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,: 4~t,i;ti$ l:47'5 ~;~~d', 19"16 'J;he Uni vers:Lty of British 

i·il:::\,±,~~]l~J:~WN,.ibqµ~:· on,~ h11nd:te:d of these shp:t\tfngs throu;gh 

;i~~t~ii'~~i\ti,b::tl': lllini!}g •:c:ompani:e.s' tna:t had ~.tCfrRed 

':rr'uk'r:y; 19'7,7, {~~~,';covet: pi:tge:) ittca:ii'c!.:l~tN 

~~1tr¢itl;s,~;~~U&' wft1t t11• a~ 

;ii,£ ::;jij~J,o~::·d¢o'li~t~~at·;:s:d:te:n:c,es:, u ~.'.B.te,. ,; 

~'~q~:tf~Mlr":s~:ti!it{,',:.:Ii,i~pJtti!ti'o:n· pt:oce:aµ:f:¢;:s 
,-.,,,.'- -. - ,,,- __ ' . . 

',1J;·r~~ttljij~of#~1'Y,t•·· ·.~~a::,z,} 

;!fi~j1;~~Jf:t~?fq~:;,;;51i~~Pi~s<hjv-e. ,~ee~ 

·. ;.·· .... • •. '..•'.:.•.,:.~t,".·.;, .. ;,e .• ;.·~.1.•.l.;.·.1.~.\,,.:.,i.:.'.'.·.·~ .. : .. ~'~'.,•.• .. ;T.',·e·.: .. :.·'r?,;:,,·.·.-.•s:.;.,~·),'·~.·.·.:·~ ..•. "~l'l!n'~~ffi'., ,Xq, 'Slolii,.i>l>,•;. . 
. . <',1,"l~ ... · U~&,'1.cv, ;,..i:.;J ()f l3f,i:'.£;f)~fiiooit1pih1~ .• 

'JiJiiijt~ttJ~~~'~· 10}1.n~~. ··t~i>:P:tattaiy, By ·uhe ·. i>tilincipai" tiWes11:tgatptj,. 

:lfii~!ilbr~,j;:w4:~,,;tih'd:s. ~gu..l;'p~n:t· w;.tir •a:one by, t'ec'hnd:c:tan, Mr. J. Meilieoai 

,' {.ii~l\~€~1,
0

~ ':C-a!l/~~$iltt'.:f.on; 'of· tlie: sbtg~r~ Ptet,a:f;ft:Liqn .o.f s 1ab.s · for £::J,u,id .:fa'1elusiort 



2 

;9:t;\l~l,, 1:,econ:n:a\;t§s~tt~~ of slabs t'Qr estiinating their suitability" and 

;';~\tt,t,a»;cJ:1'heat:~ttf,1:J1n~ op: the .best available slabs were done at var:to~s 

;~{;0I~7'6,;,,r1:inµ: 1l9,·7i:1i•,;'ijil;iftt¢d funds, al lowed Mr. McLeod to be hi,tred 

.l 

}i1~i;:l_·.;·:':·~.;''.•: ... :.:.~.:_'·: .. ,:_•,.:.~ .. :.·_·.·.~.n•,··::_:·:'·····._: .•. ·.~···~_,·•,:,· •. ; ..•.•.... ,_:_:.·.··:·u;_. __ ;.Ss··.~.:;i .. ·.·.····'m.Oe:.~ .•. ,n: ... :_ .. :rS1.:.' ...•... t:& a:;~a: :::::: :::a::;~:: l, 
' u.,;.L'u ... ~ ,'.B:tief descriptions· of th.eJ:ie. slabs 

·:\l'.:;y:~~~~'tff1'ijiii:~,:Ji1itf;"o~ ·• the sliiJ,s: pt~,pailed, h0wevE!t , 

',,;,:;::,-·' , '"' 

. ,,,i~~~~~~i,ti~§li~~~W}:;m~:tt~ fo ·ev~u;i~,~te tti1.s;.,(}atac tii. 
:~~·)l:ij~t~:£~Mir<:~ittc~i1f·be incofy~~a#e.~r '.aint.Q''"ttftij.f · ·, , 

,,"l 

i;~t~~;itt~ff~jt~itMtJ ;~ra:~e·:MeJ;.areii is well ativttticed in ,hi"S' s:~111411 :· 

ii:~il~\i~aQntent'$· 'Of .$pJ:ialetft?e from' these .. ~a'.rbt>nate bOS·ted 

i~~*~~%:,1J~~~~¢tlJ" 'tliesdts tomplet-filBl.'l i's arrtic'i>pated t>y sp:riiig 1978, •. 

'.9jd'.h,g:6'.ae'sf=t:tibeff M::s eva1:uati;qri ·of: a'Q:'~l,.yses clone to date. Anal;yt~c'al 
' ;; .. .'.: , <;:·.:.; 

i,;,,,.~a:~j:t;iftc;f'S:t;li:jja:J, t:~b.u:\Iation'$ are in Aµp.enc;llx B. 

i$,~lm\leti'f;¢ $ainpJ.:es wete taken e:Lthe"t by propectors and geolegts;ts 

,, ·~,"/'· .," 



~~iti:il~'.'·:i;tf·,iii~ , till~l~ "~i;ti:vq".l:ved i.n reconrtaissance exploration, or from more "• --,.!',' .- ' ;: . .· . . . . ,- . 

(i •. e. trenches, diamond drill cores, 

ahow.ings. Tnere:f:ore, the11:e is a broad 

from lar;ge b:oultlers of 

.cry:st,~11:ine and gi;a:rtuili:ar 

·tne,,ho$t t'ee'k. I:rt· s:ome~· 

3 



·:ti.~h~i;r ~~;l;phi.td'es '!!>b'$•erv¢d in same of the samples include chal,copyrite, 

.'~~t"'i~~'ri:t~ij',\4n4;• •9'.d~an:ge•rJ.te•. The host rocks a'.t"e usually dolomi:t:e, Qr 
"~;·':, ., 

1,:';?;z~i-,:'9i·~¢p#a'g;i~f t'h~s~tlcfthologies with sul,ph:ides in a matr:bc_ of 

\~t~~i:''~~:~$~~rte~ #zr,,.~p:it~feb1·<crystalline q,uartz. Most specim.¢ns,, 

j{~1~~~j~s~rc:_~,-~;~n~9/·iir¢m,'ii:er,s-, p:roduce good clean ·una$te)l):ed\ 

4 

(~_:.r_, __ ._10: __ :_{_;_.,·.;_: .• _·_x,;,:_:_._._;_:_:_._·_•_·_-_n_·_._._ ..• _: __ .. _.-_--_:.:_:_~_ .• _-._, •. m_-em;,._ ••.• _·.,_:_·_._-_:_._._._:e'_ .. _·.l_a_a __ ----_.: •• _:_·_._-_._-,:_:.•,et_-__ · __ -_._.,.:g··---~----.··_._-.·e·_ .• _._a_se·.~ __ -__ ;_tlo'-hf·-_·:u:$::·.:::~~~:::::;~~ 
-_ '·-:"'·~ .. ~, - u ,._. •ox±dat,d:p)J,;, cqiijmoni;y ',p;t'(,o(ltt¢ln~ 

;!.', ,, -...~ ~. 

- • \ 1#±t1~i1Y~~~w!pfr~~a·¥¥S~t~;i:Wc't'~f' --
{";:', ' 

.1jtt,¥:Eiti>:ty\s·,~~~~e·~;;1ati/v tiP:it~~~~'»'~~, · 

·- :)i 0 ' ]tl, t;~j;s{~~~~~Eff:Si ;;.'t:O'.f~~ 'i;i~/'.iI6%ji '.",' 

:,:~/,f1ft~t(t&~~~r~~ijs~·fa~t~i;'--.-
1~f!~~;v< ~~~~I~~~:., 

~!~l;f~~~;];JiQ~a;"t¥l.ltl!, i1$/~p0.~1J:y. lowA{.f~Q1!1' J: tit) ·3~\;: 

•~g~L-,:~~~<~~;f(!.t:lst:i51 d~poJ:fi:t ·;J;oc~tions:/ru¥v:tµg i:t.,wfil~fii®trpi:· , 

. ,, i :,*~r~~O't!~:::i~\\-ij!~ll~i .. a .. e .. ·a,, ~]!<)$ .. <\epti~~~, 



,$~EEi;~~}1~:JZ1QN 
-,. ., ., . ·~ -· -. " 

,:Olffir:i'fiifffrg ~·• put~~;:i{S.pb;)Z'e'.t4'~'1:!,,CQT;ii:!etltH;ate ts one :of the most tit!le 

tiorl' '. ,; 'i@~®t "11lJ;f 1f'i$j:,~t' i>9~J%i\Cd~ " . mtnera:L,gi.c .,;;nor el'ett,ent si:uay . 

.. l~;]l~fi;;f.~'~,l~!j~;.~:~ti ,·{;,,hft~JFJ~1gy .d:.i ,t.ne samples tn general,. vtsu~<L 

~,!if ii~;;;;~:::~:::::::::::~ 
mat~frt"t:l'ls,,..howej,1'.et 

w~~ti:~~:t~~e, r4~f%1&01.¢9*tr~tii$n~tj~a~ 

i~ji~;iict'o,i,~tp(~rt±s .$1t11?1~ re~ 

" i'.~~}( 
'"';_:·.~.;t,:(1 

:;~~:~~ar''.~'q}~~~~,~~~\'.itr;p'.4Ji.\~;y~ 

5 

,,~~;;;~1~~::~:::~-
~s / m~:te iea~:t:.Ly,, :~~~i:f~ij¥f:+:~t$iff 
4t~·· -~. 

<'''·, ·~~;$'.~tn~'e~' 6i~riii~t~}f ~:;,J~1:,e · 

ffit1tt~:~:r:~Phtae~ •. 

:-:;,~~~;~,ff "t{v!~Jtj;$!o . 

':itt'it:9;ygq;t3µ'¥ i;it'ei'~~~~~~t:t±i:>"tii prec.'e.s$r;, fti;'ciit~:~f w:~'te ~tn~~n¢dc on the obse;:t\re;i:l} 

p:~ageWe.t:i'c 'assbc:fatiioh:rf.;,,}i:rtd:; ,J;iettee., '. 'Oltc' P<isslB&e1 c:.t,ntaminantrs, in &11 



;o:~~t,iqi"RJ.f¢s" :~on~,ste.~~$: tc>,,'.,'(iav~ ,;er::li:igher · ·pJrobabili ty of containing con:t'c\I!l.trrants 

·i;::r:::-::::;:::.:·:::::· r::b:::~:::np::~ 
p '' ;,-'· ·1 

~·~t;~9\i··,,~,~b:'l<l~~s, .. t~sted by· c.ompac:t~ing, sph~U:et.l\,te 

. \t:,~~>!'~!ii~fi(; il!,,,pt~~u!Dably, put,.e; s.pha$et±t:e· s~mt!Ur~, 

,, ' ' 

. ·. ;'{t)irI . Tna.i1r!meilrod:'.,~afsk,~fonnd~Ltio:,' r}r~:·, .. ' .. } ·. ('. )/'\.~t)).;,\ ;~'°.. ·:·:·"'.· ',', 's" ·1 ·• :.·.:!:~.-:.!·,., 

:ij~J;tf~;q:~}~~c;f~j1i11;qit';~~t"lq~~~~{ ....... · .. 
:,, ' i ,;. j . ·~..;; 

· .. , '9'1{~~~~t~~i~!iii 
' .. ' ·:'' :''. ·< '~ ,,, . ·~, ;~ f;,:. · .. , 

.. ; Jifp)1.,p,';:~~~~a,~ti~t ... ··4: < 

~!~i~i~~,~~i~~~~~~:~,;rg~0~E!i,:~i&,f 
;i~·~~~~t{f:;t~~~~~~Q~!ttif,ti&¥~ti:r~'1Jdir: 

;4~~; .. ,$4~~lii~~4:fy~4~~~~·,i,i~m*~~'·.•.• 
.f :~ 

i, t~· .; 

: ;i'.'::••f f¥~~-~ ip:~}tt11'.~tri1tu?.::q~tze~±n~f ,tlli~~t.:,m~gnrtijq.'.cl~tf·1~11,~;~): •.. · 

':f ::.:i~J~tii(~~{ ilg~~{f~:,:it?'' 'h~·· ·~tt~;~Rea:\ tq ~ttne: ·11a:ct. ~t~~:t;~ · : 

ffi±~ng ... ~. · te$·e~~e'.h 



tHto1Jght to be a relatively simp.le and 

of samples in a q;1nlli'ta:t:.i ve 

~t.;,1,,/fil!i:l!l:~t> Tdth the hopes c>f rO:p;;dl7 gai.ii)lillll'·· 

:gii.~i~b;t · ~qn~t:itut~:r:rtt~ to -be fcund iri the~e 

';ii~:i,'.~~;:~'iitit;11t the r<ilat#-ve ~li,,4~ 

J.tjJ,:~,~ 'p~i'of ~i), :(R~ ,d~€a.:t1ed: tftqfit}\t·{ 

'~jf ~:,t~i,r.~. : ~P~~~~t'.g$¢PR~i;,~ils~ ·p~~&o;tm:~11. . 

:,,~~~¥:,~,J~~i~£:~~~~kp~ . 

... ·· .. ,,::····:.·.· .•. ·.·t .. ···.·.· ... • .... ·:··\··.,.~,: .•... :.::······:·.;···'.··.·.:.i.:,t.·u··.'.·.· ... •.;: .. ••.:.· .. ' .. : ... ~.·.:: .•. ·,•.ae·.··'.·i·:.·.·.·.;·;····.:.·.~.,.·.:.i •.. · .. ·.t0,.:·i ... ·.~.r.:.I0:.: ... '.,.\ ... ~,·.··;.,··~'.'.··.:.'.m~.r.;.:eg'.. ~;:i,¥ ~Ji/.~~~~ ' 
, ·~~ ,:' ~: <iU ~ .J; / • • ;J)f :ca:~~i,µ; ;~~~~liji .. 

·· 1W~:&n:i'~og11~1ij~~~:rj~::,,a con:irt~it~;r~~a:,." · ··· 
S ~,-,~;i ,.'.'>~i'". O C .;, 

·t~~~rSt1t:!i:::::::t; .. 
, ... :1:.~~}a~a1(~: ;J~.~~t{ng<4pi'#~'Eie}l'¢a'.;·;,~·~iif' 

,: .. , ·'} ·::.,,- .~ 

~~,~{~'iiiiu,~t~~ij~~\lr:&:9~.· ·'l}lr~ct~b'd'~§\;i ,t~11,ai; 
fttjj, bma& itn~ 

1io~ii:r~ .~lnt~miitjif:il;i;rtfii:g,,an, ,e~~b burn. Th~, 

:qfr)a:,::np%' pfj:t:e • tor f liotir. 

::t~'t/~7,j.;n,fii,<¥Z ajri~~, ij•::c~> ~:re £tit · 30 seconds,, ~tq . t;il~, , 

,;,~~c~,fq~it~:~t:ioa!:il~sA 111 glass:11notog~,aph~c ,t?Jl~fi¢si 

J,~~~i.:n.~,'.~~:::~~;;::::~:::~:·::::~::e: ::~::::b 
{ ·, 

' .:: ji ,, ic1-lft:ia1:...Ash ~plt:o.toJ?1edces sor ·• 
M , 



Ctin:c~ntratd.ons were est:tm.at,ed from. these plates by v:isual comparison 

t:<r·~t~ha~:t<i: plab~s with s;pe.etra ranging fr01]l 1 to 10,000 ppm, incrP.as:ing 

~t;1:,·,l~fl~t,~t}'.mii:c ,s!i,;ep'~ fi:~:~. 1., 2, 5 ,. 10, 20, 50 ••••. 10., 000). Iron is 

·Ji$·;2~~~J~t::ttl::::: ::·:::~:o~ua=~::::: ::e:o:: 
· ··· · .. :~'9,'~J?i:;i"'.i\:i'.~it~8!{~1±:ifuI~i.f,,r .'D:h±s is be:ca.use trhe ·Sta-a8}1:ed 

<, ::i:t{tt~;~'.;,$:fr,;tl'i~\·~~mer,1e~t1 . det,e't'llftnattons, w~:t~ :P•rep~it~d; 

';'!~~;·J:,~\j1~~§.~~l£g;i:;.ej;e.ment0s \sp.ikeit' into .t::hi1~ 

··!(;&.~1"~~i::i,~ :~lfe¢'.~$, 9j ,th.t~ .. ma:t·erd.'.~n: .. 
"_,_,_ ,,, ', - .·1 \ 

·~sf'.¢F~}~.i~~~\sci,i;n1.A'Stthttf:h!~!f:g~~ · · 

t:;::::::::~, 
. . ' . ·- . . . ~ 

''[· 1;;f~:~t~ij.tt1!t~hti~~;~~'.;,(i'!;<$'.~j~ir~a;r· 

'.~~h\~i1}~~~~'~,~E\R~~~c~1:';:. 
'. '· i~:":'[1·/;,, 

. ~~ .. ., . ., ' " 

~i~~f «ro1t~t,l,01,:il\i,;<,wP~~ ; · '.{"ti". 

~j;J~~::::t:::::::~ 
are:,.c:hi'.s~:~di:i:1-:ii}Wib~~. <;E .... ~;ii:.f 

. ,:~}ijet~ct.~i:i~'i~i•t'SC ;fdi ·e~cli '~),~ent (:t%iaii, 'B'41~) • 
',,," 

,u.s;ing:. the, :stan:d;at:dt 
~n.[ :b,it':¢:ina1 stand'ara- in, the g.r,a:phi~e 
B~ t~cot:ded as''A spha1eri:te 



1
~}ict;•{(:'.f1~¥;~~~~J1:~Ji~rtt('9itJ~i~~~totct>p:y was p$tfotmel1' Oli:· S(liutions obU'itjed 

~.=-~~:~::1:;1;::~:::l::a:::::.;:·::~ 
,:it,~f~s·~·· · ·t11:i::t;t~lly,, tb~s d,i,geself,;()'n1\Jfif~)"!' 

' ' ~~ij.ij'.i tlli.n.:e.ra:l; ±t~~e.X:! w~$: a'i'$aij.vm'ea.11 

h~~~~i~==::=:: 

y;f;J1i:i!;?~1 
,,-; ·.' : ,· '. ·,~:, ', - < 

I • 
,_·i.,• 

~·ji':'' 



s~t• ::~f: 1-:JO dtrut:.fa:>'.ns was made by p·:tpeting 1 ml.. of 

:Q~~~f~~.:i,j1?:.ifr~dt~s.t··t:u1ie:,affd' ad4:tng .. 9··mls. o.f 1.5 M HC!t, ·ftiimedt ... 

· ... :;1c\,<,;::,tr:: ........ ·p·· ,:,> ,'i:f_.u·.· ,;...:_•t ... ··.•.:_h·.··e·.'".r··.· .. d'.t_:.e·"·u .... t. ·."'o·.·n.··.s· ·o'"f·•.· ·1,· .• •.·1· ·i7'_0 •. -'. ·o:_;e& J1;t~~~ ~17:?:.$qtl: f s:: -~ !£~ "" ~ J. 

illtr~,t:!:~::::~.& ~ ~@~~. 

10 

~r~~,~~~~:::::::~:::k~:::~:, 
··;~~~{tl:;t::::~1r::,.· 

~~l,R~ iit;t::!)tJ~ 
· ·:~~~.j,t~f1;i~i:;i:#.a~iff~' 

j'p~~ii{~:~f 

. t:~i~tf~ii~~::{~~:iit ..•. 

f tti~~~~,c,iit~t!¥r;~~1ti~, .. ~id#;!~air::~~4p1)f ',•,· 

1::!l~~==:~E=iz~; 
.dµ~':::tp .·.:~tlyt:ii¢.a~,'pro~~a~reh/a,lli~he.-,. ,cou'.(ltl:,\~e· .. 



11 

; 

~~~p;~,#~Wlrf1:;~tf'~C~~·r:el:~gn 9J,.stat1dard solution concentra:tions, w±t:h 

:g'~);fi~w"tiJDR,ith~':pof:li the .standar,cl, and satnple 

,t::h!et'.tf£;d't~r,icqtiid, ri..ot be .aceuratrely de,tenii:iileo:1. 

}~t"h~~~1>:l~tb;i, deJtenn:rn~ at: the J;o~e;r: 

.?::Ji§w~~:f\'.>~s;,:,<llowevet ;. sampl.e atfbht3YS.nif 

~":{~~r~~~~#~.:~:liq11a. , 

~~.tttt~i5pi'.t?¢e,~u1tetdi~r·;1af~'t?G~·s,~q1.:,~~,~~fti~;·i · 

ie,Js ~~;t~o:t,, 
t'rf'?fi::11 , < / . . . . . . , ·. . . .. . . . ... . •.. 

1:til!!:::~::::::!~:::::::~t .. 
~i}t~~:\;(~g~~fi;,;ii:·:»:rer,3.:t~ted;fp illa~ilii• 1~;ra. i'ltidm:itQ 

'.'di:!tep'tiort l"iiiJ1i't:s ar:e :histed fn.·i':alS.l;.e·,;:;g• ... 2. 



12 

Va.u;c;o:U:veros $a'~ .. a;p"atllttrita:li~ 

.$amp\1~ ~;t~Jr Jl::i;U'.t1$¢ ~Mt ... 

3<:f%> )12.1::>:2· wti,i;fi;f;~ 11.e>~t~ngl;t~,0::: •. 

:c;o'Q'l:\i:ti,g,· .. 1iiu4s .. ·irlf.l;l;,iti~Jlg·· 
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fo1;: .. t:1:1.e ato¢atc absorp1ifiQn· ati<i' 

.. aJ:>s;or1>t:cti~;t1. \lllet:hcra 0iroh ~'~tt\~'.d.1( .. 

·Eit=tch tr,:i:,p$:ficat:e'.J1a,·s,. b:~'~1( 
' . . . 

)~twbfi'e!/s~~' O.)ti:'J>~iist:S ·.ti!pres~ttt:,(~I/,, 

iji1::r:::;:4~~-i 
~f o" ·.,",-t:': • ~ 

,;,~ )~;~1~t~~f~t4~~~~fi~~ '' .. 





tiili:~Y·,in\iit Be d~iined apd e~lai.:lted 'ptio;~ to 

:ti:J~~iaj:atd.chg,:tc1t~ vitl::t;e's a:n:d thetr vi.=tri~nce'tt to· 

15 



:f l~J~~,!_:l.~,l_;_:e• .. t.,,.,.:_: __ ·_~-·_]_._,m:.;_::e'. .. • .. :n;_·:nt·.~.:-,.•_:,
1

1
;-~_ta•.•_tsi_l.t_;_ •. ~.·-~_._:;::;Jtf t: 

_ .~~·- 4'~ . , _ ·._ ,11 · <a ~~f~i~{~~;{: 

~~~~~~~r {;g~~,1i~~n~\::i."~?I 

'. i~~ ' ., 

:et:¥~~·t1:on .~at\ ': :{/ · -
( ,.r, ' ~ " I • !~ ~.,:t., ; 

;~~\~§4~:e;aj!~S:l?,;-,!~?*g~~~i~, - ' Hi·~~tt 

)~~t;i~~l!f i!f :::!:::::~4 
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al? a ratio of v,;i.):::.f'anc::e· be,tween · 

F,;;clifr:s t?1isbutd:on. · .. :illJ\e; '. ' ·, .. :·' .-~ :.,, . · .. _,., . 

,, 

,~l'po/l~,,artd·,;My:e,t~Xf(il9irf;N;·, 



.·~~1:li:' 
···l~4q·~J\~;;~~i~i?'.~~~~i~~~'¥~t~~ .. 

.us 



,,,,,l,ii~~~:pti;i;b~~~,t=:•i$11~,tr ,#it'¢:,V,irt,tfance tal>les ptovfde,,s, is that oi ,c,ompa~i~=g 

· :i~:,·~\$".f;Ji~e, dep'o.slt to·,~e ~nil~y'.~4bad:,:~n.~!tflt,~ttal 
,,.,, 



1\1:i,yin'sPa. lll1ttLinum ·of s samples ea¢;h w¢r;e 

· ia.tedt:, ~P.tt.ea,cJJ> ,~lemettt ,p1:",ecii.isel:y. as,, .1ts,1, .. ~lli.e,. 

'~j~t!!iJ:(¢l'>!>tl!fo~/lli0~¢ t,fu<n,J?i'·)l~·· 

,~~~pfu~twas:c:;in~ii'~:.. itaiftt?·~B?,61'i{~a;~r1:,;:~j$. 

·~~4~~1:8'~~';.,;:a~<i:i,~he· 







... .. Wi':~ft~t=z~rf 
J,i#r,i(~t~Jt1t~~i£ff~t~t~i~i%~t~4:: 

; . 



APPENDIX A 

DATA FOR GEOTHERMOMETRY FROM 

CARBONATE HOSTED ZINC-LEAD 

DEPOSITS~ Y.T. AND ADJACENT N.W.T. 



the range 10000 to 19999. 

"i:i,tlffibers w.il1.tl1;irt the ran~e 20000 to 29999. 





Table A-1 (cont.) 

a<e 
individual inclusions,,commonly 5 to 10µ in diameter. 

Daughter crystals are common. 

3. Inclusion data are in Tables A-2 and A-3. 

SAMPLE 10006-5, SPHALERITE, NEWT SHOWING 

1. Section is of coarse grained sphalerite. 

2. Many large negative crystal fluid inclusions up to 25µ in 

diameter with a 15% vapour volume ot.c.~'<'• 

Inclusion data are in TablesA-2 and A-3. 

BARITE, CHAPMAN SHOWING 

Section is from coarse grained barite specimen. 

Primary (negative crystals) and secondary inclusions are very 

abundant;> many inclusions are clearly necked down. 

Further inclusion data has not been obtained at this 

because of ''necking down". 

Recohna.issance. study of a section of spha.lerite did not 

identify suitable inclusions. 

10009'-1, BARITE, COOT SHOWING 

Section is from coarse grained barite specimen. 

Primary, pseudo-secondary and secondary inclusions are generally 







·, ''.:'1 

to}3Qµ•• .• 1n d~~et~r, 

t:LJ.L't:· With banded rock •ni:agm~~tS.,i 
pseudo--seeor1dary, 

7Qµ :in diarneter,; 

econoary, 2--phase inclus:i:.ons 

are in Tables A..,,2 and A,;.3. 



Table A-1 (cont.) 

SAMPLE 10025-6, SPHAL~ITE, COMINCO B A.1ID C SHOWING 

1. Section is from very coarse· grained sphalerite specimen. 

2. Primary, 2-phase inclusions are up to llOu in diameter; 

vapour phase occupies about 15% of the inclusion void. 

3. Inclusion data are in Tables A-2 and A-3. 

SAMPLE 10026-:_l, SPHALERITE, VUG SHOWING 

1. ·section is from fine-grained sphalerite specimen. 

2. Sphalerite is very dark; fluid inclusions are very small. 

3. Specimen is too dark and fine grained for further inclusion 

studies. 

SAMPLE 10027-2, SPHALERITE, COMINCO 7 SHOWING 

1. Section is of coarse sphalerite. 

2. Inclusions are abundant but most are black or one phase. 

SAMPLE 10027-3, SPHALERITE, COMINCO 7 SHOWING 

1. Section contains coarse grained sphalerite with galena and 

calcite. 

2. Fluid inclusions are abundant, S, but commonly necked down; 

volume of the vapour phase is small when present. 

3. ~·urther. inclusion work has not been attempted; the slide 

offers limited potential for significant results • 

. spe,pim.en, •. 

7cyua._ .. <::..<'.J..;J.U • .LU iri¢;fµsf:it1S are UP tr>:l7µ·in 1lia:~inJ.1J.in 





--;;, 

'.~it~,i~iw~~~t·~~;~~,e:,···v~t11 ;RJ~~c0llti~ ·. ~j1r;,i:~e ·· ~µt~$\i~: 



:~:=::::::;;:::e-:::·ofc ~y,><> and op~$tt~. 

J~,· ;$~pt,fci1ri1$s\n~t satdJsf:act:oty .for, this study. 



.S1Y~;\illitQ;:in~l~sls'~t1Q'1Ei!c,<1i;t;J;iid;y;; "i ~':. s,~c;c>n4' '$~t.b'1;<>rj;; ,,qf $J>ha;l!e;,:ft:~ €~~" 
.tO,Q:3'4 ... 1) ~ltd ~of;'. :iqep;f:f.:fy. suiC:al,'.l;e :f;~11$lU$Jj;,Cl),$,. 





. ' ' ' . 

homogJrilz~t:i.ori temperatures were obtained (Tables A-2 and 
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description. 

provide useful inclusions\~ 



,,,, .. :. 

1. Rti~g~~:ts,Win~g:,s'.tµ,dy-,:Q'f:,,'.?' ·S.~,~tipn of s;pl\al:~t'iZt~ i:p:ddrc):Jt~S.}~qunu~n'.t 

·i~.!?1u$,$:t>,n$t sµ$fa1>$~ 'nbl fi~:iE~. studi, are• avttlaJ:>le. 



· S:plij;t~itte/ · :il~4~o!actl~~: · 

t~µ(ly,f- ~re \avaa1'~)i1~-· 

40 
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Tabl.e)\-1 (cont.~)_ 
/.,<,;:,,(,,,·:;,,, 

'J.::,,. :y.,:,·· -~'::, 
,"; ·,>,.·\"-'•),.,, ··: 1 ;•,a,,•),,, 

: ':JS.tHPLE ,iooos-~ 
:,- '····,.?,''/.,;,\·''-"' 

'' ',' ~ 

1. ReJo~fiaissanee, 
';•,,,,,;,:,·.·;;.,,, ,•, ~,,tJ.·:i,' ";,.r·~,'":} 

(,~~Jf,(~ny 
of a s~.c::tion of sphalerite did not: revea1 

TWITYA (BEAR) SHOWING 
·· .. ·.···.,·th,: '11 ; .• I{i~;,,jt;, ·. i,./ 

ciii\\if §~c"~ iotl,j!of .. i.~i:1"!1!i~r ha 1 e!:'&t~ifa r ainS:, 
·.i'.c1d~tet" of, 1fi,ve· prima.ry and or pseudo-sec.onda:ry inclusions, 

· ~~:et~f ~~~ .,.;;~~;~G~~ 11apOUr }~o.lum'e were 
[}:/;;~;~:::ti~~~ 

IrtifuJion d.iifa?a're\ in :Til:bJes A-,2 and A""'.3. · 
-:, .. ~ ' 

<\. ~·:::: ,, ~f 

'.;;~·1:1~·:, ·~;:~)~~~'..~.: ;f ?!t{fj:tJff: tt.f rt)tt:::\ 
. .. .... }>;j,.:'):.~, V. ....... > .· .. · ... ; ; '. . ~· ........... . ·.·•. • .... •.·.· .. ,. 
::it:;1. s~~$Xon °:f. ~~~f~z.and;!sph~Ierite~@cs, ~ompo~~} / 

. ,,:11~~1~~.ft~t}ii~ •. s;~f;~~!ite atc:,;;)ry. dif;$'~~i:1t· to~;!~t.I,rud ar~,,,~out 
:ft;:15%. ..Quar.tz 1.nc•lus:i:ons are'.i".5,d;:to 15µ 0in,diameter.:<artd hav:~1f'.fo~stant ' .,,,· \-. , ' '· 'i''-"','' ,,_ ., ; • ', ,,, - , ' 1>:,~,;,~ •. ,, ,. , ,,", , . ,,,,,,,·,/, ;,;,, ''.•. ' '. ·' '1 ·,,,;' • .,., • • • , 

'fs"~- .';/,\f;.< :-1~r ~', ,W ;,n ),t·~,ss ,,; ..... · . , -

'S;J;llii\EERITR/;Am:tQUART~~~1!1!1iv (MA:r:~);~'sHowrNd:/' · 
--~-.,'"' 

,,~M;tif vo1u;is.bf abocit 10%. ··.· .. 
1 i::!'s'•'f'!,.;;,\,j,"·"'.' ;C::,c{:',,'/;'; c: ' · ' 

''.,3····.:.i .. : ... '.:.r .•. >};·I·· .. •' •. ri~'.lh~ ..•• i ... ·.·.···;·P···i···'n······.'.· . .c.i .. ;.··.'. . .i .. d,: •. a. ta 0. ··n······.'.·.· .. ·'.t,·•.:.9.· .• · .. ··u·:.· .• ·.··.~.·.'.'·'.' .. rti . are.\iin ;l'lJ:,A~:q; : hea;}P:~h da tk1H. . " ' " , '·'': , .: .,, . ~\!:~\{t~.:~::\i:: -··:'.-::<_f(·<·. :~-<>.·\: .--\ , •,·, ·.:~-:{ i.1 
re not;;•tf·~iable:::oeqa.use ofit~I¢blems{tn:;:y:iewing·att4I leakit1gfti<:1f 

·hubhte~~ 
< ;'•' 

sJ~~RITE\iEij~ -------=--
composed sphaler.ite grains. 

,2•~:••i;i{S~;~~ih:pt[mary and/;or ·pse:a:do,;:,secondar:Y one and p9Ssiblyi2~phase 

~;ft}J'.i[jncluJi~~~tloccur' b1;:. they ~1,;;;ery smal~. and d;i£tdult to se~. 

Runs have nO:t yet been#iade on this.material. 

1. · Section consists of a chip-.i;;lab of calcite. 

2. Ititlµ~ions are very small; 3.5µ d±ameter, and contain 1 phase; 

a ve'ty few 2-phase inclusions might exist but they a.re indistinct. 
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(cont.) 

·;j;}:.:i. 

Cr?:$·~;j t{ :1t;i\tit)r{1 ~ ~ ,' C;•: , 11~'}. . . . .·.. . . . . . . . . : 
F;t~·\\i~();i;.::,}~SectJ()P:" of a:,;c];ea:r;f'.qµart.z .CF,YS.~al;:1,at1d1 large s:phalerite ogr.aitis • 

. 2. In€iii'siJ11iLare up . to 30ii .:tniltapiet~r and are 2-~phase with vapour 

vo'.1~~E?g\.gp~sistentiy abtiut.J;~f: · ~egative c.ry:st.al .habit to 
in~1.,~iio11s;i~uggest they/ire' ~.d.mary or pseudo7"s~c.ondary. 

,~;ffi:i~l~~!ion.. 111i?W:"'Tables' ~-2 · A.;;3 • 

. (l,PJt9, REvfitJi,j,~"F<li;L) SHOWING. 
:$]:t:'. }lfJJt~~:t{Jf?~~i;:'.'.~{j 

Se~i:':tdii1 it!brisists of coa,rsj· ~t1~r.t:z and sphal~pfl:$. :·",'.,:'·,,:,,\<f{(t:J,;J ,·:,.,'./ , ... ,,//• )o, '>,·= ,,·~ ~; 

Il\~.;~~fgtjSJ'.Jippear to b~(~~i~!·ii:\t-phase; on(:~t~~<of sphaierite 
· q1:1;ar~z p~sp3;f1,'ii_f contains sotriiye;y\small 2-phase 

'clusions. ~,i'.: ··y> 1:'.t;fi\f,; 
;;.);,t;::' ,.. ,'.;,.r.,;-s-,;~/, ;·>_<,: , C:\ 

runs have)~~~,~~i~}~~n1pted on tlri:,s· section. 
J·:,: 

!;\,',:3) .• l{, •t . . .. · ... . . . ff .i:<·;:JJgfi)t•,. 
• :'.•(::~:!\;.pSAM?LE 20023..:99K{; QUAilTZ. (WATERFALL) SHOWING 

1. S~pt~Nis,Tbf · a quartz cryst~.f;Jr 
.. ,,In.i:ifr~':i6n~;;~~e .. ':1.· .• ~.ic .••... ct .. ,'.· .. P.·, ... ··,,./.'.',+OOJi fb~i,by . 3:'?µ wide and! ;consis.t ,of ,}~ptases' 7:t.:.< .. ·=. . , \.· , ·, · .. . - .,- r<,. · · ,,; ·, 

. e 1:::~b:111~1:i::o:) ;"::t::r::q;t:::y:::d::::r±!:::: 
'.re noted--~µ~i:~sft;pfdbably halite, t}l~ qther is rectal:f~4:l.clsr' in 

> ·~ 'J.;:, 
unidehtif,jie,ci. 

3. · Inc::1hsl5n.'d~ta are in Tableg.'1.A-.-2 and A-3. 

,.;_,;,-, 

sJmLE~,,20023'*1~4 - ',_.,, ' .. ,,-, ... , ,:,-, ' CALCITE, Riv :(W~ST ,CIRQUE) SHOWI~G 

1. 

2 .• 

i:<.rf~;r\// ,~ 
'.:·t1·<".~::X {.:::r:?.·,~;,t :-il-

Se~tt?µt;,t;o~~i s ts of coar~:e SP:lJ.&l:erite and c~lcite. 
; .. ·; . ' ',,.,· t ' '':'-:~··, .' /(~ 

Inclusions1 i:n both sphaTerite· and calc.ite are of one phase (liqui:d 

pr solid?). 

~- Section is not suitable for further study. 



'"','--•." ., --- - ,·- .. ·,,,;s-, ,., - ~ ' . ,-- '· ... , . --- - ---
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:sAMI'LE. 2002:l-'1:Jo;,_ ~ B~ SPRALERITE, .~~. (WEST Cl,RfJUE) SHOWING 
:i/'.·_;~(;J 

'.,;. _:·., ,• 

' .~:~;~1{};::?tttf; tf ;i~1~}1}~t)f/ 
Sampl:fz:~i?s of a'.:quartz c 

1> ~i\ 1i\!.<.~, .. _--:· :;::l~?i;f;{~'.K-f3-<,.,.., ,;.'--·,w~~i_ .• -(""':~ .,_,_ ., _ .r· ___ -2. !;;trrimary Or ~f:JtUdo-secondary nega~':ive crystals COnta.ffi 3-phase: 

;/;{l.'i.~~ids.fg;4~~6~r v~.f~eu~~i;;lttub :207!';: .. ·. . . ' '/ . 
Incl ,c1,,.;t dat li"'!t {n Ta~lf~f!;~r2 but:c:(~11~lusiori~:Jle~ked ojJ:~'.:(~'repittti~i 

.. ,o~.b.eaffri.g,.,to''h: 'geQJ.zation; 

f, .. 

studf'6f a. sec•tion of sphal~1:ite ddd not identify 

;:ir~~l\i~~i{:·· I~~IlA~,icms ·a!r~: ,~enJ~a~t? ll~rd top,,~,,~} d'.i'rk;, 
}~l sm~:1;ff~:rpweve SID8~flf bubble {~i$¢en 
inc1usi.on zories. 

thi~,:sphaler,itE; did not 

Yne s1>b,cilerite ':i:a,,extremelliy:<;fine 



composed of large sphalerite grains. 

· are large, primary and c.ontain a. 30% vapdur volume. 

are in Tables A-'2 and A-3. 

·Inclusions.occur in zones (pseudo secondary) and containabout 

a 25% vapour volume. 

3. Inclusion data are in Tables A-2 and A--3. 

composed of large sphalerite gra:i.ns. 

Inclusions are. large, primary and contain a 1~0% vapour volume .• 

Most inclusionsdecrepitate but: homogenization was observed, 

in some instances prior to deCrepi.tatfon; inclusion dat::a are 
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tt~.f:@: s 
4 

4 

i 



NUMBER 

20012-1 

20023-14 REV 
. (MA}N SHOW) 

20023-24 

20023-98 

20023-146 

64.13 +13.13· 4 

64.13 12~353• 6 

M 3 '+s 0/00 
SPHALERITE~GALENA 

1.81 

3.4 

3.5 

2.2 

0.95 

l . . > .· •. 
Analyses b}' Dl.'. C.E. Re~s, Depar.tment of Physics~ Mcliiu,ter University, Hamilton, Ontario, L8S liKl. 

2Mass spectrometry on ~a~lesconverted to SF6• 
3Mass apectromet"l'.'y ?nsampleg converted to SOz. 
4rwo separate analys~s both +13.1. 
5rwo separate a11alyses both ...• +11..4. 
6Two separate analyses<, o.ne ..• +12. 3, 
7remperature .. ·determ:tned from graph 

APPX. 7 
TEMP. 0 c 

400 

220 

215 

325 

670 
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TABLE B-4:PRECISION CALCULATIONS 

GROUP MEAN VALUE NUMBER OF I PRECISION (± %) ELEMENT i-fl RANGE SAMPLES 
IN GROUP ANALYTICAL ANALYTICAL 

SET ill SET 112 
---

>,),g A 0-40 16 19% 23% 
B 300 1 3% 2% 

Cd A 700-2700 16 17% 13% 
B 5000 1 25% 1% 

Cu A 0-50 7 150% 90% 
B 100-370 8 C')* 93% 3% 
C 400-800 2 (~)* 3% 1% 

Fe A 0-800 8 36% 44% 
B 1500-2400 4 15% 23% 
C 3300-5000 4 16% 10% 
D 13000 1 1% 8% 

Mn A 0-60 16 25% 22% 
B 100 1 2% 24% 

Pb A 15-130 8 51% 30% 
B 300-850 8 29% 31% 
C 3400 1 0.5% 1% 

Hg A 0-40 12 147% 
B 225 l 11% 

*Sample 20024-7 provided significantly different results for the two separated 
samples. Thedifference was great enough (105 ppm vs 525 ppm) to warrant a 
change from group Bin Set 1 to group C in Set 2. The resultant improvement 
in Precision in Set 2 demonstrates that isolated cases of contaminatj_cn in 
different parts of a single hand sample do occur. 
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TABLE B-8 

Computer Print Out of Basic Data for those. Carbonate Hosted Zinc·· 

Lead Deposits, Y.T. and Adjacent N.W.T., in which the Trace 

Elements in Sphaleritewere studied. 
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TABLE B-10 

Computer Print Out of Atomic. Absorpti·::m Analyses of Sphalerite 

from Carbonate Hosted Zinc-Lead<Deposits, Y.T. and Adjacent N.W.T. 
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APPENDIX C 

DATA FOR 

LEAD ISOTOPE STUDY 



TABLE C-j 

DESCUPTIONS OJ CARBONATE HOS'fF.r> Z_lJif,-1.F.AD l>RPOSTTS FR!!{ W!ITCli G/\l,F.NA SIOO'L!S HAY! BEEN SUBKIT!'ED FOR LEAD ISOTOPE ANALYSIS 

HUMBER NA."IE N.T.S. LAT. LfNG. H!&ST AGE ROST ROCK COMMOD, 

10002-002 BIL~ 116G07 65.25 138.67 L. PAL. 0¢LM. !'IA, PB 
10005-001 KIWI 1161HO 64.75 138.75 REUK!AN ~LM. PB, i;N 

1C006-001 NEWT 106Dll 64.53 ,135.47 -'RD. Dii\LM, 5N, PB 

10007-001 CHAPMAN ll61H6 65.00 138.28 P.C. & ¢PJ). PUYL. & DlpUi PB, eN 
10008-002 H0T 116A13 64.98 137.77 fRD. D0UL PB, .SN 

10010-017 EC0NOKIC 106B06 64.33 131.22 L. CAMB. DE\LM. PB, eN 
10011-001 MICHELLE 116Al3 64.97 137.68 0RD.-SIL. D0Ui. PB, eN 
10030-001. · C©MINC~J 106D05 64.50 133.83 SIL.-DEV. CARB, PB, .!iN 

10031-003 C0MINC04 106Cl0 64.58 132.98 L, CAMB. D¢LH.. PB, iZN 

10033-009 G0e l06C07 64.41 132.SS L, CA.MB. D0LM. irn. PB. CD 

10034-009 BIRKEI.AN 106B04 64.15 131. 92 ru6\9YNIAN D0LM. 3N. PB 
10034-01{} BlRKELND 106B04 64.15 131.92 ~YNIAN D0LM. ZN, PB 

10037-048 Qjg 116Bl2 64.75 139.75 HELIKIA.'1 D0LM. PB, t!.N 

10038'-016 M0NSTER 116Bl3 64.32 139.97 PR;ITER,03 D{aL"I. eN, PB 

10040-003 TUKU 106El4 65.58 135.42 L. CAfIB. LIMS, PB, BA, IN 
10042-,0l.4 PR0FEIT 106Cl4 64.82 133.55 PB, ii,N, BA 

10050-001 0DD (Mcln) 105013 63.55 132.00 HADRYNlP...t D¢LM. l'R, ,rn 
20003-002 PALM 106A05 64.40 129.80 L. CA.MB, D~L.1'!. eN, PB 
20004-002 JUDE 106A05 64.37 129.87 0RD.-sn .. D0LM, iN, PB 

20006-001 PA.Ii 105PU 63.52 129.12 L. C>.MB. OOLM. PB, ~N 

20008-009 BACKB0t~E 105Pl4 63.85 129.17 DEV. LIMS'. eN, PB, BA 

20009-002 WEATHER 105Pl4 63.97 129.28 DEV. D0LM. iN, PB 

20010-002 EMILY 105Pll 63.67 129.12 L, CAMS. OOLM. PB. eN 
2001.1-001 LA.',! 105Pl4 63.85 129.35 L. CAMS. D~UI. PB, !'IN ,, 

i 

--"---·---·· 
" 

J,.-. 



10012-tl06 TWiftA. 106M>J 129.37 

20012-015 TWITYA l06A03 129.37 

20015-001 JIM 106B08 130.45 

20022-001 GUILD 106B09 130,10 

20023-,014 REV 106A03 129, 33, 

20023-098 REV 106A03 129.33 

20023-137 REV 106A03 129.33 

20024.,--005 GAYNA I., 106Bl5 64.95 130.70 

20025-008 TEGA!l."l' 106B09 64.53 130;17 

20026-008 106A03 129.30 

20027-001 CLIMAX 105P08 128.38 

20028-001 VIC 106A07 128.62. 

20030-001 UE 106814 131.48 

20034-007 KIND 106.A.08 129.73 

: ,. 

,, 
l 

,m.-su ... 
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DEV. 

fRD.-DEV. 

(6RD.-SIL. 
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CAM • .,.HAD.T 

HELilt..L<\N 

L, CA.MB. 

~RD.-SU,. 

DfLM. 
~LM. 

Df)LM, 

CARB, 

OOLM, 

nq,LM. 

D0LM, 

LIMS, & D(&LH 

D~UI. 

~LM. 

~LM. 

JnLM. 

D\i~LM. 

.~LM. 

,· ' . - ... •--,·- ------ ·~-·-- - -·--·- ~- - - -~-. ·-·· 

IN, H, /J; 

iN, PB, AG 

i!N, PB 

ZN, PB. AG 

&N, PB 

oN, PB 

.rn. PB 

IN, CD. PB 

!SN, PB 

SN, PB 

irn. PB. SB 

PB 

;rn, PB 

iN, FB 
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Mr. Bob Ca.thro 
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Mr. Bert ·Reeve 
Barrier Fteef 
fl904 - 6 75 West Hastings 
Vancouver, B.C. V6B 1N2 
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