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samples 24 28 As5 Ch1 K2 Sa14 Sa2 CSa15 33 38 As15 
SiO2 �/t�  y/t�  t, �/t�  t/te  e/te  ,/tx  �/yh  y/ty  ,/ty  f/ty  

TiO2 �/h t/h �/h �/h �/h t/h e/h e/h �/h �/h �/h
Al2O3 �/�t  t/�t  t/�t  x/��  �t �t �/��  y/��  �/�t  �/�t  ,/�t  

Fe2O3T y/t x/t �/t �/t �/t e/t t/e t/e �/e ,/e e
FeO �/t ,/t �/� �/� t/� f/� e/e e/e f/, x/, f/,
MgO �/e �/e x/, f/, x/, x/, �/� �/� t/� t/� �/�
MnO �/h �/h �/h �/h �/h �/h �/h �/h h h h
CaO ,/� �/� ,/� � t/� y/� y/, f/, f/, e ,/e
Na2O y/, �/, t/, �/, �/, �/, y/, f/, � � �
K2O �/, �/, �/, t/, �/, f/, ,/� y/e �/e �/e y/,
P2O5 �/h �/h �/h �/h �/h �/h �/h �/h �/h �/h �/h
Total x/�hh y/�hh �/�hh f/�hh t/�hh  t/�hh  e/�hh t/�hh  �/�hh ��� f/�hh

V ,/tf  �/xy  x/xt  y/�hh f/yf  �/�ht  t/��  e/ef  e/e�  ,/e�  �/e�  

Cr y/xh  e/yf  e/��� e/��� �/��h y/�xx  �/��f �/���  x/ff  t/th  �/xh  
Co �/�h  �g y/��  �/,x  �/,�  �/�f  e/x �/t ,/x y/y e/x
Ni �/�h  ,/�t  �/�y  �/�x  �/��  e/,�  e/��  f/y ,/x t/t �/�h  

Cu z x/,�  �/x �/e�  x/� �/�h  � x/ey  �/��� �/ey�  �/eey  

Zn x/e�  x/�y  x/ff  �� ,/�h  x/t,  �/ex  y/�x  �/,h  sz �/e�  

Rb y/y�  e/ft  y/x�  f/fx  f/f,  �/�hf �/�ey t/��y  f/x�  f/�h� x/��t  

Sr �/�,e x/��h �/�th  t/�tt  t/�ef  f/��h �/�hy ,/x�  f/,�h �/,he  �/,��
Y x/��  x/�t  y/�y  f/,�  t/�t  t/,�  �� �/��  �/f ,/y �/�h  

Zr y/y�  t/ye  x/yy  �/�,h �/�h�  �/�h�  �/��  �/�t  e/��x t/��f  y/�e�  

Nb f/t �/f f/x ,/��  x/f y/��  x/x t/y t/��  t/�h  �/�,  

Ba x/,he  ,/,ft �/,x�  �/,�t s�{ y/,fe  y/,ee  t/�xx  �/,x, �/,y�  t/eh�  

La �/�,  �/��  t/,h  x/,t  ,/��  e/e�  e/,t  s� �/�,  f/��  e/�e  
Ce sz t/e,  �/��  y/�,  e/,x  t/te  �� t/�t  ss ,/,h  y/,,  

Nd t/��  t/��  y/�f  f/,,  x/�,  y/,�  t/�x  �/�x  �/f x/t �/f
Sm �/, �/e f/e x/� x/, � g �/e y/� �/� t/�
Eu �/h f/h x/h � y/h � y/h �/h t/h �/h y/h
Gd ,/, e/e t/e y/� � f/� y/e � y/� �/� y/�
Tb �/h t/h t/h x/h t/h x/h f/h �/h e/h e/h e/h
Dy �/, �/e f/e t/� � y/� t/e �/, y/� �/� f/�
Ho �/h y/h f/h �/� y/h �/� f/h �/h �/h e/h �/h
Er e/� s s x/, x/� x/, s ,/� � x/h �/�
Tm ,/h e/h e/h �/h e/h �/h e/h ,/h ,/h �/h ,/h
Yb e/� f/� x/� t/, y/� t/, f/� ,/� x/h y/h �/h
Lu ,/h e/h e/h �/h e/h �/h e/h ,/h ,/h �/h ,/h
Ta e/e ,/� �/, �/� x/h e/� �/� e/, e/� x/h �/�
Pb �/x �/�f  t/e�  t/e�  y/,�  �/��  f/,f  �/,�  f/f z x/t
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Th e/� � e/x y/��  � e/�y  t/��  x/�f  f/f ,/f ,/��  

Eu/Eu* t/h y/h f/h y/h f/h t/h �/h �/h � ,/� ,/�
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Sample GM25 G12 GM5 G6 G4 B1A55 AKY13 AB6 AG18 G24 GM10 

SiO[2] x/�y  e/�t  ,/ty  e/t�  f/te  t/th  �/�f  �/y�  f/yh  y/yh  yh 
TiO[2] t/h x/h �/h t/h t/h y/h �/h ,/h �/h ,/h e/h
Al2O3 e/��  �/�y  �/��  y/�t  x/�t  �/�y  �f �/��  �/�e  t/��  �/��  

Fe2O3 t x/t f s �/� t/� �/t f s f/, ,/, �/e
MnO �/h ,/h h �/h �/h �/h �/h h �/h �/h �/h
MgO �/t �/� x/e t/� t/� f/� �/, ,/� t/h �/h y/h
CaO �/t x/t y/h x/e f/e �/� �/� x/h � y/� �/,

Na2O �/, �/, ,/� �/e � x/, �/, ,/� x/e f/e f/,
K2O �/, �/, �/� �/e t/e �/e ,/e �/, �/� t/� g
P2O5 �/h ,/h ,/h ,/h �/h e/h �/h �/h �/h h �/h

Ni ��� �{� �� �{ �z ss �s �� �� � �s 

Cr gs� �z� g� �s� �s� ��� ��� ��� �� �� s� 

Co g� f/,y  x/��  �s �/��  f/�,  t/�f  e/e y/��  y/e �/�e  

V �{� s�g �� �� �� �{ ��� s� s{ �� s� 

Cs �� �/� x/h f/e �/e f/� �/� e/, �/� �/� ,/t
Rb �/�ht  ,/ff  e/,x  �/�eh  �/�ee  �/�e�  �/�,x  f/te  �/�,e  ��y �/�tt  

Sr e�y e�y x/t�  e,, e�x eef ,x� ��� �tf �/�,�  ,ex 

Ba �hy ee� �/�y,  �xf �xt yt� yte ,yt te� �hf �h� 

Th �� � s� �s �� s �� �z �s �� s� 

U �/, �/, t/� �/, e/e �/� x/� �/, e/� �/, y/,
Ta x/h x/h ,/� x/h � x/h x/h �/� t/, x/h �/�
Nb �� �s �z �g �� �� �� �� s� �� �� 

La f/,f  ,/,y  t/,f  �/,x  ,/��  �/�x  �� �/e,  �/�x  �/,h  y/ex  

Ce t/��  t/�y  ,/�,  x/�x  t/x,  f/�h  �he �/t�  �/�h�  �/�h  �/�y  

Pr y/t y/t t �/t e/x �/� �� �/t y/x ,/� e/f
Nd sg s� ,/,�  �/,,  e� �/��  ,/ex  e/,,  t/,x  �� y/,f  

Sm f/� � x/e � f/� e/, y �/� ,/� e/e ,/�
Eu �/� �/h ,/h � �/� e/� e/� y/h �/h �/h �/h
Gd t/� �/� y/e �/� e/� ,/, f/t ,/� e/� t/e �/�
Tb y/h y/h �/h �/h t/h ,/h x/h t/h y/h t/h y/h
Dy f/e e/� y/, x/, �/e �/� e/� y/e � �/e x/e
Ho f/h f/h t/h t/h y/h ,/h �/� y/h f/h y/h f/h
Er e/, t/, t/� �/, �/, y/h t/e ,/, �/, �/, ,/,
Tm e/h �/h ,/h e/h e/h �/h �/h e/h �/h e/h e/h
Yb e/, �/, �/� , e/, y/h �/e �/, t/, �/, ,/,
Lu e/h �/h ,/h e/h �/h �/h �/h e/h �/h e/h e/h
Y t/,�  �/,e  ,/��  f/�f  ,/,h  y/t t/e�  ,/,h  f/,,  e/,h  ,� 
Zr �t� �/�t�  ,�h ,he ,he ,e, ,y� �ht ,eh �,f �ey 
Sn t e , � � , � e � � ,
W ,�y f �,h t x f �h f ��t �� �,x 

Eu/Eu* y/h ,/h ,/h f/h y/h f/� t/h �/h h �/h e/h
(La/Yb)N �/f e/y y/�,  f/x x/�,  t/�f  �h �/x e/��  �/t �/�,  
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