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#
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�. �5c
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Sample no i���� i�Y�� i�Y�� i��� ���� �Yi �Y� Z��� Z��Y Z�Y� Z�YW Z�Y�
SiO2 vw/xv vy/x� vy/vy vy/z{ v{/vx v|/v| v|/v} v{/�| |~/�{ |x/~z |~/|y v{/{~
TiO2 ~/�y ~/�v ~/�x ~/y} ~/wx ~/{{ x/}~ ~/y{ ~/|v ~/zw ~/v| ~/{�
Al2O3 y/zx w/�x y/z} y/zz �/|~ y/xv {/}w �/v~ v/yz v/vw |/yv |/{}
FeO xz/v~ xv/z{ xv/v{ xv/~� x|/}| x|/�{ x|/vv xz/|x xv/xz xz/z| xz/z� xz/wz
MgO x}/xw x}/x� x}/}} x}/vv xx/zw x}/~~ xx/zz xz/�} xv/~z xv/{} xv/~x xz/w|
MnO ~/zv ~/vz ~/zy ~/v| x/vy x/vy x/|~ ~/vx ~/v~ ~/z{ ~/|z ~/v{
CaO x}/zv xx/{{ x}/}{ x}/~� xx/|z xx/w{ xx/�z x}/vw x}/|z x}/y{ x}/}� x}/}}
Na2O x/~v x/~y x/~w x/~| x/x| x/zy x/|v ~/y} ~/|z ~/v| ~/wz ~/y~
K2O ~/|z ~/v{ ~/|| ~/yy ~/|y ~/yx ~/y| ~/|| ~/zy ~/}x ~/zw ~/||
F ~/}x ~/}w ~/~~ ~/}x ~/xz ~/zv ~/|{ ~/~~ ~/~~ ~/~~ ~/}| ~/xz
Cl ~/x} ~/~w ~/xx ~/xv ~/~x ~/~v ~/~| ~/x� ~/~v ~/~x ~/~} ~/xv
P2O5 ~/~} ~/~} ~/~~ ~/~~ ~/~z ~/~z ~/~~ ~/~} ~/~} ~/~~ ~/~| ~/~~
Total {�/z~ {w/z} {y/|~ {y/y} {y/xv {y/xv {y/y} {y/vy {y/x} {y/~{ {y/v| {y/�~
Si w/~x w/~{ �/{y �/{x w/~� �/w{ �/w~ w/xx w/z~ w/z{ w/}z w/xw
AlIV ~/{{ ~/{x x/~} x/~{ ~/{v x/}x x/zx ~/y{ ~/wx ~/�x ~/ww ~/yz
Sum T y/~~ y/~~ y/~~ y/~~ y/~~ y/~~ y/~~ y/~~ y/~~ y/~~ y/~~ y/~~
AlVI ~/v� ~/vx ~/z{ ~/zx ~/x| ~/x{ ~/zx ~/}~ ~/x~ ~/xv ~/}x ~/xw
Ti ~/~y ~/~w ~/~w ~/~{ ~/~y ~/xx ~/xz ~/x~ ~/~� ~/~v ~/~| ~/x~
Fe3+ ~/x� ~/}v ~/z} ~/vz ~/|z ~/|} ~/v} ~/zw ~/v} ~/z| ~/v~ ~/z|
Mg }/w~ }/�w }/�} }/�| }/y| }/�x }/v{ }/{x z/x� z/x� }/{y }/{v
Mn ~/~v ~/~| ~/~| ~/~| ~/xy ~/xy ~/x{ ~/~| ~/~| ~/~| ~/~w ~/~�
Fe2+ x/|x x/|z x/|v x/vw x/}} x/zy x/v� x/zw x/}x x/}v x/z~ x/zw
Ca ~/~� ~/~z ~/~x ~/~~ ~/~~ ~/~~ ~/~~ ~/~x ~/~~ ~/~} ~/~~ ~/~~
Sum C |/~~ |/~~ |/~~ |/~~ |/~~ |/~~ |/~~ |/~~ |/~~ |/~~ |/~~ |/~~
Fe ~/~~ ~/~~ ~/~~ ~/~} ~/~y ~/~} ~/~} ~/~~ ~/~z ~/~~ ~/~} ~/~x
Ca x/{x x/y� x/y{ x/y| x/ww x/y| x/yv x/{~ x/{~ x/{v x/yy x/yy
Na ~/~{ ~/xv ~/xx ~/xv ~/x� ~/xv ~/xv ~/x~ ~/~w ~/~� ~/x~ ~/xx
Sum B }/~~ }/~~ }/~~ }/~~ }/~~ }/~~ }/~~ }/~~ }/~~ }/~~ }/~~ }/~~
Ca ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~
Na ~/}x ~/xw ~/x{ ~/x| ~/x� ~/}� ~/z~ ~/xz ~/~w ~/~� ~/x~ ~/xx
K ~/x~ ~/~{ ~/x~ ~/x� ~/xx ~/x| ~/x� ~/x~ ~/~w ~/~v ~/~w ~/x~
Sum A ~/zx ~/}� ~/}{ ~/zx ~/}w ~/vx ~/v� ~/}z ~/xv ~/x~ ~/xw ~/}x
Sum_Cat x|/zx x|/}� x|/}{ x|/zx x|/}w x|/vx x|/v� x|/}z x|/xv x|/x~ x|/xw x|/}x
Al(total) x/v� x/z} x/vx x/v~ x/x~ x/v~ x/�x x/~y ~/y~ ~/w| ~/{y x/~~
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Sample y~x| y~}} y~}y y~z| wxw w}x} w}xv |~xx~ |~xw |~}x~ |~}xx |~}xv 

SiO2
�}/�w �x/}| �x/xx �}/|w �}/wy ��/wv �v/�x �~/zz �~/z� |{/w} �x/�x �}/v} 

TiO2
~/~} ~/~} ~/~z ~/~x ~/~} ~/~~ ~/~~ ~/~~ ~/~| ~/~| ~/~~ ~/~~ 

Al2O3
}|/vw }�/~z }�/z{ }|/|| }|/v~ }z/zv }v/w} }�/{y }�/z{ }�/{z }�/zx }|/{~ 

FeO ~/v{ ~/xy ~/xz ~/x{ ~/xw ~/xx ~/x} ~/x~ ~/x~ ~/xx ~/~� ~/}x 

MnO ~/~x ~/~| ~/~� ~/~z ~/~x ~/~} ~/~} ~/~z ~/~~ ~/~} ~/~~ ~/~} 

MgO ~/~| ~/~} ~/~~ ~/~~ ~/~~ ~/~x ~/~~ ~/~~ ~/~~ ~/~} ~/~~ ~/~x 

CaO w/z| w/v� y/}w w/z� �/x� z/{z |/w{ y/vw y/zz y/y~ w/zy w/}y 

Na2O w/zx w/}| �/�v w/z� �/|x y/z� w/vx �/wv �/vx �/�x w/z{ �/{v 

K2O ~/}{ ~/x� ~/zz ~/zv ~/z~ ~/}} ~/z| ~/}z ~/x{ ~/}} ~/x~ ~/xy 

Total x~z/�| x~}/v} x~}/{� x~z/v~ x~x/zv x~}/w} x~z/~x x~}/yy x~x/yz x~}/v� x~}/y| x~}/{| 

Si }/w~ }/�� }/�| }/w~ }/wz }/y| }/ww }/�} }/�v }/�x }/�w }/�{ 

Al x/}{ x/zz x/z| x/z~ x/z~ x/xw x/}| x/zy x/z� x/z{ x/zv x/z} 

Ti ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ 

Fe2+ ~/~} ~/~x ~/~x ~/~x ~/~x ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~x 

Ca ~/zv ~/z| ~/zy ~/zv ~/}{ ~/xy ~/}w ~/z{ ~/z{ ~/vx ~/zv ~/zv 

Na ~/�x ~/�x ~/|� ~/�} ~/|| ~/�{ ~/�} ~/|w ~/|v ~/|� ~/�} ~/|y 

K ~/~} ~/~x ~/~} ~/~} ~/~} ~/~x ~/~} ~/~x ~/~x ~/~x ~/~x ~/~x 

Ab �z/}~ �z/}~ |y/x~ �z/}~ �v/v~ wy/z~ �y/v~ |y/z~ |w/|~ |�/{~ �v/x~ �}/�~ 

An z|/}~ z|/y~ v~/~~ zv/y~ zz/�~ }~/v~ }{/|~ v~/v~ vx/z~ vx/{~ z|/v~ z�/z~ 

Or x/�~ x/~~ x/{~ }/~~ }/~~ x/z~ }/x~ x/z~ x/}~ x/}~ ~/|~ x/x~ 
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�� =\8 7 *	�&J!�&0 .#HA&
IHJ)��X��(j*+�$J ��G+!'	 �

)YWX��(4@��&A �)Y�X�Z(!/'F��&" �)�/�X�/Z(�*@&*( �
)�/��XW/�(1K+� �)�/�X�(���A ), *@ 7�")�/�Xi/�(!D��

MV3�� B*C.@ �� ?/+ �!/"�.

<'$�'�.�
��)<'$�'�.�
�� �>$���(
?/+ #� ,) 6 1
��*0�3 �� �"7,�&@ �8 0 7�*�� 6 �'D� 

( ) ���4(�,�&@ ;�&D!���� �&M/_� Q%&A 7�" .#HA&
IHJ
)WWX�Z(j*+�$J ��G+!'	 �)Y�X�Z(4@��&A �)�ZX�(!/'F��&" �
)�iX�/Y(�*@&*( �)YW/�YX��/�(+� �1K)i/�X�(���A )7�"

 , *@)�W/�X�W/�(�� B*C.@ �� ?/+ �MV3 !D��!/"� .
�E �	�( ) , *@ N��� ���A �*/M'
� ) �*$/-� �"����7�

)^+&$� X�0�� (�+�.

<'$�'� 
�
�&
� �	�( 7���� �"���� 7�( )��&M/_� ;�&D �C%&A 7�"

�*0�3 ��7�� ,!"�.� ���4( !*5&$*�� 6 !�&0 .T&F�) (�
�" #� 
?/+?/+ �� �$
�&
� 7�"�� ,!
� �$*�� 6 7�"�&0 .
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��+!8 7 8�( �7 �&( �� 
� �+�/0 ���A ) �+�/0�&'( �'V� Z��

 #HA&
IHJ)�Z/��Xi�/ZZ(j*+�$J ��G+!'	 �)Z/ZXZ/�(4@��&A �
)�/�XZ/�(!/'F��&" �)i�/�WX�/�(�*@&*( �)�W/Y� Xi�/�� ()

���A , *@ 7�")�i/�X�(�� B*C.@ �� ?/+ �MV3 !D�� -
!/"� .

.���" 
?/+�	�( �
) (�6 7�""B*F8 #� �K'$�� 7����� ��*� �5&J �

) Q*$*'A����7�!���� .( �") (�6�,�&@ ;�&D �� Q%&A 7�"
�*0�37!���� �&M/_� ���4( !*5&$*�� 6 �( � ) �(&/: .

#HA&
IHJ)�/WZX��(1�A) *J&/*'A �)Z/�� X�/��(��G+!'	 �
j*+�$J)�X�/�(4@��&A �)��/�X�/�(!/'F��&" �)��X�(�
*@&*( �)�/WX�/�(���A ), *@ 7�")�/ZX�/�(�MV3 !D��

�� B*C.@ �� ?/+!/"�.

	�$�� . @*� 
������� 	
�� 	
�� 

j�� O&F*K�E ���4( !*5&$*�� 6 �� �&:&� Q*	�� ���A 1
 @
�+� .�
4V@ #� BD�3 c
�$�7�( ���A 1
� 0#�� J 4
� u)��

�F+�]� ��) $C�� )�E 7��$_�+ O&� 	� 	  (�/( �" O&
 O&F*K�E ���!��$+�OH)2(O22T8

IV C5AB2�
�J  ( )Y�
O)!: �� �R*�A���+� ,!0 �5��� .��/%CBC0 ����.� 

�� Q*� 7!/( ,�� U�+� ( �!"�]�[O&F*K�E N*A @ ��&� 7�"
O&F*K�E ,) 6 �4: �+� ( ,) 6  
# �� ) ,�&( Q*�'A 7�"

�� 8 !/'F��&"&
4*/� �@ !/'F��&" �*�&/*$A���!� *6 .#� �_ (
�� -.")RJ]�XY[O&F*K�E �&�3?/+ �� Q*�'A �" 7�"

���.� �� 7!*5&$*�� 67?/+ 1
� �-$�(�) 7b&K� ,�&@ �( �"
 P&�I�� !/���.

O&F*K�E�( �&6 6� ) 1
�bE 7�",��0 �'*+)7]��[
�&*@�A P&MV� U�+� ( 7�"Na + K + Ca �( �F��Si #�

�� �!: j"!�&0 ./(,�� 1
� (���&M� �7!/( �� �+� ( ��&� 7�"
, $�6O&F*K�E 7#� ) �$	 6 �� 8 �M6�� �&'F@ #� BD�3 7�"

O&F*K�E !�!0 ,��� 4*M@ ��&6 6� !/
E 	 #� BD�3 7�"
)BC0Z.(

:+�AO&F*K�E 7!/( ,�� �E �
�*M*0 N*A @ U�+� ( ���4( !*5&$*�� 6 7�"�".

:+�BO&F*K�E 7#�+�!:7�"O&F*K�E ) 1
�bE 7�"!/
E 	 #� BD�3 7��0 u)� �( ��&6 6� #� BD�3 7�"]�� .[
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!':Y�,��M0 ��4*
�J ����� ��� 7� ( O&F*K�E ���A �M*0 #� ,��K$+�X� 6 �V/+��.	 !*5&$*����4( ...  Z��

�C��'-CD 	
�� 	
�� 
�� ����A 1
� �
�*M*0 N*A @ �( �� ( �J 7� (����&M� #�

��&� �"#HA&
IHJ�+� (0#�� J 4
� �!/$	 6 �� 8 ��) $C�� 
O)!: �� �E c
�$� �A)Y(,!�E�!�.BC0)W(N*A @

J�*F�E ���&M� �� �� ���4( !*5&$*�� 6 �� 7�"#HA&
IH X�*@�&�E
]��[�� ��.� !"� ., $�67#HA&-*�� #� �"#HA&
IHJ �F*A @ 

��  **g@ 1
#!�E �@!/A ., $�6 �)!]� ;� **g@71
� �F*A @ 
1*�# �� �"#HA&
IHJ�V/+��.	�7�&$]� 7�/F�  ( Al �� 

�( !/'F��&" �6R
) Q
 ��&/L ��'@ N+�/����&0 ]�Y[.7� (
O&F*K�E �)# #� ,��K$+� �( �V/+���X���
4M" #HA&
IHJ 

��\/� 7���� !
�F� �"#HA&
IHJ �� 1
� �A !0�( 7!/(�+� ( 
�\�� �"#HA&
IHJ 7� ��&��+� ,�&(  m� .

7��� E�*� 7��F>������� �� �����  �!���
��" 	�G�� �� 
������� H���> 

6R
) #��O&F*K�E �
�*M*0&5I 7�"�
�J  (  $.*( �A �" 7
�*�&/
# �+� (,!0 BD�3 �$0�6 7�" ��
��� 7� ( �!��

�6R
)^*]� 7���� 6� 7�" �( �'$�� �
�M6��&�&$C@ 7�"
^*]� ,R
) 2��� ) 	 7�")subduction(�]KD �)�� )7�

)intraplate(�+� ,!0 ,��K$+� ]��[.O&F*K�E �( �$�(�) 7�"
 �2���) 	(S-Amph)،Na2O)TiO21*
�J �( �F�� 7 @

�]KD ��*� P�&�� 7�)I-Amph (!���� .,�� ���&M� U�+� ( 7!/(
 �@�&$�&A �
�M6��&/C@]��[O&F*K�E , $�6 �� ��\/� 7�"7

O&F*K�E�� �� 8 2���) 	 �f�/� �( �$�(�) 7�"!� *6 )BC0
�.(!���� ���&�M" BA ?/+ �M*0&5I c
�$� �( �V*$� 1
� ]Z[.

��!��  -
� l f #�AlIV=1.5 �(^*]� 2
�!: # � ��&/L
O&F*K�E �
�M6��&�&$C@�+� ,!0 �$	 6  m� �� �".�(��&6 7�

 #�  @��( T�8�� �AZ/�O&F*K�E �( �$�(�) �
�" �� �A !��
 �)!3 �� 7�"��.	��^*]� �� ) ��(&'*A �$_�+ 1*�# 7�"

�� BC0 �+&8  5�4:#�  @ 1*
�J T�8�� ) !� *6 Z/�l S� 
O&F*K�E��� A �� �A !/$�" 7�",��8 O�S	 7�" B*C.@ 7�

,!0!��]�WX��[.��!�� �( �:&@ �( ) U�+� 1
�  (AlIV)O)!:
�( $.*(O&F*K�E��\/� 7�"7 $MA  
���� �+� ( ��&� 
#�Z/�) �$0�� 3 ) M'8 ���*0�,��8 O�S	 7�( �$�(�) 7�

�� �� 8 2���) 	 �M*0&5I �+� ( #� BD�3 c
�$� �( �A !� *6
���� ���&�M" BA ?/+]Z.[

:+�I,��,!//A �!: 7!/(���4( !*5&$*�� 6 �� �"#HA&
IHJ 7.

:+�J,�� ���&M�O&F*K�E �
�M6��&�&$C@ 7!/(���4( !*5&$*�� 6 7�".
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��+!8 7 8�( �7 �&( �� 
� �+�/0 ���A ) �+�/0�&'( �'V� Z�Y

 ) ��
 ( ( ����CM"]��[1*�# !"�&0 #� ,��K$+� �( �+�/0
�6R
) !*5&$*�� 6 1
� �A !���� ��.� 7!�E P&� j�*@�M6�� 7�"

7!*+� 4A � �( �*0�3 #� �E �
�*M*0 N*A @ ) �$0����  @-
�&0.�( m���
 ( ( ]Z[���\/� 7)� !*5&$*�� 6 1
� 72���) 	 
��ML)�$+&J7�( L �+&��*8� (3 ) ���� 7�: 9)b BD�

�$+&J �
 �$0&67�+&��*8� )��ML (74A � �� 
� �8�)  
# �(
���&	 �( 7 � @�&A �� �A �+� 7�"E��.K.@7�"�C"E ����4( 

��\'+ ,&A ) ��$K@)��$�A�J (�+� ,!0 ,� M".

��� 7����	#��$�%& 
��)� 	 #� �C
 O&F*K�E���A 1
 @ ���4( !*5&$*�� 6 , *@ 7�"

�+� .,!
!J 1
� #� �&'F@ O�3 �� 7�M6�� ��&( �/� 7�
&6
�+� 9E !�#�+ . ( jA�3 ��.	 1**S@ 7� ( O&F*K�E #� ��&MS�

�L&MV� �� �M6�� �&'F@ ^*]��� ,��K$+� 7!*5&$*�� 6 7�" -
�&0 .?/+ �� �V/+��.	 ) ��� �� ���A 1
 $�( O&F*K�E 7�"

�C"E 1
�bE X,�&@ T�M@ �� ��F
 �@ � 
# ��+� �
�*'8 7�" 7b&K� 
�C"E XN*A @ #�  m/	 D 7�*'8 7#�( 7�" X7!*+� �
 ^+�)!3 

�� �&'F$�, $�6 ��) �&0) ��� #� 7� #� ��.	��@Y�) ��(&'*A 
7��� ����� �@��Z��$��+ �:�� �+� ��!
�J �� 6]YX�.[

	#��$�%& 7��� 
O&F*K�E�( �"!*5&$*�� 6 7�" �&f,� $�67���.	 ��)E ( 7� ( )
�: �ML,�&@ �/
4-
 �� 8 ,��K$+� ��&� 7!*5&$*�� 6 7�"

�$	 6!�� ]�Y��i)��[.u)� �O&F*K�E 7� ( �V/+��.	 7�"
,#�!��  ( �/$F���!�� 7 *6AlO&F*K�E �� �&:&� ��!�� � 
# �!��

Al,�&@ 7 *-
�: �ML �( j*�$�� ��F@�� �� �+�" .�% "
 ��!��Al� �ML !0�(  $.*( O&F*K�E �� �&:&� ,!0 �F+�]

�&( !"�&_  $.*( .��!�� ��) AlO&F*K�E �� �&:&� ^
� 0 �( �"
) ^*]� �L&MV�) ,� A  **g@ B��&L #� 7� �\_ �L�( �V*$� ��

�� ,!0 �F+�]� ��.	 ���&0 .�6R
) 7���� !
�( O&F*K�E ��� -
�&0 T�V�� �S8�) ��.	 1**S@ �@ !0�(  
# � 0 �( �
�"

]�Y��i XY�[.�6R
) 1*�)����A �L&MV� �&:) � @��&A 7�"
 ?/+ �� 1K+� ) !/'F��&" ��*@&*( �#HA&
IHJ ��
�*'8��G+!'	

�+� . �&� 7�" $����J  -
� ) �R*�A� �6!�4
 6 ���� ���.	 
�A �+� BA ?/+ N*A @�M"�E 7�"��!�� �� Al �� �&:&� 

!���� 2�� !/'F��&" .��.	 �!/'F��&" N*A @ 1
� (�/( )�ML
�&'F@(�� 9�@#�( �� �M6�� ��MV�� !"� 

]��Y�)Y�[.�M" ��u)� 7�( ��.	 ��)E ( 7�" u)� 4:
 �*M0� ) �&+�!��]YY[�&:&� T&*/*�&�E ��4*� 7)� #� ^�	 

��� �&% 7 -
� 7�" $����J �( �:&@ �)!( ) !/'F��&" ��
�� �F+�]��&0.

���&M� #� ,��K$+� �(i $����J U�+� ( �A Al�F�� BA�(
Fe*/(Mg+Fe*) �+� ,!0 �3� f ]Y�[���(�
#�� ��&@
O&F*K�E �A � A, $�6 �� ���4( !*5&$*�� 6 7�"7��.	 i/��@

i/���(&'*A )F
 �@ �ML���@�Y $�&'*A (,!0 �&'F$�!��.
O&F*K�E �&'F@ ��.	 ��)E ( 7� ( �+� ( 1
� �� #� �(��$�� 7�"

( ��$_�/0 1*�# T&+ � u)� ���% 7�&$]� U�+� Al �&:&�
!0 ,��K$+� !/'F��&" �� ]�Y��iXY�[.O&� 	 U�+� (]�Y�

�i ����Y�[�,!0 �F+�]� ��.	 �/*.*( ��/����/���W/�
�WW/���.	 �/*MA )��/����/���i/��W�/��( ��( &'*A 

�F+�]� ���4( !*5&$*�� 6 7� ( N*@ @!�!0 .�F+�]� c
�$�7
u)� �( ��.	 �V/+��.	 c
�$� ) ,�&( j" Q
�4� �'$�� 7�"

 �� O&F*K�E �&'F@ ��.	 �T&*/*�&�E ��!�� U�+�  (�W/��@��/�
�� ��)E ( ��( &'*A!/A .

(�l� ]�� �( �:&@ �( ;� **g@ ��4*� �'A �&f �( ���!��$+� 7�"
u)� 1
� #� Q
 " 7� ( ,!�E �+��+� 4*%�� ��$F�� �" .��

�M"7u)� &	 7�"��/% kC��.	 �!�!0 7�)E��
 ��( �� �
�( ^�	 ^*]� �� �&:&���!��Al ) ,!0 ,��� �F�� BA

�" $����J -
� 7^*]� 7���  *m� �+� ,�&F� �:&@ ��&� .
�*M0�) �&+�!�� )���Z(]YY[��!�� �A !���� ��.�Al BA

) ^*]� 7��� �( �C'( ��.	 �( ��/@ �� *�A� �6!�4
 6R4*� �
� ��F@�� ��) �+ ( �� ��&� 	�!���� �5���  
# ;�&D:

P (±0/6kbar)=-3.01+4.76 Altotal – {(T [°C]-
675)/85}*{0.53 Altotal +0.005294*(T[°C]-675)} 
r 2=0.99 

u)� �( �F�� �\_ 1
 $MA 7���� �\(�� 1
��+�  -
� 7�" .
�F+�]� u)� 1
� �( �V/+��.	 ;�F+�]� c
�$�!�!0 .�/*MA

�*� �/*.*( )N*@ @ �( �*M0� ) �&+!�� u)� �( ��.	 1*-�
�Y/�)Y�/�!0 �F+�]� ��( &'*A !�.
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!':Y�,��M0 ��4*
�J ����� ��� 7� ( O&F*K�E ���A �M*0 #� ,��K$+�X� 6 �V/+��.	 !*5&$*����4( ...  Z��

:+�K���&M� Altotal �( �F�� XFe*O&F*K�E �A �", $�6�� ��.� �� ���4( !*5&$*�� 6 B*C.@ ��.	 !"�]Y� .[

 �0�
$�/ 	#����� 7�����C��'-CD 
 
L�/. � 
�0� 4.$]Y�[

!��&") 7!�&'( ]Y�[2/A�) U�+� ( �V/+��� 7� ( �� �0)�
�*���XO&F*K�E �)# #� ,��K$+� �( �*�&� @ X#HA&
IHJ 

!�� A �5��� ��
4M" .1*( 7�"��� 7� ( c/+��� 1*�# 1
�
Z�� �@ �����:�� 7�+� ,��K$+� B(�8 �� 6 �$��+ .�V�E #�

�F+�]� �A7��.	 #� �S(�@ �V/+��� 1*�# u)� 1
� �� ��� 
+� �&m/� 1*M" �( �&0 �F+�]� 4*� ��.	 �@ �+� T#� ��

O&F*K�E ) ,� A 9��$�� �� ��
4M" 7�"#HA&
IHJ ) �"
�E 7� ( �V/+��.	 1*�# ) �V/+��� 1*�# ;�F+�]� T�V�� �"

!0 .�M" �� ��.	 1*�# #� ,��K$+� �( �V/+��� ^(�)� 7
�*M0� �V/+��.	]Y�[!0 �F+�]� .U�+� ( c/+��� 1
�

� 
# �\(� �+� ��&$+�:
T (±311 kbar) = 0.677P (kbar)-48.98+YAb/-0.0429-
0.0083144Ln(Si-4/8-Si)XAb

Plg 
��\(�� 1�
� ��T�1
&�'A N��3  �( �����S@ 7����P��.�	

 ���(&'*A N�3 (Si �&*@��A ��!�S@ O&�� 	 �� j*��*'*+ 7��"
 O&F*K�E 7��$_�+XAb

Plag #HA&�
IHJ �� �*F�E !D�� ��4*� 
���!�� �+YAb �� �+� �(  
# ^(�)� #�!
E:

XAb>0.5, YAb= 0
XAb<0.5,  YAb = 8.06 + 25.5(1-XAb )2

��� u)� 1
� #� ,��K$+� �(7�� #HA&
IHJ ) O&F*K�E O��S@ 
��&M� #� ���4( !*5&$*�� 6 7�"W���:�� 7�$��+ �@ �� 6�Y� 
�:��7�$��+ �� 6��  **g@!/A.

��CM" ) O��/
)��]�W[7�"��.�	 �� ��  
# 7 �\(�� 4*� Y�X�
�6!��4
 6 ) ��(&'*AHM-QFM O���S@ 7���� 1*�*S@ 7� �( 

,� A �5��� #HA&
IHJ ) !/'F��&"!��.
T [ºC] = 654.9 + 25.3P 
��( ,!�0 �F�+�]� 7���� ��/*MA ) �/*.*( ��( O&� 	 U�+� (

 �(  (� ( N*@ @�Z� )W���:�� 7�� 6 �$��+ �!.

" 7��F>������� :�+%> E�*� �M�N�� 	" 
�'��/
u)� #� �C
?/+ �� �R*�A� �6!�4
 6 ��!�� �(�
#�� 7�" -

O&F*K�E N*A @ �+� ( �7b&K� 7�"  m� #� �A �+� �
�"
 7���� �
�*M*0AlIV>0.75�F�� 7���� )

Fe*/( Fe*+Mg)>0.3!/$�" ]YY[.4
� c
�$� ��*� #�
O&F*K�E �0#�� J
4*/� ���\/� 7�"?/+ 1
� 7�"!/'F��&"& �"

!/$�" ^
� 0 1
� ���� .�F��Fe*/( Fe*+Mg) �� 
#� 2
�!: !�)� 2
�4	� �( �"!/'F��&"&
4*/�Yi/.�@�W/.2
�4	�

��) !(�
 #� ��:) ���% T&/*�&�E ��!��W�/��@��/� **g@ 
��!/A .BC0 �� �C��/%�O&F*K�E �!0 ,��� ��.� ��&� 7�"

 ^
� 0 �� �+� (��$F�� �6!�4
 6,!0 B*C.@ ��( !�� .�%  "
!0�(  $MA �R*�A� �6!�4
 6Fe2+�� 7 $.*( ��!�� �( !��&@

�� �CF07�&0 1
4-
�: !/'F��&" .�F�� ��&( ��(Fe3+/Fe2+

 $.*( �/*.��: �L�(Mg �'*+) �( Al�&0 �� ]�[.7� ( 
�F+�]�7�\(�� #� �R*�A� �6!�4
 6 ��4*� 74�) 

]Y�[�+� ,!0 ,��K$+� :
Logƒo2= -30930/T+14.98+0.142 (P-1)/T 
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�
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