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Cr×100/(Cr + Al) ( �/ .mI6%Y 4 �5?6%� �
b�/ 96R3�

1_/_)��%>�)1_/_) 81(/+( .( �6%��FeO 4MgO 
a3 .  �/ ���[ ��@4 %D�� 4 %��6� �I%�6 N6.33� _(/), �  

',/)_ 4+)/), �  1c/)+ 4 %&5�M Mg#)Mg# = Mg × 
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Sam. 40-40-1 40-40-2 
Loc. N″,,/'c′)1°,)E″_-/,1′+'°c' N″-,/'c′)1°,)E″_1/,c′+'°c'
Min. 1sp1 1sp2 1sp3 1sp4 1sp5 1sp6 1sp7 1sp8 1sp9 1sp10 2sp4 2sp5 2sp6 2sp7 2sp8 2sp9 
SiO2 ��/� �z/� �z/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�
TiO2 ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� �z/� ��/� ��/� ��/� ��/� �z/�
Al2O3 ��/�� z�/�� �z/�� ��/�� z�/�� ��/�� z�/�� ��/�� ��/�� ��/�� ��/�� ��/�� ��/�� �z/�� �z/�� �z/��
Cr2O3 �z/z� ��/z� ��/z� z�/z� ��/z� ��/z� �z/z� ��/z� ��/z� ��/z� z�/z� ��/z� z�/z� ��/z� �z/z� ��/z�
Fe2O3 ��/� �z/� ��/� ��/� ��/� z�/� ��/� ��/� ��/� ��/� ��/� ��/� �z/� ��/� ��/� ��/�
FeO ��/�z ��/�� ��/�z ��/�� ��/�z ��/�� ��/�z �z/�z ��/�� z�/�z ��/�z ��/�z ��/�� ��/�z ��/�z ��/�z
MnO ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� �z/� ��/� ��/� ��/� ��/�
MgO z�/�z z�/�z ��/�z ��/�z ��/�z �z/�z ��/�z �z/�z z�/�z ��/�z ��/�z ��/�� �z/�� ��/�z ��/�� ��/�z
CaO ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�
NiO ��/� ��/� ��/� ��/� ��/� �z/� ��/� ��/� ��/� ��/� ��/� �z/� ��/� ��/� ��/� ��/�
Total ��/��� ��/�� ��/�� ��/��� ��/�� z�/�� ��/��� ��/��� ��/�� ��/��� ��/��� ��/�� ��/�� ��/��� ��/�� ��/���

Si ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ��z/� ���/� ���/� ���/� ���/� ���/� ���/� ���/�
Ti ���/� ���/� ���/� ��z/� ���/� ���/� ���/� ��z/� ��z/� ���/� ���/� ���/� ���/� ���/� ���/� ���/�
Al ��z/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� �z�/� ���/� ��z/�
Cr ���/� ��z/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/�

Fe3+ �z�/� �z�/� �z�/� ���/� ���/� ���/� ���/� �z�/� �z�/� ���/� ���/� ���/� ���/� ���/� ���/� ���/�
Fe2+ ���/� ���/� ���/� ��z/� ���/� �zz/� ���/� ���/� �zz/� ���/� ��z/� ���/� ���/� ���/� ���/� ���/�
Mn ��z/� ���/� ���/� ���/� ��z/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ��z/� ���/� ���/�
Mg �z�/� �z�/� ���/� ���/� �z�/� ���/� ���/� �z�/� ���/� �z�/� ���/� ��z/� ���/� ���/� ��z/� �z�/�
Ca ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/�
Ni ���/� ���/� ��z/� ��z/� ��z/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ��z/� ���/� ���/� ��z/�

Total ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ��z/� ���/� ���/� ���/� ��z/� ���/� ���/� ���/�
Cr# ��/�� ��/�� ��/z� ��/�� ��/�� ��/�� ��/�� ��/�� ��/�� ��/�� z�/�� ��/�� ��/�� ��/�� ��/�� ��/��
Mg# ��/�z ��/�z ��/�� z�/�� ��/�z �z/�� ��/�� ��/�z �z/�� ��/�z z�/�� ��/�� ��/�� ��/�� ��/�� z�/�z
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Loc. N″��/��′��°��E″��/��′z�°��
Min. 2sp10 3sp2 3sp3 3sp5 3sp6 3sp7 3sp8 3sp9 3sp10 3sp11 3sp12 3sp13 3sp15 3sp16 3sp17 3sp18
SiO2 ��/� ��/� ��/� ��/� ��/� �z/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�
TiO2 ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�
Al2O3 ��/�� �z/�� ��/�� z�/�� z�/�� ��/�� z�/�� �z/�� ��/�� ��/�� ��/�� ��/�� ��/�� ��/�� ��/�� ��/��
Cr2O3 ��/z� ��/z� ��/z� ��/z� ��/z� ��/z� ��/z� ��/z� ��/z� �z/�� ��/z� ��/z� ��/z� ��/z� ��/z� ��/z�
Fe2O3 �z/� ��/� ��/� ��/� ��/� ��/� z�/� ��/� ��/� ��/� ��/� ��/� ��/� �z/� ��/� z�/�
FeO ��/�� ��/�z ��/�z ��/�z ��/�z ��/�z ��/�� ��/�z ��/�z ��/�z �z/�z ��/�z ��/�� ��/�� ��/�z ��/�z
MnO ��/� ��/� �z/� �z/� ��/� �z/� ��/� ��/� �z/� �z/� ��/� ��/� ��/� ��/� ��/� ��/�
MgO ��/�z z�/�� ��/�� ��/�z z�/�z ��/�z ��/�z ��/�z ��/�� ��/�z ��/�� ��/�� zz/�z z�/�z ��/�� ��/��
CaO ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�
NiO ��/� �z/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� �z/� ��/� ��/� ��/� ��/� ��/� ��/�
Total ��/��� ��/�� ��/�� ��/��� ��/��� ��/��� ��/�� ��/�� ��/��� ��/�� z�/�� ��/�� ��/�� ��/�� ��/�� ��/��

Si ���/� ���/� ��z/� ���/� ���/� ���/� ���/� ���/� ���/� ��z/� ���/� ���/� ���/� ���/� ���/� ���/�
Ti ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ��z/�
Al ���/� ���/� ���/� ���/� ���/� ���/� ��z/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/�
Cr ���/� ��z/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ��z/� ���/� ���/� ���/�

Fe3+ ���/� ���/� �z�/� ���/� ���/� �z�/� ���/� �z�/� ���/� ���/� �z�/� ��z/� ���/� ���/� ���/� ���/�
Fe2+ �z�/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� �z�/� ���/� ���/� �z�/� �z�/� ��z/� ���/�
Mn ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ��z/� ���/� ���/� ���/� ���/� ���/� ���/�
Mg ���/� ���/� ���/� ���/� �z�/� ���/� �z�/� ���/� ���/� ���/� ���/� ���/� �z�/� ���/� ���/� ���/�
Ca ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/�
Ni ��z/� ��z/� ���/� ��z/� ��z/� ��z/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/�

Total ���/� ���/� ��z/� ���/� ���/� ���/� ���/� ���/� ���/� ��z/� ���/� ���/� ���/� ���/� ���/� ���/�
Cr# ��/�� ��/�� ��/�� ��/�� �z/�� ��/�� ��/�� ��/�� ��/�� ��/z� ��/�� ��/z� ��/�� �z/�� ��/�� ��/��
Mg# ��/�� ��/�� ��/�� �z/�� �z/�z �z/�� �z/�z ��/�� ��/�� ��/�� ��/�� ��/�� ��/�� ��/�� ��/�� ��/��

<�� C�8�8�6�"0� Cr# J4� Mg#�353�4.I �� �M.�8�"0� �6TiO2J4� Cr2O3�353�4.I �� �M.�M�6�"0� ]��[$%? }�^5O6 %�6.
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(1) (Al2O3)2.42
melt (wt. %) = Al2O3spinel (wt. %) / 

0.035

(2) Ln (FeO/MgO)melt = ln (FeO/MgO)spinel - 0.47 + 
1.07 ×YAl

spinel -0.64×YFe3+ spinel 
YAl

spinel  = Al/ (Al + Cr + Fe3+ )
YFe3+ spinel  = Fe3+ / (Fe3+ + Al + Cr) 
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10- Magma mixing 
11 - Magma mingling 
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