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�� %�J���&��� %�J���B(��� 
D���(���)Huet, 1970 ;(Hickling, 1971 
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�� -����� �$��
 "� 1�A. �$��
��
���<
�� ,���
�� $�J!	�� *. �7�����)� %
��B� *����

 ���>��)
"���2001.(��  ��J&�� JJJJ $�$	

JJ��� "JJ*��� �'��>�� "���� �7�$�� ��J�(�� 

�'�
��JJJJJ����B
�� JJJJJ. �JJJJ ,���JJ
 *
��
JJJ���)Parkhurst et al., 1987 ;

Schramm et al., 1987 ;Hoy et al., 1989 
;Barlow, 1991 ;Parkhurst et al., 1992  

;Stickley et al., 1992 ;Glahn and 
Brugger, 1995 ;Pitt and Conover, 1996 

Avery et al., 1999 ; Glahn et al., 2002 .(
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����� D��EPhalacrocorax carbo  6�J��� 
1����
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 ��
JJ�M� �7�$JJ�� *JJ��� �'��JJ>��� K��#JJ�&��

)Furness and Birkhead, 1984 ;Hunt et 
al., 1986 ;Craven and Lev, 1987 ;

Moerbeek et al., 1987 ;Barrett et al.,
1990 ;Barlow, 1991, 1995 ;Rowland, 
1995 ;Johansen et al., 1999, 2001 ;

Crass, 2002 ;Santoul et al., 2004 ;
Worden et al., 2004 ;Santoul, 2005.(
"������� "
 $$�  ��&��Avery et al., 1999) ;

Glahn et al., 1999 a, b, c ;Glahn and 
Dorr, 2000 ;Glahn et al., 2002 (���A��
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�9 C� JJJJJJ $
>� ?�
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 ��� FJJJJJ��%����J
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JJJJJ�JJ���� �B��>�.JJJJJ�& �7JJJJJ��%�
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W��
�(��JJJJ ����
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�� ����
�T� ����
�� U7


&�$%�.��JJJJ ��� $��JJJJJ ?�J
��� I�
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 :�� ����$�� C(�&
 "
 %��� 
��'�
�� ���(�� "
 %�&�� ������� ������� ��
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 C$�J&��� ��$>��)� %	JA� ��
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�� ���(��"����& 8���.
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 :��9���J� "�� D��JE 

$�J��� �����)2006.5 ±12.76 �JE(FJ��� 
HAB�� 8��&�� *)897.9 ±2.56 �JE(.��J73� 

8��&�� "��  $	
  �9 ��<���)277.8 ±1.58 
�E.(H�� ����  $	
 :��9 $���� ����� D��E  

?��<�� ��
�� ��7��
�� )3.7(% �9 "�� "�� *. 
 $	
)1.87%(��� *A�������� ��H��  �$J��� "
���� ?��<�� ��7���� @$
 .�V8��J&��  �J� 
�� 9 89��� $��:�� ��7���� @$
 )1S4.15(%
F�����8��&��&
�� C$��
!��)1.28S4.09(%*.

"�JJ��JJ73� @$JJ
  JJ�9 ��<�JJ�� *JJA����� 
��7����)1.66S2.3(%.
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  J� *JA����� 
������ *A������ ��<��� .%&��� ,��&9 �"���9
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�.���
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 ��7��
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�&�. "�� ^����� �5S420 �E "��  $J	
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��� %&���

 ?��E %�&��
 $���� ����� D��E )100 %.(
"V \'��&�� %�739�  J� ������ ���'
�� ���&�� 
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 ��
��� *D��JE ?��JE *. 
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+"!�1:9���$:��! )��!�� "���! ��;<�� 
���! �&�;<�� :!�����=� � 
�!,> �&���� �!�'�� ?0�!� �� 


	����� 

�����(�� 
"��  $	
 ��(�� )�E(

±*���!�� )(>�� 
@$
� @���
��*'��<� 
(%)����� "�� "
 

 $	
 @���
��
*'��<��(%)  "�� "
 
�����±*���!�� )(>�� 
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�
)�E/(��( 

$���� ����� D��E 2006.5 ±12.76 2.55 S5.20 3.72 ±0.75 74.64 
�� 8��&��HAB*897.93 ±2.56 1.10 S3.80 2.89 ±0.17 25.94 
�� *A��������� 512.87 ±5.99 1.25 S2.43 1.87 ±0.15 9.60 

�� 8��&����!&
�� C$��
385.04 ±1.67 1.28 S4.09 3.03 ±0.24 11.66 
�� *A�������<� 375.14 ±1.23 1.66 S2.30 1.88 ±0.11 7.10 
��89��� $��9 8��& 286.04 ±1.39 1.00 S4.15 2.66 ±0.39 7.60 

�� 8��&����<� 277.8 ±1.58 1.20 S2.51 2.13 ±0.17 5.91 
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�J������ ����$�� %��� "�� *. 
����� "��

2.55S5.2 %*'��E @���
� ����� "�� "

 $�JJ��� �JJ���� D��JJ<�) �$JJ�1.(
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"��� ��
�400S500�E."���Rowland 

(1995)  I��J�9 *. $���� ����� D��E "9 
��7��� �������� *. $�$������
�9 ���� 55S

373 �E ."��J�� 6���&�� $!��V�)1999 (
"9 ��(�� ��+ '�#�� D����� ��
�9 :�� :A� Q

�7����
 ����� *.50��J��+ ��J�� �J��$� 
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�
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� ���.  �> ."�J��Barrett et  

al., (1990)������� Q
��
 "9 "J
 L�)�� 6��� 
42000 ��� D��E ��7�J�9 $J� 
D��J!��
 
3400 "
 "( ��
��� �J��
  �> \���&��
������� "
 $�
� 6��� "���& ���
 .���$��� "


 $�J��� �J���� D��E ���� C(�&
 "9 ������

���� ��! " �  ������� �� 
���	 
���� ��� �� ���	�� ����� �	5




����$
�� ,���
�� ;��> Q!� @�>�� ���(���
���� ����& ����)�� @�>9 ��
�9 :�� ���	�� 
�B��>
) �$�2(�J���B
�� ���(�� $	
 *.

 � ���(�� K�+ "9 *��� �

 C(�J&
 *. $�(�
@�>9 .*
�J��� ��7����  $	
 �&��!
 $&��

 QJ
 �J������ ����$�� *. $���� ����� D��<�
 �

  �9 F&� 3��� �(!�� ;��> @�>9 %����$

 @�>�� %����$�� *.  �� .D��J�� $�	� $��
 *. ���(�� H"9 �V 
C(�&
�� L��>V :�V ��� *.

 :��9 ?��E ��
� ��7��� �$����� C(�&
�� D���
 %����������A��� 6������ ��3&��� ��.�AT� 

(Schramm et  al., 1987) .��� %�739\'��& 
%��7��V 
*HAB�� 8��&�� ���>� 
8���&�� H"9

 *���� K��$!
 �
214.2 �31.2 �18.6 �J<� 
?��<�� "
) �$�3(-��J�� ,���J
�� *J. :

:J�� �J��(
��� ���J��� �J	
���  +�&
��
*������ .�A�9� *J. ��J.� ���9 F&9 \'��&�� %


:J���� ����
�� ���J7� �J�(�� ��J+ "��
 �7��� �V C������� I�����  �� %�� �+��#��

 I��J�M� ���>$��� ���<��� ��
��� ."J
�
 J&9 �J73 *AJB�� 8��&�� $	
  ����  �> F

:�� ���� @�<�� ��
���.�V%�J739 ��
J�9 
*&#>��Liza abu 1����J�� K�$J� 55.6 %

9����JJJ(��� ��
JJJ� Aphanius dispar 
22.2.%OJJJA�9�EIFAC (1989) "9 

%�J��!.���� ��
�M� Y8��B
 *HAB�� 8��&��
 $�J��� 8��J&�� ?��JE L���� 
%��'�
�����
 ��
��� ��'�
 %��#�� ��&���� $��
 "
 89���
 "J
 L��J�. Q'�#�� 8��&�� ?��E �
9 
���<�

(!. ��
���� %��#���.�� 8��&��  ��V *HAB 
L. argentatus ?��<�� ��
� *. :���� ����
��

 �J���$
�� �J�'�
�� ���(�� "�� "
 ��7��
��
) �$�5.("H�� $��Harris (1965) H"9 $��.9 

"��� ,�&�� ��+800 �E �K��$J!
 �J
 ��7��
429 "
 �E ��
�J� /��J� .�J���$ *J.�

@�>9(Spaan, 1971) ��7��� F&9 �$� 199S
308 �
� �E /��� �������  �> .*. %��� 

������� ����$�� %�&��
 *A����� "
  � ?��E 
�JJ�����E. alba��<�JJ�� *JJA������ E.

garzetta ,$�BAJ��� 
��
��� %��# 6���� 
��E *. ����� ������ "
 ����� ?�����
7' .�J
9

 %&��. %��#��� ����� ���&11.1 %?��E *.
 ������ *A����� . �#� "������� 30%"J
 

��<��� *A����� ?��E .OA�9�Schramm 
et  al. (1987) �J����� *A����� ?��E ?����V

 %��'�
��� ��
�9 :��%���#�� . $J	
 "���
 �$����.  �
# *. F'��E169 �139 �E /��� 

*��. *. ��� ?��#��"��� 
*������ :�� L��
 �$����. D�&� *.155 �135 �E /*J. ���

 K�J�9 D������ 8B&.J&���%?��J<�� �J�
� 
�����
�� $J��� ��(� 9.6 �7.1 �JE /��J�

 :J�� ��<�J�� *JA������ ������ *A�����
*������.��
��� %��#� �3���
 ���& )36.8 

%�11.1%(?��JE *J. ����� ������ "
 
:J�� ��<�J�� *JA������ ������ *A�����

*������ ."���Stickley (1990)  *A����� "9 
���B
 �������"��� %���#!��� ��
��� ��<�� 

*
���� ��7����  $	
135�E/"�� *. 
���
OJJA�9Smith (1997)  H"9 ��
JJ��� �JJ+ 

������ *A����� ?��E *. ��
+9 ����� ����B�� 
L�W� -��73.4%��7��
�� ?��<�� "
 ."H���

EIFAC (1989) ���<��� ������ H"9 )12S
15 �� (��#�� %��'�
�� "
 L�W� ��
�9� %

���'� K���� ��<��� *A����� ?��E .L�)���
 DJ(��� �J��
��  �> ������ *A����� ?��E
 �J��
��  �J>� ��
��� "
 ���'� �����

%��#��� "
 L���� . ��J&��Falker  and 
Brittingham (1998)  ?��E ��� ������&�F&� 

FJ���<�� ���<��� %���!.���� ��
���  AB� 
"���
V�# :�� �9 �$�B
 JJ�
��
  �JQ.�V

6� � )	�� *	�+ ! *��	 *��� ����, ! )�	� �%� ����



*. ?:(�� ���(�� "
 ,�&�� ��+ $��.V �����
���A�� K��
�� .

OA�9�Werner et al . (2001)  ����9 H"9 
�� ��
����7�AB� *������ ������ *A����� %

"��15S25��.�%&�� "�J� ������15S18
����� ������ "
 1���7��V ����� *+ �� .

�JJ+ ��
JJ�� 538.8�167.7�18.6 �JJ<� 
�J
 ,�
�
 "��� ,���
� ��J�(�� F���7�J�9
	
���  +�&
�� "
 ��'�
��JJ���� �JJJJ �� 

(
���JJ"H��� 
*������ :�� ��� Major et 
al. (2003) FJ��N ���(�� *���� ��7���� H"9

 ������
 %��&� Q���� ��
��� "J
 �$J�

�� 
1999S2002 �+ 5.202�10.365�31.589 

�28.721 *������ :�� �<� .�V�J73� �$�J�� 
6�&��� ��7���� *. �	����
 ���(�� "
 �$J� 

��	��2002 1���� ��7���� F�. IB>&� 6���� 
F� C����� ��	�� "�.�J���
 ����$ �.��� ��� 

@�>� �� ��& ���
 �$� ��'�
�� ���(�� ��!� ?��E 
����� D��E Q
 F��V ���#T�.

����.....��� 
��#� 
8����)1960 .( ��� ?���� 
�����	�� ��'�
�� ���(�� .$�$<� 
�(����� �	�(
 :=276 
��#� 
8����)1961 .(*&���� ?���� 
�����	�� ��'�
�� ���(�� .$�$<� 
�(����� �	�(
 :=279 

��  
�� "��B� 
6���&)1993 .( J�� ���(�� ���)�J��� :JJJJ 
 *J. ��
 JJJJ ������ ,��� JJJ �
�
���JJ���>�$�� K�)����$���A��	�� .( 
�������� -���M� ?��V ���
3)1:(53S64.


"��JJ��  JJ
�� "��BJJ� 
6�JJ��&�� *JJA����� $�WJJ. �$�JJ�
)1999 .(JJ���� D��JJE �JJ
��7
J�
���JJJ$�(cormorant) 

carbo sinensis Phalacrocorax�M� JJJ. ����
�� ��
JI����� *.�����	�� ������� ���
)$$J�
=�>(
4)5:(113 –119.

$�� $
�
 
8����  
�� "��B� 
6���&��)2001 .(�
JJJJ(�� OJJJJ J���
 *J. ���AJ�� ���J�
��
��� ��JJJ���� .
�������� -���M� ?��9 ���
11)2:(109 –117.


"��� *�� C$��)2001 .( �&��
V� �����	�� ���>�$�� K��
�� *. 6�A	�� -����� �$��
JJ�7��� ��(���� �
��7
�$>��V �$��V .
������ ���	� "�$.���� 6$�� ���
16)2:(489S505 .

��+���V  ��> 
O���)2005 .(  ����� D��E ���)� �$# ����$cormorant ��
J�� "J
 ,��J&9 -�� :�� 
�������>���.  ��C��	�� *. F�
�� .$�$<� 
*&!��� ���	��� Q����� *
�	�� �
�W
��.

��+���V  ��> 
O��� ���& $
�
 
"�
����  �
� "���
�� 
c� $�� )1990 .( D��E���(� *����� ���)���
 �����)6��&	�� (C��	�� (�� *. ��
��� ����� ,���
 :�� ."�$.���� 6$�� ���
 
������ ���	�5

)1:(145 –151.

6$7
 C�B# )1982 .( *. ��'�
�� ���(�� $�$J<� 
�#J&�� $�J#��� ��$ 
*��	�� "(���� C��	�� :=242

 

���� ��! " �  ������� �� 
���	 
���� ��� �� ���	�� ����� �	7



"!�+)2:(�%� 
�!&��� 
 	,��
�!���� 
%����! ����)*@($�,!��%�
�&���� �!�'�� =� ��;@ �� 
�&�;<��
���	��

C. carpio
?&�8�� A�����

C.
carassius

)�	����� A���
H. fossilis

*���� ! >
L. abu
�,8-��

A. dispar
��' ��B

Poecilia sp.
��!���


�CD
Rana

ridibunda

)�� !�
Metapenaeus

affinis

$��8�
insects

��;@
*!DE� ��;<��

�!�'��
)�F�����(

���������
�����

���������
�����

���������
�����

���������
�����

���������
�����

���������
�����

���������
�����

���������
�����

���������
�����

����
�����

����� D��E
$����)11(

63.626.845.515.227.38.063.613.736.3

*AB�� 8��&��
)9(

55.644.922.22.952.2

$��� 8��&��
89���)8(

25.028.762.545.525.8

��<��� 8��&��
)7(

57.129.714.32.667.7

C$��
 8��&��
��!&
��)6(

66.776.523.5

������ *A�����
)9(

44.436.833.319.811.10.0143.39

��<��� *A�����
)10(

2011.1205.14028.1304.751

8
� � 

)	�
� *	

�+ !
*��	

 *�
�� �

���,
 !)

�	�
 �%�

 ��
��



Avery, M. L.;Eiselman, D.S.; Young, M. K.; Humphcey, J. S. and Decker, D. 
G. (1999). Wading bird predation at tropical aquaculture facilities 
in central Florida. N. Amer. J. Aquacult., 61: 64-69. 

Barlow, C. G. (1991). Fish for stocking farm dams with a note on the 
predation by cormorants. In: McCormack, G. and Jackson, 
P.(eds.). The farm fish book . Newstead, Dove Rural Mwdia Pty. 
Ltd. Albion: 1-10  

Barlow, C. G. (1995). Bird predation of silver perch in pond. In: Rowland S. 
J. and Bryant, C. (eds.). Silver perch culture. Aquaculture for NSW 
Fisheries. Sandy Bay: 89 – 95. 

Barrett, R. T.; Rov, N.; Loen, J. and Montevecchi,  W. A. (1990). Diets of 
shags Phalacrocorax aristotlis and cormorants P. carbo in Norway 
and possible implications for gadoid stock  recruitment. Mar. Ecol. 
Prog. Ser., 66: 205 – 218.

Collis, K.; Roby, D. D.; Craig, D. P.; Adamany, S.; Adkins, J. Y. and Lyons, 
D. E. (2002). Colony size and diet composition of piscivorous 
water birds on the lower Columbia River: implication for losses of 
juvenile salmonids to avian predation. Trans. Amer. Fish. Soc., 
131:537-550.  

Crass, D. N. (2002). Reducing the conflict between cormorants and 
fisheries on a pan-European scale, REDCAF Final Report: 169 
pp.Craven, S. R. and 

 Lev, E. (1987). Double-crested cormorants in the  Apostle Ilsland, 
Wisconsin, USA population trends. Food habits and fishery 
depredations. Colonial Waterbirds, 10: 64-67.  

"!�+)3(:��;<�� 
���)� 
�!,> 
� 	 G��!�,� H;���&���� �!�'�� "�- 

�� 
���	�� 
������ �� 
	����� ��� ��� 

*	��'���
������ �!�'�� ��� ��;<�� 
��� )*<�(
�� 8��&��HAB* +�&
�� 

������ �	
�� 
���(
�� 

281 
40 
24 

214.2 
31.2 
18.6 

$���� ����� D��E  +�&
�� 
������ �	
�� 

57 
48 127.5 

107.4 
��89��� $��9 8��& +�&
�� 

������ �	
�� 
184 
29 31.5 

6.6 
�� *A��������� 
�� +�& 

������ �	
�� 
59 
37 17.1 

7.8 
�� *A�������<�  +�&
�� 

������ �	
�� 
146 
69 30.9 

14.7 
�� 8��&��C$��


��!&
�� 
 +�&
�� 274 96

�� 8��&����<�  +�&
�� 119 21.6 

���� ��! " �  ������� �� 
���	 
���� ��� �� ���	�� ����� �	9



Derby, C. E. and Lovvorn, J. R. (1997). Predation on fish by cormorants 
and pelican in a coldwater river : A field and modeling study . 
Can. J. Fish. Aquat. Sci., 54: 1480-1493. 

European Inland Fisheries Advisory Commission (1989).  Report of  the 
EIFAC working party on prevention and fisheries operations. 
EIFAC.   Tech. Pap., 51: 79 pp. 

Falker, T. S. and Brittingham, M. C. (1998). Controlling birds at 
aquaculture facilities, Pennsylvania State University. Wildlife 
Damage Control. 12: 6 pp. 

Furness, R. W. (1990). A preliminary assessment of the quantities of 
Shetland  sandeels taken by seabirds, seals, predatory fish and 
the industrial fishery in 1981-1983. Ibis, 132: 205-207. 

Furness, R.W. and  Birkhead, T. R. (1984). Seabird colony distions suggest  
competion for food supplies during the breeding season.  
Nature, Lond., 311: 655 -656.  

Glahn, J. E. and Brugger, K. E. (1995). The impact of double-crested 
cormorants on the Mississippi delta catfish industry: a 
bioenergetics model. Colonial Waterbirds, 18: 168-175 . 

Glahn, J. F. and Dorr, B. (2000). Captive great blue heron predation on 
farmed channel catfish fingerlings. N. Amer. J. Aquacult., 62: 
149-156 

Glahn, J. F.; Reinhold, D. S. and Smith, P. (1999 a). Wading birds 
depredation  on channel catfish Ictalurus punctatus in 
Northwest Mississippi. J . World Aquacult. Soc., 30 (1): 107- 114.  

Glahn, J. F.; Tomsa, T. and Preusser, K. J. (1999 b).  Impact of great blue  
heron predation at trout-rearing facilities in the north eastern  
United States. N. Amer. J. Aquacult., 61: 349-354. 

Glahn, J. F.; Dorr, B.; Harrel, J. B. and Khoo, L. (2002). Foraging ecology 
and depredation management of great blue herons at 
Mississippi catfish farms. J. Wildl. Manag., 66 (1): 194-201.  

Glahn, J. F.; Rasmussen, E. S.; Tomsa, T. and Preusser,  K. J.(1999 c). 
Distribution and relative  impact of avian  predators at 
aquaculture facilities in the Northeastern United  States. N. 
Amer. J. Aquacult., 61: 340 – 348. 

 Harris, M. P. (1965). The food of   some Larus gull. Ibis, 107:43-52. 
Hickling, C. F. (1971). Fish culture. 2nd ed.  Faber and Faber, London: 317 

pp. 
Hoy, M.; Jones, J. and  Bivings, A. (1989). Economic impact and control of 

wading birds at Arkansas minnow ponds. In: Craven, S. R. (ed.). 
Proc. Fourth East. Wildl. Damage Control Conf., Madison, 
Wisconsin: 109- 112. 

Huet, M. (1970). Textbook of fish culture: Breeding and cultivation  
 of fish. Fishing News (Books) Ltd., Surrey: 436 pp. 
Hunt, G. L.; Eppley, Z. A. and Schneider, D. C. (1986). Reproductive 

performance of seabirds: The importance of population and 
colony size. Auk, 103: 306- 317. 

Johansen, R.; Barrett, R. T. and  Pedersen, T. (2001). Foraging strategies 
of great cormorants Phalacrocorax carbo carbo wintering  
north of Arctic circle. Bird  Study, 48: 59- 67. 

Johansen, R.; Pedersen, T. and  Barrett, R. T. (1999). Cormorants 
(Phalacrocorax carbo carbo ) as predators in a cod (Gadus 

10� � )	�� *	�+ ! *��	 *��� ����, ! )�	� �%� ����



morhua L.) enhancement area in North Norway. In: Howell, B.; 
Moksness, E. and Svasard, T. (eds.). Stock enhancement and sea 
ranching. Fishing News (Books), Oxford: 334 – 349. 

Junor, J. F. (1972). Estimation of the daily food intake of  piscivorous 
birds. Ostrich, 43 (1): 193-205. 

Kirby, J. S.; Holmes, J. and Sellers, R. M. (1996). Cormorant and fish 
predators: An appraisal of conservation and management in 
Great Britain. Biol. Conserv., 75: 191-199. 

Major, W. W.; Grassley, T. M.; Ryding, K. E.; Grue, C. E.; Pearsons, T. N. 
and Stephenson, A. (2003). Abundance, distribution and 
estimated consumption (Kg fish) of piscivorous birds along the 
Yakima river, Washington State. Impl. Fish. Managt. Ann. Rep.: 
73 pp. 

Moerbeek, D. J.; Dobben, W. H. van; Osick, E. R.; Boere, G. C. and 
Bungerberg de Jong, C. M. (1987). Cormorant damage prevent 
at a fish farm in the Netherlands. Biol. Conserv., 39: 23 – 38. 

Parkhurst, J. A.; Brooks, R. P. and Arnold, D. E. (1987). A survey of  
wildlife depredation and control techniques at fish-rearing  
facilities. Wildl. Soc. Bull., 15: 386 – 394.  

Parkhurst, J. A.; Brooks, R. P. and Arnold, D. E. (1992). Assessment of  
predation at trout hatcheries in central Pennsylvania. Wildl.  
Soc. Bull., 20: 411 – 419. 

Pitt, W. C. and Conover, M. R. (1996). Predation at intermountain west 
fish hatcheries. J. Wildl. Manag., 60: 616 – 624. 

Porter, R. F.; Christensen, S. and Schiermacken-Hasen, P. (1996). Birds of 
the middle east. Helm field guides. A & C black publisher Ltd. 
460 pp. 

Rowland, S. J. (1995). Predation of Bidyanus bidyanus (Teraponidae) in 
ponds by cormorants. Prog. Fish - Cult., 57: 248 – 249.Santoul, 
F. (2005). The diet of great cormorants Phalacrocorax carbo 
wintering in southwestern France.  Rev. Ecol. (Terre Vie), 60: 
83-87. 

Santoul, F.; Hougas, J. B.; Green, A. J. and Mastrorillo, S. (2004). The diet 
of cormorant Phalacrocorax carbo wintering in Malause (south-
west France). Arch. Hydrobiol., 160: 281-287. 

Schramm, H.L. Jr.; Collopy, M. W. and Okrah, E. A. (1987). Potential 
problems of bird predation for fish culture in Florida. Prog. 
Fish- Cult., 49: 44 -49. 

Smith, J. P. (1997). Nesting season food habits of four species of herons 
and egrets at Lake Okeechobee, Florida. Colonial Waterbirds, 20 
(2): 198-220. 

Spaan, A. L. (1971). On the feeding ecology of the herring gull Larus 
argentatus in the northern part of the Netherlands. Ardea, 59: 
173-188. 

Stickley, A. R. (1990). Avian predators on southern aquaculture. Southern 
Reg. Aquacult. Cent. Publ. No. 400: 8 pp. 

Stickley, A. R.; Warrick, G. L. and Glahn, J. F. (1992). Impact of  double-
crested cormorant depredations on channel catfish     farms. J. 
World  Aquacult. Soc.,  23: 192 -198. 

Werner, S. J.; Tobin, M. E. and Fioranelli, P. B. (2001). Great egret 
preference for catfish size classes. Waterbirds, 24: 381-385. 

���� ��! " �  ������� �� 
���	 
���� ��� �� ���	�� ����� �	11



Worden, J.; Hall, C. and Cranswick, P. (2004). Cormorant Phalacrocorax 
carbo in Great Britain: Result of the January 2003 survey. The 
Wildlife and Wetlands Trust, Slimbridge: 22 pp. 

 

Survey of fish enemies from three fish farms in Iraq 
III. Impacts of predaceous water birds on cultivated fishes 

Sadek. A. Hussein; N. K. Salem and J. M. Abed 
Department of Fisheries and Marine Resources, College of Agriculture; 

University of Basrah. E-mail: sdk_hussein@yahoo.com 
 

Abstract 
The present investigation concerned with a thorough 

survey on the serious impact of the predaceous water birds 
from three selected fish farms in the country, namely Al-
Manahel fish farm (presently called Al-Beilad) in Babylon 
province, Basrah University/ Marine Science Center fish farm 
and Al-Mutawaa fish farm. The latter two are situated in 
Basrah governorate. Samples were collected on monthly basis 
for the period from January to October 2002. Impacts of 
water birds on stocks of cultivated fish species and other 
faunal components was detected. Stomach  of seven species 
of water birds, namely, herring gull (Larus argentatus), black 
headed gull (L. ridibundus), slender billed gull (L. genei), 
little gull (L. minutus), great white heron (Egretta alba ), 
little egret (E. garzetta) and cormorant (Phalacrocorax 
carbo sinensis) were examined to calculate food  
consumption. The study reveals that herring gull occupied 
first rank in Al–Manahel fish farm followed by cormorant 
which occupied first rank in Basrah University farm. Fishes 
formed 100% in food of cormorant, herring gull, black headed 
gull and slender billed gull. Shrimp was detected in food of 
little gull and little egret while frogs were consumed by great 
white heron and little egret.  Cormorant occupied first rank in 
food menu for each birds followed by herring gull and slender 
billed gull.  
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