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SiO2 (%wt) �/�p  �/��  q/��  q/��  �/�q  �/��  x/�o  �� �/��  �/��  

Al2O3 x/��  �/��  �/��  q/��  �/��  p/��  o/��  �/��  p/��  �/��  

Fe2O3 ��/x ��/o p�/x ��/x o/q pp/x �o/� p�/x �x/x p/x
CaO �q/o op/x q�/o ��/x ��/q ��/q p�/� p/q x/x q�/o
MgO ��/� pp/� p�/� ��/� �q/o �x/� �x/o ��/� �x/� ��/�
Na2O ��/� ��/� q�/� �/� q�/� xq/� �p/� ��/� �o/� ��/�
K2O ��/� q�/� ��/� �/� ��/� q�/� q�/� ��/� ��/� ��/�
Cr2O3 ��/� ��/� ��/� ��/� �p/� ��/� �p/� ��/� ��/� ��/�
TiO2 p/� ��/� �/� pq/� �q/� ��/� ��/� pp/� p�/� p�/�
MnO ��/� ��/� ��/� �q/� ��/� �/� �p/� �/� ��/� ��/�
P2O5 q�/� o�/� qx/� qx/� ��/� qo/� ��/� q�/� q�/� q�/�
SrO �o/� ��/� ��/� �x/� �x/� �x/� ��/� �x/� ��/� �p/�
BaO ��/� �q/� ��/� ��/� �/� ��/� �q/� ��/� ��/� ��/�
LOI p�/� �p/� �o/� x/� o�/� o�/p p�/p �/� qq/� ��/p

Ba (ppm) x�� x�x xp� xq� xx� xo� o�� x�� x�� x�� 

Ce ��� �/�q  ��p ��� ��� ��p ��� ��� ��x ��x 

Co q/�x  �/�q  �/p�  �� �/pp  x/��  �� �� �/pp  �/��  

Cr ��� �p� ��� �o� �x� ��� ��� ��� ��� ��� 

Cs ��/� �/� �/� �/� �x/� �x/o �/�x  �p/x ��/� p�/�
Cu o� op o� o� o� �o x� xp oo oq 

Dy �/p ��/p x/p �o/p �o/p pq/p ��/p �q/p ��/p ��/p
Er ��/� ��/� xp/� o�/� x�/� �o/� op/� o�/� o�/� ox/�
Eu �q/� qq/� ��/� ��/� ��/� �o/� �/� �x/� ��/� ��/�
Ga �/��  �/�q  x/��  �/��  �/��  o/��  o/��  x/��  p/��  �/��  

Gd pq/o �/� ��/x q�/o q/x p/o po/o x/o x�/o o�/o
Hf x/p x/p �/� �/� �/� x/p � � �/p �
Ho o/� �o/� o�/� o�/� ox/� �x/� o�/� op/� o�/� o�/�
La �/��  p/��  x/��  �/�q  �/op  q/��  �/�p  �/o�  q/�o  p/�q  

Lu �x/� �x/� �/� ��/� ��/� �x/� �/� ��/� �q/� �q/�
Nb p/��  p/��  p/�q  x/�x  x/�q  �/��  o/p�  o/p�  q/�x  q/�o  

Nd q/��  �� �/�q  �/�q  �/�x  �/��  �/�o  q/�q  o/�o  �/�x  

Ni �� q� �� qo ��� �� ��q �p �� ��� 

Pb �� �� �o �� �� �� �q �x �q �� 

Pr �/��  o/��  p/�p  p/�p  �/��  �/��  o�/��  p/�p  q/��  q/��  

Rb �/p�  p/p�  �/�p  p� pq �/p�  q/p�  �/p�  �/��  �� 

Sm x/�x  q�/o ��/q q�/x ox/� p�/x �p/x qq/x x/� x�/x
Sn � � � � � � � � � �
Sr ���� ��x� ���� ���� ��p� �p�� ���� ��x� ���� �q� 

Ta �/� p/� �/� �/� �/� p/� �/� x/� �/� �/�
Tb o�/� o�/� xo/� xp/� qo/� oo/� x�/� x�/� o�/� x�/�
Th ��/� ��/q xo/� �/� �/��  o�/q �q/x �/�p  o/��  q/�
Tm �/� ��/� ��/� ��/� �p/� �/� ��/� ��/� ��/� ��/�
U p�/� ��/� ��/� �o/� �p/� qq/� o�/� ox/� �o/� �q/�
V �o� ��� �q� �xp �x� �o� ��x �o� ��q �o� 

W p� �� �� �q �� �o �� p� �� �q 

Y �/��  �/��  �/�o  �/��  �x q/��  p/��  o/��  �/��  x/��  

Yb �p/� ��/� ��/� �x/� p�/� �x/� p�/� pp/� �x/� ��/�
Zn ��� q� ��� ��� ��� ��� �p� ��p ��x ��� 

Zr ��q �o� �q� �q� ��o �op �x� ��p �xp �xp 

Mg# ��/� ��/� �q/� �p/� �x/� �p/� ��/� �p/� �o/� �q/�
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#$ G�m���ND �5��', *+ +, �P�_�5$��, =0$
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 �'�(LREE)��L �6 �'�� �D�: U� ND $J��, �%-�
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�'��Eu/Eu* �/>����>��6�� !05Eu !0 $7%�16 $%0 # "�*6 
k��>��6�� -��6 5!0 $7.�*D $%0 # �'�� k-A0*: �E�� -��6 
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-+P ���"��N� p�1 
�G�p�� C�� ������ ���D# 5��3� C�� �N �*TI9�0#$: ���/E/2@ 5�A �q�
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 -��0*25
%�16�!0Nb-�A� =�/� 0� .�7�*G K D$2 Z�*7� 0$
!5"��< -
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#$ G�m���ND �5��', *+ +, �P�_�5$��, =0$
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 �%-� ��2 �-� �7E%Nb #Ta�� 0� �� �6 � �H_ �6 =0*2
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� �A�0�*N� 
���*� .$J��, �.�
0 �*[: �6LILE  # �%-� ��L 
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-+P ���"��N� p�1 
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0�@5
� "-��N <�6
K D$2 !0 �7	$% �/�A5DMM)�7�*%5��2 

"-�MORB ( #PM)�7�*%5� �#0 (��0 "-� � &� .
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 !0 �
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