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Nubeena Mine •... 

The wor't.:l:1nC;B of the Nubeena Mine are located on Hubeena, 

Hill a 11t·tle lamJ C;ha.n L-mile east...north-east from (~rubb t s 

Mine, rmd are ren-ohed bjr a. br::mch li.ne from the Grubb's tram. 

Accordin(,;, to Dl1.asett (1962) the hOB t rocJrs a.re ttf'olde<l 

and distu.rbed shale t slate and pale grey e!lccharoid.al qua:r-t­

site \<v1110h a.re part of the Oonah Quartz!te anO Sln:l:ic tl 
• 

Descrir:rtions of the worl~ings have boen inclu(lEHl in 

Montgomery (1893), \'JaIler (1904) and Twelvetrees and Ward 

(1910)j1 A total of :five lodes were recognized, viz. No 1, 

Hubeena, Jaeger's, Barnett's, and· I;lewel11n's, hut JH,.egE:~r·a 

Lode and No. f Lode wero api:<1rent1.;/ of 1i "t-tle importance. 

The Nubeena 1,o(le was, 11Cco!'(ling to rJ:'welvetrees and 'Nrlrd t IJmall 

but high in si:1rer conterrt. 1:he minera11zo;tton was repor';oc1 

to com'diDt of clean go..lena asonytng 78% lend and 950zs. of 

silver per ton. H rnett' f.J IJode WfHj desoribe!l by 'rwelvetreos 

nnll V/o.rd as a. p'yrlt;ic,~fl1enn lode, and the) folloWing a "::ays 

,"Ierc r()por~;e:1. too bo lnclica,t:lv0 0'-' tho average vnlu.e of tihe 

ore sold.• 

Pb(~) Ag (ass. Del' ton) 

1. 59.00 38.00 
2. 60.00 40.00 
3. 61,,50 42.85 
4. 56.50 37.30 

f1Llewellin's IJode was a oscrj.bed by';nl: er [;\s a very 

large loo·se f'tsou.re-forrnation" with up 1:;0 four feet of so11.d 

galena. T'\(1 width of 10,1',19 lodt1 rJP:p' rcn~;ly vartod concdderably. 

No assay fi if1,'Ures are ava.iloble for 01'0 frop'~ IJlevJollin f s lo(]e. 
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r,~in.er~'tltzot'') f'1!~:·tGri:'\l is not abund:=J.l1t in the <1tU?!ps HToUnd 

t e workingE: of the Nubeena f.'1ins, but !.;'!lC s;\,npl(l:', col1ecteCl 

nrer,;G!10rn.l1y in keeptng w:itjl:1 the dEH~cr1pt:lono of \'/a1" er( 1904} 

Gnd ':rwelvetre(~s aucl,:,'0rd (1910). The main metallic conn­

t·ituPo.... t of' f.}' (~··)r1t"'·10("o·_,.,,~ ...t! .. :.., .,~... t.')I:;l,'aryl...._\;:iL""'nor, , ,..1,,40'1.,~._t.. OC~'1""'C!..~f..I.. L.:J "I ('1,: l'r"'ngue~d1'" VI ..... L.I ." l.~ ....,.h,3 ........:;J t"... "., .... Jr. .... l..& c"C.b
 

of eiderite, '<:u"rtz cmd Dhle. Small pe.tches of Ilyr:1. ~:e are 

t~lso vlBihle in htlm'l apecimen, while bouln.n.eeri'te, bournonito, 

te'trl1hedrito, sjhc1.1erite, aI'Her:lOp,yr:ite, 1'Im.rcaf-:dt.e, Psrarp;yri te 

GU'lI~ gold were oh.ervec1 in polished sections. 

The atu71plof::1 exrun1nml Dhow n close res(0mbLl,nc~e to the 

galena-rich mnterin,l from Gruhb's Mine. 

The &;nlena, corrtains abundlJ.nt 1nclusion~j of' boulnnW~3J:1.1;e, 

V"'ihich. vn.ry conE:i(1erably i '\ fJhnpe Hn(~ t~ize. nlO most (',ormQon 

form io a bl';de-1H::e sha,pe ranging from O.,Q02m,El. up to 0.05mm 

:tn len,.~th, but other shaper:; observed arc rounrl, Qvn:te a.nd 

trreGulo.r. The tote,l size rn,nee o:~'thc hO'D.lang f "ri.te bodies 

io from 0 .001mn., for th.O small rOUl:1''1 scctionD, upt;o 0.03rn..rn. 

for the largest of t~l(~ irree;ulo.rly '~h(I;,e('! bodiGE:J. Some of 

th8 olon':atc bocl :1,os fJho~;; nn nlignmen l.~ '''.lone; crysi;nllo{';rnphic 

plnnea in the c:alena. 

Dmlrnoni to occurs 0.8 occa~::lon81 8rJnJ.l (O.02mm.) round 

ll'lcluoionn "d t1'dn the) gnleml, hut ls mOI'E) common no 01'0'10 up 

to 1mm. in overo.ll wi(lth (P. 341). These t=;lrens occur \vi thin 

tl1" '~ 1Yl",·<)'-d. ~1'.3,L 'v t~ .. 00"1},',.'non'" "-.;.,.. ..1~.1,(:'I tllO' l)ournoni+c·t, ' -1"·'t.J . \t!..... t.butt:l ~ r:,~''''' ~":' .... U f'".l'c·'''0ntly.1_ no....l.J ". tJ 

olw!"y'" .,..te r "·1rn 1''''''''' -t'y'om t'h,.,., r!Ql'-"n',l by ~'" nnr.....o..' (0 OOt;}"'ifl1 to(,"'" 1".0;. iO.,1 t iJ!-" 1"'''~ (....'" J~i..,., ,1 _ .. ,t..\.,." ,~}(,,'~ v· \.~'. 'C;(~ \,,,-, J._ 'if • ,,,r li'.... ~, 

O.01mrn) rim of boult1n~oritj(;l whioh ourrl)unds th{~ bournon1te. 

Inclu.f3iom~ of galena, bouln,nr:crite, no/1 -te'tr~')'ie(lr1 to are 
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p.resent vd thin -these 'bournoni to areas. 

rratraheclrite Hlso occurs as occaelon~tl lnel'Jsjons with-

i.n the galena., but the distribution is rather sporadic, 

ThefH!1 inclusions are more common in r.339 thfln in other 

sections, the ma.xtmum s::i.2.e ObiJerved betng O.)mm x O.1mm. 

Th(~ majority of the 1:;e'trahedrite bodies aI'E~ within the size 

rHnge O.02mrn to O.06n:i':., anll the ~JhGr)e ia gc'nerally irregular. 

Occasional composj. te bcmln.ngeri te - i,etrahedrl te :tnclus1ons 

are also preuent~ wj thin 'the ga.lena_ Pyrarg..yri \;e occu.rs in 

the gr~lena 1tI.S rare f:rn]~tll incluBions (O.01mm to O.035rnm.), 

~xpprox:tmately ovate in shape ("P.339, 340). Composite 

boulangerite - pyrar{~yri;;e 1nelu::d,cm~ vdthin l;h(; galena were 

also noted. 

1?yrite is dtssem:tr.H<.ted 1;hroughou,1; the gangue al..::j floe 

idiomori:~hic and m.1bi,cUomOT:'hic crystalG, but shows as V'ari­

ahle dist1":tbution in thegalen'J. :Pyri te 18 common within 

the galena i,n P.338 and 341 bu.t io not common in the ol;hE~r 

sectiOYlH. In P.338 and 341 t~'le pyr5.te forum pnfiches up to 

sever~.:~J_ !nil1irl1etres in overall width, H.nd shows cvL] ()flCe of 

iKtr"tatc:i1 re.pl:,;.tC~~ment by galena. P:rri to occurs :ion P • .339 and 

340 as only EH'I'lal1J.ncl1..H3:';'OUH in the gfl.lenn. and h)~lS appaTc:Jntly 

been e:w'toneively re})laee(l hy'the galena.. 

A\rfJenopyri+;o fOt'!;:£:, clusters of' small ld.iomorphic 

crystahi, O.02mm. to O.05mrl1, vdthin the; f~(tlena and ttH'! qu.artz. 

Mn;rcnsi t(~ is no!; common but ooca;~" onal tnclu:,:lons up to 

O.Olrnm. \I,'ere noted 'Ni·th:ln galena in 2,.338 <Jmd 340. B(rth the 

arsellop:rri. te and t~lc~m<~rCi.lsit;e appef:lr to h~.tve ufl('h::..'J:'gone 
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partial rep'aeement by the galena. 

S])hal{~ri:,0 10 j)I'EH3€n1.t in ;;hene smnplen (un only a minor 

constituent, and OCCUrI'J8,S small incluDionu \'J:lt;h:1nt [;J10 

apIiarently ext'f:ii.voly rel'lacefl by, go.lonn.. Som.e of' thoEle 

sphe,lerito bol!:1os contain minute axsolution 'blabs of chnl­

copyrite ~ ~J.n,1 a noticoable fe.'J,tiure 01' the~3e Is tIll? zonal 

relat;:i.or.lsbi. . with re~3pe(~t to the uhujG oft;he sph~~.leri{;e 

body. 'l~h.ese "ip~l!~lorito bod:ieH ;';ith:in the ":alena are often 

rov.~hly oV8.te am~ rn-rely have a maximv..m dimension gre!:lter 

-than 0 .. 1n11.'I1. 

Hare :fine (0 .01r!1m) par;,icleo of :,;old were noted w1 th5,n 

·Pl""" "".~ 1 2' ceop"" &r""''''''''' -/'he\ s···· ..... "I b ,.. ~ n f "' .., 1.,···0 .......·'1,..'1' (p 338 340)u .llt; o~~.-","'! ~t.~ !t:jt:.;~;.I'.!.f.:)V ,J~,,":'; ;"~A'j . .'t;. t3 ...1,. _~~', "_ .1.' ,·'u- ~::', .),'.... ~, 
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",.. "" ......,.. l··~""'o-"'::'Jq,:.~..t.d") Cv'~9'
.'1 ~~ .__ 

04:'It-.'J
ILl 

0'""""·..;,·v "'i""Al""~' 1 "" ~H I;J.\.,~.,'~:\'"""~,,
111I F •. I 

eon;"10n.~ Dou' [iI.np;or1 tiC - e·~J.onc\,1 ," '11''''11 ",. ...."~..,..,:l ob ,,~'" ' 
u,,~~ ~.~:(..\''' .t;jt~l.ri.'- "~J' 

Uournon:i ',0 - n;nJ.ena. 

1: nfr(!.Vp.Hmt : " rS;H~ol'W1"1 'to- hOtlY ::It'1(''or-j ~,e - '·""1 (y,'111,"' ;.:'<~::~o'~~,\1r'~ i +, f" .... ,",", 1'(·:·~:-;' "'."..,.. 
. ",.,~ ~.) 'i:J ~,.i '.,.ftJ ....... l~~ ,..." .' ". ',< ... .r....,,'. '. 

·I:~')·;l.-i.n;:~'''''!·'·''' ~.. ~ _ 1;;()l'P"'1f"!"'~ j~,1!'>,.a:~. 1. ".)_.• L.' _(,.,~\....,ij. ;~. ,.iQ .'. o:...~ .....,f_Jr.t. .~ ~ 

rtou.l~),n 'eri;e - r')ournon1..te -:nJ.\'::nn 
·llQ~).ln:n.'fn"ito - f:::.~l(:(::~ - to ·,:rnl~.odr~I to 
no~.llonge:r'tt.e - P;) r.~te 

Hournoni f..;e - EwrJ. to 
Jkn.lrnrm1 {;o -r;atr'n.~1(;i1rt:,o 

Cho10o'i)y·ri't-f) - fF~~'~nl~r·'te"'..,."., '\, •.,. ,f! J,;'" . ~ 1:" ,.,,'­ ~v· ......... 

G: lcna - mnrCt:~~1:tte 

(~:~i,Lontl - r! T1i,n~ cri to 
I"" nl~n<:I f' ';)1";" "t ,.., ...,4 'I'", + ", .,,, ,~<~, " 0 .''1...,'~ ",~"
L.:r-r.;~, ,,\:;j - ,.'::, .. 91",tOi.,,::.,J.. ~'JJ,.J,A \,l"IJt..."" ... 'V\'.,'l ",...~_ I,·_~;J. '~'.~J';' J~, IJ1i.:J 

(kl1~na - t(ft;rc~lndJ"t :,0 
ry1"':'t :,,0 - fJph:0'~,.crt;;e 

1:';"11"01 n~)ln~~nrdtm - r~'pr~"". '........ "'~lo'.,,' "" cJ" J.. '0 ' ... , _,'._.' .•y....... 

.~_; ~~ 1.(,n I"',. .. r:~':..,'" r ,':). J:~!: ~;:l r~~l1.; t~ • 
- rru:"(~yrj te 
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Houth Nu/}eena !ronpect.
.... ."l<!O 

rrhe 1Norlclngn kn('Jwn o.s the South NV.beena Pros.pect are 

~~~ ""1",·,··",(:1 "' ....... rox4 rn,.,,1 Cll" J~ rn-; J It". . •... ou+1" of "-ll(' 1\;1ut)eeYl.-. JUfi"''''lJ ..t !\;~.d'::J(,rUO ,", t:-tl,!'.j ..J _ - ..r..:,:t~,.~ ..,l't, 1;)' :'1-- J. ..!_"~'O" ~.; ~J ... L.. Ut .. ', .\3 '" ' ... .rc::lJ ...:d .1'.1"" 

Ill\) rk:t ngs .. 

..:1 "'ur,rt"""F.;} . ...., b"., c eVl"in"''''t-1on ,..'1.,. C1i'l';ri',. !...... !-""iJ \;i--" '. ...(,." l"'c::lo1,,) .1 ... , ·~·~'101·tI.'J'1"·~v .~.. v t,.5. r ,l""'0' ,:;..,',..,.'4 ~ ',,) ,;. t" {.."..C'", t _.~. 

('f Tl"""o"14n's••• A, t ..,,·,'" J..,., . "'o.:lt~ "la'"~"I C ('I." '''COV''':r'(''\'0".....':: ~~.,'" , lFnon<,;'loi1~& ,..r..L lJ, \-le, in t'IO.,..·'!K'··IU"·S,I' ""- ....(,.~)..0~.' - (;1 t .L.:) ;.:~ :'I. 

·n,,·f·l"'r'''''.....~,.t Q 1"n1'nnel.. ,;( .~ ... ,_v ) 10 (J'4·., ""~"'\lve·t'··'o,e'".1-' r::,;.;l~.~~...,-,,(1 ":·.'q·",·1 1910) •_" 0 ,1......' ('\t!~11""r.. ./ J;..\tJ\.,.. t;.1 •. \_ ••. t~.,,~) _ 

Tho lodc~ cont~1in(~(1 a BElF..tm of galem:l from one to 'two inched 

in th:ic1mes8, 8,ooo.:'d1oC to 'iJaIler, nnd assu7/S 0" tb.El galem,­

". ·vc> ""~·"lt··~<:o "If' 7'v} 'e·n (l ,-,"'(j 1('00"''''' ~";'ve,r per ·'t'onts v 11 c"\.. '~O"w,' l .., _, v/v J", ....".' t.'.:l,'L· J. 4':JO. ~ ~l",...... ., ,f. 
No rninernlized material is now prEwent in tho dumps 

ne8.I'tlw worldn,:s. 



80. 

Colonel north Minos. 
I' ._. iiI.l .. i • • 

1':\1"'" ""1".\ "" t",·., I .. ' .. (;>.,-. ~11' '1 ",1 ~. b'" . ~,·iir\ 0.I.• ':~ <,... Cf. ,,0 viean u.llC Ujjray .' ne ",nt. v/lO uU ':OU,). 1'1 n.:;; 

:incluc1.es nuruorou8 rWJD.ll \vorkinC:G which wore on 10[:1800 hold. 

a~~ varieruJ times, 1Jy t':e Colonel North T''::lneCl nwl. It::\ilway 

Co • .N. J... ; and n.re norr;'1nJ.l~r reftirre(~ to a8 tho Colonel North 

j1/!lnes. These wor!{ln[~G in~lud('! the Colonel North ;:hnft, the 

V'::tctor:l.tl - ZeohcH1 ;";hnf·t. the Silver POWTI <:1l1:it, the Silver 

"L"'n,"c"" '~r1·it· ~ntl t·,·:c' t':::1.'lv""I' Vj'"vo ,~ror'lt'"in!""c' TlIO' (1 ....,"b~··S·;,l,rina. ).,,;." 'u. 1,.:.1.. •· ~ , l.. .• , ,'-_ ___., v 'Ci (";tt V' H \....lo-J. .: ,',.1- .. \..7,J,o '\,A k.J '" Q' 
:furt!"Ier BOUt;', waG ,'-'Iso operated by '!:;hiB Company, aml !;'I[U:3 rc­

farred to in some ropor0s ~JD th;~ Colon.el Nort;h rfi,ne. 

Blj,ssott (1962) has r1escribod ~;h0 country ro~ks in the 

Colonel North ia,ren a~'l IIfol<led nnd 4io :'urbcc1 ohnle, .\'ilate and 

'nn] e "11.l"-'rt'7.ite rl!' '.'." "'('1 "' .... onn 'K'h~ ch "~""e ,.' .... ':et 0'(> "'1.- (' ()' 0"''''11 '">,,, n Tt:.ff~.:.",-", ..:. '-'..4- J;,J \.1 i,JI ...".!.·.;.~.otJ " ... '(; \'I,~L .~~... (~... '" .~;,J~·-1/~ )._ lJ;i,..~ ~~ fj....Cil.,.~. ',;lft,;.;:.:.........
 

z1't 0 <:.1l1(1 SIft1.>0" • 

The mineralogy of th(: ore found in tIJo v~~.riOu.H worlrin(';o 

nppe:,1ro to have been mV:JOnt1r.111y uniform. 1)escription8 by 

m'~le·lv~·l·1"el."\""~u ...~ r;""d !Fn""ll.~.".a. (19··10) inai""',.U .. .. -:, "'1-1""+c,~(.',,,.b C'<:>lr:>n~"'wn""l;::--t- C~IV ..... 0J,:..:";) C ...LA, ..,. · 1.:>(;1;.,\... th".i~ \.~I.J,II'..'j. 

ma:tn r:letallic rn1n r:rDl, vl:l.th EJr18.11 amounts of,yri !:;e, sphal­

orj.'(;e Gnd an at1t5.mony-bear1ngr~tntn~al (probably boulangerito) 

in a gangu.e of q'tlart:;~ n.nd s1{!Grite. The minoralization was 

pD:tob:!/, a.n<l of low Brad e overall. 

The Chlor:i.\1e TJodo in ~;he north-eoJ:Jt .1)[11''(; of the Colonel 

North area was described by Twclvet1'oEH.'1 ,:m'l 'r'rnI'd ne c8.rrying 

bands and noduleo of he.matite and me.milln,ry I1monita, the 

nodules containing Dil1er chlor:l.(1e n.nc.l native silver. Some 

high gr,;(l e pat('hes n.osyed as hi-gh. as 1,000 OZB. oilver per 
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ton, but 'the average ~Jilver content of the materinl ex­

tracterl was 40 ozs. silver per ton. 

Dumps in the vicinl t.V of 'the vsrioufl 'No!'kingr.~ have 

been eXH,mined for samples afore but most contain only traces 

of galena. ill ahnle, qi.:L1.irtz and si'ieri tee 'J:he only useful 

mate<l~"ifll for miner1.l1ogica.l examtnation W8.S f'ounfJ in the 

dumps of ~?J01rle sffi1"'ill workings in what T'?Jolvetreer;; r!!,nd \'la:cd 

(1910, p_118) lleseri'b(;d. I:Ml thH fUrra-m.ay Formr1tion u • rfhese 

workin.gg ar<~ in tha southern pHrt of the Colonel Nort;h area 

Hnd Bre situated close to thE} Grubb t El tram. Twelvetrees and 

Viard sta ted. that tho vein of' ore wa,s about 18 inches in 

W-\rlth "''''d ·.. t~a't ,', ··,l1·.,"ltn.l~'it''''' ",''C' aom'';V1~V''"'" ,1·\.;1·''''''''''''''1 '~\I'it:h ""r-J'J'-''''''l.•LII.;... .J,~. t (~~l..t. \J!,t,' ;,.:';'J>.Ji:.(~,.. ~;i'. v V'O,v '"''' '.!. ..a..,f,"'''-.olt..ll,t, ~,-d.*l-':iJ..l:~;l. ~ v.,. E~~T:~, ... 1..'..l.J..4';.t' 

occurri tl"'; onl~ in spots. 'l'rde dCGer:" pt100 is in accon~~:1n,ce 
with the samples collected. In addition to ephalerite and 

galena, minor amourrts of bou.langeri to, tetrahedr:1. te, bour­

nord. te, pyri to nnr1 e>hJlcopjrri te were observed in p(11i.D J ed 

sec·tionn of the £'pecimerm .. 

'1'he g~11ena "spotstt' (P.342. 34.)) are patches of galena. 

from 1mm .. up -to 2.5em i.n overall width, in mas8l~le white 

que.rtz. Some ~lp0cimene of quartz are -the !'h!'1clred H or "chop­

"'''''d tl f")"""'''''. re+";,x'r;""~' to by 'n".,r,. (J~ t...t (11'>'10 t '-, 1q:.'JIg) r-o"" \11• .,iJv· ,.,.LP" ..:...\;...... t;li .....,,) t c·..,t"·"r..:'l ::: p. ~,.4. !~!, +;ne 

north-etuJt of Taam,nnia. l?et; i;etd att,rHmted the s}v:\rp angu.la.r 

impresl:Jions tn the (lut.3,rtz to feldspar crystals 'but it 3,IJJ:'.Gars 

l11;:oly that t;he im1!ressions in th.is material fror;; the 

Colonnl North 8.!'ea have been CE1USG(1 hy Cl cryst~al1ine Cflf,rb­

onate, ]?rObtol1l1y sid eri ta, which naB siu(~G bean lea,chefl O'l..l.'t;. 
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~f.lhe ge.lena i~3 ric!) in inclusions of bou1.3,n~\;e:r:l.te, and� 

inclnsiollS ofte-trc,hedri te and bOUX't'lOl1i te El"re rl.lao common.� 

'I'1'lC bonlan!;eri-te occurs as fine needle-l1.ke bodies riwging� 

i.n length :from O.Of.)2mrn up to O.08mm. Th.ena shmv an even 

distribution throu.gh most of i;he gcllena but are occasionally 

conoentratef~ in·to erne..I1 pf.ttches (up to O.3mm in width) eon­

slstil'lg of cl'lJBters ofthef-'Je tine needles. Tetrohedri to is 

leGs evenly dist~rH'}Uted. and occurs as i.rrego.larly shaped 

bodj.e~3 ran{~inf5 in overall w:1.dth from O.01mrn to O.075mrn. 

These t0trahedri. te bodies always occur tn the ,;"alena but are 

fre'iuently observHd on the borders of sphalerite inclusions 

in the galena.. Bournoni te is present in·the p;a.lc:f1m, as very 

fine bodies, COITIWOn and evenly diatr1.11uted ioP .. 34:" hut; less 

. _., 343common If'l 1~. • PleC:le bocH-ea clre getlerally roil-like or 

round in Bhnpe, gltl!ou~:h it, ia quj te lih:ely that many of the 

rouni'~ hodi(~s are merely eross-sec·tions of rod-li1H.2J bodies. 

'Th"" 1""'.... ,-,' 'l'hr'J 0'" t·}1".,I""",,\.<1<:, 11 'v""Jr'1 f' ....01'1 0 (10''):1''.n; t'" O· ()15",-m "'ndv . v:t~,:.,;.iU'-.'!-'" .1. tA ....,'Ij..-' .L.,J3'" ... ·~.O t.,4,'.} ~,.;\. ..1... • "" t:.,.:;,.·,v v • }.:·L.'.·.9 t::t·".·, 

tho diameters of' the round boriies r;:'.nge from O... 001mm to 

O.005rm'1'. In 12'.342 SOftie of the bourmmi.te tnclttsions ;:dnow 

%) "'M(l"n"'l""~lt· j. r" ""··'y·~tn·t IF} "'!"'''' ''-''''lj "" .3.J r"'n-t.J ,""""" 1· '" -Ftl'" ,..,.<~, en""(.~, ~;."~ &i- ~... . '. , .A '\-'" ..... 1..7- 1_:..•" \. ~,':_:" >,;.'*' l.~J ~ ..• v tt J, . v '..P . .1. 'v~.t.-l: v :JI.J. (J.r. \".;; ~.;.~) ~':." J,.. Ql • 

Pyr:tte is not common in the coarse gf:~J>ei'la, where 1.1, 

occurs only ao vcr;y SIWJll1 (o ..01r:yn) idiornor;/"("!c cr~:i'8tals 

which. appear 1~o have hC:Em eX"tel'h'3i vely rej.:h),ce,l by the gn.1.ena. 

'P~lrite is 8. lit~·tle morc' common l.n the sph.'11erite-rich ore, 

where it; ol"curs in tl'lC1 mCSr:live S'phD l.erl te as ldiomoI'>hic 

""l"Y"'lt·""1~" (0 O·1r.'T'" t r, Q. O~~"'l"') "" """"·-a·r ......-tIn,""" r"" 4· Cl J 1y r .... )··l·,'c""",;l by,,~ ~t:!~' (;:}I)."';lJ> .. f~_:1 '>t .... ~ ...".;11.." '~.l.J1:Jc:.~ ... llWt,A J .t-:(ci, \".,1.-,',-" ..." ~'j.:"'_;"'._" ~."C'>j.'~ 
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'the aphalerito .. 

Sphe,lertte occurs :t.n t;iQ coarse; galena nD f;Jl"!lall nref~S 

wl',d,c 1
" appear to have boon ClX't;OU i v(~ly r":p'1nced. The ;3120 

of Chost) 1uf'L'ntol1:' rt:'.r(): y exceeds O.1mn. The c;pecimens 

Oof' !'rl"'<"HJ';ve.;.,~ ~.l.;n")\""J')e-v>;..... "S~j ' 'P-<., 344....."4(~), ",' C;.;J_:: - 0111'10'~- ",.~"{.,I ~,.,~,.....;~,~~:.~.~J~: ., .,}.~,,~.,.; _ \. .. ) ,; 0ou""iflt (,.... ~ e~1""'1rAly.' >.J.".. 

of f;l;)l'lalel"':t >, \:71th sID".11 f3ffiOU.n (;;~) ofu rtz gCH1gU.G. 'J'he 

E;1p1'l,~,lorj -to 1;:;1 modoratel;y d:'x'k ::tn hnnd BPOC1,I:1,"n. 

M:i.nor nmoun't~J of Br-Ion:l occur ;;}l "OUg'10Ut t;1':o spht;~ler:tte 

DS m"lo,ll :1.rrcgvJ.r,1rly ;,:1.'1:'.;,)011. Pfl'liChes t ntrel;l grenter than 

C.25m.m in overcl,ll width. rrh:bJ B"lI, a. ap (~nrsto rOl)reemlt 

:J.nci:.dent .T'o;:'acmn·;n't of 1ihe sphalerito. 

C1H',"1 COT"7'~ -j"{", ]' .... a] '''0 "~'l"'"",sr>Y1of-, ; 1'1 ')OJ'I1'" ~·l·"'n,-'q 0-(.' ~'he"'.,-,. .., Jt"JJ./...1,u .. ~ ... ' <......\,;,;), .t.....-v · ....,l...].U ..-, ... ,.,.\.." (~,-...r.\ ....h~ .f.. .. I~ ..~ 

SP'H:iJ.. erito Cl,S ex-tremely m:i.nute blobs, moot of which (:\.I'O 10sa 

tha.n O.0005mmOl in size am1 ~Jhow rnnclom orionta:bion. Some 

minute bleba in t;hene nrE)r\S may be pyrrhoti-be but the fine 

naturo prevents procise idClT!;j,fication. 
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ASDCll1blap;e::;
.. t 

of ore 
• 

minere,ls.
r 

Common: 13oulangC:l"':t-!i0 - goJ.ena 
G"}ona - sphnleri-t;e 
G:~lena - tetrahoc1rj, to 
Bournoni\;e - galena 
P;'lri to - sj}halerlte .. 

Infra l1.ent: Boulangeri "t,e - bournonite - galena 
n01..l1nnfJ~e!'ite - ge"lona - spha.lerite 
Boulangeritc - galena - tctrahedrito 
ChHlcoPJrr:tte - sphnlerite 
Ck,lena - pyrito 
~~lftn~ ~urit~· A-~"1D~i~·\.~",,''''_~V_ c\, -­ J.J.,' .t~ - 0.L~,.o..:'C4,-j~\:;.,;;..1. llo 
G-r<lema - f3pb.i:~l()ri to - tetrr'.":ec1rite 

U,,:u.'e: Bournoni"Le - gD.Iena - spJ/}olerite 
Galena. -;write - sp7;J,n.1.erite - tetrahe(lri~E 
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Spra;y Mine.
 

The rna::l.n worlring0 of the Spra;y [)iine are located. on the 

nor1:;l~ern slopes of Spray Hill, south. of manganese Hill and 

on the southern side of the Comstock tre..rn formation. 

The host rocks of the ore-bodies are quartzi toe o.nd 

slf"l;OB of the Oonah'l.lartzite and Sla.te (BliElBstt, 1962). 

A(,cording to WaIler (19(;4) the Main Lode cont:1.nued north 

and entered rocks which Bl::l.ssett (1962) oonsiderfJ to be 

prohably po.ri; oftihG Cambri9,n Crimson Creek :Formation. 

~\:111er oboe ved tho,t the lode was .produotive onl;! in the 

J?reoombrlan quartzite and sl0.te, as the workings in the 

Carnbrian rocks/were shallow nnlll;he ore completely oxidized. 

Detailed descriptions of the workings were given by 

WaIler (19('14) and f'i'welvetrel:";s and Ward (1910). A total of 

four ore-bodies were repor·ted, all of which were parnllel, 

strik ng NNW and steeply tlipf,ing. The rost important lodes 

\\'ore No. 1 (Main) .ftnd. No. 3 (Gurnj_El's); Nos. 2 nnd 4 were of 

11ttle economic importance. V,aller describ(~d V:IC lod.cs as 

"well doff ned fis::mre form,·"ti one ". 

The ore was reported 1;0 comliot of g81ena'nd a leo.d­

antiJr,ony SUlp11ide (re erred to as jarnesoni te), with 'p,\frie 

in a. gangn.e of ::'ioeri·to :::md quortz. AccoTf1inglo WaIler, one 

of the richest ore shoots discovHred in the Zeehatl <liatrict 

oocurrsc1 in the l1inin Lode, in Page and [!loDermottts "'Jorkings. 

The ore in thi<l shoot renched a ,maximum width of 16 feet, ana 

the leJ.'lgl~h of :~he shoo't was reported to be 400 feet. WalleI' 
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esttmated D.p'pI'oxirrlt:rt l )ly two-tl-drde of ~;I'lc~ ore to be galena. 

Ri~ports in/1icate t;haL the silver content of th';' ore 

v;'lrjed connider~:tbly:,hr()llg'hout the mine, but =Lt woulcl aprea:c, 

from th~~ avatll,lble fi '<urea that; t,ho average a:U.vcr con L(mt 

of the ore 'Na,s of the order of 100 oze.per ton. T.welvetrHGc; 

and WeIrd no;;c'l a cnrrel"tion between high BD.ver ana "imtimony 

content8 in, the ore, and Twelvetrees (1901a) refcrted that 

some rich untimonh:tl-leai'l ore ne::ayed ov(;~r ~) ,ODe) ozs. of 

silver l}er ton. ','in-ITer (op. c:i t.) staterl thattho :',ntimony 

content o:f :;ho ore WGf-J h:i.gher in upfer levels, rtnc1 "that 

psrtte incre;q~,ec1 in abUDrl!,mce at lO'/'er levels. 

ThepreS6:flce of small Cluntt tj,e~1 of argentitc f.:lsfjociaterl
 

,,,'tt'l",.,; ..._ .. 1 "'l'~"'rjte"I.:;:' 

/ 

'''''CO..-.~, ..~ re"v·r~·"'.:J1:J;;} b,r't1.Pe·t+e~"'>.:J (1910) , ' .. '! ... t-,l"'·J.~'eCl'm"'n
I") ~ \i·r .. l·.o\1 l,.,·',J.tt. "~1,:J·;,:'. ~l ~~'.\O 

(X.235!P.52) tnl,he T(::sm9.nian Museum co'lloct;ion confirms thi.s 

recurt. This ~-)pecimen, which \';,H'l or:i.ginc1lly in the W. 1". 

Pettord col1ectio.n, cont/nins patches o:f rlrgcnti"te, up to 3cm. 

x 2cm.; occurring ~lS thin films on ~ddl:?r:t Ca.. 1:1:":'1088 of galena, 

covell~lte and lwrttC! :d.'t1'iin 'lihe arge!1"titc 'flere noted in. 

polished section. 

Pett~erll (op. cit. p.9 ) C.hl0 recoriled the presence of
 

m'ltive antimony, n.i;:l "'thin ril,,\l::fJ~tj.ng pa,t;ches, about 8,.1'1 inch
 

l.n (Hameter, irnplantec1 on H s:i l1C'oovs matr-Ix tt .. T~"j.f.) i:;:knt:t ­

, fic~,~:l;jon ma.;l be t:tnr",l-iable as a. si,'coimcn from Pet'torO to col-

lec'titon, (now,::;, ec:lmen no.. Xf1.7 in -thCl 'l'HDIn":nian V)USCWfi Col1ec­

h nqt l' n(lI 1:: .. 0 U..... ~ ,,,-:.{.'''ion){J l'<'bi;''1;; r<) J __ ~ J, .~ ... IP,J1..1 -l,,4V'"(:J .4:1,.\~1''''4monyV"L.: ',U"'n'···b'·'nnw \'.;, t.~~\'~J,b''''''n\::'9 

1d:'mtif:i.ed flO EJt.Hmite. In I;he abt:Hmce of' any reports of 

n ' '"...•'..,J,.; v Q "" .... ti""·on1'.. ......, ,d'>ro 711 () ;}'r'>l".f.,j ••f' _ in +l',C~I' 1.,4'O~~J "'~han.. • . no r""nV(";"J,., 

i 

~.~.l.j, ,I,~l )~ ,. -1. • 10l"""';...1. .L, t"le.~::Jc' . i:;:!.• it'
 

e. lik-]·' "'ll':lt .1.11,1,", ".' "'Cl-'ITIOYl i' ~'ro"'" ,~,},t." (,:', r ' p:oi
!:, "c:.;y :,'."f,,\}'.','J ':'1.':' ,',."'-,, J. ,.,. IJd";'.:JP .,~,y t';) ..no. 
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I'etterd (op.eit) also liste(} small amounts of the secondary 

minerals ke1.'mesi te and atjblconite in the Spray workingth 

The gOS:3f,tfi outcrop of Gurnie· s Lode at trw tcrp of the 

Spray Hill wao reported h~" ~rw{)lvetrees and \Nard (1910) to 

'be :rich in na'ltive silver and silver chlor14n. 

Sr'9cimens of ore in thc) tt1r:lSmt'ln1anMuseum collect:t on 

!!f,nd rtt9:tertal collected from the tmrfaee dumps near the 

'lJorkj ngs were f'ou.nd to contain boulangerite, galcma, p.yri te 

and 9phalerite at':l the-major metallic corJst1,..tttents in a 

gIF'tUg119 of aideri t€l I;md (lUJ),rtz. Minor cOflsti tuen"t;s irlentif:i.ed 

in l)olisrH:~dsectjonB were arsenopyrite, tetl."ahedrl ta, bour­

nord'ta, ehale~pyrite r:'.nd p,yrrl1oti i;e. T"1H pI'oporti.ons of 

the v~\ril)'lJs cOl'Urti.'tuents nhow 0, cOrlside'e..,hle v'Uriation 

between f:lpec1.m.ens. 

Stil1wel1 (1947) (lesoribedsome npecimens from the 

S;~:ray Mtue andtlHSlre i~J good agreement be"tween Stil1well '8 .. 

deeer:i p"t1,ons and the B:::;eeimens exr:unined in th:i.s in.ves.tigation. 

All of the rnin.era1.a and fea';ures de~lc:r.fbed by Stil1wel1 hO,va 

been observed and s(ma,~ ~~,dditiol1alminen~la (bournon:lte and 

pyrrho'tite) have been noted. Sphaleri·te is conside:rably 

more abur'ldant in some of tihase specimenathan 1.n tl:'lOse 

described by S'I,:il1wel1. 

:Boula,n;:~;erita, wl':ieh. isth.o most a'bunda,rrt ore rrdneral in 

the su.:l..l;e. of opeci,f)':en.8 exa,mined, repl"esen'\;a t~je Inineral re­

farred to Q8 jilm.c.soni'te in many ee,rljer nccou,n'tg of the 

geology :d~ thn Zeehn.n area. Thepropert;ies and i.dentifictltion 

Ob.L ~,l",.;", ho"~'lQn'()'I'ri'~. '''' ....\/~.',~ <;tT'" ,:1',1<'i>~'crl"'j""'("..•" .,. "".Lsewnere.t . ( PlO101"''1".) .orne~.t"". ,,, L,'''' (,. I,,' ~:",.~ "",' S 
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specimens of ore (etg. 1'.202) consist essentlally of rrtaseive 

boulallgi:~ri.'te with m.inor al!iOunts of 'tetrn,hedrito, gm,lema, 

bournonitat pyrite Rl'lG. arsenop.:{ri to ~prescnt as inclu.8:l.. ona 

INi"ttdn th~~ boulange>rite. fI'etrahe<'iri te is fl" comrlOfl assoo­

late of the llOulan ;eri te in these specimens, and in ono 

sarrlple (1: .. 50) constitutes apIu'''oximately 10% of 'the ore. The 

size of' th.e tmlivi,lu8.1 areas of ter-rahedrite within th,e 

boulangen,'ite rftLngf? from very Ftne u.p to O. 25mrn .. ,. 2,l'1f1 the 

tl.:Lxturul rc~lBi;ionahi,p suggGS'ts th,st i;e1;rahe,drite hru£: undeI' ­

p;onepartial replacement by boulrmgertt;e. frhe fre·.~u.enoy of 

·the fU38ernbl:Jge bOl.),I.~ngerite-tetrnlHedrito io in Iteeplng Ii'd.th 

the ohservta:t:ion of tl:t",el ve'trees and Ward (1910) that h1.gh 

silver valuog were often related to hi'<h ant:i.mol:'.lY content 

in ore :from the SPl"I~,y !"i!ine. 

ECH,J.I~~lnge:d, ta alf:3o occurs throughou:t much 01: the 813erite 

ge.ngue SJJ· fine rod-li ke (md nasdle-11..ke crys 'tal::.~ (eg ..P .181) , 

'<. ~'Wi·tl't th.e long'the of' i,he individual crys"tals ra.rely exceeding 

O.05mm. 'fhese 'fin(~ cryf:d;als ar~; common in sm~111 clusters 

lEU'ld ve:lnleta, and ()cct.::ud.cm,ally merge to form areas cons:i.~3ting 

of mFU}fH~S of t;hf,'H:H3 f:tne ftroa.~Jf. and nnEH::tl1es u (Plate ~59No. 1) .. 

fl';'i(J vd<lth of the individual mam:dve H.reaEl reo.ches a mfl,ximum 

OT ,:\evE~ral centimetres (Si;,;. P.. ;:'00). 

GHlena is leSf;l atl1..1ndant· than boult3.ngerite in tl'H~se 

spocimens,. and 2H rs.rely observed lf/:Uihout some a;:;H:wcia'ted 

'k, 1 . .... "'.. J f 1 ( on 1(~)t: )Ut)Vd' angen "e.. !.'!E~ ,argor C:U'€UJ,S 0.. ga.::'~3Fl e",. J:. :J) .~re 

up 'to sEnreral ce1::",ttmetres in over;.:i.ll l11"i dth I,~nd are surrounded 

by gangn.et n,nd cont,].in 1~j_ne inclusions of boulHnger:i ta, 



- -------------------------------- ------

89­

tetr;51hedri te, sphalerita, pyr'l te and arsenopyri te.. Grdena 

~;.lao oonurs ~l8 f'reql.ltm't fine (O.01-0.07;m.m.) 1."nclus:lons, 

of irregular outline, wi"t,hin 1;he maas1ve houlangeri tee 

130urnoni te fo;crns sm",11 irrer';ularly-shaped pt:~.tehm:: 

within the mass.ive boulangarite, the overall width ()f these 

inclnsions ranging from. O.025m.rn ul') to O.. )rnm. A small 

amount of hournoni'te W~J,:S a.lso observed. as nstrrow veinlet:e 

(o.OO;mm. to O.015mm. j.n v,;1dth) in Sl)hs:Jeri te and pyr1 'te 

(P .. 196) • Cbaleopyri .t;(; t tertrahe(1rite tmd galena are J>resen"t 

£\.$ in,elusiona within the bournon::i.te in these veinle·ts. 

P:ll'ite and arsenopyri te a,re Inv,ju'iahly associated, hut 

in Vt,i,riOttS prop()rti.ons, and occur as idiomorrhie and 6ubi.d­

iomorphi.c crYHta.la di f:lseminated through the other sL:lphides 

and tll:r~ gn.ngtte. Masa!vs area.s up 1;0 several centimetres in 

\"i1i.dth 8"re alao :;:resent (eg .. ·P. H39, 192) in ~,ome spec'lmens. 

In t!le[H~! l3.reas pyri to is generally 'the l'J'l():re alnlnda.r.rt of the 

two rn:i.nerals but occasionally arEH!t1.01)yrito ia the matn con.­

sti tuant.The in(1j.viduo.l erystnlG of each mineral range from 

O.01rmn up to O.. 5r1!':l. Both mi.nere,h1 have appa.rerltly under­

/::one ext~cnsive replacement by boulatlge.r:i'te, gaJ.sna, tetra­

hedrite n.r:dl bournQnite, and partinl replacernen't; by sphaJ.eri'f'(2)o 

J3cm.larlgeri te, te·t;rahettri·t;e and gal~~na occupy :trrtorsti tial 

areas in the m~.lSt3ive 'pyr1.te and arsenopyri"te, lilt'la also occur 

as fine inclusionn and. ve:Lnle"'~s wi th,inthese minerals. 

·:~".'.h<'lari+l'!l\ .; Cl nbl'i":·d .... ·".,,!' in ~'O·1·p ""-)"'''''ir'1<~n.r'1 (Q,.,. ''1.") 18· '\ 191)"-" i:;~:'L'~>':' . ~ • ~ v'.... J.....":;J c.1.: .JL,)." c:~.t"j, .J . ",71 (.,1..:;.. l-~.~ ~v ,•.t;.~~t,~ ..... ~~)...t.. t le.' , 

bu't is absent or rare in others. In ha,nd specimen t;!'}e sJihal­

ari'f;e ia modera;tel,y dark. 
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Galenn nn(} bCI1Jlttngerite occur an common lnclus:ioml 

(O.01mm. to O.1mrr,.) wit'·l:1.n th8 sphalGritc, nnd fl~\.:;ear to 

ho,ve part1all;,{ rOI)lnced the DJih:?leri ;;19.. Ch!),lco'pyri to is 

cc"""moll'\ l'n ..1-1)1.'> ..'nll"]e't,·I~"e· "," ·... l·n" ... ""<Jo"l"···ioI1 1)"1-,1.;.< N·'o ....!·"'lly'dL'::'.i.L ,1.L.,,(; ".:S1:' , ",i, .......¥ • .I. Lt ... ~i~lI' [., ." t;.:;"""~' ~ \.IL b~_..... . '.J.:....u~)' .~:;.t;; .'0 "to:.
 

X'od-ltke in :31',;1,.,0 vd(;,~ 0, maximum length of O.01mm. I'yrrhotit,e 

is present as occasional eXBolvtion bo~ies of sisilar ohape 

FH1i} Dizc, but in le~],; common j;han cll';lcopyrJ 'I;C. 'l~he :i.n­

rC1'1"':1or"" 0"1'" ("h ,' co'-'vri ',p "\n\-~ n.'rrrho·j--t I • .,. of''!'''''l1 ""110'" OIl" p!'n­.... I..,.".~• ...., J ... ,a,•.1 . -..~.l.J., I~_ l:'.J' '." c. ,. J:J . ~ ..~..L. h,,:; ... vx-·.....~) .. ~'1 ~':"~,. (':1 

merrt along cr;yotnl1ograp!1:ic J;laoeo in l:;he spJ':J..:' 11eri Le. 

A 1) ttlo chnlcopyrite 1N~1 also note,'! rl,S finEI tnclrwions 

nnd vwi.nlots vdt1rlnl,c 1,ra'ncdrite, a.nd :JS r"r'O fini~ jn(~lusions 

wi t;';'dn bournol;1j to. 
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AscemblanD0 o~ OMO ~'lin~rnlo.!:*', ~, u"~ ~~'l\·d~') .'. _~J; ~ •.:}.. '-", ~. ? 

COT!'lmOn% Boulal1r~er:L·te - C::::11ena 
Galena - aphaleri\e 
1.).Y1"i!;a .. ~3])halerito 
D(1)_langcri to - tetr'),hD~lrj. to 
Galol'l11 - pyrite 
Gfl1ena - p;rr.tte - splv:1J orjtc 
ArtHmop:,r1"i-tie - pyrtte 
C~'\···~-lcopyr~i·te ... DPh;~}.lellli.t;o 

n')1J-' '''n'~1'-'''''''-'t ,...... T\:;'r"t ,. '" 'J.~ ,~., ... t.::l.l. :':""'..)~1' ....... ' :..:"':;; ....,1....,;:'. J..'\':; ..
 

,\rEH::nopyrl. te - bou.lnn.<";(;!"J.'c,Q 
['1nl, ana - tet·':.1,"e1rite 

Infr'equel'lt: 

Hare: 

j~.rJ()nO~,~<:,rrite boul,w/1:er1 .:.;~) ;g:alonn 
AraerloPYl'l'te - bou.langerl to galena 

pyri to 
'\X':·HF101)yr~i. t;El - b()1)J.~nger:1. to ­ pyr:i..Jl.ie 
/.rHenopyrite - hournoni te 
,\rsenopyrite - ge.lcna 
l,rsenop;y'ri te - galena - 'tctrn1'le(lrite 
f\,roenopyri te - 8}):1O,l erito 
ArDenopyri to - tctrr!1r;.cc1riLc 
:Boulangc:ri te - bournonJ.to 
Boulnngerite - bournonite - tetrBho~rlte 
Boulrmger:lte - galena - pyrite 
Doulangerite - galena - ophaleritc 
Boulangeri te - galena - 'tetrahedri tie 
fJolll~ln;};er1toE) - pyri to .;.. to tr:}hc,'lr:!{j8 
Doulangeri'\;e - sphalori te 
Bournonite - gr!lena 
Bournoni'to - galena - sphnlerite 
Bournonite - pyr:1'..e 
Dourr1oni~;e - pyrite -tetr"hed.ri to 
Bournoni t.ie - o)hnJ,ori l~e 

13ournon1 tie - sJJhalerite - IjeLI'Hb.f'n ri1e 
Bournonit.e - tetrahedrite 
Gnlene. - sph8.1erite - "to ';rr1.}"ef1r~· 

Pyrite - tetra~e~rite 

2yrrhoi,t'l;e - spha'J eri te 

Argenttt.;e - covell1te 
P.rr~entito - grl1ena 
~... rgent.:ii,e - pyr:t!.lo 
Bournon1 :,6 - chalcop.yri Le 
Bournontte - pyrite - sphalerite 
Ch~tlco]Js'r:tto - tctr:l1~1edr:i 'be 
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B'~ 1." \. rttn • 6 i\:\ino; :n·t if..\.1 'f~ ,1,;, • 

fl'he workinOJ of J3c~latrl.l[!t sMinc, also kno','!h i\D the 

11,;,., n" . c "" r:'i J·1 '\,1.~.' '.. '.: anOs <J U • .• 1<'.( ne , are lClc' ted on the :::10])c;8 or ::;.::'rl!n;tineoe 

:1)'11 ""'''}'le'·',t .I. ...• ...L Q \;~ kJ ·t",\,.. "'U ,;...'!11~-t'+""rl .. ' ...... V '._ !..., 0'"i,J; .1·hA,_,. ..;.. ~..,('.·,th;..t- ­, .•... ' 'fit .1._.t~ -,..';c.r.c, ~"~' 1.1- ~L "n" •. ·1 of".10S0 .('ec't.. lJ ,,-.),.f t ..~ 

orn side of Ar~8nt Flat. 

Bl;",,·~""tt~t.OOV (106)2) !,.,(.,,}•. I /l",,·r.rib'",'''\.#~l .1''''1''-.....; CO'11n+r'1r. ,'.... J,.~u .!.;... l>J (~1,~""J,;".,1.,1 ".. 1.1"'" ','.'... ,.1\". • cl I,.o"r o .. U.L 

I1fj.f3t3Ured ~~m/) Sl},:ru,"o) pi'r.pIe, red [·mrl I'eCH' grc~{w:,:wke, ~)i.l t-

D tone pnrJ ml.:lcl.8·!~onE) or :Jhale rU3Big.ncl1 to the C"mbrif:l,n Crim­

son Creek Forme: jOl'1". rc large gossnnous fornKl :iiOl1 cap;:.:in'" 

.i~,,,m?:[U1'8i3e Hill at·~rc'l.e t'3d conaiflerabl(~ inj'icrcst j n I.;'·:e early 

(J·l"···..,l~,,. :_>'~lo,~'l.. f)..t:.....··• (:lpn,.,,,vll'
r '10··'·'neno·_ 't," or . ~,.t01t,":J'l"''''''11tl·n .... o.L< -, (,~'n(:1....... , 'Pl'·lt1r"""'·u (188·(8)J.
" C -r.;c··\('l.tt,J r __ ~ .. t'n'... e· .. _~~....!."., .J ,:;:-'C:~~ 

"" ,. (1 o'~ 3)'''1 "'1('~ I;) {','n1: ..r.:l'om.~;)I".,r (r~l wore am.ong· i;hose who prcd~lcted the',... J,_~ .. '",.. 'U' .....~ ',' ''\..,.. tJ . ,.. 

pros nee of good ore helow t1n gODfl[Ul. 

'rhe ~osnnn c:m:j·':to mainls of limoni ;;e 'Ni'r~h ;:30mo I\rol­

l"'l.·-t~ ~nd",~'-" JC' A lr (1q6~'3)' -il·1~""".. u e!1,o·ll'es·t''-''(1u "'hflt•J.t,....... "'j.")o'q~.l-... ,.~ br'e'". ,b..,.... /1• .11.) l:;,;", .;;.Nl",I:,,," .... , O"~'f);.. :; . t) ..... 11"8 _.< J.J- (:2r>_ 

r:i.ved from th,;} ox..1.(1~:;. ':;:l.on of IWrj 1.;0 and ~nganj,ferous 6100rlte
 

:In a highlJ' sheoro('l zone in ~ho 8(:3dim(;'!nts. Accordine; to
 

Rlj ssett (1962) the gOSfJanOUS mater1::tl eontnil1s up to 1Cozs.
 

of silver ,er ton.
 

F'oJlow~·n[.~J,. ..:::. n reco'··'m"""·ld..,.t"~onj ·1!,\:;;;L. by T.ll~cl'<e..1....:~} ..'··l-L1 ("9(}0)~~ 'U""';'~'" ~ .....Jlll­~.. ' (... ,~ J. ~ ~:1,;,' D 1.1 i·, .f.<h"1·"_~ t.l..&...J~ 

ing be oD.rri'ed ouL to t0mt Dalstr'~p's Lode bnloVl ~;ho zone of 

ox1d~t1on, two hole6 were drilled by t~o Dn~art~cnt of , ­
!j'\r"'-c""c, of (T"" ",n!"j po..:! ,..,V"~·]· te <:'1<1(:::000; a..·+",;~ ··:i.l··J·... <:<>i" (··r·ireM:: nes. .r.... t:Ao '00 " ~,~,L ...~ \d !'i.(.:_. c<:'_ '-.'1 J' ~ .1.. , .~ ~;..I... ~~ u ~... "- t,l .... J • v',,'" ;';.1 .. " ...... ' -4- ,_J 'o;J 

were noto(l jn tho ClrJ.ll core (Jack, 0r>- ctt.), but no 

minernlJzatJol1 o'{' 8conon~ic interest WtH} iHscovcJred. The 

workings of Dalstrup' 8;\11ne 'flore nlBo C1E)'1n<~<J oul; rmd hove 
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been descrihed by Jack. 

1:'ho work:tnga {li<1 not exteocl belo1,"J tlw zone of oxid­

ati,on, and the only rioh ore extracted, from the mine (t;>lme 

from No. 4 winze, according to Tilley (1891) and Jaelt( o'p. 

0:1. t.)... No production figures are a,vldlable for Bs,letrup f a !iI~1ne .. 

~r.il1ey r~~porte.;'i the following a.ssays of' ore from the 

v~!inze. 

:Pb,{% ) Ag(OZS. per ~on)
 

"Canary ore tl 59 888
 

Gosean with
 
native silver 27 830 

Galcma 76 178 to 198 

CeZ'lJ.ssi t,e 70 15 

"Soft sulphiden 73.7 343 

In addition. Tilley report,::;u t at a hulk sample ,of" 

gOSSl.Ul and galena from tl':m same wlnze ta\,ssayed 1190~s. silver 

;,ler ton. 

Th,e "ca.rmr;r ore tJ int1'w aJJove l;:tmal:rBis is probstbly 

largely bindlletmtte, atnee Petterd (1910,p.26) states that 

btndheirn:i.1;e was known under 'tIlts nSU:fle i.n. the m.ininr; n,elds 

of western Ta,sl1i?nla,. It ie, however. posatble tha tthe 

"canary ore ft in thi.n analys:lfJ also incl1,1tlr;;,d at lea$~ some 

massico't. 

Sf!'l::dl amoml'ta of ceruss!te i.n the fault zone' :tn the 

w01"kin{:;a were not€)1'1by Jack (op. nit.). Aoeordin,rc, to Tilley 

"" ., to":!' 0""" .t'" "';", '.,.t) ." '''''':l''1'....~.'" -ro·. tt......tV'!,! +1"el,..,',._ 0_y.1I'··- 1 ,<::> a·\. ~.,..13~I'bo],' 'te ,. bv :,,)1 na...1g,9.... £:l,,(,1Lh '''d· x' 

(P •.fit. ]3.e.lstrup) in a trench near the wes t;ern bounda.ry of the 





qt':'.... ,J'. 

r, r ,°'0 jf',t FJ '" t 
... '. '~J. ... ~...,s.-x- T••~!I~'. 

~:he workinGs of r:3evE~rnl mine}] are loc.a't{)tl 0:1 the })Dr­

t;~ on of Argent Ji'10,t v:,'~rio' l:ie~3 hc:diWeen '('(:nnr,,~r10ne Htll, i,.,Jleen 

Hill and the "'\Testern bound.ary of theto\"rlf:,hip of Z,eehs.n. 

The Ar!'~ent Fili11etl v'ere 85 tV.atec1 on thlo 'rt: oS",..t ...... ·4'J.&-',A ....<1'e Ylt Pl"'t"...J :.,J.,. [:;. ' .J1.. 

,•.,'.., 1 " +h"~· if :"!.~ (·.,.1 "'0· 1" '''1'''1''1 ,'" ·t'\Y' ":,~,J.l e 'h).El 1.J_.:.0 <••"._,c:> .\,!1 .... 1i,_. d,.~, . ·,e :.;ilve:r (.:UCtm :gxtend­'··..!.d1:# 

",(1 l"''''') '>lI"!'l(.' S·~ t'L'n~' 'H1 0'''' +ht" '':If)l,+1'''''r'''' ~'1 ,!\,~ of '}' ",."''''' tfl'11~~:J .. J~~ '.'Yr;;.;:',.o;;." w.;." ~'.'_',,{Jt...... ,' J..\ .\!-,;.,.", ............7 .... .'t~#.,~ ..f,.~~;;;: 1..i,; ~.!..t.'.~j'\' ~> ~ ··.~t.~~.,"',Z;~J. 1..., _,.._'"
 

DescriptloYEjof tlw 'Norlrj n.i';O of~,heso m:i.mHJ 11re j 1'1­

'0·' p ,"1,,~,..,J.].. '. i n r '·"'i'·, ·".' O~i-,:,'·".L_~,',] '1 .. """" "',t (1 Qf'. (.1 ) V ,~.,.U.·.l•.n ""l'j'"'c.J <.'.,.1" I' ....v{ .~ ,"....." DJ.) l..o •. ,. f, .... ,- ('1 , J<t:; .,. r't'::":' 

V",' .'" ."1' ''''''1 '1·'·.,1·~,~"'·· (19"')4) ,r·i~ (1 qA "j) fn.,.,l""'.,,.>3(1921),~. t ,;',UU81'.,). d.l..L, \'J,.J·'..!.'.:;hS <::' t ".el.. ::-L,l, .l''''',y.c.vY. 'Cl.nU. 

1:>, ..... ,.•.~ ( 1t" r.: 1'" ) ''I ~ 'nJ ,; ,'" ", ':J.t'-l- (1 0 < 2).1.) ,,). .L L:, Cr ";:J ,I . n·t d,l..l..n _ .1. "., b t, v ..'7 '..) , • A le.:r'g:e murfl')(;,r of l()des 

VI "., ~. ':'r'! "'v:. ·· '" ,'. "\·h..:·· "",'."",-- {O·...,.(.j, ..... t' l. ;! ~ ...,'q '~1"'("o·p"'··" ",b ·~o.~C.Le CtJ.i.h.,'" l': on J.h , .....1. '·' •• C<.:'. 'V"•.r. ".:lJ L,; <,.",,, .. OI.n,s l.J 

;'}] 1 of ()(. 4) b' ..I.. M." ", .•"a.,. ,er. j..... t "U l;< ."",iuy !NB1~E.~ too Elmnll to be of. eeonoT'1c 

in\fiortance .. f.t11e" 1?:10B ~~J :i.t~t:;;-()rt~J>nt VJlorl~.:1.11f·~G vre:J~e !;1!.OSIO known 

'." i'1. "'~l "l ", .....£l"~' "i..t, 't·:; "''''' ~ ·'t ,~" 1·· 1"".. 6 1, .•, ·;n·..... 'Hq Kt0 J')t'l,.: ,.·,H::: l~-O. c; ,,,,..J.6,,;;!.,.IJ "\",,,£>6 8 ...1,.,. l,,,le- I,,). f'.lb ..;d'iJ l.",t.ne. <i'" Co 

Argc'nt :l.S loeR't~~d in t"'con'thc:rn portion o:f t.he c:,rea,. while 

"''''''''''r''\''''''l'·",,",t·''''l'''· ......""'''I'''' .~. r""H'·!- ' .. ~ 2.·fNo. t:.~.~ I;,. ... f\~"'nol"""'+t:~,.::..AJ;,t" 1""""",;,.0,.", t ..... }}j:,'.,... }4"'., .....J:(t:.,~· Q .;} ), ,u.,.. ....L.' ~ no·..··t',· v of tfo,'.;;~ ;. 11~.,.r'.~'I.~:J J..~ 

"'I~(~ ':; '·p~ro't.·i fi""'te" ".I.. w ••~ I'" "Ot'''}'' w,~·t O,~·q·l'" r l "'" "'. ··;hn:r·1- of(Ai~j•. o\ c .....;i..,.}.;!· - ,.".~ .. _~.,:.,,~j, ;... ·i.~t.l <i: ....:.::" •. t,;ii ~ __~ _\.1,-.£.... ," 1;.... J . ,: Vt. t..~ ~ ... ~~;, itt ;.) .... ,.• u ",. 

'tho Plorence Mjne. 

Tl'L1· ..'t. (1 00:'2)' ~ ,'H', f)"'; '. "~},• ...,, -f"l"l ,r'~ ,,11 ...·,·• .~.>-'I.p+.1' .. ,...ru. ~.8se" , j\,.l. .<'1." •. >3 ,.:, ..•.ven il.".~ .,.. o .....::...ovtJ.n"" .".),:.C'.,. .i_ '"' lJJ.on '" ..... .---,­

t):10 general gEwlorf,Y' j.t! the vicini ·ty of l,he: /i,rr;ent MlrH)s. 

moat oft,he workin,;pl D.re wit;hjn :faulted an/I f'3haar­

ad. CUJfLh1.:':l.o.fl gro;,{wnol/:e, mudstorln Dnd uh le. The C8.mhrian 

rooks are :fr'ul'ted a.gn:lnst IJevonian Florence 'lJ."I''f;zite OtHJt 

'f' ~J c "" ~ . f't ", '-:I ,,·.>·1 .' ,"'" ""1"'0 l' I~' f?' -, ~. "'1', ...... t;. ..t .•" I!'< . 1'1 t1 f.']"'" "1>0" lO. Q ~,(H:1._... , !;,.J2,., ,:,,·b"'..l.. nnv .,..... V(.,.ro"" ..,.tC',\u.".J:Z_!.vc a~J.. " ",-_"",,",,. 

for:mj,nr: 'u.. een H:i.l1nor'th of the No .. 2]5:1' ft "en") 'N€H3 \', oftj}lG 

No.. 4 sbflf't .. 11 

-----.. _-------'._._-----_._­

I 



96. 

TtHD worktn o the N.:i.keNttno ltewit;h:i.l.1'~he :P:reof.u'lJbrir.ln 

Gom:.h C;l..~i,?,rtzit(~ nn(~ Slal:;e. 

From tIle varlO1'u'! f).acounts of the YWl'ldtl:0;' , of thE1SC mjl'20S 

:it ir:.; Jinx-ant that th.e ore boc1:i.1~t~ were fif31i.n;rJi:'(:? vf:ins con­

sJ n ~'i:l nc: 0:1" gglcnn wi t:h v~J:r:j.[lb 1e E:l.nrountGof f.1phrt"le:r:'i t~f; (~nd 

''''vr'j -I- ';l .; .... ~"". f" ~""r"l' "",. p'l"'d l·",·, ...~·tl? "'.'f:' 110::0."" i 1C)O'ti) '>">('jJ·C,!·tnI1J:....t~;!. _ .. t~t.· At.l ..,r.1,; 1-•• , .~. Sl.:_.... ,.',.j.,J; "", .• y.,,~...t.. 4,;,t. t'CL ... \:;:;.:L \ _~ t oL >;';"".r..·t ~......».."C 

a::~8D'V,.i ~n.,(:;...i::'lJ!"'e~1 ft'lr']~ .. en~1' "1.~._ ,.~ ,..... ;,'1')OW~ la~", r"~fiJ;re''''::::::t . ;.; 'i..,t <'-,'V,j .. '" I.,; . ',/hic".~ ... 
h ,,1. .•. - . ...." fy'op. ''';' 6 f

,'_ to "!fh7

1 n~" .... ",1 f"t"', 0.6· \-,.,,"t~ 1°0. 17 ", V. """lv··""
o. el. Y" '('·r'')',dh" r"h., ....",d,}""!".'" ·:'... ·it't~~e,.",,,t dl'., ... 1:'",.]7;~} .J 0"".;:.• ""·f· ,.Lt fJer .L,C 

~ v 

of t;h:: lode~J in t";',L; "I'en Y1Bre ap arently~?rj.m:LtH.r in (rver<),11 

.... , I" )compOfJ i. t:i.on, hut (,H:'l(, It)d (~ (No. 15 OT 't·n ..,.. er on '!;hCc'; ~muth-

ern Blope::::: of ".:il';lee.n IU.l1 V!:';I repor1'iod 'by ;;'j801} 11)1:" to be COl'n­

....posed of' nU.B.:r;.;Z vd th Clt Itttle s:idf:~rite and It a t,:ood dt~al;. . ... of 

ge,lcma and. considerable (p.larlttties of. ct:1}J:i.llary and :fEd.'ty 

;jr}.J"esofl' t~tt. A apeeimcn inth() Tar3ID·ttl1.an. MttSGum Co1.1e<ytiou, 

n"'o ''''')4'::< 1·~1i'(>1]e·~'t n-iC;'."!:\""'''''''J·+'~U ""'''~-'! .,,"~,.,,, It,.. .... ,·· .. ...,t 11.'1-'1'''''' '?''''''''''l",..,n.1:1- .• j\.:Ji ..,n·loo,r '.;7... 1" ~., " .....,... \J rJ <...'.>J;':.t:~'.;:I~.I.&.11 .- """t.;· J.. .J,.. vir U.L.';!..., 1 Lt..~:;.\."~iA.J. t~hM .l-~Q t U~~k ·QVi. t 

:is in keep:i ng ~:d.t:h. V{i.111~rts dH,'cr:lption o:fthe or~'h This 

G:',C!cimen COI.'Hds't::J (:if '2lJ(1r1;z and eider! te eOf~..tfn'! 1j':i ~;~"; fcltetl 

l!H~U.liH!.H) of' G. f'tfH:: a.o:tculr::tT mitH.H"'<'l.l whtoh h~):j heen 1.dent;:lf:I,('1d 

,~.,. 1.-.(, ,]., .. '·t·'··- " ..,. ~ 'I" "'~-!"~' of,., v ~,·'l! '1.' ,..1·.P{· ,,·· t.!;;·, ·· """"to­
,,'.,~ \J~I'l", •. n,~,:,er.t "e .\y ,,'v ",.f.lS", <o..n .li.-r ,:(y 1,v'lJrt.l6. ,t~.l ,A. r,."''''' .!. un 1'1'.\'" 

gr')J?h. 

Hyalite was r(>c{):r.dea by J?et-ten1. (1910)t bU.t t;i'H3 loenl:i.ty 

Vias de~Jerib{~r5 only e.s "the A.r,:·~entfiane, Zeehan1t 
• 

Spmplee :ror t;ho .'fJJ:>c.·aratjon of polhthnc1 s.ect} cnD 'W~,re 

collected fl"OI~! f:1r;r:f;'n.'~'a Bu.mps nen,r 1;11.e v~U"':tOUB workings. in 
,.".' 

p:)/:di:tion E1Jome poli8hc(1 Elections VJGre pre}?arerl frcn~l s}::eC':i..mens 

in. ';;hc Tru:un[~nian Museum Collection. 

~rhe spJ9cimr:m(;! co~r::i{2!t, l~.lrgoly of galena .?I.rlil pyrt te ~.''dth 

http:0"".;:.�
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.... ·1 "lOr '3")1..,£··] ""''>~1'+'''' ~ '''t ':> -.,.• ,. gu""J'.(' .. ..t (::l "r"' .t••:;, ".. '1" 1" ....···z '~F·r, 11!H....LL • l:"i,;r,.",i ..... v..t. 1I~ .;'.. L., "':.~< ~:l')"'.t., . v ....", "J...t \::, j~ ~tv :~~~,.-,l . '. ..l't. A. ~,. '. 1• ..I.~:.-~t3.'., 

<:::mouf.rl;:21 of t1.rfJ El!:W p;'TI':.l t~;;, clv:dcoI'yr:i. :~O, tctrn::edri te, bou.l ­

oJ1gerite, bO'l1.rnoni.. td;;, :;.yr:lrc;yrj.te~, p;y'l"'riiO',i1,::, rnn..rc:·os:i. "e 

i"H1d f:Jt,amd 'fl!n i."ero 13tlDO O'r:'UGl'vn{1 iL I'Jol:L::;hec1 sect:i.onu.., 

AlthOllghl,ho jJ!'opol"ti on,) of ':,he rnel,~j or cOllstit.c\c·ntu 

vnr:l C flidd{:rn.bly 1)e"G\7Elcn spceimom;;, galen t:: ;-;. clcmdnaht 

J1'le'tD;:tl.i.c m~.nj8re.J_ :t~'1 mOfJti t3I)e'cinlOtl;:~ ~tlll"l()lJ'f~~'1011·ti ·~:-~~-:.:L!3 [;}.l"e:.:.~:. 

rp ~t·_,,",}, ,,/".'1.1..•) .', -, '''''1" ,"," .;. 7"." , ,.,.It!' ' .. 1 " , •. , ...... ,.,.,,:.y'" C' 'f'i"'" 4'1.,.(, .1. ..:".!b-l.J. 'J~', :L.3 '.., (l,.,,"l·... l. J.t1 J.>-!t.:,flJ 'J~ t;"lb ..·~j:.C,Jl.,h." ... i" .3.•:;1 '" 1••.1.:.: L1­

(! l·,·,C'·T "'YI'" 0 f '''<''1''>1 "',1" l~ ~'''~'' "'.'.n. (-")~~l'l'l ,. v·'· .{..,.... "'1·,··1 " ""1"'" ''''''1 ,', l'~) "j .,,)ll.~ .•1,_ ~"t.,,:).L 1J.. I::> 1 " '.•:._ .~_ !;.,_. t..l..~; I~); ..,I,~}~ -i:'U ...fI.' \. l,y(. l", l...t ':."~ ~j t,::: ,. J,\.l ..t. ..J.. ~ !,,;..! >v . . '_\;"'" 'L,~;tJ.ll. 

c~ "i "7. (:"f. ( rv'OOr. - 0 2·5·'p·:) ,:l·i.:;" .... tJ:l(1\·.·.·)·[,~·!l-:·,i,"J' ~I._.;:..J ;;,J- • _.,., .. ... .;,L_U,." ~l.~ 0 . ;.~. -'~ " .... tA "~ U tllr01J·c:1'iOl~.t gt;11,t3rlfl,~f 

"" ""i '7'7 "'9'4) 1\'";1>, .•••. ,: .. "', ', ..•.:1 •• ' +. ,.. .. +<~ •..•,+ ~ c' 1 .....""+ ' ( 9b. '''''. t.). .. .1.,.0 I;,..:....,1.·d.L. :x). "e ,,(Hl'''~L.i'' .t.c,. <1.1 f.7b'J J.n 

U,)clr::imerlG (')o111;:c!:;oi1 fl'.~orn 1.:;l:w ,outhcrn nn.d ;JOU'th-VfCS t.ort} 

l"Jort;ion:'J of t;}lJ;:l are'}. A 11i;·tle t~tr::'lle(1:[':L,<'3 j f:l £11so 3,13,,;00­

1"'+ ~,.~ ""'t,1,~ 'bo' ~"n" >'1 j-.", ")\"l.1 r!'.;·] "''tl''; "n+~"'''''' ··t,~'t" "."] ,~ ......<:.c·.•1··",<;... (;1.,1, 'et]. :,,:t.~,' 0.:1".",,\; .... ...!." I..;.,t .•euc..... n .t. ,"'::. .... 9 .,"b-l<:,. ~ ..I ...;;o,,} ..I.,....
 

~':,It· .. ,.ill'. ~'~·'}r:... t\",,,,,,,·tT·'~ .~~ .. "-;"1';1 ., 1:( • ..,.,t ~.'_") of " ,~~("'r·'· ~ ~ ~<{:,:!lC.J: n"~n<"t ("f) 316)".kiSS .... .JC !ilL .;~"" ,'v;:''; ,r',.'.. ,,0 ,:.;.,,1<.• i!d J...l.. ,,0 .I.n ""ciE: ';~P'j ~.i.LI(;;!"';) ",.... • 

BOU.Tnoni(iC Was ObBervGc1 ~V:} :inelusion;;1 ',·;i·chin ~Ghe ffiEVH3:}ve 

Y-:'l"'n'" ~'", onl"? "", ...., c""')''''(''~'n""vl ('n 39" 4) r"r~,,,,, bOU...."'lOI·l"'·,J.'"... ot"'I",·l,·,,,,_.f.:JJ<~\' 'Q. _.t:,.... "".. i.., .j V~J,t_~ .'1. e~ ,," ..J..li "':;tl. ~r. 4 l.t... ..:\..~\],t: '..4,0.$. _ ..t ~.,I~ ~J~l,.J,,"'.l<, $ ..;:1. . 

ior.m rLre not; eomrnor'; in this ~,lpecj,m.e!'3 and. oceur'):::l f:mH~J.l 

( 0 0 ')1'·..·,., ) '1)0"""; "..... ,,<.t't 'I r··' .....""1' In..... !" I,,,... ne .....} '~11:"i. 't :..,L''I.,,:O u!- ... ~ }. t'";:~::{~\'"'t. <:''i''' ,'"JJ.J.C.k,S:"- .. 

BOlll,[ln-:',_:,~er:l is a1ao present in t~lG g:).18DA. in most 

i:.t;;::ijc1..men:0, f:tn~ OC01).rs a:3 fifle ·n00,ne - en/'t J2'od·-l:i.ke bo:I:1!:~s 

d·~'~t~";b'·'·""·=: ".l"lT'(·' 'rh ·i··h,., ':·~'le"I··· NIl""" l'!1 0 v.iml·"" len"ct·l • of "'1"'f:U} '. ..{.,.:;. !,.;t;.",.. -:.J.. t1el:",\ l.H.~. ·....... tl,.~".~ ,J" '-.... f'~~~-.\' ~ :,...1..,_;i~. ,l.~ 1.,-... L\';:f~-~'~. .'~ ,...1\1.:..1. ..... ",~, 'H f. • H',t·-.;:;;: ..
 

boOtes io O.1rmn .. , bu:~ tll~,~ major1.t:" cl-re lef.l0 thG'.tl O.O]l;'ln. 

'lcceJd.. orKI.l conlIK,ai te ::o1}J..a.ne,,~rite - te t,r:.thedri te hod iE~S 

\,'''. '.' nOA~C. .,. .]. ( 'f) __ ''f')'' /. '1 -I- 1 O'l..li\,.rl 0 Ct-UI.. "'r ol ... • '" " l'y c,~, ,;l .. "" rc' ",,.,.," ""­,'rOxe; J. 2 ,1 6 ) ,\~.u,l ..,,1- .t,ng 111,,,.lll. .,.... ,/ U.l...:> •.~",dl..~ 

ntf~d. fine bOi1:1,(~M, t;'ho b()ul':'nF:orii;E~ 1:::.! oec~::;:1 onally conc(~n-

.J(;I"a.ted :lI1tosmal1 ar(')c~fl up [;0 O.15mro'l. l.n overall v;-ilJth,. 1",-1th­
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in th{3 ga,le-ne- (ag. :P.. 314)" 

~a.rKyrite was observed in only one specim,en (p.80. 

collec'tec1 from dumps t?'.:t:; the fro. 2 Argent Mine) and ooours 

13,0 oCC:Et~}ionalfine :Lncll2s1ons sporanically clistribu'tea. 

'through the galenZ:?", "rho she-pe of these inclusi.ons varies 

from ovate to i.rrcvular, aud the size ranges from ().02rnm. 

to O.07mm.. 

Pyrite 1f:3 d:'-sserriina:l;;ed throughout much of 'the qua,r1;z 

and :~;;j.deri'Ce ganf;u.e, as 'l(1i'hm.cl"phtc and aubidiomOJ."I)hi.c 

cryata:ts rnng:1.ng f)"om 0.01[(];1 .. up t,o ho,m." ell'1c1 also ooeu.:t's 

as fi1EU3Hive :mateI'ial in po, ?~ehea up to ~,h')ver~\'lcentil'iietres 

.~~ 1:1. ""';"/"11tu J. 'a;' i "")""0<;~.... <0"8... ·"'... ,,,,",.....~1.·,:lIt .....lI ,. "b<:'.,,,,,,,,}..6"'1'~...:.. ",,,'1 '-"',h01:.1.,;.' ­fj·.,."J...l • "',)·"r-t··+ ... .I,;Y .~)e' ,';, it}") ~.l.AC '...J J' 

er:i.te arl(1 appears to hfwe bt.)(m par1i1.ally re-.r:J.1.1ced 'by the 

.,...•\1.,,,,] "':r.o{ ~"'. ""~'!'~;1 "''''''t·e''''·'..'f "1""1',7 r~"')l",,"'''''{1l '-,.• on '1 ""11''''' (Pl1'lt"" r.;&.,;, ,k·L~\.}" . 'v·~ """' V\;; ,~,,".. .i\~, ';"./:\.. .l.:th-.L,{. \i V 'J 'V 1 .4j;';i\\'';' ~'""j U;J {).t::f~ ... _.. IO;.i- , .... ~{.. 'I "'~,.. "Y .......-'.,
 

tiro '" ). l1l_ r" .. n' ~"'·"·O " 'It •., • ( .. 0' '1) 73) ,). r'~' D 0 ·c·'· e' "'~ ...11 • e:;.. LU ",a ,1 '.'.ee .·J.l.',...·ns €l:,." • .1,.... 1. L ',~ c· ur.::.. <.~ 

';l,(ltomorphio crystals (0.01 - O.1ryu;\1) with.in m:'U:JSive gnlentt,. 

b"·.. l"r' 0·..·1,""1"',:> (·s'''' 1;) 7<:3' 1':/"""0"'''' ""...."'J ........... "" ·~·~I'··Cl."..·'1 ..it-1!111 .... ""Po ... "" ·~/'"'t, ......f,. .. t':.lQ;<t;.J L:l'lt: ,.,(;.. t J ~:.~t~»- ...... J...(t~ \J"""'",;~_V,,A..v ..;"l' ... '"'~_lt.,:,..I.,.t.,jv~ ...:. -.&.u... (',.~~1 .. ·.,:.c:t.u 

am) fractu.res w:i.'th:In mf~f.J3t'ife pyri.te.. A ,c"JIi'J:n.l1 amount of 

tertrRher'lri te a.Hel chalco'I':ll"i.te is O<1ct-:tslonally ansocin'ted '.'11th 

·":\'ir-· n"",,'l C1l1~j~ '1 '" ,t'l,,,,s,,, o~.O~~_I!>""""''''' "'''' +r}4n ;;1'10:" 'r,y,,>,,·j'1-<::'. A·r ..' .........o-V, ..,Q t)'"·.. ··1...~;··,~ ...",,., ...... 44. _..... ~ ~ V .'-"-4,,,~ww:~,;;;;}> Vf'..i..V.;,.·.s. -,." ... '(;;i ""l . ..l._,,JC_ ';JGl-J. 

n"{I"'::+'e,) .'", ,..;,." .. ,,11.,1 4n ..1..;.... n~"':J·O·,·',.lln.•.•C!"''''''''i"iJl-,,,,,.~.Id.,,,,,J,S
O 

,",'' ('0 31 5 t .. U "" J.~.' J .. ,,;.<.:> "'{·'r"'·"·o'"U.J. ·· ..... "''''.''' .. ,t,•• 3'1(,") 8.•; 

c lLulters of :L:H olnorph:Le cryottlla wi;jh. tiSsoo:l.atea pyrjt;et 

.,.""(~ "' ,,.,.~.. O,!·h .... ..,· · (iJ'jb"" 'P Cl"}) '<c' {'j '" .l i'! •. ,." .......:1'.... . "'" <C -"",1·.I f1 ,.• 0,) et,.,. ,reo ). ..1.) Ch ,01 ;:",1].0 cry.3 bO_ eC',loo",.1. j,\J. '·.r ' "] l,Ii...... 1oJ...l ;'.,...to.'{,'';':'" :'1 "'0. 

w:1 tillnpyri t e f got!,J. en.8.. g,nd qU~:l,r·tz. 

<~~·""~·''''!''''I''''';''·'''' '"''''' n~"'- -:""',', ,'lC/0"" '~I!" "'11~"'''' d'!"',~-i,~""",VI"" ,"'t-,.l '''h''''UV1l)~:'O" ~ J...l,:t-t:;; J.. \l.:J' .1.,·ij t~ {.~f.~.,~"c -·,c,,·Lsl.,lI _~&J. tl.'. t.....:~lt Q..kJ'C.';:"-J',,'--.4'uWX.o<l;.Qf ct.J.~. 'If'',,,_~'; 

~t:) .;.'\,~,~'i't."J,::,~ .j 1",-t. ip'o. .t'l'~ J '7 \W' +''', ~:)"·,"l. !El"f'l1'"re'''"_Jt:",·"n't..~ ,t.,·;,," ,.- l"I"'yc. .,..... ,S,(.i,,-~'.(.,lt.~Q ... t} c.,,·~:> "" s"'oot~.,.w:..r~t1--;'-U,"~+e'~ '.),:.... ,,'. ,:ru~' .... L~.t~:. '7\11/.. .!. •• e 
,"' ..,l,'",] .....,.,.'i .".~ liP, '. e""""f"""""n'!-l~" l~''''''e'n ""xtPI·},·"tvn.ltT rA",) ", ...."'('1 t"yi:J..~3rt.Ci" .. \.::i..£, ...... tol ........ ~,..(..~t.Z.•~ C~'i';j c.~,..:J·V .tI ',../ v,~;· ~ ..., ,...... -,) ..L y.; $J;:.....(".~.\,;OQ"'J, il.;I"
 



\, "...99

")'-",,1"-''''', ~'n'" O.... "'·"~·" '-"",', """'1n]] ~ ....p~<:",'i 0""a h Cf '~t'"t}l"l'l t1""'1~""~r.)fi •..,.t1:£l,. (;'1,<.,,~\J. ""', ..... ::t,~...!,. S '.,:,;~,) ...:J.l'.~_.~, .. ~_ .::,:--ttJ-. ~-"t.."rlJ .... fl ...· ..J... \.,.A.ti,':; .. \,l .t, 1."" ~l';."" \(;,l']"'",v 

Ht,") )i'!<".T"r{,. tI •(Plr:lte 5, The size of ~.,ho8e inclus1ouo rnX.lge9 f:('om 

T"1- ,1",7""", (0- 11(,~f,::"r',-)	 , ',' - c"''''c''''''1''' rn-;11al 1-",trt:"<: (":t 6· 0 7))v ,~ry _'"'''' n_, •.j\) ,.11.,,,..	 '!). ',' , .' >,'J,;:_ v ,. I "'.1. , •.~ - .. .1" 'C, ""..;I "", '.' ;.; t .J .. 

Fi:!'l('1 exsoll:rtJ.Otl bl,}b~J err c!YlcopyriLc ~:"r(} corrrrrion. wj't}:\.­

:i n tli€,:, Hr.:.h;11er:i. te il 8.1:1<1 O(~C~l.'_;:t(Jnal fin.El bod ie;;:; of lWX'Z'hoti"te 

are fth:o present. lJ.'heehEtlcopyri"t;Q bleb~3 aro rnrel,y lcf:r't~or 

than 0 .005mm., Ylliereas ·V~c pyrr.1Joti te bot J C~j, which a.re 

e:cmern,11y 1.'0<1-11 ':e, nr'o l:'et'111efHJ 0.01 ~r:(l O.015rrn;';e< in length. 

The oodles of D'h~?lcop'yritit;; nudo pyrrhoti 'te raI'C~l,y show a.ny 

f:l!gfl..P€Hlt in t1:~e8e c' clr;'K:HHJ. Ch~~Jcopyr:i.t(-.: W:1S ,'.1::;'0 OOC2d2l­

. 11' d 1 ..,. , 1 "'" ("1 ", ... ):lOnt'L ',y O:'f3t~.u:·ve . a .ong f:'·pnnLer1.',;0 -·')J._J::f!GI. eon',,:JC\dJ J: .b::': .. 

In i;boGC C'ef:IEJH:;11;hc; ch~11eop~lriLe - \):'I'rn~J miJ.'1"O"N c1:tscont.:i nU.OllS 

r ,l)m<" (,,',' to 0 '('1"f""" J"'" .....~?J ...l ... ) ,', o,,·-/J '·1,,",, ,,,,"'·!··:',1,.,."·';'·L") ";'lc1'l'",.t.. -'".:~; 1.-'«.;:".' " • "'.I .,;,;\~,(" _ ... J. \~~'''l.-'~\ Vf.J:. (':1" vJ...~1\J ;,J.",l.';' IiJ'J;),;.l'_:l~.._t:.r.,.J.l.J"Ii;:;;' J..,l., "" . {,Ji,;;'-­

5.01:10.	 A l:i.ttln c~!·F!lcoI.'r!":1·t8 ocnu:t':]'C:\f} inclufJion;:'l., O.O'1rrun. 

Mt-l "'~)"l "1 C"'~ ,:1 <,,,,,,-i "t~ "'r~,,1 .r'·'J1·La'I"<'~ (i""'l ~'~3) .,;>"".,"~otot 0 ('3r~,,~'f."'::} 'in. W4~~'1	 '11 ..._, 1, J~ t':::'l ..;" \ ..1. ~:;j.,~.A.. ~~, ,~ ...\.•~", <:;"C,Q .•.' J .... _ ,:"/ ~L \.1. t,,,.) ... :, .t .....	 ~J:.J..I:,,,, .t. '. \.1 C.Jli1Li\.-~l 

T}~T1<"]' "I' e (p '7°.)kt;.l"·J.. ~-~ .,.•,.,.,. 

i'/inrcnrd. to L:; rr1::t'c j.n ·thf::fH; :3J:;oc:tnerw., tUl:,'\ oeeuro only 

,.."q ,('of , j·,~-t"'1"''',.. l ",-; '!'l',-'i~ I"" "",,"-1"" '•., ~. '.'/:' ("() ()3) t::' ......,..., ··1 +- - ."
Gc>, .:..I,ne t'c.t, ~',:. _1..':'..,. '". ,,,! .... n, .ld':h>~ ,<l!:l JJYIJ.....:, .:•• 0 • w ,,,c,.dU.1. v(:: ~a 

also l"Hre anrl W3J) o};rH~:rved '::~.8 1"1110 i.nclu.!:iiorJ.o '1 thin p;tr:e:i. 't;0 

(J?,83) • 

"til"l ,"''''1 J (1 Qi;C') "'e~")"" ".. -t- (},1 "ll"~ ;",.,.•.~,.... IP1"''''''''' l" ~" ''> 1"[ ·t' ",' J ",'u., ..L..':I'(,;;p,~.,... ,..1./" J,. "i'\.·i.JI..'\J'·,." l~,,···v J.'·'.J~~".;i:.,} ..... ~t~ ..;'I;:o: ,lA, (.;'/-~ ... b .{~ ... 

L~J1;.ann5. te in a specimen of ore frcl"Dl\rgent rrl,<"t. According 

to S·tillwell"s clc8ct':i.ptton;::;9 the stannj.te 'N[:lS intin·,c.. tely 

atmoc:i ate-a wit;'h ch,'lcor.yri'te and. fJ'ph:'::lJ.er:tte. 
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A"'<'''€,l"ilbl~tn'p,,' of .','['0 '·,i~~0p.·'1<;>
Nllili~"'1.-;o;"", ~.~~~t;-;~J' .. -~~~"'t' ._.. , f~· 

COlnrr:on:� Galonn - P,:ir':i. 'be 
Q)Jl~.mGl - Gphtlleri te 
Galena ~ }~e~re}l,edrite 

13-(i111~t]'1t<eri-t e .. t~~~~llt~ tl~.1 

1')~'ll'4:.1. ·tc~ .. S i. ,t~~ :11 (~)'.·:L 1;-e 
hnJ.CO{r:rT:1.tc - :31'J1(;,.1[;1":1, t;c 

"1 OflEt ..- PYI~·l·t(; _. ;3I)}"lr~-.·te1.~'lt;e 

Arsenopyri '!;e - l..:;yr:Lte 

Infrequent:� /"1'S i?~ 1"10p~lriG e b()'u.l.Cttl,s,~;eJ;:~l·Ge .... ~srtl (~rlf1., 

,b,:cs ono l1yri !je bou...rnon~ 

\.roenopyrite hourl'lon.i tf:: - t'EltrHhedri Le 
l:"'J;:"'f3 e 11C} IY:J~ ri '1:~ e ... gC3JJ. t1 f:1.~~ 

t,r;HH:top~tri t,e p:irrj. te - tei::X'<oihedri'tB 
}l,. rr; ':~ ~1 () I}Yl"':L ~r~ e t!~ ~a:'c\.~·i~:;d:r.j 1;e 
.Boulan{):eri te galena - aphalerite 
j"i IJ. 

-
P
\ 

''I
,,',' 

tlf~;;'''''
~ ."'1

-~."
·t e· £1;'·fl].,C.:o.t:.t� ...,,~,' \ ·~"~.c .t:'" 'et;,; 4. ~ ·tc: tr~3.J}1.ed:r'·i.·te 

J30u,rnonite ­ {t'1 1.CH'lt'"\. 
1h)tl'Cfi :) r.d .:, E~ ­ r::/rtte
Ikn.u."IW~:d te ­ pyrite - tetrahedrite 
C.h.8.1copy1" +., (; f;clerlc~, 

Chrdc():p.Vri -te g.alem,'l. - pyrite ­
te t;rahcdri !~e 

Ghn.leo !:r;yri1:;<..'l- galenE"t sIlh"llerite 
(-'1''''~'I. ,~ .,' "" . ~r"'~ :-:. 
....1 k:. __ COPy r 2. \le P\f J. l,G-

""\l'r';:',"!I' f.",,,,",,,~}"t""r''J'"··L+'''(:.--·1""·.J '.' .....""· :. b't1 :. "<;:; l..o ••, ••t.. v ..I....."" ~"o:., _"" ...� v", 

Galena - sphal e:r':i 'l;e - tls't;r:::tht}; d rj. ~. e 
M~·:.rcn8tte - p;:lrite 
J>:vrl~;e- tetrD1HJ(1 r'j, te 
:P?rrhotlte - sph"le:c:lte 

Rare:� 11oulzo'tnger:tte - l)yr~u:gyrt te - g::-JJ.eno 
Boul:::'D.':er:ite - f.Jp1·i.al~H·i L;a .... te t!"[:~hedrj1;o 

Gn.lena - PY~:trB·sr:I.t;fJ -i;etjrah(~drit;e 

Grd.er.w. - pyrrhct:1. te - er,> er::' t.e 
0," .... 1· ..·1':1 c..t"'n'''· '-E'> ..,t. /f,l 4. ~..'. I.-~;,- ..... Q' t.:.:.\--.;.,. !:..i., t ~J' v· 
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.Florenee ;!\j.ne.
wl:llilooN<.'" J... ) 

'rho WOl'kll1{"G of.h'.' :Ploi.'·ence rHi ne Ctre looc,t 01'1 'Lho 

Plox'@.oce rid o ri >tl1~1 (:lC:L:.~rt€Lt~Yl t~ .1. d. {~ (jf .:\x1 :'}3 rrl; l?J,Fft. :F11e 

., C''!t:>.r ""e(3"-EF"~ '3}(' C ... f' .I·hett;litl Dl"lftf't :if~~ s:~ '~"t1)"\ t;o,i1 ()~'1 't; ..t. ..J .. Y ~-( .. ~ v-... ~~. ~'_l. ,~ .• J ,i,: t,... u ,>. L~J 

-{'''' 'f'},~, p"~e'~' n"'p" j~1·~·1-"~r·t.,,.f,.. ohn·l"trid. .. t) ·t~1.o'r s}2:2,~f·t~s ..A..,il" :;"1, L':~; :,.' • ..;.\- -< r~_t 1:~);,..l ...... .;~ ~}" .!..\:,~. ~ t/ti ~'l "'..J_~b,;~~.L t 

locFlted n.m~,l.' th",: tor' o-r';>e ridge abnnt; 110 S'ar(ln em1't; of 

c: in~li11 s~-·~8.ft, [~r.Hl (~1,.:;.r~r1.ets ~jl1ft_flt,. lOC-1J1~E'dl 55 yr:~J7f'!B 11or~tl:l" 

Q,: f1 t; 0 <. t',l) (21 rn:::~ ~1..11 f~ J:'l·f) f~ ..t~ •. 

'rho fol10wit'J' ;:'~<:;~;crjption of ;';h(; ni'"" t::eolog"jr of 

-t·l~ ~'l~('·i·' _t {~ .~.,.~~; lrr>1~~ {~-~ .."",._,:,;~ "{i] -~ 'CtC.e.~~4~ (1 (')(;"2)
U.,.l. ,",'w- pI.,· .,t,0 -\}" "~ ",,-l.,.'" ...... 2. ,-)'",." ...... , .. 'h...~~;JV;} b . .,,: ...?", .. 

tfTl\E} mnJ n ;;,;.bGJ't,; YJd WIZF>tC!'rl workin~~::1 r'.:r'c w'i. t'd.n h:.Ighljt 

r,at1'l.erEH'! greyw<3tcke t g1"(OH~r.l:lf.ih ~liltfJtone' :::/1 g;rcien, piJ..rple 

and grey' ula ties f\)mi,nr.,: part of' the Cambrian Crinson CreeJt 

l'ol'wation.Earrt; o::f t 1H') .f:M'tin shaft the C; id)!.':l nn 1';)O':::t3l are 

£'1.u1 ted. u.g .. ,1 n.n"!i ~ .1.G t.urb-::d p~lle n.:rey sc,nd~·!tone lpebbly gr5.'I;6 

a,B·::~ :i..g'nc;l ...... J '·,u"'rt·z'~ tJ.'\~'.. (r:,f-1 "l''''''''''~..!. C,\;-"n) whichl1,:nd 1,e '" ·"'··..l_;' '0J.<~ C""o'"1, ·t·, '.. ,;,.,l:'~.~~ J.J J,,, d,C ....i "l.. ,-,.,t.-1...l• ~_!tv) 

outcror at t,h,~ north.0rn cn.d of i;he' Florence Ri dgEJ It. 

"'''''', '}'1 { 1'-'0'4} r . '''11'''>'''''.::1 '1""1 -l- ,~'i -, ..~.".-l''''' ..·, ..... 1 ·1",:J ... "" .'1.~""",..J.er \:)' G j ••.. _ lJ~~U "f..8.v l.>.'II;~ ~/.,-,.rh.. J_,\:,r,:,.,:H,~·"",;:, "'.1,5­

cC)',iero(1 i1'1 tJ'lN3C YJor1?,:i.ni,;l.'3 were kno'lvn HS :;le<:a.j1·t a , Dunkle~rts, 

lIortOl1 ':3 t Curr:1. e •B, t;lO'fJ fI.nd Fh.l)'\er l·;;,rf s l~ode£l. WaIler 

rOf:(>v:C'dC(~;. 'l)tmlr.lc;Y"s lcdf.:j ·:'U) et COl'1t:i.nLRt:1.i}l1 of CTtl'rh3'li:\ lodcv 

n·l? ~';~~At't (1~D·2) ~~Q ""'120",.,.·"",.,,·+ ... ,1 .;";'1 "t 1F1.,,, ...... ".I;, I'..,. L()(let:;,:ln. d.•Ll_... .t,;:,:;fl-..'.:c I ;.;".... 1, ..l.:·.J:k;'" Q\.~.[j:C)-c;.;-:..3' "'40' , .,,-,. .foE:!. Pl. ~ \.•."" id. eI. u-y 0 

fo!'mati.o!1 fJJay llOt; tH:WO boen [i true lode bu:t rnther a :post­

m:i.nert;t,l:l,zatton f::i'ult; :ple.ne" 

Ck.Llem:1 and :Tid ;~X'i.!.ie an~ the only rl1:Ll'H;r:~11::1 rff;;JOrti.:'jO 'by 

\Nu.l1er, an.d no silvi31r vnluBG of the ore wer-e p-tven. Accortl­

mailto:Plox'@.oce
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i.n(~ to WaIler, C:ur:.t':ie t a IJo'deccutr'Lined u.p to H feet of 

solid, gal~H:lat but fn:oat of the production to tJlr~t date hnt1 

CQme :f:rom the lTtn.:i,n ,tJorking~:i whoI'eA£ltle t El Lode var5.ecl in 

~vidth from 8. few inches up -to two feet. 

An,otrm,r lode, cll't in tic trenoh a.bout 400 feet north­

east of tlU\ mflin ghaf"b Wat} reported, by 'Hnl1er, to contatn 

kaolin oarrying UI.l to 2,000 OZlh of kd.lver :per ton. The 

slIver wElJJprel3llinahly :In t;H~ fOTel of cerargyrite of anot;her 

of i;he oilver ha-lilIes. This arn;ent:Iferou;j ka,clinmate1":LB,l 

""., .,. ,..:I, " ...... ( '" ''11",,-1 n t~"" ' ''1''"'0'' "'k,' £!'~'\l'""'y·",J"as""su J..ui.t} "'" , "' ..... J ',;,1. J," )",.<1,"',; "F'" ..~.d.".... 

The only mtlt;er·i~~.l to ho found 01'1'1;1'1(;) f3urface dttfi'lps:'i.n 

the vicini t:r of th(~ I'lorfi;l'lCe Nane coru.:dsti8 of o::Lderi1iG V'd th 

"I;rlltCl3B ef ge.leua. 



10).
 

£a:ount Zeohan Mine. ... "..... ..... 

~rhe r:;()iJ.nt Z ",,::,1~..,.,, fir'l' ,0"" (01<:'1') 1."}()"",,
l'tii<~~..:.L-:.1".a:.L i,~L. ~.(.~~ (",,1,., t..J'I_ .L\.f..,.., 'i"'::l..,;, L1..ti ·the New l't:ount 

Z ."'l~''''n no.:'O'J.• r'.I",.... ) er ,,,{,.'., '1-,",(;.0 0'1' ,.. ,~J n,-.)3,,' O}'lti'",0 fH r~.:J. cl" -j #.:Je",~u,. .. ~ld,"1.,:, •. "'Jorl.~··__ ,._ ..,1. t ",.. _m to 

be pegged in the Zeehnn fi cId. T::10 mn~i- n ohc,ft i::: loctJ.ted 

w:Ll;h:ln';he ;;ovmf:3l115;." HI'l,rox:i(f,n:ely' 500 yardfJ north-north­

east of tho Plo:rencc Mine. 

,u (10"::;2) as"f~'"{).,J,, j (~e...'",t+ - ,..) ..)~, J.12H3 cl escriberl thE: hoot roe i,:e tl grey­,~~.c:.1)",.,1 

w::\ck(;), s11ts 1;oncs.nCl . 1:L'le, helieved to be :nl1,r-L or tbe 

CrtnB01'l Creek Fo:rmc:'lt:ion". 

HC;lort:::1 ind5.cf:lte that ora cons:istcrj of' g~:;J.'HI..;).• with 

""C'f""" C1"'~-"-"'''''r''!''n i"~'~ ('''''''''''''11l- Cd' <'';''~'''I··i·'''''' r;~~]"j",~J' (1 P{"'1)j;.~' ~J .... ,'.J~.~ ~~Jl1.,~",._L;;:"~..:i • .L. ~~ ..~, ... (I. (~-:... ~:.~<~"';:!"i,;;::'l.~.•. ~)- ~';j.;4t.r ;:. '. ~Q. ~!..,~... ~,J.-td.J .... :::... 

,,,,.r· 0 h,."'1 ("'~'''I 'b 11,. "··:.'c·q,.·~ ,..,r 1!::9'1,f':rCl!';irtt;(J try t22 'ton::: ;.' ..J.. · 0 ... ~,.~.,-. ;;,:::~ ..LVet_ :U ..6, Eti:.·j.~~(':>·l'::il;') v .. "l!..( 

.~ ',r·il " ·/1 ~7') ..... 'r ,·,·1~ . "," ..., f-.•. ",,,,:, ".'" t '\'0- "."'.1!<.'~" ('!("'~'3).\.€.,"".", .eUJ." ..)OZc. 0 .. "j~,i.\TeJ, ,!:-,er "on, '., ..<', ,hO •.1l.i.:;,>OP!~.I.:J !"r;/ 

'-''L'o'f-e<ll r'tn a:w~v of r:jCF" 1(·..,'1 !£U')1'1 76 oZ<J. of '''i1 v"r npr 'I;Ol':1<'1"' 'J ';;', 1;,.", 'T_.• -~''''''1I1 "' .. , '1'" -'.' A-.J"'-..... ·', ~.,-', ~.~ ~ ... ,'" Iti.,J ... .~;. .t::'~'" 

L'c·,.l wJ,.A...... JjA ~",) o·p. .. tc· EI-' 0'''''0~r-\"l _b J .L· 

lFf",~"t,",·~·",',r.""'·7(1qn()\v r"'j Ol·'~o':tU ,.,.,U,';>4'....j • ....v,,",,, -i"" 1'1·.·'''0 !..10;'1··J " \,111~.i"".'u2':,~'",H;: .... ,} .•' I .;;, "'" ... a ., \.1,.,., <;:, 

""Qmi~~L'" ,~, (1R~j:~) ." . OVfjcl'lsj to from !~h.r; Wlov.nt Zee'hfHl Mine.,,. ,....J ~(~~nt'~'J~.• "...1 . ..L.L 

Vory 11ttle material no'i>;' rcm~Jins Ott the nurfaee {1umps:, 

1~md no specimens £;uttc::ble for 1n:1 ne:cDlc:"i;loE.'l,l exmI:1 ntJ..tt 011 

i Il

c·o~}~td. 1)\: Ottl1Cl,. 
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Stonnedown Mine• 
....,... j" • ...... 1'........ ·· '"1'-'
 

Th.o worldn~!,a known not-he Stormsdowu J'il:i. no, :at IJ:f.'e~l$nt 

o:pe.rated on a f,mr111 aC\1.1e bJf mr. 1). DU..l'U:tley, are lceated 

on·t;l:w l.1orth-wet~1; slOIJeS of'j,"l...teen Hill, above ..the 'rr1.~;tl 

H!3,rbou.r-Zeeha,l;'l roa.d Hnd north of the old Zeohan '}tle:en workingn. 

Blisaeti; (1960) eJrnrfl!ne{t and c1escribe<l the work1..ngs, 

which. eonsist of two adits aml a SID,;'1.11 open cu1; (see :e"'ig.5 

of JJ15.ssett) • The minera.l1za.tion was c1eaoritH;,if by Bli;:;se'tt.• 

as consisting of ix'regulnr maSl3€lS and veins of pyri t£.l con­

ta1nh'lgvery fine-rfrail'lod tin. JI.saays were earr:i.ed out by 

tho Department of W1ines on a rr;rpresentHt:tve sample of' 92 Iba. 

of soft Xlyrttic ore from No. 1 adtt and on 15 Iba. of hard 

pyrJ. t1c OTt-\) from d.v.mps ruan.r t;he open cut. 'I'he sof-I; ore 

a;:.H':Jaye!1 4.13?~; tin, and t;he hrn~;"J ore O.587~ t:ln (Bliaaett,1960). 

V'anning tests f a.Iso carried ou.t by tIle Department of Mines, 

gave recoverie~3 of 30 to 50%; for the ;:)oft ore and. 16 to 401& 

for the hard ore. 

ffhe host rocks were descrihed by (BliBlSErtt, 1960,1962) 

as narj.{ shales, a1 1tstones and quartzite~l wi th. ~associ~;~ted 

spilite flows. 

'rb.e ~'1oftpyrjtic ore from No. 1 antt consjsts largely 

of pyrite and quartz (P.3C5). Both minercds hnve been 111­

tens!vely frac·tured, aml the p.Yri ·te is extenniveljr d ecmnposed 

in parts. A sample of tLin ore WC:l;i dried. crushed to -200 

mesh, and sB:pC1,ra:ted in bromoform. ',rhe 8fJparated fracti one 

were examined Ul'lder thE~ microscope and t;he heavy fraction 
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found ·to contt'dn occ·:::tsional fj on gY'ains of CI:1St31·teri te, 

rnnging in fJj,ze frorr; O.001rnm. to O.015mrn. These gr,dns 

wore aSf?ocfatefl 'i th bo-tll the p;yrite Emd the qua.rtz. ~Che 

fJ.t'le grain-s:ize of 1;he casstterj.te Rnd the int:imate ar-H~oe-

:tati 011 with. the p::rr1 -tiCl nw1 CI.UErtz would accourrt :for the 

poor recovery :Ln the vanningtEmts. 

n","",;3 ""'1'r~ + .. c ,·,.~-tt -,.. -j.- J 4".........,.. j\l() 1 n(~-l t ..~] ,'.,"> ""onsi .... +"',
fi~:.... J. "l..l ,t,J.;I" .1.. v.L ,\.~ fa ·.I';~.~ .~. ~.~ ..0, -J,.,.,L, \,J;.;i 1 . '* ..."~ .~ .. f. J c;~'''' _,,',:1 ...1' ,j .," . ~ -w ...-ti 

lr~rr:0bl' of Py'ri tef-md oUt\rtz, but, vdtb ndUOT gf",'lena and. • t....,I., .\-~ 

t;~phaleritea Trllces ofn.ne CtlSsiteri te lNe!'~~ again noted, 

nB grnin:s from O.005mm. 'to CJ.01rnrr., 'Ni t;h:1.nl;\),c 1;yr1te ftno 

quartz. Hpha.lerit,e is ~.:.s8oclt).t;0d 'N1th the mH::mive PTrit;<;). 
to O'O).~ ... ",,· 

( [) .,Or-)·." f" '" .~ l ' • i '-. "'." . ",' '" f''''''' ".' 0 n1 'elY" ,'. 1 ""0' • J ,) <2.$ _.l.n... J no -us. ul1o, rt.1,l'lf~1 ncs ... {J[,~ .. ,.k.,X aUd ,.1... j;J' 

occmrs t'lS occfu,'Jj,<:mal pfttchet~, up ·t;o 2cw. .. in ()vol'r:.l1 wi.dth, 

~'~th"n l·h· - ....-1-' ( .••, no) r"h·;· ",·,..,l-,0l ... ·t.. ..". -tni· ... i Jp.i.!,. ... l_.~ ...J?} '.;uaJ: ,,2, .L .;...,'.. J.i .... g ,,:ij;'~'~'" ell e c.on ->, r.t:) ne .v.G­. . 

iOfl.a of" grJ.enC-t. and eX801ut:i.on bOtl 5,NJ of pyrrb.ot:i"t;e ~md 

chalcopyrt1;(,h GaleuD. 5.0 f1issemj.n~d;ed throu.gh Home spectFlens, 

•... 0'1 .... ""'!:le .",,. . .,,,' ,. Q -r .. ~.,.", ." t .l! "i ll'1-h (,::, C'1)a & O"eUIo ~B O~~R~lon~_ Bl~ct. ~v 0 1cm.•~n w_~ 0, L.~. 

Fine bo:"lie:SJ of 'te1·.rfl"'(9iJrj_ttj~, sflO\\'ing H. vnr:i,[l"tlol1 in s:i.ze 

from O.(051TIm. ·~;o O.02mm. and. a varia,tion :In f:lhare from round 

to l.rregular, are "i.i.:c,rnf:I.eally /~:i.frtr:ib1Jtpd "Ghrou.!~~h the 

~T::,:letlfj., Hn,ra 1 nc1u.::dons of ehn1copyri:tla V'Gre noti:~d in. the 

g~11enCJ., nudminor nmount;s of 0.l'seno;:yri te and lTiBrcsite B,re 

assoc1.ntec1 vdth thr:"pyr:~cc. 

A0ftor0irl~ ~·o ~J~~na~t· (1060),.,.. ,": ~:'" l.J ~ '. '!.J J . " exploI'ut;o.r.y- work ha.S!3h~)wn....L.} .. il,::i~:)1j~ 

'1;11.0 presence of c1,t le:),at 3CO L.ons of the ;:;oft pyri. t:i.c ore. 

·P11ssr.:.+·t.) \r,;; " l"''''uox'-t€'d~;"'. ,!·,-"'tj-hl·'"",I. !,1.8'ter-ti"", •
1 l ex·l···"n(1r.:·- i.J\:,~ ~ ~Q ~;;.,A . -~; ..::;11 4f o'/eT'..... lel1,c,,\c.h­I;,,\.t,,'; ". .10..." -".,~':j '" 

of 29 feet in No. 1 a(~it, and he cOtlsid.eredthat it ma.rked 
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a fnult zone which hn:,;;;:.hattered an irre"ular p;'lritie ore 

body. 

Sr:.wrplei"! collecl;f~r1 f'row. the ,open cut near the enteance 

to No. 2 adi t cons~l st. almost entirely ,::Jf mS,l:wive pyr:l te with 

"F,artz (P.88,89,304). Fyrrhotj.te 1.s presen·t i.n 1'.88 as fine 

tl.'1clueions of irre;--:;,1l1ar ~1hape, wi't~h1n ·the lwrite.. The size 

of t;"hC(H'1 inclusions r'11Hr:;e8 from O.01rmn.. to O.03mm. A 

trace of fine efl-SF.it tart -GC was ~l,gain noted 8.8 rnre g'a!uins 

(C.005mm. - O.Otrnm.) within t;he pyrtte ana qUB.rtz. 

A :f"o.rther D.dit, kncrnn as Dunn's Tunnel, is loc~]ted 

325 feot north of No. 2 i:~dj t of the St()rm~:i(lownMlne. ~5arl)'plea 

collected 'from the dumps at, the en·tr'·:rwea.gcd. n (~Ons:!8t 

laI',fsel;,{ of pyrit;e ilnd Cl"l.lllrtz (P •.8S-8'T) bu.t orH"~ specimen 

(P.(6) conta.ins a. narrow seam of galena, 3:mm .. in width. 

Included 1.tli.he gr~lenH are OC'Ci,=IJ:l:lonal 'fine oVH,te-$h~'ped 

·bod.fasof tatrahedri i,e, wi~h a ma.ximum size of O.025mrn. x 

O.012mm, and rare minute bo~iel~ (0 .005mm.) of boulangeri ·tie. 

Occastcma1. r~i.ne stann:1 !;;e inclusions are spors\dieally d:1.s­

tribute.;] through ;-;he ;yr-Ita, as lrr~~((ularly Sll~3.pc·\l bodies 

T ":' ~- rrin-" ~, co· ..... :> .,;.".," ,.~ 0 oor:..-, .~" 0 r)) .., ~ 1" 't·t1 . l' 1 ..... ' t\....l.,~, ;'!:.....n .oJ",,,,e .I. .J. O,.! ";.,1. )fllj!,. 1.>0 .\, !tim. -,~. 1. e sp..Ja .. e.L). e 

1 C' I,resent as interst;i t;tal material betwHen p.y-ri te crystH,ls 

in r.85, ftnd 'th.E: sphaleri "(,a con"'li13.im3 fine blebf3 of' ehal­

copyri tu and pyrrho ';;,i tie. 
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•~a13e,ml)lages of 9r.!. ,m111err{ls. 

COlll1non: P.yri'te 
Go.lens. 

- sphalerj.'t,e 
- pyrite 

Infre:u.ent: Arsanopyri te - p~lr:i. te 
Cassi ter:I'te - p:)'ri te 
C;1'i.a.lcopyri to - sphaleri. te 
Galena - sphaler1.te 
Galon:"~ - ·te \;ra1'u:~drite 
wa~eas1te - pyrite 
Pyr1 te - galena.- $ph~J.er1te 
Pyri, te - pyrrho't:i.te 
Pyrite - stannite 
Pyrrhott te - sphaleri1;0 

Rare: A!'Sli,mopyrite 
Boultl.ngerite
C!18,lcopyrite 
ChnJ.copyrj·te 

gnlena 
ga.lona 
lsn.l<;1fl:L1. 

- ga.lena - tet:.rnhedrite 
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Z0'ehan (~ueen r~ine • 
• iN' It ...._ - • 

The worki tl{I'fJ of t 1H:J Zeehan Quael'l Mine are lCH~ai;-ed 01:1 

the nor'th-west slr)pes o:f.';,lueen Hill and :Ln the vt111ey of' 

'~ueen Creel{ bct....H~an !~,ueen Hill and Oonah Hill. rrhese wark­

lags are al~lo known as the S:U.ver,.iu.een Mine, s::l.nce the 

Zeahan ll.u.een Co. Ltd. operatied workings cl<:~velopei'1 carlier 

'by tihe S:i Ivar<lueen Prospecting Aasoe:t:=J.tion N' .1, •. 

Blisset-t (1962) h.3.s reported that the ore-bodies occur 

within "a. ttghtly folcledaequenee of 81a.te, ail·tstone <;lnd 

pale-wea l;herlng qllartzi te cOl:l'taining flows of spill tic lava, 

which is cons:idQred to be pr.-lr't of' the Oonah Quart;zi to f1Ud 

Slate..... ft •. 

Pf:\r'tial oimcrj IJi;:lotll3 of thE1 ,;,'or-kings wore included in 

reports l}y rVloritgorr~ery (1893. 1895),. WaIler (1904),. B.nd 'fwelve­

trees n,nd 'ife~1.rr:1 (1910). These descripti.oym were summarized 

by 111isaaii;; (1962). 

The ore holli es were 'i,,()rl{ai~ .:frorl1: fou~~" Bhafts, llnrl al"tho-ugh 

SOlne rich ore was ex'tracted the mineralization was aIJi;t~rently 

patehj-. Several lodes were rel'orted in·')0ee workinr~s and 

it is appf:lrent from the above re;:ortfJ 'thnt theHc w(,re flf:HZHJ.re 

lodes conoh1ting largely of galena aJl(~ :~dderi e, w:t.th pY1"i to 

l)C<HHnlng more ;qlnlnd::mt a:!; de.;jt;h. 

A pyril;(1 - stannite - galena lodet knmvn t:lB Clarke's lode" 

\was first explored in nn' tldit near the 'rrio.l Hart:,our road ana 

later worked from No. , (110 feet) IJcvel and No. 2 (210 feet) 

"Lev'el of :Uo. t shaft. Aecordio!!.s to ,1f;:E.lcr:l.;;i·tiofiG of Montgom­

ery (1895). WaIler (1904) and Twelvetrees :cmd Wrtrd (1910), 
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Cla,rketa Lode was a ~lell-dofined pyritic lodee(mr to six 
1'\

feet in WidiJh, contrdning bancls ()f st8..l:~;ite anJ,1 gnlen.a ¥It th 

a little chalcopy'rl te and tetra.hedrJ te. Table 2 contH:tna 

partial analyses of pie'ked S':Hnples of the eta.n.ni te or~. 

TABLE 2. 

Compos::ltton of stanni.i,s ore, CIHrld~'s Iiod('J, Zoehal'l':)Jeen J'1Une. 

( 1)	 ( 2) (3) 

Ou(%) 8.9 16 12.4 

,":' .... ( ("r)
,;)u /"	 a.1] 14 12.5 

Pb(%) 6 6 

3102(%) 7 -
Ag(OZB. per ton) 57 78 72.4 

( 1 )	 Picked E1Mlple of ore fwsa,y'sd in Oonah 1'(lne laborHtor~{ 
(Twelvetrees and Ward, 1910,p.133). 

(2)	 A.f:HJUY of' 20 tons of ore(Twelvet:r.oeo 8.1'1« War<l t 1910.p.134). 

( 3 )	 l:'ro • 0 .,.f to i'" '" M -; "'0r.1:,,>-,.,tl ] .. -1- r'l'd t" Cl't' ""y Q,f' ~.... C~~§.4,,_1...,'" ~" ... tJ. ... .:>,.,...,..~.'" "" '.l"1;jio ~.'I.;;,.t..a. ~":;J..to, , ~n (~"".f~ t~,.,LQill'>O \.';"	 .I....~iol-

(Quarl;.er ending 31st.. })tleer:'lbor, 19(4,p.11). 

j·:1.on·tgomery (1 n9'5) rdso rocorcledtil'lC1 de ore con~tn.ini,ng 

uri(~h gal(i'iml r:m~ sil:'i.ceoms pulverulen"t matl;EJr cfcrryl.ng c~,r-

bonate Drl(l (,)xide of 10(\(1 nl::1cl chlortde of fd.lver" was extracted 

f:r-O!~l the u:i.per work:l n::;n o:f No. 2 shnf't, "no 'Pet"t;erd( 1910) 

reportor:! "the presence of Qt~:tcr::unit(~, bindlleimi tG, eert.:umite 

n,nd emhol'j te in tha oxjr~:ize':~ zone of the:~u.een '\llOrld !'It;.;th 

Pe1;t<H'd oclao reeordei1 an unconfirmed report of croco1teaa 

small crystrtls in f;ossan. 

J?otterd (Op.C1t.p.73) deDCX':fbed an OCCi'rrence of frank­

lini.te HS tlalnorphous and cr;:lst811ine bunches intermixed wi.·l;h 
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galena, ma.inly at ·the 200 ft. level, Si.lver (Zeehe..n) Queen 

fJflne u • In the absence of any specimens or further inform­

ation, it :1.$ not posstble to verify this report. 

'Thc'l'asll1(mia.n Musuem collection contatno one srnt:lll 

s:p~)cimen of p..yromorphi te (X. 3~?78) and one specimen labelled 

"leadhtllite't (X. 2169) which, according to the records, are 

frOi'll ·the Silver (Zeehan) ;~Jueen Mine. The '~leadhtl1:i.te" has 

been.:td.enttfied by me8m~ of X-r~~y cHffracl;icm f:H~ cerusstte. 

The surface dli;:'ipS in t.he vicir,lj, ty of th.n abandoned 

Zeehan 'iueen workings now eontnin very l:i.ttle mt:\ter:lal of 

use in a m:i.neralogical study. Some 6am:p~ €IS coni.;;,;jn G:~(:l11 

amOU01iS O"r sphH.lnri ta" flyri te anr.:l gal~;na 'tmt most of ;:;he 

sampleH are heavily weathered • 'rlH3 le.aHmr~.nian Huseum 

collection eOlltsJne sevez"al f~pecimemg of ore frO!Ti the ~~ee-han 

queen Mine and these provided "the majortty of the polish.ed 

sections prep~'lred for thj,e study. 

MO~Jt of the SpeCil'MmS consist eS:1",Hrt;ially of massive 

g~'t.,lena., but sphaleri le and pyri. ·ta are alao quite common• 

.Minor amountB of houlangerite, bournontte, tctrahedrite, 

ehalcop.yrite, p,yrrhotite, arsenopyrj te, marcastte. stonnite 

and caasi:terlte were tllso observ9(~ in\;he polished sections .. 

I1he gangu.e e011st1..t,uenta are s:i.cleri-l;e and quar"tz.. ~he stan­

tIt tie O!'tJJ from CIBrke's IJode is quite different in composi t;ion 

and '111.11 be deHcrj.bli'~f1 separately. 

tr],v:~ galena from thE! Zeehan:lUeen Mi.ne i.i::1 invad.ably 

SIHilax.'e'l ~n'id exhib:i to a fJistinct ardnotroptsm. Incl1;.!sdons of' 

other sulphides are common wi'thin the fM-\Sfdv-e galerm, but the 
./ 
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nrd;ure of ;;hese inelu.ntons varies be;tw!:?en sp8cirrwns.. Ijoul­

at11geri te is common in all gal,:na specimens as fine bo:11es of 

varia,ble shape an:l size. The mO$t~ common 9h.1:11')e13 of tJ1C 

houl~J.ngerit.e hod1.es ar~:! nee<11e-LP:e (:m.Cl ovnto, an" th.ese 

r(?!,uge frOff! very f:i.ne (O.001mm) up to O.5J111n. :i.n length. 

Boulangerite is paJ...t:i.(1).l;~).rly eommon in P.247, whf$re t'r, :i.a 

concentrated into OCC8f.-!iQnal snmll areas, ·the largest of 

whtch merctsures5mm. x 3mm. t. within tlH3 galone.. In some 

Dj,:lecime-ns (eg.P.• 94,24-8) theflneedlen" of bO'l.llani';er:t\J€I ~lre 

al:tgned alongcrystallographic pltil'HJ<-l inth(! g":llena. 

Bournoni 1:'0 .is COIDJ1l0n flS 1nl;1u.sions wi 1;hin gnlena in 

many 8pecimeno(eg. P.249.250) but iH !f~btjent or rare 1.1'1 

other,,. The moat frequentl~'olH3erve('l shapes of the bo't1.t'­

noni"tie inclusions are round n.rldovate, nno 'thf;;~ 1'3:i.ze of these 

l' A·~·· V~'",.j ....8 4t':r.·Ol~'I· 0 C~Ol:::l"I'l1 to 0 O'2r.,·tl"~ ·O......ns· ofiPl l·:,J....f"'r·bo, '~ ~",.~ t.... ~,:r .1.. ",t,. •. - -;)I ... ~.A .... l. • ,)~-rJl:1~. 'l., .. '\;;t.·,,~ J, ,.":~,, ,:.1 ~"t'J"'"",~, ':t.". 

irregularlyshpped a.re!'us t up 't<: O.25mm. inovernll width,. were 

nol;efl tn 1:.249. Composite boulangex'ite - b01'u"tlOn5to in-
ill 

clusions were Ob8Gl''lTod. 

Tetraher.tri te OeC1JrS .'3.8 inclu1.d.0119 in g''1.1~ma in~lome 

fspecimens (P.248-250) but it :ls' not; common mineral in these 

sam.ples of' Zaeh:ln·~u.een ore. The inclusiol1(! are generally 

roaml to ovate in shape. a,flr1 range from O..005mm.. to O.03mm .. 

in size. Occa.a:lonal compo::d to boulnugerite - te1irahedrite 

auel bournoni te-'tetrahedr1 te inclmi:ions were noted in the 

gt11cnt:l (P.247.249). 

Inclusions 0:1:" spl,alerite are ~;llwr!.YrJ present wi thin the 

galcl1th' 1].
l heae are of irregular shapo, 0.fHl "I;;.hc oV(3rall Width 
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of t;hG l.nclusions v~;tl:'ie~] from less than O.01mrn. up to 1cm. 

Occasional ~JpeCimOn8 of ore (~onsis·'t of ma~lSive spl'lnJ,e.:r-1te 

(:P.,100-102,245) wtth mlnor gfd.f.'ma occurring as tnelu.aions 

up 'to 1mm.. in width. The s:pha.leri'te 1.10' modera.tely dt:lrk in 

hnnd specimen. 

J~x001ut1on blabs of chnlcopyrite BJ:1d pyrrho'ti,te are 

",."a... ~",,·t .;"., ''''1-1'':'' ,', "',1-';0"' "'r-i ,~.,~. mr'l-lBS' If!> bl",,'ba v!::lr", hO":'II' ",·.<l:\n nGodla ­1·J~vQt.::.;t. ... .J...~.l {j,t..~.J.' .·Jl·>·.,,'···:.-.. Q ...... Qv. . ~ ~- v 'G.~. c:.... -\1 lI..... ~\:J.\i,~v' " ~..1.-' 

l:ike am1 Civ1ite in :;h:"~j;..e and are ~arely groc1ter ·than O..01mm. 

in l~H'1gth. ~the d:i.strlbutlon of the chalcopyri1:e ~uld pyrr.hQ­

tite 'through the f3pha..leri 1;e is rather sj,"oradic, "the bIeba 

being a'bund:Rnt inSOlil(} parte but; ahae!'l't in otihers..P.248 

""'ont,",,4n'" o.......·r:-"'ionjC,l -'tr.....·"'G'''11n ....l w s·h .... ,·,·-,:J ..t~··clut;.~·j,..,t"." 0.(.' -""yrr:t..I"1_·
1;;' • >:;'ij"...,J.., ,,,.'j "\.~\;,.;.c;'Q,. _>........, ... "" \-?-".;.) ..... ..;;... ... ,"' .•'1.. -,1 ... _~1~;j"j-!'~,l. .J•.• .l: J "''-' _"'.,'.-~,.",.#li.~U ..1, J.;.v'f. 'Lt",,,,,
 

'ti·te (O.Otmm - 0 .08mm.) v?1 th:t.n the galena Hl'ld pyri1~e. 
P:,,-:rite iB corUTlon ill some ~1pe('jmen.s (eg.P.94,102)ou:t 

I'ru'a in o'theI's (ep;. P.95,250), and generall.y OCcttra as 

idiomorj::hic god su.bi(1:i.o.!l'IOrIJfHto crystals TiEl.ngi.ng from O.011:-un.. 

to (J.15 mm", Arsenopyrite is present 1.n HOID(.:J 6r;ecimena (13.102, 

248,249) as a minor constituent: associ!J,te<'} with pyrite Emd 

gr~lena. Marcas1, 'l,e iB not common but occurs in ;~;.m:J.l1 .arnonnta 

..,).' ·'-1.11'n ~,~ • ....tt"" ~<l'''f:l anI"".... ,':> -4n 'p 10·2 ''''n''' 24P.. "j .L, 1"" J.. .L ", ~"u.·,t t:l"" "'.. '.,.4 '. .. <.:t, \.L ._ IJ .. 

Stt''l.,rmitie WH,S no'tied a,s fine (O.002mm - O.05mm.) inclusions't 

of i.r"regularshzl.pe, wi 1;hin the galen~! 11'1 'P ..94. Hare grnills 

o:f C~?'!,sr:J1ter:U~e were nO';ed wtth:fn galena .'''ud sphr~,lerit;e in 

P.93, the maximu~ size observed beingO.025mm x O.005mm. 

The only sample of' stH.rmit'e ore (a·larks's l()d~~) av€dl ­

abl e for s turly VH1Sl H single specimen (X. 341!P.99) in -the 

'Tr~.F3l")anian Museu:nl col1ec ·ion.. 'fhif'l is ver;; similE\:t"to atann:lte 
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ore 1'X'o!l:l the Oone.h Mi.m::l (FJee :pp .. 116-fJ.. 4-) t:H1d consists essen­

tial1y of stanni t8 and pyrite with minor chaleop;y?ri ta, galena, 

hisrrtuthini te, arsenopyri!;e, tea tirahedri te, eaSi3i tari te and 

Ciunrtz. 

The maselve staonite in this specimen is veined by 

pyrite, galen.a and (~hnlc()pyritee lrhe pyri te veins are rel ­

atj.vely bro8d, being up to 2mm .. in wldth, and contain quartz 

as tnterstitial material 'between tihe ld:lomorphic pyrtte 

crystals. Galena occurs $.sveins up to 1mm. in l,"i1iclth 1.-n the 

stannit;e, and these veins m.erge into the pyri-te veins. 

Chalcupyrite is present. ne abundant very fine cries-crossin.g 

and branching veil'llets (considered to b(; aegregl:'ttton veins) 

r:'H'lging in w:trlth frmn O.OOtroII'!. to O.02mrrl. Those vei nlets 

often J11erge to fl)rnl small areas of cha.lcopyr:i. te 'si. thin the 

stann5 ta.Minute blabs (leas than O.001mm.) of chalcopyrj.te 

are abundant in· some areas of the st;ann:il:.e. 

Cassi tari te occurs as very fine gr,e.i,nsand seo.ms occupy­

ing the cores of the vein1 ete of ehaJ.eopyri te. 'rlliE1 aSSt~m­

blage 'has also been noted in stannite from t~e OonBh Mine 

(see p.llq ). These aeams of casedtari to are nox'j7lally no 

grerdier than O.002mm. in width t and only a minor a..mount of 

'the CB,s~3i!4eriii,-; V'ms obHe.:'ved without the Hurrounding she0tth 

of chalcopyrite .. 

Bismuthi.ni te occll.pies occ:!:u:l1onal IU'S;' S wj..th1 n the stan­

ntte,the larg~~s·t area observed being 1.5mtn. x O.3mm. 

Te'trahedrt te occurs aa small veins wi th:in the stanni i,a and 

also in small in·terst1 tlal areas (O.02mm .. ) aS20ctated with 
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pjtI":lte and s·tannite. ,ATsenopyri.te is not cQrnmon hv.t is 

present as occasional clu~1t;f,H'S of :In:i.OffloriJhic cryst c-'ls 

as:Jocio,ted Wl -\;"! the Ijyrj:te .. 

Petter'd (1910) reported thRt at8nnite frorr: Clarke's I.orle 

assayed 3~wt .. of gold per ton .. 

Assemblages of ore minernls • 
• • J -. , • , • I ~.. .. 

(excluJing etaJlnite ore from Cli,lr1r;c's J...otle) 

Comwon: 

Inf're iuent: 

Hare: 

Bo'Ul~"mgeritie - gn.lena 
Galena - sphalerite 
G111f..ma - pyrt te 
Bournonite - galena 
P.yr5.tf'3 - S phr,~ 1eri te 
Galena. - p:lr:i. ta - spl)':) leri te 

AraenOmlri t,e 
A,l'senopyr-i t;e 
Arsenopyrite 
l,.,rsenoi/yri te 
13ou.langertte 
Boulanger:i. te 
Boull1ng€ri tie 
BOl11angerite 
BOl~JJ;nger:i.te 

:Bournordte -
Bournonite -
Bournonite ­
B~)u.l"t:lOnj, te ­
ChalcopJ,rrite 

-
-
-
-
-
-
-
-
-

g,C1tlena 
gt.llcm8. - Hp}'lnJ.eri ;',e 
pyri'tie 
sph',leritc 
bournonite - g!pJ.ena 
gl:)lene. - pyrite 
galerm - :;rphalcrtt~ 

gHlena. - tetf.'lihedr::t te 
sp1'1-'leri te - tetrahedrite 

gnJ.~mn - pyri t.e 
galena - sphalerite 
gplenn - tetrahe~rite 

s t"ha.leri A"8 
- S(i~'l:11(~::c'jte 

G-':i.lena - wH,rcasi te 
Galena - pyrrho t,1. \;e 
GRlena - Bph~lerite - tetrohedrite 
G81ena - stannite 
Pyrrhot::ite - sph81erite 
GIJlena - t;et;r~hedri.·f;e 

Marccu~ite ­

C::3Bsi-t;(;:rite 
Casei. tart to 
ChEl.lco i:yri te 

p,yri.i:.e 

- g:\,lena 
- galena - sJ,lhalertte 

... gr.tlerl9. 
Galrma - p,yri te - spl if:llerl te - t~,;tr8.­

hl(~dri te 
G8..1onn 
Pyri to 

sphalerite
pyrrhotite 

- at'nnite 
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i' """'O:lm"'I]" !)'t;H' o~ ore ""I"'in'''r'~1~,~!'il..lJl>;_~""""i;:IY ;' (;c,t..;t'.J • l.. _H.. ~..I>.. , t.:.. ~. 

(Stannite ore, Clarke's Lode) 

T),r ..... t ·,t' -. -t- ~ .........
Common:	 ~~l] El - S,dnn1be 
Chrl1co !yr:t~;lJ ..... stc.rm5 t;e 
GaleoR - ataunite 
Caned t.erite - chn,lct)p.yrl te - atann,i te 
Galena - pyrtte 

In:fre,uent:	 Ar::H:3Uop.yri te - bisIl'Il;.1:hin:i.te - st.rmnj t;e 
,A,rsenopyri tiB - p.y:rl1',e 
f1.I'SEwopyri '!;e - stanni to 
B:it~r.m;l.thinite - crI" lcopy.r1lio - st!?rlrlt te 
Bi.:smn.1thini te - galena 
Bi~HTlu1;hi.n.ite - pyri t,e - stnnrd te 
J3j ~)muthin.i te - stc:nn1te 
CafH:J1 tari te - atrmnitie 
Ch;:.tlcopyri he - g,sden:1 - s·tanni'te 
C'aleop;yri te - p, rj te - tlt' nn:i.te 
Gs,lG:ua - pyrtte - st':nnite 
~Pyri!;e - f.d;~'nn:l 'Ge - t.ctrnhedrt '!:;e 
S tanni te -f;e tI':'\hedrjtts 

Hare:	 Bism~thinite - cassiterite 
C<iiJ3f:rl. terite - g~l.lena 



I)O"'~:lh ~'H '" "" ~'.'h_~·~·~' If~.A. ".t,.\:;: 

The wOl~ing8 oP the Oonah Mine are located on the south­

OCJ.c,·t...,.. ,,' t,} "~"~('lc.>..... .. 0'1' OOYjr:ll--1. ,=.,'1:", ,. d:J''''y'·r i1T.I~'t'''"lyH.~...-I' :1-~"-:."r"J"]n 1j,., t".pJ ,.I>"'~~
... ~,,' _ '.... ... ~ .<-., .. ,l... I1ill r:.:. ...}-f ..c.... V.,A !.It~::;~t ....,.. "'(ir"!"'l_, ..11. V 'l'h", 

Z~ehan ql,lItHan worki '011,8. 

J31hma tt (1962) has described th~~ conntr'Y I'O("'i~B as 1Hd.ng 

pe,rt of' t;he Oonah ··duartzj·te D.nl:"1 Slate with interbe(lded spitl­

t te flo\'I~3. 

De13c:r1 :ptions of th:workings f'i.t vari. OtH~ st~1,ges were 

included in reports by Montgomery (H393, 18(5), Twelvetrees 

(1901a),,;liallcr (1904), and 'l'welvetrees (m(l "~\.rd (1910), 2nd 

have b{~,en summarized by Bli:::met;"t (1962). 

ll'welve t;r~ea Rt.l,,,!,li':lrI1 (1910) recognized tt·vo p;:u'nllel 10(1 (:B, 

viz. n galena lof\;,~ cm :0'1. f:'ltal1ni Le lode. 'l>:e galGnll lode 

C::;'r:\siB'r.ed of galena wlth HXJ1;]'!erj. te cnd pyr5.1;e ir.) sideritie 

an't:uF'rtz gangl'O. This g"1(',oa wa~s reportHd to conLnin u.p 

to 12'7 oZ:"". of slIver ;:;er ·ton. !Cwelvetrees (1901) recorded 

that SOm(i .?'{HiHD.O a,s::lOciai;cll wi th the ll,'dnnn lOI~0 eont.'~dn.ed 

;";.1 l'Ver chlorj.d (~ aK'H"l rwtivo s:IJ 1101', and ar3snyerl up to 420 OZfh 

of '"'"lvP-'t:' 1. . . r';n·"e. • :". e .>;J""·t'"'n ... ·!'''' 0''''''... 1"0.. ....., e '··· .. c 'rt@.,1!'1"1"l·"v1n.• \J. •..,.3 .... " tc-'t"·'. ::, r ..,6,-'" T·lo1··· "" ~ -' ­k'';;'! .. .;,u1. "". .... · 

gtven fi~)n Yli~ of from 50 t,:; 12(: OZB. of silver per 'ton. 

Pel;~tterd (1910, p.147) I"ecordedthe F·reaerH'H; of pyro::''lt:ilpni ta, 

"elosraly t:Jsao('"l:3"te,1 wt V,! p;yri 1:;(:1 in eel1uJ a1" ~Aflrt;ztt, at 'the 

Oonah Mine. 

T}u~ f'Jt'nnj 1;(,;: Inde has a eomp1ex m:ii'Huali'W nnn, \I'iitht;he 

CYC()!l',;:lon of Clnrkf,'f,i Il0th:: in the 'ZeE:han:)lJeen aref~, ia un­

li~e otherbdes in t~e Zeeh~n district. Stillwell (1931) 

mailto:c'rt@.,1!'1"1"l�"v1n.�\J
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re:portea on the mineraloGS of the st,~nn:itfj lodp, ~:'tfl.d ·Sd"'..ard.s 

( 1 (951) i~·j qcu::;' .,.;pr] l;h n siJ:J'nl' fi Cf.'nce of thE' te~·t·ur""'-'; 01' '''lnr(l'''' of". -4..... ' '~......". . J' _ t"? .....' .' ,. ':J ~ ~ ~"" J'.. l .... ~ "\0... ~ 'vi" iJ""~" ~....... ..
 

the minE1r;:,J.B &H;;OC j i.". te,l wi t~h the ~ltc:tUnJ t;e. Preml1.s1y :pub­

l:lshed a.nalY:':HHi of stenni.l;~ ore from the Gonah Mine ::"'1'e 

nhown in 'fable 3. 

''''~'"'"'lue·t'r'''es """f~ :'i ....·rd (1910) "1"'0 r",'··v1r··t","'1 .l-}..... ,'a~"~cov·e'..y...t. n r.:;: "', lli, J> '::.7; Lt \ ~. r', }~.t \ ,,. '.~ ""' f,;:) . ~;;; 1-"~." .\:'~ . _ i} , ~ lI,:;; I _I ....:1 ,# .. .4.. 

of a narrow v£dn of c.9.m:dteri te nnll pyri tt~ .1 ... in the hill 

eAst of the gully near the (Oonah) mine". 

l"t\ , ".l'" ri' J..Ll~.Jj j.J,_~".~ ~. 

h • 

Comp08:i tion of ~3t'nni i;e, Oonah fh:1.ne. 

( 1 ) (2 ) (3) 

Cu( 'i~) 26 ..7'7 5.5 10.7 
,"" 'vu(,.f)'/, 23 .. 91 4. ~) 9.2 

l~e(~G) 12 .. 11 26-?7 

13:i. (~.~) 2.27 0.4-0 .. 45 Tr. 

Sb(1f) 0.505 Tr. 

''ls( ;;s) 'rI'. 4.4 

Zn(,;q 0.475 
,..,( .f);;) 5'J 3:~) .. 1 29 29.75 

S102(~) 1.4 22-27 23.0 

A' 0 (d) 4-5 2.20~2 3 F 

Ag(OZS. per ton) 97 .. 3 22 63 

f1) Stnnn:lte. Analys:lshy J .H. Levir};::~s (.Annu9lHeport of 

n 't. Q ~~ • '.... 1ne" 7 '.~ 3 ''l )uecre ary or i j 'lne,:" :' ;, 118 t".I 

"'1 '1'1., ''''''. ) .. 0(:1 o-P Q't, '''''''1 1'(> ('f ',-:,] . t··, ...'••', ':,'qrd(2) J., ,.•,nn.Y.Jl.•~. ,., 'J" ore W'.• ,ve .,.tees .;;" ..tt·. """ ,.. l.~,! 

1910, p. 53). 
(3) 'f)"'l\.....'" ''''<:''''''''1...) 01'.,~ '7 C) -' of'"",_ ""t·, "'r.o{ ...U"(;'""t·o, ne.- '=.'..L:) .. ,~.. , i~''''··I:''':':·.~, '" J;J Q 1', .'u ....!~ or" l':w'rl in October, 

1903 (WaIler, 1904, p.S?) 

http:�,nn.Y.Jl.�
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TbH mf1.,jortty of the ~l"pecimens ueH1~;'! in thiB minernlogical 

s tud.y are from t,YH2! co 11ecl;i.of.l.S of' ~:,lV:; '1'.1I';J![H1'1:1an:V:useum, 

Hobilrt, ard the 'J1Jeen V:ictor:i~' ;;:tiHeVm, L~:nmceston. In [·v1dit ­

ion, further stitrnpl(m we.re collected 1':I:'On1 fH.lX':i"n.ce dumpf~ near 

the rl,b:,:wdoned OonD.1::, Mine \vorkingiJ. if{jt;hthe eyc>Dj,1;ion of 

two Bpecimen~l of?;alet:w ore, the? specimens are ap:>:tI'<:Hrtly 

from ·the ;;trmnt t~; lode. 

,tll',. ",·t, l' I' o· , -'1' I.., 1""r 1"1° ~. "" to'. nn.;r· 1" 0(1 '~"ri ·l· eJ., le i:> dJ'1n. .,e ! e coos s ""~ ,(;.. ge cl 0, ~,dt ".. "El .' - .t'y \) .' , 

wj r;h nd nor nmoun Ls o:f chalcopyrite, flr;:HH'w~::{ri.tE!, hi snnlth­

in:! te, p!;ftlenD., cnsHl terj.te, sp'hnlerI te, wolfr:,rd Le,tetra­

he"rt't;H n.nd bournoni te, ,jnd ·trace mfJou.nts of' bouJ.nngert te 

:rcmd covsllj te.'rhe mtnor !:Ol1n ti"&uent:; v'ru'Y conslderablJ/ 

b,(?tW€H:H:l sr;e~:lrh€Hu:i t tHF'i t 1"i!? oomplex .rm tUl'(~ oP tho ore is 

il1,ustr:Jteil by the; 11 't of' ob;:,erved orem1n(-)r -1 ;f1sBEHl1hlag(}fle 

The non-rr.l1t"~111 (~ g' ngve cc'n:::; 1fl!j£:; 0 {- f:;uClrtz I'liith 8 Ll tt l{i! 

f:JJd ''1':1 t~e ~,w1 fluor1 te .. 

1.3 t,U'wi te oectire ::'lfJ mn~Jsi 'le f'<l,tertal showtn rr ',rvell-dJ,nlel­

O]?Ii':t1 1n. tt-ice I),nd lrnrellqr twi.nn:i.ng. In mome f1 ,:e('l~tl1HH1:;; t f lf! 

."t""nni.. t \.:-;.... '''I'V~ ""yI"it'!J1'.' r- 'fo...-m" ""ellv'I ...tf..::I",·f!··in·~rl\U .' \~'·n.;\"·\.l ......t' ~,.. ~tJ '-··-id"-l·S v.'0: . ~,~, i:":t .. ,j.".,,, ,,,..j ..l. jJl . ~ ,'t.'.. ~,l l".~~;t, , ,.. 1,.",. n... l.lo. ~, l"f 

indi v'i. rlFt1fl b~:nds va:ryin;:: f'rOlj! 1tt1m. up 'to 1cm. 

C1 'r11c{)pyrite- t Ct:lSf:d tart te ~.;'nd st-::mni te are e Inse1:\, 

8f:lSOC:1" ted. Ch:" lco-pyri te oceurs throug'hcilrt the stf:H.mi ta:: as 

abUYHL.l'lt :fi ne (~:t'J fw-cro8sjn~,,-, aru'l hranching vs-inlets t ne 

f3.mHll arEWS of irre,,;;ular sha:e, :'1.nd as m1.nute' blebs. l~d-

w?rdf:~ (1951) int;erpreted 'tt'lt~ tex"tur:ql r.el'I'tio1'w'\.·d ,;J r33 1n­

~ io!".t~::t. ·tin f:t P:~Soll}' ..... .h ,', 1'1''.' 0"" ('f "'h':" 1....... co r'''1fT'';...."J .:<"•• tJ f'. rr'm..J.:..~, • ·1'11·..· ""t"~Vlr'-t .. ;t.,;,L ·to It""" •..} l,.
1-~,~ •.,./" .!- e .'.,., :..) ~ t.,>,_,,,,'"... ,-, ~ ... ..,.I •.• _ •J'.l iJ\,I,J.Ji 

tr'''e ..•.... J,·n',.,}" 0"'" ,-,.l'l'··'Cr)·'''· .....·,l,r,p "'rc> n",r-.."'rerT"'t'ton v~-in.... tJ~ .( ~ V '10 , - ,_.t~ ~~. ';;J '.. !~ J \".,".... __ .i!S .t. ~t ,.,,.;: t.~,...... '_' Qi G €:~ ~~)<,:\.{.d (:: .,~ . ii~ • 
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On.e form (eg. P.16,19) OCCUrf:3 in the st~:~nnl·t(~, nnd alt30 l.n 

othl:H'min.cr;:lls, ~f; C1.U8't()!'S of f:trH'! eryst')s. tPhe jm1:1.vir.lu&\l 

cryntals I'!",;nge from O.002mm. - O.075mm. in size, a.nd clul::1teI'a 

up 'tjO 1wm. in eve-raIl wtc1 ~~h wem obse:rvo(; _ ',ihen these 

cry.st:1ls ()f' C'1?i.srd l;eri te ::re Ob;:;!(E~rved wi. 'thin st-,nnt 'l;(t! ~;hey 

. ~ i vn "',~l} q'T , '1 "':'1 l'T ,', (0 ('10"1 .IT: _ 0 (.'1 .....1 )ar\",) .o._.. r:\... ,),,,y ,.·hr.r.oun".e" ,.,.,," narrow •., mh. .t..• m. 

rim of r'h~~leop,yrltf:), wh:teh is fU:HJOOIOff to hewe e:xsolvef! from 

!;!le ~'Jt"',md te. Tbhl caf?;;:,d (;~rit{,) is cons ideredto b,:' of 

j:l'ima:f."J orig:l n. 

The second, :{!'Hl more 1'lbunt1"nt, form of c' asi tier! te was 

r",,'f""'>~r"e('2 to l,.,,·lr ''f''dv"q~,(":h ".~f<' It'''·e>r.:.tl1p "'in" "PhJ' Cl occurr" only'1;,;;'", • ..,;.,~~ -, "" ,J. .,...,v " ~.;;.J ••• , ~ •.• .Ja et::i (.'lt~" .t.t:, ..•' , w~ j,J. • ,J.. "', . • .v,J _ •• 

' v.l .... .....~:"..I.Ct·h~lc(\ny·....r"']'c' .''- ),~~l.d, Vlt. v """"'UlI': +-~~... c~:..•
'Wl......._ ~"'l'iVl:.. ·th"~..~ v..t:"' l,)~ ~1.c-l"'1.\;,,";),,,,t·,,, in "hi"'> ~j Ui"'·.. .t ~.I '; ("',,' 'r)!:."15 ..
 

g fi) ;,~n(l -i,~ di,.',·til''\C!t 'in n':' 'e':':r",nce -f'I"O!'n the·' -r'arfT ·::!,,,,·,cr1 1',o,l
... _. • .. 0\. ... " ..l...1I;;} ..." .. ,., ...' ..~ ... ./....., .",'" 'J........ ". .1· ~". ._~ "" ,4 " _"I '. L" ...........£, ~\.;~'.,.
 

Rhove.. T':e neet'le~;tn ocoupie13 the cenLral regior.m o·r many 

~~e n~rlAO"YI~~- ~~i~1~0~ ~"'~~ll'n t~~ ntn~l~~l.~ft (D1 n t- 6)O?,.... tJi..t'lIJo' -v 11. -). "\j ;tJ., ..1. '.J ,,~ V \U. «.1, I:;r '.?",} F __ It: '.. 1... ,U.'C. P ,;~.~ l-' .. I)w .L ~,,'~t, ~ , ., 

'~nil. as noted by f>~vm.rd ,th·S' vrid th to'r {;. e eh':llccrPJ'rtte vein­

let i.~~ inv~~.dably in nirect i1rOpo.l'tionto t;}le ",;id th of the 

se'··m of n.eedle ·tin. The cen trp.l cores of CFHH'.l:iteri "'·c .IJre 

g\:H1 er,g,11y between O.OO?l'nIr ~;mrl O.016.tnm. in width. In some of 

th .. cc' .,. t:I j . '~. ( 'D Of~) . 'f,' ,'1 h('T'. e "'l)"'C men.:l a,.,_" • .Jv ~Ya.,.,1ne",y tb.e pt'Ot;ent f:ll) t;~;or • 

very fjn~ ~ryst811jne pyrite is also nssociate~ ~ith the 

seeWB ront!,11ni V{Y, cl'v l lcop;yrtte f;':.ud needleti1 1'1. 

lJ:he la tiGrrre ta l;j on of the t; e,cl;;u.res vd.11 be t":i 8cusi;ed 

fU.x·t1'ier in the followln.g section, hut Edwar'1 o h S .t':rr~f:Hmted 

ev:Lderwe whic'h, lJ1F:p:es'ts that the needle l'>in has retmlted from 

a Iiartlal d:!~iJs()cia!j:ion of at!:;rm:I.te, pos:1,bly chlE: to fr'.1ctur­
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ing wh:U.. ~~ the st.'u'lntte WHS above some crj t:lcaJ t~:PlperatuT'e. 

Pyrite and 8.t'senopyri te are often closely a.ssoci,'3.ted 

afl i.dtoffJOrI;ld c ~mG ;.-.ub:i.\H ol'lor"p)';ic c:f:'ys tnlE:J ranr~i ng t n Bize 

from O.02m,fTi up to 1mE:e Intergrowths of' th('} two miner,,,,) s 

''''':or':'y~'C "11""0("~_"J, t,. ,.; "" wc>{'!",,;;.1 (a"f' n • B",··t....... I 1 ,i.I;'t;; f~·., .l"·. i'.';; ')~·,·""v·~.!~J.l '''''''''''''''T
'C. t)'I-)so,,_ v t·~.:', 11).' ,:. ,Ll \....l>ni"' ..... rf:l .. 't:''''.t.JL./''''t.;:.,,'.·, 

to ho.ve b(~~en fraCrl.'alT'E'F1 tmt'l the fractu.res are occupj ed by 

o'f;h(jT minerals, in partieulnr by stnrmite, ch,,11cOl?;frite 

and biBl'nu:thi.nt te. 

Te'l;rahedri to '1:' eommon 1 n severed specimens of stannite 

(er;. P.13,96,.301) n.nd iH 90meti.mes assor'j:!:lt;ei~ 7dth the 

eh:"lcopyri Le veinle ts ?d thtn the st~?1.nni te. Lentic'l'L3.r 

shaped hod1eg of tet;ral'H?drj:te, up to O.2'5mrfi x O.05mp,! .. , were 

also noted ithin bismuth5nit;('t in some G,;:ec:l1l'lei'll3 (19;;;.1'.11) • 
• >., -.. 

E1smuthinj'te is n promio'e't mino ('OtH3;~i·tu€~nt of nev­

eral speci.men:.:) (eg.P13, 17,96) and oc:nnrsr;s small pa.tJches 

up to several millimetres across.. Dismuthini te occur!} in 

o.sselnblages 1i',lit1it !;10St of the other ore minerft.lf\ t ::!lW'1 tih.e 

textures su.gcrest replacement of moat of thi;)f:lf:: by the biH.ll1Uth­

lni te. 

Galena ia not COmI110n in the 1.:1trmni te ore DJ'1f1 is m;:::.inly 

Co;,·f'in.e(1 to smsdl :trregula.rly· f.Jh·:lpecl :3.reas (ege P.1~) f:tlfISOC­

ia.ted with the nI'] sive stul'1rJ.i to and. pyri't(;!, ani] as fine 

inclusions in ch~!lcopyrit~ ,:10,.'1 biHl'1xuthinite. Occasional. fine 

bodies oftetrf;~he'lrite were Ob~H}rVe(l in ·the ·[re·"~s of galena. 

Bournonite ah:w occurs as small areas (ag. P.16,17),mmally 

in iJsso~ia.t:i.on with the gal EHlt'l. , an~ ·t'ne two r'li.nercxls exhibit 

ttmutual bound"~r:l~~s II texture. BO·~.J-Y.'nonite 18 clonely aBsoc:i.aten 
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wi th the tetrahadrita lnchudons within the ertnr.mite tn P.. 19 

Boulal'.lgerite W2S observed as a trace constituent only 

(P.. 98,213), and occu.rs a.s ftne needle-lil{e crystals wi"th1n 

bismu.th:lni te and bournont te ... 

Covelli te '1mB noted :in trace e.mounts confined to the 

chalcop:,rrtte ve:ll'llet.s in tllla·sta..rmite (P.96,98). 

\Vol"fram! te was reported by Twelvetracs and Ward (1910) 

a.nd ha.s been observed asa minor constituent in P.13 and 214 .. 

Cl'hn 1f101f:r2Jni·te is associ:.;rted with pyr1to and q,uartz and 

occurs as subidiomorphic erysta.ls up to 1wJ!1. aoross. 

Sphalerite is COI'nrfon i.n only one of t.he~je srecimons of 

the stann:i.te ore (P.11) antl waH not recorded bjr eith~~r 

8ttllwell (19/,31) or Edwards (1951).. :rhe str:·1.n·ni te :i.nP.11 
. { 

hi:tsthe a,ppear~H'ICe of having hoen intEHlsl:!ly frac·t~u:ced. with 

sph81er':i.te occupying the :fracturei2\ and hH,ving l'ttr':;ia,lly 1'e­

placer] 'the atannl te along the fr;;tctures CPla.te 7,. No.1). 

Tha spha.leri t(, ~Rnd ~;to.rlnite are occasit:f1fill1y (oJepa.:t."ated by a 

rw,rrow(O.001 - O.002mrd horder of chnlcoj):lrite, anr,l the 

apha1.eri ~,e cont.ni.H::'; :rirle. exsolu.tion hlebs of chalcopyrtte. 

Ther,wo :;:~pecimen8 represented b:l P.3CO Rl'1d 373 arg poas­

il)ly 8 "'Y"nli'!oQ' of'o"'··'e fro"'l" '1-'1-.",. J'Y'O] .c,""'''' 10,:1<::'0 P 31)0 "'C"'l.q"' Qts 1:)·1­<:.:.£•.• r:~y, 'lI"Ji,,:J '_, ..L "'. .tJ.~ V';,}..,;,o {"J)(,:J., ,.l:;.. .ijt::;t;. "'" ..J~. ,""." ~,"Ut' '""" .-t."~,,,"':',~,_. ' t.:",~ ... 

rnOfJt entirelj,1 of massive gnJ"ena and qunrtz ga.ngue. Tetra. ­

hedri to '.1nd hournonLte Hre present. wi tIlin the galnna as row1'''!, 

ova.te and irr'egulal'l:{ shtlj;H);C bodi.es rangin,g ifl size from. 

O O '~'··';r·" t",,~.? 0 ,_J_~~i·. "" ~;fij n,,.· '''j'l'rr-l.":' ..'1 ·t".... 'f'''\''It,.._0 ':'>t'A.",~V1 (;.. '''' " c;Jt..., ...Le>:; .(.'J.' ne·.,.. ......; "1...,....{c·-~• ,r: •. I.i' J., O'7j 
htm _,., ........).1.. ,~. VI\:... ..." VI·4.. '"J't·· er'!'> t
 

morphJ.c crystals which appea.r to hnve been extensiVt~ly repl~ced 

by the galena. P. 373 is an associn,tion or ~:JiJ'!er1.te,l (l'Uf'.rtz., 



sphal.er:l. te· ~lnd gl~,18rHh(rhe sph~}' er5.~,e COfl't''''lna I'nre m1.nute 

"1]"''1-",",' o~·~..J {.t..,"Jco·····'·r~·t.~~~ tt"........"'''''1~.l:,J;\" ",,;.1v(,f. If!'o &.t~_p" r"..r ,·,,1-';""0~',~.i._L.\...~!;,.. "jr"'"
,,~'t,~;,l .,,,Zt':.'.l'~"'; :F'lY" ""y',k,1 rrh'-'~'i 'J"(.~., ,',}r)""t .... J':. ~:' .• 0 

lesG !;·}'Jan O.C1rnm. A little pyrj,te cmd rnar~a::;:lt0. 1.::: ;::.190 

prElSCfl':;. :c:;t'>nnit;e was not; observerl tn e1.-ther ofl~hese 

H}.H3c:i.rnens • 

~~b",·:t'"' L,. t. f,$.... .. '"'Ot~''-'h"~ "'v'V~,i'''''''st rd"!-"J"~v.t. 'Oon''''l'h,~!",-,- ;;'i..lne~ (~~t. thel..... li- 4. "'11(.> ~f t., ,," ~_~~, ...(., J" oS. n._'"\.. ~;# 'J" ~~; 

'<orkirjt;<;s of Brr:H:112:hnw",s Lode. Twelvetre.;;s and Ward (1910) 

J:'ep()r·-t;ed1~h,?~;th0 ora corwJ.!:3ted of' pyr:i"!;e w1. t;h f')OTtl0 6t"'1$oa 

13n;] a If t ~,le ch'.';lcopyri"te. The ore was r:>,lno reported to 

flr-jsay 0.3 to O.4j~ tin. ~3imi lar (ira was reported in. Past­

kuchen'sLode, about 300 yar(~~) Wl?:c:'t of J1r::;llishaw's Lode. 

':ehc! RIJ.thor W,~-I.3 ul:'w,hle to O'-itajn spec:1.1.Tlons of ()n..~ frorn r:dther 

lOC!C1.1it.y. 
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Assem1:}l<;iw"~C o~' 

$A ... ·.1"'·' ..._, 

Common: 

,. n'f'rt" ~u(:~n""'·~..,.. R '~'.~"::' ~O 

(2.:::.,01""" • nn"..;~'~~ "'1 J~ ... "" , .~ +- oreID,), .~,:.t ,. ,~. ~."lJ... ...lnn.l uL~ 

Pyrite - atnunite 
Ch;' lcopyr:l, tie - st nnJl;e
 
,\rsenocyr5 tf~ - pyrl te
 
ChCtlcopyrt to - p:;r1te - st.smni te
 
C8ssi"Leri"te - nh~~]_copyrite ~ S"t nnite
 
ArfHH10p'yri~;e - PYI'it;e - sti'mni to
 
ArB~mopyr'lte - ch lcopyrJ.l.;c - :st~)nni te
 
GClsst tori te - s tn.nni tie
 
Bi.smuthinite ~ stannj.te 
Ch)::;:lcoPJ/rj t.o -stn,nrdljo -tetTI:lhedri te
 
Arsenopyr:i tc - sttmni. 13e
 

Arc enop.yri te b1.SH!U'thini te
 
Arr~enom'ri.te bi ~nnu thinite - :pyrite
 
Arseno ::;);,;u'i te bj, smu·t;':'dni t€, - st.11nnite
 
Arsenopyri'te \! O'l11rr.l.O ni ·te p:yrj te
 
l~,r;2~{;;'~'Jo_pyrjte' bouI'!:'lontte G~~Hrmi.te
 

t"rsenopyri te bournorJ1. 'te st~mn:i 'l;e ­
tctrahedri.te
 

ArsenopSTi to - casa:1t,eri:te
 
, ArFlQ!101JS-ri tf~ - gH18rw -; yri te 
Ar::Hmopyri te - p;~rr'j.,t;e - 1;etr~:hE:!ri. te 
Hi. smu t~'1j ni te - bOUTnon:l. ,; e 
Hismut,I"'ltllite - ch:"lcopyrite 
Bimnuth:Lnite - nhnlcopyrite - s't:,nnitG 
Bismuthinite - galeru~ , 
Bi,8muthjnj'~e ~ pyrite 
:Bismuthi nite - py.r'i'l;e -stannji,;e 
Ri snmthini!~e - 'p7rite -tc t;x'Hhedrj Ge 
B' smnth:l (.d. te - ii:llhaleri te - stannite 
Bi~31nut;~":! nJ te - ·tr~trah8dtite 

BonTnord te - ch,~Ilcopyrj t~;;; - atarm'i te 
Bournonj'te ~ Iona 
Bonrnor:d·t(~ - g;rtlena - stqnr.d te 
BouI"noni tc· - flyr:;' tE~ - stnnn1. \,;e 
13ournoni.-t,·) - pyrj.-te - fit::nnif'.e - 'totr:1lhedrite 
Bu~r'nc'.rJi tc - f'ltnrmi t.e 
Bournon1te - 9t~nnite ~ tetr~hedrlte 

Bournon:ite - tet:r·,")1f~~dI'·' te 
C;1ssi ter1 te - !'halcop.yri te - pyrj. tie - a"tannite 
(;ri fj S:! ·Lel~i. t(~ ..... p:,y:r.~i tt:~
 

Ca::H:li teri 'te - py'r5tie - stnnni '!;e
 
Cl'121copyri Le - gr<J.,ena
 
n~ "'] .... ". . t 0''-' '1 " ' " , 't ,', I" .•• ' \\11 .. ),,,••co~·'.lrl,e - t"".,.~·",n<'i, - s "..,n"Il.j~e
 

Cha,'( eOI):r1-i,''te... py~c:t te
 
Chal,copyrite - s,.,hnlerite
 
Ch21copyrite - sphelerite - st7Dnite
 
Galena - pyr::i.,t;e
 
Galena - pyr1te - st8nnite
 
Galena - Bphalerlte

Galena - s;}h··lerl.~c ~ stannite 
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Infrecuent:	 (h\lel'la - stanni. te 
(co~t.) Galena - ·tetrp~e0rite 

Pyrite - si'ha.lerite 
Pyrite - 8~lsleri~a - st8nnite 
S ..,le-rite - Str:H11cii t;e 
~)tann:i :,f? - t;et,,~'(ll"IHr~rj t~l 

Hare:	 !t 1~f3 e 1'101';;/~ei t c bisrmlth5 n:lte - e~).' -:'cop;yri tie 
:Fy:r.:-j.te - star-mite 

Arsenop;,/ri te h:i.smuthini tH - "te·tr·' htsdri te 
.Uiemu.thini'te boulangerjt,e 
:Bt:~~ml1tf!,ini.'t;e - 02.Ha1terl te 
Bismuthinite chalcop;rri te - tetrahed :1."'1 te 
13ou.rnonJ te c8ss1terite - pyrite - stanni'te 
Bournonite - cha,lcopyrtte - g,,,,lcmH - tirtann:lte 
BOlJ.rl'lOrd.te - p;rri'te - tetX'r.'l'hedrite 
C~;~ssi,teI'ite - cht11copyritj{;~ - st,nnni te 

- tetrr,he':lri.te 
Ca-ssi tari te - galer.w. 
Ghnlcopyr:i. 'te - cGvel1i te 
Chalco'pyr'i, to - woI:fr"m5.'!;e 
Pyrite - wolfr~'m: te' 
Stann:i 1:;e - lNolfrp,mi te 

Assembla~e~l of	 ore minerr;.10 - g~tlBn:l ore 
MM ,. cl jj. 'J	 • • , .... 

Comrf.ton:	 Galenn - sph', 1erJ 'te 
(j',~, 1. f~ rlt~ .... P;i ri . e 
Bournoni te - gnl.eon 
Gslena - tetrahedrite 

Infre :u.ent:	 G-e:1.Ema - rn8,re~:;,s:I te 
GalenH - p;)l'ri -te - spho,l(;ri'te 
Marcasite - pyrite 
Pyrite - 8r~Gler1te 

C'yIQl"o'p,y'r·.ll '''0:1'	 "".";'-'1"1 1~r~_ '!',pHare:	 "I_!.' .. '" \.t J. ~.I'C" i;J l:-"~' < ••• +t;; .:t ~,."" .• 

E'yrrhol;:i te - ~Jph leri tie 
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J'unction !lline.•• u __~. 

1rho work:lnft,n of !;he Junet:ton Mine ar~~ locr:*teo ~;tpprox-

iFultely 300 yards soutl"'\.-werJ;t; of i;he ZH~h':m-Western IJtine Qnd 

approximatelyl-m:ile north-e8st of the Oonah.Mi.ne. 

f:rJ.\ 1~ hOi~t rQ(~!{S fLrf) J)';!"t of' t,he Oona,h !,Juar·tzi te and 

q'~t--.or;;: (~'~.fflot~,~,·,J..•~_iOQ":j- d' .. It: •V.ohoC:1., 19'~)~) 

~~'he 1;1'or!cfi.rJ.?:::; of ~;hB SUl10,tolon Mi.ne h::rve hi:3en mentioned, 

h-,,,otr.>f'ly by i'I'IQ:... t:·o,.,..,o.ry '(1r~()3 1P)OC:) ""'n'-~ \Hplle,..... (1904) I!lt!"""C,.".!... ..1.. ", ••• '" .. ....;.,lJ.' ',. _ JI__ t... ",,,;.1 ,. "-.;;1 .....# ':"'1" 1.J. h .:;,~._""".I;., ,_ ~ :.V 

J\,mction. Lode Wl1]i,S 'r'o:f'1l:ed from four levels, and W:)J3 apparent­

ly t~. ;]olxtihern con"tinUFl:ti on of No" 1 TJode of the Zeehryn­

V;:~~Gte:r.n mJne. 

It is diff:LC'l1.1't "ID obtatn a clH:;'T pict.llr~ of the rniner­

alogy of or® from the Junction Mine, hu.t the reports t m1:lc­

atetha.t'hc ore vn~s low in overo.ll grade tw<:'! r"onsisted 

0R(H)£rt io.l1y of si deri te gangu,e with small veinc ~?nd r't!,tches 

of galena. After thE: Jll,nctton Go. cEt"ised operations in 1901 

F'::' JJtl.l""ty of trilmi,orfJ reworked the sl:'0f,es for bwl1rdt:le 

.'~om:F)n C{)l:'1,t;'dn1ng up to 120 O:BS .. of f:d. '-v~~r l)(~r ton. Petterd 

(1 01(~) ren~-ta~ ~~4 -~ft~n"~D A~ ftmbol~~~ ~n ~~0 ~()~l~~an,) J . £_. v .,\., ......, tJ t ~. ~i }'.A 'I\-~ ;';;1 t;. &-1 v C "-..1" 'W'..l,;. '. " '"' J_ \';J~'; .1., ~J ;. { G".' '. \ ........! ~ f \:.:.';'1,"::' •
 

V£1rJl few fJ1gecirrt~:.;ns caul!? b('~ o'bt,,'dneo for ·th:hJ Dtudy and 

the IninoraJ.og:i cal doscr:i.;. t.:i..Cin lNh:i eh follovlB 1l1tlS lH."'tJ provide 

a represent~tive picture of the over81' composition 6f the 

ore.. Two specimenn afore from the Junction M:tne were ob­

tninel1 from the ~:nurn[;1nj:m Museul1; collection bU.t only a small 

nJliT~h:!';r of sar:q)leD of low gllW,de rn,~;tte:r.'iDl could he fOlWd in 

c'h:,unps near the 010 worl{j, ngi3 .. 

'rho !Tin; n me l;'dlic COr:l;;'Ci-tt t 1i!?iTt of't'~t€' f:g i ecimc~n8 :i.(::J g'lena., 

----_._--------------------­
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with ;;w;o11cr arnou.nts of l3'pl'l~';.erite i3.W'l Iwrtte, :1.n a g::'U1;gue 

of ~dd Gx.':lte. nO:J.... nmoun:ts oftecral'\edri tc t bou1~:mgfirJ ee, 

hournon.:Lte, ch31copyrJ t;o ~"md o.rscH1opyr:i. t;e were nJ.f3o ObG'9rved.. 

n 

l'l.bu.tlt51:)n't fi rH1 inelu~;ions of tetra'her1ri te, bOl:tlanger:t to and. 

hournoni. te.. The te t;r<\,hedrite hod j es v8.r:1 j n ~1l1D.pe from 

irrerr,ulur to rourH~ ~{n(t ovn"iie, and rangE) in size from O.001.mm. 

Ull to O.. 075mm. The In.rger tetrahedr:i.te borHes are ocr::]lsion­

:"llly f:H3Socia:te{1 VIi th smnl1 chalcopyrit(? bo(~ics C>1'JJ} grt:l.pbic 

~. l>"\ .... ("r q ". 1 ,t~".:- '\... ; t'''''''''~'l ;.1., -\. '~/o VI -'rq ] c' ''''''''''''(:l ,,\1··. <':l; n~v ",,:I ("!:l 2'99" 

mhD.' ¥ ~oc~iva ...) ~.:.,. .It. -t 'W \,i- ~.l ~".;O (~~ ('J"::l~. r...... ~,:t (N~ ~~ "" ... , , ~ \.,. :J ~on·tn4n,._ .... J~'
,I.. J.!}.f....<,.. ...':1 I~P~~~A~ .,1 ,,;, ~91An~ t:;l t'J. ." !fI 2rJ') ',...
A
 

l';":J (..J.€of ..... t~)I ~J,N ~'..::.'t (,1(: ~,,'J'::... :;.. ... , Ij,{;,e 'I,;frt ~;_:./. l,.\e, .;:,_~.~,,-'l ·:··<~.1. ':", 1<.J'\"j,,)f:: .'. c-{J ';,M. , 

j~ae,""1 t 7 No. 2) • B01l1~c.ngeri·te e:'::i1.sr.rtlly occnn:: as fine 

needle-li! e Cl'ys'tc;lr;; bet'.llfeenO,.005mm. and o.n)rrim. in length, 

bu.t is "Iso (wcnsioD.nl1;,{ pref:3ent tn aroaB up to 1mm. tn 

w:ldth cOl1rtistine: o'f rrt:HH~le8 of t'i'LB fine needlB-ltlte cr.ystals 

( '{'J.t.56) Bell'I'no''". \.A ''''1 +..~ 4.:,.,..' 1. "' •. <~ C·O··'!''1on1~;'". v .. ·/,1,,'0.J1.J.J(~".. \..1,- 'J",..,.Ilv ',~ ...•.; .\.. ..,.... fJl.a'·'·',d...• 1l.J<. •. :.1,\(' ,.'.. .tl:i'~.,jll.) +}1""11~,...'." "·E"+rn t..""''1 ..· tj'~ 

1, 0 l·~"'·Tt." .,' ¥" ." f1l'! 0'" 1 ""C' " .. ] v.. ,", c 1';1 (0· 0(']1 'yl1 't-" 0 "\""tm"")rJ u_·;;dJ,;:.:>,,"I.lvt.., a .." .. '-iC;l.L,;> 01....., ,·.S .".re • ,.> rn.". ,C, ..• I.c.", 

round ~H1t:l ovnte1:}();'~ics Winl:1rr 'th8 m:)::-1s:i.ve gnJ.enr::I. 

Sphalerite io preBen~ in the massive g'lena B~rr~le8 ~s 

~'trl3lflS lNhich aF;)(~D.. J' to h?tve br:en exten::dvE'ly replacet1. r.Phese 

areas of' 10'])2'1 lsritc) ;C~J:e n,orm"lly les;:; thc:w O..5mn. in overall 

'·'l·d~·1fl ...."'t· SOT"" ····~)i'··'··~lm· n·-,e' (e"" T) (::'}) "'l)~"'O"~' l'''-''''~'l\r'if" . V1,' i.lv.. ~,~ ~:.';,~ ,:.;},~ '~~\ '.' .~"':,;':',1.d '.J:·S •.,!- ••;.) ' ••,' !":,~",,.QtI ._.,,:;;.J.(:::.t:, t~ of 

m8.s:~d.ve l!;:'le-hrovm 1JI:hr<1.eT'i to. GnlenR tH prenent in. i;he 

rrt;~.sBi ve sphD,ler~lte a~J arena tlrtc 2mm. in \rddth, wh1.ch a,Pi1car 

to have prlrt:tall;'{ rej}ltClce? thr; 8'phi;)J.eI'1 te. G CO:;l,yri i;e ex-

Holution blabs W~:lre obBe:r'I(~.J in the ;3:ph·Jel·j1;f:. r[''11ElSf.3 bodies 

ranc~e :frorn O.0005mrn. 1;0 O.OO}mm,. an?! OCetl~:J:1 onfdly f3ho'W align-

went along crystnllo,grs.phic p~:2ine;:; in the; ~:t ph.n.lertte. Some 
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growth zoning waB no1,;cil in the sphalr:ri tc, and in :i.AU·ts the 

zoning ls defined 'b;:r line£'! o{" [·:l.ne ch:~,lcopyr:Lto hlobs as well 

0,8 by colour b:::ndn. J30ul~Hl:'S0r'j,t.e :3prenrG to hr,vc p:;irl;:'Lcl.lly 

rC'!Jlacc!d sp':.':J.lcriL;e t::l I.~.56. 

Pyrl t;o :1s nOt; common in most HFccirr,ens but does occur 

Ct'3 '''i'' ~ (0 ·02 n'·· to 0 O... ~:·" ) .?'., ,"" "',' CJ.• ne • _[,i• .'". .. f .•.J{r!i!!.. J.~iJ..,.b.Q 'p· ,:t crJ·st.·1~3 £iliorad­

'0""1"'\' ·1~,,··· 'b~""'" ·r·l·,·~r' -rh t1l. ··)·...,1··, ", 'YId , '•. "., ""'t "}207J. c ..• L..I.,.:lllrl t,.,.ed J(,.r,./u;~>, " ... 0 b.:C ~:.n,>. ft, ... : ..'.,l!., .•eIl e. t..t.• .,., 

eons:~j'ts of m~).fH:dvc p~n~'i Le wt -l:;h ;;H!11tl1 irreg'tlhl.rly :-3hapcc1 

j ne ItlSioos of gCJlena and (·b::~.lGoVyr5.1:;0. 

. . , . . , ." 29')J.l ....on"lO·"'''l''J~_) C l_ ¥ o:-f _ 1;1"1l....... ''C'.!',.!<,.;J'<;. """'~o'''''Up,~VJ Y - ., _ n";(, I.. •. ". ;:'.13� idio­~ .s.. ,. . ?' t' ~"J l..' ...... ,l" ..... ". . occ!;1.i::.d ona1 

morph:i.c "lnd Bv.biry.:i.omorp'dc C!'J'f;) t l.s (:Jj,;, t;rHrutod through -the 

Bid er; ·te gr?l".le;u,e, rH:") ,'tJ.so OC(lFud on..:tll;y in as:30ciai.;j,on with 

cl'nlcopyrito e.nd tcrtrah8drtte. 

Assemblr·u:;es oj'"� or~? T7l'i iH:,:ri31s. 
",. n , ... ~ .... t ....... u ... ~
 

CO.mDon:� G:]lene. - ~mhaleI·l·te 

G:', lEma - tetraJ:H:~d ri. toe 
·BouJ.anger:i'te - gl':.na 
<" ':I} ," >',.,..~ ')1' ,~.....\Je>, ~~':J..~~:: ...... ,1: f.Y do. :.J'{;; 

I nfr8!1.1.on.t:� Bou18.ngeri te - galena - Sph"lleri te 
130lI'bncer:lte - gc:lena - to i.iI':·hedrtte 
Bournont"te - galena 
C:~:.·ilcopy!':i.tc - gn.l€,n,!'{ rx.'r:l.te 
C11,jlcop.yrtte -� g?lena apha,:Ler:i. to 
Chnlcopyrlt8 -� g21ena t;Btr'J~:ed:rite 
C';.1aleCiPirtte -� }').frite 
(~:h,~~~1.cop;~/:r'ite -� I):/ri tje .. <~;e·trel\{~rlrj~te 

Ch~leop;yrit;e- spl1'.leri te 
C~B·l~copyri-te -� tet.rnheRri'te 

._~:.~ .... 1. .. s~h~'e~i+aolo. .., ...... a"'~n0'~I' " ~~ritaIf,,~'i '....... - - J:. ,1J.'8 .. ,Ji. .. 

!:~" lenn - sp"uqle iote - tctr:,..,j':or1r:1. lir1l 
?v-~~a _ D~~ln'A-~~o 

.~, tJ .J.. .J. 1I ..~' i:;;,;I j/p,>. .' .to' .... .J,., .I... II~ 

PyJ'ite - t.etra!'erl.d te 

'Il"'"W"l.re:� i\ 1'1:3 8r.1 ~~) l},~l I~i..1~ e ch.' •. leo ri," '(':ita� 
AraeuQPyr:1. te tetrahedrt ·te� 
130'1)19 np;cri te ~ psri to - sph:;le:d.te� 
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Ii:~rlrl~,~t~l.eJ~l··s .A.Cl i ·t ... ... 
'Dbo ,,,;v\r'ic) 11,""c'! l~n'f''''''''"ro;l t·!')· ~<" 1·Tr>11r··;h~'·1·Q ::\(1·~1" (':]80J... , A ..", \, \ ... ,~.1• .....;., -r·"'- ........ ~.J,.. V'T .... 0 ):._Q,,I;,.- ,_.... ~"'.l Q ' •...1•. ,) r_" ..",
 

1~ •.~ ,'n "~It> ('~t) • ':C. "(', ..... 1) '->1" locr,t·,..,,~ ,. ~,," '''''·r·,·t·~'1'r r::f') f tt\.nO'tif.,..;.~.,') '.n sa .0.1.1 .. ;ldr..IG.,. 'cc e ~., ...;,,, dUi:'r,-,XJ", tL.-~r ,:;h; €le 

El ol.rth of tIle JuncG.i on Bhnft • 

t h4aAceorc"l.ing to .J,,"1._.- e n (1904)".7 ~~n~ ..:t lo~n :,!,~~~c-~'r'~~,- tJ t,... 'l·~ J. ,....t. 'i;;J" ~ ....3.. I,; f t. U. ~i ..1...:) ,i U t::~.. . t.L 

ad i t cont:)ined. pyri '/;0 wil:.h argenti to nndp;lr:':lr{.::.~r:ltc. 

Vln,lIEl!'" !Tl;a:ted t;lE:d; tbr::~ ore S1100t ¥'Vim 40 feet ion length i;lJ; 

t:1,n., '.0 "."Ct~~)+ 1ev~1 -,., , qr 4 hl~ ~amn ~r}r~~A'i..... l"n. ~ ~J..~~~f, .L"'r£.J"'~~ 4()" fQ~t dae· ­'1~,,_ ..• j ".' ",,- ...,j'. ,l.._Co._\..· ~.)"',""'-J' \.1.• V , , C-t - ~.;...~ ,,-l;1 J!. 

'The h:i.r~·h, si Iv\'r con t(H'rt of' the ore la 1.J..l:.If,rtrated by -the 

ft.)11ow:lnt.r assay figures.. Those f:L"':~)ro::;, frG1.C\ ..... ,.r ( . ,1" t-1 1904 

- 1')(1) ... e .. ':~. to (){'~,. \JIC.". e""tr'''c+co-'l,,;., ",...;.'-.1 J_.t-#'<O"'C\"""'I~"".... ", [v,ur·:··......•..h.H,n f,. A·.•.di-i­"";)f-'l~ . -"lq"~n ~1··', ".<' S.l.,,{, L.c.. J~e .._,:, '\..,r 

~D (o~~ ~ftr ton)l'·"'t:' .- .l.! n. .e) v· J 1.4. 

1. 5tO(I{1 7c\,-rrt 513.5 
<') 4 14 134·3t • .. 

(1)- ..' 15 4-9.25 

4. 11 10 1]6 .. 0 

,,05. t;U 0 30.J) 

OnlJi one s~cci!':1en of ore coul(l be founD in 1>he nearby 

duttpS, and com;arirlg ttie ~itl'l descrjption ef WaIler 

( -fOClA) -) t "Jr""] (l 1'10 1' 'PY''''a''p' 1'0 'hi', C"'r'u1 pt"'lv 'ty.;"l Cl': 1 of 'ttle1 ..) >",' ~ ••.. ~ '." I.G. _" I".,~· t ......:1;.,. L' L",.,,~ t,f. •... '.. ~ 1.. •• ".J~ '.... ," v.,} J.,.',.,t.. ..... _ J. 

ore. 'rh:1~~ FTiE!chneu, cons} ~;d;f.l 1r:'.r,t:,el:f er g8.1nn::L in a gangua 

' "'1" i! 6r~ l' "" " "" 'I .,...., '·"'1"t.... ~JJ1' ''''"IT ,., I"f! U r' ·t<::\ o·f!· .... r>. !.......J h ""..:3 r1." ..l. ""of_. o.,·~. 4..u~. :,:1.I.,J.(~. ~-JV',C/ .. ~..J .• ~.,\. ~.:.~. :;':'J,~ ",1,:,) J.. i,.,v,.L.··.·,... ,o,n·~ l,~" 

Iiyrarf,yri tfJ t bou1 angcri te eJ1d 8.rge:nti te were Obl:H~.r'Ve,:1 in 

pol:tshnd sectJoll. ?yri'te WH.a not ol::merve{t. 

~retX'qhedritc incluolons i.n the g·10.:Jrl:~. arc) common 3.nd 

o,.re evenly {1 istributed through the grJlenJ},. TheJ shape of 
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~H~se <inc'l.~.;sionf.:) is var:L:.ble, thiS rnDjor:tt:y are ra,LiH:ir :i.r-. 

rer:u.1Gr anrl others D..re o1fo.te... '1" e size ()f 1}'CGC bOlE cs 

rtU1ges f.rom O.OC5nm to O.1ncm. 

', .• ,.".~, .. ~11 .... • ..... O""C""''''' 0" ace"""";'-'!"'" i c'j""",.:eC-l"'" c,·~rr'~di""n.lly".. ")' ._", I c',,} .\. J.. 1i '" \.-, \",..1:;:> ,·,.f.. • .- <c,·" __ <..' .Hj,... n, '., k~.L ) ~L.J ,,-,);i ~ <),.. ,,"0. . 

""",1,.., ....",t 
('to 1 ""n<,' -¥ 1::':7.	 1) r~,O;:3t · .pdistributed throU~l vS.'. I::" ('-". (·~lnt'·'- x,:;. u, mAO. • O~,:.",_.;, .. _,::,. o	 .... 

these j,neJ.i.:Bion~':l c'ircrx:tF,a'te to rOl..md or :')V[~.tE G}:w.~je~l, but 

others have a lf ere8cenV' S l':l8. pe , ;il.n<::1 30mG trregular fJhE'f/GS 

are aloo pI.'(HH:rnt~.. The naxi.m.Lun i,J:irncns:on of the l),yrr:u"'gyrj.te 

hodies is general1~r 1Jbou't; O.O:Jrnrn. anO i~; r~;l'ely greai.;(;r 

tlmn O.OESmm. 

Iklll:::mgeI'ttc Vine noted f:lS VE.n~:r fine rc)d-l:U::0 bodi.es, 0 ..002 

mm. to O.01mm. it; 'L:ngth, vri.trdn. -the:;' irr.,l;nn.. In ~JQrn€ garts 

thCfJ() lH)(U.CS f:lhOT' '~,l:i.p:rli-r\ent nJ.cng two c:..~st;HllogrF'..,;;h:1.c dil"'ec­

t;j om3 in the gs.lC'rin.• 

A smoll amount of argentt"te ¥lat~31so abue ved. in the 

galena.. The 8trgent:lte boJi-es o'bse!'Vcd werero1;c;1'1 (O.025mrn. 

['lii"'~''''''+'"''''') ov·..,t'" (0 nr:;"·,,,·"r; ..,. () 011::: .....,." ) ", •..,·1 <';>1'1 '"1 r"o "rl"r 8l,..""", ... ~, .....~.J.'~~ v~..l..' (;;~ ,'C; • \ .... ./ H:J.J.'.. _"\. ...r. J .l;:.l1U. .:::." l..it.-'>. ''::N' ,......_ c, 'v.. ' ... i" .!I- r..t."~:~,-·ll".=J 

( .., '.... ~-r·o . ',,., t,d.11	 O' ':}li,L,. 0 • 0"""''''''' ) ..~;i'.I;rl:i X1.b,·i ... 0'-",·, '" X ·),,,,u • 

h.S..~blll!rcs of" 9.£~...J!l~ill.f~).1&.
 

GOlnmon: G '10lKt - tetrnhe'::c:t to
 

It'JfreC;UE:nt:	 B'ulRn~erite - gnlnnq 
Gn.lena - p,yrargyri te 

11.Hre:	 Argenti to - ga.lcyw. 
G'''lenn - pYl·nr/,;yr.-:1!;e - t,(;t;r.<t!:led:ritc 
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Znehun-'/;cstern Mi.ne";I I..... _ .......
 

TIle abnnd () nee'l ";';'.:i n ~ft of the Zeeban - We8teI~ Mine 

:1'''"1" '1 '. '.+~ ".,-,,,-," .pIs Inc ate:'l :!'C:pi,rcx:\.t":\ ~,ely ",-Lt ..... e nOI ", ..1-e,:".;, u 0,<. '(she Oonrlh 

ft[]rle, on 1:;;')(': e;l::)t\:::1'Cl'~3:ldr~ of' i.i;'Ll Corinna ro?1 a'bou:t one 

m.i le fro;-;: ·the j1.ulcti orl ;'/i i;j ", the Tri 01 Har~)Gur ncu'l.d 9 

Cfn~ > h,,,,,t '~,,""r:c> t n. he"'" (1-.. ""C·...~l· .,.1 l1t- 'l·~].f ,~, ."'++ (10C'2)J. :J.(~ ... 'J;~ ,1. Cl.. ,\. t, ,L".Ve v1l .' ,;:,';, ~ ,L .. " "J e·,., .. :I ../ .... ..:..3 0;:; 'J " ..I ,),,,J " 

o.s fol1owo. 

"The host rOC't:; Hre contorted hlaelf to gr(~erd.Bh-grey 

shale and slai;e \vt t'. Et~. t€!rnat:t ona of d,erk mtcaceotU;'l si 1t­
s'l';onc':nc1 p'Jl~~ grf?;/ ':uartz:1. te t 1),ml :;1 m.lfJ1.ber ef interbedded 
flows of 80i1ite ()1'" keratjoph;,,'re (ttmalaphyre"). The heds 
t~re prohably';he nr~per pf;U.. t of th\: Oonah Ch;,a.rtz:1 te nnd.. 
Slai:;!!;'} _ - and 'tihey were t:tghtly fold,ad (;I.lon.g N.W. 
trt'!'}fJing axes (lux'ln,'I: t~)<: TeJ)bern,bb(~r;:w, Jrogen;y., H 

1";', 1 J r"'r (iQC' '''>b) ,;J "''''0' "." h ", "l ." +",,·t ,i C': '." > 'I,·V . ,. J -. ," ~ .- of.1<'1 .. ",:. . ~ ,J<:. "t",,;;;;>.~ 1. •.)'.~(, 'c', •."," '" 4 ..i", C ..,.(; Cd .',.J· ... l;:l!:::\ t 

'·h ..:,..l~ Fo 1 I" ~ (It,,;;,....; 'L-\'l n) \'1'''''' tt~. ".. '0· ....,.,., ..,:>, et'''''c:.\,.,.t.,.il .1.. .JurlS \ t',,<.~.,n .. ·",CS ,"i;",;:' ....,B d.Sv l:)_." .. lltl~ .J"u. 

T.,,'1 t~"'·, - ....L .:l f'n" 7(")£,1 C) • 1 "(lll El ..~,;:t.B 'Ned.!'. eq .. "1',,.. feet from the f"l \):r·f ~-} c e to No.2 

( 110ft~ J. ) I~VQ\"'''.3..1 t, ('cc". :r·r?... d i VI -;'!'r-, ~ l.<\: ,. t'·:""--,~, ] r\ ,3 ~', '" f'l...,0,.
l"O lo. .....~f"", J "':t:.i :"1':, J ') er '~.II..oi •. .1:'1J,.• S ro'!lu"e· ..i ... (J'\;,.,o ,~ ••t~ ,I(... i::): ..... 

ve:ins come,listing irinc:1 r:[;':I,11;)7 of 11J:'{;C~nt;jforo1"uJ gelefF: :i. n a 

w;\npIE: of n:L1 eri te vd. tll some e~", 1(;5. te rmc1·t:l,::}rtz. 'i.aller 

!.'wted!;IIEtt pyrite ~) ".1 c:·~!f:\lc:of.srJ te were iJ:J:'oucnt. in ttle ore 

in t;,)0 10';1'<31 lev,s:18 1)1;t al:T;ost ~~bS0n,t :1n tJ'le u:p:,cr lEwols .. 

Small amounts o'f' ;,"):.,;:~) (~:::"i te ~';cr'2~ n.'l.90 no Le:'i by \'?al1er. In 

." l~'t''''·"· r"o"~"''''''''' "'~11 -T' (1",,.',1 '\G4. r,.;'{,~.; .L ~.:4 J! tJ.1.. Lt t \', :.:1. ",_ ... Id . '. \ :) \..1 I:i J .rem- rkec1 tl\[;j~ G.t the northern 

encl of No. 8 (500 ft. ) Level tl1c ;In..lenC't ore gave way to a. 

tetrs.hc'tcite - cn;"lccTiyri'te l1;;'Sf;r:~blage. 'The -tetrahedrite 

was reported to eontnin 270 ozs. of si'Jver per t;on but WOoS 

.!:)r-csent in only s~Rll 1uQn~jtieB• 

~P'!)J)l~lfj}~I,(~d a}JB~l~l :figu,.XtCfJ ()f tJ~tE"~ r:;o.lr\n~,1, c·o'vor !l l'a'Rl~e j~n 

.".illv .... .,.. c":nr"''''lt of F6ozc::' ,·,Pt' tr'p" up to 161;0"'"8 ,·~'"""tonQ..J. ·v.d.. ."\' .t" ...... t. ~,-,) ..... ".1.,'3_ 1:'''''''- ~.·~.llo ." Ut;.,., 1.~~..L....1J .. 

. _-._-_._----------------------~ 
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Sc·ccimenteJ D.'hila'~;Jf; for rdJl!in':>a.'~re.._;)l!.:1c excunination were,.f, ~_ 

c\gn1n limi ted. Ono ;I;;cci.:rIiHl of ore "l/"lS ob ta:l.. ne:'i f:rom the 

001"1 ee \.~. r)l'l 0'1" +t·. 0 r;·e'·.... l··, n":1 .,·k"::\r.;, ....-t·,"'·"'''lt ~)::l' .,.h Cl F,·,·t \!(,Cl·t-.::"·; t" of." .,." ,,' ... _... u-J:.i ..." ,/ .. '1.1. ~.,lil'..!:'l4.~ .J..,c;",(,,;,~.L '.'J··,v;. " 'L. V.~.,\.... ,-,£.,iJ.. .. ~~.r..>::J~.~ .j 

:"(i~ ("~lyz.r.l '" -::-. (t' :';. '" n ~11 11 ()ot.:) -:',"l-~ ~ l~ . .;,,· ,.}" --:,,\} etor.:; '1'~ 1'"·1 .. "'\: .-....f' (r~'::tl. .J....d •• ,.d.•• "l1J.d. al.€:H~lL\J•." no. ..1 ....0, , .•.110 sev{~:r.\< .......~,LJ" ... es l)~. e,..,ena.
 

oonecn'tn:t'i.ies WCH"e o1rtnJ nod fro;;) 'tho ]>sI'1~:.n:1.;,;;.n :i~vr: em" c:ollect­

ion. 'rho F.1urfaee ChlE{ ilmJ,r the :{!oI'k:in':~;;3 a:ce IJoor j.n min-, 

,.,·A<r.,l.!1r?.:J r"qt"~~~'10" ",,'1 ~-"')~'li1ed o"l-r ". G'''1<:11 'l"nbr,·J' o'"f" F;>·l··t ­";".I,v__"". ...,eu ."..~. "".1." (,.,.!. ,.Jt. ,..,:If v... ". ~".. 11. j t .... o ..•. ,&..L,. J. 1,."''''' 'vJ.. .\. 01... 

'l';J :·,.~l'tY··'J".~ l":'r( -]r.r·l~1·~"',"~ ,f; +~'~....,.. . 0 ""~~ll ",\". "'·L":!:' ,";""r ("·f,~·r /'. r .,.t.~1-.."J. ", ...0 38,,,.<) lB.,";. .' .;.V'C; l,. ,~,.. J.. eS.1 viE: OVe!"." ~. 1!J1.d .... r.~.L.o,;:,J ..lo. u,le 

f1~;~.ecjrt!etlr.~ eXa.rntn0{~ i::s irl gc.c~{l [).[;r~e1Gfnc~n~t Vii t·J:'l "1.',1.1G t'(~Bc:rlpt;iona 

h'l' 1 ] L'Ocl' (0'\ 0.(""')1' 1(1"'1.1 )
"'.;; '" ......J. \ I J"';J... , t ,:IC. + .,. 

The mo[~t obvlou:'J f,~;cd;ureG ofnll f3I.JecJ.mena oxsuTLi.nea irl 

'1D1ished :.;00 on f'tT'8 t1:1u n,ln:,wihmee of gal~nn ':;.nO tIle h'lgh 

C ~~~~~-t o~ toL~n~Q~-~~eJ\jJ:,"~'t...-A., l. ... -.:,:;;1J.t.'...... _J,~;.", ..<.r..J.. II_, 'bourrlO rd to f~J:)(1 bou1.: neri t,e as~ in ­

Cl1~sions i.n t 11_cc:'1€H1a. i5!anor mnOLln'ts of p:yr:l.to, rivh~'.·:erite, 

ch81coP.7Tt t e, p.yr:~!.l·i·;}rI':!tn, arBenc<p;yr5. ~c 3~;,d· ccn!cl1.-I't;c ,':n::"€l 

8.1so prNHm't. 

fretI'~\he~'tri'te is common in 0.11 sJ.:ecimen;3 of lenJ:~ as 

i rl~ 1.~)sl {)'ftp o:r v~;?~J~l t3.(i 1. c~ nt:..8.{ E; ,lflG Bt ze. I'}1t~ s ~·\<~1..r:eB O'b~3 ';:Jrve,d 

r~:mp;€ fr\l1!i round-nd ,)VD,te to complete1:>' irl'8:;uL:r, ;~u:'ld in 

Home sp'\c:tm\:-~n;:J 01::; :,(; ro<1.-cUJ CH'8tI06Jlt-:shaped bO(:1e8 ~!l,re 

eomrt01h 'lihe t<di,t';';}'e<Jrj..l;e boc'l:.iecl are g::m,rC:'.1171 le;:'::1 than 

O.07rrm. i.n Tnnv,'::i.mum di.mfm.aioH, tn;t in 1>.292 :t.rn,,:p,;u·l arlJ' sb~ed 

fu."eal;; up to 1 r!'lm. :tn o'vEJr811 'Hidth 'iNerc ob~3el"'VEl':~. One 

<:l"}eC"~rn"""l 

J J...AJ.J~'J., tT.'\ ......,(".:,.:?(3)...;.. C")'·}c>C·I···,,!;l_..;..' , .. ~\. ..,J,;! 
'-"p (l-.},,,.,.,,- .1..\.vc,.",.J..",,,,~,,."'l.,.:; 

,J,',1..1)~L_ .......~ ~, ..;r'\. .t.. ..It_·..l f""c'>''''' l·.:.L~'.- ·~{,-:...-u. •.;i.)r.J. ~.I~05.(;, n'''''~YI- .. 

p}nq,of'i' i'J in ke o '·',':'·;;'· ""\1'h t"f"'P jCQ('rj,·,l-·':o'>' l>-.:!· '-';;;,'j""'Y' (~(l04) 0.0....;A-.1,....- .•\,- } _ I. .... ~ ........ l .. .Ll •• ,.:. 1.:1._ j .. , H.'-J:· ..... t ...~ ... ".~ .t-'t.. .l. 6.1 .) ..1 ·~' ..A,,".. L\,,.i. iJ' -.jy
 

the t;n lrflfiedri te-ch<LcOI);r1'-j te mn'!~;oT:l~il on No. e Ieve~l. 'ThIs 

apec:Lrnen comdsts a1J:r:osi; '3rrtJirel:r ()'f an.i.ntergrowth of tErtl~ 
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h,et:1~r:tto Dlr:~d ct.. r~l,_ccIJ?;;r:t"~Ttf:· .• {\. f3i2(lJ.J~ a\Il(;1J.11·r~ O:f" p~"~~~l(!J.r>. Is 

.. ,.. ~l '>' "".' ~ '"'' (0 r, 1 .,....,.j"I'Elsont. ~~tC 1"',.;'Urll~~. tlY.ld (lVi; 1:(; ). n~., ..,. I.,')' '::-1 J.. t.J L~"~I ",' • ..... 1 _I 1;1 \.1 c~ . C)er~l.r: ) tn 

tbe 'tie ';ra~"jec1r:l te, n' d !~rnces of ,fi no r:'ovel1j te w:;re also 

r)otc~ in the ·tetr2~1e~ri'te. 

I3c':..trnol1iteL:; (;ommon tn noeL gnlNlp, S oc:iri(::rm but the 

{lls 1jri. bll"'t:1 0 ~J i. El 1 (~£~ C 11"O,i 'fc 1.~,{~ 'tJ1." 11 tJ i:l~l 't 0 t t e ~'j x~:~~:'~ -~ t){11~~; 't; e • Tl1·e 

't!o urn01.11 'Ge :inclul:i on:; :In the g!:~JJ'rn arc eOJr:r:;only muc'fl finer 

1;'!m,n 'fJ1w totr::Jiledr:1 ;;t1 incluslonH j nthc 'same :~j::ecirnmi" and 

thc~ two !';:rin(~rr)ls ,10 ne:; often occu:r n'n eornpoe:l te Inchudons .. 

T>c inc1. 1lSiotlD of' liOiJ:rnon:i t;,:;) :.J!:'E! J:1ainly !'oU,'Jd OY' CVt'. e in 

.~iln';)e('''1:"'' (01",-f-,,,,J\W; 8 ,J.'"liro I <>;'1"1 " luo .. -1-1'10
!,Ie .<. [~ize rnngenu.~-;. ....... t'l\ <:.:t"']''''1-01''l,ll

~ from
'0 ... 1" t:. 1~J.,.,.l' 'A~:-~)_<;,., 

O.O(~1rtr[:.. u:p ~t(: C~tl12:·r:t:'1., tl}.c ~1[1~lo1~i"t~y of 't;}}(~fje lJfJdies ~Lr(,; 

/ 

Mt l~ 

~.,1. (:~~3El i;I'l!J,11. O.02rnr:: .. In P. 29? '~ou,!'noni'Le to }.'rOf:lC'l1 t ..... TJel '~;c has 

U,p to ~:wvornl C!;,V'tjJ;itr1:jres acrOfiS, 3, nc1:;heGt? al~e,; s ccrrt.ain 

i ne11)sj on::, of ?c·~ 'I /\YJ.n t: wC1 1:01.1:1 <:"nce1"i t; \i;~ rp; e la t t; ()J:' P" n:5ralGo 

1s }lD.rtJ cUl.nrl.y COl'lrnOn :i.n;';he:::lE! bml:c'110ni ce 11r'01:18 fl~:3 fins-

r!~;;(!.'(JI.Q...lj~l{e t1:rl~'{fJ·:.;E.i.lr':~ \V~,·;j.c1'1. O~Cf?~f1j.Ol181.1y fot't:. sT:1.D~1.1. cl.~..1,;:l,·tera 

'3 l'l:1 nHrJ'()W sC!'-:n1S. 

:eouI21t!.e:erJte V<lr1.es c':)n.';':i(~$r::?)Jl:{ le e.burjL;·nce bc,t,'\Neen 

S2E)c:1mons t h(9i ne ('(:>cy,:on j n f50P'C: Sr:U111'1 cs (eg:o. r'. 292) and in­

"','>"<:'/"1''''f't" ~l,r o'~':'>;r.~l"~~ (r," P '77)J; J..J .....1J . .J- ,,:;; ,.,l,,~ "[1 ., \..,~ ....,., .. ··' • Tr~0 ~bCi,)"LEtl1;:~~(~J~:L-~e OCC':11"~ as 

ftr1e rocl...,}.l.}-e B.,nd r](~{~r1.1e .....l=t~-<·e IjO'~liE~fl vl~l 't,~·l:lr.t "tlr<;t~: L~:e~,1.e.'rJ,f:. r:tfjd 

OCC;':.lf;j onoJ.ly forJ;Js compo:::; j te :t ncll;ls: C'j:n~'J ""j'Vi t(:::tra11.cd.r:i to 0 r 

bc}';;rnor:d to Go 

·J:)'''r;:'r~''·''''-'i,." ..... ~~l'j'I.. +0 ',... ", C'.. !'" ,·,vi c .r C)'1"~ £~. t1 t.)r• rV 
tl.l. 1 ,J

.. i) . cm""\j, t."".. ...... \,.:" l~ .,l C", n '!.f:' .., ~:) ["1 "'(.l'·":'·l'u ,~',. m':... r \-"#'.1 : 1,,:;,1 .r..::.;3 ,)' ,~-,:'~ 

<" ·t·,,:"> C "tID-.""'.... .,. ,I c, ,'" "to' 3'7'7 ) 1.., , ~ 't: .; "'" I'.,~,., (,', t'; r ,~ r)' ':~ <' n .!', ; r'j 'l ,. 'f'l '" ""';3 (""('J'',./ J.."" ',~. ... • 'Os.~~ ~ ~:";, .. .I. It t I .,} I,', l.. .. \. J ( ',~'- .....-... ','. et. ~ ,';1 ~~ I. I) .... '. ,~,. t,.,.1. '.1>;......... .... 'OI'E;} ..
 

P.292). In the 5Q~ples ef I, Llf.;'.. co· (;(;0 L'1.ti:rPJ t(;(1 t 'r; 5, f:) t1e;:.:tln 



1"1..) ,;' .. 
noticea,ble th.atfJyrr.u·g~,Tri.te is common B,e inclusions in some 

,gr~ti.ml of galena but absent in others. In V:tE;W o:fi;he uni­

form tetrahedr1. tC! content of the galena, tt is l:lkely tht};:t 

-t;he ObfiH)rved varintions in the silv~~r con'tont of Lhe ore 

'>'lore 1; 'rgely ,;;jUG -{;o var'5.ctions "in the ;"bundcmce of 1?srar­

g-yr:i.te. 'Ihc inelueiona of pyrrctrgyri te S.n. the n;lllena.are 

rD~~,1-nlJ! ovate 1.n shape" but narrow CreEH;\€Ult-ahaIle<l bodies 

were also observed. T~'le ovate bod:i.es range froF! O.02mm. up 

to O.1mm. in length., while th~'} cr~!@Jcen.t-Sh[1,ped bodics h:lv~ 

n "'r1Ixi' """,."., , ""n,·"·"j.l,, 04:' 0 2f'wmc:.t :.! h"~.. J.i.Hh1.,b~ +~'''' f""~ tJ {.... J. ,.I. ~ ..l:tU~,!.. 

Sphalerite is not ahUt'ldrcmt tnthcHe sJ:~eeimens, and 

OCCU:r'S matnly H::"l areas v..h:lch al1pear to have been axtensively 

replaced by 'the m~~tssivc galena. ffbGse inclusions v~!try from 

8, few microm3 tt)) to 11mn. in width. and minpte eXfiwlu.tiCll1 

blabs of {lh'lcopyrite can be observei1 WJt)'l~l,fJ. i~he ;::;phn.'i cr:i.te. 

These blel)f] frequently exh:J.hi t e.l5.gnmen.t in cr;ystallogrEtphic 

ct·r~. 4 n ·t~l.·-l~' __4.di-
.1. e1uuS .J,. ., e ep lL1.d! ... £be. One npec1men. (P. t.?95) C onrd.st­. 

:i.l'lg Imrgel;y of s::tderite g''J.ngue, ~ontajns a,n 1'1rea of 

13i.:hc.]eri ta rnea::;1xt"ing 2cm. x 1crn.,. 

·Pyri te occurs 1n most fJpBCimen's as cluf:rters of fine 

·;d1om"'~ Jlf"IV..t.....··~h·,,-.f:L",J, v c rJ,H~·l\o·,,1j,'l'110.,' (0 ....·01·~"""'"~. to 0' OJ:;:··nf"')"• .:;t.,I.. t'l'"!o .F__..:.... ,. ~t~.:"'_l~-' /~,~j.otd tJ .. .J",-; i·t .~""1 g.n1:',:,(.-t.: ....... .........'C;'l.,ir,.iL'.
 

t~'H';tJe cry'iotalf;; having ~tPFarently been extensively repla.ced. 

by t;h.(~ f5f,11em~,. Ocea~donnl al1otriomor.;:htc ay:'e;~ of pyrite, 

up to several i':'lill:tt",et:r"es in Width, al~€ pl"efHmt .:i.n, the 

gnlenf.1 (eg",.P .. 378). The pyri.te int;heEie 9.J':,eas appeari:l to 

have unc)(!T'Gone frrleturin,g, a,ne! many of' the frr·lc'tureo are 

" ........u'",J) "'('3 by' go 1""'1':' "·)"'·1 ~~ VlQ··.....tr;o:>he·d""i·I·A(",'t..... "'" ,~.;. "''''''·e·c·i',,;'''''''''t·,:....1.'/..4.- (P 1')04)
-~1"~:\..' .J,I.ll.t;O,,l ':)t:.;t.~>'C'~. (,Zl t.·...,;t".. .:j·U·. 0'n'". ll,),ft:'··,;r·. .t:'J 

mailto:cr~!@Jcen.t-Sh[1,ped
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f"onD:ll~l"l';s 1;t1.most ()nt:I'r'cl~l 01 m:-SDtve psrite with only very 

~!+,.,.,... "'l1 Pe""'Ol,,,,4_r.\ "'f' ""JA~"ry ·~""t'r,::,hp(:Sy';'tr,,, ,..11r->]CG'... y··...."i4-~. PV','"''il.J,U.C./.J.... .1,1.1- . .i.'.I, VI:.--o ,",}",., CJ(,\,-- ......f.C'~' ~:llt~ t.~ ,,,,.., ).>,$ J_~ ...... Uo,;",' ~ ..... ,. ~ .•. , ..t~'::··t."...i. -'!. \.J't:, ,~.<,. .. _\.t 

spli.filerj'te OC(1)}.'l,y:l nr~ frc-ntu:ccn nrHl :id;erGI'fHI1J,lPcr SIJacem :i.n 

,.l.,~,.,. '''~~)'''' 1-.(;, I\CCC.~",.1j· ~, .., "'~i -t.""" ';"n,t:,'r>r1 ..."., 1)'\, ·'-·'IJ1"' .... (1°""2"3)~Jr.f.~_:: l:~~~r ~ ..,,_ .J"",~. .l:t.., iI.',,'{ _;.,~./" l..;~...... t)i..l-.::; U ...:;'l_t-..~ ..... ' .\ Vr.\!. ".) ~·'·:::r. "'h"'''-' ..t,.. >.\,t .... l ." 

th:1.8 sHnl'ple V'Oi.1JJl be rncn:-c 1;yp:tCf1 l of oro from 1:h<'5 lower. 

levels of the nine. 

Hnre 1801~1t()t1 o:t'~i(-3t;n,18 of a.rSf:d'lOp;rri.te w~rc no'tm'l in 

t'h~"'ol o"''':' (1' '],8'0,) T1"1"'<:'1....... 0 .,r<':'·'.. ···,1":' e·~'·}'.:'b.; "" t1... '" ~.11iOl""O'f"'.n'hi ...;.t,;.':' \:.~ (;'~~r.-.",..... '\.., •. ",,,.• ~. . . • ..1......" '. , .' t7 t;,"§ -.;:; J ;::, 'J \,'. i.:':.' .,../... t"J~ iJ ,L ti '_ " '{.., ....... u.. :u .... ,):.''''"" ,'", 

rhnrnh shape chnr';1,cterl_sttc of' f?rnenop,:'rttet and textural 

:r81ntlcm.shj.'~'f) 5n,l1.cf't,1;e 1':;119..t '(;1)('1",6 IJ~w" been ext;orH:r:l.V'(dy re-

p~l,nce!"l byth(', {,in,lcrw. 
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.l'u:ilaeIDbl~l,!~\!!i!S of	 ore mi.nerals • 
........ . ' I'	 ',It I"
 

Corr;mon:	 G~lena - tatrahedrite 
Bcwrn::. 01te - galena 
130ulangcri te - galen&l 
Galena - pyrite 
Pyr:tte - sphalerite 

Infrequent:	 Boulo,ngeri'te - bournonite 
Boula.ngertte - bOllrnonlte - gnle1'la
Boulangerite - bournonite - galt:.u1a ­

te'trah.edri ·te 
BoulangsI"i te - bournon.i'te - tetrahedr:l te 
HODJangeri te - gelena -sphalerlte 
Boulan.sseri te - galena - tetrn.hedri "t;e 
r~ot1:t'nonii:;e - galena - ·~e·trnhed.ri te 
Chalcopyr1.te - ga.lena - ~;etr~.lhedr1te 

Oh!!.tlcopy'r1:te ... pyri-te 
Chr::tlcop~"rite - p~tr:t te - tetrahedri te 
Cha1ooJiYT1:te - sphaleri. I;e 
Chn.leopyrl te - tetrahe<1rl:~e 

Galena. -pyrr1r'wri te 
Galena - pyrt·te- sphnleri't €l 
G,f;l,lena - pyrl:to - tetrahedrilis 
Galenn. - sph:alari:te - totrnh(:r1ri.te 
Pyri 1;0- sphalerite 
Py:d.-tie - 1.etrahet.lrite 

R.~l.re:	 Arsenop;j:ri te- gal(H1~, 

00ve11ite - tetraho(lri t,e 
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Zeehan-l1l1ontarm h-1ine. 
1 t ., i. 

The '!iOrkings of 'the Zeehan Montana Nrine are located 

to thesouth-eaat of theZeehan - V/antern r,,'l:i.ne. The main 

shaft (Montana No. 1) ia si tuatecl a, few yards west of the 

COrinl',lB, ltoad, abou1;:i~'liJile north-north-wcs't from the junction 

wi'th the Tria.l Har',our road,. The No .. 2 shaft (o.r.i{.!;illal1y 

the S1_1ver :,luaen.I'to. 1 a'haft) is located ap,pI"o:R'tm.ately 200 

yarcls north-ea~:'lt of t,h.e :r:'ofi'1.d junctlon, and oth(~r amm,ller 

workin);':~B are loc3.t;ed on ·the lower western slopes of' Montana 

Hi.l1,east of tl'H; Cor1nna road ... 

Blisaett (1962) hiM:! de.seribed tJ'le hostrocltS in the No.1 

work1rlgs as n~rrt;0ns(;ly folded and :f;hattered nlterne.ting tle.rk 

slat,e, sili;s'tjone and paleg:rey quar1;zi'te. w:li;h. intarh(j(l(leHl 

flows of spill tic 1~1vn,,, helieved to '>0 the lr:;.Jper i art of the 

Oonah ';!u,'i'!rlzi te and Sl8.te. 1t Blisf.Jett also rel?Ortedthat Uto 

thE} ao'lll*b - cast they (the sla,teo and (]llt1.rtizi tea) are overla1.n 

by deBply wef:1,"thered IJurpllah anc1 gr(,~y Ghole! 3ilCs (;one Ifuld 

greywacke aiJfdned to the Crimson Creelt FOrmation-" tmd 

tl'lat the No. 2 workings are flztlmof.lt entdrl::'}lJt" wit'hIn the 

la.tter sequence" .. 

Deacr:1:rrf;:ions oft;hB wO]:'kil':li~G were given by 'rli'Jelve~;rees 

(1: Oh.), Wal1er (1904), alld Twelvetre:::sctnd '~':ard (1910). 

':l'ho mo~rl; extenoiv€') work:irv)'3 ~l:1ex;o~he No" 1 work! ngs. Th5a 

oT~'''1·1.t:',c("'.!. ...\t ""'Vtl.~"'l·"t~fl~A {I ";::~ In.,; r) d,..',.,t+i. c"f.., , t,;id· '~'·~t.A'\'c', .... ," .~;;... .r.J..r'11t 1"'V""'1'"e> lIi.:J a-",_..;,;,,~ ..... "'C' ~.:~ t..• J/ !U.... \,t""30 f"",,"'t. , I ;:<.". 1\.:;0 If'It6;,4 'iiii 

chllvelo:peCl, the deepe~~<t bei.ng No. 8 at Hc,O feet. A total of 

ni!'10 lodsH we:r'e rn,port;ed int110 No-. 1 wOI'k1.nge. These ha.ve 
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been desCJ:'ibEV] ('?,:al1el', 1904) aD fiB9ure l)or1iea l::tnd t:tppar­

ently COflS:l.f3ted essEmtially of go.lena in sid0ri tie gt1.ngue. 

AccoI'{'1ing to Twelvetrees and Ward (1910)t;he silver content 

ofl;hE} ore d1d not vary wi.t1'l. depth,o.ne1. the h:ighest slIver 

oor.rt-ant reporte·:l 1.0 ore from 'the no. 1 workings WD.S 1150:::'1:3. 

per 'ton f'or ore ce,rl"ying 671(, lead. rrhi:3 WEta an [;!.sell;Y of a 

p:tclted sarn)le from No. 2 Lode on No. 3 (295ft ... ) :l:Jeve1.. 

:ehe No. 2 wo:dUngo extended to a dJ;i.p·th of 500 feet and 

'two lodes were w{}rked from ~~ totf,i.l of five. levols. '1Ihe ore 

i.ntho No. 2 workings was more p~rri tic cnd V'nRf:; l~'ol)Ortcd to 

b(~ lO'll'ler in silver con t.ent.. 

PClliDhed sect1.ona \fJErre prepr.··rred fr'l::nn epE!clmens obtairH.Kl 

£ .....0·1'"- ,'"1 r"lr ~ .m'~.r.:P'ri·"niA'"-.L<.:.::t':-,3.M·lt'_~,!;, - C'l,IoLJ. JPl f'.1U"~~,~1 ""o11(~"""'io'"'tJ - La· ~~'•."J..... -r~, ... .... )rC' 1.1:..1' •. t:l~J J .. "";',,,:::i ,.~ _ ..• ..t.. !:J,;.,h;i ~~1'll"""'P"~ ,.; ...j'.. ..;. ... ,j. n1"}C'l ,.\. t., ',: q''''l''''}'' "',....... 011
 

ae"t;ed from the du.mps in tho vlcini ty o·f' tl"J.e ebn.ndoned work:ings. 

r1~1'10 rnain C{1nfl titut~n"ts CIf' ~.:1:H:H30 8pe~im.{mg are galen.a., 

p;(ri te aUi:l I3phnlerit~e in a gtlngu.o of 'l.ur:-;,rtz a.nd si.ot}]:-:U:;E!h 

Minor (llTIount,; of b01.1h'tli::;;erite, r0u.rnordl;e, i;etrahedri t·e :c\xlxl 

chal(~opyr:i.1;e were obHer.v('!!d in poli.rihed lJ<Flctiomh PI v.mbogum­

ral·ta andpyromorp;~d..t;D are flf:h:lOc:tnted wi t;h galf:mo. in one 

specimen (X.2GB3), and Pettr.,;rd (1910) re(~Ordfld mntloc 1d1;e 

an f.lmall q'UHx/."t;itios 1a~::H)O(~iate(1 1(1i galen::l. 

Severnl (')fl~he npEH1imene cOrJs:1st ea~;H?tlt1.(lll.y of F1essive 

'1" l' -: v,,,-0;-1 -H" .' U.:lJ.ous-, '. ,. . T' JO,1.a.10l.. re' ":t•. +...uC, ". 1"""" .!., .-, ,~ ::'! \.0'-tc"}.!,,,nit v,! J.flr.'I'" 0, },,] dO.).1t'ltd1.t',O 'ch' ·t· 

r':d':\.edri ta.. BO\'11r:H'l:~;e:rj_Le is tho mOfft; abu,r.:r:hwt f>f ;lH~::'Je th,ree 

ndnerLlln and OCC1.H'S as dj.H:'Ie1TIi.n:·"'.ted j'5.!'Le no;;Jcri.le-liko cryr:,tnls 

r8,n{~ing in length from O.002mm ijQ C.025m.m.. 1:>0 hc.ntlt'111t:e:r.1 te 

Is oce1;'u~ional1y con<.1e:'l-rtrn;ted 1.nto n6~r.row fig"':J':18 and veJns, 
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and smH.ll irJ.:'s£f,u.larl.v shaped aret)S U1) "to knJ:lTI... in overt11l 

w:td.th. 

BOUTnoni to is common in flOrae ga1ena specimen.s (eg. P .107, 

108) but leS(l common i.n others (eg. P .. 109). The inelu.sions 

of l)Ourntlni~te in galena a.re gonert::.'l.11y rotu:Hl or ovate, and 

varj(~ from O.OO;mm,. 'lw O.. O.,3mrn.. Co]")poai te houlnnger:l te-bourn­

onite inclu;,~iollS a.re also eorJ'l11l0n, an.<'! small :i.rreguln.rly 

f3ha:ped inc:lufdofls o1~ bouI'noni"te, up to O...075mm •. in wHlth, 

occur 'Nithin the bou.lafi{;serite areas.. One Dn\!:!.11 area. in 

P.107 con.l:J:i~JtJ:J of a fine intergrowth of bournon:lt~1 and chal. ­
r 

00l)yri1;e '1'1:11.;11. subol\di.l1o,te boulnn":eri to. ~s area measures 

approx:i.rn<:ltely 1.5mm x 1mm. 

'Tetrahedrite ia rar,!':: or absent ifl nome gc:t.!etlaapecimens 

(eg.. P.107) but if) common in other~1t ]A:11:"ticu.l:J.rly:P.109. 

Irll.... ,r" 4'<;;-'--r,r:>.!'''''At ....l· 'I''''' "'''''C''' ....·oO;t .,f n tl<-'-:-J t:7'''l'':lI·''''A aCe> 1rr..... f~"1 '''r·l~'' c311'~Jn", ..:1..L !,~t;.. Uf\;,c.- I.) ""',,..,. c., ~U,J., ,J"'f.jli """ ...1.:.4". Lt ,J.",. ~,.t';";.o i'..:.:,t-/t;. '!-~:l,i.~,~~ c.: -ft.:) . Vr)l.-A. __ C'I. "l'j 1.' - '/'"~},,J::" v..:\ 

bmHes rang:1ng in ~~dse from O.005mm. up to O.05mm. 801':ln of 

these bodieH are loeB·'ted a,round the margil1EJ of' sphcderil.;g 

inel'lmiorlL'l :I.n 1;he galena. 

'<rl""'" ""1."lYt1..;._... ""rt~ 'to' (HHTtr't'r~"~~ 'U'1rie'~'.. l. •.1",.1..- '.. J lietwo"'l'l",. v~~..,,;.":0 ... ... ,.-1 "or,"; d.,~r~r':'lbl'"......... .... ' ­.. ~,J,'Q ,t""" ..." 

specImens. In P.107-109 apha,leri te iD present only ag ~1l'l1l:lJ.l 

are::HJ, g~m.eral1y less than 1rmn. in oVG~rrJ,ll w:idth. in the 

massive galena. P.286 cons:Bts of splmlerite and gale.na.1n 

approXimately e ,ual proportions H,nd P.287 cOt1Bifrk !tl,rgely 

of f;:Jp1::v:t]eE':ite wj.tJ-; mlhordi.n::d;e l'i.~,rite fHId. galenn. Gctlena 

,gppezc1,l"'S to havr.~extenntvely replaced the Gphalerl:e fH'ld in 

n 1'}~6 t l ',... ""W'O m·j ""'~I>·"·l"" '~""ll> in't-'; Flnt·olu ... ~."., ...... .; r"!'·."oil -t·n ..,
.t. .£.'\,,i :;~Ij.::'b' oS. ~ ... i,J:,t.. t~ ...."' c.....l'.LQ ... ..a..t:.l-:t:;,.\ '-';"'-:IJ Ct-"')O'...T\.i.~ .. ,,,~,.bo,.·;. ..L, ~, 

flrephlcern~'mt 1trt~::.~rGrowthntexture. Ch,'llcop:yri t(1 hlebo a.re 



r O .......· in "'1'1"'1 ''''1'}l'l n l'''ri'*'''' in +"~le"'l:\ r""',J ....A.:;,,.··.. I"·~
: ,:>,;.JJ,.'Q W I., C... ~,t'J\ ....,tjl' ~ '!.J~. ~~;,r. 9,J.tj .iJI1:..'C~.LlU.t.:J..;.."fi,.(.I·.: 

Pyrite a.loo var1Bs con~:1idcrtJbly in <.'i,hilndance be·tween 

f:1peCirW9Tkti. Some;::pec:i.men,s (e;);. T).290,291) nons:i.s't mainly 

of'p,yri te and 'U101rtz, In't the sIJeeimens of xnast"ilivG galena 

( iJ'~r7Y':.~S. 't) ~.rt> "'o'''t'll.·n\ ... .tJl.: ·r,." ~ . j;,,,YtX 4..~ ,,;';.,,,,; ?..aQ "'''' .I..J;. ~ o......"'.i--v~"':.Jo!",,'.'···ona).•31..:c, ... .1:._' j;,.l.v (o .'·011"<17'1C\O) ',·''L'' .....1t·".. o""l~y ...·1'.,·.,. ' ..Io!.'l.)'h.' ...'

l;oO.075mm.) :ldiom()1"'ph:i,e crystals wh:i.ch a,j)per:1.1"" to have been 

e-xtenErively replnced by t116 gulena.. The massive al1otrio­

morp1'!ic pyrj.te 1.1)pecirnenf3apP'GHT to havo undergone extennive 

f1"::,.cturi.ng, withi,wrneof the fractures now oc<nlpien by' 

.....ll~·' I""''''' .', .,,......1,•. +. "" (""". Y) "1 q 1 ) 
!i.jr.L C:{;. l.,"" .\01 .f..).,1 ,& Lt v 'l:.. :~~~* J.,,,,, e.. ~ '. A ltttl~ cllnlcop,;f'l"'tte is p.lso 

present in the intoI\':;.I"€:wu.lar areD.S in the mn,Bsive P;1ri1;e, 

$(JIM~ of Lhe ae pt:;ttches of chalcopyr:tte reac'hi flt,'5 o. 5.lZI.P'.. :T.n 

overall v)':irlth~ and the p,yri'te D..T"pea,I'fii to have unr1ergone par­

tial replacement. 

Plumhogumm.ite is _tY'r'esen'~ as an 98r'thy whi t·e coating on, 

8IH!')cinlf~n X.2083. When B:R:ctmined closely, t 1r:1n sIiecimen can 

'k"" """""""0';;j,l'.,-'J., ~.~\J P-"""'·"l·'''t o-~- 1"1',>,"1 '0>"""" l~.,J ..L h~ ...1.~<!' 'b",ey,t>~ ... l ~J,",",~-,"_ 0'''''"('1,J'\.'";,·""·\r'·"i"'.11 7 .1:-­t)~ +,.., ... O\.J;':,)4~: J.. {:3'_ .. ·.~~f;....'-"tc\.r ",/1"';0'1;,,,..f..J. I"'''~'' ~ 

i.zed to red-brcn~'ngyrornorp1'itewhich has, in 'turn, undergone 

a1tern:t:lon to plumbosumrni te. Thig fei,tlJ.x'e was alGo noted by 

Baker (~963) virw h,,:u7l reported on the f:v:une Di'ecimen. 
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"aa~;'\I}""l";\ <1'>:'''',..tl.,~. ~;.;.;&: ......u, - ~t:t"il\:"; L4'''' ".O! . si 
o·r>J. 
IUI~ ' 

(.; f) mi~.,()""'nl (' ..'.. ~_. ..."' ........ ',J. .'''~'''''.~0Ii...... ,..~ 

GOl"!'11f!on: ]3oulan.e;erite - g:31ena 
Galol1B. - 1£1Dhaleri"te 
Bon.rnon:1.te~ - galfmu" 
G·lenu. - tet;r~lhedr'1 t;e 
I'yr~jte - sph::Jlerite 
Cblenl3 - pyr:i.'te - sphalarlte
Bou.langerite - bournonite - gnlenn 
Ci'$,lcop;;rrite- pyrite 

Infroq~0nl; : Boulangerite - bournonite 
11ou.langeri to - bO't;(ruon:t'te - cllalcopyrit;a 
Boulangerite - pyrite 
B0l1rn.Qn1te - gr::dona - sphaJ.erite 
Galena - pyrite 
Galena - 811hB,leri."te - tetTE1hedr:tte 

Rf:l,re: ChB.lco:p;~rr:t.te - slJhale.ri ·te 
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Montana. Silver-Lend Mine 
...' n.t ,,~ 

Thf: wo.rkings of the ~;kmte.na Sjlver-Le~).d l1!1:ine, ahH.ndonod 

sinoe 195f). are si i:;uatod a short distance west of' the Cor-inn:); 

road 2 miles, i1ireet line, north-north....vaat froffl thejurJotion 

of the Corirma and T~:t:;ll 'Harbour rond.s. This mine marks the 

northern extrerftity of t;110 Zeehan mineral field.. 'I'ho orig:tna,l 

workings at thi~J 10ca11ty were known as ·the May f}ueen work­

iugs, and later bccrrme known as the Montananestern Extended. 

The le1:uH~ was 'taken up "by the Nlonto,na Stlver-LeBJl CQ. N.L~ 

in 1939. 

131:1.08ett (1962) has given the follow~iIt1P. dfHJcrip-tion of 

the gc~neral goolog;V oft;he a.rea. 

"'l~he couritry rocks are a r.1Ol'lotonou.s series of nltf~rn,."1­
ting pale gray sacchg,!'oidal qu.G·,rtzito. sil-\;stone andgrean, 
graY!*lIlc1 bIttek sh.ale or sle;te which fonn par'tof tif1(:3 Oonah 
QunriH!.ite fUJd Slate --. Th.e bedn were tightly foloed and 
fal:tl tt'jd (luring the ])evonian 'Tabh'1."abberan Oro(":;eny.. The :'folds 
strike north-west with reversals of plunge produced by cross 
fold:tng. Fault a.nd shear zones vrovided zones of weakness 
trt:H'ldtng !.'1Cir'th-11()rth-wes1; or north-nor"th-enst along whtch 
minel"fGl:tm!t i;:iAHi tool'i':o" ace later in :tho :Devun:i.an. After lon&; 
peneplFm~jont :Permiant:J.l1ite Wi:JS der;osi tea aeroBs the eroded 
Prott:.!rozo1.e rocks and. {iur~lng int,ense :f~"tulting, probably in 
'l'e.rt:tary times. P!'o't;erozoic qu.artzite and 91H-to were thrust 
over 'Ute Pt::1l"mian glacial f'ormation. fl 

'fhe mine work:tngs have been descrihod 1.n repGrtn by 

Blake (1936, 1938, 1939) and 'fa,;yl,.,>r Alnd Th.u"c;er (1951b, 1952. 

1953). The :m..8.1n \VorJdn5~8 consist of the flAdit Level u , f:Ulti. 

levels at 100 feet., 150ft;., 200ft. and 270ft; •• with a 

smallex' j.n1iermedtni;e level above t.he 100ft~. level .. 

J311~ke· (1936) rc~ported the ~presence o·~> t1:1x parallel laden 

Q,t tho ~1urfaoe,. but. Cl~lrl{e t s .Lode (l1J\;iIain Ilode n of Taylor and 
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Burger, 1951b) was 'the only lode worked underground. Accord­

ing 'to 'raylor and BurgGT (1951b) the lodes are irregular 

fissure veins w:i.th a maximum width of about eight feet. From 

descri}Ytions in the ahove reports, in parti.cular that of 

Taylor and Burger (1951b), it is apparent that the ore con­

sisted of galena, with minor amounts of sphalerite, pyrite 

and chalcopyrlte, in a gnngu,e of' quartz Gmd Biderite a.nd a 

11t·tle ca-lei tee Blake (1936) reported some tetrahedrite 

aSElociated .with galena, and Taylor and Burger (1951b) cledm 

to ha.ve identified blJrni te in one specimen,. In vi.sw of' the 

COn'll)lete abrHmce of borni:te in any of the p~)lished sections 

of the Zeehan ores, and: in view of the absence of any other 
, 

record of bornite in the area, this hand specimen identifie­

ation is regarded. as doubtful. 

'i'he following assays of twelve representattva erpecimens 

of ore from the mine were reported by Tay'loT a.nd Burger( 1951b). 

Pb'.% Ag(ozs./ton) Zn% -
1. 48.4 87.; 9.1 
2. 3.7 4.1 4.2 
3· 25.0 25.8 14.6 
4. 17 .. 7 38.1 8 .. 3 
5. 27.4 11.0 0.3 
6. 0.9 1.9 0.2 
7. 37.6 19.5 3.4 
8. 47.5 41.1 0.9 
9. 62.4 86.2 5.3 
10. 24.0 15·3 1 .. 4 
11. 65 .. 4 111.2 3.5 
12. 60.4 66.5 1.8 

........... B!IiJ , ~ ••• r .. . ....
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A further series of seven Chi3fifH31 samples collected by 

Taylor and. Bu.rger. from ·the adi t worIdnga grll.ve vD.lues ra.nging 

from 0.5% to 1B~Pb, 0.6 to 16.2 ozs. Ag per ton, and O.4)~; to 

2.2%Zn. Assays on eight samples collected by Taylor and 

.Burger f·rom ore lenses on1;he 150ft. level gave values from 

~% to 24),t"Pb, 1.6c~s. ·to 34.30zs.Ag per ton, <,lnd 1 .. 3% 'to 5?,~Zn. 

Apart from one specimen of high grade lead ore (P.251) 

obtained from the Department of llJIines, the only Inateria,l 

available for study cOi."A,sisted of specimens collae'tea from 

"the dumps.. ~rhese speci.mens consiat of galena., sphaleri te and 

pyri'te in a gangue of quartz andsid~~ritee Minor tetrahed­

ri te, chalcopyr1'te and bOUTl'lOni te were also note(} in polished 

sec·t;tans. No high grade speeil)'l(~ns of ore were obii,'dr16(1 :from 

th~~ durnps, all specimens contatn e. high proportion of the 

non-met::).llic gangue aSEJOciated with the ore minerals. 

In most of' the fJpecimens g;'.dena in the major me'tallie 

cons tii tu(~n't, 'but aphaleri te and pyrite are often intimately 

assoeiaten with the galena. Sphalerite has e.pparently been 

extensively replaced by galena, a.nd highly corroded remnants 

r"4nging :f.n size from a few microns up to 2cm. arE! found with­

in the rlre<lS of galena. 

Pyrite ls commonly present as fj.ne (O.02mm. to O.1mm.) 

idi.omorphic cryst"11a dis}3eminatedthrough !:ihe galena and 

sphaleri'te. and showj,ng api}::lrent pe,rtial replacement by both 

minerals. Pyri'ta also OCCUl'S as patches of BubidioU!orp'io 

ma.terial up to ~cm. in Width, g.od many of these 8.ri1fiS contain 

fine veins an(l j.rregularly sha.ped inelusi orm of gO.lena. 

_._-- ...._-- ------ .. _-_._-----~--
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Te'l;rt."hedrtteJ is common as srno11 incl1J.stonso:f lrregtl.lrlr 

S!li.:r;~)e vd thin the ,~\al(me~ :In most f.:rper'ir~icns. ~e!Vtl rdzG of l~he 

te-t)~'p,hl:1drite bod,:ies rtmges frorn 0.03mm up to. O. 12mrn. ()ee­

8.H:l.ollal Inrger areas o:['t:e'trahed:rlto, up to 1mlfl in l)vgrall 

,.W1""~-l~j !!tt:\-ti> O')""''')''-'~~'.::t ("tD' "14,.204,) ~ ....,..l -t.", ,1'~{!H"n ~"'''''f.t''' i-ho:­l·Y ..... \.t vJ", "·f·~... ~ 1'V k Qv.d.. 'tf ~i,-\ .•' 1 t .... " '-.;'kl...(,"<..•", ,..\...t'.t, l,.I;tl!V,~,~. If,~~'~·~Qt',>(''''-;J ,;J.~-,'~ 

'te'trn.l'lai'trj,'te in aBtlOciated wJ. ;13 galc'na in f! texture which 

•. ""~"ro ......"1 . <,."~ .... ,,,,, 1, 'i . i· 4o,. ...~·o . t't, ( '01 +. (1 'nO 1 ) ,'t,t-'.e €h,.".ea.:l t",~.,\,p,L.C n"elt;.., VII.• .<' a ...e :;1, n '. '" A lit'tile 

cru:l.lcopyri te is rJ.ssoe:.tated w:t t1.1 the tetra::!ledrt1;e. In P.251 

ehalcopyrite forms !Jeaa.n:i onal irregtllarly a.h~\~pet1: (",rea,s, up 

to severel mil1ir!'u~~tre.l:~ in wi{lth and. Itme;th, w:[ thin the 

.rn: ss:lve gn.1Ema, a;131 ~Getrahedri to occurs t:W slnoll 1.nclusions 

w:ithin 'thH chnJ.copyr:i. to. 

Fine eXl301ution hleb::; o·? ch,alcopYI·:tte are COID_lrlOn 11.1 

m,u.ch of the sphi::ileri ta. ~:r:ea0 'bod tee r~Ul{l'e in size froEr) leas 

than O..001mm u.p to O.. 005.mm., Dn(]many sl1.oVl alil;rnment f110ng 

crj'stallographic d :Lroet1.nns in the c1J?haJ,.eri'tti).. Sorne poorly 

o.11 """"il"ec:J r~··,.,o,,·t·1<'l7.o""i''''''· w~~s o·tic:o"' ......~·"'~1 ';r" +ho c ".'}-"'''} ""'· ....1+·'l (1) 110)l.l. f;,:;"L ... ..t '" 1. -:~_",,",," 'IJ.'.( ~.! 011I • .1 1..1. U{;:" u.... - _'II..")o~,;J.. v \~l... .,.J", -( ...,.:,.U···......1 t/\,,· ..(l;;-·t-. ,·v.J. ~ Ul;,:" .t.' t 

and ·thi,s 1.8 partially def1.n.6tl by paro.l1el lineo of ehnlco­

1:""'ri''''''', 1-"l""bs'v Il.,. o;).~ ·m~''J~~-......'1 b',1-'J L-.~;:;-t) .. co·l#' '.,,"I~.,t......"r b' "U"''' Cl A little.!.!1} lr'\:; ~-...~~j - q"'l(,~_, ..... '·e""o<",··'L"'tl ,,,? (:?.i- •. ·\.;,.";;..;I4O-.. ~ It$' J.1..,".', 

chrl1cop;fr1.te also occurs in narrow v'Ed.n1ets vd. t;h:Ln the r.jphal­

er1.te. "'.l'l·H~se veinlats raup;e from O.•OO2rnJ:n Ul) ·to O.005rran. in 

YJj,(J1;h, and are asslU1led to be segregation veinlet~l w~'dC'h have 

exsolve(3, ft"om the; I::lpl'l':'J.e:d. tCl host. 

Bournoni te 1.1:.1 common 8.8 in~]:Lll:l'l om) in t;!1C! (0::11ena in "the 

mm.s;,'lJ.ve ore ft11'1Ccirr:en (:P.2~)1) bat \',I'as not observed tn other 

specimens. III P.251 the hournol"l'Jte inclusions are mainly 

,,,,," ""'h-j!~ ~"'" o::>i"p. 'J -{ "'d ""0 n 01''''«" t:c:, 0 (l3e;··,~p· 1""lt· OC'~~H~-f on.<r>1h J.. j.~", • .., ....~- l.~~. .... ,:1. i(J ",'" ....I,_~ .. J .. l... V~.'" ..1. .;:<.:, ... 1 .~.~ ...••,} j'.'I..1j, •. ,!." '!i 't)~,~, ~'\.i(.,;t._t ........... ,',,(:J!.;,
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larger hodies,	 up to O.8mm .. were observed. !1:h0 finer bodies 

are generally round. in shape but as 'the sJ.ze of the bournon­

i·te bodies increases the sha.pe becomes less regular. 

l1,ssemblaBes o{	 ore minern.ls. 

Common: Galena - sphalerite 
Ge.lena - pyrite 

. Galena - tetr~)fhedri te 
Chalcopyrtte - sphalerite 

Infrequent:	 Bournoni:te - gHlena 
Chalcopyrita - galena
Chaleopyrite - galena - tetrnhedrite 
Chalcopyrite - pyrite 
Chalcopyrite - py.ri te - tetra-heel:!"! te 
Chalcop;vri te- tetrahedri.te· 
Galena - pyrlte - aphalerll.e 
Galena - pyri te - tetrahedrtte 
G~.llena - sphf.l1eri te - tetrahedr:i te 

,Pyrj:te - sphalerite 
, 'PJrrita~ - tetrahed ri te 

Sphnlerite - tetrahedrite 
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~f.lasmanian Crown Mine 
~........... "_·...... ~l... ....
.,iIl 

'J:'he Irasmanial'l Crown. Silver Mir.dng Co. IJtf.l. held leases 

covering th,eeas·tel'l'l slopes of I\km.tnna.:all, 1jothe er;ll':'rt of 

•.1.(;; ""1- '''''''_''it'-n·'''~.o Q •• a.1·Sv 'V'rt· t,,1-;:, fl'" tt he <ue""".l"",~..-h.h.~'"J \1,.lna .,.nilJ:-i"',:,... ,..".., "'" Jl{,Cl • "" .....ACJVe..c'J..I'b", • Y' 0' i.':':" Oh. ,L ""1 '" . ft ,:'. 

to tho east of Morrttl!1l71. Hill. 

i31tssett (1962) has ig:tven -the f'o11mvin.g deacriptton 

of 1;1'1.0 gr3010gy oflihe aref}. concerned. 

"Hig;'lly :f.ol~lec1 Hnd d:i.stnrbed nlate, ~dltatQne flJ:i.Q qu~,rt-
'? •.,."", {(-Jo''\'"l''' <,],. '9> t"' -, ,,;~ !:<l"+c.) fr "",..., "1 N' °';0'- ""'..- "'''''l ~·:r.';11 "'­ft,,1 !>'" .' ",,<;:,• .1 \.1 :1 ,6 ",.1.,\,'- ,) .<.0\. u.... . .) ... 1,1..1.. L.":,, ,." .•J, ,,,,,tt.,,,,,, ."'... a·,~L.a ... ... 
fn,ul ted -to ·t.he east agains't Ordov:i.eiEul GordonLirnostone.· As 
in the ret31; of the Zeoho.n di:::l't:r':I et, ti}:W a.econpos0c1 limestone 
h.t!l-l!3 g1van r1fleto a SWf.sunpy htrttongraaa flat across whi.ch 
MH.in ere-ok :f'l~)wH .It 

J:',e main S'l'lDft _ l<~eo;tec1 tn (;hc valley of i\1ntn Creek t 

....... '" If.'t~"""·"-1.1,1:.. '1:;0 .... (~(,,,,·j-···I'L' ~t11 0''''~~.1 \J .~.< ''''''11-n 1' 'w ';';.1 <:'ItI 1('t"\f"+vt..,;, lJ.. ~"V'''''l.. J,\,l.
'f~'-j';~>l.ltO· t.~.. \';'... ;; (""J;..1 l... r., '')('(H''''to' 0: ., ....,_.~,.~ 1"·v"~l'·' C';. • _ r;;;.t

"',>, t '04"""0 4"~3 1"'('t:::' . t'170ft .. hi.on ",p:oo.m.erv \. !{;.~} • dYj', C.-J~)) rCTJor'to(\ /l('j preSCl1.ce
~~ ~~. ~ 

(>f' several lo(les inthl;l area.. 'PherJc 1i'H:};.~e :dJ~ eri t;·e lodes 

Vii t;11 ,:~~.~ale'n,a an.t1 fa . '<1. el?:t "t;e t 1rt'..t. .~; f1(:; L)J:-e Vl0J3 n~PJ)'tlr·e ..fl ttly 

1"fl~:J'~;11e:rj\ ·~x:rtchy. 

},,,,. "it 'Yll':: t ">"~Fl e~~r (of p{~ Cl) .\.:~ -:-.1 .~. "" ""'8: ·"c 01' o·f'It vre;.:) rGCtorde(l "j~'I .:..''..:. .A ~t:;;'"\.I;" .... -4'f;) t ·..J'.1_) ~~. 11;,.:,. '-~ ;~:'.. ~~' .1, __ ,~t::;: d'¥ 

4 ,'"
f'r t ' "t,JI1S of ore f1.'·O:(!j t1:i'(; ."~, CtSlrJ.811 :i. g,n (~:r'()VJ.t1 r:;1-:i. 1;1 e }lfl<1, on, con­

.... ~ "t.,·"., t-·; .., r~ v'" I',t ..1 ",," ., 1 ' ." l" <:> 9....·~rt , !' ....'l1 "". 1"'> «"""'~".•••.,! ~'" {"~ 71 5'%~ .. -o'l,1. ..,.. t,'•.~... t~t.: .. , J "J., ,::, ..._ f•. ,(;.·,.. t \/t)'Iol ../}· \;,i" - ~..? tJ~":'·'.<,,!..t;;n,-l:..t,' :(.~.~:.~1',i'C..~ ....! J.., 1i l.f,';;.. • 1" 

]C<:ld nr'c1 9')~)"-C' ').1,,,·'- C9·"-r. n'''' .,·j"lV"']"' ~')""r ton .A no \,:1 0 ro'A··-::" r.~., ..:.... ".\.;,,~_,{")J"" 1.... '.....\,)1'Lo-'" ':"';-..•.-~. r.'dl~ .. -L 1;",. l""~"-- ~ .• 

]}e,rcel of 10 tons of ore yielded 1 ~;cwt .. of' (~cneC'nt;r-a.te, 

:2'..l$ BKitY1 n.. rr 7r, ,.~: It~ad, nm~ 52ozs. l1dtvt .. 2Cg:r.'~ 0·; ~J:llver per ton. 

'N1i)tit'·,,('f'I'''''' ...·1l" (1 r!O(~ , 

- .~ ..... I 

,~ .' ,J':.~l J .....!-.~.J.. J ••c' "J J !lls!) :t~€T}Cl~t{;{1 ~r;!l\,t..t r:~bC'l).t s:tx "t()11S of''oIL' 

gl\lenn1 8.8saylne: 114oz~~. of sD.yeI' per 'ten, were producerl 

frnm ~!. HFia,11 f3he,ft on L:;ontana BlIT neE,!, t;lv;~ fwu"~l"jern bn'(1nd~u"y 

-!-h~, 

~J., ~ ord'I' loiwe .. 

'f'I!)t· t ,~ 'r.el (1 q 1n '\.'\.•.- UJlO~".!~ .,. ,.-, , roeoX'(lod small amounts of meJ.al'ltex1:te 

~--- ---._--­
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and voltzi·te in the worki.ngs of the Silver (I.fasma.nia.n) 

CrO\·~m Mine. 

Very few speeimens of ore eoulil b(~ obtt:tined from the 

dum<s nea,r the workings, tl..nd only two ::.:rpecimens were avail ­

able in the Tasmantan Museu,"rl collection. The m~:J.in minerals 

represented in 'these specimens are galena, sphale1"i te and 

pyri'te 1.n a fJider1te ga.ng1.le. Small amounts of boulangeritet 

tetrahedri te ~md cha.lcopyrite were observed in polished 

sections. 

GalenH is the major eonsti tuen·t of P.384 and 385, a.nd 

oocurs in approxirl'h~tely aqua.1 proportions wi thsphaleri to 

in P. 186 lzmd 262. Bm..tl(;mgerite !.t.na tetrahedriteare common 
I 

in P.384 as fine incllu'dons wi thtnthe galena, b1)'t were not 

observed in otller s[ii';ci.mens.. The galena in P.385 contains 

no E\.sfjocia'ted ore minareTs, the only other mj.nernl present 

betng g, small amou.nt of flideri te. The boulnngl'3ri teinelu.sions 

in 'the g~;;len~:'t in P.384, are Farticularly abund~~,l1t. The moat 

common shares of' these bodies are round (O.005mm -to O.O]mm. 

in <lir:unetor) and needle-like (O.OO;mm. to O.05mm. in leng-th) t 

bu.t occasional irret;u.larls shaped bodies VT> to O.1mm. in 

wldth were:;,lso noted. Many of t;be neEHile",like bodies shO\, 

~;\lit~nment along crys'tallogr:c'.phic planes in the gl:J.le.na. 

Tet1'lfl.hedri te inclusions in 1'.384 are IStlS abundant than 

the boulangerlte bodies and are more ~::pora,diomtl1y distrtbuted. 

The sh1:lpea of the tet.ra-hedri te bodies are generally i.rregul:ilT 

rlod the l'3ize rnnge observed wa.s O.02mm. to O.05mm. Occasional 

composite boulangerite-tetrahedrite bodies are present. 



-------------------------------
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Sphalarite is rnre in 'the massi VG galena but' is common 

in 1').1B6 and 26':', and has api='8rently been extens:lvely re­

placed by the ga.lent~. Ch~llcop:rrite 1s present as l1linute 

(O.0005mm to O.005rmn.) l:ilebs in thesphalerite. 

Pyrite is not abundant in moat 8~pecimensana oocurs as 

.small idiomorphie orYBtall1~ distributed through. 'the gCtlen8. 

and sph~}lerite. One opecirnetl collected. (P.307) eonsirrts 

entirely of al1otriornoI'phic grnnularpyri'te "nd interstitlal 

quartz. 

Assemblages of	 ore miner~~!. 

Common:	 GE\lena - apha-leri te 
Galena - pyrite 
Pyr:l te - f,jphaleri te 

_ BGl.:tlt:t,ngeri-te	 - gc:'l..lena 

Infra- ;uent:	 Boulang;erite - galena - tetrahedrite 
Chaloopyr1.te - sphaleri te 
GalEH'lI3'1 - sph~:tlerite - te·trahedrj te 
Galena - te'trahedrite 
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12espatc!,l ~il1s.! 

The main shaft of the Deapatch Mine is located on the 

limes"tone i'lat to the south-east of Montana Hill, I.:':l,ml is 

approximately 600 YHr;,~s north-north-west of the Zeehan post 

office. 

',r.ho hoat rock :la the Ordov1cian Gorden Limestone. 

Very fewspecime1'ls of ore Hre·ava:i.l8,ble from this mine, 

anti in the ab.~"3enee o'f earlIer descr1pt.tons of'the content of 

the ore it is not possible to judge -t;o what extent these 

sp~~cimens a,re representattve samples. Montgomery (Hl93) 

recorded ga,lena but made no further comment on th.E~ compost tion 

of the ore. No production was recorded fromth:ls mine. 

The speeim,ens collected consist alrnost entirely of 

ga.lena" pyrite ands:i)halerite, with only minor amounts of 

ehftlcopyri'be, bonlangeri.te. araenopyrite, l'llarcesite and pyr­

rhotl te with a. 9i(1(:~rite gnngue. 

rrhe rel1.~t1ve proportion.s of the three major components 

VQXY 'eon:iderably between specimens. P.308 and 309 consist 

largely of galena an.d py:ri't;e., whereas P.310 is essentia,lly 

a specimen of YlIiuH:live a:p~'·il:1tlerite. 

Pyrite is present 1n both gn lena and ~lphH.leri'te as 

idiO!Jlorpht('~ crystals showing a considerable vari'tion in 

ales (O.01mm.. to 5mm.). Textures sugges.t that the cry-at-Is 

have 'been exten8ively replaced, by galena and par'ti 11y re­

piLaned by s:ph~.11erlte. A little arsenop,'{rite aDd mareaaite 

occur in association with the pyri't;e, thtl fO:I'rner as small 

(O.05mm) idiomorphic rhombs. Pyrite is also present in the 
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sphalerite (P.310) as clvs"t;ers and veinlets of fine crystals. 

'rh('t 'f.d.zc~ of the intl:tviI.1t:ual cryst"ls in thi.L! fOrti) 11:1 gen.er­

RIly bEt·tween O.01rmn and O..02mm. Th5.n form of p~{ritC! has 

been obn:lJrv-ed. in i3phrl.ler:i. t~e in oth8:l." mines l.n t11{~ i'1lGtx'ict 

""'j' fl"I ..."'(',,( v{::<. ',:.J '. i.U .. '?. '{;;(~,l,.Ji,J c'·'·""tl·",'l,'1e?'lN>':'tl ...1I ",'. ryJ:: .:. 1,~~,')o;;J ~/t·t"'e"") .. ­,[J. 0 J:'i· ... u.' U 

( , C'\ I'" ~1'" f """'m t 11'" l' ",.,..",,,,, t ..·}· M,.1 1'1 C!> (' o· "'+ '?:> -'i n Ft J;.' r.~'11" 1" Vir" J' 11"...., ion..;>'I (..<. V ,~< t:~ . A. "" ,•.t , ... ". v ...) ,~" ,7.)_ J:-'\"" "i.,f.J. """1 L.. t~ _' L.J. iJ l:.:Ai.- .. ,\. ..3 J. v~"1 " . L,,~ . ,., .' i.3. ,0 t-

KA,ndif tbese cpecimens rJ"re "typical 01' ;~;rc :fT'om thCJ mine 

then 't!l(~ ore V'i:, f) low in f.Jtlve.T' content. Ro~:larl':;erlte 1,6 

.;.,.L....•.,es,;,!''''1;;'' <;.0 0 ..... 0· c··c ...,'1 'f~l'''' b''''''''''"'' .. l'~'f,.·:\l ,,)l...J,ij",~,.J,",.1"~". ",.....1,0 o·,,)c· (:3'-'1"'"I.' \.' ··as.!. )n"',;.I .... ,.10 . _,...c,,!..t'Ci-I:L1';~.l:,ec 1.1'1:' t.'.' ,).,.w. 

" 1·'" ,..,..I.}. (P 3(":9. ')' ""'i:lt" .. h·,."l ~ "'0 ':'>;~ h.' .," .~ '1+0 Ir.",,~·c, 'ItJ.U enp::, l ., d .. lro,e,lrJ""H ,.•n" ,.• Ot.1.X'110:L,' ....... •l,,'/"c rH,
 

observed. 

':r~H3 tJphaleri tie iomoderately dark in ha.n<l o~ecimen and 

.".l r ... 1.·"... \,1 ...•.j",·; 0 .. ' c't·, ""y,.~-i .... o···'wr·1 
w "".... r e ~ .... >"0" rr" c', '-,i",,. ....···'1 .... 0·''"' '7 ..; ,'<:I.. h~ ns ".'iH•. '·.\,; .l:!J J. to cu:rm" I... .k,.1C;;:;E, '.,,'", pS "I- t"'" 

.. "cl"'" ......... , ........."..'{, f' ,.,. ""4 C\ },l h- (0 O·()1t'"'''' ·to 0
 \01l'1C" 0 ,.j. ....J.,j,. ',dJ.. ,.;f1S Ai EUI.,""::' Od .,..... th:. ,,l EhJl::l .•..• ,:,."g ' .• cd;.,) ''''''' 

small nlo!1f?,e.te!:'n i i curved bodioB ITlCCl;;1.lri t'H~: u.p to O.O~)l·l'n. X 

O.02mm. The Int-tor bodies t.E'E!d to oceilI' j.n clustero in 

"reas f.ree of 'the fine blef:m.. 1?Yl'rho'!;i to is pr&s€mt as r~:tre 

O.....~,+o .....,.,~,"" ..,)"l bleb" ,". (0 01'7'.,r, .... 0 O·Oc; ~l" ) in +~1""' "")-'fl""?;"'-]' t ...'V:<;il; \I'iJ ~." "".-._,.boJ'lW'{.4 _. '+<'") ".. ~.~Lt; A ,.' 1'..1-U.l. '. U .. ~ W:l.../-"·ad~ln""',, ---e; 

Pl".{~ V" 'C'·...~1 r·..,· ....-:. ro·J.Irot'" ~ "v'''11~r.l1.· ~"'1'" (I) (1 "lmpo il'l '~··l.,-,rr,~~"","") -l,., 1·l~e··.. "".;..,~i..l \;:;.t J 'c~.r..~.. t. ...L.&\,l .J...~,.H_;, .... \.,>j/,,~ \J.t,lO '\ . .. ,r::..~",~.J. ", ....1 .. 'i::l••L·-~ v,,:~.l. ..Lt._,~ ..Jf&.· 

gf~l(~na (p.3(8). 
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Ar:H30tti!!1;lf.tea ()f	 o£e rdncrals • 
• " u '. T1 •• ;,b ,',',. 

COnlIXIOn :	 G""lona - pyrite
"...,,'1,:" ·;''1 - ·~l·",,·h{.,~,l ...r.i·t"".1Jf...; "" '" k·' ~.,... ~lJ' 

Pyl·j.te - tl :h,::~.ler1 to 
C1",;p' ~... ",,'{,·..·>'t·t ..... _ "" 'i".fhq ] ....... 't~il 

f. ... ,S,vA."\,;~It-:£../~ ... ~lIQ li~1 ,{;...~,_ .. "., ~v.t..->lL 'It;.. 

! nft·s 'luan't :	 .~'i.rl~H.nWIwri te - g~}1.etl;a 

,ttraeno:pyrj, te - g!?,l<~na. - pj'ri te 
uouln~~4-1·t. .-lA na 
.......,1, " ~:;,,-.t,i1.L~~;.~,j, .. jJtJj ..	 ~<"it.· C (:;:it
 

G~11en,=J; - mareas:l to - pyri te 
,.. ,,) "l "n~' _ 1"·'7r·1·t··... .".,)1"'''1''''....4 t ....\J"~'"" J..IX;:J. . ,~:t .f,;"...l ',~ .- ~) ...t", LL;.:;' ~-L·· ..J.. C 

f!.ql ......1~' _ 'l;'r'l-1.,.r-.·t~·"""rt~u"a:	 ~j.,.",,,. vli .. ',,'~ ..It"''''?', .A~- ...-l.IV ..,;,y.t.. \t~' 

P;jtI'I"hot;:lte - fJph~~lerite 




