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Creede D!strlct, Colorado 

Loca t,ion of Area ------
1l'he district is loc£i. ted in southwestern Color~do 

in 1Uner:::l county. It is 1n closo proximity to the elevated 

San Juan ~ount,Dins. The tmm of Creede is si tu:,;.ted on 

Gr~nde River. 1rhe loivest p.:•rt of the area is a.bout 8,700 

feet e.bove set. level a.nd 1s found dO'flrys t:rc:, m from. C:r1:-ede 
..-~kv1t'+"'\ 

about a mile. 'l'he canyons t,,bove C:ri:>,.,de - lik"-' tt:hG,-t of ,.,...,,.,., ,~ •• 1,.,, ••·+--

hundr9d feet high. UppE,r pf~rts of' the streams in the :region 

show gentler slop~1s ns the:r hhve been ,modified by recent 

glacla tion. 'l1he ;;,:ret{ ts timbered and ·well ,N&t,ered like most 

o.f the other mountainous arf:.as of tL1.e Ss.n Juan Re~ion. 

Creede t.. t the pre::.rnnt time (19;:::4) is D. tov;n of 

a.bout 40•.) po:mh1tion, though once in the boom da.ys futround 

1892, there were perhaps 10,000 pE:O.J;>le. The tov;n is connect-

ed 1fii th Denver a:nd Pueblo by tt broud-gauge brnnc;1 oi' the Den­

ver and Rio Grande, ·v.estern foiilrof..d. Creede may be reach-

ed b;r automobile by turning north at &ou.thforii: from United 

StatE:s IH.grmay m:miber 160. The tm,n. is 2~.., miles northwest 

of Soutr...fork t.lonJ this roa<l and Z1S miles from Del Norte 

in a northv.osterly direction. 



The rocks of the region, with the exce.;;,tion of a 

single occurrence of andesite, are all classified as rhyo­

lite. They belong to four distinct periods of eruption and 

are separated by very irregular erosion surfaces. The l~vas 

and lal,cc beds of the Creede formation form a part of' the 

great S2n Juan Sequence. From pl&nt i:emb,ins found in the 

Creede f'orru.:ttion and the Huerto formation. t,o the west ., all 

the rocks are believed to be Miocene 1:,1, age. The pl&nt 

remo.ins i the lake beds ..'!re closely related to the F.loris­

sant flora., which is considered to be I>J.iocene L:.. age. 

(2) 
Geologic Section of the Area 

Hinsdale volcanic series of 1.vest not· represented in this 
section 

Quartz lati te porphyry dikes (Miocene?) 

Fisher quartz latite (Miocene?) 0-100 feet 

Creede i'o:rmation 0-2000 feet - lake beds of tuff ,;.1th some 
flows of quartz lDtite in upper part (Miocene) some traver­
tine spring deposits 

(1) 

(2) 

tfelson Mountain quartz .le..tite 0- 350 feet 

Rat Creel~ quartz latite 0- 500 feet 

Quartz letite tuff 0- 500 feet 

Emmons, V,. H. and Larsen, b. s .. , ~ Geology ~ Ore 

:Qeposits of the Creede Di.strict, Colorado, U .. s,. 
Geology Survey Bulletin, 713, pp. 13-84 1 19fJ6. 
Emmons, ~'i .. H. and Larsen, E.,. s., .QQ• cit., (Bulletin 718) 
p. 1;;. 
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.Andesite 0- 500 .feet 

lntrusive andesite 

Tridyw.ite lati te 0-400 f'eet 

\':indy Gulch rhyol1 t,2 breccia 
100- 200 feet 

Hornblende qut.rtz l.:i. tite 1.cOO 
feet 

! Rhyolite tuff to 
f3l:iS~ 0- 200 
k!am,Qttth ?H t:rbyd1 te 
0-1000 feet 

Huerto forn;m.tion - a s•~ries of andesites , flows , and 

tuff breocias is t\bsent in the region 

Equity quartz latite 0-1000 feet 

Phoenix Park qm:~rtz h, ti te 0- 500 feet 

Intrusive rhyolite 

Cempbell Mountain rhyolite 0-1000 feet 

Will or, Creek rbyoli te 0-1000 feet 

Outlet Tunnel QUc..rtz latite 250 - 35) feet 

Str1.ic ture 

The structure of the Creede Area discloses the vol­

canic rocks tilting gently tow~.rd the Ria Gr;;mde with a few 

zones of block faulting. 

(3) 
Faulting 

3 

Faulting in the areii is difficult to detect because 

of the gret.t and v1.rying tnickness of neurly all the rock 

bodies , the lack of regular bedding pl.:mes and h )rizon markers, 

the common pinching out in a very few feet of some of the 

(3) Eru.mons , Vi. H. and Lf,l"Sen, L. S., .QJl. cit.', (Bullet;ln 718) 
pp . 86- 88 .. 
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geologic uni ts, a. le.ck of a regular persistent; succession of 

roc~s, rrwrked irregulhritie~ ,tt the bo.ses of rock bodies, the 

coverins of Quater - ry m,~terial in critical arer...s, and the 

diff1cul ty 1n distL"lbuishing some of the rocks from each other. 

The .;s!eat elief 1 comparc,tively good na:tural ex­

posures:, and the consideraole e.mount of prospecting in the 

area~ make the main f.s,ul ts more efasil:7 de tee ted,. 

The majority of the major faults ar(i normal ,,.-1th 

strikes a little to the northwest. '.the Amethyst ,~nd Solomon-

Ridge faults dip steeply west; the Bulldog Mountain a.nd Alpha 

f~ults dip to the east. 'fhe li.metbyst fci.Ult breaks up into a 

number of faults with vnr·ying strikes south of tht3 Commodore 

mine. 'l'he great Equity fault strikes ne~~rly ~ast and dips 

very steeply nor-th. 

the district .. 

Thi~ fault is the only reverse fault in 

Brecciation of the wElls. e'"r the faults is not 

extensive, the wt...lls commonly shovdng clettr-cut and slicken-

sided surfaces. 'l'hi:? faul cs not uncommonly branch, as in the 

Commodore mine, ·there t.h-:i Ame'tbyst fa.ult in 11lnces shm:s 

1~.rge hol'ses of r·ock enclosed betY.een two branches. 

:rhe fuul ts ·die out generally r.:long th€. strike. 

North of thP- Park a.s10 i;:.•n-~ min<-;:, t.:.1e th:rou of the : c::11.:; tby::-. t 

fault is believed to decre&se rQpidly. It is 110t very great 

south of trw :ii "' mine . 

The faulting preceded the minertiliza tion period and 

is thought to have taken place in on': period. The faults are 

noc interrupted by later i 5neous rocks. The Ali.le thy st fault 



T1¼-e-~A.met'ti'l.r-:.rt"'"'ft?QTt is knoM1 to hE.11e cut. the Creede form.a t1on, 

the .Alp.ht. faults to have cut the fi'isher qunrtz li.itite, a.:nd the 
() 

intrusive qu,::..rt:.: l::1tite. p/,,rp"'::!yry. Thus l t s eem.s likely t;h£t t 

the major fuul tin6 occurred befm.•~J the extrusion of the younJ-

est volchnic rocks 1n the arek~ A later movement 1s demon-

strtcted by some crushing c:nd. slickensicling cf th•:: '\rein :m£;.terials 

in nearly c:.11 the veins. 

The Bulld1:lJ Mountain .fault is the only one of the 

f'ive main fault systems th,a.t has not produced ore. At Stmny-

side cainp, ore hns been px·oduced from alont:;; the Alpha fault. 

The Solomon., Ridge, and Holy Moses mines are along the Solomon­

Ridge fault. The Equity mine is along the Bquity ft:1.ult. The 

Amethyst vein t:tlo11g the Am.ethyst fa.ult hhs p1•oduced most of 

t.he ore of the re~ion. 

bet~;~rnn th,.::: south end lin .. :: of tne E&chelor cl"'im (;i;nd the north 

end line of the Pt .. rk He~€mt clai:m. ,m area of block :f'aul ting 

is found northee.st of Sun11yside. 

'fhe Ali1hn, bquity, .u1d .A::uetnyst faults, and the 

1,000 feet- Thes~ faultc shov. no escarpments and affect the 

topography in f:o ff,r f:is they bring together ::rocks of differ-

ent hardness. No chr~uge in the gradi,".:!nt of the stream is 

(4) f;!,'.m1on.s., \' .. H. and Larsen, R. B., o:o. cit., (Bulletin 718) 
p. 88. 



noted w,:1err: the extension of' the JJ:11ethys t fault with a throw 

of nearly 1 , 500 feet crosses ta.st ¥, i l l ow Cr eek . Eros i on must 

therefore ht ve r,.::m.ov0d l,500 r~,(,t morr:; of roctc on the nor t h 

sid.e of the fault th.an on the south side of the fault . The 

topography .1ust h:1ve been very much different fror1 the present 

topography c'.:t the time of i'Lul t . .Lug., th·~ f'aulting neoessarily 

tt:1.k:t.ng plEwe befor'3' the preHent drainage syste:n wss developed. 

Ore Df?nosits 

The ore deposits of the Creede district are silver­

lead fissure veins in rhyolite it and frac·t,u1"'ed zones of silver 

ore in shattered rl:ryolite. Ne.srly o.ll of the prodaction has 

6 

been from the silver-leid fissure veins. The veins a:re located 

aloni::. strong fault fissures and lire exten.si ve both vertically 

and along the strike. These veins include the Ji.metr~st , Solomon ... 
.c· 0 yY\ 

Holy Mases, Cyt.rsa.ir , I!cJU_Rfth, ano. seY<.::rHl other smaller lodes. 

All the veins strike north1.Ies't E:.nd dip west or southeast .. 

The principt.l vei:n.s fill fissures <''lonf~ normt,l 

faults. In the ht.n.ging t:all bloc!ts ut some places , ·there are 

su.bordin.c.te .:t"Lrnurf,;S 1:,b.i.ct join the prineipnl f.::.,,ults &.t depth. 

it rms drawn do·,mv~s.rd along t:ne foot v:all. 

So.nis of the Vtoir .. s have been opened by moverrrnuts 

since the ore was deposited; the ore itself is crossed by 

stricd;+?d slickensid(3a pl1.mos,. with veii:1 qm1:rtz and assoctated 

sulphides locally forming c. friction breccif:1. 

The ore minerals are sphalerite, argent:ferous 



.:;;i_.,Q.,, 7 
galeni: , ;;old, pyrite , chaJj'o:;r.rri tf~ , &nd thc1r .~t()ration 

p~2oducts. 

Con-

sider.::wle alteration b.,: s ti.lum plac~e fllon.; the most ?:rod ~tive 

portions of' the veins, with silici.ficl)tion r1nd the develop-

:m.,;mt of !:,~rici te und thuringite. 'l'he latter, an 1:ron rich 

chloritt-'.3 1 loc~lly nmkBs up much of the gangue of the Am.et;hyst 

vein. 

lets cutting rhyolitf::. ~-:;ynrruetrical bfmded crusts a:re cvmmon 

f.nd indicr:~te depo:.:.1 ticm in open ::,paces. 

Enriehmen1,., is pronounced in some of the deposits , 

the rich second;-~ry ores 0xtund dovnurard to gre&t depths. The 

made possible t .his condition. 

The deposits of the ~ollie 8. and ~,;ont,o Carlo mines 

are charl<cterized b? fractured zones of silve:i," or(;;> in riwolite. 

1l'h1;;) fractures nnd joint JJlrrnes £1re filled with veinlets of 

malachite , chalcanthite t.nd green chrysopl"'ase., which lom~lly 

car.ry very high percenta6es of sil v,~r. 

rite,., 0.nu native silver are found on the walls and in the tnin 

narro~ cracks. Minerals noteJ on Fibld Trip July 3-40t 18~4. 

(.;uartz i~~ £.bundtii.nt throughout th!'.:~ deposits as a 

gungue minerc.l. . A specimen of dnrk gr,;,y qu..;.rtz containing 

diSSf~tnina t(:d galer:u., pyri tee,. and s~1haleri te WHS ob tain!?cl from 

th1:; old dmnp of the EUi.'11phreys !'iJ.ill at lfo:i."'th Creede. 5pecimens 

of white crystallized qui:..:rtz <-nd &rt1,at:1yst quartz 1,ve:re ootained 
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qu?.rtz was ::tlso seen b"" th-s writ.er :n the ctump . . 

quartz , and smull p:,L•ti.cles or' gal1J1n an(. pyr i te dis s eminated 

amcthys t quartz v::ere .fo"2nd Jl'l thi: 1.:u jps of tl--::e Solomon and Hol y 

Adulari0 -:.ccurs in t·~in vctnlets with Qtrnrtz rc::nd 
A (5) 

orthocla~-e cuttint 1hyolttf' wall T•oc1,: in thE' ,<. ethyst lode. 

wr:ter . 

,/ ... ", 

RhoG 'J Chrosi tg ( ~!i.n} C03) 
.......... ~_,,,...,. 

Hho,'::,c,ic·orit; l~ r.··.·md very ra:-"'ly in t •~ ore of 
(3) 

ths A .. et1y::-t .inc. N::inf' nis seen b•r trie 1:·riter in the cr•,rse 

------·- - - ,.., ______________________ .. __ 
( E) Em .ons , ~ . H. :itnu L~rscn, E. s ., tifi:,:~ G,•olog;7 and Ore 

LE>l)O~;lts of rhr· Cr1Jede Di;:;t.ric t, Col or,dd': United S t [1 t QS 
G0,:,lagy t:ur vc7; , ( r~.lllc,,ti.n 719 ) ? • 10::' , l9f;6 . 

( 6) Em. on.J , ',, . H. r-in, Lq,r•~H;n , E. s .,2,2..ci t. (Bullet:5.n 718) , 
p. 10£ . 
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vein was no tee ·,•n trte tfo l .3on t·1nnel lf'vel tn t:1, Bac½elftr mine , 
0 

ne?-.r the po· nt whe,'c the Bc>.c·1<:Jlf"" vein J .:ins tho .Amotl-:yst 

fault , by E. S. LarR e,; an{ W. h. Lm,nons at t''1c t• .e of th"ir 
(7) 

investl.gt.tions 'in the c:tstrict in 191:2. 

Bari !:;e occ .rs ln c::; .. 'ls:h,f:rablo a aunts "in the out -

crJps of moRt of th~ lodes nenr Cr~ede. It was noted by the 

v:riter at Ute •.:>utc:r...,ps of the Amctb;j~;t, lode and also the 

Conrr.odfire lode in r:yolite. It 1ra::; ciL:·,., sefn in r~yolitc ::in tre 
t~,o 

ridge ar·ove the uf)ll:Le S. mtne on Jntf,-/:..th Mountain . 

F'luoritc (c, r'..) 

thite fluori~ 0 ~as SP0n in the aterial fom the 

a.ump or the Holy ,loses rnine .. :.i.nu also fr0m t~e Solomon mine . 

A green . 1n~<r 1 noted in "1r1ter ial collect-Pd fra .. the A::;e t bys t 

dump b.: the wri er was tested ln thf<':• lab,::irator:r anti fD"Jnd to 

be fluorite . This green fluorite is associatet wtth g1lena , 

Thi.~ ls t::e first tl f' , to t.he writer ' s knowl edge , 

ti1~:.t gree 1 fluorib"' has been repo1·ted fr:· - t his district . 

.,,..... 
Galena ( i?b t~ ) 

Galena is the o~t valua~l8 ore 0~ loa~ and pro-

10~. 
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lo~·er lev·-ls 0 tl--e ~ iet"i --t ant:l Purk R -r. nt nine!? bl ock s of 

galena ~;•~verul f r,et so ~.re a a s i L ches tl,ick have been mi ne{ . 

l.os t of t:1e . alena , ho ev.:r , occ~1rs as thin ban s a l t erm~ ting 

with s _halerite ana rudrtz , or as Sjall a.ses disseminated in 

t~·.urin_l""ite anoi e. Galene alters to nn ,le::si tc , cerl.ls~i tc , and 

pyr ,i.0rohi t . . .. o .n er ·s tals of ... hnleri te from ti-.. c d 1·: ps of 

t he H~ly ·oses 1ine sh~ a gr y ~etallic coa t ing . rhis film 

or l ay r ias acraped o J., ')_·1~ tcste' in the lP,. ,oratory . It 

pr -:,v d to b • ,alena. 

The above de~cri.".ltlon \, .- tak~n f-0111 ,1nmons and 

Ln1·"e11 in Uni tN ~;t .. tes '1cnl gy Gurvey, l ull~t1 n 71 , nar.e 

10~. 

nlen::.. s oecimens \Lr, otit:dned in .n.a terial from the 

Holy to· es " cl c•o10-on d:i "ps ·•· tch sho"'' ~nlena as s nal l asses 

an,.! crystals d.:.sse• ina~ed t.1"et;h'"'r w· ,h s haleri e cry~,ta l s in 

.-r s t1 ,, .. n fr:>rr. t:'E: C0m1'?od~r- ·inr-:1 c • nearly ·1-, p . thur i lfi te. 

r.>Ure ttlE-ma e o· t~lne the .~itcr . Gal n~ asrocinted 

... th a .thyst artz , sphale·ite , and gre/!'.>n chl oritlc eterial 

as fo1.!r d n 1:r teria ~. from th£: dump at the Humphreys ·~111. 

Pyrite (F'e [ ~) 

E'yri te i.. ,!,. 0 ·nd in t:11P s ~1 nhic , ,res of '.1 11 the 
he, ~ ¥\!. 

lo s . ryr·te cr,1.,tl')ll ?ed i·1 S'l'.111 yr.ttoJ70.r;::,;,,3 wn:, noted 

in a spec i.men of itic .atn~t~l fro~ on t op of t ' e 

ri go just abovf: t.~ 0 H111aphr·eys .... ill d mp. Pyri tohH1 ro~ of 



the unoxiciizc6 ores ·.)f' the /.uetty .. t P-.nd Solomon- Holy \oee-s 

v i:-:ins , -r1ho·c nu"".crous specirr.f!XlS of cry s tnlli zed sph·1lcri te 

were obtained from the 1.1:...a.ps of thes0 mines . 

of the A.1e thys t mine . ~~o chalcc:qri tC? was seen in .,,a t er i a l s 
0 

from ~he S0lo:·10n- Ii8ly • .. o::-0s nnd Alpha Cf rsair l odes . 

( 8 ) 
Gol d ( Au ) 

Cole 

miner2lz of tne Creede aistr•ct. ?he richest role ore c~nslsts 

c :;lor . 

,fa ttve Silver 
(9) 

(Ag ) 

sil5.ceo·.1s sJlphine orPs, or -ts attn.c'-:ed to frr•ct11red surf'nces . 

wir~s ~f nat·v0 silv~p fill little vurs in d~rt uartz t~~ t is 

(8 ) Un1tqg Ctf.,ft~:o L'.z.-::>lo,y gurvcy; , ( B~1lletLn ?18 ), p . 104 . 
(9 ) IoP.,·. p . 10:!,. 
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ctained 1):y ox i des . 

vide w~s seen !n thl collectlo~ Jf Jr. Art Leonn~d of Creede . 

(10) 
ArgA~titg (Ages) 

ir.. the ores of the du p of t;he '1ollie S . 

A soecimen .J.f an: 1 n'",i tP from the Paris 1,i ne was seen 

in "tr,. Art Leo·:mrd 1 s c oll ectl:m at Creede . 

e,t0)h~ml (~ iet s·~ d to ha.v11 :1r,icn found in the or-e s 

of t::e Alphu-jrsni.r lode. 

~arc~~lt~ is cevPloped in same of the superficial 

ores i.n !LkG ~f the d 0 posi ts , but it is n-::,t ahi,mda!::t . At 
{J., 

tht. Delfn1J•c ro~ fh3Ct n""ar •. ·unnyside, ma.sset, of r:.:B!'Cf:si t e 

of c~ns1dernble sire were notPd . At t~iP locality the ~ar-

(lJ ) E.n .. ons , 1,:i. n. 
p. 104 . 

(11) I11 e , . 104 . 

and Lil rs m:1 , £,;. 
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cryst!lls in c:1vfti.es 1.n ~;•1le!1::-. we".'e o.lso ··1otod from t his c1u11p. 

priDcip~l1y of nhi te cerussit= crysta ls . 

quartz , th1d s .al l yello"' c;1lcit.i2 c:-ysta l s . A second sp€'cimen 
<t> 

z'10ws sirailur cr/St'll:;i .)f' c hl( ·itic 1wterial . Both specimPns 

The calamine crystals wara t,~ s~all to fet t beir 

Limonite is noted at the outcrops of the deposits, 



bu~ · s n t ~i.bnnch.i,t . It was seen s.t the outcrops of t he 

J\ .. .methy;, t vein above r, ►1e Co1nmod}:rt~ ··i i ne. 

c11c1.te (c{°'co,.! ) 
✓ .:i 

Ca l c i te wc.s noted as s a ll yel lo ~• cryst.n.l g in 

in-1 torial t'!'o rt the Arr:.e ti yn t ·rnd &olo non- Hol y rifo::F::?~* loies . A 

14 

of Cc.l ei tf~ with galena , a ,,et;h:1 s t quar t z , and mlamine crystals, 

i n a brecci~ of these ineral s . 

A l l ttlc sldc-r:.t,s, w.r.s n::> ted 1n spec tmcn s from t l1e 

(Cu C00 . Cu (OH) ~. ,._ 

Kaolin i s abunJaot in tne oxidi~e . zones of the 

(le. ) Etruons , W. H. a.nu L'1rsicri , E. S ., Q..12.• ,... it. (Bulle t i.n 718) 
p . l J5 . 



It ~a~ noted by tle writer on the walls of t he Ame t hys t ve in 

in the Co •mod ore mine . 

,--.,_ 
Ch:r-ys ,colla ( Cu CiO::,, ~ H;.;-0) 

'-"' 

Cerarg,;,~r1 -e has ~lso been noted in the oYidized ores 

of the ollie S . ~ine . 

Chrysopr!lRe , an :t ~,Jle rr ~e:1 chalcedon:r, is found i n 

the ores of the ollie S . mine . Speclnens were collected 

fram thE· d.Jm1,s of t\,:ls mi.ne . It is ·,lso found ln the ores of 

the .0•1to C: rlo r:?incs. rhe color i:> dne t.; nickcJ"oxice . 

Chalce o~y (Si 0::: ) 
J 

",'ad , black 

soo ~ material ·, as ccllec ted fro·~ t~·1e 1m !Ohre-ys i l l o 1mn . 

Lo larite occ·rs as ,asses of hairlike materia l s 

15 



on t he •alls anc r1oors 0 an· oned erkin s. MQ.sses of s,~ch 

~----~~ 
Gypsum (Cc.. SOK. £H<O) 

., I,., 

~----
Gy sum vf t, e var le ty selani te vrn.!.: not ed in s --:e.11 

a .. oun t:::; 1.n a .. 1ecimen from the dti ·•p of tne ol d Hu= phreys Mill . 

~--- ---
( Cu o;(. 5H;;:30) 

't 
• ----

Chalc·1nthite is found in Sl')., 11 q1a:ntitics 1 the 

upp:ar pa t of t 1c• Ameth.y!'t vein t,nd -··a~ seen in a few S0"'C1-

tr ens fr . t h A ,e thy s t a .. ur;p . 

------·---
v -; lan t eri t.e (Fe S04 . 7H~ O) 

·-

16 

Me l anteri te ir corr. ,ur in thP v;orkin ""s in t ho oxidized 

eone . A SPf'Ci· .. cn wa..; btained 'h•.1t o exp,,sure t .:. the uir it 

t rned white . 

onl te, 

~uautl ti ~S ln the 
•l'•;·;,,~~V°l• 

,-... ------- .... 
Pvrom~ ol t te ( Ph Cl) Pb4 (P04) 3 .....,, -

Pyromorp:,it ~ occurred in reau ti f Jl yello·•· a!1 • brown 

c ·ystals i n ~.he ' 1 pEr levals of the Amethys t veins in the 

CfL. ly days . ot much is found t:::day. t s0eci.'l'('en of bean tiful 

yell. • r,yromor,'.)hi.tr:- cry .. ,ts.1.:.; w U: cerussite v,ms .seen in the 

(l~) E"·ons , u. IL and L:lrsen , E. b ., op. cit. (RJ lletin 718) 
p. 106 
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collect ton of tr . Art Leonard of Creede. S'.- all bro'Vfn pyro­

morphi te cryntals on ;¾1ett,yst qual'tz and :rhyolite were o btained 

fro.;.: the d·.1mp at tne A:uethys t •;ine . 

Bemati te 

Hema t:i te f crms ox tdized m:1 tcrial 1n the ur)fH'"T' l ove ls 

of many ~)fthe lodes. Spec.Lr:ons of t l·mr:ngtte alterinf to 

hex::.1t"L te wore fomtd on the Humphreyt; ··till dump at North Creede. 

,.........., ----
~Aanf(~ni t~ ( Un f: 03. H,,o) ('?) 

~ ...... .,.. l,._J 

Mill dtunp . 

mnnguni te . (?) 

l~toratory and proved t o be 

This specimen has a h-;rchrnss of 4, a S;)ecific eravity 

of 4 .. 2;:5 , a sub:netallic luster, an iron hl ack c,)lor and a nenr­

ly blick streak . It yield.s r.uch \"ater in the clO!'H.~d tube, 

gives a redlis~-violet color to the borax head in t he oxidiz­

ing f l a1· e, and dissolv2s ln h::,-1.::1~::,chlo:r ic ,~cid with the e volu-
v 

tton of c'ilorine fas . rhe mi1.H'rt.l is infusiblo . No cleg1-'t11,:e 

was shown_. so on of ha t'(h'-... es s it was totor-ined as man-

g:-mi t0 . This is she~ fi.:cst acc ,,..:unt of this mineral being found 

a t Creede. 

.,-..._ 

Ps~lgmelane (?) (Mn Oi•,1~·1t.h MnO, H::;;O, oftictn ·Ba O nnd K,;~O) 
~ -~ 

A black metcl lic la~ ·r, atout a 1 □nrtcr of an inch 

t h~_ck, coa ti.nts r>woli t.e on a teria.l fro,, the ch:u:1p of t he 

Molli>? C. mlne w~:.-:: .frond an,::l t•;;s te<l in the .m1ncriilot~Y l ab­

or:-t tory by t he 'Fr l t\.:T'. It .n· ovcc t o be psilomel ane (?) ., 
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on the b·, sts of h-:,r·c.ness and other che. ical and physical 

This speci•,;:;.n has a hardness of 6 , a specific t:rnvi.ty 

of 4.f, , an iron black c.;lor, a shiny br01.'t'nish black stre...-ik , and 

occurs in the ·assive form . It is lnfus P,le anc shows the ohar ­

actcris ,ic reddish- violet c : lor in the borax heud in the oxidiz-

diss 1lves in HCl ~1th evGlut:on of c~lorine gas . 

This is also the f!rst account of t his mineral being 

f 1..1und l:.1 the Creede Di" tr t ct. 

Ch~racter of CreedA Or~s 

"' 
siliceous , ct rryirw fri.)D'I. 65-85 7; Siy2 t . .i th a fe'.7 runntng as 

lo•;1r as 45% Si02. Baritf, .is nearly al·1·~ present 1n shipping , 

or psrtly oxidized ere, carr~tne EPnA~Rlly 10- 20 J barium . 

Alur:dnum V',ries i'rc.:i, 2·- 3i1L L:i, e ls low for:ning less than one 

pPrce.1t. Sulpr1.ur runs luss th~n 2% in most or' ·;l1e ore . Z,inc 

ac.ioun ts to less tbhn 2~{ in the shipped . I ron 
(14) 

.11anga..'1cse a, oun t to i-! s r:roch as E>% i.n .,.any of the rich ores . 

'l'he or•r::1 have been deposi tee i"1 open spaces and 
0 

so:ne hy rcyl:ice en t of' iall rock . Tr1e chlpri tic ore in t.hP· 

(1•1 ) Err.tr:'ons , W. H. and Lar.sen , E. S ., 
p . 111. 

op . ci t . -- (Bul letin 718 ) 



has repla ed ;all rock. Some of t~c ore Olhih"t. c~ J: tified 

Du "/1. • ecimen #1 sl o·s fr~ the outs de in~· 1d from both 

sices 

side , amethyst q_u-rt.t. on the o:}11=•r sid0; (Z) galena , chalj!-:i­

pyri te and sphalf,ri tc; r:d ( ) a ethys t quartz formi 11g in tr:r­

lockinf cr~5t ~ in .he center of t~o sp~cimcn . 

Specim~n #2 sho~s (1) t~1r~npite ~1 the ~1tside a t 

both mlls; (.d f?a lema ana,frph•leritf.• ; am' ( .. ) a ... , thyst 

quartz· n tbe c ~t0r Jf the soscl! en . 

Specimen #3 ~llot1'"" (1) ~r. cutside t nd of thurinrite 

01 nc side, and alt:na an~ tl:urLn i.te on the ot!r1· side; 

(2) a ethyst ;ua tz_,th~ crystals fro Loth sides Drojccting 

to\ ar each o t.1;er i!l t? t,hf.. cem r?l ooenint in the vein as n 

dru.se . 

Epeci. .ens f b ·eccl· ted are co :-? .. 1tea by Qli'-U' tz ~ ere f ovnd on 

sphale.'i~ c..i.sse'inatGa t1r.,:_:-•1 it. Ihese masses :::.re sDr-

rJunded by ;a,'S ve m.tlk:r ou:'-ir tz OQ n:ch a .etbyst quartz has 

icles :,f chalco y-ri te have beeu ck, o~ i :0.d bet~•,~en the t hur in­

g: :e arid the iullky c,p1v.rt2 band , or o ol~ally at the same 

ti !ea" t his band . Ot_n• soec1mens sho·; gal .na and spbalerite 

A th tr,, spec.:..men shovls frRg • en ts of rhyoli te in 
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quartz . 

Specin n /4 sho·s a et~yr quar tz on thuringlte . 

P .ct of thA t' ur· .. 1gi.t h· s alterE'd to he: .. a ti.tc and turgi te. 

pEci~en #5 sho ·s ~r·ringit, galena, spbnlerite , 

to the b· r d.ed ,·u,~ .... t .. ( L.ky qu··rtz ) and etvr en it an the 

a e t'·1ys t, s all )r-11· t • clos of sphcc1l1;;ri te and gr 0 en flujr i tc 

have been depM~.i ted . One :.' t ci _ D. s 1 o,•s a s all open vug 

in the· ethyst on n end, ani a ·r~y chert ban{ ·ver the 

ilky qu rt.z betn;ien it and t l:'ie a·• ethys t qu artz . 

The ores of t1 e '!olli -~ S . and •onto Carlo • ines 

d~ffer fro the r st 0f tho ors .~d t~er. is no evidence of 

er st if 1c t.Lon. / early 11 thf' ore in the sh" t t cred rh ~ali te 

is cc·ented :d.tb carbonate. and :31licu es of cooper t ha t c.:-rry 

some silver an~ gold. 

Ch ract·~r of Solutions 

The charactP • of the s~lu t·o~ ~hie~ deposit d 

the prim::.ry or .t' 1.s ot k~1o·n but th 0 s·)lut4 ons probahly 

carr~e: alk linP chloridPs, alkaline ca~l n~tes , Alkaline 

sulphate , and sulph:!.aes •.,:t·. nr,Jnc nt r. llcn, 1 a1 , zinc, 

:.ron and copp r- togf'lthcr ·! ::,1::,. little tol d and ~i lver. 

Bariu~ was a l so pr se 1t a<• a s·1l phate . Tho soluti::ms pro-

1 incs Visited in CrE:-ede Arca Jun e lQ-June 20th , 1934. 
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The vrri ter visi tN( the Co:nmoo/v·o2 ,,::t.ne on June 1:2 , 

19;54. ,,r . John r:eaver c0r~ductecl hf·,, through the workints 

at that time. rhn mine was entered on the third level, which 

f lloi·:s thA< ma~n Gl":'ethyst vein nearly north for about 1800 

feet whert? crosr("c!;.ts have been :i-;:..de t::. intersect parallol ., or .... 

nearly p~r3.ll0l veins. rhP rt' n ve 1.n or Aawthys t vein here 

strikes al ttle ~est of ~orth and ~ips 70 to 80 degrees t o 

the ·r.est. At the prestmt ti:te much 1.Jf the ore is being taken 

fro.n old s t'..lpes , "here ~ome or P h:1d ~,een left in tht ear·lir->r 

carrying galena 3nn :Jilver i.n ft gP:'lf".r,:: of bull c:uartz , a, e-

21 

This t)f'e runs fro· .. ?i0- 3E ounces cf s il ve1~ p~ r ton of rock . -!¥-..l--

the principal vein. 

a .1 • u th ti.re be..:..n s ,i .. •;)ed fr ;rr.t t his ·Jiino . The mine b3s only 

been in ob ratl.on ahc·1t four months having heen sbut do1m 

for over a period of four years . 



Mollie b .fil}Q. Eunice ~~ine~ 

Tne wrjter spent June 13, 1934 at these mines 
YI• t,, 

whtch are locn tee hii:h on thA ives t sl<)pe of Ksmo.;..;.th Moun taln 

on Ea!J t Willow Creel": ab01Jt a. ·.-lle northeast of Creede. 

out b~, tv:o min~1rs from Crr:ede, one being ;;er . Lee Shilling . 

·rhe m:i.ne has not t,een j n opera tton f:::>r 4 yertrs . 1fos t of the 

ore ts in a fractur~d zone in rl1yolite, silver- bearing 

minnrel~ havinr beeu alonr fraetare plan~s in the rhyolite 

green chrysoprase . Qu:1.rtz ts vcr y scarce in this deposl·t. 

this mine . 

. J.ollie S . A little a'..LeV1yst quartz has been found in the 

ore zone of this veln. lt specimen of hroccia ore was found 

on the d1nnp of :his ,;; ine. It showed thf1 chn1'acteri9 tic 

develop,ient of preen sil,rer - ber.ri:ng copper minerals filltng 

t he s,all fractures ln tbe rhyolite . Xhe ore mineral s are 

the sri · e ·1,!3 those fc;.1nd in tbe ·:oll:te S . mine, beinf: native 

date visited. 

Solomon, fl:) l:z ~o;:es Q.UQ. Ric~. e Mines 

-r~e writer spc-nt June 15 in tJ.1H vi :: inity of these 

mines which are locat€d on the ~est side of East Willow 
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Creek , nl\:i 1t t o rnilc.s north c1f CrE'ede . The Solomon is t}1e 

onJ.y one of the..e 211ines in hi ch any ~ork is heing dor..e at the 

pres~n t time . . r . Hos:- kas a i(, t,·io other ,., in rs are ; .. ak i ng 

a crosscu t in this ·1 1e in the hope of s .riking ore in veins 

ra.llc-1 to the in syste of veins . A sp0ci~en 

of !'lilv ,1• ore fro t he .,ine slio?is '!'t:en cblorit:lc :1' ter•ial , 

gc.lE-na , sphalerite , nd a little ·:hite fluorite . 'M1 teria l 

fr om the d mp sho-s the churA ct 0 ri~tl c mtn°r1l~ , f3lena , 

sphalerite , and a little yr tea~~ ch~lcopyrite , in a~ ~gu e 

of green chlorlte , ~,le, ru1~ ~~ar tz. do .mst~y:t ins ob­

served, ver' lJ ttle ~um ts i+:self }1elng nc,tnd . J.ihe ore c~.t-

earl., days . £}1e o. e i.n t .. ese veins 1 s in a sr1e0t:cd zone a d 

in fissures qlong th~s zone. Rhywli~~ f rms bo t h walls . 

About qo feet aliove tl t nnnel and 1000 feet b~low t he s:xrfr ce 

the sul.hidas ch~n~e abr· tl y to oxldes . In t 1£ ua~t , t h- ore 

for in the Amethy~t "line is uivelopmF.n t , ork on 

:te h n t:in -.:· 11 of tr e "ain v-::in . T'-ie fol lo dr.e . 1ner'1l s 

a . c1'1P-r..,ctr.>r .. st c o': .. th de osits f tr one mines : 

Specimen s.., o s bro·,,n pyr,')morphi te crys t~.1 s on 
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chloritic material . 

A thirC:: s p~ iuie.:-i. :;hy1•s r r- eeni~~h quar t z crystc ls, 
c.h Io 

wr.i c0. haVE1 t.ec0me staJ.n, d ~ Lt h ~ite , together r:ith c;uar ts-

ite . 

an~:lesi te . 

Specimen es, an ore sJeci • en fr◊m the P and E 

;tines , shows black :d.l1re1~- hearinp: s·Jlphides in e:1rn.rt2ose 

u:a teri.a 1. 

rhe writer S)ent ,June 19 at the d .. :;mp of t11is >1'\ine. 

Spect.r:en #1 shews r~1yoli te , thur itt~l te , gB.lena znd 
n 

s all pyrit~heJrots of p rit~ , anc s - 311 gr~en chloritic 

opeci 1.H'1n i,r£ si:ows sprialeri to cryt:i:t,,.ls in c blori t.e 

anC cs~ts o~ such cr1stals left in the chlorite . 

Speci~en fo3 shows corussite crystal£ and rhyolite . 

l ef t in sili ca . 

t , t ... "' ~ .., 11 y,,J lo"' n:;lc1t"' c..,.._vr t~ls . and white to r.e ,.1y .. • quar i..,L,, ;.:, .. • ,. •• _ •• '-~• - "" ~ ~ 

colorl ess calamine cry~tals. 
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At the Perk Regent ~ine two leasers are working 

. yrt te con tain1ng gol(i t0 the V"alue of . 41 ounce tc the ton . 

A little galena z;rnc s1lv€:r is also~be:i,Clf hand l ed . This .. ~ ' 

c;,r"' 
material r·un s Jl4.;:~o tc, tho t.·n, :1lmo;:;:t the ent1r~1 v alue 1s 

f. 

in the ~o l c.: c.n:tcnt:. . 

Bi& &ix :::line ;:st Bunnys i,;: e June 17 

mine .. 

Specikcn #'l s~FJl'1!.~ trnvertine coated with cht::llccc ony 

mnrcas i tc . rh~ c 1 cl t:: is rmnsn;;.1 i.n that so na of the 

Spect~en ~3 s~o~s s Gll clear calcite crystals 

livinf in open spaces ic travert:ne . 

Specimen lt4 sl1o·ws n,arca~i tB crys t?i.llized in to 
' ,;It 0 l,"' 

b;:{tr:,oi~al ma~~ses anu cylinc::r;i!il shapnd r:asses . 

Speciman #5 shows 
11 

s~le~i~9 c~ystals in travertine . 
' 

0 
Specim~n ta , an orn J~eci~en fr r ~ tho Cjrsair 

mlne , shov:s ':11:' .lncioally fine grainct: bl ·1ck s 11l-,bides i n 

silver . 
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A specl"ien of octahec: rDl galona £':r,.:;;m. Monon Hill 

near Sunnysi0e was seen in the collection ~r 
2. t C:r 2ede . 1\lis spec .U:on is rich in silver . 

u• on t~ls ranch . 

cedony . 

Art Leonard 

In the after·1L00,1 of. June 16, Allnn Capl an the 

i n the tr;::vortine ab0ut 100 i'e~ t, 000111:;d u ::, into a s a ll 

cave . long been 1-rn,:rwn but 

visited it a~ lt ls hara t~ find , tein~ hi ft en by the ti~her 

of the maunLaln slde. 

t 11nn0l vt1ere a:.:'ter proceedj_nr at:out 100 fee t, a t wenty 

foot lo.uder .Ls seen lefi (;.Inf. do?m into the cs,ve . Ent ering 

the c:?ve it is stri.k:tnt~ ln trmt t ►·:e visltor sees ,va lls which 
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a.re l:tned with l:et1wtiful crustificRt:i.a.:.1s of qrag ,nite cr:,stal s , 

r-.e c·.~ve ts q1Jit.e s :,11 be1n 1-' about 6 feet wide 

Fluor'. t;,<:· De0osits Qf. 

LocaL:.):O 

Waion Wheel G~p sta tion ;n t~e Leaver and Rio Grandehailcoa~ . 

de;.,:Js1t is fo·md on tl"!e ·;est si.ue of Goose Creel-: directly 

bec':~·1se of t1:1e heal i.ng q1Jr.l! t.L es of :he , ineral waters. 

(15) 
His torv and I,evel op·--:en t 

The vein w~s ~rieinally m1stak 0 n as an extension 

c:rys tnl;: look ~huch like :r.nJ l-1 G.l..n~ ::.t ·.et•1rst crystnls a.nd 

(15) Aur.:1nd , Harry A., Fl1>ors-on· De:.H)::~its 1n Col::rado , 
~)) . ''1 - 63 . 



v,ere thus is token by tho ear·ly l oca tcr of the mine . The 

fluorspar vein c~"•ies little gold or si l v0r , so li ttle 

attentton w,:..s gtvf'n to it prior to 1911, v:hen the dneral was 

rec:-;fnized by £ . B. Collins , the ;):>cs~de.nt and f:eneral manaf!er 

of tre Americ-::n .fi'l uorspar ,\ ining Company. By 1913 develop-

in 1911, it h~s been ~~rked intermittently. 

(lb) 
GeolO!-,Y 

rhe v~tn as e~,~~ed en the steeµ sice of the hill 

on Gooie Creek 'nny bo traced 2 , t00 feet t~ the east where 

it ax,ea .. s to end i-::1 a s,riall r,ulch or f11it . It lies entlrEJly 

in the area of~rtiur:;r 'tolcar1ic Y'')Cks c~;nsistinc!: of beds of 

rhyolit~ tuff with sona quarti latite and andesite . On top 

of the hill clo5e to the vein, the r~yoltte has a reddish color 

anc .. quartz prt-:;domina. ,es . So. e white chnlcedony ·.vas noted by 

the .ito in this ~aterlal. In the vininity of t he present 

workines and es i tc• f ::·.:.eis both w,ills of thB vein. 

Fluorsn:ir ',:ine 

ducted the writer thrJ~a~ the workings . 

.F'rot1 the s Jrf,1cc , tt,e veln bas been w.orked on 

t 1:rce levels, the lowest b~ing a 1 it tle over 600 f eEJt below 

(15) 
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the surface . The vctn strikes nParly north, a little tJ the 

northvest. It dips t.i thA s~uth at ab0u t 30 degrees . It varies 

places. rh1': VP in occu-.rios a .fanl t f't~1s1_1re in rhyoli. te t uff and 

being found tot;e U1PT' with much c:nmtry rock , a1;1f,esi te , in a 

breccia . Where th:\vein is narr·o·:rn:r, 3 or 4 ff:et wide , t 11e 

fluort te f or'"2 a nearly sol td body betv-ee,1 t he walls . 

Fluorite (Ca 

rhe fluo~i~e as o served ln the mine occurs in a 

across t ile 'j'Jtole w'nth of t'.e vetn; 1:1 V'-U'i..:::us c.·J-lors blue , 

of a t,dosite ; as ra .. ded .tt1 terial en the ,::1,Jes of tt:e vein; as a 

i:.:ass ve vein fillin,t a t:.r:r ial; cr_y-s tall in;::, rY . .?.s ses facing immrd 

to';•·ard the center oi' t"li=- vein or hollow central portion .:,,f 

barite; as conce~tPiC msssas in t~ 0 ore ; and as stalactitic 

actites . 

Soc ~r the c~.centrlc ~~s fes ~s observed in the mine 

show bn?1d s of rmrple f'luori te 1.n U•e center f'.')llovred hy bnncl s 

of grPen and white fluorite. V~ite fluorite with an outside 

band of purple fl,:wi:i to is C"1rr;.mon t 1 tb:1 nine on the u >per 



.F'luor1 tfl f a ur l e color an.: s ·.lac ti '"le fr ~wt 1 -wa!:, seen by 

th"' ,-· t-:r .n th d .p nr:••:1.r the .)ins O!'l the lo ·cs t l e vel. 

ilarcn. 1 t;e (l ') S, ) 
fv 

;. rca.sitP \,.a. note a it1 ~ ')ec mens fr.)m the duq, of 

the lowest lev0 l . Her it occ"rs 2.s a c1•,1s t ·:-n .mr- pl e f l ,1or -

"te . Thc-1 s e oc c t.:rrence v,u• .. s noted i n "a te1•ia l ln :>la ce in 

t 1e lo· nst level of t~1e ~i ne . 

Bari te ) Ba,-...8011 ) 
I...,,,' 

Bmrite •~3 obs-rved i~ l .r~e crystal s on the walls 

of ve i n , u t thrt.e ~nchee long nnd an 

i. t i.J _, Jen n the hi 11 Ju..., t a ove th l o er tunne l . .Iu~r-·rous 

crystal s :1:r. to bo Sc)en ~c ... ttP~Ed abo·it 011 t his h i l l he t ween 

the lo\'le nd u r tlnnel lev l s . I t i s a l ~o ohs0rved on 

thin hill as f l o t • ·.i th ;1u!'pla J':.uor 1 :c . 

tsLArr; t ~ 
Gc"'.'~~•J 1 t: F,..F. (F OH}"; .- H20 

'-"' '-l"'-' 

n thP du.p nPu • t~e v.ry top 0 t~e hill . 

(lC) 
Gov llite (Cu 8) 

Covell l tc has 1,een 2•cp0r t ed f r om tht· v i c ini t ~· of 
(17) 

~ agon W~1ee l Gan h11t 1~s not seen :; the ·:r i tcr. 

(lG) ~c yiouic G., lo··v , Voln e ..::.. , 191 3 . ) · ~::--5- f.?46 . 

( l 1) 'lnPralo 7 , ':•'o• rth ,(~ti.on b~· Ford , 
p • L. ~9 • 

zo 



Creed:.te 

. cfreec :.tG h:rn be(-m fourn.5 .in ·:,a tcrials fro:; this mine at v,::,.ri.ous 

ti~es , it is rare . 

Orivin ·.,r fhe r c;usi ts 

Em'1ons <1nd k r~cn in C:escri. binr the geolofy and 1:ot 

::.prin;~s of the d. s t:ric t show th.r, t the vein being developed by 

very close.. 
(18) 

Analyses as S";owri by H. A. AuraYJ.d of mineral waters 

of t~e hot sprints made in 1904 , do not she~ the pres er~e of 

fhJOrine . 

·rhe ~ite:~ t;:,liev,.n that ,, inr:r-al depo~ ition took 

in one period ~f ti~a. Ho bases his opi~iJn on spccim~ns 

ccllected in t~e field wb1ch s~ai the relations of barite and 

i'luo"!'' i te. ne 12.rgn b2.ri tc crys t .~1 \token across t °t'c end shows 

a bani5E.d r,;ro .·th. l s.,all b;;ir-' te crystal ¼ of an inch t~ick 

forms t'1e ~11:mcle:.rn of t ·e s pecimcn . It s enclosed by 

(19) Color~•ao c~ology Survey , ( ' ullet!n 18), 19:20. p. 26 . 
t 



an eighth inch band of coarsely crystallized purpl e fluorite . 

Over this f luorite is a seco~d harite crystal about 1/8 of an 

inch thick. Fhis second barite crystal is enc losed hy a still 

larger bnrite ~rystal ! inch t½ick. 

Cross Section of Barite Crystal 

/.. s peci.11en fr :>ui near th,=., tcp f the vcdn shovrs the 
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sn ·e order- •'.:I f crystallizatt:m. In t11is speed.men a layer of 

small bari tc crystlls is overlr::dn by a band of purple f l uorite , 

f .J llowed by two dis t.inct and se!)-nra. tc bands of bar! te crys t a ls. 

This :';ay be t~ho·1m as the crystals of one layer abut agalns t t he 

crystal faces of the other layer. 

A tntrd s~~ci~en from the lo~~r level of the ~ine 

sh:,<,:s t'.1::;t the orcter -r crystalli7ati.::m has been white barite 

crystals, purpl e fllwr i tc , anC' .,sr-casi te . 

Gpcci•1en tJA s':10ws A. lt1.ycr f 'rhi t.e fluorite f ollo1ived 

successivel y by l.-:1y~, cs nf purple fluorite , white bari te crystEllS , 

purple fluori t P. anc v,'ni tc bti.rt te crystals . 

S pecir.1r:m f/5 s~10','is purple fluori '-;e , V'hl te b;'-Jri te 
'(Y'\ q_,. 'i' /J~ ,t'l-,.,,. 

crystals; i>ur;;le fluori t(2 and -...,7,-,roas t te in S'Jccessj_ ve bands . 

Nu 1~~ous speci~~ns of barite s~ow that there has 

bean at least ~fa distinct sepQratc erystallizatlons 0r the 

'.nin~ral , 9.:-; often one cry;:., tal whicb see ·s on the surface t o 

show· one crys trJ 111 za ti ::m will, wh0n hrokcn, reve8 1 a second 

small0r cryst~l enclosed wJthin it . The crystal boun~~ries 

of t,1is S<?.Cond crystal are srmrp 1'?:1t' distinct where in conta.c:t 

dith the larger crystal . 
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Pvfi:)Le F Lvo1-ite 

fi'r s t Ba...-·, te C.i-rsta..L 

Bcu-ite C>-Y.St.z.L Showinq Two Sta.1es o-f Niner-a..Liz,:z,tiar, 



see is to have heen rs, ,Grieci fror:i ti ::i.e to time as shown by 

rel at l :ms of bf. r-i tc a..1d fluorite . A ti .-e in w11lch the solu -

tions c··:rried c·J.lciuro ami fluorine in solut.!:.;-:,n seems t.'.J have 

the C8urse of mi11c1~lizsti~n. ~arcafito founC chiefly in t he 

hr:.vc iJoen deposj_ t,od in the.sl: wu1·l<inrs . 

fluorine l.nd soa,e, sulphat0s in solutton . As st.tted before nn 

t hat they ca e fr:.:1. exhalations :.)f sor:rn ;-nag ta 6eep within the 

earth or ·r1er-0; tnl':en int0 sol'..1'.i.on in t he procese ,Jf' their as ­

c,311z::i ::n . A p-:.,rt·:\ 1 analys.is riuda 01 t,r9.vertine foun<l about 
(19) 
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the s :- r nls shor~ the prc::~cnce 0f fluortne . It t~wrefare sco. ~s 

prob3hle tbr~ hot asca~1in~ solutions ~ay have t akPn tnto 

solutl .m hot,h ca::ici.u.n and fluorine in thelr u9ward _prr;.,~Hlfe 

rne ori ._;Lnal f ... uori.nc l!i .l1t:,• ,,raverttnc 1i.ar have been present 

in the hot ~aters ~hich deposited tt . 



The hot spr·n£s ~re kno·n to conta .... n b8.riurn nf ~·ome 

sul.Jha ,es in solution . A,. inglinr of hot ,u::cenc_ng sol· ~i~ns 

hJt sprines 1 rkin tor ,_ y thus have 

been re ,onstble fo the C .posits . rhe above is a theory 

offered t)y the wr • t.z.r f 0r the or:i.gtn of th t1c po::;i ts th.::iugh no 

del'~nit~ roof va. f md t>J bac it up. 

ine anu the .ill. Thfl m.L .. l c·-m haw;;le:• a hundr-d cars a c.ay. 
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The ~a erirl is~ n tnraugt a rt~zly and ·tly t~ large barite 

cry::.; tr ls nre separa ed Cl.!"i, extracted . Most f tne fluorite is 

shipned at the )!'esent ti ·•e to thf: ; ron s 1el ters at Pueblo . ·:rhe 

---
U) to & sta dare of 85% Ca F~ und 

'-• IC,:, 

not ore than lo% 1cuch ot the ·'late ir 1 shipped CcP'"'ies 

less than t~e 15f silic allorod . 

Lake City Di~trict, Col or~do 

L.ke Clcy _s locat in t~ 0 he rt Jf the San J u~n 

ls situ· ted at th j t-. unc .,.on 

of G mn i~-::,n RI ver a:1 H nson Creek ¥ ~ ich flows in t o Lake Fork 

from the ~est. r~e t~;n 3t on elevati1n ~f 8 , f63 feet ls nearly 

r:tt the lm:iest polnt in the rs-_ion . l'hc ore r'cposits are found 

L•~ C..., liens n Crock t 'J the ·e"' t of ttie cl tj' for aba 1. t t en mi l es , 

~ ...... G,4 .o>long ti.e we<•tor·n s or·0 s vf Lnle Sen Crist.:)bal for ab:iJ t 



three miles. 

La~e Cit) h~s a poiulstL~n of same 270 peo)lo at the 

pres8nt ti o . It. a~ be e~~i.~ rehched by automo~ile by follow-

loca t,ou j'..l.s t 1~ miles v.-es t ~)f Gurp1 ison on United t3ta tes Hirhway 

nrunher 50 . A br:u1ch linJS of the DonV";r and Bio G:rande fini l r.)ad 

{ }_;O ) 
Too-)gr2.ohy ~ I,,•c1 ina¥ e 

ig!1eous r:1cl-rn of the r""gi;:in hav0 toe.n eroded by the actions 

while 1nco~pah~re Peak, aiY1t t· clvc ~iles distant , is 11 , 306 

feet above sea level . 

in the vicinity of the t0-.:n it ls east by tho eastward flowi ng 

Henson Creek . 

(..1) 
Rocks of ..th§ F e&-.ion 

fhe rocks ~f the rerion belonr almost enttr:ly t o 

(LO ) Irving , J . D. and Bancroft , H. "Geoloey and Ore Deposits 
n~,r L~~c Cit/ , C0lor3do: United St2~es Geolotv Survev, 
( Bulleti.n ,1.•m ; , 1911. 

(~~l) Jnitcd St · tes Ge-:.lovy Survey , ( Bulletin 478), 1911. 



called the 8_lvert:m VDlcrt_1ic Series. rhe principal rocks 

nndesi te , t ;,.;.f f s a.n<:: intr.1 sl vos; the ti~urAka rhy:ili ,e; tht': Uur·ns 

l:, ti te; the P?roxcne fndes l to; RDli the m2:ns,:m tuff . rr1e last 

naJed ls the yJ~n~est in the se-tes . 

on w~lch the 3ilvc~t~~ Volcanic 3er1cs was deposited fro~ a 

s .::11 outcroo in a bed of a s:n.ith hrar,.ch of Hcn~on Creek 2 

fhc Hinsdale 7olconic Series overli0s t~e Pot~s1 

flo,:s eus t. e>f Horse P:irk and are the yamgC:·st rock~ :,f the 

rer,.-i )n. rhts scricr belongs t') <.:1 s,wcessiDn of rhyolite , 

ba.sf1.lt , ano int,:;· .':..0diate, rocks \;>icb f.:,r:· the u;}ptl' pa ·ts of 

the di vidE: b0t·ro1.:1n L,1ke Pod{ a!:!d Cf0 :>lla Creek . 

( 2f) ) 
I'a 11 ts 

hns been comp9.rt ti vely t::li~ '1t . Thu t some . ovc t.:'nts have 

occ11rred are shown hy slicker{ptdes , lar•ge r::1nnttticg of 

brcccia frag ents, t;::-, prevalence of pinch,,,,.s and sv·ells tn 

( f~i::) Irving, J. D. a~-:.c.: Bancroft, H. Q.2.91.t. (Bulletin 1P8). 
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this al tern!:1 tint co;,nplex of volanics . Pe-;v :)f t !.c lodes have ,11" 

been displaced hJ later .oveme~ts . 

,rhe VPins of t 11:s J iFt::riet cut all flof:.oo except 

the ~otosi. VolMi,!·1ic 2eries even tho ,:ionz·::-n i te pirphyry i n­

trusl ons y~!ch arc believed to be of l~te Eocene age . Veins 

Silvz-rt· n lodes. r1:.~ mL1e:r·al.i,At.:on therefJrr::· see s to have 
·.,o 

been ◊f ln te .i.locE>ne or early PliocPne age . 

( 2;;.: ) 
0:rB I,::. oo.., 1 ts 

Ge, .er'll Ghc:irac te:r 
rnc lv,es of t 1"1e k'ike City ~-rea are fissu:r-f:: V8ins . 

little aff'c·c ted by vel ·1 - for:nin • sol~ •,i.t;ns tc a z.:ir~e of sheeting 

an(i brecc.:.r tton wherr.> mc:-0 t ·:>r the 1.rBr s of the vein •iatcr ir-1 

dis ta!'lco of o , 0J0 fE:e t , as tLr hifh:.s t pYtn t ~~ f outcrop on 

sevcr~l veins is 11 , 300 feet ~id the dee?est p~int reached 

in inin, the oro is 7 , 900 feet 3nc on the VEin . The veins 



avern~e bet~c~n l , OO l,~00 ! ~tin l 0neth . rhey are 

t c uoper workinr s 'N'rl~h r·tpidly sbO'-' t poverish ient \ti th 

i'€et, tho average bcdng l,b::mt 19 inchRs. T;1e veins t ·vis~ 

and tur~-i alon"- the strike geni'r&lly witt1 sharp angles in a 

ma ner simil3r to a flh~' of lichtninr . 

( ~f. ) 
L9ocs 

The lo es Jf the dsposits m3y be divided into three 

gnlena- .sphi:lleri te r,rou 9, ~me' t}1!? tPlli.1r1, e group . 
t 

The J.c0 traheclrJ te-rhorl,)chrosi te gr:::mp is c'Y .ractPr-

copy~ite nr~ suhor in~te ln t½e ores. Zinc is atsrnt in 9ay­
bi~ 

in~ CU,''l 1-1t'.ti.es .:mu unlc-.,s sa·1cd i.~ the ,·•ill i~i Ot"jectiona~ . 
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rhe s:1v~r v~lue v~~1es in proportion to t~c silver- bearing 

totrahe~rite :~ich is pra~enc . Gold is ·ore cloq?ly assoctated 

this rrot1p v-er0 t !C Occ~u~ \:ave, Cont~nt t ::i , and Ute and Ul n:, 

mines . 
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retraho .. ri e is present .i.n 1wmy of tt c- :r. l ne-s . .,:bite "'1 r ite i s 

n .arly absnnt . Gold value.., ar•i, iaor,:, lmp·1rtant, in thi' ... :roup t 1an 

in thF preceJ / ing gr::,_ 1 . r ey see•, to be as~rnciated wt th large 

ab ai ur. t to yield pr ... f i t."-tblc rot lrns . Some of t! .E' v 0 -t ns of t 11i s 

grou'1 sho,, g.,..~watio:1:" -~nto thj~<:• >:· t,\.-0 1)!·ece/<En f!rc 1p . 

'rhc Ut vc,~n s·1m•s a~ fir ·i --if:; t:, tt-::2 :r:)J ln the Ute tr:-.:: 11 d 

tetruho'r:it.P rou) . :1n::;dc.U~c clo· ~;/ as:,oc.i<-lted with t he 

tel:! .. urices in t .e G lden Fl0~cr;, .ni ne: i.akc) this vei.n u iic,u e . 

The J O(.t:cts vf thA gr )Up O.I'f"l toth r,::;;ld a:-:..: s11,:.rer . 

!1,;ifl!H'A.ls of .t 1c l'n :osi t _........,cc_: J une 21-f;5 .t. 1934 . 

-inerals For ;ed Lt oderat~ and 6h~l l ow [Pp~~s 

It h1 present t !:: roe e:xtq. t. ia u.:1 of th•' a-:ines of the Gi.s t ric t. 

rl:ie s".lv r hearJ.r1fb variety , fr-sihergi::-.e , crrt'les 1•0 wrtlons 

f silv ·r ch r'1n in lPll u 1 to f200 an: . 300 p8T· t :-t • 



never bein~ f •Jn0 in crystals. A spmc~ :e~ take: fom t~e bins 

' 
n ,.·,ar .. ·_1·~.· o.' ... :)O<~it,._ L•·l-e r•,~'"' ,..,,.,!rc:to,.__~, 1 '-' _ ., ..,, ~ , ct ·i ~ >-..le., .i 1,.,_ / - 1,0. , t , stc-el -

inch acrosn cr)stallized 

rite cry~tals in a s~all vug lin~d w~tt tiny QURrt~ crystals . 

Bis· u th Cornn .. 13:nd s 

The c 0mpl0..x s;:lphur C"..)mp)un(s of bismuth ha ve be en 

rc?ortcd i n co rS1 arabl e 0~antJtics 1~ t~0 4onte ~ueen mine. 

r½es~ vnLns are 0evelopcf chai?ctc~!~ttcally nlonp Henson 
' I,. 

Creek and ncr--r L'1··e Svn Crfstob?l . ·~'he •nri. t,r• .c:~ :::~ rulP is 

fillen ~Y f1no rrninPd silica or •etnllic m1oerals . Barite 

Bidu en rr easnrc vein . Unl .. ed S t•i tFs G0 J-lo,ey Survey . Uulle tin 
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~~lte buritc ¼itb s all ~,inlets of te~rahedritP cutting it 

Golden Fleece mine shew hnr:t~ ~ss~ciate<l v·ith galena , tetra -

P.hodochroz..Lte JCCurs 1n many or t'1c veins ln t,h0 
.. 

La}:e City ri::t: i .,n . In tre ;-n(lden filreas ·,1re • ine it 7ake~ up 

P~ich others h~VP a grayish c1lor. 



FJrd , 1,ln t )f 19~~f; , , t ves th fo ... •. ul 0. .h ,._;- rn i ner '.11 a s 

k.?b. o. 3A.t.f30~. 2JC)3. P;,05 6H~ It p 'IY'\< 1 _,. 
.,.. s ... 

in r;, l .... L.) p.::e:.1 .0:r.1...) O~C( r"l. , .L ~; ~ ... 
•'-' n1 i n CO &. -r> ~~€. aul l c .,..y~ ~; l s 

nesn of 4 ... , 

secti n . 

.y the r·r i ter 

)j •i. t"' , • a1 itr , 

to1e . 

. spncl~en f tinrcnl , 

the Y'tz tc o e . 

P•y••il." ( L·· , ) - ' .l. :... l,..J., 

min r- l s . I t is 

i th ' Y '..:. ::,C t'i' l i~h :ny oth r mineral. 



Qu".r·tz (Si OrJ 
, 

ich are clear 

-
Galena (Pb S) 

Galena i s absent in a f0w ~f th~ Lake City veins ~u t 

.,,.._."' C! 
n ~:11 ~ 

Sphalcrite ( Z.n &) 

ne s:ows 

• 'I 
" ,1 ,, 
u 



·Uaterial c~ llected fr~m the Cnli~ornia ·ine shows a 
'-. b . 

;;uce::,;s:. 0n ::.'f burF:. ::.~ ·of ;·alen'). a!1d sphaler· i r.0 n.l tcrna tl 
I, 

'' P·!", 1• ti, 'l-),1:1 'l0'.1 S ,.,1¥- ,1.,, i, , ..,,.,.,_ • 

y·t th 

c'.!rry nei thfJI' the tellur l(:es nor no ta rl-9 cpmn t.:. ties of 

tetrnhecr 1 tc. It :is ~n·esc"1 t in subordinate a 01:runts in all 

mines . 
( 2Z. ) 

B:= .. -ncr .. ft an(' Ir·v"ing st'.':l.te t>.at the mineral is al··:ays 

. 1.n V'UfS in the c,res . 

Cl ty laden, t 1e Gal.llc-(folcan -.r,~it: and tho Golc,cn J.i'leece mine . 

fr0m t~e ~t~3r v 0 ins or t~1 Son Juan tegion. It is pro~able 



the Golden.E'lc•ece mine in the collection :.,f W. C. Bltd:dat 
I 

thick . 

calcit( occur r~r~ly in tha Lake City 

.(, ~/J,.f' 

;1, spt:c.i.rnen ,f ~ r-1.ll bro·,-n'•"'¢,1c:.te cr1::1t::lls wa;?, .:'::r.md 

o. mp of th i.s m.ne. A seconc s;mci i:wn f--:'o ,: the sar e d1-1mp shows 
i,t.c,1' 

ourble flti-c-oi:.c- ·:n c<'.mn try :~;Jck . fne f~_:yyr-.lt.£ hBS to.r.en the 

of 

dcpos:tted . 

Selenite ha~ not been previously rrp 0 ted in t he 
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Lake City ores. 

u 4.) 
f:cc ·n, 1·,r•,r 1ii.:v:ra~.§ 

all the producint ines . 

( :A ) 
Secon(ary Ch~lr~~~te (Cu 

4? 



(Cu L) 

.t , 

ticn . 

CY¼ t • ·l of hm·ni te )n ch:~ l cop_ r ! te 

were f cnmd oi t r~ dn ps f the Ocean \.av e mine . 

Ur) 
~econt~ .,.... 1 ( , 1.- ••r1 

enrtch e::it i.G t.H' V"ins . In ir. .. ny vein s cont a i n ine con.rse-

dep ri:ed l n t~e .n1 ,~erea c~·cY; in the sphsl er i te . !hi s has 

In the G llic- Vul • n 1!1e crys 1-, ls of .. p ~al.::.:rt ',c 

~,ul_et~ .. 1 <?J , p . 
. nl1"'t:~1 47.9 ,, 



s lµhide. 

quartz . A l~ter m~v: ent Jh~ttered this material and 

de·-:ia.:it..,,d (1) c:w1rt7 ; (f) ln:'-r~.tc- wit~ !'.Mborc!!nate t;F,lona ; and 
( 2n) 

(~ ) ·ua: tz. 

(26) Qntted ut':.'ltc--s Leolovy buryez, (Bul1Bt1n 478), p. 85 . 
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').. white qva..rt.z-3 
WhLt' Qvox-t• G<L'""' BL•<k /'let•cc./< SvLth<,,(,s 

I 
J '/ G•l'""'• BL•'~ M,to.ccic 5vLph«L<' 

S Wh ite ~va.•t~ & , c•n• 1 -'ph•Le,rte1 B L•cl< ff,t•LLic S ,1..philes 

b c;.(,(_u
11 a.- I C.l'lat-LCOpn,.it~J '¾hit,e c;ivo.,rtZ. 
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Mines Visited in ~ City rig,. , ~ 21- 25th, 1934 

The mines visited during this period were the 

Silver Key, Clirnf.4x, Fanny Fernf, Hidden Treasur~ , Lilly, 

California , Ocean Wave , Ute and Dlay , Dawn of Hope , Glc.dia­
"Is' e 

tor , Belle of the East, Governor Pit~in, Emerald :tse-1 , Con-

tention and the Golden Fleece . 

1.my of the specimens from tho dumps of these mines 

have already been described . 

~ 

A specimen of ore fro the opperhea.d mine l ocated 

near Roses Cabin about six miles above Capitol City , i s r i ch 

in silver . It shovrn a main mass of silver- bearing tetrahe­

dri te upon wnici are green malachite stains . 

Ore specimens collected from the Ute and Olay mines 

sho quartz , g~lena , tatrahedrite, and sphalerite . 

Procluction 

Three lcaners are doing development lo:rk on the 

second lowest level of the Golden Fleece mine, and a little 

ore is being tr.ken out . 

A few men are also n-orki g at the Empire Chief mine 

located about six miles abo7e Capitol Ci t y . Sone ore i s nlso 

being produced at this m.:.ne . 

Econ my Milling and ~ ining Com ,an;y 

Gunnison County , Colorado 

derhorn , Southwestern 



Th"" writer visited tho mine on June 29 , 1934 . It 

is located about tv.o milE~s north of ?o·wderhorn ,. a few rods to 

the east of Colorado State Highway no . 149, which connects 
" Lake City to Iola, n tovm loca t;..:-d· along the main U.S . Highway 

no . 52 just tv:elve miles west of Gunnison . 

The vein as seen in the mine occupies a shaeted 

quRrtz zone in :mica. schist . The value in the ore , v:hich con­

tains altn.rnate bands o!:' quartz and schist is principally in 

golu . It ranges from . 5 to 3 ounces to the ton . The ore 

also contains a little copper and ga.lena . Gray quart2ite 

mnkes up thE) walls in sorn.c p.!nts of the mine . The vein vn:is 

seen to v1:J.ry from two inchez. to a foot wide along th;J third 

level . 

An orP specimen from this mine sl1ows chalcopyri te 

e.nr' gtdena in quart~: togf?the:r with bands of country rock 

(schist) . 

Another ore specimi?n shcrws a little pyrite and 

galena in white quartz, which has b~en stained red in places 

by iron oxides . 

A third specimen of ore shovrn ca.lei te ,, quartz , and 
,(\, 

country rock . Gr:.len;,. and pyrite ~re desseminated in thD 

country roc't , and quartz . 

Pro'luction 

Four men are working on the thi rd level of the 

mine and some ore is bE'ing produced . 



tr\ 
Good Hone i1lld Ma~,?Jith Chimnev Mint:1S m Vulcan , Sguthwest.ern 

Gunnison County, Colorado 

The v.rriter spt.:nt ubout six hours in the vicinity 

of the mines on Juno 30, 1934. 

The wi~ll rocks of these deposits are composed of 
( ()I"/) 

tripoli, s_chists, and serici te schists. '"· 1 
• Locally the 

schists are found bf:1autifully veined with .f el1.ispttr ,. chElce­

donic quart:~ , e.ni:1 jasper.. Occc:.siom:.l dark r1ikPS of diabase 

come up through the schists. Granite underlies the schists 

in this r&gion . 

The veins in the schists aro mined for gold tellu­

rides , though formerly part of tht' deposit was worked entire­

ly for sulphur. The sulphur overlies tho pyrite in the mines . 

Develooment 

At the present time four men are attompting to pump 
'\ /'\ e •f. iJ 

the water from the Mampu..t:n- Chimney mine in prepz~r~tion for 

doing some developmHnt v,ork . Wu ter is within 100 .f'eet of the 

top of the shaft. In the lovrnr levels of the mines, rickar­

di te and weissite :. copper tellurides, h&ve f'or:.'lerly beon en­

countered in large amounts . These lenrels are covered by 

..-rn ter at the pres<1n t time so no specimens of these minerals 

were found . 

Specimens collectt:d from the dumps are as. follows: 

No. 1 brown chalcedonic ciuartz, 1,;vith brovmish and whitish 
Transactions, J~rnerict.n Institute Mining F..n,gineers 1 Vol. 
26, 1896, pp . 440-449. 
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Ju opa,.- This m£-it rial is :rc-rportud to h<'-,VG nssuyed as much as 

16 ounces in gold ta the ton. 

No . 2 . gr~y chalcedonic qur.rtz . 

No . 3 . yellow sulphur and pyrite in a. qua.rt~_;i te conglomer­

ate . 

Mo . f . garnet ( &lm::..nd1 te), f1.U(~ copper silicates and car­

bonates in schists from rm outcrop just below Vulcan., 

No . 5 . grayish que,rt~ show:t~g purple splotches which 

are believeri to carry the mineral in which mo.st of the gold 

of this quartz i~ c,:::.rried.. 

No . 6 . m&ssive pyrite. 

Ouray District, Coloralo 

Location 

The principal mines of the district are all loc~ted 

within three or four milos of the town of Ouray , which is 

located in south\veSti~rn Ouray county . The town is located 

at the head of Uncompahg:re valley . It is connectc:cid by a 

brt:,;.nch line v:.i th the Denver and Rio Grinde Railroad at Mont­

rose.. The population is &bout 700 .::.nd thE~ tov;n is at an 

elevr.-ttion of 7800 fcf::t on the Uncompabgre river. U.S. High­

way no . 550 extending southwards from Montrose pass0s through 

Our'-:ty and Silverton to Durongo and malres the region ev.sily 

accessible by &utomobile. 

Rocks .Qi .:th£ Regio;q 

The rocks of the region re~;t upon the Algonkian 
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series of qunrtzites and slates . No Cambrian, Ordovicim 

or Silu!'ir.n roclcs /;I.re ;::iresent in the district . The Devonian 

period is represented by the Elbert formation of limestones 

and c·.lcareous shales, and by the lower 68 f~ic;t of tl1e Ouray 

limest011e ., this part being composml of gray , buff' or white . 
limeston0s of fine or- nwr1:l1.1.m gr~.•.in . The Tu1issipp1an peri od .,,-t,,"' ,,1 L . 
is represented in the-.? cu.strict. by the upper 2~55 feet of the 

Ourzy limestone . The Molas forro:2tion of shi.les and con­

glomera tos, f..nd the Hermosa for:na tion overlying it and com-
t Ct. ,, 

posed of laternt:i.ting beds of sandstone, shalo, u.nd thin 

fossiliferous limes tones and a fev-, conglomeri tic sancttstones 

·:c1atrns up tho Pennsylv~:.ni[m serins oi' strata of' some 1400-

1500 feet . The Pe1 m ian .is r·cpresented by 2100:t feet of 

the C tle:r formation composed of' red, sandy and limy shales 

near the base wt th thiclc ssndstone:-s ::;.ml conglomerate bed.s 

ner,a• the top of t11,1 formr .. tion . The: overlying Dolores fo:rma­

tl.on of Jurassic and Triacsic iige is from 40 1.;.o 100 fee t 

thiclt in the district . The base of this formation is markec. 

by an i'1portant unconformity \'1!hereby the Triassic beds cu t 

a.cross the entire thickness of the Cutler formation between 

Dexter Creek r•.nd Ouray . Limestone conglomeri. tes , fine-
q grain Ad SE .. ndston~s .s.nd. sht.lcs , and 1.mpure limestones tuakf1P 

the bull-1: of this formation . The Upper Jurassic is marked 1n 

the district by 4,5 to 80 feet o:r a light buff or gr:: yish 

anti cr oss--bedded sandstone . ThE) Lower Cretaceous is repre­

$ented by the . .forrison formation 700 to 750 feet thick and 

di visible in to three pbrts, tht=· Vianaln.li m<::mbf1r, u middle 
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sandstone member • nd an upper shale memb1::r. Tho Upper 

Cretaceous is represented by the Dakotr sandstone, 135 to 

180 feet thick and the -~' ncos shale 1700 f~et thick . 

The Eocene or earliest mertiary is represented 

by the Telluride conglo'!ierL te 40-50 feet thiclt. '.I.'his form&­

tlon has been accompc.nied by mineral-ben:ring solutions and 

gold has been placered in places in the formstion. 

Te San Juan tuff, the first of several series of 

volcanics together with the overlying Silverton Volcanic . 
~ Seri s , is considered to be Olj!Jgocene or Miocene :ln age . 

The San Ju~n tuff 1800-3000 feet thick is divisible in the 

district into two parts , the lower Canyon Creek member . 
300-lDOO feet in thiclmess of sandy tuffs, coarse agglomer-

ate and breccia with interbedded conglomeritic beds; and 

the upper Sneffels membE~r about 1500 feet thick composed 

of' lava fragments of a uniform nature mostly of e.. fine-

rained porphyritic lava containing numerous sraall ph no­

crysts of felds1 ar . Co·1 lomeratEJ beds ""re much less common 

in this member thr.n in the Canyon Cree: memb0r . 

The Silverton Volc&nic Series is composed of a 

succession of flows, of' tuff's, brecci" -:ith the composition 

of andesite , latite, and rhyolite. 

The Potosi Volcanic Series of .lioceno age is the 

youngest of the roct.:s of the region n.nd it overlies the 

Silverton Volcanic Seri s. TBese roc2rn consist of massive 
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flmrn with a few thin agglom0rate and tuff beds, the greater 

number of the rocks being of the composition of latite or 

quartz-latite . Rhyolites constitute a subordino.te pert of 

the series. 

Tho greater part of this !!laterial was ttken from 

the Color~do Scientific Proceedings, Vol. 12, No . 6, 1930, 

.)ages 156-192 . 

Structure 

The most strilrL11g- feature structur:.lly 1s the 

p esent ,,.1 ti tudc from the bt.se of the Paleo~;ic upwards is 

their gener~l southerly, westerly, or northBrly dip m·ay 

from a point in the west-C \3.Ir trl;ll part of the San Juan 

Mountains. 

Intru!:>ive Roc1cs 

Dikes of younger _ntrusivc' rock.:s a.re few in num­

ber which cut the San Ju-n tuf.f. The Mt . Sneffels-Stony 

Mt. Stock is also represent tive of these y unger intrusive 
C 

rock. This rock is called gabbro-ditrite by Cross . Dikes 

outcropping near Red 1ount~in and at the head of Full Moon 

Gulch are more alkaline anr are grouned under the name of 

quartz- syenj te- .. or. hyry by Cross and Howe. As all these 

intrusive roe .s of the Tertinry group intrude the S~n Juan 

tuffs, and those of Stony Lrt. ~nd Mt. Sn ffels intrude the 
0 

lo.vas of the Silv~rton r.nd P tosi series, they must be 

Miocene or later in age . 
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Nurn~rous dikes and sills near Ouray of the goner&l 

composition of q ~rtz mon z3nite porp.yry , the leccolithic 

bo ies of Dexte Cre __ , O· Cre~k, and Coro0tt Creek, hnd 

the "Blowout", Stock just nor·th of Ouray, constitute the 

older intrusive type of roe s found belo-.: tl.e Sr,n Juan tuff ~ 

• inorBliu .. tion .Qf Ore Deposits 

Jiner&lizu.tion accom.l;)a.."lied both the older ~md 

younger intrusive roe.cs. The c ndl tions th· t favored ll,cco­

li thic intrusions during the 1 te CrGtaceous an~ early Eocene 

time also favored the development of "blanket" repL.cement 

eposits . Se imentary beds of cam"'.Jaratively great permeabili­

ty serve as cham1els for the lntAral diversion of the ore­

be,rlne solutions. Pr eable beds ovBrluin by imp0rmeable 

shale beds ·mre eznecl~lly .t'nvorablc for diverting the solu­

tions for great jistances horizont· lly. Bl ket deposits 

ere therefore for.!led in a number of beds. 

The ores of the first period cont~in gold , silve~ 

leG.d, z-i..nc , :.md min r [!mounts of copper. Lea.d-7.inc veins 

near Ouray have been ,;:i th the ussocia ted roplac£ment deposits 

containing high grade silver ores, the most import::~nt deposits . 

Gol 1-bca in.., pyri tic ores w· lch contc~in telluri cs ussocia ted 

w th native gold are charact0ristic . Low grc..de le;:-.d and 
' zinc replacement deposits with much bari tr a ri:> particul:~:rly 

(28) 
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characteristic of this eo1 .. liE:r period of d,s,position . 

The deposits of the Late 1'1:>.rtiary period were 

m..J.de 2.ftor a large, p4rt of the Upp<;r Cretaceous sedimentary 

rocks had been r~::noveti by erosion e,nd af'ter a gref.. t thick­

ness of Terti:r:ry volct:-.nics had be(m poured over the region . 

The late Tertiary intrusives consequ~ntly invaded a cover 
.1.., 

consisting mainly of the more r'.tgid Paleoioic nn·.1 Pre-
' 

C~mbrian rocks, 1;.nr-J a great thickness of volcanic forma­

tions . Fissures ·were formed which .e:;.:ten·1ed from great 

depths probably to the surface of the volcunic plateau. 

Thus tl1e ore-bearing solutions dc::,osi ted the metals along 

c:.nd in these fissures . The blanket type of deposit \'las not 

developed to • ny gre:&.t extent in these later deposits . 

The later deposits also c&~ry gold 1 silver, lead , 

zinc , and copper. 1'he gol<l in these Jeposi ts however con­

sist of nc:1. ti ve gold in quf.rtz veins, as contrasteo. with the 

pyritic gold deposits of the first period . 

Stream deposits in which gold is e.ssocia ted were 

formed during Pl•istoccne and Recent time. These form the 

final epoch of gold concentration in the western San Juan 

Mountains. 

Classification of Ore Deoosits 

The ore deposits of the -intrict nay bo classified 

tt~:1 fissure veins, repl:,cen1e11.t de ,,osits in ~~uc1rtzit<·), ancl re-
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plr.cement d.eposi ts in limestone . 

Fissure Veins 

The fissure veins c:re divisiblo into two groups , 

silver-bee.ring veins , and gold-bes.ring veins . 

The silver-bearing veins are developed litrgely 

along Dexter Creek ., the chief veins be:tng thci Bachelor , 

·1.1er1ge , and Calliops . The Newsboy and Black Girl on the eas t 

side of the Unoompahgre Valley, about four r.iiles north of 

Ouray are also important . 

The veins arc f'issurGS tn country rock filled with 
('i 

high gri:de silvi-:n~ ores and the ac~ompanying gaµgue minerals . 

They can be tr""ced in many places from th<2~ r'?dbeds of the 

Hermosa forml+tion through greatly differing sedim.entr..try 

depos1 ts below the a..'ldasi te an·".. brE-?ecias of the San Juan . 

The strike of tho f'issures 1.s nearly in and ea.st-v.rest direc­

tion 1 being N 83° E in th(~ Bachelor mine. The ore is much 

more ubund, ... nt and of a much higher. grade whero it is in-

o:r of a low grade whc:re the fisfmre passes into shale . Where 

the vein passes through lirnestone, flat ore shoots are 

developed , running p&rallel to the ma.in fissure . They :nay 

extend laterally for dist~nces of 25 to 30 feet from the 

main ore body . The ore has replaced the limestone together 
i· 

with the gcttlgue min~rals. Th<3 fissures have been affe;cted 

in many places by ber'lding f&.ul ts which , 1£.y shift the upper 
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portion of thi:1 vein &.t, rimc11 as 30 fGet 1.;;:.way from its downward 

continuation. Th(!> ore is in generl,l unbroken and follows the 

fissure . 

The ore miner£.ls of these veins consist of argenti-

ferous gnlent., s11V<'r-bearing tetrahedrite, chalcop~ ·ite , 

native silver, ,:,ml ruby silver rarely found at depths very 

much belo,1 the surface . 
'Yl 

The ga'Uigue miner<:;.ls accompa.nt-t.ing the 
I 

ore minerals are quartz., barite, rhodochros1te . 

The gold-be.string veins c.re dev,3loped elong the 

course of the Uncom1Jahgro river b0,tw<➔Em the mouth of Dexter 

Creek and Oursy . The country rocks range from the Hermosa 

an,:l Cutler up through the D.:tkotc>. sandstone and M1:mcos shale 

of the Cr0taceous . Uurr.erou:; r1ik:--s an''l ir·regular intrusions 
[!, 

of qu"rt:-bear.tng monlonite porphyry cut 0li.:-,;.gon".lly across 

the sed.imen tary roc~<s, so· c vertical, ot..~ers with a ma.rked 

dip to 'the south. The vein~ occur either wholly within the 

ditres or closely associated V\i th them as highly inclined 

sheeted zones . 

The ore consists of gold.-bHaring pyrite and 

chaliopyrite inn g~gue of country rock antl clay . The 

f~ lling of open spacPs seems to htcvo been subo1~dina.te to 

the replace~cnt of i~ll roe~. The veins &re later thbn the 

porphyry e :.:i they distinctly cut that roc11::. The dil-ces and 
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associated VE:'ins strike N 83° E. Nearly all of the mine 

workings are situ1;;.ted high above the 1,ottom of the canyon . 

The average yield of gold is probably b<,:rtY,<'!!E.,n Lv,'o s.nd f1 ve 

-::>Unces per ton . 

Re:Qlacement Deoosits in Cp,2•.rtzi te 

These or1:1s contain gol-1 1ri th very subordinate 

amounts of sllv(n· . They occur ns i:rregnl;,;:r bodies ln strti.ta 

of quartzi t(:J . They have br~en forrned by c: che-mical inter­

change of ore materltd for originf.:1 country rock . The ores 

ure found in a number of the 1.h:'Jso?oic i;tu\rt,::i tes which out­

crop on both sides of Uncompahgre Cnnyon, bein~ four1d chiefly 

ir1 the DaJr.ota s:.l.,. dst:mc . 

A series of flht lying, broad ore bodies are found 

:tn beds of lir.nostono either t;1.C jo,:ning fissura veins or 

associz.ted \'Ti th 111.xmcrous smi..::.11 ~vertical or nearly Vf1rtical 

fissures v1hich intersect str.:~tified roclrn . Some of the 

cleposi ts arc fully 30 feet ~:ide . Gold ;is predomin;.:..nt 1n. 

some, silver i.n othErs . Th0 ores a.re uniformly of lower 

grud e th1:m the quartzi tic ores . The ores 1uriy be divided 

in to bf,r1 tie s:l.liceo1 1s or :;S which :::r<-1 silvE~r- hec.:.ring , and 

m;:).gnetit0-pyrite ores, ·which are gold-besrtng. 

The baritio siliceous ores are lateral enrich­

ments of silver votns or flat masses associa.ted with small 

vertical fissures . The princ:tpal mines of this type rn·e 
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the Newsboy, Pony Expr0ss , and the Mineral F&rm mines . The 

ores contain silica, b&ri te, ;1i th i:.rgentifcrous tetrahedr1 te , 
C, 

:::.nd chalJopy1·i te in places . 

The magnetite-pyrite ores are of gra~ter scienti­

fic interest than co1111Tierci,;;.1,l inte:r·08t. They ere found only 

in tho Bri:.Jht Diamon·l and Iron Clad min0s on thr:" east Wi:.t.ll 

of Oncompt;.hgre Canyon, about 600 feet belm-. the .A.moric:.m 

lim0.stone as broad £lat shoot;:. in this strata conforro0.ble 

to the stratification and of a uniform thickness of' near 

six f'eet . It lios in close cont~~ct with the shale roof . 

It is t.n intimate mixture of c. (~ense granular magnetite 
·tr 

;:;..nd py:ri te r,i tl1 a 11 ttle cht:sl¢onyri te interwoven wi tli epidote , 

garnet , c;_uartz , and ce.lci te . The ore carried in 190?, t:10 

to :~14 in gold. However , it is concentrated with difficulty 

and in 1907 was not profi tc;>,ble . 

Most of the :n:iterial on th!? ore deposits was t&icen 

from the Ourr.1y Folio, no . 153 . 

C,uc.,rtz (f.iOo). quartz i~s abundant in t.he o:r·es of 
1~ 

tlie ·:istrtct . Sp8cimP.ns wero callectr:-d from the lower dump 

of thH Camp Bird mill. 

in. most of the ore . 

Calgl te . Ca.lei t,a ·was noted. on the dump of the 

Camp Bird mill . 
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Rhoqochrosi te (!.inCo,;J . Rho"lochrosi te a.ssoc:ti:; ted 
cJ. 

>('-,.,J ,,_,,;;~ 

with galEJrm., quartz, sphr.Lleri te, ~.nd rhodonite ·\:ttt~ observed 

in mG1 teriel from trw dump of' t.11e Revenui'.f mine . 

E119doni tq (Y.nSiOg). Rhodonite was found in small 

amounts on thrf •:lump of the upper workings of the Camp Bird 

mine➔ &.nd also from the Revenue mine. 

Chalcopyri te ( CuFe2S) ~ Cht1 lcopyr i to was noted in 

fair ataount 1.1 the ore from the upper level of the Camp 

Bird mine. It occurs :in many of the ot,her ·mines of the dis­

trict in smr.11 anounts .. 

Sph.:tlcr i te (ZnS) . Sp11..:";leri t0 is found in a great 

:many of the orfrn . Here it is closqly ussocic.1 ted with galena ,. 

Eclipse mines as mitking up much of the ore mi .. terial .. 

Tetrahedr1te (3Cu2i::~sb2S3) . 'I'e-trb.hedrito of the 

ltrgentiferous vasioty occurs in som.e of the ores . 

Fluo:ri to ( CaF•2) . Gruen fluorite was noted in 

Q.Ub.nti ty on the thirJ level of the Cv.m.p Bir1.i. mine . Epcci­

t1sns werD obtninr:cd n(➔&.r th9 bottom of thf' vein on this 

dump of the Torpedo Ecl:tpse mine. 

Siderite (FeC03) . Bideritc was noted filling 

sme1ll solution caYitios in silica , in material from the 
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lower dumps of the Camp Bird mine net1r the mill . 

Pyrite (FeS9 ). Pyrite is found in a number of ,., 

the orHs of the district . Pyrite in country rock associated 

.vi th amethyst quartz, was picked up on the uppl~!' dumps of the 

Camp Bird mine. 

Ameth:y:st Quartz (Si02). A little amethyst quartz 

was noted on the dumps of the upper workings of the Camp 

Bird mine . 

Specular! te (Fe2o3) . Specull:i.ri te is found in the 

lovrer levels of the Camp Bird. mine in large amounts . 

M9li;chite (CuCOz,• cu(OH) 2}. Malachite was noted 

in tho ores from the U.S . .::.nd Revenue mines . 

W2,, ~ (munganese dioxide, etc .) . Vlad wc.s noted in 

material from the Revenue mine . 

Mines Visited , July 2~e, 1934 

Only one 10.ine was entered by the wri tel'" during 

this ti.:ne , tht: Camp Bird Mine . Si)eCimons wore collected 

from the dumps of the R0vf;nue , Atlr-s, Yellow Rose ., tJ.E. , 

Torpedo Eclipse, and Pony Express mines. Most of tiie speci­

mens have already been described . 

Ore from the U.S . mine shows galf'na associated 

with sphaleri te and chnlco .)yri te. Copper ca.rbona tes appear 

in this ore in places . 
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Ore from the Revenue mine shows gciltma., sphaleri te , 
0 

ch~lcopyrite, rhoQchrosite, ~nd quartz . 
/\ 

Ore from the Pony Express mine is composer• of 

a:rgentiferous galena with much bari te ""'nd ~1 little quartz 

and calcite . 

C&.mp Bird M1ll£ Ne&.r Our&y 

The mine is located about six miles southwest of 

the town of Ouray high up in the mountnins . 

The geologic formations are hert1 composed chiefly 

of a series of sedim.cntaries , &.lte:rnating shales , sandstones , 

and quartzite , with minor leyers of limestone. A conglome~ 

ate is found at the ton of this series . On top of the sedi­

mentc:.ries is found a thick seri9S of andesite flows and 

breccias of' the Sr,.n Ju&n formation . This is the ore-bearing 

formation in the mine . Above thr:: S::.n Juan is a series of 

several altern~ting bnnds or layers of rhyolite and andesite . 

Rhyoli te fornrn the topmost fo"'l•rn2.t1on at this locality . 

The mine was 2ntered on thE: third level . After 

going back into the mou..YltHin &bout l¼ miles on this level , 

the v.rriter was lowered in a. bucket to the fifth level . The 

vein on this level strikes nearly east and west and dips t o 

the south ut about 75 degrees . Mr. Woods , the present 

m&na.ger of the mine , ztated that so far whenever the vein 

changes in strike to the NW-SE a f e·.v degrees , greater values 
\ 
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have been encount0>red. The Vt)in e.s seen in the stopes on 

the fifth lc~vel averaged about isight feet nnd exten.Jed over 

340 f(:Jet . The material of the v0in wa.s here composed of 

country rock t.tith quartz , carrying gold to the 11alue of . 2 

to . 5 of ~m ounce to the ton. The vt~in also c:::rries minor 

amounts of gulena , pyrite, sphaler1te , £.nd chalcopyrite . 

The andesite in m~.ny placos i:s really an andesitic brecc1u 

in which pieces of' andesite of a different color are found 

in the main andestte mass. The andesitE~ forms both walls 

on the fifth level . 

In the upper levels hematite and :rhodochro::ite ore 

charactf.~ristic .. Hematite of the variety spccuhtr1 te per­

sists dovm to 600 feet from the surface . Gold has been the 

p.rincipal value hr;re with only minor·amounts of the other 

metals being present . Bodies of galen1;. and sphaleritB are 

rare on these levels. LOWHl' dot:n rhodonite, the silicate of 

manganese, Vias found &bundtmtly on some of the levels . More 

sphalerite and gule-nR are found in the lower levels .. In 

general , the gold contcmt decreases with depth while the 

silver content incrotises . 

.PluoritB was seen on the :footwull of the third 

level ~ Mr . Woods, a.lready· mentioned bef'ore , stated that it 

was followed as c:;n indic"'.tion of good mineralization . 

A speoim·sn from t_-ie Revenue mine shovis that the 
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succession of minerals hits bE.>en (1) d&rrk sulphides and galena, 

(2) rhodochrosite, ( i:} quartz,. (4) d«rk sulphides , (5) rhodo­

chr•osite , (6 ) gl?.lena, qne.rta and s:phale•rite, (7) rhodochro­

site , and (8) quartz . 

A la.rge vein specimen .is found in a diagram below. 

l . Country rock unri_ blaclr sulphides 
2 . Cu~rtz band of colorless Qriartz 
3. Rho~:i.ochrosi te 
4 .. Gr~lenz,, bl~,.ck sulphides, quartz 
5 . Quart~ , gelena, SJh2lerite 
6 . CoU.11 try rock 
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M;tnes j& PoughkAepsie Gulch, l.91Y: ~iles Soµth QI Ourax 

'fl·rn writer spent tho mm:ning of' July 6th at Pough­

keepsie Gulch. The veins her·e nearly north 1::.nd south and 

nre in andesi te. Specimfms were ta.ken from the Micky Bree:n 

mine ~nd the mine just north of it up the gulch . 

A high grade ore specimen from the Micky Breen 

mine shows silver-bee.ring, fla1ty, galena 11:i th n very little 

Other specim·c:ms from Pougblwepsie Gulch show cosa-

11 te , pyrite, :rhodoc'1rosi te, gttlena, cht•.lcopyri te., nnd 

sphaleri te r.ts the charLCtflristic minerals of these deposits . 

Quite a number of specimens v:ere taken from the 

bins of the mine located just above the Micky Breen mine . 

The fibrous, gray mineral of these specimens was tested in 

the laboratory rmd found to be cosali te which hh.s the formula , 

2PbS . Bi2S.,, and is therefore shown to be a sulphide of lead 
0 

and bismuth . 

The argentiferous variety of galenobismutite knovm 

as alaskite is nlso probably present in the ore as the ore 

is knmm to contain high silver values. 

Silverton District, Color&do 

Location 

The district is located in southwestern Colorado 

chiefly in S:.:,n Juan county. P,;rts of :t t are included in 
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Hinsdale, Ouray, and Sun l.ii g;u,21 cou.11ties . The Lake F'ork , 

Gunnison , .Animas , Uncompihgre Stnd Rio Grrmdc rivers h1:'.ve 

their sources 1n the high m01mt:.dns of the quadrangle . All 

but the RictGrande drctin into the Colorado river . The average 
I 

elevation 1s around 11, 500 feet . 

The town of Silverton is situatf1d on the broad 

flood plain of B,1rkers Park near the junction. of Animas 

River, Mineral Cree1:t , and Cem~nt CrE!ek ~ It is the terminus 

of the. iJJ.rango division of the Denver and Rio Grande Rail­

road . Branoh lines connect it with Red Mountain , Eureka and 

Gladstone . The population of the tO'\'/Tl iz about 1 , 300 people 

und it is at t.n elevation of 9302 feet . The main highway 

from Montrose to Durango p~.SSEiS through Ouray !iilld Silverton . 

Thlls the region is castly accE;,ssible. by automobile . 

The rocks of tho region are sir:i lar to those dc­

scri bed in the Ouray • istrict . They r1.nge from the .Algonkian 

quart2.1 tes c.md slates to the Pcrmiun re~i beds .. Pt.leozJie .. orrn&-

t i ons br:low th0 Carboniferous <.1re not mor e than 400 to uOO 

feet in thickness . The rems ind er of th£" prt1-volc2!ni c sedi­

rnE>ntary ser19S consists of the fformosv. , Rico and Cutler 

formations~ The Tertiary l~1V!l.s o:t· the rr1gion i:ire underlain 

by the San Juan tuffs and an older c·:mglomera te , the 'l'ellu­

rid e conglomere. tt'.:: . 

u:e j U. S. Geofo,q;j,ca"l Atl ~iS , Silverton Foli o , no . 120, 1905 . 
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The Sr-;.n Juan series o;f' tu.ff's 2.nd the Silverton 

·volcanic 8£1:ries -,,;1th th(~ ovorlying Pltos.1 Volc:.J,uic series 

:ls si:-.o.il\,r to thn t described. in th_e L,di::e City district and 
t. t,t.- '(l 

includes the Pfcayune Gro~p of a¢gite tf1es1te , tuffs , and 

intrusives; the l'~ureka rhyolitE), the Burns latite; r.in d the 

Jyroxene sndesi te. 

Int--r•usio11s of Vt:tr:!.ous 3-cin-3s of igneous roc::ts took 

place 4..n thP bo~lios of eoc.k:s now e:~posed i-:md doubtless lavas 
r,, 

piled up abovB the P.Atosi rhyolite . ,; 

The n1)ovc materir,l v;as derived from thG Gilvorton 

Foll . . 

Extensive fissuring occurred in tho Silverton area 

somet1mE latf3r thDn the pcrio:l of volcanic eruptions . The 

fr;.l.ul ts of the rt::gion ~r,~ not all sim.plP fissures, but are 

comple:>'.. end b.re fa.ult ;:,ones mostly. F'aulting has taken 

place L'?. a gr,)at mi;.ny <LirectL::ms without ref'e:rE:mce to system . 

The faults as c:i rule ~::r:!:1:ibit a curving course and vf..ry in 

dip from 45 degrees to nearly verticn.l . The displacements 

D-long the faults range from more than 1000 feet on down ~ 

MineraJ.1zation 

At a later pE~J~iod aftf:r the close of the faulting, 

ore-bearing solutions em&nated from mngmas and penetrated 

into the rocks .filling the fissures with quartz and the 
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economic met· .llic minerals. In rna.ny places the country rocl:c 

has been replaced. by met~llic and gc.niae miners.ls . The o..nde­

si tes and 1~.t.i tes h0-ve boen ex.t;:msivcly uttackec'i. by the 

solutions yiP.lding epidott~, serpentine, bas ti tt:i, chlot·i te , 

calcite, quartz, an~ other minar~ls. This condition is not 

confined to the immediate vici.ni ty of the fissu1,es . 

Ore Deposits 

The ores are founil. filling £ issur0s or in zon<)S 

of closoly spaced fissures . Coun.try rock has been impregnated 

and replaced in places. The fissures occur in cill rocks f'rom 

the pre- Cambrian schist to the la.test monzonitic intrusions 

which cut the Tertiary volcPn:ic series . The greatr:::r number 

of fractures are found in th9 Sr. . .n Juan tuff an,1 th<:1 Silverton 

V lcanic series . The fissures fand ore dt~posits aI·e thus 

Tertiary or later in ~ge . 

Mincruls found .!n tQe Qenos;its., July 7-10, 1234 

Ga#gue Minerals 

Quart7:; (S10'1) .. (uart:-.: is the commonest of" the 
,:., 

n 
ga,&:gue minerals in the lodes, as vein ~uartz and cryst&llised 

I 

in cavities or L'..S druses in open spaces in the veins . 

Ore specimens f'rom the Mayflower minE'~ shov-1 princi­

pally quartz, galenR and cht.liopyr1te . 

Barite (BaSOL! }• Bo.rite was noted in the ores 
ca. 

e.. 
from the Little Dorr.t mine .s.ssociated with galen&. , Ch.;,.l¢o-
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!)yri te, an , • n anese oxide Cw .... ) . I;; :ts not ne~trly v.s ~~n 

imnort .nt ~ ue m_ner~l as quartz . It is ~..iso found in 

the other mines of the d.istrict. 

C,lcite (CuC03) . Calcite 1as noted in matericls 

from the C·mp Bi,...d :nin-:.. . It is less abund~nt than be.rite 

in the deposit"' . 

Ca . rag (co3) 2 . T11e mineral is not 

abundant but occurs as a microscoD·c constituent ·;ith 

rhodonite ~nd rho ochrosite . 

Rbo" ochrosi te (dnC03). Rhodochrosi te vms noted 

in small amounts in the oro of the Camp Bircl m ne . It W!IS 

also noted in smal amounts nt the Sun.'1.yside mine :;.:.t Eureka . 

Hore it occurs vory subordin~. tely in· quartz ·11th rhodoni tE:' . 

(30) K--.ol :ni te . As n soft -:.:hi te ':.lOV:der kao1 • ni te 

occurs w·i th the gold qua.rt;-, of the 1'o! boy and Camp Bird 

ine . As an original constituent b.Ccompanying the ores , 

it is abundant in the stoc1r deposits of the Red Mountain 

District . In the Zuni mine or Anvil !fountain, the comp.act 

va iety is a.bund nt. 

Fluorite ( CeF.~) . Fluorite of the green variety 

occurs in the Camp Bird mine . It is also found in material 

from the Mic Breen mine in Pough1:cecpsie Gulch . 

~ ~p .cimen of green fluorite with ~ubnarite wcs 

(30) Silv~rt9n Folio, No . 120, p. 29 . 
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obtatned from the T~ittl·1 Dora mine .. 

Rhodoni tc (MnSiOz:) . J:1. little rhodonite was noted 

il1 t:ie orts from the Camp Bird min(; . I t is especi~.l ly abun­

dunt in the Sunnyside lode at li'.urelca wh.ere a number of 

specimens were collected .. 

Zµny ite (3t) (A1(0H, F . Cl) 2) 6 l;.,,Si3012 . 

2,unyi t :, , b, basic orthosilica to of aUurninum, occucrs 

only in the Zuni :md onf, or tvro adjacent prospects on :unril 

1fountain . 

0:re Mi nerals 

fyr:l t9 (FeL,)) . .?yi-1 te is common 1n all of the 
~ 

ores of the district . Crystcllised as cu.bes it was seen in 

the ore from the North Strir Tunnel . • Here it is associated 

with galena 1:md quartz . 

Tetrab,;~dz:;i,.:tQ (3Cu2S. SB2s3). Tetrahedri te be­

cause of its silver cont8..nt rivals galena .in the di strict .. 

A specim.e:!.1 from the Little Dora mine shows gi.lena , 

tetrahedr1te and quartz . 

I n the Micky Breen mine , in Poughkeeps i e Gulch, 

it forms the prinoipt...l part of' the ore body . 

Enar~ite (3l ) (3Cu2s. As2s5). The mineral has 

been found in the or.es of the Red !:.fountain :range .. I t f ormed 

the pri ncipal ore of the rktional Belle mine . 

. 30. . Silverton Foito, life . 120 , :o ~ .29 . 
31. I bi d . 



'75 

abundant in the Zuni mine where it is sai!l to have carried 

over 200 ounces of silver per ton . 

Chalcoci te ( cu2S) . Chtdcoci te has been found on 

the QUmp of tho Fran.l~ Hugh mine . 

Etromeyerite (Ag~s. Cu~s) . Stromeyerite has been 
i::. ,., 

reported t o haire formerly been an abundant orH in the Yankee 

Gi rl mine . Here it has been report0d to have contr3.1ned as 

much as 5, 300 ounces of silver to the ton . 

Ch<'.~lcopyrite (CuFeS2). Chalcopyri te is common 

throughout the deposits of the region and is someti•·•:es t:.ur i­

f erous . 

It was not8d in lt:rge amounts in the ore i n !fay­

flower mine associated \'l.'i th gt.lona and qw,irtz . 

Galena (?bS). The :mineral occur s in nearly every 

deposit in the dts trict . 

I t was noted in large £-1'.lounts in the ores from 

the North Star, .111ick/y BrPcn, M2.yflov1er , Little Dora , and 

~unnysido mines . 

Sohalerite (ZnS). Sphale:rite is a very common 

mineral in the region always found accompanying gal ena . 

h ( -:z.n ) ~· Bournoffiite ._ N (k~PbS . Cu2S). This mineral has 

been f ound in the Zuni mine in small verticall y striated 

prisms , r;i th pyrite and zW1yi te . 
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Zin1:cen1 te occurs 

S£lr.,.ri·1 ly • th bari te in th, Broldignag claim. 

only in the Zuni d a jacent c._ :ms . 

minercl was fond in the orth Star mine on Sultan nountain. 

present in the u c.r :•orkings of the Yanirne Girl mint? . 

"" (-,·· ) 
Pronstite V (3Ag2S . As2S3)• Ruby silver is 

k."l.O\"ln to have occurred in t e Yr.nkee Girl min· . It also 
7 

occurred in the Ri g, -.·ay , • Red, Cloud, Polar Star , Mammo' th, 

.Annie Wood, ?nlmetto , and ·;,heel of F'ortunc :mines . 

l '- ( - ) I', \ 
Bis,mth ito ._,..; (BL,S,...). Bismuthmite occurs with 

~ t) 

specular1te and qu~rtz .. t the Noigold clai , 011 Ga.lena mount"'in . 

A gent1te is not abund~nt in 

the Silverton i.:;trict. It a., \~lsttnctly recognized only 

at the Rid•e,uy mine. 

!olyh eni te ( doS2) . T is mire r' 1 occurs at the 

Su.."Ulysido Exte... sio m :1e ''-here it has :.i~en mistaken for grapn1 te . 

He:r:iatite (~,.~ ) (Fe 0 0,....). The vcriety specul.-.,,rite is .., v , 
found frequently in small amounts in the fo es , as at the 

CrO\m Point., Little G 1an t ..;.nd Ifc:,igold min :. !:'· . 

(~:) Ibi . . , p . 30 . 
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alasknite which 1s stlver-bearing is r..bund,nt in the Alaska. 

cl!'lim at f>oug 11rnopsie Gulch. 

C lita(34)(~bc B ) osn __ "' • i_f. . 
~ 3 

Cosalite occurs in the 

Yankee Girl mine. 

been described and ann yzed from the Silver Belle mine by 

Keller. 

B , it (34) (6Pb 0 Bi S) eeg ,Jr · e o . 0 ~ • 
...., 6 

Deegerite has been 

iden t1fied from Poug.1keepsie Gulch by Koening. 

TelluridE.E. Tellurides are very scl.rce in the 

district, being noted in very small a~ounts from the Camp 

Bird mine., Barsto' mine, Silver Ledge mine, and the Magnet 

• ine. 

('5/) 
Gold Au -

... "ree old forms aborescent ftheets in quartz and 

rhodonite in thr.:i Golden Ii'leece vein. It -1as been found 

scattere through masses of spongy quartz in the Sunnyside 

Extension It.ine . It is inti:nu.tely us ocic:.ted with quartz , 

rhodonite, fluorite, yellow spha.lerite, and galena being 

found embedded in the latter. It 1s fo11 d '.'i th pyrite c.nd 

~ua.rtz in the Tot:iboy mine . At the Camp Bird mine it has 

been found enclosed as s i.11 partlcles with gi.lena, sphale-

ri te, pyrite , chalcopyrite, tnaces of so.1e t lluride, nnd 
(34) Ibid., pp . ~0-31 . 

.., 
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in. f'luori te and que..rtz . 

the present ores . It was fo "m.En·ly found in the Pride of 

the v;est , Aspen, Ben Fra.r:I-:lin , r~nd Sunnyside Extension mines . 

C9pper(35) Cu. Native copper occurs as irregular 

plates and branding forms. I t has been found in small amoun.ts 

in the Royal Tiger, Tom Moore, and Sl(ln.nyside Extension mines. 

Hubn1::rri te (Fer!n) YlO 4 . Hubneri te is widely dis­

tributed in the Silverton ,:listrlct . 

It specinten f-roo tbo tlorth Star 1nine shov,s bro1rn, 

bladed prisms of hubn.eri to in r1uart2. together vri th pyrite. 

A specimen from th1:· Little Dora mine shows brovm 

crystals of hubnerit~ with green fluorite. 

Prpducts of Sup~r:ficial Decomnosition. 

Small amounts of B.zurit~} , mul2.chite, CEirussite, 

manganese dioxi,de , and angle.st to can be f'oun6. in tho out­

cropings of most of th,:: loi::les . 

Telluride District, Colorado 

Loct. tion 
• tt, 

The district is located 1n "louthwestern Colorado . 

It lies on the western edge of the great elevated Sfm Juan 

m6unt;:1.in area, wholly to the ,·:est of thi.'.:; Contirnmt:-;.l Divide . 

{35) Ibid., pp. 30-31 . 
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The quadrangle is dr.r:.ined by the Snn M.iguel and Dolores 

rivers. Small brt-;.nch9s of th~) Uncompe.hgre 1:,n,1 Animas rivers 

rise in the eastern part. Most of the district lies in San 

Miguel county but smaller areas of Dolores, San Juan, and 

Ouray counties are in thrc .. ~1strict. The town is connected 

by means of the Rio Grfande Southt~rn Railroad with thH main 

lines of the state . 

At an elevation of 8,500 feet and a. pop~lation of 

500, the tovm mhy be reached by uutomobile by turning west 

at Ridgeway on state highway no. 64., which branches off 24 
)")/ 

miles south of Montrose from U. f . Highway /o. 550, State 

Highway }"fo., 64 runs from Rict.geway to Placerville., whence 

state highway ji~: 108 rney be follo..-:;ed sou th to Telluride . 

The sedimentary rocks of' the region range from 

the Algonkian c1.uc1.rtzites up through the Dolores, La.Plata, 

McElrno , Da"'oto., Ue.ncos, and the San Miguel or Telluride 

Conglomerate. This cotse conglomerate of the Eocene 
I 

period rests with a t'la.rlrnd unco11formi ty on the underlying 

Mesozoic formations. The conglomerate is made up of granites , 

gneisses, greenish schists of several varieties, white, gr~y 

and bluish r..:.uartzite, limestone, red sandstone and porphy-
• 
~ Yl 

ritic pg1eous rock. 

~ wl 
The Tertiary ¢g~eous rocks are represented in the 

district by the San Juan tuff, an intermediate series of 
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ande!:iite tuffs, agglomerat.:;s, rhyolit<➔ S, etc., siuilar to 
() 

the Silverton Volcanic Series; and the Pftosi rhyolite 

series,. 

Intrusive rocks in the qutd.rt.ngle are dio:ri te­

monz.oni to, gubbrodiorite, dior.itc➔ porphyry., gr...;.nite porphyry . 

These roclcs occur principally as stocks and sheets. The 

dike rocks are pyroxene andesite, plagiocl&se ba.s/&.lt, 
tA., 

apgi te minE~tte., vogesi te, t;.nd augite cc::.mptoni te. 

'' .. u~ 
Fuult.ng ... long fissures on a lb.rge and percfpt;{ble 

..,)~v-•·~- ✓ 
scale ha::v.rr rarply been observed in the deposits. 

The ore deposits of the district a.re m&inly in 

filled fissures and fissure 2:.ones. Five main systems of 

fissuring have occurred in the region. Th!<? first rdth a 

strike of N 870 W is especi&.lly WBll d.ENeloped in the Mount 

Wilson ~u·ea and to the eastv,t-rd. 1!b0 :M 380 I~ system has 

b.ls.o obtained mar1ted 1levelopment in the sume are.... . Here 

the f:i,ssu:res dip to the · v1·ost up to nea.:r. the Specia.l Session 

mine and from there dip steeply et...st . The fissures of the 

N 53o - 63° E system are especially promirn::ont in the Mount 

Wilson area and dip steeply north or str:..nd v-erticnl. In 

the 11orth part of the f1uadNmgle fissures of the N 17° W -

N 2° E system are common. A fifth system, the N 25° , -

51° W d.ips to the southv,est almost ,rithout exception. They 
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t;re found principally in the north eastern part of the 

._I 

quadrangle . 
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Th-· fissures penetrate &11 th~ rock$ exposed in 

the region .and are later than the extr):sion of rhyolite , 

.,.nd late_~ than the dioritic stocks. 

Veins . 

The lodes of the veins my be considered to be 

narro1 zones of closely spaced mineralized fissures . In 

going om the s ... m ,Tuan foz·mation into the Telluride Con-

glomerate below, as in the Smuggler mine , the veins do not 

appear to become nu.rrowor , but they assume an irregularly 

broken and brecciated structure . In gen r!ll veins in the 

Mancos and Mc"lmo are v;ide whil those in the Dolores are 

narro. The Sm.u Nler vein extends over two miles in length 

showing the unusu[.l extent of'. some of the veins of the dis­

trict . 

iinerals of the Denosits __ ___ .....,;...;..;:;....:;,,;.;. 

rimary minerals in the deposits in hich gold 

and sil ve:r are assoc lated are gal<ma, silver-bearing tetru-
v1,,• 

hedri tP , ;,olybasi te , pro)'isti te, pyr&rgyri te , a.ri s teph;;,ni te 

.Jetallic eangue minerc. ls are pyrite, chalcopy-

ri te , sphalerite , mispilrnl , magnetite , stibnite, ,nd native 

copper . 

The nonmetallic gangue minerals are quartz , cal-
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cite, .siderite, rhodochrosite, rlolomitt1 ., fluoritt1, barite., 
' 1.-

sericite, l·ioti'te, chlorite, amphfobole , apatite , garnet, 

orthoclase, picotite, and kaolinitG,. 

Secondary minerals &re chalcanthite, malachite, 

aiurite , ce:russite, anglesjite , tind 1,;m.onite. 

Mines Visited,~ 12-13, ~ 

The Jfpan, Torr.boy, anrl Smuggler mines were visited., 
_,-lr,1_,; 

none of which a:-~ being ,.,.ork1ed. except the Smu;i:gler where 

four len.sers cire doing development \York . 

'"ti 
Spr~ci:nens of ma.ls.chi te 1,.nd Etturi te v;ert-J seen from 

the Jupan mine; also quartz. , and purple fluorite; quartz , 

go.len&., F.tnd ruby silver; r.nd quc..rtz, gr,lena, sphttlerite, 

chalcopyrite, tctrnhedrite, and native silver . 

Ore in th.e Tomboy and Smuggl0r mines is found 

chiefly in andesite and andesite breccia. The vein runs 

NW-SE and to the north it swings around more to the south­

c~st. The ore h~s r::verag0d about .5 of ;:1.n ounce in gold. 

Gold ctn cl s11 ver r:..re the economic minerals. 

A specimen was seen in the collection of one of 

the miners in Telluride of native gold in quartz from the 

Tomboy mine. 

Spc~cimens seen on the dumps of' these two mines 

D.r0 as folloi· s: 



llo. 1. An orf~ SJ.H~cims,n showing gc:ilena, pyrite, sphale­

rite and quartz. 

No . 2 . Calcite crystals . 

No . 3 . Jalenu , qun.rtz, sphalerite, .Yrite, rhodonite , 

and rhorlochrosite . 

No . 4. Ch~lcanthi te on quart~~ 1..,i th hematite . 

No. 5. Y-cllo'V-r., iron stained, quart:-:: crystals . 

No. 6 . Rhodonite, galena, quartz, chuleopyrite . 

No . 7. Small cubes of pyrite on andosite rock . 

Ho. 8. Ruby silver. This spocimen was given to the 

writer by Mr. Fife, the assayer, f:i.t Tellu1~ide.,. 

Ophir , Color~do 

On July 14., 1934, the writer sto1)ped at the mine 

alongside of thr: road at this tovm. 

StH:tC.imens collected from the dumps of the mlne 

are as follows: 

No . 1. Country roe:: containing d.isseminated pyrite, 

ca.oped by sriW.11 cle&r a_uartz drysta.ls on which light brown 

ankeritc cryst,1s had been deposited . 

No. 2. Sid.cri t(, v.ri th a little qua.1 .. tz. 

No. 3. An ore specimen containing galena, sphalerite, 

tetrahedrite, siderite., quartz, and barite . 

No. 4. An ore specimen showing gE.Liena , enargite ., quartz., 

pyrite, c;;.ni smell, orange colored ankerite crystals in 

cavities in qu~rtz. 

No.· 5. Ba.rite, siderite, quartz, and g~lena. 
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Ho . 6 . Barite, stdcrit0, tetrahedrite , chalcopyrite , 

nnd born1tc . 

No . 7. Malnchite stain on e;_uartz , also chalcopyrite 

and galenn . 

No . 8 . ~uart~ crystals , bar1te , hematite , and a few 

specks of bDrnite . 

No . 9 . Pyrite, SOriie of it crystallised in cubes , ~md 

flaky em.n.tite. 

Rtco DistJ•ict, Co1Qr£.do 

Locution 

The Rico district is located in southv;estern 

Colort-:.do Bbout 50 miles west of' the Continentcl Divide . I t 

is in a zone bordering the Sau J'u&.n Mountnins , almost at 

the hc.•a.d of the Dolores Ia v:,r . The qu.:~d.r~ngle ex teni.s from 

southeastern Dolores county into northeb.stern Montezuma 

county ., The Dolores Ple,teau me.kes up the western half of 

quadr:mgle . The Rico f!ountains are found in the northee.stern 

part of the heart of vihich the toM1 of Rico is locq. ted . The 

Dolores River, in its ptsssge through the Dolores V&.llcy , 

hns carved its through the heart of the Rico Mountains .· 

The to~n of Rico is on the Dolors::is River in the 

center of the rnL11.ing district ana is at an elevation of 

8 , 900 feet . The Rio GrE:nde Southfn•n R~ilroa.d crosses the 

quadrangle along the course of' the Dolores Ri.ver and connects 

Rico ·.;i th the outside . The population of the tmm is about 

500 . 
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Rico may be reached by automobilf'.by traveling 
)1\,, 

north on state highway /10. 10 for fiftE}en miles from the 

town of Cortez to Dolores. At Dolores, State tfignway no. 

145 follovrn the course of the Dolores river to Rico. From 

the n()rth it may be reached from ~fontrose by traveling south 

on U.S. Highway no. 550 to Ridg eva.1y, then southwards on 

Colorado State Highway no. 62 to Placerville where state 

highway no. 145 intersects with 1 t and may be followed fouth 

to Rico . 

Rocks of the Region 

The rocks of the Rico Mountains consist of the 

Uncompahgre f'ormi:-,_tion of qu.s.rtz.i tes fi.nd schists of Algonkian 
#)-". 

age; thB Ignacio quartz.:ite of Cambritm age; the Ouray ,il,,im.e- ·, 
stone of Devonic•.n and ils~pi=.n· ages; the Malas and Her":':" .. ,,.,t,,e-<J 

mosa formations of Pennsylvanian age composed of thin redd.lsh 

calcareous or sunrly bec1s and limestones, shales, and sand-

stones respectively; thf.:1 Rico formati.on of' Permian age com­

posed of scmdstones an~l conglomerat0:, with intercalated 
A., 

shales and thin foss1yerous limestones; the Cutler forma-

tion also of Permian age of' c:lternating sandstones, sc:ndy 

and ~alcareous shales, grits, and conglomerates with occa­

siona.l impure limestones and marls; the Dolores formation 

of Triassic age composed of alternating sandstones, sandy 

shales, and limestone conglomerates; tk;le LaPlat& sandstone 

of' Jurassic age; the McElmo also of Jurassic age composed 

largely of shales; and the Dakota and Mancos of Cretaceous 
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age . 

Qu~!ternury deposits are represented in the area 

by landslide debris, talus and wash with glaci&l gr&vels, etc ., 

valley alluvium, torrential f~:ns, and calcareous tuff's .. 

Igneous roc};;s r r e represn.ntod principally in the 

center of the Rico Mountains . Intrusive sheets and 1ikes of 

hornblende-mon'i'oni te-porphyry, two dikes of pyroxene-mon­

zoni te-porphyry, a large stock of monLonite west of Rico , 
£· l' t' b 

the Calico Peak forphyry, and basic dike rocks a.re che.:rac-

' 
teristically developed in the aree . 

Structure 

The structure of the mining district shows a 

domal uplift with the moun tain_s for.ming a circle of peaks . 

The sedimentaries are found dipping away on all sides from 

the outsides of this circle of mountains . Igneous rocks 

make up the gre& ter part of' the c en tcr of the dome . fi'ev! are 

found near the borders of the sedimr.m taries. The igneous 

rocks have in part at least been responsible for the domal 

uplift . 

Faulting 

At the time of the formation of the dome , fuulting 

and fissuring are thought to have been accompanying processes . 

The faults and fissure have since filled, in late Tertit~ry 

ti:ue, v1i th vein m<'l tter, partly ore-bearing and partly barren . 
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The faults Vl..ry fron clean cut fissures to ~wnes of brccc i a­

tion many f'eet 1n width . The urJthrow of the faults is on 

the inside or towar"ts the cent~:::r of the :iOITlf~ . The Telescope 

Mt . fault sho11rs amounts of •.:!.islocPtions up to nearly 2, 000 

feet , the throw being to thA north or outer side of the dome . 

Thus it is the 'TIOSt import1:;mt excf)ption to the rule . Other 

important faults are the Blackhawk strt:ring NW with a dislo­

cation of' 800 feet on the SV! or inner• side of the dome , the 

Nellie Bly , an imo.::irtant et:..stwest fault with an upthrow of 
- A 

75 fe8t to the south, the Last Chance fault, nearly p~rallel 

to the Nellie Bly with a throv- of ovE•r 1000 feet , the Smelter , 

South Park , Silver Creek, Deadv.roo~l, and S:pruce Gulch fi.ul ts , 

and many minor ones . 

Ore Deposits 

The or'?S occupy fissures while structural fau.l ts 

are barr0n . The ctE-posi ts t"}ce th~ form of lode fissures , 

blGnket veins , and replc.ce!D.ents in limestone . The blhnket 

veins often lie parallel to the sheets o:f intruded rocks or 

below impervious shP .. les. The greater pa.rt of the produc tion 

ha5 come f'rom thc. blankets. The deposits have e. character­

isticully very limited vertical range . 

The chit~f' blt.::.n,-cet is . the so-called lfo1N Hill or 

Enterprise "cont::.ct" . It is for the most p~trt an unconso11-
/l/' 

dated breccia occurlng nearly mid.vmy between the t op o.nd 

bottom of the series of sandstones, sht.les , and limestones 

make up the lov1er division of the Pennsylvanian , Hermosa \ 
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f ormation . The blanket rests everyv/nere upon a bed of lime­

stone knovm as, "the short 11men , here Cc.i.lled the blanket 

limestone . This bed varies from a few inches ton.bout two 

feet thick . ThH blanket resting on this bed Vbries from 

tv-iO to tr:enty feet v:-ith about an average thickness of six 

feet . The blanket is overl[dn by an impervious blr,.ck. , 

fissile shale which lrneps out the abundc.nt surface waters . 

The breccia farms genert,lly only the upper part of the 

blanket , with the lower p"'"rt a gray; sof't/, silty material . 

In some placf>s , bodies of gypsum occur above the blanket 

in S)ace usually filled by it . 

Minerc:.ls .Q.f the Deposits 

Pyrite (Ii'eS ) . Pyrite &ssociat<·Hl with quartz , 2 
chulcopyri te , sph&.leri t"3 , and_ galena constitutes the 

practically worthless filling . in most of the lodes . It 
h 

is found in large blan:rnt-like masses fre(➔ from ga\igue 
I 

in C.H . C. Hill . 

Galena (PbS) . Galena occurs abundc..ntly in the 

Enterprise blanket and in most of the bodies of thEJ unoxi­

dised ore . It always carries silver, but is not rich un­

less accom1:lanied by argentite , tetrahedrito , proustite or 

polybasite . 

Sphalerite (7nS) . Sphalerite is "-bundant in the 

rich ores of Ner,w.an Hill, v:hich someti:ies contain over 15% 

zinc. In these ores it is commonly associated with galena , 
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chalcopy:rite , rhodochrosite , and c_uurtz . It occurs bot h in 

the northwesterly lodes ~nd in the blankets ~ 

C,halconyr;t. tc ( CuFeS~z). Chalcopyri to is nearly 

always present together vJi th galena cmd sph~leri te in the 

worke_ble ores , but it is not abundant in the district. In 

the Blackhawk replacement bor'l.ies ,~ssocir,ted ~,ith. pyrite , 

fluorite , some galena and sphalerite , it formed some of the 

best ore . 

bettring, occurs in the rich ores of the Enterprise and Rico­

Aspen mines. It is here associrted with sphalerite , poly­

basi te, galena, rhodochrosi te i~nd ¼ue:..rtr, . 

the head of Horse Creek :t.n the Johnny Bull mine . 

dantly in several of the min0s and prospects in metamor­

phosed Devonian beds. It is closely r,ssoci a ted with chlori te 1 

epidott; , gt'.rnst , wollastonite , galena , sphalerite , and 

chalcopyrite . 

Magnett to (Fe 7 0 ) . Mt:.gnetite occurs massive with ,._, 4 
a little chal~opyrite , replacing limestone on the north 

side of Darling Ridge &nd near the head of Sulphur Creelc . 

Here it has been mined for fluxing purposes . 

t,,\., 
Argr:nti tP, polyb::.si te dtd props ti te occur in the 

I 

rich blanket and lode ores of Hewman Hill . 



Silv0r (Ag) . Native silver has been reported in 

the Enterpri$e und Pu:7~1 mines . 

Gold (Au) . Frr:~e gold has r,;;.~ ~1y been detected in 

the Rico ores . Some however hr .. s been said to have occurred 

in the Enterprise mine associated with galena and chalco­

pyrite . Imbedded in rhodochrosite , it has beon reported from 

the s&.me mine . 

Conner ( Cu) .. Native copnl'.:,r occurs as small crystal­

line sheets 01~ skins in thE, country rock of the California 

prospect near Iron Draw. 

c;,ual:'t,g: (s102) . ~UHrtz is the most common ga~gue 

mineral in the fillings in the lole fissures . 

Rhodochrosite (M.nC03) . Rhodochrosite is present 

in the Enterprise blanket and 1n the upper :richer portions 

of the northec1.::-:terly lodes of rle~nman Hill . 

Cnlci te (caco3). Cr:.lci te is abundr:..nt only in the 

veins of Nigger Baby Hill . Here it takes the place of quartz 
r.i 

as the principal ga>4-gue mineral . 

Fluori to ( C&F ,.J . Fluorite is not common in the 
,<, 

deposits , but it is found u.bundantly in the displacement 

ore bodies of the Blackhuwk mine , 1:.~lso in the Fortune and 

Duncan prospect north of Silver Cree1t . 

n 
Gypsum (caso4,. 2Hif0) . Gypsum occurs f.s a ga,;ifgue 

mineral only in the ores V'hich have replaced massive gypsum 



in Newman Bill . .. 

Barlt9 occurs on a claim adjoin­

ing the Aztec mine,. but has not been found in th::: g;;,. n~ue of 

any workable ore body . 

Chlorite . h Chlorite occurs abundantly as c ga~gre 

for sphaleri te, ch&lco-:,yri te nnd specula:ri te in the £.tlantic 

Cable an,1 other :prospects in the Devoninn limestone . 

Garnet, epidote, pyroxene, and wollustonite are 
.,IV 

contact metamorphic minerEls occuring in filtered Devonian 
A 

limestone of the A tl<411tic Cable and adjoining clidms . 

Kct,Oli 1it8 and Ser;i.,citq . (H4Al2Si209 a.nd H2KAl3 ( SiO 4) 3) • 

Some k&.olinite has befm found associated with the ore in the 

Johnny Bull mine. Serici te is found in co:nnection with the 

C.H . C. blanJrnt . 

Snectmens Collated., July 15-16 ., .1QQ,1 

l{o . 1 . C uartz , sphr~leri te on stnd:;:tone ~ 

No . 2 . Black &.nJ grP.en chc..lcedony . 

No . 3. Black and green chulcedony uid quartz. 

No . 1L Sphaleri te nnd qu;.rtz on sandstone , pyrite on 

sphalerite in sni. .. 11 combinations of cubes ""'nd pyritohedrons . 

No . 5. Small yellow quartz crystals on standstone . 

No . 6 . Hhodochrosito, galew .. 1, q_uc.rtz, sph&lerite , and 

tetrahedrite . 



The writer did not visit Starr ' s Red Arrow mine 

which is located eight mils north of Mancos , but obtained 

the follo,ving information concern:lng the mine from Mr . Brown , 

a part-owner of the- mine . 

The ore is contr.ined in t..', :faul t-i'issurc vein in 

the LaPlat1:;, san, stone . The vein averages five feet in 

i:idth and dips to the south at about 60 dogrees . 

The oro is composed chiefly of a sandstone breccia 

with be.rite and gold a.s the cementing mEtertals. Malachite 

and azuri te are ~ noted in the ore and also galena and 

other sulphides ut times . 

Specim~ns were seen from the mine which ran eleven 

ounces in golrl , none of th,} golrl being visible in the bbri te 

and st.mdstone breccia . 

A nugget of gold, two inches long by one inch 

wide , V!as shovm to the wri tPr by Mr. Brown. It was almost 

pure gold, but a little si:mds tone was attHched to it . 

Other specimens seen in the newspaper office in 

Mancos shO\'.' flulrns of n~.ttive gold plastnred on small fractures 

and fracture planes in the sandstone. 

A rich silver ore specim0n was given to the writer 

by Mr . Clay Williams of ME.ncos,. This specimen from the Rose 

mine in Silvsr Gulch loc&ted along the West :Pork of the 



Dolores River betv:een sr,wen and ten miles nouth of Dunton 

shows polybf:~si te, rhodonite , and quartz .. 

Locotion 

Summitville is located in th,s extreme southi.;estern 

corner of Rio Gr~nde county . It is situated at the north 

foot of Eouth Mount.::itn ne&rly at the head of 'Wightman ' s 

Fork, fu. brcnch of the Ali:mosa River . It is at an elevs.tion 

of approximately 11, 300 feet . A country road leads in a. 

northeasterly direction to Del Norte, twenty-eight miles 

distant . From Del Norte southwest, thP first twelve miles 

of this roarl cl.re in good condi tir.m, but the remainder of 

the road, owing to neglect, is nc-?&rly impassible . The near­

est railroad to Sum..~itville is at Del Norte. 

Rocks of the District 

The principal roc!rn in tho irrnncdiato vicinity of 

Summitville are the quartz-biotitE, latite which makes up 

most of South ~ountain and in which the mines are located , 
U, 

an,_ the underlying Su:nrni tville afgi te-andesi te . These rocks 
0 

belong to the ?;tosi Volcanic series of flows . Most of the 

rocks of the region arc extrusive volcanics . 

A characteristic feature of the qu&rtz-:--biotite 

latite is the presence of numerous und large phenocrysts of 

glassy si:madine showing well defined Carlsbad twinning and 
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r""nging in length up to two inches . 

Dilrn-lilte forms of this so-called South Mountain 

latite have been found in several localities cutti.ng othf..~r 

formations. They probably l'E,presen t fissures through v;hich 

th€ liS, ti te mflgma flov:ed up to the surfece . 

Dikes of augite-andesite are also f ound in the 

South M.ountaln area . 

Both of tht?. dlke-like masses probably torm the 

feeders to the greater part of th:-;se two lava flows . 

Ore Deno.$its 

The mines of the district are located on a series 

of parall2l running veins that h::.vc a. general north?:est t:,nd 

southeast strike . The vei...'1.S consist of ttl tr:)red quartz-
n 

la ti tE1 which has been repl~ .. ced by th'::' ore and ga,l:igue minerals . 

In the process of rt?plr1,cement, th€· phenocrysts of gl&ssy 

andeoine have be~m dissolyc:J out cbmnlt)tt:i:ly and h,i.ve left 

a.bsolutely sharp cast3 of th0ir original forms. Thr.; casts 

occur in a groundmass of c:uart.z , which has replr..ced the 

latite . Ore-bearing solutions deposited the minerals in 

thfJSe c~.sts v,nd i.a the quc~rtzi tic ground mass . 

Minerals Qf _1hQ Deposits 

Enargite (3Cu S. AS2S~). F..nargite occur s as 
2 , o 

crystals in feldsptir Cf:.vi ties , also as solid masses fre-
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quently associaterl. with bar1te and tclway,s V:·ith pyrite . I t 

also has bHen observed intimatE~ly intergrov,n with massive 

pyrite tenn&nti te on thf: Chc:.ndler vein . 

Tennantite (3Cu2S. Sb2s3, 1th arsenic replaci ng 

antimony). Mass i ve tennuntitc cc cr..irz on the Chandler level. 

Oovelli te ( CuS) . Cov(-;,111 te occurs on both the 

ChFndler and Golconda levels b1:dng f ound on the first named 

level in masses three to si x inches thick. 

Bari t.e (DaSO 11 ).. Bari ta is not i:-Kl as ru1 occas ional 
~J 

g;;: ... n~ue mineral in the Golconda vein. 

Gold (Au) . Gali in the free stete associz::ted 1,,ith 

limon1te or limonite mi:xed . wtth cl~y is found in the Golconda 

vein in a bolt v..1rying from 50-300 feet in depth ., and in a 

lower sulphide belt,. It occurs in the crystalliseJ f'orm as 

a lintng in th'": feldsp4r cc..sts . 

Pyrite (PeS,J.. Pyri ti:> occurs ar small crystal s , .. , 

in. f cldspar cavities nnd. ln the quartz grµ}gue . 

Cht.lco:oyri te ( CuFeS2) . Chalcopyri te is infre­

quently obs cirved in th0 or·:s . 

Sphalerit0 (ZnS). Sphalerite occurs sporadically 

in the Golconda. vein . 

Silver (Ag). Silver values have been f ound in 

pyrite . '.['he value of silver in this camp is not great . 
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Values arc also prob:c;.1)ly f;Jll->.'1d in galena. 

These two mineNils have bsen formed by alteration .of the 

feldspb.r crystals. Thin condition is very pronounced in the 

Winchester tunnel nmir the portal . 

Speciro :ms Collected £rQill Dumns Near Re:ynglds Tunnel . 

No .. 1. Quartz-18.tite showing glassy phenocrysts of 

nndesine .2,.nd phcnocrysts of orthoclase . 

No. 2. Vein rock: of qu~.rtzose charact8!' showing covel­

li te crystals . 

No . 3. Covellite crystr1.ls and l•w.o11nite in quart.zose 

roc::r containing disseminated particle:::; of pyrite . 

No. 4 . A piece of iron ?iPG from the old air line , 

about 140 feet in on the tunnel, which has been completely 

replaced by nativP copper . 

No. 5 . Covellite crystnls in c&vities 1n siliceous 

rock ,-:hich :ts imprngna ted wt th sma.11 pi::,rticles of ny:ri te 

i:nd chalcopyrite. The green stain of malachite is present 

in a few places on this specim'-m . 

No. 6 . Covelli to cry:Jtr. ls in a t1ass two inche$ long , 

an inch wide an<! ::. half .inch thick . 

No . 7. Siliceous roc.k containing disseminated pyrite 

particles 111 th black metallic sulphides . 

No . 8 . ~uartzite impregnated v:ith pyi .. ite particles , 

covelli te coated with chalcoci tE) in solution cavities 

lined with quartz crystals , en~rgite in a small mass filling 
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a cast of 1;mdesine. 

Thirty men vrere working at Summitville at the tirne 

visited by the 1,•;riter on July 18, 1934: . They were employed 

cleaning out the olrl cc..ved-in Reynolds tunnel . They had 

progressed 1nvmr--•s t,bout 140 feet from the mouth of the 

tunnel. Much water v:ras observr.:id rushing out of the old ciir 

line and oozing out of the IJ1?.t?rial blocldng the tunnel at 

this place. A nevr tramway is b(:ing installed which ·will be 

a mile long. This will carry four ten ton cars, and will 

be electrically ope:ri?,teii. The operating company plans to 

connect thH Little Annie and Li ttl0. Id.a tmd oth(➔r stopes 

with the main Reynolds tunnPl, i7hich will be used to tr;;..ns­

port ore from the workings to the new mill which is being 

put in. 
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