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INTRODUCTION
The three main standard methods used to mitigate the potential impacts of airgun and sonar 

sound on marine mammals are:

Implementation of operational procedures (e.g. ‘soft start’ – where sound levels are gradually increased over time); 
Implementation of real-time mitigation measures (e.g. shut-down); and,
Time/area planning of surveys to avoid marine mammals.

There is considerable variation in operational and real-time measures and species included in seismic mitigation guidelines 
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there is currently a total lack of effective real-time mitigation at night/poor weather, or for elusive species such as Kogia and 
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DEFINING KEY MARINE MAMMAL HABITAT
Key habitat is usually described as breeding, feeding and migrating areas, 
�G�H�¿�Q�L�W�L�R�Q�V���W�K�D�W���D�U�H���P�R�V�W���U�H�D�G�L�O�\���D�S�S�O�L�H�G���W�R���E�D�O�H�H�Q���Z�K�D�O�H���V�S�H�F�L�H�V�������2�W�K�H�U��
�F�H�W�D�F�H�D�Q�V���H���J�����R�F�H�D�Q�L�F���R�G�R�Q�W�R�F�H�W�H�V���P�D�\���E�H���Z�L�G�H���U�D�Q�J�L�Q�J���D�Q�G���L�Q�K�D�E�L�W���L�O�O��
�G�H�¿�Q�H�G���R�U���S�R�R�U�O�\���V�X�U�Y�H�\�H�G���N�H�\���K�D�E�L�W�D�W�������<�H�W���V�H�L�V�P�L�F���D�Q�G���V�R�Q�D�U���D�F�W�L�Y�L�W�L�H�V���D�U�H��
�S�H�U�P�L�W�W�H�G���W�R���F�R�Q�W�L�Q�X�H���L�Q���V�X�F�K���D�U�H�D�V���G�X�H���W�R���W�K�H���O�D�F�N���R�I���\�H�D�U���U�R�X�Q�G���V�F�L�H�Q�W�L�¿�F��
�G�D�W�D���W�R���S�U�R�Y�H���P�D�U�L�Q�H���P�D�P�P�D�O���X�V�D�J�H�������6�R�P�H���D�U�H�D�V���D�U�H���N�Q�R�Z�Q���W�R���F�R�Q�W�D�L�Q��
high densities of a range of species, for example shelf edge habitat in the 
�%�D�\���R�I���%�L�V�F�D�\���D�Q�G���W�K�H���*�X�O�I���R�I���0�H�[�L�F�R�����6�X�F�K���D�U�H�D�V���V�K�R�X�O�G���E�H���D�Y�R�L�G�H�G���I�R�U��
�D�Q�W�K�U�R�S�R�J�H�Q�L�F���V�R�X�Q�G���X�V�H��

DEFINING KEY MARINE MAMMAL SPECIES
�6�S�H�F�L�H�V�����R�U���S�R�S�X�O�D�W�L�R�Q�V�����F�R�Q�V�L�G�H�U�H�G���Y�X�O�Q�H�U�D�E�O�H�����H�Q�G�D�Q�J�H�U�H�G���R�U���F�U�L�W�L�F�D�O�O�\��
�H�Q�G�D�Q�J�H�U�H�G���E�\���W�K�H���,�8�&�1���V�K�R�X�O�G���P�H�U�L�W���S�D�U�W�L�F�X�O�D�U���D�W�W�H�Q�W�L�R�Q�������)�R�U���H�[�D�P�S�O�H����
seismic surveys are permitted in the only known feeding ground of the 
�F�U�L�W�L�F�D�O�O�\���H�Q�G�D�Q�J�H�U�H�G���:�H�V�W�H�U�Q���J�U�D�\���Z�K�D�O�H���R�I�I���1�(���6�D�N�K�D�O�L�Q���,�V�O�D�Q�G�����:�H�O�O�H�U��
�H�W���D�O���������������������D�Q�G���W�K�H���1�:���$�W�O�D�Q�W�L�F���E�U�H�H�G�L�Q�J���J�U�R�X�Q�G�V���R�I���W�K�H���H�Q�G�D�Q�J�H�U�H�G��
�Q�R�U�W�K�H�U�Q���U�L�J�K�W���Z�K�D�O�H���D�U�H���S�U�R�S�R�V�H�G���8�6���1�D�Y�\���P�L�O�L�W�D�U�\���V�R�Q�D�U���W�U�L�D�O���V�L�W�H�V����
When an area is used by a nationally/ internationally high proportion of a 
�W�K�U�H�D�W�H�Q�H�G���V�S�H�F�L�H�V�����H���J�����1�R�U�W�K�H�U�Q���E�R�W�W�O�H�Q�R�V�H���Z�K�D�O�H�V���L�Q���W�K�H���*�X�O�O�\�����1�R�Y�D��
�6�F�R�W�L�D�����L�W���V�K�R�X�O�G���E�H���F�R�Q�V�L�G�H�U�H�G���N�H�\���K�D�E�L�W�D�W���D�Q�G���S�U�R�W�H�F�W�L�R�Q���L�P�S�O�H�P�H�Q�W�H�G��

TEMPORAL VERSUS SPATIAL
Effective mitigation begins at the survey planning stage
�6�H�Q�V�L�W�L�Y�H���D�U�H�D�V���D�U�H���U�D�U�H�O�\���F�O�H�D�U�O�\���G�H�¿�Q�H�G���L�Q���H�[�L�V�W�L�Q�J���J�X�L�G�H�O�L�Q�H
�6�S�D�W�L�R���W�H�P�S�R�U�D�O���D�Y�R�L�G�D�Q�F�H���R�I���N�H�\���K�D�E�L�W�D�W���U�H�P�D�L�Q�V���W�K�H���P�R�V�W���H�I�I�H�F�W�L�Y�H��
precautionary measure to protect marine mammals from sound
�6�S�D�W�L�D�O���D�Y�R�L�G�D�Q�F�H���R�I���D���S�D�U�W�L�F�X�O�D�U���J�H�R�J�U�D�S�K�L�F�D�O���D�U�H�D���L�V���U�H�O�D�W�L�Y�H�O�\
straightforward
Temporal avoidance (where a closed season is implemented at times
when marine mammals inhabit the area) requires detailed management

�� �S�O�D�Q�V���E�D�V�H�G���R�Q���V�F�L�H�Q�W�L�¿�F���V�X�U�Y�H�\�V
User funding should be forthcoming to conduct the necessary surveys

Spatio-temporal management in action
�$�Q���X�Q�S�U�H�F�H�G�H�Q�W�H�G���������Q�D�X�W�L�F�D�O���P�L�O�H���P�R�U�D�W�R�U�L�X�P���H�[�W�H�Q�G�V���D�U�R�X�Q�G���W�K�H���&�D�Q�D�U�\���,�V�O�D�Q�G�V��
for protection of its marine life from naval sonar, following repeated whale strandings 
�D�Q�G���U�H�V�X�O�W�L�Q�J���S�X�E�O�L�F���S�U�H�V�V�X�U�H�����6�W�U�L�F�W���V�H�L�V�P�L�F���V�X�U�Y�H�\���F�O�R�V�H�G���V�H�D�V�R�Q�V���D�U�H���L�P�S�O�H�P�H�Q�W�H�G��
in Brazil where prohibited areas exist for breeding humpback (Jul–Nov) and southern 
�U�L�J�K�W���Z�K�D�O�H�V�����-�X�Q�±�'�H�F�������Q�H�V�W�L�Q�J���D�U�H�D�V���I�R�U���P�D�U�L�Q�H���W�X�U�W�O�H�V�����2�F�W�±�)�H�E�����D�Q�G���P�D�Q�D�W�H�H��
�K�D�E�L�W�D�W�����6�H�S�±�0�D�\�����V�R�P�H���D�U�H�D�V���S�H�U�P�D�Q�H�Q�W�O�\���F�O�R�V�H�G�������,�%�$�0�$������������������

ONGOING MANAGEMENT
�0�D�Q�D�J�H�P�H�Q�W���V�R�O�X�W�L�R�Q�V���I�R�U���Z�L�G�H���U�D�Q�J�L�Q�J���V�S�H�F�L�H�V���U�H�T�X�L�U�H���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���F�R�Q�V�L�G�H�U�D�W�L�R�Q����
�D�Q�G���P�X�V�W���E�H���F�R�O�O�D�E�R�U�D�W�L�Y�H���D�Q�G���P�X�O�W�L���I�D�F�H�W�H�G�����1�D�Y�D�O���V�R�Q�D�U���D�Q�G���V�H�L�V�P�L�F���V�X�U�Y�H�\�V���P�X�V�W��
be managed in domestic waters, areas repeatedly (including bi-annually) surveyed, 
�D�Q�G���L�Q���W�K�H���K�L�J�K���V�H�D�V�����0�D�Q�D�J�H�P�H�Q�W���V�K�R�X�O�G���E�H���L�Q�W�H�J�U�D�W�H�G���L�Q�W�R���H�D�U�O�\���S�O�D�Q�Q�L�Q�J���V�W�D�J�H�V��
�D�Q�G���V�W�D�W�H�G���F�O�H�D�U�O�\���L�Q���J�R�Y�H�U�Q�P�H�Q�W�D�O���O�L�F�H�Q�V�L�Q�J���G�R�F�X�P�H�Q�W�V���I�R�U���P�D�[�L�P�X�P���H�I�I�H�F�W����
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CONCLUSIONS 
�7�L�P�H���$�U�H�D���F�O�R�V�X�U�H�V���V�K�R�X�O�G���E�H���L�P�S�O�H�P�H�Q�W�H�G���F�D�V�H���E�\���F�D�V�H
�3�U�H�G�L�F�W�L�Y�H���V�S�D�W�L�D�O���P�R�G�H�O�L�Q�J���R�I���N�H�\���K�D�E�L�W�D�W�V���L�V���D���Q�H�Z���D�Q�G���S�R�Z�H�U�I�X�O���W�R�R�O���W�K�D�W���P�D�\���D�V�V�L�V�W���L�Q
establishing closed areas
�/�R�Q�J���W�H�U�P���¿�H�O�G���G�D�W�D���L�V���W�K�H���P�R�V�W���D�S�S�U�R�S�U�L�D�W�H���P�H�W�K�R�G���R�I���G�H�W�H�U�P�L�Q�L�Q�J���µ�N�H�\�¶���P�D�U�L�Q�H���P�D�P�P�D�O���K�D�E�L�W�D�W
The most effective and precautionary mitigation technique to avoid potential impacts of
anthropogenic sound on marine mammals is spatio-temporal management to avoid densities of,

�� �R�U���S�D�U�W�L�F�X�O�D�U�O�\���Y�X�O�Q�H�U�D�E�O�H�����P�D�U�L�Q�H���P�D�P�P�D�O�V��
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Time-Area closures to anthropogenic sound use have been implemented in 
some regions to protect breeding populations of humpbacks and turtles.


