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GEOLOGY AND ORE DEPOSITS NEAR ILAKE CITY,COLO.

John Duer Irving and dowland EBaneroftsUSGS RBul,.478,1911,

Country roek mostly Silverton series,from bottom,Picayine ande-
site,latite,rhyolite,Eureka rhyolite,flows;Burns latite tuff,beddead
Ss anu breucva,LaWnl" 6f Watwte vroxene qndeswte flow and sheets;
Hensonfbuff (sandy andesitiec bed@) Avove i1is the Potosi rhy.,latite,
andesite flows with tuff,and above this the Hinddale rhy.,andesite,
basalt flows,

Ore Deposits: Veins,or parts of same vein,vary from simple filled
fissures,with little or no replacement,to QXeeulnn breccia zZone where
most of ve1n matter due to renlaceﬁent, Veins are narrow maximum widths
ave,perhaps 4,5', Continuity in general remarkable for tul figure:
Ute-Hidden Treasure,4' wide,2700'plus long,1400' plus deep;lMore lendri-
son,l.2!' to 2.5' wide,2000' long,500' deep. (Seems to bottom). Ave.whdth
of all veins about 18", Lellie, Ulay,Blaek Crook,Golden Fleece,Vermont
veins gradually narrowed with depth.p.4l:"Practieally all veins explored
by deep workings have pinehed out almmst entirely". In terminating in
depth the veinseither narrow to a single small fhssure (Lellie,Blaeck
Crook, Golden Fleeece) or divided into a number of shHringers whieh final-
ly disappear. Latter usual mode of terminating along strike.

Some of the veins formed along two interseeting
lines of weakness as in sketeh, According to
Ekkernkamp,this implies fissuring by arehing
where two older fracture sets served as notehes,

Ofi the two regional directions of vein
strike,NE and NW ,the richest lodes trend NE.
The prominent 101nt1n@ direetions are about
the same as those of the fissures.

N Slickensides,selvage are common,but apparseméhypl
5 < i not strong;ineluded breccia frags.are aburdant.
Veins thought to have formed during a single perlod of fissuring and
mineralized during a single period.

Silifieation and serieit.main forms of HT alteration. Result
in a f.g. jaspwroid material extending in places 4 or 5' from the vein
filling.“ense blaek. WR frass .esp.affected ealled "blaek qtz.".
Pyrit.extends farther, These lst stage of mineralization. While the
veins are banded,erustified banding not seen; bands grade into each

other.,

Repeated movements and min.in Galllie mine: (1) gangue and ore;
(2) faulting and faéssuring,brecciation of CR dnd vel n matter;(S)
cementation by quartz with varions ore minerals;(5) post-min.gouge.

Three groups of vein twpes:(}) tet-rhodoehr.,(2) qtz-gal.-Zns;
(3) telluride.

1.Tet=rhodoechr. galena,arg.tet.dominant,with considerable ZnS,
some DPY.,sangue qtz.,rhodoehr,,barite. Cepy subordinate. Gold always
low,veins produee lead and silver,with eopper as byproduet. Mines:
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Hidden Treasure,lissouri Eavorite,Ute,Ulay, fride of Ameriea,Casino,
Lellie,Vermont,O0eean Wave,Wave of the Ocean,Black Crook,Contention,
Silver Chord Extension.

2. Quartz-gal .,~%ns,. Gal.,ZnS dominant,eepy -, quartz, Little or
no baritej;tet.often present but not prom. A little more Au than (1).
More pyrite in (2). Evidently ruby silver,but he slurs it as secondary.
iliines: Ute vein,most productive,tends toward (2) in Ute ground,but in
Hidden Treasure gpoundigs (1). Somef)¥ shoots in a vein (1),some (2).

3. Telluride. Tellurides disseminated thru a f.g. qbtz.gangue
(Golden Fleeee) with subordinate gal.,ZnS,py.,cepy.,tet.,hinsdaléte
and barite, EXeept for telluride,same as (1), Both Au and ag tels.
Golden Fleece ratio by value 1:1. (Far above ave.in gold).

lineralogy.~ Main ruby silver is %vrargyrite. Irving is amusing
with his "secondary sulphide enrichment®. Bonenza confined to upper
levels, liost of silver derived from ruby. Some proustite., Both

dark and light ruby silver occur in erevieces and eraecks in the sulphide
orejas erystals in vugs,or as irregular masses along eracks and fissure
Rare deep oecurrences along fissures: 1200!',Goldeh Fleeee,1300!',I1lma.

The tet.econtains all proportionsd of silver;mueh of it is very
rieh, Always massive,commonly intimately IG with gal.

Galena very spotty;alwavs present to some extent. Assoeciated eithe
with ZnS or tet. Seems to owe its silver econtent to tet.IG. (or native)

Blende is most abundant sulphide next to pyrite. Esp.abundant
in Capitol City group (w end of mapped strip). Nearly absent in Golden
Fleeee telluride ore. ZnS ar early mineral,pre-mueh white qtz. Ute,
ZnS inereases with depth,

Cepy esp.abundant in veins that earry no tellurides nor mueh tet.

lellurides:present only in Golden Fleece and Gallie-Vulean. Distr
ibuted as minute speeks in vugs in white qtz.at Gallie-Vulean. Prob.
calaverite,sylvanite,krennerite,petzite ,hessite. At Golden Fleece,main
tel.petzite,s.t. in irreg.bunches,often fairly large,in white,dense,
granular quartz;no regular xx. Or extremely fine-dossem.thru chaleced.
qtz.,to whieh it gives a dark-gray color.

Pyrite:universally present in variable am't., Cormonly most abun-
dant at depth,low grade. When galena abundant and qtz the gangue, py-.
Coarsely xx py.uncommon;no large,massive bodies elither.

Complex hisrmuth sulphur compounds Monte Queen minej;eontains high
silver (so it must be secondary, esp.as 1t lies elose to the oxidized
zone) and. eonaiderable Zn.

Qtz.most abundant vein mineral. (1) Jasperoid, blaek through gway
to poreelain., Mueh is banded,open space dep?;replacement type has small
gtz.xx lined druses. Fine tel,,tet.s.t. (2) White erystalline;well-dev~
eloped eomb structures in plaees,lining vugs. Without question more
than one generation,but “bulk younger than any of the metallie minerals
for it euts ZnS,gal,,tet.,py.,even rhodoeh.s.t. Veinlets of white qtz.
often eement masses of the metalliec mins.
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Barite abupdant in galena-sphal,veins,esp.in those whth tet
(central part,and S of Lake City,Lake San Cristobal);less common at
Capiddd City,where qtz. predom. Much less barite in tel veins,.Barite
earlier than qtz.,(ef.lMoehlman).

Rhodoehrosite,spotty;makes up bulk of vein filling in N end
of the Hidden Treaure. Very fhne-grained aggregate,individual eleavage
faees less than 1.5 rm. One of later minerals, Tet.more often ass'ted
with rhod,than with any others.

Yalelte,dolomite very rare.

Ore Shoots.~- Shoots of oceurrenee the most common. Monte Queen
(see also helow) 3 vertieal shoots due to swelling in planjbetween,
only & few sheeting planes with some qtz.stgrs. Shoots 1 and 3, ehief-
ly py.,some gray tet.,,poor ir Ag;No.2 resin blende mixed with fine
steel galena 75 oz.Ag,1-20% Bi. Fourth shoot,massive f.g. rhodoeh.

Tnside No.2 shoot eross shoots oceur,piteh 15°SE. Lentieular in
eross—section,vert.range only 3-20!',sep.by 3-12' barren qtz.(See
sketeh below).,

Ute Vein,Hidden ireasure,uniform,nearly all ore for 3000'. (Cf.

Second type of shoot,segregation of ore minerals within a barren
gangue. Ghden Fleece (see below).

Gangue bodies also show localized distribution. Monte Queen,
rhodoechrosite rare in lst 3 shoots,almost on¥y mineral in 4th shoot.

Capitol City Group. Ggllie-Vulean. roduction small., CR Silverton
andesite., Veln fissure shows pre- and post-mineral movement, Galena

surfaces show striae;rueh movement notable thruout vein. Ore shoot
pinehes and swells. Ore:gal.,4ns,py.cepy,gray Cu,hessite,sylvanite,
native ag,na.Te,na.Au;qtz,barite,eal,,flu- apatite~. In order of abun-
danee. Qtz sugaryv,full of cavities, xx of apatite,fluorite oeeur
within eavities in the altered CR,whth py.,ZnS.Both ore and gangue mins
show remarkably erystallization, Uriginal vein probably a small one
qtz-gal-blende-py-tet. Next severe deformation,very thorough breeceia-
IM Fltg. tiom;frags. of CR and vein eemented by qbz.earrying PY,gel.,8phal.,
cepy, tellurides,free Aau,silver, "This second deposition of qbz.and
ore minerals did not completely fill the cavities,however,and the
resulting vein is spongy and porous throughout.® The similarity in the
minerals of the two generations shows e¢losely-linked time relations,

gxeelsior,one of the veins just N of Capitol City,N11W,G65E.
Ave.only 9 wide.ZnS plus,cepy consid,,some gal,,tet-,mueh py.Qtz.
only gangue.

Chord wxt.,seldom heme than 4% wide,ore seam 1/2"-2", (1) dep.of
qtz.,cepy,tet.,gal., then movement and (2) eepy in barite. Vein earries
inelusions of sil.CR,ans flu-, Sliek.plus in CR near vein.but latter
frozen.

Henson Creek lMines.- Lellie or Red Rover. CR Pieayune,anhdesitie
and rhyolitic Tlow breccias; small N dip to 45, At far N end pf work-
ings sheeting planes of vein coineide with bed planes (45N). Upper
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Trapping

workings,l-4' wide,frozen, Vein irreg.in lower workings, 8-;34" wide,
or zone of wmarallel and intersecting stgrs.sep.by irreg.sheets CR.
Vein dips 60NW,but in bottom level parallels stratifieation of flow-
breeecia, 45N, Vein in general ecomprises small irregular stgrs,sep.by
layers of highly alt, andes. Qtz.,rhodoe¢h, ,barite,py,gal.,sphal,.,tet.,
some cepy at depth, Mainly arg.,in tet. 2nd type of shoots:ore shoots
riteh 30NE (suggesting trapplng under some irpervious layer of the
Pieayune) and they are sep.by gangue areas (qbtz.).

Ute and Ulay. S f&xt.of Hidden Ireasure, A vein zone; Ulay and
Annie lie SEB of the SW extension of the Ute-Hidden Treasure. Ulay
500! SE of Ute. Ute and Ulay produeced $11,000,000 gross in ag,Pb.
Hidden Treasure $700,000 plus,

CR Pieayune andesite,except at NE end,Hidden Treasure vein eclosely
approaehes overlying rureka rhyolite., rieavune dense grav,almost
glassy,flow breececia,matrix same as frags. "The roek is brittle and
rather easily fraectured,so that regular veinshave formed in it (as in
the breceia of the ®an Juan formation in the Ouray distriet),whereas
in other tougher types of roek,such as the ecoarse even-grained andesl-
tes in the vieinity of Capitol City,mmst the veins are more diseontinu-
ous and eonstrieted.” Also many frags.in vein.

Ute and Ulay and Hidden Treasure veins result of open-fissure fill-
ing. %ilie.in CR and frags, Ute main vein of distriet. are ceconecave
side foward WW.,Ave.dip 58NW;but the NW coneavity is inereased by flat-
tening of dip in ecenter of are. Vein seat of but little faulting.
ave, width 4',pinches and swells, knife edge to 20'. In Ute mine
vein between 2 good simple walls;NE,in Hidden Ireasure,it splits. One
of widest and best OBs at such a split: 1 braneh 10! wide,other 41},
end maln veln for 40! SW of split,20' wide., Junetion between the 2
branches piteches NE in plane of vein,

oteps in formation of Ute-Hidden Treasure OBs: (1) rupture of
CR with slight brecciation and 1little or no separation of the walls
from one another,(2) entry of silieifying waters,CR sil, Then walls
separated (3) and moved slightly past one another,making pineches and
swells,and breeceiating wR. (4) vein fi1lling:qtz (first)jrhodochros.,
tet.,gal.; then qtz again. (4) more movement, with first qtz.,then
barite,gal-,then qtz. onee more.

Ulay ore: arg-gal,,with some tet,,sphal.,py, ruby silver,na.sil-
ver, 1llth level,ZnS inereased,ig,Pb fell off.

Ute ore: gal,,py,sub.tet.,qtz,sub.barite. Panding. ophal.,gal.,
barrite pre-white qtz.

From oW end to point well within Hidden Treasure ground,where are
bends to N,or is a banded aggregate of arg.-gal.,sphal,,qtz.,barite;
tet-, no rhodoeh, No of here,barite inereases,also tet.and rhodoeh.
Finally nearly whole vein is rhod.,with abund.tet.and bar,,gal-. Gtz
sub., Throughout whole eourse,gangue and ore minerals mingled together
with remarkable uniormity;vein stoped for nearly 3000'. *enece no pay
shoot, In Hidden Treasure section,top of ore pitehes 15N,due to pin-
ehing., See seetlon, Luggests trapping by unfavorable voleanie bed,
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Trapping

Monte Queen,~ 3' wide,vert. Often well-defined walls,in places

carrying strong selvage seame, Vein in sueh places has a granular tex=-
ture, massive, Ver+1cal ore shoots are-shbefisbplfheocrurreneetses plan.,
Sheeting planes,qtz.stgrs.only between the shoots,.

Golden Fleece,- CR,productive portions of mine,fine-bedded tuffs
and flow brececias, Conformablyg above these,extremely coarse tuffaceous
agglomerates;boulders,many several feet in diam.,constitute most of
the roek. Irving thinks contact a bed fault. p/TO8' "“he vein through-
out all of the upper workings,where explored,terminates against this
contaet as a roof and nowwhere enters the avwolomerqte lf elf." Riek~
ard, Aeross the San Juan Nountaihs, ¥.M.J.,76,1903,307-308¢ thinks
confact not a fault...®The eontact existed before tue vein was formed.
The fraeture,followed by the ore,passed eaglly through the finer-grain-
ed roek, but ceased abruptly when it met the beds of coarse breceia,
beeause the forece of fracturing was not only insufficient to overeome
the resistanee of the harder fragments contained in the latter, but it
nmust have been dissipated by the encounter with a loose-texbured body
of roek,mieh in the way that the power of a diamond drill becomes was-
ted in passing into a shifting mass of loose conglomerate. As a con-
sequence the energy of shattering was diverted along the eontaet, the
vein fracture ceased,and the later ore-depositing waters were barred
from rfurther advanee into tike coarse breceia,save as a seabttering con-
fined to the neighborhood of the eontact. At the third level the ore
body,ocecurring in the fine-grained country,was notably wider immediate-
ly at the 'eontact!,and in erxamining the outcrop of the vein I noticed
that it was difficult to deecide upon the exaet line of separation bet-
ween the two formations, because the mineralization extended from the
fine into the coarse breccia so as to obseure the divisional plane.*

Golden Ileeece vein a mass or very irreg. broken CR,interstices
filled with dense granular gray and white qtaz. gnd frags. intensely
alt. to a hard f.g. siliceous roek impregnated with petzite,tet.ete.
8-10' wide. No definite walls in upper levels. Main tunnel however,
narrow but distinet filled fissure with fairly definite walls, Vein
here main rhodoech. Ore was petzite,pyrite,arg-tet.,gal.,pyrargyrite,
kin f.g. gray and white qtz,some rhodoeh. Gray eolor of qtz:s.t. due to
fine grains of petzite. Gold-silver ratio: 1:32.
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Blaek Crook.- N-5, ave.60w;trin-bedded flow breceias and tuffs dip

27 #,s%0 vein perp. to beds., FW often carries heavy gouge; normal
movement feather joints in HW. Vein a series of sheeting planes,in many
places brecciated,which habe been replaced by ore and gangue rilnerals,
(In eontrast to radial Golden Fleece:replacement minor there;. Min.zone
4-8' wide,but pay streak ave,l9* (wider in rieh upper parts;.

-8 Black Crook fault reverse fault,offsets vein 35!',N side west,
Fault carries some ore, Ure of main vein,Ilma,ZnS,gal.,tet-,py, eepy--
irreg.bunches of pyargyrite,in qtz.,barite, rhodoeh. Vein py sparse,WR
well pyrit. ZNS most econstant ore min, Camples taken on all levels gave
15% Zn, 3.2% Pb in ore. Pyrargyrite in buneches thru the ore;coats cracks
and fractures in the ore,esp.ore high in arg.-tet., Danding,not well
developed,is where it does oceur result of replacement of sheeted roek.
Bonanza ore, gold-silver ratiop.l:7. :

mi.o60W of Capitol City. CR lower rieayune banded flow-
breceias, Jeems to strike ahout 515-28W, In upper level,vein between
well-defined,smooth HW and FW;many angular frags.CK. Parallel thin qtz.
stgrs, in wR. with depth vein divides infto many stiringers.Dip of vein
66-78m. On lowest level vein consists of a series of veinlets en
eémeron:

/ In strike the vein zigzagd,suggesting
(~ two preexisting fracture sets (NKE,NW,
A about ®0° between, .

p
| \- Ore galena,Zn3,eepy,py,tet.in white glas-
TN sv eryst,qtz. with bar-. Galena chief pro-
RJ\A duetjese;evervhhere much crushed,shows stress
;\ twinning. Cccpy IG with ZnS. letallie sulphs

3 often shatbered,cut by white glassy qtz. veln=

lets,with perfect ecomb structure. Vugs. The galena carried 10-17 0% JAg.
Gold very sparse. . Cepy,py,Znd increase with depth,gold also. In upper
levels vein carries 1/2-3% gouge,FIW and FW. This vein,like the others,
gshows marked impoverfshme nt in the 500' of vert.development,and tends
to fray out and disappear,
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LAKE CITY, COLORADO

Source: J.D.lrving and Howland Bancraft, 1911, Geology and ore de-
posits near Lake City, Colo. USGS Bull.478.

Regional Setting: Wihhin the San Juan volcanic plateau, northeast of
@uray. Within the province of repeated major domical uplift.

Country Rocks: Premineral

. Pokosi Volcanic Series: Wuartz latites, andesites.

~ 8illverton Volcanic Series:
Henson Tuff: Debris of andesite,in places,fragments of rhyolite,
latite, amdesite.

Byroxeneffndesite: Massive;to 800 ft.

Bu%ﬁgsﬁggite Tuff:llainly sandstones,grains volcanic. Mknor layers
of shale,limestone

7 "% Bureka Rhyolite: felsiticmfew phenocrysts. Fluidal texture.

Picayine Volcanic Group:Andesites,dacites,quartz latites;some
rhyolite. Cliff-making. XC,,
All are considered Miodene. Vet ore
Intrusives

Rhyolite, quartz latite,andesite,quartz monzonite porphyry.
Strtural relations not described;some look like sheets,others
appear trangressive. No reltion to ore deposits.

¥ Structure:The accompanying structural map shows contours drawn on

the contact betweentthe Lureka rhyolite and the Picayune group.

These suggest the northern flank of an irregular dome. Whitman Cross
and E.S.barsen,193%5(A brief review of the geology of the San Juan
region of southwestern Colorado, USGS Bwll.843) state that the body
of Picayune volcanic group (the north end of which is shown on the
structural map) is about 10 x 138 miles across and represents a volca-
nic dome. (P.60). Irving and *“amcroft state that the Picayune griup
once formed a great volcano,the center of which was once a few miles
south of the area of the structural map.

“he following facts suggest that this dome,although possibly also
a dome of accumulation,was tectonic:

l.Irving snd Bancroft record northerly dips up to 45."759 5ﬂ%?‘

Q?. the overlying Bureka rhyolite shares in the doming.(Omit)

;2. In the SW portion of the structural map,the Pdtosi volcanicazs dip

E or NE off the satellitic dome shown; Hrving and Bancroft state that

the Potosi volcanics dip northwatds,like the Picayume group, but at

gentler angles (p.23).

4. Plate I of Cross and Larsen show the mass of Picayine volcanics
Srpaptlyess bounded ,on the N, W and S,by a semicircular fahht,The

ONIITANIONT §SI00¥d AOdNTIVLIIAN ONIMFINIONT TVIID0TOID
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norhtern segment of this fault is shown on the structural map. The Tec-
tonic rlap of Nanted States shows displacement on ths concentric

fault down toward the center of curvature,caldera-fashion. ‘he relation
beggween caldera collapse and doming is well established.

4, All the structural contours showing doming on thesstrucural
map lie north or east of the concentric fault. As will be shown,most
of the veinefractures are so oriented as to suggest tension fissures
produced by domical uplift.

Relation of Vein-fractures to Domical Structure: At the western
end of the district,the north-trending fractures ( Gallic-Vulcan,Ex-
celsior etc. show no relation to the domical structure.*roduction
was small. The Ccean Wave and Pride of 4merica fractures parallel in
strike the structural contours,and dip and dip southeastward into the
dome. They suggest tension fissures formed by crustal stretching. +he
Lellie fracture dips northwestward with the strata.t might be alonmg. -

/ . . ¥ol/vers 5!:/‘//1175 s
flerd - hrPccia TN i in Tovee Jip s AL N .
The Ute and Ulay veins of 'the Hidden *reasure mine (largest produ-
cer,lie either along fractures radial with respect to the doming,

or along antitheric faults longitudinal with respect to = northeast-
trending nose off the main dome.

appear to be radial with respect to the dome,fnYﬁT_ Misspvri
/Dz re //rf‘/s 7/;( 5/’ffu{/y’;‘r1 ConToves $cims S WV bt He dome .

“etallization,. -~

The northeast-trending fractures in the eas*érniggrt of thgfgistrict
7€

Character of the Veins

37 7 Iwo types of veins:simple filled fissures and zones of sheeting and
| brecciation where most of the vein material was formed by replacement
7'>,of the country rock. Both types are common in the same lode. Included
T /rock fragments in all the lodes;many are highly altered but some are .
\_simply surrounded by vein matter,with little alf§eraion. Re¢pléiément mmer
41 3 s : "o - 1 : .
rea ‘é X : f{ ? e %-n ewlll%?yh, Uoli;:t y}"z,e‘/ler:lesm o%'lst ,]B81 ac ﬁ]{;l dCtr'hoso ko,% o} dle% F%.Iéee cvee Iz;{l & Coct%selrosn ally
were wider towvard surface,gradually narrowed with depth. Pracfically
# all veins explored by deep workings have pinched out ®rkXxmXy almost
entirely-Lellie, lack Crook,Golden Fleece narrowed into a single small
fissure;others divide into a number of stringers which finally disappear.
Along the strike,veins usually split into many branches which finally
disappear. y \
There is a conformity between jointing and vein directio: ‘| 7/
Jte vein,main producer,was more refular but also had Pinches and
swells. In generallhe veins seem to pinch between ore shoots.

/
lost veins carry selvages and are probably along minor faultsc N
Vein lexture

Crustified banding is absent,but drusy cavities,some lined 5
with projecting barite crystals,exist. White crystalline quartz sedms
to be latest vein mineral(except for ruby silvers,thought to be secon-
dary).
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Paragesis

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 the upper levels; ores con-
taining only arg-galena and arg-tetrah.were low-grade.

The ruby silvers occurred filling cracks or crevices in fthe earlier
sulfides,or as crystals lining vugs.

Or= Shoots

Many ore shoots simply swellings in the vein,which pinches away foom
the shoot. Second type=segregation of valuable minerals within a barren
gange. 12237, /70

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

Notes from Mine Descriptions.-

Gallic-Vulcan

Original vein small,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 plenely fill the interstices.

Hidden *reasure
Ute vein by far the most productive in the district. Arcutate strike,
convex to NWjalso dip flattens in center of cup.Ave,dip 56-60NW.

Sverage width 4';minimum width O,mere fracturej;max .,at one place,20',
Wide 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. Yext,separation of walls,slight movement,
one past the ovher,produding pinches,swells,some brecciation. lst period
of vein filling:1,qtz,2,rhodochrosite,teyrahdritemgalena;3,qtz. Shattering,
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 terahediite and barite,minor gale
ena and qtze.

Pelican

See sketch on p.2. Average width 1',but reaches 4'. A quartz-cemented
reck breccia,in places with "ghost fragments"., Paragenesis: l.Block dense
silica.2.barite,gslrns,fréibergite,barite,white qtz,pyrite,sphalerite.
3.,Pyragyrite,galena.Silica and barite are the most abundant. Sparse rho-
dochrosite. Drusy cavitties lined with white qtz.crystals.

Missouri Favorite
~ the vein may be along a strong fauylt-thick gouge and slickensides on
HW. Gangue almost entirely Barite,with a Iliftle qtz.j;galena,tetrahedrite,
ccpy.ZnS.

- 3 -
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Monte Queen

5 ft.veinjwalls carry selvage in places. 3 small ore shoots;vein
pinches betweenja few sheeting planes with quartz stringers., Pyrite-
tetrahedrite sho ts low in silver. The third shoot,resin ZnS and steel
galena,?5 oz.Ag/ton,notable bismuth. Gangue qtz.,vein 211 rhodochrosite
in one face. Vein pinches on dip also,forming small shoots wihhin the
pay shoot. Or rather,vein turns down dip to barren rubhle-filled fissure,
fragments highly silicified but barren.

Golden Fleece

Country rock of vein fine-bedded tuffs and flow breccias,overlain by
cbarse agglomerate, Yein quits sbruptly at this. Rickard thought the con-
tact depositional, authors think it a bedding fault, Vein a mass ofvery
irregular country rock cemented by dense granular gray and white qtz;some
fragments highly silicified,impregnated with pttzite,tetrahedrite etc,

=10"'. wj . Uppe ve ipite wllsrvein faded out into less broken
Qn& mlnéggllzgg £o%ﬁ. }E’E8ng% Eunnef,%glg i8 narrow but distinct filled
fissure with fairly definite walls. “ere at one place was mainly rhodo-
chrosite. Branches in lower level (subparallel).

Ore was petzite,pyrite,freibergite galena,pyragyrite;gange f.g. white
and gray qtz.and rhodochroite.

Black Crook
Here the same tuffs and flow-breccaas dip 15-40 Ejveins cut them n-rmal
to this dip. “ain Yein the Ilma,strike N;dip W,70 at surface,then 45,
at bottom 58(1300' down). 'ein has small feather joint branches in the
tuff. FW more regular,carries selvage but not everywhere., #¥ein not a simple
filled fissure but a series of sheeting planes,in many places brecciated;
replaced by vein matter. Width 4-8' but pay streak only 20".

Ore:qtz-barite-rhodochroiste gangue;ZnS,PbS, a little terahedrite,
pyrite,minor ccpy;irregular bunches of pyrargyrite. Au*Ag ratio 1:7,

Conclusions.- The vein-fractures mostly lie parallel or n rmal to the
structural contours of the dome. All but one of the concentric fractures
dip boward the apex. intramineral movements were comon,producing breccia-
tion which goes with tension. Since both the 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 with tension fissures due to arching,and ragtxakx
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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