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ace buildings of the stride ef the West Mine



The Pride of the Hetet win system is situated in. OmmàwjMm Ouieh, 
near Bilveriest, Colorado. Four months m s  epmt by the writer lit geo- 
logical field studies of the property and another four months in labora
tory work. The field studies included surface end underground geologic 
mapping, together with a magnetometer survey of the vein system» 
Laboratory work included pétrographie and mineralogrsphic examination* 
of rook and see specimens*

The Pride of Ute West win system constitutes one of the southern 
veins and fissure# of the Silvertsn volcanic center. This system la a 
v#in~fiiled fissure sens linked by numerous small fractures* It dips 
steeply to th© southwest and strikes It degrees #  the northwest*
Although the fissure system ha* been traced for more than 4000 feet along 
Its strike, mineralisation has been found to be present for only a little 
over half this distance* In depth* the mineralisation has been found to 
be continuous for at least 900 fast*

Since 1880 production of era from the Pride of the West Mina ha* 
been Intermittent, but It Is estimated that ore to the value of $2,500,000 
has been produced since- that time* The Osceola Mine* which lies to the 
north of the Frida of th* West Mina on the same vein system* has produced
a smaller quantity of ore. The chief metal produced from the vein system 
is lead, followed in order by sine* stiver, and gold.
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Rock» in the vicinity ef th# win system consist ef pap#*C#*k*lam 
schist, overlain by a nearly horizontal cample# ef tertiary leva flows 
and pyrociasties* Isolated mesas ef nisei ssippian limestone occur, 
engulfed in the lava flows and pyraclestios# It Is thought that these 
masses originate through the undercutting action ef the leva# smd pyre- 
elastics when they flowed ewer m  around the limestone outcrops# The 
source of the limestone masses is believed to be several mâles te the 
south of their present position and at # considerably higher élévation» 

Replacement was here the dominant process of vein formation, 
although open-space filling was often observed* The mineralisation 
falls within the epltherml-mesotharml 'temperature range and produced 
massive sulphides. The sulphide or# minerals war# deposited in a rela
tively short time and war# preceded and followed by the precipitation 
of extensive amounts of quarts and lesser amounts of carbonate. The 
mêm  of sulphide deposition is well defined and is pyrite, mphalerita, 
galena, chaieopyrita and tetrahodrite# Hydrothermal alteration was weak 
and resulted in occasional development of chlorite, serSeSSe, and clay#, 
A definite propylitic alteration is associated with the mast northerly 
part of the vein system* Supergene alteration is practically absent 
because ef the excessive rate of erosion#

Urn major geologic features controlling the mineralization include 
lithology, jointing and rock contact#* The andesltic-type flow breccia 
appear# to be lithe logical ly the most favorable host rock, with latite 
flow breccia next In importance. This iithie favor ability is praMbly 
determined by the fracture characteristic# of the rocks* dinar geologic 
features controlling mineral!ration are gougy slip planes and changes in 
strike and dip of the win*
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# #  pmptom sf # »  ##si@#s liwwstigstlsfs et th# PyW# sf the West 
Hise enS essssletW mining pespeetis# wes ts detemin#» Sf possible* 
th# geslsgic feeWres ssntrellliig the iocalisation sf the mineraliza
tion is # #  Pride ef the Wat win

In mêm te determine th# shew emntwle» the fellemSng pwsadwe## 
mere #«###%#####

1* Metalled geolsgie map# sf the sWergrmmd writings sf the mine a 
situated m  the Pride sf the meet win eyetem were prepared*

2. Detailed end eeeenneieemee geoisgie mpplng ef the enrfee# wee 
undertaken in the vielnlty sf the Pride sf the West win system*

3* m#gn#t#met#e and geschwisel traverses of the win system were 
carried eut*

4* Detailed field and laboratory studies of the mineralogy and 
petrography of the area were made*



The Fylde gf the West Mine is iee#ed in the Anime* mining district* 
approximately flw miles due east ef Si Ivey ton* Ban Jean County* Colored# 
(Figure it page 6>« This mine# together with the Osceola* little Fanny* 
and Cream Eemistsim Mines* is situated m  the east side of Cunningham 
Biloh and m  the west flank sf Breen Mountain (Flat* G).

Ground severed by these mines and the surrounding area will be 
termed the "Pride Area** for the purpose of this thesis*

The Pride Area is approximateiy two and a half miles from the small 
town of Howard wills# which is situated at the confluence of the Animas 
River and Cunningham Creek* a northerly flosta® tributary* The mines in 
the Pride Area are accessible from Reward wills by a moderately steep 
graveled road* which is kept open throughout the yew by the County* 
except for short periods when severe reck and snow slides occur* From 
Howard wills access to Silver ton is by way of Highway 110$ and from 
Silver tom both Ouray and Durango can be reached by Highway WO (Figure 1* 
pegs *}*

t,JULMJLMÆMA,JL  S ^ É J Ê J L A ^ k Æ M

The first geologic mapping In tbs Sen Juan Mountains was done by
emwber# of the Hayden Survey on a scale of four miles to the inch and 
published during the period 1ST4 to 1SW* This survey wae followed by
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more detailed geologic mapping of the western part ef the Sen Jyan 
Moofitalns prepared by W« Cross and his associates and published by the 
United States Geological Simmy* Included in this letter work Is a 
United States Geological Simmy Atlas of the Silvertcm Quadrangle# pdb# 
llahsd in 1905 st a scale of one mile to the inch. Bils is the only 
available amp that shows the geology surrounding th# Pride of the West 
Bine# although a detailed map of th# .Arrestee Ses&a directly to the west 
of the mine area has been published by tarn»# C19 # )«

The Wide of the West Bine m #  first described by Renees# (1901# 
m* 169*170) i#, the eeomcsA# report of the Sliwstwi Quedrangle of 1901* 

Vein eystsos of the Arraatr# Basin# directly t# the west #f the 
Pride #me Ares# m m  discussed by Burbank (1933# pp.* 135*214) in 1909* 
B# alee discussed st some length. In the am# paper* the regional gee* 
logic structure of the SI Iverten and Telluride quadrangles*

Brinker (1940) undertook a private examination of the Wide of the 
Best and Green Mountain Mines for the Denver Equipment Company. Alee 
during 1940* M.  S. Sanderson end A* I* Kroeger made # joint map of the 
fride of the West Bine and adjacent properties. This mine map was found 
to be reasonably accurate by the setter and was used as a base map far 
underground geologic mapping#

In 1950 the Pride of the West and associated mines were described 
by King and Allman (1950* pp. 71*74) In a Bureau of Mines Information 
Circular*

Megan (1951) completed a thesis problem at the Green Mountain Mine* 
As the Green Mountain Mine is not directly related to the Bride of the 
West vein system# only Begem*# Surface map# ef this mine have been
Incorporated with, the Pride ef the West maps*



f4*1*1 mxk mm m fmm m m # #  at th# Prié» ef th# west
Mine Juries th# smms*# ef 4950 am# 4954* %##g#mt#4y half ef this 
tim  mw # w t  in # #  wWaegemm# geelegy ef the Peids ef th#
West ### 0#e##i# WSm #* Serf at# .wash' eee#4W the remlndW' #f th# time* 
«Mali ### divided amen# a #i#e#ietim swvsy, geelegie plane table map
ping* and magnetemet## and $eech*m&#*l -teravwses*

time ###t am petragraphia and #dm###4####h4# exmdnatien ef thin 
sections and a### at the Oeleeeda Wheel ef Wines averaged afeent four 
mm##*

# #  w l t w  WLSh## to aahmem&edg# with tha#% the #$#4 stems# given
Se hi# by the effiaial# ef the Great Western Mining Corporation and 
###alaliy te #* M* Chase* General manager# W* G. W* Fleming* Forsmm# 
and Se Wr» 1# Heilman* General Maintstiane#* W# else is indebted to the 
staff of the Geology Department ef the Colored# Wheel of Wines* and in 
pmtêmlm to Gr* tmmm ft* M m *  Or* Bdbert H* Carpenter* Kermlt S* 
Harness amd Geer# D* Fraser* For ###4stem## in th# field he Is indebted 
to Margaret F* Cook and John C. ####*
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The W %  Mm Mountains constitute m #### of 3,000 square Wlies on
the western eSie of th# San Jhan Wlssiis Area, shiah Is a deeply scored
volcanic plateau situated In seuthweetsen Colorado, and adjacent parts
of Hew Mexico (Figure 2* page 10)*

The San Jam Mountains form a group, rather than a chain of high#
nigged mowntains* These mountains mm m  outlying group of the Southern
Rocky Mmifitaln region, which extends from Central Mew Mexico throu#i
Colorado to Southern Wyoming*

A greater part of the mountain area soBSlsts of high and rugged
peeks* wltS* only about mm pmmmt of the area having an elevation of
less then T*080 feet and st least fsurtem peaks having m  elevation In
excess of 14,000 feet» Foothills from s conspicuous feature of the Sen
Juan physiography on the south end eeet flank# only# elsewhere, they 
rise with comparative abn^tness from the adjacent plateau# and lowlands. 
Canyons that radiate from the mountains are a strikingly characteristic 
fed»# and greatly facilitate travel In the mountains*
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Th# Pride of th# Wet Area l# legated in Cwmlnffim Onieh^ a deep 
saoyoo with mils through Whloh fimns th# largaat trifeytary
of the Anima# Blwr above Sllwrtoiv The Gulch is hounded on the west 
by King Solomon Wwitaln and on the east by Galana and Green Mountains» 
all of which exceed 13»000 feet in elevation# Wide of the Heat» Osceola» 
and Green Mountain Mines» all have firsS»le*el adit elevation# rengin# 
between 10,300 and 10*400 feet» sMle th# little fanny Mitw adit is at 
approximately 11,600 feet#

#juau—  a,a

Part ef the San. Juan Mountain# am# traversed by the Continental 
Divide# the Divide* which eut# the northeast comer ef the mountains* 
travels in a ainuous mewwr to the eenter of the group and then turn#
toward the south#

The San Juan Mountains supply water to two m3®* river systems* 
Hater from the area east and south of the Continental Divide flews ini© 
the Bio Grande and thence into the Gulf of Mexico# water from the area 
north and west ef the Divide flows Into many of the headwater branches 
of the Colorado liver* which in turn flows into th© Gulf of California#
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Tributaries originating in # #  San M m  Mountain# ahon s radial pat
tern from the aantasr of the region to the eutside* larger valley# em* 
manly are V  #h##0$ «ndl the master stream or# In general working at a 
depth of 5,000 to 6,000 feet below the adjacent summit## The Animes River, 
the largest river In the Ssn M m  Wmantains, flam in # general southerly 
dtreettan # m m #  the center of the western portion and finally join# the 
San M m  River at Farmington* Mew Memico#

C. l . i  » ........a .« ........ 1 1 *  #

s,.i,„a   j j-i-A,.,-. Ii.,g,».,a.,i„â. la,,#

Freoipitetiom varies greatly# it ranges from SO to 50 inches in the
heart of the mountains, from 10 to 20 ifwhe# in the perlpWral belt of 
lowlands* ami below 10 Imebe# in the adjacent arid plateau country.
Snowfall average# between 20 m i  30 feet In # e  higher mountains» The 
last heavy snowfall usually occurs In early June* m i  the first- winter 
storm occurs about the middle of October. Normally the trail# are snow
bound from the last of October until the last of May* but access through 
the deeper mountain valleys c m  be had throughout the entire year* except 
st times of severe avalanches.

It has been the writer9# eepsrlmc# that* during the month# of July 
ami August* intermittent shower® ami thunderstorm# c m  be expected between 
ten e9clock in the morning m d  five o9clock in th* weening.

Owing to the influence of the mountains, the weather conditions are 
much mars unlferm thsn those on the piste##, and Severn* heat and cold
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#*# imperatively rare* Bessys# ## the high altitude# a sharp con» 
treat exists between day and night tweratyres# and m  adequate supply 
ef blanket* should b# taken by anyone contemplating camping cut in the 
mountains, the temperature In January varies from 13 to 20 degrees# end 
averages abcwt SS degrees in July and August#

fJLJLMJk  MJt X K M

Vegetation is directly related te altitude and rainfall# In the 
peripheral plains# where climatic conditions mm semi-arid# there are 
abundant grasses and sagebrush and ether lew shrubs# but few trees.
Where mmm ere iwuntainous# the tWaer growth covers the entire slopes
up to timber line# Which ranges between 11*000 and 12*000 feet. Above 
timber line the slopes are covered with greases end alpine plant## how
ever* many of the slopes at this altitude mm m  precipitous that erosion 
is extremely rapid and a soil cover i® unable to form.

Meat of the San JUan Mountain® m m  in National Forests# The Pride 
of the West Area Is situated along the northern border of the Sen Juan 
National Forest#

  JL.il — IJhui
tJÊJBL^JÜUUk__
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tile Sen 2mm HmrnMm mm, Is spaerssly settled, the population being 
conesntratad in the valley# m m  the Wede## of the sewitalns and in the 
mining tern# within the mountain#. Silvewtm* the largest mountain team* 
has e psguletiem of wall m m  a thousand, and beth Ouray #W Tel lurid# have 
p^ulations of Just under a thousand» Durango, m m #  of the mountains* 
and Montrose nor# of # #  mmmtains, hwe considerably leegsm populations.

IWus^plea

Shief industries «## stock raising, lumbering and mining* Tourist 
trade offers great potentialities for the region because of the speeteeo- 
lar alpin# eoenery, hut the last of good mmmmémtimé for tourists he# 
prevented its development, the chief Industry until about 1900 was mln* 
Sng# but now this iWustry has daelined* In the last few years there has 
been e striking inoreas# is mining wtlvlty, and It Is pdroMbl# that the 
increasing world shortage of base metal# will produce a revival of mining 
In this region* The mining industry is favored by the abundance of leesl 
timber fm w&m working#*

Originally railways served most of the mountainous area, eemesiing 
the local mining ©enter® with the pleins mes* Slme the dee line of # $  
mining industry, all #f the mountain railways have been discontinued* A few



m

$#W m&mm&tte* # W #  wemrse the mrnmW##* #*## m e  peeealite fm # #  
entlts  tesre ####% in Wm* e# sre «Is# w m e #
m# w i t  trs tls t n«wl: iy  «Swrs m# ##*##$#*## Im i # *# #  «ors l*p#*a#bl# 

in ̂ %e Mj&tm- tmmUàm ftm October wiUl



Mstorr #  tb# Smn Jmm has Wen wsrked eut in
detail by A t w W  end letSier (I93SI» pp* t7*3S) mê the #elie#im# dieewe#
slon represents s partiel ewmery e# theie weorà* lamtee this history 
Is «Ktvemiy emplee In ell Sts details* only am eut line will be pre
sented here*

the fleet Im p o r ta n t  event in the physiographic hlstwy of the peemmt 
Bm Jean Mountains was the fensstlen In labs time of the San Jew
pmmplwm* of the peneplane surface lute a large dm# ante
dated the d#v*lep##nt #f preetlealiy all m i  sting tepegrephl# features of 
the région* Warping of the center of this mvfme te about three thou
sand feet above the periphery probably Is responsible for the present 
radial drainage of the mauntaln#* The Anima# River departs fro* this 
radial pattern since its course pertly retained Its aneestral character 
and wee mt effected by the slow warping of the peneplan*. Reformation 
of the San Juan pmmplmm according to Atwood and Esther (1932* pp. 21-26 ) 
marked the transition fitm oilmens to Plelotooen* time*

Erosion that followed the defwmation of the San M m  peneplane he# 
been termed the Florida cycle* Many of the pmmnï  deep canyons Show the 
effects of this erosion cycle by en cuter troughlike for* with compere- 
lively gentle slope## It I* possible that the oharn#* 1m elope of the side*
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of Ciirmin#iam Gulch abcmt # thowomd fwS it© base is i-eistsdi to
this erosion cycle# Master streams wre brought to grade during this 
m m  cycle, sod the Florida cycle is now recognized by benches or 
d«rs high m  the existing walls» The Florida cycle was interrupted by 
a period of glaciation termed the Oerre stage* end it Is probable that 
this was the greatest g Isolai stage in the San M m  Mountain#* A new 
domal uplift* which raised the carter approximately 2,000 feet, terminated 
the Florida cycle end caused a vast rejuvenation of the existing rivers#

in the center of the San Juan Mountains* erosion formed canyons 
hundreds and even thousand# of foot dec# by a cycle of erosion termed the 
Canyon cycle* After the beginning of the Cmyem cycle# the region ### 
again subjected to a glacial epoch termed the Durango glacial stage* The 
effect of this glaciation wee similar to that of the Cearro stage* $â,Si 
the characteristic feature# of Alpine glaciation being formed* The Dur
ango stage was followed by another glacial stage termed the Wisconsin# 
and this Is the last evidence of glaciation In the Ban Jban Mountains.
Much of the remarkable scenery today is a result of this Wisconsin glacia
tion* There mmm  probably only small amount# of ice-free land at the 
time of the Wisconsin maximum In the- San Juan Mountains* Hcnmver, this 
glaciation mm all in the form of valley or alpine Is# and ail the gla
ciers tsminsted in the mountain4 a foothill rone* The largest valley 
glacier, the Anima#* with an a*## of *00 aqua*# mile*, probably covered 
two-thirds of the Silvsrton Guedbramgle# With few exceptions* the main 
catchment basins for the Wisconsin Is# originated at elevation# of 1 2 ,0 0 0  

to 1%000 feet* The main results of this glaciation are briefly summarized 
below*

U  Circles were developed* especially in the Sllwrton Quadrangle*
iMwe practically every peak I» surrounded by deep cir###*
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2# Deeply etmrei basins and the V  shaped profiles for practl* 
sally all valley# in the meuntaina ware formed*

3* A large mmàmt of lake# resulted from the daaming ef streams*
4» Fluvioglacial deposits of consMerafeie magnitude m m  laid êmm 

in the valley bettom*
Cunningham Oulch appear# to have been perceptibly deepened by tee» 

the reek walla am# scraped clean» intertrlbuiary spurs have been bewied» 
and meet of the tributaries new occupy hanging vellaye» (Figure 3* page 19), 

Following Wisconsin glaciation* topographic conditions* together with 
the prevailing lithologie#* were favorable fm the development of land
slide pbenomena* The Sam Juan Mountain# may b# designated as one of the 
classic areas In the United States for tb# development of landslide pbe~ 
nomsna* Which includes mil creep* earth slides* mud flows* talus slump#* 
rock slides* and reck falls* In the center of the mountain# these fea
tures are especially prominent m  the steep walls of the cirques and in 
the steep-walled valleys* torrential wash from spring thaw# and other 
scursss are a common feature In the higher mountains*

in conclusion* It can be stated that erosion and uplift acting in 
Quaternary time has resulted In s highly dissected dome modified by fea
tures effected by intense alpine glaciation. In the relatively abort time 
slmc# tb# Wlawmsim ic# rstrsstsd f*wm th# #ec*a#*&4Kl;**h, only slight sham*## 
have rssultsd in the area* Str#«s are actively engaged in dozening 
their charnels and in only a few cases have canyon# been formed since the 
Wisconsin ice retreated* The Canyon cycle is thus still in its youthful 
stage* having been interrupted ley both the Durango and Wisconsin glacia- 
tien»
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Figur# 3.— View looking north down Cunningham Gulch from the Pride of 
the West Mine. Note the "U* shaped profile of the valley 
which was formed by glacial erosion.



Befimsl. geologic h is to ry , stratigraphy, petrography and petrology, 
strw W r# and ecoiwalc geology are discussed under the general heading

Far ease of discussion, the gaelegie history mf th# B m  M m  Moun-» 
tains has been divided Into prewDmbrlan, early Pslwsele, late 
Paleorels* M##erele m e  Cenorole.

Pra^a^agpiap
Use pre^Cambrlm reeks have $ #M# distribution In the Ban Juan Maun*

tains, but the only large ##*### euter#pimg eontSnmssly mmm In the 
emthmst and along the northern edge of the mountains. The rugged Needle 
Mountain» situated in the smaSwest .of Silverton are eeapoaad entirely of 
these recks» The prewGaabrlan reeks are eegpesed of a group of eoaple* 
Ignseua and mstamerphosed reeks that haw been tentatively correlated with 
th# pr#""G#*&rlan reek* of th# Front #hmge.
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Ik# #W##% rook# laclwd# # ##rl## of highly m#t#morpko##d mpy#$#l^ 
11a# md %&#*# ommr la ## vlolalty #f th# PrW# of

###t #%# m d  #111 h# dl##9$##d 1#%#* la #### d#Wl* Tb#y #*# 
%mk#tl##ly ###r#l#$#d #1# the 2M#* $prla## f#r«#lloa of th# P*@nt 
km##» laj#o%#d Imto thl# ##rl## of rook# ### # mrl## of #oW latr#» 
#&*## m m  0MWkly oorrolmt# with tb# MLk## P##k hotho## ##W *#$o*l* 
#t#d lotrwolv*#» L#t#r* # ##rl## of ho#lo rook»# InolWln# the Irvin# 
%#m#tome* mr# ImtamoW W o  the eorller #W$t# m# @8*1####* the## 
l#tr##l## rook# ### relmted la ### to th# ample* of heel# Igoeee# rom# 
1# the Promt km*#. After thl# ImtrmtoA* th# V#ll#olto oomplmeret# md 
th# #mom#hm# formtloa* #him* to##tb#r m# kmom ## th# Needle &**$"» 
t#m mo## mr# leld dmm* The V#ll##lto oooelomrmt# #ad U#o##p#her# 
fermtlm oonelet of # eerie# of mortelt##$ #l#t##* eehlete md om^ 
glomerete# of m  ohvlm# #edlm#tmy #i#e ml b#v# hem tmtetlvely 
oorrelotW #1# th# Goal Greek mefte&t# of th# #Ta#t km##* ^h# yome##t 
pr#*cmb#lm rom# mn##t of m o m m  mrl#* of ooW Intruelve# md me 
correlated mth th# Orlppl# Greek ##WLt# #md silver M m #  granite.

Th# hletery of th# S*a Nomtaln# during th# #mly Paleozoic i#
#l*llar t# that of th# #*mt ***% the relatlonehlp overlap* ***»
gaata m  Intarmittmt but progreaelv# aiming of tb# high ere# in tb#
S m  jNm region, Tbl# aiming# prmebly reaultad In tb# extmslon of 
the Paleo^mdlllerean t r m #  into Weston Colorado.
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Late Paleozoic time was characterized by the development in South
western Colorado of an elevated region with a general northwesterly 
trend# termed the San Lu 1 s-Utieempahgre geanticline. This geanticline 
probably had a similar development to the Ancestral Rockies or Colorado 
geanticline of the Front Range which was formed in Mississlppian and 
Pennsylvanian times. Evidence from sediments desposited at this time, 
however, does not indicate as great an uplist in the San Luis-Uncompahgre 
geanticline as in the Colorado geanticline,

Btaaggte.

The Mesozoic era is represented by prolonged accumulation of over
9,000 feet of sediments which were deposited around the margins of the 
San Juan Mountains. However, there is no definite proof that these sedi
ments were deposited over the entire region, hence it is possible that 
the San Juan Mountains remained a positive area during this time. At the 
close of the Upper Jurassic, moderate crustal deformation occurred In the 
northeastern part of the San Juan Mountains, The presence of volcanic 
debris in the Upper Cretaceous McDermott formation, indicates that there 
was voleanic activity in the area north of îXarango, This represents the 
first important evidence of volcanic activity In this area since the pre- 
Cambrian and gives a forewarning of the tremendous volcanic activity which 
later occurred during the Tertiary period.

Following Mesozoic sedimentation, there was a period of peneplanation
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which stripped thick Mesoroic and Paleozoic sediment® from the eastern 
and possibly from the central part of # #  Smn Jwsn Mown tains# After
this penepl anation had taken place there began the formation of the 
so-called ancestral San Jban Mountains* the mountain but Ming mss 
achieved through regional uplift and dcmal deformation of the entire 
San M m  province, with # differential vertical movement in excess of
10,000 feet. This oregenlc movement prebW»ly correlate* with the tare- 
mWe revolution In the southern Becky Mountains. Early in the stage of 
crystal movement there began extensive volcanic outpourings Witch con** 

tinned with interruptions into the Pleistocene or possibly even smre 
recent times* A groat flat volcanic êmm over 100 miles across and 
probably several miles high was produced by this volcanic activity* This 
dm# has subsequently been faulted, slightly tilted, gently folded, and 
deeply incised by erosion to form the present San M m  Mountains*

In coder that the volcanic rocks that occur In the Pride Area may 
be viewed in perspective, a brief review of the tertiary history of the 
San Juen Mountains is new presented#

The first formation that has been definitely assigned to the Ter* 
tiary in the Western Sm M m  Mountains is the Bidgway tlillte» This 
formation consists of $ characteristic boulder pa^le till# and the 
deposits Indicate at least two invasions of Ice, probably of the pied* 
mont type, which occurred around the periphery of the uplift* The 
occurrence# of Ridgway tlllite in the San Juan Mountain* have been corre* 
latsd with other deposits of till in the San Juan Volcanic area, all of
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tâsissb mm mmïy Wmm® il» age# Btls giseistlen te probably m
incident In the long period, of ereeion during early Tertiary times «

Repld erosion, of upland swfeee* produced vest piedmont alluvial 
fane In th# lowlands* According to Atwood end Mother {1932* pp. 17-18 )t 
thee# depoelte eppeer to he of the holeon type eimller to thoee now 
eommxleting in #outh#e#^m U*$#A# TWee piedmont allawlel fen deposit# 
eeoumleted to depths of over 2*000 feet end hew been termed the Tell#» 
tide conglomerate*

Deposition of th# Tel lurid# conglomerate me# followed by violent 
outpouring* of andesltlc tuff breccias termed th# Sen Juan tuff* This 
tu ft mpmmmt® th# first veicamlem in the regiont 41th the exception 
of brief let# Cretaceous volcenic activity described above In the 
McDermott formation* Extensive erosion followed deposition of the San 
Juan tuff md # rugged topography we# served Into the debris*

TM® period of erosion was followed by extrusion of a series mf 

well-defined flow# end breeele# termed the $ilverton ifeleanie eerie#*
The meet Important rock types In the series ere# istlSs* rhyallte* 
pyroxene #nd##lte$ #nd # series of pyroclsstics* The majority of the 
rock® In the Pride of the West Are# belong to thl# welosnic eerie# and 
they are discussed in full detail wider that heading*

After extrusion of the Stlverton seriee there was a period of 
erosion followed by another period of violent volcanic activity* A 
greet complex of volcanic formations ranging in composition from anisette 
to rbyoilte were extruded during this time* This series# perhaps the 
thickest of the Tertiary volcanic deposits in the ere*. Is celled the 
Potosl seriee* At the culmination of this activity the Sen Juan region 
was probably $ broad plateau standing substantially higher than Its sur- 
roundings#
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Apmlm tbw* follmwd # #p*#t period of *ro$im in *bich very deep 
eenyem were cut and before my degree of tmturlty we# reached, mother 
eerie# ef lev## end pyroeleetie# we# ertrwded# fhl# new eerlee# termed
the Fisher Veleenle series, resembled the Silwrton end Feteet eerie#* 
with the chief flews having the composition between # let!te end m end#*» 
site#

Another period of extensive eroslm occurred after formation of the 
Fldher Volcanic series, and the volcanic pleteee was carved Into a greet 
mountain range* termed the late Tertiary S m  Juan Ueuntalns. In Pliocene 
time this mountain range m s  reduced t© # graded surface of lew relief, 
and Atwood and Bather C1932, p* 20) believe that this surface is now 
represented by the summit of the present mountains# To this summit 
penepl me, Atwood and Bather (1932, p. 21) gave the name, San Juan pane* 
plane# The pmeplaned eurfae# wee euheequently ralaed two or tlwee thou- 
sand feet m d  can be correlated with a gemmai uplift in Scwrthweetarm 
United States# There is a possibility that the Sen Jusn penepl m e  eleo 
earn be correlated w&tb the Reeky Mountain pemepleme of th# l^omt Range*

Atwood and Bather (1932, $»# 27) consider that the deformation of the 
San &*aa pemeplame maa&e t W  traneltlom from Tertiary to Quaternary* This 
deformation m e  accompanied by the leat volcanic episode of m y  slgnlfl- 
mmm  In the Sam Juan region When the Hinsdale volcanic series were 
extruded* During this volcanic activity structural deformation of the 
region continued together with great lava flood# of basalt and rbyelite* 
which* In the San Jusm Mountain#* formed low domes, but which* in New 
Mexico and Southeastern 5#n Volcanic area* formed vast lav# plains 
hundred# of mile# across*

Since the Hinsdale volcanic# were laid down* the region ha# been 
subjected to almost constant crustal wsrplmg#. In general# there have
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been %m m$m  cfcle® ef mmim  slmse this periodi the earliest of # # m  
&s the FlaeW* e#le* emd the eeeemd I# the G m y m  eysl## shlch 1# ettll
In the youthful #«##* (See ###$ 16» 19)

l nlaJI.AJL6,J^âwEJu3l

epeet feem the limeeW# thee# #*# me eedleentwy eee&e In
the BrM# Same*

Besews# # #  Cerey lime#ten# ##### ## IwlstsS bodies ef tmk 
empilfed in tertiary lees flows end pyroelestles the orlglfi ef the lime» 
stene #11 be treated es s petrels## prebiem. end #11 be dlscysssd 
imâm petrography end petrology»

Lmm&JUUULJWLAJE __„■£.#JL&,gJk.A.gUg

Aeek* In # e  P#W* See# rm#e In *** from ere»<T#mhrl#n te Yertlmry* 
the reek# #r# represented fey Srehem sehlsts #md gneiss###
th* eldest reek type In the Sen JN»en. Mewntelne* the Peleewle Is repre» 
sented by the CXiray limestone ef %p#r Deeenlsm te Lower Pennsylvenlsn 
In eg#»

The Tertiary reck# #r# repreeented by th# Silverton Volcanic series*
which has been divided as fel lews by Cross and Heme (1905* pp. %#)*

pyroxene Andésite » w w » » w 100»3#000 feet 
bneenfbsedty

ten# Latlte * » - * - - * * * - 1*200 feet
Unconfomlty teeks Eiyolitc lfS00 feetikiemforsdty 

Ficsyune Andésite 500 feet
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Both th* Burns Latlte m i fiuvek* ihyollte oceur in th# région»
Burbank (1933* pp* 14$**144) be# divided the iweks Rhyellte into the 
following member** a Lower rhyeSite flow* a Medial twff breccia and 
m Upper flew breccia* This eub^dlvlslm was easily identified in the 
Pride Am# bet as e result of the detailed nature of the mppimg endear 
taken by the writer* additimal units alee were reeogmlmd*

Only the uppermost part of the Law## Emreba Rhyollte was found to 
be exposed la th# Prld# Area* sad pétrographie stodle# Indicated that 
this wmk is a latlte flow breccia*

The Medial tuff breccia was divided Into a lower assemblage of vol«* 
cmlc cmglamsre### m d  an ###r assemblage of bedded tuffs» the occur** 
mmm of rounded granite bowlders In the lower member made this unit 
especially piwSneiit.* A microscopic examination of the upper bedded tuff 
member showed that this reek is a mixed 11 W c  and crystal tuff of a 
rhyolltic to la title eewposltlon. BurbwA (1933 p* 143) notes that the 
Medial tuff breccia of the Bwreka ̂ yollte baa been frequently confused 
with the San Juan Tuff because of similar environments.

The %por flow breccia in the frftde Area was characterized by varia** 
ble compositloA* It wee found convenient for mapping purpose# to divide 
this unit into three divisions*

Rhyollte flow 
And#sit# flew
Flew breccia {andesltlc to tracMtlc in composition)

This dlvleien 1# of sp#cl#l *lg*4flcane* jb* th# Pride ef the West 
Mine as the flow breccia appears to be favorable for the deposition of ore.

The Burns La tit® constitutes one of the main divisions of the Silver» 
t m  series and was extruded upon the Bbvek# Rbyolit* after a well defined
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of thlo wyfow m #  found to
w&tW # gomtl# #»#t w N  dty* Burbank (1933# pp. WB*15D) bo# dlvWod tb# 
9U#^ lotit# lut# #*## dlvltlomw # lorn# Wff b*#e#l# mmb### # lotit# 
flo# meubw* o#d uppmr twff m#mb#r* lb# louwr tuff boooolo womb# 1# 
pm#omt 1# # #  frldk# Are# but uo# fmmd to b# too thin and lyrogwlo# to 
t# ##pp#d ## # mit# tboyofo### It 1# Included with th# a&ddl#
lotit# flow#

Bow# typo# of dike **#k bow# Won ####0* The## Include p*e^»#ab#lon 
**blotlto dike#*» Tootlwy dla&*#$, ##onlt# poophyry end fololt# dike#* 
t^th th# omoptlon of th# loot typo# oil &#** boon deoaylbod In deWLl 
by M*##n (19#1* pp. 98##). the fololt# dike# #ot oomur In th# vicinity 
of tb# ^pid# of # o  ###t #n#^ hev# not boon detweodned o# to oooot 
###k typ^ booowo# of th#iy fin# #poln eloe end #we##*lv# oltorotlon*
A p#t#oo#aphic #(#mln#tlon wo# mod#* and th# veoult* of #1# *## found 
wndw th# detailed deocelptlen of rook typ##*

fhl# rook 1# eopeeod #t the owefeo# in the #owtW*#t#m poet of the 
#*#* (Mote 8)* end 1# oleo #mpoe#d In th* uMewound weeklm## of 

th# %pld# of th# ###t %n# In ######% pleo*#. Th# OUeen Wounteln e#n 
1$ #lt##ted almomt entirely wt^ln #1$ rook type*

Th# rook 1# m*#*lv*# fmm# lr###l##* hlooky cliff## end 1# In gen* 
#*#1 um#ath#r#d$ Th# #ohleto#lty etrlke# fm# 48 d##re## to 95 
no*#*#*t end dip# et e fdrly cteep ###1# to t W  $e#tb#e#t* Thi* 
tud# oorreepond# cloeely with th# regional atrlt# of the pee^Cweplen 
aohletoalty In the South Bllvertan are##



The reck is medium grslned with a linear to platey sehistoslty, end 
varies in color from a black and %#lte mottled rock to a grey and green 
mottled rock. Qeartz and blotti© can easily be recognised in hand speci
mens, and the fine banding of the rock Is characteristic ever the entire 
map area.

fextnrei The rock has a granitoid to schistose texture.

Mlneralom^

Primary Secondary Accessory
Quarts  -30-35% Chlorite Apatite
Micros line -^— 25«3C^ Tremolite MagnetiteAlhito **-««**■*. 5*icW Clays Garnet
Muscovite — o~ BS Serlclta Tqpar

Hematite
Hornblende »■.»<•»«* 5—1C^

#mral Baser Intima Quarts is aidsedral and varies from 0.2 mm.
i

to 2.0 am. in sire. Unde! at or y extinction is very cmaexm.
feldspars are euhedral, tmWlar grains that range in sire from 0.02 

to 3.0 mm. in sirs. Only one thin section of a sample taken near the 
mineralised area showed extensive alteration.

The bietlte is lath shaped and euhedral, averaging 0.2 am. to 1.0 
am. in length. It Is highly pleochroic and commonly occurs In clusters.

Tremollt# occurs as long prismatic fibres up to 1.0 mm. in length 
and is colorless.
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ef leree ###### ef

msde* In #v

For Stâs reason, the three meet
are very iags&rtmt*

will be discussed

between
entends for an estimated distance of 1,600 feet, has s width of

t* If these data mm used as a row

t in excess of 11 million tons* As can bemillion cubic feet or a 
seen from the isemetrSe 
extremely Irregular* ft it## near



31

(%pee m d  alw#y$ a fault aantact %&#& latlt#
flows (Lower Btsreka lîîiyoiite)» Beddirsg mn obs@-rvscf mly m  the first 
l*v#l of th# PrW# #f th# *#$t Wm#» H#r# it ### fmmd to stri&e 40 d#gr### 
A#rth#**t # W  dip 30 d#gr##$ to th# $awtb###t* 0#m#idwing that #1# 
blast i# )^#ly fwltW* th# attltwd# ##*#$!#%## fairly well with # $##*
1$# of ohspty h#md$ fomd th# surf»### WhWt #trik*# 34 d##### aarth* 
###t sad dip# 40 d##p*## to Thi# body a#p##r# to b###
suffwe# great## d#formation tbm similar bodies la th# #r### sad this is 
probably by the fast ##t it is sitissted in the flssurei end
#i##r#lisW mom# of th# Prld# of th# ##st vein systm. th# boundsry of 
the limestone and volcanic s m m  9$400 E mâ 11*250 H (Plate 0) shows # 
fregmentel sons* ##t 1* sbest 17 feet wide# end oonteln# rowWod and seal* 
m#l#r fragments of limestone* schistf rhyolâte, andésite* and short In 
# *etrl* of ewbcnsted levs. Th# œcwrrenc* ef r owsW #^l#t fr###ents 
that mm highly altered is of spoclsl el#iiflo#noe«

4 lor# ootorop (Pl#t# y) siWsbw# on th# ##*t side of Oumimpbsm 
Gbleh bstmson th# frid# of th# host end %*#m Bln#*, he* sow#
very wweuel ##r#*t#rlstis# In form end 1# probably th# most #ignifis#nt 
outer op in th# #r#e for Indleetimg t w  net*## of enpleoemmt of th### 
bed!##* Flper# 4, p### 33* end flpup# #, p### 34* itleetret# the fmrn 
m d  reletionabip of this body to swrroundln# rooks. It 1# about 200 
feet *W# on th# nor# end, nerrew# to the southwest sad split# into two 
proag#* Th# western prm# saaslst# of s lisweton# breeols son# that 
extend# for s dlstano# of over 400 foot, A hand speeiawn of #1# llaw- 
ston# bresele 1# #### in flgwr# 6, peg# # ,  Basept fer 4 W  southern pmpt 
of lb# western pro## mentioned above, moot of th# limestone i* altwtad 
near the bee# of th# volcanic conglomérat# maeiber (mwdle Eve## Ehyolit#)#



The south#*# part of th# western prong 1# *ltwat*d #t th* contact of th* 
volcWL# conglomérat# member (*8Wk*l# Brnmka Rhyollta) and Wwar ̂ %r#k# 
Bhyoltt*. As indicated m Plate f* there sre e##r small tneluadocis of 
l&aaatem# arcwmd this malm body* but they do not #*c##d 30 feet In 
length* Thee* Incluelon# appear to have bean drawn cut by f towage* and 
the most westerly inclusion appears to hmm bean folded into a hollow 
Slip tic al form* (figure ?* page 36)* In ## center of the main line* 
state* hem corals m m  found (figure S* page 17)* and although met 
ware highly defwaad* one was identified a# Mapalphyllum calc art forme* 
am Index fossil far the iBesâssâppiam period*

A maall outcrop of limestone 1m the southwest coma* of Plate E la 
memtienad because It 1# on# of the few exposures ahlch shoam well^ 
devalued bedding (figure f*. page 38)* The beds consist of alternating 
light and dork gney limestone layers varying in thlclmess from oneself 
to three inches* The beds strifes 60 degrees northwest and dip 20 degrees 
s#*th*#st* A# the strike and character 1# considerably different from 
that of the limestone body on the east sWe of Ctmnlngham Gulch, it 
seem# unlikely that the two ware aver connected*

The rock is a uniformly pure llmstome with occasional chert bands, 
la fine to medium grained in orystelllmlty and has a greyish white color* 
Fossil# were found in only one outcrop and most of these ware hl#ly 
deformed#

In one thin section made of the limestone fro® the northeast comer 
of th* map are#* the grains ware found to average between 0*1 mm* and



Figure — View showing the relationship of m  Isolated Ouray limestone 
body (CD: ) to the latlte flow amber of the Lewmr Eureka
Rhyolite (El) and the volcanic conglomerate of # e  Biddle 
Eureka Rhyolite (Be )* Mote the dashed line which separates 
the conglomrate member (Ec) from the tuff member (Et) in 
th© Middle Eureka Biyolite* The view is taken toward the 
west* from the east side of CumlnghsB Oulch, just above 
the Green Mountain Mine#



34

Figure S.— Photograph netrnre of Hie prongs free
the Ctesy iieeetone body (C0o># View taken Woking wet
f*<xs Cmmûm0hm Omsk Just below the dreen Mountain Sine*



Figure 6*"wWam* 9pmîæm of Oeawy liweetone Iwwsla shewing th® flow 
character of H>e rock* Set® the rounded and ®ub~anguiar 
character of the fragwnts* %eclmen taken from the most 
westerly prong seen In Figure 5 (8, 15Œ, 9,100M).
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Figure 7.«"^hot@gr*pb so ttie w s t e m  »We of Coonif^isB Oulch shewing
a hollo* elipticai body of Cur ay limestone (CDo) engulfed 
in the volcanic conglomerate member (Ec) of the Middle 
Eureka Rhyolite» Photogr^ii taken looking west from 8,0206, 
9,340N.



Figure B^Hand specimen of <te»y limestone shewing partially deformed 
horn corals» #p#e#msa tsàen t*m  8f06ûEs 9,30m»



Th# beds strike 60 degrees northwest and dip 20 degrees 
southwest* The photograph was taken at S,06QE, 9,30CN«



1*0 m »  lu but ihmm m s  # #»#$ vsriation in the size ef grain
ires en© pwt ef the seetien ts another* It Is th# witw* s opinion, 
howvw, that the iimstcne Is mers co*r*#ly crystal 11 zed then the 
#***##* of thin wstions m#S# ef the llmeston* dbmdk# th#
fragmrrtsl f lm  structure imSlcst© extensive corbertiistien of the foreign 
frsgm nts* wp to # degre# where only ghost# of the origin#! rock fr#@* 
ments remain» Fl#re 10, pegs 40, show# the lev# ssslsi latins lime#* 
stone fr«9w#iit«* In many ####$ there is s définit# development of a 
rone of chlorite »t the swfcset of the feral# fragments and limestone* - 
ia^rystallizatlon of the ilmstone was found to he in evidence in all 
thin sections examined, and no minerals other than calclte mere observed 
only where the reek had been mineralised with sulphides* In # thin 
section from limestone in a mineralised area, elinerolalt* and apldet* 
were distinctly developed, together with smaller tpantities of aragonite 
and minute needle-lilt® colorless unidentified crystals* In another thin 
sestlen ftrem the sen# between the lave and limestone m the west side 
of Cunningham Qulch, no definite contact was observable between the two* 
The llmaatone appeared to beecme finer grained toward ths contact zone 
and then gradually merged Into cMozliic alteretlen preduete of the lava* 
This zone did not exceed sore then # quarter of an Inch in width and in 
hand specimens appeared relatively sharp» The features mentioned above 
would Indicate that at # #  time the limestone was being esplaeed* It was 
probably in a mam plastic condition and that limited reaction between 
the lava and limestone liberated carbon dioxide and produced extensive 
carbonization of the country rock*

B a m m  jwt, Œmümfam

1» The liaeetfsoe bedlee are sedimentary in origin, occur in both



Figure 10*— Photos&ero##*! showing the assimilation of Ouray limestone 
by an andésite flow* Not# how the limestone (tdilte) has 
been penetrated by the lava (dark) and also the seralsngular 
character of the limestone fragments in the lave* The 
«original mpecimm was taken at 8*20CE, 10,91C#* Magnifica
tion is approximately 120 end the photograph was taken with 
transmitted light*
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the tm m  end M M U  %*#&* m #  sil Im euttinef end
hmm else*

8* the l a w  body ef llmstsne am the east side ef Cwmln$he«
# 1 #  appears %# Nm# been dbram m t  by f towage late thin bnmsls preage 
of f#####%#! llmst-ene m d  lava# AeKjeeeat Imluetea# of IWeetome 
else ####r to hew# been éwwm m t mâ cHeterM by fSewage*

3. Although #me eonteet# between the limestone end See* m *  
feelt éenteet#* by fee the grester mmber ef contact® observed appear 
te be Irregeler# bet relatively #wwp*

4# in some flowage bends eeeeeieted with the limestone hediesf 
InolMsions ef Whist hm® been obeeeved#

b* fttereoeepie studies indleet# re^erystalli of the lime»
Stone and s relatively mall ameynt of m m tim  and ilowege phenomena 
between the limestone and lava#

fro# the fact that tb# ll**#tome bodle* or# Psl#osols and the vel- 
o amiss #%ieh envelope thorn are Tertiary In age* sem form of floating or 
flouage phenomena «Mast be invoked to smplsos them* It is thought by the 
sritor that the sowrae #r#s of limestone was probably to the south* 
mot more than three or four mils* away# Although at the present there are 
me amtere#* of limestone In this proposed sours# are#* there ere lime# 
stone outarep* #ree end ome*half mile# to the southwest* end also a 
faulted body oeewre only two mile# to the south #t the head of Gumming# 
ham Wleb* Prom this proposed se#rse are#* thaw is a general nine-degree 
dip of the present r̂e-Cambrien surface toward the Pride Area# Prom the 
Highland Wary %ma to the <Sr##m fountain Mine this dip incraasea to about 
34 degrees* and In the vicinity of the Pride ef the West Mine* underground 
magging indicates a con stent dip ef the pr*#Oa@brian surface between #
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and #0 It ***** tk**#f*p** that th* Itmeatm# eouW
h*w* W m  **p*##d ## allff*, *md #*t lav* fl*## #o*W plWc and wnd*rwt 
lap** l&m#@ton# bl**k# ## they fl***d ov*p #%# ouWrop** B*c*w**
*f th* fairly hi# ***dl#nt, th* ll***t*n* Wdl#* wowW then b# floated
##*#111 to their present position* Itaariitf this movement they w u M  
hmmm heated* the hasting wmlê be fellows# by flow**#* and re-crystal* 
llsstlen of their bo*##rs*

%**#* (1937* #». 1286*12*7) describe* *1*11er limeston* block* that
b#v# bmm in volcanic* in the ftbsaroka iSmmtalne» Wyeminf» H*
state*.*

mln certain pert# of the Absaroka volcanic field the early basic 
breccia® contain wmisisslty large bleak# ef limestone which merit 
special consideration***

## describe* mm ef the block* e# being as large #* 500 feet In diameter
end several hondre# feet thick* Stevens (1937) thinks that these 11m#-
#ton# block# origimat## from # topography #Lmil*r to that of the @#rd#n
of the $### near Oelorado %rlmg# In Osier ado. M# tbif#* that th# llm#-
atone rested #* uabrel l* rock# perched on weak sand atom#* or abal##* and
that l#t#r the Invading volcanic braccla# removed the## remnant* from
their pedestal #* end incorporated them ## foreign block* In the breed#*
The present writer thick# that tbl# explanation reqdre# spedal acndl-
tiens, %#lcb may m may not have been in edatenoa at that time, the
form, characteristic#* and metamerpblm of the Absaroka llmasten# bodle#
appear to have * striking similarity to the*# found In the Pride of the
West Area*
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Utltc Flow Mfbar »f. the tower Eureka RhvoXlte

The latite flow member is exposed over the entire map area below 
10,600 feet elevation. The lower mine workings of the Osceola Mine are 
situated, with the exception of small blocks of Ouray Limestone, entirely 
within the latite flow member of Lower Eureka Rhyolite» The latite is 
massive and makes a good cliff former with we 11-developed jointing, which 
is occasionally columnar# In the vicinity of the Osceola mineralized 
area the rock develops a strong green coloration, because of local pro- 
pylitiration and the development of epidote#

Megascopic Description

The rock is fine grained, strongly porphyritic and uniformly light 
grey in color# Excellent flow banding is developed in places and con
tains abundant small angular grey to red porphyritic rock fragments which 
have a regular distribution throughout the latitle flow#

Microscopic Description

Texture* The rock is a porphyritic aphanite and the groundmass is 
characterized by being either felty or trachitic#

Mineralogy»

ffrlmarv
Plagioclase microlites — -—  60-7CW Chlorite Magnetite(ABigtO Abg Ang) Clays Apatite
Plagioclase phenocrysts — Calcite Pyrite
(Abg Ani) EpidoteOrthoclase —  3_ 795 Clinozoislte

HematiteHornblende
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Tb* h*v# # compomltlon
m&blt* m d  ##y *** l#$h #k#p#d# Wwdy#l

crystals and in am# thin eectims are relatively ire#>» In mmining 
eevmal thin eaetlena* It m #  feund that there m e  # gr#*t cmte##t In 
the at## ef the pWmmyet** ve%#n@ frm 2+0 mm to 0*2 mm*# W t  in any 
one »1W#* their air* 1# fairly aenatant* meat feldspar crystal# eahlbit 
alMte t«dimlngt with a fern showing the combined oarlsMMilhite twin*
The feldspar mlorellte# that make op meat ef the frmndmaaa have a am# 
position ranging from alMt# to ollgoelaae* The microlites have a char- 
aotorlatla felty or trachitic tamtmre and shew a great variation in sise# 
ranging from 0*01 mm* to 0*2 am*

Thm homeland# cryttala oecur a# ewhadral# lath-sh#md phomo^ryat# 
and ar# cemmomly 0*10 sms+ to 1*0 mm* in length* The majority edblhtt 
almost complete alteration to Iron oxide*, chlorite, and epidote*

Qi*gact«-A»üc» p£JMlvldual Thin Sflcti.en»> A thin section taken 
SO feet east ef the Lawrence Stop# loner level, Osceola mine, shewed a 
development of clinoeoislte, chlorite, a w  epidote* This alteration sms 
not found to perelat in m y  ether rock type* near the mineral!*** area 
and is thmÿht to be due to local sendltiens* another thin section showed 
very good development of flew structure with foreign fragments emepht in 
th# ground**#** The reck fragment# pare extensively altered W t  appeared 
to have a similar composition to the country reek*

#ame .of The reek *## elaasified as a porphyritic latite flew
breccia*

This rock has # limited areal extent in the are# and i# expoaed mainly
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#a th# ###* of it ellff#*
thwp# #*# t»o #*#11 wte^op# m  the #**t #We ef G w w l m # m

#eW**
% *  vêleemW eonglom*r#te 1# variable In #l#m*e# #W emgaealtlcn# 

It# aompeeltlon ##$###%# # very $##»## veleeml# breeela* y#t là# #k#j@*# 
Ity #f the f#e#mt$ vhleh It ce#t#ln# #re ##11 rwmded. A #**11 g###- 
poatloa ef t&# fragawmt# ### made wp *f rmmded ###mlt* bevld###* eom# 
%#*#àtn# * diameter of flv# f##t, There ear# *l#e t#ff#e##ue le##*# ln 
thl# meeker which **#ge$t ##** type ef eertin# eetleo* Bee###* ef th*## 
f##twr#e #* w#it*p believe# that the reek ### de#e#lted cerl#i#mlly e# # 
vel<*Rlc breeel# and later modified by the aetlom ef wet##* for tbi# 
reaaon tbl# meeker he# bee* termed e veleemic cmglemeeete*

VI###*# Imkiw® pods mi lev# hevim# the ef rhyelite bmm
ifitsmded this member in the foam ef sill*like bedlee* Masses ef Ouray 
limestone also have been found to be #m#*lfed in the volcanic conglom
erate* The cgrlglm of these limestone bodies ha# been diaeveeed on 
page#

Pétrographie atWlea wee* mad# of the granite bevldar# which the 
volcenlc oonglomerat# contain# end the result# are presented bel##*

^M>lto-l<ML4^,_lo tha jtelgAgtjL^ng^Æ7ÆTate ^afaær cf th* Middle gur^a

Althwyt the*# granit# boulder# are scattered throughout the entire 
member* there appear# to be a concentration of the# temard the bee# ef 
the volcanic conglomérat#. Burbank (1933* #* 143) mention# that thee# 
boulder# are characteristic of the base! member of the MWdl# Burek# Rhyolite.
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Megascopic Description

The rock is coarse grained and pink to grey in color* Quartz, 
orthoclase and mica can be easily recognized in hand specimens* Figure 
11, page 47, gives an idea of the character of these boulders*

Microscopic Description

Textures The rock is hypautomorphic granular*

mmmkmt*

Quartz — 6<S Clays %>atite
Albite — — - 15% Hematite Magnetite
Mi croc line ™  10-12% Limoni te Zircon
Orthoclase «*— —  3- 5%
Blotite  5- 8%

Description of Important Minerals* Quartz is anhedral and varies 
from 1*0 rkw to 5*0 mm, in size, undulatory extinction being common In 
this mineral*

The feldspars are euhedral, with talxilar to square cross sections* 
The grains range from 2,0 mm* to 6.0 ora, in length, and the majority of 
the crystals show considerable alteration to the clay minerals.

Biotit® is green to light brown in color, with strong pleochrois®. 
The mineral is lath shaped and euhedral and averages between 0.5 and 1.0 
mm* in length* A development of red-brown pyroxene minerals is common 
around the borders of the crystals*

Characteristics of Individual Thin Sections: Some Interesting fea-
tures were observed in one thin section that was cut on the contact of



Figure 11»— Exposure of the volcanic conglomerate member of the Middle 
Eureka fthyoltte the Inclusion ef rounded granite
boulders (white)» Photograph taken looking west at 8,200E, 
10,91##



4a

the gap#alt# mâ velceniee» the volcmlc 8pp®mm te have the festisres 
ef a pyreeiastâc but shew eeme flew stryeture» Because ef the flew 
characteristic abeam by many of the pyreel*$tle$, it is the writer* s 
opinion that much ef this material bmmm mïêmâ following deposition 
and flawed under the influence of gravity, the contest between the 
granite and pyrcclastics is very «harp* and little reaction we# noted* 
Aewever* the meet significant feature displayed by this eeetl m Is* 
that the volcanic rock is hâghly altered# ehereas the granite Is rela
tively fresh end traversed only by small winlets ef carbon##* (Seme 

ef these features, are displayed in Figure 12* page 49). f w  alterna
tives might fee inferred from this evidence* one* that the alteration 
we# of a devteric character and occurred before the granite boulder we# 
engulfed in the velcmlc rock and* two* that the alteration occurred 
at such a low temperature that the granite remained unaffected* Of 
these two* the former is preferred by the writer* because If the ear- 
bona tes could penetrate the granite* then It would appear obvious that 
the fluids causing the alteration would also fee able to penetrate the 
granite*

U . m m  of Rock* the rock was classified m  a b lo tite  a lk a li granite*

gf, WtetUI*

This rock has a limited areal tmmrnxm in the map area and is only 
found on the west side of Omningham Gulch. The reck form# massive* 
precipitous cliff# which* When viewed at s distance appear te have a can» 
tlmiws bedded character, then the rocks are examined in detail* the



Figure 12»— Photomicrograph^ showing the contact relation# between e
granite boulder (right) and fragmental flow material (left). 
Note the sharp contact between the fresh granite and the 
altered volcanic». The original specimen was taken from 
10,7508* 7,4^3N. Magnification is. approximately 120 and 
the photograph was taken in transmitted light.
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sr« Mutâénlw In nàmtmtm mê esswitlelly liwlsmtsl* 
fl^NW» 13# ### il# # m #  %b# ef this W # e d  tuff m m k w  te the
wWearlylmg veleeaic een@lewe##* It I# te be noted that #1$ I# the 
only aeeb type In tb# map aaea# apmt fee# the llmaetone# that shew» any 
distinct bedding#

The reel la medium te fine grained* bedded# and has a mettled appear-
sues due te the various colored fragments ehlch it contains*

Diadtot1 The rock has # fragmentai terWre with a mioregrarailar 
groundmase»

Ml^eraloev:

QmertrOrthoaiaee
M M t »
blereelln#
Bletlt#
% a tlteTridymlte

Bany crystals were observed te be broken mê fractured* but a «mil 
p#T@#mt#g* ef tbs feW##w# have an ewbedral outline and ahem very little 
alteration* the quarts crystals w e  generally very angular* a few show 
In# signs of corrosion around the edges*

âpaÈL fse##t#r
The rock fragment# f#p*###at#d abowt W  percmit of the thin
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Figure 13*— View showing the eenteet relations between the upper tuff 
member (Et) and the lower volcanic conglomerate member (Ec) 
of the Biddle Eureka Bhyellte* The contact Is fairly con
stant and strikes 58 degrees northeast and dips 10 degrees 
northwest* The photograph was taken looking north at 
S,02ÛE» 9#100H*
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war# found to b# well bounded #nd g*n*##)ly p«ar̂  
B#o#w## of alteration of tb# fr###mt#* their #o*pe*ltton 

##wW not be determined, but it 1# t&ou#t that they varied in eompeei-
tien from that of e rhyolit# to tbst of a latite.

The groyndsass coold net b# determined bmmm of its email 
train sis# and ertren# alteration* In many parts of the thin section, 
the groundmass appeared to b# mad# up of m aggregate of elay mineral®. 
The orl#n#l oonstituant# owld haw# been #n##lly ##11 # m d  or fin# ##h,

Gaa$ly#ien* the vm k ### characterised by the sbsens# of fias# 
shard# and also by the presence of siereeline* The microclin® 1# 
believed to have originated from the breaking up of granite fragments.

It 18 believed by the writer that the rock was deposited by mh~ 

aerial agencies* Water deposition would appear to b# doubtful because 
of the angular nature of the fragments end the Irregular bedding»

Tb# rock ### classified as # mixed ilthic end crystal 
tuff having the composition of either s rhyolite or a latite*

% #  Warn

Thl# rook ha# # largo #r*#l owtont in th# map area m d  1® orposod 
on tb# oast #W# of (kmnimgbma Qulcb. Tb# flow broooi# I# pr#W»ly tb# 
moot Important rook typ# from an economic standpoint a® tb# w #  bodlo® of 
tN» PrW# of tb# ###% Min# ar# altwotad in it.
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The of th* flm# m#mh#r 1# r#l*tlv*ly eon*tant m d
# mmxlm m  of @90 f##t In th# c*R$*r of %h# #»##* Th$ rock 1# 

fairly maaalv# W t  1# mot # pyomlnemt cliff former* It form# Wockoy 
#lop## wbW*$ If mot too #t*#p, tmd to become telve covorW*

The root Is flw-#al#W$ he# e prewii#^pwrple color smS Is dis» 
tlmetly frsgmemtei* Most of the fregmemt# mr# #n##ler to eernlmemgwlms 
#W- distinctly porphyritic* This porphyritic sb###ct*#l#tlc Is in sen* 
trsst to the fragment# is the Middle Bweâs toff# Which «to mempeophy* 
ritlo* The frepwnts ##&# mp mm? half the rook* ami distinct flew 
ctroctwp## c m  be Mm m m é In the mtrls of mww than half of the hand 
wpmîmmm examined. The rmk Is characterised by the onlformlty in 
sire and distribution of the fregwital mtwisl* la the lower part 
of this mmber* smell pebble-llke frogmemte of grmlt# and granite per* 
Ohyry have bam observed* these granite pebbles ere found abundantly 
*b#s the reek Is In contact with the prewGmbrian schists* Fleur# 14# 
«««0 $4# show # hamd spsclmem of the flow breed# end Pi#*# IS# P*** 
S6e shows m ««poewre ef m unusually coarse eralnsd ph«ee of it*

Testur^* The rock he# # com##* fr#em#mt#l tsrture with # derm' 
ersmmler grmmdmss*

MUmmdemr*

iTMttal#... and_criat#l_fremmmtr* the crystals end crystal fr##* 
memt* cbeerwed in thin eectiame of this flew W e e d #  m e  met needy so



m

Figure si the flew breeele wiwÉif ef # #  %»p«r
Bureke Rhyeiite# Net# the angular te 
characte r e f the fr##WMte* the ###1# was taken fra #  

the first level ef t W  Fride of She West Nim*
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Figure 15♦— Surface expcwr# ôf m ummmlly eesrse phase ef the t lm  

breccia eesdw (Upper Eureba Rhyeiite)* Ail the frafeents 
are remarkably ufiiferm la e<a®positSeri* Fhetegraph taken 
looking west at 9*7305$ 9$56m.
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mmmmmm ss # # m  lu Use #lddl* Eyreks tuff m d  do not # m # W
%## percent éf # #  reek* B œ w s e  of alteration* diffleolty was experi- 
#me#d lu ##kin# detmmlwtlm#* Of the feW##*# that em.W fee deter* 
wMm&t meet fell In the endeslii®*alMt# r#n$e* However* no eryetel# of 
sSereelliw were femd eMIer t# thee# that oeemrred In the Middle 
M m é m  toff#

# œ% fraaaaata* the reck fragment# are remarkably wilfom In 
else and eery from # tenth of an inch to three inch## in diameter* How
ever* the greet majority are approximately half m  Inch In diameter.
Host of the fragment# are slss porphyritic with # ml eroerystel 1 Ine to 
felty grovMms®. the fluidal nature of the grownd#### around- the rock 
fragment# Is # very common Ohareeterletic of this reck* The fragment* 
that were determined appeared to very from m  endeelt# to a latite, but 
am accurate analysis ##$ difficult due to tb* highly altered state of the 
rock#

Mtsretiopt The rock he# suffered more alteration than any of the 
other reck types #%s#iaed* with the possible exceptlen of some of tb* 
dyke rocks# In seme thin sections, there Is # pronounced development of 
#q»Wet* and cllnoaolsite* and in other# there 1# a development of car# 
beret* s&merel*, eerleit** eblorlt#, md clay mineral*. No defWte r*l*^ 
tionshlp could be found between tb* alteration of thi* reck and the 
minera 11 ration of the Pride Area# However, # définit* Incresse in the 
Intensity ef pyritiration was noted toward the mineralised area#

Two alternative ppec*$#*$ mey be used to explain tb# 
origin of this rock# either It we# an intermediate flew reck Which cel* 
lacted It# bag# content of fragment# from *Wb-#erial ageocl*#, or the
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flow m&k th### frspmiis within th# magma m  autlmt
wats mâ fisswese Wmmm of ths wiiforslty of the la size,
l̂etrâbtttlea ani eempoeltlea* the latter alternative la preferred by tb# 
wrltwr* In W #  mm®9 bmmmx* é l f f t m l t t m  mm mmmntmmé %m srrlw 
In®- at a sail sfatiery solotSsn to the origin ef this reek» and mo dawbt 
# awe duelled study # m W  facilitate # #  eelntlem* Wrbamk (1933,
F* 14$) a m l  fleer w  we Wed tuff as the origin of this rook,
but this- explanation e®$»#er# to dieregard the strlkins witfsmâty of 
these fragments in site and dietributlon*

Kame of Rook: the wmk was elasslfied as a treshyt* #r andésite 
flow breoels*

the rook fees a rather limited area ewtont in # #  monter of the ares# 
Its thickness is rsriabie but probably reaches a w s i m m  of two hundred 
feet# The andésite flow is a massive brittle rook and makes m  excel
lent cliff former#

the rook is fine grained, l# dark green to dark gray in sole* end is 
strongly porpbyrltle#

The reek is a porphyritio aghanit# with # pronouneed tre# 
obitie sreundmeee.
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MAimalmax'

SüfanAKY ètmimtx
Chlorite Magnetite

Mineral Descriptions! The feldspar phenocrysts are lath shaped 
euhedral crystals, but about a third of these crystals have undergone 
almost complete alteration to chlorite* Both the altered and fresh 
feldspar crystals have a length between 0*5 mm* and 2*0 mm* and show 
more alteration than the microlites* A small amount of sanidIne was 
observed in only one thin section*

In all thin sections examined the feldspar microlites showed a
definite trachitic texture and averaged 0*5 mm. in length* In about
half of the thin sections examined, the groundmass under intermediate
magnification had a characteristic salt and pepper appearance due to
the abundance of small grains of iron oxide in the groundmass*

Auglte occurs as fresh, light-green blockey euhedral crystals*
Many show the characteristic pyroxene form and average from 0*5 mm* to 
2*0 mm. in length* In only one thin section, did this mineral occur 
abundantly| in the others it was either scarce or absent*

Hornblende, like augite, occurs abundantly in a few thin sections 
and is absent in others* It has a euhedral, lath shaped form and occa
sionally shows a pseudo-hexagonal outline* The crystals average 0*2 mm. 
to 1*5 mm* in length and have undergone considerable alteration to iron 
oxides, chlorite and calcite. The chlorite can be observed to be

Primary
Plagioclase microlites — —  50-65%
(Ab$ Ârt4 to Ab4 Ans)
Plagioclase phenocrysts — —  10-15%
Sanfdln*^   0- 3*6
Auglte -— - 0-15%
Hornblende — — — 0—10%
Blotite — —  0- 2%
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r#plaelA9 the WLmeel elm# It# sleevegee* wheeeee the lym eadWk» fmm# 
# hele a r w W  the #wt*ld* # W  the eelett# he# the center ef the
caryet*!.»

Mettt# #e# t^eerved in wüy mell end we# fmmd t# hev#
wffered ceesiiersSl# eltearetien*

Meld r#letieW$lpe indicate that #1# cemplm ef 
ree&* #metltwt#$ either a flew ef # very irreyeier eutlln# or # #111* 
y#tre#rtehle evidane# wow Id ePP##^ t# ##pert the Wee ef a eerie# ef
twegalsr flews bmmm ef the ef the pheneery#!# fre»
mm psrt ef the reck unit te another*

the reek we# classified ## # perpbyrltlc andeslte
flew*

The rhyellte flew wmher ha# a fairly large areal eatant in the map
m m  and 1# exposed ## the eastern side of W m l n # m  Uriah* In the
nartbem part cf Idw area. It baa # thWmeae ef meet 300 feet# bwt
thl# rapidly Imcre#### to the aewth* with a maxim** ef 700 feet at a
peint ahev# the %#em #Wot#lA Mhae* The esmher probably représenta a
aeries of vlaeows rhyailti# f lew and iaolated pad like bodiee ef rhye#
lib* Can be easily dis^ngwlabad within the member* The met 1# maaalsa#
h$# a hleeky appearana# #o steep elepe# hwt 1# not a amaplawey# cliff
fermer* &* mly m e  ewtwop dee# the rhyellte flew shew any prenewwed
flew bemdim## and wnllb# the lewar and middle meabera ef the SwrWke Rhye^ 
lit# aerlee* it doe# not contain any appreciable frapmmtel material*



the T0€k is fins # # # # *  has # byff gmf <?olsr and is strongly pmr*» 
phyrltlo#

W m W b L a w

The rock is a porphyritio aphanite with a mlereeiysteiline 
p w n d m m *  Over half the thin sections showed a pmnmmM development 
of spNmlltea» am* one this section had a felty #r#Wmm@s* A typical 
sphervllte Is mm is Figure 16# #»# 61.

Qreun#aa#a of
and feldspar 

Aiwte
Smadise
Ortheelaee
Quart#
mwttt#

Sm-mâ-stiey Aocesegrv
# trldymite

m W W  Ghlerit# 
Olay#

#* #  Calcite
3m 3* Sertelte

Heeetite
Ulmonite

ttcfsetiteIlmesite
Sphene
Fyrit*

mete m The Feldapar minmpel# is  the greusdmass could not he detemised 
b m m m  ef excessive alteration and finems## of the grsifte*

Dm@criôtim%#$ Quartz hm a suhhedral form and averages S*2 
mm# to 1*0 M w  la si*#* The crystals show eonsidsesbl# cerroslen arewnd
the edges and also s undulatory extinction. Silica minerals
in the groundmass consist ef f lns-gralned gusrts* which may he secamdary# 
small Mounts of tridymit## which occur in fibrous aggregates| and crysto»
ballte, which occurs in the form of

Tb# feldspar phenocrysts ar# Is^mshapsd ewbadral crystals showing



pi w e  16.— Photœderogr^* ef e typieel spheamllt» In the ihyeiâte flew
reeoher ef the tipper Bweke Rhyollte. NegmlMeetlee t* 
apprexieetely 120 end the photograph wee taken in trans
mitted light.



to ol#y wittto md oolclt#. The
sryetels h#vo # rsoge in #im#$ varying from #*# mm# te 3*0 mm* Bâetât#
1# We#m in coior* #md oeow# *& #tw#*y» $ry#t*l#
#v#*##og from #*2 mm* to 1*0 mm* i# immtth* Th# #ry#t#l# «ho*
W #  #lt#m#tim to tram o%id#&* $hiorit$* mi

N#m^ of Bet#* The #e^c i# #« * pomphyrltio *hy#%it#
fiom#

tm #e P$Mm ###* ## tuff W#eci« m® tee- thin «mO to
b# m«pp## #« # «#p«r«to m*##» «W mm* mmpp#* togetWm with tb# iatite 
fio*$ ef the Sum# Latit#* 1b# rook vmriW from io to 100 f##t in 
tbie#m##$ end moo #baf#@t#ri*#d by #e hl#bly porpbyriti# frogmento eon* 
tainmf in it* The tuff b##e#l# 1# mot ## moooiv# #* tb# rbyollt# flm# 
that it ov**ll*# mi it trnfo to bmook up into moll blooky 
that gly* tb# #lop#« $ tob# eov***d ̂ uwootm* 1m #om plm## it 1# 
vary dlffloult to di«tinge!ah tb# tuff Woo#!# fmm tb# m other## rhy* 
elite f lews*

W & t #  K l m  j M m i  M

lb# lotit# flo* bo# # largo orool #*t#at in ^*o m m  «### and 1# found 
on tb# **at old# ef Gunmlngbom %*lob Worn 11»#00 feet* It# tbltkma# 
m #  met detemimod o# tb# upper eent#ct* mr# mil Wyemf tb# moo otudlod* 
Tb# root 1# obemeteriaod by It# #$Wv#n###, uniformity end it# ellff
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Wdkt* 6w# ef # $  cliff# #$# ef f**t in heigkt* ##
#hmm i# Fi##» 17$ pay» 66 Figure 1? al#o #hm## th# relation between 
tb* %#m# iatlt* eerie# emd Bwebe Rbyelite *##&*$*

Tb# #*#& 1# fin* #r*ln#6 and b## # fr##b$ 6**b grey celer* In the 
#*$# eeppW* tb# reck d W  net #bew fie# bending* M w W e n #  end pi*#*» 
dee* ̂ %*n**ryet* ewld be identified in bend *p#elm#n# end tb### imperted 
# eb$r*ct#ri etic appearance t# reek*

Tftayturag Tb* tm k  I* # perphyritic egbenit# wi# * Merocrystsliifw 
te felty grmmd**#*#

#ine#^leav#

Magnetite 
%b#n# 
Pyrit*

Net# Tb# #***&**## i# in genarel te# fin* **#ln#d fee ###%#*$# d#t#r~ 
a&netien ef tb# mineral# and in many *#### eeneiet# ef * feathery at#*# 
#ft# ef clay mineral**

#f*%mdm*##
Alblt*
ùiltmeiaa#

BWtite

®-6®6is-aoK
13.19*
9- m  
$- m

Cleye
Chlorite
Caleite
Serleit»
Hematite

M1^9ral J?ft8erlatiof>»« The f«Idspar phenocrysts or* relatively fresh, 
lath tbaptkti e«h*f»ei crystal®, mMUMtta* albite twinning. % e  ^tenocrysts



Figure i7*~*yse» of «mifiteio #Wwimg the eeeteet W W m  tlw
Sureka Biyelit# Swiss <i> aW the Burse W i t #
(#)* Note the preeânwt cliffs formed by the flows Is 
the Burns Lett te series* Not* else the Schneider open 
pit in the lower left corner mê the tittle Fenny Else 
(In circle* central right of photograph)* Photograph 
taken looking east from e peint on the west side of 
Cunningham Qulch, opposite the- Pride of the West Mine*
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m em  in  tm  sâse gr^-upe* en# fwmt 1»0 mm# te  4.0 mm* ami arto thsr fwm  

0*& mm. te 0.5 mm. A ##*11 m W m w  *f lb* #ry#t#l* #ow # dlmtW* **#*» 
la g  *& th  # #  e f t&e eryttal emmemly to w r ic it#  and

ehlmgrit**
ottwa ## l#th^*h*p#d #yy#t#l#* w&t& at IP##* having

*  d ls tin e t pmmê®k&m%®ml ' m it line* th e  erystaXa *## frem  0*5 mm* %m 1*5 
am* in length @**6 h#w# wffared eatenmiv# #lt#f#tlen to ehlerlt# @md Iren 
m M m #  In  seam o f the  s ry s ts ls  # dark bmmm sâ-sw el mm M m &lfim é as 

Wlao#!#* t# th# pyramans #ss#*
S is t lts  o e w rs  as l# th » # h # W  t#  b lm k j mbmfàtml o zys fa ls * The 

crystsl# sar#» &*2 am. to 0*5 ###* 1** length, a**# sltwrstien slang tb# 
el#*v**#a ibo Ison o%ld# w#a @b##msmd*

#ams of ^osk* Th# post w#$ slssslflW a# a posphysitlo latit# flea*

four falsit# dlkas have Wan mapped in th# Ptlda Ap#a by # a  aritaar# 
ts# 4MB th* aast sWa and Ik#** an tha mast aid# of C%mnin#s* 8aW%* It*# 
dika* have a ganaral aasWamt t*#nd and pangs &#% mldth from 6 lb* IK) fast. 
Tha dl&a rook la* asasiva, sod! %*#&#&*## of lit# g#*#*## r##i##ma# to ***. 
slan* stands o*t fro# the suonpaundlng valaamls rooks.

3h$ peek 1# fin* gMlnad* &## 4# 4p#M##NBai#$&.dgBh#qp selaa* and 1$ stsongly 
porphyrltia.



Tb# 1# pmpphyrlti# wdLth a a&WM8nr*^lllm* gromd*»
maaa#

"##*### 3O#0Q#
% *# # % #  w*w«*w $m

Pyyamm ****» &» ##
HŜ WblSfSdS S* W$&

M&# g;pc*arK#mN##i# #m#W met W  dk#t#mw&#W W##*## af &t# f&o# #p#tm
alse m #  eweasiw eitersticm*

Qamrta m m m  as mvfa&imX to wbh#dy$l grain# 
am# werssas about 0*S am* la si se* It eidilMts utimslatory mmkimtlm 
with roactioa rim# of #pidot# am* #ior|ta*

FaWsmaa arystmi# se# r m W W  Worn## s# msaasaiv# oaaroWlom*' ## 
aoatw b#la# oomolataly altorW to ooar####paim#d eaiclto* Th#
oOgo# of the #aW#p#p oryotal# #Aw# th# 4hm#isommt of oblorit# am# irom 
o%W##*

Tbo pyroaoa## me# di#timo%*i#$W by $b#lr oryatal outllms foam m #  
rollot el*#v##*#. Tboy mar# altarod to ^>Wot# in the c#mt#r of th* 
sry#^#l #m! to sAimit# m o w W  # #  owtoWo* Tbo aryatal# # m r#@* 0*e asm 
in #i##*

Kormblmd* m #  r#oo#i%#d by It* form me# m #  almost oomplotaly altered 
to oblorita* aaiait# and iron o*W#$#

W e l t #
Gbimit#
Clsv*taplmit#
W dot#

NsgmaMt*
Ipatlta
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Charactaristie» af ÎBdlyldaal Tbtn Sectlco». M l  other thin mtieee 
#$#& #### of typ# of %me# te th# «me m  evem
# greater #*taat of # *  m m #  reek# It m #  meted, however, that they 
appeared to have the ***# eompositloa #md texture eh^raeter 1 atlee* Some 
ef the thin eeetlaa* mpemed to eomalet of nothing W t  clet* aad egg*#^ 
gate# of olay mineral* together with chlorite*

Mmm .M the exact reek type could net he determined but It
belong* te an aaahieti# leucopbyric gw^»#

SJLMJLÂJULM

Although the preaant day *#n *$an fountain# are atrwrterally related 
to the Tertiary tan J a m  volcanic area. It seam* likely that the first 
stage# of mountain building in th# #»## may have begun in the Palaorolc,
It 1# apparent from an examination of figure 2, page 10, that the #*n 
a##n Mountain* 11# at tb* Interaeotlon of the Wncoepabgre % M f t  and ih* 
Colorado Nrphyry bait* The Onoampahgre %llft was initiated at the oloae 
of the Paleoaolc and, although th* Colorado Porphyry belt la Tertiary In 
age. It* position me# probably influenced by earlier structural trend#* 
Stratigraphie relations in the Paleoaete a#d suggest that In
the#* era# th* $an Juan Mmmtalna had a similar history to that of the 
front Range*



Th&# fmr th# #*#$ * mmmwy ̂  Bwe&mk*#

%k# #$*wet**#l t#m d# b#v# W w  $#6o#ilzW (%wr 1*% # *
pap#"Ci*mby%#m reek# #*$ of f@W$ m #  #&eh ay# ##&#%%«*
#**#*##% ##W ###%###%» th### tmmd#, ho##v#r, hw# b##m 
in  latmp g#ologic tim e# w d h#v# imfluern### # #  # f igoeou#

#ettvlty ww! &## trwW# #m# #kp##l#lly in
tke md #####*#&€ y#ok# # # t  ##### im # #  ##e$Wm W N e# of

$h# mmmtmlR## W %#m k p , # $ )  #%#$###

**Al#mg #%* bwd##* w##v### # t t#w #1###
o f b o #  th# m # th# #*## formed mMAoariy
#W fold# md fw t# #  The $#*%#»###*
tlon of #### w ith tb# w##t#rly md m#tW##t#yly
tMmdim# p*$*G*@b*i#m etmmtm p## paroWhly Imflwomood tb# 
legation o f Igoeou# o o tlv lty  In  tb# few m tlen o f th# ano##ty#l

Fell*wla& th* #lo## of tho ####@*1* ###* #%o fan Joan Mountain# 
me# *#llft#d$ and WWoeln# medlmmtmy ###%#$ ##p#ol#lly on th# 
#»#t* me# #a#ply folded and faoltod* # o#WA (1W7* p* #9) boll##*# 
that at tbl$ tie# Mb### *#* a peomlnomt mom# of w##kn### In the M**t#*n 
$#n Jo#n Moontaln# and that this mo## of *##tn#*s oon#l#t#d of # king# 
lln# with # noyth###t tarond. M# poatel#*## that th# Interooctlon of 
th# hlnm lino with th# p*#*C#nb*lan trend# ### rooponalhl# for the o#n^ 
toy# of l##mlitl# Intrusion m d  nln#y#llm#tlon #t Ouray$ Rloo* m l  In 
th# 1# Plata Meuntaln## Ihla *on# of weaka##** or him## llw, Mbat 
au*Wnk deaarlb### may h# relatad to the Colorado Porphyry bait of early 
Tertiary age*
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Regarding la$# Tertiary structura of the $am Juan Mountain## 
Burbank (1947* p* 401} #t#t##$

"Rear tb# clea# cf valcanl## In l*t# Tertiary tlm# tb# 
Mm M m  region as a shel# was daformad relatiw- t#
It# surrcumdlngs* In a m #  part# of the San Juan a 
coiiapa# of t&# crust abW$ had begun during th# mar# 
Her volcanic epochs cw W l n a W  1# faulting and flesur- 
Img lhat locsllred many of the larger Intrusive bcdle# 
and associated ere bodies* In the western pert of the 
reglen the local sinking of the crust# 1 blocks and the 
cen#SK**eot flseurlng permlttod the penetration of 
large intrusive bodies Into the shallower formations* 
Further fracturing of the reeks during the final crust# 1 
adjustment# about these centers provided fissure# In 
which mineralising solution# deposited their ores#*
Burbank continue##

"The structural lines and centers of eruption of the 
volcanic epoch perhaps did net bear as direct a rale* 
lien to Inherited trend lines as did the structure# 
of previous stags# of mount*!# development* but the
larger intrusive centers between Sliverton* Tel lurid# 
end Lake City in the Western San Juan region 11# not
far Inside the earlier line of laeeolSthie Intrusion#**

Both the circular subsidence block# In the vicinity of Riverton 
and lake City (Figure 19* page 70) probably represent super csldera# 
that have originated thrcu#% the col lapa* @f active volcanic some# 
into the earth*# cruet. The espulslow of asmh large volume# of lav# 
and pyroclaetlos in the 5 m  Juan Mountains make# the f laundering of 
thee# large block# (the Siivertoa caldera I# approximately 50 $guæe 
mil#* In ere#) appear feasible. It is probable that similar caldera# 
will be found In the Sen Juan Volcanic area should mere detailed m#plmg 
be undertaken»
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The rei#ti0fishi:|> between the eengssi block @f # #
Sitvert̂ fi volcanic m®%m # W  tlw s^reumdlfig stweture emd geology 
c m  yeedlly be e#*m in f 1#**# 1%  p##e T%* T W  el#tfic#nt
of the etn*etwe ef this me# see listed below

I» the dom*#M%se block is eppyeslmetely similar in mitltm# 
end: is  bsmdsd by # r#e  dcmlmamt fss it#  eklch hw® a ste#$>

dip S# the center*.
2* The asms Inflwneeâ by #1# center exceeds ##mr# miles»
3. there is s striking relationship h®$mm the central block» 

which 1» not highly fismrad# and the morrow*#ing area* Which Is cut 
by a distinct pattern of concentric and radial ft#####* This fis*» 
mm pattern It net m apparent to the smtlwest of the #mk#n Meek 
and preb#ly is eigilained by a leak of detailed geologic mapping*

4$ The concentric flosutes and fmlt# are Whordlnat# te the 
radial pattern*

S. In meet see*# the radial pattern appear# to b# older than 
the concentric pattern* as Is evidenced by the offset of radial fis** 
###$ m i dikes*

4* There appears to be an annular distribution of Igneous stock# 
along the msr#nai fault#*

T* Tbs large quarts moamnlt# stocks mare lets# or cmteepraneoua 
eith the concentric faulting*
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6* the a## deposits ef this Mtmmt&n wlswSe mwkm* *hW& 
sceomt fmr TO te #  ef tetsl s**
sîsost wlthmat sxssptlen sssoeiatei with the ilsswes euteide the 
em##l fmmfwltW Mm k*

M  Wi#f$ B w h m k  mqplai## most ef the f*#twp## listed WWws #s
erlgirtstifig fmm m sfstsmstle fsliwe of the crust by the 
ef bodies fel lowed by gesvltetlonal #d##t*smt$» The #l#f
support for this theory «oposars to be that the redial pattern ess In 
#*isterna# before the cantrel blosk subsided slang the sonaontrla
feuIts*

BsSbs# (1933$ p. 177) discount# the Mo# of concentric son# 
sheets siM ter to those found in the Tertiary piutonie districts of 
Western Seetlend for #%re# main ressens# First* the eonsentrie dftes 
and fissures have # ssueh steeps* dip In the SI iverton occurrence#
Second# the concentric fissures In the 91 Iverton area# unlike the Scot# 
tlsh cases# d# net Intersect, the concentric dikes* Third# in Scotland 
the radie 1 dike* end fissure* ere subordinate to the concentric cnee*
The writer believe# that caution mhould be used In making tee drastic 
a correlation# *e the Tertiary intrusive* 1m Bsetlaod have been eroded 
to # much greater extent then those in  the Slivertom ere#*

The origin of the Si iverton fissure psttem he* a direct bearing 
$%pon the economic geology of the ere# because of the Intimate relation 
between the fleet*## and ore deposit#. The Pride of the west vein 
system consist* of * hydrothermal filling of one of these southern r*di*l 
fissure rone* of the Silwrton volcanic center (figure 19» peg# 72}*



fé

f  wm m mmdmMim ef Fiptsw ### «mMi #### th# ##. 
tarlbotlon of fissures am# f suite lu the southern pert of the Mleeetw# 
qpedraagl*# there le #m e#er#*t fseee e f ere^Wsrl# flsewee shout 

three #11## to the ##»# e f th# P#M# Are## This fee## e f see heerlm# 
fissures ##*###* te he mere them # eelneldeme# end, slth<mgh there ere 
me eteeke In this #r##» It Is them m  m##e#ef l#m#w#
seure# seul# W  pre#e#%
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m®mmi% geology will be discussed màm tbe fellesdug headings»
Sen Juan Regie*, Sllverten Velcenie Center, Se%*th Silverten Are# and 
the Pride ef the Wst Area» The Price ef the West Area will be discussed 
with special reference te the Pride ef the Wet eels system end mines 
situated m  ether veins will be- ealy briefly ssntSened»

The Sen Juan re g ie * mm be censidered in  a general sense te represent 

part ef the metallegenSc b e lt # a t  swreunds the Celerade Plateau* W tle r  

ClW S, pp. 83*36) ,  «die develeped this peripheral relatienshlp, explained 
it as a re s u lt ef # streng p es ltive  cen tra l area with swrreundlng west 

negative areas. Tenny C lfW , pp. 369*377), objects te th is  hypethesis 

because there are ne géosynclinal basins en t W  seuthem side ef the 

plateau cee##rsbl# te tW se en ether sides*

The Sen Juan region has been considered by many authorities to be 
a continuation ef the Colorado mineral belt* An examination of figure 2, 
page 10» shews that this area Ilea In line with a direct extension ef 
the Colorado Porphyry belt» which is in turn related to tbe mineral Wit. 
hemees (1351), discounts this idee and suggests that there is an axis 
ef metallization through the San Juan Mountains in a general northeasterly 
direction towards the Cripple Greek ares. be.bases this conclusion on 
the similarity ef age, metallization, and volcanic activity along this axis*
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A@e#*d&ap to (1947# p, 397)# tbe metel^mlnlAQ districts ef the
Sen Jtsen region have yielded marly half a billion < MMr« In geld# silver, 
lead# capper and slsse* Ibis prednstien represents absnt one #*rt#r ef the 
total mine mi these metals reeevered la Celerede. Burbank (1947# pp* ##* 
403)# outlines femr dlstlnet metallegenetls prévins»# and seme In the San 
Jean region# which are briefly listed belem*

1* frebabl# pr#4Wbrlw mineralisation m  # e  nemthwi and seethersi 
fla#a ef the San Jmn hemitala»*

1* late Maaoreis mineralisation of vanadium and chromium on both 
the northern and southern flanks ef the mountains.

3* Sarly Tertiary mineralisation ef silver# lead and sine about 
centers ef Intrusion near Ouray, Rise and In the la Plata mountains» 
mining activity about these volcanic centers accounted for about 10 percent 
of the total San Juan production.

4* Middle Tertiary mineralisation ef geld# diver# lead# zinc and 
copper around the greet intrusive and volcanic center* of Silverten# 
Telluride and lake City* Mining activity here accounted far about 30 per* 
cent ef the total San Juan production.

This section represents a brief compilation ef the work done by 
Raneame (1901)# Burbank# Rebel and Wmee (1947# pp. 393*433)# in this 
area*

The Rilvortmn volcanic area emWmoe# the fellewlng mining district## 
with their location by counties and accumulative production*
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1* Sneffelsg Bed Mmmteln, adniiig districts lu
Oumiy Gemty, S74s0ô0»ô0*

t« Anims sud iwelea aâsâag districts 1» Ssa Jusn Cewmty, $117*000.000. 
3, Telluride end Ophir «iRlng districts lu Bsa Miguel Gmmty, 

$130*000,000*
4* Seleas ami lake m*rh adalag districts la Mlasdsle Gmmty* 

$11*000,000.
Ame#*# (1901, p. 43), he» classified # #  depealte ef the Sllwrtse 

volcanic area inW three categories! reâne, eteehs m d  replacement bodies, 
feins have accmmted far, by far, the greatest production. West in in* 
portance are steels end Include the so-called ĉhâsneys** of the Red 
Mountain district. Only a few deposits occur as r#lacem#nt bodies and 
they occur mostly in limestone and rhyelite.

Figure 19, page 73* gives the distribution of mims and fissures in 
the vicinity ef the Silverten volcanic center* Although prospects cover 
the ares in general pre fusion* the important mines occur In isolated groups, 
with the southwest and southeast comers ef the sees lacking commercial 
deposits at the present tWe* There Is en apparent relationship between 
the intensity ef fi souring in a given ares end the mmmmmm ef ere 
deposits. Wedesstely sired veins have been found to die out in depth* 
but in m  recorded case did the fissure die out as well. The absence ef 
any appreciable offset along the fissures and veins is one ef the character
istic features ef the Silwrton volcanic center.

At some intersections, the most northerly trending veins have been 
faulted by barren or lowgrade veins trending mere nearly east and west. 
However, in ether oases, the veins appear to have been filled simultaneously.
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from tmvrnlmlm *vi<Nm«e Aw&ww <1901, pp* 96-101), states that 
tàere Is a chSAge in éeptis fmm gslem t@ is tfo* sms## H#
has sis# nsted that the m&f silvers and argentite d# net @##w at depths 
in exeess et SOO Nat, and tMt the geld values ate generally «ere sen* 
alstent than the slim# values»

Banso®» (1901, p. 08), states #at In memereua eases after the depeai* 
tie# ef the ere, tlwse was at least on* period ef miner flsswring fallowed 
by a latw depesitlen ef #ar%#*

Aeeerding to Varnee (1947, pp. 481*431), the South Silverten are# is 
cenfinsd roughly to a belt several miles wide along the southern art® ef 
the Silverten Caldera » the southern rim of this Caldera is limited by 
the Animas fault men», whieh oleeely follow* th# present course ef the '
Animas River# The location ef this fault mono in the South Silverten area 
is readily seen in Figure 28, page 7%, In this area the north side of the 
fault has been dewn*fswlted between 1,888 and 2,880 feet# An examination 
of Figure 20 shows that the productive veins trend at a high angle te this 
fault system* but as noted previously (peg# #)* the central prWuctlve 
mlm tend to intersect approximately three miles south of the Pride Are#» 
Concentric fissures present in the are# are commonly filled with la title 
or andesltic dâtes» Around the aeuthwrn limit ef the redial system lies 
another set of are~shaped dihes of granite porphyry.

Regarding tk» mimmtimtlm in the South Silverten area, end eapeeielly 
with respect te the Arrsatre basin* mernbenà (1933, p* 1S8), shews that



80

there is « rowgh mml dietribntisfi ef the ere with aeeepest te the Anime#
fewit mwm*

Ore# In the northwesterly fissures sdiseent te the feult mm mm 
characterised hy the he## metal siil^idee, shelsepyrit** galena and 
sphalerite, with seme specular!te« iecslly sufficient free geld is esseciated 
with the chalcopyrite te mate it an teper^mt instituent ef the ere* The 
gangue minerals in the northwesterly fissures adjacent te the Anime fault 
sms consist ef quarts and chlorite. Ore bodies in the same fissure a 
mile er two farther southeast eesitais* the hern metals alee# but argentiferous 
tetmbedrlt# 1» m  impartant constituent» Silver In this sens is thus m m  
impartant than gold* Mere the gangue aânmmls commonly consist mi barite, 
rhedechreslte, and mngenifereise calclte. The adLnerallsation in the Pride 
Arm is ef this grewp, as m m  the massive base metal deposits ef Arrsatre 
basin. Barren quarts end calclte succeeds these sllvmr ere# still farther 
southeast ef the Animas fault sens*

The faulting ef the Animas system would appear te be definitely ##» 
mineral In age* as there is # greater intensity ef alteration m  bath sides 
ef # e  fault than the alteration found In the adjoining veins. The am In 
product# ef alteration in the Animas fault seme are quarts* serlclte, 
pyrite* spidot*, chlorite and speculsrite, Tb# large quarts msnsenit# 
intrusive# appear te be later then the faulting, as the quarts mensenite 
bodies are neither offset mat displaced by the faults. Th# elongate shape 
ef the intrusive quarts mensem!te body » mil# north of the Pride Area,
(figure 20, page is obviously controlled by the fault pattern In 
that area*

The following conclusion# may be drawn from the data presented above;
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Tlw adiwssIiaHitlsii in the S#uth Siivwten area 4s prebably related 
te the Animas fault systesk

a, A genetls relstlenahip peehahly «mists hetmeen the «parts wmaealt# 
intrmslvse and the sânerallsatien»

S* the fisswe pattern ef the predu«^iv# wins eeeld he related either 
te the A # m e  fault systsai «# t« a fairly # #  «enter net far te the south 
ef the m i #  Arm*

Aeserdim# te the Sfflse ef the Oeenty Clerk at Silverten, the feliew* 
ins are the dates en wbleh the e%i#inal elaim m m  filed far the mines in
# e  m i #  Ares#

$me#li>hSa . . * . * *  August » 9 1S73. 
m i #  ef the met * • * » * » «  Jms 10» 1874»
little Fen# ......August 10» 1S?4«
@r#em Mountain * * * * * .  1874#
osseels * . # . . *  Hay 10» 1901.

As far es the writer eemld deWmine* the fellowing is en outline ef 
# e  history of the m i #  ef m e  #mt and mean Mountain Mines*

1. the Pride ef the meet Ceneelidated Mining Ceepwy see fere# 
in 1880»

a. The Jeseph Oihhen# Consolidated Mining and Milling Css**# sms 
formed in 1889 te pmrehsse the Fri# ef the West Property.



3* ttm Oreen Mmmtsln W W W #  SEMise Cempamy m #  iaecrpe*#t#d is
1904.

4 . # #  Je$#ph Gibbon» SEiiâa# #W  Willing Gm#any pwebased #w  Ween 

itountain property in 19SI.
5. la 1934 the W W #  ef the meet end the Ween Meuntein Mines were 

leased te f » S. stems®» w* I. SWtw, ?y#e*i Olnes* Begem# Dines» sad A. W. 
Wsrrlsen* she fereed s eempeny celled the Pride ef the West lacerpersted,

## The Denser Welpmsat Oeepsny tee& eser eentaml ef the #eep##tl#e 
in 1940 end built a mill at MewardaviH# te treat th# Pride ef # #  West 
and Wean Meuntaln ####*

7. The West Western sSnlng Wr#e##ttem mm feamwd la 194? end test 
ever ©entre! ef the Pride ef the West# Ween Mountain and West Ssstem 
Mine®» as wall as the Klendlk# # m #  and the Silver wing #***# ef «Wes. 
fhia sempany alas moss the PrWe Sill at Henardsvlile end asnages # #  
properties ef ## Celersde Mmm  and Wtsls Cenpany.

Preduetlea

The mas »S9#rt fer !## ©redits the Pride 
M m  od# a total production ef 1,900 tens wined at 397,900. These figures 
give an average era grads ef $65.00 pee t®n»# Pre* 1S84 until 1934, records 
ere ceapietaly laahing# hut fran 1934 t# 1990» fairly reliable figures are 
available# We# 1934 ta 1950Ibe M m  had a fatal grass production af 
apgrarimstaly $2*009,000 free a total ef 159,000 tons* an average grade ef 
$13.00 per ten#

When th# writer last visited the mine in th# mmmm ef 1951, the mine 
wee bell# operated by three groups ef leasers* Th# number of man working

• Before adlling and mining ©eats h e w  been dodwstod.
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fluctuated between 10 end 12» end prcductien wyied between 290 end 900 
ten# ef ess pee week. It is umdereteod that Me# A* M» Sweet of Umwm9 
Celossde» has #%ein#d centeel ef the Peid# ef tbe West end Steen Mount*in 
Mines end intends w  mme? cut * ^velepwNmt pm$mm belew the fleet level 
of the Ptid# of # #  Meet mne during 1900*

According to King end Allemn (1900» p. 73), the
Green Mountain Mine up to 1## bed produced in «mess of 40,000 %ms# the 
Stade of ##e is not known for this period, hut m  the minereli**tlon is 
siadlar to that #t the Pride of the West sdm, it is probable that the 
grade else sms comparable.

At the time ef the writer** l**t visit in th#' mmmm ef 1901» the 
win* wee being operated by a single group ef leasers tote ling five mm. 
Altheu# the weekly predmstlem was variable, it probably averagdd 200 tens,

Mr. Sweet is eapected to underbike development below the first sub
level A #f tbl# mime during 1902.

pmperty is oempeiesd ef both the little 
Penny and Püladslpbla clsW*. Although th# veins Is this mine have been 
previously regarded ss * continuation ef the Pride of the West Vein, the 
«miter does net believe tm# to be the cess. This mine is owned by Jack 
Gllaheany of Silwrton» end up to recent times, was leased by B* M* 
Helgerson. tWgerson (1947, p. 09), rmort# that early in the history 
ef the mine ever 100,000 ounces ef silver were recovered from a email, 
high-grade ere pocket in the mine* m e  values are variable but range 
from #00 to 30Û per ten# This mine has net been in operation far many 
years*
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#maa#la maa* This mine belsngs to tb* Osoeoiâ MWLmg *nd Milling 
Corporation, which is o w W  by W* C* Slsmtto, IU G. Sblsb mn# G, L»
Isrsen of Silwton. the writer estinetes thst et least 30*000 tons of 
mm have been extsested from th# Oeoeele wrbings, Alt*### the storing 
widths in this mine ere greater then those of the PrW# of the west Min#* 
the grade is considerably lower. At the present time this mine is not 
In eperetâest*

n M i u w h m

the frlde of # o  «met w â s  system In geneeel bee the charecterietlce 
of a v#in*fill#d fisswe sen# linked by etringe^. However, there are 
characteristic variations along Sts dip and strike and for descriptive 
purposes, the win system has bom divided Into a northern, middle and 
southern part.

The northern part* which occurs north of the Midway level adit 
(flat# C), exists almost entirely m  the Osceola property and her# the 
La wrens#, march and Consolation levels are developed, th# son# consists 
of a wide* sub~parall#i system of veins linked by numerous stringers, 
the $wb"*parsllel system of veins is very irregular and varies from 1 #  
to 280 feet in width. Although large variation In th# dip of Individual 
veins are common, the general worn is vertical or dips steeply to th# west, 
the walls of the veins are frequently Indefinite because ef extensive 
silicification of the country reck* Silicification is particularly 
intense where the country reck is composed of limestone# in these areas 
the ore bodies tabs on seme of tbe characteristics of replacement bodies
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with mimmlimtimn widely hut amd irx^pilarly distrllaited
the entire mme* Althei^h # e  stoping widths are &emtm in th# 0#e#el# 
saw# them in the Pride ef the West Mine, the ever### gsed# ef the ere is 
considerably Sewer#

The middle part of the Pride ef the West vein system extends frem 
the Mldwey level silt te the Schneider apea pit (Plates S end €)* In 
this part the sen# consists ef s parallel system ef veins with !mfre#m#t 
linkages by stringers* The Zene Is fairly cenetant Is width, varying 
fro* 109 te 190 feet and has a steep dip ef T9 te 99 degree# te th# west. 
The Individual win# which de net exceed ten feet in width, have very 
dletlmi walls, Miner# 11 mtion is imifdamly distributed, is th# Zens, bwt 
has # tendency te ® m m  in as en echelon wanner ire* en# vein te asethsr 
along the strike «ad drip. This area wtpxmmmt* the high-grad# part of 
the vein system is tdtlch the mrlde ef the West IBs# he# hem develeped, 
rigwes 21, 358 and 23, Pag*# 96#? and # ,  shew portion# ef Indlvldiml 
veins is this part ef the sen#.

The Sewthem part ef th# vain system, which extend# imm the Schneider 
open pit ewtbmrd te the covered area west ef th# little fanny Mine, 
consists ef a sen# ef massive, barren quart* vein#, Th# *##*#,varl#* In 
width fra® #0 te 200 feet and' freqwit linkages by stringers art oemmsa.
The men# ha# a general dip of 60 to 80 degree* t# th# west, Individ»*! 
win* have sharp walls end fr###ntly exceed ten feet in width. Mineral* 
isatlem is very spars# in this part ef the vein system and only traces 
of copper end iron sulphides have been observed.



Figure 21,--Surfac* #*##*## ef erne ef the ee&a* emaetiWtW the Mrt* 
ef the West win eystem* Most ef the vein aietearlsl 'la 'tM» 
pheteymph eemiiets ef qpertx, Wet* the hieehey dheiestw 
ef the win when *ep*##d te withering. Phetegreph taken 
leefcâni e**t at f , s m # 10, mm.
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Figure 22*— View showing the SehneltSer ep<m pit* At this peint in the 
view system et leest four veins are present and all are 
well mineralised giving vary wide ©toping widths* Note 
the moderate dip ef the hanging wall e$ compared to the 
steep dip of the festwsUUU Photograph taken looking north 
from the south end ef the open pit*



Figure 23*— new ahewâm# sa exeem e e# ms e f # e  veins that constitutes 
the Pride ef the West syetm* *#%# the asssive chsseeter ef 
the vein and it* resistance te  eeesSea* Fhetegreph takm 
looking north at 9,8402, 10,Sim*
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Tlw Tersest and
grade ere bedles that haw been dewleped Is the vein ayatw mmm is the 
Pride of the West Mse« the meet pmedWtiw ef these #*# bodies ecesrred 
Is the southern part of the mine, extending is as irregular masser from 
the first te the fifth level, the majority of the sained ere ses high-grade 
and had ever a four and one-half feet awrag# width, a combined load and 
mis» assay in excess of m  percent*

Another smaller ore body In She same mine, situated to the north of 
the previous body, extends from the fourth level to the surface* This 
has an irregular distribution of high values hut there is m  apparent 
increase In grade toimrds the surface, with the highest grades of ore 
being obtained in the vicinity ef the Schneider open pit* Sloping widths 
1st this ere body increase rapidly towards the surface, with the body as 
a whole having an average width of approximately five feet. The ere body 
averages between 10 and 1& percent in combined lead and mine*

Although many development levels haw bee# driven on the Osceola 
property, only the lower lawmence level has been etoped to any extent*
The writer estimates that over 30*000 tons of ore have been extracted 
from one stops on this level, averaging between S and 10 percent combined 
load and mine content on an average width of 11 feet*

Mineralogy

Carbonate maarnlat Carbonate minerals occur characteristically
as fii» ramifying veinlets in the early end late stages of vein formation. 
Although a detailed study was not made of these minerals. It is the writes*
opinion that the early cabane tes are frequently menganiferous end iron bearing.
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The sarfcemtes #peee te he «vmly dletaplhuted exsept for a p#*s!Me increase 
in ameimt tenards # »  north end of the vein ayatem.

Thie mtmml prehahly #eee%#t* fer ever 70 percent ef the 
vein feinting minerals an# is thus hy far the meat abundant ef then. The 
greatest aaeunt wss deposited in an serly barren stage before the sulphides 
were feme#* This early stage was cheracterised by replacement ef the 
country #ech as is demonstrated by the silicification ef country rash 
fragsasnts.

The next stage ef quarts dspesitlcn followed the forms tien of sphalerite. 
Matting walls of fractures in tkm sphalerite and the filling of quarts 
(figure 34, Ngegi), give evidence ef fracturing ef the vein sens following 
the deposition ef the sphalerite and prior to the deposition of this quarts*

The final quarts stage followed the deposition ef galena, chslcopyrite 
end tetrahednte. The amount ef quarts deposited In this stage was less 
than # #  previous two stages and much of this was deposited as a #ls#le 
facture filling.

The following criteria were established for a theory of colloidal 
origin for some of the quarts in the Pride of the meet vein system*

1# thmerom# specimens examined showed a w#llM$evelop#d collofom band*
lug of the quart*. Partial success was obtained in making this structure 
prmslaant by use of the fellosdng procedure* The specimens were polished 
and immersed in a concentrated sugar solution for over four menthe* MUem» 
in# this eoehing the specimen# were boiled in concentrated sulphuric acid 
in order to fix the carbon that the rode had absorbed.

2. The origin of the "Zebra ore," to be discussed below is best 
explained by colloidal quarts*
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Figure 24. — Phot̂ alê ogawipli shewliig # cparts veinlet (grey), cutting 
sphalerite (white)* Nets the matching of the wails of 
the veinlet. Specimen taken from the 7th level* Pride 
of the West Mine, Signification approximately 320, 
photograph taken with reflected light.



Figure 2 5 * w&mAm # #  trsnseetâsn ef sphalerite
(light grey)» and galena (white), by a veinlet ef quart* 
(dary grey)* Mote that the galena an bath aides ef the 
veinlet m e  erne# the same grain as shewn by the matching 
ef the orientstiea ef the triangular pita es hath sides 
ef the veinlet* Mete alee a rough matching of the walls 
©n either side of the veinlet. Sample taken from the 
second level. Pride of the West Mine, Magnification 
approximately 320, photograph taken with reflected light.



Figure 2&.~~8aod speeWm of MMeé mm sad w in  mtearisl

the vuggy sad sea# stamtures o f tbs ###%#* Spesimsn 

t#k*a from the Ttfe level ArWe e f th# «est Mlae,
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Figure 27*— Pter&waeregreph slMHiâng mêméml Quart* Cgrey), Ifi 
sphalerite {white). The Quarts is later than the 
sphalerite but because of Its high energy ef crystal* 
lisa tien has assumed its mm crystal fere. Magnifies* 
tien is approximately 640 and the photograph was taken 
in reflected light*
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3» lu eeetrsst te the §®mml sillet flea tien et t W  mm&æf #w% 
e m a m m # #  # »  v®inat quart* vaiMats a&th extremely #he*p mil* eut 
elder veia minerai*.

Cmpmmtlvely m a.ll quanti tie* ef apeewlar ham*
tâte are asseslated ml# # e  11###%##* la the Prié® âr#s» The mimerai 
caamenly meurs a* la #  #W##é $mi#$ (Figure SB* Page ## )* W t  lis  

relationship te the ether vein fermlag mineral* has net hmn definitely 
determined, the mcwrenee ef specular hematite Is the Pride area is 
anomale*** In that it is usually regarded as * M#»tmpe*etimi mineral* 
whereas # e  sulphides found In the Pride ef the meet win system are 
prehahly medium tmperatur# minerals.

By##* This mineral is unifermly distrlWtW thrmgheut # e  win 
mm and Is semetimes found is the mmmtf mmk mp %* # distance of 
twenty feet from the individual veine. Pyrite ma# deposited before the 
preductlw sulphides, and there are mmmmm examples of its replacement 
by these minerals (Figure 29, Page gy ). bhan ocourring is the country 
rash as mmll grains, pyrite commonly has a stMe crystal form, due 
probably to its hi# energy ef e*ye*alla#tl*m. Mgwm* 33, Page 98, 
shews evidence that the pyrite grains mm fractured and later filled 
by q u a rti.

SoMlgrlte: This la the second mat important or# mineral and has 
been found without exception to be an early mineral is the productive 
sulphide stage. Sphalerite has a fairly uniform distribution except far
a slight decrease is depth is the sphalerite galena ratio.



Figure 20.**PWta8&cragr&ph Ohomifig the lath shaped character ef specular 
hematite (white) Is a backgrmmd ef quarts (dark grey). 
Specimen taken from the surface at 9,400i, 11,100#. Negni* 
ficstion Is approximately 1,200 end the photograph was 
taken in reflected light.
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Figure ag^^-Phetemioregm^li «bewâflg m  antecedent veinlet ef pyrite 
(grey/ being replaced by galena (ahlta/. Magnification 
is appreximtely 160 and the photograph m s  tafcem in 
reflected light, specimen taken from the 7th level, 
Pride ef the Wst Mine*
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Figure 3D.^?h@tc*&MP@g3%p& shewing fracture filling of pyrite (light 
grey) by quart* (dark grey), note the mtshlng walls of 
the veinlet. Specimen taken from the Lawpenoe level, 
ueeeela Mine. Megnlfloetlon epproxlmetely 320% photograph 
taken with reflected light.
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Tb* «iâalwâte m&H  blebs ef W%Wb are eawally
uniformly distributed» Only In # very few apeeimems wmre the blebs oriented 
aim# orystsilsersphlo dlreetleaa tflpdm S3s Pag# ̂  )* from t W  relstioa* 
aM# ef the eWe##yrl%# blabe te etbe* mlmwml# that bee# Immded *#*d re# 
elaeW tb# ^belerlt*, it 1# $b* writ##"# eplnioe that %b* cbeie##yrit# 
WLebe d# met repreew&t emaeimtlem# ## eammemly stated im tb# llt#mat#r#* 
but rather indicates # M#m#a M  and S3f Fag# i$i ^
illustrate tMa point and establish a definite relation between the sis# 
and distribution ef ebaleepyrlte blebs end tbs #m#t# veinlet that be# tmn- 
seated tb# sebelerite* This relatlemdWLp baa been observed in many polished 
sections of the erne# ef the Pride ef the #e#t Mine* A possible explanation 
for this relationship might be that a fluid containing abaleepymite in 
solution flowed through the fraeturea in the sphelerlte end then the chel* 
eopyrlte w#$ diffused Into the sphalerite grain.

# # # *  this is the mat imortant mineral in the vein system* and 
in the upper portions of the Pride ef the West Mine it is frequently 
argentiferous. Although no silver s&aersl* wee# observed asseois ted with 
the aegemtlferowa galena* It ess found that when tWL# sdLnsrsl was etched 
with ooneantrated niteia said (1#1) far a minute #md a half* a curious 
pitted epbsrloal eW» pattsm developed {Figure 3&* p#ga 104^* Galena 
specimens taken from the lower port# of the mist® when trusted in the earns 
manner did net dhow the earns #W& pattern. The silver I# probably sea* 
tsiasd in the galeae end both fern # solid solution. Wisssn end ##eyt 
(1915* pp. 172*17#)* state that the limit ef solid solution of AggG in 
galena at atmospheric tempersttms* is below 0.2 percent <approximately 
32 ouneee per ten ef galena). Uuaept fbr the eoeurrsae# ef peebsts of



3l.̂ 4letol ef vein wterisl e m W W m #  * # W W e #  feued
"in Msee* en the maNWw* Wet# thet the sphai^rite has 
been lesehNl out «MX# the ##X#m # M #  i# w t# stebl# 
be# ewmimd. Speeliwm tafcen fsea %79M§ X09MQ«t*
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sho«Aog s^alerit# being transected by e 
qmets veinlet» Net# that the blebs ef ehaleopyarlte In 
the sphalerite shew a decrease in #lw and increase in 
WAtity as the bmmday between the sphalerite and 
W # t %  la appMeched. Specimen taken Are# the 7th level 
ef the Frida ef the west Mine, Magnification is 
lawtely 600, photograph taken in reflected light,
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Figure 33*— Micropltotsgreph sàewâng n pertien ef Figure 32 la greater 
detail* Mete # e  deereese in else ef t&e <5halc<^yrite 
blebs toward tbe quart» sphalerite boeadry* Mete alee 
the erientatiea ef eeme of the ehaleepy^te blebs ta the 
center ef the photograph* fttegalficatSeik sg^proxlaetely 
1,200, photograph taken with reflected light.



Figure e segmented veinlet ef chaloepyrite
(white) and quarts (Mask) transecting sphalerite (grey). 
Specimen teâwm on the 6th level t Pride of the west Mine* 
Magnification sg^mdm^sly it2 m f photograph taken in 
reflected light.
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W*# pwwA&my ##*###& #$e^
*n *&tb o#aG#K

tested fflm$0 Spmtem t*Sm tmm th» àâStSe M$mg mum*
#ppw*imt#:y #G* p^*tegmp#& t»#m In #»Aeet#a

light.
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wlr» silver* the mmmmtmtkm ef sliver never reeekW ### percent Is the 
Pride ef the Wet win Systes*

# S 0r$ she hew# had censiderebie enperienee is the Pride of the West 
Mis#* report that the eewrreae* ef large crystal e#e# ef galesa is e 
feed indication #f high silver vale##» It ha# been reported by vmimm- 

worker# is miseralography that swwtiire ef the falena #le#va#» alse 
indicate# high silver cesitests» The writer definitely found that the 
argentiferous gales# had a highly curved cleavage, but this mm also 
tree ef acme specimens that were apparently nos*argestlf#roua.

The atel texture of galena and pyrite fmmd on the sixth level 
of the Pride of the Seat MSne end on # »  surface at the Osceola mine 
merits further description* This tenture# whIW m n  be seen in Figures 
36* 37 and 38* page# i@&*l#7 * and ̂ gg* consists of concentric 
ment of the following râneeslsu .?

1* â grain or grains of galena in the cantor.
3* Thin rim of pyrite*
3* thick elm of quarts uith email Inclusions of carbonate 

and email qimntitlos of another minorai vhloh is probably 
argent!to*

4* thick Irregular rim of pyrite, 
the above rones are net always present and Figure 38* page y *  

ahem# a single thick rim of pyrite surrounding the galena.
the occurrence of carbonates replacing galena along Sts cloav###

Is very interesting (Figure 40» page n,o>* It appears to be unusual for 
the cerbemetee to replacs any suâsââde in the Pride of the Best vein 
system.



Figure 36. «^Pbote^ezegraph «dewing tbe typical a tel texture ef
pyrite tgsey), aurrowiding galena (white;. Surround log 
the pyrite rte» te the left side of the photograph is 
fiiw grained t&mrtz (darts grey). Specimen taken from 
the surface at 0e390E, 11*060#. signification is 
approximately 330, photograph taken in reflected light.
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Figure 37 » ̂Photomicregrapb showing in detsii one segment of # »  stoi 
texture» The extreme left side of the photograph consists 
of galena (white). Surrounding this is a thin rim of pyrite 
(white). In the right center ef the photograph is a thick 
ri# of quarts (grey). TMe thick rim contains small inclu
sions of carbonate and minute inclusions of argent!te. This 
thick rim of quarts is succeeded by massive pyrite (white)e 
and finally to the extreme right of the photograph by quarts. 
Specimen taken from the 6th level. Pride of the west Mine. 
Magnification approximately 640. Photograph taken in 
reflected light*
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Figure 3B, »^Phetc^6regraph of a toi texture showing galene (white), 
surremded fey n tick rim of pyrite (white). Surrouno- 
log tiw pyrite end occupying the out aide of the photu>* 
graph is  quarts (light grey). Mote the Whedral quartz 
crystal la the center of the galena. Specimen taken o n  

the surface at 9*3906, 11,0am. Magnification approximately 
320, photograph taken In reflected light.



Figure 39»— Ptietaaicregraph showing the filling and replacement ef 
qwrta (grey), by galena (white)» Speeimen taken iwm 

the 2nd sublevel. Priée ef the west mine* itegniflea» 
tien approximately 320, phetegreph taken in ref letted 
light.
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Figure 40+— Pbetemicregraph showing the repieowmssfit ef # l e m  (white) 
by oertoeuiBtee (grey)* magni flea tien swrnxlnetely 160, 
photograph taken in reflected light*



Ëtè^mJâkkmxt TMa mkmmà m m m l f  mmwm mm *&** ailvar lining 
vugs, and I® probably of a &yp*rg#ne origin, although this 1® %  m  means 
certain» Many #%## ware examined in the Mae# for wire silver but the 
writer d W  net discover any* It is reported that handsome masses war# 
found la the upper levels when the meM# ef the mast Mae was first 
developed. Wadewhtedly, seme ef the very high assay values at that time 
w e  da# te this minerai*

sad ©ewlllte M U  net he discussed se they ealy m m m m â  In relatively 
email quantities end displayed m  mmsmk featwes*

foimd In smell qwentltle# in the vein system and their exaet relationship 
te the other vein minerals eewM met be detem^ned in the polished see* 
tiens examined.

A pasegmaMs Mart (Figure 41, gsmge 112), he# been 
prepared by the writer for the Fride of the West win system. The 
black areas an the Wart, indicate In a diagramstio manner the relative 
time end quantity of Muerais deposited*

The- paragenesi® eeqwmnse M e  been divided into #i#t stages, each 
stage representing the deposition of # particular mineral or minerals.
The first stage m&zmmrnm mmk hydroWsmil mlteeetlen M #  the alteration 
product* of chlorite, ewSMte and Mays being deposited in well irregular 
quantities throughout the win mono* In some parte ef the vein system, 
notably the northern pert# apldete and Mlmeselsite ware formed.

The remaining sulphides, tetrabedrltg* ruby silver

flurite, barite end rbedenlt# were else
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FIG. 41 , PARAGENESIS OF VEIN MINERALS IN THE PRIDE OF THE WEST VEIN SYSTEM
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TMs in it ia l ##$ inllmmé by # cwbwrnt# stsfe #ad tb i#  in

tom  by s #**## # f ###%#. Stoges tom#* N to  #W six are

##p*###**sd by t o  pamdrntiw toLpblde# toeb tolto t o  M t o t o g  towels 
lis ted  im t o  e to e  e f depeeltiem  

PyWt#
spbaierite * . * . # * . * .  U S  
m i # #  * • • « # » « » *  to* 
ctolc^yrito * * * * * * * * * Cy&m%*
Ttototote . * # . * tog#* $b%8@* #

The etoreis Im t o  t o w  list t o  toseetoito W  bavin# se 
Imswesime selubiiity le is ter few to te bettes* t o  first pretotiw 
sulphides see repreeested by pyrlt# and sphalwlt#* t o e t o w  cutting 
t o  sphalerite were filled with ##*%# before t o  depesStlem ef t o  
seeto preduotiw sul^iides* t o  eeeto pretotlve smlpbides, #lme* 
ehale^yrit# ami tetrahedrite appear te haw bwsi d###lt#d alseet 
wmtemperamaeualy «âtà toieepyrit# depealtimg a little lemger tom t o  
etor t o  CFigure # *  pe#a n#)» t o  depealtlem of flwlW* barite am# 
todemlt# w e  probably rsprssmSed by toe t o # *  bat toir exact r#la* 
tioaship ta the atom mimerais has sat bean datarslnad as yet*

t o  productive sulphide t o #  was fallowed by a petod #f fraeturimg 
and t o  filliag ef thee# fractures by carbonates and minor m m m t s  ef 
quarts, t o  final or eighth t o #  censlsted ef limited ####### altera* 
ties ef t o  hy##m# sulphides, îhâs ####### stage is prlaelpslly 
represented by mime eamwto ef ©evelllte and toy silver.

isla
is t o  déminant pmmm* ef win fere#tien especially



Figure 42ŵ Phatemierogr^h «how&ng the replseement of galons CH#$t 
grey) by chuleopyrite (grey). Note that the r#plsomment
occurs mainly along the cleavage directions of galena* 
Specimen t& k m  from the 7th level, Pride of the West 
Mine» Magnification approximately 320* photograph taken 
in reflected light.
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F.tgyre tpmimen ehowtA# s eSneralâiwS win ef milky qysrts:
tr-mseetlrig the country rock of flow breccia^ Note galme 
In the center of the win end also let# cerbonate wifilets 
(black) that out the qoartx vein at ri#t angles» Speci
men teken from the 1st* level. Pride of the West Mine*
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*# fax- as the sulphides axe mmrnmê hut op#» w$mm fllll# is fxeq^ently 
observed. The ore commonly ooowr# ss large parallel lenses, each ef which 
is not generally continuous for any great distance* These lenses of or# 
occur between branching stringers and vein® of quart*, is m m  places 
the boundary of the vein system is hard to determine because Inmsaarable 
stringers and veislets branch out into the country reck. Is other places 
the vein is in sharp contact with the country rock and has the appearance 
ef being "freran" be it* Although mwrous variations are present, the 
term "linked vein structure" seems to be meet appropriate for this system, 
numerous geugy slip plane# are present in m my parts of the mine, but it is 
thought that there was no appreciable movement along the fissure* The 
evidence of lack of movement is based on the absence ef any displacement 
of the stratigraphie units from one side of the vein system to the others

Figure 21, page 0% illustrates the blocky character of one of the 
veine after exposure to surface weathering* Figures 22 and 23, page® S7 
and 0^ Illustrate the "froren" relationship between the country reck end 
veins*

Figure 44 and 45, pages 117 and 11% show highmgrede or# in limestone. 
The irregular replacessmt ef the limestone is evident and the peculiar 
Spherical concxetlonsxy* 1 ike bodies of ore are also of interest, figure
45, page lit, is of social internet in shewing one ef these concretionary 
masses in contact with a lens ef massive and vuggy «mart**

Figure 46, page 11% show# high-grade galena and sphalerite. It 
may be noted la this figure that the masses of sulfide are transgressed 
by veialet# of tmaslwmt q»mrt*. Figure 46 also Illustrate® very wall 
the hendimg seen in the vein rone* Both Figure 47, page 12a, and 
Figure 40, page 121, show various type® of banding* kba#e*s. Figure 47



Plgur# empewxe mhowlng the r#p%ae#memt of limestone by
sulphide* md qwertr* #ote tb@ breeolatlon @ W  
oetlon of the IWeeten# la th# upper right comer pf the 
photogreph* Note also the eaneretleAary like ox# form* 
developed in the lew**' center pert of the photograph* 
Vie# taken looking east at §tSlOEf 11,270N*



Figure 4@,--Closer# view of «pea seen in Figure 44, showing ene of
the concretionary like forms in grestsx detail* Sots 
the sharp contest of the quartz vein with the limestone»
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vi-mm of high grads cars son slating of galena*
a 1er its # W  shalcopyrlte. Mote the rough banding 

of the massive sulphides and translucent quartr* 
Specimen taken fro# the first level# Pride of the West 
bine*
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Figyge 47»i*«4tafid specimen -tif # -^ r t io r . e f  *  w in  showing the bardei 

char&cter ©f the sulphides (d a rk ) and the quarts (white)@  

Speclsen taken fre®  the 7th le v e l duEp$ P ride o f th-e 

West Mine»



gwr* 48,~«Hand specimw of # vein #« # « #  th# pronmmeW *#%&»
ing ef the esssSw  sulphides shd guarts* Wte tàet unlike
the «qpeelmen in Figure 47* the eul#iide# wre depoeitsd 
la te r  than the q u a rtz . Specimen taken from the seventh 

le v e l dump* P ride o f th e  West Mine»



8$wm ttm mmtm mi th# w ia * M ###  40 ufamm m m l m

sulphides fUUni the sweater ef the vein.

.aÀ»! ,iümf, ,a&.JUm„ammik:, M m *  ***&*%*# # w  # W M h # y  h e * w
" W N m  Ore* fewmd in the pwpeety ef the oseeeie Ulm mm first teriefly 
4##eeihW by h#me#e # # & $  Pege #)* ÎMe ere, ehewm In # # e #  # ,  peg# 12$
**d figure SO* heeeee# ef its eaiqee eeeweeoee will he described
is geeetee deteiâ*

the *Z#hee ore5* eeew# ss stjriMngiy regeisr heed# of #*et# end m&l*
phidee. W p h W e #  eeeeiet either ef gaiefis sad pyrit# or sphsierite sad pyrite»■>
In the letter m m  the pyrSt# end ephelerlt# ere often beaded themselves# 
Suiphld© hshds vary in width W #  0*1 * *  to 4*0 am* and prohshly average 
0*25 am* Quarts baWa between the sulphides haw a width from 0*2 mm* to 
20.0 mm* and avers# mpprosimately S»Q am*

The eulphid# bend# are often dieoomtimmms as is seen in figure 40* 
page 12% end some are sommdmt distorted when oaamlned is detail* Generally 
the aspect, hemever* is ef s remsrhshiy melMmmded ore*

Quart# is trasel%mest to clear* msll-crystallired* and the eryetel# 
are orientated at right angles to the sulphide bands* pyrite is emmmmly 
suhedrel, end the etsl structure ef galena end pyrite samiieneti previously 
(Page has beam observed in this ore. the order of crystelliaetion
eppeere to follow the earns sequence as that determined in the paragenesls 
of vein mânetels and the pyrite is clearly replaced by the ether sulphides.

A# #ar ss the mriSar could determine #11 the occurrence* of the ̂ z#b*»
#re^ (March level, Consol*tion level* and on the surges et 9,460B, 12*##1, 
bad limestone ss the country rock. The estimated width ef the mmeaure
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> >-æ: v -j

figure 49."̂ 4jmmd $p#cimem of *Z#br# üro" showing the handed relationship 
between the sulphides and the quart*. Note the discontinu
ous character of some of the sulphide hands. Specimen 
taken from the Consolation level* Osceola Mine.
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INCHES

Figure Rend #pecl*#m W  eheWLag the p*og****iv*
Increase in the size of qwa&t* band^ from right to left 
of the photograph* specimen taken fro# the Consolation 
level, Oeceela &&n@*
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of the ’’Zebra Ore” on the surface at 9,450H, 12,050N Is at least four feet,
and probably exceeds six feet* Three assays of the "Zebra Ore" from the
above three occurrences were averaged and gave the following results*

0.16 ounces gold per ton 
0.9 ounces silver per ton 
3.7 percent lead
6.5 percent zinc
0.3 percent copper

Both the gold and zinc values are unusually high for the average ore
that occurs in the Pride of the West vein system* The silver is probably
contained in the galena and the gold is associated either with the pyrite
or chalcopyrite.

The term "Zebra Rock” appears to have been first used by Butler and 
Singewald (1940, Page 793-838), who described the zonal mineralization 
and silicification in the Horseshoe and Sacramento Districts, Colorado*
They state that the re-crystallization of the Leadville dolomite produced

,-yirregular sub-parallel bans of white dolomite and that alternations of 
these white bands with dark gray dolomite is responsible for the designa
tion of "Zebra Rock.”

Lindgren (1915, Pages 231-234), in a study of the replacement of lime
stones by highly siliceous ores of the Gemni Mine in the Tintic District,
Utah, discusses a similar type of ore*

"Silicification of the Tintic type is produced not by meto- 
somatlc replacement, involving the development of crystals in 
solid rock, but by replacement of limestone or dolomite by colloidal 
silica which immediately afterwards became transformed into chalced
ony or in part into granular quartz. Given such a colloidal mass it 
would be easily penetrated by electrolytes which by reaction with 
residual solutions contained In the gel might easily produce such 
rhythmic precipitation rings.”
Lindgren believes that the diffusion rings or rhythmic precipitation 

is similar to those in agate or those described by Liesegang (1915, Page 233).
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la  a review ef Li*##@#a@+e paper by Kaap# <1913, P#$# 804) # Kaept is 
# # t W  ss

wlf s dsmp of solution is placed, en s piste seated
wâHi gels tin nWsb bss been impregmted ssâtà âCXr^7# s series 
sf snncenWs rings consistii^ ef the insolmble %gpr^G7 #11 
be fesneé, the rings beeesse #s##d et swiessively widor 
Intervals sport lu proportion as the distance from the sent## 
Insresse#. TMs ceneentrlc system ef rings was teamed 
*&l###g*ng rings* by Dstesld**'
figwr# 50, psg# 124, eh### * si# larlty ef the Osoeel# *a*be* Ors"

rings te tbs rings described above* with the rings becoming progressive- 
If wider spaced t* the left ef the photograph.

The formstlon of the Liesegang rings S« expia insd by Ostwald as 
follows*

% #  silver nitrate diffbee# out s awpersetwrsted eelwtien 
of ellvw bichromate is fbrmsd, when tbs mete stable limit of 
this solution is reached the silver bichromate is precipitated
Warning the f irs t  ring* The continuous outward dit fusion mi 
the aeleabl# s ilv e r salt causes a renamed formation of silver 
bichromate solution in the aone surrounding the first ring 
until precipitation again ensues**1
In an eaamiaet&an ef the Osceola Mine In 1899 Ransom# <1901, Pag# 89), 

gives a brief description of m m  mi the &̂sbra #%#* be found m  mm mi the 
oaceela Mine dumps In 18#* Renees* believed that its origin was probably 
connected with meteeamatlc raplacaamnt* The writer* hesmver* follews 
Lindgren,s views vary closely and believe# that the mm  was foamed 
thramgb diffusion in colleldel smart#*'

Altaratlom h# apparent practical relatiemaMp batwaan 
the occurrence of ore and hydrothermal alteration can be used for the



location of sew ere bodies. Although there 1$ mm&ttfmmbl® elt^mtiss 
is the Pride Area# this alterstion appears to blanket the entire regies 
and probably is connected with fimrelic activity fellewlsg wiesnâs®*

the writer has setleed eesesieml small mse# ef arglllitlc as# 
seficltic altera ties ales# the sides ef the veins as# ala* mere eaten# 
siw prepylitisatles is the vicinity ef the Osceola #&&#» However# this 
alteration has been tee miner an# irregular to be useful a# a criterion 
for the finding of ere* only In the lower Lawrence level of the Osceola 
nine is there any possibility for the use of propylitlratlon as a guide 
to ere.

®&mum of the high altitude an# ###t relief 
in topography in the Pride Ares, erosion has been extremely active.
This rapid rate of erosion has prevented the formation of any appreei* 
able supergene sulphide* La the vein #me* A piece of massive sulphide 
taken at surface and illustrate# in Figure 31# Page 100* shews a 
partial leaching of the sphalerite with the galena remaining unaltered.

ûre Gantrol*

Any geologic feature that has bad an influence the deposition 
of ore is discussed in this section an# ^»r clarity this heading has 
been divided into four general group## faulting and f!sewing* jointing# 
effect of country reek and othar controls#

liMllto,„ h* stated prsviomly* tb# Pride of the nest 
vein system is a part of one of the fissure rone# on the southern rim of 
of the Siiverten Gaidars* The radiai fissure# appear to be tensional
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âs esrâein ssid mewNlAg to WmMtik pseàeMf m m  t W  r##ult of the initial 
Oomiog of the Siivezton volcanic conte», file W m l o m l  origin is supported 
by the fact ##t many of the fissures contain # W e  that weold be more 
libel y to be esplaesd if tensions 1 stresses were in operation* ^We ##r#» 
ciabie offset along the Pride of the Meet vein system bee been found to 
exist bet mmmm googy slip planes indicate that movement did eeatsr* 
probably of an oscillatory nature*

Wnllbe the @r#em bowntain #ne# the Pride of the West and Osoeole 
##e# ere free of post mineral faults» ##emeve#, on t W  emrfee# there 1® 
evidence of at least one poet mineral fault enttim# the vein system. The 
extension ef this fault dees net intersect any present mine workings*

The Pride of the west fissure «one la at least four thousand feet 
in length end has a Smews depth of at least fourteen huWred fleet* The 
fissure sane strides about if degrees northwest and has generally a steep 
dip to the northwest* the width of the fissure sons varies from 100 to 
250 feet*

Jalatlrau the strike end dip ef the dominant joint set in tkm vicinity 
of the Pride of the West vein system have been found to be the earns as the 
strike and dip ef the vain system itself* It would appear that the joint» 
ing controlled the fisawing which in turn influwwed the location ef the 
ore.

Between the Schneider ©pen pit and the Little Fanny Mine the dominant 
joint set has * very constant strike ef 20 degrees northwest with s dip 
ef 72 degrees west. Ibis attitude agrees very closely with that of the 
vein system in that area* Between the Schneider open pit and the Osceola 
Mine the strike of the jointing is much m m  variable* but it averages 
28 degrees northwest with a dip of #  degrees west* The vein system in



gwwm&l fell## this %mmé W t  locally departs from It at a high amgla.
1W»# da## mat ##am t# &# ##y dafWL## r#latlcm#lp bat#### diffamant 

litb®l@@lc types and the jeta&lag wâth the possible ewaaptla# ef the lower 
rbyolite, which la characterised by a steep or vawtical jelntlne#

A f A A  #f % #  P m m & M  m*#b ^  matw# ef the cemtry rest 1# cam# 
aidera# t# be a major central ,1b determlaiag the character ef the wlss and
the lecallmtW» ef ere in the ###» ef the met area* lis# fol lewing list 
represents rock# of the Pride Area placed is order ef their favers&illty f.-.t 
©re depoaltioa^wlth the flow breccia helng th# west fawrsMe and the 
rhyollta flow # #  least favorable*

1* #c# h##aci# we#h#r ef the %##r m m d #  Rhyellte*
É* Latlte flew In the lower Seeeka Bhyolite*
3* oeamy limestone*
4* Pre^Gambriao schist* flew breccia contact.
S* #»*Gamhri#B whist.
S* fthyoHte flow# iw the %##r mmâm Ihyelite.

A brief swmmry giving the characteristic# ef the veins in the above
rock type# feUow#

this rock typ# are regular in width* strike am# ##* . they also are char* 
actwiwd by having definite wall reck contacts as well as distinct mm 
bodies within the veins. Qswgy slip planes are cewwew* especially in 
the lower level# ef the Pride ef the West Bin#* the vein sens averages 
about 1 #  feet in width and contain# at least two distinct vehas which

are fr###ntly linksd sod branching.
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tatlt» flflwa in tha U tm s B«raka atomlltw» the veto «eue in this
rock type is  wausu&lly sâde» ab w t 290 fmt» lü â i^ ic to l veine

àaw  Irre g u ia r widtà®» togethear w ltà  vaeiaM e s trik e * and dip»* îà e  veine 

em m niy bave s very Genplieeted indefinite appearance because ef innumer
able lin k in g  and branching v e in ie t* and alse because e f occasional eaten** 

sive silicification e f # e  country reck. S B m ralisatlen  1» d is tribu ted  

fa ir ly  reg u larly  throughout the entire w in  mm+ but hut the eeeurrenoe 
of mmmmiml mm is  irregu&ar and generally o f lew grade.

th a t mm mmmm to  these in the la t lte  flow* discussed above* Vein* are 

extremely irregular in w idth, s trik e  end d ip . Although l i t t l e  dewlap*» 

meat work has been dene in  the Ouray limestone, i t  appear* th a t the ore 
bodies are mainly e f a replacement type* end th e ir  form end occurrence 
are w ry  irre g u la r •

schist or a t Its  contact w ith  the andésite flow breccia, are characterised 
by being re la tiv e ly  th in  and regular in s trik e  and dip. Contacts are wry 
sherp #md gswsy **i# plane# me# dalWLy seamen. &t peeeemt no iepeetant 
ere bedlee in the erid# of the meet and Oeeeela Wme# hew been dewleped 
In tbSe reck, although in the nemam meunteln mine meet ef the or# is  

confined to th is  reck type*

as a sap reck to  minéralisation In the Pride ef the west w in  system* and a l

though w in  material in the form of quarts is  present* sulphide mineralisa
tion is  very sparse. The w in s  haw  fairly constant width but variable

W in * in  the lim estone haw  many o f the features

âifci Veine In the 9e#*Ges**i*n
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strikes estâ dips* Gsatstts of th» voim» «dth tiw eowiiry rock are ohorp
# W  the branching # W  linking of veins is cewaeru

the pr^mrtSes of the veins in # e  Pride of the 
hast area# are thought to he directly relmWd to the physical characteristics 
of the éiümmt  rock t###* ffee ahaeoce of mtemioo hyfrothermsl alter* 
atSon awl the character of win etsmtnees dees net soggest that the chemical 
properties sf the rocks had any inflnenc# v&m the win feramtion.

A# the flow heeooia and the latlte flews ears the mat important 
host rocks» their physical characteristics will he discussed in wore detail* 

the brittle character ef the latlte flew explains many of the 
feature* associated with this rock* looses* of this inherent brittleness» 
the seek on the application of stream» fractured into s wide sen* of ir
regular #wb-p***ll*i planes* The abundance of passageways for ere solu
tions distributed the adneralleetion wichily throw-out the fractured mane 
hut did net facilitate strong concentrations in any m e place*

On the other hand» the p la s tic  properties of the flow  breccia 

allowed only a small mmhor o f ragnlar and parallel fissures to  develop 
upon the app lication  ef stress* TMs p la s tic  property also afforded 
the develcpmmt # f gougy s lip  planes* I t  is  m m  evident th a t only cm*» 
p a ie tiw ly  few chsnnelways m m  svsilahl* for the #ra solutions» end 
with the gemgy k lip  phamra acting as bafBes» the ore was precipitated in 
strong concentrations wherever e tm tm ra l conditions ware favorable*

mhsr.J#e_asmi^sl## In almost every rase it appears that the highest 
grade end largest ce# bodies are associated with steep dips* As ran be seen 
fra# Pigera a&. Page 132 # this change in dip in the Wide ef the west #n*
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Ss eeatreâSeê by tbs #sWL#% se#w%* This trnmefc Ss wmmmHy
mnykm 65 ts 75 # # # # #  mâ probs&ly %spsssents ttis #S4# of 

m  *mimt wââsy»

Sm the mS#s #f the W##S M m  most sf the # m  Ss mnêimê te s bw» 
Sbsped wsSs sens sMeb Ss ssmss# W # #  west* os tW  #SW * fm irth end 

fifth SswSs of this WWs this bs##sW##6 wmm is especially pseminmst 
sad it is  here that the highsst senssntestiea» ef es» mmm* A similss 
eeases# me# is  â m d  ia the imeem# leeel ef # »  Ssmels mee mi is 
is  a m* then s seimidsam that both aâass should possess this festwe*
The meet strwtwel smditimi peedueia* #### wees m e  net eleer hut 
Sa She **ids ef Sh# aset #ia* the hsa»e#w##4 me# might pessibly he emeai 
by She Junction ef the- fisswe system with the fw^agWftm contact»

The megmetmet** survey emeied eut at S W  Pride #f the wet aim# 
sad associated prepertlss w e  md# Sa the m m m m  ef 1955 aith an AehaWa

em»r*s*

A Sees tm veree *â th  etatieae a t f if ty - fe e t  in te rv a ls  w e mm ewe 
an exposed portion * f  tbs Pride e f the met w in  system. Just south ef 
the W&dmy ieml adit# This twawree gave a negative anemaly e f ehewt 
200 game# in  the v ic in ity  ef the w in  wme and encoumgad the w S t w  te 
mbs a series ef traverse* ever the covered p e rtie a  e f # #  vein systm  in  

erdsr So determia# St* emtwmSeme te the north end south, the re s u lt* e f 

th is  survey have been p lo tted  m  Plates #, c and #, and She follow ing  

conclusions haw been dWatt*
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1* A mmmly im excess ef S w  hmêmé # m m $  m #  deter»
mined fee* at least three travwses ever the fcnmm win *me.

a* H e  negative anemly prehshly la predueed by quarts and # #  
sIMalflaattsc» asseeiatesl with the malm*

Ss A streng? negative amswaly In excess ef five hundred game* 
we* immâ te have a trend ef #  da#### semiwst fte* a peint Jest sewth 
ef the Seîmelder span pit (10,1**, % m m U

this trend eermlate* very well with a series ef Jeint dstersdnatlen# 
mtim Independently in the area# Althewgh ne !a#@rtmt westerly split ef 
the veins was $&mâ In the tmdergrewnd werkln#*^ St 1* pessiMe #et ene 
ef the wins thy* far net develeped might parallel m  fellow this waste# 
trend.

4* We definite anomaly trends were fennel when the vein rene 
was in H e  limestone mad 1er mis reason the continuation of the vein sys
tem to the north was met eetahliehed*

êmmm^MâÆmimSsm

The Pride of the Wes* vein system is a vein-filled fissure m m  
linked by m m m m *  stringer# end ccmtltiites one sf the radial fissures ' 
in the seuthem pert of the SMvwten wlcemic center. The fissure and 
vein system dip# to the southwest and strikes approximately If degrees 
northwest. The vela systsm extend* for # âenmm distance ef about 49000 
feet and has a depth la excess of 1*480 feet. SwIpWde mimmlimtion 
has been traced for at least 2*080 feet along # »  sWlbe and 900 feet - 
down the dip. The asm varies in width from 100 feet to ISO feet# Beth 
the Pride of the «est wine and the Osomela M m  have produced ore iwm



m

# #  veâ» $y«%#R m #  the Pride ef the west tHae is still tedsy.
Ssrteie ef the mm eeetrei# haw deftaltely hm n eetshlished* These 

in e lW e iith e le #y$  je ie tin g  sod eentset re is tie m h ip # * WSthle th is  f « w
shk&shf&ih ee#s#wd̂##e@k.% es ïhêseies. lÉttttettfâb etestiftteeh'lfeffc esse

#m#y s lip  plsees md shmgm' I»  # e  dip md etsâàe e f wies#

the wia syetm Is in the #l^##ml^e#etWmml #*e# (leptetheeml)* 
He esemtihl ehm##- Is # w m l e w  see meted #lm@ the e W h e  ee dom the
dip e f She w ie  syetea*
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