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! " # $

!"!"

%

�� 10QTN-11 10QTN-12 10QTN-13 10QTN-14 10QTN-15 

SiO  55.26 60.47 58.18 61.44 61.74 
TiO  0.6 0.42 0.45 0.42 0.42 
Al O  18.21 16.27 17.62 16.12 16.59 
Fe O  3.1 2.16 2.49 2.53 2.54 
FeO 4.42 3.66 3.72 3.34 3.23 
MnO 0.14 0.12 0.13 0.13 0.12 
MgO 3.7 2.83 3.06 2.82 2.61 
CaO 5.19 5.57 6.41 5.1 5.46 
Na O 2.91 2.71 2.82 2.69 2.42 
K O 4.63 4.04 3.7 4.58 3.75 
P O  0.26 0.19 0.21 0.18 0.18 
H O  0.72 0.62 0.62 0.5 0.66 
CO  0.17 0.26 0.17 0.26 0.69 
LOI 0.65 0.56 0.66 0.53 0.76 

A/CNK 0.95 0.86 0.87 0.86 0.92 
Mg  53.1 52.1 53.0 52.9 51.5 
La 16.9 14.3 12.6 12.1 14.4 
Ce 33.4 31.6 26 26.9 29 
Pr 4 3.96 3.47 3.48 3.54 
Nd 16.3 16.4 15.1 14.9 14.5 
Sm 3.25 3.43 3.53 3.35 3.02 
Eu 0.97 0.94 0.97 0.84 0.82 
Gd 3.1 3.3 3.51 2.92 2.91 
Tb 0.45 0.48 0.54 0.45 0.41 
Dy 2.76 3.08 3.27 2.99 2.54 
Ho 0.56 0.64 0.64 0.59 0.53 
Er 1.66 2.07 1.97 1.84 1.69 
Tm 0.22 0.29 0.26 0.25 0.25 
Yb 1.59 2.13 1.77 1.76 1.57 
Lu 0.26 0.32 0.28 0.29 0.26 

�REE 85.4 82.9 73.9 72.7 75.4 
LREE/HREE 7.06 5.74 5.04 5.55 6.43 

�Eu 0.92 0.84 0.83 0.80 0.83 
(La/Sm)N 3.36 2.69 2.30 2.33 3.08 
(Gd/Yb)N 1.61 1.28 1.64 1.37 1.53 

Rb 131 142 94.4 125 120 
Ba 662 569 431 532 484 
Th 2.65 4.73 1.88 4.47 4.14 
U 0.93 2.25 0.7 1.26 1.23 

Nb 2.96 3.24 3.06 2.91 2.71 
Ta 0.18 0.26 0.16 0.22 0.18 
Sr 697 772 707 693 609 
Zr 51.1 56.1 55.7 51.2 79.7 
Hf 1.46 1.78 1.5 1.56 2.25 
Y 15.2 18.2 17.9 16.8 15.3 
Ni 8.47 8.02 9.27 6.62 8.58 
Sc 26.9 24.7 29.8 24.6 23.3 

Yb/Hf 1.09 1.20 1.18 1.13 0.70 
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Pb Th U age/Ma 
��� 

/10  
Th/U Pb/ Pb 1� Pb/ U 1� Pb/ U 1� 

Pb/ U 1� 

1.1 10.2 134 193 0.7 0.0569 0.0025 0.3040 0.0129 0.0391 0.0005 247.1 2.8 

2.1 5.0 111 195 0.6 0.0544 0.0037 0.1407 0.0092 0.0193 0.0004 123.0 2.2 

3.2 15.8 276 290 0.9 0.0526 0.0020 0.2834 0.0104 0.0391 0.0004 247.2 2.6 

4.2 6.8 91 136 0.7 0.0583 0.0030 0.3013 0.0154 0.0387 0.0007 244.9 4.5 

6.2 10.6 208 308 0.7 0.0506 0.0022 0.1808 0.0078 0.0262 0.0004 166.7 2.3 

8.1 5.0 283 458 0.6 0.0592 0.0038 0.0663 0.0038 0.0086 0.0002 55.2 1.0 

9.1 11.7 133 256 0.5 0.0523 0.0020 0.2686 0.0105 0.0375 0.0006 237.0 3.8 

11.2 8.0 98 157 0.6 0.0681 0.0040 0.3661 0.0207 0.0395 0.0006 249.6 3.5 

13.2 17.1 356 311 1.1 0.0531 0.0019 0.2847 0.0107 0.0386 0.0004 244.3 2.5 

15.2 6.8 70 137 0.5 0.0577 0.0033 0.3154 0.0170 0.0403 0.0006 254.9 3.7 

16.2 13.2 238 251 1.0 0.0569 0.0033 0.2981 0.0163 0.0386 0.0005 244.1 2.9 

17.2 14.2 178 304 0.6 0.0501 0.0023 0.2621 0.0118 0.0382 0.0006 241.9 3.8 

18.2 9.7 136 290 0.5 0.0539 0.0030 0.2081 0.0116 0.0281 0.0005 178.9 3.3 

19.2 9.6 108 208 0.5 0.0525 0.0029 0.2706 0.0142 0.0377 0.0006 238.6 3.7 

20.1 3.8 200 381 0.5 0.0584 0.0039 0.0607 0.0036 0.0080 0.0001 51.2 0.9 

21.2 11.5 209 213 1.0 0.0495 0.0024 0.2694 0.0131 0.0397 0.0005 251.0 3.0 

22.2 6.6 81 128 0.6 0.0506 0.0028 0.2785 0.0148 0.0404 0.0006 255.2 3.6 

23.2 25.1 586 468 1.3 0.0486 0.0020 0.2497 0.0096 0.0373 0.0004 235.9 2.5 

24.1 2.3 107 204 0.5 0.0796 0.0050 0.0901 0.0056 0.0086 0.0002 54.9 1.2 

25.2 10.7 167 204 0.8 0.0530 0.0024 0.2938 0.0133 0.0404 0.0005 255.2 3.2 

26.2 8.4 137 157 0.9 0.0501 0.0029 0.2766 0.0151 0.0403 0.0007 254.5 4.5 

27.2 6.0 79 122 0.7 0.0503 0.0035 0.2637 0.0175 0.0387 0.0009 245.0 5.3 

28.2 12.6 213 232 0.9 0.0515 0.0025 0.2831 0.0133 0.0401 0.0005 253.2 3.4 

29.2 25.7 551 465 1.2 0.0495 0.0016 0.2623 0.0085 0.0383 0.0004 242.4 2.4 

30.2 20.1 420 381 1.1 0.0513 0.0022 0.2621 0.0109 0.0372 0.0005 235.4 3.0 

31.2 21.3 494 382 1.3 0.0491 0.0016 0.2593 0.0086 0.0383 0.0004 242.4 2.4 

 

$%

!

&'()

$

"

%&'

()*

%&&

()

*+,-

!

()

+,-

,./

01234

./01

567089%

"

:;<=>6

?

#

234%

$

-@A=>6?

#

2345

$

./0BCD

E89%

6#!7

%

FGHIJ

&

%892:/%;

$

K

%8

L34M$&

')N

!

1OP

%&'

<=*

%&&

()

Q,RSTU

&

8>88%?!

8>88;@

$!

1OP

%&'

()*

%&&

()

,VWX5

!

Y

8>@?@$!

8>@?$%

!

"

()

+,-

,Z[\

A&>?!A%!>B

]^_

&

`

$

$!

a

b

AB>?!%>!

&

c

'

$!

Wd%:;<=>6?Y

@B?!

;B8 4C

&

`

$

$%

!

e f

!"#

!"#$

ghFGH.iG4YjklmnZ

'

4op

qTr

'

pstF4-uvwYxy

"

SzZ{&'

`N|}~sT�%

DE

@

F

#

'

5CF

'

:C

@

F

-

G

@

F

p

q-T�

4H

I

,

+4H

I

J%88"4KECL 4H

@A

*+ 4H

@A

A

,K,CE MN

OA

-

!

i�

D*5:G

,~�\

P>"

-H4K��

������H%���lm

!

��vw�

6$;7

!

��

�

Q

�H�H%��

6$'7

"

H4KT�%34

P&'

()*

��o�

(

��@�_���#��� %¡$

(

¢£ghF¤H34

./01

56-

<=/()

1OP¥0

&$;



! " # $

!"!"

%

!

!

"#

"#$%&'$() "*$+,

$%&'(

-./01 2 345678 "#9%&'$() "*$+, 4:7;7<1 =.;.

&

#

'()*+,&-

$%&'# ()*+,-,./0%12342142 %0)&23 ,5 6%74,13

&

8

'(

9:;<(=;>? @;=A

.%/0&

$%&'8 B%74,1 9:;<(=;>? @;=A 4,14,7-%) -%)&7)0

!CC

D5

1234

!

56

!

D5

E*F

4789:6;<=>

?%@

"

GHI#8HJ >)

#

0#A>?%@

"

"GJ#CC"

>)

#$

B7C

"

D5

E*K$@;=A

%@&DEFGHIJ

KCLMN(O0#PQROST

"

&

C

#$

UV8

WX#AYPZ6[\

L"CM

%

](!

9<9N

^_`a

$

D$?N

b9QR

$

cde6fghb9ijGk

L"IM

$

lmZnGop6qC

$

O+PQA$R)P9)

&D

"

&

I

#

&

S

'(

#

D5

T*K

4rs&

$%&'S D%3*,&7)0 ,5 $

D5

E*K -)*) 5,7 6%74,13

C"S



!

!"

" !

#

#

$

$

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

!

1$2

%&'()*

+,-.

3

/012')

+,#.

"

3'45$ 6'789':'1&1; 2'&49&:7 0< ;)8;01'8 7);;'147 <09 =&>&14 2'09';) '1 ?)148@014 >(08A B>&7) :&C &<;)9

%&'()*

+,-.

&12 /012')

+,#.

D

3

E>FG<

!

!H5-

"

45

#

6789

I4

J

53

?@

$

K

:

;<=>?@ABCD'E))F:GHIJKL

MNO:PQRS

#

TRUVWX:YZ

+#L

#

#$M!!.

%

[

\]6^_%`'E))Fab

M

Ucd)F

#

e

fgbhiJKjkl

#

PQmngbopqfr

stuvw3xygbGH:rszv

!

{|}

$

~

�}�

"

wl��m�rszv���s����

�

#

f������i@�JK�Mop:�U�

G�

#

�����U��)pX��

#

GH��

"

 

��)F

+#$N!,M!L.

%

¡¢£UV)Ffo¤jklI¥

¦§�bv¨pX��GH:bV)Fcd©GH

ªRU

M

bcd�«¬­3

OPMG<

®¯°YZ:c

d)F

+!QM,-.

%

!"#

!"#$%&'()*

%`'E)6±²¨

$

³´

$

µ¶�aYZ

#

¥

·¸¹°WH

#

º

ORSS

3

OTOS

;<³»

$

?@

$

K

$

=>

$

?&

$

?'

D¼=>?

#

½¥¾

=>

$

?&

3

?'

:=>

?¿À¥ÁÂÃ)F):�¨

+-$NUHNU-.

%

f

V8F='MO&F

E>

3

?@FE>MO&FE>

*+,-./$0o

!

$

$M&

#

>

"#

ÄÅÆÇfÈÉÁÂmÈÉÁÂIÊ¬:gÂ

ËÌ�

+,#N,!.

#

¿À%&'E)GHÍJK

M

ÎÏ:*

+,-

%

ÐK�ÑÒÓÔË

&

ÕÖË×�wØÙ

#

$

L

Ú}

!

G<

B!W"KMX>

ÛÜ$0

3'45L X(0;7 0< "

G<

B!W Y)97P7 KMX> &4)7

$

Q %&FO&M?@FE>

$0

!

Z002@)&2 ); &(5

+![.

"

3'45Q ?@FE> Y)97P7 %&FO& 2'789':'1&;'01 2'&49&:

!

&<;)9

Z002@)&2 ); &(5

+![.

"

ÝÞß�

'

ÐK�ÑÒÕàá#*+âã:äå

'

æç%è'E)Ú}

KMX>

åÛ3

OPMG<

®¯°é2

LUL



! " # $

!"!"

%

!

!

&'()*+,-./012340#567

89:;<

!

"

*=>?@AB

"

CDEF?@1=>

?@G-3(

!

2'(0HIJ#KLM

#

=>#@

NOAPQ?KLM

$

RSTUVWXYZ[\]V

^_`a34bcQ

#

d

$%" &'(

=>?@*efg

hi@jklmIJnF

#

op]qr

)$"*

#

EF?@

NstuvwxIyOAPQ]TUVW

"

z{|}

?@!k]~���V��P�

%

$+, &'

&

*RST

UV��P�

)!-.$$*

X=>#@opP�

%

$$/0$"/

&'

&

)$+*

Z�

"

��}nF

#

op����

"

�X-3

4

!

2'40?KLMHaEF?@N[=>?@

*efghi@�klmIJnF

#

op]�\

"

�

DEF?@G-340

!

2'40�������

�]����

#

~���V]Iy

"

���EF?@

NOA��]�G� �A¡¢£

"

Z¤¥¦§¨©

ª]«¬

"

­®¯S°±OA��]V^V

"

²uT

UV³´Iy

"

�§¨EF?@*=>?@]µ¶

"

�X·¸¹º»¸¼½¾¿À

#

!

Á Â

%

!

&

~���V�ÃÄ$

$

ÅÆ

$

ÇÈÉV^V

"

Ê.

12.345.&6 7.58

Ë%ÁÌCD��VÊ.

ÁÍ%Î�

%

$+,9/$$9-

&

&'

"

a2ÏÐQV^_`]

qr

#

%

$

&

��VÊ.

!

:;

<!=

Ñ�

>?9@%>!+9-

"

G

"

:;

<!=

#7.58

%ÎÒÓ&Ô®ÕÖH×GØÙÚ.Û1

?ÜÝÞÛ��

$

ßà]áâãäå%Î1?Kä

å%Î

"

G

ABCD8.E'C1'

ÒÓ&{|}nFæçè

éê1

D8C:;

%

&!9$

&

ëÑ

"

�Xßì

&F

G

Ñ1

AB

$

7

]íîïðñ°±YV^òó}&#Ü

"

ô®k

{Kór$]õ¬

#

%

"

&

~���VÃÄ$

$

ÅÆ

$

ÇÈÉ·ö

"

1HII

1

131I

íîÅ÷

$

AB

$

7

$

J8

$

A'

$

AK

Døïðñ

"

�

X

6LCJK.1'CD8

1

ABCD8.1'CD8

����ùúÒ

Ó��YûüýV^V]É$

"

��}nF

#

op�

���

#

Y��P�*RSTUVWZ�

$

EF?@

*=>?@Hþÿ-34

!

2'40#5]·!

"

�

DEF#@N��G=>#@1efghi@�k

lmIJnF

#

opZ[\]����

#

!"#$

!

!"#"$"%&"'

"#

)!* DKM 2N :'OOKPQM A &9 RSQTQFKL SUQTVWKQM Q; WBS :KX'T'Y'M .

AK8SW'M QOQFSM )Z*9 I'OWB 'M[ 5T'MSW'OY 6LKSMLSPN $///N $@

'

$!!.

$@/9

)$* \']] 5N DKM 2N :'OOKPQM A &N SW 'T9 4OSW'LSQVP .ASOWK'OY

PBQOWSMKMFN 8'PKM [SUSTQ]XSMWN 'M[ UQTL'MKPX KM LSMWO'T AK8SW )Z*9

RSQTQFKL'T 6QLKSWY Q; 2XSOKL' EVTTSWKMN $//,N !!?

'

@%,.@?@9

)"*

"#$

N

%&'

9

(·¸¹)*+ì,��

'

��

.

V^��]d

-

)Z*9

#$.m

N $//%N !"<%(

'

+".,!9

&Q ^V'M_VSN 5'M RVKW'MF9 `OQX WBS ASWBY WQ WBS ;QOX'WKQM Q;

WBS aKMFB'K.AK8SW 5T'WS'V

'

LQMPWO'KMS[ 8Y WSLWQMQ.X'FX'WKL SUSMWP

)Z*9 I'OWB 6LKSMLS `OQMWKSOPN $//%N !"#%=

'

+".,! #KM 4BKMSPS bKWB

IMFTKPB '8PWO'LW=9

)+*

"#$

N

/01

N

2&3

N

4

9

'5·¸¹67ª8*�9

)&*9

�

:

'

#$;<=

N !--"

'

!?@.$",9

&Q ^V'M_VSN 1V `SMF_K'MFN 6BSM 6B'MFYVSN SW 'T9 6'McK'MF

ASWBY'M UQTL'MKPX 'M[ OST'WS[ XKMSO'TKd'WKQM )&*9 ESKcKMF

'

RSQTQFKL'T 5V8TKPBKMF :QVPSN !--"

'

!?@ .$", #KM 4BKMSPS bKWB

IMFTKPB '8PWO'LW=9

),*

>f?

9

@ABkC·¸¹�7W

)&*9

�:

'

D$;<=

N !--@

'

-.$!,9

eBQMF f'T'K9 5'TSQWSWBYPK[SP KM bSPWSOM DVMM'M 'M[ 6KLBV'MN

4BKM' )&*9 ESKcKMF

'

6LKSMLS 5OSPPN !--@

'

-.$!, #KM 4BKMSPS bKWB

IMFTKPB '8PWO'LW=9

)%*

EFG

N

HIJ

N

KLM

N

4

9

BN'5#ê·¸¹��º»*�

9

)&*9

�:

'

#$;<=

N !---

'

!$.$?%9

1K ^KMFdBSMN 1KV gSMcVMN g'MF DKdB'QN SW 'T9 ASWBY'M WSLWQMKL

SUQTVWKQM 'M[ XSW'TTQFSMSPS KM WBS JKVcK'MF .1'ML'MFcK'MF .

ZKMPB'cK'MF 'OS'N bSPWSOM DVMM'M)&*9 ESKcKMF

'

RSQTQFKL'T 5V8TKPBKMF

:QVPSN !---

'

!$.$?%#KM 4BKMSPS bKWB IMFTKPB '8PWO'LW=9

)?* 6S'OTS & 59 6WOVLWVO'T SUQTVWKQM 'M[ PShVSMLS Q; WBOVPWKMF KM WBS

:KFB :KX'T'Y'MN AK8SW'M .ASWBYP 'M[ 3M[VP 6VWVOS dQMSP Q;

e'MPi'O 'M[ 1'['iBN gSPWSOM :KX'T'Y'

'

HS]TY )Z*9 ZQVOM'T Q;

6WOVLWVO'T RSQTQFYN !-@@N !/

'

!"/.!"$9

)@* fSbSY Z `N 6B'LiTSWQM H &N 4B'MF 4 `N SW 'T9 ABS WSLWQMKL

SUQTVWKQM Q; WBS AK8SW'M ]T'WS'V9 5BKTQPQ]BKL'T WO'MP'LWKQMP Q; WBS

HQY'T 6QLKSWY Q; 1QM[QM #6SOKSP 2=

'

X'WBSX'WKL'T 'M[ ]BYPKL'T )Z*9

6LKSMLSPN !-@@N "$?

'

"?-.+!"9

)-*

"#$

N

OPQ

N

RST

N

4

9

Ï7

.

hUfiopVW]67ª

8�\

)Z*9

#$.m

N $//"N !/#"=

'

!",.!+@9

&Q ^V'M_VSN eB'Q eBK['MN fSMF ZKM;VN SW 'T9 HSP]QMPS Q;

UQTL'MKPX WQ WBS 3M[K'.2PK' LQTTKPKQM )Z*9 I'OWB 6LKSMLS `OQMWKSOPN

$//"N !/#"=

'

!",.!+@ #KM 4BKMSPS bKWB IMFTKPB '8PWO'LW=9

)!/* &Q ^ ^N :QV e aN JKV D 1N SW 'T9 &'MWTS LQMWOK8VWKQMP WQ

LOVPW'T WBKLiSMKMF [VOKMF LQMWKMSMW'T LQTTKPKQM

'

SUK[SMLS ;OQX

!

XN#$Y

9

êZ#$[\]^

%

!'$/

_EF`1a5`

&

9 !-@$

'

!$.

$!?9

?"@



!

!"

" !

#

#

$%&'(')* )+&%',- .'*/- )& -',01%.& 2)3%0 4567 8)01'-9 :;;<9 =>

!

::?@:!:7

4AB6 C' D D9 E), F 89 G'&+ H $9 %0 IJ7 $'&0.)3,0)'& 'K

-L&*'JJ)-)'&IJ K%J-)* MI+MI0)-M 0' *'&0)&%&0IJ *.,-0 +.'N01

!

I *I-%

-0,OL 'K 01% PIJ%'+%&% 8)&()('&+ Q'J*I&)* -,**%--)'& )& -',01%.&

2)3%0 4567 $1%M)*IJ H%'J'+LR S;;T9 S?;

!

!=U>T7

4A:6 $1,&+ V 89 $1, C W9 X1I&+ F Y9 %0 IJ7 2)3%0I& 0%*0'&)*

%Q'J,0)'& )&K%..%O K.'M -ZI0)IJ I&O 0%MZ'.IJ QI.)I0)'&- )& Z'-0 U

*'JJ)-)'&IJ MI+MI0)-M 4567 [I.01UV*)%&*% \%Q)%N-9 S;;?9 >T

!

A<]U

A=>7

4A]6

$%

9

&'(

9

)*+

9

,

7

-./0123456789:2

;<=>56?@

4567

/ABC

9 S;AS9 ]=^!_

!

=BS@=SS7

`I&+ a'&+R 8)& WI&+*1%&+R 8) D)&+(1%&R %0 IJ7 2%*0'&)* ,&)0

O)Q)-)'& I&O E%' @2%01L- 0%*0'&)* %Q'J,0)'& )& &'.01 @*%&0.IJ

CLI&MI. I&O )0- IObI*%&0 I.%I- 4567 H%'J'+L )& $1)&IR S;BSR ]=^!c

!

=A:U=::^)& $1)&%-% N)01 [&+J)-1 I3-0.I*0c7

4A!6 2IZZ'&&)%. PR C'J&I. P7 VJ)Z UJ)&% K)%JO 01%'.L I&O JI.+% -*IJ%

*'&0)&%&0IJ 0%*0'&)*- 4567 EI0,.%R A=<>R :>!

!

#A=U#:!7

4A?6 2IZZ'&&)%. PR P%J0(%. HR d.M)b' \R %0 IJ7 P.'ZI+I0)&+ %e0.,-)'&

0%*0'&)*- )& d-)I

!

E%N )&-)+10- K.'M -)MZJ% %eZ%.)M%&0- N)01

ZJI-0)*)&% 4567 H%'J'+LR A=T:R A;

!

>AAU>A>7

4A>6 C%0*IJK% f7 P%.M)I& 0%*0'&)* K.IM%N'./ I&O ZIJI%'+%'+.IZ1L 'K V[

d-)I 4567 5',.&IJ 'K d-)I& [I.01 V*)%&*%-R S;;SR S;

!

??BU?>>7

4B<6 gIZZ PR G%$%JJ%- P HR H%1.%J- H [R %0 IJ7 H%'J'+)*IJ .%*'.O- 'K

01% 81I-I

D

Y)I&+0I&+ I&O f&O'Ud-)I& *'JJ)-)'&- )& 01% E)MI I.%I

'K *%&0.IJ 2)3%0 4567 HVd h,JJ%0)&R S;;<R BB=

!

=B<U=]S7

4BT6 8%)%. d 8R G%*%JJ%- P HR gIZZ PR %0 IJ7 8'N%. $.%0I*%',- -0.I0I )&

01% 81I-I 2%..I&%R 2)3%0R N)01 )MZJ)*I0)'&- K'. ,&O%.-0I&O)&+ 01%

%I.JL 0%*0'&)* 1)-0'.L 'K 01% 2)3%0I& PJI0%I, 4567 5',.&IJ 'K

V%O)M%&0I.L \%-%I.*1R S;;<R <<

!

T;=UTS?7

4B=6

EFG

R

HIJ

R

)KL

R

,

7

MNOPQRBS/TUVWX

YZ[\

!

]<=>V^T_`

"

4567

BCab

R S;;<R S>^B;c

!

BS<<UBST<7

FI&+ 5)&+-,)R D, X1)i)&R 8) 2)I&K,R %0 IJ7 j*%I&)* -,3O,*0)'& U

0LZ% %*J'+)0% )& 01% 81I-I 3J'*/R 2)3%0R $1)&I

!

\%MI)&- 'K 01%

PIJ%'U 2%01L- '*%I& 3I-)&k 4567 H%'J'+)*IJ h,JJ%0)& 'K $1)&IR S;;<R

S>^B;c

!

BS<<UBST<^)& $1)&%-% N)01 [&+J)-1 I3-0.I*0c7

4S;6 FI&+ 5 VR D, X YR 8) X 8R %0 IJ7 G)-*'Q%.L 'K I& %*J'+)0% 3%J0 )&

01% 81I-I 3J'*/R 2)3%0

!

d &%N 3'.O%. K'. PIJ%'U2%01L- 4567 5',.&IJ

'K d-)I& [I.01 V*)%&*%-R S;;=R ]!

!

<>UT=7

4SB6

cde

R

EFG

R

)KL

R

,

7

MNOPQRBSfgZ[\T

hi

Va\fCP lUP3

jk2hi/Tlmn

4567

BCao

R

S;;<R S>^B;c

!

B]!;UB]??7

D, D)I&+(1%&R FI&+ 5)&+-,)R 8) 2)I&K,R %0 IJ7 Va\fCP lUP3

I+%- I&O )&*J,-)'&- 'K ().*'&- K.'M 01% V,MO' %*J'+)0% )& 01% 81I-I

3J'*/R 2)3%0R $1)&I 4567 H%'J'+)*IJ h,JJ%0)& 'K $1)&IR S;;<R S>

^B;c

!

B]!;UB]??^)& $1)&%-% N)01 [&+J)-1 I3-0.I*0c7

4SS6

pfq

R

EFG

R

cde

R

,

7

rNQRBSfgZ[\Thi

8,m aK

stuvw2

8dUf$PCV lUP3

xj

4567

\iyo

R

S""TR S!^<c

!

B?STUB?]T7

$1%& V'&+L'&+R FI&+ 5)&+-,)R D, D)I&+(1%&R %0 IJ7 V0,OL 'K 8,U

aK +%'*1%M)*IJ 0.I*)&+ I&O 8dUf$PCV lUP3 )-'0'Z)* OI0)&+ 'K

01% V,MO' %*'J'+)0% K.'M 01% 81I-I 3J'*/R 2)3%0 4567 d*0I

P%0.'J'+)*I V)&)*IR S""TR S! ^<c

!

B?ST UB?]T ^)& $1)&%-% N)01

[&+J)-1 I3-0.I*0c7

4S]6

z{(

R

|}y

R

~I�

R

,

7

rN����������56

\����<=>?@

!

;��

4567

By��

R S""=R B>^Sc

!

BUS"7

X1, G)*1%&+R C' D,I&e,%R X1I' X1)OI&R %0 IJ7 P%.M)I& I&O

[I.JL $.%0I*%',- 0%*0'&'MI+MI0)-M )& -',01%.& 2)3%0 I&O 2%01LI&

%Q'J,0)'&

!

E%N Z%.-Z%*0)Q% 4567 [I.01 V*)%&*% W.'&0)%.-R S""=R B>

^Sc

!

BUS"^)& $1)&%-% N)01 [&+J)-1 I3-0.I*0c7

4S!6

)@�

R

�I�

R

pfq

R

,

7

QRBn/T��6���2j

�y��

4567

\iyo

R S""TR S!^<c

!

B?=?US""!7

8) a,Ii)R $I) X1)1,)R $1%& V'&+L'&+R %0 IJ7 21% f&O'-),JI&

'.'+%&%-)- '**,..%O )& 81I-I 0%..I)& I&O 01% %Q)O%&*% K.'M

M,-*'Q)0%

!"

d.U

]=

d. +%'*1.'J'+L 4567 d*0I P%0.'J'+)*I V)&)*IR S""TR

S!^<c

!

B?=?UB>"! ^)& $1)&%-% N)01 [&+J)-1 I3-0.I*0c7

4S?6

)@�

R

HIJ

R

�I�

R

,

7

�r��56 r�¡XBS¢

��#\�£��T¤¥2¦BC§¨

4567

\iyo

R S"BBR S<

^<c

!

SB>?USB<S7

8) a,Ii)R D, X1)i)&R $I) X1)1,)R %0 IJ7 f&O'-)&)I& %Z'*1

MI+MI0)* %Q%&0 I&O +%'J'+)*IJ -)+&)K)*I&*% )& 01% 2%&+*1'&+

3J'*/R N%-0%.& F,&&I& P.'Q)&*% 4567 d*0I P%0.'J'+)*I V)&)*IR S"BBR

S<^<c

!

SB>?USB<S ^)& $1)&%-% N)01 [&+J)-1 I3-0.I*0c7

4S>6

©yª

R

z«¬

R

­®¯

R

,

7

MNOP°��¡X����\

�\hi

Va\fCP lUP3

xj�

8,UaK

stu±(2¦56

§¨

4567

\iyo

R S"BBR S<^BBc

!

]!"=U]!SB7

Y) D,%e)I&+R X1, 8,1,IR a, X1I'*1,R %0 IJ7 X).*'& Va\fCP

lUP3 OI0)&+ I&O 8,UaK )-'0'Z)* *'MZ'-)0)'& K'. [I.JL $.%0I*%',-

ZJ,0'&)* .'*/- )& 2%&+*1'&+ 3J'*/R V',01%I-0%.& 2)3%0R I&O )0-

0%*0'&)* )MZJ)*I0)'&- 4567 d*0I P%0.'J'+)*I V)&)*IR S"BBR S< ^BBc

!

]!"=U]!SB^)& $1)&%-% N)01 [&+J)-1 I3-0.I*0c7

4S<6

²³´

7 8dUC$Uf$PUCV

hi

aK

stuT:µ¶·2BC

¸�

4567

\iyo

R S""<R S]^B"c

!

S?=?US>"!7

a', g%b,&7 8I-%. I3JI0)'& UC$ Uf$P UCV 0%*1&)i,% K'. aK

)-'0'Z% M)*.'I&IJL-)- 'K ().*'& I&O )0- +%'J'+)*IJ IZZJ)*I0)'&- 4567

d*0I P%0.'J'+)*I V)&)*IR S""<R S]

!

S?=?US>"! ^)& $1)&%-% N)01

[&+J)-1 I3-0.I*0c7

4ST6 `, W FR FI&+ F aR D)% 8 `R %0 IJ7 aK )-'0'Z)* *'MZ'-)0)'&- 'K

01% -0I&OI.O ().*'&- I&O 3IOO%J%L)0%- ,-%O )& lUP3 +%'*1.'&'J'+L

4567 $1%M)*IJ H%'J'+LR S"">R S]!

!

B"?UBS>7

4S=6 h.)i,%, 8R h',+I,J0 aR 5'.'& 5 87 Y,I&0)K)*I0)'& 'K E3R 2IR 2)

I&O n I&'MIJ)%- )& MI+MI- I--'*)I0%O N)01 -,3O,*0)'& ('&%-

!

Z%0.'+%&%0)* )MZJ)*I0)'&- 4567 [I.01 I&O PJI&%0I.L V*)%&*% 8%00%.-R

B=T!R >T

!

S=<@];T7

4];6 hI.3I.)& h7 d .%Q)%N 'K 01% .%JI0)'&-1)Z- 3%0N%%& +.I&)0')O 0LZ%-R

01%). '.)+)&- I&O 01%). +%'OL&IM)* %&Q).'&M%&0- 4567 8)01'-R B===R

!>

!

>;?@>S>7

4]B6 $.INK'.O d 5R WIJJ''& 2 5R [++)&- V7 21% '.)+)& 'K )-JI&O I.*

1)+1 @IJ,M)&I 3I-IJ0- 4567 $'&0.)3,0)'&- 0' C)&%.IJ'+L I&O

¹Iº,

!

¡XBS¢���#56��T»x

!

¼½¾¿ÀÁ\hi

l@P3

xj�

8,@aK

stu��

<]=



! " # $

!"!"

%

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

!

/!.0/"12

3"45 67897: ;*<=72 >>?9(@'7 A B$C@2D2 E)7$'F@ #$%&')$7$@9@

!

= )('G=(

%$H%'79H =II&'=HJ+ !,-,

!

4/"K/!L2

3""5 MF7 M M+ AHN'7'F)J ? O2 PJ$<9H=( =7C 9@'%'I$ @*@%$<=%9H@ 'Q

'H$=79H G=@=(%@

!

9<I(9H=%9'7@ Q'& <=7%($ H'<I'@9%9'7 =7C I&'H$@@$@

3P5>>M=F7C$&@ R N S$C@T2 A=)<=%9@< 97 UH$=7 V=@97@2 W$'(2 M'H2

#FG(9H=%9'7+ !,-,+ /4

!

"!"K"/X2

3"/5 W&9QQ97 ? Y+ #$=&@'7 Z [+ V$('F@'\= ]+ $% =(2 ^J$ ;Q 9@'%'I$

H'<I'@9%9'7 'Q H&=%'79H <=7%($

!

YRA KAP KEP#AM =7=(*@9@ 'Q

_9&H'7 <$)=H&*@%@ 97 `9<G$&(9%$@ 3[52 W$'HJ9<9H= $% P'@<'HJ9<9H=

RH%=: 4111: L/

!

!""K!/.2

3"X5 a97) # Y: ?J9%$ R [ b: PJ=II$(( V ?: $% =(2 PJ=&=H%$&9_=%9'7 =7C

'&9)97 'Q =(F<97'F@ RK%*I$ )&=79%$@ Q&'< %J$ Y=HJ(=7 O'(C G$(%:

@'F%JK$=@%$&7 RF@%&=(9= 3[52 ^J$ ['F&7=( 'Q #$%&'(')*: !,,.: "-

!

".!K",!2

3"L5 ?'(Q A V: Y'7C'7 N2 RI=%9%$ C9@@'(F%9'7 97%' I$&=(F<97'F@

J=I(')&=79%9H <$(%@

!

=7 $cI$&9<$7%=( @%FC* 'Q @'(FG9(9%9$@ =7C

<$HJ=79@< 3[52 W$'HJ9<2 P'@<'HJ9<2 RH%=: !,,/: X-

!

/!4.K/!/X2

3".5 V=&&* ^ Y: #$=&H$ [ R: Y$=% # ^: $% =(2 ;Q 9@'%'I$ $\9C$7H$ Q'&

@$($H%9\$ <'G9(9%* 'Q J9)JKQ9$(CK@%&$7)%J $($<$7%@ 97 = @FGCFH%9'7

@$%%97)

!

M'F%J M=7C89HJ E@(=7C@ 3[52 ]=&%J =7C #(=7$%=&* MH9$7H$

Y$%%$&@: 411L: 4X

!

44"K4//2

3"-5 ^=%@F<9 d2 A9)&=%9'7 'Q Q(F9C IJ=@$@ =7C )$7$@9@ 'Q G=@=(% <=)<=@

97 @FGCFH%9'7 _'7$@ 3[52 ['F&7=( 'Q W$'IJ*@9H=( b$@$=&HJ M'(9C

]=&%J: !,-,: ,/

!

/L,.K/.1.2

3",5 a$I$_J97@`=@ #: N$Q=7% A [: N&F<<'7C A M2 #&')&$@@9\$

$7&9HJ<$7% 'Q 9@(=7C =&H <=7%($ G* <$(% KI$&9C'%9%$ 97%$&=H%9'7

97Q$&&$C Q&'< a=<HJ=%`= c$7'(9%J@ 3[52 W$'HJ9<9H= $%

P'@<'HJ9<9H= RH%=: !,,L: L1

!

!4!.K!44,2

3/15 a$I$_J97@`=@ #: AHN$&<'%% O: N$Q=7% A: $% =(2 ^&=H$ $($<$7% =7C

M&KZCK#G 9@'%'I9H H'7@%&=97%@ '7 = %J&$$KH'<I'7$7% <'C$( 'Q

a=<HJ=%`= R&H I$%&')$7$@9@ 3[52 W$'HJ9<9H= $% P'@<'HJ9<9H=

RH%=: !,,.: L!

!

X..KL112

3/!5 ?''CJ$=C [ N: ;$&)% [ A: N=\9C@'7 [ #: $% =(2 ;=Q797F< 9@'%'I$

$\9C$7H$ Q'&

"

H'7@$&\=%9\$

#

$($<$7% <'G9(9%* CF&97) @FGCFH%9'7

_'7$ I&'H$@@$@ 3[52 ]=&%J =7C #(=7$%=&* MH9$7H$ Y$%%$&@: 411!: !,4

!

""!K"/L2

3/45 V'(J=& b: ?$=\$& M N: ?J9%$J'F@$ A [: $% =(2 M'F&H$@ =7C

$\'(F%9'7 'Q =&H <=)<=@ 97Q$&&$C Q&'< H'FI($C U =7C ;Q 9@'%'I$

@*@%$<=%9H@ 'Q I(F%'79H _9&H'7@ Q&'< %J$ P&$%=H$'F@ M$I=&=%9'7

#'97% MF9%$ SZ$8 e$=(=7CT 3[52 ]=&%J =7C #(=7$%=&* MH9$7H$ Y$%%$&@:

411-: 4L-

!

"!4K"4/2

3/"5 W=)7$\97 N: N=(* [ M: ;'&@%8''C A M R: $% =(2 E7K@9%F _9&H'7 6K

#G: 'c*)$7 =7C J=Q79F< 9@'%'I9H $\9C$7H$ Q'& <=)<= <9c97) =7C

<=7%($ <$%=@'<=%9@< 97 %J$ ^F@H=7 A=)<=%9H #&'\97H$: E%=(* 3[52

]=&%J =7C #(=7$%=&* MH9$7H$ Y$%%$&@: 41!!: "1X

!

/XKXL2

3//5 eJF N P: A' f f: Z9F d Y: $% =(2 W$'HJ$<9H=( 97\$@%9)=%9'7 'Q

]=&(* P&$%=H$'F@ 9)7$'F@ &'H`@ =('7) =7 $=@% 08$@% %&=\$&@$

%J&'F)J'F% %J$ H$7%&=( YJ=@= ^$&&=7$: ^9G$% 3[52 PJ$<9H=( W$'(')*:

411,: 4L-

!

4,-0"!42

3/X5 E8=<'&9 ;2 ^&=7@I'&%=%9'7 'Q ;

4

U =7C <$(%97) 97 @FGCFH%9'7

_'7$@ 3[52 ]=&%J =7C #(=7$%=&* MH9$7H$ Y$%%$&@: !,,-: !L1

!

LX0-12

3/L5 E8=<'&9 ;: b9HJ=&C@'7 P: A=&F*=<= M2 ZF<$&9H=( <'C$(97) 'Q

%J$&<=( @%&FH%F&$: H9&HF(=%9'7 'Q ;

4

U: =7C <=)<=%9@< 0

<$%=<'&IJ9@< 97 @FGCFH%9'7 _'7$@

!

9<I(9H=%9'7@ Q'& $\'(F%9'7 'Q

=&H@ 3[52 W'7C8=7= b$@$=&HJ: 411.: !!

!

!1,0!!,2

3/.5 Z=`=<F&= ;: E8=<'&9 ;2 P'7%&9GF%9'7 'Q @(=G 0Q(F9C 97 =&H

<=)<=@ G$7$=%J %J$ [=I=7 =&H@ 3[52 W'7C8=7= b$@$=&HJ: 411,: !L

!

/"!0//X2

3/-5 Y$$<=7 ?2 ^J$ 97Q(F$7H$ 'Q H&F@%=( @%&FH%F&$ '7 @FGCFH%9'7 0

&$(=%$C <=)<=@ 3[52 ['F&7=( 'Q g'(H=7'(')* =7C W$'%J$&<=(

b$@$=&HJ: !,-": -.

!

XL!0X--2

3/,5 R77$7 P: V(F7C* [: MI=&`@ M2 ^J$ )$7$@9@ 'Q 97%$&<$C9=%$ =7C

@9(9H9H <=)<=@ 97 C$$I H&F@%=( J'% _'7$@ 3[52 ['F&7=( 'Q #$%&'(')*:

411L: /.

!

X1X0X",2

3X15 h9 f f: e$7) Y M: eJF Y ;: $% =(2 e9&H'7 60#G =7C YF0;Q

9@'%'I9H @*@%$<=%9H@ '7 %J$ N=I97) I(F%'79H &'H`@

!

9<I(9H=%9'7@ Q'&

%J$ Z$'I&'%$&'_'9H %$H%'79H $\'(F%9'7 97 %J$ 7'&%J$=@%$&7 <=&)97

'Q %J$ E7C'HJ97= G('H`: M'F%J8$@% PJ97= 3[52 W'7C8=7= b$@$=&HJ:

41!4: 4!

!

!-10!,"2

3X!5 b9HJ=&C@ [2 ^$H%'7'0<=)<=%9H I&$HF&@'&@ Q'& I'&IJ*&* PF0SA'0

RFT C$I'@9% Q'&<=%9'7 3[52 ]H'7'<9H W$'(')*: 411": ,-

!

!X!X0!X""2

3X45 ?97%$& [2 R7 97%&'CFH%9'7 %' 9)7$'F@ =7C <$%=<'&IJ9H I$%&'(')*

3A52 #&$7%9H$ ;=((2: 411!

!

!0L,.2

3X"5 V=9($* [ P2 W$'HJ$<9H=( H&9%$&9= Q'& = &$Q97$C %$H%'79H

C9@H&9<97=%9'7 'Q '&')$79H =7C$@9%$@ 3[52 PJ$<9H=( W$'(')*: !,-!:

"4

!

!",0!X/2

3X/5 P'7C9$ a P2 W$'HJ$<9@%&* =7C %$H%'79H @$%%97) 'Q $=&(*

#&'%$&'_'9H @FI&=H&F@%=( &'H`@ 97 %J$ @'F%J8$@%$&7 679%$C M%=%$@ 3[52

^J$ ['F&7=( 'Q W$'(')*: !,-L: ,/

!

-/X0-L!2

./1



!

!"

" !

#

#

!"# $%&'($)$*+($,' ,) &+-./ 0'%,1$'$+' (&*(,'$* 2,3#2#'( $' 4&'5*",'5 6.,*78

9&1(&-' :;''+'

!

<3$=&'>& ,) ?$-*,' @AB6 %+($'5 +'% C;DE) $1,(,F& ),-

G+6+'5 =$,-$(&

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

0

1 23 456,7+8./

9

1 :&'( (58.,;<./

#

1 =3% >+.?@6

!

1

)$% =5,*58

9

1 $% )*8<,A*5

B

1 )$&C D5,*8<

9

1 )$&'( E8<

9

FGH !"#$%&' ($)*+*'*# ,- .#,/,%0 1$& 2+$341/ 53),'463)7 8"#$%&' IJK"LJ79+:"'1$7 8"+$1; M< 9*1*3 =30 >?@,4?*,40 ,- 8,$*+$3$*?/ A36*,$+6) ?$B

C0$?D+6); ($)*+*'*3 ,- .3,/,%07 8"+$3)3 E6?B3D0 ,- .3,/,%+6?/ F6+3$63)7 G3+H+$% J"""NO7 8"+$?; N< I'$$?$ .,/B 2+$+$% .4,'J 8,<7 K*B<7

='$D+$% IBKMM!7I'$$?$7 8"+$?;L<M+$%N+? ($)*+*'*3 ,- .3,/,%+6?/ O$%+$3347 I+$6"'?$ OBKKMJ7 P+$%N+? 8"+$?

"

B< F*?*3 =30 K?@,4?*,40 ,-

.3,/,%+6?/ Q4,63))3) ?$B 2+$34?/ R3),'463)7 8"+$? S$+T34)+*0 ,- .3,)6+3$63)7 U'"?$ !NKKO!7 V'@3+7 8"+$?P

H61(-+*(

!

:*6 :6./A*<./ QR<A@ +S 8. +TU<VW8.W U8VW <X W*6 S<5W*68SW6V. :+Q6W8. YR8W685Z A<VV6SU<.[+./ W< W*6

=*8S8 QR<A@H :*6 [+SA<\6V- <X W*6 ]<./[5< 6AR</+W6 Q6RW +. V6A6.W -68VS UV<\6S W*6 67+SW6.A6 <X W*6 S5Q[5AW+<.

8.[ A<RR+S+<. 6\6.W +. =*8S8 QR<A@Z 8.[ W*6 UV<QR6T *8S AV<UU6[ 5U ^*6W*6V W*6 S8T6 6\6.W 67+SW6[ <V .<W +.

:6./A*<./ QR<A@H :*6 '8Q8./ [+<V+W6 +. :6./A*<./ QR<A@ +S 8 T6W8R5T+.<5SZ _?V+A* 8.[ A8RA?8R@8R+A T8/T8W+A

V<A@ Q<[-H )+VA<. =&?3EY?`] %?YQ [8W+./ S*<^S W*6 [+<V+W6 ^8S 6TUR8A6[ 8W 9!BHK!9Ha `8H :*6 ;+VA<. !

$X

F*P \8R56S V8./6 XV<T bOHL W< bG!HaZ ^+W* A<VV6SU<.[+./ S+./R6,SW8/6 T<[6R 8/6S V8./+./ XV<T 9aL W< BaK `8H

&RR S8TUR6S X8RR +. W*6 V6/+<. Q6W^66. T6W6<V+W+A $X 6\<R5W+<. FE$%cP 8.[ [6UR6W6[ T8.WR6 Fd`P R+.6S +. W*6

UR<W <X "

$X

F*P \8R56S \6VS5S %,YQ 8/6S 8.[ +. W*6 S5Q[5AW+<.,V6R8W6[ XR5+[ X+6R[ +. W*6 :*eDQ \6VS5S f8e=8

[+SAV+T+.8.W [+8/V8TH :*6S6 [8W8Z +. A<TQ+.8W+<. ^+W* *+/* `/

g

\8R56SZ R<^ DQe$X V8W+<S F"GHMP 8.[ .6/8W+\6

8.<T8R+6S <X :* 8.[ %Z +.[+A8W6 W*8W W*6 T8W6V+8RS ^6V6 [6V+\6[ XV<T T8.WR6,[6V+\6[ T8/T8 T+76[ ^+W* 8 R+WWR6

AV5SW,[6V+\6[ T8/T8H :*6 SWV<./ 6.V+A*T6.W <X R8V/6,+<. R+W*<U*+R6 6R6T6.WS V6R8W+\6 W< W*6 UV+T<V[+8R T8.WR6

#

W*6 .6/8W+\6 8.<T8R+6S <X :*Z %Z '[Z :8Z 8.[ :+ +. W*6 UV+T+W+\6 T8.WR6 ,.<VT8R+;6[ WV8A6 6R6T6.W SU+[6V

[+8/V8TZ 8.[ W*6 =8eDQ \6VS5S ]Ae'+ 8.[ =8eDQ \6VS5S :*eDQ W6AW<.+A [+SAV+T+.8.W [+8/V8TS S5//6SW W*8W W*6

[+<V+W6 ^8S X<VT6[ +. 8 W6AW<.+A S6WW+./ V6R8W6[ W< S5Q[5AW+<. 8.[ A<RR+S+<.H :*6 6TUR8A6T6.W 8/6 8.[ W6AW<.+A

S6WW+./ <X W*6 [+<V+W6 +. :6./A*<./ QR<A@ +S +[6.W+A8R ^+W* W*6 [8W8 <X 6AR</+W6 +. W*6 =*8S8 QR<A@Z 8.[ V6/+<.8R

8./5R8V 5.A<.X<VT+W- ^+W* W*6 R8A@ <X YM W< :GZ S5//6SWS W*8W W*6 S5Q[5AW+<.,A<RR+S+<. +. :6./A*<./ QR<A@ [+[

*8UU6. [5V+./ 68VR- 3.[<S+.+8.Z R+@6 W*6 6\6.W W*8W *8UU6.6[ Q6W^66. =*8S8 8.[ .<VW*6V. &5SWV8R+8 QR<A@S XV<T

YM W< :GH

I&/ 9,-=1

!

h8VR- 3.[<S+.+8.

"

'8Q8./ [+<V+W6

"

)+VA<. %,YQ [8W+./

"

=5,$X +S<W<U6

"

:6./A*<./ QR<A@

H6,;( ("& )$-1( +;(",-

!

$%&'( )*+,-+./Z X6T8R6Z Q<V. +. GaINZ 8SS<A+8W6[ V6S68VA*6VZ 6./8/6S T8+.R- +. W*6

SW5[- <X T+.6V8R+;8W+<.

"

h,T8+R

!

MLGIKGBLNijjHA<TH

H6,;( ("& >,-&1F,;'=$'5 +;(",-

!

23 456,7+8./Z T8R6Z Q<V. +. GaINZ S6.+<V V6S68VA*6VZ 6./8/6S T8+.R- +. W*6

SW5[- <X W6AW<.+AS 8.[ T+.6V8R+;8W+<.

"

h,T8+R

!

j75679KKBiGINHA<TH

$%&'

!

()*+,-./#0123456

!

789:;<=>?

%,YQ

6@A

=5,$X

BCDEF

O!G


