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

�����& (�)1���) -�)� #��� �	 !�2� ���+Capoeta saadii (Heckel, 1847) #3�4 5� .��6� +�7 "�

���� ���8 #21�9+ 	��+. #7 ;)���  �� #6  	��2�48 >���5) �)2?@ ��AB 5� ���+ #��?� �6 >"��C��7 � �)�	

 DE1� �	 � �)F "�+�7 .��6� #3�4 5� (G��A7%75  �)CJ�KL� .�& '	 "��$%���/�� � #+, �����& -.�

"�G��$%�� �� � �& �$���$�� � ����&"� �M�� 	��+ ������6  .���� ���8����� !���$%�� "�

'	 #���  �� #+,	�6 ;)���  �� #6�JNJ+ �?E& O9� >-�P�5 �8�� �+��8 #)4�� :Q #)4�� � DE& �CR

S�E&  A� �?E& !���NA� � ��		�6 T�� 5� U�EV��%�� �����& -.��/�� .Gyro 	�6W�	 �$6 > "� �N

 X�Y+ �@��W �$6 � �2R+	�6 O9� >#����	 � S�F �?E&� '��%��� � ��	 Pseudorostrum NZ� ;

 [$\+��	�6�$�� ]��%� . ^�Q � (�_ #7 	�	 "�\� �M��'	 "��$%�� #+,�� #6 �CV�\B �	  )6 #NF `

�)2?@ .��?� �	 �� �R�  ��%\)6 `\B �\� #NF�� �� �&�	 ��  	��+ �	�����& -.��/��> ��_ �CV (

 ���)+ �����& -.��/�� !�%\)6 �R� �� (�_ � ���+ 	�����%�� (�_ #6�&�	6 . #��_ + �N7� #M)%� "���

�������� #7 ���� �%$�� !��'	 "��$%�� #+,�)& X� "�)��+ �	 �����& -.��/�� �	 �A�� #�  � �

#��� a)E���)2?@ .��?� "	�	 "�\� �	 #EN6 >��6 �� #�)2?@ -����)?�� a������1� !�� 6 .	��	�	 � �b� 

�)2?@  )6 ����%W��  �� �%$�� T��� !�/1�  %����+ #21�9+ 	��+ !��#M)%� "��� !�)�7	�  #7

�)2?@�)2?@ ���� #6 �CV� !�%\)6 .��?� ���5 !���� ��%&�	 �  �� c���� ,�?%4� �&�� �5 ����@ 

���)���d@  �� �)2?@ �CV� #6 ���� �)2?@�� �.�� 

��2	+� :�8�@5  >�+���V7��"�+�7 #3�4 >"�)��+��L7 >�$� !����%W��.  

1- U��&��7 �&�� a)��?%V)��)6 !����@> -��� 5�V�����&> -�E\��	 >'�NQ -�/\��	 �)A& ��6�� >"�+�7 >"�+�7 ���"�.  

2- )\��	 �� -����V�5 >����&>'�NQ -�E\��	 "���� >"�+�7 >"�+�7 ����6 �)A& -�/\��	.  

3-  ���	�%�� -����V�5 >����&>'�NQ -�E\��	 "���� >"�+�7 >"�+�7 ����6 �)A& -�/\��	.  
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 �6 c��8 "�)��+ �� "�)��+��L7 %&�	 

 	��4367  	��4 � K�@3006  #���

 ��)& X� "�)��+ -	����W  ��%��.6  �,�?%4� 

 !��J%�� #6 �� "�)��+���Gobiidae  ��%��.6 >

-�A+ 5� -	����W "���	) ���Nelson et al., 

2016 .(K�@ Capoeta Valenciennes, 

1842 #3�4 �	 "���� �6� !�� �\� !���	

 #������ #���  �� #7D+�& �� C. fusca 

Nikolskii, 1897>C. buhsei Kessler, 
1877> C. trutta Heckel, 1843> C. capoeta 

Guldenstadt, 1773> C. mandica Bianco 

& Banarescu, 1982> C. aculeata 

Valenciennes, 1844 >C. saadii Heckel, 

1847 � C. coadi Alwan, Zareian & 

Esmaeili, 2016 ��%V� )Esmaeili, 2001; 

Alwan, 2011; Alwan et al., 2016(.   

#��� l)�� ��7��� �NQ #6-�)� !�� ���+

�������� >"���� �	 c��F �	 !	��5 !��

 � �&��?& c��F � m�� -��� #6 !���n

�$���M�� "��+ -��	 ��  )?� #6 .	�&

#��� 5� !	��2� �E)+���V7�� -�/��@ >D)1	>�� 

#�����5 � ���)2?@"� !����  D4 c��F #6

��� -���+ �8�6 -�\� )Alwan, 2011; 

Alwan et al., 2016(.  

���C& 	�@� #6 #@�� �6 �	 !���n !��

�+ �b� #6 >"�)��+ 5� �o26 5� -	��%�� ���

����� ��������� ����?� ����%W�� � �� !��

 � �E)+����� !����%W��  )�p?� � �1�E1�+

"��$%�� ����+ �$� '	(�)�����) #+, >

Urohyal�)1���) �����& -.��/�� � ( >

Otolith ������& !��6 �C���+ !����.6� >(

#����� � �%4 �)2?@�� �	 ��)%W� "��/\���� 

���+ � ��	 ���8 "����&)Teimori et al., 

2012a,b( .  

'	 "��$%�� �$6 �	 ����$%�� >#+,

 !.7�+ �$6 �	 � �� #)4�� �?E& "��$%��

 "��$%�� #6 �N@ 5� #7 ��� "�)��+ �,�C����+

�+, -  !5�6  )1�� #6 ���N@ #)4�� 5� >�?E&

6 ;RQ 5� � (�)\���6 ##p)��+ #N)�� #6 ��

#�)� ��6�?7 .��� -�& Dq%+ !� "��$%��

'	 #+, ���)+ r�6� a� "�& ����$%�� 5�

�+ D)E\�����6  )6 -���N� #)4�� � 	�& !��

�+ !�N��+ �b��Y+ �� �� "��$%��  �� .��7

�	 5�6 � #%V6 "�& "��	 � -�Y� #��d� 

	��	 �)?�� "�)��+. �$�� s�Y1 5�  �� ����&

 !�.@�  )�p?� � �%\� #d)� !���	 "��$%��

) ��� !	�?Q � �R��Kusaka, 1974; 

Chollet-Villalpando et al., 2014 5� .(
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'	 "��$%�� �%$�� T��� #+,!��6 ����&� �

#����+ -	��%�� .)� "�)��+ tN%$+ !��	�& .

 !��.6� "���Q #6 ��%W��  �� �_�W  )?� #6

�	 ;���+ -	� c�21�9+ �+���V7�� � !��6

�+ X�VY+ "�)��+ 	�&)Chollet-

Villalpando et al., 2014; Jawad et al., 

2016.(  

> �� �6 -�uQ  "�)��+ �NW�	 ��� !���	

-��4 #�  (��v, >(�7�� >(�E�����) #7 ���

"� "��	-.��/�� ���)1��� �� �����& !�� ��

 ���8�+�)��� )Farrell et al., 2011(.  �	

'�� #6 �����& -.��/�� #� "�)��+!��  >�%�v��

-��	 U�N)�, � U�EV��%�� �+ #7 	�& �	

 ����$%�� "�)��+ �%\)6 �  ��%��.6 �%�v��

U�N)�,  ��%EB�7 -.��/�� �����& ���. 
�	 �1�4 !.)���� "�)��+ �	 >#7 

)Gymnotiformes> Characiformes> 

Siluriformes � Cypriniformes (

  ��%��.6 U�EV��%�������& -.��/�� ���. 

 U�N)�, �6 #V��R+ �	 �%�v�� � U�EV��%��

 �%��.6��%V�  �� �NE& c��))d�  ��%\)6 �

 ����	(Berra and Aday, 2004). �� 

����� � DE& !���	 �����& -.��/�� !��

 ��� #��� "�?� -��� #7 ��� �F�W

)Ponton, 2006; Reichenbacher et al., 

2007, 2009( �� #6 #@�� �6 . 5� �W�6 #7 

����� �%$�� !�������& -.��/��  ����+

�%�� � '��%��� DE& ��)& DE& � '��%���

 �E)%�v !����%7�� (�%�7 �Y� U�E1��

 >��%V� ���6��6 "� �	 	�@�+ �������� 5� ��

 "�)��+ ���5��C� � �N+�E� w6���  )?$� !��6

�+ -	��%��	�& )Annabi et al., 2013; 

Teimori et al., 2012a,b,c, 2014( .  

�$�� !�� ���21�9+ "��$%�� ����&

'	 "�)��+ �W�6 #N?@ 5� tN%$+ "�)��+ #+,

 � �N)Q�?��) �.W !���	 �6��@ #3�4

 >"���E?�1389 "�)��+ �W�6  )�p?� � (

) "�?Q !���	 � U��� ])NWJawad et al., 

2016 ���21�9+  )�p?� .��� -�& '�M�� (

 #N?@ 5� �����& -.��/�� !�� (��7 ���+

'�6) ��u_ >"���E?� � 	�&1395 (��7 >(

) U��� ])NW "�)��+Salehi et al., 2016 � (

 ���+'	 !�W���) �?B��Teimori et al., 

2012b,c, 2014 ��� #%��� c��F ( #7

-	�	 "�\�'	 "��$%�� #7 ��� -.��/�� � #+,

-	� �	 �����& �x�+ "�)��+ ������& � !��6

.��%V�  

�� �6�)2?@ ���)���d@ ����@ #6 #@ !��

#21�9+ "��7�� #7 �M�� 5� � #21�9+ 	��+ �6 !�

'	 "��$%�� !����%W�� !�� -.��/�� � #+,
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�)2?@ �	 �����&-�)� !�� .��6� #3�4 ���+

 >��� #%��/� c��F "�+�7�����  �6 �3�4

 t)F�� S�������!��  ����%W��  �� �%$��

-�)� �	!�2� ���+ Capoeta saadii 

(Heckel, 1847)  ��%W�� �	  �� �6��5�� .)� �

�)2?@ ������& �	 �$�!��  -�& '�M��

.��� 

  

B�� � *+
��0  

 �)28�+  %��� �b� �	 �6 �����  �� �	

�)2?@ ���)���d@ #��� 5� �)2?@ ��AB >��

-�)����+ Capoeta saadii  �	 	�@�+

c��8!�� "�%��A&!�� >���5 >"��C��7 �)�	�6 

 ���8 #21�9+ 	��+ "�+�7 "�%�� �	 G��A7 �

-�/%V��  ))2� 5� K� .��%�����>  �)28�+

#��?� ���)���d@ 5� -	��%�� �6 !��	�6GPS 

�Cx �&. #��?��� 5� 	�	�W-�+ (�� 1393 
�� -�+	�	�W (�� 1394 �6 -	��%�� 5� ��� 

�%�	 >y�.6 l?@>!��� �	 DE1� %75 

 � �)CJ�#6 & -	�	 (�R%�� -�/\��+5���� .

#��?� c�)P.@ (��@ �	 !��	�61  -�& -	���

-�/%V�5 �)23� #6 #@�� �6 .��� �b� �	 �6 � ��

#��?� �n��4  %��� 5� !	��Y+ 	��2� >��

 "�)��+#��?� !��	�6 .���&#��?� �� 5� K�

�V�5K)1�7 w��� �M��  �8	 �601/0 

�N)+>�%+ -��?&!����  ����&����@ -5�+ �	 �

 .���& !���A/� "�+�7 ����6 �)A& -�/\��	  

  

 !�841: '�>�4 )����+,C4 '�>D
�.1
�1 *+8>� � �0'�>�4 ,0 �* �8� .>��E� ��0  

'�>�4  .1
�1 *+8>�  )����+,C4 '�>D
�  )@��) *�+81��"+ !
: G�-1���(,��  

81��  10 N5612824 

E 3103819  

43/3±57/146 

,�"*,�  14 5651336 N 

3000398 E 

58/2±35/71 

���I0
5  12 5617321 N 

3123442 E 

49/6±41/56 

J
��5  10 5741322 N 

2753584 E 

50/3±18/49 
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 J+,(�"+�* �+
(�"+.�/  

#�)� #1�6 !�N@ 5� ���+ �� ��%6� � ��@ !�

 c�+ #65-3  -	�	 ���8 ��@ X� �	 #R)8	

 ���+ -5���� #6 #%V6�� "�+5 c�+  �� .�&

 �6 ���+ �� cuoQ >KL� .��� c���%+

 "��$%�� � ��@ "5�� � K�� 5� -	��%��

'	.�& G��W #+, "��$%��'	 !�� #+, ��@

 >-�& a?7 #6 c��F #6 � .)?� t��n {��V+

�V�5 �$6 ����&����@ -5�+ �	 a\W

 "�+�7 ����6 �)A& -�/\��	 ����&(ZM-

SBUK)  c�21�9+ '�M�� !��6 .���& !���A/�

�$���$�� � ����& 5� -	��%�� �6 >�M��

 |�E���E)+���%��#6 .AM+  )6��	 (�%)M�	 

)Dino-Lite > )B(  �C��@ >�%\� !�?� #� 5�

 �?E& �"��$%��KEQ ��.�& !��	�6  

  

 J+,(�"+)�+
�� ���,-�"  

5�6 })� #N)�� #6 �%\� #)4�� 5� #?M?@ 

�&KL� . �����& -.��/��  � ~B �?�

 (����� �6 � G��W ����90  a� � �F�	

 |�E���E)+���%�� ��5 �	 aB�7 {��V+

 .)?� �& �!��6 KEQ a\W c��F #6 !��	�6

) �& !���A/�Assis, 2003KEQ .( 5� !��	�6

 (�?)V7��� O9������& -.��/��  -	��%�� �6

 |�E���E)+���%�� 5�  )6��	 #6 .AM+

 (�%)M�	Dino-Lite .�& '�M��  

'	 "��$%�� �������� #21�9+ � #+,

�����& -.��/��  �)V�@  %��� �b� �	 "��6

 .���� '�M�� "�)��+  

  

'(��'(�� � )"��� �+
(�"+ )��"

�*.�/  

 #7 ����F #21�9+  �� �	 !��6 t)F��

 �%$��'	 "��$%��#+,  �& -	��%�� D+�&

 "��$%�� �N7 DE&'	#+, #)4�� DE& >

 >�+��8"� DE& � �+��8 #)4�� �	 ��)& 	�@� >

 � �?E& #)4�� DE& >�%\� #d)� DE&

.�?E& !���NA� t)F��  

�$�� !��6 �M��'	 "��$%��#+, (�_ >

 "� T����� � ^�Q -��?� #6 D7 5� -	��%�� �6

 �8	 �6 K)1�701/0 �N)+-5���� �%+ �6 � !�)�

 ���+ "�6 �%$�� �����  ���B 5� -	��%��

 �	 � �& !5��	�����%�� (�� #)4�� -��� #6)

 	��2� ���A�27 �$�� ����� � #)A� �M��

 (��@) ���� ���8 D)NY� � #�.M� 	��+2.(  
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4 !�82 :)2K��'(�� ��0 )I�1 )��"�* �+
(�"+.�/ ) 'I�1 'LM�* �+
(�"+.�/  'LM .�

 *�+81��"+×100�� O�M
� � (�0  
  

    

O�*�  
 )I�1 P�LM O�M
� �+
(�"+

�*.�/ 

 '�Q<

���;�R+  
O�*�  

 )I�1 P�LM O�M
� �+
(�"+

�*.�/ 

 '�Q<

���;�R+  

1   (�_ �CV�'	 "��$%��#+, T����� #6 

 "��$%��'	#+,  

L.UH 15   T����� �CV�'	 "��$%��#+,  #6

���+�� T�����  

H.HD 

2   (�_ �CV�'	 "��$%��#+,  !��A� #6

'	 "��$%��#+,  

L.UW 16   T����� �CV�'	 "��$%��#+,  #6

���+ T�����  ��%\)6  

H.MaxBD 

3   T����� �CV�'	 "��$%��#+,   #6

 !��A�'	 "��$%��#+,  

H.UW 17   T����� �CV�'	 "��$%��#+,  #6

���+ `\B !�N@ #NF��  

H.ProD 

4   (�_ �CV�'	 "��$%��#+,  (�_ #6

���+ D7  

L.TL 18   T����� �CV�'	 "��$%��#+,  #6

���+ `\B �\� #NF��  

H. PosD 

5   (�_ �CV�'	 "��$%��#+,  (�_ #6

���+ 	�����%��  

L.SL 19   T����� �CV�'	 "��$%��#+,  #6

���+ `\B �	  )6 #NF��  

H.InoD 

6   (�_ �CV�'	 "��$%��#+,  (�_ #6

���+ ��  

L.HL 20  �CV�  ^�Q'	 "��$%��#+, #6 

	�����%�� (�_ 
W.SL 

7   (�_ �CV�'	 "��$%��#+, T����� #6 

���+��  

L.HD 21  �CV�  ^�Q'	 "��$%��#+, #6 

�� (�_ 
W.HL 

8   (�_ �CV�'	 "��$%��#+,  #6

���+ T�����  ��%\)6  

L.MaxBD 22  �CV�  ^�Q'	 "��$%��#+, #6 

�� T����� 
W.HD 

9   (�_ �CV�'	 "��$%��#+,  #NF�� #6

`\B !�N@  

L.ProD 23  �CV�  ^�Q'	 "��$%��#+, #6 

"�6 T�����  ��%\)6 
W.Maxb 

10   (�_ �CV�'	 "��$%��#+,  #NF�� #6

���+ `\B �\�  

L.PosD 24  �CV�  ^�Q'	 "��$%��#+, #6 

"�6 T�����  ��%?7 
W.Minb 

11   (�_ �CV�'	 "��$%��#+,  #NF�� #6

`\B �	  )6  

L.InoD 25  �CV�  ^�Q'	 "��$%��#+, #6 

`\B �N@ #NF�� 
W.Prod 

12   T����� �CV�'	 "��$%��#+,  (�_ #6

���+ D7  

H.TL 26  �CV�  ^�Q'	 "��$%��#+, #6 

`\B �\� #NF�� 
W.Posd 

13   T����� �CV�'	 "��$%��#+,  (�_ #6

���+ 	�����%��  

H.SL 27  �CV�  ^�Q'	 "��$%��#+, #6 

`\B �	  )6 #NF�� 
W.In.or.d 

14  �CV� T����� '	 "��$%��#+, #6 (�_ 

�� ���+  

H.HL  



%&	�'( ���&)*� +*��,	./�* � 0�1 +	���, -
Capoeta saadii       :��	
�� ���������� � ����	
��5)4  (1396  ]119[  

 

'(��)"��� � '(��)��" ���,-�" )�+
��  

 !��6�$�� #21�9+ 5� ����&-.��/�� ��

 �����&KEQ !��	�6 �& ������ !��"� 

��� �C_  -�& #P��� w���Assis )2003 (

 t)F���&�$�� #21�9+ ��b�+ #6 . >�M��

KEQ 5� K�'�� 5� -	��%�� �6 >!��	�6 ��.��

Dino-Lite  -�& #P��� ��� U��� �6 �w��� 

Reichenbacher ) "���E?� �2007 (�\� 

�$�� ��F-5���� �M�� �6 .�& !�)�

 	�����%��"	�7  	��2� >'�W �%$�� c��F10 

�$�� ��F (��@ �6�9+ �CV� �M��3 

	��+ � #C��Y+ ����6  !��6 .���� ���8

-	�	 !5��	�����%�� 5� '�W !�� #96�1  -	��%��

�& )Lahnsteiner and Jagsch,  2005(.  

  

 .E�+�1:  

OS = (O/S) × 100 

OS -�& 	�����%�� ��F :�����& -.��/�� �O :

 ��F�����& -.��/�� �S.	�����%�� ��F : 

 

����� S�@9� � .����  

#V��R+ #21�9+ !��6 �%)2?@  )6 !�

�����!�� �$���M�� �CV� 5� "�+5� D)NY� 

a� K������ #��_)One Way ANOVA(  �

�� "�+5� (�E���7- K)1�� )Kruskal-Wallis( 

 .�& -	��%�� 

      

 !�843)2K�� :'(�� ��0 )I�1 )��")�+
�� ���,-�" �� O�M
� ��0  

  
  

O�*�  )I�1 'LM O�M
� 
 '�Q<

���;�R+  
O�*�  )I�1 'LM O�M
� 

 '�Q<

���;�R+  

1   ���)+ (�_ �CV������& -.��/�� 

���+ 	�����%�� (�_ #6  

ML.FSL 6   ���)+ (�_ #6 '��%��� (�_ �CV�

�����& -.��/��  

RRL 

2   ���)+ (�_ �CV������& -.��/�� 

���+ �� (�_ #6  

ML.FHL 7  �%�� (�_ �CV� (�_ #6 '��%���

 ���)+�����& -.��/��  

RAL 

3   ���)+ (�_ �CV������& -.��/�� 

���+ �� T����� #6  

ML.FHD 8   T����� #6 '��%��� T����� �CV�

�����& -.��/��  

RRH 

4   �%\� (�_ #6 ���)+ (�_ �CV�

�����& -.��/��  

RML 9  �%�� T����� �CV�'��%���  T����� #6

�����& -.��/��  

RAH 

5  �?E& (�_ #6 �%\� (�_ �CV� 

�����& -.��/��  

RDL 10   (�_ [W�&�����& -.��/��  �CV�

 T����� #6�����& -.��/��  

L.H 
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 ^�� !���8�6 c��F �	 #7 ;)���  �� #6

 K������ ���VE�-����� )P-Value of Test 

of Homogeneity of Variances≥ 

α=0.05( 5� "�+5� D)NY� K������ a�#��_ 

(�E���7 "�+5� 5� c��F  �� �)Z �	 �- 

 [$\+ !��6 > )�p?� .�& -	��%�� K)1��

 O9� "�&��2+�)2?@  )6 c��F !��	 ��

K�)  E��	 "�+5�05/0<P �� � (Tamhane̓s 

T2  (�)2?@ �	  )6 #V��R+ !��6) -	��%��

'�� �	 !��+� !��.)1��� '�?� .�& ��.��SPSS 

22 .�& '�M�� 

  

T���1  

'(�� �+
(�"+ )"����*.�/  

 �8�� ���)+ #d)� S�_ �	 �	 �+��8 #)4��

 �CRQ #)4�� � -�P�5S�E& �	 �%\� #d)� >��	

 >�?E& !���NA� 5� ���N@ �?7 ���N@ !�A%��

 !�A%�� �	 �	 �  A� �%CV� �?E& !���NA�

-�P�5 !���	 �C��@!�� >aB�7  �?E& O9�

#W�&�	 �%CV� "� !�A%�� � DE& �JNJ+ �C��R� 

� `� �%\� #d)� T����� !���NA� ^�Q -5����

 �?E&	�6 � `�u+ ;)& !���	 �%\� #d)� .

 ���8 �CRQ #)4�� 5� �?7 #NF�� �6 "� �\�+

�&�	  DE&)1.(  

  

.1
2 ���* P+,��C��* �+
(�"+ �* �+.�/ 

�������� �?E& !�?� �	 �A@�� D6�8 !��

'	 "��$%���)2?@  )6 #+, tN%$+ !��

 �	 �?E& !�?� #7 !��_ #6 >�&�	 	�@�

	 >DE& �JNJ+ ���5 �)2?@ �)�	�6 �)2?@ �

�)2?@ �	 � "�5�+�� G��A7 � "��C��7 !��

.	�6 �NE& �JNJ+  �?E& !���NA� ��%W��

'	 "��$%��#����	 ���5 �)2?@ �	 .)� #+, ��	

#����	 � 	�6 aB�7 � (�_ !�%��� �	 ��

'	 "��$%��.��	�6 #%��� ���8 #+,  

  

  

 S�1�* �+
(�"+ )@5 S� : .1
2 �* .�/Capoeta saadii .A V)I1�4 ���1 :B V)�W  ���1 :C ���1 :

)��.  
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 "��$%�� >�)�	�6 "�)��+ �	'	#+, 

 �?E& !���NA� �&�	 ���N@ !�A%�� �	 #7

 "��R%+��	�6 �?E& !���NA� ^�Q  ��%?7 .

 r�6�+ "�  ��%\)6 � G��A7 -�/%V�� #6 r�6�+

 ���5 -�/%V�� #6	�6�%\� O9� !�?� 5� .> 

�)2?@c���� tN%$+ !�� >��	�	 "�\� ����

#6  �C��R� ���NA� ���5 �)2?@ �	 #7 !��_

S�F �%CV� � -�)\7 	�6�1�4 �	 >  ���� �	 #7

�)2?@ ���NA� �	 �7��� U�8 �� �& -���\+

 .)� #d)� {�� �?� #6 ���NA� !��Y�� ;)& �

 c���%+ 	�6 DE&)2.(  >���N@ #)4�� �	

 #6 >�&�	 c���� .)� �%\� #d)� ���)\7

 �%\� #d)� �)�	�6 �)2?@ �	 #7 !��_

 ��5�� �C��R� � �&�	 �� ���)\7  ��%\)6

 �C��R� �%\� #d)� ���5 �)2?@ �	 � 	�6 DE&

	�6 �Y3�� ���)\7 "��6 >�?E& !�?� 5� .

�)2?@ �	 ���NA� >��	�6 c���%+ tN%$+ !��

'	 "��$%�� #6 r�6�+ ���+��N@  ��%\)6 #+,

 #6 r�6�+ "�  ��%?7 � �)�	�6 �)2?@ �	

.	�6 G��A7 �)2?@  

  

�* �+
(�"+ �* )��>�4 ���* P+,��C� .�/  

'	 "��$%�� �%)2?@ "��	 #V��R+ #+,

� �?E& O9� #7 	�	 "�\�  �%\� �	 .@

 �)2?@ �� 	����  )6 >���NA� ���N@ !�A%��

.�&��� ������  �	 ����))d� �CRQ #)4�� �	

S�E& �?V8 DE& ���N@ #)4�� .�& -��	 ��	

#��?� �	 >���NA� DE& #6 #%V6 �)2?@ �� !��

 �	 �� �����B c���� �%\� #d)� � 	�6 c���%+

#��?� DE&) 	��� "�\� �)2?@ �� !��3.(  

  

  

S� 2�* �+
(�"+ (G���  .� /�� �+) )I1�4 � )�� �)�W  ���1 ." �+ �,���;� : �+ '�>�4 ���� �* .�/

 .1
2Capoeta saadii   
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S� 3 )I1�4 � )�� �)�W  ���1 ." �+ �,���;� :�* �+
(�"+.�/ '�>�4 �* .1
2 �+ O@�(� ��0

Capoeta saadii   .���,5 ���"+ �*)A( 81��. )B( ,�"*,�) .C( ���I0
5) .D (.J
��5  �+ �+85 ,0 �+,�

A 

B 

C 

D 
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'�>�4��0  X
�,� �
" O�*� � )�� ���1 .� X
�,� ��* O�*� �)�W  ���1 .� X
�,� !�+ O�*� ,���;�

.'"+ )I1�4 ���1 .�  

  

'(�� )�+
�� ���,-�" )"��� 

 T�� 5� #���  �� �	 U�EV��%��Gyro 

 a� !���	 #7 	�6Lobus Major  #%��� #2���

 �8�� �Lobus Minor  �$6 DW�	 .	�6

`)� a� �	 !.7�+ >-���	Fossa Acustica 

	�@� �&�	 #7 �?7 ��Y�� �&�	 � 
 "� "�+��)�Crista Medial  DE&) 	�64.( 

) ���V)V7��	�V� a�Pseudoexcisura � (

a� �%��[8�� �� X��7 '��%��� 

)Pseudoantirostrum �+��8 �)28�+ �	 (

�+ [$\+ �)6 � `7 #7 �&�	 	�@����& .

 �$6 � �2R+ �����& -.��/�� �NW�	 �$6

 �?V8 !��J%�� #6 .	�6 X�Y+ "� �@��W

�?V8 ���� >�+��8#����	 �� #7 ��%&�	 ����

�)?Q �  ��%\)6"�  ��� ��NW �?V8 �	 ��

 DE&) �&�	 	�@�4.(  

  

P+,��C� )�(�� ���* .1
2�+ �* Y
��,�"�   

 #���  �� ���� �?� U�EV��%�� ����q�

 �	DE& !��4  �5 ��� -�& -	���.  DE&

�)2?@ �	 �����& -.��/�� �N7 !��

-���	 �C��R� G��A7 � �)�	�6 >"��C��7 !�

#��?� �	 � DE& .	�6 -�)\7 �?7 ���5 !��

#��?� �	 �����& -.��/�� �P��5 ���5 !��

#����	  DE&) �&�	 [$\+ � ����+6 DE& .(

� #)4��V7 ���N@ �$6 �	 ���V) -.��/��

�)2?@ �	 �����& � 	�6 c���%+ >tN%$+ !��

�%�� [8�� �� X��7 '��%��� �����& -.��/��

-�/%V�� �	 �6 G��A7 � "��C��7 >�)�	�6 !��

 �	 � #����	 "��6 >S�F �C��R� �7��� c����

;)& ���5 -�/%V���%�� .	�6 ��	 �	 '��%���

-�/%V�� #?�  ��) �&�	 S�E& �� �/%����� ��

t)23 "��C��7 	���� �	 S�E& .(	�6 ��

���V)V7��	�V� #)4�� ���+��6  -�/%V�� �	

-�/%V�� ���� #6 �CV� ���5aB�7 �� #)4�� >��

-�/%V�� �	 �?E& � 	�� "��C��7 � ���5 !��

-�/%V�� �	 � S�F �C��R� G��A7� �)�	�6 !��

#&���)2?@ �	 �%\� #)4�� >��	 � ���5 !��

#����	 �)�	�6#����	 �?Q � 	��2� .	�6 ��	 !��

 ���� 5� ���5 �	 "�)��+ �����& -.��/��

-�/%V��.	�6 �%?7 G��A7 �)2?@�	 � �%\)6 ��  

  

 ���R�" �* )��>�4 ���* )�(�� P+,��C�

 Y
��,�"�  

 �	 ���� �?� U�EV��%�� ����q�

�)2?@ DE& �	 #21�9+ 	��+ tN%$+ !��6 
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 #V��R+ .��� -�& -	�	 "�\� �%)2?@ "��	

 �	 !	��5 c��))d� #7 	�	 "�\� U�EV��%��

 �	 �CRQ � �%\� >�?E&  #)4��  >�N7 DE&

#��?� >(�4  �� �6 .�\� -��	 �)2?@ �� !��

 .�&�	 	�@� ���N@ #)4�� �	 �7��� c����

c����  ��%\)6�%)2?@ "��	 �%$�� !��  �	

�)2?@ #6 r�6�+ �)�	�6 � ���5 !��

�%�� � >'��%����)2?@ �	 � "��C��7 !��

�%�� #6 r�6�+ G��A7 [8�� �� X��7 '��%���

�%�� �	�6 '��%���.   
  

  

  

S� 4.1
2 �* '"+� '�" Y
��,�"� : Capoeta saadii  

  

  

    S� 5'�>�4 �+ '"+� '�" Y
��,�"� : .1
2 O@�(� ��0Capoeta saadii   
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S� 6)@5 S� : '�>�4 �* Y
��,�"����,5 ���"+ �* �8� .>��E� O@�(� ��0  

  

)2K�� )��>�4 G�� .���A�'(�� ��0 )��"

�* �+
(�"+ )I�1.�/  

 !���8�6 c��F �	 >S��  �� ����6 !��6

 K������ ���VE� ^��-�����  D)NY� "�+5� 5�

a� K������ 5� c��F  �� �)Z �	 � #��_

(�E���7 "�+5�- .�& -	��%�� >K)1��  #@�� �6

�$�� c��F �J7� !��6 r�&  �� !���8�6 #6

 "��$%�� �M��'	#+, #��� #6 r�6�+ 

Capoeta saadii  c��F 5� �)ZL.H >L.HL >

L.Minb >L.Posd >H.Minb  �H.In.or.d  5�

a� K������ D)NY� "�+5� -	��%�� #��_�& 

)(��@ 4 ��F �& c���� ����6 !��6 � (

 5� ��%&��� �� K������ ���VE� r�& #7 �/�	

(�E���7 "�+5�-  -	��%�� K)1���& #@�� �6 .

 K������ D)NY� "�+5� !��	��2+ O9� #6

)05/0P< 5� �)6 �6 (%95 �+ >"��)?_� "���



]126[   :��	
�� ���������� � ����	
��                                                                     ������� � ����5)4 ( 1396  

 

c��F  ��  )/��)+ ��� �$�� �M��

 "��$%��'	#+,  ���+ �	C. saadii  ��2�

L.SL >L.Maxb >L.HD >L.Prod >

L.In.or.d >H.SL >H.HL >H.HD >

H.Maxb >H.Prod >H.Posd >W.SL >

W.HL >W.HD >W.Maxb >W.Minb >

W.Prod >W.Posd  �W.In.or.d  ;V4 �6

 �� !��6 KL� .	�6 c���%+ �)2?@  #7

 �	 c��F  �� 	�& [$\+ '��7  )6

�)2?@��	��2+ c���� `� �6 ��  5� >����	

K��& -	��%��  E��	 "�+5�  "� ]��%� #7 �	

 (��@5  .��� -�& -	�	 "�\�  

 c��F ���_ 5�L.H >L.HL >L.Minb >

L.Posd >H.Minb  �H.In.or.d  r�& #7

-��� K������ ���VE�"� !��6 �� 	�C� ���8�6 ��

%)2?@ "��	 #V��R+ ����6 !��6 "�+5� 5� �

(�E���7-  	�	 "�\� ]��%� .�& -	��%�� K)1��

 c��F #7L.HL >L.Minb >L.Posd >

H.Minb  �H.In.or.d  "��$%�� �	'	#+,  �6

) ��	�6 c���%+ �)2?@ ;V401/0P≤ �

 (��@6.(  	�& [$\+ #7  �� !��6 KL�

�)2?@ '��7  )6 �	 c��F  �� c���� `� �6 ��

K� 5� >����	 ��	��2++5� "�Tamhane̓s T2 

 (��@) �& -	��%��7.(  

  

   !�844 : T���1\� ]1���+� S�@9� �
���'(�� P�LM .���A� �+,� .�,: \�,��+��  )��"

 �+
(�"+�*.�/ '�>�4 �* ��0Capoeta saadii  

  

'LM  F 'LM  F  'LM F  

L.W 51/0 H.SL **05/11 W.HL **83/4 

H.W 20/0 H.HL **59/4 W.HD **33/5 

L.SL **32/23 H.HD **52/4 W.Maxb **21/6 

L.Maxb **15/7 H.Maxb *54/3 W.Minb **28/10 

L.HD **46/7 H.Prod **46/25 W.Prod **92/30 

L.Prod **37/50 H.Posd **93/8 W.Posd **76/11 

L.In.or.d **09/29 W.SL **82/13 W.In.or.d **29/16 

* :05/0 P≤  

**: 01/0 P≤  
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 !�845]  T���1 :'(�� P�LM .��  ,� G1+* �
��� \�,��+��  )I�1 )��"�* �+
(�"+.�/  �*

'�>�4 ��0Capoeta saadii  

'LM  *+8>�  
 .1
2 O@�(� ��0 '�>�4C. saadii 

81��  ,�"*,�  ���I0
5  J
��5  

L.SL 38  * 93/5  30/7  92/7  47/8 

L.Maxb  38 *30/29  34/34  80/36  75/33  

L.HD  38 *72/36  63/42  19/46  21/46 

L.Prod  38 *14/61  77/86  89/82  *61/101  

L.In.or.d  38 *65/55 89/82  77/86  *84/88  

H.SL 38 *76/1  26/2  45/2  67/2  

H.HL  38 60/7  07/9  34/9  06/11  

H.HD  38 *92/10  27/13  27/14  45/14 

H.Maxb  38 *70/8  65/10  41/11  62/10  

H.Posd 38 *52/13  02/18  85/16  29/20  

W.SL 38 *48/2  18/3 51/3  65/3  

W.HL  38 *69/10  19/13  01/13  11/15  

W.HD  38 *31/15  70/18  45/20  90/19  

W.Maxb  38 *23/12  03/15  26/16  5/14  

W.Minb  38 *86/27  34/35  03/38  33/41  

W.Prod 38 *51/25  68/36  75/37 *70/43 

W.Posd 38  *98/18  48/25  07/24  67/27  

W.In.or.d 38  *24/23  06/31  93/33  *36/38  

* �+uQ �6 #7 !��	�R+ t�	� �� �	 :»*« -�& [$\+��2+ Su%W� !���	 ��	�R+ ���� �6 �����%V� ��	.  
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!�84 6 : T���1!�"�,5 �
���- '(�� P�LM .���A� �+,� ]��+� �+
(�"+ )��"�*.�/  �*

'�>�4 ��0Capoeta saadii  

'LM  χ2  'LM  χ2  

L.H 97/1 L.Posd **34/22 

L.HL **55/24 H.Minb **16/20 

L.Minb **23/23 H.In.or.d **32/21 

* :05/0 P≤  

**: 01/0 P≤  

  

 !�847 : T���1]  �
���Tamhane's T2 ,� '(�� P�LM .��  �+
(�"+ \�,��+�� ,�b )��"�*.�/ 

'�>�4 �*��0 Capoeta saadii .'�>�4 c�7 ,�  

'LM  '�>�4 �0    P��L���-1��G�0  

L.HL  �)�	�6 � ���5  *64/4 

"��C��7 � ���5  *78/3  

L.Minb  �)�	�6 � ���5  *03/14 

"��C��7 � ���5  *70/18 

G��A7 � ���5  *48/29 

L.Posd  �)�	�6 � ���5  *77/12 

"��C��7 � ���5  *00/9 

G��A7 � ���5  *09/19 

H.Minb  �)�	�6 � ���5  22/5 

"��C��7 � ���5  *46/6 

G��A7 � ���5  *48/10 

H.In.or.d  �)�	�6 � ���5  58/5 

"��C��7 � ���5  *19/7 

G��A7 � ���5  *42/11 

* :�� #6 �CV� ���5 �)2?@ ����@ �	 #7 ����F ��2+ c���� �/�	 �)2?@ #� ����	 ��	6� 

 �+uQ»*« -�& [$\+���. 
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Abstract  
In this study, the intraspecific variations in urohyal bone and otolith morphology 

were investigated in Capoeta saadii (Heckel, 1847) from Kerman Basin. A total of 48 
specimens from four populations (Zarand, Bardsir, Kouhbanan, and Kahnooj) were 
collected from Kerman province and preserved in 75% ethanol. The urohyal bones and 
otoliths were extracted by the standard methods, and their morphology described and 
morphometric characters were analyzed. The urohyal bones are characterized by the 
following features: the anterior part without appendage, the ventral surface triangular in 
shape and with slit in the posterior part of the urohyal bone, the ventral sides is almost 
wide. The asteriscus otoliths were gyro-type and often with no clear rostrum 
and pseudorostrum, the inner part concave and the outer part convex, the ventral rim is 
straight and serrated. The morphometric analyses indicated that the L/PosD, L/In.O.D, 
W/PosD and W/In.O.D have the most important role in differentiation of the studied 
populations. In the case of asteriscus, ML/FSL and ML/FHL are important in 
differentiation of the studied populations. Based on the results of the current study, it 
can be concluded that variations in morphology of the urohyal bone and asteriscus in 
cyprinids can be important not only in the species discrimination but also for estimation 
of the intraspecific differentiation (variations among populations) in allopatric 
populations. By considering the pattern of variation of the studied structures, the Zarand 
population is differentiated from the others, and this can probably be resulted by its 
geographic isolation. 
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