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1997  ��%*� �� ��$�%�2/7 Mw  .�!��� 
��W(��!� 


	�, ���!�% %�UF &Q�N �(0!%���  #)Q�H�� 2�59  #���j

U� �3�*!�$ �)Q� #L; %�UF %� ��S � *��I ����I  	�) ��%��

�� (�)Q� #L; /�  �� ���!�% %�UF !� %�$�	�� #$ ����


��� V���  D��W(� ��!�L! �� �����$ %�$�	�� &N 2�<

 �3�!����) -��1999 ��%�� .(��	
	�,C% 2�< ��� �� 


#L; 2�% 
	�, i�,�;�$) ��$�%� & � 2�<(2�  3���

�� /�� �<���	 *$��� *$�.; !�;  ����� /0� %� 
	�,

#L; �� 2�< 
���$��!�; !� ����  #������ -�,�MH 2

#L; ��MH � ��$�%� & � 2�<  #L; �< ����� /0� 3��� �;

 &L�) -�� 3I #���N #� -B �4 .(O  

 
	�, ��	 %�1997 #L;  %�F� ��$�%� & � e)(0� 2�<

#��� �!�� 
�� �!�< #��� 3�*�� #$ ���� 3I �!��  �� �<

.-�� D��W(� ��!�L! #��� 3�*�� (��� �� �!��  2�<

��	 !� %� #(H�� D%�Q #L; %� 
	�,  �� � e)(0� 2�<

#� 2�<�(��%�G 2%�n�!�� � ����H 	� 
��W(�� -��  �
��I


	�, %��(�� C�� #L; 2��� 2�  ��$�%� & � e)(0� 2�<

-�� #�  ����) ��I1.(  


	�, %��(�� #B��E� 	� &Q�N �!�(� V��� �� �� 2�  3��;

 �,�.� /0� %� ��$�%� & � -�,�MH C�� #$ -H�!%�

/�� D����+; C�� ��?�; 2��� .-�� ����� /0� 	� �;


��� 	� 
��W(�� �� ���$�%� & � %��(�� 
	�, 2�<  2�

� �� � & � #� A��������H 	� 
��W(� 
	�, %��(�� 2�<  2�


	�, %��(�� C�� #B��E� #� g��S�  3�� ��	I 3�*�� � 2�

 &L�) �!��� ��$�%� & � &$ %� 2@���5 #� #��; �� .(

�� &Q�N �!�(�  %��(�� � 2@��� C�� #$ -H�!%� 3��;


	�, /0� %� 2�/�� ��$�%� & � �!J�� 2�< !�;

%��9� !� � #(��� �% %��9�  %� O��� #� ��.� -.� 	�

 & � 2�% �� 8.,�$ /�; ��%�� .-�� /<�$ ��N

�� 3��� ��$�%� ��	 �j��� #$ �<� 
	�,  D%�Q 2�<

-�� & � � �,�.� /0� 	� #(H��  2%����%�� _���

/0� 2�% �� � #(H�� D%�Q (/�; /<�$)  ����� 2�<

 
�� 8B� � -�� #(H�� D%�Q (/�; /!�*H�) 2%�n�%��

"��� -����	 	��� �M( � ����� f 
	�,  2�M� 2�<

 N) �����  �3�%�L.< � 
��	1381 .(  
  

 :5�3�	�& ����'( �,��B� �� �Z[� :�.�\ S���� .  ..A :]�= 	. �� �O�T�!( ^A� E=�!�  �O�T�!( 9�_ `�a(L)  E��Ta ��

�	�& ��R .	(W) �� E�� ��  �<�+D  � :!( �.<��. �� ���b��- ��O����µµµµ ac�� ���� @�� E�. ��  � �!��-)1980.(  
  

 9�<-1 .�	�& ����'( �,��B� .  I��) 9����. :!( 	. �5" �� .�� �<�1.(  

Fault 
Area 

(Km2) 

Offset Earthquake 

(cm) 
Seismic moment 

*��I  229919.4 100 6.6E+17 

3�*!�$ 110501 140 4.09E+17 

U� ���I 45596.31 110 2.09E+17 

3�$	�� 60361.78 62 1.32E+17 

�M� ���I 227894.6 88 6.91E+17 

��S ��%�� 34116.15 210 3.5E+17 
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 :5�4 �-��7 d.�(��� W�N� (e&. .d�� �./�.  	. ���V��. �� @N����.� �� �	�& . �� �� �<� 0fK �5" ��) 9����. :!( �	�� �	�& �� 

)� ��.� �5" ���� ��#K ���<B� �� ( ��(` �(9����. :! ��.� g�.�" d.�(��� W�N� �	�& �� .9����. :!( 	. �5" �� �� .
  

  
 :5�5 �,��B� 4��. d.�(��� W�N� (e&. . �	�& ����'( d.�(��� W�N� (` �9����. :!( :� .�� �<�  �,��B� .  :!( :� .�� �<�

9����. 

  


��� ��%�� �� 
	�, 2�< ��	 	��� #� #��; �� � 2� 
	�,  2�

) �)Q�1979 �1997  �2012o< � ( D�M,�:� ��F

#L; 2�% �� #(H�� D%�Q  � 8�:=) ��$�%� & � 2�<

 �3�%�L.<1385
	�, #!J f.` �(  #9:�� 2��� �	12 

 # !�9� 2��� #)N�� !� %� .�� #(H�� �s� %� �(��)�$


	�, %��(�� 2� #� -��  �� �3I -EQ ��%�� � 
��I


	�, %��(�� C�� #B��E� #� g��S� ����H 	� 
��W(��  �< 2�

 2�% �� xzBS #$ �;�9�9E; 	� 
��W(�� �� .�!��� #L;

#L;  �3�%�L.< � 8�:=) #(H�� D%�Q ��$�%� & � 2�<

1378
%��<�� �!���; ��%�� � (  �#9:�� #� A���� 2�

#L; ��"  ��M; e)(0� 2�< ����) .�!���2.(  

e&.  

`  

e&.  

`  
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 �� ��$�%� & � 8�� D����+; 3�*�� #B��E� 2���

 ��$�%� & � 8�� 3�*�� ��!��EQ 2�<�!�	�� 	� 
��W(��

#L; %�  ��$�%� & � 8�� .�!��� ��M; e)(0� 2�<

-�� o?�S #� >!�*� � -��j x�B!�9; (N5W/88SW, 

R=5S)  �3�%�L.< � 8�:=)1378w  �2%��N1394 .(

L; %� #(B,���S #  V�LM� #W,X� ��L).` &�,� #� ��%��

 &L�) -�� 2�(.$ %��9� 2�%�� & � 8��6 ���� �

3#� 2�<�(��%�G 2%�n�!�� 	� rG .( -��  3�*�� 
��I


	�, %��(�� #L; 2��� 2�  �!��� #B��E� e)(0� 2�<

 ����)4.(  

 :5�6���	 .�	�&)� h�/� ���� �.��� �� 9����. :!( ���<B� �� ��.� + ������ ����	 � .��5�� � @�A7) ��1378( 

  

 9�<-2�5" 	. 2��� 9�_ .  �@�A7) 9����. �N!( ��1378( 

Fault *��I  3�*!�$ U� ���I 3�$	�� �M� ���I ��S ��%�� 

Length(Km) 32 28 8.8 20 3.4 12 

  

 9�<-3�5" ���7�� 0�iiT'� . E�.��� j��.�� 9����. :!( �� 7) ��.�B] �� � .��5�� � @�A1378(  

 *��I  3�*!�$ U� ���I 3�$	�� �M� ���I ��S ��%�� 

Fault N169/89W N185/88W N175/87W N183/87W N178/88W N173/69W 

  

 9�<-4�	�& ����'( . �,��B� . �5" 	. 2��� 9�_ 	. ���V��. �� �<�  I��) 9����. :!( ��2.( 

Fault 
Offset Earthquake 

(cm) 

Li 

(Km) 
ɑ0  

Seismic moment 

*��I  100 32 89  6.6E+17 

3�*!�$ 140 28 81  4.09E+17 

U� ���I 110 8.8 86  2.09E+17 

3�$	�� 62 20 85  1.32E+17 

�M� ���I 88 30.4 87  6.91E+17 

��S ��%�� 210 12 55  3.5E+17 

µ ����� @��a
i

L 9�_  �:!(S&  �:!( I/1& )��
i

δ  � :!( @��
S

H �	�& ��R E��Ta.	  
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1 -2 -  ���+���*A�� �� 2�"��34 ����'( )��  

-��j }���% fB"   ��(��$ 
��)1974 ( %��(�� %� �; ��


	�,  ��( < 8���(� ��!�L! �� !�(�� %� �; � 2�	� ��� 

�K�I 
	�, %��(�� C�� #� !�(�� %� �; &!�B; #$ 2�

#���E��  �� e)(0� 3����<�\G �!�(� �n, �- �� ��H

�%�� #:��% #� #��; �� D��W(� 
��W(������  �(.M�)

1397) �%�� .(1998(  �� %�� �,�� 2��� -�.$ !�


��� 	� 
��W(�� ��M; �L�;��?@ 2�< �� � �K�G)

 �3�%�L.<2006 ( � �L!��� 2��� �% �L�;��?@ %��(�� C��

 :��$ #B��E� �!	 ����H f!�" 	� �G�%� �  

 
µb�� ���� 8!�p :  #(��G %�) �<Nm

-21010×3  �!

dyneCm
-21011×3 �(A : ���(0� � {:� -N� �Hs :


	�, #!J f.`  � �	ξmax :.& � k*+, C��  

 �>�;��?@ %��(�� #� A���� 2�<�(��%�G ��!*�!�� ��

�#L; 2��� %��(�� !� 3�*�  #B��E� ��$�%� �) � 2�<

 3��� !� %� .�!���  >�;��?@ %��(�� �� 3�*!�$ #L;

5.79
1
E+17 /�� 2�%����S #L; � !�;  �� ��%��8.6E+16 

 %��(�� C�� !�(.$ �;�M,�:� #9:�� %� �% >�;��?@

 ����) ��(���5.(  

  

1 -3 -  ���+�����	 ����'( )�� �*A�� �� �����  

��	 %��(�� C�� 
��� #� #��; �� ����� � �) � 2�<


	�, #!J -��0p�� -�� #� #9:�� %� �	�!I  � rL��<)

 �3�%�L.<1979(. #� �!��9� -�� 3��� 
��I 3�*�� 
��<�

#) � �!����; � &� ��(G 2@��� 3��.� ��	I 2��� �<


��=R >�(�J�  -�� 
��  ��,�G)1983(  k�% !�

 k�% �� #� -B ���J�" %�� � ����	 
���E� ��!� 2�;

��	 �!%�; 	� �� &��� �% �����  .���  

��	 %��(�� �;%�B` #� #��� 	� -�� D%�B` ������  �!��

��	 
%�� ��" %� & � >! }��; #$  ��= �����

��	 %��(�� C�� ��M; 2��� .�%��  	� 
��W(�� �� ������


%��<�� �!���;  ��!��EQ �!�	�� � 2�/��#��� !�;  �!��

#L; 	� g��$�< 2�% �� #(H�� D%�Q  ��$�%� & � 2�<

 ����) �!��� q0��6/�� V��� !� �� .( 3�*�� !�;

#���  �,�.� #L; #� #� A���� ��$�%� & � 2�% �� �!��

 &L�) 3�*!�$7U� � (  &L�) *��I � ���I8.-�� (  

��	 ��	 %��(�� C�� 	� 
��W(�� �� *�� � ����� 3�

#��� i%*� �" %� & � 2�% �� #(H�� D%�Q �!��  !�;

��	 ���=% �� �3I ����� ��	 ���M; 3��; 
	�,  �% �!�<

C% & � 2�% �� ��%*� 3I �� #$ #� -�� 
���  D%�Q

 %��(�� C�� (��� �� &�,� �.< #� .��$ 3��� �p�H

��	 #L; 	� >! �< �����  3�*�� � ��$�%� & � 2�<

#��� $ �!��#L; 2�% �� # ��	 �" %� 3I 2�<  ��� 
	�,

1999  ��%*� ��3/7  ���M; &S��N ���� 2�%

��	 
	�, /�� ��%*� �� #$ �% �!�< 	� �;7  V�N �����

 ����) �	7.( q=�� ��%�� ��	�� 2�<  �(=��

q=��) A��0� �� A�B;%� %� 2�< #p�N �#�LH�  *!��I 2�<

��%�� � �� ��$�%� & � (�!��EQ 2�< 3�*�� #$ ��� 3�

#� �!��9� �!�(� -��  C�� 
��I 2�% �� 2@��� TzU(��

#� ��$�%� & �  g�K�� �:= D%�Q  !� #F��� �-�� 
��

#� ��� -�� �W)(0� �!��9� 2�%�� TzU(��  2�%�� �)$%�"

�� ��.� #� O��� -.� 	� �:= �!	�; >!  .����

3��� O��� -.� #� TzU(�� 3�*�� /!�*H� 
��<�  2

�#L; %� �)L���� 3�*�� /!�*H  
��=R � ����� 2�<

 ����� /0� %� 2@��� 
��=R -�� /0� !� %� 2@���

��	 	��� �:= 3�*�� /!�*H� 8B� /0� %� 
	�,  2�<

�� �����  �3�%�L.< � 8�:=) ����1385w  �2%��N

1394.(  
  

 9�<-5�,��B� 2�"��34 ����'(  ./�� .  �5" .�� �<� 9����. :!( �� 

Fault Area Mweodatic 

*��I  229919.4 5.79E+17 

3�*!�$ 110501 2.78E+17 

U� ���I 45596.31 1.15E+17 

3�$	�� 60361.78 1.52E+17 

�M� ���I 227894.6 5.74E+17 

��S ��%��1
 34116.15 8.6E+17 

                                                
1 4- 17E+17 = 17×1017 
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 :5�7.  ���O�)a���- :( E�.� ��5N�\ :�&� �� ���7��� ���- ����. :!( ��( ���O�) .9b �	.<�. ��  ./��� ���7��� �N]. ��!� k.�B�. :(

318  ���  
  

 
 :5�8.  ���O�)a���- :( �-�= ���7��� ���- ���O�) ./��+ :!( �5" ����� ST� �� ���+b� k.�B�. ��.�� ���i" :(l7��� ��!l ���

�-�= ���O�) .���+cE�.� k.�B�. :B� ��.�B] ���i" :(�-�= ���7��� ��( �	.<�. �� ���+240 ���  

 

 9�<-6���	 ����'(  ./�� . �,��B� ����� �5" .�� �<� 9����. :!( ��  

Fault *��I  3�*!�$ U� ���I 3�$	�� �M� ���I ��S ��%�� 

Offset Quaternary (m) 240 318 241 50 90 110 

 
 9�<-7���	 �.<>" . �	�& �,��B� �� �5" 	. 2� �� .�� �<� ( ��9����. :!  

N  Offset Quaternary (m)  Offset Eartquake (cm)  Fault 

240  240  100  *��I  

227  318  140  3�*!�$  

219  241  110  U� ���I  

80  50  62  3�$	��  

102  90  88  �M� ���I  

52  110  210  ��S ��%��  
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�*!�$) ��$�%� 328U� � ���I8/8 *��I �32 3�$	�� �20 �

�M� ���I4/30��S �  ��%��12 8�;�; #� (�(��)�$64/4 �

5/1 �9/6 �12/1 �02/6  �15/2  .��I -�� #� ;���/�(�

��	 %��(�� 3�*��  8�;�; #� �����318 �241 �240 �

50 �90  �110  &S��N ���M; V��� !� �� #$ 
���

��	 
	�, �%*� �� 2�< 	� /�� �0/7  8�;�; #�227 �219 �

240 �80 �102  �52  %��(�� C�� #B��E� .-��

#L; !� 2��� >�;��?@  8�;�; #� 2�<78/2 �15/1 �79/5 �

52/1  �74/5  �6/8 #� %��(�� C�� D����+; .��I -��

 #� -B � ��$�%� & � �,�.� /0� %� #$ ��� 3���

�=�� 2�;J�� %��(�� 3�*�� 	� ����� /0� � 
��� %��%

/�� /0� !� %� 2@��� 3�� ��	I 3�*�� ��	I .-�� �;

#� #(�n� %� 2@��� 3�� ��	 D%�Q 
	�,  ��%*� 2�<

��	 !� #$ #(H�� D%�Q
	�, 3�� ��MH 8B� �<

��( L�  .-�� 
�� �)Q� & � 
%��$ %� 2�!�� 2�<

 2@��� ��$�%� & � �,�.� /0� %� #L�!� #� #��; ��

/��� ��	I �; 
�� �)L���� � 
��=R P�Q �(.$ � 
�

��	 	��� 3�L�� &�,� �.< #� -��  /0� !� %� 
	�,

/0� %� � 
��� �(.$  2@��� 
��=R -)` #� ����� 2�<

��	 	��� �M( � 
	�,  & � �H�" 	� ��( < 2�M� 2�<

-�� & � }��; �,�.� /0� %� ��$�%� %�F� _���

&WS >!� %� �% !� 	� -�� 
�� ������	 	��� �j  
	�,

& � !� %� i%*� D%�Q O��� -.� #� & � ��% �

#� �U�; ��% !� �,�.� /0� %� � #(H��  D���U� D%�Q

�� 
�!� & � #EWQ.���  

  

  m����  

) g .g �8�:= �.V .V ���z��1385 %� & � D���U� (

#�UG  �) � #�UG :2�%�� #M,�:� :*+,���(�� �) � 2�<

��$�%� ��MH- � %��=g�)` #���)�H .3��! 
%�� ���	16 �

 
%�.�62 �138- 157.  

 � .
��	 ��.��< �| .��\� %�0(H� �2 .�)$�(��)1352(  ��%��

��	 �;���9�  #.��; .3��!� v�� �2*$�� D�, %� �����

 
%�.� k%�*� .��\� %�0(H� �g�s(�� �)` }��;22  3��	��

��	  � .%��$ �����66.  

;�B��SI) � ��1383	 (�� ��	 3��	�� �3��!� �����  �����

 �%��$ ���M� D�H��($� �586 .�  

 N) g ���!�S �.g ��%�	 �.� �
��	1381 /�; D����+; (

��	 �� 
��.< 8.,�$ ��(0� �  ��� 
	�,1376  
�L���

< �.�� �(3����= O���) D��?�Su�� /!�.u .K

��	.3���$ 
������ �3��!� �����  

g �&��SI 2%��N.g �8�:= �. .V �2���� �.g ) g1394 (


	�, �� ����� �� 
�L��� 2%�(=�� ��%�� �#9:�� 2*�=

3�!�G%�$ #�������� ������� 
������ ���%�220 .�  

.g �8�:= ) g1378 ��" � ���� #�UG _�` �� #:��% (

#L; ��	 & � %� �) � 2�< 
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Abstract 
Ardakol fault with the length of 125 km and dextral strike-slip mechanism is located in the northern 

part of Sistan suture zone. This fault caused an earthquake with the magnitude of 7/3 Mw in the region 

on 10/05/1997 and caused the longest coseismic rupture associated with earthquakes in recent Iranian 

centuries. Comparison of seismic moment, geological and geodetic values shows that the changes in 

moment ratio are directly related to the length of the fault, as the length of the fault increases, the 

moment increases as well, and as a result it releases higher levels of energy. The study of the moment 

and fractional changes for the Ardakul fault shows that the energy released rate in the northern part is 

higher than that of the southern section, which means that in the northern parts, more earthquakes 

occur and therefore the number of active faults is larger. In general, the seismic moment of the 

Ardakol fault is decreasing from north to south and as a result, more energy is stored in the South or 

deformation in the southern part, so, southern parts are in danger of more earthquakes. 
 

Keywords: Ardakol, Sistan suture zone, seismic moment, geological moment 
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