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øɽ0�ŧ.��) 1980 ŷ̶�Aɗɭ�ʐ�AD)�CǾŨāȺ0ɥØɩee�MQL�

l�Rn+͋!0˂̻ʡ*
CȤ̝ű0ʫ˭̺.̞�Cʀ1͋Ⱦȅ̺+ʫ˭̺0̝*0ɩ̝

̞ÆGĆB��C̨.1Ł��+*�-�˘̹*
C͍ee�MQL�l�Rn1͋20�ʁ

0å̷.ɽĭ|_k�Ė˴*0ɥØ�ɚ˚�D#Ƌ͋ƌ	.!0âůĴGƪŃ�)͋ȶį1

øɽ0ˆŧ*>ˈADCʫ˭̺0Ʊ̻ʡ*
C͍Geerat J. Vermeij (1982) + Robin H. Seeley 

(1986) 1͋!D"D���gsef�|�+YRpc~SuGśˤ.͋ee�MQL�l�

Rn0ɥØ�˪�CëƋ*͋˥ȅ.ȃCÈƐɄ0̸Ż?˥ȅƄƜ.Ŭ�ˈADC�+Gɝ�

#͍Ȱ.ȅƄ0ŀ÷.̞�)1͋̋Ƨ�^��0ŀ÷.@&)̿ò�D#ˁȶĲ0ŀ÷͉'

:B̀÷͊0˕Ʃ*
CĊʨƖ�ɝĝ�D#�͋�ɩGĒ<Ȥ̝ű0ʫ˭̺.��C˥ȅ˛

ŝ̠Ə0Ʌˈ.@&)͋Ȳȑ1˄̭÷0�˻G˶C�++-C͍ 

� 1988ŷ. Robert D. Appleton+ Richard Palmer1͋øɽ0ńŶȔŧ.ȹƘ�Ct�ef�|

��Le�MRn0³̝ (Cancer productus) .ś�)ɝ�˥ȅ˛ŝ̠Ə͉Ʊ̻ʡ�A0÷Ŏ

]Vm�.ś�)˥ȅGĀ��CˁȶĲĊĺƖ͊0ōįGå=)˕ǒ�#͍!0Ƌ͋���

gsef�|�?YRpc~Su.̞�)>͋Ʊ̻ʡ�A0÷Ŏ]Vm�.Ɣ�)˥ȅƄƜ

�Ċĺɇ.ŀ÷�C�+�Œ̀ɇ.ɝ�D͋ee�MQL�l�Rn0ɥØ.¸�˥ȅƄƜ

0ŀ÷GĉÜɇ-ʮȬ̋Ƨ.@C˞ǒ0;*ȷˌ�C�+1̯��-&#͍ 

� 90ŷ°.1ȹƜŎ0ˡâ̒.��) �͋̉Ɣɇ-ĊĺƖ�.̞�Cȷˠɇ-ǇÏ�̀<++

>.͋Ǳȯ�Ǒʼ��ȹ̺+�&#̦�ȹȯGśˤ+�#Œ˕ɗɭ>ɉH.̀=AD#͍�

0ȗDGć�)͋2000ŷ̶�A Geoffrey C. Turssell�YRpc~SuGśˤ.ʔŻG:#�

$¨ƺɥǱŒ̀GŝØ�C�+*͋̒Ł*0ˁȶĲâǅ͉ʔŻU�L�͊.ś�Č· (G) 

+ȸļ (E) 0Ɔ̴GãBâ�C�+.Ɵï�#͍ 

� Qn+ef�|�0ʀ*1 2010ŷ±̣>ʱėț�ɓˈ�ſ�ʐ�Ʌˁ�D)�B !͋03

+'0Ã+�)1˛ŝ̠Ə.̞�CȆƖñǨ0ǲá�ƭ�ADC͍�D1͋Ȇ˥�ʋ̀�#

ȸļ͉Ʊ̻ʡ�A0]Vm�͊�Ŋ0˥ȅƄƜGŀ÷��C+��ȶˤ*
B͋�0Ʌˈ.

@&)͋˥ȅƄƜ0ˁȶĲâǅ.1̌· (G) +ȸļ (E) 0Ɔ̴.ð
)ȆƖñǨ (M) Gʠ
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C͍˛ŝ̠Ə.̞FCȆƖñǨ1ʾòƄ˩.>ˈADC�+�

F�B͋ʏ°ɇˁȶĲĊĺƖ (transgenerational phenotypic plasticity) +��Ęɤ��
AD)

�C͍ 

� Ǣˢȣ*1͋±�*ʉ¬�#˥ȅ˛ŝ̠Ə.̞�C�˿0ɗɭ�A̔ŌĻ+-&)�C°

ˁɇ-ˠǉG̋4͋!0ÝŕGǕʀä.Ȑ&)��':H*ʉ¬�C͍:#͋Ʊ̻ʡ.@C
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A-B:�͍Ƭɺ+Ʋɺ1 2 ȩ
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Ʋɺ1#&# 2 ȩ*̞ɺ�)�

Ą �3ì¡Ƃ@bYh@Äĕ<2AIEK(D2AHBĤyMKK(D3
�������CbYh;ŞNAIE<'@ƀ¨I@ÁŻN2�������CbY
hNĤyIOH"<MKƀ?ĚK:ăěCıÂMKƀ@ÁŻ7�L?(I8
N3L4LŖKCM3�



� 
�
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Gʌ5̞ɺʬ0iY+͋r[�GƦE�+�Cî0iY0ȇ*ˁ��+�*�:�͉ī 1͍͊ 
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<îGɅƻ�.��͋��>Àˏ-î���C+ŕǓ.ʪʰ�)�:�˓ˏ.-&)�:�

#͉ī 2͍͊ �0̈�1͋r[�0Ƭɺ0̚�?ŴŹ�͋��0͂�0̈�.@&)>#A�

D)�:�͍�0�+�A͋F��-ƄƜ0ŬɃ�͋r[�0ǻʨ0łǸ÷.'-�&)�

C�+�ɝ�D:�#͍:#͋úʩ̺0r[�1͋!0Ń��?Ȼ˻.̞FA�͋Ƭɺ0ț

�+Ŵ�89ď�̚�.-&)�C�+>â�B:�# �͍D1 r͋[�*1�<îƁ�+͋

r[�0ľD.���śƔ�C@�.j\L��D#ʌǨ$+ʠ
AD:�͍�0@�-͋

ƄƜƬǹGȻ�C�+*͋r[�0ǻʨ�F�A-�&#ʎȢ�#úʩ̺0ȹƜGƐÕ�C

̨.͋@Bɚ�-ǭƩGƹɝ�)���+�*�C+ǟƊ�D:�͍ 
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ƤǀĲĈʩ̺͉ī A͊0ȅíBƱ̻ʾò1͋òȯɁ*>�¤G¢�¯ţʥ0˫͂˽̃òGè

Ȼ�)�C͍�ʲ.͋˫͂˽̃ò1ɶąʖ0˽ŻG˫
)�B͋˯¾02/Ɩ˩GǬ+�#

s��ĽŴȇG͂=C�+*Œȶ�)�C͍�D1ɶʤ�˯¾2/.ƂƖOp�T�G̚Ǖ

̝��)ʹɫ�͋!DGɔǕ̝*̃òOp�T�+�)ŀƺ�C]_i�*
C͉ī B–D͍͊

ʹɫ�DCOp�T�+Ǆá�DCOp�T�G89ď�+²ő�)�:
2͋�0ŀƺñ

ȵ1͋ʹɫ.��CǕ̝͉ī B–C͊+Ǆá.��CǕ̝͉ī C–D͊0ȇȵ.-C͍Ĉʩ̺0

ƤǀĲ±Ł.>͋ig}MOu͋JTkJ�͋q�-,1Ǵ=)͂�ŀƺȵ͉ʂ 1000Ë�A

10000Ë͊Gƫ&)�C͍ 

� «Ħɢ�ʉ¬�CƤǀĲĈʩ̺1͋˥̺-,ĵǢɇ.ȅ0Ķ�ȹȯGƱ̻�C͍�ǌ͋ɟ

ÖĲ0êǀĲ1͋̈́ ̺-,ǪA��ȹȯGƱ̻�C Ƥ͍ǀĲ+êǀĲ*1 Ƥ͋ǀĲ08��͋

ʓƄ˽Ż*ʂ 7 ËɧŻʆǐ�̃ò�C͍ƤǀĲ*1r�~�Ȳ0Ƭɺ�Ʌ̇�)�B͋Ƥǀ

.@Cˀǀ͋�@4ȋ+0ɍ¥ÁȻ*ȹDCɮȕȶˤ.@Cˀǀ.ʢ
ADCȰȂ-Ƕ˾G

>&)�C͍ǆ�Ǜ0ʪɈ*ƼÐ1ÈƐ�DC>00͋!D*>Y_k���C�+Gɝ�

)�C͍�0Y_kG×ǝ�C3+'0ǌȓ�͋s�e˽ŻG�:�:-Ǥ´.Ɣ�)éƏ

�C�+*
C͍ 

� ɢ1͋ʾòȹȷŎɇ-Jy��e͋Û¾ɇ.1ɶ̰ī˒̖ȓ+˫͂˽ŻǂƆGďǕ.ʾ�

�+.@&)͋¹Ţɶ+šǙɶ02/0ÚąʖG˟ɺ�C�+*s�e˽Ż�éƏ�DC�

+GǒA�.�)�#͍�A.͋ŎʟƒȷŎɇ-Jy��e*s�e0˽Ż�dLm�gU

.ŀ÷�C�+�æǒ�#͍ 

� Ǣˢȣ*͋s��ĽŴ0āȷG,0@�-­ʊ;*Œȶ�)�C0�͋!D�,0@�.

̀÷�)�#�͋�A.͋!0­ʊ;Gòɇ.éƏ�Cǡǯɠʋʀ͋ɶʤʀ͋Ł́Ǯʀ0Ƕ

˾+òÁG͋®0˫͂˽̃ò0ȹȯ+ȇ˲�-�Aʉ¬�#�͍ 
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�̻�̻͌FDC�0̞Æ1͋ȶį0òȯ.ˈADCłǸ-ƄƜ?ȹƜG̀÷��)�#͍

�0̀÷ċG˹��*͋ĉȹȯŎ1Ɓ;GɅƻ�C͍Ʊ̻ʡ+˂̻ʡăǌ0Ɣɸ.'�)͋

̚Ń-Ǖ̝˱G˹
C�A*
C͍ł�0ȹȯʊʙ1ǪA��͋÷ɖ+�)Çō�DC�+

1ɦ-#=͋˿ʐɇ-˹ˮ�̯���͋˥ȅG>'˥̺1Çō�D?��͍˥ȅ1Ʊ̻ʡ�

Aȯȷɇ.˯GŏC̙0Ƈí>Ǩ#�#=͋Q�x�Jʁ0áȶ±̣0˥ȅ0ŀ÷1͋˂̻

ʡ0Ɣɸ+>ư
ADC͍ 

áȶ�AǆÓŷ̝͋üʅ-ƄƜ0ˁŤȹȖʡ$&#˥̺1͋ʂ͎Óŷë͉�ȹ°Ɇ§ʁ͊

Gļ.͋ƁĬ-ȅ?̩ʺɇ-ȹƜGƫ'>0�Ôó+-&#�+�ɓADC͍�0ȶˤG˞

ǒ�Cǜî-˞1͋˥̺0̀÷1�ȹ°0Ʊ̻ʡ0ƕȥ-̉ƔǄǅ.Ɣɸ�)�Ȋ.̀H$

+����ȹ°0șȔ̳ę�˞͉Vermeij, 1977͊?͋Ʊ̻ʡ�Ɓî.-C+˂̻ʡ0̠Ə>Ɓ

î.-C+��Ú̀÷�j�͉Vermeij, 1987͊*
C͍ 

�Ʊ̻Ʉ�GÂ&#˥̺Ʊ̻0ɗɭċ+͋ʾ�ƣG̡<�lQ� 

˥̺GƱ̻�C#=.1͋˥ȅG¿+��-�D2-A-�͍ɱƘ��)ɄˮGȃ��Ʊ̻

�C͋
C�1ˮƄ>-�ɘ�)�:�Ʊ̻ʡ>�C�͋˥ȅ.ɬG̜�C͋:#1�̎â

Gɘ��+.@&)˰¾̎G̻7CƱ̻ʡ>ł�͍!��#Ʊ̻0Ʉˮ͉Ʊ̻Ʉ͋ī 1͊G>

'˥ȅ1İŤ�.łǆÇō�D)�C͍':B͋˥ȅ�A1͋Ʊ̻ʡ.'�)>̝Ʒɇ-ƣ

��B�ƎADC�+.-C͍ 

Qn.@CƱ̻Ʉ0÷ɖ˒̖1͋��ȹ°0șȔ̳ę�˞0̑ˇ-˕Ʃ*
C͍Qn1ŭ

˥0ȅG̕*ɘ�Ʊ̻�C͉ ī 1A͍͊ Ʊ̻Į0Ƹő.1 �͋. 2ɩ̺0Ƭǹ�ÂFD)�C͍

“ÐGƫ'Ê¾0íĎ”+͋“1Ê¾ƃ#B0Ð0ŶıÌ”*
C͍“Ð”+1͋Ʊ̻Gć�)ÈƐ

�D#ÈƐɄ͉ī 1B͊͋':B͋Ʊ̻�D�.ȹ�ż4#˕Ʃ*
C͍!0#=͋ď�Ƭǹ

�AɍĄ�#ʌˠ�ſ�á�DC �͍Ʊ̸̻Ż�͂�͉:#1Ʊ̻ʡ�ł�͊�Ǖ> �͋Ʊ̻

.@Cʯȁȵ�¼��Ǖ>Ƭǹ1͂�-B �͋Ʊ̸̻Ż�¼��Ǖ> �͋Ʊ̻.@Cʯȁȵ�

͂�͋Ð�ÈƐ�D-�&#�Ǖ>Ƭǹ1¼�-C0*
C͍ 

- �Ʊ̻�D)�-�˕Ʃ��AƱ̻ĮGƸő�-�D2-A-�0�͓�0�ħ+-

&)�C0��lQ�0ōį*
C͍Ʊ̻Į1Ǣǥ͋Ʊ̻Ʉ͉ɘ�D#ȅ, ī 1A͊0̸Ż�



� ���

AƸő�DC7�$�͋ȅ0¤ǽèȻʡ͉�lQ�͊>ďǸ.Ʊ̻�DC͍˥0ȁƋ͋¿�

°>0�lQ��!0ȅGèȻ�ʐ�C#=.͋ˈ���0�Ʊ̻Ʉ��ʇɫ�)�:�͍

�DGˈâ�Cʳ�ǌȓ1-�$E��͓ 

�ZQL�Gˌ�̗ 

˥ȅ.1 Ʊ̻͋Ʉ±Ł.>Ǹ	-Ʉˮ�ȃ&)�C �͍DA1 �͋2�2Ʊ̻Ʉ+˝˚�D͋

Ʊ̻Į0̅Ń˖ÅGſ�˪���+>
C͍ 

ȶį0ș.1͋�lQ�+Úȹ�CȰȂ-ȹƜGƫ'ZQL��C͍�0ZQL0ÁCƱ

̻ɄǸ0ɯŋɄ1÷ɖŭ˥.>ł�ˈADC�͋Ý̎Ƕ˾�ȰƑɇ-#=͋ŕǓ.ˈâ�A

DC͍
Cɩ0ÚȹZQL1͋ŭ˥0ȅĈ̎0;.ɯŋ�C͍ȣʡA1�0ZQL0ȹƜ�

A �͋�lQ��Â&)�#Ǖ0ȅĈ0»ʛ��â�C�+GǒA�.�#͍wK��l*�

lQ�G̫=͋!0ȅĈ0̎â.þG'�)ß4ǁ�͋Ƌ*Ħą�),0�A�0íĎ�Ʊ

̻�D)�C�G˟7C01Ʊ̻0ɌƷɇ-Ƹőȓ$�͋�&��Ńŀ$͍*>͋�0Áǳ

GZQL�?&)�D)�C�+�
C0$͍�lQ��áȶ�#�ȹ°±̣1͋�lQ�

.ś�CƱ̻G̉ã.â̮�-�̤B͋˥̺60Ʊ̻Į0˖Å�*�-�͍���͋���

#ȹ�ȯ0ȰƑɇ-ȹƜ?ɄˮGèȻ�C£*͋˥.ś�CƱ̻Į0;Gƨá�͋Ƀ-Cȸ

ļ͋Ǖ°̝*ő̓ɇ.ȇ˲�C�+�Ċʨ+-C͍ 

�Ð�1Ɓ�0õɲ 

+�E*͋Ʊ̻ĮG˜C�*͋
:BèȻ�D)�-�&#Ƭ

ǹ�
C Ʊ͍̻Ʉ0̸Żâů*
C̸͍ Żâů0Ƅ1 Ʊ̻͋.̞

˿�C͏'0s���c͉Ʊ̸̻Ż+ʯȁȵ͊.@&)Ȏ:C͍

ȣʡA0V��y1ȶį͋˥̺0Ê¾ʝ�+.͋ŒȞ�D#Ʊ

̻Ʉ0̸ŻâůG+Cs���cÌ0ʊ;ĎF�GƸő�Cǌ

ȓG̜Ʌ�)�C͍!0̅ɧ* �͋Ð��ł�͋':Bʯȁȵ�

̱ų.¼�˥̺0ōį�ˈ
)�#͍���#˥̺G˙��˟

7C+͋Ʊ̻.śƥ�#Ǹ	-̠ƏǻǶGɅ̇��)�C�+

�ǒA�.-&)�# Ǣ͍Ʌˁ*1 �͋0ƣȓ+ !͋��AǒA

�.-&)�#˥̺0̠ƏǻǶ.'�)>ʉ¬�C͍ 

 
  

-� � � � � � � � .�
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�
�
�
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�
�
��

A. Qn.@CəɘƱ̻Ʉ 
B. Qn.@Cəɘ0ÈƐɄ 
C. c~RL̺.@CɯŋƱ̻Ʉ 
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�ʧǗ+ɋɇ	 

� ̒Ł*Ƶ̫�DC[\Oɨ˥0ȁȅ.1͋!0ȅĈ̎ÝĞ.ɯŋɄ�ȃC>0��2�2

˚=ADC͍�0ɯŋɄ1ʤ̻Ɩŭ˥*
Ct��M�U0Ʊ̻.ħC�+͋!�)t��

M�U.@CƱ̻�[\O0�ˇ-åǟȜʣˇħ*
C�+�͋Ơ	0Öʾɗɭ.@&)ɝ

�D)�C͍ð
)͋̒Ł�AƵ̫�DC[\Oɨ˥0ȁȅ.1͋˥ȅ�əƼ�#>0>͂

�̸Ż*˚=AD͋�DA0əƼ1[\O0˥ȅGəľĊʨ-ŃĲȾȅ̺.@CƱ̻Ʉˮ*


C+ʠ
AD#͍���͋ŃĲȾȅ̺.@C[\Oɨ˥0Ʊ̻?͋Ʊ̻�D#˥ȅ.ȃC

Ʉˮ0ƄȲ-,.̞�Cɓˈ1���͋!0åǟȜʣˇħ+�)0̑ˇƖ0˖Å>˗;AD

)�-�͍ 

� Ǣɗɭ*1 ɍ͋ǺȟǦ̎̚¦Ȑŧ0ŦɛĴ.ȹƘ�CŃĲȾȅ̺GȻ�#œÝŒ̀.@B͋

!DA0[\Oɨ˥0Ʊ̻̓͋�@4Ʊ̻ɄˮG˟ǫ�͋̒Ł�AƵ̫�D#[\Oɨ˥0

ȁȅ.ȃCƱ̻Ʉˮ+ȇ˲�C�+*͋[\Oɨ˥0Ȝʣˇħ+�)0Ⱦȅ̺.@CƱ̻0

̑ˇƖGǲː�#͍ 

�ǣǊ+ǌȓ	 

� ɍǺȟǦ̎̚¦Ȑŧ.��) [͋\Oɨ˥�ȹƘ�CŦɛĴ͉ ȋțʂ 8 m Ė͊˴�AƵ̫�

#ŃĲȾȅ̺ 5 ɩ͉_z_z~�^�MRn͋znhWRn͋]�M^�Rn͋L]dc�

�lQ�͋LaOu͊!D"D 1Ê¾+[\Oɨ˥͉Ŷıȅ͂ 10.5 mm͋LaOuù0;Ŷı

ȅ͂ 17.1 mm 3͊Ê¾+Gď�0ŕģÝ.ąŕ�) 7Ǐ̝̼ʦ�͋čȾȅ̺ɩ.@C[\Oɨ

˥0Ʊ̻̓G˟7#͉ʚB˸�ǆ 3͍͊ ð
)͋čȾȅ̺ɩ.@C[\O0˥ȅ0Ʊ̻Ʉˮ0

ƄȲGȇ˲�#͍:#͋ŃĲȾȅ̺GƵ̫�#˟ǫİȩĖ˴0șź�A͋ȅ͂ 20 mm±�0

[\Oȁȅ 245 ÊGƵ̫�͋ȁȅ0əƼ0ǜȫ+!0ƄȲG˟7#͍̒Ł�AƎAD#ȁȅ

0əƼȲƜ+œÝŒ̀.��CƱ̻Ʉˮ+Gȇ˲�C�+*͋čȾȅ̺ɩ.@&)Ʊ̻�D

#+ʠ
ADCÊ¾0íĎGȌ=#͍ 

�ʌǨ+ʠř	 

� Œ̀.Ä˗�#ŃĲȾȅ̺ 5 ɩ0�%͋_z_z~�^�MRn͋znhWRn�@4L

aOu�[\Oɨ˥GƱ̻�͋znhWRn0Ʊ̻̓�ǚ>ł�&#͍znhWRn.Ʊ̻



� ���

�D#Ê¾1͋˥ȅÙ¾�əɘ͋:#1ȅ̵̎0;Gȃ�)əɘ�D)�#͉znhWRn

Ĳ͍͊ �D.ś�͋_z_z~�^�MRn.Ʊ̻�D#Ê¾1͋!0ȅĈ̎ŁĞGəƼ�D

)�#͉_z_z~�^�MRnĲ͍͊ LaOu>ȅĈ̎ŁĞGəƼ��)[\Oɨ˥GƱ̻

�#�͋˥ȅ0əƼ0ɧŻ1_z_z~�^�MRn.ȇ�)ʸ��Ń��&#͉LaOu

Ĳ͍͊  

� ̒Ł�A>�DA0˂̻Ê¾+ďǸ0Ʊ̻ɄˮGƫ'[\Oɨ˥0ȁȅ�Ƶ̫�D͋zn

hWRnĲ0Ʊ̻ɄˮGǜ�Cȁȅ� 20.0%͋_z_z~�^�MRnĲ0Ʊ̻ɄˮGǜ�

Cȁȅ� 17.1%͋LaOuĲ0Ʊ̻ɄˮGǜ�Cȁȅ� 4.5%Gý=͋œÝŒ̀.��Cɩ.

@CƱ̻̓0łŚ0Ñđ+�ʯ�#͍ȅ͂�ȞőĊʨ*
&# 194Ê¾0Ý͋ȅ͂ 10 mm±

�0[\Oɨ˥0ȁȅ*1͋50͈±�0˥ȅ._z_z~�^�MRnĲ0Ʊ̻Ʉˮ�˚=

AD͋ʤ̻Ɩŭ˥̺.@CɯŋɄGǜ�Cȁȅ1áȶ�-�&#͍ȅ͂GȞő�Ċʨ-zn

hWRnĲ0ȁȅ0áȶ̸Ż>ʠƝ�C+͋ȅ͂ 10–20 mm 0[\O.+&)Qn̺1�ˇ

-Ʊ̻ʡ*
C+ʠ
AD#͍�ǌ*͋ȅ͂ 10 mmǠȠ0[\Oȁȅ.'�)1͋Ⱦȅ̺.

@CƱ̻Ʉˮ0áȶ̸Ż1 ɯ͋ŋɄGǜ�Cȁȅ0áȶ̸Ż@B>¼� 2͋0%ǠȠ*
&#͍ 

� [\Oɨ˥0¾[L`.@&)�ˇ-Ʊ̻ʡ�Ƀ-Cˇħ+�)1͋[\O�Ɵ̚.¸&

)ǜɺ[�Z�ʝʷ�Aɥá�͋ŃĲȾȅ̺+0̸̊̂Ż�͂:C�+͋�@4ʤ̻Ɩŭ˥

̺�Ʊ̻Ċʨ-ȅ͂ɻĪ���@! 15 mmǠȠ*
C�+�ʠ
AD#͍Ʊ̻Ʉˮ.@Cɩ

�z�*0Ʊ̻ʡ0Ȱő.1̤Ɂ�
C�͋Ǣɗɭ0ʌǨ1͋ʤ̻Ɩŭ˥̺.ð
)͋Ⱦȅ

̺.@CƱ̻�[\Oɨ˥0�ˇ-Ȝʣˇħ*
C�+Gɝ�)�C͍ 

 

  

_z_z~�^�MRn.Ʊ̻�D͋ȅĈ̎ŁĞ.͔ŌĲ0ãD˵;�ȃC[\Oɨ˥0˥ȅ͉a͊�@4
ďǸ0ãD˵;�ȃC̒Ł�AƵ̫�D#[\Oȁȅ͉b͊�
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șȔ.��C˰¾òȯ+®ȹȯ+0ɍ¥̞Æ1͋șȔȹƜŎ0̑ˇ-i�~+�)͋ĉ��

AșȔȹȯŎʡ0ʱėGſ�)�#͍ʫ˭ʑQ[RLɋ.Ē:DCQ[RL̺1͋�Ɂ�0

șĴ.âů�)�B͋Ȥ̝ű�Ațș:*ŴŹ�ȸļ.ȹƘ�)�C͍Ȱ.Ȥ̝ű.��)

1Ôýɩ+-B�CV��y0 1 '*>
C#=͋Ȥ̝ű.��C̻ȯ˿̘0̑ˇ-̗ɩ+

�)͋Ʊ̻-˂̻̞Æ.ɐɋ�#ɗɭ�ʾFD)�#͍Ȥ̝űƖQ[RL̺0�-Ʊ̻ʡ+�

)1͋tkj͋ʤ̻Ɩŭ˥͋͋̈́͋ͅQn-,�ɓAD)�B͋Q[RL̺1�DA0Ʊ̻ʡ

�A˯GŏC#=.͋Ʊ̻ʡ�+.Ȱǜ0̠ƏʾòG+C͍�0̠Əʾò1͋tkj?ʤ̻

Ɩŭ˥-,0ò�0́�ȹȯ.1ǜñ*
C>00͋!D±Ł0Ʊ̻ʡ.1ǜñ*1-�͍ 

� Ȥ̝űƖQ[RL̺1͋�ʲ.Ŧɛˁ̲.¯ɐ�)ȹȖ�)�C�͋�̎.1ďƢɇ.ȹ

Ƙ�C˰¾òȯ0ȅˁ̲.¯ɐ�Cɩ>
C Y͍��uYR�RL Lottia tenuisculpta ͉ ±�͋

Y��u͊1͋Q[RLɋ�SqQ[RLɣ.Ē:DCȅ̚ 1.5 cmɧŻ0ŞĲ0Q[RL̺

*
C͍Ǣɩ1øș̆û̎�A�Ũ.��)0Ȥ̝űŦɛĴ.âů�)�B͋Ÿ˥�Ŧɛˁ

̲±Ł.͋ďƢɇ.ȹƘ�CU|RL̺?JgSRL̺0ȅˁ̲.¯ɐ�C (ī 1)͍Q[R

L̺.��Cŭ˥60¯ɐʾò0̉Ɣɇƛʞ1ˌǒ�D)�A�͋Ȱ.Ʊ̻Ħ̍.ɐɋ�#

ɗɭÃ1-�͍ 

� !�*Ǣɗɭ*1 Q͋[RL̺.��)ŭ˥

6¯ɐ�C�+� Ʊ̻͋Ħ̍+-B�C�Gǲ

˕�C#=͋Y��u͋Qn͋ŭ˥GȻ�#Ʊ

̻Œ̀Gʾ&#͍ 

� Œ̀.1 Y͋��u+ Ʊ̻͋ʡ+�)WxQ

Rn Pilumnus vespertilio (±�͋WxQ) ͋¯

ɐ{_k+-Cŭ˥+�)t�U|RL 

Omphalius nigerrimus (±�͋t�U|) GȻ�

#͍Œ̀.Ȼ�#ȹȯ1!D"D¾[L`G

Ȟő�͋Y��u.'�)1Ê¾ˣç0Ȫ.

~�S�VàȷGʾ&# !͍0Ƌ y͋�_eg

U˃0ŕģ.Y��u 8 Ê¾G¯ɐ��#ɜ

GØD ǽ͋0 (A) ͕ (E) 0Ƀ-C 5Ǥ´.ƍ
ī 1 Y��uYR�RLƟ˥ (�) +t�U|RL
.¯ɐ�CŸ˥ (�, ɒþÖ). č_W��1 1 cm 



� ���

&)͋!D"DWxQ+t�U|GǚŃ 1 Ê¾ØD#͍(A) Y��u͋WxQ͋t�U|͋ 

(B) Y��u͋pgk.ØDC�+*ö�$��·FC@�.�#WxQ͋t�U| (C) Y

��u͋t�U| (D) Y��u͋WxQ͋ƷɐìGȻ�)ȹ�#::W�_.Ĭő�#t�

U|͋(E) Y��u͋WxQ0 5'*
C (ī 2) ͍�DA0ŕģGƴ�ȗ�șȋ*Ƞ#�#

ŃĲY�im.ȏ=͋Œ̜̀Ň+�#͍Œ̜̀ŇƋ͋ǚå0 24Ǖ̝:*1 3Ǖ̝�+͋!D

±̣1 48Ǖ̝ 7͋2Ǖ̝0Ǖȩ*0Y��u0ȹȃȲƜ (Ʊ̻͋ȹȃ) �@4¯ɐ�)�Cĵ

˩ (ɜ͋W�_͋t�U|) G˒̖�#͍ 

� ʌǨ͋Œ̀ǟ̝�.t�U|.¯ɐ�#Y��u0˂̻ȵ1͋¯ɐ�-�&#Ê¾.ȇ7

ǜƛ.¼�-C�+�æǒ�# �͍��-�A Ʊ̻͋ʡ0ǜȫ+ŭ˥60¯ɐȵ.'�)1͋

Ǥ´̝*Ŭ�ˈAD-�&#͍�D@B͋Y��u0ŭ˥60¯ɐ1͋Ⱦȅ̺�A0˂̻Ħ

̍.ǜñ*
C>00͋Ʊ̻ʡȽǥ0S���ŭ˥60¯ɐʾò.Ɔ̴G�
)�C˔*1

-��+�æǒ�#͍:#͋t�U|GW�_.Ĭő�#Ǥ´ (D) *1͋t�U|60¯ɐ

� 1 Ã>ˊř�D-�&#�+͋ujPǂƆ*1¯ɐ1t�U|�˷�G˼&#̨.˪�&

)�#�+�A͋ŭ˥0ɥò�Y��u0¯ɐ.��C̑ˇ-Ǥ´*
C�+�æǒ�#͍ 

� Ʊ̻ʡ+͋˂̻ʡ+�)0˰¾òȯ0̞Æ.��)1͋Ʊ̻ʾò0Ɵïȵ�@4Ʊ̻ǻ¶

�̠Əʾò�@4ȅƄƜ0̀÷.��)̑ˇ-ˇħ+-C͍̒Ł.��Ct�U|RL1Ȥ

̝ű�̎�AȤ�ű.ȹƘ�)�B͋ĵǢɇ.ŵáG̍�͋Ȥȍ.ĎF�)Ȥ̝űGɥò�

)�C͍�0#=͋ŭ˥.¯ɐ�)�CY��u�Œ̨.Ʊ̻ʡ.á¶�ǻ¶1͋Œ̀Ǥ´

�@B>¼�-C�+�¡ƚ�DC͍@&)͋Y��u.ˈADCt�U|60¯ɐ1͋Ⱦ

ȅ̺.@CƱ̻0Ħ̍.ʘ�C̉Ɣɇ-ʾò*
C+�
C͍ 

 

 

 

 

 
  

ī 2 Ʊ̻Œ̀0Ǻžī 
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�

˥Ƅʼ Ostracoda1�ś0ȅ͉ʧȾ͊G>'ŞĲȾȅ̺*͋ȶȹ0;-A�÷ɖ+�)>ǖ̄

ɇ.Ⱥ�C#=͋ķɫȯ0ŷ°Ƹő?ĉȸļƐÕ.Ź�Ȼ�AD)�#͍ʧȾ1Ǖ.Ā�ɖ

Ȩ÷�̠ƏǻǶ+�)ǻʨ�C�͋Ʊ̻.˪ħ�C+;ADC˨˼�#ɬ>ǆł�ˈ'�&

)�C͍�DAʧȾ0Ʊ̻Ʉ1͋˥ȅ.ďǸ0ɬG̜�Cc~RLɣ�JUSRLɣʫ˭̺

.@C>0+�D)�C͉ e.g. Livan 1937; Reyment 1963; Maddocks 1988; Reyment & Elewa 2002; 

Ruiz et al. 2010͍͊ �ǌ͋Maddocks͉ 1988͊?ȼĔ͉2000͊1͋�:�:-Ń��?ƄȲ0˂̻

ɄG˒˳�͋®0ʫ˭̺?̷˭̺͋ȝʼ̺
C�1ʓʼ̺>˥ƄʼGƱ̻�)�CĊʨƖG

ˠ�#͍���-�A͋˥ƄʼʧȾ60ɯŋG¸�Ʊ̻ʾò1͋ʫ˭̺.@C>0>Ē=͋

Œ̨.ˊř�D#�+�-�&#͍ 

� ȣʡA1͋șȹdn̺0 1 ɩ*
C�dh�dn͉�`dn§Ĩ Lbdnɣ͊�͋˥Ƅ

ʼ0ʧȾ.ɯŋ�͋�DGƱ̻�C�+Gˈá�#͍ɬ1ÞƄ*ɌƉʂ 10 μm͋ȼĔ͉2000͊

0ĸĕ�#ɵĥʁ÷ɖ0˂̻Ʉ+̐º�C͍�`dn§Ĩ0�̎0ɩ.@C˥ƄʼƱ̻.'

�)1ǎĸ�
C�͋��D>̢ţʥ�A0¾Țēſ*
C͉Proctor & Pritchard 1989͍͊ !�

*͋Lbdnɣ0®ɩ.'�)>Ʊ̻ʾòˊřGʾ&#+�E͋˥Ƅʼ0 2 ǧ0ʧȾ0̝.

ĈģGƯØ�)¾ȚGēſ�C>0͋QLJ]̺GņH*Ʊ̻�Cɩ-,�ˈá�D#͍ď

ɣÝ0�̎0ʀʍ.�

�)͋˥ Ƅʼ0Ķ�ʧȾ

.ɯŋ�C#=0Ĉģ

ȰȂ÷�˪�#+ʠ


ADC͍��D.�@͋

˂̻Ʉ.ĵ(�Ʊ̻ʡ

ďő.
#&)1 ȶ͋ȹ

ɩ.@CƱ̻ʾòˊř

�̑ˇ*
C�+�ß

ɚ˚�D#͍ 

 

�
  a͋�dh�dn͍b͋˥Ƅʼ0ūʧȾ.̕ˋGɰ�ê�

)�C͍c͋ɯŋɄ͉ɒþ͍͊ d͋ɯŋɄ0âů͍ 
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ŭ˥0ȅ1͋ŭ˥0ȁƋ>Ǹ	-òȯ.̩DŔ+�)èȻ�D)�C͍ŭ˥ȅGèȻ�CȾ

ȅ̺+�)1úʩɋɃŠ�ɋ0ǶƟĜ͋':B�lQ�̺�ǜĐ*
C�͋Œ1�lQ�̺

±Ł.>ŭ˥ȅGèȻ�CȾȅ̺1ɓAD)�C͍!0�'.͋cmL_ɋ+��¾̚ǆ�

�ɧŻ0òȯʝ.Ē:DCŭ˥ȅèȻʡ�ƭ�ADC͍ 

� cmL_̺1ĵǢɇ.ūČśɤ0ʈ̚�Ou0@�-ƄG�)�B͋șź.Ƴ&#k�p

�0�?͋ɿGâȒ�)Á&#ǰɹ0�.̩D)ȹȖ�)�C͍+�E�ŭ˥ȅGèȻ�C

cmL_̺1͋Čŭ�./�D#ūČ̱śɤ-¾G1�=�lQ�̺.@�º#ƄG�)�

B͋ʷ%)�Cŭ˥ȅ.ØC0;-A�͋?1B�lQ�̺+ď�@�.ŭ˥ȅGʧ˦&)

Ȁ�+��ȹȖG˺&)�C͍Ǣˢȣ*1͋cmL_ɋ+���ʲ.
:BɓAD)�-�
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