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·"I~,O OOY ... Ii 1\:1., .. d. I ~ .r:no I 0, .l.H~ :rc __ ._~ ... r';_: ~ :.130 .lJ~ 

1\ lW-,1 !E7 ")A.. E.U.C,mfron : Bul.GS.l ... 50 (19~9), E63-6~4. 

Hi. tory. - Si ib ver deposi ts liipcove:::e d in stur C,-1.nyon, 1861. 
Three m~in silver mines : Sheba and De Soto in Star C~uJon; 
·.r i zont. south of Ul.ionvil1e. Total produc t i on of . rea 5,000,000 
in silver; ~? 7f),000 to .100,000 in antimony e.nd pel'haps ~'50 ,000 
in gold. 

Loc tion.- Star Pe ~k r 8nge, NE slope of T division of 
Humbol li t nge, Pershing Co . .hbout 5 miles S of IIIill City. 

Columnar Section: r:eollF'ic B;iEtory . Oldest roc.r:s,poLsibly 
late ?uleozoic, ~re ~er topheric Jtuffs an6 flovs,at leas t 
1500' ,overL. in \ ith .... pp<-.rent conformity by IB rhyo ite tuffs lnd 
fl ws 900 1 1800' • Entire series overlain , ith anp,- rent conforrity 
by miaule Lnu upper Tri~os ic Is. ~ nd cl dstics. 

. These rocks folded ~nd f~ulteQ _long axes ,long NNE axes , 
~ li~htly obli que to the tren d of the prescnt rnn8e, cnd huve been 
intr ded by oliv ine ai.b~se to GP. Ores of Ag,_u ~na Sb relLted 
to the~e intrusives. This orogeny und its intrusion nd miner01~ 
gelerull rif~rre to l ote Jur~Bsic or eur ly Cret uo eous. 

Peneplanation followed,but thi s erOSion al cycle was interB 
rupted, prob~ bly in the Pliocene, by upllft of the'present ~tar 
PeLk r~nge as ~'lon f , narrow, eastw' rd-tilte r ~nge; chiefly aln 
o.long norm ..... l f uu1 t s marking II margin of runge. Upl ift in t~JO pr inc 
ip~l Etc:ges sep c.. r Lo ted by <:tn i r., terv-..: l (luring \Jhich the r .... nge w,,- s 
maturely dis£ected. Olivine bf;.sult f1 0ws found with trc.chyte pore 
~nd tr. chytic ::... sh ,->lon£ buse of r unge in present c..rea Nere extru& 

ded to 'ar ;10 .... 0 of in terv:.. l 01' di EEec t ion. 

- Col umn.-

~ode of Occurrence- StratigrHphic 
Divisions . 

vescription4' 

.t llaternary _lluvium, b e nch grc. vele 

Pliocene? .:'1 \ o' S an d in trusi ve s 

Jura-Cret? Intrusives 

Gr vels,conglomer~tes, 
fanglomer te s. 

Olivine ba s alt,tr chyte 
por. , trtlchyt 1-c ash , 01 i 1h 
db. 

].e tagdbbro por. ,meta-ol e db, 
metasYBBtte. GP. 

Jurassic rgill~ [ ceous 81· tes 
XXX););XXXXY. · :>:: ~. xUnc onfofmi tY:X}::X:XXY7: : XXXXX:X:O'XXXX: JO'::XXXY: J: x 

U~per Triassic Star Peak forb. 700' plus c~rb .ls 

II Coral 

-1-

'. 

500' thin-bed.ls,IB sh,ss,g 
ogl. 

1000 I m&sEive lS.Rosselkus 
tfjf CLolif? 
1200' thin-bed lS,much ss & 
sh in lo~er 400 I. 

50-200 I basal 01 etics.Tuf 
L.oeous SS, sh, cgl. 



x x :x x :x x x x x x Unconformi ty x :x :x :z }, y. :X y. 

Late Puleo or 'irmassic Ehy formation 900-1800 IB rty flows 
& tuffs. 

Keratophyre form. 1500' plus IB K flo\vs 
& tuffs. Base not ex
posed. Marked flof
banding. 

Keratobbyre formation: origin .... l comp. prob<..bly andesite to 
olivine b~s~lt. These rocks schistose in pl~ces :the tuffs 

especL. .. lly; ' but locul sheuring of the lavas hus produced rocks 
conristint;, of unreduced t..ugen of l ... v.;. in fine schistose se'rici ti 
and chloritic m~terial, EtriAing resembl~nce to sheared course 
tuffs. Concluded that the (..clbitixuti on <-L1d uccompc::nying altera
tion of the Ker .... toph~' ric rocks unu the Jura-Ore t.? basic rocks 
(see below) i s the resul t of Jura-Cret? shearing c;...nd fiT .... 1 t. 

rlhyolite Formution.- Ag , i.l.u, Sb ueposits in upper pe,rt. Li~ht
col.oreo, grDY or purr-Ie blo ky felsites. lIuch bunded or sj;reuky 
flow structure; some of flo~IS have 8, slubby or thinly platy 

fi~xx~txn«~llrE:X~ xxii~ p~rting p rallel to flr\' structure . 

Like ~eratophyres,rhy volc~nics hcve been she~red & HT alt., 
chiefly by sericitiz~tion ~no silicification. 

Star Peak Format ion. - 1\1ain mir!er 1 depo 8i ts. L ike the un er-
lying volcanics, tar Peak Is. sheared during Jura- Cret? orogew 

Jura-Cret? Intrusives.~ Metu-olivine db. , metagabbro por, mrtds~e 
eni.te, chiefly as sills. GrAnite por,better c .... lleu. rhy por-princi 
pal intrusive,us dike-liAe or irreg.masses elong~ted roughly pur 
~llel to xes of post-Jurassic foluing. 00nspicuous phenos of 
flds or 1 tz or both in ... n c.ph<...ntic or visbl;y sphernl tic H. Pheo 
ocry ts of tz and ~l}: ..... li flds. ure emb'!yed,in u. gr .... n'dlphyric GI.: 
of qtz end orthoclase. Fl s phenos include perthitic soda ortha. 
cluse und soda microcline, nd norm 1 <..lbi te-t inned d,l bi te. 
"1~ter introduction of albite,prob·bly during mineralization ,is 
Shown by quartz-o.lbi te veinlets in Eome 'specimens 'I. 

:l'e;ctiury Igneous rtocks.- Olivine basclts, probably Pliocene;ol. 
lib dik:es, ,small, ' in or ne..;.r f~ult zones. 

Sti.'UC ture.-

1. Jura-eret' orogeny: Jura:?' ic and older rocks folded along axes 
l25E,obli ue to r nge trend;in are ... , mCh'Pped fault zones roughly 

p ralle1 to the axes of foluing ere intttLted. There foIl wed 
peuepl~nation, tLen 

t.;. Uplift ,prouuulJ lie irJning' in Pli ocene. ' t r Pe k r" .. lJge uplift 
e ~E ~2ng,n~~_0~r, ~-ti1teu bloo~,cLicfly by als ILcerrents ~lOlg 
u()rm .... l I~ult~ !.',-,r.~iugi it~ ID<..4rgin. ~\'o Et, ee of uplift (1.no i 
< DO. JeutJey, bib1iogrc. hy), iu t 112 iute:!:'v 1 [J t H'on ~:hihh the r .... ng 
w ..... s ill turely dissocteCl,c;...[lQ busult f1 i.1S .. u:a ...... ssociu.tell igueous 
roc~~s emplace d. 

3. vtructure of r sent .re~ . S of are~ p 'iQuip~l Gtructural 
feature of ru Jge is t. broaa, S-plunging unticline Jrol.:pn by full]; ..... 
In present ~rea,contiuuu.tion of this nticline pl~nL s N25E from 
S margin of are~ neurly to Coyot, Can~on. N of n~v~tq n~~-~~ -vb n 
not ule~rly tr ...... ce~~le, but ~JP.;.!ent lunge is S F of 1 d C • ._, urne ree 
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001:;.' the \ liLllU is expocea in the rduge. Fro!!l Bloou,} C njon N 
uiys on this limb let stCt per until <.At Tebu.m ... CLLonyon beas c..re 
9vetu_~neu, I,.(i ping 80.J. Bet ... ;een Unionville Curlyon und C'tar Basin 
n,. jor f""ult zones ]?8ru..Lel to und \,-of the. main ..... rOd. lLrbllel 
101ds Viith ~/l"ich t11ey c.-re aEsociL ted. ~he major folJs U.re corrug 
c:,ted bJT llt...;.l.JY ndt101~ flexures • 

... aults . Ilfost <.l]Jp;J.reut dis,L.:.ceLents ;;:!.re )a.rL .. l el to (11)S' 

Jeer fuul ts the r ock.s h ..... ve been shc..+tl'eed, drugged ,"",nd she, .. red . 
Gouge cont1:1on;ln 1)1<..c8s extel'isive crush zones 116c.rma.ior L.ults. 
13eQI:;; '-"'- j' ceut to fdul ts strike p""r 11el to them, "ue to Tctt:,. Ld 
rot<.. tion. .. 

::"aults of 3 ages (1) dCCO p ..... n;;ing post - ·~u .. ; ... c"iG folding;.re 
minerc..1 . (G) intrc.lIDiner .... l faults ; (3 ) ost-~. inel~ .... l fmlts .... "a,jor ft., 
fu.lllt zones ocel'll to }:'d.ve origin ted in the Tura-Cret. orogeny . V:r-mf'7 I

In th~ N 1art,especi u lly,this seems so : reverse of steep ,norl ~1 
fu..u1ts , l.Ju..jO:r i:a.ult zones dF"'ociu.ted vlith f"lllS,p<..-Tu.llel,C:ucl both 
obli ue to the trcllLi nf tLe· r6.uge; the L'1 ctgni tUJe of the fo16s; , ... 11 
5U~L~St origiu during Jur~-Cret . iolding. 

:"'he m jor 1· ul t zones seenl 121'e-11 iner(.l.,J. ;1Jut in consi oeruble 
p,-rt the 6.isp1 LOcements al ong the f<J.ult zOtleS LLre l ost-mlim'rul, 
~ua ~robabl~ represent u~ing phases of Jur(.l.-Cret . oro~eny . Some 
P,l f".l.u1ting cled.rly L . tel', prob abl G01JnectGu ~Iith L_te s:'ertid.l"Y 
ulouk LJ.ul t iug. 3 of ... riZOllt. mine (i1 d te 2 ) late 1'1 i ocene 01. db . 
UiAe (Jut. off by tlc.!.l'_'O\f N f f<..u1t zone . 

biner~l ueposits . 

Silver f1'o[.1 ~_u&.::::tz- be(l vtliris,ficsure veinb , stoc~wor~::s . Clti\; 
oite-~u~rtz veins~ ~iuor old-~u rtz veins . 

il vel' veiuE und stoc.6:vvorks in 10"er crt of. ~tar "' euk ,-~nd 
in l'l.l,yolite . ri ,u.ry freiuergite, g-galeu<... t' jcmesonite,un'd 
pyr'-'"l~ tl1'ite, i1 ... var ing 7O ; rupdJ.'bt.ne (.l.rgentite ""nd rl""tive 8 . 

b veins in l'hy ,-no silty ls.,ffiuinl./ in Jt;.cz..sou ,-end Blood y 
Cclnyons . He~L'e sti'uuite in ollc>, stred~s tl enses i n qtz. veins ~ 

al ong nc:;;.r·ro~! steep e e te - zone E in rhy . Ore b 0 aie c nnly in upper 
most flows of rny. 

~he hYl)ogene ore epooits h",,\.'e ~everc..l co "on tOCLtules: exe 
cept .ror differences it. yull roui::s, ... .:;.1 ter tiou sirr.iL. r : 2ilic 
sericit, pyrit ."The distribution, the forms , 2tlo the internal 
structure 0 the deposits indi(Jute ~ close relutionship uetween 
L.ineltc;J.liz ..... t ion ar d ueformc...tion \/hich took pl ace prior to u.nd 
uuring miner(.l,li~<..tioll .': urther, the eurly ptt_ges of _dneraliz. 
essentially simil~r . Concluued the deposits for~ed during sinel e 
epoch of [liOerdliz .... tion .. nd un er sme conuitions of ,0Jerute 
i bud • 801utioDo rel~te to the Jura-'ret .intrusives . 
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~ilvcr ~eposits • 

...... ·u onc:;; ,L' i zonu <.Cnd Sheb ..... - .De ,,-, o to . 3 forlLs : bea veins , f i &SUl'e 
veins, stOC.<£\JOl::t::S. E,ed veins in silty Is • • wr ..... ed in most 0'; the 
.u.l'i:"'Olla. gro:.l.p. in Amerieun B .... sin ine ... nO. Pil um; ltlhese have yielde d 
most of the silver . 1" to 7' thick ; essellti lly c onforrndble to en 
elosi ne: beds . 11 in 1 ~;er lJc.irt of Star J?eak , \ii thin 10heJ.' 400 '. 
'lhis iJ£ p'rt ot t 1).c ::::ection is el1a-rc:.cterized bygrtlJ to blue-blcicl: , 
thin-be tea, relotivaly ure, i~ely cr~sttllliDe limoctones , IB with 
U:!.'OHn, grJ.y,piuK, LtTplish ·ccIL.l~, 8il ty c..nu .... l1o.y loyers, SOI!1e of .,hich 
u.:ce uolomitic • .PJ.'ir~oip ... il imlJuritics chert doadetl'it .... 1 quo rtz I8Cl 

lUlix:ii.:tz.i ll!JeliX:xj;~, Illuscovite ...Lod ,,"l~c.li felds. j;,)et~ieen 100 J.r1u lEO' 
... uove base is l'orr.inent facies, 100' tr..ick , c;omposeu of g1' med-cse 
or ... ineu dolorai tic, l'irr.ontic (Uartzi tes u.nd . J,<,i.rtz ss vIi th rough 
sl~~by puTting .... t un <,i.ugle to the beJding . 

Ficsure veirl uno. stoc...:.o:c: ueps . ir. lOv/er I rt of t""l' J:/eak ,~nd i 
rhy . ~hbc;. mine. 

A Bed-veins • .. ost of \,iistrict silver from the u'e ....... rour the 
.. rizonan:ine. Bel t of Is • ....:.tld ussociu.ted tr t ..... bounded uhiefly b~; 
norrr.,_l f .... ults."'lon_ which it is oropped dovm "Ii th respect to the 

~ 
<.;l.Uj c en t rOCKS . In &re.... of .rla te 2 .... tar .... eak nO\Jhlllle more th<..\.lJ .... 
fe'v hunared feet thick;'in Jlaces erosion hels exposea the un arlying 
volc~nics . Beas-aip generdll E,but "ttitu~es V~l'y videly owing to 
millor fol s . 1,:u.ny fuults;IIlozt normd.l iuults ,trending HIOE to . .:T50W , 
UilJ{J ing ~5i t o 60 • -

.uea veins .... t c..oout s.;.me horizon iosilt;y laminated or sh ly 
Ib, .... uout 40-50 ' ,-"bove to 0 btis .... l cl stics . (B<.l.sul cldstics ·tuffa
ceous ss t...na corgI llle:r'Cites) . ~hir' corre"'IJonu6tJce it. position oes not 
uecees~~il~ lliean ueposits "e eCB t a sin~le orieina.lly oontinlou 
bed veiu,uinc6 bea veins foun6 .... t several horizon in rizon mine 
\~ithin evert . dist .... uce of <.About 2[" , ~'ul'ther,pre-mil.JerCtl f ulting 
evidence ll"w,kes it aoubtful th .... t beus ' ~/ere continuous ... t ti. e of 
miuer~liz . Seems more prob .... ble tbGt correspondence in position due 
to forIllution 01 fClvoro.ble ch ..... nlJels only in ce.l.'t ..... iu sll ty Is . beds 
~Jhicn yielued uuring· ue:l:ormJ.tion by sep"",rc..o.tion .... long olosely SI) ..... ced 
L~.mint..tion surfaces . 

In ~ri~onti orkings beus aip ~,strike N5 - 40 • ~eas ~nu vein 
bre disl"lCtceo. do fe~1 inches to 15' 'by [1orITIc.il fl ts .rGo-co ", dipping . 
:....b-:JOI . "A few ..... ppt.<.rent reverse f ... ults tire I?rob .... bly rot ..... tioral" . (p . 597) 
.ihere f..:..u1 ts closely sp-..ced nC1.r ow zones of reL..tively lc. .• l"ge 6i::>plcwe 

IT.e nt occur . ~he se zone s trend N20-L10vv , uip 30-40 I . Owing to a i verge nce 
OJ.: o.ul t-:&onc "",[1 1s trenas,H part oJ. ue~osi t is liivi -led into pc..r
<.:;.llel trout"hs plun ing bcntl;y S W. (l!lig . 6 ). 

ne J.' f.. ... ults t e IShcuu vein Jllv..teTial h~ ve oeen crushed <..nd flexed 
c...uu the vein in l)Lces lLs been pinelt;;U out . Fu.ult £'ul'f~ces J.krked by 
eer.TIlE. of bL .. ck ct.1Tbon~ceous gouge cIDnttlining fra.gmet ts of brecci ted 
vein mC:iterL ... l . ::;:hic:~ gouges 'long Ste [o.Tt . nd r:c.lJoug(..Ll fIt . zones . 

'Clin boO. vein fev inches to 7' , ave . ' .[" ; seems to h ve followed 
eseentL.tll I::l. single horizon thruout the mine. 'ein COl.lt ct"" froz,en 
e .. ceJt near flts. Veiu ·mlls. usudlly shC:1rp ~nQ pdl'c.llel,cle<.rly 
inaicdte se}Jardtion of tte,silty ls'.al.:ng 1. .. minc...t.ioD surfuces . 
_, .... nsome (1909,p.40 ) Eays : 'j;here is no cvidenc of "",ny inlport nt repl 
a.c;emeut. u-nd the 

cr~ ""t 11ized 111 open S~~ces rroduce d by 



the separation of the limeetone ~l ng one or more bedding pl~nes. 
~he bc.;o.nded stru~ture (of the vein) sug -ests tho t the cepdration \las 
effec:tea by succe~sive moveIllants, edch fo 10 ie' by the 'deposi tion 
of uurtz" . Cavi ties o.t1<1 cornu rtrblcture evidence open 8p ...... ces du-
ring earlo1 ua.rtz deposi tion. J:hin sectionz of the vein show "uc
cessive movemeuts auring min.~/hich sheeted eu.rly qUc:.rtz pu.rallel to tho 
ve 1n surlliCA.c es an d opene d cha.nne Is for the e n tr~.nce of L. tel' vei n mine 

rals. 0- en spo-ces coulJ ha...!. .. l~- exist over etn,}' sizeable nrea Ji th 
[ entl;} dipping beas a.na under the 6000' of beus inferable durin""" the 
minerdlizGtion. But successive ~hed~in~ moveents D~r~11el to bed 
pL ... nes [Hight proviae 0 en SlJi.1ceS «REiN at u. structurally £. .. vor .... l)le 

horizon first ""t one oi! t nd then c:nother,resulting in forr:1[lti.pn of 
u. vein over a conSiuel1C:ible a rea. 

v; 
/ 

HepL.tcement ir.i1 T1 ort •. nt in rizqna bed vein. e plc..cement of 
inclusions and partings in bed vein by quartz cin import <..n t cause of 
the bunding itl the ore.J. rr5/"'/r.(l(rllrrJII5flvdS'1(wt.~ "" 1I · f. I. 
T( 1('(( I 

":"ccording to hl:l.ymond (1872,p.135) ore along the stev/[ rt 
f .... ul t zone for 400 I S of the it tel' Eec.: tion \:i th the 'F-..... ll tun. 
/here seen <. . t the :J end of the mine the "ledge" is a defini te 

vein 1-12 "thick long a fault fissure within the Stewurt fuu1t 
zone. ~imilar fi[sure vein stoped at interv~IE for 400 I nlong 
MacDougal fc....ult zone CtU be tnced [,long line of Fig.8 dO-H1\/ard 
:;nd \Jestm:~_r into the m<..in bed vein. The fissure vein seems to 
be _~ spur of the ma in bed vein ~.long .E:. fissure wittin the M .... cDougal 
f<.u1t zone;but the reld.tion of this vein to the bed vein E of the 
fault zone coulu not be uetermined. It seems Qrob,11e thut the 
Munitowoc vein is ~he upfbulted extdncion (€tistern) of the ~rl
zon~ vein,of ~hich the fissure vein Glong the Stewtrt fault zone 
is ~ SP'lr . No indic e- tion::: we re seen .that the fissure veins continue 
into depth. 

Main di splc.cements on Mac'Jougnl (J nd ste~;c...rt f a '1 t zonef' I re 
PM. But i'o·rIDc...tion of veins a lon€;. fif'sures p •. r nllel to the PM fIt 

surfaces ~/oul(1 se€m to indic v. te tr. I t aeforma tion u long these zones b 
beg n prior to mineralize Deformation uuring min.indicated by dis
tribution of sulphides in the ficf'ure veins in streuks ~nd bands 
formeCi by re plclcement of lh .. rtz. long sheet fr ac tures pc r""llel to tIe 
wv-ll s. Iniat ion of f~:ul ting in the ""re ...... of Plu te 2 urior to miner. 
is indic,~ted b;y the Gov. Brad ley vein alonr ..... fault. (H). 
/ 

Fissure Veins c.nd (' toczwor1~s. Sheba mine. I~[. in ore bodies 
in 10rer 100 I of IB Is. <.111d tuffa ceous bas~l cl&stics , between 
uu.r.t: shaly c~rbonc.Lc eous Is. an d rhJ~ol i te (m' rke dly uor'Ohy r1 t i c
phenos of u",rt z and alkal i fl ds. ,1 i:Ce gre-ni te porph. ) Bed s st rike 
N-~, dip E • .c. p rt of deposit contlected with a fissure vein 1-3 ' 

in underlying rhy,Etri~ing lH2E, 0. ip 75 I. Vein coutucts s.t. fro
zen;else ·v.'lere they're smooth, gouge-coi.lted vlo:.lls. Full width s.t. 
ore;at other p l Gces elong~te inclusions,large "r'SIn,-"ll mark brenches 
in the control_ing sheet structure, Vein stoped for 2~0 'along . 
strike. At cont · c t between rhy. nd overlying tuff(.l.ceous ss.vein 
t;hanges bruptly ' to \/ide stoc".: lork,m .inly veinlets __ long fructure 
clec.v ..... ge s dipping s t eep B. \! .ole mass stoped over 150 I Hlong Etri!: 
Drive from top of thin chumber conLects with l workings. Strata 

here traversed by many veinlets ",long stee ply dipping f:rt.cture elca
yuge;these are very closely spt-ced in this lc. beds. Stoped,see 
section. vI of here, t (4) it' ... stope 150 I 10ng,30 I high,!20 I 

wide,trends NIOE p~r 11 1 
... e beas ;confined to m",scoive tuJ...L'J..~ 

ce.ss beci 
-5-



o --it intersection of the ES VJibh series of E-dipping 
fruIts; OB result· of pc.rtL ... l repl..cer.i.lent of o.djc-cent 
rock by VU entering'along the fault ii sures. 

PM normal 
fructured 

Bed- Vein Or~. ~binl~ gryY to milky tz.,vari ble but prevail~ 
ingly c"O"""""rEe texture. Some drusy cc.vities-o.nd comb structure. Bmd 
ing p&r""lle I to i,'<111 s usu ... 11y (j ons-'Jicuous. Due to ( 1) thin' carbon~ ce 
OUB seams clnd silty Is. pvrtings; (2) streaks of ark fg. tz repre
senting silic.partiugs whose oriC-inc 1 c ncuL~.r outlines ,-ore indicated 
by the distribution of unreplvced particles of curbon ~nd other im
purities; (3) ribboning due to sheE..ring p(~rallel to the vein surf..l:es 

(4) dissemination of metallic miner~ls in one or more l~yers par~llel 
to the ve in suriac e s. 

In m'lOh of the ore the metallic minerals form minute pcr;1;icles 
disseminated thru b .... nds of med-fine gr. -qtz.; soft Sf1o.do'V,y gruy. 
Py only vi sib Ie in some spec il 'e n:s,; in others tetrrhe (iri te ,gL lem, ~nS 
etc. seen. In places irreeularly distributed strea s dnd bunbhes 
of coarser sulphides found. are high in silver sho-'-JS greeniph
black sooty blebs, -argentite, covellite,chL.lcocite,ncltive Ag and 
cerussite. 

Fissure vein~ Stockwork~. 1.~ainly coa.rse mil:':y Cl tz. , 
massive or \vith eel com'& struoture;scc:..ttered drus;y c .... vities. i-
00.1 ribbon structure. ~etallic minerpls sparsely distributed in 
streaks "nu bunches;s.t. dissem. in bt...nds. l·.:et.mins. usuu.lly corser 
in texture than those of bed veins. Fissure veins httve many viall 
rock inclusions,ID,_ny of which show partial repL.cement. 

(..uartz 
Adularia 
... pati te 
Scheelite 
Epiuote 
F-.iri te 
.n.rs~nop. 

~J?hb.leri te 
Galena 
Freibergi te 

• g-jrunesoni te 
Bournoni te 
Chulcopyri te 
pyrargyri, t 
Gold 
Stibni te . 
Calcite 

Post-Freibergite 

J:'he hypogene minerxlizv-tion vms accompli::hed ill ::uccef'sive 
st""ges, clelirni ted by periods of fr-:cturing. Durine: each. st,-tg~ _~<' 
ueposi t ion took pL ... ce b;y met,.som .... t~c repL cement oi. e .... r1 ~er. m~ne.l. c..LI s 
~l ng she r zones (???) nd frJctures. tz. deposlted dur~ng all s 
st""ges. 

-G-

• 



Superrene· .HnerDls, J.l'izona Mine. (l)e.rgentite L.:er tlu.:n 
Freibergite;formea mainly by repl cement of Freibergite,in small 

p .... rt·by repl-cement of spholerite ..... nll gulena. (2) \1'gentite tSSO
cL.. teu ;rith, ..... nd fr .. uently IG witl1, covellite, .. rJO in pl..ces eu.:.. 
In L .. rge: pur t covellite ,nd chtllcocite c.re lclter t~an <...rgentite. 

(Z) In riuh ore, sooty green~~h-bluck snots or mosses purtly fill 
"':vvi tics left by removdl of kr.J.o~ll1 h~ ,:,oe;( ne Eulphides, und ore of 

• 

tr.i2 type reported to as.flY u to 1760 oz. I g <nu O.b oz. Au. 
~hese masses UTe mixtures of Ir entite, covellite, ch·icocite Bnu 
oxidntion products renl cing freibcrgi te (. and ,.ssoch .. ted sulp1:ides 
~long intricate networks of irregul ar fr&ctures. (I think residue 1 ,~ 

r e tite } (4) .~e luti~n to fractures tn ~trtz \Jhi~h, ?nlike fr~c~u¥eg prodtic~o uurIng n~pogene mlnerdllZ! tlon,h~ve not oeen he. ed 
by I tel' quartz and \iliich therefore ap~ear to be post-hYlozene. 

N~tiv~ srlver as smull pdrticles _ (evi dent ly plttes ) '-ssoc • 
. ,Ii th 1 imoni te, ~erussi te, mnlc.chi te , - 8 zuri te nn d copper suI nI:_ t e '" ; 

in con~ier~ble pLrt is disseminated in cerrusite. In p 1't a direct 
oziddtion product of·silver-be<..,ring s:J.lI hides;il n,l"t clr"rly intro
uuced, LJ h. s 'csulted in enric'rrent of the ore iu Silver. 

3U_Cl~[.HJe ~.nriuhj[ent of Sil,yer Derosits .- 2 l'eClSOnS f"'1'. 
t in}::ing yor,mc.rcL .. l re bo des w t, su ert€,LfJ em::ic\r.ent of le.n 
protore ,1) Cle[Y evi~enoe of ecri~~reGt b~ euror{cne rgE. "ito 

t1u tL .. tivi.. [_lIver; (:) .ieh mDes found ne r the surj..' ue. rizonu 
miLIha : uevelor.ment .roc cuea fro, r end of Je}Josi t,fol' ()~:inz 

luu e of· '. trucj:ul'o.l tl"OUfJ.<>. iJ.,.u8 of 0 '8 ruined: 
1869 •..•.• ~100/ton _ 
1870.. •••• 30 (Illi c seE:.ms do\'nrifht "illy. ~~nQ r;y ( nri...:r r en: 
1S-08 ::..1 nl. y \ cr~ for ... stE:.elJ v in;~ lLJ l'r'"'b. bI.i . oeD fo~~ 

t:opper. But tIle ."rizOL bed veir. ru<t 'llUl':8 ~ 
-- t < n c:xtrer. €;1~l gentle ngle. 'lLe I port,-.l~ re 0,. t"f}e £ioe of '-" 
1" the!' stec_ c nyOll fl, in~ :J..;1 ort It. t 6tOO r elev. S.o·t Is 
.... t C350', .. lic..:h shou1 ju:::t bO:lt ~:ke c "t:; 0 tle p]l.llgge. :ed 
'~:ein r:.u~t h.-ve ou u1'o ped in l..u1.. .. 11 ~ l' rc_"t,-",ls. -.h~ rl- oulli ""nper-
gu~e SOI'ltiot::: h V( c,-,,_:'ieL. rih·er fL tl~' it-to tbo l,ill 10rJ t1-.t. 
titf"t bel..! v6ir ?) ·HIP.li ' ,)heev- t; "oto proL 11./ tJot ," (1' lie D 
ol"ric:"ed. r":!.if i~,-' ce. ... t('t.;.pC!fc~.s ::;:'i co f'lr u c-- t1 il:::. 'e~-tr<l 
OLt: +h,-",u £..1:.ou1 1e • .:='rc.ioel'_ite \~ bul~~ 01' rf,,18eG-187L, 
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The competent intrusive andesite at Tuscaror played the same role 

as the competent rhyolite at he host rock for the 

veins Only strong rock can fissure under lift;the soft bedded 

rocks a '.1.'uscarora fractured irregularly;doubtless 

it as well. 

While at 
,/ 

antithetic faulting seems to have taken place 
/ 

after the meta ~ization,at Tuscarora if Nolan is correct,antithetic 

faulting occurre before metalrization,although some movement occureed 

along some after their veins were formed. It is pro-

bable that at Tuscarora. 9' th the antithetic faults and the zones of 
; 

sheeting in the intrus·< e andesite originated as tension fissures 

along the east fla 

lift certaan tens· 

of the Tuscarora arch;that with continued up

fissures wer~' selected to serve as rotational 

faults and fter they had locked ,themselv~ and could rotate 

no fUrther 

of 

Similar 

still persisted pu led open stronger members 

to permit entry of si~ver-bearihg solutiohs. 

"enrichers" of the 

eries which crossed and enriched 

fault ,movement on which had by that time ceased. 

Star Peak Range, Nevada 

Source.-

E.N.eameron(1939),Yeology and mineralization of the northwestern 

Range,~evada, Geol.Soc.Am.Bull.vol.50,p.563-634. 

arches with longitudinal tension fissures, 
involve 

antithetic faults and cresta~rgnaben offered so far/mainly middle or 

late Tertiary deformations of ~ertiary extrusive bedded rocks (Creede, 

Jarbridge, Calico,Parral,Bodie, Antelope, Tuscarora). 



Where pre-Tertiary rocks are involved in the deformation, the examples 

so far have come from the plateau area of Mexico and south fexas,where 

"compressional" folding is largely lacking (Terlingua,Las Damas, Santa 

rching in the districts so far described resulted from 
f 
will be admitted by man 

~owever the mechanics of arching developed are sound, vertical for

ces must be postulated where the fracture pattern developed on an anticline 

~ in a region where direction of deforming ~rces is debate~le is !dentl~ 

with fracture patterns on arches whose origih by ver;ical forces admits 

of little doubt. The Star Peak district,~evada,is a case in point. 

The Star Peak Range forms the northeas~ern portion of the Humboldt 

range and lies a few miles north of Rochester,in northwestern Nevada 

(Plate 1). The present range was uplifted in the Pliocene as a basin range 

tilted eastward and bounded on the west by west-dipping normal faults; 

but the deformation to be described dates from the post-Jurassic Nevadan 

orogeny. 

The oldest expose~ck ,probably late Paleozoi~ . ,consist of 

1500 feet or more of keratophyric tuffs overlain by 900 to 1800 feet fuf 

rhyolite tuffs and flows. Overlying th~eozmic(?JJ series with~pro
babljr unconformity is the Upper Triassic Star Peak formatio~t~is~g 
of thick and thin bedded limestone with intercalated sandstone and shale; 

at the base is a clastic horizon of sandstone,shale and conglomerate. 

The Star Peak formation,3500 feet thick,carries the principal ore depo

sits. Jurassic argillaceous slates lie unconformably above the Star Peak 

sediments. 

Intrusive rocks,presumably latest Jurassic or early Cretaceous in age, 

incmude dike-like or irregular masses of rhyolite porphyry a~d"granite 

porphyry"),and sills of diabase,metagabbro porphyry and metasye~ite. 



Structure.- During the Jura-Cretaceous orogeny the Jurassic and old-

er strata were folded along N250E axes,oblique to the trend of the Plio

cene range. The major fold is an anticline,plunging south in the area south 

of the Star Peak district,north in the southern part of that district and 

south again in the northern part. Minor parallel folds are superimposed 

upon the major fold;axial planes of these minor folds are overturned 

down the west and east flanks of the major arch (Figs.34A,34B). 

Since rock exposures coincide with the present north-south range and 

the Nevadan folding trends north-nprtheast,oblique to the range, the west 

flank of the major anticl>ine is exposed in the northern part of t he dis

trict(Fig.34A) while in the southern part the crest is visible(Fig.34B). 

The western flank of the arch in the northern area exhibits a series 

north-northeast faults,paralleling the axis.Most such faults dip toward 

the axial plane and have their downthrow in that direction;some faults are 

nearly vertical (Fig.34A). 

On the crest of the arch,in the southern area,normal faults parallel 

in strike to the anticlinal axis dip toward it from the west and east 

flanks,fan-fashion. This conjugate system of faults has produced a com

posite graben(Fig34B). 

Several of these major faults are associated with x~ folds of the 

superimposed group which trend roughby parallel to the faults(Cameron, 

1939, p.591). T~e faults formed in pr~mineral time,but a considerable 

part of their displacements are pos~ineral. Intramineral faulting 

took place also. 

Ore Deposits.- The 
hits ~'''flctJ 

tar Peak district~about $5,000,000 worth of silver, 

together with relatively unimportant amounts ~f gold and antimony. 

The deposits, fissure veins,stockworks and bedded veins,are for the most 

part adjacent to or within the major fault zones. Thus the Sheba-De Soto 

and other deposits in the northern area lie within the northeast belt of 
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step-faults on the west flank of the major anticline (Fig.34A). Most 

of the ore bodies were in mineralized fault zones close to and parallel 

with the major faults;but of a few deposits lay along the major faults 

t hemselves. 

One group pf deposits,including the principal silver mine of the dis

trict,the Arizona1? lies wholly within the composite graben on the 

crest of the arch in the southern area (Fig.34B). 
• 

Throughout the district ore-forming solutions uti~zed the major fault 

zones as trunk channels. 

Mineralogically the deposits fall into three types:silver, gold and 

antimon~y.Hydrothermal alteration has affected the wall rocks adjacent 

to the deposits ,but there is no relation between type of ore and type of 

alteration,the latter depending entirely on the kind of rock altered. 

Sericitization and silicification characterizes altered feldspathic 

rocks such as the late Paleozoic rhyolite flows,the tuffaceous Star Peak 

basal clastics and the rhyolite porphyry intrusives. 

Silicification of these wall rocks hugs the veins while sericitization 

extends farther away from them. 

Calaareous rocks of the Star Peak series are far less altered;although 

they carry veinlets of quartz, adularia and apatite,such veinlets are 

confined closely to the borders of the ore channels. 

The chief silver deposits were those of the Sheba-De Boto mine,in the 

zone of step-faults of the northern area,and those of the Arizona mine, 

within the g~aben of the southern area. 

The Sheba-De Soto ore bodies were found in the lower 100 feet of the 

Star Peak formation,where limestone grades downward by interbedding witfu 

clastics into the wholly clastic basal series. The beds dip wwst,down 

the western flank of the major anticline,and are broken by innumerable 

fractures of the ~4st-dipping set,parallel to the step-faults of the area. 



The eastern portion of the main ere body was connected with a 

narrow, west-dipping fissure vein in the rhyolite underlying the Star 

Peak formation. The vein carried ore in the rhyolite,but where the 

fissure left trhyolite t o enter the tuffaceous sandstone of the over

lying basal clastics,the simple fissure was replaced by • wide stock

work which also made ore but consisted of closely-spaced sheeting planes 

dipping steeply east. 

The eastern part of the ore body was linked with the western by 

a series of ore veinlets in Star Peak sediments. The western portiom 

of the' ore body was a replacement of tuffaceous sandstone beds ~ath their 

intersections with east-dipping minor step-faults of the step-fault 

system. 

The bulk of silver production from the Star Peak district came from 

one or more bedded veins in the Arizona mine within the Arizona graben 

(Fig.32B). The main vein followed a single stratigraphic horizon in 

silty,shaly laminated limestone about 50 feet above the Star Peak basal 

clastics. 

The mine lies toward the eastern border of the graben,where the lat-

ter is broken by closely-spaced minor step-faults that parallel the 

eastern boundary faults of the composite graben. The minor faults shown 

in the section,afuthough they fault the ore bed, probably existed as ten

sion fissures at the time of ore formation;or if not,faulting on them 

at that time was less than today,because the major part of the fault-

""' ing is Post1mineral. 

!he ore bed averages 2 i feet in thickness. Vein contacts were fro

sen except near post~mineral faults. Quartz of the deposit was grey to 

milky,with prevailingly coarse tegture;drusy cavities and comb structure 

occurred in places.Banding parallel to the walls was conspicuous;accor

ding to Cameron, the banding was mainly caused by differential replacement 



of limestone layers between unreplaced shaly partings. Hansome,on 

the other hand, who saw the vein during active mining on it,believed 

mmch of the banding was due to recurrent pulling apart of limestone 

layers from their shaly partings,each opening being filled instantly by 

vein matter. 

In the ore of the Arizona bedded vein metallic minerals formed minute 

articles disseminated through bands of quartz. Pyrite only was visible 
and 

in some places,but in others tetrahedrite, galena:7Sphalerite appeared. 

Ric~ ore showed blebs of argentite,chalcocite,covellite and native silver. 

In fissure veins and stockworks of the northern area the quartz 

was coarse,milky,massive-textured or with rude comb structure.Locally 

it exhibited drusy cavities with ribbon structure. Metallic minerals, 

sparsel)'distributed in streaks and bunches, were co~er-textured than 

those of the bedded veins. Many wall rock inclusions,some parl1y replaced, 

were enclosed in the fissure veins. 

According to ~ameron hypogene meneralization took place in successive 

stages delimited by periods of inyramineral fracturing.During each stage 

deposition in the bedded veins took place by replacement of earlier vein m 

minerals. uartz deposited during all stages. 

Tectonic Analysis of Star Peak District.- Cameron shows a close time 

relationship between deformation and mineralization: 

"The distribution,the forms,and the internal structures of the depo
sits indicate a close relationship between mineralization and deformation 
which took place prior to and during the mineralization."(1939,p.594). 

e major fault zones furnished trunk channels for mineralizing 

is also recognized by Cameron: 

"A close relationship exists between the distribution of the deposits 
and the occurrence of, and structural features of,major fault zones in 
the area,This relationship is belivved to indicate that the channels 
of mineralization were produced by the same deformation which produced 
the fault zones,and that the fault zones,therefore,were initiated 
prior to mineralization. " C/~JIj".'1,7). 



Small-scale faulting of ore bodies,such as that of the Arizona 

bedded vein, took place after metallization. Although one or two ore 

deposits lay along major step-faults,it seems logical to suppose 

that during the time the present major step-faults and graben faults 

furnished channels for metalliz~ing solutions they were still tension 

fissures formed by upfolding of the major anticline,and that post-minera 

mineral faulting on minor fractures reflects major fault movements at 

the same time on the larger fractures. As shown in Figure 34A, the 

step-faults along the western flank of the arch are antithetic faults 

that have been strongly rotated. Such fractures would offer much more 

permeable channels of mineralizing solutions at an earlier stage,when 

they were steeply-dipping tension fissures. 

The Star Peak major upfold has a rela t ively simple for~,~esembling 

the arches formed in layered ex~rusives of Tertiary age at Creede,Jarsp! 

bridge, Antelope, Tuscarora,Bodie~ Bnd elsewhere. The heterogeneous, 

generally thin-bedded Star Peak formation by itself,might be supposed,un 

under uplift,to deform more complexly. Underlying this series,how

ever,is 2000 feet of highly competent rhyolite, strong enough to lift 

its thi ck cover and largely protect the latter from flowage, complex 

folding etc. 

Ransome has been quoted to the effect that the banded structure 

of the Arizona bedded vein originated through pulling apart of lime

stone layers from shaly partings. Tectonic considerations suggest 

that this is possible' In dropping of the Arizona graben block the 

massive rhyolite below the ~tar Peak thin-bedded sediments would 

tend to descend as a solid keystone block bounded by sharp faults 

of planar shape. Laminated beds above the rhyolite would tend to 

gape al()ng their laminae in trying to keep pace with the relatively 
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~J8 
rapid drop of the solid block beneath them. This might explain 

opeming of layers in the Arizona ore bed during mineralization. 

Cnmerion observes that early quartz and ruiularia deposited at about 

the same time in all the Star Peak ore deposits,and that differences 

in subsequent mineralization might be explained by differences in the 

times at which renewed deformation produced new channels by fractur

ing the earlier vein matter. ~rogressive changes in composition of 

solutions would in that case produce variations in the metallic con-

tent of ore in varoous deposits ,because ,while change in composition of 

solutions might have been smoothly progressive, time of opening of fractur 

fractures to receive them varied from deposit to deposit,depending as 

they did on complex conditions of local structure and strain. 

Blue Wing Tungsten District, Idaho 

Sources.-

Eugene Cal lahan and Dwight M.Lemmon(1941), Tungsten resources 

of the Blue Wing Distri ct,Lemhi Co.,Idaho,U.S.Ueol.Sur vey 

Bull.93IA. 

Alfred L.Anderson(194S) , Tungsten mineralization at the Ima mine, 

~lue Wing District, Lemhi Co.,Idaho,Econ.Geol.vol.43,p.ISI-

, 206. 
15 

Another district,the deformation and metallization of which con-

si~a:bJ.y. teda'tes thO's a-s'S'cc-i-ate · wJ:.t !he later 'l'eetiary districts 

which have formed the bulk <f examples oefiel Bd he Blue Wing 

tungsten district in east ; central Idaho(Plate I ,'Of "hieh Jthe Ima mine 

is the principal producer. 

Grani te has invaded Bel tian micaceous quartzites :il-Dt'~aa,1.].atU& with 
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STRUCTURAL FEATURES OF THE HUMBOLDT RANGE, NEVADA 

Robert E. Wallace, Norman]. Silberling and Donald B. Tatlock 
U. S. Geological SU1"IJey, Menlo Park, Calif. 

j The structure of the Humboldt Range in northwestern Nevada is an elongate anticlinorium of 
Permian and Triassic rocks that is overridden by thrust plates and nappes made up of rocks of Triassic 
and Jurassic age; these are cut by a system of normal faults, some of which form range boundaries. 

The anticlinorium, composed of a set of canoe-shaped anticlines, trends slightly east of north 
across the more northerly trend of the range itself. Segments of the normal faults bounding the 
range diverge widely from the northerly trend, and at least one segment cuts diagonally across the 
range. Pliocene and Pleistocene fanglomerates derived from an ancestral Humboldt Range have been 
broken by normal faults and progressively tilted. Block faulting has continued into the Recent. 

/ 

A synclinelike structure in the southern part of the range is interpreted as a segment of a large 
recumbent anticline overturned from southwest to northeast. The overturned block is further cut by 
a net of closely spaced normal faults . In the northern part of the range there are blocks that override 
from northwest to southeast and others that override from east to west. Both the north-trending 
folds in the main part of the range and the thrusts and nappes were developed after Early Jurassic 
time and probably before early Tertiary time. 


