
! " # $

!"#$#!% &' ()&'*

%

!"

&%

#

'

+,$%

(

$&

)

-./0'"

!

'.0(

)*+,

!

+,$%

*+,-./0123456

!

789:;<

=>?/01@AB

"

CD6

#$"

EFG6

%

H

"

IJ

K6

%

!

L

-$.

!

M!

"

CD6

%

01NOPQ1RST

URVWXY201

!

Z[\]^_`abcde

f#g!2CD01Bh/ij

&

ZklMmnN

Oo!]p121q1rdst0[\uv

-%.

$

w

xRsy

-'.

$

gz{|

-/.

t1}sy

-(.

~

&

��mn�

]��������2��

!

���*��

!

NO�

]������

!

�B��mn�����2��

&

 ¡¢£lCD01Q1RS¤¥¦1rHR

'

1

(

qN§¨©

$

;§¨©

$

ª«¨©H¬¥4©~2m

n

!

ZMs1r$®¯tM°s±²

&

!

³´#$µ¶

!"!

!"#$%&'(

CD014]·¸¹º9:»¼¹½¾¿À2

Á°ÂÃ

!

ÄCDÅuÆÇ2

01

ÈÉÊ

-2.

'

Ë

$

(&

Ì

Í�_`S!aÎÏd

)

ÐÑd

'

3

%

!43

%

"

(

ÒÓ#

ÔÕÖ×Rds

'

Ë

%

(&

ØÍ�^_`abcd

)

ÙÚd

5

ÛÜd

'

3

'

#43

'

*5$

(

H!ÝI`aÞßd

)

àád

'

6

$

%

)

6

%

&

(

ds

&

!

$

^_`aÐÑd

)

bc

d

'

3

%

"

)

3

'

#

(

âãZRäåæ¤VWçè

&

#�Èw

éê

$&12%&1

&

ëÃ¿�ìíî

!

ïBðÈÇñ

4

ò

ó¿�

!

Z

71

ôBN

!

õö÷

18

$

07

ô¿�øù

ú

$

û¿01ü

&

Rýþÿ

*

Z!#ë

'

"Ü

$

#$

$

%&

(

�'_

`()

!

�*+{|Æ,Ý

!

-¯Rý.í°sÛ¹

/01234RTR5u67R89dW

!

34R

A:�;<

',%

=

9:

%

!

>ô?@Y2A°

!

9B?

C

-;.

&

%&

)

"Ü

)

àáéDZ:#ë

!

��BE

F

4

GHÔ

!

I'JK.íZLÝ.íBN

-<.

&

!"#

)*#$+,

CD01M§Û

$

N4O

$

s1PQµR

!

Sö

+

g4HRä¤VW�

%

TUV12h/µ¶

!

Q1

RS!íîïL

'

WX

$

{|

(

wxR

$

+,-.1r

'

YZ

$

[\

$

]^1H_q~

(

HUR`Á1rd

W

&

[1#gB^_`abcd

$

a

'

3

'

#

$

(

tÐÑd

'

3

%

"

(

bÍ

'

Ë

'

(&

1ücôdü^>

71408

ô

!

TURXu³´ée

!

fÍA1ügh]ÝiUR

!

&

1üXuZjÈÇBN

!

>kgu

$

lmusn

-./01)2)3456#789+,

!"#

$=%

$%&

$

$'&

$

( )

$

!

$,

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

"

-. /0

2%$&$&

#

%,

123&*+)4(56&,

=

72 70

((&&&!

$

:;

*

�oCD01M§Û

$

N4O

$

s1PQµR

!

pö

"

g4HRä¤VW�

%

TUq12h/µ¶

!

Q1RS!í

îïL

'

WX

$

{|

(

wxR

$

+,-.1r

'

YZ

$

[Z

$

6^1H_q~

(

HUR`Á1rdW

!

-.s1'rABN

s1'

)

Zs1taHs1''

)

_qta

&

¢£l¦1r

'

Zs1H_q

(

tQ1RSuRq

'

g4

(

;§¨©Q

§

$

>?@7A

H

6B@C

v

$

ª«¨©H¬¥4©

'

Zs1

$

6^1

(

dsµ¶2Samn

&

wxyBCD01pözø{

L|;µ¶

!

1qg4°s]{Ô}~��PQ

!

w�s1r$r�T��K34Rýþÿöà

!

��'�Ír$B

02�éx�os1���ìB��

&

< = >

*

CD01

,

Q1RS

,

Zs1

,

_q

,

#�X�

?@ABC

*

32$<,($

DEFGH

*

D

DIJC

*

$&&&4'2#;

'

%&$%

(

&#4$'$<4&"

KLMN

*

%&$%4&%4$;

,

OPMN

*

%&$%4&/4%;

Q1RS

*

�"�±1Kç��¯�1��

'

%&&<""/'

(

��

&

TU'(

*

Z�"

!

�

!

$"<&

(9

!

��9

!

�²mn�

!

NO��#$�2��Hmn

,

14:EAF

*

BGH&<$2I$%2,*?:

&



!

!"

" !

#

#

$%

!

&'()*+,&-.

"

&'&/*01&

#

2

1&345'-.

!

6789-:;&

"

&'&/.

<-21&3=>

$

?&#@-ABCD#

%

EF#

3G;#

"

EF#H@-

$

I&,JK

%"&

&

!

=>

'

2

1&

'

LMN

'

'OJK

"

-PQ<RC&JK

"

.<

SCTULMNVWXYU

%

Z[\]^_R'O

"

`ab=>

%

21&cd%

$

e.<fghUijk

lLMNm

"

9@nl=>321&m

$

"

op&

'

q

(

rstuvuwxq

'

y&z{|

(

)

)

}~�

!

$

)

�~�

!

*

)

��z��D

!

+

)

'��

!

#

)

��

!

,

)

uw��

!

-

)

����

!

.

)

���4

!

"

)

�&

!

)/

)

p&

!

))

)

e&

!

)$

)

e&�V��

0123) 4567621897 :;5<8= >9? 6@ :6A<=B5:< 4A1C=6A

)'DE19::18

!

$'F5E>19G

!

!'H>51:=9G I9:97<

!

J'K9EI6G1@5E6A:

!

L'09A7<

!

,'4567621897 I6AGM9EN

!

-OP<EA8<AE97 M6>5

!

.'P<EA8<AE97 I9:1G

!

"'Q2 M5?6:1<

!

)/'PI M5?6:1<

!

))'RA M5?6:1<

!

)$'467M 6E5 @157M 9GM 1<: :5E197 GA>I5E

q

$

��e&v�uwxq

'

y&z{|

(

)

)

����

!

$

)

���

!

*

)

����

!

+

)

� ��

!

L

)

¡¢�

!

,

)

£¤�

!

-

)

¥¦�

!

.3

§��

!

"

)

¨��

!

)/

)

uw��

!

))

)

e&©ªV«¬

!

)$

)

��&v

0123$ S5216G97 2567621897 :;5<8= >9? 6@ <=5 45<9G2

267M M5?6:1<

)'T9G271AU1G2 06E>9<16G

!

$'4A9G71G2 06E>9<16G

!

*'T6G2G1G2C=5G

06E>9<16G

!

+' 051V19G2A9G 06E>9<16G

!

#'T579G2 06E>9<16G

!

,'W6G2<9G 06E>9<16G

!

-'X96;6A 06E>9<16G

!

.'Y6E>97 @9A7<

!

"'S5Z5E:5 @9A7<

!

)/'4567621897 I6AGM9EN

!

))'W689<16G 9GM :1C5 6@ RA M5?6:1<

!

)$'45<9G2 >1G1G2 9E59

q

!

��e&&Si

%))&

0123! [E5 I6MN :=9?5 6@ <=5 45<9G2 267M M5?6:1<

%))&

2®¯°

&

±²��e&³&D�´µu¶,·¸¹

)!)"



! " # $

!"!"

%

&'(

#

)*+,

!

-./012+,

!

34567

8/

"

&'(9)*:

!

;<=*/>)*?@A6

=BCDEBFGHIJ!

#

.KLMBNOPQ

.9RPQ.ST

!

UVWXY/*!-

$%#&%

!

Z[.\QH]^/!

!

_`QH*abcde

!

?

fcghij

!

cg-

'('' '")#'(' $!) **

+",

$

kP

Q.34LMH]^/!

!

lmLMHno/>

%

#

p*

&

!

!

34qrs.

"

tu.:MW

+"-!',

$

=*/

*34O)*

"

vw*Cxb*:

$

!"#

!"#$%&

yzl{|

"

}~

"

/>

%

(^/

"

�.(^/

"

78/

"

&(

"

'(9)*:

&

A�C���09�

0��

!

���./�/{�`-

.

���

!

�Q�

/

$

�.{*34-��Bno{9��0��{

$

��6`��$

"

no$9��$6`-3

!

���

���

!

?���-�_�

!

�_jK��

$

!

��K ¡C`¢

£m¤¥34¦��./�/{�

%

§¨_©

{

%

0

"

!

$#!

&

!

./�¨ª

%

0

"

!

$#"

&

!

./�

%

0

$

"

!#!

!

0

$

"

!#"

&

!

./�«¬8/�

%

0

$

"

!#$

&

!

®/�

%

0

$

"

!#/

&

!

®/�«¬

%

0

$

"

!#&

&

¯°�± �

!

²³��/{

�!K´µ{|

%

�{

"

��{

%

�{$

"

no$

&"

n

o{

&"

�0¶g

%

��0

"

�0

"

·�0

&"

¸¹/>

%

�/�º»B(^/

"

�_Z5cB(^/

"

78

/

"

)*

"

&'(9*¼:

&

:³���

$

���./

½¾¿/,ÀÁÂÃKÄÅ{Æ-3 �

!

² ¡

!$1&

$

ÇÈÉ=�CÊËÌ

"

ÍÎÏÐ ÑÒÓ�/

ÔÕ�

$

�� ¡ÖO?×K�±|9Ø�|

$

��ÙÚ

"

ÛoÜÝCÞµ�Ý`¢ÓßW!

"Íàá#â0à¤¥ã/ä#â0àÒåæç

6

$

3ÜÝ è;éê0àvë`¢

!

`¢ìíjH

!'%

$

{*Cî/>ÙÚÜÝW

23443564 789

ïð

ñòK

:;:7:<9

¹ó`ôõ:sö$÷ø

=>?0#

7@A

�¯°

!

ùøú¦

B::

ûÓ�ü-

'(4%!'

#!"

#4&

!'

#!"

$

ý¦ìíjH

!'%

!

vëCþ¶Qÿ!

+!",

$

Þµ�

Ý34 ¡6/2(^/

=

�/�"cij

!

qº»

B

A

"

6{2(^/

%

�/�«¨ª"c#�

&

C78/

��

!

$%&

/''.'

'

!

W(')�*+6/2(^

/

"

6{2(^/C78/

!

î/>,g-

).%

��

!

W

789#"&"

¹$÷ø�Ó×

!

ý¦ìíjH

'("(

$

"

�/{�ÜÝ#â0à��

#"!

'()*%&

§�

!

./

!

01Ì�{23Õ

%

0

"

!

$#"

!0

$

"

!#/

&

4�

!

�0567·

!

8C

/0<�0O?×K8�

!

9R:�0;�

!

.�Ú;ó

$

8D

"

E

$

9

93E

"

O?×

Ký8|

!

ý8�<-

'()1

!

8D

"

93

K=T8���

��/äÖO>;?@ABK��

+!$,

$

§�

"

./

!

��./*�0{*K

@3E

"

F

8D

"

E

$

9

@3E

"

F

%

G

"

EH<6

"

E

&

`C-

)(./

9

&'("/

!

<

DEAB

%

��$�${

&

XFÁ

!

G

@3E

"

F75E

9

2I

"

E

$

F2IE

`C-

$1"

9

.($

!

<>;ñ>0àAB

X-?H

!

I���./�0{*�$JKU2

%

6

���� �� ��	 Au SiO  TiO  Al O  Fe O  FeO MnO MgO  CaO Na O K O P O  
� 

�� P l  2 0.006 34.13 2.65 21.06 11.88 2.16 0.07 0.00 0.78 1.22 2.00 0.27 23.46 

����� P l  2 11.42 56.06 1.54 11.35 7.97 1.65 0.02 0.39 0.19 0.89 4.63 1.07 14.36 
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�� ���� �� Cu Pb Zn As Sb Ag Co Ni Sr Ba Th U Th/U 

W-9 	
�� P l  63.75 12.47 58.1 52.79 115 1.07 10.1 24.1 274 64.3 7.91 2.65 2.98 

W-8 �	
��  P l  47.43 24.61 40.4 193.24 171 1.23 12.1 62.8 317 78.1 10.3 5.26 1.96 

W-7 ������  P l  90.92 21.58 50.7 389.27 183 2.32 20.2 58.4 267 115 20.5 8.5 2.41 

W-6 ��
 P l  138.03 27.42 58.1 48.73 359 2.09 34.5 92.6 284 755 16.8 9.96 1.69 

W-5 	
��(��)  P l  140.22 8.07 116 721.13 29.1 1.47 36.6 42.4 616 127 11.4 2.59 4.4 

W-4 �����
  P l  119.4 14.5 34.2 295.45 261 0.94 9.75 123 91 44.5 5.54 14.1 0.39 

W-3 �� P l  54.55 11.57 83.4 73.51 616 0.53 2.69 29.3 160 23.2 3.94 9.81 0.4 

W-2 ���
��� P m  49.92 4.89 86.9 42.28 294 1.26 2.63 15.4 55 13.9 0.7 2.48 0.28 

W-1 �� P m  38.78 1.79 37 25.84 121 0.03 1.45 21.2 251 5.85 0.11 5.09 0.02 
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La 41.5 50.6 53.7 53.5 59.8 15 18.4 5.71 0.722 

Ce 78.7 98.3 179 163 130 59.2 41.5 9.8 1.320 

Pr 9.73 12.1 16.9 14.1 14.8 3.85 4.52 1.1 0.133 

Nd 36.1 45.7 64.8 51.7 56.6 14.5 17.1 3.8 0.524 

Sm 6.730 8.58 12.9 10.1 11.4 2.7 3.49 0.606 0.082 
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Ho 1 1.31 2.8 1.99 1.860 0.574 0.650 0.116 0.031 
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SREE 193.0 240.4 377.3 331.1 307.9 106.0 97.52 23.199 3.4 

dEu 0.853 0.699 0.854 1.078 0.815 0.783 0.803 0.649 0.876 
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