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�'( A"-*�X�>1!*
! �-�./ ���; ) �-�./�#': �'f� �z�

������ 
;*2"'K! *K�.( P�&; )"��#&� N��=>-�*: ��#� �t)AM �� 
m�-! �A/ ���)< .?GM �A/ ���/! d[H �F��.B"�R2 S""S!*

/#?g"&"��
JF/ )+"*>�&+�� �
��#2 �=>
�� �A/ ��
b=)n��=>�" "-�*: 0�A�A/ ])7}%mm.([�!*+"?#@"�=A>

,�	 )� �: �A��MMG;*2 �: "�#�<�@� P"�!*+)G�#� ) 0"�: �
;*2"�#�<*� P"��2 J:�H 0"_A�! .! �:
-�*: �t�L 0��=>H�"j
/#?g"&"��
! )
�#2)G�� 1� � ���)*+ )� *= �; A=

K#�E"�!*+ S�"?#@"�=A>]#� I*l ,! ) A��!� !� 
�:�.� N)s j
	��"�A/ JK�L S)�Y@� aA�! .!*	 �@[�!
�=A.>U<
b

�@-#�!>�!*+)G�#� �� "��&+�� cd@E! ) �=�
��MMG�~2 "*
!AM ) ��#: �!�+
 ��#': 
� 0"JF/ �� G+"*>�&+�� �
)� *= 
�@/!� b�� �)*+-!�)]9�7}�mm[.(�!*+"?#@"�=A>1,), 

)
+n��=>V.- �=>-�@� "F=< _�%'H"��
U�: �:;*2"P
�#�<�@�"&; �2 0��#�<*� "]#� �)*+ �� _= ,�: ) �@/!� 0I��� -
A.:>��N)s ,! ) �A�#/ �:��#+ >�@/#+ !>U�: >jl�.� 

�A/ JK�L b�!�)*	A�!]75.[�!*+"��=>����+ ��#2 �!�=�>
/ ) ���:"*\ �: �#;*
�#�< ]�[/! P"."$#)ASI () ) U�:
+n�-

�=>��; �-�./�/#?g )"&"��
�!*+ "?#@"�=A>]#� SN)s ,! �
V.-�=>�@-#� !>�A/ JK�L A�!])mv�m7.([ 

@�$AB;*2 "�;! P"�=A>'K! �)wt% (&; *K�.( )"N�)ppm (V.-�=>-�*: ��#� �.
sample ID Z12 S10 B8 N2 N38 

SiO2 5m/44 66/45 }4/6v m8/49 v6/63
TiO2 6m/v 85/v 73/v 94/v v4/v
Al2O3 76/73 68/73 77/79 94/73 36/73
FeOt 93/3 }3/8 7m/8 }5/3 33/7
MgO 48/7 v7/7 53/v v}/m 7m/v
MnO v6/v v6/v 7m/v 7m/v v3/v
CaO 35/m 76/m 3}/v 98/3 v6/7
Na2O 56/8 9}/m 7m/8 5}/m 96/8
K2O 5m/8 98/3 9m/9 9}/m 73/3
P2O5 mv/v 74/v 74/v 7}/v v6/v
L.OI. 7m/7 v7/7 4v/v 95/v 95/v
Sum 63/55 m4/7vv 76/7vv mv/55 43/55
Rb vv/796 4v/794 6v/746 4v/}3 96/7v7
Cs mv/v 48/4 38/3 47/m mm/7
Sr 9v/m48 8v/7m} 3v/m8m 79/m65 v3/7v6
Ba 5v/444 3v/33m 9v/9v7 89/335 v9/44}
Y 3v/mm 6v/m6 }v/m4 36/mm 4v/74

Nb mv/78 9v/7m 6v/5 6}/7v 83/79
Ta 6v/v 34/7 44/v 54/v m}/7
Zr 9v/846 vv/735 vv/m3m 3v/764 5v/}m
Th vv/mm mv/8m }v/76 }5/77 85/7v
La 5v/m4 75/37 }}/4 38/87 37/m9
Ce v3/95 73/4v 43/73 56/96 94/39
Pr v8/6 59/4 78/7 3v/4 94/3
Nd v7/m9 98/m9 9m/8 9m/77 }3/73
Sm 47/3 }m/9 85/7 93/m v6/8
Eu 57/v 73/7 76/v 73/7 49/v
Gd 7}/3 m5/4 93/7 3v/3 64/m
Tb 66/v 5v/v 89/v 45/v 38/v
Dy 56/8 m}/9 5m/8 m}/3 64/m
Ho 63/v v7/7 7}/v 57/v 9}/v
Er m6/m 57/m 86/m 3m/m 9}/7
Tm 89/v 79/v 69/v 85/v m8/v
Yb 85/m 35/m m}/7 48/m 97/7
Lu 8}/v 87/v 76/v 85/v m8/v
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A'M ������&/ ��1�@�:�2 �w�w 1< �*:��; ) �"�!*+ ]!#�! �� �"2��< �&"/ P";*2 *""R2. . .�z�

:",! b7vv2��< �#': "��#� �A/ N��@�! ��#&� �.� �� �
Gf2
�EPMAA.@	*+ �!*H .��!��=>m6���< "�*O� 1!#.( �: G
;*2"/ P"&"��
2��< "�t)AM �� �= 8�A/ ���)< A�!.!
�@� 0
�

R2"";*2 �� �M#2 J:�H S!*"2��< P"�!*+ �"��=>!� Q'@�� 
� 1� ��A=�.

@�$AC��!� �=>���< P�@.� "� G
/,!�*� G�)�,) AK�� S�#K �:�(2��<"�!*+ �� �"��=>-�*: ��#� �.N2a )Za2*2 �: "2��< *��� � P"��=>
�,#-��#�!*+ 
�#
��=>�-! 1,), ) �A�� .b.d. = ��"
� 2 AL ,! *2 0"���@-� q.

Sample ID Z12-1 Z12-2 Z12-3 Z12-4 Z12-5 Za-1 Za-2 N2-1 N2-2 N2-3 N2-5 N2a-1 N2a-2 
SiO2 mm/v 7}/v 79/v 76/v 78/v m9/v 87/v m9/v 73/v v5/v 76/v 69/v }8/v
FeO v4/v v}/v v9/v v7/v v4/v 79/v 74/v v8/v v5/v vm/v v7/v 38/v 37/v
MnO 79/v 88/v 7m/v v6/v m8/v 73/v 7m/v v}/v 7}/v m3/v v5/v }7/v 4m/v
CaO v9/93 37/93 m}/93 97/93 76/93 }9/9m 69/98 v7/99 49/93 56/93 v}/99 38/97 m7/97
Na2O v3/v v}/v v9/v 77/v v5/v v}/v v6/v vm/v 77/v v}/v 78/v 7}/v 79/v
P2O5 68/37 5}/3v 66/37 45/37 }9/37 89/37 }5/3v 99/3v m8/37 }9/37 43/37 46/3m 58/3m

F m4/m 86/m 39/m 7m/m 97/m 54/m }6/m m8/m 99/m 58/7 v3/m 93/m 3}/m
Cl 7m/7 79/7 }9/v 67/v 83/v }9/v 47/v v5/7 39/v 89/v m6/v 93/v 8m/v

SO3 v9/v v4/v v9/v v3/v v6/v v7/v b.d. 7m/v 73/v 78/v v5/v v7/v v7/v
SrO 7m/v m7/v 79/v 73/v 75/v 46/v 95/v 8m/v m5/v m7/v 37/v 6m/v }6/v

ThO2 v9/v v3/v v9/v v3/v v8/v b.d. b.d. v4/v vm/v v6/v v4/v b.d. b.d. 
UO2 v7/v v8/v v7/v n.d v3/v v8/v v7/v vm/v vm/v b.d. v7/v v7/v vm/v

La2O3 v4/v v9/v v9/v v4/v v9/v v5/v 7v/v v3/v v9/v v9/v v3/v 77/v 78/v
Ce2O3 76/v mm/v 79/v m}/v m7/v 34/v 85/v m9/v m5/v m4/v 87/v }6/v 57/v
Pr2O3 v3/v vm/v v8/v v8/v v3/v v}/v v5/v v8/v vm/v vm/v v3/v 77/v v6/v
Nd2O3 v4/v v}/v v4/v v9/v v}/v m7/v 74/v v3/v v5/v v}/v v5/v m}/v m8/v
Sm2O3 vm/v v8/v v7/v v7/v vm/v vm/v v3/v v7/v v7/v v7/v b.d. vm/v v7/v
Gd2O3 vm/v vm/v vm/v v7/v vm/v v7/v vm/v v7/v vm/v vm/v vm/v v7/v n.d. 
Dy2O3 v7/v b.d. v7/v v7/v v7/v b.d. vm/v v7/v v7/v b.d. b.d. vm/v v7/v
Er2O3 b.d. v7/v b.d. b.d. v7/7 b.d. b.d. v7/v v7/v b.d. v7/v v7/v b.d. 
Yb2O3 b.d. b.d. b.d. b.d. b.d. b.d. b.d. b.d. b.d. b.d. b.d. b.d. b.d. 
Total m3/7vv 89/7vv 87/7vv v4/7vv 79/7vv m7/7vv mv/7vv 7}/7vv 86/7vv 8}/7vv 97/7vv mv/7v7 m7/7v7

@�$A "���� C
Sample ID N38-1 N38-2 N38-3 N38-4 B8-1 B8-2 B8-3 B8-4 B8-5 B8-6 S10-1 S10-2 S10-3 S10-4 

SiO2 m7/v 7m/v 89/v 75/v vm/v v8/v v8/v vm/v v7/v vm/v v6/v v3/v v8/v v4/v
FeO 77/v v5/v 78/v 77/v m7/v 7}/v m3/v 75/v m6/v mm/v mv/v 74/v m9/v 8m/v
MnO 8}/v m5/v 83/v 37/v 86/v 3m/v 89/v 3}/v 87/v 96/v 43/v 38/v 96/v 3}/v
CaO v}/93 mm/93 84/93 7}/93 m8/93 9}/98 85/93 56/98 73/93 77/93 }}/98 88/93 v5/93 64/98
Na2O 7v/v 78/v 7m/v 79/v m7/v m5/v 7}/v 8m/v 37/v m9/v m}/v 97/v 83/v 4m/v
P2O5 47/37 69/37 m8/37 8}/37 mv/37 65/37 68/3v m5/37 }}/3v 54/3v vm/37 83/3v 39/37 68/3v

F 69/m 9}/m 88/m 33/m 7m/8 }3/m v6/8 69/m v8/8 m7/8 8m/8 m7/8 }7/m 35/8
Cl 37/v 85/v 63/v 3}/v 7m/v 8m/v m9/v 93/v 38/v 7}/v 8m/v 35/v 89/v m}/v

SO3 v9/v v8/v v6/v v8/v b.d. b.d. v7/v b.d. v7/v b.d. b.d. b.d. b.d. b.d. 
SrO v9/v v3/v v9/v v3/v vm/v v7/v v7/v vm/v v7/v v7/v 77/v 78/v 78/v 74/v

ThO2 vm/v v8/v v7/v vm/v b.d b.d b.d v7/v b.d. v7/v v7/v b.d. b.d. b.d. 
UO2 b.d. vm/v v7/v v8/v v8/v vm/v v7/v vm/v vm/v v8/v v7/v b.d. v8/v vm/v

La2O3 v8/v v3/v v8/v v3/v v8/v vm/v v8/v vm/v vm/v v7/v v7/v vm/v vm/v v7/v
Ce2O3 74/v m7/v 7m/v 73/v v7/v v8/v v7/v vm/v vm/v vm/v v3/v vm/v v7/v v3/v
Pr2O3 v8/v v7/v vm/v v7/v v7/v v7/v b.d. v7/v v7/v b.d. v7/v v7/v b.d. v7/v
Nd2O3 v3/v v9/v v3/v v3/v v7/v v7/v vm/v v7/v v7/v v7/v vm/v vm/v v7/v vm/v
Sm2O3 vm/v v7/v v7/v vm/v b.d. vm/v v7/v v7/v v7/v v7/v v7/v vm/v vm/v v7/v
Gd2O3 vm/v vm/v v7/v v8/v v7/v vm/v v8/v vm/v v7/v vm/v v8/v vm/v vm/v vm/v
Dy2O3 v7/v v7/v b.d. v7/v v8/v vm/v v3/v v8/v vm/v v3/v v9/v v8/v v9/v vm/v
Er2O3 v7/v vm/v v7/v v7/v v8/v v3/v v3/v vm/v vm/v v8/v vm/v v3/v v3/v v8/v
Yb2O3 b.d. b.d. b.d. b.d. v7/v vm/v v7/v vm/v v8/v v7/v v8/v v7/v v7/v v8/v
Total v5/7vv v4/7vv 5}/55 54/55 4}/55 46/55 34/55 66/55 46/55 44/55 v}/7vv }8/55 m8/7vv 77/7vv
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