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Copper Eroperty n fhe Po.u‘m\ Hollous District i north -
boi::s”\“err\ Beititlh Qlombia: Dmong ofher commean copper
munerals | & vare coppec-bemoth mmeral called woillichentte,
s foond: This was {ust denlifeed by Or- k.deP Woksen

of fhe Brifich Glombio Opantment of Mwes and conRenqed

b._\ Nu{’('.'e(d an astherly on the mineral, (n ‘G40 . The copper
munecals oree -{c’.wnd in & conlocf méjﬁmrplru.b envivonment-

#{ge,htscopl'c IDE‘DTlF(CAT (O

The band specimens of e ore mnerals cons(st maun(,I
of masswoe bornite in awale (o of’ mi“ﬁl_qoo.r%- bow\[.lm
(s Phanerdie and {?ne~csrmhe& woithy, cn l.vkgic(escew‘& ra\isin- .
Some Specimeng Shows paiches of medtém—ﬂwmné& s phalorda

("— 3 wole o Q,V—IA..L(O'L'E dislincfuoe luiler c:\.vddeo.uo.ﬁe- T#
(s assescwoled wih the borr\f&’, and not -@unc& (solatec in

the c:tuo«‘\' . Qood crystals qreen gnd brousn  vesouanite,
(23mm) ave Sc.a‘,(fercd_tt\rcmﬂkoo{‘ the vborr\.ﬂ'e. « Blso , the
Vegsovwancke (s very well C.v-ash(((éecq i the c:(uo.rTs no;f(b

wo (th zx\en&ﬂ\ of 1O mm-in some cases. [n some specimens

it occors as Sood donao.&d wdocbued crgstals and 1h Slhers
& eccures as rad.ad CLUM@su?To Omon n ilameler
Q3un'te and maj_c._c,{,\l;({ appear @n'ﬂke woealierecl sur-ches
of fe 592&&\6::\5 e The '(w#'c(e'sc.ev\l- Tarnsh & ozlwcu,ls Present
on the Lo v\-\"fe ’
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Uerae DescerTion :-

Born e +-
Boeatte & the most predommant meral w the soite.

It ea.sii«.l dentlfied b“.j (te oranqge @lor , pocple Tarn s
and hardness of B*. M s mcajel.l_‘ anléonp:'o t (sotropie,
and. does not show Pieodrwo'{&u\- G\ener‘a[[&, there = no
Cleq,ucwle, present but when eehed ws ctha HNO-D\ o
brti:h—pctTtErv\ eleh. appeary. E lﬁﬁrﬂwomn wotthh
Cha.QCc;pari‘re, | challco cite , didenite yw tickenite and
ma_\gﬂlmue replaced fthe chalcocte and wittichenife leﬁnowﬁbd‘

thé s unceclaun -

CuaLcocITE 8-
Chadcoette 1 ﬂi\g next most commMon munerad the soite -

The idenTC@;:anjn of chalcocte s malnh’ 133 s héh{' bloe -
white color and a havdness b (seftec ~than borr\i‘l’e,) -

A Cbn(\)i:lv@(wm eeln Test cocth N0y furr\s chadcoate bloe and

(h Some cases ‘t)lf'l'l‘\ﬁs oot cl‘ea..t.)a.f]'e' A b\ue chaleocts
Called diﬂenltz (s o{so present, occqrftﬁv‘ i the same
manner os Chalcocte = ere may be ftwe o i ‘?'(‘
Claaleocte 5 one whodh exselued -F‘ou.'ﬁm éorr\l‘bz_ Stut;\c]

the itergrovath. tTexture 4 and ancther (afer stage RYNTIN
-?il(ed —(;'O.Jﬂbres e the barv\('&. cunck HV\-LSO.n@uC (Vesudto.nltq}

Chacco PyriTe i-

Ckaﬂcc:»por(lt (s d(s‘h‘nﬁuism& Jm.\d"s b«ra.ss__%e((or.o
color, havdness of c 35 anisolropem.  and asloscalion
with offex copper minecals .-I} occers as small
exsolulion laths and t&rge 0lebs n the barqitz and
somelimes as small Llebs n the gan%ue- ‘€\£Cef>‘£' —.ln
one pohéke.cﬂ seclon  F (s not am abondont mineral-



\'J1“(‘T IcHEN (T & 3-
3C,S. B, S5 .

\'J‘TTlC_HE'\-DITE s o« VYave C‘DPP'&(‘-‘E}!SMUW Mmwne rocd
C\arc:.crerfsed b»j its color, hardness, Cl-ﬂ!‘SO{_"(DDt‘SL‘ and
reswstance o cteh fests: T4 takes a.uccwl qeot polish
and showos nodecu.:acle OVTLL;an“-noI = Vha coloe (€
a pnkush Cream and the hardness s ~C a.l‘ﬂ‘nouc‘h
U 'lén\:oc]o,ard-@ menlons do Oﬁg"‘g(t::; same hardness as bow\fte.

%Vyefe 'S ho G.Ppare.n‘i’ plecchro s but the améo‘(’rop{ér-{ s
Modecate with olors %Md dark drown To & cream -

T s vesplive o eveny efth fest Tried b0t this may be

cdoue TO s small ameounls and close asgosctcﬂlod
with chalecocdte and born‘;‘(n_ . I} occurs as smod |
blebs and peedles i the B@rqﬂm , puclelesﬁn'c’ exsololion
——E\ some melances however \bors\q‘tp_ cloes occor n

a bleb A willichenite - '

crochemwad Tests were (Fied bot no resolts woere

Oblawmed cloe ® the small 'Sts'e c{\fﬁg blebs and The ma-obn\.?
Q"HQOE_ o{’ (e copper w the Test <-_]w.pp-

S PHACERITE 3-
Qpha.lerd‘e_ ‘s ot abondant i the Boille and & does
not occor n all seclions- LR ST (d@nkl'{(écf \b(.( s
medwm grey color, hardness of d f\r\TéV‘qa.f re{»&_cz&o?\
cnd semelimes \bA.\ (& Prﬂecﬂ (a,uw\()aci-' 1crocihemacedd
tests Con-(?m\iw‘ wel ap # occors m larﬁe enoosin
blebs o be sampled - Th some Sectiong H cots acrogs
bory\ftz, and Chalco Qj!rl-t-'e, W_wﬂesrw'\c! thet  oF & of
later aqe- T4 & lorn & cot by cove e

Covellite 1-
Gove llite appears T be fhe P R — CleposiTed_.
:E s Seen mosﬂu‘ as vewns and patthes cuTT\qu
the ofier minevats: L1 s Cfr\O..“'QC.TE'([ES?d. \bl‘j te
Dloe color and exlreme anisslropism (—@enj brdne\e

eolocs ) Zé# 7
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TexTorES:

BM&TE” C;U\LC,OC!TE -
qmpm'c, wlergrouwsths  of é:oru\ﬁ‘e ancl cholcoeite

Co’-'\-'\ovc o The ﬂ#\ib of Eend  sove. T[\ez.‘ are best
Aeveloped i the [cu"c‘er open Spaces Eelween the

Jangue mmevals uo"“eﬁ:"» 'H‘Sﬁ show  well voondect Tbnﬁuej
of’ one mwerad @”@dea‘”ﬁ wito ~the octher. —[T\ese
in‘teuarom'%hs 'Suc‘C"€S+ o psevdo - edleclie. Texlove N
whech the host has been replaced (ndepzndenfL( of’
its Cm‘STa,((oguapmi; dicectiong - T+ may alse be a
esleclie toxtiore. wn wheh the seldTe has exselved
_(.;DOM e 501\,@,«\:" and. The enlife Sc_IsTeM has been

vapdly ceooled To perserve the Texj'ofc- T~ this (nstance
the foenife coold be either the selste or the solvent but
Qunce borr\‘ﬂ& S N gfecd excess # woold be reasenable

T qesome 4 e scluent-

Eauae L

EOTEC,T(C (?) TexTore o©F CHAL—cochE (mh'd'e) AND
BOQQ:TE (ha‘ﬂ"" Svex] . — HigH PoweR .



BoroTe- C'!}AL.COG;("FE - Ccoa'-{-)

BORD'TI—: and chalcocite also exhibd  an
“sland and sea” tedore. i woheck

the cholicoctte Gslmdj occors witho the
Sea. (berv\ife)- -{-{oweuer) bmrv\rt., aleo
occors  withn the chalcocdte and so
pam.ﬁe-ne,sés (s d;\es(:.‘_(_{— T delecwne -

The sRe of the mclusens vary mf‘f-‘k\"k,enﬂLL1
Wil cach mMmnecal _Ejpe .TE@ industér\s are
%enemjt\cj well- roonded. .

Ee‘uee 2.

Tectosions of chalcoeite. and borq'ﬂé
also eccor in the (j&nq()e (\fesuuianire,)
Qnd {n Some cases both m:ﬁemlj

occor in the same ncloswone.

'FLGQUQE 3.

Bomov(r—: = \I\Jt'ﬂlCHmeTg &

n exsololen or peplocement Textore
s well develpped. Oeltoeen \'torr\('to. andl
uilft('d/.nnéf;b as _—‘Bnﬁues and erv\\oezﬁ ments
of one Muwecal ry Smeotlh Sharep
conlacto with the other- Ftﬁ‘féﬂbre (s
e,loseu( Assoscwded woth e smilac
Chalcoute Lor nre (\nl_érgvowﬂ?\s amd often
ol fhree are Qund TOﬂéTF\e_r-
M'TT[CH'EFD‘TE' = alses Seen \n -(?ne,
laths wollrn the kb\‘qﬁ'e s E{uc;‘.ét] ! ‘F'\ET appear
4 be eriented Qf“ o ghork distance. and
firen soddenly Cfrtmqe Yo andtier divection .
Ln andlher section the parallel lofhs
-@“owccﬂ ey e Ota"ﬂﬁouc(lq —Fi_i:uamcie
Took place.
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Boeoe - W TTIcHE e

(Boem‘(e = CMLCOP‘(Q&TE 8-

= G—&Ac_mcr(e- 2-

A firee mmerals —Gec‘ueﬂﬂﬁ{ occorC as
l-ﬂ“l?r\qq-ou:'{‘hs o tth Sr\\a@'ﬂ,\ shor P
contads micies’(ahci “thack ffr}eﬁ all
exsclued at the same Time -
Witlichendte s commenly seen as =mall
Hlebs on the chaleoctn - bornte alact -

A rim Telore has been Qrm\ec( on Some
bornite Clholeocite corbcfs u\ﬂ)e'{'ﬁf\
cn (S a\':‘jreh_ bloe mnecat cplor,
darkec than chaleocte . TL s witevesting
4 neste fhat the rim dees not cross

dhe chaleocite - wthichentte contact and

fhis 1molies ot the rim may be digenite

or o m ove o—{’ Clhaleoecde candl
Deendde .

Ohu&co%u:& is 'um'rmIe(ﬁ assoscdled
wotth &Dﬂ\\"l'e. as ¢ occurs as ’wr%u(o_r
Blebs  and laths %oauo'os 5(3'&5 n a
Srooﬂdmass o7 b@rV\t'(p. ,

Te laths are Mndoo«k o sob- @am([d.
_\(ne Sob PM(LUGL enes appooa be
concenvdlad in axeao of Sfram the
mry\!ftq, = S—(e’mmw;ﬁ—@fm_—@ldﬂﬂfj
and Sharp dorners of mC(o&,céqs-
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Cha.’\o_apbr te = Chalcocde :-

OCCO-S'tohOJ. chaleoete occwes
within the Ciho.[c.o%r.{fe, \V B Sobara_ph.tlc_
Te,x_.Tme, . The chalcocdte & candomly
orenled. with Smosth Sharp conlacks
SUCIC’IEZS._(thci edher e:(so\u“t.tda\ o«
Tc.p(a,ce.rv\er\{- o‘f’ chaleoscde ©
c\naicogtjv-.(fe_ aTFn's dees mof sccor n
SJcry case Lot mﬁ W & Hfewd Sec_'h.éw\s

CO";-(CL'lnL\'ﬂﬁ L).-rc\e Llebs OF)GMCOQV‘ETE

%P&ALEQ\TE:-

SP\raler.LTe. cppearcs 1o lrave come later
'thaq moa{- c:F the Pr.tmo.«;cj mMmuwnerals
Tan many ploaces 4 bas replacect
borqit_o_ as sleowan l'nf_us.,ue.e?: The
conrtock !Dmmdlcwiej are sharp and the
Tonaucs andemb menfs , roonded .
Sphalerﬂ'e L‘la.s,lr:ou:w, cot acvess
the lacths cf)-F' Chaicop\tjvi_(‘e v The lDOrV\{'t'e_
Flqore 7 and. the G’fron\c]{\] Soqqeste replacentent -

Sehalesite & ot the lafest munecal
n the So.\f'e-. F@tvae =2 =ooss anm:.t
<ovellte hos cot across a conloct
Helloean bor nite and sphalerte
Blebs of splhaler e Cl'ﬂdﬂo.ngue

minerals occcuer Ln The vedn G{'

covelllt .

FQQEE 5.
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FQUQE -

b{m.:u.\ Qooct and varcted Samples ©f

Se\eéfu‘be repchew\e,,\-k are Oresenk

the soile - V‘os'l' arcfie resott of
.(e(hlmc-(s o{‘ smoll -{:a.cl”urcj wheeh

cot ‘ﬂnrcoﬁk ‘nclosiens of ene mneral
in andthec, _F,g sc(eciduer\ess (s
vepresenled '::-1 (=% w'td?ninci o-F Hhe
vein i the most ea.?stkj veploczd mineral.-
I.ro —quee ?’ , J(t\e__(:o_cﬁ.;re_ et Qcrosy
an weloswn of wtlichenite i borpite
The ~Fa<—,ture was SUbSecIuEV\I(L( g‘[(ed
with covellte whhah veplacecl the
wiltichenite bot didd ot ceact nolicents
with the bovnde . § {ht'ﬂb{n—f.k line
an '“hu'aus{'\ fhe certler O(““ﬂt c,c-u(?({'da
STr{rﬁer bod ¢ was o small o
de.Terw(\\ne .

FG}UQ@‘ & ShowdsS hows & yeualet
=f covellite seledtioel veploced
the &)cry\.{t'e. Lot net the exsolotion
\ath of CJ/\G.LC.oP\blv—l-fe : O“ﬁ the
—(rmcﬂ)re can be seen (n the
C‘Jr\aﬂ.cap%\ute‘

-F\G\ue_e' il Showss a bleb of wotlichentte
Seleclively veplaced bu\ chafcoate -
Ak {l‘rs;-\- , the choleoede was \Jnooc]h{ ‘o
be covellite ‘bU\ (&Lk% Ckn(:%o'(rop[sna\
and, posf‘i‘ldc efchlests can@rp\ed
Chaleoctte -
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Lﬂlﬂems @ 'H\e. f-’{#&b oF E‘beb SJ\TE!—

Boznr[e- 24 7°
S?Hmeq’e 20 7°
C:\ALCOC('(G' 3 7.9
DigeaTe ‘7o
dm.cop‘f\zq'e— . 70
\nJ lTT!C.HE:h-b('TG’ 170
QUEL,L’\TE _Focc .

b\creep:{'@sb %goeem.ﬁ -

‘-« BLACH I.TE
f—\zuatTe

erer..c.\TE ®

Fﬂ«@e-a&'[‘uae' CJ.:-P-.SSI..F'(CATL.OQ e = 'Deposr('.

-FEOP\ Edwnrps | T

exures of Tue Oee Mmderacs ', pq- G2/
an CSﬁr;'\aIth\ O{’_“ne. ‘k“empero:(ure O'F _@rl\nelxbr\, o be

established -
’Bozpo LTE —_ dib\c.c:ccd'-e OAM L Helows \‘[6—- 220')' "
ZEaemTa' - C;AucoDTBLTE OR M (% belows 4‘"“5 C -

T owage - ) TTiSHew e — o Su-P-F«}:.t‘eA_* .ll‘\%o'ufi_(x_@'-(\, -Ft)bur-bd.

T;"?G’Q“TUB" cppbq:cscr —-farw\o__-l-u;._.. e believed To be a
med . Te m @ conloct mefamerphe depo=stt.
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