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"$ 5>&9*4!0+,+!+'4C*)(0!+,!,C(!8*.*/,'D!-=!a-',C('.!L()(9-B7(.,U!
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*/!4(.,('(0!+BB'-W*7+,(9D!+,!E#F!EMM7_fE!E#M!#MM7a!1A8!4--'0*.+,(/!
Qm-.(!"EaU!a%L]@T$!!

AC(!B'-B(',D!4-./*/,/!-=!"@!4-.,*6>->/!>.B+,(.,(0!49+*7/!Q"FM!>.*,/TU!
,-,+9*.6!#UE;;!C(4,+'(/!QA+&9(!;!+.0!N*6>'(!#T$!AaG!+4e>*'(0!"MMc!

*.,('(/,!*.!,C(!B'-B(',D!&D!/,+K*.6!49+*7/!*.!,V-!/,+6(/$!AC(!B'-B(',D!*/!

.-,!/>&b(4,!,-!+.D!>.0('9D*.6!'-D+9,*(/U!&+4KH*.!'*6C,/U!B+D7(.,/!-'!-,C('!
+6'((7(.,/!+.0!(.4>7&'+.4(/$!

AC(!5'-B(',D!C-/,/!K.-V.!7*.('+9!-44>''(.4(/!&>,!.-!0()(9-B(0!

B'-/B(4,/!QN*6>'(!]T$!

AC(!(+/,('.!B'-B(',D!&->.0+'D!*/!&->.0!&D!J-9+!J+K(!5'-)*.4*+9!

G(/(')(U!VC*4C!V+/!'(6>9+,(0!*.!":]E!='-7!+!5'-)*.4*+9!5+'K!,-!+!.+,>'(!
'(/(')(!49+//!B+'K$AC(!49+*7/!C+)(!.-,!&((.!9(6+99D!/>')(D(0$!AC(!

3-)('.7(.,!-=!X.,+'*-!-V./!,C(!/>'=+4(!'*6C,/$!!

AC(!3-)('.7(.,!-=!X.,+'*-!'(e>*'(/!(WB(.0*,>'(/!-=!h;MM!B('!D(+'!B('!
>.*,U!B'*-'!,-!(WB*'DU!,-!K((B!,C(!49+*7/!*.!6--0!/,+.0*.6!=-'!,C(!=-99-V*.6!

D(+'$!AC(!'(B-',!7>/,!&(!/>&7*,,(0!&D!,C(!+//(//7(.,!0>(!0+,($!



A 
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! "#!

AC('(!+'(!.-!K.-V.!(.)*'-.7(.,+9!9*+&*9*,*(/!+//-4*+,(0!V*,C!,C(!

B'-B(',D$!N-'!,C(!B'-B-/(0!(WB9-'+,*-.!B'-6'+7!4-./*/,*.6!-=!9*.(H
4>,,*.6!+.0!6(-BCD/*4/!.-!B('7*,/!+'(!'(e>*'(0$!5('7*,/!+'(!'(e>*'(0!*=U!

0>'*.6!,C(!4->'/(!-=!(WB9-'+,*-.U!V+,('V+D/!+'(!+==(4,(0$!

5(',*.(.,!49+*7!*.=-'7+,*-.!*/!/C-V.!-.!N*6>'(!#!+.0!+9/-!6*)(.!*.!A+&9(!

;!&(9-V$!

!"#$%&B&&K"S:,&A"Z%&>3'?%3+4&)$":2&7*('32"+:'*&

"A?92(
3J2*,+*

3.&(.I(
$%(<?(
8/945(
9/(?(
"A?92*

=,("*

4%"8*

>6?#)%&3* @"3*
+%(($*

@II,C49-,(
K?4,*

)//9-,+5?+L(
K?4,*

)55,552,/4(

>,MJ9+,F(

NOP(

;#M]2"#* $#* $F#* ^6.S06(8D+* E#Nf"E_! #MM:HM;HM:* #M""HM;HM:! ;]MM!

;#M]2"@* =* !=* ^6.S06(8D+* E#Nf"E_! #MM:HM;HM:* #M""HM;HM:! "FMM!

;#M]2";* $!* #@!* ^6.S06(8D+* E#Nf"E_! #MM:HM;HM:* #M""HM;HM:! F;MM!

;#E""@"! U* $#U* ^6.S06(8D+* E#Nf"E_! #MM:HM:HM]! #M""HM:HM]! @#MM!

;#E""@#! $#* $F#* ^6.S06(8D+* E#Nf"E_! #MM:HM:HM]! #M""HM:HM]! ;]MM!

;#E""@@! $#* $F#* ^6.S06(8D+* E#Nf"E_! #MM:HM:HM]! #M""HM:HM]! ;]MM!

;#E""@;! $!* #@!* ^6.S06(8D+* E#Nf"E_! #MM:HM:HM]! #M""HM:HM]! F;MM!

;#E""@E! $M* $!M* ^6.S06(8D+* E#Nf"E_! #MM:HM:HM]! #M""HM:HM]! ;MMM!

;#E""@F! $!* #@!* ^6.S06(8D+* E#Nf"E_! #MM:HM:HM]! #M""HM:HM]! F;MM!

;#E""@2! $!* #@!* ^6.S06(8D+* E#Nf"E_! #MM:HM:HM]! #M""HM:HM]! F;MM!

;#E""@]! $#* $F#* ^6.S06(8D+* E#Nf"E_! #MM:HM:HM]! #M""HM:HM]! ;]MM!

;#E""@:! $=* ##=* ^6.S06(8D+* E#Nf"E_! #MM:HM:HM]! #M""HM:HM]! EFMM!

;#E"";M! $#* $F#* ^6.S06(8D+* E#Nf"E_! #MM:HM:HM]! #M""HM:HM]! ;]MM!

#D#)!( ABC* D0EFF* * ! ! ! BFCCC*



) 



! ";!

RQM ''!??#""2Y2J2&7<'KJ2$0&#<'3*?0J'(#"*5+?#"<'V%[+0"&+5?&5+#'0%:'
6.7"2*;+0).7'

B.- C99%,,&"*8&7*(3",+319+13%&

AC(!8+)*/!J+K(!B'-B(',D!C+/!(W4(99(.,!'-+0!+44(//*&*9*,D$!<,!*/!

+BB'-W*7+,(9D!":!K7!.-',C(+/,!&D!'-+0!='-7!,C(!4*,D!-=!L'D0(.!+.0!4+.!
&(!'(+4C(0!='-7!,C(!4*,D!&D!0'*)*.6!(+/,!-.!A'+./H?+.+0+!Y*6CV+D!"2!=-'!

+BB'-W*7+,(9D!]!K7!,-!*,/!b>.4,*-.!V*,C!,C(!AC>.0('!J+K($!X.!AC>.0('!
J+K(!G-+0!,'+)(9!*/!'->6C9D!@!K7!,-!,C(!*.,('/(4,*-.!-=!AC>.0('!J+K(!

G-+0!+.0!3C-/,!J+K(!I->,C!G-+0$!N'-7!,C*/!B-*.,U!0'*)*.6!.-',C!-.!,C(!

3C-/,!J+K(!I->,C!G-+0!=-'!+&->,!"!K7!+.0!,C(.4(!,>'.!(+/,!+9-.6!,C(!
8*.(!G-+0U!+!7+b-'!6'+)(9!'-+0U!=-'!+BB'-W*7+,(9D!;!K7!&'*.6/!-.(!,-!+.!

*.,('/(4,*-.!-=!+!/>&/*0*+'D!6'+)(9!'-+0!C(+0*.6!.-',C!,-!,C(!(+/,('.!

49+*7/!-=!,C(!B'-B(',D$!

%!6(.('+9!9+&->'!=-'4(!+.0!7+.D!6--0/!+.0!7-0('.!/(')*4(/!+'(!'(+0*9D!

+)+*9+&9(!*.!L'D0(.U!VC*4C!*/!,C(!/(4-.0!9+'6(/,!4*,D!-=!]U":E!*.C+&*,+.,/!
Q#MMF!?(./>/T!*.!,C(!\(.-'+!L*/,'*4,!-=!a-',CV(/,('.!X.,+'*-!+.0!*/!

9-4+,(0!-.![+&*6--.!J+K($!IK*99(0!9+&->'U!7*.*.6!+.0!/B(4*+9*Z(0!

(WB9-'+,*-.!/(')*4(/!+.0!(e>*B7(.,/!+'(!+)+*9+&9(!='-7!9+'6('!4*,*(/!/>4C!
+/!AC>.0('!P+D!+.0![*..*B(6!Q8+.*,-&+TU!VC*4C!+'(!9-4+,(0!'(/B(4,*)(9D!

@EF!K7!(+/,!+.0!@EM!K7!V(/,!-=!L'D0(.$!L'D0(.!C+/!+.!+*'B-',!V*,C!
4-..(4,*.6!=9*6C,/!,-!7+.D!7+b-'!?+.+0*+.!4*,*(/U!*.49>0*.6!AC>.0('!P+D!

+.0![*..*B(6U!VC*4C!4+.!+9/-!/(')(!+/!B-*.,/!,-!7+.D!*.,('.+,*-.+9!

=9*6C,/$!

YD0'-(9(4,'*4!B-V('!*/!+)+*9+&9(!-.9D!=(V!K*9-7(,('/!/->,CV(/,!-=!,C(!

B'-B(',DU!='-7!+!9*.(U!VC*4C!+9/-!/>BB9*(/!B-V('!,-!,C(!4*,D!-=!L'D0(.$!

G+*9V+D!9*.K/!,-!,C(!(+/,('.!+.0!V(/,('.!?+.+0+!+.0!+9/-!/->,C!,-!,C(!
1I%!+'(!'(+0*9D!+)+*9+&9(!='-7!L'D0(.$!!!

B.6 )$:2"+%&

AC(!B'-B(',D!9*(/!.(+'!,C(!.-',C('.!&->.0+'D!-=!,C(!J+K(!-=!,C(![--0/!

(4-H'(6*-.!-=!,C(!I->,C('.!P-'(+9!IC*(90$!AC(!'(6*-.!*/!49+//*=*(0!+/!
C+)*.6!+!/>&HC>7*0!7*0H&-'(+9!(4-H49*7+,(!Q)'"!%.,C-.D!#MM;T$!L'D0(.!

+.0!+0b+4(.,!'(6*-.!*/!K.-V.!,-!C+)(!,(7B('+,>'(/!'+.6*.6!='-7!+!9-V!-=!
n#2!0(6$!?(9/*>/!*.!,C(!V*.,('!,-!C*6C!-=!l#F!0(6$!?(9/*>/!*.!,C(!/>77('$!

AC(!49*7+,(!*/!4-./*0('(0!,-!&(!,(7B('+,($!%..>+9!'+*.=+99!*/!M$F!,-!M$]!

7(,'(/!+.0!+..>+9!/.-V=+99!'+.6(/!&(,V((.!"$@!,-!#$@!7(,'(/$!!



! "E!

B.= !'?'F3"?E4&"*8&>E4,:'F3"?E4&

AC(!,-B-6'+BCD!)+'*(/!='-7!6(.('+99D!=9+,!,-!/9*6C,9D!>.0>9+,*.6!/->,C!-=!

,C(!B'-B(',DU!4-''(/B-.0*.6!,-!+!,'+./*,*-.!='-7!+!69+4*-9+4>/,'*.(!/+.0!
B9+*.!,-!+!&->90('!,*99$!AC(!.-',C('.!B+',/!+'(!'(9+,*)(9D!'>66(0!V*,C!

B'-7*.(.,!C*99/U!'+)*.(/!+.0!49*==/$!_9()+,*-./!'+.6(!='-7!+'->.0!;MM!

7(,'(/!+9-.6!,C(!/C-'(/!-=!,C(!9+K(/!,-!+&->,!;FM!7(,'(/!-.!'*06(!4'(/,/!
9-4+,(0!*.!,C(!4(.,'+9!B+',!-=!,C(!B'-B(',D$!!

AC(!.-',C('.!+.0!V(/,H4(.,'+9!B+',/!-=!,C(!B'-B(',D!C+)(!&((.!'(4(.,9D!

9-66(0!9(+)*.6!/B+'/(9D!/B+4(0!,'((/!+.0!/4+,,('(0!>.0('&'>/C$!X.!,C(!
-,C('!B+',/!-=!,C(!B'-B(',D!4C+'+4,('*/,*4!)(6(,+,*-.!*.49>0(/!+!

/>44(//*-.!='-7!,'(7&9*.6!+/B(.U!B+B('!&*'4CU!VC*,(!+.0!&9+4K!/B'>4(U!
+.0!&+9/+7!=*'$!?--9('!+.0!V(,,('!+'(+/!/>BB-',!&9+4K!/B'>4(!+.0!

,+7+'+4K!6'-V,C$!

?C+'+4,('*/,*4!V*909*=(!*.49>0(/!7--/(U!&9+4K!&(+'U!V-9=U!9D.WU!/.-V/C-(!
C+'(!+.0!V--04C>4K$!P*'0!/B(4*(/!*.49>0(!'>==(0!6'->/(U!V--0B(4K('U!

&+90!(+69(U!C(''*.6!6>99!+.0!V+,('=-V9$!N-'(/,'DU!'(4'(+,*-.!+.0!C>.,*.6!
+'(!,C(!7+b-'!9+.0!>/(/!*.!,C*/!'(6*-.$!

BQM Z2"&*+7'

AC(![+&*6--.!'(6*-.U!VC*4C!*.49>0(/!,C(!5'-B(',DU!V+/!7+BB(0!*.!

":;M/!&D!X.,+'*-!L(B+',7(.,!-=!8*.(/!Q8--'C->/(!":;"U!I+,,('9D!

":;@T$!J+,('!/(7*H0(,+*9(0!&(0'-4K!7+BB*.6!V+/!4-.0>4,(0!&D!,C(!
6-)('.7(.,!-=!X.,+'*-!*.!":2M/!+.0!":]M/!QP'(+K/!":]MU!P'(+K/!(,!+9$!

":2FU!":2]!+.0!P'(+K/!+.0!\>(C.('!":];T!+.0!7-'(!'(4(.,9D!=-'!,C(!

6-)('.7(.,!&D!P(+KC->/(!Q#MM"U!#MM#T$!P'(+K/!(,!+9$!Q#MM@T!+9/-!
4-.0>4,(0!7-'(!=-4>/(0!/,>0*(/!-=!,C(!'+'(!7(,+9!B-,(.,*+9!-=!,C(!'(6*-.$!

AC(!X.,+'*-!3(-9-6*4+9!I>')(D!C+/!=9-V.!+*'&-'.(!7+6.(,*4!+.0!
(9(4,'-7+6.(,*4!/>')(D/!&-,C!*.!,C(!L'D0(.!+.0!I,-'7D!J+K(!+'(+/!

QX.,+'*-!3(-9-6*4+9!I>')(D!"::2U!#MM"T$!AC(!L'D0(.!J+K(!+'(+!/>')(D!

*.49>0(0!,C(!5'-B(',D$!

AC(!8+)*/!J+K(!+'(+U!*.49>0*.6!,C(!4>''(.,!5'-B(',DU!/+V!,C'((!7+*.!

B('*-0/!-=!7*.('+9!(WB9-'+,*-.^!

"$ $QRR(4.($Q%ST!*.!":EM/!9*,C*>7!V+/!,C(!7+*.!,+'6(,!VC*9(!
,>.6/,(.!+.0!,+.,+9>7!0-7*.+,(0!*.!":FM/$!

#$ !?4,($Q%'5(4.(A?4,($QU'5T!,>.6/,(.!+.0!,+.,+9>7!V('(!,C(!=-4>/!
-=!(WB9-'+,*-.$!

@$ @?+AL(:'''(4.(H+,5,/4T!,C(!=-4>/!-=!(WB9-'+,*-.!C+/!&((.!e>*,(!
0*)('/*=*(0U!'+.6*.6!='-7!)-94+.-6(.*4!7+//*)(!/>9BC*0(!Qo8IT!



! "F!

4-BB('HZ*.4H/*9)('!,-!/C(+'HC-/,(0!9-0(H6-90!0(B-/*,/U!+.0!

4>''(.,9D!(WB9-'+,*-.!(==-',/!-.4(!+6+*.!=-4>/(0!-.!B(67+,*,(H
C-/,(0!'+'(!7(,+9/$!

<.!":EFU(!J/V@C<.(W.AF(G9/,5(!4F&!0'*99(0!,C(!+'(+!*77(0*+,(9D!/->,C!
-=!8+)*/!J+K($!N'-7!%>6>/,!,-!I(B,(7&('U!,(.!ag!C-9(/!V('(!0'*99(0U!

,-,+9*.6!]2@$@#!=,!Q#FF$":!7(,'(/TU!"]!/+7B9(/!V('(!+//+D(0!=-'!?>!

QM$M:H"$@"cTU!a*!QM$M2HM$;]cTU!%>!Q.*9T!+.0!%6!Q.*9!,-!,'+4(T$!5(67+,*,(!
0*K(/!V('(!*.,('4(B,(0!*.!,C(!]!-=!"M!C-9(/!0'*99(0!+,!,C*/!,*7(!&>,!.-!

+//+D/!=-'!'+'(!7(,+9!7*.('+9*Z+,*-.!V('(!'(B-',(0!QA+&9(!ET$!

!"#$%&5&&A1*VN9E'&@3:$$&G'$%,&V&>%F2"+:+%&7*+%39%?+,&

X.A,(
3.&(

K,H4<(.I(
X.A,(
NI,,4P( 1+.2V#.(NI,,4P( Y,02?494,(9/4,+C,H49./(

Y-9(!

a"! F#$"p! MpH]$#d!

Pegmatite, Tourmaline, slight lithium reaction with flame but no 
spodumene. 

Y-9(!

a#! E2$2p! @:$2pHE2$2d!

Pegmatite, Tourmaline, slight lithium reaction with flame but no 
spodumene. 

Y-9(!

a@! F]$Fp! @M$Ep!H!@#$Fpj!;M$FpHF]$Fd! Pegmatite. 
Y-9(!

a@H%! "M@$Mp! @F$]pH;F$@!pj!EM$:pHE"$#p! Pegmatite, Quartz, Pink Feldspar, Tourmaline; Pegmatite. 

Y-9(!

a;! :@$Ep!

#2$2pH#]$;dj!@"$FpH@"$]pj!E#$FH

E@$Mpj!E2$@pHE2$Fpj!F@$]pHF:$#p! Pegmatite  
Y-9(!

aE! 2"$Fp! af%! Not pegmatite interception. 
Y-9(!

aF! :F$#"p! @M$;pH@F$2dj!]M$MpH]@$Mp! Pegmatite, Pink Feldspar, Tourmaline; Pegmatite. 
Y-9(!

a2! :#$@"p!

#;$;pH#F$@dj!@"$;pH;"$Fj!;@$;pH

;@$]p!

Pegmatite, Tourmaline; Pegmatite; Pegmatite, scattered 
sulphides, schist and breccia. 

Y-9(!

a]! ]F$@"p! af%! Not pegmatite interception. 
Y-9(!

a:! 2M$Mp! F:$MpH2M$M! Pegmatite  

%=,('!(.4->.,('*.6!,C(!B(67+,*,(!*.,('4(B,*-./!*.!,C(!B'()*->/!0'*99*.6!
B'-6'+7U!J>.H_4C-!3-90!8*.(/!J,0$!4+''*(0!->,!,'(.4C*.6!+.0!+.-,C('!

;MHC-9(!0*+7-.0!0'*99*.6!B'-6'+7U!,-,+9*.6!":F]!7(,('/U!=-'!B-,(.,*+9!

9*,C*>7!7*.('+9*Z+,*-.!-.!,C(!B'-B(',D$!AC(!0'*99*.6!B'-6'+7!0(=*.(0!
9*,C*>7!7*.('+9*Z+,*-.!-)('!+!/,'*K(!9(.6,C!-=!F2M!7(,('/!V*,C!9*,C*+!

QJ*#XT!B('4(.,+6(!='-7!+/!9-V!+/!M$@2c!,-!+!C*6C!-=!#$2Fc!QA+&9(!FT$!AC*/!
0'*99*.6!B'-6'+7!V+/!4-.0>4,(0!V(/,!-=!4>''(.,!5'-B(',D!-.!,C(!+0b+4(.,!

N+*'/(')*4(!49+*7/$!



! "2!

!"#$%&H&&0:F*:(:9"*+&A:6Y&7*+%3,%9+:'*,&:*&A1*VN9E'&@3:$$:*F&

G'$%&
U3'2[& !'[& !31%&\:8+E& A:]Y&
^2_& ^2_& ^2_& ^\+X_&

8NFF' CQXR' \QM\' RQ\\' FQRL'
GNFF!' FQCC' XQXX' LQRM' FQM\'
8NB' MQRS' WQSM' CQSS' CQXL'
GNR' MQLF' XQLC' XQMF' FQBM'
8NW' MQMS' RQBX' WQMB' FQCX'
8NC' FQBC' RQWL' CQ\W' FQMM'
GNC' SQFR' FCQRR' WQMB' FQRS'
8NL' MQRM' RQBX' RQF\' FQFX'
GNCF' FWQBL' CMQMW' LQRL' FQCC'
GNCF' CXQSC' WBQWL' XQRR' FQFW'
8NF!' BXQRB' LMQBM' CQXR' FQWX'
GNCM' CMQCR' CSQCS' SQMB' FQBC'
GNF\' RQCX' \QW\' RQFF' FQFX'
GNFL' MQMM' BQ\B' BQ\B' FQBF'

<.!,C(!/+7(!D(+'!":EFU(G9A,54./,(G9/,5(!4F&!4-7B9(,(0!+!,'(.4C*.6!
V-'K!+.0!)('D!9*7*,(0!0*+7-.0!0'*99*.6!-.!/-7(!B(67+,*,(/!*77(0*+,(9D!

(+/,!+.0!/->,C(+/,!-=!8+)*/!J+K(!-.!,C(!4>''(.,!8+)*/!B'-B(',D!
Qo+./,-.(!":]@T$!

<.!":2]U(>&Z&(1?9+5,+-9C,!/,+K(0!,C(!B'-B(',D!+.0!/>&/(e>(.,9D!-B,*-.(0!
,-!6,AC.(G9/9/0(".+H.+?49./(!9294,F(N[6,AC.\P$!P(,V((.!":2:!+.0!
":]"U!I(94-!4+''*(0!->,!6(-9-6*4+9!7+BB*.6U!9*,C-6(-4C(7*4+9!/>')(D/!

+.0!0*+7-.0!0'*99*.6!-)('!,C(!+'(+!,C+,!(W,(.0(0!='-7!V(/,U!/->,C!+.0!
/->,C(+/,!-=!,C(!8+)*/!J+K($!L>'*.6!O>.(!":2:HI(B,(7&('!":]MU!I(94-!

0'*99(0!(*6C,!C-9(/U!,-,+9*.6!""E@!=((,!-'!@E"$;!7(,'(/$!AC*/!0'*99*.6!
0(9*.(+,(0!6.J4<!+.0!G?9/!B(67+,*,(!Z-.(/!QN*6>'(!@T$!5'D/9+K!Q":]MT!
0(/4'*&(0!,C(!'(/>9,/!-=!;!->,!-=!]!C-9(/!+/!=-99-V*.6^!

6.J4<(]./,T!,C*/!B(67+,*,(!Z-.(!V+/!*.,('4(B,(0!&D!0'*99!C-9(/!8H"!+.0!
8H#$!AC(!B(67+,*,(!*.,('/(4,(0!*.!(+4C!4+/(!V+/!9(//!,C+.!"M!=((,!,C*4K!

+.0!4-./*/,(0!(//(.,*+99D!-=!V+99HZ-.(!+.0!7*W(0!*.,('7(0*+,(!Z-.(!

7+,('*+9$!8*.-'!+B9*,*4!7+,('*+9!V+/!(.4->.,('(0!&>,!,C*/!V->90!+BB(+'!
,-!&(!-=!B'*7+'D!-'*6*.!'+,C('!,C+.!+!9+,(!'(B9+4(7(.,!Z-.($!!

G?9/(]./,T!,C*/!B(67+,*,(!Z-.(!V+/!*.,('/(4,(0!&D!0'*99!C-9(/!8H@!+.0!
8H;$!AC(!B(67+,*,(/!4-./*/,(0!-=!+!V+99!Z-.(!+.0!*.,('7(0*+,(!

/B-0>7(.(n&(+'*.6!4-'(!Z-.(/$!!%!,-,+9!-=!";!4-'(!/+7B9(/!V('(!+//+D(0!

=-'!,+.,+9>7U!.*-&*>7!+.0!9*,C*>7!-W*0(/!QA+#XEU!a&#XE!+.0!J*#XU!
'(/B(4,*)(9DT!+,!IV+/,*K+!J+&-'+,-'*(/!J*7*,(0!QX.,+'*-T!*.!a-)(7&('!

":2:!+.0!,C(!'(/>9,/!+'(!B'(/(.,(0!*.!,C(!A+&9(!2!&(9-V$!



! "]!

!"#$%&<&&0%$9'`,&@3:$$&)'3%&0"2?$%&;%,1$+,&(3'2&G'$%,&KV-&+'&KVB&

X.A,(
3.&(

6?2HA,(
3.&(

#?:DR(

(Wt%) 

3*:DR(

N;4=P(
!9:D(

N;4=P(
8H"! E];! M$M"! M$M"! M$2@!

8H"! E]E! M$M"! M$M"! M$@E!

8H#! E]F! A'+4(! M$M"! M$;@!

8H#! E]2! A'+4(! M$M"! M$M]!

8H#! E]]! M$M"! M$M"! M$M:!

8H@! E]:! A'+4(! M$M"! M$2]!

8H@! E:M! A'+4(! M$M"! "$;F!

8H@! E:"! M$M"! M$M"! #$@@!

8H@! E:#! M$M"! M$M#! "$@#!

8H@! E:@! M$M"! M$M#! "$;E!

8H@! E:;! A'+4(! M$M"! M$];!

8H@! E:E! A'+4(! M$M"! #$M:!

8H;! E:F! A'+4(! M$M"! "$F#!

8H;! E:2! A'+4(! M$M"! "$"E!

 

<.!,C(!(+'9D!":]MU!I(94-!4+''*(0!->,!+!'(4-..+*//+.4(!9*,C-6(-4C(7*4+9!

/>')(D$!%!,-,+9!-=!@"@!&(0'-4K!/+7B9(/!V('(!4-99(4,(0!+.0!+.+9DZ(0!=-'!

9*,C*>7!4-.,(.,$!I+7B9(/!'(,>'.(0!'(/>9,/!='-7!+!9-V!-=!2!BB7!J*!,-!+!
C*6C!-=!;M:E!BB7!9*,C*>7!QJ*T$!AC(!/>')(D!V+/!4-.,'-99(0!&D!4C+*.*.6!

+9-.6!49+*7!9*.(/!+.0!&D!'>..*.6!*.,('7(0*+,(!9*.(/!&D!4-7B+//!+.0!
4C+*.$!AC(!8+)*/!J+K(!6(-4C(7*4+9!/>')(D!C+/!/C-V.!6--0!4-''(9+,*-.!

&(,V((.!9*,C*>7!C+9-/!V*,C!,C(!K.-V.!+9&*,(H/B-0>7(.(!B(67+,*,(!Z-.(!

QN*6>'(!@T$!

<.!":]#U(#?/4?AJ2(G9/9/0(".+H.+?49./(.I("?/?F?(!9294,F(N[#?/C.\P!
-B,*-.(0!,C(!N+*'/(')*4(!5'-B(',D$!<.!O>.(!":]#U!+!B'-6'+7!-=!9*.(!4>,,*.6!
+.0!6(-BCD/*4+9!/>')(D!V+/!4-7B9(,(0!-.!+!B-',*-.!-=!,C(!B'-B(',D$!<,!

V+/!4-.49>0(0!,C+,!,C(!8+)*/!J+K(!+'(+!*/!4C+'+4,('*Z(0!&D!+!C*6C('!

Q`"MMM!6+77+/T!&>,!*''(6>9+'!7+6.(,*4!'(/B-./(!-)('!,C(!7+=*4!
7(,+)-94+.*4!'-4K/$!AC(!/(0*7(.,/!C+)(!+!9-VU!=9+,!7+6.(,*4!'(/B-./(U!

&>,!,C*/!4->90!&(!B+',*+99D!0>(!,-!,C(!7+/K*.6!(==(4,/!-=!,C(!-)('&>'0(.$!<,!

V+/!,C->6C,!,C+,!,C(!4-.,'+/,/!*.!7+6.(,*4!/*6.+,>'(/!4->90!&(!>/(0!+/!
+.!+*0!,-!*0(.,*=D*.6!=+)-'+&9(!Z-.(/!=-'!B(67+,*,(/!/*.4(!,C(!'+'(!7(,+9!

B(67+,*,(/!C+)(!+.!+==*.*,D!=-'!7+=*4!7(,+)-94+.*4/!*.!,C(!8+)*/!J+K(!
+'(+!Qo+./,-.(U!":]#T$!

<.!O>.(!":]#U!#?/C.!+9/-!4-7B9(,(0!+!0(,+*9(0!9*,C*>7!9*,C-H6(-4C(7*4+9!
/>')(D!-)('!+!B-',*-.!-=!,C(!5'-B(',D$!AC(!B>'B-/(!-=!,C(!9*,C-H
6(-4C(7*4+9!/>')(D!V+/!,-!9-4+,(U!&D!7(+./!-=!+!/D/,(7+,*4!/+7B9*.6!-=!

,C(!&(0'-4KU!&9*.0!,+.,+9>7H&(+'*.6!B(67+,*,(/$!I+7B9(/!V('(!4-99(4,(0!

+,!#E!7(,('/!*.,(')+9/!+9-.6!4C+*.(0!9*.(/!EM!7(,'(/!+B+',$!%!,-,+9!-=!2@2!!



F gur 3. stor c lil t rum llthogeoc emlcal anomal es 

n maf ic meta\lol c.an•c host r oc k.s. Mav1s La e area. 



! #M!

/+7B9(/!-)('!+BB'-W*7+,(9D!@2$#!9*.(!K*9-7(,('/!V('(!4-99(4,(0$!%,!(+4C!

/+7B9(!9-4+,*-.!'->6C9D!M$E!K6!-=!='(/C!/+7B9(!V+/!,+K(.$!3'*0!
4--'0*.+,(/!*0(.,*=*(0!,C(!/+7B9(/!V*,C!,C(!'-4K!,DB(!'(4-'0(0!+.0!

/+7B9(/!+.+9DZ(0!=-'!BB7!J*,C*+!QJ*#XT$!AC(!J*#X!)+9>(/!=-'!,C(!/>')(D!
'+.6(0!='-7!9(//!,C+.!0(,(4,*-.!9*7*,!,-!+!C*6C!-=!]MMM!BB7!V*,C!7(+.!

)+9>(!&(*.6!#M@!BB7$!!

AV-!+.-7+9->/!Z-.(/!V('(!0(=*.(0!&D!A+.4-d/!9*,C*>7!9*,C-H6(-4C(7*4+9!
/>')(D^!,C(!3.+4<(.+(3.+4<,?54!+.0!@?54!Z-.(/!QN*6>'(!@T$!AC(!a-',C!
m-.(!*/!+!)('D!*.,(./(!Z-.(!V*,C!)+9>(/!*.!(W4(//!-=!"MMM!BB7!J*#X$!AC(!

Z-.(!*/!4C+'+4,('*Z(0!&D!&'-+0U!(W,(./*)(!+.-7+9*(/U!&>,!+9/-!4-.,+*./!+!
.>7&('!-=!/7+99U!,*6C,!*/-9+,(0!+.-7+9*(/$!AC(!Z-.(!*/!6(.('+99D!4-.=*.(0!

,-!,C(!7-'(!7+6.(,*4+99D!'(/B-./*)(!7+=*4!7(,+)-94+.*4/$!AC(!@?54(]./,!
4-./*/,/!-=!/7+99U!6(.('+99D!(9-.6+,(0U!+.0!'(9+,*)(9D!,*6C,!+.-7+9*(/$!

I>4C!+.-7+9D!4-.=*6>'+,*-./!+'(!*.0*4+,*)(!-=!.(+'!)(',*4+9!B(67+,*,(/$!

AC(!(+/,('.!B+',!-=!,C(!+.-7+9->/!Z-.(!,(.0/!,-!&(!&'-+0('!'(=9(4,*.6!
,C(!4C+.6(!,-!7-'(!/C+99-V!0*BB*.6!B(67+,*,(/$!AC(!@?54(]./,!
6(-4C(7*4+9!B+,,('.!*/!.-,!+/!/,'-.6!+/!,C(!a-',C!m-.(U!V*,C!)+9>(/!

'+'(9D!(W4((0*.6!"MMM!BB7!J*#X(Qo+./,-.(!":]@T$!

A+.4-!4-.0>4,(0!.-!=-99-V!>B!(WB9-'+,*-.!B'-6'+7!+=,('!4-7B9(,*.6!,C(!

9*,C-H6(-4C(7*4+9!/>')(D!+.0!+99!49+*7/!V('(!'(,>'.(0!,-!G$O$!N+*'/(')*4(!
*.!,C(!/+7(!D(+'$!!

L>'*.6!,C(!9+,(!/>77('!*.!#MM#U!@2,+?AF(19,AF(>,5.J+C,5!-B,*-.(0!,C(!
B'-B(',D!='-7!G$N$!N+*'/(')*4(!=-'!*,/!'+'(!7(,+9!QA+U!?/!+.0!P(TU!o8IH
,DB(!&+/(!7(,+9!Q4-BB('HZ*.4T!+.0!Y(79-H/,D9(!6-90!7*.('+9*Z+,*-.!

B-,(.,*+9$!<.!#MM@U!_7('+90!N*(90!G(/->'4(/!4+''*(0!->,!B'-/B(4,*.6U!
,'(.4C*.6U!6(-9-6*4+9!7+BB*.6!B'-6'+7/!+.0!+!;HC-9(!0*+7-.0!0'*99!

B'-6'+7!Q8-V+,U!#MM@T$!

<.!,C(!/>77('!-=!#MM@U!#+J,(3.+4<(W,25(7/C&!>.0(',--K!0()(9-B7(.,!
V-'K!-.!+!B'()*->/9D!K.-V.!(7('+90!-44>''(.4(!QP'+.0!(,!+9$!#MM:T!-.!

*,/!-B,*-.(0!A+D9-'!&('D9!B(67+,*,(!9-4+,(0!-.!/,'*K(!,-!,C(!.-V!9+B/(0!

B'-B(',D!C-90*.6/!-=!_7('+90!N*(90!G(/->'4(/$!

X.J54./(!?^,(G9/9/0!*.!#MM;!4+''*(0!->,!(WB9-'+,*-.!=-'!'+'(!7(,+9/!-.!
,C(!P'+0D!B'-B(',D!Q%.,C-.D!#MM;TU!/*,>+,(0!*77(0*+,(9D!V(/,!-=!,C(!
8+)*/!J+K(!+.0!N+*'/(')*4(!B'-B(',*(/!+.0!VC*4C!4-.,+*./!,C(!)+'*->/!

/C-V*.6/!-.!,C(!=-'7('!I+.7*.(!B'-B(',D$!



! #"!

LQM ''I#*J*;2?0J'A#&&2%;'

H.- ;%F:'*"$&I%'$'F4&

<.!,C(!'(6*-.+9!4-.,(W,U!,C(!5'-B(',D!9*(/!V*,C*.!I*->W!J--K->,!L-7+*.!
QIJLT!*.!,C(!V(/,('.![+&*6--.!I>&B'-)*.4(!Q[IT!QN*6>'(/!;!+.0!ET$!AC(!

IJL!*/!/+.0V*4C(0!&(,V((.!,C(!6'+.*,-*0H0-7*.+,(0![*..*B(6!G*)('!
I>&B'-)*.4(!Q[GIT!,-!,C(!.-',C!+.0!,C(!6'((./,-.(H6'+.*,(!'*4C![I!,-!

,C(!/->,C$!!AC(!(+/,('.!C+9=!-=!,C(![I!/C+'(/!&-'0('!V*,C!,C(!

7(,+/(0*7(.,+'DH0-7*.+,(0!_.69*/C!G*)('!I>&B'-)*.4(!Q_GIT!,-!,C(!
.-',C!+.0!*.!,C(!/->,C!&D!,C(!7(,+/(0*7(.,+'D!g>(,*4-!I>&B'-)*.4(!

QgIT$!AC(![I!*/!+BB'-W*7+,(9D!:MM!K7!9-.6U!"EM!K7!V*0(!6'+.*,(H

6'((./,-.(!,(''+*.!+.0!4-7B'*/(/!7(,+)-94+.*4!+.0!/>&-'0*.+,(!
7(,+/(0*7(.,+'D!'-4K/U!'+.6*.6!*.!+6(!='-7!@$M!3+!,-!#$2"!3+U!+.0!

*.,'>0(0!&D!+!/>*,(!-=!@$M!,-!#$F:!3+!6'+.*,-*0!&+,C-9*,C/U!6+&&'-*4!/*99/!
+.0!/,-4K/$(

AC(!IJL!*/!*.,('B'(,(0!,-!C+)(!0()(9-B(0!V*,C*.!+!4-99*/*-.+9!,(4,-.*4!

/(,,*.6!0>'*.6!,C(!\(.-'+.!-'-6(.D!QP'(+K/!":]:U!P(+KC->/(!":]:U!
"::"T$!!N(+,>'(/!-=!,C(!IJL!*.49>0(^!

• *.)(',(0!/,'+,*6'+BCD!+.0!->,H-=H/(e>(.4(!,C'>/,!/,+4K*.6!-=!
7(,+)-94+.*4!+.0!49+/,*4!7(,+/(0*7(.,+'D!'-4K/!Q#2@@q"!8+!,-!

#2MFq#!8+TU!

• %&>K>7+H,DB(!7(,+7-'BC*/7U!

• +'(+/!-=!C*6C('H6'+0(U!7*67+,*Z(0!49+/,*4!7(,+/(0*7(.,+'D!'-4K/!
+0b+4(.,!,-!,C(!V(/,('.!4-.,+4,!-=!,C(!#F]E!8+!3C-/,!J+K(!

&+,C-9*,C!Q3JPTU!,C(!7+*.!/->'4(!=-'!,C(!#FFE!8+!'+'(!7(,+9!
6'+.*,*4!B(67+,*,(/!*.!,C(!L'D0(.!+'(+U!

• -44>''(.4(/!-=!B('+9>7*.->/!6'+.*,(!+.0!B(67+,*,*4!6'+.*,(!
B9>,-./!-)('!"EM!K7!/,'*K(!9(.6,CU!+.0U!

• V*0(/B'(+0!-44>''(.4(/!-=!'+'(!7(,+9/!QJ*U!G&U!?/U!P(U!a&U!A+!+.0!
3+T!B9>/!-,C('!9*,C-BC*9(!(9(7(.,/!/>4C!+/!8-U![U!I.U!1U!AC!(,4!

4-.,'+/,*.6!V*,C!,C(!+0b+4(.,![GI!+.0![I$!
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! #;!

AC(!"M!&D!@M!K7!+'(+!V*,C*.!,C(!(+/,('.!IJL!VC*4C!*/!C-/,!,-!.>7('->/!

'+'(!7(,+9!B(67+,*,(/!*.!,C(!L'D0(.!+'(+U!*/!K.-V.!+/!,C(!RL'D0(.!
5(67+,*,(!N*(90S!QL5NT!-=!8>99*6+.!Q":FET!QN*6>'(!FT$!AC(!L5N!*/!

B-B>9+,(0!&D!,V-!0*/,*.4,!B(67+,*,(!49>/,('/!QP'(+K/!+.0!O+.(/!"::"T!
-44>'!'->6C9D!"M!K7!+B+',^!

"$ 8+)*/!J+K(!5(67+,*,(!6'->B!Q853T!*.!,C(!8+)*/!J+K(!+'(+U!V*,C!+!
#FFEq"M!8+!+6(!QI7*,C!#MM"TU!+.0U!!

#$ 3>99V*.6HA-,!5(67+,*,(!6'->B!Q353T!*.!,C(!3>99V*.6!+.0!A-,!
J+K(/!+'(+/!-=!>.K.-V.!7*.('+9*Z+,*-.!+6($!!

AC(![+&*6--.!N+>9,!'(B'(/(.,/!+!7+b-'!4>')*9*.(+'U!/->,CV(/,H!,-!(+/,H
.-',C(+/,!,'(.0*.6!'(6*-.+9!/,'>4,>'(U!9-4+,(0!+9-.6!,C(!/->,C('.!4-.,+4,!

-=!,C(!IJLU!+.0!9*(/!+&->,!;$E!,-!E!K7!/->,C!-=!,C(!8+)*/!J+K(!9*,C*>7!
B'-B(',D$!P(+KC->/(!Q#MM"T!C+/!/>&0*)*0(0!,C(!/>B'+4'>/,+9!>.*,/!-=!,C(!

IJLU!='-7!.-',C!,-!/->,CU!*.,-!+.!+9,('.+,*.6!/('*(/!-=!/->,CV+'0!=+4*.6!

7(,+)-94+.*4/!+.0!7(,+/(0*7(.,+'D!'-4K/$!AC(/(!/>B'+4'>/,+9!'-4K/!*.!
,C(!8+)*/!J+K(!+'(+!4-7B'*/(0!,C(!=-99-V*.6!/(e>(.4(/^!!

"$ P'-V.'*06(!/(0*7(.,/!+.0!)-94+.*4/!*.!,C(!.-',CU!!

#$ AC>.0('!J+K(!/(0*7(.,/!+.0!)-94+.*4/!*.!,C(!7*009(!+.0U!!

@$ Y*6C9D!/,'+*.(0!m(+9+.0!/(0*7(.,/!+0b+4(.,!,-!,C(![+&*6--.!
N+>9,!Q[NT!0(=*.*.6!,C(!/->,C('.!7-/,!B-',*-.!-=!,C(!IJL$!

AC(!8*..*,+K*!+.0!%&'+7!J+K(!6'((./,-.(!&(9,/!Q#2;Eq"!,-!#2""!8+T!

4C+'+4,('*Z(!,C(!(+/,('.!IJL$!I>B'+4'>/,+9!'-4K!/(e>(.4(/!V*,C*.!,C*/!

B+',!-=!,C(!0-7+*.!4-7B'*/(!>9,'+7+=*4!QK-7+,**,*4T!,C'->6C!7+=*4!
Q,C-9(**,*4U!4+94H+9K+9*.(U!+9K+9*4!+.0!K-7+,**,*4T!+.0!,-!4+94H+9K+9*4!=(9/*4!

)-94+.*4!'-4K/$!X)('9D*.6!7(,+/(0*7(.,/!+'(!7-/,9D!49+/,*4!'-4K/!-=!
+99>)*+9!=+.H=9>)*+9U!,>'&*0*,(!+.0!B9+,=-'7+9!=+4*(/$!8*.-'!4C(7*4+9!

/(0*7(.,+'D!'-4K/!+'(!B'(0-7*.+.,9D!-W*0(H=+4*(/!*'-.!=-'7+,*-.$!%99!

,C(/(!'-4K/!>.*,/!+'(!/>''->.0(0!&D!(W,('.+9!6'+.*,-*0!&+,C-9*,C/U!+.0!
*.,('.+99D!*.,'>0(0!&D!.>7('->/!)+'*+&9D!/*Z(0!/*99/U!/,-4K/!+.0!B9>,-./!

-=!6+&&'-*4!+.0!6'+.*,*4!4-7B-/*,*-./$!L(=-'7+,*-.!+.0!/D.,(4,-.*4!,-!

B-/,H,(4,-.*4!6'+.*,*4!B9>,-.*/7!-44>''(0!*.!,C(!*.,(')+9!#2""!,-!#F]E!
8+$!(

AC(!>.0('9D*.6!P'-V.'*06(!7(,+/(0*7(.,/!V*,C*.!,C(!8+)*/!J+K(!+'(+!
+'(!0-7*.+,(0!&D!V+4K(!V*,C!/>&-'0*.+,(!/*9,/,-.(!/,'+,+!+.0!C+)(!V(99H

B'(/(')(0!B'*7+'D!/,'>4,>'(/$(I,'>4,>'+99D!-)('9D*.6!7(,+)-94+.*4!'-4K/!
QP'-V.'*06(!)-94+.*4/T!4-./*/,!-=!=*.(H6'+*.(0!B*99-V(0U!7+//*)(!7+=*4!
9+)+/!+.0!7(0*>7H!,-!4-+'/(H6'+*.(0!=9-V/!+.0f-'!6+&&'-*4!/*99/$!AC(!

>BB('!B-',*-.!-=!,C(!7(,+)-94+.*4/!,(.0/!,-!&(!)+'*-9*,*4U!7+//*)(!+.0!
B*99-V(0!7+=*4!=9-V/!QP(+KC->/(U!#MM"T$!





! #F!

AC(!AC>.0('!J+K(!/(0*7(.,/!>.0('9*(!,C(!/->,C(+/,('.H7-/,!B+',!-=!,C(!

B'-B(',D!&->.0+'D!+.0!+'(!/*7*9+'!*.!4C+'+4,('!,-!,C(!P'-V.'*06(!
/(0*7(.,/$!g>+',ZlfHB9+6*-49+/(!B-'BCD'*,*4!=(9/*4!7(,+)-94+.*4!'-4K/!

Q4'D/,+9!,>==/rT!+'(!*.,('9+D('(0!V*,C*.!/(0*7(.,/$!AC(!AC>.0('!J+K(!
7(,+)-94+.*4/!4-./*/,!-=!7+//*)(!,-!B*99-V(0!7+=*4!=9-V/!V*,C!7*.-'!

7+=*4!,-!>9,'+7+=*4!'-4K/!-=!>.0(,('7*.(0!+6($!!

N*)(!B9>,-.*4!'-4K!/>*,(/!-44>'!*.!,C(!'(6*-.!QP'(+K/!+.0!O+.(/!"::"T^!+!
,-.+9*,*4!6.(*//!/>*,(!Q4*'4+!@"2M!7*99*-.HD(+'!-90Tj!,-.+9*,(H

,'-.0Cb(7*,(H6'+.-0*-'*,(!/>*,(!Q#FFElfH!#M!7*99*-.HD(+'!-90Tj!,V-!7*4+U!

B('+9>7*.->/!6'+.*,(!n6'+.-0*-'*,(!/>*,(!Q#F]"lfH!#M!7*99*-.HD(+'!-90Tj!
&*-,*,(!6'+.*,(H6'+.-0*-'*,(!/>*,(!Q#EFMlfH!;M!7*99*-.HD(+'!-90Tj!+.0!+!

7+=*4H>9,'+7+=*4!B9>,-.*4!/>*,($!!

AC(!,V-H7*4+!6'+.*,(/!+'(!,C(!/->'4(!=-'!'+'(!7(,+9!B(67+,*,(/!*.!,C(!

'(6*-.U!=-'!(W+7B9(U!,C(!#F]E!8+!3C-/,!J+K(!&+,C-9*,C!Q3JPT!*.!,C(!8+)*/!

J+K(!+'(+!QN*6>'(!FT$!AC(!3JP!*/!,C(!9+'6(/,!Q]M!/e>+'(!K7T!+.0!7-/,!
='+4,*-.+,(0!-=!+.D!B('+9>7*.->/!6'+.*,(!*.!,C(!IJL!V*,C!(*6C,!*.,('.+9U!

/>&/-9)>/!6'+.*,*4!+.0!B(67+,*,*4!6'+.*,(!>.*,/!+/!/C-V.!*.!N*6>'(!2!

QP'(+K/!+.0!O+.(/!"::"U!P'(+K/!(,!+9$!#MMET$!!

I,'>4,>'+9!0+,+!&(,V((.!L'D0(.!+.0!I*->W!J--K->,!*.0*4+,(/!=->'!/,+6(/!

-=!0(=-'7+,*-.$!P('6('!Q"::MT!+.0!?C-'9,-.!Q"::"T!*0(.,*=*(0!=9+,H9D*.6!
=-90/!QL"T!V*,C*.!*'-.!=-'7+,*-.!>.*,/!+.0!+//-4*+,(0!B'(H7(,+7-'BC*4!

+W*+9!B9+.+'!/4C*/,-/*,D$!%!/(4-.0!/,+6(!0(=-'7+,*-.!QL#T!+//-4*+,(0!V*,C!

B9>,-.*4!+4,*)*,DU!B'-0>4(0!4-.,+4,!/,'+*.!+.0!,C('7+9!+>'(-9(/!+0b+4(.,!
,-!B9>,-./!+.0!/>&/(e>(.,9D!0()(9-B(0!/,((B9D!0*BB*.6!=-9*+,*-.!+.0!

+>'(-9(/!V*,C!+7BC*&-9*,(H=+4*(/!7(,+7-'BC*4!6'+0($!AC(!,C*'0!QL@T!
/,+6(!-=!'(6*-.+9!0(=-'7+,*-.!*.,('=('(0!V*,C!L"!=-90/!,-!B'-0>4(!

4-7B9(W!->,4'-B!B+,,('./!-=!0-7(/!+.0!&+/*./$!AC(!'(/>9,*.6!.-',C(+/,!

/,'*K*.6!/C(+'!Z-.(/!+'(!4C+'+4,('*Z(0!&D!/,((B!0*B/!V*,C!+!/->,CV(/,!
B9>.6*.6!7*.('+9!9*.(+,*-.$!AC(!=*.+9!/,+6(!QL;T!-=!0(=-'7+,*-.!B'-0>4(0!

4-.,*.>(0!4-.)('6(.4(!+.0!/>&/(e>(.,9D!=-'7(0!,C(![+&*6--.!/C(+'!

Z-.(!+.0!*,/!+//-4*+,(0!/B9+D/$!AC(!'(/>9,+.,!/,'>4,>'+9!4-7B9(W*,*(/!
V*,C*.!,C(!%&'+7!+.0!8*..*,+K*!J+K(!&(9,/U!+9-.6!V*,C!/,'-.6!()*0(.4(!-=!

9+D('HB+'+99(9!/C(+'*.6U!/>66(/,/!,C(!&(9,/!C+)(!&((.!,(4,-.*4+99D!/,+4K(0!
+.0!/>&/(e>(.,9D!=-'7!'(B(,*,*)(!)-94+.*4!+.0!/(0*7(.,+'D!/(e>(.4(/!

QL'-/,!+.0!Y>.,!"::2T$!

8*.('+9!0(B-/*,/!+.0!B'-/B(4,/!-=!,C(![+&*6--.!I>&B'-)*.4(!*.49>0(!
)-94+.-6(.*4!4-BB('H6-90!+.0!Z*.4H4-BB('H/*9)('!0(B-/*,/!V*,C*.!

)-94+.*4!>.*,/!+.0!*'-.!=-'7+,*-./!QP9+4K&>'.!(,!+9$!"::"T$!8+=*4!+.0!
>9,'+7+=*4!'-4K/!4-.,+*.!7*.('+9*Z+,*-.!+//-4*+,(0!V*,C!6'+.*,*4!

B(67+,*,(H'(9+,(0!'+'(!7(,+9/U!>'+.*>7!+.0!B9+,*.>7!6'->B!(9(7(.,/!

0(B-/*,/!+.0!B'-/B(4,/$!3-90!0(B-/*,/!+'(!K.-V.!,-!&(!+//-4*+,(0!V*,C!



! #2!

/C(+'!Z-.(/U!e>+',ZH4+'&-.+,(!)(*./U!+.0!V*,C*.!4-.,+4,!/,'+*.!+>'(-9(/!

0()(9-B(0!+'->.0!9+'6(!B9>,-./$!

H.6 >3'?%3+4&I%'$'F4&

AC(!5'-B(',D!*/!9-4+,(0!-.!,C(!.-',C!9*7&!-=!+!V(/,('9D!B9>.6*.6!/D.49*.(!

,C+,!9*(/!+0b+4(.,!,-!,C(!AC>.0('!J+K(!+.,*49*.(!QN*6>'(/!]!+.0!]+!H!

P(+KC->/(!+.0!5*06(-.!#MM@T$!8+=*4!7(,+)-94+.*4!+.0!49+/,*4!
7(,+/(0*7(.,+'D!'-4K/!B'(0-7*.+.,9D!>.0('9*(!,C(!B'-B(',D$!

<.,('7(0*+,(!,-!=(9/*4!)-94+.*4/!-44>'!+/!7*.-'!*.,('4+9+,*-./!V*,C*.!,C(!

)-94+.*4!/(e>(.4(/$!<.,'>0(0!*.,-!,C(/(!>.*,/!+'(!>9,'+7+=*4!0*K(/U!/7+99!
+9K+9*4!/,-4K/!+.0!.>7('->/!6'+.*,(!B(67+,*,(!0*K(/$!!

!"#"$ %&'()*%+,&-./)&0()*1.)23*

8+=*4!7(,+)-94+.*4/!+'(!,C(!0-7*.+.,!'-4K!,DB(!-.!,C(!B'-B(',D!+.0!

/,'+,*6'+BC*4+99D!4-''(/B-.0!,-!,C(!P'-V.'*06(!)-94+.*4/$!AC(!/>&>.*,/!
*.49>0(!7+//*)(U!B*99-V(0U!)+'*-9*,*4U!B9+6*-49+/(!B-'BCD'*,*4!+.0!

/BC('>9*,*4!=9-V/U!+.0!)-94+.*4!4-.69-7('+,(/U!,>==/!+.0!*.,('=9-V!
/(0*7(.,/$!

!"#"# 40,+56+7(&,+*,.*8+/3()*%+,&-./)&0()*1.)23*

AC(/(!'-4K/!-44>'!+/!.+''-VU!,>==+4(->/!*.,('&(0/!-=!0+4*,*4!4C(7*4+9!

4-7B-/*,*-.!V*,C*.!,C(!7+=*4!7(,+)-94+.*4!'-4K/$!

!"#"9 :/&3,()*%+,&3+7(6+0,&5;*1.)23*

%!,C*4K!&->90('!,*99!+.0!B'-69+4*+9!/+.0!4-)('!6(.('+99D!7+/K/!49+/,*4!
7(,+/(0*7(.,+'D!'-4K/!>.0('9D*.6!,C(!(W,'(7(!.-',C('.!+.0!/->,C('.!

B-',*-./!-=!,C(!B'-B(',D$!AC(!49+/,*4!7(,+/(0*7(.,/!+'(!4-7B-/(0!-=!

7+*.9D!V+4K(!V*,C!7*.-'!/*9,/,-.(!*.,('&(0/$!

!"#"< =/,5&6&'()*,.*%&'()*40,5>3(-+*1.)23*

AV-!/7+99!&-0*(/!-=!7(0*>7!,-!4-+'/(H6'+*.(0!6+&&'-!+'(!9-4+,(0!-.!,C(!

/->,CH4(.,'+9!B+',!-=!,C(!B'-B(',D$!AC(/(!'-4K/!+'(!9*K(9D!*.,('=*.6('(0!+/!

/C+99-V!/*99/!V*,C!7+=*4!)-94+.*4/!,C->6C!4-.,+4,!'(9+,*-./C*B/!+'(!
>.49(+'$!

!"#"? @5&0(,.(7*A,.)23*

AV-!/7+99U!7-0('+,(9D!,-!V(+K9D!B('+9>7*.->/!6'+.-0*-'*,(!/,-4K/!C+)(!

*.,'>0(0!,C(!/>B'+4'>/,+9!'-4K/!-.!B'-B(',D$!AC(!9+'6('!-=!,C(!,V-!/,-4K/!
*/!@$M!K7!9-.6!&D!"$"!K7!V*0(U!-&9-.6!*.!/C+B(!+.0!-44>'/!*.!,C(!(W,'(7(!

/->,C(+/,!4-'.('!-=!,C(!B'-B(',D$!AC(!/(4-.0!+.0!/7+99('!8+)*/!J+K(!!
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! @"!

/,-4K!*/!+!'->.0!&-0D!+BB'-W*7+,(9D!"$M!K7!*.!0*+7(,('!+.0!9+'6(9D!

4-)('(0!&D!8+)*/!J+K($!!%!7>4C!/7+99('U!"MM!&D!@MM!7U!/,'-.69D!
B('+9>7*.->/!*.,'>/*-.U!B-//*&9D!+//-4*+,(0!V*,C!+!&('D9!B(67+,*,(!

QP(+KC->/(!#MM"TU!*/!9-4+,(0!+,!,C(!.-',CH4(.,'+9!(.0!-=!,C(!B'-B(',D!+.0!
4-7B'*/(/!6'+.*,(!,-!6'+.-0*-'*,(!V*,C!7*.-'!B(67+,*,(!+.0!+B9*,($!!

!"#"! @5&0(,()*B+C6&,(,+*D(2+3*

a>7('->/!6'+.*,*4!B(67+,*,(!0*K(/U!'+.6*.6!='-7!,C(!B'*7+'D!

/B-0>7(.(H&(+'*.6!,-!+9&*,(H'*4CU!,+.,+9>7H(.'*4C(0!)+'*(,*(/!-44>'!-.!

,C(!B'-B(',D$!AC(!0*K(/!+'(!6(.('+99D!=->.0!V*,C*.!,C(!7+=*4!
7(,+)-94+.*4!/(e>(.4(/$!AC(/(!B(67+,*,(/!+'(!9*.K(0!,-!3C-/,!J+K(!

&+,C-9*,C!Q3JPTU!+.0!+!B+',!-=!,C(!8+)*/!J+K(!5(67+,*,(!3'->B!Q853T!-=!
P'(+K/!+.0!O+.(/!Q"::"T$!AC(!853!*/!4C+'+4,('*Z(0!&D!(+/,H,'(.0*.6!

4-.4(.,'+,*-.!-=!'+'(!(9(7(.,/H&(+'*.6!B(67+,*,(/!+.0!'(9+,(0!

7(,+/-7+,*4!Z-.(/$!!

_9()(.!'+'(!7(,+9!B(67+,*,(/!-=!,C*/!6'->B!-44>'!-.!,C(!8+)*/HB'-B(',DU!

0(.-,(0!+/!5(67+,*,(/!""!,C'->6C!":U!*.49>0(/!+!.(V!B(67+,*,(U!.+7(0!
GoJ!,C+,!V+/!0*/4-)('(0!&D!AaG!0>'*.6!,C(!=+99!#MM:!(WB9-'+,*-.!

B'-6'+7!QN*6>'(/!]!+.0!]+T$!AC(/(!B(67+,*,(/!=+99!*.,-!,V-!Z-.(/!

+44-'0*.6!,-!,C(!*.*,*+9!49+//*=*4+,*-.!-=!P'(+K/!Q":]:TU!&+/(0!>B-.!
/D/,(7+,*4!)+'*+,*-.!*.!'+'(H(9(7(.,!7*.('+9-6D!+.0!B(,'-4C(7*/,'D^!

• IB-0>7(.(H&('D9H,+.,+9*,(!Z-.(!QJ*HG&HP(HA+`a&HPT!

• %9&*,(H,DB(!B(67+,*,(!Z-.(!QJ*`G&HP(HA+`a&!+.0!G&`J*HP(H

A+`a&T$!

<.!,C(!49+//*=*4+,*-.!-=!s('.t!Q"::"T!+.0!'(4(.,!'()*/*-.!Qs('.t!+.0!_'4*,!

#MMETU!,C(/(!B(67+,*,(/!'(B'(/(.,!+!7*W!-=!+9&*,(H/B-0>7(.(H,DB(U!

+9&*,(H,DB(!+.0!4-7B9(WH,DB(!B(67+,*,(!0*K(/$!5(67+,*,(/!""U!"#U!"2!+.0!
"]!C+)(!&((.!49+//*=*(0!+/!+9&*,(H/B-0>7(.(H,DB(!Q/B-0>7(.(H&('D9H

,+.,+9*,(!Z-.(T!+.0!5(67+,*,(/!"@U!";U!"EU!"F!+.0!":!+/!+9&*,(H,DB($!
3(-4C(7*4+99DU!+99!,C(/(!,DB(/!+9/-!&(9-.6!,-!,C(!J?A!QJ*H?/HA+TH

6(-4C(7*4+9H=+7*9D!-=!B(67+,*,(/!Qs('.t!"::"T$!(

AC(!6'+.*,*4!B(67+,*,(!&-0*(/!(WC*&*,!+.!+'4>+,(!(+/,!,-!.-',C(+/,!/,'*K(!
B+,,('.!+'->.0!,C(!/->,C(+/,!4-'.('!-=!8+)*/!J+K($!L*B/!+'(!6(.('+99D!

/,((B!,-!,C(!.-',C$!A-B/U!0(,('7*.(0!='-7!B*99-V(0!=9-V/U!+'(!,-!,C(!

/->,CU!*.0*4+,*.6!,C+,!,C(!.-',C!9*7&!-=!,C(!/D.49*.(!C+/!&((.!-)(',>'.(0$!
I(,/!-=!&-,C!/,((B!+.0!/C+99-V!0*BB*.6!b-*.,/!-44>'!,C'->6C->,!,C(!

B'-B(',D$!<.!,C(!V(/,('.!B-',*-.!-=!,C(!B'-B(',D!,C(!B(67+,*,(/!+BB(+'!
,-!C+)(!+.!+==*.*,D!=-'!,C(!/,((B!0*BB*.6!/(,U!VC('(+/!*.!,C(!(+/,('.!

B-',*-.!-=!,C(!B'-B(',D!,C(!B(67+,*,(/!,(.0!,-!C+)(!/C+99-V!0*B/!

Qo+./,-.(!":]#T$!!



! @#!

XQM '>#)*"2&'-7)#"'

<.- I%*%3"$&

AC(!I>B('*-'!3(-9-6*4+9!5'-)*.4(!4-.,+*./!7-'(!,C+.!#MM!'+'(H(9(7(.,!
B(67+,*,(!Q+9/-!,('7(0!'+'(!7(,+9!B(67+,*,(T!-44>''(.4(/!,C+,!+'(!

C-/,(0!&D!7(,+)-94+.*4!QE#cTU!49+/,*4!7(,+/(0*7(.,+'D!Q#@cTU!
B('+9>7*.->/!6'+.*,(!B9>,-./!Q#McT!+.0!,-.+9*,(!,-!6'+.-0*-'*,(!QEcT!

'-4K/!QN*6>'(!:U!P'(+K/!(,!+9$!#MMET$!3(.(,*4+99DU!,C(/(!B(67+,*,(/!C+)(!

&((.!9*.K(0!,-!B('+9>7*.->/U!IH,DB(U!=(',*9(!B+'(.,!6'+.*,(/!+.0!
'(4-6.*,*-.!-=!/>4C!B+'(.,+9!6'+.*,(/!*/!4'*,*4+9!*.!,C(!(WB9-'+,*-.!=-'!'+'(!

(9(7(.,/!/>4C!+/!J*U!?/U!G&U!P(U!A+U!a&U!3+U!A9!+.0!3(!QP'(+K/!(,!+9$!#MMET$!

X.(!-=!,C(!&(/,!(W+7B9(/!-=!/>4C!B+'(.,+9!6'+.*,(/!*/!,C(!3C-/,!J+K(!
&+,C-9*,C!Q3JPT!9-4+,(0!+0b+4(.,!,-!,C(!5'-B(',D!+'(+!QP'(+K/!+.0!8--'(!

"::#T$!%!=(',*9(!6'+.*,(!*/!,C(!B+'(.,+9!6'+.*,(!,-!'+'(!7(,+9!B(67+,*,(!
0*K(/$!I-7(!6'+.*,*4!7(9,/!C+)(!,C(!4+B+&*9*,D!,-!*.*,*+99D!()-9)(!*.,-!+!

=(',*9(!6'+.*,(!B9>,-.!,C+,!/>&/(e>(.,9D!B'-0>4(0!(B*/-0(/!-=!'(/*0>+9!

7(9,/!+)+*9+&9(!,-!7*6'+,(!*.,-!,C(!C-/,!'-4K!)*+!/,'>4,>'+9!+.*/-,'-B*(/!
+.0!4'D/,+99*Z(!+/!'+'(H(9(7(.,!B(67+,*,(!0*K(/!QP'(+K/!(,!+9$!#MM@T$!

<.6 I%*%,:,&'(&>%3"$12:*'1,&I3"*:+%V;"3%&K%+"$&>%F2"+:+%&

5(67+,*,(!*/!+!4-77-.!B9>,-.*4!'-4K!-=!)+'*+&9(!,(W,>'(!+.0!4-+'/(.(//!

,C+,!*/!4-7B-/(0!-=!*.,('9-4K*.6!4'D/,+9/!-=!V*0(9D!0*==('(.,!/*Z(/$!AC(D!
+'(!=-'7(0!&D!='+4,*-.+9!4'D/,+99*Z+,*-.!-=!+.!*.4-7B+,*&9(!(9(7(.,H

(.'*4C(0!6'+.*,*4!7(9,$!I()('+9!=+4,-'/!4-.,'-9!VC(,C('!-'!.-,!&+''(.!

6'+.*,(!V*99!='+4,*-.+,(!,-!B'-0>4(!+!=(',*9(!6'+.*,(!7(9,!QN*6>'(!"MU!s('.t!
"::"U!P'(+K/!#MM@T^!

• H+,5,/C,(.I(4+?HH,F(-.A?49A,5T!=(',*9(!6'+.*,(/!4'D/,+99*Z(!='-7!+!
)-9+,*9(H'*4C!7(9,$!

• C.2H.5949./(.I(2,A4T!=(',*9(!6'+.*,(/!+'(!0('*)(0!='-7!+.!
+9>7*.>7H'*4C!7(9,$!

• 5.J+C,(.I(2?02?T!&+''(.!6'+.*,(/!+'(!>/>+99D!0('*)(0!='-7!,C(!
B+',*+9!7(9,*.6!-=!+!*6.(->/!/->'4(!Q<H,DB(TU!VC('(+/!=(',*9(!

6'+.*,(/!+'(!0('*)(0!='-7!B+',*+9!7(9,*.6!-=!+!B('+9>7*.->/!
/(0*7(.,+'D!/->'4(!QIH,DB(T$!

• F,0+,,(.I(H?+49?A(2,A49/0T!=(',*9(!6'+.*,(/!'(e>*'(!+!C*6C!0(6'((!
-=!B+',*+9!7(9,*.6!-=!,C(!/->'4(!'-4K!,C+,!B'-0>4(0!,C(!7+67+$!

<.*,*+99DU!='+4,*-.+9!4'D/,+99*Z+,*-.!-=!+!6'+.*,*4!7(9,!V*99!=-'7!&+''(.!

6'+.*,(!4-./*/,*.6!-=!4-77-.!'-4K!=-'7*.6!7*.('+9/!/>4C!+/!e>+',ZU!
B-,+//*>7!=(90/B+'U!B9+6*-49+/(!+.0!7*4+$!P(4+>/(!*.4-7B+,*&9(!'+'(!!
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! @;!

(9(7(.,/U!/>4C!+/!P(U!J*U!a&U!A+U!?/U!PU!VC*4C!0-!.-,!(+/*9D!=*,!*.,-!,C(!

4'D/,+9!-=!,C(/(!4-77-.!'-4KH=-'7*.6!7*.('+9/U!&(4-7(!*.4'(+/*.69D!
4-.4(.,'+,(0!*.!,C(!6'+.*,*4!7(9,!+/!4-77-.!'-4K!=-'7*.6!7*.('+9/!

4-.,*.>(!,-!4'D/,+99*Z(!+.0!/(B+'+,(!='-7!,C(!7(9,!QP'(+K/!(,!+9$!#MM@T$!%,!
,C*/!B-*.,U!*=!,C(!6'+.*,*4!7(9,!*/!-=!+!)-9+,*9(H'*4C!7-0(/,9D!B('+9>7*.->/!

4-7B-/*,*-.U!,C(.!=>',C('!='+4,*-.+9!4'D/,+99*Z+,*-.!V*99!9(+0!,-!1(,$&2(*
<,"#&$(!7(9,!(.'*4C(0!*.!*.4-7B+,*&9(!'+'(H(9(7(.,/f7(,+9/$!AC(!'+'(!
7(,+9/!V*99!'(7+*.!*.!,C(!7(9,!>.,*9!,C(!9+/,!B-//*&9(!7-7(.,!VC(.!,C(D!

V*99!4'D/,+99*Z(!+/!B(67+,*,*4!7*.('+9/!/>4C!+/!/B-0>7(.(U!B(,+9*,(U!

,+.,+9*,(U!4-9>7&*,(U!(,4$!!

%=,('!7-/,!-=!,C(!=(',*9(!6'+.*,(!B9>,-.!C+/!4'D/,+99*Z(0U!,C(!'(/*0>+9!

='+4,*-.+,(0!6'+.*,*4!7(9,!,C+,!'(7+*./!+/!4-.4(.,'+,(/!+,!,C(!'--=!-=!,C(!
B9>,-.U!4+.!,C(.!*.,'>0(!+9-.6!'C(-9-6*4+9!4-.,+4,/U!='+4,>'(/!+.0!=+>9,/!

*.,-!,C(!C-/,!'-4K/!,-!=-'7!B(67+,*,(!0*K(/$!AC(!=-'7/!-=!'+'(!7(,+9!

6'+.*,*4!B(67+,*,(!+'(!6'(+,9D!)+'*+&9(U!+.0!+'(!4-.,'-99(0!7+*.9D!&D!,C(!
4-7B(,(.4D!-=!,C(!(.49-/*.6!'-4K/U!,C(!0(B,C!-=!(7B9+4(7(.,U!+.0!,C(!

,(4,-.*4!+.0!7(,+7-'BC*4!'(6*7(!+,!,C(!,*7(!-=!(7B9+4(7(.,$!!

<.= ;%F:'*"$&0%++:*F&

N-99-V*.6!6(-9-6*4+9!/(,,*.6/!-=!,C(!=(',*9(!6'+.*,(/!+.0!'(9+,(0!B(67+,*,(!
0*K(/!C+)(!&((.!-&/(')(0!V*,C*.!,C(!I>B('*-'!5'-)*.4(!QN*6>'(!:U!P'(+K/!

+.0!X/7+.*!":]:U!P'(+K/!(,!+9$!#MMET^!!

• B('+9>7*.->/U!IH,DB(!+.0!B(67+,*,(!6'+.*,(/!,DB*4+99D!-44>''*.6!
+9-.6!-'!.(+'!,C(!&->.0+'*(/!-=!C*6CH6'+0(!Q+7BC*&-9*,(!,-!

6'+.>9*,(!=+4*(/TU!!

• 7(,+/(0*7(.,+'DH0-7*.+.,!/>&B'-)*.4(/!/>4C!+/!,C(!_.69*/C!

G*)('U!g>(,*4-!+.0!XB+,*4+$!

• =(',*9(!IH,DB(!6'+.*,(/!/*,>+,(0!V*,C*.!7(0*>7H6'+0(!Q6'((./4C*/,!

,-!+7BC*&-9*,(!=+4*(/T!'-4K/!C-/,(0!V*,C*.!,C(![+&*6--.!
I>&B'-)*.4(!Q[IT!+0b+4(.,!,-!C*6CH6'+0(![*..*B(6!G*)('!Q[GT!

+.0!_.69*/C!G*)('!Q_GT!/>&B'-)*.4(/!Q($6$U!L'D0(.!B(67+,*,(!=*(90U!
I(B+'+,*-.!G+B*0/!B(67+,*,(!6'->B!+.0!%>&'(D!B(67+,*,(/!*.!,C(!

%'7/,'-.6!=*(90T$!

• '+'(!7(,+9!B(67+,*,(/!+.0!,C(*'!B+'(.,+9!6'+.*,(/!-44>''*.6!+9-.6!
=+>9,(0!/>&B'-)*.4(/!&->.0+'*(/!Q($6$U!R5+K(+6+7+!B(67+,*,(!

6'->BS!+9-.6!P(+'C(+0!N+>9,!m-.(!+,!,C(!I+4C*6-HP('(./!G*)('!
/>&B'-)*.4(/!&->.0+'D!n!X/7+.*!+.0!I,-,,!":]]U!X/7+.*!(,!+9$!

":]:U!P'(+K/!+.0!X/7+.*!":]:U!P'(+K/!+.0!A*.09(!"::]T$!
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! @F!

• 9*,C*>7H&(+'*.6!B(67+,*,(/!9-4+,(0!V*,C*.!6'((./,-.(!&(9,/!&>,!
+'(!.-,!'(9+,(0!,-!C*6CH6'+0(!7(,+7-'BC*4!'-4K/!-'!7+b-'!=+>9,!

/D/,(7/!Q($6$U!G+9(*6C!J+K(!9*,C*>7!-44>''(.4(/!n!P'(+K/!(,!+9$!

#MMET$!

AC(!'+'(!7(,+9!B(67+,*,(/!+'(!'(6*-.+99D!/4+,,('(0!,C'->6C->,!,C(!

&->.0+'D!Z-.(!&(,V((.!,C(!6'+.*,-*0H0-7*.+.,![G!,-!,C(!.-',C!+.0!,C(!
6'((./,-.(H6'+.*,(![I!,-!,C(!/->,C$!AC*/!"EH;M!K7!&D!#EM!K7!Z-.(!*/!

4C+'+4,('*Z(0!&D^!

"$ *.)(',(0!/,'+,*6'+BCD!+.0!->,H-=H/(e>(.4(!,C'>/,!/,+4K*.6!-=!
+99-4C,C-.->/!7(,+)-94+.*4!+.0!7(,+/(0*7(.,+'D!+//(7&9+6(/U!

'+.6*.6!*.!+6(!='-7!#2@@q"!,-!#2M@q#!8+$!

#$ V*0(!'+.6(!*.!7(,+7-'BC*4!6'+0(!n!9-V!,-!C*6C!6'+0($!

@$ Z-.(/!-=!7(,+/(0*7(.,+'D!7*67+,*,($!

;$ ,V-H7*4+U!B('+9>7*.->/!6'+.*,(!B9>,-./!0*/,'*&>,(0!-)('!"EM!K7$!

E$ +!0*/,*.4,*)(!7(,+99-6(.D!'(9+,*)(!,C(!+0b+4(.,![I!+.0![G!
=(+,>'(0!&D!V*0(/B'(+0!9*,C-BC*9(!7(,+9!(.'*4C7(.,!VC*4C!*/!*.!

+00*,*-.!,-!'+'(H7(,+9!B(67+,*,(/$!

<.B A'9"$&0%++:*F&

5(67+,*,(/!-=!,C(!L'D0(.!+'(+!V('(!*.*,*+99D!0(/4'*&(0!+.0!.+7(0!&D!

8>99*6+.!Q":FET!+/!,C(!RL'D0(.!5(67+,*,(!N*(90S!QL5NT$!AC(!L5N!C+/!

&((.!/>&0*)*0(0!*.,-!,V-!0*/,*.4,!B(67+,*,(!B-B>9+,*-./!QN*6>'(!F!H!
P'(+K/!":]:U!P'(+K/!+.0!O+.(/!"::"U!P'(+K/!(,!+9$!#MM@U!#MM;T^!!

"$ 8+)*/!J+K(!5(67+,*,(!3'->B!Q853TU!+.0U!

#$ 3>99V*.6!HA-,!J+K(/!5(67+,*,(!3'->B!Q3A3T!

AC(/(!,V-!6'->B/!+'(!+BB'-W*7+,(9D!"M!K7!+B+',$!AC(!853!*/!9*.K(0!

6(.(,*4+99D!V*,C!,C(!3JPU!+!9+,(!%4C+(+.!Q#F]E!8+TU!9+,(!,-!B-/,H,(4,-.*4U!
=(',*9(U!IH,DB(U!B('+9>7*.->/!6'+.*,(!+.0!B(67+,*,*4!6'+.*,(!&-0D$!

%44-'0*.6!,-!P'(+K/!+.0!O+.(/!Q"::"TU!+9,C->6C!&-,C!853!+.0!3A3!+'(!

C-/,(0!V*,C*.!+7BC*&-9*,*Z(0!7+=*4!7(,+)-94+.*4!'-4K/U!,C(D!0*==('!*.!
,C(*'!'(/B(4,*)(!/,'>4,>'+9!/(,,*.6/!+.0!0()(9-B7(.,!B'-4(//(/$!AC(!3A3!

*/!+!B-/,H,(4,-.*4!-=!.-!K.-V.!6(.(,*4!9*.K+6(!V*,C!+.D!(WB-/(0!6'+.*,(!

&-0D!*.!,C(!+'(+!&>,!4-.,+*./!-.(!-=!,C(!7-/,!C*6C9D!()-9)(0!B(67+,*,(/!
*.!X.,+'*-$!5-99>4*,(H&(+'*.6!B(67+,*,(/!-44>'!V*,C*.!,C*/!6'->B!+.0U!

&+/(0!-.!,C(*'!='+4,*-.+,*-.!*.0*4(/U!*.0*4+,(!(W,'(7(!='+4,*-.+,*-.!,C+,!
4-7B+'(/!V*,C!,C(!A+.4-!B(67+,*,(!QP'(+K/!":]:U!s('.t!(,!+9$!"::]U!

s('.t!+.0!_'4*,!#MMET$!!



! @2!

I*.4(!,C(!B(67+,*,(/!&(9-.6*.6!,-!,C(!853!+'(!,C(!7+*.!-&b(4,*)(!-=!,C(!

4>''(.,!/,>0DU!,C(!0*K(/!-=!,C*/!6'->B!+'(!-.9D!0*/4>//(0!*.!,C*/!'(B-',$!
L(,+*9(0!0(/4'*B,*-./!-=!3A3!+'(!4-.,+*.(0!*.!P'(+K/!+.0!O+.(/!Q"::"T!

+.0!P'(+K/!(,!+9$!Q#MM@U!#MMET!,-!VC*4C!,C(!'(+0('!*/!'(=(''(0$!!!

AC(!7+b-'*,D!-=!,C(!'+'(!7(,+9!B(67+,*,(/!V*,C*.!,C(!853!/,'*K(!B+'+99(9!

,-!,C(!=-9*+,*-.!-=!,C(*'!C-/,!'-4K/!+.0!(WC*&*,!9-4+9*Z(0!(==(4,/!-=!9+,(!

,(4,-.*4!0(=-'7+,*-.!/>4C!+/!V(+K9D!/,'+*.(0!4-.,+4,/U!*.,('.+9!0>4,*9(!
/C(+'*.6U!B>99H+B+',!/,'>4,>'(/!*.)-9)*.6!,->'7+9*.(!+.0!/B-0>7(.(!+.0!

&>4K9*.6!+.0!&->0*.+6(!-=!B(67+,*,(!6'+.*,(!0*K(/!.(+'!,C(!3J3!4-.,+4,!

QP'(+K/!+.0!O+.(/!"::"T$!Y-V()('U!,C-/(!B(67+,*,(/!Q+9&*,(H,DB(T!,C+,!
+'(!9-4+,(0!*.!,C(!->,('7-/,!Z-.(!-=!,C(!853!+'(!,C->6C,!,-!B-/,0+,(!,C(!

,(4,-.*4!0(=-'7+,*-.!+/!()*0(.,!&D!,C(*'!0*/4-'0+.,!(7B9+4(7(.,!+.0!
9+4K!-=!0>4,*9(!0(=-'7+,*-.+9!=(+,>'(/$!

<.5 K"S:,&A"Z%&@%?',:+&K'8%$&

G+'(H(9(7(.,!B(67+,*,(/!-=!,C(!853U!+/!0*/4>//(0!*.!,C(!B'(4(0*.6!

/(4,*-./U!+'(!/B+,*+99D!+.0!6(.(,*4+99D!9*.K(0!V*,C!,C(!B('+9>7*.->/U!IH
,DB(!3C-/,!J+K(!&+,C-9*,C!Q3JPT!QP'(+K/!":]:U!P'(+K/!+.0!O+.(/!"::"U!

P'(+K/!+.0!8--'(!"::#U!P'(+K/!(,!+9$!#MM@!+.0!#MMETU!-=!VC*4C!,C(!

(W,'(7(!(+/,('.!(.0!*/!9-4+,(0!V*,C*.!!,C(!.-',CV(/,!4-'.('!-=!,C(!
5'-B(',D!QN*6>'(!""T$!AC*/!9+,(!,(4,-.*4U!7>9,*H/,+6(U!4-H7+67+,*4U!

/>&/-9)>/U!#]M!/e>+'(!K7!4-7B9(W!V+/!(7B9+4(0!B'*.4*B+99D!*.,-!,C(!

7(0*>7!+.0!C*6C!7(,+7-'BC*4!6'+0(!49+/,*4!7(,+/(0*7(.,+'D!'-4K/!
V*,C*.!,C(!IJL$!!

AC(!B(67+,*,*4!6'+.*,(!>.*,/U!VC*4C!-44>BD!,C(!(+/,('.!9-&(!-=!,C(!3C-/,!
J+K(!&+,C-9*,CU!=-'7!+!/7+99!Z-.(!Q"M!/e>+'(!K7T!*.,('B'(,(0!+/!+!4>B-9+!

Z-.($!P>9K!4C(7*4+9!4C+'+4,('*/,*4/!+.0!4C(7*4+9!*.0*4(/!-=!,C(/(!>.*,/!

+'(!4-7B+'+&9(!,-!=(',*9(!B(67+,*,*4!6'+.*,(!7+//(/!*.!-,C('!=*(90/!Qs('.t!
+.0!8(*.,Z('!":]]T$!AC(!'+'(!(9(7(.,!B(67+,*,(!0*K(/!-.!,C(!5'-B(',D!

+.0!+0b+4(.,!+'(+/!+'(!'(9+,(0!&-,C!/B+,*+99D!+.0!6(.(,*4+99D!,-!,C*/!

B(67+,*,*4!(+/,('.!9-&(!-=!,C(!3JP$!



• + 



! @:!

AC(!853!4-./*/,/!-=!+!M$]!,-!"$E!&D!]!K7U!(+/,!,'(.0*.6!/V+'7!-=!

B(67+,*,(/!+.0!'(9+,(0!7(,+/-7+,*4!Z-.(/!C-/,(0!7-/,9D!V*,C*.!,C(!
7+=*4!'-4K/$!5(67+,*,(/!-=!,C*/!6'->B!(WC*&*,!+!49+//*4!'(6*-.+9!Z-.+,*-.!

V*,C!*.4'(+/*.6!0*/,+.4(!='-7!,C(!B+'(.,!3JPU!+/!0(=*.(0!&D!/D/,(7+,*4!
4C+.6(/!*.!7*.('+9-6DU!4C(7*4+9!+//-4*+,*-.!+.0!(W,(.,!-=!B-/,!7+67+,*4!

'(B9+4(7(.,!QN*6>'(!""T$![*,C!*.4'(+/*.6!0*/,+.4(!(+/,!='-7!,C(!3JPU!,C(!

6'->B!(WC*&*,/!,C(!=-99-V*.6!'(6*-.+9!0*/B-/*,*-.!-=!B(67+,*,(!Z-.(/!+.0!
0*/,*.4,*)(!B(,'-4C(7*/,'D!QP'(+K/!":]:U!P'(+K/!+.0!O+.(/!"::"T^!!

"$ <.,('*-'!&('D9!Z-.(!uQP(HPH!Q?/T!+.0!G&HP(HNHI.H!Q?/H3+HA+`a&TvU!

#$ P('D9H4-9>7&*,(!Z-.(!uQP(HPHa&`A+H5H!Q?/Tv!!

@$ IB-0>7(.(H&('D9H,+.,+9*,(!Z-.(!QJ*HG&HP(HA+`a&HPT!

;$ %9&*,(H,DB(!B(67+,*,(!Z-.(!QJ*`G&HP(HA+`a&!+.0!G&`J*HP(H
A+`a&T!B(67+,*,(/$!!

AC(!9/4,+9.+(*,+LA(_./,!*/!"$E!&D!@$E!K7!+'(+!-=!6+'.(,H,->'7+9*.(H
7>/4-)*,(H(.'*4C(0!B(67+,*,*4!6'+.*,(/!V*,C*.!,C(!3JP!QN*6>'(!""T$!AC*/!
Z-.(!'(/*0(/!V*,C*.!,C(!(+/,('.!9-&(!-=!,C(!3JP!+.0!*/!4C+'+4,('*Z(0!&D!

/B-'+0*4!6'((.!B'*7+'D!&('D9!*.!B-,+//*4!B(67+,*,(!0DK(/!+.0!7+//(/$!

AC(!*,+LAVC.AJ2*94,(_./,!-44>'/!V*,C*.!7+=*4!7(,+)-94+.*4!4->.,'D!
'-4K/!+0b+4(.,!,-!4-.,+4,!-=!,C(!&+,C-9*,C$!AC(!'+'(H7(,+9!7*.('+9*Z+,*-.!

-44>'/!*.!7>/4-)*,(H,->'7+9*.(!B-,+//*4!B(67+,*,(/!Q($6$U!A+D9-'!w"!+.0!
w#!B(67+,*,(/T!-'!*.!9-4+99D!+9&*,*Z(0!B(67+,*,(/!Q($6$U!?-.,+4,!P('D9!

X44>''(.4(T$!AC(!A+D9-'!B(67+,*,(/!4-.,+*.!9-4+9*Z(0!R(7('+90/S!,C+,!

=-'7(0!+0b+4(.,!,-!BC9-6-B*,(H'*4C!7(,+/-7+,*4!/(9)(06(/!0('*)(0!='-7!
=9>*0!*.,('+4,*-.!V*,C!,C(!>9,'+7+=*4!C-/,!QB('*0-,*,(!/*99T$!P'+.0!(,!+9$!

Q#MM:T!'(4(.,9D!B>&9*/C(0!+!0(,+*9(0!+44->.,!-.!+!B(,'-6'+BC*4H
7*.('+9-6*4+9!/,>0D!-=!,C(!(7('+90!7*.('+9*Z+,*-.!-=!,C(!A+D9-'!(7('+90!

-44>''(.4(/$!!

AC(!5H.FJ2,/,V*,+LAV4?/4?A94,(_./,(-44>'/!#$E!,-!F!K7!='-7!,C(!3JP!
4-.,+4,$![*,C*.!,C*/!Z-.(U!+!/V+'7!-=!/B-0>7(.(H(.'*4C(0!B(67+,*,(/!"!

,-!":U!B9>/!,C(!.(V9D!0*/4-)('(0!GoJ!B(67+,*,(!&D!AaG!*.!,C(!=+99!#MM:U!

(W,(.0!(+/,('9D!='-7!,C(!+0b+4(.,!N+*'/(')*4(!49+*7/!-.,-!,C(!5'-B(',D!
QN*6>'(!""T$!AC(!B'-B(',D!4>''(.,9D!C-/,/!"M!/>4C!B(67+,*,(/!Qw""!,-!":!

B9>/!GoJT$!5(67+,*,(!"!-.!,C(!N+*'/(')*4(!B'-B(',D!'(B-',(09D!4-.,+*./!+!
'(/->'4(!-=!EMMUMMM!,-./!6'+0*.6!"$Mc!J*#X!QI,-'(D!"::MU!B$!"E@T$!!>%&)*
%&)$6,&7"2*,()6.,7(*()$&9"$(*?")*7"27.2"$('*3,&6,*$6*$%(*
&932(9(#$"$&6#*61*GH*FI:ACA*)$"#'",')*$%(,(16,(*&$*&)*#6$*7.,,(#$*"#'*
)%6.2'*#6$*5(*,(2&('*.36#$AC(!g5!*/!.-,!+&9(!,-!)('*=D!,C(!C*/,-'*4+9!
(/,*7+,(/!-=!+)('+6(!6'+0(/!+.0!,-..+6(!=-'!,C(!+0b+4(.,!N+*'/(')*4(!
B'-B(',D!$!%/!/>4CU!,C(/(!C*/,-'*4+9!0+,+!+'(!.-,!.(4(//+'*9D!*.0*4+,*)(!-=!

9*,C*>7!7*.('+9*Z+,*-.!(WB-/(0!-.!,C(!8+)*/!J+K(!5'-B(',D$!



! ;M!

N>',C('7-'(U!*,!*/!4+>,*-.(0!,C+,!'+'(H7(,+9!B(67+,*,(/!-=!,C(!L'D0(.!

B(67+,*,(!=*(90!+0b+4(.,!,-!,C(!8+)*/!!J+K(!5'-B(',D!*.0*)*0>+99D!)+'D!*.!
,('7/!-=!B(67+,*,(!,DB(U!7-0+9!7*.('+9-6DU!6'+*.!/*Z(U!*.,('.+9!Z-.+,*-.!

-=!'-4K!>.*,/!+.0!J*#X!4-.,(.,!+.0!,C('(=-'(!,C(!9*,C*>7!7*.('+9*Z+,*-.!
-.!,C(!8+)*/!J+K(!5'-B(',D!7+D!-'!7+D!.-,!4-7B+'(!V*,C!-,C('!9*,C*>7!

B(67+,*,(/!-=!,C(!+'(+$!

!P(/*0(/!9*,C*>7H'*4C!/B-0>7(.(!B(67+,*,(/!V*,C*.!,C*/!Z-.(U!,C*/!
B(67+,*,(!+9/-!4-.,+*./!A+Ha&HI.!-W*0(!7*.('+9/!/>4C!+/!7+.6+.-H

4-9>7&*,(!+.0!,+.,+9*,(U!V-06*.*,(U!,+.,+9*+.!'>,*9(!+.0!4+//*,('*,(!QA*.09(!

(,!+9$!#MM#T$!AC(!B(67+,*,(/!*.!,C(!Z-.(!6(.('+99D!/,'*K(!4-.4-'0+.,!,-!
=-9*+,*-.!*.!,C(!C-/,!7+=*4!7(,+)-94+.*4!'-4K/$!

)A*94,V4LH,(H,02?494,(_./,!'(B'(/(.,/!,C(!0*/,+9!Z-.(U!*.!VC*4C!,C(!
B(67+,*,(/!4-7B'*/(!9(//!,C+.!"$M7!,C*4K!/C((,/!4-7B-/(0!-=!>.*,/!'*4C!

*.!+9&*,(!Q/-0*4!+9&*,(!+.0!+9&*,*,(T!4-.,+*.!=*.(H6'+*.(0!+66'(6+,(/!-=!

6'((.!7>/4-)*,(!+.0!+9&*,(!=-'7(0!+=,('!B'*7+'D!/B-0>7(.($!X,C('!
7*.('+9/!*.49>0(!7+.6+.-H,+.,+9*,(U!VC*,(!&('D9U!=9>-'+B+,*,(!+.0!

,->'7+9*.(!-=!/4C-'9!+.0!C*6C9D!()-9)(0!(9&+*,(!4-7B-/*,*-./$!!

AC(!'+'(!7(,+9!B(67+,*,(/!-.!,C(!5'-B(',D!-44>'!*.!+!/V+'7!-=!=9+,!9D*.6!
+.0!.(+'!)(',*4+9!0*K(/!C-/,(0!V*,C*.!7+=*4!7(,+)-94+.*4!'-4K/!+.0!

4-.,+*.!/-7(!7*.('+9/!*0(.,*4+9!,-!,C(!A+.4-!0(B-/*,!*.!/->,C(+/,('.!
8+.*,-&+!Qs('.t!+.0!_'4*,!#MMET$!!N-'!(W+7B9(U!V-06*.*,(U!,C(!4C*(=!-'(!

7*.('+9!+,!,C(!A+.4-!0(B-/*,U!+9/-!-44>'/!*.!/()('+9!B(67+,*,(/!*.!,C(!

853!QA*.09(!(,!+9$!#MM#T$!X.!,C(!&+/*/!-=!/D/,(7+,*4!4C+.6(/!*.!
7*.('+9-6DU!4C(7*/,'D!+.0!7(,+9!+//-4*+,*-.U!,C(/(!B(67+,*,(/!+'(!

49+//*=*(0!+/!?A*94,V5H.FJ2,/,V4LH,!V*,C!&('D9!+.0!,+.,+9*,(U!?A*94,V
4LH,U!+.0!C.2HA,EV4LH,!V*,C!9*,C*>7!,->'7+9*.(U!,+.,+9*,(!+.0!
V-06*.*,(!6'->B!7*.('+9/$!!

AC(!+0b+4(.,!N+*'/(')*4(!B'-B(',D!*/!0-7*.+,(0!&D!(+/,H,'(.0*.6!+9&*,(H
/B-0>7(.(H,DB(!B(67+,*,(/U!4-./*0('(0!,-!&(!B+',!-=!,C(!/+7(!0*K(!

/V+'7!+/!,C(!5'-B(',D!B(67+,*,(/$!!

AC(!B(67+,*,(/!-.!&-,C!B'-B(',*(/!+'(!C*/,-'*4+99D!4-''(9+,(0!V*,C!+!
/>&/,+.,*+9!9*,C*>7!9*,C-6(-4C(7*4+9!+.-7+9DU!V*,C!+!7*.*7>7!9(.6,C!-=!

@$;!K7!+.0!>B!,-!2MM!7(,'(/!V*0($!AC*/!+.-7+9D!V+/!'(4(.,9D!(W,(.0(0!
&D!AaG!+!=>',C('!"$"!K7!,-!,C(!.-',C(+/,!&(D-.0!,C*/!K.-V.!C*/,-'*4+9!

9(.6,C$!AC*/!9*,C*>7!+.-7+9D!'(7+*./!-B(.!,-!,C(!(+/,!-.,-!,C(!5'-B(',D!

+.0!+9/-!*/!-B(.!,-!,C(!V(/,!-.!,C(!+0b+4(.,!P'+0D!B'-B(',D$!



! ;"!

\QM ''/2%#+0J2]0&2*%'''

G+'(H7(,+9!7*.('+9*Z+,*-.!Q($6$U!9*,C*>7U!,+.,+9>7U!4(/*>7U!+.0!'>&*0*>7T!

-.!,C(!B'-B(',D!-44>'/!*.!6'+.*,*4!B(67+,*,(!+.0!/-0*4!+B9*,(!+.0!+9&*,*,(!

0*K(/U!VC*4C!+'(!,DB*4+99D!C-/,(0!*.!7+=*4!7(,+)-94+.*4!'-4K/$!AC(/(!
B(67+,*,(!0*K(/!+'(!6(.(,*4+99D!'(9+,(0!,-!+!B+'(.,!B('+9>7*.->/U!IH,DB(!

B+'(.,!6'+.*,(!&-0D!Q3JPTU!,C(!.-',C(+/,('.!B+',!-=!VC*4C!9*(/!V*,C*.!,C(!
.-',CV(/,!4-'.('!-=!,C(!8+)*/!J+K(!5'-B(',D$!AC(!4C+'+4,('*/,*4!7*.('+9/!

+//-4*+,(0!V*,C!'+'(!7(,+9!7*.('+9*Z+,*-.!V*,C*.!,C(!B(67+,*,(!+.0!

'(9+,(0!+B9*,(!&-0*(/!+'(!/B-0>7(.(!Q5C-,-!"TU!,+.,+9*,(U!4-9>7&*,(!+.0!
,->'7+9*.($!Y-97e>*/,*,(U!+!9*,C*>7!+7BC*&-9(!4C+'+4,('*/,*4!-=!9*,C*>7!

B(67+,*,(/U!-44>'/!*.!+9,('(0!7+=*4!7(,+)-94+.*4!C-/,!'-4K/$!!

AC(!B'-b(4,!+'(+!4-)('/!,C(!(+/,('.!(W,(.,!-=!,C(!853U!VC*4C!4-7B'*/(/!
+.!(+/,!,'(.0*.6!4-.4(.,'+,*-.!-=!'+'(!7(,+9!B(67+,*,(/!+.0!'(9+,(0!

7(,+/-7+,*4!Z-.(/$!AC(!.*.(!K.-V.!B(67+,*,(/!+.0!+!.(V9D!0*/4-)('(0!
0*K(!&D!AaG!-.!,C(!B'-B(',D!+'(!0(.-,(0!+/!5(67+,*,(!""!,C'->6C!":!

+.0!GoJU!'(/B(4,*)(9D!QN*6>'(!""T$!AC(/(!B(67+,*,(/!'(B'(/(.,!+!7*W!-=!

+9&*,(H/B-0>7(.(H,DB(U!+9&*,(H,DB(U!+.0!4-7B9(WH,DB(!0*K(/!QP'(+K/!(,!
+9$!#MM@T$!5(67+,*,(/!""U!"#U!"2!+.0!"]!+'(!49+//*=*(0!+/!+9&*,(H

/B-0>7(.(H,DB(!Q/B-0>7(.(H&('D9H,+.,+9*,(!Z-.(T!+.0!='-7!"@!,-!"F!

B9>/!":!+'(!49+//*=*(0!+/!+9&*,(H,DB($!3(-4C(7*4+99DU!,C(/(!B(67+,*,(/!4+.!
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AC(!/B-0>7(.(V&('D9H,+.,+9*,(!Z-.(!*/!0(=*.(0!&D!,C(!*.*,*+9!+BB(+'+.4(!
-=!/B-0>7(.(!*.!B(67+,*,(/!-=!,C(!+9&*,(H/B-0>7(.(H,DB(!Qs('.tU!"::"TU!

VC*4C!*/!9-4+,(0!+&->,!@$E!K7!='-7!,C(!3JP!4-.,+4,!V*,C!,C(!7+=*4!

QP'-V.'*06(T!7(,+)-94+.*4/!QP'(+K/!+.0!O+.(/!"::"T$!IV+'7/!-=!,+&>9+'!
B(67+,*,(/!0*K(/U!>B!,-!"M!7!*.!,C*4K.(//!+.0!#]M!7!*.!9(.6,CU!6(.('+99D!
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4-9>7&*,(H,+.,+9*,(U!+.0!C-97e>*/,*,(!+'(!/B+'/($!!
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,-!X4,-&('!#2,C$!
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BB7!G&#X!='-7!6'+&!/+7B9(/$!N*)(!4-.,*.>->/!4C+..(9!/+7B9(/!V('(!4>,!
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AC(!=+99!#MM:!(WB9-'+,*-.!B'-6'+7!4-./*/,(0!-=!+!6'*0!4-./,'>4,*-.U!

7+BB*.6fB'-/B(4,*.6U!/+7B9*.6!+.0!9*,C-H6(-4C(7*4+9!/>')(D*.6!*.!
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%!,-,+9!-=!""!9*.(/U!*.49>0*.6!-.(!&+/(9*.(U!,-,+9*.6!""$#E!9*.(HK*9-7(,'(/!

V('(!4>,!QN*6>'(!"#T$!AC(!7-/,!V(/,('9D!.-',CH/->,C!9*.(!*/!9-4+,(0!#MM!
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+BB'-W*7+,(9D!B('B(.0*4>9+'!,-!,C(!0-7*.+.,!=-9*+,*-.!-.!,C(!B'-B(',D$!!

E"#"# F(,G.C+.)G+6()&/*A>5-+;*

X.(!-=!,C(!-&b(4,*)(/!-=!4-.0>4,*.6!,C(!9*,C-6(-4C(7*4+9!/>')(D!-.!,C(!

5'-B(',D!V+/!,-!>/(!9*,C*>7!QJ*T!+.0U!,-!9(//('!(W,(.,U!-,C('!'+'(H(9(7(.,!

)+9>(/f+.-7+9*(/!0()(9-B(0!*.!7(,+)-94+.*4!C-/,!'-4K/!,C+,!C+)(!+!
7(,+/-7+,*4!*7B'*.,!0>(!,-!'+'(H(9(7(.,!B(67+,*,(!(7B9+4(7(.,!+/!

(WB9-'+,*-.!,--9!=-'!=*.0*.6!C*00(.!-'!&9*.0!B(67+,*,(/!Qs('.t!":]:&T$!

AC*/!/>')(D!*/!&+/(0!-.!+!V(99H,(/,(0!,C(-'D!,C+,!VC(.!+!'+'(H7(,+9!
B(67+,*,(!7(9,!*.,'>0(/!+!4->.,'D!'-4KU!'+'(H(9(7(.,!(.'*4C(0!=9>*0/!
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&(4-7(/!(.'*4C(0!*.!C*6C9D!7-&*9(!+9K+9*!(9(7(.,/!Q*$($U!J*U!G&U!?/T!+.0!

)-9+,*9(!4-7B-.(.,/!Q($6$U!Y#XU!PU!N!(,4T$!%!/*7*9+'!6'->B!-=!(9(7(.,/!Q($6$U!
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B(67+,*,(/!+9,C->6C!,+.,+9>7!*,/(9=!*/!*77-&*9(!Qs('.t!":]:&T$!

J*,C*>7!*/!,C(!7-/,!7-&*9(!(W-7-'BC*4!(9(7(.,!*.!7-/,!'+'(H(9(7(.,!

7*.('+9*Z(0!/D/,(7/U!+.0!4+.!=-'7!C+9-/!7+.D!,*7(/!9+'6('!,C+.!,C(!

B(67+,*,(!&-0*(/!,C(7/(9)(/!Qs('.t!":]:&U!P'(+K/!+.0!A*.09(!"::2T$!!
L>(!,-!,C(!/>B('*-'!7-&*9*,D!-=!,C(!J*U!*,!*/!>/(0!+/!B'*7+'D!(9(7(.,!-=!

4C-*4(!*.!,C(!4>''(.,!/>')(D$!%44-'0*.6!,-!I(9V+D!(,!+9$!Q#MMETU!,C(!7-/,!

(W,(./*)(!'(6*-.+9!J*!0*/B('/*-.!+.-7+9D!Q"MMH2EM7!W!2$M!K7!+'(+T!
+//-4*+,(0!V*,C!'+'(!7(,+9!B(67+,*,(/!0(9*.(+,(0!,-!0+,(!*.!X.,+'*-!
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AC(!9*,C-6(-4C(7*4+9!/>')(D!>,*9*Z(0!,C(!.(V9D!4>,!6'*09*.(/$!I+7B9(/!
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,C(!>.*e>(!/+7B9(!.>7&('!/,+B9(0!,-!+!;F!47!9-.6!9+,C$!!%!,-,+9!-=!@@E!

/+7B9(/!V('(!4-99(4,(0!+.0!V('(!+.+9DZ(0!=-'!9*,C*>7!QJ*T!+.0!-,C('!
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9-4+,*.6!+.0!/+7B9*.6!K.-V.!B(67+,*,(/$!%99!-=!,C(!K.-V.!-44>''(.4(/!
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-W*0(!QA+#XET!'(/>9,/!D*(90(0!&D!/-7(!-=!,C(!/+7B9(/!-=!5(67+,*,(/!";U!

"F!+.0!":!+'(!"#;F!BB7!QM$"#!V,$cTU!"@;:!BB7!QM$";!V,$cT!+.0!E:@!

BB7!QM$MF!V,$cTU!'(/B(4,*)(9D$!%!/+7B9(!-=!+!/-0*4!+B9*,(!)(*.!V*,C!
+B+,*,(H7>/4-)*,(H'*4C!/(9)(06(/!/*,>+,(0!.(+'!5(67+,*,(!w":!'(,>'.(0!

,C(!C*6C(/,!)+9>(/!-=!4(/*>7!Q"E@2!BB7!-'!M$"E!V,$c!?/#XT!+.0!
'>&*0*>7!Q"MUM#"!BB7!-'!"$M#!V,$c!G&#XT!Q/+7B9(!Y@2@2E]!*.!A+&9(!]T$!!

!"#$%&J&&0:F*:(:9"*+&I3"#&0"2?$%,&

Sample 
Number Area Easting 

(mE) North (mN) Lithology Li]O 
(Wt%) 

Ta]Oa&
^ppm_ 

Cs]O 
(ppm) 

Rb]O 
(ppm) 

H373047 14 526050 5517960 Pegmatite 0.007 1246 19.8 9.96 

H373046 14 525975 5517949 Pegmatite 0.011 796 79.9 755 

H373049 16 526249 5517951 Aplite 0.002 1349 4.20 7.33 

H373050 16 526249 5517942 Aplite 0.014 757 7.50 30.5 

H372633 17 525757 5518626 Pegmatite 1.72 163 206 2844 

H372628 17 525714 5518607 Pegmatite 1.72 275 164 2166 

H372626 17 525708 5518596 Pegmatite 1.86 74.7 155 3862 
34717 18 525898 5519199 Pegmatite 2.56 57.2 77.4 970 



! ;]!

Sample 
Number 

Area Easting 
(mE) 

North (mN) Lithology Li]O 
(Wt%) 

Ta]Oa&
^ppm_ 

Cs]O 
(ppm) 

Rb]O 
(ppm) 

34718 18 525929 5519164 Pegmatite 3.14 36.9 65.6 1200 

H372758 19 526339 5518602 Pegmatite-Aplite 0.16 782 1537 10021 

H372761 19 526339 5518602 Pegmatite 2.01 223 583 3752 

!"#$%&M&&0:F*:(:9"*+&)E"**%$&0"2?$%,&

0"2?$%&
>%F2"+:+%&

T!K&0+"3+& T!K&0+"3+& \:8+E& A:]Y& !"]Ya& ),]Y& ;#]Y&

b12#%3& ^2N_& ^2b_& ^2_& ^\+X_& ^??2_& ^??2_& ^??2_&

ZWXCXCW' FF' BCR\XX' BBFXRX\' F' FQMC' SMQF' FFR' WWXM'

ZWXCXCR' FF' BCR\XL' BBFXRX\' F' FQXR' LMQL' FCF' CRXC'

ZWXCXCB' FF' BCR\XB' BBFXRX\' F' FQLL' \XQW' FCS' CCSX'

ZWXCXCL' FF' BCR\XR' BBFXRX\' F' FQBM' \CQB' FBX' CSWC'

ZWXCXCX' FF' BCR\XW' BBFXRX\' MQX' MQSM' FBFQB' CBM' RCCW'

' ' O#2;.&#:'!1#+0;#' RQX' FQWS' SMQ\' FR\' CS\B'

ZWXCLSX' FF' BCR\XF' BBFXRBB' F' MQCR' \RQF' BS' FCFR'

ZWXCLS\' FF' BCR\XM' BBFXRBB' F' MQS\' SSQW' FCW' FB\L'

' ' O#2;.&#:'!1#+0;#' C' MQLF' SFQX' SF' FRMM'

ZWXCXMM' FF' BCR\LX' BBFXRBX' F' MQMMR' FWRQB' FFS' CXXS'

WRXCF' F\' BCBSLB' BBFSFCC' F' FQBS' BW' S\QR' F\XM'

WRXCC' F\' BCBSLR' BBFSFCF' F' FQBM' RXQF' LCQL' FFRM'

WRXCW' F\' BCBSLR' BBFSFCM' F' MQSM' CFQC' FMMQB' CCLM'

WRXCR' F\' BCBSLW' BBFSFCM' F' MQSB' CLQ\' FMFQB' CFXM'

WRXCB' F\' BCBSLW' BBFSFFS' FQW' FQFB' CRQS' SLQB' CCSM'

' ' O#2;.&#:'!1#+0;#' BQW' FQCC' WBQC' SFQL' FSCR'

%99!B(67+,*,(/U!V*,C!(W4(B,*-.!-=!,C(!GoJU!B'-0>4(0!A+#XE!9()(9/!,C+,!

(W4((0(0!,C(!*.*,*+9!>BB('!0(,(4,*-.!9*7*,$!AC(!C*6C(/,!)+9>(/!4+7(!='-7!
5(67+,*,(/!"@U!";!+.0!"F!VC*4C!-44>'!V*,C*.!+.!+'(+!-=!EMM!&D!]MM!7!

,C+,!'(B'(/(.,/!,C(!B'(/(.,9D!7*.*7>7!/->,C(+/,('.!9*7*,/!=-'!'+'(!

7(,+9!7*.('+9*Z+,*-.!-.!,C(!B'-B(',D$!!I+7B9(/!='-7!,C*/!+'(+!'(,>'.(0!
B(+K!A+#XE!)+9>(/!-=!"@;:!BB7!+.0!"#;F!BB7!='-7!,C(!5(67+,*,(/!"F!

+.0!";U!'(/B(4,*)(9D!Q59+,(!"T$!AC*/!+'(+!-=!(9()+,(0!A+!)+9>(/!*/!
4-7B9(,(9D!-B(.!,-!,C(!(+/,!+.0!/->,C(+/,!+.0!V+''+.,/!=>',C('!=*(90!

*.)(/,*6+,*-.!,-!=*.0!+00*,*-.+9!7*.('+9*Z+,*-.$!



! ;:!

!

>E'+'&6&&K*V+"*+"$:+%&F3":*&(3'2&>%F2"+:+%&-F.&&>E'+'2:93'F3"?E&,E'W:*F&,?%9+"91$"3&
,9:$$"34&L'*:*F&#%+W%%*&E:FE&!"&L'*%,&^#3:FE+&WE:+%_&"*8&L'*%&W:+E&E:FE%3&*:'#:12&
?%*+'O:8%,&^8"3Z%3&"3%"_.&&CS%3"F%&!"6Y5&9'*+%*+&'(&F3":*&H/.5X.&&^!:*8$%&%+&"$.&6//6_&

X,C('!C*6C9*6C,/!*.49>0(!A+#XE!)+9>(/!-=!2#@!BB7U!F";!BB7!+.0!E:@!BB7!

='-7!5(67+,*,(/!"@U!"2!+.0!":U!'(/B(4,*)(9D$!!I*W,DH.*.(!-=!,C(!]@!
/+7B9(/U!VC*4C!*.*,*+99D!(W4((0(0!,C(!>BB('!0(,(4,*-.!9*7*,!-=!"##!BB7!

=-'!A+#XEU!'(/>9,(0!*.!)+9>(/!6'(+,('!,C+.!#MM!BB7!A+#XE!*.!,C(!'(H
+.+9DZ(0!0+,+!/(,$!!!

I+7B9(/!V*,C!)('D!C*6C!,+.,+9>7!)+9>(/!,(.0!,-!C+)(!9-V!9*,C*>7!)+9>(/!

+/!*/!,DB*4+9!-=!/-0*4!+B9*,(!+.0!+9&*,*,(H'-4K!>.*,/!,C+,!'(B'(/(.,!
*7B-',+.,!C-/,H'-4K/!=-'!,+.,+9>7!7*.('+9*Z+,*-.!+/!(W(7B9*=*(0!&D!,C(!

#?/C.(G9/,!*.!/->,C(+/,('.!8+.*,-&+!Qs('.t!(,!+9$!"::]j!s('.t!+.0!
_'4*,!#MMET!+.0!,C(!;.F09/?(G9/,!-=![(/,('.!%>/,'+9*+!QN(,C('/,-.!
#MM;T$!Y-V()('U!,C('(!+'(!/+7B9(/!V*,C!)('D!C*6C!9*,C*>7!)+9>(/!,C+,!

+9/-!4+''D!/,'-.69D!+.-7+9->/!,+.,+9>7$!!_W+7B9(/!-=!,C*/!/,'-.6!7>9,*H
(9(7(.,!/*6.+,>'(!4+.!&(!=->.0!*.!&-,C!6'+&!/+7B9(/!QA+&9(!]T!+.0!

4C+..(9!/+7B9(/!QA+&9(!:T$!



! EM!

A+.,+9>7!7*.('+9*Z+,*-.!-44>'/!+/!=*.(H6'+*.(0!4-9>7&*,(H6'->B!

7*.('+9/!,C+,!+'(!C-/,(0!B'*7+'*9D!*.!/-0*4!+B9*,(!+.0!'(9+,(0!+9&*,*,(!Q`]!
V,$c!a+#XT$!!X,C('!,+.,+9>7H'*4C!7*.('+9/!7+D!+9/-!&(!B'(/(.,!+/!

B'()*->/!V-'K!4-.=*'7(0!V-06*.*,(!+//-4*+,(0!V*,C!,+.,+9*,(U!4-9>7&*,(U!
9*,C*>7!,->'7+9*.(!+.0!+7&9D6-.*,(H7-.,(&'+/*,(!+,!5(67+,*,(!":!

QP'(+K/!":]:T$!

[-06*.*,(!*/!,C(!4C*(=!-'(!7*.('+9!=-'!,+.,+9>7!+,!,C(!A+.4-!+.0!
[-06*.+!7*.(/$!AC(!A+.4-!8*.(!C+0!+!C*/,-'*4+9!'(/(')(!(/,*7+,(!-=!

"U]2:UMMM!,-./!6'+0*.6!#"FM!BB7!A+#XE!+.0!C+/!B'-)(.!,-!&(!+!V-'90H

49+//!B'-0>4('!-=!,+.,+9>7U!9*,C*>7U!4(/*>7!+.0!'>&*0*>7!Qs('.t!#MMET&*
AC(!g5!*/!.-,!+&9(!,-!)('*=D!,C(!C*/,-'*4+9!(/,*7+,(/!-=!+)('+6(!6'+0(/!+.0!

,-..+6(!=-'!,C(!A+.4-!5(67+,*,(!+9/-!/*,>+,(0!V*,C*.!,C(!I>B('*-'!
6(-9-6*4+9!B'-)*.4($!%/!/>4CU!,C(/(!C*/,-'*4+9!0+,+!+'(!.-,!.(4(//+'*9D!

*.0*4+,*)(!-=!9*,C*>7!7*.('+9*Z+,*-.!(WB-/(0!-.!,C(!8+)*/!J+K(!5'-B(',D$!

N>',C('7-'(U!*,!*/!4+>,*-.(0!,C+,!'+'(H7(,+9!B(67+,*,(/!-=!,C(!L'D0(.!
B(67+,*,(!=*(90!+0b+4(.,!,-!,C(!8+)*/!!J+K(!5'-B(',D!*.0*)*0>+99D!)+'D!*.!

,('7/!-=!B(67+,*,(!,DB(U!7-0+9!7*.('+9-6DU!6'+*.!/*Z(U!*.,('.+9!Z-.+,*-.!

-=!'-4K!>.*,/!+.0!J*#X!4-.,(.,!+.0!,C('(=-'(!,C(!9*,C*>7!7*.('+9*Z+,*-.!
-.!,C(!8+)*/!J+K(!5'-B(',D!7+D!-'!7+D!.-,!4-7B+'(!V*,C!-,C('!9*,C*>7!

B(67+,*,(/!-=!,C(!+'(+$(

FMQM A0$)J2%;'/#&.*:'0%:'!))+*0?.'

AV-!e>+9*=*(0!B('/-./!Q<$%$!X/7+.*U!5$!3(-$!+.0!N$[$!P'(+K/U!5$!3(-$T!
/>B(')*/(0!,C(!V-'K!B'-6'+7!+.0!/+7B9(!4-99(4,*-.!0>'*.6!AaGd/!#MM:!

/>77('!+.0!=+99!=*(90!B'-6'+7/!-.!,C(!8+)*/!J+K(!B'-B(',D$!%!,-,+9!-=!

E#2!6'+&!+.0!"2!4C+..(9!/+7B9(/!V('(!4-99(4,(0!='-7!,C(!B'-B(',D!
QN*6>'(/!"@U!";+U!";&!+.0!"ET$!X=!,C(!E#2!6'+&!/+7B9(/U!@@E!/+7B9(/!

V('(!4-99(4,(0!+9-.6!,C(!6'*09*.(/!=-'!9*,C-6(-4C(7*4+9!/>')(D!+.0!":#!
/+7B9(/!+'(!='-7!->,/*0(!,C(!6'*0!+'(+$!

AC(!6'+&!/+7B9(/!4-99(4,(0!='-7!,C(!6'*0!+.0!)+'*->/!9-4+9*,*(/!

(9/(VC('(!-.!,C(!B'-B(',D!4-./*/,(0!-=!='(/C!B*(4(/!-=!&(0'-4K!4-99(4,(0!
-)('!'(B'(/(.,+,*)(!+.0!7*.('+9-6*4+99D!C-7-6(.(->/!+'(+/!-=!+!6*)(.!

->,4'-B$!P(,V((.!M$E!+.0!#!K6!-=!'-4K!7+,('*+9!V+/!/(9(4,(0!+/!='(/C!

4C*B/!+.0!,C(!/+7B9(!/*Z(!V+/!0(B(.0(.,!>B-.!6'+*.!/*Z($!AC(!
7(,+)-94+.*4!>.*,/!/+7B9(0!-.!,C(!9*,C-6(-4C(7*/,'D!6'*0!+.0!/-0*4!

+B9*,(!>.*,/U!B'()+9(.,!*.!,C(!/->,C!+.0!/->,CV(/,!B+',!-=!,C(!B'-B(',DU!
+'(!0-7*.+.,9D!=*.(H6'+*.(0!+.0!M$E!K6!V+/!4-./*0('(0!+/!+.!+0(e>+,(!

/+7B9(!V(*6C,$!AC(!/B-0>7(.(!>.*,/!+'(!4-+'/('H6'+*.(0U!V*,C!6'+*.!

0*+7(,('/!*.!,C(!"!,-!@!47!'+.6(!+.0!,C>/!9+'6('!/+7B9(!/*Z(/!V('(!
4-99(4,(0!+.0!+,!9(+/,!"!K6!*.!V(*6C,$!!

J*,C-6(-4C(7*4+9!/+7B9(/!V('(!4-99(4,(0!='-7!->,4'-B!+/!49-/(!,-!6'*0!
/,+,*-./!+/!B-//*&9($!AC(!(W+4,!/+7B9(!9-4+,*-.!V+/!7+'K(0!V*,C!+.!!
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! EE!

+9>7*.>7!,+6!(7&-//(0!V*,C!,C(!/+7B9(!.>7&('!+.0!/,+B9(0!,-!+!;F!47!

9-.6!9+,C$!!%!35I!9-4+,*-.!+.0!9*,C-9-6*4+9!0(/4'*B,*-.!V('(!4-99(4,(0!+,!
(+4C!/,+,*-.$!!I,+,*-./!VC('(!->,4'-B!V+/!+&/(.,!+'(!*.0*4+,(0!&D!9+,C!

9+&(9(0!V*,C!RafIS!=-'!Ra-!I+7B9(S$!

%99!/+7B9(/!/(9(4,(0!=-'!+.+9D/*/!V('(!C-7-6(.(->/!V*,C!'(/B(4,!,-!

6'+*.!/*Z(!+,!,C(!4-99(4,*-.!/*,($!AC(!+>,C-'/!+'(!.-,!+V+'(!-=!+.D!

/+7B9*.6!=+4,-'/!,C+,!4->90!*7B+4,!,C(!+44>'+4D!+.0!'(9*+&*9*,D!-=!,C(!
4C(7*4+9!0+,+$!AC(!g5!4+>,*-./!,C+,!6'+&!/+7B9(/!+'(!&D!.+,>'(!/(9(4,*)(!

+.0!,C('(=-'(!7+D!-'!7+D!.-,!'(B'(/(.,!+)('+6(!)+9>(/$!

AC(!"2!4C+..(9!/+7B9(/!=-4>/(0!>B-.!'(B'(/(.,+,*)(!/B-0>7(.(!
B(67+,*,(!+.0!/-0*4!+B9*,(!>.*,/!-=!5(67+,*,(!0DK(/!""!+.0!"]!+.0!

B-//*&9D!'(9+,(0!B(67+,*,(/!/*,>+,(0!V*,C*.!!#E7!-=!5(67+,*,(!""!QN*6>'(!
"ET$!AC(/(!/+7B9(/!V('(!4>,!>/*.6!+!I,*C9!?>,Hg>*K!'-4K!/+V$!!?C+..(9/!

V('(!4>,!,-!+!0(B,C!-=!+BB'-W*7+,(9D!E!47!+.0!"!7(,'(!9-.6!VC('(!

B-//*&9($!!I+7B9(/!V('(!(W,'+4,(0!>/*.6!+!C+.0!/9(06(!+.0!+!4C*/(9!-'!
C+,4C(,$!!<.,(')+9/!V('(!7+'K(0!V*,C!+.!+9>7*.>7!,+6!(7&-//(0!V*,C!

,C(!/+7B9(!.>7&('!+.0!C+77('(0!*.,-!,C(!4C+..(9!4'-//!4>,!+,!,C(!/,+',!

-=!,C(!/+7B9($!!%!35I!9-4+,*-.!V+/!,+K(.!+/!+!/>')(D!&(.4C7+'K!+.0!,C(.!
/+7B9(/!V('(!9-4+,(0!V*,C!+!4C+*.!+.0!4-7B+//!='-7!,C(!&(.4C7+'K$!!<.!

+00*,*-.!,-!/+7B9(!9-4+,*-.U!+!&'*(=!9*,C-9-6*4!0(/4'*B,*-.!-=!,C(!/+7B9(/!
V+/!+9/-!,+K(.!*.!,C(!=*(90$!

3'+&!/+7B9(/!4-99(4,(0!->,/*0(!,C(!6'*0!+'(+!QN*6>'(/!";+!+.0!";&T!V('(!

9-4+,(0!*.!,C(!=*(90!V*,C!+!C+.0C(90!35I!>.*,$!I+7B9(/!/*,(/!V('(!7+'K(0!
-.!,C(!6'->.0!&D!+!B*.K!-'!-'+.6(!=9+6!V*,C!,C(!/+7B9(!.>7&('!V'*,,(.!

*.!B('7+.(.,!7+'K('$!%=,('!,+K*.6!.-,(/!-=!,C(!/+7B9(!7+,('*+9U!,C(!
/+7B9('!,C(.!B9+4(0!,C(!/+7B9(!7+,('*+9!*.,-!+!.>7&('(0!Q,+66(0T!49(+.!

B9+/,*4!/+7B9(!&+6!*.!,C(!=*(90$!

_+4C!/+7B9(!V+/!B9+4(0!*.!+!B9+/,*4!/+7B9(!&+6!V*,C!+!>.*e>(!B'(H
.>7&('(0!,+6!(*,C('!B>'4C+/(0!='-7!R?C+9,'(K!X/,'-7!X>,0--'S!/,-'(!*.!

AC>.0('!P+D!QX.,+'*-T!-'!V+/!B'-)*0(0!&D!%JI!?C(7(W$!!%!/7+99('!

/+7B9(!V+/!K(B,!*.!+!/(B+'+,(!&+6!9+&(9(0!V*,C!,C(!/+7B9(!.>7&('!=-'!
'(=('(.4($!!P+6/!V('(!/(+9(0!V*,C!B9+/,*4!,*(/!+.0!6'->B(0!*.,-!9+'6('!

,+'B+>9*.!Q'*4(T!&+6/!=-'!/C*BB*.6$!!I+7B9(/!V('(!(*,C('!/C*BB(0!,-!%JI!
?C(7(W!*.!AC>.0('!P+D!&D!3'(DC->.0!-'!0'*)(.!,-!AC>.0('!P+D!&D!+.!

(7B9-D(($!!G(=('(.4(!/+7B9(/!V('(!/C*BB(0!)*+!3'(DC->.0!,-!L'$!

N'(0('*4K!P'(+K/!*.!I>0&>'D!QX.,+'*-T!=-'!/,-'+6(!+.0U!*=!'(e>*'(0U!,-!
4-.0>4,!=>',C('!/,>0D!-.!,C(/(!/+7B9(/$!!



~------------~ : 
L.tllllum (ppmt 

fJgure 16. llthlumtln Grab Sampl~. 

~m 
• ~ 15 
• 15-50 
• 50~ 

500 . 000 
• ,10:() 

2Ca9 CutGn::t 

M.a Lake Property " · 



~ ~~oc 

• < I 
• 1 - 0 

0-50 
• :1>~ 

2Ca9 CutGn::t 

fJgure 1?. Ta~~talum In G ra.b S..mple_s, 
M.a Lake Property u 



• 30 · DO 
00-500 

• :i>50(t 

2Ca9 CutGn::t 

fJgure 1 8.. Rub dlum r n Grab Samples.. 
M.a Lake Property 



~ 

• " 10 
• 10 • .co 

40-

• 'loa:l 
2009 Cut Gri::t 

gume 19. Ce$rum in Grab Ymples. 
MiiVf' h•ke Property 11 



! FM!

-/.- c.&I"334&)$"3Z&0"2?$%,&

O$!3+''D!?9+'K!/(9(4,(0!,C'((!4C+..(9!/+7B9(!B>9B/!,-!&(!'(H+.+9DZ(0!&D!

%4,*)+,*-.!J+&-'+,-'*(/$!AC(!/+7B9(/!V('(!B*4K(0!>B!&D!,C(!+>,C-'!='-7!
%JI!?C(7(W!AC>.0('!P+D!+.0!0(9*)('(0!,-!%4,*)+,*-.!J+&-'+,-'*(/!

AC>.0('!P+D$!AC(!/+7B9(/!>,*9*Z(0!,C(!/+7(!/+7B9(!,+6!.>7&('/!&>,!C+0!

0*==('*.6!9+&-'+,-'D!.>7&('/$!

FFQM A0$)J#'6+#)0+0&2*%<'!%0J7"#"<'0%:'A#?5+2&7'

I+7B9(/!='-7!,C(!#MM:!B'-6'+7!V('(!B'(B+'(0!+.0!+.+9DZ(0!&D!%JI!
?C(7(W!J+&-'+,-'D!3'->B!V*,C!4C(4K!+//+D/!=-'!9*,C*>7!>.0(',+K(.!-.!

"#!B>9B!0>B9*4+,(/!&D!,C(!3(-/4*(.4(!J+&-'+,-'D!-=!,C(!X.,+'*-!

3(-9-6*4+9!I>')(D!*.!I>0&>'DU!X.,+'*-$!P-,C!9+&-'+,-'*(/!+'(!4-./*0('(0!
&D!,C(!+>,C-'/!+/!*.0>/,'D!9(+0('/!+.0!+44-'0*.69D!V(!C+)(!4-.=*0(.4(!-=!

C*6C!*.0>/,'D!/,+.0+'0/!V*,C!'(/B(4,!,-!C+.09*.6U!B'(B+'+,*-.U!+.+9D/*/!
+.0!/(4>'*,D!7(,C-0-9-6D$!P-,C!9+&/!(7B9-D!+!/,'*.6(.,!/D/,(7!-=!e>+9*,D!

4-.,'-9!&D!*./(',*-.!-=!&9+.K/U!B>9B!0>B9*4+,(/!-=!/+7B9(/!4-99(4,(0!+.0!

*.,('.+,*-.+9!'(=('(.4(!/,+.0+'0/!*.!+!6*)(.!9-,!-=!/>&7*,,(0!7+,('*+9$!

AC(!/+7B9(/!V('(!/>&7*,,(0!,-!%JI!?C(7(W!*.!AC>.0('!P+DU!X.,+'*-U!=-'!

B'(B+'+,*-.!V-'K!,C+,!*.)-9)(0!4'>/C*.6!+.0!B>9)('*Z+,*-.!+44-'0*.6!,-!
,C(*'!5'(BH@"!B'-4(0>'(!Q8(,C-0!4-0(/!JX3H##U!?G1H@#U!I5JH#"!+.0!

51JH@"T$!!I+7B9(/!V('(!9-66(0!*.,-!,C(!,'+4K*.6!/D/,(7!+.0!+!&+'!4-0(!

+BB9*(0!,-!(+4C!+.0!,C(.!V(*6C(0U!0'*(0!+,!""M!,-!"#M!0(6'((/!?(9/*>/!
+.0!=*.(9D!4'>/C(0!/-!,C+,!6'(+,('!,C+.!2Mc!-=!,C(!/+7B9(!B+//(/!+!#77!

/4'((.!QAD9('!:!7(/CU!1I!/,+.0+'0!a-$"MT$!%!/B9*,!>B!,-!#EM!6'+7/!V+/!

,C(.!,+K(.!+.0!B>9)('*Z(0!/-!,C+,!6'(+,('!,C+.!]Ec!,C(!7+,('*+9!B+//(/!+!
2E!7*4'-.!/4'((.!QAD9('!#MM!7(/CU!1I!/,+.0+'0!a-$!#MMT$!AC(!'(/>9,*.6!

B>9B/!V('(!/>&/(e>(.,9D!/C*BB(0!,-!,C(*'!o+.4->)('H&+/(0!+.+9D,*4+9!9+&!
VC('(!+.+9D/*/!=-'!J*U!A+U!?/U!G&U!a&U!3+!+.0!-,C('!,'+4(!(9(7(.,/!Q%6U!%9U!

%/U!%>U!P+U!P(U!P*U!?+U!?0U!?(U!?-U!?'U!?>U!N(U!3+U!3(U!Y=U!<.U!\U!J+U!86U!8.U!8-U!

a+U!a*U!5U!5&U!G(U!IU!I&U!I4U!I(U!I.U!I'U!A(U!ACU!A*U!A9U!1U!oU![U!iU!m.!+.0!m'T!
V+/!>.0(',+K(.!$(

--.- C*"$4+:9"$&K%+E'8,&

$$"$"$ * JFA*:G+6+K*

N-'!6(-4C(7*4+9!+.+9D/*/!-=!'-4K!/+7B9(/U!,C(!9+&d/!8_H8IF"!B+4K+6(!

V*,C!+!=->'!+4*0!0*6(/,*-.!7(,C-0!V+/!>/(0$!!I+7B9(/!V('(!,'(+,(0!V*,C!

CD0'-4C9-'*4U!CD0'-=9>-'*4U!B('4C9-'*4!+.0!.*,'*4!+4*0/$!!AC*/!*/!+!/,'-.6!
+4*0!/-9)(.,!4+B+&9(!-=!0(4-7B-/*.6!.(+'9D!+99!4-77-.!'-4K!=-'7*.6!

7*.('+9/!V*,C!,C(!.-,+&9(!(W4(B,*-.!-=!'(/*/,+,(!BC+/(/!9*K(!&+'*,(U!
4C'-7*,(U!7-.+Z*,(U!,*,+.*,(!-'!W(.-,*7($!!I(9(4,!/+7B9(/!V('(!+//+D(0!

=-'!6-90!V*,C!,C(!%>H<?5#"!B'-4(0>'(U!A+!+.0!G&!+.0!-,C('!G__/!V*,C!



! F"!

,C(!8_H8I]"!+.0!8_H8I]"C!B'-4(0>'(/!+.0!?/!V*,C!,C(!8_HzGNME!

B'-4(0>'($!

AC(!8_H8IF"!7(,C-0!V+/!>,*9*Z(0!=-'!+99!/+7B9(/!(W4(B,!=-'!,C-/(!

4-99(4,(0!*.!,C(!/>77('!-=!#MM:$!!AC*/!B'-4(0>'(!>/(/!+!7*.*7>7!"!6!
/B9*,!-=!,C(!@M!6!B>9B$!!AC*/!B'-4(0>'(!(7B9-D/!+.!<.0>4,*)(9D!?->B9(0!

59+/7+!8+//!IB(4,'-7(,('!Q<?5H8ITU!VC*4C!*/!4+B+&9(!-=!0(,('7*.*.6!,C(!

4-.4(.,'+,*-./!-=!2M!-'!7-'(!(9(7(.,/!/*7>9,+.(->/9D!&D!7(+/>'*.6!,C(!
7+//!-=!*-./!6(.('+,(0!&D!+'6-.!6+/!B9+/7+!C(+,(0!,-!]UMMMx?!+.0!

B+//*.6!,C'->6C!+!7+6.(,*4!e>+0'>B9(!0(,(4,-'$!!<,!*/!4+B+&9(!-=!>9,'+!9-V!

0(,(4,*-.!9*7*,/!QBB&!,-!BB,T!V*,C!)('D!V*0(!9*.(+'!'+.6(/!Q>B!,-!2!-'0('/!
-=!7+6.*,>0(T$!

I(9(4,!/+7B9(/!/>&7*,,(0!=-'!%>!+.+9D/*/!V('(!/>&b(4,(0!,-!,C(!%>H<?5#"!
B'-4(0>'(U!VC*4C!*/!4-7B'*/(0!-=!=*'(!+//+D!+.0!<.0>4,*)(9D!?->B9(0!

59+/7+!%,-7*4!_7*//*-.!IB(4,'-/4-BD!Q<?5H%_IT$!!N*'(!+//+D!/+7B9(/!+'(!

7*W(0!V*,C!=9>W*.6!+6(.,/!*.49>0*.6!9(+0!-W*0(!+.0!=>/(0!+,!C*6C!
,(7B('+,>'($!!%/!,C(!'(+4,+.,/!4--9U!7-9,(.!9(+0!(W/-9)(/!+.0!0(/4(.0/!

,-!,C(!&-,,-7!-=!,C(!)(//(9U!4-99(4,*.6!B'(4*->/!7(,+9/!+/!*,!,'+)(9/!+.0!

9(+)*.6!+!&-'-/*9*4+,(!/9+6!+,!,C(!,-B!-=!,C(!)(//(9$!!A-!V*.!,C(!B'(4*->/!
7(,+9/!='-7!,C(!9(=,-)('!9(+0!R&>,,-.US!/+7B9(/!+'(!/>&b(4,(0!,-!

,(7B('+,>'(/!-=!:FMxH"MMMx?!VC('(!,C(!9(+0!*/!)-9+,*9*Z(0!+.0!+!&(+0!-=!
B'(4*->/!7(,+9/!*/!9(=,$!!AC(!'(7+*.*.6!&(+0!*/!/>&b(4,!,-!/,'-.6!+4*0!

0*6(/,*-.!+.0!,C(.!+.+9DZ(0!>/*.6!<?5H%_I$!!<?5H%_I!*/!/*7*9+'!,-!<?5H8I!

*.!,C+,!+'6-.!B9+/7+!*/!>/(0!,-!*-.*Z(!+.0!(W4*,(!,C(!/+7B9(/$!!<.!,C*/!
4+/(U!C-V()('U!,C(!4C+'+4,('*/,*4!='(e>(.4*(/!-=!9*6C,!(7*,,(0!&D!(W4*,(0!

*-./!+'(!7(+/>'(0!+.0!4-7B+'(0!+6+*./,!K.-V.!4+9*&'+,*.6!/,+.0+'0/$!

I()(.,DH,V-!/+7B9(/!V('(!/>&7*,,(0!=-'!,C(!'+'(!(9(7(.,!B'-4(0>'(!

8_H8I]"!-'!8_H8I]"C$!!8_H8I]"!*/!+!6(.('+9!B'-4(0>'(!=-'!%6U!P+U!?(U!

?-U!?'U!?/U!?>U!LDU!_'U!_>U!30U!Y=U!Y-U!J+U!J>U!8-U!a&U!a0U!a*U!5'U!G&U!I7U!I.U!
I'U!A+U!A&U!ACU!A9U!1U!oU![U!iU!i&U!m.!+.0!m'!+.0!8_H8I]"C!*/!+!/B(4*=*4!

B'-4(0>'(!=-'!+//+D*.6!>B!,-!Ec!G&!+.0!A+$!!AC(!B'-4(0>'(/!+'(!

(//(.,*+99D!,C(!/+7(!+.0!*.)-9)(!9*,C*>7!&-'+,(!=>/*-.!&(=-'(!0*6(/,*-.!*.!
/,'-.6!+4*0$!!AC(!B'-4(0>'(!*/!=*.*/C(0!V*,C!7+//!/B(4,'-7(,'D!=-'!,C(!

)+'*->/!(9(7(.,/$!

_*6C,!/+7B9(/!V('(!/>&7*,,(0!=-'!'(H+//+D!-=!?/!>.0('!,C(!8_HzGNME!

B'-4(0>'($!!AC*/!B'-4(0>'(!+9/-!>,*9*Z(/!+!9*,C*>7!&-'+,(!=>/*-.$!!

Y-V()('U!'+,C('!,C+.!+.+9D/*/!&D!7+//!/B(4,'-7(,('!-'!(7*//*-.!
/B(4,'-7(,('U!+.!WH'+D!=9>-'(/4(.4(!+BB+'+,>/!*/!>/(0$!!AC(!zGN!

*''+0*+,(/!,C(!/+7B9(!V*,C!B'*7+'D!WH'+D/$!!AC(!(W4*,(0!/+7B9(!(7*,/!
4C+'+4,('*/,*4!WH'+D/U!VC*4C!+'(!/-',(0!+.0!+.+9DZ(0!+6+*./,!4+9*&'+,*.6!

/,+.0+'0/$!



! F#!

$$"$"# @+.3)(+0)+*F&L.5&,.5(+3*M*N0,&5(.*@+./.C()&/*A>5-+;*

AC(!,V(9)(!/+7B9(/!4-99(4,(0!0>'*.6!,C(!/>77('!B'-6'+7!V('(!+99!

/>&7*,,(0!=*'/,!,-!%JI!?C(7(W!=-'!B'(B+'+,*-.!+.0!+.+9D/*/$!!5>9B/!V('(!
,C(.!=-'V+'0(0!=-'!4C(4K!+.+9D/*/!,-!,C(!3(-/4*(.4(!J+&-'+,-'D!-=!

X.,+'*-!3(-9-6*4+9!I>')(D!QX3IT!*.!I>0&>'DU!X.,+'*-$!!L>B9*4+,(!+.+9D/*/!

/(')(0!,-!4-.=*'7!,C(!+44>'+4D!-=!,C(!%JI!?C(7(W!+.+9D/(/!QA+&9(!"MT$!

%99!/+7B9(/!/>&7*,,(0!,-!,C(!X3I!J+&!V('(!+.0!/>&b(4,(0!,V-!/(B+'+,(!

+4*0!0*6(/,*-.!+.0!+.+9D/*/!B'-4(0>'(/$!!L*6(/,*-.!,(4C.*e>(/!V('(!

/B(4*=*4!,-!,C(!+//+D!,(4C.*e>(!>/(0!-.!,C(!/+7B9(/$!!%,-7*4!+&/-'B,*-.!
Q4-0(!%%NH"MMT!+.0!,C(!4-7B9(7(.,+'D!-B(.!)(//(9!7>9,*H+4*0!0*6(/,*-.!

+.0!,C(!<?5H8I!Q4-0(!<8?H"MMT!V*,C!,C(!4-7B9(7(.,+'D!49-/(0!)(//(9!
7>9,*H+4*0!0*6(/,*-.!,(4C.*e>(/!V('(!>/(0!,-!+.+9DZ(!,C(!/+7B9(/$!!XB(.!

)(//(9!7>9,*H+4*0!0*6(/,*-.!*/!0(/*6.(0!/B(4*=*4+99D!,-!&'(+K!0-V.!7-/,!

/*9*4+,(!7*.('+9/!*.!+!=->'!+4*0!/-9)(.,!+.0!*/!>/(0!&D!,C(!X3I!J+&!=-'!
,C(*'!+,-7*4!+&/-'B,*-.!B'-4(0>'($!!?9-/(0!)(//(9!0*6(/,*-.!*/!0(/*6.(0!

/B(4*=*4+99D!=-'!<?5H8I!+.0!%_I!+.+9D/*/$!!L*6(/,*-.!*/!+9/-!V*,C!=->'!+4*0/!
&>,!,C(!&(+K('!*/!49-/(0!,-!B'-7-,(!7-'(!4-7B9(,(!0*6(/,*-.$!!!

AC(!<?5H8I!B'-4(0>'(!>,*9*Z(0!&D!,C(!X3I!J+&!*/!(//(.,*+99D!,C(!/+7(!+/!

,C+,!-=!,C(!%JI!?C(7(W!9+&-'+,-'D$!!AC(!+,-7*4!+&/-'B,*-.!7(,C-0!*/!
/*7*9+'!,-!,C(!+,-7*4!(7*//*-.!/B(4,'-/4-BD!B'-4(0>'(!(7B9-D(0!&D!%JI!

?C(7(W$!!I+7B9(/!+'(!+,-7*Z(0!&D!+!.(&>9*Z('!,C(.!0*'(4,(0!,C'->6C!+!

'+0*+,*-.!/->'4($!!AC(!*.B>,!(.('6D!-=!,C(!*./,'>7(.,!*/!/(,!,-!+!e>+.,*,D!
4C+'+4,('*/,*4!-=!,C(!+&/-'B,*-.!-=!+!/B(4*=*4!(9(7(.,$!!AC(!*.,(./*,D!+.0!

,C(!/B(4,'>7!-=!,C(!9*6C,!+'(!7(+/>'(0!,-!e>+.,*=D!,C(!4-.4(.,'+,*-.!-=!
,C(!+.+9D+,($!

$$"$"9 J),(-&,(.0*F&L.5&,.5(+3*

%4,*)+,*-.!J+&-'+,-'*(/d!g>+9*,D!ID/,(7!*/!+44'(0*,(0!,-!*.,('.+,*-.+9!

e>+9*,D!/,+.0+'0/!,C'->6C!<.,('.+,*-.+9!X'6+.*Z+,*-.!=-'!I,+.0+'0*Z+,*-.!
f<.,('.+,*-.+9!_9(4,'-,(4C.*4+9!?-77*//*-.!Q<IXf<_?T!"2M#E!Q<IXf<_?!

"2M#E!*.49>0(/!<IX!:MM"!+.0!<IX!:MM#!/B(4*=*4+,*-./T!V*,C!?%aH5H"2E]!

QN-'(./*4/T!+.0!?%aH5H"E2:!Q8*.('+9!%.+9D/*/T!=-'!/B(4*=*4!'(6*/,('(0!
,(/,/!&D!,C(!I,+.0+'0/!?->.4*9!-=!?+.+0+$!

AC(!+>,C-'d/!/+7B9(/!V('(!+.+9DZ(0!>,*9*Z*.6!*.0>4,*)(9D!4->B9(0!B9+/7+!

7+//!/B(4,'-7(,('$!!AC(!0*6(/,*-.!,(4C.*e>(!V+/!,-,+9!0*6(/,*-.!,C+,!
(7B9-D/!+!9*,C*>7!7(,+&-'+,(f,(,'+&-'+,(!=>/*-.$!AC(!'(/>9,*.6!7-9,(.!

&(+0!*/!'+B*09D!0*6(/,(0!*.!+!V(+K!.*,'*4!+4*0!/-9>,*-.$!AC(!=>/*-.!(./>'(/!
,C+,!,C(!(.,*'(!/+7B9(!*/!0*//-9)(0$!<,!*/!-.9D!V*,C!,C*/!+,,+4K!,C+,!7+b-'!

-W*0(/!*.49>0*.6!I*X#U!G__!+.0!-,C('!C*6C!=*(90!/,'(.6,C!(9(7(.,/!+'(!B>,!

*.,-!/-9>,*-.$!Y*6C!/>9BC*0(H&(+'*.6!'-4K/!7+D!'(e>*'(!0*==('(.,!
,'(+,7(.,U!&>,!4+.!/,*99!&(!+0(e>+,(9D!+.+9DZ(0$!N-'!VC-9(!'-4K!zGN!



! F@!

+.+9D/*/U!,C(!7-9,(.!&(+0!*/!B->'(0!*.,-!B9+,*.>7!7-90/!,-!=-'7!+!69+//!

0*/K$!

$$"$"< A&6H/+*A+)>5(,;*

%,!,C(!(.0!-=!(+4C!0+DU!/+7B9(/!V('(!&'->6C,!&+4K!,-!4+7B!+.0!/,-'(0!*.!

,C(!/(4>'(!4'(V!4+&*.!+,!,C(!P-..D!P+D!?+7B!.(+'!L'D0(.U!X.,+'*-$!!%99!

/+7B9(/!V('(!B+4K(0!+.0!'(+0*(0!=-'!/C*BB*.6!-.!/*,(!&D!,C(!=*(90!4'(V!
>.0('!,C(!/>B(')*/*-.!-=!-.(!-=!,V-!B'-b(4,!6(-9-6*/,/!QO>/,*.!8>.0C(.K!

+.0!3+&(!O>,'+/U!3$<$A$T$!!I+7B9(/!V('(!0(9*)('(0!&D!+!4'(V7(7&('!,-!,C(!

3'(DC->.0!0(B-,!*.!L'D0(.!-'!0*'(4,9D!,-!,C(!%JI!?C(7(W!B'(B+'+,*-.!
=+4*9*,D!*.!AC>.0('!P+DU!X.,+'*-$!!A-!,C(!+>,C-'/d!K.-V9(06(U!9+&-'+,-'D!

/+7B9(!B>9B/U!'(b(4,/!+.0!+//+D!4(',*=*4+,(/!+'(!K(B,!*.!/(4>'(!9-4+,*-./!
=-'!=>,>'(!'(=('(.4(U!/(4>'*,D!+.0!9(6+9!'(e>*'(7(.,/$!

AC(!+>,C-'!O$!3+''D!?9+'K!C+.0!0(9*)('(0!,C(!,C'((!/(9(4,(0!4C(4K!

/+7B9(/!,-!,C(!%4,*)+,*-.!J+&-'+,-'D!*.!AC>.0('!P+D$!

FCQM >0&0'P#+2[2?0&2*%'

Y*/,-'*4+9!0+,+!='-7!J>.H_4C-!3-90!8*.(/U!I(94-!8*.*.6!?-'B-'+,*-.U!
A+.,+9>7!8*.*.6!?-7B+.D!-=!?+.+0+!+.0!?-'-.+!3-90!?-'B-'+,*-.!C+/!

&((.!*.4-'B-'+,(0!*.,-!,C*/!'(B-',$!!AC(!C*/,-'*4+9!0+,+!'()*(V(0!+.0!
>/(0!+'(!'(=('(.4(0!+.0!4-./*0('(0!&D!,C(!+>,C-'/!,-!'(B'(/(.,!,C(!&(/,!

/,+.0+'0/!+.0!B'+4,*4(/!-=!,C(!*.0>/,'D!+,!,C(!,*7($!

L>(!,-!'(4(.,!'(H(7('6(.4(!-=!*.,('(/,!*.!9*,C*>7!+.0!-,C('!'+'(H7(,+9/U!
+/!-.!,C(!4>''(.,!5'-B(',DU!,C('(!V+/!+!.((0!=-'!0>(!0*9*6(.4(!-.!

+.+9D,*4+9!+44>'+4D!+.0!'(B'-0>4*&*9*,D!-=!,C(/(!7(,+9/!*.!4-77('4*+9!

9+&-'+,-'*(/U!/>4C!+/!+,!%JI!?C(7(W$!!AC>/U!/+7B9(!B>9B/!V('(!/>&7*,,(0!
,-!,C(!V(99H'(6+'0(0!3(-/4*(.4(!J+&-'+,-'D!-=!X.,+'*-!3(-9-6*4+9!I>')(D!

*.!I>0&>'DU!X.,+'*-!,C+,!C+/!C+0!9-.6H,('7!(WB('*(.4(!*.!0(+9*.6!V*,C!
,C(!+.+9D/*/!-=!'+'(H7(,+9/$!AC(!'(/>9,/!-&,+*.(0!='-7!&-,C!9+&-'+,-'*(/!

+'(!4-7B+'+&9(!+9,C->6C!,C(!X3I!/+7B9(/!,(.0!,-!&(!/D/,(7+,*4+99D!

C*6C('!VC*4C!7+D!B-//*&9D!&(!0>(!,-!*.4-7B9(,(!0*6(/,*-.!-=!/B-0>7(.(!
+.0!B-//*&9D!,->'7+9*.(!&D!,C(!=->'H+4*0!4-7&*.+,*-.!7(,C-0$!!A+&9(!"M!

+.0!N*6>'(!"F!/>77+'*Z(!,C*/!,'(.0$!

!"#$%&-/&&)'2?"3:,'*&'(&CA0&"*8&YI0&",,"4&S"$1%,&('3&$:+E:12&

6?2HA,(
3J2*,+(

)!6(
"<,2,E(

!9(
NHH2P(

DW6(!9(
NHH2P(

G,?/(
NHH2P(

K9II,+,/C,(
NHH2P(

K9II,+,/C,(
N=P(

@;2";! @:;! ;";! ;M;! "M! E!

@;2"E! @]$:! @@! @F! @! H"F!



! F;!

6?2HA,(
3J2*,+(

)!6(
"<,2,E(

!9(
NHH2P(

DW6(!9(
NHH2P(

G,?/(
NHH2P(

K9II,+,/C,(
NHH2P(

K9II,+,/C,(
N=P(@;2"F! #]2! #2F! #]#! F! H;!

@;2":! "EMM! "F2F! "E]]! ]]! ""!

@;2#M! ;M#M! ;;M#! ;#""! ":"! :!

@;2#"! FE#M! 2;ME! F:F@! ;;@! "@!

@;2##! E:2M! F:2F! F;2@! EM@! "F!

@;2#@! @F#M! ;"FF! @]:@! #2@! ";!

@;2#;! @]:M! ;;"F! ;"E@! #F@! "@!

@;2#E! ;F2M! E@##! ;::F! @#F! "@!

@;2#F! F;"M! 2]:]! 2"E;! 2;;! #"!

@;2@M! 22:M! ]:#@! ]@E2! EF2! ";!

!

!

U:F13%&6/&&I3"?E:9&9'2?"3:,'*&'(&$:+E:12&S"$1%,&'#+":*%8&(3'2&+E%&YI0&"*8&CA0&
$"#'3"+'3:%,.&

!"#$%&--&&0"2?$%&C*"$4,:,&)'2?"3:,'*&

' !?&210&2*%'
30Y"'
A0$)J#'
ZWXCL\B''

!3A'
K.#$#U'
A0$)J#'
ZWXCL\B'

!?&210&2*%'
30Y"'
A0$)J#'
ZWXCXCB'

!3A'
K.#$#U'
A0$)J#'
ZWXCXCB'

!?&210&2*%'
30Y"'
A0$)J#'
ZWXCXCX'

!3A'
K.#$#U'
A0$)J#'
ZWXCXCX'

Li  
(ppm)!

@F! ;F$#! 2;2M! 22MM! ;;:M! ;#MM!

Ta 
(ppm) 

@::! ;;F! 2E$;! 2"$E! "E2! "E"$E!



! FE!

FWQM !:^0?#%&'6+*)#+&2#"'

AC('(!+'(!.-!B+/,!-'!B'(/(.,9D!B'-0>4*.6!'+'(!7(,+9!7*.(/!*.!,C(!+'(+U!

+9,C->6C!,C('(!+'(!/()('+9!-44>''(.4(/f/C-V*.6/!-=!7('*,!-.!7*.('+9!

B'-B(',*(/!*.!,C(!+'(+!C(90!&D!-,C('!*.0*)*0>+9/!+.0!7*.*.6f(WB9-'+,*-.!
4-7B+.*(/$!%!9*,C*>7!0(B-/*,U!4-.,+*.*.6!+!C*/,-'*4+9!N/./V37(SBV$'$(
C.2HA9?/4P!'(/->'4(!-=!EMMUMMM!,-./!{!"$Mc!J*#XU!-44>'/!-.!,C(!
+0b+4(.,!N+*'/(')*4(!49+*7/!QI,-'(D!"::MU!B$!"E@T$!>%&)*%&)$6,&7"2*
,()6.,7(*()$&9"$(*?")*7"27.2"$('*3,&6,*$6*$%(*&932(9(#$"$&6#*61*GH*
FI:ACA*)$"#'",')*$%(,(16,(*&$*&)*#6$*7.,,(#$*"#'*)%6.2'*#6$*5(*,(2&('*
.36#$!AC(!g5!*/!.-,!+&9(!,-!)('*=D!,C(!C*/,-'*4+9!(/,*7+,(/!-=!+)('+6(!
6'+0(/!+.0!,-..+6(!=-'!,C(!+0b+4(.,!N+*'/(')*4(!B'-B(',D!+.0!,C+,!-.!,C(!

A+.4-!5(67+,*,(!+9/-!/*,>+,(0!V*,C*.!,C(!I>B('*-'!6(-9-6*4+9!B'-)*.4($!
%/!/>4CU!,C(/(!C*/,-'*4+9!0+,+!+'(!.-,!.(4(//+'*9D!*.0*4+,*)(!-=!9*,C*>7!

7*.('+9*Z+,*-.!(WB-/(0!-.!,C(!8+)*/!J+K(!5'-B(',D$!N>',C('7-'(U!*,!*/!
4+>,*-.(0!,C+,!'+'(H7(,+9!B(67+,*,(/!-=!,C(!L'D0(.!B(67+,*,(!=*(90!

+0b+4(.,!,-!,C(!8+)*/!!J+K(!5'-B(',D!*.0*)*0>+99D!)+'D!*.!,('7/!-=!

B(67+,*,(!,DB(U!7-0+9!7*.('+9-6DU!6'+*.!/*Z(U!*.,('.+9!Z-.+,*-.!-=!'-4K!
>.*,/!+.0!J*#X!4-.,(.,!+.0!,C('(=-'(!,C(!9*,C*>7!7*.('+9*Z+,*-.!-.!

,C(!8+)*/!J+K(!5'-B(',D!7+D!-'!7+D!.-,!4-7B+'(!V*,C!-,C('!9*,C*>7!

B(67+,*,(/!-=!,C(!+'(+$(

AC(!/,D9(!+.0!/(,,*.6!-=!,C(!'+'(!7(,+9!7*.('+9*Z+,*-.!-.!,C(!5'-B(',D!*/!

+97-/,!*0(.,*4+9!,-!,C(!N+*'/(')*4(!49+*7/$!X.!&-,C!B'-B(',*(/U!,C(!'+'(H
7(,+9!7*.('+9*Z+,*-.U!VC*4C!*/!+//-4*+,(0!V*,C!+9&*,(H/B-0>7(.(H!+.0!

+9&*,(H,DB(!B(67+,*,(/!V*,C!9*,C*>7U!,+.,+9>7!+.0!&('D99*>7U!*/!

6(.(,*4+99D!9*.K(0!V*,C!,C(!B+'(.,U!B('+9>7*.->/U!IH,DB(U!3C-/,!J+K(!
&+,C-9*,C!Q3JPT$!AC(!B(67+,*,(/!-.!&-,C!B'-B(',*(/!-44>'!+/!/V+'7!-=!

=9+,H9D*.6!+.0!.(+'!)(',*4+9!0*K(/!C-/,(0!7-/,9D!&D!,C(!7+=*4!
7(,+)-94+.*4!4->.,'D!'-4K/$!

X,C('!6'+.*,(!B(67+,*,(H+//-4*+,(0!7*.('+9*Z+,*-.U!/>4C!+/!,C(!|(7('+90d!

+.0!|,>.6/,(.d!-44>'!EH2!K7!V(/,!-=!,C(!5'-B(',D$!AC(/(!-44>''(.4(/!+'(!
C-/,(0!V*,C*.!,C(!7+=*4!7(,+)-94+.*4!C-/,!'-4K/!.(+'!,C(!3JP!4-.,+4,$!

AC(!(7('+90f6'((.!&('D9!7*.('+9*Z+,*-.U!B-B>9+'9D!K.-V.!+/!,C(!RA+D9-'!

_7('+90!-44>''(.4(SU!-44>'/!V*,C*.!*.,(./(9D!7(,+/-7+,*Z(0!B(67+,*,(/!
+9-.6!,C(!4-.,+4,!V*,C!+!7(,+H>9,'+7+=*4!>.*,$!!

L$!5(,'>.K+!0*/4-)('(0!,>.6/,(.!7*.('+9*Z+,*-.!.(+'!IC+'B(!J+K(!*.!,C(!
9+,(!":FM/U!VC*4C!V+/!9+,('!()+9>+,(0!&D!a-'+.0+!8*.(/!J*7*,(0$!<.!":]#!

I+.7*.(!_WB9-'+,*-.!<.4$!(WB9-'(0!,C(!5(,'>.K+!/C-V*.6!+.0!+0b+4(.,!

+'(+!&D!(W,(./*)(!,'(.4C*.6!+.0!0*+7-.0!0'*99*.6!B'-6'+7/$!AC(!7+*.!
/C-V*.6!'()(+9(0!+!C*/,-'*4+9!)+9>(!-=!M$M:E!V,c![X@!-)('!@$E!7(,'(/!

QP'(+K/!+.0!O+.(/!"::"T$!



! FF!

X,C('!/*6.*=*4+.,!'+'(!7(,+9!7*.('+9*Z+,*-.!-44>'/!*.!,C(!3>99V*.6!+.0!

A-,!9+K(/!+'(+/U!9-4+,(0!+&->,!"MH"E!K7!.-',C(+/,!-=!,C(!5'-B(',D$!AC(!
'+'(!7(,+9!B(67+,*,(/U!VC*4C!-44>'!+/!49>/,('/!*.!,C*/!+'(+U!C+)(!&((.!

.+7(0!,C(!R3>99V*.6HA-,!9+K(/!B(67+,*,(!6'->B!Q3A3T!&D!P'(+K/!+.0!
O+.(/!Q"::"T$!<.!+00*,*-.!,-!'+'(!7(,+9!7*.('+9*Z+,*-.U!/>4C!+/!J*U!A+U!?/!

+.0!G&U!/-7(!-=!,C(!B(67+,*,(/!-=!,C*/!6'->B!+'(!+9/-!7*.('+9*Z(0!V*,C!

7-9D&0(.>7!Q8-TU!4-BB('!Q?>T!+.0!&*/7>,C!QP*T$!

FRQM V%&#+)+#&0&2*%'0%:'K*%?J5"2*%"'

G+'(H7(,+9!7*.('+9*Z+,*-.!*.!,C(!I>B('*-'!5'-)*.4(!*/!/B+,*+99D!
+//-4*+,(0!V*,C!B('+9>7*.->/U!,V-H7*4+U!6'+.*,*4!+.0!B(67+,*,*4!B9>,-.*4!

4-7B9(W(/!,C+,!V('(!0('*)(0!,C'->6C!B+',*+9!7(9,*.6!-=!+!49+/,*4!

7(,+/(0*7(.,+'D!B'-6(.*,-'!=-99-V(0!&D!/>&/,+.,*+9!6(-4C(7*4+9!
()-9>,*-.!-=!,C(!0('*)+,*)(!6'+.*,*4!7(9,/!QP'(+K/!(,!+9$!#MMET$!AC(!8+)*/!

J+K(!B(67+,*,(!6'->B!*.!,C(!L'D0(.!=*(90!B'-)*0(/!-.(!-=!,C(!&(/,!
(W+7B9(/!-=!+!6(.(,*4!9*.K+6(!&(,V((.!B('+9>7*.->/!IH,DB(!6'+.*,(/!+.0!

'+'(H7(,+9!7*.('+9*Z+,*-.!*.!.-',CV(/,('.!X.,+'*-!QP'(+K/!+.0!8--'(!

"::#j!P'(+K/!(,!+9$!#MMET$!!

AC(!8+)*/!J+K(!B(67+,*,(!6'->BU!,C(!(+/,('.!B+',!-=!VC*4C!*/!,C(!=-4>/!-=!

4>''(.,!(WB9-'+,*-.!(==-',/!-=!,C(!4-7B+.DU!+00*,*-.+99D!B'-)*0(/!+!6--0!

(W+7B9(!-=!'(6*-.+9!Z-.+,*-.!+7-.6/,!4-./,*,>(.,!7(7&('/!-=!B(67+,*,(!
,DB(/!+.0!/>&,DB(/!-=!,C(!J?AH6(-4C(7*4+9!=+7*9D!-=!s('.t!Q"::"T$!!%!

B'-6'(//*)(!()-9>,*-.!*.!0(6'((!-=!6(-4C(7*4+9!='+4,*-.+,*-.!+.0!7*.('+9!
+//(7&9+6(/!-=!,C(/(!B(67+,*,(!,DB(/!+.0!/>&,DB(/!V*,C!'(/B(4,!,-!

*.4'(+/*.6!0*/,+.4(!='-7!,C(!4-.,+4,!-=!,C(!B+'(.,!=(',*9(!6'+.*,(!*/!V(99!

0-4>7(.,(0!QP'(+K/!":]:j!P'(+K/!+.0!8--'(!"::#T^!!

P('D9H&(+'*.6!B(67+,*,*4!6'+.*,(!>.*,/!*.!,C(!3JP!!(W,('.+9!&('D9H,DB(!

B(67+,*,(!Z-.(!+9&*,(H/B-0>7(.(H,DB(!B(67+,*,(!Z-.(!+9&*,(H,DB(!
B(67+,*,(!Z-.($!

AC(!+9&*,(H/B-0>7(.(H,DB(!B(67+,*,(/!4-.,+*.!,C(!C*6C(/,!

4-.4(.,'+,*-.!-=!9*,C*>7!-=!+.D!B(67+,*,(!,DB(!+.0!,C(/(!9+'6(!,+&>9+'!
&-0*(/!4+.!+4C*()(!0*7(./*-./!>B!,-!:M!7(,'(/!*.!,C*4K.(//!+.0!"!

K*9-7(,'(!*.!/,'*K(!9(.6,C!Qs('.t!":]:+T$!Y*/,-'*4+9!7(+/>'(0!B9>/!

*.0*4+,(0!'(/(')(/!4+.!,-,+9!>B!,-!#F!7*99*-.!,-..(/!6'+0*.6!M$2c!V,!J*#X!
+/!0-4>7(.,(0!+,!,C(!\*.6/!8->.,+*.!0(B-/*,!*.!,C(!,*.H/B-0>7(.(!&(9,!

-=!a-',C!?+'-9*.+!,C+,!V+/!=-'7('9D!7*.(0!&D!N--,(!8*.('+9/!?-7B+.D!
Q\>.+/Z!":]#T$!AC*/!0(B-/*,!V+/!7*.(0!=-'!4C(7*4+9!+.0!4('+7*4!

/B-0>7(.(U!+.0!7*W(0!=(90/B+'U!e>+',Z!+.0!7*4+!B'-0>4,/$!

5(67+,*,(!"]!'(B'(/(.,/!,C(!9+'6(/,!(W+7B9(!-=!,C*/!,DB(!-.!,C(!B'-B(',DU!
+.0!-44>'/!+/!+!/D/,(7!-=!/,+4K(0U!=9+,H9D*.6U!(.H(4C(9-.!B(67+,*,(!/C((,/!



! F2!

V*,C!+!7*.*7>7!/,'*K(!9(.6,C!-=!#;M!7!+.0!,C*4K.(//!-=!9(+/,!#$E!7!=-'!

,C(!9+'6(/,!/C((,$!AC*/!B(67+,*,(!*/!-B(.!*.!+99!0*'(4,*-./$!

%9&*,(H,DB(!B(67+,*,(/!+'(!4-./*0('+&9D!/4+'4('!*.!,C(!6(-9-6*4!'(4-'0!

&>,!'(B'(/(.,!(W,'(7(9D!()-9)(0!/D/,(7/!Qs('.t!":]:+T!,C+,!7+D!
4-.,+*.!(4-.-7*4+99D!*7B-',+.,!,+.,+9>7!4-.4(.,'+,*-./$!_W+7B9(/!

*.49>0(!,C(![-06*.+!8+*.!J-0(!+.0!8->.,!?+//*,('*,(!0(B-/*,/!-=!

[(/,('.!%>/,'+9*+!,C+,!'(/B(4,*)(9D!C+)(!C*/,-'*4+9!B'-)(.!+.0!B'-&+&9(!
'(/(')(/!-=!M$;M#!8,!{!M$"#]!V,$c!A+#XE!+.0!F@$E!8,!{M$M@2!V,$c!

A+#XE!QN(,C('/,-.!#MM;T$!AC(!g5!*/!.-,!+&9(!,-!)('*=D!,C(!C*/,-'*4+9!

(/,*7+,(/!-=!+)('+6(!6'+0(/!+.0!,-..+6(!=-'!,C(![-06*.+!8+*.!J-0(!+.0!
8->.,!?+//*,('*,(!0(B-/*,/$$!%/!/>4CU!,C(/(!C*/,-'*4+9!0+,+!+'(!.-,!

.(4(//+'*9D!*.0*4+,*)(!-=!,+.,+9>7!7*.('+9*Z+,*-.!(WB-/(0!-.!,C(!8+)*/!
J+K(!5'-B(',D$!N>',C('7-'(U!*,!*/!4+>,*-.(0!,C+,!'+'(H7(,+9!B(67+,*,(/!-=!

,C(!+9&*,(H,DB(!/*,>+,(0!(9/(VC('(U!+/!+,!,C(![-06*.+!8+*.!J-0(!+.0!

8->.,!?+//*,('*,(!0(B-/*,/U!7+D!*.0*)*0>+99D!)+'D!*.!,('7/!-=!7-0+9!
7*.('+9-6DU!6'+*.!/*Z(U!*.,('.+9!Z-.+,*-.!-=!'-4K!>.*,/!+.0!J*#X!+.0!A+#XE!

4-.,(.,/$!AC('(=-'(!7*.('+9*Z+,*-.!-.!,C(!8+)*/!J+K(!5'-B(',D!7+D!-'!

7+D!.-,!4-7B+'(!V*,C!0(B-/*,/!+,!,C(![-06*.+!8+*.!J-0(!+.0!8->.,!
?+//*,('*,($!

%!/V+'7!-=!,C(/(!B(67+,*,(/!-44>'/!V*,C*.!+!7*.*7>7!+'(+!-=!EMM!&D!
]MM!7!-.!,C(!5'-B(',D!+.0!4-./*/,!-=!/-0*4!+B9*,(!+.0!+9&*,*,(!7*.('+9*Z(0!

V*,C!,+.,+9*,(U!4-9>7&*,(U!V-06*.*,(U!VC*,(!&('D9!+.0!9-4+9!6'((.!9*,C*>7!

,->'7+9*.(!+.0!+7&9D6-.*,(H7-.,(&'+/*,(!/('*(/!7*.('+9/$!AaG!C+/!
'(4(.,9D!0-4>7(.,(0!7+W*7>7!9()(9/!-=!A+#XE!Q"@;:!BB7TU!?/#X!Q"E@2!

BB7T!+.0!G&#X!Q"$M!V,$cT!-.!,C(!B'-B(',D!,-!0+,(!*.!.-',CV(/,('.!
X.,+'*-!QAaG!3-90!?-'B$!a(V/HG(9(+/(!H!L(4(7&('!:U!#MM:T$!AC(/(!'-4K!

,DB(/!4+.!+9/-!-44>'!*.!C*6C9D!='+4,*-.+,(0U!4-7B9(WH,DB(U!B(,+9*,(H

/>&,DB(!B(67+,*,(/!+/!(W(7B9*=*(0!&D!,C(!A+.4-!0(B-/*,!*.!/->,C(+/,('.!
8+.*,-&+!VC('(!,C(!,+.,+9>7!7*.('+9*Z+,*-.!*/!+//-4*+,(0!*.!B+',!V*,C!

9+D('(0!,-!7+//*)(!/-0*4!+B9*,(!Qs('.t!"::"j!s('.t!#MMET$!

<.,(./(!+9,('+,*-.!-=!,C(!7+=*4!7(,+)-94+.*4!C-/,H'-4K/!0>(!,-!*.,('+4,*-.!
V*,C!B(67+,*,(H=-'7*.6!=9>*0/!9(0!,-!B(')+/*)(!,->'7+9*.(!+.0!

+.-7+9->/!&>9K!'-4K!4-.4(.,'+,*-./!-=!J*U!G&U!+.0!?/!V*,C*.!+.!(W,(./*)(!
6(-4C(7*4+9!+.-7+9D$!AC*/!+.-7+9D!4+.!&(!,'+4(0!+,!9(+/,!2!K7!,C'->6C!

,C(!(.,*'(!'(6*-.+99D!Z-.(!B'-6'(//*-.!-=!B(67+,*,(!Z-.(/!*.!,C(!8J3!+.0!

)+'*(/!*.!"MMH2MM!7!*.!&'(+0,C!(W,(.,$![*,C*.!,C(!&('D9H,DB(!B(67+,*,(!
Z-.(!/*,>+,(0!,-!,C(!V(/,!-=!,C(!4-7B+.Dd/!B'-B(',DU!,C(!9*,C*>7!

0*/B('/*-.!Z-.(/!V*,C*.!,C(!P'-V.'*06(!7(,+)-94+.*4/!+'(!'(9+,(0!,-!
C-97e>*/,*,(H&(+'*.6U!9*,C*>7H'*4C!C*6C!/,'+*.!Z-.(/!V*,C!+9&*,*,(/!+.0!

+9/-!,-!/C((,/!-=!,->'7+9*.*,(!VC('(!J*!+.0!?/!)+9>(/!>B!,-!"]#M!BB7!+.0!

@@#!BB7U!'(/B(4,*)(9DU!V('(!0-4>7(.,(0!QP'(+K/!+.0!O+.(/!"::"U!
%.,C-.D!#MM;T$!



! F]!

AC(!5'-B(',DU!VC*4C!4-.,+*./!+!/V+'7!-=!+9&*,(H/B-0>7(.(H!+.0!+9&*,(H

,DB(!B(67+,*,(/!V*,C!B-,(.,*+9!=-'!9*,C*>7!+.0!,+.,+9>7!7*.('+9*Z+,*-.U!
'(e>*'(/!=>',C('!0(9*.(+,*-.!=-'!&-,C!/>'=+4(!+.0!&9*.0!'+'(H7(,+9!

B(67+,*,(!&-0*(/$!

AC(!(WB9-'+,*-.!B'-6'+7!>.0(',+K(.!&D!AaG!3-90!?-'B-'+,*-.!=(+,>'(0!

)+'*+&9(!

0(./*,*(/!-=!&(0'-4K!6'+&!+.0!4C+..(9!/+7B9(/!QN*6>'(/!"@U!";+U!";&!+.0!
"ET$!Y*6C!0(./*,D!6'+&!/+7B9*.6!V+/!>.0(',+K(.!+,!+!/B+4*.6!-=!#E!7!-.!

+!4>,!6'*0!V*,C!,C(!B>'B-/(!-=!)('*=D*.6!+.0!(W,(.0*.6!C*/,-'*4+9!9*,C*>7!

9*,C-6(-4C(7*4+9!+.-7+9*(/!*.!7+=*4!7(,+)-94+.*4!C-/,H'-4K/!,-!9*,C*>7!
7*.('+9*Z+,*-.!&D!I(94-!<.4-'B-'+,*-.!Q5'D/9+K!":]"T!+.0!A+.4-!

_WB9-'+,*-.!Qo+./,-.(!":]#T$!%/!9*,C*>7!9*,C-4C(7*4+9!+.-7+9*(/!*.!
B(('H'()*(V(0!9*,('+,>'(!4+.!&(!(W,(./*)(!Qs('.t!":]:&TU!,C(!#E!7!

/+7B9(!/B+4*.6!*/!4-./*0('(0!&D!,C(!+>,C-'/!,-!&(!)('D!+0(e>+,(!*.!,C(!

0(9*.(+,*-.!-=!B'()*->/9D!>.K.-V.!9*,C*>7!&(0'-4K!+.-7+9*(/!+.0!
0(,(4,*-.!-=!.(V!+.-7+9*(/$!

3'+&!/+7B9(/!4-99(4,(0!->,/*0(!,C(!4>,!6'*0!*.!,C(!/->,C('.!+.0!

/->,CV(/,('.!B+',/!-=!,C(!49+*7H6'->B!V('(!,+K(.!+,!6(.('+99D!9-V('!
0(./*,*(/!+.0!7-'(!)+'*+&9(!/B+4*.6!4-7B+'(0!,-!,C-/(!='-7!,C(!6'*0$!

AC*/!V-'K!V+/!7+*.9D!-=!'(4-..+*//+.4(!/4+9(!-.9D!+.0!*.,(.0(0!,-!
-&,+*.!B'(9*7*.+'D!4C(7*4+9!0+,+!+,!+.0!+0b+4(.,!,-!K.-V.!'+'(H(9(7(.,H

&(+'*.6!B(67+,*,(/!+.0!/-0*4!+B9*,(/$!AC(!/+7B9*.6!V+/!7+*.9D!4-.=*.(0!

,-!=*)(!49>/,('/!QN*6>'(/!";+!+.0!";&T!V*,C!/+7B9(!/B+4*.6!/>77+'*Z(0!
&(9-V!B'-W*7+9!,-!/B(4*=*4!B(67+,*,(/^!

• 5(67+,*,(!";^!@E!6'+&!/+7B9(/!V*,C!E!,-!#EM!7!/B+4*.6!!

• 5(67+,*,(!"2^!!6'+&!/+7B9(/!V*,C!"M!,-!FM!7!/B+4*.6!

• 5(67+,*,(!"]^!"M!,-!EM!7!/B+4*.6!

• 5(67+,*,(!":^!@E!6'+&!/+7B9(/!V*,C!E!,-!#EM!7!/B+4*.6!

• GoJ!B(67+,*,(^!";!6'+&!/+7B9(/!V*,C!#!,-!"MM!7!/B+4*.6!

• 1..+7(0!B(67+,*,(/!4(.,'(0!+'->.0!/+7B9(!9-4+9*,D!Y@2#F;^!"M!
6'+&!/+7B9(/!V*,C!#!,-!"2M!7!/B+4*.6$!

J+'6(!B+',/!-=!,C(!49+*7H&9-4KU!+/!*.!,C(!.-',C(+/,U!(+/,!+.0!/->,C(+/,!
&(D-.0!,C(!4>,!6'*0!+.0!*.!,C(!/->,C(+/,!0*0!.-,!'(4(*)(!+.D!/+7B9*.6!

0>(!,-!,*7(!+.0!V(+,C('!4-./,'+*.,/$!

<,!*/!4-.49>0(0!,C+,!+!/D/,(7+,*4!+BB'-+4C!-=!(WB9-'+,*-.U!VC*4C!
4-7B'*/(/!'+'(H7(,+9!9*,C-4C(7*/,'D!QJ*U!?/!+.0!A+T!*.!,C(!C-/,!



! F:!

P'-V.'*06(!7(,+)-94+.*4!'-4K/!4->B9(0!V*,C!6(-9-6*4+9!+.0!/,'>4,>'+9!

7+BB*.6!+.0!0(=*.*,*)(!7*.('+9-6*4+9!V-'K!*.!,C(!'+'(H7(,+9!B(67+,*,(/!
&-0*(/U!&(!4-.,*.>(0$!AC*/!*/!B+',*4>9+'9D!*7B-',+.,!V*,C!'(/B(4,!,-!,C(!

C*6C9D!()-9)(0!+9&*,(H,DB(!B(67+,*,(/!+/!,C(!=*.(!6'+*.!/*Z(!C+/!9*K(9D!
'(/>9,(0!*.!,C(/(!B(67+,*,(/!&(*.6!4-7B9(,(9D!-)('9--K(0!*.!,C(!

C*/,-'*4+9!(WB9-'+,*-.!V-'K$(

FBQM '(#?*$$#%:0&2*%"'

P+/(0!>B-.!,C(!B-/*,*)(!(WB9-'+,*-.!'(/>9,/!+4C*()(0!&D!,C(!4-7B+.D!,-!

0+,(U!+.!+66'(//*)(!,V-!BC+/(!hEFMU;EM!(WB9-'+,*-.!B'-6'+7!*/!
'(4-77(.0(0!*.!-'0('!,-!=>',C('!()+9>+,(!,C(!9*,C*>7!+.0!-,C('!'+'(!

7(,+9/!QA+U!?/U!G&T!B-,(.,*+9!-=!,C(!5'-B(',D^!

"$ %.!(WB9-'+,*-.!B'-6'+7U!4-./*/,*.6!-=!(WB+./*-.!-=!,C(!(W*/,*.6!
6'*0!/-!,C+,!9*,C-H/,'>4,>'+9!7+BB*.6U!B'-/B(4,*.6U!+.0!

9*,C-6(-4C(7*4+9!/+7B9*.6!-=!B(67+,*,(/!+.0!4->.,'D!'-4K/!,-!&(!
4-.,*.>(0!,-!,C(!(+/,U!/->,C!+.0!.-',C!-=!,C(!6'*0$!AC*/!V-'K!

V->90!B-,(.,*+99D!*.4'(+/(!,C(!/,'*K(!9(.6,C!-=!,C(!9*,C*>7!

9*,C-6(-4C(7*4+9!+.-7+9D!='-7!,C(!4>''(.,9D!K.-V.!9(.6,C!-=!;$2!
K7U!+.0!7+D!+9/-!C(9B!*.!0*/4-)('*.6!7-'(!'+'(H7(,+9!&-0*(/!*.!

>.0('(WB9-'(0!+'(+/!*.!,C(!(+/,!+.0!/->,C(+/,!B+',/!-=!,C(!49+*7!

&9-4K$!

#$ 8*.('+9-6*4+9!()+9>+,*-.!V-'K^!)('*=*4+,*-.!+.0!4-7B-/*,*-.!0+,+!
=-'!,+.,+9>7H&(+'*.6!7*.('+9/!+.0!*7B-',+.,!(WB9-'+,*-.!
*.0*4+,-'!7*.('+9/!Q&('D9U!\H=(90/B+'!+.0!7>/4-)*,(T!='-7!,C(!

+9&*,(H/B-0>7(.(!+.0!+9&*,(H,DB(!B(67+,*,(/!)*+!(9(4,'-.!

7*4'-B'-&(!+.+9D/*/$!

@$ %!/7+99!=*'/,!BC+/(!-=!0*+7-.0!0'*99*.6!B'-6'+7U!,-,+9*.6!"EMM!
7(,'(/U!*/!'(4-77(.0(0!,-!&(!*.*,*+,(0U!&-,C!*.!B+'+99(9U!+.0!
/>&/(e>(.,!,-!-,C('!=*(90!V-'KU!*.!,C(!+'(+/!-=!K.-V.!9*,C*>7!+.0!

'+'(H7(,+9!B(67+,*,(/$!AC*/!0'*99*.6!B'-6'+7!V*99!B-,(.,*+99D!,(/,!

,C(!(W,(.,!-=!,C(!K.-V.!'+'(H7(,+9!B(67+,*,(/!Q($6$U!5(67+,*,(/!
""U!"2!+.0!"]TU!&-,C!9+,('+99D!+.0!+,!0(B,C$!

;$ %!/(4-.0!BC+/(!-=!0*+7-.0!0'*99*.6!B'-6'+7!&(!B9+..(0!+.0!
(W(4>,(0U!0(B(.0*.6!>B-.!,C(!=+)->'+&*9*,D!-=!,C(!'(/>9,/!
-&,+*.(0!='-7!,C(!5C+/(!<!(WB9-'+,*-.!B'-6'+7$!!



! 2M!

-5.- d18F%+&

<.!-'0('!,-!*7B9(7(.,!'(4-77(.0+,*-./!7+0(!*.!,C(!B'(4(0*.6!/(4,*-.U!

,C(!=-99-V*.6!(/,*7+,(0!&>06(,!*.!,V-!BC+/(/!*/!'(4-77(.0(0!=-'!
+0)+.4*.6!,C(!B'-B(',D!,-!,C(!.(W,!9()(9$!I-7(!-=!,C(!&'(+K0-V./!-=!,C(!

(WB9-'+,*-.f0()(9-B7(.,!4-/,/!+'(!9*/,(0!&(9-V$!

$?"$"$ BG&3+*4*

3<I!0+,+!?-7B*9+,*-.!Q"E!0+D/T! ! ! ! ! ! h"MUMMM!

3'*0!?-./,'>4,*-.!Q/(9(4,(0!+'(+/T! ! ! ! ! ! h#MUMMM!
3'->.0!8+6.(,*4!I>')(D!Q/(9(4,(0!+'(+/T! ! ! ! ! h"#UMMM!

3(-9-6*4+9f/,'>4,>'+9!8+BB*.6!Q@M!0+D/!n!#!6(-9-6*/,/!}!! ! hFMUMMM!
#!6(-,(4C.*4*+./T!

I>B(')*/*-.! ! ! ! ! ! ! ! ! h"MUMMM!

8(+9/!+.0!%44-77-0+,*-.! ! ! ! ! ! ! h#EUMMM!
A'+./B-',+,*-.!Qo(C*49(/!}!%*'=+'(/TU!N>(9!+.0!I>BB9*(/! ! ! h"EUMMM!

3(-4C(7*4+9!%.+9D/*/!Q+//+DfVC-9(!'-4KT!! ! ! ! h"EUMMM!
5(,'-6'+BCD!+.0!_9(4,'-.!8*4'-B'-&(! ! ! ! ! hEUMMM!

G(B-',!+.0!L+,+!%.+9D/*/! ! ! ! ! ! ! h"EUMMM!

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH!
6J*4.4?A! ! ! ! ! ! ! ! ! "]2UMMM!
!

?-.,*.6(.4D!Q"McT! ! ! ! ! ! ! ! h"]U2MM!

>6$"2*J%")(*H! ! ! ! ! ! ! ! KDCE0LCC!
 

$@"$"# BG&3+*55*

L'*99*.6!n!"EMM!7!{!h"FMf7!Q+99!*.49>/*)(!n!'-4K!4-'*.6U!'--7! !! h#;MUMMM!
+.0!&-+'0U!7-&H0(7-&U!(,4T!

"!3(-9-6*/,!+.0!#!6(-,(4C.*4*+./! ! ! ! ! ! h@EUMMM!
5'-b(4,!I>B(')*/*-.! ! ! ! ! ! ! ! h2UEMM!

A'+./B-',+,*-.!Qo(C*49(/!}!%*'=+'(/TU!N>(9!+.0!I>BB9*(/! ! ! h"MUMMM!
Assaying         20,000 
G(B-',/!+.0!8+B/! ! ! ! ! ! ! ! h"MUMMM!

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH!
6J*4.4?A! ! ! ! ! ! ! ! ! @##UEMM!
!

?-.,*.6(.4D!Q"McT! ! ! ! ! ! ! ! h@#U#EM!
 

>6$"2*J%")(*HH! ! ! ! ! ! ! ! KIEF0LEC!
 
GRAND TOTAL (Phase I & II)! ! ! ! ! KEEBC0FEC!



! 2"!

FLQM (#[#+#%?#"'

!

%.,C-.DU!_$3$!

#MM;^!G(B-',!-.!6(-9-6*4+9!7+BB*.6!-=!,C(!3C-/,!J+K(!'+'(!7(,+9/!B'-B(',D!
-=!Y->/,-.!J+K(!8*.*.6!<.4$j!%//(//7(.,!N*9(!w#$#2F@;U!#]B$!%44-7B+.*(0!

V*,C!%BB(.0*4(/$!!
!

P'+.0U!%$U!3'-+,U!J$%U!J*..(.U!G$J$U!3+'9+.0U!8$<$U!P'(+K/U!N$[$!+.0!3>*9*+.*U!3$!

#MM:^!_7('+90!7*.('+9*Z+,*-.!+//-4*+,(0!V*,C!,C(!8+)*/!J+K(!B(67+,*,(!
6'->BU!.(+'!L'D0(.U!X.,+'*-j!AC(!?+.+0*+.!8*.('+9-6*/,U!o-9$!;2U!@"EH@@F$!!

!

P(+KC->/(U!3$5$!
":]:^!AC(!I*->W!J--K->,!A(''+.(^!+.!*7&'*4+,(!,C'>/,!/,+4K!'(9+,(0!,-!+!#$2"!

3+!+'4H4-.,*.(.,!4-99*/*-.j!3(-9-6*4+9!%//-4*+,*-.H8*.('+9-6*4+9!%//-4*+,*-.!
-=!?+.+0+U!5'-6'+7!V*,C!%&/,'+4,/U!)-9$!";U!B$!%@EH@F$!

!

"::"^![*..*B(6!G*)('!I>&B'-)*.4(j!3(-9-6D!-=!X.,+'*-U!X.,+'*-!3(-9-6*4+9!
I>')(DU!IB(4*+9!o-9>7(!;U!5+',!"U!B$#2:H@M"$!

!

#MM"^!5'(4+7&'*+.!3(-9-6D!-=!,C(!AC>.0('!J+K(!I(67(.,U![+&*6--.!%'(+j*(0!
I>77('!-=!N*(90![-'K!+.0!X,C('!%4,*)*,*(/U!#MM"U!X.,+'*-!3(-9-6*4+9!I>')(DU!

XB(.!N*9(!G(B-',!FM2MU!B$"EH"!,-!"EHF$!
!

#MM#^!5'(4+7&'*+.!6(-9-6D!-=!,C(![+&*6--.!+'(+j!(0!I>77+'D!-=!N*(90![-'K!

+.0!X,C('!%4,*)*,*(/U!#MM#U!X.,+'*-!3(-9-6*4+9!I>')(DU!XB(.!N*9(!G(B-',!F"MMU!
B$!"MH"!,-!"MHF$!

!
P(+KC->/(U!3$5$!+.0!5*6(-.U!J$!

#MM@^!5'(4+7&'*+.!3(-9-6D!-=!,C(!AC>.0('!J+K(!%'(+j!X.,+'*-!3(-9-6*4+9!

I>')(DU!5'(9*7*.+'D!8+B!5$@E#:U!I4+9(!"^#MU!MMM$!
!

P('6('U!P$G$!

"::M^!5'(4+7&'*+.!6(-9-6D!-=!J+)+9!+.0!Y+',7+.!,-V./C*B/j!X.,+'*-!
3(-9-6*4+9!I>')(DU!G(B-',!#2#U!2;B$!

!
P9+4K&>'.U!?$_$U!O-C./U!3$[$U!%D('U!O$!+.0!L+)*/U!L$[$!

"::"$![+&*6--.!/>&B'-)*.4(j!(0!3(-9-6D!-=!X.,+'*-U!X.,+'*-!3(-9-6*4+9!

I>')(D!IB(4*+9!o-9>7(!;U!5+',!"U!B$!@M@H@]"$!
!

P'(+K/U!N$[$!
":]M^!J*,C-BC*9(!7*.('+9*Z+,*-.!*.!.-',CV(/,('.!X.,+'*-^!'+'(H(9(7(.,!

6'+.*,-*0!B(67+,*,(/j!B$!EH:!(0*I>77+'D!-=!N*(90![-'K!+.0!-,C('!+4,*)*,*(/U!

":]MU!&D!,C(!3(-9-6*4+9!P'+.4CU!X.,+'*-!3(-9-6*4+9!I>')(DU!8*/4(99+.(->/!
5+B('!:F$!



! 2#!

!

!
!

P'(+K/U!N$[$!!
":]:^!X'*6*.!+.0!()-9>,*-.!-=!B('+9>7*.->/!6'+.*,(!+.0!'+'(!(9(7(.,!

B(67+,*,(!*.!,C(!L'D0(.!+'(+!-=!.-',CV(/,('.!X.,+'*-j!1.B>&9*/C(0!5C$L$!

,C(/*/U!?+'9(,-.!1.*)('/*,DU!X,,+V+U!X.,+'*-U!E;:B$!
!

"::"^!AC(!_.69*/C!G*)('!I>&B'-)*.4(j!(0!3(-9-6D!-=!X.,+'*-U!X.,+'*-!

3(-9-6*4+9!I>')(DU!IB(4*+9!o-9>7(!;U!B$!#@MH#2]$!
!

P'(+K/U!N$[$!+.0!O+.(/U!L$%$!
"::"^!3'+.*,(H'(9+,(0!7*.('+9*Z+,*-.!-=!,C(!L'D0(.!+'(+U!I>B('*-'!5'-)*.4(!

-=!.-',CV(/,('.!X.,+'*-j!3(-9-6*4+9!%//-4*+,*-.H8*.('+9-6*4+9!%//-4*+,*-.!-=!

?+.+0+HI-4*(,D!-=!_4-.-7*4!3(-9-6*/,/U!O-*.,!%..>+9!8((,*.6!"::"U!N*(90!
A'*B!P2H3>*0(&--KU!2"B$!

!

P'(+K/U!N$[$!+.0!\>(C.('U!I$!
":];^!5'(4+7&'*+.!6(-9-6D!-=!,C(!_+69(!G*)('H3C-/,!J+K(!+'(+U!\(.-'+!

L*/,'*4,j!X.,+'*-!3(-9-6*4+9!I>')(DU!8+B!5$#F#@U!I4+9(!"^@"!F]M$!
!

P'(+K/U!N$[$!+.0!8--'(U!O$8$U!O'$!

"::#$!AC(!3C-/,!J+K(!&+,C-9*,CU!I>B('*-'!5'-)*.4(!-=!.-',CV(/,('.!X.,+'*-^!
+!=(',*9(U!B('9>7*.->/U!6'+.*,(H'+'(H(9(7(.,!B(67+,*,(!/D/,(7j!AC(!?+.+0*+.!

8*.('+9-6*/,U!o-9$!@MU!]@EH]2F$!
!

P'(+K/U!N$[$!+.0!X/7+.*U!<$%$!

":]:^!AC(!B('+9>7*.->/!6'+.*,(H'+'(!(9(7(.,!B(67+,*,(!+//-4*+,*-.!*.!,C(!
.-',CV(/,('.!I>B('*-'!5'-)*.4(j!B'(/(.,+,*-.!+.0!%&/,'+4,U!X.,+'*-!+.0!

8*.(/!8*.('+9/!ID7B-/*>7U!A-'-.,-U!X.,+'*-U!L(4(7&('!":]:$!

!
P'(+K/U!N$[$!+.0!A*.09(U!%$3$!

"::2^!G+'(!(9(7(.,!(WB9-'+,*-.!B-,(.,*+9!-=!,C(!I(B+'+,*-.!J+K(!+'(+^!%.!
(7('6*.6!,+'6(,!=-'!P*K*,+H,DB(!7*.('+9*Z+,*-.!*.!,C(!I>B('*-'!5'-)*.4(!-=!

.-',CV(/,!X.,+'*-U!X.,+'*-j!X.,+'*-!3(-9-6*4+9!I>')(DU!XB(.!N*9(!G(B-',!

E:FFU!#2B$!
!

P'(+K/U!N$[$U!P-.0U![$L$U![(/,('7+.U!?$O$!+.0!Y+''*/U!a$!
":2F^!XB('+,*-.!\(.-'+H_+'!N+99/U!L'D0(.Ho('7*99*-.!P+D!IC((,U!L*/,'*4,!-=!

\(.-'+U!X.,+'*-!L*)*/*-.!-=!8*.(/U!5'(9*7*.+'D!8+B!5$"M#@U!I4+9(!"^F@!@FM$!

!
P'(+K/U!N$[$U!P-.0U![$L$U!+.0!I,-.(U!L$!

":2]^!5'(9*7*.+'D!6(-9-6*4+9!/D.,C(/*/!-=!,C(!_.69*/C!G*)('!I>&B'-)*.4(U!

a-',CV(/,('.!X.,+'*-U!+.0!*,/!&(+'*.6!>B-.!7*.('+9!(WB9-'+,*-.j!X.,+'*-!
3(-9-6*4+9!I>')(DU!8*/4$!5+B('!2#U!E;B$!

!



! 2@!

!

!
P'(+K/U!N$[$U!A*.09(U!%$3$!+.0!I7*,CU!I$G$!!

"::]^!G+'(H7(,+9!7*.('+9*Z+,*-.!+//-4*+,(0!V*,C!,C(!P('(./!G*)('HI+4C*6-!
/>&B'-)*.4*+9!&->.0+'DU!.-',CV(/,('.!X.,+'*-^!0*/4-)('D!-=!+!.(V!Z-.(!-=!

4-7B9(WH,DB(U!B(,+9*,(H/>&,DB(!B(67+,*,(!+.0!*7B9*4+,*-./!=-'!=>,>'(!

(WB9-'+,*-.j!B$"F#H"]#!(0*X.,+'*-!3(-9-6*4+9!I>')(DU!8*/4(99+.(->/!5+B('!
"F:$!

!

P'(+K/U!N$![$U!I(9V+DU!O$P$U!+.0!A*.09(U!%$3$!
#MM@^!N(',*9(!B('+9>7*-.>/!6'+.*,(/!+.0!'(9+,(0!'+'(H(9(7(.,!7*.('+9*Z+,*-.!

*.!B(67+,*,(/U!I>B('*-'!5'-)*.4(U!a-',CV(/,!+.0!a-',C(+/,!X.,+'*-^!
XB('+,*-.!A'(+/>'(!Y>.,j!X.,+'*-!3(-9-6*4+9!I>')(DU!XB(.!N*9(!G(B-',!FM::U!

"2:B$!

!
P'(+K/U!N$![$U!I(9V+DU!O$P$U!+.0!A*.09(U!%$3$!

#MME^!N(',*9(!B('+9>7*.->/!6'+.*,(/!+.0!'(9+,(0!'+'(H(9(7(.,!7*.('+9*Z+,*-.!

*.!B(67+,*,(/U!I>B('*-'!5'-)*.4(!-=!X.,+'*-j!(0!J*..(.U!G$J$!+.0!I+7/-.U!<$8$U!
+8(,.63U!G+'(H(9(7(.,!3(-4C(7*/,'D!+.0!8*.('+9!L(B-/*,/U!3(-9-6*4+9!

%//-4*+,*-.!-=!?+.+0+U!3%?!IC-',!?->'/(!a-,(/!"2U!B$!]2H"#E$!
!

s('.tU!5$!!

":]:+^!?C+'+4,('*/,*4/!-=!B(67+,*,(!0(B-/*,/!-=!,+.,+9>7j!B$!":EH#@:!(0!5$!
8-99('U!5$!s('.t!+.0!N$!I+>B(!Q(0*,-'/TU!J+.,C+.*0(/U!A+.,+9>7U!+.0!a*-&*>7U!

IB'*.6('Ho('9+6U!a(V!i-'K$!
!!

":]:&^!_WB9-'+,*-.!/,'+,(6D!+.0!7(,C-0/!=-'!B(67+,*,(!0(B-/*,/!-=!,+.,+9>7j!

B$!#2;H@M#!(0!5$!8-99('U!5$!s('.t!+.0!N$!I+>B(!Q(0*,-'/TU!J+.,C+.*0(/U!
A+.,+9>7U!+.0!a*-&*>7U!IB'*.6('Ho('9+6U!a(V!i-'K$!!

!

"::"^!G+'(H(9(7(.,!6'+.*,*4!B(67+,*,(/^!5+',!<U!+.+,-7D!+.0!*.,('.+9!
()-9>,*-.!-=!B(67+,*,(!0(B-/*,/j!3(-/4*(.4(!?+.+0+U!o$!"]U!a-$!#U!B$;:HF2$!

!
#MME^!AC(!A+.4-!'+'(H(9(7(.,!B(67+,*,(!0(B-/*,U!8+.*,-&+^!'(6*-.+9!4-.,(W,U!

*.,('.+9!+.+,-7DU!+.0!69-&+9!4-7B+'*/-./j!!50!J*..(.U!G$J$!+.0!I+7/-.U!<$8$U!

+8(,.63U!G+'(H(9(7(.,!3(-4C(7*/,'D!+.0!8*.('+9!L(B-/*,/U!3(-9-6*4+9!
%//-4*+,*-.!-=!?+.+0+U!3%?!IC-',!?->'/(!a-,(/!"2U!B$!"#2H"E]$$!

!
s('.tU!5$!+.0!_'4*,U!A$I$!

#MME^!?9+//*=*4+,*-.!-=!6'+.*,*4!B(67+,*,(/!'()*/*,(0j!AC(!?+.+0*+.!

8*.('+9-6*/,U!)-9$!;@U!.-$FU!#MMEH#M#F$!
!

s('.tU!5$!+.0!8(*.,Z('U!G$!

":]]^!N(',*9(!6'+.*,(/!*.!,C(!%'4C(+.!+.0!5'-,('-Z-*4!=*(90/!-=!'+'(H(9(7(.,!
B(67+,*,(/^!4'>/,+9!(.)*'-.7(.,U!6(-4C(7*/,'D!+.0!B(,'-6(.(,*4!

'(9+,*-./C*B/j!(0!G$5$!A+D9-'!+.0!L$N$!I,'-.6!Q(0*,-'/TU!G(4(.,!%0)+.4(/!*.!,C(!



! 2;!

3(-9-6D!-=!3'+.*,(HG(9+,(0!8*.('+9!L(B-/*,/U!AC(!?+.+0*+.!<./,*,>,(!-=!

8*.*.6!+.0!8(,+99>'6DU!IB(4*+9!5>&9*4+,*-.!@:U!B$!"2FH#MF$!
!

!
!

s('.tU!5$U!_'4*,U!A$I$!+.0!o+./,-.(U!5$O$!!

"::]^!8*.('+9-6D!+.0!B(,'-9-6D!-=!,C(!A+.4-!'+'(H(9(7(.,!B(67+,*,(!
0(B-/*,U!/->,C(+/,('.!8+.*,-&+U!<.,('.+,*-.+9!8*.('+9-6*4+9!%//-4*+,*-.U!"2,C!

3(.('+9!8((,*.6!A-'-.,-!"::]U!N*(90!A'*B!3>*0(&--K!PFU!2;B$!

?C-'9,-.U!J$!
! "::"^!3(-9-6*4+9!C*/,-'D!-=!,C(!I+.0D&(+4C!J+K(!+'(+U!I*->W!J--K->,H

L*.-'V*4!
P(9,U![+&*6--.!/>&B'-)*.4(!+.0!*,/!*7B9*4+,*-./!=-'!6-90!(WB9-'+,*-.j!

X.,+'*-!3(-9-6*4+9!I>')(DU!XB(.!N*9(!G(B-',!E2E#U!"::B$!

!
L'-/,U!%$5$!+.0!Y>.,U!L$!

"::2^!3(-9-6*4+9!G(B-',!-.!,C(!?-'-.+!3-90!?-'B-'+,*-.!-.!,C(!A'->,=9D!

QP'-V.'*06(T!3-90!5'-B(',D$!
!
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