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Introduction 

In 2010, the Geological Survey of Denmark and Greenland and the Centre for Exploration 
Targeting, University of Western Australia agreed on scientific collaboration on projects in 
Greenland and mineral systems for Ni and Au mineralisation. In the following, two students 
and one professional geologist from Australia took part in the South-East Greenland Miner-
al Endowment Task expedition, SEGMENT 2011, in order to establish research collabora-
tion and starting two Bachelor of Science in Geology projects. A South-East Greenland 
expedition in 2009 discovered Ni-sulphide mineralisation in several locations, which were 
studied by the two students at more detail. Already in this early stage Greenland Minerals 
and Energy Ltd. became interested and explored for Ni in the area. At the same time, the 
Centre for Exploration Targeting established a research project ”Experimental determina-
tion of metal sources and transport mechanisms in the deep lithosphere”, in which the re-
search in South-East Greenland was embedded. This multi-scale integrated study is de-
signed to integrate experimental work with tests through the measurement of rock samples 
collected from key localities where the deep lithosphere is exposed, i.e. South-East Green-
land. This project is designed to unravel the complex transport and concentration mecha-
nisms of siderophile-chalcophile elements such as Ni in the deep lithosphere. This volume 
contains the Bachelor of Science in Geology Thesis by John Owen, who at present has 
started a PhD project following up his findings from 2011 and who will be joining the SEG-
MENT 2012 and SEGMENT 2013 expeditions. 
Steven mapped the Ni-sulphide occurrences that are hosted in mafic bands from aerial 
photographs and in the field. His main objectives were the development of a tectonostratig-
raphy for the gabbroic, noritic, peridotitic and pyroxenitic rocks in the mafic bands and 
characterising the structural elements. He was able to distinguish two different map units in 
the mafic bands: (1) bands containing mafic and ultramafic rocks; and (2) bands only con-
taining mafic rocks. A third unit was introduced for those mafic bands that were not ground 
checked and only mapped from aerial photographs. Peridotites and subsequently pyroxe-
nites intruded the gabbroic lithologies. Surrounding orthogneisses form lit-par-lit intrusions 
into the mafic-ultramafic units, probably at deeper crustal levels. Five deformation stages 
can be distinguished, including early fabric development and refolding and shearing in two 
succeeding ductile deformation stages. Two stages of brittle deformation in steep faults can 
furthermore be defined by cross cutting relationships. Structural and field data suggest that 
the ultramafic rocks intruded mafic units in the deep crust and were deformed and meta-
morphosed during the later orogenic evolution, which affected the outline of the mafic 
bands and possibly has redistributed Ni sulphide mineralisation. 
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)=8;),3G.(#$! 8&>! 3$&#;8&>(#$! 42;3=(>$4!L$.$! D,2&>! (&! #=$! 2;#.8C8D()! .,)*4J!L(#=!

48C3;$4! 4=,L(&B! $;$%8#$>! :(J! R2! 8&>! R.O! \&! #=$! D($;>J! #=$! =,4#! .,)*4! #,! #=$!

C(&$.8;(4$>! 42))$44(,&! )8&!-$! D,;;,L$>!8;,&B! 4#.(*$!,%$.! 4$%$.8;! *(;,C$#.$4! 8&>!

8.$!8!D$L!=2&>.$>4!,D!C$#.$4!#=()*!c"#$&4B88.>!$#!8;OJ!/010dO!E,L$%$.J!#=$!$N#$&#J!

&8#2.$!8&>!B$,;,BG!,D!#=$!C(&$.8;(48#(,&!8&>!=,4#!.,)*4!8.$!2&*&,L&O!!

!

<=$!.$4$8.)=!3.,W$)#!L84! (&(#(8#$>! #,!2&>$.#8*$! #=$! D(.4#!>$#8(;$>!8&8;G4(4!,&! #=$!

4#.8#(B.83=()!8&>!4#.2)#2.8;!),&#.,;4!,D!#=$!C(&$.8;(4$>!2&(#4!8&>!#=$(.!=,4#!.,)*4O!

I&!2&>$.4#8&>(&B!,D! #=$4$! ),&#.,;4! (4! D2&>8C$&#8;! (&! $4#8-;(4=(&B! #=$! B$,;,B()8;!

D.8C$L,.*!,D!#=$!C(&$.8;(48#(,&O!<=$!3.,W$)#!(4!8!*$G!),C3,&$&#!,D!YKF"M4!3;8&4!

#,! 844$44! #=$! ,.#=,C8BC8#()! 3,#$&#(8;! ,D! #=$! 8.$8! 8&>! L(;;! -$! $44$&#(8;! D,.! 8&G!



! "!

#$%#&'$&()! #)$*+&#! ,-./0&)&*! 1(*! 2-3! /3+41)&! +(*$#)35! ,-./1(+&#! +()&3&#)&*! +(!

)6&!13&17!!

!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

8+9$3&! :;! <&-0-9+,10!.1/! -2! <3&&(01(*! #6-=+(9! )6&! 0-,1)+-(! -2! )6&! #)$*5! 13&17!>-*+2+&*!
23-.!?)&(#9113*!&)!107!@AB::C!!

Nuuk 

50° 

Ice-free onshore areas 

• Tertiary, basalts 
Devonian-Tertiary, sediments 
Cambrian-Silurian, sediments 
Proterozoic, sediments 
and volcanics 

oo 80 ° 

76 ° 

72 ° 

GREENLAND 

Blosseville 
Kyst 68 0 

60 ° 

500 km 

40° 

• North Greenland fold belt (Palaeozoic) 
D Caledonian fold belt ( Palaeozoic) 
D Precambrian shield (1600-2500 Ma) 
D Precambrian shield (2500-3900 Ma) 
D Undifferentiated 

30° 

Offshore areas 

D Tertiary, basalts 
D Sedimentary basins 
D Continental crust 
D Oceanic crust 



! "!

!
#$%&'(!)*!+(,-,%$./-!0/1!,2!34(!567,-8&9%(9!'(%$,9:!5,&34;</=3!+'((9-/98>!?',7(.3!/'(/!$=!
@(3A((9!+'//4!27,'8!/98!B('9=3,'22!C=27,'8!$9!34(!9,'34!,2!'(%$,9>!0,8$2$(8!2',D!E,-@!(3!/->!
F)GHHI>!
!

!

!

Dice 

D Quaternary 

Singertat complex 

- Granite/syenite 

D Gabbro/diorite 

D Granite/diorite 

- Syenitic gneiss/fenite 

D Orthogneiss 

D Charnockitic orthogneiss 

- Ultramafic rocks 

-

Mafic granulite, ultramafic and 
metasedimentary rocks 

25km 

43 0'0"W 

' 

. ·c::--

Thrym
heim ''-

42°0'0"W 

64 ° 

Nuuk 

60 ° 

• Proterozoic mobile belt 
• Archaean craton 

50 ° 

500 km 

40 ° 

Kap 
M0sting 

63°30'0"N-

63°0'0" N-



! "#!

!"#$%&'($)*+$,-./01&2/($
"$ %&'()*&+!,(--)./!01!'2&!,(1)3!(.+!4*'5(,(1)3!04'350-6!!

72&!,(--)./!01!'2&!,(1)3!(.+!4*'5(,(1)3!4.)'6!(.+!'2&!645504.+)./!206'!50386!)6!

'2&!-5),(59!(),!01!'2)6!-50:&3'$!;(--)./!30,-5)6&+!(.!&<'&.6)=&!(&5)(*!-20'0/5(-2!

30,-0.&.'! ).! (++)')0.! '0!,(--)./! 6&*&3'&+! 6)'&6! 01!>&**?&<-06&+! (.+! (33&66)@*&!

04'350-!).!'2&!1)&*+$!72&!,(--)./!)6!(!30**&3')0.!01!*)'20*0/)3(*!(.+!6'543'45(*!+('(!

0=&5!'2&!,(1)3!(.+!4*'5(,(1)3!4.)'6!(.+!645504.+)./!206'!50386$!!

!

A$ %&=&*0-! (! 6'5(')/5(-2)3! (.+! 6'543'45(*! 30.'&<'! 105! '2&! ,(1)3! (.+! 4*'5(,(1)3!

4.)'6B!>2)32!206'!.)38&*!64*-2)+&6!).!'2&!(5&(!

C6'(@*)62)./! '2&! 6'543'45(*! (.+! 6'5(')/5(-2)3! (532)'&3'45&! 0.! '2&! ,(1)3! (.+!

4*'5(,(1)3!4.)'6! ).! '2&!(5&(! )6! '2&! 6&30.+!8&9!(),!01! '2&!-50:&3'$!D0.6'543')0.!01!

35066! 6&3')0.6! (.+! 6'5(')/5(-2)3! -501)*&6!>(6! 4.+&5'(8&.! '0! +&1).&! (.+! )**46'5('&!

'2&!6'543'45(*!(.+!6'5(')/5(-2)3!30.'50*6$!!

!

E$ %&=&*0-! (!>058)./! 29-0'2&6)6! 0.! '2&! 6'9*&! 01! &,-*(3&,&.'! 01! '2&!,(1)3! (.+!

4*'5(,(1)3!50386!(.+!'2&)5!5&*(')0.62)-!'0!'2&!645504.+)./!05'20/.&)66!

72&!&,-*(3&,&.'!6'9*&!(.+!5&*(')0.62)-6!@&'>&&.!'2&!,(1)3B!4*'5(,(1)3!50386!(.+!

'2&!05'20/.&)66! ).! '2&! (5&(! (5&!8&9! (6-&3'6!01! '2&! /&0*0/)3(*! 2)6'059! '2('! 5&,().!

4.(.6>&5&+$!72&!'2&05)&6!&6'(@*)62&+!0.!'2&6&!(6-&3'6!(5&!@(6&+!,().*9!0.! 1)&*+!

+('(!>)'2!+&'()*&+!(.(*96)6!0.!60,&!8&9!6(,-*&6!'0!64@6'(.')('&!3*(),6!,(+&$!!

!

!

!

!

!



! 11!

BCI!G3,3'$&0!43#0)+,!

BCICB!P3$-'(!/0)#).$'443#$1!!

<=$! B$,B.83=G! ,D! #=$! D($;>! 8.$8! (4! )=8.8)#$.(4$>! -G! =(B=! C,2&#8(&,24! #$..8(&!

-(4$)#$>!-G!4#$$3! DW,.>!%8;;$G4O!<=$! DW,.>!L8;;4!8.$!23! #,!1OU!*(;,C$#.$4!=(B=!8&>!

3.,%(>$! 8&! $N)$;;$&#! ),&#(&2,24! B$,;,B()8;! $N3,42.$! #,! 2&>$.#8*$!C833(&BO! <=$!

L8;;4!L$.$!3=,#,B.83=$>! D,.! 8$.(8;!3=,#,B.8CC$#.G!8&8;G4(4! 84! 8! ),C3,&$&#!,D!

#=$! .$),&&8(448&)$! 3.,B.8C! (&! /00^O! <=$! D(.4#! 8$.(8;! 3=,#,B.8CC$#.G! ,&! #=$!

.$B(,&!L84! 2&>$.#8*$&! >2.(&B! #=(4! 3.,W$)#! 8#! #=$! 3=,#,B.8CC$#.G! ;8-,.8#,.G! 8#!

YKF"J! R,3$&=8B$&! D.,C! 78G! #,! ?2;GO! <=$! 3=,#,B.8CC$#.G! L84! 24$>! (&!

3.$38.8#(,&! D,.! #=$! D($;>L,.*! #,! D8C(;(8.(4$! L(#=! #=$! .$B(,&8;! B$,;,BGJ! C83! #=$!

DW,.>!L8;;!D8)$4!8&>!3;8&!4(#$4!D,.!C,.$!>$#8(;$>!C833(&BO!!

!

<=$! 3=,#,B.8CC$#.G! 4$#23! 8#! YKF"! ),&4(4#4! ,D! #=.$$! S;8&8.! "#$.$,7(..,.!

L,.*4#8#(,&4J! L(#=! 8>>(#(,&8;! C,&(#,.4! 8#! $8)=! #,! .2&! #=$! ),C32#$.J! #=$! 4#$.$,!

C(..,.! 4,D#L8.$! 8&>! #=$! Y\"! 4,D#L8.$! 24$>! (&! 8>>(#(,&!L(#=! #=$! 4#$.$,!C(..,.4O!

<=(4!4$#23!8;;,L$>!#=$!24$.!#,!%($L!#=$!3=,#,4!(&!T6!8&>!>(B(#8;(e$!T6!3,(&#4J!;(&$4!

8&>! 3,;GB,&4! (&! I.)783! 4,D#L8.$O! <=$! 24$.! ),2;>! 8;4,! #8*$! 4#.2)#2.8;!

C$842.$C$&#4!24(&B!#=$!4#$.$,!C(..,.!4,D#L8.$O!!<=$!#.(8&B2;8#(,&!3.,)$44!#,!B$#!

#=$!3=,#,4!(&#,!#=$!),..$)#!438#(8;!3,4(#(,&!#,!24$!(&!T6!L84!#(C$!),&42C(&B!8&>!84!

42)=! ,&;G! 8! 4C8;;! 3.,3,.#(,&! ,D! #=$! 3=,#,4! ),2;>! -$! 24$>! (&! T6O! \&! I33$&>(N! IJ!

#=$.$! 8.$! >$#8(;4! ,&! =,L! #=$! "#$.$,7(..,.! D2&)#(,&4! 8&>! ,&! #=$! ),C3;()8#$>!

#.(8&B2;8#(,&! 3.,)$>2.$! &$$>$>! #,! B$#! #=$! 3=,#,B.83=4! .$8>G! D,.! 24$! ,&! #=$!

"#$.$,7(..,.O! \&! 8&G! )84$J! #=$! 3=,#,B.83=4! L$.$! %$.G! 24$D2;! (&! /6! L(#=,2#! #=$!

#.(8&B2;8#(,&! 84! #=$G! L$.$! 24$>! ,%$.! #=$! L=,;$!C833(&B! 8.$8! #,! >,)2C$&#! #=$!

$N#$&#J!&8#2.$!8&>!),&#(&28#(,&!,D!#=$!C8D()!-8&>4!),&#8(&(&B!#=$!C(&$.8;(48#(,&O!!

!



! 1/!

BCICF!8-3(+!4'//-*.!!

I.$84!(>$&#(D($>!D,.!>$#8(;$>!8&8;G4(4!(&!#=$!3.$38.8#(,&!4#8B$!L$.$!C833$>!>2.(&B!

8! D,2.[L$$*! D($;>! )8C38(B&! #,! #=$! 8.$8O! <=$! D($;>L,.*! 8;;,L$>! D,.! >$#8(;$>!

C833(&BJ!4#.2)#2.8;!8&8;G4(4!8&>!48C3;$!),;;$)#(,&!8#!4$;$)#$>J!8))$44(-;$!4(#$4!,%$.!

#=$!D($;>!8.$8!c#=$!C834!3.,>2)$>!8.$!(&!I33$&>(N!AJ!48C3;$4!#8*$&!8.$!D,2&>!(&!

I33$&>(N!R!8&>!4#.2)#2.8;!C$842.$C$&#4! (&!I33$&>(N!6dO!<=$! D($;>!.$;8#(,&4=(34!

(>$&#(D($>! 8&>! >,)2C$&#$>! 3.,%(>$>! #=$! >8#8! D,.! #=$! #=$,.($4! >$%$;,3$>! (&! #=(4!

#=$4(4O!I!>$#8(;$>!>$4).(3#(,&!,D!D($;>!C833(&B!C$#=,>4!8&>!#$)=&(a2$4!(4!),%$.$>!

(&!I33$&>(N!IO!

!

BCICI!"'4/(3!/$3/'$'#-)*!

'$3.$4$&#8#(%$!.,)*!48C3;$4!),;;$)#$>!(&!#=$!D($;>!L$.$!#8*$&!D.,C!8;;!;(#=,;,B()8;!

2&(#4J! 4#.2)#2.8;! D$8#2.$4! 8&>! D,.!C$#8C,.3=()! 8&8;G4(4O! "8C3;$4!L$.$! )2#! (&! #=$!

D($;>! %(8! 8! .,)*! 48L! 8#! -84$! )8C3! L(#=! 8! 3,.#(,&! 4$&#! D,.! B$,)=$C(4#.G! 8&>! 8!

3,.#(,&!)2#!(&#,!#=(&!4$)#(,&!-(;;$#4O!

! !

+&)$! )2#J! #=$! -(;;$#4! L$.$! 3=,#,B.83=$>! L(#=! 8! 4$;$)#(,&! 4$&#! D,.! #=(&! 4$)#(,&!

),&4#.2)#(,&!8#!FHIO!E8&>!48C3;$!8&>!#=(&!4$)#(,&!3$#.,B.83=G! D,;;,L$>!L(#=!8!

D,)24!,&!(>$&#(DG(&B!.,)*!#G3$J!C$#8C,.3=()!D8)($4J!38.8B$&$4(4!8&>!8&G!4#.2)#2.8;!

D$8#2.$4O!!I33$&>(N!A!),&#8(&4!8!.$B(4#.G!,D!8;;!.,)*4!),;;$)#$>!(&!#=$!D($;>!8&>!L=8#!

D,.C!,D!8&8;G4(4!#=8#!=84!-$$&!)8..($>!,2#O!!

!

BCICN!"'4/(3!/3#$).$'/01!!

"$;$)#$>! 48C3;$4! ),;;$)#$>! (&! #=$! D($;>! L$.$! 24$>! D,.! >$#8(;$>! 3$#.,B.83=GO!

6$#8(;$>! =8&>! 48C3;$! 3$#.,B.83=G! L84! D,;;,L$>! -G! >$#8(;$>! 3,;8.(4$>! ;(B=#!

C().,4),3$! 3$#.,B.83=GO! Z(#=,;,B()8;J! C$#8C,.3=()J! 4#.2)#2.8;! 8&>! 38.8B$&$#()!



! "#!

$%&'()%*!+%)%!*'(,-%,!-.!'/%!*&012%*!&.,!(*%,!'3!,%4%231!'/%!$-)*'!&.&25*-*!3.!'/%!

*')&'-6)&1/5!3$!'/%!0-.%)&2-*%,!)378*!&.,!/3*'!)378*9!:&.,!*&012%!&.,!'/-.!*%7'-3.!

,%*7)-1'-3.*! 7&.! ;%! $3(.,! -.! <11%.,-=! >! &.,! &! ,%'&-2%,! ,%*7)-1'-3.! 3$! '/%!

'%7/.-?(%*!3$!'/%!0-7)3*7315!7&.!;%!$3(.,!-.!<11%.,-=!<9!!

!

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

@&11-.6!&.,!0&1!1)3,(7'-3.!&)%! $(.,&0%.'&2! 73013.%.'*!3$! '/-*!1)3A%7'9! !B+3!

"CDEFGGG! *7&2%! 6%3236-7&2! 0&1*! 734%)-.6! '/%! $-%2,! &)%&! +/%)%! 1)3,(7%,9! B/%!

"CDEFGGG!0&1*!+%)%! $-)*'! ,)&$'%,! 3.! "CDGFGGG! 73.'3()!0&1*! 1)34-,%,! ;5! H>IJ9!

B/%!0&1*!+%)%!*(;*%?(%.'25!*7&..%,F!6%3)%$%)%.7%,!&.,!')&7%,!(*-.6!<)7@&1!HKJ!

*3$'+&)%9! <,3;%! K22(*')&'3)! +&*! '/%.! (*%,! '3! %,-'! &.,! $-.&2-*%! '/%! 0&1*9! B/%*%!

0&1*! *(00&)-*%! &22! 3$! '/%! 1)%1&)&'3)5! 0&11-.6! (.,%)'&8%.! (*-.6! '/%! &%)-&2!

1/3'36)&00%')5!*3$'+&)%!&*!+%22!&*!'/%!,%'&-2%,!3('7)31!0&11-.6!(.,%)'&8%.!-.!

'/%! $-%2,9! B/%! "CDEFGGG! 0&1*! &77()&'%25! 13)')&5! '/%! %='%.'! 3$! '/%! 0&$-7! ;&.,*!

&7)3**!'/%!$-%2,!&)%&!&.,!'/%!*')(7'()&2!73.')32!&$$%7'-.6!'/%-)!237&'-3.9!!

!

<! *')(7'()&2! $32-&'-3.! ')&7%!0&1!+&*!1)3,(7%,! &'! &! *7&2%! 3$! "C"EGFGGG9! B/-*!0&1!

6-4%*! &! )%6-3.&2! *')(7'()&2! 34%)4-%+! 3$! '/%! $-%2,! &)%&! ;&*%,! 3.! 3;*%)4&'-3.*! &'!

3('7)31! *7&2%! -.! 730;-.&'-3.!+-'/! /-*'3)-7! ,&'&! 34%)! '/%! $-%2,! &)%&9! K.! &,,-'-3.F!

,%'&-2%,! *')&'-6)&1/-7! 1)3$-2%*! '/&'! +%)%! 0&11%,! -.! '/%! $-%2,! /&4%! ;%%.!

73.*')(7'%,9!<22!0&1*!&.,!1)3$-2%*!7&.!;%!$3(.,!-.!<11%.,-=!L9!!

!

!"#"1%23*-435/6.)7%

@&A3)!&.,!')&7%!%2%0%.'!6%37/%0-7&2!&.&25*-*!+&*!73.,(7'%,!3.!"MN!*&012%*!'/&'!

+%)%!7322%7'%,!-.!'/%!$-%2,9!B/%!*&012%*!+%)%!*%.'!&*!)378!*1%7-0%.*!'3!<7'-4&'-3.!



! 1Q!

Z8-4J! R8&8>8J! D,.! 3.$38.8#(,&! 8&>! 8&8;G4(4O! 92;;! >$#8(;4! ,&! 3.$38.8#(,&! 8&>!

8&8;G#()8;!C$#=,>4!8.$!),%$.$>!(&!I33$&>(N!IO!!

!

<=$! 8&8;G4(4! ,D! #=$! B$,)=$C(4#.G! L84! &,#! (&#$&>$>! #,! -$! 838.#! ,D! #=(4! 3.,W$)#O!

',)*4! L$.$! 4$&#! D,.! 8&8;G4(4! 84! ),C3,&$&#! ,D! #=$! YKF"! 3.,B.8C! 8&>! #=$!

B$,)=$C(4#.G! L(;;! 3.,%(>$! 8! D2&>8C$&#8;! ),C3,&$&#! ,D! 8&G! D2.#=$.! 8&8;G4(4!

2&>$.#8*$&O!!

!

BCN!8-3(+!@'4/'-.*!!

BCNCB!J)&'#-)*!)2!2-3(+!'$3'!

<=$! 4#2>G! 8.$8! (4! ;,)8#$>! (&! #=$! "*W,;>2&B$&! .$B(,&! cU/0! `! UX0:d! ,D! ",2#=[K84#!

Y.$$&;8&>!cU/0[UV0:dJ!c9(B2.$!1dO!"3$)(D()8;;GJ!#=$!D($;>!;,)8#(,&!(4!-$#L$$&!Y.88=!

9W,.>!cUT0!/]M:d!8&>!A$.&4#,.DD!\4DW,.>!cUT0!QQM:d!`!c9(B2.$!/dO!!<=$!D($;>L,.*!L84!

2&>$.#8*$&! C8(&;G! (&! #=$! ),84#8;! 8.$8J! L(#=! #L,! .$),&&8(448&)$! #.(34! #,! 8.$84!

D2.#=$.! (&;8&>! &$8.! #=$! ()$! 4=$$#! c4$$! 4#8#(,&! ;,)8#(,&! ,&! B;8)($.! e,&$! C83! (&!

I33$&>(N!AdO!

!

BCNCF!U-4-*.!'*+!'&&3,,!#)!2-3(+!'$3'!

<=$! L$8#=$.J! 4$8! ()$! ),&>(#(,&4J! 8&>! ;,B(4#()4! ,D! D($;>L,.*! (&! #=$! %$.G! .$C,#$!

"*W,;>2&B$&! .$B(,&! ,D! ",2#=[K84#! Y.$$&;8&>! .$4#.()#$>! #=$! ;$&B#=! 8&>! #(C(&B! ,D!

D($;>! 4$84,&! #,! #=$! 3$.(,>! ,D! #=$! ^#=! ,D! ?2;G! #,! #=$! 1/#=! ,D! I2B24#O! 9($;>L,.*! (&!

",2#=[K84#! Y.$$&;8&>! .$a2(.$>! D;G(&B! D.,C! R,3$&=8B$&J! 6$&C8.*! #,! @2;242*J!

",2#=[K84#!Y.$$&;8&>!c9(B2.$!1d!%(8!'$G*W8%(*J!\)$;8&>O!ID#$.!8&!$(B=#[>8G!>$;8G!(&!

@2;242*!>2$!#,!8>%$.4$!L$8#=$.!),&>(#(,&4J!L$!D;$L!8&>!8..(%$>!8#!#=$!-84$!)8C3!

(&!#=$!"*W,;>2&B$&!D($;>!8.$8!,&!#=$!1X#=!,D!?2;GO!!

!



! 1X!

ID#$.! //! >8G4! ,D! D($;>L,.*! (&! #=$! "*W,;>2&B$&! .$B(,&J! L$!L$.$! -.,2B=#! -8)*! #,!

-84$)8C3! #,! ,.B8&(4$! 48C3;$4! ),;;$)#$>! (&! #=$! D($;>! -$D,.$! 8! 3;8&&$>! 48(;(&B!
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@2;242*O!ID#$.!43$&>(&B!8!&(B=#!(&!@2;242*!8&>!#=$&!#.8%$;;(&BJ!L$!8..(%$>!-8)*!(&!
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Y.$$&;8&>! cYYFdJ!&,L! #=$!Y$,;,B()8;! "2.%$G!,D!6$&C8.*!8&>!Y.$$&;8&>! cYKF"dJ!
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L=()=!.$3.$4$&#!#=$!D,)24!,D!#=(4!4#2>G!8&>!8!>(4#(&)#!42(#$!,D!%$.G!L$;;!3.$4$.%$>!

:$,8.)=8$8&! 3,4#! #$)#,&()! D$;4()! #,! C8D()! (&#.24(,&4! c"*W,;>2&B$&! I;*8;(&$!
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-'3)64&'%->!3%)3!E%)02.*+&3-!.03%.,2-&''!&'!3%-!7.'3!*.77.2!35(-!/.12>!.@-0!3%-!

)0-)! )2>! 3%)3! 3%-! .03%.,2-&''! @)0&-'! &2! *.7(.'&3&.2! /0.7! 3.2)4&3&*! 3.! ,0)2&3&*:! I!

6-33-0! 12>-0'3)2>&2,! ./! 3%-! 35(-'! )2>! '&,2&/&*)2*-! ./! 3%-! .03%.,2-&''! &'! )! +-5!

'*&-23&/&*!0-'-)0*%!&''1-!3%)3!?)'!)>>0-''->!&2!3%-!"<##!-B(->&3&.2:!!!
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.)! .2!30)!)%&!&32)+).)&!&34J,&,:&*!:')!20,&!20(.4!20(').03!:&)D&&3!&32)+).)&!+34!

-&**02.(.)&! FP&&*9! I##"HA! G(.3075*08&3&! 0//'*2! +2! :0)%! +'6.)&! +34! 4.072.4&! D.)%!

4.072.4&! /03)+.3.36! +! 4.2).3/)! 6*&&3! /0(0'*! .3! 7(+3&! 70(+*.2&4! (.6%)A! F<.6'*&! @Q9!

>77&34.8! PHA! T7.3&(9! 08.4&2! +34! 2'(7%.4&2! 0//'*! .3)&*2).).+(! )0! )%&! 75*08&3&29!

7+*6+2.)&! +34! 0(.C.3&A! E()*+,+-./! 2+,7(&2! +*&! 2)*036(5! ,+63&)./! .34./+).36! %.6%!

,+63&).)&! +:'34+3/&! .3! )%&! 08.4&2! D.)%! )%&! 2'(7%.4&2! /0,702&4! 0-! 75**%0).)&9!



! T0!

3G.(#$J! )=8;),3G.(#$! 8&>! 3$&#;8&>(#$O! "2;3=(>$! 8-2&>8&)$! %8.($4! #=.,2B=,2#! #=$!

2;#.8C8D()! .,)*4J! L(#=! C8&G! .,)*4! ),&#8(&(&B! l/m! 42;3=(>$4! #,! .,2B=;G! 1Xm!

42;3=(>$4O! +;(%(&$! 8&>! 38.B84(#$! 8.$! ),CC,&! 8>>(#(,&8;! 3=84$4! (&! C8&G! ,D! #=$!

2;#.8C8D()! .,)*4O! A,#=! C(&$.8;4! 833$8.! 3.(C8.G! L(#=! C$#8C,.3=()! =,.&-;$&>$!

8;4,!D,.C(&B!8!;8#$!,%$.3.(&#(&B!3=84$!2&.$;8#$>!#,!#=$!3.(C8.G!844$C-;8B$O!",C$!

2;#.8C8D()! 48C3;$4! 8.$!a2(#$! 4#.,&B;G! 8;#$.$>J!L(#=! )8.-,&8#$J! 4$.3$&#(&$J! ,N(>$4!

8&>!-(,#(#$!D,.C(&B!#=$!8;#$.8#(,&!3=84$4!c9(B2.$!U6J!KJ!9dO!!

!

<$N#2.8;;GJ!#=$!2;#.8C8D()!.,)*4!$N=(-(#!8!B.8&2;8.J!3,;GB,&8;!#$N#2.$!c9(B2.$!U!6J!KJ!

9dO! \&! 4,C$! 48C3;$4J! #=(4! #$N#2.$! 833.,8)=$4! 8! B.8&,-;84#()J! $a2(;(-.(2C!

C$#8C,.3=()!#$N#2.$O!R,CC,&!B.8(&4(e$!D,.!#=$!3.(C8.G!),&4#(#2$&#4!(4!0OQCC!#,!

1CCJ!L(#=!C2)=!4C8;;$.!B.8(&4(e$4!D,.!#=$!4$),&>8.G!),&4#(#2$&#4O!!



! T1!

!
9(B2.$!U5!9($;>J!#=(&!4$)#(,&!8&>!=8&>!43$)(C$&!3=,#,B.83=4!42CC8.(4(&B!#=$!2;#.8C8D()!

;(#=,;,BGO! ! cId! I&! ,;(%(&$! L$-4#$.(#$! ,2#).,3O! cAd! I! L$-4#$.(#$! ,2#).,3O! cRd! 9($;>!

3=,#,B.83=! ,D! 8! =,.&-;$&>$! 3G.,N$&(#$! c-;8)*d! (&#.2>(&B! 8&! ,;(%(&$!L$-4#$.(#$! cB.$$&dO!

c6d!I!1NJ!nS!3=,#,C().,B.83=!,D!8!#G3()8;!,;(%(&$!L$-4#$.(#$O!<=$!3=,#,C().,B.83=!4=,L4!

);$8.;G! #=$! ,;(%(&$! -.,*$&! >,L&! #,! 4$.3$&#(&$! c;(B=#! -;2$dO! cKd! I! /OXNJ! SSZ!

3=,#,C().,B.83=! ,D! 8! L$-4#$.(#$J! B.8&2;8.! 3G.,N$&$4! 8.$! 4$$&! c9d! I! /OXNJ! SSZ!

3=,#,C().,B.83=! ,D! 8! L$-4#$.(#$J! 4=,L(&B! #=$! >(DD$.$&#! (&#$.D$.$&)$! ),;,2.4! ,D! #=$!

,.#=,3G.,N$&$!8&>!);(&,3G.,N$&$O!!

!

!

!

!

!



! T/!

ICFCBCF!Y'2-&!$)&T,!=!7'55$)-+,!!

<=$! C8D()! .,)*4! ,-4$.%$>! (&! #=$! D($;>! 8&>! 8&8;G4$>! #=.,2B=! #=(&! 4$)#(,&!

3$#.,B.83=G!8.$!(>$&#(D($>!84!C$#8C,.3=,4$>!B8--.,(>4!8&>!8C3=(-,;$!B8--.,(>4!

c9(B2.$! QAJRdO! S;8B(,);84$J! ,.#=,3G.,N$&$J! );(&,3G.,N$&$J! 38.B84(#$! 8C3=(-,;$J!

43(&$;J! C(&,.! ,N(>$4! 8&>! C(&,.! 42;3=(>$4! D,.C! #=$! 3.(C8.G! 3=84$4! ,D! #=$!

B8--.,(>4!c9(B2.$!VIJ!AdO!Y8.&$#J!)8.-,&8#$J!C24),%(#$J!a28.#e!8&>!=,.&-;$&>$!8.$!

D,2&>! 84! C$#8C,.3=()! 3=84$4O! R=8&B(&B! 3G.,N$&$! ),C3,4(#(,&! #=.,2B=,2#! #=$!

.,)*4!).$8#$4!8!.8&B$!,D!B8--.,(>!#G3$4g!D.,C!B8--.,4!#,!B8--.,&,.(#$4!#,!&,.(#$4!

c9(B2.$!QRdJ!),;;$)#(%$;G!)8;;$>!B8--.,(>4!#=.,2B=,2#!#=(4!#=$4(4O!!!

!

<=$!B8--.,(>4! (&! #=$! D($;>!8.$!>(4#(&B2(4=$>! D.,C!#=$!844,)(8#$>!2;#.8C8D()!.,)*4!

-G!#=$(.!B.$$&!#,!B.$G!,2#).,3!833$8.8&)$!8&>!#=$!3.$4$&)$!,D!3;8B(,);84$!c9(B2.$!

VRJ! 6dO! Z,)8;;G! #=$! B8--.,(>4! ),&#8(&! e,&$4! ,D! ;$2),).8#()! C$;#! C8#$.(8;! 8;(B&$>!

38.8;;$;!#,!#=$!.$B(,&8;!D,;(8#(,&!(&!#=$!8.$8!c9(B2.$!VKdO!<=$!;$2),).8#()!C$;#!e,&$4!

),&4(4#!,D!3;8B(,);84$J!a28.#eJ!,.#=,3G.,N$&$J!);(&,3G.,N$&$!8&>!B8.&$#O!Y8--.,(>4!

>,C(&8#$! #=$! -8&>4! L(#=(&! #=$! ,.#=,B&$(44! L(#=! %8.(8-;$! 2;#.8C8D()! (&#.24(,&!

#=.,2B=,2#O! <=$! B8--.,(>4! 4=,L! %8.(8-;$! 42;3=(>$! $&>,LC$&#!L(#=! #=$! =(B=$4#!

42;3=(>$!8-2&>8&)$4!,D!8&G!;(#=,;,BG!D,2&>!(&!B8--.,()!.,)*4!,&!#=$!:K!4=,.$!,D!

?o##$DW,.>$&!c9(B2.$!V9dO!!

!

<=$! );(&,3G.,N$&$J! ,.#=,3G.,N$&$J! 43(&$;J! ,N(>$4! 8&>! 42;3=(>$4! (&! #=$! B8--.,(>4!

4=,L! #=$! 48C$! )=8.8)#$.(4#()4! 84! (&! #=$! 2;#.8C8D()! .,)*4! C$&#(,&$>! 8-,%$O!

S8.B84(#$! (4! C,.$! ),CC,&! 84! 8! 3.(C8.G! 3=84$! (&! #=$! B8--.,(>4! #=$&! (&! #=$!

2;#.8C8D()! .,)*4O! I! 4$),&>! 8C3=(-,;$J! =,.&-;$&>$! D,.C4! 8! 4#.,&B! ;8#$J!

C$#8C,.3=()! ,%$.3.(&#! ,&! #=$! B8--.,(>4! c9(B2.$! VIJAdO! 7$#8C,.3=()! B8.&$#! (4!

D,2&>!(&!#=$!B8--.,(>4!L(#=!8!4#.,&B!),..$;8#(,&!#,!#=$!3.$4$&)$!,D!;$2),).8#()!C$;#!



! TT!

%$(&4!c9(B2.$!VKdO!S;8B(,);84$!D,.C4!,&$!,D!#=$!3.(C8.G!3=84$4!,D!#=$!B8--.,4!8&>!

$N=(-(#4! B.8&2;8.! #$N#2.$O! p28.#e! (4! D,2&>! 844,)(8#$>! L(#=! #=$! ;$2),).8#()! C$;#!

%$(&4!8&>!(4!(&#$.3.$#$>!84!8!C$#8C,.3=()!3=84$!(&!8;;!(&4#8&)$4!,D!,))2..$&)$O!!

!

<$N#2.8;;GJ! #=$! B8--.,(>4! =8%$! 8! L$;;! >$%$;,3$>! B.8&2;8.J! 3,;GB,&8;! #,!

B.8&,-;84#()! #$N#2.$! c9(B2.$! VIJ! AdO! <=$! 8%$.8B$! B.8(&! 4(e$! D,.! #=$! C8(&!

),&4#(#2$&#4!(4!0OTCC!`!0O]CC!cI33$&>(N!K!D,.!D2;;!>$4).(3#(,&4dO!0OX)C!#,!/0)C!

%$(&4! ,.! e,&$4! ,D! ;$2),).8#()! C8#$.(8;! B$&$.8;;G! -(4$)#! #=$! .8#=$.! =,C,B$&,24!

B8--.,()! #$N#2.$!L(#=!e,&$4!,D!8;#$.8#(,&!4$$&!8.,2&>! #=$!%$(&4! c9(B2.$!VKdO!<=$!

B8--.,4!4=,L!4(B&(D()8&#!#$N#2.8;!8;(B&C$&#!,D!>,C(&8&#;G!=,.&-;$&>$!8&>!;,)8;;G!

3G.,N$&$!#,!#=$!.$B(,&8;!C$#8C,.3=()!D,;(8#(,&!,D!#=$!8.$8!!

!

ICFCBCI!:',343*#!U-4-*.!

Y8--.,(>4! 8.$! (&#$.3.$#$>! D.,C! (&#.24(%$! D($;>! ),&#8)#4! #,! .$3.$4$&#! #=$! ,;>$4#!

;(#=,;,BG! (&! #=$!8.$8!8&>!8.$! (&#.2>$>!-G!8!4$.($4!,D!2;#.8C8D()!.,)*4O!S$.(>,#(#$4!

8.$! (&#$.3.$#$>! #,! -$! #=$! D(.4#! B$&$.8#(,&! ,D! 2;#.8C8D()! .,)*! D,;;,L$>! -G! ,;(%(&$!

L$-4#$.(#$4!8&>!#=$&!L$-4#$.(#$4O!!



! TQ!

!

9(B2.$! V5! 9($;>J! #=(&! 4$)#(,&! 8&>! =8&>! 43$)(C$&! 3=,#,B.83=4! 42CC8.(4(&B! #=$! C8D()!

;(#=,;,BGO! cIiA! XNJ! SSZJ! nSd! S=,#,C().,B.83=4! ,D! 8&! 8C3=(-,;$`3G.,N$&$[B8--.,O!

S.(C8.G! 3G.,N$&$[3;8B(,);84$! 844$C-;8B$! (4! ,%$.3.(&#$>! -G! C$#8C,.3=()! 8C3=(-,;$O!

H$;;[>$%$;,3$>! B.8&2;8.! #$N#2.$4! 8.$! ,-4$.%$>! (&! #=$! 48C3;$O! ! cRd! Y8--.,()! ,2#).,3!

);$8.;G!4=,L(&B!#=$!>$%$;,3C$&#!,D!4C8;;!C$;#!%$(&4O!Y.$$&!,2#).,3!),;,2.!,D!#=$!B8--.,(>!

);$8.;G!3.$4$&#!c6d!Y8--.,!c-,##,C!;$D#J!)$&#.$J!>8.*!B.$$&d!),&#8(&4!-,>($4!,D!2;#.8C8D()!

,;(%(&$!L$-4#$.(#$!c;(B=#!B.$$&d!8&>!(4!(&#.2>$>!-G!B.8&(#()!C8#$.(8;!cL=(#$dO!cKd!Y8--.,()!

B.8&2;(#$!C$;#!%$(&!),&#8(&(&B!B8.&$#J!3G.,N$&$J!a28.#e!8&>! D$;>438.O!q$(&! (4!42..,2&>$>!

-G!8!B8--.,&,.(#$! c;(B=#!-;2$d!8&>! #=$&!8!=,.&-;$&>$!B8--.,! c>8.*!B.$$&dO! c9d!Y8--.,(>!

=8&>!43$)(C$&!),&#8(&(&B!8-2&>8&#!42;3=(>$4O!!

!

!

!

!



! TX!

ICFCF!K$#0).*3-,,!

+.#=,B&$(44! (4! #=$!>,C(&8&#! ;(#=,;,BG!,2#).,33(&B!8).,44! #=$!C833(&B!8.$8O!<=$!

,.#=,B&$(44!(4!=,C,B$&,24!,&!8!*(;,C$#.$!4)8;$!L(#=!#=$!C8W,.!%8.(8#(,&!-$(&B!#=$!

-8&>4!,D!C8D()!8&>!2;#.8C8D()!.,)*4!#=8#!8.$!L(#=(&!#=$!B&$(44O!<=$!,.#=,B&$(44!(4!

3,.#.8G$>!,&!#=$!C83!%(8!#=.$$!;(#=,;,B($45!-8&>$>!B&$(44J!=,C,B$&,24!B&$(44!8&>!

8BC8#(#()! B&$(44O! <=$! >$4).(3#(%$!C833(&B! );844(D()8#(,&! (4! B$&$.8#$>! D.,C! D8-.()!

8&8;G4(4! (&!#=$!D($;>!cI33$&>(N!A!8&>!9(B2.$!]dO!<=$!C833(&B!);844(D()8#(,&!,D! #=$!

,.#=,B&$(44!(4!&,#!-84$>!,&!8!)=$C()8;!);844(D()8#(,&J!84!(#!(4!$N#.$C$;G!)=8;;$&B(&B!

#,!>(4#(&B2(4=!8C,&B4#!#=$!>(DD$.$&#!)=$C()8;!#G3$4!(&!#=$!D($;>O!I!-.($D!,%$.%($L!,D!

#=$!C833(&B!);844(D()8#(,&!(4!B(%$&J!D,;;,L$>!-G!8!C,.$!#=,.,2B=!>$4).(3#(,&!,&!#=$!

>(DD$.$&#!)=$C()8;!%8.($#($4!(>$&#(D($>!>2.(&B!#=(&!4$)#(,&!3$#.,B.83=GO!!

!

ICFCFCB!8-3(+!@(',,-2-&'#-)*!)2!K$#0).*3-,,!!

I4!4#8#$>J!#=$!,.#=,B&$(44!,&!#=$!C83!(4!);844(D($>!,&!D8-.()!>$%$;,3C$&#!D,;;,L(&B!

#=$! );844(D()8#(,&! 3.,3,4$>! -G! I4B$.! A$.#$;4$&! 84! 4$#! ,2#! (&! #=$! YKF"! D($;>!

4#8&>8.>4!=8&>!-,,*!cYKF"J!/011dO!98-.()!);844(D()8#(,&4!8&>!D($;>!3=,#,B.83=4!,D!

#=$!#=.$$!C8W,.!#G3$4!,D!,.#=,B&$(44!C833$>!8.$!4=,L&!(&!9(B2.$!]O!!



! TU!

!

9(B2.$! ]5! +2#).,3! 3=,#,B.83=4! 8&>! D8-.()! );844(D()8#(,&! ,D! #=$! >(DD$.$&#! #G3$4! ,D!

,.#=,B&$(44!C833$>!(&!#=$!D($;>!cD8-.()!);844(D()8#(,&4!D.,C!YKF"J!/011dO!cIi6iYd!+2#).,3!

3=,#,B.83=4!8&>!D8-.()!);844(D()8#(,&!,D!#=$!-8&>$>!B&$(44O!cAiKiEd!+2#).,3!3=,#,B.83=4!

8&>!D8-.()!);844(D()8#(,&!,D!#=$!=,C,B$&,24!B&$(44O!cRi9i\d!+2#).,3!3=,#,B.83=!8&>!D8-.()!

);844(D()8#(,&!,D!#=$!8BC8#(#()!B&$(44O!!

!



! TV!

E,C,B$&,24! ,.#=,B&$(44! (4! %$.G! ),CC,&! ,%$.! #=$! C833(&B! 8.$8O! \#! ,))2.4!

&,.#=$84#! ,D! ?o##$DW,.>$&!8&>!8;;! #=.,2B=,2#! #=$!Y;8)($.!_,&$! cI33$&>(N!AdO!<=$!

=,C,B$&,24!B&$(44!#G3()8;;G!=84!8!L=(#$!,2#).,3!L(#=!&,!3.$D$.$&#(8;!-8&>(&B!,.!

D8-.()! >$%$;,3C$&#! c9(B2.$! ]dO! \&! ),&#.84#J! #=$! -8&>$>! ,.#=,B&$(44! ),&#8(&$>!

4#.,&B!3.$D$.$&#(8;!-8&>(&B!8#! #=$!,2#).,3!4)8;$O!+2#).,3!),;,2.! (4!L=(#$! #,!>8.*!

B.$G!c9(B2.$!]dO!<=$!-8&>$>!,.#=,B&$(44!(4!%$.G!),CC,&!L$4#!,D!?o##$DW,.>$&!8&>!

&,.#=L$4#! #,! ?,CD.2$&!Y;8)($.! cI33$&>(N!6dO!<=$! 8BC8#(#()! ,.#=,B&$(44! ),&#8(&4!

C$#.$[4)8;$! D.8BC$&#4! ,D! C8D()! 8&>! 2;#.8C8D()! .,)*4! c9(B2.$! ]dO! \#! (4! &,#!

$N#$&4(%$;G! >$%$;,3$>! ,%$.! #=$! C833(&B! 8.$8g! (&! D8)#J! (#! (4! ,&;G! C833$>! 8#! ,&$!

;,)8;(#G!,&!#=$!"K!4=,.$!,D!?o##$DW,.>$&O!E,L$%$.J!4C8;;!e,&$4!,D!8BC8#(#()!B&$(44!

L$.$! >$%$;,3$>! ;,)8;;G! (&! 3.,N(C(#G! #,! #=$!C8W,.! -8&>4! ,D!C8D()! 8&>! 2;#.8C8D()!

.,)*!!

!

ICFCFCF!A3#$).$'/0-&!'*'(1,-,!)2!#03!)$#0).*3-,,!

<=$! ,.#=,B&$(44! .8&B$4! (&! 8DD(&(#G! D.,C! 8! B.8&,>(,.(#$J! #,! 8! 4G$&,[B.8&(#$J! #,! 8!

a28.#e!.()=!B.8&(#,(>!L(#=!#=$!>,C(&8&#!8DD(&(#G!-$(&B!8!C,&e,[B.8&(#$!c9(B2.$!^IJ!

AJ!RJ!6J!Kg!9(B2.$!QdO!I;;!,.#=,B&$(44!48C3;$4!),&#8(&!8!>,C(&8&#!a28.#e!),C3,&$&#!

8&>! 8! C(N#2.$! ,D! 3;8B(,);84$! 8&>! 8;*8;(! D$;>438.O! I>>(#(,&8;! 3=84$4! ),CC,&;G!

(&);2>$!3G.,N$&$!8&>f,.!-(,#(#$O!\&!8>>(#(,&J!#L,!48C3;$4!),&#8(&!8!B8.&$#[-(,#(#$[

4(;;(C8&(#$! 844$C-;8B$! (&>()8#(%$! ,D! 8! 38.8B&$(44! .8#=$.! #=8&! 8&! ,.#=,B&$(44!

c9(B2.$!^9dO!!

!

7,&e,[B.8&(#$!8DD(&(#G!(4!#=$!C,4#!),CC,&!#G3$!,D!,.#=,B&$(44!$&),2&#$.$>!(&!#=$!

#=(&! 4$)#(,&! 3$#.,;,BG! cI33$&>(N! KdO! <=(4! ;(#=,;,BG! (4! D,2&>! ,&! #=$! "H! 4=,.$! ,D!

Y.88=! DW,.>J! "H! 4=,.$! ,D! @8&B$.>;(*8W(*! 8&>! #=$! :K! 4=,.$! ,D! ?o##$DW,.>$&!

cI33$&>(N! AdO! <=$! 844$C-;8B$! ),C3.(4$4! 8! >,C(&8&#! a28.#e! 8&>! 3;8B(,);84$!



! T]!

D$;>438.!),C3,&$&#!L(#=!C(&,.!8;*8;(!D$;>438.!8&>!,.#=,3G.,N$&$!c9(B2.$!^IJ!AdO!

<=$! 844,)(8#(,&! ,D! C().,);(&$! D$;>438.! 8&>! ,.#=,3G.,N$&$! (4! (&>()8#(%$! ,D! 8!

)=8.&,)*(#$!C$#8C,.3=()!.,)*!

!

<$N#2.8;;GJ!#=$!.,)*4!8.$!#G3()8;;G!(&$a2(B.8&2;8.!L(#=!a28.#eJ!,.#=,3G.,N$&$!8&>!

D$;>438.! 3,.3=G.,-;84#4! (&! 8! .$).G4#8;;(4$>! D(&$.! B.8(&$>!C8#.(NO! <G3()8;;GJ! B.8(&!

4(e$! (4! 0OXCC[1O/CC! D,.! #=$! 3,.3=G.,-;84#4! 8&>! 0O1CC[0OTCC! D,.! #=$! C8#.(N!

C(&$.8;4O! <=$! C8#.(N! 8&>! 3,.3=G.,-;84#4! =8%$! 8! 4#.,&B! 3.$D$.$&#(8;! 8;(B&C$&#!

844,)(8#$>!L(#=!#=$!.$B(,&8;!3$.%84(%$!"/!D,;(8#(,&!,D!#=$!8.$8O!!

!

<=$! ,.#=,B&$(44! 4=,L$>! ),&4(>$.8-;$! %8.(8#(,&! )=$C()8;;G! c9(B2.$! QdO!

Y.8&,>(,.(#$4J! 4G$&,[B.8&(#$4J! a28.#e[.()=! B.8&(#,(>4! 8&>! 8&! 8;2C(&,24! B.8&(#$!

L$.$! .$),B&(4$>! (&! 8>>(#(,&! #,! #=$! ),CC,&!C,&e,[B.8&(#$O! I;;! #=$4$! .,)*! #G3$4!

4=,L$>!%$.G!4(C(;8.!#$N#2.$4!.$;8#$>!#,!#=$!4#.,&B!>$D,.C8#(,&8;!4#.$44$4!8)#(%$!(&!

#=$!8.$8O!!!

!

!



! T^!

!
9(B2.$!^5!<=(&!4$)#(,&!3=,#,C().,B.83=4!42CC8.(4(&B!#=$!B.8&(#,(>!8DD(&(#($4!D,2&>!(&!#=$!

,.#=,B&$(44O! cI! `! XNJ! nSd! R=8.&,)*(#$! 844,)(8#(,&! ,D! C,&e,[B.8&(#$! 4=,L(&B!

,.#=,3G.,N$&$! 8&>!C().,);(&$! D$;>438.O! cA! `! 1NJ! nSd!+%$.%($L! #$N#2.$! ,D!C,&e,[B.8&(#$!

4=,L(&B! 4(B&(D()8&#! .$).G4#8;;(48#(,&O! cR! `! XNJ! nSd! p28.#e[.()=! &8#2.$! ,D! #=$! a28.#e[.()=!

B.8&(#,(>O! c6! `! /OXNJ! nSd! E(B=!C().,);(&$! D$;>438.! 8-2&>8&)$! ,D! #=$! 4G$&,[B.8&(#$O! cK! `!

/OXNJ! nSd! Z8.B$! 3;8B(,);84$! B.8(&4! ,D! #=$! B.8&,>(,.(#$O! c9! [! 1NJ! nSd! <=$! 4(;;(C8&(#$! c=(B=!

-(.$D.(&B$&)$J! $;,&B8#$dJ! -(,#(#$! c"3$)*;$>! \&#$.D$.$&)$! ),;,2.4dJ! B8.&$#! cKN#(&)#J! ;8.B$d!

8&>!4#.,&B;G!8;(B&$>!a28.#e!,D!#=$!38.8B&$(44O!!

!

!

!

!

!

!



! Q0!

ICFCI!Y'2-&!?1T3,!

78D()! >G*$4! (&#.2>$! #=$!C8D()J! 2;#.8C8D()! 8&>! ,.#=,B&$(44! 4#.8#(B.83=()! 38)*8B$!

c9(B2.$!10IJ!AJ!RJ!6dO!<L,!4$#4!,D!C8D()!>G*$4!L$.$! (>$&#(D($>!,%$.! #=$! D($;>!8.$8!

L(#=!-,#=!4$#4!(&#$.3.$#$>!84!>,;$.(#$!>G*$4J!>2$!#,!#=$(.!-848;#()!),C3,4(#(,&!-2#!

(&#$.C$>(8#$!B.8(&!4(e$!c9(B2.$!10KJ!9dO!!<=$!>,;$.(#$!>G*$4!8.$!.$3.$4$&#$>!,&!#=$!

C83! 84! -;8)*J! 2428;;G! ;(&$8.! .,)*! 2&(#4! cI33$&>(N! AdO! <=$! D(.4#! 4$#! (>$&#(D($>! (4!

,.($&#$>!"H[:KJ! (4! ),8.4$!B.8(&$>!8&>!/0C!#,!100C!#=()*! c9(B2.$!10IJ!AdO!9($;>!

8&8;G4(4!(>$&#(D($>!3;8B(,);84$J!3G.,N$&$!8&>!-(,#(#$O!<=(&!4$)#(,&!8&8;G4(4!L84!&,#!

),&>2)#$>!,&!#=(4!4$#!,D!C8D()!>G*$4O!!

!

<=$! 4$),&>! 4$#! ,D! C8D()! >G*$4! (4! #=(&&$.! cl10C! #=()*d! 8&>! >(43;8G4! L$;;!

$4#8-;(4=$>!)=(;;$>!C8.B(&4!8&>!),8.4$! (&#$.(,.4! c9(B2.$!10RJ!6J!KJ!9dO!<=(4!4$#!,D!

>G*$4! (4! ,.($&#$>! ::H[:O! <$N#2.8;;GJ! #=$! >G*$4! ),&4(4#! ,D! 3=$&,).G4#4! ,D!

3;8B(,);84$! 8&>!C(&,.! ,;(%(&$! (&! 8! B.,2&>C844! ,D! 3;8B(,);84$J! ,;(%(&$J!C8B&$#(#$!

8&>!,#=$.!,38a2$!C(&$.8;4O!<=$!3;8B(,);84$!).G4#8;4!=8%$!%$.G!L$;;!>$%$;,3$>!;8#=!

4#.2)#2.$4!#=8#!=8%$!&,#!-$$&!,-4$.%$>!(&!8&G!,#=$.!.,)*!#G3$!,%$.!#=$!D($;>!8.$8!

c9(B2.$!10KJ!9dO!



! Q1!

!
9(B2.$! 105! 9($;>! 3=,#,B.83=4! 8&>! #=(&! 4$)#(,&! 3=,#,B.83=4! ,D! #=$! >,;$.(#$! >G*$4O! cId! I!

3=,#,B.83=!,D!:K!L8;;!,D!@8&B$.>;(*8W(*!L(#=!8!%$.G!;8.B$!c^0C!>G*$!=(B=;(B=#$>!(&!.$>dO!

cAd! +2#).,3! 3=,#,B.83=! ,D! 8! >,;$.(#$! >G*$! ,D! #=$! D(.4#! 4$#O! cRi6d! 9($;>! 3=,#,B.83=4! ,D!

>,;$.(#$!>G*$!),&#8)#4!,D!#=$!4$),&>!4$#O!cK!`!/OXNJ!nSd!S=,#,C().,B.83=!,D!8!>,;$.(#$!>G*$!

(&#$.(,.!,D! #=$!4$),&>!4$#!4=,L(&B!3;8B(,);84$! ;8#=!>$%$;,3C$&#!8&>!,;(%(&$O!c9!`!XNJ!nSd!

S=,#,C().,B.83=!,D!8!)=(;;$>!C8.B(&!,D!#=$!>,;$.(#$!>G*$!4=,L(&B!C2)=!4C8;;$.!B.8(&!4(e$!

.$;8#(%$!#,!cKdO!!

!

!

!

!

!

!



! Q/!

ICFCN!"%44'$1!)2!/$-4'$1!(-#0)().-3,!

A8&>4! ,D! C8D()! 8&>! 2;#.8C8D()! .,)*4! =,4#$>! L(#=(&! ;8.B$! -,>($4! ,D! ,.#=,B&$(44!

C8*$! 23! #=$! 3.(C8.G! ;(#=,;,B($4! ,D! #=$! C833(&B! 8.$8O! <=$! 2;#.8C8D()! .,)*4!

>,C(&8&#;G!),&4(4#!,D!L$-4#$.(#$4!8&>!,;(%(&$!L$-4#$.(#$4J!L=$.$84!#=$!C8D()!.,)*4!

),&4(4#!,D!B8--.,4J!B8--.,&,.(#$4!8&>!&,.(#$4O!A,#=!),&#8(&!3G.,N$&$J!8C3=(-,;$J!

,N(>$4! 8&>! 42;3=(>$4O! <=$! 2;#.8C8D()! .,)*4! ),&#8(&! 8>>(#(,&8;! ,;(%(&$J! )8.-,&8#$!

8&>! 4$.3$&#(&$J! L=$.$84! #=$! B8--.,(>4! ),&#8(&! 8>>(#(,&8;! 3;8B(,);84$! 84! 8!C8(&!

),&4#(#2$&#! 8&>! -(,#(#$O! <=$! ,.#=,B&$(44! >,C(&8&#;G! ),&4(4#4! ,D! .,)*4! ,D!C,&e,[

B.8&(#()! 8DD(&(#G! L(#=! B.8&,>(,.(#$J! 4G$&,[B.8&(#$! 8&>! a28.#e[B.8&(#,(>! 8DD(&(#($4!

8;4,! (>$&#(D($>O! \&! 8>>(#(,&J! L(#=(&! #=$! ,.#=,B&$(44! #L,! ,))2..$&)$4! ,D! 3,44(-;$!

38.8B&$(44!B8.&$#[-(,#(#$[4(;;(C8&(#$!844$C-;8B$4!8.$!D,2&>O!<=(4!;8.B$.!38)*8B$!,D!

.,)*4!(4!(&#.2>$>!-G!C2;#(3;$!4$#4!,D!C8D()!>G*$4O!<=$!;(#=,4#.8#(B.83=G!>$%$;,3$>!

(&! #=(4!)=83#$.! (4!8))2.8#$;G!42CC8.(4$>! (&! #=$!3.,D(;$4J! ).,44!4$)#(,&4!8&>!C834!

3.,>2)$>!cI33$&>(N!AdO!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



! QT!

@0'/#3$!N!=!"#$%&#%$'(!73)().1!

NCB!;*#$)+%&#-)*!

<=(4!)=83#$.!(4!>$4(B&$>!#,!),&%$G!8!4#.2)#2.8;!8&8;G4(4!,D!#=$!C833(&B!8.$8!-84$>!

3.(C8.(;G!,&!>8#8!B8#=$.$>! D.,C!#=$! #=.$$!L$$*!C833(&B!3.,W$)#!),C-(&$>!L(#=!

#=$!>8#8!),;;$)#$>!24(&B!#=$!8$.(8;!3=,#,B.8CC$#.G!4,D#L8.$J!8&>!8!4C8;;!8C,2&#!

,D!=(4#,.()8;!>8#8O!I!#,#8;!,D!VQ]!=(4#,.()!4#.2)#2.8;!C$842.$C$&#4!L$.$!),C3(;$>!

D.,C!YKF"!$N3$>(#(,&4J! T0! 4#.2)#2.8;!C$842.$C$&#4!L$.$! #8*$&!24(&B! #=$! 8$.(8;!

3=,#,B.8CC$#.G! 4,D#L8.$! 8&>! /UT! C$842.$C$&#4! L$.$! #8*$&! >2.(&B! #=$! #=.$$!

L$$*!C833(&B!)8C38(B&!cI33$&>(N!6dO!!

!

<=$!C833(&B!8.$8!=84!2&>$.B,&$!8!3.,#.8)#$>!4#.2)#2.8;!$%,;2#(,&!.$42;#(&B! (&!8!

),C3;$N!8..8G!,D!423$.3,4$>!4#.2)#2.$4O!<=$!32.3,4$!,D!#=(4!)=83#$.!(4!#,!>$4).(-$!

(&! >$#8(;! #=$! )=8.8)#$.(4#()4! ,D! $8)=! 4$#! ,D! 4#.2)#2.$4! ,-4$.%$>! 8&>! #=$!&8#2.$! ,D!

>$D,.C8#(,&!,%$.!#=$!8.$8O!!

!

NCBCB!V)43*&('#%$3!

<=$! 4#.2)#2.$4! ,-4$.%$>!L(#=(&! #=$!C833(&B! 8.$8! =8%$! -$$&! );844(D($>! -84$>! ,&!

4#.2)#2.$g! #G3$J! ,.($&#8#(,&J! .$;8#(%$! #(C(&B! 8&>! 4#G;$O! <=$! D,)24! =84! -$$&! ,&!

4#.2)#2.$4! 42..,2&>(&B! 8&>! ),&#.,;;(&B! #=$! 3.$4$&)$! ,D! C8D()! 8&>! 2;#.8C8D()!

;(#=,;,B($4O!"#.2)#2.$4!=8%$!-$$&!&8C$>!3.(C8.(;G!-84$>!,&!4#.2)#2.$!#G3$!c<8-;$!

1dO!"#.2)#2.$4!=8%$!-$$&!&2C-$.$>!-84$>!,&!#=$!$%$&#!(&!L=()=!#=$G!D,.C$>!8&>!

#=$(.!),&#$C3,.8&$,24!4#.2)#2.$4O!!

!

!

!

!



! ""!

#$%&'!()!*+,-.+-,$&!/01'/.&$+-,'!-2'3!4/!+542!+5'242!

!"#$%& 67! 8! 8+! 9! :! *! ;!

'()*+(*)$& 67<'! 80&3! 8$-&+! 904/+! :4/'$+40/! 80&4$+40/! *5'$,!

&

,-.&'()*+(*)"%&/$"(*)$0&

,-.-1&2)3$4("(354&6"("&

=!2-11$,7!0>!+5'!,$?!0,4'/+$+40/!3$+$!0>!@$,40-2!2+,-.+-,$&!>'$+-,'2!.0&&'.+'3!0@',!

+5'!$,'$!42!250?/!%'&0?!4/!84A-,'2!((!$/3!(BC!

! !
84A-,'! (()! D,4'/+$+40/! 3$+$! >0,! '$,&7! 2+,-.+-,'2C! E=F! G0/+$.+2! %'+?''/! 0,+50A/'422! $/3!

1$>4.!%$/32H!EIF!*(!>0&4$+40/H!EGF!*B!>0&4$+40/!$/3!:B!&4/'$+40/H!E6F!*J!>0&4$+40/H!$/3!EKF!>0&3!

3$+$!!

!



! "#!

!
!$%&'()!*+,!-(%)./0/%1.!20/0!31(!456!278)9:!4;6!<1%./9:!!0.2!4=6!30'>/9!
!

?@)!A>1/9!13!/@)!9/('B/'(0>!3)0/'()9!0C1D)!%.B>'2)!20/0!B1>>)B/)2!3(1E!/@)!@1.1'(9!

A(1<)B/!40/!>)09/!FGH!13!A>1//)2!20/06!0.2!9)>)B/)2!20/0!3(1E!A()D%1'9!I1(8)(9!%.!

/@)!0()0:!.0E)>7!J1B@).!K1>C!I@1!B1>>)B/)2!20/0! %.!+GGF!0.2!20/0!3(1E!JL!M9B@)(!

0.2!NL! JL!O70.!I@1!E0AA)2! /@)!0()0! %.!*FPQ! 49))!5AA).2%R!M! 31(! 3'>>! 9/('B/'(0>!

2)/0%>96L! M0B@! 9/('B/'(0>! 3)0/'()! %.! /@)! 0C1D)! A>1/9! I%>>! C)! 2%9B'99)2! %.! 2)/0%>!

C)>1IL!!

!

!

!

!

A: Dykes "' - EarlyDyke (n=2) 
- Late Dyke (n:3) 

B: Joints Key 
- Planes (n=16) 



! QU!

NCFCF!8)(-'#-)*!'*+!J-*3'#-)*!

NCFCFCB!A$-4'$1!;.*3)%,!&)*#'&#,!W"RX!

S.(C8.G!(B&$,24!),&#8)#4!-$#L$$&!#=$!B8--.,()!-8&>4!8&>!,.#=,B&$(44!-,>($4!8.$!

>(DD()2;#! #,!>$#$.C(&$! (&! #=$! D($;>!-$)824$!C,4#!,D! #=$C!=8%$!-$$&!>$D,.C$>!8&>!

C$#8C,.3=,4$>O! E,L$%$.J! 4,C$! 3.(C8.G! ),&#8)#4! L=$.$! ,-4$.%$>! 8&>! L=$&!

3;8&8.J!C$842.$C$&#4!L$.$!#8*$&!c9(B2.$!11IdO!S.(C8.G!3;8&8.!),&#8)#4! #.$&>!:!

#,!:H!8&>!>(3!C,>$.8#$;G!H["HO!

!

NCFCFCF!"B!

I&! $8.;G! D,;(8#(,&! (4! ;,)8;;G! ,-4$.%$>! ,%$.! #=$!C833(&B! 8.$8! (&! #=$! =(&B$4! ,D! 9/!

D,;>4O! <=$! D,;(8#(,&! (4! 4#.,&B;G! >$%$;,3$>! 8&>! (4! D,2&>! >,C(&8&#;G! (&! #=$! C8D()!

;(#=,;,B($4O!<=$!,.($&#8#(,&!,D!#=$!"1!D,;(8#(,&!%8.($4!4(B&(D()8&#;G!c9(B2.$!11Ad!,%$.!

#=$!8.$8!84!(#!(4!.$D,;>$>!-G!8!;8#$.!D,;>(&B!$%$&#!c9(B2.$!1TdO!<=$!"1!D,;(8#(,&!L84!

,&;G! ,-4$.%$>! (&! #=$! =(&B$! e,&$4! ,D! 9/! D,;>4O! +&! #=$! ;(C-4! ,D! 9/! D,;>4J! "1! (4!

#.8&43,4$>!(&#,!#=$!38.8;;$;!3$.%84(%$!"/!D,;(8#(,&O!S;,#4!I[6!,D!9(B2.$!1T!4=,L!#=$!

D,2.! ,2#).,34! L=$.$! #=$! "1! D,;(8#(,&! (4! D,;>$>! 8.,2&>! 8! 9/! D,;>! 8N(4! 8&>! #=$!

844,)(8#$>!"/!8N(8;!3;8&8.!);$8%8B$O!62.(&B! #=$!C833(&B!)8C38(B&J!&,!Z1!C(&$.8;!

4#.$#)=(&B!;(&$8#(,&!L84!,-4$.%$>!,&!#=$!3;8&$4!,D!"1!D,;(8#(,&O!!



! QV!

!
9(B2.$!1T5!<=$!#L,!,2#).,3!3=,#,4!(;;24#.8#$!#=$!3.$4$&)$!,D!"1!D,;(8#(,&!(&!#=$!=(&B$4!,D!9/!

D,;>4O! <=$! 8)),C38&G(&B! 4#$.$,&$#! 3;,#4! 4=,L! #=$! 3,;$4! ,D! D,;>$>! "1! D,;(8#(,&!

C$842.$C$&#4J! #=$!9/!8N(4!8&>!#=$!"/!8N(8;!3;8&8.!);$8%8B$!8#!>(DD$.$&#!,2#).,34!,%$.!#=$!

C833(&B!8.$8O!!

!

!

!

!

!



! "#!

!"#"#"$%&#%'()%*#%
$%&!'&()*+!,)-./0.)*!)1'&23&+!.*!0%&!4/55.*6!/2&/!.'!0%&!5&23/'.3&7!4&0/4)25%.(!

89!,)-./0.)*:!$%&!89!,)-./0.)*!.'!/;./-!5-/*/2!0)!0%&!<&--=+&3&-)5&+!>9!,)-+'7!/'!'&&*!.*!

5-)0'! ?=@! ),! >.6A2&! BC:! ! $%.'! ,)-./0.)*! .'!4/.*-D!E=EF! 02&*+.*6! /*+! 8F!+.55.*6!

G>.6A2&!BBHI:!$%&!,)-./0.)*!.'!3&2D!<&--!+&3&-)5&+!/*+!.'!5&23/'.3&!,2)4!2&6.)*/-!0)!

0%.*! '&(0.)*! '(/-&! G>.6A2&! B"?7! JI:! $%&! ,)-./0.)*! .'! +&,.*&+! 1D! 0%&! /-.6*4&*0! ),!

/45%.1)-&! /*+! 5D2);&*&! 62/.*'! G>.6A2&! B"JI! /*+! .'! 5/2/--&-! <.0%! 4&0/4)25%.(!

1/*+.*6!.*!0%&!6*&.''!/*+!4&0/4)25%)'&+!A*.0!()*0/(0':!$%&!K9!4.*&2/-!'02&0(%.*6!

-.*&/0.)*!)*! 89!,)-./0.)*!5-/*&'!.'!<&--! +&3&-)5&+! /*+! ()*'.'0'! ),! /! 12)/+-D!+)<*!

+.5!-.*&/0.)*!)1'&23&+!)3&2!0%&!,.&-+!/2&/:!L)<&3&27!')4&!'02.M&!'-.5!-.*&/0.)*'!/2&!

/-')!)1'&23&+!/*+!4/D!2&-/0&! 0)! -)(/-!52)(&''&'!/(0.*6!A5)*!0%/0!)A0(2)5:!>.6A2&!

BBH! '%)<'! 0%/0! K9! .'! 6&*&2/--D! 5-A*6.*6! 0)! 0%&! 8F! <.0%! 4)+&2/0&! 5-A*6&'!

2&()2+&+:!!

!

>.6A2&! B"N! ! G?I! 8%)<'! /! ')A0%!

,/(.*6! )A0(2)5! 5%)0)62/5%! <.0%!

0%&! 89! ,)-./0.)*! %.6%-.6%0&+:! GJ! O!

P;7! QRI! 8%)<'! /! 5%)0)4.(2)62/5%!

),! /! 6/112).(! 2)(M! +.'5-/D.*6! /!

'02)*6-D! +&3&-)5&+! %)2*1-&*+&!

,)-./0.)*:!!

!

!

%

%

%

%

%

%

%

%



! "#!

!"#"#"!$%&$
$%&!'()*+!',+(*-(,)!,./&01&2!()!-%&!*0&*!(/!-%&!/3*0/&+4!2&1&+,3&2!56!',+(*-(,)7!$%(/!

',+(*-(,)! 8*/! /&&)! *-! ,)+4! *! /9*++! *9,:)-! ,'! ,:-;0,3/! ,1&0! -%&! 9*33()<! *0&*!

2&1&+,3&2!9*()+4!()!-%&!,0-%,<)&(//7!=-!-0&)2/!>?!-,!?!*)2!(/!<&)&0*++4!9,2&0*-&+4!

-,! /-&&3+4! 2(33()<! -,! .,-%! -%&! >@! *)2! 5?! AB(<:0&! CCDE7! $%&! ,0(&)-*-(,)! ,'! -%&!

',+(*-(,)! /%,8/! *! /4/-&9*-(;! 1*0(*-(,)! ,1&0! -%&! 9*33()<! *0&*F! 8(-%! ?G@! -0&)2/!

*0,:)2!5-,0&.HI0)!AJ+*;(&0!K,)&!L*3F!M33&)2(N!OE!*)2!>?G5@!-0&)2/!*;0,//! -%&!

0&/-!,'!-%&!9*33()<!*0&*!A*++!9*3/F!M33&)2(N!OE7!$%&!56!',+(*-(,)!(/!3&03&)2(;:+*0!

-,! -%&!8&++G2&1&+,3&2!5P! ',+(*-(,)!*)2! (/! *N(*+!3+*)*0! -,! -%&!B6! ',+2()<!2&1&+,3&2!
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A: Representative F2 and 
S2APC 

C: Best fit of S2 
poles defining 
the F3 axis 

Key B: S3 and S2 defining 
• F2 Fold Axis the F3 fold axis 

- SlAxialPlanar 
Cleavage 
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A: F2 and F3 B: Type 2 Fold Interference Model 

- 1stfolding 
- 2nd fo lding 
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$%&'()#*+,#-.)()/0).#12/.3#3'445(%6%0&#78#./#79##
##
#
#
#
#

A: D1 Key
    S1 Planes
    

(n=27)
Key
    S2 Planes (n=146)B: D2

L2 (n=23)
F1 axis (n=2)

S3 (n=10)
F2 (n=2)

Key
C: D3 D: D4

B.S2 Brittle(n=2)

Key
B.S1 Dyke (n=2)

B.S4 Dyke (n=3)

Key
B.S3 Brittle (n=5) E: D5

Palaeo-stress

Palaeo-stress
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+2#7&&=#%)1$0(5#)+%;$#BH'35('7,#DEIDG#:10#*$#'+0#5*;&56#*'#&/&)6#%*)%14$0('%&#0+#:&#0-&#

+'56#4&%-('*$4# 2+)# &<-14*'3# )+%;$8# J+.&/&),#4('6# ('%*&'0# C)&%(4:)*('# %)(0+'$#

$1%-# ($# 0-&#K*53()'#L)(0+'# ()&# =)*4&# &<(4=5&$# +2#.-&)&# &)+$*+'(5# &<-14(0*+'#-($#

&<=+$&7# 7&&=56# $+1)%&7# )+%;$# BM+-'# &0# (58,# NOONP# C5(00,# DEEFG8# >-&# (50&)'(0*/&#

-6=+0-&$*$# *$# 0-(0# &<-14(0*+'# *$# (0# 5&($0# =()056# (# )&$150# +2# 0&%0+'*%# =)+%&$$&$8# >-&#
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*$# :6# 5*0-+$=-&)*%# &<0&'$*+'(5# 0&%0+'*%# 2+)%&$# BC5(00,# DEEFP# J()5&6,# DEIEP# Q('7*2+)7,#
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&<0&'$*+'(5#2+)%&$#-(/&#:)+13-0#7&&=#%)1$0(5#0&))(*'$#0+#0-&#$1)2(%&#()&#0-&#S($*'#('7#
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9:'(3%.%#*/&%'-.)# &(#5*'1(.*&%#*.+#9/*)-(5/*0%#*/&%'0# &(#,405(8-&%=#>6%0%#'%*5&-(.0#
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#

$'(.<)(# )J%2)01)# 3/(# .<)# )K<'85.%/0# /3# .<%6# 7/4)(# 1('6.57# =/(.%/0# %6# .<)# 1<50&)# %0#

2)3/(85.%/0#6.>7):#;<)#3%(6.#.<())#2)3/(85.%/0#)J)0.6#DLFM#L*M#LAG#()75.)2#./#.<)#)5(7>#

<%6./(>#/3#.<)#5()5#5()#/J)(=(%0.)2#B>#B(%..7)#2)3/(85.%/0#)J)0.6#DL+#502#LNG:#O6#0/#

5B6/7'.)#25.%0&#/3#L+#502#LN#<56#B))0#'02)(.59)0M#%.#%6#J)(>#2%33%1'7.#./#2).)(8%0)#5.#

4<5.#=5(.#%0#.<)#)J/7'.%/0#/3#.<)#5()5#.<)#6.('1.'()6#3/(8)2#%0:#P)J)(.<)7)66M#.<)>#5()#

)J%2)01)# /3# 1('6.57# 2)3/(85.%/0# 5B/J)# .<)# B(%..7)Q2'1.%7)# .(506%.%/0# DRFN98S# L5J%6#

502#@)>0/726M#FIITG:##

#

U0#6'885(>M# .<)#25.5#1/77)1.)2# %0# .<%6# .<)6%6# 3/1'6)2#/0#.<)#)5(7>#2'1.%7)M#<%6./(>#/3#

.<)#85==%0&#5()5#.<5.#1/0.(/77)2#.<)#=()6)01)#/3#.<)#853%1#502#'7.(5853%1#(/196#4%.<#

7%8%.)2# 25.5# 1/77)1.%/0# /0# =/6.# =)59# &(50'7%.)# 351%)6# )J)0.6:# -).(/&(5=<%1# 4/(9#

%2)0.%3%)2# ().(/&(52)# 566)8B75&)6# 502# '6)2# .<)8# 56# )J%2)01)# 3/(# )K<'85.%/0# ./#
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A: @)7)3/2# +#*/<B&.-# %C2/(%)'&'# /.# (%)# '(C3)# /4# )123+0)1).(# /4# (%)#1+4&0#
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#

)5656<(>&%#1.&2(4#$$1,?(+@(%"&(4#@1-(#,2(/.%'#4#@1-('+-A0(
$%)# 4&<'(# ,)(+&3),# 1+22&.-# /4# (%)# 1+4&0# +.,# =3(<+1+4&0# =.&('# *+'# =.,)<(+B).#

(%</=-%/=(# (%&'# 2</6)0(D# $*/# 98?EF"""# '0+3)# 1+2# '%))('F# (%<))# 0</''# ')0(&/.'# +.,#

)3)7).# ,)(+&3),# 2</4&3)'# %+7)# 5)).# 2</,=0),# 4/<# (%)# 1+22&.-# 0/12/.).(# /4# (%&'#

2</6)0(D# $%)# 1+2'# +00=<+()3C# ,)4&.)# (%)# /5')<7+(&/.'# /.# </0B'# (%+(# ,)4&.)# (%)#

3&(%/'(<+(&-<+2%C#+.,#'(<=0(=<)'#/5')<7),#+.,#0/15&.)#+33# (%)#*/<B# 4</1#(%)#+)<&+3#

2%/(/-<+11)(<C#+.,#4&)3,#1+22&.-#0+12+&-.D#

#

)565B<(C%'#%1?'#$"1-(#,2(0%'/-%/'#.(-+,%&D%(@+'(%"&(9#,20(+@(4#@1-(#,2(/.%'#4#@1-(

'+-A0(

$%&'# /56)0(&7)# /4# (%)# (%)'&'# *+'# (/# )3+5/<+()# +.,# ,&'0=''# (%)# '(<=0(=<+3# +.,#

'(<+(&-<+2%&0# 0/.(</3'# /4# (%)#1+4&0# +.,#=3(<+1+4&0# 5+.,'#,)7)3/2),#,=<&.-# (%)# 4&)3,#

1+22&.-F#+.,#*%&3)#0/.,=0(&.-#'=5')G=).(#2)(</-<+2%&0#+.,#'(<=0(=<+3#+.+3C'&'D#$%)#

<)'=3('#+.,#,&'0=''&/.#')0(&/.'#/4#(%&'#(%)'&'#,)+3#1+&.3C#*&(%#(%)#,/0=1).(+(&/.#+.,#

,&'0=''&/.#/4#(%)')#'(<=0(=<+3#+.,#'(<+(&-<+2%&0#0/.(</3'D##
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091#82(60705&-#89&('=##

#

!";&<(,84:3+(,3&&
!";"#&=+1.(31)71+-)70./%&

"= $%)# 1&'7)7+)6)1# 705&-# 091# 82(60705&-# +091'# 0-6*''# (%)# 7033&9:# 06)0#

6)36)')9(# (%)# *21)'(# 6*-;# 89&(# *5# (%)# 2&(%*'(60(&:603%4=# $%)4# 06)# +6*0124#

:0++6*&-#&9#-*73*'&(&*9#091#.06&0+24#&9(681)1#+4#782(&32)#(43)'#*5#82(60705&-#

6*-;'=# >)6&1*(&()'# &9(681)# (%)# :0++6*'# 091# 06)# '8+')<8)9(24# &9(681)1# +4#

346*?)9&()'=#$%)#1&'7)7+)6)1#+091'@#/%)9#7033)1# &9# (%)# 5&)21@# 06)#+6*;)9#

&9(*#(/*#1&'(&9-(#-0():*6&)'A#(%*')#/&(%#091#/&(%*8(#82(60705&-#6*-;'=B#

C= $%)# *6(%*:9)&''# &'# (%)# 1*7&909(# 2&(%*2*:4# *.)6# (%)# 7033&9:# 06)0=# $%)#

36)-86'*6# (*# (%)#*6(%*:9)&''# &'#0# '8&()#*5#:609&(*&1'# (%0(# '%*/'#-*9'&1)60+2)#

.06&0(&*9#&9#-*73*'&(&*9=#$%)#-*73*'&(&*9#&'#1*7&909(24#7*9D*E:609&(&-@#/&(%#

.06&0(&*9'# *5# '4)9*E:609&()@# :609*1&*6&()@# <806(DE6&-%# :609&(*&1# 091# 09#

0287&9*8'#3)2&(&-#:609&(*&1# &1)9(&5&)1=#$%)#:609&(*&1'# &9(681)1# &9(*# (%)#705&-#

091#82(60705&-#'(60(&:603%4@#+6*0124#0'#0#')6&)'#*5#2&(E#306E#2&(#&9(68'&*9'B#

F= $%)# 1).)2*3)1# 2&(%*'(60(&:603%4#/0'# &9(681)1# +4# 0#782(&32)# ')('# *5# 1*2)6&()#

14;)'#(%0(#6)20()#(*#(%)#20()#70:70(&-#).*28(&*9#*5#(%)#06)0=##
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#
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2)62)-# )3/# ,-# *(+).(/# .1# .'(# ()*+<# ',-.1*<# 10# .'(# 2)0,5# )3/# =+.*)2)0,5#

:)-(2(3.#10#.'(#)*()>#

"% &'(#-(513/#/(01*2).,13#(4(3.#*(5163,-(/#,-#.'(#0,*-.#-.)6(#10#.'(#9?@1+/=36(3#

A*16(3<# )3/# ,-# .'(#21-.# ,281*.)3.# 513.*1++,36# ,30+=(35(# 13# .'(# -.*=5.=*(# 10#

.'(# +,.'1-.*).,6*)8',5#8)5?)6(%#&'(#:)3/(/#)88()*)35(#10# .'(# -.*).,6*)8'<# ,-#

/12,3)3.+<#)..*,:=.(/#.1#.'(#-'()*,36B#.',33,36#)3/#-.*(.5',36#10#.'(#8)5?)6(#

10# *15?-# /=*,36# .',-# /=5.,+(# (4(3.%# &'(# 01*2).,13# 10# +)*6(C-5)+(# ,-15+,3)+# 01+/#

-.*=5.=*(-#,-#)+-1#)--15,).(/#7,.'#.',-#/(01*2).,13#(4(3.#)3/#,-#*(-813-,:+(#01*#

.'(# .',5?(3,36# 10# .'(# -.*).,6*)8'<# .'*1=6'1=.# .'(# 2)88,36# )*()%# D()?#

6*)3=+,.(# 0)5,(-# 2(.)21*8',-2# )3/# 2(+.,36# ,-# )--15,).(/# 7,.'# .',-#

/(01*2).,13)+#(4(3.%#&',-#(4(3.# ,-#:*1)/+<#513-,/(*(/# .1#')4(# 01*2(/#=3/(*#

31*.'()-.C-1=.'7(-.#5128*(--,13>#

E% &'(# .',*/# /(01*2).,13)+# (4(3.# *(5163,-(/# ,-# .'(# -(513/# -.)6(# 10# .'(#

9?@1+/=36(3# A*16(3<# )3/# ,-# *(+).(/# .1# .'(# *(01+/,36# 10# .'(# ,-15+,3)+# 01+/#

-.*=5.=*(-%# &',-# (4(3.# ')-# -12(# 513.*1+# 13# .'(# 6(12(.*<# 10# .'(# ,-15+,3)+#

-.*=5.=*(-#.'(*(:<#,30+=(35,36#.'(#2)0,5#)3/#=+.*)2)0,5#,3.*=-,13-%#&',-#(4(3.#

,-# :*1)/+<# ,3.(*8*(.(/# .1# ')4(# 01*2(/# =3/(*# 31*.'7(-.C-1=.'()-.#

5128*(--,13>#

F% G1++17,36#.'(#/=5.,+(#01+/,36#10#.'(#9?@1+/=36(3#A*16(3<#,-#)#2=5'#+).(*#:*,..+(#

/(01*2).,13# 8')-(%# &71# 818=+).,13-# 10# -.*=5.=*(-# 7(*(# ,/(3.,0,(/%# &'(<#
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)&$3'3#6'6#+*)#142)0/$#)&$#1*.2,$%')-#*5#)&$#(/')),$#3)/01)0/$#/$9'.$7#

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

:7 ;$4<#&'9&=)$.2$/4)0/$>#.$6'0.=2/$330/$#9/4+0,')$#541'$3#.$)4.*/2&'3.#4+6#

3-+=.$)4.*/2&'1#4+4)$%'3#?$/$#'6$+)'5'$6#'+#4,,#,')&*,*9'$37#@*+6')'*+3#60/'+9#

.$)4.*/2&'3.#?$/$#2/$6'1)$6#)*#&4A$#/$41&$6#02#)*#!BB#=#!CBD@#4+6#B7!#)*#

B7!EC#F;4G#

H7 I$)/*9/46$# 4.2&'(*,')$# 4+6# 50/)&$/# ,*?# )$.2$/4)0/$# .$)4.*/2&'1# 541'$3#

?$/$#'6$+)'5'$6#4+6#3099$3)#4#2/*)/41)$6#2$/'*6#*5#/$)/*9/46$#.$)4.*/2&'3.7#

J.2&'(*,')$#1*+6')'*+3#?$/$#$3)'.4)$6#)*#&4A$#($$+#($)?$$+#CCBD@#=#ECBD@#
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L#MBBD@7#
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!"#"2% 3*-4)5'*'6(% +7% *)7/5% )68% 94(,)*)7/5% ,+5:0% )68% ,'4)(/+60./-% (+% (.'%

09,,+968/6;%;6'/00%

:7 8&$#.45'1#4+6#0,)/4.45'1#(4+63#4/$# '+)$/2/$)$6# )*#/$2/$3$+)#4#3,'1$#*5# ,*?$/#

1/03)#L#022$/#.4+),$7#N*?$/#1/03)#94((/*'63#4/$#A4/'4(,-# '+)/06$6#(-#022$/#

.4+),$#2$/'6*)')$3#4+6#2-/*%$+')$37#J+#4+4,*90$#5*/#)&$#5*/.4)'*+#*5#)&$#.45'1#

4+6#0,)/4.45'1#1*.2,$%#'3#)&$#O45'1#@*.2,$%#*5#)&$#PA/$4#Q*+$>#R*0)&$/+#J,23>#

+*/)&?$3)#P)4,-#ST'*/$+)'+'#4+6#U$/$35*/6>#HBB!G#F4/0)'>#HBB:VG#

H7 8&$# 9/4+')*'63# 2/$10/3*/# )*# )&$# 30//*0+6'+9# 9+$'33# 4/$# ,'<$,-# )*# ($# 6$/'A$6#

5/*.#)&$#.$,)'+9#*5#)&$#,*?$/#1/03)#60$#)*#.49.4)'1#0+6$/2,4)'+9#2/*1$33$3#4)#

)&$#,*?$/#1/03)4,#(*0+64/-#4+6#'+)/06$6#'+)*#)&$#.45'1#4+6#0,)/4.45'1# ,*?$/#

1/03)4,#1*.2,$%#5*/.'+9#4#6'3)'+1)#,')&*3)/4)'9/42&-#*(3$/A$6#4)#30/541$#)*64-7##
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#
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- Hot: High Mafic 
- Cold: Low Mafic 

Sediment sample station 
100m Contours 

Ni (ppm) Geochemistry data 
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!

!
@)(56%! KLM! ;>?! 83&A8! +! :3&.&(6+:3! &,! .3%! <=>! 8D8.%9B! ;I?! 2*6%%/83&.! &,! .3%! <=>! A).3!
95'.):'%!(%&'&()*+'!'+D%68!&/!.3%!8*6%%/J!;8&56*%-!,6&9!$012J!KNOO?B!$
$

$

$

$
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.)*+2/'-/,0*!+%0!7)!8,50.!/0!>'')0./?!@;!!

!

$-%0.%2.! -9/0! *)+-/,0*! '2)'%2).! %-! AB>! 3)2)! %0%(4*).! 5*/06! %! +,&',50.!

')-2,62%'9/+!&/+2,*+,')!3/-9! %! C/D,0! ./6/-%(! +%&)2%! %--%+9).;! E9)*)!&/+2,*+,')*!

%2)!'2,F/.).!74!AB>;!E9)!+%&)2%!3%*!5*).!-,!+%'-52)!./6/-%(!'9,-,&/+2,62%'9*!,8!

-9)!*%&'()*!-9%-!%2)!8,50.!-92,569,5-!-9)!8/652)*!/0!-9)!-9)*/*;!!

!

!"1#*-(%,23)4#52./+#627,-37-'0#

G,(%2/*).!(/69-!&/+2,*+,'4!/*!+9%2%+-)2/*).!74!-9)!-2%0*&/**/,0!,8!(/69-!82,&!%!*,52+)!

,0!-9)!,'',*/-)!*/.)!,8!-9)!*')+/&)0!-,!-9)!,7H)+-/F)!()0*!'%**/06!-92,569!%!',(%2/*)2!

I/0!(/69-!'%-93%4!7)8,2)!-9)!*')+/&)0J!%0.!%0!%0%(4*)2!I%!*)+,0.!',(%2/:)2!'(%+).!/0!

-9)!(/69-!'%-93%4!7)-3))0!-9)!,7H)+-/F)!%0.!-9)!,7*)2F%-/,0!-57)*J;!E9)!(/69-!'%**)*!

-92,569!-9)!',(%2/*)2!%0.!%!+,0.)0*)2<!39/+9!8,+5*)*!-9)!(/69-!,0!-9)!*%&'()!-,!6)-!

F)24! 9/69! /((5&/0%-/,0;! E9)! (/69-! -9)0! '%**)*! -92,569! -9)! *')+/&)0! %0.! /0-,! -9)!

,7H)+-/F)! ()0*! 8,2&/06! %! &%60/8/).! F/)3! ,8! -9)! *%&'();! ! K?<! L;M?<! M?<! KN?! %0.! LN?!

,7H)+-/F)!()0*)*!3)2)!5*).!.52/06!-9)!&/+2,*+,'4;!E9)!%0%(4*)2!%((,3*!-9)!*')+/&)0!

-,!7)!F/)3).!/0!+2,**O',(%2/*).!(/69-!I39)0!/0J!%0.!'(%0)O',(%2/:).!(/69-!I39)0!,5-J;!

P/652)!L"!*9,3*!%!*+9)&%-/+!./%62%&!,8!%!',(%2/:/06!+,&',50.!&/+2,*+,')!3/-9!%((!

'%2-*!(%7)().;!!
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>0?%21.=@!*ABBC!

!

!

"#!$%&'(%)*+,-.!
B#D! .;! 43)! 105-/)1! 6.//)64)2! 7)()! 1)=4! ;.(! &).63)5%14(E! ;(.5! 43)! ;%)/2F7.(GHH!!

I05-/)1!7)()!1)=4! ;(.5!43)! ;%)/2! 4.!,64%?04%.=!J08.(04.(%)1!9,KLJ,MIC@!K0=020! ;.(!

50N.(!0=2! 4(06)!)/)5)=4!&).63)5%14(EH!O()-0(04%.=!0=2!0=0/E1%1! 4)63=%P')1!7%//!8)!

6.?)()2!8)/.7H!

!

"#/!012&-1,&-.!3-%41-1,*&5!

I05-/)1! 7)()! 1)=4! 4.! ,KLJ,MI! 01! (.6G! 105-/)1! 7%43! -()-0(04%.=! =))2)2! 8);.()!

&).63)5%60/!0=0/E1%1!6.'/2!8)!'=2)(40G)=H!L3)!)=4%()!105-/)!%1!6('13)2!4.!0!5%=%50/!

5%='1!BA!5)13!9BHQ55C@!5)630=%60//E!1-/%4!9(%;;/)C!4.!.840%=!0!()-()1)=404%?)!105-/)!

0=2!43)=!-'/?)(%1)2!7%43!5%/2!14))/!4.!04!/)014!"RS!5%='1!BRA!5)13!9BAD!5%6(.=1CH!!

L3)! 5%/2! 14))/! -'/?)(%104%.=! 0221! '-! 4.! AH*S! $)! 6.=405%=04%.=! 9,64%?04%.=!

J08.(04.(%)1@!*ABBCH!
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!"#$%&'()&*()+$,-&.+/0/$

#$%&'()! *(+(! $,$'-)(.! /)0,1! $! 23%40,$503,! 36! .066(+(,5! 789:7;#! &$2<$1()=! 9>(!

789:7;! &$2<$1()! /)(.! 0,2'/.(! :05>31(32>(%0)5+-! 3&503,)?! @:05>3+()($+2>A!

@:05>3+()($+2>B/$,5! $,.! $! C+(203/)! D(5$'! E(32>(%0)5+-! 3&503,?! F8G+()($+2>=!

7&&(,.0H!;!0,.02$5()!*>$5!1(32>(%02$'!&$2<$1(!($2>!)$%&'(!+(2(0I(.=!

!

7''! )$%&'()! /,.(+*(,5! 5>(! :05>31(32>(%0)5+-! $,$'-)0)=! 9>0)! $,$'-)0)! /)(.! J8C! $,.!

J8CKD#! 5(2>,0L/()! $,.! 23,)0)5(.! 36! 5*3! .066(+(,5! &$2<$1()?! @:05>3)+()($+2>! $,.!

@:05>3)+()($+2>B/$,5=!9>(!.066(+(,2(!4(5*((,!5>(!5*3!&$2<$1()! 0)! 5>$5!5>(!MB/$,5N!

3&503,! 0)! 63+!)$%&'()!5>$5!$+(!&35(,50$''-!%0,(+$'0)(.=!7)!%3)5!36!3/+!)$%&'()!*(+(!

$))320$5(.!*05>! &35(,50$'!%0,(+$'0)$503,! 5>0)! *$)! 5>(!%3)5! 23%%3,! &$2<$1(! /)(.A!

@:05>3)+()($+2>!*$)!3,'-!/)(.!3,!$!)('(25! 6(*!)$%&'()!,35!5>3/1>5!53!4(!+('$5(.!53!

%0,(+$'0)$503,=!!

!

O05>! @:05>3)+()($+2>LB/$,5! $,$'-)0)! $! F1! )$%&'(! 0)! .01()5(.!*05>! $L/$! +(10$! $,.!

.0'/5(.!53!PQR%!%'!I3'/%(5+02$''-=!7&&+3&+0$5(!0,5(+,$503,$'!+(6(+(,2(!%$5(+0$')!63+!

5>(!%(5$')!36!0,5(+()5!$+(!.01()5(.!$5!5>(!)$%(!50%(=!9>(!)$%&'()!$,.!)5$,.$+.)!$+(!

$,$'-S(.! 3,! $! 9>(+%3! T$++(''! 7)>! UVWJXY! JJ! )0%/'5$,(3/)! $,.! )(L/(,50$'! J8C! 3+! $!

C(+<0,! U'%(+! Y&50%$! ZRRR! J8C=! O>(+($)A! *05>! @:05>3)+()($+2>! $! 6/)(.! )$%&'(! 0)!

.0'/5(.!$,.!$,$'-)(.!4-!C(+<0,!U'%(+!#20(H!U:7V![RRRA![FRR!3+!"RRR!J8CKD#!\$))$-!

.(5$0')! )3/+2(.! 6+3%! 7250I$503,! :$43+$53+0()A! PRFF]=! 9$4'()! Z! $,.! @! 23,5$0,! 5>(!

.(5(2503,!'0%05)!6+3%!5>(!.066(+(,5!5(2>,0L/()=!!
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!
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$%&'(! )*! ! +,-.(/! %0.! 1(2(32-40! '-5-2/! 46! 27(! 8-2749(437(5-3%'! :%3;%9(! <=4.-6-(.! 6>45!
?32-@%2-40!8%&4>%24>-(/A!B#""C!

!

!

!

!

!

!

!

!

!

$%&'(! D*! E'(5(02/! %0.! .(2(32-40! '-5-2/! <::5C! 46! 27(! 8-2749(437(5-3%'! :%3;%9(! <=4.-6-(.!
6>45!?32-@%2-40!8%&4>%24>-(/A!B#""C!

!
!

!

!

Oxide 

S iO z 
A l z O 3 

MgO 

MnO 
cao 

TiO z 
Naz 0 

KzO 

Pz05 

Loss, on Ignit ion 

Element 
Detection 

Limit 
Ag 0 .,5 

As 5 

Ba 3, 

B,e 1 
BI 0 .,1 

Ce o .. os: 
Co, 1 
e r 20 

Cs, 0 .,1 

Cu 10 

Dy 0 . 01 
Er 0 . 01 
Eu o .. oos: 
Ga 1 

Gd 0 . 0 1 
G'e 0 .,5 

Hf 0 .,1 

Ho 0 . 01 

In 0 .,1 

La o.os: 
LLI 0.,002 

Mo 2 
Nb 0 ., 2 

Detection 
Limit (0/o) 

[UH 

[UH 

[UH 

[UH 

CtOOl 

0 . 01 

0 . 01 

Upper Reported 
Limit By 
100 ICP/MS 

2,000 ICP/MS 
500,000 ICP 

ICP/MS 
2,000 ICP/MS 
3,,000 ICP/MS 
1,000 ICP/MS 

10,000 ICP/MS 
1,000 ICP/MS 

10,000 ICP/MS 
1,000 ICP/MS 
1,000 ICP/MS 
1,000 ICP/MS 
500 ICP/MS 

1,000 ICP/MS 
500 ICP/MS 

1,000 ICP/MS 
1,000 ICP/MS 
200 ICP/MS 

2,000 ICP/MS 
1,000 ICP/MS 
100 ICP/MS 

1,000 ICP/MS 

Element 
Detection Upper Reported 

Limit Limit By 
Nd 0 .. 05 2,000 ICP/MS 
Ni 20 10,000 ICP/MS 
Pb 5 10,000 ICP/MS 
Pr 0 .,01 1,000 ICP/MS 
Rb 1 1,000 ICP/MS 
S b 0.,2 200 ICP/MS 
Sc 1 ICP/MS 
Sm 0 .,01 1,000 ICP/MS 
S n 1 1,000 ICP/MS 
S r 2 10,000 ICP 
Ta 0 .,01 5:00 ICP/MS 
Tb 0 .,01 1,000 ICP/MS 
Th 0 .,05 2,000 ICP/MS 
TI 0 .,05 1,000 ICP/MS 

Tm 0 .,005 1,000 ICP/MS 
u 0 .,01 1,000 ICP/MS 
V 5 10,000 ICP 
w o . .s: 5,000 ICP/MS 
y 0.,5 10,000 ICP/MS 

Yb 0 .,01 1,000 ICP/MS 
Zn 30 10,000 ICP/MS 
Zr 1 10,000 ICP/MS 
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$! %&'!()*+,&(!-./0)1/&2!(13/1%1-)/0!-)45./)0&!),0&4)01./!)/2!'&4&! 0&(0&2!6(1/3! 07&!

84&-1.6(!9&0),! .+01./! 1/! )22101./! 0.! )! :107.3&.-7&*1(04;! .+01./! 1/! 07&! 07.6370! .%!

7;24.07&4*),!3.,2<!=7&!">?4&()4-7!+)-@)3&!6(&(!%14&!)(();!)/2!A>8B9C!0&-7/1D6&(<!!

!

$!()*+,&!(1E&!.%!-.**./,;!F#!34)*(!1(!*1G&2!'107!%14&!)(();!%,6G&(!H5.4)GI!(.2)!)(7I!

(1,1-)I! ,107)43&J!)/2!'107!$3!)22&2!)(!)!-.,,&-0.4<!=7&!*1G064&!1(!+,)-&2!1/!)!%14&!-,);!

-46-15,&!)/2!+4&7&)0&2!)0!KF#L>I!)/! 1/0&4*&21)0&! 0&*+&4)064&!.%!MF#!L>! 1(!)00)1/&2!

'107!)!%1/1(7!0&*+&4)064&!.%!"#N#!L><!$%0&4!-..,1/3!07&!,&)2!5600./!1(!(&+)4)0&2!%4.*!

07&!(,)3!)/2!-6+&,,&2!)0!MF#L>!0.!4&-.O&4!07&!$3!H2.4P!5&)2J!Q!$6I!80I!82<!=7&!$3!2.4P!

5&)2!1(!07&/!213&(0&2!1/!7.0!HMFL>J!RST!U!Q!R>,!'107!)!(+&-1),!-.*+,&G1/3!)3&/0!0.!

+4&O&/0!07&!$6I!82!)/2!80!%4.*!)2(.451/3!./0.!07&!0&(0!065&<!!$%0&4!-..,1/3!%.4!V!7.64(!

07&! ()*+,&! (.,601./! 1(! )/),;E&2! %.4!$6I!80!)/2!82!6(1/3!)!8&4@1/!W,*&4!C-1&G!W:$S!

N###I! N"##! .4! M###! A>8B9C<!! $! 5,)/@! )/2! )! 213&(0&2! (0)/2)42! )4&! 46/! &O&4;! "F!

()*+,&(<!='.!1/0&4/)01./),!(0)/2)42(I!./&!5,)/@!)/2!./&!26+,1-)0&!)4&!)/),;E&2!%.4!

&O&4;! UK! ()*+,&(<! =7&! A>8B9C!1(! 4&-),154)0&2! &O&4;! XF! ()*+,&(! H)(();! 2&0)1,(!

(.64-&2! %.4*! $-01O)01./!:)5.4)0.41&(I! V#""J<! =)5,&! F! -./0)1/(! 07&! &,&*&/0(! )/2!

2&0&-01./!,1*10(!.%!07&!">?Y&(&)4-7!.+01./<!!

!

=)5,&! FZ! W,&*&/0(! )/2! 07&14! 2&0&-01./! ,1*10(! H++5J! .%! 07&! ">?4&(&)4-7! +)-@)3&!
H9.21%1&2!%4.*!$-01O)01./!:)5.4)0.41&(I!V#""J!
!
!
!
!
!
!
!
!
!
!
!

Element Detection Upper 
Limit Limit 

Au l :m,ooo 
pt D~l :m,ooo 
Pd D~l :m,ooo 
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"##$%&'(!)!*!+,#-.!/01--!-$/2'1%-!,%&!#013'4$-!
!
51%2$%2-!
67!+,#-!

! "%"!&'()*!+(,-!./0! ! ! !

! "%$!12/34-)!+(,-!./0!! ! ! !

! "%5!&(24/64(,!6)/'-36()7!./0!

87!501--!9$/2'1%-!

! $%"!8)(99!9-364(,!:;:<!

! $%$!8)(99!9-364(,!=;=<!

! $%5!8)(99!9-364(,!8;8<!

:7!;013'4$-!

! 5%"!>)(?42-!"/!

! 5%$!>)(?42-!"@!

! 5%5!>)(?42-!"3!

! 5%A!>)(?42-!$/!

5%B!>)(?42-!$@!

5%C!>)(?42-!5!

5%D!>)(?42-!A/!

5%E!>)(?42-!A@!

5%F!>)(?42-!A3!

5%"#!>)(?42-!A*!

5%""!>)(?42-!B! !

!

<%201&=/2'1%!
GH-! 6H)--! ./09! 4,! 6H49! /00-,*4I! /)-! ./*-! 4,! 02/,! J4-K! (?! 6H-! ./004,L! /)-/! /6!
"M$BN###! 93/2-%! GH-! 3)(99! 9-364(,9! /)-! 6H)(OLH! 6H-9-! ./0! 9H--69! *-04364,L! 6H-!
96)O36O)/2!3(,6)(2!/,*!246H(96)/64L)/0H43!0/3P/L-%!GH-!0)(?42-9!/)-!*-94L,-*!6(!3/06O)-!
6H-! 3(.02-I467! (?! 6H-!./?43! @/,*9! /)-! /! 0)(?42-! O0! 96)/64L)/0H7!K46H! 6H-! 6(0!(?! 6H-!
0)(?42-!@-4,L!6H-!6(0!(?!6H-!96)/64L)/0H7!./00-*%!!
!
!
!
!
!
!
!
!
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!
-&./(01!$1%!3!4!5&''+!67.&8!
-&./(01!3'!

• %&'()*+!",!-,.! *'/,0+1!,/&'..! 02+!3,()/45*0&,3,()/! ,61!76+)..)/!8,61.!,0! 02+!
6'&02+&6! +61! '(! 9'33+6! :.++! 3,;! )6! 02).! ,;;+61)<! 8+0-++6! .0,0)'6.!
""=>?##"!,61!""=>?#"@AB!!

• C2+!;&'()*+!-,.!&'572*D!EF#3!)6!*+6702!
• G)75&+!$"!).!,6!'H+&H)+-!;2'0'!'(!%&'()*+!",!

!

!
G)75&+!$#I!%&'()*+!",!,0!02+!6'&02!+61!'(!9'33+6J!K?!.)1+!'(!02+!(L'&1B!!
!
!
!

Pro!le 1a - North Lommen, SW face
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Legend

 1,2   Unit number
Units contacts
 - Standard, metamorphic contact
 - Faulted contact
 - Sheared contact
 - Contact, unobserved
 - Inrusive contact

F2 Anticlinal fold trace

Homogenous gneiss
Banded gneiss
K-Spar rich gneiss margins
Sulphide 
Gabbroid
Gabbroids and Ultrama!c rocks

Structures

Lithology

Scale - 1cm: 25m
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• )*+&(','+*!-.!-!/+(-0/1&210*'13'(+!4)%567!*83'&9!:-&*0.-/;<+!*+.=3';('1&!

o >'?+<@!(1!A+!-!9-AA31'*!

• 6-/;<+!BCDB#C!!

• %;;+3!=1&(-=(!1,!8&'(!E-.!&1(!1A.+3F+*!

• %&'(!E-.!-(!<+-.(!B/!'&!(:'=?&+..!

• G1&(-=(!(1!<1E+3!8&'(!'.!,-8<(+*H!E'(:!&1!*'.;<-=+/+&(!1A.+3F+*!'&!(:+!,'+<*!

!

%&'(!C!

• )*+&(','+*!-.!A-&*+*!13(:19&+'..! '&! (:+! ,'+<*!E'(:!/+(-0/1&2193-&'(+!-&*!/+(-0

93-&1*'13'(+!4)%567!F-3'+('+.!'*+&(','+*!E'(:!:-&*0.-/;<+!*+.=3';('1&!!

• 6-/;<+.!BCDB#DH!BCDB#$!

• I1(:! =1&(-=(.!1A.+3F+*! '&! (:+! ,'+<*H! <1E+3! =1&(-=(! '.! ,-8<(+*! '&(1! -&1(:+3! 9&+'..!

F-3'+(@!

• %&'(!'.!3189:<@!"B#/!'&!(:'=?&+..!

• J1(-..'8/!K+<*.;-3!3'=:!/-39'&.!

• K'983+! DC-! '.! -! =<1.+! 8;! 18(=31;! ;:1(1! .:1E'&9! .(31&9! ,1<'-('1&! -&*! ;1(-..'8/!

3'=:!93-&'('=!=1/;1&+&(!
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%&'(!D!

• )*+&(','+*! '&! (:+! ,'+<*! -.! A-&*+*! 9&+'..! -&*! (:3189:! :-&*0.-/;<+.! -.! -&!

13(:19&+'..!

o L-&*!.-/;<+!'&(+3;3+(-('1&!'.!M8+.('1&-A<+!

• 6-/;<+.!BCDB#BH!BCDB#NH!BCDB#O!!

• I1(:! =1&(-=(.! .++&! '&! (:+! ,'+<*H! <1E+3! =1&(-=(! -;;+-3+*! (1! A+!

/+(-/13;:'=P.(38=(83-<<@!=1&(31<<+*!

• %&'(!'.!3189:<@!N#/!(:'=?!

• Q;;+-3+*!.'<'=','+*!'&!(:+!,'+<*!

• K'983+!DCA!'.!-&!18(=31;!;:1(1!.:1E'&9!(:+!M8-3(2!3'=:!&-(83+!1,!(:'.!8&'(!

!

%&'(!$!
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E'(:!A-&*.P<+&.+.!1,!/13+!/-,'=!:13&A<+&*+0;@31R+&+!5-AA31!

o S:'&!.+=('1&!-&-<@.'.!.:1E+*!-<(+3+*!1<'F'&+!E+A.(+3'(+.!,31/!(:'.!A-&*!

• 6-/;<+.!BCDB#O!(:3189:!(1!BCDB$N!!

• %&'(!'.!T$/!(:'=?!

• >1E+3!=1&(-=(! (1!8&'(!B! '.!;3'/-3'<@!/+(-/13;:'=H!E'(:!1&<@!-!/'&13!-/18&(!1,!

'&(38.'F+!=1&(-=(!;3+.+3F+*U!8&'(!B!'&(38*+.!'&(1!8&'(!$V!

• K'983+!DC=!'.!-&!+R-/;<+!1,!1&+!1,!(:+!/13+!/-,'=!<+&.+.!,18&*!E'(:'&!8&'(!,183!!

!

%&'(!B!

• )*+&(','+*! '&! (:+! ,'+<*! -.! :1/19+&18.! 9&+'..! -&*! (:3189:! :-&*0.-/;<+.! -.! -&!

13(:19&+'..!!

• 6-/;<+!BCDB$O!

• %&'(! '.! 3189:<@! N#/! (:'=?! E'(:! /'&13! '&(38.'F+! =1&(-=(.! ;3+.+3F+*! 1&! 8;;+3!

=1&(-=(!
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!
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(.1&/,)&-);1+3(!.1'(.6&)+00!7+'(!,)&0)0!.*!4!641&)'!/)41+&6!@841'A;1+3(!614&+'.+-!!

• B45<,)0!$CD$EFG!$CD$EHG!$CD$$#G!$CD$$"!!
• I&+'!+0!1.86(,=!"##5!+&!'(+3J&)00!
• K.'(!3.&'43'0!4<<)41)-!5)'45.1<(+3!4&-!0.5)7(4'!0'183'814,,=!3.&'1.,,)-!
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• B.5)!5+&.1!6.004&.80!41)40!*.8&-!+&!'()!5.1)!54*+3!3.5<.&)&'0!
• M+681)!DC)!0(.70!4!3,.0)!8<!<(.'.!.*!'()!641&)';@841'A!1+3(!614&+'.+-!*.8&-!+&!'()!

+&')1+.1!.*!I&+'!N!
!

I&+'!O!
• %-)&'+*+)-!+&!'()!*+),-!40!/4&-)-!6&)+00!4&-!'(1.86(!(4&-;045<,)!-)031+<'+.&0!40!4!

'.&4,+'+3!.1'(.6&)+00!!
• B45<,)0!$CD$$C!!
• P.7)1!3.&'43'!+0!*48,')-G!&.!-+0<,43)5)&'!+&-+34'.10!./0)12)-!+&!'()!*+),-!
• I&+'!+0!1.86(,=!$#5!+&!'(+3J&)00!
• M+681)!DC*!+0!4!*+),-!<(.'.614<(!.*!'()!.1'(.6&)+00!0(.7+&6!0.5)!.*!'()!0'183'81)0!

'(4'!41)!400.3+4')-!7+'(!'()!*48,')-!3.&'43'!
!
I&+'!F!
• Q41+)-! +&! 3.5<.0+'+.&G!7+'(! 14&6)!.*! ,+'(.,.6+)0! +-)&'+*+)-R! '.&4,+'+3!.1'(.6&)+00G!

/4&-)-! .1'(.6&)+00G! 54*+3! 614&8,+')! 4&-! 5.1)! 54*+3! (.1&/,)&-)><=1.?)&)!
64//1.!

o P+J),=!'()1)!7)1)!8,'1454*+3!,+'(.,.6+)0!+&!()1)!4,0.9!S.!'(+&!0)3'+.&0!-.&)!
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• :()!54*+3!8&+'0!7)1)!'()!5.0'!-.5+&4&'!7+'(!6.004&.80!A.&)0!*.8&-!+&!'()!54*+3!
614&8,+')!

• !
• P.7)1!3.&'43'!740!&.'!./0)12)-!(.7)2)1!*1.5!4)1+4,!<(.'.614<(!+&')1<1)'4'+.&!

+'!614-)0!+&'.!4!/4&-)-!6&)+00G!M+681)!D"!
• I&+'!+0!1.86(,=!F#5!+&!'(+3J&)00!
!
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!
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J=&3!TM!GUI!:1&3*!2(37)20!24!31*!J=&3!V!2)312'=*&88M!GWI!812/8!6!7528*!(0!01232!24!31*!'6)=*3L
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• %&'()*+!",!)-!*'./0+1!'2!03+!45!(/.+!'(!6'77+2!0'8/&1-!03+!49!+21!:;'&03!('&<!
'(!=&//3!>?'&1@!/0!-0/0)'2!""AB5#CDE!!

• F3+! G&'()*+! 8/-! &'HI3*J! CK7! )2! *+2I03! 8)03! 03+! ()2)-3! /21! -0/&0! )2! ,/21+1!
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!
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!
+,&-!.(/0#&1-&$,/!
O2)0!"!
• P1+20)()+1!)2!03+!()+*1!/-!/2!'&03'I2+)--!
• OGG+&!.'20/.0!8/-!2'0!',-+&Q+1!
• O2)0!)-!/0!*+/-0!C#7!03).<!
• 6'8+&!.'20/.0!8/-!-3/&GN!*)<+*J!0'!,+!.'20&'**+1!,J!/!.'7,)2/0)'2!'(!7+0/7'&G3).!

/21!-0&H.0H&/**J!.'20&'**+1!
!
O2)0!C!
• P1+20)()+1!)2!03+!()+*1!/-!/!1H2)0+!1H+!0'!/GG+/&/2.+!'(!I&/2H*/&!'*)Q)2+!

o 63+&R'*)0+!)2!03)2!-+.0)'2!

Pro!le 1b - Lommen central, SW face
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 - Contact, unobserved
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!
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!
/012!J!
• >?*021@1*?!10!24*!@1*)?!&3!&!K&@15!L:&0;)12*!

o M:248(<:8A*0*!L&DD:8!10!2410!3*52180!
• %&'()*!+-+.#N!!
• /012!C&3!&((:8A1'&2*)<!,#'!24156!
• O8C*:! 5802&52! 28! 8:24890*133! ;012! C&3! 80)<! 3**0! =13;&))<! &0?! &((*&:*?! P;12*!

34&:(!
!
/012!+!
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• B*+,'-.!'(!A#7!'3!-.3C1&!

!
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!
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• R2.31','.2!0(!)9*+O.3'1.!'3!1&.!,'.-2!

Pro!le 1c - Lommen Central, NE face

SSS

1

2

3

4

5

7

6

SSS

Legend

 1,2   Unit number
Units contacts
 - Standard, metamorphic contact
 - Sheared contact
 - Contact, unobserved
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Pyroxenite
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• C731(46!9.!-(,0:!
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!
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!

!
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!"#$%&'(+2(

• #$%&'()! *+! ',! (%-+.)/! '0! .1)! 2%3&$4)0!5(+-')$! (%-+('.6! %0! .1)! 0%$.1! ,'/)! %&! +0!
400+3)/!7(+-')$8!+.!,.+.'%0!""29:;*<!

• =1)!>$%&'()!?+,!@;3!'0!()07.1!?'.1!.1)!(%?)$!+0/!4>>)$!-%0.+-.,!0%.!%A,)$B)/!

!
C'74$)!DEF!#$%&'()!*+8!2%3&$4)0!5(+-')$8!G%$.1!H'/)!
!
40%*(5'63"%7*%#06(
I0'.!"!
• 9A,)$B)/!'0!.1)!&')(/!.%!A)!+!1%3%7)0%4,!70)',,!
• J%?)$!-%0.+-.!?+,!3).+3%$>1'-8!4>>)$!-%0.+-.!0%.!%A,)$B)/!
• 50)',,!+>>)+$)/!+.!()+,.!D;3!.1'-K!!
!
I0'.!*!

Pro!le 2a - Jomfruen Glacier, North Side
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 - Standard, metamorphic contact
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 - Contact, unobserved
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• $%&'()*)&%!)'!(+&!*)&,%!-.!-!/-0012!34-*)5!/1-'6,)(&7!
• 8-49,&!:#;<=>!-'%!:#:?;#!!
• @+&!4-*)5!/1-'6,)(&!A-.!B6)(&!/2..-'26.!)'!9,-5&.!
• C')(!A-.!":4!(+)5D!A)(+!-!4&(-4219+)5!699&1!52'(-5(!(2!-!+242/&'26.!/'&)..!!
!
C')(!;!
• E!,-(&!512..!56(()'/!/&'&1-()2'!2*!*&,.)5!%FD&!A-.!20.&1G&%!)'!C')(!#!
• @+&! *&,.)5! %FD&! -99&-1&%! H6-1(I! -'%! J2(-..)64! K&,%.9-1! 1)5+! -'%! -99&-1&%! (2!

52'(-)'!.24&!2(+&1!E,D-,)'&!9+-.&.!
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• K)/61&!;?5! ).!-'!26(5129!9+2(2!.+2A)'/! (+&!512..!56(()'/! *&,.)5!%FD&!-'%!K)/61&!

;?%!).!-!5,2.&!69!9+2(2!2*!(+&!*&,.)5!%FD&!
!
C')(!N!
• $%&'()*)&%!-.!(+&!.&52'%!2,)G)'&!+21'0,&'%&!9F12O&')(&!!
• 8-49,&!:#;<=?!!
• C')(!).!;4!(+)5D!A)(+!-!.+-19!699&1!52'(-5(!(2!(+&!/-0012!3/1-'6,)(&7!
!
C')(!:!
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• 8-49,&.!:#;:>>!!
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• K)/61&!;?0!.+2A.!-'!26(5129!9+2(2!2*!(+&!/1-'6,)(&!!
!
C')(!<!
• $%&'()*)&%!)'!(+&!*)&,%!-.!-'!6,(1-4-*)5!9F12O&')(&!
• 8-49,&!:#;<=P!!
• C')(!).!N4!(+)5D!
• C99&1!52'(-5(!(2!/-0012!).!4&(-4219+)5!
!
C')(!?!
• $%&'()*)&%!-.!9F12O&'&!+21'0,&'%)(&!-'%!2,)G)'&!+21'0,&'%&!9F12O&')(&!
• 8-49,&.!:#;:>:!-'%!:#;:>P!
• C')(!).!;4!(+)5D!
• Q2A&1!A-.!.+&-1&%!-'%!4&(-4219+)5!-'%!699&1!52'(-5(!A-.!)'(16.)G&!A)(+!6')(!<!

)'(16%)'/!6')(!?!
• K)/61&!;?-!.+2A.!(+&!)'(16.)G&!52'(-5(!1&,-()2'.+)9!
!
C')(!>!
• $%&'()*)&%! -.! -'!21(+2/'&)..! )'! (+&! *)&,%M! @+&! /'&)..! 52'(-)'.! .4-,,! *2,%&%! *-01)5!

3RSC8T!#=""7!A)(+!5249,&O!*2,%!)'(&1*&1&'5&.!%).9,-F&%M!!
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• 8-49,&!:#:?;;!!
• C')(!).!-(!,&-.(!#=4!(+)5D!
!
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!
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• $%&'()*! +,! (-! )&./0*1! (2! 03*! 4&5'%6*2!7)/.(*%! )&./)(08! &2! 03*! -&603! -(1*! &'! /2!

622/5*1!9)/.(*%:!/0!-0/0(&2!""4;<=+>!

• $%&'()*! (-! %&693)8! ?=5! (2! )*2903! @(03! 03*! 6AA*%! /21! )&@*%! .&20/.0-! 2&0!

&,-*%B*1!

!
C(96%*!?DE!$%&'()*!+,:!4&5'%6*2!7)/.(*%:!-&603!-(1*!

(
+,%-(.'/0"%1-%#,/(
F2(0!"!

• G1*20('(*1! /-! /2!&%03&92*(--! (2! 03*! '(*)1H! I3*! 92*(--! .&20/(2-! -5/))! '&)1*1! '/,%(.!

J7KFL:!+=""M!@(03!.&5A)*N!'&)1!(20*%'*%*2.*-!1(-A)/8*1H!!

• L/5A)*!O+?O>"!!

• FAA*%!.&20/.0!@/-!62&,-*%B*1!3&@*B*%!03*!92*(--!@/-!/0!)*/-0!"==5!03(.P!

• C(96%*!?>!-3&@-!03*!-5/))!'&)1*1!92*(--!

!

F2(0!+!

• G1*20('(*1!(2!03*!'(*)1!/-!/!5/'(.!9%/26)(0*!

• L/5A)*-!O+OQ?O!03%&693!0&!O+OQ?D!

• R/'(.!9%/26)(0*!@/-!B*%8!9&--/2&6-!@(03!-6)'(1*-!1*B*)&A*1!)&./))8!

• F2(0!@/-!"=5!03(.P!

• FAA*%!.&20/.0!0&!92*(--!@/-!5*0/5&%A3(.!

!

F2(0!?!

• G1*20('(*1!(2!03*!'(*)1!/-!/!A*%(1&0(0*!

• L/5A)*-!O+?S"=!/21!O+?O>=!!

• F2(0!(-!%&693)8!#5!03(.P!!

• G20%6-(B*!)&@*%!.&20/.0!/21!-3*/%*1!6AA*%!.&20/.0!

Pro!le 2b - Jomfruen Glacier, South Side
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 - Standard, metamorphic contact
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 - Contact, unobserved
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!

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

• $%&'()*!%+!(,)!-).()/+!-'00!%1!2(%/)345/+!60'&7)/!'/%8+*!.('(7%+.!""9:;<"=!
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Pro!le 3 - Western wall of Storebjørn Glacier
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Pro!le 4b - Jætte"orden, SW Wall, Central
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• *+,&('-',+!35!3!F3-'@!G/3&18'(,!'&!(.,!-',8+!:1(!(./012.!.3&+!53678,!3&3895'5!'(!D35!

5,,&!(.3(!'(!D35!3!F,(34H8'I'&,J!79/0;,&,J!.0/&:8,&+,!23::/0!
• <3678,!=#)>??!
• G0553&015!
• %&'(!D35!>6!(.'@A!
• %77,/! 3&+!K0D,/! @0&(3@(5!D,/,!0:5@1/,+!0&!01(@/07!:9!20553&J! 8'A,89! (.,9!3/,!

6,(360/7.'@!35!&0!5(/1@(1/,5!0/!'&(/15'I,!@0&(3@(5!D,/,!0:5,/I,+!
• B'21/,!=C:!5.0D5!3!20553&015!01(@/07!51/-3@,!0-!%&'(!E!
!
%&'(!=!
• *&! (.,! -',8+! '+,&('-',+! 35! 3! 83/2,! :0+9! 0-! 18(/363-'@! /0@AL! *&+'I'+138! 8'(.0802',5!

I3/',+J!:1(!388!D,/,!63-'@M18(/363-'@L!N3&+!53678,!3&3895'5!5.0D,+!F,(34H8'I'&,!
N0/&:8,&+,!O9/0;,&'(,!3&+!3!F,(3!O9/0;,&,!N0/&:8,&+,!/'@.!G3::/0!!

• <3678,5!=#)>?>J!=#)>?$!3&+!=#)>?P!!
• %&'(!D35!/012.89!#C6!(.'@A!!
• K0D,/!@0&(3@(!0:5@1/,+!:9!5&0D!@0I,/!
• B'21/,!=C@!5.0D5!(.,!2/,,&!63-'@!01(@/07!51/-3@,!0-!%&'(!=!
!

!
B'21/,!EPQ!H1(@/07!7.0(02/37.!5.0D'&2!3&!0I,/I',D!0-!(.,!1&'(5!D'(.'&!(.,!7/0-'8,!
!



! "#$!

!
%&'()*!+,-!./0!12345!62*!')**7!89:&;!3(6;)3<!5():9;*!3:!=7&6!>!.?0!<96;2@!'355973(5!3(6;)3<!
5():9;*!3:!=7&6!A!97B!.C0!')**7!89:&;!3(6;)3<!5():9;*!3:!=7&6!+!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



! "#$!

!"#$%&'()*(
• %&'(!)*+,'-.!'(!-+/01.2!+3!1&.!45!,0/.!+,!6711.,8+*2.3!1+90*2(!1&.!4:!.32;!<..!

(101'+3!""6=:$>>!+3!?0)!,+*!-+/01'+3!
• @*+,'-.!'(!0/*+((!19+!(A-)&'2.!*'/&!B+((03(!&+(1.2!'3!0!B0CC*+'/DB*03A-'1.!*+/E!

1F).!
• @*+,'-.!'(!"G?!'3!-.3B1&!!

(
H'BA*.!I"J!@*+,'-.!KL!0-+3B!1&.!45!,0/.!+,!6711.,8+*2.3!1+90*2(!1&.!4:!.32!
!
+,%-(.'/0"%1-%#,/(
M3'1!"!
• =*1&+B3.'((!1&01!(A**+A32(!1&.!?0,'/!A3'1(!
• M)).*!/+310/1!90(!3+1!+C(.*N.2!0(!1&.!3'/.!.O1.32(!'31+!1&.!,8+*2!
• M3'1!'(!01!-.0(1!I?!1&'/E!
!
M3'1!P!
• Q2.31','.2!0(!0!B0CC*+D2'+*'1.!'3!1&.!,'.-2!
• M3'1!'(!*+AB&-F!I?!1&'/E!
• R+310/1!9'1&!A)).*!B3.'((!'(!(&0*)!
• R+310/1!9'1&!?'3.*0-'(.2!B+((03!90(!0-(+!(&0*)!032!0)).0*.2!1+!C.!0!)*+2A/1!+,!

?.10?+*)&'(?!032!2.,+*?01'+3!
• <0?)-.!I#I#"#!'(!-+9.*!/+310/1!1+!B+((03!032!I#I#"K!'(!1&.!2'+*'1.!
!
M3'1!#!
• <A-,'2.!*'/&!B+((03!&+(1.2!'3!?.10S?0,'/!*+/E!
• <A-,'2.(!0*.!"ISPIT!
• U+((03! '(! *+AB&-F! $;I?! 1&'/E! 032! '(! /+31*+--.2! CF! ?.10?+*)&'/! C+A320*'.(!

)0*0--.-!1+!<P!,+-'01'+3!
• <0?)-.(!I#I#$V!1+!I#I#"P!!
• H'BA*.!IP0!(&+9(! 1&.!B+((03!.O1.32'3B!A)90*2(!032!H'BA*.!"IC!(&+9(!0!&032S

(0?)-.!+,!1&.!(A-,'2.!*'/&!?0,'/!*+/E!
!

Pro!le 4d - Jætte"orden, NE Wall, NW end
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 1,2   Unit number
Units contacts
 - Standard, metamorphic contact
 - Contact, unobserved

Banded gneiss
Sulphide 
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Lithology

Scale - 1cm: 2m
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! "#"!

$%&'!(!
• )*+%'&,&+*!-.!-!/-%*+*!*&01&'+!&%!/+'2++%!'3+!'20!40..-%.!
• 50%'-6'.!'0!/0'3!40..-%.!-1+!7+'-70183&6!
• $%&'!&.!10943:;!<7!'3&6=!
• >-78:+.!<#<#?(!'0!<#<#?@!

!
$%&'!<!
• >9:,&*+!1&63!40..-%!30.'+*!&%!7+'-A7-,&6!106=!
• >9:,&*+.!-1+!"<AB?C!
• D0..-%! &.! 10943:;! ?E<7! '3&6=! -%*! &.! 60%'10::+*! /;! 7+'-70183&6! /09%*-1&+.!

8-1-::+:!'0!>B!,0:&-'&0%!
• >-78:+.!<#<#?B!-%*!<#<#?#!!
• F&491+!<B6!.302.!9%&'.!@G!<!-%*!(!-%*!'3+!60%'-6'.!/+'2++%!'3+7!-%*!F&491+!<B*!

.302.!-!6:0.+!98!0,!'3+!60%'-6'!/+'2++%!9%&'!<!-%*!9%&'!@!
!
$%&'!@!
• )*+%'&,&+*!-.!H1'304%+&..!0,!'3+!.-7+!I-1&+';!-.!'3+!9%&'!"!&%!'3+!810,&:+!
• $%&'!&.!-'!:+-.'!#7!7+'+1.!'3&6=!!
• >-78:+!<#<#?"!!
!

!
F&491+!<BJ!KLM!>302.!'3+!$%&'!#!40..-%!+N'+%*&%4!98!'3+!09'6108G!KOM!.302.!-!3-%*!.-78:+!
8&6'91+!0,!'3+!.9:,&*+!1&63!40..-%G!K5M!.302.!'3+!40..-%!0,!9%&'!<!30.'+*!&%!7-,&6!.91109%*&%4!
106=!-%*!KPM!.302.!'3+!.3-18!60%'-6'!/+'2++%!'3+!40..-%!-%*!'3+!7-,&6!30.'!
!



! "#$!

!"#$%&'()(*(+,-.'"/&%0,1%0(
• %&'()*+!,!)-!*'./0+1!'2!03+!45!(/.+!'(!6/27+&1*)8/9)8!/0!03+!:;!+21!'(!03+!(9'&1!
• <3+! =&'()*+! )-! >/)2*?! @)03)2! /! -0&'27*?! -3+/&+1! 7/AA&').! >/().! 7&/2B*)0+!

.'20/)2)27!/!7'--/2'B-!C'2+!
• %&'()*+!)-!&'B73*?!"$D>!B=!03+!45!(/.+!
• %&'()*+!)-!-0&/0)7&/=3).!-B>>/&?!'(!/!+E0&+>+*?!1+0/)*+1!'B0.&'=!>/=!
• 40/0)'2-!""FG5DHI!/21!""FG5DHH!'2! 03+! (9'&1!C'2+!>/=!J==+21)E!K! -3'@!

03+!+E0+20!'(!03+!=&'()*+!
• L)7B&+!,I!-3'@-!/2!'M+&M)+@!'(!03+!=&'()*+!

!
L)7B&+!,#N!%&'()*+!'(!1+0/)*+1!'B0.&'=!>/==)27!'(!6/27+&1*)8/9)8!
!
!

Pro!le 5 - SW face of Kangerdlikajik, NE end
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! "##!

$%&'!()*+,&-'&.%*!

$%&'!"!

• $--),/.*'!012&+!3,1%45&')!.%!'6)!-,.2&5)!

• 76)!4--),! 8.4%91,:!;1*! %.'! .8*),<)9=! 15'6.4>6! .%! 1),&15! -6.'.>,1-6*! ?@&>4,)!

"AB!:.4!+1%!*))!'6),)!&*!1!*61,-!8.4%91,:!'.!'6)!.<),5:&%>!.,'6.>%)&**!

• C',.%>!2.5&1'&.%!1%9!*6)1,!*',4+'4,)*!9)<)5.-)9!

• D1,8.%1')!&%2&55!1%9!15'),1'&.%!15.%>!1%!1,.4%9!8,&''5)!*',4+'4,)*!1,)!2.4%9!;&'6&%!

'6&*!4%&'E!

o D1,8.%1')!<)&%*!;),)!F+/!'.!"/!;&9)!1%9!619!1!9&,':=!,4*':!8,.;%!+.5.4,!

o G5'),1'&.%!&%!*4,,.4%9&%>!,.+H*!)I&*')9!*)<),15!/)'),*!1;1:!2,./!'6)!<)&%!

1%9!)I')%9)9!15.%>!'6)!2.5&1'&.%!-51%)*!

• $%&'!&*!1'!5)1*'!#J/!'6&+H!!

• C1/-5)*!F#F#KL!'6,.4>6!'.!F#F#FF!!

• @&>4,)!FF1!*6.;*!+1,8.%1')!<)&%&%>!1%9!15'),1'&.%!&%!'6)!/12&+!>,1%45&')!!

!

$%&'!M!

• N9)%'&2&)9!1*!1%!4%9),2.,/)9!>,1%&'&+!&%',4*&.%!'61'!2.,/)9!*:%O'.O51')!*6)1,&%>!

• D.%'1+'*!'.!8.'6!4--),!1%9!5.;),!/12&+!>,1%45&')!4%&'*!;),)!&%',4*&<)!

• 3,1%&'&+!,.+H!61*!*1/)!+./-.*&'&.%!1*!/)5'!5)4+.*./)*!'6,.4>6.4'!'6)!,)*'!.2!'6)!

/12&+!>,1%45&')!

• @.5&1'&.%!&*!%.'!9)<)5.-)9!&%!$%&'!M!

• $%&'!&*!,.4>65:!F/!'6&+H!

• C1/-5)!F#F##P!

• @&>4,)!FF8!*6.;*!1!+5.*)!4-!.4'+,.-!-&+'4,)!.2!'6)!>,1%&'&+!,.+H!*4,21+)!

!

$%&'!#!

• 76)!/&995)!/12&+!>,1%45&')!15.%>!'6)!-,.2&5)!

• $%&'!&*!,.4>65:!#J/!'6&+H!

• C',.%>!9)I',15!*6)1,!*)%*)!&%9&+1'.,*!1%9!CM!&*.+5&%15!2.59*!9)<)5.-)9!

• N%!/&995)!.2!'6)!4%&'!1!9.5),&')!9:H)!+4'*!'6,.4>6!?$%&'!KB!

• 76)!5.;),!+.%'1+'!;&'6!>.**1%!&*!*6)1,)9!!

• C1/-5)!F#F#KQ=!F#F#KP!!

!

$%&'!K!

• N*!1!51')!+,.**!+4''&%>!9.5),&')!9:H)!

• 76)!9.5),&')!9:H)!;1*!"F/!'6&+H!!

• 76)!9:H)!619!,.4>65:!"/!+6&55)9!/1,>&%*!.%!1!+.1,*)!&%'),&.,!!

• C1/-5)*!F#F#KF!1%9!F#F#KA!!

• @&>4,)!FF+!*6.;*!'6)!+6&55)9!/1,>&%!.2!'6)!9.5),&')!9:H)!

!

$%&'!F!

• 3.**1%!&%!012&+!3,1%45&')!

• 3.**1%!&%!,.4>65:!#/!'6&+H!!

• 0&%.,!*452&9)*!;),)!2.4%9!

• 7;.!':-)*!.2!>.**1%.4*!R.%)*=!1!*452&9)O,&+6!>.**1%!?-4,-5)B!1%9!1!>1,%)'S.'6),!

/&%),15!>.**1%!?,)9S:)55.;B!

• C1/-5)!F#F##F=!F#F##A=!F#F#KK!!

• @&>4,)!FF9!*6.;*!1!>.**1%.4*!.4'+,.-!*))%!&%!$%&'!F!

!

$%&'!A!



! "#$!

• %&'!()*'+!,-./0!1+-23(/4'!/2!4&'!5+)./('!
• 6-./0!1+-23(/4'!7'04/)2!/7!+)31&(8!#9,!4&/0:!
• ;55'+!0)24-04!*/4&!1)77-2!/7!7&'-+'<!
• =)*'+!0)24-04!/7!7&'-+'<!
• >4+)21!<'?4+-(!7&'-+!7'27'!/2</0-4)+7!-2<!>@!/7)0(/2-(!.)(<7!<'A'()5'<!
• >-,5('!B#B##CD!B#B#$@!-2<!B#B#$#!EF55'2</?!GH!!
• I/13+'!BJ-!7&)*7!-!5-+4!).!4&'!,-./0!1+-23(/4'!)340+)5!*/4&!7&'-+!74+3043+'7!-2<!

K+/44('!74+3043+'7!/20(3<'<!-7!*'((!
!
;2/4!C!
• %&/2!7&'-+!L)2'!-4!4&'!0)24-04!K'4*''2!4&'!,-./0!1+-23(/4'!-2<!4&'!)+4&)12'/77!
• >&'-+!L)2'!/7!"MB,!4&/0:!-2<!<'?4+-(!7'27'!
• >-,5('!B#B#$"!!
• I/13+'! BJK! 7&)*7! 4&'! 74+)21! .)(/-4/)2! <'A'()5'<! /2! 4&'! ,-./0! 1+-23(/4'! -2<!

-(/12,'24!).!,'(4!('30)7),'7!
!
;2/4!N!
• O),)1'2)37!)+4&)12'/77!-4!K-7'!).!5+)./('!
• %&'! )+4&)12'/77! 355'+! 0)24-04! /7! 7&'-+'<! -2<! /47! ()*'+! 0)24-04! /7! 0)A'+'<! K8!

*-4'+M! %&'! ()*'+! 0)24-04! 0-2! K'! 7''2! 37/21! -'+/-(! 5&)4)1+-5&7! 35! 74+/:'! -2<!
7&)*7!/4!0&-21'!/24)!-!K-2<'<!12'/77!

• ;2/4!/7!+)31&(8!@9,!/2!*/<4&!!
• P)24-/27!7),'!.+-1,'247!).!,)+'!,-./0!,-4'+/-(!
• I)(/-4/)2!/7!<'A'()5'<!
• >-,5('!B#B##Q!-2<!-!/20(37/)2!/2!4&'!12'/77!B#B#$9!!
• I/13+'!BJ0! 7&)*7! 4&'!)340+)5! 73+.-0'! ).! 4&'! )+4&)12'/77! -2<!I/13+'!BJ<! 7&)*7!

4&'!0)24-04!K'4*''2!4&'!4)2-(/4/0!12'/77!-2<!4&'!7&'-+'<!,-./0!1+-23(/4'!
!

!
I/13+'!B$R!!>&)*7!-2!)A'+A/'*!5&)4)1+-5&!).!4&'!)340+)5!*&'+'!4&'!5+)./('!*-7!32<'+4-:'2M!
%&'! 0)24-04! K'4*''2! 4&'! ;2/4! N! .'(7/0! 12'/77! -2<! 4&'! )A'+(8/21! 1-KK+)/0!,-./0! 1+-23(/4'! /7!
/2</0-4'<!/2!K(3'!



! "#$!

!
!

!
%&'()*!$$+!,-.!/012/!30*!45)61753*!8*&7&7'!579!5:3*)53&17!&7!30*!'566)1;!,<.!/012/!5!4:1/*!(=!
1>! 30*! ')57&3&4! /()>54*;! ,?.! @012/! 30*! 40&::*9!A5)'&7! 1>! 30*! 91:*)&3*! 9BC*! 579! ,D.! /012/! 5!
'1//571(/!/()>54*!/**7!&7!(7&3!$!1>!30*!=)1>&:*!



! "#$!

!
%&'()*! +$,! -./! 01234! 5! 657&8! ')59(:&;*! 2(;8)2<! 3&;1! 4&'9&7&859;! =*&9&9'! 59>! 5:;*)5;&29!
>*=*:2<*>?! -@/! 01234! ;1*! 4;)29'! 72:&5;&29! >*=*:2<*>! &9! ;1*! 657&8! ')59(:&;*?! -A/! 41234! 59!
2(;8)2<! 4()758*! 27! ;1*! 2);12'9*&44! 59>! -B/! 41234! ;1*! 829;58;! C*;3**9! ;1*!657&8! ')59(:&;*!
59>!;1*!2);12'9*&44D!!
!
!
!
!
!
!
!
!
!
!
!
!
!



! "#$!

!
"##$%&'(!)!*!+,-#.$!/$0'1234!
!
!
!
!
!
56$36'$78!
%&'(!)**+,-'.!/0,1)',(!-)1)!0,!)22!03!1&+!()4*2+(!/022+/1+-!',!1&+!3'+2-!),-!1&+!5067!
1&)1!&)(!8++,!9,-+61)7+,!0,!1&+4:!!



!"#$%&'(&)"*+$%&,%-./012&
)"*+$%&
34*#%1& 567"$.02& 5.086$6-2& 9.$$%0&&

:";<&/"*+$%&
=%/71.+0.6;&

!8.;&/%70.6;&
=%/71.+0.6;& >%678%*./012&?1<%1%<&&

!"#!$%& %%'()$$%& *+,-..& && && && &&
!"#!$"& %%'()$$%& /01+23,+4,&*52210& %& %& && 63-78091,.,51:8&;<5+7&
!"#!$#& %%'()$$"& =851+0:>-7-:&?0+@09*15+-7,& %& %& %& 63-78091,.,51:8&;<5+7&
!"#!$6& %%'()$$#& ?0+@0A15+-7,& %& %& && 63-78091,.,51:8&;<5+7&
!"#!$!& %%'()$$6& B0+53-7,& %& %& && 63-78091,.,51:8&;<5+7&
!"#!$C& %%'()$$!& *+,-..& && && && &&
!"#!$D& %%'()$$C& E-01-7,& && && && 63-78091,.,51:8&;<5+7&
!"#!$F& %%'()$$F& *52210& && && && &&
!"#!$G& %%'()$$F& H7@&E-01-7,& %& %& && &&
!"#!%$& %%'()$$F& H7@&E-01-7,& && && && &&
!"#!%%& %%'()$$F& H7@&E-01-7,& && && && &&
!"#!%"& %%'()$$F& H7@&E-01-7,& && && && 63-78091,.,51:8&;<5+7&
!"#!%#& %%'()$$F& H7@&E-01-7,& && && && 63-78091,.,51:8&;<5+7&
!"#!%6& %%'()$$F& (3-I-+,&),2.7,1-7,& %& && %& 63-78091,.,51:8&;<5+7&
!"#!%!& %%'()$$F& H7@&E-01-7,& %& && && 63-78091,.,51:8&;<5+7&
!"#!%C& %%'()$$F& H7@&E-01-7,& && && && 63-78091,.,51:8&;<5+7&
!"#!%D& %%'()$$F& H7@&E-01-7,& && && && 63-78091,.,51:8&;<5+7&
!"#!%F& %%'()$$F& H7@&E-01-7,& && && && 63-78091,.,51:8&;<5+7&
!"#!%G& %%'()$$F& H7@&E-01-7,& && && && &&
!"#!"$& %%'()$%$& H7@&E-01-7,& && && && &&
!"#!"%& %%'()$%$& H7@&E-01-7,& && && && 63-78091,.,51:8&;<5+7&
!"#!""& %%'()$%$& H7@&E-01-7,& && && && 63-78091,.,51:8&;<5+7&
!"#!"#& %%'()$%$& H7@&E-01-7,& && && && 63-78091,.,51:8&;<5+7&



! "#$!

!"#!"$% &&'()*&*% +,-.,/0% &% &% %% 12,/3-4.0506.73%896:/%
!"#!";% &&'()*&*% </=%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!">% &&'()*&*% </=%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!"?% &&'()*&*% </=%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!#*% &&'()*&*% </=%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!#&% &&'()*&*% </=%+,-.,/0% %% %% %% %%
!"#!#"% &&'()*&*% </=%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!##% &&'()*&*% </=%+,-.,/0% &% %% %% 12,/3-4.0506.73%896:/%
!"#!#1% &&'()*&*% </=%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!#!% &&'()*&*% @A.-B0:0%C-.:D20:E0%F6DD.-% &% &% %% 12,/3-4.0506.73%896:/%
!"#!#$% &&'()*&*% (2,G,:0%)0D5/0.,/0% &% &% &% 12,/3-4.0506.73%896:/%
!"#!#;% &&'()*&*% </=%+,-.,/0% %% %% %% %%
!"#!#>% &&'()*&*% </=%+,-.,/0% &% %% %% 12,/3-4.0506.73%896:/%
!"#!#?% &&'()*&*% </=%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!1*% &&'()*&*% </=%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!1&% &&'()*&*% </=%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!1"% &&'()*&*% </=%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!1#% &&'()*&*% +,-.,/0% %% %% %% %%
!"#!11% &&'()*&*% +,-.,/0% %% %% %% %%
!"#!1!% &&'()*&*% +,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!1$% &&'()*&*% +,-.,/0% %% %% %% %%
!"#!1;% &&'()*&&% H,-/,/0%<96./=4.,73%I.6:,/-,E% &% &% &% %%
!"#!1>% &&'()*&"% )0D5/0.,/0% &% &% &% %%
!"#!1?% &&'()*&"% J29K,:-95%L025,7%F.6:92,/0% &% &% &% %%
!"#!!*% &&'()*&"% C-.:D20:E0%/-:62,/,7%F:0,55% &% &% %% %%
!"#!!&% &&'()*&"% </=%+,-.,/0% &% %% %% 12,/3-4.0506.73%896:/%
!"#!!"% &&'()*&#% M-:62,/,7%-./3-I:0,55% &% &% %% %%
!"#!!#% &&'()*&1% C-.:D20:E0%@A.-B0:,/0% &% &% %% %%



! "#$!

!"#!!$% &&'()*&$% +,-.//% &% %% %% %%
!"#!!!% &&'()*&$% 012,34-,5-%61,74.6.8%+,-.//% &% &% %% %%
!"#!!9% &&'()*&!% :6;%<.12.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!!A% &&'()*&!% :6;%<.12.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!!B% &&'()*&A% <.12.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!!C% &&'()*&A% <.12.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!9*% &&'()*&A% <.12.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!9&% &&'()*""% +,-.//% &% %% %% $4.6=1>2-/-728=%
!"#!9"% &&'()*""% DE21F-,.6-% &% %% %% $4.6=1>2-/-728=%
!"#!9#% &&'()*"#% <.12.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!9$% &&'()*"#% <.12.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!9!% &&'()*"#% <.12.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!99% &&'()*"!% DE21F-,.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!9A% &&'()*"!% DE21F-,.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!9B% &&'()*"!% 012,34-,5-%DE21F-,.6-% &% &% %% $4.6=1>2-/-728=%?@7,6%
!"#!9C% &&'()*"!% DE21F-,.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!A*% &&'()*"!% DE21F-,.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!A&% &&'()*"!% DE21F-,.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!A"% &&'()*"!% DE21F-,.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!A#% &&'()*"!% DE21F-,.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!A$% &&'()*"!% DE21F-,.6-% %% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!A!% &&'()*"!% (4.G.,-%012,34-,5-%HE21F-,.6-% &% &% %% $4.6=1>2-/-728=%?@7,6%
!"#!A9% &&'()*"!% DE21F-,.6-% &% &% %% $4.6=1>2-/-728=%?@7,6%
!"#!AA% &&'()*"!% <@,.6-%7,5%DE21F-,.6-% &% &% %% %%
!"#!AB% &&'()*"!% (4.G.,-%)-3/6-2.6-% &% &% %% %%
!"#!AC% &&'()*"!% :@726;%2.8=%I27,.61.5% &% &% %% $4.6=1>2-/-728=%
!"#!B*% &&'()*"!% DE21F-,.6-% &% %% %% $4.6=1>2-/-728=%?@7,6%
!"#!B&% &&'()*"!% <.12.6-% %% %% %% %%



! "#"!

!"#!$"% &&'()*"!% +,-.,/0% %% %% %% %%
!"#!$#% &&'()*"!% +,-.,/0% &% &% %% %%
!"#!$1% &&'()*"!% +,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!$!% &&'()*";% <=.->0:0%?-.:@20:A,/0% &% %% &% 12,/3-4.0506.73%896:/%
!"#!$B% &&'()*";% +,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!$C% &&'()*";% +,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!$$% &&'()*";% D.6:-A,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!$;% &&'()*";% (2,E,:0%?-.:@20:A0%<=.->0:,/0% &% %% &% 12,/3-4.0506.73%896:/%
!"#!;*% &&'()*#*% D.6:-A,-.,/0% &% %% %% %%
!"#!;&% &&'()*#*% D:0,55% %% %% %% 12,/3-4.0506.73%896:/%
!"#!;"% &&'()*#&% F/G%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!;#% &&'()*#&% F/G%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!;1% &&'()*#&% F/G%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#!;!% &&'()*#&% D:0,55% %% %% %% 12,/3-4.0506.73%896:/%
!"#!;B% &&'()*B#% D:0,55% %% %% %% %%
!"#!;C% &&'()*B1% D:0,55% %% %% %% 12,/3-4.0506.73%896:/%
!"#B*&% &&'()*"B% F/G%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#B*"% &&'()*"B% F/G%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#B*#% &&'()*"B% D:0,55% %% %% %% %%
!"#B*1% &&'()*"!% D:0,55% %% %% %% %%
!"#B*!% &&'()*"C% D6.:0/%H,-/,/0%D:0,55% &% &% &% 12,/3-4.0506.73%896:/%
!"#B*B% &&'()*"$% +9:,/0% %% %% %% %%
!"#B*C% &&'()*";% +9:,/0% &% %% %% 12,/3-4.0506.73%896:/%
!"#B*$% &&'()*";% <=.->0:0%?-.:@20:A0%D6@@.-% &% %% &% 12,/3-4.0506.73%896:/%
!"#B*;% &&'()*";% ?-.:@20:A0%<=.->0:,/0% &% %% &% 12,/3-4.0506.73%896:/%
!"#B&*% &&'()*#*% +9:,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"#B&&% &&'()*#&% D:0,55% %% %% %% 12,/3-4.0506.73%896:/%
!"#B&"% &&'()*#&% D:0,55% %% %% %% 12,/3-4.0506.73%896:/%



! "#$!

!"#$%#& %%'()*#"& +,-.//& %& && && 01.23456-/-7683&9:7,2&
!"#$%0& %%'()*#"& ;-<=72.2-& && && && &&
!"#$%!& %%'()*##& +,-.//& && && && &&
!"#$%$& %%'()*##& >.46.2-& && && && 01.23456-/-7683&9:7,2&
!"#$%?& %%'()*#0& +,-.//& && && && 01.23456-/-7683&9:7,2&
!"#$%@& %%'()*#!& +,-.//& && && && 01.23456-/-7683&9:7,2&
!"#$%A& %%'()*#!& BC64D-,-&E46,F1-,G-&+7FF64& %& %& && 01.23456-/-7683&9:7,2&
!"#$"*& %%'()*#!& >.46.2-& && && && 01.23456-/-7683&9:7,2&
!"#$"%& %%'()*#!& H2I&>.46.2-& %& %& && 01.23456-/-7683&9:7,2&
!"#$""& %%'()*#!& H2I&>.46.2-& %& %& && 01.23456-/-7683&9:7,2&
!"#$"#& %%'()*#!& H2I&>.46.2-& %& && && 01.23456-/-7683&9:7,2&
!"#$"0& %%'()*#!& H2I&>.46.2-& && && && 01.23456-/-7683&9:7,2&
!"#$"!& %%'()*#$& E46,F1-,G-&;C64D-,.2-& %& %& && 01.23456-/-7683&9:7,2&
!"#$"$& %%'()*#?& E64,F1-,G-&+67,4G.46.2-& %& %& && 01.23456-/-7683&9:7,2&
!"#$"?& %%'()*#?& >.46.2-& && && && 01.23456-/-7683&9:7,2&
!"#$"@& %%'()*#?& ;C64D-,-&E46,F1-,G-&+7FF64& %& %& && 01.23456-/-7683&9:7,2&
!"#$"A& %%'()*#@& >.46.2-& %& && && 01.23456-/-7683&9:7,2&
!"#$#*& %%'()*#@& >.46.2-& && && && 01.23456-/-7683&9:7,2&
!"#$#%& %%'()*#@& >.46.2-& %& && && 01.23456-/-7683&9:7,2&
!"#$#"& %%'()*#@& +,-.//& %& && && 01.23456-/-7683&9:7,2&
!"#$##& %%'()*#A& >.46.2-& %& && && 01.23456-/-7683&9:7,2&
!"#$#0& %%'()*#A& >.46.2-& %& && && 01.23456-/-7683&9:7,2&
!"#$#!& %%'()*0%& >41-6.2-& && && && &&
!"#$#$& %%'()*0"& >.46.2-& && && && 01.23456-/-7683&9:7,2&
!"#$#?& %%'()*0"& >.46.2-& && && && 01.23456-/-7683&9:7,2&
!"#$#@& %%'()*0"& +,-.//& && && && 01.23456-/-7683&9:7,2&
!"#$#A& %%'()*0"& J4,71.2-& %& %& && &&
!"#$0*& %%'()*0"& E46,F1-,G.2-& %& %& && &&



! "#$!

!"#$%&' &&()*+%"' ,-./012/3452' &' &' '' ''
!"#$%"' &&()*+%%' 6/2477' '' '' '' ''
!"#$%#' &&()*+%!' 6/2477' &' '' '' ''
!"#$%%' &&()*+%!' 8-12.452' '' '' '' ''
!"#$%!' &&()*+%$' 6/2477' '' '' '' ''
!"#$%$' &&()*+%$' 6/2477' '' '' '' ''
!"#$%9' &&()*+%$' 8-12.452' '' '' '' ''
!"#$%:' &&()*+%9' 6/2477' '' '' '' ''
!"#$%;' &&()*+%9' 8-12.452' '' '' '' ''
!"#$!+' &&()*+%:' 6/2477' '' '' '' ''
!"#$!&' &&()*+%:' 8-12.452' '' '' '' ''
!"#$!"' &&()*+%;' 6/2477' '' '' '' ''
!"#$!#' &&()*+!+' 6/2477' &' '' '' ''
!"#$!%' &&()*+!+' 6/2477' &' '' '' %145<-=.272>.?<'@A>/5'
!"#$!!' &&()*+!+' 6/2477' '' '' '' %145<-=.272>.?<'@A>/5'
!"#$!$' &&()*+!&' BC.-D2/2'02>.4/E'5-/>1452' &' &' '' ''
!"#$!9' &&()*+!&' BC.-D2/2',-./012/3452' &' &' '' %145<-=.272>.?<'@A>/5'
!"#$!:' &&()*+!&' BC.-D2/2',-./012/32'6>00.-' &' &' '' ''
!"#$!;' &&()*+!&' B2.43-5452' &' &' '' ''
!"#$$+' &&()*+!&' 84-.452' '' '' '' ''
!"#$$&' &&()*+!&' ,-./012/32'6>00.-' &' &' '' %145<-=.272>.?<'@A>/5'
!"#$$"' &&()*+!&' 84-.452' &' '' '' %145<-=.272>.?<'@A>/5'
!"#$$#' &&()*+!&' B1>E4-?1>72',-./012/32'BC.-D2/452' &' &' '' ''
!"#$$%' &&()*+!&' BC.-D2/452' &' '' '' ''
!"#$$!' &&()*+!"' 6/2477' '' '' '' ''
!"#$$$' &&()*+!#' 6/2477' '' '' '' ''
!"#$$9' &&()*+!#' 6/2477' '' '' '' ''
!"#$$:' &&()*+!#' 6/2477' '' '' '' ''



! "##!

!"#$$%& ''()*+!#& ,-./-01& '& && && 23-04.5/1617/84&9:7;0&
!"#$<+& ''()*+!#& ,-./-01& && && && 23-04.5/1617/84&9:7;0&
!"#$<'& ''()*+!#& ,.31/-01& && && && &&
!"#$<"& ''()*+!2& =;1-66& && && && &&
!"#$<#& ''()*+!2& =;1-66& && && && &&
!"#$<2& ''()*+!!& =;1-66& && && && &&
!"#$<!& ''()*+!$& >37?-.83761&@./;A31;B1&>C/.D1;-01& '& '& && &&
!"#$<$& ''()*+!$& >C/.D1;-01& '& && && &&
!"#$<<& ''()*+!$& )3-E-;1&@./;A31;B1&?7AA/.& '& '& && 23-04.5/1617/84&9:7;0&
!"#$<F& ''()*+!$& )3-E-;1&@./;A31;B1&>C/.D1;-01& '& '& && &&
!"#$<%& ''()*+!$& >C/.D1;-01& '& && && &&
!"#$F+& ''()*+!<& =;1-66& && && && &&
!"#$F'& ''()*+!F& >C/.D1;1&@./;A31;B1&=7AA/.;./-01& '& && '& 23-04.5/1617/84&9:7;0&
!"#$F"& ''()*+!F& GC1;-0-8&=;1-66& '& && '& 23-04.5/1617/84&9:7;0&
!"#$F#& ''()*+!F& =;1-66& '& && && 23-04.5/1617/84&9:7;0&
!"#$F2& ''()*+!F& ,-./-01& '& && && &&
!"#$F!& ''()*+!F& =;1-66& '& && && &&
!"#$F$& ''()*+!F& >C/.D1;-01& '& && && 23-04.5/1617/84&9:7;0&
!"#$F<& ''()*+!F& ,-./-01& '& && && 23-04.5/1617/84&9:7;0&
!"#$FF& ''()*+!F& ,-./-01& '& && && 23-04.5/1617/84&9:7;0&
!"#$F%& ''()*+!F& >C/.D1;1&@./;A31;B-01& '& && '& &&
!"#$%+& ''()*+!F& =;1-66& '& && && 23-04.5/1617/84&9:7;0&
!"#$%'& ''()*+!F& H0I&,-./-01& '& && && 23-04.5/1617/84&9:7;0&
!"#$%"& ''()*+!F& >C/.D1;1&@./;A31;B1&=7AA/.;./-01& '& && '& 23-04.5/1617/84&9:7;0&
!"#$%#& ''()*+!F& =7AA/.;./-01& '& && '& 23-04.5/1617/84&9:7;0&
!"#$%2& ''()*+!F& >C/.D1;-01& '& && && &&
!"#$%!& ''()*+$'& =/7;:3-01& && && && 23-04.5/1617/84&9:7;0&
!"#$%$& ''()*+$'& JKL4-A.3-01& && && && &&



! "#$!

!"#$%&' (()*+,$(' -./01234156' '' '' '' 741503896:6;9<0'=>;?5'
!"#$%@' (()*+,$(' AB93C6?6'D39?246?E6'F;2293' (' (' '' ''
!"#$%%' (()*+,$(' -./01234156' '' '' '' ''
!"!&,(' (()*+,,(' F?61::' '' '' '' 741503896:6;9<0'=>;?5'
!"!&,"' (()*+,(&' G139156' '' '' '' 741503896:6;9<0'=>;?5'
!"!&,#' (()*+,(@' F?61::' '' '' '' 741503896:6;9<0'=>;?5'
!"!&,7' (()*+,(%' A691E35156' '' '' '' ''
!"!&,!' (()*+,(%' G139156' '' '' '' ''
!"!&,$' (()*+,",' *41H1?6'+62:569156' (' (' (' ''
!"!&,&' (()*+,",' A691E35156' (' (' '' ''
!"!&,@' (()*+,"(' I5J'G139156' '' '' '' 741503896:6;9<0'=>;?5'
!"!&,%' (()*+,"(' I5J'G139156' '' '' '' 741503896:6;9<0'=>;?5'
!"!&(,' (()*+,""' G3469156' '' '' '' 741503896:6;9<0'=>;?5'
!"!&((' (()*+,""' G139156' '' '' '' 741503896:6;9<0'=>;?5'
!"!&("' (()*+,""' F?61::' '' '' '' 741503896:6;9<0'=>;?5'
!"!&(#' KL-'' 'KL-' '' '' '' ''
!"!&(7' (()*+,"!' G139156' '' '' '' 741503896:6;9<0'=>;?5'
!"!&(!' (()*+,"!' G139156' '' '' '' 741503896:6;9<0'=>;?5'
!"!&($' (()*+,"!' I5J'G139156' '' '' '' 741503896:6;9<0'=>;?5'
!"!&(&' (()*+,"!' I5J'G139156' (' (' '' 741503896:6;9<0'=>;?5'
!"!&(@' (()*+,"!' G139156' '' '' '' 741503896:6;9<0'=>;?5'
!"!&(%' (()*+,"!' I5J'G139156' '' '' '' 741503896:6;9<0'=>;?5'
!"!&",' (()*+,"!' F?61::' '' '' '' 741503896:6;9<0'=>;?5'
!"!&"(' (()*+,"!' F9;?3E139156' '' '' '' 741503896:6;9<0'=>;?5'
!"!&""' (()*+,"!' F?61::' '' '' '' 741503896:6;9<0'=>;?5'
!"!&"#' (()*+,"!' F9;?3E139156' '' '' '' 741503896:6;9<0'=>;?5'
!"!&"7' (()*+,"!' I5J'G139156' (' (' '' 741503896:6;9<0'=>;?5'
!"!&"!' (()*+,"!' G139156' '' '' '' 741503896:6;9<0'=>;?5'



! "#$!

!"!#"$% &&'()*"!% +,-./01/,123% %% %% %% 45126/7,383-,96%:;-.2%
!"!#"#% &&'()*"!% +,-./01/,123% &% %% %% 45126/7,383-,96%:;-.2%
!"!#"<% &&'()*"!% +,-./01/,123% %% %% %% 45126/7,383-,96%:;-.2%
!"!#"=% &&'()*"!% +,-./01/,123% %% %% %% 45126/7,383-,96%:;-.2%
!"!#>*% &&'()*"!% +,-./01/,123% %% %% %% 45126/7,383-,96%:;-.2%
!"!#>&% &&'()*"!% +,-./01/,123% %% %% %% 45126/7,383-,96%:;-.2%
!"!#>"% &&'()*"=% ?1/,123% %% %% %% 45126/7,383-,96%:;-.2%
!"!#>>% &&'()*"=% +.3188% %% %% %% 45126/7,383-,96%:;-.2%
!"!#>4% &&'()*"=% @5A-51.3%?BA3% %% %% %% 45126/7,383-,96%:;-.2%
!"!#>!% &&'()*>*% ?1/,123% %% %% %% 45126/7,383-,96%:;-.2%
!"!#>$% &&'()*>*% +.3188% %% %% %% 45126/7,383-,96%:;-.2%
!"!#>#% &&'()*>*% +.3188% %% %% %% 45126/7,383-,96%:;-.2%
!"!#><% &&'()*>*% C/.D/01/,123% %% %% %% 45126/7,383-,96%:;-.2%
!"!#>=% &&'()*&=% ?1/,123% %% %% %% 45126/7,383-,96%:;-.2%
!"!#4*% &&'()*>&% ?1/,123% %% %% %% 45126/7,383-,96%:;-.2%
!"!#4&% &&'()*>&% E2D%?1/,123% %% %% %% 45126/7,383-,96%:;-.2%
!"!#4"% &&'()*>&% E2D%?1/,123% %% %% %% 45126/7,383-,96%:;-.2%
!>!>*&% &&'()*$$% +.3188% &% %% %% 45126/7,383-,96%:;-.2%
!>!>*"% &&'()*$$% E2D%?1/,123% &% %% %% 45126/7,383-,96%:;-.2%
!>!>*>% &&'()*$$% E2D%?1/,123% %% %% %% 45126/7,383-,96%:;-.2%
!>!>*4% &&'()*$$% ?1/,123% &% %% %% 45126/7,383-,96%:;-.2%
!>!>*!% &&'()*$$% ?1/,123% %% %% %% %%
!>!>*$% &&'()*$$% ?1/,123% &% %% %% %%
!>!>*#% &&'()*$$% ?1/,123% &% %% %% %%
!>!>*<% &&'()*$$% ?1/,123% %% %% %% 45126/7,383-,96%:;-.2%
!>!>*=% &&'()*$$% ?1/,123% %% %% %% %%
!>!>&*% &&'()*$$% ?1/,123% %% %% %% 45126/7,383-,96%:;-.2%
!>!>&&% &&'()*$$% ?1/,123% %% %% %% %%



! "#$!

!"!"#$% ##&'()**% +,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"!"#"% ##&'()**% +,-.,/0% #% %% %% %%
!"!"#1% ##&'()**% +,-.,/0% #% %% %% 12,/3-4.0506.73%896:/%
!"!"#!% ##&'()*;% +,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"!"#*% ##&'()*;% +,-.,/0% #% %% %% 12,/3-4.0506.73%896:/%
!"!"#;% ##&'()*;% +,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"!"#<% ##&'()*<% =:0,55% %% %% %% %%
!"!"#>% ##&'();)% +,-.,/0% %% %% %% %%
!"!"$)% ##&'();#% =:0,55% #% %% %% %%
!"!"$#% ##&'();#% ?@.-A0:,/0% #% %% %% 12,/3-4.0506.73%896:/%
!"!"$$% ##&'();#% BCD3,E-2,/0% #% %% %% %%
!"!"$"% ##&'();#% F/G%+,-.,/0% #% %% %% 12,/3-4.0506.73%896:/%
!"!"$1% ##&'();#% ?@.-A0:,/0% #% %% %% 12,/3-4.0506.73%896:/%
!"!"$!% ##&'()*$% F/G%+,-.,/0% #% #% %% %%
!"!"$*% ##&'()*$% ?@.-A0:0%H-.:E20:I0%=6EE.-% #% #% %% 12,/3-4.0506.73%896:/%
!"!"$;% ##&'()*$% =:0,55% %% %% %% 12,/3-4.0506.73%896:/%
!"!"$<% ##&'()*$% F/G%+,-.,/0% %% %% %% %%
!"!"$>% ##&'()*$% F/G%+,-.,/0% #% #% %% 12,/3-4.0506.73%896:/%
!"!"")% ##&'()*$% F/G%+,-.,/0% %% %% %% %%
!"!""#% ##&'()*$% ?@.-A0:0%H-.:E20:I0%=6EE.-% #% #% %% 12,/3-4.0506.73%896:/%
!"!""$% ##&'()*$% F/G%+,-.,/0% #% %% %% 12,/3-4.0506.73%896:/%
!"!"""% ##&'()*$% F/G%+,-.,/0% %% %% %% 12,/3-4.0506.73%896:/%
!"!""1% ##&'()*$% =:0,55% %% %% %% %%
!"!""!% ##&'();1% J6K,7%=:0,55% #% %% %% 12,/3-4.0506.73%896:/%
!"!""*% ##&'();1% J6K,7%=:0,55% #% %% %% 12,/3-4.0506.73%896:/%
!"!"";% ##&'();1% ?@.-A0:0%H-.:E20:I0%=6EE.-% #% %% #% %%
!"!""<% ##&'();*% L,-/,/0%=.6:-I,-.,/0% #% %% #% %%
!"!"">% ##&'();1% L,-/,/0%J-:G-M.6:,/0% #% %% #% %%



! "#$!

!"!"#$% &&'()$*#% +,-.//% &% %% %% %%
!"!"#&% &&'()$*#% 012.3%+,-.//% &% %% %% %%
!"!"#4% &&'()$*#% 012.3%+,-.//% &% %% %% %%
!"!"#"% &&'()$*#% 012.3%+,-.//% %% %% %% %%
!"!"##% &&'()$*#% 012.3%+,-.//% &% %% %% #5.6789:-/-1:37%;<1,6%
!"!"#!% &&'()$*#% =85-:.6-% &% %% &% %%
!"!"#>% &&'()$*#% =85-:.6-% &% %% &% %%
!"!"#*% &&'()$*#% ?8:,@5-,A-%+1@@:8% &% %% &% %%
!"!"#B% &&'()$*#% ?8:,@5-,A-%CD:8E-,-%+1@@:8,8:.6-% &% %% &% %%
!"!"#F% &&'()$*#% 012.3%+,-.//% &% %% %% %%

!"!"!$% &&'()$*#% G6H%I-.,% %% %% %% #5.6789:-/-1:37%;<1,6%J%&K9:-/-1:37%
!"!"!&% &&'()$*#% 012.3%+,-.//% %% %% %% %%
!"!"!4% &&'()$*#% 012.3%+,-.//% %% %% %% %%
!"!"!"% &&'()$*#% 012.3%+,-.//% %% %% %% %%
!"!"!#% &&'()$*#% 012.3%+,-.//% &% %% %% %%

!"!"!!% &&'()$**% K1:@8,16-%I-.,% &% %% %% #5.6789:-/-1:37%;<1,6%J%&K9:-/-1:37%
!"!*$>% &&'()$4B% (5.L.,-%)-@/6-:.6-% &% &% &% %%
!"!*$*% &&'()$4B% (5.L.,-%)-@/6-:.6-% &% &% &% %%
!"!*$B% &&'()$4B% M7-:H85.6-% &% %% &% %%

!"!*$F% &&'()$4B% (:678CD:8E-,-%+1@@:8% &% &% &% %%



! "#$!

!""#$%&'()(*(+,-./,.-01()0,0(
(
(
(
(
(
23#-3&#45(
%&'(!)**+,-'.!/0,1)',(!-)1)!)22!03!1&+!(145/154+(!6+)(54+-!07+4!1&+!3'+2-!)4+)8!!
!



! "#$!

!"#$%&'(&)*+,-*,+"$&."*"&-/$$%-*%0&0,+123&*4%&5"66123&-"56"132&
7/-"$1*8& 9$"::& )*+,-*,+"$&9/0%& )*+1;%& <,"0+"2*& .16& .16&

.1+%-*1/2& =1%$0&71*4/$/38& >001*1/2"$&?/*%:&

!!"#$%%!& '()*)+& ,-& !.%& ,$& /%& && 0*1233&4&5)*6&7& 819):;+<=2>&?;(2)92;*&2*&3:)((&@)A(9&B;*1&

!!"#$%%!& '()*)+& ,-& !C%& ,$& /D& && 0*1233&4&5)*6&7& 819):;+<=2>&?;(2)92;*&2*&3:)((&@)A(9&B;*1&

!!"#$%%-& '()*)+& "& C/& E& /D& && 0*1233&4&5)*6&7& 8A(92<(1&";2*9&,193&

!!"#$%%-& '()*)+& ,-& !DD& ,$& DD& && 0*1233&4&5)*6&7& 819):;+<=2>&?;(2)92;*&9=)9&F1*9&)+;A*6&@1(63<)+&)AG1*&

!!"#$%%.& '()*)+& "& D& E$& /D& && 0*1233&4&5)*6&C& 8A(92<(1&";2*9&,193&

!!"#$%%.& '()*)+& "& !HD& ,$& /D& && 0*1233&4&5)*6&C& 8A(92<(1&";2*9&,193&

!!"#$%%D& '()*)+& ,-& !CD& ,$& 7%& && 0*1233&4&5)*6&C& 819):;+<=2>&?;(2)92;*&

!!"#$%%7& '()*)+& "& -H.& ,I& /D& && J2;+291&4&5)*6&D& 8)2*&K;2*9&;+21*9)92;*&

!!"#$%%7& '()*)+& ,-& !.%& ,$& /D& && J2;+291&4&5)*6&D& 819):;+<=2>&?;(2)92;*&

!!"#$%%7& '()*)+& ,-& !./& ,$& CD& && J2;+291&4&5)*6&D& ?;(2)92;*&61@2*16&FL&@1(32>&M:1(9N&F)*62*G&2*&G*1233&

!!"#$%%/& '()*)+& "& !H%& EI& 7%& && J2;+291&4&5)*6&D& 8)2*&K;2*9&3A+@)>1&

!!"#$%%/& '()*)+& "& .%& ,I& /D& && J2;+291&4&5)*6&D& 8)2*&K;2*9&3A+@)>1&

!!"#$%%/& '()*)+& ,-& !H%& ,$& /%& && J2;+291&4&5)*6&D& 819):;+<=2>&?;(2)92;*&

!!"#$%%/& '()*)+& ,-& !DC& ,$& 7-& && J2;+291&4&5)*6&D& 819):;+<=2>&?;(2)92;*&

!!"#$%%/& '()*)+& ,-& !C%& ,$& 7%& && J2;+291&4&5)*6&D& 819):;+<=2>&?;(2)92;*&<)+)((1(&O29=&:1(9&P12*3&

!!"#$%%/& '()*)+& ,-& !C.& $& C/& && J2;+291&4&5)*6&D& 819):;+<=2>&?;(2)92;*&<)+)((1(&O29=&:1(9&P12*3&

!!"#$%!%& '()*)+& ,-& !H%& ,$& /%& && J2;+291&4&5)*6&D& 819):;+<=2>&?;(2)92;*&

!!"#$%!%& '()*)+& ,-& !DC& ,$& 7-& && J2;+291&4&5)*6&D& 819):;+<=2>&?;(2)92;*&

!!"#$%!%& '()*)+& ,-& !C%& ,$& 7%& && J2;+291&4&5)*6&D& 819):;+<=2>&?;(2)92;*&

!!"#$%!%& '()*)+& ,-& !C.& $& C/& && J2;+291&4&5)*6&D& 819):;+<=2>&?;(2)92;*&

!!"#$%!!& '()*)+& ,-& !.%& ,$& CD& && Q;*)(291&0*1233&4&5)*6&.& 819):;+<=2>&?;(2)92;*R&SF(&F)*62*G&

!!"#$%!-& '()*)+& ,-& !.%& ,$& CD& && 8)@2>&0*1233&4&5)*6&H& 819):;+<=2>&?;(2)92;*&61@2*16&FL&F)*62*G&

!!"#$%!-& '()*)+& ,-& !D%& ,$& C%& && 8)@2>&0*1233&4&5)*6&H& 819):;+<=2>&?;(2)92;*&61@2*16&FL&F)*62*G&



! "#"!

!!"#$%!&' ()*+*,' -&' !..' -$' /&' '' 012'345,416'7'8*+9':' ;61*<5,=>4?'@5)4*145+'96A4+69'BC'B*+94+D'
!!"#$%!:' ()*+*,' -&' !.E' -$' /%' '' 02'F+64GG'7'8*+9'&' ;61*<5,=>4?'@5)4*145+'
!!"#$%!.' ()*+*,' -&' !.%' -$' H%' '' IB)'F+64GG'7'8*+9'!' ;61*<5,=>4?'@5)4*145+'
!!"#$%!.' J4+6*,' J&' '' '' E%' !/E' IB)'F+64GG'7'8*+9'!' ;61*<5,=>4?'<4+6,*)G'G1,6?1?>69'4+'1>6'A5)4*145+'=)*+6'
!!"#$%!K' ()*+*,' -&' !..' -$' EH' '' 345,416'' -1,5+D';61*<5,=>4?'@5)4*145+'L41>'B5M94+*D6'G1,M?1M,6G'
!!"#$%!K' ()*+*,' -&' !:.' -$' EH' '' 345,416'' -1,5+D';61*<5,=>4?'@5)4*145+'L41>'B5M94+*D6'G1,M?1M,6G'
!!"#$%!K' ()*+*,' -&' !&%' -$' E/' '' 345,416'' @5)4*145+'5+')4<BG'5A'N'=*,*G414?'A5)9G'
!!"#$%!K' ()*+*,' -&' !:.' -$' /%' '' 345,416'' @5)4*145+'5+')4<BG'5A'N'=*,*G414?'A5)9G'
!!"#$%!H' ()*+*,' -!' !E%' -$' EH' '' I5,+B)6+96'F+64GG' I4+D6'!'5+';'A5)9'-1,M?1M,6'
!!"#$%!H' ()*+*,' -!' !.%' -$' /%' '' I5,+B)6+96'F+64GG' I4+D6'!'5+';'A5)9'-1,M?1M,6'
!!"#$%!H' ()*+*,' -!' &%%' -O' K%' '' I5,+B)6+96'F+64GG' I4+D6'!'5+';'A5)9'-1,M?1M,6'
!!"#$%!H' ()*+*,' -!' &:%' -O' /H' '' I5,+B)6+96'F+64GG' I4+D6'!'5+';'A5)9'-1,M?1M,6'
!!"#$%!H' ()*+*,' -!' !%%' -' /%' '' I5,+B)6+96'F+64GG' I4+D6'!'5+';'A5)9'-1,M?1M,6'
!!"#$%!H' ()*+*,' -!' &%%' -O' /E' '' I5,+B)6+96'F+64GG' I4+D6'&'5+';'A5)9'-1,M?1M,6'
!!"#$%!H' ()*+*,' -!' &E/' -O' /%' '' I5,+B)6+96'F+64GG' I4+D6'&'5+';'A5)9'-1,M?1M,6'
!!"#$%!H' ()*+*,' -!' &H%' -' K%' '' I5,+B)6+96'F+64GG' I4+D6'&'5+';'A5)9'-1,M?1M,6'
!!"#$%!H' ()*+*,' -!' :!%' -$' K%' '' I5,+B)6+96'F+64GG' I4+D6'&'5+';'A5)9'-1,M?1M,6'
!!"#$%!H' ()*+*,' -!' :&%' -$' K%' '' I5,+B)6+96'F+64GG' I4+D6'&'5+';'A5)9'-1,M?1M,6'
!!"#$%!H' ()*+*,' -&' !.%' -$' /E' '' I5,+B)6+96'F+64GG' -&'PQ4*)'()*+*,'R)6*S*D6'
!!"#$%!H' J4+6*,' @&' '' '' K%' !K:' I5,+B)6+96'F+64GG' @5)9'I4+D6'5+';'@5)9'-1,M?1M,6'
!!"#$%!H' J4+6*,' @&' '' '' /H' !K.' I5,+B)6+96'F+64GG' @5)9'I4+D6'5+';'@5)9'-1,M?1M,6'
!!"#$%!H' J4+6*,' @&' '' '' K%' !H%' I5,+B)6+96'F+64GG' @5)9'I4+D6'5+';'@5)9'-1,M?1M,6'
!!"#$%!T' ()*+*,' -&' !K.' $' /E' '' ;*A4?'F+64GG' ;61*<5,=>4?'@5)4*145+'96A4+69'BC'B*+94+D'
!!"#$%!T' ()*+*,' -&' !H%' $' K%' '' ;*A4?'F+64GG' ;61*<5,=>4?'@5)4*145+'96A4+69'BC'B*+94+D'
!!"#$%!T' ()*+*,' N' !E.' $' E.' '' ;*A4?'F+64GG' ->6*,'S64+'7'M+GM,6'5+'<6*GM,6<6+1'
!!"#$%&%' ()*+*,' -&' !K%' $' K.' '' ;*A4?'F+64GG' ;61*<5,=>4?'@5)4*145+'96A4+69'BC'B*+94+D'
!!"#$%&%' ()*+*,' -&' !K.' $' /.' '' ;*A4?'F+64GG' ;61*<5,=>4?'@5)4*145+'96A4+69'BC'B*+94+D'
!!"#$%&!' ()*+*,' -&' !K%' $' H%' '' 345,416'' ;61*<5,=>4?'@5)4*145+'96A4+69'BC'B*+94+D'



! "#$!

!!"#$%&&' ()*+*,' -&' !./' -$' 0&' '' 1+2344' 526*78,9:3;'<8)3*638+'=2>3+2='?@'?*+=3+A'

!!"#$%&&' ()*+*,' -&' !.B' -$' 0B' '' 1+2344' 526*78,9:3;'<8)3*638+'=2>3+2='?@'?*+=3+A'

!!"#$%&&' ()*+*,' -&' !CB' -$' D%' '' 1+2344' 526*78,9:3;'<8)3*638+'=2>3+2='?@'?*+=3+A'

!!"#$%&C' ()*+*,' -&' !CD' -$' CC' '' 1+2344' 526*78,9:3;'<8)3*638+'=2>3+2='?@'?*+=3+A'

!!"#$%&C' ()*+*,' -&' !0%' -$' 0%' '' 1+2344' 526*78,9:3;'<8)3*638+'=2>3+2='?@'?*+=3+A'

!!"#$%&C' E3+2*,' <&' '' '' &0' &%0' 1+2344' -6,*3A:6'9*,*4363;'>8)=':3+A2'3+'6:2'726*78,9:3;'72)6'

!!"#$%&C' ()*+*,' -&' !C%' -$' C0' '' F*+=2='1+2344' 526*78,9:3;'<8)3*638+'=2>3+2='?@'?*+=3+A'

!!"#$%&0' ()*+*,' <6' !0C' -$' .0' '' G)6,*7*>3;' <8)3*638+'9*,*))2)H';I64'I9'3+6,2I438+'

!!"#$%&0' ()*+*,' -&' !C&' -$' 0%' '' 1+2344' <8)3*638+'3+'A+2344'4I,,8I+=3+A'I)6,*7*>3;'

!!"#$%&0' ()*+*,' -&' !D%' -$' 0B' '' 1+2344' <8)3*638+'3+'A+2344'4I,,8I+=3+A'I)6,*7*>3;'

!!"#$%&0' ()*+*,' -IJ' D%' -K' B%' '' LI+362' <8)3*638+'3+'=I+362'M'2*,)@'

!!"#$%&D' ()*+*,' -&' !&D' -$' D%' '' 1+2344'N36:'1844*+' <8)3*638+'8+'A844*+'8I6;,89'

!!"#$%&D' ()*+*,' -&' OC' -' /%' '' 1+2344'N36:'1844*+' F*+=3+A'3+'A+2344'?2)8N'A844*+'

!!"#$%&D' ()*+*,' -&' !C%' -$' /%' '' 5*>3;'1+2344' L*,J'?*+='3+'>8)='46I;6I,2'8+')8N2,'>*;2'

!!"#$%&D' ()*+*,' -&' !&B' -$' /%' '' 1+2344'N36:'1844*+' F*+=3+A'3+'A+2344'*?8P2'6:2'A844*+'

!!"#$%&/' ()*+*,' -&' OB' Q' C%' '' 5*>3;'1+2344' 526*78,9:3;'<8)3*638+'=2>3+2='?@'?*+=3+A''

!!"#$%&/' ()*+*,' -&' .0' Q$' C%' '' LI+362' 526*78,9:3;'<8)3*638+'=2>3+2='?@'?*+=3+A''

!!"#$%&/' ()*+*,' -&' 0&' Q$' 0%' '' 1,*+I)362' 526*78,9:3;'<8)3*638+'=2>3+2='?@'?*+=3+A''

!!"#$%&/' ()*+*,' -&' 0%' Q$' 0%' '' 1+2344' 526*78,9:3;'<8)3*638+'=2>3+2='?@'?*+=3+A''

!!"#$%&B' ()*+*,' -&' !C%' -$' D%' '' LI+362' 526*78,9:3;'<8)3*638+'

!!"#$%&O' ()*+*,' -&' !/%' $' D&' '' LI+362' 526*78,9:3;'<8)3*638+''

!!"#$%&O' E3+2*,' E&' '' '' 0&' &.%' LI+362' 526*78,9:3;'73+2,*)4'46,2;6;:2='3+'6:2'>8)3*638+'9)*+2'

!!"#$%&O' ()*+*,' -&' !DD' $' D&' '' LI+362' 526*78,9:3;'<8)3*638+'

!!"#$%&O' ()*+*,' -!' !/&' $' /&' '' R6S'L38,362' <8)3*638+'>8)=2='*,8I+='3+'*';879)2T'>8)='46,I;6I,2'

!!"#$%&O' ()*+*,' -!' !O%' $' 0/' '' R6S'L38,362' <8)3*638+'>8)=2='*,8I+='3+'*';879)2T'>8)='46,I;6I,2'

!!"#$%&O' ()*+*,' -!' &C%' Q' C%' '' R6S'L38,362' <8)3*638+'>8)=2='*,8I+='3+'*';879)2T'>8)='46,I;6I,2'

!!"#$%&O' ()*+*,' -!' &/%' Q' .&' '' R6S'L38,362' <8)3*638+'>8)=2='*,8I+='3+'*';879)2T'>8)='46,I;6I,2'

!!"#$%&O' ()*+*,' -!' !O&' $' /&' '' R6S'L38,362' <8)3*638+'>8)=2='*,8I+='3+'*';879)2T'>8)='46,I;6I,2'



! "#$!

!!"#$%&'( )*+,+-( .!( !/0( $( 1%( (( 234(567-638( 97*6+367,(:7*;8;(+-7<,;(6,(+(=7>?*8@(:7*;(A3-<=3<-8(
!!"#$%&'( )*+,+-( .!( B%( C$( 0%( (( 234(567-638( 97*6+367,(:7*;8;(+-7<,;(6,(+(=7>?*8@(:7*;(A3-<=3<-8(
!!"#$%&'( )*+,+-( .!( !!%( C( D1( (( 234(567-638( 97*6+367,(:7*;8;(+-7<,;(6,(+(=7>?*8@(:7*;(A3-<=3<-8(
!!"#$%&'( E6,8+-( 9&( (( (( B'( DB&( 234(567-638( 97*;(F6,G8(7,(=7>?*8@(:7*;(A3-<=3<-8(
!!"#$%&'( E6,8+-( 9&( (( (( H%( DH1( 234(567-638( 97*;(F6,G8(7,(=7>?*8@(:7*;(A3-<=3<-8(
!!"#$%&'( )*+,+-( .D( &/( C$( 1H( (( 234(567-638( &,;(:7*6+367,(6,(3I8(+-8+J(=7>?*8@(:7*;6,G(
!!"#$%&'( )*+,+-( .D( &'( C$( 0%( (( 234(567-638( &,;(:7*6+367,(6,(3I8(+-8+J(=7>?*8@(:7*;6,G(
!!"#$%&'( )*+,+-( .D( &1( C$( 0B( (( 234(567-638( &,;(:7*6+367,(6,(3I8(+-8+J(=7>?*8@(:7*;6,G(
!!"#$%&'( )*+,+-( .D( &%( C$( 0B( (( 234(567-638( &,;(:7*6+367,(6,(3I8(+-8+J(=7>?*8@(:7*;6,G(
!!"#$%D%( )*+,+-( .&( !/&( $( /%( (( 234(567-638( K83+>7-?I6=(97*6+367,(;8:6,8;(LM(L+,;6,G(
!!"#$%D%( )*+,+-( .&( !/%( $( 0&( (( 5<,638( K83+>7-?I6=(97*6+367,(;8:6,8;(LM(L+,;6,G(
!!"#$%D%( )*+,+-( .&( !/H( $( /%( (( N7,+*636=(G,86AA( O@6+*()*+,+-(P*8+Q+G8(7:(6A7=*6,+*(+,;(.(:7*;A(
!!"#$%D%( )*+,+-( 9&( (( (( H%( !1%( N7,+*636=(G,86AA( 97*;(F6,G8(7,(.(:7*;(+,;(RA7=*6,+*(:7*;(*6>LA(
!!"#$%D!( )*+,+-( .&( !/%( $( 1%( (( S,86AA( K83+>7-?I6=(97*6+367,J(FL*(L+,;6,G(
!!"#$%D!( )*+,+-( .&( !'%( $( 0%( (( 234(567-638( K83+>7-?I6=(97*6+367,(;8:6,8;(LM(L+,;6,G(
!!"#$%D!( )*+,+-( .&( !1%( $( 0B( (( 234(567-638( K83+>7-?I6=(97*6+367,(;8:6,8;(LM(L+,;6,G(
!!"#$%D!( )*+,+-( .D( '%( .( 1%( (( S,86AA( &,;(97*6+637,(TUA36>+38V(
!!"#$%D!( )*+,+-( .D( !%%( .$( 1B( (( S,86AA( &,;(97*6+367,(TK8+A<-8;V(
!!"#$%D&( )*+,+-( "( !D1( CU( &%( (( W+,;8;(S,86AA( "76,3(.<-:+=8(
!!"#$%D&( )*+,+-( .&( !B0( .$( 0%( (( W+,;8;(S,86AA( K83+>7-?I6=(97*6+367,J(RA7=*6,+*(97*;AJ(OX)XP*8+Q+G8(
!!"#$%D&( )*+,+-( .&( !1%( .$( /%( (( W+,;8;(S,86AA( K83+>7-?I6=(97*6+367,J(RA7=*6,+*(97*;AJ(OX)XP*8+Q+G8(
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!"#$%&"'( )*+,+&( -.( .A;( -2( CC( ;>;( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( ?",4+&( ?.( A<C( -@( =A( .;C( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( )*+,+&( -.( >.( 1@( CC( A;.( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( )*+,+&( -.( =( 1@( =.( .==( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( ?",4+&( ?.( >=( 1@( BB( A;=( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( )*+,+&( D7( 0( 1@( A<( .=0( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( )*+,+&( D7( .=0( -@( B=( ;C0( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( )*+,+&( -.( A>0( -@( C0( .00( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( )*+,+&( EA( .C/( -@( .<( ;//( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( )*+,+&( -.( .;/( -2( =<( ;./( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( )*+,+&( F( ..A( -2( CC( ;AA( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( )*+,+&( E+( A<=( -@( >;( .;=( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( )*+,+&( E+( ./;( -@( >0( .<;( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( )*+,+&( -.( ;..( 12( 0B( A.( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( )*+,+&( -.( A0B( -@( 0<( .BB( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( ?",4+&( ?.( A0/( -@( >=( .B/( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( )*+,+&( -.( A0.( -@( B<( .B.( (( 3%**4'$45(67(8%'94,(:%*6(
!"#$%&"'( )*+,+&( -.( AA>( -@( =A( .>>( (( 3%**4'$45(67(8%'94,(:%*6(



! "#$!

!"#$%&"'( )*+,+&( -.( /01( -2( 34( /11( (( 5%**6'$67(89(:%';6,(<%*8(
!"#$%&"'( )*+,+&( -.( .=0( -2( >>( /?0( (( 5%**6'$67(89(:%';6,(<%*8(
!"#$%&"'( @",6+&( @.( .>A( -B( >?( /3A( (( 5%**6'$67(89(:%';6,(<%*8(
!"#$%&"'( )*+,+&( -.( =14( -B( >A( ./4( (( 5%**6'$67(89(:%';6,(<%*8(
!"#$%&"'( )*+,+&( -.( /=0( C2( 33( ?0( (( 5%**6'$67(89(:%';6,(<%*8(
!"#$%&"'( )*+,+&( -.( .A.( -2( =4( />.( (( 5%**6'$67(89(:%';6,(<%*8(
!"#$%&"'( )*+,+&( D9( /1/( C2( >?( //( (( 5%**6'$67(89(:%';6,(<%*8(
!"#$%&"'( )*+,+&( D9( .A>( -2( =>( />>( (( 5%**6'$67(89(:%';6,(<%*8(
!"#$%&"'( )*+,+&( D9( >>( CB( ?>( =?>( (( 5%**6'$67(89(:%';6,(<%*8(
!"#$%&"'( )*+,+&( -.( =/>( -B( A3( ..>( (( 5%**6'$67(89(:%';6,(<%*8(
!"#$%&"'( )*+,+&( D9( 1( B( 33( .>1( (( 5%**6'$67(89(:%';6,(<%*8(
!"#$%&"'( )*+,+&( -( =.4( -B( A4( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( =.4( -B( A4( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( =/1( -B( A4( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( =14( -B( A1( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( ==4( -B( ?4( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( ==1( -B( >1( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( =.0( -B( A4( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( =.4( -B( 41( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( =?1( -B( A1( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( =.1( -B( >1( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( ==4( -B( >1( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( =.1( -B( A1( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( =.4( -B( ?1( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( =11( -B( A.( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( =.4( -B( 41( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( =.1( -B( >1( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(
!"#$%&"'( )*+,+&( -( ==1( -B( >1( (( (( !"#$%&"'+*(7+$+(E&"%&($%($;6(.110(6FE67"$"%,(



! "##!

!"#$%&"'( )*+,+&( -( .//( -0( 1/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( 18/( -0( 6/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( .9/( -0( :;( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ..;( -0( </( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( .//( -0( </( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ..;( -0( </( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( 9;( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ./;( -0( </( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ;( =0( </( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ..;( -0( ;/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( :/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( ;/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( :/( =0( 8/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( <;( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( .1/( -0( </( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( :/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( 6/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( .//( -0( </( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( :/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( .9/( -0( 6;( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( .//( -0( </( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( </( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( </( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( ;;( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( <;( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( >6/( -?( ./( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( .1/( -0( :/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(
!"#$%&"'( )*+,+&( -( ;/( =0( <;( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(1//6(57352"$"%,(



! "#$!

!"#$%&"'( )*+,+&( -( ../( -0( 12( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( 1/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( .:/( -0( 1/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( .7/( -0( 12( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( .7/( -0( 1/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( ;2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( .:/( -0( 1/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( .2/( -0( 1/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( .2/( -0( :2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( 2/( <0( 1/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( 1/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( .//( -0( 1/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( 1/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( =/( <0( 2/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( .7/( -0( ;/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( 1/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( .=/( -0( 1/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( .7/( -0( 1/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..2( -0( 21( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( ;/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( .:/( -0( 72( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( ;2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( ./( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( .//( -0( 1/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..2( -0( 1/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( .72( -0( ./( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( ;/( <0( 12( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(
!"#$%&"'( )*+,+&( -( .72( -0( 12( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7//8(69463"$"%,(



! "#$!

!"#$%&"'( )*+,+&( -( ./0( 12( 34( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /90( -<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( //0( -<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /90( -<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( //4( -<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /30( -<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /90( -<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /34( -<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( >0( 1<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( 0( <( 34( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /.4( -<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( //0( -<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( //0( -<( =4( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /30( -<( ?0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /30( -<( =4( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /90( -<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( .4( 1<( ?4( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( //0( -<( =4( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /30( -<( =4( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( //0( -<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /30( -<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /34( -<( 40( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /30( -<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /90( -<( =4( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( //0( -<( =0( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( 0( <( 40( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /40( -<( 30( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(
!"#$%&"'( )*+,+&( -( /40( -<( 40( (( (( !"#$%&"'+*(5+$+(6&"%&($%($78(900:(8;685"$"%,(



! "#$!

!"#$%&"'( )*+,+&( -( ./0( -1( /2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( :2( ;1( /2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..2( -1( .2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..0( -1( .2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..2( -1( <2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( :2( ;1( .2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..2( -1( 00( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..0( -1( =0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..2( -1( >2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..0( -1( <2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( .20( -1( >0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 702( -?( 08( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( .02( -1( /0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7<0( -1( <2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
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!"#$%&"'( )*+,+&( -( />3( =?( ;0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8009(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 3( =1( 20( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8009(7:574"$"%,(
!"#$%&"'( )*+,+&( -( ./3( -1( 30( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8009(7:574"$"%,(
!"#$%&"'( )*+,+&( -( .<0( -1( <3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8009(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 8.0( -?( .3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8009(7:574"$"%,(
!"#$%&"'( )*+,+&( -( .<0( -1( >0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8009(7:574"$"%,(
!"#$%&"'( )*+,+&( -( .30( -1( 23( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8009(7:574"$"%,(
!"#$%&"'( )*+,+&( -( .80( -1( <3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8009(7:574"$"%,(
!"#$%&"'( )*+,+&( -( ;0( =1( .0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8009(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 80( =1( 30( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8009(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 8/3( -?( 20( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8009(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 20( =1( .0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8009(7:574"$"%,(
!"#$%&"'( )*+,+&( -( .33( -1( <0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8009(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 3( =1( <0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8009(7:574"$"%,(



! "#$!

!"#$%&"'( )*+,+&( -( ./0( -1( /2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 2( 1( .2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..0( -1( /2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 722( -:( ;2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ./2( -1( 02( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7;2( -( 02( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7;2( -( /2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( <<2( =:( /2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7;2( -( .2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7>0( -:( .0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7;2( -( .0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 782( -1( /0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7;2( -( /2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( .20( -1( /0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 2( 1( ;0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..2( -1( 02( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..2( -1( 02( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..2( -1( >2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..2( -1( 02( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( .70( -1( ;2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 2( 1( >2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 72( =1( /2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..0( -1( >2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ./2( -1( /2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( .00( -1( 02( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..0( -1( 70( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( .72( -1( .2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..0( -1( .2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(



! "#$!

!"#$%&"'( )*+,+&( -( ./0( -1( .0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .//( -1( /0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 960( :;( /0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( ..0( -1( <0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .00( -1( <0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( /0( :1( <0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( ..0( -1( =/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( ..0( -1( 6/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .=0( -1( =0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 0( 1( 0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .=0( -1( =6( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( =0( :1( <0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .00( -1( //( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 60( :1( =6( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 70( :1( =>( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .90( -1( =>( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 9>0( ;( 0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .<( :1( ?/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .==( -1( //( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .=6( -1( ?0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 97>( -;( 70( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( /( :1( 66( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 9>0( ;( 0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .0<( -1( =0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 676( -1( >0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .=/( -1( .>( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .06( -1( .<( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 9>0( ;( 0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(



! "##!

!"#$%&"'( )*+,+&( -( ./0( 1( 0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 60( 9:( /( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 60( 9:( /( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .7;( -1( 70( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 60<( -1( 70( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( =6<( -:( 6/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 6./( -1( /0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( =60( -:( 70( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( =<0( -:( <6( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( ./0( 1( 0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 600( -1( 70( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 6=6( -1( /0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( ./0( 1( 0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( ./0( 1( 0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 660( -1( /0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( ./0( 1( 0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 6=>( -1( 70( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 6.6( -1( 70( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 606( -1( 70( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( ./0( 1( 0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 66<( -1( <6( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 66<( -1( <6( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 0( :( >;( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( =;<( -:( >/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( ./0( 1( 70( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( ./0( 1( 0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 60>( -1( >;( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .70( -1( =<( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(



! "#$!

!"#$%&"'( )*+,+&( -( ./0( -1( 23( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( .0.( -9( ::( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( ..3( -9( ;<( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( =/0( -9( ;0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( .0( >1( ?0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( .=:( -9( :0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( .00( -9( ?0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( @A( 233( -1( <?( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( =?0( 9( 0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( .3:( -9( /0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( .0?( -9( /0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( ..0( -9( ;<( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( =?0( 9( ?0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( =?0( 9( /0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( =?0( 9( 0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( .=.( -9( /0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( .=0( -9( /0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( .20( -9( ?0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( .03( -9( /0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( .30( -9( ;0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( .3.( -9( :3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( ..?( -9( ?0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( 2:( >1( ?0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( =/0( -9( ::( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( ..3( -9( ?0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( .=;( -9( /0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( ..<( -9( /0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(
!"#$%&"'( )*+,+&( -( ..0( -9( ?0( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.00/(78574"$"%,(



! "#$!

!"#$%&"'( )*+,+&( -( ./( 01( 23( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 88;( -<( ./( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 8=;( -<( >9( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 8=8( -<( >2( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 8=>( -<( 93( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 8.3( -<( /;( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( ?8( 01( 2;( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 88/( -<( /3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 8.8( -<( 93( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 88/( -<( 93( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 883( -<( 93( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( ./( 01( 3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 883( -<( 2;( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( ;3( 01( /3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( ./( 01( 23( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 8?/( -<( 23( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( =/3( <( 3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( =/3( <( 3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 8=/( -<( 93( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 8.2( -<( 93( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 88.( -<( 2/( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( ?8( 01( /;( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 8=/( -<( /;( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 8??( -<( 2;( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( >;( 01( /3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 88?( -<( 93( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 8?( 01( 93( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(
!"#$%&"'( )*+,+&( -( 8;( 01( /3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(8339(7:574"$"%,(



! "#$!

!"#$%&"'( )*+,+&( -( ./0( -1( 23( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( ..0( -1( 23( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( /0( 9:( ;<( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( .3=( -1( <=( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( /=>( -:( >;( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( ?03( 1( 3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( ..;( -1( 23( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( ?03( 1( 3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( /0( 9:( 0=( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( ..0( -1( 03( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( .?0( -1( <=( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( @( .>3( -1( />( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( .33( -1( 03( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( ?03( 1( 3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( .?<( -1( 23( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( ?0;( -1( 23( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( .?0( -1( 23( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( ?23( -1( 03( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( ?03( 1( 3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( .;3( -1( 23( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( ./3( -1( 03( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( .3=( -1( 03( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( /0( 9:( ><( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( .33( -1( 23( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( .30( -1( <3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( .?0( -1( 23( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( ?23( -1( ;3( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(
!"#$%&"'( )*+,+&( -( /?3( -:( 03( (( (( !"#$%&"'+*(4+$+(5&"%&($%($67(.332(78574"$"%,(



! "#"!

!"#$%&"'( )*+,+&( -( ../( -0( 1/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( .9:( -0( ;:( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( ../( -0( ;6( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( .;;( -0( <6( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( .6/( -0( ;/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( .6:( -0( <6( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( ..<( -0( ;;( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( .:<( -0( =/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( 9<( >0( =/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( 9/( >0( 1/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( 9=/( ?( /( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( .1( >0( =/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( 6/<( -?( 7/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( 97/( -?( 7/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( <;( >0( =/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( .6/( -0( 7/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( 6:( >0( 1:( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( 6:( >0( <=( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( 6//( -?( 7/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( .;/( -0( </( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( 69=( -?( 1:( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( .:/( -0( <=( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( .;/( -0( <6( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( .;<( -0( =6( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( 9=6( -?( :=( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( 9=/( ?( ;6( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( 9=/( ?( /( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(
!"#$%&"'( )*+,+&( -( .:;( -0( <:( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6//7(58352"$"%,(



! "#$!

!"#$%&"'( )*+,+&( -( ./0( -1( 02( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( :;2( <( 2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ./0( -1( 02( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7=2( -<( 82( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 727( -<( 82( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( .=( >1( ?0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( :;2( <( 2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( .=0( -1( 82( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ::=( ><( ;2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7;.( -1( 82( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( =2( >1( ?;( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( :/2( ><( ;=( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( .72( -1( ;=( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( :00( ><( .=( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( .:2( -1( 82( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( ..;( -1( 82( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( :;2( <( 2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( .:/( -1( 82( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 782( -1( ;2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( :07( ><( =;( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( .22( -1( 82( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 780( -1( 82( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 787( -1( 82( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7=/( -<( 82( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7.2( -<( 82( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( 72/( -<( 82( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( -( =0( >1( ?2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(
!"#$%&"'( )*+,+&( @A( 702( -<( 82( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7228(69463"$"%,(



! "#$!

!"#$%&"'( )*+,+&( -( ./0( 1( /2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( :;0( -<( 0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( :7=( -<( >0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( :;=( -<( :2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( :77( -<( ;0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( 770( -1( /0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( :;7( -<( 22( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( :.0( -<( =0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( .0/( ?1( =7( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7.0( -1( 80( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( ./0( 1( 0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( ./0( 1( 0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( @A( 720( -1( >0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( :07( -<( ;/( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( :7>( -<( ;0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( 70( ?<( >2( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7;=( -1( 80( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( 77/( -1( 80( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( 77=( -1( 80( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( 72=( -1( 80( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( 77=( -1( 80( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( 777( -1( 80( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( 770( -1( /0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7.0( -1( /0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( 7.=( -1( 80( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( 72;( -1( ./( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( ./0( 1( 0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(
!"#$%&"'( )*+,+&( -( ;/( ?<( /0( (( (( !"#$%&"'+*(3+$+(4&"%&($%($56(7008(69463"$"%,(



! "#$!

!"#$%&"'( )*+,+&( -( ./0( 1( 0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 696( -1( 70( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 990( -:( ;0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 6<0( -1( 9/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 9=0( -:( =0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 9=0( -:( </( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( <0( >:( /0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 60<( -1( ?=( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 6.0( -1( =0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 99;( -:( 90( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .;( >:( <<( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .0( >:( ?/( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( .<0( >1( ;=( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 9<0( -:( 70( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
!"#$%&"'( )*+,+&( -( 990( -:( /0( (( (( !"#$%&"'+*(2+$+(3&"%&($%($45(6007(58352"$"%,(
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-)*-?!3>!+5UQ*!%,)>5=*?!

• \*6&'3.(D5?'!5<=54&6*=!-7!B,&.6C@!>*)=?(&.!'*)6?!5<!.34G@!&<=!)&6*!(7.3K*<*!

3I*.(.5<6!]!Z*43.=5<J!J.&<,)56*!>&45*?!

• %,)>5=*?!&<=^3.!'&J<*654!'5<*.&)!(.*?*<6!O!YD*4G!E56D!6D5<!?*4653<!

!

!

!

!

Q5J,.*!_;!O!%&'()*!#"0#"1!



! "#"!

$%&'()!*+&,)-.!#"/#/#!
012%(345.!66789:6:!
!"#$%&'()#*+,-"./)&

• ;1()-34)!%<!1,<)-=)>!%4!
1+42-1'!

• *1-4?!01&&)@!A-1B3()C!
D34?3@!E%@>!#!1B!
$4-%43F-%'?5!

0.$.1*2&
• ;%-G!H-))@!

0.34.)"-"./2&&
• ;%-G!H-))@!&%4-3IC!J#:KL!M!

?1-@,()@>)!
• 9?34)C!&%4-3I!J/:KL!M!

N)(><'%-!
• E(%2GC!&%4-3I!J6:KL!M!

A5-1I)@)!
• $+(B3>)<!M!E-1@O)C!&%F@)432!J#KLM!A5--?1434)!!
• 8I3>)<!M!,(%2GC!&%F@)432!J#KL!P!Q%F@)434)!

5#6-1*#2&
;)<2-3'431@!

• R5-<4%((3@)C!B3@)!F-%3@)>!&%B32!-12GS!!
• TU+3F-%@+(%-!
• $+(B3>)!,(),<!

H-%3@<3O)!!
• Q%4-3I!V/&&!
• $+(B3>)!,(),<!M!W<+%((5!6&&C!+'!41!/&&!
• 8I3>)<!M!6P"&&!!

R-5<4%((3@345!!
• A?%@)-32C!,+4!&%4-3I!3<!U+34)!B3@)!F-%3@)>!!

7"8*.)-*18-1*#&
• *1!B1(3%431@!<4-1@F(5!>)=)(1')>!
• E-344()!B-%24+-3@F!1@!-12G!<+-B%2)!4?%4!?%<!)I')-3)@2)>!B(+3>!B(1DC!&1-)!

21@2)@4-%431@!1B!-+<4!O1@)<!4?)-)!
9/-#*4*#-,-"./&

• X12G!*%&)!MQ)4%P'5-1I)@)!?1-@,()@>)!F%,,-1!D34?!,(),<!1B!>3<<)&3@%4)>!
<+(B3>)<!!

• $+(B3>)<!%@>Y1-!&%F@)432!&3@)-%(!'-)<)@4!M!R?)2G!D34?!4?3@!<)2431@!
!
!
!
!
!
!
!
!
!
!
!

N3F+-)!Z6!M!$%&'()!#"/#/#!



! "#$!

!

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

123&)456/!7789:;7;!

!"#$%&'()#*+,-"./)&
• +2.5<!12''*=!>.2?4)*@!

A45<4=!B&=C!#!2?!

%5.&54D.&(<6!

• EC*=54?4*C!&F!>6.2G*=45*!

4=!5<*!?4*)C!

0.$.1*2&
• H&.I!J.**=!

0.34.)"-"./2&&
• H&.I!J.**=!52!B)&3I@!

K&5.G!LM;N!O!>6.2G*=*!

• 14D<5*.!J.**=@!K&5.4G!

L$;N!P!Q2.=-)*=C*!

• :<45*@!K&5.4G!L";N!O!

R*)CF(&.!

• %,)?4C*F!&=C!9G4C*F@!K&5.4G!O!

L7;SN!

• T23I!4F!U*.6!'&D=*543@!32'-4=&542=!2?!(6..<2545*!&=C!'&D=*545*!4=!'&5.4G!

5#6-1*#2&
H*F3.4(542=!

• Q2)236.F5&))4=*@!?4=*!D.&4=*C!'&?43!.23IV!!

• WX,4D.&=,)&.!

• %,)?4C*!-)*-F!

J.&4=F4Y*!!

• ZU*.&D*!7''!P!R4=*!D.&4=*C!

• K&5.4G@!%,)?4C*F!&=C!9G4C*F!&.*!&))!)*FF!5<&=!7''!

[.6F5&))4=456!!

• ><&=*.43!!

7"8*.)-*18-1*#&
• R2)4&542=!4F!C*U*)2(*C!5<.2,D<!&)4D='*=5!2?!(6.2G*=*!D.&4=F@!2-U42,F)6!

&((*&.F!'2.*!?&4=5!-*3&,F*!45!4F!'&?43!?2)4&542=!A45<4=!&!'&?43!.23I!!

9/-#*4*#-,-"./&
• T23I!+&'*!O!K*5&P>6.2G*=*!Q2.=-)*=C*!J&--.2!!

• K*5&'2.(<4F'!O!%2'*!2?!5<*!(6.2G*=*!4F!)4I*)6!52!-*!'*5&'2.(<43!(6.2G*=*V!

E=!5<4F!3&F*!5<*!(6.2G*=*!(.2-&-)6!.*()&3*C!5<*!2)4U4=*V!\<*!<2.=-)*=C*!

(2FF4-)6!A&F!(.4'&.6!-,5!&)F2!32,)C!-*!.*32.C4=D!&'(<4-2)45*!.*5.2D.&C*!

'*5&'2.(<4F'!!

• \<4=!F*3542=!=&'*!O!Q2.=-)*=C*!J&--.2!

!

!

!

!

!

!

!

!

!
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! "#$!

!
%&'()*!+,'-*./!#"0#$1!
234&)567/!889:;<88!
!"#$%&'()#*+,-"./)&

• =>*?65@5*>!&A!B,&.6C!
63?&)56*!D?*5AA!5?!6E*!@5*)>!

• F&?>!$!@.3'!+3.6E!
23''*?!(.3@5)*!

• %&'()*!5A!.*(.*A*?6&65G*!
3@!6E*!HE3)*!-&?>!I!J,56*!&!
E3'3D*?3,A!.34K!

0.$.1*2&
• L&.K!D.*7!63!D.*7!63!HE56*!

0.34.)"-"./2&&
• B,&.6C!M#<NO!
• P*)>A(&.!M$<NO!
• Q3.?-)*?>*!M8<NO!!

5#6-1*#2&
L*A4.5(653?!

• Q3)34.7A6&)5?*!!
• =?*J,5D.&?,)&.!!
• =6A!E&.>!5?!6E*!'&6.5R!63!>5@@*.*?65&6*!>5@@*.*?6!D.&5?AS!-*4&,A*!6E*.*!E&A!-**?!

'*6&'3.(E54!.*4.7A6&)5A&653?!I!6E*!A,.@&4*!&((*&.A!J,56*!4)3,>7!
T.&5?A5C*!!

• B,&.6CS!'&6.5R!"U0''!!
• P*)>A(&.S!'&6.5R!8U"''S!V3.(E7.3-)&A6A!$''!
• Q3.?-)*?>*!8U0''!

W.7A6&))5?567!!
• VE&?*.54!! !

7"8*.)-*18-1*#&
• %6.3?D)7!>*@5?*>!E3.?-)*?>*!@3)5&653?!M%"O!
• %3'*!3@!6E*!@*)>A(&.!V3.(E7.3-)&A6A!&((*&.!63!-*!)&6*.!6E&?!6E*!>*G*)3(*>!

@3)5&653?!!
9/-#*4*#-,-"./&

• X34K!+&'*!I!Y*6&UZ3?&)5654!3.6E3D?*5AA!M=[T%O!
• ZE*!E3.?-)*?>*!@3)5&653?!D5G*A!56!&!D?*5AA54!'*6&'3.(E54!@&-.54!
• ZE5?!A*4653?!?&'*!I!F53656*!B,&.6CU.54E!T.&?5635>!

!
!
!
!
!
!
!
!
!
!
!
!
!
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! "##!

!
$%&'()!*+&,)-.!#"/#01!
234%(567.!889:;<8"!
!"#$%&'()#*+,-"./)&

• =%>?!/!3>!23&&)>!*3-6@!
'-3A5()!

• B?)>65A5)?!%C!D7-3E)>56)!5>!
6@)!A5)(?!

• F)-7!C5&5(%-!63!-34GC!A-3&!
,%>?!#!H#"/#"IJ!#"/#/#J!
#/IK!

0.$.1*2&
• L%-G!M-))>!

0.34.)"-"./2&&

• L%-G!M-))>!63!=(%4GJ!N%6-5E!
H#<K!OD7-3E)>)!

• 25P@6)-!M-))>J!N%6-5E!H/<K!Q!
R3->,()>?)!

• ;@56)J!N%6-5E!H8<K!O!S)(?C'%-!

• =53656)!N54%J!3T)-'-5>6!HIUK!!
• :E5?)CJ!N%6-5E!O!H/UK!
• N5>3-!V'5?36)!O!H8UK!

• W34G!5C!T)-7!&%P>)654J!43&,5>%653>!3A!'7--@3656)!%>?!&%P>)656)!5>!
P-3+>?&%CC!

5#6-1*#2&
L)C4-5'653>!

• R3(347-C6%((5>)J!&)?5+&!P-%5>)?!&%A54!-34GX!!
• B>)Y+5P-%>+(%-!O!D3-'@7-3,(%C654!!

M-%5>C5Z)!!
• D7-3E)>)!O!B>!&%6-5E![8&&!,+6!%C!D3-'@7-3,(%C6C!+'!63!0&&!

• R3->,()>?)!Q!["&&!
• S)(?C'%-!Q!["&&!
• N54%!O!"Q/&&!!

• $+(A5?)C!%>?!:E5?)C!Q![8&&!
\-7C6%((5>567!!

• D@%>)-54!! !
7"8*.)-*18-1*#&

• $6-3>P!A3(5%653>!?)T)(3')?!6@-3+P@!'7-3E)>)!P-%5>CJ!(%6)-!&54%!%(C3!3T)-'-5>6C!
6@5C!A3(5%653>!

9/-#*4*#-,-"./&
• W34G!*%&)!O!N)6%QD(%P534(%C)!,)%-5>P!@3->,()>?)!'7-3E)>56)!!

• N)6%&3-'@5C&!O!$3&)!3A!6@)!'7-3E)>)!5C!(5G)(7!63!,)!&)6%&3-'@54!'7-3E)>)X!
B>!6@5C!4%C)!6@)!'7-3E)>)!'-3,%,(7!-)'(%4)?!6@)!3(5T5>)X!]@)!@3->,()>?)!
'3CC5,(7!^%C!'-5&%-7!,+6!%(C3!43+(?!,)!-)43-?5>P!%&'@5,3(56)!-)6-3P-%?)!
&)6%&3-'@5C&!!

• ]@5>!$)4653>!*%&)!Q!;),C6)-56)!
!
!
!

S5P+-)!_0!O!$%&'()!#"/#01J!D@363!5C!8<4&!^5?)!



! "#$!

!

!

%&'()*!+,'-*./!#"0#12!

345&)678/!99:;<=9"!

!"#$%&'()#*+,-"./)&
• >?*@76A6*?!&B!C,&.7D!

E.&@6746?!6@!7F*!A6*)?!

• G&@?!0!A.4'!+4.7F!

34''*@!(.4A6)*!

• %&'()*!6B!&!'6@4.!

54'(4@*@7!4A!7F*!-&@?!H!

)6I*)8!7F&7!67!.*(.*B*@7B!

7F*!.45I!78(*!6@!7F*!'6??)*!

4A!7F*!A4)?!(.*B*@7!6@!7F6B!

-&@?!

0.$.1*2&

• 36EF7!E.*8!74!JF67*!

0.34.)"-"./2&&
• C,&.7D!K$#LM!

• N*)?B(&.!K"#LM!

• O6@I!'6@*.&)!!P!E&.@*7!4.!QPN*)?B(&.!K#LM!!

• R4.@-)*@?*!K#LM!!

5#6-1*#2&
S*B5.6(764@!

• R4)45.8B7&))6@*!!

• >@*T,6E.&@,)&.!!

• O4.(F8.4-)&B765!!

• U*7&'4.(F65!.*5.8B7&))6B&764@!H!7F*!B,.A&5*!&((*&.B!T,67*!5)4,?8!K7F*!A*)?B(&.!

&@?!T,&.7DM!

V.&6@B6D*!!

• C,&.7DW!'&7.6X!,(!74!1''!!

• N*)?B(&.W!'&7.6X!,(!74!1''!

• O6@I!U6@*.&)!9P!$''!

• R4.@-)*@?*!=Y#P0''!

Z.8B7&))6@678!!

• OF&@*.65!! !

7"8*.)-*18-1*#&
• N&6@7)8!?*[*)4(*?!F4.@-)*@?*!A4)6&764@!K%"M!

• V&.@*7B!F&[*!&((*&.*?!74!A4.'!&7!7F*!B&'*!76'*!&B!7F*!'*7&'4.(F65!

.*5.8B7&))6D&764@!!

9/-#*4*#-,-"./&
• \45I!+&'*!H!U*7&PE&.@*7!-*&.6@E!T,&.7!.65F!E.&@6746?!K>]V%M!

• U*7&'4.(F6B'!H!O)&E645)&B*!&@?!V&.@*7!)6I*)8!6@?65&76[*!4A!F6EFPE.&?*!

'*7&'4.(F6B'!!

• ^F6@!B*5764@!+&'*!H!_),'6@4,B!N*)B65!V.&@,)67*!

!

!

!

!
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! "#$!

!
!
!
%&'()*!+,'-*./!#"0##1!
234&)567/!889:;18"!
!"#$%&'()#*+,-"./)!

• <=*>65?5*=!&@!A3.>-)*>=*!
B>*5@@!5>!6A*!?5*)=!

• C&>=!0!?.3'!+3.6A!
23''*>!(.3?5)*!

• %&'()*!5@!63D&.=@!*=B*!3?!
-&>=E!&>=!.*(.*@*>6@!6A*!
'3.*!'&?54!43'(3>*>6!3?!
6A*!B>*5@@*@!(.*@*>6!5>!6A*!
-&>=!

0.$.1*2&
• F&.G!B.**>!63!DA56*!

@6.5(*=!.34G!
0.34.)"-"./2&&

• H3.>-)*>=*!IJ#KL!
• M,&.6N!IJ1KL!
• O*)=@(&.!I81KL!
• P#K!3?!&!'&B>*654!'&6*.5&)!!Q!'&B>*656*!D56A!6A*!A3.>-)*>=*!!

5#6-1*#2&
F*@4.5(653>!

• H3)34.7@6&)5>*!!
• <>*R,5B.&>,)&.!S!(3.(A7.3-)&@564!
• T*6&'3.(A54!.*4.7@6&)5@&653>!S!6A*!@,.?&4*!&((*&.@!R,56*!4)3,=7!IM,&.6N!&>=!

?*)=@(&.!5@!A&.=!63!=5??*.*>65&6*L!
U.&5>@5N*!!

• M,&.6NE!'&6.5V!"Q0''!!
• O*)=@(&.E!'&6.5V!8Q"''E!(3.A7.3-)&@6@!J''!
• H3.>-)*>=*!"''!S!81''!
• T&B>*656*!S!+36!@**>!

W.7@6&))5>567!!
• XA&>*.54!! !

7"8*.)-*18-1*#&
• %6.3>B)7!=*?5>*=!A3.>-)*>=*!?3)5&653>!I%"LE!@3!',4A!6A&6!56!=3'5>&6*@!6A*!.34G!

9/-#*4*#-,-"./&
• Y34G!+&'*!S!T*6&QH3.>-)*>=*!-*&.5>B!Z3>&)5654!B>*5@@!I<[U%L!
• ZA*!A3.>-)*=*!?3)5&653>!B5\*@!56!&!B>*5@@54!'*6&'3.(A54!?&-.54!
• O*)=@(&.!&>=!M,&.6N!'&6.5V!A&@!@*\*.*!.*4.7@6&)5@&653>!6A&6!<!-*)5*\*!A&@!

344,..*=!&6!B.&>,)56*!?&45*@E!)&4G!3?!&),'5>&!5>!6A*!@7@6*'!@,BB*@6@!56]@!&!>36!&!
'*6&Q@*=5'*>6!&>=!6A*!)5G*)7!(.363)56A!D&@!&!63>&)56*!5>6.,@53>!!
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!
!
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! "#$!

!
!
!
%&'()*!+,'-*./!#"0##"!
123&)456/!7789:;70!
!"#$%&'()#*+,-"./)&

• <=*>54?4*=!&@!A,&.5B!.43C!
D>*4@@!4>!5C*!?4*)=!

• E&>=!"!?.2'!+2.5C!
12''*>!(.2?4)*!

0.$.1*2&
• F&.G!D.*6!52!D.*6!52!HC45*!

0.34.)"-"./2&&
• A,&.5B!I#;JK!
• L*)=@(&.!IM;JK!
• N2.>-)*>=*!I7;JK!!

5#6-1*#2&
F*@3.4(542>!

• N2)23.6@5&)4>*!!
• <>*O,4D.&>,)&.!!

P.&4>@4B*!!
• A,&.5BQ!'&5.4R!SM''!!
• L*)=@(&.Q!'&5.4R!SM''!
• N2.>-)*>=*!T(!52!#''!

U.6@5&))4>456!!
• VC&>*.43!!

7"8*.)-*18-1*#&
• %5.2>D)6!=*?4>*=!C2.>-)*>=*!?2)4&542>!I%"K!

9/-#*4*#-,-"./&
• W23G!+&'*!X!Y*5&Z[2>&)4543!2.5C2D>*4@@!I<TP%K!
• [C*!C2.>-)*>=*!?2)4&542>!D4\*@!45!&!D>*4@@43!'*5&'2.(C43!?&-.43!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
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!
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!
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! "#$!

!
!
!
%&'()*!+,'-*./!#"0##0!
123&)456/!7789:;7<!
!"#$%&'()#*+,-"./)&

• =&>?!7!2>!12''*>!
+2.5@!(.2A4)*!

• B?*>54A4*?!&C!
D6.2E*>45*!4>!5@*!
A4*)?!

0.$.1*2&
• F&.G!H.**>!

0.34.)"-"./2&&
I&5.4E!!

• D6.2E*>*!J#;KL!
• M2.>-)*>?*!J"#KL!
• N*)?C(&.!J7;KL!
• I&O>*545*!J0KL!

• I4>2.!C,)A4?*!P!
Q@&)32(6.45*!2.!
(6..@2545*!J"KL!

!
D2.(@6.2-)&C5C!

• N*)?C(&.C!JRKL!
• D6.2E*>*!J"KL!
• S23G!4C!T*.6!'&O>*543U!32'-4>&542>!2A!(6..@2545*!&>?!'&O>*545*!4>!

O.2,>?'&CC!
5#6-1*#2&
F*C3.4(542>!

• M2)236.C5&))4>*U!'*?4,'!O.&4>*?!'&A43!.23GV!!
• B>*W,4O.&>,)&.!P!D2.(@.62-)&C543!!

H.&4>C4X*!!
• D6.2E*>*!P!B>!'&5.4E!Y7''!-,5!&C!D2.(@6.2-)&C5C!,(!52!"''!
• M2.>-)*>?*!Z!Y"''!
• N*)?C(&.!Z!Y"''!&>?!,(!52!#''!&C!(2.(@6.2-)&C5C!
• %,)A4?*C!&>?!9E4?*C!Z!Y7''!

Q.6C5&))4>456!!
• D@&>*.43!! !

7"8*.)-*18-1*#&
• %5.2>O!A2)4&542>!?*T*)2(*?!4>!5@*!'&5.4E!2A!5@*!.23GU!5@*!A*)?C(&.!C[*&5C!&.*!

)4G*)6!52!-*!C6>!52!)&5*!A2)4&542>!?*T*)2('*>5!
9/-#*4*#-,-"./&

• S23G!+&'*!P!I*5&ZD)&O423)&C*!-*&.4>O!@2.>-)*>?*!(6.2E*>45*!!
• I*5&'2.(@4C'!P!%2'*!2A!5@*!(6.2E*>*!4C!)4G*)6!52!-*!'*5&'2.(@43!(6.2E*>*V!

B>!5@4C!3&C*!5@*!(6.2E*>*!(.2-&-)6!.*()&3*?!5@*!2)4T4>*V!\@*!@2.>-)*>?*!
(2CC4-)6![&C!(.4'&.6!-,5!&)C2!32,)?!-*!.*32.?4>O!&'(@4-2)45*!.*5.2O.&?*!
'*5&'2.(@4C'!!
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!
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! "#$!

!
!
!
%&'()*!+,'-*./!0"1000!
234&)567/!889:;$8<!
!"#$%&'()#*+,-"./)&

• =>*?65@5*>!&A!
B3.?-)*?>*!
C?*5AA!5?!6B*!@5*)>!

• D&?>!8!@.3'!
+3.6B!23''*?!
(.3@5)*!

0.$.1*2&
• ;B56*!63!.,A67!

-.3E?!E56B!C.**?!
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• LC%?)-54!!
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• Y34Z!+&'*!U!Q*6&OP3.?-)*?>*!-*&.5?C!W.&?3>53.56*!J=[W%L!
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• Y8.4P*C*E!D6E()&8!E7.4CZ!?4)6&764C!7A&7!6E!&)6ZC*D!N67A!7A*![,&.7S!B*6CE!

• Y8.4P*C*E!&)E4!D6E()&8!(4EE6-)*!E*54CD!?4)6&764C!!

• U.677)*!E7.,57,.*E!&)E4!(.*E*C7!7A.4,ZA4,7!A&CD!E&'()*!

9/-#*4*#-,-"./&
• I45H!+&'*!_!Q*7&OY8.4P*C*!-*&.6CZ!V4.C-)*CD67*!N67A!7A*!(.*E*C5*!4?!6COE67,!

'*)7!B*6CE!

!

!

!

!

!

T6Z,.*!99#!_!%&'()*!0"120#!



! "#$!

%&'()*!+,'-*./!0"120#!

345&)678/!99:;<$09!
!"#$%&'()#*+,-"./)&

• =64.67*!>.4'!(.4>6)*!
%?!4>!7@*!A*.765&)!

-&BCD!4B!7@*!%<!>&5*!

4>!:&*77*>E4.C*B!

• =64.67*!F&D!

.*(.*D*B7&76A*!4>!7@*!

.45G!D,..4,BC6BH!

I4DD&B!9!

0.$.1*2&
• =&.G!I.**B!

0.34.)"-"./2&&
• J4.B-)*BC*!KL$MNO!

P8.4Q*B*!K"$MN!&BC!
R*)CD(&.!K"0MN!

'&7.6Q!F67@!&!D'&))!
S,&.7T!'*)7!A*6B!!

K9$MN!

• D)6H@7!'&HB*765!(.*D*B5*!KU&HB*767*!0MN!
5#6-1*#2&
=*D5.6(764B!

• V.8D7&))6B*!

• ?S,6H.&B,)&.!W!=4'6B&7*C!-8!'*C6,'!H.&6B*C!'&7.6Q!

• ;B*!6BXD67,!S,&.7T!'*)7!A*6B!

• U*C6,'!I.&6B*C!

I.&6BD6T*!!

• U&7.6Q!Y"''!

• Z,&.7T![*6B!"X0''!
V.8D7&))6B678!!

• P@&B*.65!! !
7"8*.)-*18-1*#&

• \D47.4(65!F67@!7@*!*Q5*(764B!4>!7@*!4B*!'*)7!A*6B!
9/-#*4*#-,-"./&

• ]45G!+&'*!W!P8.4Q*B*!J4.B-)*BC*!I&--.4!
!

!
!

!

!
!

!
!

!

!
!

!

!
!

!

R6H,.*!99#!W!%&'()*!0"120#!

0 



! "#$!

!
%&'()*!+,'-*./!0"1203!
456&)789/!$$:;<=0$!
!"#$%&'()#*+,-"./)&

• >?*@87A7*?!B78C5,8!
65@A7?*@6*!7@!8C*!A7*)?!&D!
&!E*.7?5878*!

• F.5'!(.5A7)*!%G!5A!8C*!
H*.876&)!-&@?D!5@!8C*!%<!
A&6*!5A!:&*88*AI5.?*@!

0.$.1*2&
• J&.K!L.**@!B78C!D5'*!

)7MC8*.!(7@K!(&86C*D!
0.34.)"-"./2&&

• N*?7,'!L.&7@*?!
O)8.&'&A76!P56K!

• J&.K!L.**@!Q1=R!S!
T5.@-)*@?*U!

• V)&6K!Q$=RS!E9.5W*@*U!
• E&)*!<C78*!N7@*.&)!!Q"0RS!

E5DD7-)9!'*8&'5.(C76!(.5?,68!5A!&-5H*!5.!5)7H7@*!5.!A*)?D(&.U!
• 47MC8!E7@K!N7@*.&)!Q"0RS!E5DD7-)9!D5'*!&)8*.*?!L&.@*8UU!
• J7DD*'7@&8*?!D,)A7?*D!Q0XR!
• N&M@*878*!Q0XR!

5#6-1*#2&
J*D6.7(875@!

• Y.9D8&))7@*!
• GZ,7M.&@,)&.!
• N*?7,'!L.&7@D7[*!

L.&7@D7[*!!
• GH*.98C7@M!\"''!

Y.9D8&))7@789!!
• EC&@*.76!! !

7"8*.)-*18-1*#&
• P*&D5@&-)9!]@7D58.5(76!
• N&9!-*!&!A&7@8!A5)7&875@!-,8!78!7D!C&.?!85!8*))!7@!C&@?^D(*67'*@!

9/-#*4*#-,-"./&
• P56K!+&'*!S!O@D,.*_!-*D8!M,*DD!B5,)?!-*!&!.56K!5A!E*.7?5878*!5.!T5.@-)*@?78*!

65'(5D7875@!'*8&'5.(C5D*?!!
• >@8*.*D87@M!65'(5D7875@!S!?5!95,!M*8!5)7H7@*!&@?!C5.@-)*@?*!'&A76!.56KDUU!
• P*M&.?)*DD!5A!78D!&68,&)!@&'*!78!7D!&@!,)8.&'&A76!.56K!B78C5,8!5-H75,D!5)7H7@*!

&@?!(5DD7-)9!B78C!8C*!(.*D*@6*!5A!M&.@*8`!aC7D!65,)?!7@?76&8*!C7MC^M.&?*!
'*8&'5.(C76!65@?7875@D!A5))5B*?!-9!&'(C7-5)78*!A&67*D!8C&8!&)8*.*?!8C*!
M&.@*8D!&@?!&??*?!8C*!C5.@-)*@?*`!

!
!
!
!
!
!

F7M,.*!$$3!^!%&'()*!0"1203!



! "#"!

!
$%&'()!*+&,)-.!/"0112!
345%(678.!229:;</2!
!"#$%&'()#*+,-"./)&

• =>)?76@6)>!%A!B64-67)!
@-4&!'-4@6()!$C!4@!7D)!
E)-765%(!,%?>A!4?!7D)!$;!
@%5)!4@!9%)77)@F4->)?!

• GD6A!>64-67)!6A!
-)'-)A)?7%76E)!4@!7D)!
(67D4(4H8!4@!H4AA%?!7I4!
4?!7D)!'-4@6()!

0.$.1*2&
• J-))?!74!-+A78!,-4I?!

0.34.)"-"./2&&
K%@65!

• L4-?,()?>)!/<M!

• N)(>A'%-!0<M!
• :(6E6?)!"<M!
• K%H?)767)!O/M!

5#6-1*#2&
B)A5-6'764?!

• P-8A7%((6?)!
• CQ+6H-%?+(%-!R!B4&6?%7)>!,8!&)>6+&!H-%6?)>!&%7-6S!

J-%6?A6T)!!
• K%7-6S!O"&&!

P-8A7%((6?678!!
• UD%?)-65!!

7"8*.)-*18-1*#&
• V?6A47-4'65!R!PD%-%57)-6A765!$"!@4(6%764?!>)E)(4')>!

9/-#*4*#-,-"./&
• W45X!*%&)!R!K)7%YL4-?,()?>)!J%,,-4!
• U-)A)?5)!4@!4(6E6?)!6A!6?7)-)A76?H!,)5%+A)!7D)!-45X!D%A!)E6>)?5)!@4-!+?>)-H46?H!

7D)!-)H64?%(!@4(6%764?!'-4>+56?H!>)@4-&%764?!)E)?7Z!!
• U)-D%'A!7D6A!-45X!>6>?[7!+?>)-H4!%A!&+5D!&)7%&4-'D65!5D%?H)!%A!6?!47D)-!

%-)%A!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

N6H+-)!2"<!R!$%&'()!/"0112!



! "#$!

!
!
%&'()*!+,'-*./!0"$11$!
234&)567/!889:;<08!
!"#$%&'()#*+,-"./)!

• =>*?65@5*>!&A!
(7.3B*?56*!@.3'!
(.3@5)*!%C!3@!6D*!
E*.654&)!-&?>A!3?!
6D*!%;!@&4*!3@!
9&*66*@F3.>*?!

• GD*!(7.3B*?56*!
H&A!5?!>5.*46!
43?6&46!H56D!6D*!
I3AA&?!!

0.$.1*2&
• J&.K!L.**?!

0.34.)"-"./2&&
• M)6.&'&@54!

43'(3A5653?!N!D&.>! 63!
>5@@*.*?65&6*!!

• '5?*.&)!(D&A*A!
• O7.3B*?*!P1<QR!N!(3AA5-)*"!67(*AS!'&6.5B!&?>!O3.(D7.3-)&A6!
• T3.?-)*?>*!P"<QR!N!%6.3?I!I.**?!43)3,.!
• %6.3?I)7!'&I?*654!N!?3!A,)@5>*A!A3!56A!)5K*)7!6D&6!56!5A!'&I?*656*!
• U)A3!&!(&)*S!HD56*!'5?*.&)!N!HD*6D*.!6D5A!A!&)6*.*>!3.!'*6&'3.(D3A*>!'&@54!

'5?*.&)!3.!&!@*)>A(&.!E&.5*67!P"<QR!
5#6-1*#2&
J*A4.5(653?!

• T3)347.A6&))5?*!
• V*>5,'!I.&5?*>!'&@54!.34KW!!
• CX,5I.&?,)&.!

L.&5?A5Y*!!
• O7.3B*?*!O3.(D7.3-)&A6A!8''!
• V&6.5B!'5?*.&)A!Z8''!

[.7A6&))5?567!!
• OD&?*.54!!

7"8*.)-*18-1*#&
• O7.3B*?*!O3.(D7.3-)&A6A!>5A()&7!&)5I?*>!@3)5&653?!!

9/-#*4*#-,-"./&
• \34K!+&'*!N!V*6&]()&I534)&A*!-*&.5?I!D3.?-)*?>*!(7.3B*?56*!!!

!
!
!
!
!
!
!
!
!

^5I,.*!8"8!N!%&'()*!0"$11$!



! "#$!

!
!
%&'()*!+,'-*./!0"1230!
456&)789/!::;<=>02!
!"#$%&'()#*+,-"./)&

• %&'()*!?&@!
7A*B87C7*A!
7B65..*68)9!&@!
DB*7@@!7B!8E*!C7*)A!
C.5'!)5?*.!)7'-!5C!
8E*!)&.D*!C5)A!5B!
;&*88*CF5.A*BG!E&BA!
@&'()*!&((*&.@!
',6E!'5.*!)7H*!&!
'*8&IA75.78*!

• 4&.D*!'*8&'5.(E76!
J*7B@!6,8!8E.5,DE!
8E*!.56H!5,86.5(!!

0.$.1*2&
• K&.H!L.**B!?78E!

?E78*!J*7B7BD!!
0.34.)"-"./2&&

• M&C76!M&8.7N!O2>PQ!
• R5.B-)*BA*!O$>PQ!
• S*)A@(&.!O:0PQ!
• T9.5N*B*!O1PQ!
• M&DB*878*!O"P!
• U,&.8VWS*)A@(&.!M*)8!X*7B@!O$>PQ!
• M7B5.!Y5&.@*!D.&7B*A!'&C76!O0PQ!

5#6-1*#2&
K*@6.7(875B!

• Y.9@8&))7B*!
• M*A7,'!D.&7B*A!&)8*.*A!'&8.7N!65'(5@*A!A5'7B&B8)9!5C!A&.H!D.**B!85!-)&6H!

'&C76!'7B*.&)@!!
• %'&))!T5.(E9.5-)&@876!A&.H!'&C76!'7B*.&)!O(9.5N*B*Q!
• Z[,7D.&B,)&.!
• T.*@*B6*!5C!)&8*.!(&.87&)!'*)8!J*7B@!8E&8!6,8!8E*!'&C76!'&8.7N!
• \8!-5.A*.!5C!'*)8!J*7B@!8E*.*!7@!&!-,7)A!,(!5C!'&C76!'7B*.&)@!7B!()&6*@!
• ]B!'*)8!J*7B@!D.&7B!-5,BA&.7*@!&.*!B58!@E&.(!^!'*8&'5.(E5@*A!!

L.&7B@7V*!!
• M&C76!M&8.7N!_:''!
• T9.5N*B*!T5.(E9.5-)&@8@!:''!
• M*)8!X*7B@!^!,(!85!0''!

Y.9@8&))7B789!!
• TE&B*.76!! !

7"8*.)-*18-1*#&
• K,687)*!*'()&6*'*B8!5C!'*)8@!^!B5!@E&.(!65B8&68@!
• S&7B8!C5)7&875B!A*J*)5(*A!7B!.56H!

9/-#*4*#-,-"./&

S7D,.*!:""!^!%&'()*!0"1230!
!



! "#$!

• %&'(!)*+,!-!.,/*012*34&'2*5,!6,*7483!9&7862,8:,!1;7&<,84/,!
!
!
=*+12,!)>+6,7?!$"@ABB!
C&'*24/;?!DDEFGH$A!
!"#$%&'()#*+,-"./)&

• =*+12,!I*5!
4:,8/4J4,:!*5!
:4&74/4'!48!
'&+1&54/4&8!J7&+!
/9,!17&J42,!*2&83!
/9,!2&I,7!24+6!&J!
/9,!2*73,!J&2:!&8!
K*,//,JK&7:,8L!!

0.$.1*2&
• M*7(!N7,,8!/&!

*112,!37,,8!I4/9!
I94/,!O,48483!!

0.34.)"-"./2&&
• .*J4'!17&/&24/9!/9*/!

9*5!+,/*+&7194'!
J,254'!+,2/!7439/!/97&>39!/9,!
7&'(!

• P&7862,8:,!QRHST!
• F24O48,!Q@HST!
• U,2:51*7!QDBST!
• V;7&<,8,!QD@ST!

5#6-1*#2&
M,5'741/4&8!

• W7;5/*2248,!
• N7*8>2*7!QW7>+62;!7&'(T!
• .,:4>+!/&!W&*75,!37*48,:!!
• .*J4'!QF24O48,L!P&7862,8:,T!+*/74<!/9*/!9*5!J,254'!QU,2:51*7T!V&719;7&62*5/5!*!
• X8,Y>437*8>2*7!:45/746>/4&8!
• 0.,:4>+!N7*48,:!+*J4'!+*/74<!
• 0U,2:51*7!V&719;7&62*5/5!*8:!5&+,!'&*75,!P&7862,8:,!V&719;7&62*5/5!

5>77&>8:483!/9,!J,254'!+,2/!O,485!
N7*4854Z,!!

• P&7862,8:,!V&719;7&62*5/5!@0#++!
• U,2:51*7!V&719;7&62*5/5!"0$++!
• .*J4'!.*/74<!["++!

W7;5/*22484/;!!
• V9*8,74'!!

7"8*.)-*18-1*#&
• M>'/42,!,+12*',+,8/!&J!+,2/5!!
• N7*48!54Z,!'9*83,!J7&+!+,:4>+!+*/74'!*'7&55!/&!'&*75,!37*8>2*7!+*/74<!&8!

,4/9,7!54:,!&J!/9,!+,2/!O,48!
9/-#*4*#-,-"./&

• %&'(!)*+,!-!.,/*0F24O48,L!1;7&<,8,L!9&7862,8:,!3*667&!
!

U43>7,!D"@!-!=*+12,!$"@ABB!
-- ==- ==- ==-



! "#$!

!
!
!
%&'()*!+,'-*./!0"1$2#!
345&)678/!99:;<=0$!
!"#$%&'()#*+,-"./)&

• %&'()*!>&?!6@*A76B6*@!&?!
&!(8.4C*A67*!6A!7D*!B6*)@!

• %&'()*!>&?!7D*!)4>*.!
)&8*.!4B!7D*!(.4B6)*!
&5.4??!7D*!)4>*.!)6'-!4B!
7D*!)&.E*!B4)@!4A!
:&*77*BF4.@*AG!!

0.$.1*2&
• H&.I!J.**A!74!H&.I!J.*8!

0.34.)"-"./2&&
• K8.4C*A*!L2=MN!
• O4.A-)*A@*!L"=MN!
• ;)6P6A*!L0MN!
• Q&EA*767*!L0MN!R!

%7.4AE)8!Q&EA*765!!
5#6-1*#2&
H*?5.6(764A!

• S.8?7&))6A*!R!>*))!B4.'*@!
@4>A!74!'&7.6C!?5&)*!

• K4.(D8.4-)&?765!!
• Q*@6,'!E.&6A*@!>67D!

54&.?*!(8.4C*A*!K4.(D8.4-)&?7?!
J.&6A?6T*!!

• K8.4C*A*!K4.(D8.4-)&?7?!9U1''!
• K8.4C*A*G!O4.A-)*A@*G!;)6P6A*!Q&7.6C!V9''!

S.8?7&))6A678!!
• KD&A*.65!! !

7"8*.)-*18-1*#&
• %7.4AE!&)6EA'*A7!4B!(8.4C*A*!K4.(D8.4-)&?7?!L%"!B4)6&764AN!

9/-#*4*#-,-"./&
• W45I!+&'*!R!Q*7&U;)6P6A*!O4.A-)*A@*!K8.4C*A67*!!

!
!
!
!
!
!
!
!
!
!
!
!
!
!

X6E,.*!9"Y!R!%&'()*!0"1$2#!



! "#$!

!
!
!
%&'()*!+,'-*./!0"123#!
456&)789/!::;<=>2:!
!"#$%&'()#*+,-"./)&

• %&'()*!7?!@.5'!%'5A*B!C&))*9!
&BD!7?!.*(.*?*B8&87C*!5@!8E*!
7B8*.*?87BA!A.**B!,B78!@5,BD!7B!
8E*!C&))*9!

• FB!@7*)D!78!G&?!'&((*D!&?!&B!
H'(E7-5)78*!!

• %&'()*!7?!-*)7*C*D!85!-*!&(&.8!
5@!8E*!-&BD?!8E&8!?8.7I*!D5GB!
@.5'!J&BA*.D)7I&K7I!&BD!'&9!
-*!.*(.*?*B8&87C*!5@!8E&8!
?*6875B!

• %&'()*!7B!8E*!@7*)D!&((*&.*D!85!
E&C*!@7*)D!6E&.&68*.7?876?!5@!&!
7B8.,?7C*!7AB*5,?!-5D9!L!65,)D!
.*(.*?*B8!&!'*8&'5.(E5?*D!
&)8*.*D!A&--.5!7B8.,?75B!

0.$.1*2&
• 47AE8!M.**B!

0.34.)"-"./2&&
• H((*&.?!C*.9!'*8&'5.(E5?*D!&BD!&)8*.*D!
• <.7A7B&)!.56I!G5,)D!E&C*!-**B!D5'7B&B8)9!E5.B-)*BD*!N20OP!@*)D?(&.!N">O!&BD!

(9.5Q*B*!N:0O!
• +5G!8E*.*!&((*&.?!85!-*!&!)7AE8*.!A.**B!'7B*.&)P!&BD!?5'*!GE78*!8&)6R)7I*!

C*7B?!
5#6-1*#2&
S*?6.7(875B!

• T.9?8&))7B*!L!-5,BD&.7*?!&.*!B58!5-C75,?!D,*!85!.*6.9?8&)7?&875B!&BD!&)8*.&875B!
• U5.(E9.5-)&?876!L!V7B*RA.&7B*D!'&8.7Q!G78E!8E*?*!)&.A*!A.&7B?!5@!&!)7AE8*.!

A.**B!'7B*.&)!&BD!)&.A*.!A.&7B?!5@!(9.5Q*B*!
M.&7B?7W*!!

• 47AE8!A.**B!U5.(E9.5-)&?8?!"R0''!
• U9.5Q*B*!U5.(E9.5-)&?8?!:''!
• U9.5Q*B*P!X5.B-)*BD*P!'&8.7Q!Y:''!

T.9?8&))7B789!!
• UE&B*.76!! !

7"8*.)-*18-1*#&
• Z.788)*!C*7B7BA!8E&8!7?!@7))*D!G78E!GE78*!'76&!&)8*.&875B!!
• H-?*B6*!5@!&B9!I7BD!5@!@5)7&875B!(.*?*B8!7B!8E7?!?&'()*!L!&8!&B!5,86.5(!?6&)*!

@5)7&875B!G&?!&-?*B8!&)?5!
9/-#*4*#-,-"./&

• [56I!+&'*!L!\*8&!U9.5Q*B*!X5.B-)*BD*!.76E!M&--.5!
• ]E*!@5.'!5@!8E7?!-5D9!&?!&B!7AB*5,?!7B8.,?75B!?**'*D!^,78*!&((&.*B8!

!
!

V7A,.*!:"0!L!%&'()*!0"123#!
!



! "##!

!
!
!
$%&'()!*+&,)-./!0"0123!%45!0"0121!
678%(9:;/!<<=>?2"2!
!"#$%&'()#*+,-"./)&

• @5)4:9A9)5!%.!B)-957:9:).!94!
:C)!A9)(5!

• DC);!%-)!-)'-).)4:%:9E)!7A!
:C)!,%45.!7A!+(:-%&%A98!
-78F.!.))4!74!:C)!G).:)-4!
G%((!7A!$:7-),H)-4!I(%89)-!!

0.$.1*2&
• J%-F!I-);!

0.34.)"-"./2&&
• B;-7K)4)!L0M!
• N7-4,()45)!O0M!
• P)(5.'%-!<2M!
• Q98%!0M!
• Q%R4):9:)!S0M!
• T78F!9.!E)-;!&%R4):98U!

&%R4):9:)!94!R-7+45&%..!
5#6-1*#2&
J).8-9':974!

• N7(78;-.:%((94)U!&)59+&!R-%94)5!&%A98!-78FV!!
• @4)W+9R-%4+(%-!X!B7-'C-;7,(%.:98!!

I-%94.9Y)!!
• B;-7K)4)!X!@4!&%:-9K!S<&&!,+:!%.!B7-'C;-7,(%.:.!+'!:7!L&&!
• N7-4,()45)!Z!S"&&!
• P)(5.'%-!Z!S"&&!
• Q98%!X!"ZO&&!!
• $+(A95).!%45!>K95).!Z!S<&&!

[-;.:%((949:;!!
• BC%4)-98!!

7"8*.)-*18-1*#&
• P7(9%:974!9.!G)%F(;!5)E)(7')5!!

9/-#*4*#-,-"./&
• T78F!*%&)!XQ):%!X!'(%R978(%.)!,)%-94R!C7-4,()45)!';-7K)49:)!!
• Q):%&7-'C9.&!X!$7&)!7A!:C)!';-7K)4)!9.!(9F)(;!:7!,)!&):%&7-'C98!';-7K)4)V!

@4!:C9.!8%.)!:C)!';-7K)4)!'-7,%,(;!-)'(%8)5!:C)!7(9E94)V!DC)!C7-4,()45)!
'7..9,(;!G%.!'-9&%-;!,+:!%(.7!87+(5!,)!-)87-594R!%&'C9,7(9:)!-):-7R-%5)!
&):%&7-'C9.&V!DC)!A)(5.'%-!87+(5!%(.7!,)!%!&)(:!A-7&!R-%49:98!&):%&7-'C9.&!

!
!
!
!
!
!
!
!

P9R+-)!<"3!X!$%&'()!0"0123!



! "#$!

!

!
!

%&'()*!+,'-*./!0"0121!

345&)678/!229:;<"0!
!"#$%&'()#*+,-"./)&

• =>*?76@6*>!&A!&!B4AA&?4,A!
C,&.7D!>64.67*!6?!7E*!@6*)>!

• F.4'!34''*?!%4,7E!!
0.$.1*2&

• %(*5G)*>!B.**?H!-.4I?!&?>!
IE67*!!

0.34.)"-"./2&&
• J4.?-)*?>*!K0<LM!

• N,&.7D!KO0LM!

• F*)>A(&.!K2<LM!

• %'&))!P)&5G!4Q6>*A!R!
S&B?*767*!K0LM!R!%7.4?B)8!

'&B?*765!!
5#6-1*#2&
T*A5.6(764?!

• U4,BE)8!*C,6B.&?,)&.!!

• S*>6,'!B.&6?*>!'&7.6Q!
54'(4A*>!4@!J4.?-)*?>*H!N,&.7DH!F*)>A(&.!&?>!'&B?*767*!

V.&6?A6D*!!

• S*>6,'!V.&6?*>!

• J4.?-)*?>*!"WO''!

• N,&.7D!&?>!F*)>A(&.!OWX''!
Y.8A7&))6?678!!

• ZE&?*.65!!
7"8*.)-*81-1*#&

• J4.?-)*?>*!E&A!&!A)6BE7!%"!@4)6&764?!

• [.*&A!4@!'4.*!.,A78!.45G!R!7E6?G!67!.*)&7*A!74!7E*!'&B?*767*!54?7*?7!6?!7E*!

'&7.6Q!
9/-#*4*#-,-"./&

• U45G!+&'*!R!S*7&WN,&.7D!T64.67*!

• J6BE!E4.?-)*?>*!6?>65&7*A!.*7.4B.&>*!&'(E6-4)67*!'*7&'4.(E6A'\!

!
!

!

!
!

!

!
!

!
!

!

!
!

F6B,.*!2"1!R!%&'()*!0"0121!



! "#$!

!

!

%&'()*!+,'-*./!0"01"2!

345&)678/!99:;<$"0!

!"#$%&'()#*+,-"./)&
• =>*?76@6*>!&A!&!B.&?4>64.67*!6?!

7C*!@6*)>!

• D.4'!34''*?!%4,7C!(.4@6)*!

E67C6?!F&?>!0!

0.$.1*2&
• G.*8!74!F.4E?!

0.34.)"-"./2&&
• H4.?-)*?>*!IJ0KL!

• M,&.7N!I2$KL!

• D*)>A(&.!O!P?A,.*!

• %'&))!F)&5Q!4R6>*A!S!

T&B?*767*!I0KL!S!T4>*.&7*)8!

'&B?*765!!

• U6@@65,)7!6?!C&?>!A*5764?!74!

>6@@*.*?76&7*!-*7E**?!V,&.7N!

&?>!@*)>A(&.!6?!7C6A!A&'()*!!

5#6-1*#2&
U*A5.6(764?!

• W4,BC)8!*V,6B.&?,)&.!!

• T*>6,'!B.&6?*>!'&7.6R!54'(4A*>!4@!H4.?-)*?>*X!M,&.7NX!D*)>A(&.!&?>!

'&B?*767*!

G.&6?A6N*!!

• T*>6,'!G.&6?*>!

• H4.?-)*?>*!9O"''!

• M,&.7N!&?>!D*)>A(&.!9O"''!

Y.8A7&))6?678!!

• ZC&?*.65!!

7"8*.)-*18-1*#&
• H4.?-)*?>*!C&A!&!A)6BC7!%"!@4)6&764?!

9/-#*4*#-,-"./&
• W45Q!+&'*!S!T*7&OM,&.7N!U64.67*!

• H6BC!C4.?-)*?>*!6?>65&7*A!.*7.4B.&>*!&'(C6-4)67*!'*7&'4.(C6A'[!

!

!

!

!

!

!

!

!

!

!

!

!

!

D6B,.*!9"\!S!%&'()*!0"01"2X!%(*56'*?!6?!@6B,.*!6A!

25'!E6>*!



! "#$!

!
!
%&'()*!+,'-*./!0101"0!
234&)567/!$$89:;<"!
!"#$%&'()#*+,-"./)&

• %&'()*!=&>!5?*@65A5*?!&>!
&!B,&.6C!?53.56*!5@!6D*!
A5*)?!!

• %&'()*!5>!A.3'!6D*!
(.3A5)*!&4.3>>!
>6.&65E.&(D7!5@!A.3@6!3A!
4&'(!6=3!8&*66*AF3.?*@!

0.$.1*2&
• G&.H!I.**@!=56D!=D56*!

B,&.6C!A*)?>(&.!J*5@>!
0.34.)"-"./2&&

• K3.@-)*@?*!L;M!!
• N7.3O*@*!"0M!
• P*)?>(&.!$0M!
• Q,&.6C!$;M!
• %,)A5?*!1M!
• R&E@*656*!SM!T!U*.7!

>6.3@E)7!'&E@*654!!
5#6-1*#2&
G*>4.5(653@!

• V.7>6&))5@*!
• WB,5E.&@,)&.!=56D!6D*!*O4*(653@!3A!6D*!'*)6!J*5@>!
• R*?5,'!I.&5@*?!
• X,>67!(&64D*>!3A!A5@*)7!?5>>*'5@&6*?!>,)A5?*>!

I.&5@>5C*!!
• R&A54!R&6.5O!Y$''!
• 9O5?*>!&@?!%,)A5?*>!Y$''!
• Q,&.6C!.54D!R*)6!U*5@>!$T0''!

V.7>6&))5@567!!
• ND&@*.54!!

7"8*.)-*18-1*#&
• Z@5>36.3(54!
• P3)5&653@T&)5E@*?!'*)6!J*5@>!
• P3)5&653@!5>!@36!=*))!?*J*)3(*?!5@!'&A54!'5@*.&)>![!)&4H>!)&6*!(7.3O*@*!

N3.(D7.3-)&>6>!
• 2&6*!\.566)*!>6.,46,.*!(*.(*@?54,)&.!63!'*)6!J*5@!!!

9/-#*4*#-,-"./&
• X34H!+&'*![!R*6&TQ,&.6C!G53.56*!!
• 9.5E5@&))7!(.363)56D!5>!)5H*)7!63!-*!3A!E&--.354!43'(3>5653@!
• ]@6.3?,4653@!3A!>5E@5A54&@6!B,&.6C!6D.3,ED!(&.65&)!'*)65@E!?,.5@E!

'*6&'3.(D5>'!
• %"!'&A54!A3)5&653@!5>!@36!(.*>*@6^!&)6D3,ED!6D*!'*)6!J*5@>!&((*&.!63!-*!&)5E@*?!

5@!6D&6!3.5*@6&653@!
!
!

P5E,.*!$"#![!%&'()*!0101"0!



! "#"!

!
!
$%&'()!*+&,)-.!/0/0"1!
234%(567.!889:;<1"!
!"#$%&'()#*+,-"./)&

• $%&'()!=%>!5?)@65A5)?!%>!
%!,%@?)?!?53-56)!5@!6B)!
A5)(?!!

• $%&'()!5>!A-3&!6B)!
'-3A5()!%4-3>>!
>6-%65C-%'B7!5@!A-3@6!3A!
4%&'!6=3!9%)66)AD3-?)@!

• E6!3+64-3'!>4%()!6B)!-34F!
B%?!(%-C)!A)(?>'%-!
>=)%6>G!=56B!>6-3@C!
3-%@C)!>6%5@5@C!

0.$.1*2&
• H-)7!63!H-))@!

0.34.)"-"./2&&

• I3-@,()@?)!J/K!
• L7-3M)@)!0<K!
• N)(?>'%-!"<K!
• $+(A5?)!O/K!
• P%C@)656)!O/K!

5#6-1*#2&
Q)>4-5'653@!

• R-7>6%((5@)!S!=56B!C-%5@!,3+@?%-5)>!4()%-(7!T5>5,()!5@!6B)!&%6-5M!
• U@B3&3C)@)3+>!-34F!=56B!>6-3@C!8&&!>4%()!,%@?5@C!
• P)?5+&!H-%5@)?!
• VW+5C-%@+(%-!!

H-%5@>5X)!!
• P%6-5M!O8&&!

R-7>6%((5@567!!
• LB%@)-54!!

7"8*.)-*18-1*#&
• $6-3@C!,%@?5@C!?3=@!63!&%6-5M!>4%()!Y$"ZG!&3>6(7!?)A5@)?!,7!'7-3M)@)!

L3-'B7-3,(%>6>!
9/-#*4*#-,-"./&

• [34F!*%&)!S!L7-3M)@)!I3-@,()@?)!H%,,-3!
• $6-3@C!A3(5%653@!5@!%-)%!-)'-)>)@6)?!,7!6B5>!>%&'()!
• P)6%&3-'B54!A%45)>!@36!T5>5,(7!>))@!5@!6B5>!>%&'()!!

!
!
!
!
!
!
!
!
!

N5C+-)!80<!S!$%&'()!/0/0"1!

7 8 9 10 11 12 13 14 



! "#$!

!
!
%&'()*!+,'-*./!0$0$"#!
123&)456/!7789:;<"!
!"#$%&'()#*+,-"./)&

• %&'()*!=&>!4?*@54A4*?!&>!&!
B,&.5C!?42.45*!4@!5D*!A4*)?!!

• %&'()*!4>!A.2'!5D*!(.2A4)*!
&3.2>>!>5.&54E.&(D6!4@!A.2@5!
2A!3&'(!5=2!8&*55*AF2.?*@!

• %&'()*!=&>!A.2'!&!5D4@!
E2>>&@!)&-*))*?!&>!-&@?!G!4@!
5D*!(.2A4)*!

0.$.1*2&
• H,>56!I.2=@!52!J.**@!

0.34.)"-"./2&&
• K2.@-)*@?*!G;L!
• M*)?>(&.!$;L!
• N,&.5C!";L!
• %,)(D4?*>!OL!
• P&E@*545*!"L!

5#6-1*#2&
Q*>3.4(542@!

• R.6>5&))4@*!S!J.&@,)&.!&((*&.&@3*!
• P*?4,'!52!R2&.>*!J.&4@!%4C*!S!J.&4@>!&.*!3)*&.)6!T4>4-)*!!
• U2.(D6.2-)&>543!S!M*)?>(&.!&@?!N,&.5C!&.*!)&.E*.!5D&@!5D*!P&A43!VK2.@-)*@?*W!

'&5.4X!
J.&4@>4C*!!

• M*)?>(&.!&@?!N,&.5C!7YG''!
• K2.@-)*@?*!P&5.4X!7Y"''!

R.6>5&))4@456!!
• UD&@*.43!! !

7"8*.)-*18-1*#&
• M&4@5!A2)4&542@!?*A4@*?!-6!5D*!A*)>43!U2.(D6.2-)&>5>!4@!5D*!.23Z!
• %2'*!)&5*.!-.455)*!A.&35,.*>!?*T*)2(*?!4@!>&'()*!

9/-#*4*#-,-"./&
• H23Z!+&'*!S!P*5&YK2.@-)*@?*!.43D!N,&.5C!Q42.45*!
• U.4'*!*X&'()*!2A!5D*!E2>>&@>!5D&5!&.*!4@!5D*>*!4@5*.'*?4&5*!32'(2>4542@!

.23Z>!
• %5.2@E!4@A),*@3*!2A!(&.54&)!'*)5!4@5.2?,3542@!

!
!!
!
!
!
!
!
!
!
!

M4E,.*!7$7!S!%&'()*!0$0$"#!



! "#$!

!

!

%&'()*!+,'-*./!010112!

345&)678/!229:;<="!

!"#$%&'()#*+,-"./)&
• %&'()*!>&?!6@*A76B6*@!&?!&!@64.67*!6A!7C*!B6*)@!!

• %&'()*!6?!B.4'!7C*!(.4B6)*!&5.4??!?7.&76D.&(C8!6A!B.4A7!4B!5&'(!7>4!

9&*77*BE4.@*A!

• FC*!)67C4)4D8!C&@!?,5C!?7.4AD!54&.?*!B4)6&764A!7C&7!67!&((*&.*@!74!C&G*!&!

?5C6?74?*!B&-.65!6A!7C*!B6*)@H!I7!>&?!J,*?764A*@!>C*7C*.!7C6?!.45K!54,)@!-*!&!

(4??6-)*!'*7&L?*@6'*A7!!

0.$.1*2&
• 36DC7!M.**A!

0.34.)"-"./2&&
• N&7.6O!P=0QR!

• S4.A-)*A@*!"0Q!

• T*)@?(&.!"<Q!

• 36DC7!(&)*!(4??6-)8!

&A!&)7*.*@!'&B65!

'6A*.&)!20Q!!!

• N6A4.!U8.4O*A*!0Q!

• U4.(C8.4-)&?7?!

P10QR!

• V4&.?*!S4.A-)*A@*!

"0Q!

• V4&.?*!U8.4O*A*!2<Q!

5#6-1*#2&
W*?5.6(764A!

• %7.4AD)8!U4.(C8.4-)&?765!X!N*@6,'!N&7.6O!>67C!V4&.?*!U4.(C8.4-)&?7?!!

• V.8?7&))6A*!

• IAC4'4D*A*4,?!

!M.&6A?6Y*!!

• U4.(C8.4-)&?7?!X!S4.A-)*A@*!"L1''Z!U8.4O*A*!2L"''!

• N&7.6O!["''!

V.8?7&))6A678!!

• UC&A*.65!

7"8*.)-*18-1*#!
• \A6?47.4(65!X!%7.4AD!B4)6&764A!@*G*)4(*@!7C.4,DC!U4.(C8.4-)&?7?!

• FC6?!&A6?47.4(8!D4*?!B.4'!4,75.4(!?5&)*!7C.4,DC!74!C&A@L?&'()*!?5&)*!

9/-#*4*#-,-"./&
• ]45K!+&'*!X!N*7&LU8.4O*A*!S4.A-)*A@*!M&--.4!!

!

!

!

!

!

!

!

!

!

T6D,.*!21"!X!%&'()*!010112!



! "#$!

!
!
%&'()*!+,'-*./0!$1$234!&56!$1$232!
789&):;<0!==>?@3"A!
!"#$%&'()#*+,-"./)&

• B6*5;:C:*6!&/!
(<.8D*5:;*!E:;F!
/,)C:6*/!:5!;F*!C:*)6!

• 78''*5!%8,;F!
*D;*5/:85!85!%@!C&9*!

0.$.1*2&
• G&.H!I.*<!

0.34.)"-"./2&&
• J);.&'&C:9!

98'(8/:;:85!K!F&.6!
;8!6:CC*.*5;:&;*!
':5*.&)!(F&/*/!

• J);.&'&C:9!K!#3!K!

2$L!
• %,)C:6*/!=3M"$L!
• N89H!:/!/;.85O)<!

'&O5*;:9!K!(<..F8;:;*!&56!'&O5*;:;*!
5#6-1*#2&
G*/9.:(;:85!

• P8)89<./;&)):5*!
• Q*6:,'!O.&:5*6!'&C:9!.89HR!!
• ST,:O.&5,)&.!
• %,)C:6*!-)*-/!85;8!;F*!,);.&'&C:9!.89H/!

I.&:5/:U*!!
• ?D:6*/!&56!%:):9&;*/!M!V"''!
• %,)C:6*/!3R$!M"''!

W.</;&)):5:;<!!
• XF&5*.:9!! !

7"8*.)-*18-1*#&
• %,)C:6*/!98,)6!-*!&):O5*6!85!C8):&;:85!K!58;!/,.*!9F*9H!E:;F!;F:5!/*9;:85!

9/-#*4*#-,-"./&
• N89H!+&'*!K!Q*;&M8):Y:5*!F8.5-)*56*!(<.8D*5:;*!!
• N89H!:/!/;.85O)<!'&O5*;:9!K!/**!:C!'&O5*;:;*!9&5!-*!&!'*;&'8.(F:9!(F&/*!!
• ZF:5!%*9;:85!K!+**6!;8!:6*5;:C<!;F*!'&C:9!(F&/*/!K!Y*.<!F&.6!;8!6:/;:5O,:/F!

-*;E**5!8):Y:5*[!(<.8D*5*!&56!F8.5-)*56*!
• 788H!&;!/,)C:6*/!:5!.*)&;:85!;8!C8):&;:85!
• X.*/*59*!8C!8):Y:5*!:/!:5;*.*/;:5O!C8.!'*;&'8.(F:9!985/:6*.&;:85/!!
• ZF:5!%*9;:85!+&'*!K!?):Y:5*!@*-/;*.:;*!

!
!
!
!
!
!
!

\:O,.*!=11!K!%&'()*!$"$232[!/&'()*!:/!$9'!E:6*!

~~.~.---,- --.. . -----~--~-~ 



! "#$!

!
!
%&'()*!+,'-*./!01023#!
456&)789/!::;<=3">!
!"#$%&'()#*+,-"./)&

• ?@*A87B7*@!&C!&!'&B76!
D.&A,)78*!E78F!C(*6C!
5B!C,)B7@*!7A!8F*!B7*)@!

• G.5'!45''*A!%5,8F!
*H8*AC75A!IJ&A@!0K!

0.$.1*2&
• L.**A!85!D.*9!

0.34.)"-"./2&&
• M5.A-)*A@*!IN3OK!
• P,&.8Q!I10OK!
• G*)@C(&.!()&D756)&C*!

I:0OK!R)S&)7!G*)@C(&.!
I0OK!

• T&DA*878*!I0OK!U!T5@*.&8*)9!'&DA*876!
• V5CC7-)*!%,)B7@*CWWW!!

5#6-1*#2&
X*C6.7(875A!

• Y5,DF)9!Z[,7D.&A,)&.!!
• T*@7,'!D.&7A*@!'&8.7H!65'(5C*@!5B!M5.A-)*A@*\!P,&.8Q\!G*)@C(&.!&A@!

'&DA*878*!
L.&7AC7Q*!!

• T*@7,'!L.&7A*@!
• M5.A-)*A@*!:]"''!
• P,&.8Q!&A@!G*)@C(&.!:]"''!

^.9C8&))7A789!!
• VF&A*.76!! !

7"8*.)-*18-1*#&
• M5.A-)*A@*!F&C!&!C)7DF8!%"!B5)7&875A!

9/-#*4*#-,-"./&
• Y56S!+&'*!U!T*8&]L.&A5@75.78*!
• M7DF!F5.A-)*A@*!7A@76&8*C!.*8.5D.&@*!&'(F7-5)78*!'*8&'5.(F7C'!
• _F7A!C*6875A!A&'*!]!<.8F5(9.5H*A*!L&--.5!

!
!
!
!
!
!
!
!
!
!
!
!
&

G7D,.*!:1N!U!%&'()*!01023#\!C&'()*!7C!26'!E7@*!
!


	GEUSreportStevenIntroduction.pdf
	Introduction

	Tom side
	Tom side
	Tom side



