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Abstract: Eastern Birjand ophiolitic complex consist of different rock types 
of a complete ophiolitic sequence. Three groups of amphiboles which exist in 
metabasites of this ophiolitic complex are of: calcic amphiboles, such as 
actinolite-tremolite and magnesio-hornblende; calcic-sodic amphiboles, e.g. 
vinchite and barroisite; and sodic-amphiboles, e.g., glaucophane, magnesio-
riebeckite and ferro-glaucophane. Petrographic studies, geothermobarometry 
results and composition of minerals, especially amphiboles in mineral 
assemblage of different metamorphic rocks clearly indicate pressure-
temperature variations of metabasites within different evolutionary stages. 
This indicates that subduction and subsequent thrusting are occurred in the 
studied area. 
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1��23 �&�)��4� �>� ��e� >��J�4 1�`a �C	 �[a +�&�C��' 7�C� �C�*��� >�f�#>�C�g 
89D# �I�<�� "]�"`[jk�" ��� ��� .�C�)��4� >�'PC �CV�VU >� �k�C� WC;�  9�C	

+��&�)��4� 7�� ��� ���9� B'f�* +>�&I�� �"! >� ��&.�� (�>�Ijk�" ��� ��� )6��
�.(�"!  9�+>�&I�������4 1l�U 89 C+O�mN��9��  �g ��>�I >� BC' �C�� ����.# "

n��� "�  �� �V�VU�>�k ��2�< +� )��Q4� (�C�� ���� �C���/ 
C< B� �> ���A " ��� jk�" G�) "
]Y[.��o��� f"> B� p�H  �  ���	 39Ar-40Ar 5�� +"> B' +�< ��C� ��C3�� ���#�#�

��� ]q[�4 r�k"  � ��5�� >� ���#�#� +�<��9 C�s�" !� �C�)�?�@A (�C�>����>� +�<O�C	  ��9
 ��� ��Q&  9�9! 1��	�' >�  �>�� ." W��>"�C4 ��C! �CV�VU >�  C�  9� !�CtA +���9�C* 
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+����� " ���2<B	����' +���9�*  � ���)��4�  9� +"> �u B' �&�)��4� 1��23  9� �9��� 

��C�� BC&4�# G>�CCJ �C�2�< " G�C) n�C�� 1Z@CJ"� �>�CI��  �.C/ BC��	�')C  ���Cv�'
 �&�9�&�� �,�w)�/ �	 (����"x��* 7�� R�2� �#���>  9� ��' ��"> x�t��� .B� �9��� ��

 �4  ��#� +�<��9 >� B' ���#�s�� ��C� �����  C� " >�C�?	 6���C	 +����C� 1C�)"�  C9>yA
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/���"��� ju�V >��-������' �B&9!�&.�� +�>�� +�< �9,��'� ��C��@� ++�C�>�# +
�CC�F�9" C �CC9D�E">�� +�CC9D�E">�� +�CC��?9>�9D�� C ��CC4�'��# +D	>��CC' +�9��.CC +

�CC���#�>�/ +�CC�3�4 +6CC�	"> +G"�CC�/� +�CC9D�E"!����'±�CC9D�E"! +� @CC�� ��CC�	�/A
 ��� � ��<�� 8/"� +�����' �9�� "  <A +�<��.'� .G"��/� (>�.I> B� ���"�./ ���#�#�

 5�� B��� ��)�?�@A��*� ��� � ��<�� D�� B��2�  9� >� )6��[�B.( >� �����  9�
B&4�9 R�Z	 ��A �.�� (>�.I> B� +�>����� .�)�I ��?)A " ���?9>�9D�� C ��4�'��# ��*"

� B9���z���� ���I>  9� �� ���)� ����	.

����$ & EF$ & ��������� ������� ����� 
��4 6�)� B� M9�C&� �B&C���  C9� ��C� 
�C3U !� +��#��* B3�&� >� " ��)�?�@A +�<D�)��A ���"

 C� �C��	 BC�)�H �>�C 1CVH� +�< 5�� >� ��)�?�@A x"�/"��� �"�&�)� +�<D�)��ABG>�CJ
 ����� R"��* >� �>� �< >� �<D�)��A ��`"[��� BE�>� ��� .�"�C&�)� +�C<D�)��A 6C�' M9�&�

@A x"�/"�����)�?�9�Bc 9� >���>�� p�VZ	 ������>�j*� ]q[��� ��A .

G&"#. ����� ��&9,��'� >� 89�� " 89�� C 8�.�' +��)�?�@A x"�/"��� �"�&�)� 19D3	 M9�&�
B�)�H �>� 1VH� (�� �&�)�?�@A G"��/� +��&9,��'� ".

Sample No D3a D3a F3(Mg-Core) F3(Fe-rim) FGE3 F2 F2a
Oxides/Min. am-ave gl-ave gl-ave gl-ave am- am-ave am--ave 

SiO2 �Y/Y^ }^/q\ Ya/q^ ��/q� qa/q[ }�/q� [Y/q�
TiO2 a�/a a`/a aq/a a`/a a[/a a�/a a[/a
Al2O3 aY/\ �\/�� [^/�� �\/�a ��/} q�/} \`/�
Cr2O3 a�/a a`/a aa/a aa/a a[/a a`/a a�/a
Fe2O3 Y`/[ aa/a aa/a aa/a �a/a }`/` �}/�
FeO aq/�a `�/} `}/q �q/^ }^/^ ``/^ aq/�`
MnO a^/a a�/a aa/a a�/a a[/a a`/a a`/a
MgO Y\/�` q}/�� }a/�` �^/�a �^/�Y �[/�[ �\/�`
CaO �[/^ qq/a Y}/a �a/a ^�/^ Y[/^ }}/\
Na2O \q/` ^�/} YY/� \^/} aa/` [`/` `�/[
K2O a\/a a�/a a�/a aa/a a�/a a`/a a\/a
Total ^�/^q `�/^q }�/^} Yq/^q }�/^q q\/^q q}/^}

Formula `[(O) `[(O) `[(O) `[(O) `[(O) `[(O) `[(O)
Si `�/� a\/\ aY/\ a}/\ �`/� qa/� Y^/�
Ti aa/a aa/a a�/a aa/a aa/a aa/a aa/a
Al [^/� \`/� \`/� ��/� aY/� �`/� [q/�
Cr aa/a aa/a aa/a aa/a aa/a aa/a aa/a

Fe3+ [\/a aa/a aa/a aa/a a�/a `^/a aY/a
Fe2+ `[/� �`/a }a/a a�/� ��/� �`/� Y\/�
Mn a�/a aa/a aa/a aa/a aa/a aa/a aa/a
Mg �`/` [�/` qY/` �`/` aq/[ ^�/` }Y/`
Ca Y[/� a\/a a�/a ��/a qY/� Y�/� [q/�
Na \�/a \}/� ^q/� \}/� q}/� }q/a ^�/a
K a`/a aa/a aa/a aa/a aa/a aa/a a`/a

Total `}/�q ^Y/�Y a`/�q ^^/�Y ��/�q �`/�q `\/�q
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G&"#4 ����� >� 8�.C�' " 89�C� C 8�.C�' +�C�)�?�@A x"�C/"��� �"�C&�)� 1C9D3	 M9�C&�
B�)�H �>� 1VH� +�< �9!���& �9�� " �< �9,��'�.

Sample No SF3 TDF26 E6 FJ11 NSF4 SF22 F3 
Oxides/Min am-ave am-ave act-ave tre-ave act-ave am-ave am-ave 
SiO2 aY/q[ `�/Y� Y`/qY �}/qq [[/q[ `q/Y} �a/qa
TiO2 a�/a �q/a aa/a �}/a `\/a �a/a a[/a
Al2O3 ��/q Y`/^ \}/� a`/` �[/` }[/�� �`/^
Cr2O3 a�/a a�/a a}/a �`/a aa/a a�/a aa/a
Fe2O3 Y�/q �^/q aa/a [[/` aa/a \Y/[ `a/[
FeO }�/� }Y/�a ^a/�� aa/Y �a/�} �`/�� Y`/^
MnO �^/a ��/a aq/a a�/a [Y/a ��/a a`/a
MgO �\/�[ Y�/�a }`/�q �}/�^ �\/�a `�/�a ^\/��
CaO `�/\ `[/\ �}/�a q�/�` �[/�a qq/\ ��/�
Na2O q�/` [`/[ \�/a a`/a a[/� }�/[ qY/[
K2O a`/a `�/a aa/a aa/a aa/a �^/a aY/a
Total a[/^} qq/^q qY/^q �Y/^} [�/^q }^/^q ``/^q
Formula `[(O) `[(O) `[(O) `[(O) `[(O) `[(O) `[(O)
Si }Y/� a`/� ^[/� \a/� ^q/� \}/} [�/�
Ti aa/a a`/a aa/a a`/a a[/a a�/a aa/a
Al \�/a }q/� [`/a [[/a Y\/a aY/` q�/�
Cr aa/a aa/a a�/a a�/a aa/a aa/a aa/a
Fe3+ q^/a }q/a aa/a `q/a aa/a Y[/a [q/a
Fe2+ ^`/a [`/� Yq/� Y�/ a�/` [\/� �q/�
Mn a`/a a�/a a�/a aa/a aY/a a�/a aa/a
Mg ^}/` [`/` [^/[ �`/Y Ya/` `�/` }�/`
Ca `\/` [�/� }\/� \\/� �`/� [}/� ``/�
Na �a/a ^}/a `q/a aa/a `^/` aY/� aa/�
K aa/a aY/a aa/a aa/a aa/a aY/� a�/a
Total ^\/�Y [�/�q a[/�q \^/�Y ^`/�Y YY/�q `[/�q

�9!���& >� ��)�?�@A BC�)�H �>�C 1VH� ��)��4� :�&; +�< ��> �C� �C�� +�C�� " 8C�) 
����9�]^[�C >��Ck 89�C� " 89�C� C 8�.C�' �8�.�' +��)�?�@A �"�# B� >� ��C���# .

�CC�)��	 ��CC�)���&'�"�4 ��CC�)���&'� ��CC9D�E">�� �8�.CC�' +�CC�)�?�@A !� �CC��?�>�<�9D�� "
8�.CC�' +�CC�)�?�@A !� �CC�F�9" "�CC4 " �CC�F�9" ��CC9D�E">��"�4 ����CC4�'��# " 89�CC� 

89�� +��)�?�@A !� ��4�'��#"�4 " ���?9>�9D����> �� +�C�� �'PC)� 7�C4 �C�>�� ����C;2< .
R"� r�� +��)�?�@A )8�.�' ("���/ ���#�#� 6J�U �?)�t �9!���& 6���	 " ��� (>�.CI> +�<

 �C�)�?�@A ��# " ��)�?�@A G"��/� �D?� �.�� ��&.C< .�"� r�C� +�C�)�?�@A )C 8�.C�'
89�� (�C�)�?�@A G"��/� (>�.I> �	s�� >��4 W;� B� �< �9,��'� (��"�./ ���#�#� 6J�U

 ��>�� p��	.�9��� >� ��)�?�@A  9� �V�VU >� ���� (>�.I> ��>��4 (>�.I> " �9,��'� +s��
 �� G"�C�/� (>�.CI> �I�C� ��C# " ���� � 6���	 ��)�?�@A G"��/�  �9�/ �	 ���& >��4

 �.�������&.<.
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��> �U�&4 ����� ��

 
G&"#H �����B�)�H �>� 1VH� ��A +�< �.�� >� 89�� +��)�?�@A x"�/"��� �"�&�)� 19D3	 M9�&� 

Sample No E7 FSD8a FSD8a GOF5(rim) GOF5(med) G0F5(Core)
Oxides/Min gl-ave am-ave gl-ave am-ave am-ave am-ave 
SiO2 q�/q} Y^/q� \`/q� [[/qq `}/qY ��/q�
TiO2 a[/a a`/a a[/a a[/a aq/a aa/a
Al2O3 �`/` Yq/� [q/�� Ya/Y ��/q `q/�
Cr2O3 aa/a a[/a a�/a aa/a aa/a a�/a
Fe2O3 }q/\ �`/[ aa/a q\/\ [�/^ [q/�
FeO �Y/�� a^/^ \q/\ �[/\ }a/� `Y/\
MnO �Y/a a�/a a�/a [`/a [Y/a [\/a
MgO �a/^ `a/�[ ^�/^ `}/�a qq/�a [�/��
CaO `[/` Y�/^ }Y/a aY/` ^a/` a�/}
Na2O `^/q a`/` �^/} ^Y/q `�/q `}/Y
K2O aa/a aa/a aY/a a�/a a�/a a�/a
Total \�/^} \\/^q Yq/^q }[/^q q`/^q ^^/q^
Formula `[(O) `[(O) `[(O) `[(O) `[(O) `[(O)
Si `�/\ YY/� aq/\ a�/\ \q/� YY/�
Ti aa/a aa/a aa/a aa/a a�/a aa/a
Al [}/a `�/� \}/� �q/a \\/a `q/�
Cr aa/a aa/a aa/a aa/a aa/a aa/a
Fe3+ ^Y/a [Y/a aa/a ^[/a a`/� \�/a
Fe2+ [Y/� �a/� a[/� a}/� ^`/a aa/�
Mn a`/a aa/a aa/a aY/a aY/a aq/a
Mg a\/` \Y/` a}/` `�/` `\/` Y}/`
Ca [Y/a Y�/� �a/a [`/a Yq/a ^Y/a
Na Y\/� q�/� \[/� }�/� Y\/� `a/�
K aa/a aa/a a�/a aa/a aa/a aa/a
Total \`/�Y a[/�q ^Y/�Y ^^/�Y ^[/�Y �Y/�q

r���� !� ���� H� ��)�?�@A  9�BV�K;� +��� �>� ���� BC' �C�<� Ns�C2� DC'� >� 
��t B���U >� " 
9D�� !� ��t  <A !� �	��&.< )6�C�Y�A.( >� �C�)�?�@A  C9�  �C�F2<

 ��t D'� B���U >� " 
9�� !� �	 ��V4 
9�� !� �< ���	)6��Y�B.( BVH�  9� � +��� ����	
���� >��?	 (��<����  �CU � 5�C� ��CAs�� �C��� �C��A (�C���#��> .��C� r�C� +�C�)�?�@A 

)89�� (�.����� (>�.I> B� ���"���/ ���#�#� Gs�KZ )�.�� ��4�'��# (6CJ�U �C9 "
��&.< ��A �.�� (>�.I> B� �< �9,��'� (��"�./ ���#�#� .BVH� 89�� +��)�?�@A +�C��

 � ���� �K;� �9��2�� �C�t DC'� >� B' ��<� ' ���C����)A !� �C	 >� " 
9DC�� " 
�.C�
 ��t B���U 
9�� !� �	 ��&.<)6��q.(���l"  9��>��C4 �39>�C	 W9�DC4� �C9� �C���	

  2l+>������ ���� W��>"�4 1�U� �u ���A ��> ".+�C����' �� ��)�?�@A  9� �>� ��g >�
 )���	 >� �9,��'� (>�.I> ���#�#� �"����C� ��D2< G>�J  9� >� B' +>�C�� ��C� +�C����'

 ��� 6���	 �9,��'� (>�.I> �)���	��� .���C#�#� �"� >� R��C�	 R�CU >� +�C����' 1C��23
!� ��	>�?� >�'P +�< �9,��'�:����@� +��>�#+��4�'��# +��@� +���.
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N
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@A�I)A(��> ���C	 �C9,��'� >� 89�C� C 8�.C�' +��)�?�@A +��� �.C�s�� +� )SF22.( )B(
���	 �9,��'� 1��2� 89�� C 8�.�' +��)�?�@A >� 
9D�� "  <A +�����	�' G����Q	89D# +� )F3 .( 

@A�J89D# �.�� ��4�'��# ��>�# 1��2� 89�� +��)�?�@A >� �����	�' G����Q	 >���2� )GOF5.( 

R��C�	 R�CU >� ����@� �� ��4�'��# �<��2< ; �����C<"O/ �> C@�& ��CV� !� ���c�C��# 
f>�D# �9,��'� (>�.I> �"� >� D�� ���*���c �C��)C�BR�C� ���C��]q��a�C	 �`[.(�C��<

]�[[�C9,��'� >��?	 ��Z >� s�� xA >��4 B' ��� �V&� �C< +Tauern Window �C��� 
�C�>�# �9�C���' 1C��23 BC' ��� ��� +��C��@� +�C����' +D	>��C' +��C4�'��# +8C)�	 +

/����#�>� +���)"� +6�	"> +�C9,��'�  9� >� �9��/ C� �C<B��C� 6���C	 �)��C�	 G>�CJ .
C� 89�� ��)�� �<��2<B�C�?)A �9�C���' 1C��23 �C� �)��C�	 G>�CJ +G"�C�/� +��� �C�	 +

��#�#� +����� >� ���?�>�< Tauern Window|">� ���	 ]�Y[�C�� ��� f>�D# D�� .
����� 9��xA >��4 �9��� >� � ����@� " ��4�'��# >��U ���� �s��B�9�C� �C� �)��C�	 G>�J

�>�� ��*" �9,��'� (>�.I> �9����' 1��23 +�����'.
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 6��Y� ���� >� ��C*� 89�� C 8�.�' R�?�@A +�<>��� �9��2�� L�'�	 B' �<�
�.�s�� +� ���	 �9,��'�(SF22) 89D# ")F3 (BVH� C'� >� BC' �>�� �KC;� +�C�� D

��t 
�.�' !� B���U >� " 89�� m�' �<>��� ���� >� �&U �9 " 
9�� !� ��t �C�� �	. C9� 
BVH� �C��)� BC3�&� >� " R�C?�@A >�C�� �C�>  2Cl >��C4 �39>�	 W<�' �� +�<�� +���

��� ���2< �9!���& ��A s�� ��  w2H .
��� 6�� ��}�AC 8�.�' +��)�?�@A 89�C� �C9,��'� >�  +�C< �BC�)�H �>�C 1CVH�

 ��F�9" �	 �9D�E">����� "  C<A BC� 
9D�� �?.� "�C�� G"�C@& �C����'  C9� >� 
9DC�� .
��t G�?�'�	 B��� D'� >� 
9D�� !� �	 �C�t G�C?�'�	 " R�C?�@A +�< 1�C��U >�  C<A !� �C	

 ��>�� >��k R�?�@A +�<>��� ."  9� ��4 �u �����'  9� ��> 1���� ���l +����C� ��CA s�� ��9
 ��� BVH� ��)��4� +���9�* " �#���> 1�U� >� ���>���� >� .Ns�2�  ��F2< T���� ��D� 

� W9�D4� �>��4 W9�D4� G�!�� B� ��)�?�@A >����9 )�K;� +��&@# �|">� (�C)�U  C9� B'
 ��� �;� >�'P +�<>���2� >� D�� .��t +��)�?�@A T/ �C� " 
9DC�� !� �C	 Ns�C2� T�� 

+�	s�� >��?	 >��4 �I��&.<��.6�� p?u}�B�C9,��'� >� 89�C� +��)�?�@A L�'�	 
B�� B&9!�&.�� +�>��(D3a) ���?9> �9D�� " ��4�'��# �&.< �C�"> D�� �>�  9� >� B' ��

 >��4 W9�D4� G�!�� B� ��">  9� " ��� �;� >���2� >� T���� " 
9D�� W9�D4� �C�� .>�
6��}�B��t +�<D'� ����� D�� 89D# �9,��'� 1��2� >� 89�� +��)�?�@A 
9D�� !� �	

��� ��� ����.B-���g� ��<�� ���� T���C� >��V  9�&��� �� ��4�'��# %�� �����'  9�
 R�?�@A �U�" R��4 >���&.< B' ��9� >�� S9 �> T���C� W9�DC4� �C� 
9D�� W9�D4� p��H	 

�D4� �u � ��9�	 >��4 W9��c .6��}�BB���U �>� BC' 89�� +��)�?�@A  <A!� ��t +�<
 ���?9> �9D�� �U"89�� +�< R�?�@A 
9D�� !� ��t +�<D'� "  <A !� ��t +�< B���U 

89D# !� +��9� �9,��'� >� (F3)� ���� �> �<�.
6���C –��> C 8�.�' +��)�?�@A +��� 89�� <>�c o��� ��+���>��2< " 8�) ]^[

89D# R�2� �9,�C�'� >� (FGE3) �>� �����<� .6�C� ��.@	 " ��?�	 D�� 6��  9�}�A
� ��9�	 �>��c.����� 6����A��C4�'��# 1C��2� >� 89�C� +�C�)�?�@A �9��2�� L�'�	 

���. T?u �.��(E7) C4 6C�)� BC� " �C�� ��C4�'��# " ���?9> �9D�� ���4�'��#"�4 >��
 ���A �U�" R��4 >� T���� >��V �����'  9� 6���	 +s��B����� �C�� .+�C�)�?�@A LC�'�	

8�.�'�B��2� �9�� >� 89�� �9!���& +�< 6�� >� �<�-B�C�Q& ��F�9" �	 �9D�E">�� !� 
4� B� �?.� ���A 
9D�� G����Q	 " ��� �C�� 
' �U�" R��4 >� T���� W9�D .���Cl"  C9�

���	 8�.C�' +��)�?�@A B� ���"�./ ���#�#� 89 �u 89�� +��)�?�@A 69�?	 6�)� B� ��
�W<�C' �"�C� B' ���� >��4 W<�'  �U ���>����>� +����� ��A s��  2l >�'P 89��

 ��� B&4�# ��3�� �� o�.Z.��9� G>�?� B� ���A s�� R�u >� ��4 89 �&C���	 W�.# ��9 
)�#���> (� s�� ���� �� ��C� � ������/ R�?�@A L�'�	 >� G����Q	  9� +��� C9� �C2' BC'
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5�� >� ��)�?�@A �9��2�� L�c�	#�#� +�< ��... ��

�z�+�< ��./�9� ��)�	 " D	>��' �� ����@� W�'�" ��3�� �� ��&9,��'� ���� >� ���A s��  ��g 
��� ��<�� 6��k ���A n!�� ju�V >� ��l�� ��?)A ".+�C�)�?�@A !� ���� �9��2�� L�'�	

 6�� >� 89����A���� �BC� " ��&.C< ��4�'��# �	 ���?9> �9D�� �����'  9� B' �<�
 B��2� L�t� >� T���� >��V ����>���� >� +����� 6���	 +s�� >��4 6�)� �CU  9�	s�� >� �<

��� R�?�@A �U�" R��4 >�  �2.

@A�KBV?u 8�.C�' +��)�?�@A +������>�C�2< " 8C�) pC?u 89�C� ]^.[)A(1C��2�D3a)�C9�"�
�)�I�	(���	 �9,��'� ��.�s�� +�(�SF22) (�/�C	 +�C< j�� (8C9D# �C9,��'� ")F3) (�/�C	 �C9�"�(.)B(
R�?�@A B�� B&9!�&.�� +�>�� �9,��'� 1��2� >� 89�� +�<)D3a)(���l ��g �C<(�)B�C��U +�C<

 89�� +��)�?�@A 
9D�� !� ��t D'�� "  <A !� ��t (>�8C9D# �9,��'� 1��2� )FGE3) (+�C����
�/�	 (�)89�� +��)�?�@A 
9D�� !� ��t D'�� (89D# �9,��'� 1��2� >� )F3) (�9�"� (")B���U +�<

89�� +��)�?�@A  <A !� ��t (89D# �9,��'� 1��2� >� )F3()j���)�I�	 +�<.(

@A�L)A(BCV?u >���2� �?�@A 1�C��U +�C�� 89�C� +�C�) )�C9�"�(� �DC'� " B�C��U  �C� WC;
 +��)�?�@A89�� )�)�I�	 +�< j�� (89�� +��)�?�@A D'� ")j�� �/�C	 +�C< (�C�>�# 1C��2� >�

 89D# �.�����)GOF5(>� 89�� +��)�?�@A �89D# R�2� �.����� 1��2�)E7) (���l ��g�<(
�.�s�� �.����� ��>�# ")FSD8a) (�/�	 �9�"�.()B()8�.C�' +�C�)�?�@A �89�C� (1C��2� >�
 �.C�s�� �.����� ��>�#)FSD8a) (�C9�"� (�.C�s�� �C�)�?�@A G"�C�/� �)SF3) (+�C< jC��

�)�I�	 (B�� ��)�?�@A G"��/� ")TDF26) (�/�	 +�< j��.()C()89�� C 8�.�' +��)�?�@A (
9D# R�2� (�� �&�)�?�@A G"��/� �9,��'� 1��2� >�8)FGE3) (�9�"�(89D# �9,��'� 1��2� �)F2 (

)�)�I�	 +�< j�� (89D# (�� �&�)�?�@A G"��/� �9,��'� ")F2a) (�/�	 +�< j�� .(]^[.
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6�� 89�� +��)�?�@A �9����A& ��4�'��# �	 ���?9> �9D�� !� ��&.< ��Q . ��F2<
 >�'P 6�� p?u >� T���� >��V B���U �2� B� D'� !� �89�C� R�C?�@A �CU�" R�C�4

 � W9�D4� �C�� BCVH� W��>"�C4 1C�U�  2l ���A >��?	 �� +�<�� B' ���9 .>�'PC 6�C�
  ��F2<���� (��<� �.�� ��4�'��# ��>�# >� 89�� +��)�?�@A �9��2�� L�'�	 G����Q	

 89D# " ��� �B� ��9� B' +>�u � " 
�.C�' !� ��V4 " 
9�� !� ��t B���U >� ���� DC'� >
+���;� >� " 
9�� !� �	 ��V4 " 
�.�' !� ��t >��� �<���� � >��� B���U " D'� B>��.� >�u

 ��� �39>�	 L�'�	 ���Q	 �Zl�".BVH�  9� Nm�C' W9�D4� �� 6�)� ��l" B� +��� �39>�C	 
�@A (��>����>� �9!���& 6���	 1���� B3�&� >� " R�?�@A +�<>��� >��?	  2l >��4 �Cu R�?

��� W��>"�4 1�U� .
6�� �����\�A8C9D# R�2C� D?C� �.C�� 1C��2� >� 8�.C�' +�C�)�?�@A (E6) r�C� !� 
��� ��)���&'� .�4 �u ����� r��  9��>� ���C#�#� f�;&C�� BCVH� �� ��� R�2�� W��>"�4 ��9

��� D?� �.�� (>�.I> �U��� .6�� p?u �"m��\�A� >� 8�.�' +��)�?�@A C �C��<�/ 1��2
 �.C�s�� x�Ct R�2C� �.C�� ��)���&'�)FJ11 (�C9D�� BC��2� 8C9 " �C�)��	 ��C�)���&'�

 ��� ���?�>�<.�4 �u �����  9� !� ���� �(>�.CI> �C9! �CU >� BCVH� �� ��� R�2�� W��>"�4 ��9
D?� �.�� )��)���&'� C ���<�/ (>�.I> (��#�#������� .

6�� o��� ��  ��F2<\–A�C�)���&'� �C9,"� C  9>,� 1��2� >� 8�.�' +��)�?�@A 
�.�s�� �.��)NSF4 ( ��)���&'� �	 ��)���&'�"�4 �C�� . C9� >� �C9,"� C  C9>,� ��C*"

 1C*>� D?� �.�� (>�.I> ���" �U +>��4 >� 5��  9� B' �����  9� �� +�<�� 5��
  �9�/ ��� ��� 6���	 ��A �.�� (>�.I> ".��9� G>�?� B� ����C� r�C�  C9� >�C�?	 >��4 

R"��& " R�2� +����� !� �	s����� ���� D?� �.�� (>�.I> �	.

@A�M��>�C�2< " 8�) p?u 8�.�' +��)�?�@A +��� BV?u >���2�]^) .[A(C �C��<�/ 1C��2� >�
 ���&�� x��* �.�� ��)���&'�)FJ11()�9�"� .(  9�9,� >� ���&'� �9,"� �.C�s�� �.C�� �C�)��

)NSF4) (�< ���l ��g (89D# R�2� �.��  9�# ")E6) (�< j��.()B(n��� "� +���2< �'�U 
��Q4� " G�) )��2�<( C9� �>�I�� " ��Q4� n��� �9! B� G�) n��� B� 6K& ������k� 1&��/ W��>"�4 �

< 1Z@CJ �C&2' f>��4 " x�t !� ���� 1Z@J f>��4 ��z�	 �Z	 n��� "� 7�C� x�C�* !� �C�)�Cu
 �,�w)�/ 6E�"� s�2&U� " ���k�4 1��	�' >�  ���v�' �	  9�9! 1��	�' >�  �>��Neh = Nehbandan.( 
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5�� >� ��)�?�@A �9��2�� L�c�	#�#� +�< ��... �d

��A ���� M9�&� �ZJ ��9�	 +���B�1���" DC�� +�&">�C���	�E, G�?C��Z !� ��)�?�@A 
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