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�-�t�h�-�t�b�m�b�|�‹ �†�v�b�m�] �- �$�b�|�u�-�m�7�o �v�v�v �P���;�|�u�o�_�l�Q �-�m�7 �$�b�|�u�b�r�†�u �1�P�����t�Q �P�‰�b�|�_ �- 

�1�o�m�1�;�m�|�u�-�|�b�o�m �o�= �•�•�• �l�l�o�t ���́ �• �Q�: �)�;  �7�;�=�b�m�;�7 �|�b�|�u�-�|�b�o�m �1�o�m�|�u�o�t�v �‰�b�|�_ 

�‰�-�|�;�u �v�-�l�r�t�;�v �1�o�t�t�;�1�|�;�7 �0�;�=�o�u�; �1�o�u�-�t �b�m�1�†�0�-�|�b�o�m�v�: �)�;  �1�-�t�1�†�t�-�|�;�7 

�1�-�t�1�b�=�b�1�-�|�b�o�m �u�-�|�;�v �0�-�v�;�7 �o�m �|�_�; �7�b�=�=�;�u�;�m�1�; �0�;�|�‰�;�;�m �|�o�|�-�t �-�t�h�-�t�b�m�b�|�‹ 

�-�| �|�_�; �0�;�]�b�m�m�b�m�] �-�m�7 �;�m�7 �o�= �;�-�1�_ �b�m�1�†�0�-�|�b�o�m �r�;�u�b�o�7 �P�È���$�Q �P�	�b�1�h�v�o�m 

�;�| �-�t�:�7 �‘�•�•�•�Q�: �"�r�;�1�b�=�b�1�-�t�t�‹�7 �‰�; �-�v�v�†�l�;�7 �|�_�-�| �o�m�; �l�o�t�; �o�= ���-���� 3 is 

�r�u�o�7�†�1�;�7 �‰�_�;�m �-�t�h�-�t�b�m�b�|�‹ �P�È���$�Q �7�u�o�r�v �0�‹ �|�‰�o �l�o�t�;�v �-�1�u�o�v�v �- �=�b�Š�;�7 

�|�b�l�; �r�;�u�b�o�7 �P�Èt�Q �P�b�:�;�:�7 �´�È���$�F�‘�Èt�Q�7 �-�m�7 �|�_�;�m �‰�; �l�†�t�|�b�r�t�b�;�7 �|�_�; �u�;�v�†�t�| 

�‰�b�|�_ �v�;�-�‰�-�|�;�u �7�;�m�v�b�|�‹ �P� sw�8 �b�:�;�:�7 �•�:�•�‘�” �h�] ���́ �• �Q�: �$�o �o�0�|�-�b�m �- �1�-�t�1�b�=�b�1�-�J

�|�b�o�m �u�-�|�; �r�;�u �v�†�u�=�-�1�; �-�u�;�-�7 �‰�; �7�b�ˆ�b�7�;�7 �o�†�u �u�;�v�†�t�| �0�‹ �1�o�u�-�t �v�†�u�=�-�1�; �-�u�;�- 

�P�=�o�u �v�†�u�=�-�1�; �-�u�;�- �1�-�t�1�†�t�-�|�b�o�m�v�7 �v�;�; �"�;�1�|�b�o�m �‘�:�” ���o�t�o�m�‹�J�v�b�Œ�; �;�v�|�b�l�-�|�b�o�m 

�†�v�b�m�] �r�_�o�|�o�]�u�-�l�l�;�|�u�‹�Q�: �
�b�m�-�t�t�‹�7 �‰�; �1�o�m�ˆ�;�u�|�;�7 �|�_�; �u�;�v�†�t�|�b�m�] �ˆ�-�t�†�; 

�=�u�o�l �l�o�t �1�l�́ �‘  h�́ �• �|�o �] �1�l�́ �‘  h�́ �• �0�-�v�;�7 �o�m �|�_�; �l�o�t�-�u �l�-�v�v �o�= ���-����3 

�P�] �l�o�t�́ �• �Q�:

�‘�:�”�J|�J ���o�t�o�m�‹�J�v�b�Œ�;���;�v�|�b�l�-�|�b�o�m���†�v�b�m�]���r�_�o�|�o�]�u�-�l�l�;�|�u�‹

���=�|�;�u �;�-�1�_ �v�;�| �o�= �b�m�1�†�0�-�|�b�o�m�v�7 �‰�; �|�o�o�h �•�•�• �|�o �‘�•�• �o�ˆ�;�u�t�-�r�r�b�m�] �_�b�]�_�J

�u�;�v�o�t�†�|�b�o�m �r�_�o�|�o�v �P�’�•�• �7�r�b�Q �o�= �;�-�1�_ �1�o�t�o�m�‹�: �$�_�; �r�_�o�|�o�v �‰�;�u�; �†�v�;�7 �|�o 

�1�o�m�v�|�u�†�1�| �’�	  �l�o�7�;�t�v �†�v�b�m�] �|�_�; ���]�b�v�o�=�| ���_�o�|�o�"�1�-�m �v�o�=�|�‰�-�u�; �P���]�b�v�o�=�|�7 

�‘�•�•�u�Q�7 �‰�_�b�1�_ �-�t�t�o�‰�;�7 �†�v �|�o �t�†�-�m�|�b�=�‹ �|�_�; �’�	  �t�b�ˆ�b�m�] �v�†�u�=�-�1�; �-�u�;�- �o�= 

�;�-�1�_ �1�o�t�o�m�‹ �P���-�u�‰�b�m �;�| �-�t�:�7 �‘�•�•�”�Q�: �)�;  �‰�o�u�h�;�7 �‰�b�|�_ �’�	  �v�†�u�=�-�1�; �-�u�;�- 

�u�-�|�_�;�u �|�_�-�m �r�t�-�m�-�u �-�u�;�- �|�o �-�ˆ�o�b�7 �o�ˆ�;�u�;�v�|�b�l�-�|�b�m�] �1�o�u�-�t �1�-�t�1�b�=�b�1�-�|�b�o�m�: 

�$�o �;�m�v�†�u�; �u�;�r�u�o�7�†�1�b�0�b�t�b�|�‹�7 �‰�; �-�t�v�o �7�;�=�b�m�;�7 �|�_�; ���o�u�-�t �"�_�-�7�o�‰ ���u�;�- 

�P���u�o�|�|�o�t�b �;�| �-�t�:�7 �‘�•�‘�•�Q �|�o �;�Š�r�-�m�7 �|�_�; �-�r�r�t�b�1�-�|�b�o�m �o�= �o�†�u �;�v�|�b�l�-�|�;�v�: ���t�t 

�1�o�u�-�t �1�o�t�o�m�b�;�v �Pn = �’�v�“�Q �‰�;�u�; �|�_�;�m �r�t�-�1�;�7 �b�m �- �t�-�u�]�; �_�o�t�7�b�m�] �-�t�†�-�u�b�†�l 

�P�=�o�u �- �l�-�Š�b�l�†�l �o�= �‘ �‰�;�;�h�v�Q �-�m�7 �†�t�|�b�l�-�|�;�t�‹ �u�;�|�†�u�m�;�7 �|�o �|�_�; �o�†�|�;�u �u�;�;�=�:

�‘�:�u�J|�J ���o�7�;�t�b�m�]���r�_�‹�v�b�o�t�o�]�b�1�-�t���u�-�|�;�v

���;�=�o�u�; �-�m�-�t�‹�Œ�b�m�] �|�_�; �7�-�|�-�7 �‰�; �u�;�l�o�ˆ�;�7 �7�-�|�- �r�o�b�m�|�v �b�= �P�-�Q �- �1�o�u�-�t �1�o�t�J

�o�m�‹ �;�Š�_�b�0�b�|�;�7 �- �m�;�]�-�|�b�ˆ�; �1�-�t�1�b�=�b�1�-�|�b�o�m �u�-�|�; �P�b�:�;�:�7 �7�b�v�v�o�t�†�|�b�o�m�Q�7 �P�0�Q �|�_�; 

�|�-�m�h �|�;�l�r�;�u�-�|�†�u�; �7�u�o�r�r�;�7 �0�;�t�o�‰ �‘�•�f�� �o�u �-�0�o�ˆ�; �’�•�f�� �P�b�:�;�:�7 �=�-�b�t�†�u�; 

�o�= �|�_�; �|�-�m�h �1�o�o�t�b�m�] �o�u �_�;�-�|�b�m�] �v�‹�v�|�;�l�v�Q�7 �o�u �P�1�Q �|�_�; �t�b�m�;�-�u �=�b�| �o�= �� 2 

�1�o�m�1�;�m�|�u�-�|�b�o�m�v �o�ˆ�;�u �|�b�l�; �|�o �t�†�-�m�|�b�=�‹ �u�;�v�r�b�u�-�|�b�o�m �o�u �m�;�| �r�_�o�|�o�J

�v�‹�m�|�_�;�v�b�v �u�-�|�;�v �;�Š�_�b�0�b�|�;�7 �-�m R2 �ˆ�-�t�†�; �t�o�‰�;�u �|�_�-�m �•�:�v �P���o�t�0�7 �‘�•�•�v�Q�: 

�$�_�;�u�;�=�o�u�;�7 �7�†�; �|�o �-�m �;�t�†�b�r�l�;�m�| �l�-�t�=�†�m�1�|�b�o�m �b�m�ˆ�o�t�ˆ�b�m�] �‰�-�|�;�u �v�†�r�r�t�‹ 

�b�m �"�;�r�|�;�l�0�;�u�7 �|�;�l�r�;�u�-�|�†�u�;�v �v�†�r�;�u�v�;�7�;�7 �’�•�f��  �-�| �v�;�ˆ�;�u�-�t �|�b�l�; �r�o�b�m�|�v�: 

���o�m�v�;�t�†�;�m�|�t�‹�7 �=�o�u �7�-�|�- �-�m�-�t�‹�v�b�v�7 �‰�; �7�b�v�1�-�u�7�;�7 �l�;�-�v�†�u�;�l�;�m�|�v �o�ˆ�;�u 

�|�_�o�v�; �“ �‰�;�;�h�v �b�m �"�;�r�|�;�l�0�;�u �P�b�:�;�:�7 �‘�”�w �o�= �|�_�; �7�-�|�-�7 �b�m�1�t�†�7�b�m�] �–�u �1�o�u�-�t 

�1�o�t�o�m�b�;�v�Q�: �)�;  �u�;�l�o�ˆ�;�7 �-�m �-�7�7�b�|�b�o�m�-�t �v�w �o�= �o�†�u �7�-�|�- �=�o�t�t�o�‰�b�m�] �|�_�; 

�u�;�1�o�l�l�;�m�7�-�|�b�o�m �o�= ���o�t�0 �P�‘�•�•�v�Q �-�m�7 �- �=�†�u�|�_�;�u �‘�w �o�= �o�†�u �7�-�|�- �7�†�; �|�o 

�m�;�]�-�|�b�ˆ�; �1�-�t�1�b�=�b�1�-�|�b�o�m �u�-�|�;�v�: �
�o�t�t�o�‰�b�m�] �|�_�b�v �t�†�-�t�b�|�‹ �1�o�m�|�u�o�t �r�u�o�1�;�7�†�u�;�7 

�‰�; �u�;�|�-�b�m�;�7 �‘�”�• �o�†�| �o�= �’�v�“ �P�u�”�w�Q �o�= �7�-�|�- �r�o�b�m�|�v �=�o�u �|�_�; �-�m�-�t�‹�v�b�v�:

�)�;  �-�r�r�t�b�;�7 ���-�‹�;�v�b�-�m �l�o�7�;�t�v �|�o �;�v�|�b�l�-�|�; �|�_�; �u�;�t�-�|�b�o�m�v�_�b�r �0�;�J

�|�‰�;�;�m �1�o�t�o�m�‹ �v�†�u�=�-�1�; �-�u�;�- �-�m�7 �;�-�1�_ �r�_�‹�v�b�o�t�o�]�b�1�-�t �u�-�|�; �o�m �|�_�; �m�-�|�†�u�-�t 

�t�o�] �v�1�-�t�; �†�v�b�m�] �|�_�; �! �r�-�1�h�-�]�; brms �P��	Á�u�h�m�;�u�7 �‘�•�•�•�Q�: ���†�u �l�o�7�;�t�v �‰�;�u�; 

�v�r�;�1�b�=�b�;�7 �‰�b�|�_ �|�_�; �=�o�t�t�o�‰�b�m�] �v�|�u�†�1�|�†�u�;�9
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where ��
�
� � ��

�
  � b� v  � |� _� ;  � m� -� |� †� u� -� t  � t� o� ]� -� u� b� |� _� l  � o� =  � |� _� ;  � u� -� |� ;  � o� =  � 1� -� t� 1� b� =� b� 1� -� |� b� o� m 

�P�h�] �_�́ �• �Q�7 �� 2 �1�o�m�v�†�l�r�|�b�o�m �P�l�] �_�́ �• �Q�7 �o�u �� 2 �r�u�o�7�†�1�|�b�o�m �P�l�] �_�́ �• �Q �o�= �v�r�;�1�b�;�v �  

�-�m�7 �b�m�7�b�ˆ�b�7�†�-�t � ; ��
�
� �

�
 �b�v �|�_�; �m�-�|�†�u�-�t �t�o�]�-�u�b�|�_�l �o�= �t�b�ˆ�; �1�o�u�-�t �v�†�u�=�-�1�; �-�u�;�- 

�P�1�l2�Q�8 ��� � � �b�v �|�_�; �-�l�o�m�]�J�v�r�;�1�b�;�v �-�ˆ�;�u�-�]�; �b�m�|�;�u�1�;�r�| �o�m �|�_�; �m�-�|�†�u�-�t �t�o�] 

�v�1�-�t�;�8 �  �b�v �|�_�; �-�l�o�m�]�J�v�r�;�1�b�;�v �-�ˆ�;�u�-�]�; �v�b�Œ�; �v�1�-�t�b�m�] �v�t�o�r�; �P�b�:�;�:�7 �;�Š�r�o�m�;�m�| 

�o�m �|�_�; �m�-�|�†�u�-�t �v�1�-�t�;�Q�8 � � �b�v �- �ˆ�;�1�|�o�u �1�o�l�r�u�b�v�b�m�] �  �t�;�ˆ�;�t�v �o�= �v�r�;�1�b�;�v �Pn = �u�Q�7 

�‰�_�b�1�_�7 �b�m �|�†�u�m�7 �1�u�;�-�|�; �- �_�b�;�u�-�u�1�_�b�1�-�t �l�-�|�u�b�Š �  �o�= �  �u�o�‰�v �-�m�7 �|�‰�o �1�o�t�†�l�m�v�7 

�u�;�v�r�;�1�|�b�ˆ�;�t�‹�7 �u�;�r�u�;�v�;�m�|�b�m�] �v�r�;�1�b�;�v�J�t�;�ˆ�;�t �-�7�7�b�|�b�ˆ�; �7�;�ˆ�b�-�|�b�o�m�v �=�u�o�l ��� � � 

�-�m�7 � ; �  �b�v �|�_�; ���_�o�t�;�v�h�‹ �=�-�1�|�o�u �o�= �|�_�; �1�o�u�u�;�t�-�|�b�o�m �l�-�|�u�b�Š �0�;�|�‰�;�;�m �|�_�; 

�_�b�;�u�-�u�1�_�b�1�-�t �;�=�=�;�1�|�v�7 �  �b�v �|�_�; �|�‰�o�J�0�‹�J�|�‰�o �7�b�-�]�o�m�-�t �l�-�|�u�b�Š�7 �=�o�u �‰�_�b�1�_ �|�_�; 

�7�b�-�]�o�m�-�t �b�v �- �ˆ�;�1�|�o�u �o�= �-�l�o�m�]�J�v�r�;�1�b�;�v �v�|�-�m�7�-�u�7 �7�;�ˆ�b�-�|�b�o�m�v �P� � �T�Q�7 �-�m�7 � �  

�b�v �-�m � �J�0�‹�J�|�‰�o �l�-�|�u�b�Š �o�= �v�|�-�m�7�-�u�7�b�Œ�;�7 �_�b�;�u�-�u�1�_�b�1�-�t �;�=�=�;�1�|�v�: �$�_�; �r�u�b�o�u 

�v�-�l�r�t�b�m�] �7�b�v�|�u�b�0�†�|�b�o�m�v �‰�;�u�; �v�r�;�1�b�=�b�;�7 �|�o �=�o�t�t�o�‰ ���-�†�v�v�b�-�m �P� �P�t�o�1�-�|�b�o�m�7 

�v�1�-�t�;�Q�Q�7 ���-�l�l�-  �P� �P�v�_�-�r�;�7 �b�m�ˆ�;�u�v�; �v�1�-�t�;�Q�Q�7 �-�m�7 �t�o�]�J������  �P�������P�v�_�-�r�;�Q�Q�: 

�)�;  �u�-�m �o�†�u �l�o�7�;�t�v �‰�b�|�_ �|�_�u�;�; �1�_�-�b�m�v�7 �”�7�•�•�• �7�u�-�‰�v �r�;�u �1�_�-�b�m�7 �-�m�7 �- 

�‰�-�u�l�J�†�r �r�;�u�b�o�7 �o�= �‘�”�•�•  �v�|�;�r�v�7 �|�_�†�v �u�;�|�-�b�m�b�m�] �•�”�•�•  �7�u�-�‰�v �|�o �1�o�m�v�|�u�†�1�| 

�r�o�v�|�;�u�b�o�u �7�b�v�|�u�b�0�†�|�b�o�m�v�: �)�;  �ˆ�;�u�b�=�b�;�7 �1�_�-�b�m �1�o�m�ˆ�;�u�]�;�m�1�; �‰�b�|�_ �|�u�-�1�; �r�t�o�|�v 

�-�m�7 �1�o�m�=�b�u�l�;�7 �|�_�-�| R�_�-�| �P�|�_�; �r�o�|�;�m�|�b�-�t �v�1�-�t�;�J�u�;�7�†�1�|�b�o�m �=�-�1�|�o�u�Q �‰�-�v �t�o�‰�;�u 

�|�_�-�m �•�:�•�” �P���;�t�l�-�m �;�| �-�t�:�7 �•�–�–�‘�Q�: �)�;  �o�0�|�-�b�m�;�7 R2 �ˆ�-�t�†�;�v �o�= �•�:�–�‘�7 �•�:�•�•�7 

�-�m�7 �•�:�•�• �=�o�u �|�_�; �1�-�t�1�b�=�b�1�-�|�b�o�m �u�-�|�; �l�o�7�;�t�7 �u�;�v�r�b�u�-�|�o�u�‹ �u�-�|�; �l�o�7�;�t�7 �-�m�7 

�r�_�o�|�o�v�‹�m�|�_�;�|�b�1 �u�-�|�; �l�o�7�;�t�7 �u�;�v�r�;�1�|�b�ˆ�;�t�‹ �P�$�-�0�t�; �•�7 �
�b�]�†�u�; �"�•�Q�: �)�;  �|�_�;�m 

�7�b�ˆ�b�7�;�7 �o�†�u �u�-�‰ �7�-�|�- �0�‹ �|�_�; �u�;�v�r�;�1�|�b�ˆ�; �v�†�u�=�-�1�; �-�u�;�- �o�= �;�-�1�_ �1�o�t�o�m�‹ 

�-�m�7 �r�t�o�|�|�;�7 �-�u�;�-�J�v�r�;�1�b�=�b�1 �u�-�|�;�v�: �$�o �1�-�t�1�†�t�-�|�; �|�_�; �r�o�v�|�;�u�b�o�u �7�b�v�|�u�b�0�†�|�b�o�m 

�o�= �|�_�; �v�1�-�t�b�m�] �;�Š�r�o�m�;�m�| �o�= �-�u�;�-�J�v�r�;�1�b�=�b�1 �u�-�|�;�v �-�]�-�b�m�v�| �1�o�t�o�m�‹ �-�u�;�-�7 �‰�; 

�†�v�;�7 �•�J�  �P�
�b�]�†�u�; �"�‘�Q�:

�‘�:�•�J|�J ���o�l�l�†�m�b�|�‹�J�t�;�ˆ�;�t���v�1�-�t�b�m�]

�$�o �b�m�=�;�u �1�o�l�l�†�m�b�|�‹�J�t�;�ˆ�;�t �r�u�o�1�;�v�v�;�v �v�†�1�_ �-�v �u�;�v�r�b�u�-�|�b�o�m�7 �r�_�o�|�o�v�‹�m�|�_�;�J

�v�b�v�7 �-�m�7 �1�-�t�1�b�=�b�1�-�|�b�o�m �u�-�|�;�v�7 �‰�; �†�v�;�7 �l�o�7�;�t�v �|�_�-�| �u�;�t�-�|�; �r�_�‹�v�b�o�t�o�]�b�1�-�t 

�u�-�|�;�v �|�o �0�o�7�‹ �v�b�Œ�;�: �"�r�;�1�b�=�b�1�-�t�t�‹�7 �‰�; �|�;�v�|�;�7 �‰�_�;�|�_�;�u �|�_�; �1�o�l�l�†�m�b�|�‹�J

�t�;�ˆ�;�t �u�-�|�b�o �0�;�|�‰�;�;�m �m�;�| �r�_�o�|�o�v�‹�m�|�_�;�v�b�v �-�m�7 �1�-�t�1�b�=�b�1�-�|�b�o�m �u�-�|�;�v �1�_�-�m�]�;�v 

�-�1�1�o�u�7�b�m�] �|�o �ˆ�-�u�b�-�|�b�o�m�v �b�m �1�o�u�-�t �1�o�ˆ�;�u �-�1�u�o�v�v �- �7�b�v�|�†�u�0�-�m�1�;�J�u�;�1�o�ˆ�;�u�‹ 

�1�‹�1�t�;�: �$�_�b�v �‰�-�v �1�o�l�r�t�;�|�;�7 �†�m�7�;�u �|�_�; �_�‹�r�o�|�_�;�v�b�v �|�_�-�| �|�_�; �u�-�|�b�o �0�;�J

�|�‰�;�;�m �m�;�| �r�_�o�|�o�v�‹�m�|�_�;�v�b�v �-�m�7 �1�-�t�1�b�=�b�1�-�|�b�o�m �l�-�‹   �0�; �- �r�u�o�Š�‹  �=�o�u 

�;�m�;�u�]�‹ �-�ˆ�-�b�t�-�0�b�t�b�|�‹ �=�o�u �=�†�m�1�|�b�o�m�v �o�|�_�;�u �|�_�-�m �]�u�o�‰�|�_ �P�;�:�]�:�7 �u�;�r�u�o�7�†�1�|�b�o�m�Q 

�P�!�b�m�h�;�ˆ�b�1�_�7 �•�–�v�–�Q�: �)�;  �_�‹�r�o�|�_�;�v�b�Œ�;�7 �|�_�-�| �v�r�;�1�b�;�v �‰�b�|�_ �l�o�u�; �u�;�v�b�7�†�-�t 

�;�m�;�u�]�‹ �-�=�|�;�u �]�u�o�‰�|�_ �l�b�]�_�| �0�; �=�-�ˆ�o�u�;�7 �†�m�7�;�u �7�b�v�|�†�u�0�-�m�1�;�:

�$�o �1�u�;�-�|�; �|�_�;�v�; �l�o�7�;�t�v�7 �‰�; �1�o�l�0�b�m�;�7 �|�‰�o �7�-�|�- �v�;�|�v�9 �P�-�Q �- �1�o�u�-�t 

�1�o�ˆ�;�u �|�b�l�; �v�;�u�b�;�v �7�-�|�- �v�;�| �-�m�7 �P�0�Q �- �1�o�u�-�t �1�o�t�o�m�‹ �v�b�Œ�; �7�b�v�|�u�b�0�†�|�b�o�m �7�-�|�- 

�v�;�| �=�u�o�l ���o�]�o�u�;�-�: �$�_�; �=�b�u�v�| �7�-�|�- �v�;�| �‰�-�v �1�o�t�t�;�1�|�;�7 �0�‹ �|�_�; �>Service 

d’Observation CORAIL�? �P�_�|�|�r�9�F�F�o�0�v�;�u​�ˆ�-�|�o�b​�u�;�:�1�u�b�o�0�;�:�r�=�Q �-�m�7 �u�;�r�o�u�|�v 

�1�_�-�m�]�;�v �b�m �1�o�u�-�t �1�o�ˆ�;�u �b�m ���o�]�o�u�;�- �=�u�o�l �‘�•�•�“ �|�o �‘�•�•�•�: �$�_�;�v�; �7�-�|�- �u�;�J

�1�o�u�7�;�7 �1�o�u�-�t �1�o�ˆ�;�u �ˆ�-�u�b�-�|�b�o�m �-�| �|�_�; �]�;�m�†�v �t�;�ˆ�;�t �-�1�u�o�v�v �- �7�b�v�|�†�u�0�-�m�1�; 

�-�m�7 �u�;�1�o�ˆ�;�u�‹ �1�‹�1�t�;�: ���m�7�;�;�7�7 ���o�]�o�u�;�- �;�Š�r�;�u�b�;�m�1�;�7 �-�m Acanthaster �1�=�: 

solaris �o�†�|�0�u�;�-�h �=�u�o�l �‘�•�•�u �|�o �‘�•�•�–�7 �=�o�t�t�o�‰�;�7 �0�‹ �- �1�‹�1�t�o�m�; �b�m �‘�•�•�•�7 

�u�;�7�†�1�b�m�] �t�b�ˆ�; �1�o�u�-�t �1�o�ˆ�;�u �=�u�o�l �-�r�r�u�o�Š�b�l�-�|�;�t�‹ �”�•�w �b�m �‘�•�•�” �|�o �’�w �b�m 

�‘�•�•�• �P���-�u�t�o�| �;�| �-�t�:�7 �‘�•�‘�•�8 ���-�‹�-�t �;�| �-�t�:�7 �‘�•�•�‘�Q�: �
�o�t�t�o�‰�b�m�] �|�_�;�v�; �7�b�v�J

�|�†�u�0�-�m�1�;�v�7 �1�o�u�-�t �1�o�ˆ�;�u �u�;�1�o�ˆ�;�u�;�7 �|�o �r�u�;�7�b�v�|�†�u�0�-�m�1�; �t�;�ˆ�;�t�v �0�‹ �‘�•�•�u 

�P���-�‹�-�t �;�| �-�t�:�7 �‘�•�•�v�Q�: �$�_�; �v�;�1�o�m�7 �7�-�|�- �v�;�| �u�;�r�o�u�|�v �|�_�; �v�b�Œ�; �7�b�v�|�u�b�0�†�|�b�o�m�v 

�o�= Acropora�7 Pocillopora�7 �-�m�7 Porites �b�m ���o�]�o�u�;�- �P���-�‹�-�t �;�| �-�t�:�7 �‘�•�•�v�Q�: 

�$�_�; �-�†�|�_�o�u�v �7�;�|�;�1�|�;�7 �-�m �-�t�l�o�v�| �b�7�;�m�|�b�1�-�t �1�o�t�o�m�‹�J�v�b�Œ�; �7�b�v�|�u�b�0�†�|�b�o�m 

�-�l�o�m�] �|�_�; �|�_�u�;�; �]�;�m�;�u�-�7 �v�o �‰�; �-�v�v�†�l�;�7 �|�_�-�| Montipora�7 Napopora�7 

�-�m�7 Astrea �=�o�t�t�o�‰�;�7 �|�_�; �v�-�l�; �v�b�Œ�; �7�b�v�|�u�b�0�†�|�b�o�m�:

�
�o�u �;�-�1�_ �‹�;�-�u �-�m�7 �v�r�;�1�b�;�v �b�m �|�_�; �|�b�l�; �v�;�u�b�;�v�7 �‰�; �u�-�m�7�o�l�t�‹ �v�-�l�J

�r�t�;�7 �b�m�7�b�ˆ�b�7�†�-�t�v �=�u�o�l �|�_�; �v�b�Œ�; �7�b�v�|�u�b�0�†�|�b�o�m �7�-�|�- �v�;�| �†�m�|�b�t �|�_�; �v�†�l �o�= 

�|�_�; �r�t�-�m�-�u �-�u�;�- �-�1�u�o�v�v �1�o�t�o�m�b�;�v �l�-�|�1�_�;�7 �|�_�; �1�o�u�-�t �1�o�ˆ�;�u �u�;�r�o�u�|�;�7 
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�|�;�u�l�b�m�;�7 �t�;�m�]�|�_ �-�m�7 �‰�b�7�|�_ �P�b�:�;�:�7 �P�P�t�;�m�]�|�_ + �‰�b�7�|�_�Q�F�“�Q2� �Q�: ���v �- �u�;�v�†�t�|�7 
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�‰�b�|�_�o�†�| �1�o�m�v�b�7�;�u�b�m�] Montipora�7 Napopora�7 �-�m�7 Astrea�7 �‰�_�b�1�_ �7�b�7 �m�o�| 

�1�_�-�m�]�; �|�_�; �u�;�v�†�t�|�v �P�
�b�]�†�u�; �"�’�Q�: ���t�t �o�= �|�_�; �v�|�-�|�b�v�|�b�1�-�t �-�m�-�t�‹�v�;�v �‰�;�u�; �u�†�m 

�‰�b�|�_ �|�_�; �v�|�-�|�b�v�|�b�1�-�t �v�o�=�|�‰�-�u�; �! �ˆ�;�u�v�b�o�m �“�:�•�:�’ �P�! ���o�u�; �$�;�-�l�7 �‘�•�•�–�Q�:

� ’ �J | �J � ! � � � " �& � ��$ � "

�
�o�u �-�t�t �1�o�u�-�t �v�r�;�1�b�;�v�7 �‰�; �o�0�v�;�u�ˆ�;�7 �-�m �b�m�1�u�;�-�v�; �b�m �b�m�7�b�ˆ�b�7�†�-�t �1�-�t�1�b�J

�=�b�1�-�|�b�o�m�7  �u�;�v�r�b�u�-�|�b�o�m�7  �-�m�7  �r�_�o�|�o�v�‹�m�|�_�;�v�b�v  �‰�b�|�_  �b�m�1�u�;�-�v�b�m�]  �1�o�t�o�m�‹ 

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

� � ��� � � � � � � � � � �� ��� �

TA B L E  1�J���o�b�m�| �;�v�|�b�l�-�|�;�v �-�m�7 �–�”�w �1�u�;�7�b�0�t�; �b�m�|�;�u�ˆ�-�t�v �=�o�u �=�b�|�|�;�7 �r�-�u�-�l�;�|�;�u�v �0�-�v�;�7 �o�m ���-�‹�;�v�b�-�m �t�b�m�;�-�u �l�o�7�;�t�v �;�v�|�b�l�-�|�b�m�] �1�-�t�1�b�=�b�1�-�|�b�o�m�7 
�u�;�v�r�b�u�-�|�b�o�m�7 �-�m�7 �r�_�o�|�o�v�‹�m�|�_�;�v�b�v �u�-�|�;�v �0�-�v�;�7 �o�m �1�o�t�o�m�‹ �v�b�Œ�; �-�m�7 �v�r�;�1�b�;�v �b�7�;�m�|�b�|�‹

Calcification Respiration Photosynthesis

Parameters Mean 2.5% 97.5% Mean 2.5% 97.5% Mean 2.5% 97.5%

�
�b�Š�;�7 �;�=�=�;�1�|�v

�t�m�P� �Q �´�u�:�•�‘�u �´�u�:�•�•�– �´�”�:�“�v�u �´�“�:�•�”�“ �´�”�:�”�u�” �́ �‘�:�•�“�• �´�’�:�–�•�• �́ �”�:�•�•�“ �́ �‘�:�–�•�•

� 0.881 �•�:�•�–�‘ �•�:�–�u�u �•�:�•�•�“ �•�:�•�–�u 1.351 1.033 0.800 1.256

�!�-�m�7�o�l �;�=�=�;�1�|�v

�"�	 �o�= �t�m�P� �Q 0.613 0.228 1.408 �•�:�“�’�• 0.624 3.006 1.081 0.383 �‘�:�’�•�u

�"�	 �o�= � �•�:�•�•�” 0.006 �•�:�•�–�– 0.281 0.100 0.638 0.221 0.050 �•�:�”�•�–

���o�u�u�;�t�-�|�b�o�m �o�= �t�m�P� �Q �-�m�7 � �´�•�:�”�v �´�•�:�–�v �•�:�”�‘�• �´�•�:�u�•�‘ �´�•�:�–�”�– 0.236 �´�•�:�”�•�• �´�•�:�–�”�’ 0.536
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�=�o�u �;�-�1�_ �1�o�u�-�t �|�-�Š�-�7 �-�v �;�ˆ�b�7�;�m�1�;�7 �0�‹ �ˆ�-�t�†�;�v �o�= � �|�_�-�| �‰�;�u�; �t�o�‰�;�u �|�_�-�m 
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�v�‹�m�|�_�;�|�b�1 �u�-�|�;�v�: �$�_�; �7�b�v�|�b�m�1�| �r�_�o�|�o�v�‹�m�|�_�;�|�b�1 �u�-�|�;�v �-�l�o�m�] �1�o�u�-�t �|�-�Š�- 

�l�b�]�_�| �-�u�b�v�; �=�u�o�l �|�_�; �7�b�=�=�;�u�;�m�| �r�_�‹�v�b�o�t�o�]�b�1�-�t �-�m�7 �;�1�o�t�o�]�b�1�-�t �-�|�|�u�b�0�†�|�;�v 

TA B L E  2�J���v�|�b�l�-�|�;�v �-�m�7 �–�”�w �1�u�;�7�b�0�t�; �b�m�|�;�u�ˆ�-�t�v �=�o�u �=�b�|�|�;�7 �r�-�u�-�l�;�|�;�u�v �0�-�v�;�7 �o�m ���-�‹�;�v�b�-�m �t�b�m�;�-�u �l�o�7�;�t�v �;�v�|�b�l�-�|�b�m�] �1�-�t�1�b�=�b�1�-�|�b�o�m�7 �u�;�v�r�b�u�-�|�b�o�m�7 
�-�m�7 �r�_�o�|�o�v�‹�m�|�_�;�v�b�v �u�-�|�;�v �-�1�1�o�u�7�b�m�] �|�o �1�o�t�o�m�‹ �v�b�Œ�; �=�o�u �v�b�Š �1�o�u�-�t �v�r�;�1�b�;�v

Parameters

Calcification Respiration Photosynthesis

Mean 2.5% 97.5% Mean 2.5% 97.5% Mean 2.5% 97.5%

A. hyacinthus

� 0.26 0.15 0.48 0.01 0.01 0.06 0.02 0.01 0.06

� 0.85 �•�:�•�• �•�:�–�“ �•�:�‘�– 1.00 1.41 1.11 �•�:�v�• 1.32

A. curta

� 0.24 0.14 0.45 0.02 0.01 0.06 0.02 0.01 0.06

� �•�:�v�– 0.80 �•�:�–�• 1.06 �•�:�•�v 1.33 1.05 0.82 �•�:�‘�•

M. verilli

� 0.24 0.14 0.45 0.02 0.02 �•�:�•�• 0.02 0.01 0.06

� �•�:�–�’ 0.83 1.00 1.00 �•�:�•�• 1.26 �•�:�–�v �•�:�•�“ �•�:�•�–

N. irregularis

� 0.24 0.14 0.45 0.01 0.01 0.06 0.02 0.01 0.05

� 0.82 �•�:�•�” �•�:�–�• �•�:�•�u �•�:�“�• 1.02 0.80 0.56 1.01

P. verrucosa

� 0.24 0.14 0.44 0.02 0.02 �•�:�•�• 0.02 0.01 0.06

� 0.86 �•�:�•�v �•�:�–�” 1.20 �•�:�–�• 1.46 1.20 �•�:�–�u 1.41

Porites spp.

� 0.24 0.14 0.44 0.02 0.01 0.06 0.02 0.01 0.05

� �•�:�–�’ 0.84 1.00 1.16 �•�:�v�• 1.42 1.08 0.84 �•�:�‘�–

Notes: �$�_�; �1�o�;�=�=�b�1�b�;�m�|�v � �-�m�7 � �-�u�; �1�-�t�1�†�t�-�|�;�7 �-�v �l�;�|�-�0�o�t�b�1 �u�-�|�; = � � �
�
�7 �‰�_�;�u�; �"A �b�v �|�_�; �1�o�u�-�t �v�†�u�=�-�1�; �-�u�;�- �P�1�l2�Q �-�m�7 �|�_�; �l�;�|�-�0�o�t�b�1 �u�-�|�; �b�v �;�Š�r�u�;�v�v�;�7 �b�m 

�P�l�] �_�́ �•�Q�: �)�_�;�m � �b�v �t�o�‰�;�u �|�_�-�m �o�m�;�7 �|�_�; �l�;�|�-�0�o�t�b�1 �u�-�|�; �v�1�-�t�;�v �_�‹�r�o�J�-�t�t�o�l�;�|�u�b�1�-�t�t�‹ �‰�b�|�_ �|�_�; �1�o�u�-�t �v�†�u�=�-�1�; �-�u�;�-�7 �‰�_�;�u�;�-�v �‰�_�;�m � �;�t�†�-�t�v �•�7 �|�_�; �l�;�|�-�0�o�t�b�1 
�u�-�|�; �v�1�-�t�; �b�v�o�l�;�|�u�b�1�-�t�t�‹ �‰�b�|�_ �1�o�u�-�t �v�†�u�=�-�1�; �-�u�;�-�:
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