"HS%& O *+,(-(./,%0$,9%*0(1+* *$*2 (
"H$%&& (H()SH(+,, (-$./$!"#$012314'1$
567463)'8($98(# $

" #

“H$%&'1 () %S+, !

"H$96&' ()H! 1+,-1.1/&H012*#-3!
45516'()*316,3,&7,0!
BOHIH3* - (&) #&;<&O'-(1455#;,0=!



|
|
|
HEI06& (1) (1¥+,-' OHSI%&LHS' (/!
0#$12,3890#, #3.410#31%&(1)0.1013('0%!
'0(%&5106'/1.1-&10.1)0.1#+9%!. #-
7'#1)' (118+#1%& 1 0(%&/!. +17,38&%09!
0#'0(%&5106'/10#$! . +13('0%:!
|

'*'20%, Htl<=><?



"#$%6$8 ()"

@%!5<* HHBI'#S"%&' () *"+,- .1;<31&,5,<3,0'#-|@<&2)'D " HE!>F>FG!!H-I"*IH!
2#-012*,0'<!13,&', 3IHE!-* &7",;3l;)NWIE&',-0!  J* 7, 1K1<%5, IA#1*T<&'#13!*)'-(31*)<*]

L,313!3)#;,01)'1!<31J* 7,1$)%3'2<55%!3*##0!'-1*) IMH#&ON3!I$&,3,-2,G!1J* | 7,1:<31*#50!
*)<*1%) 3 1%)'-(31:#1501)<$$,-I<*1¥) 10-0HE!*), 14(,! <-0!%),IM#&0!;#150!&,'-013*,7,!
HEY), 113)#&*5%!A, E#&,1¥),%1#221&&,0G!IP),-IH!<3B,01J*,7,13$,2'E'2<55%! <A#1
<&*)Q1<B,3!<-017#52<-#,31<*I*) 10-0E!*),14(, C),13< '0C

/(-01(2034%(54670$4, - (
-42,(8* 5"49-6:(
#4*208$'.(,*98'(066(0'(
'&,(-02,("2,.(066(45,%(
'8, (14%6#;((<-(/(
10'78&#.(/(+$,1(&0'(
'&"(1496#(06-4(=,(0(
"%$(&0'(€,(>*,0'(
2+"=960"4$(10-(
~0*"$%;(

$%6&'()*(4.(49(-,, (‘& (546 70$4(, 98" 4$-(6"$+ #(4(20$+"$H#(,$' *'$%  ("$'4(&,(>*,0'(
2+'=060"4$(8,*"44@(

+(-(* (2&0'A-(1&0'('&,(B4*#(-0"#.(CD&,$(:49(-,,(066('&,(2034*(546 784, -(4E (&, (14*6#(
*98"$9%F(

G,486,(10$'(‘4(0*%69,(1"&(2,(0$#(-0:.(CD,66. (1A%, ($4'("$( '&, (%*,0'(*'=960"4$HI((J9'(
'&O'A-(180'('&, (BA*#(46#(2,; (KA(/(&"$+(&0'(&4-,(,98™4$-(0%,(%4"$%('4(%, (14*-, @ (((
+$41('&,:(0%,;(<SH(/(&"$+('&O'("-(1&0'('&, (B4*#(10-('06+"$%(0=49";((D,(0*,(0624-(
8k



P),- 1J*,7,13<'01*)<*1),13<;I<B5I#E*),3,17#52<-#,3I(#-(#EE!< *I*),13<[,I*I, CH
<3B,0N)'I'E!),)#1()*I"*;#1501A&'-(!  <A#1*<IB'-0I#E!-125,<&!;'-* &C#&!#&,!3%,2'E'2<55%!
<IS7#52<-2!''-* &1G!

SAA3#51* 5%CT!),13<'0CI<-01<53#1<00,01)#; [ E#H0I$&HO 12 BH#Y(J#1*1%), |:#&50!
H1501A,! 0,3*&#%,0G!1U,13<'01%)<*1¥) & 1:#150!1A |E<I'- 1<2&#33!%),1:#  &50!<3!<1&,315*#E!
3,1 TH#E2<-#,31(#'-(HEEG!

V#11'551E-01%)'313*<*, | -*17, &9%!' I $#&*<-*1<31%6#11&,<01%)'310#211,-*G /< %!
B<QHFDIB<EI<H* HE-IHIX) 1)3HHE 2<EI-EH&I<H #- 111 & 1$HTHE2<-#,3], EE, 2*31;)1&, (<&0!
*#1¥) 1-#&50N3IEA#0131$$5',31'-1%), IE#55#; - (1$<&<(&<$)BG

431J*,7,1&,5<*,01<551%)<*1),13<;101&'-(1)'3!*',1;™)1*), IM# &0C!*)'31$<&*I#E!)'3!
7'3'#-1,<3E#&II,!$,&)<$3!#-, IHE!*), 11#3*10'3*1&A'-(1,7,-*3G!

W)<*N3!A,2<13,IH!I3<; " *##G!

+)'-)"#'1%../0.'1'(022) #

X#52<-#,312<-Ck-0!0# CI<EE,2*I#1&!25'I<*,1<-01(&#;'-(13,<3#-G!

431<-1 Y<I$5,Cl),-l  @*GIW<IA#&&1$*,0!'-!
H-0#-,3'<!-IDZD[I'"*1;<31¥) 15<&(,3*! &1$* #-IHE!
<I7#52<-#"-IDFCFFF1%,<&3G!IW), I<I#1-*#EI<3)!
<-QISHEEL*#-1"1\ **3f- OV'-*#1%) I<*|#3$), &,
2'8215<* 01<28#331%), |(5H#A,1<-01%), | & 1$*'#-!
:<310'8,2*5%1&,3$#-3'A5, | E#&! (SHA<S! 2##5'-(1<-0!
#8&50;'0,|E<'518&, HE128#$3GIIHIA<O!;, &)
[EE,2*3I#EIW<IA#&<N3!,&1$EBZD. 1A, 2<1,1B-#;-1<3ISW), IV, <&!IP*)#1*141J11, &G T!

O1&#$,13*<&7,0CIE##0!& #*3IA&HB, 1#1*'-10-(5<-01<-01:&<-2;D |(&<'-1)#13,3!
: &, 158#% 0GIIW)'-(31;,&,13#I A<0!'-1J; ], &5<-01%) <*1%) 1] '331(#7,&-1,-¥10,25<&,0!<!
~<H#-<5 | &(,-2%GIW<IA#&<N3!, & 1$*#-1'31<53#IA5<|,0\E#&!) 1 (|E&,<B!3*#&I3C!0,51(,3!
<-0E5##031<-01,7,-1<-141(13* E&#3*GIIW),10,<*)1&<* |E#&IDZ;<31*;'2,1¥), 1-#&11:%)!
>FFCFFFI$ #$5,1018#$,!$,&'3)'-(G!



A5RHL()1F)<H &ASHH#-1I<UN<T A, %) IA((,3*CI*L<3IA  pl-#11,<-31%), 1#-5%!
#- I <HI<EE, 2% 0125'|<*, G I

:&HN@*GI/-<*1A#!-IDMDCI*#!_&<B<*#<I'-IDZZ?CI*4
#) IM<B'IX#52<-#!'"-1H2,5<-01-1D" Z?C1<-01#*) &!
“11,&#13! ,Y<I$5,3%)&H#L(HL*14),12,-¥18'3  C!
)'3*#8&%61&,2#80310''-'3),01%,1$,&<*1&,31<&#1-01%),!
<&X)CISHHE (&#-(13,<3#-3CIE<I'-, 31<33#2'<*, 0!
128 #SIE<'51&,3CIE&, <B!;,<*),&1<-0!#&C<55!
2<13,01A%!¥),3,1, &1$*#-3Q!!

P)<*;#1501)<$$,-I'E1J* 7,I'31&'()*1<-0115*$5, I 7#52<-#,3]  &L$*I<55I<1%) 13<],1¥] 4l
H*N3I<IE& ()%, -~ ()L () *I('7,-1%), 'IS< 2+ #&50N3125'|<* 1<-0l E##0131$$5', 31A%!*), |
W<IA#&<!,&1$*#-HEIDZDG!!

4-0! *)<*; <31#-5%!#-, 1 7T#52<-#G!!!
P),-N115%'$5,17#52<-#,3|(##EE!3'115*<- #135%!b!5'E,!<3!;,!B- #;!I"*1;'5512)<-(,|E#&,7,&G!

V,<&3!A E#&,H!I*1J*7,IK1<%5,1#&!),!<-0!)'31$<&*-,&!"-19XJ!/&#012* '#-3C!
X<-,33<Ic#3)#EECKO,!*),10#211,-*<&%!  LO-70#"0(/-(?&,(3"%(

el 5 C1*) IM#&0!<312)<-(-(11%!$<&<0'(I!'-1:<%31*)<*IHNO!-, 7,&!

(S

THEE]

'I<("-,0G!
NE

5

HI:<31<1&, (15<&!"-7,3*],-*|(1%CI5'2B'-(11%!:#1-03! E&#I!<!

0, 7<3*<*-(1,Y$,&',-2,1;*)1¥) 13*#2B1I<&B, *12&<3)HEI>FFZ! <-0!
#9),&1011A1A13'- 3310,2'3'#-3G!IHNO!25#3,0!1%!$&<2*'2,1<-0!
0,2'0,01%)<*IH1-, 0,01 #1 7 114131 *)'-(1,53,G1!

e M U HNOY<OIA, -1<1")8/3%<13'-2,IDAZ7C!
 HHIA'AS 12455 (CIA, 2<1,1<15,<0,&!"-1¥),1")1&2)!<-0!
:<5B,01#1*!1%!E<"*)IA<3,01#-1%), IC'A5, 1<31A, 3*IHI2#150G !V E1'*!
SHEBIF) < Y$, &', -2,1<-01%) IM#&O! *<B'-(I1A,)-01%),] - 7
SEHT &A'<EIH##03) O SUWIA)-0!  <-012)<-(DEEIHMHLO*G  ITHA<3I-I¥)<H x|




HE&,$,-*<-2,1<-01*&<-3*'#-1*)<*I+#0IA, (<-1*#13,,0!'-11, I<II'-03,*1*)<*1:#15012<&&%!
[,I*#1%)'310<%G!!!

W),!5,33#-83=12#150!A,13111,011$!1<13'1$5,13111<&%d!IP)<*IHIA 5', 7,  01<3!¥),!
%8 1%)1:<3IE<&IO'EE, &,-*1*)<-1%)<*1;)'2) IH) <01 241, 1*#1B-#;G |

e-1%),1213$IHEI*)<*1&,7,5<*#-C1*), IU#5%!1I$ & *1#$,-,011%!,%, 3I*#!1<-B'-ON3!
* &&'E%'-(10-0'W'1,3!:1*1&,G!

+.)'3%*%/$’

F-N*I(, 411, ;& (G

HNI<!I$&<(I<*'2!(1%q!<!-11A,&3!(1%G!W)'3I0#211,-*I"31-#*1l <-*I*# 1A
&,5'('#13!0#(|<G”V’*C!H !24\[8’$<&<*’ !*)#3’ !*&1*)3!<A#1*!*),!E1*1&, !*)<*!H 12<| 1 141
1-0,&3*<-0IE&#II<IA'AG'2<5!*'],5'-,G!

W)<*N3IA,2<13,!1%)'31<;<B, -~ (IHE*&1*)IH!;<312#-E&#-*01; *)1,7,-*31 *)<*:#150!
#7,8*<B, 1) 11<-"*0%!'-1;<%3I%)<*IHI)<Ol-#*I1$&, 7'#135%!1-0,&3*#H0GIS! 1-*'51*)<*I*| C!
%),3,1,7,-*31)<0!-,7,&IA, -!l,-*#- 0CI#&!,7,-12#-3'0,&,0C!"-! *),1-11,8#1310-0!

W'l 3IA##B3I*)<*IHNO!&, <OCI#&1*),13, &I#-31<-01*,<2)-(314#-1%),|  31A\,2*¥)<*IHNDK&OG!!!

W),%!;,&,CI<*15,<3**#1|,C}-,;G !

W),1:<#),&1)<0IA,,-10,<5'-(1;*)11, I<AHL*!<-%1*)'~(3!"- 11%1#:-15'E,1<-01:<5BG!!
HI:<3C1<31'31,7,&%AH#0%!*)<*13*<-031A, E#&,IU'IC!; *)#1*1 Y213, GHARE&, $,-+'-(1<-0!
&,<55%15'3*%--(CIU,IA, (<-#13)#:; 11, I<II#3<'2I#EI%), IE1*1&, G!

O<&5%! !,7,--(I'-I>FFZC!A E#&,!HNO!,7,&!;,&™**,-1<1-#7,5CIHIE!3R%!'55G!IHNI!<!
$&,**%!),<5*)%!$,&3#-1SHIEH#&!,*#1(,*1$)%3'2<55%!3"2BI#1 *I#RAIB)1'311-131 <5G!HH!*#50!
1%!E<I'5%!*)<*IH!-,,0,0*#!(#!5',10#;-G!143!H!&,3* 0C!+#0)<0!A, (1-1*#! $#1&I<55#E!*),3,!
M)HL()*3I-*#11%!),<0G!!X,&3,3I#1*I#E!*),Ic'A5,12<],!1<5'7,1<-0  TH!3<;!*)-(3!I"-11%!
I'-ON3!,%,!*)<*IHNO!-,7,&!2#-3'0,&,0G!

H-1%),I'03*I#E!*)'3C1*),10'3*&,331#E!%!3*#1<2) 1#7,&*##B!l,|I<-0!H! ),<0,0!E#&!*),!
A<*)&HA#IGIIW)<*N3LI;),-1,7,&%*)"-(!;,-*!1A5<2BG!



HI0'0-N*1&,<5'], [141%), IES##8&-0! H¥B,! 1$*#11%!;'E,|E&<-*2<55%!3)<B'-(!l,!<-0!
<3B'-('E!H!;<3!<5&'()*GIIHI&, <5, 01%)<*H!;<315<% '), A< &HHIGHCTHIHI(#1'-#1%)'3]
IA<&&<33'-(I3*#&%!A,2<13,HIE#1-0!1%3,5E!15%'-(IE<2, |E'&3*1#-BYHE %! A<*) &##1&1 (!
[)'2)I5##B,015'B,I"*NOIA, - IE#50,015'B, I<I$'55#; GHE<*RI*)<-1(,**'-(12#-2133,01A%!*),!
3#5'01%'5,Cl1%!),<01)*1¥)'3I3HE*1213) #-WN), | E'&3*F)#1()*1;), - H12<, 14#1;<3dIP)#!
E#50,01%), 1&1(I-*#1<I$'55#;alIH*12,&*<'-5061;<3-N*II, 1<), -IHI<3B,0!1%!; E, I<A#1*I'*C!
3),13<'01*)<*N3N#;13),IE#1-01,G  HR<-1#-50%!<331I, 1¥)<*I#-, IHEI+#ON3!<-(,53!;<3!
A,-(1(&<2'#131<-01A1-05,011$!%), 1&1 (1*#1$&#*,2*11,G!

W),-19%!1"-01;,-*I*#1:)<*IH13<;1;),- H!, <3I#1*G!

A¥E'&3B*CIHI3<;;<31-#%) - (IALFIE&#*)"-(1;)'* 1;<* &GIHII0" - <*,5%!
19%1%$,&3$,2%7,1$155,01A<2BI<-0lH!I3<:|<PFRE##<7, Cl<!
*31-<|'C1&'3"-(1<-01&H#55"-(I'-1%), 1, 1$*0%6!/<2'E'21e2,<-G!!

JH1)# CIHIB- ;)< <3) (-, &<*, 01 E&H#I<I 7#52<-'2!

&L$*#-1'- 1%),145, 1% <-IH35<-031<*I¥), F4$IHEI*) 16'-(IHE!'&,G !
45%#1()IHI0'0-N*13, ,1¥) 1 7#52<-#13$, 2'E'2<55%CIHIB-,;1*), ) <2*!
<&, <I¥)<HI3*<&* O1%),131-<I'GIIV,<&3!5<* &IHI0'32#7,&,01%)<*18)
TH52<-#1;<3'-1¥) I'35<-0H4E! 411B*< I'- 1¥) L #1&!@#1-*<'-3]

&, (‘#-IHE*),145,1¥<-3G!

M<* &CI+#01;#15013)#;11, 1#), &IA*31<-01$',2,3CI<00'-(I*#  *),17'3'#-1"11%!
I-ON3!,%,GIHR<I, 1%#11-0,&3*<-01%)<*1%)'31, & 1$*'#-13*<&*,01<12)<'-1&, <2*'#-1  *)&H#1()#1*]
%) 16'-(IHEL'&, ¥) <1 #1501 (-'*, ] <S5I#GN T#52<-#,31- I¥),1"<32<0'<I&, (‘#- G!IW)<*!
(&#1-01<-0l<(I<!1#7,],-* H1501%),-1 -1¥1&-12<13,1¥),1: 1551 @<&(-161$*1&, HE),|
'<32<0'<1J1A012*#-litt-,  GM'B,I<I&1-<;<%IE&, ()*1*&<'-CI*)<*11<33'7,1,<&*)Q1<B,!
#1501 3, *#BE),1J<-14-0&,<31:<15*CL;)'2);#1501%),-13 *IHEEI<55I#EI*) 1<33#2'<*,0!
31<55,&IE<15*31*#1%), 13#1*)G!

+#013)#;,0!1,1E'&,13$,:-({E&H#II¥), |, <&X)I'-1%), 3, 1&, (‘#-3!<- 01:<553E!;<* &!
)1-0&,03HEIE, *1)'()!3;,,$10#;-1%)&#1()1*),1/<2'E'2 CR<3'-(12#<3*5<-03!<3I™*!: *G !
W), & &, -+1:#1501-#1A 15#2<5"], 01#1"<32<0'<IH#&) 7,-1%),|  2#<3*3IHEIOHE*)4],&'2<GIIH!
3<;10,3*&1 2% #-13*&,*2)I<551%),1:<pI0#;-I'-*#1%) 124#<3*5<-031 ElJ#1%)!41,&'2<G!IP)'5,IH!



0'0!-#*13$,2'E'2<55%!3,,1%), |, <3*I12#<3HHEIA3 <IH&I¥) | A#HIEY) | 16'-(HE!'&,I1<EE,2* OCIH!
2<-1-501<331I,1¥)<H1¥) 1¥31-<|'31%)<*1; & 1(,-, &<* 010'0-N*  S*HBI<HI¥) I; Z*I2H<IHHE!
*),141,&'2<3G!

H*1;<31%* &10,7<3*<*#-Cl<-01"*1'31<10,7<3*<*'#-1#-1<132<5,1*)<H<-B'-01'3!-#*!
$&,$<&,0'E#&G

W)'31I'31Y<2*5%!*),IB'-01#E|B *&12*'#-1*)<*IL,313!13)#;,010*,7,'1K1<%5,!;),-1),!
E'&3*1(#*13<7,0G!

<B*DEH&;<&OV#1*),I-#7,531%)<*1+#0!'-3$'&, 0!I, *#!; &, G!

H-1<00™#-1*#1%),1 <&*)Q1<B,3C! 7#52<-#,31<-01*31-<I'31¥)<*l HI3<:C!¥),!
| U#50610$'&*1)<OIA, -10%;-5#<0™-(13#11<-0613*&<-(,1%)-(31-*  #11%!
A&<'-1¥)<HHI0'0-N*1¥)'-Bl<-96#-,:#1501A,5', 7,11, GIW)<*N3L;) -l +#0!
$&HIS*, 011, 4H$1*1%),3,IE1*1&,1,7,-*31'-  HA<IE'2*#-<5IE#&I<HHD'0!
<-0!$ <&*3HEI¥)<HE'&3*I7'3H-1<&, I"-11%!3, 2#-01-#7 ,5CI &, (KO*+$,--(

= o NO6AH!

DANIEL HOLDINGS

J-2, 1)< CIHN7,1),<&OMH*), &I3*#&' 3HEI$ #$5,)<7"-(17'3" #-31<-010&,<I3!
<AH#1*1"<32<0'<I<-01%), :#&50N3I 7T#52<-#, 31;:<B'-(1I1$GIIH!), <&O#-, I$<&*'215<&10&, <| F)<*!
)<313¥12B1;"*)I<55I#E*),3,19%, <@GIAT*RH-N*I&, L IA,&! *),1$,&3#-1;)#)<0I*GIIW),%!<53#!
3<; I T#52<-#,31(# - (IHEE!'-1%) 10#&*); 3HAL'-1<00*#-C  1¥),0613<;1<I")'- 3,I'-7<3'#-!
HE41,&'2<GIH-1%)<*I7'3%-C1%), 061&,5<* 01 )#: +#01$&H#* 20 1c,5',7,&31<31%),%!: &, !
$&<0'-(1<-01<*1%),13<1, I¥] ClI<-061") - 3, *&##$3!;, & | B'55,01A%!*),1$%&#25<3*21E5#:;3!
HEIM)#3,1, &1$*-(17#52<-#,3G!!

W),3,131$,8-<*1&<5!(5'1$3,3HEI¥), IE1*1&,1<$$, <&IHIA, | 2#<5,32"-(I'-1%),1$&,3,-*!
0<%BN), &, 1<&,11&(,-*;<&-'-(3IE&H#II32',-*'3*31¥)<*1"<32<0'<I'3I5#2B,0!<  -0!5#<0,0! <-0!
"BHA&-(I<A#L*I<-1, <&) Q1<B,!'-1¥) INNSIH&IA, ** &G!

U#;,7,&C1"<32<0'<!'31#-5%!#-,1*1&AL5,-*ISH&*'#-I#E<!112)I5< & &! (,#5#('2!
2<H<BHEHS), i< F-(1441)<$$,-G!



6,2,-*1<2¥' 7*0p1-0'2<*, 31%)<HIW) 16'-(IHEL:'&, I'31-#,125,<&'  -(1),&!%)&#<*1<-0!
(**'-(1&,<0%!*#1&#<&G!

40##)$.56)$.* '

e-!@<&2)'R*HE!>F>DC!1-$&,2,0,-*,0!
(&#1-0N1#7,1,-*1#221&&,01<*1%) 1
A#HIIHEIW),!16'-(I#E!'&,G!

MAURITANIA

eEE!*),12#<3*I#E!*) ! ,&I<0,2!H35<-03!
-19,;li,<b<-0 CN\<2B)<Il,&!Q1<B,3!
&,('3*,&'-(1")&,,!ZGF3!&#2B,0¥),!
#2,<-'21<&,<GIW)'3!;<3!E#55#;,0! 1$!A%!
<-1ZGD!-1Q1'2B!3122,33'#-G!!W),3,!
Q1<B,3!;,&,!$&,2,0,0!A%!$&,b3)#2B3!
#E!.GDC!"G?C!'GRI<-0I4I'G"G

PEEEEE R EEE]

451#3*1<31Q1'2B5%!<31%),%!&, ('3*,&,0C1¥),IhJ+JD#:-(&<0,01%),101<B,3 _1#-1%),'&!
| A3 GIU#,7,&C1),1  O+fH18%),|018#$, <1+ #5#('2<5!f<*<IH-E&<3*&12*1&,=1<221&<* 5%
$H3*,01%), I-E#&I<#-1 <-017%,7,IK1<%5, lI<-<(,01#1(,*1<I32&, - I3}#*I<-0I$#3* 0% *#
)'31;, A3 G!

&#II<13'1'5<&!,<&5",&!,7,-*Cl;)'2)1,-*<'5,01%)&,,15<&(,!Q1<B,3! '-1Q1'2B!
3122,33'#-Cl#- 1#E!J*, 7,N3132',-2,12#-*<2*31;)#I!),12<553ISW),1J2',-2,1+1 %TIH#EE,&,0!
*)'3LY$5<-<*#-G!

DIRECTION OF PROPAGATION = SW),3,!<&,!13%-2)&#-#13!*&'$5,*1Q1<B,3G!!
“weee s 4 o » ® 5 dosesnaric e o » B Seecstens e O<2)|#-’|)<3|<-| SJT|P<7,|<-O|<|S/T|

531575\(? WAVE T pe7. Glic,2<13,),101<B 3I1<8,
.\I\f\ /}/mT.\'\ /’H'\T\ 36-2)&#-#13CI*N3IS#33AB IEH&IS, H$5, 1*#1
y| H l Il y) l l' I L 0,-%0%),1,Y'3% -2, EIS#IQ1<B, 31-1)
S11% i *8'$5,*1<-0131$50%12<55!1#- 15<& (1, 7, G!!

MOTION OF PARTICLES IN ROCK C1*1%) %<&, '-0'7'01<5!,<&*)Q1<B, !



3%-2)&#-#13C!; "< (I<I#7,1,-*11-0,&1%),1 $'2,-* &IHEI*),1Q1<B, 3M4-01%)'3!
|,<-31%)<*1%) 1Q1<B,313)#150!A, I*<B, -I<3I<IP46IHO+I3'(-IHEIA  '((,&!,7,-*31#12#I,G!

P<&-'-(I#E!;)<*al
VH#1II<%IA,17,8%!31&$&'3,0G!

W),! ,&I<0,2!H35<-031&,3*314#-HSIHE!*) |
&,1<'-3IHE!;)<*132",-*3*31-#;1B-#;1<3!

[, <5<-0' <CI¥),131$,82#-*"- -*1;)'2)IA&HB, |<$<&*!
<-01;<3131A1,&(,0CI<22#&0'-(I*#1%), |CII'55'#-3!
HE1%,<&3I<(#GIW)13C!'-1&,<5"%C!*),I'35<-031<&, g
[#1-+<'-1$, <B3WHE1¥)<HIGHI¥I -+ +<-O1#- |
2<-N*1), 5$IAL*:#-0,&VEL*)1%)'31- :1&#1-OHE!
Q1<B,3I'3I<I3'(-1¥)<*I¥) 124 *CIH&I<HI5, <3*I<!
SHEMH-HEICI'31*8%'"-(1HH1&'3, 1< (<'-G!

~ Plateau

43'0,|E&H#I1¥) 1$#* -+ <5IE#&I0'3<3*,&!;),-I<55I#E!
K <rl:<* &1'310'3$5<2,01<-01%),1<33#2'< * 0! ,
3,'31'21, EE, 2*31#-1%), 1), &I$<&*3HEIW),16'-(HE!'&,C!; )<*| 5#-(1)'00,-13,2&, *314E!

<-2' M2 7'5]<H#-3I()*A1&, 7,<5,01'E!, 7,- H-50I<ISHE - IHEI),12#-- *I&#3, I<(<'-all
J*,7,IK1<%5,1)<313, -13#],%)'-(17,8%!3''5<&I*#1%)'3G!

H-1@'0-'()*1J*&'B,3C!),!13<'0d!

IB(OHH""4$. (1" & (&, (,0* &A-(98&,0506.(/(-01(-42, ("-60$#-( #'-088,0*(0$#(4'&, *(
0$7",$'.(6,%,$#0*:(60$#20--,-(0*"- (E*42(=,$,0'&('&, (105,-;(

U,!<53#13<'0d!

1(-01(%*,0'(%64=06(-9$02"-.(="%%,*('&0$(0$:'&"$%(1,A5,(,5:%($.(-"*,0+(
07*4--(47,0$-(0$#(1"8,(49'(1&46,(740-'60$#-;(

"#1501'*IA, [¥)<H¥) 18'3'-(IHE ), 3,15<-01<33,3C1;%)1<33#2'<  *,0!,<&*)Q1<B,3!<-0!
31A012%#-IJ#-,1,7,-*3CI-IE<2*CI<&, I$<&*5%*#I AB<|, | EH&IHER, | (GHA<EI*31-<['31%)<*]
J* 7,13<;alle-,12<-1#-5%(1,33G!



O#-,%),5,33CI-1%), 12#-* Y*HEI#1&10'32133'#-1#-1"<32<0'<C!¥), 3,11<33'7,!
Q1<B,31<&,N<II,&-(1*),|A<2B3'0, IHEI¥), | [<2'E'21/5<* I*#1%) | L1<-10,1:12</5<*  Cl
) 2)I'31<5&,<0%!31A3*<-*<550%!31A012*-(11-0, &9 *)141,&'2<!/5<* _ GIIW),1<00™*'#-<5!
3*&,33128&,<*,01<-012<13,01A%!%), 3,| @<&2)!R1Q1<B,312<--#*IA,11-0,83*<*,0G!

#1&1)1(,!,<&*)Q1<B,3I5'B,¥)<*<&,11-$&,2,0,-*,0G!

H-1<00"* #- K1) <K< QX 7401 1%) |
3#1%),8-1&, (‘#-HEIW),16'-(IHE!

&, CI@*G1J)<3*k:] "<5'E#&-'<!'3]
$<&HHEI) 1"<32<0'<14&21<-01),|
-:3IE&H#I1¥), &, I'31-#*I (H#OG!!

J-2,1 %), 1,<&5%I$<&*HE!@<&2)!
>F>DCI*)#13<-03#E!'28#Q1<B, 3!
)<7 1A, (1-1%#13;<&I @&G1J)<3*<G!! | b
P)'5,1-#-, HEI%),3,1*&, [#&31)<7 IA, ,-13,7,&,C; )<*| 3I<$$<& * I'31F) << (I<IES#:;1'3]
'-2&,<3'-(I'-1<-01<&#1-01%), |ISO#&I<-*TI 7#52<-#N312<50,8<G!

@*GlJ)<3*<N315<3*, &-$# 2218&,0!'-ID Z.N#;,7,&CIA<2BI¥),-1¥) 15<-01<&#1-0!
*) 1 TH52<-#1:<315<&(,5%!1-3,%*5,01;*)1¥), | Y2, $*#-I#EI<I5 "' 01-1IA, &IHEIO<*7 !
41,8'2<-315'7-(I'-1¥) 1<&, <GIIWHO<%CI<!|, &, L.FI'5, 31%#1%) 1341 *)HEI¥), I7T#52<-#1&,3*3!
6,00'-(C!"<5'E#&-'<!;)I"*3] $HSL5H#-HEI#7 & FCFFFI&,3'0,-*3G! @#3*H#E!*) B#$5,!
%),&,1)<7,1-#I'0, <IHE!¥), I 2B'-(IX] IA#IAI'-1;)#3,13)<0#; 1%),%!5'7,G!

C<2BI*#1¥) 13#1%), <3*HEIW),16'-(I4E!

& 131 @*G1J'-<AL-(I-19#& *)1J11<*&<C!
H-0#-,3'<l:), &, 1% 2*#-'21'-3*< A'5 043
<53#1(&#;'-(G!

WHI3)H#:196#11)#:1Q1'2B50%!1+)-(312<-!
2)<-(,I-IW),16'-(HE!:'8, CI1$!1-*5!
41(13*HEI>FDFCI@*G1J-<AL-(1)<0IA, -!
| OHEI<-HIEHGIRFFI%,<&31-*51"1&#<8, 0!
B A<oBIHHISE 1)1<11<337,1 & 1S #-GII43!




Q1'2B5%!<3!"*13*<&* 0C!"*I<$$,<&,0*#!(#! A<2BI*#135,,$g! >FBR!;) - I"*IA, (<-I*#!3$,;!
5I<I<-01<I)#-I<I2#-*-1<BIA<TIIE&A*)<* ¥ 11-¥'51*)'31" - *)1218&,-*1<2*'7*%IAL'50"-(1*#!
<-1,7,-15<&(,&!,7,-*G!1J"-2,1,<&5%!"- | @<&2)!>F>DC!I<33'7,!1$%&#25<3*E5R!)<7,IA,,-!
N<-<F-(IE&HIN*),17T#52<-#!<-013,"31'21<2*'7"*0p1'312#-3*<-*G!

4-0CI<5*)#1()!"*I'3IE<&I&, [#7,0!
E&#11¥),1/<2'E'2CI@*GO*1#-1%) |
'35<-0H#E1'2'5%!"-IH*<50%!'31%),!
)'0),3%1<-0l#3*I1<2%7,17#52<-  #!
1018#$, GIIH*N3I<53#!<!18,315*I1#
31A012%#-1* 2%#-'231<31¥) |
4E&'2<-1$5<*135'0,3!1-0,&!%),!
01&<3'<-1$5<* GIIW),!&,315*3HE!*
31A012%#-CI<3I"1;'551A, 1:%)1%),|
"<32<0'<IJIA0L2%#-! i#-,1<-0!

%), 1"<32<0'<14&2C!;<3!, Y$5#3'7,G!

4E* &!<!|[FFCFFF!%,<&!3511A,&C!0*-<!*)1-0,&,0*#!I5'E,!;"*)8&', 31#E!, Y $5#3'7 !
,&1$*#-3I'-I>FFDG!1J'-2,1*)<*I*'| CI'"*)<3CIE#&!<55!'-*31<-01$1&$#3,3C!12#-*'-1<55%!
,&1$*,0!;*)10<-(,&#13!&,315*3*#!1'-2510,!7'#5,-*! $%&#25<3*'2!<-0!5<7<IE5#;3!<-0!<3)!
E<553G!!W),I5#2<5!,2#-#1%!)<3!A, ,-13,7,&,5%!'1$<2*,0G!

H-0,,0CI7#52<-"21<2*'7* %" &#1 ()#1*1*),1;#&50!'3!,Y$,&',-2'- (! <-11$*'2BG!!!

A3HE!),10<* I#E!*)'31,&™*'-(C!*),&,!<&,!1>Z! &1$*-(! 7#52<-#,3!1<2&#33!*),l:#&50
P*O)I<-1<00™ #-<B5INT#H52<-#,31%)<*] [ *) &N <7 I'-#&I<2* T* %l &I<!;<&-'-(F#IHE!!
$,-0"-(1,&1$*#-Cl<-0!<-1<00*'#-<5IRF!7#52<-#,31*)<*I< &,13)#;'-(13'(-3#E!1-&,3*G!

P, <&, *#501A%!%), | Y$,&*3I%)<*1¥) & I'SI-#I5'*I*4#1%) 1-1  |A &IHEITHE2<-#,31%)<*!
2<-1 &1$*1<551<*1¥) 13<] 1% CIAL*%),12)<-2,31<&,1S)()5%!1-  5'B,5%TG!U#;,7,&ClI* 7,!
3<;IS<B5HE!®), IT13$,;'-(CI<55!<*1¥) 13<], 1¥], I<-0IHNII'-25' - 0F#IA 57,1 ) G

C,2<13,C!I<3!H!3<'0CIHI3&F##G



! D?
JHCI)<H:#1501)<$$,-'EI<SEIHE ), IT#52<-#,31'-1%) 1:#  &50CIH&I<HI5 <3*<I(##0!
SHE&*#-HE) 11 &1$*1<551<*1¥) 13<] 1¥] al

W#!),58!<-3;,&!*)<*1Q1,3*'#-C1J*,7,1<(<"-13#5'2'*,01),58!IE  &#I'W),1J2',-2,1+1%!
<-013)<&,0™)<*1& $#&* ;)  GB,5#;! HN7,!$&#7'0,0'1%#%)! <!311I<&%!#E!*)'3!7,&%)!
1$#&*<-*I"-E#&I<*'#-G!

3/78"$%8'1*' "$9""**)*""$9'+ )Yo#'/I& <H)#2'1==)8.* '

1)0%& 0#123#- 24#5(67)%8#123

¥ P),-LHHOWHEIHY),&II<* &'<531<&,IAL1&-*CI¥),I13I#B,I<-01$<&*'215 <* 3I<&,!'-)<5,0!
HHOb#1 &151-(H-0 12#<+31%) 1) 12<&A#-CI'G, GI#& (<-'21I<*,&'<5G!

¥ U#,7,&C! 7#52<-'21<3)<&,1$<&*'215<*,310,&'7,0!E&#I1&#2BG!IP),-196#11'-(,3*1%)'3!
<3)Cl%#11<&,15™ &<550%!'"-)<5'-(1$<&*'25, 3IHEI&#2B3!<-0!(5<IBINQIH&(<-'2!
2<&AH-CI¥)'3lI<* &'<51'313'5'2<IA<3,0GIW)'3I'3L)%!$, #$5, FIAR, <)I'-144#1112)!
7#52<-'21<3)1312211AI#13'5'2#3'3GIW)'3I'31¥), 15, &<5!3)&,00'- (1BE#1&!51-(3IE&H!
''3215,1(5<3313)<&03E&H#II 7#52<-'21<3)1<-01(<33,3G!/&#5#-(,0, Y$#31&, 1#&!
0,,$!)<5<*#-1:'5512<13,1$,&I<- -H10<I<(, *HUHL&IGH-(3I<  -012<-15,< Ol*#
<3$)%Y'<*#-G!

#.))0%&'0#123#9::(0,2#/&#,%8<'&6#=#.//>#28/>70,'|&#

X#52<-"21<3)I*)<*15<-03!-15<&(,1 7#511,312<-12#],!'-1*; #IE#&I3d!

¥ W),IE'&3*1'31(5<331%%$, 1<3)1;)'2)I'3H# *1:<* &
3#51A5,15'B,12<&A#-1<3)GIIW)'31<3)113*1A ]
(<*),&,011$!<-011#7,01<;<%! E&H#1*),1<&, <!
LIH80, &I (& 128#$31<(<'-G!

¥ W),I&, I-<-*3HE! M<)<&B&, I<I2HIA-<*#-IHE!
110C!<3)!<-010,A&'3G!IP),-I"*10&',3!"*N3!<3!
)<&01<3!2,1,-*1<-015'B,12,1,-*C1)<3I+IA | ==
\<2B)<II,&,01<-01&, I#7,01A, E#&,1$5<-*-(12<-1#221&G!




L)0%&'0#9<'22'/&2#9::(0,2# /#,3(#1,</2 @ 3(8(#

¥ [/<&*215<*,3! <-0! (<33,3! 5<1-2),0! "-*#!

)1 <*1#3$),8,1&<-I A<2BIO#:-1#-1%) 1 <&*)!

1) E#H&IHE!<2'01&<'-GIH*I"3I$#'3#- I E&H))!

' 3B%!<-0!'3!0,<05%! *#!)11<-3C! <-'I<53! <-0!

$5<-*3G!

¥ W), I$<&*215<*,31:)2)1<&, -N*I& *1&-,01*#!

)1 (&H1-0! ) <<t &1 2'&2117,-%1 %)

(5#A,1<-012<-10<I<(,1\,*! -(-,3C! <31 ;,55!

: - <3'#%),&!1,2)<-'2<5! 0,7'2,3G!  W)13C! "*1 '3!

i 0,*&'l,-*<5! *#! <'&! *&<7,5! <-0! )<3! 2<13,0!
’ Y*,-3'7 [E5'()*1'-* &&L$*#-31H#7,&!%),1%,<&3G!

¥ X#52<-'21<3)I<-01$<&*'215<*,3!<53#!)'-0,&!

31-5'()*IA,2<13,I'"1&, E&<2*31%),131-N31&<%31A<2BI1$: <&0C*) 131 #43$5<- *I1<3!

: 551<312< 13- (13*&<-(, 1, <*), &!<-01)'-0,&"- (1), | (&#:'- (13, <3#-3G!

0%&'0#10,"-',"#'&#ABAB#

¥ W),&,5& T FI<\HE! &1$*#-315<3%1%, <&G!

¥ O#*<AB!:<3! @*G! W4LE*),!/)'5'$$-,3G! | H*3!
&L$*#-1 3¥<&* 01 #-1 L<-1<&%! D% <-0! 5<3*,0!
3,7,-1 #-%)3G! | H-1 ¥)<*l %1 Cl %),1 T#52<-#!
5<1-2),0!<-1,3*<* OI>FF!'55#-14#-31#E1 <3)!
%) 1 <'&G L L&) H#-31 1, &, 1 AL&-, 01 HH %) |
(&#1-0! E&#I! 5<7<! E5#,G! | 43)! <-0! <2'0! &<’
:<3),01#7,&1%),15<-01<31E<&!I<3!.>1I'5,31<;<%C!
2<13'-(1A13"-,33,3C! 32)##53! <-0! (#7,&-I,-*!
HEE'2,31%#125#31®/),1<3)1$<&*'215<* I E&#I!*)'3!
&1$*#-1 '31 3¥55] 2'€25'-(1 *),I <&*)! <-0 )<3! _
5#,&00 *),| &<x! #EI $)##3%-),331 A%l E8
<$SEHY'I<*5%! | $,82,41 1 )| H1¥).&!




! D[

),1'3$),&,G  [IW)'31<3)1'31,Y$,2% 01 44 24-'-1 1 %41 2'&215<* | EH#&I*), I - Y*I DFI*#! >F!
%,<&3G!! _, $!'-1 01 *)<*l <31 <O0'*'#-<5! 7T#52<-#,3! &1$* <-01\ **3#-1%) '&I *#Y"2)!
$511,3 C),I5#;-(HE!),1$)#*#3%-%),3'31&<*, IA, 2#1,3121115<*7 G|

¥ W)&HL(H1X>F>FII#&, %) <-IRFC[FF!I'55#-1%#-31#E!<3)l:< 315<1-2),0! - *#1*),1<'&!
E&#I! &1$*#-3G! | J#I,| #E! ¥)'31 5<-0,0! A<2B! *# <&*)! - %) 1 <& < 3! <&#1-0! *),!
TH52<-#,3GIU#;, 7, &I<$$EHY'|<* 5%ID>CFFFIH#-3HE¥) 1 7#52<-' 2882 15<* 3IE#1-0!
%) &1 <! 4 %) | B&<HH3S),&,! <-O! 2#-*&'AL*,0! *#! <! >G[! $,82,-*! &, 012*#-1 #E!
$)##3%-*),3'3! (5HA<55%G! | 4(<'-C! *N3! ,3*'|<*,01 ¥)<*1 %), 3,1 $8'215<*,31 ;55! 3*<%p!
<&AH&-|EH&I¥),I- Y*I DFI* >F10,<&31<-01:'551)<7,1<I 211151 EE, 2*I1#-1#7,&<55!
$)##3%-%),3'31<-012)<-(-(1#1&125'|<* G!

¥ O<&5%I& $H#&*-(I-I>F>DI-0'2<* 31%)<*l &1$*#-31<&, -1 &<2BBHY6, <&I*#I0#1A5, 15<3*!
%,<&N3I-1IA,&332',-*'3*31<&,!7,8%!12#-2,&- 0IA,2< 13, ITH#52<-#, 31%)<*1: & -2
NHLOFHIAL Y- 2 HEIOH&I<-*I<& 1-#:13)#:-(13'(E'2<-*  13'(-3#EI5'E,G!

C/&6#D(8<#3$%&6(82

P),-1%),121115<*7  I<I#1-*I#EI<3)!'-1%), I<*1#3$),&,1&,<2),3!D| FCFFF!I'55'#-1#-3C!
*)'-(31;'55! (#IE&H#IIA<OI#!:#8&3,G!

¥ e7,&I<I5H-(I$,&HOHEI"|,CI<'&$5<-,31<-013)'$3!;'55!-#I5#(,&IA, I<AB, *I#7 |
A,2<13,HEI0<I<(,10#-, *#1%) ‘& - (-, 3GIW)'31,<-31%)<*]( SHA<SI*8<-3$H&*<*#-!
B51(&-0M#1<])<5*1<01$,#$5,1<-01 (##03!; 55I-#*IA |<AB I4#1*&<7 517'<I%) 3|
|, ¥Y#O31#7 &I5#-(10'3*<-2,3GIIM'E, I<3!; IB-#;1*1'5512)<-(,]  3'(-E'2<-*5%G!

¥ W), |EH#HOI*&<-3$H& < #-1<-010'3*&' A1*#-13%3*,1;'55!A,13) 10#:-1<-01$ #$5, 1:'55!
AEHE2 O-I#A*<-1%) ' &IE##0I5#2<55%G!

¥ U#;,7,&CIA,2<13 HEI<3)IA,-(1,IA,00,01-1  *)1 3#'51<-012&#$3C(&#:'-(1%#18&!
E##01:'55!A,2#1,1'-2&,<3'-(10'EE'215*G!



¥ W)'3<3)'5510'1-'3)1<-011<%!,7,-IB'55!  <55I4E!
*),| $5<-B*#-1<-0|B&'BEEI¥), 1#2,<-3G11J'-2,!
%),3,12&,<*1&,31<&,*),IA<3'3IHE %),
2#3%3* IHEI¥),1#2,<-Cl#*),&13,<12&,<*1&,3!
"'5510',1<-01E#H#0IE&H#II¥), 1#2,<-1:'551<53#!
A, 2#1,132<&2,G!

¥ W),&,1'55IA, I<I7#52<-21;'-* &12<13,0!A%)!
%),3,1, &1$*#-31;%)I<BBI#E¥),10,*&'l,-*<51 EE, 2*31%#1%) | <&*)1<-0!I<-B'-0G!

¥ J2B-,331E&#II-)<5-(1T#52<-"21$<&*'215<*,31:'55'-2&,<3,151-(10'3,<3,1<-0!
0,<*)31<&#1-01),1:#&50G!

+'7,-1%),I<AH#7 ,1&, $H&*CI*), 1$#* -*'<Bl &1$*#-I#E!-11,&#13!  T#52<-#,3!<55I<*I*) |
3<L™,I'3N<&&#;-(GNV,*C1¥),1-11A,&3!0#-N*15",G!

4"*8II9%III>?I+’)I@OZA)#* 1

HN7,!-,7,8),50 11%3, 5E#1**#1 A 1341, 13#&* #E1$8#%), *GIIHNIN13*I<! (1%G ! H!13<;!
)<*IH13<;CI<-01HI),<&01;)<*I¥) IU#5%II$ & *I3<'0#11, GIHI; & 196! A##B3IA, 2<13, IH!
)<OP#Glic,2<13,1;%)I<SEHEN; 3, *&1%)3IA#E-(11$I'-3'0,1l,  CHI2#150!-#*I2#-*<"-1%)'3]
EH&I<FH-GIHN <O (*1%) 1 GIP&™-(1;<3¥)<*#  1*5 *GI

45%#1()!7,&%!;,55!0#-,1<-0!
E#&I<*'7,C1I*, 7, N3I<-01X<-,33<N3!
I#7' 1#-5%1* 553I$<&}HEI¥), I3*#8%G!
B P)<*I'31#2218&8&-(1-#;!-1%),]
E 1-3,4%5,01,<&*)!;'55!<EE,2*!,7,&%#-,"-1
%), -#&501A,2<13,1¥),3,12)<-(,31<&,!

: : : LN . |\ (- (HEIW&'AL5<*#-GlICTHH!
OF-N*1, Y, 271061 I417<B 11061 #&OIE#&I*GIM, *N3I5#4BI <2<, 13<0631&, (<80 (1* ),
E1*1&,HE!),! <&*)N312&13*<5!1$),<7<5G!

HE!%#1N7,!13,ED-70#"0(/-(?&.,(3"%(M$, C!%#1!B-#;!*),10<-(,&!*)<*1*),I/<2'E'2!
O#&*);,3*I'3I-GIIV,*CI*)'3I'31#-5%! $<&*IHE!*), | 3*#BYeT)#;12#150!),!<-0!X<-,33<!




! D

2#11-"2<* 1%) NH&EHZIHE <!, #&50!5*, & <5588 <$<&*dIW),%!)<OI#!*<B, 1" 1#- 1A™ I<*I<]
*1,GNI#C!"<32<0'<!;<3I<-1,<3%!-<&&<*'7, *#12#111-'2<*,1%),10<-( ,&GI4E* €55C)!
)1(,12™*,315'B,1J,<**5,Cl/#&*5<-0!<-0!,7,&%*)"-(I'-!1A,*;,,- CI*),\#$<&0%!*#!*),I1$1A5'2!'3!
7,8%!&,<59!7,&%!32',-*'E'2G!

e*), &;'3,!B-;—!<3!*),!“<32<0'<!JlA012*'#-!i #-, CIH&!"JICI'3I<I2#-7,&(,-*!
$5<* AH#1-0<&%!*)<*13*&,*2), 3IE&HI!-#&*),&-1X<-2#17 ,&|H35<-0!"-I"<-<O<#9#&*),&-!
"<B'E#&-'<I'-1¥),Ih-*,01J*<* 3 GIKNI3!)1(,G!

HEINHS, M) <H11-0,83%<-01(#5H#('21&, <3#-CI%H#INS5I2#1$8.,) - 0N#;1¥),3,15#2B,, 0!
5<-011<33,312<-I'-3*551* &&H&!'-1¥) 1), <&*3IHE!5<-010;,55,&3!-, & !*), 10#8&*)14],&'2<-]
2#<3*BC1*N3IAY!-#I1,<-31'31*IE, <&ISHE&-GIH*N3I32' -2, 1<-01'*1'317, &% C! 7<808:813G!

P)<*N3!,#&3,!'31*) '31$#*,-*'<5IE#&IS#33HE!S'E,!"-1¥),1I'65'#-3!;<3!-#*1&,<55%!
0'32#7,&,011-*51*),1IZFN3!<-0!I'55#-3HE!$,#$5,1)<7,IA,,- 1$1*I'-*#)<&IN3!;<%!A,2<13,!
#EI'(-#&<-2,G!!

W),1"Ji1'31<17,8&9615#-(CI35#$'-(CI31A01 2+ #-!
J#-,12),8,1%),1L1<-10,1:12<1<-0!+#&0<!

$5<* 3IAT1$I<(<-351%),1112)114&,
3'(-'E'2<-*19#8&*)141,&'2<1/5<* GIP)'5, 1%)'3!
1<0613#1-010,3*&12%'7,1 -#1()CI2#-3'0,&!%)<*!
AN <2'E21/5<* I'3)<I],&-(1),IL1<-10,!
112<I$5<* 1#-1*31A<2B3'0,CI*#1%),13#1%)G!




HE1%#1N&, 1%)'-B'-(1%)<*1*)<*NBI<ISHHHENHT |, -*1<-01% -3HIA *; 1% 2%4-'2]
$5<* 3C1%6#11<&, I<A3H51* 5%I&' ()*GIIP, 1<&, 1&'()*!'-1*), I'QQEE!*), 16'-(#E!:'&, I<-01 <55 #E!
*)31% -3H-I'3IA,-(11-5,<3),01'-1;<%31¥)<*)<7 1I31A3*<-*'<5  I'$<2*1#-1,<&*)N312&13*C!
<-0 N13*HEEI)H&GHIX<-2#17,&CIP<3)'-(*#-1J*<* Cle&, (#-1<-019#&*),&-!"<5'E#&-'<G |

= L)

: 3 a—Mt Meager
N Q& A M Caylay
. QS ~ Mt Garlbaldi
R A~ Mt Baker

\y A— Glacier Park

" a—Mt Rainier

% (ascadia Juan deFuca Mt St Helens
} Subduction 2 A”A~Mt Adams
ubduction Zone ‘ R
¥ d i A— Mt Jefferson

A — Three Sisters
A — Newberry Volcano

A—Crater Lake

A — Medicine Lake Volcano
~Mt. Shasta
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PHLA(F*-(I 1% 2)-'2<5CI¥), I|#-, I3, 5EI 7<&',3!"-1;'0%)I<-015' 3IHEE 3)#&.,!
A1 -<&I"<$,1@,-0#2'-# - 19#&*),&-I"<5'EH&-'GIH*1¥) -1$<33,31%)&#1()!e&, (#-!
<-0IP<3)-(*-!  *H<AH1IK<-2#17,&IH35<-0!'-Ic&*'3)"#51IA'<G!

W), L1<-10,1:112<1$5<* 13! *&<-37,&3"-(11-0,&-,<*)1*),19#&*)14],&'2<-1$5<*,]  <*|
<PPE&AY'I<* 5%!*)&,,*#IE#1&!I'55'],*,&3!<-01*)' &* %! *# E#&* W F B! <!%,<&C!;)'2)!"3!
<AHL*I*)15,-()HEI1™*1*<B,31%#1&!E'-(,&-<'53I*#1(&#; G!

e-13,2#-01)#1()*g1*)<*10#,3-N*13#1-013#| A<OC!0#, 3I'a!
9#g!"*N3!<!7,&%!A'(10,<5G!

"#-3'0, &I EH&I<II#, -*1¥)<*I<BSBIHEI¥)'31I#7 1, -*CI31A012*#-Cl)  <31#221&8&,014#7,&!
I#&,1%)<-17FF1%,<&3GIM'B, I<IL<$<-,3,|A155 **&<'H) <NB*#$$, 01*#1$'2B11$!1$<33,-(,&3C!
#),IL1<-10,1:12<I$5<*, I'313¥12B1 <*1¥) 1 0(,HE!*),! #EIO#&*)!4,&'2<! $5<*,1<-0!
$<33,-(,&31<&,128&#;0'-(IA,)-0'"*I5'B,13<&0"-, 3G W), 1$&,331&,N3! A1'50'-(1<-01*)#3,!
$<33,-(,&31A,)-01%), lI<33HE!S$ #$5,1<&, I*8%'-(IFHIS13)!  #- *1¥) 1*&<'- GIIWW E#&2,IE&HI!
<55#E#3,IA#0, 3CIH&I-1¥)'312<3,1¥) | $5<*CI12<-N*13%<-01*),&,1'-0,E'-'* 5%G!!!!



W)'315<-011<33CI¥),IL1<-10,1:12<! $5<* €)'2)I'31A,'~(1)'-0,&,01A%!*), 19#&*)!
41,&'2<1$5<* Cl)<3H#1I#7 1A, 2<13, HE!$)%3'23G!IP) -I"10#,3g!<55!U ,55!:'55!A&,<B!
S5##3,BW)'3!'31%), |A<3'3HEIJ*, 7,1<-01X<-, 33<N3I0#211,-*<&%G!

C1*1™*1'312,&*<'-5%!-#*1¥) I #&3*1$<&*G!

B22)9%".)'+ #)".

P),-1%),10#&*)141,&'2<1/5<* |E'-<55%10#,3!l  #7,CI'*|;'55% A#1-015'B, I<|3$& - (B4*!
K <HH| 1%) 1& 2#'5CI5'B, I<ID(<(, 13)#*(1-1*#19%#18&!13)#150,&C!;'55!&, 31547 GFI<-0!Z !
HE!*)<*N3I<55!"I'3C12#-3'0,&1%#1&3, BB R BIUEDIA, |<|5#2<5'],01,<&*)Q1<B, 1<-0C!
<5*)#1()IA<0!,-#1()C 1*),1;'0,3$&,<010,3*&12*#-HE!3,'3I'21I1#7 | -1 #1501A, !
' I<BI2#1$<&, 01+#1:)<*12#1501)<7,1)<$$, -, 0G!

CL¥)<ANBI-#*1) <1 J* 7 IH&IHCIH& 1#),&!15,#$5,)<7,13,,-1*)  &#1()!31$,&-<*1&<5!
5,-3,3G!

P)<*l;, N<7,13,,-I;#150!A,125<33'E',0!<3ISW),IX,&%!c'(le-,GT!!!

W)<H,-*<'B31%) 1 +& - 1(7'-(1;<%1<551<*I#-2 GIIW)'3I'3!  <-1,7,-%1 #)<]
3,'3I#5#('3*312<551<IE155hI<&(-1&1$*1&,1)'2)'31¥),15™ &<5I1-]'$'-(IHE!*), 1" E&HI I*#S$!
H AHHICIH&IT'2,17,8&3<Cl<-01&,315*3!'-I<!I<(-*10,],<&*)Q1<B, ¥)<*I;'551A 13#1,:),&,!
AX,-l NG I<-0IDFGEI2#-3,87<*7,5%G!

P, N&,!*<5B'-(10,3*&12*'#-1#-1<11<33'7,132<5,G!!!

W),1-<%3<%,&3!:'551<1*#'2*'2<550613<%HNI12&<]%G!W),%!:'55!<3BTLSE &
%o#11)<7,akT!

W)'3I'315),&,1%),132<&%!32',-2,I#E!1$<3*IA&,<B312#1,3!"-*#1$5<%C!

+ H#5H('21)'3H#&Y6!* 5531131%)<H: %) -1¥) 1"<32<0'<IJ1IAQL2%# -lif-,1¥),&,1)<7 !
A,,-IRD!,<&*)Q1<B,3!-*),15<3* DFCFFF%,<&3G!I J#CI&#1() 5o <-, <&*)Q1<B,!,7,&%!
>R7A%,<&3C!('7,#&!*<B,G14-01;, IB-#;1*)<*1¥) 15<3* <&*)Q1<B, #221& &) #- I*)'3IE<15*1#-!
L<-1<&%!>.CID FE®)<*!,<&*)Q1<B,;<3l<-1, 3% |<* ONGFlI<(-*1 0, #&!I#&,G!



! >F

C<3,0!1$#-1%),1$&,7'#13IE'(1&,3C!;, N&,!I<*I<A#1*1?D[!%,<&3¥<!>R?!%,<&!2%25,G!!

H-1#%),&;#&03C!;,N&,!;<%#7,&01,'E#&!*),!c'(le-,G!
M,*N3!$<13,!),&,E#&!<!3,2#-0G!

W),I5<3*I%] 1 %)< %), 1" Jil2##B, 0IHEE), I/<2'E'219#8&*);,3*1:<315<&(,5%)!
1--)<A' * 01A%!I#0,8-13*<-0<&03G!IV,3C1¥),&,1;,&,19<*7 141, &'2<-3!1¥) 1< & <1<-0!

7,-I<IE,:13,5 &3GIIV, *CI#1&I1#0,&-)1(,!I *&#$#5'3,3!; &, 1-#-  ,Y'3*-*G!
| 1 417F13,2#-01,<&*)Q1<B,1'31,3*'|<* 0I*#I A, I'-1¥) 154 I*#1]'0 I"N3!-1#&0,&HE!
I<(-*10,G!

| 1 4-1,<&*)Q1<B,1¥)<H5<3*3I1GIHHII-1% ISMHL)*H#IA I -1%) 1)) 'N3G!

|1 4*1%411-1% 31; N&, I5##B'-(I<*1<-1ZG!

| | WHIE,,51<-1 <&*)Q1<B, I¥)<*I5<3*1%)& 1I'-1% 3CI06#11<&,I'¥),1'03%  #EI<1)()!ZQ

I 1 C,9%#-01%)<*1; 12<-1,Y$, 241<-1 <@*)Q1<B,1¥)<*I5<3*3IEHL&II-1% | 3HHIA I<INIHE]
A** &G!

C%!2#1$<&'3#-C¥),! D ZNM#I<!/&' *<1,<&*)Q1<B, !;<3!I<! .GN<-0 15<3*,01#-5%!D[!

3,2#-03G!V,*CI'"*IB'55,0!. 81#3$5,!<-0! 2#3*.IA'S5'#-GI'W 0,3*&12*'#-1"*1;&#1()*!;<3!
[#-11,-*<5G!

W), &,1<&,1218&,-*59%6!#&, 1*)<-!
3,7,-II'55#-1$,#$5,15'7"-(1; %) !

%), 12% SIHEI) |/<2'E'219#&*);,3*!
<-0l;,1<&, I*<5B'-(I<A#1*1¥) |
H&3H-<*1&<510'3<3* &I'-1%), |
)'3*H&YLHEIIHE*)I4,&'2<G ]!

h-'I<(-<A5 ,@

C%!2#1$<&'3#-CI&#1()5%!%)&,,*)#13<-0!$,#$5,!0',0!"-! J<-1:&<-2'32#N3!D"F.!
<&*)Q1<B/<-0!-,<&5%!*;#1*)#13<-0!0',0!"-! Ul&&'2<-,! <*&'-GIH-1<00*#-C!-,<&5%!%)&,,!
)1-0&,0! $,#%$5,!0',0!"-! U1&&'2<-,1J<-0%<-0!<!))#$$'-(!>FCFFF!0,<*)3!;<3!*),10'&,2*!
&,315*I#E!*)FEDDIWH#)#B1!,<&*)Q1<B;! L<$<-Cl;)'2)!5,E*II>>FIA'S5'#-1-10<1<(,3!"-1"*3!
<B,Gl!




J1EE'2,*#13<%C!*),&,!"3!-#1;<%!; N&,!&,<0%!E#&!*),12<&-<(,!*)54%!<),<0G!

A31HI¥Y-BI<A#1*1%)'3CH%II'-0I< 1*#1 <+ 2<5506! (#, 3IA<2BI*#1%) DMRIH&*)&'0(,!
<&*)Q1<BI-1¥),1<& <HE!*) 1J<-1: &-<-O#IX<55 06!'-1J#1*),&-I"<5'E#  &'<GIH!;<3!"IA'A5 !
2H55,(,I-IJH1%),&-I"<5'E#&-' <I<H¥), I¥] CI<5M#1()I<I3<E,|,-#1()10'3*<-2, 13#1<31-#*]
)<7,1)<Ol<M&I0<I<(,GIIW),I>RN#1&3!-,:3120625,12#7,&,01%),10,<*  )I<-010,3$<'&!1$!
25#3,1<-01$,&3#-<5G!

Cc1'50'-(312#55<$3,0C1&<]#&13)<&$!(5<3315™* &,01%),13*&, *I<-OD§B12#55<$3,0G!!
U,<&*:&,-2)-(13*#&' 3HEIE'&3%1&,3$#-0,&31)<7'- (121 *I#EEIS |BIEQHII$, #$5,13*1 2B ! "-!
2<&311-0,&!%)#3,IA&'0(,3'313#],%)' (! *)<*IH!;'55!-,7 &IE#&(,*G!

U#;,7,&CI*)<*1<3I#-5%!<1.GlI<(-*10,!,<&*)Q1<B,G!
.Gg!
"<1HLNI<( ) <HIKINGFIH&IA ** &) 5104 #I<ISH$1E <*,012*%al

@<33!0,3*&12*'#-G!

J2',-2,CI-#*11,Cl-#*13*,7,1K1<%5,C13<%3!*)<*10,3*& 12*'#-IE&#1I<!"Ji  1,<&*)Q1<B,!
;'58,- 2#1$<33I<-1<& <I#E!<*!5,<3*!)1-0&,0!<-0!E#&*%!*)#13<-0!3Q1<&,!I'5,35!1P™*)"-!
*)<*1<&,<15<%3!1J,<**5, CIW<2#I<Cl/#&*5<-0C!O01(,-,C!I<Bd5%I$'<!<-0!#&,G!H*I;'551A !
2<&-<(,1#-13*,&#'03G!



W)'-BI<A#1*1"*dIW),I$#S15<#-I#EI9#&*)&'0(,I'3'EFFR$B513G!",&*<'-5%!'-IDMRI*), |
)<AHFIIFE),12%0%0!; &,15,331%)<-I*)<*- 1A, &GU#;,7,&C  1%),10,<*)3!$,&!0<%!<3!<!
&,315*I#E!*)<*I5#2<5",01,7,-*1;,&,!13#],I" 2IE<*<5™ 31$,&10< %!<33#2'<*,0!;*)1*),1,7,-*G!

P)<*1:#1501<!1<33'7,!,<&*)Q1<B, #-1¥),132<5 HE!;)<*; N&,I*  <5B'{I<A#L*I0#!*#!
*),1$,#$5,15'7'-(I'-1%), I9#&*);, 3*al

H*1;#150!0,2'I<*,1%),IG!

W), 1, O*%6I&L*)HE ), < &IBIF)<H $ H#$5, 1¥) <]
<&,-N*I'l1,0'<*,5%!2&13),0!A%!E<55'"-(!A1'50'"- (355!
-011$10%'-(E&H#IIA,'-(13,&&<* 01 A%IE<55'-(1(5<331<-0!
0,A&'3GIW)<*N3IA,2<13,I*N3IA, -1, 3% |<* 01%)<*13#] |
&, |E, *HEIAGHB, -1(5<331:'5515"* &IOH;-*#;-1J, <5 |
<-01#*),&12'* 3I5'B,I*GIW),|;'-O#:; 31+#1%) |
3B%328<$,&3!-1%#3,12* 31<&,10,3'(-,0*#I AG#;!
#1%,<&0V'-1<-1, <&*)Q1<B,GIP™)I-#;),&,1,53, 1 (#!
AL*10#;-CI*N3I<I31&, IA *1¥)<H) 1I<- 1A, -(31H-1%),

3*&, *1*&%'-(1,32<$, 1*),13)<B'-(IE&#I1*)#3,|A1'50'- (3!
“SBIA, 241,17 2% | H#I¥) <HIE<55'-(1(5<33G!

45#-(1;%)1%)  <*C15<-035'0,3!'55-1-0<*,1 *),1&, (‘#-1<*1%),17,&%!5 <3*GIIW),&,N3!
2FCFFFI$ #$55'7'-(1<-0L#&B'-(I '-| J,<**5 1<5#-. GIIW),% 'SB\,IE<2,01:"%)13#5'01(&#1-0!
*1&-,01'- *#1<13;<I$%!2)<#317'<! 5'Q1,E2*#-GIW)'3!I'3I<I$&#2,33!A%!;)'2)!¥), !, <&*)13*<&*3!
A)<T7'-(I5'B,I<I5'Q1'0G!IW), I$&H#AB, I'31%)<*1¥) & 1<& 1A1'50'-(3CI3#], IHE!*), I*<55!
3B%328<$,&3CIALSHI#-HSIHEI*GIIH-IE<2*CI*N3!, 3% |<*|BIKBAD[MIZE*),IA1'50'-(3!"-!
J,<*5 1<&,IA1'5*I1#-5'Q1, E'<A5, I5<@IHI<(-, CI32)##53C10<%2<&, 3C!)#3$*<53!<-0HEE'2,!
AL'50'-(312#-*<'-'-(1#13<-03HE!$, #$5,1<55IHE1<13100,- 1A, -(131A\, 2*1*#1%) 11-3*<A5 |
3)'E*-(1,<&*)!1-0,&!%),'&IE, *G!

HE!%#11*)#1()*1*)<*1;,<3!A<0C!2#-3'0, & E#&!<!I#],-*1*)<*1/#&*8§-0N3!3*<*,15'Q1'0!
E1,5!<-0#%),&!3*&12*1&,3!;)'2)1)#13,3!,7,&%*)'-(\E&#1!,5,2*&'2<5!31A3*<*'#-3*#-<*1&<5b
(<3!*,&I'-<53C!13"*31#-1%),17,&%!3<I,!B"-01#E!5<-01*)<*1;'551* 1& - I*#1113)!1;),-1*),1"Ji!



! >7?

5,*3I5##3,G11431%#112<-1'l<(*-,CI'-E&<3*&12*1&,!;'55!2&11A5,!<-81%),10&<I<!$5<%3!#1*C!
*),3,13,2#-0b*,&!10'3<3*,&3!;'55!115*'$5%G!!!

e-5%!%),-Cl<31*) 13)<B'-(131A3'0,3C!0#,3!%),1&,<51* &&H#&IA, (-G

C$907".%%$&'D)*.#08.%/$

4-%#- 1 )#N<3!13,,-IVH#L*1A, 170 #3HE!*), IL<$<-,3,*31-<I'I<-0 I*),!
f,2,IA&!>.  #*31-<|'N-I>FFR!'-1H-0#-,3'<I2#150-N*!),5$!A1*!:#-0,&!; ),-1%),1;<7,!
1$#-1,<7,#E!0,3*&12*'#-1;#150!3*#$G!

431-#* 0CIL<$<-,3,]A1'50"-(13*<-0<&031<&, |, Y*&,1,5%!1)()I<31<I&, 315*HE!¥) &l
Ik | Y& -2,1:013,31'21,7,-*3G IV, *CIA, 2<13, IHE ¥, 1#2, <-N3I$#; &I-#-, IHE!
M <HAL'S0'-(1$&#;,3312#15013<7,1%), IG!!!

7 181 YS$,&'-2,1:%)], <&*)Q1<B,3C!¥), |, 3¥|<* HEL:O@41%)<*  #-5%D?CFFF!
Y5510, 1I-1% ), 1= YXA'(1"JiIIQ1<B,Cl<-01%) 131A3,Q1,-**31-<I'CI'3I5<1()  <A5,Gl!

AE* &I<55CIL<$<-I'3IB-#;-I%#1)<7 IA, ,-1$&,$<& 0IE#&!¥),!13,'3I'2! ,7,-*I#E!>FDD!
<-01%),'&IA1'50'-(313*<-0<&03!<&, 112)1)'(),&!*)<-1¥) INGIGIV, *Cl-  #*)'-(1¥), %! 2#15010#!
2#15013*#$I¥), HH& &, -*IHE];<* &I¥)<*:<3) 01<3)#&, | <-0! &<7,01%)<H2#1-*&II<E* &!%), !
<&*)Q1<B,BW),IL<$<-,3,|,<&*)Q1<B, #EI>FDD!:<31%) '&I#:-131A012* #-1]#-  1,7,-*G Il
W)<*1,<&*)Q1<B,12<13,01%),1 -+'&, 12#<3*5'- I*#10&#$13,7,&<5!E,*I<-01%),18,315*-(!
*31-<|'132#1&,0%),15<-015'B, I<!('<-*1 &<3,&G!!!



W),! >FERIJ1I<*&<b4-0<I<-1,<&*)Q1<B, !<53##221&8&,0!<5#-(I<!*,2*#-'2!
31A012*#-11#-,1;),&,1%),IH-0'<!/5<* Cl<-1#2, <-'21$5<* C! ;<3 IA,-(131A012*,0!A,-,<* )!
*),1c1&I<!2&#b  $5<*CI$<&*IHE!™),15<&(,&!J1-0<!$5<*,G!

"#-3'0,&!"-1A#*)I#E!*),3,1,7,-*3CI*),I'5513*&<*'#-I#EI<IAL12B *I#E!, <* &!'-1%#1&!
)<-03GHM;VI<('-,1%#11*&%'- (I #1*) &#;1¥)<*IAL2B,*I#E!;<*,  &I<*I3#] #- CIAL*I3#I,#-,!
,53,1;<3N)#50"-(1%#1&!<&I3IE'&I5%0#;!31$$#3,1*),1$,&3#-1)#50'-(1%+#1!3100,-5%!5,*!
(# GUASIHEI*)<*I$,-*11$!, -, &(%!<-0!3*&,-(*)1%#1!;,&,1$&H\, 2*'-(! '3I-#;IE&,, *#*#331*)<*]
;<*,&I#1*,<&0G!

W)<*132,-<&H#CI<5*)#1 (K!
&10'1,-*<&%!,Y<I$5,CI'31, Y <2*5%!
)<*1)<$$,-,01'-1A#*)1) I>FDD!
L<$<-,3,1<-01%), I>FFRIH-0#-,3'<-!
<&*)Q1<B,3G!

H-1%),IL<$<-1Q1<B,Cl#-, I* 2*#-'2!
$5<* IALF*-(11-0,&-, <) I<-#*), &!
$5<* 1)<0IAL'5*11$!$&,331&, 1#7, &I<I5#-(1$, & HOWE!*| GI1422#8(O#1$)%3'23CI*)<HEH#&2, |
)<OP#IA 1&,5,<3,01<-01%)<*1&,5,<3,1&,315* 01'-1¥),10'3$5< 2,1,-*|  #E1-'I<(-<A5,!
<I#1-*3E!;<* &I<3I<IDAFI'5, IA%IN[II'S, 313;<*)I#E!3, <ES##&! |, &B,01; ) II#+#-  Gl1&b!



3#1,1,3*1<*, 3I'"*11#7,0!<3!1112)!<3!D.RIE,,*! *#),1,<3*b3#1*),<3*C!<-0!1$;<&0!
<PP&AY'I<*59R?E, *GW)'3IS0'3$5<2,1,-*T12<13,0!1<33'7,I<I#1-*3HE!;<* &I*#!] Al
*)&13*1*#;<&01*),1'35<-0IHEIL<$<-I;*)1?2?2IE##*1,<7,3C!I<3!;, 55!<31#*),&!0,3*'-<*'#-3G!

W)&HLOHLH¥) 1/<2'E'21A<3-CI¥), |, <&*)Q1<B, *&'((,&,01*31-<I' 1;<&-'-(3! '-!
“11,&#1312#1-+&',3 (A*13$,,031<$$8#<2)-([FFI'5,31$,&1)#1&C1),1*31-<I3$,0!
#1*:<QOIE&HI1*),1,$'2,-* &CI(,- &<*' -(IDDI*#ID>IE, *1<7,31;)'2)I3*&12BI*¥),124#<3*3IH#E!
_<1<1<-01U<;<"GIIH*I<53#1$&8#012, 01 <7, 31<5#-(1%),I'35<-0#E1J), 19%<!"-1+) |
45,1 <-1H35<-03-0 NE##*1;<7,313*& 1 2B 1), I'<5'E#&-'<1<-01e&, (#-12#<3*31)#1&3!5< 55 !
C1*™¥10'0-N*13*#$1*),&, GII4IE155!DZ!)#1&3I<E* &1%)<*I0sT<(BD1<B,C!;<7,3!'-1%),1&<-(,!
HEIDIEAHEH1-01%), &1 <YbI#1*) |1 2#< 3 IHE14-*<&2*'2<1<-012<13, 0I<ISHEHHE ) |
J15]A,&(,&!H2,13),5EI*#IA&, <BIHEEG!

c%!*), ¥, 1%), I <* &1&,2,0,0C!"™*; <31<$P<&,-*1*)<HIE<&!#&,10<  I<(,!<-0!5#33#E!
5'E,!;<3I<!1&,315*I#E!*) 3l <B5I#E! <* & I*)<-I*)<*IHEIF) ¥ <5BINGF!,<&*)Q1<B,G!

P,I<&,IB'00-(1#1&3,57,3!'E!;,1*)'-BI*)<*1)'3*#8&%! ;#-N*!&,$,<*I"*3 S5Et- I*),12#<3*3!
#E!9#&*)141,&'2<G!

LR CHEY)

H-IDAZ.I<I$<5 #(,#5#('3*1;*)1*),IhJ+J1A%!™),!-<|,I#E!c&'< -14%,<* &1 <-0!
(&<01<*,13*10,-*1f<7'0!V<I<(12)'10'32#7,&,0!<-2',-*1<&&#;(&<33!1-0, &I<I*#$15<%,&IHE!
3<-0!<5#-(19,<)1c<%!"-1e&,(#-GNW)<*10'32#7,&%!5,0!) I*#1A5 ' 7,1*)<*1¥) 1(&#1-0!
3100,-5%!3<-B!A,5#;13,<!15,7,512<13"-(1*),!7,(,;*<*#-1*#1A,!  B'55,0!A%!3<5*;<* &G!

H-1<00™*#-QIV),1+)#3*1:#8& 3* I'3I<!(&#7,#ED,<0 CIA1*13*551$<&*'<550!3*<-0'-(C!&,0!
2,0<&3#-1%),IA<-B3HE¥), I"#$<5'316'7,&)-,<&!¥),IP<B)-(*#-!  2#<3*BW),3,1&,|-<-*3!
HE(H5H#('21) 3*#&Y%!<&,13$&, <OW1*I<5#-(I<I5#:13<5*1<&3) H)A-#&*),&-IA,-0'-1%) |
&'7,&G!IW),13*&<-(,1I#-11,-*31  )<0! $1]]5,0!$,#$5,!'-1¥),1<&, <IEH#&I<I5H#-(1*'|, Gl #&!
%,<&3CI"*1)<0IA, -1<3311,01%)<*1<!(&<01<51&'3, HE*),13,<!5,7, 5!,7,-*1<55%!'-1-0<*,0¥) !
1<&3)%!<&,<!<-0!B'55,01%), 1*&,, 3147 ,&!*'],G!




W),-CI-IDAZ" CY*;<* &1<-0IV<I<(12)'1)<01¥) IA&'E5'<-H'0,<IHE* 3¥-(1%) |I1%&, 3!
<-012#1-*-(1%),1&'-(3GIIP)<*I*) 05 E#1-0I'31%)<*1¥) 31 5#-(10,<0! &,1-<-*31 )<01<55!0",0!
<H1%),17,89613<1,1¥'] C13)#&*5%I<E* &!D. MG I6##*13<I$5,3124#-E' &I, 0F)<*1¥),1*&, 310", 0!
3#,*11A *;, -ID.MI<-0ID FFG!

H-IDAN[CI<-I'-* &-<*#-<51* <|IHE132' -*'3*3](<*),&,013<I$5, 3IE&HI!*),124<3*HE!
%) 19#&*);, 3*1<-01<32,&*<"- O¥)<*1%) 12#<3  *I<B5I<5#-(Ic&'*3)I"#51IA'<CIP<3)'-(* #-!
J*<* Cl<-01e&, (#-13100,-5%!08#$$,0! 01, I*#! |)<*12#1501)<7,#-5%IA, -I<I7'#5,-*]
<&*)Q1<B,G!1:1&*),&CI¥),%!<53#10,* &I'- 01¥)<*1¥) 131A3,Q1,-* 1*31-<I'!A&#1()*"'-13<-0!
)'2)12#7,&31%), 4#$15<%, & 3IHE! (&#1-0G!

L<$<-,3,1)'3*#&'2!&,2#&03I<E3#I$#'-*1*#1,7'0,-2,! #E!<0,3*&12*'7 CI<5*)#1()
0'3*<-*5%!$&#012,0C!3,'31'A-0! *31-<I',7,-*G!IW)<*N3!A,2<13,1*),'&!2#<3*!;<3!3*&12B!
A%N\13*1*)'3IB"-0I#E!*31-<I'#-1L<-1<&%!>.C!D FFG!!J#CIA%! 2#I1g5 §*132',-*'3*31)<0!
2#1,1*#11-0,&3*<-0!E&#1!*),1$)%3'2<5!(51,31#-1*),19#&*);,3*12#<3*C  I<-0!A%!3*10%'-(!
*) | ES#;I#E*),1/<2'E'2!e2,<-C!32',-*'3*3)<7 |E#1-0!<10'&,2*! 2#-- 2*'#-1*#1*) 1$&,7'#13!
"Jil,<&*)Q1<B,!<-0!*),ID"FF!*31-<|""-IL<$<-G!

H-* &, 3%-(5%C(#5#(3*313"-2,1%)<*1¥] 1)<7,101(I*#1%),|  A<-B3WHE!5#2<5&'7,83!
<-0IA,<2),3! 1% | <& <K-01&,7,<50 I*)#13<-031#E!1%,<&3WE!5<%,&3#E!3<-0C!,Y<2*5%!5'B, !
K HHEI), IL<-1<&%ID FF!,7,-*GlIU#:,7,&C1*), %N7,1<53#1<32,&*<'- 01¥)<*1*B,15<0%, &3]
3)#;1¥)<H1¥) 1I5<&(,3*1,7,-*3HE!*), I"JiH#2218&, 013# |[CAFFI*  ZCZFF1%,<&3!<(#G!



W)'3,<-31%)<*1%) 1| <-1<&%!D FF!,7,-*I$<5, 31 I2#I$<&'3#t-14##1;)<*  1;'551#-2!
<(<-1)<$$,-I1%),1<&,<G!

"4#.3,87<*7,5%C!32',-+3*3IA,5',7,1¥)<*1<1: 155! @<&(-161$*1&, IE!*),1"Jil: 55!
2<13,1%),1"#-*- *<51]) SEIE&#II"<5'EH#&-'<IH#"<-<O<I*#  08H#$IA%I<H5 <3+ IE, *Cl<-O0!
%), -1&, A#1-012FI#IDFFIE, **#1%) I: 3*GIW)'3!1#7,1,-+1;55  13100,-5%!<-0!
2<*<3*&H$)'2<55%12<13, 1¥), IS#3BIHE!<-0%!, 5, 7<*'#-1<-012#I$&, 33 #-#J1)<3IA, -(<'- 0!
A%!¥),I3LA0L2*H#-IHE) 1$5<* 3147, &1%),12,-*1&', 3GIIW) <1 3$&-(11$!<-OIH#1*IHE ¥, |
3,<E5##&!:'5510'3$5<2,1<33'7, I<I#1-*3HEL <* &1<-0I-1-0<* 1¥) | 12#<3*<515<-03I#E)!
[<2'E'25%)1< 131A3,Q1,-*1*31-<I'G!

e003!1<&, 1¥)<*1: 1'5513, 1%)'31, 7, -*I-I#1&I5'E,*,31A,2<13,  132',-*3*313<%!*),!
2)<-2,31<&,IDI121%)<*1*)'311<33'7,13)<B,&!;'55!*<B,1$5<2,1;'%)'  -I%),I- Y*I[F1%,<&3G!lc1*!
0,<01*&,, 31<&, I-#*1%) 1#-50p1#- 31* 55'-(13*#& 3WE!<3310,3*& 1 2+ #-17'<I 7'#5,-*13) E*-(#E!
*),1,<&*)N312813*G!

9<*I71 '/1#$5,3N !#&<5!*&<O'*'#_3!<&’ '&'E,'
SNBRHE! BIHE),13) EX-(1,<&*)!'-1%),!
<&,<G!

H&Y-3*<-2,CI%), &, I'31<I3*#& 98 <*1)<O!

A,,-1$<33,010#;-|[E&#113,7,-!

(- &<*H#-3HE) IUL11<%I<)*1$ #$5,!'-!

C&'*'3)I"HE1IA'<GIIB, 5<H- (%) <H*&<O*#-!

“IDA.RCH),-I "), E! #EI¥),*&'A,CIM#1'3!
O##BI'3CI3$HB, I<A#1H)#:IX<-2#17 & H35<-0N3K2),-<Ic<%!$ #$5, 1:,&,13100,-5%!<-0!
7'#5,-*5%!;'$, 011 *1A%b!<-1, <&*)Q1<B,!<-01*31-<I' QU,I3<'0I¥)<*1¥) 13)<B'-(I#E!*),15<-0!
SHHBISE<2 1< (1<-01¥) <*1%)15<-01 3<-BCI<-01%),1$,#$5,1;,&,13:<55#; 0IA%<+ &1 )1
<P #+<5I5#3, HEIS'E, GIIO#*#- 131&7'7,0G!

W),!),<OHE!) |@<B<)1*&'A,Clc'55%!c<52)Cl<53#1*#501<I3 TEEZAIW), & *&<0'"* #-!
3$,<B3HEN)#;I<55HE!),1;<* &1&,2,0,0/E&H#I19,<)Ic<)'-IP<3)  -(*#-1J%<* 1#-5061 %4
2#1,1813)-(IA<2BI-1<-0'-1-0<*'-(1¥),1 &, 1&, (#-C1<1*31 <I'G!



! >Z

J*#H&' 3IE&HI*),1*&<0™*'#-3I#E!¥),I")-##B C)!@<B<)CF),! W'55<I##BCI<-0!I"##3!
*&'A,31<5513%,<BlI<A#1*12#<3*<5!
3,**5,1,-*31A,"-(1;'$,0!<A#1*IA%!<!
*31-<I'G!@<-%'#E!*),3,!13*#&',3¥,55
<AHL*I-#*1#-5%]1%) 13*&#-(13)<B'-(I #E!<!
(& <*1,<&*)Q1<B,!;)'2)!;<3!E,5*I#7,&!
>FRI'5,3I#E12#<3*5'- GI'W),%!<53#!
&,5<*,0N#;1%),&,!":,&,13,7,&<5!
<E*,&3)#2B3H0N#;!  *),I(&#1-01*1&- 0I#I5'Q1'0G!IH-I<;, CI*)#3,1&,5<*-(1*)13*#&', 3!
#15013$,<BI<A#1*)#;1¥),1¥31-<|'315<3* OIE#&!3,7,&<5N#1&3!<31*),! <&*)Q1<B, !<-0!
;< 7,310,3*&#%,0!1<-%!7'55<(,3!<-0!0&#;-,01%),'&! $,#$5,G!

W),3,10,328&'$*#-3! #E£13100,-13'-B'-(IHE!¥),15<-01<-0#-35<1 (J*I#E!;<*,&!
<A3#51* 591248 &, 3$#-01;*)I1#0,8-10<%!<-<5%3'IIHE ), |(#5#('21@#&0GIH-1<00"*'#-C!
<&2) #5H#('2IE"-03HEII<*7 1 #$5 N3I<&F E<2*31<$$, <QIHHBHIZ'3* -H<*I¥] 31<-01'*1'3]
RYHL()MF)<H-11, &HL3I(HEH('2!, 7,-*31HT &I¥)#13<-03HE!%,<&3I'( )*IA,1&,3$#-3'A5!
E#8&1%),10'32&,$<-2',3G!

W),1: 155! @<&(-161$*1&, HE!¥),I"<32<0'<IJIAQ12*#-li#- 1)< 31#221&&,0!"!
&,2,-*1)'3*#8&%!<-013,7,&<51*| 31 &HL(JHL*I<-2' -*1)'3*H#&I6GIIW),10,3*& 1 2% #-1;: &#1 ()| A%
<1&,A,55'-(1,<&*)1)<3IA, 2#1,1¥) |13* 1 EEE!9<*'7 | E#5 B5#&, G!

C,2<13, HE), 106#1*) HE #1&124#1-*&%|<-BLE5<2BIHE!) 3*#&%C!:, )< 7,IAL'5*1)1(,!
2" 3I-1%) I<& <IHEI¥), I"JIN3I&, <2)I<-01*)#3,11--E#&I,0l<  2%#-31:'55124#3*1|<-%
$,4#$5,1%),'&!5'7,3G!

4-013##-,&C1&<*),&!*)<-15<* &G!

+)'E)#(]) '

431A<01<31<I"Jil: 155! @<&(-161$*1&,! '5TA,CI'N3I#-5%I$<&*HE!*),|3*H&%G
6,1,1A,&C!"<32<0'<I'31<1&, 5<*'7,5%!3I<551<&, <I#E!*) 15<&(,&CI<-0#&,10<-(,&#13C! 6'-(|_
HE!'& GI14-01%)<*1S&'-(TI'3IAH&O, &, 01 A%!E'&, A&, <*)'-(I7#52<-#,3CI-H* 1 #-13,7, &<5!
31AI<&"-, I 7#52<-#,31)'00,-11-0,&!%),1#2,<-G!



H*N31-#41318$8'3'- (1% <*II<-BEI¥) 1 7T#52<-#,31318&#1-0'-(*),! 6'-(IHE!:'&,1;,&,!
28&,<* 01A%!¥),1I31A01 2% #-IHEI$5<* IA#1-0<&' 3CI-#*11-5'B,11)JiGI4-01  *I'31;%) "-1%)3I
E',8961&-(1*)<*II#3*IHE!¥), I$5<- *N3I3LA0L2*#-1]#-, 31, Y'3*GWH <00*#1%)'31I<(I<!
1$),<7<5CLH#1501*131&$&'3, 106#11%)<*1:%)'-1¥) /<2 E'219#&*); 3*CI*),1"<32<0'<!&, (#-C!
DDW#E),!:#&50N3!DZ!0,<05' 3 7#52<-#, 31&,3'0,8IW)'3!<&,<I'3IB-#;-1<31*) 1"<32<0,!
X#52<-'21482G!

W),13<1,1* 2+4-'21$8#2,33,31%)<*1$8#012, 1, <&*)Q1<B,3!1<-01*31-<['3!I* )|
"<32<0'<I31A0L 2% #-1[H-,1<&,|<53#18,3$#-3' A5, |EH&I¥) |EH&I<H#-1<-01,7,-*1<5! &1$*#-!
HEI¥), I T#52<-#,3'-1¥) 1<& <GIIP™*)"-1¥) 3,1$, <B3CIE#&2,3!312)! <3!<228 *#-C31A012*#-C!
0,,$!,<&*)Q1<B,3CI<-0lI#7,|,-*HE!I<(I<!<&,!10'&,2*5%!&,3$#-3' A5, IE  #&!¥),17#52<-'3!
HEI%),1"<32<0,3GIW)<*1<2* 7*051) <31$&#012,011<33'7,1, &1$* #-314#7, &), 1I'55, - <I*#!
-2510,1%), I1#3*1&,2,-*I#E!@*GlJ*GIU,5,-3G!

E%<( # 9)(-%, /& +,%, (# C%2,#987@, /&
@*G!6<"-',&! DRCRDD P<3)'-(*-! O#71*#1f 2IDZ R!
@*GlJ)<3*<! DRCD > "<5'E#&-'<! DZ. !
@*G!40<I3! D>C>ZF P<3)'-(*#-! A[F14f!

@*GIU##0! DDC>7" e&, (#-! DZ.[*#IDZ.. !
@*G!c<B,&! DFC'ZD P<3)-(*#-! J,$*1*#19#7IDZZF!




?F

+5<2' &!/,<B! DFC[RD P<3)-(*#-! D FFlo!#&!p!DFF%§
@*GIL,EE,&3#-! DFCRA e&, (#-! A[F 141!
M<33,-!/,<B! DFCR[! "<5'E#&-'<! DADRI*#D DI
J'57,&%)&H#-,1"<50,&<! DFC?'F c&*3)I"#51IA'<! DFFCFFF1%&3!<(#
JH#19)1J'3* & DFC?[Z e&, (#-! [Fic"!
9#&*)1J'3* & DFCFZ] e&, (#-! DFFCFFF1%&3!<(f
@'005,10'3*,&! DFCFR® e&, (#-! DRCFFF1%&3!<(#
@*G!@2M#1()5"! ACRA e&, (#-! 2FCFFF1%&3!<(#!
@*GlJ*G!U,5,-3! ZC?.2 P<3)-(*#-! DAZFI*#1>FFD

c1**I3l@*Gl6<"- &) <*I'312#-3'0,&,01%),11#3*10<-(,&#13!I1#1-*<'-I'-14],&'2<G!

P)%a!

P),-I"*10#,3!,&1$*CI<-01"*1;'55CI*N3!, 3¥|<*, OI)<H¥) | <3)I$&#8,55,00-*#1%) !
<*#3$),8, | E&H#I1¥)'311#-3* &!1:'5512<13, I5#33HEI5'E, 1<-01$&#$,8*9%610<1,;)'2)!; 55/ E<&!

,Y2,,00 %), DAZE!L&1$*#-I#EI @EF*G!U,5,-3G!

A5¥)HL()1*), I 7T#52<-#)<3 -N13,,-I<I3'(-'E"2<-*,&1$*'#-I"-|[FF!%,<&3C!"*315<&(,!

3*<*1&,Cl'-*,-3,13,'31'21< 2% 7%01<-01)%60&#*), &I<513%3* 11 <5#-(1; %)

*31(5<2',&!<-*5,1)<7,15<A,5,0!*I<I*2B'-(I*'] JA#IAG!!!

3#1,1>.1(5<2",&3!"-!



I ?0

W),1(5<2", &31<5#-,1<&,1E'7,1¥], 311#8&,1- 11, &#131¥)<-I4-1<551%)  14#%) &ITH#E2<-#,3!
119),1"<32<0'<14&2GHE!<-1, & 1$*'#-12<13, 01#-5%!<I3I<55ISHE&HHE), 3, 14| 5+C1¥), |
&,315*:#1501A, 1((<-*'215<)<&3C!0,A& 31<-0! 101 E5#:31%)<*1:#15013;,,$1<:<%!, 7,&%*) (!
1), '&I$<¥)GIIW),3,131$,&b),<*,011101&'7,&3!;'55!A,1)1-08,0  3IHEIE, *1)'()I<-01*&<7,5!<3!
E<3*<3I[FII'5,31$,&J#1&G!P*#1*13#1-0'-(IMH#108&<I<*2C1¥), %! :#150!A,1&'7, &3HE!0,<*)!
<-01;#15010,3*&#0%!,7,&%*)'-(I1¥),'&1;: <% G I &3*I'-15'- 144 543, 1¥) '&15'7 31:'551A, 1¥) |
D[FCFFRE,3'0,-*31%)<*I5'7, I#- 4 IHE @*G16<- &N3I#50! LOESBR40! A,2<13,1%),!
TH52<-#1'315 331%)<-I<1,&,! D II'5,31<;<%IE&#I1e5%I$'<CIP<3)"-(*#-CI*),1,Y$,2*,0!
$&#%$,8*%10<I<(,'3I3'(-E'2<-*G!

c1*1@*Gl6<'-',&!'31#-5%!#- 1 7#52<-#1'-1<13%3* I1#E! 7#52<-#,31*)4*&<7,&3,!*),!
6'-('#E!: '&,G!

W),16-(12  1:31<17#52<-'2<55%1<-013,'31'2<55%!*115*1#131*&<2BI<&#1-01¥),!/<2'E'2!
e2,<- Cl<-0+&<7,&3,31E&#I!9,;li, <5<-0CIH-0#-,3'<CIL<$<-CI<&H1-01#1*) 1451 <-3!"!
OH&*)C1<28#33*#145<3B<CI<-0!0#;-1*)&#1()| O#&*)C" -*&<51<-011#)141,&'2< G140
3#1,1 $H$5, L#1501,7,-13<%14-*<Q2* 2<I<HI¥) |AHHHIIHEL) 1:#&501'3I$<&HE4313%63* 1G!
H*I'31<I$5<2,1;), &, |[E<&IH#H#IHEGI¥) L #&50N3! #3*I$#; &E 15!, <&*)Q1<B,3!3)<B, 1) 12&13*!
HEI¥),1, <&*)G!

W)&HLOHL*1¥)'31&, (‘#-C1¥),&,1'311<33'7, |(&H#1-01I#7 |, -*I*#1'-251 0,dI<InG]"-!
CHDC'HCI")'5,! -IDAF CIIGH-1 J#1%) &-145<3B<101&'-(ID"\.R CI&'GD- IW#)#B1CIL<$<H !
>FDICIYGE- |_<I2)<*B<C!6133'<!'- IDA[> CI<-ZGP- 1021<0#8&! IDF. 1<-0l< IZGI-1¥) | |
45,1*'<-1H35<-03! IDA.[ CN13**#-<| I<IE,:G!

W), IA-O"-(HE !, 2%#-'21$5<* M-I, 1<-#%), &I'31%) 1$&'I<  &%%1&,<3#-IE#&I<E5IHE!)'3!
<2FTH0LCIN13*1<31%),IL1<-10,1: 12<I$5<* I'313*1 2BI#-1%), I9#&* M, &' 2<I$5<*, GIIM'B, 1*)#3,!
0,7<3*<*-(I1,(<!,<&*)Q1<B,3I<A#7,CI¥),11-3*2B'- (IHE!*), 10#&*  )I41,&'2<!$5<*,1;'55!
2<13,I<IB'2BA<2BI¥)<*I'31318&, *#IB'55!*,-3IHEI*)#13<-03WE!$ #8857, 17,&%!5,<3*G!

+)'17)0.%"$* '

4*1%) 17 &% I*#SHET),16'-(1#E!:'&,I'31%),!  45,1*'<-14&2")),&,RRI7#52<-#,3!5<%)!"-!
<FLIA3*RE),IA,-(125<33'E',0!<3IS0#&I<-*TG!IOY*,-0'-(!  -,<&5%!DC/FF!I'5,3!1E&#I!




7>

%) 1+ 15EIHEI45<3B<I*#1%) KI2)<*B<!/,-'-315<  I'1¥) I; 3*CI<3!;*)I#*) &I<&, <3HE!
31A012%#-1-1%) 16'-(C1),&,1%),<2'E'21$5<* I'3I$13)'-(A  ,-,<*)1¥),I0#&*)14],&'2<!
$5<*GUB3H#CI<3!:*)I"<32<0'<C!*)'3I31A01 2% #-BI0'&, 2*5%!&, 35#-3' A5, |E#&I*) |E#&I<*#-IHE!
*),145,1%'<-31<3!;,551<31%) 10, SHEE3)#&,! 45.1*<-IW&.-2) G!

HE!%#1N55!&,2<55C!*),I31A012*'#-1#E!*),IL1<-10,!: 124BB&)*),19#&*)14],&'2<!
$5<*, ;<3 1#221&&'-(I<*I<$S&HAY'I<*, 5% ?F*#IRFIII!<!%,<&GNU#;, 7, &L&, 1#-1*),!
45,1*'<-14&21;,13,,1*),1/<2'E'21$5<*,131A012*'-(1*),19#&*)14],&'2< I$5<* I<*I<I&<* IHE]
&#1()5%!.F!lI'<1%,<&!<-0!,7,-1E<3*,&!<*1*) 14&2N3!,<3*,&-1,0(,!<*l " 1I<1%,<&G!!
P*)#1*¥IA, 5<A#&'-(1*),I$#* -*'<5IE#&!0'3<3*,&CI12#-3'0,&!*),1&<I'E'2<*¥HE!<-1,7 ,-!
(&,<*,&1&<*, I#EI31A012*'#-G!

H-1#%), &1 #&03CI¥), HSIHEX) 16'-(HE!:'&, |12#150!A,125<3F" 01<3IA,'-(-1, 7,1
#8&3,13)<$, GUB*#&%!* 5531131%)<*1¥) 14&21<53#!, Y) A*31'-* -3 1 7#52<-'21< 2% 748k
'-2510,1)1(,! 1,(<*)&13*,<&*)Q1<B,3!<-0!1<33'7,1*31-<I'3G!

J,'31'2<55%!<2*'7,CI*)'31&,(‘#-1"3!1$5,-*'E15!;"*)#0,&<*,I*#15< &(,!,<&*)Q1<B,3!
1,&%!'%,<&G!H-IE<2*C!3'-2,ID"FF1*),&,1)<7,!A,,-ID>13'(-'E'2<;4&*)Q1<B,3!'-1*)'3I<&,<!
"G[#&!(&,<*,&CI*#1'-2510,!<ID"Z.1ZGF!,<&*)Q1<B,!"-1*),140&,<-#EIH35<-08!0!<!D".]



"GN, <&*)Q1<B, I1¥),13<,1<&,<G1J*1---(5%C!3'Y!(& <*!, <&*)Q1<B,3CIZG?1#&!5<&(,&C!
&<7<(,01%),145,1%<-148&21<-01)<7 |- <&5%!&1$*1&,0%),!,-*&,13)< 55#;11,(<*)&13*!
24-+<2%G

W)'31I'313,"31'217'#5,-2,1#-1<-11-A)5',7<A5,!5,7,5G!

W),1ZG.!h-'I<BIH35<-0!,<&*)Q1<B,I-IDR.12<13,0!<N)1(,*31-  <I';)'2)!3;,$*!
<28&#331¥) 1/<2'E'2CI*#'-2510,14-*<&2*2<G!Ih-'|<BIH35<-0!"*3,5818%,31D?"IE, *1)()C!
)1%) 131 -<|') **- (IU'BH#CIU<; <"1<-012<13'-(11<3312<31 <5+ !

4-1ZG.IDV'1,<&*)Q1<B,!-,<&!*),14-0&,<-#EIH35<-03!3*&,*2),01#7, &!<-1<&,<I#E!
-,<&5%!"[F!I'5,3!<-0!&,315*,0!"-1*),I5#-(,3*1&1--'-(\<E*,&3)#  2B!|#-,I-I<55#E!*),14&2N3!
,1,-*31<-01<53#1(,-,&<*,0I<!  ?2>IE##*31-<I'G!

C1*1%), l1#-3*% &IHEIQ1<B,31#2218&,0-1@<&2)!>ZCID R %)I<1<33'7,] AG>!
<&Y)OQ1<B,l-,<&1/&-2 IP'55'<|IJ#1-0 _GI16<-B,01<31*),1> $45<&(,3*1Q1<B, - I*),1:#&50C!
%) L7, *PH& 1SIE&H*) | IH1-0IE&HI*) |-#&*) <3*15#1%) 13 1%),&-],-OWE!_#0'<B!
H35<-0CI3#I,IR?[!I'5,3GIf, 7<3*<*#-1#221&&,0!'-_,-<'CI@##3,1/<33!< -0!_#0'<B!;"™)!
)<O13)<B'-(1-#*,01%)&#1 ()#1*1¥) 145<3B<I&, (H-1#1'-2510,1* ),1;,3*% &-IV1B#-IW, &&"*H#8&Y%!
<-01c&™*3)"#51IA'<GIIW),131A3,Q1,-1*31-<I'<53#3'(-E'2<-* 5%!0<I<(,0! *),1+15EHE!
45<3B<CIP,3*"#<3*#E!4l,&'2<1<-01U<;<"G!

W),&,)<7,IA, -1#*),&17 8%!13' (- E'2<-*13,'31'21,7,-*31 |<-<*'-(IE&# 11%)'31<&,<C!
ATHO#1I(*1%),1'0,<GlIc, -(I$<&HHEI) 16-(HE!'&,C! *),145,1¥<-14&21'310,E'-"* 5%!$155'-(!
*31: '()*G!

>H%P&%N$&'CF'+)'G)"#

4*1%) 17, &% A##ITHE*),16'-(1#E!'&,CIA,%#-019,;1i,<5<-0  C!I'314-*<&2*'2<G!

EE* -1, 3CI¥), II#3*I3#1%), &-12#-*-,-*I'31 Y 2510, 01E&#IIA, 1-<1,01<31$<&*!
HEI%),12'825, HEI$%&, GIIW)'31I'31$&'|<&'5%I01, 1H41%) |E<24H2rk " 21$5<*, 31<&,|
31A012%-(11-0,81*312#-%- *<511<&(-3GIIV,*CL) -I5##B'-( 1<*1¥),13,31'21<-01 7#52<-2!
<OFTHYHI<B3H2'<* 01 ) 1% 1(5<2'<515<-011<33CI312) 1<-1 Y 2513 #12<-1A,12#-3'0,8,0!<!
35'()*G!



@*GlO& Al312#-3'0,&,01%),!
[#3%1<2%'7 |B-#:-1 THE2<-##-]
%) 124-%- FALH)HNSIH#13<%!
)<*15<%6311-0,&1%),1'2, 1#&!%), |
<* &5'-,al

A&, T'H#1312#1-*IHE4-*<&2*'2!
T#52<-#,3*#*<5,0'R"G!!
U#;,7,&C1),&,1)<3IA, ,-I<!
&,2,-*10'32#7,&%HE!<-!
<00™'#-<5"MDI7#52<-# 3*)&#L()#1*1*),l;#&50N3!3#1*),&-11#3*15<-01<33G!'H-IE<2*C!<!
&,2,-*12)<-(,I'-1*)'-B"-(! '315,<0'-(11<-9%0132",-*'3*31*#1A 5", 7,1*)<*1*) 14-*< & 2*'212#1 50!
A N#3*LY* -3'7 17T#52<-"21&,(‘#-1#-1$5<-*] <&*)G!

J#I,HE),'&!1$,<B3!3#<&!<3!)'()!<3!?C?FF!E,,**<55!<-013$<-1'5,3!<2&#33G!!H-!
<00"*'#-C!*),1&,2,-*10'32#7 , &%\ HE3#I,!7, &% |$#&*<-*I131AI<&'- | T#52<- #,31<&#1-0*),!
2#-*'- *1)<7,1<53#1&,2,"7 QI<ISHHHEI<** > #-15<* 5%G!

C1*1,)%!'3I<E5IHE*) 3I'-E#&I<*'#-1#-1T#52<-"21<2* 7*0p!'-1*)A-*< & 2*' 21 3#!' | $#&*<-*a!

C,2<13,I"1'3I<$S<&, -*1¥) <134 HE!¥) 11<&, |:<B'-(11$!<-0!" I3IR)HEL()H1%)<*1%), |
7#52<-'21) <*1%) %I$&#012,11<%!:, 55!A,1&,3$#-3'A5, CI<3I#$$#3,01*#1 (S#A<5 K &I'-(CIEH#&!
*) 11, 5%-(1I'2, IHEI¥), 12#-%'- G

J,'31'21<2*¥7*%1<&#1-014-*<&2*'2<I'3I<53#IE<'&5%!&#A13*G!H- 1 @ L2 T#H D
c<55,-%!H35<-03!,Y$,&',-2,0!<-1ZGD!,<&*)Q1<B,!<-0!31A3,Q1,-%31-<I'G!W),*#&&,-*!
2<13,0!,Y*,-3'7,10<I<(,!<-015#33#E!5'E,G!!

431%),3,17#52<-#,312#1 | A<2BI*#I5'E,C!*),1&,315*3!;'55!A,10,7<3*<*(G!

/%3&' @087)"#'

O#10'32133'#-1#EI31A012*#-1]#-,1,7,-*31;#150! A, 12#1$5,*,1;"*) #1,-*#-"-(!
*),13,2#-0<&%!<-0!*,&*'<&%!0<I<(,!1*)<*I'310#-,!A%!,<&*)Q1<B,3!<-0 I*31-<I'3G!



e-,!-,, 0I15##B!-#E1&*),&!
*)<-1*),I>FDD! L<$<-!
,<&*)Q1<B,!;)'2)12<13,0!<!
1<33'7,1*31-<I'"*#!3;,,$!
'-5<-0CI15<%'- (1, <3*,I*#!
7,&%*)-(I"-1"31$<*)g!
'-2510"-(1%),! :1B13)'I<!
f<"2)1-125,<&!$#;,&$5<-* G!

W)<*1,7,-*18&<-B31<31¥),!

#8&3*1-125,<&10'3<3*%,&!,7,&!

HIA, 13, -IA%!1<-B'-0GIWH*)'310<%ClI<& -, I5'E, I'313*' 5510941 <-01; %) 1¥), 12#-*'-1<5!
&,5,<3,HEI'&&<0'<* 012##5'-(1;<* &I'-*1¥) 1/<2'E'21e2,<-CIA,2<13,1¥), %I 0#-N*IB-#; ;) <*!
53, IXHIO#1 %) C1¥) | )#5,1/<2'E'21'310%"-( GHIW), I5#-0*,&I12#-3,Q1,-2, 3HE!*) <!
<22'0,-*1<-01%), |IE<S5#1*IHEIE#55#;11$1<2% #-31 A%IL<$<ABE-I,-*1<-01%),'&1-125 <&!
<(,-2%!'31-#*13#1 *)'-(1;,12<-1, 7 -1; &<$1#1&!I'-03!<&#1-0G!

V,*CN\13*I<3I*)<* <&*)Q1<B,!<-0*31-<I";,&,!(,-,&<*,0!A%!L<$ <-N3!#;-!
31A012*#-1]#-,CI*),1"JiI"'3N13*I<3I2<$<AL, *#I'&&<0'<*,I*), | 2#<3*5<-03I#EI9#&*)!
4],&'2<G!

W)<*NB\,2<13,!*),&,1<&,1*;#1-125,<&!$5<-*31#-1%), I"<B'EH&-'<I12#<3* I*)<*12#1 50!
<B53#IAI31A\ 2**#10,3*&12*'#-17'<I*),1 <&*)Q1<B,!<-01*31-<I'l (,-,&<*0!E&#I!<!:155!
@<&(-161$*1&,'1#E!"<32<0'<G!

f<ASHI"<-%o#- I'13#1%),&-1"<5'E#&-'<!;<3!
#-59%10,3'(-,01#1:%)3  *<-0l<I'G[b
1<(-*10,IQ1<B,GIIW), 1#*),&I1-125, <&!
$#;,&$5<-*1'31 J<-le-#E&, 1:)'2)!;<3#-5%!
(-, & 0180, 1#1%1<!  "GFQ1<B,k!14-0!
)'5, AR HE!®), 3, 1$5<-*31: 55 1#-, 10<%IA, |
E155%!0,2#11'33'#-,0C¥),1-125 <&!




I<*,&'<5I'313*'551#-13*,1<-013*'55!"-1)<&IN3!; <%!#E!<!I<33'7,*3%I'G!

6,1,1A,&C!¥),1,7,-*1; 1<&,1*<5B'-(I<A#1* GL155!@<&(-161$*1&,1#E!"<32<0'<C!
2#1501(,-,&<*,I<IQ1<B,!"-1*),I5#;*#II'0IDF3Kk!14-01*)<*I0  #,3-N*1,7,-1*<B,I'-*#1<22#1-*!
<l;<B55#E!;<* &!&13)"-(I'-*#15<-01*#10,3*&#%!;)<*,7,&!'315,B3*<-0'- (1<*1*),1$5<-*3G!

H-1<00™*#-C1¥),&,1<&, -1, &#131#*), &Cl-#-b-125,<&CI$#;, &$5<-*30#++-(1%) |
&, (H#-IE&#I1IH#1¥),&-1"<5'EH#&-'<I<551%) 11$1%)&#1()Ic&™*'3)!"# SLIA'<GNAI31-<['7,-*1 #E!
3'(-'E'2<-*13*&,-(*)1:'5512,&*<'-5061* 1 &-1#1*1%), I5'()* 3 EHRE <& (, I SH&* #-HE 4] &'2<-31<-0!
"<-<0'<-3I-1%) 1 3*G 11!

P),-C#&!,7,-I'ECI*),I$#;,&12#1,3|1A<2B!1$!'3!<-%#-,N3!(1,33G!

4-01%#11I')*IA,1318$&'3,01*#!
0'32#7,&!*)<*ID?G[MIH#E!<(&'215*1&<5!
&,2,'$*31'-1%), Ih-"* 01 J*<* 315< 3]
%,<&!:,&,|E&HII"<5'E#&-'<CI¥),!
5,<0'-(I$&#012,&"-1<55#E14],&'2<G!

P)<*1:'551)<$$,-1:),-1%),! E.&*5,!
E<&I5<-03A,2#1,1,'%),&!
&<O'H<2*7 1#&I<&,1;<3),01<;<%!A%!

3,<;<* &alll

HE!%#112<-1(5,<-1*)<*I<-3;,&C1%#1!<&,!A,(---(#!13,,)#; 1<l 155!1@<&(*-!
61$*1&,1#E!*),1"<32<0'<|J1A012*'#-li##-,!;'55I<EE,2*!,7,&%#-, N3I5'E,!'-1*),!h-"*,01J*<* 3!
<-0!A,%#- 0G

c1*I<I"Jil,7,-*I'31#-5%!*),13*< &*IHEI*&#1A5,G!

J2'-¥'3*31-#;13<%1*)<*I<1<33'7,!,7,-*1#-1%),1"JiI2#150!;,551* &' ((&M™),! J<-!
4-0&,<3IE<153!

4*1<1$5<2,12<55,01%),IW&'$5,!L1-2*#-C!*),13#1*),&-1$<&*HE!" i1 2&#33,3!*),!
@,-0#2'-#IWE&<-3*#&I:<15*G!IP™*) - 1<I&#2BN3!*) &#; | E&#11*), &, "3 3*< &*IHE!*),!
-E<I#131J<-14-0&,<3G NH*I'3I'-1*)'31<&,<1*)<*132"-*'3*31-#;1A,5',7,I<IE13,12#150!A,!5™*!



A, %#-01%),10,3*& 1 2% #-HEI<!
"<32<0'<1,7,-* Gl
1-]'$$'-(HE!®),1"Jil2#150!
<53#11-]'$!%),1J<-14-0&,<3G!!

HE!1%#11*)"-B1*)'3I'3\13* E#00, &!
E#8&I<!-,;10'3<3* &!I#7',C!*)-B!
<(<-GIJ2',-+3*31)<7,1&,2,-*5%!
$&#7'0,01%),'&IE-0-(3 1})'2)!
) ¥ <HI-I<00H-1<IB'(-E'2<-41 <&*)Q1<B,12<13-(#*)  ,&IQ1<B,3C!"*12<-I<53#IA 1¥),|
2<13,IHEI#*),&I5<&(,!,<&*)Q1<B,31#-1%), H$$#3'* 13'0, HE!¥),| #&50G!

4¥1%),1&'3BIHE!3#1-0'-(\17,-'5,g!01)K!

W)#3,IE™-0"-(3I$1A5'3),0!'-19<*1&,1J2' -*E'216, $#&*31#-141(1  3*1>CI>FDZ!
3,,I'-(5%!A5#:;1%), I5'0HEEHENL3*)#; 155 1 IB-#1<A #1%1%) 1 #5#(' 2L #&B'-(3HE!¥),!
<&*)GIIV,*Cl;*)I#7, &IRRI%,<&3WE!3,'31'210<*<1&,7",;,0C!e&, (#- J*<* Ih-'7,&3" %!
32", -*3*3IE#1-0I'&&,E1*<AB,1,7'0,-2,1%)<*I<I3)#2BIHE ! G[IH&IK &I 2<-1*&'((,&1#*),&!
<&*)Q1<B,3|[GFI#8&!(&,<* &G!

P)<*N3L7,-1I#&,"-*,&,3*-(1'31*)<*1*),1&,3,<&2)13)#; 31*)<*I<IQ 1<B,!'3!I#3*!
5'B,5%!*#!'-012,!<-#*),&!Q1<B,C!;"*)'-1?F!I0,(&,, 3CHE!*), | #&'('-<5!Q1<B,N3!,$'2,-*,&#-!
*),1#%),&13'0,I#E!),I;:#&50G!

+#0!),5$!13G!

+)'C7.%2") 5" H#T2 I HS%$&!(25)2

- IHEI),I'-* & 3*-(IE<2*#'031¥)<*I$ #$5,1)<7,!
-#*2,00\13*1A E#&,!<-1,<&*)Q1<B,!"3"#;10#(3!<55!
#7,&1%),1-, ) AH&)##0!:'55!3*<&*I A<&B'-(CX55!<*1%) |
3<,¥,CI<-0'\E#&!-#1<$$<&,-*&,<3#-Glle*),&!
<-'1<53!)<7,I<53#A, ,-13,,-*#1<2*I13*&<-(,5%!$& #&!
*#1<-1 <&*)Q1<B,G!



I ?Z

W)<*N3IA,2<13,1%),17, &% E'&3*IHT | -HEI*) | <&*)(,- &<*3]  <I2#I$&,33'#- <5!
<7,1)2)1$13) 3 I#1%:<&OIE&HI¥),,$'2,-* &GIIW),3,!1<& I#7'-(131$,&E<3*1<-0l<  &,!
)'0'E&,Q1,-2%!;<7,31%)<*C1%#1!(1,33,0I"*CI0#(3!<-01#*),&I<-' 1<5312<-1) <&G!IU#:,7,&C!
%),3,|E&,Q1,-2",31<&, H1*IHE¥) 1&<-(,IHE!)11<-1),<&'-(G!

H*1'31%) 3, 12#1$&,33'#-<51;<7,31%)<*| <&*)Q1<B, !, <&5%!:<&'-(13%3* 13! <&,
A<3,011$#-GlIL<$<-1)<0!%)'313%63%,11<-01)'5,1%), 15, <O¥'|, | '31#-5%IPFI+#INFI3, 24#-03!
<),<OWE!¥) 13)<B'-(CI"*I'3I5#-(1,-#1() *#I<1*#1<*2<550%! *)&#;ISHEE3;*2) ,3 1#-12&'+'2<5]
3,87'2,3!5'B,*&<"-3¢-0 I$#;, &I$5<-*3CL)'5,| #$,-'-(1,5,7<*#-31<-013#1#-G  11W),13%<* I#E!
e&, (#-1)<3I<53#1&,2,-*5%IA&HL()*I#-5'- 1¥)'3IB"-OI#E!, <&*)Q1B,!,<&5%!:<&-'-(13%3*,IG!!!

c1*1&,<55%CI"FI3,2#-03a!!143'0, |E&#I!
%), I<A#7,15'3* 01%)'-(31%#112#150!
O#'-INFI3, 24#-03C!™1;#-N*13<7, 10641
E&#IIA,-(1B'55,0"-1¥) 1Q1<B, "3, 5E!
#8&1,7 -I<IE#55#;b1$!B'55,&!*31-<I'G!

V,*Cl*),&,!'31<131$,&-<*1&<5!,<&5%!
1<&-"-(13%3*,1I1*)<*19%0#11<&,!-#;!
$&'7%*#!A%!&,<0'-(1*)'31$<$,&G!

6,1,1A,&CIJ*,7,IK1<%5,13<;1<551%) IT#52<-#,31'-1¥) 1 #&50I(#-  (HEEI<55I<%)|
3<,1¥1,GIIHI3<;],7,-*317,8%!112)!5'B, ¥)<*CI<5X#1()I12)1#&,15#  2<5',0G!le*),&!
$,#$5,)<7,1<53#13, -1)<H1:'551)<$$,-13,'31'2<55%1<-0I T#52<  -'2<55%!'-1¥), I-#*Hi##D
0'3*<-*IE1*1&,G!

W),3,1;<&-"-(3N)<7,!A,,-I$&#7'0,01*#1%#1LIA%!<I+#0!  )# 12<&,3I<A#1*1%#1!|B!
%#1!,'5515'3*GU-0!A,2<13,I#E!U'3!;<&-"-(3C!%#112<-1*<B,!<07<-2,0!l,<31&,3!;,55!
A,%#-01"F!13,2#-03*#13<E,(1<&0!%#1!<-01%#1&!5#7,0'#-,3G!

H-1%),12#1'-(10<%3Cl;),-1*),!,<&*)!;'551*& % *#!5™* & <55%! &"H@, SE!<$<&*C!%#1!2<-!
<5;<%3!5##BI*#IUNE#&!0'&, 2% #-CIEH#&!$&H#T'3'#-1<-0'E#&EHBBB)-,

W),&,I'31-#1%1 158, 1¥) 1$&,3,-IA, 2<13,1%), |(&#1-011-0,&-,< HIH1&IE, *'3N\13%!
3)E*-(13<-0G



