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A l"€H)m'lt d:l.i\mOV(~ry ot:~.n't.6rest:Lng QOPp@:r o%'a ~vt Glao:tel~ 
Oreel,» Alael-:s., disolomed &~lOtl1.f~:r depoait· of th~ K()lu'leooi:.t type of 
metalj,zaM,.(m. .Sinoe it :l.iel !'lome 35 miJ.f;Hi from Kfmnaootlt, €inti C<)ll­
si$i~fil of genltn;'4'l.lly s:bnilar ore, it :1ndio~ ... t;ea a widEJlsIJX'6a,d distribution 
of 1:.1'1i$ type of metaJJ,iiSation. The o:t~e itself' 11 ttnmmal O()nt,~~ ... 
(,~u~J,rl'lily a ,tew note~) a.bou.t, thH d.eposit. Play bo of ilTba:r€Hft. 9 

The depc.nd.t lies lf~t ... Ian el~wl1:;.i()l'l o.f :3,100 ;(:"oet on the 
'W'est s:i.do ()f the vnlley of Glao:tuJ;l' Gree}", a tlw~.f'l:, t.rihuttL:ry otl the 
Ohd."t:.ist()l'Ul) ltiver, wh1oh, in tu:r.n, f.Q:rXl'If~ I. l~D.rl (;jt th(;1 C(''>P~:t:' R:lvar 
drainage. It:tQ l·e~).dily 8,ooesaibltl by hOJ:.~Ja or on toot, ~Xael)t tor 
the di.ff:io'ttl'cy of.' fording awi,tt /I treao!un~()ua, i~:lao1al atrtmm.s. lJ:'h~ 
region ia mOUl'l'li(i.d.nou~ &Uld mtgg('ld, '>lith tlat .... bo'M;omadli ~lte(*p ... t~i(16d 
gJ.&oie.l v.lil.lltlY*~ vvhOfJ€l w~tlla .rise pr(~oip:l.t.,)Ualy t.o alevat.iorlliJ of 6,000 
to 8,000 teet. Most ot the: tr11:m.tf.l.:ry llJ'troalIlO ~~re headed. hy fsluolera. 

~rhe pro!..ier'ty was WOJ;'J~t~d tor ft YO/';1,':- by the KentleOoM~ Copper 
Oo:rpo;r~t:ton but ~~a.6 ab~\ndon~~~ in 19:~O. :t'l:, l'la.~ 'Jtmi~.6~ by tlte writer, 
in oompat'l:y with 13(~Van. l?rflHi!l,e;y ". iUld \'1. Ail> U1ohel.lllen, 2 Ul the Ul.'UI'IIUer 
of 1930. 

:Che a;ene:rlil.l geology o:t.~ thof'Gg1()n ;\nth~ v:J.ain:tt;y of (}li,~aior 
Ol"f;I~~k h~IJ been d.esQxoibed .r~Hlently by Moffit" :; whooemap 1rll31u.dea e. 
part ot thfil 1l1aoieX' Oreek tH.Hrb1on. The m&pping \fQ.fdI aOlllple'l:,ed, however" 
l:H~t(.)re ·the (j,:taoOV6ry of the 001'1'(11' dOP()fjlt. The X'lllgional geolo&.,y is ,I 

in general. iimil€lt' to tha.1~ Iil.t Kennecott .. 

liook. F'9rW~t:.~Qmb-;rhe t'orrnat1cr,rle :i.n the vioinity of tho 
pX'operty 1noIildeonly the Tria.6Bio Gh:ttiID't;.cma 11met$'!:.orum, the untier .... 
lying Nlkola.i greenstone of POl"nU,an <.)l? T:ria.sai(l .Qg~~ M a.nd. ra(umt 
depoliI~.ta, ch1.of.l,y tluvio"'glt,l,Qial. ' 

The greenston.e he:t:'(~ (Jona:inttJ of ahout ',000 ff.ilet of basaltio 
lava floria, ali:,orad fOl:' 'iltle mOI~t par.t" and tita1tlcd widely with OOP1Je:t' 
m~,ne:rala. It, forms t.he ndddlaand. 10;,yo1" al()}Jos ot 'hhe valle;y' l'Jt.\llIJ. 

'rhe OhiM.!3totlo limet~tt)lla in th:l.o vioin1ty io ubou1~ :a,O()O teetl 
think ~md if ;I 81:1pa:ra.1:.ed i'rC>l:ll the 'lmtie:rlying grou:mrC()1'10 bY' a th:rce ... ,t'oot 
I:!ihale band. It fQrma tho topa of 'tlhe r:l1()unt,aina and :i:ta hlool.;:y 
wE.H'l."t,ht)X':tng yielda imposing of)..st01lu,ted pea-itth The Chit •. i.storH} litneat~one 
here II a.s at Kt:mno(.}ot,1;, ~Utd elsewherc :tn this :retticm, hf.l.8 undorgone 
f,la:rt:ta.l dolomit1s.atiotlt i~l.l, the OOf.lll!tlJlx'oin·l. 01"6 11) O(>l'ltintH'l to the 



"I.' ... r 

to the Ohit1Illton~1"Ol"'1M.t:tonll 

Th6 b()'ttOl'n of 1~he limestone 011 the WtHrf. o:i.de of (}J.uoier 
Ol·tH~k :Llea ti.t eJ~evatiol"m ot ;f;~rolll 4 .. 0()() to b,OOO £*101:. J the e~rlJen~'tonli1l 
0x'c(lmda down 1.0 t,he oreek level. li.t. l.\t"l. elovt~'t1on ():/: 2,;00 t~Ii1IE~t. 
However, where 'Glaoier Or.~~ek ;jo:iml Chiti6i~one li:'i.v~~r., u. larII(;) Wt[~dg(i3"" 
I:lIhli'\pad slice of t.hE!) l.iTllo!Jt<me, aome '1 .. 000 feet lml{h 2l 0QO feet, ,d.de .. 
t:l.fld k~boui:, llljOO feet high h~~a b(ll!)n 1·elli!:I.i1vo~r d()wn ... j~a.uJ.t:.fHi fjijVar'al. 
t,housalld fOGt. so that the 11m*lH'lt(me tou.oll(~s the :rive;!} gx·a.vel at 1i11e 
nori:.h end of ttw bloak and'il due to its diP.. l1tH~ 700 feet nl;?ove -r/he 
r~.ve:r.· at its south emi. The ortl depof3it lien loti1:.h:Ln th:ta tflulted 
11mal:.J'col'lE! blool~. 

The sequenoe of l{)W(ill:' bedfl ()f tho Clhititatone .forl1lAt.ion 1m 
the same 6\8 lilt Kefll10ootti, na:mely, gtweenatone, aha)..fJ" py'r.itio J.ilnef.,tone, 
bla.ok limestone I gX'I:l.y l.il'n611tona, and g~~af dolomite, 

S'ffx'uc.1uro,· ..... A broad .. ~Ihallmi" uynal~,lu~ trellda ll()X·th"'1'~$.:rhe1"ly 
thx~oughout ~1!'!t;r~lI1(ml! Kenn<*oot't, li(~a on i'\:,/3 aou:tfhl'leaterl;y aide 8);1(1 
Ol!l.Oier C)~e(i\ik ():r1 ~,t,fJ northe~i6tel"n lilnb .. amne 35 miles fJo\rl;,hetu'l'l;, 0.£ 
Kermeo(:rM::..The ;t.'ormatiotuIJ therefore e1a"':Ute nortihwe8tel~4.;y ~uld dip 
gtmtly (150 "" 200) to the southwea1h 

A gret'tt 1~hlill'Uflt ;eault \V'1th '" aouthl'leste:r.ly dip halll been 
£ollo,d aal:"otlls the region in l~ northwt'Hst6t'l.y d:b'~Q'liion £OX' 80rlll1~ 1, 
m:il(~s, + Ita aout,hward axt'~,uIll1(miB Ul~ GlaQ~J:Ij:r Oreek., Op,};)os:l:be t,he 
ll'l.Quth Q.f' Glcio;iet' Creek 11$ an inIpos.ing t~P0ot{\ole, shown on l'l. ,~rlil;nd 
anal,(iJ) on the stO(IlP va:Uey III ide _ ot t~h!j) umi6:r.~i1'l8 N1kolai f,t'tU5:clJsiiCma 
(')ve~''''''l':tding the QVe:rJ.yil'lg (lh:l:t:.ierl:.t)l16 l~,meatoru? A t'l~W hundred teet 
of 1'1ho lOi"~:t" Ch1t,j,stoUljlj 1;l6da aXlE) doubled ShiUl"Ply undo:t- thmnS(1I1v6S on 
the lU~l'l81n!l w$1J.l Su:r.tlitOe of the fault It It lU1..U,.t;, hI\W~) a diip1aOEilmen'c 
ox' tH'~vel"al thousands of teet. This g:rfe~rl:. tha"ul$t O);,OS.!ilEUl 1',110 co:ttmllil? 
of. t/he moun:tain a.t the mouth ot Glao1er Cl."6fJik. Thtli limestml(J blQlJk 
tha.t;. wao l'l"'avi()ttsJ.y mentioned all!! Q(.m:li.h1.:Llil:Ln[~ '~h0 O1:'e depodtl J.if~S 
benaE1.th it, and l.m'iliu.* gr.ellmatone l~.ea above it, rl'hl1i~ nont1al i!reerurl;.one .... 
11rneatcme (!)Ont~l(3t !il,oove the fault lil1lls 1I!I(,)T!lfI 2,,00 feet v@.rtia~tll;y 
abo'v@ and l'l@sii of tina eim11al:' oontaat 5.n tha (letachad tiI::!I.1k. Oon ... 
~!HiHlUEm'CJ.y, 'hha throw or the fault xm.tst be a~v(n"nl, thm;u~and faflrb t:tnd 
't:.he diapl,t;!.aemant alon~ the fault auri'a,oQ tlluoh grEua.t(9t". 

\vlthin till'! b1ook,. 'l#h0 l:tmestone beds a.l~~ muoh d~.a1~vub$d by 
minor fault a (no:rmal and N)V61"se) whose atl~il,a~$ itr0 aid high angl(~tlI 
to t11<'.1 'bl'end of the great thrtllJ1; * It is nlcmg the £;e minot" fau11is 
t,ha'b 'hhe ooppar. ml"lt.IlJ.li2lation ooeuI's. '1'ha minor :t,'aults al~U l'X)ob~'ltbly 
oonteml,ora.nemu) in age with tho great, i:.h:r.turl:. £'f.~ul'ti Mud resulted t:r()JlJ. 
t,he jostling auatained hy the 1.mderlyillg bloo1;; at the tirntl of t .. ho 
major 1Il0vomt:)nt, 

f,rhore haa a:Ls() bet1.J:l o(;)u!'JI1derah:LI[; 1){.ls1:. ... 111i,ne3t'al mino)'" :t'ault1n~~ 
that dislocated tht3 OrE), 

O~q~!tx:....9.t...~t.- The 01"0 o:x:posod irs pl·(l.otiaal:l? 1dentioal 
with that at Kamleao't:.t. It if3 hign...grade oappel' ore with appreaiu.bl.e 



\ . 

IU:vel" content I aQnsit~tj.u" oh1.o1'1y of ()halcl()oite ttnd o(we11te but 
wi t,h more ena.:rg:1.te J born:l:lie /I and, ohalQopY':t'~.t(~ than the K(m:neoott ora. 
Me.BSe(~ ~t pure sulphide ore ilr.e oowmollll,; but :t'or the rnost pfirt the 
oopper luinerala ooour as bl.ebB 01" 'bunoh,ca illolosed. in oarbo.n~).:tc l'1lQQk. 
A few emaJ.l sh:t:pJn{;m'cn h.u.V(1 bean ma.de (')f hand",s()l"'ced "high gr~idell tht\t 
yielded about· 60 pel." oent ooppel"~ 

!~~..P~fu,iIt--t!'he ore diso:toacd OlJOl.lra in 0t(nlply 
incl:i.ncd na:rr.(')w fj.I.iI~1.lr(uj ami along bedding !.)lamm in the limosi:,c,m.o 
alma dolomit~e l)cH'-a of.' the Ch1t:lrJtone fO.rX(Vlticll1., I;rhe '\;,yptUJ of dep(.)a1t~s 
a.l~e kl.17110S'1:. ~,dal1t1oal w:tt,h 1~h(}att at KennetlotA:. 0XJ.Hipt that they are 
mma.ller lWei. mQre d:tsoontinuou!J, 

Th\\T:l fiss\u'(lj vein ore is in thin bf;l.UUS of copper t'!IuJ.phidcm 
thai~ enJ,,,~:r.g(') her.fi) and. ther~~ :.tn:to ;t:!:>x'egu:La:rJ$ Slhaped btmohen up t·o a 
tew tuet in (l:la.t\l.('~teX'lI I'I:,:1a lI$fJotty' ore. n Tha .t':bSU1"etJ have little 
aont:.~.nll:lJ;'Yl th(~Y' la,~k 'vitllil:1J:,y amI weaken and fad.e abruptly", or 
t¢u."n15.nklte a.g4~inet bedding plumHl;ll m:' .f.l.l"'(i out. €)f£ by ~Vlltl.l. porrl;,,,,,, 
mineX'~),l f'l!!.Ultlih 

The b0dding $)ltlne ora ocme,illta of th:Ulbande or b\UlJlhes of 
sulphide that extend t;)U:tf along favorable bedding pla.:nes f;t'lOlll either 
11dEi\\ of orof$f\l .... ou:tt:],rlf' !.~.OI.m.:r.ef;h Unfol'*t\l,lltI,1!tely.. thtJ ore ff.l.de!J) out 
alQn!~ th~~ b(-)d.ding wl1ihin short d:i.l1r!jl.\n(}I;\\f1l tl."'OIn the inl;.eraeH~t.1ns 

. fie au.rl'il B N It.a d1~trj.but1on up and <lmll11 'l:the bedd:tr~B pllinaw l11oow156 
la.okfl em'ltinu.1 ty .. 

:l:nsut'.f.~.(,j.lfmt 01'($ waa (i<!lvel()pf.Hl. t() jt;uII't.1ty i~he in1t:1ati()n 
ot tlfx:pernili ve oparahiotHlI in this l't>fflote loaal:UiY. 

'r.na ora (lomlliats ~:.lmost 0xulu!1I1v'11tIl.y of l!U.,1.phldaQ otooprmrJ 
pyrit,ti) is l:'ll.ro, and ~,nt:t.·Qd,uQed gEmgue mineral.s a.r('~ ab13ent. Oha.lao(l:i:l:ia 
m.akal' Urj about rr') p(1r cent., of the O:r~l m1ne:r.alfJ J oovell,1ile ia next-in 
abundalloe J anar.gito i5 O()l'llll()ll,f ami there k!.r~~ app:rao1~~bj.e aru.oullta t}.f 
bQrnite and a 1,1tt,le ohalcopyr1te. flow.a luzonite has 9J.ao ooll!ln 
:1.derrliifiet:i.t- (1'he (JhaJ.(~ooitJe,l l.ike thtJ.t or K~n¥taoottif 1a fj£ aapuc5.f,l,1 
intt)rel:Jt, 

Ch£!).lG()o::tta ....... Thr(~(ll vaX'iat1an ot PUX'o tlhal"oc1tia may be 
x·ooogn.iraed !n~'i.i"Peoilrlens I naxnely ~ (1.) 1\ ~te(':ty, II (2) tin.o oryt-rlis,l"" 
lin@, and en (loa-rae IIpla:t:.yll uhalooQita. ~rhe l~J.st i,a x'tithe)." tm:usu4l>l~ 
It l~af~e:rtthltHl Ut·f.l.n:ulu,r t.'I!:I.ttnet1 to. It, ia dis't:tnotly grlmulf.t;r and ili$ 
m.a.de up of. lnd:1:v:i.d'l"M:tl gl."aine» fll~~oh with a. olau'Vag*ll IlUrrfi~Oe from 1 to , 

·mm. aOrO(Hl, ar:rangad in haphu,21l1x'd pa't:.tern, iFho ap~)(liman so:l.ntillt\t~H';! 
1,n the l:t,ght like 4), p100(:1 of: diol~i t(l1, All t,hl"oe vl1rie1;.$,tl)s may bf~ 
intiwAija.1;y ll.dfll:txod ld,th oovoJJ.:i:ho" 

Under '~htl polal"i.131ng r<~tleotinl~ miOrOBOQpe the t . ..wo kimle1 ot 
ohli~loocit~' nw.y be readily diaM,nglliahcd, tlamely,. the anisotropio OX' 
common cl),-thorhombio chalcocite.t nnd the iBcrt.:ropj,o or UnOOlllmOn llfllometrio 
oha.lcoo:\,t(~ t ~rh(~ Glt'l.o:iel" Greel'!: depos11:.l'J" there:Core" (sonstj:i;.ute w:1other 
ooau:rl"0l1Qe of ml.l'Ul:"6l.1 lsometl'io ahal(ma~tte .. 



which (H>v(:}11it(~ il~ present. It may malea up 'I:.he ,,~hol\~ of f#he IJPE')cjJllEtn 
Oll only part of 1 t • It x'emaiml i~.H.:rI:,l"op;1o undor Ol~()stHll(:i ni(lOlfJ. Ittd.a 
l'nt';lf.i/,mlJ thftt:. 11i haa been i'ormed nt i.tf~lI1FXn·t1:tul·e I:lbove 91 Q (h aml it~, 
inveraion 'bo tho l1o);"fnal tlh~tl(loQ:tt/o lms been prevonted by tl'H~ pJ::'er~®nQe 
of' S p«~:r' oent. or TnOl;"'e ot' oO'II'e11ite in solid Bolul:iion. Nux:nel"ous 
miOl"OfJOopio lathe 01.' otwell:1to ~U'fJ fHlatti:;red thl"()ugh th~, I,ohaloooj,te 
ttnd o.l~e o£ t,l1o 't.ype thf,tii hatl 'l:'16an x'oI'llled by ex.-ool1.l:timl,.' 

The o:rthorhomhiooha.lcoo1t~e is pl.~ol[d.mm'Uy ania(>iirop1('l 
1J.l'Hier OX'C)I.'.IS(1d nioola t 1\3.1 t,h(:) IIp1i.t:.yU olu41o()oito l'lj)feJ~rijll tt) abovf.ll 16 
o.t' thll:l Qx-thorholllbia olaso, ft6 is ~11r~') muah 0;(' 'I:,he steel\}r vnriety,ll 
Orthorhornbio and ~.flornetria aha.loooite ma.y OaO\l:r :.tn the $amo apoo~lrll\-Ul_ 
O:t·thorho1il.b1(~ ahaJ"oooite lutty:tn(.i;toate th~1.t it hns Dt£)tm .1:ot'.med (1) .",1;. & 

't/~)mpE~:r.nt,'Ul"(;l a.\)ove 91° 0" and 1nvel~tad. to the (l:r't:.horhombial·o~"Jn llpon 
oool1ntH (2) th¥"t it wa~ tormed I:>rigin.a.l.l;y a8 (~r1:,hQrhooibio ohaltlotlitll) 
by hot IllolutionG n,t a tlSlmperatm,"t) bel(:l\ll 910UJ (3) thnt~ it t"t'l'lXied from 
Gold I$ur.faoe wat(~l"CJ n$ l31..rp~:rgene <.Illf.l.j.Qo<~'~te" ~~hiI:J ol"thorhcmibio 
cha.looni'!:.e is intimately fl.Sffloo:!l,attad w:ith 'I:.ha iuol'lu;Jtric .. wh~lQh uugsests 
st,:rongly 'I:,hnt they wel,"e both x'Orn10(i j:'rG1U hot I;':lQl.utitl:nS and thf.l,t 'hhe 
oa;t'lIhorhmnbio vk),;r;i~1~yiti'J h;y,pog(~l'lt I not s,upe:rgone, 'llb1$ fl{mQlu.~1on is 
further 8ubB'~ant1a:~adby etoh l"ef:l.ot:1.(~rUh Whfl.m. t?lolution.fiI of lINO:; or 
KeN are a.:ppllad to the pol:tahed 8\lrta~,tI'! 0:1.' t.11@ c>:t?'t,hol'hom,bio vqrlat;y' a. 
t~·:J.~8ulal'" or 1iolne1H,1a ~t,ob pRti~6rn llta.y dev~lolh This Sh(;)W'8 iJtlu,~t~ suoh 
obalaocd.te hau an inhc:r1tted itu.:mtf,trio stru.oture whiQh T.IIB\Y lw:ve billen 
1nha:ritcd f.V(,)lll flt'laEH~tl·al hiU;l~'lJemperl>l,tu:r.~) oha.lo¢)(}~~te or .t':I,'om loma othU3? 
ilotuBt.:rio mim~l~(:l.l tha"!;, it l1l£.W hewe replfl.(UiUi~ 8imlethere is no evidenoa 
'lJo indiuate 1 m.nd 11l'Uoh ,to {)f.\PQUfI I that this ohalQoa~,ttl ha,s ~'n formed bY' 
rltlplli!.oernent of lU1oth~l:r iso:metx'1u m:lntuN'l.l, the intel'onoe 16 h:tghl.,y . 
probahle that thil'll ~.$ometJ!l'ia etah pii!.ttern is inhorit,ad .t'1'Or.t ~no@f'tt'al 
iaome'crio or high ... i:.erIlpe:ra:!;.u;re ohalaoei'li0. In f),d.d:t1;,~,-<)nJ S(,lIla (lit this 
or·l:.hoihombio .ohAlooaite is :L~uJl!1ll111al:".t whi(~h ia oondde!'<){~ by aanne:Ldtn:,,,,, 
hohn '. proof of ~rt inv(\l~sion .frot.!! t~hE~ ill0mt"itl~io to oI'thorlmmh10 eyste.nl1f 
OomUllI:\IU~mtj..;y· it is oOl"H$iderl$d that. t,his orthorhombia ahalooo;tte ia ~l.lf1o 
hypogene t;tnclwall or:tg~tn~illy !'{):t'l'll*1Jd ~l,1. 'halnptif."a1mrea above 9J5> (I. 

SOJ:ne Qf the (}hl\looaite yield.s upon et,oh1:nH 41 l"Hlt,at\gulal~ 
(ortho:t'hmnb1e) etoh pa,'l'.terl'h A),ISO. ~m:me i)t the ot"!;'horh~")l'!lbitl and 
ieOlllet.rio varieties y1(illd &n j.rreg'u.l~:r etoh patt<um resembl.ing "o:t'~\Qla.c&d 
porl3elain" It (wn~JideX'ed 'by Linf!gl'f,ln to ~:ndioato ox·ig:lni.l ooll.oidt.'tl. 
ciep?s5,tin:n"'1rl. mode of i.'Qmation aOfu:d.dered pl't,b!~bly for Ule l\enn(,)OOlit 
otHl~,l.C()O it(~ II 

s;.RI!t.~1..~"""".t'he Qovel.1.:U~e 000\1l'6 lG*UHiivtil OX' l:1.U apoolf.!iJ diufJOfit:1,... 
tlll~tod in oha,1,ooo:l.to. Under tho p(.)l.u,ri~ing l'('d'J.tloting xrl.iurmmopo, 'l:iho 
mf.1ktHlJivCl V'l:l.:t'ie'i;,y ~,s neen t/CI he llUMi@ up ()f' H. i'eltQd maGS ();t' :i.ntt1:1,"look1ng 
oo''1011:\.to lath6" .et in I. sptu'at~ lna1..rix of l>luish 1mmnatriu ah~:\laoll;\:t.elt 
Such lntha tor the Pt'H~t pIll:'t fl.l:'e slendGll" and tn!\t~:ll with Hvorlij!U widths 
of' 0.02 rom. a.nd hf,,"V~ high ;i,:nt~rf.'eX'eno~ Qolor~l .. 

-,' 

~he d:tusaminutGd f.4J'GV'0l11to ra.nSt,U; f'rolu ut*J,rae ,lend~r t.hrq:adB 
i»l'badd,(~d in ort.hoX'homl>io (~h~looo1t.e &loud v:t(~:i'ble <mly undel~ high 
magnifioationm, to atout broad l,a.thsa.nd. platee up to 0.35 l1lXlb in width" 
forming "d;tHl>asio" oovel1:t:t.e. ~rhe plat,(lls a.:r'a 1r:raglll,~~1" ;l.n ahal')e and htl.V0 
low 1.nter£eranoa 001.03."13" in Qon1:,x'aet~ to the high oolor$ ot thela:t.h$, 



Wher(? 'the oovel.lii.e laths ara l'l~llti:f'ul, the inolosing oh.r:tl.o()o:Lt£~ is 
:taome"t,rio, othervdse U itJ orthorholtl.b;t,o. 

The IIdiabll.sio" (wV'(3111te is 1,he ooun'tm:'pw,"ti of that whioh 
has been found· Hto be ,r{):rm(~d by 6:x ... s()1'U'~ion ft'()lJl «tn tw"vlier"'!'ol"fneU ao11d 
HoluM.on of' oovellite in O~Ul,l,(J,>(,d,:tt). Sinoe thitB oO'lfoll;t;ta a..1..ao oaourtJ) 
in il3()metr1onhal.ooo1to ,l whioh in 1;.lU-n u,\uat Qon1~a~.n eight per oen1; •• or 
more o(>v(I)lJ.i'l;,(I) in solid s()lutlion, ;tt :.lB 1utIU'Pl"61tfAU as h,fpogene uov~_11;Lt0 th~l.t 
haa been formed nboV',., (\ telnp(~vatuZ'e 01' 91() 0. tUld hafl urunixeu upon l$low 
oool:tng to form tb(l) oowllite lftths", ~rh61 prQSen06 of 1~h~,u \ull1J,:lxed Qovel11te 

. ia all30 a. furt;,hex' indi('lu:l:.:1on of 'eha hypogene origin of the inoluding uhaloocl.te, 

!.~:tt~t.-l~mtl\·aite ooaura aB bunoh~~a of l;)Ure In:1.nolNJ.l Qf.' nami 
esP0(lilllt.m s:tZG or aa small grainl$ tidlil:l.:x:ed wj:t.h the ot~hal' nd.Jlt.u,'a:LIli, Unciel:' 
the polax-ilaing mio:rosoOPf3 t.he matlsivG va.riet,y ;l.S st)Gn to be l'l:IIlU(:) up of 
lll.rg~~ gr.ains llurrotmded, t(')Z' the rn,Olltt r.,lLl.:rt'l by minutie itrlitino of va:ri€i.ld 
opr,:toal Qt'ienta:l:.ion" resombl.:'l.ng a.:rkoa~, in t(jxt,u.re. 'lhf-) em~rgitfl 1'W,$ 

aleo.:rl,y replaoed limel:l'tone, rmJIlf'lr()Ua tmib~ty~Jd residualu 01.' wh:Luh l}.~ 
inoluded. i.n the ('mar.g:i.t.e gx·td.na. 

1~1\8l£ll.~~~' """",{'he pinld.ah v!'\viety o£ enax'git,e II 1u20n1t(& I OOOU1"6 in 
smE.!.l,l grl.tina and YEl1.nletm l,l'l0 l.OliH.H,', in l3},ut:Laoai'l,e. 11he V'6inlett.:l a~')peaJ:' to. 
be late~ in ngf) than tho Qtw,1(~oo1t,(~ _ although t.ha pClSsib:i.l1ty is l .... i)aogni~<-)(.l 
that v~in:Le't.tl ()£ ~l mium:'al may be lt~f'l:, 811! l·E~Ii$i(lu.~ls :l.n uhalnooitf,' 'I;.h~~t h('uJ 
replll,aed it. 

Bor.n:i.,te.,,,"!'Bomite (')ooura in lxd.noJ;' ~).mO\mta £us i{,ml~~ted ~tl'ea5 
il1alosed inclta:Cci~)(l:i.tef Some of it ;i.nclosea !Small ~'I.rtHla of' allal(Hluite. 
IJ~rto£ the bOl'ni1;'~~1 at le~ust, :L(l e~,tl:'l,iol.~ than ohalaoo:1:t:.e tht'l.t embe,ya :tt, 
30me llppeara '1::.0 b(~ oontempol"uneoua wit,h tho ahaloooite. 

'lim kindi3 of' horrd.t('1 are p.l,"'ef~ent; omJ, 'the IHlual iuo1:.rop1(~ 
va.r:t~sty ,*und the othex',I an unuflual aniaotil'op:to vtll"ie'!:,y,* DoMl e;x:h:lb:t t 
the !;lame <solor, bE)lhavc ~1dndlal"ly to at/all rOt,\gents, <md rf~t,elllhltl eaoh ot.har 
:s'n all respeots.ll f~a:V'e t.hut i;"ho 0110 is :i.6otropiQ tMld the other a..n:tt'otvopi(h 

.Q:!f1lf!.x:J1~}2.£~1!*-A taw amaU. sp~1tok6 of pyri'!:,/3 and ohu,lQ(}""l)Yl~:l.te 
ami one gr,"1:n ot:' gt1..1ena, ware Obtl(Sll'V'cd. 'their x·alatj.m:u"hipliJ to the o'tthel~ . 
rn1nerala COUld. not be deteX'm:lm~d. No ~ilver' lnirml'(lla weX'a obael·vad. The 
83.1'Ir6r (lOnt-axl'''' of the ore In\'U'!$t,) thel;~efo:re, be p:rea61rb in ~Jo11d 801U'l:iion 
with the oopper m;lnara:l.a. 

OXIDA'1'!ON AND EtmIOH14l,~NT '* 

There 1$ no evidenoe of any'uUj?(ir6(:.'m,t enricll1!tul1't. of the ora. 
Hypogtme 8ul.phidet' outor()l' on tho ~lUX'tQQe. Ox1dat:Lon 1.a altn.oart; laold.ng J 
only' a. thin veneer 01' coppal:' ()a;rbOnl3.ttlls ex:tota. li:v'(~n I~'t;.t:\.ina ();t' 1I1imon1t.a lt 

lil);'a sca;rOe. ~rhe depoa:tt ~.11 n()t f'£l.vo:ra.bJ.y- 1'J1tuJ;~ted £Ol:' '1:.110 pl"etn~l'\V'e.l of 
zones of. o::ddf.ttion Q:renr;tohmf.m~. It li~~8 neH:t:* the bottom of ~l. grea.t 
va.1J.fljY ·chu.t htUiI been widened a.nd deepened· by V~.flOl·(;lUO .gl.ao~l.fll eroldofl fl 

~Che gllil.o:ter it~",lt has only re()~mt:,ly reo~ded ;t:'rolll the wite· of the uep<>lllit, 
6md, .from the outorop one may see t ll(~ l:'atr.t'uvting im,~ l1.JtHlil leas than f<mr 
m~.lea \lpat};'a~U'l'lJl whore it 1'1116 the uppcm part of the vall(w to €I. d@pth 
of hundredl~ of teE~t. li.t1;y oxidhed or e):a~1ahed ~on<~ tlmt m,u,y have ~~xiuted 
ha~ 11een e:roded t:\w'ay fmd the t:tr.nc that hft6 elapaod a1noe tho 4lt~qJofm1,'t:l of 
the outcrop to t;he ail" has o(l'lerl 't()O short, and the ol:tnutte too 0001, tOll' 



'.'_."-- ,>., ... , 

SIMlLAftITY WITH ltltNNEOOTT nIia~()SI';rs* 

The ohara-ot.eI' ot the Qre" 1·t,~ m:'l.m~ru.ol>iY # t·md 1tkll.oQa).i~ul't,ion in 
the lowermost beda of the Oh1:t:.:bton~ liw~$i:.one ~l.t't11/i all airt'lil.~lr to till 
ore ooourr.enoe a.t, Kenneoott t As at, l\enneoo·~1:. ,'~he ()l~e ia qu.1.ta uni(~ue J 
it O(:meif.rt:.f3 ohiefl;y' of n1(,J,t;t~ive hypog@n(lI ohalooQite and the 11hr..l.loC)o:1te 
:i:btlH,l£ ia um.1Rlual in tha.t muoh of it ita ooa.l:'ai€1lly llrMu1ax~ and the high .... 
tempe:r.l.\'t.ure iflloJ'Aet,r'ic v£ll:,:tety is present J 0x ... aol'lltion fo)!·f!~tl of 00v0.111 te 
in oha.looo:tte are! present) aopper; .. :tr()u IJUlph1daa fl.);'e SOa.:tf 00J pyrit(:l 1" 
almost l~'I.cld.u~U littld quart{4 ~.s absent.. Ai:. both pla.oEH:l1 tIltfbnll~ .. laation 
consisted of ooppar, tdl.ve:r" ':l.ud sulphtu' with m:i.nQ~ amotUlts of a2nlt'mia, . 
a 11:ttltl 1.ron" and a. notewo:t'i~hy absenae ofl1liliott t 

1lhe aim:i.J.a.ritial.il of 'I,jholllo two uniq\~e dopositr~ tl.t'a so ~tl;o1king 
'that the oono11.l",i(,)U i~J imu,oapable that t,ney mus'l;, hav(~ b~3tln £()l:'Ined at't 
tho srune t1ll.10, i'rot!l the saTAe aource, ~md hy $:ll:uil.ar pr.oGEHUJO!~, and thU4"J 
have a ao:mmo:n anoestry. [31;:13.1 otheX'Q£:fal?;r.:l.ngs of tho I.$tlme nlotalli~a.ti()l'J, 
0001.tr as unirapoX'tlmt depoa:ttl' tll(,Ul.tto:ll"~d OVGlX' thirJ rog:i.ol'1w Tlu.Hlo depoei1.H.J 
indioate that this peoulia~:, raet~l11:i~at!l(m l'las quite wid@spread .. 
r'tlmark41.l.bly unU'o:r1l1in oo.mposi'b1mljl and almoa1j entire:l.,y l"eat.rioted to 
thiIiP low(u" bada (llt 'tihet Oh1M .. at,onet 1imeatoflEi II 

The (~lfi\aj.tn' Or~ek depos::l,t ia £!IhOlm, by the praseuo6 of ~.som.et:r'io 
oh'~l.()ooi'~(lj, unmixed Q.()v~ll:'l:t.e ~ euarg:l.te, and born~.to, tQ ha,va b~en formed 
f:rom hy'pogen@ soluM.ons 8.t a temperat'll:re a.bove 93.0 0. Il'l1e lnode of 
em.plaOe111Gl1t waa ohie±'l.y by replllHU)lllf!!nt 0:(' 'tihe d(-)lem1M.o 1inl!!Hrti(me, and 
some of the oc)vel11'l:.e nrld oluI.looo1te m~ hil.vO bellut deposited ~I OQl101dlh 
The solutiol1S appar.'ent.ly WIIlI3;'1jt fJut'tio5~el·1i.'ily '1.tttU'l.\utted to penJ~t19l\'bQ 11l1nute 
O:ra.Ol~BM 

11.$ to th,eaou:I?oe of the JlIolut1(>X1B and ot tihe :1ntrQdU~6d ll1ott1.1a, 
the deposit a.ndit~ su:t":ro\Jl'ld1n£if' off~n,' .no Qonoluu1v@ evidE~n()fh It 1s 
cus'tomary ,1)';1 ke~p1ng wlth the modern c(mQep'l~ion6 of thaol"'igin of (tX'G 
depol:tte, to as(I)Qoia.tl.:J the: solutions amI rfte'b.kt.l~l genot10£tlly .w;i:bh loraa 
nearby intrusive (}l~ lna.gllJ.a.t10 :reoevvo1l".. In th~ oasll! of trIG Gl£to10I' Ol'60k 
depo$;t'\:.s th(,n."~:i.~ llQ 1t4tlr~diat.ely lll,djt.loent 1ntrul:l:w;!l1I The nu,a.l1'e~lt. Onfb:l &. 
13.kht colored qua.f't~ ... d;lorii~e pGI1*phy:ry, 1105 a.UO\t·\i 1H:m XU:i.lOf~ t()tho wost. 
It may b\\l a postdble 50U:rOEI (,)f 'bb.a oopper land the ao1uM,orlih The gold 
q\U\.rtz 0,opos11:.1 ot tho N1~:tna. tiiwl;.l"iot, are bultevud to b<:il gOl1.®l}:ioally 
(u;mnu('!ted. w~:th 1'1;." a.nd the Kourul\Qott deposits m~).y poas~.bly b~)oonn~otecl 
with am)'\'thar pa.l~t of' the BU1ne 'intrusion. HowevGll:', at l{enneoott, £t J.ight,... 
(loloJ:"eld d:ike .. a.n apopll/Y'sf.~ 01' 'bh:t!:J 1n,tVl.u~iVf), outs d,;ta.gonalJ.y f1.()rOIUI one ();t' 

the oopper veinti and is la.tf):t'i' than the Ol.~e. COrlf3t.~quentl.y I ~.f. 'h11.6 Olaoi6r 
Oreek and KermeOQtt deposi1:.rs are of the .,a.rne ll.g6, a.s sO(~;nIa reasonable, 
the 014'A.oier (h~~H'jk ore I1lUtllt a:Lao be earl:t(~l:' tlutn M10 d1kea t.hnt extend out. 
from the lnain intrusive nlfMlIlh, rnlitl .f.fi\.ot" oomhined \~ith the 1.~J.ak 01' i:ron 
and sili(la 10 the deposit I ~tnd t.he "ttflt,fmoe of the depotd.t from the 11l'trUtJj"v(:lI, 
offazta dif.f:1"tmlM.es in t·he aom1ptEUloe ot a gtmet10 nonneo·t:tml betw(!lo'U the 
ore a.nd the qual;"1~I!'t ... d~.o:r.ite int.ru.$iv~h 



Tha ()uly dei":i.:nj,to !JiIv~.denow j thI1ll1"e.f.'ol"e, 16 ·chat. the $olutioml 
were hot and bYP0l;l;I1ll:rt6l * that they ii~~:re 0:1.' uni.t'om aompoll:t:tion over a. w:1de 
a.rea, a.nd '1:.h&t ·the (ieposition of th'-J lUet,altl wall oonfined larg~1I1y tc> the 
lOWElIX'lllOS'h bedf.J of the Ch:t1ii,at:.m1e fOX'll1u.t,i(m. 
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