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�:�P�U�J�L�� �Z�W�P�U�`���J�O�L�L�R�� �J�Y�H�`�Ä�Z�O�� �^�L�Y�L�� �P�U�[�Y�V�K�\�J�L�K�� �P�U�� �,�\�Y�V�W�L�� �P�U�� �[�O�L�� �S�H�[�L��
�?�0�?�[�O���J�L�U�[�\�Y� �̀����H�U�K���H�I�V�]�L���H�S�S���Z�P�U�J�L���Z�P�N�U�H�S���H�U�K���Y�L�K���Z�^�H�T�W���J�Y�H�`�Ä�Z�O��
�H�W�W�L�H�Y�L�K�� �H�[�� �[�O�L�� �[�\�Y�U�� �V�M�� �[�O�L�� ��� �����Z���� �[�O�L�� �J�V�S�V�U�P�a�H�[�P�V�U�� �V�M�� �,�\�Y�V�W�L�H�U��
�M�Y�L�Z�O�^�H�[�L�Y�Z�� �I�`�� �L�_�V�[�P�J�� �J�Y�H�`�Ä�Z�O�� �O�H�Z�� �P�T�W�V�Z�L�K�� �P�[�Z�L�S�M�� �H�Z�� �H�� �Y�L�Z�L�H�Y�J�O�� 
�[�V�W�P�J�� �H�U�K�� �H�� �N�Y�V�^�P�U�N�� �J�V�U�J�L�Y�U�� �M�V�Y�� �Y�L�Z�L�H�Y�J�O�L�Y�Z�� �H�U�K�� �H�X�\�H�[�P�J�� 
�L�U�]�P�Y�V�U�T�L�U�[�� �Z�[�H�R�L�O�V�S�K�L�Y�Z���� �0�U�� �-�Y�H�U�J�L���� �[�O�L�� �P�Z�Z�\�L�� �N�H�P�U�L�K�� �H�� �U�L�^�� 
�K�P�T�L�U�Z�P�V�U�� �V�]�L�Y�� �[�O�L�� �S�H�Z�[�� �K�L�J�H�K�L���� �H�Z�� �V�J�J�H�Z�P�V�U�H�S�S�`�� �K�L�]�H�Z�[�H�[�P�U�N�� 
�L�M�M�L�J�[�Z�� �V�M�� �P�U�]�H�Z�P�]�L�� �J�Y�H�`�Ä�Z�O�� �^�L�Y�L�� �U�V�[�L�K�� �V�U�� �U�H�[�\�Y�H�S�� �L�U�]�P�Y�V�U�T�L�U�[�Z�� 
�H�U�K���L�T�I�S�L�T�H�[�P�J���Z�W�L�J�P�L�Z��

�0�U�� �Y�L�Z�W�V�U�Z�L�� �[�V�� �H�� �N�Y�V�^�P�U�N�� �U�L�L�K�� �M�V�Y�� �T�V�Y�L�� �R�U�V�^�S�L�K�N�L�� �H�U�K�� 
�T�H�U�H�N�L�T�L�U�[�� �V�W�[�P�V�U�Z���� �H�� �Q�V�P�U�[�� �Y�L�Z�L�H�Y�J�O�� �W�Y�V�N�Y�H�T�T�L�� �K�Y�P�]�L�U�� �I�`�� �[�O�L��
�0�U�Y�H���� �[�O�L�� �*�5�9�:���� �[�O�L�� �7�H�Y�J�� �U�H�[�\�Y�L�S�� �Y�t�N�P�V�U�H�S�� �K�L�� �)�Y�P�u�Y�L�� ���7�5�9���� �H�U�K�� 
�[�O�L�� �6�U�L�T�H�� �^�H�Z�� �S�H�\�U�J�O�L�K�� �P�U�� �[�O�L�� �)�Y�P�u�Y�L�� �T�H�Y�Z�O�L�Z�� �P�U�� ������������ �;�O�L�� 
�W�Y�L�Z�L�U�[�H�[�P�V�U�� �V�M�� �[�O�L�Z�L�� �Z�[�\�K�P�L�Z���� �H�S�V�U�N�� �^�P�[�O�� �V�[�O�L�Y�Z�� �S�L�K�� �P�U�� �-�Y�H�U�J�L��
�[�O�L�Z�L�� �S�H�Z�[�� �`�L�H�Y�Z���� �S�L�K�� �[�V�� �[�O�L�� �Ä�Y�Z�[�� �¸�5�H�[�P�V�U�H�S�� �T�L�L�[�P�U�N�Z�� �V�U�� �P�U�]�H�Z�P�]�L��
�L�_�V�[�P�J���J�Y�H�`�Ä�Z�O�¹���V�Y�N�H�U�P�Z�L�K���V�U���[�O�L����� �[�O�����H�U�K�������[�O���V�M���1�\�U�L���������������P�U��
�:�H�P�U�[���3�`�W�O�H�Y�K�����3�V�P�Y�L���(�[�S�H�U�[�P�X�\�L�������.�H�[�O�L�Y�P�U�N���U�L�H�Y�S�`�����������Y�L�Z�L�H�Y�J�O�L�Y�Z��
�H�U�K�� �T�H�U�H�N�L�Y�Z�� �¶�� �Ä�Z�O�P�U�N�� �M�L�K�L�Y�H�[�P�V�U�Z���� �U�H�[�\�Y�H�S�� �W�H�Y�R�Z���� �L�U�]�P�Y�V�U�T�L�U�[�H�S��
�H�Z�Z�V�J�P�H�[�P�V�U�Z�����H�K�T�P�U�P�Z�[�Y�H�[�P�V�U�Z���¶���[�O�L�Z�L���[�^�V���K�H�`�Z���V�M���P�U�M�V�Y�T�H�[�P�V�U���H�U�K��
�K�L�I�H�[�L���T�H�K�L���P�[���W�V�Z�Z�P�I�S�L���[�V���L�Z�[�H�I�S�P�Z�O���M�V�Y���[�O�L���Ä�Y�Z�[���[�P�T�L���Z�\�J�O���H���I�Y�V�H�K��
�K�P�H�S�V�N�\�L���H�I�V�\�[���[�O�L���Z�\�I�Q�L�J�[���V�U���H���U�H�[�P�V�U�H�S���Z�J�H�S�L��

�;�O�L���V�\�[�J�V�T�L���P�Z���H���^�O�V�S�L���Z�L�[���V�M���\�W�K�H�[�L�K���K�H�[�H���H�I�V�\�[���[�O�L���I�P�V�S�V�N�`���V�M�� 
�P�U�]�H�Z�P�]�L�� �Z�W�L�J�P�L�Z���� �[�O�L�� �^�H�`�Z�� �[�O�L�`�� �J�V�S�V�U�P�a�L�� �L�U�]�P�Y�V�U�T�L�U�[�Z�� �H�U�K�� �[�O�L�� 
�L�J�V�S�V�N�P�J�H�S���P�T�W�H�J�[�Z���[�O�L�`���P�U�K�\�J�L�����9�L�Z�V�S�\�[�L�S�`���V�U���H�U���V�W�L�Y�H�[�P�V�U�H�S���T�V�K�L����
�[�O�L���Z�L�T�P�U�H�Y���H�S�Z�V���W�Y�V�]�P�K�L�K���H���Y�L�J�V�Y�K���V�M���[�O�L���T�L�H�U�Z���J�\�Y�Y�L�U�[�S�`���H�]�H�P�S�H�I�S�L�� 
�[�V���T�V�U�P�[�V�Y���H�U�K���T�H�U�H�N�L���P�U�]�H�Z�P�]�L���J�Y�H�`�Ä�Z�O���[�O�Y�V�\�N�O���H���U�\�T�I�L�Y���V�M�� 
�Ä�L�S�K�� �L�_�W�L�Y�P�T�L�U�[�� �M�L�L�K�I�H�J�R�Z���� �;�O�L�� �W�Y�L�Z�L�U�[�� �K�V�J�\�T�L�U�[�� �W�Y�V�W�V�Z�L�Z��
�H�� �Z�\�T�T�H�Y�`�� �V�M�� �[�O�L�� �Z�J�P�L�U�[�P�Ä�J�� �M�L�H�[�\�Y�L�Z���� �Ä�L�S�K�� �V�I�Z�L�Y�]�H�[�P�V�U�Z�� �H�U�K�� 
�T�H�U�H�N�L�T�L�U�[���Z�[�Y�H�[�L�N�P�L�Z���W�Y�L�Z�L�U�[�L�K���V�U���[�O�L���V�J�J�H�Z�P�V�U����
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Project leader
Parc naturel régional de Brière
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Jean-Marc Paillisson,
Senior research engineer
CNRS, UMR 6553 Ecobio
jean-marc.paillisson@univ-rennes1.fr

Nicolas Poulet,
Project leader
Ecologie des organismes aquatiques
�+�P�Y�L�J�[�P�V�U���K�L���S�»�(�J�[�P�V�U���:�J�P�L�U�[�P�Ä�X�\�L���L�[���;�L�J�O�U�P�X�\�L
�7�•�S�L���t�J�V���O�`�K�Y�H�\�S�P�X�\�L���6�U�L�T�H���0�Y�Z�[�L�H���0�4�-�;
nicolas.poulet@onema.fr
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�;�O�L���Ä�Y�Z�[���¸�5�H�[�P�V�U�H�S���T�L�L�[�P�U�N�Z�� 
�V�U���P�U�]�H�Z�P�]�L���L�_�V�[�P�J���J�Y�H�`�Ä�Z�O�¹��
were organised by the 
INRA, the Parc naturel  
régional de Brière, the Forum  
des marais atlantiques, the 
Onema and the CNRS. 
�;�O�L�`���[�V�V�R���W�S�H�J�L���V�U���[�O�L����� �[�O��
and 20th of June, 2013  
at Saint-Lyphard (Loire- 
Atlantique).

�;�O�P�Z�� �P�Z�Z�\�L�� �P�Z�� �H�]�H�P�S�H�I�S�L�� �M�V�Y�� �J�V�U�Z�\�S�[�H�[�P�V�U�� �V�U�� �[�O�L�� �6�U�L�T�H�� 
website (http://www.onema.fr/IMG/EV/cat7a-thematic-  
issues.html#meetingsrecap) and on the website of the PNR 
Brière (http://www.parc-naturel-briere.fr). It is referenced  
�P�U�� �[�O�L�� �U�H�[�P�V�U�H�S�� �W�V�Y�[�H�S�� �¸�[�L�J�O�U�P�J�H�S�� �K�V�J�\�T�L�U�[�Z�� �V�U�� �^�H�[�L�Y�¹�� 
(www.documentation.eaufrance.fr).
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I – Cray�sh in France: present situation and temporal trends

���������¶���5�H�[�P�]�L���Z�W�L�J�P�L�Z�!���H���^�V�Y�Y�`�P�U�N���Z�P�[�\�H�[�P�V�U������������������������������������������������������������������������������������������������������������

���������¶���:�W�P�U�`���J�O�L�L�R���J�Y�H�`�Ä�Z�O�!���[�O�L���Ä�Y�Z�[���P�U�]�H�Z�P�V�U����������������������������������������������������������������������������������������������������

���������¶���:�P�N�U�H�S���J�Y�H�`�Ä�Z�O�!���H�U���H�J�J�L�S�L�Y�H�[�L�K���W�Y�V�N�Y�L�Z�Z����������������������������������������������������������������������������������������������

���������¶���9�L�K���Z�^�H�T�W���J�Y�H�`�Ä�Z�O�����H���^�V�Y�S�K���J�V�U�X�\�L�Y�V�Y����������������������������������������������������������������������������������������������

Focus - Lorraine, Morvan: a valuable contribution to the national survey ��������������������������������������

���������¶���6�[�O�L�Y���L�_�V�[�P�J���Z�W�L�J�P�L�Z�����W�Y�L�Z�L�U�[���V�Y���[�V���J�V�T�L������������������������������������������������������������������������������������������� 

���������¶���*�V�T�W�S�L�_�����P�U�H�K�L�X�\�H�[�L���Y�L�N�\�S�H�[�P�V�U�Z��������������������������������������������������������������������������������������������������������������������

2 – Understanding invasions: from colonization to impacts

���������¶���;�O�L���^�H�`�Z���Y�L�K���Z�^�H�T�W���J�Y�H�`�Ä�Z�O���J�V�S�V�U�P�a�L���U�L�^���L�U�]�P�Y�V�U�T�L�U�[�Z�!�� 
         in situ���Z�[�\�K�P�L�Z����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

���������¶���*�Y�H�`�Ä�Z�O���W�S�H�N�\�L�!���S�L�[�O�H�S���K�H�U�N�L�Y���M�V�Y���U�H�[�P�]�L���Z�W�L�J�P�L�Z��������������������������������������������������������������������

���������¶�����9�L�K���Z�^�H�T�W���J�Y�H�`�Ä�Z�O�����H���T�H�Q�V�Y���K�P�Z�[�\�Y�I�H�U�J�L���V�M���M�V�V�K�^�L�I�Z������������������������������������������������

Focus - �(�Y�L���J�Y�H�`�Ä�Z�O���J�V�U�[�H�T�P�U�H�U�[���I�P�V�H�J�J�\�T�\�S�H�[�V�Y�Z�&��������������������������������������������������������������������������������������������������

���������¶���:�V�J�P�V���L�J�V�U�V�T�P�J���P�T�W�H�J�[�Z�!���H���Ä�Y�Z�[���H�W�W�Y�V�H�J�O���P�U���[�O�L���*�H�T�H�Y�N�\�L����������������������������������

3 – Invasion management: which operational approaches?

���������¶���(���,�\�Y�V�W�L�H�U���V�]�L�Y�]�P�L�^�!���U�\�T�L�Y�V�\�Z���H�W�W�Y�V�H�J�O�L�Z���P�U�]�L�Z�[�P�N�H�[�L�K��������������������������������������

���������¶���+�Y�`�P�U�N���\�W�����H���[�Y�P�L�K���Z�V�S�\�[�P�V�U���P�U���J�S�V�Z�L�K���^�H�[�L�Y�Z������������������������������������������������������������������������������������� 

���������¶���;�Y�H�W�W�P�U�N���L�M�Ä�J�P�L�U�J�`���S�P�T�P�[�L�K���I�`���U�\�T�I�L�Y�Z��������������������������������������������������������������������������������������������������

Focus - ���7�Y�V�M�L�Z�Z�P�V�U�H�S���Ä�Z�O�L�Y�T�L�U�!���H�J�[�V�Y�Z���V�M���P�U�]�H�Z�P�]�L���J�Y�H�`�Ä�Z�O���Y�L�N�\�S�H�[�P�V�U�&������������������������������������������

���������¶���3�P�[�[�S�L���Z�[�Y�L�H�T�Z���H�U�K���O�P�N�O���L�J�V�S�V�N�P�J�H�S���Z�[�H�R�L�Z�!���^�O�P�J�O���T�H�U�H�N�L�T�L�U�[�� 
�������������������Z�[�Y�H�[�L�N�P�L�Z�&����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 

���������¶�����7�V�W�\�S�H�[�P�V�U���T�V�U�P�[�V�Y�P�U�N�!���[�V�^�H�Y�K���H���Z�[�H�U�K�H�Y�K�P�a�L�K���T�L�[�O�V�K���M�V�Y���Y�L�K�� 
�Z�^�H�T�W���J�Y�H�`�Ä�Z�O����������������������������������������������������������������������������������������������������������������������������������������������������������������������������

Conclusion ������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
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�V�M�� �[�O�L�P�Y�� �W�Y�V�S�P�M�L�Y�H�[�P�V�U�� �M�V�Y�� �H�X�\�H�[�P�J�� 

�L�U�]�P�Y�V�U�T�L�U�[�Z�&�� �(�U�K�� �H�I�V�]�L�� �H�S�S���� �^�O�H�[�� 

�V�W�L�Y�H�[�P�V�U�H�S�� �^�H�`�Z�� �K�V�� �^�L�� �O�H�]�L�� �H�[�� �V�\�Y�� 

�K�P�Z�W�V�Z�H�S�� �[�V�� �[�H�J�R�S�L�� �[�O�L�T���� �S�P�T�P�[�� �[�O�L�P�Y�� 

�W�Y�V�W�H�N�H�[�P�V�U�� �H�U�K�� �Y�L�Z�[�V�Y�L�� �P�T�W�H�J�[�L�K�� 

�L�J�V�Z�`�Z�[�L�T�Z�&�� �0�U�� �V�Y�K�L�Y�� �[�V�� �T�L�L�[�� �[�O�L�Z�L��

�U�L�L�K�Z���� �H�U�K�� �M�V�S�S�V�^�P�U�N�� �Z�[�\�K�P�L�Z�� �H�S�Y�L�H�K�`��

�J�H�Y�Y�P�L�K�� �V�\�[�� �V�U�� �[�O�L�� �Z�\�I�Q�L�J�[���� �H�� �Y�L�Z�L�H�Y�J�O�� 

�L�M�M�V�Y�[�� �Z�V�� �M�H�Y�� �\�U�W�Y�L�J�L�K�L�U�[�L�K�� �P�U�� �-�Y�H�U�J�L��

�O�H�Z�� �I�L�L�U�� �S�L�K�� �Z�P�U�J�L�� ������������ �0�[�� �T�V�I�P�S�P�a�L�K�� �H��

�U�\�T�I�L�Y���V�M���W�H�Y�[�U�L�Y�Z�����[�O�L���0�U�Y�H�����[�O�L���*�5�9�:����

�[�O�L�� �7�5�9�� �)�Y�P�u�Y�L�� �H�U�K�� �[�O�L�� �6�U�L�T�H���� �V�U�� �H�� 

�W�P�S�V�[�� �H�Y�L�H�!�� �[�O�L�� �)�Y�P�u�Y�L�� �T�H�Y�Z�O�L�Z���� �;�O�L�� 

�W�Y�L�Z�L�U�[�H�[�P�V�U���V�M���[�O�L�Z�L���Z�[�\�K�P�L�Z�����H�S�V�U�N���^�P�[�O��

�V�[�O�L�Y�Z�� �J�H�Y�Y�P�L�K�� �V�\�[�� �L�S�Z�L�^�O�L�Y�L�� �P�U�� �-�Y�H�U�J�L����

�M�Y�V�T�� �[�O�L�� �=�V�Z�N�L�Z�� �[�V�� �[�O�L�� �*�H�T�H�Y�N�\�L����

�^�L�Y�L�� �W�Y�L�Z�L�U�[�L�K�� �K�\�Y�P�U�N�� �[�O�L�� �Ä�Y�Z�[�� �¸�-�Y�L�U�J�O��

�T�L�L�[�P�U�N�� �V�U�� �P�U�]�H�Z�P�]�L�� �L�_�V�[�P�J�� �J�Y�H�`�Ä�Z�O�¹����

�6�Y�J�O�L�Z�[�Y�H�[�L�K�� �I�`�� �[�O�L�Z�L�� �P�U�Z�[�P�[�\�[�P�V�U�Z����

�P�U�� �J�V�S�S�H�I�V�Y�H�[�P�V�U�� �^�P�[�O�� �[�O�L�� �-�V�Y�\�T�� �K�L�Z�� 

�4�H�Y�H�P�Z�� �(�[�S�H�U�[�P�X�\�L�Z���� �[�O�L�� �T�L�L�[�P�U�N�Z�� 

�N�H�[�O�L�Y�L�K�� �H�I�V�\�[�� �������� �T�H�U�H�N�L�Y�Z�� �H�U�K��

�Z�J�P�L�U�[�P�Z�[�Z�� �H�[�� �:�H�P�U�[���3�`�W�O�H�Y�K�� ���3�V�P�Y�L�� 

�(�[�S�H�U�[�P�X�\�L������ �H�[�� �[�O�L�� �O�L�H�Y�[�� �V�M�� �[�O�L�� �)�Y�P�u�Y�L��

�T�H�Y�Z�O�L�Z���� �V�U�� �[�O�L�� ��� �[�O�� �H�U�K�� �����[�O�� �V�M�� 

�1�\�U�L��������������

�;�O�L�� �J�V�U�[�Y�P�I�\�[�P�V�U�Z�� �[�V�� �[�O�L�Z�L�� �[�^�V�� �K�H�`�Z����

�^�O�P�J�O���V�M�M�L�Y�L�K���H���^�L�H�S�[�O���V�M���U�L�^���P�U�M�V�Y�T�H�[�P�V�U�� 

�I�\�[�� �H�S�Z�V�� �V�M�� �X�\�L�Z�[�P�V�U�P�U�N�Z���� �M�\�L�S�S�L�K�� �[�O�L�� 

�W�Y�L�Z�L�U�[�� �Z�\�T�T�H�Y� �̀��� �(�M�[�L�Y�� �V�U�� �V�]�L�Y�]�P�L�^��

�V�M�� �[�O�L�� �K�P�M�M�L�Y�L�U�[�� �Z�W�L�J�P�L�Z�� �P�U�]�L�U�[�V�Y�P�L�K�� �P�U��

�-�Y�H�U�J�L�����V�M���[�O�L�P�Y���K�`�U�H�T�P�J�Z���H�U�K���Y�L�N�\�S�H�[�V�Y�`��

�Z�[�H�[�\�Z���� �[�O�L�� �Z�\�T�T�H�Y�`�� �W�Y�L�Z�L�U�[�Z�� �H�� �Z�L�[�� �V�M��

�U�L�^�� �K�H�[�H�� �H�I�V�\�[�� �[�O�L�� �P�T�W�H�J�[�Z�� �V�M�� �P�U�]�H�Z�P�]�L��

�J�Y�H�`�Ä�Z�O�� �V�U�� �L�U�]�P�Y�V�U�T�L�U�[�Z�� �¶�� �M�Y�V�T�� �[�O�L�P�Y��

�T�V�K�L�Z�� �V�M�� �J�V�S�V�U�P�a�H�[�P�V�U�� �[�V�� �[�O�L�P�Y�� �L�M�M�L�J�[�Z��

�V�U���M�V�V�K�^�L�I�Z�����;�O�L���[�O�P�Y�K���Z�L�J�[�P�V�U���N�P�]�L�Z���H�U��

�H�J�J�V�\�U�[���V�M���[�O�L���L�M�Ä�J�P�L�U�J�`���V�M���[�O�L���K�P�M�M�L�Y�L�U�[�� 

�T�H�U�H�N�L�T�L�U�[�� �H�U�K�� �J�V�U�[�Y�V�S�� �T�L�[�O�V�K�Z�� 

�W�Y�L�Z�L�U�[�S�`�� �H�]�H�P�S�H�I�S�L���� �I�H�Z�L�K�� �V�U�� �[�O�L�� 

�M�L�L�K�I�H�J�R�Z���V�M���]�H�Y�P�V�\�Z���Ä�L�S�K���L�_�W�L�Y�P�T�L�U�[�Z��
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�0�U�� �[�O�L�� �L�H�Y�S�`�� ���������Z���� �[�O�L�� �)�Y�P�u�Y�L�� �T�H�Y�Z�O�L�Z����

�P�U�� �3�V�P�Y�L���(�[�S�H�U�[�P�X�\�L���� �Z�[�P�S�S�� �O�H�Y�I�V�\�Y�L�K�� �H�� 

�Y�L�T�H�Y�R�H�I�S�L���H�X�\�H�[�P�J���S�P�M�L�����(���I�Y�V�H�K���K�P�]�L�Y�Z�P�[�`�� 

�V�M�� �Ä�Z�O���� �H�T�W�O�P�I�P�H�U�Z���� �P�U�]�L�Y�[�L�I�Y�H�[�L�Z���� 

�Å�V�\�Y�P�Z�O�L�K�� �H�T�V�U�N�� �[�O�L�� �]�L�N�L�[�H�[�P�V�U�� �I�L�K�Z����

�0�U���������������[�O�L�Z�L�����������R�T�����V�M���^�L�[�S�H�U�K�Z���U�V�^�� 

�V�M�M�L�Y�� �X�\�P�[�L�� �H�� �K�P�M�M�L�Y�L�U�[�� �Z�P�N�O�[���� �6�\�[�� �V�M�� ������ 

�W�S�H�U�[���Z�W�L�J�P�L�Z�����������H�Y�L���U�V�[���[�O�L�Y�L���H�U�`���T�V�Y�L����

�H�U�K���������O�H�]�L���Y�H�Y�L�Ä�L�K�����7�H�Y�J���U�H�[�\�Y�L�S���Y�t�N�P�V�U�H�S�� 

�K�L�� �)�Y�P�u�Y�L������ �-�Y�V�N�Z�� �O�H�]�L�� �N�V�U�L�� �T�\�[�L����

�N�Y�H�Z�Z�� �Z�U�H�R�L�Z�� �H�U�K�� �^�H�[�L�Y�� �I�L�L�[�S�L�Z�� �H�Y�L��

�U�V�� �S�V�U�N�L�Y�� �M�V�\�U�K���� �U�V�[�� �V�U�L�� �^�H�[�L�Y�� �S�P�S�`�� �O�H�Z��

�I�L�L�U�� �Z�L�L�U�� �Z�P�U�J�L�� ���������� �P�U�� �[�O�L�� �U�V�^�� �[�\�Y�I�P�K�� 

�^�H�[�L�Y�Z���� �9�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O�� �^�L�Y�L�� 

�Y�L�W�V�Y�[�L�K�� �P�U�� �[�O�L�� �T�H�Y�Z�O�L�Z�� �M�V�Y�� �[�O�L�� �Ä�Y�Z�[��

�[�P�T�L�� �P�U�� ��� �������� �H�M�[�L�Y�� �H�� �W�Y�V�I�H�I�S�L�� �L�Z�J�H�W�L��

�M�Y�V�T�� �H�� �I�Y�L�L�K�P�U�N�� �M�H�Y�T���� �6�]�L�Y�� �H�� �[�L�U���`�L�H�Y��

�[�P�T�L�� �Z�W�H�U���� �P�[�Z�� �W�V�W�\�S�H�[�P�V�U�Z�� �Z�V�H�Y�L�K�� �H�U�K��

�O�H�]�L�� �U�V�^�� �Y�L�H�J�O�L�K�� �K�L�U�Z�P�[�P�L�Z�� �V�M�� �H�Y�V�\�U�K��

������ �P�U�K�P�]�P�K�\�H�S�Z��per�� �Z�X�\�H�Y�L�� �T�L�[�L�Y�� �P�U�� 

�J�L�Y�[�H�P�U�� �W�V�U�K�Z���� �;�O�\�Z���� �^�P�[�O�P�U�� �H�� �M�L�^�� �`�L�H�Y�Z��

�[�O�L�� �)�Y�P�u�Y�L�� �T�H�Y�Z�O�L�Z�� �O�H�]�L�� �I�L�J�V�T�L�� �H�� 

�[�`�W�P�J�H�S���J�H�Z�L���V�M���H�U���L�J�V�Z�`�Z�[�L�T���[�Y�H�U�Z�M�V�Y�T�L�K�� 

�I�`�� �H�U�� �L�_�V�[�P�J�� �J�Y�H�`�Ä�Z�O�� �Z�W�L�J�P�L�Z���� �;�O�L�Z�L��

�P�U�]�H�Z�P�V�U�Z�� �J�\�Y�Y�L�U�[�S�`�� �H�M�M�L�J�[���� �H�[�� �]�H�Y�P�V�\�Z�� 

�S�L�]�L�S�Z�����H���S�H�Y�N�L���U�\�T�I�L�Y���V�M���H�X�\�H�[�P�J���O�H�I�P�[�H�[�Z��

�P�U���-�Y�H�U�J�L�����M�Y�V�T���[�O�L���)�Y�L�U�U�L���W�V�U�K�Z���[�V���[�O�L��

�9�O�V�U�L�� �K�L�S�[�H���� �H�U�K�� �M�Y�V�T�� �Z�H�U�K�W�P�[�Z�� �P�U�� �[�O�L��

�*�O�L�Y�� �J�V�\�U�[�`�� �[�V�� �I�Y�V�V�R�Z�� �P�U�� �[�O�L�� �(�Y�K�u�J�O�L��

�J�V�\�U�[� �̀�

�:�\�J�O�� �H�� �Z�P�[�\�H�[�P�V�U�� �P�Z�� �Y�V�V�[�L�K�� �P�U�� �[�O�L�� �W�H�Z�[����

�;�O�L��spiny-cheek cray�sh� � � � Orconectes 

limosus������ �Ä�Y�Z�[�� �P�U�[�Y�V�K�\�J�L�K�� �P�U�� �V�\�Y�� �^�H�[�L�Y�Z��

�H�Z�� �L�H�Y�S�`�� �H�Z�� ��� �������� �O�H�Z�� �I�L�L�U�� �[�O�L�� �T�V�Z�[��

�^�P�K�L�Z�W�Y�L�H�K�� �J�Y�H�`�Ä�Z�O�� �P�U�� �-�Y�H�U�J�L�� �M�V�Y�� �O�H�S�M�� �H��

�J�L�U�[�\�Y� �̀����0�U���[�O�L���L�H�Y�S�`����� �����Z�����P�[���^�H�Z���Q�V�P�U�L�K��

�I�`�� �V�[�O�L�Y�� �Z�W�L�J�P�L�Z�� �[�O�H�[�� �H�S�Z�V�� �J�H�T�L�� �M�Y�V�T��

�5�V�Y�[�O�� �(�T�L�Y�P�J�H���� �(�T�V�U�N�� �[�O�L�Z�L���� �Z�P�N�U�H�S��

�J�Y�H�`�Ä�Z�O�� ��Pacifastacus leniusculus���� �H�U�K��

�Y�L�K���Z�^�H�T�W���J�Y�H�`�Ä�Z�O�����7�Y�V�J�H�T�I�H�Y�\�Z���J�S�H�Y�R�P�P���� 

�H�Y�L�� �M�V�Y�T�P�K�H�I�S�L�� �P�U�]�H�Z�P�]�L�� �Z�W�L�J�P�L�Z�!�� �[�O�L��

�Y�H�W�P�K�� �K�L�]�L�S�V�W�T�L�U�[�� �V�M�� �[�O�L�P�Y�� �W�V�W�\�S�H�[�P�V�U�Z����

�L�]�L�U�� �M�H�Z�[�L�Y�� �P�U�� �[�O�L�� �S�H�Z�[�� �K�L�J�H�K�L���� �O�H�Z�� 

�Y�L�Z�O�\�M�Å�L�K�� �[�O�L�� �J�H�Y�K�Z�� �P�U�� �T�H�U�`�� �-�Y�L�U�J�O��

�Z�[�Y�L�H�T�Z�� �H�U�K�� �W�V�U�K�Z���� �4�L�H�U�^�O�P�S�L���� 

�U�H�[�P�]�L���J�Y�H�`�M�P�Z�O���¶���^�O�P�[�L���J�S�H�^�L�K���J�Y�H�`�M�P�Z�O�� 

��Austropotamobius pallipes���� �[�V�� �Z�[�H�Y�[��

�^�P�[�O���� �V�U�J�L�� �[�O�L�� �T�V�Z�[�� �^�P�K�L�Z�W�Y�L�H�K�� �P�U�� �V�\�Y��

�Z�[�Y�L�H�T�Z�� �¶�� �O�H�]�L�� �\�U�K�L�Y�N�V�U�L�� �H�� �^�V�Y�Y�`�P�U�N��

�K�L�J�S�P�U�L�� �H�U�K�� �I�L�L�U�� �Y�L�W�S�H�J�L�K�� �I�`�� �[�O�L�� 

�U�L�^�J�V�T�L�Y�Z���P�U���U�\�T�L�Y�V�\�Z���O�H�I�P�[�H�[�Z��

�;�O�L�� �P�T�W�V�Y�[�H�U�J�L�� �V�M�� �[�O�L�� �L�J�V�S�V�N�P�J�H�S�� �H�U�K��

�L�J�V�U�V�T�P�J�� �P�T�W�H�J�[�Z�� �P�U�K�\�J�L�K�� �I�`�� �[�O�L�Z�L��

�P�U�]�H�Z�P�V�U�Z�� �P�Z�� �U�V�^�� �I�Y�V�H�K�S�`�� �Y�L�J�V�N�U�P�Z�L�K����

�(�[�� �H�� �[�P�T�L�� �^�O�L�U�� �[�O�L�� �Y�L�J�V�]�L�Y�`�� �H�U�K�� �[�O�L�� 

�W�Y�L�Z�L�Y�]�H�[�P�V�U�� �V�M�� �[�O�L�� �N�V�V�K�� �Z�[�H�[�L�� �V�M�� 

�H�X�\�H�[�P�J�� �L�U�]�P�Y�V�U�T�L�U�[�Z�� �P�T�W�V�Z�L�� �[�O�L�T-

�Z�L�S�]�L�Z�� �H�Z�� �L�Z�Z�L�U�[�P�H�S�� �L�J�V�S�V�N�P�J�H�S�� �H�U�K�� 

�Z�V�J�P�L�[�H�S�� �Z�[�H�R�L�Z���� �[�O�L�� �P�Z�Z�\�L�� �V�M�� �P�U�]�H�Z�P�]�L��

�J�Y�H�`�Ä�Z�O�� �J�V�U�Z�[�P�[�\�[�L�Z�� �H�� �T�H�Q�V�Y�� �J�V�U�J�L�Y�U��

�M�V�Y�� �U�\�T�L�Y�V�\�Z�� �^�H�[�L�Y�� �T�H�U�H�N�L�Y�Z�� �H�U�K�� 

�Z�[�H�R�L�O�V�S�K�L�Y�Z���� �(�� �N�Y�V�^�P�U�N�� �U�L�L�K�� �M�V�Y�� �T�V�Y�L��

�R�U�V�^�S�L�K�N�L���H�U�K���[�V�V�S�Z���O�H�Z���I�L�L�U���L�_�W�Y�L�Z�Z�L�K��

�P�U�� �[�O�L�� �S�H�Z�[�� �[�L�U�� �`�L�H�Y�Z�!�� �^�O�H�[�� �P�Z�� �[�O�L�� �^�H�`�� 

�V�M�� �S�P�M�L�� �V�M�� �[�O�L�� �K�P�M�M�L�Y�L�U�[�� �P�U�]�H�Z�P�]�L�� �J�Y�H�`�Ä�Z�O��

�Z�W�L�J�P�L�Z�&���>�O�L�Y�L���J�H�U���[�O�L�`���I�L���M�V�\�U�K�&���/�V�^��

�K�V�� �[�O�L�`�� �J�V�S�V�U�P�a�L�� �U�H�[�\�Y�H�S�� �L�U�]�P�Y�V�U�T�L�U�[�Z�&��

�>�O�H�[�� �H�Y�L�� �W�Y�L�J�P�Z�L�S�`�� �[�O�L�� �J�V�U�Z�L�X�\�L�U�J�L�Z�� 
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What is an invasive species?

�(�U�� �P�U�]�H�Z�P�]�L�� �Z�W�L�J�P�L�Z���� �H�S�Z�V�� �J�H�S�S�L�K�� �P�U�]�H�K�P�U�N�� �L�_�V�[�P�J�� �Z�W�L�J�P�L�Z���� �P�Z�� �H�U�� �L�_�V�[�P�J�� �Z�W�L�J�P�L�Z��
�[�O�H�[���Z�L�[�[�S�L�Z���P�U���U�H�[�\�Y�H�S���V�Y���Z�L�T�P���U�H�[�\�Y�H�S���O�H�I�P�[�H�[�Z���V�Y���L�J�V�Z�`�Z�[�L�T�Z���H�U�K���\�Z�\�H�S�S�`���N�H�P�U�Z��
�P�U���P�T�W�V�Y�[�H�U�J�L���K�\�L���[�V���[�O�L���K�L�]�L�S�V�W�T�L�U�[���V�M���H�I�\�U�K�H�U�[���W�V�W�\�S�H�[�P�V�U�Z��

�(�U���P�U�]�H�Z�P�]�L���Z�W�L�J�P�L�Z���J�H�U���I�L���K�L�[�Y�P�T�L�U�[�H�S���[�V���L�J�V�Z�`�Z�[�L�T�Z�!

�‹�� ���P�[���H�S�[�L�Y�Z���[�O�L���J�V�T�W�V�Z�P�[�P�V�U�����[�O�L���Z�[�Y�\�J�[�\�Y�L���H�U�K�����V�Y���[�O�L���M�\�U�J�[�P�V�U�P�U�N���V�M���J�V�T�T�\�U�P�[�P�L�Z���"
�‹���P�[���P�Z���K�L�[�Y�P�T�L�U�[�H�S���[�V���J�Y�V�W�Z���H�U�K���J�H�[�[�S�L���"
�‹���P�[���P�Z���O�H�Y�T�M�\�S���[�V���O�\�T�H�U���O�L�H�S�[�O���"
�‹���P�[���O�H�Z���P�T�W�V�Y�[�H�U�[���L�J�V�U�V�T�P�J���P�T�W�H�J�[�Z�¯

«Incertitude, ô mes délices,
Vous et moi nous nous en allons
Comme s’en vont les écrevisses,

À reculons, à reculons»
�.�\�P�S�S�H�\�T�L���(�W�V�S�S�P�U�H�P�Y�L
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�(�W�W�Y�V�_�P�T�H�[�L�S�`�� �������� �J�Y�H�`�Ä�Z�O�� �Z�W�L�J�P�L�Z�� �H�Y�L�� 

�J�\�Y�Y�L�U�[�S�`�� �P�U�]�L�U�[�V�Y�P�L�K�� �H�Y�V�\�U�K�� �[�O�L�� �^�V�Y�S�K���� �;�O�L�Z�L��

�M�Y�L�Z�O�^�H�[�L�Y���J�Y�\�Z�[�H�J�L�H�U�Z���H�Y�L���K�P�Z�[�Y�P�I�\�[�L�K���P�U�[�V���[�O�Y�L�L��

�M�H�T�P�S�P�L�Z�!��Astacidae�����^�O�P�J�O���P�U�J�S�\�K�L���H�S�S���,�\�Y�V�W�L�H�U��

�J�Y�H�`�Ä�Z�O���H�U�K���Z�L�]�L�Y�H�S���Z�W�L�J�P�L�Z���V�M���[�O�L���>�L�Z�[���J�V�H�Z�[��

�V�M�� �5�V�Y�[�O�� �(�T�L�Y�P�J�H�� �"��Cambaridae�� ���[�^�V���[�O�P�Y�K�Z��

�V�M�� �[�O�L�� �Z�W�L�J�P�L�Z������ �^�O�P�J�O�� �N�H�[�O�L�Y�� �Z�W�L�J�P�L�Z�� �M�Y�V�T�� 

�5�V�Y�[�O�� �(�T�L�Y�P�J�H�� �H�U�K�� �[�O�L�� �-�H�Y�� �,�H�Z�[�� �"�� �H�U�K�� �Ä�U�H�S�S�`�� 

�7�H�Y�H�Z�[�H�J�P�K�H�L���� �^�O�P�J�O�� �N�H�[�O�L�Y�� �Z�W�L�J�P�L�Z�� �M�Y�V�T�� �[�O�L��

�Z�V�\�[�O�L�Y�U���O�L�T�P�Z�W�O�L�Y�L���¶���T�V�Y�L���W�H�Y�[�P�J�\�S�H�Y�S�`���*�O�P�S�L����

�4�H�K�H�N�H�Z�J�H�Y���� �(�\�Z�[�Y�H�S�P�H�� �H�U�K�� �5�L�^���A�L�H�S�H�U�K���� �(�Z��

�L�H�Y�S�`�� �H�Z�� �[�O�L�� �S�H�[�L�� �?�0�?�[�O�� �J�L�U�[�\�Y� �̀��� �H�U�K�� �L�Z�W�L�J�P�H�S�S�`�� 

�K�\�Y�P�U�N�� �[�O�L�� �?�?�[�O�� �J�L�U�[�\�Y� �̀��� �[�O�L�� �N�S�V�I�H�S�P�Z�H�[�P�V�U�� 

�V�M�� �J�V�T�T�L�Y�J�P�H�S�� �[�Y�H�K�L���� �[�O�L�� �V�W�L�U�P�U�N�� �V�M�� �U�L�^�� 

�^�H�[�L�Y�^�H�`�Z���H�U�K���U�\�T�L�Y�V�\�Z���J�Y�H�`�Ä�Z�O���P�U�[�Y�V�K�\�J�[�P�V�U��

�H�U�K���M�H�Y�T�P�U�N���H�[�[�L�T�W�[�Z���O�H�]�L���I�Y�V�\�N�O�[���H�I�V�\�[���K�L�L�W��

�J�O�H�U�N�L�Z�� �P�U�� �[�O�L�Z�L�� �V�Y�P�N�P�U�H�S�� �K�P�Z�[�Y�P�I�\�[�P�V�U�� �H�Y�L�H�Z�!��

�Z�V�T�L�� �Z�W�L�J�P�L�Z���� �L�Z�W�L�J�P�H�S�S�`�� �P�U�� �,�\�Y�V�W�L���� �K�L�J�S�P�U�L�K��

�^�P�[�O�P�U�� �[�O�L�P�Y�� �V�Y�P�N�P�U�H�S�� �K�P�Z�[�Y�P�I�\�[�P�V�U�� �H�Y�L�H���� �^�O�P�S�L��

�V�[�O�L�Y�Z�� �N�V�[�� �H�J�J�S�P�T�H�[�L�K�� �[�V�� �U�L�^�� �L�U�]�P�Y�V�U�T�L�U�[�Z����

�M�V�S�S�V�^�P�U�N���Y�L�W�L�H�[�L�K���P�U�[�Y�V�K�\�J�[�P�V�U���L�W�P�Z�V�K�L�Z�����T�V�Z�[��

�V�M���[�O�L�T���\�U�P�U�[�L�U�[�P�V�U�H�S����

�7�H�Y�[�� �V�M�� �[�O�L�Z�L�� �L�_�V�[�P�J�� �J�Y�H�`�Ä�Z�O�� �H�J�J�S�P�T�H�[�P�a�L�K�� �H�U�K��

�Z�V�T�L�� �V�M�� �[�O�L�T�� �[�\�Y�U�L�K�� �V�\�[�� �[�V�� �I�L�� �]�L�Y�`�� �Z�\�J�J�L�Z�Z�M�\�S�� 

�P�U�]�H�Z�P�]�L�� �Z�W�L�J�P�L�Z���� �(�� �J�S�H�Z�Z�P�Ä�J�H�[�P�V�U�� �V�M�� �H�U�P�T�H�S�� 

�Z�W�L�J�P�L�Z�� �P�U�� �[�L�Y�T�Z�� �V�M�� �[�O�L�P�Y�� �P�U�]�H�Z�P�]�L�� �W�V�[�L�U�[�P�H�S�� �M�V�Y��

8 9

1 Cray�sh in France:   ������������������
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The  wh i te -c lawed  c ray f i sh   
(Austropotamobius pallipes���� �P�Z�� �[�O�L��
�I�L�Z�[���Y�L�W�Y�L�Z�L�U�[�L�K�� �U�H�[�P�]�L�� �Z�W�L�J�P�L�Z�� �P�U��
�-�Y�H�U�J�L���� �0�[�� �P�Z�� �V�U�S�`�� �M�V�\�U�K�� �P�U�� �[�O�L�� �>�L�Z�[��
�V�M���,�\�Y�V�W�L���¶���M�Y�V�T���[�O�L���)�Y�P�[�P�Z�O���0�Z�S�L�Z���[�V��
�L�_���@�\�N�V�Z�S�H�]�P�H�����H�U�K���M�Y�V�T���5�V�Y�[�O���>�L�Z�[��
�:�W�H�P�U���[�V���.�L�Y�T�H�U�`���¶���P�[���P�U�O�H�I�P�[�Z���S�V�[�P�J����
�J�V�S�K���� �J�S�L�H�Y�� �^�H�[�L�Y�Z���� �(�S�[�O�V�\�N�O�� �P�[�� �P�Z�� 
�Z�[�P�S�S�� �Y�L�J�V�Y�K�L�K�� �P�U�� ��� �� �J�V�\�U�[�P�L�Z���� �[�O�P�Z��
�L�T�I�S�L�T�H�[�P�J���Z�W�L�J�P�L�Z���¶���W�H�Y�[���V�M���-�Y�L�U�J�O��
�O�L�Y�P�[�H�N�L�� �H�U�K�� �N�H�Z�[�Y�V�U�V�T�`�� �¶�� �O�H�Z�� 
�Z�L�]�L�Y�L�S�`�� �K�L�J�S�P�U�L�K���� �H�Z�� �[�L�Z�[�P�Ä�L�K�� �I�`��
�U�\�T�L�Y�V�\�Z�� �H�X�\�H�[�P�J�� �L�U�]�P�Y�V�U�T�L�U�[��
�T�H�U�H�N�L�Y�Z�����-�P�N�\�Y�L�����������0�[�Z���W�V�W�\�S�H�[�P�V�U�Z��
�H�Y�L���T�V�Y�L���H�U�K���T�V�Y�L���M�Y�H�N�T�L�U�[�L�K���H�U�K��
�K�Y�P�]�L�U�� �\�W�Z�[�Y�L�H�T�� �V�M�� �^�H�[�L�Y�Z�O�L�K�Z���� 
�0�[�� �P�Z�� �H�M�M�L�J�[�L�K�� �I�`�� �[�O�L�� �L�]�V�S�\�[�P�V�U�� �V�M��
�L�U�]�P�Y�V�U�T�L�U�[�Z�� �[�V�^�H�Y�K�� �T�V�Y�L�� �H�U�K��

�T�V�Y�L���H�Y�[�P�Ä�J�P�H�S���Z�`�Z�[�L�T�Z�����I�`���J�O�L�T�P�J�H�S�� 
�W�V�S�S�\�[�H�U�[�Z���� �H�U�K�� �P�[�� �P�Z�� �Z�L�U�Z�P�[�P�]�L�� �[�V��
�^�H�[�L�Y�� �[�L�T�W�L�Y�H�[�\�Y�L���� �;�O�L�Y�L�M�V�Y�L�� �P�[��
�Z�\�M�M�L�Y�Z�� �M�Y�V�T�� �[�O�L�� �Ä�L�Y�J�L�� �J�V�T�W�L�[�P�[�P�V�U�� 
�^�P�[�O�� �P�U�]�H�Z�P�]�L�� �Z�W�L�J�P�L�Z�� �Z�\�J�O�� �H�Z�� 
�Z�P�N�U�H�S�� �J�Y�H�`�M�P�Z�O���� �*�Y�H�`�M�P�Z�O�� �W�S�H�N�\�L��
Aphanomyces astaci�� �P�Z�� �H�U�V�[�O�L�Y��
�P�T�W�V�Y�[�H�U�[�� �M�H�J�[�V�Y�� �V�M�� �P�[�Z�� �K�L�J�S�P�U�L��
���Z�L�L�� �Z�L�J�[�P�V�U�� ������������ �0�[�� �P�Z�� �J�V�U�Z�P�K�L�Y�L�K�� 
�H�Z�� �¸�]�\�S�U�L�Y�H�I�S�L�¹�� �P�U�� �-�Y�H�U�J�L�� �I�`�� �[�O�L��
�0�U�[�L�Y�U�H�[�P�V�U�H�S�� �\�U�P�V�U�� �M�V�Y�� �J�V�U�Z�L�Y�]�H�[�P�V�U��
�V�M�� �U�H�[�\�Y�L�� ���0�<�*�5������ �;�O�L�� �L�S�L�J�[�Y�V�Ä�Z�O�P�U�N��
�J�H�T�W�H�P�N�U�Z�� �S�L�K�� �I�`�� �[�O�L�� �*�:�7�� �H�U�K�� �[�O�L��
�6�U�L�T�H���Z�O�V�^�L�K���H���������K�L�J�Y�L�H�Z�L���P�U���P�[�Z��
�H�]�L�Y�H�N�L�� �V�J�J�\�Y�Y�L�U�J�L�� �I�L�[�^�L�L�U�� ��� � ����
�H�U�K�� ������� ���� �H�U�K�� �U�L�H�Y�S�`�� �������� �K�Y�V�W�� 
�V�M�� �[�O�L�� �H�]�L�Y�H�N�L�� �K�L�U�Z�P�[�`�� �V�M�� �P�[�Z�� 
�W�V�W�\�S�H�[�P�V�U�Z��

1.1 – Native species: a worrying situation

10 11

�/�u�‰�����š���š�Ç�‰���•�W��
��
�í�•���&�}�}���Á���������o�š���Œ���š�]�}�v��
��
�î�•�����]�}�������µ�u�µ�o���š�]�}�v���}�(���š�}�Æ�]�����•�µ���•�š���v�����•���]�v����
���������š�]�•�•�µ����
��
�ï�•�����}�u�u�µ�v�]�š�Ç�����}�u�]�v���v�������]�v���v���š�]�À������
���������������}�•�Ç�•�š���u��
��
�ð�•�����}�u�‰���š�]�š�]�}�v���(�}�Œ���(�}�}�����}�Œ���•�‰���������Á�]�š�Z����
�����������v���š�]�À�����•�‰�����]���•��
��
�ñ�•���/�v�š�Œ�}���µ���š�]�}�v���}�(���v���Á���(�}�}�����]�š���u���]�v���š�Z������
���������������}�•�Ç�•�š���u��
��
�ò�•���D�}���]�(�]�����š�]�}�v���}�(���‰�Z�Ç�•�]�����o�r���Z���u�]�����o����
�����������‰�Œ�}�‰���Œ�š�]���•���}�(���Z�����]�š���š�•��
��
�ó�•�����}�v�•�µ�u�‰�š�]�}�v���}�(�����‹�µ���š�]�����‰�o���v�š�•�����v������
�������������o�P����������
��
�ô�•���,�Ç���Œ�]���]�Ì���š�]�}�v���Á�]�š�Z���v���š�]�À�����•�‰�����]���•�����v������
�����������o�}�•�•���}�(���P���v���š�]�����]�v�š���P�Œ�]�š�Ç����
��
�õ�•���W�Œ�������š�}�Œ�Ç�������š�]�À�]�š�Ç���}�v���v���š�]�À�����•�‰�����]���•��
��

�E�µ�u�����Œ���}�(���]�u�‰�����š���š�Ç�‰���•���‰���Œ���•�‰�����]���•��

Figure 1. Ranking of the most disturbing animal invasive species for aquatic 
environments in Europe, according to the diversity of admitted impact types. 
Cray�sh are in red boxes (Source: C. Souty-Grosset, Poitiers University, from 
Savini et al., 2010).

�,�\�Y�V�W�L�H�U�� �H�X�\�H�[�P�J�� �L�U�]�P�Y�V�U�T�L�U�[�Z��

(Savini et al.���� ������������ �Y�H�U�R�Z�� �Y�L�K��

�Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O�� �H�U�K�� �Z�P�N�U�H�S�� �J�Y�H�`�Ä�Z�O��

�P�U�� �[�O�L�� �Ä�Y�Z�[�� �W�S�H�J�L�� �¶�� �M�H�Y�� �H�O�L�H�K�� �V�M��

�V�[�O�L�Y�� �^�L�S�S���R�U�V�^�U�� �P�U�]�H�K�L�Y�Z�� �Z�\�J�O�� 

�H�Z�� �J�H�[�M�P�Z�O��Ameiurus melas or  

�W�\�T�W�R�P�U�Z�L�L�K��Lepomis gibbosus  

�H�Z�� �Y�L�N�H�Y�K�Z�� �[�O�L�P�Y�� �P�T�W�H�J�[�Z�� �V�U�� �O�V�Z�[�� 

�L�U�]�P�Y�V�U�T�L�U�[�Z�����-�P�N�\�Y�L��������

�0�U�� �-�Y�H�U�J�L���� �U�P�U�L�� �J�Y�H�`�Ä�Z�O�� �Z�W�L�J�P�L�Z�� 

�H�Y�L�� �W�Y�L�Z�L�U�[�S�`�� �M�V�\�U�K�� �P�U�� �U�H�[�\�Y�H�S�� 

�L�U�]�P�Y�V�U�T�L�U�[�Z���� �0�U�� �H�K�K�P�[�P�V�U�� �[�V�� �[�O�L��

�[�O�Y�L�L�� �U�H�[�P�]�L�� �Z�W�L�J�P�L�Z���� �H�S�S�� �[�O�Y�L�L�� �V�U�� �[�O�L��

�K�L�J�S�P�U�L���� �Z�P�_�� �P�U�[�Y�V�K�\�J�L�K�� �Z�W�L�J�P�L�Z�� �H�Y�L��

�H�S�Z�V�� �M�V�\�U�K���� �H�U�K�� �H�T�V�U�N�� �[�O�L�T�� �[�O�Y�L�L�� 

�H�[�� �S�L�H�Z�[�� �H�Y�L�� �Y�L�J�V�N�U�P�Z�L�K�� �H�Z�� �P�U�]�H�Z�P�]�L��

�Z�W�L�J�P�L�Z���� �;�O�P�Z�� �Ä�Y�Z�[�� �Z�L�J�[�P�V�U�� �V�M�M�L�Y�Z�� �H��

�X�\�P�J�R�� �V�]�L�Y�]�P�L�^�� ��M. Collas, Onema����

�V�M�� �[�O�L�Z�L�� �Z�W�L�J�P�L�Z���� �V�M�� �[�O�L�P�Y�� �K�P�Z�[�Y�P�I�\�[�P�V�U��

�H�Y�L�H�Z�� �P�U�� �-�Y�H�U�J�L�� �H�U�K�� �[�O�L�P�Y�� �Y�L�N�\�S�H�[�V�Y�`�� 

�Z�[�H�[�\�Z�����;�O�L���L�]�V�S�\�[�P�V�U���V�M���[�O�L�P�Y���Y�L�Z�W�L�J�[�P�]�L�� 

�K�P�Z�[�Y�P�I�\�[�P�V�U�Z���^�H�Z���K�L�[�H�P�S�L�K���I�H�Z�L�K���V�U���H��

�,�\�Y�V�W�L�H�U���Z�[�\�K�`�����:�V�\�[�`���.�Y�V�Z�Z�L�[��et al., 

������������ �H�U�K�� �V�U�� �Ä�]�L�� �U�H�[�P�V�U�H�S�� �Z�\�Y�]�L�`�Z�� �¶��

�H�P�T�P�U�N�� �H�[�� �W�V�P�U�[�P�U�N�� �V�\�[�� �[�O�L�� �W�Y�L�Z�L�U�J�L��

�V�Y���U�V�[���V�M���Z�W�L�J�P�L�Z���H�[���H���J�V�\�U�[�`���Z�J�H�S�L���¶��

�I�`���[�O�L���*�V�U�Z�L�P�S���Z�\�W�t�Y�P�L�\�Y���K�L���S�H���W�v�J�O�L��

���*�:�7���� �V�]�L�Y�� ������ �`�L�H�Y�Z�� ����� �������� ��� � ������

��� � ������ ���������� �H�U�K�� �������������� �H�U�K�� �\�W�K�H�[�L�K��

�I�`�� �[�O�L�� �6�U�L�T�H�� �P�U�� ���������� ���*�V�S�S�H�Z�� �H�U�K��

�)�\�Y�N�\�U�����������������\�U�W�\�I�S�P�Z�O�L�K���K�H�[�H����

Figure 2. White-clawed cray�sh – county distribution in France, from 1977 to 2006 (inset)  
and in 2013 (main map) (Source: M. Collas & V. Burgun, Onema). 
NB : this map is in no way an illustration of population densities. The �nding of only one  
population, even highly localised, is suf�cient for a county to appear in grey (meaning that 
cray�sh are present).
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Figure 4. Stone cray�sh – county distribution in France, from 1977 to 2006 (inset) and in 2013 
(main map) (Source: M. Collas & V. Burgun, Onema). 
NB : this map is in no way an illustration of population densities. The �nding of only one 
population, even highly localised, is suf�cient for a county to appear in grey (meaning that 
cray�sh are present).
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�;�O�L�� red-clawed cray�sh, or 

�¸�U�V�I�S�L�¹���J�Y�H�`�Ä�Z�O����Astacus astacus�������P�Z�� 

�H�U�V�[�O�L�Y���U�H�[�P�]�L���Z�W�L�J�P�L�Z�����0�[���^�H�Z���V�U�J�L��

�X�\�P�[�L�� �^�P�K�L�Z�W�Y�L�H�K�� �P�U�� �:�J�H�U�K�P�U�H�]�P�H�U��

�H�U�K�� �U�V�Y�[�O�L�Y�U�� �,�\�Y�V�W�L�� �Z�[�Y�L�H�T�Z���� �0�[�� �P�Z��

�U�V���S�V�U�N�L�Y���M�V�\�U�K���P�U���W�S�H�P�U���Y�P�]�L�Y�Z�����^�O�P�J�O��

�^�L�Y�L���V�U�J�L���P�[�Z���J�O�V�P�J�L���O�H�I�P�[�H�[�Z�����H�U�K���P�Z��

�U�V�^���V�U�S�`���M�V�\�U�K���P�U���W�Y�P�]�H�[�L���W�V�U�K�Z���H�U�K��

�\�U�K�P�Z�[�\�Y�I�L�K�� �Z�[�Y�L�H�T�Z���� �V�M�[�L�U�� �[�O�H�U�R�Z��

�[�V�� �Y�L�P�U�[�Y�V�K�\�J�[�P�V�U�Z���� �0�[�� �^�H�Z�� �Y�L�J�V�Y�K�L�K��

�P�U�� ������ �J�V�\�U�[�P�L�Z�� �P�U�� �-�Y�H�U�J�L�� �P�U�� ������������

�H�U�K�� �P�Z�� �J�V�U�Z�P�K�L�Y�L�K�� �H�Z�� �¸�L�U�K�H�U�N�L�Y�L�K�¹��

�P�U���-�Y�H�U�J�L���I�`���[�O�L���0�<�*�5�����-�P�N�\�Y�L����������

� - �P�U�H�S�S�`� � � � � [ �O�L��stone crayfish   
(Austropotamobius torrentium����
�Y�L�H�J�O�L�Z���P�U���-�Y�H�U�J�L���[�O�L���^�L�Z�[�L�Y�U���S�P�T�P�[�Z��
�V�M�� �P�[�Z�� �K�P�Z�[�Y�P�I�\�[�P�V�U�� �H�Y�L�H�� ���� �*�L�U�[�Y�H�S�� 
�,�\�Y�V�W�L�� �K�V�^�U�� �[�V�� �[�O�L�� �)�S�H�J�R�� �:�L�H�� 
�Y�L�N�P�V�U���� �-�V�\�Y�� �W�V�W�\�S�H�[�P�V�U�Z�� �H�Y�L�� 
�Y�L�J�V�Y�K�L�K�� �P�U�� �-�Y�H�U�J�L���� �P�U�� �[�O�Y�L�L�� 

�J�V�\�U�[�P�L�Z�!���[�O�L���4�V�Z�L�S�S�L�����)�H�Z���9�O�P�U���H�U�K��
�/�H�\�[�L���:�H�]�V�P�L�� �J�V�\�U�[�P�L�Z�� ���-�P�N�\�Y�L�� �������� 
�;�O�P�Z�� �J�Y�H�`�Ä�Z�O�� �P�Z�� �P�U�� �K�L�J�S�P�U�L�� �P�U�� �P�[�Z�� 
�^�O�V�S�L�� �K�P�Z�[�Y�P�I�\�[�P�V�U�� �H�Y�L�H���� �H�U�K�� �P�Z�� 
�J�V�U�Z�L�X�\�L�U�[�S�`�� �J�V�U�Z�P�K�L�Y�L�K�� �H�Z�� �J�Y�P�[�P�J�H�S�S�`�� 
�L�U�K�H�U�N�L�Y�L�K���P�U���-�Y�H�U�J�L���I�`���[�O�L���0�<�*�5��

�;�O�L�Z�L�� �[�O�Y�L�L�� �U�H�[�P�]�L�� �Z�W�L�J�P�L�Z�� �H�Y�L�� 
�N�S�V�I�H�S�S�`�� �P�T�W�H�J�[�L�K�� �I�`�� �[�O�L�� �K�L�N�Y�H�K�H�[�P�V�U�� 
�V�M�� �[�O�L�P�Y�� �U�H�[�\�Y�H�S�� �L�U�]�P�Y�V�U�T�L�U�[�Z�� �H�U�K��
�H�Y�L�� �[�O�Y�L�H�[�L�U�L�K�� �I�`�� �[�O�L�� �K�L�]�L�S�V�W�T�L�U�[��
�V�M�� �P�U�]�H�Z�P�]�L�� �J�Y�H�`�Ä�Z�O���� �Z�V�� �[�O�L�`�� �H�Y�L��
�[�O�L�� �[�H�Y�N�L�[�Z�� �V�M�� �Z�W�L�J�P�Ä�J�� �W�Y�L�Z�L�Y�]�H�[�P�V�U�� 
�T�L�H�Z�\�Y�L�Z��� � �; �O�L�P�Y�� �O�H�I�P�[�H�[�Z�� �H�Y�L�� 
�W�Y�V�[�L�J�[�L�K�� �I �`� � �[ �O�L�� �K�L�J�Y�L�L�� �V�M�� 

�1�\�S�`�� �����Z�[���� ��� �������� �T�V�K�P�Ä�L�K�� �I�`�� �[�O�L�� 
�K�L�J�Y�L�L�� �V�M�� �1�H�U���� �����[�O���� ������������ �^�O�P�J�O��
�H�K�K�Z�� �Z�[�V�U�L�� �J�Y�H�`�Ä�Z�O�� �[�V�� �[�O�L�� �S�P�Z�[���� �H�U�K��
�[�O�L�`�� �H�Y�L�� �S�P�Z�[�L�K�� �P�U�� �H�U�U�L�_�L�Z�� ���� �V�Y�� ���� �V�M��
�[�O�L�� �,�\�Y�V�W�L�H�U�� �K�P�Y�L�J�[�P�]�L�� �5o�� � �����������*�,�,�� 
�H�S�Z�V�� �J�H�S�S�L�K�� �¸�/�H�I�P�[�H�[�Z���� �-�H�\�U�H���� 
�-�S�V�Y�H�¹���� �@�L�[���� �Ä�Z�O�P�U�N�� �P�Z�� �Z�[�P�S�S�� �H�S�S�V�^�L�K�� 
�������K�H�`�Z���P�U���[�O�L���`�L�H�Y��

Figure 3. Red-clawed cray�sh – county distribution in France, from 1977 to 2006 
(inset) and in 2013 (main map) (Source: M. Collas & V. Burgun, Onema). 
NB : this map is in no way an illustration of population densities. The �nding of only 
one population, even highly localised, is suf�cient for a county to appear in grey 
(meaning that cray�sh are present).

�6�Y�P�N�P�U�H�S�S�`�� �M�Y�V�T�� �[�O�L�� �,�H�Z�[�� �J�V�H�Z�[�� �V�M��
�[�O�L�� �<�U�P�[�L�K�� �:�[�H�[�L�Z���� �[�O�L��spiny-cheek 
cray�sh ( Orconectes limosus���� �P�Z�� 
�W�Y�L�Z�L�U�[�� �P�U�� ������ �,�\�Y�V�W�L�H�U�� �J�V�\�U�[�Y�P�L�Z��
���/�V�S�K�P�J�O��et al.���� �������������� �H�U�K�� �O�H�Z�� �S�V�U�N��
�I�L�L�U�� �[�O�L�� �T�V�Z�[�� �M�Y�L�X�\�L�U�[�S�`�� �M�V�\�U�K��
�J�Y�H�`�Ä�Z�O�� �P�U�� �-�Y�L�U�J�O�� �M�Y�L�Z�O�^�H�[�L�Y�Z����

�0�[�� �Ä�Y�Z�[�� �J�H�T�L�� �[�V�� �,�\�Y�V�W�L�� �P�U�� ����� ���!�� 
�H�I�V�\�[���V�U�L���O�\�U�K�Y�L�K���P�U�K�P�]�P�K�\�H�S�Z���^�L�Y�L��
�P�T�W�V�Y�[�L�K�� �P�U�[�V�� �H�� �W�V�U�K�� �I�`�� �H�� �.�L�Y�T�H�U��
�Ä�Z�O�� �M�H�Y�T�L�Y���� �^�O�L�Y�L�M�Y�V�T�� �[�O�L�`�� �J�V�S�V�U�P�a�L�K�� 
�[�O�L�� �6�K�L�Y�� �I�H�Z�P�U���� �0�U�� �-�Y�H�U�J�L���� �H�U�� 
�H�[�[�L�T�W�[�� �[�V�� �I�Y�L�L�K�� �[�O�L�� �Z�W�L�J�P�L�Z�� �^�H�Z��
�S�L�K�� �H�[�� �[�O�L�� �Ä�Z�O�� �M�H�Y�T�P�U�N�� �Z�[�H�[�P�V�U�� �V�M�� 

1.2 – Spiny-cheek cray�sh: the �rst invasion
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Figure 6. Signal cray�sh – county distribution in France, from 1977 to 2006 (inset) and in 2013 
(main map) (Source: M. Collas & V. Burgun, Onema). NB : this map is in no way an illustration  
of population densities. The �nding of only one population, even highly localised, is suf�cient  
for a county to appear in grey (meaning that cray�sh are present).

14 15

�-�t�J�H�T�W���H�Z���L�H�Y�S�`���H�Z������� �������I�\�[���P�[���^�H�Z��
�Y�H�W�P�K�S�`�� �O�H�S�[�L�K�� �K�\�L�� �[�V�� �[�O�L�� �I�\�Y�Y�V�^�P�U�N��
�H�J�[�P�]�P�[�`���V�M���[�O�L���Z�W�L�J�P�L�Z�����0�U����� ���������[�^�V��
�[�O�V�\�Z�H�U�K���Z�W�L�J�P�T�L�U�Z���P�T�W�V�Y�[�L�K���M�Y�V�T��
�*�V�S�V�N�U�L�� �^�L�Y�L�� �[�Y�H�U�Z�M�L�Y�Y�L�K�� �P�U�[�V�� �[�O�L��
�*�O�L�Y�� �Y�P�]�L�Y���� �U�L�H�Y�� �:�H�P�U�[���-�S�V�Y�L�U�[�� �K�\��
�*�O�L�Y�����7�����)�\�M�M�H�\�S�[������� �����������;�O�L���Z�W�L�J�P�L�Z��
�O�H�Z�� �H�� �I�Y�V�H�K�� �L�J�V�S�V�N�P�J�H�S�� �Z�W�L�J�[�Y�\�T�� 
���P�[�� �P�U�O�H�I�P�[�Z�� �H�S�S�� �[�`�W�L�Z�� �V�M�� �H�X�\�H�[�P�J�� 
�L�U�]�P�Y�V�U�T�L�U�[�Z���� �M�Y�V�T�� �Z�[�Y�L�H�T�Z�� �[�V�� 
�W�V�U�K�Z�� �H�U�K�� �Y�L�Z�L�Y�]�V�P�Y�Z������ �Z�V�� �P�[�� 
�N�Y�H�K�\�H�S�S�`�� �Z�W�Y�L�H�K�� �Z�[�L�W���I�`���Z�[�L�W�� �[�V��
�[�O�L�� �^�O�V�S�L�� �[�L�Y�Y�P�[�V�Y� �̀��� �X�\�P�[�L�� �O�L�S�W�L�K�� �I�`��
�P�U�[�L�U�[�P�V�U�H�S���P�U�[�Y�V�K�\�J�[�P�V�U�Z��

�;�O�L�� �Z�\�Y�]�L�`�Z�� �J�H�Y�Y�P�L�K�� �V�\�[�� �I�`�� �[�O�L��
�*�:�7�� �H�U�K�� �[�O�L�� �6�U�L�T�H�� �P�U�� ������������
���������� �H�U�K�� ���������� �Y�L�J�V�Y�K�L�K�� �P�[�� �P�U�� � ���� 
�T�H�P�U�S�H�U�K�� �J�V�\�U�[�P�L�Z�!�� �V�U�S�`�� �[�O�L�� �3�V�a�u�Y�L��

�J�V�\�U�[�`�� �Z�[�P�S�S�� �H�W�W�L�H�Y�Z�� �[�V�� �Z�[�H�U�K�� �H�W�H�Y�[�� 
���-�P�N�\�Y�L�� �������� �:�\�J�O�� �H�� �N�L�U�L�Y�H�S�P�a�L�K�� �H�U�K��
�Y�L�S�H�[�P�]�L�S�`�� �S�V�U�N���S�H�Z�[�P�U�N�� �W�Y�L�Z�L�U�J�L�� �¶�� �P�[��
�P�Z�� �V�J�J�H�Z�P�V�U�H�S�S�`�� �J�H�S�S�L�K�� �¸�J�V�T�T�V�U�¹��
�J�Y�H�`�Ä�Z�O�� �¶�� �Z�O�V�\�S�K�� �U�V�[�� �V�]�L�Y�Z�O�H�K�V�^��
�P�[�Z�� �W�Y�V�U�V�\�U�J�L�K�� �P�U�]�H�Z�P�]�L�� �J�O�H�Y�H�J�[�L�Y����
�0�U�� �W�H�Y�[�P�J�\�S�H�Y���� �P�[�� �N�Y�L�H�[�S�`�� �J�V�U�[�Y�P�I�\�[�L�K�� 
�[�V�� �[�O�L�� �K�L�J�S�P�U�L�� �V�M�� �U�H�[�P�]�L�� �J�Y�H�`�Ä�Z�O��
�K�\�Y�P�U�N�� �[�O�L�� �?�?�[�O�� �J�L�U�[�\�Y�`�� �I�`�� 
�K�P�Y�L�J�[�S�`�� �J�V�T�W�L�[�P�U�N�� �^�P�[�O�� �[�O�L�T�� 
�H�U�K�� �[�Y�H�U�Z�T�P�[�[�P�U�N�� �[�O�L�� �W�H�[�O�V�N�L�U��
�(�W�O�H�U�V�T�`�J�L�Z�� �H�Z�[�H�J�P�� ���Z�L�L�� ������������
�0�[�Z�� �H�]�L�Y�H�N�L�� �V�J�J�\�Y�Y�L�U�J�L�� �]�H�S�\�L�Z��
�P�U�� �[�O�L�� �*�:�7�� �H�U�K�� �6�U�L�T�H�� �Z�\�Y�]�L�`�Z�� 
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Figure 5. Spiny-cheek cray�sh – county distribution in France, from 1977 to 2006 (inset) 
and in 2013 (main map) (Source: M. Collas & V. Burgun, Onema).  
NB : this map is in no way an illustration of population densities. The �nding of only 
one population, even highly localised, is suf�cient for a county to appear in grey 
(meaning that cray�sh are present).
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1.3 – Signal cray�sh: an accelerated progress
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Figure 7. Red swamp cray�sh – county distribution in France, from 1977 to 2006 (inset)  
and in 2013 (main map) (Source: M. Collas & V. Burgun, Onema). 
NB : this map is in no way an illustration of population densities. The �nding of only one 
population, even highly localised, is suf�cient for a county to appear in grey (meaning that 
cray�sh are present).
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�S�H�Z�[���K�L�J�H�K�L�!���6�U�L�T�H���H�U�K���*�:�7���Z�\�Y�]�L�`�Z��
�J�V�U�Ä�Y�T�L�K���P�[�Z���W�Y�L�Z�L�U�J�L���P�U����� ���J�V�\�U�[�P�L�Z��
�P�U���������������P�U���������J�V�\�U�[�P�L�Z���P�U�������������H�U�K���P�U��
�������J�V�\�U�[�P�L�Z���P�U���������������-�P�N�\�Y�L��������

1.4 – Red swamp cray�sh, a world conqueror
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Lorraine, Morvan: a valuable contribution to the national survey

�0�U�� �V�Y�K�L�Y�� �[�V�� �Y�L�Ä�U�L�� �[�O�L�� �U�H�[�P�V�U�H�S�� �Z�\�Y�]�L� �̀��� �H�J�[�P�V�U�Z�� �V�U�� �H�� �Y�L�N�P�V�U�H�S�� �Z�J�H�S�L�� �J�H�U�� �W�Y�V�]�P�K�L��
�]�H�S�\�H�I�S�L���K�H�[�H����
�/�L�Y�L���P�Z���H�U���L�_�H�T�W�S�L���M�Y�V�T���[�O�L���3�V�Y�Y�H�P�U�L���Y�L�N�P�V�U�!���H�M�[�L�Y���Y�L�K���Z�^�H�T�W���J�Y�H�`�Ä�Z�O���^�L�Y�L���Ä�Y�Z�[��
�M�V�\�U�K�� �P�U�� �W�V�U�K�Z�� �V�M�� �[�O�L�� �4�L�\�Y�[�O�L�� �I�H�Z�P�U�� �P�U�� ������������ �[�O�L�� �-�+�(�(�7�7�4�(�� ���-�t�K�t�Y�H�[�P�V�U�� �K�L�Z��
�H�Z�Z�V�J�P�H�[�P�V�U�Z�� �H�N�Y�t�t�L�Z�� �W�V�\�Y�� �S�H�� �W�v�J�O�L�� �L�[�� �S�H�� �W�Y�V�[�L�J�[�P�V�U�� �K�L�Z�� �T�P�S�P�L�\�_�� �H�X�\�H�[�P�X�\�L�Z����
�S�H�\�U�J�O�L�K�� �P�U�� ���������� �H�� �Z�[�\�K�`�� �[�V�� �N�L�[�� �H�Z�� �[�O�V�Y�V�\�N�O�� �H�� �]�P�L�^�� �H�Z�� �W�V�Z�Z�P�I�S�L�� �V�M�� �J�Y�H�`�Ä�Z�O�� 
�W�V�W�\�S�H�[�P�V�U�Z�� �[�O�Y�V�\�N�O�V�\�[�� �[�O�L�� �Y�L�N�P�V�U���� �;�O�H�U�R�Z�� �[�V�� �[�O�P�Z�� �V�W�L�Y�H�[�P�V�U�� �M�\�U�K�L�K�� �I�`�� �[�O�L�� 
�(�N�L�U�J�L���K�L���S�»�,�H�\���9�O�P�U���4�L�\�Z�L�����[�O�L���+�9�,�(�3�����+�P�Y�L�J�[�P�V�U���Y�t�N�P�V�U�H�S�L���K�L���S�»�L�U�]�P�Y�V�U�U�L�T�L�U�[���� 
�K�L�� �S�»�H�T�t�U�H�N�L�T�L�U�[�� �L�[�� �K�\�� �S�V�K�N�L�T�L�U�[������ �[�O�L�� �Y�L�N�P�V�U�H�S�� �*�V�\�U�J�P�S�� �H�U�K�� �[�O�L�� �-�5�7�-�� 
���-�t�K�t�Y�H�[�P�V�U�� �U�H�[�P�V�U�H�S�L�� �K�L�� �S�H�� �W�v�J�O�L�� �L�U�� �-�Y�H�U�J�L������ �^�P�[�O�� �[�L�J�O�U�P�J�H�S�� �Z�\�W�W�V�Y�[�� �M�Y�V�T�� 
�Z�L�]�L�Y�H�S�� �W�H�Y�[�U�L�Y�Z�� �P�U�J�S�\�K�P�U�N�� �[�O�L�� �6�U�L�T�H�� �H�U�K�� �[�O�L�� �7�H�Y�J�� �U�H�[�\�Y�L�S�� �Y�t�N�P�V�U�H�S���� �P�[�� �^�H�Z�� 
�W�V�Z�Z�P�I�S�L�� �[�V�� �S�L�H�K�� �T�V�Y�L�� �[�O�H�U�� �������� �O�\�U�[�Z�� �^�P�[�O�P�U�� ������ �T�V�U�[�O�Z�� �V�U�� �[�O�L�� �^�O�V�S�L�� �S�V�J�H�S�� 
�O�`�K�Y�V�N�Y�H�W�O�P�J�� �U�L�[�^�V�Y�R�� ��P. Pommeret, FDAAPPMA Lorraine������ �;�O�L�� �Z�\�Y�]�L�`�� �S�L�K�� �[�V��
�[�O�L���Ä�U�K�P�U�N���V�M���U�\�T�L�Y�V�\�Z���L�_�V�[�P�J���J�Y�H�`�Ä�Z�O���W�V�W�\�S�H�[�P�V�U�Z�����������U�L�^���Z�[�H�[�P�V�U�Z���H�S�[�V�N�L�[�O�L�Y������
�I�\�[���H�S�Z�V���V�M���Z�V���M�H�Y���\�U�O�L�H�Y�K���V�M���S�V�J�H�S���W�V�W�\�S�H�[�P�V�U�Z�����������U�L�^���Z�[�H�[�P�V�U�Z���M�V�Y���^�O�P�[�L���J�S�H�^�L�K��
�J�Y�H�`�Ä�Z�O�����������M�V�Y���Y�L�K���J�S�H�^�L�K���J�Y�H�`�Ä�Z�O�������¸�,�_�O�H�\�Z�[�P�]�L�¹���Y�L�N�P�V�U�H�S���T�H�W�W�P�U�N�Z���^�L�Y�L���K�Y�H�^�U��
�M�V�Y���L�H�J�O���Z�W�L�J�P�L�Z�����;�O�L���V�W�L�Y�H�[�P�V�U���S�L�K���[�V���[�O�L���J�Y�L�H�[�P�V�U���V�M���H���Y�L�N�P�V�U�H�S���K�H�[�H�I�H�Z�L���H�U�K���[�V��
�[�O�L���K�P�Z�[�Y�P�I�\�[�P�V�U���V�M���]�H�Y�P�V�\�Z���Ä�Y�Z�[���P�U�M�V�Y�T�H�[�P�V�U���K�V�J�\�T�L�U�[�Z���[�H�Y�N�L�[�P�U�N���Ä�Z�O�L�Y�T�L�U���H�U�K���[�O�L��
�N�L�U�L�Y�H�S���W�\�I�S�P�J�����P�U�J�S�\�K�P�U�N���H���J�Y�H�`�Ä�Z�O���P�K�L�U�[�P�Ä�J�H�[�P�V�U���N�\�P�K�L�����L�K�P�[�L�K���I�`���[�O�L���-�t�K�t�Y�H�[�P�V�U��
�K�L���W�v�J�O�L���K�L���3�V�Y�Y�H�P�U�L����
�;�O�Y�L�L�� �O�\�U�K�Y�L�K�� �R�T�� �H�^�H� �̀��� �H�U�V�[�O�L�Y�� �Z�[�\�K�`�� �P�U�]�L�Z�[�P�N�H�[�L�K�� �[�O�L�� �L�]�V�S�\�[�P�V�U�� �V�M�� �Z�P�N�U�H�S�� 
�J�Y�H�`�Ä�Z�O���W�V�W�\�S�H�[�P�V�U�Z���P�U���[�O�L���7�H�Y�J���U�H�[�\�Y�L�S���Y�t�N�P�V�U�H�S���K�\���4�V�Y�]�H�U�����;�O�L���Z�[�\�K�`����L. Paris, 
PNR Morvan�����J�V�U�Z�P�Z�[�L�K���P�U���N�H�[�O�L�Y�P�U�N���H�S�S���[�O�L���H�]�H�P�S�H�I�S�L���K�H�[�H����i.e.���L�S�L�J�[�Y�V�Ä�Z�O�P�U�N���K�H�[�H��
�M�Y�V�T�� �[�O�L�� �6�U�L�T�H���� �Z�\�Y�]�L�`�Z�� �S�L�K�� �I�`�� �[�O�L�� �7�5�9�� �4�V�Y�]�H�U�� �Z�P�U�J�L�� ��� � ������ �H�U�K�� �H�� �K�H�[�H�I�H�Z�L�� 
�M�Y�V�T�� �[�O�L�� �@�V�U�U�L�� �Ä�Z�O�P�U�N�� �-�L�K�L�Y�H�[�P�V�U���� �L�U�Y�P�J�O�L�K�� �H�U�K�� �\�W�K�H�[�L�K�� �I�`�� �T�V�Y�L�� �[�O�H�U�� 
�������������V�I�Z�L�Y�]�H�[�P�V�U�Z���H�I�V�\�[���[�O�L���Z�P�N�U�H�S���J�Y�H�`�Ä�Z�O�����;�O�L���H�U�H�S�`�Z�P�Z���V�M���[�O�L�Z�L���K�H�[�H���W�Y�V�]�P�K�L�Z��
�]�L�Y�`�� �J�V�U�J�Y�L�[�L�� �P�U�M�V�Y�T�H�[�P�V�U�� �H�I�V�\�[�� �P�[�Z�� �[�L�T�W�V�Y�H�S�� 
�J�V�S�V�U�P�a�H�[�P�V�U�� �K�`�U�H�T�P�J�Z���� �;�O�L�� �Z�W�L�J�P�L�Z�� �Z�L�[�[�S�L�Z��
�P�U���H�S�S���R�P�U�K�Z���V�M���L�U�]�P�Y�V�U�T�L�U�[�Z�����M�Y�V�T���W�V�U�K�Z���H�U�K��
�X�\�P�L�[�� �^�H�[�L�Y�J�V�\�Y�Z�L�Z�� �[�V�� �T�V�\�U�[�H�P�U�� �Z�[�Y�L�H�T�Z����
�0�[�� �Y�H�W�P�K�S�`�� �J�V�S�V�U�P�a�L�Z�� �Z�[�Y�L�H�T�Z���� �\�W�Z�[�Y�L�H�T�� �H�U�K��
�K�V�^�U�Z�[�Y�L�H�T���� �I�\�[�� �H�S�Z�V�� �H�J�Y�V�Z�Z�� �K�Y�H�P�U�H�N�L�� 
�I�H�Z�P�U�Z�����0�[�Z���W�V�W�\�S�H�[�P�V�U�Z���Z�W�Y�L�H�K���\�W�Z�[�Y�L�H�T���H�[���H��
�Z�W�L�L�K���V�M�������[�V�������R�T��per���`�L�H�Y���P�U���[�O�L���T�H�P�U���Z�[�Y�L�H�T��
���[�O�L���)�Y�P�U�Q�H�T�L���Y�P�]�L�Y���� �H�U�K���H�[�� �H���Z�W�L�L�K���V�M���������� �T��
per���`�L�H�Y���P�U���[�O�L���[�Y�P�I�\�[�H�Y�P�L�Z�����-�P�N�\�Y�L�����������0�U���V�U�L���V�M��
�[�O�L�� �[�Y�P�I�\�[�H�Y�P�L�Z���� �P�[�� �J�H�\�Z�L�K�� �[�O�L�� �S�V�Z�Z�� �V�M�� �H�� �^�O�V�S�L��
�W�V�W�\�S�H�[�P�V�U�� �V�M�� �^�O�P�[�L���J�S�H�^�L�K�� �J�Y�H�`�Ä�Z�O�� �P�U�� �S�L�Z�Z��
�[�O�H�U���H���`�L�H�Y����

Focus

Figure 8. Progress of signal cray�sh (PFL), and extinction of white-clawed 
cray�sh (APP) in the Brinjame basin (PNR Morvan) between the summers 

of 2001 and 2003 (Source: L. Paris, PNR Morvan).

Figure 9. From left to right: narrow-clawed cray�sh, Kentucky river cray�sh and  
calico cray�sh.

�0�U�� �H�K�K�P�[�P�V�U�� �[�V�� �[�O�L�� �[�O�Y�L�L�� �P�U�]�H�Z�P�]�L�� 
�Z�W�L�J�P�L�Z���W�Y�L�Z�L�U�[�L�K���H�I�V�]�L�����[�O�Y�L�L���V�[�O�L�Y��
�L�_�V�[�P�J���J�Y�H�`�Ä�Z�O���Z�W�L�J�P�L�Z���H�Y�L���P�U�]�L�U�[�V�Y�P�L�K�� 
�P�U�� �-�Y�H�U�J�L���� �;�O�L��narrow-clawed 
cray�sh�����-�P�N�\�Y�L��� �����V�Y���;�\�Y�R�P�Z�O���J�Y�H�`�Ä�Z�O��
���(�Z�[�H�J�\�Z�� �S�L�W�[�V�K�H�J�[�`�S�\�Z���� �P�Z�� �[�O�L�� �V�U�S�`��
�U�V�U���(�T�L�Y�P�J�H�U�� �Z�W�L�J�P�L�Z�!�� �P�[�Z�� �V�Y�P�N�P�U�H�S��
�K�P�Z�[�Y�P�I�\�[�P�V�U�� �H�Y�L�H�� �J�V�]�L�Y�Z�� �J�L�U�[�Y�H�S�� �H�U�K��
�L�H�Z�[�L�Y�U�� �,�\�Y�V�W�L���� �0�[�� �^�H�Z�� �P�T�W�V�Y�[�L�K�� �P�U�[�V��
�-�Y�H�U�J�L�� �M�V�Y�� �O�\�T�H�U�� �J�V�U�Z�\�T�W�[�P�V�U�� �H�U�K��
�H�S�Z�V�� �P�U�[�Y�V�K�\�J�L�K�� �P�U�[�V�� �M�H�Y�T�Z�� �M�Y�V�T�� �[�O�L��
��� �����Z���� �0�[�� �^�H�Z�� �Y�L�J�V�Y�K�L�K�� �P�U�� ������ �J�V�\�U��
�[�P�L�Z�� �P�U�� ������������ �0�[�� �S�P�]�L�Z�� �P�U�� �X�\�P�L�[�� �^�H�[�L�Y�Z���� 
�^�O�L�Y�L�� �P�[�Z�� �W�Y�L�Z�L�U�J�L�� �\�Z�\�H�S�S�`�� �Y�L�T�H�P�U�Z��
�P�U�J�V�U�Z�W�P�J�\�V�\�Z���� �)�H�Y�L�S�`�� �P�U�]�H�Z�P�]�L�� �V�Y��
�U�V�[�� �P�U�]�H�Z�P�]�L�� �H�[�� �H�S�S���� �Y�H�Y�L�S�`�� �H�I�\�U�K�H�U�[��
�H�U�K���Z�L�U�Z�P�[�P�]�L���[�V���H�W�O�H�U�V�T�`�J�V�Z�P�Z�����P�[���P�Z��
�J�V�U�Z�P�K�L�Y�L�K���H�Z���º�U�H�[�\�Y�H�S�P�Z�L�K�¹���P�U���-�Y�H�U�J�L��

�;�O�L�� �[�^�V�� �S�H�[�L�Z�[�� �J�V�T�L�Y�Z�� �H�Y�L�� �[�O�L�� 
Kentucky river cray�sh ( Orconectes  
juvenilis���� �H�U�K�� �[�O�L��calico cray�sh 
(Orconectes immunis������ �;�O�L�`�� �I�V�[�O��
�V�Y�P�N�P�U�H�S�S�`�� �J�H�T�L�� �M�Y�V�T�� �[�O�L�� �,�H�Z�[�� �V�M�� �[�O�L��
�<�U�P�[�L�K�� �:�[�H�[�L�Z�� ���-�P�N�\�Y�L�� � ������ �;�O�L�� �M�V�Y�T�L�Y��
�^�H�Z�� �Ä�Y�Z�[�� �M�V�\�U�K�� �P�U�� �H�� �[�Y�P�I�\�[�H�Y�`�� �V�M�� �[�O�L��
�+�V�\�I�Z�� �Y�P�]�L�Y�� �P�U�� ���������� ���*�V�S�S�H�Z��et al., 
�������������� �;�O�L�� �S�H�[�[�L�Y�� �^�H�Z�� �V�I�Z�L�Y�]�L�K�� �M�V�Y��
�[�O�L�� �Ä�Y�Z�[�� �[�P�T�L�� �P�U�� �(�S�Z�H�J�L�� �P�U�� ���������� �H�U�K��
�P�Z�� �W�Y�L�Z�L�U�[�S�`�� �J�V�S�V�U�P�a�P�U�N�� �[�O�L�� �9�O�P�U�L�� 
�[�Y�P�I�\�[�H�Y�P�L�Z�� ���*�V�S�S�H�Z��et al.���� �������������� �;�O�L��
�P�U�]�H�Z�P�]�L�� �J�O�H�Y�H�J�[�L�Y�� �V�M�� �[�O�L�Z�L�� �Z�W�L�J�P�L�Z��
�Y�L�T�H�P�U�Z���[�V���I�L���J�V�U�Ä�Y�T�L�K��

�4�V�Y�L�� �N�\�L�Z�[�Z�� �J�V�\�S�K�� �^�L�S�S�� �I�L�� �H�K�K�L�K�� �[�V��
�[�O�L���S�P�Z�[���P�U���[�O�L���U�L�H�Y���M�\�[�\�Y�L�����+�V�K�N�P�U�N���H�S�S��
�Y�L�N�\�S�H�[�P�V�U�Z�����[�Y�V�W�P�J�H�S���Ä�Z�O���Z�O�V�W�R�L�L�W�L�Y�Z�� 

1.5 – Other exotic species, present or to come
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�V�M�M�L�Y�� �T�H�U�`�� �L�_�V�[�P�J�� �Z�W�L�J�P�L�Z�� �M�V�Y��
�Z�H�S�L���� �H�T�V�U�N�� �^�O�P�J�O�� �Z�W�L�J�P�L�Z�� �M�Y�V�T�� 
�(�\�Z�[�Y�H�S�P�H�� ���Z�\�J�O�� �H�Z�� �*�O�L�Y�H�_�� �Z�W�L�J�P�L�Z���� 
�H�U�K���T�H�Y�I�S�L�K���J�Y�H�`�Ä�Z�O�����U�V�[���[�V���T�L�U�[�P�V�U��
�V�[�O�L�Y�Z���� �;�O�H�[�� �[�Y�L�U�K�� �O�H�Z�� �I�L�L�U�� �N�H�P�U�P�U�N��
�U�L�^�� �T�V�T�L�U�[�\�T�� �[�O�L�Z�L�� �S�H�Z�[�� �`�L�H�Y�Z�� 
�^�P�[�O�� �[�O�L�� �K�L�]�L�S�V�W�T�L�U�[�� �V�M�� �P�U�[�L�Y�U�L�[��
�Z�H�S�L�Z���H�U�K���J�Y�H�`�Ä�Z�O���L�_�J�O�H�U�N�L���T�H�Y�R�L�[�Z��
���-�P�N�\�Y�L����������

�-�V�Y�� �H�� �S�V�U�N�� �[�P�T�L���� �J�Y�H�`�Ä�Z�O�� �O�H�]�L�� 
�Y�L�T�H�P�U�L�K�� �\�U�[�H�Y�N�L�[�L�K�� �I�`�� �H�U�`�� �R�P�U�K��
�V�M�� �Y�L�N�\�S�H�[�P�V�U�� �P�U�� �-�Y�H�U�J�L���� �;�O�L�� �Ä�Y�Z�[��
�I�P�S�S�� �[�O�H�[�� �W�Y�V�]�P�K�L�Z�� �H�� �Y�L�N�\�S�H�[�V�Y�`�� 
�M�Y�H�T�L�^�V�Y�R�� �M�V�Y�� �[�O�L�� �Z�\�I�Q�L�J�[�� �P�Z��
�[�O�L�� ��� ������ �K�L�J�Y�L�L�� �¸�Y�L�S�H�[�P�]�L�� �[�V�� �[�O�L�� 
�W�Y�V�[�L�J�[�P�V�U�� �V�M�� �J�Y�H�`�Ä�Z�O�� �P�U�� �-�Y�H�U�J�L�¹���� �0�[��
�Z�[�H�[�L�Z�� �[�O�H�[�� �[�O�L�� �T�H�Y�R�L�[�P�U�N���� �P�T�W�V�Y�[��
�H�U�K�� �[�Y�H�U�Z�W�V�Y�[�� �V�M�� �S�P�]�L�� �Z�W�P�U�`���J�O�L�L�R����
�Z�P�N�U�H�S�� �H�U�K�� �Y�L�K���Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O��
�Y�L�X�\�P�Y�L�Z�� �V�M�Ä�J�P�H�S�� �H�\�[�O�V�Y�P�Z�H�[�P�V�U���� �;�O�L��
�¸�Ä�Z�O�P�U�N�¹�� �S�H�^�� �V�M�� ��� ������ �P�U�[�Y�V�K�\�J�L�K��
�U�L�^�� �J�S�H�\�Z�L�Z�� �P�U�� �[�L�Y�T�Z�� �V�M�� �Z�W�L�J�P�L�Z��
�P�U�[�Y�V�K�\�J�[�P�V�U�!�� �P�[�� �T�L�U�[�P�V�U�Z�� �M�V�Y�� �[�O�L�� �Ä�Y�Z�[��
�[�P�T�L�� �[�O�L�� �U�V�[�P�V�U�Z�� �V�M�� �¸�\�U�Y�L�W�Y�L�Z�L�U�[�L�K��
�Z�W�L�J�P�L�Z�¹�� �H�U�K�� �V�M�� �Z�W�L�J�P�L�Z�� �¸�S�P�R�L�S�`�� �[�V��
�J�H�\�Z�L�� �I�P�V�S�V�N�P�J�H�S�� �K�P�Z�[�\�Y�I�H�U�J�L�Z�¹���� �0�U��

�I�V�[�O�� �J�H�Z�L�Z���� �P�[�� �M�V�Y�I�P�K�Z�� �[�O�L�� �P�U�[�L�U�[�P�V�U�H�S��
�V�Y�� �P�U�H�K�]�L�Y�[�L�U�[�� �P�U�[�Y�V�K�\�J�[�P�V�U�� �V�M�� �[�O�L�Z�L��
�Z�W�L�J�P�L�Z�� �P�U�[�V�� �U�H�[�\�Y�H�S�� �L�U�]�P�Y�V�U�T�L�U�[�Z����
�^�O�L�[�O�L�Y�� �[�O�L�`�� �H�Y�L�� �V�W�L�U�� �V�Y�� �J�S�V�Z�L�K��
�^�H�[�L�Y�Z���� �;�O�L�U���� �P�U�� ������������ �[�O�L�� �^�H�[�L�Y�� 
�H�U�K�� �H�X�\�H�[�P�J�� �O�H�I�P�[�H�[�� �S�H�^�� ���>�(�/�3���� 
�H�I�Y�V�N�H�[�L�K�� �[�O�L�� �[�Y�H�U�Z�W�V�Y�[�� �I�H�U�� �M�V�Y�� �S�P�]�L��
�Z�W�P�U�`���J�O�L�L�R�� �H�U�K�� �Z�P�N�U�H�S�� �J�Y�H�`�Ä�Z�O�� �P�U��
�V�Y�K�L�Y�� �[�V�� �M�H�J�P�S�P�[�H�[�L�� �[�O�L�� �L�_�W�S�V�P�[�H�[�P�V�U��
�H�U�K���T�H�Y�R�L�[�P�U�N���V�M���[�O�L�P�Y���Z�[�V�J�R�Z�����Z�V���[�O�H�[�� 
�V�U�S�`�� �[�O�L�� �I�H�U�� �V�U�� �Y�L�K�� �Z�^�H�T�W���J�Y�H�`�Ä�Z�O��
�[�Y�H�U�Z�W�V�Y�[���Z�[�P�S�S���O�V�S�K�Z���[�Y�\�L�����*�V�U�Z�L�X�\�L�U�[�S� �̀��� 
�[�O�L�� �K�P�M�M�L�Y�L�U�[�� �L�_�V�[�P�J�� �Z�W�L�J�P�L�Z�� �W�Y�L�Z�L�U�[��
�P�U�� �-�Y�H�U�J�L�� �H�Y�L�� �\�U�K�L�Y�� �O�L�[�L�Y�V�N�L�U�L�V�\�Z��
�Y�L�N�\�S�H�[�V�Y�`�� �Z�[�H�[�\�Z�L�Z�� �[�O�H�[�� �J�H�U�� �L�]�L�U��
�J�V�U�[�Y�H�K�P�J�[���V�U�L���H�U�V�[�O�L�Y���K�L�W�L�U�K�P�U�N���V�U��
�[�O�L���Z�L�S�L�J�[�L�K���J�Y�P�[�L�Y�P�H�����;�H�I�S�L��������

1.6 – Complex, inadequate regulations

Figure 10. Example of a private 
internet ad offering an  
exotic cray�sh for sale  

(Source: www.leboncoin.fr). 

Tableau 1. Regulatory status of exotic cray�sh in France.

�0�U���]�P�L�^���V�M���[�O�L���T�H�Q�V�Y���L�J�V�S�V�N�P�J�H�S���Z�[�H�R�L�Z��
�Y�L�S�H�[�L�K�� �[�V�� �L�_�V�[�P�J�� �J�Y�H�`�Ä�Z�O���� �Z�\�J�O�� �S�H�^�Z��
�H�U�K���Y�L�N�\�S�H�[�P�V�U�Z���K�V���U�V�[���H�W�W�L�H�Y���H�K�H�W�[�L�K��
�[�V���[�O�L���L�U�M�V�Y�J�L�T�L�U�[���V�M���L�U�]�P�Y�V�U�T�L�U�[�H�S��
�Y�L�N�\�S�H�[�P�V�U�Z���� �*�V�U�Z�L�U�Z�\�H�S�S�`�� �Z�W�L�H�R�P�U�N����
�[�O�L�P�Y���T�H�Q�V�Y���Å�H�^���S�P�L�Z���P�U���[�O�L���M�H�J�[���[�O�H�[���P�[��
�P�Z�� �P�T�W�V�Z�Z�P�I�S�L�� �[�V�� �L�U�M�V�Y�J�L�� �[�O�L�� �J�S�H�\�Z�L�Z��
�V�M�� �[�O�L�� �L�U�]�P�Y�V�U�T�L�U�[�H�S�� �J�V�K�L�!�� �H�S�[�O�V�\�N�O��
�[�O�L�� �P�U�[�Y�V�K�\�J�[�P�V�U�� �V�M�� �L�_�V�[�P�J�� �J�Y�H�`�Ä�Z�O�� �P�Z��
�W�Y�V�O�P�I�P�[�L�K�����H�U�K���Y�P�N�O�[�S�`���Z�V�����L�_�J�L�W�[���M�V�Y��
�U�H�Y�Y�V�^���J�S�H�^�L�K�� �J�Y�H�`�Ä�Z�O���� �W�Y�V�O�P�I�P�[�P�V�U��
�P�Z�� �U�L�]�L�Y�� �P�T�W�S�L�T�L�U�[�L�K�� �P�U�� �[�O�L�� �Ä�L�S�K�� �M�V�Y��
�S�H�J�R�� �V�M�� �K�L�J�Y�L�L�Z�� �Z�W�L�J�P�M�`�P�U�N�� �O�V�^�� �[�O�L��
�S�H�^�Z�� �Z�O�V�\�S�K�� �I�L�� �L�U�M�V�Y�J�L�K���� �4�V�Y�L�V�]�L�Y����

�J�O�H�Y�H�J�[�L�Y�P�a�P�U�N�� �[�O�L�� �¸�V�M�M�L�U�J�L�¹�� �^�H�Z�� 
�Y�L�U�K�L�Y�L�K�� �O�P�N�O�S�`�� �P�T�W�Y�V�I�H�I�S�L�� �^�O�L�U�� 
�[�O�L�� �Y�L�Z�[�Y�P�J�[�P�V�U�Z�� �V�U�� �[�O�L�� �[�Y�H�U�Z�W�V�Y�[�� �V�M��
�S�P�]�L�� �J�Y�H�`�Ä�Z�O�� ���L�_�J�L�W�[�� �Y�L�K�� �Z�^�H�T�W��
�J�Y�H�`�Ä�Z�O���� �^�L�Y�L�� �S�P�M�[�L�K���� �)�L�Z�P�K�L�Z���� �H�� 
�Z�[�H�U�K�H�Y�K�P�a�H�[�P�V�U�� �V�M�� �[�O�L�� �S�H�^�� �[�L�_�[�Z�� 
�H�U�K�� �Z�[�H�[�\�Z�L�Z�� �V�M�� �[�O�L�Z�L�� �J�Y�H�`�Ä�Z�O�� �P�Z�� 
�U�L�L�K�L�K���V�U���[�O�L���,�\�Y�V�W�L�H�U���Z�J�H�S�L�����0�U���[�O�L�� 
�H�I�Z�L�U�J�L�� �V�M�� �H�U�`�� �R�P�U�K�� �V�M�� �Y�L�N�\�S�H�[�P�V�U���� 
�[�O�L�� �L�_�V�[�P�J�� �Ä�Z�O�� �H�U�K�� �W�L�[�� �Z�L�J�[�V�Y�Z�� 
�Y�L�T�H�P�U�� �\�U�J�V�U�[�Y�V�S�S�H�I�S�L�� �L�U�[�Y�`�� �W�V�P�U�[�Z��
�M�V�Y���(�T�L�Y�P�J�H�U���H�U�K���(�\�Z�[�Y�H�S�P�H�U���Z�W�L�J�P�L�Z����
�H�U�K�� �Z�V�T�L�� �V�M�� �[�O�L�T�� �J�V�\�S�K�� �N�L�U�L�Y�H�[�L��
�U�L�^���P�U�]�H�Z�P�V�U�Z���P�U���[�O�L���U�L�H�Y���M�\�[�\�Y�L����
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Recorded  
species?
(decree of Dec. 17 th, 
1985)

Species likely to 
cause biological 
disturbances?
(article R 432-5 of the 
environmental code)

Introduction?
 (“Fishing” law of 
1984, article L 432-10)

Live marketing,  
import and  
transport?
(decree of July 21 st, 1983, 
then WAHL in 2006)

Spiny cheek cray�sh Yes Yes Prohibited Allowed

Signal cray�sh Yes Yes Prohibited Allowed

Red swamp cray�sh No Yes Prohibited Subject to authorisation

Narrow-clawed cray�sh Yes No Allowed Allowed

Kentucky river cray�sh    No Yes Prohibited Allowed

Calico cray�sh No Yes Prohibited Allowed

�-�S�V�V�K�L�K���N�Y�H�Z�Z�S�H�U�K�Z���H�[���.�Y�H�U�K���3�P�L�\���S�H�R�L�!���H�U���H�[�[�Y�H�J�[�P�]�L���O�H�I�P�[�H�[���M�V�Y���Y�L�K���Z�^�H�T�W���J�Y�H�`�Ä�Z�O��
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How do invasive crayfish colonize new  

habitats? How do they affect local crayfish  

populations, and, on a larger scale, the  

functioning of the ponds and rivers they  

colonize? What are the consequences of  

invasions on local socio-economic activities? 

Along with the global awakening to the scope 

�V�M���[�O�L���L�M�M�L�J�[�Z���V�M���L�_�V�[�P�J���J�Y�H�`�Ä�Z�O���P�U�]�H�Z�P�V�U�Z�����[�O�L�Z�L��

questions stand out as major research stakes in 

aquatic biology and conservation biology. 

This second section provides a set of new data 

�V�U�� �[�O�L�� �P�T�W�H�J�[�Z�� �V�M�� �P�U�]�H�Z�P�]�L�� �J�Y�H�`�Ä�Z�O�� �[�O�H�[�� �^�H�Z��

presented during the Saint-Lyphard seminar. 

The data mostly result from research studies 

�S�L�K���H�I�V�\�[���Y�L�K���Z�^�H�T�W���J�Y�H�`�Ä�Z�O���P�U���[�O�L���)�Y�P�u�Y�L���H�U�K��

the Camargue, and they give it a preponderant 

place. This state of facts highlights the crucial 

need for more knowledge about the effects  

�V�M�� �V�[�O�L�Y�� �P�U�]�H�Z�P�]�L�� �J�Y�H�`�Ä�Z�O�� �W�Y�L�Z�L�U�[�� �P�U�� �-�Y�H�U�J�L�� ����

�Z�P�N�U�H�S���J�Y�H�`�Ä�Z�O���[�V���Z�[�H�Y�[���^�P�[�O��
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released in the same direction 
as they had been caught while  
�J�Y�H�`�Ä�Z�O�� �^�L�Y�L�� �K�L�Z�[�Y�V�`�L�K���� �M�V�S�S�V�^�P�U�N��
�Y�L�N�\�S�H�[�P�V�U�Z������ �*�Y�H�`�Ä�Z�O�� �J�V�O�V�Y�[�Z�� �^�L�Y�L��
analysed according to two size 
classes.

Over the study period (while the  
water level was dropping),  
�������� �J�Y�H�`�Ä�Z�O�� �^�L�Y�L�� �J�H�\�N�O�[�� �^�O�P�S�L�� 
getting into the grasslands, and 
1,278 while getting out of them. 
�*�Y�H�`�Ä�Z�O�� �^�L�Y�L�� �[�O�L�� �V�U�S�`�� �Z�W�L�J�P�L�Z�� 
that moved in or out while the water 
�S�L�]�L�S���^�H�Z���K�Y�V�W�W�P�U�N�����-�P�N�\�Y�L������������ �-�P�Z�O��
(691 young pike, but also roach, 
rudd and topmouth gudgeon) were 
only caught on the way out, which 

indicates that they got into the 
�N�Y�H�Z�Z�S�H�U�K���L�H�Y�S�P�L�Y���K�\�Y�P�U�N���[�O�L���Å�V�V�K�P�U�N��
phase.

The t ime-course of crayfish  
movements, on the way in as well 
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Figure 11. Schematic diagram of the  
trapping device set up between the stream 

and the �ooded grasslands of Grand Lieu lake 
(Source: F. Fonteneau, Rennes 1 University).

Figure 12. Red swamp cray�sh movements between Grand Lieu lake and a �ooded grassland. 
Left: on the way in (from the lake to the grassland), right: on the way out (from the grassland to  
the lake). X: no trapping performed while 0: zero catch (Source: F. Fonteneau, Rennes 1 University).

Intentional introductions undoubtedly  
played a role in the red swamp 
crayfish colonization processes  
�V�I�Z�L�Y�]�L�K���P�U���-�Y�H�U�J�L�����)�\�[���[�O�L���Z�W�L�J�P�Ä�J��
behaviour of this species shows a 
natural propensity toward colonizing  
new habitats. It alternates long  
stationary phases, during which it 
hides in its burrows in the daytime 
and only gets out at night to feed, 
with dispersion phases during which 
it can sometimes cover important 
distances (up to more than 3 km in 
one day, Gerhardi et al., 2000). Such 
mobility enables the species to settle 
into new environments step by step, 
overland movements included. In 
spring, i.e. the season when their  
activity is at the top of its intensity, 
they can more particularly reach  
�Å�V�V�K�L�K�� �a�V�U�L�Z�!�� �H�[�� �[�O�L�� �P�U�[�L�Y�M�H�J�L��
between water and earth, these 
habitats where food is plentiful can 
also create a temporary continuum 
between two separate environments 
– a sand pit and the neighbouring 
stream, for example.

�>�O�H�[���\�Z�L�Z���M�V�Y���Å�V�V�K�L�K��
�N�Y�H�Z�Z�S�H�U�K�Z�&

An in situ study (F. Fonteneau, 
Rennes 1 University) aimed to  
decipher red swamp crayfish  
movements between flooded 

zones (grasslands) and Grand-Lieu 
lake (Loire-Atlantique). That large,  
shallow lake is strongly colonized by 
�Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O���� �H�U�K�� �P�[�Z�� �^�H�[�L�Y��
surface can vary from 5,000 hectares  
in winter to 2,000 hectares in  
�Z�\�T�T�L�Y���� �0�[�Z�� �Å�V�V�K�W�S�H�P�U�� �N�Y�H�Z�Z�S�H�U�K�Z����
which spread on very large surfaces, 
constitute a key environment for the 
breeding, feeding and growth of 
many animal species, ranging from 
�Ä�Z�O�� �[�V�� �I�P�Y�K�Z���� �4�V�Y�L�� �Z�W�L�J�P�Ä�J�H�S�S� �̀��� �[�O�L��
study focused on characterizing the 
�T�V�]�L�T�L�U�[�Z�� �V�M�� �Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O����
�I�\�[���H�S�Z�V���V�M���Ä�Z�O�����I�L�[�^�L�L�U���[�O�L���Z�V���J�H�S�S�L�K�� 
��)�V�U�O�V�T�T�L�Z�®�� �Å�V�V�K�L�K�� �N�Y�H�Z�Z�S�H�U�K�Z�� 
(28 ha) and the lake, in order to 
assess the response of these  
animals to the degradation of their  
living conditions that goes along 
with the progressive decrease in 
water levels. To that end, from  
Apri l  14 th to May 18 th,  2012,  
when grasslands had run almost 
�J�V�T�W�S�L�[�L�S�`�� �K�Y� �̀��� �Ä�U�L���T�L�Z�O�� �M�\�U�U�L�S��
traps were placed at the inlets and 
outlets of each connexion between 
the grasslands and a brook that 
�S�L�H�K�Z���[�V���[�O�L���S�H�R�L�����-�P�N�\�Y�L����������

�-�\�U�U�L�S�� �[�Y�H�W�Z�� �^�L�Y�L�� �S�P�M�[�L�K�� �K�H�P�S�`�� 
throughout the study period. 
�*�Y�H�`�Ä�Z�O�� �H�U�K�� �Ä�Z�O�� �^�L�Y�L�� �P�K�L�U�[�P�Ä�L�K����
measured and counted in each  
�[�Y�H�W�W�P�U�N�� �K�P�Y�L�J�[�P�V�U�� ���Ä�Z�O�� �^�L�Y�L�� 

2.1 –  The ways red swamp cray�sh colonize aquatic habitats: 
in situ  studies
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as on the way out, was particularly 
�P�T�W�V�Y�[�H�U�[���P�U���[�O�L���S�H�Z�[���Ä�]�L���K�H�`�Z���I�L�M�V�Y�L��
the grasslands ran completely dry. 
Small-size individuals were those 
that migrated the latest, whichever 
the direction. The catch “record 
number” was reached the day before  
the grasslands were completely dry, 
with 320 individuals caught on their 
way out. Thus, when the water level 
�K�Y�V�W�Z���� �J�Y�H�`�Ä�Z�O�� �T�V�]�L�T�L�U�[�Z�� �[�H�R�L 
���W�S�H�J�L���Y�H�[�O�L�Y���S�H�[�L�Y���[�O�H�U���Ä�Z�O���T�V�]�L�T�L�U�[�Z�� 
out of the grasslands – as in the 
case of young pike (Esox lucius), 
whose catches peaked one week 
before trapping came to an end  
���-�P�N�\�Y�L���������H�I�V�]�L����

�;�O�L�Z�L�� �Z�W�L�J�P�Ä�J�� �J�Y�H�`�Ä�Z�O�� �T�V�]�L�T�L�U�[�� 
profiles can be related to the  

relatively good tolerance of the  
species to water warming, up to 
32°C and more. They evidence the 
capacity of the invasive to exploit  
�[�O�L�� �M�V�V�K�� �Y�L�Z�V�\�Y�J�L�Z�� �V�M�� �Å�V�V�K�L�K�� 
grasslands down to the last moment,  
�H�U�K���J�V�U�Ä�Y�T���[�O�H�[���Å�V�V�K�L�K���N�Y�H�Z�Z�S�H�U�K�Z��
play the role of nurseries for juveniles.

�7�V�Z�Z�P�I�S�L���V�]�L�Y�S�H�U�K�� 
�J�V�S�V�U�P�a�H�[�P�V�U�!���M�Y�V�T���W�V�U�K���[�V��
�W�V�U�K���P�U���[�O�L���7�H�Y�J���U�H�[�\�Y�L�S��
�Y�t�N�P�V�U�H�S���K�L���)�Y�P�u�Y�L

�;�O�L�� �\�U�J�V�U�U�L�J�[�L�K�� �T�H�Y�Z�O�L�Z�� �V�M�� �4�u�Z��
�H�U�K�� �)�Y�P�u�Y�L�� �H�Y�L�� �I�V�[�O�� �S�V�J�H�[�L�K�� �^�P�[�O�P�U��
�[�O�L�� �I�V�\�U�K�H�Y�P�L�Z�� �V�M�� �[�O�L�� �7�5�9�� �)�Y�P�u�Y�L����
�;�O�L�`���V�M�M�L�Y���H�U���P�K�L�H�S���Ä�L�S�K���M�V�Y���Z�[�\�K�`�P�U�N��
in situ the modes of colonization of 
more or less isolated ecosystems 

���W�V�U�K�� �U�L�[�^�V�Y�R�Z������ �*�Y�H�`�Ä�Z�O�� �W�V�W�\�S�H�[�P�V�U�� 
density, expressed in CPUE (catch 
per unit effort), was higher in the 
�)�Y�P�u�Y�L�� �T�H�Y�Z�O�� ���*�7�<�,�� �]�H�S�\�L�Z�� �Y�H�U�N�P�U�N�� 
�M�Y�V�T�� ���� �[�V�� ���� �J�Y�H�`�Ä�Z�O���[�Y�H�W�������O�Y�Z����
�[�O�H�U���P�U���[�O�L���4�u�Z���T�H�Y�Z�O�����*�7�<�,���]�H�S�\�L��
�H�Y�V�\�U�K�� �������� �J�Y�H�`�M�P�Z�O���[�Y�H�W�������O�Y�Z������ �(��
study (A. Tréguier, Inra and Rennes 1  
University) aimed to characterize  
the propagation of the invasive 
through the two pond networks 
nearby these marshes as related to 
diverse topographic variables.  

�;�O�L���Ä�Y�Z�[���Z�[�L�W���J�V�U�Z�P�Z�[�L�K���P�U���Y�L�J�V�Y�K�P�U�N��
�J�Y�H�`�Ä�Z�O�� �W�Y�L�Z�L�U�J�L�� �P�U�� �L�H�J�O�� �V�M�� �[�O�L��

two networks - 158 ponds in total. 
The survey was carried out using 
two complementary methods (see  
�Z�L�J�[�P�V�U�� ���������!�� �[�Y�H�W�W�P�U�N�� �\�Z�P�U�N�� �M�\�U�U�L�S�� 
traps lifted daily, to provide an  
�P�U�K�P�J�H�[�P�V�U�� �V�U�� �J�Y�H�`�Ä�Z�O�� �H�I�\�U�K�H�U�J�L�� �P�U��
ponds, and environmental DNA, to 
increase the chance to detect the 
species, especially when it is present 
�P�U�� �Z�T�H�S�S�� �U�\�T�I�L�Y�Z���� �0�U�� �[�O�L�� �4�u�Z�� �W�V�U�K��
network, 37% of the ponds were  
occupied by the species, and  
�������� �P�U�� �[�O�L�� �)�Y�P�u�Y�L�� �W�V�U�K�� �U�L�[�^�V�Y�R�� 
���-�P�N�\�Y�L����������

Figure 13. Young pike movements on the way out of the �ooded grassland,  
toward Grand Lieu lake. X: no trapping performed (Source: F. Fonteneau,  
Rennes 1 University).

Figure 14. Distribution of red swamp cray�sh across the pond networks close to the  
Mès and Brière marshes (Source: A. Tréguier, Inra and Rennes 1 University).
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Using these distribution data, a set 
of statistical models was built to 
characterize the effect of different 
variables on the presence or the  
�H�I�Z�L�U�J�L�� �V�M�� �Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O�� �P�U��
�H�U�`�� �N�P�]�L�U�� �W�V�U�K�!�� �[�O�L�� �K�P�Z�[�H�U�J�L�� �M�Y�V�T��
�[�O�L�� �Z�V�\�Y�J�L�� �L�U�]�P�Y�V�U�T�L�U�[�� ���)�Y�P�u�Y�L�� �V�Y��
�4�u�Z���T�H�Y�Z�O�L�Z�����"���¸�W�Y�V�W�H�N�\�S�L���W�Y�L�Z�Z�\�Y�L�¹�� 
(comparable to crayfish density  
in source environments or to the 
number of neighbouring ponds  
�V�J�J�\�W�P�L�K�� �I�`�� �J�Y�H�`�M�P�Z�O���� �"�� �W�V�U�K�� 
perimeter, and other physical  
descriptors for ponds.

Results are clear-cut in the case 
�V�M�� �[�O�L�� �)�Y�P�u�Y�L�� �T�H�Y�Z�O�� �W�V�U�K�� �U�L�[�^�V�Y�R����
where propagule pressure was  
the highest. The preponderant  
factor turned out to be the source 
�L�U�]�P�Y�V�U�T�L�U�[�!�� �H�� �W�V�U�K�� �Z�[�H�U�K�Z�� �H�S�S�� �[�O�L��
more chances of being colonized  
as it is closer to the marsh. The  

probability for a pond to be  
invaded also increases along with its  
perimeter, and with the number  
of colonized ponds within a  
50-meter radius. However, correlations  
�^�L�Y�L���M�H�Y���S�L�Z�Z���O�P�N�O���M�V�Y���[�O�L���4�u�Z���W�V�U�K��
network, where the distance from 
the source environment did not  
appear to have such a marked 
effect. Several hypotheses can 
account for this fact, among which 
weaker propagule pressure, or  
dispersal caused by other animals, 
especially predators, or by humans. 
The effect of landscape variables 
(for example the presence of hedges 
that limit connectivity or the nature 
of terrestrial habitats) remains hard 
to grasp. Monitoring the evolution 
of their distribution in the years to 
�J�V�T�L���J�V�\�S�K���H�S�S�V�^���M�V�Y���Ä�U�L�Y���H�U�H�S�`�Z�P�Z��

it has caused huge numbers of 
�W�V�W�\�S�H�[�P�V�U�� �L�_�[�P�U�J�[�P�V�U�Z�� �P�U�� �,�\�Y�V�W�L�!��
also called aphanomycosis, it is 
still a major cause for the decline 
�V�M�� �U�H�[�P�]�L�� �J�Y�H�`�Ä�Z�O�� �U�V�^�H�K�H�`�Z���� �@�L�[����
it still remains poorly documented, 
and since 2010 it has been the  
target of  an epidemiological  
research programme funded by  
the Onema. Present European  
knowledge and research approaches  
about the subject were presented 
during the Saint-Lyphard seminar  
(F. Grandjean, Poitiers University).

Invasive species as latent 
�J�H�Y�Y�P�L�Y�Z���H�U�K���]�L�J�[�V�Y�Z

�(�W�O�H�U�V�T�`�J�V�Z�P�Z�� �Ä�Y�Z�[�� �H�W�W�L�H�Y�L�K�� �P�U��
�,�\�Y�V�W�L�� �I�L�M�V�Y�L�� �[�O�L�� �Ä�Y�Z�[�� �J�Y�H�`�Ä�Z�O��
species from America (Orconectes 
limosus, see section 1.2) was  
�P�U�[�Y�V�K�\�J�L�K���� �)�\�[�� �L�_�V�[�P�J�� �J�Y�H�`�Ä�Z�O�� 
invasions play an important role  
in its propagation, especially 
upstream, and in its transmission 
�[�V�� �U�H�[�P�]�L�� �J�Y�H�`�Ä�Z�O���� �5�V�Y�[�O�� �(�T�L�Y�P�J�H�U��
�J�Y�H�`�Ä�Z�O���H�Y�L���¸�O�L�H�S�[�O�`�¹���J�H�Y�Y�P�L�Y�Z���V�M���[�O�L��
�W�H�Y�H�Z�P�[�L�!�� �^�O�L�U�� �[�O�L�`�� �H�Y�L�� �P�U�M�L�J�[�L�K���� 
a very quick immune response is 

�0�U���������������]�L�Y�`���O�P�N�O���J�Y�H�`�Ä�Z�O���T�V�Y�[�H�S�P�[�`��
rates were reported in the Po basin,  
�P�U�� �0�[�H�S� �̀��� �;�O�L�� �J�Y�H�`�Ä�Z�O�� �^�L�Y�L�� �Z�L�L�U�� 
wandering in full daytime, very 
weak and then dying, they had 
dark blotches on their carapace. 
Dead individuals displayed whitish  
outgrowths on the ventral face of 
their exoskeleton and on their eyes. 
The mysterious ailment, soon called 
�¸�J�Y�H�`�Ä�Z�O�� �W�S�H�N�\�L�¹���� �Y�H�W�P�K�S�`�� �Z�W�Y�L�H�K��
across Europe, from the Netherlands  

to the Ukraine and to the shores  
�V�M�� �[�O�L�� �)�H�S�[�P�J�� �:�L�H���� �0�U�� ������������ �[�O�L�� �Ä�Y�Z�[��
epizootics (diseases that affect all 
individuals) were reported in the  
�(�S�Z�H�J�L�� �H�U�K�� �3�V�Y�Y�H�P�U�L�� �Y�L�N�P�V�U�Z�!�� 
�P�U�� ����� ������ �[�^�V���[�O�P�Y�K�Z�� �V�M�� �[�O�L�� �-�Y�L�U�J�O�� 
territory had been hit.

The disease was associated to a 
parasitic “fungus”, Aphanomyces 
astaci (Schikora, 1903), that belongs  
to the Oomycete class. Since then, 

2.2 –  “Cray�sh plague”: a lethal danger for native species
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triggered, with increased melanin  

production, this allows for their 

cuticle to heal around the encysted 

spores of the parasite. The immune 

response of European species is 

�J�V�T�W�H�Y�H�[�P�]�L�S�`�� �T�\�J�O�� �Z�S�V�^�L�Y�!�� �[�O�L��

plague degrades their chitin and 

their tissues in-depth until death  

occurs, usually in 100% of the 

cases.

Infection, which reaches only 

�J�Y�H�`�Ä�Z�O�����P�Z���[�Y�H�U�Z�T�P�[�[�L�K���I�`�� �K�P�Z�L�H�Z�L�K��

individuals and bodies, which  

remain carriers of the pathogen 

for a long time. However, infected  

crayfish lose their contagious  

character at each moult. This  

feature explains why females,  

which moult less often when they 

are gravid, are generally struck 

more than males. The pathogen  

�J�H�U�� �H�S�Z�V�� �I�L�� �[�Y�H�U�Z�T�P�[�[�L�K�� �I�`�� �Ä�Z�O�� 

or other animals coming from 

contaminated zones, or by objects 

(gloves, boots…) that were once  

in contact with the spores. That last 

point implies systematic disinfection 

�V�M�� �T�H�[�L�Y�P�H�S�Z�� �M�V�Y�� �[�O�L�� �Ä�L�S�K�� �Z�[�H�M�M�� �^�O�V��

have to deal with an epizootics.

A growing research effort

Although aphanomycosis has been 

the subject of a growing monitoring 

and research effort for a decade, it 

�Z�[�P�S�S�� �^�Y�L�H�R�Z�� �O�H�]�V�J�� �H�T�V�U�N�� �J�Y�H�`�Ä�Z�O��

populations. In the Czech Republic,  

ten epizootics were recorded 

between 2004 and 2010, causing 

�[�O�L�� �S�V�Z�Z�� �V�M�� �L�P�N�O�[�� �U�V�I�S�L�� �J�Y�H�`�Ä�Z�O��

populations and two white-clawed 

�J�Y�H�`�Ä�Z�O�� �W�V�W�\�S�H�[�P�V�U�Z�� ���2�V�a�\�I�x�R�V�]�m��

et al., 2008). In Norway, nine mass 

mortality events have occurred in 

different regions since 1998. The  

signal crayfish appears to be  

particularly implicated in the  

transmission of the pathogen to  

native species due to its  

pronounced invasiveness and 

its capacity to colonize streams 

�I�`�� �T�V�]�P�U�N�� �\�W�Z�[�Y�L�H�T���� �0�U�� �-�Y�H�U�J�L����

a survey was led by the Onema 

and the University of Poitiers to  

character ize the in festat ion 

rate of the species, based on  

a sampling of 89 populations  

�K�P�Z�[�Y�P�I�\�[�L�K�� �H�J�Y�V�Z�Z�� �[�O�L�� �[�L�Y�Y�P�[�V�Y�`�!�� 

55 of them turned out to be infested 

�H�[���]�H�Y�P�V�\�Z���K�L�N�Y�L�L�Z�����-�P�N�\�Y�L����������

Similar studies revealed variable 

�P�U�M�L�Z�[�H�[�P�V�U�� �Y�H�[�L�Z�� �M�V�Y�� �Z�P�N�U�H�S�� �J�Y�H�`�Ä�Z�O��

�H�N�H�P�U�� �H�J�Y�V�Z�Z�� �,�\�Y�V�W�L�!�� ������ �P�U�� 

Denmark (Skov et al., 2010), 15% 

�P�U�� �/�\�U�N�H�Y�`�� ���2�V�a�\�I�P�R�V�]�H��et al., 

2009), 22% in the Czech Republic  

���������� �M�V�Y�� �Z�W�P�U�`���J�O�L�L�R�� �J�Y�H�`�Ä�Z�O����

���2�V�a�\�I�P�R�V�]�H��et al., 2009), and  

up to 86% in Norway (Vrålstad, 

unpublished).

Detecting the parasite in its early 

stages is possible by extracting 

and amplifying its DNA from a piece 

�V�M�� �[�O�L�� �]�L�U�[�Y�H�S�� �J�\�[�P�J�S�L�� �V�M�� �H�� �J�Y�H�`�Ä�Z�O����

Thanks to the development of new 

molecular tools, recent studies 

�P�K�L�U�[�P�Ä�L�K�� �Z�L�]�L�Y�H�S�� �W�H�[�O�V�N�L�U�� �Z�[�Y�H�P�U�Z��

�M�Y�V�T�� �H�� �N�P�]�L�U�� �O�V�Z�[�� �J�Y�H�`�Ä�Z�O���� �;�O�L�Z�L��

approaches open new paths for  

studying aphanomycosis, and  

especially the role of invasive  

c ray f ish  in  i t s  p ropagat ion .  

Noticeably, they show that the 

pathogen strains hosted by exotic  

species are more virulent than 

the “ancestral” strains present in  

�,�\�Y�V�W�L�� �I�L�M�V�Y�L�� �[�O�L�� �Ä�Y�Z�[�� �T�V�Y�[�H�S�P�[�`��

episodes (Makkonen et al., 2012). 

In parallel, various observations 

suggest that resistance to the  

pathogen is found in some  

populations of native crayfish 

���2�\�ú�H�Y��et al., 2013). Studies are 

being carried out in Europe to 

�J�V�U�Ä�Y�T�� �H�U�K�� �W�Y�V�]�P�K�L�� �T�V�Y�L�� �K�L�[�H�P�S�Z��

about that point.

Figure 15.  
Rates of signal 

cray�sh infestation 
by aphanomycosis  

in France –  
89 populations 

sampled for a total 
of 1,030 individuals 

(Source: adapted 
from the Onema).
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�)�L�`�V�U�K���[�O�L���K�H�T�H�N�L���J�H�\�Z�L�K���[�V���U�H�[�P�]�L��

species by direct competition or by 

the transmission of aphanomycosis, 

�P�U�]�H�Z�P�]�L�� �J�Y�H�`�Ä�Z�O�� �H�Y�L�� �S�P�R�L�S�`�� �[�V�� �J�H�\�Z�L��

disturbances, sometimes on a large 

scale, on the whole functioning of 

the ecosystems they colonize. The 

Saint-Lyphard seminar provided the 

opportunity to present a number of 

studies led in the Camargue and the 

�)�Y�P�u�Y�L�� �K�L�H�S�P�U�N�� �^�P�[�O�� �[�O�L�� �W�S�H�J�L�� �[�H�R�L�U��

�I�`���Y�L�K���Z�^�H�T�W���J�Y�H�`�Ä�Z�O���P�U���M�V�V�K�^�L�I�Z��

�6�U�L���J�Y�H�`�Ä�Z�O���P�U���[�O�L���W�V�U�K�!��
fewer plants, fewer  
invertebrates

A study performed with mesocosms 

(small-size experimental devices  

�M�\�U�J�[�P�V�U�P�U�N�� �S�P�R�L�� �Z�P�T�W�S�P�Ä�L�K�� �L�J�V�Z�`�Z�[�L�T�Z�� 

 focused on the impact of red 

�Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O�� �V�U�� �[�O�L�� �L�J�V�S�V�N�P�J�H�S��

functioning of temporary ponds  

(H. Rodriguez, La Tour du Valat).  

Thirty open-air tanks, one square 

meter in surface and about  

300 litres in capacity, were lined with 

�Z�L�K�P�T�L�U�[�����H�U�K���[�O�L�U���Ä�S�S�L�K���^�P�[�O���^�H�[�L�Y��

in December 2010. A full protocol  

for monitoring the faunistic and  

�Å�V�Y�P�Z�[�P�J���J�V�T�W�V�Z�P�[�P�V�U���V�M���L�H�J�O���[�H�U�R���^�H�Z��

�K�L�Ä�U�L�K�!�� �I�P�V�T�H�Z�Z�� �H�U�K�� �T�H�J�Y�V�W�O�`�[�L�� 

�J�V�T�W�V�Z�P�[�P�V�U�� �^�L�Y�L�� �H�Z�Z�L�Z�Z�L�K�� �"�� 

micro-invertebrates were sampled  

�H�U�K���P�K�L�U�[�P�Ä�L�K���"���T�H�J�Y�V���P�U�]�L�Y�[�L�I�Y�H�[�L�Z��

were caught using landing nets, 

�P�K�L�U�[�P�Ä�L�K�� �H�U�K�� �W�S�H�J�L�K�� �I�H�J�R�� �P�U�[�V�� �[�O�L��

same tank. At the beginning of April 

2011, the survey evidenced that  

biological communities similar to the 

ones that develop in the temporary 

ponds of the Camargue had settled 

�P�U���[�O�L���[�H�U�R�Z�!���Ä�]�L���T�H�J�Y�V�W�O�`�[�L���Z�W�L�J�P�L�Z��

and 56 invertebrate species were 

found on average. One week later, 

the operator introduced red swamp 

crayfish into the mesocosms,  

�K�P�Z�[�Y�P�I�\�[�L�K�� �P�U�[�V�� �[�O�Y�L�L�� �N�Y�V�\�W�Z�!�� �V�U�L��

individual per���[�H�U�R���P�U���[�O�L���Ä�Y�Z�[���N�Y�V�\�W����

three individuals per tank in the 

second group – the third group of 

�[�H�U�R�Z���^�H�Z���S�L�M�[���J�Y�H�`�Ä�Z�O���M�Y�L�L���H�U�K���^�H�Z��

used as a control. The study was 

led from the beginning of April to  

mid-July. It consisted in monitoring the 

evolution of biological communities  

in the three groups of tanks, with one 

sampling every two to four weeks.

The results are unequivocal. Eleven 

�^�L�L�R�Z�� �H�M�[�L�Y�� �V�U�S�`�� �V�U�L�� �J�Y�H�`�Ä�Z�O�� �^�H�Z��

introduced, average macrophyte 

biomass had dropped by 30%  

compared to the control tanks  

���-�P�N�\�Y�L�������������0�U���[�O�L���[�H�U�R�Z���[�O�H�[���O�V�Z�[�L�K��

�[�O�Y�L�L�� �J�Y�H�`�Ä�Z�O���� �[�O�L�� �K�P�M�M�L�Y�L�U�J�L�� �^�H�Z��

�L�]�L�U���T�V�Y�L���Z�P�N�U�P�Ä�J�H�U�[��

2.3 –  Red swamp cray�sh, a major disturbance of foodwebs 

Figure 16. Evolution over time of average macrophyte biomass after the introduction 
of one or three red swamp cray�sh, as compared to control mesocosms  
(Source: H. Rodriguez,Tour du Valat).
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�9�L�K���Z�^�H�T�W���J�Y�H�`�Ä�Z�O���H�S�Z�V���O�H�K���H���K�L�L�W��
impact on the diversity of macro-  
�P�U�]�L�Y�[�L�I�Y�H�[�L�� �J�V�T�T�\�U�P�[�P�L�Z�� ���-�P�N�\�Y�L�� ������
above).

�(�S�[�V�N�L�[�O�L�Y���� �[�O�P�Z�� �Z�[�\�K�`�� �J�V�U�Ä�Y�T�Z��
�[�O�H�[�� �Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O�� �H�S�[�L�Y�� �[�O�L�� 
composition and the structure of 
plant communities in ponds. They 
also affect the macro-invertebrate 
community by reducing its taxonomic  
richness and the total number of 
individuals. These impacts appear 
to be all the deeper as the number 
�V�M�� �J�Y�H�`�Ä�Z�O�� �^�P�[�O�P�U�� �[�O�L�� �L�J�V�Z�`�Z�[�L�T�� �P�Z��
higher.

A central place in the  
�J�V�S�V�U�P�a�L�K���L�J�V�Z�`�Z�[�L�T

�0�U�� �[�O�L�� �)�Y�P�u�Y�L���� �H�� �Z�[�\�K�`�� �M�V�J�\�Z�L�K�� �V�U��

the effects of the invasion of aquatic 

�L�J�V�Z�`�Z�[�L�T�Z�� �I�`�� �Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O��

(J-M. Roussel, Inra). To that purpose, 

an analysis of the stable isotopes  

of carbon (C) and nitrogen (N) in 

foodwebs was developed. This 

tool is very often used in ecology  

studies for it provides synthetic  

data on trophic organization and 

ecosystem functioning. Thanks to 

carbon isotopes, it is possible to 

track the pathways of the energy  

Figure 17. Evolution over time of the average numbers of invertebrate species after 
the introduction of one or three red swamp cray�sh, as compared to control  
mesocosms (Source: H. Rodriguez,Tour du Valat). 

used by the different trophic  

compartments. In aquatic foodwebs,  

�J�H�Y�I�V�U���J�H�U���V�Y�P�N�P�U�H�[�L���M�Y�V�T���[�O�L���Ä�_�H�[�P�V�U�� 

of dissolved carbon by primary  

producers such as phytoplankton 

(the algal pathway), or from the 

benthic organic matter that results 

from the degradation of organisms 

such as phragmites (the detritus 

pathway). As for nitrogen isotopes, 

they provide clues about the trophic 

level of the different species in the 

foodweb, i.e. primary producers, 

primary consumers, secondary 

consumers, up to upper predators. 

Three types of aquatic environments  

�^�L�Y�L�� �Z�H�T�W�S�L�K�!�� �J�H�U�H�S�Z�� ���^�H�[�L�Y�^�H�`�Z����

permanent water), phragmite reed 

�I�L�K�Z�� �H�U�K�� �[�L�T�W�V�Y�H�Y�P�S�`�� �Å�V�V�K�L�K�� 

grasslands. Samplings were performed  

exhaustively from aquatic foodwebs,  

including zooplankton samples,  

�]�H�Y�P�V�\�Z�� �Ä�Z�O�� �H�U�K�� �I�L�U�[�O�P�J�� �P�U�]�L�Y�[�L�I�Y�H�[�L��

species, and of course red swamp 

�J�Y�H�`�Ä�Z�O����
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Nitrogen isotope analysis in these 

�Z�H�T�W�S�L�Z�� �Ä�Y�Z�[�� �V�M�� �H�S�S�� �L�]�P�K�L�U�J�L�K�� 

the formidable trophic plasticity 

�V�M�� �Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O�� ���-�P�N�\�Y�L�� ���������� 

Depending on habitats, it can  

indeed eat detrital organic matter  

(primary consumer) or invertebrate  

preys (secondary consumer).  

Juveniles mainly depend on  

phytoplankton and zooplankton 

production (the algal pathway), 

more particularly in flooded  

grasslands, whereas adults rather 

depend on detrital organic matter.

More generally, the red swamp 
�J�Y�H�`�Ä�Z�O���O�H�Z���I�L�J�V�T�L���H���J�L�U�[�Y�H�S���H�J�[�V�Y���P�U��
the foodwebs of invaded ecosystems, 
and has imposed itself as the main  
�S�P�U�R�� �M�V�Y�� �L�U�L�Y�N�`�� �[�Y�H�U�Z�T�P�Z�Z�P�V�U�� �[�V�� �Ä�Z�O��
���-�P�N�\�Y�L����� ����

The analysis of nitrogen stable  
isotopes was also applied to the 

�Ä�Z�O���V�M���[�O�L���Z�H�T�L���T�H�Y�Z�O�L�Z�����0�[���`�P�L�S�K�L�K��
a stunning observation, i.e. nearly 
all species, from roach to pike,  
displayed very close trophic levels, 
�Q�\�Z�[�� �H�I�V�]�L�� �[�O�L�� �S�L�]�L�S�� �V�M�� �J�Y�H�`�Ä�Z�O�� 
���-�P�N�\�Y�L�������������;�O�P�Z���T�L�H�U�Z���[�O�H�[���J�Y�H�`�Ä�Z�O��
has become the main food resource 
�M�V�Y���[�O�L���Ä�Z�O���V�M���[�O�L���)�Y�P�u�Y�L���L�J�V�Z�`�Z�[�L�T��

Figure 18. Trophic position of red swamp cray�sh according to invaded habitats as 
revealed by the analysis of nitrogen stable isotopes in the foodwebs of the Brière 
marshes. Stars indicate mean values, rectangles and horizontal lines represent  
dispersion of values (Source: J-M. Roussel, Inra). 

Figure 19. Analysis of carbon and nitrogen  stable isotopes in the Brière. Cray�sh 
imposes itself as a key player in the energy transfer from primary producers and 
detrital organic matter to �sh (Source: J-M. Roussel, Inra). 

Figure 20. Trophic positions of �sh according to the habitats sampled in the Brière, 
as revealed by the analysis of nitrogen stable isotopes. We can note that in most 
cases, the different species are placed at a trophic level above cray�sh  
(Source: J-M. Roussel, Inra). 
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Another study attempted to  
characterize the role of red swamp 
�J�Y�H�`�Ä�Z�O�� �P�U�� �[�O�L�� �*�H�T�H�Y�N�\�L�� �M�V�V�K�^�L�I�Z�� 
(H. Rodriguez, Tour du Valat). 
Through an analysis of the gut 
�J�V�U�[�L�U�[�Z�� �V�M�� �������� �J�Y�H�`�Ä�Z�O�� �J�H�\�N�O�[��
in situ, it was possible to get more  
details about the species’ feeding 
�K�P�L�[���� �;�O�L�� �V�I�Z�L�Y�]�H�[�P�V�U�Z�� �J�V�U�Ä�Y�T�L�K��
that the invasive is outstandingly 
omnivorous and opportunistic, and 
�H�S�Z�V�� �J�V�U�Ä�Y�T�L�K�� �[�O�L�� �W�S�H�J�L�� �[�H�R�L�U�� �I�`��
�K�L�[�Y�P�[�H�S�� �V�Y�N�H�U�P�J�� �T�H�[�[�L�Y�� �P�U�� �P�[�Z�� �M�V�V�K�!��
�������� �V�M�� �[�O�L�� �H�U�H�S�`�Z�L�K�� �J�Y�H�`�Ä�Z�O�� �O�H�K��
eaten debris, and these represented 
no less than 60%, on average,  
of total gut content volumes  
���-�P�N�\�Y�L������������

The study also assessed the place 
taken by the invasive in the food  
of avian predators. Through the  
analysis of stomach contents again, 
it revealed that, in the Camargue, 
�Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O�� �Y�L�W�Y�L�Z�L�U�[�L�K��
45% of the fresh-weight feeding diet  
of white spoonbills (Platalea leucorodia) 
���T�L�H�U�� �]�H�S�\�L�� �V�M�� ������ �P�U�K�P�]�P�K�\�H�S�Z���� �"��
45% for squacco herons (Ardeola 
ralloides���� �������� �P�U�K�P�]�P�K�\�H�S�Z���� �"�� �������� �M�V�Y��
glossy Ibises (Plegadis falcinellus)  
(34 individuals) and 85% for  
cattle egrets (Bubulcus ibis)  
(10 individuals). Previous observations 
�J�V�U�M�P�Y�T�� �[�O�H�[�� �Y�H�U�N�L�� �V�M�� �]�H�S�\�L�Z�!�� �P�U�� 
the Camargue again, crayfish  
represented around 90% of the  

Figure 21. Gut contents of juvenile and adult red swamp cray�sh in the Camargue  
(36 juveniles and 96 adults) (Source: H. Rodriguez, Tour du Valat).

feeding diet (fresh weight) of  
�,�\�Y�H�Z�P�H�U���I�P�[�[�L�Y�U�Z�����)�V�[�H�\�Y�\�Z���Z�[�L�S�S�H�Y�P�Z���� 
(Poulin et al.���� ������������ �"�� �P�[�� �^�H�Z�� �H�S�Z�V��
found in the faeces of 68% of  
European pond turtles (Emys  
orbicularis) (Ottonello et al., 2005) 
and in the stomachs of 79% of  
�,�\�Y�V�W�L�H�U�� �J�H�[�Ä�Z�O�� ���:�P�S�\�Y�\�Z�� �N�S�H�U�P�Z����
(Martino et al., 2011).

�;�O�\�Z���� �Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O�� �O�H�]�L��
�I�L�J�V�T�L���� �P�U�� �[�O�L�� �)�Y�P�u�Y�L�� �V�Y�� �P�U�� �[�O�L�� 
Camargue, a preponderant resource 
�M�V�Y���U�\�T�L�Y�V�\�Z���I�P�Y�K���H�U�K���Ä�Z�O���Z�W�L�J�P�L�Z����
This change has led to an unstable 
trophic balance, characterized 
by receding of plant and macro-  
invertebrate communities and  

�Z�P�T�W�S�P�Ä�L�K�� �S�P�U�R�Z�� �I�L�[�^�L�L�U�� �V�Y�N�H�U�P�Z�T�Z��
within ecosystems. 

Populations of predators such  
a s  w a d e r s ,  f i s h  o r  o t t e r  
sometimes spectacularly increase.  
The phenomenon is observed  
with enthusiasm by managers  
�V�M�� �J�Y�H�`�Ä�Z�O���P�U�]�H�K�L�K�� �L�U�]�P�Y�V�U�T�L�U�[�Z����
but it can only be a side-effect of  
invasion. It is a seeming sign of the 
good health of ecosystems, but it 
actually relies on a deeply disturbed 
ecological situation whose long-term  
evolutionary paths remain hard to 
foresee.
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Are cray�sh contaminant bioaccumulators?

�0�U�]�H�Z�P�]�L���J�Y�H�`�Ä�Z�O�����K�\�L���[�V���[�O�L���J�L�U�[�Y�H�S���W�H�Y�[���[�O�L�`���[�L�U�K���[�V���[�H�R�L���^�P�[�O�P�U���[�O�L���M�V�V�K�^�L�I�Z��
of invaded ecosystems (see section 2.3), are also likely to play a major role in 
�[�O�L���[�Y�H�U�Z�M�L�Y���V�M���J�O�L�T�P�J�H�S���J�V�U�[�H�T�P�U�H�U�[�Z���[�V���[�O�L���Ä�Z�O�����I�P�Y�K�Z���H�U�K���T�H�T�T�H�S�Z���[�O�H�[���L�H�[��
them. Quantitative data about their bioaccumulation potential were brought 
by a recent study at the scale of the Loire basin (C. Lemarchand, VetAgro  
Sup������ �;�O�L�� �J�V�U�[�H�T�P�U�H�[�P�V�U�� �S�L�]�L�S�Z�� �V�M�� �H�� �Z�L�[�� �V�M�� �¸�T�H�Y�R�L�Y�¹�� �Z�W�L�J�P�L�Z�� ���Ä�Z�O���� �I�P�Y�K�Z���� 
�P�U�]�L�Y�[�L�I�Y�H�[�L�Z�¯���� �M�V�Y�� �L�U�]�P�Y�V�U�T�L�U�[�H�S�� �J�V�U�K�P�[�P�V�U�Z���� �I�\�[�� �H�S�Z�V�� �V�M�� �P�U�]�H�Z�P�]�L�� �J�Y�H�`�Ä�Z�O�� 
���Z�W�P�U�`���J�O�L�L�R���� �Z�P�N�U�H�S�� �H�U�K�� �Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O���� �^�L�Y�L�� �T�L�H�Z�\�Y�L�K�� �P�U�� �U�P�U�L�� �Z�P�[�L�Z�� 
distributed over the whole basin. The author analysed the tissues of nearly  
���������J�Y�H�`�Ä�Z�O���M�V�Y���[�O�L�P�Y���J�V�U�[�L�U�[���P�U���H�I�V�\�[���Ä�M�[�`���J�V�T�W�V�\�U�K�Z�����H�T�V�U�N���^�O�P�J�O���[�O�L���T�H�P�U��
�W�L�Z�[�P�J�P�K�L�Z�� �W�Y�L�Z�L�U�[�� �P�U�� �[�O�L�� �Y�P�]�L�Y���� ������ �7�*�)�� �J�V�U�N�L�U�L�Y�Z�� �H�U�K�� �O�L�H�]�`�� �T�L�[�H�S�Z�� ���S�L�H�K���� 
mercury, cadmium, copper, arsenic). 
�;�O�L�� �Y�L�Z�\�S�[�Z�� �O�P�N�O�S�P�N�O�[�L�K�� �[�O�H�[�� �J�Y�H�`�Ä�Z�O�� �^�L�Y�L�� �Z�`�Z�[�L�T�H�[�P�J�H�S�S�`�� �J�V�U�[�H�T�P�U�H�[�L�K�� �I�`�� 
�W�L�Z�[�P�J�P�K�L�Z�����T�H�P�U�S�`���+�+�;���H�U�K���S�P�U�K�H�U�L�����H�[���Y�L�S�H�[�P�]�L�S�`���S�V�^���S�L�]�L�S�Z�������7�*�)�Z�����H�I�V�\�[��� ���T�N��
kg for the three species), and above all heavy metals – copper, cadmium and 
�T�L�Y�J�\�Y�`���H�O�L�H�K�����-�P�N�\�Y�L����������

�-�V�Y�� �H�� �N�P�]�L�U�� �J�V�T�W�V�\�U�K���� �[�O�L�� �H�]�L�Y�H�N�L�� �J�V�U�J�L�U�[�Y�H�[�P�V�U�Z�� �V�I�Z�L�Y�]�L�K�� �P�U�� �J�Y�H�`�Ä�Z�O�� 
�K�P�Z�W�S�H�`�L�K���S�P�T�P�[�L�K���]�H�Y�P�H�[�P�V�U�Z���H�J�Y�V�Z�Z���Z�W�L�J�P�L�Z���V�Y���H�J�Y�V�Z�Z���Z�P�[�L�Z�!���[�O�L���Y�L�Z�\�S�[�Z���Z�\�N�N�L�Z�[�� 
a global contamination, of the “background noise” type. Conversely, high  
variations occurred across individuals, suggesting a capacity to get rid of  
�W�V�S�S�\�[�H�U�[�Z�� �]�P�H�� �T�V�\�S�[�P�U�N���� �(�S�[�V�N�L�[�O�L�Y���� �P�U�]�H�Z�P�]�L�� �J�Y�H�`�Ä�Z�O�� �H�W�W�L�H�Y�� �S�P�R�L�S�`�� �[�V�� �W�Y�V�T�V�[�L��
the transfer of metals 
to predators – while 
molluscs (e.g. the Asian 
clam cited below) are 
comparatively “better” 
�7�*�)�� �I�P�V�H�J�J�\�T�\�S�H�[�V�Y�Z��
���-�P�N�\�Y�L����������

Eclairage

Figure 22. Mean heavy metal concentrations in the invasive cray�sh of the Loire basin 
(mg/kg of lipids) (Source: C. Lemarchand, VetAgro Sup).

Figure 23. Copper accumulation (cg/kg of lipids) by invasive cray�sh 
as compared to an invasive mollusc, the Asian clam, in the Loire basin 

(Source: C. Lemarchand, VetAgro Sup).

Figure 24. Effects of red swamp cray�sh invasion as perceived by different  
stakeholders in the Camargue (Source: T. Prola,Tour du Valat).

�0�U�]�H�Z�P�]�L�� �J�Y�H�`�Ä�Z�O�� �H�Y�L�� �H�[�� �[�O�L�� �V�Y�P�N�P�U�� 
of important ecological disturbances  
in certain invaded environments. 
They are also likely to locally  
affect socio-economic activities in 
�]�H�Y�P�V�\�Z�� �^�H�`�Z�!�� �P�T�W�H�J�[�Z�� �V�U�� �O�H�S�P�L�\�[�P�J�� 
resources, aquaculture and agriculture,  
loss of attractiveness related to the 
degradation of the faunistic and  
�Å�V�Y�P�Z�[�P�J�� �O�L�Y�P�[�H�N�L�¯�� �0�U�� �V�Y�K�L�Y�� �[�V�� �[�H�J�R�S�L��
these effects, a growing need for 
transdisciplinary approaches linking 
together ecological and societal  
�P�T�W�H�J�[�Z�����J�V�Z�[�Z���H�U�K���W�V�[�L�U�[�P�H�S���I�L�U�L�Ä�[�Z��
of invasions, is being expressed by 
�T�H�U�H�N�L�Y�Z�!���[�O�L�`���H�Y�L���J�V�U�J�L�Y�U�L�K���H�I�V�\�[��
getting a more global understanding 
of ecological issues, and also about 
having access to the “naturalist’s” 
knowledge developed by various 
�Ä�L�S�K�� �Z�[�H�R�L�O�V�S�K�L�Y�Z�� �^�O�L�U�� �M�H�J�L�K�� �^�P�[�O��

invasion. Very few studies of that type 
have been led so far. Among them, 
a sociological study (T. Prola, Tour 
du Valat) aimed to detail the ways 
different Camargue stakeholders  
�W�L�Y�J�L�P�]�L�K�� �Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O����
The methodology was a classical 
�V�U�L�� �P�U�� �Z�V�J�P�H�S�� �Z�J�P�L�U�J�L�Z�!�� �P�[�� �Y�L�S�P�L�K�� �V�U�� 
semi-directive interviews completed  
by transdisplinary bibliographical 
references. The survey, although non 
exhaustive, implied 19 professionals 
�J�V�U�J�L�Y�U�L�K�� �I�`�� �J�Y�H�`�Ä�Z�O�� �P�U�]�H�Z�P�V�U�!�� �Z�P�_��
rice-growers, four canal rangers,  
six natural area managers and three 
�W�Y�V�M�L�Z�Z�P�V�U�H�S�� �Ä�Z�O�L�Y�T�L�U���� �;�O�L�� �P�U�[�L�Y�]�P�L�^�Z�� 
made it possible to get an insight 
into the impacts induced by the  
invasion – whether positive or negative 
– as perceived by each professional 
���-�P�N�\�Y�L����������

2.4 –  Socio-economic impacts: a �rst approach in the  
Camargue
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These results yield a few surprising 

�S�L�Z�Z�V�U�Z���� �;�O�\�Z���� �L�_�V�[�P�J�� �J�Y�H�`�Ä�Z�O�� �H�Y�L��

globally perceived as causing few 

problems or no problem at all by  

�W�Y�V�M�L�Z�Z�P�V�U�H�S�� �Ä�Z�O�L�Y�T�L�U�� �H�U�K���� �[�V��

a lesser extent, by natural area  

�T�H�U�H�N�L�Y�Z���� �;�O�L�� �M�V�Y�T�L�Y�� �Z�L�L�� �J�Y�H�`�Ä�Z�O��

as a new economic resource and a 

�W�V�[�L�U�[�P�H�S�� �K�P�]�L�Y�Z�P�Ä�J�H�[�P�V�U�� �Z�V�\�Y�J�L�� �M�V�Y��

�[�O�L�P�Y�� �H�J�[�P�]�P�[�`�� �"�� �[�O�L�� �S�H�[�[�L�Y�� �H�Y�L�� �R�L�L�U��

observers of the demographic  

development of certain species 

(especially bird species) induced  

�I�`�� �J�Y�H�`�Ä�Z�O�� �W�Y�V�S�P�M�L�Y�H�[�P�V�U���� �H�M�[�L�Y�� �[�O�L��

paradox already mentioned in 2.3.

At the opposite end, the sectors in 

�^�O�P�J�O���J�Y�H�`�Ä�Z�O���H�Y�V�\�Z�L���T�V�Z�[���J�V�U�J�L�Y�U��

are those that strongly depend on 

water management, i.e. canal ran-

gers and above all rice-growers, 

who see the burrows bored by the 

�P�U�]�H�Z�P�]�L���H�Z���S�P�R�L�S�`���[�V���K�Y�`���\�W���Y�P�J�L���Ä�L�S�K�Z����

and therefore as a threat to their  

�W�Y�V�M�L�Z�Z�P�V�U�H�S�� �H�J�[�P�]�P�[� �̀��� �:�\�J�O�� �Z�W�L�J�P�Ä�J��

water management is indeed likely to 

generate favourable conditions for the  

�K�L�]�L�S�V�W�T�L�U�[�� �V�M�� �J�Y�H�`�Ä�Z�O�� �W�V�W�\�S�H�[�P�V�U�Z���� 

This fact highlights the whole  

complexity of the socio-economic  

effects of biological invasions.

�-�P�U�H�S�S� �̀��� �[�O�L�� �Y�L�Z�\�S�[�Z�� �V�M�� �[�O�H�[�� �Z�[�\�K�`�� 

were crossed with a survey led in 

parallel (Tour du Valat and MAVA 

�-�V�\�U�K�H�[�P�V�U���� �[�V�� �H�Z�Z�L�Z�Z�� �Y�L�K�� �Z�^�H�T�W��

�J�Y�H�`�Ä�Z�O�� �H�I�\�U�K�H�U�J�L�� �P�U�� �[�O�L�� �K�P�M�M�L�Y�L�U�[��

�*�H�T�H�Y�N�\�L�� �O�H�I�P�[�H�[�Z�!�� �Y�P�J�L�� �Ä�L�S�K�Z���� 

canals, temporary ponds, semi-  

permanent marshes and permanent 

marshes. 

The results evidence that the zones 

�T�V�Z�[���P�U�]�H�K�L�K���I�`���J�Y�H�`�Ä�Z�O���¶���T�H�Y�Z�O�L�Z��

and temporary ponds – are those 

that arouse the least concern 

from stakeholders, i.e.�� �Ä�Z�O�L�Y�T�L�U��

and managers. On the contrary,  

�Y�P�J�L���Ä�L�S�K�Z�� �H�Y�L�� �L�U�]�P�Y�V�U�T�L�U�[�Z�� �^�O�L�Y�L��

�J�Y�H�`�Ä�Z�O�� �K�L�U�Z�P�[�`�� �P�Z�� �[�O�L�� �S�V�^�L�Z�[���� �H�U�K��

yet where they arouse the deepest 

concern. This observation shows  

�� �O�V�^�� �K�P�M�Ä�J�\�S�[�� �P�[�� �P�Z�� �[�V�� �N�Y�H�Z�W�� �[�O�L�� 

consequences of the development 

�V�M�� �Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O�� �P�U�� �H�� �N�P�]�L�U�� 

territory along with their socio-  

economic complexity. 
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�;�O�L�� �P�Z�Z�\�L�� �V�M�� �L�_�V�[�P�J�� �J�Y�H�`�Ä�Z�O�� �P�U�]�H�Z�P�V�U�Z�� �O�H�Z 
�P�T�W�V�Z�L�K���P�[�Z�L�S�M���H�Z���H���T�H�Q�V�Y���Y�L�Z�L�H�Y�J�O���[�V�W�P�J���P�U���,�\�Y�V�W�L�� 
�M�V�Y�� �T�V�Y�L�� �[�O�H�U�� �H�� �K�L�J�H�K�L���� �;�O�L�� �I�P�V�S�V�N�`�� �V�M�� �[�O�L�Z�L��
�Z�W�L�J�P�L�Z�����[�O�L���T�L�J�O�H�U�P�Z�T�Z���^�O�L�Y�L�I�`���[�O�L�`���J�V�S�V�U�P�a�L��
�U�H�[�\�Y�H�S���L�U�]�P�Y�V�U�T�L�U�[�Z���H�U�K���[�O�L�P�Y���J�V�T�I�P�U�L�K���L�M�M�L�J�[�Z��
�V�U���L�J�V�Z�`�Z�[�L�T�Z���H�U�K���I�P�V�K�P�]�L�Y�Z�P�[�`���H�Y�L���[�O�L���Z�\�I�Q�L�J�[�Z��
�V�M�� �H�� �N�Y�V�^�P�U�N�� �U�\�T�I�L�Y�� �V�M�� �Z�J�P�L�U�[�P�Ä�J�� �Z�[�\�K�P�L�Z���� �;�O�L��
�Y�L�Z�\�S�[�Z�� �W�Y�V�]�P�K�L�� �K�L�[�H�P�S�Z�� �H�I�V�\�[�� �[�O�L�� �L�_�[�L�U�[�� �V�M�� �[�O�L�P�Y��
�P�T�W�H�J�[�Z�����V�M�[�L�U���Z�L�U�Z�L�K���I�`���T�H�U�H�N�L�Y�Z���V�U���[�O�L���Ä�L�S�K���� 
�H�U�K�� �J�V�U�Ä�Y�T�� �[�O�L�� �U�L�L�K�� �[�V�� �K�L�]�L�S�V�W�� �[�V�V�S�Z�� �H�U�K�� 
�V�W�L�Y�H�[�P�V�U�H�S�� �Z�[�Y�H�[�L�N�P�L�Z�� �M�V�Y�� �[�O�L�� �W�Y�L�Z�L�Y�]�H�[�P�V�U�� �V�M��
�H�X�\�H�[�P�J�� �L�U�]�P�Y�V�U�T�L�U�[�Z�� �\�U�K�L�Y�� �[�O�L�� �[�O�Y�L�H�[�� �V�M�� �V�Y�� 
�M�H�J�L�K�� �^�P�[�O�� �P�U�]�H�Z�P�V�U���� �@�L�[���� �W�H�Y�H�K�V�_�P�J�H�S�S� �̀��� �[�O�L��
�Ä�L�S�K�� �V�M�� �P�U�]�H�Z�P�]�L�� �J�Y�H�`�Ä�Z�O�� �T�H�U�H�N�L�T�L�U�[�� �Y�L�T�H�P�U�Z�� 
�J�V�T�W�H�Y�H�[�P�]�L�S�`���S�P�[�[�S�L���P�U�]�L�Z�[�P�N�H�[�L�K���H�[���[�O�L���,�\�Y�V�W�L�H�U��
�Z�J�H�S�L���� �;�V�� �I�Y�P�K�N�L�� �[�O�H�[�� �N�H�W���� �[�O�L�� �Y�L�Z�L�H�Y�J�O�� �Z�[�\�K�P�L�Z��
�S�L�K�� �P�U�� �[�O�L�� �)�Y�P�u�Y�L���� �H�Z�� �^�L�S�S�� �H�Z�� �V�[�O�L�Y�Z�� �L�S�Z�L�^�O�L�Y�L��
�P�U�� �-�Y�H�U�J�L���� �H�[�[�L�T�W�[�L�K�� �[�V�� �K�L�]�V�[�L�� �H�� �S�H�Y�N�L�Y�� �W�S�H�J�L��
�[�V�� �[�O�L�� �L�_�W�S�V�Y�H�[�P�V�U�� �V�M�� �V�W�L�Y�H�[�P�V�U�H�S�� �H�W�W�Y�V�H�J�O�L�Z��
�M�V�Y�� �J�Y�H�`�Ä�Z�O�� �P�U�]�H�Z�P�V�U�� �T�H�U�H�N�L�T�L�U�[���� �+�\�Y�P�U�N�� �[�O�L�� 
�:�H�P�U�[���3�`�W�O�H�Y�K�� �Z�L�T�P�U�H�Y���� �U�L�H�Y�S�`�� �������� �V�M�� �V�Y�H�S�� 
�W�Y�L�Z�L�U�[�H�[�P�V�U�Z�� �^�L�Y�L�� �K�L�M�P�U�P�[�L�S�`�� �M�V�J�\�Z�L�K�� �V�U�� 
�T�H�U�H�N�L�T�L�U�[���� �;�O�L�� �K�H�[�H�� �W�Y�L�Z�L�U�[�L�K�� �V�U�� �[�O�L�� 
�V�J�J�H�Z�P�V�U���� �^�O�P�J�O�� �H�Y�L�� �[�O�L�� �[�V�W�P�J�� �V�M�� �[�O�P�Z�� �[�O�P�Y�K�� 
�Z�L�J�[�P�V�U���� �J�V�U�[�Y�P�I�\�[�L�� �[�V�� �Y�H�U�R�P�U�N�� �-�Y�H�U�J�L�� �H�T�V�U�N�� 
�[�O�L���S�L�H�K�P�U�N���J�V�\�U�[�Y�P�L�Z���P�U���,�\�Y�V�W�L���M�V�Y���L�_�V�[�P�J���J�Y�H�`�Ä�Z�O��
�P�U�]�H�Z�P�V�U���T�H�U�H�N�L�T�L�U�[��
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Trapping

Trapping���J�V�U�Z�[�P�[�\�[�L�Z���H���Z�P�T�W�S�L���Z�[�Y�H�[�L�N�`�� 

�[�O�H�[�� �N�L�U�L�Y�H�[�L�Z�� �S�P�T�P�[�L�K�� �P�T�W�H�J�[�Z�� �V�U��

�U�H�[�\�Y�H�S�� �L�U�]�P�Y�V�U�T�L�U�[�Z���� �W�Y�V�]�P�K�L�K�� �[�O�H�[�� 

�M�\�U�U�L�S�� �[�Y�H�W�Z�� �H�Y�L�� �Z�L�S�L�J�[�P�]�L�� ���[�Y�H�W��

�¸�V�U�S�`�¹�� �J�Y�H�`�Ä�Z�O���� �H�U�K�� �[�O�H�[�� �V�W�L�Y�H�[�V�Y�Z��

�H�]�V�P�K�� �L�U�O�H�U�J�P�U�N�� �[�O�L�� �I�P�V�[�\�Y�I�H�[�P�V�U�� 

�W�O�L�U�V�T�L�U�V�U���H�U�K���J�V�U�]�L�̀ �P�U�N���W�H�[�O�V�N�L�U�Z�� 

�H�Z�� �T�\�J�O�� �H�Z�� �W�V�Z�Z�P�I�S�L���� �/�V�^�L�]�L�Y���� �P�[�� �P�Z��

�U�V�[���K�Y�H�^�I�H�J�R���M�Y�L�L�����0�[���P�Z���J�V�Z�[�S�`���P�U���[�P�T�L��

�H�U�K�� �T�H�U�W�V�^�L�Y���� �H�U�K�� �P�[�Z�� �L�M�Ä�J�P�L�U�J�`�� 

�K�L�W�L�U�K�Z���V�U���[�O�L���[�P�T�L���V�M���[�O�L���K�H�`���H�U�K��

�[�O�L���Z�L�H�Z�V�U�����Z�L�L���Z�L�J�[�P�V�U���������������)�L�Z�P�K�L�Z���� 

�P�[�� �[�L�U�K�Z�� �[�V�� �W�Y�L�M�L�Y�L�U�[�P�H�S�S�`�� �J�H�[�J�O�� �S�H�Y�N�L��

�T�H�S�L�Z���� �H�U�K�� �[�O�P�Z�� �S�V�^�L�Y�Z�� �[�O�L�� �W�Y�L�Z�Z�\�Y�L��

�V�M�� �J�V�T�W�L�[�P�[�P�V�U�� �V�U�� �`�V�\�U�N�L�Y�� �P�U�K�P�]�P�K�\�H�S�Z����

�0�U���[�O�L�� �J�H�Z�L�� �V�M���Z�P�N�U�H�S���J�Y�H�`�Ä�Z�O���� �P�[�� �^�H�Z��

�[�O�\�Z���L�Z�[�H�I�S�P�Z�O�L�K���[�O�H�[���Y�L�T�V�]�H�S���I�`���^�H�`��

�V�M�� �[�Y�H�W�W�P�U�N�� �Ä�U�H�S�S�`�� �P�U�K�\�J�L�Z�� �H�� �O�P�N�O�L�Y��

�N�Y�V�^�[�O�� �Y�H�[�L�� �V�M�� �P�U�K�P�]�P�K�\�H�S�Z�� �^�P�[�O�P�U�� �[�O�L��

�W�V�W�\�S�H�[�P�V�U�����H�Z���^�L�S�S���H�Z���T�V�Y�L���P�T�W�V�Y�[�H�U�[��

�T�P�N�Y�H�[�P�V�U�� �K�P�Z�[�H�U�J�L�Z�� ���H�U�K�� �[�O�L�Y�L�M�V�Y�L��

�H�� �T�V�Y�L�� �P�T�W�V�Y�[�H�U�[�� �K�P�Z�W�L�Y�Z�H�S�� �V�M�� �[�O�L�� 

�Z�W�L�J�P�L�Z�������4�V�V�Y�O�V�\�Z�L���H�U�K���4�H�J�K�V�U�H�S�K����

���������H���I����

�=�H�Y�P�V�\�Z�� �V�W�[�P�V�U�Z�� �O�H�]�L�� �I�L�L�U�� �[�L�Z�[�L�K��

���T�V�Y�L�� �W�H�Y�[�P�J�\�S�H�Y�S�`�� �:�[�L�I�I�P�U�N��et al. 

�����������������M�V�Y���Z�P�N�U�H�S���J�Y�H�`�Ä�Z�O�����V�Y���(�X�\�P�S�V�U�P�� 

�H�U�K�� �.�O�L�Y�H�Y�K�P�� �������������� �M�V�Y�� �Y�L�K�� �Z�^�H�T�W��

�J�Y�H�̀ �Ä�Z�O���� �[�V�� �P�T�W�Y�V�]�L�� �[�Y�H�W�W�P�U�N�� �L�M�Ä�J�P�L�U�J�̀ ����

The use of baited�� �[�Y�H�W�Z�� �T�H�R�L�Z�� �P�[��

�W�V�Z�Z�P�I�S�L�� �[�V�� �Z�P�N�U�P�Ä�J�H�U�[�S�`�� �P�U�J�Y�L�H�Z�L��

�[�O�L�� �U�\�T�I�L�Y�� �V�M�� �J�H�[�J�O��per�� �\�U�P�[�� �L�M�M�V�Y�[��

���*�7�<�,���� �¶�� �L�Z�W�L�J�P�H�S�S�`�� �^�O�L�U���J�V�T�I�P�U�L�K��

to a vibratory signal���� �;�O�L�� �\�Z�L�� �V�M��

female sexual pheromones, or the 

�P�U�[�Y�V�K�\�J�[�P�V�U�� �V�M�� �H�� �Y�L�J�L�W�[�P�]�L�� �M�L�T�H�S�L��

�P�U�� �[�O�L�� �M�\�U�U�L�S�� �[�Y�H�W���� �W�L�Y�T�P�[�Z�� �[�V�� �J�H�[�J�O��

�T�H�P�U�S�`�� �T�H�S�L�Z�� �¶�� �^�P�[�O�V�\�[�� �H�S�S�V�^�P�U�N�� �M�V�Y��

�T�\�J�O�� �O�P�N�O�L�Y�� �J�H�[�J�O�� �L�M�Ä�J�P�L�U�J�`�� �[�O�H�U��

�I�H�P�[�L�K�� �[�Y�H�W�Z���� �5�L�]�L�Y�[�O�L�S�L�Z�Z���� �P�[�� �P�Z�� 

�L�M�Ä�J�P�L�U�[�� �L�]�L�U�� �P�U�� �[�O�L�� �J�H�Z�L�� �V�M�� �S�V�^��

�J�Y�H�`�Ä�Z�O���K�L�U�Z�P�[�P�L�Z�����H�U�K���J�H�U���[�O�L�Y�L�M�V�Y�L�� 

�I�L�� �\�Z�L�K�� �H�Z�� �H�U�� �L�H�Y�S�`�� �Y�L�Z�W�V�U�Z�L�� �[�V�� 

�P�U�]�H�Z�P�V�U��

Biocontrol

�(�Z�Z�V�J�P�H�[�L�K���[�V���[�Y�H�W�W�P�U�N����biocontrol by 

predator �sh���P�Z���H�U���P�U�[�L�Y�L�Z�[�P�U�N���V�W�[�P�V�U����

�,�L�S����Anguilla anguilla�����H�W�W�L�H�Y�Z���[�V���N�P�]�L��

�[�O�L���I�L�Z�[���Y�L�Z�\�S�[�Z���V�U���Y�L�K���Z�^�H�T�W���J�Y�H�`�Ä�Z�O��

���Z�L�L���Z�L�J�[�P�V�U���������������0�[���^�H�Z���P�U�[�Y�V�K�\�J�L�K���P�U��

�H���Z�T�H�S�S���S�H�R�L���U�L�H�Y���A�\�Y�P�J�O�����:�^�P�[�a�L�Y�S�H�U�K������

�H�U�K�� �^�P�[�O�P�U�� �H�� �M�L�^�� �`�L�H�Y�Z�� �[�O�L�� �J�Y�H�`�Ä�Z�O��

�Z�[�V�J�R���� �L�Z�[�P�T�H�[�L�K�� �M�Y�V�T�� �[�Y�H�W�W�P�U�N���� �^�H�Z��

�K�P�]�P�K�L�K�� �I�`�� �M�V�\�Y�� ���-�Y�\�[�P�N�L�Y�� �H�U�K�� �4�…�S�S�L�Y����

���������������/�V�^�L�]�L�Y�����J�Y�H�`�Ä�Z�O���H�Y�L���H�K�T�P�[�[�L�K�S�`��

�S�L�Z�Z�� �H�J�[�P�]�L�� ���H�U�K�� �[�O�L�Y�L�M�V�Y�L�� �S�L�Z�Z�� �S�P�R�L�S�`��

�[�V�� �N�L�[�� �[�Y�H�W�W�L�K���� �P�U�� �[�O�L�� �W�Y�L�Z�L�U�J�L�� �V�M��

the predator, for they detect its odour 

���/�H�a�S�L�[�[��et al.����������������

Sterilisation

�*�V�T�I�P�U�L�K�� �[�V�� �H�� �Z�`�Z�[�L�T�H�[�P�J�� �J�H�[�J�O�� 

�L�M�M�V�Y�[�����[�O�L���Z�[�L�Y�P�S�P�Z�H�[�P�V�U���V�M���S�H�Y�N�L���T�H�S�L�Z����

�I�`��X-ray irradiation�� ���(�X�\�P�S�V�U�P��et al., 

������� �����V�Y���\�Z�P�U�N���H��mechanical protocol  

���Z�L�L�� �Z�L�J�[�P�V�U�� ������������ �H�P�T�Z�� �[�V�� �S�V�^�L�Y�� �[�O�L�� 
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�:�P�U�J�L����� � �������H�U���H�]�L�Y�H�N�L�����������Z�J�P�L�U�[�P�Ä�J�� 

�H�Y�[�P�J�S�L�Z�� �K�L�]�V�[�L�K�� �[�V�� �J�Y�H�`�Ä�Z�O�� �O�H�]�L��

�I�L�L�U�� �W�\�I�S�P�Z�O�L�K�� �L�]�L�Y�`�� �`�L�H�Y�� �P�U�� �[�O�L�� 

�,�\�Y�V�W�L�H�U�� �S�P�[�L�Y�H�[�\�Y�L���� �/�V�^�L�]�L�Y���� �H�U��

�H�U�H�S�`�Z�P�Z�� �V�M�� �[�O�L�Z�L�� �Z�V�\�Y�J�L�Z�� �Y�L�]�L�H�S�Z��

�[�O�H�[�� �V�U�S�`�� �H�� �Z�T�H�S�S�� �U�\�T�I�L�Y�� �V�M�� �H�Y�[�P�J�S�L�Z��

�P�Z�� �K�L�]�V�[�L�K�� �[�V�� �[�O�L�P�Y�� �P�T�W�H�J�[�Z���� �L�_�J�L�W�[��

�M�V�Y���Y�L�K���Z�^�H�T�W���J�Y�H�`�Ä�Z�O�����������Y�L�M�L�Y�L�U�J�L�Z 

�P�U�� �[�V�[�H�S���� �H�U�K�� �Z�P�N�U�H�S�� �J�Y�H�`�Ä�Z�O�� 

���������Y�L�M�L�Y�L�U�J�L�Z�������H�U�K���H�U���L�]�L�U���Z�T�H�S�S�L�Y�� 

�U�\�T�I�L�Y�� �V�M�� �H�Y�[�P�J�S�L�Z�� �H�K�K�Y�L�Z�Z�L�Z�� �[�O�L��

�J�V�U�[�Y�V�S�� �H�U�K���V�Y�� �[�O�L�� �L�Y�H�K�P�J�H�[�P�V�U�� �V�M��

�[�O�L�P�Y�� �W�V�W�\�S�H�[�P�V�U�Z���� �;�O�P�Z�� �V�I�Z�L�Y�]�H�[�P�V�U��

�J�H�U�� �W�H�Y�[�S�`�� �I�L�� �L�_�W�S�H�P�U�L�K�� �I�`�� �[�O�L�� �M�H�J�[��

�[�O�H�[�� �[�O�L�� �P�T�W�V�Y�[�H�U�J�L�� �V�M�� �[�O�L�� �V�]�L�Y�H�S�S�� 

�P�Z�Z�\�L�� �V�M�� �I�P�V�S�V�N�P�J�H�S�� �P�U�]�H�Z�P�V�U�Z�� �^�H�Z��

�V�U�S�`�� �[�H�Y�K�P�S�`�� �[�H�R�L�U�� �P�U�[�V�� �H�J�J�V�\�U�[�� �I�`�� 

�,�\�Y�V�W�L�H�U�� �H�\�[�O�V�Y�P�[�P�L�Z���� �;�O�\�Z���� �V�U�S�`�� �H�[�� 

�[�O�L�� �L�U�K�� �V�M�� ���������� �K�P�K�� �[�O�L�� �,�\�Y�V�W�L�H�U�� 

�*�V�T�T�P�Z�Z�P�V�U���W�\�I�S�P�Z�O���H���J�V�T�T�\�U�P�J�H�[�P�V�U�� 

�L�U�[�P�[�S�L�K�� �¸�;�V�^�H�Y�K�Z�� �H�U�� �,�<�� �Z�[�Y�H�[�L�N�`��

�V�U�� �P�U�]�H�Z�P�]�L�� �Z�W�L�J�P�L�Z�¹�� ���*�6�4�� ��������������

����� ���Ä�U�H�S�������0�U���V�Y�K�L�Y���[�V���T�H�R�L���W�Y�V�N�Y�L�Z�Z��

�H�I�V�\�[�� �[�O�L�� �Z�\�I�Q�L�J�[���� �P�U�� ���������� �[�O�L�� �,�<��

�Z�L�[�� �\�W�� �[�O�Y�L�L�� �^�V�Y�R�N�Y�V�\�W�Z�� �P�U�� �J�O�H�Y�N�L��

�V�M�� ���P���� �W�Y�L�]�L�U�[�P�V�U���� ���P�P���� �[�O�L�� �T�V�U�P�[�V�Y�P�U�N��

�H�U�K���Y�H�W�P�K���Y�L�Z�W�V�U�Z�L���Z�`�Z�[�L�T�����H�U�K�����P�P�P����

�L�Y�H�K�P�J�H�[�P�V�U���� �J�V�U�[�Y�V�S���� �T�H�U�H�N�L�T�L�U�[��

�H�U�K���Y�L�Z�[�V�Y�H�[�P�V�U��

�;�O�P�Z�� �S�H�Z�[�� �N�Y�V�\�W�� �Y�L�H�M�Ä�Y�T�L�K�� �[�O�L�� 

�U�L�J�L�Z�Z�P�[�`�� �[�V�� �H�K�V�W�[�� �H�� �O�P�L�Y�H�Y�J�O�P�J�H�S�� 

�H�W�W�Y�V�H�J�O�� �M�V�Y�� �[�O�L�� �T�H�U�H�N�L�T�L�U�[�� 

�V�M�� �H�U�`�� �R�P�U�K�� �V�M�� �P�U�]�H�Z�P�]�L�� �Z�W�L�J�P�L�Z���� 

�M�V�S�S�V�^�P�U�N���M�V�\�Y���N�L�U�L�Y�P�J���W�Y�P�U�J�P�W�S�L�Z�!

�‹���W�Y�L�]�L�U�[�P�V�U���V�M���U�L�^���P�U�[�Y�V�K�\�J�[�P�V�U�Z

�‹���L�H�Y�S�`���K�L�[�L�J�[�P�V�U���H�U�K���Y�H�W�P�K���Y�L�Z�W�V�U�Z�L

�‹���L�Y�H�K�P�J�H�[�P�V�U���^�O�L�U���W�V�Z�Z�P�I�S�L

�‹�� �W�L�Y�T�H�U�L�U�[�� �J�V�U�[�Y�V�S�� �V�M�� �W�V�W�\�S�H�[�P�V�U�Z��

�^�O�L�U���L�Y�H�K�P�J�H�[�P�V�U���P�Z���U�V�[���W�V�Z�Z�P�I�S�L��

�;�V�� �V�W�L�U�� �[�O�L�� �Z�L�Z�Z�P�V�U�� �V�M�� �[�O�L�� �:�H�P�U�[�� 

�3�`�W�O�H�Y�K���Z�L�T�P�U�H�Y���K�L�]�V�[�L�K���[�V���[�O�L���T�L�H�U�Z�� 

�[�V�� �L�Y�H�K�P�J�H�[�L�� �V�Y�� �J�V�U�[�Y�V�S�� �P�U�]�H�Z�P�]�L��

�J�Y�H�`�Ä�Z�O�� �W�V�W�\�S�H�[�P�V�U�Z���� �H�� �Y�L�]�P�L�^�� �V�M��

�[�O�L�� �^�V�Y�R�Z�� �P�T�W�S�L�T�L�U�[�L�K�� �H�I�V�\�[�� �[�O�H�[��

�[�O�L�T�L�� �^�H�Z�� �W�Y�L�Z�L�U�[�L�K�� ��C. Souty-

Grosset, Poitiers University����

�;�O�H�[�� �U�V�U���L�_�O�H�\�Z�[�P�]�L�� �V�]�L�Y�]�P�L�^�� �V�M�� 

�J�\�Y�Y�L�U�[�� �[�V�V�S�Z�� ���Z�L�L�� �I�L�S�V�^���� �W�Y�V�]�P�K�L�Z�� 

�N�L�U�L�Y�H�S�� �P�U�M�V�Y�T�H�[�P�V�U�� �H�I�V�\�[�� �[�O�L�P�Y��

�H�K�]�H�U�[�H�N�L�Z�� �H�U�K�� �S�P�T�P�[�H�[�P�V�U�Z���� �0�[�� �H�S�Z�V��

�Z�O�V�^�Z���[�O�L���K�P�]�L�Y�Z�P�[�`���V�M���[�O�L���H�W�W�Y�V�H�J�O�L�Z�� 

�P�U�]�L�Z�[�P�N�H�[�L�K�� �[�V�� �L�Y�H�K�P�J�H�[�L�� �V�Y�� �J�V�U�[�Y�V�S��

�P�U�]�H�Z�P�]�L���J�Y�H�`�Ä�Z�O����

�5�V�U�L���V�M���[�O�L�Z�L���V�W�[�P�V�U�Z���J�H�U���I�L���H���¸�J�\�Y�L��

�H�S�S�¹�!���H�S�[�V�N�L�[�O�L�Y�����P�[���H�W�W�L�H�Y�Z���[�O�H�[���[�O�L���I�L�Z�[��

�Y�L�Z�\�S�[�Z�� �^�P�S�S�� �I�L�� �V�I�[�H�P�U�L�K���� �V�U�� �H�� �J�H�Z�L��

�I�`���J�H�Z�L�� �I�H�Z�P�Z���� �I�`�� �J�V�T�I�P�U�P�U�N�� �Z�L�]�L�Y�H�S��

�Z�[�Y�H�[�L�N�P�L�Z�� �^�P�[�O�� �H�� �]�P�L�^�� �[�V�� �Z�V���J�H�S�S�L�K�� 

�̧ �P�U�[�L�N�Y�H�[�L�K���J�V�U�[�Y�V�S�¹�����0�U���H�S�S���J�H�Z�L�Z�����J�O�V�P�J�L�Z 

�Z�O�V�\�S�K�� �I�L�� �T�H�K�L�� �H�Z�� �Y�L�N�H�Y�K�Z�� �[�O�L�� �J�V�Z�[�� 

�P�U�K�\�J�L�K�� �M�V�Y�� �[�O�L�� �U�H�[�\�Y�H�S�� �L�U�]�P�Y�V�U�T�L�U�[����

�-�V�S�S�V�^�P�U�N���[�O�L���V�]�L�Y�]�P�L� �̂����Z�L�]�L�Y�H�S���Z�[�\�K�P�L�Z�� 

�H�U�K�� �M�L�L�K�I�H�J�R�Z�� �H�[�� �[�O�L�� �-�Y�L�U�J�O�� �Z�J�H�S�L��

�W�Y�V�]�P�K�L�K�� �J�S�\�L�Z�� �M�V�Y�� �K�L�[�L�Y�T�P�U�P�U�N�� �[�O�L��

�Y�L�Z�W�L�J�[�P�]�L�� �L�M�Ä�J�P�L�U�J�`�� �S�L�]�L�S�Z�� �V�M�� �[�O�L�� 

�Z�[�Y�H�[�L�N�P�L�Z���H�]�H�P�S�H�I�S�L���M�V�Y���T�H�U�H�N�L�Y�Z��

3.1 –  European overview: numerous approaches investigated
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�Y�L�W�Y�V�K�\�J�[�P�]�L�� �W�V�[�L�U�[�P�H�S�� �V�M�� �H�� �W�V�W�\�S�H�[�P�V�U���� 

�;�Y�H�W�W�L�K�� �M�L�T�H�S�L�Z�� �H�U�K�� �Q�\�]�L�U�P�S�L�Z�� �H�Y�L��

�K�L�Z�[�Y�V�`�L�K���� �^�O�P�S�L�� �Z�[�L�Y�P�S�P�Z�L�K�� �T�H�S�L�Z�� �H�Y�L��

�Y�L�S�L�H�Z�L�K�� �H�U�K�� �[�O�\�Z�� �S�P�T�P�[�� �[�O�L�� �M�L�J�\�U�K�P�[�`�� 

�V�M�� �[�O�L�� �Y�L�T�H�P�U�P�U�N�� �M�L�T�H�S�L�Z���� �;�O�L�Z�L�� 

�H�W�W�Y�V�H�J�O�L�Z�� �H�Y�L�� � ] �H�S�P�K�H�[ �L�K�� �P�U�� 

�S�H�I�V�Y�H�[�V�Y� �̀��� �I�\�[�� �[�O�L�P�Y�� �L�M�M�P�J�P�L�U�J�`�� �Z�[�P�S�S��

�U�L�L�K�Z�� �[�V�� �I�L�� �J�V�U�M�P�Y�T�L�K�� �P�U�� �U�H�[�\�Y�H�S�� 

�L�U�]�P�Y�V�U�T�L�U�[�Z��

Electrocution

Electrocution �^�H�Z���[�L�Z�[�L�K�����7�L�H�`��et al., 

�\�U�W�\�I�S�P�Z�O�L�K�����P�U���H���Z�T�H�S�S���Z�O�H�S�S�V�^���I�Y�V�V�R��

�V�U�� �Z�P�N�U�H�S�� �J�Y�H�`�Ä�Z�O���� �\�Z�P�U�N�� �H�� �Z�W�L�J�P�Ä�J�� 

�K�L�]�P�J�L�� �[�O�H�[�� �K�L�S�P�]�L�Y�L�K�� �Y�L�W�L�H�[�L�K�� 

�Z�O�V�J�R�Z�� �H�[�� �S�V�^�� �������� �R�>���� �V�Y�� �O�P�N�O�� 

��� ���� �R�>���� �W�V�^�L�Y���� �4�V�Y�[�H�S�P�[� �̀��� �H�Z�Z�L�Z�Z�L�K��

�I�`���T�H�U�\�H�S���J�V�\�U�[�P�U�N�����Y�H�U�N�L�K���I�L�[�^�L�L�U��

������ �H�U�K�� � ������ �M�V�Y�� �[�O�L�� �O�P�N�O�� �W�V�^�L�Y�� 

�]�H�S�\�L�����(�S�S���J�Y�H�`�Ä�Z�O���Z�P�a�L�Z���^�L�Y�L���H�M�M�L�J�[�L�K�"�� 

the authors discussed the issue of 

�T�V�Y�[�H�S�P�[�`�� �P�U�K�\�J�L�K�� �V�U�� �H�� �M�L�^�� �U�V�U�� 

�[�H�Y�N�L�[�L�K�� �Z�W�L�J�P�L�Z���� �;�O�H�[�� �Ä�Y�Z�[�� �[�L�Z�[�� 

�Z�\�N�N�L�Z�[�Z���H���W�V�[�L�U�[�P�H�S���\�Z�L���H�Z���H���J�V�U�[�Y�V�S��

�T�L�[�O�V�K���Y�H�[�O�L�Y���[�O�H�U���M�V�Y���L�Y�H�K�P�J�H�[�P�V�U����

Physical control

Various physical control systems  

�O�H�]�L�� �H�S�Z�V�� �I�L�L�U�� �[�Y�P�L�K�� �P�U�� �Z�[�Y�L�H�T�Z�!��

�Ä�Z�O�� �W�H�Z�Z�L�Z�� �[�O�H�[�� �Z�[�V�W�� �J�Y�H�`�Ä�Z�O�� 

�W�H�Z�Z�P�U�N�� �[�O�Y�V�\�N�O�� ���L�Z�W�L�J�P�H�S�S�`�� �-�Y�P�U�N�Z�� 

et al.���� �������������� �J�Y�L�H�[�P�U�N�� �V�I�Z�[�H�J�S�L�Z��

���+�H�U�H��et al.���� ������������ �V�Y�� �T�V�K�P�M�`�P�U�N�� 

�L�_�P�Z�[�P�U�N���[�O�Y�L�Z�O�V�S�K�Z���[�V���W�Y�L�]�L�U�[���P�U�]�H�Z�P�]�L�� 

�Z�W�L�J�P�L�Z�� �N�V�P�U�N�� �\�W�Z�[�Y�L�H�T���� �;�O�L�Z�L�� 

�V�W�[�P�V�U�Z�� �H�Y�L�� �J�V�Z�[�S�`�� �H�U�K�� �O�H�Y�K�� �[�V�� 

�P�T�W�S�L�T�L�U�[�� �V�U�� �S�H�Y�N�L�� �Z�L�J�[�P�V�U�Z���� �I�\�[��

�[�O�L�`�� �J�H�U�� �I�L�� �J�V�U�[�L�T�W�S�H�[�L�K�� �S�V�J�H�S�S�`�� �P�U��

�[�O�L�� �J�H�Z�L�� �V�M�� �O�P�N�O�� �L�J�V�S�V�N�P�J�H�S�� �Z�[�H�R�L�Z��

�\�W�Z�[�Y�L�H�T�����Z�L�L���Z�L�J�[�P�V�U���������������0�U���J�S�V�Z�L�K��

�^�H�[�L�Y�Z���� �Y�L�Z�V�Y�[�P�U�N�� �[�V�� �H�� �W�Y�V�S�V�U�N�L�K��

�K�Y�`�P�U�N���\�W�� �W�L�Y�P�V�K�� �J�H�U�� �W�Y�V�]�L�� �U�L�J�L�Z�Z�H�Y�`�� 

�H�U�K���L�M�Ä�J�P�L�U�[�����Z�L�L���Z�L�J�[�P�V�U������������

Biocides

�;�O�L�� �\�Z�L�� �V�M�� �Z�L�S�L�J�[�P�]�L��biocides is  

�H�� �[�V�W�P�J�� �V�M�� �V�U���N�V�P�U�N�� �Y�L�Z�L�H�Y�J�O���� 

�5�H�[�\�Y�H�S�� �W�`�Y�L�[�O�Y�P�U�� �O�H�Z�� �I�L�L�U�� �[�L�Z�[�L�K�� 

�H�[�� ���������� �T�N���S�� �V�U�� �Z�P�N�U�H�S�� �J�Y�H�`�Ä�Z�O�� �P�U�� 

�Z�L�]�L�Y�H�S�� �:�J�V�[�[�P�Z�O�� �W�V�U�K�Z�� ���7�L�H�`��et al.,  

�������������� �H�M�[�L�Y�� �Y�L�T�V�]�P�U�N�� �[�O�L�� �Ä�Z�O���� 

�Z�[�V�W�W�P�U�N���[�O�L���V�\�[�Å�V�^���H�U�K���Ä�Y�Z�[���Z�W�Y�H�`�P�U�N��

�[�O�L�� �I�H�U�R�Z���� �0�T�W�V�Y�[�H�U�[�� �T�V�Y�[�H�S�P�[�`�� �Y�H�[�L�Z��

�^�L�Y�L�� �U�V�[�L�K�� ������������ �H�M�[�L�Y�� �Ä�]�L�� �K�H�`�Z��

�V�U�� �J�H�N�L�K�� �Z�W�L�J�P�T�L�U�Z������ �0�U�� �5�V�Y�^�H� �̀���

�[�L�Z�[�Z���P�U���J�H�N�L�Z�����P�U���M�\�U�U�L�S���[�Y�H�W�Z���V�Y���P�U���H�� 

�K�Y�H�P�U�L�K�� �W�V�U�K�� �H�S�Z�V�� �K�L�T�V�U�Z�[�Y�H�[�L�K��

�H�� �O�P�N�O�� �Z�L�U�Z�P�[�P�]�P�[�`�� �V�M�� �[�O�L�� �Z�W�L�J�P�L�Z�� �[�V�� 

�)�L�[�H�T�H�_���� �H�� �Z�`�U�[�O�L�[�P�J�� �]�L�[�L�Y�P�U�H�Y�`��

�W�`�Y�L�[�O�Y�V�{�K�� ���:�H�U�K�V�K�K�L�U��et al.���� ��������������

�3�H�I�V�Y�H�[�V�Y�`�� �[�Y�P�H�S�Z�� ���4�V�Y�V�S�S�P��et al.���� ������������
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3.2 – Drying-up, a tried solution in closed waters
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Figure 25. Management of invasive cray�sh in the Vosges county – draining can be 
chosen if stakes are high enough (Source: M. Collas, Onema).

Figure 26. Temporal evolution of red swamp cray�sh (PCC) catches in a small pond 
in the Vosges, before and after drying-up (Source: M. Collas, Onema).
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�4�L�H�Z�\�Y�L�Z�� �V�M�� �[�O�L�� �Z�H�T�L�� �R�P�U�K�� �^�L�Y�L�� 
�H�W�W�S�P�L�K���[�V���]�P�Y�[�\�H�S�S�`���H�S�S���R�U�V�^�U���Z�V�\�Y�J�L�Z��
�V�M���P�U�]�H�K�L�Y�Z���P�U���[�O�L���J�V�\�U�[�`�!���H�Z���H���Y�L�Z�\�S�[����
�Ä�]�L�� �Z�P�N�U�H�S�� �J�Y�H�`�Ä�Z�O�� �W�V�W�\�S�H�[�P�V�U�Z�� �H�U�K��
�V�U�L�� �Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O�� �W�V�W�\�S�H�[�P�V�U��
�^�L�Y�L���L�S�P�T�P�U�H�[�L�K�����6�U�L���Z�P�[�L�����J�V�T�W�V�Z�L�K�� 
�V�M�� ������ �I�H�S�S�H�Z�[�� �W�P�[�Z�� �P�U�]�H�K�L�K�� �I�`�� �Y�L�K��
�Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O���� �^�H�Z�� �P�T�W�V�Z�Z�P�I�S�L�� �[�V��
�¸�[�Y�L�H�[�¹�� �K�\�L�� �[�V�� �[�L�J�O�U�P�J�H�S�� �K�P�M�Ä�J�\�S�[�P�L�Z��
�H�U�K�� �[�V�� �Z�[�Y�V�U�N�� �Y�L�Z�P�Z�[�H�U�J�L�� �M�Y�V�T�� �[�O�L��
�V�^�U�L�Y�Z�����-�V�Y���S�H�J�R���V�M���Z�\�J�O���H���Z�V�S�\�[�P�V�U���� 
�H�U�V�[�O�L�Y���Z�[�Y�H�[�L�N�`���^�H�Z���J�O�V�Z�L�U�����^�O�V�Z�L��
�Z�\�J�J�L�Z�Z�� �Y�L�T�H�P�U�Z�� �[�V�� �I�L�� �H�Z�Z�L�Z�Z�L�K�!��
�W�Y�L�K�H�[�V�Y���Ä�Z�O�����W�L�Y�J�O�����W�P�R�L�����,�\�Y�V�W�L�H�U�� 
�J�H�[�M�P�Z�O���� �^�L�Y�L�� �Y�L���P�U�[�Y�V�K�\�J�L�K���� �H�U�K��
�J�Y�H�`�M�P�Z�O�� �^�L�Y�L�� �[�Y�H�W�W�L�K�� �I�`�� �[�O�L�� 
�V�^�U�L�Y�Z��

�:�L�]�L�Y�H�S�� �S�L�Z�Z�V�U�Z�� �J�H�U�� �I�L�� �S�L�H�Y�U�[�� �M�Y�V�T 
�[�O�L�Z�L���N�S�V�I�H�S�S�`���J�V�U�J�S�\�Z�P�]�L���L�_�W�L�Y�P�T�L�U�[�Z����
�-�P�Y�Z�[���� �[�O�L�P�Y�� �Z�\�J�J�L�Z�Z�� �^�P�[�O�� �H�� �]�P�L�^�� �[�V�� 
�W�Y�L�Z�L�Y�]�P�U�N�� �U�L�P�N�O�I�V�\�Y�P�U�N�� �L�U�]�P�Y�V�U�T�L�U�[�Z��
�K�L�W�L�U�K�Z�� �V�U�� �O�V�^�� �L�H�Y�S�`�� �P�U�]�H�K�L�Y�Z�� �H�Y�L��
�K�L�[�L�J�[�L�K���� �0�[�� �H�S�Z�V�� �Y�L�X�\�P�Y�L�Z�� �]�L�Y�`�� �N�V�V�K��
�J�V�S�S�H�I�V�Y�H�[�P�V�U�� �I�L�[�^�L�L�U�� �[�O�L�� �:�[�H�[�L�� 
�H�\�[�O�V�Y�P�[�P�L�Z���� �[�O�L�� �6�U�L�T�H�� �H�U�K�� �[�O�L�� 
�+�P�Y�L�J�[�P�V�U���+�t�W�H�Y�[�L�T�L�U�[�H�S�L���K�L�Z���;�L�Y�Y�P�[�V�P�Y�L�Z����
�H�Z�� �^�L�S�S�� �H�Z�� �^�P�[�O�� �J�V�\�Y�[�Z�� �¶�� �H�U�K�� �[�O�P�Z�� �P�U��
�[�O�L�� �Ä�Y�Z�[�� �W�S�H�J�L�� �P�T�W�S�P�L�Z�� �P�U�M�V�Y�T�P�U�N�� 
�W�\�I�S�P�J���W�Y�V�Z�L�J�\�[�V�Y�Z���H�I�V�\�[���[�O�L���P�Z�Z�\�L���V�M�� 
�J�Y�H�`�Ä�Z�O�¯���0�U���H�S�S���J�H�Z�L�Z�����Z�\�J�O���V�W�L�Y�H�[�P�V�U�Z 
�Y�L�T�H�P�U�� �O�P�N�O�S�`�� �[�P�T�L���J�V�U�Z�\�T�P�U�N�� �M�V�Y��
�[�O�L�� �Z�L�Y�]�P�J�L�Z�� �[�O�H�[�� �P�T�W�S�L�T�L�U�[�� �H�U�K��
�T�V�U�P�[�V�Y�� �[�O�L�T���� �(�U�K�� �S�H�Z�[�� �V�M�� �H�S�S���� �[�O�L�`��
�J�H�U�� �[�\�Y�U�� �V�\�[�� �[�V�� �I�L�� �J�V�Z�[�S�`�� �M�V�Y�� �W�V�U�K��
�V�^�U�L�Y�Z���� �^�O�V�� �W�Y�L�Z�L�U�[�S�`�� �Z�\�W�W�V�Y�[�� �[�O�L�P�Y��
�J�V�Z�[���H�S�V�U�L��

�+�Y�`�P�U�N���\�W�� �V�W�L�Y�H�[�P�V�U�Z�� �H�Y�L�� �[�Y�P�L�K��
�I�\�[�� �J�V�Z�[�S�`�� �Z�V�S�\�[�P�V�U�Z���� �Z�V�� �[�O�L�`�� �H�Y�L��
�V�U�S�`�� �H�K�H�W�[�L�K�� �[�V�� �Z�[�Y�L�[�J�O�L�Z�� �V�M�� �^�H�[�L�Y��
�[�O�H�[�� �J�H�U�� �I�L�� �K�Y�H�P�U�L�K�� �H�U�K�� �J�V�U�Z�[�P�[�\�[�L�� 
�S�V�J�H�S�P�Z�L�K���P�U�]�H�Z�P�V�U���Z�V�\�Y�J�L�Z�����-�V�Y���V�[�O�L�Y��
�[�`�W�L�Z�� �V�M�� �P�U�]�H�K�L�K�� �L�U�]�P�Y�V�U�T�L�U�[�Z����
�T�H�Y�Z�O�L�Z���� �U�H�[�\�Y�H�S�� �S�H�R�L�Z���� �J�H�U�H�S�Z�¯����
�T�H�U�H�N�L�Y�Z�� �J�H�U�� �J�O�V�V�Z�L�� �Z�`�Z�[�L�T�H�[�P�J�� 
�[�Y�H�W�W�P�U�N�����;�O�H�[���V�W�[�P�V�U���^�H�Z���P�T�W�S�L�T�L�U�[�L�K�� 
�V�U�� �H�� �S�H�Y�N�L�� �Z�J�H�S�L�� �P�U�� �[�O�L�� �7�H�Y�J�� �U�H�[�\�Y�L�S��
�Y�t�N�P�V�U�H�S�� �K�L�� �)�Y�L�U�U�L�� ���0�U�K�Y�L������ �^�O�V�Z�L��
���������������� �O�L�J�[�H�Y�L�Z�� �K�P�Z�[�Y�P�I�\�[�L�K�� �V�]�L�Y��
������ �[�V�^�U�Z�� �H�U�K�� �]�P�S�S�H�N�L�Z�� �O�H�Y�I�V�\�Y�� �H��
�Y�L�T�H�Y�R�H�I�S�L�� �U�L�[�^�V�Y�R�� �V�M�� �T�V�Y�L�� �[�O�H�U��
�������������W�V�U�K�Z��

In the Brenne,  
�����������������J�Y�H�`�Ä�Z�O���J�H�\�N�O�[��
were not enough

�(�Z���Z�V�V�U���H�Z���Y�L�K���Z�^�H�T�W���J�Y�H�`�Ä�Z�O���^�L�Y�L��
�P�K�L�U�[�P�Ä�L�K���P�U���V�U�L���V�M���[�O�L���W�V�U�K�Z���P�U���1�\�S�`��
�������������[�O�L���7�H�Y�J���U�H�[�\�Y�L�S���Y�t�N�P�V�U�H�S���Y�L�H�J�[�L�K�� 
�I�`�� �Z�L�[�[�P�U�N�� �\�W�� �H�� �K�L�K�P�J�H�[�L�K�� �Z�[�L�L�Y�P�U�N��
�J�V�T�T�P�[�[�L�L�����M�V�S�S�V�^�L�K���I�`���H���Z�[�\�K�`���[�Y�P�W���P�U��
�[�O�L�� �)�Y�P�u�Y�L�� �^�P�[�O�� �S�V�J�H�S�� �Y�L�W�Y�L�Z�L�U�[�H�[�P�]�L�Z�� 
�P�U���������������[�V���N�L�[���H���I�L�[�[�L�Y���R�U�V�^�S�L�K�N�L���V�M��
�[�O�L���W�Y�V�I�S�L�T�Z���P�U�K�\�J�L�K���I�`���[�O�L���Z�W�L�J�P�L�Z����
�(�M�[�L�Y�� �[�O�L�� �W�Y�L�Z�L�U�J�L�� �V�M�� �J�Y�H�`�Ä�Z�O�� �^�H�Z��
�J�V�U�Ä�Y�T�L�K�� �P�U�� �T�H�U�`�� �)�Y�L�U�U�L�� �W�V�U�K�Z����
�H�� �¸�J�Y�H�`�Ä�Z�O�� �I�Y�P�N�H�K�L�¹�� �^�H�Z�� �J�Y�L�H�[�L�K�� �P�U��
������� �� �[�V�� �P�T�W�S�L�T�L�U�[�� �H�� �T�H�U�H�N�L�T�L�U�[��

3.3 –  Trapping ef�ciency limited by numbers

�Z�[�Y�H�[�L�N�`�!�� �[�O�L�� �[�L�H�T�� �^�H�Z�� �J�V�T�W�V�Z�L�K��

�V�M�� �Ä�]�L�� �H�N�L�U�[�Z���� �H�U�K�� �M�\�U�K�L�K�� �I�`�� �[�O�L�� 

�,�-�9�+�� ���,�\�Y�V�W�L�H�U�� �M�\�U�K�� �M�V�Y�� �Y�L�N�P�V�U�H�S��

�K�L�]�L�S�V�W�T�L�U�[������ �[�O�L�� �Y�L�N�P�V�U�H�S�� �+�9�,�(�3��

�H�U�K���[�O�L���*�L�U�[�Y�L���Y�L�N�P�V�U�����0�[���^�H�Z���N�Y�H�U�[�L�K��

�H�U���H�U�U�\�H�S���I�\�K�N�L�[���V�M�����������������L�\�Y�V�Z���P�U��

�������������P�U�J�S�\�K�P�U�N���^�H�N�L�Z�����Ä�L�S�K���L�X�\�P�W�T�L�U�[����

�M�\�L�S���H�U�K���[�L�S�L�W�O�V�U�`�������0�U���J�S�V�Z�L���S�P�U�R���^�P�[�O��

�W�V�U�K�� �V�^�U�L�Y�Z�� ���W�V�U�K�Z�� �H�Y�L�� �T�H�P�U�S�`�� 

�W�Y�P�]�H�[�L�S�`�� �V�^�U�L�K������ �[�V�^�U���]�P�S�S�H�N�L�� �J�V�\�U�J�P�S�Z�� 

�H�U�K���Ä�Z�O�P�U�N���N�\�H�Y�K�Z�����P�[���S�L�K���H���J�H�T�W�H�P�N�U��

�H�P�T�L�K���H�[���J�H�[�J�O�P�U�N���H�U�K���Z�`�Z�[�L�T�H�[�P�J�H�S�S�`��

�K�L�Z�[�Y�V�`�P�U�N�� �J�Y�H�`�Ä�Z�O���� �\�Z�P�U�N�� �H�� �Å�L�L�[��

�V�M�� �������� �M�\�U�U�L�S�� �[�Y�H�W�Z���� �;�Y�H�W�W�P�U�N�� �^�H�Z��

�W�L�Y�M�V�Y�T�L�K�� �I�`�� �[�O�L�� �H�N�L�U�[�Z�� �^�P�[�O�� �[�O�L��

�V�^�U�L�Y�Z�»�� �W�Y�P�V�Y�� �H�N�Y�L�L�T�L�U�[���� �V�Y�� �K�P�Y�L�J�[�S�`��

�I�`���V�^�U�L�Y�Z���V�Y���I�`���Ä�Z�O�P�U�N���N�\�H�Y�K�Z���H�M�[�L�Y���H��

�J�V�U�]�L�U�[�P�V�U���^�H�Z���Z�P�N�U�L�K���^�P�[�O���[�O�L���7�H�Y�J��

�U�H�[�\�Y�L�S���Y�t�N�P�V�U�H�S���M�V�Y���M�\�U�U�L�S���[�Y�H�W���S�V�H�U�Z����

�;�^�V���O�P�N�O�S�`���J�V�S�V�U�P�a�L�K���Z�P�[�L�Z���^�L�Y�L���H�S�Z�V��

�K�Y�P�L�K���\�W���P�U������������

�*�H�[�J�O�L�Z�� �^�L�Y�L�� �Y�L�J�V�Y�K�L�K�� �P�U�[�V�� �H�� 

�K�H�[�H�I�H�Z�L�� �Z�V�� �[�O�H�[�� �P�[�� �^�H�Z�� �W�V�Z�Z�P�I�S�L�� �[�V��

�T�V�U�P�[�V�Y���[�O�L���L�]�V�S�\�[�P�V�U���V�M���W�V�W�\�S�H�[�P�V�U�Z��

�H�U�K���J�V�S�V�U�P�a�H�[�P�V�U���V�M���U�L�^���Z�P�[�L�Z�����0�U���M�V�\�Y��

�`�L�H�Y�Z���� �U�L�H�Y�S�`�� ���������������� �J�Y�H�`�Ä�Z�O�� �^�L�Y�L��

�[�O�\�Z���Y�L�T�V�]�L�K���M�Y�V�T���[�O�L�����������J�V�S�V�U�P�a�L�K��

�W�V�U�K�Z�������������O�H���P�U���[�V�[�H�S�����R�U�V�^�U���Z�V���M�H�Y��

���;�H�I�S�L��������

�;�O�L���Y�L�Z�\�S�[�Z����A. Coignet, PNR Brenne����

�V�M�� �[�O�H�[�� �]�V�S�V�U�[�H�Y�P�Z�[�� �V�W�L�Y�H�[�P�V�U�� �H�Y�L��

�J�V�U�[�Y�H�Z�[�L�K���� �;�O�L�� �U�V�[�P�J�L�H�I�S�L�� �K�Y�V�W�� �P�U��

�[�V�[�H�S�� �J�H�[�J�O�� �U�\�T�I�L�Y�Z�� �H�M�[�L�Y�� �H�� �W�L�H�R��

�P�U�� ���������� �Z�\�N�N�L�Z�[�Z�� �[�O�H�[�� �H�� �Z�\�Z�[�H�P�U�L�K��

�[�Y�H�W�W�P�U�N�� �L�M�M�V�Y�[�� �J�H�\�Z�L�K�� �[�O�L�� �P�U�]�H�Z�P�]�L�� 

�[�V���Y�L�[�Y�L�H�[�����(�[���[�O�L���W�V�U�K���Z�J�H�S�L�����H�U���L�M�Ä�J�P�L�U�[��

Tableau 2. Evolution of the numbers of cray�sh caught by the “brigade” and its  
partners in the PNR Brenne (Source: A. Coignet, PNR Brenne).

Number  of crayfish  captured  

Operators  2009 2010 2011 2012 
2013 

 (1er half year) Total 

Brigade  
PNR Brenne  �í�í���ì�ô�ñ �ð�ï���í�í�ï 7 817* 20 183 9 033 91 231 

Owners  and 
managers  3 233 40 262 44 459 11 170 15 842 114 966 
Chérine  
Reserve  �í�í���ñ�ì�ò �î���ô�ó�ì 3 552 4 060 901 22 889 

Total  25 824 86 245 55 828* 35 413 25 776 229 086 

�Ž���������Œ�����•�����o�]�v�l�������š�}�����}�u�‰�o���š�������Œ�Ç�]�v�P���µ�‰���}�(���š�Á�}���u���i�}�Œ���•�]�š���•�����}�o�}�v�]�Ì���������Ç�����Œ���Ç�(�]�•�Z��
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�J�V�U�[�Y�V�S���V�M���J�Y�H�`�Ä�Z�O���U�\�T�I�L�Y�Z���H�W�W�L�H�Y�L�K��

�W�V�Z�Z�P�I�S�L�����;�O�\�Z�����P�U���S�H���9�V�J�O�L���*�O�L�]�Y�L�\�_�� 

�W�V�U�K�� �������� �O�H������ �K�Y�H�P�U�L�K�� �P�U�� ������� �� �H�U�K��

�Z�\�I�Q�L�J�[�L�K�� �[�V�� �J�V�U�[�P�U�\�V�\�Z�� �[�Y�H�W�W�P�U�N��

�������������� �M�\�U�U�L�S�� �[�Y�H�W�Z�� �S�P�M�[�L�K�� �[�^�P�J�L�� �H��

�^�L�L�R������ �J�Y�H�`�Ä�Z�O�� �J�H�[�J�O�L�Z�� �U�V�[�P�J�L�H�I�S�`��

�K�Y�V�W�W�L�K���P�U���������������-�P�N�\�Y�L���������H�I�V�]�L����

�)�\�[�� �J�V�T�W�H�Y�H�[�P�]�L�S�`�� �[�V�� �Z�W�L�J�P�L�Z�� 

�K�`�U�H�T�P�J�Z�����[�O�L���Z�[�Y�H�[�L�N�`���K�P�K���U�V�[���W�Y�V�]�L��

�Z�\�M�Ä�J�P�L�U�[�� �[�V�� �Z�V�S�]�L�� �[�O�L�� �W�Y�V�I�S�L�T�� �P�U��

�[�O�L�� �S�V�U�N�� �[�L�Y�T���� �(�[�� �[�O�L�� �)�Y�L�U�U�L�� �Z�J�H�S�L����

�T�H�U�`�� �W�V�U�K�Z�� �H�Y�L�� �J�V�U�U�L�J�[�L�K�� �[�V�� �V�U�L��

�H�U�V�[�O�L�Y���� �;�O�H�[�� �U�L�[�^�V�Y�R�� �M�\�U�J�[�P�V�U�P�U�N��

�K�H�T�W�L�U�Z�� �[�O�L�� �Z�\�J�J�L�Z�Z�M�\�S�� �J�V�U�[�Y�V�S�� �V�M��

�[�O�L���Z�W�L�J�P�L�Z���Y�L�H�J�O�L�K���S�V�J�H�S�S�`�!���K�Y�H�P�U�P�U�N��

�V�W�L�Y�H�[�P�V�U�Z���J�H�U���J�H�\�Z�L���[�O�L���Z�W�L�J�P�L�Z���[�V��

�Z�W�Y�L�H�K�� �K�V�^�U�Z�[�Y�L�H�T���� �^�O�P�S�L�� �Q�\�]�L�U�P�S�L��

�Ä�Z�O���[�Y�H�U�Z�M�L�Y�Z���[�V���Y�L�M�\�Y�I�P�Z�O���Ä�Z�O���Z�[�V�J�R�Z��

�H�Y�L�� �S�P�R�L�S�`�� �[�V�� �I�Y�P�U�N�� �J�Y�H�`�Ä�Z�O�� �L�N�N�Z�� 

�H�U�K�� �S�H�Y�]�H�L�� �P�U�[�V�� �U�L�^�� �L�U�]�P�Y�V�U�T�L�U�[�Z���� 

�-�P�U�H�S�S� �̀����[�O�L���¸�I�Y�P�N�H�K�L�¹���J�H�U�U�V�[���P�U�[�L�Y�]�L�U�L�� 

�L�]�L�Y�`�^�O�L�Y�L���� �U�V�[�H�I�S�`�� �M�V�Y�� �S�H�J�R�� �V�M�� �H�U��

�H�N�Y�L�L�T�L�U�[���^�P�[�O���Z�V�T�L���V�^�U�L�Y�Z����

�-�V�Y�� �[�O�L�� �M�\�[�\�Y�L���� �[�O�L�� �7�5�9�� �)�Y�L�U�U�L�� �P�Z��

�Z�L�L�R�P�U�N�� �H�� �J�V�T�W�S�L�T�L�U�[�H�Y�`�� �T�L�[�O�V�K��

�[ �V�� �[ �Y�H�W�W�P�U�N���� �(�T�V�U�N�� �W�V�Z�Z�P�I�S�L�� 

approaches, the use of predator 

�Ä�Z�O�� �P�Z�� �V�U�� �[�O�L�� �S�P�Z�[�� �V�U�J�L�� �H�N�H�P�U���� �7�Y�P�V�Y��

�[�V�� �Y�L�W�V�W�\�S�H�[�P�V�U�� �T�L�H�Z�\�Y�L�Z���� �H�� �Z�[�\�K�`��

�P�Z���Z�J�O�L�K�\�S�L�K�����P�U���W�H�Y�[�U�L�Y�Z�O�P�W���^�P�[�O���[�O�L��

�0�5�9�(�� �V�M�� �9�L�U�U�L�Z���� �[�V�� �J�O�H�Y�H�J�[�L�Y�P�a�L�� �[�O�L��

�W�Y�L�`���W�Y�L�K�H�[�V�Y�� �Y�L�S�H�[�P�V�U�Z�O�P�W�Z�� �I�L�[�^�L�L�U��

�Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O�� �H�U�K�� �K�P�M�M�L�Y�L�U�[��

�J�H�U�K�P�K�H�[�L�� �Z�W�L�J�P�L�Z�� �¶�� �W�P�R�L���� �a�H�U�K�L�Y����

�W�L�Y�J�O�����L�L�S���V�Y���J�H�Y�W��

Figure 27. Evolution of the numbers of cray�sh caught in La Roche Chevreux pond 
(Source: A. Coignet PNR Brenne).
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�+�L�W�S�L�[�P�U�N���H���J�Y�H�`�Ä�Z�O���Z�[�V�J�R��
via trapping: “mission: 
impossible”?

�;�O�L�� �S�P�T�P�[�Z�� �V�M�� �[�Y�H�W�W�P�U�N�� �^�L�Y�L�� �H�S�Z�V�� 

�L�]�P�K�L�U�J�L�K���^�P�[�O�P�U���[�O�L���M�Y�H�T�L�^�V�Y�R���V�M���H��

�Z�[�\�K�`����J-P. Damien, PNR Brière�����S�L�K���P�U��

�[�O�L���)�Y�P�u�Y�L���I�L�[�^�L�L�U��������� ���H�U�K���������������0�U��

�Y�L�Z�W�V�U�Z�L���[�V���T�H�U�H�N�L�Y�Z�»���Y�L�X�\�L�Z�[�Z�����[�O�L��

�V�W�L�Y�H�[�P�V�U�� �^�H�Z�� �H�P�T�L�K�� �H�[�� �H�Z�Z�L�Z�Z�P�U�N��

�Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O�� �Z�[�V�J�R�� �K�L�W�S�L�[�P�V�U�� 

�P�U�� �Z�L�]�L�Y�H�S�� �L�_�W�L�Y�P�T�L�U�[�H�S�� �W�V�U�K�Z���� 

�P�U�J�S�\�K�P�U�N�� �[�^�V�� ���������� �H�U�K�� �������� �T2���� 

�P�Z�V�S�H�[�L�K���I�`���H���Ä�U�L���T�L�Z�O���L�U�J�S�V�Z�\�Y�L���[�V��

�W�Y�L�]�L�U�[���W�L�Y�P�W�O�L�Y�H�S���Y�L�J�V�S�V�U�P�a�H�[�P�V�U�Z����

�;�O�L�� �Ä�Y�Z�[�� �V�I�Q�L�J�[�P�]�L�� �^�H�Z�� �[�V�� �Z�L�S�L�J�[��

�[�O�L�� �[�Y�H�W�� �[�O�H�[�� �V�M�M�L�Y�L�K�� �[�O�L�� �I�L�Z�[�� 

�J�V�T�W�Y�V�T�P�Z�L���I�L�[�^�L�L�U���J�Y�H�`�Ä�Z�O���J�H�[�J�O��

�L�M�Ä�J�P�L�U�J�`�� �H�U�K���Z�L�S�L�J�[�P�]�P�[� �̀��� �P�U���V�Y�K�L�Y���[�V��

�S�P�T�P�[�� �[�O�L�� �P�T�W�H�J�[�Z�� �V�U���V�[�O�L�Y���Z�W�L�J�P�L�Z�� �¶��

�Ä�Z�O���� �I�H�[�Y�H�J�O�P�H�U�Z���� �K�Y�H�N�V�U�Å�`�� �S�H�Y�]�H�L�¯��

�;�O�L�� �L�_�W�L�Y�P�T�L�U�[�Z�� �^�L�Y�L�� �T�H�K�L�� �V�U�� 

�K�P�M�M�L�Y�L�U�[���Z�`�Z�[�L�T�Z�����Z�L�]�L�Y�H�S���W�V�U�K�Z�����H�U��

�V�W�L�U�� �J�H�U�H�S�� �H�[�� �[�O�L�� �O�L�H�Y�[�� �V�M���T�H�Y�Z�O�L�Z����

�H�Z�� �^�L�S�S�� �H�Z�� �W�V�U�K�Z�� �P�U�� �O�L�K�N�L�Y�V�^�� 
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A pond in the Brière enclosed using wire mesh fencing to conduct an intensive trapping of red swamp 
�J�Y�H�`�Ä�Z�O
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�S�H�U�K�Z�J�H�W�L���� �M�V�S�S�V�^�P�U�N�� �H�� �Z�[�H�U�K�H�Y�K�P�a�L�K�� 

�W�Y�V�[�V�J�V�S�� ���Z�L�L�� �Z�L�J�[�P�V�U�� ������������ �;�O�L�`��

�L�U�H�I�S�L�K�� �[�O�L�� �[�L�H�T�� �[�V�� �Z�L�S�L�J�[�� �H�� 

�Z�L�T�P���J�`�S�P�U�K�Y�P�J�H�S�� �^�P�Y�L�K�� �M�\�U�U�L�S�� �[�Y�H�W��

�^�P�[�O�� �H�� ���������T�T�� �T�L�Z�O�� �Z�P�a�L���� �^�P�[�O�� �V�U�L��

�L�U�[�Y�`�� �W�V�P�U�[�� �V�U�� �L�H�J�O�� �Z�P�K�L���� �[�V�� �S�L�H�K�� 

�[�O�L�� �Z�[�V�J�R�� �K�L�W�S�L�[�P�V�U�� �L�_�W�L�Y�P�T�L�U�[���� 

�5�L�]�L�Y�[�O�L�S�L�Z�Z���� �H�� �Z�L�J�V�U�K���� �T�\�J�O�� �T�V�Y�L��

�Z�L�S�L�J�[�P�]�L���[�Y�H�W���W�Y�V�[�V�[�`�W�L���^�H�Z���P�K�L�U�[�P�Ä�L�K�!�� 

�P�[���P�Z���Y�L�J�V�T�T�L�U�K�L�K���^�O�L�U���[�O�L���Y�P�Z�R�Z���V�M��

�J�H�[�J�O�P�U�N�� �U�V�U���[�H�Y�N�L�[�L�K�� �Z�W�L�J�P�L�Z�� �H�Y�L��

�O�P�N�O��

�*�V�U�[�P�U�\�V�\�Z�� �[�Y�H�W�W�P�U�N�� �^�H�Z�� �W�L�Y�M�V�Y�T�L�K�� 

�P�U�� �[�O�L�� �[�^�V�� �L�U�J�S�V�Z�L�K�� �W�V�U�K�Z�� �M�V�Y�� �[�O�Y�L�L��

�`�L�H�Y�Z���� �M�Y�V�T�� �(�W�Y�P�S�� �[�V�� �[�O�L�� �Z�\�T�T�L�Y����

�^�O�L�U���W�V�U�K�Z���[�V�[�H�S�S�`���K�Y�P�L�K���V�\�[�����P�U���1�\�S�`����

�¶���[�O�L���[�P�T�L���^�O�L�U���J�Y�H�`�Ä�Z�O���H�J�[�P�]�P�[�`���P�Z���H�[��

�P�[�Z�� �O�P�N�O�L�Z�[���� �0�U�� �V�U�L�� �V�M�� �[�O�L�� �W�V�U�K�Z�� ���(������

������ �M�\�U�U�L�S�� �[�Y�H�W�Z�� �^�L�Y�L�� �\�Z�L�K�� ��i.e.�� �V�U�L��

�M�V�Y�� ������ �T2������ �0�U�� �[�O�L�� �V�[�O�L�Y�� ���)������ ������ �[�Y�H�W�Z��

�V�M�� �K�P�M�M�L�Y�L�U�[�� �[�`�W�L�Z�� �^�L�Y�L�� �Z�L�[�� ���P���L�� �V�U�L��

�M�V�Y�� ������ �T2������ �;�O�L�� �M�\�U�U�L�S�� �[�Y�H�W�Z�� �^�L�Y�L�� 

�S�P�M�[�L�K���L�]�L�Y�`���������[�V���������O�V�\�Y�Z�����H�U�K���L�H�J�O��

�[�P�T�L�� �J�Y�H�`�Ä�Z�O�� �U�\�T�I�L�Y�Z�� �H�U�K�� �I�P�V�T�H�Z�Z��

�^�L�Y�L���Y�L�J�V�Y�K�L�K�����6�]�L�Y���[�O�L���^�O�V�S�L���Z�[�\�K�`�� 

�W�L�Y�P�V�K���� �������������� �P�U�K�P�]�P�K�\�H�S�Z�� �^�L�Y�L��

�[�O�\�Z���Y�L�T�V�]�L�K���M�Y�V�T���[�O�L�Z�L���[�^�V���[�P�N�O�[�S�`�� 

�L�U�J�S�V�Z�L�K�� �W�V�U�K�Z���� �^�P�[�O�� �H�� �J�\�T�\�S�H�[�L�K�� 

�Z�\�Y�M�H�J�L�� �V�M�� �V�U�S�`�� �������� �O�L�J�[�H�Y�L���� �I�\�[�� 

�[�O�L�� �V�W�L�Y�H�[�P�V�U�� �K�P�K�� �U�V�[�� �Z�\�J�J�L�L�K�� �P�U��

�K�L�W�S�L�[�P�U�N�� �[�O�L�� �Z�[�V�J�R���� �(�M�[�L�Y�� �H�� �[�V�[�H�S�� �V�M��

�������������� �M�\�U�U�L�S�� �[�Y�H�W�� �S�P�M�[�Z���� �J�H�[�J�O�L�Z�� �O�H�K��

�K�L�J�Y�L�H�Z�L�K�� �I�`�� � ������ �P�U�� �W�V�U�K�� ���)���� �H�U�K��

�I�`���V�U�S�`�����������P�U���W�V�U�K�����(����

�0�U�� �W�H�Y�H�S�S�L�S���� �[�O�L�� �[�L�H�T�� �Z�[�\�K�P�L�K��in situ 

�[�O�L�� �L�M�M�L�J�[�� �V�M�� �[�O�L�� �P�U�[�Y�V�K�\�J�[�P�V�U�� �V�M�� �L�L�S�Z��

�V�U�� �[�O�L�� �J�Y�H�`�Ä�Z�O�� �W�V�W�\�S�H�[�P�V�U���� �0�U�� �W�V�U�K��

���(�������������L�L�S�Z�����������J�T���S�V�U�N���V�U���H�]�L�Y�H�N�L����

�^�L�Y�L�� �P�U�[�Y�V�K�\�J�L�K�� �T�P�K���(�W�Y�P�S�� ���������� �M�V�Y��

�H�� �[�O�Y�L�L���T�V�U�[�O�� �W�L�Y�P�V�K���� �;�O�L�� �[�Y�H�W�W�P�U�N�� 

�L�M�M�V�Y�[�� �J�V�U�[�P�U�\�L�K�� �V�U�� �H�U�� �P�K�L�U�[�P�J�H�S�� 

�I�H�Z�P�Z���� �K�\�Y�P�U�N�� �H�U�K�� �H�M�[�L�Y�� �[�O�L�P�Y�� �Z�[�H�`�� �P�U�� 

�[�O�L�� �I�H�Z�P�U���� �H�S�S�V�^�P�U�N�� �M�V�Y�� �J�V�T�W�H�Y�H�[�P�]�L��

�T�V�U�P�[�V�Y�P�U�N�� �V�M�� �J�H�[�J�O�� �U�\�T�I�L�Y�Z���� �(�Z�� 

�M�V�Y�� �W�V�U�K�� ���)������ �P�[�� �Y�L�T�H�P�U�L�K�� �L�L�S���M�Y�L�L���� 

�I�\�[�� �J�V�U�[�P�U�\�V�\�Z�� �J�Y�H�`�Ä�Z�O�� �[�Y�H�W�W�P�U�N��

�J�V�U�[�P�U�\�L�K���� �-�P�U�H�S�S� �̀��� �H�� �[�O�P�Y�K�� �W�V�U�K�� ���*������

�^�O�L�Y�L�� �[�Y�H�W�Z�� �^�L�Y�L�� �Z�L�[�� �M�V�Y�� ������ �O�Y�Z��

�[�^�P�J�L���H���^�L�L�R�����^�H�Z���\�Z�L�K���H�Z���H���J�V�U�[�Y�V�S�!��

�J�H�[�J�O�� �J�V�U�]�L�`�L�K�� �H�I�V�]�L�� �H�S�S�� �[�O�L�� �[�Y�L�U�K�� 

�P�U�� �J�Y�H�`�Ä�Z�O�� �H�J�[�P�]�P�[�`�� �[�O�Y�V�\�N�O�V�\�[�� �[�O�L��

�Z�L�H�Z�V�U��

 

�;�O�L�� �Y�L�Z�\�S�[�Z�� �Z�O�V�^�� �H�� �Z�O�H�Y�W�� �K�L�J�Y�L�H�Z�L��

�V�M���[�O�L���U�\�T�I�L�Y�Z���V�M���[�Y�H�W�W�L�K���J�Y�H�`�Ä�Z�O���P�U��

�[�O�L���W�V�U�K���J�V�U�[�H�P�U�P�U�N���L�L�S�Z�����Z�[�H�Y�[�P�U�N���[�O�L��

�Z�L�J�V�U�K���T�V�U�[�O���H�M�[�L�Y���[�O�L�P�Y���P�U�[�Y�V�K�\�J�[�P�V�U��

���-�P�N�\�Y�L�������������*�H�[�J�O���U�\�T�I�L�Y�Z���Y�L�T�H�P�U�L�K��

�J�S�V�Z�L���[�V���a�L�Y�V���Z�L�]�L�Y�H�S���^�L�L�R�Z���H�M�[�L�Y���[�O�L��

�W�Y�L�K�H�[�V�Y�Z���^�L�Y�L���Y�L�T�V�]�L�K��

To sum up, this study illustrates 

�O�V�^�� �O�H�Y�K�� �P�[�� �P�Z�� �[�V�� �[�O�V�Y�V�\�N�O�S�`�� �N�L�[�� �Y�P�K��

�V�M�� �H�� �Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O�� �W�V�W�\�S�H�[�P�V�U�� 

�I�`�� �\�Z�P�U�N�� �[�Y�H�W�W�P�U�N�� �H�S�V�U�L���� �L�]�L�U�� �H�M�[�L�Y��

�H�� �W�Y�V�S�V�U�N�L�K���� �Z�\�Z�[�H�P�U�L�K�� �J�H�[�J�O�� �L�M�M�V�Y�[����

�P�U�� �Z�T�H�S�S�� �W�V�U�K�Z�� �P�Z�V�S�H�[�L�K�� �M�Y�V�T�� �[�O�L�P�Y��

�Z�\�Y�Y�V�\�U�K�P�U�N�� �L�U�]�P�Y�V�U�T�L�U�[�� �I�`�� �H�U�� 
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Figure 28. Effect of the introduction of eels on red swamp cray�sh catches, 
expressed in catch per  unit effort (CPUE: cray�sh/trap/24 hrs) in a pond (A),  
as compared to two other ponds: one with continuous trapping (B) and the  
other without continuous trapping (C) (Source: J-M. Paillisson, CNRS).
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Professional �shermen: actors of invasive cray�sh regulation?
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������������ �H�U�� �P�U�]�H�K�L�K�� �W�V�U�K�� �^�H�Z�� �K�Y�H�P�U�L�K�� 
�H�U�K�� �[�O�L�U�� �X�\�P�J�R�S�P�T�L�K���� �^�O�P�S�L�� �O�H�U�K��
�Ä�Z�O�P�U�N�� �P�U�� �[�O�L�� �Z�[�Y�L�H�T�� �H�S�S�V�^�L�K�� �M�V�Y��
�[�O�L�� �K�L�Z�[�Y�\�J�[�P�V�U�� �V�M�� �������� �J�Y�H�`�Ä�Z�O���� �)�\�[��
�[�O�L�Z�L�� �V�W�L�Y�H�[�P�V�U�Z�� �[�\�Y�U�L�K�� �V�\�[�� �[�V�� �I�L��
�P�U�Z�\�M�Ä�J�P�L�U�[���[�V���O�V�S�K���I�H�J�R���[�O�L���W�Y�V�N�Y�L�Z�Z��
�V�M���Z�P�N�U�H�S���J�Y�H�`�Ä�Z�O��
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�L�U�]�P�Y�V�U�T�L�U�[2�!�� �[�O�L�U�� �[�O�L�`�� �T�H�[�L�� �^�P�[�O��
�[�O�L�� �Y�L�T�H�P�U�P�U�N�� �M�L�T�H�S�L�Z���� �H�U�K�� �[�O�P�Z�� 
�Y�L�Z�\�S�[�Z�� �P�U�� �U�V�U���]�P�H�I�S�L�� �L�N�N�Z���� �(�M�[�L�Y��

3.4 –  Little streams and high ecological stakes: which  
management strategies?

1 The protocol has not been made public yet; it is in press.
2  All the authorisations required for such an operation were obtained from the relevant authorities. 

Altogether, all the studies presented in this issue required authorisation from the State authorities.
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Figure 29. Compared ef�ciency of the trapping modes implemented in the Sarthon, 
expressed as percentages of catch numbers. Night catch, by hand, was by far the 
most ef�cient method (Source: T. Duperray, Saules et Eaux).

7% 5%

18%

27%

74%
68%

2011 2012

���v�v� ��

�d�Œ�}�v���}�v�•���ñ�������î�õ�U���Œ� �‰���Œ�š�]�š�]�}�v�������•�������‰�š�µ�Œ���•���‰���Œ��
�u�}�Ç���v�������������‰�š�µ�Œ�������š���‰���Œ�����v�v� ��

Nasses Briques main

Traps Artificial refuges (bricks) Captures by hand 

�z�����Œ�•��
2011 2012 

7% 

18% 

74% 
68% 

27% 

5% 



62 63

�-�V�Y�� �T�H�U�H�N�L�Y�Z�� �M�H�J�L�K�� �^�P�[�O�� �H�� 

�I�P�V�S�V�N�P�J�H�S���P�U�]�H�Z�P�V�U���P�U���[�O�L���S�V�U�N���[�L�Y�T����

�P�[�� �P�Z�� �P�U�K�P�Z�W�L�U�Z�H�I�S�L�� �[�V�� �O�H�]�L�� �H�[�� �[�O�L�P�Y��

�K�P�Z�W�V�Z�H�S�� �V�W�L�Y�H�[�P�V�U�H�S���� �Z�[�H�U�K�H�Y�K�P�a�L�K��

�T�L�[�O�V�K�Z�� �[�O�H�[�� �[�O�L�`�� �J�H�U�� �[�Y�H�U�Z�W�V�Z�L��

�H�J�Y�V�Z�Z�� �L�U�]�P�Y�V�U�T�L�U�[�Z���� �[�V�� �H�S�S�V�^�� �M�V�Y��

�[�O�L�� �T�V�U�P�[�V�Y�P�U�N�� �V�M�� �W�V�W�\�S�H�[�P�V�U�Z�� �V�]�L�Y��

�[�P�T�L�� �H�U�K�� �H�Z�Z�L�Z�Z�� �[�O�L�� �L�M�Ä�J�P�L�U�J�`�� 

�V�M�� �[�O�L�� �P�T�W�S�L�T�L�U�[�L�K�� �Y�L�N�\�S�H�[�P�V�U�� 

�H�J�[�P�V�U�Z���� �:�\�J�O�� �[�V�V�S�Z�� �L�_�P�Z�[�� �V�Y�� �H�Y�L��

�I�L�P�U�N�� �K�L�]�L�S�V�W�L�K�� �M�V�Y�� �T�H�U�`�� �P�U�]�H�Z�P�]�L��

�Z�W�L�J�P�L�Z���� �L�Z�W�L�J�P�H�S�S�`�� �W�S�H�U�[�� �Z�W�L�J�P�L�Z����

�@�L�[�����[�O�L�`���H�Y�L���Z�[�P�S�S���T�P�Z�Z�P�U�N���H�Z���Y�L�N�H�Y�K�Z��

�L�_�V�[�P�J�� �J�Y�H�`�Ä�Z�O���� �:�\�J�O�� �P�Z�� �[�O�L�� �J�H�Z�L��

�M�V�Y�� �Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O�� �P�U�� �[�O�L�� �Ä�Y�Z�[��

�W�S�H�J�L�����^�O�P�J�O���H�Y�L���W�Y�L�Z�L�U�[�S�`���Z�H�T�W�S�L�K��

�P�U�� �X�\�P�[�L�� �K�P�]�L�Y�Z�L�� �^�H�`�Z�� �K�L�W�L�U�K�P�U�N��

�V�U�� �Z�P�[�L�Z�� ���7�H�P�S�S�P�Z�Z�V�U��et al.���� ��������������

�6�U�L�� �V�M�� �[�O�L�� �H�P�T�Z�� �V�M�� �[�O�L�� �W�Y�V�N�Y�H�T�T�L��

�S�L�K�� �P�U�� �[�O�L�� �)�Y�P�u�Y�L�� �^�H�Z�� �[�V�� �L�S�H�I�V�Y�H�[�L���� 

especially for that species, a  

�Y�L�W�Y�V�K�\�J�P�I�S�L�� �T�L�[�O�V�K�� �I�H�Z�L�K�� �V�U�� 

�W�H�Z�Z�P�]�L���[�Y�H�W�W�P�U�N�����L�H�Z�`���[�V���P�T�W�S�L�T�L�U�[�� 

�M�V�Y�� �Ä�L�S�K�� �Z�[�H�M�M�� �H�U�K�� �`�P�L�S�K�P�U�N�� �H�Z�� 

�J�V�T�W�S�L�[�L�� �H�U�K�� �Y�V�I�\�Z�[�� �H�Z�� �W�V�Z�Z�P�I�S�L��

�K�H�[�H�� �V�U�� �W�V�W�\�S�H�[�P�V�U�� �J�V�T�W�V�Z�P�[�P�V�U���� 

�0�[�Z�� �K�L�]�L�S�V�W�T�L�U�[�� �^�H�Z�� �[�O�L�� �Z�\�I�Q�L�J�[�� 

�V�M�� �H�� �J�V�T�W�S�L�[�L�� �Z�[�\�K� �̀��� �^�O�V�Z�L�� 

�J�V�U�J�S�\�Z�P�V�U�Z�� ��J-M. Paillisson, CNRS���� 

�^�L�Y�L�� �W�Y�L�Z�L�U�[�L�K�� �H�[�� �[�O�L�� �:�H�P�U�[�� 

�3�`�W�O�H�Y�K���Z�L�T�P�U�H�Y��

Which trap should be used?

�;�O�L�� �[�L�H�T�� �[�L�Z�[�L�K�� �H�� �I�Y�V�H�K�� �Y�H�U�N�L�� �V�M��
�[�Y�H�W�Z�� �P�U�� �[�O�Y�L�L�� �L�_�W�L�Y�P�T�L�U�[�H�S�� �Z�P�[�L�Z�� �V�M��
�[�O�L�� �)�Y�P�u�Y�L�� �T�H�Y�Z�O�L�Z�� �Y�L�W�Y�L�Z�L�U�[�H�[�P�]�L��
�V�M�� �K�P�M�M�L�Y�L�U�[�� �L�U�]�P�Y�V�U�T�L�U�[�Z�� ���W�V�U�K����
�Y�L�L�K���W�V�U�K�� �H�U�K�� �Å�V�V�K�L�K�� �N�Y�H�Z�Z�S�H�U�K���!��
�[�Y�H�W�Z���V�M���K�P�M�M�L�Y�L�U�[���N�L�V�T�L�[�Y�P�J���Z�O�H�W�L�Z����
�Ä�Z�O�� �M�\�U�U�L�S�� �[�Y�H�W�Z�� �T�H�K�L�� �V�M�� �K�P�M�M�L�Y�L�U�[��
�T�H�[�L�Y�P�H�S�Z���� �^�P�[�O�� �]�H�Y�P�H�I�S�L�� �T�L�Z�O�� �Z�P�a�L�Z��
�H�U�K�� �U�\�T�I�L�Y�Z�� �V�M�� �L�U�[�Y�P�L�Z�¯�� �-�V�Y�� �U�P�U�L��
�K�H�`�Z���� �P�U���(�W�Y�P�S���H�U�K���1�\�U�L�������������� �[�O�L�Z�L��
�K�P�M�M�L�Y�L�U�[�� �K�L�]�P�J�L�Z�� �^�L�Y�L�� �S�P�M�[�L�K�� �K�H�P�S� �̀���
�*�H�[�J�O�L�Z�� �^�L�Y�L�� �H�U�H�S�`�Z�L�K�� �P�U�� �K�L�[�H�P�S����
�M�V�S�S�V�^�P�U�N�� �H�� �Z�L�[�� �V�M�� �J�Y�P�[�L�Y�P�H�!�� �J�Y�H�`�Ä�Z�O��
�W�Y�L�Z�L�U�J�L�����V�J�J�\�Y�Y�L�U�J�L���� �Y�H�[�L���� �U�\�T�I�L�Y��
�V�M�� �J�Y�H�`�Ä�Z�O�� �J�H�\�N�O�[��per�� �[�Y�H�W�� �H�U�K��per 
�K�H� �̀����Z�P�a�L���Z�[�Y�\�J�[�\�Y�L���H�U�K���Z�L�_���Y�H�[�P�V�����H�Z��
�^�L�S�S���H�Z���U�V�U���[�H�Y�N�L�[�L�K���Z�W�L�J�P�L�Z���J�V�\�U�[��

�(�[�� �[�O�L�� �L�U�K�� �V�M�� �[�O�L�� �L�_�W�L�Y�P�T�L�U�[���� 
�H�� �Z�L�T�P���J�`�S�P�U�K�Y�P�J�H�S�� �^�P�Y�L�K�� �M�\�U�U�L�S�� �[�Y�H�W��
���:�*�>������ �^�P�[�O�� �[�^�V�� �S�H�[�L�Y�H�S�� �Y�P�N�P�K�� �L�U�[�Y�`��
�W�V�P�U�[�Z�� �H�U�K�� �������� �T�T�� �T�L�Z�O�� �Z�P�a�L���� 
�W�Y�V�]�L�K���[�V���I�L���I�`���M�H�Y���[�O�L���T�V�Z�[���L�M�Ä�J�P�L�U�[��
�V�U�L�����^�P�[�O���J�Y�H�`�Ä�Z�O���V�J�J�\�Y�Y�L�U�J�L���]�H�S�\�L�Z��
�J�S�V�Z�L���[�V���������������H�U�K���O�P�N�O�L�Y���U�\�T�I�L�Y�Z�� 
�V�M�� �Z�W�L�J�P�T�L�U�Z�� �[�O�H�U�� �[�O�L�� �V�[�O�L�Y�� 
�K�L�]�P�J�L�Z�����-�P�N�\�Y�L�����������U�L�_�[���W�H�N�L�����¶���M�V�Y���H�S�S�� 
�Z�P�a�L�� �J�S�H�Z�Z�L�Z�� �¶�� �M�V�Y�� �L�H�J�O�� �O�H�I�P�[�H�[����
�*�V�U�Z�L�X�\�L�U�[�S� �̀��� �[�O�P�Z���[�`�W�L���V�M���[�Y�H�W���^�H�Z��
�J�O�V�Z�L�U�� �M�V�Y�� �[�O�L�� �U�L�_�[�� �Z�[�L�W�Z�� �V�M�� �[�O�L��
�Z�[�\�K� �̀�

3.5 –  Population monitoring: toward a standardized method 
for red swamp cray�sh
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How long should trapping 
last?

�;�O�L���X�\�L�Z�[�P�V�U���V�M���[�Y�H�W�W�P�U�N���K�\�Y�H�[�P�V�U���P�Z��

�L�Z�Z�L�U�[�P�H�S�� �[�V�� �K�L�Ä�U�L�� �H�� �Z�[�H�U�K�H�Y�K�P�a�L�K��

�W�Y�V�[�V�J�V�S�� �M�V�Y�� �T�V�U�P�[�V�Y�P�U�N�� �W�V�W�\�S�H�[�P�V�U�Z����

�0�[�� �P�Z�� �P�U�K�L�L�K�� �^�L�S�S�� �R�U�V�^�U�� �[�O�H�[�� �[�O�L��

�W�Y�L�Z�L�U�J�L�� �V�M�� �J�Y�H�`�Ä�Z�O�� �P�U�� �H�� �[�Y�H�W�� �J�H�U��

�O�H�]�L�� �H�� �U�L�N�H�[�P�]�L�� �L�M�M�L�J�[�� �V�U�� �[�O�L�� �U�L�_�[��

�J�H�[�J�O�L�Z�� ���2�V�a�H�J�� �H�U�K�� �7�V�S�P�J�H�Y���� ��������������

�(�U�V�[�O�L�Y���W�V�[�L�U�[�P�H�S���W�P�[�M�H�S�S���Y�L�S�H�[�L�K���[�V���H��

�W�Y�V�S�V�U�N�L�K�� �Z�[�H�`�� �V�M�� �[�Y�H�W�Z�� �P�U�� �^�H�[�L�Y�� �P�Z��

�[�O�L���Y�P�Z�R���V�M���J�Y�H�`�Ä�Z�O���L�Z�J�H�W�L������

�0�U�� �V�Y�K�L�Y�� �[�V�� �J�O�H�Y�H�J�[�L�Y�P�a�L�� �[�O�L�Z�L�� 

�L�M�M�L�J�[�Z���� �L�_�W�L�Y�P�T�L�U�[�L�Y�Z�� �Z�L�[�� ������ �:�*�>�� 

�[�Y�H�W�Z�� �P�U�� �H�� �Z�T�H�S�S�� �W�V�U�K�� �M�V�Y�� �[�^�V�� 

�Z�L�Z�Z�P�V�U�Z�� �V�M�� ������ �H�U�K�� � ���� �O�V�\�Y�Z�� 

�H�S�[�V�N�L�[�O�L�Y���� �,�H�J�O�� �[�Y�H�W�� �^�H�Z�� �S�P�M�[�L�K��

�V�\�[�� �K�H�P�S�`�"�� �[�Y�H�W�W�L�K�� �J�Y�H�`�Ä�Z�O�� �^�L�Y�L��

�J�V�\�U�[�L�K���� �T�L�H�Z�\�Y�L�K���� �T�H�Y�R�L�K�� ���V�U�L��

colour per�� �K�H�`���� �H�U�K�� �[�O�L�U�� �W�S�H�J�L�K��

�I�H�J�R�� �P�U�[�V�� �[�O�L�� �[�Y�H�W�� �M�V�Y�� �[�O�L�� �Y�L�Z�[�� �V�M��

�[�O�L�� �Z�L�Z�Z�P�V�U���� �<�Z�P�U�N�� �[�O�P�Z�� �V�W�L�Y�H�[�P�U�N��

�T�V�K�L���� �P�[�� �^�H�Z�� �W�V�Z�Z�P�I�S�L�� �[�V�� �L�]�P�K�L�U�J�L��

�[�O�L�� �Y�L�W�L�S�S�P�U�N�� �V�Y�� �S�P�T�P�[�P�U�N�� �L�M�M�L�J�[�� �V�M��

�J�Y�H�`�Ä�Z�O�� �K�L�U�Z�P�[�`�� �^�P�[�O�P�U�� �H�� �[�Y�H�W�� �V�U��

�M�\�[�\�Y�L���J�H�[�J�O�L�Z�����-�P�N�\�Y�L����������

�;�O�L�� �L�_�W�L�Y�P�T�L�U�[�� �H�S�Z�V�� �J�V�U�Ä�Y�T�L�K��

�H�� �O�P�N�O�� �¸�K�P�Z�H�W�W�L�H�Y�H�U�J�L�¹�� �Y�H�[�L�� �M�V�Y��

�S�V�U�N�� �[�Y�H�W�W�P�U�N�� �K�\�Y�H�[�P�V�U�Z���� �K�\�L�� �[�V��

Figure 30. SCW traps (see the text for more explanations) offer the best catch  
ef�ciency for all cray�sh size classes (Source : J-M. Paillisson, CNRS).
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�L�Z�J�H�W�L�Z�� �V�Y�� �[�V�� �J�H�U�U�P�I�H�S�P�Z�T���� �;�O�L�Z�L��

�S�V�Z�Z�L�Z���T�H�P�U�S�`���J�V�U�J�L�Y�U�L�K���Z�T�H�S�S���Z�P�a�L�� 

�P�U�K�P�]�P�K�\�H�S�Z�!�� �S�V�U�N�� �[�Y�H�W�W�P�U�N�� �K�\�Y�H�[�P�V�U�Z���� 

�V�M���������O�Y�Z���V�Y���T�V�Y�L�����[�O�L�Y�L�M�V�Y�L���H�W�W�L�H�Y��

�[�V�� �W�Y�V�]�P�K�L�� �H�� �U�V�[���Z�V���[�Y�\�L�� �P�U�K�P�J�H�[�P�V�U��

�V�U���[�O�L���Z�P�a�L���Z�[�Y�\�J�[�\�Y�L���V�M���[�O�L���J�Y�H�`�Ä�Z�O��

�W�V�W�\�S�H�[�P�V�U���\�U�K�L�Y���Z�[�\�K� �̀����;�O�L�Z�L���K�H�[�H��

�P�U�K�P�J�H�[�L���[�O�H�[��lifting out traps every 

24 hrs�� �H�W�W�L�H�Y�Z�� �H�Z�� �[�O�L�� �I�L�Z�[�� �V�W�[�P�V�U��

�M�V�Y�� �[�O�L�� �T�V�U�P�[�V�Y�P�U�N�� �W�Y�V�[�V�J�V�S���� �;�O�L��

�K�H�[�H�� �W�Y�V�]�P�K�L�K�� �I�`�� �[�O�P�Z�� �W�Y�V�J�L�K�\�Y�L��

are catch per  unit effort (CPUE), 

�L�_�W�Y�L�Z�Z�L�K�� �H�Z�� �U�\�T�I�L�Y�Z�� �V�M�� �J�Y�H�`�Ä�Z�O��

per���[�Y�H�W���H�M�[�L�Y���������O�V�\�Y�Z���Ä�Z�O�P�U�N��

Figure 31. 
Average numbers of  

unmarked cray�sh trap-
ped over time:  

the observed decrease 
(session 1) highlights 
the limiting effect of  

a high density of  
previously trapped 

cray�sh on the  
subsequent trapping 
rates. (Source: J-M. 

Paillisson, CNRS).
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Should bait be used?

�;�O�L�� �Z�[�\�K�`�� �H�P�T�L�K�� �[�V�� �I�L�[�[�L�Y�� �K�L�Ä�U�L��

�[�O�L�� �L�M�M�L�J�[�� �V�M�� �[�O�L�� �W�Y�L�Z�L�U�J�L�� �V�M�� �I�H�P�[��

�P�U�� �[�O�L�� �M�\�U�U�L�S�� �[�Y�H�W�Z�� �V�U�� �J�Y�H�`�Ä�Z�O��

�J�H�[�J�O�L�Z���� �-�P�Z�O�P�U�N�� �Z�L�Z�Z�P�V�U�Z�� �^�L�Y�L��

�S�L�K���� �\�Z�P�U�N�� �:�*�>�� �[�Y�H�W�Z�� �H�U�K�� �J�V�U�P�J�H�S��

�[�Y�H�W�Z���� �H�U�K�� �\�Z�P�U�N�� �K�Y�`�� �K�V�N�� �M�V�V�K�� �H�Z��

�I�H�P�[���� �;�O�H�[�� �R�P�U�K�� �V�M�� �I�H�P�[�� �^�H�Z�� �J�O�V�Z�L�U�� 

�I�L�J�H�\�Z�L���P�[���P�Z���H���Z�[�H�U�K�H�Y�K���V�U�L���H�U�K���P�[��

�P�Z���L�H�Z�`���[�V���\�Z�L���P�U���U�\�T�L�Y�V�\�Z���Z�H�T�W�S�P�U�N��

�Z�P�[�\�H�[�P�V�U�Z�����;�O�L���Y�L�Z�\�S�[�Z���[�O�\�Z���V�I�[�H�P�U�L�K�� 

�^ �L �Y�L � � �J �V�T�W�H�Y�L �K� � �^ �P� [ �O� � �J �H� [ �J �O�L �Z� � 

�W�L�Y�M�V�Y�T�L�K�� �P�U�� �[�O�L�� �Z�H�T�L�� �J�V�U�K�P�[�P�V�U�Z����

�I�\�[�� �P�U�� �[�O�L�� �H�I�Z�L�U�J�L�� �V�M�� �I�H�P�[���� �5�V�� 

�K�P�M�M�L�Y�L�U�J�L�� �H�[�� �H�S�S�� �^�H�Z�� �V�I�Z�L�Y�]�L�K�� �P�U��

�J�H�[�J�O�� �U�\�T�I�L�Y�Z�"�� �O�V�^�L�]�L�Y���� �I�H�P�[�L�K��

�M�\�U�U�L�S�� �[�Y�H�W�Z�� �J�V�U�[�H�P�U�L�K�� �T�V�Y�L��

�T�L�K�P�\�T���Z�P�a�L�� �J�Y�H�`�Ä�Z�O�� �H�U�K�� �M�L�^�L�Y��

�S�H�Y�N�L���Z�P�a�L���V�Y���Z�T�H�S�S���Z�P�a�L���Z�W�L�J�P�T�L�U�Z����

�(�U�`�O�V�^�����[�O�L���H�\�[�O�V�Y�Z���Y�L�J�V�T�T�L�U�K���[�V��

rule out the use of bait within the 

framework of a sampling method, 

�^�O�V�Z�L�� �W�Y�P�T�L�� �H�P�T�� �P�Z�� �[�V�� �J�V�U�]�L�`�� �[�O�L��

�J�V�T�W�V�Z�P�[�P�V�U���V�M���J�Y�H�`�Ä�Z�O���W�V�W�\�S�H�[�P�V�U�Z��

�H�Z���[�Y�\�S�`���H�Z���W�V�Z�Z�P�I�S�L��

Which trapping effort?

�;�O�L�� �U�\�T�I�L�Y�� �V�M�� �[�Y�H�W�Z�� �[�V�� �I�L�� �\�Z�L�K�� �[�V��

�H�J�J�\�Y�H�[�L�S�`�� �J�O�H�Y�H�J�[�L�Y�P�a�L�� �H�� �J�Y�H�`�Ä�Z�O��

�W�V�W�\�S�H�[�P�V�U�� �W�Y�L�Z�L�U�[�� �P�U�� �H�� �Z�P�[�L�� �Z�O�V�\�S�K��

�I�L���J�O�V�Z�L�U���V�U���[�O�L���I�H�Z�P�Z���V�M���[�O�L���I�L�Z�[��

�J�V�T�W�Y�V�T�P�Z�L���I�L�[�^�L�L�U���P�U�K�\�J�L�K���Ä�L�S�K��

�L�M�M�V�Y�[�� �H�U�K�� �K�H�[�H�� �X�\�H�S�P�[� �̀��� �;�O�L�Y�L�M�V�Y�L��

�[�O�L�� �[�L�H�T�� �H�P�T�L�K�� �[�V�� �K�L�[�L�Y�T�P�U�L�� �[�O�L��

�T�P�U�P�T�\�T�� �U�\�T�I�L�Y�� �V�M�� �[�Y�H�W�Z�� �U�L�L�K�L�K��

�[�V�� �V�I�[�H�P�U�� �¸�Y�L�S�P�H�I�S�L�¹�� �*�7�<�,�� ���J�H�[�J�O��

per�� �\�U�P�[�� �L�M�M�V�Y�[���� �]�H�S�\�L�Z�� �H�[�� �[�O�L�� �Z�P�[�L��

scale, i.e.�� �K�P�Z�W�S�H�`�P�U�N�� �H�� �S�V�^�� �L�U�V�\�N�O�� 

�J�V�L�M�Ä�J�P�L�U�[�� �V�M�� �]�H�Y�P�H�[�P�V�U�� �M�Y�V�T�� �H�� 

�Z�[�H�[�P�Z�[�P�J�H�S���W�V�P�U�[���V�M���]�P�L�^��

�;�V�� �[�O�H�[�� �L�U�K���� �K�P�N�P�[�H�S�� �T�V�K�L�S�S�P�U�N�� �^�H�Z��

�W�L�Y�M�V�Y�T�L�K�� �M�Y�V�T�� �H�� �S�H�Y�N�L�� �Ä�L�S�K�� �K�H�[�H��

�Z�L�[�!�� ������ �Z�P�[�L�Z���� �Y�L�W�Y�L�Z�L�U�[�H�[�P�]�L�� �V�M�� 

�]�H�Y�P�V�\�Z�� �O�H�I�P�[�H�[�Z���� �^�L�Y�L�� �Z�H�T�W�S�L�K��

�M�V�Y�� ������ �O�V�\�Y�Z�� �\�Z�P�U�N�� ������ �:�*�>�� �[�Y�H�W�Z��

�S�V�J�H�[�L�K�� �H�I�V�\�[�� ������ �T�L�[�L�Y�Z�� �M�Y�V�T�� �V�U�L��

�H�U�V�[�O�L�Y�� �P�U�� �L�H�J�O�� �Z�P�[�L���� �*�H�[�J�O�L�Z�� �^�L�Y�L��

�Z�\�I�K�P�]�P�K�L�K�� �P�U�[�V�� �[�O�Y�L�L�� �H�N�L�� �J�S�H�Z�Z�L�Z����

�*�7�<�,���T�L�H�U���H�U�K���Z�[�H�U�K�H�Y�K���K�L�]�P�H�[�P�V�U��

�]�H�S�\�L�Z�� �^�L�Y�L�� �J�H�S�J�\�S�H�[�L�K�� �M�V�Y�� �L�H�J�O��

�Z�P�[�L���� �(�M�[�L�Y�� �[�O�H�[���� �[�O�L�� �T�V�K�L�S�S�P�U�N�� �[�H�Z�R��

�J�V�U�Z�P�Z�[�L�K�� �P�U�� �N�L�U�L�Y�H�[�P�U�N�� �I�`�� �Y�H�U�K�V�T��

�K�Y�H�^�� �[�O�L�� �Y�L�Z�\�S�[�Z�� �[�O�H�[�� �^�V�\�S�K�� �O�H�]�L��

�I�L�L�U�� �V�I�[�H�P�U�L�K�� �^�P�[�O�� �U�\�T�I�L�Y�Z�� �V�M��

�[�Y�H�W�Z���Y�H�U�N�P�U�N���I�L�[�^�L�L�U�������H�U�K�����������M�V�Y��

�L�H�J�O���Z�P�[�L���H�U�K���L�H�J�O���Z�P�a�L���J�S�H�Z�Z�����<�Z�P�U�N��

�*�7�<�,���T�L�H�U���H�U�K���Z�[�H�U�K�H�Y�K���K�L�]�P�H�[�P�V�U��

�]�H�S�\�L�Z���J�V�Y�Y�L�Z�W�V�U�K�P�U�N���[�V���[�O�L�Z�L���K�H�[�H��

�Z�L�[�Z�����P�[���^�H�Z���W�V�Z�Z�P�I�S�L���[�V���J�O�H�Y�H�J�[�L�Y�P�a�L��

�Y�L�Z�\�S�[�� �H�J�J�\�Y�H�J�`�� ���P�U�� �V�[�O�L�Y�� �^�V�Y�K�Z�� �[�V��

�J�H�S�J�\�S�H�[�L���J�V�L�M�Ä�J�P�L�U�[�Z���V�M���]�H�Y�P�H�[�P�V�U���V�M��

�*�7�<�,�� �]�H�S�\�L�Z���� �H�Z�� �H�� �M�\�U�J�[�P�V�U�� �V�M�� �[�O�L��

�J�H�[�J�O���L�M�M�V�Y�[��

 

�0�U�� �[�O�L�� �S�P�N�O�[�� �V�M�� �[�O�L�Z�L�� �T�V�K�L�S�S�P�U�N�� 

�Y�L�Z�\�S�[�Z�� ���-�P�N�\�Y�L�� ���������� �[�O�L�� �[�L�H�T�� 

�W�Y�V�W�V�Z�L�K�� �H�� �U�\�T�I�L�Y�� �V�M��25 traps 

per  site�� �H�Z�� �H�� �N�V�V�K�� �J�V�T�W�Y�V�T�P�Z�L��

�I�L�[�^�L�L�U�� �[�O�L�� �L�M�M�V�Y�[�� �[�V�� �I�L�� �K�L�W�S�V�`�L�K��

�V�U�� �[�O�L�� �Ä�L�S�K�� �H�U�K�� �[�O�L�� �X�\�H�S�P�[�`�� �V�M�� �[�O�L��

�K�H�[�H�� �[�O�\�Z�� �V�I�[�H�P�U�L�K���� �6�U�� �H�� �N�P�]�L�U��

�Z�P�[�L�����[�Y�H�W�Z���Z�O�V�\�S�K���I�L���Z�W�H�J�L�K���V�\�[���H�[�� 

�S�L�H�Z�[�� �L�]�L�Y�`�� ������ �T�L�[�L�Y�Z���� �0�U�� �J�L�Y�[�H�P�U��

�J�V�U�K�P�[�P�V�U�Z���� �[�O�L�� �U�\�T�I�L�Y�� �V�M�� �[�Y�H�W�Z��

�J�V�\�S�K�� �I�L�� �Y�L�K�\�J�L�K���� �I�\�[�� �J�V�U�Z�P�K�L�Y�P�U�N��

�[�O�L�� �K�P�]�L�Y�Z�P�[�`�� �V�M�� �[�O�L�� �L�U�]�P�Y�V�U�T�L�U�[�H�S�� 

�J�V�U�K�P�[�P�V�U�Z�� �P�U�� �^�O�P�J�O�� �Y�L�K�� �Z�^�H�T�W��

�J�Y�H�`�Ä�Z�O�� �H�Y�L�� �M�V�\�U�K���� �P�[�� �P�Z�� �Z�\�P�[�H�I�S�L�� �[�V��

�U�V�[�L���H���U�\�T�I�L�Y���V�M���������[�Y�H�W�Z�"���I�L�`�V�U�K��

�[�O�H�[�� �U�\�T�I�L�Y���� �J�H�[�J�O�� �K�H�[�H�� �K�V�� �U�V�[��

�I�Y�P�U�N�� �H�U�`�� �T�V�Y�L�� �P�U�M�V�Y�T�H�[�P�V�U�� �V�U�� �[�O�L��

�Z�[�H�[�L���V�M���J�Y�H�`�Ä�Z�O���W�V�W�\�S�H�[�P�V�U�Z��

Which monitoring protocol?

�;�O�L�� �W�Y�V�[�V�J�V�S�� �M�V�Y�� �T�V�U�P�[�V�Y�P�U�N�� �Y�L�K��

�Z �^ �H �T �W� � �J �Y �H � ` �M�P �Z �O� � �W�V�W� \ �S �H � [ �P �V �U�Z� �

�J�V�U�Z�P�Z�[�Z�� �P�U�� �K�P�Z�[�Y�P�I�\�[�P�U�N�� ������ �:�*�>��

�[�`�W�L���I�H�P�[���S�L�Z�Z���[�Y�H�W�Z��per site spaced 

�V�\�[�� �Y�V�\�N�O�S�`�� �L�]�L�Y�`�� �[�L�U�� �T�L�[�L�Y�Z���� �M�V�Y��

�H�� �������O�V�\�Y�� �[�Y�H�W�W�P�U�N�� �K�\�Y�H�[�P�V�U���� �;�O�L�� 

�Y�L�Z�\�S�[�Z�� �[�O�\�Z�� �V�I�[�H�P�U�L�K�� �H�Y�L�� �L�_�W�Y�L�Z�Z�L�K����

�M�V�Y�� �H�� �N�P�]�L�U�� �Z�P�[�L���� �P�U�� �U�\�T�I�L�Y�Z�� �V�M�� 

�H�]�L�Y�H�N�L���J�H�[�J�O��per���[�Y�H�W�����V�Y���U�\�T�I�L�Y�Z��

of catch per�� �\�U�P�[�� �L�M�M�V�Y�[�� ���*�7�<�,������

�;�O�L�`���J�H�U���I�L���M�\�Y�[�O�L�Y���K�L�[�H�P�S�L�K���H�J�J�V�Y��

�K�P�U�N�� �[�V�� �J�Y�H�`�Ä�Z�O�� �Z�P�a�L�� �N�Y�V�\�W�Z���� �H�U�K��

�J�V�T�W�H�Y�L�K�� �H�J�Y�V�Z�Z�� �Z�P�[�L�Z�� �V�Y�� �^�P�[�O�P�U�� �H��

Figure 32. Modelling of the coef�cient of variation of CPUE (catch per unit effort) 
values as a function of the number of traps per site, for medium-sized cray�sh  
trapped in various Brière canals. Each curve corresponds to one site (Source:  
J-M. Paillisson, CNRS).
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�Z�H�T�L�� �Z�P�[�L�� �H�M�[�L�Y�� �T�\�S�[�P�W�S�L�� �[�Y�H�W�W�P�U�N��

�Z�L�Z�Z�P�V�U�Z�� ���J�Y�V�Z�Z���`�L�H�Y�� �Z�L�Z�Z�P�V�U�Z���� �M�V�Y��

�L�_�H�T�W�S�L����

�-�Y�V�T�� �H�� �W�Y�H�J�[�P�J�H�S�� �W�V�P�U�[�� �V�M�� �]�P�L�^���� �[�O�L��

�H�\�[�O�V�Y�Z�� �Y�L�J�V�T�T�L�U�K�� �[�V�� �W�H�J�R�� �[�O�L��

�J�Y�H�`�Ä�Z�O�� �M�Y�V�T�� �L�H�J�O�� �[�Y�H�W�� �P�U�� �S�H�I�L�S�S�L�K�� 

�W�S�H�Z�[�P�J�� �I�H�N�Z�� �H�U�K�� �N�H�[�O�L�Y�� �[�O�L�T�� �I�`��

�Z�P�[�L���� �^�P�[�O�� �H�� �]�P�L�^�� �[�V�� �[�O�L�� �J�Y�H�`�Ä�Z�O��

�Z�P�a�L�� �T�L�H�Z�\�Y�L�T�L�U�[�� �Z�[�L�W�� �[�O�H�[�� �P�[�� �P�Z�� 

�W�Y�L�M�L�Y�H�I�S�L�� �[�V�� �W�L�Y�M�V�Y�T�� �P�U�� �S�H�I�V�Y�H�[�V�Y�`�� 

�P�U�� �V�Y�K�L�Y�� �U�V�[�� �[�V�� �I�\�Y�K�L�U�� �[�O�L�� �Ä�L�S�K��

�W�O�H�Z�L�����;�^�V���W�L�V�W�S�L���L�X�\�P�W�W�L�K���^�P�[�O���H��

�]�H�U�� �J�H�U�� �Z�L�[�� �H�U�K�� �S�P�M�[�� �[�Y�H�W�Z�� �H�[�� �H�� �Y�H�[�L��

�V�M�� ���� �Z�P�[�L�Z��per�� �K�H� �̀��� �-�V�Y�� �Y�L�K�� �Z�^�H�T�W��

�J�Y�H�`�M�P�Z�O���� �W�Y�P�V�Y�� �H�\�[�O�V�Y�P�Z�H�[�P�V�U�� �P�Z�� 

�Y�L�X�\�P�Y�L�K�� �M�V�Y�� �S�P�]�L�� �[�Y�H�U�Z�W�V�Y�[���� �;�O�P�Z�� 

�W�Y�V�[�V�J�V�S���P�Z���J�\�Y�Y�L�U�[�S�`���P�U���W�Y�L�Z�Z�����0�[���^�P�S�S��

�I�L�� �[�O�L�� �Z�\�I�Q�L�J�[�� �V�M�� �H�� �T�L�[�O�V�K�V�S�V�N�P�J�H�S�� 

� N � \ � P � K � L � � � H � P � T � L � K � � � H � [ � � � T � H � U � H � N � L � Y � Z � �� � 

�J �V�U�Z� \ �S � [ �H�U� [ �Z � � �M�V�Y� � �L �U� ] �P �Y�V�U�T�L �U� [� �

�H�U�K�� �V�[�O�L�Y�� �M�P�L�S�K�� �V�W�L�Y�H�[�V�Y�Z���� �;�O�L�� 

�Y�L�J�V�T�T�L�U�K�H�[�P�V�U�Z�� �Y�L�Z�\�S�[�P�U�N�� �M�Y�V�T��

�[�O�L�� �Z�[�\�K�`�� �S�L�K�� �P�U�� �[�O�L�� �)�Y�P�u�Y�L�� �^�P�S�S�� �V�M��

�J�V�\�Y�Z�L�� �W�Y�V�I�H�I�S�`�� �I�L�� �Y�L�Ä�U�L�K�� �V�U�J�L��

�T�V�U�P�[�V�Y�P�U�N���V�W�L�Y�H�[�P�V�U�Z���P�U���V�[�O�L�Y���Z�P�[�L�Z��

�O�H�]�L�� �I�L�L�U�� �P�T�W�S�L�T�L�U�[�L�K�� �H�U�K�� �O�H�]�L��

�Z�\�W�W�S�P�L�K���U�L�^���M�L�L�K�I�H�J�R�Z��

Environmental DNA, a  
complementary method?

�0�U�� �H�K�K�P�[�P�V�U�� �[�V�� �W�H�Z�Z�P�]�L�� �[�Y�H�W�W�P�U�N���� 

�H�S�[ �L�Y�U�H�[ �P�] �L� � �T�L�[ �O�V�K�Z�� �J�H�U�� � I �L� � 

�L�U�]�P�Z�H�N�L�K�� �[�V�� �J�V�U�[�Y�P�I�\�[�L�� �[�V�� �[�O�L�� 

�T�V�U�P�[�V�Y�P�U�N�� �V�M�� �P�U�]�H�Z�P�]�L�� �J�Y�H�`�Ä�Z�O��

�W�V�W�\�S�H�[�P�V�U�Z���� �:�\�J�O�� �P�Z�� �[�O�L�� �J�H�Z�L�� 

�V�M�� �L�U�]�P�Y�V�U�T�L�U�[�H�S�� �+�5�(�� ���L�+�5�(������

�^�O�P�J�O�� �P�Z�� �Y�L�N�H�Y�K�L�K�� �^�P�[�O�� �P�U�J�Y�L�H�Z�P�U�N��

�P�U�[�L�Y�L�Z�[�� �M�Y�V�T�� �H�X�\�H�[�P�J�� �L�U�]�P�Y�V�U�T�L�U�[�� 

� T � H � U � H � N � L � Y � Z � � � � � ; � O � L � � � H � W � W � Y � V � H � J � O � � � P � Z� � 

�K�L�Y�P�]�L�K�� �M�Y�V�T�� �T�V�S�L�J�\�S�H�Y�� �I�P�V�S�V�N�`�� 

�H�U�K�� �I�P�V�P�U�M�V�Y�T�H�[�P�J�Z�� �[�L�J�O�U�V�S�V�N�P�L�Z���� �0�[��

�J�V�U�Z�P�Z�[�Z�� �P�U�� �[�H�R�P�U�N�� �H�� �^�H�[�L�Y�� �Z�H�T�W�S�L��

�M�Y�V�T���[�O�L���Z�P�[�L���\�U�K�L�Y���Z�[�\�K� �̀����H�U�K���[�O�L�U��

�¸�H�T�W�S�P�M�`�P�U�N�¹�� �[�O�L�� �+�5�(�� �M�Y�H�N�T�L�U�[�Z��

�[�O�H�[���H�Y�L���P�U���P�[�����\�Z�P�U�N���Z�W�L�J�P�Ä�J���W�Y�P�T�L�Y�Z��

���V�U�L�� �W�Y�P�T�L�Y�� �[�`�W�L��per�� �¸�N�Y�V�\�W�¹�� �V�M��

�Z�W�L�J�P�L�Z������ �;�O�L�U�� �[�O�L�� �T�V�S�L�J�\�S�L�Z�� �H�Y�L��

�P�K�L�U�[�P�Ä�L�K���\�Z�P�U�N���H���N�L�U�L�[�P�J���Y�L�M�L�Y�L�U�J�L��

�K�H�[�H�I�H�Z�L�� �H�U�K�� �W�Y�V�]�P�K�L�� �P�U�K�P�J�H�[�P�V�U�Z��

�H�I�V�\�[�� �[�O�L�� �Z�W�L�J�P�L�Z�� �W�Y�L�Z�L�U�[�� �^�P�[�O�P�U��

�[�O�L���L�U�]�P�Y�V�U�T�L�U�[��

�>�P�[�O�P�U�� �[�O�L�� �M�Y�H�T�L�^�V�Y�R�� �V�M�� �[�O�L�� 

�Y�L�Z�L�H�Y�J�O�� �W�Y�V�N�Y�H�T�T�L�� �S�L�K�� �P�U�� �[�O�L��

�)�Y�P�u�Y�L���� �H�� �Z�[�\�K�`�� ��A. Tréguier, Inra 

and Rennes 1 University���� �S�L�K�� �P�U��

�W�H�Y�[�U�L�Y�Z�O�P�W�� �^�P�[�O�� �:�W�`�N�L�U�� �*�V�T�W�H�U�`�� 

�H�P�T�L�K�� �[�V�� �Z�W�L�J�P�M�`�� �[�O�L�� �P�U�[�L�Y�L�Z�[��

of the method, as compared to  

�[�Y�H�W�W�P�U�N�����^�P�[�O�P�U���[�O�L���M�Y�H�T�L�^�V�Y�R���V�M���H�� 

�S�H�Y�N�L���Z�J�H�S�L�� �Z�\�Y�]�L�`�� �V�M�� �[�O�L�� �W�Y�L�Z�L�U�J�L��

�V�M�� �Y�L�K�� �Z�^�H�T�W�� �J�Y�H�`�Ä�Z�O���� �;�O�L�� �[�^�V��

�T�L�[�O�V�K�Z�� �^�L�Y�L�� �Z�[�\�K�P�L�K�� �P�U�� �W�H�Y�H�S�S�L�S��

�P�U�� �������� �W�V�U�K�Z�� �P�U�� �[�O�L�� �)�Y�P�u�Y�L���� �0�[�� �^�H�Z��

�V�U�L�� �V�M�� �[�O�L�� �]�L�Y�`�� �Ä�Y�Z�[�� �Z�[�\�K�P�L�Z�� �[�O�H�[��

�\�Z�L�K�� �[�O�L�� �T�L�[�O�V�K�� �M�V�Y�� �P�U�]�L�Y�[�L�I�Y�H�[�L�� 

�K�L�[�L�J�[�P�V�U���� �-�V�Y�� �L�H�J�O�� �W�V�U�K���� �L�+�5�(��

�K�L�[�L�J�[�P�V�U�� �^�H�Z�� �W�L�Y�M�V�Y�T�L�K�� �M�Y�V�T�� �Z�P�_��

�^�H�[�L�Y���Z�\�I���Z�H�T�W�S�L�Z���[�H�R�L�U���H�J�Y�V�Z�Z���[�O�L��

�^�O�V�S�L�� �W�L�Y�P�T�L�[�L�Y�"�� �L�H�J�O�� �Z�\�I���Z�H�T�W�S�L��

�^�H�Z�� �J�V�T�W�V�Z�L�K�� �V�M�� ������ �Z�H�T�W�S�P�U�N�Z�� �V�M��

������ �T�S�� �V�M�� �^�H�[�L�Y�� �L�H�J�O���� �;�Y�H�W�W�P�U�N�� �^�H�Z��

�W�L�Y�M�V�Y�T�L�K�� �H�M�[�L�Y�� �^�H�[�L�Y�� �Z�H�T�W�S�P�U�N�� �P�U��

�V�Y�K�L�Y�� �[�V�� �S�P�T�P�[�� �J�V�U�[�H�T�P�U�H�[�P�V�U�� �Y�P�Z�R�Z����

�M�V�S�S�V�^�P�U�N�� �[�O�L�� �W�Y�V�[�V�J�V�S�� �W�Y�L�Z�L�U�[�L�K��

�H�I�V�]�L��� � �;�Y�H�W�W�L�K�� �J�Y�H�`�M�P�Z�O�� �^�L�Y�L�� 

�K�P�Z�[�Y�P�I�\�[�L�K���P�U�[�V���[�^�V���Z�P�a�L���J�S�H�Z�Z�L�Z��

�;�O�L�� �Y�L�Z�\�S�[�Z�� �H�Y�L�� �J�V�U�[�Y�H�Z�[�P�U�N���� �6�\�[�� 

�V�M�� �[�O�L�� �������� �W�V�U�K�Z�� �Z�[�\�K�P�L�K���� ������ �^�L�Y�L��

�M�V�\�U�K�� �J�Y�H�`�Ä�Z�O���M�Y�L�L�� �I�`�� �[�Y�H�W�W�P�U�N�� 

�H�U�K�� �L�+�5�(�"�� ������ �V�[�O�L�Y�Z�� �^�L�Y�L�� �M�V�\�U�K��

�¸�W�V�Z�P�[�P�]�L�¹�� �I�`�� �[�O�L�� �[�^�V�� �T�L�[�O�V�K�Z���� 

�)�\�[�� �M�V�Y�� �[�O�L�� ������ �Y�L�T�H�P�U�P�U�N�� �W�V�U�K�Z����

�J�V�U�[�Y�H�K�P�J�[�V�Y�`�� �Y�L�Z�\�S�[�Z�� �^�L�Y�L�� �M�V�\�U�K�!��

�P�U�� ������ �W�V�U�K�Z���� �J�Y�H�`�Ä�Z�O�� �^�L�Y�L�� �J�H�\�N�O�[��

�I�\�[�� �[�O�L�P�Y�� �+�5�(�� �^�H�Z�� �U�V�[�� �K�L�[�L�J�[�L�K����

�-�V�Y���[�O�L���Y�L�T�H�P�U�P�U�N���W�V�U�K�Z�����P�[���^�H�Z���[�O�L��

�Y�L�]�L�Y�Z�L�!�� �+�5�(�� �^�H�Z�� �K�L�[�L�J�[�L�K���� �I�\�[��

�U�V���J�Y�H�`�Ä�Z�O���^�L�Y�L���[�Y�H�W�W�L�K�����(���M�\�Y�[�O�L�Y��

�H�U�H�S�`�Z�P�Z�� �Y�L�]�L�H�S�L�K�� �[�O�H�[�� �[�O�L�� �W�V�U�K�Z��

�^�O�L�Y�L�� �J�Y�H�`�Ä�Z�O�� �+�5�(�� �^�H�Z�� �K�L�[�L�J�[�L�K�� 

�I�\�[�� �U�V�� �P�U�K�P�]�P�K�\�H�S�Z�� �^�L�Y�L�� �J�H�\�N�O�[��

�^�L�Y�L�� �Z�T�H�S�S�� �W�V�U�K�Z�� �[�O�H�[�� �K�P�Z�W�S�H�`�L�K��

�O�P�N�O�� �Z�P�S�[�P�U�N���P�U�� �Y�H�[�L�Z���� �(�K�K�P�[�P�V�U�H�S�S� �̀��� 

�[�O�L�� �W�V�U�K�Z�� �^�O�L�Y�L�� �+�5�(�� �M�Y�V�T�� 

�[�O�L�� �Z�W�L�J�P�L�Z�� �^�H�Z�� �K�L�[�L�J�[�L�K�� �^�L�Y�L�� 

�L�U�]�P�Y�V�U�T�L�U�[�Z�� �[�O�H�[�� �O�H�Y�I�V�\�Y�L�K�� 

�O�P�N�O�L�Y�� �H�]�L�Y�H�N�L�� �U�\�T�I�L�Y�Z�� �V�M�� 

�Z�W�L�J�P�T�L�U�Z���� �H�U�K�� �T�V�Z�[�S�`�� �`�V�\�U�N��

�J�Y�H�`�Ä�Z�O��
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For two days, the �rst French meetings on exotic invasive cray�sh gathered nearly 

120 participants from diverse backgrounds at Saint Lyphard: research organisations, 

consultants for environment, associations, professional �shermen, devolved State 

services, local and conurbation authorities. Through thirty-odd oral presentations, 

and often passionate ensuing debates, the seminar provided the opportunity to 

share the latest pieces of knowledge about the subject, as it has become a major 

concern for numerous managers and aquatic environment stakeholders in the last 

few years.

Starting from a description of present knowledge on invasive cray�sh species in 

France, their biology and recent changes in their distribution, a whole set of new 

data was brought in for a better understanding of the ways they colonize natural 

environments and the resulting impacts. These data mainly result from studies led 

in the Brière and the Camargue on red swamp cray�sh; they con�rm and more  

particularly provide details about the extent of the consequences of these biological 

invasions on colonized environments. 

First, on native cray�sh, which are the victims of invasive species’ competition 

and of their propagating the lethal disease aphanomycosis. But also on the natural 

balance of colonized environments altogether: red swamp cray�sh actually disrupt 

foodwebs to the detriment of numerous species – plants and benthic invertebrates 

in the �rst place. These different impacts are likely to place France in an awkward 

position as to the enactment of the European directives on water and on the fauna 

and �ora, which respectively aim to bring surface waters back to a good condition 

(or keep them so) and to preserve habitats and natural heritage species (including 

native cray�sh). Finally, socio-economic activities are potentially affected by these 

proliferations, as suggested by one of the very �rst sociological surveys about the 

subject, led in the Camargue.
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In all cases, preventing new introductions of invasive cray�sh into so far  

cray�sh-free basins is obviously a key management stake for the preservation 

of aquatic biodiversity. Ef�cient regulations are of course an indispensable tool  

to contribute to prevention. The present regulatory framework was the subject of  

numerous discussions during the seminar and was consensually considered as  

inadequate. The scienti�c and naturalist community is presently assessing the  

modalities for calling to public authorities on a national scale in order to have true 

water police measures implemented regarding exotic cray�sh. Besides, preventing 

new invasions implies pursuing with the still recent effort undertaken in France to 

make the different stakeholders aware of the problem: managers, anglers, aquarists, 

but also the general public. In that respect, the public conference that was given  

at Saint-Lyphard the day before the seminar started, in front of a large audience 

composed of teenagers, pensioners, inhabitants of the Brière marsh and citizens  

who felt concerned, was an encouraging success. In the near future, other events 

of the same type, but also a broad distribution of popularisation documents,  

identi�cation guides or articles in the non-specialised press, could help the civil  

society become more aware of the stakes related to these biological invasions.

Red swamp cray�sh, signal cray�sh, and other species, present or to come,  

are going to inhabit our freshwaters for a long time. The research and management  

effort they demand will also have to be maintained over time. In June 2013, the 

Saint-Lyphard seminar was the starting point of a re�ection and action network  

on a national scale, about the complex issue of invading exotic cray�sh. This 

young community will have to establish strong, sustainable and constructive links  

in order to successfully work for the preservation and restoration of aquatic  

environments.

A growing need for tools and methods for eradicating or regulating invasive cray�sh 

populations is currently emerging in response to the severity of their impacts.  

De�nitely operational, the Saint-Lyphard seminar granted much time to the  

possible modes of management in the face of these invasions. After an overview of the  

scienti�c studies led across Europe, various feedbacks from experiments in France 

were presented – systematic trapping, pond drying, mechanical sterilisation of 

males, biological control using predators or modi�cation of construction works  

to prevent colonization… From Vosges ponds to Ardèche brooks, from Brenne 

ponds to Brière or Camargue marshes, the diversity of the management approaches 

investigated testi�es for a volontarist consideration of the issue, and for the  

dynamism of the scienti�c stakeholders and managers involved: thus France  

imposes itself as a leading country in Europe for the management of exotic cray�sh 

invasions.   

As for the results of these �eld actions, they are rather mitigated and underline 

how hard it is to control invasive exotic cray�sh. Eradicating localised populations  

seems possible, at the cost of a joint and determined action, in closed ponds  

or little streams, especially at the early stages of invasion. But in large, open  

(canals, marshes, long streams) and/or highly colonized habitats, eliminating invasive  

species appears to be out of reach. Regulation or control measures fail due to 

the strong dynamics of these populations – particularly in the case of red swamp 

cray�sh. The research effort is being pursued. New tools are created and there is 

still room for improvement. But judging from experience, no “cure-all” method is 

available: the best results will be obtained, depending on the local parameters of the 

invaded site and the ecological stakes it implies, by combining several strategies 

implemented in the light of a cost-bene�t analysis.
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