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Report of diving survey for the sea knolls discovered in the s outhern part
of the Yatsushiro Sea, Kagoshima, Japan

�,�P�K�J �*�5�0 �� �0�D�F�B�O �3�F�T�F�B�S�D�I �-�B�C�P�S�B�U�P�S�Z

�)�J�T�B�Z�B �8�"�4�)�*�5�"�,�&�
 �:�P�T�I�J�O�P�S�J �/�"�4�6 �� �)�Z�E�S�P�� �%�F�Q�U���
 �����U�I �3�� �$�� �(���)��

Abstract

Diving survey was conducted on the mysterious sea knolls discovered in the southern part of the Yat-

sushiro Sea, Kagoshima, Japan. The sea knolls are 50 meters indiameter and 5 meters in relief, and 88

knolls are discovered in close proximity.

A diving survey to reveal the nature of these knolls was conducted in February 2009. The most upper

layer of the sea knoll is composed of sand and the surface is covered by the colony of a kind of oyster,

ªHyotissa imbricataº. We proposed seven hypotheses for the origin of these knolls, although any clue sup-

porting these hypotheses was not obtained.

�
 �Ð�*�w�&�¢

���������å�w���D�T�’�
 �
�D�t�T�Z�|
@�E�‚�Æ
æ�‚�¬�t

�S�M�o�H	G���à�‚	Í�-�†�Š
æ	t���w���”
§�®�M�f�`

�S� �̄t�‘�”�Ú�ç�½�Ï�”�Ü��
��;�¢ SeaBat���
���
�£�›�;

�M�h�
�����”�U�æ�˜�•�h�}�f�w�A�L�|
+�¡�¢�T�’
b

�Æ
b�ÿ�
 �� km�|
+
��ÿ�� �� m �w�‚�¬ �t�Ú���ÿ�� �� m�|
z

�ô�ÿ�� m �w�‚�p�T �’�s�”�‚�p���U
C�_�^�•�h�¢
$

�
�£ �}�‚�p��	*�%�w���í�x�| �
���
���å�¢�G
Y���å�£
C�æ

�w�‚
$�¢
+�Ï
æ�| �
���
���£�t�x r�¢� �£�q�G�L�^�•�o�M

�”�}�‡�h�|�\�w�‚�¬�p�x�|
��»�•
��þ�›�;�M�h�•
Ú

�s�*�t�‘�l�o�‚���t�M�X�m�T�w	–�^�s�‚�p�U
C�_�^

�•�o�S�“�|�f�\�p�w���í�Ð�*�w�A�L�T�’�|�‚�p�x�§

�©�ª�t�‘�l�o��
R�^�•�o�M�”�‹�w�q�ß�Q�’�•�h�¢��

�T�•�g�Ã�| �
�������£ �}�\�•�’�w�‚�p�x�h�i�j�t
§
+�w�†


¶�s�ä�‚�t�§	Ë�›�t�…�b�‹�w�p�x�s�M�U�|���t�¨�›

�_�s�M�›�Ÿ�s�•���p�K�”�\�q�T�’�|�f�w�î�6�›�Ì�’

�T�t�b�”�h�Š�w
œ
+�Ð�*�U�� �������å���D�t�æ�˜�•�h�}

�� �•���w�›�Ã


@�E�‚�Æ
æ�t
ü
Í�b�”�‚�p���x�|�z
b�µ�Æ�f�M�²

�t	ó �|�h�I�Õ�M�*����	Ý�t
ü
Í�`�o�S�“�|�Õ���ÿ

���} �� km�|�y�� �ÿ���} �� km �p�K�”�}�‚�p���›�Ï
R�b�”

�‚�p�x�� ���x�K �“�¢
$���£ �|�„�q�œ�r�w�‹�w�x� �q�`

�o�� �O�b�”�U�|�M�X�m�T�w�‹�w�x�°
æ�U	O�l�o�M

�”�}�‚�p���w�º
æ�p�x�‚�p�x�å�ï�¼�Ü�t
ü
Í�`�o�M

�”�w�p�x�s�X�|
¶�.�w	ó�|�q�‰�a�z
b�µ�Æ�f�M�²�w

�Ú
¢	Í�t���œ�i
:�x�c�m�w�‚�p�T�’�s�”�±�Ò�¬�ç�”

�Ó�U	B�ù�b�”�\�q�t�‘�l�o��
R�^�•�o�M�”�‘�O�t�_

�Q�”�}�\�•�’�w�M�²�x�|
@�E�‚�t
ü
Í�b�”
Í�>
’�µ

�Ô�¸�q�…
Ú�3�w
ø�²�q�x�„�…�Ú�¦�`�o�M�”�}�‚�p�w

��	Ý�x�„�…�����p�K�“�|�›���w�M�²
Q�›�Ë�l�h	ó�|

�x�_�’�•�s�M�}�Ú���t�0�`�o
z�ô�w	–�^�M�O ���s��

	Ý�¢�ÿ�
 ���•�
�£ �›�Ô�`�o�S�“�| �f �w	*�“ �t �x 
™�M

�µ 96 �µ



�Þ�”�Ä�U��
R�^�•�o�M�”�\�q�U�K�”�} �•�.���Ø �w�ü

�Ø�x�•�Ö
Ç�Ù �p���ü �U���X�| �•
D �w
æ
ü�p ���ü �U�x

�t�s�”�� �€�w�°
æ�w�‘�O�s��	Ý�› �Ô�`�o�S�“�|�†��

�¯�t�§ 
��^�•�” �P�•�s�r�w��	Ý�q�x�Ÿ�s�l�o�M�”

�¢
$���£ �}

�‚�p���w	*�%�t�x�|�‚�p���w	ó�|�q�‰�a�z
b�M�²

�t�ü�Ø �t�
�l�o �v�< �b�”�½ �ß�É �ç�U�_�’�•�”�}�\�w

�½�ß�É �ç�w�Æ�f �����Õ
æ�t�x ���Ê�á 
’�w �O�± �U�K

�“�| �O
’�T�’ �v�•���œ�i
+�w �v�•�t�‘�l�o��
R�^�•

�h�‚���½ �ß�É �ç�p�K�”�q�ß�Q�’�•�”�}�‡�h�|�‚�p��

�w�z
b�M�t�x�| �è
'
I�• �T�’�w �§�M�È�v �t�‘�l�o�G

�V�X�Q �Y�’�•�h�‘�O�s�•���U���O�b�”�}�f�w	* �“�t

�x���•�› �“�‰ �‘�O�t�`�o�ô�‡�“�U���O�b�”�U�|�f �&

�
�����Ã�
���Ä�|�z �¢�����Ã�
���Ä
Ç�Ù �p�x�|�‚ ���½�ß�É �ç�x�ô

�‡�“ �T�’�Æ�f�M�²�t �v�< �`�| ���Ê�á 
’�T�’�w�‚��

�½�ß�É �ç�t�ù �v�`�o�M�”�}�\�w�z
b�M�²�T�’�w�‚��

�½�ß�É �ç�w	Í �v�t�x �O
’�x �Á�M�h�Š�| �È�v �t�‘�l�o

��
R�^�•�h�‹�w�p�K�”�q�ß�Q�’�•�”�}

�\�w�‚�p���w�Æ�f�M�t�‹�‰�a�z
b�µ�Æ�f�w	ó�|�w

�M�²
Q�›�Ë�m�‚�p���U�K�”�}�\�•�x�• �i�w�“�À	� �w

���p�x�G 
À�� �q�z�y �•�o�S�“�|�\�w�‚�p���‹�§�©�ª

�T�’�s�”�q �C�� �^�•�o�M�”�¢���T�•�g�Ã�| �
�������£ �}�G


À�� �t�x�����w�‚�p�x 	—�s�X�| 
Æ�F�� �s�Â�”�Ò�ç	Ý

�w��	Ý�› �Ô�b�‹�w�U ���M�}

	*�%�w�‚���t�x �!�ˆ �•�� �s�x�_�’�•�s�M�U�|�z�f

�M�ÿ�
 �� km �w�š	t�Ü�a �w�Æ�f �-�t�x�|
Í�>
’�µ�Ô�¸

�q�¢ �~�h�U�˜�µ �{�s�Y�£�…
Ú���w �Æ�ˆ �t�‘�l�o��
R

�^�•�h�q�ß�Q�’�•�”�z�f�µ�Æ
b�M�²�t ���|�h 
™�M�Ô

	Ý�w �æ�Ç�ž�Ý �ï�Ä�U�_�’�•�”�¢�‚	Í�-�† �¿�º
æ �¿

�‰�£�}

�� 
œ
+�Ð�*�w�“�A

���s �w�Ð�*�x�|�H	G���à�‚	Í�-�†�Š
æ�w 	n�¹ 
§

�®�^�m�‡�¢�
 ������ t�£�¯	t �� �w 
œ
+�œ�t �‘ �“ �æ�˜ �• �h

�¢
$���£ �}�Ð�* �ò�è �x�|�‚�p�w�î�6 �ú�r �w�h�Š�w�‚��

�•���t�|���í�w �è�¹�
�o ���|�t���í �¼�‰�>	� �p�K

�”�}�Ð�*�b�”�‚�p�x�|�� �������å�w���” �Ì�w��
¢�w 
��<

�t�•�” �`�‘�· �s�•�� �Ã�”�»�U�K�”�\�q�|
œ
+ �Ì�w
Û

�Y�›�ß�Q�s�” �‚�X
™�M�q�\ �–�t�•�” �b�”�\�q�|�Ð�*

�`�h�‚�p�w�›���› �0�› �t�b�”�h�Š���w�‚�p�T�’ �m�•

�o�M�”�\�q�› 	Ú�E�t�ß �€�`�h	Í�p�|

Point�
�•�� ���Ã�
���Ä�����} ���Å N�|�
 �����Ã�
���Ä �����} ���Å E

Point���•�� ���Ã�
�
�Ä�����} ���Å N�|�
 �����Ã�
���Ä �����} ���Å E

�w�� �:�›
¬�œ�i�¢
$���£ �}�p	s �w�'���p�x �†�•�:�p

���s�c�m
œ
+�Ð�*�›�î �ª�b�” �'���p�K�l�h�U�| �®�^

�m�‡�¯�w�‚ �É�y	• �æ�ˆ�• �w�0 � �t�‘�“ Point�
�t�S

�Z�”��
œ�æ�w �ˆ�U�� �������å���D�� ���Ô�t�î �ª�^�•�h�¢
$

���£ �}

Dive�
�¢ Point�
�£

�è�$ �•�Ò � �w
ƒ�” �S�‘�|�Ð�*�• �:�w�“�A �›�m�T �‰�\

�q


R�L�• �•�Ö
æ�p�w�Ï �Ã�¦�q�è �t�|���í �¼�‰�w�>	�

�¢
\�V �h�‹���x�| �®�œ�i �‹�ª���x�| �®�œ�i �‹�ª�t�m�M

�h
\�V �h�‹�
�x�£ �¢
$���£

Dive���¢ Point�
�£

�è�$ �•�•�Ö �T�’�‚���t�T�Z�o�w �7�  �w�!�= �›�Ð �‚�”

�H�

$ 
@�E�‚�Æ
æ�w�‚���•���}�ü�¹�x�H	G���à�‚
	Í�-�†�Š
æ�t�‘�l�o�'���^�•�h�� �������å�
 ���D
���Ô�•
²�
�Ì�w�È�v�w�²�V�q�§�^�›�Ô�b�}
�›�¯�x
$���w
c�“�›�Ô�b�}

�'�J�H���
 �5�P�Q�P�H�S�B�Q�I�Z �P�G �U�I�F �T�P�V�U�I�F�S�O �Q�B�S�U �P�G �:�B�U��
�T�V�T�I�J�S�P �4�F�B�� �"�S�S�P�X�T �B�O�E �S�F�D�U�B�O�H�V�M�B�S �T�I�P�X
�U�I�F �E�J�S�F�D�U�J�P�O �B�O�E �J�O�U�F�O�T�J�U�Z �P�G �U�J�E�B�M �D�V�S�S�F�O�U �B�U
�"���.�� �� �� ���� �P�O ������������������ �F�T�U�J�N�B�U�F�E �C�Z �����U�I
�3�F�H�J�P�O�B�M �$�P�B�T�U �(�V�B�S�E �)�F�B�E�R�V�B�S�U�F�S�T �B�O�E
�U�I�F �M�P�D�B�U�J�P�O �P�G �'�J�H�����
 �S�F�T�Q�F�D�U�J�W�F�M�Z��

�µ 97 �µ



�\�q


R�L�•�z�T�’ �Ì�-�s �“�t�
 �����Ã�w�M�²�t�²�Z�| �•�Ö 
æ

�T�’�‚��
æ�‡�p�� �� m �w�È���$ �s�Ï�Ã�¦�q�è �t�| �¤


ò
æ�|�‚��
æ�p�w���í �¼�‰�>	��¢�-���Í�¿�« �£�¢
$

���£

�1�© �x�¶�“�|�z�f�w 
é�� m�|�þ�Ø�z�f���} �� m �q�‚

	Å	Ú�E �U�‘�X�| �‡�h
+ �¤�¹�„ �‹�
 �� m ���S �K�l�h�h

�H��
$ �‚�p�w
ü
Í�q�Ð�*�0	Å
�q �` �h �‚ �p�}�: 
¢ �"�#
�x
$�
 ���w�•�”�›�Ô�b�}

�'�J�H���� �%�J�T�U�S�J�C�V�U�J�P�O �P�G �T�F�B
�L�O�P�M�M�T�� �-�J�O�F �"�# �T�I�P�X�T
�U�I�F �M�P�D�B�U�J�P�O �P�G �'�J�H��������

�H��
$ 
œ
+�Ð�*�¤�w	n�¹
§�®�^�m�‡�¯�q�e�L���}
�'�J�H���� �1�B�U�S�P�M �W�F�T�T�F�M ���4�B�U�T�V�N�B�� �B�O�E �I�F�S �C�P�B�U �F�O��

�H�B�H�F�E �J�O �E�J�W�J�O�H �T�V�S�W�F�Z��

�H��
$ �¢�B�£�Ð�*�`�h�‚�p�¢�1�P�J�O�U ���£�p�w
œ�æ�&�Ï
�¢�%�J�W�F ���£�}
z�w
� 
¢�x�…�Ø
$�w�•�” �› �Ô
�b�} �¢�C�£�‚�p�w�…�Ø
$�}
+����
(�Ú
z�x�
�}

�'�J�H���� �¢�B�£�%�J�W�J�O�H �S�P�P�U �B�U �1�P�J�O�U ���� �#�S�P�L�F�O �S�F�E �M�J�O�F
�T�I�P�X�T �U�I�F �M�P�D�B�U�J�P�O �P�G �D�S�P�T�T���T�F�D�U�J�P�O �E�J�B��
�H�S�B�N�� �¢�C�£ �$�S�P�T�T���T�F�D�U�J�P�O �E�J�B�H�S�B�N �P�G �T�F�B
�L�O�P�M�M�� �)�P�S�J�[�P�O�U�B�M �U�P �W�F�S�U�J�D�B�M �S�B�U�J�P �J�T ����

�•�{�Â�¤ �—�è�¤
â	˜�û �—�¹
"�[��

�µ 98 �µ



- 99 -


@�E�‚�Æ
æ�w�‚���p
C�_�^�•�h�‚�p���w
œ
+�Ð�*�C��

�H��
$ �‹�¨�t
ô�˜�•�h�‚�p�w
¯�Ø�}

Fig. �� Surface of sea knoll covered by the colony

of shells.
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Fig. �� Collected shells. Upper-right and lower-left
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Fig. �� Sandy flat seafloor around sea knoll.
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Fig. �� Collected deposits at seafloor. Left is from

surface and right is from 10 cm in depth.
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