
���������  
��
���� ����5 ����� 
9 ������� � ���� 
1396    

 

 

  

������������ ��   ��!� "�#�� $%#�&' ()� ��)��!%�+ $%��,!�( �� ���.
���� �
&  
 

�/01� #��201�/0
3 ����45 $!�6"�45 
*2���845 920"�0 
3 � �
 �: 
;<.4  

1 �2  �3 - �	
� ��
� ����� ����������
 ����
� ������� �����  

4- �	
� "�
�����
 �#�� ���$
 %����&'� � ���� � 
  

(�)*
 ���*+��:mhmgharaie@um.ac.ir    
  

>��%��: 22/12/95          B
%C+ :28/3/96  

�"!EF  

 �� �-.'

 "�
+� "�� /� � 
0 �' 1
2 1��3 /� �2�4 ��' /� 56�� /�	� ����� �+
+� 784200 :�� �;	  
&
<��
 � =>? :��

� ��  ;	��@A� .��/
4-�>  � �C����
�	
����	
  �+����  <4 
D�
��E+�-�>  AF�� �A��4)��+H�I�	4 � ��+.	� ( KL@

 M	'
@ �

 /� �����@ %���+
3 �4784 -�>�+��2? A�� ��  /�	� ����� �+
+� 784 .�
 �>��  �+� <�03 ��<�	N <4 "��@<&�C 1/�
 -��4 �-�

<��� �4 �

����' A*�'�
&�+� �><��� � ��+��
� �+
+� OP� �4�
' �/� � �D+/�@ -��4 . 
4<+�C ��E+� �+� -��0� �I��@ � �4��/ -�>

�/�*F/<&��� �4��/ (�
 �> <4 =+�.� �����@ -�>���&��F �/�*F/ -�
4 �/�
 -�>��/
4 �  �����	C . <4 <3�@ �4���+�3  -.'

 "�
+�

Q
� /� <' �+/��	� � �	*+��/� �R /�3 -�> <�+
+� -�	��
S=+�.� 30 "���@ �A�� ���4 56�� �4��3 <3/�<&*���@ �+��&�� -�>  ���

 �/ TR��
 �+�
+� ��>� /�
6 
	U�@ .<&��� �+���  ;	��@ ������� (�0  /� 56�� -.'

 "�
+� <VWX ��
F /� Y
/ K	V
 =+ /� �>��� .

�/�*F/ �+���� 4 (�0  /� �+/��	� %�4��/ /� �����@ -�> ZLR [��"�.�� �
 <�+
+� -�	��
S3 
4 -��> � 1? K+�
  �4 <P4�/ /� ����@

 .	� <�+
+�-�/�� � �4 A	0>� .-/�R <4�
� <'"���@ ��D+� \��4 �+/��	� ;+��� ��� ]���	6� /� �����	� -�> �& �^� �3 
4 � �>

<&���A�� ��  �����@ -�>.  
  

�G0��"!,� �� : �@ <&��� ������@ _��
��+/��	� �"�
+� <VWX ��
F �/�	� ����� ����� 

95"H5  

��/
4 -���+�/ -�>�

1 1��/ K+�
  � �� ZC -/�^�

�	*+��/� �

 <�03 �� �"?/ <6a� �/�
 �/��0> �+/��	�

<�	N1��/ � "����  A�� ���4 "���� ) �b�/�42014.( 

��
� 
c�# (�# /� d�&8
 e�f� /� ��$&
 -/�' -�>

 (�S�
 "��34��/
  �	*+��/� �

 ���/��
4/� %�4��/

�
 <�03 "? �� <' ��&*> �+/��	� <4 "��@��/
4 

�/�*F/ %�
		S@�	*+��/� �

 �� ZC -�/ �/� � �+/��	�

 ��0�) �AC�> � �

>2010 .( .	� "�
+� /���/
4-�> 

 ��$&
<�+
+�<�	N � ����  %�4��/ -�/ 
4 ���� 

�	*+��/� �

 ���/��
4/�//��	� A�� ��  ��D�� �+

) �-
>�R1382 ��$03 M#�X h1391 � "�	PC�
+�> h

 �"�/��0>2011 ��'�	� (�+�6 h2003( "��' �@ �I� �

1��/ � ���� �/�*F/ %�
		S@ �/�
 "? ���� ��/
4 

A�� <&�
�� /�
6 T	6� . 7>�EC �+� /�7 �'  �� 

1��/ <' A��:�� ����  /� � �+
+� �+/��	� -�>

                                                 
1Boundary Events 


 �� ZC 56���	*+��/� �
/ /� �+/��	�/��F  -.'

 "�
+�

<&��� <' �+� <4 <3�@ �4 � �
	� /�
6 ��/
4 �/�
 -�>

 -��+� b
&*� �� �I��@ �� 784 �+� /� �����@

 .'
0@ ��/��/�F
4��/
4�> <&��� �+� 
4��4 �>��F �>. 

���j<&@ -�>j�����2  �@�4��/ <4<&W� �
 j <' ��

<�����+�> �  ��&W ? ��1��/ � �+ -/�^��/�4��  /�

K	V
 k' -�>-��/H 
+�  "��� �/ "���@ 
	U�@ �>�) �
��

1974 .(�����@ _��
� �
 -�3 -�>�
	� �� � �� ����@

784 
4 <' � �4 k' -�>-��/H 1? � �/�6 %a� -�>

�
 
	U�@ �����	6� �/�^�)"�3  ��+�I�4 � "�&��1986 .(

+� /� %�4��/ <��� �+� "��'�@ ��	I� -�>����� /� "�


) ��L��0�R1376( �@ �+
+� �+
L
�' 
F��� %�4��/ �

 /��/� <+�@ <fP�
 /� ���	
 �+
L
�' ���+�C 784) �0�n

 ��I��/ �	
� �1378- ��I��/ �	
� � �0�n hdI�

1378- ��0�n h11379( �6
  � -.'

 �
LI� �#��� �

) �����31385( ]
��� /� ��4�C ����� �)� ��*V
 (� -

                                                 
2Tempstite 

74  

  



���������  
��
���� ����5 ����� 
9 ������� � ���� 
1396    

 

 

 �kX?2004( A�� ��  b/�.� . �+� /���/
4  -�
4

�	&*8� �/�*F/ �>��  /�4 %�4��/ /� �����@ -�>

A�� ��  �+����  �2�4 ��' b
4 /� �+
+� �+/��	� .

 �+� ��X� p�>7>�ECk�
 ��
$
 � �>��  �+
@

�/�*F/�����@ -� <&��� /� �/�
 -�>��/
4  /�q�
 <4

-��'��   � <�+
+� K	V
j
'�# K+�j
4 k 
j K	V

1��/A�� -/�^� .�
 7>�EC �+�7	4 [/� <4 ����@ 
@

<�	
� /� �
 _��
� � "���@ ����
 �$	LR ;
��� � %�
U� -

<@ 
4��	�� �/�*F/ �%�4��/ r����AF�� � �> �4��/ -�>

�+�0� ���+�  =0' �>��+�
� �+� �4 KL@

.  

  

$!5#9HJ�5 ����� 

 �/�
 <fP�
��/
4 V
 /��4��/ ����- "�
+� -/�&F��

 �/�� /�
6 ZLR [��4 /� �s8�
 � -.'

) ;� 1 .( 
4


 "�
+� TR��
 �� -/�	*4 paFj <' -.'
"��4 

"�0�F/ � �+/��	� %�4��/ �� ��
�' -�>�E+� <4  784

 �I��@ 
0 �' 1��3 /� ���&*> "? �+
+�AL*� <4 

k�
 �� <' �/�� "�0�F/ �+/��	� %�4��/ �� ��
�'
@ �+

��E+� /^� �& ��
4/� � %�4��/ "��4 <&��	C "? -�>

k> � �+/��	� <4 �	*+��/� �/�� �D+/�@ %�4��/ �	�N

A�� �+
+� �+/��	� .:��-�> �+/��	� "�
+� -.'

 

-�
4 �	&*8� �
�@�/ K��@ /�4  "�/��0>) � 
�@�/

 �"�/��0>1968 (����� "���� <4 �  ��
$
 /�	� . �+�

/� ����� ;V
 
4b  ��I�)-�&��/ /��	� /� 1��3 -/��F 

=4����'( 445 
&
 �� �� � <& �� A
�8cj:=>? 

���6:�/ -� -�/�� "�3

 �4 "�	
 <+n�+�> �� ;	  � 

=+ 784 �&	
�I�� /� A0*6 ��  ;	��@ �+
+�  �A��

 "? 
+� ���� -�>�#�� �4 "? �+
+� OP� e�L@/� �I�

�
 <�*� � �4) ��@�L��6?1385 .(/�  <' .	� 53

 b
4

 /�90  � A��
	  <	#�� /� ��I� b
4 1��3 -
&
��	'

 ��L� ��I� b
4 "�t0> ��/�� /�
6 %��' <��>� u
  /�

<�	N -��0�
  ��  b/�.� �+/��	� �+
+� OP� /�

A�� .�+�
4��4�  �/�
 b
4��/
4  /� <' 
0 �' 1��3 /�

�
 �A�� �+
+� �+/��	� %�4��/ ���/��
4�aR� ����@ %�

�
���1��/ K+�
  �4 <P4�/ /� -� ;+��� -/�^�

�	*+��/� -���+�/ �

 �� ZC �@/�L� <4 � �+/��	�-

�>� /�
6 /�	&F� /� �+/��	�.  v�VI <4 <	#�� �+�

 -�+aC <4 1��3 �� � 
0 �' A � <4 (�0  �� �+�	��
S3

�
 ���V
 =0� 
+�'��  . �/�
 b
4 /���/
4  784

� <4 /�	� ����� �+
+� <4 ��	+�C �+/��	� �-�
L&� 

200 �� 
&
 <��
:��:�� � ��>? -�>=>? -�>

<��
 -�:�� � A�� ��  ;	��@ =>?);� 2.( 

  

  
KE� 1 .$!5# 9MH� #0 �M)� �����1:100000  
����) 
�
 �:1380 ( 
!!O� ��� ��) ���5 9HJ�5���
� >�0 �"� P)M5 ����� ��.(  

  

 

75  

  



���������  
��
���� ����5 ����� 
9 ������� � ���� 
1396    

 

 

  
KE� 2 .9�!F �����Q��  �&�� ��� B
� �� ��!� "�#�� $%
%# ()�)HCS :9�!F9�M+ ���5 �"�� 
�0Sa :9�0� 
R�5
� �S%�"� �"��

Sb :�#0�5 ��!���!5T(  

  

 B��( �U+ 

-�
4  �+����  ;
�  <' ���
��
&C %�$I�P
 ��D��

�/�*F/ �C����
�	
 -�>)Z	����
&C � �>

Z	����
�	
�> (�A�� %�4��/ M	'
@ � A��4 �  /�0  

48  �2�4 ��' b
4 �� ���� <��0��
� [��� b
4 � -/�?

�  <	�@ .<��0� ;X��� �� � =	@�0&*	� %/�X <4 -/��
4

 
> �L+
f@2 <��0� ��/�*F/ 
		S@ %/�X /� � 
&
 -�>

�  <& ��
4 ��	0�@ . �+���� -�> ��E+� <��� -/�� -�>

;	��@ w����
�	
 K��@ ���� -�>�#�� ���>�

 "�.+/aC�+�0��/.4 �4 � -�>4X  �10X A�� ��  ��D��. 

��� -�
4:�� -/�^� �� <@��4
' -�>�/��4j��� -�j ���

)���jj ����1962 (� �jj���jj��
 -/�^j<�j:� �� �>

<fLR�&C -��4 "�/��0> � "�3)�&C �"�/��0> � "�3

1987 (�
�4-
	� �  . � �C����
�	
 �>��  �
�0@

����	
 3 ��j� <�0j�/ AF�j<��� ��4� �-��4��E+�-�> 

:�� j<+n �

 � �����> �
 <' ;	�V@ <4 �����@

�/�*F/��&�
� /�
6 ��/
4 �/�
 ���' =0' �����@ -�>.  

 

V%���  

�>��  ����	
  �-�> ��E+� k�
 �� ���
��
&C  �+
@

�/�*F/ �+����  /� �>��   ���W&�� �/�
 �����@ -�>

���4 ��� .	
 %�$I�P
 /���E+� �C����
� �r�� ����
 �+�>

<��� ������ � �X/� ;	��@ -�> � Z�+
@�
 "�.	
 ����>�

 
�+� .	���E+�-�>  �&��4) �A�a'�
&�+� /�x# ���


 ��� /�3k' �/�*F/ �x$4 /� � �> (...�
 <'  /� ����@

�/�*F/ .	I��?  �/�
 � �4 �	W
 <R�4

 -�>��/
4  /�
6

<&�
� ��� . �>��  ���	
��� �
"�0&F�� r���� <4 "��@ -�>

 �4��/)<�	N ����
<&�C 5R�f&
 -��4 ;y+/ �-� [/�
 �>

�(...<+n r�� �<+n �

 �-��4  �>��  � �>

76  

  



���������  
��
���� ����5 ����� 
9 ������� � ���� 
1396    

 

 

�
' �/� �  ��&W ? A*+� .k�
 <
��� /� ��E+� �+
@ -�>

 <4 �����@ %�4��/ �4 �>��  �+� e�L@/� � ��  ��>��


 z
  ;	sW@�
 ������ . 

 

��W����� X!�
� � >� 

 -�

����' �+����  <4 
D�
 �C����
�	
 %��>��


<c�# "�/�<��� �4 -��+�
� %�W*� � A*�'�
&�+� -�> .

<��� ��0�;	��@ -�> <0	� �

����' r�� �+� ���>�

<+�����&*> /�� .<��� �+� ������ �� �>1  �@5 ��	
 /� 
&


 A�� �4 ��� /�3 -�/�� � ���4 
		S@) ;� 3�A( 

)(��3 1 .(k><��
 �	�N<��� -�/�� :�� �D+/�@ -��4

��
F �4 n�4 A0� <4 ����  .+/ OP� /� ��	*� -�>

<��� -�/�� <' A�� �+
+����@ %/�X <4 .@/��' -�> -�

A0*6 /��
 ���	
 -�> � �4) ;� 3�B( )(��3 1 .(

<��
 �+� �/�
 b
4 /� :����/
4 A�	� <4 -�>

<�	
n -�A�� ��  ;+�L@ -���
 .��
F ������  -�>

A*�'�+�4  /� ��3�
784 <��
 �+� �	+�C �� :��1/0 

 �@2/0 ��	
A�� 
		S@ /� 
&
 .k> ��� /�3 �	�N

��
F ;	��@ -�>784 ���>�  �/�*F/ �+� �	+�C -�> <4

AL*�  A�� 1�F) ;� 3�B( )(��3 1 .( �/�*F/ 
�+�

<��
 "�&*�C ��  �+����   A�� -� ;
�  �@�0� <'

<��� A�� .@/��' -/��? -�>) ;� 3�C( )(��3 1 .(

��
F ������  M	@
@ <4 �/�*F/ �+� /� .@/��' � ��	*� -�>

 �	405/0  �@5/0  �01/0  �@02/0 ��	
 A�� 
		S@ /� 
&


) ;� 3�C( )(��3 1 .( /�Cj"�+� �Cjj"�&* �4 �+�>

<��� <&*�  ��	*� -�>)�*&	I�'�&�@ "�&*�C (

 A�� ��  �+���� );� 3 �D( )(��3 1 .( Z&	I�'�&�@

��0�  �+� ������ � A�� �/�*F/ �+� ��	*� ��
F �+
@

��
F  �	4 ��	*� -�>2/0  �@1 ��	
 A�� 
		S@ /� 
&


);� 3 �D( )(��31 .( ��� /�3 �� .	� �/�*F/ �+�

A�� /��/�F
4 �W	$c  .  

  

  

R�".1. Y�5 $%
���  �ZU%� �8!�
� � ����� ������ ���5 9HJ�5 �� ������ �� ���
�  

[!\�� ������������ ��  

<��� ������ �<+n K��&
 �	4 �>)5/0  �@10 ��	

&
(<��� ���
F �.@/��' ;
�  �>:�� ��4��/ -�>

<+��� <0	� �%�W*� � A*�'�
&�+����6 �@ �
' :�/ <4 �
VX /� �d	$c ��� /�3 �4 /��<��� �-�4 �"�L	&�C �

��+��
� �+
+� OP� 

�,+ �0
5�,Q��]!�E!5  

<��� ������ �<+n K��&
 �	4 �>)1/0  �@2/0 ��	

&
(<��� � .@/��' ;
�  ��X� -�>)65(% /�y���� �)15(% �

��
F:�� �� 
&0' �>2%<��� -�/�� � ��	*� -�>)15 (% �� 
&0' Z�+
@�
 �15%<��� �<+��� <0	� �> �� �/��

�+� ���	�/  <0	� �&��4��	�/ . ��� /�3k' /� ��	
� -�/  �+
+� OP� -�/�� �-
&*'�F :�/ <4

<��� ���+��
���y+/ � -���
 "�	���	
n �(�

� �D+/�@ -��4 

9��5#���' ��� ^��  

<��� ������ �<+n [���"�	���	
n -�/�� �:�/ .L� �A�	� �# /� �>�3�
 1/�
 � -���
 -�> ��,!� K!� 

 
VX /���
F �:�/ �
' ���C/�F ;
�  �&���� -�>j A)50(% 
|���+
4 �)20 (%W'�� �j<  -�)5(% � �

<��� �	|��C ;
�  �&���� 
	2 -�>)10(%��
F <&��C � <W'�� -�> ��  <&*�  
|���+
4 � -�  -�/�� ����

<�	N AF��<&�C -��4 -� )HCS( 

�"!/��!�0 ����E+ 

�  �:�/ �
' �/��
|���+
4 "�&*�C��
F ;
 
|���+
4 �&���� -�>)55(% A��C/�F �)20 (% �C�	'�
4 �

)5(% �&���� -�> ��
F ������ �	���	
 �1.5 ��	
<�	N AF�� -�/�� �
&
<&�C -��4 -� )HCS( 

�0�
/�#�%
� ����E+ 

Z&	I�'�&�@ "�&*�C��
F �:�/ �
' �@ �/� �/�� Z&	I�'��&� ;
�  �&���� -�>)45(% �C�	'�
4 �)10(% �

 A��C/�F)2(% A	4��+
@ �)1(%��
F ������ �	���	
 � �&���� -�>0.25  �@2 ��	
 Z&	I�'�&�@ <&��C �
&


<&*� <�	N AF�� -�/�� ����<&�C -��4 -� )HCS(  

���!2������ ����E+ 

���6  A��C/�F �:�/ -�)10(% �C�	'�
4 �)3 (% �	|��C �)20(% <��� .+/ .@/��' �)25 (% M	@
@ <4��0� �+
@

<�����&���� 
	2 � �&���� -�> ��
F ������ �	���	
 �&���� -�>0.4 ��	
 "�	���	
n AF�� -�/�� �
&


-���
  

>�,��!� ����E+ �0�

9��5 �0  

77  

  



���������  
��
���� ����5 ����� 
9 ������� � ���� 
1396    

 

 

  
KE� 3. �� 
%�_� ������ �+�E��
E!55 �� ������ �� ` ���5 9HJ���
�`� .A (9�0� �� 0
5�,Q��,�0
��%0 � `�;�� � >� 
WB (

9��59�0� �� ^���S%�"� �"�� :9�0� $%
%# aJ� �� �,!�� �� >8�� 9�  
9�0� 1%� 1��0�� T�� >�� 9� � >���C (9��5 ����E+  
�0

D (9�0� �� ���!2������ ����E+9��E� �,!�� ��   
  

�������  

 
4<+�C  �/�*F/ <��0D
 �� ��C����
�	
 %�$I�P


��  <@��4
' � -/��? �*	�	��  �+�� .Z	����
&C -�>


�  -/��?j��
 ;j<� :��j1�'/?j' ���j
����j -�


��C;	  � =	&�	
�/�*F/ .+/ � ��&�	�  .	� <@��4
' -�>

 "�&*�C ��|����+
4 "�&*�C �-�	|��	'� "�&*�C ;
� 

 �*&	I�'�&�@)�/�*F/��4 -�+/� -�>( "�&*�+
� �

 -�	|��	'�)�� �/�*F/(
 -�	|��C "�&*�C �<�� -�

)"��n �/�*F/ ( /� �"�+�C  �&	I�@�
�
&�� "�&���+�4

) <��C �/�*F/��'-� ( A��) �"�/��0> � �|�.F1395( 

) ;� 2 .(+
+� 784j���� �j  �4 /�	� �j "�	
 � ;	

<+n:�� -�> =>?)�Cj"�&*+/� -�>j��4 -� (2?j�� 

�
��  .:��=>? <4 �>-�
L&� 10  �@15 �&��� �4 
&


� OP�<�	N -�/�� � OP*
 �+
+<&�C 1/�
 -��4 -�

f
 }/.4j
 /�R <4 ]�	j@ 1���&j�
 /�
� /� � ��� 

<��
 <
���:�� � ��+��
� �+
+� OP� �4 ��� <' �+�>

<��� AF��<+n � �D+/�@ -��4 ��y+/ � -���
 -��4

 ��&*>�+��0� �
���  .�/�*F/ -��0� %�
		S@ � �>

"? e�L@/�
�+��+ �4 �> <��� r�� .	� �  "? A��4 � �> "��� �>

�
 �/�*F/ �+� <' �>� k' Y
/ K	V
 =+ /� �>��/H 

��  <& �^� -�3
4 ���) �"�/��0> � �|�.F1395) ( ;� 

2 .(  
  

������������ ��  

AF�� �/�
 784 /� ��  ��>��
 �4��/ -�>��/
4 

AF�� ;
�  A*+� � ��+.	� -�>>��&��FA�� �) :  
  

1 .>����E%1!� ��  

[20( �M%��
� aJ�:  �+
+� OP� /� OP� �+�

��C -�

����' �4 A	&�	
-�
L&� 10 �&��� <' 
&


&�+� -�/��j> � A*�'�
jkNj
 �	�j��j<��j: -�>

1��-��'/? �4 -�
L&� 25 �&��� 
&
-�/�� <��� �>

 A�� ����
 �4�F <4 �+
+� OP� /� "���
� ��	*�

);�  4.( 

�( 9�0��"�� S%�"�`9%T � ����� �"�� �� �0

9��5^��� : <��� AF��  �D+/�@ -��47	4
@ ZC  ��

 n�0$
 � ��  ��+� ��+��
� �+
+� OP��+�
L&�  

=+�.� 5-10 �&�����/�� 
&
 .<��� (�

� �D+/�@ -��4

� <4 �+j+/ n�4 A0j  .j�� ����j� <' Aj0j
�j /� �

1�� -�>��'/?-�/�� � %���3�
 p�X���  ��+ );�  

5 �A  �B.( 

78  

  



���������  
��
���� ����5 ����� 
9 ������� � ���� 
1396    

 

 

<+n���@ -��4 �4 -�-�
L&� =+�.� 7  �@10 �&��� 
&


<��� b
&*� �� �$4 .	� A�� ��  ;	��@ �D+/�@ -��4

<+n AF�� �+� <
��� /� � ���@ -��4 <+n -�  ��	  -�>

�
 /�� ?  ��� );�  6-A.(  

b( 9%T�#0�5 �"��: <+n �/�
 %�4��/ /� -���
 -��4


4��/ 1�� Z	����
&C /� �4 <��� .+/ /�	*4 ��'/?

-�
L&� 25 �&��� � ��+��
� �+
+� OP� -�/�� �
&


<���<+n � �D+/�@ -��4���@ -��4y+/ � -�j ��+� ��

�
<+n �� �$4 <' �� ���@ -��4� A�� ��  ;	��@ -� 

-�
L&�  -
� 
>2-3 �&���A�� 
&
 .-�
L&�  ��'

<+n �4j -���
 -��=+�. 5  �@7 &���j��� 
&
j A

);� -�> 5- �6 -A.(  

�( 9%T�,c%� �"��: <+n �+�<+n �� �$4 -��4 -��4

���@1�� �/�*F/ /� -� �/�
 <fP�
 /� ��'/?��/
4 

 A�� ��  ��+�);� -�> 6- B  �C.( -�
L&�  <+n 
>

 �	45  �@20 �&��� � 
&
-�
L&�  -
� 
>3  �@5 

�&���		S@ /� 
&
A�� 
 .;y+/ �+� M�2�  ���+
3 r�� �� �>

���4  r�0D
 <' ���-�
L&� "? ���# �>3  �@5 �&��� 
&


 A�� ���4);� -�> 6- B  �C( .  

KE� 4. �� 
%�_� ��0"!5 ��!� "�#�� $%
%# ()� �Q�� �� "60� #0 .A (9�0� � �M%��
� $%
%# aJ� �� 0
5�,Q�� 
>�,�0
��%0 � B (

#0 ]!���� KE� 
%�_� )A( 
C ( �0
5�,Q���0�0� 9�0� 
>�,�0
��%0 $�+ � d�1� � D (9��5�`�
� $%
%# aJ� �� ^�` � �M%�

9���+�3�� �,!�� ��  �"��5)Shell lag( 
)In: Intraclast; Es: Erosional surface(  
  

  

KE� 5 .A ( 
%�_���0"!5 9��5 #09�0� � �M%��
� $%
%# aJ� �� ^���S%�"� �"�� 
B (9��5 #0 �+�E��
E!5 eJH5 �0�0� ^��

9�0�9%T � �S%�"� �"���#0�5 �"��  

79  

  



���������  
��
���� ����5 ����� 
9 ������� � ���� 
1396    

 

 

�( 9�!F9�M+ ���5 �"���0: 	Nj<� 1/�
 -��4

<&�C<+n %/�X <4 }/.4 ]�	f
 /� -� -�>1/�
  _��


"�&*�C /� ����
 :�/ <4 /�	� ����� �+
+� 784 -�>

4 %/�X <4 <' OP*
 � p�X �+
+� OP� �4 ��
' �	

<+n;	  /� -� ���/�� /�
6 �&�	� -�>��+�  � );�  

6-D .(��
?
4j� -�>��+�  j<+n /� �� �4��/ -�>

 �/�
��/
4 7	4
@ =+�.� 4  �@6 �&��� 
&
-���4  �30 

 �@40 �&��� 
&
���C ��/�� .~F�  <' ��X� -�>

<�	N b
&*�<&�C 1/�
 -��4 /�
6 
	U�@ AV@ �/ -�

�
;
�  ��>� <��� ������ �"���@ _��
� %�  ��4��/ -�>

 A�� 1? ���@ �I��N � <c�# d' M	 ) �"�/��0> � �	I

2012 .( 

2 . >���]!�G�%�� ) >�%# �Q�����f( 

g�!2��h+ K!�� 
i0: X <4 ;	*� 
U� r�� �+�j %/�

<I�I /� �
W�
 � �f�� ���� �+ ����
 ��V�
 =+/�4 -�>

<��
 �+
+� OP�:�� .+/ -�> �+
+� 784 ���	
 <���

 <4 /�	� �����-�
L&� 25 -30 �&��� ;4�6 �4�F <4 
&


"�+� A�� .<+^S@ -/�W# Z&	I��aC ;	*� 
U� �&6�
 -�

 /� ����' <+^S@ %���3�
 <�	�� <4 <' A��"�/�  1��/

+�j  ��Dj A�� ��)0	Ij ��&� � �2012( 'j��@ <j K

<��
:���C <��� .+/ -�>4 "��LI�6 � �� 
 �+
+� OP� 


<��
 �+�:�� �>"�+�0�  A�� �� );�  6-E.(  

  

KE� 6. A (9%T���� �"��9��5 9%T�� �#0�5 � �0 
�Q��B (9��59�0� �� ^��9%T � $%
%# aJ� �� �"��5 ��.
� j"\ �  
�,c%� �"��

C (
%�_� ]!���� KE�)B( 
D (9�!F9�M+ ���5 �"�� �0)Hummocky (������ ����   ���5 ()� �����E+���
� 
E ( 
i0

9��5 9%T $%
%# aJ� �� g�!2��h+ K!���Q��  

80  

  



���������  
��
���� ����5 ����� 
9 ������� � ���� 
1396    

 

 

k4� 

#�� .	I��?j�/ -�>�j���� �+
+� 784 �4�j	� �j � /�

k> =+ �784 �+� /� Z&	I��aC ;	*� 
U� ��3� �	�N

 �4��/ K	V
AL*� <4  k'��/H �
 "��� �/  �>�) �|�.F

 �"�/��0> �1395 .(<+n ��3�-�> <��
 � ����

;	  -�/ 
4 ��+��
� �+
+� OP� �4 �+�

����' ��>

<����> <&��C �����
� ��

����' /� A*�'�
&�+�-�>  p�X

%���3�
 �6�4<+n �+
+� OP� /� ����
<��
 -�> �����

<���;y+/ � -���
 "�	���	
n �(�

� �D+/�@ -��4 -�>

 /� � ���+
3"�+�C <�	N<&�C 1/�
 -��4 ���>� "��� -�

<@ 
C K+�
  /� /�	� ����� �� 784 �+� %�4��/ ��	��

1��/ 
U� /� � -H
�� %�4��/ -�/ 
4 ������� -/�^�

 Y
/ <fP�
 /� ��	 ���
	4 A�� . �+�
 �P+�
  �	�N

�����@ -�>���F/  A��) �"�*�	I�' � :�+�+/1996 h

.|��+/��/ - �"�/��0> � /��@2007 .(<+n�/ �����@ -�> -

784k' -�>��/H  �@p/H ����# %�  <4 <&*4 � Y
/ 
@

 %�4��/ ;f� � ;0# 
U� /� � �+��> � 1? -��� 
	2

7	4 %/�6 <' �3��
� K��@ K+�
  _��
� <4 AL*� -
@

�
 ��D+� ��/�� �I�0$
  �� �/ %�4��/ <' ��� 784 -�>

 k'��/H  <4784 -�>p/H�
 ;0# <c�# 
@  ���')�
C -

�
C � .C�I - ��
I��2012 .(<+n -�/ 
4 "���@ %�
U� -�>

 <�	��4 �4��/��/H  �I�0$
 _��
� �+
+� OP� ;V
 �1?

)FWWB(  �����@ �)SWB (�
 (
&�' ���  . <4 <3�@ �4

 <' -�>�� <&W� �
 �   %�4��/ <' AW� "��@�+��2? 

 /�	� ����� �+
+� 784
+� ��@ 
	U�@"� /� � �+�+/� -�>

 _��
� 
U� ����V
 /� �I�0$
 _��
� �+
+� OP� 
+�

��  ;	��@ �����@��� .��E+� <*+�f
 =	y	@ -�>

�����@ %�4��/  e�f� 
�+� �� ��  b/�.�"��3  �4

��E+�A+�&*y0@ -�> (��3 /� /�	� ����� -�>2  <|�/�

A�� �� .  
  

R�". 2. �ZU%� 9�%�H5 �� �"� �" �M5 �� �������!�� l�H� 
%�� �� �&�� B
� �� ��!� "�#�� $%
%# ()� ������ ��   

�	ffV
 
+�� /�	� ����� 

<0>  <�	N<&�C 1/�
 -��4-�  

1�2�6�11 ��
F����
 -�3
4 ��	*� -�> 

2�7�8�9�10�11  <����D+/�@ -��4 

2�7�8�10�11 <+n-���
 -��4 

2�3�6�10�11 <+n��y+/ -��4 

<0>  OP���+��
� 

4 ;	  � =>? :�� 1���@ 

                         A*�'�
&�+� /�x#                               2�7�11 

)1(- 
���)1981( �)2(- 
���)1982(�)3( -  
Fa	�)1982( �)4(- �/����>)1986( �)5(-  � ��	I�


 "�/��0>)1997( �)6( - "�*��� � ��/���)2003( �)7( -(� � ��*V
  kX?)2004( �)8(- k+
')2007( �

)9(- "�/��0> � ?�H)2011(�)10( -  "�/��0> � �	I)2012( �)11( - �
I�� �
C � .C�I �
C)2012.( 
  

 ����� R"5 

1��/ (�
<&��� -/�^� �/�
 �����@ -�>��/
4� 

-����0> �/�*F/ /� �
�4 �I��@ <4 -��+� /�	*4 -�>

�/�� �&+�	4/�@ .@ � �����@ %�4��/ 
4 A+��	4/�<+�C F
4 �

 ;4�6 �>��  ���+��3  -�>/�&F�� <�03 "? �� ���&*>

<�	N ����
 �4��/<&�C 5R�f&
 -��4 Kf� <' ��&*> -�

�/�*F/ /���>��
 ;4�6 �����@ -�>K	V
 /� � ��� -�>

# �&+�	4/�@j ��/��� /�x) �"�/��0> � ;*�+�1991 .(

k><&��C �����
� �	�N ��	*� -�>&*4��< K	V
 <4 -�>

k'��/H<+n /� 
@ �>)shell lag (k> � ;	*� 
U� �	�N

 <' Z&	I��aC�E+� K	V
k' -�>��/H �
 �A�� �����@

K	jV
 �+�
<@ -�
4 �����@ -�> %�4��/ �+� A*��

 �� �4) �"�/��0> � ;*�+�1991 .(<+n OP*
 -��4

7	4 /� -���
;y+/ <4 �D+/�@ �
� <4 �/��
 
@ -�>

�I��@ /� �3�
�
 ;
�' �����@ -�>  �� ) �
���1982 .(

�/�*F/�/�*F/ ����
 .	� �����@ -�> <4 �&+�	4/�@ -�>

 <4 =+�.� r�� �� <4 M	@
@���&��F1  �� /�� ����&��F2 

-�����3 �
  ��� ) �:��	I1994 .( �/�
 �I��@ �� ��84

��/
4  <'����0> 784 -�>�+.2?  "��� A�� �
�4 �I��@


�<��
 �>�:��:�� � �> �/�
 <fP�
 /� ��>? -�>

��/
4 ��  <&��� n�4 -H
�� �4 -�>���F/ /���� . /�

                                                 
1Proximal 
2Distal 

81  

  



���������  
��
���� ����5 ����� 
9 ������� � ���� 
1396    

 

 

K	V
 k' �+�+/� -�>��/H"���@ n�0$
 
@ 
���2? �>

1��/ �.	���
��E+� �4 -/�^� -�>��+  �
� ��&*> �� 

 <4 �����@ %���+
3 
	U�@-��  TR��
p/H ��	C 7>�' 
@

�
  ��') �
���1982 .(�/�*F/ �� ;
�' �I��@ =+ -�>

 ��C <4 �����@784 �
 k	*f@  %/�X <4 <' ��  Sa @ �

Se ��� A�� ��  -/�^�) �
���1982.(  

<+n ����
 -�>��  -�>AL*� <4 
L&���
F �����
� � -�>

 /� ��+��
� �+
+� OP� ����&*�C �/�*F/ /� ��	*�

�'�
&�+� -�

����'jA*<��
 � /���j;	*� :� �4 /��

<���<��
 /� �D+/�@ -��4:�� �>)Sa( <+n � -��4

 -���
)Sb( );�  -�>5 - A,B  �6- A,B (<�	N � -��4

<&�C 1/�
-� )Sc( ) ;� 6-D(  �/�
 %�4��/ /���/
4 

�/�*F/ �+� ;	��@ K	V
 "��4 =+�.� �� <4 �>���&��F 

��/�� A+��# "�+
3 . �&�	� ;	  "�  <&���)Se(  
4

�/�*F/ -�/<�	N -�/�� -�><&�C 1/�
 -��4 }/.4 -�

1��/ � "���@ -H
�� %�  7>�' 
����� ]�	f
 -/�^�

�/�*F/ <4 AL*� ��/? K	V
 =+ /� b
4 /� �+
+� -�>

 �/�
��/
4 A�� .�/�*F/�����@ -�>  �/�
��/
4  /�

75  /�	� ����� �+��&4� 
&
��+� ���   
4 �<+�C  �� �����
�

������� -n�4 A0� <4 �+
+� OP  �/�*F/Sc X <4j %/�


 }/.4j	4 ]�	fj7����
� �+
@j784 /� �/ � -�>

�+��2? � <4 � <& ��j�/�*F/ n�4 A0 -�> Sa  �Sb 

"���
��
 
@ ��� );�  2 .( �>��  <4 <3�@ �4 �+�
4��4

��+  �� ���+�3 <@�/�*F/ A*�� "���@ 
	U�@ AV@ -�>

784 %�4��/ /�  A�� ��  �+����  /�	� ����� �+
+�

);�  7.(  
  

������ l�8��0��  9�%
%� ��!�0
O. �� ������  

 =	|���)I�C "�
� <�+
+� -�	��
S3 -�����4) -�
4<��0� h

 �������2004 �2007 �2009 �.'�' � =+��/�@ h2009( 

�
 "��� <' �>�k' A�� 784 � �
LI� �� -��+� -�>

(�0 -
&F�4  �"�
+�_���� ��4
0'- "�
+� �"�3
	�

[��4 %/�X <4 %�I [��4 � -.'

<�����3 -�> -�

���4��� . <4 ������� ���	
 �	*+��/� �R /� ��
R ��

 A�� ��
' A'
# �4��3 �
�0	� A0�) � a	3��/�


 ��	�'1983.( X ��
F �+�
4��4j �4 ��
0> "�
+� <VW

[��4�+�.� /� M�2� /��D
 -�>/��' d�&8
 -�> /��
 �

30 (�0  <	 �# /� � �4��3 <3/� ������� �/�6 
4� �4
2

 A�� <& �� /�
6) �"�/��0> � ��Wy0&��1991 � "�4�/ h

 �"�/��0>2007.(  
4<+�C  �+����+�3 �+�	��
S3 �<�+
+� 

 �+� /� ��/
4 �/�
 �����@ %���+
3��/
4  �� � ��

���4 �+��&�� -�>��4��@ K	V
 <' ��� � �+�+/� -�> �+��&�

���� /�
6 
	U�@ AV@ �/ �+��&�� <0	� �  ���) �"�/��0> � �I

2014 .(<N 
�� "���@Q
� �@ ��&�� ����V
 M�2� �> -�>

 �+�	��
S320 �
 
4 /� �/ <3/� TR��
 �I� ��
	�

Q
� /� ��3�
 -�>25  �@30  
	U�@ AV@ .	� �/ <3/�

�
 /�
6 ��>�) ��	�' � a	3��/�
1983 .(� ��D+� _��


��@j�/�� /� ��� /� ��&W ? �4 �I�t8+ 
	2 -�>

�+a'�

@3  <4 A�� ���4 KL@

<���-�  �+/��	� /� <'

�	&���
	> �I�t8+ ��@�' �/�� �� ZC � �+��2?4 ) 
F���

�	*+��/� (]���	6� "�  �
�"���@ ��D+� \��4 �> -�>

�����	�5  A�� �� ) ����/� � /�	'2010 .(k> �	�N

 -�>�+/���+� ����
 ������� �/�6
4� � ��# ��D+� -�
4 (?

 A�� ���4 "���@) ��	�' � a	3��/�
1983 .( 
4 �+�
4��4

<+�C ���+�3  �/�
 <fP�
��/
4 �MI�2 �����@ "�� /� 

 ��
F <4 �&#�/ <4 A�� <&*���@ �+��&�� �����@ "�+
3

 AV@ �/ <c�# �+� %�4��/ � ��	�/ -.'

 "�
+� <VWX

�
6 
	U�@�>� / .784 56�� /� AV@ ������� �I�0  -�>

 A�� ���4 "���@ ��W�)�	
� � �0�n ��I��/1378-dI�( 

);�  8(� �  /�
6 
	U�@ AV@ "�
� "? /� �/ -.'

 "�
+�

A�� ���� .� �
� �@ �
� �+��> � 1? K+�
  �+�
4��4 

 /��
 �E+� <' =�F30  �+�C <4 �A�� �4��3 <3/�

"���@ "�
?*

� -�> <' A�� ��
' =0' "�
+� /� -
	

�/�*F/ �+����  /�	� ����� �+
+� 784 �����@ -�>

�
"? 
4 �>��� ����@ � �4 . ���j-�  
�+�<&��+-�> 

����1? K+�
  .	� �+�	0	 �|H -�>� � �
� <�+
+� �+��>

 �/�
 %�4��/ -�
4 �/ =�F��/
4 #�� /�j� �/�
 <	j 
q

�
 "����
 <' �>��@ ����@  �+�
 -��+� �#���+�3  �

 � �4 �+
+� �+/��	� /� -.'

 "�
+� K+�
 ) ��|�.F

1394.(  
  

���������  

 �������	
���� �
���
 	��������� � ��� ���

���� 
� ���� ��� 
� 
��
 �
 �� !"�" �#���  �$%�&

'(�$)� 	"����% '� �)������%  � ��  �����*+�& ,��%

-�*&��#�"�  ./� �� 
��'��� 0	�"���1 !"�" �� 2��

                                                 
3Thermocline 

4 Hirnantian  

5Cyclonic 

82  

  



���������  
��
���� ����5 ����� 
9 ������� � ���� 
1396    

 

 

'
�� ���$� '� 	�"���1 !"�"  ./�	3�� 	*��1 �� ��
��

)shell lag(0 '��6'#�� �
�� ������ )HCS('
�� 0 ����

'"7 0	)"
�8���8 ����� ��  !"� �� '& �% 	���'"�� 

	��
���
 '� �
 �����
 !"� 9��8 ����"   ��
�"�� :�;


<�
 ��� !"� 
� 	
�1�8= '� ��� -> !"� '& �
�

�
���
,?�1 �@ 
� ��  ./� �� !��'"��  � ���( A����

 '� B"�C
 � 	
�1�8��+#��� ��% ,���8 9�"���
� .

'�E
 	�
�� F�</8 � '�"�"� 	"��1��G� �����+"��  9��"�

 ����+"�� H#��� !"� �"�� !"�"  !"
�*�� 
� 	
�1�8 ���

 I�( 
� '& -��30 ��� 	���� '�
� 9��"� 'L;? �

�>% 
� �C&�>M�$�#���N �
�3 �> � �
�����"   ��O�8

9�1�8-�� ���� ������N �"�% ���.  

  

�
��
����  

!��  ���N  � 9�N���"�
 ��+�
�� P�*( ����
�� 	���%

H� � �Q�� 	����1 	���R� -
��S� � �@ !��6

 �=�� '� ��+�
��	
�<�#�� P�)
� 
� ���S� � ���� ���

�R� !"� ��) 	���R� T�= �&32816/3 ( M�$&

+��Z�C�

�� �
 �
�.  

  

  
  KE�7 .������ ����� R"5�&�� ��� B
� �� ������ ��   

  

  

KE�8 . � ��%
. >�.��Q%�. Y��!� � ��!%�+ $%��,!� �� ���3�� $!�%���0 #0 ������ �� ��Q%�.  ��5# �' �� �0
%0) ��!�0
O. 9MH�

#0 m�8�30 
9�%
%� ).����5 
$!,� � h!1983(  

83  

  



���������  
��
���� ����5 ����� 
9 ������� � ���� 
1396    

 

 

����� 

��@�L��6? r )1385( �	
�����  "�
+�. %�/��&�� "�
��� 

�	
�����  � %����&'� ���$
 �/��' 586 <VWX.  

 � �����3)1379 (<c�# ;	�V@<&��� �4��/ -�> ����� -�>

"�+�C �-.'

 � �6
  �
LI� /� ��	I� ������� �-
&'� <
��

fV@ ���� �#�� ��
a�� ���? �%�f	275 <VWX.  

� ��|�.F.-��0V
 �z �� ��|�
6.� ��4�LV
 �. _ �-
>�R �

)1395( �/�*F/ .	I��? <&��� �� /^� /� �>  �	*+��/� -�>

)A��
	  ����� ���6�� 784 ( �+/��	� <4) �+
+� 784

/�	� ����� (1��3 /�ZLR [��4 (�0  �
0 �' 1
2. 

���� <
���s� �/�0  ��	
�26 �111-126.  

.F � ��|�)1394( 1��/����  � ��/
4 %�
		S@ OP� 1? 

�+/� /� %�4��/ �	*+��/� ���6��-�+/��	� ��+
+� 1��3 

1
2 
0 �' ."�+�C���� /�' <
��� /� .128 <VWX . 

M#�X ] ��$03)1391 (� -H�I��	I�C  ���
�	@�
&����	I�C


L0
 %�4��/1 1��3 /� /�	� �����
0 �' 1
2  b
4 /�

-
D@ ��N���? ������� � �
a��-����
 �#�� "�+�C <
��

���� /�'�� /�170.  

�-
>�R _ )1380( <�f� �	
����� 1:100000  �
0 �' 

%�/��&�� "�
��� �	
�����  � %����&'� ���$
 /��'. 

�-
>�R  _)1382( <�	N����  %�4��/ �+/��	� /� �#��� 

1��3-
&F�4 
0 �' � (�0  ZLR 
4 <+�C A�����'��> 

����>�EC ������	
� "�+�C<
�� ���� /�'�� /� 146.  

 r ��L��0�R)1376 (K	V
 �Z	����
�	
 ��/
4 -�>

<�	N � �4��/�I��@ ���� 784 -�> ���	
 � �+
+� -�>

"�+�C �-.'

 �
LI� u
  /� ��	I� ����� ���� /�' <
��

 �"�
�@ �k�$
 A	4
@ ������� �� /�125 <VWX .  

- ��0�n )1379 (*F/j�/�V
 � �>jK	�/ -�>j � �4�

<�	N<&��� �*���� -/��� � �+n�4 �+
L
�'
C -�>

�	
� "�
��� �"�
+� =	|���)I�C ���$
 %����&'� � ���� 

 �/��'180 <VWX.  

- ��0�n .�	
� � � ��I��/)1378-dI�(�/�*F/ � K	V
 �>

Z���� � �4��/ -�>�x� -�>1 �2 LI� /� a	
 ����� �


���� �+�0>�
� �	0>�D> %n�f
 ��
�� ��6
  ��	
�

�	
� "�
��� �"�
�@� �����  .93-97.  

- ��0�n .�	
� � � ��I��/)1378-1(�/�*F/ ��/
4 � ��>

<�	N � �4��/ K	V
�I��@ ����  � ��	  -�>�#�� -�>

<+�@ <fP�
 /� "�In ����� �+n�4 A+.@/��'- ��
�� �/��/�

 �	
�� %n�f
�	
� �0D�� 7+�0> ���
	  �"�
+� ���� 

� .567 -569.  

Ager, D.V (1974) Storm deposits in the Jurassic of 

the Moroccan high atlas. Palaeogeography, 

Palaeoclimatology, Palaeoecology,v. 15, 83–

93. 

Aigner, T (1982) Calcareous Tempestites: Storm-

dominated Stratification in Upper Muschelkalk 

Limestones (Middle Trias, SW-Germany),In: 

Einsele, G., Seilacher, A. (Eds.), Cyclic and 

Event Stratification, Springer-Verlag, Berlin. 

pp. 180–198.  

Barash., M.S (2014) Mass extinction of the marine 

biota at the Ordovician-Silurian transition due 

to environmental changes. Oceanology, v. 54, 

780-787. 

Dunham, R.J (1962) Classification of carbonate 

rocks according to depositional texture. 

Memoir American Association of Petroleum 

Geologists, v. 1, 108–121. 

Einsele G., Ricken W., and Seilacher A 

(1991) "cycles and events in stratigraphy", 

Springer-Verlag, Berlin, Heidelberg, New York 

1991. 955p.  

Ghavidel-Syooki, M (2003) Palynostratigraphy of 

Devonian sediments in the Zagros 

Basin,Southern Iran. Review of Paleobotany 

and Palynology,v. 127, 241-268. 

Golonka, J (2004) Plate tectonic evolution of the 

southern margin of Eurasia in the Mesozoic 

and Cenozoic. Tectonophysics,v. 381, 235–

273. 

Golonka, J (2007) Phanerozoic paleoenvironment 

and paleolithofacies Maps. Late Paleozoic. 

Geologia, v. 33, 145–209. 

Golonka, J (2009) Phanerozoic Paleoenvironment 

and Paleolithofacies Maps. Early Paleozoic. 

Geologia,v. 35(4), 145–209. 

Hairapetian, V., Mohibullah, M., Tilley, L.J., 

Williams, M., Miller, C.G., Afzal,J., Ghobadi 

Pour, M., Hejazi, S.M (2011) Early Silurian 

carbonate plat-form ostracods from Iran: a peri-

Gondwanan fauna with strong 

Laurentianaffinities. Gondwana Research,v. 20, 

645–653. 

Handford, C. R (1986) Facies and bedding 

sequence in Shelf-Storm Deposited Carbonate-

Fayetteville Shale and PitkinLimestone 

(Mississippian), Arkansas. Journal of 

Sedimentary Petrology,v. 56,123-137. 

Herrmann., D.A., Haupt., J.B (2010) Toward 

identifying potential causes for stratigraphic 

change in subtropical to tropical Laurentia 

during the Mohawkian (early Late Ordovician), 

In: Finney, S.C. and Berry, W.B.N., (eds.), The 

Ordovician Earth System. The Geological 

Society of America Special Paper, v. 466, 29-

35. 

Johnston, H.D., Baldwin, C.T (1986) Shallow 

siliciclastic seas. In: Reading, H.G. (Ed.), 

Sedimentary Facies and Environments. 2nd 

edition. Blackwell Scientific Publications, 

Oxford, pp. 266–268. 

Kidder, D.L., and Worsley, T.R (2010) 

Phanerozoic Large Igneous Provinces (LIPs), 

HEATT (Haline Euxinic Acidic Thermal 

84  

  



���������  
��
���� ����5 ����� 
9 ������� � ���� 
1396    

 

 

Transgression) episodes, and mass extinctions. 

Palaeogeography, Palaeoclimatology, 

Palaeoecology, v. 295, 162-191. 

Liang, G (1994) The storm deposits and its 

tectonic setting. Global Geology,v. 13, 131–

143 (in Chinese). 

Li, F., Yang, Y., Li, Junwu., Yang, C., Dai, T., 

Zhao, J. and Yi, H (2014) Lacustrine tempestite 

and its geological significance in the Cenozoic 

study of the Qaidam Basin. Journal of Asian 

Earth Sciences,v. 92, 157-167.   

Lima, J.H.D. and Netto, R.G (2012) Trace fossils 

from the Permian Teresina formation at Cerro 

caveiras (S Brazil). Revista brasileirade 

paleontologia,v.15, 5-22. 
Liu, X., Zhong, J., Grapes, R., Bian, S., Liang, C 

(2012) Late Cretaceous tempestite in northern 

Songliao Basin, China. Journal of Asian Earth 

Sciences,v. 56, 33–41. 

Marsaglia, K. M. and Klein, G.D (1983) The 

paleogeography of Paleozoic and Mesozoic 

storm depositional systems. The Jornal of 

Geology, v. 91, 116-142. 

Mohseni, H. and Al-Aasam, I.S (2004) Tempestite 

deposits on a shore-influenced carbonate ramp: 

an example from the Pabdeh Formation 

(Paleogene), Zagros basin, SW Iran. Journal of 

Petroleum Geology, v. 27, 163–178. 

Molina, J. M., Ruiz-Ortiz, P.A. AndVera, J. A 

(1997) Calcareous tempestites in pelagic facies 

(Jurassic, BeticCordilleras, Southern Spain). 

Sedimentary Geology,v. 109, 95-109. 

Pe´rez-Lo´pez, A. and Pe´rez-Valera, F (2012) 

Tempestite facies models for the epicontinental 

Triassic carbonates of the Betic Cordillera 

(southern Spain). Sedimentology,v. 59, 646–

678.  

Pettijohn, F.J., Potter, P.E., Siever, R (1987) Sand 

and Sandstone. Berlin7 Springer-Verlag, 553p. 

Reading, H.G. and Collinson, J.D (1996) Clastic 

Coasts. In: Reading, H.G. (ed.). Sedimentary 

Environments: process, facies and stratigraphy. 

Blackwells, UK, 154-231. 

Rodrı´guez-Tovar, F.J., Pe´rez-Valera, F. and 

Pe´rez-Lo´pez, A (2007) Ichnological analysis 

in high-resolution sequence stratigraphy: the 

Glossifungites ichnofacies in Triassic 

successions from the Betic Cordillera (southern 

Spain). Sedimentary Geology, v. 198, 293–307. 

Ruban, D.A., Al-Husseini, M. and Iwasaki, Y 

(2007) Review of Middle East Paleo-zoic plate 

tectonics. GeoArabia,v. 12, 35–56. 

Ruttner, A. Nabavi, M.H., Hajian, J (1968) 

Geology of Shirgesht area (Tabas area, East 

Iran). Geological Society of Iran, No. 4, 133 p. 

Savrda, C.E. and Nanson, L.L (2003) Ichnology of 

fair-weather and storm deposits in an Upper 

Cretaceous estuary (Eutaw Formation, western 

Georgia, USA). Palaeogeography, 

Palaeoclimatology, Palaeoecology,v. 202, 67-

83. 

Seilacher, A (1982) General Remarks about Event 

Deposits.In: Einsele, G. and Seilacher, A. 

(Eds.), Cyclic and EventStratification. 

Springer-Verlag, Berlin, 161-174. 

Stampfli G., Marcoux J. and Baud A (1991) 

Tethyan margins in space and time. 

Palaeogeography, Palaeoclimatology, 

Paleecology,v. 87, 373–409. 

Torsvik T.H. and Cocks L.R.M (2009) The Lower 

Palaeozoic palaeogeographical evolution of the 

northeastern and eastern peri- Gondwanan 

margin from Turkey to New Zealand. In: 

Basset M.G.(Eds.), Early Palaeozoic Peri-

Gondwana Terranes: New Insights from 

Tectonics and Biogeography. Geological 

Society London Special Publications,v. 325, 3–

21. 

Zeigler, M.A., Bambach, R.K. and Barrett, S. F 

(1981) Mesozoic and Cenozoic 

Paleogeographic maps. American Association 

of Petroleum Geologists Bulletin, v. 65, 10-11. 

Zhoa, Z.C., Willems, H., Li, Y. and Luo, H (2011) 

A well-preserved carbonate tempestite 

sequence from the Cambrian Gushan 

Formation, eastern North China Craton. 

Palaeoworld,v. 20, 1–7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

85  

  


