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Contrasting oxygen isotopes in garnet from diamondiferous and
barren eclogitic parageneses
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02#@EES$, *$2* A H* At +$" 5H#S *4$,5$,$51 (24551 (&PAFSHIAS+#*45$ 61 " H5 & (2+"15"#-23$), *+§5$5"1G*$:.$
HS'H-2)* +B*$+"#$(8$),023$31) 152+ 3N, *v,V2B6tt (RS <bbs B -2V 3%t (KS<bb@[SW* 1B HEES <bIFEBD 145 2%#
Ef&,-+V$2*$+"#$-#,3+21*5$0-1)$! @B, *$:#$2*$H#82(2:-28)$G2+"$), R1-2+#$2*$+"#$5E&: (2+"15"#-238), *+(#$41G*
<UH=$i", A& S#&#*+( BS+"#$+-, *52+ 21 *SRA$HS, *501-)5$2*+1$5+25" 1 2+ HRBLRSRDDZS, *4$-#O#-#*3HE S+ §-#2*F
[*$+"#$,:5#*3#$10$0-,3+21*,+21*$31#002324*+ SEOHRASAHAMESHSH) (1 #4SH3+ 2384002328 +5 01-$2,-*#$H
$
$
$

$
71, ,"'(9(48.8-4@.2' (¢
$

I'"HS00&(HD  EA"HHHESL2N. 125484, + $ 1S 1S. 246251+ 1'4$ *,(.54#5$10$),R1-2+#$ " 2BP&E2A$5$0-1)$+"4#$
O&((2* *$ 42,)1*45$ )#,5&-H#AS :.$ Yo/ SUEH "HHASFBIH-, 244 1S. 24 251+ 1'#$ *4$ ) RIFH#H+$ 31)'152+21*$ E01-$
5,) (#5F$10$),R1-2+#$, *4$7?,-*#+$2*3(8&521*5$0-1)$+"#SO&((2* *$42,) 1*45$)#, 5&.-4BS 1SRIRIH , 7#43) R 1+
HE)H+$31)'152+21*$10$+"#$3(2+1' - 1SH*#$2*3(&521*5$0-1)$+"#$5+&4A2#4$0&((2*, *WEH1*45SE2*$G+H

$

L:#$ %=$ EHS(GSIM J.2(:(#$ 01-$ 41G*(1,4$ 0-1)$ +'#$ 1*Q*#$ JI#-521*$ 10$ +'25$ ,-+23(H$ 4
"++'56nn412H1-2n<UHd<e=n?#13"#§#+HCBCe

$ $
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5 (; (&(4< (2% 08AIBLE(AUCHTIE . A>HTDF . 4>4@ . 2' (F70GH
$

"#$01((LG2*280#-#*3#H5SCH-#$&5#4$01-$31 P2RAEH<$*4 $HBS, *49!,: (3%

$

A7+ &#8&(B)02$"20C (" H#S%&. (" &:*7+{BAM(+#$5*2+C
$

I"25$5+8&8.

$

K##ED##*(;#0028(2:*%{BROP (+#$52+C

$

9D")&/R3(WR'IG, $#3(HQUBBYIA/  1"+$(>$#,"+R-(P%,:(+RS(Z&/S(C":)$%" +$3(H&E=*&&' (1% &+ #B(P%, (I #*$/+"#1(:&#+'$(-, DY
=&' &S] /SE&H(P',, %6(8HO()&ICEEY6S " (&)*"+$"# &-./+ +&O+$SMEB(AN _4'TQ
R++=-8550,"0,%1S650656 TSGO$={0456YO5 O5]a

9D")&/R3(WO3(B$%RX3OB#3(HQWBBIAD, %:&+" #(,P(0"&: #0"P$%, D-(C2&BI4H'+$("#(&(-D)OD/+" #(:c'&#1$0(
2+3.9%/4/."&+$&53143.%/4/."&6 $"a3(6 Y B T(R++=-85S0,"0,%1S650656 TSGO1/§0456 TO5605]°

9D")&/R3(WO3(2,,0'8#03(90d03(X&-"?$*3(I03(B&*$L3(I0AO3(X"G,$#3(HOWO (. AESABAPRS(LHB([De(=%,/$--$- (&#0(
-D)OD/+" #(,#(DFSTOS(8HO(%$0,>(-+&+S(,P(&H+S(S/, 1"+$-(P%, (Z&/$( H&E=*8.&" YIRS HED (' +$"#,&- [+ +&
0+$$+¢03(4'] _4aY®E+=-85S0,"0,%1S650656 TSGO$=(0456"O5TO5]5

9D")&/R3(WO3(2,,0'8&#03(90d03(W+$%#3(JO903(X&-"2$*3 (| CR(Y GRS B HITMMRBANA*"0S#/S(P, %(&(0,:"#&H+'2(%$OD/"#1(
9%6/RESEH(&:)"SH+(:&H+S(P%, (+€,(%$0,>(=%,>"$-3(&H#0(',e(,>?1$#(PD1&/"+2(,P(0$$="2(-D)0OD/+$0( S&HT g6 D-+O
8+93#%43¢56a3[R++=-85S0,"0,%1S65065][ 566 Y3\ [6(

<&=,%D-/",3(0090(.6aa57(Q>?1$#(" -+ =$(-2-+$:&+"1-(,P($/', 1"+$(:"#$%& (=R &-$-(P %, : (VOSHIDF(ABIABE O
R++=-8550,"0,%1S6506B6'SEFH556 YW

<&=,%D-/I",3(b0903(W:?+R3(FOJO(.6aa57 (N%6&/S($'$: S+ (/%72-+&'(IRS$:"-+%?(, PRBBH I 18$S LB +#"*3= &" (&
)+$#3*3(B5Y3(YYBT6@E+=-85S0."0,%1S650655"Sd(55]54\a\

B&%"/C3(BO@O3(I&/B%$1,%3(EO@O3(X, 1$ R@TBHE 682808+ -("#(A/', 1"+$-(P%,:(H") SUCHS-+ (6/43(654Y
654 Q++=-85S0,"0,%1S650664TS-/"$#/$06"¢0]a *0654Y

B%c&D3(hO3(gD&#13(FOIO3(B%"PP"#3( 0% D IHRGIHB" ?3(W OB 66N ?=$(E($/', 1"+$-(P%,:(J,)$%+-(X"1+,%(
C")$%"+$48Y0,0D/+-(,P($>+$H-"*$(: &+ $(:$+&-,:&+24B(%/4]."&+$853143.%/4/."&6 @Y 3(Tad TaY\Q
R++=-8S50,"0,%1S650656 TSGO1/§0456605 O5]Y

0&%0:&#3(10bO3(W+&/R$'3(NO3(I$&%- #3(@OBO3(<&#,3(AOFO3(W+$%6#3 KRISIDE(VERE Y BHRIERE (-4 5B TE%6D-+&'(
19, +,"+R-(,P(J,)$%+-(X"/+ %(N?=$(E(&#0(EE Q{3 E*B.37&)+$#3*GE43($1&)5a50(
R++=-8S50,"0,%1S65065a]S=$+%, .1 ?S$1&)5a5
gD&#13(ROB(B%C&D3(hO3(B%"PP" 43R CrB0B HER. Y- #3(MOMBBANID' +"' [-+&1$(,%" 1"#(,P(J,)$%-+-(X"/+,%($/", 1"+$-8(
| %,1%$--"*$(:$+&-,:&+"-:(&HO("+-("-,+,="/(SPPHBIEHA\4_6\] 3(6T66 6QR++=-8S50,"0,%1S650656 TSGO"+R (04564
gD&#13(ROB(i"&#13(hO3(9#3(hO3(B%"PP"#3(20Z03(B%c&D3(hO3(itSB (ZEBIREEIS 12H(W QHIB6 TA & 1#S$-"D: (&#0(
SPASH("-,+,=$-("#(J,)$%+-(X"1+,%($/", 1" BRG] *&2+3*34)] 3("] ]
R++=-8550,"0,%1S650656 TSGO/R$:1$,0456 TO5YO5]5
F&/,)3(@OAO3(d"L":"-3(!03(W&+$%-3(XOFO! R UGB LIRS "/&' (- 2-+$:&+"/-(,P(Y6$/ 2" SO(&H/" $H+(,/S&H"I (1% D-+8($*"OSH/S(
P%,:(J,)$%+-(X"1+,%($/", 1"+BATE/ - $/3' 1&BI&</+#"*3=, &" (&) +$HI*BR, 3("5" MEQ++=-85S0,"0,%1S650655S-55\6!
55\[5T16[>(
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F&/,)3(@O0A03(X"G,$#3(HOWO3(B%A&--"#$&D3(MOXO(.455a7 (A, 1"+$(>$#, "+R-(P%,:(H"0) OGBS (WIDDAR DR 1E(
S8 & ("), 1"+$-O0/$% JB6AND=="$:$#+(8(6554656]OR ++=-8SS0,"0,%1S650656 TSGO"+R (0455a05]O5]\

F&1,D+L3(A03(@&e- #3(FOdO3(g,$%#$-3(WO3(W=$++$'3(d03(28#C$3(gO (.62 \7(9#, %+R,-"+"1(,/S&H" /(O DHE( E(+R$(9%/!
VS H, & [+ +& 2 @O)-+%&/FBY _JaTQR++=-85S8%+"/'$-08&0-8&)-OR&%*&%00$0DSSPD"S6a \ZIEOOOO6YOO0]aYF

Z,%723(@03(1&++$?3(@0103(g8%%"-3(FO20(.6aaa7(Q>21$H#("- +,=$(/,:=,-"+" #(,P(- H1$H#S+"I("#'D-" #-("#(0"&: #O(P%, (+
I"#$3(JWOCH+3.%/4/." & +$&53143.%/4/."&6 F]3(6°4Y 6 ] TOR++=-85S0,"0,%1S6506 58 BBVHEF65645a(

1&/B%S$1,%3(EO@O3(1&#+ #3(20EO(.62 T7(J,)$%+-(X"/+ IMEPHL G AR (1% D>H"*&378&2+39%, 1/."*&8+1ALB /(&
I"#$94a63(6\5T] 6\5"a0R++=-8SS0,"0,%1S650654aSFd5a6"(16\=6\5T]

M$&'3(<0JO3(N&?',%3(Z0903(@8&*"0- #3(FOIO3(g,'0$#3(103(g&""0&?3(90MO3(m"> #3(10g03(1&/$-3(FOdO36&FTA#3(JO
AL 18- (€"+R(/S&H"(/%D-+&' (8HO(:&tt+$(-" 1#8+D%S$-(P%, (+R$(0$"-) &HC(C":)$%" +$3 (W, D+R(IP%"/&3(=&%o+(48(
", =$(15, /RS -+ PBE%&" (&) +$"H, &- [+ +&0+$$@B(] T4 \aOR ++=-8SS0,"0,%1S650 65 BEEFEE6\5 [

Q#1'$?3(FOWO3(d&-D3(90JO3(H?-$%3(NOHO (.62 A7(Q>21$H#( - +,=$-("#(/,$>"-+"#1(1&%6#$+-3(/"#,=7%, >$#$-(§H#0(=R',1,=

R++=-8SS0,"0,%1S6506586553685Y4 [Y(

J&OD3([EO3(g&%%"-3(<03(!,"#$3(dOMO3(<, -+"#3(HUN( 45T OD/+" #(%$"/-("#(+RS(-D)/ #+"#$#+&'("+R,-=R$%"/(:&#+'
$*0SHIS(PY,:(*&Y%6"&+" H("H(+RE@DS(P($/', 1"+$(>$#,"+R-(P%,:(+R(HE&=*& & HBEEH: BN 1&$I&</ +#"*3=,&
"(&)+$#3*3=(6M3(6a@(+=-85S0,"0,%1S65065556H5YB5(

J'IR$-3(90FOXO3(E/C$%+3(JOd03(1$&%- #3(@OBO3(W+$%#3(JOIO3(F&/C- #3(WOAO3(E-R"C&e&3(90 3BHIBH-18&%!
SPLSH - +,=$3(: &G [B(&HO(+UBIBSH+(/ H-+%08& #+-(H(+RS(:$+&-,:&+"1(:,0"P"/&+" #(&HO(/%D-+&'(,%"1"#(,P(&(
0"&:,#0"P$%,D-($/', 1"+$(P%, :(J,)$%+-(X"/+,%3(HE&&=*8& PB&H HOR+$853143.%/4/."&6 B™3(\Y _]YaO(
R++=-8S50,"0,%1S650656 TSGO1/§0456Y066054"

W/RD'L$3(@RESDIB(FORV="/DLLE3(|OFB<,$-"+¥$/", 1"+$-(P%, :(+R$(J,)$%+-(X"I+,%(C")$%"+$3(W, D-+GREOFPE\BLO(
4] _J4QR++=-8SS0,"0,%1S65065BaB\ESEA55]6 [6(

WR$%+*&"-3(FO203(N&?',%3(Z0903(ZD1:&"%3(BO2 (MBPSBL3(HEMMMOT*3(JABA " TA&Y'2(1%,+$%, L., "/(/$&H"I(/%D-+(
&HO(+RS($*, D+" #(,P(-D)/ #+"#S#+&' (:8H+$B(A/', 1"+$-(8H0(%$'&+$0(%,/C-(P%, (-, D2 FEBHOBUBEER(66
\4]OR++=-8SS0,"0,%1S6506BESbHAT 7655p5\668AIQ<ING40]0<;4

WRD3(KO3(d%$?3(BOI03(g, $P$%3({PEIB(KRYB OBEBIH &4 +$S/,%DHOD: ($/', 1"+$-(P%, (+RS(HEE=*& & (<Y6&+ #8(
-D)OD/+$0(+%,/+,"+$-(8HO( & 2$%$0(1&))%,-(P%, [ (+RELY0'?(9%/RIBBEH/::$/3' 1 &$3& </ +#"*3= &" (&) +$#3*B=,
6°6366QR++=-85S0,"0,%1S65065556 EAE Y(

N&?',%3(Z0903(M$&'3(<OIB BAEH(e"+R(Q/SE&H"/(<YoD-+&' (&HO(1&H+S(W" 1#8+D%$-(P%, :(+R$(d$"-)&HC(H":)$%"+$3(W, [
9P%"/&3(1&%+(ES(I"#$%&', 173(1$+%, 1%&=R?3(&#0(2R,'$(J [AHRBSIH>& 3782+ FAB(Y Y6/ T O(
R++=-8S50,"0,%1S65065 TST4a]]\

X"G,$#3(HOWO3(W/RD'L$3(@OFO3(KD&O"#13(90BO(.455Y 7(< #+%&-+"#1(B%, D=(E(&#0(B%,D=(EE(A/, 1"+$(i$#,"+R (I$-
1$+%,',1"/&'3(NY6&IS(A'S: $#+(&HO(E-,+,="I (A" OSHIS(PY%,:(A/', 1"+ SIPBR I+ $(8HO(9'CYS:"+$(i#, "+ R-("#(+RS(
H&&™*&"$"(H")$% " +$3DAVR(OPYBI&@" & 37 &) +$#3*RE3(45Y ad5a5B++=-8SS0,"0,%1S65065a]S=$+%(, 1 2S$1"5\"

R0 R0 Ro Ro Ro Qo

@ Geochem. Persp. Let. (2023) 27, 15-19 | https://doi.org/10.7185/geochemlet.2328 SI-14




Geochemical Perspectives Letters — Supplementary Information

"#S01((LG2*?$-#0#-#*3HESCH-HERBAYR (2*?$-2 R- 155 $*4 PO @*49!,:(#$% OGP

$

I"#$9%8&"'620%7+(2:*%-"32+(EY%OBORM(+#$512+C

$

9D")&/R3(WO3(F&/,)3(@O0A03(<&%+"1#23(103(W+$%#3(JOIO3(W": #$++"3(WOWO3(2r%#$%3(BO3(X"'G, $#3(HOWO(.45¢
QU6&=8&B(QIS&H(I%D-+(%$/ 2/ " #13(:8&H+S(:$+&-, &+"-:(8HO(/&Y0) #(/2/"H1(&+(+R(eS-+BY6H(K")&)eS(/ %08+ H(:&Y6 1"
2+3.%/4/."8+$&53143.%/4/."8&6 @6]3(Y"\ Yad®(++=-85S0,"0,%1S650656 TSGOL/§0456" O5TO5]

9D")&/R3(WO3(2,,0'8&#03(90d03(W+$%6#3(JO903(X&-""2$*3(I C(Y S BBHIMUD(.456a7 (A*"0$H#/S(P,%(&(0, " #&H+'?(%$0D/"
9%6/RESEH(&:)"SH+(:&H+S(P%, (+€,(%$0,>(=%,>"$-3(&H#0(',e(,>?1$#(PD1&/"+2(,P(0$$="2(-D)0D/+$ 0 S&H g6 D-+O
8+93#%43¢56a30 ++=-85S0,"0,%1S65065][ 566 Y3\ [6(

d$8203(d0Z03(b%&%&//"3(HOMO3(<'&?+ #3(J0903(1&?$0&3(NOHO3(W#?20$%3(BOIO3(W,),'$*3(MOXO3(N&?',%3(Z09
1$,/R$:"-+%2(,P($/, 1"+$-(P%, :(+R$(I"%(C")$%"+$3(h&CD+ " BIEID: SRR SI&</+#"3= &" (&) +$H3*BAY 3(
4a]_]650R++=-8SS0,"0,%1S650655"S-55\d555Y544]

<&%:,0?3(Z03(d&%%?3(10g03(WR SHHER-BFELEIEE?', %63(ZQ8B6] 1Q>21$H#("-,+,=$-("#(-D)OD/+$0(,/$&H"/(/%D-+8(9(#$e(
=$%-=$/+"*$(P%, :(W")$%"&#(0"&:,#0"P$%, D-(§+B: 9301 $#,E&2+39%,1/.1E&2+31(@B{¥A _]\a]O(
R++=-8550,"0,%1S6506554S11$045445

@$"#$-3(103(g&%%"-3(FO203(J,)"#-,#3(@OmMO3(BD%#$?3(FOFO3(WR$$I(WOIO(.62a67(<&%) #(&H#0(,>21$H#((-, +,=$(*&Y
1%&=R"+$($/',1"+$-(P%,:(Q%&=&3(d, +-e&#&3(&HO(+RS(#"+%, 1 $#(/, #+$t+(, R -G/ (R&$E63043.%/4/." 86 (3"
YY3(Y6YA@R++=-8SS0,"0,%1S6506BGTSE6BI5554N(

F&/,)3(@0A03(b,' $?3(WObO(.6aaa7 (A*"0$#/$(P,%(9%/RS&H(,/$&H#(/%D-+(e"+R(,e(R"LR(P"$'0(-+%$H#1+R($'S:$#+(-"1#8+DS
0"&:,#0"P$%,D-($/', 1"+$(>$#, "+ IL3(]6" _][TOR++=-8SS0,"0,%1S65065RaB\AERE55]\ [6(

F&/,)3(@O03(F&1,D+L3(A03(Z,e%?3(@03(1&++$?3(@03(HD0%G&*+-$*&3(BO(.6aa\7(@"&: #0"P$%,D-($/',1"+$-(P%,: (W")$
9%/ R$&H(,/S&H" (% 2HDYo/4]."&+$&53143.%/4/."&6 " 3(Y6a6Y 45 B+ +=-8SS0,"0,%1S6506BGTSAFRE]5\ |
A

F$%0$3(A0903(N&?',%3(Z0903(<%,L&L3(BO3(W,), $*3(MOX03(W,), $*3(XOmO(.6aa]7(@"&:,#0"P$%, D-($/', 1"+$-(P%, :(h&
S OBH/S(P,%(&(0"$%-"+2(,P(=% B3"BHR:BIB' 1&$3&</+#"*3= &" (&) +$#3*BH\3(6"a 4540
R++=-8550,"0,%1S650655"SdE5]5™MYY

Z"D3(hO3(N&?',%3(Z0903(W&%)&0R"C&%"3(90d03(X&"$?3(FO203(s-R"CD),3(NO3(W="/DLL&3(IOFO3(H"+&3(MO3(H$+
WR&+-C?3(XO(.455a7(I$+&-,:&+"/(,%"1"#(,P(0"&: #0-("#(+R$(e,%'0j-(&%1$-+(0"&:, #0"PSID GG+ $O(
WD=="$:$#+B4656\ 654\CR ++=-8550,"0,%1S650656 TSGO"+R (0455a05TO5]T

I$%6#$"-R$%3(FObO3(g,e&%+R3(BOgO3(Z"D3(h03(d&%%?3(I0g03(<&%:,073(Z03(Me$P3(FOAURERBYEZIIOFO3(
A56\TH, -,:,-C&?&(0"&: #0"P$%,D-($/', 1"+$-8($*" OSH/S(P, %(,/$&H"/(/%D-+&' (=%, 5ISR:H(3 1&$3&</+#"*3=,&
"(&)+$H#3*3=(6T 3 6QR++=-8SS0,"0,%1S65065F561 FH66[ 2(

J'/R$-3(90KQ(Z"D3(hO3(@ & ?@BINSS$+-"D-3(BRN&D,%3(Z09BESIWD)0D/+$0(,/$&H"/(/%D-+(&-(0"&: #O(R,+-(%$*$&'$0()?(
18%6HS+-(,P(:&H+$(>$#, "+R-(P%,:(M?D%)"#-C&? EBPMEIGIETO (N O(
R++=-8S50,"0,%1S650656TSGO"+R{£0456505a055T

J'IR$-3(90FOXO3(E/C$%+3(JOdO3(1$&%- #3(@OBO3(W+$%#3(JO903(F&/C- #3(WOAO3(E-R"C&e&3(90 3B HaEIHH-1&8%
SPASH - +,=$3(: &G [B(&HO(+URURSH+(/ H-+%08& " #+-(H(+RS(:$+&-,:&+"1(:,0"P"/&+" #(&HO(/%D-+&'(,%"1"#(,P(&(
0"&:,#0"P$%,D-($/', 1"+$(P%, :(J,)$%+-(X"/+,%3(HE&=*&& PR HOR+$&53143.%/4/." &6 G™\3(\Y _]YaO(
R++=-8550,"0,%1S650656 TSGO1/§0456Y066054°
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J,)"#- #3(@0'03(BD%#$?3(FOFO3(WR$$3I(WOJIO(.6a°\7(@"&: #O($/', 1"+$(8&HO(1%&=R"+$($/, 1"+$(>$#, "+ FO(EHB( QU &=4&:
H,%#=%,)-+3(FO(NAOF#*/$+18&BBAKDY+&<"$*+& GRGHHIEB+*"$/3' 1%/I@$*$S, =:$#+-("#( $+%,', 1B63(
A-$F"SUB -+$%08:366_AQR++=-8SS0.,"0,%1S6506 FH TSN [JOY5556(

WR&+-C?3(XOWO3(k$01$#"L,*3(@0903(J&1,L"#3(90Z0(.456 T7(A*"0SH/$(P,%(&(-D)OD/+" #(/, = YABH{HA (- RB(BE&PHO
+R$(W")$%" &H(/ VBRI HB2 +3%3=, &" (82+39%, 1/(Y3(66664 TG +=-8SS0,"0,%1S650656 TSGO%{ 10456 TO56055°

W:&%+3(HO903(<R&/C,3(NO3(W+&/R$'3(NO3(N&==$3(WO3(W+$%#3(JOIO3(E/C$%+3(JOdO3(AEID(.45647 @i +$(P, %

VS H &+ +&0+$$+EBa_]453(6TYEMQR++=-8SS0,"0,%1S650656 TSGO$={(0456606405]4

W:&%+3(HO903(<R&/C,3(NO3(W": #$++"3(903(WREY%=3(kO@O3(g$&:&#3(ZO!0(.456\7(9(I$/,%0(, P (1&'$,=%, +$%(L,"/(WD
+R$(M, %+RSVot (W' & $(<Vo&+ #"/ (18 + EREAH=S(&HO(NURIBS#-+ (E#*$-+"18&+" #-(,P(AL", 1"+$(i$#,"+R-(P%, : (+R$(
F$%"/R, (&HO(HT,>(H":)$%"+$-ER#"*&37 &) +$#3*BEY 3(Y\aY JOR++=-8SS0,"0,%1S65065a]S=$+%(, 1 ?S$1+5
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4a]_]165@R++=-8SS0,"0,%1S650655"S-55\d555Y544]

@$"#$-3(198%%"-3(FO203(J,) (@B 03(BDY#$?3(FOFOROAGTRSBOMJBHIHO(, > 2 LSH (" + =B (*&%6"&+" #-("#(0"&: #O(&HO(

1%&=R"+$($/',1"+$-(P%,:(Q%&=&3(d, +-e&#&3(&HO(+RS(#"+%, 1 $#(/, #+$t+(, R(-G5/% (R&$E63043.%/4/." 8.6 (3"
YY3(Y6YAQR++=-8SS0,"0,%1S6506BGTSE6BI5554N(

F&/,)3(@0A03(b,' $?3(WObO(.6aaa7 (A*"0$#/$(P,%(9%/RS&H(,/$&H#(/%D-+(€"+R(,e(R"LR(P"$'0(-+%$H#1+R($'S:$#+(-"1#8+DS
0"&:,#0"P$%,D-($/, 1"+$(>$#, "+ IL3(]6" _][TOR++=-8SS0,"0,%1S65065RaB\AEBE55]\ [6(
F&/,)3(@O03(F&1,D+L3(A03(Z,e%?3(@ O BIBUGEI(EEBBO(@"&: #0"P$%,D-($/', 1"+$-(P%,:(W")$%"&8(I$:#&H+-(,P(

9%/RP&H(,/SE&H" I (/Yo 2HBY0/4/." &+$&53143.%/4/."&6 (¥ 3(Y6a6Y 45 B ++=-8SS0,"0,%1S6506B6G"SEFEIH]5\ [
A
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F$%0$3(A0903(N&?", %3(Z090BE(W, ) &*3(BIOXO3(W,), $*JET®" &, #0"P$%, D-($/',1"+$-(P%, :(h&CD+"&3(W")$%"&8(
S OSHIS(P,%(&(0™*$%-"+2(,P(=% B3 BHR: BB 18 $3&</+#*3=,&™ (&) +$#3*B6\3(6 2 4540
R++=-8550,"0,%1S650655"SdE5]5"MYY

Z"D3(hO3(N&?',%3(Z0903(W&%)&0R"C&%"3(90d03(X&."$?3(FO20 REBECHY 3 (INER (MBI (BIBLR &:3(JO903(<&% -, #3(20:
WR&+-C?3@BBENIS+&-,:&+"/(,%"1"#(,P(0"&: #O-("#(+R$(e,%'0j-( &% 1$-+(0"&: #0"P$%, D- (S SeqBO4
WD=="$:$#+B4656\ 654\qQR++=-8550,"0,%1S650656 TSGO"+R (0455a05TO5]T

J,)"#- #3(@0'03(BD%#$?3(FOFO3(WR$$3(WOJIO(.6a°\7(@"&: #O($/', 1"+$(8&HO(1%&=R"+$($/, 1"+$(>$#, "+ FO(EHB( QU6 &=4&:
H,%#=%,)-+3(FO(NAOF#*/$+18&BBAKDY+&<"$*+& GEGHHIEB+*"$/3' 1%/I@$*$S, =:$#+-("#( $+%,', 1B63(
A-$F"SUB -+$%08:366_AQR++=-85S0.,"0,%1S6506FE TSN [JOY5556(

WR&+-C?3(XOWO3(k$01$#"L,*3(@ 0903 (I&BATHSIDIED(P, %(&(-D)OD/+" #(/,:= #$t+("#(+R$(0"§) S8V #1 (:84+$(,P(
+R$(W")$%" &H(/VRA B2 +3%3=, &" (82+39%, 1/(Y3(66664 T ++=-8SS0,"0,%1S650656 TSGO%{ 10456 TO56055"

W:&%+3(HO903(<R&/C,3(NO3(W+&/R$'3(WOSUME{ISDBIRIC $%+3 (1 BBEENEIDHS(P, %0:&+" #(SHS&HR (+RS(H, %o+ R$Y%ot(
WEH$(/%&+ #(/ H-+96&"#$0()?(0"&: HO("#/'D-" #-8(QIS&H"I("+R,-=R$%$(, %" 1"#(e"+R, D+(&(/VDHSB& &8+ D%$O(
)+ $ & [+ +&0+$$+GGa_]453(6TYEMQR++=-85S0,"0,%1S650656 TSGO$={0456606405]4

W:8%+3(HO903(<R&/C,3(NO3B(PQBBARE%=3(KO@O3(g$L4GBITRME, %0(,P(1&'$,=%, +$%,L,"/(WD)OD/+" #(1%%$-$%*$0(#(
+R$(M, %+RSVot (W' E&*$(<Vo&+ #"/ (18 + EREAH=S(&HO(NURMBS#-+ (E#*$-+"18&+" #-(,P(AL", 1"+$(i$#,"+R-(P%, : (+RS(
F$9%"/R, (&HO(ID-C,>(H")$%"+$IH"*&37 &) +$#3*BEY3(Y\aY JOR++=-8SS0,"0,%1S65065a]S=$+%(, 1 ?S$1+5

W:?+R3(FOJO3(<&=,%D-/",3(b0903(1/<,%:"/C3(NO<O(.6a a7 (1&#+'$($/', 1"+$-8($*"OSH#/S(,P("1#$,D-(PY&/+" HEHSHEH(+RS(:
&)+ H, & [+ +&O+$S+#A]3(6]]_6\BOR++=-85S0,"0,%1S6506B86555656a6 [i (

W#20$%3(BO903(F$%0$3(A0903(N&?",%3(ZO9GRIUR SR XEIAMB(W,),'$*(Be@RENO0(8HO(W%("-,+,=$-(P%, (
0"&: #0"P$%,D-($/", 1"+$-3(SO&/RH&?&(H")$%"+$(1"=$3(h&CD+"&3(W")$%"&B(A*"0$H#/S(, P (0"PP$YeSH+"8+" H("#(+R
I"HBO6&" (&) +$"#, &-/+ +&0+$$EE13(26655@R++=-85S0,"0,%1S6506566553656T6 [4(

W#?0$%3(BO903(N&?',%3(Z0903(F$%0$3(A0903(<'&?+,#3(JOMO3(ERIA&IB(B I YD/ 4 3S3B((rEALTI %/ RSEH(

&+ S(RE+$%, 1$HS"+2(8HO(+RS(,%6"1"#(,P(0"8&: #0"P$%, D-($/', 1"+$-3(W")$%"&8(A*" OSH/S(PY%, :(-+&)'$("-, +,=$-(&#0(
18%HIABE. " &</'+#"*3=/1% 53("aa 5aqR++=-8SS0,"0,%1S65(BERFEL 6T(

W#20$%3(BO90O3(N&?',%3(Z0903(B%, L&L3(BO3(g&""0&?3(90mO3(d$&%03(d0ZO3 (NGB BIRD QOB (F*B(MOXO(
h&CD+"&H#(Al' 1"+$(i$#, "HX3:#"+&378&)+$#3*G3(Y_66]QR++=-85S0,"0,%1S650652]S=$4%,GS] 060"Y

W,),'$*3(XOMO3(N&?",%3(ZO903(W#20$%3(BOIO3FAL) B3N EXOE%, D-(Al', 1"+$-(P%, (+RS(SO&/RH&2&(H")$%"+$(1"=$:
h&CD+"BS#"$/3"*82+3*3= &8+IMT3(\4_T\QR++=-8SS0,"0,%1S65065 5S5545T 6a(Ga\TY\\"

SCR&#,*3(90X03(J?&)/R"C,*3(E0 @ O3(HR&Y%jC"*I(ODTIU66H#/78 4" $*+&3T&$Yo+&H"1;$/"' &/ 4:+1*| SOYBH IR #1 (
0,D-$(um&DC&-/,e0 (

S-+"#,*3(XOEO3(SCR&H,*3(X0903(B%"#$#C,3(XO903(B&*%" * MBI BaDIR, :(+RS(SO&/RH&?&(&HO(Q)H&LR$HHE&(
C")$%"+$-(="=R€RI%/4/," (663(6 T 6 T\6O(."#(ID--"8¢7

X"G,$#3(HOWO3(W/RD'L$3(@OFO3(KD&O"#13(90BO(.455Y 7(<, #+%&-+"#1(B%, D=(E(&#0(B%,D=(EE(A/, 1"+$(i$#, " +R(I$-
1$+%,',1"/&'3(NY&IS(A'S: $#+(&HO(E-,+,=" (A" OSHIS(PY%, (AL', 1"+ SIPBRHBIE+$(8H0(9'C%:"+$(i$#, " +R-("#(+R$(
H&&™*&"$"(H")$% "+ $3DAVR (OPYSI&@"*&37 &)+ $#3*BE3(45Y ad5a5B++=-85S0,"0,%1565065a] S=$+%(, 1 2S$1"5\"

k$O1$#'L,*3(@OB(J&1,L"#3LAIWRE+-C23(NEBTKR', %" 0%/ &%) #8+$(P'D"0("#(0"&: #0-(P%, :(+R$($/', 1"+$(>HBIHRD(
I"#$%&-./+' +16Y3(aT6aT\QR++=-85S0,"0,%1S65066]\SW654 \5"6 T544]

$
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71, ,"(O(48.8-#:4;%89 . 83h4¥5 (; (&(4< (%

9%8&"3(gO(.45657(9(PDH#/+" #(P,%(+R$(J(=%, 19%6&:"#1 (' &#1D&1S(+,(%6$/&-+(1&YoH$:H IR BGE Y AS-E0(=, %o+ "#1(,P(
IDR"#1(&#0(B%"PP"#j-(:$+ 58I $+#1&M&2+31./+ FI3(\5T \5aOR++=-8SS0,"0,%1S650656 TSGO/&1$(0455a05Y ¢

9D")&/R3(WO3(2,,0'8&#03(90d03(X&-"?$*3(I03(B&*$L3(I0AO3(X"G,$#3(HOWO (. AESABAPRSLEHB([De(=%,/$--$-(8H#0(
-D)OD/+" #(,#(DFSTOS(8HO(%$0,>(-+&+S(,P(&H+S(S/, 1"+$-(P%, (Z&/$(. H&E=*8.&" IIBRE HED ' +$"# &- [+' +&
0+$$+#13(4"] _4aY®+=-8SS0,"0,%1S650656 TSGO$={0456"O5TO5]5

9D")&/R3(WO3(2,,0'&#03(90d03(W+8&1#,3(XO3(H,%-&C,*3(90X03(!"CR&"$#C,3(@ O 3(B(@ #3045 MILHRIBY
Q>?1$#(DD1&/"+2(X&Yo"&c+" #-("H(H" JBORBHIN AL, 1"+$(i$#,"+R-3(e"+R (<, :$tt+-(#(<"#,=2%, > BRI $+(Q>?
NR$%:,)8%, $+V698H"*&37&)+$#3*GE3($18&/5 TR+ +=-8S5S0,"0,%1S65065a]S=$+%, ,( ?S$1&/5"T

d&$%+-/R"3(10(.6aT7(9)-, DRG(H+$#+(,P(-+&HO&Y0(:$&H(,/S&H(SRIEBUED(&)*"+$"#,&-./+'.+&0+$$EB(\6 _\O(
R++=-8550."0,%1S65065865558566 Y[ 6(

d&D:18%+#$%3(ZOI03(X&"$23(FO20(. 45567 (W+&)'$(E-, +,=S(NY6&H-= Yo (&HO(<, #+&/+(1$+8ct, Yort R LR B "D (&
"(&2+3.%+4/1$H0]3(\6Y_\TAOR++=-8SS0,"0,%1S65046] S1-%:{0\|O60\6Y

dD%#R&:3(90@O03(NR,:- #3(90J03(dD'&#,*&3(BOIO3(H,R#3(WO<O3(W:"+R3(<0d03(2& +$%3('OFO(.456 Y 7(W+&)'$("-,+,
%$/2/"#1(&-(%$/,%0$0()?(-D=$%0$$=(0" &HBORL (&)*"+$"#,&-./+' +&O+SSHHB(N _]'50(
R++=-8550,"0,%1S650656 TSGO$={0456Y065054]

<&#"3(@O(.62a\T (W+8)""+2(,P(I"#,=7%,>$HS(SHSHIORIEI/6S(/ H0"+" #-(,P(+RS(+%0&H-"+) W UIRITREYo+ &I (B Y&
) +$"#,8B'$+#/3RT3(4YNOR++=-85S0,"0,%1S650 6EAIEBIBIE Y 5 YA (

<R&/C,3(NO3(@$"#$-3(10(.455 7(NR$, %$+"/& (/& ID'&+" #(,P(,>?1$H#("- +,=$(PY&/+" #&+" #(P&I+ Yo-("BURIH) AR EHFEA+$:-O
53143.%/4/."&6.$"("43(T\4 JTT5Q%++=-8550,"0,%1S650656 TSGO1/§0455 O5T0556

B$, 1"/(W?-+$:-08+J/+L1&/' &</'+#"*3=,&"(&2+3.%+4/1$}B(6_60R++=-8SS0,"0,%1S65046] S1-%:10\|0606

<,"$%-,#3(H@D3(2""&:-3(KO3(Ae&YNBDD=R ?3(BY.45657(Q%" 1"#(,P(QE!S(&HPAD, :&"#-(-&:='$0()?(/S&H("-'&#O(
)&-&+-3(C"1)$% " +$-(8&HO(/8Y) #&+"+$-8(NRS(HPIDFLOQSYo(:&H+S(:$+ H1("#(+R$%: /R$:"/& (D=e$""#1-O(
)%,1/.1&378$%+&I"H$%&™ (&)*"+$"#, & BB 68(BBL6]60OR++=-8SS0,"0,%1S650656 TSGO=$"0456505Y055"

@&?3(g020(.45647(9(%$*"-$0(0[RYR=R"+$(+%0&H-"+" HYDW SR/ +#"*3=/1Ha 3(YAT40(
R++=-8550,"0,%1S65046] S&:045660] T]

@$"#$-3(103(g&%%"-3(FO203(J,)"#-,#3(@OMO3(BD%#$?3(FOFO3(WR$$I(WOIO(.62a67(<&%) #(&H#0(,>21$#((-, +,=$(*&Y
1%&=R"+$($/', 1"+$-(P%,:(Q%&=&3(d, +-e&#&3(&HO(+RS(#"+%, 1 $#(/, #+$t+(, R(-G/% (R&$E63043.%/4/." 86 (3"
YY3(Y6YA@R++=-8SS0,"0,%1S6506BGTSE6BI5554N(

1%, =%, )B(8H&'2-$-3(D-"H#1(-+,"IR",:$+%6"/(/%"+/$o4"8AD(."*&<"="N/"+ (Y63(\]6 \[YO(
R++=-8550,"0,%1S65066 5S:"#:&106a 06 Y60]T6065

B&-=&%"C3(NO3(2,' P3(HO3(W:"+R3(<BIOHEEISHH& (0$+$%: "#&+" #(,P(=R&-$(%$ ' &+" #-("HERSG @B (+,(6Y (BI&O(
6A+#]."&</'+#"*3=/1%"a3(646264440

98%60:&#3(I0bO3(W+&/R$'3(NO3(I$8%- #3(@OBO3(<&#,3(AOFO3(W+$%#3(JO903(WREY%=3(kO@O(.45467 (<R&Y&/+$Y
19, +,"+R-(,P(J,)$%-+-(X"/+,%(N?=$(E(&#0(EE (A3 BOT&)+$#3*FE43($1&)5a50(
R++=-8550,"0,%1565065a]S=$+%. .1 ?S$1&)5a5
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0&-+$%,C3(@O03(<R&=:&#3(@OWO(.45667(9$&+(=%,0D/+" #(&H#0(1$,+R$%:-(P,%(+RP(L HEHBLA L) HE, R IMNSER
0+$$+#3"3(Ya5QR++=-8SS0,"0,%1S650656 TSGO$=(0456605\05]\

E/C$%+3(JOdO3(W+$%6#3(JO90(.456]7 (18&+%"> (<, %6%$/+" #-(8&HO(AYPHSH(SHE MEIMOSR(1$&-D%$:$#+-(,P(4& [

E/C$%+3(JOd03(W+&/R$'3(NO3(W+$%#3(JO903(g8%%"- SFEIRD(RZBAH T RGBS B(/ #-+%8 #-(&(/%D-+&'(,%"1"#(,P(
+Ob&H-"+" #(L #$(0"&: HAAEH(Yo+4/."*&)+#19+.$/I+1&0HBBFHI\OR++=-85S0,"0,%1S650"6 YS1$./RE'$+06Y5"

F&/,)3(@OAO(.455\7(M&+D%S(&HO(,%"1"#(,P($/', 1"+$(>$#,"+R-(PYOIEEJIB (4 SYIBT O(
R++=-8550,"0,%1S650656 TSGO"+R(0455\05]05]°

H&:"#-C?3(bO(. 45647 (I"#$%&', 12(,P(+R$(,e$%(:&#+$8(9(%$*" SOBPEDHS% & ("H#/'D-" #-("#(0"&: HODRSYG./+' +&
8+J/+L16653(64"6\"OR++=-8S50,"0,%1S650656 TSGO$&Y-/"%$*04566065055Y

H&:"#-C?3(bO3(k&CR&%/R$HC,3(QO3(@E&*"$-3(JO3(B%"P P " Ha 2 XA RDBENRE98ZE$+3(90(.4556 7 (WD=$%0$$=(0"&:,#0-
P%,:(+R$(FD"#8&(&%$&3(1&+,(BRE+$B(%BBIB(:;$/3'18&$3&</+#"*3=,&™ (&) +$#3*BR53(N\ _"Y]O(
R++=-8550,"0,%1S650655"S-55\855555446

H&:"#-C?3(bOXO3(HR&/RE&+%28#3(BOHO3(9#0%$&LL&3(103(9%&DG,3(@ O3 (PUSRRUHB(20Z PYATEATEID=SA5H(
+R$(FD"#&(&%$&3(1&+,(B%, -, (W-+&HSAFBEL30Y]_\AOR++=-8S50,"0,%1S650656 TSGO"+R (0455a05]05]T

H&:"#-C?3(bO3(1&+L$'3(FO3(F&/,)-$#3(d03(gD+/R$,#3(EO3(2"%+R3(JO(.A56 T7(E-, +,="/(PY%&/+" #&+" #(,P(,>?1$80&HO (/8%
| eSO &+ S("HI'D-" #-("#(0"&: HOGY +#"*3=,8"(&)+$#3*3=(6653(]"a] YOR++=-85S0,"0,%1S65065%56 XFHSH
il

H&#L&C"3(103(W+$))"#-3(FObO3(ID$3(I0(.62a67(<R&Y&/+$%"L&+" #(,P(MD$#/R$O(R"1R(=HeS-+BUS(RRBLSHOLVEWV"Q
MIJO(2+39%, 1/."*&8+1+"#.%80+HBSIHT] \TTQR++=-85S0,"0,%1S650654aSaEBZ55\T]

H&+-D%&3(NO3(h,#$0&3(903(h&:&L&C"3(@O03(h,-R"#,3(NO3(E+,3(A0(.45657(90"&)&+"/(+$:=$% IR ULEST LSHHE(+RS(::
I"HB06&" (&)*"+$"#,&B'$+#/EBHIB(464 46" OR ++=-8SS0.,"0,%1S650656 TSGO=$"0456505"0556

H#,/R$3(JO3(9#1$'3(JOFO3(WS"P$%+3(b03(D™"$%* $+3(NODO(.6aa 7(<,:='$+$(-D)-+"+D-+" #(, P (NPT NG G-+ &'+ (<&
64+#."&</+#"*3=/1K]3(66 T _66"Y B+=8SS:"#-./8:0,%1SIWISE: "#S+/S9%+"/'$-zb%$$S6aa SH# [R$z=66T"
66"Yza O=QP

H,=?'*& JOBO3(d$&D-,'$"3(hO3(B,#/R&%,*3(903(dD%1$--3(F ABEVAMERIRIOL-+%") D+" #(,P($/' 1"+$("#(+RS(W'&*$(/%&
&#+'$8(NR$(%, $(,P(-D)OD/HD#SB'39%, 1/ (T4 TN XA _65]QR++=-85S0,"0,%1S650656 TSGO+$/4,0456 TO5605]\

H,%,'$*3(MO3(H,=?"*&3(103(BD%#$?3(FOFO3(!, %$3(90A03(@&*"0-,#3(FO(.456 &7(NRS(,%"1"#(,P(N?=$(EE(0"&: #0-(&(
<D"HEH("HSY%E& ("#I'D-" #DEH"*3=,8" (&)+$#3*3=(6643(4" Y4 aOR++=-85S0,"0,%1S65065556 F5TEEL(
H,%, $*3(mO!03(H,=?" *&3(!03(dD--e$"$%3(hO3(I$&%-,#3(@OBO3(BD%#S$? AEER] RS DAHIIOH(? (RELRE%60&+D%$(

IR&Y6&I+$%(,P (<D™ #&#(0"&: #0-8(9(-"1#8+D%S$(,P(+R$(dD-R*$'0(; SBS T : S5 3(] T4 N O(
R++=-8550,"0,%1S650656 TSGO"+R (0456 0540566

Z,//C3(90FO(.455 7(H#(A>/$'(-=%$&O-RES+(+,(%$/&-+(&H&'?-$-(,P (1 GBHSIH:s (B8D+-3(8HO(&(-?#,=-"-(, P(+RS(/%?-+&'(
IR$:"-+9%72(,P(#&+D%&!(-""1&+$(IBBAFFHEIGM&2+31./+ Q\B(6°Ta 6°"50(
R++=-8S50,"0,%1S650656 TSGO/&1$(0455"064056]

1&++$?3(@03(Z,e%?3(@03(1&/=R$%- #3(<O(.62a\7(Q>?1$#("-,+,=$(/,:=,-"+" #(,P(:&HHHSBR YR +IP(H &-./+' +&
0+$$-+BY 3(4]6 4\60R++=-8S50,"0,%1S6506586557656\" [] (

I"CR&"$#C,3(@OWO3(9D")&/R3(WO3(H,%-&C, *3(BOSCEUDBOCE(bOXO( ABAEA +$("H#(<, SHHBRH {HS&Y6" #1(Al, 1"+$(
P%,:(H")$%"+$(I"=$(SO&/RHEIGBI*"(,&1"#$%&-./+' +XY5]3(6T  6N\OR++=-8SS0,"0,%1S65066]\SW654 \i445\5644
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M&C&:D%&3(@O(.455a7(9(#Se(P,%:D'&+" #{IPHIEMHSSHS(15,+R$%:,:$+$5%6()&-$O(#(&//D:D'&+" H(&HO(-+8+"-+"1& (8H&?-"-
P(&('&Y%1$($>=$%"$#+&' (08B BEOT&<+$"43#9%/.&2+ B3 (\aY Y5 Q¢++=-85S0,"0,%1S6506666SGO6YAY
6]6\0455a055'4 0>

m$-+,'&3(BE,%, $*3(MO3(H,=?',*&3(103(J,+"%,+"3(MO3(I$&%- #3(@OBO3(1&:&+,3(!0BO3(9'*&%,3(103(I$%DLL,3(Z03(BD?
90AO3(@E&*"0- HBHBI(<&W"B=$%, *-C"+$("#(0"&: HO("#0"I8&+$-(+R$(%$/ 2/ #1(,P(/S&H"I(|%D-+("#+,(+R$(', 6 $%6(:&#+
O"$H4YYY3(4]1M60R++=-8SS0,"0,%1S65065] SH&HD%SAYa 4

1,D/R,D3(AZ03(I"R,"%3(bO(.6aa67 (KD&H#+"+&+"*$(9#&'?-"-(,P(9,:, 1$#$,D-(,%(W+%&+"P"$0(!"/%, *,'D:$-(9=="2"#1(+R$(!,0$'(i
E#8(g$"#%"/R3(HObOFO3(MmS$e) DO THI@BHEB)H#3:+&P;"$/$"$/30(W=%"#1$%3(d,-+ 4806
R++=-8S50,"0,%1S650pF52844T6/]]2\ (
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