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� 6" �.�;+�(�7 �	�7 

�'*',��-�) �� �,);'- s5 ���U �� ��5XPLgA(�,�GX+ $� R�.GC �7 K'�$&
�/ #" R$�J,� �X�+ �,�5 �� �'ky �,�X+ $� R�.C �7 �
��"&'�
 ���U �� ��)" �'+�U �� (+$� .
.+XPL . 

������������ ������ �� 1���������$��� 
�GG	�7�GG56,��-�GG) '�-�,� �� (GG
�$.'��GG56,��-�GG) '*'$ �&
,��-�)'*�# F";�" �� �.�� �.+ 
�.+ ��!� �.�":

�(]�!GG� �GG	�7]�;GG�6[(mesh texture) :" ��GG
�GG	�7 (
,��-�)'(KI�U ,��-�) '*��- :.+ 
�$.'�G7 �/ �)" �:";G*l
 �	�7��+ �
,���$" #" f- ';
�H� (���$ �;+ #" �_;?k� .*Z 

�
,���56�/
�$&'� �� K
��7 $ ��";
�6�"';
�X�G+ &/�� �� (
X!�'�)" �.+ K)G+KX��G�" (]����x[.	'�G5��6#";G� 6

,��-�)'�7 (� �G7 M�G?� Kt� �7 �;?l R�;I G
 �,�G5 $ ��";6
X!� �X�+'�)" �.+ K.+�U'�67'G�$���G
��";6�G+ �� �X
 +�U BC"$'�6$ �;H7 
 ,�X+ #�� ���)" �;H7 :$�� �� ]�x.[

,* �'��/ ��Gl�	 �	��"�,�$"�,� �� sG�� G']KGI�U $ �G)�5
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�H<$" �Hl �D�U h�7�:"�
" �)�*+ ���/ $ �)�*+�;H7 �H=� �ua

��GG/"
��GG/ �� �;GGD;� $�GG	 (GG59 @��GG56*�$�	 GG'&
�GG)" (.
��/��56;��w �./ 
G)$�7 �G7 �"�G?5 �_�?,U" ��'�G7 #�G� �� '(
�
��";�565�% $ �X�+ ��7KX+ R�;I"��,�G5 �� �6�X�G+ 

X!GG�'K�GG)" �.GG+ )GG+ KXxR.(]�!GG� �GG	�7]�;GG�6[#"
�GG	�7�GG56HGGI" ��-GG
�$.'�$ ��;GG7 �GG5" �� QGGH<4*GG)�GG56
�-�,�
�$.',�)��7 ��;� �� �.5�!� ��;+ .

�(*G+ �l�) �	�7�:"G
�G	�7 F";G�" #" �G	�7 (�G56]�;G�6[
�7 $ ��;7 ]�!� :";*l �	�7 � ��+
,���$" #" f- ';
(���T�

 � �,	�%��;+ .*+ �l�) �	�7�� .*Z #" 
,���56,��-�G) '(
$ �7
%[��56�;� 6X!� ��!� '�G)" �.G+ K.�/
�$& G' �� K
�
� $ ��";'��"&
7 �7 ��,�X+ $� R�.C��X�G+ &/�� ��;��W 
"�X!�'K��.5�)+KXxA.(�l�) �	�7 *+ ��G7 R.G+ �G7 

���7$� �;H��6,��-�) '�� (��,�%6�-
�".6�/
�$&'K�,�G7"$ 
�)"]��[.W�G� �G��U ��'�6� �G
��";6�X�G+ �G,%�&7 �G5 #" 
�,�5 .*,�5 �5. ,�X+��56���,�% ����/��56�"G';
#" (
_�
X!� K'" K
(�	�7 � �,	�% �T� ����;+ ]�x[.
�(�,�7 �	�7
�(bastite) : �G7 � ��G+ �G	�7
G,��KGI�U #" 

,��-�)'*�:.+ -'(�/$���,�7 
�%G� �G,J��;G+]����x[.
�_;?k� !��D'*�-;��" '(�/$� �7)$'�H6,��-�G) '("�	 ��
.G*
,��-�)'*�:.+ ?/ �".�� �7 ��H/ $ ]��� 
��,��" ��)" �"�?5
 "�+ ��
L��/�D
:���+6) �� 's,��7R�;I �$.t� ��;G7 
9�	 $
.+ >�,*/ ��!,�" .*.+�7 �.����;I�� �/ Gt� �'{�G56
�D �7
_�7 :�6��+6,��-�) �'� (G
&"&GD" $ �;GH76G7�KXG+
�D
& 
(-;��"'(�/$� G���;G+]�u���[.G+KXxh $ �G�"

�,�7 �	�7
�-�,� �� �
�$.'��56� :�!� "� �.�� �.5�.
x(�	�7 8;J� 6
HW".G� ��(interpenetrating) :"G
(
GX�#"

�	�7�56� ��+�� 
,��,��-�) '��w9 :9 �� �/ �)" (6�	�7 #" 
�;�$�-'�$" �'C�7 ��" $ �.��?� 
�LC �;� �� ��*� �	�7 ('KG7�C �.
�!�'�)" �]����x[.���	�7 8;J� 6,��-�) '(,�9��;% G
�

�GG5�;H7 �GG76�tJGGI "6!GG/ '$ �. �!GG� KGG7�C'�# ��GG
 �
�'� .*Z ��;X)$�X
HI" ���,��-�)'(�)"]��) [G+KXx
�.(
�(�	�7 - sG5 �G7 '�,G); (interlocking):"G
7 (� �G	� G' #" &

�	�7�56,��-�) '� ��+�� (
,��7 $ s/ $ ��;7 '��"� #" @�G56
,��-�) �#".�" s5'X!� ('�)" �.+ K.*�?5',��-�G) ('�G7 (

�%� R�;I�5�
!��D ',��-�) ('� ��G+ (
G,���G)" �.G+ .

- s5 �7 �	�7'W�7 �� �,);�,��-�) #" '*'��56G)��7 ��;G� �
� �.5�!� ��L*���;+)+KXx�.(

��������<
� ��
��<
� B�C�� ��������6����� �$��� D
/��'�;�$�- Q'4*G) ��G56	��"�,�$"�,� G'M�G)" �G7 �.G�� ]

�����56��� 
����/ ��56C�7 '�89 �� ,)�W #" �.��?
K��G+ (
�"';
-;��" �('H/ $ (�/$�'-;*'� $ (�G/$� G' �G	�7 &�G56��G+ 
�
GG,��)�" #" fGG- ]�!GG� �GG	�7GG';
�,�GG7 $ (
�#" fGG- 
-'(�/$� (,��-�) $'� ��+�� (
��)�	�7�568;J� 6sG5 �7 $
-'�,); (k�'G' �G)" �.G+ (.) #" G' ��G/ s,���G56��XG+ �"�
-' ,�X+ $ (�/$���56�"';
W�7 �� (�� ��+ #" 
,���G56

,��-�)'*�"�7 6�)�*+ �
��/ ��56�$" '�?%�� ��
�;�$�- �� G'�
.GG+ ���J,GG)" .GG�"$"�	���7 GG
�6��GG/ �GG5�6�89 GG
 K��GG+ (

H/'-;*'(�/$�)�b(%�" �';
()��(%-;��" $'(�G/$�)�a(%$
�"$"�	�,��-�) '(�56� ��+ 
,���	�7 �7 �56]�!� ]�;�6[$
�,�7
��/ �;`U $ ���G56�;��� :;G%�%� G'�/,/9'�;* G' �� �
����
/�� ��TUV� K7�C �G'�$#�� QG'Y�;7#��5 �G,?/ $ �G
$ �
�$�'�7 "� �/�� :";*l'- Q�;�$�'4*) ��G56	��"�,�$"�,� G']

)��7 ��;� ��L*��-'� ���*!�.*/ .4*)�56	��"�,�$"�,� ']
�GD�� M�G)" �7 �.��6,��-�G) '*�:.G+ ),��-�G)'*�:.G+ 

!GG�7�KGG��/ �GG� (�-�,� K��GG+ �$�GG% $� ��GG
�$.'��GG56
,��-�)'*',��-�) $ �&'*'��� �.*76�)" �.+ .
�GG�"d�-�,� GG
�$.'��GG56,��-�GG) '*'&�:"GG
4*GG) (KGGI�U �GG5

,��-�GG)'*�!GG�7 :.GG+ ��-GG
�$.'�.*,�GG5 �GG5)�GGD��6
,��-�)'*�#" �,?/ �$.U �� :.+ �a.(% ��/��G56C�7 '�.G��?

 �89 �� ,)�W #"
" �� (
4*) (H/ #" .G*����l �G5'-;*'�(�G/$�
P)"'�" �K*';
-;��" $ ('(�G/$�)KXG+�.(H/'-;*'�� (�G/$�

 +�U $ �� ��D'�GH/ �G7 �'$ �-;��"',��-�G) �G7 (�G/$�'(
&=�
�.+ �.�" .P)"'�;�C 4�� �7 K*"6+�U �� $ ��;7 &��C '$ �

 ,�X+��56� 4�� �7 �;H7 '� �.5�!� ����;+)G+KX��.(
+KX�R;�G� 
�BS PG)" 'G� :�!G� "� K*��:9 �� �G/ .G5�

P)"'+�U �� K*' ,�X+ $ ���56�G)" (G+$� 4G�� �7 �;H7 .
�#".�"6P)" '�� K*W�7���;?� #" �� �5��'GH�G� �G,� �.G)� .

� ��+ �	�7
,��HI" �	�7 �]�!� �"
4*) (�" �)" �5 G';
(
�7 ��/ R�;I��56C�7 '�,�5 �� �.��?6��!G� ]�!� �	�7 

�)" .�"';
�,)"� �� (6 ,�X+ �,��-�) �7 �5'&=� (G
�.G+ �
�)" .+KX���"&=� 
�6�"';
�/ �7 (
�$& G' �,G+� K"6�� "� 

"��,)6 ,�X+ ��56� :�!� :9 �.5� .�l;?=�6��G/ ��G56
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.HD 1p���?+ �1����71opr �� �5 ���/ �
�'?'+ Q'/�� $ �,	�7 {7"$� ��)�*+ ���/ �k��L�. . .�u�

4*) �� :;%�%� �G56�-�,� G
�$.',��-�G) �'*�K��G+ �.G+ 
�/
�$&GG'� �K'��"&GG
GG,�9 ����;% GG
�;��� ��GG'�/,/9'�;*GG' ��

�H/'�/&* �
���� �� $ �
\$# $ ]��� �,?/ �'&
�)" �.
hd,��-�) '*'�:,��-�)'*'�,��-�) KI�U �5'*�KG��/ :.G+ 
*)4�56�-G
�$.',�X!G� "� �G�L*� �� 'G� K�.G*5� .G,�9�
�;%
7 �'#" �,!�a%?=U�4*) �56,��-�) '*'X!� "� �'K
��.5� .��/��56,�9 ��;% 
�7 ��tJGI KXG+"6G7 $�4G�� 

�5�;H7 #" R$�J,� $ ��;76�
�;�C $ ��"� &"6� 4�� s/ '��"& G
 �
.*,�5)+KXx�(.
�+
7 .��/ �J% :";�
�$&'K ,�GX+ $� �G7�s!GZ %G'$ �
�" �	�7'	��&=� #" �
�6-'$ �.G+ KI�U (�/$� G
 �G7 �R�;GI

;��w
 ,�X+ ���56�G)" ���/ �- "� 4*) )G+KXxA $ �(.
*+ �l�) �	�7��	�7 $�56� ��G+�� 
G,��8;GJ� 6sG5 �G7 $

-'�	�7 #" �,);�56" �� �W�+ 
4*) (.*,�G5 �G5 .G+KXx
h $ ��" �,�7 
� ��+ �
� �� ,��-�) �'*'��56:�!G� "� �.�� 

��.5� .�'��"&
,�X+ $� R�.C �7 ��ky'�,�5 �� �6�	�7 
�/ #" �]�!�
�$&',�X+ $� R�.C �7 K�s!Z %'+�U �� �'�-

6�!G� K7�C �X�+ '�G)" �)G+KXxA(.)G'sT*��G� s,�
 ,�X+��G56�"G';
GH�C (�� ��G+ �� 
�G� �G56,��-�G) '(

�)" ��!� .�;���'�/,/9'�;*'H/ $ �'�H/;*)G+KXxR(��
��GG��
GGl�	 ���# �� '�GG*6.GG��"� �;`GGU 4*GG) .�#".GG�"6
�;���'�/,/9'�;*'W�7 �� ����;?� #" �� �5��'H�� �,��.)� .
GG,�9��;% GG
�;��� $ �GG'�/,/9'�;*GG',� �� �'�GG=6���GG� 

�'��"&
�/ ��
�$&'�H/ $ ]��� �K'�/&* �
GS ��"�	 
�5.G*6
�;%�%��-'X!� �.�$�!'K�)" �.+ .�	�7�56� ��G+�� 
�G�
,��-�)'(8;J�6)+KXx�(- s5 �7 $'�,);)+KXx�(��
W�7�,��-�) #" '*'�!��D KI�U ��5'*���/ ��56,�9 ��;% 
�

�tJI"6;) #" 65;��" �� #" 
��"� &� .G*Z #" �5
G,���G56�G7 
�GG��6�GG�� ��,��GG� 6�GG- '
,��-�GG) ('�GG)" (]�b���] .[��[
X!�'�	�7 K8;J�6,��-�) �� '*'�w�G� �G7 "� �G5'���G+ ��G56
W��'�6" �� 
4*) (��"� ���� �5.�" .��G?,U" �� ,)�W�"G
(
���+ #" .*����l �5)�(�� h9
�G�� KGU"�� �� ��
���;GW�7 )�(
h9�56h��+  *)�$)�(���G+ �G56��k	 #" KGI�U G'��G56

�?%���
��L*� �� ."�76��'
" .
�,� (
� �G'�G7 #� G)��7 ��G56
"
-;�$&�C�'�)" �.

�;���'�/,/9'�;*'W�7 �� ����;?� #" ,� �� �5'�=6"�	 
�5.*6
��)�%����� �7 6�-'
�7 (�5;��" �7 K��/ �;S�5�
� #" '��"& G
 �

W��'�6�
�H/ ���"� &'��/ $ ���56!��D �./ '�G)" �.+ (.
"�	
�5.*6��)�%� �W�� '�6�'X!G� ~l�7 &'��G/ K��G56�G
&

� ��"�'�# �� �.*/"�- $ ��'�*6GW�7 �,��-�G) #" '*'��.G+ �G5
�)" .W�7 ���4*) #" ��/ �5��56�';��w ��
�,�G5 ��6�G	�7 

]�!�]�;�6[X!� "�'� K�.*5�)+KXxR(.

����� ������� ������ ������E�� ������� �� �������F��
�������
�$�� 

d-;��" '(�/$� :��,W�G) >;G��	6��" -;'M�G)" �G7 (�G/$�x
��/'$ :;u�/" '�7 :[ �)" �.�9 �)�)>$.D�.(�G7 >;��	-

�7 �.�9 �)�# R�;I
�)" �
(Ca0.03 - 0.06 Mg1.68 - 1.69Fe2+

0.17 - 0.18 Cr0.02 Al0.07-0.09) 
M (Al0.02 - 0.05Si1.95 -1.98)T2O6

c�''�TUV� K7�C R"�"6/�� �� G'��G/ Q��G56-;��" '(�G/$�
&=�
�?� �.5�!� �.+ ��;+ .���G�Fe3+/(Fe3+ + Fe2+)�� 

�$.GGGGU(a.p.f.u.) a�/a�GGGG)" .�".GGGG��MgGGGG7 ��;GGGGS
{);,�(a.p.f.u.)  u�/�/�� �7 >��k� �'QEn84�)" .

dH/'-;*'(�GGG/$� :/��GGG'GGG+ Q'?'��
��GGG/ ��GGGk� ��GGG56
H/'-;*'&=� (�/$�
>$.D �� �.+ ���G)" �.G+ ��"� :�!� .

��/ >;��	�M�)" �7 x��/'$ :;u�/" '�)" �.+ ��)�t� :[
[M1M2T(2)] .AlIV ���� �� 
�(a.p.f.u.) �/ada�/aX!� 'K

�.*5�6�D$ ��Z ��L*� �(T) �)" .�7 >;��	 �.G�9 �)�6
H/'-;*'�7 (�/$�R�;I 

(Na0.01Ca0.97-0.99Mg0.0-0.0.02)(Mg0.88-0.86Fe0.06-.07 
Cr0.03Al0.02-0.08)(Al0.08-0.1Si1.90-1.92)

�)" .��?����;?� �56&=� 
G�H�� �"�;G?� �� �.+ ��Jd-Ae-
Quad �"�;?� $J = 2*Na (a.p.f.u.) �7 ���� Q = Mg + 

Ca + Fe2 + (a.p.f.u).]�a[��,�% ��6Quad�,	�% �"�C -
.GG�")GG+ KX��GG�" (./��GG'�`GGl" Q6�GG�� �
R�;GGI �GG7 

(Di96-98Hd1.0-3.0Ae0.0-1.0)�GG)" .�".GG��Al2O3/�� �� GG' Q
��GG/��GG56H/'-;*'&=� (�GG/$�GG
 �GG)_�7 ��,��GG� �.GG+ �

)wt%u�/�.(�"�;?� ��Fe3+�7 ���� Al]�a[�G�;?� ��G56
&=�
��,�% �� �.+ �6�
�-;'�;�9 .'*'G� �"�C �"� v;�%'.G��

)+KX�h(.
�d�dxd�"';
(:/��'+ Q'?'��
�"';
��;?� �� (�G56&=� G
�

�7 �.+ �TUV� K7�C �;S"6
*X�G)" �W";(Fo86.50Fa13.50).
�".��MnO �$.U �� ��/a�)" .
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�H<$" �Hl �D�U h�7�:"�
" �)�*+ ���/ $ �)�*+�;H7 �H=� �u�

56� )

G��'3���/ �
�'?'+ Q'/�� 6�5 (
�89 ��k� �'�;�$�-4*)�.�� �'�$.
�-�,� 6�5.
��'��//�I�*l .'�/" .I�� Opx Opx Opx Ol Ol Cpx Cpx Cpx 

SiO2 1�/02 �0/00 o�/00 3r/3r rr/31 o1/0q r1/0o �r/01
TiO2 r0/r r1/r rq/r rr/r rr/r r0/r ro/r r3/r
Al2O3 2r/q �3/q �2/q rr/r rr/r pp/q 2o/q 23/o
FeO(t) �0/0 p3/0 0p/0 3r/1q p�/11 rr/q rq/q qo/q
MnO 1p/r 1q/r 12/r oq/r 0r/r r0/r r3/r 1r/r
MgO 10/oq r3/oq pp/o1 rr/30 1�/30 22/10 �1/10 �r/10
CaO ��/r ��/r 3�/1 r1/r rq/r q3/q0 p�/q3 �0/q3
Na2O rr/r rr/r r3/r r1/r r1/r 1o/r 1r/r 1�/r
K2O r1/r r1/r rq/r rr/r rr/r rr/r rr/r rr/r
ZnO rr/r rr/r r�/r rr/r r1/r r0/r r3/r r0/r

Cr2O3 2r/r 2q/r 2o/r r1/r rr/r p�/r ��/r qq/1
Total 3r/p� 11/p� 10/p� 10/p� �r/p� 32/pp 33/pp �1/pp
(O) 2 2 2 3 3 2 2 2
Si p�/1 p�/1 p0/1 ro/1 r3/1 pq/1 pp/1 pr/1
Ti rr/r rr/r rr/r rr/r rr/r rr/r rr/r rr/r
Al 11/r 11/r 1q/r rr/r rr/r 1o/r 11/r 12/r

Fe +� rr/r rr/r rr/r rr/r rr/r r3/r r3/r r�/r
Fe q+ 1�/r 1�/r 1�/r q�/r q2/r rq/r rq/r rr/r
Mn r1/r rr/r r1/r r1/r r1/r rr/r rr/r rr/r
Mg 2p/1 2p/1 2�/1 2p/1 �r/1 �2/r �2/r �2/r
Ca rq/r ro/r r2/r rr/r rr/r pp/r p�/r p�/r
Na rr/r rr/r rr/r rr/r rr/r r1/r r1/r r1/r
K rr/r rr/r rr/r rr/r rr/r rr/r rr/r rr/r
Zn rr/r rr/r rr/r rr/r rr/r rr/r rr/r rr/r
Cr rq/r rq/r rq/r rr/r rr/r ro/r rq/r ro/r

total rr/3 rr/3 r1/3 rr/o r1/o rr/3 ro/3 rr/3
Al(iv) rq/r ro/r r0/r - - r�/r r�/r 1q/r
Al(vi) rp/r rp/r r�/r - - r0/r r3/r r0/r

Mg#(=Mg/(Mg+Fe2+) p1/r p1/r p1/r - - - - -
Wo% �2/1 02/1 p3/1 - - - - -
En% ��/�� 1�/�p op/�� - - - - -
Fs% �u/� q�/p 2�/� - - - - -
Fo% - - - o1/�2 o�/�2 - - -
Fa% - - - o3/1o qp/1o - - -
Tp% - - - o0/r o3/r - -

Quad% - - - - - r2/pp 13/pp 20/p�
Jd% - - - - - 0o/r 3p/r 0p/r
Ae% - - - - - 31/r o�/r �2/r
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 ���/ �7 �"�?5 K*'P)" �GD�� �7 �
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&'\$# �]��� ��
��"&'� K��+/����/ $ �
&*  �
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�- ��;%�%� 6
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4*) ���/ 6"�"� �.�� ]'	��"�,�$"�,� 6�5 ��G)" ���G*7�/ 6�5
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�' 7 �T� �� �
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�- 6��� �7 6�5

@*/"$ �� �'�H/ ����� ���� �'�;��� K'X!� 6�5�;+.
Ctl = Tlc + Mgs + H2O + CO2 )�(
Tlc + Cal = Tr + Mgs + CO2 + H2O )�(

MgO �HI" �.G*5� K'X!� (
�� 4*G) 6�'�$.G
�-�,� 6�G5
 �� (
"�7�*7 ��)" �.G*5� K'X!� :";� �G,'	�^ $� 6�G5CaO �

FeO $MnO �7 �"�?5 "� MgO �� ��G?� �G7 6��%#�G) �"�;?�
(M) �"� :�!� .���/ �l;?=� �� �'�;��� {);,� 6��� �7 6�5
4*) �)" �.+ �5�^ �'�$.
�-�,� 6�5 .�G
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H2O$CO2�7 �
�'?'+ s,�'))�G7 ���G/ �;`GU KG'�� 6�G5
 ���*7�/ $ �".79 (�G)" �.G+ �TUV� K7�C �
���� ��.���G) �G7 

�GG� �s,�GG') :.GG+ 4*GG) �
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�"�)KX+u.(

A: AlO3/2 + FeO3/2 + CrO3/2 
S: SiO2
M: MgO + FeO + MnO + CaO 

4*) .5";+ M�)" �7���/ $ 6�� � {
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�- 6�5 ��;� 6
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�
��"&'�/�'�GH/ �KG'�$&
�//$ �G
&'\$# ��G
&* �)±(]G���
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�/ �� (',��-�) ('\�- 6��� �7 6�5

4*)�7 ]'	��"�,�$" 6�5�)" �
# R�;I 
Opx + Ol + H2O + O2 = Lz/Ctl + Mag   )�(

�
��"&'�/@*G/"$ �� �G',* � $ KG'�$&
�/)�(�".G79 KGI�U
 ���G/ :.+ " $ (�G/$�'-;��" 6�G5 K'X!G� @
��G/" $ (
;G'�

�.*5� #" �*< 6�5Fe .*,�5 ]��.[
3Fe2Si2O6 + O2 = 2Fe3O4 + 6SiO2 )x(

Opx     fluid     Mag    Qtz (aqua) 
 

3Mg2Si2O6 + 4H2O = 2Mg3Si2O5(OH)4 + 2SiO2 �(
Opx          fluid         Lz/Ctl    Qtz (aqua) 

 �.G*5� K'X!� � �
�,G)�;	 6�G7 (
;G'�" �SiO26��G+ #�G	 
�)" �.+ KI�U �
��"&'� $ ��"� @*/"$:

3Fe2SiO4 + O2 = 2Fe3O4 + 3SiO2 )u(
Ol      fluid     Mag      Qtz (aqua) 
3Mg2SiO4 + SiO2 + 4H2O = 2Mg3Si2O5(OH)4 )b(
Ol     Qtz (aqua)    fluid       Lz/Ctl 

 ��'�7 6�5#�	 s'�,�� �*'!��D 6�G�� 6�5#�	 {);� _�7 6��� 
@*G/"$ ����k� �'< ���U ('\�- �G� :�!G� "� m;G	 6�G5 .G5� .

@*/"$ (
" $� �5 �_�?,U" �X*
" s<�'Hl �G'< {
"�G+ �Gt� �G5
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�H<$" �Hl �D�U h�7�:"�
" �)�*+ ���/ $ �)�*+�;H7 �H=� �ux

2,�L@*/"$ $ 6#�	 {7"$� @
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�-�,� ��;%�%� 6�56��%#�) �"�;?� �� �.�� 6�5 SAM (H2O, CO2).
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# ���?,U" 6�5 
Tlc + Cal = Tr+ Mgs + CO2 + H2O )�(
Tlc + Dol + Zo + H2O = Tr + Cchl + CO2 )p(

@*GGGG/"$ ����GGGGk� 6�GGGG5)pd�(#" ���J,GGGG)" �GGGG7]q3[
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;',/" }�	 �7
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