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INTRODUCTION 

LOCATIO 
------.-.w,--

The Red 011:tf mining region is in the aouthe st­

ern part of Eagle County, Colorado. The larg at town in 

the region is Red Cliff, on the main line of the Denver and 
I 

Rio Grande railroad, 293.9 miles from Denver. an.do and 

Belden re stations on the Den•er and Rio Grande, one being 

south, the other north of ed Cliff. 

-Mountain above Belden. 

ilman ia on Battle 

Up to the present, the geology of only a port ion 

of the region has been e~ mined. ~he mine under consider­

ation in this report are near Gilman and Belden, and are 

a.ll apparently worked out. The mines at and near ed Cliff 

have not be n investig ted. The pire Zinc Company's 

mines, which contain the largest known bodies of ore in the 

region, were not examined for this report. 

ACICNO ED~ E.NTS 

This paper serves the combined purpose of a report 

to the Color do Geological Survey and a thesis. The writer 

is under obligation to :Professor R. D. George and Professor 



R. D. Crawford for the a.a signment of an interesting problem, 

and for helpful suggestions 1.n writing the report. To Pro­

fessor Crawford. the writer is especially grateful for dir­

ection i.n the f'1 eld and for eri ticism of the manuscript. 

The cheerful cooperation of the other members of the field 

party, :t.~essre. Ellis A. Hall, Philip Andrews, and w. o. 

Thompson, 1 a much appreciated .. 

R~lMARICS ON GENERAL GEOLOGY 
...,._....., ___ ....,..,._,i,;.,t __ ...__ ..... 

The ol dest rooks in the reg iOn are gneisses and 

schists of pre- Cambrian age intruded by grant t es and other 

rocks. The sands whioh were lat er metamorphosed to :form 

the Cambrian quartzite were not laid down on the gneiss 

surfaae until after a oonaiderable period of erosion. The 

appeal"ance of the oontact, a fairly regular plane, suggests 

that tho region was peneplained before th~ vambrian sedi~ 

ments were deposited. overlying the Cambrian are Devonian 

l 1mestones; 1Uasissipp1an and Permsyl van.iun limeat ones. 

aandntones, and shalee; and younger undetermined sediments. 

A porphyry sheet of considerable area has intruded the 

Paleozo1e rocks Yt~ry close to the Mlssiss1pp1a.n ... ?ennsyl-­

vanian conte..ot. Mountain glaciation has modified tho sur­

face and left deposits of glaoiaJ. debris. 

ST' RUOTURAL GEOLOGY 

Since only a port.ion of the region has been sur-
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-rayed, not all of the structural features have been examined, 

and the data at hand a.re not so complete as they will be aft­

er a.rother season 1n the field. The following featu.res a.re 

briefly disoua::.ed below: regional metamorphism, folding, 

fauJ.ting, and 1gneoue intrusion. 

REGIONAL UETA?,WRPHIS.M: ........................................... 

fhe oldest rocks of the area consist of gnEisses and 

schists with irreg·ular intrnaions o:f granite and other ig-­

neous rooks which exhibit little or no offsets of metamor­

phism. The nature of the rooks, whioh were profoundly 

changed previous to Oamb?.·ian timo to !'c..rm the prosent gneiss­

es a.nd schists, h~1s not been determined... 

So f a r aa observations go , the region hna apparent• 

ly been gubjectod to at least two periods of :folding. All 

of the rocks which existed previous to Cambrian time were 

folded, p1•ofou11dly altered, m1d eroded at the surface be ... 

fore the Ctwbrian sedin1ents wore l aid down. All the sedi• 

mentary rocks of the area, identified up to the present 

writing, a.re Paleozoic an:1 dip eJ.most unifo.nnly 5o to 16° 

to the northeaot. Whot hor this is a. mono cl inc or one 

limb of a geos~"ncline rmnains to be determined. 

FAULTING AND FISSURING -----------
Thus far, few great faults b~ve beon determined in 
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tho area.. Surface indications of dis.placement a.re not num­

erous, and rnos.t of the faults mapped were disclosed 11'1 under­

ground workings. 

!n si.ze, the faults range from small displacements 

where evidenee o:f movement is soat'cely discerni blo to large 

faults where the brecciated zone is several feet in width. 

Among the mines o btainlng ~10· st of their ore from the vein 

mete rial which fi.lled these 1a rge fa.uJ. t fissures may be 

mentior.ied Bleakhouae No. 3, B1.eair..b.ouse No. 2, and. the Ben 

Butler. In none of these has the amount of difrplacement 

been determined. All of the workings 1n Bl.eakhouse Mo .. 3 

are in the quartzite; 1n the other two mines they are in 

the granite. 

In the large faults, where the displacement cannot 

be measured because of thE c-lv1ract er of the wall rock er 

the limit,ec evidence available, and where the an.ount of 

p-ouge and breeeiation i s consider!lbJe, 1t seems not unrea..,. 

sona.ble to suppose that an oscill e,to ry movement hes taken 

place, i.e .. , the same wa.11 of the fo.-nlt has moved in oy 

posite directions at different times. 

Tra.ees of sltckensided surfa,ces are sttll to be 

seen in a:> me of the large faiu ts, but in many eaa ea this 

evidence of faulting has been obliterated by weathering . 

Several samples t~t ran hiph in gold and suver were ob­

tained from mineralized ,Q"Ouge which va ried froin a fraction 

of an inch to several inches i .n thickness.. The brecciated 

zone varies .1n Wi. dth even more than the gouge. In some 



faults, breocla is la.eking, the only evidence of displace­

ment being the gouge or scant traces of slickensi.ding; in 

others, the brecetated zone extends tbe entire Width of the 

tunnel, v~rying fl"Om three to six feet. · 

The transverse faults in the granite are much more 

striking and more easily determined than the bedding fauJ.ta 

in the quartzite.. In the latter, :rocks, the only evidence 

o:f a dislocation is the goug~ BJ.Ong the bedding plane. 

W'bieh is itself the :fe.Ult s~faee. Usually, the fault may 

be traced undergrol.ll1d from the point where it appears in 

the back to the point where it disappears in the bottom, 

pl"OVided that the tunnel ia driven in the direction of dip. 

ere the tunnel 1s a.long the strike, even l&sa of the 

fauJ..t may be seen. 

Tunnels have been driven in the granite on some of 

tho fa.ul ts which £P proach 90° in dip. In many placea, the 

o~e has been stoped out, revealing the dimensions O:f the 

fa.Ult but not the direction of move:roont. In some instances, 

the fault is not a single dislocation but appears to be a 

number of closely epaced breakth A single lartte fault some­

times forks. and the tunnel follows the branch containing 

more mineralized mater1a1. 

Approximately three- eighths of a mile southwest of 

l3l.odgett I s ranch house on Homestake Creek :ts an 111- defined 

falll t 1n the qua.rt zit e which was traced by the sllckensided 

displaced beds for 300 feet northeast along the atrilte.. Be­

yond this point, the disturbed beds are obscured by glacial 



d~ift, but the more easily eroded and weathered fattlt 

zone bas given rise to a 4epress1on in the surface which 

was followed to Eagle C~on. There the beds ax-e again 

exposed and show abnormal dips. A narrow porphyry d1ke, 

which s traced tor 500 feet. coincided With the fauJ.t 

zone. '.fhe intrudJ.ng magma had. seemingly, availed itself 

of the zone of weaknese. 

Dia.grams which were made of ell the faults and f1S"" 

.su.res of any magnitude(; in s'ix of the large min.es revealed 

two general dlreotlons of strike, northeast . and northwest. 

For the most part, the strike ie northeast . Numerous 

smaller faults seen at the surface and in shallow tunnels 

in Eagle Canyon agree in direction with tbe above-men• 

tioned fauJ.ts. 

While most of the faults have a. high angle 

of dip, many being ve.rtica.1 1 . the ,bedding faults in the 

quartzite and limestone have low dips in accordance with 

the strata in which they occur. 

IGNEOUS INT:RUS ION -- .. ..,. ................. ..... 

Up to th~ present, the igneous intrus.t one located 

are not numerous1 and no l a rge body has been foun4 with 

which the genesis of' the bulk of the ore may have some con­

nection.. Nor can the intrusive roo1U3 be accurately name d 

until thin section.a have ·been mude and examined under the 

mioroscope .. 

Near Camp Beyan. a sma.11 exposure of what seems to 



be a dike of gray porphyry has been mapped. ?lot fa.r from 

this is a larger, red grani.t e dike the limits of' which a.re 

beyond the area which was being mapped at the t 1me it was 

found • . Both of tbese are intrusive ·1n the gneiss and 

schist. No traces of contact metamorphism a.re evidorit .. 

'1 • 

On the west tiiide of Eagle Cany'Jn, approx1mate11 • 

half a mile north of Peterson Gulch. is a light ... colored 

felsitio lntrueion very ca.ose tti, if not coincident with, 

the gneiss .. quartzite eontaat. In . the gnei es, just bel t 

thie point, 1.s a d.ark.-oolored pranitic dike!i ..?either in­

trusion can be traced far b oau.ae the ou.toro-ps a.re obscured 

by glacial drift. 

Al O?Jg the ea.at side of E&gl e Canyon are many out• 

ct'ops of a • r ay to yellow felsitic porpb;fry eheet. intru.­

sive in the limestones and shaJ.es. Olitcrops a.re f requently 

continuous for some:, distanoe, tnd correlation with s11rilar 

exposures at interve.ls not widely separated is not diff'i­

cu.1 t. Numerous p:ro epeot hol ea in the intrusion }'l..ave aided 

in ma ping. The porpn;,ry h,.tte been traced at inter'\l'a.ls a.• 

long Eagle Canyon from Gilman to a noint ei,rht mtl es south. 

ORE DEPOSITS 

In none of the mines under consideration 1.n this 

report has oxidation been so tho.rough that pra.ctica.lly no 

sulphides ma.y be found; eonsequently it will be necessary 

to discuss the sulphides and on4ized ores together. 
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T.herefore. wherever such terms a.a "ore" or "ore depos .itn are 

used, they will refer to all tyt,ea of ore minerals .. 

GENBRAL DESCRIPTION O THE ORE DEPOSITS __ ..,.. --- --- ................... ______ ._. ..................... 

All the ore bodies examined a.re epigenetic, and are 

of two general types, namely, fissure-vein and replacement. 

Subsequent e:xplora.ti on may reveal other types. 

FISSURE ,.. VEIN DEPOSITS 

Mos t of the o.re in the pre--Oambria.n gneiss, schist, 

and granite is found 1n fissures. While there is no ev1-

dence of movement along some of the fissures I others a.re 

pa. eked -with several 1ncbee Of gouge and ab.ow good breccia­

tion. th'lls indicating fa.Ul. ting. In the super jaoent Cambrian 

quartzite. fa.uJ.ti:ng across the bedding 18 more easily de -

teoted than in the gneiss and schist. In at least two 

plaees, faults were found at the contact between the quartz­

ite and the pre--Oambrian rocks. 

The veins o:f solid sulphide material vary in width 

from a fraction of an inch to several inches . The breoclat• 

ed zones in fauJ.t f1s ~ures are frequently seYeral feet in 

W1 dth but irregularly mineralized. In many cases, th-e veins 

a.re somewhat widened b., replacement of the wall rock. In -

stead of a s1neJ..(.. vein, there may be a number of small. av 

proximately parallel fissures which have been filled with 

metalliferous material . Some of these fissures coalesce 

and f orm a wider vei n which ., farther on, again branches. 



For the most part, the fissures strike northeaet. 

N. 45° B. being a fair average; a subordinate number strike 

northwest. The dip of the fissures varies from 20° to 90°, 

the greater numbt:tr approaching 90°. About as many fissures 

dip northwest liS southeast. 

One of the best examples in the region of a fissure­

vein deposit is t .he Bl eakhouse No . 2 mine. Th~ tunnel is 

driven on a large f'auJ.t fisoure in the granite. A ep &cimen 

Of ore from the wall at one point shows what seems to be 

the primary te:t.tul'e of a filled fissure. A rough banding 

1s developed parallel to. the walls of the a.l.tered granite 

and the order of depos1 t:i.on is pyrite. ephalerit e, ga.l ena • 

.A few an.all, well•developed q"U.a :rtz crystals appear on the 

surface of the· galena. The sulphides are fairly coarsely 

crystalline, the galena showing good crystal faces. Else­

where along the same faUlt are small veins of mixed zinc 

blende and galena.. Fine flakes of pyrite ar, disseminated 

through the wall rock adjacent to the veins. 

REPLAOEMEBT DEPOSITS 

In the grm.1 te and gneiss, the widening of vein d8"" 

posits by replacement ls of minor i .. portance. The beat e:z.­

atnples of metb.aomatism are to be :found in the quartzite and 

limestone , and seem to be associated with 1arge faUlts und 

fissures which a.re transverse to the bedding or with ap­

parently minor bedding faUlts. Here, entire beds or groups 

of beds have been replaced, uso.a.lly by pyrite, less often 
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by ephalel"1t e o.r galena. In some instances. a more or less 

lntima.te mixture of two or three of these auJ.phid 9S is the 

replacing material* 

As evidence of :replacement, seversl features may be 

mentioned. In t~e Cambrian quartzite, where the ore bodies 

are frequently t abular and of oonsi.derable lateral ex:tent 

Without httving great thickness, the or,e ma.y consist of PT 

rlte which bas entirely r c,,1>laoed a pa.rtleu1a.r bed Qf quartz­

ite, while the beds immediately above and below the ore are 

only sparingly mineralized. These shoots follow the dip of 

tbe f!llartzite.- approx1mately 10°to 15° N.E. Such stru.C"' 

tures e.s bedding, jointing, and small fissures. are faithfully 

proaerved,. NearlJ complete crystals are ofien found 1n the 

country rock. 

CB:ABAOT ER OF THE ORES 
............ lflillllr, .............. _. ..... 

Conclusions a.a to the ehara.eter of the ores a.re 

based on the examination of eight min:es in a rest rioted 

area near Bell's Oa.l'l'lp, Gilman , and Belden. None of the 

mines was producing at the time of ex...:.miJ1at1on, and the 

sampl es which were qualitatively analyzed are remnants of 

the ore and can not b<, considered aa a n indication of the 

gerier&l run of the mine. Oros f rom the following mines 

are considered below: 



Ben Butler tunnel 
lU. eakhouse No • 2 mine 
Blea.khouse Ilo . e mine 
Polar incline 
Rocky Point inclin~ 
Gar butt mine 
May Queen mine 
Potvin mine 

11 .. 

Under the heading nother minerals determined 0 , in 

the tables Vvh1ch follow, the minerals are listed in tbe order 

of their abundance; but not all of the minerals in ea.ab 

sample have been determined. 
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The oh1ef values of the ores from the above mines 

are in their gold and silver content . Other mines of the 

district liav-e produced manganese and ztno in paying quanti­

ties . The gold 1e us~lly associated Vii.th pyrite and limon­

ite ; and , whenever much more than a trace is found. some 

manganese mineral , probably pyrolua1te, is present. Though 

silver ocaurs with the srune minerals , the beat ores from 

mines 1n the oUA rtz1te and granite contain, in addition , 

some lead, :frequently a a galena, less often. as cerusstte . 

The higher silver values appear to be in the su.lphides. 

As ta evident • none of the ores examinai were pure 

sulphide ores ; all were from the zone of at least partial 

oxid.at ion. Oonsequent1y, Whether oxidation has made these 

pa rt1oular doposi ts in the oxidized zone riohor or leaner 

has not been determined. 

The tenor o f the ores varies w1 dely . Rat-ely more 

than 0.1 ounces of gold was found. in the ores assayed. the 

chtef va1.ue beinr· in sUver which ru.ns from a trace to 33 

ounces per ton. One sample fro m a fau.l t i.n Bl eakhouse No. 

3 mine asba.yed 33 ounces silver and 0 . 09 ounces gold i;.er 

ton. The best gold ore, a. sampJ. e from the Rocky Point in­

Ql inc , showed 0,.62 ounoes gold t!nd 12 .. 90 ounces silver per 

ton. Both of these mines are i n the qua rtzite . In Bleak­

house Mo . 2, one sampl (? from a l ri rge faUl t fissure in the 

granite conte.tned 0.05 ounces gold e.nd 16 .. r1 our1oes silver 

per ton. Elsewhere in this same fissure , a sample showed 

no gold and only 0 .13 ounces silver per ton. Samples from 



mines ln the ltmestone varied from extremely small values 

to fair ores. One sample from the Potvin mine assayed 

o .• 48 ounces gold and 8.5"1 ounces silver per ton. 

It is e:g:ceedi:ugly di ffioul t to estiwate the size 

20. 

of the o.re bodies that formerly existed in these mines , now 

abandoned. I~aey of the old workings are caved and. eannot be 

investigated. !for is it possible to tell how much of the 

material removed was gangue ... 

It is rqiorted. tW.t ore to the value of . 345.000 

was taken out of BJ.eakhouse No. 3. !n vi ow of .the size of 

th\;) workings , this does not seem excessive ► 

tlot a.11 of the Rooky Point incline has been 1:n­

vest igated, but from tho s1ze 01' the stopes obsol,"'ved it ls 

safe. to infer that a. very large amount of ore was removed . 

DESCRIPTION OF ORE AllD GA1 GU.E MiliERALS -------------------
liost of the ore min.era.ls an.d ga.ngue mJ.n.erals list­

ed below were found in specimens from the larger mines of 

the d1striot. Not all of the mines which have shipped am 

a~e shipping ore ha.ve been oxami:ned, however, and other 

minerals not described here muy occur in tho region. The 

occurrence of ea.oh mineral YTill be noted and a brief 

deaoription given. 



ALUMllfCJM 

At-uminum Slll.phate. In altered gran1 te in the Ben Bntl or 
' 

tunnel are traces of a sulphate of a1um1num. 

GOLD 

Gold is present in both the sulphide and oxidized 

zones and small quantities in mines 1n all parts of the dis-­

triot. It 1s probably present as ntit ive gold but ean be 

deteote only by the fire asso.y. 

IR01t 

L1monite, hydrous sesou1ox1de of iron, 2F'e20s•3H.e0 ... iron 

59 .8 per cent. In the oxidized. ores where pyrite has been 

altered, lh10nite is abundant. lS: ixed wt th qu.!..rtz. it is 

one of the chi ef ore minc. r t..ls in m.ines in the quartzite. 

Mela.nteri.te, hydrous ferrous sulphate, FeS04+'1H20 .. sulphur 

trioxide 28.8 per eent, iron p.rotoxide 25.9 per cent. water 

45.3 per cent. !.:agnesi um n d manganese sometimes rep laee 

part o f the iron. FUlveruJ. ent mela.nterite is fre quently 

present :in small <.1ua ntities as a deoompoaition product of 

pyrite. 

Pyrite, iron disulphide. FeSa .. iron 46.6 per cent, sulphur 

53.4 ·per oent. Py.rite ocours in vein d(,-posits with other 

sulphides aud aa the met asome in repla eoment deposits where 

it is often :ma.ss.i ve. Fino crys t al s and even large cu.bes and 

p,yritohedrons a.re not unoonu.1on. Pyrite is the commonest min'"' 

eral in the aulphi de zone. 



LEAD 

Oerussite, lead oarbonate, PbC03 • lead ??.5 per cent. 

Ceru.ssite is sparingly present in the oxidized zone in the 

Roolty Point incline and the Garbutt mine, Some specimens 

were aJ.so found on the dump of the 1./J.ay ~ueen m1 . .ie . The 

Rocky Point is in the quartzite; the other two are 1n 

limestone. 

Galena, lead sulphide, PbS ~ lead 86.6 per oent . Galena 

was :found in only two of the n1lnes e:,tJ;minAd; .Bleakhouse 

No . 3 and Bleakhouse ]Jo .. 2 . In both instances, the sulphide 

was 'PS.rt of the veL, filli:ug a l<,l,rge fault fissure and was 

accompanied by other suJ.phid.os. In Blea.khou.se Mo. 3, the 

lead was in the form oalled "steel galena 11 ; in No . 2, f&ir­

ly large crystals we.re developed. All of the galena is 

probably argentiferous • as some of tie highest grade ail ,rer 

ores assayed are those the.t oontain eonaiderabl e l ea.d su.l'"' 

ph1de. 

MABGANESE 

.Manganese occul"s in m-ost of tht, ores i a the form of 

a sootlike powder or more or less 1I1timately mixed with 

limonite. Presumably, the minora.1 is pyroluslte, but no 

specimens were found which were l~rge enough and sufficient­

ly pure for anal.ya ic ,. 



SILVER 

Cerargyrite, silver chloride, AgCl ... silv-er 75.3 perfcent. 

Even tho lsJest ores are so lean that it is dif'ficult to iso­

late the precious metals or the minerals that cont (:!, in gold 

or silver in the formUla. Cerargyrit e ocours in the Rocky 

Point incline a..'ld in Bleakhouse No. 2; it may be present 

in other mines in extremely smnJ.l quantities. Cerargyrite 

was determined by dissol vtng 1n mr.moniurn hyclrox1de and 

a.gt. i n precipitating the silver e.s a chloride wit11 nitric 

acid. 

Nativo Silver, Ag. N~tive silver is believed to occur 

cU Si3eminated inviei bly in galena in the .Bleakhouse No. 3 

mine. and in pyrite and l i monite in the Rocky Point in­

cline. 

ZINC 

aphal erite, zinc sulphide, Zn::; - zinc 67 per cent. Sphal• 

erite occurs as vein matter with galena and pyrite in 

Bl eakhou.se Mo. 2 and Bleakhou.se !fa .. 3. 

GAr GUE LINBRALS 

Barite. barium sulphate. Ba.so.,.. :Nearly perfect tabuJ.ar 

crystals of bartt e were found in pieces of the wal 1 rook 

on the dump of the Gilman tunnel .. 

Calcite, oa1cium carbonate, CaCOa.. Calcite m~ be found. 



in numerous mines in both replacement and fissure-vein de­

posits . It is present as limestone and a1ters by r eplace­

ment to pyrite , sphalerite, and quartz. 

Dolomite , calcium magnesium ca rbonate, (Ca , Mg )OOz . Mass­

ive dolomite constitutes some of the ina.p.;neeian limestor,.e . 

Very little crystalline dolomite'mfJ¥ be seen. 

G;ypsum~ hydrous calcium sulphate . Caso.+2li20• Gypsum is 

produced by the decotiposition of pyrite where lime is 

prose t. Oleur, trunaparent portions of er otels of 

selenite were f our .. d i n t.h e Potvin mine associ ated \Vi th 

pyrite , 111 onito , and pyrolusi te i n a f r a:y to black shale . 

seV!here, gypsum occurs as pul v oru.1.ont or earthy m~.t or-

ial in tho o.xJ (11 zod zone .. 

Kaolinite , hydrous a.1 uminum Silicate , H.Al2Si~Oe • Impure 

kaolinite is mixed with the gouge and br e ociatod material 

in fw.l ts . It results :from the decomposit i on of pot ass ium 

f el lspars . 

ruartz , silicon dioxide , Si02 . 0,ue. rtz is -present ir\ some 

form in most of the mi nes . .s f i ne gr.;.nulcr quartz, it is 

· th, redominant min0r t. l. of gu.a rtzj te. ~mo.J..l , well- devel­

oped crystals were fOlind as one of the lust minr r c..1£ to be 

doposi t ed on tho 11-ra,llLJ of a fissure in Blcekhouse Io. 2 

where r..1ost of' the v<:-:in material consisted of metallic 

sulphldes . tmrt z is a replacing mineral. and is, in turn , 

repli::..cc,d b:,t motal lio J nd non- metallic 1ai nera1 s. 



25. 

AtTJ..BAT!ON 0:&" THE ORES .,.....,.. __ .._~---------

When surface waters bearing oxygen and carbon diox­

ide enter an ore body-, the mir.terals are attacked s.m chem· 

icui a nd physical changes occur. 3l.noe metal.lie minerals 

are moro profoundly affected than non--metallic minerals, 

the chemict..l reactions t~t take pluce are somewhat intri­

cate. As u result, the ores in 1,h1e oxidized zone may lie 

made richer by a removal of less valuable or worthless 

material ; or they may be made poorer i:f' the ore minerals 

a re converted into soluble compounds which are carried 

down below the ground water leve1 1n solution. 

Pyrite oxidizes readily and furnishes sulphurio 

acid, which attacks other minerals tilld produces soluble 

eulphato_s. Both ferric and ferrous sulphates yield limon­

ite.1 Hydrous ferrous sulphate crystallizes,as melanter~ 

ite on the surface of the pyrite. Ferrio sUlphate acts 

al w as an oxidizing agent. L ea.d sulphide may be convert-

ed to 1ead carbonate; lead sulphate may form int ermediately . 

Zinc aUlphate waters will attack limestone and deposit zinc 

carbonate, the more soluble calcium sulphate go i ng into 

solution. 2 

1 Rios . H., Economic Geology , P• 4'19. 

stEmmons, w. H., The Enrichment of Dre Deposits: Bull. u. s . 
Geol. Survey , No . 625, 191~, P• 31?. 
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That similar processes have gone on i n the mines 

under discussion seems reasonably oe.rtaln. In the zone of 

parti~1· oxidation, the primary sulphides of iron, lead , and 

.sina may still be f ound togother with their derivatives : 

oxides, hydrated oxides, sulphates , and carb onates. Where 

oxidation has been more complet e, only such minerals as 

limonite, pyrolusite , oerussite, kaolin, gypsum, and melan­

terite are present . In some mines , places ,t,ire found th~t 

are intermediate in thoroughness of oxidation .. O:xid.ized 

ores may predornina.te , but good patches of unaltered pyrite , 

the most abundant sulphide , persist . 

Whether •. in general , oxidation has enriched or 

i mpover ished the ores in the oxidized zone has not been dEI'"" 

termined. Tho best va1ues in p:old were obtb.ined from sam­

ples of more thorour..hly o:x:id:l.zed nlf;;terial ; the best sll ver 

ores ta.p pear to be sulphides . 

In none of the mines examined. was a 1 ean zone found 

a bove. passing downwurd into one of greater rich11ess under­

lain by a prir..1ary sulphide zone . Nowhere does a leached 

ferrugi ,ous gossan occur above an apparently enriched vein 

where veinl cts of rioher ore occur in leaner material. If 

secondary sulphide enrl chment occurred in any of the de­

poei ts . the evidence h&a been r~moved. 

ORIGIN OF TBE ORES ...... - .......... --. ................. 

As mentione, previously, the mines examined by the 

writer a re those in which ~.t 1 ef1st partial o:x:i.dat ion has OC"" 



curred. From mines where small patohes o:f slightl~ al­

tered suJ..phides may be found in fault fissures. E~vid ence 

points to an original depositi on of na t a1110 sulphides in 

these fissures. Such evidence is briefly discussed below. 

A rude ba nding ooours in Bleakhouse No. 2 mine, 

where most of tho ap parent mineralization is in one f ault 

f'i ssure in the gran i t a . The ordE\)I' of depositi on of the 

sulphides in one instance in th:1.e mine i.s pyr1t e, sphaler-

i te, gal ena; at another point in the s ame drift. spha.ler­

ite and gel ena oompl otely fill a snnll f i s sure b~1 or-a.sti­

fieat ion, the l a st mln or.!.Q to be deposited being galena. 

These three minerals a.re8l10 ng the eom.mon primary sulphides 

deposited from hot a scending solutlons.i., In the instance 

mentioned above, the se.mple Wf..iS fr om a lfanl t fissure in 

the pre- Cambrian rooks. There are f nul t fissures in the 

overlying Cambrian quartzite which seem to be similar in 

every respect; and in at least two pl a.cea, f'auJ.ts were 

found a t the con.tact .. In other mining regions, .gli ona, 

sphaleri ta, d pyrite may be concentrated in deposits as 

a resuJ. t of the cir ou.lation of cold ground water of mete­

oric origin, but such deposits do not acmn,on.ly carry gold 

and silver. 

-------------------·----------
1 Craw:ford. R. D., Geology and ore deposits of the Monarch 

and Tomiohi Distr1ots: Bull. Colo. Geo1. Survey, z.ro. 4, 
1913, p. 223. 



In view of the che.:. r E.t c:ter of the minerals, tho method 

of' oaourrenoe. and tho presence of gold and silver , it is 

tenta,ti;\Toly suggested tbt;,t the ores owe their origin to hot 

eolutions which ascended i'rom a deep--set..ted body o.f magma. 
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