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FeO `p/` Md/` `d/` wq/a Mp/a xw/a qx/b x`/a Ia/a
CaO `d/`b pd/`b qx/`b Ma/`b ww/`M `p/`M `w/`q bp/`b Id/`M 
Na2O bx/d bd/d dp/d bp/d pw/d qx/d ad/d pq/d xq/d
K2O Ma/a `I/a Mb/a `p/a xM/a Ib/a Mb/a Md/a
BaO pa/a ax/a p`/a `a/a xx/a pb/a dw/a
f+49� xb/ww qw/ww qI/ww xw/ww bI/ww `M/`aa dd/`aa `p/`aa `I/`aa 

�+$?���!(apfu) 
Si dq/d dM/d dM/d db/d dx/d dw/d `w/d dM/d dx/d
Al qw/` x`/` xd/` x`/` x`/` qx/` bI/` xM/` qw/`
Fe3 aM/a ab/a aM/a aM/a ad/a ap/a dd/a ap/a ap/a
Ca xM/a xq/a xx/a xq/a xM/a qw/a I`/a xq/a xp/a
Na dp/a dp/a da/a dp/a d`/a dM/a `I/a d`/a dM/a
K ad/a a`/a ap/a a`/a aM/a ab/a aa/a ap/a ad/a
Ba aa/a a`/a aa/a a`/a aa/a a`/a a`/a aa/a a`/a
Or pp/d aI/` qq/d xx/a pq/M ap/b aa/a qM/d Mb/d
Ab wx/dd bw/dd w`/`w bx/dd pb/d` Ip/dp pM/`I ad/d` Mp/dM 
An xa/xM Ia/xb p`/xx aw/xq `a/xM xb/qw ad/I` pM/xq q`/xd 

?;�I}�) (�Z$��? C)�$$[? �)#�� An)�� �Z� �" \��� 1��; � ���/+� =# "�� ��(� )�6 2 # !� (�
\9? ���� 1) &# �)�P lP ��2�:.�) �
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�� ��(� ���O �� #!� &2�3 1)0��2�$PF$�,� =�! c\$ �F
c
0!O �)�)Quad ( # :�!)E.%q6.(C)�$$[? �/��" mg#

0��2�$P+ $,� ��+� =�!�/��" �� E.%x�� ��(� �� #!�
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�t��S=#4Y) ��)W�0$>� ��+P��
�)�� �&�)1 �)�
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 G�2HA�;�� �
\9? s
�:�0��2�$P =)�$�< &� ��; � =1�"�
� N / =�!.
��)$�!#(wt%) SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O Cr2O3 Total 

C1-1 Iq/ba qw/a a`/p pq/I ba/a qw/`d aI/dp MI/a ``/a xw/ww
C1-2 d`/b` xw/a bd/M MM/x Ma/a xx/`d Mw/dd M`/a da/a dp/`aa 
C2-1 dp/b` wd/a aw/p pp/x pI/a Id/`d `a/dp dd/a aI/`aa 
C2-2 wx/ba aI/` Md/p wq/x qb/a Id/`` Mw/dp pM/a dq/a `M/a `d/`aa 
C2-3 pp/b` bq/a Mb/p ad/I Ma/a pI/`d da/dp bb/a `I/a ax/`aa 
C2-8 Iw/b` Id/a wa/d qq/q Ma/a `M/`p xa/dw MI/a MM/a dx/`aa 
C3-5 bw/bp w`/a MM/q da/a pw/`M wp/dp dM/a qw/ww 
C3-6 pa/bp ad/a bd/a `M/q dw/a Ip/`M xM/dM dx/a aw/a da/`aa 
C3-7 pb/bp aw/a x`/a `q/b dx/a IM/`M wI/dM aI/a aM/a pM/a Iq/ww 
C3-8 Ib/bp `I/a MM/a ba/b bd/a ad/`b ba/dM `d/a `d/`aa 
C3-9 dd/bM dM/a Mq/a wb/M `b/a xb/`b Id/dp Mb/a `q/a da/`aa 

C3-10 M`/bM aa/a `I/a pd/M pp/a xd/`b pw/dM M`/a a`/a pw/a `q/`aa 
C4-5 `w/ba `q/` qa/I xI/x dx/a bw/I ab/`w bp/` ax/d Mw/a xp/ww 

C4-2a-1 aM/b` bd/a `a/p Mb/I qd/a wq/`d bM/dd qb/a dp/a ``/`aa 
C4-2a-2 d`/b` da/` Id/p Ma/x 0`b/a dM/`` qx/dd Ma/a dp/a pd/`aa 
C4-2a-3 xa/ba aI/` qw/p Ia/x xp/`d qd/dp `p/a aI/a p`/a `d/`aa 
C4-2a-4 pb/b` a`/` wq/d qM/I dx/a ax/`p p/dd qw/a `x/a `w/`aa 
C4-2a-5 Mq/b` wd/a bM/d aq/I M`/a `d/`p wb/dd `I/a `a/`a `p/a Iq/wq 
C4-2a-6 `M/b` bM/a db/M qM/w aI/a d`/`` Mx/dd xp/a `M/a da/`aa 
C4-2a-7 aw/ba q`/a Mx/p xq/w bb/`` qM/dp Mx/a `a/a aq/a xb/ww 
C4-2a-8 aa/b` Ia/a ba/p Ib/b `I/`d `d/dp pM/a pM/a `p/`aa 
C4-2a-9 qI/b` `x/a px/p ``/w bb/a IM/`d `w/dd aM/a dx/a d`/`aa 
C4-2a-10 `b/ba wq/a I`/p ax/w dM/a dx/`d xd/dd pp/a bM/ww 

G�2H '��	�A�;�� �
\9? s
�:� 0��2�$P =)�$�< &� ��; � =1�"�
� N / =�!.
(wt%)��)$�!# SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O Cr2O3 Total 

C6-1 qI/ba dw/` a`/p IM/w dd/a xI/`` `b/dp dM/a d`/`aa 
C6-8 `b/ba ab/` qa/Ma M`/I aq/a pd/`d bw/dd qb/a pp/a `q/`aa 

C6-10 Id/ba aM/` `p/p wp/x dI/a bb/`p w`/dd `q/a Ip/ww 
C6-11 II/ba qx/a wa/p qp/I pb/`p qI/dd ax/a `d/a dw/`aa 
C6-12 ad/b` `b/` `b/p w`/I db/a qb/`d wd/d` b`/a ax/a ap/a qx/ww 
C6-13 b`/b` Mp/a Ia/d pp/I ax/a d`/`p wa/dd a`/a db/a dq/a xx/ww 
C6-14 aM/ba `b/` dw/M x`/I `a/a Ia/`d b`/dd aw/a qd/a p`/`aa 
C6-15 xw/ba aM/` Mq/p xp/I `p/a ba/`` pI/dI MI/a p`/a ab/a Iq/ww 
C12-2 `a/ba `d/` `d/M wx/I `M/a bw/`` da/dd pp/a bM/a ``/`aa 
C12-4 qq/ba wI/a Mx/p Mx/b pp/a wx/`p Mx/dM aq/a da/a `w/a xw/ww 
C12-5 aM/bp `b/a xd/` `w/b a`/`M Mb/dM pM/a `q/a ad/a ax/`aa 
C13-3 pa/b` px/a IM/p q`/I Iw/`d Ib/dd `w/a `I/a dp/`aa 
C13-4 xw/ba px/` pd/p ax/I MM/a qM/`d ad/pd pI/a dp/a db/`aa 
C13-5 pM/b` wM/a ww/d Id/q aad/a xI/`d dM/dI db/a ``/a pw/a wd/ww 
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#,7��&��4% ����:��1 ����� ���� �4$% ��"��� 2 �+,Z? r
)�% �$�(? �� �!. . .���

�2H GE0��2�$P �+$?�� �Z/�t� V�/) �" &#% �Z/�t� �!qN / �� �W$��) �$�< &� ��; � =1�"�
� =�! .Mg#=Mg/(Fe+Mg) 
�+$?���!(apfu) Si Al Ti Cr Mg Fe2 Mn Ca Na K En Fs Wo mg#

��+4�
C`c` wa/` `a/a ad/a aa/a x`/a `I/a ad/a wd/a ap/a aa/a ab/px bd/`M Md/MI Ia/a
C`cd wa/` `a/a ad/a aa/a x`/a `I/a a`/a Iw/a ap/a a`/a p`/pI da/`p MI/MI xd/a
C`cp Id/` `I/a aM/a aa/a qd/a d`/a ad/a wM/a ap/a aa/a MI/pp aw/`q Mp/ba xb/a
Cdc` w`/` aw/a ap/a aa/a x`/a d`/a a`/a wd/a ad/a aa/a px/px dM/`M pw/MI xM/a
Cdcd w`/` aw/a ap/a aa/a qq/a dM/a ad/a wM/a ad/a a`/a dM/pb M`/`M pM/ba xM/a
Cdcp w`/` aw/a ad/a a`/a qw/a da/a a`/a wp/a aM/a aa/a qb/pq ww/`p pq/Mw xb/a
CdcM Ix/` `p/a a`/a aa/a xa/a `x/a a`/a wd/a a`/a a`/a b`/pq `x/`b p`/MI xI/a
Cdcb Ix/` `p/a ab/a aa/a xa/a `I/a ad/a Iq/a ad/a a`/a qd/px db/`q `d/Mq xb/a
Cdcq IM/` `q/a a`/a aa/a qb/a `x/a a`/a wb/a ap/a aa/a aw/pb Iq/`p aM/b` xb/a
Cdcx Ix/` `p/a ap/a ad/a qI/a dd/a ad/a w`/a a`/a aa/a Ix/pb qw/`b Mp/MI xI/a
CdcI wd/` aI/a ad/a a`/a xp/a `w/a a`/a wM/a ap/a aa/a bw/pI pI/`` ap/ba xd/a
Cpc` wa/` `a/a ab/a aa/a qd/a dx/a a`/a wd/a aq/a aa/a qx/pp qq/`q qI/Mw xx/a
Cpcd II/` `d/a ap/a aa/a x`/a `I/a aa/a wd/a ad/a aa/a wI/px Ib/`d `x/Mw xx/a
Cpcp Ia/` da/a ap/a aa/a qw/a ``/a aa/a Iw/a ap/a aa/a qx/pq xb/`b bI/Mx xw/a
CpcM Ib/` `b/a aM/a aa/a xa/a `x/a a`/a wa/a a`/a aa/a qp/px wq/`p M`/MI Ia/a
Cpcb ww/` a`/a aa/a aa/a Ia/a `I/a a`/a wb/a ad/a aa/a xM/Ma bM/`a xd/MI Id/a
Cpcq wq/` ad/a aa/a aa/a I`/a `d/a aa/a wI/a ad/a aa/a wM/Ma wx/w aw/Mw IM/a
Cpcx wx/` ap/a aa/a a`/a Id/a `M/a aa/a ww/a a`/a aa/a Ma/M` ba/I `a/ba IM/a
CpcI ww/` a`/a aa/a aa/a Ip/a `q/a ad/a wx/a aa/a a`/a xd/M` pI/w wa/MI Ix/a
Cpcw ww/` a`/a a`/a aa/a Iq/a `a/a aa/a wp/a ap/a aa/a aI/MM a`/I w`/Mx Ix/a
Cpc`a ww/` a`/a aa/a a`/a Iq/a ``/a a`/a wq/a ap/a aa/a IM/Mp dI/x II/MI x`/a

CMc` Ix/` `p/a ap/a aa/a bI/a dI/a aa/a wI/a a`/a a`/a dp/pa d`/`w bq/ba xd/a
CMcd Ix/` `p/a ap/a a`/a qb/a dd/a a`/a wp/a ap/a aa/a px/pb Mw/`M `p/ba xb/a
CMcp Ib/` `b/a aM/a aa/a qp/a dd/a a`/a wa/a aM/a aa/a wq/pM pw/`b qb/Mw xI/a
CMcM Ib/` `b/a ad/a aa/a x`/a `q/a aa/a wd/a aa/a aa/a bd/px qa/`p Ix/MI xq/a
CMcb Ix/` `p/a ap/a a`/a MI/a dd/a a`/a xq/a ``/a `a/a aq/pd Iq/`q aI/b` qI/a
CMca` wa/` `a/a a`/a a`/a xd/a `b/a ad/a wa/a ab/a aa/a IM/px Ix/`M pa/Mx I`/a
CMcad wa/` `a/a ap/a aa/a xp/a `q/a aa/a wa/a ap/a a`/a d`/pw bb/`d db/MI xw/a
CMcap Iw/` ``/a ap/a a`/a x`/a da/a aa/a wM/a a`/a aa/a pb/px IM/`d I`/Mw xx/a
CMcaM w`/` aw/a ap/a aa/a xd/a `b/a a`/a II/a ab/a a`/a bb/pI xb/`M xa/Mq xI/a
CMcab wd/` aI/a ap/a aa/a xp/a da/a a`/a wd/a a`/a aa/a `I/pI Id/`p ww/Mx xM/a
CMcaq w`/` aw/a ad/a aa/a qd/a dM/a aa/a wa/a ab/a a`/a `q/pM qd/`q dd/Mw qI/a
CMcax II/` `d/a ad/a aa/a qb/a d`/a aa/a wb/a ap/a aa/a wb/pp `a/`q wM/Mw xM/a
CMcaI w`/` aw/a ad/a a`/a qI/a dp/a aa/a wp/a ad/a aa/a aq/pq x`/`M dp/Mw xx/a
CMcaw wp/` ax/a aa/a aa/a x`/a da/a ad/a Iw/a aa/a a`/a bp/px Ib/`b qd/Mq xq/a
CMca`a Iw/` ``/a ap/a aa/a qw/a da/a a`/a wd/a ad/a aa/a dx/pq MM/`b dw/MI xb/a
CMca`` Ix/` `p/a ap/a aa/a qb/a d`/a a`/a wa/a ap/a aa/a Md/pb x`/`b II/MI x`/a

;� ?J}�) (&��0��2�$P =# "��; � =1�"�
� N / =�!]`M[6 2(0��2�$P B$��? e
�4� �)�+4� �� ��; � =�!Q-JQ=Ca+Mg+Fe+2)2
(J=2Na]`M.[
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