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7�c�1 ����1 UG.� 7�c �1 UG.� 7�c �1 UG.� 7�c �1 ����1 UG.� 
SiO2 �,/ux ��/s� s�/s� ��/s� ��/s� ��/s� ��/s� �|/s� �t/st ��/st 
TiO2 ���/� ���/� ���/� ���/� |�t/� �|/� ��/� ��/� ��/� �s/�
Al2O3 ���/s� �|s/s� �s�/ss ts�/ss t��/s� ��/ss ts/s� ��/st ��/s� ��/s� 
FeO ���/� ���/| �s�/� s|t/� ��|/� �t/� s�/� �t/� s�/� ��/�
MgO |��/t ��|/� ���/t ��s/� s��/� ��/� ��/� �t/� t�/t st/t
CaO |��/� ���/� |t�/� �s�/� ���/� ���/� �|�/� |�/� ��/� ���/�
MnO �s�/� ��t/� �t�/� ��t/� ��|/� �t|/� ���/� �t/� ��/� ���/�
Na2O �t�/� �||/� ���/� |��/� ��s/� �|�/� �|�/� ts/� t�/� s��/�
K2O �s�/� ���/� ��t/� �s�/� �ts/� �s�/� ���/� ��/� ��/� �s�/�
B2O3 |��/�� ���/�� |�|/�� ���/�� ���/�� ���/�� ||�/�� ���/�� ���/�� t��/�� 

F ���/� ���/� ���/� ���/� ���/� �t�/� ���/� �|/� ��/� s��/�
Total t�/�| ��/�| ��/�| �s/�| ��/�| t�/�| s�/�� t�/�| ��/�| ��/�| 

Si |s�/t |��/t |��/t |�|/t ||�/t |ss/t |��/t |s�/t ���/t ��t/t
Al ���/� ��s/� �|�/� ���/� ���/� ���/� ���/� ���/� ���/� �|t/�
B ���/s ���/s ���/s ���/s ���/s ���/s ���/s ���/s ���/s ���/s

Al(Z) ���/� ���/� ���/� ���/� |��/t |ss/t ���/� ���/� ���/� ���/�
Al(Y) t��/� �|�/� �st/� s�s/� ���/� ���/� t��/� ���/� |��/� �||/�

Ti �|�/� ���/� ���/� �s�/� s�t/� ���/� �|�/� �s�/� ���/� ���/�
Mg s��/� ��t/� s�s/� ���/� tt�/� ��|/� �t�/� ���/� s��/� ���/�
Mn ���/� ��s/� ���/� ���/� ���/� ��|/� ���/� ���/� ���/� ��/�
Fe ��t/� ���/� ���/� ���/� ���/� ��t/� ���/� |��/� |��/� ���/�

Y total ���/s ���/s �t�/s ���/s ��s/s �t�/s ��t/s ���/s �t�/s ���/�
Ca ���/� ���/� ���/� ���/� ���/� �|�/� �st/� ���/� ���/� ��|/�
Na t��/� t�|/� t�t/� t��/� t�s/� t�|/� t��/� ��t/� ���/� �s�/�
K ���/� ���/� ���/� ��|/� ���/� ���/� ���/� ���/� ��|/� ���/�

X total ���/� �|�/� �|�/� ��t/� �s�/� ���/� ���/� �s�/� ��|/� ���/�
X-Vacancy ss|/� ���/� s��/� ���/� ���/� ���/� sst/� s��/� s��/� stt/�
Fe/Fe+Mg ���/� s��/� ��t/� ���/� �st/� ���/� ���/� s|�/� s|�/� ���/�
FeO*=FeO 
/FeO+MgO ���/y ts�/� tt|/� t��/� t��/� t��/� t��/� t��/� ts�/� tt�/�
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 .>#.> ��Al in R2.]t[.
R2* = Fe + Mg + Mn + Al 
Al in R2 = Al +1.33Ti + Si-12    
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�4}%�:���+*# �5D �15�&#.
# �$�%7 ���G - �$�%7�45> �5\� ���

 ��CI)�
���P �����/ �2#�.A U
� U1�:�8��R%� :��4� $�.>�);�c .> wt% (Q�$# .>��&f1�S# .
Sample G-1 G-2 G-3 

7�c �1 ����1 UG.� 7�c �1 ����1 UG.� 7�c �1 ����1 UG.� 
SiO2 ��/s� ��/s� |�/s� st/s� ��/s� ��/s� ||/s� ��/s� |t/s� 

TiO2 ��/� ��/� ��/� �s/� ��/� ��/� ��/� ��/� ��/�
Al2O3 t�/�� �s/�� �|/�� �s/�� �t/�� �s/�� ��/�� ��/�� ��/�� 

FeO ��/s� |�/ss �t/s� ��/s� ��/ss t|/ss ��/s� �|/s� t�/s� 

MnO �t/� �s/� tt/� ��/s �s/� ��/� tt/� ��/� ��/�
MgO �t/� t�/� ��/� �s/� |t/� �t/t ��/s |�/s �t/�
CaO ��/� �t/� �s/� ��/� �t/� ��/� t�/� tt/� tt/�
Total ��/��� �s/��� ��/��� ��/��� s|/��� ��/��� |�/��� ��/��� ��/��� 

Si ||/t |�/t |t/t |�/t |�/t |�/t ��/t ��/t |�/t
Ti ��|/� ���/� ��|/� ��s/� ���/� ���/� ��s/� ���/� ��s/�
Al ���/� �|�/� ���/� �|�/� ���/� ���/� ���/� �s�/� �|t/�
Fe ��s/� t��/� t��/� �|�/� ���/� ���/� ���/� ��s/� t��/�
Mn ���/� ���/� ��|/� �s�/� s�t/� st�/� ���/� s�|/� s��/�
Mg ��s/� �|�/� ���/� ���/� ��s/� �|s/� �|t/� ���/� �|�/�
Ca ���/� �|�/� ��|/� ��|/� ���/� ���/� ���/� ��t/� ���/�

Total ���/�� �|�/�� �||/�� ��t/�� ���/�� ���/�� �t|/�� �ss/�� ���/�� 

Mn/Ca |��/� �|s/� ��|/� ���/� ���/� ��s/� s�s/� s|�/� ���/�
(Mn+Mg)/Ca ,�u/� ��t/� ���/� �st/� ���/� ��s/� s��/t |�|/� �t�/�

Py t��/�� ���/�� |�s/�� |��/�t ���/�| �|�/�� ���/�� |��/�� �t�/�t 

Alm s��/�t ���/�s �t�/�� ��s/�s ��s/�� t��/�� ���/�� ��|/�� ��s/�� 

Gross ��|/� ���/� ts|/� t��/s ���/s ���/s ���/� �|�/� ���/�
Spess �t�/s ��s/s s�s/s ���/� ��|/t |�s/t ��|/�� �s�/t ss�/t

01����4H�8:-#�� `4� 2# ;��<=� :�)$-�  194)1�#./ 
- ��4> �
�-./ .*�%6 &#U1� 0
.)"1>X#� Na -K!"H1� N� %8�

)I- E�) (N!7�.(��4H �Q�$# 0
# .>��10�8:#� �Z> ��4� 

��01����4H �-./ �� &#4H�8:5K1��
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�1C17 X1'Y : %>
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�1��R%� :�8::-� ;��<=� 

����/ �4/ �$ �#�4C� �8]��[.

?� >K�H11 %> ��R%� i#.:71C1��
�� ����/ �#./194)1 

��R%�:;��<=� .R=Rim   M=Middle C=Core   
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