
�� �� ���	
����������� 
 
�������	
��������������� 
� � � ���� ��!"#�$% ���� 
 

� � 
&'()*+$,-./0�12 14 3456789�:;<=4>?@A�56BC

DE;<./4>?@AFG�� 4HIJ 19703KL:MNO0 441P2,238QR:S
TUVWX�3P5 3YZU[\]^_`XabJG1990 3cU0[\]^_`Xdef
g[hij4klFe�19913mf 43noXapqr4\sX�199434 850QRt
dlFG19963mf 33u0 1,000QR]vwJMNOeklFe�19993KL0xy
1,000QR]z_{|}~�eobaH_�20083:MNO�����0 441QRU��
��tdlFGXmX 2000 3KL0MN��Og\sXaH_�56O>��0���
clabJ�tmf�Wj0��b:~�t��@AFG$% U0�� 4��XaM

NO0sd� 173u:MN5�U0 10P60QR:ST4kJG$% :MNOg�3\
sXaH_�19963KL0 9P36QR:�b��U��XabJG 
 
����� Wj���b 
 
 
������ 
&'(0���:�� ¡¢f:£�tXa¤¥@A�¦§-U0¨�mfMN@Aa

bJG©:ª:«¬Ug�)*+$,-]0®�¯°-�±²-�³´-�µ�¶·¸

«�¹º-d»UMN;<56tXa�¼½¾y¿À ÁÀ4ÂlaMN@AJG�3�

&'(]MNXabJ¼½¾y¿ÀMÃ4Hba�MNÄ4Å®J&'(:�Æe��X

abJ�te>Ç@A�ÈÉ:¼½ÊgËÌ@AabJG 
��ÍU012 14 3Î4)*+$,-¼½¾y¿ÀMÃ;<=4Ïba56789�

]Ð?X�&'(�ÑÒÓÔ�QÕÖ×4Ïba0 25%ØÎ:MNO[³]Ù�tXa5
678:F®:ÚÛ]tJ�ttdlFG�A4Üb�56:Wj]rÝ4ÞßàJ�t

]Ùr4�12 143Îmfá=056BCDE:;<=4dlFG 
 
���  
�1�âã+7ä 
&'(0åeæ¸«:çè¬�é·�¦&Ó·4âãX�¶-:�ê 10P30m :ë¾

:·¬4º�ìfAJG&'()*+$,-./�í 1�:îM#0)*-ïmf�ºð
ñòè4ó2@A�$,-U0�ºðñ¦ô:�º-4ó2@AabJGâã¬0M#Â

_õ���ö·¬:ë¾40÷øù¬4úûXabJÂüUkJ��� 1988�G�� 
:¼½¾y¿ÀMý:�áý:þ�MN��OkF_:MNO �CPUE: kg/��u�À�
:��VÊ]í 24�XFG)*-U0î4�ºðñòè:-�ômf-ïô4mIaâ



ã:		ek_�$% 
U0sdbijekJGâã		0�Z4Â_VWX��4 7
P8 �40�$,-:�ºðñ¦è:-ïô4º�âãàJG�:Âüdij0��Z4
�àJ¾�:�����]�IFâãtdlabJ��� ��!"#�+)*+$

,-������G³´-U0��Z4�����]�Ia&'(:�ô0�WàJg::�

�clFº�:�É0��àJg:t�wfAabJ���÷m 1997�G 
)*-:&'(:�äZ ú: 20073:��âãDE!"�í 3�]#Jt� ú0 6

�mf 9�4$%X�©:&'(0 6�t 9�: 27#fA�-)ômf-ïô4mIa
:·¬UâãOeºbG2004P2006 3HÂy 2008 3:DEU:&'(0 9P10 �U�
*ár4$%&'(037�í 4�UkJG¦§-4HIJ&'( ú:+prdâã	
	0�6 �mf 7 �4mIa0,Î-��:êb�4kJe�8 �KL0�����]�
Ia,Î-�.:/b�4�J�	0 1986�G2�12e�àJ�340�4567Ò
8'9:;4Â_<�U0-=>j:;Ae?@àJÂü4dJF®� úe-=ABC

@AJDEFeGc_�-¶AH¾àJ�ÉIe\JJKFe>Ç@AabJ�LMf 
2003�GN��2000�0�¦§-U0&'( ú$%:&'(0 6P7�t 8P9�: 27
kJtX��>�Kodama et al. �2004� 0�¦§-: ú:3Or$%PQ'R0&
'(56:G��ZtRd_���:���ZU0 ú$%&'(e 17tdlF�t]
>ÇXabJG©:STtXa0������U::VWTe útX&'(:úY4Z

[XF!"U0dbmt�\@AabJ�LM 2004�Kodama et al. 2009�G20073: 
ú$%4 27:&'(e#fAF�t0�56~�e]^XÏÏkJJKF]�_Xab
Je�20083: ú`aI0b\XaH_�íc��de0U¿db~ftbwJG 
 
�2�3g+2h 
&'(0iÊj 1 k�K.:u4 11 :RdJ ú5l'm]naH¾X�o 2 3j4

10cm K.tdlaMN;<tdJGí 5 4¼½¾y¿À4pÀXFq��:&'(:É
hr2]�XF�2007 3Î�� DE�G4�mf 12�4mIa�Éhs't0 6cmm
f 10cm Atuv4³¿�d_�9 �KL0�Éh 5P6cm 4s't:kJwFd¼½/
:hpeìfAJÂü4dJGúj 33K.]nFtxyAJ 13P15cmK.:�É0÷
t|»#fAdbG)*-4HIJ2zÉh0o 8cm t�{@AabJ��� 1992�G
2h0�¦§-U:Éhr2|}mf�?@AF~]��4àJt�1�UÉho 8cm�
É%o 8g�2�UÉho 12cm�É%o 26gtdlaH_�4�cUú¿JtàA�Éh
o 15cm�É%o 56g4dJt�wfAabJ�í 6�GdH���¦§-:&'(4Ïb
a0�8�Ö56R��¶�n��:	4��@AJ���]3gó�tXa2h]x�

�XF!"�MN���4�XF�É40�vd3g/e�cAaba 3�K.:�É:
z�eGb�te�fmtd_���:Éhr2|}mf�?@AFhp3gÂ_gGg

:�ÉeMN;<:		tdlabJJKFe>Ç@AabJ�Kodama et al. 2005�G)
*+$,-4Hbag�j��e�WUkJG 
 
�3�2z+��ú� 
��:5�4ÂJt���Z0 5�mf 9�cUo�t�wfAaH_�ú��:�

�Ømf 5 �t 8 �:3 2 7:��&'(e��àJJKFe>Ç@AabJ��� 



1990�G20033 4�mf 20093 3�: 63u:ú��zÎ>I�ú��%O÷É%×100�
DE��� DE�]#Jt�í 7��zÎ>Ie 6.0]vwJ��É:�Æ��Î%�0�
���2P3�mf[hX0®�5�t 8�4��d 27:&'(ek_���:�{t
� XabFGXmX 20053U0�3�mf[hX0®�4�t 5�4 17}I:&'
(e¡®fAFGXFela�á./0*ár40 1 34 2 7:��Ze�?@AJe�
3VWek_3 17:#�gkJGcF�2z�É:z�0��ij4k_�í 7���:
Âüd3VÊeH�JWTt&'(564¢wJZ[:|�0�j:£¤UkJG 
 
�4�¥¦§�¨ 
¦§-U0 2P3cm:¼½�ÉU0È©]ª«àJ�ÆeG��4P12cmU¬©:�Æ

eGc_�12cm K.:³½�ÉU0º©�®¯©gª«Xa§Feõ�dJ�te�

{@AabJ�	0 1989�GcF�Ñ°��Ñ±²�Q³´Ô6�µµ�³Ue&'(]
¦§XabJe��Af:¦§¶e§·abF&'(0md_¼½:�ÉUklF�¸¹ 
2005�GcF�)*+$,-U0�ÑÒÓÔe¼½:&'(]¦§XabJ�teÝ¡@
AabJG 
 
!�"#�$% 
�1�MÃ:ºW 
)*+$,-4HIJ&'(0ª·¬t»�4¼½¾y¿À4ÂJMNe÷t|»Uk

_�ª40ÁXÀt?ÛÀU¼½MN@AabJØÎUkJG)*+$,-:¼½¾y¿

ÀMÃ4tla&'(0�g%WdÈ=U�mÏa0»MÃ=©:�¾�¿À: 20P50%
]Å®abFe���  1991����U0©:z�]\fXaH_�2000340ÁÂµ�
ÑÒÓÔ4ÃbU�¾�¿À: 13%UklF��¹ 2003�G 
 
�2�MNO:�� 
�� 4HIJ 1970 3KL:MNO0 441P2,238 QR:STUVWX�3P5 3YZ

U[\XabJ�í 8�G19903cU0[\]^_`Xdefg[hij4klFe�1991
3mf 43noXapqr4\sX�199434 850QRtdlFG�3U0�19963m
f 3 3u 1,000 QR]vwJMNOeìfAFe�1999 3KL0xy 1,000 QR]z_
{ì�©:j\seobabJG�4 20053KL:MNO0 500QR²K�:����
:��4ÄÅ{|UH_�2008 3:���U0Æ®a 400 QR²tdlFG$% U0
�� 4��XaMNO0sd� 103u:MN5��P20033�$% D·�2004P2008
3���ÍD·�U0ºÇ 10P60QR:ST4kJG$% :MNO0�19963KL0
9P36QR:�b��U��XabJe�20013KL:MNO0[hij4kJG 
�� 4HIJîW�¾È��¸�U:MNO:n�VÊ]ìJt�í 9��4P5 �4

&'(ek_�8 �KL:MNO0sdbe�2007P2008 3U0 10 �mfxy[hX�
12�4mIactclFMNeìfAFG 
 
�3�MN��O 
�� HÂy$% :îW�¾�È]ÉÊ«tàJ¼½�ý¾y¿ÀMý:·$MËI



]MN��OtìdX�©:n3VÊ]©AÌAí 10�í 11 4�XFG�� 10 I3U
$MËI0³¿�\sXaH_�MN��O0Í�\sXabJg:t�\@AJG12

143ÎÂ_�M#�Û���O�MNÎI4�àJ*Ïrd��]ÐaàJF®�¼½¾
y¿À]Ñ$Xa�áýDE]ÒÓXaH_�MN��OHÂy CPUE�þ�MN��O
kF_:MNO�:��]Ô�4��àJF®40��jDE]ÕoXaÖ'Q]��X

ab��WekJG 
 
&����$ 

�1�56BC>× 
�� t$% :MNO:n3VÊ]îÉtXa�56O>��:���¸ :Ø,\

?DE��áýDE�M#�ÙDEdfy4wÚhpODE�ÛÜDE�:!"]gt4

56~�]��XFG 
 
�2�56O>��:�� 
�� :îW�¾�È]ÉÊ«tàJ¼½�ý¾y¿ÀMý�)*-Uî4ÝÃ�4Â

J&'( CPUE�þ�MN��OkF_:MNO[kg/Ë]�:���19893P20083�]
í 124�XFG19903mf 199934mIa0\sXabFe�20003KL0Þ[ij
4kJG 
 
�3�56:��+Wj 
)*+$,-ùÉU:MNO0��:��4kJe�56O>��0 2000 3KLÞ[

ij4kJ�tmf�56��0���Wj0��bt��XFG 
 
'���()�*+

)*+$,-4HIJ&'(:MNO0 1970 3KLU����4k_�����eÕ
oXabJG�:ij0¦§-4Hba 1990 3²4dlamf5612eVÊXaßM
ZeÕoXabJ�t�N� 2002�tÂ�àabJG¦§-:&'(:3áâÎ0úã
äÆZ4HIJ:VWT4Â_î4å?@AJt�wfAaH_�LM 2004��á./:
&'(g:VWT��4�����:Úæç³:Z[4ÂJ56:���eobabJJ

KFekJG�:t�è:VWT:�?0éêU�:V:ëìríî0%~U0êXb�

tmf����Z:ïfAF56]ðormÏ�ñ4¤¥àJ>Ðe�WUkJG 
&'()*+$,-./0���Í:ò®J56789�:;<=4>?@AaH_�

»9�U0�20113cU4)*+$,-¼½¾y¿À:MN;<UkJQÕÖ×+ÑÒÓ
Ô+&'(óÈ=�9:MNO] 25%ØÎ[h@ôJ�teÙ�t@AFG�:Ù�]�
2àJF®4�¾y¿ÀMÃ:õMZ]ö?àJttg4�M#U:ÝÃ÷�]øùXÏ

Ï¼½�Éúû:eümf¼½¾y¿À:ýþdÀÙ4�àJ��]�b�¼½�É:x

�;]�òàJ�te�ÉrÚÛtXak�fAabJGcF�x�;4ÜüúYÆ:j

.]íJF®�¼½¾y¿ÀMý4&'�'öÜ]�pX��]÷�àJ�ttXabJG 
á56BC:!"�&'()*+$,-./:560���4k_�¼½:78:�X

e#fAJg::�	
Û�]�@db~f4kJ�tmf�5678:F®:�dÚ



Ûe�WUkJG)*+$,-:�����:Úæ0ç³:ij4k_������:ç

³�40&'(:âã¬e�¼àJ!"tXaMN�eGc_��4�����4�Fd

b¼½:&'(�1 ��eºN@A\�àJ�tUhpOe\sàJJKFekJGXF
ela�����ú�:M#¤¥4Ïba0�âd��e�WUk_��j�÷�]i

cwFM#¤¥�'�4Ïbag��Xab��WekèüG¼½&'(:úû4Ïba

56789�U0ýþdÙ�b4�àJ��]�labJG)*+$,-:¼½¾y¿À

0&'(K=4g¼½4�©�³��©�yÑÒÓÔU:�I:È=];<tXabJ�

tmf�Ù�b]å?àJ�40Y3��4Ú�àJ:U0d��MNÄ:=r2:3O

VÊ]��Xa !d;"e�Wtdèü��� �1988�1989�1990�1991�1992�G
¼½�É:�;0�MN���:³½Ê]Ù>XFhp�F_:MNO�³Ê�YPR�]
÷%àJ}IU0d��#2z�É]�;àJ�t4Âla��$ÈO]ÝúàJ�%U

g%WUkJG¼½¾y¿ÀMÃ4Hba&'(eMN@AF#��ý.U:q�:j4

¼½È:�;e�yAabJe��4�34�&Z]'wJ&'(M:#�0�(¡�U

q�)Ãe�yA������4�F*4�;;<tdJ&'(0+Ît,-4Âlaú

YÆe��dJ�tmf�¯�+.0 1999��MNÄ:q��4&'�'öÜ]ÜwJ�
t:%WFe>Ç@AabJG)*+$,-56789�4Hba0¼½&'(x�;�

:úYÆj.:F®&'�'öÜ:�peò|UH_�8 zK.:MÃ¶e©:ñ"]¡
®abJ�/�+01 2005�G 
�>�56O:[³]íJ.U��$ÈO:Ýú02®a%WUkJe���$È:Ý

ú]ÙrtXF&'(:33MN�ïe4ù@AabJ��� ��!"#�G�A0 1990
3²KL�MNOe³¿�\sXa¿abJdmU����4Í�àJ33�1P2��:
MNO0[hXabJ�tmf����:$È]úûàJ�t4Â_����:5¿.�

]íèütàJg:UkJG33:&'(:C60��M7n84¢wJZ[0�¼ït

�wfA��d÷�e9cAJG 
 
,�-./0

�� �1988�&'(:56BC:×:Ò;<= 63 3Î�� ��!"#Ã>�{? 
147 151; 

�� �1989�&'(:56BC:×:Ò;12@3Î�� ��!"#Ã>�{?
156 161; 

�� �1990�&'(:56BC:×:Ò;12 2 3Î�� ��!"#Ã>�{?
140 144; 

�� �1991�&'(:56BC:×:Ò;12 3 3Î�� ��!"#Ã>�{?
119 120; 

�� �1992�&'(:56BC:×:Ò;12 4 3Î�� ��!"#Ã>�{?
121 122; 

��AB+Cðò+D¹E*�1997�³´-�ô4HIJ³½¾úWÄ:W�4Ïba; 
F. îW=:�ÉIâã+Éhr2:3OVÊ? çè·���?35�1�: 83 91. 

¯� �+.0GH�1999�&'(q�I:Ò F KL&'(:úYÆ�?;��!

��, 4, 5 7. 



LMMN+N�OP+Q��R�2003�¦§-4HIJ&'(hpO:VWWT; ��
���, 8: 71 76. 

LMMN�2004�¦§-4HIJ&'(:56OVW�14�àJ��; ¦§³S³S
T¹UVG. 

Kodama, K., Shimizu, T., Yamakawa, T., Aoki, I. �2004� Reproductive biology of the 
female Japanese mantis shrimp Oratosquilla oratoria �Stomatopoda� in 
relation to changes in the seasonal pattern of larval occurrence in Tokyo Bay, 
Japan. Fisheries Science, 70: 734 745. 

Kodama, K., Yamakawa, T., Shimizu, T., Aoki, I. �2005� Age estimation of the wild 
population of Japanese mantis shrimp Oratosquilla oratoria �Crustacea: 
Stomatopoda� in Tokyo Bay, Japan, using lipofuscin as an age marker. 
Fisheries Science, 71: 141 150. 

Kodama, K., Oyama, M., Lee, J.H., Akaba, Y., Tajima, Y., Shimizu, T., Shiraishi, H., 
Horiguchi, T.  �2005� Interannual variation in quantitative relationships 
among egg production and densities of larvae and juveniles of Japanese 
mantis shrimp Oratosquilla oratoria in Tokyo Bay, Japan. Fisheries Science, 
75: 875 886. 

N�OP�2000�¦§-4HIJ&'(�ä ú:úYÆ:�?;�����, 5: 55 60. 
N�OP�2002�¦§-:&'(564Ïba W ¦§-:&'(564Ïba;��

���, 7: 1 10. 
N�OP�2004�¦§-:&'(564Ïba F &'(5678A:Xù;����

�, 9: 1 11. 
/�÷+01YR�2005�&'(:úYÆj.]®ZXF)*+$,-:¼½¾y¿ÀM

ýA:&'�'�ã[Û:�p;���!��, 11: 59 65. 
	0\]�1986�¦§-4HIJ&'( ú:âã4Ïba;��!��, 7, 17 22. 
	0\]�1989�¦§-4HIJ&'(:úÄSr�F;��!��, 10, 63 69. 
¸¹^_�2005�&'(:úÄSt56íî;`á��56úûab. ¦§. 208 pp. 
�¹cB�2003��� 4HIJÒÓÔMÃ4Ïba;d 67ÒÓÔMÃ56��b5� 














