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granodiorite granodiorite granodiorite granodiorite granodiorite granodiorite granodiorite granodiorite 
Grt Grt Grt Grt Grt Grt Grt Grt 

SiO2 �n/cn n�/cn ��/cr ��/cr c�/c� �r/cr nk/cn �n/cr 
TiO2 �c/� ��/� ��/� �n/� ��/� ��/� ��/� ��/�
Al2O3 kn/�� kc/�� k�/�� n�/�� �n/�� nc/�� k�/�� k�/�� 
Cr2O3 ��/� �n/� ��/� ��/� �r/� ��/� �r/� �r/�
Fe2O3 ��/� ��/� ��/� �n/� kn/� �r/� �n/� ��/�
FeO c�/c� n�/cc cr/ck n/ck �c/�� kn/ck ��/c� ��/cc 
MnO c�/� r�/k �r/c c�/c �k/�� ��/c n�/r �k/k
MgO ��/� ��/� �r/c cn/c ��/� c�/c ��/� r�/�
CaO �k/� �k/� ��/� �r/� ��/� ��/� �k/� �r/�
Total �r/��� ��/��� �n/��� n�/��� ��/�� k�/��� rn/��� kk/��� 

Si �nk/� �k�/� �n�/� �kr/� �k�/� ���/� �k�/� �nr/�
Al iv �cn/� ���/� �c�/� ��c/� �n�/� �k�/� �n�/� �cc/�
Al vi ���/� �rn/� ���/� �r�/� ��n/� ���/� �rc/� ��k/�

Ti ���/� ��n/� ��r/� ��k/� ��r/� ��r/� ���/� ���/�
Cr ���/� ��k/� ��c/� ���/� ���/� ���/� ��k/� ��k/�

Fe3+ ���/� ��c/� ���/� ���/� ���/� ��k/� ��n/� ��n/�
Fe2+ ���/� �n�/� ��k/� c��/� ��k/� ��k/� �nk/� �n�/�
Mn �r�/� c��/� �k�/� ��c/� rrr/� �cn/� ���/� c�r/�
Mg �c�/� ckr/� crr/� c��/� �k�/� c�k/� �k�/� c�r/�
Ca ��r/� ���/� ���/� ���/� ��r/� ���/� ���/� ���/�

Total ��r/� ��r/� ���/� ���/� �c�/� ���/� �c�/� ���/�
Almandine cn/n� ��/rc �n/r� ��/r� ��/nk ��/r� kk/r� ��/rk 
Andradite ��/� nk/� ��/� r�/� kr/� ��/� ��/� c�/�
Grossular ��/c ��/� ��/c ��/� �c/� ��/c c�/� �r/�

Pyrope rk/r ��/�� n�/�� �c/�c �k/� c�/�c k�/� �k/�� 
Spessartine ��/�� ��/�� ��/� ��/r k�/�n �r/r r�/�r �c/�� 
Uvarovite �k/� ��/� �k/� �k/� �k/� ��/� ��/� ��/�

Spessartine + 
Pyrope 

��/�r r�/�� ��/�� ��/�� kn/c� �r/�� �c/�n �r/�� 
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pegmatite pegmatite pegmatite pegmatite pegmatite pegmatite pegmatite pegmatite pegmatite pegmatite pegmatite

Grt Grt Grt Grt Grt Grt Grt Grt Grt Grt Grt 
SiO2 ��/cn rn/c� ��/cn �r/cn ��/c� ��/cn �c/cn ��/cn ��/cn �k/cn �c/c�
TiO2 ��/� ��/� ��/� ��/� �c/� �n/� ��/� ��/� �k/� �r/� ��/�
Al2O3 ��/�� ��/�� ��/�� ��/�� �r/�� ��/�� ��/�� �k/�� ��/�� ��/�� ��/��
Cr2O3 ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�
Fe2O3 ��/� ��/� ��/� ��/� ��/� ��/� ��/� c�/� ��/� ��/� ��/�
FeO �r/cc n�/cc r�/cc ��/cc �k/c� cc/c� ��/c� ��/c� �k/c� c�/c� kn/c�
MnO k�/� ��/� rc/� cc/� r�/� kc/�� kr/�� �r/�� ��/�� �n/� ��/��
MgO r�/� ��/� rr/� rc/� r�/� nk/� ��/� n�/� ��/� n�/� n�/�
CaO c�/� �r/� c�/� c�/� c�/� �k/� ��/� ��/� �r/� c�/� c�/�
Total ��� ��� ��� ��� ��� �k/��� ��/��� ��/��� rk/��� k�/��� ��/���

Si ��n/� �c�/� ���/� ���/� �cc/� ���/� ��c/� �k�/� ���/� ��c/� �k�/�
Al iv �kk/� �n�/� �k�/� �k�/� �nr/� ���/� �kr/� ���/� �k�/� �kr/� �n�/�
Al vi ��k/� ���/� ���/� ��r/� �r�/� ��c/� ���/� �rn/� ���/� ���/� �r�/�

Ti ���/� ���/� ���/� ���/� ���/� ��c/� ��c/� ���/� ���/� ��k/� ���/�
Cr ���/� ���/� ���/� ���/� ��c/� ���/� ���/� ���/� ���/� ���/� ���/�

Fe3+ ���/� ��c/� ��r/� ���/� ��r/� ��c/� ���/� ���/� ���/� ���/� ���/�
Fe2+ c�c/� c�k/� c��/� ��k/� �kr/� ���/� ���/� ���/� ���/� ��k/� ���/�
Mn ���/� ���/� n�c/� nkk/� nr�/� r�c/� r�r/� rn�/� rck/� n�k/� r��/�
Mg ���/� ���/� ��k/� ���/� ��r/� �r�/� �r�/� �rc/� �r�/� �r�/� �r�/�
Ca �c�/� ��k/� ��r/� �ck/� ��r/� ���/� ��r/� ��c/� ���/� ��n/� �cc/�

Total ��c/� �cc/� ���/� ���/� �cn/� ��k/� ���/� �c�/� ��c/� ���/� �cc/�
Almandine ��/r� kn/r� k�/r� ��/rk �c/rc kn/r� k�/r� ��/r� ��/r� �r/rc cc/r�
Andradite �r/� n�/� ck/� �r/� rc/� �n/� ��/� c�/� ��/� ��/� �c/�
Grossular rn/� ��/� �k/� �r/� ��/� �n/� �n/� ��/� ��/� �c/� �r/�

Pyrope ��/c c�/c ��/c ��/c ��/� nk/� k�/� kr/� kk/� n�/� n�/�
Spessartine ��/�� c�/�� k�/�� r�/�� ��/�c k�/�k n�/�k ��/�� ��/�k �r/�c ��/�c
Uvarovite ��/� ��/� �c/� ��/� ��/� ��/� ��/� ��/� ��/� �n/� �c/�

Spessartine + Pyrope ��/�c rk/�c n�/�c r�/�k �n/�n �c/�r ��/�r cn/�� c�/�r �k/�� �k/�n
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pegmatite pegmatite pegmatite pegmatite Hornfels Hornfels Hornfels Hornfels Hornfels Hornfels Hornfels Hornfels

Grt Grt Grt Grt Grt Grt Grt Grt Grt Grt Grt Grt 
SiO2 �n/cn ��/cn �c/cn �k/c� �c/cr �r/cn �c/c� c�/c� ��/cn ��/cn ��/c� �r/cn
TiO2 �c/� ��/� �k/� ��/� ��/� �k/� �k/� ��/� ��/� ��/� ��/� �n/�
Al2O3 ��/�� ��/�� �c/�� ��/�� ��/�� ��/�� ��/�� ��/�� ��/�� c�/�� n�/�� kc/��
Cr2O3 ��/� �c/� ��/� ��/� ��/� �c/� ��/� ��/� �c/� ��/� �k/� ��/�
Fe2O3 �r/� �k/� ��/� �c/� ��/� c�/� kn/� ��/� k�/� ��/� k�/� �n/�
FeO ��/cc c�/cc �n/cc ��/cc k�/�� n�/cc ��/c� ��/c� ��/cn rk/cn ��/cn �n/cn
MnO ck/� �n/� �n/� k�/� �k/�� cc/n �k/k ��/c r�/c r�/c nc/c rn/c
MgO n�/� r�/� r�/� �c/� k�/� r�/� n�/� �r/� n�/� n�/� ��/� nk/�
CaO cr/� kk/� c�/� c�/� �c/� ��/� ��/� �k/� ��/� �n/� ��/� ��/�
Total ��/��� k�/��� ��/��� �c/��� ��/��� kc/��� ��/��� ��/�� ��/��� �r/��� kk/�� cn/���

Si ���/� �k�/� ��n/� �cr/� �n�/� ��c/� �c�/� ��c/� �c�/� �kr/� ���/� ���/�
Al iv �k�/� ���/� �kk/� �nc/� �c�/� �kr/� �n�/� �rr/� �r�/� ��c/� �k�/� �k�/�
Al vi ��c/� ���/� ���/� ���/� ���/� �rk/� �n�/� �cc/� �n�/� �rn/� �n�/� ���/�

Ti ���/� ���/� ���/� ���/� ��n/� ��c/� ��c/� ���/� ��n/� ��n/� ��r/� ��k/�
Cr ���/� ���/� ���/� ���/� ���/� ���/� ��n/� ���/� ���/� ���/� ���/� ��c/�

Fe3+ ��k/� ���/� ���/� ��k/� ���/� ���/� ���/� ���/� ���/� ���/� ��n/� ��k/�
Fe2+ �n�/� �r�/� �rc/� c�c/� �c�/� ���/� k��/� k�k/� c�c/� krn/� k��/� knr/�
Mn nkr/� nc�/� n�r/� ���/� ���/� kcn/� c�k/� �rk/� �n�/� ���/� ��c/� ��r/�
Mg ��k/� ���/� ��c/� ���/� �nr/� ��n/� ��n/� ��k/� ���/� ���/� ���/� ���/�
Ca �cc/� �c�/� ��n/� ��n/� ���/� ��r/� ���/� ���/� ���/� ���/� ��n/� ���/�

Total ��k/� ���/� ���/� �cc/� ���/� ��n/� �c�/� �kn/� �cr/� ���/� ��n/� ��c/�
Almandine ��/rk �c/rk rr/rk rn/r� ��/nk �r/rk ��/r� �k/�� �k/�� c�/�� cn/�� �c/��
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