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��� SiO  TiO  Al O  Cr O  FeO MnO MgO CaO Na O K O NiO Total Fo 

07Y-1274 42.96 0.00 0.02 0.02 3.66 0.06 52.96 0.01 0.00 0.00 0.32 100.01 96.3 

07Y-1274 40.29 0.02 0.01 0.03 5.02 0.26 52.47 0.01 0.02 0.00 0.27 98.41 94.9 

07Y-1274 42.75 0.00 0.01 0.00 4.18 0.17 53.17 0.00 0.00 0.00 0.32 100.59 95.8 

07Y-1274 42.92 0.00 0.00 0.01 5.41 0.45 51.21 0.00 0.00 0.00 0.31 100.33 94.4 

07Y-1274 42.56 0.00 0.00 0.02 5.30 0.43 51.50 0.01 0.00 0.01 0.42 100.26 94.5 

07Y-1285 42.28 0.01 0.00 0.03 6.07 0.11 51.62 0.00 0.00 0.00 0.40 100.58  93.8  

07Y-1285 40.68 0.00 0.00 0.02 5.97 0.13 52.11 0.01 0.00 0.02 0.35 99.33  94.0  

07Y-1285 42.21 0.01 0.03 0.00 5.94 0.15 51.70 0.00 0.00 0.00 0.36 100.39  93.9  

07Y-1285 42.57 0.00 0.04 0.04 6.36 0.30 48.60 0.03 0.01 0.02 0.40 98.35  93.2  

07Y-1285 40.91 0.05 0.00 0.00 6.08 0.14 52.09 0.00 0.00 0.02 0.56 99.85  93.9  

07Y-1285 42.30 0.00 0.00 0.02 6.57 0.23 51.10 0.01 0.02 0.02 0.37 100.66  93.3  

07Y-1285 42.18 0.00 0.00 0.02 6.55 0.19 50.76 0.00 0.03 0.01 0.30 100.06  93.3  

07Y-1285 42.18 0.00 0.00 0.01 6.78 0.20 51.25 0.01 0.01 0.01 0.31 100.80  93.1  

07Y-1285 42.48 0.02 0.00 0.03 6.25 0.15 51.54 0.00 0.00 0.00 0.50 100.98  93.6  

07Y-1285 42.30 0.05 0.00 0.00 6.09 0.15 51.52 0.01 0.00 0.01 0.36 100.47  93.8  

07Y-1285 42.43 0.00 0.00 0.00 5.63 0.22 51.91 0.00 0.02 0.00 0.36 100.56  94.3  
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07Y-1353 53.81 3.26 0.08 0.04 14.06 0.41 14.72 12.27 0.34 0.11 99.11 65.1 

07Y-1353 64.31 3.62 0.10 0.01 10.93 0.25 11.12 8.93 0.26 0.22 99.81 64.4 
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��� SiO  TiO  Al O  Cr O  FeO MnO MgO CaO Na O K O Total Ab An Or 

07Y-1353 69.81 0.00 19.46 0.02 0.03 0.00 0.01 0.16 12.44 0.04 101.97 99.1 0.7 0.2 

07Y-1353 68.26 0.00 19.69 0.02 0.07 0.02 0.12 0.37 12.08 0.06 100.68 98.1 1.6 0.3 

07Y-1353 66.50 0.20 20.77 0.00 0.10 0.00 0.09 1.62 11.50 0.06 100.83 92.5 7.2 0.3 

07Y-1353 68.53 0.01 20.34 0.03 0.15 0.00 0.09 0.45 12.09 0.08 101.77 97.6 2.0 0.4 

07Y-1353 67.83 0.03 20.00 0.04 0.02 0.02 0.00 0.63 12.15 0.04 100.80 97.0 2.8 0.2 

07Y-1353 67.24 0.01 20.24 0.01 0.03 0.00 0.00 1.03 11.98 0.05 100.62 95.2 4.5 0.3 

07Y-1353 68.42 0.02 20.20 0.00 0.02 0.00 0.00 0.45 11.83 0.05 101.01 97.7 2.0 0.3 

07Y-1353 66.21 0.00 20.23 0.00 0.24 0.00 0.03 1.76 10.89 0.07 99.45 91.4 8.2 0.4 

07Y-1353 68.91 0.08 19.84 0.01 0.17 0.00 0.00 0.23 12.37 0.07 101.68 98.6 1.0 0.4 

07Y-1353 68.69 0.04 20.03 0.00 0.01 0.00 0.00 0.69 11.56 0.05 101.14 96.5 3.2 0.3 

07Y-1353 68.30 0.05 20.17 0.00 0.01 0.00 0.02 0.53 11.97 0.04 101.10 97.4 2.4 0.2 

07Y-1353 67.58 0.03 20.08 0.01 0.04 0.04 0.03 1.03 11.63 0.06 100.53 95.0 4.6 0.3 

07Y-1353 68.12 0.01 20.96 0.04 0.07 0.01 0.01 1.19 10.85 0.08 101.34 93.8 5.7 0.5 

07Y-1353 68.06 0.00 19.51 0.03 0.02 0.00 0.02 0.14 11.98 0.09 99.88 98.9 0.7 0.5 

07Y-1353 69.05 0.02 19.88 0.01 0.03 0.00 0.01 0.11 12.09 0.03 101.25 99.3 0.5 0.2 

07Y-1353 68.81 0.03 20.13 0.03 0.02 0.00 0.03 0.29 12.05 0.03 101.44 98.5 1.3 0.2 

07Y-1353 69.03 0.01 19.90 0.00 0.01 0.04 0.00 0.17 12.26 0.04 101.47 99.0 0.8 0.2 

07Y-1353 68.68 0.02 20.21 0.02 0.03 0.02 0.03 0.50 11.84 0.05 101.39 97.4 2.3 0.3 

07Y-1353 66.53 0.00 19.17 0.04 0.12 0.05 0.03 2.64 11.48 0.04 100.12 88.6 11.3 0.2 

07Y-1353 67.31 0.02 18.96 0.00 0.77 0.00 0.71 0.98 11.63 0.05 100.43 95.3 4.4 0.2 

 

"UU



! " # $

!"!!

%

!

!

"#$%&'(&)*+,-,./012345678

"

9 :5;<=678

#$

%&

>

'()*+ ! ,-+./0(* 01.213/4/15 16 7*48()(3/0 8109 3(.2*+3 681. 4-+ :7;/ <1754(/5= >174-+85 '/(53-(5=

?/5@/(5A B.(@18 +*+.+543C "D 48(0+ +*+.+543CE$

F&

G

"##



!

!"

" !

#

#

$%

$

&'()

!

*+,-./012.345346789:;<=

07Y-1308 07Y-1311 07Y-1315 07Y-1318 07Y-1330 07Y-1331 07Y-1349 07Y-1352 
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���� ���� ���� ���� ���� ���� �	�� �	��

SiO  47.640 47.810 44.640 45.280 47.040 49.460 56.670 54.750 

Al O  16.410 16.510 10.310 13.600 11.890 13.390 16.400 14.970 

FeO 7.890 8.070 7.360 6.140 6.360 7.380 2.940 3.830 

Fe O  2.280 1.830 5.101 5.107 3.022 1.809 2.733 2.214 

CaO 8.330 8.190 13.030 10.280 11.620 8.710 7.990 9.100 

Na O 3.060 2.890 1.930 2.760 0.580 0.450 5.570 4.780 

K O 1.600 1.580 0.260 0.540 0.190 0.250 0.730 0.910 

MgO 8.160 8.030 11.770 11.110 14.400 14.000 4.260 4.190 

TiO  2.140 2.090 3.040 2.640 0.920 0.990 0.850 0.780 

MnO 0.140 0.130 0.150 0.160 0.150 0.100 0.110 0.140 

P O  0.520 0.510 0.390 0.450 0.180 0.230 0.200 0.190 

H O  1.520 1.440 1.240 1.020 2.020 1.940 0.800 1.660 

CO  0.500 0.570 0.350 0.320 0.820 0.700 1.090 2.050 

Ni 86.510 93.130 324.000 237.000 607.000 526.000 110.000 102.000 

Cr 182.900 199.400 820.000 635.000 1117.000 885.000 99.500 98.100 

V 201.800 221.600 302.000 266.000 244.000 245.000 121.000 127.000 

Zr 226.000 249.600 88.300 82.300 93.800 94.500 234.000 249.000 

Rb 70.890 72.530 9.060 12.200 6.470 9.270 39.700 42.500 

Sr 543.900 637.900 1022.000 1415.000 802.000 758.000 535.000 529.000 

Ba 438.000 453.400 79.100 163.000 145.000 246.000 475.000 586.000 

Th 2.795 2.466 0.980 1.190 2.940 3.120 9.540 10.400 

U 0.934 0.650 0.340 0.360 0.440 0.440 2.830 2.970 

Nb 8.403 8.469 15.800 15.000 6.380 6.190 8.300 7.710 

Ta 0.525 0.506 0.690 0.660 0.380 0.380 0.620 0.610 

Hf 4.677 4.582 3.250 3.020 2.630 2.530 5.650 6.070 

La 21.370 21.760 40.000 40.800 13.900 13.200 28.200 26.100 

Ce 46.330 48.580 100.000 99.800 30.000 28.600 56.700 52.300 

Pr 7.273 7.422 13.200 13.200 3.750 3.630 7.140 6.700 

Nd 31.900 31.960 54.900 55.800 15.900 15.200 28.300 26.100 

Sm 6.609 6.570 9.930 10.200 3.770 3.570 6.140 5.930 

Eu 2.107 2.179 3.110 3.410 1.070 1.010 1.560 1.500 

Gd 7.047 7.018 6.430 6.780 3.800 3.570 6.010 5.720 

Tb 1.007 1.002 0.900 0.940 0.630 0.610 1.050 1.010 

Dy 6.105 5.997 3.960 4.190 3.910 3.760 6.140 6.000 

Ho 1.178 1.138 0.650 0.660 0.790 0.790 1.210 1.170 

Er 3.303 3.192 1.680 1.710 2.280 2.280 3.410 3.350 

Tm 0.451 0.444 0.190 0.210 0.350 0.320 0.500 0.490 

Yb 2.941 2.873 1.250 1.200 2.140 2.200 3.110 3.110 

Lu 0.411 0.405 0.180 0.170 0.330 0.320 0.460 0.450 

Y 32.410 34.380 25.600 25.800 26.200 28.700 46.200 44.900 

 

%&'



! " # $

!"!!

%

&

"

'()*+,-+./012341!5678&9

#$%&" '$(%)(*+ ,- ./(%$,0/(+1 $2 3$(4(+1 ,- 5/6)(4(+$0 ),07

+(*./1+ -),* 681 95:$ ;,526($2< =,5681)2 >$(2+8(2

:;<=>?@A?BC

!

DEFGHIJK#L

MNOP?QR

?!@A

"

ST/01UVWXBY#LZ[\]^&_

#

&

!!BC

$!

,-+T/01`Fabc?de

!

f

DEDF

ghi

%

jkl,-+./01

G

?mno

pq

!

r

H#=F

?

I4

&

J)

s

H-

tWXuvwxp

q

!

yz{vr|}~��#L}��

!

�{vru

��������?�:�?=>OP

'

!"#

!"#

,-+341

=$K

L

�V�

MN&NOPQN!&!!P

!

>$K

L

�V�

!PQRP

!

C/

L

K

R

�V

!!PQ!@P

!

9

L

K

�V

S&LSP

Q!&ORP

!

D�

9

L

KTI(

L

K

"

;%K

�V�

"PQ!NP

!

��

�WX

U

&

J)

s

I4

t?��g�

"

,-+341?��WXBY#LZ[\&�

DVFF

hi�

(

&

!SWX

$)

341?��WX�Vg

�

!

���

!NL&O#!S

WO

%

����]pvw

!

!

DVFFY

&

Z

'()*+,-+./01?�]� 

#$%&Z ;%K [1)+5+ \< I$< ])< J)< U (23 U4 3$(%)(*+ ,- 5/6)(4(+$0 ),07 +(*./1+ -),* 681 95:$ ;,526($2<

=,5681)2 >$(2+8(2< ^$2_$(2%

ZSL



!

!"

" !

#

#

$

$%

%&'()*+,

&''

-.$

()*+$% ,-).)/)01 .23/41536-.24)718 &'' 92//1-3: 6;

<4/-2=2:)> -6>? :2.941: ;-6. /@1 A<7) B6<3/2)3C D6</@1-3

E)23:@23C F)3G)23*

$

$$

%&'()*+,/012-.$

()*+$$ ,-).)/)01 .23/41 36-.24)718 /-2>1 141.13/:

:9)81-*-2.: 6; <4/-2=2:)> -6>? :2.941: ;-6. /@1 A<7)

B6<3/2)3C D6</@1-3 E)23:@23C F)3G)23*

!

H&''

34

!

5

I+J$K$I+L$

,6789:;<=

"

>?

MN2OP=Q

R

@A

#+$"KS!+T"

!

BCD

$%+"!

"

MU1O

P=Q

R

@A

!+L%KSS+!J

!

BCD

V+VV

"

!

'<

4E+A

%+"TK$+$"

!

BCD

%+VV

!

FG

'<

HI

!

JKCLGM

N,%&'()*+,

&''

OP

#

!"#

!"#

QRSTU>,VW12X0Y0Z[

!

BC

\]

$##+V!$%

5T

"

%&'()*+^-_PD`V

W12ab

$

cVW12Mdef,gh_

M

$

$%5

UQ

"

`cVW-Hij

!

!

N&''O

!

H&''

34-k

D

L+"L

l

L+LJ

"

>?

MN2OP=Q

R

D

L+"#

l

T+W$

!

BC

D

T+%"

"

MU1OP=Q

R

D

I+V%

l

I+LS

!

BCD

I+JS

"

"

'<

4BCD

%+J"

!

m

'<

nHI

#

opJK,qrst

uvwxcy

!

zi{|}M~

#

Y,z|

!

���,QRS�����>��

T��>,

D)X

S

X0D

IL+STYKL%+VWY

!

B*X

X0

E+A

I%+J$YKII+W"Y

!

>?�,��?�[

%

(6Z

VWKVT

&"

��?D[�_

"

VW/0CD`VWab

_

!

�D�>����

#

T�>lTU>j��>?

A

S

X

[\

[$Y

l

E)X

S

[\

[WY

,��

!

��L

N\N'

Md

H(D'

ijab,���?)*+O_

!

��

��~A��> ¡,��

!

�D¢£¤�¥S¦

�,���

#

!

§¨©��

ª«¬?

DH&\B, ]5,=

l

N^5\U,5BD



d®¯S°±,QRSTU>²³�´§��

!

{�

µ¶�5·¸¹º»¼�½

DH&\B, \\

¹º»¼¾

¿ÀÁÂÃ

!

Ä¶5�Å'¾Æ©ÇÈÉÊ}��Ë

ÅWÊ}ÌÃÈÍ«ÎÊ}ÏÐcÑÒÓÔÂÃ

#

«A´§,opJK-k��T��>

%

%JP5

$SV%

&

lT�>

%

%JP5$W$S

&#

ÕIÖ-×Ø

!

5o

ÙÚÛÜ

'

ÝÞ®¯S°ßQRS�����>��lÃà»á

V%W



! " # $

!"!!

%

&

!"

'()*+,-+./01234561

#$%&!"'#

78

()

&

*+,-!" (./0121345+67897697 +5.,78 1: ;+<9168 +6 ,.==<1 1: 43/<.=.8+9 <19> 8.5?378 :<15 /07 @4;+

A146/.+6B C14/07<6 D+.680.6B E+6F+.6, G8.5?37 #$%&!"'#H

9:;

G#$%&!"'#

!

#$%&!I!"J

!<=>?

!K

@A

"#

@78

"

:;

#$%&!"'#

BCD

CLMNAO

E%

"

:;

#$%&!I!"

BC

)P&N(O&AC

E%

#

F9:;!G78@HIJKL

!##

!

5

"

MI

NOPQRS

"

TUV1W78GXYZ[

$

&

!"

%#

\]^_&`abF9:;!78cdef

"

M

IJ78gUVh

&

ijkZ[

#

lhmnopq

rst1WZRuvXZ[wxGyK78

Q

mn

KL

"#

"

5J

&

izo78G{S

"

IUV1W78

n|GXYZ[

'

78

CLMNAO R&O=

%}<~Z�|�

S

"

)P&N(O&AC

78%}<~Z�|�

'

'

�:;

#$%&!"'#

!

"

!K

9<~�G

D0TR

�

�o

#-IIU#-SK

"

D0

!

R

����UV��G�e�

��

"

ab1W78cd

'

"#V

O=T

"IS

R&

"#$

O=T

"IK

R

��

����As����f

G

&

!IJ

"

"#V

O=T

"IS

R

�L

$

I#!U'KI

%

A.

'

�L78�qh��G

"

9<~�

GS

!

!!J

����G

"#V

O=T

"IS

R

��%}

G'KI

!

SS#A.

�

�

J

&

 Mz<�L¡¢£vXY�G<~���G

"#V

O=T

"IS

R

��%}e¤¥!

"

�!

S

9<~�<=

�

R&O=

�A&�¦�

$

IWV#$

%

A.

A

$

I!$#W

%

A.

G%}

G

&

!IJ

'

§F9%}¨©ª�18G1WZ

R%}

"

«L78:;¬

"

®GJ¯V°

"

±�²

³´��

II!-K A.B

µo34561G1WZR%

}

'

��G78%}

"

¶o·1W¸�¹º!»¼

G78G%}

'

�:;

#$%&!I!"

!

"

»V<~�G

D0TR

�

�o

#-"'U#-'"

"

D0

!

R

����UV��G�e�

��

"

ab1W78cd

'

"#V

O=T

"IS

R&

"#$

O=T

"IK

R

��

����As����f

G

&

!WJ

"

"#V

O=T

"IS

R

%}�

L

"#VUW#I A.

'

Mz<�L¡¢£vXY�G<~

��½G

"#V

O=T

"IS

R

%}e¤¥!

"

�!

!K

9<~

�G

"#V

O=T

"IS

R

%}²³´��o

$

"SV-K#W

%

A.G

&

!WJ

'

¾%}¨©ª�18G1WZR%}

"

¿ÀL

Á/01G1WZR%}

'

!

ÂÃZÄ

,-+ÅÆÇ/0Á/01�È¬

B

18ÉÊ

ËÌ

B

ÍÎ�Ï

"

Ð®:;GJ�A$��ÑÒÓ

Ô

'

ÕÖL¾Ç¤)*+G[×¶ØÙ<ÌÚ

"

ÛÜ

ÅÆºÝÞ

"

ßàÅÆ»±®GJ¯e¤a®Ù<

áâ

'

ãäåæ¶ØAZÄg·çèG

"

Õ¨éêë

ìíJ¯ëîÄ

'

ïðÅÆ®Dñ�ò�¶Ø

(

'#W



!

!"

" !

#

#

!

!

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

"#$%&'&(

-./

)*%+,-%./ 0%-1

0123

23145 ! 6373 89 )*%.,%+,-./ 0%-1 :37;<= 89 >545?75: @;A?8<> ;< B47A313>;? A8?C >3DE45>

9A8D 7F5 GB@; .8B<73;<H /8B7F5A< 2;3<>F3<H I;<J;3<= K>3DE45 "L$%&'&(M

$

!

%&

$%&

'()*+

'%&()*

$%&

'(

+,(

$%&

'(

*-./

"

0)12345

,

!

#

$

!

6)12345

,-

#

�� Pb/10  U/10  Th/10  Th/U 
��

Pb/% 

Pb/ U       

�/% 

Pb/ U                            

�/% 

Pb/ U 

��/Ma 

07Y-1290.1.1 12.8 292 195 0.69 0.48 0.0507 1.0 0.3423 2.8 319.1 �2.9 

07Y-1290.2.1 14.5 126 41 0.33 0.53 0.1339 1.1 1.1330 3.2 810.1 �8.4 

07Y-1290.3.1 7.21 163 109 0.69 1.66 0.0507 1.3 0.3030 9.8 318.8 �4.0 

07Y-1290.4.1 14.3 349 213 0.63 0.09 0.0478 0.9 0.3412 2.3 301.2 �2.8 

07Y-1290.5.1 8.96 184 150 0.85 1.11 0.0562 1.2 0.3950 7.4 352.5 �4.0 

07Y-1290.6.1 12.1 252 160 0.66 0.41 0.0558 1.3 0.3900 5.2 350.1 �4.4 

07Y-1290.7.1 16.6 398 282 0.73 0.61 0.0481 0.9 0.3390 3.8 303.1 �2.8 

07Y-1290.8.1 27.8 203 124 0.63 0.08 0.1593 1.0 1.5530 1.8 952.9 �8.7 
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