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�-04�� 5&!�65!�78� 318 �:;�� &< �8:= >�:: �?� @-�)B�C3  (�E1F-�4! &<:E� 
�7:: 
! �4��:  &��:�78  �
>���G���� 5�� �# H
�78�  >,I>8(��  .��! �*���&�35�� G��5&���  ���!*�� �&�+(& >K-EL� >� �,����� >3 �L�� M��� 5!
/���)N) H�O8� 5���P&Q )shallow mobile channels, FA(�!  �
 �8>R-; S) �4�T-  >74 '3<�3 )fan fringe-basin floor 

transition, FB ( >R-; S) �)Basin floor, FC(  N8+�� U, 
! '3<�3  �,�,&<�,
V&Q � �1) &-W >3 .��! �*�4!-# �&:2�3-� 
�4!-#��&< 5�� � �*�-��78� >K-EL� 
! M?�8� �*�-��&�+(& 5�� 5!FB- FA  �FC - FB ��  ��� !& �X! .*��<�&!-��� 5��

Zoophycus �Palaeodiction  �Halopa  -8?�Y� 5��������!�P ���4-)-) �3 �!�E�  !�!�P �,<�T� � �,���>�-( 5�� �*��)�� � 5!
2!�L;�  2��+P�46 <!-� �  2�3-�& 
,! &<������ ># Z�O� �����V&Q @-�& [�� �3 .��! �3-�& �8+3 �,��;! Z,!�� � 
�,�� 5&!\�

 &< 
�-04�� �4!-#B�C3  <&-���&�3 �&�+(& >8�< M��� >� >=&< �3-�& ]��?� &�"F 
! 5��LST �TST  �HST >8(��  .��! �*�
 5�� *�,6�P
��
8(��>��#�) 5�"8�! &< ��&��P N,Q& U, &< ��*�6I�3 �- 
�^6  >3 �L�� 
�-04���(�� �-) >8�& 
�74! 5��� .��! �*

 ���"= 2!���_# �!�E� >3 M��K 
,!
!�# @-�& Z,!�� �*��) /�8�) �1�! M�!-K 
! �,&< @6) 5&!\�N�
��F  '3<�3  �,�,&<V&Q < 
,! &
 �7+� 2!���_# � (>R-;
!�#  .��! �<-3 �3-�= 
�`��) >R-; &< �,&< @6 

�+4�:�:�5� ��?  �
�-04�� ��4�E� 
�74! '3<�3  �,�,&<V&Q ��3-�= &'( >R-;  

���I%J�0  

 >���; 
! ��a3  !-�K >3 
�74! � 5')��  !�,! >8�-�
  ��
 &< ��!�*�� /��P��^�8+,
 >�,�,<  >8P�� �b� &<

��
�+,�<&! �W &< >) *�-�-  �&�c �3! 
,! 
! 
,&-1��
�<�) <&-(�3 ���!&�! �3 d�,�#  ��
 &< � �*� !*= *�!

 �&-���)1990 � !&�?E� � �1���8�! g1991 � &-��� g
 �
�4�#��1996 &< .( �,�� >��#�)- 
�^6  
�-04��

 5��<!*(&
��
8(��
�F � ��*�6I�3 � &< ��<&-(
>) ��&��P N,Q& U,  ]�8#-0� d-���c! >���; <!*8�! &<


�F >3 �L�� ��! �<!< [& �4!-# h1+� � ��<&-(
�78�>8�"� 
! 5�,�,&< >#��3�) 5��� �+�1��-  � 5&!�6

>��#�) 
� >3 �?���?4�-  
�-04��� .��! �* i,�c� 
,!

��
8(�� >3 �L�� �>8(�� �-) >8�& 
�74! 5���*�  �

3�E) 
,! h,���P *�3 >1;�� &< �1�! i7�� �,!'�-) *�
�+�1�� 2�3-�& 
���#-  
�-04�� 2�3-�& M���) 5&!�6

 <&-� >�;�� &<��&�3 �j( V!�# U, &< >) �<-3 (V&Q 
�-) >8�& 
,! /�E� &< �3-�= 
�`��) >R-; k�� >3 ��

l�c< &-W >3)�# pre-Alborz trough(  ��! �*� >8�"�
) � !&�?E� � ����32003� !&�?E� � ��+�,� g 2005( .

 N8+�� U, I-E�� '3<�3  N8+�� U, �3 �,�,&< �,

 ��*�� M?� U, � *;!� �*��) >,\_#�'3<�3 M?� �

>8�"� M��� >) �*� ma��/���) 5��  ��� �a# 5I�3
>��� �G��>c&� �8,!*�3&-# 5�� �3 @���8� M?� 5!

 -8�<���E� 5�� � !&�?E� � <��) ��! U,QY�
2014�� &< .(:N8+5�� 8,!*�3&-#: � � '3<�3 5��V&Q 

�,&<�  �,�= ��X�# 5�����!�� h�# /�EK! nK�3 5��
��6 <�L,! *����)  -���-� �j�O�: <�&� �X! &< ��8

>�!<5�� �+�1�� - >K-EL� 5�& �3 (5&!�6 �8+,
 5��
��  6 &< <-=-� � !&�?E� � �-4�)) <-�2014 .(

d�8�!!���_# *���� �,��E�� � �?,'�P 5�� Z,!�� &< 2
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 � �46 <!-� 5-8O� � ��+)! oj� ��?����,<�&*��
@-�& [�� � �3-�& �8+3 �,�L3�= ��,!\^ �#*EK 5&!\�

 5��*�,6�P >L�8���!�� � �-4�)) ��! 2�3-�& �
 � !&�?E�2014 � !&�?E� � <�� g2014 ����# � -)��-� g

2014�� 
��F &< �1) &-W >3 .(:N8+4< >3 �,��: M�
>#�& ����� &< 2�3-�P&Q5  >3 �,
 &< �#*EK � I�3 �7+�


�� �! �X!:�� � p!-:� q-:) &-h�3�# �&:3-: � U,QY� 2�
�E�>�!< U,QY� 5-O� >3 �<-3 N)�; �,��;! Z,!�� (',&

>�!< 2�3-�& >)ha3 &< >) ',&>R-; 5��># 5! �+��
���� *�3�, *��!-#5!&!<  &!*T�5&��+3  � �<-3 �46 <!-� 
!

�3 r�j� 
3�)�&*�� ���� *�8+� 2�3-�&  !-�K >3 
,!�3�
 
,! &< .*���3��&�3  �4�E� /�, &< 
�-04�� 2�3-�&

 � �,����� <&-� 
�74!��&�3 �P�� &!�c. >8P�, 
,! 5��
��&�3 5!�3  &< 
�74! >R-; >�,�,< 5��P!�_= 5
��
�3

 � ����
 �
�3 
,!5�� ��&�3  
! �1�E?#*,<  !-#  ����
�)�&*�� ��E�! &��+3 ��3<&!<   .  

  

��%(�C -� 2�����  

 5&�8(��  �
 
! ��a3 �?� @-�= &< �E1F-� >�;��
 M?�) <&!< &!�c  6 �4�E� ha3 &< � �<-3 
�74!1 .( 
�74!

�*�����3&< 5*�13  >3 >) ��!  !�,! sO�� /�E� 5��
t)�� �+,*c�# M?�1�!& U, &< �: ��-EK 5�8&��( 5

– �8(�3 >3 55!
!&< �U,<' 2000   �8+��&! 
! �8�-1�)
 /�E� &<  �L,�3&q6 ��8(�3  &<  �8+��_P! /�E� �#&��( 
 M?�) >8�!< <!*8�!1# � (�,'  �,!'�-) 5��
�P ��X�#

5�E��-  �5-1K) ��! >8P�� &!�c �`461996 .( >O��
 >���; 
! ��a3  !-�K >3 
�74!5�,-���   ��
 &< ��!�*��

>�,�,<�8+,
  >8P�� �b� &<�� �W &< >) <-�

�+,�<&! -   ��
 &< � �*� !*= �&�c �3! 
,! 
! 
,&-1��

 ��! �<�) <&-(�3 ���!&�! �3 d�,�#)Eo-Cimmerian 

Event ( �&-���)1990 � !&�?E� � �1���8�! g1991 g
 �
�4�#�� � &-���1996 �  !�,! /�E� 
�3 
&< Z( .(

< ��! �*� <�L,! <&-(�3 
,! >L�8� &< >) ���!&�! &
 �4!-# Z�-# >) <&!< &!�c 
�74! �4�E� 5-1"��78� 
! 5

�� �*��-� (U��!&�Q) U�E� *�
�� 2�3-�& .<-�
 <!*(&
��
8(�� d-���c! >���; <!*8�! &< ��&��P �

>��#�) 5�"8�!  ��
 &< ]�8#-0�- 
�^6  >3 �L�� 
�-04��

�F �4!-# h1+� � ��<&-(�78�G�� 
! 5 5��

                                                
1 Anticlinorium 

!�6 ��,�,&< >#��3�) � �?���?4� � 5&
�^6  @6 
! p��(
 
�74!�*�  �&-���) ��!1968 � �,�3�3 g1983 
,! .(

>8+3 �3 Z7#�� I�E8;! <!*(&>R-;  *� ��-���c! 5��
 ��E1c  *� >8+3)  !�,! @-�= 5<&-(�3  �
 &< UF-)
 � ����3) ��! �<-3 (]�8#-0� h�!&��P  �
 ��-c ���

 � !&�?E�2003��*�6I�3 <!*(& .( �,I�3 >��#�)- 
 � !&�?E� � ����3) 
�-04��2003 *�3�E) h,���P � (

7�� 
�74!i �+�1�� 2�3-�& �1�!-  /�8�) � 5&!�6
 &< >) ��! �<-3 
�-04�� �4!-# �3-�& N8+�� �*��)

�3-�= 
�`��) >R-; >���;2 
�74! >���; ��8P&��P) �

pre-Alborz trough� = ha3 &<: @-�&��( 5SCB (
>#, �+�� M?�) ��! >8P�2 �3 .(>,�� ���*,<  � ����3

 � !&�?E� � ����3)  !&�?E�2003 ����
 �
�3 &< (
 N,Q& 
�-04�� �# 
�����)
��
8(�� 
!) >�;�� M) &< �

 � 
�T�c �# >�)�#&��(  �<-3 ��&��P u-� 
! (���&!  -#!�)
 �3-�= 
�`��) >R-; B�8+� � ��*�
�3 
,!�3��3h�� 

< [&  ��
 
,! 
! � !&�?E� � 
���?��) ��! �<!2001 .(  
  

L?�;0 G��   

 
,!��&�3  U, 5�& �3B�C3 >��F >3 �����5!�78� 
318  @-�= &< �E1F-� >�;�� &< 
�-04�� �4!-# 
! �8�
) �?�36° 30´N  �53° 50´E  -E�(& 
,�8"3 5!&!< >) (

�� 
�74! �4�E� /�, &< 2�3-�& 
,! *� ')�E8� �*��3
 M?�)1 .(&�E� 170 B�C3  2&-� >3 H
��Nb��  �3 �

G�� 2!���_# 5��7� � ��!<�3 �����5!�3 ��&�35�� 
G��5&���  ��,����� G�� t�)�# 5!'=! � �����

�*�
�� >#��3�))، �+�1�� - 5&!�6 � <&-� �2�3-�& (!
�=&<
��&�3 c:� &!�:�&�+(& .�P� k�"�!< B�& >3 >#��3�) 5�� 

)1962 (k�� .*�*� 5&!\�&�E� 15  2�3-�& 
! >�-E�
>�!< ��&�� ',&5!�3  � �46 <!-� �,�������,<  5!'=!

�*�
��  u-� ����8?4! v-?���?�� Z�-#Vega-Tescan 

 � 5&!<�3�,-w# <&-�  !�"# 5
!& >+�-� &<5��)!� 
SEM-EDX �!<�3 .�P�� &!�c:� 5����!*�� �: M��

G�� ������5!�78� >,I�� >K-EL� � ��3-�& 5��
?� �7X �c< >3 �3-�& 5��&�8(�� ���*�� M*�*� .

 �'P!  �
,! �3���,�5�� @-�& �?,'�P �����*���� 
 
,�,
 � �,I�3 5�7E� �t�)�# ��P�3�� >,I >8+3 � 5��

N� � �3-�&��8��7�! 5-�4! � 5<-EK 5��*��& 
��F1 
                                                
2 South Caspian Basin 
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>K-EL� �3-�& 5���,����� 5!�3 �&�+(& ��+�# � � ��
�:>K-EL+(& 5���&��&�+(& >8�< �,����� � 5! � ��

]��?� �3 � �3-�& 5��>,�� /*� �3 x�7j�! U��Y) 5��

P N8+�� &< �*� >y!&! �,�,&<�,
 5��V&Q <&-� �

 � !&�?E� � ���!�  !�) �P�� &!�c ��&�31990 � �#-� g

 � !&�?E�1994 ����� g2009 �<&�3-� � �4�?� g2013 g
 �-)��-� � �8���=2015�3 g�, � !&�?E� � M�2014  �

2015�X! .(�&!-����
�# � �<
!-� r-j� &< ��2  <&-�
 .*�8P�� &!�c �,����� � ��&�3  

  

 M$�1. �4���
��� ��?1!JO# �2-� 2 ���  !�6�# ��������
� -� 2 !JO#) �$# ���C �� 
�:�P� � :��J#4� 24 �����1369 .(  

                                                
1 stacking pattern 
2 fresh 
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 M$�2. A!Q�6
(2 !JO# (6 ��? 
�4��$�? � E#�
�) ����C �)R !Q�2003 
(B �� 2 �� S��� !���6 !�(
(� ���74
TC !JO# (

 
S��$�4) -��./�02014 ���  !�6�#) (���
� .(E�4 �:� UVJ  ����� ��  

  

W(��#  

!>��X ����R� ��?�4 )Lithofacies associations(  

 5��7� �3��&�35�� ��!*��  �,����� ������,��
6 �
&�+(&� 5-�4! � 5<-EK z�7#&! ��&�3 ��3-�& 5��

 >+,�T� � �E1F-� >�;�� &< 
�-04�� 2�3-�& ��8��7�!
 6/*� �3 ��
P �3-�& 5�� �,�,&<�,
 5��V&Q  <&�3-�)

 � !&�?E� �2009 � -�<�� � �4�� g2013 � <�� g
 � !&�?E�2014�,�3 g � !&�?E� � M�2014 >� (

�&�+(& >K-EL�/���) M��� 5!N) H�O8� 5���P&Q1  
!
/���) N8+�� - ��� �a# 5I�32>R-; S) �4�T8�!  �
 �- 

 >74 '3<�33 >R-; S) �4 �,����� *�.  
  

����R� !>��X <�#�� �4&� Y
��  ��?�7�+ 

shallow mobile channels, FA) (  

�&�+(& >K-EL� 
,! &< �E) >��-# 
! 5!B�C3  <&-�
��&�3 ! M?�8� � �<-3 &!<&-(�3>��� 
G�� >�!< 5��

',& - &��+3 >�!< �# H
�� �',&�78�  � G�& 5<-a� >,I
>c&�M?� 5!5  �7��= B�8+� �8� �< *�F �# >) ��!

 5<&!-� &< .*�&!<>,I��5 >����:� 5!&!< ���: oj
�*K�c � �<-3 I�3 >3 �& ��T� 5!�&��) &<��  
!5!�78�   6

�� >8��)�� ���# 5�8+)�(  &�� .<-� >3 '�� >,I H

>,I  ��� 2&-� 5��*;!� .<&!< <-=� >K-EL� 
,! &< 5!

 >K-EL� 
,!5/2  �#6  �8�5!�78�  2&-� >3 � >8�!<
                                                
1 shallow mobile channels 
2 Facies association A 
3 fan fringe-basin floor transition, Facies association B 
4 Facies association C 
5 sheet like 

�*� >8��7�!6 /ma�� �*K�c �3  ma�� ��,���P
 � *�8+�>8(�� �4!-#��&< 5���*�-� - �*�-��7|8}�  >3

�� !& I�3 V�W M?�) *��<3A-C .(>,I��5 >��� G��
�(!<  �E8(��  �*3 I-E�:� &< �"�# � �<-3 �1: 5<&!-

(��:>�!<  �E8��  ��� /���� �L,&*# 5*�3 &< .*��<
�&�+(& <&!-� �~�3 5��Td  �Te  
,! &< ��-3 �4!-# 
!

*� �,����� >K-EL�. >���G��@-( ��*�&-= ��-
 � >8�!< Z�-8�5!&!< �<�( �3) *�y-1� *���� >#��3�) 5��

U71= ���� �(U�8�3 5��������!�P � �?�6 5��
������!�P �<-)!�8�! �k&<-��)! � U��-8?�Y� � U�8�3 5��

>����4!&-) &�� �&�+(& .��! 6 �81��- >��� �3 ��-EK 5!
5!�78� 5  �#30 �8��� �8�5!&!<  5��������!�P

U��-8?�Y�  !�!�P  M?�) ��!3E-F >K-EL� 
,! .(
�&�+(&5I�3 &< I-E�� 5! �&�+(& >K-EL� 5!  �


>R-; S) �4�T8�!-  >74 '3<�3 )FB( .��! >8P�� &!�c  

:
��I� >c&� �4�; �7��= B�8+� �M?� 5! >3 �7+�

�<�8+� ��&< 5-�4! ��*�-� - �*�-��7|8}�  I�3 V�W >3
������ >#,!*�3&-# 2���,�= 
! 2�3-�& 
,! �����: �8
>����*�� &-wO� �87+� 5!7 U, @-4 ha3 &<  N8+��

># ����� '3<�3  � !&�?E� � <&�3-�) ��! �,�,&<�,

2009�,�3 g � !&�?E� � M�20043 .(>�-� > 5! 
,! >)

 �3 �8,!*�3&-# 2���,�= 
! >K-EL���<��P  >3 � I�3
  !'��>�!< 2�3-�& H*�!',& �E� �*� <�L,! U,QY�

 5-�4! .��!�*�-��7|8}�  �3 �!�E� I�3 V�W >35!�78� 

                                                
6 stacked 
7 unconfined 
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3 5I�>,I�� ���:>�:; � ���:��7�! �4�:>8 ��*�
������ ># >�1a# ')�� U,<'� 2�3-�& 
,! �����

)depocenter ( ��! @-4 &-O� 2�3-�&  !-�K >3 @-4
 � -�<�� � �4��)2013 .( �'P! >��� 
,! �3G�� 5��

�78�  M?� �4���) ��*�� k�P � ��8��7�! �4�; �3 >,I
 ma�� �*K�c �3������ /���) >��-# N) � UF-) 5��

�P&Q @-4 5�& �3 >) *�8+� 6 � >8P�, >��-# �� !& ��

�� >,\_#�<�( z-1a� .*��) � 
�4��-�8�! �81?�! 5��
Z�O� �3 Z7#��) 
�4���'�� � U�8,�� 5��V&Q *���� (
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