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�� �Ý�Ž�³�� �­�©����1378���­�°�§�� �ñ�Ž�ó�­�©�� �­�©�� �ñ�­�•�ª�ç�Ž�Ÿ�� �­�Ž�‘�� �W�˜�´�r�� �ñ�•�®�‘��
�ü�’�×�� �ê�/�� �ª�·�� �é�ª�ë�Ž�¸�ã"�����•�­�� �ñ�©�Ž�ó�¯�� �•�ü�0�¸�ã�� �é�Ž�ô�³�� �ñ�Ž�ó�­�©�� �­�©��

�ó�ª�!�� �©�î�‘�� �é�©�®�/�� �­�•�ª)�å�•�­�Ž�0�t�� �í�� �ò�à�ô�Ë�Ž�f�•1378�� �ê�ä�ô�ä�¿�� �ì1(�� �����æ�ó�•
���ª�è�/���ò�ã���ò�3�ª�ç�¯�� �Ž�ó�­�©�� �•�•�� �­�©�� �Ö�à�Ì�ã���í�� �­�í�Ž�è�·���•�­�î�¼�‘�� �ê�/�� �­�î�ç�Ž�Ÿ
���ñ�V�³�� �­�î�Ä�‘�� �ª�ç�•�î�—�� �ò�ã�� �í�� �–�³�•�� �ñ�•�� �ê�ß�+�� �í�� �Ñ�Ž�Ô�·�� �ò�ç�ª�‘�� �ñ�•�­�•�©�� �í
���ª�è�/�� �ê�ó�¬�Ð�—�� �®�4�ó�©�� �ò�ç�î�˜�0�ç�ü�!�� �í�� �Ö�à�Ì�ã�� �å�•�­�•�ª�ç�Ž�Ÿ�� �¯�•�� �ñ�®�ó�¬�!�Ž�ç

)�� �å�•�­�Ž�0�t�� �í�� �ñ�®�×�Ž�‘1382�� �ê�ä�ô�ä�¿�� �ì2.(�Ž�—�� �ñ�•�� �ê�ß�+�� �­�î�ç�Ž�Ÿ�����©�­�•�í�� �é�¯
�ã�� �ê�ç�Ž�·�� �•�Ž�¤�Ô�»�� �ñ�•�­�•�©�­�•�©�� �ê�ç�Ž�·�� �ñ�í�­�� �æ�ó�•�� �¯�•�� �í�� �–�³�•�� �ñ�ª�è�ç�Ž 

Mnemiopsis leidyi�©�î�·�� �ò�ã�� �é�ª�ô�ã�Ž�ç���� �����ª�ç�•�î�—�� �ò�ã�� �­�•�©�� �ê�ç�Ž�·�� �æ�ó�•
�û�î�»�•�� �ì�ª�è�/�� �Þ�œ�ã�� �ª�ô�ß�î�—�� �ñ�©�Ž�ó�¯�� �ò�à�ô�§�� �–�Ë�®�³�� �Ž�‘�� �����í�©�� �ñ�©�î�Ÿ�î�ã

���ª�ô�ß�î�—�� �ò�ó�Ž�ì�è�—�� �ê�‘�� �ª�ç�•�î�—�� �ò�ã�� �ñ�­�•�©�� �ê�ç�Ž�·�� �®�ë�� �í�� �é�©�î�‘�� �ò�´�è�Ÿ
���ê�‘���Þ�ó�ª�’�—���ò�ë�Ž�—�î�/���•�ª�ã���­�©���í���é�©�®�/���Þ�œ�ã6000�ç�Ž�·�����©�©�®�3���­�•�©���ê

)���Þ�0�·1.(��
����
����
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���Þ�0�·1�����­�°�§���ñ�Ž�ó�­�©���â�Ÿ�Ž�ì�ã���­�•�©���ê�ç�Ž�·���®�ó�î�¼�—  (Mnemiopsis. leidyi) ����

����
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���–�´�ç�•�î�—�� �Ž�’�ó�¯�� �®�ë�Ž�Ç�� �ê�‘�� �­�î�ç�Ž�Ÿ�� �æ�ó�•�� �ò�ë�Ž�—�î�/�� �•�ª�ã�� �­�©����������
���í�� �ª�ë�©�� �­�•�®�×�� �É�Ž�Ì�¸�ß�•�� �–�^�� �•�­�� �­�°�§�� �ñ�Ž�ó�­�©�� �ñ�Ž���î�˜�0�ç�ü�!�� �–�ô�Ì�c
���®�Ø�Ó�� �­�Ž�)�©�� �ª�è�è�/�� �ò�ã�� �ê�ó�¬�Ð�—�� �Ž���î�˜�0�ç�ü�!�� �æ�ó�•�� �¯�•�� �ê�/�� �ò�ç�•�­�î�ç�Ž�Ÿ

�ó�•�¬�Ï�•�ª�ó�ª�·���í���é�ª�·���ò���������ª�è�è�/���•�ª�ô�!���–�ô�Ì�c���¶�ë�Ž�/)���å�•�­�Ž�0�t���í���ò�£�í�­
1382���ê�ä�ô�ä�¿���ì3�� �Ò�ô�ß�î�×���í��1382���ê�ä�ô�ä�¿���� �ì4���å�•�­�Ž�0�t���í���-�î�ô�!�­�Ž�/���í��1382���ì

���ê�ä�ô�ä�¿5.(��
�Ž�»�î�¼�§�� �–�ô�Ì�c�� �¶�ë�Ž�/�� �æ�ó�•��"�����•�­�� �©�î�§�� �å�Ž�ô�ë�Ž�ã�� �Ž�0�à�ô�/�� �®�ó�Ž�§�«�� �­�©��

�ª�ç�ª�ó�©�®�3���©�î�§���ª�ô�»���¶�ë�Ž�/���ê�Ÿ�î�˜�ã���å�•�©�Ž�ô�»���â�/���â�/���í���©�•�©���å�Ž�¸�ç������
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���­�î�À�£���V�›�Ž�—���ê�/���ª�ó�©�®�3���ò�ã���º�¨�¸�ã���–�´�ó�Ž�‘���ò�ã���–�´�r���á�Ž�3���­�©������������
�� �é�©�î�‘�� �ê�ç�î�4�)�� �­�î�ç�Ž�Ÿ�� �æ�ó�•���ª�ô�»�� �¶�ë�Ž�/�� �Ž�‘�� �å�•�� �ê�Ä�‘�•�­�� �í�� �–�³�•

���º�¨�¸�ã�� �â�Ÿ�Ž�ì�ã�� �­�î�ç�Ž�Ÿ�� �ê�ç�î�3�� �ê�ô�ß�í�•�� �•�Ž�Ì�ß�Ž�Ä�ã�� �­�©�� �î�–�´�ô�)�� �Ž�0�à�ô�/
���–�´�ó�¯�� �Â�ô�m�� �ñ�í�­�� �®�‘�� �å�•�� �­�î�À�£�� �•�•�V�›�Ž�—�� �ò�³�­�®�‘�� �Ž�‘�� �í�� �ª�ó�©�®�3
���æ�·�í�­�� �ª�ô�»�� �¶�ë�Ž�/�� �­�•�©�� �ê�ç�Ž�·�� �é�ª�è�è�/�� �W�ô�Ì�—�� �¶�Ø�ç�� �� �é�Ž�ô�³�� �ñ�Ž�ó�­�©

���ª�ó�©�®�3)���¶�ó�ª�/1382���ê�ä�ô�ä�¿���ì6��������
��

�‘�� �©�­�î�ã�� �Þ�0�¸�ã�� �æ�ó�•�� �Ž�‘�� �©�­�î�§�� �®�‘�� �µ�í�­�� �ª�Ì�‘���ê�à�£�®�ã�� �­�©�����������ò�³�­�®
�–�Ó�®�3���­�•�®�×�� �������ì�©���î�‘�� �©�î�ì�¸�ã���å�•���V�›�Ž�—���ê�/���ñ�©�î�Ÿ�í���Ž�‘���•�ª�˜�‘�•�� �­�©

���ê�ç�Ž�·���å�•�­�í�Ž�¸�ã���é�í�®�3���ê�´�à�Ÿ���W�˜�´�r���­�©���é���ª�è�è�/���–�/�®�·���å�•�ª�è�ä�¸�ç�•�©
�� �­�°�§�� �ñ�Ž�ó�­�©�� �–�´�ó�¯�� �Â�ô�m�� �ê�ã�Ž�ç�®�‘�� �­�©�� �­�•�©(First International 

�0�H�H�W�L�Q�J�� �³�� �7�K�H�� �,�Q�Y�D�V�L�R�Q�� �R�I�� �W�K�H�� �&�D�V�S�L�D�Q�� �6�H�D�� �E�\�� �W�K�H�� �F�R�P�E�� �M�H�O�O�\��
Mnemiopsis, problem, perspectives, �Q�H�H�G���I�R�U���D�F�W�L�R�Q�´���%�D�N�X, Azerbaijan, 

24-26 April 2001)���ê�/�� �ò�ç�Ž�ã�¯�� �� �Ž�—�� �ê�/�� �ª�ç�©�î�‘�� �©�Ž�Ø�˜�Ë�•�� �æ�ó�•�� �®�‘�ì��
�� �ê�‘�� �­�•�©�� �ê�ç�Ž�·�� �é�©�î�˜�ó�¯�� �å�•�°�ô�ã2���ª�³�®�ç�� �Ê�‘�®�ã�� �P�ã�� �­�©�� �á�®�3�î�à�ô�/��

�–�³�•���-�Ž�ç���®�Ä�§���ª�£���­�©���å�•���å�•�°�ô�ã���ê�/���–�Ô�3���å�•�î�˜�ô�s���¯�î�è�ë������
��

���­�©�� �í�� �–�·�¬�3�� �é�ª�·�� �W�ô�Ì�—�� �ª�£�� �¯�•�� �å�•�� �å�•�°�ô�ã�� �Ý�Ž�³�� �.�ó�� �–�·�¬�3�� �Ž�‘
�‘�� �ê�´�à�Ÿ�� �é�í�®�3�� �æ�ó�•�� �ª�Ì(First CEP Regional Mnemiopsis Advisory 

Group Workshop, Baku, Azerbaijan, 3-4 ��December 2001) ���û���á�•�ª�×�•��
���í�� �ª�·�� �é�©�•�©�� �º�ô�¨�¸�—�� �ñ�­�í�®�¿�� �­�•�ª�ç�Ž�Ÿ�� �æ�ó�•�� �–�ô�Ì�c�� �Ý�P�è�/�� �ñ�•�®�‘�� �á�¯
���•�­�� �­�î�ç�Ž�Ÿ�� �æ�ó�•�� �Ž�‘�� �é�¯�­�Ž�’�ã�� �ñ�Ž�ì�ë�•�­�� �ê�ô�³�í�­�� �­�î�¸�/�� �ª�·�� �­�®�Ø�ã

�®�‘�� �Â�³�î�—�� �°�ô�ç�� �á�¯�û�� �ñ�Ž�ì�˜�ó�Ž�d�� �í�� �é�©�®�/�� �ò�³�­�®�‘���–�´�ó�¯�� �Â�ô�m�� �ê�ã�Ž�ç
�©�©�®�3���ê�‹�•�­�•���­�°�§���ñ�Ž�ó�­�©.��

����
���ª�·�� �º�¨�¸�ã�� �ª�·�� �á�Ž�p�•�� �é�Ž�ô�³�� �ñ�Ž�ó�­�©�� �­�©�� �ê�/�� �ò�—�Ž�Ì�ß�Ž�Ä�ã�� �­�©������������

�©�­�•�ª�ç�� �©�î�Ÿ�í�� �ò�0�ô�ç�Ž�0�ã�� �Ž�ó�� �í�� �ò�ó�Ž�ô�ä�ô�·�� �é�¯�­�Ž�’�ã�� �å�Ž�0�ã�•�� �ê�/����
���­�î�ç�Ž�Ÿ�� �æ�ó�•�� �Ž�‘�� �ò�à�4�ç�•�� �Ž�ó�� �í�� �ò�ó�Ž�ó�P�/�Ž�‘�� �é�¯�­�Ž�’�ã�� �ñ�•�®�‘�� �W�è�*�t
���æ�0�o�� �í�� �é�©�î�’�ç�� �±�P�³�©�� �­�©�� �ê�/�� �©�­�•�©�� �©�î�Ÿ�í�� �ñ�©�Ž�ó�¯�� �•�Ž�Ë�ü�Ã�•�� �¯�Ž�ô�ç

�—�•�®�Ä�§�� �–�³�•�ª�è�/���Â�ô�m�� �ê�Ÿ�î�˜�ã�� �•�­�� �ò�� �����å�•�ª�è�ä�¸�ç�•�©�� �ê�/�� �ò�ë�•�­���Ž�ì�è�—
���é�í�®�3�� �ê�´�à�Ÿ�� �W�˜�´�r�� �­�©�� �°�ô�ç�� �í�� �é�Ž�ô�³�� �ñ�Ž�ó�­�©�� �ê�´�à�Ÿ�� �­�©�� �®�¿�Ž�£
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���å�•�� �Ž�‘�� �­�°�§�� �ñ�Ž�ó�­�©���–�´�ó�¯�� �Â�ô�m�� �ê�ã�Ž�ç�®�‘�� �­�©�� �­�•�©���ê�ç�Ž�·�� �å�•�­�í�Ž�¸�ã
���­�•�ª�ç�Ž�Ÿ�� �.�ó�� �Ö�ó�®�Ã�� �¯�•�� �.�ó�+�î�ß�î�ô�‘�� �é�¯�­�Ž�’�ã�� �ª�è�˜�·�•�©�� �–�Ø�Ó�•�î�ã

�©�î�‘���®�3�­�Ž�0�·������
��

�­�•�©�� �ê�ç�Ž�·�� �ò�Ì�ô�’�Ã�� �é�Ž�4�˜�´�ó�¯�� �ê�/�� �²�à�Ã�•�� �±�î�ç�Ž�ô�×�•�� �­�©��������������
���ê�ç�Ž�·�� �í�� �ò�ë�Ž�ã�� �ê�ç�î�3�� �ñ�©�•�ª�Ì�—�� �®�‘���é�í�ü�Ë�� �–�³�•�� �­�°�§�� �ñ�Ž�ó�­�©�� �â�Ÿ�Ž�ì�ã

���á�Ž�è�‘���ñ�­�•�©Beroe ovata���ª�è�/���ò�ã���ê�ó�¬�Ð�—���å�•���¯�•��)���Þ�0�·2��������
����
����

����
���Þ�0�·2�������®�3�­�Ž�0�·���­�•�©���ê�ç�Ž�·���®�ó�î�¼�—(Beroe ovata) 

 
 
 
 
 

���¯�•���ê�/���ò�ç�Ž�ô�ë�Ž�ã���æ�ó�®�—���Ö�Ó�î�ã���ê�à�c���¯�•������������M. leidyi�����ò�ã���ê�ó�¬�Ð�—
���ò�ë�Ž�ã���é�®�/���¯�•���å�•�î�—���ò�ã���ª�è�è�/(Butter Fish)�á�Ž�ç���©�®�‘���������ò�ë�Ž�ã���æ�ó�•

�–�³�•���±�­�Ž�Ó���ž�ô�à�§���­�©���ª�ô�Ô�³�� �•�î�à�£�� �ò�ë�Ž�ã�� �é�©�•�î�ç�Ž�§���â�ë���� �����æ�ó�•���ê�t
���ê�ó�¬�Ð�—�� �°�ô�ç�� �­�•�©�� �ê�ç�Ž�·�� �¯�•�� �®�4�ó�©�� �ñ�Ž�ë�î�˜�0�ç�ü�!�� �­�Ž�è�/�� �­�©�� �å�Ž�ô�ë�Ž�ã

�ª�è�è�/�� �ò�ã�� �����V�Ï�� �­�î�Ä�‘�� �­�•�©�� �ê�ç�Ž�·�� �¯�•�� �Ž���•�� �ê�ó�¬�Ð�—�� �ò�—�­�Ž�’�Ë�� �ê�‘
�–�³�•�� �ò�‘�Ž�¨�˜�ç�•�� �� �����¯�•�� �ª�ô�Ô�³�� �•�î�à�£�� �å�©�î�s�� �­�Ž�3�¯�Ž�³�� �å�Ž�0�ã�•�� �W�è�*�t

�� �±�­�Ž�Ó�� �ž�ô�à�§�� �ñ�­�î�·)42��37�ë�� �­�©�� �–�ä�´�×���­�•�°�� ���·�� �ê�‘���ñ�Ž�ó�­�©�� �ñ�­�î
�� �­�°�§����13�­�•�°�ë�­�©�� �–�ä�´�×���� ���–�³�•�� �ª�ô�Ì�‘�� �­�Ž�ô�´�‘�� �� �����®�4�ó�©�� �Ñ�®�Ã�� �¯�•

���ê�‘�� �–�³�•�� �â�/�� �­�•�©�� �ê�ç�Ž�·�� �–�ô�Ì�c�� �¶�ë�Ž�/�� �­�©�� �å�•�� �å�©�î�‘�� �®�›�î�ã�� �å�Ž�0�ã�•
���ê�ã�Ž�ç�®�‘�� �­�©�� �­�•�©�� �ê�ç�Ž�·�� �å�•�­�í�Ž�¸�ã�� �é�í�®�3�� �å�Ž�³�Ž�è�·�­�Ž�/�� �Þ�ô�ß�©�� �W�t

�� �¯�•�� �é�©�Ž�Ô�˜�³�•���ê�‘���®�È�ç���­�°�§���ñ�Ž�ó�­�©���–�´�ó�¯�� �Â�ô�mB. ovata���¯�•���ª�Ì�‘����
�ª�ç�©�•�©���á�¯�û���•�Ž�Ì�ß�Ž�Ä�ã���á�Ž�p�•.��

����
�‘������������ �ê�����W�Ø�Ø�m�� �Â�³�î�—�� �é�ª�·�� �á�Ž�p�•�� �Ö�ô�Ø�^�� �ê�/�� �ª�·�� �º�¨�¸�ã�� �ñ�©�í�¯

���­�î�ç�Ž�Ÿ�� �å�ª�ç�Ž�ã�� �é�ª�ç�¯�� �å�Ž�0�ã�•�� �ª�è�˜�´�ç�•�î�˜�ç�� �í�� �é�©�î�‘���Ö�Ó�î�ã�Ž�ç�� �ò�³�í�­
���®�3�­�Ž�0�·Beroe ovata�ª�è�è�/���â�ë�•�®�Ó���•�­���­�°�§���ñ�Ž�ó�­�©���ñ�­�î�·���­�©����������

��������
���•�­�� �� �â�Ÿ�Ž�ì�ã�� �­�•�©���ê�ç�Ž�·�� �â�Ÿ�Ž�a�� �¹�î�¼�§�� �­�©�� �­�®�¿�� �æ�ó�P�¸�ô�‘�� �å�î�)����������

�Ÿ�� �Þ�0�¸�ã�� �­�Ž�)�©�� �Ž�ã�� �å�•�©�Ž�ô�»�� �í�� �©�î�‘�� �é�ª�ó�©�� �å�•�®�ó�•���ª�ç�©�î�‘�� �é�ª�·�� �ñ�ª
�� �Ý�Ž�³�� �¯�•1380���á�P�m�� �®�ó�¯�í�� �–�Ó�®�3�� �á�Ž�p�•�� �ê�/�� �ò�ó�Ž�ë�� �ò�4�è�ë�Ž�t�� �Ž�‘��

���­�Ž�À�¤�˜�³�•�� �ê�‘�� �•�­�� �ò�ç�•�®�Y�� �–�ô�Ì�¿�í�� �µ�­�•�°�3�� �.�ó�� �­�©�� �ñ�¯�­�í�Ž�¸�/�� �©�Ž�ì�Ÿ
�ª�ç�ª�ç�Ž�³�­���­�î�ì�c���á�P�m���–�³�Ž�ó�­�������â�Ÿ�Ž�a���æ�ó�•���–�ô�³�Ž�´�£���Å�Ž�h���ê�‘���å�Ž�¸�ó�•

���ñ�­�î�ì�c�� �–�³�Ž�ó�­�� �Ý�í�•���å�í�Ž�Ì�ã�� �Ñ�­�Ž�Ë�P�/�©���ñ�Ž�×�•�� �•�Ž�è�Ÿ�� �ê�‘�� �•�­�� �É�î�¿�î�ã
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�ª�ç�©�•�©�� �É�Ž�Ÿ�­�•�����­�î�˜�³�©�� �ê�‘�� �� �Ž�è�‘���É�î�¿�î�ã�� �Ñ�­�Ž�Ë�� �P�/�©�� �ñ�Ž�×�•�� �•�Ž�è�Ÿ��
���²�ô�‹�­�� �Ý�í�•�� �å�í�Ž�Ì�ã�� �ò�Ë�Ž�ä�˜�Ÿ�•�� �í�� �ò�ä�à�Ë�� �­�î�ã�•�� �ò�4�è�ë�Ž�t�� �–�ç�í�Ž�Ì�ã�� �­�©
���å�•�� �•�×�Ž�Ì�˜�ã�� �ê�/�� �–�Ó�®�3�� �­�•�®�×�� �ñ�V�4�ô�!�� �í�� �ò�³�­�®�‘�� �©�­�î�ã�� �ñ�­�î�ì�c

�ê�˜�ô�ä�Û �®�‘���•�­�Ž�È�ç���ò�à�ã���­�°�§���ñ�Ž�ó�­�©�� �â�Ÿ�Ž�ì�ã�� �­�•�©�� �ê�ç�Ž�·���Ž�‘�� �é�¯�­�Ž�’�ã
�� �Â�‘�®�ó�¯�� �ñ�Ž�ì�ë�Ž�4�˜�³�©�� �B�Ž�Ë�� �¢�Ä�³�� �å�Ž�3�ª�è�ó�Ž�s�� �­�î�À�£�� �Ž�‘)���å�í�Ž�Ì�ã�� �P�Ó�©

�� �ì�ñ�­�î�ì�c�� �–�³�Ž�ó�­�� �Ý�í�•���Â�ô�m���–�Ç�Ž�Ô�£�� �å�Ž�ã�¯�Ž�³�� �ì�ê�Ÿ�­�Ž�§�� �­�î�ã�•���•�­�•�¯�í
���–�ó�®�ó�ª�ã�� �å�Ž�ã�¯�Ž�³�� �ì�ñ�­�í�•�� �æ�Ó�� �í�� �•�Ž�Ø�ô�Ø�^�� �á�î�à�Ë�� �•�­�•�¯�í�� �ì�–�´�ó�¯
���©�Ž�ì�Ÿ�� �•�­�•�¯�í�� �í�� �ò�ç�•�V�˜�¸�/�� �í�� �­�©�Ž�è�‘�� �å�Ž�ã�¯�Ž�³�� �ì�ñ�°�ó�­�� �ê�ã�Ž�ç�®�‘�í

�ñ�¯�­�í�Ž�¸�/�������â�Ÿ�Ž�ì�ã���­�•�©���ê�ç�Ž�·���Ž�‘���é�¯�­�Ž�’�ã���ñ�L�ë�­���í���•�­�Ž�È�ç���­�î�È�è�[
�ª�ó�©�®�3�� �Þ�ô�0�¸�—�� �­�°�§�� �ñ�Ž�ó�­�©�� �����á�P�m�� �Ý�í�•�� �å�í�Ž�Ì�ã�� �ê�ô�Ï�ü�‘�•�� �ê�‘�� �Ž�è�‘

�î�ì�c�� �–�³�Ž�ó�­���ê�´�³�î�ã�� �­�©�� �ê�˜�ô�ä�/�� �æ�ó�•�� �ê�ç�Ž�§�V�‘�©�� �ª�·�� �­�®�Ø�ã�� �ñ�­
���â�Ÿ�Ž�ì�ã�� �­�•�©�� �ê�ç�Ž�·�� �Ž�‘�� �é�¯�­�Ž�’�ã�� �í�� �Þ�ô�0�¸�—�� �å�•�®�ó�•�� �•�ü�ô�·�� �•�Ž�Ø�ô�Ø�^
���ª�·�� �­�®�Ø�ã�� �í�� �©�V�3�� �á�Ž�p�•�� �ê�´�³�î�ã�� �æ�ó�•�� �Â�³�î�—�� �­�°�§�� �ñ�Ž�ó�­�©
���ê�˜�·�•�©�� �ê�ç�Ž�§�V�‘�©�� �æ�ó�•�� �Ž�‘�� �•�­�� �ñ�­�Ž�0�t�� �–�ó�Ž���� �­�î�/�¬�ã�� �ñ�Ž�ì�ë�Ž�4�˜�³�©

�ª�è�·�Ž�‘.��
��

���é�¯�­�Ž�’�ã���®�‘���•�­�Ž�È�ç���ò�à�ã���ê�˜�ô�ä�/���é�ª�·���á�Ž�p�•���â�ì�ã���ñ�Ž�ì�˜�ô�ß�Ž�Ì�Ó���¯�•��
�Ž�‘���©�ª�Ì�˜�ã���•�Ž�´�à�Ÿ���Þ�ô�0�¸�—�®�‘���é�í�ü�Ë���­�°�§���ñ�Ž�ó�­�©���â�Ÿ�Ž�ì�ã���­�•�©���ê�ç�Ž�·��

���é�ª�·���á�Ž�p�•���ñ�Ž�ì�˜�ô�ß�Ž�Ì�Ó���ò�ç�Ž�’�ô�˜�¸�!���í���–�ó�Ž�d���ì�•�­�Ž�È�ç�ì���ñ�L�ë�­���ñ�•�®�‘
���¶�ó�Ž�t�� �W�˜�´�r�� �ñ�­�•�°�3�®�‘�� �ì�â�Ÿ�Ž�ì�ã�� �­�•�©�� �ê�ç�Ž�·�� �Ž�‘�� �é�¯�­�Ž�’�ã�� �–�ì�Ÿ�� �­�©

���¦�ó�­�Ž�—���­�©���­�°�§���ñ�Ž�ó�­�©���­�•�©���ê�ç�Ž�·���ò�à�ã29���í��30���©�•�©�®�§��1381���­�©��
�°�ô�ç�� �í�� �ñ�­�Ž�³�� �­�©�� �­�°�§�� �ñ�Ž�ó�­�©�� �ñ�+�î�ß�î�/�•�� �é�ª�0�¸�ë�í�,�!���ñ�­�•�°�3�®�‘��

���<�®�Ì�ã���å�Ž�0�ã�•���ò�³�­�®�‘���ñ�•���ê�Ø�Ä�è�ã���U�Ó���–�´�¸�ç���W�˜�´�rBeroe ovata�������ê�‘
�� �¦�ó�­�Ž�—�� �­�©�� �­�°�§�� �ñ�Ž�ó�­�©3�í��4�ª�è�Ô�³�•��1382���ñ�Ž�ì�¸�ó�Ž�t�� �æ�ß�Ž�³�� �­�©��

�ª�·�Ž�‘���ò�ã�����å�•�®�ó�•���ò�ã�ü�³�•���ñ�­�î�ì�c���ñ�Ž�ä�ô�³���í���•�ª�».��
 

���á�¯�û�� �•�Ž�Ì�ß�Ž�Ä�ã�� �á�Ž�p�•�� �–�ì�Ÿ�� �å�•�®�ó�•�� �•�ü�ô�·�� �•�Ž�Ø�ô�Ø�^�� �ê�´�³�î�ã����������
�í�� �é�ª�·�� �­�Ž�/�� �ê�‘�� �–�³�©�� �­�•�©�� �ê�ç�Ž�·�� �Ž�‘�� �é�¯�­�Ž�’�ã�� �ñ�•�®�‘���Ý�Ž�Ø�˜�ç�•�� �Ž�‘��

Beroe ovata�� �����­�°�§�� �ñ�Ž�ó�­�©�� �ñ�+�î�ß�î�/�•�� �é�ª�0�¸�ë�í�,�!�� �é�Ž�4�¸�ó�Ž�ã�¯�•�� �ê�‘
���ñ�Ž�ó�­�©�� �•�•�� �â�/�� �ñ�­�î�·�� �ê�‘�� �å�•�� �å�©�î�s�� �­�Ž�3� �̄Ž�³�� �ê�‘�� �Ö�Ó�î�ã�� �ñ�­�Ž�³�� �­�©

���ª�·���­�°�§)���¶�ó�ª�/���í���ò�£�í�­1382���ê�ä�ô�ä�¿���ì7.(��
 
 
 
 
��

���� 
 
 

���ñ�•�®�‘���ê�Ø�Ä�è�ã���å�Ž�³�Ž�è�·�­�Ž�/���ñ�Ž�ë�ª�ô�ã�•���í���Ž�ë�®�È�ç���Ê�×�î�ã���æ�ó�•���­�©��������
�Ì�ã�� �ê�t�� �� �â�Ÿ�Ž�ì�ã�� �­�î�ç�Ž�Ÿ�� �æ�ó�•�� �å�©�­�í�•�­�©�� �Ý�P�è�/�� �–�^���å�•�®�ó�•�� �ê�‘�� �Ñ�î�Ä

���æ�ó�•���°�ô�ç�� �­�°�§�� �ñ�Ž�ó�­�©�� �–�´�ó�¯�� �Â�ô�m���ê�ã�Ž�ç�®�‘�� �ò�0�ô�è�0�—�� �–�ó�Ž�d�� �í�� �é�ª�·
�©�î�s���®�—�®�›�î�ã���•�­���•�Ž�Ì�ß�Ž�Ä�ã��������

��

���Q�·�•�©���ê�4�ç���é�ª�ç�¯���å�Ž�0�ã�•�� �ñ�í�­�� �ê�Ì�ß�Ž�Ä�ã�� �¯�•�� �ª�Ì�‘��������������B. ovata ��
�� �­�°�§�� �ñ�Ž�ó�­�©�� �•�•�� �â�/�� �ñ�­�î�·�� �­�©)13�­�•�°�ë�� �­�©�� �–�ä�´�×���� �����ê�‘�� �–�’�´�ç



 7

���é�Ž�ô�³���ñ�Ž�ó�­�©���ñ�­�î�·)28�­�•�°�ë���­�©���–�ä�´�×��(���ì�����ê�´�³�î�ã���å�Ž�³�Ž�è�·�­�Ž�/��
�Ø�^���­�©�� �ò�à�à�j�•�� �W�‘�� �å�Ž�³�Ž�è�·�­�Ž�/�� �ñ�­�Ž�0�t�� �Ž�‘�� �å�•�®�ó�•�� �•�ü�ô�·�� �•�Ž�Ø�ô

���í�� �é�©�î�s�� �ê�Ì�ß�Ž�Ä�ã�� �­�°�§�� �ñ�Ž�ó�­�©�� �¯�•�� �å�•�� �ê�ó�¬�Ð�—�� �ò�ó�Ž�ç�•�î�—�� �©�­�î�ã
���ñ�Ž�ó�­�©�� �â�Ÿ�Ž�ì�ã�� �­�•�©�� �ê�ç�Ž�·�� �¯�•�� �å�•�� �ê�ó�¬�Ð�—�� �¥�®�ç�� �ê�/�� �ª�ó�©�®�3�� �æ�·�í�­

�–�³�•�� �é�Ž�ô�³�� �ñ�Ž�ó�­�©�� �­�©�� �å�•�� �ê�ó�¬�Ð�—�� �¥�®�ç�� �ê�‘�Ž�¸�ã�� �­�°�§�� �����•�­�Ž�’�Ë�� �ê�‘
�� �©�í�V�ã�� �­�Ž�È�˜�ç�•�� �®�4�ó�©B. ovata ���é�Ž�ô�³�� �ñ�Ž�ó�­�©�� �Þ�œ�ã�� �°�ô�ç�� �­�°�§�� �­�©��

�ª�ë�©���¶�ë�Ž�/���•�­���â�Ÿ�Ž�ì�ã���­�•�©���ê�ç�Ž�·���–�ô�Ì�c���®�›�î�ã���­�î�Ä�‘.��
��

�� �ò�Ë�î�è�¼�ã�� �V�œ�0�—�� �ñ�í�­�� �®�‘�� �ñ�®�4�ó�©�� �•�Ž�Ì�ß�Ž�Ä�ã��������B. ovata �����•�•�� �­�©
���í�� �â�_�� �Ý�Ž�¼�¤�˜�³�•�� �å�Ž�0�ã�•�� �ê�/�� �ñ�©�î�Ÿ�í�� �Ž�‘�� �ê�/�ª�·�� �á�Ž�p�•�� �­�°�§�� �ñ�Ž�ó�­�©

�� �ª�ó�©�®�4�ç�� �­�í�ª�Ø�ã�� �Ž�ë�í�­�û�� �ª�·�­�� �B�í�� �ª�ó�©�®�3�� �®�´�ô�ã�� �í�­�û)���í�� �î�0�è�è�ô�Ó
���å�•�­�Ž�0�t1382���ê�ä�ô�ä�¿���ì8.(��

��
���®�È�ç���Ý�©�Ž�’�—���í���š�Y���–�ì�Ÿ�����������ñ�Ž�ó�­�©�����â�Ÿ�Ž�ì�ã���­�•�©���ê�ç�Ž�·���©�­�î�ã���­�©

�� �­�©�� �­�°�§29�� �í��30�� �­�î�ó�®�ì�·��1381���ñ�­�Ž�³�� �­�©�� �ò�à�ã�� �¢�Ä�³�� �­�©�� �ò�¸�ó�Ž�t��
���ê�×�ü�Ë�� �­�Ž�ô�˜�§�•�� �­�©�� �å�Ž�ã�¯�� �å�•�� �Ž�—�� �•�Ž�Ø�ô�Ø�^�� �ž�ó�Ž�˜�ç�� �í�� �ª�·�� �­�•�°�3�®�‘

�–�Ó�®�3���­�•�®�×���å�•�ª�è�ã.��
��

���å�•�­�í�Ž�¸�ã�� �é�í�®�3�� �ñ�ª�Ì�‘�� �ê�´�à�Ÿ�� �­�©�� �•�Ž�Ì�ß�Ž�Ä�ã�� �æ�ó�•�� �ž�ó�Ž�˜�ç����������������
���­�°�§���ñ�Ž�ó�­�©���–�´�ó�¯���Â�ô�m���ê�ã�Ž�ç�®�‘���­�•�©���ê�ç�Ž�·���óCEP����

(Second CEP Regional Invasive Species Advisory Group Workshop, 
27 June ��2002)�–�Ó�®�3���­�•�®�×���Ý�Ž�’�Ø�˜�³�•���©�­�î�ã���í���ª�ó�©�®�3���¡�®�Ä�ã���������­�©

�©�V�3���•�­�î�»���ê�Ì�ß�Ž�Ä�ã���®�ó�¯���©�­�•�î�ã���­�©���ª�·���­�®�Ø�ã���ê�´�à�Ÿ���æ�ó�•:��
��

1���� ���ê�ó�¬�Ð�—���å�Ž�0�ã�•B. ovata�­�°�§���ñ�Ž���î�˜�0�ç�ü�!���¯�•����
2���� �� �é�•�®�ä�\�� �Þ�4�ç�•�� �Ž�ó�� �í�� �ñ�P�/�Ž�‘�� �Ý�Ž�Ø�˜�ç�•�� �å�Ž�0�ã�•B. ovata ���ê�‘��

�§���ñ�Ž�ó�­�©�­�° 
��

���<�®�Ì�ã���B�Ž�ä�˜�£�•���•�•�V�›�Ž�—���©�­�î�ã���­�©���ò�·�­�•�°�3���W�è�*�t����������B. ovata��
�­�°�§���ñ�Ž�ó�­�©�� �ê�‘(Enivironmental Impact Assessment) ���©�©�®�3�����ê�ô�a��

)���•�î�ç�Ž�4�ô�·1382���ê�ä�ô�ä�¿���ì��9��������
��

���ñ�+�î�ß�î�/�•�� �é�ª�0�¸�ë�í�,�!�� �­�©�� �ò�—�Ž�Ì�ß�Ž�Ä�ã�� �­�î�È�è�ã�� �W�t�� �ê�‘����������������
�� �ê�/�� �ª�ó�©�®�3�� �º�¨�¸�ã�� �Ž���•�� �ê� �ô�˜�ç�� �­�©�� �ê�/�� �ª�·�� �á�Ž�p�•�� �­�°�§�� �ñ�Ž�ó�­�©B. 

ovata ���ª�è�/�� �ò�s�� �ê�ó�¬�Ð�—�� �å�•�­�•�©�� �ê�ç�Ž�·�� �¯�•�� �V�Ð�‘�� �ñ�­�•�ª�ç�Ž�Ÿ�� �¯�•��
)�� �•�î�ç�Ž�4�ô�·�� �í�� �V�¸�ç�•�î�Ÿ1382�� �ê�ä�ô�ä�¿�� �ì10(���ñ�Ž�ó�­�©�� �­�©�� �å�•�� �ñ�Ž�ì�ó�P�/�Ž�‘�� �í��

�ª�è�˜�´�ô�ç�� �ª�ó�ª�Ÿ�� �í�� �ª�ç�­�•�©�� �­�î�À�£�� �­�°�§�� ���� �ñ�Ž�ì�à�4�ç�•�� �W�è�*�tB. ovata ��
���¶�ë�Ž�/�� �–�à�Ì�‘�� �­�°�§�� �ñ�Ž�ó�­�©�� �ñ�­�î�·�� �Ž�‘�� �å�•�� �å�©�®�/�� �­�Ž�3�¯�Ž�³�ª�è�ó�•�®�Ó�� �­�©

�� �ª�ç�í�­�� �ò�ã�� �W�‘�� �¯�•�� �ñ�­�î�·)�� �å�•�­�Ž�0�t�� �í�� �ñ�ª�ô�Ì�³1382�ì�� �ê�ä�ô�ä�¿��11.(���­�©�� ��
�•�©�ª�l���°�ô�ç���Ê�Ä�Ø�ã���æ�ó�•�������S�ô�Ø�Ó�î�ã���ê�/���ª�·���µ�ü�—���ò�Ë�î�è�¼�ã���V�œ�0�—���ñ�•�®�‘

�ª�ó�©�®�4�ç���•�´�/.��
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���­�©���•�Ž�Ì�ß�Ž�Ä�ã���æ�ó�•���¯�•���Þ�»�Ž�£���ž�ó�Ž�˜�ç�������ñ�•���ê�Ø�Ä�è�ã���U�Ó���–�´�¸�ç���W�˜�´�r
�� �<�®�Ì�ã�� �å�Ž�0�ã�•�� �ò�³�­�®�‘B. ovata �� ���­�°�§�� �ñ�Ž�ó�­�©�� �ê�‘�� �����å�•�®�a�� �­�©�� �ê�/

�� �­�©3����4�� �ª�è�Ô�³�•��1382�å�•�ª�è�ä�¸�ç�•�©�� �í�� �ª�·�� �ê�‹�•�­�•�� �ª�ó�©�®�3�� �Þ�ô�0�¸�—����
���ñ�®�Ä�§�� �(�ô�ë�� �­�î�ç�Ž�Ÿ�� �æ�ó�•�� �ê�/�� �ª�è�˜�·�•�©�� �­�Ž�ì�Ç�•�� �ò�4�t�� �é�ª�è�è�/�� �–�/�®�·
���–�^�� �ñ�•�®�‘�� �ª�ç�•�î�—�� �ò�ã�� �í�� �ê�˜�·�•�ª�ç�� �­�°�§�� �ñ�Ž�ó�­�©�� �â�˜�´�ô�³�î�/�•�� �ñ�•�®�‘
���­�•�®�×�� �é�©�Ž�Ô�˜�³�•�� �©�­�î�ã�� �­�°�§�� �ñ�Ž�ó�­�©�� �­�•�©�� �ê�ç�Ž�·�� �å�©�­�í�•�� �­�©�� �Ý�P�è�/

�� �©�V�3)�� �ê�ä�ô�ä�¿12�� �ê�ä�ô�ä�¿�� �í�� �–�´�¸�ç�� �ê�ô�ç�Ž�ô�‘��13���­�©�� �å�Ž�3�ª�è�è�/�� �–�/�®�·�� �ò�ã�Ž�³�•��
�–�´�¸�ç.(��

��
�ª�£���­�©���•�Ž�Ø�ô�Ø�^���®�¿�Ž�£���Â�ó�•�®�·���­�©���������������é�•�­�����é�ª�è�è�/���º�¨�¸�ã���ê�/���ñ

���í�� �–�³�•�� �é�ª�·�� �á�Ž�p�•�� �â�Ÿ�Ž�ì�ã�� �­�•�©�� �ê�ç�Ž�·�� �–�ô�Ì�c�� �Ý�P�è�/�� �ñ�•�®�‘�� �•�³�Ž�è�ã
���É�ü�Ã�•�� �ê�Ø�Ä�è�ã�� �í�� �­�î�¸�/�� �¢�Ä�³�� �­�©�� �ò�ä�à�Ë�� �ñ�Ž�ë�� �–�´�¸�ç�� �ò�ó�Ž�!�®�‘�� �Ž�‘

�–�³�•���é�ª�·���á�Ž�p�•���•�î�à�Ä�ã���ª�£���­�©���ò�ç�Ž�³�­�������ò�ã���–�ô�ß�Ž�Ì�Ó���ê�ã�•�©�•���ñ�•�®�‘
���­�©���–�³�•���é�ª�ô�³�­���ò�‘�î�§���É�Ž�c�•���ê�‘���ê�/���ò�ä�à�Ë���•�•�®�È�ç���ï�•�ª�˜�‘�•���–�´�ó�Ž�‘

�£�� �ñ�Ž�ë�­�î�¸�/�� �•�Ž�ã�Ž�Ø�ã�� �­�Ž�ô�˜�§�•���ê�/�� �ì�©�V�3�� �­�•�®�×�� �­�°�§�� �ñ�Ž�ó�­�©�� �ê�ô�·�Ž
���Ê�‘�Ž�è�ã�� �å�î�ô�´�ô�ä�/�� �í�� �­�°�§�� �ñ�Ž�ó�­�©�� �–�´�ó�¯�� �Â�ô�m�� �ê�ã�Ž�ç�®�‘�� �ñ�­�Ž�0�t�� �Ž�‘
���ì�å�•�®�ó�•���ò�ã�ü�³�•���ñ�­�î�ì�c���ê�Ÿ�­�Ž�§���­�î�ã�•���•�­�•�¯�í���í���­�°�§���ñ�Ž�ó�­�©���é�ª�ç�¯

�ª�·�� �ª�ë�•�î�§�� �ò�à�ä�Ë�� �����ñ�•�®�‘�� �Ž�ì�˜�ß�í�©�� �ª�Ë�Ž�´�ã�� �®�È�ç�� �ñ�ª�Ì�‘�� �Ê�Ä�Ø�ã�� �­�©
�� �<�®�Ì�ãB. ovata�©�©�®�3�� �•�´�/�� �–�´�ó�Ž�‘�� �ò�ã�� �­�°�§�� �ñ�Ž�ó�­�©�� �ê�‘���� �����æ�ó�•

�Ž�ô�³���ê�’�è�Ÿ���°�ô�ç���á�•�ª�×�•�©�­�•�©���ò�ó�•�®�Ÿ�•���í���ò�³�����ª�Ì�‘�¯�•�����ê�t���–�Ø�Ó�•�î�ã��
�� �<�®�Ì�ã�� �ñ�•�®�‘���Ž�ì�˜�ß�í�©B. ovata���ê�³���¯�•�� �–�´�ó�Ž�‘�� �ò�ã���­�°�§�� �ñ�Ž�ó�­�©���ê�‘��
���ê�/���©�î�s���á�•�ª�×�•���é�•�­���¯�•���ª�è�—�­�Ž�’�Ë�������í���ê�ô�³�í�­���ì�å�•�®�ó�•���­�©���<�®�Ì�ã

�å�Ž�u�Ž�‘�­�«�•���ñ�­�î�ì�c.��
��

���B�í�� �ª�³�­�� �ò�ã�� �é�©�Ž�³�� �®�È�ç�� �ê�‘�� �­�°�§�� �ñ�Ž�ó�­�©�� �ê�‘�� �­�î�ç�Ž�Ÿ�� �æ�ó�•�� �<�®�Ì�ã
�‘�� �­�©�� �•�­�� �ñ�©�Ž�ó�¯�� �ê�ô�ß�í�•�� �ñ�Ž�ë�� �ò�³�­�®�‘�� �í�� �•�Ž�Ì�ß�Ž�Ä�ã���í�� �©�V�3�� �ò�ã�� �®

�<�®�Ì�ã�� �¯�•�� �ª�Ì�‘�� �ì���­�Ž�ô�´�‘�� �á�Ž�p�•���Ý�Ž�£�� �­�©�� �•�•�V�›�Ž�—�� �ò�³�­�®�‘���í���¶�ó�Ž�!��
���ª�·�Ž�‘���ò�ã���ñ�­�í�®�¿)���å�Ž�˜�³�­�Ž�4�ç1382���ê�ä�ô�ä�¿���ì14.(��

��
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��

���é�­�Ž�y���ì�–�´�ó�¯���Â�ô�m���ñ�+�î�ß�î�è�Ü�—���í���á�î�à�Ë���ò�¸�ë�í�,�!���ò�ä�à�Ë���ê�à�l���¯�•���Þ�Ø�ç3���å�Ž�˜�´�ã�¯���ì��1378��

��
�­�°�§���ñ�Ž�ó�­�©���å�•�­�•�©���ê�ç�Ž�·���¯�•���©�­�î�ã���æ�ô�ß�í�•���é�ª�ë�Ž�¸�ã���µ�­�•�°�3���Ý�Ž�³���­�©��1378����

��
���ñ�©�Ž�‘�•���Ò�ô�³���®�Ô�Ì�Ÿ���ì���ò�¤�Ä�‘�•���¯�í�®�\���ì���é�ª�è�‘�•�ª�§���®�‘�Ž�»���ì�ñ�­�Ž�³���ò�à�ô�Ë�Ž�f�•���±�Ž�’�Ë

�©�Ž�·�­�•���ñ�©�Ž�ë���ì��
���±�­�ª�ã�� �–�ô�‘�®�—���é�Ž�4�¸�ç�•�©���ì�� �ò�ó�Ž�ó�­�©�� �á�î�à�Ë���í���ò�Ì�ô�’�Ã�� �Ê�‘�Ž�è�ã���é�ª�Ü�¸�ç�•�©���ì�Ž�ó�­�©���ñ�+�î�ß�î�ô�‘�� �é�í�®�3

�å�•�­�ª�ç�¯�Ž�ã�����ì���­�î�ç���ì��
��
��

���ñ�ª�ô�à�Û���ñ�Ž�ë���é�¯�•�í�����•�ª�ß�î�Û�Ž�˜�ç�Ž�—���ì�Ž�ë���é�P�ç�ü�³���ì���å�•�­�•�©���ê�ç�Ž�·���ì�­�°�§���ñ�Ž�ó�­�©���ì���µ�­�•�°�3�å�•�­��
��
��

�é�ª�ô�Ü�)����
�� �����â�Û�•�®�—�� �ò�³�­�®�‘�� �ì�� �ò�ó�Ž�³�Ž�è�·�� �¹�î�¼�§�­�©���ò�—�Ž�Ø�ô�Ø�^�� �•�Ž�Ì�ß�Ž�Ä�ã�� �ò�Ã

���â�ô�—�� �ì�­�°�§�� �ñ�Ž�ó�­�©�� �ò�‘�î�è�Ÿ�� �Þ�£�•�î�³�� �­�©�� �Ž�ë�� �é�P�ç�Ž�³�� �� �¶�è�Û�•�®�!�� �í
���é�Ž�4�¸�ç�•�©�� �ò�ó�Ž�ó�­�©�� �á�î�à�Ë�� �í�� �ò�Ì�ô�’�Ã�� �Ê�‘�Ž�è�ã�� �é�ª�Ü�¸�ç�•�©�� �ò�—�Ž�Ø�ô�Ø�^

�� �Ý�Ž�³�� �é�Ž�ã�� �æ�ä�\�� �­�©�� �±�­�ª�ã�� �–�ô�‘�®�—1378���ñ�Ž�ë�� �ñ�­�•�©�®�‘�� �ê�ç�î�s�� �ò�Ã��
�� �­�î�ç�� �í�� �å�Ž�ó�¯�Ž�Ï�� �Þ�£�Ž�³�� �é�Ž�4�˜�´�ó�•�� �­�©�� �©�î�§�� �ò�—�Ž�ã�ª�Ø�ã���©�î�Ÿ�í�� �ê�‘

���Ž�ó�­�©�� �æ�ó�•�� �­�©�� �å�Ž�3�®�ì�ã�� �ò�‘�� �¯�•�� �ñ�ª�ó�ª�Ÿ�� �ê�§�Ž�·�� �ê�‘���Ö�à�Ì�˜�ã�� �å�Ž�ó�°�‘�•
�©�®�‘�� �ò�!�� �����é�P�ç�ü�³�� �Ž�‘�� �V�4�ç�•�®�‘�� �Ú�·�� �ê�§�Ž�·�� �æ�ó�•�� �©�•�®�Ó�•�� �•�ª�˜�‘�•�­�©

���ì�ª�ç�©�î�s�� �©�­�î�§�®�‘�� �­�°�§�� �ñ�Ž�ó�­�©�� �ò�ã�î�‘�� �í�� �®�Ÿ�Ž�ì�ã�� �é�ª�·�� �µ�­�•�°�3�� �ñ�Ž�ë
���ª�·���º�¨�¸�ã���ì�ò�ë�Ž�4�¸�ó�Ž�ã�¯�•���Ö�ô�×�©���•�•�ª�ë�Ž�¸�ã���í���ê�Ì�ß�Ž�Ä�ã���¯�•���ª�Ì�‘���Ž�ã�•

�­�•�ª�ß�î�Û�Ž�˜�ç�Ž�—�� �é�©�­�� �ê�‘�� �Ö�à�Ì�˜�ã�� �å�Ž�ó�°�‘�•�� �æ�ó�•�� �ê�Û�� �å�•1���ê�§�Ž�·�� �¯�•��
�å�•�­�•�©�� �ê�ç�Ž�·2�ü�’�×�� �í�� �é�©�î�‘���� �����µ�­�•�°�3�� �­�°�§�� �ñ�Ž�ó�­�©�� �­�©�� �å�Ž�·�©�î�Ÿ�í

�–�³�•���é�ª�¸�ç.��
��

�ê�ã�ª�Ø�ã����
�� �����í���ñ�­�î�ç�Ž�Ÿ���Ò�à�˜�n���ñ�Ž�ë�� �ê�ç�î�3�� �ò�ç�•�í�•�®�Ó���®�È�ç���¯�•���­�°�§���ñ�Ž�ó�­�©

�–�³�•�� �å�Ž�ì�Ÿ�� �ê�Ÿ�î�—�� �Þ�‘�Ž�×�� �ñ�Ž�ë�� �ñ�Ž�ó�­�©�� �¯�•�� �ò�Ü�ó�� �ì�Ž���•�� �ò�3�ª�è�Û�•�®�!����
���í���B�Ž�y�� �­�°�§�� �ñ�Ž�ë���å�î�˜�Ü�ç�ü�!�� �ñ�í�­�� �é�ª�·�� �á�Ž�p�•�� �•�Ž�Ì�ß�Ž�Ä�ã�� �í�� �•�Ž�Ø�ô�Ø�^

�©�� �ò�ã�� �å�Ž�¸�ç�� �ò�ç�Ž�ô�ã���ê�´�ô�Û�� �ê�§�Ž�·�¯�•�� �ò�ã�î�‘�í�®�Ÿ�Ž�ì�ã�� �ê�ç�î�3�� �ž�è�!�� �ê�Û�ª�ë
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�� �å�Ž�è�—3���� �©�­�•�©�� �©�î�Ÿ�í�� �Ž�ó�­�©�� �æ�ó�•�� �­�©)1�� ���� �����í�� �¶�è�Û�•�®�!�� �ê�Ì�ß�Ž�Ä�ã
���ê�‘�� �ì�­�°�§�� �ñ�Ž�ó�­�©�� �ò�‘�î�è�Ÿ�� �Þ�£�•�î�³�� �­�©�� �ê�§�Ž�·�� �æ�ó�•�� �©�•�®�Ó�•�� �â�Û�•�®�—
���ê�§�Ž�·�� �ê�‘�� �Ö�à�Ì�˜�ã�� �å�•�­�•�ª�ß�î�Û�Ž�˜�ç�Ž�—�� �é�©�­�� �¯�•�� �ò�ó�Ž�ë�� �ê�ç�î�3�� �ª�ô�»

�ª�·���®� �è�ã���å�•�­�•�©���ê�ç�Ž�·.��
�� ���ò�×�®�·���Þ�£�•�î�³�� �Ž���•�� �ò�à�»�•�� �é�Ž�4�˜�´�ó�¯�� �ê�Û�� �­�î�Û�¬�ã�� �å�•�­�•�©�� �ê�ç�Ž�·��

���Ñ�í�¯�•�í�� �é�Ž�ô�³�� �ñ�Ž�ó�­�©�­�©�� �å�Ž�·�©�î�Ÿ�í�� �ì�–�³�•�� �ò�‘�î�è�Ÿ�� �í���B�Ž�y�� �ñ�Ž�Ü�ó�®�ã�•
���Â�³�î�—�­�Ž�‘���W�ß�í�•���ñ�•�®�‘Perelado�Ý�Ž�³�­�©��1982���ª�·���µ�­�•�°�3)2.(��

 
 
 
 
��
��

1-Tentaculata     2- Ctenophora 
 
3- Phylum Coelantrata 
 
 
 
 

�� �µ�­�•�°�3�� �±�Ž�³�•�®�‘CESAMP��1���â�Ÿ�Ž�ì�ã�� �å�Ž�ó�°�‘�•�� �æ�ó�•�� �­�î�ì�Ç�� �¯�•�� �²�!��
�§�«�� �ê�‘�� �ò�ç�•�í�•�®�Ó�� �•�Ž�ã�ª�»�� �ì�Ž�ë�Ž�ó�­�©�� �æ�ó�•�� �­�©���©�­�•�í�� �å�Ž�ô�ë�Ž�ã�� �®�ó�Ž

���¯�•���Ž�ë�Ž�ó�­�©�� �æ�ó�•���¯�•���Ö�‘�Ž�³���ñ�­�î�·���ª�ô�»���å�•�°�ô�ã�� �ê�Û���ñ�­�î�Ã�� �ê�‘�� �ì�ª�·
�–�Ó�Ž�ó���¶�ë�Ž�Û���æ�—���­�•�°�ë���ò�³���¯�•���P�ä�Û���ê�‘���æ�—�­�•�°�ë���é�Ž� �è�!���í���–�´�ó�í�©����

���©�î�‘���ê�È�£�ü�ã���Þ�‘�Ž�×���°�ô�ç���ê�ô�Û�®�—���ª�ô�»���å�•�°�ô�ã���¶�ë�Ž�Û)2.(��
�� �����¶�ë�Ž�Û���ì�é�Ž�ô�³���ñ�Ž�ó�­�©���­�©���ò�ç�Ž�ã�í�­���Þ�£�•�î�³���­�©���ê�‘�Ž�¸�ã���•�Ž�Ø�ô�Ø�^

�� �å�•�°�ô�ã�� �ê�‘�� �•�­�� �ò�ç�î�˜�Ü�ç�ü�!�î�‹�¯�� �–�ô�Ì�c80�� ���¸�ç�� �ª�ë�©�� �ò�ã�� �å�Ž)2���í��
3.(��

�� �����â�Ÿ�Ž�ì�ã���å�•�­�•�©���ê�ç�Ž�·���±�Ž�ã�î�ô�‘���¯�•���é�ª�·���ñ�V�3���é�¯�•�ª�ç�•���®�ó�©�Ž�Ø�ã
���©�í�ª�£���Ž�—���é�Ž�ô�³���ñ�Ž�ó�­�©���­�©3���ñ�Ž�ó�­�©���­�©���í���Ê�‘�®�ã�P�ã���­�©���á�®�3�î�à�ô�Û��

�� �Ž�—�� �S�£�� �é�®�ã�®�ã12���é�ª�·�� �ñ�V�3�� �é�¯�•�ª�ç�•�� �Ê�‘�®�ã�� �P�ã�� �­�©�� �á�®�3�� �î�à�ô�Û��
���–�³�•)2.(��
�� ���Ž�’�ó�®�Ø�—�� �å�•�­�•�©�� �ê�ç�Ž�·�������é�ª�è�è�Û�� �Ž�è�·�� �­�î�ç�Ž�Ÿ�� �ê�ç�î�3�� �ª�¼�Ü�ó�� �¯�•

�•�� �ê�ß�+�� �ñ�Ž�ë�� �å�ª�‘�� �Ž�‘�� �©�•�¯�•�ª�ç�©�®�3�� �ò�ã�� �Þ�ô�Ü�¸�—�� �ñ�� �����•�­�� �Ž�ì�è�ó�•
�Ž�’�ß�Ž�Ï�� ���� �ñ�•�� �ê�ç�Ž�·�� �ñ�Ž�ë�� �Ú�ç�•�¯�®�ß2���å�Ž�¸�ç�ª�‘�� �•�®�ó�¯�� �ì�ª�è�ã�Ž�ç�� �ò�ã��

�ª�·�Ž�‘�� �ò�ã�� �Þ�Ü�·�� �ñ�•�� �ê�ç�Ž�·�� �•�Ž�¤�Ô�»�� �ñ�•�­�•�©�� �����ñ�•�­�•�©�� �Ž���•�� �¯�•�� �ò�§�®�‘
�� �ò�ó�Ž�ó�­�©�� �ñ�Ž�ë�í�©�®�3�� �á�Ž�ç�� �ê�‘�� �í�� �ª�è�˜�´�ë�� �B�î�Ã�� �ò�4�˜�´�Ÿ�®�‘3���ê�˜�§�Ž�è�·��

���ª�ç�î�·���ò�ã)4���í��5.(��
�� ���ü�’�×�� �å�•�­�•�©�� �ê�ç�Ž�·�� ���� �å�Ž�è�—�� �ê�´�ô�Û�� �Ž�‘�� �����í�� �å�•�­�•�©�� �ê�ç�°�3

�Ž�ë�� �é�P�ç�ü�³�� �����•�Ž�ô�»�î�¼�§�� �Q�·�•�©�� �–�à�Ë�� �ê�‘�� �B�í�� �ª�ç�ª�·�� �ò�ã�� �ñ�ª�è�‘�� �ê�Ø�’�Ã
���ê�§�Ž�·�� �­�©�� �ê�Û�� �–�³�•�� �Ý�Ž�³�� �æ�ó�ª�è�)�� �ì�� �¹�Ž�§�� �Ú�ó�+�î�ß�î�ô�‘�� �í�� �ò�ç�Ž�ä�˜�§�Ž�³

�ª�ç�•�� �ê�˜�Ó�®�3�� �ñ�Ž�Ÿ�� �ê�ç�Ž�3�•�ª�Ÿ�� �����á�®�3�� �ñ�Ž�ë�Ž�ó�­�©�� �­�©�� �å�Ž�ó�°�‘�•�� �æ�ó�•
���ò�ã���é�ª�ó�©���ñ�¯�î�ß���S�£���í���ò�À�ô�‘���ì�©�®�3���Ò�à�˜�n���Ý�Ž�Ü�·�•���Ž�‘���í���ª�è�ç�•�í�•�®�Ó

�ª�ç�î�·�� �����í�� �ª�ç�î�·�� �ò�ã�� �–�Ó�Ž�ó�� �ê�ß�ª�ð�˜�Ì�ã�� �ò�£�•�î�ç�� �­�©�� �Ž���•�� �¯�•�� �ò�§�®�‘
�³�� �P�¸�ô�‘�ª�è�·�Ž�‘�� �ò�ã�� �ñ�¯�� �¢�Ä�� �����Ž�—�� �–�£�� �Ò�à�˜�n�� �Õ�Ž�ä�Ë�•�� �­�©�� �°�ô�ç�� �ò�§�®�‘

3000���ª�ç�î�·���ò�ã���é�ª�ó�©���ñ�P�ã��)5��������
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�� �����ª�è�ç�•�î�—���ò�ã�� �í�� �é�©�î�‘���ñ�©�î�ä�Ë�� �–�ß�Ž�£���ê�‘�� �•�•�� �­�©���å�•�­�•�©���ê�ç�Ž�·
�ª�è�è�Û���Ž�è�·���ñ�ª�è�Û���ê�‘�������Ž���•���ª�ç�­�©�Ž�×���Ž�ë�ª�ã���í�­�°�Ÿ���Ž�ó���í���Ž�ë���å�Ž�ó�®�Ÿ

�ª�è�ó�Ž�s�� �°�Û�®�ä�˜�ã�� �í�� �Ê�c�� �â�ë�� �ñ�î�à���� �ì�ñ�©�Ž�ó�¯�� �©�•�ª�Ì�—�� �ê�‘�� �•�­�� �����­�©
���ê�ç�Ž�·���•�Ž�¤�Ô�»���®�ó�¯���¯�•�����ò�Ü�ó�­�Ž�—���Ê�Ã�Ž�³���ò�—�Ž�ô�£���ñ�Ž�ë���¶�‘�Ž�—���Ž���•���ñ�•

�©�î�·�� �ò�ã�� �����–�¨�³���í�� �å�Ž�è�—�� �á�®�ç�� �ª�è�ç�Ž�ã�� �ò�ç�•�­�î�ç�Ž�Ÿ�� �Þ�ã�Ž�·�� �Ž���•�� �ñ�•�¬�Ï
���ª�·�Ž�‘���ò�ã���å�Ž�ô�ë�Ž�ã���ñ�í�­�û���í���â�_���W�è�*�t���í���Ú�)�î�Û���å�Ž�˜�³�î�!)2���í��4���í��

5�� ������ �–�³�ü�‘�î�à�Û�� �¯�•�� �é�©�Ž�Ô�˜�³�•�� �Ž�‘�� �å�•�­�î�ç�Ž�Ÿ�� �æ�ó�•4�����å�•�­�î�ç�Ž�Ÿ�� �ì
�ª�è�è�Û�� �ò�ã�� �­�Ž�Ü�·�� �•�­�� �Ú�)�î�Û�� �����­�©�� �í�� �é�©�î�‘�� �Ê�ó�®�³�� �Ž���•�� �­�©�� �µ�­�•�î�3

���­�Ž�ô�´�‘���å�©�­�î�§���•�¬�Ï���ª�è�·�Ž�‘���ò�ã���º�ó�®�£)5�í6.(��
�� �����­�î�Ã�� �ê�‘�� �í�� �ª�è�˜�´�ë�� �ê�ó�¬�Ð�—�� �Ý�Ž�£�� �­�©�� �ê�˜�³�î�ô�!�� �å�•�­�•�©�� �ê�ç�Ž�·

���í�� �é�ª�ç�•�­�� �å�í�V�‘�� �ê�‘�� �å�Ž�ë�©�¯�•�� �•�­�� �é�ª�·�� �â�À�ë�� �ê�ä�ô�ç�� �ñ�Ž�ë�•�¬�Ï�� �•�—�®�ã
���ò�ä�ì�ã�� �¶�Ø�ç�� �å�Ž�ô�ë�Ž�ã�� �í�� �í�­�û�� �í�� �â�_�� �ì�•�¬�Ï�� �¶�ë�Ž�Û�� �­�©�� �–�ì�Ÿ�� �æ�ó�•�� �ê�‘

���ª�ç�­�•�©)2�í4�í7.(��
��

�ò�³�­�®�‘���µ�í �­���í���©�•�î�ã 
����

�� ���ü�’�×�� �ê�Û���ñ�­�î�Ä�ç�Ž�t�� ���•�­�•�©�� �ê�ç�Ž�·�� �ò�×�Ž�Ô�—�•�� �ª�ô�»�� �ì�ª�·�� �é�­�Ž�·�•���å
���é�P�ç�ü�³���¡�®�Ã���ò�—�Ž�ã�ª�Ø�ã���ñ�Ž�ë���ñ�­�•�©�®�‘���ê�ç�î�s���á�Ž�p�•���ò�!���­�©���ì�­�°�§���­�©

)�å�Ž�ô�ë�Ž�ã�� �ê�ß�+�� ���–�Ó�®�3�� �•�­�î�»�� �����­�•�°�‘�•�� �í�� �µ�í�­�� �å�©�®�Û�� �•�ª�ô�!�� �ñ�•�®�‘
���­�î�Ã�� �ê�‘�� �ñ�­�•�©�®�‘�� �ê�ç�î�s�� �ì�å�Ž�ô�ë�Ž�ã�� �ê�ß�+�� �ª�ô�»�� �ñ�•�®�‘�� �•�³�Ž�è�ã
���¯�Ž�³�� �–�³�©�� �� �Ò�Û�� �Ý�•�®�—�� �í�� �V�3�� �å�î�˜�Ü�ç�ü�!�î�‹�¯�� �ñ�Ž�ë�­�î�—�� �Ž�‘�� �ò�¸�ó�Ž�ã�¯�•

�å�Ž�˜�³�®�ì�·�� �Þ�£�•�î�³�� �ì�å�Ž�3�®�3�� �ž�ô�à�§�� �Þ�ã�Ž�·�� �é�Ž�4�˜�´�ó�•�� �­�Ž�ì�)�� �­�©���ì�­�î�ç��
���ª�è�Ô�³�•�� �í�� �æ�ä�\�� �ì�� �ñ�©�� �ñ�Ž�ë�� �é�Ž�ã�� �ò�Ã�� �å�Ž�ó�¯�Ž�Ï�� �Þ�£�Ž�³�� �í�� �B�°�ç�•�­�ª�è�‘

1378�–�Ó�®�3���á�Ž�p�•��. 
 
 
 
 
 
��

 
1-Group or Experts on the Sclantlric Aspects of Marine Environmental Protection 
2- Comb jetties     3- Sea Walouts 
4-Collobtasts 

 
 
 

�� ���P�ã�� �í�©�� �Ö�ä�Ë�� �¯�•�� �å�Ž�3�®�3�� �ž�ô�à�§�� �­�©�� �ñ�­�•�©�®�‘�� �ê�ç�î�s���Ž�‘�� �ñ
�� �Ö�ä�Ë�� �¯�•�� �­�î�ç�� �Þ�£�Ž�³�� �­�©���ì�å�î�˜�Ü�ç�ü�!�î�‹�¯�� �­�î�—�� �¯�•�� �é�©�Ž�Ô�˜�³�•4���ñ�P�ã��

���S�ç�Ž�³���Ú�ó���ê�ä�¸�)���Ž�‘���Ò�Û���Ý�•�®�—���­�î�—���W�è�*�t�í���Õ�î�Ó�­�î�—�¯�•���é�©�Ž�Ô�˜�³�•�Ž�‘
�–�Ó�®�3�� �á�Ž�p�•�� �P�ã�� �����í�� �å�Ž�ó�¯�Ž�Ï�� �Þ�£�Ž�³�� �¯�•�� �ñ�­�•�©�®�‘�� �ê�ç�î�s�� �ñ�•�®�‘

�� �Õ�Ž�ä�Ë�•�� �­�©�� �Ò�Û�� �Ý�•�®�—�� �­�î�—�� �¯�•�� �Ž�ì�è�—�� �B�°�ç�•�­�ª�è�‘15�� �Ž�—��20���ñ�P�ã��
�ª�·���é�©�Ž�Ô�˜�³�•.��

�� ���ü�‘�� �ì�ª�ô�»�� �¯�•�� �ª�Ì�‘�� �Ž�ë�� �ê�ç�î�s���ê�‘�� �é�ª�ç�¯�� �•�­�î�»�� �ê�‘�� �ê�à�»�Ž�Ó
�ª�ç�ª�·�� �Ê�×�•�í�� �ê�Ì�ß�Ž�Ä�ã�� �©�­�î�ã�� �í�� �Þ�Ø�˜�è�ã�� �é�Ž�4�¸�ó�Ž�ã�¯�•�� �����¯�•�� �²�!

���á�î�à�Ë�� �é�ª�Ü�¸�ç�•�©�� �ñ�+�î�ß�î�ô�‘�� �é�Ž�4�¸�ó�Ž�ã�¯�•�� �ê�‘�� �Ž�ë�� �ê�ç�î�s�� �Ý�Ž�Ø�˜�ç�•
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���²�Ü�Ë���á�î�ó�­�•�î�Û�•���í�� �®�¸�‘���•�•���å�í�­�©���­�©�� �Ž�ë�� �ê�ç�î�s�� �¯�•�� �­�î�ç���ò�ó�Ž�ó�­�©
�ª�ó�©�®�3���ê�ô�a���â�à�ô�Ó���W�è�*�t���í.��

�� �����–�ô�’�œ�—���¯�•���ª�Ì�‘���Ž�ë���ê�ç�î�s���ì�Ö�ô�×�©���ò�ó�Ž�³�Ž�è�·���í���ê�Ì�ß�Ž�Ä�ã���ñ�•�®�‘
�ã�®�Ó�� �­�©�W�ß�Ž4�� �������î�Ü�³�í�®�Ü�ô�ã�� �í�� �ò�ä�¸�)�� �í�©�� ���î�ß�� �¯�•�� �é�©�Ž�Ô�˜�³�•�� �Ž�‘

Invert�ª�è�˜�Ó�®�3�� �­�•�®�×�� �ê�Ì�ß�Ž�Ä�ã�� �©�­�î�ã���� �����Q�·�•�©�� �Ž�‘�� �å�•�­�•�©�� �ê�ç�Ž�·
���¯�•�� �ê�ç�Ž�3�•�ª�Ÿ�� �ê�§�Ž�·�� �­�©�� �®�ó�¯�� �Ú�ó�+�î�ß�î�ô�‘�� �í�� �ò�ç�Ž�ä�˜�§�Ž�³�� �•�Ž�ô�»�î�¼�§

���ª�ç�­�•�©���ñ�Ž�Ÿ���å�Ž�ô�ë�Ž�ã���ê�ß�+)9�í4�í8.( 
1���� ���ñ�•���ê�ç�Ž�·���ê�¤�Ô�»���Ò�ó�©�­���–�¸�ë��
2���� ���ò�ã�­�©�í�°�ã���Ž�ó���ò�ä�ô�¸�ç�•�°�ã���•�ü�À�Ë 
3���� �•�î�3���é�Ž�4�˜�³�©���B�Ž�Ë���•�ü�ô�Ü�¸�—���©�î�Ÿ�í���µ�­ 
4���� ���å�Ž�ë�©���Þ�‘�Ž�Ø�ã���ò�´�£���ê�ô�£�Ž�ç���Ú�ó 
5���� ���ò�Ë�Ž�Ó�©���ñ�Ž�k�î�à�³���Q�·�•�ª�ç)�–�´�ô�³�î�—�Ž�s( 
6���� ���¯�•�� �Ž�ë�� �é�P�ç�ü�³�� �ñ�Ž�ë�­�í�ª�ã�� �Ñ�ü�§�� �®�‘�� �å�•�­�•�©�� �ê�ç�Ž�·�� �­�©�� �–�Û�®�£

�©�V�3���ò�ã���á�Ž�p�•���å�Ž�ë�©���Ñ�®�Ã. 
 

���á�Ž�ç���ê�‘���ñ�•���é�©�­���ñ�•�­�•�©���å�•�­�•�©���ê�ç�Ž�·Tentaculata�ª�è�·�Ž�‘���ò�ã������
���ì�é�©�î�‘�� �å�Ž�ë�©�� �Ñ�•�®�Ã�•�� �­�©�� �� �ñ�Ž�k�î�Û�Ž�˜�ç�Ž�—�� �ñ�•�­�•�©�� �é�©�­�� �æ�ó�•�� �©�•�®�Ó�•

�ç�ª�‘���ñ�•�­�•�©���ò�§�®�‘���Þ�‘�Ž�×���í���ê�§�Ž�·���ê�§�Ž�·���ñ�Ž�ë���Ý�î�Û�Ž�˜�ç�Ž�—���Ž�‘���©�®�3���ò
���Þ�œ�ã���ì�ª�è� �̃´�ë���Ñ�ü�Ï���­�©���å�ª�·���Ê�cPleurobrachia���¯�•���å�ª�‘���ò�§�®�‘���­�©���í��

���Ý�î�Û�Ž�˜�ç�Ž�—���Ž�‘���1�­�°�‘���ò�ç�Ž�ë�©���•�ß�í�©���ñ�•�­�•�©���í���é�©�®�¸�Ó���ò�Û�ª�ç�•���W�Ó�®�Ã
���Þ�œ�ã���ª�è�·�Ž�‘���ò�ã���Ñ�ü�Ï���å�í�ª�‘���ñ�Ž�ëMnemiopsis.��

��
���ž�ó�Ž�˜�ç����

�� ���Ý�� �Ž�³�� �é�Ž�ã�� �ñ�©�� �ñ�Ž�ë�� �ñ�­�•�©�®�‘�� �ê�ç�î�s�� �­�©1378���é�P�ç�ü�³�� �â�Û�•�®�—�� �ì
�ô�»�� �ñ�Ž�ë���é�ª�·���ª�����å�Ž�ô�ë�Ž�ã���±�í�®�Ë�����©�î�‘���©�Ž�ó�¯�������æ�ä�\���é�Ž�ã�� �­�©�� �Ž�ã�•

�Ž�»�î�¼�§�� �í�� �����ª�£���­�©�� �í���P�ä�Û�� �­�Ž�ô�´�‘���ª�ô�»�� �å�•�°�ô�ã���ì�Ý�Ž�³�� �å�Ž�t���ª�è�Ô�³�•
�©�î�‘�� �ê�ç�î�s�� �ª�è�)�� �����é�Ž�ã���æ�ä�\�� �­�©�� �é�ª�·���ª�ô�»�� �ñ�Ž�ë���ê�ç�î�s���ê�Ì�ß�Ž�Ä�ã�� �W�£

���±�í�®�Ë�� �W�‘�� �­�©�� �ñ�ª�ó�ª�Ÿ�� �å�•�­�î�ç�Ž�Ÿ�� �ì�­�î�ç�� �í�� �å�Ž�ó�¯�Ž�Ï�� �é�Ž�4�˜�´�ó�•�� �¯�•
���ê�‘���–�ë�Ž�’�·���Þ�ô�ß�©���ê�‘���•�ª�˜�‘�•���­�©���ê�Û���ª�ç�ª�·���é�ª�ë�Ž�¸�ã���å�Ž�ô�ë�Ž�ã���±�í�®�Ë

�� �å�Ž�ô�ë�Ž�ã1���µ�­�•�°�3�� �ò�ã�î�‘�� �®�Ÿ�Ž�ì�ã�� �ñ�Ž�ë�� �é�P�ç�ü�³�� �Ž�‘�� �°�ô�4�ç�•�®�‘�� �Ú�·��
�©�î�‘�� �­�°�§�� �­�©�� �é�ª�·�� �����•�Ž�ô�»�î�¼�§�� �ê�Ì�ß�Ž�Ä�ã�� �í�� �ñ�ª�Ì�‘�� �ñ�Ž�ë�� �ò�³�­�®�‘�� �B�í

���ê�§�Ž�·�� �ê�‘�� �Ö�à�Ì�˜�ã�� �å�Ž�ó�°�‘�•�� �æ�ó�•�� �ê�Û�� �©�®�Û�� �º�¨�¸�ã�� �Ž���•�� �Ú�ó�+�î�ß�î�Ó�®�ã
�ü�’�×���í���é�©�î�‘���å�•�­�•�©���ê�ç�Ž�·�������ª�ç�•���é�ª�¸�ç���µ�­�•�°�3���­�°�§���ñ�Ž�ó�­�©���­�©����

���Þ�Ü�·1���í��2.(��
�� ���3�®�ì�ã�� �ò�‘�� �¹�î�¼�§�­�©�� �Ê�‘�Ž�è�ã�� �ê�‘�� �É�î�Ÿ�­���ñ�Ž�ë�� �å�î�˜�Ü�ç�ü�!�î�‹�¯�� �í���å�Ž

���á�î�à�Ë�� �å�Ž�³�Ž�è�·�­�Ž�Û�� �Ž�‘�� �®�È�ç�� �Ý�©�Ž�’�—�� �í�� �±�Ž�`�� �W�è�*�t�� �í�� �­�°�§�� �ñ�Ž�ó�­�©
���©�î�Ÿ�í���®�‘���U�’�ã���µ�­�•�°�3���á�ª�Ë���ì�å�Ž�§�•�­�Ž�˜�³�•���W�è�*�t���í���ê�ô�³�í�­���ò�ã�©�Ž�Û�•

�ª�ç�©�î�s�� �ª�ô�ó�Ž�—�� �•�­�� �­�°�§�� �ñ�Ž�ó�­�©�� �­�©�� �å�•�­�•�©�� �ê�ç�Ž�·�� �����æ�ó�•�®�‘�Ž�è�‘
���Â�³�î�—�� �­�Ž�‘�� �W�˜�´�r�� �ñ�•�®�‘�� �­�°�§�� �ñ�Ž�ó�­�©���­�©�� �ê�§�Ž�·�� �æ�ó�•�� �©�•�®�Ó�•�� �©�î�Ÿ�í

�­�•�°�3�� �ò�—�Ž�Ø�ô�Ø�^�� �â�ô�—�� �æ�ó�•���ñ�­�î�ì�c�� �ñ�Ž�ä�ô�³�� �ê�Ü�’�·���¯�•�� �å�•�� �â�à�ô�Ó�� �í�� �µ
���å�•�®�ó�•���ò�ã�ü�³�•�������é�Ž�ã���–�¸�ì�’�ó�©�­�•���á�í�©79�����ª�ó�©�®�3���¶�¨�!. 

��
��

1- Jelly fish 
����
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���Þ�Ü�·1�����©�®�3���å�•�­�•�©���Ý�î�Û���Ž�˜�ç�Ž�—���¯�•���ñ�•���ê�ç�î�ä�ç(Cydippida ) 

��
�� �����²�è�Ÿ���ê�‘���•�­���­�î�‘�°�ã���å�•�­�•�©���ê�ç�Ž�·���Ö�à�Ì�—���ì�ê�ô�ß�í�•���ñ�Ž�ë���ò�³�­�®�‘

�� �ª�ë�©�� �ò�ã�� �å�Ž�¸�ç�� �Ò�à�˜�n�� �ñ�Ž�ë�� �ê�ç�î�3�� ���� �Þ�Ü�·1�í2�� ���•�®�‘�� �Ž�ã�•���ñ
���ì�ò�—�Ž�Ø�ô�Ø�^�� �â�ô�—�� �ì�Ž�ë�� �ê�ç�î�s�� �ê�ç�î�3�� �í�� �²�è�Ÿ�� �Ö�ô�×�©�� �ò�ó�Ž�³�Ž�è�·
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Abstract 

 
The Survey was from 2002 to 2003 in the Iranian Coasts of the Caspian Sea. The 
gut contents of Mnemiopsisin the Caspian Sea include a wide variety of prey, Whit 
84 % of items being Zooplankton prey. The maximum Zooplankton prey was 
Copepoda  (34 %) and Minimum prey was Cladocera with 0.75 percentage . In this 
study we showed fish eggs (% 3) and Mollusca (4.2%). Mnemiopsis consumed 
Phytoplankton, Maximum items prey was Chrysophyta with 67 % and minimum 
was showed Pyrrophyta (3.7 %). The highest prey of M.leidyi observed young 
specimens and the lowest prey have been adult M.leidyi. In this study, We have 
Showed Ctenophore cannot digest   phytoplankton. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Introduction  
 
In the 1980s, the introduction of a new species (a lobate ctenophore, 
Mnemiopsis leidyi) into the Black Sea radically affected the whole 
ecosystem (Vinogradov 1989; Kideys 1994). This species had a negative 
impact on the most dominant fish of the Black Sea, the anchovy Engralius 
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encrasicolus, though competion for the edible zooplankton as well as 
consumption anchovy eggs and larvae in the Black Sea. The mass 
occurrence of Mnmiopsis was one of the most important reasons for the 
sharp decrease of anchovy and other pelagic fish stocks in the Black Sea 
(Kideys 1994). 
Meantime possibility of its introduction into other neighbouring sensitive 
ecosystems, notably the Caspian Sea, has been mentioned (Dumont 1995; 
GESAMP 1997). And, as expected, this ctenophore reported from the 
Caspian Sea by November 1999 (Ivanov et al.2000).   
Ivanov et al. (2000) suggested that this ctenophore were transported with 
ballast water taken aboard in the Black Sea or the Sea Azov (where 
Mnemiopsis occurs in warm months) and released after ballast-loaded ships 
passed through the Volga Don Canal and the shallow freshwater North 
Caspian Sea, into the saltier Central or South Caspian. 
Since M.leidyi is a voracious predator on zooplankton, catches of the main 
zooplanktivorous fish, Kilka (Clupeonella spp.), are reported to countries 
since 2001 (kideys et al. 2001a,b). For example, the Kilka (Clupeonella spp.) 
catches of Iran initially dropped to 64-thousand tones in 2000 and to 45-
thousand tones in 2001, from 82 �± and 83-thousand tones in 1998 and 
1999,respectively (kideys et al. 2001a). So within 2 years, an almost 50 % 
decrease in the Kilka catches of Iranian fishermen has occurred, with a 
minimum of 15 million Us dollars in economic loss. Similary, Azerbaijan Kilka  
catches dropped to 9 thousand tones in 1999 and 18-thousand tones in 
2000 (Kideys et al. 2001b). So, for Azeri fisheries, this too represents about 
a 50% decrease in the Kilka catches between 1999 and 2001. Russia 
catches have also been reported to have decreased remarkably (Shiganova 
et al. 2001a) . 
Due to damage observed in the Black Sea, there has been a fast response 
over the presence of Mnemiopsis in the Caspian Sea. Since Mnemiopsis is 
a voracious predator on zooplankton, both abundant small pelagic fishes 
feeding on zooplankton as well as  large predators feeding on these fishes 
such as white sturgeon (Huso huso) and endemic Caspian Seal (Phoca 
caspica) would be under significant threat in the Caspian Sea (Kideys et 
al.2001). 
Despite recognition of  the problem, there is not  published study on the M. 
leidyi   feeding in the Caspian Sea. 
In this study, Survey  Ctenophore (Mnemiopsis leidyi) feeding in the Iranian 
coasts of the Caspian Sea.  
 
 
 
 
 
 

Materials and methods  
 
Mnemiopsis leidyi   were collected from 5 to 20 m depth in the  Iranian 
coasts of the Caspian Sea, During August 2002 �± October 03. Mnemiopsis 



 18

leidyi   was sampling using  a 500 micron mesh sized METU net (diameter 
50 cm with large bucket suitable for Mnemiopsis). Samples were obtained 
via  horizontal towing from the bottom to the surface. At the end  of  each  
tow, the net was washed from the exterior ,and the cod end was passed into 
a container immediately to enumerate ctenophores by naked eye. 
The ctenophores were sorted into length groups of  0-5 mm, 6-10 mm, 11-15 
mm and so on, for size measurements (total length including lobes) in glass 
petri dishes using a ruler. A total of 800 individuals  were measured and 
grouped in this way. Animals were fixed  with 4 % formaldehyde  and 
transported to the laboratory. Stomach contain of M.leidyi  was distinguished 
with microscope  and distinguish  key of Caspian Sea Invertebrate. 
Then, we  have taken photo from zooplankton  of  M.leidyi Stomach .   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Results  
 
There was stomach contain of Mnemiopsis  in the Iranian coasts of the 
Caspian Sea, Zooplankton 84 % and Phytoplankton 16 % (Fig. 1). 
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The gut contents of Mnemiopsis include a wide variety of prey (zooplankton) 
taxa, Acartia and Acartia Nauplii (Copepoda) 34.17 %, Copepoda egg 7.05 
%, Balanus (Cirripedia) 18.6 % , Ciliata 4.2 %, Bivalvia (Mollusca) 2.85 % , 
Podon (Cladocera) 0.75 % , Branchionus (Rotatoria) 5.99 % , Rotatoria egg 
1.35 % , Fish egg 3.15 %  and Digest zoo 5.7 % (Fig 2). 
The most abundance of phytoplankton in guts were  Thalasionema 
(chrysophyta phylum) 66.97 % , Oscillatoria (Cyanophyta  phylum) 2.75 % , 
Phacus (Euglenaphyta phylum) 5.5 % Prorocentrum (Pyrrophta phylum) 3.7 
% and Senedesmus ( Chlorophyta phylum) 21.7 % (Fig. 3). 
 
The maximum and minimum prey consumed by Mnemiopsis  was showed in 
0-5 mm and 40-45 mm length group with average 5.82 ind and 1.36 ind (Fig. 4).  

 
The maximum  consumed zooplankton  was observed with mean 4.42 ind 
(Rotatoria egg)  and the lowest  prey consumed was showed (Bivalvia) with 
average 1 ind in August. In September, the maximum M.leidyi feeding was 
from Bivalvia with average 3.4 ind. The most consumed zooplankton 
(Rotatoria egg) was observed with average 6 ind in October.The maximum 
prey consumed was  showed fish egg with mean 4.5 ind (Fig. 5).      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Discussion 
 
This study showed M.leidyi can not prey selection, Mnemioipsis leidyi 
ingests  zooplankton and phytoplankton and  any organism (Fig. 1). 
Prey selection  does not appear to be strong in Mnemiopsis, since many 
authors have concluded ther is no selection (Purecell et al.,2001). M.leidyi is 
a macrophage capable of eating rather large prey (at least 1 cm long), It 
consumes own young ,the eggs and larvae of anchovy and apparently 
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juveneile medusas (Malyshev et al., 1993). The gut contents of Mnemiopsis 
in U.S. estuaries include a wide variety of prey taxa, with 75-93 5 of the 
items being copepods, copepod nauplii, Bivalvia veligers. Other common 
prey items include polychaete larvae, cladocerans crab and shrimp larvae, 
In Chesapeake Bay including copepod nauplii (59 %), copepods (38 %), 
bivalve veligers (1.6 %), Cladocerans (0.8 %)  (Purcell, unpublished). 
 In the Black Sea overall, the gastrovascular cavities of Mnemiopsis leidyi 
individuals contained the following food components, in descending oral of 
frequency: Copepoda (50 %), Mollusca (40 %), fish eggs and larvae (1 %), 
Cladocera (1 %) and other (8%) (Mutlu 1999). These study confirm with 
results of M.leidyi feeding in the Caspian Sea (Fig .2,3) 
 
Contain Stomach of M.leidyi in the Caspian Sea was observed zooplankton  
(84 %),Thoes    were included Copepoda, Cladocera, Mollucsa larvae, 
Cirripedia, Fish eggs �« (Fig. 1,5). 
Density, biomass and diversity of zooplankton and meroplankton decreased 
month after month with expanding M.leidyi in all region, Comparing July and 
August, density decreased some 17 times in the Northern Caspian (this 
decrease mainly resulted from a drop in the larvae of benthic organisms, 
which comprised of 74 % of the total in July). In the Middle Caspian, 
Zooplankton fell to half and in the South to one third  of its previous value 
(Shiganova 2002). 
Surveys showed in the Iranian coasts of the Caspian Sea, Copepoda, 
Cladocera and Rotatoria sharp decreased during August to October and 
M.leidyi biomass was increased during the same (Bagheri  and  Kideys, 2002). 
After the invasion of Mnemiopsis a precipitous decline occurred in the 
numbers of mesozooplankton in the Black Sea, Since the summer of 1989, 
the abundance of Paracalanus parvus, Oithona similes, Acartia clausi, all 
species of cladoceras  and polycheate and gastropod larvae have 
decreased, particularly in the upper layer and coastal area Species such as 
O.nana and representatives of the family pontellidae completely 
disappeared from samples ( Purcell et al., 2001)     
The study stomach  contain of Kilka (Clupeonella) was showed  in the 
Iranian coasts of the Caspian Sea,  Kilka  consumed from Copepoda and 
Cirripedia, Perhaps  feed compact M.leidyi with kilka was decreased   kilka  
stock (Bagheri et al.,unpablished)..   
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Fig 5 : Average prey zooplanktonin by M . le id y i in diffrened month (2002-03) 
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Abstract  
 
The species of Beroe ovata has some advantages that can be best candidate for control of  

Mnemiopsis population size in the Caspian Sea. 

This study was done in many sites and was performed at different salinity treatments .  

Survival and growing of  Beroe ovata eggs were studied .Results showed that Beroe 

specimens can produce in Caspian water and the  Beroe larvae can grow in the Caspian Sea 

water but the values is low and mortality is high.  

Fecundity individual of Beroe in the Black Sea water was higher than other experimental 

that produced a total of  17427 ova .   

Results showed a lot of eggs in Caspian sea water were destroyed and could not developed 

but the results near to Black sea with fresh specimens was better and more values of ova  

were hatched to larvae.   

The results survey of mesocosm tanks showed most of ova and larvae have been obtained 

from the tanks where individuals Beroe were with Mnemiopsis.  

The difference between reproduction in Black sea and Caspian sea treatment s could be 

connected with effect of lower salinity and stress conditions acclimation for the Caspian 

Sea salinity.  

 

 

 

 

 

 

 

Introduction  
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  Outbreak of Mnemiopsis leidyi in the Black and Azov Seas greatly affected their 

ecosystems and fish stocks. But in 1999 bloom of new invader another ctenophore Beroe 

ovata occurred in the Black Sea.  Beroe ovata feed exclusively zooplanktivorous 

ctenophores  first of all  Mnemiopsis leidyi. Resulted from this invasion  the Black Sea 

ecosystem began rapidly recover. 

 In 1999  Mnemiopsis leidyi was introduced to the Caspian Sea from the Black  Sea with 

ballast waters from the ships (Esmaeili et al., Ivanov et al., 2000; Shiganova et al., 2001).  

  Appearance of predatory comb jelly B. ovata consuming M. leidyi sharply decreased its 

population (11�±20  fold within 10 days) and considerably enhanced the process of 

ecosystem recovering on the  main components of the Black Sea pelagic ecosystem-

zooplankton and fish as well as their eggs and larvae (Shiganova, 2003)  

 The species of Beroe ovata has two outstanding advantages that can be best candidate for 

control of  Mnemiopsis population size in the Caspian Sea firstly, it is highly specific in its 

feeding, so that even its larval stage feeds on M.leidyi larvae. Secondly, its reproductive 

rate and fecundity are almost as great as that of M.leidyi, so that its population can grow at 

similar rates to its prey (Shiganova et al., 2003). 

   At 2001-2002  propagation experiments with the aim of mass culture of Beroe ovata in 

Caspian Sea water prepared in the laboratory that  the results were  unsuccessful since the 

both the spawning and hatching rates were very low and, none of the larvae developed into 

adults (Kideys et al., 2001, 2002). 

   In order to understand the feasibility of Beroe introduction, as an effective predator on 

Mnemiopsis, into the Caspian Sea, experiments on survival and reproduction of Beroe in 

Caspian Sea water (12.6 ppt salinity)  were performed.  

 

This experiments focus on reproduction experiments to identify probability Beroe ovata to 

reproduce in the Caspian Sea water, to hatch larvae  and to develop . 

 

 

 

 

Material and Methods 

   Experimental was performed three treatment of salinity, the Black sea water �����Å , Mixed 

water �����Å  and Caspian water �����Å .  Beroe ovata,  were placed individually in jars, Beroe 

were transferred into the Caspian water after acclimation.  
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   To experiments on growth and survival of Beroe larva, the collected eggs from jars were 

placed in the same treatments and surveyed after 2 and 4 days.   

  Individuals of Beroe ovata were brought from Turkey and were sent to Guilan province 

for reproduction studies and another part were sent to Mazandaran province for both of 

reproduction and Mesocosem studies although about half of specimens were died 2 days 

later arrive to Iran.   

Some of this specimens were in the Black Sea water with salinity �����Å  and another part of 

specimens had been acclimated in salinity �����Å of the Caspian Sea water in Sinop. After 

transportation and during acclimation aquariums with Beroe specimens were examined for 

ovae and larvae availability.   

The Jars were examined every day  for ova and larvae with seawater filtered thought  55 

�—�P���P�H�V�K�����7�K�H���R�Y�D���D�Q�G���O�D�U�Y�D�H�� �Z�H�U�H�� �F�R�O�O�H�F�W�H�G���I�R�U���K�D�W�F�K�L�Q�J�� �D�Q�G���G�H�Y�H�O�R�S�L�Q�J�� �V�W�X�G�\�L�Q�J���Zhere 

Mnemiopsis tissue small pieces were used as food. 

Most of individuals were used to mesocosm experiment that each tank was checked for 

ovae and larvae for five days. Also we continued reproduction study with 3 Beroe from 

Mazandaran and 6 Beroe were brought from Caspian Sea bony fishes research center in 3 l 

aquariums. Some of ovae and larvae were put in Vase incubators. 

For control we had 1 Beroe, length  30 mm  in the Black Sea water that was alive during of 

study In Anzli and Mazandaran. 

 

Results:  

     Reproduction studies with freshly specimens in Sinop laboratory have been  showed  

Beroe ovata  produce ova and larvae in Caspian sea water with �����Å  salinity however it  

was  much  less  than  Black  sea  18���Å����water  and  the  Mixed water 15���Å��.  

  Ova can be hatched and  developed in Caspian sea water with a little values but it was 

higher in Black sea water. Survival rate was the highest in Black sea water than another 

treatments after 4 days with a  little value.  

 

    

 

At  two first day when the specimens arrive to Caspian sea bony fishes research center we 

obtained 324 ova and 2 larvae from 15 specimens  of  6 container. After that during  

7 days when specimens were alive we obtained  335 ova and 40 larvae that 47 % of ova 

were destroyed not achieving development  and 40 % of larvae were died.  
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The specimen with 36 mm length feed for some days and produced total of 235 ova and  8 

larvae during of study . 

  In Sari Ecologic academy we found 100 ova 1 stage during acclimation of specimens 16 

Beroe in  aquarium 9 liters also was found 2 ova and 6 larvae from Caspian Sea water 

aquarium that had been brought from  Anzali. 

  Reproduction rate in first experiments was very low at temperature 220 C in Caspian sea 

water, we obtained from 2-9 ovae from largest individuals and from 1 to 8 ovae. The 

individuals less than 48 mm in these experiments did not spawn. 

  we obtained 20 to 61 ova (mean 37) and 5 to10 larvae from 3 specimens of Anzali and 

Mazandaran. 

   In four three litters aquariums we held Beroe without  checking  reproduction rate for 

four days and we obtained larvae among them. We found one larvae with 5 mm length, 

other larvae were at different stages of development but most of them were 1.2�±2, 1 mm.  

Results of ovae developing  in Caspian and Black sea water showed the hatching and larvae 

survival was less much than Sinop, all of ovae were destroyed and 2.7 % larvae were alive 

in Caspian water. We did not obtained developed larvae from the vase incubator. 

Fecundity of Beroe in the Black Sea water (control specimen) was higher where this 

specimen fed very well especially in Anzali  and produced a total of  17427 ova during 

study . 

   The results survey of mesocosm tanks was shown in table 3. Totally we had 863 ova and 

188 larvae from tanks.  Most of ova and  larvae  (79.14 % ova and 68% larvae) have been 

obtained from the tanks where individuals Beroe were with Mnemiopsis, we had 

reproduction in these tanks every day (Table 1). We had much lower numbers of ova and 

larvae, where Beroe was without Mnemiopsis, only with zooplankton (20.86% ova and 

32% larvae). 

 We had ova and larvae only  once or two times in each tank (Table 1). Approximately 

more of observed larvae had not good situation from tanks surveys (Fig. 10).    

 
 
 
 
 
 
 

Table 1   Reproduction  of Beroe ovata in tanks. 
 

Numbers of Beroe ovae and larvae 

N
o 

T
a

n k 

Conte nts Initial  
numbe rs of 

Beroe 

Initia l size  
mm 

22.09.03 24.09.03 25.09.03 26.09.03 27.09.03 
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&  
(number at 
beging of 

reproductio
n checks) 

O
va
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a
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rv

a
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va

 

la
rv

a
 

O
va

 

la
rv

a
 

o
va

 

la
rv

a
 

 
1 

Zooplankton 
+Beroe 7  (5) 35.6�r8   90 0 0 0 0 0 0 0 

 
2 

Zooplankton 
+ 
Mnemiopsis+ 
Beroe 

7 (5) 37.7�r8.5 263 38 120 0 0 90 60 0 60 0 

 
5 

Zooplankton 
+Beroe 7  (1) 31.3�r 9.5   30 30 0 0 0 0 _ _ 

 
6 

Zooplankton 
+Beroe 7  (3) 34.2�r6   30 0 30  0 0 _ _ 

 
9 

Zooplankton 
+Beroe 7  (5) 29.5�r13   0 0 0 30 0 0 0 0 

 
10 

Zooplankton 
+ 
Mnemiopsis+ 
Beroe 

7  (4) 39.1�r7   180 0 0 0 0 0 0 0 

 
Discussion  

    These results are showed that Beroe can  reproduce and larvae can hatch in the Caspian 

Sea water.  These experiments for reproduction and development ovae and larvae were 

more successful than in previous two years in Iran by Kideys et al. (2001, 2002). However 

some larvae did not develop and ovae did not hatch in some of our experiments.  

   Studies  on reproduction of Beroe ovata in Iran last years showed only a few of  eggs 

(<20 eggs) were developed and hatched in Caspian sea water where  they did not grow, the 

results from  Marmara Seawater was better and were produced more eggs however  more 

than 90% of them were not fertilized and did not develop that 138 eggs of B. ovata from 

which 7 larvae had been hatched  (Kideys et al., 2002).  

  In these experiments for reproduction and development we obtained as much as  numbers 

of ovae and larvae than  experiments conducted in the Caspian Sea water  near the Black 

Sea from fresh collected and immediately acclimated for the Caspian salinity individuals in 

the Southern branch of Sirshov Institute of Oceanology RAS in Gelendzhik  (Shiganova 

unpublished) however the number of ovae and larvae were less much in Caspian sea bony 

fishes research center and Caspian sea Ecology Academy. 

  Egg number depends greatly on temperature and feeding conditions, morphological data 

shows that upper limit of eggs number in favorable condition is about 2000�±3000 per day 

for large-sized animal  (Arashkevich,  unpublished)  . 
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In this study hatching success and growth rate of larva had  very low values even for ovae 

and larvae in Black sea where they did not developed .  

    In generally  we can conclude that Beroe larvae can grow in the Caspian Sea water 

though their grow rate is slow and mortality is high.  

   This difference could be connected with effect of lower salinity and stress conditions 

acclimation for the Caspian Sea salinity. Examination of Mnemiopsis fecundity showed 

that in the Caspian Sea its fecundity more than in two times lower than in the Black Sea 

water (Shiganova unpublished). Finenko (unpublished) supposed to transfer ctenophores to 

lower salinity at the stages of eggs or early larvae, they die and suggested a long 

preliminary acclimatization of juvenile animals that can be affect upon the salinity 

resistance of both adult and embryos and larvae produced by them and as a result the 

survival range can be shifted towards lower salinity. 

 

 

 

 

 

 

Fig .1A                                                           Fig. 1B 
Fig 1) Ova and larva of Beroe from Black sea water ( A) and larvae ( B)in Caspian sea 

water   from Sinop experiments 
 

            Fig. 6A                                        Fig 6B                          Fig. 6C (photo by M. Rostamian) 

Fig.. 6 ) New ovae ( a) and  ova developing ( b) and  larvae (c ) of Beroe ovata from 
Caspian sea water at Iran experiments 
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                         Fig. 8A                                                               Fig. 8B 
Fig. 8 ) New Ovae (a) and not developed  ovae  after 3 days (b) of  Beroe ovata 

                       from Black sea 
 
 

 

      Fig 9 ) destroyed ovae in Caspian water          Fig. 10) The died egg from mesocosem tank  
                from sinop experiments     
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�a�Z�n�b�d�k�b�j�h�\�Z�g�h�� �d�Z�l�Z�k�l�j�h�n�b�q�_�k�d�h�_�� �i�Z�^�_�g�b�_�� �m�e�h�\�h�\�� �i�e�Z�g�d�l�h�g�h�y�^�g�u�o�� �j �u�[��

�:�a�h�\�h-�Q�_�j�g�h�f�h�j�k�d�h�]�h�� �[�Z�k�k�_�c�g�Z (�D�b�^�_�r, 1994; �<�b�g�h�]�j�Z�^�h�\�Z, �R�m�r�d�b�g�Z, �b�� �^�j. 

1995).     

 �M�q�b�l�u�\�Z�y�����q�l�h���j�u�[�g�Z�y���h�l�j�Z�k�e�v���D�Z�k�i�b�c�k�d�h�]�h���f�h�j�y���m�`�_�������i�h�k�e�_���\�k�_�e�_�g�b�y��

�]�j�_�[�g�_�\�b�d�Z�����i�h�g�_�k�e�Z���l�y�`�_�e�u�_���i�h�l�_�j�b�����k�\�y�a�Z�g�g�u�_���k���j�_�a�d�b�f���k�g�b�`�_�g�b�_�f���m�e�h�\�h�\��

�d�b�e�_�d���� �\�h�a�g�b�d�e�Z�� �h�k�l�j�Z�y�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �k�b�e�Z�f�b�� �k�i�_�p�b�Z�e�b�k�l�h�\�� �\�k�_�o��

�i�j�b�d�Z�k�i�b�c�k�d�b�o�� �k�l�j�Z�g�� �j�Z�a�j�Z�[�h�l�Z�l�v�� �_�^�b�g�u�c���� �g�Z�m�q�g�h-�h�[�h�k�g�h�\�Z�g�g�u�c�� �i�e�Z�g��

�^�_�c�k�l�\�b�c�� �i�h�� �k�i�Z�k�_�g�b�x�� �w�d�h�k�b�k�l�_�f�u�� �D�Z�k�i�b�c�k�d�h�]�h�� �f�h�j�y�� �h�l�� �i�Z�]�m�[�g�h�]�h��

�\�h�a�^�_�c�k�l�\�b�y���\�k�_�e�b�\�r�_�]�h�k�y���]�j�_�[�g�_�\�b�d�Z-�f�g�_�f�b�h�i�k�b�k�Z������ 

�<��2000�� �]., �j�Z�a�e�b�q�g�u�f�b�� �Z�\�l�h�j�Z�f�b�� �[�u�e�� �h�l�f�_�q�_�g�� �a�g�Z�q�b�l�_�e�v�g�u�c�� �j�h�k�l��

�[�b�h�f�Z�k�k�u�� �f�g�_�f�b�h�i�k�b�k�Z���� �h�k�h�[�_�g�g�h�� �\�� �X�`�g�h�f�� �b�� �K�j�_�^�g�_�f�� �D�Z�k�i�b�b���� �Z�� �l�Z�d�`�_����

�m�f�_�g�v�r�_�g�b�_�� �[�b�h�f�Z�k�k�u�� �f�_�a�h�i�e�Z�g�d�l�h�g�Z��(�R�b�]�Z�g�h�\�Z�� �b�� �^�j. 2000; �K�h�d�h�e�v�k�d�b�c, 

�R�b�]�Z�g�h�\�Z, �A�u�d�h�\, 2001; S.Rezvani,H.Rostami, A.Javanshir, 2002). �K�l�Z�e�h��

�h�q�_�\�b�^�g�u�f�����q�l�h���\���i�_�j�\�m�x���h�q�_�j�_�^�v�����[�b�h�e�h�]�b�q�_�k�d�Z�y���\�k�i�u�r�d�Z�� �g�h�\�h�]�h���\�k�_�e�_�g�p�Z����

�f�h�`�_�l�� �d�h�j�_�g�g�u�f�� �h�[�j�Z�a�h�f�� �b�a�f�_�g�b�l�v�� �\�b�^�h�\�h�c�� �k�h�k�l�Z�\�� �b�� �[�b�h�f�Z�k�k�m��

�f�_�a�h�i�e�Z�g�d�l�h�g�Z���� �Z�� �a�Z�l�_�f���� �i�h�k�e�_�^�m�_�l�� �m�f�_�g�v�r�_�g�b�_�� �q�b�k�e�_�g�g�h�k�l�b�� �g�Z�b�[�h�e�_�_��

�f�g�h�]�h�q�b�k�e�_�g�g�h�]�h���i�e�Z�g�d�l�h�g�h�y�^�g�h�]�h���i�j�h�f�u�k�e�h�\�h�]�h���\�b�^�Z���±���d�b�e�v�d�b���b���\�k�_�o���^�j�m�]�b�o��

�\�b�^�h�\�� �i�_�e�Z�]�b�q�_�k�d�b�o�� �j�u�[�����K�_�j�v�_�a�g�h�k�l�v�� �k�b�l�m�Z�p�b�b�� �[�u�e�h�� �i�h�^�l�\�_�j�`�^�_�g�h�� �g�Z��

�i�j�h�\�_�^�_�g�g�u�o�� �\��2001-2002���]�]. �\���;�Z�d�m, �i�h�� �b�g�b�p�b�Z�l�b�\�_���b�� �i�h�^�^�_�j�`�d�_�� �D�Z�k�i�b�c�k�d�h�c��

�W�d�h�e�h�]�b�q�_�k�d�h�c�� �I�j�h�]�j�Z�f�f�u��(�\���Z�i�j�_�e�_, �^�_�d�Z�[�j�_��2001���]. �b���y�g�\�Z�j�_, �Z�i�j�_�e�_��2002 

�]������ �F�_�`�^�m�g�Z�j�h�^�g�u�o�� �k�_�f�b�g�Z�j�Z�o�� �i�h�� �i�j�h�[�e�_�f�_�� �f�g�_�f�b�h�i�k�b�k�Z���� �k�� �m�q�Z�k�l�b�_�f��

�\�_�^�m�s�b�o���k�i�_�p�b�Z�e�b�k�l�h�\�� �i�h�� �^�Z�g�g�h�c���i�j�h�[�e�_�f�_�� �b�a���j�Z�a�g�u�o���k�l�j�Z�g�����\�� �l�h�f���q�b�k�e�_���b�a��

�J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b���� �B�j�Z�g�Z�� �b�� �L�m�j�p�b�b�����M�q�b�l�u�\�Z�y�� �[�h�e�v�r�h�c�� �i�j �h�p�_�g�l��

�w�g�^�_�f�b�a�f�Z�� �k�j�_�^�b�� �`�b�\�h�l�g�u�o�� �D�Z�k�i�b�c�k�d�h�]�h�� �f�h�j�y�����j�_�Z�e�v�g�m�x�� �m�]�j �h�a�m�� �j�u�[�g�u�f��

�a�Z�i�Z�k�Z�f�����b�� �_�_���[�b�h�e�h�]�b�q�_�k�d�h�f�m���j�Z�a�g�h�h�[�j�Z�a�b�x�����\���k�\�y�a�b���k�� �b�g�\�Z�a�b�_�c���]�j�_�[�g�_�\�b�d�Z��

�\�� �D�Z�k�i�b�c���� �:�a�_�j�[�Z�c�^�`�Z�g�k�d�b�f�� �G�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�f�� �b�g�k�l�b�l�m�l�h�f���j �u�[�g�h�]�h��

�o�h�a�y�c�k�l�\�Z�� �\�� �Z�i�j�_�e�_��2001�]., �[�u�e�Z�� �j�Z�a�j�Z�[�h�l�Z�g�Z�� �g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y��

�i�j�h�]�j�Z�f�f�Z���i�h���b�a�m�q�_�g�b�x���j�Z�k�i�j�_�^�_�e�_�g�b�y�����q�b�k�e�_�g�g�h�k�l�b���b���[�b�h�f�Z�k�k�u���]�j�_�[�g�_�\�b�d�Z��

�g�Z���a�Z�i�Z�^�g�h�f���r�_�e�v�n�_���K�j�_�^�g�_�]�h���b���X�`�g�h�]�h���D�Z�k�i�b�y 
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�I�j�h�]�j�Z�f�f�h�c�� �B�g�k�l�b�l�m�l�Z�� �i�j�_�^�m�k�f�Z�l�j�b�\�Z�e�h�k�v���� �i�j�h�\�_�^�_�g�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�c��

�i�h���k�e�_�^�m�x�s�b�f�� �j�Z�a�j�_�a�Z�f: �Y�e�Z�f�b�g�k�d�h�_�� �\�a�f�h�j�v�_��(�i�h�k.�Y�e�Z�f�Z��6); �K�b�Z�a�Z�g�v��(�i�h�k. 

�A�Z�j�Z�l�������D�b�e�y�a�b�����K�Z�g�]�Z�q�Z�e�u�����i�h�k���I�j�b�f�h�j�k�d�������G�_�n�l�q�Z�e�Z�����M�k�l�v���D�m�j�Z�������E�_�g�d�h�j�Z�g�v��

(�i�h�j�l�� �E�b�f�Z�g). �<�� �i�h�k�e�_�^�m�x�s�b�_�� �]�h�^�u��(2002-2003�� �]�].) �b�k�k�e�_�^�h�\�Z�g�b�y��

�i�j�h�\�h�^�b�e�b�k�v�� �i�h�� �k�_�l�d�_�� �k�l�Z�g�p�b�c,  �\�d�e�x�q�Z�x�s�b�o�� �\�� �k�_�[�y��5�� �k�l�Z�g�p�b�c�� �\�� �K�j�_�^�g�_�f��

�D�Z�k�i�b�b�� �b��6�� �\�� �X�`�g�h�f�� ��(�J�b�k.1). �D�j�h�f�_�� �l�h�]�h, �i�j�h�\�h�^�b�e�b�k�v�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �b�� �g�Z��

�h�k�g�h�\�g�u�o���f�_�k�l�Z�o���^�h�[�u�q�b���d�b�e�v�d�b���\���X�`�g�h�f���D�Z�k�i�b�b�� 

�B�k�k�e�_�^�h�\�Z�g�b�y���b���k�[�h�j���i�j�h�[���i�j�h�\�h�^�b�e�k�y���k���i�h�f�h�s�v�x���k�m�^�g�Z���F�b�g�b�k�l�_�j �k�l�\�Z��

�W�d�h�e�h�]�b�b���b�� �I�j�b�j�h�^�g�u�o�� �J�_�k�m�j�k�h�\�� �:�a�_�j �[�Z�c�^�`�Z�g�k�d�h�c�� �J�_�k�i�m�[�e�b�d�b���±�� �©�:�e�b�n��

�=�Z�^�`�b�_�\�ª���b���k���d�b�e�_�q�g�u�o���k�m�^�h�\���\���j �Z�c�h�g�Z�o���e�h�\�Z�� 

 

 
�J�b�k.1. �D�Z�j �l�Z-�k�o�_�f�Z���D�Z�k�i�b�c�k�d�h�]�h���f�h�j�y���k���m�d�Z�a�Z�g�b�_�f���k�l�Z�g�p�b�c���k�[�h�j�Z���f�Z�l�_�j�b�Z�e�h�\��

�i�h����������  �j�Z�k�i�j�_�^�_�e�_�g�b�x��M. leidyi 
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�I�j�b�� �h�l�[�h�j�_�� �i�j�h�[�� �g�Z�� �f�g�_�f�b�h�i�k�b�k�� �h�i�j�_�^�_�e�y�e�b�k�v�� �b�� �Z�[�b�h�l�b�q�_�k�d�b�_��

�n�Z�d�l�h�j�u�� �k�j�_�^�u���� �l�_�f�i�_�j�Z�l�m�j�Z���� �k�h�e�_�g�h�k�l�v���� �i�j �h�a�j�Z�q�g�h�k�l�v�� �b�� �k�h�^�_�j�`�Z�g�b�_��

�d�b�k�e�h�j�h�^�Z���\���\�h�^�_���g�Z���\�k�_�o���j �Z�a�j�_�a�Z�o���b���]�e�m�[�b�g�Z�o���� 

�>�e�y�� �k�[�h�j�Z�� �]�j�_�[�g�_�\�b�d�Z�� �f�g�_�f�b�h�i�k�b�k�Z�� �b�k�i�h�e�v�a�h�\�Z�e�b�� �b�o�l�b�h�i�e�Z�g�d�l�h�g�g�m�x�� �k�_�l�v��
Juday-500�� �k�� �^�b�Z�f�_�l�j�h�f�� �\�o�h�^�g�h�]�h�� �h�l�\�_�j�k�l�b�y��0,5�f . �<�a�y�l�b�_�� �i�j�h�[��
�h�k�m�s�_�k�l�\�e�y�e�h�k�v�� �\�_�j�l�b�d�Z�e�v�g�u�f�b�� �h�[�e�h�\�Z�f�b�� �k�l�h�e�[�Z�� �\�h�^�u��0 �± 50�� �f�_�l�j�h�\�� �k��
�[�h�j�l�Z���k�m�^�g�Z�����g�Z���f�Z�e�u�o 

�]�e�m�[�b�g�Z�o���±���h�l���^�g�Z���^�h���i�h�\�_�j�o�g�h�k�l�b�����I�j�h�[�u���h�[�j�Z�[�Z�l�u�\�Z�e�b�k�v���g�Z���f�_�k�l�_��
�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h���i�h�k�e�_���b�o���\�a�y�l�b�y���� 

 

 �A�Z�� �i�_�j �b�h�^�� �b�k�k�e�_�^�h�\�Z�g�b�c��2001-2003�� �]�]. �\�k�_�]�h�� �[�u�e�h�� �k�h�[�j�Z�g�h�� �b��

�h�[�j�Z�[�h�l�Z�g�h 520���i�j�h�[���f�g�_�f�b�h�i�k�b�k�Z���b���k�\�u�r�_��110���l�u�k. �w�d�a�_�f�i�e�y�j�h�\���]�j�_�[�g�_�\�b�d�Z��

(2001-37620���w�d�a�x, 2002-60633���w�d�a., 2003-16117���w�d�a.). 

�J�_�a�m�e�v�l�Z�l�u���b�k�k�e�_�^�h�\�Z�g�b�c 

 
�<��2001�� �]�h�^�m�� �i�h�q�l�b�� �g�Z�� �\�k�_�o�� �� �b�a�m�q�_�g�g�u�o�� �j �Z�a�j�_�a�Z�o�� �[�u�e�� �h�[�g�Z�j�m�`�_�g��

�]�j�_�[�g�_�\�b�d�� �f�g�_�f�b�h�i�k�b�k�� �j�Z�a�g�u�o�� �j�Z�a�f�_�j�g�u�o�� �b�� �\�h�a�j�Z�k�l�g�u�o�� �]�j�m�i�i���� �G�Z�b�[�h�e�v�r�Z�y��

�[�b�h�f�Z�k�k�Z�����f�g�_�f�b�h�i�k�b�k�Z���[�u�e�Z���a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�Z���\��2001���]. �e�_�l�h�f���\���K�b�Z�a�Z�g�_���g�Z��

�]�e�m�[�b�g�_��5���f���± 151,9���]/�f 3  ���b���g�Z���k�l�Z�g�p�b�b�� �E�b�f�Z�g��(137,0���]/�f 3������ �Z�� �h�k�_�g�v�x���\���j�Z�c�h�g�_��

�D�b�e�y�a�b��(141,3���]/�f 3) �b���E�b�f�Z�g��(121,4���]/�f 3). �E�_�l�h�f��2002���]. �g�Z�b�[�h�e�v�r�Z�y���[�b�h�f�Z�k�k�Z��

�f�g�_�f�b�h�i�k�b�k�Z�� �a�Z�n�b�d�k�b�j�h�\�Z�g�Z�� �g�Z�� �k�l�Z�g�p�b�b�� �d�b�e�y�a�b��(271,0�� �]/�f 3) �b�� �E�b�f�Z�g��(137,9 

�]���f3), �h�k�_�g�v�x�� �f�Z�d�k�b�f�Z�e�v�g�Z�y�� �[�b�h�f�Z�k�k�Z�� �h�l�f�_�q�_�g�h�� �g�Z�� �k�l�Z�g�p�b�b�� �e�b�f�Z�g��(112,0 

�]���f3������ �A�b�f�h�c�� �h�l�f�_�q�Z�e�h�k�v�� �j�_�a�d�h�_�� �k�g�b�`�_�g�b�_���q�b�k�e�_�g�g�h�k�l�b�� �b���[�b�h�f�Z�k�k�u��M. Leidyi 

�g�Z���\�k�_�o���b�k�k�e�_�^�h�\�Z�g�g�u�o���k�l�Z�g�p�b�y�o�����h�k�h�[�_�g�g�h���i�j�b���a�b�f�g�b�o���k�t�_�f�d�Z�o��2003���]., �d�h�]�^�Z��

�[�b�h�f�Z�k�k�Z��M. Leidyi���g�_���i�j�_�\�u�r�Z�e�Z��0,3 ���]���f3 (�L�Z�[�e�b�p�Z��1).  
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�L�Z�[�e�b�p�Z��1. 
�Q�b�k�e�_�g�g�h�k�l�v���b���[�b�h�f�Z�k�k�Z���]�j�_�[�g�_�\�b�d�Z��Mnemiopsis leidyi �i�h���k�_�a�h�g�Z�f���b���]�h�^�Z�f 

�<���:�a�_�j�[�Z�c�^�`�Z�g�k�d�h�c���Z�d�\�Z�l�h�j�b�b���D�Z�k�i�b�c�k�d�h�]�h���f�h�j�y 

 
����

* -���^�Z�g�g�u�_���i�j�b�\ �_�^�_�g�u���g�Z���h�k�g�h�\�Z�g�b�b���i�h�e�m�q�_�g�g�u�o���f�Z�l�_�j�b�Z�e�h�\���h�l�[�h�j�Z��M. leidyi���i�j�b���d�b�e�_�q�g�h�f��

�e�h�\�_�� 

 
�K�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v���� �q�l�h�� �g�Z�� �j�Z�a�e�b�q�g�u�o�� �j�Z�a�j�_�a�Z�o�� �k�h�h�l�g�h�r�_�g�b�_��

�j�Z�a�f�_�j�g�h�]�h�� �k�h�k�l�Z�\�Z�� �k�b�e�v�g�h�� �\�Z�j�v�b�j�h�\�Z�e�h���� �K�Z�f�u�_�� �d�j �m�i�g�u�_�� �w�d�a�_�f�i�e�y�j�u��

�]�j�_�[�g�_�\�b�d�h�\, �[�u�e�b���i�j�_�^�k�l�Z�\�e�_�g�u���_�^�b�g�b�q�g�u�f�b���h�k�h�[�y�f�b���j�Z�a�f�_�j�g�h�c���]�j�m�i�i�u��61-

65���f�f , �]�e�Z�\�g�u�f���h�[�j �Z�a�h�f���\���x�`�g�h�c���q�Z�k�l�b���K�j�_�^�g�_�]�h���D�Z�k�i�b�y���b���\���X�`�g�h�f���D�Z�k�i�b�b.  

�H�^�g�Z�d�h�� �f�_�e�d�b�_�� �w�d�a�_�f�i�e�y�j�u�� ���f�h�e�h�^�u�_�� �b�� �x�\�_�g�Z�e�v�g�u�_�� �k�l�Z�^�b�b���� �i�j�Z�d�l�b�q�_�k�d�b��

�\�_�a�^�_���k�h�k�l�Z�\�e�y�e�b���[�h�e�_�_��70 % �h�l���h�[�s�_�c���q�b�k�e�_�g�g�h�k�l�b���]�j�_�[�g�_�\�b�d�Z. 

 

 

 

 

2001 2002 2003 

�E�_�l�h �H�k�_�g�v �<�_�k�g�Z�
 �E�_�l�h �H�k�_�g�v�
 �A�b�f�Z �E�_�l�h�
 �H�k�_�g�v�
 

           

�=�h�^�Z 

 

�J�Z�a�j�_�a�u �w�d�a�� �]���f3 �w�d�a�� �]���f3 
�w�d�a

. 
�]���f3 �w�d�a�� �]���f3 �w�d�a�� �]���f3 

�w�d�a

. 
�]���f3 

�w�d�a

. 
�]���f3 

�w�d�a

. 

�]���f
3 

�E�b�f�Z�g 
151

2 
137 

114

4 

121,

4 

43

7 

58,

5 

150

2 

137,

9 

133

5 

112,

0 
45 0,3 

19

6 

2,6

4 
70 

1,

2 

�M�k�l�v �_��

�d�m�j�u��

���G�_�n�l�q�Z�e

�Z�� 

368 96,2 97 
31,3

5 
59 1,1 188 48,7 546 32,4 13 0,1 

24

9 

1,6

3 

10

1 

1,

1 

�K�Z�g�]�Z�q�Z�e 

���I�j�b�f�h�j�k�d

) 

488 90,4 103 
61,6

8 

24

7 
2,1 - - 398 3,4 41 

0,0

6 
- - 34 

1,

2 

�D�b�e�y�a�b 

���K�m�f�]�Z�b�l�� 
780 

109,

2 

169

9 

141,

3 

68

5 

54,

6 

196

3 

271,

0 
- - - - 

25

7 

1,4

6 
15 

0,

4 

�K�b�Z�a�Z�g�v 139 
151,

9 
368 

62,8

6 

11

3 
3,2 524 

151,

9 
- - 7 

0,0

5 

28

3 

2,0

8 
14 

0,

3 

�Y�e�Z�f�Z 345 64,9 15 
40,9

4 
67 1,2 683 

165,

4 
251 63,2 1 

0,0

2 

28

0 

1,4

4 
13 

0,

4 
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�L�Z�d�Z�y���l�_�g�^�_�g�p�b�y���k�h�o�j�Z�g�y�e�Z�k�v���\�k�_���]�h�^�u���b���k�_�a�h�g�u���b�k�k�e�_�^�h�\�Z�g�b�y�����f�_�e�d�b�_��

�n�j�Z�d�p�b�b��M. Leidyi���\���i�j�h�[�Z�o���d�h�e�_�[�Z�e�b�k�v���h�l��70,7���^�h��100 % (�l�Z�[.2). 

�L�Z�[�e�b�p�Z��2  

�I�j�h�p�_�g�l�g�h�_���k�h�l�g�h�r�_�g�b�_���f�e�Z�^�r�b�o���\�h�a�j�Z�k�l�g�u�o���]�j�m�i�i���]�j�_�[�g�_�\�b�d�Z��Mnemiopsis 

leidyi �i�h���k�_�a�h�g�Z�f���b���]�h�^�Z�f���\���:�a�_�j�[ �Z�c�^�`�Z�g�k�d�h�c���Z�d�\�Z�l�h�j�b�b���D�Z�k�i�b�c�k�d�h�]�h���f�h�j �y���\����

% 

2001 2002 2003 

�=�h�^�Z 

�J�Z�a�j�_�a�u �E�_�l�h �H�k�_�g�v�� 

�A�b�f�Z��

�±

�<�_�k�g�Z�
 

�E�_�l�h�� �H�k�_�g�v�
 
�A�b�f�Z-

�<�_�k�g�Z�
 
�H�k�_�g�v�� 

�E�_�g�d�h�j�Z�g�v 

���E�b�f�Z�g�� 
86,3 99,4 97,4 89,1 85,4 94,6 97,2- 

�M�k�l�v�_���D�m�j�u��

���G�_�n�l�q�Z�e�Z�� 
86,7 87,7 99,3 68,7 74,2 89,8 89,4 

�K�Z�g�]�Z�q�Z�e 91,0 84,8 98,6 - 76,4 77,9 79,6 

�D�b�e�y�a�b�� 76,2 71,1 99,7 97,5 -   

�K�b�Z�a�Z�g�v�� 82,8 93,7 100,0 78,9 - 78,9 86,5 

�Y�e�Z�f�Z 70,7 100,0 100,0 98,8 84,6 100,0 84,3 

 
* -���^�Z�g�g�u�_���i�j�b�\ �_�^�_�g�u���g�Z���h�k�g�h�\�Z�g�b�b���i�h�e�m�q�_�g�g�u�o���f�Z�l�_�j�b�Z�e�h�\���h�l�[�h�j�Z��M. Leidyi���i�j �b���d�b�e�_�q�g�h�f��

�e�h�\�_�� 

 
�<�u�k�h�d�b�_���i�h�d�Z�a�Z�l�_�e�b���i�j �h�p�_�g�l�Z���f�h�e�h�^�u�o���w�d�a�_�f�i�e�y�j�h�\���k�\�b�^�_�l�_�e�v�k�l�\�m�_�l���h��

�g�_�h�k�e�Z�[�_�\�Z�x�s�_�f���i�j�h�p�_�k�k�_���j�Z�a�f�g�h�`�_�g�b�y���f�g�_�f�b�h�i�k�b�k�Z���g�Z���i�j�h�l�y�`�_�g�b�b��

�\�k�_�]�h���]�h�^�Z�� 

�B�k�k�e�_�^�h�\�Z�g�b�y, �i�j�h�\�_�^�_�g�g�u�_�� �\��2001-2003�� �]�]. �i�h�d�Z�a�Z�e�b, �d�Z�d�� �[�u�e�h�� �h�l�f�_�q�_�g�h����
�i�h�\�k�_�f�_�k�l�g�h�_���j �Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�� �f�g�_�f�b�h�i�k�b�k�Z���d�Z�d���\�� �K�j�_�^�g�_�f�����l�Z�d�� �b���\���X�`�g�h�f��
�D�Z�k�i�b�b���� �H�^�g�Z�d�h���� �g�Z�� �h�l�^�_�e�v�g�u�o�� �m�q�Z�k�l�d�Z�o�� �D�Z�k�i�b�y�� �h�g�� �[�u�e�� �j�Z�k�i�j�_�^�_�e�_�g��
�g�_�j�Z�\�g�h�f�_�j�g�h�����G�Z�� �x�]�_�� �D�Z�k�i�b�y�� �� �g�Z�b�[�h�e�v�r�Z�y�� �d�h�g�p�_�g�l�j�Z�p�b�y�� �h�l�f�_�q�_�g�Z�� �g�Z��
�j�Z�a�j �_�a�_�� �D�x�j�� �^�b�e�b, �]�^�_�� �h�g�Z�� �k�h�k�l�Z�\�b�e�Z��708�� �w�d�a./�f 3���� �<�� �K�j�_�^�g�_�f�� �D�Z�k�i�b�b�� �k�Z�f�Z�y��
�\�u�k�h�d�Z�y���q�b�k�e�_�g�g�h�k�l�v���f�g�_�f�b�h�i�k�b�k�Z���g�Z�[�e�x�^�Z�e�Z�k�v �\���j�Z�c�h�g�_�����D�b�e�y�a�b�����K�m�f�]�Z�b�l������
�^�h�k�l�b�]�Z�y��1153���w�d�a./�f 3�����I�j�h�k�e�_�`�b�\�Z�e�Z�k�v���h�i�j�_�^�_�e�_�g�g�Z�y���a�Z�\�b�k�b�f�h�k�l�v���\�_�e�b�q�b�g�u��
�d�h�g�p�_�g�l�j�Z�p�b�c�� �]�j�_�[�g�_�\�b�d�Z�� �h�l�� �]�e�m�[�b�g�� �l�h�q�_�d�� �i�j�h�[�h�h�l�[�h�j�Z���� �G�Z�b�[�h�e�v�r�Z�y��
�q�b�k�e�_�g�g�h�k�l�v���[�u�e�Z���i�j�b�m�j�h�q�_�g�Z���d���f�_�e�d�h�\�h�^�g�u�f���m�q�Z�k�l�d�Z�f���^�h��25���f��(�j�b�k2). 
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�J�b�k. 2. �J�Z�k�i�j�_�^�_�e�_�g�b�_��M.leidyi���i�h���]�e�m�[�b�g�Z�f�� 

 
 
����
����
 

�: . �K�h�d�h�e�v�k�d�b�c, �L. �R�b�]�Z�g�h�\�Z�� �b�� �^�j. (2002) �m�d�Z�a�u�\�Z�_�l�� �g�Z�� �b�g�l�_�g�k�b�\�g�h�_��

�j�Z�a�f�g�h�`�_�g�b�_��M. leidyi�� �\�� �X�`�g�h�f�� �b�� �g�Z�� �a�Z�i�Z�^�_�� �K�j�_�^�g�_�]�h�� �D�Z�k�i�b�y���� �]�^�_�� �d�h�g�p�_�g�l�j�Z�p�b�y��

�e�b�q�b�g�h�d�� �^�h�k�l�b�]�Z�_�l��1000-2000�� �w�d�a/�f 3���� �l�h�]�^�Z�� �d�Z�d�� �g�Z�� �\�h�k�l�h�q�g�h�f�� �r�_�e�v�n�_�� �K�j�_�^�g�_�]�h��

�D�Z�k�i�b�y���b���\���K�_�\�_�j�g�h�f���D�Z�k�i�b�b���b�o���f�Z�d�k�b�f�Z�e�v�g�Z�y���q�b�k�e�_�g�g�h�k�l�v���k�h�k�l�Z�\�e�y�e�Z���g�_���[�h�e�_�_��100-

350���w�d�a/�f 3. �I�h���g�Z�r�b�f���^�Z�g�g�u�f�� �j�Z�a�f�g�h�`�_�g�b�_�� �]�j�_�[�g�_�\�b�d�Z���i�j�h�l�_�d�Z�_�l���\���X�`�g�h�f���D�Z�k�i�b�b��

�d�j�m�]�e�h�]�h�^�b�q�g�h�����l�Z�d�� �d�Z�d�� �f�u�� �h�[�g�Z�j�m�`�b�\�Z�e�b�� �f�_�e�d�b�_�� �k�l�Z�^�b�b�� ���x�\�_�g�Z�e�v�g�u�_���� �\�� �^�_�d�Z�[�j�_����

�y�g�\�Z�j�_�� �b�� �n�_�\�j�Z�e�_���� �o�h�l�y�� �b�o�� �� �q�b�k�e�_�g�g�h�k�l�v�� �a�g�Z�q�b�l�_�e�v�g�h�� �k�h�d�j�Z�s�Z�e�h�k�v���� �<�� �w�l�h�l�� �i�_�j�b�h�^��

�\�a�j�h�k�e�u�_���h�k�h�[�b���i�j�Z�d�l�b�q�_�k�d�b���h�l�k�m�l�k�l�\�h�\�Z�e�b���� 
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�L�Z�[�e�b�p�Z��3 

�D�h�e�b�q�_�k�l�\�_�g�g�h�_�����w�d�a�������j�Z�k�i�j�_�^�_�e�_�g�b�_���]�j�_�[�g�_�\�b�d�Z��M. leidyi   
�i�h���j�Z�a�j�_�a�Z�f���b���]�e�m�[�b�g�Z�f���:�a�_�j�[�Z�c�^�`�Z�g�k�d�h�]�h���i�j�b�[�j�_�`�v�y���D�Z�k�i�b�c�k�d�h�]�h���f�h�j�y 

 
 

�J�Z�a�j�_�a�u  
 
 
 

�=�e�m�[�b�g�Z��
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Z

�]�
Z
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�D
�b

�e
�y

�a
�b

 

�K
�b

�y
�a

�Z
�g

�v
 

�L
�j�

Z
�\�

_
�j�

a�
��D

�m
�[�

u
 

�F
�m

�o
�l�

Z
�^

�b
�j

 

10 
22 
227 

17 
1600 

18 
- 

12 
2267 

6 
- 

6 
994 

4 
- 

6 
- 

- 
1369 

3 
- 

- 

25 16 
- 

16 
2412 

30 
- 

10 
- 

8 
2681 

7 
2540 

6 
2679 

4 
5255 

5 
2722 

6 
- 

5 
1293 

50 
- 

3473 
37 
- 

- 
12 

2826 
5 
- 

24 
2478 

9 
2943 

5 
3771 

6 
1552 

5 
- 

4 
1303 

75 
21 
- 

- 
3354 

32 
- - 

5 
2705 

11 
- 
 

7 
- 
 

- 
3872 

4 
- 
 

- 
4 
- 
 

100 - 
2590 

- 21 
1875 

7 
2032 

- 
2789 

- 8 
- 

- - - - 

�D�h�g�p�_�g-
�l�j�Z�p�b�y����
�w�d�a���f3 

- 
259 

 

6,5 
593 

3,7 
708 

0,78 
435 

0,84
512 

 

 1,0 
374 

  

1,03
454 

 

0,96
1153 

 

0,96
524 

 

1,1 
220 

 

1,25
323 

 

�Q�b�k�e�_�g-
�g�h�k�l�v�����w�d�a�� 

59 
6290 

70 
7366 

101 
1875 

41 
7125 

 

24 
8175 48 

6012 

34 
5622 

 

15 
8643 

 

15 
5643 

 

14 
- 

13 
2596 

 
�x �q�b�k�e�b�l�_�e�v���±���a�b�f�Z��2003���]. �y�g�\�Z�j�v-�n�_�\�j�Z�e�v ���� 
�x �a�g�Z�f�_�g�Z�l�_�e�v ���±�e�_�l�h��2002���]�h�^ �Z���b�x�e�v-�Z�\ �]�m�k�l�� 

�A�Z�d�e�x�q�_�g�b�_ 

 
�<���j�_�a�m�e�v�l�Z�l�_���i�j�h�\�_�^�_�g�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�c���f�h�`�g�h���d�h�g�k�l�Z�l�b�j�h�\�Z�l�v�����q�l�h�� 

�x �]�j�_�[�g�_�\�b�d���f�g�_�f�b�h�i�k�b�k���m�`�_���i�j�h�r�_�e���k�l�Z�^�b�x���©�[�b�h�e�h�]�b�q�_�k�d�h�c���\�k�i�u�r�d�b�ª���b����

�j�Z�k�i�j�h�k�l�j�Z�g�b�e�k�y�� �i�h���\�k�_�f�m�� �:�a�_�j�[�Z�c�^�`�Z�g�k�d�h�f�m���i�j�b�[�j�_�`�v�x���D�Z�k�i�b�c�k�d�h�]�h��

�f�h�j �y�� 

�x �g�Z�b�[�h�e�v�r�Z�y���[�b�h�f�Z�k�k�Z�� �b���q�b�k�e�_�g�g�h�k�l�v���]�j�_�[�g�_�\�b�d�Z�� �h�l�f�_�q�Z�e�Z�k�v�� �\�� �i�_�j�b�h�^��

2001-2002�� �]�]. �b�� �^�h�k�l�b�]�Z�e�Z�� �d�j�b�l�b�q�_�k�d�h�c�� �^�e�y�� �w�d�h�k�b�k�l�_�f�u�� �D�Z�k�i�b�y��

�\�_�e�b�q�b�g�u�� 
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�x �\�h�� �\�k�_�o�� �i�j�h�[�Z�o���� �a�Z�� �\�k�_�� �]�h�^�u�� �b�k�k�e�_�^�h�\�Z�g�b�c���� �\�� �d�h�e�b�q�_�k�l�\�_�g�g�h�f��

�h�l�g�h�r�_�g�b�b�� �i�j�_�h�[�e�Z�^�Z�e�b�� �x�\�_�g�Z�e�v�g�u�_�� �k�l�Z�^�b�b�� �]�j�_�[�g�_�\�b�d�Z�� ���j �Z�a�f�_�j�g�u�c��

�j�y�^���^�h��15���f�f���e�_�l�h�f���± 89,1%;  �^�h��10���f�f���h�k�_�g�v�x���± 86,3%); �f�Z�d�k�b�f�Z�e�v�g�u�_��

�j�Z�a�f�_�j�u���\�a�j�h�k�e�u�o���h�k�h�[�_�c���k�h�k�l�Z�\�b�e�b��61-65���f�f .; 

 
�x �i�j�_�h�[�e�Z�^�Z�g�b�_�� �f�_�e�d�b�o�� �k�l�Z�^�b�c�� �]�j�_�[�g�_�\�b�d�Z�� �g�Z�� �\�k�_�f�� �i�j�h�l�y�`�_�g�b�b�� �\�_�k�g�u����

�e�_�l�Z�� �b�� �h�k�_�g�b�� �i�h�d�Z�a�u�\�Z�_�l�� �g�Z�� �b�g�l�_�g�k�b�\�g�h�_�� �_�]�h�� �j�Z�a�f�g�h�`�_�g�b�_�� �i�h�q�l�b�� �\��

�l�_�q�_�g�b�_���\�k�_�]�h���]�h�^�Z���� 

�x �G�Z�[�e�x�^�Z�_�f�Z�y�� �\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �k�l�Z�[�b�e�b�a�Z�p�b�y�� �q�b�k�e�_�g�g�h�k�l�b�� �b��
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M.I. Karpyuk, D.N. Katunin, A.S. Abdusamadov, A.A Vorobyeva, L.V. 

Lartseva, A.F. Sokolski, A.M. Kamakin, V.V. Resnyanski, A.Abdulmedjidov 

Results of research into Mnemiopsis leidyi  impact on the Caspian Sea 

ecosystem and development of biotechnical principles of possible 

introduction of Beroe ovata for bi ological control of Mnemiopsis population  

  

At the end of the 20th century (1999), during their work under water  

KaspNIRKh experts  V.B. Ushivtsev and A.M. Kamakin detected and identified a 

new Caspian species referring to the type of comb jellyfish Ctenophora, the order 

Lobata - Mnemiopsis leidyi. �)�U�R�P�� �'�U���� �1�L�]�D�P�L�¶�V�� �R�U�D�O�� �S�U�H�V�H�Q�W�D�W�L�R�Q�� ���,�5�,������ �W�K�L�V��

representative of the gelatinous was  found when the zooplankton was sampled 

not far from Anzali City in 1995. Thus, the period of development of a mass 

population of the invader was some 4 years. It may be assumed that the Caspian 

Sea invasion by Mnemiopsis leidyi occurred via ballast waters of tankers which 

transported oil products from the Black Sea. 

Some specific features of mnemiopsis biology (hermaphroditism, 

eurythermity, euryhalinity,  high fecundity and rapid growth rate, a short cycle of 

reproduction, absence of predators and a broad spectrum of feeding) facilitated the 

rapid development of an abundant Caspian population. In 2000 it spread nearly 

through the entire area of the Caspian Sea and in August reached the western part 

of the Northern Caspian where its explosive development was recorded (up to 

isohaline of ���Å ).  

In the following years (2001-2003), the number and biomass of mnemiopsis 

increased (Table 1). 

Table 1 
Mnemiopsis leidyi abundance in August 1999-2003 

depending on sea area (ind./m3) 

Year Northern Caspian  Middle Caspian  Southern Caspian  

1999 0 0,01 0 

2000 1.5-2 2-3 0.5-2 

2001 5 12 53 

2002 42 375 682 

2003 509 920 602 
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�5�X�V�V�L�D�Q�� �H�[�S�H�U�W�V�¶�� �Lnvestigations (KaspNIRKh, RAS IO) undertaken in 2000-2002 

enabled some conclusions  concerning the ecology and biology of  mnemiopsis in 
Caspian waters. 

The development of mnemiopsis population depends on seasonal changes in 
water temperature. In winter (even in 2000-2002 when winters were very warm) 
the majority of the population inhabits the southern part of the sea and occurs in 
the boundary area of the Middle Caspian (the Apsheron Ridge). The adult part of 
the population mainly dies during that period. 

In spring (May) the mass development of mnemiopsis larvae and juveniles 
occurs in the Southern Caspian and a part of the population spreads to the south 
of the Middle Caspian. The mass development of the invader reaches its maximum 
in August-September when it spreads into some areas of the western part of the 
Northern Caspian. 

A drop of water temperature in November-December below 40 (similar to the Sea 
of Azov) may cause the mass elimination of mnemiopsis since it does not occur in 
the Northern Caspian in April.  

Thus, Mnemiopsis leidyi inhabits the Southern Caspian through��out  the year, it 
lives in the Middle Caspian for 8 months (May-November) and in the Northern 
Caspian  (western part) for 4-5 months (July-Novermber).That means that the 
greatest impact  throughout the year is caused by mnemiopsis to the ecosystem of 
pelagic and benthic communities in the southern and middle parts of the sea. 

 
              In the years with extreme heat storage of water, the period of mnemiopsis 

population development and impact on the sea ecosystem may be extended 

(warm winters) or reduced (cold winters). 

Mnemiopsis form largest concentrations in the zones with higher 

productivity and heat storage,  stable dynamic processes. Within these areas there 

are the western coast of the southern  part of the sea which hydrological regime is 

under the influence of advection of the Volga and Kura River runoff; the area of 

cyclonic motion south-east of the Apsheron Peninsular;  the central part with 

southern Caspian cyclone. Such zones along the Iranian coast are as follows: the 

area with anti-cyclonic processes not far from Sefidrud Cape and in the south-

eastern part. In the Middle Caspian, that is the western coast where the continuous 

input of transformed highly productive northern Caspian waters is recorded, the 

north-western part which is the zone of convergence of the northern area of  

Derbent  cyclonic process and northern Caspian waters. The eastern part of the 

Southern and Middle Caspian shows the low productivity and heat storage during 

summer and, accordingly,  the mnemiopsis population is not as abundant there as 

in the western shelf zone (relatively small abundance, narrow size spectrum, less 

reproductive activity). 
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The range of mnemiopsis in the Northern Caspian is limited to the 

deepwater zone and steep slope area (4-10 m) in the western part of the sea. It 

has not occurred yet in the east of the Northern Caspian, except for scattered 

weak individuals. 

The major part of the mnemiopsis population inhabits upper water layers, 

above thermocline, some individuals may descend to the layer of thermocline and 

even occur below the layer of  pycnocline. According to observations carried out 

under water, the largest densities of mnemiopsis occur in the surface area (down 

to 2 m) in summer, therefore it may be assumed that it feeds actively on neuston. 

As is known, the basis of pelagic ichthyofauna is currently formed by three 

species of kilka the proportion of which in the total commercial catch of the 

Russian Federation before Caspian Sea invasion by mnemiopsis reached 70%. In 

the past three years,  Russian catches of kilka were reduced from 150 600 t in 

1999 to 17 000 t in 2003 (Table 2, 3). Only the common kilka stock remains rather 

stable as its reproduction occurs in the Northern Caspian outside the area of 

mnemiopsis development. 

It is known that kilka feed mainly on copepods (Caspian Sea. Ichthyofauna 

and commercial resources, 1989). From A.A. Lovetski, K.P. Barysheva, L.A. 

�&�K�D�\�D�Q�R�Y�����%���,�����3�U�L�N�K�R�G�N�R���� �5���6�����6�N�R�E�H�O�L�Q�D�¶�V���G�D�W�D���� �W�K�H��food of adult anchovy kilka, 

the main species of kilka fishery, consists of 90-97% of  the copepods. The main 

food items of kilka are two species, Eurytemora (grimmi, minor) and Limnocalanus 

grimaldii (70% of the stomach content).   

When mnemiopsis, �N�L�O�N�D�¶s food competitor, appeared in the Caspian Sea, 

the species composition of meso- and macrozooplankton in the Middle and 

Southern Caspian declined drastically. From the data of the KaspNIRKh 

Laboratory of Hydrobiology,  the gross biomass of the main food species of kilka 

decreased by a factor of 10, their abundance was reduced to 1/50. The main food 

species of anchovy kilka,  Eurytemora and other copepods, were replaced by 

another member of copepods, Acartia gp. (tonsa, clausi), presently the leading 

representative of the mesoplankton.  

Kilka stocks and recruitment, abundance of older age groups, their 

biostatistic characteristics and, as a result, research and commercial catches  have 

drastically declined (Table 2). 
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Mnemiopsis invasion caused catastrophic disturbances in the Middle and 

Southern Caspian ecosystems, pelagium in particular. 

Mnemiopsis invasion  directly or indirectly affected all the trophic levels of 

the sea ecosystem, including higher ones, sturgeons and seals, as kilka are of 

great importance for their feeding. 

The mass development of mnemiopsis  also affected hydrooptical properties. In 

2002, during the period of mass development of comb jellyfish in the central part of the 

Southern Caspian, water transparency decreased nearly by a factor of 2 in comparison 

with the annual average recorded The euphotic layer also became half as thick. The 

content of mineral phosphorus  and nitrogen, the main sources of biogenic feeding of 

phytoplankton,  was drastically reduced in the layer of 0-100 m (Table 4, 5). 

At the same time, the content of  silicic acid increased considerably. S.P. Volovik  

et al. (2000) report that comb jellyfish actively affect the circulation of biogenic 

substances in water as a result of active feeding on zooplankton and excretion of 

organic matter which decomposes easily. It may be suggested that because of eating on 

�]�R�R�S�O�D�Q�N�W�R�Q���� �W�K�H�� �P�Q�H�P�L�R�S�V�L�V�� �S�R�S�X�O�D�W�L�R�Q�� �� �³�D�F�F�X�P�X�O�D�W�H�V�´�� �P�L�Q�H�U�D�O�� �F�R�P�S�R�X�Q�G�V�� �R�I��

�Q�L�W�U�R�J�H�Q�� �D�Q�G�� �S�K�R�V�S�K�R�U�X�V���� �$�V�� �U�H�S�R�U�W�H�G�� �E�\�� �6���3���� �9�R�O�R�Y�L�N���� �³�� �L�W�� �Z�D�V�� �H�[�S�H�U�L�P�H�Q�W�D�O�O�\ ��

established that  the mnemiopsis  excretes a large amount of dissolved organic matter 

(carbon) and nitrogen, somewhat less phosphorus and very little urea, nitrates and 

�Q�L�W�U�L�W�H�V�´���� 

Thus, the development of mnemiopsis population considerably affects the balance 

of biogenic substances in the eutrophic layer of the Middle and Southern Caspian 

pelagium. 

 The mnemiopsis seems to control the development of the most mass diatom, 

rhizosolenia. The indirect confirmation is a considerable increase in the content of 

silicic acid in the upper 0-100m layer of water.   

Mnemiopsis spread through the area of the Middle and Southern Caspian, 

deepwater area of the western part of the Northern Caspian and can move with tidal 

water to the estuarine zone of the Volga River. It does not practically  occur in the 

eastern part of the Northern Caspian, except for scattered weak specimens. 

Mnemiopsis development is closely connected with thermal conditions of the sea. 

The major part of the population hibernates in the south of the sea with maximum 

densities, most likely, along the Iranian coast, especially in the warmest south-eastern 

part of the sea.  
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Table 2 
Stocks, recruitment and biotic characteristics of anchovy kilka 

(from the data of the Marine Fish Laboratory) 
 
 

Parameters  1996 199
7 

199
8 

199
9 

200
0 

2001 200
2 

2
0
0
3 

1996-
1999 

2000-
2003 

Total biomass, thousand t 837 860 944 968 825 698 237 1
2
2 

902 470*  

Commercial stock, thousand t 627 759 765 722 600 643 237 1
2
2 

718 400*  

Annual catch, thousand t 148.
7 

159
.5 

215
.4 

271
.4 

192
.7 

74.7 90.
0 

5
3.
5 

199 103 

Productivity, ind. 2115 114
1 

190
8 

228
0 

245
0 

226 2.5 2
0 

1861 675 

W.2+, g 7.1 7.1 5.7 6.0 4.8 5.8 6.0 7.
1 

6.5 5.9 

W.3+, g 8.5 9.4 9.4 8.7 6.0 7.3 6.2 7.
6 

9.0 6.8 

W.4+, g 9.7 10.
2 

10.
3 

9.8 8.6 8.7 6.6 7.
9 

10.0 8.0 
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Table 4 
Concentration of biogenic mineral phosphorus in the layer of 0-100 m in the Middle and Southern Caspian (�—g/l) 

Middle Caspian Southern Caspian 

Horiz
on, m 

1
9
6
4-
1
9
8
1 

1
9
8
5-
1
9
9
1 

1
9
9
8*  

2
0
0
0 

2
0
0
1*  

2
0
0
2 

2
0
0
3 

1
9
6
4-
1
9
9
8 

2
0
0
0-
2
0
0
3 

1
9
6
4-
1
9
8
1 

1
9
8
6-
1
9
9
1 

1
9
9
6
*  

1
9
9
9 

2
0
0
0 

2
0
0
1
*  

2
0
0
2 
 

1
9
6
4-
1
9
9
8 

1
9
9
9- 
2
0
0
2 

0-25 7.
4 

1
5.
5 

2
5.
8 

1
.
6 

1
2.
1 

0
.
9 

3
.
2 

1
0.
3 

4.
9 

6.
9 

1
1.
5 

3
1.
7 

1
.
7 

1
.
9 

1
2.
2 

1
.
4 

9.
0 

4.
3 

25-50 6.
8 

1
3.
7 

2
8.
9 

2
.
2 

1
2.
2 

0
.
8 

2
.
8 

9.
5 

5.
1 

7.
4 

1
2.
4 

3
2.
4 

3
.
4 

1
.
9 

1
1.
5 

1
.
4 

9.
7 

4.
6 

50-
100 

9.
8 

2
0.
2 

3
6.
8 

6
.
2 

1
2.
3 

1
.
0 

4
.
8 

1
3.
3 

6.
5 

1
0.
0 

1
5.
6 

3
4.
8 

7
.
0 

4
.
0 

1
1.
4 

0
.
8 

1
2.
5 

5.
8 

0-100 8.
5 

1
5.
8 

3
2.
1 

4
.
1 

1
2.
2 

0
.
9 

4
.
4 

1
2.
4 

5.
8 

8.
6 

1
3.
8 

3
3.
4 

4
.
8 

3
.
0 

1
1.
6 

4
.
0 

1
0.
9 

5.
1 
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Table 5 
Nitrate nitrogen content in the upper layer of water (0-100 m) in the Middle and Southern Caspian during 1985-2002 (�—g/l) 

 
Middle Caspian Southern Caspian Horizon, 

m 1985-
1991 

1998*  2000 2000-
2003 

1986 1998*  1999 2000 2001*-
2002 

0-25 9.2 2.3 0.3 3.1 5.1 1.5 0.8 1.3 2.6 
25-50 17.8 9.8 0.4 6.1 11.4 1.8 4.7 3.0 6.2 
50-100 66.4 35.4 27.8 21.9 79.4 24.3 30.8 29.6 13.0 
0-100 40.0 20.8 14.1 13.2 43.8 13.0 16.8 15.9 8.7 

 
 
 

Table 6 
 

Silicic acid content in the upper layer of water (0-100 m) in the Middle and Southern Caspian during 1964-2002  
 

Middle Caspian Southern Caspian  
Horizon, 

m 
1964-
1981 

1985-
1991 

1998*  2001*-
2002 

1964-
1981 

1986-
1991 

1998*  1999 2001*-
2002 

0-25 303 266 117 258 329 180 174 45 219 
25-50 336 266 243 408 320 192 252 124 250 
50-100 498 399 374 500 435 258 260 296 374 
0-100 409 332 277 416 380 222 242 190 304 

 
* - autumn (September, October) 
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When water becomes warmer in spring, the range of mnemiopsis expands due to the 

transfer of juveniles to the north by resulting (circular according to Knipovich) current 

increasing in summer as in the case of anchovy kilka. Similarly, the mnemiopsis moves from 

the Black Sea to the Sea of Azov with compensatory current. Taking into account the fact that 

the mnemiopsis enters the Northern Caspian in late July �± early August, the speed of its transfer 

is within 5-10 cm/ sec. which is quite in agreement with A.N. Kosarev�¶s data (1975) on geo-

strophic circulation in the Middle Caspian. The largest number of mnemiopsis during the 

summer period was detected in the southern part of the sea, the smallest in the middle part, its 

range limit is the deepwater area of the Northern Caspian. From 1999-2003 data, mnemiopsis 

abundance continues to increase (Table 1).  

Caspian kilka harvest in the Caspian Sea (thousand tons)   Table 3 
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Seasonal research into mnemiopsis population undertaken by KaspNIRKh during the past year 

was carried out in the entire area of the Caspian Sea to coastal waters of Iran. Its development 

was affected by rather a cold winter of 2002/2003 as compared to those in 2000-2002 when the 

mnemiopis population was very abundant in the Caspian Sea.  

The winter range covered nearly 100% of the Southern Caspian and the southern part of the 

Middle Caspian. Comb jellyfish did not occur in shallow water areas (h<20m) of the Southern 

and Middle Caspian because of low water temperature (t<60 C). It was not seen in the Northern 

Caspian and northern part of the Middle Caspian either (Fig. 1a). 

In February 2003 its concentration in the Southern Caspian varied  widely: from several 

specimens to 321 ind./m3 (8.0 g/m3). Its density was on average 81 ind./m3 with biomass 2.3 

g/m3.
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Fig. 1 Seasonal distribution of the Caspian population of Mnemiopsis leidyi (ind./m3) in 2003: 

a �± February-March;    b �± August-September ; c �± October-November 
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Juveniles, larvae and eggs (size class < 10 mm) formed the basis of the winter population of 

Mnemiopsis leidyi in the Southern Caspian and in the south of the Middle Caspian. This group 

accounted for 97.7-100% in the majority of stations while the average number of mnemiopsis in 

the Middle Caspian was 120 ind./m3. 

Thus, even during the cold winter period at water temperature below 90 C this species of 

gelatinous organisms occurred in large amounts and was represented mainly by juveniles and eggs. 

In spring, the size of Mnemiopsis leidyi population that hibernated in the Southern Caspian 

was rather large which enabled the reproduction of considerable amounts of larvae and juveniles 

and their spread throughout the uninhabited areas of the sea.  

The spring range of comb jellyfish in April 2002 covered 90% of the Southern Caspian and 

some 20% of the Middle Caspian. In 2003 its range in early March already covered 95-97% of the 

Southern Caspian and 40-50% of the Middle Caspian. 

At the very beginning of spring season (the first 10-day period of April) mass concentrations of 

larvae were recorded in all the parts of the Southern Caspian. 

In spring the density of comb jellyfish in the Southern Caspian was 154 ind./m3, but the 

proportion of eggs, larvae and juveniles (size class < 10 mm) decreased though remaining the 

major portion of the population - 96.2%. This group accounted for 92.0% in the Middle Caspian. 

At the beginning of summer (June-July) 2003 as in 2002, mnemiopsis was not seen in the 

Northern Caspian. The largest concentrations of the population of Mnemiopsis leidyi were recorded 

in the Middle and Southern Caspian. They were detected in the western part of the shelf zone from 

the coast (above 10-12 m) to the depth line of 650 m. Comb jellyfish occurred sporadically in the 

eastern shelf zone and in the central part of the sea (Fig. 1b). 

By the end of summer, in August,  the core of the population moved to the north along the 

western coastline and reached the boundary between the Middle and Northern Caspian (Fig. 1b). 

Its density was 12-14 times as large as that recorded in August 2002 (37 ind./m3 or 12.5 g/m3). 

In August 2003 the average density of gelatinous organisms per unit of volume in the areas of 

maximum concentration in the Southern Caspian reached 602 ind./ m3 (36.0 g/ m3) which is 

consistent with the same level in 2002 (Table 5). The mean concentration of mnemiopsis in the east 

of the region was 238 ind./ m3 (16.0 g/ m3), i.e. increased by a factor of 2 as compared with the 

value recorded last year. 
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By summer, the proportion of the small size group (<10 mm) decreased while the total 

abundance and biomass of the population increased. 

In autumn (October) the largest concentrations of comb jellyfish occurred along the western 

coast above the depth of 50-200 m in the western shelf zone of the Middle and Southern Caspian 

(Fig. 1�k). Its maximum densities there amounted to 442-926 ind./ m3 (23-28 g/ m3) which is 1.6-2.6 

larger than that during the same period of 2002 (280-355 ind./ m3 or 9.0-11.5 g/ m).  

In comparison with rapidly cooling waters of the shallow water area of the Northern Caspian, 

waters of the Middle and Southern Caspian remain rather warm (above 150C). Therefore, the 

reproduction  of the gelatinous continued. The biomass of the small size group in the Middle 

Caspian remained at the level recorded in summer (4.2 g/m3) and accounted for 62%. The biomass 

of that group in the Southern Caspian continued to increase and reached 12.0 g/ m3. 

KaspNIRKh experts studied vertical distribution of mnemiopsis carrying out underwater 

telephotography and video shooting. From visual examination and video material of 2001-2003, 

reliable data were obtained concerning the vertical distribution of comb jellyfish. 

During the summer-autumn period, the maximum abundance of Mnemiopsis leidyi in the 

Southern and Middle Caspian was recorded in the warmest surface water layer of 0-2 m. As in the 

previous years (1999-2002), the lower limit of the major concentration of comb jellyfish coincided 

with the upper limit of thermocline (25-30 m). Its  concentration under thermocline decreased 

abruptly. Because of lowering and subsequent destruction of thermocline in autumn, mnemiopsis 

may occur at a depth more than 40-50 m. 

Data of 2003 confirmed previous years�¶��findings that the major area of development of  comb 

jellyfish population and of its largest concentrations throughout the year is the Southern Caspian. 

Large concentrations and biomass of that gelatinous are also recorded during the cold period (2753 

ind./ m3, 115 g/ m3). 

Comb jellyfish can reproduce in that part of the sea during the winter period and begin to 

spread along the western coast to the north in spring. In 2003 after rather a cold winter, the range 

limit of the population in the Northern Caspian was reached  2-3 weeks later in the second half of 

August. 
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From the data on the abundance of mnemiopsis population in 2000-2003, it is predicted that in 

the nearest future (up to 2005) its abundance will stabilize in the Southern Caspian and will 

continue to increase in its range limit in the east of the Middle Caspian  and in the Northern 

Caspian.��Based on the 2000-2003 observations, it may be reported that there is no stagnation of 

mnemiopsis population and it continues to increase (Table 1). Therefore, urgent measures are 

needed for its regulation (due to beroe acclimatization). 

Ecological catastrophe in the Caspian Sea because of its invasion by mnemiopsis in the late 

1990s predetermined the elaboration of practical measures to control  its abundance. 

Considering positive changes in the situation in  the Azov-Black Sea basin,  international 

experts�¶��proposal was adopted (Baku, 2001) to introduce an obligatory mnemiopsis predator, comb 

jellyfish beroe, which was regarded as a main way of solution to the problem. 

In this connection, KaspNIRKh started in-�G�H�S�W�K�� �V�W�X�G�L�H�V�� �R�I�� �L�Q�F�L�G�H�Q�W�D�O�O�\�� �³�L�Q�W�U�R�G�X�F�H�G�´�� �V�S�H�F�L�H�V��

and of that planned for introduction. 

As literature data are presently based on Azov-Black Sea populations, experiments were made 

on Caspian mnemiopsis and beroe the offspring of which was produced in the Caspian water. 

Experiments carried out during  three years (2001-2003) revealed: 

a) a method of collecting and transporting Beroe ovata for a long distance (2 000 km);  

b) technology for adaptation of Beroe ovata from  the Black Sea water close to oceanic one in 

composition and salinity (17-�����Å) to Caspian water with quite a different ionic 

composition and lower salinity (8-11%); 

c) beroe tolerance to environmental factors (water salinity, temperature, gas regime and pH); 

d) feeding habits of comb jellyfish (mnemiopsis and beroe),  daily rhythms of feeding and the 

rate of food digestion at different water temperature, the rate of food intake at its various 

concentration in habitats; 

e) bioproduction potential (fecundity) of beroe adapted to Caspian water. 

In addition to that, the technology of beroe cultivation in Caspian water was worked out. 

Experiments were performed using samples taken from different zones of the north-eastern 

part of the Black Sea (Utrish Village, Gelendjik City). 

Data obtained  were used as a basis for devising a method of cultivation and grounding 

possible introduction of Beroe ovata into the Caspian Sea. 
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Results 

 

1. Three-year studies undertaken by KaspNIRKh showed that beroe should be caught in 

the Black Sea using a conic net that excludes the damage of the gelatinous and 

transported to the experimental base Turali-2 located at the Dagestan coast by motor 

transport in plastic containers 50-100 l. When beroe are transported  for long 

distances (2 000 km), their density should be rather small: 40 specimens per 50 l to 

prevent them from being damaged and deliver the maximum amount (92.5%) of 

viable organisms. The individuals supplied were subsequently used for adaptation, 

offspring production and cultivation. 

When transported at large densities (50 ind./50 l), the  number of damaged individuals increases 

by a factor of 1.5 because of accumulation of products of metabolism in water. 

 

2. When developing the technology of beroe adaptation to Caspian water of different 

ionic composition and lower salinity (8-11 against 18-�����Å), the regime of water 

desalination was worked through. Water desalination was carried out by different 

methods taking into account  beroe high sensitivity to saline conditions. On the 

whole, the process of adaptation of beroe of different size classes to the reduction in 

salinity was almost the same, but unlike large individuals, small and medium ones 

spent less time for that process (by 2-3 days). In general, the process of adaptation 

takes some 7-8 days. 

It was established that Beroe ovata showed high adaptability not only to various salinity of 

Caspian waters, but also to re-adaptation from low (�����Å ) to higher salinity (11-�����Å).  

 

3. It was reported that the beroe was very particular about habitat conditions. When held 

in man-made conditions, it needs continuous water aeration and its daily replacement 

(50%) to prevent the accumulation of metabolic products. 

4. In the process of the experiment, considerable differences were recorded in feeding 

habits and food spectrum of comb jellyfish. Mnemiopsis in the Caspian water feed on  

5.  
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all the members of zooplankton while beroe feed only on mnemiopsis which is in agreement with 

literature data (Volovik, 2000). 

When plankton organisms are abundant in mnemiopsis habitat, it completely fills the gastro-

vascular cavity ejecting part of the consumed food through the mouth. Besides, a considerable 

amount of zooplankters, 2-3 times greater than the quantity of consumed prey, are immersed by 

mnemiopsis into excreted slime which is held with tentacles. The food ejected from the digestive 

system and immersed into slime is not already used by comb jellyfish, therefore the loss of 

valuable high caloric food may be very large (film). 

Mnemiopsis display clear daily rhythms of feeding which are closely connected with water 

temperature. Peaks of feeding at high temperatures (28-250C) coincide with nighttime. At that, 

daily food rations are not too large. When water temperature is low (200C), the feeding activity 

decreases markedly while the time of digestion increases. Most prey is eaten by mnemiopsis during 

daytime while during nighttime it does not almost feed (Fig 2,3). 
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Fig. 2 Daily rhythm of mnemiopsis feeding at a temperature 250�K 
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Fig. 3 Dynamics of mnemiopsys feeding at a temperature 200�K���I�R�U���D���G�D�\ 

 

Feeding habits and food spectrum of beroe are quite different. Even when it starves for a long 

time (5-6 days), it does not feed on plankton, micro-warms and Ostracoda. When the concentration 

of plankters is high, it clenches its mouth and changes its usual body shape looking like a ball 

���I�L�O�P������ �%�H�U�R�H�¶�V�� �P�D�L�Q�� �I�R�R�G�� �L�V�� �F�R�P�E�� �M�H�O�O�\�I�L�V�K�� �P�Q�H�P�L�R�S�V�L�V�� �Z�K�L�F�K�� �L�V�� �L�Q�J�H�V�W�H�G�� �E�\�� �E�H�U�R�H�� �P�R�V�W�O�\�� �D�V�� �D��

whole. Daily rhythms of beroe feeding, just as in mnemiopsis, depend on water temperature. When 

the temperature drops, the feeding activity of all the age classes decreases appreciably. Beroe show 

two peaks of feeding activity which occur during the day- and nighttime though, in general, beroe 

feed continuously with some intervals for digestion, but even at that moment they can fill their 

food reserves repeatedly. The time spent to digest food differs considerably in beroe of various size 

and depends on the amount of food consumed and water temperature. The amount of daily ration is 

of great importance for beroe of large and medium size and also depends on water temperature too. 

When the temperature rises, the amount of the food consumed increases. 
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6. During their reproductive cycle under favorable biotic and abiotic conditions, the 

Azov-Black Sea beroe adapted to Caspian water produced 10 times more eggs (some 

250) than their first offspring could do. This can probably occur only in man-made 

conditions when the reproductive success can not be achieved because environmental 

conditions are worse than in natural water body. 

All the size classes display impaired growth when water temperature drops and the 

concentration of food is reduced. When conditions are quite favorable, 3-cm long beroe  

produce the second offspring on the 20-th day. In shortage of food, their growth slows down 

and in order to reach the breeding age, they need more time (by 5-7 days).  

 

7. In breeding practice, there is experience of aquatic invertebrates cultivation 

(Bogatova et al., 1975, Zhemaeva, 1984, Ivanov, Abrosimov et al., 1975). Similar 

work on rearing gelatinous organisms was not carried out. 

Cultivation suggests recurring production of beroe offspring with its subsequent introduction 

into the Caspian Sea in order to regulate the number of predator invader - mnemiopsis. Data 

obtained indicate a real possibility not only of adaptation, but also of regular production of beroe of 

different size (including mature) which expands their range in the Caspian Sea. 

There is no experience of introduction of gelatinous organisms into water bodies including the 

Caspian Sea. 

Summarizing the experience of recent introductions of hydrobionts (Zenkevich, 

Birshtein,1937a, Zenkevich, 1940, Ioganzen, 1950, Karpevich, 1960, 1965, 1968, Ioffe et al., 

1972), having studied the biology and ecology of invaders as well as compatibility of their 

environmental requirements and conditions in the stocked water body which is quite like maternal 

by temperature and hydrochemical conditions, it may be concluded that beroe acclimatization in 

the Caspian Sea is quite possible. 

The biotechnique of beroe introduction into the Caspian Sea is thought to consist of  its stage-

by-stage acclimatization for three years. 
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During the first year, only a mixed population of beroe (some 5 000 individuals) consisting of 

60% of  large individuals, 20% of medium and 20% of small individuals  adapted to Caspian water 

should be introduced. The largest percentage of large-size beroe in the mixed population depends 

on  two factors. Firstly, they will begin mnemiopsis extermination more actively thus minimizing 

its concentration and ensuring an increase in reproductive potential of  the introduced species and 

rapid offspring production. Secondly, that is the shortest way of acclimatization: the phase of 

naturalization begins one generation earlier than in the case of transplanting juveniles. 

The introduction of medium- and small-size individuals may prevent occasional failures.  

In developing commercially exploitable populations in the second and third years, it is 

�Q�H�F�H�V�V�D�U�\���W�R���X�V�H���D���P�H�W�K�R�G���R�I���³�P�L�[�H�G���V�W�R�F�N�L�Q�J�´�����2�I���H�D�F�K���S�R�U�W�L�R�Q���R�I���E�H�U�R�H���D�G�D�S�W�H�G���W�R���&�D�V�S�L�D�Q���Z�D�W�H�U����

one half (500-600 ind.) of large-size beroe will be released directly into the sea for its population 

restocking and  more intensive extermination of mnemiopsis while the other one will be used for 

cultivation. Beroe of different size classes which are stored up when rearing in artificial conditions 

will be released at regular intervals in order to expand the area of beroe introduction into the 

Caspian Sea. 

Releases of beroe adapted to Caspian water should be carried out offshore at a depth of 10-20 

m, water salinity of 9-12���Å��and food (mnemiopsis) concentration not less than 100 ml/l repeatedly. 

The development of the introduced species may be monitored by divers using underwater video 

equipment. 

Beroe should be introduced into several areas of the Caspian Sea including the north-western 

coast of Dagestan because: 

- the time of mass development of mnemiopsis in that part of the sea (the second half of 

August-September) coincide with the moment of mass development of beroe in the 

north-eastern part of the Black Sea. It may be caught and transported to the Caspian 

Sea in the shortest way; 

- water transfer in that area occurs from north to south. 
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The second promising region is the Southern Caspian including the coast of Azerbaijan and 

Iran. Favorable conditions for beroe introduction at the coast of Azerbaijan may be in the area 

south of the Apsheron Peninsular and in the south-eastern part (Islamic Republic of Iran).   

Rather a large abundance of beroe may be expected two years after introduction, similar to that 

process in the Black Sea. 

One of the most important requirements that should be complied with before beroe 

acclimatization in the Caspian Sea is the obligatory conducting of integrated parasitological, 

microbiological and virologic studies of the members of the family Ctenophora in the maternal 

(native) water body (the Black Sea) and in experimental conditions according to Russian and 

international practice. 

In the literature available there are no data showing that the family Ctenophora may act as 

carriers of bacteria or virus. The results of microbial and virologic studies of comb jellyfish (Beroe 

ovata, Mnemiopsis leidyi) and their habitat in the Black and Caspian Seas described in the 

biological foundation are presented now for the first time. 

In compliance with international standards in order to establish the epizootic status of the 

population, it should be investigated not less than twice a year for four years (Council Directive 

91/67/EEC as last amended by Directive 98/45/EC, 1988; 1991). 

In connection with indicated above, in the case of positive decision on beroe acclimatization in 

the Caspian Sea, virologic examination of each batch of comb jellyfish supplied should be 

performed for the next few years. At that, the examined material should be taken from the batch of 

beroe prepared for transportation and before the results of examination are obtained, beroe should 

be  placed in quarantine in compliance with home and international standards that regulate 

hydrobiont transportation. According to published and informal data, it is quite possible that there 

are viral infection foci of fish in the Black Sea and their invasion of the geo-physically isolated 

basin of the Caspian Sea may lead to quite undesirable consequences.  

Integrated research into comb jellyfish showed no viral agents and parasitic fauna in the 

material under examination. At the same time, various microflora indigenous to marine 

ichthyofauna was isolated from  mnemiopsis and beroe, these are Aeromonas and vibrioflora  

common to the Black Sea; Pseudomonas and acinetobacteria  common to the Caspian Sea. 
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 Enterobacteria revealed in the microbial spectrum of the Black and Caspian Sea species under 

examination show that they may act as carriers of opportunistic microflora. Elimination of one 

complex of microflora by another may be due to different chemical composition and various 

salinity of Caspian and Black Sea water. 

From the results obtained in 2003, the microbial spectrum of beroe originally included 17 

species of bacteria of seven genera: Aeromonas, Citobacter, Enterobacter, Hafnia, Pseudononas, 

Flavobacterium, Vibrio. The family Vibrionaceae (Aeromonas hydrophila and Vibrio 

alginolyticus) dominated the bacteriocenosis of Black Sea comb jellyfish (46.4% of the strains of 

all isolated microflora). Microorganisms of the family Pseudomonadaceae were second in 

frequency of occurrence (28.6%) with subdominating Rs. aeruginosa  

Enterobacteria accounted for 21.4% of the strains. The data obtained indicate a significant 

anthropogenic contamination of the Black Sea ecosystem. 

After 7 days of adaptation in Caspian water the beroe under study were contaminated mostly 

with Pseudomonas and acinetobacteria (52.0 and 28.0%, respectively). The proportion of the 

families Vibrionaceae and Enterobactericeae in the material under analysis was not large. A similar 

tendency remained after complete transplanting of comb jellyfish into Caspian water. 

Consequently, 100% elimination of beroe indigenous microflora by bacteria common to the 

Caspian hydro-ecosystem occurs  in the process of its adaptation.  

Analysis of the material using pathogenicity markers showed that the Black Sea microflora 

exhibited proteolytic, lecithinic and hemolytic activity in 54.7% of the cases while the isolated 

Aeromonas showed 100% DNA activity. After beroe adaptation to Caspian water, pathogenicity 

markers of bacteria contaminating  that comb jellyfish were at a level of 22.7% or on average 2.4 

times lower, which is due to phenotypic characteristics of bacteriocenosis.  

The result of bioassay on Caspian fish contaminated with the strains of dominating groups of 

Black Sea microorganisms (Aeromonas, Vibrio, Rs. aeruginosa) turned out positive. 

Fish contaminated with Aeromonas and Vibrio were found dead 5-18 hours later while those 

contaminated with Rs. aeruginosa died 2 days after contamination. 
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The postmortem examination indicated considerable pathologic abnormalities in the internal 

organs, muscle lysis and a papule in the site of injection. Original strains of bacteria were isolated 

from affected organs. The group of  fish under control remained quite normal. 

The bioassay made provided a negative result as it is considered positive only in the case of 

mortality of  50% of the fish with signs of exterior and interior lesions. 

Similar result were obtained from the bioassay on white mice. This implies that the dominating 

Black Sea microflora is pathogenic both for native Caspian ichthyofauna and for warm-blooded 

animals. 

Thus, from the results of the research done it may be concluded that in acclimatizing Black Sea 

beroe in the Caspian Sea, it is necessary to carry out adaptation or quarantine for 2-3 weeks to 

eliminate Black Sea microflora with subsequent control and integrated examination of Ctenophora. 
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Why talk about the Black Sea 

�‡ We learnt alot from similar invasion 
events occuring in the Black Sea 
during the last two decades. This 
information is, at this very time, 
vitally important in solving the 
greatest problem ever of the 
Caspian Sea ecosystem.... 
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The ctenophore 
Mnemiopsis leidyi 

transported via ballast water from 
the western Atlantic into the Black 

Sea in the late 1980s 

This has been 
one of the most 
important invasion 
events of the 
world seas! 

Mnemiopsis is a not problem 
�I�R�U���³�D�Q�\�´���H�F�R�V�\�V�W�H�P 

Figure is from Dr T Moss, USA 
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Both seas are similar in 
�V�H�Y�H�U�D�O���D�V�S�H�F�W�V�« 

 

�‡ Similar surface area (BS 4.2 x105 km2, Caspian 3.9 x105 km2) 

�‡ Both have large catchment area (2 million km2 for 
BS, 3.5 million km2 for Caspian) 

�‡ Both fed mainly by one large river  

�‡ Both have one large shallow region  

�‡ Both have one large lagun 

�‡ 

Similar in several aspects�«  

 

�‡ Both sustain a sizeable pelagic fishery 
(about half a million tons) 

�‡ Both have top mammalian predators  

�‡ Both have high number of endemic 
spp 

�‡ Both have high number of invasive 
species (59 spp in the BS, 39 spp in 
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Sensitive ecosystems 

�‡ Both seas are sensitive to 
anthropogenic impacts as they are 
�D�O�P�R�V�W���H�Q�F�O�R�V�H�G���H�F�R�V�\�V�W�H�P�V�«���� 

�9   Eutrophication 

�9   Invasive species 

Large nutrient-rich riverine input as the main reason of 
eutrophication of the Black Sea 

(>2 x106 km2; Zaitsev & Mamaev 1997) 
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Root source: Increase in nutrients 
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Eutrophication effect:  
Increase in chl biomass 

Annual chlorophyll distribution from 
SeaWIFS   
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Eutrophication effect:  
Decrease in Secchi depth 

Eutrophication effect:  
Increase in hypoxic areas 
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�‡ 1) Eutrophication: affected more the 
NWS compared to the open sea 

 

Salinity in the Black Sea ( from Prof T. Oguz, IMS, Turkey ) 
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Currents in the Black Sea   
(from Prof Temel Oguz. IMS, Turkey) 

Eutrophication effect:  
Increase in phytoplankton biomass  

(Kovalev et al., 1998d)  

1

10

100

1000

10000

59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 91 93

b
io

m
a

ss
 

(g
 m

-2
)

NW

NE



 77

 

 

Eutrophication effect:  
Compositional changes in copepod 

biomass in Sevastopol Bay  
(Kovalev et al., 1998a) 

1989-1990 

A. c lausi

75%

Others
1%C. euxinus

7%

O. similis

2%

P. 

elongatus
15%

1960-1964

Calanus 

5%

O.similis
2%

P.elongatus

28%

Acartia

17%

O. nana

48%

1965-1969

Acartia 
26%

Calanus
10%

O. nana
47%

P. elongatus
15%

O. similis
2%

1981-1985

O.similis

31%

A. clausi
30%

P. parvus

21%

Other
6%

O. nana
12%

1991-1994 

A. c lausi
85%

P. parvus

3%

O. similis

9%

Others
3%

Eutrophication 
effect:  

Decrease in fish 
biodiversity 
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Eutrophication effect:  
Changes in the spawning grounds of 

The second of the two main events which greatly 
affected the ecosystem of the Black Sea is : 

�‡ 1) Eutrophication 

�‡ 2) Introduced species   

�‡ Notably the alien ctenophore 
Mnemiopsis; in the late 1980�¶s 
reaching very high biomasses (almost 
1 billion tons!) in the Black Sea, 
immediately affected all compartments 
of marine life 
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The loss of Turkey alone was roughly 250 
million dollars per year due to these low levels 

of fishery 

Relationship between the decrease in Turkish anchovy catch 
(as 103 tonnes) and Mnemiopsis (WW m-2) outburst 
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How does Mnemiopsis affect ? 

Phytoplankton 

Zooplankton 

Small pelagics 
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Phytoplankton 

Zooplankton 

Small pelagics 

How does Mnemiopsis affect ? 

Eutrophication levels elevated in the BS 
during early 1990s... 
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Very high prim. prod. in the 
Caspian recently (2001 summer)... 

Anatomy  

�‡ Phylum Ctenophora 

�‡ Class Tentaculata 

�‡ Order Lobata 

�‡ Mnemiopsis leidyi 

�± Mid Atlantic  

�± �¶�6�P�R�R�W�K�¶ 

�± Simple lobular canals 

�‡ Mnemiopsis mccradyi  
Mnemiopsis leidyi-Fort Myers.  Keith Bayha 

2 cm 

From Dr T. Moss 
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Plastic morphology: Size & shape 

The Bosphorus        Baku, AZ 

4 cm 

1 cm 

Plastic morphology: Tentacle 
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�‡ Lobe inner surface capture 

�‡ Food groove capture 

The impact of M. leidyi on zooplankton is well 
documented for the Black Sea both using 
laboratory and field studies (Finenko & Romanova 
2000, Shushkina et al 2000, etc...).  

Feeding modes in Mnemiopsis  

(from Dr T. Moss) 




