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89:; C�" '� �' ���B�$ D� ��=�#$ '� .�'�� ����� ':EF$ G��"H ��B

 ���B�$�I':� ���:��I D� 8�:� J� ':K; C���4 
��L�M$

Aphaniidae 8" �$� .�:" ���=' )�N 8" 89:; C�� '�  ��D��

8�:� ':K; D� �
'�G� Esmaeilius vladykovi &�=��"  �B�:


)O�' �=�#
  �='�" 8" D��� 8� )=� ���=' )�N 8" 89:; C�� D�

P�" ��  D� Q:R�= � ���*����L� ����=� �" ':S#$ C�TB 8" .�'��

 U�� VF$E. isfahanensis 	E. vladykovi  ���<) �B�$ W:; �

 8" �'���" 8�:T� ()=� ��
 2'�G� �H D� ���< 8�:� ':K; 8�

 ���O�=� D� X4 .�$H VTYDNA 8�:T� D� �Z 	�BCOI �H  �B '�

 8$��� '� .�
 �L�:� C���� X[= � ��\�� �]���=:$�� ����=�

�L�:�  ��B8�:� �B �Z J��" D� ���:��I C�� ���� �NCBI  )*��'�

 D� ���6�=� �" X[= .�
^�� '�G*� IQTREE  �]$��� _�$ C����"

�=�� D� V7�; `���� .�
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Abstract 

Isfahan basin, with 18 species of fish, has a relatively 

good variety of fish among the Endorheic basins of Iran. 

In previous studies, the presence of one species of the 

pupfishes family Aphaniidae was recorded in this basin. 

However, a recent report of the presence of Esmaeilius 

vladykovi based on morphological evidence from this 

basin has been recorded, which needs further 

investigation. For this purpose, samples of E. 

isfahanensis, E. vladykovi were obtained from their type 

localities and Hoz mahi village (where the presence of a 

new species has been reported) by electro fisher and 

Hand net. After DNA extraction from the samples, their 

COI gene was amplified in a thermocycler and then 

sequenced. Subsequent sequences of other species in this 

family were obtained from the NCBI Gene Bank. The 

best evolutionary model and the phylogenetic tree were 

selected and drawn by IQTREE. The results of the 

phylogenetic tree showed that at least nine valid species 

of this family are present in Iran. In addition, due to the 

location of specimens in the village of Hoz Mahi in the 

cluster of specimens caught from the type locality of E. 

vladykovi, the presence of this species in the Isfahan and 

Sirjan basin was confirmed. Also, due to the few genetic 

distance observed between the population of Isfahan and 

Sirjan basin and Karun, it was possible that this species 

was transferred to mentioned basin by local people. 

 

Keywords: Aphaniops, COI, Iran, Killifish, Morphological 

variation.  
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��%7�  

9- �
 8:�:� ;:6�: �!2< �/=:� 833  �
�$ ��:!'�=

 �� .< 1�:19  �%&<:6� ;- ��6)- .?!@�%
 %':

)Jouladeh-Roudbar et al., 2015; 2020 .(

��:!'�= ;��
�$6=�!B )Aphaniidae(  �: �C�

�%�D�� � E�6F	�$ 6G' �: ;:6�: ;��
�$ ��:!'�= E�67

1�: �F=�&
 .�:�- )Coad, 1980; Coad, 2009; 

Alavi-Yeganeh et al., 2014; Freyhof &. 

Yoğurtçuoğlu, 2020; Jouladeh-Roudbar et. 

al., 2020; Teimori et al., 2020; Freyhof et. 

al., 2021 ;��$ �H$�+ IJ:!7 6?�@ ��@ �� .(

.�:�- ��&
 1�H?� 6� 6) ;���� %&)K&+ ��L��+ � 8  � �


.'!B) ��:%' �!+� ��:!'�= E�: 8�
Nelson et al., 

2016; Betancur-R et al., 2017 ��:!'�= �=6) .(

Aphaniidae ) .F#':%' 6MFH$ :�Nelson et al., 

2016 ;��
�$�!N< ��O :� ;- � (;:%'� �:� 

Cyprinodontidae .F�� %&)��!	' 8�  6L�� �=6) �$:

 :� ;-.) ;:!&5 ��:!'�= 6MFH$ � :�0$ 8:.F�� %&) 8

�$ ) %&&<Betancur-R et al., 2017 � ���6) �) .(

 P/FQ$ R�HS�T$ U�	07.) 6G' �$ �V:%@ %��20  .'!B

 1�: �%
 ,�:�B ;:6�: �� ��:!'�= E�: 8�X5: �: �	�:

;:6�: 8��J:6Y+ 8:6) ;- .'!B 12
 �V:%@ .<   �$!)

) �3��Endemic$ (Z�$ 9!#!
) %'Jouladeh-

Roudbar et al., 2020�� R�HS�T$ .) .+!7 �) .( E�2

15  K&+ �� �L	
 .< ��:!'�= E�: �: �	�: .'!B

Aphanius  �� %&FJ6B �$ �:6V9- �
 ;:6�: �/=:� 8

 �� .< 1
:� �!+���� �
 �� 8���#) R:6��Y7 6�=: 8

 1�H?�.�:�- ��&
� ;-  �
 ��	5:%
  ��%+)1.(  

  
 "	#�1. .'!B �
,�:�B �	�: 8 ;��
�$6=�!B ��:!'�= �: �%
 )Aphaniidae( ;:6�: ��  

UM&$  �/HJ 1�H?�  [&<:6� .?!@  �	/5 ��'  P���  

Freyhof and 
Yoğurtçuoğlu, 2020  

 \�:6F$Esmaeilius 

sophiae 
]	'  Aphanius arakensis Teimori, Esmaeili, 

Gholami, Zarei & Reichenbacher, 2012  
1  

Freyhof and 
Yoğurtçuoğlu, 2020  

 .) K&+ 6��Y7 �6MFH$
Esmaeilius  

�<  A. darabensis Esmaeili, Teimori, Gholami 
& Reichenbacher, 2014  

2  

Freyhof and 
Yoğurtçuoğlu, 2020  

 \�:6F$Esmaeilius 

persicus 
6<  A. farsicus Teimori, Esmaeili & 

Reichenbacher 2011 
3  

Freyhof and 
Yoğurtçuoğlu, 2020  

 .) K&+ 6��Y7
Aphaniops 

;:6C$ � �< �;:6�$  A. furcatus Teimori, Esmaeili, Erpenbeck & 
Reichenbacher, 2014 

4  

Freyhof and 
Yoğurtçuoğlu, 2020  

 .) K&+ 6��Y7
Aphaniops  

;:6C$  A. ginaonis (Holly, 1929) 5  

Freyhof and 
Yoğurtçuoğlu, 2020  

 \�:6F$Aphaniops 

teimorii 
;:6C$ � �< �;:6�$ �%'!$  A. hormuzensis Teimori, Esmaeili, 

Hamidan & Reichenbacher 2018 
6  

Freyhof and 
Yoğurtçuoğlu, 2020  

 .) K&+ 6��Y7 �6MFH$
Esmaeilius  

;�+6�� � ;��_`:  A. isfahanensis Hrbek, Keivany & Coad, 
2007 

7  

Jouladeh-Roudbar et 
al., 2020  

 \�:6F$Esmaeilius 

sophiae  
�)6b 6�!<  A. kavirensis Esmaeili, Teimori, Gholami & 

Reichenbacher 2014 
8  

Freyhof and 
Yoğurtçuoğlu, 2020  

 .) K&+ 6��Y7
Paraaphanius 

;:6�: �� [&<:6� �%5  A. mento (Heckel, 1843) 9  

Jouladeh-Roudbar et 
al., 2020  

 \�:6F$Esmaeilius 

sophiae  
;���<  A. mesopotamicus Coad, 2009 10  

Jouladeh-Roudbar et 
al., 2020  

 \�:6F$Esmaeilius 

sophiae  
%'!$  A. pluristriatus (Jenkins 1910) 11  

Freyhof and 
Yoğurtçuoğlu, 2020  

 .) K&+ 6��Y7 �6MFH$
Esmaeilius  

6<  A. shirini Gholami, Esmaeili, Erpenbeck & 
Reichenbacher, 2014 

12  

Jouladeh-Roudbar et 
al., 2020  

 .) K&+ 6��Y7 �6MFH$
Esmaeilius  

�;�+6�� � ;��_`: �]	' ��)6b6�!< 
�< � %'!$ �.=6< �;���<  

A. sophiae (Heckel, 1849) 13  

Freyhof and 
Yoğurtçuoğlu, 2020  

 .) K&+ 6��Y7 �6MFH$
Aphaniops  

 �%'!$ �;:6C$ �%�C
�$ �;���!$��+ �R!S
K�6L�7 � .=6< �;���< �K��6�  

A. stoliczkanus (Day, 1872) 14  

Freyhof and 
Yoğurtçuoğlu, 2020  

 .) K&+ 6��Y7 �6MFH$
Esmaeilius  

;�+6�� � ;��_`: �;���<  A. vladykovi Coad, 1988 15  
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1�H	+ E�)]2= �P/FQ$ 8�
  e��7 �Z$ ;%


)Type localityf6F�� �� �( .'!	' ;�!M' �e��7 8�


 ��0�:.B���.?!@ E�) ��gF': ��
 8:.) ./���  ���6$

1�H	+ �: 8�:�6) .'!	' ;�!) 1Q� ... � P/FQ$ �


�@ �%
 h5�)  RiC2$ ;�!	'.�:�- ��&
 8�X5: �

.%
�) �:6	
 [S�� �) � �C2$ ���#) ��:!'�= E�: 

Jouladeh-Roudbar et al. )2020 E�: �: (  

.'!B E�) 8�
���
:  ��%+ �� �%
1 .'!B
 8�  

A. kavirensis� A. pluristriatus �   
A.  mesopotamicus  \�:6F$ :�A. sophiae  �:6V

.'!B [&<:6� .&$:� � ��:� A. mento  ��' :���&7  .)

.$:�: �� .%&F#':� ��%Z$ j:65 �!2<Freyhof & 

Yoğurtçuoğlu )20206) ��i5 (  %��k7 .0�F'

 .'!B �%
6<OA. arakensis  \�:6F$ ��' :�  

A. sophiae  ��
 E�&�  %'�!) %gFH$.'!B �
 6MFH$ 8

�V�) K&+ �� .) ;:6�: �� ��:!'�= E�: �%'�$

Aphaniops  �Esmaeilius  .��:� I/H7  

��0': R�HS�T$ �: 8���#) ��  ;��
�$ 8�� �%


9- �
 .'!B ;:6�: �/=:� 8Esmaeilius )Aphanius (

 .'!B .)  :� ;��_`: .?!@ �� �!+!$E. isfahanensis 

) %'�:� 1M#'Coad, 1998; Coad, 1995; Coad 

2005; Esmaeili et al., 2018; Jouladeh-. 

Roudbar et al., 2015; 2020.(  �$!) .'!B E�:

.?!@ �`�lF=: 6<O � ��!) �%
��&7  ��1	#V �
 8

�%&�:� .'�=��� 9����  (�'!=��B 9*�7 �: �MV �	<) ���

 1J���$ �!
 �$: .f��:6) m��F' Jouladeh-Roudbar 

et al. )2020 6) ��i5  (A. isfahanensis  .'!BA. 

vladykovi  1J�� ;��_`: .?!@ �� ��'�$ !
 E�: .�

[�� .'!B E�: [&<:6� .< 1�: �S�@ �� �� 67

1	#V .) P/FQ$ R�HS�T$ ;���< .?!@ �S�	
 8�


 .?!@ �� .'!B E�: �: �
�:�B � �!) �%
 ��%Z$

 � ;��_`:�!) �%2' %
�2$ ;�+6���  E�) �� E�:6)�&)

 .HS�T$ :nS .1
:� �!+� 8��C
- ��X7 �!+!$ R�HS�T$

.'!B I�V� �����&
 \%
 �) 6?�@ ��:!'�= 8�


Aphaniidae  �) ;�+6�� � ;��_`: .?!@ E<��

 ;o �S:!7 �: ���_F�:COI \%
  8�:nB %
 �: K� �7

R�!` ���6) .'!B .� �!
 pQ2$ .FJ6B�: ���
 

�$ 1J�� .?!@ E�: �� ;��
�$6=�!B ��:!'�=.%'!
  

  

+�	 � ������ 

���
���&'��  

.) �!G&$  �: ;��_`: .?!@ ;��
�$6=�!B �����&


 8�F��� �(.'��� �� \:6q:) ��� �%&�:� .'�=���

.	2�  �S:!@) �!=�Y� 9*�7 �: �+�6= 6�'  � �
�$

 62�J�6FCS: ��LF�� �: ���_F�: �) (�+:%/)SAMUS 

725M � r!��� .'!	' �: .1J6B R�!` 8�:�6)

��LF#�:8�
 6<O �!'�7: �� .'!	' �� .S�) �%
96  %`��

 s:6QF�: 8:6) � 1�Mt7DNA �S:!7 � ��L2��$�- .) �)��

1#��  ��L2':� ���&
Lund  .%
 �gF&$ %u!� �!2<

.) .+!7 �) 1�: 6<O .) ��* E�:  .< �
�$6=�!B 1�H	+

��LF#�: �� ��� 8�
 ��!) r%': ���#) �%
��&7  �: .'!	' ��

 1�Mt7 � 1
:�6) 1�H	+ 6
%
.  

  
 (&�)*�&DNA  

.S�).&�� 8�
 8:.'!	' %�` 8�
 �: K� �%


�CS:  s:6QF�: 8:6) .%'%
 ;o!	
 ���:��DNA 

.'!	' �
  1<6
 s:6QF�: 1�< �:Bioneer  ���_F�:

.%
 

  
 +�,&	PCR  

�:  1J� 6B��b-FishF1-

5'TCAACCAACCACAAAGACATTGG. 

CAC3'  12B6) �FishR1-

5'TAGACTTCTGGGTGGCCAAAGAAT. 

CA3'  8���%&<!F�$ ;o 6�tC7 1�+COI  ��LF�� ��

 6/C���!$67Bio-Rad %
 ���_F�: )Ward et al. 

2005 [&<:� .(PCR  �0@ ��25  ��0': 6F�S�6C�$

 �:%g$ �: .< %
25/2  6F�S�6C�$PCR  6J�)10X� 

25/1 ����&$ 6F�S�6C�$ ) %�6/<MgCl2 �(25/0 
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 � 1J� 6	�:6� 6F�S�6C�$25/0  6	�:6� 6F�S�6C�$

) 12B6)10  �(�!$!C��125/0 ) 6F�S�6C�$mM10 (

dNTPs �625/0 ]7 ���'- 6F�S�6C�$ �:6	�/� )u/μl5 (

 �5/0  6F�S�6C�$DNA  � !LS:75/18  9- 6F�S�6C�$

 [&<:� ���$� .$�'6) .%'�!) 6Tg$0'��6�  .) �:6	�/� 8:

 �� .�S�: 1
6�:� R�!`95  8:6) f!�#/� .+��2 

.) �.g�V�  ;- ��M'�.� ) .=6�1
6�:� ��� �� 894 

 8:6) f!�#/� .+��30  �� ��l7: �.�'�w54  .+��

 8:6) f!�#/�30  �� ,6F#B �.�'�w72  .+��

 8:6) f!�#/�60  ����' ,6F#B �1���' �� � (.�'�w

 ��72 f!�#/� .+�� .) R%$ 10  .�!) .g�V�  

  
� &������  

 �:%g$15  �!lZ$ �: 6F�S�6C�$PCR  6�tC7 .HTV

�S:!7 � 8��� pS�= 1�+ �%
 1<6
 .) �)��

Bioneer .HTV .%
 ����: �)!&+ �6< 6�tC7 8�


 �� R�!` .) 12B6) � 1J� 6B��b- �: ���_F�: �) �%


�S:!7 .J6q.%'%
 �)��  

-'&' ./ ��0��  

.'!	' �
7 8�S:! �)��  �: K� �%
�
 _��� �: ���_F�: �) �

�6' �:�J: MEGA ��:6�%'%
 [ 6L�� �S:!7 KN� .

.'!	' �'��+ ]'�) �: ;:6�: �� ;��
�$6=�!B ��:!'�= 8�


NCBI  KN� .%
 s:6QF�:.'!	' �
 8�S:!7 )���  � �%


s:6QF�:   ;o ]'�) �: �%
�: ���_F�: �) �6' �:�J: 

CLUSTALW �
 P��� ) %'%
Larkin et al., 

2007 .��07 1�+ �/$�C7 �%$ E�6F�) 9�QF': 8:6) .(

�S:!7 ��/Z7 �  � �)�QF': 8�
1=�� ���67  ���&
��M7

maximum likelihood  �:�6' �:�J: IQTREE  R!) �

 x6F�:2000  8%�7!"/<!' ./`�J E��H7 .%
 ���_F�:

.'!	' �
  �: ���_F�: �) ��'.F#):�6�b ./`�J ,�� 

)uncorrelated distance �� (�6' �:�J:MEGA v. 

7.0 ���_F�: %
 )Kumar et al. 2016(. �6' �: �:�J:

Figtree v. 1.5 1=�� 8����!l$ 8:6)  8�


��M7) %
 ���_F�: ���&
Rambaut, 2009 .'!B .(

Aphyosemion franzwerneri )EF417044��' ( 

.%
 9�QF': ;�6) 8:6)  

  

  
 12�1.  .'!B e��7 �Z$ ����J:6Y+ 1�HV!$ E. vladykovi )1��LF#�: � (.'!	' 8�
 8�:�6) ) �%
2 ��
�$ y!@ :3(.'��� :  
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 � ��)��� ��*!+���&
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8��$�  

f��:6)  m��F'.) 1�� �%$-  �:�
 _����S:!7 � ��!$ 8�


 ;o ���6)COI  �!q .)609  .%
 �`�@ ��) 1_+

411  ��%@ ��) ��L��+29/65 ]7 (%`�� � �C
157 

 ��L��+parsimony informative .%'�!) f��:6) 

 .5!	0$ 8:6) �/$�C7 �%$ E�6F�) ��%$ 9�QF': m��F'

��:� ��
/$�C7 �%$� TPM2+F+G4 .) 1��  .%$-

�
 E�&� f��:6) � .��07 m��F'  �S- 8�
��) ��/Z7

��C27  ;o �%&
�COI .'!	' ;:��$ ��%
 ���6) 8�


) E�'�- ��)A (26 ) E�	�7 ��) �%`��T (30  ��) �%`��

) E��!F��C (26 ) E�':!B ��) � %`��G (18  .�!) %`��
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.'!B �
 K&+ 8Esmaeilius �$�
 .< %&FJ6B �:6V 
E. sophiae �E. farsicus �E. darabensis �  

E. vladykovi �E. shirini  �E. isfahanensis 

�C
) %'�!) 8�
 2 �7 5 6) �	F2$ ��' ��� .
!= .(

 .'!B .�A. furcatus �A. ginaonis �  

A. stoliczkanus  K&+ ��O .< �!)Aphaniops 

.F�� %&) .%'%
 8.'!	' �
���6) 8  ��LF#�: �: �%


 .
!= �� .'���E. isfahanensis  �.'!	' �
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 .
!= �� ��' �
�$ y!@ 8�F���E. vladykovi 

:6V �C
) %&FJ6B �2.(  
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Aphaniidae f��:6)  ;o �� R��_7 %`��COI  

K&+ �/HJ 6MFH$ .'!B  �	�: .'!B  1 2 3 4 5 6 7 8 9 10 11 12 

E
sm

a
ei

li
u

s
 

sophiae sophiae 1  
 

           

sophiae 

pluristriatus 2  1/15            

mesopotamicus 3  0/66 1/15           

arakensis 4  0/88 1/70 1/20          

kavirensis 5  0/33 0/82 0/33 0/88         

vladykovi vladykovi 6  3/19 4/01 3/51 3/57 3/19        

shirini shirini 7  3/28 4/11 3/61 3/50 3/28 3/84       

Isfahanensis Isfahanensis 8  4/01 4/83 4/01 4/06 4/01 4/89 4/99 
 

    

farsicus farsicus 9  2/30 2/79 2/63 2/35 2/30 4/01 3/94 5/32     

darabensis darabensis 10  3/12 3/94 3/45 3/34 3/12 4/33 4/27 5/48 3/45    

A
p

h
a

n
io

p
s

 

ginaonis ginaonis 11  16/75 17/08 16/42 16/69 16/42 16/42 16/26 16/65 17/24 17/41   

furcatus furcatus 12  16/42 17/08 16/26 16/48 16/42 16/19 16/42 16/98 17/13 16/75 15/00  

stoliczkanus stoliczkanus 13  17/24 17/57 16/91 17/02 16/91 16/75 16/75 16/81 17/08 17/90 1/97 14/72 

 

  
 12�3.  ;��_`: �
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 12�4.  !C�%S� �
�$6=�!BEsmaeilius vladykovi ;���< .?!@ ��+:%/) ��!=�Y� |(6' :E���� ����$ :*�))  
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 12�5.  !C�%S� �
�$6=�!BEsmaeilius vladykovi y!@ |(6' :E���� ����$ :*�));�+6�� � ;��_`: .?!@ �.<��M$ ��
�$  

 

    
 7�� �8���0Pseudorasbora parva  7-'�� �8���0Pseudorasbora parva 

    
 ��9: ����Carassius auratus  ��9: ����Carassius auratus 

    
 ���� #��&	��Alburnus hohenakeri   ��9: ����Carassius auratus  

    
 ; �� ���' ���� -�/�Capoeta gracilis   #, ���� -�/�Capoeta coadi  

 �C
6. .'!B%�` 8�
y!@ 8�F��� 6QF�: �: �%
 ��
�$;�+6�� � ;��_`: .?!@ |.<��M$  
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�B%�D�� 8:�:� � ��:!	
 � 1�: �':�:6J 8�


 ;- 8�X5: ��L��+ � ��MF5: 6� 6) ;�ggZ$ E�) ��

) 1�: ��!) \iF=:Freyhof & Yoğurtçuoğlu, 

2020; Jouladeh-Roudbar et al., 2020;. 

Teimori et al., 2020 �7 %
 �H� 6?�@ .HS�T$ �� .(

.'!B ;�!	' �����&
 6) ��i5 �� ��:!'�= E�: 8�


 ;��_`: .?!@ RiC2$ �: �=6).�:�- ��&
 �: 8�:%H7 �

.'!B ���6) ��' ��:!'�= E�: 8�
�!
.  
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.'!B �!X@ .HS�T$ E�: ��8�
  E. sophiae �E. 

farsicus �E. darabensis �E. vladykovi �E. 

shirini� E. isfahanensis A. furcatus �A. 

ginaonis � A. stoliczkanus  ��9- �
 �/=:� 8

�)�V ;:6�:  %��k7 �C
) 1�:2 6) ��i5 .(.'!B �
 8

6<O �	�: �.$%g$ [Q) �� �%
Teimori et al. 

)2018 .'!B (Aphanius hormuzensis  �: :�

.$:�: �� �$: .%'�!	' P�`!7 (;�B�$6
) ;:6�$ .'�=��� 

Freyhof & Yoğurtçuoğlu )2020P�`!7 ( 

;-  �
:� f��:6)  E�':!VICZN )International 

Commission on Zoological Nomenclature (

 :� j!J .'!B � .F#':%'���)��  ��' �)Aphanius 

teimorii %'�!	' P�`!7� )�+ E�: �$:.  ~�!7 ���+

Catalog of Fishes ��!$  %��k7 1J6L' �:6V

)Fricke et al., 2021( ..HS�T$ �� 6L�� 8:
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��'Jouladeh-Roudbar et al.  )2020 (Aphanius 

hormuzensis  \�:6F$ :�Aphaniops kruppi  :�

��627 ��:!$ .) .+!7 �) .%&FJ6B 6G'��  �%
.) 6G' �$  %��

 .'!B .� ��!$ �� 6G' ����: ;�C$: 6?�@ ��@ ��

Aphaniops kruppi� Aphanius teimorii � 
Aphanius hormuzensis  .F
:%' �!+� �� :6�� %
�)

.'!B ��MF5: �) .T):� 8�
teimorii Aphanius � 
Aphanius hormuzensis  ;���&
��< %��)ICZN 

.'!B 6����) 6MFH$ .'!B .$:�: �� � %'6�L) ��	l7 �


.�!
 �%�0&� ;- ��MF5: � .#��g$  

 ���&
��M7 1=�� .) .+!7 �).) 1�� �%$- 
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e��7!/��
  .'!B 8�
Esmaeilius vladykovi 
 � (�+:%/) ��!=�Y�).'!	' �
 ��&< �� .'��� �� 8

.'!	' �
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) .+!7 �)�V �FQ��.) �3�� .'!	' E�) (6' K&+ �� 8�


1�: �!=�Y� � �
�$ y!@ ��LF#�:� ��@ ;-  .< 6


 R�HS�T$ �� .%'�:� I/H7 .'!B ]� .) 1�H	+ ��

�B3�� �: 8�%HF$ E�: �L'� 8!LS: � �FQ�� 8�


.'!B �����&
 � P�`!7 8:6) ��:!'�= ���_F�: ;- 8�


) 1�: �%
Coad, 2009;  Freyhof & 

Yoğurtçuoğlu, 2020 .(.) ;:!&5 ��t$�  �: ��:!	
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6�G' E�2��Freyhof et al.  )2021 � (Jouladeh-

Roudbar et al. )2020 .< %'�!) ��!	' ;�5O: (

�B3���	' K&+ E�: 8:6) �FQ�� 8�
 %':!7��&7 

.) ;:!&5 .'!B �%&
����	7 �$�5 �%
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.) ;:!&5  ��t$

.'!B �	�: 8�
A. kavirensis� A. pluristriatus 
� A. mesopotamicus  8:�:�1�H	+ �
 d!&7 �) ��

'�!) ��*�) �FQ�� \iF=: �C�F'o }�ZS �: �$: %

�)�V +!7� ��%+) %&F
:%' �1 \�:6F$ E�:6)�&) (  

A. sophiae  6L�� .HS�T$ �� .%'%
 ��:� �:6V

Freyhof et al. )2017 .< %'�:� ;�2' (1�H	+ �
 8

 ���#) �FQ�� }�ZS �: ��:!'�= E�: 8�X5: �: �=6)

 d!&F$�$ 
�)%&� .) 8�!q �6J ]� ��lF=: ;�C$: .<
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25 U)6$6F$ < 1�: 9- .

U	+ ;- �� �F��� E�: R�&V 8��-�$ !
 �$!	5 ���) �� .�

 � ��!) f%g7 8:�:� 6QF�: E�: ;��
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 �: [�) y!@ E�: �: .FJ6B

 .'!B ���� �V:%@ �:%H7 E�: �: .< %
 1J�� ;- �� .'!B

 .��!$-P. parva �
�$%��:�6$ �Alburnus 

hohenakeri ��iq �
�$ �C. auratus  .'!B ]� �

�����&
  ��:!'�= �: �%2'Poecilidae  �C
) %
 �%��

6�gF&$ ;�C$ ;- .) �/Z$ ��6$ ~�!7 �*�	F@: .< �( 

.'!B 6) ��i5 .%'�!) �%
6<O 8�
 .'!	' 8�:%H7 ��' �%


.'!B �:  8�
C. coadi  �C. gracilis  6QF�: E�: ��

 ,�:�B ;��_`: .?!@ �: ��' E�: �: [�� .< %
 1J��

.%'�!) �%
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