;;.several hundred feet. 

;;! However, as practicaJJ.y B.ll the veins have been truncated by long 
Ill 

~ . ' 

:;: Periods · of erosion, and some of them occupy shallow fissures or shrinkage · · ill . . . ' 
'.1/f cracks formed by contraction of the heated lavas ; n cooling, many ~f them 
''I I . 

;! prohably have only moderate depth and represent only the roots of their 

-.. 

' . 
r;_ 

.. ! ~ ,-
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. :!.· o'i ... ~ .,; -

former . selves· that once ext, ended , far above the present :surface. This;· . " i . . 
"i 

I , J- -

hO'IIever, ;is not so great a drawback as would at first appear in the light .... :::~~;,;c:~!'l:#~"5'-

of the fact .that al t~ough considerable deep mining has .been done, n.early ""·::;·,-. -

all the production of ·the district has come f~om. d~pths o:f .less .the.n 

700 feet. 

Unfortunately, the Nevada Wonder vein is the .only one ot.: the l1Al:)t)Fr1 

that ha; produced sufficient or~ to be p~ofitably mine(!. · 

The deposits are. genetically copne~ted ~~th the volcanic 

are accordingly referred to the Tertiary age. They, in general, . are 

similar to deposits ~f this class and age found elsewhere in_ 1~evada and .. ---· ·c.~--·:~~·~::-:-:_, __ -;_· 

neighboring states in the ~e:rtiary volc~.nics, as in the Jarbridge district, 
. ' 

Nevada, and ·the Oatman district, flxizona. 
. -:.::.:..,-·•- ··.:·,_:: -·"-·.~.-•o·-'·-;t-J.~ .. --.. 

The vein fi~ling in general is soft and i.s crushed by faulting and l 
. -----· .... - . . J :..: ... _ 

press~e, with the result. that it is easily m.i.ned and milled.: ;·ft"::·-
: Lr ~: 

· The princ~pal gangue mineral is quartz, with which there is fre- -f-.;. 
r , 
t··: . . 

quently associated considerab.le adularia or vein orthoclase, white potash ··· ··,-~··---:· .. ,~-. --~--~~j--~ ._,. 
! 

feldspar, and more · or less brecciated and crushed wall-rock material. 

Occasionally there is also present minor quantities of reddish fluorite;;· 

and in the oxidized zone there :Ls also present the lDOl%x usual. feldspar · 

4 

am rock alteration products, including much soft. clay-like material' 

kaolin, seri£ite, limonite, and in places, a little psilomelane or 

1 j 
. ~~-- .'~ /~' -~ ·_;._ .. 

! '·. 

. i .i •. 
·-;·"' . 

manganese. In places the veins are 1xXXx fairly well. banded. Loc~ 

the quartz adularia gangue is pseudomorphic arter an . earlier spar mineral~ 
, . pitted or ·~ 

calcite or barite, .and presents especially in the weathered · state the/re- ~,~1~"t'it~~~~~§a~2ij;~.L~·:~ 

entra.nt e-ngle lmhinated and bladed structures so characteristic in ~aey 

the western Tertiary gold veins. This pseudomorphic feature, however.; is 

not so common as in many other districts. 



• (1) --. ' --

Some of these minerals and ore structures are well shawn ·in figs. l4.J . 

15, 16, 17, and 18 (specs. 21., 112A, 50, 40, and 88, respectively}. 

Th~ deposits 'are deeply oxidised. In the Nevada Wonder · mine oxidation · 

extends quite uniformly to the depth of 1300 feet, which :level seems: to 
. . 

. mark a somewhat persistent ancient· groundwater table ·at that depth • .. 

~f~YThe oxidized deposits ordinarily white are, in part, Stained yellowish 
··"'".:t:;':"' .. . . . • . .. . . .. . ·. . . . .. 

;~~t'i"iith • limonite. The ·deposits co'nsti tute a . clean · ail vel:'-gOld ore ::·-.. ,, ... -,... . . 

~rYfavorabie fo; ~ning 8.nd m11ling. The valuable metals of the deposits~ '·' ,:: -::·- . 

_iH fg~~z.:~4 gold}~·~ccur chiefly in the ·quartz-adularia gangue o'f the veins 
c~~l;i:~:i';t> ,_,:;--~; . - . -- ~> . ./ , : . . :I . . . . . . .. . . . . 

l:ii,'iil,~ their· c.Qntained rock material a.nd aS replacemfmts iri the wall 

side' .. or the . 

argentit.e, . cerargyrite,- and ·as halogen 

' . 
. .. ' . . ... ~ .. -:~~ .. 1, '1 ' -.: 

f·,:. . 
·t-·!·. 

3/ Burgess, J. A., Halogen salts of silVer at Wonder, Nevlida: Ec'e• .. 
Geol.; Vol. 12, No. 7, PP• 589-593, Oct.-Nov., 1917. , .. 

--~ 

: ·~-:=·=,:-~~;~-~~4~. ~-c~u_r:s . both free or'- nat~y~ an~· in ·combination. with the 
. ;>' .-: - •, ;.,._:-;: .·---':"·..:-· .......... . 

criep.tit·El.·. From tile staridpoint of value. thS two metals occur ill abOut . .,.._, .. ,-- ·~ .. . . . . .. . . . 

:q~ . amount "?-th the gold ·being slightly in the lead, · and :r rom the 

t~P..P()~nt . of volume in the . ratio of about 1: 5 to s. 
. . . . 

The following minerals have been 'found in th~ district:,' mostly in 

he Nevada Wonder mine . as described under that heading.· 
.. ' ·:: 

~.' 

-r: Po.~ • • 

: ~ ..... . .,..,. . 
~ :! 

;:~~~,_:,_~~~:.~·: :~~---~~· > ~,. .... ':,H~ . l 

. :f~· : 

... 

t.'•l 

'"' .. i 

-. / .... 

.. , 
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Minerals 

Bromides {very common .. h-:t Nevada Wonder ndne) 

Bro~te 

Cacoxenite . 

era.~~t~· --~·- ,_.. . ---.... ·· ..... , ... · 
. . ·- . . . . -· .. ~~:~_~f-·--.~--·~.-·- ---...... . 

;{ 
. I • 

Ch~copyrite~· { especi~y: in June_:, Wonde~- ~ mine) 

Chlorides '' 

Bnbollte 

Fluorite {In ore part , o£ vein) 

Galena 

Gold 

,,-
• . .

... 1.;',: 
. !~ -!; 

·f.,. 

(1) 31;! 
. . •:: :! 

.,f 
'H 

,., 
::- .. '-\,, 

•• ... -! 

.·-Gypsum (As incrustations · in water courses in Nevada Wonder min~) 
~-;:-~E,~~:;_; .. -"';o,:::;:~ 

Hematite 

Hyalite 

Iodides 

Iodo-bromite ? 

Iodyrite 

Jarosite 

~ '. 

~ .' 

": :':.•, 

- ~. 

i .I 

.'.! 

. <. 

/ '· . 

' , ,·J,' 
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(N~vada Wonder ·· mine) \I 

)' 

~~,....-.. 7...1.._ uorit-~ is·',~plentiful ·in .the ·~ quartz 'veins·· on the Cjclone gr'?up 

in the northern part of the: district;· 

-- • '., '-r- ,'"":, \=-~••: • , .. 
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(1) 

-\ .. Source o~ the mineral deposits 
'·' . ·:-:-. " . . . / ' 

"""-~~~'="'' ~"""' source of: the mineral depos:Lts is complicated. It is ref.erred 

t~ the volcanic rocks, and to heated mineral-b.earing solutions that 

~~~ted from the rock magmas and circulated through the fissures, shear 

zones and fractures in the · rocks f~llowing their eruptions. The deposits 

are therefore regarded as of Tertiary age, late Miocene, or Pliocene. 

Tblire ·were at least two periods of hyPogene ~neralization; -one 
.·;,~:~;_,. 

bly following the eruptl.on of the Wonder rhyolite . and . the · other~ that . 

Extension rhyolite • . Judging from the great quantity . of . ~h~ Wonder 

myolite and its eruption apparently all. at one time or nearlY so it 
\ 

eeems reasonable to infer that its magma supplied large quantities of 

hot mineral-bearing solutions and conditions favorable for theii' circu­

. lrlion in the aftermath of eruption through the fractures, shear zoneSI · 
I . . 
: md fissures in the slowly cooling or but recently cooled rock ~ss, as 
f ' .1-.Q/ · .. . 

in t he old rhyolite at Jarbidge and other camps, and that consideraQle 

lQ/ u.s.G.s. Bull. 741-, P• 34 . .. _ 

dnerallzation took place which later was changed or replaced by solutions 

that followed the erupti~n of later . ro~ks and ushered in a new period of 

cl.oeralization., Th~s the structure of the present siliceous gangue 

after calcite or ot,her spar points to ap earlier period of 

·it~ner;a.l.i2a.tion than that wtich produced .. the p~esezi !i ores, a mineralization 

t 
i 

.· .. 

il 

1 iii 
< '· 
~ 
-'I 

. ·. '-

. ·i 

. ,, 
l ' 

i· 
,· 

:,.. •. 



• ·' f 

, . (1) ·• ~ · v < 

,;.Ar:I.J,l;),,.;~._,llij,l __ 'Jl _ of ''the-kt;•n~i.:~n. -: rhyolJ.te, \\'ere much more siliceous than t~ose 
··--. . ..•. . .· . . . . . . . . . .. . . . . . . :/;· . 

·. first period and inherently more suitable for the transportation 11.and 
;r 
i 

it':fon:'·or metallic ·constituents. both by precipitation and replacemept. . W - . . . 
~~-_·~"-· Burges;·~ who also believes that there w~re several periods ot 

rJJ Burgess, J. · A., Unpublished manuscript and oral~ communication • 

. ' 

that . the earliest vein filling was a barren quartz 

em that the second filling ·which succeeded and partially replaced · it was· 

.. t light-gray chalcedonic": quartz '~Ch may hav~ · brought with .'it a small 

, . •; r., 

~ The principal primary ~onstituents of · this later mineralizatio~ · area 

Gangue minerals · 
. ; ~, .. ; 

Quartz . 

Adularia 
_.;· ... 

·, ' ·· .· .. 

Ore minerals 

Argentite. 

r\., 

Associjted metallic .minerals 

¥.Pyrite 

Chalcopyrite 
.. ·. 

Galena ... 
• ,i; 

' ... • ,. I \ 

Sphalerite · 

. ':· i: 

. . . ~"' 

4 ' 

. . 

'· . 

~· . 

·-
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' ' .. 

Argentite 

Polybasite ? 

Stephanit>e ? 

- -. ·Pyrargyrite. 

Associated metallic minerals . ,· 

,~ ·r, ~~ 

~~f~:¥fSiderite 
'~ . 

Hematite 
· .. 

Limonite 

Cacoxene 

Jarosite 

Malachite · 

Azurite 
\ 

Manganese oxides 

Molybdenite 

Wulfenite 
.~ 

; '. ~ • , ~ .• t 

)· 

•I" 
I 

I . I 
I 

·j 
'j 

1 
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the minerals have been studied chietfiy in the Nevada Wonder 

~nej~= s.~~a~~~~~-~described mDre .full.y under t.hat head.' 
~ ·· . ~ ........ ·.-- -- ~"' ···: . ..... :-: . . -~·-:~-
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~~~~-;~~~rk~d in the. Nevada Wonder mine, -it is concluded · that the_ ::ores 

nd.:ri~~r~~~t,-h:e ,-41st riot .. in the oxidized zone, thwgb prima~ ot h7,pogenel 

. _origin, owe th~ir present economic value to secondary supergene or dc;nmward . 
' -: .1 • 

; Before oxidation the present productive zone extending from the surface 

down to the 11 300-foot level in all probability contained only- lean sulphide · · 

ore similar to that found in the deep part, of the mine which is much too 

low grade to be profitabl.7 mined. However, . during long periods ot oxidation 

and weathering as the overlying roc~s and veins rising hundreds or feet 

above the present surface were -· truncated by · disintegration and . eros~on · their 

sulphide mineral contents also became ·oxidized and broken down, and · through 

. --_ :_'f-agency of gravity and descending percolating atmospheric waters were 

leached, filtered -and carried downward to successively lower and lower 

lwels where they were redeposited and fo~ed the deposits now mined. 

In this process or_ enrichment the oxidation or. breaking down or argentite-

the· principal primary ore mineral, yielded the important s4condaey minerals 

eerargyrite, free gold, silver; electl'Wll, and pyrargyrite, and the silver ;I 

constituents tor the sllver halloid salts. The al.ka.line salts of chlorine; 

bromine and iodine contained iri the percolating waters and regarded as ot . w 
extraneous origin are believed by Burgess to have been ·supplied by the 

'J,2/ Burgess, J. A., Op. cit. 

L(ency of wind from neighboring salt marshes Qr playas where such salt1a 

-· 

: . 



·- · 
Qouge-clay; 

1; Tests made of several specimens of the whitish gouge or selvage which 

i " iS more .or less prevalent . in tabular or sheet .form betl'teen the veins · and 
~ 

l nll rock, and which is frequent~ erroneously called kaolin and talc by-

~ 

I 
the miners, show it to consist largely or a white micaceous hydrous silicate 

ot aluminum! corresponding in large part to what has been described as 1ll . . . . 
I. '"' 'l. 

l beidellite, . "leverrierite", . and in part to montmarilloni te. It is 

1 JJI Larsen, E. s. and Wherry, Edgar T., Beidellite, a new mineral: 
Jour. Wash. Academy of Sciences, Vol. 15, No. 21, PP• 465-466, Dec. 19, 1925 • . 

l 

j 

j dosely related to kaolin in the ratio and combi.~ation of its constituents, 
.J 

~l:, but it .contains more silica, less alumin'Wll and less water than kaolin and ... 
,':i i(_. . ·. 0 . . .; 
L ~;:J•et.ains only 7 per .cent ot its water at llO , whereas kaolin retains near:q 
~~ ~~:~~~~;~-~,·: ~ - L ~{ .: 

_ ·ill:or its 14 per cent ot water up to 400°. 
~.. --~ -- ' 

~-~ L:.:?ending more definite investigation being made by the chemists or the 
. -- . 

a tiona ot _these minerals, and because the material varies 1n. com.poa_ition 

.">: ~t~~ent . tie:~ures and tro1n place to place in the same fissure the material 

~~i~Pcell"C:~~~called gouge-clay~ •• In places it apparently con~ als~ . 

. "'Hder~b~e :;b&to;rsite' and locall.7' it is pink or reddish and resembles 

·- 'l . 
.. ·,~- _ . . Mines and prospects - ~ :-·. 

-~~~ ~.-.. :Under this heading belong more _than ., 200 so-called mines and prospectsl 

"··:i~ ~cb - only' a few as types :can here by -described. · Their distribution is 
.'~~~- :•. ~: ·. .. . . . . ' . . j;:; 

~Z~ ~cated on the -claim map, fig. 101 · on the· vein map, tig. U, and the .}:. 
~ ._- •:.._:c_ ' - ~ • . 1: .~ 

6t' l . . . . ' . ~ :;· 
':) location ot t.he more important ones b shown on the geologic map. tig. 7rf 
·.:·r·-,._,~- - . - .w: . 

' (,'· 
t.· j I"• 

-~ -- ~ .'!:r: 
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Though a aco~e or more or the properties present good showings and 
I· 

bave been opened to depths or several hundred tee~ or have had this ·_. i/i·. 

_ . _ val~nt ot development work done on them and severa1 have ·produced S.ome _ 
"·"'. - 1. :: ·!1·~ ~be Ne~da Wonder mine is tl~e only ·one that could . be profitably warked. 

Nevada Wonder min~ 

· Location arid topographz.-The Nevada Wonder mine is -in the eastern ~ ' 

~::41~~-:r,i_~~~ _l/2 mile north of the Wonder townsite and about the same 

fdlj~lfitiWw·v·. we~ of the foot or the steer mountain slope on the east, fig. 19. 

.- - . 

i 
I 

·1 ... 

' 
- "·""":.~~-.,.-·-_.It is maiDl.7 in the upper .east slope ot Wonder Mountain, a · prominent round · · -1 

hUl standing about 400 teet above the surrounding surface. It is mQCC eaq . 

~!access f'rom the east, lVhile in the remaining directions the topograpey, is 
J 

,_ ,~~~>=-""= ,ro~h, · especially on the west where tl~e ; surface rapidly · declln~· ._800 !eet1 into 

·"'Hercules Canyon • . 

""'..,..,.--w 

-~ :!" . ....:...... ··: 

History -and production.--The deposits were discovered in the pioneer · 
. associates · 

days ot the district in 1906 by William Mays and/aaacia,ex:, and ·in , . 

· September ot that year the ground consisting originally ot 7 and a traction 

elaims 1 tig. 20 • was acquired by J. B. D~els and others who jointly formed · . 

_the Nevada Wonder Mining Co. with headquarters in Philadelphia, which became . 

the nucleus, .. Ute, and longevity ot the district. 

· -~~ .. Development wa~" begun immediately on acqui.Bition of the property but was 
. . 

. arrested bi the ~<?ial stringency :in 1907 and not resumed Wltll April 1911. 

completed by July l or that ye;_r since whence, excepting slight . . 

mte!rrtlDt::Lotls due to inclement winter weather, both mine and mill were operated 
. . ' 

.continuously until th~ property became worked out ·and was closed dov.u tor 

About $2,000,000 worth of ore was .blocked out-before 

the mill was built.. 

' 
Tlle total production ot the mine during this period ft8 approximat.&}7 

- ~ f • 
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· · Production or the Nevada Wonder mine 

· ... , .. 
. Value 

· ~ .., ; ·~:.i: :~~·~; 

_ :r~\r~:~:~ri.:~~: ··- .. ~·- · · 
!~~i~?t~t.f~:.3•444 -~·- _·_ :~- ··-~.::~ . 

-~~ _ .. ~ -:912~~~~~~~~::_;~:2s,1s6 ;-- , ·"·.: 

.. ~f~ftl~;l913 :. ~--- '- 39tll8 572,359 
:_ \., 

~tf : ... : .1914 _. ··;· -- 4S•S70 .7S3,993 
.Hi 

ifJ ~:~t _l9lS -. . 58,124 · ~ ·- ( 8l2,ll8 
'IT ~- ·:::~-, · · 1/ _ ·- :~.: .. ~ 
'if=--:;-~::-.::- 1916 . . .,·. '. 72,241 1,112,835 . 

~~S~l9i7 ~ .. · .. · · 'ss.soo 

1r -~ -- -191s 49,710 · 
]i' :n l9l9 . 40,5?0 

923,606 . 

. 742,306 

629,1.31 

Percent . of 
value · . 

recovered-

.92.60 

94.11 

89.10 

· 93~99 v 7.:::.. ., 
II •••• .•••••• .•• ~. -, •• : ............. ......... . 
11 Total 392,763 
ll 

_3! .Jverage . _ _ , .. __ _ 
i ! ,;I 
-:~ i 'f 
TI <t 

·.6,022,989 

.,, 
;fl 

~­
~it ·------------------------------------------j.(~ . -·~.·: --
''i - -
~:ii l2'· .l/ Oct~ 1, 1915, to Dec. 31, 1916. 

,. 

~ ----------------------------------------------~------------------­~ :U:..: c .. • •. ::.-,· 

·*• 
-~ - The .average tenor of .the ore ·was ·$15.60 to the ton, and the percent 
·a · u . < 

·· / 

~~J _or value recovered 92.8. -- Some or the ore was very ·rich. · During most or th• . 
1i·- I 

J~ first halt or the period ot operation the mill run or the ore assayed about . f1 - . ' . . 

ills oz. silver·· and o. 25 · o~. : gold to the ton. -
~ ~ 
~ . ~ 
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. ·.·. During 'the 'six y-ears Kay ·1913 to Ma.y·· l9l9, the company paid $1,549,005.45 
. ,. 1.1 . . .. 

dividends.~ · · .. 

_ - 'JJ/ Thirteenth Ann. Rept. -Nevada Wonder Mining Co._ 

")f., 

;:.: .. -The first di viden4 paid llay 20 • 1913, being 10% on the outstanding 

. upital stock ot $1,500,000 • 

. In 1914-the company completed acquisition ~t properties for.merly 
... 
'! 

belonging to the Wonder Extension Mining Co., the Hidden Treasure Mining · 

Corporation, and the Reorianized North Star !lining Co. of Wonder, -in all 

· tbout ·lS claims 1 ·the first-named adjoining the Nevada Wonder · propert7 and 
y . \)' . 

-~ying on _the _ sou.therl7 extension of its vein system, and the last ·two lying . 
J 

• · simUarl.y on the northerly extension or its vein system, · fig. · 20. , .... 

By f'urther purchase the propert;y in 1915 was enlarged to 401 •crea 

or ground or which 328 acres were patented. StUl later _con~iderable ,: . 

i.dditional ground was acquire~ '·. 

vl"'- . ·.. . 
1-- · Development • ...During its period of operation the-mine was -developed· 
-;r 1 to the depth ot more than 21000 f'eet and horizontally to the ext;ent of 

' t 3,1.00 teet as shown -in the . level map, fig. 21 and the longitudinal stope .. 
! plan, tig. 22. -It was also developed laterally for a distance , ot 16555 
;.-- - . 

f ieet. The development -work totals more than 66,000 .feet or nearly 12.3 · 
l I ~es. The amount ot developn.ent work done is large compared to the 

j Foduction ot the mineo· This, · however 1 is due in part to thorough search 
I . 
1 ~d.e tor ore in depth. and more especially to ·the. sound policy pursued by 

I - ' .. 

l t!!t management ot maintaining eutticient · blocked o~t ore in reserve io 

r.lable both mine and mill to be operated . ··-~· a protit t~·-.the ·date on -which 
_ _; i r · 
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• (1)- 42. 
j~ t The deveiopment done in search of ore preceding the final closing ot 

l Jhe mine includes besides what is shown on the lower part of fig. 22, 

. ~ trl.!ts on the ends ot the <?re bearing zone · and sh~rt cross cuts . run in 

~ tW~';aces; also 400 teet of ·.raising and two long prospect cross cuts on 
~-·_. ' . ' ·i·.f 
·j i the '700-foot level.-· One ot these cross cuts extended westward· under · Wonder .:. 
~·;. :..::-·.:~;... - " 

f;~.mtain into the !'footwall country for the distance · of 11 000 teet, and the 
-=-~~. ,. ' 
~·i:.:o;:"·~-- - • ' 

:li'ijt.her :· .. passing· through the Extension shaft -was run 555 teet ·in the hanging 

,.£ii~0~h~ two . crosscuts together · therefore cut the , formation .tor 1, 555 
l~¥&~ttti~~1/; ~:'; ··~.. . . .. . f 

. :~::~:;·at';' right angles to the strike o:r the veins. -; ~r;~,.-.;::;· .. 
-~ ~j~f~ The largest ·· yearl.1' development was ·11,416 feet -in -1917 and the next; 

·~~4~=· 

i lArgest near)-7· ll,OOO feet in 1914. ·. ·The development was_· nearly all done 

-1 through the Nevada Wonder or main shaft ·which stands at an elevation ot 

f~ abo'ut 6,too teet, tig.· 22-A. Extend.on ·shaft stands at an altitude ot 
·j · -
;f' .jbout s.s;o tt. , . ! 

- ~~-- . .. . .. . ; 

]i ··-~ ·, _- Eguiprnent·;.-The principal _ equipment · or t,he -company · at the mine . during 

l its period of op,eration, all of which was up-to-date; was the mill, machine 
-;l a . 
l :·cops, warehouses, offices, officials• -dwellings, electric power and light i transformers, distributing lines end other equipnent, water supply and '. 

. J nter -rights including a 10-.mUe 4-inch pipe line .from Horse Creek ~d a 
l . 

-T~s - horse-pov.'er double drum. electric hoist, and ice plant, storage tanks 
1 

,:.1 tor oU and water 1 a 3-size compartment mine shaft down ·to the 11 342-toot 
''l 

J! • 

1 ~ level, · doub!e deck hoisting cages, ·air·· compress~r having a capacity ot 
~ . . 

~ ' 

j~f1;2JO eub~c f~et per minute• ~~e ~ b~ns,_ ~~:. an Ingersoll-Rand-No. s 
·;- J ~.U sharpener, · refining and melting f'u.rnac.es, most ·ot vdlich are sho"''ll 

_] in {the photographw) · figs~ 19. and 5. The power _used in both mine and~ 
· i llS electric, the elect.ricit:r being supplied b:r the Pacific Power eo. as 

1 

j ~ed on pageoJ-Si at the rate of $7 .·so per horse -po~~r per -month which was 
t . 

·l 
_;~ 
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COD:lpared with the cost · of $20 per h.p. per month 'When derived 

r~m gasoline distillate tor hoisting and other purposes. ' 

~·· During cold_ weather the mill wa.s heated by · oil-burning furnaces. 

~ ~tficulty was experienced in cold weather with the-water pipe line 

Jtitil the temperature fell below loP F., when it. had to be watched to 
. '· . ··!21 

~revent freezing and insure the maintenance ·or adequate service. 

:{-<.'·1jf Burge8s, J. A., The Nevada Wonder pipeline;_ Mining· and . Scientit~c 
•-~- ~.;:;· •. -.~h- 25, 1916, PP• 435-438. .·· · · · 

,., ~- . . 

"' " \ During the greater part ·. ot its period of -operation the Company 

1<;1i1ployed a force or ~;o men, most of whom worked underground. -· The wage 

ror miners and machine men was $4.50 a day, hoist· men 'and timber men 

t-5 a day, and· muckers B:lld sQ.rtaee ·_ labor· $4. The · miners regarded the ~amp 

t S the best-moneyed ·camp in the -state. 'l'be employees Were· aU· Americans, 

or or the white races. -There was always a good payroll and liberal circu­

lation of money, and the labor was on the cash-bonus basis, whereby Sl\1· 

~WZployee who had been continuously working tor the Company for a year 

~eceived,in addition to his regular pq, such proportion· of the total 

~:onus as his year~ wage was -ot the l'fhol~ bonus wage, the total bonus . 

~~ing 5% of the Compan)-.. o d.vidends • 
... .;~-:".2.:-·,,, o M \ M 

:cf{r_ore deposits.-The ore deposits were cont~ed chiefiy in the veins 
. '· --~.,.---.- -......... :·· 

~f.Jl~~iri. system which has been called the NevaQ.a Wonder vein system by 
~-- "',· ~: . - ,. . 
·~-. ~------~-~ 

~~~-~Company. The· system, consistirlg locally of 1 to 4 parallel veins, .. has 

., 
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/ 

on the southern part of the property . 

_.;:-~;-single vein. -The veins are usually much c~shed or 

~~~~~f~~=~t~~~~-::~:;..~-:::rrt:;~~~~::-;;,~ __ ._ ,_. . ... .. 
... = ... L..&u~ .. _·-... · system ~;Ues almost entirely in the Wonder rhyolite, which, 

~~e~~er~tn'C:f~n ::~~~ui~~~ :is .the_ ~ominan~ and most widely distributed rock 

--.-, ... ....... ~.·in~·the · district• . It strikes N. 25° ;ve· ~ppro~tely and dips 7S0 

~:,!~st~ the hade being quite uniformly :35 feet per-level or each 

It lies about 40 teet to the west or foot-wail 

of a pronounced mineralized fault or shear ~one, the Wonder fault with '·.· 
.. 

it is more or less closel7 associated, in consequence ot which the 

or branches are in -general closely spaced, as indicated 

The fault is usually · marked by a tabular sheet or gouge-cl~ · .' 

. ...... ., ......... ,.,, .. "'"" rhyolitic breccia from 4 to S · f'eet in thickness. 

The veins are lmov.-n as the Nevada Wonder,· Badger., Extensioni· ~idden . 

- ····-r-:··: .. _ ,._.J~- ~.nd North -Star veins, the Extension vein being merely the 
.. ···v, ·. - - , 

erly underground continuation or the principal deposits to the south · 

e original Nevada Wonder property and the HiddenTreasure and North 

veins respect~vely to the north of the same. 

veins vary from less than & . toot to 40 feet in width. They 

principally or quartz with more or less adularia, broken; crushed•· 

tered wall-rock material and clay-like products resulting from the 

zation and other alteration or feldspar. T~~ _ most or the vein 

is ·dimly and impe_~tectzy but fair~ persistently banded or · streake~ 

· ~·· . 
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.. ~~ .. 

~ ... -'jji~-·· · in plac.es, is seen to be due to thinly sliced rhyolite having :/;? een 

replaced and silicified by quartz solutions that filtered ihrough 
. . '• 

-.,~'l !!:l 9"r.~~~~a gangue ie pseudom.orphic after an earlier spar JJW;leral 
' ·.~-_.,; ,, .f J 

. . . .~: :~: .. 

~~-Pb?tts · a~ deeply oxidized. In the Nevada Wonder mine oxidation 

=u~;~~·-to ·the •depth of 1,300 f eet and seems to akx mark ::a eom~S.t 
. . 1 ' • . ·! . ~ . . • 

, I 
oon;; ... vtlii0._611V. :ancient ground-water table at that depth. I , • 

fj .j 

·-~~~~""'-iThe ·I$le for the most part. . is · dry. Ita deepest workings did not reach ' . 

.present ground-water· table ot the region whose depth _is · unknown.·· On I' 

rj 

. . . /0 e:o 0 ' 

sao-toot level north there was dampness, but no water. On the ~f'oo~ 
I 

level south in the hang;l.pg-wall of the Extension ore shoot a small ·QUantitt 
~ ' . ~ 

rt ?. ot water was found impo~ded in, a loc.al reservoir, yielding tor a whUe 

!bout a bucket of water daily. · On the 1300-foot level north only there 

- ~·iT ru slight seepage. The first water that required bailing was found on 

the l75D-foot l~el, trom. which point on down a little bailing was necessary• 

!be water was distinctly alkaline and was not intunous to ·the iron piping~ 

~~-~~c~'ss:l:' e heat · was found 1n the mine, the highest temperature reported 

1n the deep workings being 86 °. _ 
A tew ot the veins were mined to depths exceeding 2,000 feet, but the 

?rincipal ore production came from depths ot ~ess than 1, 30_0 teet which is 

.;;proximately the _lower limit .ot oxidation,- s~e stope map, . tig. 1,.- though '. 

erable good ore was found in the sulphide zone. .. In the sulPhide zone . 

veins became leaner with depth, carried les·a quartz and more barren br · : .. ;.;.:·:: 
• _. ,--<;;~' _ _..~ . .., . , I 

• • . i" ·~ ~-. • ·~· .... - . - • 

barren pyrite. The- principal producers were the Nevada llonde :t:', · t\-te 

, and the l\hite veins. 
,. 
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!evada. Wonder ve1nt,-The Nevada Wc~nder, or main vein, is the moat ;i . ., 
;~- \~ --:-- . 

. 
11

tt.erly or hanging-wall member or the vein systems. ·. It is accordin~J. 
I . :1 
r ihe nearest to the Wonder faul.t, from ,vhich it is about 40 feet distant.f 

. :':li - . \) <!. 

i z?S~ rhich ra.ct probably accounts tor its containing larger and richer ore f 
I!~' ,; . . . 

~-'"·' it'a tha.n ·SiJ.y' or the other veins. ,. ... . 

::~-;- :·:I~.-hae 8n -~extent ot 5
1
000 feet or mor~1but the principal productive 

) rUt bad an ext;mt or only about ·1,800 feet, the extent being about 900 
;~~¥:·:·; . :· . • . ' ' 
;.~~~~~,-:-'.·:-each · to ·the -north and to the south ot the Nevada Wonder · or main shaft 

.~ ·il;.~:'mu.ch. ;st or the vein was l'IOrked, fig. 22. · Accordingly, it i~ to 

c~t.ll~:ii~;~·""~r :~~~· vein that the rollowi.ng description is mostly directed. 
-~;,--:..: . .-~ --: ·. . . ' . ' 

:c1 With this latter extent the croppings or the vein which led to the dis-.. 
-~~~~:..:: __ ,_; . -

,;;.j covert or the mine, interrupte~ 8.pproximately coincided. They occur~d 
ar.rr ·~ 

. / ~;:j . ehiefiy at three points, namely· on tbe top or the hUll under the engine 
~:~-- ~ . . . . 

-. iF·=:- -:· __ usel}~~d at an interme~ate point . .. They were from 14 to 60 teet v.i.de 
--~~-:::: ;;.·:'":--·. ·-· :"-~~ 

·i_n :.places· ovex;:-_ the top · ot the hill, but ware not bold or prominent -:;;.: 

,,~~~=~d nth ';ome or the other big veins or le~es in the distri~. ;f~ey 
.:,·,;;if .. . .· . . ' . :i' 

";;::~~ :'consist or a more or less continu,ous reef-of brov.'llieh iron-stained q,mrlz 

I 

'J 

I 

-.... ~~-T~-- -~~- .-- --- - . r: 
~i:f am sUicified rhyolite in part brecciated and contained good ore interrupo. 

;;i'j;tildly thrOugh the distance or 1,500 teet. }' 

~~~~~ -:-~T ~e ': .ve~;~di_ps steepl.7 75° to so? to the east . and lies in the Wonder 
. ti-;:3 '. --

"'''j,•t'~~~~";t.hat toward the south in the vicinity or the Extension 

~~~~hj"'il~-W$l.l was Alpine dacite which in depth extends t~ 
~:-~"2-:2:~;~~&~~1;~--~'.:·~i::... · · . ~ · : r · 

~~~~~~~~:t;i~:~~-" the 4~toot level to below· the 800-toot __ level. - On the 
:i~~r.~:+::: .. ~::::-;;";;:\:.'¥~.&:::.: •". . . - ' . - ' . . . . ., 

. -;. .---~-;· : ~ -~- . ;~~ .. 

~ ~-. -,..: -. .. -· I 

f 
'.1 

.;., 

,, 
' . i 

·t· .:.. .. 

>I' 
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~ • .">"· • • "• ' I 

rs face the .dacite is ' eXposed as · tar north as the Hidden Treasure shatt 
' /' \ 

~=~s-. rar south as ·the EXtension shaft. 'lhe vein is commonly (~pearated ) 

t;ra'A t.~e wall . rock b7 a -sheet · ot ·gouge ·rrom ~ess than an inch to sever~ 
,_:.·.,y, .• 

t~ 'in width. 1 

,.;;;;o.:o-.~ • ·. 

_:,~~-!' Locall7 the hangingwall .for considerable distances is .fairly uniform, 

200th and well d etined;, .and shows well-marked joint planes and slickenslldest · 

b~ generally these conditions soon give way to mineralized ore-bearing 

:"l terial or merge into crushed rock material 1n the country rock wall. 

--~-- . The_ ~~re part :. o_r the· tunnel. 1n the upper ·northeast slope or the hill 

eXpOses- a ·width of -. 90 teet of kaollnized wall rock, rhyolite, and fault 

?~noe containing consiclerable· slickensiding._ The rook alteration is due 

·. ~bably ver:i largely . to hydrQthermal action. 
--

;_. 

·-:7·:~"0n the Extension p~rt or the vein where dacite forms the _ hanging wall, ::. 

ln proximity- ·to the vein the Q.acite was much decomposed and fonned a Vei!f ·-. 

r=e.vr gouge, so that in mining it was necessary to keep the· stopes .fill~d 

-:itn waste up to the working positions. 

Bi7eak or . rupture in the rocks along the location of the vein,l is also 

~ndieated by t~e southeast slope of Wonder Hill or its spur a short distance ·' 

!ist"'-ot the fissure, the · rock being relatively little .. oxidized at the 

rlJI'face, showing that . it cannot have be~n eroded -and· exposed for a long 

~riodo 

· - The principal ·or north em part of the ·,vein, tb~ part· . worked through· 
- , ··I 

- -

·.he main shaft, may- . be referred to as the :W'onder or main ore shoot• The 

..J;rt.hem part, the part worked through the Extension· shatt, is ·wen ~ known 

~ ~ the Extension ore shoot. It · d()es iJlOt outcrop at the · s~tace but was 

: ·!I 
f.. • • . ~ !"!. ... 

I 
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· tound on the 500..1'oot level in 1914. It extended from the 25D-foot 
•; - . 

, ltV81.-, to below-the 140Q..foot level and hori-~ont_al.ly about 700 feet, and 
. . u · . 

through most -or this .extent it was about/JX feet in width, nearly all of 

was good grade milling ore. The ore is of the same general <?haracter 

,s that -of the main ore shoot. 

Besides the Nevada Wonder vein the mine contains three other small 

reins or spurs known as the Badger vein, White vein · No. 1 and ·vnite vein 

Ho, 21 the two latter ~eing named f'rom their containing a much larger 
' . I 

~tit;y of white quartz than the other veins, the better values being in ; 

.~~"'~-'-c~o=":;;;:- ·:or' as'siboiated with the whiter part or the quartz. 

-- -

:q nl 

The Badger vein for the . most part parallels the Nevada Wonder vein 

!rom which in the latitude or the main shaft it lies about 40 feet ~o the 

test or footwall side, fig. 20. At about· ;oo feet to the south or the 1 

joins · · . · . · · _ 
;hart it/ptn -- the main vein in depth. Its junction wit~ the main yein; - ,_ 

: .. . . "' 

is indefinite, there being much quartz and sillceotis nw.tedal~ at _( · 
~ \ ; ;1 ~ 

~his point in both t.he vein ·~d the wall rock. 

- The White vein No. 1 and White vein No. 2 are blind spurs or the 

.QH!Ill5J~gn ore ShOOt WhiCh .· ~bey join fro~ the east Or hanging wall side 

nort~- C?f -~~~- latitude. of' the Extension sha..f't mostly between the 1000.. and 

1400-foot levels. ~ey were. first f'ound on the 1,300-root level. Their 
I 
I ' · '" exte%¢.~-' hori~ontally _ is·· shown on f'ig. 22. ---- ·-, 

- ,_ ~-:.· -· . ""1;'·''' .- ' -, . • 

-- ... __ _,_ .. ~-

: The)~~~-e. -vein -1lo..; ~~- joins th1e main vein or Extension ore shoo~ on 
- I•~ . ~ - . J . . ;; 

,~:':.~!'!i~~~ south _on' the -100-foot level and vic1nity- by ~1 on top and also b;y · 

.... ~ ........ -.~ !1p in depthj the dip being slightly- steeper· than that of' tbe.lnain ~ein. ·:! 
. . . .: , I 

llthing ruriher is known ot its . Upper edge • . -·· It probabl;r wedges out,.:> I 
;L 

;;rhaps along a fault. : · 
I 

1: I 

, __ •, 

. ; 

' ,, ,, 
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joins the main vein with a more or less 

inter!ingerin8, and at the junction . occurred a marked increase· 

~1 the amoUnt or ore in the main vein, but there was not much increase on 
--

~a- l45D-foot level or . the lower levels. Though the vein is regarde4 as · 

;11 pri.ma.l7 sulphide below the 1250-toot level there are two oxidized 

r..reaks traversing it diagonal4' • 

. _· : _The fol19wing notes on the various levels will help to convey an 
·,;,' 

~iea of the distributio~ and character o£ the ore. In general, the ore . 
. »-

... ,.,. ... v ....... 
7

_ in the hanging wall side of . the veins~ and the best ore was 

:9\llld between the soo- and 7QO-foot levels, which probably indicates an 

~11eient water table at this horizon. 

Beginning with the main ore shoot, that was worked through the main 

-~~ the grade or tbe ore was fairly well maintained in the. oxidized . 

tjne trom the surface down nearly to the 1300-toot level where the oxidized 

• 
~e was fUCCeeded by primary sulphide ore, some ·of which was mined to below 

~e 2000-foot level. 

From the surface down to the depth or 600 feet . the workable or mil 1 ing 

'rtion or the vein ranged from 4 to 10 f'eet in width and averaged about . w .· 
!eet, and much · ot the ore ran about $27 to the tono 

____ W M:ining and Engineering World, No. 9, Vol. XL, Feb. 28, 1914, : 
~ij2. 

· ;;f~7'fh; .ore in the Badger vein did not carry quite "as· good values as that 
~.~ . . 

..... !7":'""" 

~fthe Wonder vein• ,·· ·It occurred mostly to the ·south or the main shaft. 
"~- -· .. 

·. th~ 70-toot .. level and just below :it in the reentrant angle formed . 
,. . . 

IJ~i1~e1I:iunc·t3lon of . the Badger with· ·. the main vein, a. large body' or ore · 
. . : • . • • : • ...c: •- . • . . ·I 

~ o:,;_: :":f.ie"':'-ii,.~';•'~·~·•'-'•'C • .... ;c-...·;.-·., . -- · ~--+ "" ~;. c"' · · · 

~-~-!~~~f~~~~t!~~~~~~~~;~f~?- ~ ---- --' - ... 
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~t more teet wide and high by 80 or -more feet ~long was found. Much ot 
Badger 

ore body' 1YB.S in or tavored the Badger vein, but it and the/iuM&•' vein 
,-.--::. ~-- .. - - .... ·_.. 

.. were formed by solutions that in course o£ aacension crossed 
- ~~~ .. - ·-- - ~ . . . 

l l:"i,il..~t..J . ove~. £rom. the Wonder vein-fissure• The Badger vein, however, 

.also more than 100 feet to the north of the shaf't where, though ~ of 

~ importance, on the 200-!oot · level, it contaiiled ore part ot the way. -1-: 
. -~~t 

On the 5QO-toot level the main ore shoot was productive for the distance " .. 

%0 feet north ot the shaft, and at one place i t was 15 feet wide. On 

· -~e level to the. south, however• the veirJ. was not solid but was composed · · · 

v1.rious stringers•:.,_... __ _ . · -- - -.._~ • -- .. . -
-_, ,--..-- -~:-~~-:;.;----~---- ··-·----·- --- -

COn the· 600-f'oot ·level. south the vein was '6 teet or more -wide, was 

~efateci;:·lianded ariel well. spotted· with mineral and gouge on the hanging . 
j ft ~-MTl - th~ no:Ct i jJ:~ COnt~.nt.h;;d £S0Ud ' {;:,( f Lt-.;'UL ..;l M .tt... ~- l . 1 ~~ ·!;,41• <H i ' ·f •n LJ Lh . 
.-. _ ... - -r-:r-r ... --r•·q -t}. '1l ':'"···· .... , ... ,1 t ··" •' ' 'l . .• ' ,_\ ··>' ,,,,, r- ' .... ·' ... , ~ ), ,,,l_~ 

nt ·-or-lindt of the old world.ngs and the Hidden Treasure shaft through 

J.stance or about 900 feet but-little commercial ore was found• 

On the 700-foot level the vein was 12 feet wide and contained good 

•J1 but this width included 1n · places 2-1/2 feet of gouge-clay which to · 

0 north merged into the hanging wall. Some .or the gouge .carried ore 

~t ~ran a.s . high as $60 to the ton, notably in 'stope 7-5• 

In the ~ooo-root dritt south on the 7th level, driven in part. tor a 

( . : ~ .. 

tk passage to the Extension ore shoot and mostly in the hanging wall side - ;· 

the vein, stope-ore was found at two places, and the post-vein basalt 

~ka was i."ltersected. Opposite the shaft 8l'ld to -the·· south .occurs f'resh 

nking rhyolite which is thought to be intrusive. ' 
' . 

samples of the ~toot ore shoot ,on the 800-toot level south ~ssayed . u . . J: 
,, g 
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On the 900-foot lev.~ · the portion of the vein stoped was ·about 6 teet 

· }ide. The best ore seen by the writer in the drift to the north was 2 feet 
' . ~r brOWnish-grayish siliceous ore in the foot-wall side ot the vein. It . 

" ' too crushed and triable to yield a good hand specimen. 

On the lOOO..foot l~vel the development was mainly to the south ot the 

~ !!in shaft. The ore continued on .down here from the 700 level. A considerable 
: . ~~~-~~:::""': 

~ ;ortion or the ore ehoot averaged nearly- $100 to the ton, and. much of .the 
~ - . 

i re ran about $12 to the ton. The workings when seen by the writer in 1916 

I !bOiled several teet ot relatively high-grade ore. • . .• . 
-__. ' I 

1 The oxidized ore on the 1200-f'oot level ·and down . nearly to the 1300-foot. 
~ . . ., . . .... . : .: ' -·~- . 

J level continued good and or about the same grade as 011; the up~~r levels. , ; . . . 

1 At a short di~tance above the 1300-foot level the oxidized ore g~ye 

] Jii ~o primary' sulphide ore, ot which a 4-toot wide sh~ot ext.end4lg to 4S 
·~F'.':li . . 

~- ~~~:~~ ~- - . 

!tet below this :L~vel aver~~ed about $3~ to the ton in tbe .win~e stope 14-2 • . · 

"~Ii~~~":s_~ct.ign ot a rich sPecimen or this ore (632) was found to contaiD 
,_._,';'.".:- ~ : ' • • ' . - . . ', . . •• . ' ' I 

~ . . , I 

-_.r.~e,-; chalcopyrite; sphal$rite, galenn, argentite, and much wire silver. 
::r·:-- .· . 
_ . .. ~~te is closely associated with galena, usually forming intergrowths 

~~~~~e ib no evidence trui.t it is supergene. · Northward, ore was ! 

'~i?;hi~--(l.;oo) levelat three points at about 400,~, and 1000 fe~t 
I il 

': 

~~-tbe·· Yt"irize, -as . indicated respectivel~y by stopes and raises. . The ore I 
,.... -· - _. . . . . I 

·:.-~ ~~udeft some. bapded_ quartz. The occurJ:-ence at the 1000-toot point was ; ·. 
r::; ~:-~ .v , ' • :; 1 ' 

.:1f~dized ore and ran high · in gold. The .. oxidation here i ·s due to decrjase 
...... ';j . 

"~/" ~ _depth-'· ~y ·_:reason ot the n~rthward decline ·of" the ov~rlying sur.face• Here 

-. c1h~ ~3CJ()..root.r~evel and. on the 1450- and 16Cl0-i'oot levels eeePa~ wa~r .. . 

,~~~:r~th~- O~earing . quart,}• especiillyin the sulphide zOne. . .. · _ c~~(-~: .. 
. lit··_- ~~ .. ~- l: ,., 

. ' . ~fji; ' .. 
; -•. ~ ' . ·;·],flit' . 

. . ., ... ·.·.r:·· 
. . 

· ..... 

I 

/ ' 

: r 

.• 

' . 

./ 

·( r ~ 
; -

I f;, 

.,. 

·, . 

" .. .:.... 
'1 . ' l :. 

\ i . 
.... -~ 



-- ··- 1! ~ 

(1) - 52 •: ~ /.:i:r P · 
·;.1 
'•, 

ii£~_Between the 1300- and 1600-toot levels but little ore was round. 
~·: -u..:,._, .. -:- ~-:-.~;:.::-:~:·:~7:·-:;:~ -_.· .. 

_<::·mostly sulphide-and mostly contained galena and chalcopyrite. 

~·5),t,:"~~;'tlian ve# sporadic assays, but little ore was found on the ; 

t~r®t level • .. 'Between· the latitudes of -the main and Extension ore · shoot·s, 

l~t~ein ·consisted large]¥ . or varying. deposits or brecciated quartz and . tf 
~~ .;;;.: - .·.:.. . • • ' -· . d! '! ' 

?,'.'~:;,):: .. ·. . . . :1'"'i 

ffi~ _;_c.call:7 crudely banded with the quartz th~ more abundant in the toot-inll 
l 

~g;di~ .,, It contained .:-several . streaks ·· of oxidized ore, one of which was min6d. 

f'"~ . ' · ... · tall.~~~~out 200 feet; but it yielded only fl'Oill $2 .to $5 to ih. 
~~s~~~;~~~Ir~±:~-~:·~B~Tr:;:::·;.y:·~-~~~~·:~ ~· · · · · ·;~ ... 

'~"' #iit~t~~?~ winze considera~le devel~pnent was done ixx ~i .... , 
~,~~;l~·-&nd':~toot levels. · But none ot this work gave encouragement:·.~:· 
~~;,~~~;;..:::.=-~ ~ ; . . . -~ . . .. · . . . . ' -~~f 
f~~f,~:::tne: :possibillties of' . finding commercial ore deposits at this depth.i'! 
~1~~~o.-.:=-:--cc.· ~ " . · ·· . . · ··!/t:· '. ~_.,. ,,,. '' 
~;~:C· The Extension ore shoot as noted extends from . the 25()..;foot 1eve1 tq 11( : ·. 
t:~~w-:~'-c: · - · . · . . , ,/::.· 

·:14¥0-foot level and was productive throughout its extent~ . Its ore ·);:: 
:;;: ·~';~,. .. ,.' . . t 

~~:of·- the same ge,.1eral · character-· as ·that of the main ore shoot. On the·;:_ 
f;;~~~::.:- . .. . . . ' ; . 

J~toot lev~- soUth, in vicinity of raise 19, bot the vein and hanging · 
~ 

.'""' ·-- ·... .... '..... ' 1 

·' 
I 
/ 

I I 

1 
l 
·l 

i . j 
J 

In11 rock are ~ely qi agglomeratic with material resembling weathered 
j \. . 

i bQulders mostly' &ta.ined ~k brown with iron and manganese oxides. · On the 
~ 
i;;-vrth, through much or the 1200 teet distance between the· Extension and 
• 
~~1- ore shoots, not only is the value character of the ore incapable .ot . -

~~-~:~riminatio~ by observation, but_: the veillitsel£ in L large part shows ~o 
~··;.~ .. r j • i' 

. ,, ~:;~,~;.demarcation but grades imperceptibly into the country , rock I especia.l.q .:.' 
·-·· .• · .. l l .. 
-i m the footwall side. · 
~ . . 

1 Between the SOO-foot and 700-toot levels the ore shoot was brownish 
I . 
I tottled. It ha.d a horizontal. extent of nearly 700 feeto Portions or· it,, 

J10rked were 3S feet wide, · especially in st.opes 7-3 and 7-S· It. ·was worked 

r the bench and .. fUl method, the ore being sto~d down on _platforms ld.d 

I ~ ~ . ff: ... ,_ 

I •' 
.I· 

; 
t 
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.,. the waste. In plac~s, as in .a few othEtr parts of the mine, assar~ .,... 

~re neceasar.y to discriminate between pay ore and waste. 

In stope 7-5 the vein was split by a rhyolite ·horse 10 feet_ wide by 
. :' j • 

. l~at long. Toward -the north, 1 · to 5 feet or the hanging wall side of 

l!.~~tlf!el.ll :.,~?nsiste<i .mostly ot br01\'D or ochl~e-colored mineralized gouge-clq l': .. 

:talc,"· 'Which carried values ranging: from $2 to $.30 to the ton.. 

<-. stope · s.-- s-; on the 800-foot level · south ·from Extension ,sha.rt was 

l~!~~~fe.~~!-:c ~ot_; ·the _richest gold ore in the mine, a. consi~erable body ot 

!a'l"'l "''m f\ ... e .th~ · $80 to the toni ·: and a · 3-foot wide ~oot ot $20 ore had 1' 

.. - " -. : .. . -.. ·· -- . . . . - .: .. 
· r '-:-:c::c·.a.:-- :.;: ·,a :35 teet~ -:~-:~ -- --- c ·~ ... :----- ... ~~ . · . 

I' .. 
I 

--~ 6n"'~ht(l~t~ ·level--tbe ore·~ shoot carried ore ot_ pnaollr ·: good . milli~ 
·f. 
\; · ' 

: ,~:_· On the 1150-foot -level· north in stop~:. 1.3-5 which was 25 to JO feet 1n!\ , 
- . ,, .. 

, r; 
Jidth the C?~~ ... :was .sill.ceous and consisted mostly ot iron-stained blocq ::- .. ·-_: 

. " " . . . - -~-' - -~"7 ·:-, -. ·. . t:>: ,;; : 

. • _ _. .. ,...... .. __ ~ck.'~';'~ _jhe White . vein No • . 1 is- shown here coming in to joirl~,: ·the::;· 
7ft...:'1·z"'ii:;:g_4,·; '. . . -~~.,::: , . - . . i" .,E;i; . 

It is more y~ediowiah here than on the lowe~ · .. .i)!Jk ~., _ 

:!i{ . . · 
!I}T.~' ,· -~ - w 

;the 1300-f~t level the ore shoot in stope 13-3 rms 12 feet wide ~~[ • 

.Jt~·· :DD!i!ly good ore. The White vein is situated 30 feet to the east or _ 
1 1 

:wall -side~~~~{·._Lol!.er down on· the · floor of this level and vicinity the 

[f!~[~f~~S~~~J~;:-~;~~et wi~e, :~Qnsists mainly o~ light-colored sillceoW. 

.~~~.r~~~~~~~,~~~- ~~olite .:and . quart,z with ·1 foot wide ot $10 ore and . . .. ~ __ , }·~- .. <~s~;· ~·-=;..:·. .7 • • . • • • • 

. . 
" I ' ~ : • 

·- - .- ~- ~ . ~ .. ;: .• ~~---~- ~.. - ;-··,..-·- --;---••-o-·-,--,- ~.....;; :.:. ~,----.-

.. . ~- "' . , .. 
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-, 

'~"~~~lldnza,~::; Sunk f'rom the 1400 level to the 1450 level, was all · 
~-•u . ~ . 

~~7~~{: ~ ~~~~ ~ . ' . 

~f~~A~_.,_:.~:., .. :._:; .-

~~!~E·.~~ 1450-root' level just north of the long crosscut the wall rock 

)~~ ldttriite. · .. The tace of the dritt on this level 1300 feet south of' 

;!:ll~~~~s ~~ low-grade prJJDary ore banded with stringers ~r 
"; __ :, ;-·,·--~and·;~Ua.rk - rockl· the quartz containing many, angular inclusions or the 
'f •• . . 

J:~i1·d':the south of the productive ground shown on the stope map is a . 

.;.. rge quartz lens extending from ·a little below the lOQO-f'oot level near~ 

~~ the 1906-toot level with its north edge plunging steeply to the north. . . I 
. - . I 

'~:.:·On the 1600-foot level good oxidized ore, with some primary· sulphide ··. 
' \~,~:- . '-~· ~ .. :;~ ..:-~-~--: ..:.~ . 

A!_~l,lg• -· 
· .:·.~- -.... ~-;~-~: - . ~( 

':l 
,:-,;. 

As to the deposits in the: deeper part or the mine, the primary sulphide 

·:-e which came in on :the/1300-toot level was round to be continuous on down : · 
. ·. . [ _____ -~---· ··~ · . 

_.!fond the deepest ;workings \ below· the 2000-!oot level, but in depth it became 

>~., low grade to ~ ·pro~itabl.T mined. . .The condition here experienced ia 

~f~ping- :.dt~ -~l_-,~~-- s1milar ·deposits 1n other district sf l'lhere the 

~~t~~ -developments · in the mines have shown that the degree of mineralization 
L -~ . . . 

. f.igeneral'· gradual.ly decreases with _increase in depth; the ve~s carrying more 
+-------~ . . . 
rlU'tz and pyrite and less- ot the ore minerals than on higher levels • . 

? ~In the Hidden Treas~e and North Star ground,o~ened by shaft and t~~..; · 

~ l~ectively at about· 1900 ~d 3500 feet _ to the -north of the Nevada Wonder ;, 
. . . 

i~'t, the geological 8l1d mineralogical conditions are, in general, similar .. i ' . 
i :._ ~ -· ,. .. 
;~~::j;:~:i:f: -~-~-;::.. 
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in the- Nevada Wonder mine in the o~dized· zone. 
:i!: 

. ;;-:· 
~':fo1Mna.ti.•:>n __ s_ ~~~he Wonder --rhyolite and the Alpine dacite, are both :r; 

'about the same manner,-·- and -the deposits _ are · thought ·to be on ·} · 'f· , .. 

}.j 

continUation ·or , the Nevada Wonder vein, but ~hey have not been ·· 

_ On ·the Hidden Treasure ground the deposits . consisted or a 60-foot wide 

of crushed. altered oxidized and, in part,, . silicified Wonder rhyolite 

quartz stringers and veins from 2 inches up to 2 feet in width, that 

~'rm lenses, bunches 1 or pockets 1 and are sometimes abruptly . cut . ott by 

and faults. Nearly all the quartz- has moderate values~ · The dip ot ·' . 

lode i~ liX. 8S0 to the east. : . 
: !1/ 

',: .. ·, 

"+ -. 

I 
, I ' 

deepest ·. workings which are . on the 300-foot level, or 300 feet ; n . 
--~·'J:JJ The 300-foot level o:t the ·Hidden Treasure shaft accords with the 

'1).1'oot level of . the main shaft. 

'.tl.ow the surface, fig. 22, ~: the quartz veins or stringers are Strong and 

.~k well, but they .. average . only . abou~ $1 to the ton -in value~. On the 

~th Star ground where the relief ·. is higher the ·principal opening is :a 

oot adit turmel, but· the re~ts were -not encouraging. 

Yineraloq.~As nearly all. the minerals listed for the district, on .. 
• ~-.gefll·}l1 were found in the Nevada Wonder mine the following not-es on the . · 
t . . ' 
• • e Dp!l* rk >c important occurrl$nces , are here included. 

Bromides we~e -- very common .in the ore. 
l 

.~~~ - : .. Stephanite ·was ·an important . o~ mineral in some parts or the mine 
--~~~,:~::··.- . 

-.~aused difticult7 1n cyarlidation ot the ·· ore. 
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Chalcedonic quartz · occurs spa.ringly in the ·veins. · Som.e was tound on · · . -~---

I 

. A .little rub7 sU~er (p;vrargyrite) was found on thej 1500-foot level. . 

The ore_ contains much tree gold~ which is ~berated) ~ring the: milling 

. •.·. ,::ti;' is of a vecy ~ht or pale brass color and is worth $.1.~ to $16 
!. ;, ~ounc~: :' It :Prob&bli-stands close to electlrual, som~ ot whiCh ~o.r · 

·'' ~'"'··""-""··- ··- .Jctoimd iii-the mine) OcCasional small flakes of tree ~d are vikible · -~ 

Native .sllver was -tound at various places and depths in the ·mine. 

oc~red in the forms ot wire~ ~tapering fangs; flakes, arid otheri·1rregula.r -
~-~z,.,·,,--_~ ". . ::_"· . , ;; ; ( ·, 

· bodie.i;.=- ·and was frequently atssociated with ·argentite from whi<:h· it 
··. . '\:·: . . : . . . l/1:: ·. . ,' 

~! o"~have been derived by o.xidation and in part replaced. -WI; -· ·· 1 

.. Some iodyrite oo~:z-ed on the ' l500-1'oot level. . ~·· · ,~ • 

"'·~-".~;~;~;}.J;"·~~;·,--.~·~--~ oxidized ore Js liJ. general almost entirely free from b;~~e ~etals. 
1 

'· • 

. ':iJ'· ' c :-; J: • ' , 

lbotJt the only evidence or their presence i.s in places -- a -yellowish .brown ·· c;:~;;;.-<--:~--~_,,;,; "I 

~=k~~l~lgalnese o.xLde, psUomelane, is locall.y present . as dendritic 

·and blaCk stain · in the ore and in joint planes in · the wall rOck. 

ciJl.frne:rv.:.·:quartz is COmm9n• Hyal.ite, partly in globular forms ~ am ~ .. :.--". ,·' 
I. . 

sociilted with adularia is p;.,sent in place~. 1 
. ~ . 

~~ ~l~!ltening surfaces common in the ore a:r. laminae or ol.ea~a.ge 
' ,) '' ot-san&Ciine 1'eldspar. - . - :::.. . . I 
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frequently present in the ore-bear~g p'art, of the veins 

~,.tci.lll7 in the DJtX rich· ore with adularia, but it can scarcely be 

~...rded as an important gangue mineral. 

Wavellite, white hydrous aluminum phosphate, in spherical forms 

~sed or radiating fibe:rs beautifully en~rusts joint planes ot the wall 
. '. 

ErJ>olite occurs as an alteration product in cracks and porous quartz. 

Gypsum occurred as incrustations in for.mer water coUrses in the · 

~dized part of. the vein, especially Otl the 500-f'oot level. : 

Wulfenite, lead_ molybdate, occurred in · the oxidized part of .the vein '_~- -~, 
. . I . ' j\.(:· 

!.n the Extension ore . shoot f'rom the SOQ-rtoot to ·l;he .1300-.f'oot level~. . : ;~\~; , 

·· .( 

·· -· In the sulphide zone, be~g at about the l~foot level, the ·.\\) .,. I · 
il ~ -

.; ... AT,;~" '"'"''"'•r'"'- ore mineral is argentite -and with it are associated -most . of' .. ithet .--. 
. ~-~ . . . ~~ ~ . 

g~dllu·-· ·values-. ·· ·: In this zone -~he base metals besides pyri~e and ·:~:· 

. e -lnclUde also ·a amall .quantit,y of galena ~d sphalerite • .. No 
.- .-- : 

· . was . .found, however 1 above the 1300-:foot level. 
l " •• ' 

__ b~oids· were round. in the~ .:following d~scending ;order · 

.'1!1 thEf· Extension ore shoot. _·it, · 
-- .:·..:.... ::~~-·:,·· ·' . 

....... ,v ... ..a.te or bromochlor1de. 

Iodobromite or iodo-bromo-ohloride. : 
·:··= ... ·. . -. !§/ 
.· .. · Iodyrite or iodide . 

J. A.,_op. cit. 
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- · i ll.j 
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ral_~ ::~~sociated With them bes.ides the quartz and .feldspar ot 'Jl!\..· :{ .-. 
. . ·... - . . . . . . ~ . · i~;r:-···· .' ... 

v~¥1 -- and ~ their usual decomposition products were pyrolusite,: manganes8.J 
. . •· . . . . I . . . 'jlfjil';__ .·. 
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· &bolite was tound down to the 950.foot level and iodobromite !rom : 
('"(, 

¢it depth to the 1300-t.oot level. 

• .., a:=;;:-~'~'·Io~~te was found in ·limited quantity only on the lOOO.toot level-

(.t!l -some partially oXL~zed rich ore.and ~th the decompos~tion products 

a~ associated .t'l.alc7 jarosite, . and well-known hydrous iron . sUlphate., 

- ·- The embolite occurred as grayish. green waxy translucent coa.:tings ot 
ie~~rmed crystals on the ore. the iodobromite as light to dark ollve-~en 

~al coatings. , Both minerals were associated with wulfenite ~d had .. ~ 

~~)un1cea bromine or drugstore-like odor which first disclosed their 

(l"esence in some ot the st.opes. 
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The iodyrite was found ·chiefiy as loose sulphur-yellow cryat,.als in 

~~;,m:~ZX p~ckets -and cracks . in the ore.· Ita bromine-odor ~a not quite so . 
/···-~.:-·· ' ' 

, I '·, . I . ·; . 

~~·· .. ~ as that or the embolite and iodQbromite. 

Mining methpd,!o-From the surface down to the · 400-foot level vmere ;i 

via.l.l.s were firm the shrinkage system of mining was employed to good 

. : ~antage. In the .~ower levelsJ hoVfever, where the walls were inclined .. t~ . 

!tVe Ptq in large masses,a waste filling system was .employed in which waste 

for filling was_ mined from the walls of the stopes by inclined i 

il '. 

, and the cribbing or chutes and manways 12!uired a minimum amount .. 

~Ttl.JmoE~r. The method is described by Smither. 
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WJ.lin&o-The method of ore treatment was by the ,:>limes process through• 

.1Jt,. '.L'he mill .was built as. a 100-ton mill and cyanide plant on. a ')0° slope,· 

'!'he p~cipal. parts. or the equipment .named in order of use are · ·· · · 
·.J 

Blake crusher 

. - Challenge feeders . :1 . 
t .. 

Ten 1400-pound stamp& . : -

ChUean· mill · 

however, by successive 

: , . 
. . 

. / ' 

·t. 

'i· 

~).)~Ori;_1~ ~11r10Il~ll~ •• . > This, .however, is in part. due to the sottness, iJ:lcoherent 

~a-crte,:[\..o:~!Ll'iel:;;::Q1~h·e tr ·· favorabl~ . Q.'Ualitie3 of mUCh o·f the -Ore as absenc~;·
1

:i of/ base · ,· ·.-
'iZ~~::::~>:;<·~;::~,~ ......... ]>., /,:' . . . ··: . ., , . J, . , . • . . . . :W!; i . 

' ; ;)~f.~· 
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i nerals, etc., which enabled it to be easily crushed, rendered it .. 

bla to cyanide treatment, and yielded a high extraction. 

The added equipment · included_ chiefiy Dorr ,thickeners, Callow tanks• 

classifiers, Oliver filters, Larger air compressor, CentrifUgal pumps, 

.ton filters (in 1916), and 4 Senn concentrators (in 1917) to remove 

.ess soluble Silver. sulphides tound 1n depth in the mine where the 

\ecame harder to treat· and yielded a lovfel~ . extira~tion. 

Details of the mill equipnent and ore treatment together with fiow '. Z9l 
·, a appear in the following papers given in chronological ·order. , ': 

W.V~ Saun, P. E., Nelf mill at Nevada Yionder mine: Eng. and ·m.n. 
,:.[~Vol.~ XCI;"': No-~ '10;· PP• 520..522, Uarch ll, 1911 • 
. ~~¥F~~-~~~~i-·> ·~ · ; · ~ ~ · ~~- · 

:~~-~ Negraw; ·-.-Herbert A., Cyaniding at the Nevada Wonder Milla Eng. and · 
Jolx;-•-, --- yol. XCV, No.- 14, PP• 693-695, Aprll ;, 1913. 

-· .:s~r\:;_ · · 

f~~Z_g~~nter, E. E •. , Cyaniding practice or Churchill Mill'Jng Co., 
r{?~~;:_:_:~'Trans. ~.m_• · Inst. w.n. Fng., Vol.: IJ:I, PP• 123-1.37.- . 
• .~f-~F:.~:~{5.~-:~:~~>~~~~--' • :, ~--.• f .r • • 

. ;~IS~!~~~;~·~:~~-=~~~-~:--_ · ~~ -- - __ .. _ ·. . 
The~~mi'if'-' 'is "credit.:ed. 'with having. turned C•Ut more bullion per ton or 

:.-=---: ". . 
-

-~~-=-..::.. . . -· 

han-~any- other 'mill in Nevad&. During thEt first r~ years or its 

tion ·, $7-~ ore could .,_be mined and milled wit.h profit. As the mine 

ned,· hovtever, · and the ore became leaner Emd less docUe for treatment 

rt~~ ___ no longer. · po~siblet ·as shown by the f•ollovd.ng paragraph. : . 
,5riTiift-;;--~ ~ .,_o· :J:; ·;. · · . . " : · · . . .. ; 

rne~~~yerage cost p~r ton ot ore of producing and marketing the bullion 

i ~f~~f;'~fi~e' 'Perl~~ of operation was about $8.92, _the costs being .. ··· · 

ibttted ·· as followst 

~"'ling · (including ·transportation to mill). • • • • • 
., 

r,. .. -.,-- . . , . .-_, 
.. 1;1 '1ng. • • ·• , • ., • • • • · •·. • • • -;· • ••••• •• • 3.68 

.. · ,, 

!ar£~~---,the ~~f~n. _ • • •.• 

·~~~~;,~t~~~A~ ... ·~ .. · • • • • • • • • • • • • ·Yt 
-· Total · ' 8.92 

< ,, ) I ( 
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Jack ro~ Min! . ,) 

Location and topography.-The Jack Pot mine is in the northeastern 

part of th~ . district about a . mile and a quarter . north-northwes:_. ot the - . 

N~.rada Wonder mine and Wonder Mountain. · It is ~ Jack Pot Gulch., a 

;,rominent east side tri~utaey ot Hercules Canyon through' which it is east . 

r;r access• though the surrounding to:pography is hilly and comparativeJ.t . 

r~~~ - figs. 7 and 12. The main opening~ the Jack P·ot shaft~ is at an 

Jkt~de..:or :. 512sO .ie'et~ which is 850 feet lower than the Nevada Wonder 

JWFfC:Thei-ef'ore, "the so-toot level ot the Jack Pot mine accorde in 

~i[-£~~ - v.1.th the 900-foot level of the Ne·~da Wonder mirie. r : 

·liifr.st~rx: and pr0duction.-The Jack Pot mine is prominently identified . 
~--~~t~v:.:-~:z:'·::::~: ·c._.-~_:· -- . ~ :,. : · .- ·_. . . · 

{tby;t}ie::~ early-:_ history or the Wonder . distr:iLct. The propert)" was located 

J£~2~~,' '\;~;~ ~roud~ associates and was one of the first . 
':~~.;,;;-.'::-:=: -..::- ~-· ·- -=: __ .__ .. - - - ,._ 

'lAO , 

'ii -

r-operties in the district to produce shipping ore of which $40~000 wo~h , 
"_,-:;-_:, .. - - ~,-,. . -- -~ c ' • . . - . - ~~ . . • .. - <~~ . . 

~~~ taken --= :trom·· a -- .50-foot sbat't~ the first c•pening made. · The propert7 con-
~ . . . . 

: . I . 

istirig of 12 patented claims and several c·thers was· soon acquired by ·the 

.., 

~i-b.road ·workmanlike ma.nrier with the . view of blocking out sufficient ore 

-~iFrant-- building_ -a mil J j ng plant as the long frei8ht ~aula.ge _to the . _'j;~ 

~l~;i . .. 

:i~!~ · enabled on11) ligh-grade ore to b·e profitably shipped~ the freight . . ,;... 

. • . 

.. . 
.. :-·~--·~· ---._-·· -.-- -::_ .... _- .... ,.,~tt--· -·. ·~ 

:, 

.-\!~ ' . 
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:~i!J!~p;-oduction;rmade mostly in 1906 to 1908, was more· than 4,000 

·az.~~~-~~ave~ge~~:- about $11S to the :ton. " It was shipped . most~ 
}:~~f~~ Ore Purchasing Co., · at Hazen, · some to Bingham, Utah, and 

;: ~j;~ :~~·~~- . ·. . ' 
'ioidfield•I -~::·- · 

· ;~~f1li' ~he ore' &r~ gold and sliver in the . ratio of about l to 5 

JZ!:::i:7~Ii :.U~ depth. FolloWing disCove17, good grade shipPing 
~::-~- ~-:· ··.;~! -~.:.-· .• - ~. -~ 

soon mined at five or six points on the property. 

£~i~Rffient•-.11le mirle is opened to the dep1~h of 960 feet ·mai.nly through 

Pot shatt and comprises more ·than 6,000 feet of' : development work, · . 

n~ hal.f ot, 'Which is -drifts. . It includes 1~he Grand View and Hercules 

~~~f;J; .;~:et lo~. ·· The Jack Pot shatt. is a double compartment: . 

d·i;:'t:;;::;;~~ ,;;;~ a 50-horse power gasoline hoist. As the ground 
,, 

)~foot. · le:!~l was ~et ,a sump was sunk to drain it. r- ... 
. ~;:. 

lo -~...:_Th~:_.:·coUntry ··rock is chiefiy the Wonder rhyolitel but the mine 
. . 

... :i~yc-in ·part are on or near the contact of this rock 'w:ith the· Alpine 

~\£he: .~ension :;hyolite, fig. 7• ·On .the southeast · the dark dacit• . · 
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The deposits are of the same general class as those or the Nevada . · 

~~~rder mine s.nd other deposits in the district, the ore being in part, . · . 
~)l,aced brecciated quarts and rock. They are contained chie~ in a vein 

:t~. -~hich is thougl;lt to continue as the Doctor vein system west . ot 

.!t;~=zc;an;~~; fig._;: ll. They are contained chiefly in 4 'veins lmowri as 

~~:: c, .and Grand View. vei.zW. which, ill general, strike about N. 80° w. 
~lJ~f.y .east, . and west) and tor the most part dip steeply to the northl . 

rjf~~]Y~a t~~ugh compo~ed mo~ly or crushed material are· timer '····'"_ ... ,.,.- ......... ~.,-

t :, itr<lie1~"2-ths- ~ ::evada· Wond.er : niine~ - .' /l'he o:r•e is oxidized and stained 
")!;~;=··~ ___ · .': ·. . 
riiah ,8nd . blackish --with · iron· and manganese,, and is in part <inlay. 

The de~osit~_ ditter !rom most; ot the veins of the district in. their 
_ ...... :.:.~.:~· 

-

·:.ri~~~ content. Much or the crushed or br~eccia.ted quartz and rock-is 

~ :y· recernented and ~rtial.ly replaced by Sf9anlS1 veinlets .. and stringers 

~~~:~~lli.ny-iinetalli~-: __ mineral. which chemical tests show to consist :. chierq·. 
i zrg~:~('~:t;; __ ~ .. ~ . -. . ~~~--: = · . · · . __ . - . · · i 

u~~~l'N?-!t:·::~witb ~a ~Uittle associated manganite and hematite or· ferric . .: -. 
-.,;:_;,;~~~:.-::-~•.' p o , :•: ~::.· ·•' 0 ' ' : 

:a~~~ ~~:: :rerous iron. This manganous ore is ·always auriferous an~ occurs -

_r -:ik~.:~~e hanging wall side of 'the veinS. A thin section ot this- ore · 
"~--~-~-~ ~-.. -,. . '\_-:·-:--.:.=_: . . . 

· h~~ ··,:,~ vein -on the 200..toot -level .showe the gangue to be about -75 percent 

.~~z~s~d : 25 · percent adularia.· 
·. o.;:···.;:~- -

1~1~;eins ~;in generJ; are · narrow, · and where ·they are ·ore-bearing thq 

~ ~~,~~~~:~~~~~i~e ~ther than the!~ contained in the or~ • . 

~~o~~~f~l}~~S:~or1ta~s~: sane reddish · or pink stringers of -talc-lik~ -~ ~ 

~;~i~f~~i~~tw,- · · · - ·- · · ,_ 
~ -,·~~-t. ~=~~portant--=~-o.t;~the ··· veinS is ::the A vein -on vmich the main ... or . · .. _ _.· :_.: . .' ·. 

::. ··:- .-.- .· . , . .--; -. _... - . . . . . . . . . :· . .. · 
·· . ~~e...~-.:._-is ~·:eunk,·· and_~ it has ,, yielded nearly all the productio~: · 

. ;:(~~-:-~~ - . ' . . . . 
- . - " ~ ' 

• · .. ,, : 

...;..~·· . ... 4• ••• 
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1e vein strikes northwest and stands about vertical or dips about 88 _· 

the south down to the depth ot 500 teet, excepting that between the 

1d 3()0-fpot levels. It is conv~ to the northwest, its position being 

~ to. the nort;h of the shaf't ~n the 200-foot level. The ore continued 

)\~n to the 450-foot level, ·but in tbe lower part of the mine developnent 

. encouraging though the vein is represented there by seams and 

;rs or good-looking qua~z. . 

' . . ·· .. 
_t • 

~. \..,. . .. 

"~ .. ~' -C;. and Grand View veins crop respectiv~ about 400 feet, 500 . ft · _ . : . 

~~~, feet to the south of the A vein, fig. 12 ~ 25, and the i 
veins 'dip cori.vergingly about SOQ toward the· A vein and join it on :: 

: -~9_~-: .. l.ev~· and vft.cinity 1 but apparently they make no material 
• '.:. ':~ • .': '~ • ~ •,·.·-, • ; ,• T 

eE·in ... the ore at the · junction. 

O~!~~;~~ .d~~ to tlle 100-i'oot level, vein A _consisted almost 

cf ::~~9f~f~D.QOt~~rrom:-l/2 foOt to 6 ~eet wide that 1extended nea~ly 

t ci:~®!fi.,.~~'}e:;~~he . shei't .. and, ran $30 to $60 to the ton from which 

~-~~~~bed .to about $ll5 to .the ton and shipped. In places a width 
·· !· 

1.ches ot ·the c:>re is said .to hav~ been "thickly plastered with horn .· 

:t .,.~_elo:w ~the 100-foot level and on the 200-foot level the vein 

3d moStzy $30 to $40 ore. 
~--·:.-,.:... .. ~ . --" 

•• "1.· 

l 9ll, ·: 7; 500 . tons · ot $15 .ore · .is ·said to h~ve b9en blocked o~ between 

ace ~ the ~o-t~t level. -On the . ,300-foot level and just below 

·f oot shoot of $20 ore extended about 100 feet on ~.either - sicle · of the 
. -~: :. .. - . . $3 - . . . . . . 

eyOnd which limits th~ values ·decreased to/a to $7 to the ·-ton due ·-.·-· 
.. - ~ 

. . 

rokeri character o~ . the · vein as it neared the junction with vein B~- · ·~ 

·'. . .. 
'·, 

.; . . . • ~ ........ 
i .... \ \ • 

', _) 

·.· 

.. . ~ 

-~ ~j : 
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Vein B is about 4 :f'eet wide or which width slightly more than half 

.. u ore-bearing,and near the surface much of it will average about $20 to 
~ 

: the ton. · On the 20Q-foot level, · however, where it is opened ·for 200 feet 
~ 

_I bOth to the east and to the west of the shaft it is much broken ·and crushed 
,'1 

"" 1 -md carries scattered values of. only $2 .to $10 to the ton. 
. ~. 

~'here crosscut on the 200.. and 300-foot levels the C vein is about 

\\"ide, is more or less imp~egna.ted with sulphides, and about ha.lf of 

•'J 

_.; ... .. 
. ,, 

its width carries values ot $1 to $7 to the ton, the-ore being mostly o:f' the ;. 
,, 
~ { 

-h 
n I .,1 J 

· l . i ''! ~ 

, '/ ·. · .··AI· 
replacement type. 

. ::~ 
. ~'f . l 

Grand View vein.-The Grand · View vein dips 40 degre~s toward ·the · south 

~~ and contains some replacement ore. . Where cross ·cut on the 300-foot level I · ·.:~ 

j .. owever 1 ·it consists mainly of 1 .to 2 feet . of crushed Or brecciated and :l: , . , / i . 
jliDIJ se~ rock and sugary quartz contained ib a 12-foot wide shattered . : J . · . . .I 
Lone of the dacite wall rock, and does not look promising. · . . . .. 1 l Source or the ore.-The source of the ore, like that '1f the Nevada · .. . . .. . .:: :·::j. 
1 oDder mine, is referred to heated solutions that followed the eruption 
I , 
i ~r certain or the volcanic . rocks, probably that or the Extension rhyolite ) . ; ~ i ' . ' .. / ' ' 
1~l.y. Or ~he two most important. periods of mineralization t~e first 
,~. . . . 

;~sited · a dark gray. slate colored t.l.inty ~r ja.speey mineraiized quartz I 
:~ -~ · ~- 7-.. -:: ¢;'- • . . . 

JJ·::"~ _-;::~~-···:=:-- --- • . . . ' !. . 

J:tW~ch much or. the gold and manganese is .associated. Fra€1Jlents of this 
:v, ~ .. '. 

-~~ -~ard ore as .nodules or nuclei are . often 0 round inclosed in the lighter ~· 
:.·: :"~--~-~~~ quartz-~-of the last m:i.ileralization. This featUre was earl.T \· : . .:~ · 

~:3!~~ir~!~~;~ ~· C~, Superintend~: of ~he ~e• . 

-~~~~r~?~t.t·.~;;:~~~-:;0:~~~:.- ·-~·-··r: .... · · :i; 

<~~1:!"~~~~- ._.. . . : ·'1· . . .. 
; 

· t'~ .. •). 

·· ... · ! ~.. . 

. ' 
j!.··' 

·~·-

., 

'I 
'l 
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·'been describe-d concerning the mine, -trom the 

:S.netall . iectdc power when it waa cheaply ava11ab1e ·ill ' · 

·-and· the tact that in mining below the lQOO-foot level or 

--~·11'1: .... ~~·.., ... ·--- water-Will have to be contended with, the mine, 

prob~bly cont&ins _ considerable ore, is not ~garded as workable 

ent transportation. and labor conditions. 

Vulture mine 

ulture group, consisting of tour claims1 is in Hercules Canyon 

he Victo_r ~ad forks and joins the . Jack Pot mine: on the northYie:st•-­

d l?Y the Vulture W.ning Co. 1 formerly of Wonder and Goldfieldl·: 
. -

dited ydth having made,in Karch 1907, the first shipment of ore 
~/){}~;~~ --; .:::·~·~: .. ·· . . . 

istrlct. Its principal production and shipment 'was 40 tons otl 

-~'l'lt'Pod from $60 to $200 and averaged about $100 to the ton." At 

f visit the tunnel. dump also contained about 100 tons of $23 ore~ 

is in the east side or the canyon, the main tunnel openi~ . 

~et -abdye the floor, fig. 9. 

pal vein, the Vulture vein, strikes N. 10° w. and stands 

cal .in Wonder rhyolite, with t~e croppings in part; prominent 

_ddle part -of the property. It is opened chiefly by a 600-toot 

___...,..._,...._ adit tunnel, . cross cuts and shaft at the-race or the tunnel 

h of about 200 teet• The vein is about 2 feet "-1-de. - At the , 

the surface down nearly to the depth -ot ;o teet it yielded , 

aa_riy ·all _that the Dli.lie produced. · - The valu~s occur in the • north 

" ·.;· 

~. 

· :-.· 

... , ; 

_~,·-
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.1 
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~alled han~ wall side of the vein in a 1/2 foot to 2-fee~ ~~de ore · , 

~onsisting in places of crushed quartz and silicified rock and else­

of. ;~-::-.group or parallel quartz stringers. Much ot the ore is of the . 
,;"!_ .• . ..... -

-:.::_....,,-::~'' . -·.:r 

d ·tYPe and containS- many angular fragments or altered rhyolite .f'irml7 

ed_}.n quartz which -is more or less dru.sy. 

om~~--or·:. ·the ore co~tained much yellowish-brow . silver c~oride including 
-~·:::!C.:~-~·-~-~·~:.-,_:··~ 

:t.i~~~~~ti~;h .-was s<> ~brittle and ·rragil.e that it was easily screened -~ 
bldeQ.~:it,;,,~·t,?. . ~:" . ; . ' ·' 
~± .... I:lfelf~enings ·-kving -- a -high silver value. '!'here is also present 

· :ii~:~!:i~~ientite,.and td.th it are associaf.ed better gold values ~han 
hti" ·-~siiver chloride. -· 

n the deeper workings, however, the results were not encouraging. 

mineralized bunches, streaks. _arid stringers of . crushed, silicified 
. . 

. t e 7 and,·_quartz are·- present, they, _so .f'ar :as l· learned, do not carry 
.-..... -

lle:"-vaiues.: · : · 
i .' 

---- . -. ' .ll. . . . 

he Vulture ~und is much broken and faulted. The tunnel shows beds -
_, ~ 

tlt _. breccia and gouge 5 to 6 feet in thiclmess which seem to be verr 

;t ent. The .faulting shows two main sets of fault . or joint planes 

~ which dips northerly and the other southerly. The tunnel exposes 

\ whitish -dike of :the Extenaior{ rhyolite which probably is genetical:cy .. 

: -;'!<.~ · ::""'""­
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::'Jk!lt · .. · .. Other properties 

_ .,... _ __ ... T . ..... e "_"ma.ny .. other-~ properties - or _' claim groups. having showings ot .- · · 
·.--' • .-.: .. • • --. , I '" 

.... ' 

·ouet~e - ". · .-~t-~ . 

" .... 1- -., 

_d King 

;ever,~ "" operators of many properties who had splendid sur,f'ace showings I 

~ro~pL~.gs, . good veins 6 -or more feet v.i.de, and found good ore 

reported that they abandoned their property because the 

or became barren at shallow depths~ depths of 90 to 150 teet~ 

. _ reports and their_ corroboration by examination made of many of the 

s; it is interred by- the writer that this pinching out at . shallow 

·in g~neral characteristic of the veins of the district.· To this 

• .,"\·uro'tro,.., there are doubtless exceptions. lome-~eli experienced -mining 

are familiar _with the district, have expressed their confidence in : 

sibillties of the Co~orado _~group, and each of several other properties 

western part . or the district, m8.ld.ng a mine. 

. ·i •. 
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· ontl~~g deE&sits.--Between the. Wonder district and Westgate, 8 miles 
·-~· ·-- ~ . . 

tn~_;.·_~outh, the co~ry is said to be more or less mineralized, and it 

:&ins several prospects which in 1911 to 1913 were receiving attention. 

~ The -- country rock through this part or the range seems to be ma.irlq · 
~ 

icanic rocks ranging from quartz latite to trachyte and is probably 
i . 

3-ted to the \Yonder · rhyolite. It is intruded QY large dikes and masses 

llght-colored rhyolite and aplite which locally occupy small areas. The 

. (~f the-range · contairAS also exposure~ or _ Mesozoic limestone and shale 
-· . ((}).:~-II 

. cribe~ ·?n page.s ::;.(.f on 'Which formation the volcanic rocks seem to rest. 

, ~?~ the m~~e important of the prospects are the Cirac, Lansing and 

varton prospects, on some of which ground is said to have held since 1896 .. \ ) , . 
.,.. lr•, 

Cirac prospect.-The CiraJ~ prospect, formerly knovm .as the 11New strike;": __ .,;_: 
' I 

; i . ' . 

about 2 mUes nearly south of Twin .Peaks and the neighboring summit · ot - ·I 

Fallon-Wonder road,_ at an elevation of about ;,sao feet in the west ,. ~ ,, 

-nt of the range, fig. .3• It comprises a compact group of 6 or more claims -· 
' . _.!• ., _ _ 

;o;n_ as the Yellow Jacket group, owned by Cirac Brothers and C. Go Witbeck .:" 

Fallon. ~e strike that drew attention to this part of the region was 

e here in August 1911. The deposits occur mainly in a lode on the 

ts.ct of a 90..foot wide rhyolitic dike with the country rock quartz 
j,·: 

ite. The latit~ tor~ the hanging waJ.l.~alld the deposits occur mostly iii--· },_ "--· 

foot wall rhyolite, the garlglje being largely darlc jasperoid replacement 

rtz similar to that in .the Jack Pot mine. · Much of it is stained . reddish 
' ·! 
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ti dips 700 to the west. The lode and rocks are cut by a nea:J:"ly vert.i~ .· ·•. ·1-. _' j, 
li!@fA:t~· ~~:,· ~e 9penings a~ a short tunnel, . cuts and trenches, on the . . ~-

ow :.Jacket claim, and drill tests at other points• Panning's ot the' . 

from the croppings do'Wll are said to nearly all show considerable ;-·: 

, a.nd some assays are said to have_ yielded ab~ut 30 oz. in silver and ' 

in gold to the ton. Adjoining ground had been taken liJIR up on the 

.:.ne.c:s.o.,erly extension -of the ~ode and to the northwest on a shear zone 

· lower front of the range. Another prospect 1 kno1m as the Lansing 

, had been Oj~A~.d.. ... ~~.,:.by, ·:-P~incipally ... bY- a .. shaft .. about .. 90 f'eat 

, which contained water · in the bottom.. This water · is probably storm 

r, but. as a spring is said to occur a short distance to the east · on a 

dike, it roay be sub-surface water. Here tha ore carries considerable,. 

.t_ . 

• ·tj; 

'I' 
~~· . 
r ... 

I 

: .j 

' <.J 
i. 

i ·. 
',_, 

t e, and the rhyolite which is now banc:ted is sprinkled with pyrite . ·~. ~ . ';/: 

ll*s _.~so a li~tle chalcopyrite. 

- ~~l~~rton prospect.~The Wolverton prospect is about a mile nearl.7 

:~t:;t~e Lansing ·prospect and· just back of the trozit of the range. . '; 

... i~. associated with a large rhY,olitic dike · cutting the country rock 
........ -- ... - ·- -· - ... ~ . 

~ .. -... ~rachY"t.~ is disposed in heavy nows which dip gently 
- .?--:; 

in ,;places, .rorm,s very -sharp ~ont.acts · 
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Placer de2osits 

So. far as lea~ed, no placers have been found, nor has arry e:xplora- · . 

or prospecting beEll, done for them in or n~ar the districto 

If the . veins of the distri.ct .formerly extended much above the present · 

ce,\.l'carried considerable gold, and have been greatly truncated; as 
. >~b-1';... . . ' ~· 

;-~~~~~· ---:_:~: .. ~.,~-. ~ ·;.~ . . - .; ~ ~ 
s~~.~~'t·o~,-their present croppings, one would .expect to find concentra• . ~ 

of placer gold in the bordering lo~vlands on the northwest 'Where · 

etritus eroded from the veins has been deposited. However, these 

1trations, if present, probably do not constitute workable placers 

)t ot their ·gold content is probably in too finely divided ·a form ·· 

, · 
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Chalk Mountain, Quartz Mountain, Gold Basin, and 
King ~ Districts, Nevada. 

~ : i 

he Chalk Mountain and Quartz Mountain mining districts are in 
ia .southeast _o£ Fallon, the nearest railroad stationJ to which the ora is 
~- _by. au to~rucks over the Lincoln High1vay and thence shipped to Salt Lake _ 
JJ:tah. The districts have recently been brought into prominence by the ·, 
v-_e~:- of' ... _valuable ··_ore bodies. This general r -egion was examined by the · . 
:g~~~~-~-§~ey several years ago, but in view of the recent discoveries and 
~~~~a.p-~~31>roduct1on another visit was made in October, 1926. The work was 

·-r.~~~;~tcg;~ .. ;,q~ade:~-~ ~- geologist, who received valuable aid and information 
~h~~±9§~~)n~p.mg· ·-.companies. The deposits . occur mostly in Triassic (?) 
·!~~~r:~rul~·ar.e ·a.ssoo_iated with porphyritic i.Dtrusive rocks, like the ores 
nj~I~}:_tJ:tal1,-· and Leadville, Colorado. 
~~~~1~~~--.~·., . . . . 

\ 

' ., 
,··~ '!{ 

~ ·.: 
' 

' 
: t. ·-

_ .Chalk Mountain District 
·:. -! !'' 

'he · Chalk llountain district :is about 40 miles east-southeast of Fallon, in j~: ·_ :- .~-L 
;hill -County, midway between the famous old .Fairview and Wonder districts. . ; '.-{ .. 
fig.-.2.) . Chalk Mountain, in which nearly 8.ll the ore occurs, is a consp1c~- · 1.· . 

;hitish .. h~l · in Fairview Valley. · It is · abo~t 3 miles long, in' a nor:t:n-norif:;- .1 •• 

d~_ectfon, and 2 miles wide, and it rises _-~o an altitude of 51440 f''et, orh 
.~ :J. .,OOO ~eet above ___ the surrounding surface • . (See fig~ ).2_ _ It_ - ~~ ----~e~~~~_ted,:~~;. 
the west ' front of- the Westgate Range, which contains the eastern pat~·: ot JJ '· ... 

listrict, by a valley about a mile_-wide. j!_(·_ · ·i~1 .. _,,'· ·.~ _ ,~. 

Geology ··'t~· 
{ _;~i;--

,:~:; / '·,~ ' I ~ 
~halk Mountain consists mainly ot whitish dolomitic limestone which has ,-·---.:· · 
·arched into an anticlinal fault block along its longitudinal axis and in- :; ·:· :·;; 
jd by granodiciri te porphyry. The limes tone contains the ore deposits. It 
;d{Uin - to thick bedded and is more or less marmarized. It has been faulted,· 
~ed, and locally intensely folded. Pronounced faults occur along the east - ~-~ ·' 
~ - of .the - mountains~- and with them is associated the principal zone of miner- :~ . . 
:.. tion.· Fa.ulting and mineralization have occurred also on the west slope, in · .,.; r 

\ 

)55 zone, or "iron belt, n nearly a mile south of the north end1 and across · ;J 

;outh end. Along the con~ct the granodiorite prophyry has changed the lime- ~-, ·.f ( 

:; _into dolomitic marble and produced a contact-metamorphic · zone, in places · . 
··ai· hundred feet wide, containing a. score or more "·or the usual metamorphic . 
c-:;1s and also bodies of ferruginous magnetic greenstone or low-grade iron . J _ 
with which copper minerals are associated~ Epidote 1 a green calcium-aluminum ~ · 

~ate, occurs in large bodies on the west slope of the mountain, and large , , ~ 
~~ of phlogopite, a light-gray, pearly-lustered magnesium mica, are found at ., 
~outheast base. No fossils indicative of its age have yet bean found in the :: 

~ ·.1 -- ~ ~ ; 

~ tone of Chalk Mountain, but because of Jurassic fossils found in limestone ' 
1e foothills to the south and in the adjacent part of the Westgate Range, and 
1se or the more highly metamorphosed character and dynamically shattered -con- ). 
;n of the limestone in Chalk Mountain, it· is · thought to be probably of Triassic ·' 
~d to belong- to the .tormation that occurs 12 ~les to the north, in the Still- ··. · 
_F.ange.·-:;, and ::Was . described .by_ the ·Fortieth Parallel Survey as the Kolpa to ~aries • ·. 



~ The granodiorite . p::~, with which the-' o:e-~eposi ts are genet!lly c~n- : ~::'~-I nected., is a medium-grained gray porphyritic rock composed chiefly · of . soda-lime . ·:> 

r and alkali feldspars, quartz, biotite, ~nd hornblende. 

I 
I 

i 
I 

·"'' . ·:'\ 
The limestone end granodiorite porphyry are intruded by dikes of a greenish 

il'C n-gray diorite and a whitish aplite 1 which are presumably complemen ts.ry to 
ea:ch oth,br and' ·have been differentiated from the granodiorite porphyry magma. 
In'., plaofs ore deposits are associated with these dikes. . ~ 

I At Ule north end or the mountain the limestone and th~ granodiorite porphyry i artJ mostly covered by rhyoll te, a light-colored siliceous volcanic rook. On >the 
northea!t slope occur two small areas of .a dark-greenish . iron-gr~ andesite, ·and · 
a small belt of the andesite crosses the south base. 

Cov1•ring -.the consolidated rocks on th·e lower· slopes o·f the mountain is a 
thin DUUltle of alluvium or wash, which increases in thickness to at least 150 
feet in the surroUnding valley. 

lf: ~~-<~"·· ' 

l :ii£: .. .. · ., 
~~~:-.' ~- ::~ 

·Ore Deposits 
r 

{ 

. .. 

.... 

~~~ : :: , .~-· Sirice · the ·· early Comstock days it has · been known that ora occurs in Chalk ·. . 
1 .. Younta.in, but until 1921 thep~ was only a.poradio produc~~o~~:-· oocasionall;r . in car- ,:. .~ 
~:loe.d lots, . running about 60 per cent of lead and 60 ounces in silver to .the ton • . ~- "'. · 
~~"Untll about 1920 the ~perators believed that ·the mountain oonta4led oonsiderable 

· q~e . :but that it was of too low grade to 'be shipped and that the teins were .not 
· e~s.i.~?t~nt. , Beginning with the operations of 'the Chalk Mountain ~ilver-Lead . 

- ~~i.~C9·.-, about 1921,· more extensive deposits were found, which stimulated aa-· · . '{ 
·~:£i·;~~nri .. inci.rea.sed production. The property. of the company lies about the , 

•' i I• 

.:~~~3:0£~'-:thtf):ower east "slope of ·the mountain and extends nearly 1~ miles on /, 
.. ~if#.9itt{ ·or llli.Iieralization1 in which th6, vein along the main fault fissure dips " ' < 

..., ;;.iste9ply to the. east. The mine is situated toward the ·SOU;th end of the property •. 
ljL0.Se~Lfig. 2.) By May, 19.231 the company had shipped, mostly from development · 
I wori, 120 tons of $80 ore, oompr!sing about 80 per cent of the ore mined. By ,. · .. 
I 1925 a 5-foot ore body had been d·eveloped for 375. feet on the 110-foo:t level . 
I and a new shaft, 600 feet south of the qld shaft, showed the ore body to be · 
i·-about 10 feet wide on the ·160-f'oot. level, from which the company was shipping · 
l '""daily ·12 tons of $100 ore. In July 1 1926,· a large, rich ore body was opened 
.. _on the 335-foot level. It alone produced ·$175,000 worth of ore, some of which · · 
i ·:: ran _'JO per cent ln lead. In places it. was -12 feat wide. The ore was found to 
J "continue down to the 500-foot level, where the main vein contained 6 feet of _ . , 
; _rich -ore. By February 1927, th.e company had shipped 51 cars of ore, which re-.· · ') .·.·.· 
iJ turned $127 ,AOO, or an average net value of $60.94 to the ton.. About ~500,00 .. . ·) 
~ worth of $25 mill ore had been blocked out in the . mine and about 31000 tons of J _ 
i $20 ore accumulated on the dump. The ora shi~~ed runs about $90 in gro~s value ' , , 
r to the ton, of which $60 is in les.d and $30 iri· silver. The company oan ··: profit- / 
~ ably mine and ship ore of $30 grade. ;·· · · ·· · t 
,...,:. : ... -....... ~ ~ ·' 

i 
~ Other operators a~ Chalk Mouatain, mostly · on the west side, are the ~evada 
~ Chalk Mining Co., the· Chalk Mounta.in West Side Mines Co., the Quartz-Chalk Moun­
~ .Jain Mining Co., and thevChalk Mountain Extension Mining Co., each with a group 
1 of four to eight claims. The Nevada Chalk Mining Co. has· for some time , been 
1: · produ~ing ·on a :~mall · scale. . . .; · . . . . .. . 
~~ .::-~-i - T 0.- -- ·-- · ~ 0 • • ", - , , - ' . ::. .7•--- , . ...,. , ,_ - •-

~· 

~- · . The deposits are mostly oxidized, and the ore bodies, though a few are 
~ _tabular;~-, __ ~re mostly irregular masses of porous iron-stained material. They oc~ur 
~-~'~s v.eins ep.~ replacement deposits along fractures or bedding planes ·1n the lim~-

·~ . .. , 

! ~ •.• 

.~ 

.·) 
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dtered limestone, quartz, calcite, dolomite, chalcedony, jarosite, garnet, · · 
ote , jasperoid, iron oxide, s.nd brown ferruginous material. Iron · is present 

;ufficient quantity tc..-make the ore desir~tble for smelting. 

The ores were deposited as sulphides, pr:tncipally argentiferous galena, 
te , molybdenite, anc~ chalcopyrite, by ho~~ solutions· that ascended from the. 
odiorite pDrphyry magma and circulated through the openings in ·,the limestone. 
' aere deposited soon after conaolid.a.tion of the granodiorite, probably at ·:;. 
lls.. of about 1 1 000 feet below the surface, largely in the places they now ' · 
.py t\ -~ . Since their deposition they have be on partly enriched through the pro·- · 
· ~i;~C>;i:~~-~aehing and concentration by desaonding surface waters. 

f~\~~i~~a.i--~commeroial ' deposits probably occur· ·in , and near Chalk Mount a.in, :· . ;: 
q{~tad :- wi~~ the zones of mineralization ln ·the limestone. ·Most of the veins, ·A ... 
r;~Sflly ·those of steep· dip, probably contj~ue in depth to or below water level, . . · ~ . 
t~ri.~J.c:hment probably extends to that depth, which · is from 300 to 500 feet ~ · . , .. J ·,. 
~i~~!;~;~-... B~low water. level, however, the dpposits are probably leaner than } : .. _ . . :~ '. ~\., 
e~~~v-t_,:ng reeeived ··less, if any, enrichmEmt .from descending surface water~. -·--· , :·~V 
t.~~~l~rregUl~ity ·in the occurrence of the deposits, the best guide in pr<i- .. . ' r 
tufg~·'a.nd--mining ' is--:.-to follow the signs of~ mineralization in the limestone,!: ' r: 
, :' may range from a broad iron-stained zone to a.n almost invisible seam. ;i( .;1 
3; ·=-t-o the prevailing-easterly dip of the limestone and of the eastern zone ji · J 
·neralization, the east side of the mountain seems to be the more promising, .,.~ 

t . ~: mo~e .favorably situated for enrichme!Ilt by conaentration, alon~ the ·i~~: · .:_
1

, ':j ·: 
~e planes and fractures 1 o£ . minerals lea.ched from higher levels. ·': · _ 

'!. I . :! 
·,I 

Westgate Range .. _.,· .. 

~ 
\ i • :l .· 

-~t--~-2 -,zrlles·: · east-o:f' Chalk ·Mountain, in the west slope of the Westga}e 1\B.nge, 'if 
·:~:t!~-~ is composed"chief'ly of Jurassio limestone, is a north-south series ;:.~r . ~~~ , .. 
re:~~n~ospects or cl_a.im groups I including t.he Mogul' Huber-Morrell, Watkins,.: ,• 
.r·~~--T~iir{-illetS.is ,--and Wolff. Th~se prospects_ extend through a distanc~ of ~l~i· ··- --·~ '-· "~L~ ·: 
aJ.; m:t.les and are mostly at ~t~tudes between 51 000 and _ 51 500 feet. Some ! .. ; . . ;J~· ·· 
d~-nt· have made a small produot~on. Th~ deposits, like those at Chalk Moun~in, )I' . 
_ .. l~ad . an~ -silver and occur in veins and replacement bodies in the limest9:r1e, . ·, ),

1

• .' 

.llSJ':- are ,colosely assooia ted with intrusive andesite and rhyolite and ther~:.. · ·' . . 1 ( , · 

~.~~ : ~elong. to the Tertiary period of ore deposition. ·!H · J :1 ,..·· • 

-~~~~~";;i';~~:c-_, •:'! . . , 

:tr~:;t·~Moun~~ dis::t:s·~=~c::::c~ miles east-southeast ot l 
r-i~~~~s:-.;.soutb;faoutheast - of Chalk M9untain, and just northwest of Marble · ·il 
fl~A_oi~;·\:(lllnois c~~ne. (See fig. 2.) lt is about 8 miles long east and west J /. 
-~ijS:~ISWiae.:~;::A~l;l8itz-.Mountain and the town and post office of Quartz Mountain .·;! · 
e~:i~~i~~~~~~r~:~t~fsee; fig. · 1·.) The population is~ about 200. A daily ~u,to · .ij .. · 
·:~~~~~~M!~~pe"r~~on trom Fallon. . - .· .·. . .··· . . ·r ·~ ·- f 
~~:.: district lies :in opeh rolling country. It is drained southward into ·i;l: ·.: .1!i '.-: 
!~1..1 af.,:=i'== The.-- doml.nant to~ographie and st,ructural features and the ore d.e- ·

1
, · · 1~ . 

3 ~-~rend northwestward.-. The southeastern part of the district -is occupi~d -1: · -· J· . 
~-~~"iestern half of -the. Lodi Hills, which have the form of an isosceles tr:iangle ·:1,~ 
'"is . apex ·on the northwest in Qua:rtz Mountain. (See fig. l.) The ground;;- , .1; .. · 
~~~~t-}~rob_~bly s _~ds at a depth of about 800 feet. . . . ;ii). .· . ·:i{ · · 
,_, .. ,. ..•. ,.--:· "" . . , . . ·I"' . . 'i 

l ~1?#strict is na.~ed fro¥1 Quartz lltountain~ . a low ellipitical hill about :. - ' ; r . 
~ ~i#.ile lonif' and ihOO ~eat high, much of whose nqrthern hal£ is strewn with :. 
, and whit,ish silicified rock. · Ore deposits similar to tho sa it con taina · ·. 

. · ., . 



... . . ... ... ~ 

~i,~~,;~~~~::·i£""''~:::~~ l7Zl6 . . - -4 - . . 1 . • -11 ., 
. . . . ~:lt~o£¥$~~dihtrfat~· ~-2 .;nules ··west :ot· Q'liartz 'Mou.ntam;}:· wh·~·rei thei)3·:r·ok~ . . ~ 
~~l~_?f~.:~llf~tJe;.~h:a$1-:pliodtJced:.~more ·. than · $210 oco ~ in ·similar ore. ·· . ; ::~t.<· ~" ~ .. :~ ~- ·:p:·!.·;· -::. '-~ ·~· _. .. · . · 
.. J.i~~;~-i~':!.-·~-~l?-~-""'!L~.tf,'.::;.t··:~i:l.l ~·~--··. , 

1
, ,,: · :: .... · ·.:-"t.-i.:i·t ~c:~.- ~ 3.~ J~:.~~~: ·•.y·>lo;,;_,_ .. : '). 

---~· .. ;?-1~j-_::~dis_~-~-~r:$·rad at (tuartz Mountain in 1920, and by the end o£ 1925, under _· ·'·_~! ... , 
- ~·::··~~~~·e~~w~-~-· lease,. the discovery : property bad produQed --$90, ooo w~rth o£ .i: ~;. .- ~J 

.. ·e. ::...: Then ~· ~i.e propert1, henceforth known as the San Rafael mine, and m¥1Y . suz:~;_,. · -i 
~~irtgl];<tl:rlmS; .er.~...:·ttJ(en r.over by ; sever8.l .· mlliing companies, ~including . the !S'ari ~~n .. •, I~ 
~a~-=--cO.ff€wbich'lla$ r:sixioo: 1produ.ced :· anci . shipped. ·',from ·:: the mille' abo\lt' $2~o;·ooo .. ~~.. . .. '-~J .· 
::'~ .. :: ths Oi\: . .sllver~l·eM ·:.ore ~numing· :about · $40 .. to ·'the ·ton arid lias· :·:opened up';' sufficient:· ·--1· 
~~f'~";~o. ?ontinue its present rat~ of .o~~P~~ toz: .a year. · .. ·. . . · Jt . {~ · . .. · .. ·l · :r 
,.;. ·o~.::.~. : _ · . ·C ·:.'~ ' , • · .. ; ;.;_:. .. ! .'; ' ' !;•>;' .,,, . , ·::- . • .·,: 

::~ining-- or deep prospecting is also being done on several other prope~ties, . . : '· ' ~ 
--~-- -- - ~luding i.~$ · Wuar~z ·Mountain ·Matal·a,:· Hasbroucki '- CaP,co, · s~iCFel~p·a~\ · :EX~h~qu~~~;··, . •· ·. {. 
:·~]-tindard; A.:tgenttini} 'West .,_ Dl'vid.a; :,Tripod ~· Desert : >and -~·Iron' Mountain. ->·_so~e of -.~) .. ~: s · ) 
··:tfieti are· opened ··:to .: d~~th~fof ·400 •:'.feet, : an:d ~' sonie haV'e made·. a -~'sniall ~'production:: .. ~~- 1 ~~~ . . '<~i 

~;: ' . · .... ~~ ·~: ~~: ::·: ~. ~·.:~ ~,::· ~-: ;~~ ~;:;, :~ ,; :, ~ ~.~ .. : ' ;~~~~~~ : :· '. ·~ ·~ ~: '~: :_ ::~.~ : ·j:; ;,.t ,; ~ ~';' ~ ~: ~:.: ~: ;:~~ ;:: . ;~' : ~ ;~ ~· '_ . ' ·.·· ·1. -' 
-- Most -' of ·.the ~·surface ·: 1~s ~ov~r'ed _ by . a· 1 mantle of ~a1Iuvfwn:.·6r · wash; · ·1SO ~ feet ::'·:··::~..,. _·.j ~-; .. 

in ·:maximum''-.thi_cknes·a, beneath which ·· the :consolidated 'rockei""a;re·'·mostly Ter.ti'ary ·,;~ .. ' · · t ~- ; 
volcanic ::flows ,<~but ;·the .·L-odi Hills; :in which · ·are. nearly all<'th4i recently : disaov- ·. . ··_ - ~ ~ ~ 
arad ote ·_d~poaits,~- -: is : ~~i-eflY:: C~·et~CeOllS -.:01• J,urass.i'c ··gran6diorit'e porphy~ ·:or :J<:. "P:;~ - .. ·,.._:i '., J. 
s.llied .·intrusive ~,rocks; -:"tog·eth'er with -areas and masses of Triassic ( ?) lJ.mestone . · :_1 

·e.nd green~tone· .- (See .fig~ 1.) The asslgnments _to th~ Mesozoic are .,based on age . _,.:>1 
1
1 _. 

._det~rnlizui,t~ons·.'~~f' ;lJilldla.r·. roaks~ in 'thEf ; ~djoin~g · Paradise ·~~e_·~- :o~_-. ~~i~~::aouthe~_st, <:~-~ :,_:~ .. ·. · 
·--!84e by H. G.:i Ferguson::-and S ·~ ·-H ·; · Cathaart, ;·or·: the: ~GetJlogical 'Survey• ··: In· .• the Lodi · >8 ·. · 
~tns ~~-e.~~estone :'is ~locally::·und.erlaill J:Jy ~an· :olde·~: si~ries 'of..·voreanfcf green~~/ .. ~~ ·. -~.-- :.1 '··· 

:~:_e~:~;~r~, :~! ~~~~s~~: . ~ ?}; ~~~~': -. ·, ." ,'' :; ~ ,;.:; ·:: :-': ~·: :· ,,''~.';: .·. (';;',';:; {:: :;: ·~ (~:; .,~;,:. t;;·;:;:. · 2{j , . 
"'~ ~ The most abundant of the granitic rooks i the granodiorite porphyry, whi~4 _ · .:~·:,l . 

has intruded -·and ·metamor~hos·ed :·~tne:-' Iiinestone · and together/with-. i-ta<·cQ&~lemeritaz1·:·~ :_. ) . 
dikes or diorite, quartz _ monzoni t~ 1 : snd aplite repr~sen ts the., magma _ f~-Om which · · _ ~ · 
the ores 'were dt)rived ~; t., ~.Lt :·rs<'a ·:dUll 'greenish-gray· meditim~grained I'oa_l{,Jand. I a·:- -~ ./ · 
locally Oompres'se·d, -Witb·"tnost·;o£ ·it·s niinerals •considerably :altered' • . ::.' . .'.}Y<~ : ,;;;--,):l;: . · : . J 

' f; .: .. ; ... :•. -:·J.:.::,·_:i,!: ;>'···E".: . .;:.r ~~.,,. ·: .. , ·_;· .. ~.· \' ·.:·_·._: :· ,· .. n:_.-.: t_; ·.:·: : -\., ... _:·~~~--:-•• _ .. · 

T'nE{ oldest· sedilnentary.: rock: :is\· the' l imestone· exposed 1h ··the · td~-~.Hilis ··; , ·:~!:ltr; .. · j "· 
These hills <consist mainly tor· a: batholi-th of 'granodiorite ·;porphil7- containing; ·. · · .. 1,-
remns.n ts of · ~a .. huge -limes-tone ·root;· mast of which has been removed by erosion._.. 
The limes·tone ·is the principal ;ore ·reposftory.··t; lt ·· i's ~· a. ·mediwtC·to·" thick bedded: 
bluish-gray crystalline ·rock' and contains a little interbedded _black shale a_nd 
volcanic greens-tone~·· It ~ has _been·1 me-tamorphosed~: ·faUlte·d, : ·and .:folded~ .. - The~' strub: .. .'. 
ture is mostly- mono'clirial / ali at· Quartz Mountaizl·~~ . ·Just: north of 'Quartz' Moimtain : ~ 
the limestone·: 1·s 'thoUgh·t · to be down fau_l ted . and deeply ·buried. by tb.e Tertiary . .·. · 
volcanic rocks· .; ··=~- I:t -has ::. not yet·· b~eif-' found in-·the Calico .. rri.irie; ·whicl,l,:·.'is' ·400 ''f'eEt ·'J '1 .. ~ 

- deep with its -'bottom ·~ ·:rhyoli-te~·and·. granodiorite: _.porp~yry':~ :: The-··taul:tm{;(·se·ems - · .J .. , ' 
to have included .the: .. northeast -siae or · Quartz-· Mounts.in:, ;.:as :ntsi the·r :the> limestone 

f 
nor the Lease vein occurs northeast of the fault. · i 

. ~ ., / (_ J~ \ .••. ~~ : ; ,·-- ,,·· J~: -.. ~ ~ -:~ ' . _Jf ' 
-1\ 

Encircling Quartz Mountain on the north and west is a_ ~~ries .9f nearly fl~t- .· .. · ~·"j 
: lying, ~ mostly light.;..colored:• lavas · of Ter_t .iary : age, · ·cons·isting ·. ~ohief'li. ·cif·: rh1oli te . ..:. ,~~ , 
~')ut-, lilcluding·· a~so .ba.a·ic type·a·; ~ ' The S$ries .. cor1sfsts of ;flows· ~ tuff~ ·ana breQcia""' ,,J 

, ~:Lis about 500 feet thick. (See fig •. 1.) fhese -rocks are · considerably al~ered '_::_Jl,~_i_! 
.-!i4f.Ot4ex:maJ.ly, as.·,,_well. as by oxidation, and ~contaip. much sericite. _;: · . · f:U~ -·~···. ' ~· ''";~ 
~ i?tJ?·~\~":,J:; -;· .. :·:, :·.·:._ . ~~\-~.. . . · . • -; ._ ·:r . . - .. . . - . -;~ ; . , -'11•'1 

( ~~;-:::-In -- pla.o'ea the 'volcanic rocks are cut by dikes whieh probably are ·· branches of '· · 
:.-~e; younger .. flows~ ··~ A large dike , of'. this class ls intruded along the contact '! of .. . :· .. ,i 
,, h,·;.. ~'l'"'vg .:·flo-=s,_ ·n-th ~ -the :·older ·rocks ·of ,rQ.uartz Mountain. r1· J.t: is •a :brownish-drab .::·n+ ·_•:· .. ... ... (-.>;,.._~ ... ~~ -·~-~-~ ... ;: • • - •..•. . - " . . .. ' . .· ' . ... . ... ... . . ; . . ,. - . .I. · ... ..... 

)~t{ae:~~o-ck which is··_ r .egarded as originally andesite but now consists· mostly of :: 
~~~~,~dacy:. sericite~:~- Branches of .it in ::the ,,San. Rafael mine consist almost wholl:v · 
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r . 
j I.n -the ·. western · part ·-~ o£ ;the :district·:.the .lav:a . aeries,-.:which ~-~ere J~a~:: ~o~ ~j L·" ... 

~ ~aen ·differentiated, consists . .- chiefly ; ~£ · the · andesite. an4 ·.·B:Udesit~_;:,b~ec.c~a_:' \th&.-.'t :. .. -1 
4t ·· containS' i th& _~·roken .llillS _i Ore .. deposits• .. P :_I.t ~ ha;s :::~ ·.kn.~~ ,_.~i.c;~.eSS:·::9~ :-:35.9- t:.*.~~-~· nnrl 

i - ~· ·:;:: (, ~~~'-> ,, !:~ '~,) ~: ?,:,:·,~,~t' :-" ~:~ • ;~:·~, ;;·' a·~~·"J~~~~i ~~~i; ' ; :_:, ;.'L:;: .:.~;: ::~ i; :'"a:: ~~;;~lfnJ. ~> ;~: · 
',-.~- ;.--_,.,..·· ::·\· ~~;:·,~ :.·>t~. :-- .. ··~··. ·,~. ·; .. :' :• ·: :.g .. : .. :~.t:~ ·-l :·;,-:;-,_,)_f)·:~:';~ f1 ... ·~·. ~L.) I:lf. . 

~ The ··general. di~tribution :of the _orer deposit~ .-and ¢ne~ali~~~ion,. ... is .~ .il,l.~c~te~~,n 
L. by . the position ~ of -the· . mines 1 · :prospect~, (·an~ ::·Qlf:t;im grQups shown ::.o.n ·.:r:t.he ~P.. (fi~ • .. 
1.- ! •) ·· ~~ ---o:~ ~ ~~posi:s ·:;~ccur ~ --~ t?ltb .. ~ groups .;:- · M~~o.zoic : ,:.~~ :)'!'.~r~~ar~H .(vc·;-:- .1~-i~ t~H~ · . J 

~~·~~~~~; L~ ~ l~ ~-'1~ ;::_ C' : !~ ~ ~ :i-~ ;: ;~~~~~.oio :·:~~~;s·t~~~ -. _- •. : ;: .-~~ :~l' :::':~ ~:~~ ~ ::~,~- ~: r~;:. {.~,:~ n~ :·· ·_ •• ~ 
&<'1, ~;/_the Mesozoic deposits are genetically associated ;rith the granodiorite por-

it7-' .. :_an(if:i ts r~ o9mplementary dikes:- ;' They oooUr.:P1 . ~e :.;li~e~ton~.::: in;;,the · .Lo~~ J.¥ill:s . .'J 
~E!:L~d '·~e:. D)QS'!fly: .. the res.~ t ;. of :. replac:e~en t. ··. The o~e:;s 1 -.• whic~ yi~l.d ~~1 y~~:.. ~~ . 
~-~, · are-:-~haracteristically '· gray ·and ]'EtllOWiS~ ;~ lead ·. ~arbOllS:te ).,ore~ -;. COn~aJn~ng_:: !:~ · 

t§~W!ps l.of galena e. t}.~The.:. ore ·m~beralfk are · c:hiefly .. cerusit~, argenti~~:r;ous ., g~~ena~.~ 0 
·_:un.e .-mineral t CQ!lSis ts ch~ef;ly:;- of. ·:. tron~~s taine~ :: comm:l.n~t~~ .: q~~~~Z.:··.!'~ th~.: 9!;l~;r;t. -. o~ -i~ 

:.~~af!_pe~oid~ca.lo1te, dolomite, · jax·osite, and argillaceous material.;, . Proxi• : 
-~~~~::,~r~ or · s.n~·ore body -~ the limest•one is usually indica ted by the ~resenc~ · : .· ff. ~ 

--.;~.·lr-vn--azcmangan·ese · oxides, , cerusi,t~ -~ Jip~o~s ._, o~,:: g~~ena, and c?pper stairi;. · The . . ···.·. i ~-
tfJ ergest deposits ·.are those of the Lease vein, in QUartz Mounta:Ln, whi~ have · b.een ·. ···' ·-· 
~~osti' exploit·edtin1 thenSanf~fael .. ndn~~. :,£:v-' 1·: .~ ·: . -.-... ,. (<· ·: '!·H~~- <~ i 'Jt1~~ ·:, -~ :-:;,; ~. -::.:f;.<',~ !rlb:7 .~ · •· -l 
t -~:-" _·i_:::..·,_:· .:_·J :;· .. · .. y~s.~-'~.:--: . :· ,., Jr~: ~:1·:: -:,·-.,., rr~:·-l.:-,·:<"<·<· •· ·. :.;·~:-- · , ~·~~~.:. ~~;;-~~~~~·~~;.;.;:· .. ;..; .. ·!·<1 ·v' i ··---·: ·.~ 
~~~~~ - M~_sozoic-A);res ~rwer~ £Qrmed by,_ a{5Q_~nding .. b..~t. · a_o.iution~ ,--aa,·.; r,~p~a~ein~~t-. d.e:t _·: _ : -;-:j · 
~:opo~:t:ts·~ in ·~· the limes.tone.i. at modera.~e depth - ~nd . temperatt)Xe-~ ~ .. ·~h.eY~· w.e;r,e, depp~J.~e?- •. · , :t 
~;.-at; eulphi.des, Lprin9ipally firgen1;iferou~ ,g!llepa_, "'c from wfl.ich ; ~xid~'zed: ,: ore · m~~r~l:~ ·· .. ·.;1 

f' rere aubs·equen-tly -l~~~hedr: py~· des.~ending ·J3U~faoe . waters .: ~d1 . ~on.c.e;r~~a.te~ . -~~ ~o:wer .. 1 

~ ;levels 1 ·:i whar.~:·:· .they:t :f ormed~ .. new: , 4epos~ ts e;~d~. e~icp~d.L :th:~ Q~e )3o4i~~ :)i~;r.e~.4l r~~re .. . · . 'l 
;~?t~=t:.~,-:i:-7~~~i.i- "'';~<2f£i~~~ l<: ~ / '~.;:.,; .... \· ,_; ·..:<· ,: c•.: J.;:~~.: ;,Ti• -~~ :~ .i I) ' f:.J rt·~~-:·. ' ... '\:;(.- ~~~~ .. i. :. ~-- ::t ', ,.' ·: ; ~: r:; ·j... I, ! 

'%,"~~-.• , ~,~ .. 7'~~c-~s~=-~~o~~--e~en~s? e:sj~.~ic~t~~~·r ~t Qu~rtz.:.J.Ao1,¥lta~ -~~~ .'·_apo~~-~ ~~~L~.f~Yo~~-: . ,-:, · . 

l' ,, ~~~:~~alf~d! in'~~i~~ ~f~~~ l~~estone . ~i .. ~~ ~. ~~~1~~1 t~ -;~~~:; .. ,~:~~,) "-c 

;, 

~ ··~ 

:;;~~[:f2~\~_D.eposition:·:of\:the.:'Lease ··_ ,ve_~.· by)lot· magma:tlc.:; ~o~u~ion:a ~as~,endin~<~!~~~ . :JI::· ... ~.J1: ~- / 
If;.._!~;~:~_~t~-?~- ~ ~th. e. .: gran_ o4_iori t _e p.orp·h.· yry .... ~d·_ Qi~. ,cula. til?-g :~·ough : .:t;h. ~ :l~~~.\'?n~~r{~ :._"\_f.· l.. .· ._1 -~ 
f:1ff ~~f li~-lopg,_ · per.iQd~. of ·.·sub.aerl.a_~·i, erosionr_,;dur~g ~ich~. Qu~_;rt~_:~o.~:ta.~3 ~.'!1 1Jle ... ! 

>-¥~~:::1E,:-rti~es.s~ •Vein ,were ~~ ~;rought to. ~r l~_<~arly ·:t9.·· ;the" su.rfa_Qt):,~· -'~~~c ~~ t~~P.~ ~ :,:._ · __ :.:,.,·.t ,- .. 

~-.:~ifl%¥--vf- i ~- were· mor~··:or .- less .· oxidized • . :· ·:-:.y~;·.; <~j ·!'.~) . .- ·-~ ·".c· ., ·en ·:·~... ~J-·1-·ifL;---.').+ "' :-:~ { 
~:~~~:!t~~~, ~fusion_ of~.- :the ·.- .T·erti.a:gl t~olc~~~-. .;r~c~s 1. ,. .~i~~ :> pr9b~~ly;~~:~9y~r~~;- ~:~ !tZ :: · -~ ·~) .-- · 

::'~~·::r;:J. -:,;:)Jlountain. and ·vicinity.·_; .~; ;; . '>:~l -: ; .. >~ l'.~ '· .. - .. ;."''.: :.r.'i \ .· ~: .. ~:::··· .. ,, •'r: "':.~ .-~ :i: ... ~ .. ~·- ; ·}' 
r .... , ... 5-lf.. "Intrusion~-{~£ ;tha .sndesite:, dike·:. at· the: northeast (slde~-or ~Q~artz · M~untain, .. ·· · · 
- ;;~~rJ,~~4i.C:~oomp~~~d::.bY~ .f'JiU~yi~g .d~wn: of ... the·-~~~s~n~ ---~~ - t:~.~ ;!,.~~~-e, _ .y~i~ ·:o;t .. ·_,·.:l;' 

"· '· __ ~~~_if.h~e,s:tsj; .• 2 f-~t;;~tL: ... ;.·!~<.t c:L:J.::·tr. }:,::····[·~:-·:, ·:>.-.( :-.r· .. <~-.. C't;c: :::.·· ~ .}· . ~ .. -,: .;:t:,':' ;· · 

.,";;,. eC.6hdl~~~~iod; .o.f v er_osio~·l dur~.ng, .. :which j;~~ iv:oJ:,,cap~C:·· \~oy,ez:ing ;w~.Sir;: ~~oved .... ·.-·~ t' 

i?!~~~~~·~S5>-~.o;.e:;; ;ifOC~s::,.~t Quart~;Mounta:ul-. ~.4 .!tll~ . ~~po~i ~s~. ~~eij~_ 1lur- > : · i · 
----·· :"· · ... ~:~~~~ ,~d::; fp~·tly. · .enri.<~hed > ·by- :.de~cend}.ng.: .... s'UI!fac;~~·.(!i~~et.,~•i~f--·1 .. Y, :f. .' · ·,j 

;f~~~~-~:1 ·" • ~..:c.:~:~::~~s~fj~~~~.:;· ~fj_5~t~ - :~·~!,j__{' ;, _;:: !'';,,. · i..:'.'F·:~ ~'~.''!!'~ - - r.~n5.:;p,in.., _:v:~c-_~iun_ !l fi (~ ,,.p!~~;-.,~ ... - l :" · ··t 
~-\.~ ........ ~,.,'f~ -- J;,~ 'i<·~-···,.: .. , <J. • 9 . .. .. ~"lvT. (r~i f' .-.·-~Tertiary .. deposits-... , ·l·t' (' •. e·~·i·c' S~'\" ~• ·in il"l ... ! - ·~e I . ·J ' 

~::~~:~~':;_ g.~:r.~ft~~ :r ,-~~~,utt· ., ~~~~r t~ r::;: ~~f t_':~.· :~c~:: ~-, .. ~, .. r:·.i>--~~·;:._r:~ :-:~ .,-. ;:~~ : ::<~:~:(~~t.· rj~() ~ ·:r(o:~; t . . ;~ ~; . ~;: ;~;~"\1 -~~-·"' :I_.-,:·: ~J .. • 
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normal fault fissure that -cuts the limestone, granodiorite porphyry, and vol- .. : 
mic rocks. .It extends longitudinally through Quartz Mountain and. the San Rafael ,·. 
rogerty, south of which it continues into the Quartz Mounta~n Metals. gro~d, and . 
Jg feet to the northwest of the mountain it appears in the Calico mine. · it dips '\ ~ 
5 NE, or stands about vertical, and it cuts off the Lease vein, as shown ·on the ·· 
50-foot level in the Se.n Rafael mine. , (See fig. 4 and . seftion in fig. 1.) In . ~: . : /: 
ts outcrops at the north end of the mountain and on .the 450-foot level in the San ·.·~ . 
afael mine it is 35 feet wide. In · the Calico mine it is SO feet wide and in 
1s.ces contains mineralized pockets running about $6 in gold and silver to the .. , .. -~ . 
on. · The filling of the vein is siliceous brecciated granodiorite porphyry, an­
esite, quartz, an~ calcite ·containing in places moderate quantit1es , of galena 
• d s ph~leri te, with traces of antimony and a 11 t tle gold. and · silver. . .: 

!he •rertiary deposits were formed by ascending hot solutions that circulated _".·,:,~,J 
l'lrough the rocks after the . eruption of certain of the Tertiary volcanic r()cks ~ 
:1ose at or ne·ar ~uartz MoWl tain seem to b(:) genetically eonnected with the large -~ 
;;desite dike intruded along the · contact of' the Tert1ary·· 1avaa with the ~esozoic .. 
:JCks. Since they aere deposited they have ·been ps.rtly oxidi·zed ·and· enriched by 
escending surface waters. · .. ., 

,, . . , . 
I 

Minos and ·prospects 

:_ .. :'fhe San Rafael mine, around which the history of the district as described 
.ev.s .-,aargely centers, is in the northwest end of Quartz Mountain. It is prin- ·.) 
~;~:r}'~-J;on· the Lease·. vein, but it includes also a part ot the Vertical vein and , .- · .. :1 

. V.~ral-· other lesser .-·veins or large ore bodies. The Lease vein strikes about N • i ~., .~ 
~·jw: ~ _. with ·the trend of the moun tai:n, and dips 25° NE. , in to the mountain," to..: I ::. ·~ 
i~d~~tbe Vertical vein. (See figs. 1 and ~~.) It is a large bedding-plane re..:.. ,.:),· .. :~ 
l~~~l?l_ent deposit in the limestone and is .the principal ore deposit in the dis- · ..t:· "~ 
·1.0't'~~H~~.t·= if;i .- opened ·by a , 450-foot 40° inclined shaft sunk near -its north en.d.' ~ 
~Jf~~7.9'":"foot le"{el_· to the .352..;foot levE~l the vein was an almost continuo'!ls ·:. _;. · 
~a~=:tiooy"'., from 3 to :·l4 feet in width and al,out 120 feet long, and much · of the · 
~~~a~~~f ---high · grade-.-· Decrease · oi the dii) Just below the 250-foot lev-el gives 
. ):,he vein; 'be.tween- the 250- and 352-foot levels, 180 feet of stoping :~i-·;grouri.d 
I -which the . ore bodt is 5 feet ·in widt.h~a ·Here the ore is more unifo~ and :of 
:tter grade, con ta.ins more st4phide . than tha.'t · on the higher .levels, and . runs 
.gh in silver, much . of it yielding $50 to the ton, of which $14 is in gold ~ 
:mE/-of ·1 t ·is· rich galena ore running aboui; $100 to the ton. On the 200-foot { 
.vel occurs a 13-foot bedding-plane ore body, which is at ' a highe~ geologic 
·ri zon than ·the Lease vein ·s:nd· c61itains mc•I'e Ciuartz arid galena·. ·""t · carri~a l2 · ~ ... : 
et or· milling ore ·and on the f.ootwall side 1 foot of shipping ore and shows ·. I ·' . 

~~:.AAcl.ica:tJ.ons ·of persisting· in depth. J.L .7-foot ore body has been found on 
l~j:52~£oot lever ih the· southeast drift, beyond the south end of the Leas~ 
·1ii'~~~L:!:t ... .is ~ · virgin ground, vd th 400 f eElt of -unexplored backs, : and shows i· .3 ·r· 

tit,:;~ff$60>f~re' and-..:4· feet of mostly $20 o1·e·~ The ·ore runs high in gold an~ 
lver end· shows native s'ilver in wire and other forms. In the footwall below . 

· e :~ease vein is another vein which produc:ed some ·snipping ore on and abov~ 
e-;:200-foot level. In the northeast side of the mine the Vert.icalvein, on:;;.)the ­

·~root · level south of the crosscut, contains an ore shoot·7o feet long co~~ 
Gt~g principally of galena or~ 1 \ and below its junction with the Lease vefn /,. ' 
· enows 12 feet of milling ore in the crosscut. · ;:: r 

':"'~ .... . ... -· . . ~~f .: ..... ~ _[ 

;}Iii the ~ Hasbrouck · mine, at the south base of Quartz Mountain, the southeast .... -,\. 
¥-·kings on .the 200--f oot level are said to traverse a wide mineralized. zone which .. ,; . 
R:::~ ~-liJn~t?tone ____ .foQt·~.:;t.ll and au aplite hanging wall · and which contains severs~ ore _. · ·, '. 
&dif~ £or~:i:ve-:fne·;::-:]Jielud14''lg ·an east~northeast 3-foot vein of shipping ore similar · :: ... , 
~ll:~~~~:~~o£~1~};ii::.~-~~~f~el 'mine except that , it, . contains .more galena ·and · 5 per cent ~ 

· 69"Pi:)ir7.~l:~~~~1fl~~.r:·~~~:?:·-:~,;-:· ~- _· . ·: · "· . : · · . · _) : ~:r .. 11!: .$' 
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the eastern base of Quartz Mountain the lower 70 feet of ·the Quar:tz 
~~~;:::;:-z; -·--iletals s~aft, which is .300 feet deep; is. said to be in minerali:zed lime-

t the. t looks promising •. · · 1; : • 
. '· .. 

. . · - ~-north of Quartz Mountain, on the Nye-Mineral and other cla1ms, s.re pros- .. 
. ~ .. • :_ on several fault breccia veins in the rhyolite {flow No. 4 in the section 

e,cwmpanying fig. l) 1n which a little galena B.nd lead carbonate occur. The San . 
relip~ prospect, three-quarters of a mile northwest of Quartz .Mountain, is opened · 1 

145 feet deep in rhyolitic l·ocks. lt was supposed to be on ·the continuation of 

. 1 

~e Vertical vein, which recently, however, has been found to have a more westerly · ' 
course. A little mineralized rock was foui:td which . assayed about t2 .in gold and · ~ ; 
iUver to the ton, but the prospect is not encouraging. 

The outlook fo~ the Quartz Mountain district is regarded as favorable. Its 
t. est probability is that of finding .further ore deposits ;in the limes tone~ There . · 
is also a fair measure of probability that new deposits ,;.may be found in .the large 
rea of volcanic rocks extending from Quartz Mountain tb Broken Hills. ~wing to .~ 

: . 

irregularity in occurrence and the replacement character of the deposits, the .I ~i i ; 
t ·. guide in prospecting is to follow mineralization in the limestone. ·The most / ··: l -~~ 

.. places are on or· ·near 'the contact of the limestone with the intrusive· · ~ , · 
; especially granitic rocks, as granodiorite porphyry and ~uartz monzonite. 

larger t4_e intrusive body the more chance there is of discovering an ore ; -
••C IIJ\I~·..r.t• •1 ! .fi 

l 
! 

/: Promising platinum deposits are being developed soUth~£ Lodi Tank. · Highgrade 
cheelite deposits are being developed in Cottonwood Canyon, ·east of Lodi. The -~ . _:~ 
lliriois mine has recently opened up a large body of high-grade silver-lead or~. . 1.1 

'· 

Gold Basin District ,, 

ll.· 
The Gold Basin district is 45 miles southeast of Fallon, ; miles south of 

Mountain, and just east of Fairview Peak. (See fig.· 2.) It is ~ north­
outh area. 3 miles long by 2 miles wide, -which drains northwestward into Fairview 
lley. The surface consists mostly of steep ridges and deep valleys eroded in 

ted and folded Tertiary volcanic rocks. The predominant rock is a dull-gray 
rtz la.tite like that of the Wonder district, where it is commonly. called a 

1yolite. . 

': 

The ore ·bodies are principally gold-bearing deposits such as commonly occur ~ 
veins in Tertiary volcanic roc~s of the Southwest. They contain a little sil- . -; 
besides the gold. Outside the veins free gold in fine· particles is widely 

tributed in nearly all the rocks, but it is not recoverable. The deposits ; 
cur mostly in eight or ten veins or breccia zones, which in general contain but · ·. '~ 
ttle quartz or gangue mineral other th:zin wnll-rock breccia. The deposits were · 

t • • : 

by hot ascending magmatic solutiolls that circulated through the rocks soon ,, ~ 
terr. the , eruption and coneolida tion of certain members of the volcanic group. ·i 
>3'j. were· -probably deposited mostly as argenti t'e and ~old. Since they · were formed 

deposits in the oxidized zone have been enriched by downward concentration :or 
trital mineral, especially gold leached from the disintegrated veins and rooks 
higlL.levels removed by erosion. For this reason the · deposits pan well in tree · 

' t 

. ·-~(loi:d· .:Blig m~;~ , owned by the Gold Bug Mining . Co., lies near the south end · 
-~~';.c-.!\4.-l_ ... e~ _tric~, -~-~ ;~ _altitude of about , 51 400 feet, on a fault-breccia vein or 

· . s ,.:a:bout; . .;o0 NE., in andesite • . The vein, which was. discovered by · 
FT~Ff.;~~~:n'"t ··~ ol924,~ _< is 2 to 6 feet wide and 1,700 feet long. It is opened by 
.,"!::·:::i:-'-'U"" .. "".LUed ·,ahatt· -with two 50-foot drifts on the 50 and 100 foot levels and ,.: .. 

,·' 

··"- .. 

• •• _l- •'t ,,~ .. •• 

·. ~ 
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cxides. In places it is fairly siliceous, snd its metal content; mostly free 
io].d, is as much as $20 to the ~n. The ore contains also a little argentite 
tnd cers.rgyri te. . 

--- ·· In Branch Canyon, about 1-i' miles north of the Gold Bug mine 1 are five or 
·d.x prospects in the quar:tz latitE,, mostly owned by Messrs. Branch, Hunt, Smith, . 
-~l:nd Wilson. The Smith prospect, s.ituated on a hill towe.rd the east, consists of . 
:~,.; \ ~~-:.breccia ledge or zone 2 to 4 feet wide, dipping 70° E• It is opened by 
:'7-)!5-foot shaft which shows only brecciated country rook, with but 'little quartz, 
:Uicification, or indication of mineral. The rock, however, pans well in gold, 
~ich is in very small particles and most .of which has probably been concentrated 
in the ledge by leaching from higher levels. ·The prospect does not seem to .be · 
of sny commercial value. The Branch prospect, farther west, a.t the north edg~ of 
we bottom of Branch Csnyon, is on a brecciated fault ~one that dips 75° SE • . It 
1e opened by a 50-foot tunnel and· contains more· quartz than some of the other : 
prospects in this · canyon. · 

The HercUles prospect; in the northern part of the district, is owned by the 
Hercules Mining Co. It is sa.id to be on a fault-breccia zone, a mile 'in length, ·- '· 
~d to have considerable mining machiner.y on the ground about ready for operation• 

.. In the lower half mile or more of Branch Canyon are gold placers.about 100 
feet in thickness, and as the · gravel is very e.nt,'Ular and porous and the gold is 
very fine, the gold is concentrated almost entirely on or near bedrock, where the 
gravel is said to run from $2 to $3 in gold to the cubic yard. Several attempts 

' have been maue to recover the gold by the dry-washing process with machinery and 
otherwise, but the results were not successful. The deposits can pr9bably be / 
d ned best by the room and pillar method. \~ 

', ,.:::::._::~~':" 

The outlook for the Gold Basin district 'is not encouraging. The ~:~posits. on 
_U;e whole are small and of low grade.. Few, if any of them, can be prc1:fitably1,.· 

·.nned, even on a small scale, in the oxidized zone, much less in -the sulphide;,.· 
t-o.na ·below the l ·evels of enriehmen t, ·where they are· doubtless very much lean~r. 
~t~ls·;~-sta:~ement seems to apply equally w·ell to the r~ainder of the la•ge rectan- ' 
ttuar · ar~a of volcanic rocks extending from the Fai;t-view Mountains 5 miles east­
~rd and· from Bell Flat 10 mUes northward, bearly to Westgate and the Linco~ 
lighway, · o{ which ·the Gold Basin district is only a -·one-eighth part. 1 

-~ .:-- ~·- ..... ., ..... ;. • ~ ... -~-.. -. - ·- ,. .. .-- . ~ ~ ... 
~ ~;~Sf:£~-~-~--~·-. ._.?:2-~-~. -, ~ -~ ···- ~ ·--~~-;--~ .. - . 

IJJ~4~iT'~~· · · · · , King District 

: ~~¥.~~::~.-tA~g.-- distr19t is in the northeast corner of Mineral County, 50 miles ·: 
· 1b~~!i~~~~~~;:::.(>_£.,···J1allorf, 15 miles west-southwest of Qua.rtz Mountain, about midway be-
. J~'iii'~:tz .· Moun u tili-- and Rawhide, and just west of Mt. Anna, s. prominent landmark. 
-~~~0:g-g_:'"~i) --. The ·:);egio~ is underlain princi.pally by tilted Tertiary volcanic rocks · 
- ~t6h -~re-st on Meso·zoic(?) lime·stone, diorite, end granite. Gold is said to :be 
--~~ly distributed in andesite and rhyolite for ;the extent of nearly a mile. , 
=I: ... ·:~ -· < -: .. . 

- ·aere 1 in September, 1926, a stringer or small ·veing of rich gold ore was found 
ey B.H.Donelly and Tex. _Mondell at a depth of about 10 feet in an old shaft sunk . i~ 
diorite porphyry. The strike soon attracted attention, and by October 20 a hundred 
i~ were camped on the ground. · Soon after the discovery was made the principal pro-

•. 

ierties, including the King and Queen claims, were taken over by the Desert Queen . . ) 
iining Co. By November 10 two more strikes of high-grade silver-lead ore were made ; ··. 

_.!n .parallel veins on the Queen cliiim. The ora is said to be · associated witlf rhyolite, ! j 
t!ich intrudes the diorite. Some ot it is said to run abo~t 5~ _of lead and 250 oz. ; j 

~-~"silver and $2 in gold to the ton. By January, 1927, dev,:elopmen t showed the gold : .. . ; 
1ei.n to " carry 6 .teet of -ore on the 50-foot level, ·in April the Queen claim w~s reported r ·, 1 
~' shov1 17 fe~t ot ~~11.:..~rad~ - o~e on the 100-foot _1?~~1, ~l!d by . J:une there ~ad be.en _ .~ ·, J 
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