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84/34 62/22 

�E,L
 �6�" =�A#�0 05/6±94/21 

64/36- 24/6 

02/3±61/13 

63/22- 61/10 

57/27 18/22 

�E,L
 �@� ��3 62/38±38/108 

30/197- 10/27 

47/9±42/49 

27/79- 95/39 

63/35 16/19 

�E,L
 q� ��3 49/20±87/60 

70/109- 82/11 

53/2±01/10 

47/18- 08/7 

66/33 27/25 

�0 ��@� �6�" ��3 95/7±36/26 

44- 02/7 

77/1±08/13 

60/17- 82/9 

15/30 53/13 

��^  �6�" ��3 56/7±92/23 

30/42- 80/5 

13/2±01/12 

67/17- 02/9 

60/31 73/17 

��^  �@� ��3 13/28±42/78 

40/145- 10/21 

82/5±75/33 

39/52- 24/25 

87/35 24/17 

��^  q� ��3 91/36±39/105 

64/190- 24/21 

37/6±38/27 

82/48- 49/19 

02/35 26/23 

�0 ��@� ��I��- ��^  18/15±50/40 

04/74- 10 

57/3±89/17 

78/30- 65/13 

48/37 95/19 
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 ��?E �
0�01- &L� O�AI O0,@@<# X,Y � ,uC0?[ 4RM0?[ 4��@5
 ]0,S10 48@Z1�@
  �1�B��� ?@A� ���
 �	���0 

Squalius cephalus 8	# �1�B��� � ��E� ?@;  ?� �F��� 8@")?� &�� 8@��)(��@
 X![ ," ,�
(-1391 

�jL�
  ��@5
 ]0,S10± 8@Z1�@
 

,uC0?[- RM0?[ 

 ��@5
 ]0,S10± 8@Z1�@
 

,uC0?[- RM0?[ 

O0,@@<# X,Y 

) %CV( 

��E� ?@;  ?� �F��� 8	# �1�B���) &�� 8@��

?�( 

 ?� �F���

 ��E� ?@; 

 �1�B���

8	#) 8@��

?� &��( 

��^  ��I��-�E,L
 87/10±14/29 

32/53- 42/7 

22/3±03/16 

56/26- 63/12 

30/37 08/20 

���� q� ��3 
01/27±15/81 

80/147- 21 

03/5±34/22 

11/39- 64/17 
28/33 51/22 

�E,L
 �6�" ��3 
48/6±75/17 

02/33- 48/4 

46/1±35/5 

26/9- 43/3 
50/36 28/27 

 

��?E2- �0 �1�B��� ?@A� ���
 � ���  O�AI O0,@@<# X,Y � ,uC0?[ 4RM0?[ 4��@5
 ]0,S10 48@Z1�@
 Squalius 

cephalus 8	# �1�B��� � ��E� ?@;  ?� �F��� 8@")?� &�� 8@��(-1391 

�jL�
 

 ��@5
 ]0,S10± 8@Z1�@
 

,uC0?[- RM0?[ 

 ��@5
 ]0,S10± 8@Z1�@
 

,uC0?[- RM0?[ 

X,Y O0,@@<# 

) %CV( 

��E� ?@;  ?� �F��� 
8	# �1�B���) &�� 8@��

?�( 

 ?� �F���

 ?@; 

��E� 

 �1�B���

8	#) 8@��

?� &��( 

q�� �0?5#  ��� ���

�W1�E gB 

55/0±42/45 

46-44 

75/0±62/45 

48-44 
21/1 64/1 

q�� �0?5#  �h�" ���

�W1�E gB 

28/0±08/7 

8-7 

47/0±31/7 

8-7 
95/3 42/6 

?5#q�� �0  8@�� ���

�W1�E gB 

38/0±17/4 

5-4 

36/0±15/4 

5-4 
11/9 67/8 

 ���"N �����B �0?5#

�1�,@" 
93/0±80/9 

12-8 

75/0±43/8 

10-7 
48/9 89/8 
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 ��?E �
0�02- �0 �1�B��� ?@A� ���
 � ���  O�AI O0,@@<# X,Y � ,uC0?[ 4RM0?[ 4��@5
 ]0,S10 48@Z1�@
 

Squalius cephalus �� 8@"8	# �1�B��� � ��E� ?@;  ?� �F�)?� &�� 8@��(-1391 

 ��
/N ��� R@�S#/0 RI�[ U��1t �� 27&L� &AI  � �	��9 ?@;  ?� �F��� ��@��
 8@" �� � ���  &AI

8	# �1�B��� � ��E�)?� &�� 8@�� ( ��?E ��)3  �(4 &�0 �?  ����N .�
 ���1 �� R@�S# 80 
 �C ?�� ��@��

�� ��Z�!0 ��5 q��  R
�  � ���  &AI  4�W1�E gB �h�" ����0?5# 4���� �6�" �,1 =�5   &L� =�5  �0?5#

�E,L
 �6�" &L� =�5  �0?5# � �E,L
 �6�" �,1 =�5  �0?5# 4���� �6�"  ,Z?^ �" �0�0� ��5
 ]P�B0 �0�0�

�
  ?� �")05/0≤ P  ( �� �4 �  &AI��0?1 ��E� �� �1��1 ��@
 ��0� ��5
 ]P�B0 ,Z� � ��)05/0 > p .( 

 ��?E l��0 ," 8@�\��)3 ( ���27 &L� &AI ��0� ��E� �� �1��1 ��@
 ��0� ��5
 ]P�B0 �	��.  

 

 ��?E3- ��
/N /0 RI�[  U��1t �	�� &L� O�AI ���
  �0 �1�B��� ?@A�Squalius cephalus ;  ?� �F���4 ?@

8	# �1�B��� � ��E�)?� &�� 8@��(-1391 

�J�� F P �jL�
 F P 

RC ��3 13/34 05/0 ≤ P �E,L
 �6�" ��3 62/40 05/0 ≤ P 

�6�Z�F ��3 57/33 05/0 ≤ P �E,L
 �6�" =�A#�0 40/12 05/0 ≤ P 

��0?1���0 ��3 64/34 05/0 ≤ P �E,L
 �@� ��3 67/35 05/0 ≤ P 

,� ��3 83/44 05/0 ≤ P �E,L
 q� ��3 46/45 05/0 ≤ P 

,� x,� 67/41 05/0 ≤ P 0 ��@� �6�" ��3� 43/47 05/0 ≤ P 

,� =�A#�0 26/39 05/0 ≤ P ��^  �6�" ��3 59/33 05/0 ≤ P 

�?" ��@�@" =�A#�0 12/35 05/0 ≤ P ��^  �@� ��3 88/40 05/0 ≤ P 

�?" ��@�C =�A#�0 10/31 05/0 ≤ P ��^  q� ��3 24/40 05/0 ≤ P 

�/�� ��3 87/24 05/0 ≤ P �
� �M�� ��3 11/29 05/0 ≤ P 

��F ,7M 41/33 05/0 ≤ P �
� �M�� =�A#�0 36/33 05/0 ≤ P 

�jL�
 

 ��@5
 ]0,S10± 8@Z1�@
 

,uC0?[- RM0?[ 

 ��@5
 ]0,S10± 8@Z1�@
 

,uC0?[- RM0?[ 
O0,@@<# X,Y) %CV( 

��E� ?@;  ?� �F��� 
8	# �1�B���) &�� 8@��

?�( 

 ?� �F���

��E� ?@;  

 �1�B���

8	#) 8@��

?� &��( 

�B �0?5# ���"N ����

�1��� 

71/0±68/12 

14-11 

83/0±37/11 

13-10 
59/5 29/7 

�,1 =�5  �0?5# 

���� �6�" 

40/0±88/8 

10-8 

17/0±03/8 

9-8 
50/4 11/2 

 �6�" &L� =�5  �0?5#

���� 

35/0±85/2 

3-2 

24/0±93/2 

3-2 
28/12 19/8 

 �6�" �,1 =�5  �0?5#

�E,L
 

35/0±85/9 

10-9 

47/0±68/9 

10-9 
55/3 85/4 

 �6�" &L� =�5  �0?5#

�E,L
 

48/0±94/2 

4-2 

25/0±00/3 

4-2 
32/16 33/8 
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��F �� 8@" ��I�� 81/44 05/0 ≤ P ���� �6�" ��3 97/23 05/0 ≤ P 

���� �6�" =�A#�0 51/22 05/0 ≤ P �0 ��@� �6�" ��I��- ��^  94/36 05/0 ≤ P 

���� �@� ��3 06/31 05/0 ≤ P ��^  �6�" ��I��-�E,L
 46/29 05/0 ≤ P 

���� q� ��3 72/39 05/0 ≤ P  

 

 ��?E4-  ��
/N /0 RI�[  U��1t � ���  O�AI ���
 �0 �1�B��� ?@A� Squalius cephalus  ?@;  ?� �F���4

1�B��� � ��E�8	# �)?� &�� 8@��(-1391 

�jL�
 F P 

q�� �0?5# �W1�E gB ��� ��� 237/1 05/0> P 

q�� �0?5# �W1�E gB �h�" ��� 406/28 05/0 ≤ P 

q�� �0?5# �W1�E gB 8@�� ��� 109/0 05/0> P 

���� �6�" �,1 =�5  �0?5# 697/9 05/0 ≤ P 

  �0?5#���� �6�" &L� =�5 893/4 05/0 ≤ P 

�E,L
 �6�" �,1 =�5  �0?5# 766/11 05/0 ≤ P 

�E,L
 �6�" &L� =�5  �0?5# 441/6 05/0≤ P 

�1�,@" ���"N ��B �0?5# 053/0 05/0> P 

�1��� ���"N ��B �0?5# 246/0 05/0> P 

 

"�A6z
 �" �T	# +�� /0 ���A��0 �  ��I0 ���)PCA ( �7B X@C,# /027  � 2,�
����
 &AI9 2@�!,
 &AI

�J�� �C �?
N ��E� �" ������C�� �
 ���1 0� O�AI |�W#�0 /0 �I�B ���  R
�� 2 q1��0� �0T@
 �F ,� � ?���

&@5�E 2@^A# �� R
�� �N &C,  X,Y 4? �" ,��@"  ?�0�B ,��@" ����".  O�AI �0," ��
�� R@�S# � �T	#

&L�  4�	��10  /0 ,�J�T" ��� ,��`
 �" R
��1  R
�  �C ��,C n�L�10 0�37/81 �
 O�AI =��# ?I�� ? �" . ��

���"  /0 ,�J�T" ,��`
 �0�0� ��^  �0 ��@� �6�" ��I�� � ��^  �@� ��3 ��0 ���C��75/0  ���C�� �� &�0 ���"

 �
� �M�� ��3 ��� � �?" ��@�C =�A#�0 ���;F ���C�� �� � ���� �@� ��3 ��� ���C�� ��� {,L
 q� ��3�

 ���C�� ��� �E,L
 �6�" =�A#�0 ��  ���C�� �� � ��F ,7M� �?" ��@�@" =�A#�0 �	�� ���C�� �� � �
� �M�� =�A#�0

 �6�" =�A#�0 �;1 ���C�� �� � �/�� ��3 ���� ���C���� � �E,L
 �6�" ��3 ��A� ��3 ��� ���C�� ��� ����

��0?1���0, /0 ,�J�T" ��
�� X,Y �0�0�75/0 ? �" �
)��?E5.( 

 

��?E5- �	�� &L� O�AI �E0,L��0 R
0�� � q1��0� ?I�� 4��� ,��`
 ���
 �0 �1�B��� ?@A� Squalius 

cephalus 8	# �1�B��� � ��E� ?@;  ?� �F��� 4)?� &�� 8@��(-1391 

���C��  ,��`
��� q1��0� ?I�� q1��0� �5�	# ?I�� 

1 167/3 731/11 731/11 

2 044/3 276/11 007/23 

3 418/2 954/8 961/31 

4 339/2 662/8 623/40 

5 200/2 150/8 773/48 

6 170/2 037/8 810/56 
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7 013/2 455/7 265/64 

8 988/1 363/7 628/71 

9 620/1 001/6 629/77 

10 011/1 744/3 373/81 

 

 4� ���  O�AI �0," ��
�� R@�S# � �T	#4 `
 �" R
�� /0 ,�J�T" ��� ,��1 ��,C n�L�10 0� R
�  �C84/66 

�
 O�AI =��# ?I�� ? �" . /0 ,�J�T" ��
�� X,Y �0�0� ��AI �@� ��0 ���C�� ���
 ��75/0  �� �? �" ��1

�h�" q�� �0?5#� �E,L
 �6�" �,1 =�5  �0?5# ��� ���C��  �6�" &L� =�5  �0?5# ��� ���C�� �� � �W1�E gB

 ���� �6�" &L� =�5  �0?5# ���;F ���C�� ��� �W1�E gB 8@�� q�� �0?5#� �E,L
, ,�J�T" ��
�� X,Y �0�0�

 /075/0 ? �" �
)��?E6.( 

��?E6-  � ���  O�AI �E0,L��0 R
0�� � q1��0� ?I�� 4��� ,��`
 ���
 �0 �1�B��� ?@A�Squalius 

cephalus 8	# �1�B��� � ��E� ?@;  ?� �F��� 4)?� &�� 8@��(-1391 

��0 ��� R
�� g"0�� l��0 ," �0,�0 ��C0,�&L� O�AI ���
 �� ��� � ��0 �E0,L  ���1 � ���  � �	��

�
 &L� O�AI,p1 /0 �56�7
 ���
 �1�B��� �� 80 ��@��
 �C ?��  80 �" ���" ��@b�� ��W!1 �1� �a�� �0�0� �	��

��1 ,Z?^ /0 2@^A# R"�M O�AI 80 �" &@5�E �� 80 ��E�  ?� �")R^  1.( ,p1 /0 �1�B��� �� 80 ��@��
 O�AI

�
 �0���B," �"�B k��W!1 �1� �a�� /0 T@1 � ���   �0?E �0," ��
�� ?�10�# ��1 T@1 O�AI /0 ���� 80 � ?� �"

 ?� �" �� /0 �1�B��� �� 80) R^  2.( 

 

 

���C�� ��� ,��`
 q1��0� ?I�� q1��0� �5�	# ?I�� 

1 928/1 420/21 420/21 

2 417/1 746/15 166/37 

3 378/1 314/15 480/52 

4 293/1 367/14 847/66 
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 R^ 2-  &L� O�AI ��� � ��0 ������C�� l��0," �0,�0 ��C0,�  �0 �1�B��� ?@A� ���
 �	��Squalius 

cephalus �� ��8	# �1�B��� � ��E� ?@;  ?� �F�)?� &�� 8@��( 

 
 R^ 3- �0 �1�B��� ?@A� ���
 � ���  O�AI ��� � ��0 ������C�� l��0," �0,�0 ��C0,� �0���1 Squalius 

cephalus 8	# �1�B��� � ��E� ?@;  ?� �F��� ��)?� &�� 8@��( 
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	 @A� �'��� ���3 

�� V@`S# 8027 �  &L� �J�� � ���9  ?@;  ?� �F��� �� �� �0 �1�B��� ?@A� ���
 � ���  �J��

8	# �1�B��� � ��E�)?� &�� 8@�� (?  �,@J �/0?10 �0�?1/�
 ����0 . � ���  � �	�� &L� O�AI �!�`


 &�0 ���" � ���  O�AI /0 ,��@" �	�� &L� O�AI O0,@@<# X,Y �56�7
 ���
 &@5�E �� �� �C �0� ���1 .

"��0� ��E� �A�
 �Z�!W�� 2 ����  &L� O�AI �,-� &r0�� � O0,@@<# X,Y 8@ . �� 4,Z� O��W� �"

?1,#,r�
 �,-� &r0�� �" &W!1 �7@S
 &!/ ��rN 4�	�� &L� ��� �J�� �,-�,@@<#. ������C�� ,r0 80,"��"

&�0 ,��@" �	�� &L� O�AI ��� ," �7@S
. Soule & Couzin-Roudy, 1982)  (  X,Y 8@Z1�@


  ��E� ?@;  ?� �F��� �� ��@��
 &@5�E �	�� &L� O�AI O0,@@<#)82/34 ( �1�B��� ��@��
 &@5�E /0

8	#)?� &�� 8@��)(48/20 ( &@5�E �� �	�� &L� O�AI =��# ���" h�" �?��� ���1 ,
0 80 �C &�0 ,��@"

 ��@��
 &@5�E �" &W!1 ��E� ?@;  ?� �F��� ��@��
8	# �1�B��� ��)?� &�� 8@�� (? �" �
.  � ��@E,J

�0��^��)1390 (26  � ����  &L� �J��8 �1�B��� ?@A� ���
 ���
 � ,1 ��� q�E � ���  �J��  �� 0� �0

?1�0� �0,M ���," ���
 �0�?1/�
 ����0 �E�# �1�B��� . &@5�E �	�� &L� O�AI O0,@@<# X,Y 8@Z1�@


 ���
 ��@��
)97/35 ( ,1 ��@��
 &@5�E /0)28/24 (&�0 ���" ,��@".   O�AI O0,@@<# X,Y 8@Z1�@
 ���" 2�T1

��E� ?@;  ?� �F��� &@5�E �� �� � ��� )33/7 (8	# �1�B��� �)?� &�� 8@��)(26/6 ( �?��� ���1

�
 �56�7
 ���
 ��Z�!0 �� ��@��
 �� O�AI /0 ��,J 80 =��# ���" 2�T1 ? �" .                                                                                                                            

 O�@I�jB �� �C ]P�B0 �?��C ��@" � ���  O�AI �� O0,@@<# X,Y ���" 8@�� ?�1��� �?�0�  8@�\��

&�0 �56�7
 ���
 ��� &@5�E �^@�1c ./0 RI�[ U��1 N &!#  ��
/t 427  � �	�� &L� &AI9  &AI

��@��
 8@" �� � ���    ��E� ?@;  ?� �F��� ��@��
 �� �C ?�� �
 ���1 �?  ��0�," �1��1  �1�B��� �� 80

8	# �1�B��� �)?� &�� 8@��  ( ��27  �  �	�� &L� &AI5 P�B0 � ���  &AI �1��1 ��@
 ��0� ��5
 ]

 ��E� ����0�)05/0 < p  ( . U��1 /0 ���A��0 �"  �C �@C,# ,�a�� T@^0 �F��� �� �0 �1�B��� ?@A� ���
 ���," ��

  &!# ��
/N /0 RI�[t   +�0TJ ?  ��	10?  ��0?1 ��E� ��0� ��5
 ]P�B0 ���
 � ,1 ��� q�E 8@" �C)05/0 

> p  ( )     Koc  et al., 2007 (.. R@�S# � �T	# �E0,L��0 ������C�� �!�`
 �C �0� ���1 �,@<�
 ?�F ���

 /0 ���� �N 2 /0  ,�J�T" ��� ,��`
 �0?5# � �E0,L��0 ������C�� �0?5# ? �" ,��@" O�AI O0,@@<# ��
0� �F ,�

��" ?�0�B ,��@" O�AI.  �0?5# 4 � ���  O�AI =��# ���" 8@�� �" �E�# �" �56�7
 80 ��4  ��� ,��`
 �" ���C��

@5# 2 /0 ,�J�T" ? �" �
 ,��@" O�AI O0,@@<# � =��# �0T@
 �C �	�� &L� O�AI �� � �?  8@10  �" ���C��

?1?  8@@5# 2 /0 ,�J�T" ��� ,��`
. 

/0 ,�J�T" ��
�� X0,Y �0�0� �C �#�AI 4 �� R
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