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Abstract Article Info 

Background and objectives: It is necessary to determine the growth boundary of 

endemic plants in biodiversity studies and to prevent their destruction, as well as to 
preserve and reproduce these valuable species. The purpose of this research is to 

determine the paleolimit, the exclusive and medicinal species of Diplotaenia 

damavandica Mozaffarian, Hedge & Lamond due to the limitations created in the 
water resources of the habitat. This plant has been reported only in a limited area in 

the southeast of Damavand and is of interest due to the presence of special 

compounds that have therapeutic effects in some skin complications. 

Methodology: In order to study the quantitative status of the water feeding the 

Kezel pasture plant, the hydrograph of Garmsar, Firouzkoh, Damavand and 

Hamand-Absard aquifers was drawn for a period of 19 years using data from 

observation wells. The study of hydrological droughts in the region was calculated 

by the GRI drought index. The ancient boundary of the habitat and the ecological 

nest of this plant was investigated by collecting plant macrofossils from different 

geological layers of Madadi shales in three areas around the habitat and identifying 
and comparing them with the samples of the present age. The separation of 

palynomorphs from the surrounding sediments was done using the usual methods 

in palynology, and after preparing the required slides, they were studied with a Leitz 

light microscope (model SM-LUX-POL) and magnifications of 40 and 100. 

Palynomorphs were photographed using a 100 objective lens and using immersion 

oil by a Canon Power Shot A1100 digital camera. 

Results:   The findings of the present study showed that the water resources in the 

studied area have faced a sharp drop in the underground water level of -72.09 meters 

in recent years, as well as a decrease in the volume of aquifers of -1096.2 million 
cubic meters. The drought condition of the springs shows a severe trend. On the 

other hand, paleontological studies showed that in none of the studied palynological 

slides, D. damavandica pollen or samples similar to said pollen were found. 
Conclusion: Despite recent declines in water availability, paleoecological evidence 

suggests that D. damavandica's distribution has remained relatively stable since the 

Tertiary geological period (third and fourth geological periods). This indicates that 

factors other than contemporary water scarcity may be limiting its distribution. 

Further studies using geological, hydrogeochemical, and geothermal approaches are 

recommended to definitively identify the primary factors controlling the plant's 

distribution within its current boundaries. 

Article type: 

Research Full Paper 

 

2024; Vol 18, Issue 1  

 

 

Article history: 

Received: 31.01.2024 

Revised: 31.07.2024 

Accepted: 03.08.2024 

 

 

Keywords:   

Diplotaenia 

damavandica,  

Endemic Plant,  

Paleoecology,  

Palynology,  

Groundwater. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
9.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             1 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.9.5
http://rangelandsrm.ir/article-1-1245-en.html


      
 

153 

 

 

  
Cite this article: Zandifar, S., F. Hashemi Yazdi, M. Naeimi, M.M. Aliha, 2024. Paleoecological Distribution of the 

Endemic Medicinal Plant Diplotaenia damavandica. Journal of Rangeland, 18(1): 152-168.  

 
  © The Author(s).                                                 DOR: 20.1001.1.20080891.1403.18.1.9.5    

      Publisher: Iranian Society for Range Management 

  

  

 

  

  

  

  

 

 

  

  

  

 

 

 

 

  

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
9.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             2 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.9.5
http://rangelandsrm.ir/article-1-1245-en.html


 

154 

 

  

 

 ��� ����	 
��
 
������ ������ ��	 ����������	� (Diplotaenia damavandica Mozaffarian, Hedge & 

Lamond)  
  

�� ���� �����*1���� ��!�" 
����� #2����� %��	 #1 #�&�'( ��)	 �*�+	3  

  

1  . �����	 
���
�� ��
��������
� ������ �������� �
��� � ���	  �!�"#"$� ��	��� ����� %���	 � ��&'�( !�"#"$� )���	 ���*�#* !�"#"$� +,*  :)	�� ��
�� .

Zandifar@rifr-ac.ir  
2 .  ��
����� !�"#"$� +,*/����0�#1���
� ������ �������� �
��� � ���	  �!�"#"$� ��	��� ����� %���	 � ��&'�( !�"#"$� )���	 �.  

3 .  /*�	 !�"#"$� +,*%��	 �������� �
��� � ���	  �!�"#"$� ��	��� ����� %���	 � ��&'�( !�"#"$� )���	 ����
� ������.   

  

 �-�.	 /�(01� 
��23    

:�-�.	 5*�  

 3	�� )4�"	–  /�0�56  

  

1403 �'8 918 
���! #1  

  

  

;����� <����  11/11/1402  

 :=����� <����10/05/1403  

 :>��?@ <����13/05/1403  

  

  


A��:���'� ��"    

  ������	� �;� 

  �/	�* 
�#1 

  �/���< )�
�
� 

=��	��#4�6  � 

>  ��0/�#	��
�.   

 

:B�" � �.C��    ?#�@A0 � ���  B
�,� �� ��#1�&( � /��
� C��� !�D4�E	 �� /	�* ��0�#1 +
�� ��	 ?##D�

)��1  ?
�  �#FG�  �  HIJ  
�#1  .K��  ����L  ��A<���  ��0$���M�����	�  �;�  /
����  �  ��(Diplotaenia 

damavandica Mozaffarian, Hedge & Lamond)   )"E�	 �� ����  
�< ���;1 ����	� N�< >��( �� ���$	 ��

  � K�� )*��(� 3#4�  O�P !�Q#���/    �� /��	�� !��R� ����� )�/P�*    S���T/���6   K��  �  .K�� )(�� ���	

 K
���$	 /6 �� 
�#1 ?
� )�
�
� ��	 ?##D� +0�56 ?
� �� =�0 )
UV� >  %*��	 �� 
�< ��W
� ��0  
����

  
���$	 ��� ���#AX� �* 
�#1 ?
� 
�'�
�� K
���$	 3&T ?##D� ���* ��D* !�D4�E	 �� K�� �  
�'�
��

 /4��G�P �� Y��Z � 
�< [,�	 
� ��0 .���1 \�W�� �#P� ��0  

 >�� � ��*	  :�"���*  /A� K#DL� )D4�E	 K�(  )
UV�
����  
�#1 
�'�
��  /D��	    �;� �J�� =��1���#0  

���,* ��A0 � ����	� �
�����#Z ����	�1 ��0-  
��� ^
 ���* ���* 19   
��� �� 
��I��� �* )4��  )* `�*�	 ��0

 
�a 
�0��	 ��0 /4��G�P .�< b#��� ��  c��� )"E�	 /G
d�4���#0 ��0[P�<  /4��G�P  GRI    )Q��$	

 %A( �� 
��I��� �* 
�#1 ?
� ^
d�4��� ��#<  � 
�'�
�� )�
�
� ��	 .�<  ��� 3#�Z����	  /0�#1 ��0)
e �� ��0

3#< �� /���< ?#	� f&�,	)��A� �* ���  )�
�"	 � /
����< � 
�'�
�� =��X� )"E�	 )� �� ����	 ��0  ��0

 =��	��#4�6 ������( .KZ�1 ���g /���* ���	 /	�
��*�0 �L�J ��T  �� 
��I��� �* 
���#1�*�� !�*��� �� �0

 ������� h�G���G#	 �* ���  ���#� ���	 ��0�
i�� )#�� �� j6 � �< \�W�� �d�4��#4�6 �� ��AD	 ��0Leitz   

  ��	)SM-LUX-POL(  m�;* �/
�A�  ��040    �100    )D4�E	 =��	��#4�6 �� �����Q�GT .���<  �� 
��I��� �* �0

  /�#< /��T100  ��#��A
� ?n�� ���* ��� )* �  )Immersion oil  (C�� /4��#W
� ?#*��� c��� Canon   ��	 

Power Shot A1100   .KZ�
U6 !��O    

:D��E�  Z�
�)  ��06  )� ��� ���� �L�J +0�5/*  %*��	  �	 ��)"E    ���	)D4�E	    �� �����0    �#P�  �
�< KZ� �*

  �*��* /�#	��
� >  oE�09/72-   ���,*  �;,	 bWJ +0�� ?#�@A0 � ��	  �*��* �02/1096-    ��	 ��#&#	

  K#DL� .K�� 
��* ��*�� BDG	  /4��G�P )A�a/	 ���� �� �
�< ���� ^
 �0  )�
�
� !�D4�E	 3*�"	 �� .�0�

r#0  ��  )�  �����  ����  /���< �
i��  ��  ^
  �;�  
�#1  
��1  �
�<  )D4�E	  �d�4��#4�6  ��0 �����	�  

)Diplotaenia damavandica )��A� �
 (  .��� KZ�
 ���U	 
��1 )* )*��	 ��0  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
9.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             3 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.9.5
http://rangelandsrm.ir/article-1-1245-en.html


      
 

155 

 

�F�E�  :���
 /���*/*  %*��	  ��
�'�
��  
�#1 ?
��	 )� ��� ����)"E  ���	)D4�E	  �� �����0    �#P�  KZ�

  �  /�#	��
� >  �
�<��� )*�W� ��  /4��G�P  
K��    ��	 /
����< )*  `�*�	 !�D4�E	 !���L )W#��  ��

)�<U1 /	 !�g 
�#1 ?
� ��sJ �3#�Z )�
�
� /���* �* .��#1 KI'< ��X )* �< [,�	 /0�#1 ��0  ��� 

 ����� ��X ��/	 !�D4�E	 ?
� �* .K�� 
��G� �##V� 
�#1 ?
� /&Qg 
�< /
����< ��	 /���< ?#	� ��0  ����

 /4��G�P )� ��� \iT� 
� ��0  �� 
�#1 ?
� +
�� ��	 � K�� )�<��� ��#R�� 
�#1 ?
� +����6 �� �#P� ��0

 ?#	� \���a � \�� ����� /	 �����#6  +0�56 ?
�  �
��� ��  
��I���  �*  �U4  .K��  
��*  ?#A0 /���<  ����1

  �* 
�#1 ?
� 
�������$	 3	��T ���� ���� K�( 
�#n � ��	���td �/
�#A#<�td���#0 �/���< ?#	� !�D4�E	

 .��< \�W�� 
�< [,�	 ��	 �� ���#AX�  

  

:���E��  ��#&T .\.\ �/A#D� .\ ���;
 /A<�0 .= �.u ��Z �����  1403  .  �;� /D��	 
�#1 
�'�
�� )�
�
� ��	 ?##D������	�  (Diplotaenia damavandica 

Mozaffarian, Hedge & Lamond) . �%��	17)1 :(152-168  .  

 

 DOR:  20.1001.1.20080891.1403.18.1.9.5    

�!�����
� ����D��	 /A&T ?AW�� :              © ��1���
��      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
9.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             4 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.9.5
http://rangelandsrm.ir/article-1-1245-en.html


 ��� ����	 
��
 
������ ������ ��	 ����������	�  ... /  ���� ��  I���2�" �        
  

 

156 

 

 �	�.	  

��'4�  +����6  ��0�#1  ��  /���*  ���P��  %	��(  ���   

��  K#A0�  /O�P  �����P�*  K��  �   �
���  ��� �*  ��0��	���6  

/E#$	  K��*   �
�	   ����
��0�  3	��T  �#Rw�  /�#	�   �  

/�#	��
�  ��  �<�   �  ��A�  ?
�  ��0�#1  ��  K#Dg�	��0   /��G	  

x�P  K��  )10(  .��  )D4�E	  ��L�J    )*  )(��  �*

/4��G�P�  ��  )D4�E	  ���	  )"E�	  /A#&g�  ��00)  ��0

)  �#P�29  ��A�J�  �  (���*  
����1    
�'�
��  
���$	

) ����GA0 � /A#D� c��� 
�< [,�	1402  �)�<U1 �� (

  ���	 
�#1 ?
� ^
d�4��� ��#<  � 
�'�
�� )�
�
� ��	 ?##D�

/	 ���g /���*��#1 
�#1 .  Diplotaenia damavandica   ��  

��0�#1  ��A<���  �  ��#�*  �ED	  ��  
�#�  ��
��a  
��*   )� 

K#A0�  � 
5
�  ��0��*���  /����	   �;�   ?#����   /&$	  ����  .

�;� /0�#1   /D��	 ��a  )4�� ) �
�6 (�� 
�#� ��
��a  �  
���  

�;�  ) K��17���"	 .(  3*�g  )(��  )*��#<  
�#1  )* 3#4�  ��(�  

���W	  �  !��IJ  /$<��  ��  \�A�  +,*��0   
�#1  K��  .

��(�  ���"	   3*�g  )yJi	  j����  
�#1  )*3#4�  ��(�  

�������0  )X�*�	  ��  m�*  �  
�#	  )  K��17)�
�  .(  
�#1 

�z#AT   �b#,L  BD��	   �   ��a  )P�<  
��* )�   3	�T   ���"���  


�#1  ��  B#<  ��0   ���  �  
;
�����  K��  )1.(  ��  `�Q���  �*  

x��P  
�#1  �/
����  �;�  �����  �?
��	�������Z 

?#��������;1  �  ?#�#45�   K��  )�  /	  ������  ��   ��	��  

���A#*  ��0  �j
��
���6   �	;1�  �  /�#6  �R�	  �<�*  .

�?#�@A0  )*  BQ�  ��(�  j���� ��0  �f&�,	  ?
�   
�#1  

�����  ��*  UZ��  �  /T�QE	  )#Q<  3#���  K��  . ��
�Iy	  

)2007  (��� \iT�  ?#����  ?#
�6  K��  )*  BQ�  +,6   ��*  

�   ��  C�g�  3#�   �*  �QP  /	���<  .!�D4�E	  !��O  )�Z�1   ��  

`�Q���  �*   
�#1  �;�  ���$	  
��*   �   ���AT  ��  `�Q���  �*  !��R�  

/
����   
�#1   /	  �<�*  . !�D4�E	  /D	�(  ��  ����  ��   )�#	� 

/���*  z#g�  /t�#A#<  K�(  /t����<   �  �{��,���   x��P 

� ;#� ���	 
�R�	 �;� �� 
�G����  �������� 
�'����  ����� 

!��O  )�Z�
U6  K��  )18  �35    �26(  .�?#�@A0  ���#	   �

  ����GA0)24  ()*  /���*  B#���  3#G��  
��0�   j����  6  

�)��1  
�#1  �ED	  �  /t����  )&A(  ��  ����
�  ���ID(  �
��	 

�?�
�   ��;#
�6�#6   b
�	   /&1   /��W
�*�|    �  �;�   ��   )���	 

!�"#"$�  ��&'�(  �  %���	  ����  )�P���6  K��. �A$	��#&T 

)25  (��  /"#"$�  /���* )*  �#R��  C�I���  �*  ���P��  +<�6  

 /0�#1  ��  ��Q4�  �;��	  ����  �  )�P���6   
���   )�  C�I���  

2400  ��	  ��e�*  ��  oE�  ��
��  ?#
�6  ?
��  �J  +
��   
�#1  

�;�  �K�� �����	�  �*  ?
�  u���   3	�T   K
���$	  C�I���  

��  
���1  ��sJ  ?
�  
�#1   )D4�E	  
�<  .K�� ?#�@A0   �� 

`�Q���   �*   )���( �/��  ��#M�  �  ����GA0  )30  ()*  /���*  

 )���(/��  �;�   )�P���6���  �� .x�MP  �#1 �d�4�
;#Z
   �;�

	 �����	� E< K�'�� !�D4�A��  �Z�1 !��O)�  K��  )3    �

15.(  

3	��T  �R�	   ��   +����6  )��1 ��0   /0�#1   ?GA	  K��  

 /<��  ��   3	��T  �;����  �
  �;���*   �
  �0   ��   3	�T  �<�*  .3	��T 

�;����  )�  /<��  ��  /15
���0  
�#1  K��  ��  u�#"	  ��0  

��Ga��  �  3	��T  �;���*  �
  ��A0  3	��T  /E#$	  ��  

u�#"	��0  ��1�;*  }T�*  +����6  /	 ���<  )2?
��A�	 .( 

3	��T  /E#$	  3	�<  3	��T  �/A#&g�  !�#O�MP  /G
;#Z   �  

/
�#A#<  ~�P   �  3	��T  /Z��1�6��  ����0  .b#&g�  �*  ���  

+����6  C����  /&O�  +<�6  /0�#1  ���(  �����  
�AT�� 

��AT�  /	����  /4�  /15
���0  ~�P  �  /Z��1�6��  ��  ����  

^
  C��  +<�6  /0�#1  !��##V�  +����6  ^a��  ��   ���	  

/	����  )41 (.  /��D4�E	  ��  ���
�  �   �#��  )*  ��y�	   /���* 

3	��T  ?#	�  /���<  �R�	  �*  ��<���$	  +����6  )��1��0  

 /0�#1  !��O  )�Z�1  )�  )*   ���g  �
�  K��
�'6  .  /*��$	  

)1393  (��  /"#"$�  )�  K�(  ?##D�  zX��	  �D��	  K��  

 ?
�#<��#*  ��  ��<  ~���  )*  ^A�  )��	����0  !�TiX�  

/
�#Z��V(   \�W��   ��<  u����*  ���  )��6���*  /G
d�4���-

������� (AEZ) ��   )�"� ��0   �b#&g�  )�"� ��0   ~�P   �  

?#	�/���<  �  )�"���0  /Z��1�6��  
��I���  ���  �  ���*  

?##D�  )(��  �#R��  �0  ^
   ��  ?
�  3	��T  ��  ��0�y� 

�����<���   �   %*��	  ��(�	  
��I���  ��A�  .�L�#&T  ���D�	 

��6  )1393  (��  )D4�E	��  )�  )*��y�	  /*�#���  )*  c*���  

 �~�P  ?#	�   /���<   �   /Z��1�6��  ��  ���"���  +<�6   /0�#1  


��J  ;#,*   B#��  ����I�  ��  �����  ����#�   �   ����a�&* 

\�W��  ��<  )*  /���*  )E*��  ?#*  3	��T  /E#$	  �  +����6  

�#���0  /0�#1  ��(�	  KP���6   �  ����  ���  )�   ?#*  /P�*  

��  3	��T  /E#$	  �*   �#� ��0  /0�#1  )"E�	   ̀ �Q���  

 /'���'��   ��(�  ����  .?#�J�#	�  
�g  �&,#<  )1387  (����  

���  b�	?
��  /15
� ��0  ^
d�4���  ��G	 ��0  ���	   )D4�E	  

��  ���a  +,*  :  b#&g�)123	�T( �  ~�P  )26  /15
�( �  ?#	�  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
9.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             5 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.9.5
http://rangelandsrm.ir/article-1-1245-en.html


 
��� #JKKK��KKK	18 
���! #1  #1403               

  
 

157 

 

/���<   �   /Z��1�
;#Z  )83	�T  ( �   +<�6  /0�#1 ) 3	�T  

+<�6  /(��  (?##D�  /	 ;#� ��'
� ��""$	 ?#�@A0 .��<

  �� 
��I��� �* f&�,	 ��0�#1 +����6 �* �R�	 3	��T �#R�� )*

�����	 ��0 )�P���6 �������  )4 �11 � 39 (  .  

���$	 3	��T ��  +<�6 �� ��U1�#R�� � 
����  /0�#1

/4��G�P �%���	  f&�,	 ��0K��  )7  �12  �36  �  6  
���	� .(

���""$	 [P�<��0 /I&�,	 �� )*  ��y�	  � /*�
��� +
�6 

K#DL�  /4��G�P /���<��0  /G
d�4���#0  �  � /���* 

!��R� �A�/ /<�� �� �  )D��� 
������  )� �0 ^
 �� ?
� 

[P�<�0 �* u��� )* ��#1��� ��0�#V�	 /���<��0    �

  �d�4���#0 � �����0 /��Q��$	 /���I�	 /J��X 
�<���  

)38  �9  �13  �34  �8  �33  �20  �  40.(    ���(�  ?
�  �*^
 

[P�< /4��G�P /��	� �#I	 K�� )� �����* /*�
��� A��/ 


��� � /�<�� �� !�#O�MP /&O� /4��G�P /�D
 �\���� 

�!�< /�����Z � oE� �#1�� �* /4��G�P ���t ) ) �0�17 .(  

=��	��#4�6�0   
��
�A�   /�,*  ��  )P�a   !�#J  

!���(�	  ����0 f&�,	  )�  ��  /X  ^
  �
  ��a  )&J�	   ��  

�
���  �!�#J  �0��  ���<  �  )*  KT��  3	�G�  )�Z�
  �  ��  ?#* 

���Z�  .?
��*��*  ��*���  ���   ��  /Z��'#�������#*   ����� ��0  

f&�,	  ?#	��/���<  )*!��O  ^
  K"#"J  b&�	  
�	 ��  

)  K��16(.  )*��X  /&�  j�(  )���6   =��	��#4�6�0  ��   ��  


��	  /4   ^
�;�   b�*  )*   \��  ?#�#�  �  ?#�4�6������   )�P��  


�<  ���� 
��	 .K����?#�4�6�  ?#�#�  �   )Q<�?#�#�  B#��� 


�AT  
���
�  =��	��#4�6�0  ��  3#G��  /	��0�  �   ��

 K,�!�Q#��� ?
��    /4 ����0   )16  .(?
��*��*    )* )(�� �*

=��	��#4�6 
���
� j�( ��0  3#�Z c
��< �1�  B���	 /1�<

/	 �<�*3*�"	 �� ������  !��R�  >�,	  �/G
d�4�#*   /G#��G	  

�  /t�#A#<  3Qg  �  �D*  ��  �;�d�
�  ��I$	  /g�*  
���	  �   ��  

 ��0���   /0�'�
�	�   )*  K4���  ��  ���	  ��   
���#1�*  ��P  

��(  .���<   �*  )D4�E	  �  �����  ?4�6  ��0�#1  ��  3O�J ��0

�)�
�
�  /	���  K*��g )* ����   )* )W#�� �� � ��<�4�� 
�#1 �*

c
��<  �d�4�����4�6   K�
�  \�'�0  ��  )�
�
�  c#$	  �

  ��  ��  )"E�	  /0�#1  +<�6  �  ��*  /6  ���U	  ��0�#1

 �����?#	�  f&�,	  ��0  /4�  ��A�  ������*  /���<

K
���$	  �d�4��#4�6  ���F	  ����T  )*  .����  ;#�  /
�0

=��	��#4�6�0  
�������  ��  �J  !��|  K&#�  �����   �   ?
��*��*  

)��	   ���/
�0  �*  /1�<��(  �  >�P  31 ��� �0  

)Claystones(�  �����  ���D�  ���D	  �
   �g�Z  =��	��#4�6  

/	 ��<�*  . ��   /Z�X   =��	��#4�6�0   ��  c
��<  �5#���  �  

�e�*  )�#�#4�G4   c#$	  /*���    c#$	) (/
�#&g  ��  ?#*  

/	����  ?
��*��*  ��  )� K�����0  ;	�g  )red - bed deposits( � 

c#$	/G0  ��0  �*  �d���   ��
�  )Grainstones(�   !�*��� 

��#,Q�  �   ��� ��0  
����0  ��(�   ������  )a�1�   /��t��F���  

��  ?
�  ����	  ���;1   
�<  K��  . 
�iD*  =��	��#4�6 �0  KQ��  

)*  ���Z  �  )(��   !���J��0  e�*  �  ;#�  
�
�6  ��&Q�  
��*��  

)recrystallization(  u��J  
��*  �  ��  ?#*  /	 ����  .?
��*��* 

��   �����0  /*���  �*  )(��  /��1�1�  e�*  �  �
  ��� ��0  

�����  ���	  /4   �����Z  )�  K$�  ���Z  �  )(��  !���J  e�* 

K4�J  b�#Z��	��	  ��  3A$�  
��� ���  ) ����	   �K#�����  

��n|��0  /�#	��#*  �  3#<��0  ^
�;�  
���1��0  ?
�|   ( �  

;#�  K#	�4��  ���0   �  ��� ��0   �*  ��A#�  �����R   
�
�  

/A����< )16 .(  

  ����	  /&$	 �  /	�*  ��0�#1 K#A0� )*  )(�� �*  
�#1

D. damavandica    !���L  �  /��
�  C���  !�D4�E	  ��

 )��1  ?
�  �#FG�  �  HIJ K�(  ��  K��  \�e  ��A<���  ��0

  
�'�
�� ��	 �� ���*� �
�#1 ?
� /��G	 K
���$	 3&T /���*

/4��G�P � /A#&g� 3	��T K4�P� ���* �   �< ?�AE	 �0

  /���*  ?AL  ��  ?
�  �� 
�#1  
�'�
��  /*  %*��	  K#DL�  

/D��	  ��;�   ?
�  ^
d�4���  ��#<  �  
�'�
��  )�
�
�  ��	

 .KZ�1 ���g /���* ���	 
�#1  

  

>�� � ��*	�"  

 ��-�L	 ��*	 �.L�	  

?
�   
�#1   ��   /�,*  ��  )�	��   ��0  /*��(  )�<�   
��  

��Q4�  �;��	  )!�T�I���   /g�<  ��<  ����	�  ( ��  75  

���	�&#�  ��<  �����  )?
��  
��(�  ��   
���$	   /T�I���  

3000-2400  ��	  �  ��  )�e  ^
d�4���  b�  /�D��   
�0��	  


�<  K��  .)*  K�(  ����WA0  �    �*  ��<   ����	�   
d��  

Damavandica  ���*  ?
�  )��1  >�,���    �<)1 )"E�	  .(

  b#&g� ����� �����	�)A#�  �� � /��#	 +,* �� ��� /����

  �  !e�;� 
�AT )� K�� /����0�� b#&g� ������!�T�I���

!�T�I��� �� )� 
��* =�* !��O )*  2800-3000    )* ��	

.��A� 
�0��	 ����  /	 ��  b#&g�  ?
�  e�*    ��  c���	 C�I���

  ���J  �
��  oE�2000  ��	   ��  !���J  )(��  �F���J  �

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
9.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             6 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.9.5
http://rangelandsrm.ir/article-1-1245-en.html


 ��� ����	 
��
 
������ ������ ��	 ����������	�  ... /  ���� ��  I���2�" �        
  

 

158 

 

  ����*��35   ��  /0�1 ����	� �� �  3g��J � )(��  14 -  

  /1����* ��;#	 � ��� /	 )(��325  /&#	  �� )� 
��* ��	

.K�� �����P�* ����#* ���* �� !�T�I���   )(�� �y� )E"� ��

  ���J ?#'��#	 �* 
�	 �� ��� 
�	 ?
����� !���J1/0   �  

  3g��J ?#'��#	1/5 -  /���� )(��  ��� 
�	 ?
��	�1 � ���1

  ?#'��#	 �* 
�	 �#�9/25    �F���J �3/32  )(��  ���1 /����

K�� )1.(  

 K�( �� �����	� �;� 
�'�
�� 
���1  ��1���1 ��0

  ���J /t�#Z��V(17654  �� �� ���G0  ��#'#	 �*    3G<)1(  

)0��*  �  /�#	�  S���T  ��(�  3	�<  )�  ������Z  ��0


�'��6B#< �=�d ��0 ��A�P� ���
� ��0  b#WJ /'�� ��0


;
��� /L��� ���QT %��	���&* � �� �� +#* ��03000  ��	

 �<�* /	  )28.(  )��6 ��  )�<� �� �
�'�
��   ����	 �Q
�"� 
��

/	  
�
�  /*�n  /g�<  K�(�����<  .����&*  )*  ?
��  
��  

3850  ��	  � /	 ���#6 
�G<�� )* )	��� ��  ����	� �� )� �*�


)��#	    ���J ������ �* 
�'�
��18    
�� ���������g ��	�&#�

  ����&* �*  �����#	 \��  )* \��3650  ��	  �  /�,* )�  ?
� �

  ���J ������  )*  
��23    ��  
�'�
��  /4�A< �J ��	�&#�

/	 3#G���0�.    )D4�E	 ���	 /
�#Z��V( 
���$	52    )(��

3    )"#g�  ��52    � )(��26    )"#g�  S�T � /4�A<35    )"#g�

  �40  )(��    ��35    � )(��50    )"#g�  �e�* C�I��� � /g�<

2400 K�� )25.(  

  

  

  
 M2!1:  �����	� ��� 
������ ��	 :N .I������	 � I��&� I�E�� �� ��	 �� � I���� �� ��� ����	 
��
 
������ ;��O*	 :P � Q-�

 �M�! �� �����C ��*�� R�.� =����.
������ B��1� ��"  

  

 S�.)� >��  

 :���	���� ��&CT /��-�L	 

-  %A(  ���  ���;1 ����	 ��#� ���	 !�TiX�)�"� � �0  ��0

?#	�  /���<1:25000    �1:100000   f&�,	  zX��	  ��

 .)D4�E	 ���	 
���$	  

-  
��� ��0 ���	 ��#� �O�MP 
�����0 ���IJ 
�a�0 �� 


���$	 ���	 ��  )D4�E	 !����� >  � >iL�Z ���< � 

>  ����� >  %*��	 K
�
�	 �/
�����  )"E�	�� � ���( 

�������  %A(���  �
��1.    ?AL !�TiX� KZ�
�� �� j6

%A( !�TiX� � ��	  K$O � Kg� /���*  %Z� � 
�< ��� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
9.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             7 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.9.5
http://rangelandsrm.ir/article-1-1245-en.html


 
��� #JKKK��KKK	18 
���! #1  #1403               

  
 

159 

 

  �  )
;W�  \�W��  �  ��	  3#AG�  )*  KQ��  ���	  [g���

3#&$�  .�
��1 \��g� \�e ��0  

  �
��  ;
�*  
��J  ��  %X�"�  ��	  ��  �;�  
�'�
��

  �;��	)
���$	��A0 /��D4�E	 ��0-  
�����#Z ����*     �

��	�1(�    ^A�  )a�
��  �) ���$	
   ����	�  /��D4�E	(   ���g

  .����)��P���  3	�< )"E�	  >  %*��	  �/T�Z  �  /&O�  ��0

 )A�a )a�
�� � �����Z ��0 �
�0 � ��� ��0K��  3G<) 2 .(

 ��(�  !��g  �  
�a  ����	  /�<���*  %*��	  
�'�
��  ��	  ��

 3G<) �����2  .(

  

  
 M2!2: ���3 ;��O*	 � �(�� � �'U� ��" ���V���
�3 � �"N��V � 
������ �� �"  

 

-  )*  >  oE� !������� � !�	���� !��##V� /���* ��y�	


��� [#,�� ;#� � /�#	��
�  oE�� +0�� � +
�;Z� ���0

  ��X �� =�D	 ��A�*  �> 
����  )�"� �� 
��I��� �* ���	  

���,*  ��  ^
 �0 ���*  /A� ?�#�  ��0 
�'�
��  
���$	  

  =��1���#0  �=�D	  ��A�*  �
  �J��  =��1���#0  .�<  )#��

���,*  =�D	 )� K�� /E���	 z
�X �� � K�� )"E�	 ��0


��� ��X �� >  oE� !��##V� ��   ?
��a f&�,	 ��0

 [,�	 ���,*  >  oE� ��	  ?#
�6 � ?�Z� e�* � )4��

/	 �J�� =��1���#0 )* )(�� �* .�<
��� ���� )�#�#* ��0

#A�  �)�  ��  ?##D�  ��  ���,*  ��  >  oE�  .�  �*  ?#�@A0

)Q��$	 h 
���  ���* bWJ  !��##V�  ��i#*  f&�,	  ��0

 >  �;,	)* /�#	��
� ��0�	  K��.    =��1���#0 ?#�@A0

 .�< )#�� ?�#� ��� )* �J�� 
�a )� /<�� ?
� ��  ��0


�0��	  �*  �  �
���  3O�  �'
�G
  )*  ��  )"E�	  B,��	  ��

fM�	  ��AT  b��  �3O�J  ��0  }&F	  CiL�  ��0

/&6��1���X )* �< ��W
� /
�0/&6 �0 �� )�  
�a ^
 ��1

.KZ�1  ���g  ��0�0��	 /&6  KJ��	��1  �*  �  )Q��$	  �0

)E*�� �� 
��I���    �0 ���* /�#	��
� >  oE� c���	 ��
�


��� �� ��� �� 
�	�   >��J ���,*  3� ���* ?#D	 /��	�

)E*��) �< 1.(  

) )E*��1 (  
ℎ� �

∑ �ℎ

�
 

)E*�� ?
� �� )��h   :
�0��	 
�a �� >  oE����a   :

/&6 KJ��	
�0��	 
�a )� /��1� �)�Z�1 ���g �  �� ��  

A :/&6 3� KJ��	��1 b#��� �� �J�� =��1���#0 .K��0


�	 �*��*  ��  /�#	��
�  >  oE� c���	  ����A� 
��� ��0  

)* �y� ���	 /��	��	  K��  .  

-  >  %*��	 +0�� B(�	 !�	���� �� /4��G�P�    z
�X ��

��
�( /1�#G�P/	 /�#	��
� � /$E� ��0  ?
�* .���1

  
�
�6  ?
�  /A�  ��#*  ���*  /4��G�P  [P�<  ��  ��y�	


�< 
��I���  [P�< ?
� �e�AD	 .K��)E"� !��O )* �0  ��

/	 )Q��$	 �����6 /��G	 !��O )* �� K�� \�e � ���<

)�"� � 
�<  .����1 )t��� `�*�	 ��0  [P�<GRI    ��� ��

2008    3*�g /MP�< ����T )* ����GA0 � ��#���	 c���

 /�#	��
�  >  /4��G�P K#DL� +
�6  ��y�	  )*  ��A�T�

  [P����< ���"	 .�< �����#6 GRI )E*�� �� 
��I������ �*

2 /	 )Q�����$	 :��<  

) )E*��2 (  

��	 �  
��,����,�

��.�
    

     

 ) )E*��2 (  

  �  ��  )���,�   ��  /�#	��
;*  oE��� ����  �
��"	

  ������y    
�	 �m  ���,�    ���.�  )* =��$�� � ?#'��#	 B#���

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
9.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             8 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.9.5
http://rangelandsrm.ir/article-1-1245-en.html


 ��� ����	 
��
 
������ ������ ��	 ����������	�  ... /  ���� ��  I���2�" �        
  

 

160 

 

  
�	  �� /�#	��
�  >  ����  �
��"	  ���#D	m    
��� ��X ��

 /	 ���	   ��<�*)23 .(    [P����< �
��"	 ���* )"QX GRI  

 ���( ��1  .K�� 
�< 
��� ����  

-  )E*�� �� 
��I��� �*  )3 (  /	)* ����  � 3"��	 !��O

�*   
��� �� )� ���,*  =�D	 =��1���#0 u���   ���	 /��	�

*  �y�)
�#P|  !��##V�)  �;,	  ����  �
�	  K�� � 

)E*��) ��A� ��� �* �� (/���0��	 /�#	��
� 3.(  

E*��) )3 (  
 � � � � �ℎ�∆� � 

)E*�� �� )��   N�Z �   A  ��y� ���	 ���,*  KJ��	S  


�#P| B
�L�  � ���,* �ℎ�     oE� (;#P �
 KZ�) !��##V�

 > ��� �� /�#	��
� t  .K��  

 ������ � ����! M�+� /��-�L	 

)*  �;� 
�#1 ��sJ /��	� )@,
��� � ?� ?##D� ��y�	

�����	�  )D. damavandica(   /��G	 ����1 ?#�@A0 �

?#	�  )�<U1  �����  ��  ���U	  
�#1  /���<  !�D4�E	

 ���  %A(  )*  ��#�  ?
��*��*  .�<  \�W��  �d�4��#4�6

3#�Z����	  /0�#1  ��0 ?#	�  f&�,	  )
e  ��  �  /���<

 �L�J ��T ��0 )��A� �* ���  )�
�"	 � /
����<K��  \�e .

 )* )����� /��	� 
���$	 �� ���&1 ��0�#1 )� K�� ��| )*

  3G<) ���< ���
�6 ?#	� ��� �� �D*3  ���* ?
��*��* � (

  !�D4�E	 �����	� �;� 
�#1 /��G	 � /��	� ����1 )D4�E	

)
e  ���  �*  ����  �d�4��#4�6  /��	�  
���$	  ��  �D*  ��0

 .�
��1 ;��A�	 )�����  

  
 ���81: �.W1  ����.	 �C �8*� �C �-�+2�V /�! ���C

 XV�KKK! GRI )22.( 

 �-�+2�V /�.W1  GRI 

 �
�< ��#�* /4����  �2  

 �
�< /4����  2 - 5/1  

 c���	 /4����  5/1 - 1  

 b
i	 /4����  1 - 5/0  

 ��	��  5/0 - 5/0 -  

 b
i	 /4��G�P  1- - 5 /0 -  

 /4��G�P c���	  5/1-  – 1 -  

 �
�< /4��G�P  2- - 5 /1 -  

 �
�< ��#�* /4��G�P  2-    

  

3#�Z ~��� ���D� )* )(�� �*  
�< ���;1 /0�#1 ��0

 ���* ����U	 )"E�	 �� /���< ?#	� \���a � \�� ����� ��

  
�#1 K	�g )* ���* /6D. damavandica   )a �� )G�
� �

 )��A� ��0�����#	 �� 
��I��� K�� )�<�� ��(� /��	�  ��0

 )��A�  �*  ���  )�
�"	  �  �L�J  ��T /Z��	��#4�6  ��0

  �� /A
�g ��0 )
e �� 
�< K<���* (/0�#1 3#�Z��G#	)

  .KZ�1 ���g ��� ����� ��  

  

  

  
 M2!3 : 
��
 ���	� >�E+
 
���)	 =����) �"��
 Q'E[	 ��"10.(  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
9.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             9 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.9.5
http://rangelandsrm.ir/article-1-1245-en.html


 
��� #JKKK��KKK	18 
���! #1  #1403               

  
 

161 

 

  ��  j6  ����U	  
�#1  )�
�
�  )@,
���  )D4�E	  ���*

)��,*��� /���*)�"� )D4�E	 � ��?#	� ��0  �)"E�	 /���<

)
e  ���*  B���	  ��0  �d�4��#4�6  !�D4�E	

3#�Z��G#	)/
�W�  ��  .�<  >�,���  (/0�#1  ��0 ���*  )�

)
e )* ��#� �d�4��#4�6 !�D4�E	 ���� ������P /&#< ��0

3#<���	  �
  /G0  ��0  /��  ��0K��    j�(  K
�F��  �

)
e3#G��  /*���  ��0  /��	�  
���$	  ��  )"E�	  
��0�

)��	 �/G0  )D4�E	 ���	  )� ����* ... � /
��	�&'�� �/'��

=��	��#4�6/A�  HIJ  ���  ��  �0  ��  /���#	  �
���*  ����<

)
e  j6 .KZ�
U6 !��O )"E�	 /���< ?#	� f&�,	 ��0

)��A�  ���#�*  ��0�W��(  ��3#<  ��  �����*  ����	  ��0

  3G<)1)g��  �  (  m�0  �  
��1  )D4�E	  ���*  B���	  ��

  \�W�� ?��t� !�*��� )* `�*�	 )"E�	 �� �� )�
�
� ��0�#1

 .�<  

 =��	��#4�6  ������(  f&�,	  3J��	  !�*���  ��  �0

���  ��  
��I���  �*  
���#1�*��  �d�4��#4�6  ��  ��AD	  ��0

) �< \�W��31    �37  ���J ��� ?
� �� .(100   �0 �� \�1

)* .�< ���6 � ^�P �)��< )��A�   !�Q#��� �i$�� ��y�	

 )��A� )* )��G#&#� !�Q#��� � ?0  ��0�#��� �)���*��  )* �0

  ^
��
�&� �#�� B#��� �    j�� � 
��;Z� ^
��
��t�&Z �#��

/F�P  \�W�� �0�#�� �����<  . )��A� ^4� �� ��QT �� j6 �0

20    ��� ���&� ��&$	 �* ����G#	2ZnCl    x�M,	 ��� �*)

9/1    ��2  !�	 )* (15   KT�� �* d�#I
����� 
�'��� �� )"#g�

2000    ���J )
e /
��( �� j6 .���Z�1 ���g )"#g� �� ���

=��	��#4�6/F�P K�( ��0  \�W�� /
��*  ���� ���&� ����

)��A� )	��� �� .KZ�
U6  ^4� ��� �* ����W	 �020    ���G#	

  �� ��Ga�� !��| � )�,
�20   �� ���I*  ^A� )* ���G#	

  
��� ��QT ^4�=��	��#4�6 .�<�0    ��� )�Z�
 %AW� /4  ���	

/	 ^4�  �� )� ��<�*�  �0    j�� .�< )#�� �d�4��#4�6 �
i��

����  h�G���G#	  �*  �0�
i��Leitz     ��	)SM-LUX-

POL(  m�;*  �/
�A�  ��040    �100    )D4�E	  .���<

 =��	��#4�6  ��  �����Q�GT  �0  /�#<  /��T  ��  
��I���  �*

100  ��#��A
�  ?n��  ���*  ���  )*  �   (Immersion oil) 

C��  /4��#W
� ?#*��� c��� Canon   ��	 Power Shot 

A1100   .KZ�
U6 !��O  

  

 D��E�  

  ���(2    3G<  �4   ���,*  oE�  ����  !��##V�  ��0

��A0 � ����	� �
�����#Z ����	�1 -  
��� ^
 ���* ���* 19 

) )4��1399-1380/	 ���� �� ( ���� !��##V� /���* .��0�

 K�� �  �� /��J ���U	 ���	  
��� ��X �� /�#	��
� > 

  oE� � ���� /4�;� ����� /&� ��X )* /�#	��
� >  ���� )�

  �*��* /�Z� �* 
��� ?
� ��X �� /�#	��
� > 09/72-    ��	

 >  ����  )��#4��  KZ�  c���	  ?
��*��*  .K��  
��*  ��*��

  �*��* /�#	��
�23/2-  	/	 )Q��$	 ��  \�g�� )* )(�� �* .��<

  
��� ������ /*  ��� �� (�J�� =��1���#0) =�D	 ��A�* 

)99-98/*  ��� �� /�#	��
� >  ���� �(99-98  )*   ��;#	

54/4- .K�� )�<�� KZ� ��	  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
9.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            10 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.9.5
http://rangelandsrm.ir/article-1-1245-en.html


 ��� ����	 
��
 
������ ������ ��	 ����������	�  ... /  ���� ��  I���2�" �        
  

 

162 

 

  ���82:  ���� /����\�I�*[CT ]L����" � ����	� #
*������ #��+	�
 ��"- 
��� _� ���C ��+CT19 ) �-��1399-1380 (  

 /*  ���  ) /�#	��
� >  oE� !��##V�m  (   ) /�#	��
� >  oE� /DAW� !��##V�m  (   ) �;,	 bWJ !��##V�MCM  (   ) �;,	 bWJ /DAW� !��##V�MCM  (  

81-1380  0.51 - 30.21 - 54.31 - 541.07 - 

82-1381  3.98 - 34.18 - 27.97 - 569.03 - 

83-1382  4.40 - 38.59 - 57.85 - 626.88- 

84-1383  0.87 - 39.46 - 46.49 - 673.38 - 

85-1384  1.41 - 40.87 - 1.50 - 678.88 - 

86-1385  0.02 - 40.89 - 4.23 - 679.11 - 

87-1386  0.99 - 41.88 - 16.56- 695.66- 

88-1387  6.69- 48.57 - 76.73 - 772.39 - 

89-1388  4.43 - 52.99 - 56.58 - 828.97 - 

90-1389  4.17 - 57.16 - 66.98- 895.95 - 

91-1390  4.47 - 52.69 - 22.69 - 873.26 - 

92-1391  5.19 - 57.88 - 54.79 - 928.03 - 

93-1392  7.03 - 64.91 - 71.47 - 999.52 - 

94-1393  5.24 - 70.15 - 59.07 - 1058.59 - 

95-1394  0.56 69.59 - 36.75 - 1095.35 - 

96-1395  6.59- 76.17 - 58.16 - 1153.50 - 

97-1396  0.85 - 77.03 - 25.52 - 1179.03 - 

98-1397  0.40 76.63- 36.03 1143.00 - 

99-1398  4.54 72.09 - 46.78 1096.23 - 

  

  
 M2!4:  
��� _� ���C ���	���� PT ]L� ���F� /����\� ���*��19  �-��)1399-1380I�*[CT (  ����	� #
*������ #��+	�
 ��"

���" �- ��+CT  

  

  3G<)5(   /�Z�*  �;,	 bWJ /DAW� !��##V� ����

/	 +
�A� )* ��  /��	� 
��* �� !��##V� ���� .���U119    �)4��

  �*��*  /�Z�  �*  
��� ?
�  ��X �� � K��  /�0��2/1096-  

  ��	 ��#&#	c���	 .K�� 
��* ��*�� BDG	  !��##V�  )�e��  

bWJ    �;,	08 /32-    ��� �� BDG	 ��	 ��#&#	K��  �� .

���  /*  ��090-1389   �;,	  bWJ  ����  ?
���#*

  ������ /*  ��� �� �0����A� \�g�� )* )(�� �* � 
�< 
�0��	

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
9.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            11 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.9.5
http://rangelandsrm.ir/article-1-1245-en.html


 
��� #JKKK��KKK	18 
���! #1  #1403               

  
 

163 

 

) 
���99-98  ��� �� 
�#P| bWJ !��##V� �(99-98   �*��*

78/46 - /	 BDG	 ��	 ��#&#	 .�<�*  
  

  

  

  
 M2!5: ) 
��� ���C �E��CT I�*[CT I�[	 %Fb ���F� /����\� ���*��1399-1380I�*[CT ( � ����	� #
*������ #��+	�
 ��"

���"- ��+CT  

  

  3G<)6    �7(  
��� � )��#4�� ����[P�< ��    /*�
���

 %*��	 /4��G�P  >    ���,*  /�#	��
� �� )D4�E	 ���	 ��0

  ~���	  ���	  
���  ^
  ���*19  )  )4��1399-1380 (

/	  ����
���$	  ?
�  ��  3G<  ?
�  u���  �*  .�0�  ��0

  /*  ���  ��  /��D4�E	81-1380   )A�a  K#DL�  ��0

/	 ����  ��  �
�< /4����  )"E�	  /*  ��� ��  .��0�82 -

1381    ���  ��83-1382    
�
�  c���	  /4����  c
��<

/	  ��� ��  �  ��  �D*  �  ��<84-1383    /*  ��� ��88 -

1387    /X  j��  �  
��*  b��J  b
i	  /4����  K#DL�

���  ��089-1388    /*  ���  ��93-1392  )A�a  ��0

  �� )� K�� /4�J �� ?
� .����* ��	�� K#DL� ����� )"E�	

#	��
� ���*  
��� ������  �� ��� ?
�  ^
 ���� )"E�	 /�


�< /4��G�P 
���  ���  ��  .���96  �97    �98    
���$	

  �* /4��G�P ?
���#* .K�� 
��* c���	 /4��G�P �#1��

 [P�< bg�24/1-   /*  ��� )* `�*�	96-1395 K��  .  

  

  
 M2!6:  ������	 �-�+2�V XV�!GRI  
��� _� ���C19  �-��I�*[CT���" � ����	� #
*������ #��+	�
 ��"- ��+CT

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
9.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            12 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.9.5
http://rangelandsrm.ir/article-1-1245-en.html


 ��� ����	 
��
 
������ ������ ��	 ����������	�  ... /  ���� ��  I���2�" �        
  

 

164 

 

  

  
 M2!7 :
��� ������	 �� �-�+2�V XV�!GRI I�*[CT ���C���" � ����	� #
*������ #��+	�
 ��"-��+CT  

  

  K#DL�  �  /�#	��
�  ���*  KZ�  ����  )*  )(��  �*

  /	�* 
�#1 ���$	 
�'�
�� /4��G�PD. damavandica  

/	 ��y���%#�� 
�'�
��  /A
�g ��	  ���� ��  .�<�* 
��*  ��

 K�( 
�< ?##D� 
���$	 ?
� ?�Z�
 K#DEg K�( �� ?
�

  �
�#1  ?
�  K
���$	  3&T  x�MP  ��  ��D*  !�D4�E	

  
��1 �� /
�0�
i�� ���*� �� .�< \�W�� 
�#1 )�
�
� !�D4�E	

  3G<)  KZ�1  ���g  )D4�E	  ���	  �  
��	  ���U	  
�#18 (

	  
��1  )���  �d�4�Z��  )��1D. damavandica    )&#��*

h�G���G#	    /���* �����
��1* �
��� .)  ���� 
�	  K��

  ?
� )� ���
��1 )���   ���� �� ��
��a 
�����P /	�AT �#�

/	 
��1 )��� .�0����U	   !�IO ����� /G
d�4�Z��	 �y� ��

)�  ��#<- �/����  �� � �0UI�	 =��X� �� 
���
� ��< ��Eg

 )������  /&�  3G<  �y� ��$	  K�(  ��  )�  /&#E��	  ��

����0 
�< 3
�X /QEg    �C�� �� /$E� !��#
;�  K#4�1��

(regulate)  K��)5(.    

=��	��#4�6  )D4�E	  ��0�
i��  ��  ��(�	  ��0

)���� .KZ�
U6 !��O �d�4��#4�6  ����U	 ��01�*�� 
���#  

  )T�AW	4�6# =��	���0�    3	�< >�P /1�< HIJ �* C���	

 ��0�#1 ?4�6 � �����  /G�P  �
��P  �/0�#1 ��0���g ����� 

 )4diZ��
�� K�#� �/	 �0 3G<) ��<�*9  �10( .  

  
 M2!8:  ;�'@1 .1-12 :Pollen of Diplotaenia 

damavandica. Scale bar equals 10 µm  
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

1.
9.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                            13 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.1.9.5
http://rangelandsrm.ir/article-1-1245-en.html


 
��� #JKKK��KKK	18 
���! #1  #1403               

  
 

165 

 

  
 M2!9-  ;�'@2 .Figs. 1, 2: Trilete Spores; 

Figs. 3- 5, 7: pollen; Fig6: Bisaccate pollen; Figs. 

8-12 Proximate dinoflagellate cysts. Scale bar 

equals 20 µm  

  

  
 M2!10-  ;�'@3 .. Figs. 1- 8: Plant tissues; Fig 

9: Algal spores; Fig 10: Equidimensional 

Opaque palynomaceral; Fig 11: Blad-shape 

Opaque palynomaceral; Fig 12: Transparent 

AOM. Scale bar equals 20 µm  
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