
�C�H�A�E�T�O�G�N�A�T�H�A�,� 

�W�I�T�H� �A� �N�O�T�E� �O�N� �T�H�E� �V�A�R�I�A�T�I�O�N� �A�N�D� �D�I�S�T�R�I�B�U�T�I�O�N� 
�O�F� �T�H�E� �G�R�O�U�P�.� 

�B�y� �L�e�o�n�a�r�p� �D�o�n�c�a�s�t�e�r�,� �B�.�A�.�,� �S�c�h�o�l�a�r� �o�f� �K�i�n�g ��s� �C�o�l�l�e�g�e�,� �C�a�m�b�r�i�d�g�e�.� 

�(�W�i�t�h� �P�l�a�t�e� �X�I�I�I�,� �a�n�d� �T�e�x�t�-�f�i�g�u�r�e�s� �3�9� �a�n�d� �4�0�.�)� 

�A�m�o�n�G� �t�h�e� �p�e�l�a�g�i�c� �o�r�g�a�n�i�s�m�s�,� �c�o�l�l�e�c�t�e�d� �b�y� �M�r� �S�t�a�n�l�e�y� �G�a�r�d�i�n�e�r ��s� �E�x�p�e�d�i�t�i�o�n� �i�n� �t�h�e� 
�M�a�l�d�i�v�e� �A�r�c�h�i�p�e�l�a�g�o� �i�n� �t�h�e� �y�e�a�r�s� �1�8�9�9� �a�n�d� �1�9�0�0�,� �w�e�r�e� �c�o�n�s�i�d�e�r�a�b�l�e� �n�u�m�b�e�r�s� �o�f� �C�h�a�e�t�o�g�n�a�t�h�a�.� 

�T�h�e�y� �w�e�r�e� �f�i�s�h�e�d� �c�h�i�e�f�l�y� �a�t� �n�i�g�h�t�,� �i�n� �m�o�d�e�r�a�t�e� �d�e�p�t�h�s�,� �a�n�d� �w�e�r�e� �p�r�e�s�e�r�v�e�d� �d�i�r�e�c�t�l�y� �i�n� 
�4� �p�e�r� �c�e�n�t�.� �f�o�r�m�a�l�i�n�.� �T�h�e�y� �a�r�e� �d�i�v�i�d�e�d� �i�n�t�o� �t�w�o� �p�a�r�t�s�,� �v�i�z�.� �s�o�m�e� �w�e�r�e� �c�o�l�l�e�c�t�e�d� �b�e�t�w�e�e�n� 

�D�e�c�.� �1�0� �a�n�d� �J�a�n�.� �1�0�,� �a�n�d� �t�h�e� �r�e�s�t� �i�n� �A�p�r�i�l�.� �T�h�o�s�e� �o�b�t�a�i�n�e�d� �i�n� �t�h�e� �w�i�n�t�e�r� �w�e�r�e� �m�u�c�h� 
�m�o�r�e� �a�b�u�n�d�a�n�t� �b�o�t�h� �i�n� �i�n�d�i�v�i�d�u�a�l�s� �a�n�d� �s�p�e�c�i�e�s�,� �t�h�e� �n�u�m�b�e�r� �o�f� �s�p�e�c�i�m�e�n�s� �s�u�b�m�i�t�t�e�d� �t�o� �m�e� 
�b�e�i�n�g� �a�b�o�u�t� �9�0�0� �i�n� �t�h�e� �w�i�n�t�e�r� �m�o�n�t�h�s� �c�o�m�p�a�r�e�d� �w�i�t�h� �r�a�t�h�e�r� �o�v�e�r� �2�5�0� �i�n� �A�p�r�i�l�.� 

�I�n� �c�l�a�s�s�i�f�y�i�n�g� �t�h�e� �g�r�o�u�p� �I� �h�a�v�e� �f�o�l�l�o�w�e�d� �L�a�n�g�e�r�h�a�n�s� �( �� �W�u�r�m�f�a�u�n�a� �v�o�n� �M�a�d�e�i�r�a�, �� �Z�e�i�t�s�c�h�r�.� 
�w�i�s�s�.� �Z�o�o�l�.� �B�d�.� �X�x�x�I�v�.� �p�.� �1�3�2�,� �1�8�8�0�)� �a�n�d� �S�t�r�o�d�t�m�a�n�n� �( ��S�y�s�t�e�m�a�t�i�k� �d�e�r� �C�h�a�e�t�o�g�n�a�t�h�e�n�, �� 

�A�r�c�h�i�v� �N�a�t�u�r�g�e�s�c�h�i�c�h�t�e�,� �J�a�h�r�g�a�n�g� �5�8�,� �B�d�.� �1�.� �p�.� �3�3�3�,� �1�8�9�2�)�,� �a�n�d� �h�a�v�e� �u�s�e�d� �t�h�e� �n�a�m�e�s� �S�a�g�i�t�t�t�a�,� 
�S�p�a�d�e�l�l�a� �a�n�d� �K�r�o�h�n�i�a� �i�n� �t�h�e� �s�e�n�s�e� �w�h�i�c�h� �t�h�e�y� �h�a�v�e� �d�e�f�i�n�e�d�,� �v�i�z�.� 

�S�a�g�i�t�t�a� �f�o�r�m�s� �w�i�t�h� �t�w�o� �p�a�i�r�s� �o�f� �l�a�t�e�r�a�l� �f�i�n�s�,� �a�n�d� �t�w�o� �r�o�w�s� �o�f� �t�e�e�t�h�;� 

�S�p�a�d�e�l�l�a� �w�i�t�h� �o�n�e� �p�a�i�r� �o�f� �l�a�t�e�r�a�l� �f�i�n�s� �o�n� �t�h�e� �t�a�i�l� �s�e�g�m�e�n�t� �o�n�l�y�,� �a�n�d� �t�w�o� �r�o�w�s� �o�f� �t�e�e�t�h�;� 

�K�r�o�h�n�i�a� �w�i�t�h� �o�n�e� �p�a�i�r� �o�f� �l�a�t�e�r�a�l� �f�i�n�s� �e�x�t�e�n�d�i�n�g� �o�n� �t�h�e� �t�r�u�n�k� �a�n�d� �t�a�i�l�,� �a�n�d� �o�n�e� �r�o�w� 
�o�f� �t�e�e�t�h�.� 

�T�h�e� �C�h�a�e�t�o�g�n�a�t�h�a� �f�r�o�m� �t�h�e� �M�a�l�d�i�v�e�s� �i�n�c�l�u�d�e� �s�e�v�e�r�a�l� �s�p�e�c�i�e�s� �w�e�l�l� �k�n�o�w�n� �f�r�o�m� �E�u�r�o�p�e�a�n� 
�w�a�t�e�r�s�,� �a�n�d� �o�t�h�e�r�s� �w�h�i�c�h� �h�a�v�e� �b�e�e�n� �p�r�o�c�u�r�e�d� �o�n�l�y� �f�r�o�m� �t�h�e� �A�m�e�r�i�c�a�n� �c�o�a�s�t� �o�r� �f�r�o�m� �J�a�p�a�n�,� 
�b�u�t� �a� �c�o�n�s�i�d�e�r�a�b�l�e� �p�r�o�p�o�r�t�i�o�n� �(�6� �s�p�e�c�i�e�s� �o�u�t� �o�f� �1�5�)� �a�p�p�e�a�r� �t�o� �b�e� �u�n�d�e�s�c�r�i�b�e�d�.� �S�a�g�i�t�t�a� �i�s� 
�m�u�c�h� �t�h�e� �m�o�s�t� �a�b�u�n�d�a�n�t� �g�e�n�u�s�,� �b�u�t� �S�p�a�d�e�l�l�a� �i�s� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �o�n�e� �m�o�d�e�r�a�t�e�l�y� �c�o�m�m�o�n� 
�s�p�e�c�i�e�s�,� �w�h�i�l�e� �o�n�l�y� �t�w�o� �s�p�e�c�i�m�e�n�s� �o�f� �K�r�o�h�n�i�a� �w�e�r�e� �f�o�u�n�d�.� 

�I�n� �a� �N�o�t�e� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e�  ��L�i�s�t� �o�f� �t�h�e� �S�p�e�c�i�e�s �� �I� �h�a�v�e� �a�d�d�e�d� �t�h�e� �d�e�s�c�r�i�p�t�i�o�n� 
�o�f� �a� �n�e�w� �s�p�e�c�i�e�s�,� �f�o�u�n�d� �b�y� �t�h�e� �l�a�t�e� �M�r� �F�.� �P�.� �B�e�d�f�o�r�d� �a�t� �S�i�n�g�a�p�o�r�e�.� 

�2�7 ��2� 



�2�1�0� �L�E�O�N�A�R�D� �D�O�N�C�A�S�T�E�R�.� 

�I�.� �L�I�S�T� �O�F� �T�H�E� �S�P�E�C�I�E�S�.� 

�I�.� �G�e�n�u�s� �S�a�g�i�t�t�a� �S�l�a�b�b�e�r�.� 

�1�.� �S�a�g�i�t�t�a� �e�n�f�l�a�t�a� �G�r�a�s�s�i�.� 

�S�t�r�o�d�t�m�a�n�n�,� �A�r�c�h�i�v� �N�a�t�u�r�g�e�s�c�h�i�c�h�t�e�,� �J�a�h�r�g�.� �5�8�,� �B�d�.� �1�.� �p�.� �3�4�8�,� �1�8�9�2�.� 

�T�h�i�s� �s�p�e�c�i�e�s� �i�s� �v�e�r�y� �a�b�u�n�d�a�n�t� �b�o�t�h� �i�m� �w�i�n�t�e�r� �a�n�d� �i�n� �A�p�r�i�l�,� �m�a�k�i�n�g� �u�p� �p�e�r�h�a�p�s� �f�i�f�t�y� 
�p�e�r� �c�e�n�t�.� �o�f� �e�a�c�h� �c�o�l�l�e�c�t�i�o�n�.� �I�t� �a�g�r�e�e�s� �w�i�t�h� �G�r�a�s�s�i ��s� �d�e�s�c�r�i�p�t�i�o�n� �i�n� �m�o�s�t� �p�o�i�n�t�s�;� �t�h�e� �t�a�i�l� 
�s�e�g�m�e�n�t� �i�s� �h�o�w�e�v�e�r� �r�a�t�h�e�r� �s�h�o�r�t�e�r� �i�n� �p�r�o�p�o�r�t�i�o�n� �t�o� �t�h�e� �t�r�u�n�k�,� �a�n�d� �t�h�e� �t�e�e�t�h� �a�r�e� �s�o�m�e�t�i�m�e�s� 
�m�o�r�e� �n�u�m�e�r�o�u�s�.� �E�x�a�c�t�l�y� �t�h�e� �s�a�m�e� �d�i�f�f�e�r�e�n�c�e�s� �a�r�e� �d�e�s�c�r�i�b�e�d� �b�y� �A�i�d�a� �(�A�n�n�o�t�.� �Z�o�o�l�.� �J�a�p�.� 
�V�o�l�.� �1�.� �p�.� �1�8�,� �1�8�9�7�)� �b�e�t�w�e�e�n� �t�h�e� �S�.� �e�n�f�l�a�t�a� �f�o�u�n�d� �i�n� �J�a�p�a�n� �a�n�d� �t�h�o�s�e� �o�f� �E�u�r�o�p�e�a�n� �w�a�t�e�r�s�.� 

�T�h�i�s� �s�p�e�c�i�e�s� �h�a�s� �b�e�e�n� �h�i�t�h�e�r�t�o� �r�e�c�o�r�d�e�d� �f�r�o�m� �t�h�e� �M�e�d�i�t�e�r�r�a�n�e�a�n�,� �M�a�d�e�i�r�a� �a�n�d� �J�a�p�a�n�.� 

�2�.� �S�a�g�i�t�t�a� �m�a�g�n�a� �L�a�n�g�e�r�h�a�n�s�.� 

�S�t�r�o�d�t�m�a�n�n�,� �A�r�c�h�i�v� �N�a�t�u�r�g�e�s�c�h�i�c�h�t�e�,� �J�a�h�r�g�.� �5�8�,� �B�d�.� �1�.� �p�.� �3�4�3�,� �1�8�9�2�.� 

�F�a�i�r�l�y� �a�b�u�n�d�a�n�t� �i�n� �t�h�e� �w�i�n�t�e�r�,� �b�u�t� �n�o�t� �f�o�u�n�d� �i�n� �A�p�r�i�l�.� �O�n�l�y� �a� �f�e�w� �s�p�e�c�i�m�e�n�s� �r�e�a�c�h�e�d� 
�a� �l�e�n�g�t�h� �o�f� �3�c�m�.� �D�i�d� �n�o�t� �d�i�f�f�e�r� �i�m� �a�n�y� �p�o�i�n�t�s� �f�r�o�m� �G�r�a�s�s�i ��s� �a�n�d� �S�t�r�o�d�t�m�a�n�n ��s� �d�e�s�c�r�i�p�t�i�o�n�s�.� 

�R�e�c�o�r�d�e�d� �h�i�t�h�e�r�t�o� �f�r�o�m� �M�a�d�e�i�r�a� �a�n�d� �t�h�e� �M�e�d�i�t�e�r�r�a�n�e�a�n�.� 

�3�.� �S�a�g�i�t�t�a� �t�r�i�c�u�s�p�i�d�a�t�a� �K�e�n�t�.� 

�S�t�r�o�d�t�m�a�n�n�,� �A�r�c�h�i�v� �N�a�t�u�r�g�e�s�c�h�i�c�h�t�e�,� �J�a�h�r�g�.� �5�8�,� �B�d�.� �1�.� �p�.� �3�4�2�,� �1�8�9�2�.� 

�A� �r�a�t�h�e�r� �s�c�a�r�c�e� �s�p�e�c�i�e�s� �i�n� �t�h�e� �w�i�n�t�e�r�,� �a�n�d� �n�o�t� �f�o�u�n�d� �i�n� �A�p�r�i�l�.� �I�t� �i�s� �t�h�e� �l�a�r�g�e�s�t� �s�p�e�c�i�e�s� 

�f�o�u�n�d�,� �s�o�m�e� �s�p�e�c�i�m�e�n�s� �a�t�t�a�i�m�i�n�g� �a� �l�e�n�g�t�h� �o�f� �n�e�a�r�l�y� �4�c�m�.�,� �I�n� �s�h�a�p�e� �i�t� �i�s� �l�k�e� �S�.� �m�a�g�n�a�,� 
�b�u�t� �s�l�i�g�h�t�l�y� �n�a�r�r�o�w�e�r�,� �a�n�d� �w�h�i�l�e� �t�h�e� �p�o�s�t�e�r�i�o�r� �f�i�n�s� �o�f� �m�a�g�n�a� �a�r�e� �n�e�a�r�l�y� �s�e�m�i�c�i�r�c�u�l�a�r�,� �t�h�o�s�e� 
�o�f� �t�r�i�c�u�s�p�i�d�a�t�a� �a�r�e� �b�r�o�a�d�e�r� �n�e�a�r� �t�h�e�i�r� �p�o�s�t�e�r�i�o�r� �e�n�d�s�,� �T�h�e� �o�v�a�r�i�e�s� �a�r�e� �l�o�n�g� �a�n�d� �_� �s�l�e�n�d�e�r�,� 
�a�n�d� �m�a�y� �e�x�t�e�n�d� �t�o� �t�h�e� �f�r�o�n�t� �e�n�d� �o�f� �t�h�e� �a�n�t�e�r�i�o�r� �f�i�n�s�;� �t�h�e� �l�o�n�g�e�s�t� �o�b�s�e�r�v�e�d� �w�e�r�e� �1�°�5� �c�m�.� 
�i�n� �l�e�n�g�t�h�.� �H�o�o�k�s� �4 ��8�,� �a�n�t�e�r�i�o�r� �t�e�e�t�h� �3�,� �p�o�s�t�e�r�i�o�r� �1�;� �b�u�t� �i�n� �s�e�v�e�r�a�l� �s�p�e�c�i�m�e�n�s�,� �m�a�k�i�n�g� �u�p� 
�a� �l�a�r�g�e� �p�r�o�p�o�r�t�i�o�n� �o�f� �t�h�e� �w�h�o�l�e� �n�u�m�b�e�r�,� �t�h�e�r�e� �w�e�r�e� �2� �a�n�t�e�r�i�o�r� �a�n�d� �e�i�t�h�e�r� �2� �o�r� �4� �p�o�s�t�e�r�i�o�r� 
�t�e�e�t�h�.� �T�h�e� �p�o�s�t�e�r�i�o�r� �t�e�e�t�h� �a�r�e� �a�t�t�a�c�h�e�d� �t�o� �a� �c�u�t�i�c�u�l�a�r� �b�a�r� �w�h�i�c�h� �b�e�a�r�s� �a� �n�u�m�b�e�r� �o�f� 
�r�o�u�n�d�e�d� �p�r�o�j�e�c�t�i�o�n�s�.� �S�u�c�h� �p�r�o�j�e�c�t�i�o�n�s� �a�r�e� �c�o�m�m�o�n�l�y� �f�o�u�n�d� �i�n� �o�t�h�e�r� �S�a�g�i�t�t�a�s�,� �c�o�r�r�e�s�p�o�n�d�i�n�g� 
�i�n� �n�u�m�b�e�r� �a�n�d� �p�o�s�i�t�i�o�n� �w�i�t�h� �t�h�e� �t�e�e�t�h�,� �a�n�d� �a�r�e� �i�n� �s�o�m�e� �c�a�s�e�s� �s�h�a�r�p�l�y� �p�o�i�n�t�e�d�,� �a�n�d� �i�n� �t�h�i�s� 
�s�p�e�c�i�e�s�,� �a�l�t�h�o�u�g�h� �t�h�e� �t�e�e�t�h� �a�r�e� �r�e�d�u�c�e�d� �t�o� �v�e�r�y� �f�e�w�,� �t�h�e� �p�r�o�j�e�c�t�i�o�n�s� �r�e�m�a�i�n�,� �b�u�t� �a�r�e� �r�o�u�n�d�e�d� 

�o�f�f�.� �A� �s�i�m�i�l�a�r� �c�o�n�d�i�t�i�o�n� �e�x�i�s�t�s� �i�n� �S�.� �m�a�g�n�a�.� �T�h�e� �c�o�r�o�n�a� �c�i�l�i�a�t�a� �i�s� �s�h�o�r�t�,� �o�n� �t�h�e� �h�e�a�d� 
�a�n�d� �n�e�c�k�.� 

�T�h�i�s� �s�p�e�c�i�e�s� �h�a�s� �v�e�r�y� �f�e�w� �d�i�s�t�i�n�g�u�i�s�h�i�n�g� �c�h�a�r�a�c�t�e�r�s�;� �i�t� �i�s� �s�e�p�a�r�a�t�e�d� �f�r�o�m� �m�a�g�n�a� �c�h�i�e�f�l�y� 
�b�y� �t�h�e� �a�b�s�e�n�c�e� �o�f� �t�h�e� �v�e�r�y� �l�o�n�g� �m�o�v�e�a�b�l�e� �t�e�e�t�h� �i�n� �t�h�e� �a�n�t�e�r�i�o�r� �r�o�w�,� �a�n�d� �f�r�o�m� �h�e�x�a�p�t�e�r�a� 
�b�y� �t�h�e� �s�m�a�l�l� �n�u�m�b�e�r� �o�f� �p�o�s�t�e�r�i�o�r� �t�e�e�t�h�,� �b�u�t� �w�h�e�n� �t�h�e� �l�a�t�t�e�r� �a�r�e� �a�s� �n�u�m�e�r�o�u�s� �a�s� �f�o�u�r�,� �i�t� 

�b�e�c�o�m�e�s� �d�i�f�f�i�c�u�l�t� �t�o� �s�e�p�a�r�a�t�e� �t�h�e�m� �w�i�t�h� �c�e�r�t�a�i�n�t�y�.� �T�h�e� �t�e�e�t�h� �s�e�e�m� �t�o� �h�a�v�e� �b�e�e�n� �r�e�d�u�c�e�d�,� 
�a�n�d� �a�r�e� �a�t� �p�r�e�s�e�n�t� �v�e�r�y� �v�a�r�i�a�b�l�e�,� �b�u�t� �t�h�e� �t�y�p�i�c�a�l� �n�u�m�b�e�r� �f�o�r� �t�h�e� �s�p�e�c�i�e�s� �i�s� �t�h�r�e�e� �a�n�t�e�r�i�o�r� 
�a�n�d� �o�n�e� �p�o�s�t�e�r�i�o�r�.� 

�R�e�c�o�r�d�e�d� �f�r�o�m� �t�h�e� �P�a�c�i�f�i�c�,� �t�h�e� �A�t�l�a�n�t�i�c�,� �t�h�e� �M�e�d�i�t�e�r�r�a�n�e�a�n� �a�n�d� �t�h�e� �I�n�d�i�a�n� �O�c�e�a�n�.� 



�C�H�A�E�T�O�G�N�A�T�H�A�.� �2�1�1� 

�4�,� �S�a�g�i�t�t�a� �s�e�r�r�a�t�o�d�e�n�t�a�t�a� �K�r�o�h�n�.� 

�S�t�r�o�d�t�m�a�n�n�,� �A�r�c�h�i�v� �N�a�t�u�r�g�e�s�c�h�i�c�h�t�e�,� �J�a�h�r�g�.� �5�8�,� �B�d�.� �1�.� �p�.� �3�4�7�,� �1�8�9�2�.� 

�A� �m�o�d�e�r�a�t�e�l�y� �c�o�m�m�o�n� �s�p�e�c�i�e�s� �b�o�t�h� �i�n� �w�i�n�t�e�r� �a�n�d� �s�p�r�i�n�g�.� �S�o�m�e� �s�p�e�c�i�m�e�n�s� �h�a�d� �a�s� �m�a�n�y� 
�a�s� �1�8 ��2�0� �p�o�s�t�e�r�i�o�r� �t�e�e�t�h� �a�n�d� �1�0� �a�n�t�e�r�i�o�r�,� �i�n�s�t�e�a�d� �o�f� �1�2� �a�n�d� �8� �r�e�s�p�e�c�t�i�v�e�l�y� �a�s� �a�r�e� �n�o�r�m�a�l� 
�i�n� �E�u�r�o�p�e�a�n� �w�a�t�e�r�s�.� 

�H�i�t�h�e�r�t�o� �r�e�c�o�r�d�e�d� �f�r�o�m� �t�h�e� �M�e�d�i�t�e�r�r�a�n�e�a�n�,� �t�h�e� �A�t�l�a�n�t�i�c�,� �a�n�d� �J�a�p�a�n�.� 

�5�.� �S�a�g�i�t�t�a� �h�i�s�p�i�d�a� �C�o�n�a�n�t�.� 

�F�.� �S�.� �C�o�n�a�n�t�,� �J�o�h�n�s� �H�o�p�k�i�n�s� �U�n�i�v�.� �C�i�r�c�.� �V�o�l�.� �x�t�v�.� �p�.� �7�7�,� �1�8�9�6�,� �a�n�d� �x�v�.� �p�.� �8�2�,� �1�8�9�6�.� 

�T�h�i�s� �s�p�e�c�i�e�s� �w�a�s� �r�a�t�h�e�r� �s�c�a�r�c�e� �i�n� �t�h�e� �m�a�t�e�r�i�a�l� �c�o�l�l�e�c�t�e�d� �i�n� �t�h�e� �w�i�n�t�e�r�,� �b�u�t� �i�n� �t�h�a�t� 
�o�b�t�a�i�n�e�d� �i�n� �A�p�r�i�l� �i�t� �w�a�s� �v�e�r�y� �a�b�u�n�d�a�n�t�.� �I�t� �i�s� �c�h�a�r�a�c�t�e�r�i�z�e�d� �b�y� �t�h�e� �t�h�i�c�k�n�e�s�s� �a�n�d� �s�o�l�i�d�i�t�y� 
�o�f� �t�h�e� �b�o�d�y�-�w�a�l�l�,� �t�h�e� �t�h�i�c�k�e�n�e�d� �e�c�t�o�d�e�r�m� �b�e�h�i�n�d� �t�h�e� �h�e�a�d�,� �t�h�e� �i�n�t�e�s�t�i�n�a�l� �d�i�v�e�r�t�i�c�u�l�a� �i�n� �t�h�e� 
�n�e�c�k�,� �a�n�d� �t�h�e� �g�r�e�a�t� �n�u�m�b�e�r� �o�f� �t�a�c�t�i�l�e� �p�r�o�m�i�n�e�n�c�e�s�.� �T�h�e� �t�e�e�t�h� �i�n� �t�h�e� �s�p�e�c�i�m�e�n�s� �f�r�o�m� �t�h�e� 
�M�a�l�d�i�v�e�s� �w�e�r�e� �s�o�m�e�t�i�m�e�s� �m�o�r�e� �n�u�m�e�r�o�u�s�.� �t�h�a�n� �i�n� �C�o�n�a�n�t ��s� �d�e�s�c�r�i�p�t�i�o�n�;� �A�i�d�a� �m�e�n�t�i�o�n�s� �t�h�e� 
�s�a�m�e� �f�a�c�t� �i�n� �s�p�e�c�i�m�e�n�s� �f�r�o�m� �J�a�p�a�n�.� �C�o�r�o�n�a� �c�i�l�i�a�t�a� �l�o�n�g� �a�n�d� �w�a�v�e�d�;� �i�n� �o�n�e� �s�p�e�c�i�m�e�n� �I� 
�f�o�u�n�d� �i�t� �d�i�v�i�d�e�d� �i�n�t�o� �t�w�o� �p�a�r�t�s�,� �a�n� �a�n�t�e�r�i�o�r� �a�n�d� �a� �p�o�s�t�e�r�i�o�r�.� 

�D�e�s�c�r�i�b�e�d� �p�r�e�v�i�o�u�s�l�y� �f�r�o�m� �t�h�e� �A�t�l�a�n�t�i�c� �c�o�a�s�t� �o�f� �A�m�e�r�i�c�a�,� �t�h�e� �W�e�s�t� �I�n�d�i�e�s�,� �a�n�d� �J�a�p�a�n�.� 

�6�.� �S�a�g�i�t�t�a� �r�e�g�u�l�a�r�i�s� �A�i�d�a�.� �(�P�l�a�t�e� �X�I�I�I�,� �f�i�g�.� �7�.�)� 

�T�,� �A�i�d�a�,� �A�n�n�o�t�.� �Z�o�o�l�.� �J�a�p�.� �V�o�l�.� �1�.� �p�.� �1�7�,� �1�8�9�7�.� 

�O�c�c�u�r�r�e�d� �i�n� �s�m�a�l�l� �n�u�m�b�e�r�s� �i�n� �t�h�e� �w�i�n�t�e�r�.� �T�h�i�s� �s�p�e�c�i�e�s� �i�s� �v�e�r�y� �s�m�a�l�l�,� �r�a�r�e�l�y� �m�o�r�e� �t�h�a�n� 
�5�m�m�.� �T�h�e� �t�a�i�l� �i�s� �o�n�e�-�t�h�i�r�d� �o�f� �t�h�e� �l�e�n�g�t�h� �o�f� �t�h�e� �w�h�o�l�e�.� �T�h�e� �f�i�n�s� �a�r�e� �n�a�r�r�o�w�,� �s�e�m�i�-� 
�e�l�l�i�p�t�i�c�a�l�,� �a�n�d� �h�a�v�e� �r�a�y�s� �e�x�t�e�n�d�i�n�g� �t�o� �t�h�e� �b�a�s�e�.� �T�h�e� �t�a�i�l� �f�i�n� �a�n�d� �t�h�e� �p�o�s�t�e�r�i�o�r� �l�a�t�e�r�a�l� 
�f�i�n� �b�o�t�h� �t�o�u�c�h� �t�h�e� �v�e�s�i�c�u�l�a�e� �s�e�m�i�n�a�l�e�s�,� �w�h�i�c�h� �a�r�e� �s�m�a�l�l�.� �T�h�e� �o�v�a�r�i�e�s� �e�x�t�e�n�d� �t�o� �t�h�e� 
�a�n�t�e�r�i�o�r� �p�a�i�r�e�d� �f�i�n�s�.� �T�h�e� �e�p�i�d�e�r�m�i�s� �i�s� �t�h�i�c�k�e�n�e�d� �t�h�r�o�u�g�h� �t�h�e� �w�h�o�l�e� �l�e�n�g�t�h� �o�f� �t�h�e� �a�n�i�m�a�l�,� 
�b�u�t� �v�e�r�y� �m�u�c�h� �s�o� �b�e�h�i�n�d� �t�h�e� �h�e�a�d�,� �s�o� �t�h�a�t� �t�h�e�r�e� �i�s� �n�o� �n�e�c�k�.� �T�h�e� �n�u�m�b�e�r� �o�f� �t�a�c�t�i�l�e� 
�p�r�o�m�i�n�e�n�c�e�s� �i�s� �v�e�r�y� �l�a�r�g�e�,� �a�n�d� �t�h�e�y� �a�r�e� �a�r�r�a�n�g�e�d�:� �w�i�t�h� �g�r�e�a�t� �r�e�g�u�l�a�r�i�t�y�.� �T�h�e� �i�n�t�e�s�t�i�n�e� �h�a�s� 
�d�i�v�e�r�t�i�c�u�l�a� �a�t� �i�t�s� �b�e�g�i�n�n�i�n�g�.� �H�o�o�k�s� �7�,� �a�n�t�e�r�i�o�r� �t�e�e�t�h� �a�b�o�u�t� �4�,� �p�o�s�t�e�r�i�o�r� �a�b�o�u�t� �6�.� �C�o�r�o�n�a� 
�c�i�l�i�a�t�a� �r�a�t�h�e�r� �l�o�n�g�,� �w�a�v�e�d�,� �w�i�t�h� �a� �c�o�n�s�t�r�i�c�t�i�o�n� �i�n� �t�h�e� �m�i�d�d�l�e�.� �I�t� �i�s� �s�h�o�r�t�e�r� �t�h�a�n� �t�h�a�t� �o�f� 
�S�.� �h�i�s�p�i�d�a�,� �a�n�d� �l�i�e�s� �e�n�t�i�r�e�l�y� �o�n� �t�h�e� �t�r�u�n�k�.� 

�H�i�t�h�e�r�t�o� �r�e�c�o�r�d�e�d� �o�n�l�y� �f�r�o�m� �J�a�p�a�n�.� 

�7�.� �S�a�g�i�t�t�a� �f�l�a�c�c�i�d�a� �C�o�n�a�n�t�.� 

�F�.� �S�.� �C�o�n�a�n�t�,� �J�o�h�n�s� �H�o�p�k�i�n�s� �U�n�i�v�.� �C�i�r�e�.� �V�o�l�.� �X�v�.� �p�.� �8�2�,� �1�8�9�6�.� 

�O�n�l�y� �o�n�e� �s�p�e�c�i�m�e�n� �o�f� �t�h�i�s� �s�p�e�c�i�e�s� �w�a�s� �f�o�u�n�d�,� �a�n�d� �i�t� �o�c�c�u�r�r�e�d� �i�n� �t�h�e� �c�o�l�l�e�c�t�i�o�n� �m�a�d�e� 
�i�n� �A�p�r�i�l�.� �T�h�e� �s�p�e�c�i�e�s� �r�e�s�e�m�b�l�e�s� �S�.� �e�n�f�l�a�t�a� �v�e�r�y� �c�l�o�s�e�l�y�,� �b�u�t� �d�i�f�f�e�r�s� �i�n� �t�h�e� �f�o�r�m� �o�f� �t�h�e� 
�t�e�e�t�h�.� �T�h�e�r�e� �a�r�e� �s�e�v�e�n� �o�r� �e�i�g�h�t� �a�n�t�e�r�i�o�r� �a�n�d� �1�0 ��1�2� �p�o�s�t�e�r�i�o�r� �t�e�e�t�h�,� �a�n�d� �t�h�e�y� �a�r�e� �l�o�n�g�e�r� 
�a�n�d� �m�o�r�e� �s�l�e�n�d�e�r� �t�h�a�n� �i�n� �e�n�f�l�a�t�a�,� �a�n�d� �t�h�e� �i�m�n�e�r� �o�n�e�s�,� �e�s�p�e�c�i�a�l�l�y� �o�f� �t�h�e� �a�n�t�e�r�i�o�r� �r�o�w�,� �a�r�e� 
�m�u�c�h� �l�o�n�g�e�r� �t�h�a�n� �t�h�e� �o�u�t�e�r�.� 

�D�e�s�c�r�i�b�e�d� �o�n�l�y� �f�r�o�m� �t�h�e� �B�a�h�a�m�a�s�.� 



�Z�e� �L�E�O�N�A�R�D� �D�O�N�C�A�S�T�E�R�.� 

�8�.� �S�a�g�i�t�t�a� �r�o�b�u�s�t�a� �n�o�v�.� �s�p�.� �(�P�l�a�t�e� �X�I�I�I�,� �f�i�g�s�.� �1�A�,� �1�B�.�)� 

�T�h�i�s� �s�p�e�c�i�e�s� �i�s� �a�b�u�n�d�a�n�t� �i�n� �t�h�e� �m�a�t�e�r�i�a�l� �c�o�l�l�e�c�t�e�d� �i�n� �w�i�n�t�e�r�,� �b�u�t� �s�c�a�r�c�e� �i�n� �t�h�a�t� �o�b�t�a�i�n�e�d� 
�i�n� �A�p�r�i�l�.� �I�t� �i�s� �c�h�a�r�a�c�t�e�r�i�z�e�d� �b�y� �t�h�e� �g�r�e�a�t� �t�h�i�c�k�n�e�s�s� �o�f� �t�h�e� �b�o�d�y�-�w�a�l�l�,� �e�s�p�e�c�i�a�l�l�y� �o�f� �t�h�e� 
�l�o�n�g�i�t�u�d�i�n�a�l� �m�u�s�c�l�e�s�.� 

�T�h�e� �l�e�n�g�t�h� �o�f� �m�a�t�u�r�e� �s�p�e�c�i�m�e�n�s� �i�s� �1�6� �c�m�.� �o�f� �w�h�i�c�h� �t�h�e� �t�a�i�l� �s�e�g�m�e�n�t� �m�a�k�e�s� �u�p� �o�n�e�-� 
�f�o�u�r�t�h�.� �T�h�e� �h�e�a�d� �i�s� �b�r�o�a�d�;� �t�h�e� �a�n�t�e�r�i�o�r� �f�i�n� �i�s� �a�s� �l�o�n�g� �a�s� �t�h�e� �p�o�s�t�e�r�i�o�r�,� �b�u�t� �n�a�r�r�o�w�e�r�,� �i�t�s� 
�f�r�o�n�t� �e�n�d� �i�s� �o�p�p�o�s�i�t�e� �t�h�e� �p�o�s�t�e�r�i�o�r� �e�n�d� �o�f� �t�h�e� �a�b�d�o�m�i�n�a�l� �g�a�n�g�l�i�o�n�.� �B�o�t�h� �p�o�s�t�e�r�i�o�r� 
�l�a�t�e�r�a�l� �f�i�n�s� �a�n�d� �t�a�i�l� �f�i�n� �r�e�a�c�h� �t�h�e� �v�e�s�i�c�u�l�a�e� �s�e�m�i�n�a�l�e�s�.� �T�h�e� �f�i�n�-�r�a�y�s� �d�o� �n�o�t� �e�x�t�e�n�d� �q�u�i�t�e� 
�t�o� �t�h�e� �b�a�s�e� �o�f� �t�h�e� �f�i�n�s�.� �T�h�e� �e�p�i�d�e�r�m�i�s� �i�s� �t�h�i�c�k�e�n�e�d� �b�e�h�i�n�d� �t�h�e� �h�e�a�d�.� �T�h�e� �c�o�r�o�n�a� 
�c�i�l�i�a�t�a� �i�s� �l�o�n�g� �a�n�d� �n�a�r�r�o�w�,� �b�e�g�i�n�n�i�n�g� �i�n� �f�r�o�n�t� �o�f� �t�h�e� �e�y�e�s� �j�u�s�t� �b�e�h�i�n�d� �t�h�e� �b�r�a�i�n�,� �a�n�d� �i�s� �i�n� 

�s�h�a�p�e� �a�n� �e�l�o�n�g�a�t�e�d� �e�l�l�i�p�s�e�,� �w�i�t�h�o�u�t� �t�h�e� �c�r�o�s�s�-�s�h�a�p�e� �f�o�u�n�d� �i�n� �S�.� �b�i�p�u�n�c�t�a�t�a�.� �T�h�e�r�e� �i�s� �a� �p�a�i�r� 
�o�f� �d�i�v�e�r�t�i�c�u�l�a� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �i�n�t�e�s�t�i�n�e�,� �l�i�k�e� �t�h�o�s�e� �i�n� �S�.� �m�i�n�i�m�a�.� �T�h�e� �o�v�a�r�i�e�s� �a�r�e� 
�e�x�t�r�e�m�e�l�y� �l�o�n�g�,� �a�n�d� �e�x�t�e�n�d� �i�n� �f�u�l�l�y� �m�a�t�u�r�e� �s�p�e�c�i�m�e�n�s� �t�o� �t�h�e� �a�n�t�e�r�i�o�r� �t�r�a�n�s�v�e�r�s�e� �s�e�p�t�u�m�,� �s�o� 
�t�h�a�t� �t�h�e� �c�o�e�l�o�m� �o�f� �t�h�e� �t�r�u�n�k� �b�e�c�o�m�e�s� �a�l�m�o�s�t� �o�b�l�i�t�e�r�a�t�e�d�.� �T�h�e� �v�e�s�i�c�u�l�a�e� �s�e�m�i�n�a�l�e�s� �p�r�o�j�e�c�t� 
�s�o�m�e�w�h�a�t�.� �H�o�o�k�s� �u�s�u�a�l�l�y� �8�,� �w�i�t�h� �v�e�r�y� �s�m�a�l�l� �p�o�i�n�t�s�;� �a�n�t�e�r�i�o�r� �t�e�e�t�h� �9�,� �p�o�s�t�e�r�i�o�r� �1�0 ��1�4�.� 

�I� �h�a�v�e� �f�o�u�n�d� �t�h�i�s� �s�p�e�c�i�e�s� �a�l�s�o� �a�m�o�n�g� �C�h�a�e�t�o�g�n�a�t�h�a� �c�o�l�l�e�c�t�e�d� �a�t� �S�i�n�g�a�p�o�r�e�.� 

�9�.� �S�a�g�i�t�t�a� �f�e�r�o�x� �n�o�v�.� �s�p�.� �(�P�l�a�t�e� �X�I�I�I�,� �f�i�g�.� �2�.�)� 

�A� �s�p�e�c�i�e�s� �c�l�o�s�e�l�y� �r�e�s�e�m�b�l�i�n�g� �S�.� �r�o�b�u�s�t�a�,� �b�u�t� �d�i�s�t�i�n�g�u�i�s�h�e�d� �b�y� �s�e�v�e�r�a�l� �c�o�n�s�t�a�n�t� �d�i�f�f�e�r�e�n�c�e�s�.� 
�I�t� �i�s� �l�e�s�s� �a�b�u�n�d�a�n�t� �t�h�a�n� �t�h�e� �l�a�t�t�e�r�,� �a�n�d� �d�i�d� �n�o�t� �o�c�c�u�r� �i�n� �t�h�e� �A�p�r�i�l� �c�o�l�l�e�c�t�i�o�n�.� 

�T�h�e� �b�o�d�y�-�w�a�l�l� �i�s� �v�e�r�y� �t�h�i�c�k�,� �w�i�t�h� �p�o�w�e�r�f�u�l� �m�u�s�c�l�e�s�.� �T�h�e� �t�a�i�l� �s�e�g�m�e�n�t� �i�s� �r�a�t�h�e�r� �m�o�r�e� �t�h�a�n� 
�o�n�e�-�f�o�u�r�t�h� �o�f� �t�h�e� �w�h�o�l�e� �l�e�n�g�t�h�,� �w�h�i�c�h� �i�s� �a�b�o�u�t� �1�°�2�c�m�.� �T�h�e� �f�i�n�s� �a�r�e� �a�l�m�o�s�t� �a�s� �i�n� �S�,� �r�o�b�u�s�t�a�,� 
�b�u�t� �t�h�e� �p�o�s�t�e�r�i�o�r� �d�o�e�s� �n�o�t� �q�u�i�t�e� �r�e�a�c�h� �t�h�e� �v�e�s�i�c�u�l�a�e� �s�e�m�i�n�a�l�e�s�,� �w�h�i�c�h� �p�r�o�j�e�c�t� �o�n�l�y� �s�l�i�g�h�t�l�y�.� 

�T�h�e� �e�p�i�d�e�r�m�i�s� �i�s� �s�l�i�g�h�t�l�y� �t�h�i�c�k�e�n�e�d� �b�e�h�i�n�d� �t�h�e� �h�e�a�d�.� �T�h�e�r�e� �a�r�e� �i�n�t�e�s�t�i�n�a�l� �d�i�v�e�r�t�i�c�u�l�a� �a�s� �i�n� 
�S�.� �r�o�b�u�s�t�a�,� �a�n�d� �t�h�e� �o�v�a�r�i�e�s� �a�r�e� �e�x�t�r�e�m�e�l�y� �l�o�n�g�,� �a�s� �i�n� �t�h�e� �l�a�t�t�e�r�,� �b�u�t� �t�h�e�y� �d�o� �n�o�t� �q�u�i�t�e� �r�e�a�c�h� 
�t�h�e� �f�r�o�n�t� �e�n�d� �o�f� �t�h�e� �t�r�u�n�k�-�c�a�v�i�t�y�.� �H�o�o�k�s� �5�,� �o�r� �s�o�m�e�t�i�m�e�s� �6�,� �v�e�r�y� �t�h�i�c�k� �a�n�d� �p�o�w�e�r�f�u�l�,� �w�i�t�h� 
�r�a�t�h�e�r� �b�l�u�n�t� �p�o�i�n�t�s�;� �a�n�t�e�r�i�o�r� �t�e�e�t�h� �a�b�o�u�t� �6�,� �p�o�s�t�e�r�i�o�r� �1�0�,� �w�i�t�h� �b�l�u�n�t� �p�o�i�n�t�s� �a�n�d� �r�a�t�h�e�r� �b�r�o�a�d�.� 

�A�s� �w�i�l�l� �b�e� �s�e�e�n� �f�r�o�m� �t�h�e� �a�b�o�v�e� �d�e�s�c�r�i�p�t�i�o�n�,� �t�h�i�s� �s�p�e�c�i�e�s� �d�i�f�f�e�r�s� �v�e�r�y� �s�l�i�g�h�t�l�y� �f�r�o�m� �t�h�e� 
�l�a�s�t�,� �a�n�d� �s�h�o�u�l�d� �p�o�s�s�i�b�l�y� �b�e� �c�l�a�s�s�e�d� �w�i�t�h�  ��i�t�.� �I�n� �s�o�m�e� �p�o�i�n�t�s�,� �h�o�w�e�v�e�r�,� �t�h�e�r�e� �i�s� �a� �c�o�n�s�t�a�n�t� 

�d�i�f�f�e�r�e�n�c�e�.� �T�h�e�r�e� �a�r�e� �n�e�v�e�r� �m�o�r�e� �t�h�a�n� �6� �h�o�o�k�s� �i�n� �S�.� �f�e�r�o�w�,� �a�n�d� �t�h�e�r�e� �a�r�e� �u�s�u�a�l�l�y� �o�n�l�y� �5�,� 
�w�h�i�l�e� �i�n� �S�.� �r�o�b�u�s�t�a� �t�h�e�r�e� �a�r�e� �7� �o�r� �8�,� �a�n�d� �t�h�e� �h�o�o�k�s� �o�f� �f�e�r�o�w� �a�r�e� �t�h�i�c�k�e�r� �a�n�d� �h�a�v�e� �l�a�r�g�e�r� 
�p�o�i�n�t�-�p�i�e�c�e�s� �t�h�a�n� �i�n� �t�h�e� �o�t�h�e�r� �s�p�e�c�i�e�s�.� �T�h�e� �t�e�e�t�h� �o�f� �f�e�r�o�w� �a�r�e� �a�l�s�o� �t�h�i�c�k�e�r� �a�n�d� �r�a�t�h�e�r� �f�e�w�e�r� 
�i�n� �n�u�m�b�e�r�.� �I�n� �n�o� �s�p�e�c�i�m�e�n� �w�a�s� �t�h�e� �c�o�r�o�n�a� �c�i�l�i�a�t�a� �f�o�u�n�d� �c�o�m�p�l�e�t�e� �i�n� �f�e�r�o�w�,� �b�u�t� �f�r�o�m� �t�h�e� 
�t�r�a�c�e�s� �t�h�a�t� �r�e�m�a�i�n� �i�t� �s�e�e�m�s� �t�o� �r�e�s�e�m�b�l�e� �t�h�a�t� �o�f� �r�o�b�u�s�t�a�.� �W�h�e�n� �p�r�e�s�e�r�v�e�d� �i�n� �f�o�r�m�a�l�i�n� �f�e�r�o�w� 
�a�l�w�a�y�s� �h�a�s� �a� �f�a�i�n�t� �p�i�n�k� �c�o�l�o�u�r�,� �w�h�i�l�e� �r�o�b�u�s�t�a� �i�s� �w�h�i�t�e� �o�r� �y�e�l�l�o�w�,� �a�n�d� �i�s� �r�a�t�h�e�r� �l�e�s�s� �o�p�a�q�u�e�.� 

�1�0�.� �S�a�g�i�t�t�a� �g�a�r�d�i�n�e�r�i� �n�o�v�.� �s�p�.� �(�P�l�a�t�e� �X�I�I�I�,� �f�i�g�s�.� �5�A�,� �5� �B�.�)� 

�A� �m�o�d�e�r�a�t�e�l�y� �a�b�u�n�d�a�n�t� �s�p�e�c�i�e�s� �i�n� �t�h�e� �w�i�n�t�e�r� �c�o�l�l�e�c�t�i�o�n�,� 

�L�e�n�g�t�h� �2�5�c�m�.� �B�o�d�y� �t�h�i�c�k� �a�n�d� �t�r�a�n�s�p�a�r�e�n�t�,� �r�e�s�e�m�b�l�i�n�g� �t�h�a�t� �o�f� �S�.� �m�a�g�n�a�.� �H�e�a�d� �b�r�o�a�d� 
�a�n�d� �s�h�o�r�t�.� �T�a�i�l� �s�e�g�m�e�n�t� �o�n�e�-�f�i�f�t�h� �o�f� �l�e�n�g�t�h� �o�f� �w�h�o�l�e�.� �F�i�n�s� �l�i�k�e� �t�h�o�s�e� �o�f� �S�.� �m�a�g�n�a�;� �t�h�e� 
�r�a�y�s� �d�o� �n�o�t� �q�u�i�t�e� �r�e�a�c�h� �t�h�e� �b�a�s�e�.� �O�v�a�r�i�e�s� �w�h�e�n� �m�a�t�u�r�e� �r�a�t�h�e�r� �l�o�n�g�,� �e�x�t�e�n�d�i�n�g� �t�o� �t�h�e� 
�p�o�s�t�e�r�i�o�r� �e�n�d� �o�f� �t�h�e� �a�n�t�e�r�i�o�r� �f�i�n�;� �t�h�e�y� �a�r�e� �t�h�i�c�k�e�r� �a�n�d� �s�h�o�r�t�e�r� �t�h�a�n� �i�n� �S�.� �m�a�g�n�a�,� �b�u�t� 
�p�r�o�p�o�r�t�i�o�n�a�t�e�l�y� �l�o�n�g�e�r� �t�h�a�n� �i�n� �S�,�.� �e�n�f�l�a�t�a�.� �V�e�s�i�c�u�l�a�e� �s�e�m�i�n�a�l�e�s� �s�p�h�e�r�i�c�a�l�,� �p�l�a�c�e�d� �a�t� �t�h�e� �f�r�o�n�t� 



�C�H�A�E�T�O�G�N�A�T�H�A�.� �2�1�3� 

�e�n�d� �o�f� �t�h�e� �t�a�i�l� �f�i�n�.� �C�o�r�o�n�a� �c�i�l�i�a�t�a� �e�n�t�i�r�e�l�y� �o�n� �t�h�e� �h�e�a�d�;� �p�e�a�r�-�s�h�a�p�e�d�,� �w�i�t�h� �t�h�e� �n�a�r�r�o�w� �e�n�d� 
�l�y�i�n�g� �j�u�s�t� �b�e�h�i�n�d� �t�h�e� �b�r�a�i�n�,� �i�n� �f�r�o�n�t� �o�f� �t�h�e� �e�y�e�s�.� �H�o�o�k�s� �8 ��1�0�;� �a�n�t�e�r�i�o�r� �t�e�e�t�h� �s�m�a�l�l�,� 
�a�b�o�u�t� �1�0�;� �p�o�s�t�e�r�i�o�r� �l�a�r�g�e�r�,� �p�o�i�n�t�e�d�,� �v�a�r�y�i�n�g� �f�r�o�m� �1�2� �t�o� �1�6�.� 

�T�h�i�s� �s�p�e�c�i�e�s� �i�s� �i�n�t�e�r�m�e�d�i�a�t�e� �b�e�t�w�e�e�n� �S�.� �h�e�a�a�p�t�e�r�a� �a�n�d� �e�n�f�l�a�t�a� �i�n� �s�i�z�e� �a�n�d� �i�n� �t�h�e� �f�o�r�m� 
�o�f� �t�h�e� �o�v�a�r�i�e�s�,� �a�n�d� �i�t� �d�i�f�f�e�r�s� �f�r�o�m� �b�o�t�h� �i�n� �t�h�e� �l�a�r�g�e�r� �n�u�m�b�e�r� �o�f� �t�e�e�t�h�.� �A�l�t�h�o�u�g�h� �i�t� �i�s� 
�c�l�o�s�e�l�y� �c�o�n�n�e�c�t�e�d� �w�i�t�h� �t�h�e�s�e� �t�w�o� �s�p�e�c�i�e�s�,� �y�e�t� �t�h�e� �d�i�f�f�e�r�e�n�c�e�s� �a�r�e� �s�o� �c�o�n�s�t�a�n�t� �t�h�a�t� �t�h�e�r�e� �c�a�n� 
�b�e� �n�o� �d�o�u�b�t� �o�f� �i�t�s� �d�i�s�t�i�n�c�t�n�e�s�s�.� 

�1�1�.� �S�a�g�i�t�t�a� �p�u�l�c�h�r�a� �n�o�v�.� �s�p�.� �(�P�l�a�t�e� �X�I�I�I�,� �f�i�g�s�.� �4�.�4�,� �4�B�.�)� 

�A� �m�o�d�e�r�a�t�e� �n�u�m�b�e�r� �o�f� �t�h�i�s� �s�p�e�c�i�e�s� �o�c�c�u�r�r�e�d� �b�o�t�h� �i�n� �t�h�e� �w�i�n�t�e�r� �a�n�d� �s�p�r�i�n�g� �c�o�l�l�e�c�t�i�o�n�s�.� 

�I�t�s� �l�e�n�g�t�h� �i�s� �2�c�m�.�,� �o�f� �w�h�i�c�h� �t�h�e� �t�a�i�l� �s�e�g�m�e�n�t� �m�a�k�e�s� �u�p� �o�n�e�-�s�i�x�t�h�.� �T�h�e� �b�o�d�y� �i�s� �s�l�e�n�d�e�r�,� 
�w�i�t�h� �a� �t�h�i�n� �b�o�d�y�-�w�a�l�l�,� �s�o� �t�h�a�t� �t�h�i�s� �s�p�e�c�i�e�s� �i�s� �i�n�t�e�r�m�e�d�i�a�t�e� �b�e�t�w�e�e�n� �t�h�e� �l�a�r�g�e�,� �i�n�f�l�a�t�e�d�,� �a�n�d� �t�h�e� 
�s�m�a�l�l�e�r� �m�u�s�c�u�l�a�r� �t�y�p�e�s� �o�f� �S�a�g�i�t�t�a�.� �T�h�e� �h�e�a�d� �i�s� �s�m�a�l�l�,� �a�n�d� �t�h�e� �e�p�i�d�e�r�m�i�s� �s�o�m�e�w�h�a�t� �t�h�i�c�k�e�n�e�d� 

�b�e�h�i�n�d� �t�h�e� �h�e�a�d�.�  ��T�h�e� �a�n�t�e�r�i�o�r� �f�i�n� �b�e�g�i�n�s� �a�t� �t�h�e� �a�b�d�o�m�i�n�a�l� �g�a�n�g�l�i�o�n�,� �a�n�d� �i�s� �r�a�t�h�e�r� �l�o�n�g�,� 
�s�o� �a�s� �t�o� �b�e� �s�e�p�a�r�a�t�e�d� �b�y� �a� �s�h�o�r�t� �d�i�s�t�a�n�c�e� �o�n�l�y� �f�r�o�m� �t�h�e� �p�o�s�t�e�r�i�o�r�.� �T�h�e� �f�r�o�n�t� �h�a�l�f� �o�f� �t�h�e� 
�a�n�t�e�r�i�o�r� �f�i�n� �i�s� �v�e�r�y� �n�a�r�r�o�w� �a�n�d� �h�a�s� �n�o� �r�a�y�s�;� �t�h�e� �p�o�s�t�e�r�i�o�r� �p�a�r�t� �i�s� �r�a�t�h�e�r� �w�i�d�e�.� �T�h�e� �p�o�s�t�e�r�i�o�r� 
�f�i�n� �i�s� �l�i�k�e� �t�h�e� �a�n�t�e�r�i�o�r� �i�n� �s�h�a�p�e�,� �b�u�t� �t�h�e� �p�a�r�t� �w�i�t�h�o�u�t� �r�a�y�s� �i�s� �s�h�o�r�t�e�r� �a�n�d� �t�h�a�t� �w�i�t�h� �r�a�y�s� 
�w�i�d�e�r�.� �T�h�e� �r�a�y�s� �d�o� �n�o�t� �e�x�t�e�n�d� �q�u�i�t�e� �t�o� �t�h�e� �b�a�s�e�.� 

�T�h�e� �o�v�a�r�i�e�s� �a�r�e� �r�a�t�h�e�r� �l�o�n�g� �a�n�d� �s�l�e�n�d�e�r�,� �t�h�e� �v�e�s�i�c�u�l�a�e� �s�e�m�i�n�a�l�e�s� �s�m�a�l�l�.� �T�h�e� �w�h�o�l�e� �o�f� 

�t�h�e� �t�a�i�l� �c�o�e�l�o�m� �i�s� �f�i�l�l�e�d� �w�i�t�h� �d�e�v�e�l�o�p�i�n�g� �s�p�e�r�m�a�t�o�z�o�a�.� �T�h�e� �c�o�r�o�n�a� �c�i�l�i�a�t�a� �i�s� �m�o�d�e�r�a�t�e�l�y� �l�o�n�g� �;� 
�i�t� �b�e�g�i�n�s� �i�n� �f�r�o�n�t� �o�f� �t�h�e� �e�y�e�s� �a�n�d� �r�a�t�h�e�r� �m�o�r�e� �t�h�a�n� �t�w�o�-�t�h�i�r�d�s� �o�f� �i�t�s� �l�e�n�g�t�h� �i�s� �o�n� �t�h�e� 
�t�r�u�n�k�;� �i�t� �i�s� �n�a�r�r�o�w� �a�n�d� �i�t�s� �s�i�d�e�s� �p�a�r�a�l�l�e�l�.� �H�o�o�k�s� �6�,� �r�a�t�h�e�r� �c�u�r�v�e�d� �a�n�d� �s�l�e�n�d�e�r�;� �a�n�t�e�r�i�o�r� 

�t�e�e�t�h� �a�b�o�u�t� �6�,� �p�o�s�t�e�r�i�o�r� �a�b�o�u�t� �1�0�.� 

�T�h�i�s� �s�p�e�c�i�e�s� �i�s� �o�f� �i�n�t�e�r�e�s�t� �i�n� �c�o�m�b�i�n�i�n�g� �t�h�e� �c�h�a�r�a�c�t�e�r�s� �o�f� �t�w�o� �g�r�o�u�p�s� �o�f� �S�a�g�i�t�t�a�,� �v�i�z�.� 
�t�h�e� �l�a�r�g�e�r� �s�p�e�c�i�e�s�,� �w�h�i�c�h� �h�a�v�e� �a� �t�h�i�n� �b�o�d�y�-�w�a�l�l�,� �s�h�o�r�t� �c�o�r�o�n�a� �a�n�d� �i�n� �w�h�i�c�h� �o�n�l�y� �p�a�r�t� �o�f� 
�t�h�e� �t�a�i�l� �c�o�e�l�o�m� �i�s� �f�i�l�l�e�d� �w�i�t�h� �d�e�v�e�l�o�p�i�n�g� �s�p�e�r�m�;� �a�n�d� �s�e�c�o�n�d�l�y� �t�h�e� �s�m�a�l�l�e�r� �s�p�e�c�i�e�s� �w�i�t�h� �t�h�i�c�k� 
�b�o�d�y�-�w�a�l�l�,� �l�o�n�g� �c�o�r�o�n�a� �a�n�d� �t�a�i�l� �f�u�l�l� �o�f� �s�p�e�r�m�-�m�o�r�u�l�a�e�,� 

�1�2�.� �S�a�g�i�t�t�a� �p�o�l�y�o�d�o�n� �n�o�v�.� �s�p�.� �(�P�l�a�t�e� �X�I�I�I�,� �f�i�g�s�.� �3� �A�,� �3� �B�.�)� 

�F�o�u�n�d� �i�n� �f�a�i�r� �a�b�u�n�d�a�n�c�e� �i�n� �b�o�t�h� �w�i�n�t�e�r� �a�n�d� �s�p�r�i�n�g�.� 

�T�h�i�s� �s�p�e�c�i�e�s� �i�s� �s�u�p�e�r�f�i�c�i�a�l�l�y� �v�e�r�y� �l�i�k�e� �S�.� �s�e�r�r�a�t�o�d�e�n�t�a�t�a�.� �I�t�s� �l�e�n�g�t�h� �i�s� �a�b�o�u�t� �1�2� �c�m�.�,� �t�h�e� 
�t�a�i�l� �o�n�e�-�f�o�u�r�t�h� �o�f� �t�h�e� �w�h�o�l�e�.� �T�h�e� �s�h�a�p�e� �i�s� �t�h�a�t� �o�f� �s�e�r�r�a�t�o�d�e�n�t�a�t�a�.� �T�h�e� �f�i�n�-�r�a�y�s� �s�p�r�i�n�g� �f�r�o�m� 
�t�h�e� �b�a�s�e� �o�f� �t�h�e� �f�i�n�s�.� �T�h�e� �o�v�a�r�i�e�s� �a�r�e� �l�o�n�g�,� �e�x�t�e�n�d�i�n�g� �t�o� �t�h�e� �a�n�t�e�r�i�o�r� �f�i�n�s�.� �T�h�e� �v�e�s�i�c�u�l�a�e� 

�s�e�m�i�n�a�l�e�s� �a�r�e� �r�a�t�h�e�r� �l�a�r�g�e� �a�n�d� �p�r�o�j�e�c�t�i�n�g�.� �T�h�e� �h�o�o�k�s� �a�r�e� �6 ��7�,� �w�i�t�h� �n�o� �s�e�r�r�a�t�i�o�n�s�;� �a�n�t�e�r�i�o�r� 
�t�e�e�t�h� �9 ��1�0�,� �p�o�s�t�e�r�i�o�r� �2�6�;� �t�h�e�y� �a�r�e� �s�l�e�n�d�e�r�,� �t�r�u�n�c�a�t�e�d� �a�t� �t�h�e� �e�n�d�,� �w�i�t�h� �s�m�a�l�l� �p�r�o�c�e�s�s�e�s�.� �T�h�e� 

�c�o�r�o�n�a� �c�i�l�i�a�t�a� �i�s� �l�o�n�g� �a�n�d� �r�a�t�h�e�r� �w�i�d�e�r� �j�u�s�t� �b�e�h�i�n�d� �t�h�e� �n�e�c�k� �t�h�a�n� �e�l�s�e�w�h�e�r�e�.� 

�T�h�i�s� �s�p�e�c�i�e�s� �i�s� �d�i�s�t�i�n�g�u�i�s�h�e�d� �a�t� �o�n�c�e� �b�y� �t�h�e� �g�r�e�a�t� �n�u�m�b�e�r� �o�f� �i�t�s� �t�e�e�t�h�,� �w�h�i�c�h� �a�r�e� 
�m�o�r�e� �n�u�m�e�r�o�u�s� �t�h�a�n� �i�n� �a�n�y� �o�t�h�e�r� �k�n�o�w�n� �s�p�e�c�i�e�s�.� �-�I�t� �r�e�s�e�m�b�l�e�s� �B�é�r�a�n�e�c�k ��s� �d�e�s�c�r�i�p�t�i�o�n� �o�f� 
�S�.� �b�e�d�o�t�i�*� �i�n� �m�a�n�y� �w�a�y�s�,� �b�u�t� �d�i�f�f�e�r�s� �i�n� �h�a�v�i�n�g� �a� �c�o�r�o�n�a�,� �i�n� �t�h�e� �l�e�n�g�t�h� �o�f� �t�h�e� �o�v�a�r�i�e�s�,� 
�a�n�d� �t�h�e� �g�r�e�a�t�e�r� �n�u�m�b�e�r� �o�f� �t�e�e�t�h�.� �S�i�n�c�e� �B�é�r�a�n�e�c�k� �d�e�s�c�r�i�b�e�d� �S�.� �b�e�d�o�t�i� �f�r�o�m� �p�r�e�s�e�r�v�e�d� 
�s�p�e�c�i�m�e�n�s�,� �i�n� �w�h�i�c�h� �t�h�e� �c�o�r�o�n�a� �i�s� �o�f�t�e�n� �d�e�s�t�r�o�y�e�d� �i�m� �o�n�e� �s�p�e�c�i�e�s� �w�h�i�l�e� �w�e�l�l�-�p�r�e�s�e�r�v�e�d� �i�n� 

�1�K�.� �B�é�r�a�n�e�c�k�,�  � �� �C�h�é�t�o�g�n�a�t�h�e�s� �d�e� �l�a� �b�a�i�e� �d ��A�m�b�o�i�n�e�, �� �R�e�v�.� �Z�o�o�l�.� �S�u�i�s�s�e�,� �V�o�l�.� �m�1�.� �p�.� �1�4�7�,� �1�8�9�5�.� 



�2�1�4� �L�E�O�N�A�R�D� �D�O�N�C�A�S�T�E�R�.� 

�o�t�h�e�r�s�,� �i�t� �i�s� �p�o�s�s�i�b�l�e� �t�h�a�t� �i�n� �t�h�i�s� �p�o�i�n�t� �h�e� �w�a�s� �m�i�s�t�a�k�e�n�;� �b�u�t�,� �s�i�n�c�e� �t�h�e� �a�b�s�e�n�c�e� �o�f� �t�h�e� 
�c�o�r�o�n�a� �i�s� �a� �d�e�f�i�n�i�t�e� �p�a�r�t� �o�f� �t�h�e� �d�i�a�g�n�o�s�i�s� �o�f� �S�.� �b�e�d�o�t�i�,� �t�h�e� �p�r�e�s�e�n�t� �s�p�e�c�i�e�s� �c�a�n�n�o�t� �b�e� 
�i�d�e�n�t�i�f�i�e�d� �w�i�t�h� �i�t�.� 

�1�3�.� �S�a�g�i�t�t�a� �s�e�p�t�a�t�a� �n�o�v�.� �s�p�.� �(�P�l�a�t�e� �X�I�I�I�,� �f�i�g�.� �6�.�)� 

�M�o�d�e�r�a�t�e�l�y� �c�o�m�m�o�n� �b�o�t�h� �i�n� �w�i�n�t�e�r� �a�n�d� �i�n� �s�p�r�i�n�g�.� 

�I�t� �i�s� �a� �s�m�a�l�l� �s�p�e�c�i�e�s�,� �g�e�n�e�r�a�l�l�y� �l�e�s�s� �t�h�a�n� �1� �c�m�,� �T�h�e� �t�a�i�l� �s�e�g�m�e�n�t� �i�s� �a� �t�h�i�r�d� �o�f� �t�h�e� �w�h�o�l�e�.� 
�T�h�e� �f�i�n�s� �a�r�e� �n�a�r�r�o�w�,� �e�s�p�e�c�i�a�l�l�y� �t�h�e� �a�n�t�e�r�i�o�r�.� �T�h�e�r�e� �i�s� �n�o� �e�p�i�d�e�r�m�a�l� �t�h�i�c�k�e�n�i�n�g� �b�e�h�i�n�d� �t�h�e� 
�h�e�a�d�,� �b�u�t� �t�h�e� �b�o�d�y�-�w�a�l�l� �a�s� �a� �w�h�o�l�e� �i�s� �t�h�i�c�k�e�r� �i�n� �t�h�e� �p�o�s�t�e�r�i�o�r� �p�a�r�t� �o�f� �t�h�e� �t�r�u�n�k� �t�h�a�n� 
�a�n�t�e�r�i�o�r�l�y�.� �T�h�e�r�e� �a�r�e� �i�n�t�e�s�t�i�n�a�l� �d�i�v�e�r�t�i�c�u�l�a� �l�k�e� �t�h�o�s�e� �o�f� �S�.� �m�i�n�i�m�a�.� �T�h�e� �v�e�s�i�c�u�l�a�e� �s�e�m�i�n�a�l�e�s� 
�a�r�e� �v�e�r�y� �s�m�a�l�l�.� �T�h�e� �o�v�a�r�i�e�s� �a�r�e� �l�o�n�g�,� �e�x�t�e�n�d�i�n�g� �t�o� �t�h�e� �v�e�n�t�r�a�l� �g�a�n�g�l�i�o�n�,� �a�n�d� �t�h�e� �o�v�a� �h�a�v�e� 
�a� �v�e�r�y� �c�u�r�i�o�u�s� �a�p�p�e�a�r�a�n�c�e� �i�n� �f�u�l�l�y� �a�d�u�l�t� �s�p�e�c�i�m�e�n�s�.� �T�h�e�y� �b�e�c�o�m�e� �p�r�e�s�s�e�d� �t�o�g�e�t�h�e�r� �s�o� �t�h�a�t� 
�t�h�e�y� �a�r�e� �f�l�a�t�t�e�n�e�d� �a�n�t�e�r�i�o�r�l�y� �a�n�d� �p�o�s�t�e�r�i�o�r�l�y�,� �a�n�d� �t�h�e� �f�l�a�t�t�e�n�e�d� �f�a�c�e�s� �h�a�v�e� �t�h�e� �a�p�p�e�a�r�a�n�c�e� �o�f� 
�s�e�p�t�a� �d�i�v�i�d�i�n�g� �t�h�e� �t�r�u�n�k� �i�n�t�o� �a� �s�e�r�i�e�s� �o�f� �c�o�m�p�a�r�t�m�e�n�t�s� �o�n� �e�a�c�h� �s�i�d�e�.� 

�I�n� �n�o� �s�p�e�c�i�m�e�n� �w�a�s� �t�h�e� �c�o�r�o�n�a� �w�e�l�l� �p�r�e�s�e�r�v�e�d�,� �b�u�t� �i�t� �c�o�u�l�d� �b�e� �s�e�e�n� �f�r�o�m� �t�h�e� �f�r�a�g�m�e�n�t�s� 
�r�e�m�a�i�n�i�n�g� �t�h�a�t� �i�t� �l�i�e�s� �b�o�t�h� �o�n� �t�h�e� �h�e�a�d� �a�n�d� �o�n�,� �a�t� �l�e�a�s�t�,� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �t�r�u�n�k�,� 
�H�o�o�k�s� �6 ��8�,� �a�n�t�e�r�i�o�r� �t�e�e�t�h� �6 ��8�,� �p�o�s�t�e�r�i�o�r� �1�3 ��1�6�,� �r�a�t�h�e�r� �n�a�r�r�o�w� �a�n�d� �p�o�i�n�t�e�d�.� 

�T�h�e� �m�o�s�t� �p�r�o�m�i�n�e�n�t� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �t�h�i�s� �s�p�e�c�i�e�s� �i�s� �t�h�e� �p�e�c�u�l�i�a�r� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �o�v�a�r�i�e�s� 
�(�P�l�a�t�e� �X�I�I�I�,� �f�i�g�.� �6� �a�n�d� �T�e�x�t�-�f�i�g�.� �3�9�)�.� �T�h�e� �e�g�g�s� �a�p�p�e�a�r� �t�o� �h�a�v�e� 
�t�h�e�i�r� �s�h�e�l�l�s� �w�e�l�l� �d�e�v�e�l�o�p�e�d�,� �a�n�d� �t�h�e�  ��s�e�p�t�a �� �a�r�e� �d�u�e� �t�o� �t�h�e� �s�h�e�l�l�s� 
�o�f� �t�w�o� �e�g�g�s� �b�e�i�n�g� �p�r�e�s�s�e�d� �t�o�g�e�t�h�e�r�.� �I�n� �s�e�c�t�i�o�n� �i�t� �a�p�p�e�a�r�s� �t�h�a�t� 
�w�h�e�n� �t�h�e� �e�g�g�s� �a�s�s�u�m�e� �t�h�i�s� �c�o�n�d�i�t�i�o�n� �t�h�e�y� �a�r�e� �a�l�r�e�a�d�y� �i�n� �t�h�e� 
�o�v�i�d�u�c�t�,� �w�h�i�c�h� �i�s� �g�r�e�a�t�l�y� �d�i�l�a�t�e�d�,� �f�o�r� �w�h�e�n� �f�o�l�l�o�w�e�d� �b�a�c�k� �t�h�e� �c�a�v�i�t�y� 

�c�o�n�t�a�i�n�i�n�g� �t�h�e� �e�g�g�s� �i�s� �f�o�u�n�d� �t�o� �o�p�e�n� �a�t� �t�h�e� �u�s�u�a�l� �p�o�r�e� �o�f� �t�h�e� 
�o�v�i�d�u�c�t�;� �t�h�i�s� �v�i�e�w� �i�s� �s�u�p�p�o�r�t�e�d� �b�y� �t�h�e� �f�a�c�t� �t�h�a�t� �t�h�e� �l�a�r�g�e� �e�g�g�s� 
�l�i�e� �a�t� �t�h�e� �o�u�t�e�r� �s�i�d�e�s� �o�f� �t�h�e� �o�v�a�r�i�e�s�,� �n�e�x�t� �t�o� �t�h�e� �b�o�d�y�-�w�a�l�l�,� �a�n�d� � �p�y�6�.� �3�9�,� �T�r�a�n�s�v�e�r�s�e� �s�e�c�t�i�o�n� �o�f� 
�t�h�a�t� �n�o� �o�t�h�e�r� �o�v�i�d�u�c�t� �i�s� �v�i�s�i�b�l�e�,� �a�n�d� �f�u�r�t�h�e�r� �t�h�a�t� �t�h�e� �u�s�u�a�l� �g�e�r�m�i�n�a�l� 
�e�p�i�t�h�e�l�i�u�m� �a�p�p�e�a�r�s� �b�e�t�w�e�e�n� �t�h�e� �l�a�r�g�e� �e�g�g�s� �a�n�d� �t�h�e� �a�l�i�m�e�n�t�a�r�y� �c�a�n�a�l�.� 
�T�h�e� �a�n�i�m�a�l�s� �a�p�p�e�a�r� �t�o� �b�e� �u�n�d�e�r�g�o�i�n�g� �h�i�s�t�o�l�o�g�i�c�a�l� �d�e�g�e�n�e�r�a�t�i�o�n�,� �f�o�r� 
�t�h�e� �a�l�i�m�e�n�t�a�r�y� �c�a�n�a�l� �h�a�s� �l�o�s�t� �i�t�s� �l�i�n�i�n�g� �c�e�l�l�s� �f�o�r� �t�h�e� �m�o�s�t� �p�a�r�t�,� 
�a�n�d� �t�h�r�o�u�g�h� �t�h�e� �g�r�e�a�t�e�r� �p�a�r�t� �o�f� �t�h�e� �b�o�d�y� �i�s� �m�u�c�h� �r�e�d�u�c�e�d� �i�n� �s�i�z�e�.� 
�A� �c�o�n�d�i�t�i�o�n� �c�o�m�p�a�r�a�b�l�e� �w�i�t�h� �t�h�i�s� �i�s� �f�r�e�q�u�e�n�t�l�y� �f�o�u�n�d� �i�n� �S�.� �m�i�n�i�m�a�.� 
�A� �v�e�r�y� �s�i�m�i�l�a�r� �a�r�r�a�n�g�e�m�e�n�t� �o�f� �t�h�e� �e�g�g�s� �o�c�c�u�r�s� �i�n� �a� �f�u�l�l�y� �a�d�u�l�t� 
�K�r�o�h�m�a� �p�a�c�i�f�i�c�a� �i�n� �M�r� �G�a�r�d�i�n�e�r ��s� �c�o�l�l�e�c�t�i�o�n�,� �s�o� �t�h�a�t� �i�t� �i�s� �n�o�t� �q�u�i�t�e� 
�p�e�c�u�l�i�a�r� �t�o� �S�a�g�i�t�t�a� �s�e�p�t�a�t�a�.� 

�I�I�.� �G�e�n�u�s� �S�p�a�d�e�l�l�a� �L�a�n�g�e�r�h�a�n�s�.� 

�1�4�,� �S�p�a�d�e�l�l�a� �d�r�a�c�o� �K�r�o�h�n�.� 

�S�a�g�i�t�t�a� �s�e�p�t�a�t�a� �i�n� �t�h�e� �r�e�g�i�o�n� 
�o�f� �t�h�e� �o�v�a�r�i�e�s�.� �T�h�e� �r�i�p�e� 
�e�g�g�s� �a�r�e� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �o�v�a�l� 
�b�o�d�i�e�s� �(�d�o�t�t�e�d�)� �l�y�i�n�g� �i�n� �s�p�a�c�e�s� 
�w�h�i�c�h� �a�r�e� �p�r�o�b�a�b�l�y� �t�h�e� �e�n�-� 
�l�a�r�g�e�d� �o�v�i�d�u�c�t�s�.� �T�h�e� �g�e�r�-� 
�m�i�n�a�l� �e�p�i�t�h�e�l�i�u�m� �i�s� �s�e�e�n� �l�y�i�n�g� 
�a�t� �t�h�e� �i�n�n�e�r� �s�i�d�e� �o�f� �e�a�c�h� �o�f� 
�t�h�e�s�e� �s�p�a�c�e�s�,� �c�o�n�n�e�c�t�e�d� �w�i�t�h� 

�t�h�e� �a�l�i�m�e�n�t�a�r�y� �c�a�n�a�l� �b�y� �a� 
�m�e�s�e�n�t�e�r�y�.� 

�S�t�r�o�d�t�m�a�n�n�,� �A�r�c�h�i�v� �f�i�i�r� �N�a�t�u�r�g�e�s�c�h�i�c�h�t�e�,� �J�a�h�r�g�.� �5�8�,� �B�d�.� �1�.� �1�8�9�2�,� �p�.� �3�5�6�.� 

�T�h�i�s� �s�p�e�c�i�e�s� �w�a�s� �p�l�e�n�t�i�f�u�l� �i�n� �t�h�e� �w�i�n�t�e�r� �b�u�t� �d�i�d� �n�o�t� �o�c�c�u�r� �i�n� �t�h�e� �s�u�m�m�e�r�.� �I�t� �a�g�r�e�e�s� 
�i�n� �e�v�e�r�y� �w�a�y� �w�i�t�h� �t�h�e� �p�u�b�l�i�s�h�e�d� �d�e�s�c�r�i�p�t�i�o�n�s�.� �I� �f�o�u�n�d� �a� �n�u�m�b�e�r� �o�f� �s�p�e�c�i�m�e�n�s� �i�n� �w�h�i�c�h� 
�t�h�e� �r�e�m�a�r�k�a�b�l�e� �p�a�r�e�n�c�h�y�m�a�t�o�u�s� �t�i�s�s�u�e� �w�a�s� �e�n�t�i�r�e�l�y� �a�b�s�e�n�t�,� �a�n�d� �w�a�s� �a�t� �f�i�r�s�t� �i�n�c�l�i�n�e�d� �t�o� 
�r�e�g�a�r�d� �t�h�e�m� �a�s� �a� �n�e�w� �s�p�e�c�i�e�s�,� �b�u�t� �a�f�t�e�r�w�a�r�d�s� �f�o�u�n�d� �s�o�m�e� �i�n� �w�h�i�c�h� �p�a�r�t� �o�f� �t�h�e� �p�a�r�e�n�c�h�y�m�a� 



�a� 

�C�H�A�E�T�O�G�N�A�T�H�A�.� 

�r�e�m�a�i�n�e�d�,� �s�h�o�w�i�n�g� �t�h�a�t� �i�t� �h�a�d� �b�e�c�o�m�e� �d�e�t�a�c�h�e�d� �d�u�r�i�n�g� �p�r�e�s�e�r�v�a�t�i�o�n� �o�r� �i�n� �t�r�a�n�s�i�t�.� 

�2�1�5� 

�S�o�m�e� �o�f� 
�t�h�e� �b�e�s�t�-�p�r�e�s�e�r�v�e�d� �s�p�e�c�i�m�e�n�s� �h�a�v�e� �a� �b�r�i�g�h�t� �y�e�l�l�o�w� �c�o�l�o�u�r� �i�n� �f�o�r�m�a�l�i�n�,� �w�h�i�l�e� �o�t�h�e�r�s� �a�r�e� 
�c�o�l�o�u�r�l�e�s�s�.� 

�T�h�i�s� �s�p�e�c�i�e�s� �h�a�s� �b�e�e�n� �p�r�e�v�i�o�u�s�l�y� �r�e�c�o�r�d�e�d� �f�r�o�m� �t�h�e� �M�e�d�i�t�e�r�r�a�n�e�a�n�,� 
�b�o�t�h� �s�i�d�e�s� �o�f� �t�h�e� �A�t�l�a�n�t�i�c�,� �J�a�v�a� �a�n�d� �J�a�p�a�n�.� 

�I�I�.� �G�e�n�u�s� �K�r�o�h�n�i�a� �L�a�n�g�e�r�h�a�n�s�.� 

�1�5�.� �K�r�o�h�n�i�a� �p�a�c�i�f�i�c�a� �A�i�d�a�.� 

�T�.� �A�i�d�a�,� �A�n�n�o�t�.� �Z�o�o�l�.� �J�a�p�.� �V�o�l�.� �1�.� �p�.� �1�9�,� �1�8�9�7�.� 

�O�n�l�y� �t�w�o� �s�p�e�c�i�m�e�n�s� �o�f� �t�h�i�s� �s�p�e�c�i�e�s� �w�e�r�e� �o�b�t�a�i�n�e�d�;� �o�n�e� �i�n� �t�h�e� 
�w�i�n�t�e�r� �a�n�d� �o�n�e� �i�n� �t�h�e� �A�p�r�i�l� �c�o�l�l�e�c�t�i�o�n�.� �I�t� �i�s� �o�n�l�y� �7� �m�m�.� �i�n� �l�e�n�g�t�h�,� 
�b�u�t� �t�h�e� �o�v�a�r�i�e�s� �s�h�o�w� �i�t� �t�o� �b�e� �m�a�t�u�r�e�.� �I�n� �t�h�e� �s�p�e�c�i�m�e�n� �t�a�k�e�n� �i�n� 
�A�p�r�i�l� �t�h�e� �l�a�t�t�e�r� �h�a�d� �l�a�r�g�e� �e�g�g�s� �(�t�e�x�t�-�f�i�g�.� �4�0�)�,� �p�r�e�s�s�e�d� �t�o�g�e�t�h�e�r� �a�s� 
�d�e�s�c�r�i�b�e�d� �a�b�o�v�e� �i�n� �S�a�g�i�t�t�a� �s�e�p�t�a�t�a�.� �T�h�e� �t�a�i�l� �i�s� �a� �t�h�i�r�d� �o�f� �t�h�e� �w�h�o�l�e� 
�l�e�n�g�t�h�.� �B�o�t�h� �t�a�i�l�-�f�i�n� �a�n�d� �l�a�t�e�r�a�l� �f�i�n� �m�e�e�t� �t�h�e� �v�e�s�i�c�u�l�a�e� �s�e�m�i�n�a�l�e�s�,� 
�w�h�i�c�h� �a�r�e� �o�v�o�i�d�.� �T�h�e� �t�a�c�t�i�l�e� �p�r�o�m�i�n�e�n�c�e�s� �h�a�v�e� �v�e�r�y� �l�o�n�g� �b�r�i�s�t�l�e�s�.� 
�H�o�o�k�s� �9�,� �p�o�i�n�t�e�d�,� �w�i�t�h� �v�e�r�y� �s�m�a�l�l� �e�n�d�-�p�i�e�c�e�s�.� �T�e�e�t�h� �1�3�,� �v�e�r�y� �l�o�n�g�;� 
�t�h�e� �r�o�w� �o�f� �o�n�e� �s�i�d�e� �m�e�e�t�s� �t�h�a�t� �o�f� �t�h�e� �o�t�h�e�r� �s�i�d�e�.� �T�h�e� �e�y�e�s� �a�r�e� �v�e�r�y� 
�n�e�a�r� �t�o�g�e�t�h�e�r�.� 

�T�h�e�r�e� �c�a�n� �b�e� �n�o� �d�o�u�b�t� �t�h�a�t� �t�h�i�s� �i�s� �t�h�e� �K�r�o�h�n�i�a� �p�a�c�i�f�i�c�a� �d�e�s�c�r�i�b�e�d� 
�b�y� �A�i�d�a�;� �t�h�e� �t�e�e�t�h� �a�r�e� �s�h�g�h�t�l�y� �m�o�r�e� �n�u�m�e�r�o�u�s�,� �a�n�d� �t�h�e� �g�r�e�e�n� �c�o�l�o�u�r� 
�w�h�i�c�h� �h�e� �m�e�n�t�i�o�n�s� �i�s� �n�o�t� �v�i�s�i�b�l�e� �i�n� �p�r�e�s�e�r�v�e�d� �s�p�e�c�i�m�e�n�s�.� �H�e� �d�e�-� 
�s�c�r�i�b�e�s� �t�h�e� �m�o�u�t�h� �a�s� �a� �t�r�a�n�s�v�e�r�s�e� �s�l�i�t�,� �b�u�t� �t�h�i�s� �a�p�p�e�a�r�s� �t�o� �m�e� �t�o� 

�b�e� �d�u�e� �t�o� �a� �s�o�r�t� �o�f� �l�p� �o�v�e�r�h�a�n�g�i�n�g� �t�h�e� �m�o�u�t�h� �a�n�t�e�r�i�o�r�l�y�;� �t�h�e� �t�r�u�e� 
�m�o�u�t�h� �i�s� �a�s� �u�s�u�a�l� �l�o�n�g�i�t�u�d�i�n�a�l�.� 

�P�r�e�v�i�o�u�s�l�y� �d�e�s�c�r�i�b�e�d� �o�n�l�y� �f�r�o�m� �J�a�p�a�n�.� 

�[�N�o�r�E�.� �O�N� �S�O�M�E� �C�H�A�E�T�O�G�N�A�T�H�A� �F�R�O�M� �S�I�N�G�A�P�O�R�E�.� 

�I� �i�n�c�l�u�d�e� �h�e�r�e� �t�h�e� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �a� �n�e�w� �s�p�e�c�i�e�s� �o�f� �S�a�g�i�t�t�a� 
�o�b�t�a�i�n�e�d� �b�y� �t�h�e� �l�a�t�e� �F�.� �P�.� �B�e�d�f�o�r�d� �a�t� �S�i�n�g�a�p�o�r�e�.� �I�t� �w�a�s� �a�c�c�o�m�-� 
�p�a�n�i�e�d� �b�y� �a� �f�e�w� �s�p�e�c�i�m�e�n�s� �o�f� �S�.� �e�n�f�l�a�t�a� �a�n�d� �S�.� �r�o�b�u�s�t�a�.� �T�h�e�r�e� �w�a�s� 
�o�n�l�y� �o�n�e� �s�p�e�c�i�m�e�n�,� �w�h�i�c�h� �i�s� �n�o�t� �f�u�l�l�y� �m�a�t�u�r�e�;� �t�h�e� �c�o�n�d�i�t�i�o�n� �o�f� �t�h�e� 
�o�v�a�r�i�e�s� �h�o�w�e�v�e�r� �s�h�o�w�s� �t�h�a�t� �i�t� �i�s� �n�o�t� �v�e�r�y� �y�o�u�n�g�.� 

�S�a�g�i�t�t�a� �b�e�d�f�o�r�d�i�t� �n�o�v�.� �s�p�.� 

�V�e�r�y� �s�m�a�l�l�;� �a�n� �i�n�d�i�v�i�d�u�a�l� �a�p�p�a�r�e�n�t�l�y� �n�e�a�r�i�n�g� �m�a�t�u�r�i�t�y�,� �m�e�a�s�u�r�e�s� 
�o�n�l�y� �3�5� �m�m�.� �T�a�i�l� �o�n�e�-�t�h�i�r�d� �o�f� �w�h�o�l�e�.� �F�i�n�s� �n�a�r�r�o�w�,� �w�i�t�h� �r�a�y�s� 
�s�p�r�i�n�g�i�n�g� �f�r�o�m� �t�h�e� �b�a�s�e� �a�n�d� �p�l�a�c�e�d� �u�n�u�s�u�a�l�l�y� �f�a�r� �a�p�a�r�t�.� �C�o�r�o�n�a� 
�c�i�l�i�a�t�a� �i�m�p�e�r�f�e�c�t�l�y� �p�r�e�s�e�r�v�e�d�,� �b�u�t� �l�y�i�n�g� �b�o�t�h� �o�n� �h�e�a�d� �a�n�d� �t�r�u�n�k�,� �a�n�d� 
�a�p�p�a�r�e�n�t�l�y� �s�h�o�r�t� �a�n�d� �p�e�a�r�-�s�h�a�p�e�d�.� �B�o�d�y�-�w�a�l�l� �t�h�i�c�k�,� �w�i�t�h� �e�p�i�d�e�r�m�a�l� 
�t�h�i�c�k�e�n�i�n�g� �b�e�h�i�n�d� �t�h�e� �h�e�a�d�.� �H�o�o�k�s� �1�0�,� �a�n�t�e�r�i�o�r� �t�e�e�t�h� �2�,� �p�o�s�t�e�r�i�o�r� �2�,� 
�a�l�l�,� �e�s�p�e�c�i�a�l�l�y� �t�h�e� �a�n�t�e�r�i�o�r� �o�n�e�s�,� �l�o�n�g�,� �n�a�r�r�o�w� �a�n�d� �p�o�i�n�t�e�d�,� �l�i�k�e� �t�h�o�s�e� 
�o�f� �S�.� �m�a�g�n�a�.� 

�T�h�e� �n�u�m�b�e�r� �a�n�d� �s�h�a�p�e� �o�f� �t�h�e� �t�e�e�t�h� �i�s� �s�u�f�f�i�c�i�e�n�t� �t�o� �d�i�s�t�i�n�g�u�i�s�h� 
�t�h�i�s� �s�p�e�c�i�e�s� �a�t� �o�n�c�e� �f�r�o�m� �a�l�l� �t�h�e� �o�t�h�e�r� �s�m�a�l�l� �s�p�e�c�i�e�s�.�]� 

�G�.� 

�F�i�c�.� �4�0�.� �K�r�o�h�n�i�a� �p�a�c�i�f�i�c�a�.� �A� 
�s�p�e�c�i�m�e�n� �t�a�k�e�n� �i�n� �A�p�r�i�l�,� 
�w�h�i�c�h� �h�a�s� �a� �n�u�m�b�e�r� �o�f� �r�i�p�e� 
�e�g�g�s� �o�n� �e�a�c�h� �s�i�d�e� �a�r�r�a�n�g�e�d� 
�w�i�t�h� �t�h�e�i�r� �s�h�e�l�l�s� �i�n� �c�o�n�t�a�c�t�,� 
�g�i�v�i�n�g� �t�h�e� �a�p�p�e�a�r�a�n�c�e� �o�f� 
�t�r�a�n�s�v�e�r�s�e� �s�e�p�t�a�.� �T�h�e�s�e� 
�e�g�g�s�,� �a�s� �i�n� �S�a�g�i�t�t�a� �s�e�p�t�a�t�a�,� 
�a�r�e� �p�r�o�b�a�b�l�y� �i�n� �t�h�e� �o�v�i�d�u�c�t�.� 

�2�8� 



�2�1�6� �L�E�O�N�A�R�D� �D�O�N�C�A�S�T�E�R�.� 

�I�I�.� �V�A�R�I�A�T�I�O�N� �A�N�D� �D�I�S�T�R�I�B�U�T�I�O�N� �O�F� �T�H�E� �G�R�O�U�P�.� 

�T�h�e� �e�x�a�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �s�p�e�c�i�f�i�c� �c�h�a�r�a�c�t�e�r�s� �a�n�d� �t�h�e� �g�e�o�g�r�a�p�h�i�c�a�l� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �t�h�e� 
�C�h�a�e�t�o�g�n�a�t�h�a� �l�e�a�d�s� �t�o� �s�e�v�e�r�a�l� �p�o�i�n�t�s� �o�f� �i�n�t�e�r�e�s�t�.� �I�n� �t�h�e� �f�i�r�s�t� �p�l�a�c�e�,� �i�t� �i�s� �f�o�u�n�d� �t�h�a�t� �m�o�s�t� 
�s�p�e�c�i�e�s� �a�r�e� �w�o�r�l�d�-�w�i�d�e� �i�n� �t�h�e�i�r� �d�i�s�t�r�i�b�u�t�i�o�n�,� �a�n�d� �a�r�e� �o�b�t�a�i�n�e�d� �i�n� �a�l�m�o�s�t� �a�l�l� �t�h�e� �w�a�r�m�e�r� �s�e�a�s�;� 
�o�n�l�y� �a� �f�e�w� �s�p�e�c�i�e�s� �h�a�v�e� �b�e�e�n� �o�b�s�e�r�v�e�d� �i�n� �v�e�r�y� �l�i�m�i�t�e�d� �a�r�e�a�s�,� �a�n�d� �s�i�n�c�e� �S�a�g�i�t�t�a� �f�l�a�c�c�i�d�a� �a�n�d� 
�S�.� �r�e�g�u�l�a�r�i�s�,� �w�h�i�c�h� �h�a�d� �h�i�t�h�e�r�t�o� �b�e�e�n� �r�e�c�o�r�d�e�d� �o�n�l�y� �f�r�o�m� �t�h�e� �W�e�s�t� �I�n�d�i�e�s� �a�n�d� �J�a�p�a�n� 
�r�e�s�p�e�c�t�i�v�e�l�y�,� �h�a�v�e� �n�o�w� �b�e�e�n� �f�o�u�n�d� �a�l�s�o� �i�n� �t�h�e� �I�n�d�i�a�n� �O�c�e�a�n�,� �i�t� �s�e�e�m�s� �p�r�o�b�a�b�l�e� �t�h�a�t� �s�o�m�e�,� 
�i�f� �n�o�t� �a�l�l�,� �t�h�e� �r�e�m�a�i�n�i�n�g� �l�o�c�a�l� �s�p�e�c�i�e�s� �w�i�l�l� �b�e� �k�n�o�w�n� �e�v�e�n�t�u�a�l�l�y� �t�o� �h�a�v�e� �a� �w�i�d�e�r� �r�a�n�g�e�.� 

�I�n�d�i�v�i�d�u�a�l�s� �o�f� �t�h�e� �s�a�m�e� �s�p�e�c�i�e�s� �h�a�v�e� �a�s� �a� �r�u�l�e� �t�h�e� �s�a�m�e� �c�h�a�r�a�c�t�e�r�s� �i�n� �w�h�a�t�e�v�e�r� �p�a�r�t� �o�f� 
�t�h�e� �w�o�r�l�d� �t�h�e�y� �o�c�c�u�r�,� �b�u�t� �t�h�e�r�e� �a�r�e� �a� �n�u�m�b�e�r� �o�f� �e�x�c�e�p�t�i�o�n�s� �t�o� �t�h�i�s� �r�u�l�e�;� �f�o�r� �e�x�a�m�p�l�e�,� 
�t�h�e� �S�.� �s�e�r�r�a�t�o�d�e�n�t�a�t�a� �f�r�o�m� �t�h�e� �M�a�l�d�i�v�e� �G�r�o�u�p� �h�a�d� �u�s�u�a�l�l�y� �a� �g�r�e�a�t�e�r� �n�u�m�b�e�r� �o�f� �t�e�e�t�h� �t�h�a�n� 
�t�h�o�s�e� �o�f� �t�h�e� �M�e�d�i�t�e�r�r�a�n�e�a�n�,� �a�n�d� �A�i�d�a� �r�e�c�o�r�d�s� �t�h�e� �s�a�m�e� �f�a�c�t� �i�n� �r�e�s�p�e�c�t� �o�f� �s�e�v�e�r�a�l� �s�p�e�c�i�e�s� 
�f�r�o�m� �J�a�p�a�n�.� �B�u�t� �t�h�e� �c�h�a�r�a�c�t�e�r�s�,� �w�h�i�c�h� �a�r�e� �u�s�e�d� �t�o� �d�i�s�t�i�n�g�u�i�s�h� �t�h�e� �s�p�e�c�i�e�s� �o�f� �t�h�e� �C�h�a�e�t�o�-� 
�g�n�a�t�h�a�,� �a�r�e� �v�e�r�y� �v�a�r�i�a�b�l�e� �i�n� �t�h�e�m�s�e�l�v�e�s�,� �s�o� �t�h�a�t� �e�x�a�m�p�l�e�s� �f�r�o�m� �t�h�e� �s�a�m�e� �l�o�c�a�l�i�t�y� �d�i�f�f�e�r� 
�c�o�n�s�i�d�e�r�a�b�l�y� �f�r�o�m� �o�n�e� �a�n�o�t�h�e�r�,� �a�n�d� �i�t� �i�s� �s�o�m�e�t�i�m�e�s� �a� �m�a�t�t�e�r� �o�f� �d�i�f�f�i�c�u�l�t�y� �t�o� �d�e�t�e�r�m�i�n�e� 
�t�h�e�s�e� �s�p�e�c�i�e�s� �w�i�t�h� �c�e�r�t�a�i�n�t�y�;� �f�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �i�n�d�i�v�i�d�u�a�l�s� �d�e�s�c�r�i�b�e�d� �a�b�o�v�e� �a�s� �S�.� �t�r�i�c�u�s�p�i�d�a�t�a�,� 
�w�h�i�c�h� �h�a�v�e� �a�n� �a�r�r�a�n�g�e�m�e�n�t� �o�f� �t�e�e�t�h� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �t�h�a�t� �o�f� �t�h�e� �t�y�p�e�,� �m�i�g�h�t� �b�e� �r�e�f�e�r�r�e�d� �t�o� 
�S�.� �h�e�x�a�p�t�e�r�a�,� �i�n� �w�h�i�c�h� �t�h�e� �t�e�e�t�h� �w�e�r�e� �f�e�w�e�r� �t�h�a�n� �t�h�e� �n�o�r�m�a�l�,� �a�n�d� �s�o� �i�n� �o�t�h�e�r� �c�a�s�e�s�.� 

�I�n� �f�a�c�t�,� �i�t� �a�l�m�o�s�t� �s�e�e�m�s� �t�h�a�t� �t�h�e� �s�p�e�c�i�e�s� �i�n� �t�h�e� �C�h�a�e�t�o�g�n�a�t�h�a� �a�r�e� �n�o�t� �v�e�r�y� �d�e�f�i�n�i�t�e�l�y� �f�i�x�e�d�,� 

�b�u�t� �g�r�a�d�u�a�t�e� �i�n�t�o� �o�n�e� �a�n�o�t�h�e�r� �t�o� �s�o�m�e� �e�x�t�e�n�t�,� �a�l�t�h�o�u�g�h� �t�h�e�y� �c�a�n� �b�e� �s�e�p�a�r�a�t�e�d� �i�n�t�o� �s�e�v�e�r�a�l� 
�g�r�o�u�p�s�,� �w�h�i�c�h� �a�r�e� �v�e�r�y� �d�i�s�t�i�n�c�t�;� �f�o�r� �e�x�a�m�p�l�e�,� �S�a�g�i�t�t�a� �h�e�x�a�p�t�e�r�a�,� �S�.� �t�r�i�c�u�s�p�i�d�a�t�a�,� �S�.� �m�a�g�n�a� 
�a�n�d� �S�.� �l�y�r�a� �f�o�r�m� �a� �w�e�l�l�-�m�a�r�k�e�d� �g�r�o�u�p� �o�f� �l�a�r�g�e� �s�p�e�c�i�e�s�,� �w�h�i�c�h� �c�a�n� �b�e� �s�e�p�a�r�a�t�e�d� �a�t� �a� �g�l�a�n�c�e� 
�f�r�o�m� �t�h�e� �t�y�p�e� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �S�.� �h�i�s�p�i�d�a� �a�n�d� �S�.� �r�e�g�u�l�a�r�i�s�.� 

�T�h�e� �q�u�e�s�t�i�o�n� �o�f� �s�p�e�c�i�e�s� �i�n� �t�h�e� �C�h�a�e�t�o�g�n�a�t�h�a� �i�s� �a�n� �i�n�t�e�r�e�s�t�i�n�g� �o�n�e� �f�r�o�m� �t�h�e� �p�o�i�n�t� �o�f� 
�v�i�e�w� �o�f� �e�v�o�l�u�t�i�o�n�,� �f�o�r� �i�n� �m�o�s�t� �s�e�a�s� �a� �g�r�e�a�t� �n�u�m�b�e�r� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �o�f� �v�a�r�i�o�u�s� �s�p�e�c�i�e�s� �a�r�e� 
�f�o�u�n�d� �t�o�g�e�t�h�e�r� �b�u�t� �a�l�l� �h�a�v�i�n�g�,� �a�s� �f�a�r� �a�s� �w�e� �k�n�o�w�,� �s�i�m�i�l�a�r� �h�a�b�i�t�s� �a�n�d� �l�i�v�i�n�g� �m�i�n�g�l�e�d� 
�t�o�g�e�t�h�e�r�.� �G�e�o�g�r�a�p�h�i�c�a�l� �i�s�o�l�a�t�i�o�n� �o�r� �d�i�f�f�e�r�e�n�c�e�s� �o�f� �h�a�b�i�t�a�t� �a�p�p�a�r�e�n�t�l�y� �d�o� �n�o�t� �e�x�i�s�t�,� �a�n�d� 
�p�r�o�b�a�b�l�y� �m�o�s�t� �s�p�e�c�i�e�s� �b�r�e�e�d� �t�h�r�o�u�g�h� �t�h�e� �g�r�e�a�t�e�r� �p�a�r�t� �o�f� �t�h�e� �y�e�a�r�,� �s�o� �t�h�a�t� �t�h�e�r�e� �c�a�n� �b�e� 
�n�o� �s�e�p�a�r�a�t�i�o�n� �b�y� �d�i�f�f�e�r�e�n�c�e�s� �o�f� �b�r�e�e�d�i�n�g� �s�e�a�s�o�n�.� 

�I�n� �m�a�n�y� �i�n�s�t�a�n�c�e�s� �t�w�o� �s�p�e�c�i�e�s�,� �l�i�v�i�n�g� �t�o�g�e�t�h�e�r�,� �a�r�e� �s�o� �c�l�o�s�e�l�y� �a�l�l�i�e�d� �t�h�a�t� �i�t� �i�s� �v�e�r�y� 
�d�i�f�f�i�c�u�l�t� �t�o� �d�i�s�t�i�n�g�u�i�s�h� �t�h�e�m�,� �i�n� �w�h�i�c�h� �c�a�s�e� �i�t� �s�e�e�m�s� �h�a�r�d�l�y� �p�o�s�s�i�b�l�e� �t�h�a�t� �t�h�e� �s�e�p�a�r�a�t�i�o�n� 
�c�a�n� �h�a�v�e� �b�e�e�n� �d�u�e� �t�o� �n�a�t�u�r�a�l� �s�e�l�e�c�t�i�o�n�.� �P�o�s�s�i�b�l�y� �t�h�e� �g�r�e�a�t� �v�a�r�i�e�t�y� �o�f� �C�h�a�e�t�o�g�n�a�t�h�a� �f�o�u�n�d� 
�t�o�g�e�t�h�e�r�,� �a�l�l� �l�i�v�i�n�g� �u�n�d�e�r� �t�h�e� �s�a�m�e� �c�o�n�d�i�t�i�o�n�s� �a�n�d� �w�i�t�h� �s�i�m�i�l�a�r� �h�a�b�i�t�s�,� �m�a�y� �b�e� �b�e�s�t� �e�x�p�l�a�i�n�e�d� 
�b�y� �s�u�p�p�o�s�i�n�g� �t�h�e� �s�p�e�c�i�e�s� �t�o� �b�e� �v�e�r�y� �a�n�c�i�e�n�t�,� �a�n�d� �t�h�a�t� �t�h�e� �d�i�f�f�e�r�e�n�t� �s�p�e�c�i�e�s� �h�a�v�e� �a�r�i�s�e�n� �i�n� 
�d�i�f�f�e�r�e�n�t� �p�a�r�t�s� �o�f� �t�h�e� �w�o�r�l�d� �a�n�d� �h�a�v�e� �b�e�c�o�m�e� �s�p�r�e�a�d� �b�y� �c�u�r�r�e�n�t�s� �o�r� �o�t�h�e�r� �m�e�a�n�s� �o�f� �d�i�s�p�e�r�s�a�l�,� 
�u�n�t�i�l� �t�h�e�y� �a�r�e� �f�o�u�n�d� �i�n� �a�l�l� �t�h�e� �s�e�a�s� �w�h�e�r�e� �t�h�e� �t�e�m�p�e�r�a�t�u�r�e� �i�s� �s�u�f�f�i�c�i�e�n�t�l�y� �h�i�g�h�.� �T�h�e� 
�c�h�a�r�a�c�t�e�r�s� �b�y� �w�h�i�c�h� �t�h�e� �s�p�e�c�i�e�s� �a�r�e� �d�i�s�t�i�n�g�u�i�s�h�e�d�,� �s�u�c�h� �a�s� �h�o�o�k�s�,� �t�e�e�t�h�,� �p�r�o�p�o�r�t�i�o�n�s� �o�f� �t�h�e� 
�b�o�d�y� �a�n�d� �f�i�n�s�,� �e�t�e�.�,� �a�r�e� �v�e�r�y� �v�a�r�i�a�b�l�e� �w�i�t�h�i�n� �c�e�r�t�a�i�n� �l�i�m�i�t�s�,� �a�s� �h�a�s� �b�e�e�n� �s�h�o�w�n� �a�b�o�v�e�.� �I�f�,� 
�t�h�e�n�,� �a� �p�a�r�t� �o�f� �t�h�e� �o�c�e�a�n� �b�e�c�a�m�e� �p�a�r�t�l�y� �o�r� �w�h�o�l�l�y� �s�e�p�a�r�a�t�e�d� �f�r�o�m� �t�h�e� �r�e�s�t� �b�y� �g�e�o�l�o�g�i�c�a�l� 
�c�h�a�n�g�e�s�,� �i�n� �t�h�e� �c�o�u�r�s�e� �o�f� �t�i�m�e� �t�h�i�s� �v�a�r�i�a�b�i�l�i�t�y� �w�o�u�l�d� �u�n�d�o�u�b�t�e�d�l�y� �c�a�u�s�e� �t�h�e� �f�a�u�n�a�,� �s�o� �c�u�t� 

�o�f�f�,� �t�o� �b�e�c�o�m�e� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �t�h�e� �r�e�m�a�i�n�d�e�r�,� �a�n�d�,� �w�h�e�n� �t�h�e�y� �a�g�a�i�n� �b�e�c�a�m�e� �i�n�t�e�r�m�i�n�g�l�e�d�,� 

�t�h�e�y� �w�o�u�l�d� �b�e� �c�l�a�s�s�e�d� �a�s� �d�i�f�f�e�r�e�n�t� �s�p�e�c�i�e�s�.� �T�h�e� �C�h�a�e�t�o�g�n�a�t�h�a� �o�f�f�e�r� �t�h�i�s� �p�r�o�b�l�e�m� �i�n� �a� 



�C�H�A�E�T�O�G�N�A�T�H�A�.� �A� 

�p�e�c�u�l�i�a�r�l�y� �p�r�o�m�i�n�e�n�t� �m�a�n�n�e�r�,� �f�o�r� �t�h�e�r�e� �a�r�e� �f�e�w� �o�t�h�e�r� �g�r�o�u�p�s� �o�f� �a�n�i�m�a�l�s� �o�f� �w�h�i�c�h� �a�s� �m�a�n�y� 
�a�s� �t�e�n� �o�r� �e�v�e�n� �m�o�r�e� �s�p�e�c�i�e�s� �o�f� �o�n�e� �g�e�n�u�s� �a�r�e� �f�o�u�n�d� �t�o�g�e�t�h�e�r� �i�n� �e�x�a�c�t�l�y� �t�h�e� �s�a�m�e� �e�n�v�i�r�o�n�m�e�n�t�.� 

�T�h�e� q�u�e�s�t�i�o�n� �o�f� �t�h�e� �n�a�t�u�r�e� �a�n�d� �e�x�t�e�n�t� �o�f� �t�h�e� �v�a�r�i�a�t�i�o�n� �i�n� �e�a�c�h� �s�p�e�c�i�e�s� �i�s� �a�l�s�o� �o�f� 
�i�n�t�e�r�e�s�t�,� �f�o�r� �t�h�e�r�e� �a�r�e� �i�n�d�i�c�a�t�i�o�n�s� �t�h�a�t� �t�h�e� �c�h�a�r�a�c�t�e�r�s� �c�o�m�m�o�n�l�y� �r�e�l�i�e�d� �u�p�o�n� �a�s� �d�i�s�t�i�n�c�t�i�v�e� 
�m�a�y� �s�o�m�e�t�i�m�e�s� b�e� �v�e�r�y� �u�n�t�r�u�s�t�w�o�r�t�h�y�.� I�t� �h�a�s� b�e�e�n� �p�o�i�n�t�e�d� �o�u�t� �h�o�w� �i�n� �s�o�m�e� �s�p�e�c�i�e�s� �l�o�c�a�l� 
�r�a�c�e�s� �e�x�i�s�t� �w�i�t�h� �s�l�i�g�h�t�l�y� �d�i�f�f�e�r�e�n�t� �c�h�a�r�a�c�t�e�r�s�,� �a�s� �i�n� �t�h�e� �c�a�s�e� �o�f� S�a�g�i�t�t�a� �s�e�r�r�a�t�o�d�e�n�t�a�t�a� �a�n�d� 
S�.� �h�i�s�p�i�d�a�,� b�u�t� �s�o�m�e� �s�p�e�c�i�e�s� �a�r�e� �m�a�rk�e�d�l�y� �v�a�r�i�ab�l�e� �i�n� �t�h�e� �s�a�m�e� �l�o�c�a�l�i�t�y�.� F�o�r� �e�x�a�m�p�l�e�,� 
b�e�s�i�d�e�s� �t�h�e� �v�a�r�i�a�t�i�o�n� �i�n� �n�u�mb�e�r� �o�f� �t�h�e� �t�e�e�t�h� �i�n� S�.� �t�r�i�c�u�s�p�i�d�a�t�a� �m�e�n�t�i�o�n�e�d� �ab�o�v�e�,� �i�t� �w�a�s� 
�f�o�u�n�d� �t�h�a�t� �w�h�i�l�e� �t�h�e� �t�y�p�i�c�a�l� �n�u�mb�e�r� �o�f� �h�o�ok�s� �i�s� 8�,� �o�n�e� �s�p�e�c�i�m�e�n� �h�a�d� �o�n�l�y� 4�,� �a�n�o�t�h�e�r� 
5�,� �a�n�d� �o�t�h�e�r�s� 7� �o�n� �e�a�c�h� �s�i�d�e�.� 

I� �ob�s�e�r�v�e�d� �a� �m�o�r�e� �r�e�m�a�rk�ab�l�e� �c�a�s�e� �o�f� �t�h�i�s� �a�t� �N�a�p�l�e�s�,� �w�h�i�c�h� �p�o�s�s�ib�l�y� �i�n�d�i�c�a�t�e�s� �t�h�a�t� 
�t�h�e� �h�o�ok�s� �a�r�e� �l�o�s�t� �t�o� �s�o�m�e� �e�x�t�e�n�t� �a�t� �m�a�t�u�r�i�t�y�.� �T�h�e� �s�p�e�c�i�e�s� �i�n� q�u�e�s�t�i�o�n� �w�a�s� S�a�g�i�t�t�a� �l�y�r�a�,� 
�w�h�i�c�h� �G�r�a�s�s�i� �i�n� �h�i�s� �m�o�n�o�g�r�a�p�h� (F�a�u�n�a� �e�t� F�l�o�r�a� �d�e�s� �G�o�l�f�e�s� �v�o�n� �N�e�a�p�e�l;� I� �C�h�e�t�o�g�n�a�t�i)� 
�d�e�s�c�r�ib�e�s� �a�s� b�e�i�n�g� �v�e�r�y� �r�a�r�e�l�y� �f�o�u�n�d� �s�e�x�u�a�l�l�y� �m�a�t�u�r�e�,� �w�h�i�l�e� �i�m�m�a�t�u�r�e� �s�p�e�c�i�m�e�n�s� �a�r�e� 
�c�o�m�p�a�r�a�t�i�v�e�l�y� �c�o�m�m�o�n�.� �A�t� �N�a�p�l�e�s� �d�u�r�i�n�g� �t�h�e� �e�a�r�l�y� �s�p�r�i�n�g� �o�f� 1901� �i�m�m�a�t�u�r�e� �s�p�e�c�i�m�e�n�s� 
�w�e�r�e� �f�r�eq�u�e�n�t� �i�n� �t�h�e� �A�u�f�t�r�i�eb � �f�r�o�m� �n�o� �g�r�e�a�t� �d�e�p�t�h�,� �a�n�d� �m�a�n�y� �w�e�r�e� �o�f� �c�o�n�s�i�d�e�r�ab�l�e� �s�iz�e�,� 
�e�g�.� �a�s� �m�u�c�h� �a�s� 28�m�m�.� �w�i�t�h� �o�n�l�y� �m�o�s�t� �m�i�n�u�t�e� �r�u�d�i�m�e�n�t�s� �o�f� �o�v�a�r�i�e�s� �a�n�d_� �t�e�s�t�e�s�,� �a�n�d� �n�o� 

�t�r�a�c�e� �o�f� �g�e�n�i�t�a�l� �d�u�c�t�s�.� I�n� �A�p�r�i�l�,� �h�o�w�e�v�e�r�,� �a� �n�u�mb�e�r� �o�f� �s�p�e�c�i�m�e�n�s� �w�e�r�e� �c�a�u�g�h�t� �i�n� �t�h�e� 
�n�e�i�g�hb�o�u�r�h�o�o�d� �o�f� �C�a�p�r�i� �a�t� �d�e�p�t�h�s� �o�f� 400� �a�n�d� 1000� �m�e�t�r�e�s�,� �a�n�d� �t�h�e�s�e� �w�e�r�e� �m�o�s�t�l�y� �s�e�x�u�a�l�l�y� 
�m�a�t�u�r�e�.� �T�h�o�s�e� �f�r�o�m� �t�h�e� �g�r�e�a�t�e�r� �d�e�p�t�h� �w�e�r�e� �r�e�m�a�rk�ab�l�e� �i�n� �t�h�a�t� �a� �l�a�r�g�e� �p�r�o�p�o�r�t�i�o�n� �h�a�d� 
�o�n�l�y� �t�h�r�e�e� �h�o�ok�s� �o�n� �e�a�c�h� �s�i�d�e� �i�n�s�t�e�a�d� �o�f� �s�e�v�e�n�,� �a�l�t�h�o�u�g�h� �o�t�h�e�r�s� �w�e�r�e� �n�e�a�r�l�y� �o�r� q�u�i�t�e� �m�a�t�u�r�e� 
�w�i�t�h� �t�h�e� �n�o�r�m�a�l� �s�e�v�e�n� �h�o�ok�s�.� �T�h�e�s�e� �e�x�a�m�p�l�e�s� �h�a�d� �o�t�h�e�r�w�i�s�e� �a�l�l� �t�h�e� �c�h�a�r�a�c�t�e�r�s� �o�f� S�.� �l�y�r�a�,� 
�e�x�c�e�p�t� �t�h�a�t� �t�h�e� �h�e�a�d� �w�a�s� �p�e�r�h�a�p�s� �s�h�o�r�t�e�r� �a�n�d� b�r�o�a�d�e�r� �t�h�a�n� �u�s�u�a�l�.� 

�T�h�e�s�e� �f�a�c�t�s� �s�e�e�m� �t�o� �i�n�d�i�c�a�t�e� �t�h�a�t� �e�i�t�h�e�r� �t�h�e�r�e� �a�r�e� �t�w�o� �c�l�o�s�e�l�y� �a�l�l�i�e�d� �s�p�e�c�i�e�s� �o�r� �v�a�r�i�e�t�i�e�s� 
�i�n�c�l�u�d�e�d� �u�n�d�e�r� �t�h�e� �n�a�m�e� S�.� �l�y�r�a�,� �o�r� �t�h�a�t� �w�h�e�n� �m�a�t�u�r�i�t�y� �i�s� �r�e�a�c�h�e�d�,� �f�o�u�r� �o�u�t� �o�f� �t�h�e� �s�e�v�e�n� 
�h�o�ok�s� �o�n� �e�a�c�h� �s�i�d�e� �a�r�e�,� �i�n� �s�o�m�e� �c�a�s�e�s� �a�t� �l�e�a�s�t�,� �l�o�s�t�.� I�t� �a�l�s�o� �s�e�e�m�s� �t�o� �s�u�g�g�e�s�t� �t�h�a�t� �w�h�e�n� 
�m�a�t�u�r�e� �t�h�i�s� �s�p�e�c�i�e�s� �m�i�g�r�a�t�e�s� �t�o� �a� �m�u�c�h� �g�r�e�a�t�e�r� �d�e�p�t�h�,� �f�o�r� �n�o� �f�u�l�l�y� �a�d�u�l�t� �s�p�e�c�i�m�e�n�s� �w�e�r�e� 
�t�ak�e�n� �a�t� �t�h�e� �s�u�r�f�a�c�e�.� �G�r�a�s�s�i� �d�i�d� �m�o�s�t� �o�f� �h�i�s� �w�o�rk� �a�t� M�e�s�s�i�n�a�,� �w�h�e�r�e� �t�h�e� �c�u�r�r�e�n�t�s� b�r�i�n�g� 
�u�p� �t�o� �t�h�e� �s�u�r�f�a�c�e� �a�n�i�m�a�l�s� �w�h�i�c�h� �n�o�r�m�a�l�l�y� �l�i�v�e� �i�n� �d�e�e�p� �w�a�t�e�r�,� �a�n�d� �t�h�i�s� �p�r�ob�ab�l�y� �a�c�c�o�u�n�t�s� �f�o�r� 
�h�i�s� �f�i�n�d�i�n�g� �o�c�c�a�s�i�o�n�a�l� �a�d�u�l�t� �s�p�e�c�i�m�e�n�s�.� 

W�i�t�h� �r�e�g�a�r�d� �t�o� �v�a�r�i�a�t�i�o�n� �i�n� �d�i�f�f�e�r�e�n�t� �l�o�c�a�l�i�t�i�e�s�,� �i�t� �a�p�p�e�a�r�s� �t�h�a�t� �m�o�s�t� �o�f� �t�h�e� �w�i�d�e�l�y� 
�d�i�s�t�r�ib�u�t�e�d� �s�p�e�c�i�e�s� �d�i�f�f�e�r� �t�o� �s�o�m�e� �e�x�t�e�n�t� �i�n� �w�i�d�e�l�y� �s�e�p�a�r�a�t�e�d� �a�r�e�a�s�,� �a�s� �i�s� �m�e�n�t�i�o�n�e�d� �ab�o�v�e� 
�i�n� �r�e�s�p�e�c�t� �t�o� �t�h�e� �t�e�e�t�h�.� I�t� �i�s� �i�n�t�e�r�e�s�t�i�n�g� �t�o� �n�o�t�e� �t�h�a�t� �i�n� �a�l�l� �c�a�s�e�s� �i�n� �t�h�e� �p�r�e�s�e�n�t� �c�o�l�l�e�c�t�i�o�n�,� 
�w�h�e�r�e� �t�h�e� �t�e�e�t�h� �d�i�f�f�e�r�e�d� �i�n� �n�u�mb�e�r� �f�r�o�m� �t�h�o�s�e� �o�f� �t�h�e� �E�u�r�o�p�e�a�n� �v�a�r�i�e�t�y�,� �t�h�e�y� �w�e�r�e� �m�o�r�e� 
�n�u�m�e�r�o�u�s�,� �s�o� �t�h�a�t� �t�h�e� �a�v�e�r�a�g�e� �n�u�mb�e�r� �o�f� �t�e�e�t�h� �i�n� �s�p�e�c�i�m�e�n�s� �f�r�o�m� �t�h�e� I�n�d�i�a�n� �O�c�e�a�n� �i�s� 

�c�o�n�s�i�d�e�r�ab�l�y� �g�r�e�a�t�e�r� �t�h�a�n� �f�r�o�m� �E�u�r�o�p�e�.� �A�n�o�t�h�e�r� �c�h�a�r�a�c�t�e�r� �w�h�i�c�h� �d�i�s�t�i�n�g�u�i�s�h�e�s� �t�h�e� �E�a�s�t�e�r�n� 
S�a�g�i�t�t�a�s� �f�r�o�m� �t�h�e� �E�u�r�o�p�e�a�n� �a�s� �a� �w�h�o�l�e� �i�s� �t�h�e� �f�r�eq�u�e�n�c�y� �o�f� �i�n�t�e�s�t�i�n�a�l� �d�i�v�e�r�t�i�c�u�l�a� �i�n� �t�h�e� �n�e�ck;� 
�t�h�e�s�e� �a�r�e� �f�o�u�n�d� �o�n�l�y� �i�n� �o�n�e� �E�u�r�o�p�e�a�n� �s�p�e�c�i�e�s�,� b�u�t� �f�i�v�e�,� �o�r� �m�o�r�e� �t�h�a�n� �o�n�e-�t�h�i�r�d� �o�f� �t�h�e� �w�h�o�l�e�,� 
�o�f� �t�h�o�s�e� �f�r�o�m� �t�h�e� M�a�l�d�i�v�e�s� �p�o�s�s�e�s�s� �t�h�e�m�.� �T�h�e� �s�a�m�e� �f�a�c�t� �h�a�s� b�e�e�n� �n�o�t�i�c�e�d� b�y� �C�o�n�a�n�t� �w�i�t�h� 
�r�e�g�a�r�d� �t�o� �t�h�e� �A�m�e�r�i�c�a�n� S�a�g�i�t�t�a�s�,� �a� �l�a�r�g�e� �p�r�o�p�o�r�t�i�o�n� �o�f� �w�h�i�c�h� �h�a�v�e� �t�h�e� �d�i�v�e�r�t�i�c�u�l�a�.� 

�T�h�e� �f�a�c�t� �t�h�a�t� �s�o� �m�a�n�y� �s�p�e�c�i�e�s� �s�h�o�u�l�d� b�e� �c�o�m�m�o�n� �t�o� �t�h�e� �E�a�s�t�e�r�n� �c�o�a�s�t� �o�f� �A�m�e�r�i�c�a� �a�n�d� 
�t�o� �t�h�e� I�n�d�i�a�n� �O�c�e�a�n�,� �a�l�t�h�o�u�g�h� �n�o�t� �f�o�u�n�d� b�e�t�w�e�e�n�,� �i�s� �r�e�m�a�rk�ab�l�e�,� b�u�t� �i�s� �p�r�ob�ab�l�y� �e�x�p�l�a�i�n�e�d� 
b�y� �t�h�e� �ab�s�e�n�c�e� �o�f� �c�o�m�p�l�e�t�e� �l�i�s�t�s� �f�r�o�m� �t�h�e� S�o�u�t�h�e�r�n� �A�t�l�a�n�t�i�c�.� W�h�e�n� �t�h�e� �l�a�t�t�e�r� �a�r�e�a� �h�a�s� 
b�e�e�n� �m�o�r�e� �c�a�r�e�f�u�l�l�y� �e�x�a�m�i�n�e�d�,� �i�t� �w�i�l�l� �p�r�ob�ab�l�y� b�e� �s�e�e�n� �t�h�a�t� �t�h�i�s� �a�p�p�a�r�e�n�t� �d�i�s�c�o�n�t�i�n�u�o�u�s� 
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is not real. It is rather surprising, however, that a species like S. hispida, 
recorded from the Bahamas and the coast of the United States, and therefore in the path 
of the Gulf Stream, should not yet have been found in the North-eastern Atlantic. 

In conclusion I wish to thank Mr C. Forster Cooper, B.A., for drawing the figures in 
the accompanying plate. 

EXPLANATION OF PLATE XIII. 

The corona ciliata has been represented as a dotted line, except in Fig. 7. 
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Sagitta robusta nov. sp., outline. 1 8B. The same, head and neck. 

Sagitta ferox nov. sp., head and neck. 

Sagitta polyodon noy. sp., outline. 3 8, The same, head and neck. 

Sagitta pulchra nov. sp., outline. 4 4, The same, head and neck. 

Sagitta gardineri nov. sp., outline. 5 B. The same, head and neck. 

Sagitta septata nov. sp., showing peculiar structure of the ovaries. 

Sagitta regularis Aida, showing thickened epidermis, corona, and ovaries. 


