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Abstract
 Nassarius festivus (Nassariidae: Gastropoda) is the most common marine scavenger with an extensive range throughout 
the East and Southeast Asia. Recent studies on genetic variation of nassariid gastropods in China have revealed two 
divergent lineages within this species; however, little is known about its phylogeographic structure and demographic 
history. To address this point more extensively, we performed a molecular phylogenetic analysis by combining our 
newly sequenced mitochondrial COI gene fragment in 180 individuals (from mainland Japan, Okinawa and China) with 
published data (239 individuals in total). The results revealed two distinct clusters: one lineage comprised individuals 
restricted to China (A) and the other comprised individuals from mainland Japan and Okinawa, with a small number of 
Chinese individuals (B). Large genetic differences were observed between these two divergent clusters because of a 
probable split of the ancestral population between China and Japan. Sporadical existence of Chinese individuals in 
cluster B may represent post-vicariant dispersal from Japan to China. Most Okinawa individuals were present in the 
peripheral part of cluster B, indicating that they represent a stochastically introduced population from mainland Japan, 
possibly via coastal China.
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ͺρθΏυ Nassarius festivus (Powys, 1835) ͉΂ςͼτ

πέΨͼͅش௺̳ͥແර૙଻͈ໜ௷႒̜́ͤȄཤ٬

ൽոධ͈඾ུȄၢݩႥോȄ࣭܀Ȅಎ࣭ȄరსȄέͻ

ςάϋͅ໦ື̳ͥȪࣱന͕̥Ȅ1971Ȉݛ༗Ȅ1995ȫȅ

ུਅ͉͈֖࢛ۙ̓̈́ع͞ګಲۼఝͅ୆௳̱Ȅȶ௉ੰ

ؚȷ̱͈͂̀ۙޏ۪ګ༗஠࣓̞̱ͥ̀ͅࡃȅͺρθ

Ώυ͉൐ͺΐͺ͈ಲۼఝ୆ఠ̫̤ͥͅࠏਹါਅ̜́

̴̥̥ͥͩͣ͜ͅȄ໦ঊࠏൡڠഎ̈́ࡉ౷̥͈ͣݪࡄ

̦͕͂ͭ̓ంह̱̞̈́ȅ߃ා͉́ Zou et al. (2012) ̦

ུਅඤͅ 2 ൡ̦ంह̳̭ͥ͂ͬা̱̹̦Ḙ̏ࠏ͈̾

ͣࡠͅ܅״΍ϋίσ͈໦ື֖̦ಎ࣭ఱၘ͉́ݪࡄ͈

̤ͦ̀ͤȄ̹͘ဥ̞̹ͣͦࡢఘତ͜਱໦̴̢͉͂࡞Ȅ

ਅඤ஠ఘ̤̫ͥͅࠏൡ۾߸͈ٜྶ͉ͅȄͤ͢મळ̈́

ຈါ̜́ͥȅ̦ݪࡄ



ȁࣝ৾ͥ͢ͅݪࡄȪྚอນΟȜΗȫ̽̀͢ͅȄ඾ུ

ུാ͈ͺρθΏυਬ౬͂Ȅಎ࣭ఱၘ͈֚܅״౷֖́

ίυεȜΏοϋͅခփ̈́ओ͈ڔਬ౬͉͈́ࢽ̜ࣝͥ

̦̜̭̦ͥ͂฻ྶ̱̞̦̀ͥȄࠁఠഎͅओ։͈̜ͥ

ၰ৪͈֒ͅۼഥഎ̦̹̈́ͤڞంह̳͈̥̠̥͉ͥ̓

ྶ̥̞̞ͣ̈́̽̀̈́ͅȅ

ȁ̹͘ݛ༗ (2005) ͉Ȅུਅ͉ؗථ̤̞͉̀ͅζΞ΄

ͼ Solen strictus Gould, 1861ȄΗζ΅Ϋ Littorina brevicula 

(Philippi, 1844)ȄΕΠ΂ς΄ͼ Laternula marilina (Reeve, 

౷ඤ٬͂؂ؚს͈͙ͅ୆ॼ̱̹ఱֵͅވ͂̓̈́ (1863

ࡢ඾ུུാ͈֖͞܅״Ȅఱၘ̢ͦͣࣉంਅ͂֒ࠏၘ

ఘ߲͉͂֒ഥഎͅ໦خ̞̱ͥ̀اෝ଻̦̩ࣞȄၢݩ

Ⴅോ଼͈͈ۙޏ۪ګၛͬౝͥષ́ܲਹ̜́ͥȄ̱͂

̞̀ͥȅ

ȁ̷ུ̭͉́́ݪࡄȄ඾ུུാȄၢݩႥോȄಎ࣭ఱ

̥ͣͅྶͬ߸۾ൡࠏͺρθΏυ͈̫̤ͥͅۼ܅״ၘ

̳̹ͥ͛ȄηΠ΋ϋΡςͺ DNA cytochrome oxidase 

subunit I ႀ֖Ȫոئ COIȫͬဥ̞̀໦ঊࠏൡڠഎࡄ

ȅ̹࣐̽ͬݪ

ᮦᩱ࡜ᡭἲ

ˍȫ΍ϋίσ͈नਬ

ȁ2006 ා̥ͣ 2011 ා̥̫ࣣ̀ࠗͅ 180 ఘ͈ͺρࡢ

θΏυ Nȅfestivus ͬनਬ̱̹ȅ΍ϋίςϋΈ౷ത͉Ȅ

඾ུུാ 6 ౷തȪݠઽߴ݌ུࡇධ२ၘ಴Ȅݠઽࡇ୞

ઐिঌઐࡇঌ୼ঌ२๔ଳȄ२ਹࡇȄ୷ဩ׆ঌྔ୞ے

ྴଳȄؖ५ࡇாົঌȄ৅঱ോࡇ଒କঌȫȄၢݩႥോ 1

౷തȪؗථࢌྴࡇঌֵ౷სȫȄࣝ ࢽ 4 ౷തȪ٬ିს [Star 

Fish Bay]Ȅ൐င [Tung Chung]Ȅఱ᚜ [Tai Tam]Ȅؕಅ

ს [Wong Chuk Bay]ȫ͈ࠗ 11 ౷ത̜́ͥȅ΍ϋίσ

͈नਬ౷ത͞ࡢఘତ͈̈́̓મळ͉ȄZou et al. (2012) 

͈ٜଢ଼ࡢఘ͈ΟȜῌ͂͂͜Ȅ଎ 1 ܱ̱̞̀ͥͅ.

ˎȫDNA ಒ੄͂௩໙Ȅ෻Ⴅࠨ೰

ȁड੝ͅȄ࢛ڔඤ໐ͤ͢΍ϋίσ͈඲ఘ໐ͬญၗ̱

̹͈̻Ȅ඲ఘ໐ໜ௷໐ͤ͢࿩ 50 mg රͬιᾼ޼͈

̽̀͢୨ͤ੄̱̹ȅ̷͈ࢃ High Pure PCR template 

preparation kit (Roche Diagnostics) ̱̩͉͜ Chelex 

method (Aranishi & Okimoto, 2006) ͤ͢ͅ஠ DNA ͈

ಒ੄࣐̹ͬ̽ȅ

ȁུͅݪࡄဥ̞̹ႀ֖͉ηΠ΋ϋΡςͺ DNA COI ႀ

֖͈ 590 చ̜́ͤḘ͈̏ႀ֖ͬεςιρȜΔႲܖ؂

ङ฽؊ȪPCRȫ̽̀͢ͅ௩໙̱̹ȅίρͼζȜ͉ͅ

LCO1490 (5ȧ-GGTCAACAAATCATAAAGATATTGG-3ȧ)

̤͍͢ HCO2198 (5ȧ-TAAACTTCAGGGTGACCAAAA

AATCA-3ȧ) (Folmer et al., 1994) ͬဥ̞̹ȅPCR Ȅ͉࠯ૄ

94 ɋ C ́ 3 ໦͈ۼ pre-denature ͈͈̻Ȅ 94Ɏ́ 30 ຟȄ

50Ɏ́ 30 ຟȄ72Ɏ́ 60 ຟͬ 35 ΍ͼ·σ࣐̞Ȅडࢃ

ͅ 72 ɋ C ́ 1 ໦ۼ final extension ࣐̹ͬ̽ȅ

ȁHigh Pure PCR product purification kit (Roche 

Diagnostics) ̽̀͢ͅ PCR ॲ໤͈ୈୋ࣐̹͈̻ͬ̽Ȅ

ABI PRISM BigDye terminators version 3.0 Cycle 

sequencing Kit (Applied Biosystems) ͬဥ̞̀஼༷࢜͢

ͤ΍ͼ·σΏȜΉϋΏϋΈ࣐̹ͬ̽ȅΏȜΉϋΏϋ

ΈίρͼζȜ͉ͅ PCR ͅဥ̞̹ίρͼζȜ͂൳̲໤

ͬဥ̞̹ȅ̷͈ͦͣ฽؊໤͈෻Ⴅࠨ೰͉Ȅྴؚࡣఱ

ڠ ֒ ഥ ঊ ৘ ࡑ ঔ ୭ ͈ ABI3100 automated DNA 

sequencer (Applied Biosystems) ͥ͢ͅΏȜΉϋΑٜଢ଼

΍ȜΫᾼտు̱̹ȅ

ȁࠨ೰̯̹ͦ DNA ෻Ⴅ͉ȄSequencher 4.1 (Gene 

Codes, Ann Arbor, MI) ̽̀͢ͅ༎ਬȄ΋ϋΞͻΈ͈ै

଼ ͬ ࣐ ̽ ̹  & ȄMacClade 4.03 PPC (Maddisonࢃ

Maddison, 2001) ͬঀဥ̱ͺρͼιϋΠ͂ξΣȜ·̈́

ΧίυΗͼίȪ֒ഥঊ߿ȫ͈අ೰࣐̹ͬ̽ȅ

ˏȫࠏൡٜଢ଼

ȁུࠨ́ݪࡄ೰̱̹෻ႥͅȄZou et al. (2012) ͈ಎ࣭

ఱၘ܅״ 6 ౷തȪ५൐જऀ၌ [Kenli]Ȅ५൐જ௲ཧ 

[Jimo]Ȅᙈࢺજ෋෨ [Ningbo]Ȅࢩ൐જ௜᚜೉ [Caotan]Ȅ

๶ს [Jiaowei])Ȅ39ڙ൐જࢩ൐જ૧ၲോ [Xinliao]Ȅࢩ

ࠏ͉́ݪࡄȄٜଢ଼ͅဥ̞̹ȅུ̢حఘ͈ΟȜΗͬࡢ

ൡٜଢ଼ͅ௲̱ȄΧίυΗͼίΥΛΠχȜ·͂ 2 ਅ͈

਀༹Ȫड࿖༹ȇոئ ML ༹Ȅ̤͍͢αͼΒ༹ ) ́ै

ൡਏͬঀဥ̱̹ȅΧίυΗͼίΥΛΠχȜࠏ଼̹̯ͦ

·͉́ȄNETWORK 4.5.1.6 ̤͍͢ Network Publisher 

1.2.0.0 (Fluxus Technology Ltd.) ͬဥ̞ȄಎതႲࠫΥΛ

ΠχȜ·ͬै଼̱̹Ȫ଎ 2)ȅML ൡਏ͈ै଼͉ͅࠏ

PhyML 3.0 (Guindon & Gascuel, 2003; Guindon et al., 2005) 

ͬဥ̞ȄαͼΒࠏൡਏ͈ै଼͉ͅ MrBayes v.3.1.2 

(Ronquist & Huelsenbeck, 2003) ͬঀဥ̱̹ȅαͼΒ༹

ൡٜଢ଼͈κΟσ஖఼͉ͅࠏ̫̤ͥͅ MrModeltest 2.3 

(Nylander, 2008) ͬဥ̞ȄκΟσ͉ͅ HKY+G ̦஖͊

̹ͦȅ

ࣝ৾ ટ૽͕̥

ᅗ�㸬ࣉࢵ࣐ࢢࣥࣜࣉࣥࢧ

઀ࡪگඤ͈ତল̷͉͈౷ത͈ࡢఘତͬা̳ .
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ࡾ㏻ࡢ๓㏙ࡣゎᯒಶయᩘࡿࡅ࠾࡟✲◊ᮏࠉ 219㸦᪂

᥇㞟ಶయ࡞ࡓ 180㸪Zou et al. (2012) ࡽ࠿ࢱ࣮ࢹࡢ 39㸧
ᯝ㸪⤖ࡓࡋྜ⤫ࢆࣉ࢖ࢱࣟࣉࣁࡿࡍ「㸪㔜ࡀࡿ࠶࡛

ィ࡛ྜࡣᩘࣉ࢖ࢱࣟࣉࣁࡢࡑ 92 㸬ࡓࡗ࡞࡜

ࣛࢡࡢࡘ஧ࡃࡁ㸪኱ࡣࢡ࣮࣡ࢺࢵࢿࣉ࢖ࢱࣟࣉࣁࠉ

࣮ࢱࢫ A ࡜ B ࣮ࢱࢫࣛࢡ㸬ࡓࢀ࠿ศ࡟ A ୰ᅜ኱ࡣ

㝣ἢᓊࡢ㞟ᅋࡽ࠿ࡳࡢᵓᡂࡀࡿࢀࡉ㸪ᒣᮾ┬ࡢಶయ

࣮ࢱࢫࣛࢡ㸬୍᪉࠸࡞ࡲྵ࡝ࢇ࡜࡯ࡣ B ࡢ࡚࡭ࡍࡣ

᪥ᮏᮏᅵ㸪Ἀ⦖㞟ᅋࡢಶయࡳྵࢆ㸪࡟ࡽࡉᒣᮾ┬ࡢ

㞟ᅋࢀࡲྵ࡟࣮ࢱࢫࣛࢡࡢࡇࡀ࡝ࢇ࡜࡯ࡢ㸪ᗈᮾ┬

ࢫࣛࢡ୧ࡢࡇ㸬ࡿ࠸࡚ࢀࡲᑡᩘྵࡶಶయࡢ 㤶ࡸ

㸪25ࡃࡁ኱࡟㠀ᖖࡣࣉࢵࣕࢠࡢ㛫࣮ࢱ ሷᇶ⨨᥮࡛ࡢ

㝸࡚ࡿ࠸࡚ࢀࡽ㸦ᅗ 2㸧㸬
࣮ࢱࢫࣛࢡ㸪ࡓࡲࠉ B ࡃࡁ኱ࡣෆ㒊ࡢ 2 ࢡࣈࢧࡢࡘ

ࢫࣛࢡࣈࢧࢀࡒࢀࡑ㸪ࡁ࡛ࡀ࡜ࡇࡿࡅศ࡟࣮ࢱࢫࣛ

࣮ࢱ Ba㸪Bb ࣮ࢱࢫࣛࢡࣈࢧ㸬ࡿࡍ⛠࿧࡜ Ba ࡟୺ࡣ

ᮾ᪥ᮏࡢ㞟ᅋࡧࡼ࠾Ἀ⦖ࡢ඲ಶయ㸪୰ᅜ኱㝣ἢᓊࡢ

㞟ᅋࡀࡿ࡞ࡽ࠿㸪୍᪉࣮ࢱࢫࣛࢡࣈࢧࡢ Bb ࡟୺ࡣ

す᪥ᮏࡢ㞟ᅋࡾ࡞ࡽ࠿㸪ᑡᩘࡢᮾ᪥ᮏࡢ㞟ᅋࡢಶయ

࡞ࡲྵࡣ㞟ᅋࡢ୰ᅜ኱㝣ἢᓊࡸ⦕㸪Ἀࡢࡢࡶࡴྵࢆ

㸦ᅗ࠸ 2㸧㸬
2ࠉ ✀㢮సᡂࡓࡋ⣔⤫ᶞ࣮࣡ࢺࢵࢿࣉ࢖ࢱࣟࣉࣁࡣ

ࡶࡿࡍᨭᣢࢆᯝ⤖ࡢࡑ㸪ࡾ࠶ㄪ࿴ⓗ࡛ࡡࡴ࠾࠾࡜ࢡ

࣮ࢱࢫࣛࢡ⣔⤫ᶞ࡛ࡢ࡚࡭ࡍ㸬ࡓࡗ࠶࡛ࡢ A㸪ࣛࢡ

࣮ࢱࢫ B㸦ࡧࡼ࠾ 2 ⤫༢⣔ࡀ㸧࣮ࢱࢫࣛࢡࣈࢧࡢࡘ

࡛෌⌧ࡓࢀࡉ ࢺࢫࢺ࣮ࣈᨭᣢ⋡㸦ࡢ࣮ࢱࢫࣛࢡྛ .

ࡿࡼ࡟⋠☜㸪஦ᚋ್ࣉࢵࣛ ) ࣮ࢱࢫࣛࢡࣥ࢖㸪࣓ࡣ

ࡿ࠶࡛ A ࡜ B ࣈࢧ㸪ࡀࡓࡗ࠶࡛‽Ỉ࠸㧗ࡣ࡚ࡋ㛵࡟

࣮ࢱࢫࣛࢡ Ba ࡜ Bb ࡢࡇ㸪ࡃపࡀ⋠ᨭᣢࡣ࡚࠸ࡘ࡟

ศ໬࡟㛵ࡣ࡚ࡋ୙☜ᐃ࡞㒊ศࡀṧࡓࡗ㸬

ࣛ࢔ࡿࡅ࠾࡟ᆅᇦ࢔ࢪ࢔㸪ᮾࡣࡽ࠿ᯝ⤖ࡢ✲◊ᮏࠉ

ࡓࢀࡽᚓࡀ᪂▱ぢࡢ࠿ࡘࡃ࠸࡚࠸࠾࡟⤫⣔ࡢࣟࢩ࣒

㸬࠸ࡓࡌㄽ࡚࠸ࡘ࡟ࡽࢀࡑ࡛ࡢ

“ࡓ࠸࡚ࢀࡽ࠼⪄࡜✀ࡢࡘ඲య୍࡛࢔ࢪ࢔ᮾࠉ ࣛ࢔

”ࣟࢩ࣒ ࡟୰ࡢ 2 ࡣ࡜ࡇ࠺࠸࡜ࡿࡍᏑᅾࡀ⤫⣔ࡢࡘ

Zou et al. (2012) ࡛᪤ࡀࡓ࠸࡚ࢀࡉ࡟࠿ࡽ᫂࡟㸪ᙼࡽ

࡟ࡅࡔ㞟ᅋࡢ୰ᅜ኱㝣ἢᓊෆࡀ㇟ゎᯒᑐࡣ࡛✲◊ࡢ

㝈ᐃࡵࡓࡓ࠸࡚ࢀࡉ㸪ࡢࡇ 2 ⣔⤫ࠕࡀ୰ᅜ኱㝣ἢᓊ

㞟ᅋࡽ࠿ࡳࡢᵓᡂࡿࢀࡉ⣔⤫ࠖ࡜㸪ࠕ᪥ᮏᮏᅵ㸪Ἀ⦖㸪

୍㒊ࡢ୰ᅜ኱㝣ἢᓊ㞟ᅋ㸦୺࡟ᒣᮾ┬㸧ࡿ࡞ࡽ࠿⣔

ࣁ㸬ࡓࡗ࡞࡜࠿ࡽ࡚᫂ࡵ㸪௒ᅇึࡣ࡜ࡇࡿ࠶࡛ࠖ⤫

㊥ࡢ㛫࣮ࢱࢫࣛࢡࡿࡅ࠾࡟ࢡ࣮࣡ࢺࢵࢿࣉ࢖ࢱࣟࣉ

㞳ࢆぢࡿ㝈ࡾ㸪 ୧⪅ࡃࡃ࡟࠼⪄ࡣ࡜ࡿ࠶࡛✀୍ྠࡀ㸪

ᐃ㔞ⓗ࡞㆟ㄽࡵࡓࡢ Meyer & Paulay (2005) ࡢᡭἲ࡟

ᚑ࠸୧⣔⤫㛫ࡢ㑇ఏⓗ㊥㞳ࢆ᥎ ࢁࡇ࡜ࡓࡋ㸪ࡢࡑ

㊥㞳ࡣ 0.060 ࡼ࡟⾲ᅗࡢㄽᩥ୰ྠࡣࢀࡇ㸬ࡓࡗ࡞࡜

㸦ᅗࡿࡍᙜ┦࡟㊥㞳ࡢ㛫✀ู࡜ࡿ 3㸧㸬
ゎᯒࡢ㸪㏣ຍࡣ࡚࠸ࡘ࡟⛬㐣ࡸ᫬ᮇࡢศ໬ࡢ⪅୧ࠉ

ࡃ㍍ࡣ࡚࠸࠾࡟ᮏㄽ࡛ࡢࡿ࡞࡜ᚲせࡀウ᳨࡞ヲ⣽ࡸ

ゐ࠸ࡓࡵ␃࡟ࡃ࠾࡚ࢀ㸬ࡎࡲศ໬ࡢ᫬ᮇࡣ࡚࠸ࡘ࡟㸪
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̱̀࿩ 2.4%/Myr ͬഐဥ̳ͥ͂ (Hellberg & Vacquier, 

1999)Ȅၰࠏൡ͈໦̷̤͉͢ا 250 ྔාஜ̭̹ܳ̽ͅ

͂ଔ೰̯ͦͥḙ͈̏শ͉ܢȄؗථΠρέ͈ڐఱ੝ܢ

௖൚̱Ȫ֔ષȄ2007ȫȄͅܢশ଼ࠁΆλΛί͈ۼၻࠄ͞

̭͈ͦͣ౷ঃഎͼαϋΠ̦ၰ৪͈໦۾ͅاဓ̱̞̀

ȅ̢ͥͦͣࣉ͂ͥ

ȁষͅȄ඾ུུാ͂ಎ࣭ఱၘ͈֒͂܅״ഥഎ࢐ၠ͈

ਬ౬̥͈ͣ܅״ख़̳ͥȅಎ࣭ఱၘࣉෝ଻̞̾̀ͅخ

඾ུ͈߿ΧίυΗͼί̦̞̥ͥ̀̽̾ࡉȪ଎ 2ȅΧ

ίυΗͼί Ba13Ȅ14Ȅ27 ̈́̓ȫ̭̥͂ͣȄ඾ུུ

ാ͈͈̥͂֒ͣةͅۼഥഎ̢ͣࣉ࢐ၠ̦̜̭̦ͥ͂

ͦͥḙ͈̠̏̈́͢ࠏൡ౷ၑڠഎΩΗȜϋ͉Ȅ૒໤ (Lee 

et al., 2013) ͞Ȅၘٵ (Miura et al., 2013) ́͜༭̯࣬ͦ

̤̀ͤȄ̷͈ࢵ֦ͬࡔ૧ଲಎ͈ܢࢃ̥ͣܢ൐Ώ΢٬

Ȅ඾ུႥോ̥ͣఱၘ͈͒ਬ౬͈֊൲̹̱ٚͬޘၘ͈

̜ͥ͂ͅଔ೰̱̞̀ͥȅ

ȁͺρθΏυ͈ાࣣȄ୽ஜȡ୽ಎ̤̫ͥͅఱၘ͈͒

ව૒ฺ̠ͅ૽ևഎ֊ව͈خෝ଻ͬۖ஠ͅෳੰ̧͉́

̞̦̈́Ȅ५൐જ̤̫ͥͅ΍ή·ρΑΗȜ Ba ͈੄࡛

๤ၚ͈̯ࣞ (16/19) ͬࣉၪ̳ͥ͂Ȅၘࠐͬޘဇ̱̹ু

ட֊ව͈͕̠̦ྫၑ͈̞ٜ̈́৷̢̞͂ͥȅ

ȁडؗͅࢃථ͈ͺρθΏυ̞̾̀ͅა̲̹̞ȅؗථ

͈ਬ౬͉ஜ੆͈೒ͤఱၘ֒ࠏ܅״ంਅ̢̜́ͥ͂ࣉ

̞̹̦ͣͦ̀Ȅ͈ࣽٝࠫ͊ͦ͢ͅض඾ུུാ͈ਬ౬

͂൳̲ࠏൡͅ௺̱̤̀ͤȄఱၘ֒ࠏంਅ̜͉́ͥ͂

ȅ̢̞̩ͅࣉ

ȁؗථਬ౬͈ΧίυΗͼί͈͕͉͂ͭ̓Ȅ඾ུུാ

͈ΧίυΗͼί̦࿹୸എ́Ȅ̥̾ඤ௰ͅ෻౾̯ͦͥ

΍ή·ρΑΗȜ Ba ̤̞̀ͅȄྎ౤໐ͅ༶ৣે·ρ

ΑΗȜ̱͂̀ඤ༫̯̞ͦ̀ͥḙً͈̭͉̤̏͂ͅݲ

̫ͥਬ౬͈ޭ౤̈́ੀ઀ͥ͢ͅδΠσΥΛ·̥Ȅઁତ

ଔख़̯͈ͦ͂ͥ͜͢ͅضఘ͈֊වͥ͢ͅ஻ই৪࢘ࡢ

ͥȅ

ȁؗථਬ౬͈ಎͅȄ΍ή·ρΑΗȜ Ba ͈ர୶എ̈́

ΧίυΗͼί̜́ͥ Ba1 ͬ঵֚̾ࡢఘ̦ږ෇̯ͦ̀

̞͈͈ͥ͜Ȅఱ฼͉ड͜෩୆എ̈́໐໦ͅպ౾̳ͥ

Ba18 ߲ȪBa18 ͂༶ৣે·ρΑΗȜ଼̳ͬͥࠁ 4 ̾

͈ΧίυΗͼίȫ଼̥̹̞̯ͣ͛ͥ̀ͦࢹȄ΍ή·

ρΑΗȜ Ba ͈໦اೄ̥ؗͣࢃථ́ం௽̱̹֒ంഎ

ਬ౬͉̩́̈́Ȅඵষഎ֊ව࡙̳ͬܳ͂ͥਬ౬̜́ͥ

ෝ଻̦̞ࣞȅخ

ȁ̭ͦͣͬ͏̢͘Ȅ૽ևഎ֊ව͂ুட֊ව͈خෝ଻

̞݈̾̀ͅა̱͙ͬ̀ͥȅ̴͘૽ևഎ̈́֊ව̞̾ͅ

͉̀Ȅؗථ͈କॲਅຠ͈ၠ೒ঃ൝ͬږ෇̳ͥຈါ̦

̜̦ͥȄBa18 ߲̦ౙ͈֚ΧίυΗͼί̥ͣ໦̹̱ا

̳͂ͦ͊Ȅ๊֚എ̈́ૺا௸ഽ̢̥ͣ͂ͥࣉခঃոࣛ

͈૽ևഎ̈́֊ව͈خෝ଻͉೩̞ȅ

ȁষͅুட֊ව͈خෝ଻̢͙ͬͥ̀ࣉȅͺρθΏυ

͉Ȅ4–5 ਩ۼ೾ഽ͈຾ဋဘ୆ͬۼܢ঵͈̾́ (࿌๶Ȅ

1957) Ȅಲၠͅ઺̽̀ಿݻၗͬ֊൲̳̭͉ͥ͂خෝ

̜́ͥȅ࿚ఴ͉඾ུུാ͞ఱၘ̥ؗͣ܅״ථུോ͒

͈ুட֊ව̦Ȅޙ٬എͅخෝ̥̠̥̜̓́ͥȅ൥খ

͕̥ (2014) ͥ͢ͅຖ಍ρͼΗȜͬဥ̞̹໦ଢ଼ͦ͢ͅ

͊Ȅઁତ͉̜̦́ͥ඾ུུാ͂ఱၘ̥͈ͣຖ಍ρͼ

ΗȜ̦Ȅؗථུോ͍ݞၢݩႥോ́͘ൢో̱̞̀ͥȅ

ρͼΗȜ͂຾ဋဘ୆͈ಲၠಎ͈́ݷ൲͉։͈̈́ͥ́Ȅ

४ࣉ೾ഽ͈ཌྷબ̜̦́ͥȄၘ֖͈ํս̦̦ͥڐ೩٬

କ੔ু̜͊ͦ́ܢட֊ව͈ΙλϋΑ͉ͤ͢ఱ̧̩̈́

̜̠ͥ́ͧȅ̤̈́Ȅུ ΧίυΗͼίΥΛΠχȜ͈ݪࡄ

·͉́Ȅؗථࡢఘ͈ఱ฼̦௺̳ͥ Ba18 ߲͉५൐જ

ခ͈ΧίυΗͼίͤ͢෩୆̱̤̀ͤȄ̥̾ࡥ Ba18

ͬခ̳ͥࡢఘ̦५൐જ̥֚ͣࡢఘ̞̥ͥ̀̽̾ࡉȅ

࡛౲͉́ٴȄؗථਬ౬͈࡙̞ܳ̾̀ͅ඾ུུാȡಎ

࣭ఱၘࠐ܅״ဇ͈֊ව̦াऐ̯̦ͦͥȄࡢఘତ͂΍

ϋίςϋΈεͼϋΠͬ௩̱̹͞ષ͈́࠿બ̦ຈါ͂

এͩͦͥȅ

ࡵ࡜ࡲ

ȁ൐ͺΐͺ౷֖͈ 2 ώ࣭ 11 ౷തͤ͢ 180 ఘ͈ͺρࡢ

θΏυͬनਬȄηΠ΋ϋΡςͺ DNA COI ႀ֖ 590

͈ݪࡄ೰̱Ȅ୶࣐ࠨచͬ෻Ⴅܖ؂ 6 ౷ത 39 ఘ໦͈ࡢ

ΟȜΗ̵ࣣ͂ͩȄࠗ 219 Χί̩̿ܖఘ͈ΟȜῌࡢ

υΗͼίΥΛΠχȜ·̤͍͢ 2 ਅ႒͈ࠏൡਏͤ͢ͅ

Ȅ൐ͺΐͺ౷֖͈ͺρضൡٜଢ଼࣐̹ͬ̽ȅ̷͈ࠫࠏ

θΏυ͉Ȅ༆ਅτασͅ௖൚̳ͥ 2 ͈̾·ρΑΗȜ

AȄB ͅఱ̧̩໦̥̭̦ͦͥ͂฻ྶ̱̹ȅ·ρΑΗȜ

A ͉ಎ࣭ఱၘ܅״ਬ౬଼͈͙̥̯ͣͦࢹȄB ͉඾ུ

ུാȄؗ ථਬ౬͈஠̀͂ઁତ͈ಎ࣭ఱၘ܅״ਬ౬Ȫ৽

ͅ५൐જȫ଼̥̹̯ͣͦࢹȅ·ρΑΗȜ B ඤ͉̯ͣ

ͅ 2 ͈̾΍ή·ρΑΗȜ Ba ̤͍͢ Bb ͅ໦̫ͣͦȄ

ஜ৪͉൐඾ུ͈ਬ౬ͬ৽ͅȄؗථȄಎ࣭ఱၘ͈܅״

ਬ౬͙ͬ܄Ȅࢃ৪͉ୌ඾ུ͈ਬ౬ͬ৽̱͂̀Ȅ඾ུ

ུാ͈ࡢఘ଼͈͙̥̞̯ͣͥ̀ͦࢹȅ̹͘ȄΧίυ

ΗͼίΥΛΠχȜ·͈ਏ̥ͣࠁȄఱၘ͈֒ࠏంਅ͂

ථ͈ͺρθΏυ͉Ȅ඾ུུാ͈ਬ̧̢̹ؗ̀ͦͣࣉ

౬̥ͣ෩୆̱ȄၢݩႥോ͒֊ව̱̹͂ଔ೰̯ͦͥȅ

̭͉ͦͣ඾ུႥോ͞ၢݩႥോ͈౷ঃഎ་஗̽̀͢ͅ

Ȇ֊൲͈اȄ໦̢̦ͥͦͣࣉ̧͈̹̯̭͂ͦܳ֨͜

শ͞ܢίυΓΑ͈݈ა͈̹͉͛ͅȄ̯ͣ̈́ͥΟȜΗ

ٜ͞ଢ଼͈೏̦حຈါ̜́ͥȅ

ㅰ�㎡

ȁུ͈֚ݪࡄ໐͉Ȅ඾ུڠ੅૦͈ٛޟȶழ૕എ̈́৹

਀ݪࡄ৪൝ٸ٬෩ࡍίυΈρθȷȪྴؚࡣఱڠޏ۪ڠ

౜̠৹਀૽ऺ଼֗ίυΈρͬڠޏய۪ܖȶشݪࡄ

θȷȫ͈঑ͬ׳਋̫࣐̹̀̽ȅ

ȁ̹͘Ȅུ̹̜ͤͥ͛ͅૺͬݪࡄȄఉ̩͈༷ș̮ͅ

΍ϋίσ࡛͞౷ૂ༭͈͈́ٸႁ̞̹̺̞̹ͬȅ࿤ފ

ĲĹ
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