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G�<T=>� 1=�2�2 4�4<2� ?04 10��� 0�0� �=�1� �4�<= 4��2 1�<? �4�0 ��<� 4�1� 4��� �44��1
G�<T.=� 1=�2�2 4�4<2� ?04 1��<� 0�02 �=��� �4�<� 1�1= �4�01 ��0? 4�1< 4��4 �?�?4
G�<�4@� 1=�?00 4�1��7 0444 1���� ��2= �=��� �4�0= 4��2 <��1 ���2? ��22 4��2 4��1 �44��1
G�<��@�� 1=�2� 4�41�7 =44 14�?� 0�2� ����1 ���1� 4�0� =��0 ��2� ��11 4�?< 4�=� �?�?0
G�<�4@�< 1=�?00 4�41�7 0444 1��42 0��� �=�=� �0��1 4��< 1�4= ��4< ���0 4�2< 4��0 ����
G�<�4@�� 1=�?00 4�41�7 0444 =��<� ��?� �=��= �4�<� 4��< <�2= �4��� 0��� 4��0 4��2 �2�20
G�<�4@�<.� 1=�?00 4�41�7 0444 =2�4� 0��� �1�1? ���� 4��� <�2? ���2 ��=� ��� 4�?0 �<�<<
G�<�4@�2�� 1=�?00 4�41�7 0444 =2�?1 0�14 �<��4 �4�0? <�14 ���� ��0� ���< 4��� �?��=
G�<��@��� 1=�2� 4�41�� =44 14�?4 0�2� �=�4= ���<1 =�2? ��<� ���1 4�?� 4�=4 �?���
G�<��@�� 1=�2� 4'41�� =44 14�0 0�2 ���?2 ���?� 4�0� =�1� ��=� ��== 4�?< 4�=� �2�1=
G�<�0@�0 1=�2= 4�42� =44 11�� 0�1� ���00 �0��= 4�0= 0�10 1��2 ��2� ��<? 4�<< �2�2�
G�<�0@�< 1=�2= 4�42� =44 1=�10 0�= �0�=� ���2= 4��? 0�=0 1�?� ��2� ��<2 4�21 �1�2�
G�<�0@�2 1=�2= 4�42� =44 11�40 0��� ���41 ���=2 4�0� 0�1� 1�2� ��2? ��1= 4�10 �<�0=
G�<��@� 1=�222 4�42�� �4�4 1��2< 0��0 �=�== ���1� 4��? =�?� ?�?� ��?� 4�?= 4�= ���<?
G�<��@0 1=�222 4�42�� �4�4 1��=? 0�?1 �=�2= ���2 4��? =��� ?�?< ��2� 4�?� 4�=2 ���2�
G�<��@� 1=�222 4�42�� �4�4 =��?2 0��? ����? �4�2� 4��1 =�?< ��0� ��10 4�2= 4��� �1�0�
G�<��@�b 1=�222 4�42�� �4�4 14��� 0�20 ����� ���<? 4�01 =�1� ���= ��1� 4�?� 4��� �2��2
G�<��@= 1=�222 4�42�� �4�4 14�=� 0�2< �=�10 ���?< 4�0� =�<� ��1� ��1� 4�?� 4�=� �?�2�
G�<��@1 1=�222 4�42�� �4�4 14�4? 0�<2 ���?� ���� 4��1 =�11 ��0� ��=? 4�?� 4�=� �<�12
G�<��@< 1=�222 4�42�� �4�4 =��1? 0�2� ���? ���= 4��� =�11 ��� ��12 4�?� 4�20 �<�<1
G�<��@2� 1=�222 4�42�� �4�4 1���? 0�22 �=��0 �0�4? =�?4 ���2 ��=0 4�22 4�=1 ����<
G�<��@? 1=�222 4�42�� �4�4 1��<2 0�?� �=��= ���?1 4��? =�?2 ��0� ��<� 4�2? 4�=� ���21
G�<��@� 1=�222 4�42�� �4�4 1��?0 0�2� �=�0< �0�1� 4�0� =�20 ��4� ��21 4�22 4�=? �44��=
G�<��@�� 1=�222 4�42�� ?14 1��2< 0�?� �=��1 �0�=� 4�02 =��4 ��41 ��<? 4�22 4��� �44���
G�<��@�� 1=�222 4�42�� �4�4 1��?< 0�2< �=��� ���<1 4�0 =�?< ��41 ��<� 4�22 4�=� ���<4
G�<��@�1 1=�222 4�42�� �4�4 10�1� 0�<= �=�1 ���1< 4�0� =��< ���2 0�< 4�?0 4�=< ���2�
G�<��@�< 1=�222 4�42�� �4�4 1���1 0�<2 �=�0 ���= 4��? =�?< ��4? ��20 4�2� 4�=2 �?�20
G�<��@�?b 1=�222 4�42�� �4�4 1��0� 0�2� �=�4? ���?= =�1� ���� ��=< 4�2? 4�=0 �?�1?
G�<��>�?� 1=�222 4�42�� �4�4 1� 0�1� �=��� ���=� 4�00 =�?1 ��4� ��2< 4�2� 4�=< �?��?
G�<��@�?c 1=�222 4�42�� �4�4 1��00 0�<0 �=�00 ���1� 4�00 =�?0 ��41 ��2� 4�?0 4�=2 �?�2=
G�<��@�?d 1=�222 4�42�� �4�4 1���< 0�<? �=�00 ����2 4��? =�? ?��? ��? 4�?� 4�12 �?��2
G�<�=>�<� 1=�2�2 4���27 ?14 14��� 0�<< �=��2 ���2? 1�4� ��<� ��=� 4�<1 4��2 �?�2=
G�<�=>01� 1=�2�2 4���27 ?14 14��= 0��� �=��4 �4�0? 1��< �4�2� ��42 4�<4 4��4 �?��=
G�<�=@0< 1=�2�2 4���27 ?14 14�2� 0��� �1��0 ���2< 4�0= =��= ��1� ��<� 4�?? 4�=� �44���
G�<�=@0?� 1=�2�2 4���27 ?14 1��?� ��24 ���04 �0��� ���1 ?��� 0�?� ���? 4�1� �?�=�
G�<�=@0?a 1=�2�2 4���27 �14 1���� ��01 �=�2� �0��= 4��? =�=0 ��0� ��<0 ��44 4�=� �44�1�
G�<�1@� 1=�<0? 4�4<17 �14 14��0 0�<� �=�1 �0�40 4�0� 1�4< �4�4� ���2 4�21 4��1 ����?
G�<�1>?� 1=�<0? 4�4<17 �14 14�<2 0�2� �=�04 ���?2 =�?2 ��=? ���� 4�2= 4�=4 �?�0?
G�<�1@�0� 1=�<0? 4�4<17 �14 14�?1 0�1� �=�00 ���01 1�4� ��?? ���� 4�2� 4��1 �?�04
G�<�1@�1� 1=�<0? 4�4<17 �14 1���1 0�1� ����4 ����2 =��? ��<0 ���0 4�20 4��2 �?�4�
G�<�1@�2� 1=�<0? 4�4<17 �14 1��01 0�<2 �=�4� ���<= =��2 ��?� ���? 4�2� 4��< �?�?0
G�<�1@�4 1=�<0? 4�4<17 �14 1��� 0�<? �=�1< ���?2 4�0 1�4� ���� ��1� 4�22 4��� �44�4?
qG�<�1@�? 1=�<0? 4�4<17 �14 1��4� 0�20 �=�== ����� 4�0 =��� ���� ��== 4�22 4��2 ����=
G�<�1@�� 1=�<0? 4�4<17 �14 14�?< 0�<1 �=�<� ����< 4��� 1�?0 �4�40 ��=1 4�2= 4��2 �44�<�
G�<�1>0�� 1=�<0? 4�4<17 �14 1���� 0�2� ���20 ����� =��� ?�?? ��10 4��2 4�=1 �2�?<
G�<�1>0=� 1=�<0? 4�4<17 �14 14�?< 0�<= �=��1 ���<� =�?< ��2= ��0� 4�24 4�=� �?�02
G�<�1>0<� 1=�<0? 4�4<17 �14 1��<2 0�?� �=�40 ����= =�=0 ?�?2 ��=2 4��2 4�=2 �?�2�
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SiO� =2�2? =?�0� =��=� =2�40 =��<� 10�?= 14�0� =<�?<
Al�O� �=�<0 �=�<� ���4� �=��? ����� �4�== �0�1? �=�=?
FeO 4��< 4��� 4�=� 4�=� 4�=? 4�<� 4�10 4�=0
CaO �2�=� �<�?0 �<�4? �2�?1 �<��? ���42 �1�02 �2�=�
Na�O ��2 ��? 0��? ��=� 0�0 =��� 0�?� ��?=
K�O 4�4= 4�4� 4�4� 4�4= 4�41 4��0 4�4� 4�4�
P�O� 4�42 4�42 4�42 4�42 4�42 4�42 4�42 4�42
��##� �4���? �4���2 �4��11 �4��00 �4���0 �4���4 �4��2� �4����

An ?=�2� ?��<� 2?�2= ?2��= ?4�0� <���? 2=��4 ?��?0
Ab �=��? �<�04 0��4� �0�<� ���14 �<��� 01��? �<�4�
Or 4�0� 4��? 4��2 4�0� 4�0� 4�<� 4�10 4��2

�,��7�8 �=@�?>�� �=@�?>�0 �=@�?>�� �=@�?>�= �=@�?>�1 �=@�?>�< �=@�?>�2 �=@00>��

SiO� =<�2 =?��0 =?�20 =?�=0 =?�2? =2�=1 =?�10 =1�=1
Al�O� �1 ���� ���= ���21 ���=< ���== ���1� �=���
FeO 4�== 4�1? 4��� 4��1 4�=� 4�=1 4�=� 4�<?
CaO �2��1 �1�22 �<�1� �<�2� �<�=� �<�<1 �<�?� �?�??
Na�O ��2� 0��� ��?1 ��22 0��1 ���2 ���1 4��?
K�O 4�4� 4�4= 4�40 4�4= 4�4� 4�41 4�41 4�4�
P�O� 4�42 4�42 4�42 4�42 4�42 4�42 4�42 4�42
��##� �4���0 �44�?� �44��? �4���� �4���� �44�4? �4���< �4��40

An ?=�=� 2?�20 ?���� ?��2? ?4�<� ?0��0 ?0�=� ���0<
Ab �1�=� 0��41 �<�22 �1��? ����� �2�1? �2�0? ?�12
Or 4��? 4�0= 4��0 4�0= 4��? 4�0� 4�0� 4��2

�,��7�8 �1@2>�� �1@2>�0 ��@��>�= ��@��>�1 ��@��>�2 ��@��>�? ��@��>�� ��@��>04

SiO� 1���� =?�=? =?��? 14�20 =2��� =2�<� =?��0 14�2�
Al�O� ���<� �=�� ����= �0��0 �=�42 �=�0 ����� �0�=?
FeO 4��� 4�1� 4�1 4�== 4�== 4�=< 4�=� 4��?
CaO �=�<= �<�� �1�?� �1�40 �2�00 �2�20 �<��? �1�0
Na�O ��4= ��<� 0�1� 0�22 ��2 ��=< ���? 0�2?
K�O 4�4� 4�4= 4�42 4�42 4�4= 4�4= 4�4= 4�42
P�O� 4�42 4�42 4�42 4�42 4�42 4�42 4�42 4�42
��##� �4���� �4���� �4���4 �4��=� �4��1� �4��1< �4��1� �4��22

An 20�1< ?=��= 22��� 2=�<2 ?=�<= ?<�?0 ?0��? 2=�?0
Ab 02�0< �=�?0 00�04 0=��0 �1��0 �0��1 �2��? 0=�2<
Or 4��? 4�0= 4�=� 4�=� 4�0� 4�0� 4�0� 4�=�

�,��7�8 �=@�?>04a �=@�?>04b �=@�?>04c �=@00>� �=@00>� �=@00>< �=@00>2 �=@00>?

SiO� =?��0 =2�<? =2��1 =2��� =<�22 =<�21 ==�2= =<���
Al�O� ���=1 �0�2� ���=1 ���2� ���=? �=�4< �<��� ���1
FeO 4�1= 4�=� 4�1� 4�= 4��= 4�<= 4�1 4�=�
CaO �<��2 �<�00 �<��� �2��� �<��? �2�10 �?�?� �2�0�
Na�O 0�00 0��0 0�� ��<� ��<� ��10 4�2� ��??
K�O 4�41 4�42 4�4< 4�41 4�40 4�40
P�O� 4�42 4�42 4�42 4�42 4�42 4�42 4�42 4�42
��##� �4��=0 ���1? ����1 �44��� ���01 �44�<� �4��0? ���1?

An 2��?< 2���0 2��=� ?1�=< ?1��1 ?<��? ����1 ?��=<
Ab ���?= 04�=? 04�0= �=�1= �=�<1 ���1� <�1� �<�=0
Or 4�0� 4�=� 4��1 4�44 4�44 4�0� 4��0 4���
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SiO� 14�2? =<��= =2�== =��=2 =2�4� =?�<2 =?�= =����
Al�O� ���20 �=�<� �=�0< ���01 �=�� ���?0 ���=� ���<<
FeO 4�<� 4��� 4�=< 4�== 4�=� 4��� 4�= 4��?
CaO �=�?� �2�1� �2�1< �<��? �2�12 �<�10 �<�1� �<��0
Na�O 0�?� ��11 ��<� 0�0 ��1? 0��� ���� ����
K�O 4�4� 4�4� 4�4� 4�4� 4�4� 4�41 4�4< 4�4�
P�O� 4�42 4�42 4�42 4�42 4�42 4�42 4�42 4�42
��##� �44��� �4��4? �4��=� �4��?= �44�2� �4��12 �44��0 �4��1?
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