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�a  
H9 H34 H36 H47 H77 H80 H32 H35 H50 H33 H37 H48 D10 D11 

SiO2 �n/q� q�/qm n�/qm oq/qm ��/q� ��/q� nq/q� ��/q� ��/q� �p/q� �o/qq n�/q� pn/m� o�/m� 
TiO2 ��/� ��/� ��/� ��/� ��/� ��/� ��/� �q/� ��/� ��/� ��/� ��/� ��/� ��/�
Al2O3 qm/� qo/� qq/� ��/� �o/� m�/� m�/� �o/� po/� ��/� ��/� �n/� ��/� �m/�
Cr2O3 ��/� pm/� ��/� �m/� ��/� �m�/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�
FeO ��/o o�/q qn/q �m/m o�/� qo/q oo/� ��/� pn/p q�/p pn/� n�/m m�/�� �m/�� 
MnO �q/� �o/� �n/� ��/� �o/� �n/� ��/� ��/� �o/� �o/� �p/� q �m/� ��/�
MgO qp/mm �o/mn p�/mo qp/mn ��/m� ��/mo ��/m� qp/mp p�/m� ��/mo p�/m� qn/m� m�/�� �n/�o 
CaO ��/� �o/� ��/� �p/� �n/� ��/� �q/� �m/� ��/� �n/� ��/� ��/� ��/� �n/�
Na2O ��/� ��/� ��/� ��/� ��/� ��/� ��/� �q/� ��/� �q/� ��/� ��/� ��/� ��/�
K2O ��/� ��/� ��/� ��/� ��/� �m/� ��/� ��/� �n/� ��/� ��/� ��/� �m/� �m/�
NiO p�/� �p/� ��/� ��/� pp/� qo/� ��/� ��/� �q/� pn/� qq/� pp/� �q/� ��/�

Totals �q/om ��/on p�/on n�/op �m/op p�/op mn/o� n�/n� m�/op qp/op nn/on on/o� �q/on qp/oo 

Oxygen(p.f.u) n n n n n n n n n n n n n n
Si ��/� �o/� �o/� �/� �m/� �m/� ��/� ��/� ��/� ��/� ��/� �m/� ��/� ��/�
Ti ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

Al �m/� �m/� �m/� ��/� ��/� ��/� ��/� ��/� �m/� ��/� ��/� ��/� ��/� ��/�
Fe3+ ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� op/�
Cr ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

Fe2+ mq/� ��/� �o/� �p/� ��/� �o/� �o/� �p/� �m/� ��/� ��/� �p/� mp/� q�/�
Mn ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�
Mg pm/� ��/� n�/� n�/� o�/� nq/� nm/� n�/� ��/� np/� o�/� o�/� �q/� �p/�
Ca ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�
Ni ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�
Na ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�
K ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

tot.cat. p p p p p p p p p p p p p p
Mg# oo/� �m/� �q/� �p/� ��/� �q/� �n/� �m/� ��/� �m/� �n/� �p/� �n/� �m/�
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�5� 2 $�����6A�# 8�4%{S�%!%/��0�* 3 �# �� �" -
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� 9�L�� G6�/*� 5%� �"
�/%!%/��0�* ,� �42�:/�$�$& �$& .9�_N@ ,� ��_#
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�	3[���)�� +%�, 8'5%�1 �*�!&�)�� ,� M�P/@� �# �	�# �/%�6%	� 88iRSSSS :U�;& ���L�%* '�8I11 �)U��R .(b:$!#�;  �%_@6�
�%�2�� 8��/A�* �2, 2� +%# �*��# ��6� �/%�6%	�T�$!�* 2 �/A�T��L�%*.w:�)���%�6%	� �7$! ��0 8'5%�1 �%_@6� 2 ���
� 8�" +%(�� 8

�1 82� �*��# ��6�)��6;��# �"�6;!A� ,� '$! ��0 �6K'$& �&���# �/%!%/��0�* 8�"$�� .(���;4 ��3>& # 8�"��Z/A� �" ��/	�7��  �# '$&
�
, ��&�*� :

atg = antigorite, chry = chrysotile, liz = lizardite, ol = olivine, opx = orthopyroxene, ref light = reflect light, xpl light = 
crossed polars light, SEM = Scaning Electron Microprobe       
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�# 2 +� 2�%06!%a  �+� 2�%064��Y2�  �;  ��5%� 3!%x*� 
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3>&�%%C4 ���1 2 �*� �/*J 2�%	�60 2,� 3D�B 8�"

�/&67 8�"��)	�� ��)� �� 8�$!"� .�t�1 ,� 9$& � 
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� ��*� 92�:/� ���N!� 8�"
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� �/%42$
�0 8�" 8
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6%�� 8�
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'$& �/%!%/��0�*$�� .+
� �# '2Jd �'2�7 +
� ��%�� � +
6 �"
�/	� +%# ,� OJ�� +� 2�%064�� �$��'$& �/%/*�# OJ��  5%� �"$�� .

��%/*�# 2 �*� +
6%�� ���*�7� ,� 3D�B +%/��0�* ��
���5%�
 �*� +� 2�%064�� �
5t4 ,� 3D�B +%/��0�*]{[�=� ,� 2

�/	�# �=� ,� ��2 `�*� �
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$& $"�6A '��&� �al�� +
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$aL ���'��;& �����#�m�� ���  2 �*�!&'6E����  3%>)4 �%!%/��0�* �� +%/��0�* '2�7 8�"8�". . .���

��������������� � �)���! "$	�)��!��� 
:Wicks 2
����>;"]�[�/%!%/��0�* 8��# �� W$� �* ��=� �� +
6%�� �$&

�/	�7�%!%/��0�* �� 2 $���L�� -
�5	� �# ���N!� 8�" 8
�/%!%/��0�* �# �  $�$& '��� X%�)4 �W$� �* +
� ��$&
$��
, ��& :W2� W$� :�/%!%/��0�* G�/�7 ���� �6���%0 �$&

�@�# 2 +
6%��$���I*2 �� V��* +
6%�� �.G�/�7 �# W$� +
�
�>P& �	�# �*� '��;" �!& �d�* �	�# 2 8�)�/%!%/��0�*-

�!* �� +
6%�� �$& '2�7 8�"U.(Y2� W$� :'��#2� G�/�7 -
�/%!%/��0�* 8+
6%�� �� �$&�@�# 8�"W2� W$� ,� '$��� .+
�

�/%!%/��0�* ,� �0 ���B+
6%�� �� �'��#2� �$&�� �� �" $"�
�>P& �	�# G�/�7 �# 2�*� '��;" �!& �d�* �	�# 2 8�

)�/%!%/��0�*�!* �� +
6%�� �$& '2�7 8�"i2�.(W$�
Y6* :�/%!%/��0�* G�/�7+%#,� �4 �$&���� 3��  +/	� 8

+
6%�� .��5%� �# 2 8��6� ��!& �d�* �	�# ��t
� �# ��6� +
�
V �>P& �	�# 8�4 �*� '��;" 8�)%/��0�*�/%! �� +
6%�� �$&

�!* '2�7 8�"i2�.(
�/%!%/��0�* 8��# 8���!)%0 W$�+
6%�� �$& �6L6� 8�"

�!* �� I*64 �  �*� �
�$/#� W$� ���N!� W2� '2�7 8�"
Wicks ����>;" 2]�[�*� '$& �1 �# ^�# �� 2 $& �]��� �.

+
6%�� �%�2� �	�#���� ��"�# 2 '�6# 8���A 2 �/�>& 9$&'$& -
�(/�>& ,�� �� 2 $���1 8�" 3%>)4 W�B �� �
���5%� �"

�*� .���� 8�/*�� �� �  �*� �!%/��0�* ��
���5%� +
6%�� 8�"
�#'�64 9�6D�/&� �
 2 8��� 3%>)4 8�P%	 �P& 8�" 2 �6&

��� W2� 8�* �aA�$4 8�")V ��, 2 �t���� �8�/� �A��� (
�� ��)� ��&6��A 8���� Ô 6;_� 2 $"��*� �L6� �.+%# ,��

�
���5%��%&�B 8�"�/�" 2 8� �	�# I*2 �� V��* +
6%�� 8�"
�>P&���� 2 �*� ����7�� 2 V%�/�� �8��7� �# �  +
6%�� 8�" -

'$& �K�B� �/
���5%� 8�" ���>
 OJ��  8�6� �=� ,� �$��
$!/�" .�� ��)� �al�� +
� 9�_N@ ��=� ��6� 8�"�6a# �  $"�
�/�>&
 '$&�&�� +
6%�� �6a# \$�� .+
6%�� ,� '2�7 +
� 8�"

�!*+
6%�� �%P& ��/	�# �=� ,� ��"�%!%/��0�* �� �6L6� 8�"-
$!/�" +0�u M6@ �� ���
��� �#6!L -�# 8�"]�.[v@�2 ��

�(/�>& 3����  �	�# �  +
6%�� 8�"�6a# �� �%�2� 8�"
)Kernel (�� �� $�,�*]US[4 y2�& 8��# �� �!%�, �+
6%�� �
5t

�� V"��	�/%!%/��0�* y2�& 2 $!! ���� �$& ,� +
6%�� 8�"
�(/�>& +%;" 3E��*�" .�(/�>& y6� �# �/�# �%�2� 8�"

�/%!%/��0�* ,� �0 �+
6%�� �� +
6%�� �� ��$&��	�# y6� 
�� 92�:/�,� $!4��Pd �  �6& ��t
� $��64:

[�� (�>P& �	�# 8�)Mesh texture(& �d�* 2�!
)Hourglass texture (�(/�>& 3E� �� �  ��d�_& 8�"

'$& ��t
� �+
6%�� �� �%�2� V=!��� �
 2 V=!� $��)3>&}[��2
b<%4�4 �# .(�(/�>&�>P& �	�# 3%>)4 V=!��� 8�" 2 8�

�(/�>&V=!� 8�"�� �� �!& �d�* �	�# ��4 $�,�*]�.[
�	�# +
� ,� 3D�B +%/��0�**� �
���5%� ��" 2� +
� 92�:4 2 �

�1 8�"�� 3>& �� �	�# �� �  �*�" 3>&}[��2b)�#-
<%4�4 ($�� '$& '��� ��)�.�7� 3>& �6���%0 �/
���5%� 8�"

�%�2� 3>& ,� OJ��  �+
6%�� 9�,�6� �# 2 '��  82�%0 �6a# 8
�(/	�2�	 �")3>&qw(�(/�L�# �
 28�")3>&q9(�1
'��  $&�$�� .3>&p[���
6Z4 SEM �>P& �	�# 8� 3>& 2

Rb�>P& �	�# �� �/
���5%� 8�"�P%	 �P& 8���6;� �
6Z4 8�
�� ��)� ��$"�.

b(8��6� �	�#)Banded-growth texture :( '�7�"
�(/�>&���� �� �%�2� 8�"�# +
6%�� 8�" 8,�6� 2 V=!� 9�6D

�/%!%/��0�* �$&�# '$& ��t
��7� 3%>)4 2 �$&�5%� 8�" �
��
�# 5%��(/�>& +%;" 9�,�6��� 9�6D V=!� 8�" �� 2 ��%7

�	�# �
����� �� �;=!� ��%�# 8��6� 8�" $�,�*)3>&Rw.(
Francis]UU[�JND� �# �� �	�# +
� $&� �
 2 8��6� $&� 8�"

'��6
� �1 2 '��  �	�_� $!��� �d6;t� ���7� ,� 8�2� 8�" 
$>
 �# 8,�6� O�P
��4 �/;�@�� �(
$��� .


�	>[��T�>P& �	�# �/
u�6#,��" ���� �!* �� 8�)�aA�$4 �6� �� .(bT�/�" �# �/%�2� ���� �!* �� �!& �d�* �	�# �# ,6!" �  �!
6%�� 
�*� '$)� 3
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6z%�� �z��� �z(/	.9T
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8$;B�8$;E� ��60 ���
� �*�!& ���  2 �*�!&�6a# �at� ���

 


�	@[�� T�>P& �	�# �
6Z4 �� 8�SEM .bT�>P& �	�# H��K� �� �/
���5%� 8�"�P%	 �P& $&� �(�6(. ,� 8���6;� �
6Z4 8�.wT,� �
�;� 
� ���� �!* �� 8��6� �	�#�/%!%/��0�* �/%�2 '$&)�aA�$4 �6� ��.(
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�(/�>& �	�# �$&�# ��L2$!. y6� ,� +
6%�� �� �%�2� 8�"
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)3>&|[��(�
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�0 8�" ��L2$!. 2 V=!� 8�"
�� ��t
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�
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6%���� 82�$!  .�1 �A�. +
��� ����� �$@ �
 �  $#�

�6& Y�;4 '��& �
 2 $��;� �@�# �!
6%�� �%" .�aB�� $!. $&�-

��N!� \
 �
���5%� 8��� ��t
� �� 8��/A�* 8$!# �  $! 
�7� �6L2 �# <a�� �/%/!(� 8�"�� X�)� �6&)3>&|b2

w.(
�/%!%/��0�* 8��# 8���!)%0 W$�+
6%�� �$& �6L6� 8�"

�!* �� '2�7 8�"i2�W$� ,� Y6* �
 2 Y2� W$� �8�"
��N� I*64 '$&Wicks ����>;" 2]�[�*� .,� '2�7 +
� ��

�!*+
6%�� ��"�	�# ��%� �� '$��;%@�# 8�"�>P& 8�" �8�
 ��L2$!. ��!& �d�* $!
��	 �%��4 �E4 '��#2� �8��6� �
 2

�/%!%/��0�*�/	�7 ���@ �$&�# 2 $���/	� +%# ,� 3��  �6K �$��
�#8�6K���� �%" �  �# 2 '$��;� �@�# �!* �� �;��* +
6%�� 8

'$& +
5(
�L \��4 �
 2 �%/!(� ��%*2�# �+%/��0�*$�� .
�/%!%/��0�*�	�# �6���%0 �� �$&�>P& 8�"
 2 8� �

�!* $!��� ��L2$!. 2 8�P%	 �P& 3%>)4 �# 3P@ '2�7 8�"
���� �
 �(�6(. ��2 ��*� '�6# '��;" �/
���5%� 8�"

�/%!%/��0�*�	�# +
� ��%� �� �$& �� ��
, ��*� 92�:/� �"
+
6%�� 8�
��# ���� +
��/&�� ���@ ��	�)%0 �# �  
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6%�� +
� �$&
5t4 5%� ����5
� 8�"'$& �$�� .��
3>&{'$& '��� ��)� �!& �d�* �	�# 3%>)4 �(�6(. 
�*� .�aB�� �� 3>& +
� �� �P& 3%>)4 �# �
���5%� �W2� 8

[
�� ��%�# 8�"�P%	)�t���� �aA�$4 ��� �# (5 �� �;* �#
�*� '��  82�)%0 +
6%�� ���� .�/%!%/��0�* �x* 2 �$&

$& [@6/� �/
���5%� 8�"�P%	 �P& 3%>)4 ')�# Ô �;/B� 3%��
Y�;4'��& �$& (�@�# 2'$������� 8V��* �I*2 �� +
6%�� 8�"
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$aL ���'��;& �����#�m�� ���  2 �*�!&'6E����  3%>)4 �%!%/��0�* �� +%/��0�* '2�7 8�"8�". . .��m


�	B�L�� -
�5	� �/%!%/��0�* 8���� \
 �� �$& �!& �d�* �	�# 3%>)4 2 +
6%�� 8.�
���5%� '�64 8�" 8�/� �A 8� +%z�2� W6ZE� ���
�aB�� �/%!%/��0�* 8�/&� 2 $!/�" �$& �aB�� W6ZE� �+
6%�� I*2 �� �/
���5%� 8�" �0�* Y2� 8�/%!%/� $!/�" �$&)vK��/� �6� �� �
2�Z4
$!/�".(

�/%!%/��0�*�� y2�& '��#2� �$&+
� 2 �6&�@�# +
6%�� ��#-
�/&� �# �
���5%� 2 �/	� +%# ,� I*2 �� '$��� 2 �4$!a# 8�"

 92�:/� ���)'�%4 �aA�$4 ���3%>)4 �
���5%� ,� �4 �� '$&
�aB��'�%4 8�/� �A O�P��� 2 W2� 8(�*� '$& 3%>)4 .

85 �� -�# �� �
���5%� 3%>)4)�#3>& �� �  �4�6D{
��V%!%# (���� '��& <% �4 92�:4 �6g;" �a��6d �# $��64

�aB�� �# �P�� �aB�� +
�3P@ 8���)	 2 ��� I
��& 92�:4 
-! �2 Y�t�� +%B �� V �B 5 �� �� +
6%�� <% �4 92�:4 �
 2

�/&�� �(/�# ��%&�B �# �P��$&�# .�!* '2�7 +
� 8�"
�%42$
�0 ,� �/*� �1 �# �#�)��/&67 8�" ��;d �%�6%	� 8�

 �  �*�|S�/%!%/��0�* $D�� 3��& 2 '��  3;E4 �� �$&
�	�#�>P& 8�"�7� 82�B �/�
� �P& 2 8� 2 3%425
�  8�"

 $!/�" �%/!(�]U.[
�����# 
���� � �C��������! ������� :�!* �� ��6� 8�"

��# W6K �� �
 H��K� ,� Ô 6;_� �+� 2�%064�� 8�"�6a# ��*
�(/�>&���  �(
� �
 2 �%/*�# �# 2 ��*�7� ��" 86��� 8�"

'$& 3
$P4$�� .3>& ���[�� �/%/*�# �8�/*�� �� �$&
�(/�>&�# �%/*�# 2 '$& y2�& �6L6� 8�"�/&� 9�6D �
�"

W�B �� +� 2�%064�� 5 �� �;* �# �(/�>& 5 �� ,� $&� 
�*� .3>&�b�%/*�# $&� �(�6(. �8���6;� �
6Z4 ��

�� ��)�$"� .3>& ���w�� +� 2�%064�� �4^�# ��2��� �
�*� '$& '��� ��)� +
6%�� �# �P�� ���*�7� �#��# .+
� ��

 2 '��  3;d �*J 2�%	�60 \
 $!��� +� 2�%064�� ���6�
)��  \"J  3E� �� H��K� �/
���5%� 8�"��6� �)strain 

cap (�/	�7 ���@ �+� 2�%064�� �%�2� 3>& 9�,�6� �#$�� .��
3>&�[���/&� $&� �(�6(. �# �L64 �# �� ��/%/*�# 8�"-

+>& ��648�/*�� ��
, ��� X%�)4 �� +� 2�%064�� �%�2� 8�" 
�/&� $&� 82�%0 �%�2� �)��  ��6� 8�/*�� ,� �%/*�# 8�"
�*� '��  .3>&�b
6Z4 5%� 3>& 8���6;� ��[����
�� ��)�$"�.�/%/*�# Y�(!" �� �"�7 �+� 2�%064�� �$&

�/%/*�# ,� 3D�B �	��� +"1���� <��@ �� �$& �� 85
� 8�"
�� ���@ +� 2�%064�� �%&�B��aB \
 3%>)4 <P* 2 ��%7 8

�� +� 2�%064�� H��K� �� �/%/!(� �,�� �%�2� 3>& �  �6&
�1� �:B OJ��  ���$! )3>&�w.(�� +%!. l�aOJP@ 8�

 I*64Wittaker &Wicks]Ui[�*� '$& G��57 5%� .
��
� �P& +
� ,� �A�#�a%*2 �# O�$_# �"�/�1 8�
�67 8�"

�)
�'$& �%�2� 3>& �:B �d�# 2 �/	�7 �# �� $!��� $��)3>&
�9.(�/�1 �6L2�
�67�)
� 8�" I*64 OJP@ $!���Moore 2

�>;" ���]U�[�*� '$& �	�_� 5%�.


�	D[��T�/&� $&� ,��1 �(/�>& 8�/*�� �� �%/*�# 8�" +� 2�%064�� �6a# �� �")�aA�$4 �6� �� .(bT�/&� $&� ,��1 ,� 8���6;� �
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