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0#16I(AB#(4-3B#(#",&#(G'1&,3,G'&#2(,%(1#",7,-6+(1,&6'"+(&B'&(,%(&61%("#7,&,$,K#2(&B#,1(G-H#1I(

AB#+#(1,&6'"+(H#1#(.1#56#%&"*(2#G,3&#2(-%(3#1'$,3(N#++#"+('+(H#""I(AB#(.,%#+&(-.(&B#+#(

2#3-1'&#2(3#1'$,3+(H-6"2(9#(#J3B'%7#2(9#&H##%(#",&#+(-.(2,..#1#%&(1#7,-%+(-.(&B#(4-3B#(

+&'&#I(AB,+(+#1N#2(&-(1#,%.-13#('%2(.61&B#1("#7,&,$,K#(&B#(2-$,%'%&(G-",&,3'"(,2#-"-7*(-.(&B#(

4-3B#I((

L-%7(2,+&'%3#(#J3B'%7#(-.(31'.&(7--2+(,+('"+- (3-$$-%(,%()%2#'%(36"&61#I(AB,+(

$-N#$#%&(-.(7--2+(3'%(1#+6"&(,%(71-6G+(B'N,%7('33#++(&-(7--2+(&B#*(H-6"2(%-&(-&B#1H,+#(

9#('9"#(&-(-9&',%I(>%2#1+&'%2,%7(&B,+($-N#$#%&(-.(31'.&(7--2+(3'%(1#N#'"(36"&61'"(&,#+('%2(

,%&#1'3&,-%+I(M%(&B#(L'&#()13B',3(0#1,-2(,%(&B#(L'^#(A,&,3'3'(9'+,%8(,%B'9,&'%&+(-.(&B#(M+"'%2(

-.(&B#(<6%(H#1#(-9&',%,%7(-9+,2,'%(.1-$('+(.'1('+(\`X(^$('H'*(O<&'%,+B8(#&('"I(\YY\QI(E*(

3-$9,%,%7(&B,+(2'&'(H,&B(^%-H"#27#(-.(+,$,"'1(3#1'$,3(+&*",+&,3(G'&&#1%+8(,&(3'%(9#(,%.#11#2(

&B'&(&B#(,%B'9,&'%&+(-.(&B#(,+"'%2(H#1#($',%&',%,%7("-%7(2,+&'%3#(#J3B'%7#(%#&H-1^+(H,&B(

71-6G+(-%(&B#($',%"'%2I(C#+G,&#(9#,%7(+#G'1'&#2(9*(B6%21#2+(-.(^,"-$#&#1+8(&B#(-336G'%&+(

-.(&B#(M+"'%2(-.(&B#(<6%(H#1#('9"#(&-(1#$',%(G'1&(-.('(91-'2#1(36"&61'"(&1'2,&,-%(&B1-67B(&B#(

#J3B'%7#(-.(31'.&(7--2+I((

)2N'%3#+(,%(31'.&(G1-263&,-%(&#3B%,56#+('%2(3-$G"#J(G-",&,3'"(+*+&#$+('1#(

.1#56#%&"*('++-3,'&#2(H,&B(-%#('%-&B#1I(0-",&,3'"(#",&#+(B'N#("-%7(1#,%.-13#2(&B#,1(-H%(

G-H#1(H,&B(7--2+(HB,3B(1#56,1#(+,7%,.,3'%&("'9-1(&-(+G#3,'",K#2(^%-H"#27#(&-(G1-263#(
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O0#1#71,%#(VddVQI(E*(3-%&1-"",%7(&B#(^%-H"#27#('%2(1#"'&#2(7--2+8(#",&#+('1#('9"#(&-(

"#7,&,$,K#(&B#,1('6&B-1,&*('%2(3-%&1-"(-N#1(&B#("-H#1(3"'++I((
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AB#(6+#(-.('%'"*&,3'"(3B#$,+&1*(,%('13B'#-"-7,3'"(,%N#+&,7'&,-%+(,+(%-&(%#HI(AB#(

#'1",#+&(6+#(-.(3-$G-+,&,-%'"('%'"*+#+(-%('13B'#-"-7,3'"( $'&#1,'"+(-33611#2(,%(&B#(

#,7B&##%&B('%2(#'1"*(%,%#&##%&B(3#%&61,#+(O["'+3-3^(\YYac(0-""'128(#&('"I(\YY`U]QI(M%(&B#(

VdaY+8(,%263&,N#"*(3-6G"#2(G"'+$'($'++(+G#3&1-$#&1*(H'+(,%&1-263#2('+('($#&B-2(.-1(

3-%263&,%7(#"#$#%&'"('%'"*+,+(-.('1&,.'3&+I(M%(&B#(\V+&(3#%&61*8(&H-(-.(&B#($-+&(G-G6"'1(

$#&B-2+(-.('%'"*&,3'"(3B#$,+&1*(,%(&B#()%2#+('1#("'+#1('9"'&,-%(,%263&,N#"*(3-6G"#2(G"'+$'(

$'++(+G#3&1-$#&1*(OL)PM/0P4<Q('%2(RP1'*(S"6-1#+3#%3#(ORFSQI(

M%(1#3#%&(*#'1+8(&#3B%,56#+(.1-$('%'"*&,3'"(3B#$,+&1*(B'N#(9#3-$#(G'1&,36"'1"*(

G-G6"'1(,%()%2#'%('13B'#-"-7*(OC6++69,#6J8(#&('"I(\YY`c(0,+3,&#"",8(#&('"I(\YVXc(<B'11'&&8(#&(

'"I(\YVXc(<B'11'&&8(#&('"I(\YYdQI() %'"*&,3'"(3B#$,+&1*(B'+(3-%&1,96&#2(+,7%,.,3'%&"*(&-(&B#(

^%-H"#27#(-.(3#1'$,3(G1-263&,-%('%2('356,+,&,-%(,%(&B#(4-56#76'(T'""#*(,%(+-6&B#1%(0#16I(

<&62,#+(B'N#(9##%(3-%263&#2(,%(&B#(4-56#76'(1#7,-%(B'N#(,2#%&,.,#2(&B#(1'H(3"'*(

1#+-613#+('N',"'9"#(.-1(3#1'$,3(G1-263&,-%(O<B'11'&&8(#&('"I(\YYdQI(?,&B(&B#+#(2'&'(

'N',"'9"#8(,&(,+(G-++,9"#(&-(,2#%&,.*(.1-$(HB,3B(3"'*(71-6G(+'$G"#2(3#1'$,3+(H#1#(G1-263#2I(

AB,+('""-H+(.-1(56#+&,-%+(-.(1#+-613#('33#++('%2(#J3B'%7#(%#&H-1^+(&-(9#('221#++#2('&('(

.,%#1(71',%#2(1#+-"6&,-%(&B'%(2-#+(N,+6'"('%'"*+#+I(T,+6'"('%'"*+,+(2#$-%+&1'&#+(&B'&(

$'&#1,'"(+&*"#+('1#(H,2#"*(+B'1#28(96&('%'"*&,3'"(3B#$,+&1*(3'%(&1'3#($-N#$#%&(-.(&B#(

'3&6'"(31'.&(7--2+I(
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AB,+(&B#+,+(,+(-17'%,K#2(,%&-(+,J(3B'G&#1+I(/B'G&#1(\(2#+31,9#+(&B#(36"&61'"('%2(

#%N,1-%$#%&'"(9'3^71-6%2(-. (0#16('%2(&B#(4-56#76'(T'""#*I(M&(91,#."*(2#+31,9#+(&B#(

N'1,-6+(+&'&#+(&B'&(B'N#(3-%&1-""#2(4-56#76'8('+(H#""('+(&B#(G'1&,36"'1,&,#+(-.(,&+(#3-"-7,3'"(

+#&&,%7I(/B'G&#1(Z(G1#+#%&+(&B#($#&B-2-"-7,#+(6+#2(,%(&B,+(&B#+,+(G1-_#3&8('+(H#""('+('(91,#.(

B,+&-1*(-.(3-$G-+,&,-%'"('%'"*+#+(,%('13B'#-"-7*I(/B'G&#1(W(2#+31,9#+(&B#(1#+#'13B(2#+,7%(

-.(&B#(+&62*I(AB,+(3B'G&#1('"+-(,%3"62#+(2#+31,G&,-%+(-.(&B#(&H-('13B'#-"-7,3'"(+,&#+(+&62,#28(

1#+#'13B(56#+&,-%+8('%2(&B#(G1-3#261#+(.-1(3-%263&,%7(&B#('%'"*+#+I(/B'G&#1(X(G1#+#%&+(&B#(

2'&'(2#1,N#2(.1-$(3-$G-+,&,-%'"('%'"*+#+(-.(#'1"*(/-"-%,'"(G-&&#1*I(L'+&"*8(3B'G&#1(](

2,+36++#+(&B#(1#+6"&+('%2(G1#+#%&+(,%&#1G1#&'&,-%+(-.(&B#(2'&'I(( (
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AB,+(&B#+,+(3-$G'1#+(31'.&(G1-263&,-%('&(&H-(&*G#+(-.(3-"-%,'"(<G'%,+B(+#&&"#$#%&(,%(

&B#(4-56#76'(T'""#*8(0#16c('%("(%'+&"(#,0 '%2('(!"#$%%&*(I(AB#("(%'+&"(#,0 +*+&#$(H'+(

%-&('(71'%&(-.("'%28(96&(1'&B#1(&B#(1,7B&(&-(3-""#3&(&1,96&#8('%2(6&,",K#(,%2,7#%-6+(,%B'9,&'%&+(

H,&B,%('(+#&(-.(9-6%2'1,#+(.-1("'9-1(OL-3^B'1&(VddWUVVQI()(!"#$%%&*(0H'+(&B#(1#+#&&"#$#%&(

-.("-3'"()%2#'%(G-G6"'&,-%+(,%&-(-%#(&-H%8(&-(#%'9"#(-N#1+,7B&(9*(&B#(<G'%,+BI(AB#+#(&H-(

+*+&#$+(H-1^#2(,%(3-%_6%3&61#(&-(.'3,",&'&#(&B#(3-%&1-"(-. 8('%2(#JG"-,&("'9-1(.1-$ 8(&B#(

,%2,7#%-6+(G-G6"'&,-%I(! +&'9",+B$#%&(-.(&B#(!"#$%%&*(0'%2("(%'+&"(#,0 +*+&#$('1-+#(.1-$(

'("-%7(B,+&-1*(-.(3-"-%,K'&,-%(9*($'%*(+&'&#+(&B1-67B-6&()%2#'%(G1#PB,+&-1*I((
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AB#(G1#P/-%&'3&()%2#+('1#(3B1-%-"-7,3'""*(2,N,2#2(,%&-('(+#1,#+(-.(=-1,K-%+('%2(

M%&#1$#2,'&#(0#1,-2+I(=-1,K-%+('1#(2#.,%#2(9*(H,2#+G1#'2(+,$,"'1,&*(-.('1&,.'3&+('%2(

'13B,&#3&61#('31-++('(91-'2(7#-71'GB,3'"(1'%7#(O<&-%#P4,""#1(VddZQI(M%()%2#'%(

3B1-%-"-7,#+8(&B#(B-1,K-%+('1#(+#G'1'&#2(9*(M%&#1$#2,'&#(0#1,-2+8(HB,3B('1#(3B'1'3&#1,K#2(

9*(3-%+,2#1'9"#(2,N#1+,&*(,%($'&#1,'"(+&*"#+I(?B,"#(&B#1#(,+(3-%&,%6#2(2#9'&#('+(&-(&B#(#J'3&(

2#",%#'&,-%+(9#&H##%(#'3B(+692,N,+,-%(-.(&,$#8(&B#1#('1#(3-$$-%"*('71##2(2'&#(#+&,$'&#+(

OA'9"#(VQ(O<&-%#P4,""#1(VddZQI(E#3'6+#(&B,+(&B#+,+(.-36+#+(-%(&B#(<G'%,+B(/-"-%,'"(#1'8(M(

-%"*(91,#."*(2#+31,9#(#'1",#1(G#1,-2+(-.()%2#'%(G1#PB,+&-1*('%2(.-36+($-1#(#J&#%+,N#"*(-%(

&B#(+-3,'"('%2(G-",&,3'"("'%2+3'G#(,%(&B#(3#%&61*(9#.-1#(<G'%,+B(3-%56#+&8('+(H#""('+(&B#(

#'1"*(/-"-%,'"(0#1,-2(,&+#".I((
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/B,1,9'*'(O3-'+&Q(
VYYYfVVXYPVW`X(
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AB#(L'&#(=-1,K-%(,%(0#16(O3'I()ICI(VWXYPVXZ\Q(,+(3B'1'3&#1,K#2(9*(&B#(1'G,2('+3#%&(

-.(&B#(M%3'(!$G,1#I(AB#(M%3'(!$G,1#(+G1#'2(-6&(.1-$(&B#(/6K3-(T'""#*(,%,&,'""*('31-++(&B#(

B,7B"'%2+(-.(0#16('%2(H'+('9"#(&-(&'^#('2N'%&'7#(-.8('%2(#N#%&6'""*(3-%56#1(&B1-67B(.-13#(

'%2(,2#-"-7*8(&B#(9'"^'%,K#2()%2#'%(G-G6"'&,-%(OE'6#1('%2(/-N#*(\YY\QI(AB#(1,+#('%2(

#JG'%+,-%(-.(&B#(M%3'(!$G,1#(H'+(1'G,2I(M%('GG1-J,$'&#"*(-%#(3#%&61*(&B#(M%3'(&--^ (3-%&1-"(

-.(X8XYY(^$(-.(&B#()%2#+(4-6%&',%(1'%7#(-.(<-6&B()$#1,3'(O4-+#"#*(\YYVU`QI(AB#(M%3'(

+GB#1#(-.(,%."6#%3#(+&1#&3B#2(.1-$($-2#1%(2'*(!36'2-1(+-6&B(,%&-(/B,"#8('%2(&B#(N'+&(

#$G,1#(H'+(^%-H%('+(A'B6'%&,%+6*68(-1(jAB#(L'%2(-.(&B#(S-61(k6'1&#1+l(O4-+#"#*(

\YYVU`QI((

AB#(M%3'(#J#13,+#2('(N'1,#&*(-.(+&1'&#7,#+(&-(71-H(&B#,1(#$G,1#I(AB#(#+&'9",+B$#%&(-.(

&B#+#($#&B-2+(3'%(9#(&1'3#2(9'3^(&-(&B#(-1,7,%+(-.(&B#(M%3'(,%(&B#(/6K3-(T'""#*I(0-",&,3'"(

3-%&1-"(H'+ (9-&B(2,1#3&('%2(,%2,1#3&I(C,1#3&(3-%&1-"(-.(&B#(+611-6%2,%7(N'""#*+(H'+(

#+&'9",+B#2(&B1-67B(.-13#8(HB,"#(,%2,1#3&(3-%&1-"(-.(-&B#1(N'""#*+(H'+(#%'3&#2(&B1-67B(

$'1 1,'7#('"",'%3#+(OE'6#1('%2(/-N#*(\YY\c(F,3#(\YVVU`Vc(?#1%^#(\YVZUZYQI(C#+G,&#(&B#(

1'%7#(-.('GG1-'3B#+(6&,",K#2(9*(&B#(M%3'(,%(&B#,1(+&'&#31'.&8(&B#(M%3'(!$G,1#("'+&#2(-%"*('(

+B-1&(&,$#I(AB#(2#3",%#(-.(&B,+(N'+&(#$G,1#(1#+6"&#2(%-&(-%"*(.1-$(<G'%,+B('11,N'"(,%(<-6&B(

)$#1,3'(96&('"+-( .1-$ (,%&#1%'"(3-%.",3&('$-%7(&B#(M%3'(#",&#I(((
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01,-1(&-(&B#('11,N'"(,%(&B#(.,1+&(B'".(-.(&B#(V]&B(3#%&61*(-.(&B#(<G'%,+B(%'(1$&)2,#'!) (,%(

<-6&B()$#1,3'8(!61-G#'%(2,+#'+#(H'+(+G1#'2,%7(+-6&B(1'G,2"*(,%(&B#(.-1$(-.(<$'""(0-JI(AB#(

2,+#'+#(2#3,$'&#2(&B#(,%2,7#%-6+(G-G6"'&,-%(-.(D-1&B('%2(<-6&B()$#1,3'8(H#'^#%,%7(

G-G6"'&,-%+('%2("#'N,%7(&B#$(N6"%#1'9"#(OL'1+#%(VddWQI(AB#("'+&(M%3'(#$G#1-1(G1,-1(&-(&B#(

'11,N'"(-.(&B#(<G'%,+B8(?'*%'(/'G'38(2,#2(6%#JG#3&#2"*I(AB,+("#.&(&B#(M%3'(!$G,1#(,%('(+&'&#(

-.(3,N,"(H'1(-N#1(HB-(H'+(&B#(1,7B&.6"(B#,1(-.(?'*%'(/'G'3I(AH- PB'".(91-&B#1+8(=6'+3'1('%2(

)&'B6'"G'8(.-67B&(.-1(&B#(1,7B&(&-(+633##2(?'*%'(/'G'3('+(#$G#1-1I(M&(H'+()&'B6'"G'(HB-(

#N#%&6'""*(&--^(&B#(&B1-%#I(=#(H'+('"+-(,%(G-H#1(HB#%(&B#(<G'%,+B('11,N#2(-%(&B#(

G#1,GB#1*(-.(&B#(M%3'(!$G,1#I(
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S1'%3,+3-(0,K'11-('%2(&B#(<G'%,+B('&(/-'56#8(!36'2-1(,%(VXZV(OCe)"&1-*(\YY\UZVVQI(D-&(

"-%7('.&#18(9*(D-N#$9#1(VXZ\8(&B#(<G'%,+B(9#7'%(&-(N#%&61#(,%&-(&B#()%2#+(1#7,-%(-.(<-6&B(

)$#1,3'( OCe)"&1-*(\YY\UZV\QI(AB,+(#JG"-1'&,-%($'1^+(&B#(9#7,%%,%7(-.(&B#(/-"-%,'"(0#1,-2(

,%(&B#()%2#+(OF,3#(\YVVU]dQI(;%(VX(D-N#$9#1(VXZ\(&B'&(&B#(<G'%,+B('11,N#2(,%(/'_'$'13'8(

0#16('%2(#%3-6%&#1#2(&B#(M%3'("#'2#1()&'B6'"G'(OCe)"&1-*(\YY\UZV\QI(AB#(<G'%,+B(

3'G&61#2('%2(B#"2(&B#(M%3'(#$G#1-1(.-1(1'%+-$I().&#1(#,7B&($-%&B+8(2#+G,&#(&B#(1'%+-$(

9#,%7($#&8(&B#(<G'%,+B(#J#36&#2()&'B6'"G'(O4-+#"#*(\YYVUVVQI((

?,&B(&B#(#J#36&,-%(-.()&'B6'"G'8(&B#(<G'%,+B(H#1#("#.&(H,&B(&B#(G1-9"#$(-.(B-H(&-(

3-%&1-"(&B#(N'+&(M%3'(!$G,1#I(AB#($#&B-2(-.(3-%&1-"('&&#$G&#2(9*(&B#(<G'%,+B(H'+(&B#(

#+&'9",+B$#%&(-.('(G6GG#&(16"#1I(AB#(.,1+&(16"#1(H'+(AB6G'(?'""G'8(96&(B,+(1#,7%(H'+(+B-1&P

",N#2I(S-""-H,%7(B,+(16"#8('( +#1,#+(-.(G6GG#&(16"#1+(-336G,#2(&B#(&B1-%#8(96&(%-%#(-.(&B#$(

+&'*#2(,%(G-H#1("-%7I((
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<G'%,+B(,%(VXZ]('%2(#+3'G#2I(AB,+(1#+6"&#2(,%(&B#(M%3'(#+3'G,%7(&-(T,"3'9'$9'8(0#16(HB#1#(

B#("',2(+,#7#(&-(/6K3-('%2(&B#(<G'%,+B(.-1(.-1&*(*#'1+(OE'6#18(#&('"I(\YV]QI(AB,+(1#9#"",-%(

#%2#2(HB#%(T,3#1-*(S1'%3,+3-(2#(A-"#2-(2#$'%2#2('%('&&'3^(-%(&B#($-6%&',%(+&1-%7B-"2(
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'%2(&B#(.'""(-.(&B#(.,%'"(M%3'(B-"2-6&I(

<G'%,+B(,%.,"&1'&,-%(&B1-67B(&B#()%2#+(1#7,-%(H'+('(+"-H(G1-3#++I(S1'%3,+3'%(.1,'1+(

H#%&('B#'2(-.(&B#(%'(1$&)2,#'!") ('%2(3-"-%,+&+I(AB#+#(.1,'1+(#+&'9",+B#2(#'%2!&(,)(261,%7(

&B#(VXWYm+(,%('%(#..-1&(&-(/'&B-",3,K#(&B#(,%2,7#%-6+(G-G6"'&,-%I(AB#+#(#'%2!&(,)(H#1#(

&-H%+(.-36+#2('1-6%2(' (3B613B('%2(3-%+&163&#2(.-""-H,%7(&B#(<G'%,+B('13B,&#3&61'"(3'%-%I(

AB#(#'%2!&(,)0H#1#(G61G-+#.6""*(3-%+&163&#2('&(M%3'('2$,%,+&1'&,N#(+,&#+(26#(&-(&B#,1(
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3.4.1 Optical Emission Spectrometry 
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3.4.2 Atomic Absorption Spectrometry 
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3.4.3 Instrumental Neutron Activation Analysis 
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3.4.4 Scanning Electron Microprobe 
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Figure 1. Location of the Moquegua Valley, Tiwanaku, and Wari territories in the Moquegua Valley, and
geological formations present within the survey region.

production during the Middle Horizon in Moquegua. In this paper we present results
of investigations into differential clay procurement during the Middle Horizon.

Surveys in 2005 and 2006 established that clays are widely available in the
Moquegua Valley, particularly in the Quaternary alluvial deposits along the valley
bottom and in tributary quebradas, or dry ravines. However, in order to make links
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+6$$,&(-.(A-1'&'()"&'I( AB#('13B,&#3&61'"(1#$',%+('&(<'9'*'(3-N#1 (.,N#(&-(+,J(B'8(96&(&B#(

'13B,&#3&61#(,+(2,+G#1+#2(-N#1('%('1#'(-.(VX(B'(OEt17,(VddZUV`]c(/B'3'"&'%'(/-1&#K(

\YVWUVWc(F,3#(\YV\U`QI(AB#(+,&#(,+("-3'&#2('&(\ 8ZX`($'+"I((

AB#(+,&#(,+(G"'3#2(,%('%(,%2#.#%+,9"#(N'""#*(9-&&-$I(D#'19*(&B#(+,&#('1#(G1-263&,N#(

'71,36"&61'"("'%2+8('%2(&#11'3#2(B,""+,2#+I(AB,+(,+(6%",^#($'%*(G1#P/-%&'3&(+,&#+(&B'&('1#(

"-3'&#2(-%(2#.#%+,N#("'%2+3'G#+8(+63B('+(1,27#+(-1(B,""&-G+I(AB#(2#+3#%&(.1-$(&B#(&-H%(-.(

M"69'*'(&-(<'9'*'(.#'&61#+(+#N#1'"(%'&61'"(+G1,%7+8(-1(3$1$&')8(HB,3B(G1-N,2#(H'&#1(.-1(

'71,36"&61#(,%&-(&B#($-2#1%(#1'(OEt17,(VddZUV`aQI((

AB#(-1,7,%(-.(&B#(%'$#(<'9'*'(,+(6%3#1&',%I(M&(,+(+677#+&#2(&B'&(<'9'*'(3-$#+(.1-$(

&B#(%-H(#J&,%3&(06^,%'("'%76'7#I(06^,%'(,+(&B-67B&(&-(B'N#(9##%('(B,7B(+&'&6+("'%76'7#8(

HB,3B(H-6"2(#JG"',%(HB*(+-$#(M%3'(16"#1+(B'2(06^,%'(%'$#+(OF,3#(\YVZU`VQI(AB#(#%2,%7(

-.(j ?,-, l(,+(HB'&(+677#+&+(&B'&(<'9'*'(,+(-.(06^,%'(-1,7,%I(AB,+(+677#+&,-%(,+(+",7B&"*(

3-%&#%&,-6+(&B-67B8(9#3'6+#(&B#(G1#+#%3#(-.(06^,%'(+G#'^#1+(,%(&B#(4-56#76'(1#7,-%(,+(

%-&(3-$G"#&#"*('71##2(6G-%(OF,3#(\YVZU`VQI((

)+(H,&B(A-1'&'()"&'8(&B#(.,1+&(2-36$#%&'1*(#N,2#%3#(.-1('("-3'&,-%(9*(&B#(%'$#(-.(

<'9'*'(,+(,%(0,K'11-m+('++,7%$#%&(-.("(%'+&"(#,) (,%(&B#(1#7,-%(-.(>9,%'+(&-(D-76#1-"(2#(

>""-'( OF,3#(\YVVUVY]QI(M%(&B,+(2-36$#%&('("-3'&,-%(3'""#2(j<,9'B'l(,+(",+&#2I(AB,+(2-36$#%&(

.1-$(VXWY(3-6"2(9#(&B#(.,1+&(2-36$#%&(1#.#1#%3,%7(&-(<'9'*'I((

<'9'*'(-336G'&,-%(G-++,9"*(9#7'%(9#.-1#(<G'%,+B(3-%56#+&I(M&(B'+(9##%(+677#+&#2(

&B'&(<'9'*'(H'+('%(M%3'(+#&&"#$#%&8(-336G,#2(9*(#",&#+('%2(.6%3&,-%#2('+('%('2$,%,+&1'&,N#(

3#%&#1(OEt17,(VddZU\`]c(F,3#(\YVZU]]QI(AB,+(3"',$(,+(+6GG-1&#2(9*(&B#(G1#+#%3#(-.(M%3'(

3#1'$,3+('%2(&B#(<,//,(<, 8(HB,3B(,+('("'17#(B'""(G1#+6$#2(&-(B'N#(9##%(B-6+,%7(.-1(

&1'%+,#%&("'9-1(71-6G+(OEt17,(VddZQI(C6#(&-(&B#+#(.'3&-1+8('%2(&B#(7#%#1'"("'*-6&(-.(&B#(+,&#(



WW(

HB,3B(,+(,%('(&*G,3'"(M%3'(+&*"#8(,&(,+(+677#+&#2(&B'&(&B#(+,&#(H'+('%('2$,%,+&1'&,N#(+,&#(,%(&B#(

L'&#(=-1,K-%(M%3'(#1'(OEt17,(VddZU\YWQI(

<G'%,+B(3-"-%,'"(-336G'&,-%(-.(&B#(+,&#(,+(3"#'1"*(N,+,9"#(9'+#2(-%(&B#(G1#+#%3#(-.(

G-+&P/-%&'3&('1&,.'3&+8(+63B('+(7"'++('%2(7"'K#2(3#1'$,3+I(!N,2#%3#(+677#+&+(&B'&(&B#(

<G'%,+B(1#6&,",K#2(<'9'*'('+('(G1#96,"&(3#%&#1(.-1(&B#,1(-H%('2$,%,+&1'&,N#(G61G-+#+(OEt17,(

VddZU\YWQI(<'9'*'(3-6"2(B'N#(9##%(&B#(+&'7,%7(G-,%&(.-1(3-%&1-"",%7(&B,+(G'1&,36"'1(G-1&,-%(

-.(&B#(4-56#76'(T'""#*8(-1('+('(3#%&#1(.-1('%("(%'+&"(#,0 OEt17,(VddZU\YWQI(C-36$#%&'1*(

1#+#'13B(+677#+&+(&B'&(&B#(,%2,7#%-6+(-336G'%&+(-.(<'9'*'(261,%7(&B#(/-"-%,'"(G#1,-2(H#1#(

k-""'+ 8(HB-(-1,7,%'&#2(.1-$(&B#(B,7B('"&,G"'%-('1-6%2(L'^#(A,&,3'3'(OF,3#(\YV\UXc(

\YVZU]ZQI((

AB#(+,&#(-.(<'9'*'(#JB,9,&+($'%*(.#'&61#+(-.('%(M%3'(+#&&"#$#%&I(L-3'&#2(H,&B,%(&B#(

3#%&1'"(G"'K'8(,%(&B#(%-1&B#'+&#1%(G-1&,-%(-.(&B#(+,&#8(,+('%($)6($ 8(HB,3B(,+('(3#1#$-%,'"(

G"'&.-1$($-6%2I(M%&#1#+&,%7"*8(.1-$(&B#(&-G(-.(&B#($)6($ (&B#(+,&#(-.(/#11-(E'o" 8('(1#7,-%'""*(

+,7%,.,3'%&($-6%&',%&-G(?'1,(+,&#8(,+(N,+,9"#I(L-3'&#2(-GG-+,&#(&B#($)6($ 8(-%(&B#(-&B#1(+,2#(

-.(&B#(G"'K'(,+('(<,//,(<, (OEt17,(VddZU\]XQI(AB#(<,//,(<, ('GG#'1+(&-(B'N#(9##%(3--G&#2(9*(

&B#(<G'%,+B(,%(&B#(/-"-%,'"(0#1,-2('%2(&1'%+.-1$#2(,%&-('(3B613B(OEt17,(VddZU\VaQI(<$'""(

2-$#+&,3(+&163&61#(71-6G,%7+('1#("-3'&#2(-%(&B#(%-1&B#'+&8(3#%&1'"8('%2(%-1&BH#+&#1%(

G-1&,-%+(-.(&B#(+,&#+I(AB#1#(,+('(+$'""(G1#P/-%&'3&(3#$#&#1*(-%(&B#(.'1(#'+&#1%(#27#(-.(&B#(

+,&#8(+-6&B#'+&8('%2('("'17#1(3#$#&#1*(-%(&B#(H#+&#1%(#27#(-.(&B#(+,&#I()(3-"-%,'"(G#1,-2(

3#$#&#1*(,+("-3'&#2(H,&B,%(&B#(3#%&1'"(G"'K'8(&-(&B#(+-6&B(-.(&B#($)6($ I()($-2#1%(3#$#&#1*(

,+("-3'&#2(,%(&B#(+-6&BP3#%&1'"(G-1&,-%(-.(&B#(+,&#I()($-2#1%(2,1&(1-'2(16%+(.1-$(%-1&BH#+&(

&-(+-6&B#'+&(&B1-67B(&B#(3#%&1'"(G"'K'I((



WX(

<'9'*'(B'+(%-&(9##%(#J&#%+,N#"*(#J3'N'&#2(-1(+&62,#2I(AB#1#(B'N#(-%"*(9##%(&H-(

'13B'#-"-7,3'"(#J3'N'&,-%+('&(&B#(+,&#U(&B#(.,1+&(2,1#3&#2(9*(C1I(0#&#1(Et17,(,%(VddYPVdd\8(

'%2(&B#(+#3-%2(2,1#3&#2(9*(C1I(<-.,'(/B'3'"&'%'(/ -1&#K(,%(\YVZI((

4.4.2.1 Unit 3, Sabaya 

(

0@E>7C.H5R.-8U8F8.2A@:.G.
O/B'3'"&'%'(/-1&#K(\YVWU0"'%-(WVQ(

 

/B'3'"&'%'(/-1&#K(#J3'N'&#2(>%,&(Z(,%(\YVZ('%2(,&(,+("-3'&#2(,%(&B#(%-1&BH#+&#1%(

G-1&,-%(-.(&B#(+,&#I(AB,+(+&163&61#(,+(,%&#1G1#&#2('+('(2-$#+&,3(+&163&61#(,%(&B#(%-%P#",&#(

+#3&-1(-.(<'9'*'( O/B'3'"&'%'(/-1&#K(\YVWUWVQI(S1-$(&B,+(+&163&61#8(3#1'$,3+(.1-$(@,3,(O-1(

L'*#1 Q(C(H#1#(+'$G"#2I(AB,+("#N#"(3-%+,+&+(-.('("'*#1(-.(,%&#%&,-%'""*(+$'+B#2(3#1'$,3+(

2,1#3&"*(9#"-H(N-"3'%,3('+B(.1-$(&B#(#16G&,-%(-.(=6'*%'G6&,%'(O/B'3'"&'%'(/-1&#K(

\YVWUW\QI(S1-$(>%,&(Z8(%,%#(2#3-1'&#2('%2(V](6%2#3-1'&#2(3#1'$,3+(H#1#('%'"*K#2(.-1(&B,+(

+&62*I((



W](

4.4.2.2 Unit 5, Sabaya 

(

0@E>7C.H5Z.-8U8F8.2A@:.O." 8L8.!. 'C[CD.G..
O/B'3'"&'%'(/-1&#K(\YVWU0"'%-(XXQ.

>%,&(X(,+("-3'&#2(,%(&B#(%-1&B#'+&#1%(+#3&,-%(-.(<'9'*'('%2(H'+(#J3'N'&#2(9*(

/B'3'"&'%'(/-1&#K(,%(\YVZI(AB,+(+&163&61#(,+('"+-('(2-$#+&,3(+&163&61#(,%(&B#(#",&#(+#3&-1(-.(

&B#(+,&#(O/B'3'"&'%'(/-1&#K(\YVWUW`QI(/-"-%,'"(3#1'$,3+(H#1#(#%3-6%&#1#2(,%(+,&6(-%(&B#(

."--1(-.(&B#(+&163&61#(O@,3,()(L#N#"(ZQ8(+677#+&,%7(-336G'&,-%(261,%7(&B#(/-"-%,'"(0#1,-2I(

AB,+(,%&#1G1#&'&,-%(,+(.61&B#1(1#,%.-13#2(9*(&B#('9+#%3#(-.('+B(.1-$(&B#(#16G&,-%(-.(

=6'*%'G6&,%'8(+677#+&,%7(&B#(+&163&61#(H'+(3"#'%#2('%2(-336G,#2(G-+&PV]YY(O/B'3'"&'%'(

/-1&#K(\YVWUWdQI(S1-$(>%,&(X8(#,7B&(2#3-1'&#2('%2(V`(6%2#3-1'&#2(3#1'$,3+(H#1#(+'$G"#2(

.-1(&B,+(+&62*I((

H5O 3CIC87?B.MFL<:BCICI.

E'+#2(-%(6%2#1+&'%2,%7+(-.("(%'+&"(#,)0 '%2(!"#$%%&'(")(,%(&B#(/-"-%,'"()%2#+8(-%(

#J,+&,%7(+3B-"'1+B,G(-%(4-56#76'm+(G"'3#(,%(&B#(3-"-%,'"(#3-%-$,3(+*+&#$(#+&'9",+B#2(,%(
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&B#(H'^#(-.(<G'%,+B(3-%56#+&8(-%(&B#(-336G'&,-%+('&(<'9'*'('%2(A-1'&'()"&'8('%2(-%(

G69",+B#2(2#+31,G&,-%+(-.(3#1'$,3('++#$9"'7#+('&(&B#(+,&#+('%2(,%(&B#(1#7,-%($-1#(91-'2"*8(

'(+#1,#+(-.(B*G-&B#+#+(3'%(9#(.-1$6"'&#2('9-6&(G-&&#1*(G1-263&,-%8(1#+-613#('356,+,&,-%(

'%2('33#++(&-(,$G-1&#2(3#1'$,3(7--2+I(>&,",K,%7(3-$G-+,&,-%'"(2'&'8(&B,+(&B#+,+(&#+&+(&B-+#(

B*G-&B#+#+I((

¥ M&(,+(#JG#3&#2(&B'&(,$G-1&#2(3#1'$,3+(H,""(9#(G1#+#%&('&(<'9'*'('%2(A-1'&'()"&'( 9#3'6+#(

-. (4-56#76'm+(1-"#(,%(&B#("-%7(2,+&'%3#(&1'2#(%#&H-1^(H,&B(&B#(7"-9'"( <G'%,+B(!$G,1#(

'+(H#""('+(G1-263,%7(H,%#(.-1(&B#(T,3#1-*'"&*(-.(0#16I(

¥ M&(,+(#JG#3&#2(&B'&(3#1'$,3(G1-263&,-%(+&1'&#7,#+(2,..#1#2(9#&H##%(A-1' &'()"&'('%2(

<'9'*'(9#3'6+#(-.(&B#(+,&#+m(2,..#1#%&(.6%3&,-%+('%2(-336G'&,-%(B,+&-1,#+('+('( !"#$%%&*(0

'%2("(%'+&"(#, I((

¥ M$G-1&#2(3#1'$,3+('1#(#JG#3&#2(,%(+&163&61#+('&(A-1'&'()"&'(O<&163&61#(V]VQ('%2(<'9'*'(

&B'&(H#1#(-336G,#2(9*(<G'%,+B(,%2,N,26'"+8(1'&B#1(&B'%(,%2,7#%-6+(,%2,N,26'"+8(9#3'6+#(

-.(&B#,1('33#++(&-($'1^#&+(%-&('N',"'9"#(&-(,%2,7#%-6+()%2#'%+I(

H5Q -8NLDC.;7<?CII@AE.8A=.-:8:@I:@?I.

01#",$,%'1*(GRFS('%'"*+,+(H'+(3-%263&#2(-%('""(+'$G"#2(3#1'$,3+(.1-$(A-1'&'()"&'(

'%2(<'9'*'I(/B'3'"&'%'(/-1&#K(3-%263&#2(&B#('%'"*+,+('&(&B#(S,#"2(46+#6$(-.(D'&61'"(

=,+&-1*(!"#$#%&'"()%'"*+,+(S'3,",&*(O!)SQ(,%(/B,3'7-8(M"",%-,+(H,&B('(D,&-%(RLZ&([;LCCu(

GRFS(2#N,3#(,%(S#916'1*(\YV]I((

L) PM/0P4< ('%'"*+,+(H'+(3-%263&#2(-%('""(+'$G"#2(3#1'$,3+(.1-$(A-1'&'()"&'('%2(

<'9'*'I(?'3^#&& (3-%263&#2(&B#('%'"*+,+(6+,%7('%(!<M(>0P\VZ("'+#1('9"'&,-%(+*+&#$('%2('(

AB#1$-(<3,#%&,.,3(,/)0( Fk(M/0P4<I(AB#+#(,%+&16$#%&+('1#('"+-( B-6+#2('&(&B#(S,#"2(46+#6$(

-.(D'&61'"(=,+&-1*(!)S( ,%(/B,3'7-8(M"",%-,+I(



Wa(

4.6.1 LA-ICP-MS Procedures 

01-3#261#+(.-1(L)PM/0P4<('&(&B#(S,#"2(46+#6$(!)S('1#(2,+36++#2('&("#%7&B(9*(

C6++69,#6J('%2(3-""#'76#+(OC6++69,#6J8(#&('"I(\YY`Q8(96&(H,""(9#(2#+31,9#2(91,#."*(B#1#I(

<#N#1'"(+'$G"#+8(&*G,3'""*(.,N#8('1#(G"'3#2(H,&B,%(&B#("'+#1('9"'&,-%(+'$G"#(3B'$9#1(&B'&(

B'+('(2,'$#&#1(-.(](3$('%2(B#,7B&(-.(X(3$I()"+-(,%3"62#2(,%(&B#(+'$G"#(3B'$9#1('1#(&B1##(

1#.#1#%3#($'&#1,'"(+&'%2'12(+'$G"#+c(D]VY(O7"'++Q8(91,3^(3"'*8('%2(;B,-(F#2(3"'*I(F#.#1#%3#(

$'&#1,'"+('1#(16%(,%(-12#1(&-(#%+61#(3-%+,+&#%3*(-.(&B#(1#'2,%7+(9#,%7(&'^#%(9*(&B#(2#N,3#I(

AB#(3B'$9#1($6+&(&B#%(9#(G617#28(&-('""-H(.-1(3"#'%(1#'2,%7('%2(&1'%+$,++,-%(-.(&B#(

'9"'&#2($'&#1,'"(&-(&B#($'++(+G#3&1-$#&#1I((

;%3#(G617#28(&B#("'+#1(3'%(&B#%(9#(&'17#&#2I(AH-(9"'%^("'+#1(.,1#+('1#(,%,&,'""*(&'^#%(

&-(2#&#1$,%#(&B#(9'+#",%#(1#'2,%7+(.-1(&B#($'3B,%#I(A#%('9"'&,-%+('1#(3-%263&#2(G#1(

3#1'$,3(+'$G"#I(S,N#('9"'&,-%+('1#(3-%263&#2(-%(#'3B(1#.#1#%3#($'&#1,'"I(AB#("'+#1(H'1$+(

6G(.-1(.,N#(+#3-%2+(G1,-1(&-(#N#1*('9"'&,-%('%2('%('9"'&,-%(2H#""(&,$#(-.(+,J&*(+#3-%2+I(AB#(

2H#""(&,$#('""-H+(.-1(G#%#&1'&,-%(-.(&B#(+61.'3#('%2('%*(G-&#%&,'"(3-%&'$,%'&,-%8(&B#1#9*(

'""-H,%7(.-1('($-1#('3361'&#(1#'2,%7(-.(&B#(#"#$#%&'"(3-$G-+,&,-%I(AB#('9"'&,-%($'1^(,+(

VYY(v$8('9-6&(&B#(H,2&B(-.('(B6$'%(B',1I()9"'&,-%($'1^+('1#(6+6'""*(%-&(N,+,9"#(-%(&B#(

+'$G"#8(HB,3B(.61&B#1(2,+G"'*+(&B,+(&#3B%,56#m+(G-&#%&,'"('+('($,%,$'""*(2#+&163&,N#(

$#&B-2(-.(#"#$#%&'"('%'"*+,+I(((

AB#(2'&'(G1-263#2('1#(&B#%(3"#'%#2(,%(-12#1(&-(1#$-N#('%*(#11-%#-6+(1#'2,%7+8(

+63B('+(&B-+#(&B'&($'*(B'N#(9##%(3'6+#2(9*('33,2#%&'"('9"'&,-%+(-.(&#$G#1I(D-($- 1#(&B'%(

&B1##(-.(&B#(&#%(1#'2,%7+(&'^#%('1#(1#$-N#2(G#1(#"#$#%&I(?B,"#(%-&(#N#1*(1#'2,%7(H,""(9#(

,2#%&,3'"(26#(&-(&B#(B#&#1-7#%#-6+(%'&61#(-.(3"'*8(&B#(1#'2,%7+(+B-6"2(,2#'""*(9#(.',1"*(

3"-+#I(>G-%(3-$G"#&,-%(-.(3"#'%,%7(&B#(+'$G"#('%2(&B#(1#.#1#%3#($'&#1,'"+8(&B#(1#'2,%7+('1#(



Wd(

'N#1'7#2(&-7#&B#1I(M%(&B,+(+&62*8(&B#(#"#$#%&+(A'8()68(?8(4-8(D'8(478()"8(<,8(08(/"8(@8(/'8(A,8(

4%8(S#8(<#8()+8(/68('%2(M%(H#1#(1#$-N#2(.1-$(&B#(2'&'(+#&I(F#$-N'"(H'+(9'+#2(6G-%(

#11-%#-6+(1#'2,%7+(.1-$(&B#("'+#1('9"'&,-%(+*+&#$I(! "#$#%&+(H#1#('"+-( 1#$-N#2(&-($'^#(

&B#(",+&(3-$G'&,9"#(H,&B(#"#$#%&+(G1#+#%&(,%(&B#(4-56#76'(3"'*(2'&'9'+#(1#'2,%7+8(&B#1#9*(

.'3,",&'&,%7(3-$G'1,+-%(9#&H##%(&B#(&H-(+#&+(-.(1#'2,%7+I((

4.6.2 Statistical Methods 

AB#('N#1'7#2(1#'2,%7+('1#(&B#%('%'"*K#2(6+,%7([)><< (1-6&,%#+I([)><<(,+('(%-%P

3-$$#13,'"(+&'&,+&,3'"(G1-71'$(&B'&(H'+(2#N#"-G#2(9*(=#3&-1(D#..('&(&B#(>%,N#1+,&*(-.(

4,++-61,(F#+#'13B(F#'3&-1(/#%&#1(O4>FFQI(;%3#(,$G-1&#2(,%&-(&B#(G1-71'$8(&B#(2'&'('1#(

&1'%+.-1$#2(&-(' ("-7'1,&B$,3(+3'"#(O9'+#(VY("-7'1,&B$+QI(AB#1#('1#(+#N#1'"(1#'+-%+(.-1(

G#1.-1$,%7(&B,+(&1'%+.-1$'&,-%I(;%#(-.(&B#(1#'+-%+(.-1(&B,+(&1'%+.-1$'&,-%(,+(&B'&(&1'3#(

#"#$#%&+('1#($-1#(%-1$'""*(2,+&1,96&#2(,%("-7(.-1$I()"+-8(&B#(&1'%+.-1$'&,-%(1#263#+(&B#(

9,'+(G1-263#2(9*("'17#(#"#$#%&'"(1#'2,%7+(HB,3B(H-6"2(&B#%(+^#H(&B#('%'"*+,+(OD,K,-"#^(

\YVVU\XYQI((

4.6.2.1 Hierarchical Cluster Analysis 

=,#1'13B,3'"(/"6+&#1()%'"*+,+(O=/)Q(H'+ (&B#%(G#1.-1$#2(-%(&B#(2'&'I(AB,+($#&B-2(

G"'3#+(+'$G"#+(,%&-(71-6G+(-.(-&B#1(",^#(+'$G"#+I(AB#(,&#$+(,%(#'3B(71-6G('1#($-1#(+,$,"'1(

&-(#'3B(-&B#1(&B'%(H,&B(&B#(,&#$+(,%(-&B#1(71-6G+(OD,K,-"#^(\YVVU\XaQI(>&,",K,%7(=/)('""-H+(
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!**+,-./)! 0)1.23)45)(67*8+2)
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!"#$%& '()*$(*)+ &
&

,+-+"&
'.+$/0+1&
2*03+) & 4)$56+#"#7/8(& 96(+& :+/75(&;7<&

=>& =>?& @2ABC& =& >BDEDB& FG!& >H=IHJ?& DEK&7&
=>& =>?& @2ABC& =& >BDED=& FG!& >H=IHJ?& DE>&7&
=>& =>?& L2ABC& =& >B?EDB& FG!& >H=JHJ?& DEI&7&
=>& =>?& L2ABC& =& >B?ED=& FG!& >H=JHJ?& DEL&7&
=>& =>?& L2ABC& =& >B?ED@& FG!& >H=JHJ?& DEI&7&
=>& =>?& L2ABC& =& >B?EDL& FG!& >H=JHJ?& DE=&7&
=>& =>?& L2ABC& =& >B?EDK& FG!& >H=JHJ?& DE@&7&
=>& =>?& L2ABC& =& >B?ED>& FG!& >H=JHJ?& DEK&7&
=>& =>?& @2A@C& =& >LDEDB& FG!& >H@DHJ?& DE=&7&
=>& =>?& @2A@C& =& >LDED=& FG!& >H@DHJ?& DEL&7&
=>& =>?& D2ABC& =& IDIEDB& FG!& IHKHJ?& DE?&7&
=>& =>?& D2ABC& =& IDIED=& FG!& IHKHJ?& DEK&7&
=>& =>?& D2ABC& =& IDIED@& FG!& IHKHJ?& DEJ&7&
=>& =>?& D2A@C& =& IDJEDB& FG!& IHKHJ?& DEI&7&
=>& =>?& D2A@C& =& IDJED=& FG!& IHKHJ?& DEL&7&
=>& =>?& D2A@C& =& IDJED@& FG!& IHKHJ?& DEL&7&
=>& =>?& D2A@C& =& IDJEDL& FG!& IHKHJ?& DE@&7&
=>& =>?& D2A@C& =& IDJEDK& FG!& IHKHJ?& DE>&7&
=>& =>?& D2A@C& =& IDJED>& FG!& IHKHJ?& DEJ&7&
=>& =>?& L2A@C& =& IBKEDB& FG!& IHKHJ?& DEJ&7&
=>& =>?& L2A@C& =& IBKED=& FG!& IHKHJ?& DEL&7&
=>& =>?& L2A@C& =& IBKED@& FG!& IHKHJ?& DEL&7&
=>& =>?& L2A@C& =& IBKEDL& FG!& IHKHJ?& DEL&7&
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=>& =>?& L2A@C& =& IBKEDK& FG!& IHKHJ?& DEL&7&
=>& =>?& L2A@C& =& IBKED>& FG!& IHKHJ?& DEK&7&
BI& B>B& 2I ACD& K& B=@@EDB& MN! & ?HLHJ?& DE@&7&
BI& B>B& 2I ACD& K& B=@@ED=& MN! & ?HLHJ?& DEK&7&
BI& B>B& 2I ACD& K& B=@@ED@& MN! & ?HLHJ?& DEL&7&
BI& B>B& 2I ACD& K& B=@@EDL& MN! & ?HLHJ?& DE>&7&
BI& B>B& 2I AC=& K& B=@KEDB& MN! & ?HLHJ?& DEI&7&
BI& B>B& 2I AC=& K& B=@KED=& MN! & ?HLHJ?& DE?&7&
BI& B>B& 2I AC=& K& B=@KED@& MN! & ?HLHJ?& DEL&7&
BI& B>B& 2I AC=& K& B=@KEDL& MN! & ?HLHJ?& DEK&7&
BI& B>B& 2I AC=& K& B=@KEDK& MN! & ?HLHJ?& DEI&7&
BI& B>B& 2I AC=& K& B=@KED>& MN! & ?HLHJ?& DEK&7&
BI& B>B& 2I AC=& K& B=@KEDI& MN! & ?HLHJ?& DEK&7&
BI& B>B& 2I AC=& K& B=@KEDJ& MN! & ?HLHJ?& DE@&7&
BI& B>B& 2I AC=& K& B=@KED?& MN! & ?HLHJ?& DEL&7&
BI& B>B& 2I AC=& K& B=@KEB& MN! & ?HLHJ?& DE=&7&
BI& B>B& 2I AC=& K& B=@KEBB& MN! & ?HLHJ?& DEL&7&
BI& B>B& 2KACD& K& B=@>EDB& MN! & ?HLHJ?& DE?&7&
BI& B>B& 2KACD& K& B=@>ED=& MN! & ?HLHJ?& DEK&7&
BI& B>B& K2A=C& K& B=L=EDB& MN! & ?HKHJ?& DEI&7&
BI& B>B& K2A=C& K& B=L=ED=& MN! & ?HKHJ?& DE>&7&
BI& B>B& K2A=C& K& B=L=ED@& MN! & ?HKHJ?& DE>&7&
BI& B>B& K2A=C& K& B=L=EDL& MN!& ?HKHJ?& DEL&7&
BI& B>B& K2A=C& K& B=L=EDK& MN! & ?HKHJ?& DEL&7&
BI& B>B& K2A=C& K& B=L=ED>& MN! & ?HKHJ?& DEL&7&
BI& B>B& K2A=C& K& B=L=EDI& MN! & ?HKHJ?& DEK&7&
BI& B>B& K2A=C& K& B=L=EDJ& MN! & ?HKHJ?& DE=&7&
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'+$(#)& O6.6& P1/(& Q*6R& ,+-+"& 4)(& S+6(*)+&
'.+$/0+1&
2*03+) & 2#(+8& 4)$56+#"#7/8(& 96(+& F+86&;7<&

! & 9& @& B&
& & &

@?KEDB& T)#*. &B& FMUC& =IH>HB@& DE>&7&
! & 9& @& B&

& & &
@?KED=& T)#*. &B& FMUC& =IH>HB@& DE?&7&

! & 9& @& =&
& & &

@?IEDB& T)#*. &B& FMUC& =IH>HB@& DE=&7&
! & 9& @& =&

& & &
@?IED=& T)#*. &B& FMUC& =IH>HB@& DEK&7&

! & 9& @& L&
& & &

LDDEDB& T)#*. &=& FMUC& =>H>HB@& DEK&7&
! & 9& @& L&

& & &
LDDED=& T)#*. &=& FMUC& =>H>HB@& DE?&7&

! & 9& @& J&
& & &

LDKEDB& T)#*. &=& FMUC& =>H>HB@& DEL&7&
! & 9& @& J&

& & &
LDKED=& T)#*. &=& FMUC& =>H>HB@& DEI&7&

! & 9& @& ?&
& & &

LD>EDB& T)#*. &=& FMUC& =>H>HB@& DE>&7&
! & 9& @& ?&

& & &
LD>ED=& T)#*. &=& FMUC& =>H>HB@& BED&7&

! & 9& @& B@&
& & &

LBBEDB& T)#*. &?& O2S& B?HIHB@& DEL&7&

! & 9& @& B@&
& & &

LB=EDB&
T)#*. &
BD& O2S& B?HIHB@& DEJ&7&

! & 9& @& B@&
& & &

LB=ED=&
T)#*. &
BD& O2S& B?HIHB@& DE=&7&

! & 9& @& BL&
& & &

LBLEDB& T)#*. &>& O2S& B?HIHB@& DEL&7&
! & 9& @& BL&

& & &
LBLED=& T)#*. &>& O2S& B?HIHB@& DEK&7&

! & 9& @& BL&
& & &

LBKEDB& T)#*. &I & O2S& B?HIHB@& DE@&7&
! & 9& @& BL&

& & &
LBKED=& T)#*. &I & O2S& B?HIHB@& DE?&7&

! & 9& @& BL&
& & &

LB>EDB& T)#*. &J& O2S& B?HIHB@& DE>&7&
! & 9& @& BL&

& & &
LB>ED=& T)#*. &J& O2S& B?HIHB@& DE>&7&

! & 9& @& BK&
& & &

LBJEDB& T)#*. &@& O2S& B?HIHB@& DE@&7&
! & 9& @& BK&

& & &
LBJED=& T)#*. &@& O2S& B?HIHB@& BE@&7&

! & 9& @& BK&
& & &

LB?EDB& T)#*. &L& O2S& B?HIHB@& DEK&7&
! & 9& @& BK&

& & &
L=DEDB& T)#*. &K& O2S& B?HIHB@& DEL&7&

! & 9& @& BK&
& & &

L=DED=& T)#*. &K& O2S& B?HIHB@& DEK&7&
! & 9& @& BK&

& & &
L=DED@& T)#*. &K& O2S& B?HIHB@& DEK&7&

C& 4& K& ?& B& K& K& ?=KEDB&
&

CVW& B?HIHB@& DEB&7&
C& 4& K& B@& @& =& K& ?=>EDB&

&
CVW& B?HIHB@& DEK&7&
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C& 4& K& B@& @& =& K& ?=>ED=&
&

CVW& B?HIHB@& DEK&7&
C& 4& K& B@& @& =& K& ?=>ED@&

&
CVW& B?HIHB@& DE>&7&

C& 4& K& B@& @& =& K& ?=>EDL&
&

CVW& B?HIHB@& DEI&7&
C& 4& K& B@& @& =& K& ?=>EDK&

&
CVW& B?HIHB@& DE>&7&

C& 4& K& B@& @& =& K& ?=>ED>&
&

CVW& B?HIHB@& DEL&7&
C& 4& K& B@& @& =& K& ?=>EDI&

&
CVW& B?HIHB@& DE=&7&

C& 4& K& B@& @& =& K& ?=>EDJ&
&

CVW& B?HIHB@& DEJ&7&
C& 4& K& B@&X&?& @&

&
K& ?=JEDB&

&
CVW& ==HIHB@& DEL&7&

C& 4& K& B@&X&?& @&
&

K& ?=JED=&
&

CVW& ==HIHB@& DEJ&7&
C& 4& K& B@&X&?& @&

&
K& ?=JED@&

&
CVW& ==HIHB@& DEK&7&

C& 4& K& B@&X&?& @&
&

K& ?=JEDL&
&

CVW& ==HIHB@& DE@&7&
C& 4& K& B@&X&?& @&

&
K& ?=JEDK&

&
CVW& ==HIHB@& DE@&7&

C& 4& K& B@&X&?& @&
&

K& ?=JED>&
&

CVW& ==HIHB@& DE=&7&
C& 4& K& B@&X&?& @&

&
K& ?=JEDI&

&
CVW& ==HIHB@& DE>&7&

C& 4& K& B@&X&?& @&
&

K& ?=JEDJ&
&

CVW& ==HIHB@& DEK&7&
C& 4& K& B@&X&?& @&

&
K& ?=JED?&

&
CVW& ==HIHB@& DEL&7&

C& 4& K& B@&X&?& @&
&

K& ?=JEB&
&

CVW& ==HIHB@& BED&7&
C& 4& K& B@&X&?& @&

&
K& ?=JEBB&

&
CVW& ==HIHB@& DE>&7&

C& 4& K& B@&X&?& @&
&

K& ?=JEB=&
&

CVW& ==HIHB@& DEK&7&
C& 4& K& B@&X&?& @&

&
K& ?=JEB@&

&
CVW& ==HIHB@& DEI&7&

C& 4& K& B@&X&?& @&
&

K& ?=JEBL&
&

CVW& ==HIHB@& DEL&7&
C& 4& K& B@&X&?& @&

&
K& ?=JEBK&

&
CVW& ==HIHB@& DE>&7&

C& 4& K& B@&X&?& @&
&

K& ?=JEB>&
&

CVW& ==HIHB@& DEJ&7&
#
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