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2-  Population density = a number of crystal per volume area 
per average crystal size of the size interval 
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-�JA> @-� �!A?9 @
l,�� =y���)�#)(� - �
,5�F (�9�!6A)-�6#� ,( %5A�F �)�

@�!�)D5�Axio Scope Zeiss ( 5A� "�AG�()H6A��.(,�A�
 %,(5�( - L)� �X(�y @�;�( 	( "�� �9 �;�!?9 ��A
��!*	 @�A9 �A;

 �( 	( "��SPO %,(5�( 5�5� @�#. .MA
 �A9 �!?9 �; {-� +
( ��
 H#_3�� M
 - @!W#9)Box ( %�(� 0�'A� @!WA#9 �A9 ]E_*� 

���!� .%,(5�( �8�  #���F @(�9 %5�F �)� �9 @%,(5A�( =
,!> @
�A)( �!?9 �; @(�9 @!W#9 �?2( �!Q� D!y ��!?9 .@�A;�3�(��$

  #���F �?2( CSD �( A	( "�A� �A9 :;-<A$ +A
( �� %5� %��13)( 
CSD Correction%5�F �)� �9 5�( )D-5T�.(�A9 �AT!> �A9

 %,(5A�( - �A�(-(�	 ,( %5A�F �A)� �9 Y�\By( �(�!A8� ��A;�!?9 @
ln(population density) %,(5�( �9 �E�� %5� ��E3N( �!?9 @

5� L)� �{��� ,( -%,(5�( @�6
 �A;�!?9 @(�A9 %5� @�#.cm -
�48G> ���&j ��#�� @(�9cm-4�)( .

��07-� 05� �	��( CSD ��G
( - �&
56
 �9 �_K CSD�(- �*Q*� .h#� %5A*;� H#6'A> -� �#�-( @�; @CSD %,(5A�( @(�A9 - �� A9 @�A;

!��� �1X Mj0F (5E� ,( ��\ ��- �!��8� �1X �;�!�.
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5?T�~%��8� �� #
�$ ���~w > �)��9 =
,!%,(5�(P*) �� �;�!?9 @@�;. . .u��

��08D!E#1�F %5� +6)( �
!J> ��!8� ,( �6
 �� �!T!� @�;�)��9 ��!� @�;.

4 �9% #���F }
�3� CSDD!E#1�F @-� P*) ��!8� @�; +
�VF @�;.
5E am 1 5E am2 Al 4 am C1 am C2 am 1 C2 am 2

Total number 154 154 149 146 284 284 

Total volume (%) 12/3 12/3 12/4 10/3 11/3 11/3 

s 4/1 4/1 6/5 3/3 2/2 2/1 

Regress-intercept 7/94 9/62 9/63 9/62 10/88 7/63 

s 0/33 0/18 0/13 0/22 0/13 0/62 

Regress-slope -7/22 -11 -11/1 -12/9 -13/4 -5/63 

s 0/74 0/7 0/5 1 0/6 0/97 

Regress-volume (%) 43/6 43/3 31/8 30/9 52/3 67 

s 50/1 24/8 12/5 21/9 19 198/4 

Goodness of fit 0/7077 0/1967 0/3282 0/3552 0/06938 0/9533 

CHD2 am1 CHD2 am2 CHD2 Q dy2 am1 dy2 am2 IR am1 IR am2 
Total number 190 190 110 168 168 239 239 

Total volume (%) 13/4 13/4 3/05 11/3 11/3 12/3 12/3 

s 4/1 4/1 1/03 2/2 2/2 2/7 2/7 

Regress-intercept 9/9 4/77 9/64 10/24 7/94 10/22 7/05 

s 0/12 0/94 0/37 0/12 0/45 0/12 0/58 

Regress-slope -10/3 -2/64 -26/5 -11/7 -6/07 -9/7 -4/18 

s 0/4 0/8 3/3 0/4 0/7 0/42 0/67 

Regress-volume (%) 54/5 73/8 5/11 47/5 66/4 67/3 81/8 

s 19/1 725/3 7/45 15 103/6 23/1 212/9 

Goodness of fit 0/0373 0/7158 0/4325 0/2009 0/03732 0/3557 0/6398 

IR pl spd 2 am 5Or quartz IM pl 5 pl Al3 1 Al3 2 C3 
Total number 220 47/1 116 232 177 202 202 534 

Total volume (%) 25/6 5/13 3/04 12/2 29/3 8/18 8/18 11/2 

s 4/6 1/65 1/08 3 7/9 2/2 2/2 4/6 

Regress-intercept 9/37 8/29 9/07 9/58 9/22 9/74 9/26 9/78 

s 0/12 0/26 0/33 0/2 0/2 0/17 0/19 0/07 

Regress-slope -9/58 -11/1 -31/8 -16/5 -12/6 -20 -13/1 -20/6 

s 0/41 1 4 1/2 0/8 1/3 1 0/7 

Regress-volume (%) 79/9 15/9 3/42 19/8 45/6 14/1 47/1 12/9 
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�� ��3
F@�-5 0(�
( �)�*� ���� - �)�*��!?9 �?G� u�u

s 27/1 14/6 4/71 12/4 28 7/6 31/7 3/1 

Goodness of fit 0/7699 0/9571 0/4971 0/2566 0/9622 0/8412 0/9875 0/1606

�����  :;� 
�)��9 �A� 0�'A� %5A� "�G�( @�; �A� 5A;�CSD A9 �3�A9(- �

�� �A�- �A3#48T M> (|� - �_K  >�(!� - ,B�!
CB$ @�;�!?9
 D!E#1�F I!JK @(�(� �;-�. ��;CSD @(�(� �;-�. - �_K 

CSD 5*3�; �3#48T -� (|� - H6� �*Q*� )H6A������.(
�A;�!?9 ,( �A�*> �#48T M
 �!WX �9 �*E� %��) ��5� �e(�( (|�

 D!E#1�F @(�9 �8� ��; 5��9 5#1� 5�(!> .�;�*&
]�[�)( 5�34�
 �#48T -� kB3K( �
 - Y-�13� @�8.�� -� �6
 #	 kB3K( ��

 �9 �!?9 ,(CSD �A?X�� 5A*j �(5AK�  A#� - ��A2 - L#�3�� @
�� ��8.�� �!42 D!y �� �!?E> 5�(!>CSD H6A� �A*Q*� @�A;

 5
�8� ��G
( .+#*j �!WX (|�CSD ��!8� �� �
�; ��_*� @�;-
�9 �T!> �9 �)��9 ��!� @�)��9 �A�_*� �� �3	�. Y�!2 @�;

 Y-�A13� @�A8.�� -� kB3AK( �A9 �*E� @5;(!� �!WX "5\ -
]�[�� ��;�!?9 ,( �#48T -� kB3K( D�E�� �9 5*�(!>)�9 "(5��;

CSD 5��(� ��!f8; L; �9 �� �_K @�; (%�-� �!WAX -@�A;
 %�(� �� �A8.�� @�#&
�AT - �!4A2 D!Ay�� 05A� ��) �543�

5��9 .���#9 �9 �A��N( �&
� MAN�>( �� �A8.�� �5A43� @�A; @�A;
 �� �
�8.�� �?X�� 5*j ��G
( �\�9 5�(!> �A\�9 �3
��� - �!?E> @

��G
(CSD �!� H6� �*Q*� .�A3X �� �)( @�-F��
 �9 ",z
 %�-� -� ��*> +#A*j ��G
( @(�9 �!?E> ,( Y-�13� @CSD �	�A� 

�)( .�� :A8K �(5AK� H� ��CSD  %5A*;� 0�'A� �A##v> @
��A)( �!A?E> Z
(��� .:A�9 �A;�(�!8� +A
( �� ,( �
�A;CSD 

h#� �9 H6� �*Q*� �#�-�6#� �9 5*> @�; 0F ,( �38�AN - �A;
 h#� �9 �3�A9(- �� 9 @�;�!?9 �9 L
B� �� ��(!A� +A
( �A� 5A�(

 H6AA� 0!AAn8; %5AA� %��13AA)( @�AA;�(�!8�~�AA6\ �AA9 @�AA;
 �A�!. �9 ��)( %5� m�'�  #� �$!6)-�6#� @�A;�!?9 �A� @(

 @�A;�!?9 - MAj!� @�A;�!?9 - �(�!A8� �A)(� :A�9 �9 �� 9
5� %�(� �E�� �*Q*� �j :�9 �9 �*#�, �� �!T!� .

Z
(�A� �A)��9 ��A8.�� HA��6> 5A�-� - D5A� �)��9 @(�9
 �6
 #	)��'	 5*��� (�A)( ,�A#� ��!A� �A8.�� �!?E> D!y�� .,(

[�A>( ]A8\ �9 �8#�3�� ��
��!*	 �!?E> �9 �3�9(- ��'	 �	�y
.�� �� k!9�� �
�8�!� .������
��!*	 @-� �G*)��'	 @�;

 %,(5. �� �!T!� D!E#1�F %5*;� H#6'> @�;�� ��_*� @5A�(!>
 %5*;� 0�'� 5A��9 �
�8.�� MN�>( ]8\ @.�A*Q*� @�A;CSD 

�A� 0�'A� �)��9 ��!� �3�A; �A� 5A*;� +A
(�� 5A�� - �A
(,
��
��!*	 �8) �9 - %5� ,�SF L� �(54> �9 �� 9 @�;�!?9 ,( �;

 �A)( �A3	� :#A$ �A3�(-(�	 �(54> �9 �36j!� @�;�!?9 .��Ay ,(
 �)��9 �&
� ��A�,(��$  A
� @�; #���F }
�3� - @��&� P*) @�;

 �A�!8� �� (� D!AE#1�F i!� -� �!WX 0�'A� �A)��9 ��!A� @�A;
�� 5;� .D!E#1�F �D-( %-�. %,(5�( �9 @�; j!� @]A8\ �� �� M

%5� H#6'> L� �3E�� ��'	 -5�()�A38� "!A#*#�!�F 0( #� �9 (-
%�(� I�JAA3K( �!AAK �AA9 (� �AA#48T +
�3'AA#95AA�( ."-� %-�AA.

D!E#1�F %!�N @�; �3�A; �9 �3�9(- �� �3.� 9 %,(5�( �9 P�� @(-
+#
�$ �
�8.�� [�>( �� 5�� - �
(, �3'A#9 ��'	 - ]8\ - �>)�A9

 #9 "!#*#�!�F 0( #��3' (I�JA3K( �!K �9 (� �#48T +
�38�-
%�(� 5�()D-5T/-�.(��]#8\ �
�8.�� MN�>( �� ��#�X ��A>

D!E#1�F �3.� 9 @�;)%!�N �3'#9P�� @( (�3�; �9 i-�� - �
(,
 %��� 5�� MAN�>(�� �A8.�� @�#&
�AT - �!4A2 �A9 �fA) - 5�(

D!AAE#1�F�&
� ��>z�AA9 �
�AA8.�� %��AA� 5AA�� �AA9 i-�AA� �AA;AA�(5.
D!E#1�F �#K( @�;)�A38� �!A?E> ��'	 (�A9 �A
 @�A;�!?9 Y�!A2

 D!E#1�F �(�y( �� �
 - H�3�� 5A�� �%5A� �!A?E3� HEN ,( @�;
%���5�( .��#�X ��CSD �A�!8� �A9 �3�A9(- @�A; ��!A� @�A;

 L�� 5*
(�	 M
 ,( 5*3�; @5;�� ��)��9 :-� �A9 �;�!?9 kB3K(
 Y-�A13� �!A?E> ��'	 - h#��> �9 �#48T.CSD �A9 ��A2 @�A;

 - �+#
�$ ��'	 �9 @�;�!?9 �9 5*> h#�CSD H6A� �*Q*� @�;
 z�A9 ��'A	 �� �A3	�
 �!A?E> D!AE#1�F @�A;�!?9 �A9 "(�F h#� �9

�3�9(-5�(.
�)��9 �9 �T!> �9  #��A�F {-� �9 %5� "�G�( @�;CSD @-� 

�#)(� - �
,5�F @�A; #���F }
�A3� �A9 0F hA#��> - ��_*� @�;
�AA�,(��$  AA
��AA�� -��G*)��'AA	 )D-5AAT�-�H6AA� ��(

�� %5A� ��G
( �!?E> �?X�� �) �� �;�!?9 +
( �� �1. 0(!> 5A�( :
]#8\ �
�8.�� MN�>( �� �;�!?9 +
�3.� 9 �3�; �9 i-�� �> �
(,

 %��� 5�� -5�()�-5X ��'	~��9!?#� .(�8) �9 �8.�� �� ����,
 �A� �!42 z�9 5A*�)A#� 0�!A9 z�A9 �A9 �AT!> �A9 @�(5A
�$ 0(5

D!E#1�F([�>(�� ��>z�A9 �
�A8.�� @�A;)�-5AX @�;��'A	���
��9!?#� (�3�; @�A;�!?9 - �3A�(� �A�(�( 0�A*n8; 5A�� - �
(,

 - �36j!A� �A#�-( @�;�!?9 �9 �E�� %,(5�( ��Q� ,( �� D!E#1�F
 +#
�A$ �!?E> ��'	 @(�(� %5A� H#6'A> �5*3�A; @�A> �A�- �5A�(
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5?T�~%��8� �� #
�$ ���~w > �)��9 =
,!%,(5�(P*) �� �;�!?9 @@�;. . .u��

D!AAE#1�F "!AA) �AA#48T#� �AA9 �AA;�AA#�-�6�AA)( �3�AA9(- �AA; .
�#�-�6#� %�(� �� a_A)�� �8.�� =
�) 05� ��) D!y�� �;-

5�( .H6� ���b0�6� 0�(� 0�'� @(�9 �3'&�(�) �(�!8� �@�A;
 �A9 %(�A8; �1)!3#� ���\ =_�� M
 �� �
�8.�� [�>( ���83X(

 ��
��!*	 �	�9 H��6> �A9 0�A��!42 D!Ay �� D!AE#1�F @�;
 @!&�( - a_)CSD �y!9�� 5� %�(� 0�'�.

D!E#1�F z!2( �(59F @�;�8.���� �6*
( �9 �T!> �9 �A>�-, �A;
 �9 i-���!?E> �� �f) - 5**� 0( #� :;�� - �8.�� �!42 �9

 ��
��!*	 �RF ̀�3
��� - ,B�!
CB$ @�; �3�A; �9 i-��  >�(!� -

5�� - �
(, Y(5;�'A� �A9 �AT!> �A9 �A	�y ,( - ��A� 5A*;(!K
P*) @��&�)!WX 0!n8; 0!
,!?6�( �HAK(� D!AE#1�F ,( �
�;

 =y��� ,( @�(54> �� �;��f)5?	 (�
�#8#�!eC -)0(5�	 ���A�!�F 
�AA8.�� RF @z�AA9 0( AA#� HAA#�� �AA9 �AA� "!AA#$-�!
 ��!WAAX

��
��!*	 D!E#1�F 0(-(�	 @�;����� Y�fA)5?	 �!?E> �9 5�(!>
 �!A� %�(� �E�A� :
(5T �
��� HX(��(�A� ��A1. 0(!A> �A�

�3�; �A
(, ��A
��!*	 5A�� -�A9 � >�(!A� - ,B�!A
CB$ @�A;
 �3�9(- a_) �9 M
� � �
�8.�� [�>( �� �8.�� @�#&
�T �� �5�(

�� 5#
�> (� ���� -� +
( 0�!9 �3#48T M>5*�.
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�� ��3
F@�-5 0(�
( �)�*� ���� - �)�*��!?9 �?G� u�q

��0=�(�!8�CSD��
��!*	  >�(!� @�;)5Or,CHD2:��!8� ���)(�;(.

��0>�(�!8� CSD��
��!*	 ��!8� �� D!E#1�F @�; �#)(� - �3
,5�F @�;)�*Q*� ,( M
�; �)��9 �;CSD 0�'A� �A��.(5T l,�� =_�� M
 @-� (� 
��5;�(.
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5?T�~%��8� �� #
�$ ���~w > �)��9 =
,!%,(5�(P*) �� �;�!?9 @@�;. . .u��

��0?))A )BC
D(@�;�(�!8� �� :8K �&�!&j �9 �3�9(- CSD ��
��!*	�� ��!� D!E#1�F @�; �)��9)��!A� �5A43� l,�A� =y�A�� �A9 �A)��9
Mj!� - �� 9 D!E#1�F @�;�!?9(.
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�� ��3
F@�-5 0(�
( �)�*� ���� - �)�*��!?9 �?G� u��

��0 .�
�
?)F(�(�!8� �� :8K �&�!&j �9 �3�9(- @�;CSD��
��!*	�� �)��9 ��!� D!E#1�F @�;)��!A� �5A43� l,�� =y��� �A9 �A)��9
 �� 9 D!E#1�F @�;�!?9Mj!� -(.

4 �9*D!E#1�F @��3K�) Y�E)�Q� - ��,(��$  
�  #���F }
�3� ��!� @�;�)��9 
Label SiO2 TiO2 Al2O3 FeO* MnO MgO CaO Na2O K2O BaO SrO Tot 

IE-c4AmphCore-1 45/91 1/49 8/76 13/59 0/47 13/93 11/01 1/53 0/56 0/00 0/00 97/25

IE-c4Amph-2 46/85 1/36 8/07 13/25 0/49 14/53 10/94 1/38 0/53 0/00 0/00 97/40

IE-c4AmphRim-7 47/72 1/27 7/65 12/75 0/48 14/80 10/97 1/35 0/48 0/01 0/00 97/48

IE-c4AmphRim-8 47/95 1/30 7/61 12/67 0/50 14/56 10/89 1/36 0/52 0/02 0/03 98/41

A3-2-c1Amph-1 43/96 2/25 10/44 13/32 0/23 13/85 10/90 2/11 0/45 0/04 0/03 97/58

A3-2-c1Amph-2 43/99 2/16 10/45 13/31 0/21 14/06 10/86 2/18 0/44 0/00 0/00 97/66

A3-2-c1Amph-6 44/20 1/93 10/13 13/22 0/25 14/08 10/70 2/12 0/35 0/00 0/02 97/00

511-c1Amph-1 47/67 1/43 7/18 11/15 0/63 16/15 10/89 1/98 0/47 0/01 0/00 97/56

511-c1Amph-2 46/56 1/50 7/80 11/73 0/52 15/55 10/89 2/07 0/50 0/00 0/02 97/14

511-c1Amph-6 45/05 1/58 8/88 12/14 0/53 14/89 10/99 2/23 0/74 0/02 0/02 97/07

511-c1Amph-7 46/99 1/42 7/80 10/94 0/59 16/06 11/02 2/04 0/56 0/05 0/01 97/48

C1-c2AmphCore-1 42/28 1/90 13/13 11/81 0/26 13/58 11/33 2/17 0/57 0/09 0/01 97/13

C1-c2Amph-2 42/29 1/94 13/27 11/37 0/31 13/90 11/57 2/18 0/52 0/06 0/03 97/44

C1-c2AmphRim-7 46/37 1/44 8/31 13/62 0/53 14/02 10/92 1/46 0/53 0/00 0/00 97/20

C1-c2AmphRim-8 45/49 1/59 9/00 13/54 0/48 13/87 10/86 1/64 0/64 0/00 0/02 97/13
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5?T�~%��8� �� #
�$ ���~w > �)��9 =
,!%,(5�(P*) �� �;�!?9 @@�;. . .u��

4 �9 .�
�
*D!E#1�F @��3K�) Y�E)�Q� - ��,(��$  
�  #���F }
�3� �)��9 ��!� @�;.
Label Si Ti Al Fe Mn Mg Ca Sr Ba Na K اYOZQنJK GLMNOPGQ RSHGTU٢٣اGHس F Cl Sum 

IE-c4AmphCore- 6/816 0/166 1/533 1/688 0/059 3/082 1/752 0/000 0/000 0/442 0/106 0/207 0/032 15/64
IE-c4Amph 6/899 0/151 1/401 1/632 0/061 3/190 1/726 0/000 0/000 0/395 0/099 0/084 0/032 15/55

IE-c4AmphRim1 6/993 0/140 1/322 1/562 0/059 3/233 1/722 0/000 0/001 0/384 0/089 0/093 0/028 15/50
IE-c4AmphRim2 7/032 0/143 1/315 1/554 0/062 3/182 1/710 0/003 0/001 0/386 0/096 0/123 0/029 15/48
A3-2-c1Amph-1 6/509 0/251 1/821 1/650 0/029 3/057 1/729 0/002 0/002 0/605 0/085 0/101 0/029 15/74
A3-2-c1Amph-2 6/516 0/240 1/825 1/649 0/026 3/103 1/724 0/000 0/000 0/625 0/083 0/187 0/028 15/79
A3-2-c1Amph-6 6/567 0/216 1/773 1/643 0/031 3/119 1/702 0/002 0/000 0/612 0/067 0/096 0/027 15/73

511-c1Amp1 6/972 0/157 1/237 1/363 0/078 3/521 1/706 0/000 0/001 0/561 0/088 0/198 0/018 15/68
511-c1Amp2 6/879 0/167 1/359 1/449 0/066 3/424 1/724 0/001 0/000 0/593 0/094 0/240 0/036 15/75
511-c1Amp6 6/701 0/177 1/556 1/510 0/067 3/301 1/752 0/001 0/001 0/642 0/140 0/179 0/046 15/84
511-c1Amp7 6/886 0/157 1/346 1/341 0/074 3/509 1/730 0/001 0/003 0/578 0/104 0/178 0/030 15/73

C1-c2AmphCore1 6/258 0/211 2/291 1/461 0/033 2/996 1/796 0/001 0/005 0/622 0/107 0/054 0/010 15/78
C1-c2Amph2 6/229 0/215 2/304 1/400 0/039 3/053 1/827 0/003 0/003 0/622 0/098 0/047 0/009 15/79

C1-c2AmphRim7 6/852 0/160 1/447 1/683 0/066 3/088 1/728 0/000 0/000 0/419 0/100 0/007 0/031 15/54
C1-c2AmphRim8 6/752 0/177 1/575 1/680 0/060 3/067 1/728 0/002 0/000 0/471 0/121 0/074 0/035 15/63

4 �97��� }
�3� �D!E#1�F �G*) ��'	 �)��9 ��!� @�;.
Samples T˚C [11] T˚C [12] P kbr [13] Depth (km) 

IE-c4AmphCore-1 742 742 4/17 15/45 
IE-c4AmphRim-6 702 697 3/39 12/56 
IE-c4AmphRim-7 711 707 3/20 11/85 
IE-c5Amph2Cor-1 823 823 8/00 29/63 
IE-c5Amph2Cor-2 728 726 4/17 15/46 

IE-c5Amph2-3 754 755 4/80 17/79 
IE-c5Amph2-4 757 758 4/80 17/79 

A3-1-c1Amph-2 582 581/68 -0/83 -3/07 
A3-1-c1Amph-3 608 600 -0/77 -2/84 
A3-1-c1Amph-4 602 548 -0/01 -0/03 

A3-1-c3AmpCore-1 810 810 7/43 27/52 
A3-1-c3AmpCore-2 783 784 8/40 31/10 

A3-1-c3Amp-3 807 807 7/59 28/10 
A3-1-c3AmpRim-8 825 825 5/75 21/29 
A3-1-c3AmpRim-9 876 870 5/67 21/00 

A3-1-c3AmpRim-10 888 881 5/44 20/14 
C3 z2-74core 830 829 7/53 27/88 
C3 z2-73 rim 717 715 3/23 11/97 

5E-c3-Amph-1 806 807 8/14 30/16 
5E-c3-Amph-2 786 786 8/49 31/46 
5E-c3-Amph-3 794 795 8/21 30/41 
5E-c3-Amph-4 807 807 8/28 30/69 
5E-c3-Amph-5 805 806 8/34 30/88 
5E-c1-Amph-2 664 648 -0/31 -1/14 
5E-c1-Amph-3 645 621 -0/28 -1/05 
5E-c2-Amph-1 755 755 4/17 15/44 
5E-c2-Amph-2 750 750 4/21 15/58 
5E-c2-Amph-3 778 778 4/67 17/31 

C1-c2AmphCore-1 796 797 7/77 28/79 
C1-c2Amph-2 801 801 7/83 29/01 

C1-c2AmphRim-6 743 743 4/64 17/20 
C1-c2AmphRim-7 735 734 3/80 14/06 

A3-2-c1Amph-1basic enclave 843 841 5/54 20/53 
A3-2-c1Amph-2 830 828 5/54 20/50 
A3-2-c2Amph-1 817 817 6/45 23/88 
A3-2-c2Amph-2 795 796 6/83 25/28 
A3-2-c3-Amph-1 810 810 5/69 21/08 
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A3-2-c3-Amph-2 833 832 5/45 20/18 
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