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Fe2+ ���/� ��N/� P�P/� �Q�/� Q�Q/� �PQ/� ��Q/� Fe2+ ���/� ���/� ���/�
Fe3+ �OO/� �O�/� ���/� ��O/� N�N/� �O�/� �Q�/� Fe3+ ���/� ���/� ��P/�
Mn �{w/� ��Q/� �P�/� ��P/� �P�/� �ON/� �Q�/� Mn ���/� ���/� ���/�
Mg QO�/� Q��/� Q�N/� �NQ/� QNQ/� O��/� O�P/� Mg ���/� ���/� ���/�
Ca �QN/� N��/� N�Q/� ��O/� PQ�/� ��Q/� ���/� Ca PO�/� ���/� ���/�
Na ��O/� �N�/� ���/� ���/� ���/� ���/� ��P/� Na �P�/� P�Q/� POP/�
K ��P/� ��Q/� ��N/� ��Q/� ���/� ��Q/� ��O/� K ���/� ���/� ���/�

Sum �NO/�P ���/�� ���/�� ��O/�P QNP/�P PO�/�� POP/�� sum ���/� ���/� ���/�
Name Tsch Hbl Tsch Hbl Tsch Hbl Tsch Hbl Tsch Hbl Ferro - Hbl Ferro - Hbl Ab ���/�� N��/P� ���/PO

An N��/PN ���/�� ���/��
Or ���/� ���/� ���/�

Name Andesine Labradorite Labradorite 
Tsch = Tschermakitic 

 '�,= �����>
Sample PPQB PPQB ���B ���B Sample PPQB PPQB Sample ���B
Point ��Q□ ���◄ ���◘ ���* Point ��� ��P Analysis �QQ

Mineral Pl Pl Pl Pl Mineral Ilm Ilm Mineral Ep
SiO2 ��/�N ��/�� ��/N� N�/�O SiO2 ��/� ��/� SiO2 ��/�Q
TiO2 ��/� ��/� ��/� ��/� TiO2 O�/�� �O/�� TiO2 ��/�
Al2O3 P�/�O �Q/�O �O/�� NP/�N Al2O3 ��/� ��/� Al2O3 ��/�O
Cr2O3 ��/� ��/� ��/� ��/� Cr2O3 ��/� ��/� Cr2O3 ��/�
FeO* �O/� ��/� ��/� ��/� FeO* N�/P� �N/P� FeO* ��/O
MnO ��/� ��/� ��/� ��/� MnO �N/� ��/� MnO ��/�
MgO ��/� ��/� ��/� ��/� MgO �N/� ��/� MgO ��/�
CaO O�/� ��/�� NO/N OP/Q CaO �P/� �Q/� CaO ��/�P
Na2O �N/N �Q/� NP/O Q�/N Na2O ��/� ��/� Na2O ��/�
K2O ��/� ��/� ��/� ��/� K2O ��/� ��/� K2O ��/�
Total Q�/�� ��/��� O�/�� �O/��� Total NN/�� ��/�� Total ��/�Q

Oxygen# Q Q Q Q Oxygen# �� �� Oxygen# �/��
Si ��N/� ���/� NOO/� �Q�/� Si ���/� ���/� Si ��N/�
Ti ���/� ���/� ���/� ���/� Ti ��N/P ��Q/P Ti ���/�

AlIV P��/� PQ�/� ��O/� P��/� AlIV ���/� ���/� AlIV PO�/�
AlVI ���/� ���/� ���/� ���/� AlVI ���/� ���/� AlVI ���/�

Cr ���/� ���/� ���/� ���/� Cr ���/� ���/� Cr ���/�
Fe2+ ���/� ���/� ���/� ���/� Fe2+ QN�/� Q�N/� Fe2+ ���/�
Fe3+ ���/� ��/Q ���/� ��O/� Fe3+ ���/� ���/� Fe3+ ���/�
Mn ���/� ���/� ���/� ���/� Mn ���/� ���/� Mn ���/�
Mg ���/� ���/� ���/� ���/� Mg ���/� ���/� Mg ���/�
Ca PNQ/� P��/� ���/� P��/� Ca ��P/� ���/� Ca ��P/�
Na �PN/� ���/� NN�/� ���/� Na ��P/� ���/� Na ���/�
K ���/� ���/� ��O/� ��O/� K ���/� ���/� K ���/�

Sum ���/� ���/� ���/P ���/� Sum ���/Q ���/O Sum ��O/Q
Ab Q��/�� P��/�� ���/NN ���/�Q
An ���/PN ���/PQ P��/�� ���/P�
Or ���/� ���/� O��/� O��/�

Name Andesine Andesine Andesine Andesine
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Sample hMh��B hMh��B hMh��B h��B h��B h��B h��B h��B ���B ���B
Point ��► ��▼ �P▲ �Q# P�◙ P� PP PN¤ PO⌂ P�↑

Mineral Am Am Am Am Am Am Am Am Am Am 
SiO2 �N/PP �N/P� PO/PP �N/PP Q�/P� ��/P� �Q/PP ON/PP ��/PN �Q/P�
TiO2 ��/� �O/� �N/� ��/� �N/� �Q/� �P/� ��/� PN/� P�/�
Al2O3 �Q/�P QQ/�� P�/�� �O/�� Q�/�� ��/�� PN/�P �Q/�� O�/�� �O/��
Cr2O3 ��/� ��/� ��/� ��/� ��/� ��/� �P/� ��/� ��/� ��/�
FeO* Q�/�P N�/�P �Q/�P O�/�� PO/�� �O/�P P�/�� P�/�� P�/�� �O/��
MnO �N/� ��/� �N/� ��/� ��/� ��/� ��/� ��/� ��/� �Q/�
MgO ��/�� QQ/�� �Q/�� O�/� ��/�� ��/�� �Q/�� N�/�� ��/�� �Q/��
CaO �O/�� �Q/�� ��/�� ��/�� PO/�� �N/�� ��/�� �P/�� N�/�� Q�/��
Na2O ��/� �Q/� �N/� P��/� ��/� ��/� �Q/� ��/� P�/� �N/�
K2O ��/� �Q/� �N/� ��/� ��/� ��/� ��/� ��/� ��/� �P/�
Total N�/�O ��/�O Q�/�N N�/�Q ��/�O ��/�Q ��/�Q �P/�Q P�/�Q ��/�Q

Oxygen# �� �� �� �� �� �� �� �� �� ��
Si PP�/N ���/N ��Q/N �O�/N P��/N ��N/N P�P/N PN�/N N��/N ���/N
Ti ��Q/� �P�/� �N�/� ��P/� �P�/� ���/� ��O/� ���/� ���/� �P�/�

AlIV ��O/� P��/� PO�/� N�O/� �O�/� P�P/� ��N/� ��O/� �Q�/� P�O/�
AlVI �P�/� O�N/� QPN/� ��O/� Q��/� Q��/� QNO/� O�P/� ���/� O�P/�
Cr ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/� ���/�

Fe2+ �NN/� ���/� �Q�/� PPP/� ���/� ��O/� �Q�/� ��Q/� �P�/� ���/�
Fe3+ PPN/� P��/� P��/� P�N/� N�P/� ���/� PQN/� �P�/� O��/� ��O/�
Mn ���/� ���/� ���/� ���/� ���/� ���/� ��O/� ���/� ���/� ��P/�
Mg �ON/� ��Q/� �O�/� ���/� ���/� �QN/� ���/� ���/� PN�/� �NQ/�
Ca QNO/� QQ�/� QON/� QO�/� QP�/� Q��/� QQQ/� QN�/� OQ�/� Q��/�
Na ��P/� ��N/� ���/� ��N/� �OO/� �P�/� �QN/� ���/� ��P/� P�P/�
K ��P/� ���/� ���/� ���/� ���/� ��O/� ���/� ��O/� ��P/� ��O/�

Sum ���/�� ���/�� ��Q/�� �OP/�� ���/�� ���/�� �ON/�� ���/�� �QO/�� ���/��
Name Tsch Hbl Magnesio - 

Hbl
Magnesio - 

Hbl
Tsch Hbl Tsch 

Hbl
Magnesio - 

Hbl
Tsch Hbl Tsch 

Hbl
Magnesio - 

Hbl
Magnesio - 

Hbl

'�,= �����?
Sample �MP��B �MP��B Sample hMh��B hMh��B h��B h��B h��B h��B
Point ↓kh �� Point ��► ��▼▲ ��# P�◙ P� P�¤

Mineral Am Am Mineral Pl Pl Pl Pl Pl Pl 
SiO2 ww/uw P�/�� SiO2 ��/P� PQ/PP �Q/PP Q�/PP �N/PP ��/PP
TiO2 �Q/� ��/� TiO2 ��/� ��/� ��/� ��/� ��/� ��/�
Al2O3 P�/� Q�/O Al2O3 ��/�� �Q/�� OQ/�� O�/�P ��/�N ��/��
Cr2O3 ��/� ��/� Cr2O3 ��/� ��/� ��/� ��/� ��/� ��/�
FeO* ��/� ��/Q FeO* �P/� ��/� �Q/� ��/� ��/� ��/�
MnO �Q/� ��/� MnO ��/� ��/� ��/� ��/� ��/� ��/�
MgO ��/�� ��/�N MgO ��/� ��/� ��/� ��/� ��/� ��/�
CaO ��/�� ��/�� CaO �N/�� �P/�� PQ/�� ��/�� �Q/�� Q�/�Q
Na2O Q�/� NN/� Na2O N�/� �P/� �P/� OP/� ��/� ��/�
K2O �P/� �N/� K2O ��/� ��/� ��/� ��/� ��/� ��/�
Total �Q/�Q ��/�O Total �P/��� �O/��� �Q/��� P�/�� Q�/��� ��/���

Oxygen# �� �� Oxygen# Q Q Q Q Q Q
Si ���/O ��Q/O Si ���/� �P�/� �P�/� �Q�/� ��P/� �O�/�
Ti ��Q/� ���/� Ti ���/� ���/� ���/� ���/� ���/� ���/�

AlIV ���/� QN�/� AlIV �PQ/� ���/� �PO/� Q��/� �N�/� ��Q/�
AlVI �N�/� PP�/� AlVI ���/� ���/� ���/� ���/� ���/� ���/�
Cr ���/� ���/� Cr ���/� ���/� ���/� ���/� ���/� ���/�

Fe2+ NO�/� N�O/� Fe2+ ���/� ���/� ���/� ���/� ���/� ���/�
Fe3+ PQ�/� P��/� Fe3+ ���/� ���/� ���/� ��N/� ���/� ��P/�
Mn ���/� ��P/� Mn ���/� ���/� ���/� ���/� ���/� ���/�
Mg ��N/� PN�/� Mg ���/� ���/� ���/� ���/� ���/� ���/�
Ca Q��/� ���/� Ca �PN/� �P�/� �NP/� �PN/� �Q�/� ��Q/�
Na �P�/� �Q�/� Na ��P/� �PQ/� �PQ/� �NO/� ���/� �Q�/�
K ��Q/� ���/� K ���/� ���/� ���/� ���/� ���/� ���/�

Sum �Q�/�� ���/�� Sum ���/� ���/P ���/� ���/� ��N/� ��Q/�
Name Magnesio - Hbl Magnesio - Hbl Ab P��/� Q��/P O��/P N��/N ���/� P��/Q

An N��/�P ���/�� ���/�� P��/�� ���/�O N��/��
Or ���/� ���/� ���/� ���/� ����/� ���/�

Name Anorthite Anorthite Anorthite Anorthite Anorthite Anorthite 



�8-$I �<��J��.-$
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'�,= �����?
Sample ���B �MP��B Sample �M��NB �M��NB Sample �MP��B �MP��B �MP��B Sample �M��NB �M��NB
Point PQ⌂↑ ��↓ Point �� �N Point �� �� �P Point �O �Q

Mineral Pl Pl Mineral Ms Ms Mineral Grt Grt Grt Mineral Ill Ill 
SiO2 ��/P� NQ/PP SiO2 �N/PO ��/PO SiO2 O�/P� �Q/�� PO/�� SiO2 ��/� ��/�
TiO2 ��/� ��/� TiO2 ��/� ��/� TiO2 ��/� ��/� ��/� TiO2 ��/�� ��/�O
Al2O3 ��/�P PP/�� Al2O3 P�/�N P�/�O Al2O3 ��/�� �Q/�� N�/�� Al2O3 ��/� ��/�
Cr2O3 ��/� ��/� Cr2O3 ��/� ��/� Cr2O3 ��/� ��/� ��/� Cr2O3 ��/� ��/�
FeO* ��/� ��/� FeO* �N/� �N/� FeO* �P/� O�/� ��/� FeO* ��/�� �O/��
MnO ��/� ��/� MnO �P/� ��/� MnO ��/� �P/� �O/� MnO P�/� Q�/�
MgO ��/� ��/� MgO ��/� ��/� MgO ��/� ��/� ��/� MgO �P/� �P/�
CaO ��/�Q �O/�Q CaO �P/� ��/� CaO PP/�� �P/�P �O/�P CaO �Q/� ��/�
Na2O PO/� OO/� Na2O �N/� �O/� Na2O N�/� ��/� ��/� Na2O �P/� ��/�
K2O ��/� ��/� K2O ��/�� PO/�� K2O ��/� ��/� ��/� K2O ��/� ��/�
Total O�/��� Q�/�� Total N�/�� ��/�N Total �N/�Q N�/�O QQ/�O Total �O/�O ��/��

Oxygen# Q Q Oxygen# �� �� Oxygen# �� �� �� Oxygen# �� ��
Si ���/� �N�/� Si ��O/N ���/N Si Q��/� OON/� OQ�/� Si ��/� ���/�
Ti ���/� ���/� Ti ���/� ���/� Ti ���/� ���/� ���/� Ti ���/P O��/P

AlIV QQN/� ���/� AlIV O��/� QP�/� AlIV ��Q/� ��P/� ���/� AlIV ���/� ���/�
AlVI ���/� ���/� AlVI Q��/� ��P/� AlVI N��/� P�N/� P�O/� AlVI ���/� ���/�
Cr ���/� ���/� Cr ���/� ���/� Cr ���/� ���/� ���/� Cr ���/� ���/�

Fe2+ ���/� ���/� Fe2+ ��N/� �N�/� Fe2+ O��/� OQ�/� OOO/� Fe2+ P�O/� �P�/�
Fe3+ ���/� ���/� Fe3+ ���/� ���/� Fe3+ ���/� ���/� ���/� Fe3+ ��/� ���/�
Mn ���/� ���/� Mn ���/� ���/� Mn ���/� ���/� ��P/� Mn ���/� �O�/�
Mg ���/� ���/� Mg ��Q/� �N�/� Mg ���/� ���/� ���/� Mg ��O/� ���/�
Ca Q�O/� ���/� Ca ���/� ��P/� Ca NQN/� Q��/� Q�O/� Ca ���/� ��N/�
Na ���/� �N�/� Na �NN/� �P�/� Na ���/� ���/� ���/� Na ��Q/� ���/�
K ���/� ���/� K O��/� OPO/� K ���/� ���/� ���/� K ���/� ���/�

Sum ��Q/� ���/� Sum QPQ/�� Q�P/�� Sum ��N/Q �O�/Q �NO/Q sum ���/O ���/Q
Ab O��/�� Q��/N Almandine ���/�� ���/�� ON�/��
An ���/QO ���/�� Andradite ���/� ���/� ���/�
Or ���/� ���/� Grossular �O�/N� OO�/N� ���/O�

Name Bytownite Anorthite Pyrope ���/� ���/� �N�/�
Spessartine ���/� ���/� �N�/�
Uvarovite ���/� ���/� ���/�
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Am + Pl,    Am + Pl ± Grt,    Am + Pl ± Qtz,    Am 
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Labradorite 
Ferro-hornblend and Tschermakitic hornblend 1) Posht-e-Badam Amphibolite (1) 

hk�� Mw/wjw {h/wMu�/u
Bytownite -

Anorthite 
Tschermakitic hornblende and Magnesio-

hornblende 
2) Posht-e-Badam Amphibolite (2) 
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3) Jandaq ophiolite amphibolite 
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4) Amphibolite in Jandaq metamorphic 

rocks 
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