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GEOLOGY AND ORr: DnpOSITS NEAR LAKE CITY,COLO. 

Jo}m DUer Irvin~ and .lowland Bancroft:USr.S Bul . 478 ,1911 . 

Country rock rill tly Silverton series ,froN bottorn,Pica 'ne and~­
site,latite,rhyolite, Eureka rhyolite ,flows;Burns 1atite tuff,beddeli 
sand breccia , 1:ain1y ~f 1at ite;Pyroxene andesite , flow and sleets; 

I1ens onj{:buff ( andy andesitic bed ). Above i s t he Potosi rhy. ,latite , 
andesite flows wi t 1 tuff , anc1 above this t he Hinddale rh ., andesite , 
basalt flow • 

Ore Deposits: Veins ,or part s of sane vein,vary froM ~~JP1e filled 
fi 3ure3, w:_ t little or no rep1aceJ1ent ,to .heetine ,breccia zone "here 
Y.lost of vein natter due to re p lacementJ Vein~ are narroV'l, n aXhlUIn width~ 
ave . pe r haps 4 .5'. Continuity in r;eneral reMarkable fOl' this fi :;ure: 
Ute-Hidden Trea ure,4' wide,2700' plu ~ 10n~ ,1400 ' plu~ deep; ~ore ~endri-
on,1.2' to 2.5' wide,2000' 10n~ ,500' deep. (SeeD~ to botto~). Ave.w~dtb 

of all veins about 18~. Le11ie, U1aY,B1ack Crook,Go1den F1eece,Venont 
vein " racInally narrowed with depth . p . 41:"l'ractically a ll veins explored 
by deep workinr.s have pinched out alr:m.st entirely". I n terrinatine; in 
der t h tl e veinsei ther narrow to a sint; le 1'!1"1a ll fibs 3ure (Lellie ,Black 
Crook, (tnlden Fleece) or divided into a nUl"lber of ~prin ... er V'/hich final­
ly di~appear . Latter usual T'lOne of t~rl'J.inatinr. alon, 8trike . 

Some of t he veins for Med alonc; two intersectin' 
line s of 'eakness a3 in sketch . Accordinr.; to 
Ekkernkanp ,th i s i ::" p1ie fi5surin~ hJ arching 
Y~ere t wo older fracture ets served as notclill~. 

Of t h e t wo re, ional directions of vein 
strike ,NE and NV; ,the richest lode~ trend :NE. 
The prorJ.inent jointin~ directions are about 
t he sale a5 t ,lO~e of t he fis:'!ures . 

Slickensides,selva~'e are cor1l10n,but apparemeillj;l. 
not stron ;included breccia frar~ . are ab1.l ' dant . 

Veins thou~ht to have forrled durin a ~in le pe riod of fi:'l3uring and 
mineralized durine; a ~'lin t:: le period . 

SlllflcA.t:i.on and serici t . nain for1.18 of HT al tera tion. Res1.l1 t 
in a f. r . ja~pwroid ~terj_al extendin! in places 4 or 5' fro~ the vein 
fillln .J,)ense black . WR f:-a ~.e p .affected ,called "blRck qtz.". 
Pyri t. extends fart her. he e 1st tar e of l"lineraliza tion. "\'/L.ile the 
veins are banded,crn tified bandine: not 3een ; bands ,,:rade into each 
other. 

Repeated rlO Verlent s and -"lin .in Gallic l"line : (1) -an ; .. to and ore; 
(2) faul tine; and fcbs 1 rin , brecciation of CR and vein 1'1B. tter ; ( 3 ) 
ce:r.lentation by quartz wi t h various ore Mi nera l ;(5) post-nin o ou,,;e. 

Three ""ronps of vein t~rpes: 0.) tet - rhodochr ., (2 ) qtz- a1 . -Zns; 
( 3 ) telluride. 

1. 'ret':rh odochr. . alena , are . tet • dOHinant , 'lMi t h considerahle ZnS, 
S01'1e py ., ~·anr,ue qtz.,rhodochr.,barite. Ccpy subordinate. Go1d,alwaYI!! 
low, v '~ in s p roduce lead and silver , wi t L coppe r a~ b yproduct. Hines: 
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Hidden Trea!51tre, '11., ouri l"avorite,Ute,Ulay, -ride of l1eri ca,Ca$ino, 
Lellie,Verl"1ont,Oeean Wave,' /ave of the Ocean,Black Crook,Contention, 
Silver Chord ~xtension. 

2. QnRrtz-l':al.-Zn~. Gal.,Zn'S dOl1iLant,ccP! -, q artz. Little or 
no barite;tet.often pre~ent but not Iro~. A little ore AU than (1). 
nOre py.rite in (2). Evi<lo'l'1:;l .... ruby. ilver,but he slurl!! it as ~econdary. 
lline : Ute vein,1'l0st produc;tive,tends toward (2) in Ute ground,but in 
Hidden reasure ·volmd i.! (1). Somel)? !'Ihoot~ in a vein (1), l'Ione (2). 

3. Tplluride. Telluride di ,erlinated thru a f.e. qtz. " anfr.ue 
(Golden Fleece) with subordinate .al.,Zn ,py.,ccpy.,tet.,hinsdal&te 
and barite. Bxcept for telluride,3ame as (1). Both Au and h' tel~. 
Golden Fleece ratio by value 1:1. (Far above ave.in gold). 

Mineralo(~y .- Main ruby silver is tyrar~·yrite. Irvin~ i anu~ing 
1J\ith his "secondary sulphide enrichmen n. Bonanza confined to upper 
levels. Most of silver derived from ruby. '01'1e proustite . Bot} 
dark and Ii 'ht ruby ~ilver occur in crevices and cracks in the sulphide 
ore; as cry!'ltal s in VU ,3, or as irrewular llaS ~es alon cracks and fi ~mre 
Rare deep occnrrence~ alon fissures: l200',Goldeh Fleece,1300' ,lIma. 

The tet.contains all proportions¢ of ~ilver; uch of it is very 
rich. Alway~ nassi ve, comnonly intinately IG wi th ~al. 

Galena very !'Ipotty;aJ.wa"IT3 present to ~Ol"le extent. A~sociated eithe 
with ZnS or tet. Seem~ to owe it5 silver content to tet.IG. (or native) 

Blende 1. rlOl'lt abundant !'!ulphide next to pyrite. Esp.abundant 
in Ca~itol City roup (wend of Mapped !'!trip). Nearly absent in Golden 
Fleece telluride ore. Zn a 1'. early rlineral,pre-:P1uch white qtz. Ute, 
ZnS increa~e with depth. 

Cepy esp. abundant in veins tha t car!'y no tellurides nor I1uch tet. 

'l'ellurides:present only in Golden Fleece and Gallic-Vulcan. Di!'ltr 
ibuted as ninute specks in vu ,s in white qtz.at Gallic-Vulcan. Probe 
calaverite,sylvanite,krennerite,petzim ,hessite. At Golden Fleece,Main 
tel.petzite,s.t. in irreg .bunches,often fa :trly lar e,in white,dense, 
ranUlar quartz ;no re 'u.lar xx. Or extreMely fine-dos~eI1.thru chalced. 

qtz.,to which it ive~ a dark- ra~ color. 

Pyri te: uni ~ersal-l-y present in variable am' t. COfmonly nost ab1.m­
dant at depth, low ~rade. When 'a lena abundant and qtz the ~an~ue, py-. 
Coar~ely xx py.uncOlmon;no lar(e,Ma~~ive bodie~ either. 

Com.pleJl: bi snuth sulphur cOl'1p01md~ Monte Queen Nine; cont.ain:'! hir'h 
/Silver (so it :must be secondary, e p.as it lle5 clo~e to the oxidized 
zon'e) and · considerable in . 

tz .most abundant vein nineral. (1) Jasper01itd; black throu:;h ()~!ay 
to porcelain. ~uch is banded,open ~pace dep?;replace ent type ha ~I~ll 
atz.xx lined dru~e .• Fine tel.,tet.!'!.t. (2) White cr:!"~talline;well-dev­
eloped CO:Mb structures in place ,linin,; vu s. Without quel5tion rtore 
than one eneration,but 'hn~k Joun~er than any of the netallic ~neral~ 
for it cuts znS, :~al . ,tet. , py. , even rhodoch. s. t. Veinlet of '\IIlhi te q tz. 
often eenent l"1a se~ of the net'allic rUns. 



Barite abu{ldant in e;alena-sphal.veins,esp.in tlose wlbth tet 
(central Dart,and S of Lake City,Lake San Cristobal);le3~ COl~on at 
C,,1>tbfua City,v]here qtz. predorl . Much le~ barite in tel vein~.Barite 
earlier than qtz.,(cf. Moehlll1an). 

Rhodoch...rosi te, spotty ; r1ake up bulk of vein fillinr, in N end 
of the Hidden Treaure. Very fmne-~rained a g ,re ate,indiviQual cleava~e 
faces le3 than 1.5 MI1 . One of later nineral~ . Tet. nore often as~'ted 
wi th rhod, than wi th any other • 

lJalci te, dolo111i te verv rare. 

Ore ~hoot~ .- Shoots of occurrence the ~o~t COMmon. Monte Queen 
(se~ ilio helow) 0 vertical hootl!! due to 3wellin in plan;between, 
only a few sheeting planes with ~ Or1e qtz.~t ,r~. ~hoots 1 and 3, clnef­
ly py.,30me gray tet.,poor ir A~ ;No.2 re~in blende luxed with fine 
steel galena 75 oz.~ ~ ,1-20% Bi. Fourtll shoot,~s~ive f. ~ . rhodoch. 

Inside No.2 shoot cross shoot~ occur, pitch 150SE. Lenticular in 
cro3s-section,vert.ran~e only 3-20' , sep.by 3-12 ' barren qtz.(See 
sketch below). 

ute Vein, Hidden 'l'reasure ,uniform,nearly all ore for 3000'. (Cf. 
SIl11.l 1T . ler) • 

Second ·type of shoot , s egregation of ore minerals within a barren 
anr;ue. Gibden Fleece (~ee below) . 

Gan~ue bodies also show localized distribution . Monte ueen, 
r hodochro si te rare in l l!! t 3. shoots , alr'103 t on)y mineral in 4th hoot. 

Capi tol Ci tr Group . Gallic-Vulcan Jroduction small. CR Silverton 
andesi te. fein f s !'Snre shows pre - and po st-rlineral rilove ent. tfalena 
surface~ show striae;nnch movetlent notable thruout vein. Ore shoot 
pinches and swell~. Ore: ~al ., Zn , py .ccpy , r,ray Cu.he~~ite,sylvanite, 
native ~ 1! ,na. Te ,na.Au;qtz, barite,cal .,flu- apa tite-. In order of abun­
dance. tz s1.t~ar~r , full of cavities. xx of apa ti te, fluori te occur 
with in cav:tt;le~ in the alter ed CR,wlbth py.,ZnS.Both ore and ,an~ue rtin~ 

how remarkably cr-,.ste.llization. ri~inal vein probably a Sl119.l1 one 
qtz- e;al-blende-py-tet. l~e::t ~evere defor:na tion, very thorout h breccia.-

IM Fltg . tion;fra, s. of CR and vein cenented b y qtz.carryin~ py, ~al.,sphal., 
ccpy, telluride~,free A.u,~ilver. "This second dep05ition of qtz.and 
ore 1'1ineral did not corlp letely fill the cavities , however ,and the 
re5ulting vein is 5pon~~ and poroll t h rou, hout . < The sinilarity in the 
minerals of the two f;enerations shows closely-linked tine relatlons. 

~xcelsior,one of t he veins just N of Capitol City,NIl',65~. 
ve.only g ., wide . ZnS plU5,CCpy consid. , s or:le ale , tet -, much PY.Qtz. 

only "'an e. 

Chord ",""xt . , seldom me:se than 4.] wide,ore seam 1/2"-2~. (1) dep .of 
qtz.,ccpy,tet., ~al., t hen Flovenent and (2) ccpy in barite . Vein carries 
inclus ions of si l.CR, ans flu-. ~lick. plu3 in CR near vein. but latter 
frozen. 

Henson Creek Mines.- Lellie or Red Rover. CR PicaYllne,fl.hdesitic 
and r hyolitic flow breccia; SMall dip to 45 . At far N end pf work­
in.. sheetinp; planes of vein coincide wit} bed planes (45N). Upper 
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workin w ,1-4' wide,fJ'ozen. Vein lrrer; .in lower workint;:!, 8-;141
• w:l.de, 

or 7.0nB of T)RJ'Rllel and intersectlne; ~t t;r:5.sep.by irrer,.3heets CR. 
Vein dip~ 60N if, but in bottoM. le"el parallell'l !tratifica tion of flow­
breccia,45N. Vein in ~enoral conprises small irre ~~lar ~t~rs.sep.by 
layer of 11i,hl'1 alt. andes. I..!.tz .,rhodoch.,barite,py, r;al.,sphal.,tet., 

ome cepy at depth. Mainly are;.,in tete 2nd t ype of shoots:ore shoots 
pi tch 30NE (su~f'estin trappin .. under sone i : ,pervious layel' of tp.e 
Picayune) and they are sep.by gan ue areas (qtz.). 

Ute and Ulay. ::> l!;xt .of Hidden Treasure . A vein zone; Ulay and 
.Annie lie S of the SW extension of the Ute-Hidden Treasure. Ula,. 
500' SE of Ute. Ute and Ulay produced $11,000,000 l';rOBs in ",~,Pb. 
Hidden Treasure $700,000 plus . 

CR Picayune andesite,except at NE end,Hiclden Treasure vein closely 
a pproach es overly.i ne; .I!Iureka rhyolite. Ficayune dense !!;ray,ah'lOst 
glassY,flow breccia, Natrix :saMe as fra~s. "The rock is brittle and 
rather easily fractured,so that re r nlar veinshave forJlled in it (as In 
t:Le breccia of the San JUan formation in the 01 ray district) ,whereas 
in other tou~her t ype of rock, Buch as the coarse even-~rained ande~d­
tea in the Vicinity of Capitol City,xNK the veins are more discontinu­
ous and constricted." Also Many fJ'a r.; s.in vein. 

LIte and Ulay and Hidden fl'reasure vein. resnlt of open-fis sure fill­
in~ . :5ilic.in CR and fra~s. ute lllain vein of district. firc concave 
side t;oward NW.Ave.din 58NW;but the NW concavity i~ increased by flat­
tenin~ of dip in center of arc. Vein ~eat of bnt little faultint;. 
Ave , width 4' , pinche~ and. ~w~lls, knife edg; e to 20 '. In Ute mine 
vein between 2 ood simple wall ;NE,in Hidden Treasure,it splits. One 
of widest and be t OBs at uch a split: 1 branch lOt wide,other 41, 
and main vein for 40 SW of p lit,20 1 wide . Junction between the 2 
branches pitches NE in plane of vein • 

..,teps in for:ma..tion of Ute-Hidden Treasure OBs: (1) rupture of 
CR with s light brecciation and li ttle or no separa tion of the walls 
frOM one another.(~1)) entry of silicifyinr; waters,CR silo Then wall 
separated (3) and 1110ved :5l1[';h+;ly past one another, n aking pinches and 
swells ,and brecciating ,iRe (4) vein i'illin~·qtz (first);rhodochros ., 

1M move. tet., ~al.; then qtz a ain. (4) More uovenent , with first qtz.,then 
barite , gal-,then qtz. once More . 

Ulay ore: ar.'-~al ., wi th S01:1e tet.,3phal.,py, ruby silver,na. si l­
ver. 11th level,ZnS increa ed,..: .. r; ,Pb fell off. 

ute ore: I'::al. ,py, sub . tet., qtz, sub . barite. Dandin, • ..:>phal. ,r.;al. , 
barrite pre-White qtz. 

From ;';'W end to point well within Hidden Treasure ground,where arc 
bend3 to N,or is a banded a p're , ate of ar r; .- ~al., pha l.,qtz.,barite; 
tet-, no rhndoch. No of here, barite increases,also tet.and rhodoc~. 
Finally nearl~ whole vein ig rhod.,with abund.tet.and bar., ~al-. Qt z 
!ub. Throu~out whole c our:;e, r.;an ue and ore Minerals run led to~etbe I' 
~ith remarkable u niormity;vein 3toped for nearly 3000 '. hence no pay 

Trapping shoot . In Hidden Treasure section ,top of ore pitche3 l5N,due to pin­
c ]nnf,. See section . ~uf~e3ts trappin~ by unfavorable volcanic bed. 
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San Cri tobal Group. J ~ t Q _ I'lon e ueen. 

£) - " 

ShPtl1J ",,-rt.,~ s~, &fr -~Of)1f, Qv"e,) 
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Tra Dpi 

Monte ~ueen .- 3' wide,vert. Often well-defined walls ,in place~ 
carry ine; s tron'" ~el varr a ~e:ll-: . • Vein in such place:!! hH8 a _ ranular tex­
ture , l iaS Il i ve. Vertical are shoot!'l aID'e 0_ lII'hd'loti3b9f') QccllI'r(~na.e~zee lJ lan. 
She etiflo' planes , qtz .~; t r;r . onl:r between t h e ~hoot~ . 

Golden Fleece .- CR,pro~ ctive L ortion~ of nine , fine-be dded tuff. 
and flow bre ccias . Confor11ablw above t h e se, extren e ly coar· e tuffaceou~ 
a r~tJ' lo:l"lel'a tes; boul der , rJ.an~r [:, evaral feet in cUan., consti tute rlO~ t of 
t h e rock . irvin think ~ con tact a bed fault . p/lOS: tlT~:.e vein tlroufJ'h­
out all of t h e u pper V'lor'dnr s, where exp lored , tern ina te s ar~-.inst t h is 
contact a a roof and nowwhe r e enters t h e a 1'" olOl'lerate i tself ." Rick ­
ard , Acro , t h e .-:>an .Tuan 'oun taihs , ~ . E . J .,'7 6,1903 , 307-308: think~ 
contact not a fault ••• ~ T ~ e contact exi s ted hefore t h e vein \lIa forHed . 
r.i7h e fracture,followed by t h e ore,pa :>; 3ed ea. ily throut;h the finer- rain­
ed rock , but ceaRed abrup tly ]hen it !'let t e beds of coar:l e breC!cia , 
be cau e t l e force of fracturin~ wa s not only ln~ufficient to overcmE 
tre resi f' tance of t h e l ar der fra f,l1ent cont ained in the latt.er, lmt it 
l,u s t h ave be en d i 3 ~ipate c1 by the enc01mter with a loo s e-textured Lody 
of rock, nllch in tJ e way that the p ower of a diamond drill beconel'l was­
ted in pa.3in into a sliftin~ ma~s of loo~e con~lOrlerate. A a con­
sequence t h e enert;y of s latterinr. was diverted alan,.; the contact, the 
vein fracture cea.ed,and the later ore-deposltine waters were barred 
frou. lnrt;her AI1.VanCe lntu t.l.H? coar~e breccia, save as a 3Ca tterintt; con­
fined to the nei ,hborhood of the co ntac t. A t the third l.evel the ore 
body,occnrrint; in the fine- 'raineu country, wal'! notably wider ir'l1'1ediate­
ly at the 'contact ',and in e:>arrlinine.; the outcrop of the vein I noticed 
that it was cl1fficnlt to decide upon the exact line of ~eparation bet ­
ween the two forrations, eecaullle t h e mineralization extended from the 
fine into the coarl'!e breccia 0 a~ to obscure the divi ~ional p lane." 

Golden F leece vein a na~3 or very irre ~ . broken CR,interstice~ 
filled with d ense F"ranular 'ray and white qtz .~nd fra~s . inten ely 
alt . to a hard f •• siliceous rock illpre n;nated with petzite , tet . etc . 
8-10' wide. 1 0 defin ite wal l. i n n :rper l evel~ . I. ain tunnel h owever , 
n arrow bu t d i s tinct fill e d fi • . ure with fairly definite wall! . Vein 
- ere l1.ain r ' odoch. Ore Wa S petzi te , py rite , ar ·~- tet . , lII'al. ,pyral' P'yri te , 
in f. t: . Q'ra T A.nd Hhi te q tz , s orle r h Olloch . Gray color of q tz ; • t. (Iue to 
fine c rain. of petzite . Gold- lIver ratio: 1:32 . 

/i/"W 
~------~ _________ ~l 



Black Grook .- N-5, ave . 60"~t in~bedded flo w breccias and tuffs aip 
27 J:., 30 vein pe rp . to be d3 . FW often carries h eavy "'ou" e; nor '~ l 
J:lOVe!!lent feather joints in B'V. Vein a serie s of ~heetinr" p lane s , in llany 
placeR brecciated , Vol dcll habe been rep laced by ore and lfan jue llinerals . 

Reill . v s . (In contra!!!t to radia l Go l den F l eece :replacellent 111nor t}lere, . ~I!in . zone 
open sp . 4-8 ' wide , but nay ="trea1{ ave . 19" ( wider inriohupper part ;. 

J;;'J - B Bl ack Crook fault reve r s e fau~t , off. ets vein 35 ' , N gide west • 
.t"ault carries sone ore . ure of ' min vein , Ilrna,Zlli:> , gal ., tet- , py , ccpy-­
irre~ . bunche of pyar~7rite,in qtz ., bar it ~ , r h odoch . Vein py .par~ e, 'm 
well pyri te Z:nS :no t con!l tant ore n in .... aIJ.ple~ t aken on all levels t;ave 
1 5:;; Zn , 3 . 2; Pb in ore . 1."y rar ~Trite i n bunche1'J thru t h e ore:coat:s crack. 
and fraeture . ln the ore,e ~p . ore hl,~ i n ar,,; .-tet. banding , not Jell 
deve loped , il'l where it doe. occur re ~ult of reT' lacen ent of "'he e ted rock. 
Bonanza ore , ~ol d-I'li lver ratioll- .l:'7. 

Mora 1.5. 1'1i . u60Vl of Capitol City. OR lm'ler .Li ca:rtlne brul.ded flow­
"';)reccia:os . ....... eel1~ to str:Lke ahout ~l5-25W . In ufper level,vein between 
well-de fined, ~nooth HW and FW; nany an';ular fra ~ . Cl'{ . Paral l el t l in Cl tz . 
~t:-.:r! , in nR . "ith depth vein clividel\ i n to liany strine;er5 . Dip of vein 
66-78~ . On 10weRt level vein consists of a 3erie ~ of ve i nlets en 
e ";~'l.elon : 

V---\. 

are n' alena , Zn.::>,ccpy , py ,tet .in wldte las-

~ 
s:r cry~ t.qtz . wi t : a r-. Galena chi ef pro-

. duct;c e;ever~rhhere l'lUch crnshe d, f'hoVois ~ trel'\5 
twinnin~ . Cccpy IG with ZnS . uetallic ~ulph~ 

often ~hattered , cnt by w'iite lR g,~ Cltz . vein! 
let~ , with perfect cor~ . tructure . VU"~ . The [alena carried 10-1'7 oz . A~ . 
Gold very :'Ipar s e •• Cc,Py , py , Zn15 increase .with c1epth , ""olcl also . In upper 
level s vein carrie $ 1/2-311 .. ouge , illv and FW . Tl j. vein , like t h e other~ , 
sha Wl! nar ked i npoverMshIle nt in the 500 ' of vert . developl1ent., a.n.rl ten(ll' 
to fray out and (Us&ppear. 
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Source: 

LAKE CITY, COLORADO 
J.D.~rving and Howland Bancrmft, 1911, Geology and ore de­
posits near Lake Cit" Colo. USGS Bull.478. 

~~gion~l §~tti£g~ Wi hhin the San Juan volcanic plateau, northeast of 
EuraJ. Within the province of repeated major domical uplift. 

QQ~£trI Rocks~ Premineral 
Pososi Volcanic Series: ~uartz latites, andesites. 
Silverton Volcanic Seri es: 

Henson Tuff: Debris of andesite,in places,fragments of rhyolite, 
latite, amdesi t e. 

~rnxei!le..f:Jil:ldesi te: l"Iassi ve; to 800 ft. 
Bu~~gs~g!ite Tuf.f:MainlJ sands t ones, grains volcanic. Mknor layers 

of shale,limestone 

Ol1L~ureka RhJolite: ~elsiticmfew phenocrysts. Fluidal texture. 

PicaJmne Volcanic Group:~ndesite~dacites,quartz latites;some 
rhyolite. Cliff-making . \ 

All are considered Miodene. "Me/I? 6re 

Intrus i ves 

Rhyolite, quartz latite,andes i te,quartz monzonite porphyry. 
Strtural relations no t desc ~ ibed;some lo ok li~e sheets,o thers 

appear trangressive. No reltion to ore deposits. 

I (~J! §tr~£!~: The ac c ompanyi~g structural map shows contours drawn on 
~- ~~ the con t act be t ween t the ~ureka rhyolite and the Picayune group. 
; ~ These suggest the nor t hern ~lank of an irregular dome . Whitman Cross 
~~' ~ and E.S.Larsen,1935(A brief review of the geology of the San Juan 
~ ~ reg ion of southwestern Colorado, USGS B,11.843) state that the bodJ 

'h\4'~ ,'" of PicaJune volcanic group (the north end of which is shown on the 
; ~ structural map) is about 10 x la mi les across and represen t s a volca­

~ .... I" nic dome. (P.60). Irving and ..Jamcroft sta t e that the Picayune griup 
~ ~ ~ onc e f or med a great volcano,the center of which was once a few miles 
~~ s ou t h of the area of the s t ructural map. 

·he following facts suggest that this dome,although possibly also 
a dome of accumulation,was tectonic: 
1. Irving snd bancroft rec ord northerly dips up to 45. To v .sieep. 

(2. 'l 'he overly ing Eureka rhJoli te shares in the domin g . (Omi t) 

~. In the SW portion of the st ructural map,the Pmtosi volcan ic~s dip 
~ or NE off the satellitic dome shown; Hrving and Bancroft sta t e that 
the Potosi volcanics dip northwatds,like the Picayume group, but at 
gentler angles (p.23). 
~ . Plate I of Cross and Larsen show the mass of Picayine volcanics 
!or~ a~tl~ess bounded ,on the N, Wand S,by a semicircular fa~it. The 
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norhtern segment of this fault i s shown on t he struc tura l map. The Tec­
tonic l1ap of Nmnt ed States shows disp lacemen t on ths conc en t ric 
f a ult down toward the center of curvature,caldera-fashion. ~he relation 
be~w e en caldera collapse and d om i n g is wel l established. 

4. All the structural contours ihowing doming on the s strucural 
map li e nor th or e ast of the concentric fault. As will be shown, most 
of the vein9fractur es are so or i ented as t o suggest tension f i ssures 
produced by do mical uplift. 

Relation of Vein-fractures to Domical Structure: At the western 
end of~be-distrIct,the nortb-trending-fractures-r-~allic- V ulcan,Ex­
celsior e t c. show no relation to the do mi cal struc t ure. ~roduc t ion 
was small. Th e Ccean wave and Pride of America fractures parall:e1 in 
strike the structural contours,and dip and dip southeas t ward into the 
dome. They suggest tension fissures formed by crustal s t re t ching. ~he 
.Lellie fracture dips nor t hwestward wi t h the strata.I-t -m i ght be al,orrg . -
a tred"d \~ :(ault,0j't" f;1Bth6tt;s fa.ult a:i..diE-& the up1 :if-t. f-O//flW? bu lr!J /75 I I) 

.flt..l .' {'e , ~ 17 () bt 1117 ~y tL " (" P t,r.r III . 
~he Ute and Ulay ve ins of the Hidden ~reasure mine (largest produ-

ce~ lie e i ther along fractures radial with respect to the doming , 
or along an t itheric faults longitudinal wi th respect to a northeast­
t rending nose off the main dome. 

The northeast-trending fractures in the eas ~ ar~prt of the ftistrict , 
a ppear to be rad ial with r e spec t to tl).e dome J e.YUr T I hf f/15S(Jv r; 1'1!¢" r-r'~ I W ~r,,~ 
r~t-<,fl'e151~Q.s-t',jdvrcl {tJI?1/)vr>'tc/rf?'7 5 1..} (1)1;; rJ.p t/cmc. . 

l.'letallizat ion.-
-------~---

'Character of the Veins 
.. , 

37

u
' Two types of veins:simple filled fi s sures and zones of sheeting amd 
brecc i ation where most of the vein ma t erial was formed by replacement 

~ of the country rock. Both types are co mmon in the same lode. Included 
f rock fragmen t s in all the lodes; many are highly al t ered but some are -

simply surr C) unded by vein mat t er,with little alf eraion. ~-ipIJili?>~'''C rl))/)P(" \ 

41 Average. width of geins is 18". Wid ths of 8 -10 I ...are ver:1d~ occt-asionally 
reached Lelley,Ula;y, V ermon t ,~lac~ Crook,Golden Fleece ~ 0 ;ners 

w er~ wider to \I ard surface, grad ually narrowed wi t h depth. Prac tic ally 
~ all veins ex~lo£ed by deep wor k ings have y inched o~t RNX±X~X~ al~t 

entirely-Lellle, lack Crook,Golden Fle ece narrowed lnto a slngle small 
fissure;others divide in to a number of stringers which finally disappear. 
Along the s t rike, v eins usually s plit in t o many branches which f i nal ly 
d i sappear. 

'rhere is a conformi ty be t ween join t i ng and ve i n d ire,ctio: ,~ / 
Ute vein,ma in producer,was more re~u lar bu t also had ~lnches apd 
swells. In g eneral~he veins s eem t o pinch be t we en ore sho ots. ' 

I 
Most veins carry selvages and are probably along min or fault~ 

Vein 'l 'extur e 

Crustif ied banding is abs ent,but drusy cavit i es,some l i ned I 
with projecting bar i t e crystals,exist. White crystalline quartz se S ' 
to be latest ve in mineral'except for ruby s i l vers, t ho ugh t to be secon­
dary) . 
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Paragesis 

45 Serictization, silicification of wall rock. 
Pyritization of wall rock 
Rhodochrosie-galena-sphalerite;variable pyrite. ~alena argentif. 
~etrahedrite (arg.) 
White crystalline quartz 
Pyraggyrite-proustite;probably argentite. 

Ruby silvers gave the bonanza ores in t he upper levels; ores con­
taining only arg-galena and arg-tetrah.were low-grade. 

The ruby silvers occurred filling cracks or crevices in ~ he earlier 
sulf ides,or as cr]stals lining vugs. 

Or "? Shoots 

63 Many ore shoots simply swellings in the vein,which pinches a way fuom 
the shoot. Second type=segregat i on of valuable minerals within a barren 
gange. / : 2-3 ip I; ,/0 

Au:Ag ratio for district 1:62;at Golden Fleece,~.(Petzite). 

~ot~ fro~ Mi ne Descrip t ions.­

Gallic-Vulcan 

74 Original vein s mall,carried quartz,galena,sphalerite,pyrite,tetrahedrite. 
Brecciation of vein and adjacent rock;fragments cemented by qtz .,pyrite, 
galena,sphalerite,ccpy,tellurides (hessite),free gold,silver. Did not 
co p l e ~ e ly fill the interstices. 

Hidden .... reasure 
90 Ute vein by far the most productive in the district. Arcutate strike, 

convex to NW;also dip flattens in center of cup.Ave,dip 56-60NW. 

91 Sverage width 4';minimum width O,mere fracture;max .,at one p lace,20'. 
~de places due (1) to spli ~ ting of vein;(2) movement of walls brings two 
concavities together. Where convex surface are in contact-mere slip. 

Paragenesis.- Fracturimg,minor brecciation,little or no separation of 
walls.Alteration of rock into hard,greenish silicified material for a short 
distance from vein fracture. ~ext,separation of walls,slight movement, 
one past the arher,pr oduding pinches,swells,s ome brecciation. 1st period 
of vein filling :l,qtz,2,rhodochrosite,teyrahdritemgalena;3,qtz. bhattering, 
then 1 qtz;2,barite with minor galena;3,qtz. This is based on lower levels, 
below ruby silver bonanza zone. Toward N end of vein,latter consists almost 
wholly of rhodochrosite with considerable terahed±ite and barite,minor gal~ 
ena and qtz. 

Pelican 

See sketch on p.2. Average wiuth l',but r eaches 4'. A quartz-cemented 
rock breccia,in places with "ghost fra gments". Paragenesis: 1.Block dense 
silica.2.bar i te,gslrns,frmibergite,barite,white qtz,pyrite,sphalerite. 
3.Pyragyrite,galena.Silica and barite are the most abundant. Sparse rho­
dochrosite. Drusy cavitlies lined with white qtz.crystals. 

Mi ssouri Favorite 
~he vein may be alon g a strong fault-thick g ouge and slickensides on 

HW. ~an gue almost entirely barite,with a lli t. tle qtz.;galena,tetrahedri te, 
ccpy.ZnS. 
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Monte Queen 
3 ft.vein;walls carrJ selva ge in places. 3 small ore shoots;vein pinches between;a few sheeting planes with quartz stringers. Pyrite­tetrahedrite sho ts low in silver. The th i rd shoot,resin ZnS and steel galena,75 oz.Ag/ton,notable bismuth. Gangue qtz.,vein all rhodochrosite in one face. Vein pinches on dip also,forming small shoots ~ihhin the pay shoot. Or rather,vein turns down dip to barren rub hle-filled fissure, fragments highly silicified but barren. 

Golden Fleece 
Country rock of vein fine-bedded tuffs and flow breccias,overlain by c ~arse agglomerate. vein quits abruptly at this. Rickard thought the con­tact depositional, authors think it a bedding fault. ve i n a mass ofver] irregular country r ock cemented bJ dense granular graJ and white qtzisome fragments highly silicified,impregna t ed with~etzite,tetrahedrite etc. ~-dO'.w~~~l·Ug~eF ~~ve!~'¥8 g~fi~ite rl~@?xei~ faded out into less broken n mln lZ o. w unne, l l narrow but distinct filled fissure with fairly definite walls. llere a t one place was mainly rhodo­chrosite. Branches in lower level (subparallel). 
Ore was petzite,pyrite,freibergite galena,pyragyriteigange f.g. white and gray qtz.and rhodochroite. 

Black Crook 
here the same tuffs and flow-brecc~8s dip 15-40 E ;veins cu t them n ~rmal to this dip. Nain tein the Ilma,strike N;dip W,70 at surface,then 45, at bottom 58(1300' down). wein has small feathe r joint branches in the tuff. FW more regular,carries selvage but not everywhere. ~in not a simple filled fis sure but a series of sheeting planes,in many places brecc "ated; replaced by vein matter. Wid th 4-8' but pay streak only 20". 
Ore:qtz-bari te-rhodochroiste gangue; ZnS,PbS, a little terahedrite, pyrite,minor cCPYiirregular bunches of pyr a r gyrite. Au*Ag r atio 1:7. 
Conclusions.- The vein-fractures mostly lie parallel or n rmal t o the structural-contours of the dome. All b ut one of the concentric fractures dip toward the apex. I ntramineral movements were co ~mon,producing breccia­tion which goe s with tension. Since bo t h th e concentric and the radial fractures exhibit these,persistent though slight doming is suggested. Brecciation and tension were greatest toward the surface and diminished with depth.This also goes wi th tension fissures due to arching ,and xxoczaxx concentric stretching due to enlargement of a dome. 
The district is exceptional in that in places almost the entire gangue consists of rhodochroiste or barite. 
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