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′ ɎMalayan night heron, Gorsachius melanolophusɏ ҟ ԝⱢ צ

Ȳᵀ╥ῺדẃẔ ֯ ӀצЄ Ȳ╥Ɫϫиố כ ᾼ ȴ֪כױⱢϠ

Ӏ ֮ᾼ ẐȲ֢ Л ╥ ȳ ȳBBS үἨ╥ Ϣ МȲ

צ ᾼ ᾃ ȴӐׁשṅѻ ѿ ὍⱢѻ ѠᾎȲӭ›БⱢּפ 8 Ԛ 25

′ ᴩ ὍȲ ᴩ Є ′ ᾼ ▲ȳ ѿц

ᴩⱢ ȴ 

Ӑׁשṅҫ ֥Ϡ Ṏ Ȳ ὣхֽὧ ȳϮӴ ȳМ І ȳЭѡ

Ꞌ Ӑׁשṅ ᴩ ȲׁשṅЊ Ϸᴟἅׄ Њ ᴩӢ Ṏ

♄ Ȳɪ ṅשׁ֯ ӀὙ╦ ᾼ֝ ȲϷ ЄЄ Ẕ Ȳ Ӣ ȴ 

ӭ›Ӧ Єᴥ ֥ ᾼ ′ ὑ 5ѣ 10ѡ ắ ὍȲ8ѣ 24ѡ ᴟ

Җ Ϯ ᾼ Ṏׁשṅ ȲⱢӭ›Б῀  ᾼϚ ′ ȴӼצ

′ Ӧ Є ᴟ Җ ᾬ ѿцӘếῂ Є ֮ Ṏ ȴѿϱ ╥Ӧ

їϢЂ ′ ᾼӭ ֫ Ṇ Ἤ ẁ ᶺ ᾼ ȲӐ֫ Ṇ

ҫ ắϠῺϮᴍ ֫ Ȳכ Ȳ╥ ֵ⸗ ᾼẃ ȴ 

Ὠ Ӣ ủ ᾼ♄ ѻ М֯ ᴯ ῺȲᴖϚ ♄ иӁ⁄֯

Мїѿ⁮цᴣЍ ѿҖϚ ȴ Ѥ ֮ᾼѩẂ╥ ′ ♄ ᾼ

֪ Ȳ Ѥ ⇔ы Ἠыᵅ Л ֥ ′ ȴױҵ ′ Ἠ╥

Ϸצ ἤȲѿ ц ⱢѻȴᴩⱢѠ Ṹכ Є Ȳכ ᾼ ᶹї

ȴṸכ כ ᵅȲ֪ױ ֵᾼ ẃ ȴ 

∟∂ Ҡѿֵֵ’ ֮ ȴ֯ ֮ᾼ Ѡ ȲЁ Ӈ ֥

П∂ӴȲы ц ⇔ы ȳḘ оПЁ ᶁЛ ֥ Ӣ׀ȴҠᴕ

ạ ֮ϢⱢ ȴ ϠЁ ҵȲ ֮ ѤПѩẂϷϫи Ȳ ֮╥ ′

Ȳᴖ Ѥ⁄╥ẁẔԅ ȲẒ῏Ӈ ẓИ ֥ ′ ♄ ȴ 

ҫҵҠѿ֯ вϢ Ἇẃ Ȳ֝ Ϸ╥ ′ ♄ ᾼ֮ Ȳֽ П

֮ Ӵ ȲW ⱢЄ ᾼӢ Ṏȴ ′ П Ὼљҵ Ȳ

Ẃֽ ֮ȳԚ֝ Є ҵȳЊЊ ц ₇ Ể Ȳ⁄ҠҒ Ӊ

Ȳ ȴϷҠѿᴕ љҵ Ȳ ᵍ᾿ ὑ ′

ПϯѠȴᴖ ѣ Є ╥ ′ ╡ ủ ᾼ֮ ȲֽὨ ֯ Ẳ

⅞Ἠ╥҃ ӣ Ȳ∂ Ҡѿ  ῺȲѿᵍ ′ ᾼṎӃ Дכ ȴ 

ֿ  ′  иӁ   Ὅ Ṏ  
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Ϛ   

Ϛ  ￼  

Ӏ╥ѝὙ ϯᾼ ᾬȲ–ϤϠᴞ ϷḂ Ϡ Ӑᾼᴞ Ӣ ȴѷꜜ

ỗ  ɎWCEDɏ ὑ ד1987 ῶϠ ñOur Common FutureòȲױ ᵫМὙ

ҏᶺ ֯ Ӏ ᾼ֝ ϷӇ ᴕ ẔӘ ἤȴ֯ ṪП∟ ֵ Ӣ ῏

ҏ ӀӘ ἤᾼד ἘȲҔ╗Ӣ Ӏȳ Ӏ Ὥȳ ӀӢ ȴ

ṅשׁ ӀӢ ᾼ ἤ―Лṕᴖ (Sikdar, 2003)ȴ֪ױ ᶺ с ӀᾼӢ

ғ ȲӇ Ԓ ӀӢ ᴩϠ ȲИ צ ᾼ ӭ ᴩḂ ȴ 

′ Ὼדв֯Ӑ Ӏᾼ צ ϱсᾼ ȲҔ╗үҖӀɎḚ  et 

al, 1996; ℅Ӕ  et al, 2000ɏȲϷ֪ױӭ ЄЄ сȲכⱢϠ Ӏ ֮ᾼ

ẐȲ֢ Л ╥ ȳ ȳBBS үɎ ϚɏἨ╥ Ϣ МȲ

צ ᾼ ᾃ ȴ╝Ӑׁשṅ ᾬױ Ẕ ᾼ Ḇ Ϥᾼ

▲Ȳׁשṅ֮ Ɫ ҖӀɎ ɏ ẔῺ ֮ Ȳṳѹѿ Є ế Җ

ᾬ Ɫ њ֮ ȴ 

 

Ϛȳ᷅ ᵽ ЄכὰП ′ ᴭ 

Ӑׁשṅ ѡ ᾼ ӀӢ Ἤצ Ȳṳ֯ ὑ Ӏ∂Ӵ ᾼ

ᾬ ᾼׁשṅМȲᵂⱢԒ ȴϷ ӦӐׁשṅ ′ ᾼ Ὅӭ ֫ ♄ П

Ω ц ṎȲ Є ὑ֝ϚѱЁ֮Ӣ׀ᾼӢỄצḆֵ ȲὍϯѿϢⱢ
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Ӑᴯᾼ Ȳ ≈ᴕϢ ᴞ ᾼ …ȴ 

ϡ  ӭ  

Ӑׁשṅ ԒϠ ′ ᾼ ᴩⱢ Ӣ ȲֽиӁȳ Ȳṳ ϚḔׁשṅ

Ḇ Ϥᾼ Ȳֽ ֮ἔ ἤȳ ἔ ἤ ȴ Ӧ ṷׁשṅȲ ′ ᾼ

ὑῺדв֯ ӀМЄ צᾼ כ ȴ 

Ӑׁשṅ ױ ϢⱢ ἶ ₤Ḃ ȲẂֽ Ӣ ҟ ᴖ Ḇֵ ֮Ȳ

Ϡכ ᾬ ⇔Ἠ╥ὔậ ⇔ ҒȲᴖ‚ Ӏ ′ ṅ֮שȴׁ כ Ɫ

Җ Ӏ ẔῺ ֮ ȴ 

ⱢϠ ϱ Ȳ Ԓ ▲ Э ′ ᾼиӁ Ȳה ֮ ₤Ṽ Ӏ

о ⇔Ȳ иⱢ ӀȳῺ ѿцᵅ ἸЍ Ϯ ȴẔϯԛ иⱢϢЏ∂ ᾬȳ

Ѭᴃȳ ֮ȳ ֮ȳ ֮ȳ  ֮ȳ Ὥȳᵅ Ἰ Ὥ Ȳᴕ Ϣϩ

ᾭᾓ ậ ȴ ⇔ ▲ѿ ủⱢѻȲ ▲ ֮М ′ ᾼ ᴯ ⇔Ȳ

ṳҠѿ ᴸ ὍП ᴩȴиέ ֥ ′ Ӣ׀Ɏ ⇔ ɏᾼ ֮ ₤Ȳ

ṳѹếѿἏᾼиӁ ᵂѩ Ȳ Эὓ╥ᵡצЛ֝ᾼиӁ  ȴה

ϡ╥ ᴩⱢׁשṅȲ Л֝ ֮ ₤М ′ ᴯ вᾼ ᴩⱢ 

Ɏforaging behaviorɏ Ȳẃ ױ ֮ ᾬᾼ ⇔цὔậ ⇔ȴ֯

⇔ ᾼ ֮ ₤МȲ ᾬ ⇔Ἠ╥ὔậ ⇔ Ȳ֪ױ ′ ᾼ

ᴩⱢ Ϸ ȴҫϚ Ѡה╥ ′ ֯Ϛщв ᴩⱢἬᴾ

ᾼ Ἠ╥ Ȳ ⇔ ᵅП ֮МȲἬ ᾼ  Ἠ╥

Єȴ 

ҵȲױ ᴩ ὍȲϠ Ẕ ֮ἔ ἤȳ ЄЊȳ ἔ ἤ ȴ֯ ЄȲצЛ

ю ′ Ἇד ȴ֯ ủ Ȳ Ҡṓ ′ ᾼ ὑ Л

ȴ Ӧ Ὅ ϱ Ȳᶺ Ҡѿ ῀֯  Ὼ ᾼ ′ Ȳ╥ᵡⱢ

ѿἏ֯ױ ҏӢᾼӃ ȲἨ῏╥ӦẔ֮҃Ѡ›ẃ ᾼ ′ ȴҫҵⱢ ′

כ ϱ ȲҠѿ ῀ ′ ֯Л֝ד ╥Л╥צ ἔ ἤȴԛ῏Ȳ ᴷ

′ ᾼ׀♄ Ȳ ϚḔ ֮ἔ ἤ ғכ П ᾼ …Ȳ 

∟Ӧ ϱ ᾼ ȲҠϠ Ẕ♄ ѡ ȳ ה ♄ ד ȴѿ  

ᾼ Ὅ Ȳиέ ′ ֯ϚדМ╥ᵡ ἤ ᴩⱢȴѩ ֝

Ӄ ╥ᵡ֪Ɫ ᴖ Л֝ᾼ ᴩⱢȲṳиέ Ɫ ᴩἨ╥ █

 ȴה

Ϡ ṅПҵȲӼשׁ Ӧ Ӵ ′ ȳ∂Ӵ֫ Ṇ ȳ֤ѱΩ Ȳ
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ѿц ґѝ ȳЊ Ṏ ѠהȲ ẁЄ ᾼ ⇔Ȳ֝ Ӣ ’Ṏ

Ϥῂ ᾼ ᾃȴ ∕ ṿЄ ᴞṝ Ԛ׀ᾼӢᾬצḆֵ ȲὍϯѿ

ϢⱢӐᴯᾼ Ӵ Ȳֻֻᾼ≈ᴕϢ ᾼ …ȴ 

∟Ȳ Ϡ ′ ֯ Җ Ӏ֮ ᾼ ȲϞ֪ϢⱢḂ ᴞ Ȳ

⁄Ἇ∟Ҡѿ ױ Ϥ Ӏ ᾼᴕ ȴ ὑẔ҃֯ Ӏ∂Ӵ ᾬ ᾼׁשṅȲϷ

ѿשׁױṅⱢ ȴ ẃ Ἱ іӞȲ Ӏ ᴞ Ф Ѡ ᾼ῀ Ȳṳ

ӣ֯Ӏ ȲἨ╥Ḃ Мȴ 

Ϯ ד  ṅשׁ ֫  

ҟ ′ ‍ ṓ ȲѿМ ᾼ ֯ 1985ᴟ ד1992 ᾼ

ⱢẂȲ4000 МҬצ 25 ɎḚ ế Ӵ  1996ɏȴᴖ֯ү

⁄ һứ Ɫ צ Ɏѵ ȳᵦ 1991ɏȴ 

Ὼדẃ ′ Ὑ Ғᾼ Ȳ Ϡ֯ Ӏ₨ Мᾼе ֮ц

ПҵȲ Є ᾼ ϷЛẂҵȲӦ ϡ ד2010 3-4ѣᾼ נּ Ȳ

Ҡṓ ′ ᾼ ӭ ȴ 

 

ϡȳ ′ ὑ Є ПиӁȲּנ Ɫ ד2010 3-4ѣ 
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ᴖӭ› ′ ᾼׁשṅṳЛֵȲѻ ֯ ᾼӢ ȴẂֽȸ ӢМ

їᾼḚ ế Ӵ Ɏ1996ɏ Ϡᵓӣ Ϡ ′ ᾼиӁȲϷ ṳ

נּ ϠϚ ′ ᾼ ȳṎ ȷяю ȳ℅Ӕ Ɏ2000ɏּנ Ϡ֯

Мү ′ ᾼ Ӑ ȷᴖ ChangɎ2000ɏϷ ẞ ′ ֯Ṹכ

ḥ ᴓⱢכ ᴓᴥ› צ ᾼ ϩȴ 

֯ѡӐ(Kawakami et al., 2005)Ϸ ֮ᾼ ṅȲשׁ ү Л֝Ȳ ֮ᾼ

′ ṳЛֵȲᴖѹֵ ֯ ᾼ ὭвȲϷ֪҃ױ ӣҪ ẃ ▲ȴ

М ẞ ᾼ Ὼӂᶁ ╥ 272±22mȲ Єᾼ ϫиצ ᴿᾼ Ὠ

Ɏ269.5mɏɎ ׁᶛȳ ὔ  2009ɏȴ 

ὑᴞ ꜜӢ׀ᾼ ᾬᴖṕȲ ꞋⱢϫи ᾼ ȴ ֵ›Ϣᾼ ᵫ

╓ҏȲ ṵ ȳ ẞὖ Ȳכ ếṸכ П ᾼ ᴩⱢꞋצЛ֝ȴѿᴊ

ɎGrus grusɏⱢẂȲד ṅשׁ Ӄ ᾼᴊ ד ὑדכᾼᴊ ᴖṕȲҍщ ῧ

ѩ ֵᾼ ȴױ ╥Ӧὑד ᾼ ᵅȲ֪ױ Ғ

ȲИҠ דכ ד ᾼ ᾬ ậ ȴֽὨד ḥצῧḆֵ

ȲҠ ֯ҍщ ֪Ɫ ЛṜҷ ᴖ Ϻ(Alonso and Alonso, 1993)ȴᴖЛײ

֝ᾼ֮ Л֝ᾼצ ᾓȲ ֮ ᾼҍщ֪Ɫ ȲmἬ ᾼכ о ϩ ЄȲ

Ӈ ậḆֵ ѿ Ṝ׀ Ὶẃ ᾼҍщȷчП Ṹ ᾼҍ

щ ѩ ếȲ֪ױ о ϩ ЛṪ ȴ 

☺ ᾼׁשṅМ ὑד ȳ ҍщП׀♄ П ᾼ …ȲϷצ ᾼ

ṅМȲשׁױṅиέȴ֯שׁ ד ᾼ ῧḆֵᾼ ẃ Ȳẃ ḷ ֕

ᾼ (Daunt et al., 2007)ȲӔֽП› цᾼᴊ ȴ ᾼ  ế

ᾼכғ ᾼ юכӔѩȴ ᴖ ֮ ᾼҍщȲӪ ד ȲἬѿ

ᾼ Ὠצ Ȳ ҍщӃכ ᾼײϺ Єὑכ ȴẔ҃ᾼׁשṅϷќ═Ӄ ד

ὑכ ѩצ ᵅᾼ ғכ ȲҔ╗ מּ (Watson and Hatch, 1999)ȳ

(Wunderle and Lodge, 1988)ȳ (Brandt, 1984)ếּמ′Ѭ ᾼׁשṅ

(Sutherland et al., 1986)ȴ 

Ẕ ṳЛ╥Ҭצ ᾼד И ҍщ ⇔ Ғᾼ Ȳ ☺ᾼẏІ

Ϸצ ᶮ(Rodel, 2005)ȴ Ϛ ᾼ╥Ȳד Л ֪Ɫ ᵅᴖ

Ḇצ ᾼ ⇔Ȳẃ Ṝ ᾼЛṜȲҫϚѠ ḷ Ϸ Ḇֵᾼ

ẃẁ Ἤ כ ȴẂֽׁשṅ Њᾰ Ḇֵᾼ ᾬẃ ẁ ᴜᴚế Ȳ כ

ḷױ֪ ᾼ Ḗ╥כᾰᾼẒ ȴ ᾬד  ᴖṿ Ḗ юᾼ

ȲϷҠѿ֯⌡ᾈ ϱ (Mattison et al., 2005)ȴ 

ҵȲҫϚױ צ ᾼ ṅשׁ (Draulans, 1987)ȲṸכ ṳЛϚứ כ

֕ Ȳ֪ ⱢỮצҫҵϚ ֪ ᴕ Ȳv ᾬ ⇔ȴ ᾬᾼ ⇔ᵅᾼ Ȳ
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ד ᾼ ғכ ṿד ὑכ ẃ ȲɑT ╥ ᾬᾼ ⇔ ᾼ Ȳ

ױ Ȳᴖ֯ ᾬ ⇔ᾼ Ȳ Л ȴᵀ╥Ȳ ᴿ

ϱ ֪ ȲἬצᾼ Ь╓֣דכ ᾬѩד ῶ ֻȲ

ᾼׁשṅМϷ ᵅױֽ ᾼ ᾬȲ ᾼῶ Ӽếד דӔכ (Cloarec and 

Rivault, 1991)ȴ 

ᶺ ṅᾼẔМϚשׁ ԌȲ ′ ᾼ ᴩⱢ╥ᵡϷצϱ ᶮȴ Ӧ֯

ҖẒ Л֝ᾼ֮ ̅̅ Є цщӕᾼе Ȳ כ Ṹכ ᴩ

ⱢиέȲ֝ ϷиέѿϱẒ ֮ ֯צḥצ ϱᾼ ȴשׁױṅὑ

ד2009 11ѣᴟ ד2010 1ѣ ᴩȴ֪Ɫ ′ ╥иӁὑ ֮ ᾼ

Ȳ֪ ᶺױ Ҡѿ ϱ ╥Л╥֯ҍủ о ϩ Л ᾼ ֮ ế

Ṹ ֮ Ϸ Ӣȴ 

ᴖ֯ ᾼ иȲ ὑ ֮ᾼ Ȳ֯ Ϛצꜜ ̅̅ ֮ἔ ἤȴ

ֽὨ ֯█Ϛ ᴯכצғ Ȳ⁄ḷ ḆҠ ֫ẞ ẃᾼ ᴩϯ

Ϛװᾼ ȴSwitzerᾼ ₤ Ὑ(Switzer, 1993)Ȳ ᾬБ῀█ ֮ ᾼ

₇ Ữ Ȳ⁄Ḇ Ϛ Л֝ᾼ֮ Ằ ῧ ҵ ҟ ᴷ ֮₇ Ȳ

Ϸ ҒẔ҃ӑ῀ᾼ Ȳ֯ ᶮПϯȲ ֮ἔ ἤ ╥Ϛ ‍ ᾼ ȴ 

֮ἔ ἤϷ ᾼ צ ȲṪṷ֯ϱ Ӣ ủכғ ᾼ Ȳѩ

Ҡצ ֫ẞ ẃᾼ ֮ȴᵀ╥Ȳ ֯ ₇ ᾼ ֮Ȳ צ ֵᾼ ֪

כ ҷ ȲἬѿ Ϡ ᾼ Ȳ Ẓצ ֪ ᾼ

֮ἔ ἤ ֮ ȴẔМϚ ֪ ╥ Ὼ Ựᾼ ȲҫҵϚ ╥ ᾼ

⇔(Eason and Hannon, 1994)ȴ ṷ ᴷѠהȲ Ҡѿ Њ֪ⱢЛҠ῀

֪ כ ҷ ᾼ (Bollinger and Gavin, 1989, Reed and Oring, 1992, Smith 

et al., 1992)ȴ 

ᴖ ⇔ᾼ ἤ֯ὑҠѿ ᵗ ֮₇ ᾼ (Beletsky 

and Orians, 1991)ȴ ᾼ Ӧ ᴞṝᾼ ᾨϩ(Krebs et al., 1973, 

Zack and Stutchbury, 1992)ȲϷ ᵅḷ ῏ḃ ᾼҠ ȲϷ ᵅ ∟

ҵ ᴷ ₇ ᾼҀҏ(Beletsky and Orians, 1991, Stamps, 1988, Eason 

and Hannon, 1994)ȴ 

ṅשׁ Ȳ ֮ἔ ἤצἤᵑ Ȳ е צ ᾼ ֮ᴩⱢȲϷ֪ױе

ӕ ҠצѩȲḆד ҏ ᾼ ֮ἔ ἤȴ֪Ɫ ᾼ ἤḆ ᵮі

ἤ›ẃӻ Ȳ Ғ ∟҅ᾼ (Greenwood and Harvey, 1982)ȴ  
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ϡ ṅѠᾎשׁ  Ḋ  

Ϛ ṅᾬשׁ   

′  ɎMalayan night heron, Gorsachius melanolophusɏ Ɫ פּ  45еиҿ

Ңᾼ דּ Ȳ֝ ᾼ ѡӐצ  ɎJapanese Night Heron, Gorsachius goisagiɏȳ

⁮  ɎWhite-eared Night Heron, Gorsachius magnificusɏ ȲẒ ᾬ ꞋⱢ

IUCN╓ứⱢ ȴ ′ כ ԓṝ ᴥȲ ϱצ ᴥᾼ′ᴓȲ֪ᴖ

ɦ ′ɧП֤ȷṸכ ᴊ ᴥѹṝϱȳ ϱᶁצӪ Ȳẓצ ϩɎ Ϯɏȴ

′ ╥ Ự ὭἉ ἤᾼᴚ Ȳѻ ᾬ╥ ȲẔֽ҃ὖ ȳ‌ Ɫ

ѻᾼẒ Ȳ Ɫѻᾼᾧ ȳ ȴ 

 

Ϯȳ ′ כ Ɏҿɏ Ṹכ ɎҢɏ 

֯ Ȳ ′ ╥ צ Ȳᵀ֯ὧ⁮Ṹצ⁯‍ ЄᾼиӁ ȲIUCN

ᾬױ᷂ ԝⱢ least concernȴῺדẃ ′ ᾼ ֯ ӀМכצ ᾼ ȴ

(Fellowes et al., 2001, He et al., 2007b, He et al., 2007a, Kawakami and Fujita, 2005, 

Kawakami et al., 2005, Kawana, 2009) иӁὑӀ ᾼ ֮ȳϢЏὭȳῺѬ Ӣװ

ὭȲ Ἰ 1000еѐѿϯȲ ὑМᵅ Ἰȴ 

֯ ЄȲ ′ ὑ ϱȲяẔ ֯ ϱ ȴ֪Ɫḷ

Лы ἢϢ ȲҒϱ ᾼ ᴩⱢ Іᾼ ᵂȲ ắЄ ȲϷ

Ϣצ Ṝὑ ′ ᾼ ֮ ȴ Ȳױֽ ′ ᾼׁשṅЬюȲ

ӭ›ׁשṅ ᾼҵ₤ Ӣ ϱ њȲѿц Є ϱᾼиӁȲ ᾼӢ ᴩ

Ɫ ȴ 



14 
 

ϡ  ᴩⱢ ▲ 

Ϛ ἤᾼᴩⱢ ṅϚשׁ╥ ᾬ ᾼ ӰȲӇ ԒϠ ḷᾼᴩⱢ ἤИҠѿ

ứḆᶙ ᾼׁשṅ ȴѿϯӼԝ ᾼẒ צ ᾼ ȲҠѿ֯ Ἠ╥ᴩ

צ ϩ ҒѿׁשṅȴҫҵȲᶙ ᾼӢ ᴩⱢцӃ  כ Ȳ Ϡ Ɫ

ṅȲϷҠשׁ ᵗᵒ Ϛ ᾼ ◕ṳѹ ѿ Ὅᴩ ȴ 

ϚȳϚ ᴩⱢ  

′ ᾼ♄ Ὲ иӁȳ иӁȳ ἤȳ ȳ ᾑȳ Ѫȳ ▲

ȳ ȳḃ ᴩⱢȳ ᴩⱢȳ֝ Ф ᴩⱢȲ ἤᾼ ȴ 

ϡȳ ▲  

Л֝ ֮ ₤МȲ ′ ᴯ вᾼ ᴩⱢ Ɏforaging behaviorɏ 

ȲҔ╗ϢЏ∂ ᾬȳѬᴃȳ ֮ȳ ֮ȳ ֮ȳ  ֮ȳ Ὥȳᵅ Ἰ

Ὥ Ȳṳ ϚщПвᾼ ц ȴӦױ ױ ֮М ᾬᾼ ⇔

цὔậ ⇔ȴ 

Ϯȳ П ᴩⱢ 

′ ᾼ ᴩⱢ̅̅ ᴩ ϤׁשṅȲ ᴩⱢ Ӣ ╥ᵡ

ẔһṶԈȲẂֽᵟ צ ȴ Ẕ҃ᾬ ᾼ ᴿᴩⱢ ᴩѩ ȲἨ╥Ӧ ϱ

ẃ Ȳ  ᴩⱢᾼӭᾼȴױ

ҳȳ Ừ 

′ ᾼ ỪᵓӣȲ╥ᵡⱢ Ἠ╥ ἨẔ҃῀ Ȳ ╥ֵ ṳӣȴ

ҠӦ ᵂἤ ẃϠ ȲἨ╥᾿ ᾬᾼᴩⱢẃ ȴ ᶺױ Ҡѿ ῀

ắ ᾼ ′ П׀♄Ҡ ἤȴ 

Хȳכ Ṹכ ᾼ ᴩⱢ  

иᾼׁשṅȲᶺ ᾼ ֮ иⱢ ֮ếщӕẒ иȴ ҳ ӱ

ҏ ֮ щӕе ֯үҖӀвᾼᴯ ȴ ֮ᴯὑү Є вȲⱢҙ

Ϯϫеѐᾼפּ ᶮȲֽ Хּמ иἬ ӱȴщӕ ⱢẒ Ὼе Ȳֽ

гἬӱȴ 
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ҳȳщӕ үЄ ᴯ  

 

 

ХȳүЄ ֮Ὲ  
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гȳщӕе Ὲ  

щӕᾼ ᴯὑүҖӀҖ᷾ Ϛ Ȳֽ гἬӱᾼẒ е Ȳ Ɫ

ᾈ ȲⱢᴰ׃ ȲῈ Ȳ ṏֻȴẒе פּ Ϯ ἪІȲ ′

֯Ẓ ӻ ♄ ȴе Ȳ​∟ Ҡṓẞ᾿ Ὼ1еиȳ 

20-30еиᾼ ᾧҏ֮ῶȲ Ϸ ṓẞ ′ ȴ 

Єᾼׁשṅ֮ Ɫ ֮Ȳ╥Ϛ ϮṔ₤ᾼ Ȳ ֮ᴩϢц ṞἏẃ

Л Ȳỏ ԏ Ȳ ⇔ ȴ ′ ὑ ѿҵᾼ Ȳ ֯

֮Ἠ ᾼ ϱȴ 

Ӑ › Ԓиᵑ֯ ֮ếщӕ ′ ᾼӢ♄ Ȳ и ᾼהּ

′ Шצ ᵂȲɎẂֽ ȳΩӱ ȳ ȳ ɏѿц

Ể ếϢ ′ ᾼכ ȴ 

֮ếщӕᾼ ′ Ӣ♄ ṳḥ֪֮צ Л֝ᴖצШ Ὑ Ȳ

ϯр ◕ Ѿ ֯ ϱԅ ȲЄּפϯрХ ҙҿҢ ϱ ṹӣ Ȳ

ᴩϚẞẒЊ ᾼ ♄ ȴ ֮ỆứצХ ′ ҏḥȲϮ Ṹכ ế

Ẓ כ Ȳᵀ Ὼ ♄Ϣצ ȲϷצЊ™ ẘ ′ Ȳ ὔ Ӊ

ȷᴖщӕ ȲЛы Ϣצ ′ Ȳ ′ ϷЛыἢϢȴ 

› ᾼ ὨȲḟứׁשṅ ′ ᾼ ᶮȲṳ ḕѡ ᴩ

ȴᶺ ҏᾼ ⱢṸכ Ӕ֯כ ȲἬ ᾼ ֵȲ╝ ᾼ ד כ

ȷᵀṸכ ậ ד ЛṜȲ╝ ᾼכғ ᵅὑכ ȴ 

′ Ṹכ ᾼ ∟Ѡц ∟ Ὑצ ᾼӪ Ȳᴖכ ⁄ Ɏֽ ϮἬӱɏȲ

ᶺ Ṽױᵒ ′ כ ᵡȲḕװ ᾼ Ȳ ứ█ ′ Ȳѿ

Nikon action 8x40 8.2 egret 2ᵗȲ Ẕ╥ᵡכ ȳ Ở ȳ

и הּ ′ ᾼ ᵂȴᶺ ѿϯϮ ᵂȲиᵑⱢ head downɎHȲ

ứ ᾬɏȳpeckɎPȲ ɏȳeatɎEȲᵟ ɏȴhead down̔ ῶ ′ ᵅ Ȳᵀḥ



17 
 

צ ᴩ ᾼ ᵂȷpeck҅ῶ ′ ᴩ Ȳᵀḥ֦צẞ ȷeat҅ῶ

′ ғ֦ẞכ ȴHead down֪ Ɫ ЛᶙԓȲ╝ peckế eatȴ 

ᾼ Ԍᶺ Ṹכ ᾼ כ Ȳ ӴH01ȸכ ếṸכ

ᾼ ḥצ ᵑȷHa1ȸṸכ ᾼ כ ȴиᵑ כ ếṸכ

ᾼ ȴѿϫи ⱢϚ ᴯ ◕ HɎhead downɏȳPɎpeckɏȳEɎeatɏ

ᾼװ ȴ ЛṜϫи ᾼ ᶠ ◕ѿ ᾼ ϱ ᾼצ Ȳ ҏ

ϫи װᾼצ ȲЛ Хи ⁄᾿ ҟȴ֯Ϛ ◕вצЄὑϚ Ӑ ⁄

ᴩӂᶁȲ ҏḕ ◕HȳPȳEᾼװ ȴױ иѿ  ῶӱȴ HȳPȳE

оȲHѿϚи ȳPẒиȳEϮиȲ ҏḕϚ Ӑᾼи Ɏֽϯԝ ɏȲה

∟иᵑӂᶁכ цṸכ Ẓ вᾼ ȴ 

Feeding frequency of an individual=ɎH*1+P*2+E*3ɏ/time spanɎminɏ 

ғכ ᾼ Ԍᶺ כ ᾼ ғכ Ṹכ Ȳ ӴH02ȸכ ếṸ

כ ᾼ ғכ ḥצ ᵑȷHa2ȸכ ᾼ ғכ Ṹכ ȴֽϯԝἬӱ

ҏḕϚ ᾼ ғכ П∟Ȳиᵑ ӂᶁכ цṸכ Ẓ вᾼ ȴ

E҅ῶכғ ᾼװ ȳP̔ ῶ ҷ ᾼװ ȴ 

Feeding accuracy=E/ɎE*Pɏ *100% 

гȳӢ ᴩⱢ  

Ḗ ɎҔ╗ ц Ḗȳӻ ɏȳ Ф ȳ ᴩⱢȴᵓӣӢ

ὑ ′ ᴯ Ὼᾼ∂ ᾬἨ╥ Ὤϱ▐ Ȳ ԓщ Ȳ

ᾓ ỏ ԏ ╥ᵡṜ ᴖứȴ∂Ӵ ᾼᴩⱢῶȲ כ ѱṳ Ȳ

Ϡ ′ ᾼἤᵑЏᵂи ╗ȲҔה ȳ ᴯȳ ᵜȳ ȳ ȴ

֝ ӕ ᾼ Ϛ ᾼѡ Ȳ ∟ П ѡ ȳ ᾼ о ȳṎ

ȳṎ ȳӃ ᾼ Ṏ ȲП∟ҠѿӃ ᾼ Ṏ ẃᵒ Ӄ ѡ ȴ

ᴯᾼ ֯ GIS ᴯ֮ ȴиέ ֮ᾼ ḖҔ╗ Ḋȳ

֮ ế ֮ ȴ ѿϯ֢ ӭȸ ᾼ ⇔ȳ ᾼ ⇔Ɏᴍиѩɏȳ

ᴯ ⇔Ɏᴍиѩɏȳ ᾼ ⇔Ɏᴍиѩɏȳ ᴯϱѠ ᾬᾼ ⇔Ɏᴍиѩɏȳ

ᾼ ⇔Ɏеиɏȳ ᾼᶙ ⇔Ɏᴍиѩɏȳ ᾼ Ὼᾼ ⇔Ɏᴍиѩɏȳ

 Ὼ Ѥ ⇔Ɏᴍиѩɏȳ ᴯϯѠᾼ ᾬ ⇔Ɏᴍиѩɏȳѿϱ ṷ╥

ӦѿϯᾼѠ ה ȸ 

basal area =ɎDBH/2ɏ2
xʌ 

density = total basal area / 11.3
2
xʌ 
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′ ὑ֢֮ ᾼ ғכ Ȳ ѿMayfieldếMayfield 40%ᾼѠᾎẃᴷ Ȳ

’ ғכ ḥצ ⇔ᴷ ȴMayfield Ѡᾎ ṿӣὑ ȳ

ȳṎ Ȳѿц ғכ ȴѿϱ ᵑиέȴ ϯẃṿӣ Mayfield 

logistic regressionẃ ᴷ ֪Іế ῏П ᾼ …ɎMayfield ѠᾎҠӣẃ

ḕѡ ᴯᾼ ɏȴ ֽӃ ᾼ ᶙԓ כȳБ Ἠ╥ Ȳ

ὑ ғȴכ ϺȳᴓѪײ ֯ ῺȳӃ ὑ ѡ›ҷ Ȳ

ứⱢ ҷ ȴҫҵӼ  Ὼ╥ᵡצЄ₤ Ἠ╥Ẕ҃ᾼ ῏Ȳ ╥ᵡ

֦ Ἠ ȳ ╥ᵡ ȴ  Ὼḥצ ẞ ῏Ȳᵀ╥ ⁯ḥ֫צ

Ȳ ứⱢ  (Aebischer, 1999, Armstrong et al., 2002, Fajardo et al., 2009, 

Fisher and Wiebe, 2006, Haas, 1998, Johnson, 1979, Johnson and Shaffer, 1990, 

McPherson et al., 2003, Murphy, 1996, Newton, 2001, Paton, 1995, Woodbridge et al., 

1995, Beintema, 1992, Farnsworth et al., 2000, Flint et al., 1995, Jehle et al., 2004, 

Manolis et al., 2000, Winterstein, 1992)ȴ 

Ϯ ȳ ▲ 

֯Ӣ ủ ▲ḕϚ ֮ ₤вᾼ ′ ᴯ ⇔Ȳ֝ Ɫ МӃ ϱ ȳ

ᶮ ȳἼᴨ ȴ ứ 2-3 ֥ ᾼ ᴯԓ ȴ֝ ḟứẔ֯ױ ֮ ₤М

ᾼ ⇔ȴҔ╗ϢЏ∂ ᾬȳѬᴃȳ ֮ȳ ֮ȳ ֮ȳ  ֮ȳ Ὥȳ

ᵅ Ἰ Ὥ ȴҠԛṼ Ӏо ⇔Ȳ Ɫ ӀȳῺ ѿцᵅ ἸЍ Ϯ ȴ

ҫҵ ḕ ′ ֯ ӂᶁ Ṏ Ȳẃ ᾼ Ӕȴ ᴩ

⇔ ▲ᾼ֝ Ȳ ′ ὑ ц ᴯ ≢צ ᾼ ȲϠ Ẕ

(Necchi et al., 1995, Young et al., 2008, Flousek et al., 1990a, Flousek et al., 

1990b, Raman, 2003, Raphael, 1987)ȴ 

ҳ ȳ Ὅ 

Ϛȳ  

ӭ›Б֯ Є Җ ᾬ ᴩ ′ ᾼ Ὅȴʌ ӣẒ Ѡᾎẃ

′ Ȳ Ԓכ Ṹכ ╥ѿ □ᾼ ӭ ẃ ȴ Ӑ ϱᾼ

כ Ȳױ ′ ṝ Ȳ█ ⇔ϱ ᴰ ′ ᾼ

ᴓѪȲṿẔ ᾎ ᴩȲ֪ױҠѿḆצ ᾼ ′ ȴ ♆Ϛ֤Ϣ

֯›Ѡ᷿ᴰ ′ ᾼᾃ ϩȲҫҵϚϢ ′ ᾼ￼∟ Ὼ ȴ 

ᴖӃ ᾼ иȲʌ ὑ ′ ᾼ Ϛ ẞ ϡ Мẞ М Ữ

ȴ ′ Ϛפּד ẒẞϮװȲ 3ѣ Ởẞ 9ѣȴ ᴯᾼ ҠѿӦ

ẃ њȲ֪Ɫ ′ ₤ ЄȲ Ϸד Ҡ ȲҒϱӃ ᾑ
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ҏ ҵȲ ᴟ֮ ȲἏἏᶮ֮כ ᾿ ҙеѐᾼפּ Ɏ ϝɏȴ 

 

ϝȳ ′  

ҵȲʌױ Ϸ ӣẔ҃ᾼѠה ′ ȲҔ╗њἹ цẒϢԚ Ϛ Є Ȳ

ᵀ╥ ὨЛ ȴᶺ ҍщוּ֯ ᾬ ѽᾼ Ȳӣ Ṱ Ғ ẃ

כ ȴѿϯ╥ Ṱᾼ ȸ 

 

ϝȳ ′ П Ṱ 

Ӄ ᶺ ṞɎ ϥɏẞ ᴯ ⇔ȴ᷂Ӄ Ϥ Ɏ ϟɏ

ᴟ֮ Ȳ ϯ∟ ᾼ Ὅ☼ ȴ 
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ϥȳ Ṟᴟ ′ Ӄ  

 
ϟȳѿ ׄԓ ′ Ӄ  

ϡȳϱ  

ᴥ ԚӪȳ ȳ ȳ ȳ ȳ г ᴥɎ ϫɏȲѿц  ȲẔϱẘצ

ȴ Ԛϱҳ ȲҢ Ẓ ᴥ Ȳҿ Ϛ ᴥ Ϛ   ȴ ậ

ᶧⱢȸҢ ϱȳҢ ϯȳҿ ϱȳҿ ϯȲ›Ϯ Ɫᴥ Ȳ ∟Ϛ Ɫ  Ɏ

ϫϚɏȴ  ֯ ṿӣᾼ╥ G ȴ ЄЊ ╥Ӫ ц דּ ӣᾼ

ЄЊȴ 



21 
 

 

ϫȳṿӣὑ ′ П ȷҢ Ɫᴥ ȲԚצӪȳ ȳ ȳ ȳ ȳ гᴥȷ

ҿ Ɫẘצ ᾼ   

 

ϫϚȳϱ ′ Ӄ Ӫ ӪӪ  
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Ϯȳᶮ  

Ԓ∂Ӵד ҵ ᾼ ῶȲӦҵ ᵒ ד ȴ֯ ủᾼ ҠӦ

Ԓ ᴥᵒ ἤᵑȲ ἤ Ԓᵧ ᾼ ᴥȲᴖ ἤ ԒⱢ ᴥ ȴ ᵓӣ

ѐ ѿϯ Ɏ ϫϡɏȸԓ ȳԓ  ȳ  ȳᴞ  ȳ Є  ȳ 

 ȳᶠ ȴҫҵ᷂ ′ Ϥ МȲӣ Ἦᴰ Ȳ ᴖ Ȳ

∟ ҟ ᾼ (Chernetsov et al., 2006, Collister and DeSmet, 1997, Forsman 

et al., 2002b, Forsman et al., 2002a, Houston, 2005, Murphy, 1996, Robinson and 

Oring, 1997, Weimerskirch et al., 1985, Wood, 2009)ȴ 

 
ϫϡȳⱢ ′ ᶮ  

ҳȳןậ Ӑ 

ɎϚɏ ᴨ Ӑ 

ậ Ѡ ѻ ѿᴨ ӐⱢѻȴӣ ӂᴩᴨ Ѡ֣Ȳ Ὼᴨ ῶ Ȳ Ѐ

ϱ Ϥ ′ ᴓ в ᾼ Ȳᴨ ☼ҏ∟ѿѪ ậɎן ϫϮɏȴϚ

ӣẞ 4ќѪ ȲҒ ẃ Лֵ 0.5 сҿҢᾼᴨȴ Ғ ῧ ӣẃ

┬ᴰᴨ ẃ ᵗѦᴨȲѿᵍҷᴨ ֵȴᴨ EDTA ếȲṮѦ ᴨȲѿ

1.5 mL ї ȲẔϱ׀’ ӱ ᴥ ȳ  Ȳѿц Ἴᴨѡ Ɏ
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ϫҳɏȴ֫ẞ ⅍∟ ᴨ Ӑᵐ Ȳ׀’ …Ὅ ᴩ  Ȳ⁄ ’

ὮȲ МԒὍϤԜ  ȴ׀’

ᴨ Ӑ ϠᵂⱢἤᵑиέПҵȲϷҠѿ ֥ Л֮֝ ᾼ ′

иέȴ ḷᾼᴨ ӐМᾼ DNA иέҠѿϠ צḥצ ҵ Ἠ╥Ὼ ӻ

ᾼ ᶮȲЛ֝ ᾼ ′ ẃ Ὼ ӻ ᾼѩ Ȳѩ ḷ П Лצḥצ

֝ ⇔ϱᾼῺ ӻ ȴῺ ӻ ᾼ ᾓ ᾼׁשṅϚ иέȲẃ Ӄ

ᾼכғ⇔֯Ὼ ӻ ᾼṮѦ ╟ϯᾼ …(Bastian, 1992, Blums et al., 2003, 

Castillo-Guerrero and Mellink, 2007, Costello et al., 2008, Dale et al., 2005, Hanski 

and Selonen, 2009, Sale et al., 2009, Struwe-Juhl and Gruenkorn, 2007, Greenwood et 

al., 1979, Osorioberistain and Drummond, 1993, Snoeijs et al., 2004, Blakesley et al., 

2006, Lecomte et al., 2008, Rajska-Jurgiel, 2000, Jackson, 1994)ȴ 

 

ϫϮȳⱢ ′ Ἴậᴨ Ӑ 
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ϫҳȳן Ԝ ᾼᴨ Ӑ 

Ɏϡɏ ᴓѪ Ӑ 

ậ ′ ᾼϚ ᶠᴓȲԒ ὑѬМ ᾌ 30и ҟ Ȳԛ ὑӰ

ᾒ Ɏpetroleum etherɏМ ᾌ 30и ҟ ᾒᴁȲ ∟ ὑἼ М

(Kelly et al., 2010, Valladares et al., 2010)Ȳ׀Ὅẁ∟ иέȴ 

Хȳ Ὅ  

ϱ ȳậᶙ Ӑ∟― ֮ ὍɎ ϫХɏἨ╥Ὅ֫ МȲП∟ Њ ẞ щ

Ȳ ′ ṝ ᾭᾓṏֻȴ’׀ᴨ ȳᴓѪ ӐȲẁ∟ ֽἤᵑȳ

… иέἨ֝ᴯכ иέ ȴ 
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ϫХȳ∕ ὍП ′ Ṹכ Ȳ ὑ Җ ᾬ  

Х ȳῂ ц ṎΩ  

▐ ′ Ȳӣ צ ᾼѠה Є иṹ ′ ᾼ╝Ṷц ὍЏᵂ

Пв Ȳ Ϡ צ ᾼϢ ᴞᴩ ϚḔϠ ȲϷҠṿׁשṅ Ғ ԏ⇔ȴᴖ

в∂Ӵӭ ֫ Ṇ Ȳ ӭ ῏Ҡ Ṇ Ȳᵫ ᶺ ẞכ ′ ᾼ

ȳ֮ ѿц╥ᵡϱϠ ᴥ ֥ ȴ 

ҫҵȲ Җ Ȳ֯ ϱґ ṅשׁ Юȳ ′ ế֫ Ṇ ᾼ

ᵿȲṳ֯′ᴓѣґϱ ῶѝ Ю ṅȴϷ֯שׁױ Єד ѝΩΩ Ȳ֝ Ӽ֙

Ω ֤ѱȲ Ϡ֯ ὍЏᵂ ᴩ צ ᾼ ῏ȲϷ ד ᴯȴ

Ӽ ֣Є Ω Ӑ♄ ȴ 

ẞ Ὼᾼ МЊ ᴩ ṎΩ Ȳ צ ᾼ♄ ȲЮ ṓὑ ᾼ ′ Ȳ

ѿцד ᾼӢ ȴ 

г ȳ  

Ϛȳ ӂṭ  

ԅ ӂṭ ṅשׁ ′ Ȳדֵ ϠӦϫֵד Ởᾼ ′ ѡ Ȳ

ẁϠᶺ ᾼ ȲҔ╗ Є ד ′ ᾼиӁц ᴯȴӦ҃ᾼּנ МȲ
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ҠϠ ′ ѿἏᾼ ц ֮ ȴ 

ҫҵȲ ӂṭ ᴿѾҠӦ ′ ᾼ ᵂẃи ╥е Ἠӕ ȴ ῶӱȲ

ӕ ѩ ȲἬѿ Ϣ Ὼᵛᶶ ṛȲе ⁄ѩ ֣ ֮ᴩⱢȲ ẞ

Ϣ ⁄ ֣ ІᴜᴚȲҿҢ Ȳ֣Ϣ ӱ№ȲΩӱ ֮ᴩⱢȴ ӂṭ

Ϸן ϠϚ ᾼ Ɏ ϫгɏȲ ╥ ןẃᾼד Ȳױ ′ ӑẃ

ứצ−Єᾼ ᵗȴ 

 

ϫгȳ ӂṭ Ἤן ′  

ϡȳ ⱥ  

ⱥ ῶ ′ ד ѝ Ȳ ҃ᾼ ѝМ ῀Ṹכ ϷצӢ ᴩⱢ

(Chang, C.-C, 2000)ȴᶺ Ϸ ֮ҟ ⱥ ȲӦ Ѐ Ȳᶺ ῀

ὙЍϷ╥ ′ иӁᾼ֮ ȴ 
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Ϯ  Ὠ  

 

 

ϫϝȳ Є ֮  
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Ϛ  ′ ὑ Є ♄ иӁ 

Є ∂ᾬ֤ ֮ ᴕ ϫϝȴᶺ ֫ Ṇ ѿцӐЊ

Ɏ ṓ  ɏ ֥Ȳ ′ ὑ Є ᾼ♄ иӁ Ɏ ϫϥɏȴ֯

ױ ММȲЄ Ԍ Ϸ⌂ֻ╥ Ӣ♄ ᾼ֮ ȴ Є ϫиюȲ

Ҡ ╥ ױ ᾼ ӢӐẃ ѩ юȲҫϚҠ ἤ╥ ′ Л ױֻ֯ ♄ ȴ

ὭЄ ᾼ ϷЛֵȲᵀ╥Њ Ὥ Ẓ ֵȲҠ ╥֪ⱢЊ Ὥ

Ẓ  Ὼצ ֵ ȳ ȲⱢ ′ П ȴᴖ Ѥ ⇔ ᾼ

ὭȲ ′ ⇔⁯−ᵅȲҠ ֪╥ ′ Ἠ╥♄ ֮ ֝

ᴕ Ѥ ֮Ȳ Ѥ ẁ ἬȲᴖ ֮⁄╥ ֮ȴ Ẓ῏П ═Ϛ

ứѩẂȲИ╥ ′ Ἤ ֻᾼȴ 

דҵȲױ ὑṸכ Ɏ ϫϥ(c)ɏᴖṕȲ ′ כ Ɏ ϫϥ(b)ɏὑ Є

ᾼ♄ ḆЄᾼ ȴ 

 

(a) Ἤצ ′  

 

(b) ′ כ  
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(c) ′ Ṹכ  

 

(d) ӑ῀ד ′  

ϫϥȳ ′ ♄ иӁ Ȳ(a) Ἤצ ′ ȷ(b) ′ כ ȷ(c) 

′ Ṹכ ȷ(d) ӑ῀ד ′  

Ӧѿϱ ᶺ ҏ Є ′ ♄ ȲϷ ╥♄ ֮

Ɏ ϫϟɏȴ Є и ᴥȲ Ӧᵅᴖ иᵑ╥ ᴥẞּמᴥ

ẃῶӱȴ ′ ᾼ♄ МȲ Ϛ֤╥ ѣ ế Ṇ М П Ȳצ

27 ȷ ϡ֤╥ Ṇ ế Ϛ Ӣ♄ МїɎ♄ЄɏП Ȳצ 22

ȷ Ϯ֤╥ ҏᾪМїế ἬҔᶈП ֮Ȳצ 20 ȴ Ϛ

ᾼ╥Ȳ Ϯ Ӕֻ ╥ Ἤ֯ᴯ ц Ὼȴ ϯẃᾼ ֤ ҳ╥ї Ṇ

⁮ ếЏ Є П ᾼ Ȳ15 ȷ ХⱢ Ṇ ѿҖ ≈‐

ѿ⁮Ȳ Ὼ ѣ Ȳ14 ȷ г֤ᾼ♄Є›  › П

צ 11 ȷ֝ ֤ԝ гᾼ╥’ Мїὧ ȴѿϱ ҳẞϝ֤П Ȳ֝ ᴯὑ

ᾼ Ὼȴ 

ϥṔ צ ⁯ צ Ȳ֪Ɫ юϢ ױ Ȳ֪ױ ὑ ЛṜȲḥ

ᾎᶮכ Ȳѹױ צ Ὑ ᾼ ֮Ȳ Ẕ҃ᾼ ᴯП █ ⇔ϱצ

ȲẔ҃ ᴯҏӢП ′ ЛҠ ›ẃױ ȴ 

ὑѿϱϝ֤ᾼװ ᴥ Ȳ ╥ ᴯḆҵ П ȲϷ ╥ Ӧ ᴖᵅ―

╥ѿ ᴯⱢМї֣ҵ ȴ֪ⱢӐּנ 4~11ѣ ᾼ Ȳ ד ⇔ᾼ

′ Ӣ ủȲ Ὑ ′ Ṹכ П∟ϫи ֣ὑ֯ ᴯ Ὼ♄ Ϛ◕

Ȳ И ἨҟἨ ȴ 
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ϫϟȳ ′ ὑ Є ᾼ♄  

ϡ  Ὅ  

ᶺ ᾼ ὍМȲ ϠṸכ כ П ֯ ϢᾼФ Мצ−Єᾼ Ȳӭ

›ᶺ ϱ ᾼ ԓ ╥Ӄ ἨṸכ Ȳḥצ ẞԉᴶכ ȴᶺ Ȳכ

ѩṸכ Ḇצ ᾼ їȲ ᶺ њ І Ὼḷ ᾼ ȲЄּפ Ὼᴟҳе

ѐҿҢ Ở ȴ 

ῶϚ╥ ′ ᾼ Ὅ Ȳ20105דѣ10ѡ֯ Єᾼ’ Мї Є ᾼ вȲ

ὍϠẒ ′ Ȳиᵑ╥ YYYM ế YBYMȴ֝ϚщȲ Ϛ Ӣ♄ Мї

Ṇ Є ᾼ вϷצҳ ′ ắ ὍȲиᵑ╥WWWMȳGYWMȳ

GBWMȲế OOOMȴ щ 5ѣ 11ѡὑ Мї ὍϠҳ ′ Ȳ

WOBMȳBBWMȳBGYM ế YYGMȴ7ѣ 20ѡ Ṇ Ң›Ṕ Є ᾼ ᴯȲ

Ϯצ ′ ắ ὍȲиᵑ╥WWBMȳOOWMế KKGMȴ֝ѡὑϥṔ

ϷצẒ ′ ϱ Ȳиᵑ╥WWOMц YKYMȴ2010/8/3֯ ѣ Ϯצ
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′ ắ ὍȲиᵑ╥ OBBMȳKWKM ế KKWMȴ֯ Є ѝ

֮Ӽ֯֝ѡצϚ ′ Ң ϱ Kȴ ᾬ Ѡ Хצ⁄ Б

ᾼṸכ ϱ Ȳиᵑ╥ 8ѣ 18ѡᾼ KWGM ц KKYMȲѿц 8ѣ 26ѡᾼ

YYKM ц GKGMȲế 9ѣ 1ѡᾼ KBYMȴ ṷ ᾼ ∟Ϛװ נּ ԝὑῶ

ϡȴ 

ῶϚȳ ′ Ὅϱ  

ᴯ   

 

ᴥ

֥ 

ϱ ѡ  ԓ  

Ɏmmɏ 

 

Ɏmmɏ 

   

Ɏmmɏ 

ᴞ

 Ɏmmɏ 

Є

 Ɏmmɏ 

ᶠ 

Ɏmmɏ Ɏgɏ 

’ М

ї 

G09971 YYYM  2010/05/10 80.5 39 76.95 185 195 41 530 

G09972 YBYM  2010/05/10 80.1 38.9 68.2 187 192 38 456 

♄Є/

Ṇ 

G09973 WWWM 2010/05/10 85.35 37.65 75.2 175 180 30 492 

G09974 GYWM 2010/05/10 89.4 41.8 78.4 198 205 43 528 

G09975 GBWM 2010/05/10 91.1 41.2 80.6 198 207 55 529 

G09976 OOOM 2010/05/10 90.8 42.3 70.2 180 193 34 551 

М 

G09977 WOBM 2010/05/11 88.35 37.5 64.55 133 147 31 486 

G09978 BBWM 2010/05/11 79.8 34.5 70.35 119 128 21 365 

G09979 BGYM 2010/05/11 84.9 35.9 67.6 135 148 28 472 

G09980 YYGM 2010/05/11 75.5 34 59.9 107 112 - 343 

Ṇ

 

G09951 WWBM 2010/07/20 77.5 32.5 45.3 108.5 113.5 40.5 435 

G09952 OOWM 2010/07/20 75 25.4 54.65 119.5 122.5 26.5 400 

G09953 KKGM 2010/07/20 89.5 39.5 77.7 156.75 164.7 35.7 490 

ѣ  

G09960 OBBM 2010/08/03 84.2 33.6 62.9 165 170 40 415 

G09956 KWKM  2010/08/03 84.6 34.9 75.2 154.7 158.5 39 410 

G09957 KKWM  2010/08/03 77 29.4 66.5 108.5 116.5 19 285 

ϥṔ  
G09954 WWOM 2010/07/20 93 39.4 75.85 195.1 219 67 430 

G09955 YKYM  2010/07/20 84.45 38.1 81.4 201 205 55 441 

ѝ  X Ң K 2010/08/03 80.5 32.5 68.6 159 161 42 455 

Җ

ᾬ  

G09961 KWGM 2010/08/18 104.7 40.7 85.3 258 261 73 485 

G09958 KKYM  2010/08/18 93.7 41.6 77.8 252 257 98 445 

G09959 YYKM  2010/08/26 97.2 41.2 78.9 280 283 85 445 

G09962 GKGM 2010/08/26 109.3 44.4 82.9 272 274 91 565 

G09963 KBYM  2010/09/01 109.5 44.6 83.8 275 281 108 460 

ῶϡȳ ′ ϱ ∟Ϛװᾼ נּ  

 ѡ  ֮  

KWKM  2011/01/13 Ṇ›Ѡ ỉ 

WWBM 2011/01/04 Ԛ֝ ⅍›Ѡ ỉ 

OOWM 2010/11/20 ӘếῂЄ ֮Ӣ Ṏ  

GYWM 2010/10/17 ЅХ   ῺӢᶾЄϚЅ 

KBYM  2010/09/09 Җ ᾬ ѤӐ  

KKGM 2010/09/06 ᴫҖ ԓ › ỉ 

YYKM  2010/08/30 ᾬ ╫ דּ  

KWGM 2010/08/30 ᾬ ֥ ῧ  
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YYYM  2010/08/28 Є  

OBBM 2010/08/26 ѣ  

GKGM 2010/08/26 Җ ᾬ  

OOOM 2010/08/24 Ṏׁשṅ ṏ ֮ 

KKWM  2010/08/22 ѣ  

KKYM  2010/08/18 Җ ᾬ  

WWOM 2010/08/10 ϥṔ ֮ 

YKYM  2010/08/10 ϥṔ  

BGYM 2010/07/09 Җ ᾬ ᾼ֥ ῧ  

WOBM 2010/06/23 ᾎ Ὥ 

YYGM 2010/06/18 ї Ṇ⁮Җ ỉ 

WWWM 2010/06/16 Њ Ὥ ЁѤṆ ∟Ѡ  

BBWM 2010/06/16 ї Ṇ ֮ 

GBWM 2010/06/12 ᴣЍ Ἇ∟ ᾼЊ  

YBYM  2010/06/09 ♄Є Ṇ  

Ӧ֫ Ṇ ᾼ Ȳᶺ ҏ Є ϱ ′ ᾼ♄ Ɏ ϡ

ϫɏȲϷ ╥ ′ Ṹכ ᾼ♄ (home range, ѿϯ HG) ȴ֝ ПṸ

כ ṿӣ֝ ᾼ ᴥẃῶӱẔ HGȴ 

ѩ ♄ЄṸכ ᾼ HGɎ ᴥȲ ϡϫϚ(c)ȳ(d)ȳ(e)ȳ(f)ɏȲ’ Мї ᴯПṸ

כ ɎּמᴥȲ ϡϫϚ(a)ȳ(b)ɏכẃ  ἤ ᵅȴ’ Мї ᴯᾼ ֣ὑἏ

֝ Ѡ֣ Ȳᴖ♄Є⁄ҳѠ ȴᴖ’ Мї ᴯᾼṸכ HG ȲϷ ṿ

ᴥמּ ד Њȴ 

М ᴯṸכ ᾼ HGɎ ᴥȲ ϡϫϚ(g)ȳ(h)ȳ(i)ȳ(j)ɏế♄ЄɎ ᴥɏц’

МїɎּמᴥɏ Ȳ֝ Ϸ╥Ἇ ϚѠ֣ Ȳᴖ‍ֽ♄ЄṸכ ᾼҳ ȴ

Ṇ ᾼ ′ ѩצ Њᾼ HGɎ ᴥȲ ϡϫϚ(l)ȳ(m)ɏȴ Ἠ ╓ҏ

Ԓ› ҏɎ♄Єц’ Мї ᴯɏế∟ẃ оɎ Ṇ ᴯɏᾼ ′ П צ

֮Ἠ╥ ᾼ ᾨȲ כ ṆṸכ ἏЛ֝Ѡ֣ȳḆ ȲѹῈ

Њȴ Ȳױֽ ѣ KWKM ᾼ HGɎ ᴥȲ ϡϫϚ(n)ɏ⁯᾿ Ἇ⁮ Ϥ

Ẕ҃ ᾼ HGȴ ϚḔ ֪ẞἉ╥ ′ ἤЬЛ ȲἨ╥ KWKM ⱢḆ

ȲỮ∕ ϚḔ ȴϥṔ ᴯ֪Ɫ ЛṜȲἬѿḥצ ᾎ ֮и

έȴ 

ϡϫц ϡϫϚᾼ♄ МȲOOWMȳOBBMȳKKWM ע Л ȴẔ

М OOWM ╥֪Ɫױ ҬצẒ נּ Ȳ ᴯ ῺᾼϯϚ נּ ╥Ә

ếῂЄ ֮Ӣ Ṏ Ϡȴᴖ ѣ ᾼ OBBM ϷҬצẒ ȲKKWM
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⁄ҬצϚ ȲצҠ ╥ ẞ ϷצҠ Б ϺȴҢײ K ᾼ ′

∟ẃ֪Ɫ ϢⱢ ȴ 

 

ϡϫȳἬצϱ ′ ὑ Є♄  

 
(a) YBY 

 
(b) YYY  

 
(c) GBW 
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(d) GYW 

 
(e) OOO 

 
(f) WWW 

 
(g) BBW 

 
(h) BGY 

 
(i) WOB 

 
(j) YYG 

 
(l) KKG 

 
(m) WWB 

 
(n) KWK 

 
(o) YKY  

 
(p) WWO 
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ϡϫϚȳϱ ′ ᵑ♄  

Ӧ֫ Ṇ ҏ ′ ὑ Є ᾼ Ɏ ϡϫϡɏҠ ȲᴣЍ

ᴿѾẓצ⅜ ȴѿϚ ᾼ ẃכȲ ѿ ᴯⱢМї֣ҳ

ȴᵀ’ Мї ᴯҏӢᾼYYYMɎ ϡϫϮ (b)ɏȲ ᴯ ῺᴣЍ Ȳᵀ

ḷᾼ Ѡ֣ṳӑ ᴣЍ ᾼ Ȳᴖ╥ἏҖ ȴ’ Мї ᴯᾼҫҵϚ

ϱ ′ YBYMɎ ϡϫϮ (a)ɏϷ╥ἏҖ ȴ 

♄ЄWWWMɎ ϡϫϮ (f)ɏϷ֝ ἏҖ ȷᴖ♄ЄᾼGYWMɎ ϡϫϮ (d)ɏ

Ϛ ỞἏҖȲП∟Ἇᴫ⁮Ѡ Ȳ Ϸṳ ᴣЍ ȷ♄ЄᾼGBWMɎ

ϡϫϮ (c)ɏӼἏҖ Ȳ ∟ ֣ᴣЍ Ѡ֣ Ϛṷȴ ϚᾼẂҵ╥♄Є

ᾼOOOMɎ ϡϫϮ (e)ɏȲϚ ỞϷ╥ἏҖ Ȳ ∟Ἇὧ⁮Ȳ ∟Ἇᴫ⁮Ѡ

ẞ Ṏׁשṅ ᾼṏ  Ὼȴ 

ѿϱ’ Мїц♄Є֯ Є ὑ ⁮иӁᾼ ȲᴯẔṸכ ἏҖ ᾼ

Ȳ֯ҖѠ ᴯẃ Ȳ Л╥ֽױȴ ҖѠ М ᴯᾼWOBMɎ ϡϫϮ (i)ɏ

Ϛ Ởѻ Ἇ⁮Ȳ∟ẃἏὧȲṳḥצἏҖȷ МᾼYYGMɎ ϡϫϮ (j)ɏцBBWM

Ɏ ϡϫϮ (g)ɏϷ╥Ἇ⁮Ѡ ȷBGYMɎ ϡϫϮ (h)ɏἏ⁮П∟Ȳ Ἇ

Җ Ȳ ∟ἏὧȲᵀ╥ ḷḟứ ẞ ҵ Ȳ ϠᴫҖѠ ẞ Җ ᾬ

ȴ ҏ⁮ ᴯᾼṸכ ἏҖ ếҖ ᴯἏ⁮ᾼ ȲϷ ֯ Єᾼ

Ӣȴ 

ѿϱᾼ ╥ХѣԌϱ ᾼ ′ Ȳ7ѣϱ ᾼ ế5ѣצЛ֝ᾼ

ȴ֝ה ᴯὑ ⁮Ѡᾼ ᴯȲẔṸכ WWBMɎ ϡϫϮ (m)ɏ═ Ἇ⁮

Ȳꜙ ᴟ ẞᴣЍ ѿ⁮ȴủ Л֝╥ᵡ ḷכ ϱᾼ ȲỮ∕ ȴ

OOWMɎ ϡϫϮ (l)ɏ⁄Ἇᴫ⁮ Ȳ᾿ẞӘếῂЄ ֮ Ṏ Ȳ֝

ᾼế5ѣϱ ᾼ Ѡ֣דчȴ KKGMɎ ϡϫϮ (k)ɏϚ ỞἏ⁮Ȳ

∟ἏҖȲᵀṳ ᴯѿҖϚṷȴ⁮Ѡ ᴯᾼ ᴖṕ5ѣԌἏҖȲ7ѣԌ

Ἇ⁮ȴ ╥ᵡ ẰЛ֝ủ ֯⁮ҖѠצ ȲἨ╥Ẕ҃ ֪ ṿױ

Ȳ Ḇצ Ϥᾼׁשṅȴ 

ᴖ7ѣԌҖ ᾼ ѣ ᴯПKWKMɎ ϡϫϮ (q)ɏȲ ╥ֽ5ѣᾼҖ ᴯṸ

כ Ϛ Ἇ⁮ ȴ ѣ ᴯᾼҫҵẒ Ṹכ OBBMɎ ϡϫϮ (r)ɏц

KKWMɎ ϡϫϮ (p)ɏ֪Ɫ юȲѹ נּ Ὼᴖד ᾎᵒ

Ѡ֣ȴ 

ױ ╓ҏȲᴣЍ ѿҖ Мѿ⁮ᾼ ╥ Є в ′ ֻᾼ֮ Ȳ

Ἠ ╥֪Ɫ ֮ ѤᾼѩẂṾȲἨ╥ ֮Ё ῑḧ ҉ṜἬ  ȴכ

ᴟὑ ⁮ѠᾼϥṔ נּ МɎ ϡϫϮ (n)ȳ(o)ɏȲṸכ ᾼ♄
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ЊȲ֯ ᴯϯѠ ╥ϚЄѱ ֮ȴ ӂṭ ῶӱȲ֮ױЁ ῑḧ ⇔ѩ

Є Ȳѹ ȴҠ ϥṔױ֪ ᴯᾼṸכ ױ֯ ֮ ȴ

ᴖᶺ Ṝ ᾼ∟ ẃ ὙП∟ᾼ Ѡ ȴ֣T ѿ ṳӑצ Ẓ Ṹכ

ᾼ♄ נּ ẃ Ȳḷ Ҡ Ἇ⁮ ᾼ Ѝ Ϡȴ›Ϣׁשṅ МȲ щ֯

ṓ ′ ȲẞϠּוщ⁯ юȲᴖ֝ ѿἏ юᾼ и

טּ⁄ ϱсȲ֪ױ и ╥ ′ П Ȳ ′ П∟

Ἇ Ѝ Ȳ ᶺ ᾼ ד Ȳᵀ Ḇֵצ ẃᴸ ȴ 

֥Ἤצᾼ Ȳʌ ҏѿϯ ẃ ὙⱢᴶ ′ ֯ ᾼ♄

М֯ Мѿ⁮ᴣЍ ѿҖȲᴖ Є ế Ὥ⁄юנּצ ȴ Ϛ╥ Ѥ ֮

ᾼѩẂȲ Є ῑḧЁצ Ȳ Ҡ ϷЛюȲᵀ ю ᾼ ȳ

ȴ›Ϣᾼ ▲ МϷ ӱȲ Є вӑצ ′ נּ ȴᴖ Ὥ

ֽ› Ȳ Ѥ ⇔ы ȲҒϱЁ֮ῑḧ⇔ЛṜȳ Л ȲἬѿϷюצ

′ ♄ ȴ 

ᴖ М ᴯПṸכ Ἇ⁮ ᾼ ȲҠ ╥֪ⱢἏҖ ẞϠḆ ᾼז ҵ Ȳ

И ẞ Ẕ҃ ֥П ἬȲѹӪϾ ϷЛ╥ ṓ ′ ᾼ

ȲἬѿ ᾼṸכ ᴞ Ἇ֝ צ ֮ᾼ⁮ ȴ 
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ϡϫϡȳϱ ′ ὑ Єᾼ Ȳ Ở Ɫ ᴯȲ ◕ Ɫ ∟

Ϛ ȲѿЄ ῶӱȴᴖҢ K֪Ɫ ∟ ắϢⱢ ᴖ  

 
(a) YBY 

  
(b) YYY  
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(c) GBW 

 

 

 

 
(d) GYW 

 

 

 

 
(e) OOO 

 

 

 

 
(f) WWW 
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(g) BBW 

 

 

 

  
(h) BGY 

 

 

 

  
(i) WOB 

 

 

 

  
(j) YYG 
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(k) KKG 

 

 

 

  
(l) OOW 

 

 

 

  
(m) WWB 

 

 

 

 
(n) WWO 
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(o) YKY  

 

 

 

 
(p) KKW 

 

 

 

  
(q) KWK  

 

 

 

 
(r)  OBB 

ϡϫϮȳϱ ′ ᵑὑ Єᾼ Ȳ Ở Ɫ ᴯȲ ◕ Ɫ

∟Ϛ ȲѿЄ ῶӱ 
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ᶺ Ϸѩ Ϡ HGПד ἤȲ ὨֽῶϮц ϡϫҳȲḥדצ ȴᵀ֪Ɫ

ḕ ѡ ἬЛ֝Ȳצ Ἇ∟צḆ ᾼ ȲҠѿ ѩ

ȴ 

ῶϮȳϱ П ′ ♄  

 Home range (m2) (g) 

BBW 92,527 364.80 

BGY 79,246 471.75 

WOB 42,058 486.10 

YYG 7,969 343.10 

GBW 88,100 529.30 

GYW 113,335 527.60 

WWW 41,615 491.90 

OOO 28,334 550.85 

YYY  100,496 529.85 

YBY 10,625 455.50 

KWK 65,079 410.00 

WWB 47,813 435.00 

KKG 9,297 490.00 

YKY  443 441.00 

WWO 1,771 430.00 

 

ϡϫҳȳ ′ ᾼ♄ …  

y = 0.0005x + 441.05  

Rſ = 0.0892 

0

100

200

300

400

500
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0 20000 40000 60000 80000 100000 120000
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)

 

Home range (m 2) 

home range  
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OOWM֯ 7ѣ֯ Є ҏӢȲ⁯֯ Лϵᾼ 9ѣ 2ѡ ẞӘếῂ Є

֮ Ṏ Ȳױ ‍ צ Ȳ֪Ɫ ὙϠ ′ ЄᾈɎ ἇ ɏȲ

֪Ɫ֫ Ṇ ᾼכғȲἬѿᴂ∑№ԒӢṿӣϠᶺ ᾼ֫ Ṇ ȳҫҵ ѝ ԒӢ

ὁ ′ цᴶϚԒԒӢ ѿ І Ԉ ᴔ ȴכғᾼ ẞ OOWM

֯ӘếῂЄᾼ Ɏ ϡϫХɏȴ 

 

ϡϫХȳѵѝ ԒӢὑӘếῂ Є ֮ Ἤὁ ᾼ ′ Ṹכ

OOWM 

ҫҵȲOOOMⱢ ד2010 5ѣ 10ѡ֯♄Є ᴯ Ὅᾼ ′ Ȳḷ╥Ӑׁשṅ

ӭ›צ ẞ ᾼ Ȳὑ 8ѣ 24ѡ ẞ Ṏׁשṅ ṏ ȲБ

Ὼ Ȳױ Ὠ ЄȲ֪Ɫһ ὙϠ ′ ẞҠ ᾼ Пҵȴ

ᴖ֫ Ṇ Ϸ һᾼғ ȲӦ ЊỜṿӣӐ֫ וּ Ṇ ֫ Ȳṳ ẁ ѱ

Ɏ ϡϫгɏȴ 
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ϡϫгȳ ЊỜὑוּ Ṏׁשṅ ṏ Ἤὁ П ′ OOOM ѱ 

8ѣ 3ѡὑ Є ὍᾼҢ K ′ Ȳ֪ⱢҢ ắ ╬Ȳ Ϡ−Єᾼ

ȲἬѿ֯ Ὅᾼ МȲᶺ ḟứ ḷ ӻӦ ӂṭ ԅ ȴᶺ ṳ

ḷҟ ắᾙ ȲḷᾼҢ П∟Ϸצṷ ȴ 

Ӧ ᾼװ Ȳᶺ ẞ ′ Ӄ Ҕ ṳӑ ậ ȲЬѿЄ₤

Ɫѻ ȴצ ᾼ╥Ȳḷᾼ ₤ᾭ Ṫṷ ҵᾼ ′ ᾼЄ―ᶮᾭ−ЛϚ

ȴ ᶺ ᾼ Ȳ╥֪Ɫ Мᾼ ′ ╥ ắӦѯӕ⁶ ∟ч ᾼ

Ȳᴖ ӂṭ ᾼ Ȳ╥ ᶙ ᾼ Ȳḥצй Ϸḥ⁶צ ȲἬѿḷ

ᾼ Ϸ Ӣѩ ᾭȴױ ′ ֯Єּפ  60еиȲ 40еиȲ

65еиᾼ ІвɎ ϡϫϝɏȴ вיִ ȲҫҵϚ יִ Ҕ С Ȳ

ṳӦ Ѭ ẁ Ѭȴ 
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ϡϫϝȳ ′ Ң K ὑ М 

ᴖȲ֯ 8ѣ 13ѡᾼ Ȳ ′ ⁯֯ ᾼᴰ ҵ ІϚ

ҷ ȴ Ȳᶺ Ϸ֯ ϯҢ K ᾼ╝ṶȲѿ Ӗ ױẞכֽ ′

ᾼ ϷҠѿ֣ᶺ ȴ 

Ϯ  ′ ᾼ♄ Ể  

֯ ′ ᾼ♄ Ể иέ Ȳ ᴩⱢ иȲ֯ ϚѡПвṸכ Ɏ ϡϫϥ(c)ɏ

ѩכ Ɏ ϡϫϥ(b)ɏ נ Ở ȴṸכ ᾼ Єּ֯פϯрҳ

ҿҢȲᴖכ ϯрХפּ╥⁄ ȴѩ ốἡᾼ╥ȲֽὨ Ṹכ ȳכ ԛҒϱӑ

ד῀ ᾼ ֥ẃכɎ ϡϫϥ(c)ɏȲ ′ ⁄ כ ϱ

г ȴӦὑכ װ ḥצṸכ ȲἬѿҠ ֵӑ῀ד כ╥ ȴ

ᴖ֯ױӢ ủ ȲṸכ ֵϷ╥֥ ȴἬѿҠ ╥ ЛṜȲᶺ

ᾼצ ẃ צ ᾼиέȲӑẃ ן Ḇᶙ ᾼ ȴ 

ᴟὑṸכ נ Ở ᾼ ȲҠ ╥֪ⱢṸכ ғכ ᵅȲἬѿ
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Ḇֵᾼ ẃ ᾬ ậЛṜȲἬѿ › Ởȴᴖ МϷ ӱҫϚ

Ṹכ ᾼ ᴩⱢ ȲϷ ╥֯ϚѡПвḷ ᾼ иӁ Ɫи Ȳᴖכ

ѩ МȲ ếᶺ ὑϯϚ МȲכ Ṹכ ᾼ ᴩⱢ ṅשׁ ὨϚ

ȴ 

ᴖ ′ ԅ Ể МɎ ϡϫϥ(d)ɏȲ⁯ế ᴩⱢצ ᴿ иӁȴױ

Ẓצ Ҡ ᾼ ȲϚ╥ ֯ צ и ′ ЬⱢԅ ᾭ Ȳᴖ

ԅ ᾼиӁ ⌂ה נּ ᾼ иӁד ȴ֝ҫϚҠ ἤ╥ ϱԅ ᾼ

Ẕ ╥ ϯẃ Ȳᵀ֪♄ ҒϷṿẔ сȴ П Ḇצ

֮ ẃḆ Ϥ ′ ♄ Ể ȴ 

 

(a)  

 

(b)  

0
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15

20

25

1 3 5 7 9 11 13 15 17 19 21 23

 

Ǜ24  

Ǜ   
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1 3 5 7 9 11 13 15 17 19 21 23

 

Ǜ24  

Ǜ  
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(c)  

 

(d)  

ϡϫϥȳ ′ ♄ Ể ȸ(a) ′ Ἤצ ᾼѡ Ể ȷ(b) ′

כ ᾼѡ Ể ȷ(c) ′ Ṹכ ᾼѡ Ể ȷ(d) ′ Ἤצ

ᾼѡԅ Ể  

ҳ  ′ כ Ṹכ ᾼ ᴩⱢ  

′ כ Ṹכ ᾼ Ȳ Ὠֽ ϡϫϟȴ ϡϫϟ(a) ȳ(b)

иᵑⱢṸכ цכ ὑḕϫи Пв peckц eatᾼװ ȷ(c)ȳ(c)⁄╥ҒϱϠ head 

0

5

10

15

1 3 5 7 9 11 13 15 17 19 21 23

 

Ǜ24  

Ǜ  
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1 3 5 7 9 11 13 15 17 19 21 23

 

Ǜ24  
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downᾼ Ȳ М и ◕ḥצ head down barȲ҅ῶṪ ◕ḥצ head 

downװ ȴ֪Ɫ ЛṜȲἬѿ װ head downЛ֯ᶺ Ȳ ẁ ᴕȴ

ᴖ Ӑ ЛֵȲ֪ױЛ ϚḔиέ֢ ◕в ᾼ ȴ 

  
(a)  

(b) 

 

 
(c) 

 

 
(d) 

ϡϫϟȳ(a) Ṹכ ὑḕϫи Пвpeckцeatᾼװ ȷ(b) כ ὑḕϫи П

вpeckцeatᾼװ ȷ(c) Ṹכ ὑḕϫи Пвhead downȳpeckцeatᾼװ ȷ(d) 

כ ὑḕϫи Пвhead downȳpeckцeatᾼװ  

ḕϚ כ цṸכ ᾼ Ὠֽῶҳȴכ цṸכ иᵑӂ

ᶁ∟Ȳ ҏȸכ Ɫ3.15ð0.80װ/ϫи ȲṸכ Ɫ3.41ð0.76װ/ϫи Ɏ ϮϫɏȲ

Ṹכ ὑכ ȴ ᴖp=0.3539Ȳalpha=0.1Ȳḥצ Ȳ ᾎ H01ȴ 
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ῶҳȳכ Ṹכ ᴩⱢ ֥ оᾼ ὨȲῶԝḕ ᾼ ѿц

כ цṸכ ᾼӂᶁ  

Feeding Frequency 

 Ṹכ כ   

1 3.03  1.79  

2 0.86  1.38  

3 3.31  4.70  

4 2.70  2.46  

5 3.73  0.42  

6 5.50  3.24  

7 4.70  3.80  

8 3.48  2.47  

9 X 2.48  

10 X 4.68  

11 X 5.80  

12 X 4.58  

ӂᶁ (װ

/ϫи ) 
3.41 3.15 

 

Ϯϫȳכ цṸכ ▀ᾭ Ȳ ᴯⱢȸװ/ḕϫи  

′ כ Ṹכ ᾼ ғכ Ȳ ὨֽῶХц ϮϫϚἬӱȴṸכ

ᾼ ғכ Ɫ13.3ð2.5%Ȳכ Ɫ19.5ð4.5%Ȳp=0.0522Ȳ Ὼ ȴ֪ױ

ױ ὨЬ֯█ ⇔ϱќ═Ha2Ȳכ ᾼ ғכ ѩṸכ ȴ 
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ῶХȳḕ ᾼ ғכ ѿцכ Ṹכ ᵑӂᶁ  

Feeding Accuracy Ɏ%ɏ 

individual subadult adult 

1 14.1  27.3  

2 14.3  23.5  

3 21.0  18.6  

 4 14.3  35.1  

5 15.7  37.5  

6 10.4  18.3  

7 8.9  11.1  

8 7.5  17.6  

9 
 

13.8  

10 
 

10.8  

11 
 

9.6  

12 
 

10.3  

ӂᶁɎ˖ɏ 13.3 19.5 

 

ϮϫϚȳכ цṸכ ᾼ ғכ ▀ᾭ Ȳ ᴯⱢ% 

Є в Ệứὑ ᾼ ֮Ɏѿϯ ֮ɏ ᴩȴϮṔᶮᾼ ֮Ể

иⱢ AȳBȳCϮ ȴA Ɫ Ὼ Њ ᾼϚ ȲB Ɫ ᴣЍ Ϛ

ȲC Ɫ Ϛצ ᾼЊ Ȳ Ẓеѐפּצ∟ ȴ ֮ϱᾼ Ѥᴯὑ

A ᾼ ֮ ѿц B ᾼ ֮ϱȲѿ A ᾼ Ѥ Ɫ ȴ 

ד2009 11ѣẞ ד2010 1ѣ ◕ ẞХ ′ Ệứ֯ Ϛ ♄ Ȳ

ẔМצϮ ╥Ṹכ ȲẒ כ ȴ ᴖȲ֪Ɫ ᾎᵒᵑ Ȳ ҷצ Ȳᶺ

Ь ḕϚװᾼ ⱢϚ ӐȲ֝צϚ ὑЛ֝ѡ ᾼ ᶮȴ 
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Мрᴟϯр Ҡѿ֯ ֮ A ϱ 1ᴟ 4 Л ᾼ ′ Ȳ

דצ ⇔ᾼἔ ἤȴ֪Ɫ ᵺ Ȳ╝ ᾎᵒᵑכ ἨṸכ ȴḥצ ẞẔ

ắẞϯѠӖ ♄ ᾼ ȲT Л ϯѠӖ ắϱѠ ′ ―ᾼḃ ᾼҠ

ἤȴ 

ᴟὑщӕе ᾼ ′ ȲẔ ♄ Ể Є ֮ ᴿȲṳ

ыЄЛ֝ȴᵀ╥ṪϚ Ԍᾼ ḥצᶙ ᾼ› Ȳ֪ױ ᾎ ứ ȲϷ

ᾎ ᴷ Ӑ╥ᵡצ ȴӼ ѽ ᾼᴩⱢᾼּנ Ȳ╝ᶺ ᾼѿϯᾼ

ѿ Єᾼ ′ ᵂⱢ҅ῶȴ 

′ ϯрХפּ ♄ ϩ Ở ҒȲҏ ᴼ ῒ Ȳ Ὤ ᴩᾼᴩⱢȲ

ṳ֯Х ҙП∟ ᴟ ֮ϱ ȴщᴥ֯ױ ᶙԓ Ȳ֪Ɫԏ ЛṜȲᴚ

′ ᾼᴩⱢҠ ṷצ ᵒἨ╥ Ȳʌ Б ᵘϩ ױ иἬ

Ҡ ᾼ ᴟ ᵅȴ 

֯ ′ Ở ẞ ֮ϱ ᾼ вȲ ὁӉצ № Ẕ҃ ᾼ

ᴩⱢȲ Ҡ ╥ⱢϠᾨ Ṿᾼ ֮ ȴϚӎ БứȲ ᴞׄדױ ṶȲ

═Ϛứᾼ Ȳᴖᶺ ᾼ ϷИӔה ỞȲ֪ױӉ Л

כ ȴצ ẞ ᾼṪѠ ╥Ԓẞ῏Ȳ ֪Ɫ Ȳ ҟנ

Ҡѿ П∟ ᾼ ȴ 

A כ ԏ Ȳᴖ C ᾼ ֯ϯрХ ᴟХ ҙ Ȳ ‐ C

֮ȴԏ Ẕ ᴩⱢᾼ ӑ῀ȴӐׁשṅ֯ѩ כ Ṹכ П ᾼ ♄

Ȳѹכ Ṹכ ֯ ֮ϱᾼ♄ ṳЛỆứȲ╝ ԏ Ẓ῏ᾼ

ȲЛ֝ד Ὠ כ ȴױҵȲᶺ ḥצ ẞ ′ ὑּֽטẔ

ẃᾼ ԏ Ȳ ╥Ṟ ȳד ԏ ȳњ éé Ȳצԉᴶч ȴ֪ױȲ

М ṿӣњ ếד ԏ ᵗ Ȳᶺ ᵒứ Ẕ ЛЄȴ 

֪Ɫ ′ ếϢ ᾼ Ở Є ȲἬѿ֯֝ד Ϸ⌂ֻ╥Ϣ ȳ

Ṟ ֵᾼ ȲяẔѿ AȳB Ϣ Ɫ ֵȲᵀ֪צ Ѥ  ȲчᴖӦ C

ắẞϢ Д ЄȲ צ Ϣּז ӫȲꜙᴟẘ ′ ȴ צ

╓ҏ ҵᾼ ′ Ϣ ᾼ ἤ− ȲT Ϛ ẃ Ϣ Ӣ♄ Ὼᾼ ′

Ϣ ᾼ ᶴ⇔⁯− ȴֽὨϢ Ὼ ⇔ Ȳḷ ᶶḔṛ Ȳᴖ

Л╥ ᴩ ȴ 

′ Ɫכ ἨṸכ ṳЛ ὔȲ ᾿ Ѡ―ᾼѠᾎ ╥ Ὼᵒ

ᵑȴѿ צ ὑ Ὼ ′ ắ ṛ Ἠ ᾼ ᾓȴ ᴟ ֫ẃ

ȲҠӦ и ẞ ϫи Л ȴЛ ╥ṛ Ἠ╥ ԛΌ֫Ȳ ḥצ ḷ

ϯẃᾼ Ҡכ ẞᾼ ȴ֪ױ ὑ Ϛ Ȳᶺ ᵒứЛ

Ὠȴ 
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′ ᾼד ế ἤצӔד Ȳ ᶺ ᾼ ȲϢ Ḕᴩ Ὼᴟ ′

ẞ№ ᴖ ṛᾼ ȲṸכ Єּפ╥ 1ẞ 2еѐȲכ ╥פּ 3ẞ 4еѐȴ צ

Ҡ ╥ כ ′ כ ᾼ ᵅᾼ ֪ПϚȴ כ ᾼ ᶹї Ȳắ

ẞД ᴩⱢҠ ὔ М ȲἨ╥Ӑṝῧѩ ֵ ֯ ᶹᴖᴾҟ

ȴӭ›צ ќ═ Ȳᵛכ ӭ Ṹכ ₤ ȲἨ ╥֪Ɫ

ϱ ֪Ἤ ȴӑẃҠ ϚḔ Ḗ ȴ 

ғכ иᾼ ὨȲ כ цṸכ ֯ ϱḥצ ẞ

Ȳᵀ ′ ᾼכ ғכ Ь ȲҠ ╥֪Ɫכ ֵᾼ Ȳᴖ

Ṹכ Ь֯ ◕ȴ ὨҠѿӣẃ Ϛ Ὠ̅̅כ ᾼ

Ṹכ ᵅ̅̅ ᾼ ғכ Ҡѿӣẃ ᵅᾼ Ȳ֪ ᴖЬҠ

Ἤ ᾼ ᾬ ȴ 

Ϛ иᾼ Ȳᶺ Ẕ ṳЛ ᶙԓᵒᵑἬ ᾼ PɎpeckɏȲ╥ ҷ Ȳ

Ἠ╥ ′ ֯ Ẕ҃Њ₤ ᾬȴᵀ֪Ɫ П∟ḥצ ẞᵟ ᵂȲᶺ

Ь Ẕ Ɫ ҷ ȴ ӑẃҠѿ ϚḔ Ḗ ȴ 

Ẕ҃ ′ ᾼ֪ ֽ Ṟ″Ṟ Ἠ Ṟ Ȳ М Ẕ

Ȳᵀ֪Ɫ֯ ᴩ Ɫ ṶẂȲ╝Л Ϥᴕ ȴ 

Ṷ ϱȲכ ếṸכ ᾼ ṳḥצ ẞ Ȳ ᾎצϩᾼќ═ᶺ ᾼ

Ȳᵀ ὑ›Ϣᾼד ṅȲᶺשׁ Ь ⱢẒ῏ צ ȴ Ἠ Ҡ

Ӧ ϱᾼ Ȳ Ӑ ЛṜȲѿц Ӑ ẃ ȴ ᴖȲҫϚѠ

Ȳ֪Ɫ ᴯὑṸ ֮ Ȳ Ԉ Ṿȴ ╥ҍщȲЬЛṜѿ ṿṸכ

ẃ ᶼ ϩȴ 

ғכ Ѡ Ȳp=0.0522Ȳ Ὼ ȴ Ϛ Ἠ ╥Ӧὑ ֮ᾼЁ ῑḧȲ

ᾼ Ȳ֪֯ױ ᾬ ⇔ ᾼ ᾓПϯȲ ῏ П

ғכ ᾼ ϯ (Draulans, 1987)ȴ 

Х  ֮ἔ ἤц ἔ ἤ 

иᾼׁשṅ צ ד ȲἬѿӭ›ỮЛ иέȲᶺ ═ ן ד ẃ

 ṅȴשׁ
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г  Ṏ  

ϚȳΩ ӭ ֫ Ṇ  

ᵓӣ ′  http://malayannightheron.blogspot.com/ Ɏ ϮϫϡɏȲӣ

צ ᾼѠה Є иṹ ′ ᾼ╝Ṷц ὍЏᵂПв ȲӉϤ ẞᾼ ′

Ȳֽȸכẞ OOOMⱢẂȲ вϷҔᵶϠᶺ Ὅᾼ ѱȲ ѱȲ

ц Ȳѿ ῂ Є Ḇ Ӧױ ֵҒϠ ′ ȴ Ϡ צ

ᾼϢ ᴞᴩ ϚḔϠ ȲϷҠṿׁשṅ Ғ ԏ⇔ȴ 

Ϯϫϡȳɦ ′ ɧȲhttp://malayannightheron.blogspot.com/ 

ᴖ в ẁᾼӭ ֫ Ṇ Ɏ ϮϫϮȲhttp://ppt.cc./W9Inɏ Ȳ ӭ

῏Ҡ Ṇ Ȳᵫ ᶺ ẞכ ′ ᾼ ȳ֮ ѿц╥ᵡϱϠ ᴥ

֥ ȴӭ›ױṆ ϠẒᴍгϫ Ɏ Ϯϫҳɏȴױҵᶺ

ϠΩ ֤ѱ֤ѱȲױⱢ−ֻᾼּד ЏẓȲҠԛ Ὅᾼ М ᾼ

ϢȲ֤ѱϱצ ᾼ ᾼ Ѡᾎц ᵿȲѿ Ӗ ֯֫ Ṇ ᾼ

Ҡѿ ᾼ֫ ϱ ᾼ ′ Ȳ ϮϫХ╥֤ѱᾼӔч ȴ 
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ϮϫϮȳ ′ ϱӭ ֫ Ṇ  

Ϯϫҳȳ ′ ӭ ֫ Ṇ Ἤן П ȲԚϮᴍ  
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(a)  

(b)  

ϮϫХȳ ′ ֫ Ṇ Ω ֤ѱȲӔ (a)ȳ￼ (b) 

ϡȳ Є Ω  

ᶺ ֯ Є᷅ ᵽכὰϱȲґ ѝ Ω ′ ֫ Ṇ Ɏ

ϮϫгɏȲч ȲБ Ϡ 64⁄֫ Ȳ ЄϠᶺ ᾼ ῏ ȴ Є

10ѣ 11ѡϷὑ ᾪ ϠӐ ′ ṅɎשׁ ϮϫϝɏȲЮ ′ ȳ

ὍЏᵂ ֫ Ω ȴ ϷⱢᶺ ӴϠ ′ Ȳ ẁ

Ἇᶺ ᾼ ′ Ɏ Ϯϫϥɏȴ 
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ϮϫгȳӐׁשṅὑ᷅ ᵽ ЄכὰἬґ П ′ ц֫ Ṇ

Ω ѝ  
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Ϯϫϝȳ Є Ӑ ′  ṅשׁ
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Ϯϫϥȳ ґ Ω Ӑ ′  ṅשׁ

ϮȳЄ ґᾬ  

Ϸ ṅשׁױ ҏ ⇔ᾼ ȲҔ╗֯20106דѣ24ѡᾼЭѡ Ȳ

ᶺ ᾼׁשṅв Ɏ ϮϫϟɏȴѿцМ І ֯ 6ѣ 24ѡ ′

҆Ɏ ҳϫɏ ȴϷ ὧצ цϮӴ ү ῏›ẃ ᶕ ᶺ ᾼ

ȴ Ӗ ᶺ ᾼׁשṅצḆֵᾼ ȲṳצӖ

῀ӐׁשṅȲѿ І Ԉ ᶺ ӻ☼ȴ 
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ϮϫϟȳЭѡ Ӑ ′  ṅשׁ

 
ҳϫȳМ І Ӑ ′  ṅשׁ
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ҳȳ ҖӀ  

Җ ֥ᵂґ Ω ᾼ иЬ֯ МȲҫҵБắ ′ ṅѝשׁ

ґ ὑ ᾼ′ᴓѣґϱȲ ὑӐדἉӻ ȴ  

Хȳῂ  

ⱢϠ ′ ᾼׁשṅȲᶺ ϷҟϠ Њ ᴩ Ṏ Ȳױ ╥ᴯὑ ҖӀ

Єׄ ᾼἅׄ Њȴ Ӧ ϱᴔ ≈ᶑЊỜ ∟Ȳ ᴩϠ ῺẒЊ ᾼ

ṳ ЊὣхФ ȴ ҃ ֢ᴞ ҏ҃ їӭМᾼ ′ Ɏ ҳϫϚɏȴ֯

ẒЊ ᾼ♄ МȲЊὣх ױ вᾼὙ╦ᾬ ḆֵϠצ ȲϷ ′

ḆЄᾼֻốїצ їȴ 

 

ҳϫϚȳἅׄ Њѿ ′ Ɫѻ ᾼӢ Ṏ ♄  

  








































































