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Abstract 

 

Keywords: Bird Banding, ectoparasites, Plumage Variation, Taroko National Park 

 

Since 2009, we started bird banding project at Taroko National Park. During 

these periods, fifty-eight new species have been added into the list of avifauna of the 

Taroko National Park. Most of the new recorded species are winter migrants. Not only 

increasing the bird list, bird banding allows us to collected the measurement data and 

genetic samples and examined prevalence of ectoparasites from the captured birds. In 

this study, we continued bird banding practice in the Taroko National Park and 

collected the ectoparasites from the infected birds. We identified the sex of some 

sexually dimorphic migratory species using molecular techniques, then examined the 

reliability of morphologic sexing. In addition to bird banding, we conducted a pilot 

study, setting up audio recorders in the low elevation forest of the Park to collect bird 

songs or calls to reveal the temporal variation of avifauna in the forest.  

We caught 1579 birds of 49 species this year. Among them, the Anthus cervinus 

was first recorded in the Taroko National Park. We recaptured twenty-two winter 

migrants which were banded in the previous winter seasons. Using molecular sexing 

and examining the photos, we found the plumage coloration was not a reliable traits to 

distinguish the sex of some sexually dimorphic migratory species: some young males 

wear female plumage when just arrive at wintering areas and change their feathers 

into male plumage in spring. Some females exhibit male plumage as they grow older. 

We examined the prevalence of chewing lice, avian pox, louse fly and tick from the 

banded birds. Chewing lice is the most common ectoparasites among these parasites. 

The chewing lice, avian pox and tick is more prevalent in migratory birds, while louse 
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fly tends to be more prevalent in resident birds. The audio recording data revealed that 

the detectability of four altitudinal migratory species was higher in November than in 

October, which is consistent with their winter migration to lower elevation areas. 

With findings from this study, we provide two suggestions for future studies: 1. 

Continuing bird banding program in the Taroko National Park. 2. Conducting research 

on the ecology of large avian species, either raptors or Corvids. 
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Ӑ …ɦԓ Ӣᾬ ʟы е   ɧП

ד4 Ȳ › Ὠכṅשׁד3 ȲӐ в Ӧ Ὅᵂ Ғֵ נּ

֤ Ȳ 210 ȴ Ϡ ἤ ҵȲ ҟᾼׁשṅϷ

Ϡ ֵ וּ╡ҍȲ֯⇔ױ֯ ủ ȲӼצ ֵ Ȳ ӱ

ѿы е Ɫ ᾼМ ȴ ṷ ֯ ֮

Ȳצṷ Ҡ ֯ỏ ȲЛὔ ẞȴ֪ױȲ  ȳ═ ᾼ

ὍׁשṅѠᾎ ὑ в ᴩ ד Ẕצṅשׁ ᾼ ȴ 

в Ȳ ֢֯ Ἰ ᾼ ἤ ȲᴖὑЛ֝

ủ ᾼ ╥ ᾼצ Ȳɪ ᾼ ╓ ᾼ

Ȳѿ Ғ Ϣ ▲ צ ᾼ Ȳҫ вᾼ ӣ֮ȲӼ╥ ֵ ᾼ

Ȳ צ ֮Пӥ Ѡᾎ ὑ ṷ ᾼ ᾃȲяẔ╥Ὼ

ד ₤ᾼᴫ ֮ ȴ 

Ӑ Ṽ ҟ Ὅ ▲ ὨȲ ҟ ֵ ᾼ֮ ═ ᴩ

Ὅᵂ Ȳѹ֯╡ּו Ғ Ὅ ⇔Ȳѿ Л֝ ᾼ ȷ

═ ֥ ҟᾼ ὍכὨȲγ ы ֮ ᾼ ế Ӑ ȴ

ҫⱢ֪ ꜟ ᾼ ╬Ȳὑ Ὅ ╓ ṳ Ҡ ꜟ Ȳѿ

ы ֮ ꜟ ᾼ Ȳɲ Ɫ∟ ד цꜟ ѻ П ᴕȴ  



ԓ Ӣᾬ ʟы е   Ɏҳɏ 

2 

ϡ  П ȳѝ иέ 

 

Ӣᾬ ᾼ  Ȳ ὑ Ӣᾬ Ȳ╥ ᾼ

Џᵂȴ═ ѿ֝דѠᾎ֯֝Ϛ֮ ᴩ ▲ȲҠѿӦἬ ᾼ ᾓȲ

Ḃ Ӣᾬ ᾼ ȴ Ɫ╥ ᾼ╓ ᾬ ПϚȲḷ ᾼ

ֵȳ֢ ֮ М צ иᵉȳѹẔ ế ᾼד ἤ− Ȳ

вᾼҠӣ Ӣ оȲ− ὔ ᾼ ҏכМכ оɎMitra and Sheldon 

1993, Raman et al. 1998ɏȴҒϱḷ ֯ Ӣ ᾬМ╥ѩ ὔ ᾼ Ȳ

ṷ ἤṿ ᾼ ế о ӣẃ Ɫ оᾼ ȴẂֽ

‒ ɎBritish Ornithology Trustɏᴞ ד1966 Ở ᴩᾼᶳЏ ▲ ȲᴟЭ

Ϛᴍֵ ֮ ᾼ ᾭᾓȲṳӦ ṷ ᾭᾓ כ

ᾼѻ Ɏ֪BirdTrends, http://www.bto.org/about-birds/birdtrends/2011ɏȴ 

Ϛ֮ ᾼᾬ ╥Ӣᾬֵ ἤ’Ṏᾼ ϚḔЏ ȴW Ɏ2007ɏ

ᾼ֤ Ȳы е Ԛצ 152 ᾼ ȴ ὑ ₤ Њȳ ἤ

ȳἨ╥ ᾼ Ȳ═ ᾼ Ὅ╥ ▲ḷ ҏ ᾭᾓᾼ Ѡᾎȴᴞ

2009 ᴟ 2014 Ȳᶺד ═ ֯ы ֮ ═ ᴩ ᾼ Ὅᵂ Ȳ Ԛ

115 Ȳל ’Ṏ ∟ȲԚ ὍϠ 97 ȳ6806 ȳ9718 װ ȴ

ẔМצ 24 ╥ы ֮ ᾼ נּ ȲҔ╗ ȳЊḒ ȳМ֮ ȳּמ

ᵄ ȳ֮ Ѥȳ ᶠ ȳ ◊ה ȳ Җ◊ ȳ ᴥ◊ ȳὧѠЄ ȳ

ȳᴊ ȳӪה ȳּמᶠ ȳ ᴊ ȳӪ￼ ȳ′ ȳӪה ȳ ה ȳӥ

ȳ ȳ  ȳ ȳ Ɏ ɏ ȲP ϠἬצ Ὅ ᾼ 24.7%Ɏ24/97ɏȴ

Ϡ Ὅᾼ᾿ ҵȲ֯ ◕ ᾼ ҵ ϭҫҵ ҒϠ 34 ᾼ

Ȳ ы ᾼ ֤ Ӧ 152 Є Ғᴟ 210 Ȳ ӱ Ὅế═
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֯֝Ϛ֮ ᾼ ╥ ҒϚ֮ נּ ᾼ Ѡᾎȴ 

Ὅ Ϡ Ғ ֤ ҵȲ Ҡ Ӧ ӱ ᾼ Ȳ

ᾼ ȳ ᾼ׀♄ ἨײϺ ȳ Ӂ ȳἤᵑה ד ѩẂȳ

֮ᵓӣ иӁᾭᾓȳ ᾼ Ễ ɎBaillie 1990, van Noordwijk 1993, 

Baillie 1995, DeSante 1995ɏȴ֯ ҟᾼ ὍМȲᶺ •ẞẃᴞן֫

ᾼ ȴиέ 2009-2013 ᾼ Ὅּנ Ȳѩ Л֝ Ἰ֮ ᾼ Ὅ Ȳ

⁄ ӱ֯ Ἰᾼ֥ Ѝ Є иѣԌ מּצ Ѝ ᾼ Ὅּנ ȲT М Ἰ

֮ ᾼ ֯ҍủɎ11 ѣᴟ 2 ѣ ɏὙ Ғȴדᴿᾼ ᴩⱢ֯ МḆⱢ

Ὑ ȸ֥ Ѝ ᾼ ȲҬ֯ 4ѣᴟ 10ѣ נּצ ȲҍủɎ11ѣᴟ 3ѣɏ⁄ᶙ

ԓ ҷȷד ֮Ȳ֯М Ἰ֮ ⁄Ҭ֯צ ᵐᾼѣԌɎ10 ѣᴟ 4 ѣɏצ ᾼ

Ὅּנ Ɏῶ 1-1ɏȴ Ѡ Ȳ ֵᾼ Ȳ֯ Ὅ∟ּצפ 10%ᾼ

ד ԛ⇔֫ẞ Ὅ֮ Ȳ ӱᴟюצ и ⇔ҍ֮ ẓצἔ ἤɎ

Ṏ 2013ɏȴ 

 

Ϡ Ὅð֫נּן ҵȲ Ὅ Ἤן ẞᾼᶮ ếᴨ ȳᴓѪȳЀ

ἳѱ ӐȲϷ ẁϠ ȳӢ ế ṅἬשׁ ᾼ֢ Ḋ ȴᵓӣ ד Ὅ

ᾼּנ ếἬן ᾼ֢ ӐȲʌ Б ֯ы ֮ ᶙכ ֵ ֵ ἤᾼ

ד ṅȴẂֽѩשׁ ֯ы ד ᾼᴫ ế ῧᴃȲᶺ Ӧḕѣᾼ Ὅᵂ

Ȳ ᴫ ᾼ ӥ ֯ҍủ ẁϠ ᾼ⇔ҍ ֮Ȳᵀ ủ⁄֪Ɫ

ȲҒϱ ♄ ᴖюצ ᵓӣȴᴖ ᾼ∟דֵ ῧᴃ ֮ Ϡҍủ

ᾼ ᵓӣҵȲϷᵮіϠ ֵ֯ ὭἉ ♄ ᾼ ד Ɏѵ Ṡế Ṏ

2011ɏȴиέ֯Л֝ Ἰ֮ ᾼЍּמ ᶮ ȲЍּמ ᾼ ₤ Ἰ ⇔
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ϱсɎἨ╥ ⇔ϯ ɏᴖ ЄɎ╟Ẉᵩ 2011ɏȴếЍּמ ֝Ɫ ἸиӁ ᾼ

מּ Ȳ ӦᴓѪМ ứ֝ᴯ ᾼиέȲ Ẕ ₤ế ἤП Ὑצ ᾼ …ȸ

₤ Єᾼ ȲẔ ᾬМ ᾬἤ ᾬɎὖ ɏἬᴾᾼѩẂ Ȳᴖ ₤ Њᾼ

Ȳ⁄ậ ֵᾼ ᾬἤ ᾬɎ І ɏȷ   Єᾼ ȲẔ

М ᾼ ἤ Ϸ ЄȲᵀ  ế ἤ ⇔ṳḥצ Ἰ Ғᴖצ о

ɎHsu et al. 2014ɏȴѿ DNA ứ ү ש Ɏ שמּ ɏἤᵑȲ Ӧὑ

ἤẓצἋ ᴓᾼ Ȳ ṿҵ₤Ɫ ᾼү ש МȲצ 28%ᾼ

Ɫ ἤɎ Ṏ 2013ɏȴ דּה ᴨ Ӣ ᾼ Ȳ⁄ ӱ Ӣ

ᾼֵ ἤ֯М Ἰ֮ ȲиӁ  ֯ Ἰᾼ ḥצ ╬ᾼ ᾓȴ

ᾼᴨ Ӣ ▲⁄ ӱ֝Ϛ ֯Л֝ד Ἤ ᾼᴨ ӐМȲҠ

ҏЛ֝ ₤ᾼ Ӣ ȲӼᵛ ѻҠ ╬Л֝ ₤ᾼᴨ Ӣ Ɏ Ṏ

2010Ȳ2011Ȳ2012ɏȴᵓӣ Ὅ Ἤ ᾼЀ ἳѱ Ȳ ᴩ 47 ȳ506

ᾼ ☼ ᾼ ȲꞋᵧ ἤч Ȳ ӱ в ắẞ ☼ ᾼ Ьᵅ

Ɏ Ẉῠ 2013ɏȴ 

  



Ϛ   

5 

 

ῶ ᴟד2009 .1-1 ד2013 Ȳ֢ѣԌ֯ы ᾼ֥ Ѝ ếМ Ἰ

֮ Ἤ Ὅᾼּמ Ѝ ế ӭɎ  ɏװ

 
Ἰ ѣԌ  

 
Ɏеѐɏ 1 2 3 4 5 6 7 8 9 10 11 12 װ  

מּ Ѝ  
              

 ֥ Ѝ  2300-2700 0 18 6 2 13 18 7 33 1 19 0 8 125 

 М Ἰ֮ 1 1000-1200 49 38 2 3 5 2 5 0 0 0 11 35 136 

               
 

              
 ֥ Ѝ  2300-2700 0 0 0 17 11 19 26 60 24 34 0 0 191 

 М Ἰ֮ 1 1000-1200 3 7 10 13 0 0 0 0 0 2 4 6 45 

1Ҕ╗ ῧᴃȳᴫ ế♠ ֮ 

Ɏ ẃ ȸӐ  ṅɏשׁד

 

ᾼ ᴩ Ɫ Ӣ Ἠ ꜟ ᾼ ế и ᵉ

(Gonzalez-Reiche et al. 2012, Ogden et al. 2015)ȴү ᴯὑὧṸ ᾼ

МȲḕצד ֵ ֯ М ү ȲἨ╥ ֯ү ⇔ҍȲҠ ֯

ᾼ МȲ Ϛṷ Ӣ Ἠ Ϥ МἬ ᾼ֮ ȴ֯ ҟᾼ Ὅᵂ

МȲᶺ ═ ắ פּ 2500 ᾼװ Ѐ ἳѱ ӐȲ ᴩ ☼ ᾼ

Ȳӭ›Ữӑ֯ вᾼ М ╬ ☼ ᾼ Ӑȴᵓӣ Ὅ ᾼ

ᴨ ӐȲᶺ Ϸ Ϡ ᴨ Ӣ ֯ в ᾼ ᴩ Ȳ

в דּה ╬ᴨ Ӣ ᾼᾭᾓ ȲѹѿМ Ἰ֮ ᾼ ᴩ

Ɏ Ṏ 2010Ȳ2011ɏȴ 

◖(Poxvirus)Ϸ╥ Мᾼ ṓ (Perez-Tris et al. 2011)ȴМ

ѿц⅜ּדЄ ֯ ד2010 ԓү ᾼ Ὅ ᴯ Ӂ (Ὥ ờȳ רּ
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ṂϢ )Ȳᶺ Ϸ═ ╬ ᾼ Ἠ ẁ ḱ

ȴ 

Ϡϱ ᾼ ҵȲ֯ Ὅ Мᶺ Ϸ═ ן ẞ Ɏtickɏȳ

ᴓ Ɏliceɏế Ɏlouse flyɏ ҵ Ӣ ȴ ҵ Ӣ Ӣᾬד ὑӢᾬֵ

ἤᾼϚ ԌȲצṷ֮ ᾼӢᾬ ▲ Ӣ ԝϚ Ȳԏ╥

Җּ֮ר ἤ ṝϱ᷄ẞᾼᴓ ếᴓ (feather mite)Ȳ 300 БỄ

֤ᾬ ế 50 ѿϱӑ Ễ֤ ῶᾼ (Galloway et al. 2014)ȴ ṷ ҵ Ӣ

ế ѻѿц П צ ᾼӻФᵂӣ(Davis and Cornelius 2013, 

Eeva and Klemola 2013, Davis 2015)ȴ ϠҠ ᾼ Ɏfitnessɏ⇔׀

ɎHõrak et al. 2001, Tomás et al. 2007ɏҵȲϷҠ ⱢẔ҃ ᾼ Ю-

Ẃֽ ȳ ớ ӢᾬἨ ◖ ᾼכ Ȳ ц ᾼ

ɎValkiüas 2005, James et al. 2011, Scott et al. 2012, Geller et al. 2013ɏȴצ

ṷ ҵ Ӣ ꜙᴟ Ϣ Ԛ ᾼ ╬ ɎEldridge and Edman 2004ɏȴ 

 

Ӑד⇔ᾼЏᵂв ȲϚѠ Ἃ Ԓ›ᾼ   Ὅᵂ Ȳѿן Ḇֵ

вᾼ ȳ֢ ᶮ Ӣᾬ ӐҵȲṳ ד ὍἬן ᾼ֢ Ӣ

ӐȲиέḷ ֯ в ҏ ᾼᾭᾓȴ Ϡ Ὅᵂ ҵȲӐ Ϸṿӣᴞ

Ȳ Л֝ Ἰ֮ ᾼ Ȳ ы е в ᾼ

ᶮȴ 
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ϡ ṅѠᾎцשׁ   

 

Ϛ ṅ֮שׁ  Ὅ 

 

Ӑ Бὑ ∟Ȳᶙכы е ȳῧ ╜Ἀếῧ Ὥ

֮ᾼ Ὅ Ө ȴ ═ ҟᾼ Ὅ Ȳ֯ ҟỆứ Ὅᾼ֥ ȳ♠

ế ῧᴃ ֮═ ᴩ Ὅȴ֥ Ἰּפ 2700еѐȲѻ Ɫ ὭȲ

Ὅ ѿ ⱢѻȲ ⁄ϱḕϡ ѣ ᴩϚװ ὍȲᵀҍủ⁄Ӈ ֥ Ѝ

ᾼ ᾭᾓ Џᵂȷ♠ ֮ Ἰּפ 1100еѐȲѻ ╥ ӥȲ Ὅ

ѻ ╥ҍủ ᾼ ȲЏᵂ ױ֪ ֯ҍủ ὂ ᾼ Ȳὑ 1ѣᴟ 4

ѣȳѿц 11ѣᴟ 12ѣ ѣԌȲḕѣ ᴩϚװ Ὅȷ ῧᴃᾼ Ὅᵂ ⁄

Ϣϩ ⇔Ȳ ḕѣ ᴩϚװȲϚѠ Ғ Ὅ ᾼᾬ ế ȲϚѠ

Ϸן Ḇֵ֫נּן ȴ ֯ϱ ֮ ḕѣ ᴩ װ1-2 Ὅᵂ ȴ 

ḕװ Ὅᵂ Ҕ╗ϡ ϱрếϡ ϯрᾼ ◕Ȳѻ Ὅ Ɫ ֵ

ᾼЊ₤’Ṏ ȴ Ὅѿ Ȳ ḕװ▐ 6-10 Ȳּנ ḕװᵂ

ᾼ ế ᾼ  ⇔ȴ ẞᾼ иᵑ ᴩѿϯ ᵂȸ(1) ѡ

ế֮ ȷ(2)֯ḕ ᾼ ϱצ ᾼ  ȷ(3) ᴩ֢ ᶮ Ȳ

Ҕ╗ ȳ  ȳ ȳ ȳԓ  ȳ  ȳᶠ ȳ  ȳ ᶮ Ȳṳ

ᴓȷ(4)ὑ ϯ פּ 20 ulᾼᴨ Ȳ ὑ 600 ulᾼ 100 %

М’׀Ȳẁ∟ DNA ậ ἤᵑ ứиέӣȴᶙכϯԝ ᵂᾼ Ӵᵛὑ ֮

Ὅȴ ᾼן֫ Ȳ⁄ נּ ế ∟ᵛὍ ȴ 
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ϡ  ы е ҵ Ӣ цꜟ ▲ 

 

֯ Ὅ ᵂ МȲ֝ ᾼ ҵ Ӣ Ȳ צ ȳᴓ

ȳ Ӣ Ȳ⁄’֯׀ 100% Мȴ ϠЭדἬ ᾼ ӐҵȲϷ

ҟ ὍἬ ẞᾼ ӐȲ в ṝϱ֢ ҵ Ӣ ֯Л֝ ᾼҏ

ᾭᾓȴἬ ᾼ Ӣ ⁄ ү Є ố ֥ᵂȲẦᵗ ᴩ Ӣ

ᾼи  ṅȴשׁ

 

Ϯ  ᾼׁשṅ 

ὑ ᾼ ṅȲשׁ▲ ╥ᵓӣứ ᾼ ▲ Ἠ╥ Ὅ ȴ

ⱢϠ ן Ḇ ᾼ ҏ Ȳᶺ ֯ы е МȲᾘМ е

▐ ᴞ Ȳ Ể ᾼ ȴױ ЏᵂᾼӭᾼȲ╥ᶦ Ϛ

ӂ ȳ  ϢϩѹҠע ן ᾼ Ȳ Ӧиέ ᾼ Ȳ ы

Ѝ ᾼ ᾭᾓȴᶺ ֯ы ᾼᵅ ἸЍ 4 Ȳ ֮

ứ е פּ 20еѐҵᾼ ὭȴѿӀ ẓצᴞ ғ ᾼ ɎDENPA, 

MP-38ɏȲ ứḕщ 6:00ᴟ 8:30ᴞ 2.5Њ ȴⱢ Ғ ᴃṿӣ Ȳ

ᶺ ᴞᴩḂ Ϡẁ Ȳѿϡ Ϛ ᴃẁ ȲK Ҡ═ ṿӣᴟю 30щȴ

ứ ן֫ ᾼ Ȳ ֫ ⅍М ᴩᵒ ȴ 

ᾼ Ԓѿ Adobe Audition Ȳԛ╚ҏ Мצ

ҏ ᾼ иᵒ ҏ ᾼᾬ ȴ Ὅ ȲԒᵔ 500Hzѿϯᾼᵅ

ȲҬ֯ 500~5500Hzᾼ в ᷄ ᾼᾌᶮȴ ḕщ 2.5Њ ᾼ и

כ 30 ◕ Ȳḕ◕ 5и Ȳḕ◕ נּ צה30ּ ᾬҪ ᾼ иȲּנ ḕ ◕
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Мҏ ᾼ ᾬ Ȳѿцḕ ֯ḕщҏ ᾼ ⇔Ɏḕщ 30 ◕ МȲ

צ ҏ ᾼ◕ ɏȴ ẞᾼἬצ ҵȲ ᵑ ֯ Ӫᴘ

ȳה ὔ ȳѹצ ᴩⱢᾼ ȴ  
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Ϯ  Ὠכṅשׁ 

Ϛ  Ὅ 

 

Ϛȳ Ὅᵂ  

ד2015 1ѣᴟ 11ѣȲᶺ Ԛ֥֯ ȳ♠ ȳᴫ ȳ ῧᴃȳӁ♠

ế ֮ ᴩϠ װ22 Ὅᵂ ȲϚԚ 49 ȳ1579 ȳ1869 Ɏῶװ

3-1ɏȴצ 1151 ⱢӐד⇔ Ὅᾼ Ȳ428 ╥ ᴟד2009 ד2014

Ὅ ᾼ֫ןȲᴾӐד⇔Ἤצ Ὅ ᾼ 27%ȴῶ 3-2╥Ӑד⇔ᴟЭἬ Ὅᾼ

ế Ȳῶ 3-3⁄ⱢӐד⇔֢֮ Ὅᾼ ֤ ȴẔМ ȳ ȳЊ ȳ

Ӫ ȳ ᶠ ȳ ὧ ȳ ȳ ȳӪה ế ᴥ◊ ȳṚ ȳ Җ

◊ 12 ╥֯ү ᾼ⇔ҍ Ἠ ȳּמᶠ ֯ү ╥ ȲẔ ᶁⱢ

ү ֮ ᾼ ȴ 

ῶ ֢֮ד2015 .3-1 ᾼ Ὅװ ế ᾼ  

Ὅ֮  Ἰ ⇔Ɏеѐɏ Ὅװ װ     

 28 1 5 105 105 

Ӂ♠  370 2 5 13 13 

ᴫ  980 1 10 34 34 

ῧᴃ 1100 6 21 540 667 

♠  1200 7 31 606 722 

֥  2700 5 18 281 328 

֥  
 

22 49 1579 1869 

Ɏ ẃ ȸӐׁשṅɏ 
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ῶ ד2015 .3-2 Ὅᾼ ế  

װ         
 

װ           

Ѝּמ  257 349 
 

ү  7 8 

מּ  178 237 
 

Њ  7 7 

 168 173 
 

Ѫ  6 6 

′ᴓ  164 155 ה
 

ᶠמּ  6 6 

 126 154 
 

 4 4 

 126 109 ה
 

 4 4 ה

מּ Ѝ  101 112 
 

Њ  3 3 

Ӫ ѝ  70 81 
 

Хᴥ  3 3 

Ѝ  63 74 
 

ᴊ  3 3 

 54 58 
 

ᴎ  2 2 

 28 33 
 

Ӫה  1 1 

  Ӫ22 22 ה 
 

מּ  1 1 

ᴊ ῧ  21 35 
 

ѝ  1 1 

￼Ὥ  19 23 
 

 1 1 

Њ  18 19 
 

ᴥ◊  1 1 

Ӫ  18 21 
 

ү  1 2 

Ӫ  16 19 
 

Є  1 1 

 15 15 
 

Ṛ  1 1 

שמּ  14 16 
 

◦  1 1 

ᶠ  14 16  ￼ᵄ  1 1 

ὧ  12 13  ὦ  1 1 

Њ  11 16  Җ◊  1 1 

 11 11   1 1 

 11 12   1 1 

Ӫᴘ ֥  9 9 ה ȸ49  1579 1869 

Ɏ ẃ ȸӐׁשṅɏ 
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ῶ ыד2015 .3-3 ֮ ֢֮ Ὅᾼ ֤  

   ֢֮ Ὅ  װ
 

Мѝ֤ ֤ צἤ  Ӂ♠  ᴫ  ῧᴃ ♠  ֥  ֥  

    Phasianidae דּ
     

ᴎ  Bambusicola thoracicus צṸ    
  

2 
 

2 

    Megalaimidae דּ
     

Хᴥ  Megalaima nuchalis צ   3 
    

3 

ᵄ     Laniidae דּ
     

￼ᵄ  Lanius schach    
  

1 
 

1 

    Vireonidae דּ
     

 Erpornis zantholeuca   3 ה
 

1 
  

4 

ѵ     Monarchidae דּ
     

ὦ  Hypothymis azurea צṸ  1  
    

1 

    Hirundinidae דּ
     

◦  Hirundo tahitica   1 
    

1 

ὧѠѪ  Culicicapa ceylonensis    
  

6 
 

6 

 ᶠЍ     Aegithalidae דּ
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   ֢֮ Ὅ  װ
 

Мѝ֤ ֤ צἤ  Ӂ♠  ᴫ  ῧᴃ ♠  ֥  ֥  

מּ Ѝ  Aegithalos concinnus    
 

53 18 41 112 

    Troglodytidae דּ
     

 Troglodytes troglodytes צṸ    
   

1 1 

    Pycnonotidae דּ
     

Ӫ  Spizixos semitorques צṸ    4 2 15 
 

21 

ȳӪ ӻ Pycnonotus taivanus X P. sinensis    
 

1 11 
 

12 

מּ  Hypsipetes leucocephalus צṸ    
  

1 
 

1 

    Pnoepygidae דּה
     

ү צ Pnoepyga formosana ה    
   

2 2 

    Cettiidae דּ
     

 Abroscopus albogularis    1 8 6 
 

15 

ὧ Ɏ ɏ Cettia canturians    5 8 
 

 13 

Њ  Cettia fortipes צṸ    
 

5 2 
 

7 

Ѝ  Cettia acanthizoides צṸ    
 

33 
 

41 74 

◊     Phylloscopidae דּ
     



Ϯ  Ὠכṅשׁ 

15 

 

   ֢֮ Ὅ  װ
 

Мѝ֤ ֤ צἤ  Ӂ♠  ᴫ  ῧᴃ ♠  ֥  ֥  

ᴥ◊  Phylloscopus fuscatus    
   

1 1 

Җ◊  Phylloscopus borealis    
  

1 
 

1 

    Locustellidae דּ
     

ὧѠЄ  Acrocephalus orientalis    
  

1 
 

1 

    Locustellidae דּ
     

ү  Bradypterus alishanensis צ    
 

1 1 6 8 

    Paradoxornithidae דּ
     

ῧ  Fulvetta formosana צ    
   

35 35 

מּ  Paradoxornis webbianus צṸ  33  
 

85 117 2 237 

    Zosteropidae דּ
     

′ᴓ צ Yuhina brunneiceps ה   5 
 

65 45 49 164 

 Zosterops japonicus  63  7 3 100 
 

173 

    Timaliidae דּה
     

Ѝּמ  Stachyridopsis ruficeps צṸ  7  1 255 59 27 349 

Њ  Pomatorhinus musicus צ  1  
 

10 5 
 

16 
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   ֢֮ Ὅ  װ
 

Мѝ֤ ֤ צἤ  Ӂ♠  ᴫ  ῧᴃ ♠  ֥  ֥  

     Pellorneidae דּה
     

 Schoeniparus brunnea צṸ    
 

1 
  

1 

    Leiothrichidae דּה
     

צ Alcippe morrisonia ה    
 

117 9 
 

126 

ү  Ɏה Ӫהɏ Garrulax morrisonianus צ    
   

22 22 

Ӫᴘ צ Heterophasia auricularis ה   1 
 

7 1 
 

9 

Ɏה ɏ Liocichla steerii צ    
  

9 49 58 

    Muscicapidae דּ
     

ᶠמּ  Muscicapa ferruginea    
   

6 6 

Њ  Brachypteryx montana צṸ    
  

 3 3 

ү  Myophonus insularis צ    
   

1 1 

 Calliope calliope    2 3 6 
 

11 

￼Ὥ  Tarsiger johnstoniae צ    
   

23 23 

ᶠ  Phoenicurus auroreus    1 1 14 
 

16 

    Turdidae דּ
     



Ϯ  Ὠכṅשׁ 

17 

 

   ֢֮ Ὅ  װ
 

Мѝ֤ ֤ צἤ  Ӂ♠  ᴫ  ῧᴃ ♠  ֥  ֥  

Ӫ  Turdus pallidus    1 
 

18 
 

19 

 Turdus eunomus    
  

4 
 

4 

    Motacillidae דּ
     

Ṛ  Anthus cervinus    
  

1 
 

1 

 Anthus hodgsoni    
  

33 
 

33 

    Emberizidae דּ
     

Ӫה  Emberiza tristrami    
  

1 
 

1 

Њ  Emberiza pusilla    1 
 

18 
 

19 

 Emberiza spodocephala    11 7 136 
 

154 

    Fringillidae דּ
     

ᴊ  Pyrrhula erythaca צṸ    
   

3 3 

ү ש Ɏ שמּ ɏ Carpodacus formosanus צ    
   

16 16 

ῧ     Estrildidae דּ
     

Ӫ ѝ  Lonchura striata    
 

1 80 
 

81 

ѝ  Lonchura punctulata    
  

1 
 

1 
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   ֢֮ Ὅ  װ
 

Мѝ֤ ֤ צἤ  Ӂ♠  ᴫ  ῧᴃ ♠  ֥  ֥  

֥  ֢֮ Ὅװ    1 2 1 6 7 5 22 

 ֢֮ Ὅ   5 5 10 21 31 18 49 

  ֢֮ Ὅ Ɏ  ɏ   105 13 34 667 722 328 1869װ

Ὑȸи …Ṽ ϜỨ Ɏ2014ɏȴ 

Ɏ ẃ ȸӐׁשṅɏ 
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Эד⇔ᾼ Ὅᵂ Ȳ ҒϚ ы е נּ Ṛ ȴṚ

╥ү ֮ Л ᾼҍ ɎϜỨ 2014ɏȲᶺ ὑ 11ѣ 11ѡ֯♠ Ὅ

ẞϚ Ṛ Ȳ ᴓᴥᵒ Ȳ ╥ ϚדᾼṸכ Ɏ 3-1ɏȴ 

Ϡ נּ ҵȲҫצ ᾼ Ὅּנ ȸ6ѣ 20ѡ֯ Ἰּפ 2700

еѐ֥ ὍϚ ᴥ◊ ȴ֯ы е вȲᶺ ֯ ד2014 10

ѣ 18ѡ ♠ὑװ ὍẞϚ ȴ ᴥ◊ ֯ү ╥ ᾼҍצ Ἠ

ɎϜỨ 2014ɏȲᶺ Эד Ὅᾼ ὑ 6ѣϯעЬӑ ү ȲчᴖЛ

֮ҏ ֯ Ἰᾼ֥ ЍЍ ȴὭ Ⱶ ϢɎ2011ɏ ֝Ɫ◊ ᾼדּ

ҍ ◊ה ὑ 6ȳ7ѣҏ ֯ Ἰ 3500еѐᾼ ЍЍ ȴױ ╥ᵡ ӱ

צ и◊ ᾼדּ Ҡ ֯ү ἸЍ ứỰȲЬצ∕Ḇֵ ȴ 

Ӫה ֯ү ╥ ᾼצ ɎϜỨ 2014ɏȲ֯ ы е вȲ

֯ ד2009 12ѣ֯ ῧᴃצϡ ᾼ Ὅּנ ȴЭד 4ѣ 12ѡᶺ ֯♠ ϭ

ὍϚ Ȳ ӱצṷ ֯╡ủ Ϸ ȴױҵȲ10ѣ 10ѡ֯

♠ ὍẞϚ ὧѠЄ Ȳ ҟ֯ы ᾼ ▲ ᵫМ ḥצ נּ Ȳ

ד2013 10ѣ 9ȳ10ѡ֯ ῧᴃиᵑ ὍϚ ȴ 

9ѣ 11ѡᶺ ֯♠ ὍϠϚ ￼ᵄ Ȳ ╥ᶺ ֯ы е в

Ϛװ Ὅẞ ȴ ￼ᵄ ֯ү ╥ ᾼ ȲT ֵҬҏ ֯ᵅ Ἰ֮ Ȳ

ҟ֯ы ᾼ ▲ ᵫМ ḥצ נּ Ȳ ד2013 12ѣ 8ѡ֯ Ѐ

ү֮ נּ ȴױҵȲᶺ ὑ 1ѣ 11ѡ֯♠ ὍẞϚ ѝ Ȳ ѝ ╥

ᵅ Ἰ ӥ֮ ṓᾼ Ȳ ҟ ю֯ы Ѝ М ȴ ╥ ֯Ϛ

Ӫ ѝ М Ȳ ╥ᴞ ד2014 3ѣ 14ѡ֯ᴫ ὍϚ П∟Ȳԛ⇔֯

ы Ѝ נּ ẞ ѝ ȴ 
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Эד 10ѣ 31ѡᶺ ֥֯ ὍϠϚ Ȳ ╥ᶺ Ϛ֥֯װ

Ȳ ҟᾼ ὍЏᵂМȲҬצ ד2011 8ѣ 23-25ѡ֯ Ἰ 3100е

ѐᾼ֥ Ѝ ֮ ὍϠ 5 ȴ 

 

 

3-1. ы е נּ Ṛ Ɏϱ ȸ ȷϯ ȸ

￼ ɏȴṼᴓᴥᵒ Ȳ Ɫ ϚדᾼṸכ ȴ 

Ɏ ẃ ȸӐׁשṅɏ 
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Эד⇔ 1ѣᴟ 6ѣ Ὅᾼ МȲԚצ 16 ᾼ ủ֫נּן Ȳ11ѣ

ᾼ Ὅϭ Ғ 6 ᾼ ủ֫נּן ȴ 22 ן֫ Ҕ╗ 2 ᶠ ȳ2

ȳ1 ὧ ȳ3 ế 14 ȴẔМ ȳ ὧ ȳ1

ế 1 ᶠ ╥֯›Ϛ⇔ҍủἬ Ὅᾼ Ȳ צ⁄ 7 Ȳ ᶠ

ế צ֢ 1 ╥֯ḆנП›ᾼ⇔ҍủ ὍȲצ 6 ᾼ Ὅ-֫ן щ

Б 1000щɎῶ 3-4ɏȴ 

ᾼד Ὅ Ȳ Ϛṷᴓᴥẓצ ϡ₤ἤᾼ Ȳ֯Л֝

₤МȲᴓᴥᾼןᾼ֫װ Ὑצ ᾼḂ ȴ װ Ὅ ᾼ ѱȲṳ ֥иІ

ἤᵑ ứȲ ṷצ ᴓᴥᵒứἤᵑ−Ҡ ἤᵑᵒכ ᾼ ȴẂֽ

֯ ᾼד2013 ᵫМȲᶺ Б ╓ҏ שמּ ᾼ Ἃצ ᴓᾼ Ȳ ѿᴓ

ᴥᵒ ἤᵑȲױ כ Ὼ 30%ᾼ ᵒⱢ Ɏ Ṏ 2013ɏȴ֯

ᶺ Ὅᾼ МȲ ȳЊ ȳ ᶠ ế ╥ ֵȳѹ ֯ᴓ

ᴥẓצὙ ᾼ 4 ȴᶺ Ὅ ᾼᴨ ậ DNAȲѿ Fridolfsson 

and EllegrenɎ1999ɏἬ ᾼѠᾎ ₤ ᴩиІἤᵑ ứȲ ứ Ὅ ᾼἤ

ᵑȴԚᶙכ 596 ȳ73 Њ ȳ72 ᶠ ế 72 ᾼиІἤᵑ

ứȴѩ ѿиІếᴓᴥᾼἤᵑ ứ ὨȲἬצ ᶠ ᶁҠӦᴓᴥӔ ֮ ứҏἤ

Ɏŋ37 ȳ35 ɏȴ֯ 72 МȲṼᴓᴥᵒứẔМצ 40 ȳ34 Ȳ

ᵀиІ ứᾼ Ὠ Ȳצ 3 ҵ ᴥמּצ ᴓѪᾼ Ẕ ╥ Ɏ

3-2ɏȴЊ ⁄╥֝ ẓ Ẓ ҵ ἤᵑЛϚ ȸϚ ҵ ẓצ ᴓ

ᾼ ȲиІἤᵑ ứ Ὠ ╥ ȴҫצ 2 ṼᴓᴥᵒứⱢ ᾼЊ ȲӦ

иІἤᵑ ứᾼ Ὠ Ɫ Ɏ 3-3ɏȴ 
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ῶ ד2015 .3-4 ᾼ ủ֫ן  

/ װ  Ὅѡ  Ὼ֫ןѡ װ   щ  

ᶠ      

A34260 2014/11/22 2015/11/13 2 356 

K37475 2013/11/17 2015/11/15 2 728 

     

A31625 2014/3/9 2015/3/21 2 377 

B26990 2013/11/17 2015/3/20 4 488 

ὧ      

A34117 2014/4/4 2015/3/22 2 352 

     

A30469 2013/2/21 2015/1/11 2 689 

A31393 2013/11/16 2015/2/14 2 455 

A34723 2015/4/12 2015/11/15 2 217 

     

A30010 2012/2/11 2015/3/20 5 1133 

A30017 2012/2/12 2015/3/21 2 1133 

A30168 2012/12/22 2015/1/10 4 749 

A31384 2013/11/16 2015/1/10 4 420 

A31586 2014/1/4 2015/1/11 2 372 

A31600 2014/2/10 2015/3/21 4 404 

A31622 2014/3/8 2015/1/11 3 309 

A31921 2015/1/9 2015/11/15 2 310 

A34215 2014/11/21 2015/11/14 2 358 

A34719 2015/4/11 2015/11/14 2 217 

A59056 2011/12/10 2015/4/11 5 1218 

A59168 2012/1/14 2015/1/10 7 1092 

A59433 2011/12/30 2015/2/14 6 1142 

A59453 2011/12/31 2015/1/11 2 1107 

Ɏ ẃ ȸӐׁשṅɏ 
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(a) (b) 

  
(c)  

 

 

 

3-2. (a) ȴ(b) ȴ(c)иІἤᵑ ứᵒⱢ ȳᵀҵ

₤Ɫ ᴓᴥᾼ ȴ ҏ ᾼּמᴥᴓѪȴ 

Ɏ ẃ ȸӐׁשṅɏ 
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(a) (b) 

  
(c) (d) 

  
 

3-3. (a)Њ ȴ(b)Њ ȴ(c)ҵ₤Ɫ ᴓᴥȳᵀиІἤᵑ

ứᵒⱢ ᾼЊ ȴ ȳꜜ Ὑ ȴЄ ᴓȳϮ ᴓ

ȴמּ ᴓ ȴ(d)Ữӑמּ כ ᴓᾼ ȴᴓᴥ ȴ 

Ɏ ẃ ȸӐׁשṅɏ 

 

╥ы ֮ ֵᾼҍ ȴ֯ᶺ ᾼ  Ὅ ▲ Ȳ֝

Ϛ ֯Ϛ⇔ҍủвᾼЛ֝ѣԌȳἨ╥֯Л֝⇔ҍủП נּןֵ֫−צ ȴ

ϠѿиІѠה ứἤᵑҵȲ Ҡѿᵓӣֵן֫װᾼ ֝Ϛ

֯Л֝ủ ן֫ ᾼᴓᴥ оȴᴞ ד2009 ᶺ Б 882 ᾼ ὍȲ

ẔМצ 596 БᵓӣиІᶾ ἤᵑȷỮӑ ᴩиІἤᵑ ứᾼ МȲצ

95 ὑ װ Ὅ∟ ן֫ ᴟюϚװȴѩ ᴓᴥếиІᾼἤᵑᵒứ ὨȲ
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ṷצ ẓצ ᾼᴓᴥȲᴖצṷ צ⁄ ᴿ ᾼᴓᴥȴ֯ѿиІἤᵑ

ứ ὨᵒứⱢ ᾼ 263 МȲצ 24 Ɏ9%ɏ Ṽᴓᴥ ᵒⱢ

ȴ ṷẓצ ἤᴓᴥᾼ Ҭҏ ֯⇔ҍủᾼ› Ɏ11ѣᴟ ד 1

ѣɏȲ ḷ ╥Ữӑ כ ᴓѪᾼ ҏӢӃד ȴᶺ ᾼ Ὅ ▲

Ϡֵ ד ᴓᴥᾼ ѣ оּנ Ȳ ḷ ֯ы ⇔ҍ ᴓᾼ

╥֯ 2ѣẞ 4ѣȲ ѩ ֝Ϛ ֯֝Ϛד⇔ȳЛ֝ѣԌᾼ ѱּנ ȲᵛҠ

ᴓᴥצὙ ᾼḂ Ɏ 3-4ɏȴᴖиІ ứⱢ ᾼ 333 МȲצ 13

Ɏ4%ɏ Ṽᴓᴥ ᵒⱢ ȴ ẓצ ἤᴓᴥᾼ ֯⇔ҍủв֢ѣԌ

נּצ ȴ ᾼ Ὅ֫ן Ȳᶺ ṷ ᾼ ἤᴓᴥ

Ϸếד צ ȴẂֽ A59056ᾼ ֯ ד2011 2ѣȳ2012ד 4ѣế 2015

ד 4ѣ֢ ϚװȲ›Ẓװ ╥Ӕ ἤᴓᴥȲᵀЭד 4ѣԛ ן֫ Ȳ

ᴓѪБ כ ᾼᴊ ᴥᴓᴥɎ 3-5ɏȴӦ ṷ֫ן ᴓᴥᾼ о ᶮ

Ҡ ᴷȲ ד 5 ∟Ȳ Ởҏ ᾼᴓᴥȴᶺ ֯ ד2009

5ѣἬ ὍᾼϚ ɎA32503ɏ֯ Бצ ᾼᴊ ᴥ ᴓѪȲ

ᾎױ ᴷȲ ֯ Б╥ 5 ѿϱᾼכ ȴ ֯ 2012ȳ2013ế 2014

ד נּן֫צ ȲϷϚ᾿ ’═ ᾼᴓᴥȲӼᵛḷ֯ ד2014 3ѣ ∟Ϛװ

ן֫ Б 10 ȴ 

Эד 11ѣ Ὅᾼ 21 ȲҬצϚ ẓדכצ ᴓᴥȴ ҟ

Ȳ 20 ӕ ᴓᴥᾼ МȲ צ ╥Ữӑ ᴓᾼ Ṹכ ȴ

ᵀᵛṿֽױȲЭוּדӒҍῴᾼ ἤᵑѩẂ( / ד( ὑἏ

Ȳד ȴ 

֥ѿϱᾼ ȲҠѿ ᵛṿ╥ ᴓᴥЛ֝ᾼ Ȳ Ҭӣᴓᴥᵒứ
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ἤᵑЬҠ צ ֵ ȸ ҏӢᾼד ἤṸכ ȲҠ Ӄצ’ ᴿ ᾼ

ᴓᴥᴖ ᵒⱢ ȷᴖד Єᾼ ȲҠ ֪Ɫ ἤἤ ᾼиᾆ ᴖ Ở

ҏ ἤᾼᴓᴥɎGill 2007ɏȴ֪ ױ ֥иІἤᵑ ứế═ ᾼ Ὅð֫נּן Ȳ

ᵗὑᶺצ ἤᵑ ứếᴓᴥ оᶮהᾼ ȴ 

(a) (b) 

  
(c)  

 

 

3-4. A59147ᾼ ȴ(a) 2012ד 1ѣ 8ѡ Ὅ Ȳ

Ɫ ᾼ ᴥᴓᴥȴ(b) 2012ד 2ѣ 6ѡ֫ן Ȳ и

ᾼᴓᴥБ Ở ᴊכ ᴥȴ(c) 20124דѣ13ѡԛ⇔֫ן Ȳ

ᾼᴓᴥБᶙԓ כ ᾼᴊ ᴥȳ ᴓᴥⱢ ᴥȴ 

Ɏ ẃ ȸӐׁשṅɏ 
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(a) 2011/12/10 (b) 2012/4/6 

  
(c) 2015/4/11  

 

 

3-5. A59056ᾼ ȴ(a) 2011ד 12ѣ 10ѡ Ὅ Ȳ

Ɫ ᾼ ᴥᴓᴥȴ(b) 2012ד 4ѣ 6ѡ֫ן Ȳ ᾼ

ᴓᴥЬⱢ ᾼ ᴥᴓᴥȴ(c) 2015ד 4ѣ 11ѡԛ⇔֫ן Ȳ

ᾼᴓᴥБ כ ᾼᴊ ᴥȳ ᴓᴥⱢ ᴥȴ 

Ɏ ẃ ȸӐׁשṅɏ 

 

ϡ  ы е ᾼ ҵ Ӣ цꜟ  

 

Эדᾼ ὍЏᵂМȲϚԚ ╬ᴓ ȳ ȳ ế Ӣ

ᾼ ȴѿ ╬ᴓ ᾼ ֵȲԚ֯ 23 ȳ217 װ ᾼṝϱ ᴓ Ἠ╥
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ᴓ ᾼ ȳᴥ ȴҫҵȲʌ Ϸ צ 6 ╬ ȳ2 ṝϱ ȳ

22 ṝϱ ȴῶ 3-5Ɫ ╬֢ Ӣ ᾼ ế ╬ ȴ 

 

ῶ ד2015 .3-5 Ὅ МἬ ᾼ ҵ Ӣ Ἠꜟ ȲцẔ

ế  

Ӣ  ╬ Ɏ ֥  ɏװ  

ᴓ  Њ (3)ȳЊ (3)ȳЊ (1)ȳЍּמ (16)ȳХ

ᴥ (2)ȳѪ (1)ȳӪה (1)ȳӪ ѝ (3)ȳ

Ӫ (1)ȳ ῧ (4)ȳ′ᴓ מȳּ(2)ה Ѝ

(24)ȳ ￼Ὥ (2)ȳ מּ (44)ȳ שמּ

(3)ȳ Ѝ (11)ȳ (6)ȳ ᶠ (6)ȳ

(53)ȳ (12)ȳ (6)ȳ ȳ(8)ה

(5) 

 23 ȳ217  װ

 (1)ȳ (1)ȳЍּמ (1)ȳ (2)ȳ′ᴓ

 (1)ה

 5 ȳ6  װ

 Ӫ (1)ȳ מּ (1)  2 ȳ2  װ

 Ѝּמ (3)ȳӪ ѝ (2)ȳ  Ӫ(1)הȳ′ᴓ

ȳ(5)ה Ѝ (1)ȳ (1) ȳ (3) ȳ

 (6)ה

 8 ȳ22  װ

Ɏ ẃ ȸӐׁשṅɏ 
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ᶺ ֯ ד Ὅ МȲᶁ ֝ ▲ ᾼҵ Ȳ Ӣ ᾼ ╬ᾭᾓȴ

Ԛד 106 ȳ12956 ᾼ Ὅ ȲẔМצ 54 ȳ1160 Ɏ9.0%ɏ

М ṝϱצᴓ Ἠ╥ᴓѪצ ᴓ ȳ ᵜᾼ ȴѿ Ɏ402

ɏȳװ מּ Ɏ169 מɏȳּװ Ѝ Ɏ100 מɏȳЍּװ Ɏ100 ɏếװ

Ѝ Ɏ58 ɏװ 5 ᾼּנ ֵȲ 5 Ϸ╥ᶺ Ὅ ֵᾼ

ȴ Ҭᴕ Ὅ ֵɎʥ100 ɏᾼװ Ȳѿ ᾼ ᴩ Ȳ

֯ 24.6%Ɏ402/1636ɏᾼ ṝϱ ᴓצ Ȳ ᴩ Єὑ 10%ᾼ מּצ

Ѝ Ɏ15.6%Ȳ100/641ɏȳӪ Ɏ13.4%Ȳ26/194ɏȳ Ɏ11.48%Ȳ31/270ɏȳ

מּ Ɏ10.8%Ȳ169/1562ɏȳế Ѝ Ɏ10.0%Ȳ58/583ɏ 5 Ȳ Ὅ

ֵᾼЍּמ ⁄Ҭצ 4.1%Ɏ100/2433ɏᾼ ṝϱצ ᴓ ȲἨ╥ᴓ

ᾼ Ἠᵜ ȴᶺ ѿᴓ ᴩ ᾼ ⱢẂȲѩ צ ᴓ

ᾼ ȴ֯ 1424 ἤᵑếצװ נּ ᾼ МȲ Ԛצ 875 Ȳװ

Ԛצ 549 ȴᴓװ ᴩ ֯ Ɫ 25.37%Ɏ222/875ɏȲ֯ ᾼ ᴩ Ɫ

29.51%Ɏ162/549ɏȲϡ῏ ɎX2ʦ2.93ȲP> 0.05ɏȴЛ ╥ Ἠ

Ȳצȳ ╬ᴓ ᾼ Ȳ֯ ϱḥצ ȴ ╬ᴓ ᾼ ӂᶁ

Ɫ 16.28±1.11 ɎɜN=222ɏȲ ᴓ ᾼӂᶁ Ɫ 16.32±1.34 ɎɜN=653ɏ

Ɏt-test, t=0.447, P = 0.65ɏȴ ╬ᴓ ᾼ ӂᶁ Ɫ 17.36±1.21 ɎɜN=162ɏȲ

ᴓ ᾼӂᶁ Ɫ 17.35±1.44ᵌɎN=387ɏɎt-test, t=0.173, P = 0.89ɏȴ

Ӧὑ ֵ ╥ Ὅ∟ԛ֫ןᾼ Ȳᶺ ӑ ṷ ᾼᶮ Ȳ֪ױ ᾎ

ѩ ṷצȳ ╬ᴓ ᾼ ֯  ếᶠᴓ ⇔ ᶮ ᾼ ȴ 

Ԛ֯ 28 ȳ101 ṝϱ ȲЄ и ╬ Ҭ֯צю М

Ȳ ֵ ╬ ᾼ иᵑⱢ ɎԚה 17 ╬ɏȳ מּ
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ɎԚ 15 ╬ɏếЍּמ ɎԚ 13 ╬ɏȲẔ ᾼ

Њὑ 6 ȴ 

Ԛҏ ֯ 9 ȳ56 ṝϱȲ ╬ᾼ ᴯЄֵᴯὑ Ɏ 3-6aɏȲ

Ϸצҏ ֯ Ἠ╥ Ể ᾼ ȴצ 50%Ɏ28 ɏᾼ ╬ ╥ҏ

֯ ȲẔ ᶁҬצ ╦ᾼ ╬ȴ֯ ҵᾼ М ᾼ

Ễ ȲꜙᴟҠ ᾼ  .Lachish et al. 2012, Zylberberg et al)׀

2013)ȴ ᴖ ᶺ ֯ы вᾼ  ὨȲṳӑ ἨẔ҃

ᴩ ᾼ Ȳᴖѹᶺ ẞֵ Ὅ֫ןẒװѿϱᾼ

Ȳ֯ ╬ П∟Ь׀♄ Ϛדȳѹ ḱ ҷȴ ֯ү Ữӑ כ

Б῀ᾼ Єꜟ ȲᵀⱢϠḆҒϠ Ṹ☺֮ ◖ ᾼ …ȲЬ ᵓӣ Ὅ

═ᾼѠᾎן֫ ֯ Мᾼ☼ᴩ ᾓȴ 

Ԛצ 26 ȲϚԚҏ ֯ 13 ṝϱȴ Ӣᾼ ᴯЄֵ֯ ȳᴘ

Ể Ἠ╥ ϯѠᾼ Ɏ 3-6bɏȴ֯ 26 ╬ᾼ МȲצ 7 ╥ ȳ6

╥Ӫ ȳ3 ╥ מּ ȳẔ Ҭצ 1 ╬ȴ 

(a) (b) 

  
3-6. (a) ╬ ᾼ ȴ(b) ╬ Ɏּמᴥ ɏ

ᾼῲ ȴ 

Ɏ ẃ ȸӐׁשṅɏ 
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Ϯ  ▲ 

 

Ԛ 4 ứứ ᴞ ᾼ ȲԒ ֯

7-10щ ╝ Ȳצ ẞᾼἬצ ҷ׀ Ȳ ׄ

Ở ȴ װֵ Ьӑ ᶙԓ ḟȴⱢṿן Џᵂ

ᵓ ᴩȲʌ ḕװ ậן ᾼ Ȳḕ3-5щᵛϱЍậ֫ Ȳ

ṳ ȴӦὑ ֯ ᵂ Ь Ӣ╝ Ȳḕ֮ ᾼ щ

֢Л֝דȴԚ֯ ЀɎ Ἰּפ 50еѐɏȳӁ♠ Ɏ Ἰּפ 400еѐɏȳ ѬɎ

Ἰּפ 400еѐɏȳᴫ Ɏ Ἰּפ 1000еѐɏц Ӫ Ɏ Ἰּפ 1500еѐɏ ֮

ᴩ Ɏ 3-7ɏȲϚԚ 104щװȳḕװ 2.5Њ ᾼ Ɏῶ 3-6ɏȴ 

(a) (b) 

  
3-7. (a) ὑӁ♠ ᾼ ȴ(b) ὑ Ӫ ᾼ ȴ 

Ɏ ẃ ȸӐׁשṅɏ 

 

 

 

 

 










































































