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Ʃȟ>CʅƩAǃȌ1UĕǹȎŘBǗƇȟɶBȂǤ=!U�[��ʅi_�@?BƩAɗœ/

6ǨĞƉƼʂƩșʃ«ĔBʅƩǄ�ĕǹȎŘBǗƇÂíśǃƼYÅ<K>N6ôEŭ=!U>O

Ȭ$U�ǴǿǐACʅ5B±Ȕ&S[]eȟʂȃȟʃʅǷȟʅȦȟAÊ*SVʅ,VSCɒ×ǐA

CÅ)Î�Ba��}=!U�ƩȟCʅāǘŘ=ÂíśYȡ#6NʅŇƸÂ'>?)čŝA/&

ǃȌ=(@"�,B6NʅƩȟB�@ǃȌčŝCƩÅ±=C@)ʅƠ/G('&&UǦŁBɸƞ

ĺ&Sʅƫ">,W=O%%R5Ƙƫ 20m)S"K=Bčŝ=!U� 

�:BǨB�=ʅɩýɢA?BǦŁBɘ®ǐÊ×'LSVU&ʅ!U"Cʅ?BR#A/<ɘ

®ǐÊ×'ȝǪ/<")&YůS&A1U,>Cʅɒ×PǨÊ×YȊ$<ȡ)�=ɝȨ@¦�B

�:=!U�ɩýɢBɘ®ǐÊ×A:"<BȫƃCƩș (ÓȞʁɷǆ 2004, Olsen et al. 2004) A:

"<C!UǦŁBǜǫ'@.V<(6'ʅƑŖ@'SƩȟA:"<Bǜǫʅ>)AĿ"ąǁǐǱ

ÿYĩȹ>/6ǜǫCɯĻAũ'ɤSV<"U (Coyer et al. 2003, Provane et al. 2005, Hoarau et al. 

2007)�ȦȟAɤS2ʅƩȟ=Cĕǳɶ'ĕ"6N&[\kf\�ARUɩýȫƃCJ>Z?ȡX

V<%S2ʅK6țȃ±��^�OʅǨÇ�~�=Cēǋ'ī@"6N!KTǅ"SV<"@"�

ȦȟPǷȟ=CɌĽA@Tʅ�rd�s�[��^�Yǅ"6ȫƃBǾƄ'Čò.VUR#A@

T (Zucarello et al. 2002, Kogame et al. 2005, Voisin et al. 2005, Hoarau et al. 2007)ʅ>)AȦȟ=C�

rd�s�[cv�BÅɜÌ'ȥũBǴǿȈ=ƜĤ.V66N (Oudot-Le Secq et al. 2001, 2002, 

2006)ʅĕ)B�rd�s�[��^�'Ïǅ=(UR#A@9<"U (Engel et al. 2008)� 

ŮŽCʅ�Ǌ 6¯>"XVUɠ"ƩĮȄYO8ʅóɊƩĉ=CŵƤ>ħƤ'G:&Tí#ʅȥ

ɫ@ƩƢǂĐYO:�K6Ŷǻƙż@?YɎ0ʅƟĮǂĐBĖ(@ē×Yǽɺ/<(<"U (Oba 

et al. 1991, ĬǆʁĲŽ 1992, Oba & Murayama 2004) 6NʅǃƼɩýɢBɘ®ǐÊ×'!UǦŁż

Ō=(Uąĉ=O!U (Īį 2009)�ŮŽƟĮAÊĹ1UƩȟA%"<ʅ?BR#@ɩýƌɐ'

LSVUB&ʅK6ɩýƌɐ'LSVU>/<ʅ5BɩýɢBɘ®ǐÊ×Yȁš/<"UȨüC

@A&ʅ>"#Ǹž@ǌøYÉǎƶ>/<ʅǮȋSCʅƩȟBɩýƌɐBȫƃYɒN<"U�Ž

ǩ=CʅŮŽƟĮAĿ)ÊĹ1UȦȟ�^� Undaria pinnatifidaʂd�|Ǔn_\kǢʃʅ>[^
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�` Sargassum horneriʂzx�lǓ��m��ǢʃB 2ǨBŮŽƟĮBɩýALSVUąǁǐƌ

ɐA:"<ʅ,VK=ůS&A@9<"UǾƄYƋȳ1U�@%ʅŮŽƟĮBŀǃÕƼA%*U

ɩýƌɐBȫƃA:"<CĪį (2009) ARUȂȳ'!UB=ʅ58SYåȊA/<"67(6

"� 

�

DB�������������
����������
��@&/<�

�^�>[^�`C"2VOŮŽƟĮAĿ)ÊĹ1UʈĽǃBƩȟ=ʅ�ĂPŻɽÜįAOǃ

Ȍ1U�,VSB 2ǨA:"<ʅŮŽʅ%RE�Ă>ɱĂBũ^ŝBɞǃɩýA:"<ʅ�rd

�s�[w}�l\}BąǁǐÊĹYȴI6ǾƄ'Ā 1, 2=!U��rd�s�[w}�l\}

>Cʅ�rd�s�[Bɘ®Ğć=!U>ŗ9<OS$D""'ʅŽǩ=C�rd�s�[cv

��Ad�s.V<"Ucox3ɘ®ĞBɚÊɜÌǶ500ďċĩBďċɜÌAR9<Ĥȉ.V<"U�

K6ʅĀʈb, ʉbCʅuor��`ǴǿƎ=ʅcox3w}�l\}ɢBǴǿɣ·Y/N/6OB=

!U�uor��`YƔIU>�ǓǙƸ7'ʅ�^�>[^�`=CL:&96w}�l\}B

ɢBďċȇŧũAĖ(@ɖ"'LSVU�ďċȇŧũ'Ė("D&T=C@)ʅĕũBw}�l

\}'ȩ:&96[^�`=Cʅ³ĀBɛí�ʅɌȆ@w}�l\}Yï0Ȕ=Ǟ/<!U�Ȣ

ʈACʅ�^�>[^�`Bɘ®ǐĕƍŘA:"<K>N<!U� 

�

Ȣʈ�[^�`>�^�=ȪĨ.V6ɘ®ǐĕƍŘ�Uwai et al. (2006a,b, 2007, 2009) Bq�lAO>;(È

ȭǰ/6OB��

�

� º±ũ� ɩýũ� w}�l\}ũ �
� w}�l\}ĕƍŁ������� ďċĕƍŁ�������

[^�`� ���� �
� ��� ������± 0.015� ������± 0.007�

�^�� ���� ��� ��� ��

��± 0.015� ����	 ± 0.003�

��
ĀʈʅʉBuor��`CĔĂǄPɌȆǨBOBOñZ="U6NʅŒ2/O�ȑ/@"�����������������	�

�Excoffier & Lischer 2010��ARTȭǰ/6»��

�

Ā 1ʅ2Bw}�l\}BąǁǐÊĹYLU>ʅ[^�`ʅ�^�B�ǨA:"<ʅąĉɢ=w

}�l\}BůǙ@Ê×Yǝȱ1U,>'=(U�[^�`A%"<Cʅw}�l\}Bąǁǐ

ÊĹ>ɘ®ǐɄɬʂďċȇŧũʃ&SʅŮŽƟĮBɩýYĖ()ʊ:Ba��}AÊ*U,>'

=(U�ƁØĘļƢĮʅɣƁ�ƁƩąŭƟĮʅ5/<ŮŽƩƟĮYF)MȧŮŽBʊa��}=

!U'ʅ,VSʊa��}Bw}�l\}BɢAC 10ďċǦŁBďċȇŧ'LSVʅƁØĘļƢ

ƟĮB�ɚBɩýYɦ)>ʅƩƤBƤɆA%"<�Ƥ��ƤBɣ·A!UAOɣXS2ʅąǁǐ

ÊĹBɝ@TOǝȱ.V<"@"�ǹ&)ȩU>ʅȧŮŽA%"<Cʅȩ:&Uw}�l\}B

ũOĕ)ʅÊĹĉOĿ"6N&ʅƌɐ'ȥɫ=ʅąǁǐAɯĻAɌţ/6ɩý=!UAOɣXS

2ʅȩ:&Uw}�l\}'Ė()ǋ@Ub�i'ȩ:&9<"U� 

,VAĩ/ʅ�^�A%"<Cʅw}�l\}ɢBďċȇŧũ'ī@"6N&ʅw}�l\}

Aůǝ@Ǵǿǐa��}Yȩ"71,>'=(@"'ʅąǁǐÊĹ>/<CʅƁØĘļƢĮ>Ø

ƩɕBɩý'ï0w}�l\}YO9<%TʅŽĴŮŽƩƟĮ&SO�:Bw}�l\}BL'

ȩ:&9<"U�ƵŜÇƩCĕīȥɫ7'ʅÅ±ǐAŮŽƩƟĮ>ï0w}�l\}'ĕ"�,
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VSBąĉ=CĿ"ǱÿAX69<�:Bw}�l\}'Àß/<"U'ʅ,VAĩ/ʅɣƁ�

ƁƩąŭ=Cčŝ->Aȩ:&U

w}�l\}'ǋ@9<"U� 

ĕīņńA�ǨALSVUɩý

ƌɐYƔɇ/<LU>ʅȧŮŽ 

ʂƵŜÇƩʄŮŽƩƟĮʃʇƁØ

ĘļƢĮʇɣƁ�ƁƩąŭƟĮʅ

>"#ʊ:Bąǁǐ�Ǵǿǐ@a

��}'ȱȷ=(U>"#ÆɎƶ

Y!+U,>'=(U��^�B

cox3Cēǋ'ī@"6NʅɣƁ�

ƁƩa��}A:"<C!KTK

>KT>/<ȱȷ=(@"&OǛ

V@"'ʅcox3ɘ®ĞBL=C@

)ʅ�rd�s�[cv��B

tRNA ɘ®ĞȈʂi��e�ɳĉ

YñMʃBďċɜÌOÓ$<ť"

6uor��`ǴǿƎ (Āʉc) 

=CʅQUP&@'SʅɣƁ�Ɓ

ƩąŭBK>KTYȱȷ1U,>

'=(U�ɣƁ�ƁƩa��}>

ƁØĘļƢĮa��}BÊĹBĐ

Ǌąĉ!6UØɣƁB�^�ɩý

YȴI6ƛƀS (2010) ARU>ʅ

ÛțǖÖƦ&SȘĈǖÚƿK=C

ɣƁ�ƁƩa��}Bw}�l\

}'LSVUBAĩ/ʅ45km J

?ɬV6ǠįǖĪðƥBɩý=Cʅ

ɣƁ�ƁƩa��}Bw}�l\

}CLSV2ʅģÅAƁØĘļƢ

ĮʂʄØƩɕʃa��}Bw}�

l\}Aȇ(ŧX9<"U,>'Čò.V<%Tʅī@)>O�^�=Cąǁǐa��}ɢBɘ

®ǐ¢ƤC&@TɤSV6OB=!U>Ȋ$SVUʂōɍʃ�ŮŽƩƟĮBɩýALSVUɘ®ǐ

ĕƍŘ'ĘļƢ¼A)SI<Ī."ƶ@?ʅ�^�>[^�`=LSVUÆɎƶC§AO"):

&!U'ʅ�ŭ=ʅ�^�>[^�`Bɢ=Cʅcox3BďċȇŧũAĖ(@ĵ'LSVU�/&

/ʅ"2VBǨA%"<Oa��}ÇBďċȇŧũCʈ�ʊďċǦŁ=!TʅǀĄLSVUɩýƌ

ɐ'ʅï0R#@ŲżAňś.VC0N6,>YǞ÷/<"U�[^�`A%"<CʅɣƁa�

�}PƁØa��}A:"<ʅ8�9�ĽÐ>ʅŶǻƙżʂ1�7�Ľʃ«Ð&Sĕƍ×'C0K96

Āʈ ŮŽƟĮB[^�`ɩýALSVU�rd�s�[w}

�l\}BąǁǐƌɐʂAʃ>�rd�s�[ coxʊɜÌBuo

r��`ǴǿƎʂBʃ�Uwai et al. (2009) Aq�lYÓ$<³Ȥ�

ąĀ�BũĠCe�}�ũYȢ1�ŰàB:"6ɩýC[^�

`ćBº±>gm�`ćBº±ʂŽŪåƹʃ'ïŝǐALSV

Uɩý=ʅ�l\}YÎ�AǞ/<!U�uor��`ǴǿƎ

C TCS ver. 1.21 (Clement et al. 2000) ART³Ȥ/6�uor�

�`ǴǿƎBʀ�CĥɧACȩ:&9<"@"w}�l\}Y

/N1�ɣƁ�ƁƩąŭʂɮʃ>ƁØąŭʂ]��hʃBw}

�l\}'ʅȧŮŽBOB>Ė()ǋ@U,>'X&U�ȧŮ

ŽɩýA:"<C.SAw}�l\}a��}YǹÊ/<Ǟ/

<!U� 
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>"#ŤĤ»'=<"U (Uwai et al. 2009)�/&/ʅcox3Bɒ×ɏŁBŤĤ'ʅÎBɘ®Ğʂț

ȃ± psbAʃ>BƔɇ&SÉ.V<%TʅȲĵ'Ė("éȏŘ'ɻ)ʅĽªBŤĤA:"<CʅR

TǲŁBɻ"ȫƃ'Ō6VU� 

 

Āʉ �^�ɩýALSVU�rd�s�[w}�l\}BąǁǐƌɐʂAʃ>�rd�s�[ coxʊɜÌB

uor��`ǴǿƎʂBʃʅ%REʅcox3ɜÌA�rd�s�[ tRNAɳĉBďċɜÌYÓ$<ť"6uo

r��`ǴǿƎʂCʃ�Ȕ>yl��Cw}�l\}Bĩœɣ·YȢ1�cox3> tRNABq�lY:@+U

,>ARTʅ�rd�s�[w}�l\}Ba��{�a'ǝȱ=(UR#A@U�Uwai et al. (2006a, b, 

2007) RTÓǮ/<³ś� 
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�

EB@&�= 6"$�8+:%	!��

ŮŽƟĮB[^�`P�^�AʅůǙ@ɩýƌɐ'LSVU,>Yȳů/<(6'ʅ@4,B

R#@ƌɐ'LSVU&A:"<CʅǀŲƶ=Cǯ$'@"�[^�`ʅ�^�BæŭALSV

6 3:Bąǁǐa��}B#8ʅĘļƢ¼Bɩý>ŮŽƩ¼Bɩý>Bɢ=Ė(@ɘ®ǐÊ×'

LSVU,>CʅƩǄBŀǃÕƼA%"<OïƍBČò'!U' (Īį 2009)ʅĘļƢƟĮ>Ů

ŽƩƟĮ>Bɘ®ǐ¢Ƥ'þɭ=!U,>YȊ$U>ʅç*ÄVP1"ǾƄ=!U��ŭʅĘļ

ƢĮALSVUɘ®ǐƌɐʅ>)AƁØĘļƢƟĮBɩý'ɘ®ǐAŮŽƩ¼Bɩý>OɣƁą

ŭBɩý>Oǋ@U>"#ǾƄA:"<Cʅ,V>"96ɩýÊ×BȁšƏƌ'L!6S2ʅ¤

ōBǜǫ'Ō6VU>,W=!U� 

[^�`=LSV6ʅïŝǐ@ɩýɢBw}�l\}BÊ×A:"<Cʅɩýɢ=śƺŲżB

j�'ȪĨ.V<%Tʅɘ®ǐÊ×BȁšƏƌ>/<¿"<"U>ŤƯ.V<"U (Uwai et al. 

2009)�[^�`C�ĽǃBɪɨǋƆBƩȟ=!Tʅáɜ½Yȡ#Ǩ=!U�[^�`CŮŽƟĮ

AŴɎAȩSVUǨ=!U'ʅ"):&BąĉʂƵŜÇƩʅ�ĴȧĮʅ°ƭʅ©êʃA%"<ʅ

ąǁǐAÚũ kmǦŁʂĭèǖƅ¡ĸ=CǶ 18kmʃ/&ɬV<%S2ʅƩƘƮ@?BƼǁǂĐO

Ė(@ɖ"'ġĄ/@"AO&&XS2ʅ12�2ŷʂǡćʃAśƺ1Uɩý> 4�6ŷʂűćʃAś

ƺ1Uɩý'ġĄ1U,>'ǛSV<"U (Ĝǆ 1987ʅYoshida et al. 1998, 2001)�śƺ/6º±

CƤě/</K#6NʅűćBɩý'śƺ1U,WACʅǡćBɩýC1=Aƪě/</K9<

%TʅśƺżBj�CɩýÊ×Yȁš1UȨü>/<\��h/P1"�67/ʅĥɧACʅʉ

:Bśƺ{�`BɢBŲżAśƺ1UɩýOġĄ1US/)ʅśƺŲż>ɩýBɘ®ǐÊ×Bǔ

ɣA:"<Cʅ¤ō.SAȰǹ@ȫƃYȡ#ŒȨ'!U�K6ʅ[^�`BȫƃǾƄB�ACʅ

gm�` S. filicinum>/<ʅÎǨŠ".VU,>Oĕ"ɩýOñKV<"U�gm�`>[^�

`CʅƗȎ>"#ɚÊBňŚ'ǋ@U,>&SÙÎ.V<(6'ʅŽǩ=Cʅɘ®ǐA[^�`

AñKV</K#,>>ʅňŚǐAO[^�`>ɑȀǐ=!U,> (ɾĆʁ�¡ 2005) &S[^

�`B�ć>/<Š9<!U�/&/ʅňŚǐʅǴǿǐACÙÎ=(@)<Oʅw}�l\}ɴ

Ł&SCʅïŝǐ@[^�`ʂćʃɩý>gm�`ʂćʃɩýCůǝAÙÎ1U,>'=(U�

[^�`>gm�`Bɢ=OʅśƺŲżAʈ�ŷǦŁBj�'ġĄ1U,>AÓ$ʅgm�`'

ɪɨïƆ=!U,>'ʅ�ćBɢBw}�l\}Ê×Yȁš/<"UB=C@"&>ŗXVU� 

�

FB>;A7#�= 6����?�= (1#�

�^�>[^�`A%"<ʅ�rd�s�[w}�l\}BÊƃ&SŎSV6ɘ®ǐƌɐCʅ

"2VBǨOʅ!KTɻ"ÊŨȏÒYO9<"@",>YǞ÷/<"U�Ⱥɶ@?=Cʅ}��

`r�ľǃ>/<ǃ(UżɢBɠ.'ɩýÊ×BņŅAŊɲ1U,>'Čò.V<"U

ʂSherman et al. 2008, Īį� 2009ʃ�ɓɂĞPǲĞCɓơéȏ=!UOBBʅ�^�O[^�`Oʅ

}��`r�ľǃ>/<ȐǇɓơ/<ǃ(UżɢYO:X*=C@)ʅ,BƶC¤ûBǾƄ>ǚ

Ǖ/@"�67/ʅ[^�`YC0N>1U��m��ǢBƩȟCʅțB�ɚʂƗȎ>RDVUʃ

A_iYȼNɋM6Nʅ¨ǘÒ'ŅU>ʅƗȎBƨÒ=ċɁ&SC'Vʅ�ƤVȟ�>@TƠɢY

Ʋ#>"#ŘɁYO9<"U�ĥɧʅ[^�`CŮŽóɊƩĉB�Ȩ@ƤVȟƌśǨB�:=!
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TʅƩƤAB9<ʅ>(AC 1000km«�BɠɄɬǥÕYȡ#>ȬXV<"U (îǆ 1963)�/&

/ʅƩƤBd�iB�=CʅɣƁ�ƁƩąŭPƁØĘļƢĮB�ƤĉA!6UȧŮŽa��}B

w}�l\}Cʅ,VK=ȫƃ.V6Ǳÿ=CʅɣƁ�ƁƩąŭPƁØĘļƢĮ&SƊÉ.V<

%S2ʅƤVȟ'ʅŨĹ±>/<ʅȧŮŽ&SɣƁ�ƁƩąŭHʅ!U"CŮŽƩƟĮ&SƁØ

ĘļƢĮHBɠɄɬBɘ®ĞƤÕAȻƾ/6ǍɅCƊÉ.V<"@"�,BR#Aąĉ->AƊ

É.VUw}�l\}'!UǦŁǋ@UB=!VDʅɠɄɬǥÕY/<(6>Ȋ$SVUº±A

:"<ʅw}�l\}&S!UǦŁãǄąYŤĤ1U,>'=(U�[^�`BƤVȟCʅ|�

ɹƒBǨȕ>@UėƸǧɼBǃȌčŝ>/<OɝȨ=!U6NʅƟĮAǃȌ1UāǘŘB[^�

`ɩý>ƤVȟ>@96[^�`ɩýBw}�l\}YƔɇ/�ƤVȟBɃƱą>ÕŚYȴIU

ǜǫ'ȡXV<"U� 

ĥɧAʅƁgtƩPɻǛƝ@?ʀƴBƤɆ�AƲ#ƤVȟe�}�A:"<ʅ�rd�s�[

w}�l\}ǼśYȫƃ/6ǜǫ (�¡S 2006) =CʅƁgtƩBƤVȟʂ3�4 ŷʃAƽŐǐ@

w}�l\}'ʅ5ŷA@U> 500km«�ɬV6ɻǛƝBƤVȟ&SƊÉ.V,ƤVȟ'ǥÕ/<

"U,>YǞ÷1UǾƄ'ŎSV<"U�ă°ưBƤVȟ=OʊŷAŢɩ.V6OBʂ8 º±ʃ

ACʅ,BƁgtƩAƽŐǐ@w}�l\}CL:&S@"'ʅʋŷAŢɩ.V6ƤVȟ=CĖ

ÜYßNUR#A@Tʂ13 º±� 11 º±ʃʅɘ®ǐAƁgtƩBƤVȟ>ɯĻAɌ)@U (�st

ʌ0.03ʅĀ 3)�ʀƴBƤɆƟĮBāǘŘɩýʂɿÃįPĖÊ@?ʃACʅ,Bw}�l\}'L

SV@",>Y!X3<Ȋ$U>ʅƤVȟ'ƁgtƩ&Să°ưHǥÕ/6,>Cɢɖ"@"�

ƤVȟ'ɠɄɬǥÕY1U,>>ʅɵȜ@ɘ®ǐƌɐ'LSVU,>>"#ʅ�ŭBǾƄY1T

!X3U>"):&B¬ȳ'ƨ&G'ʅŶOȊ$SVUBCʅƤVȟA@TʅƝí=�Ȩ@ƩƤ

AB96º±'ʅÈŁƟĮĉAƲǘ/<ʅ5,=ȎĞʂȍʃYȚ>1,>CɯĻAKV=ʅƤV

ȟCŨĹ±>/<CƏȏ/<"@">"#,>=!U�K6ʅǓǐCǋ@U'ʅ�^�A%"<
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