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Abstract 

The present project aimed to provide population status of the Formosan macaque (Macaca 

cyclopis) in the Shoushan National Nature Park (SNNP). Total number of the macaque, 

excluded those in the North Military Section (NMS), was estimated to be 1,341 (95% CI: 

1,137-1,544). It was not different from numbers estimated in the past several years, which 

indicated approach carrying capacity. This project surveyed the first time into the NMS, and 

the total number of macaques estimated for the whole SNNP was 1,487 (95% CI: 

1,299-1,675). The average birth rate for 2015 and 2016 were 74.8% and 67.4% respectively, 

which were as high as those in the past several years. The average home range size (AK95%) 

of 4 troops in the NMS was 145.2±67.1 ha., which was lager than troops in other locations in 

the SNNP, and overlap between troops also extensively, indicated a poor habitat condition. 

Due to the lack of habitat diversity, macaque troops in NMS showed no habitat preference as 

in other locations. Results from the health monitoring showed that their Body Condition 

Scoring were mostly good, but human food might increase the score. Six common intestinal 

parasites were found. Herpes B virus was commonly found on adults, and their ectoparasites 

might carry Tsutsugamushi disease, which require attention. No helminthes was found in the 

blood. Simian retrovirus and simian immunodeficiency virus were also tested negative. In 

2016, there was a significant increase in alopecia areata cases, which correlated with a 

increased in stress hormone level. The prevalence of alopecia areata cases therefore might be 

used as an animal welfare index in the SNNP. A risk management plan was developed for the 

SNNP according to these findings in zoonotic infectious diseases. A total of 14 microsatellites 

were selected in the present project to evaluate the genetic condition of the macaques in the 

SNNP. However, despite of the overall inbreeding coefficient (FIS) was greater than 0, 

indicated possible inbreeding condition, the low number of alleles found on each 

microsatellite made the result inconclusive. More microsatellites should be screened and 
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comparison with other populations in Taiwan should be done in order to confirm the 

decreased genetic diversity and inbreeding condition. Lastly, 10 monitoring volunteers were 

trained by this project, and it was suggested that these volunteers should be incorporated into 

the existing volunteer system of the SNNP so regular monitoring on the macaque can be done, 

and valuable information collected can contribute to the management of the macaque 

population. 

 

Keywords: Alopecia areata, carrying capacity, home range, population monitoring, wildlife 

health monitoring. 
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ȳ ӭᾼ 

Ϛȳׁשṅѻס 

Ѝ ᴞ е ӴὑӖכ ד100 12ѣ 6ѡȲ е ṆМᾼ Ѝ₤Ȳ

вẓֵצаᾼ ṳ Ϣѝҭ цᴞ Ӣ ȴ Ѝ֮ ֪ ᾼ ᴯⱵ ֮ᶮȲѿ

ц ◦ ᾼ ⇔ ԈȲ ױ ᾼ цṸ ᾬ Ȳẓֵצ ἤ

ᾬ ᾼ ȴӐ П›Ɫד1989 Ṷ ạ֮ Ȳ ю ᴩ Ȳ ᾬ Ϸ֪ױ

ᴖ ѿ’צẔֵ ἤȲẔМѿ Ɫ ṵ ᾬᾼ҅ῶᾬ ȴ 

Ѝ֮ ᴯὑ Ӏᴫ Ȳ ӻ Ҡ ἤ ПҵȲ Ể Є ϢЀ

Ȳᴞ ד1989 ὍӖ ṿӣ∟ȲӖ ԅ ♄ ц ᾼᵓӣѡ ֵаȲѹ

ц ⇔ ҒȲ Ϣכ ♄ Ӣ ᾬᾼ ֮ ⇔ ȲϢế Ӣ ᾬП ҷ

ҟϠ ᾼׄԓצ ȲҒϱӖ ᾼֻố Ӣ ᾬ᾿ ȲϢ Ӣ ᾬП ᾼ

ᴖ֪טּ Ғȴ 

Ѝ֮ ᾼ   ᾼן ᵂⱢṼ ȴҫҵȲ Ѝ֮ ᾼ

’ṎЛ Ҡ᾿ сӖ Ӣ♄₇ ȲḆ╥Ϣ ╬ἤ Ṯ ᾼ› ȴ Ѝ֮ Ϣ

Ф Ϣצ Ԛ ╬П Ȳ֪ױȲ ц ᾭᾓᾼ

ȲϞⱢ ȴᴞ ד2012 ᵛ═ ᴩ Ӣ Ɏᵶ ȳ♄

ȳϢ … ɏד ṅשׁ ▲ȷӐ ӭ иⱢ ɎᵶҏӢ ȳײ

Ϻ ɏᾼ ȳ ᾭᾓᾼ ȳ ϩɎᵶв ῀ сцῂ ɏϮ

ЄѠ֣Ȳѿן ᶙ ᾼӢ цԓ ἤ ϩᾼ ц сȴ 

Ӑ ᴩгЄЏᵂ ӭҔ╗ȸ 

ɎϚɏȳ ֮ ▲ в ПҏӢ ȳ Ϻײ ȴ 

Ɏϡɏȳ ṅשׁ҉ Ѝ П♄ ц ֮ ȴ 

ɎϮɏȳ ᴩ Ȳׁשᵒ Ѫ П֪כȲ ᴷḂ ȴ 

Ɏҳɏȳ ᴩ Пׁשṅȴ 

ɎХɏȳ ϩῂ ▲ц Ȳ ц ֮ ᵂ ȴ 

Ɏгɏȳ в ϩṆԝ Ȳ с П כ ȴ 
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ϡȳׁשṅѻ ￼ цѝ  

 

ɎϚɏȳ Ѝ в ПҏӢ ȳ Ϻײ  

Ԉế ᴖṕȲ Ѝ╥ ֥ Ӣ ᾼ ȴ֯ Ȳ∟‹ד1989 Ɫ Ṷ

ạ ᾼ ЍȲצ и֮ Ϛ Ӗ ὍȲ ֯БכⱢ Ӏц Ὼ ӀӖ ᾼ

љҵԅ ♄ ֮ Ȳӂѡ ѡЛи ỏ צ ᾼϢⱢ♄ Ȳ֯ ѡ ȲꜙᴟҠṓ

ѿ ᾼ ⅎ Ѝ֮ ȲϢ Б Ϥ ᾼ♄ ϠȲ֯ ד1991 ᴩ Ѝ

֮ צפּ▲ ϫ ᾼ Ӣ (Ὥ Ϝȳѵ ӂȲ1991)Ȳᴞ П∟ᾼד2008 ▲

֯ ᾼ цҏӢ ⁄ ד ȴ 

1. Ѝ ᾼӢ  

Ѝ ᾼ ủ / Ɫḕדᾼ 9ѣẞ ד 2ѣȲӻ ủ ֯ 11ѣế

12ѣȲ ᴟד2014 ᾼד2016 М ῀Ȳ Ѝ֮ ᾼ ҏӢ Ɫ 3ѣẞ 8ѣȴ

Ѝ֮ ᾼ ἤ Ȳ֯ Пד2008-2010 ᴩ ▲ Ȳ Ѝ֮ ᾼ Ѿ╥

ḕד Ӣצ ᾼᾭᾓ( ῠȲ2012)ȴ 

Ѝדכ ѿϚדϚ ῏ỰֵȲᵀ╥ϷצϚֵװ ᾼּנ (Hsu et al., 2001)ȴ

Ѝ ֯ 4 ῴװӢ ᾼѩẂד (Ὥ  Ȳ2007)ȲᴖҖ Ѝ֮ ⁄ֵⱢ 6 ῴ

Ӣװ ( ṃ Ȳ2010)ȴѿӭ›ᾼּנ ẃכȲ Ѝ ᾼҏӢ Ɏḕᴍ דכ Ἤ

Ӣҏᾼ ɏ Ϡ ᾼҏӢד2003 ᵅὑ 50%ҵȲד⇔ҏӢ Є ═֯ 55%ẞ 75%

П Ɏῶ 1ɏȲ ӱ Ѝ ֮ ᾼ Ӣ ϩȲᴖϢ Ҡ ╥ ֪ ПϚȷ

ế ᾼϢ ᾬ Ȳ   ῴװӢ ד ᵅȳӢ

ц ҏӢ ᾼ ᾼ ᶮȲ ᴖҠ   ( ṃ Ȳ2012)ȴ 
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ῶ 1ȳ Ѝ֮ ẞד1998 Пד2014 ᾼҏӢ נּ  

 ⇔ד
ҏӢ ˖ 
Ɏ ˍᴍ דכ ɏ 

ᴕѝ  

1998 56 Ȳ2003 

1999 59 Ȳ2003 

2003 43 Ȳ2003 

2006 63 ȳѵ ׁȲ2006 

2007 63 ȳѵ ׁȲ2007 

2008 62 Ȳ2008 

2009 74 ′ Ȳ2011 

2010 69 ′ Ȳ2011 

2011 73 ′ Ȳ2011 

2012 73 ṃ Ȳ2012 

2013 55 Ȳ2014 

2014 75 Ȳ2015 

 

2. Ѝ ᾼ Ϻײ  

ӭ› ѽ Ѝדכ ᾼײϺ ṅἨשׁ ȲЄֵ ᾼײϺ ╥ Ɏ0

ẞ 1 ȲяẔ М֯ 0 ẞ 0.5 ɏᾼײϺ ȲӦὑ ҏӢᴟדכᾼ МṶӦӕ

Ȳ֪֯ױ ȲҠ֝ ᾼᾭᾓɎײϺȳҷ )ȴ ҟׁשṅ

ӱȲ Ѝ Ϛ ѿ›ᾼײϺ Ȳ Ϻײ ֪Мҷ Ҝ 75%ȲẔ҃ ֪ ȸצ

ЛὙɎ14%ɏȳײ Ɏ5.5%ɏȳϢⱢɎ2.8%ɏȲếӕ ֪ Ɏֽӕ ϺȳӢײ ȳ ȳײ

М◖ȳ ҹȳ ϺɏɎ ′ Ȳ2011ɏȴ֯ 2009ế ד2012 Ϻײ иᵑ╥ 23%ế 22%

П Ɏῶ 2ɏȴῺד Ѝ ᾼײϺ Ȳ ừ Ѝ Ӣ Ϻײ Ɏ39.5%ȷ ṃ

Ȳ2009ɏⱢᵅȲӦὑױ ᾿ ᾼכ Ȳ ȴ 

 

ῶ 2ȳ Ѝ֮ ẞד2009 Пד2014 ᾼ Ϻײ  

 ⇔ד
Ϻײ ˖ 

Ϻײ) ˍᴍ ɏ 
ᴕѝ  

2009 23% Ȳ2012 

2010 34% Ȳ2012 

2011 35% ′ Ȳ2011 

2012 22% ṃ Ȳ2012 
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3. Ѝ ᾼ  

Ѝ ᾼ ӱȲ֯ 1999ẞ Пד2014 Ȳ ֯ЛҔ╗Җ Ѝ Ṷ

ạ П֮ Ȳ 16 Ғẞ ֵ 43 Ȳ֢ ᾼӂᶁ Юὑ 24ẞ 80 (

Ȳ2003ȷ Ȳ2006ȳ2008ȳ2014ȷѵ ׁȲ2009ȷ Ȳ2011ȷ ṃ Ȳ2012)ȴ

ṃ Ɏ2012ɏ֝ ד ֝ ᾼᴷ Ɫ 36 ȴ Ὼὑ ᴷד2014 Ɫ 31 (

Ȳ2014)ȴ 

ד2013-2014 Ԛ 13 ᴩ װֵ Ȳṳ Ҡ‒ᾼ ц כ

Ȳ 13 ᾼ ֯ 26ẞ 67 П Ȳӂᶁḕ צ 44.6 ȴ2013/2014ד

ᴷ ᾼ Ɫפּ 1,383 Ɏ95%‒ ȸ1,153-1,615 ɏȲױᴷ

ṃ Ɏ2012ɏᾼ 1,411 Ɏ95%‒ ȸ1,251-1,592 ɏד ЛЄȲϷế Ɏ2008ɏ

1,247 Ɏ95%‒ ȸ1,096-1,394 ɏᾼᴷ ЛֵȲ ӱ ҟᾼХȳгדМȲ

Ѝ֮ ᾼ оЛЄɎ  1ɏȴ֪Ɫ Ѝ Ɫ⅔ Ȳ  כ

ѻ ắẞҏӢ Ϻײ П Ȳᴖѿḕד 50-70%ᾼҏӢ ẃכɎ ᴾ

פּ 10%ϱϯɏȲ⁄ Ѝᾼ Ӈ דצ ᾼײדϺ ȲИ ᵧ ứᾼ

ȴ֪ױ Ѝ֮ ᾼ Ϻײ ếײϺ ֪‎∕ ȴҫҵȲ═ Ự Лϯᾼ Ѝ

Лᵀ ὔ ᴞ כ ϩц ȳ Ϣ Ӣ ᾼФ …ȲϷ ὔ Ӣ

ᾼᶶ Ȳꜙᴟ ᾼЄ ϺȲײ ӱ Ѝ ᾼӇ ἤȴ 

 

 
 1ȳ Ѝ֮ ɎҖ Ѝ Ṷ ạ ҵɏ ד ᴷ П

ѩ  
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4. Ѝ֮ ᾼ  

ӦὑᴫỴ Ṷ ạ М ᾼᴩⱢῶ ᴞ ϯᾼ ῺȲϷד ѩ ḥצϢ

Ɫ ᾼ Ȳ֪ױȲѿᴫỴ ᾼӂᶁ♄ Ȳẃ ᴷ Ѝ֮ ᴞצ

ԈϯȲҠ ᾼ Ȳԛѿ ᾼӂᶁ Ȳẃ ᴷҠѿ ᾼ

Ɏ Ȳ2014ɏȴ 

ṅשׁ Ὠ ӱȲ ḕ ӂᶁ Ɫ 29.5ɎSD= 9.1ɏе ᴷ Ȳ Ѝԓ Ɏ915

е ȲᵶҖ Ѝ Ṷ ạ ɏּפҠ֝ 31 Ȳ95%ᾼ‒ Ɫ 23.0-47.7 ȴ

ᴖ› Ϯװ ▲ᴷ ᾼԓ ⁄−Ҡ ֯ 40-45 П ȴ֪ױȲ ӭ›

Ҡ ᾼ Ь ֯ Ѝԓ Ҡ ᾼ 95%‒ вɎӼᵛȸ23-48 ɏȲЛ

ᶁБ Ҡ ᾼ ӭϱ ϠȲꜙᴟБ ҏ ᾼ ӭ ֵϠȴ 

֯Ҡ ᾼ Ѡ Ȳ ѿϮ ᴫỴ ᾼӂᶁ 32.7 ẃ Ȳ⁄

Ѝԓ ᾼҠ Ɫפּ 1,014 Ȳ95%ᾼ‒ Ɫ 752-1,550 Ɏ23.0-47.7

ɏȴ Ҡѿ Ɫ╥ Ѝ֮ צ ế ᾭᾓϯȲ ϢⱢ ∟ҠἭ

ᾼ Ɏ֪ⱢᴫỴ вᾼ ⅎ ᴩⱢЛ ɏȴ 

ѿῺẒדᾼ ᴷ ẃכȲ Ѝԓ ӭ›ᾼ Ҡ ╥ 1,689Ἠ 1,717 Ɏ

Ȳ2014ɏȲϷ╥֯ᴷ ᾼ ᾼϱ ɎӼᵛ› ᾼ 1,550 ɏȲꜙᴟҠ Б

ҏ ᴍ Пֵȴ ṷ ҏᾼ Ȳ Ҡ ╥ẃᴞὑ ⅎᾼ Ȳ Ѝ ֮ᾼ

ᾼᴩⱢȳӢ♄Ἠ ᵓӣ Б Ἤצ ϠȲῺדẃ═ ҒᾼỦ Ѝ֮

֣ҵ ᾼ ԈȲἨ Ӕ╥ắẞ Ѝ֮ в Ὲ ế ᾨ ϩἬ ȴ 

ҫҵȲ ṅԛѿϮשׁ ᾼᴫỴ МȲ Ϛ♄ вḥצὨ ᾼ 50

ⱢẂɎҫҵᾼ 48ȳ49 ᾼ♄ в דצ ᾼὨ ɏȲᴷ Ϡ Ѝ֮

֯ḥצὨ ᾼ ᶮϯȲἬҠѿ ᾼ Ɏ Ȳ2014ɏȴ Ὠ ӱȲ Л

657.0 Ȳѩ› ᾓ ɎᵶὨ ɏᾼ ϭюϠ ֵȴױ Ҡ Ɫ Ѝ

֮ ԓ Ӧщ Ἤ ȲѹḥצẔ҃ϢⱢ ᾼ ԈϯȲ ᾼ Єᴷ

ȴ ὨϷ ӱ Ѝ֮ Ὠ ᾼ֯׀ȲṶ ϱϷБ ϠЛюɦЛᴞ ɧᾼЄ₤

ȴ 

 ѿϱ ӱ ֮ᾼὨ ᾼ ἤȲϷ ӱ Ѝ֮ ᵛṿ╥ Ϛ Ӗ Ἠ

ⅎ юᾼ Ȳ ᴖױ֪ ю ắϢⱢᾼ᾿ ȲᵀЬ ד ⇔ᾼắ ὑ‍щ

ᾼὨ Ȳꜙᴟ֪ᴖῶ ҏ ὑᴞ ϯᾼ ȴ 
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Ɏϡɏȳ П♄ ц ֮  

֯ ᾼᵓӣѠ Ȳ Ϡ ᵓӣỵ♂ᵂⱢ ṝ֮ПҵȲ דּ ᾬ ҏ ′

ЄȳὬ ӻ ᾼЄ ȲϷ╥ḷ ᾼ ȳᾲֿבȳԅ ế ϱ ỏ ἬɎὭ₇ Ȳ

1999ɏȴᴖ ЍḔ ȲѤ ȳ Ѥ Њ Ϸ ᵓӣ Ɫ Ȳ Ϣ Ԛṹ

ȴ 

ד2006-2007 Ϯ ֯ ◙ׅѤ ᾘ ᾼ ᴩ Ɏѵ ׁȲ

2009ɏȲ Ὠ ҃ ᾼ♄ −ЊȲҬצ 30е ҿҢȲ╥ вẔ֮҃ ᴞ ᾼ

1/3ẞ 1/2П Ȳѹ Ѿᶙԓ ȲЛ Ȳ Ԛ֝ᵓӣѤ Ṇ цẒ ᾼ

Ὥ Ȳ ἒױП Ь╥ иὙȲѿ ☼ ᾼѠה ᴩῈ ᵓӣȲẂֽȲ

ᾼ ֯ ‏  ♄ ȲẔ҃ ᾼ ⁄֯ Ể‏  Ɏֽ ҖѠᾼɏ‏◙

ὭМ ∕ȲἨ╥ ‏  Ϛ◕ ᾼѤ ϱ ∕ ᾼ ȲП∟Ȳ

И Ϥ ‏  ♄ ȴ 

› ṅϷשׁ ӱȲ Ѝᾘ Ѥ Ӣ♄ᾼ ᾼḕѡӂᶁ♄

Ɏ5.7-8.9 е ɏ ḕѡӂᶁ Ɏ1.8-3.1kmɏ ѩẔ֮҃ ᴞ Њ−ֵȷᴖ

ѹצ в юɎ ɏȲẔ♄ ЊȲᵀ ♄ ֵȳ

и ᾼ (ѵ ׁȲ2009)ȴЄ ѹ МᾼϢⱢ ẁᾼ ᾬȲ ╥ṿ ЍѤ ᾘ

Њ♄ ц ᾼѻ ֪ ȲᴖϢ ᾼ ᴩⱢ╥ Ѝ ḟứѡ

ԅ ֮ Ἠ ỏ֮ ᾼ ֪ Ȳ ӱϢ Б ᾼѡ ♄ ה

(ѵ ׁȲ2009)ȴ 

ȲҫҵϚד2013-2014 ṅѿשׁ GPS Ϯ ᴫỴ ᾼ♄ (

Ȳ2014)ȴ Ὠ ӱȲ Ϯ ᾼӂᶁ Єᾼ♄ Ɫ 58.6е Ȳѩ› Ѥ

ᾼӂᶁ Є♄ ᾼ 31.4е Ϸ ῺЄϠẒ ȴ ♄ᾼױֽ Ь Њ

ὑừ Ѝ֮ ᾼ ♄ 83.8-97.3е ( Ҡ Ȳ1999)Ȳᵀ ֝ Ӣ♄֯ ᴯ

Ⱶ ֮ᶮᾼ Ϝ ᾼ ♄ פּ 64.8е ( ІὺȲ2003)⁄ד ᴿȴ Ϸԛ

⇔ ӱ Ѥ ᴩⱢ ϱᾼה ȲᴖᴫỴ Ὼᴞ ϯᾼ

ᴩⱢῶ ȴṶ ϱȲ֯ ᴫỴ ᾼ МȲ ᾿װ ӭ ᾼ ȲϷ

ḷ Ϣ ᾼҏ ẓדצ ᾼᶹїȲϷד Ȳ Ѥ ᾼ Л ἢȳ

ѻ ῺϢ ᾼᴩⱢ ה ꜙЄȴ 

֝ Ȳḕד צ ϫ ᾼװ ẞ ЍѿҵȲꜙᴟ Ϥ ҙ⅜ЍѿҖᾼӀ
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Ȳ Ϡю ֯ ᾧ ᾼ ắ ἨײϺПҵȲ ḷ ᾼ Ȳ

Ӏ╜Ἀ♆ ȷѿ ד2005 3ѣẞ ד2009 7ѣⱢẂȲӀ╜ἈԚ 158 ȳ

222 צȲẔМװ 40 Ϡ Ɏװ104 ю ȳװ2 ֵ ȷӂᶁװ6 ɏװ2.6

( ӀϢ …Ḃ ∂ Ȳ ᴞȸ ȴ2009)ȴ ṷ ֵⱢỦ Ȳצ

ϮȳẒ Ϛ ♄ Ȳ П ֫ Ѝ֮ ԛ Ὅȴᴖ ȲӀἈԚ⇔ד2016

–ϤӖ׃ ᾼ Ԛ 14 )װ ẃ Ɫ Ӏ╜Ἀ ᶝ)ȴӦὑ ЍⱢӀ

ἬҔ Ȳ Ѝ ╥ ϤӀ Ȳ ═ ҒȳѹכⱢ ᾼ Ȳ⁄ צ

ᶮכӀ Ȳ Ӗ Ӣ♄ᾼ ѿ Ȳ ∕ṳ Ṯ

оȴ 

֯ ֮ Ѡ Ȳ› ṅשᾼׁד2013-2014 ӱȲϮ GPS ᾼ 48ȳ49ȳ50

♄ вᾼ 10 ₤Ɏᵶ ᾬ ц∂֮ɏМȲ Ϡɦ ₤ɧ֪ⱢἬ

ᴾ ыЊȲứᴯ ѩẂҠἕ ҵȲẔ҃ ₤ᶁצЛ֝ ⇔ᾼᵓӣɎῶ 3ɏȴ

ᴖṕȲ ɦὨ ɧ צ Ὑ ᾼ ֻȲᴖ Л ᵓӣɦ І₤ɧᾼ

Ɏῶ 3ɏȴ 
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ῶ 3ȳ GPS Л֝ ֮ ₤ṿӣῶ 
ὑ ד2013 11ѣМẞ ד2014 3ѣ ứᴯ ֢֯ ПѩẂȲѿц֢ ֯Ϯ

AK95֥ Ɏּפ 158.6 haɏвἬᴾᾼ ѩẂȴ ҅ῶ ֻᾼ Ȳ

ᴊᴥ ⁄҅ῶ ᾼ ȴ 

₤ ҅  (%) ỏ (%) ѡ (%) Ἤצ (%) 

Ὠ  Ὠ  29.5 45.3 35.4 37.4 

≈ד ð Ὠ ð⌡╡⁴
ù⁶ϢᾰðЍ▬ Ὥ 

≈ד 1₤ 25.0 31.9 25.6 26.9 

Іð ð Ḏùᾰ
ҁ Ὥ 

І₤ 14.7 3.9 7.7 7.0 

≈ד ð ֥ ù◦ ð
Ὠ ù⌡╡⁴ Ὥ

ɎϢЏὭɏ 
≈ד 2₤ 12.0 2.3 11.4 9.6 

Є ð Ὠ ù⁶Ϣᾰù
Ѝ ð ϮϿ Ὥ 

Є ₤ 10.4 9.4 8.0 8.3 

֥ ðד≈ ùЄ Ὥ ֥ ₤ 6.6 0.3 11.0 8.8 

∂֮ ∂֮ 1.2 1.6 0.7 0.9 

ð ֥ ùЍ ỵ
 

₤ 0.4 5.2 0.2 1.2 

ẛᴎὭ ẛᴎὭ₤ 0.2 0.0 0.1 0.1 

ð Ὠ ùѮῧ Ὥ ₤ 0.01 0.0 0.0 0.0 

֥  
100.0 100.0 100.0 100.0 

158.6 ha 307  1,232  1,539  

 

иέ⁄ ϚḔ › ɦὨ ɧȳɦד≈ 1₤ɧếɦ ɧ3 ₤╥

ἬὙ ֻᾼỏ ȲἬצỏ צ ϥכɎ82.4%ɏ ֯ 3 Мȷᴖ

ɦὨ ɧếɦ ֥ ₤ɧ⁄╥ ֻᾼѡ ♄ ế ȲᴾἬצѡ ♄ ῺХכ

Ɏ46.4%ɏᾼ Ɏῶ 3ɏȴЛ Ȳ ᴖṕȲѡ ♄ ᾼ ֮ ֻἤɎἨ Ӎἤɏ

Лֽỏ Ὑ ȲẂֽȲѡ ♄ ᴿѾ ɦ І₤ɧצἬ Ȳᴖỏ ⁄ᴿѾ

ɦ І₤ɧȳɦד≈ 2₤ɧếɦ ֥ ₤ɧȷ ӱȲ ṷ ֯ѡ ᾼ♄

ṳḥצыὙ ᾼ ἤȲᴖ╥ ӂᶁᾼṿӣ֢ ₤Ɏɦ І₤ɧẂҵɏȴצ

ᾼ╥Ȳɦ І₤ɧᴿѾ╥ ѡỏ ᶁЛыᵓӣᾼ Ȳ ӱẔṳ‍ ᾼ

Ȳᴖ в Ḇ ֥ᾼ ֮ Ғ Ȳ⁄Ҡ Ԓ ᵅ ױ ᾼṿӣȴ 



9 
 

 

ɎϮɏȳ Ѝ ᾼ  

Ѝ֮ ֪Ɫ ỰӖц ⅎПФ Ȳ֪ױ ҒϠϢ Ԛ ╬

ᾼ ȴⱢṮѦ Ἤ ПϢ Ԛ ╬ ╬Ϣ Ȳ Ϡ֯ Ӗ Ф

֮ Ғ Ω Ȳ ѦӖ Ἠ ПҵȷҫϚ ᾼЏᵂⱢϠ

ῂ вἬ ╬Ἠ ᾼϢ Ԛ ╬ ц ṷ ╬ᾼ֪ Ȳṳ ᴖ

ạ ṷ֪ ѿ ᵅϢ ╬ ṷ ᾼ֚ ȴ 

  ᾬӦὑ Ϣ П ῺȲד… Ӣ Ꞌ‍ ᾼ ᴿȲἬ

ѿ ╬   ᾬП Ϸ ⱢϢ Ԛ ╬ (Wallis and Lee, 1999)ȲἨ῏Ҡ

ѿ …‍ Ὼᾼ ╬Ϣ ц   ᾬ Ȳ (Renquist and Whitney Jr, 

1987)Ȳֽ ᵍꜟ ѽ ◖Ɏsimian immunodeficiency virusȷSIVɏцϢ ᵍꜟ ѽ

◖Ɏhuman immunodeficiency virusȷHIVɏ(Huet et al., 1990)ȴԛ῏Ȳ  

Фד оП   ѻ ϤϢ ṝ ∟ȲἏἏ Ḇכ П (Wilson, 1995)Ȳ

ẔМ ֤ᾼẂІ ד1981 П HIVȴ֯ ‍☺ ₉ Ḙ ѿ⁮ᾼ֮ Ɫ ◖

ᾼԓ ╬МїȲ֯ Ẓ SIV ᾬ ⅜ ᴖ ╬Ϣ (Gao et al., 1999)ȴ 

ҫϚ ẂІ╥ Ἤ П B ◖ɎCercopithecine herpesvirusɏȲ Ɫ

B ◖Пᴞ ѻȲ М ҏ ╬ B ◖П Ҕᵶ ᾈ ɎMacaca 

mulattaɏȳ ẃ ɎMacaca fascicularisɏȳ ᶠ ɎMacaca arctoidesɏȳ ᶠ ɎMacaca 

nemestrinaɏȳ ɎMacaca radiataɏȳѡӐ ɎMacaca fuscataɏц

ɎMacaca cyclopisɏ(Weigler, 1992ȷ ᶳȳ Ȳ2005)ȴὑ ῂ МȲ ╬

ѻה Ɫ ἤ ⁶ Ἠ Ӣ иᾆ Ἤ Ȳכ ╬П Ἠ

‍ ПЀ ἨӢ ֽѲ цЀ Ѭᾚȳ ц ᾣ(Huff and Barry, 

2003)Ȳᵀ B ◖ ╬Ϣ Ȳ ◖ Ἃ Ể –Ӝᴟ ᴖ∟ᴟ

Ȳᴖі ᾣꜙᴟ  Ϻ(Cohen et al., 2002)ȴײ

ϱ Ẓ ╥ѿ   ᾬⱢ ѻȲṳ Ẕ Ở ѻᾼ ἤ ᵅȲ

ᵀ╥ ╬ᴟϢ Ȳ⁯ ᾼײ ὨȷדчᾼȲ   ᾬϷҠ ֪Ɫ ╬

ѿϢ Ɫ’◖ ѻᾼ Ȳᴖ כ ᾼ (Wolfe et al., 1998)ȲֽЊẐ

◖Ɏpoliovirusɏ Ɏtuberculosisɏ ╬ ҵ Мᾼ   ᾬṳ

Єכ Ϻ(Dowdle and Birmingham, 1997, Wolfe et al., 1998)ȴҫϚѠײ ȲӦὑϢ
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  ᾬצ ֵԚ ᾼ Ȳ֪ױ   ᾬḆҠѿ Ɫ Ṇ Мᾼ›

ᾬ Ɏsentinel species)(Wolfe et al., 1998)ȴ֯נ ד1914 ṅ╓ҏ֯Ͼṭשׁצ ᾼỰ

Ӗ Ӧ ᵳמּ ᾼײϺ Ȳẃ ᾼ Ὥ₤ ᾼ ӢȲᴖṪ ҅ד

ꜙᴟ Л῀ כ ᾼ Ɫᴶȴ1956֙֯ד⇔ ᾼ ₤ ◖ Kyanasur 

Forest virusȲ ╥֪ⱢЄ ᾼ bonnet ц hanuman ╬ױ ◖ Ϻײכ

ᴖ (Wolfe et al., 1998)ȴ֯‍☺ᾼṼᾌἮ ◖ꜟ ᾼ Ȳ ╥ נ

Ϻᾼᾬײ Ȳᴖ∟ԛ ╬ᴟϢ ῂ М(Morell, 1995)ȴ֪ױ ὑ   ᾬ

ᾼ Ȳ ϠҠ ṮϢ Ԛ ᴟϢ ῂ Ȳѿц Ɫ ᾼ

Ṇ ҵȲ֝ ὑ   ᾬᾼ’Ṏц ЏᵂϷ צ Єᾼ ȴὑ 103

Ἤד ᴩП ▲МȲᵛ Ѝ ṓП 7 Ӣ ᶁⱢϢ Ԛ ╬

Ӣ Ȳ ӱ ╬П Ӣ ẓצ ⇔ᾼϢ Ԛ ᾼ֚ ἤȴҫҵ

Ӑׁשṅ Ӽὑ ד103 ᴩ B ◖П Ȳ Ὠ ֯ 40 МȲ 

37 ᵧ B ◖ᶼ ἤȲ ἤ 92.5% Ɏ95%‒ : 84.3-100%)ȲẔ

Мדכ Ɏn=35)П ╬ Ɫ 100%Ȳ ṷ Ὠ ӑẃΩ Ṏц М

П ṮꜟᶁⱢ Пּד ȴ 

Ϡ ╬ҵȲῺדẃ Ѝ֮ Ӽצ ֵ ẞẓצ ᾼ Ѫ

Ȳᵀױ Ѫ П ֪ ЬЛὙȲ֯Ϣц‍Ϣ   ᾬМȲ Ѫ╥

Ϛ ᾼӢ ȲᴟЭЬצ ֵӑὙᾼ ц ạỮ∕ (Novak and Meyer, 

2009)ȴ ҟצ Ԍᾼѝ ‍Ϣ   ᾬ֯ МП Ѫ ֪(Steinmetz 

et al., 2005, Steinmetz et al., 2006, Beisner and Isbell, 2009, Novak and Meyer, 2009, 

Kroeker et al., 2014)Ȳ ᴖ ҵ Ȳד ṅשׁ Ь ד ѽȴ 

Ѫᾼ ҠṼṝה ֢ ᴯПѪ циӁ ᴩи Ȳ ҟϷצ Ԍׁשṅ

ҏ ѪПи ᴷṆ ȴѿ ᾈ ⱢẂȲ ṓᾼ Ѫ ҠиⱢה 1)ԓṝἤᶙԓ Ѫȷ

2)ԓṝἤѪ ȷ3) ᾛἤ ἤ Ѫȷ4)ɕ ἤ ѪȴҫҵӼҠṼ ѪП  

иⱢ ѪɎ ὑ 3 ѣ)Ȳ  ѪɎ Ѫ Юὑ 3 ѣᴟ 24 ѣП )ц
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Әϵ Ѫ(Novak and Meyer, 2009)ȴ ѪП ֵ֪аȲẔМ ṓᾼ֪ Ҕ

ᵶȸ 

1.ᴞ Ѫȸ ֵᴞ ֪ דֽ цủ Б Ҡ Ѫ Ӣ  ȴ 

2. ֪ ȸ Ӣ Ἠ ᾬ ᾼ ѽ Ɫ╥ ѪᾼϚ ֪ІȲᵀ ὑ

Ѫ Ӣ ᾼ ᾬ цẔ ạᾼϠ Ь Л ȴ ȳ Ӣ Dц Ӫ ╥

ắ ᾬ ȴ ᴖȲ ṷа юἨ ֵᶁ Ѫ Ӣ  כ ȴ 

3. иᾆҷ ȸ ᾼ оБ Ɫ Ѫᾼѻ ֪ ȲЄ ⱢϢ

Ἤ῀ᾼẂІⱢ ἤ Ȳ ѻ ֪ ╥֪Ɫ ֪ Ѫ ἤ ᾼ҅ ᾬ

dihydrotestosterone Ȳᴖ Ѫ ᾼӢ  ṳ Ѫ Ȳ

֯ ᾬ ṳӑ ȴᵀ╥Ьצ ֵ Ҡ ѪȲᴖ֯

Ԍ ṓᾼ ֪Ɫᵅӧᾭ ғ Ȳ ϯ₣ Ἠ ϱ ᴖ ϱ ӫ

ғ ѿц Һȴᵅӧᾭ ғ ᾼ Ѫ Ϸ ֯Є ȳּמѪ ц

Ȳᴖ֯ ӧᾭ ᾙ ∟ᶁẓצṏֻᾼ ȴ ϱ ӫ ғ ϭ

ѫ Ȳ֯ѴҠ ἤ Ѫȴ Һ цӢ ∟ ᾼ Ѫ ӢὑϢ

ц ֵ ᾬȲ30-50%ᾼ Ѕ֯Ӣ ∟Ҡṓ ᾼѪ Ȳᵀױ Ɫ ἤ

ᾼ ѪȲѪ Ҡ֯ 3ᴟ 6 ѣ∟ Ӣ ȴὑ ᾈ ṅשׁצ Һ ᾼ ѪȲ

ᴖ֯Ӣ Ϛ◕ ∟Ѫ Ӣ ṳ⌠ Ӕ ȴ 

4.g ꜟἤц ֪֪ ȸ ҟ צ Ẃ Ȳ֪Ɫ alopecia universalisᴖ Ϛ ᾈ

Ӄ ᵛᵧ ᶙԓᾼ Ѫᾭ Ȳᴖ֯ Ϸצ ᴿᾼ Ẃȴ ֵᴞ ᵍ

ꜟἤᾼ ϷҠ Ѫẓד ἤȴ Ѫ טּ֪ ᾼ ѪϷ ֯ ֵ ᾬ

ȴᴖ ṅϷשֵׁ Ϸ ╥ ᵍꜟἤ ѪП ֪ПϚȴ 

5. ᾣἬ Ѫȸ ╬Ἤ Пӫכ Ȳṳ ╬ ᾣ ᴯП ѪȲ ֪Ҕᵶ

ἤȳ Ӣ ἤȳ ἤ П ╬Ἠ֪ Ἤ ȴ 

6.ї цᴩⱢ֪ ȸᴞ Ἠ Ẕ҃ ⇔ ѪἨἸѪἬ ȲҫҵȲצ ֵ Ϸ

ӱ иᾆᴖ ѪҵȲӼҠ כ ᴩⱢᴖ ⇔ ѪἨ
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ἸѪПᴩⱢȴ 

 

Ɏҳɏȳ Пׁשṅ 

ᾼׁשṅȲҠӣ֯ ᾬ вế П ⇔ế ио ᶮ

(Templeton, 2006)ȴׁשṅ Ӣ ᾼ ᾼḕ כ …ȲҠѿϠ Ӣ ᾬᾼ

ȳӻ Ṇ ȳѿц Ὼ ᾭᾓ(Vigilant et al., 2016)ȴ֪ױȲ Ϛ

֮ ᾼᾬ ֮ иӁП ᾼ …Ȳ∂ ֮ Ȳ―Ҡ ӣ֯’Ṏ

ϱȴ ЍⱢϚ ⅔ ᾼ֮ Ȳ ֮ ῂ ᾼ ֪ὼ ⇔╥ᵡצ ᵅᾼ Ȳѿ

ц ἤ ᾼ ⇔Ȳ Ҡ иέẃ ȴ 

(2004)ṿӣ DNA ᾼ иכ 5 ֮ ϱᾼ ṆȲиᵑⱢҖ

ȳὧҖ ȳὧ ȳМ ц⁮ ȴ Ɫ ҏӢ֮ᾼᾬ Ɏfemale philopatryɏȲ

ӕ ҏӢ∟ Ӣ ∕֯ ҏӢ МȲҬצ−ю ᾼ ȴ֯ӞЍᾼ ҏᾼ

ꞋⱢ֝Ϛ ₤ȲѹⱢҬ֯צӞЍИצᾼ Ȳᴖ֯ Ѝ⁄Ԛ ҏ 13

₤Ȳᴖѹ ЍếӞЍвẒ֮ ᾼ ӱҏȲ֯֝Ϛ Мᾼӕ ếӃ

ᾼ֝ד ₤Ȳ ӕ Ӣ ҏӢ֮ד (Chu et al., 

2005)ȴ 

֯⌡╡ҙ ᾼ ҏ 16 ₤Ȳ ӕ ṝϱ ᾼ ₤ᵧ֮

ἤиӁȲе ⁯ḥצᵧ ᾼ֮֝ד иӁȴ֪ױȲӕ ₤ ֥ ֮

…ȲҠӣе ᾼ ₤ ᴩ ἤ ᾼׁשṅ ( Ȳ2014)ȴ 

ӣ‍–Ϥἤ Ӑиέ֯ Мẓֵ₤ἤ ╦ ֪ Ȳ М╚ ҏẓ

ֵ ἤᾼ 36 ╦ ֪ МȲҬצ 21 ֯ ȲẔӂᶁ ֥⇔

ɎheterozygosityɏⱢ 0.566(Chu, 1999)ȴᴖ ᾼ ―ȳᴨ цѪ Миέ

Ṿᾼ ╦ ֪ Ɏn=9ɏᾼכғ ᾼѩ Ȳ ᵓӣ ―иέ ╦ ֪ ѩᴨ

цѪ ᾼכғ ẃᾼᵅɎכғ ᴨ 42.4% >Ѫ 93.7% >  9.1%ɏȴ ӣ ᾬ ᾼ

╦ ᴩῺᴿᾬ ᾼ …Ȳ ֪Ẕ ╦ П ֪ᾼ Ϛἤᵅ

ᴖ כ ᾼᵺ ȴ֪ױȲׁש ү ╦ Ӈצ ȴ 
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ɎХɏȳ ϩṆԝ Ȳ с П כ  

Ӑׁשṅ Ȳ ὑ ד2013 П Ȳ Ɫ Ѝᴞ

е Ϣ ц ἵ ᾼᶳЏȴ в Ϡ ᶾ ȳ

ᾼ ϩҵȲ ҔᵶϠ с Ѝ ᴞ е Ṏ ḊȲѿᵓᶳЏὑ Ѝ

ṿӣȴ 

 



14 
 

ϮȳׁשṅѠᾎц  

ṅשׁ  

Ӑ Џᵂв ᵶ ɣȲדɢ104-105⇔ד2 ṅשׁ Ɫ Ѝ ᴞ е

П Ѝ֮ Ɏ  2ɏȴ 

 

 2ȳӐ Пׁשṅ  
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ɎϚɏȳ ȳҏӢ ц Ϻײ ▲ 

 

1. Ѝ֮  

Ӑ ѿХ זּ ᴩᾘ ᾼ Ȳḕ 2ủϚװȲѿѩ Ѝ ᴞ е

101 Пד103 ὨȲиέכ▲ Ѝ ᴞ е ȴⱢ ҟ Ѝ֮ ᾼ

ᴷ ᾎϚ Ȳ ▲Ѡᾎ֝ ṃ Ɏ2012ɏȲᵓӣ Пצ Ѝ Ḕ Њ

5 ד פּ 200еѐП⁮-Җ֣ Ɏ  5ɏȷ иᵑⱢȸ A ⱢМЍЄ ∟ ᾘ

ẞ ϫ ȳԓ ּפ 6.3kmȷ BⱢ Ṷ ạ ᾼ ᴟѬ ԓ ּפ 6.4kmȷ

CⱢ ᾬ ЍЀᴟ ỵԓ ּפ 4.5kmȷ D Ɫаᴮׅ ЍЀ ҳ

ᴟ ỵȲԓ ּפ 6.8kmȷ E Ɫаᴮׅ ЍЀ ◙ׅᴟЊỉ ȳԓ ּפ

4.2kmȴХ ▲ ֥ Ɫ 28.2kmȴ 

ὑ ▲ ᴩ Ȳ5 ṅϢשׁ ֯֝Ϛ Ɏѡҏ∟ 60и ѿвɏӦ⁮ ϤЀиᵑ

Ϥ 5 ȲѿḕЊ 1-2 еṭПḔᴩ ⇔ ᴩ ▲Ȳ Ɏӭ Ἠ ɏ

Ȳѿԓ ứᴯ ɎGARMIN GPSmap 60CSxɏứᴯ ᴯ ṳ

ȲḕϚ ֵ 5-20и Ȳ֝ ᵓӣ ᵫ῀ד ṅϢשׁ צ

Пᴯ ȳ Ѡ֣Ȳѿ ᵍד ᾼׁשṅϢ ȴ֢ שׁ

ṅϢ Ṽϱ Ѡᾎ ᴩ ▲Ȳᴩ ẞ ⱢϚװ ▲ȴ ṷ ᵂⱢ

ᴷ ᾼṼ ȴ 

Ӑ Ϸ Ἴ Ȳ ᴩ иέȲ ӣׁשṅ ᴩ Ȳ֯

ᾼ֮ѠȲֽȸ Ἠ╥Ѥ ϱ Ҡѿ ᶙ ᾼ ᾼ֮ѠȲ ᴩ

כ ᾼ ȴ נּ иכȸכ ȳṸכ ȳӃ ѿцЭדҏӢᾼ Ȳᴖכ ϭи

ἤ ἤȲ╝ כ ԚиⱢХ ȴ ṷ П ᾼМᴯ цӂᶁ Ȳ ѿ

› Ἤᴷ ᾼ Ȳ Ɫ Ѝ Пᴷ ṳ 95% ‒ ȴ 

Ӑ ӼӨ ϤҖ Ѝᾼᴞ ѿц ϫ М ᴩ ᾼ ▲Ȳ

ᴩ вᾼ Ȳ ếכ Ȳ ▲ ⁄ ֥ ѠҠ Ϥ в

ᾼ ▲ ứȴ 
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2. ПҏӢ ế Ϻײ  

Ӑ Ἴ Ȳ ᴩ иέȲѿиέҏӢ ц Ϻײ Ȳ

Ἤ ẁПӖ ד101-103 Ὠכ▲ ѩ ȴ 

ҏӢ ᾼ ӣ 4-8ѣ Мᾼדכ ц ᾼ Ȳṳѿḕᴍ דכ

ӕ ἬӢ П ҅ῶ ҏӢ Ȳṳѿ֢ ᾼӂᶁ ҅ῶӐ ҏӢ ᾼᴷ

ȴ Ϻײ Ɏ= ҷ ҏӢד /  ɏᾼ ╥ὑ 9-12ѣ Ȳḕ

ѣ ֢ ᾼ Ӣ ҷ ᶮȲѿ҅ῶ Ѝ ᾼ Ϻײ ᾼᴷ Ȳ

ѿ֢ Ϻײ ᾼӂᶁ ȲᵂⱢԓ ᾼײϺ ᾼᴷ ȴ 

 

Ɏϡɏȳ Ѝ П♄ ц ֮  

Ӑ ṿӣ GPS ɎTelemetry Solution, 5051 Commercial Cir, Concord, CA 94520, 

USA: Quantum 4000E medium collar, 150gɏ ṅשׁ҉ ѽᾼҖ Ѝ Ṷ ạ ᾼ

ᴩⱢȲׁשṅϢ ὑ Ɏּפ 2 ɏếḕ 2 ᴩ Ẉ

ᶮȲцḕ ѣϯ ứᴯ Ɏḕפּװ 1-2 щɏȲ֪ױ   ḕ ᾼ ҏ ạ

ȴ ὑ GPS ∟Ȳ֝ ᴨ ц ― ᴩ ц

иέȴ Ɫẕ₤ᾼѡᴩἤ ᾬȲӪѡ♄ ȳϤỏ∟ԅ Ȳ֪ױȲGPS ứⱢḕ

ѡứᴯ Ȳװ7 иᵑⱢ 23:58ȳ7:00ȳ9:00ȳ11:00ȳ13:00ȳ15:00ế 17:00ȴẔМ 23:58

ᾼứᴯ╥ ỏ ᾼ ᴯ Ɏỏ ɏȲẔ҃⁄Ɫѡ ♄ ᾼứᴯ ȴGPS

Ԓ ứὑ ϩ ᾼ› 3-5щɎЄּפ 12 ѣᾼ ן ɏᾼϱр 10:00ᴞ

ȷὑ כ ȲϷ Ḗ › ȴ 

Ӑ ὑ ṿӣ֝ד2014 ᾼ GPS ὑ ЍᴫỴɎ ) ᴩ 3

ᾼ ứᴯȲ ắẞ ᴯⱵ цẔ֮ᶮ֮ ᾼ  Ȳṳ‍ḕװứ ứᴯ כ

ғȲᵀЬ иᵑצ 87.8%ȳ86.1%ế 79.4%ᾼứᴯכғ ( Ȳ2014)ȴ 

         

1. ☼  

ц GPS ὑ ד2015 9ѣῴ ᴩȲἬצ ПׁשṅϢ ᶁᶙכ

Ϯ ḹѴ ꜟ ᾃ ц ◖ ꜟ ᾃ ȴὑ ц ⅍ МȲׁשṅ

Ϣ ԓ זּ Ѐ ȳњ ȳṮ ᴪȳ ϢׄԓṮ Ȳֽ ⁶⁄Ṽ
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☼ ᴩ Ѐ ц ȴK Ṽ ạᶝἬеӁПӢᾬׄԓ ⅍ и

ᴩ ȴ 

Ӑ ὑҖ Ѝ Ṷ ạ в Ϯ ṓ ҏḥᾼ֮ ȲὍ Є₤

ȲЄЊⱢ 150Ɏ ɏ×50Ɏ ɏ×60Ɏ ɏcm3Ȳ ᴩּפ 5-10щᾼ Ɏpre-baitedɏȴ

ḕϚ ṳ▐ ᴯᴞ ד ɎReconyx HC500 Hyperfireɏ1 Ȳ ҏ ᾼ ᶮȲ

ѿṼ Пч ᴩ П Ȳ ȴ Ҕ╗ѬὨȳ

ế ᾬ ֥ῧӢȴḕщḆ / Ғ ếϯ ᴯד ȴ∕ ᵅ

ᶹїȳ ứ ҏ ∟Ȳԛ ᴩ ȴ ԓ ᶁצצ ᾼ ֯ ȴ

∟Ӧ ᴩ ế’ứȲ ֽϯȸ 

(1) ѿЛ ԏПҼ Ӂ Ȳѿᵍ ⇔ ц ȴ 

(2) ὑ ѹЛắ ԏ᾿ П ԅ Ȳṳ ПᴩⱢц ᾭ

ᾓȲ Ҡ ᴩ ∟Ȳԛ ᴩ ᾬ ц Ӑן ȴ 

(3) ṿӣП Ɫ Zoletil 50 3 mg/Kgц 50µg/KgП medetomidineȲ ֥ ᴩᴜ

ᴚᾃ ȴ 

(4) ∕ ᾬ Ϥ ∟ȲṼᶧ ᴩἤᵑᵒứȳד ᵒứȳᶮ ц ᴨ ȳ

Ѐ цṌ ┼І Ӑȳ ᴩ GPS П Ȳ ∟ὑẒῘ

П ᾼ ӫϯᾃ ѱȲ∕ἬצЏᵂ ḇ∟Ȳ ∟ᴜᴚᾃ Atipamezole 

250µg/KgȲѿҒ П ц ю П ᵂӣȴ 

(5) ∕ ѹ♄ Ӕ ∟ὑ ֮ ֮ Ὅȴ 

 

Ӑ ὑ ԚӨד2015-2016 60 П ц Ȳṳ ẔМ 4

ἤȳҵῶ ᾼדכ GPS ȴGPS П ᶁᵅὑ П 5%ȴ

ἤדכ П ֪Ɫ ₤ Ȳὑ ῂ Мד ὑ ἤ ḆⱢ ứȲЛ

ὔ ῂ Ȳ֪ױ ὑ П♄ ц ֮ᵓӣׁשṅḆẓ҅ῶἤȴ 

 

2. ♄  

Ӑ ᵓӣ ЊҐֵ ᶮᾎɎMinimum convex polygonȲMCPɏ Ẉ

ᾼ♄ ц ȴMCP ᾎ╥ ҵ ᾼ ╦ứᴯ ᴯד ᶮכ Њ ᾼҐֵ

ᶮ ȲױѠᾎ ȳѠ―Ȳ֪ױ  ȳ ᾛᾼ ӣὑ♄ ᾼᴷ ȴЛ ȲMCP
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ᾎ ὔắẞ ᾬ Ể ᾼ ᴩⱢȲἨҠ Л ṿӣᾼ֮ ϷϚẆ Ϥ

Ȳ֪ױ ᴷ ѡ ἬṿӣɎἨ ɏᾼ (Harris et al., 1990; Powell, 

2000; Kowalczyk et al., 2006)ȲяẔ╥֯Л֝ ֮ᾼῈ иӁ Лᶁлᾼ Ѝ֮ Ȳ

Ḇ╥ֽױȴӐ ⱢϠ Ẕׁ҃שṅἨѝ ᴩѩ ȲṼ ᵧ ױ Ѡהᾼ Ὠȴ 

ҫҵȲӐ Ϸ֝ ṿӣ Adaptive Kernel MethodɎAKɏ ᾎȲ ֢

ᾼ♄ цẔ ȴẔ ᵓӣ R i386ᾼ adehabitat ה AK 95%ᾼ♄

ц 75%ᾼ ї♄ ȴAK ᾎ╥Ṽҏ ᾼ ⇔ẃḟứ♄ ᾼ ᴷ

ЄЊȲӐׁשṅ 95%ᾼ♄ ц 75%ᾼ ї♄ ȴAK ᾎ Л ὔ Ӣᴞ

ד ἤ Ɏautocorrelation biasɏ(Swihart and Slade, 1997)ȲṳѹⱢ Ɫ╥ Ṿѹ

Ὠ Ὼ ᾭᾓᾼѠᾎ(Seaman and Powell 1996; Kernohan et al., 2001)ȴӐ ѿ

AK ᾎἬ Ӣᾼ ᵂⱢ ѡ ᾼ♄ ᴷ ȴ 

Л֝ᾼ П ֯♄ ҏ Ȳṿӣ AK ᾎ ҏᾼ♄ Ȳ

ӣ Oi,j = (Ai,j / Ai) × 100% Пеה(Kernohan et al., 2001) ⇔ȲẔМ Oi,jⱢ i

ᾼ♄ МȲ i j ♄ ᾼ ᴍиѩȷA i,jⱢ i j ♄

ᾼ ȷA iⱢ i ᾼ♄ ȴ 

 

3. ֮  

֯иέ Л֝ ᾼṿӣ ֻ Ȳ֢ ֮ ₤ᾼҠᵓӣἤɎavailabilityɏ

ѿЛ֝ᾼ ֮ ₤ᴾ AK 95%Ɏѿ 95% Мứᴯ AK ɏ♄

ᾼᴍиѩᵂⱢ҅ῶȲᴖ ֢ ֮ᾼ ṿӣ Ɏhabitat useɏ⁄╥ѿứᴯ

װ ПᴍиѩⱢ҅ῶȴ ֮ ₤ Ṽ Ѝ֮ ѻ ₤иכȸ Ѥ Ὥȳד

≈ ð ֥ ù◦ ð Ὠ ù⌡╡⁴ ὭɎϢЏὭɏȳ ֥ ðד≈ ùЄ ὭɎϢ

ЏὭɏȳ ð ð⌡╡⁴ ù ѤðЍ ὭȳЄ ð ù

Ὥȳ ð Ὠ ùѮῧ Ὥȳד≈ ð Ὠ ð⌡╡⁴ ù⁶ϢᾰðЍ▬ ὭȳЄ

ð Ὠ ù⁶ϢᾰùЍ ð ϮϿ Ὥȳ Іð ð Ḏùᾰ ҁ Ὥȳ

ʟ ֥ ˍЍ ỵ ȳ ֥ ðЁ ù ðХ Ṑỵ ếὨ

12 ѤӐ ᾬ (2012Ȳ ế )ȴ 

 

ɎϮɏȳ Ѝ ц ᴷ 

Ӑ Ѝ֮ П П ᴩ Ȳ ц ᴷӭ Ҕᵶȸ(1)
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▲ в   Ϣ Ԛ ╬ ɢᵶ ╬ἤц‍ ╬ἤ ɣП ᾓȲׁשᵒ Ѝ

ᴞ е Ϣ Ԛ ╬ П№ ȷ(2) Ӧ ֮ ц иέ ᴩ в

П ȷ(3) ṳן ѪПד ц ӐȲṳ ᴩҔᵶ ȳӫ

йѱ Ȳѿ Ҡ ֪Мᾼ иᾆҷ ȳᴞ ᵍꜟἤ ѿц

╬ ᾣ ֪ ᴩ Ȳѿ Ɫ П ᴕȷ(4) ṅשׁ ὨȲ ứ Ѝ

ᴞ е Ϣ Ԛ ╬ ȴ 

 

1. П ᾭᾓ ᴷ 

ϱ ṅשׁ М П ▲Ȳṳ Пṝ

ҵ ế ᾭᾓи ╓ ɎBody condition scoringȷ BCSɏȴױи ╓ Ɫ ᴷṝ

Ὶ цᴜᴚ ᾼҙ оѠᾎȲи ᾼМ ҅ῶ Ṿᾼ ᾭᾓȷᵅ ҅ῶ ᴟ

ᾼᾭᾓᴖ ⁄҅ῶῑאלȴBCSҠѿӣẃ ᴷ ᾬ ᾼ ȳӢ ц

ᾭᾓȲᴖѹҠѿ ⱢϚ Ӣᾼ ╓ ȴBCSᾼּנ Ҕᵶ֯Ϛ ṝ

▲ᾼ ᶧМȲѿ ⱢḕϚ ᾼ ц ᾭ ᾼϚ ╓ ȴ 

Ӑׁשṅ ӣӦ(Clingerman and Summers, 2005) Ἤ П BCSṆ Ȳ

Ṇ Пи Ɫ 1-5Ȳױ вѿ 0.5Ɫ ⱢḕϚ ᾼи ╓ ȴ 

 

2. ╬  

 

(1) Ӑ  

a. ᴨ Ӑ 

П Ἠῖ ᴨ 10mlȲṳиᵑ Ϥᵶ EDTAɎᶼ ᴨ ɏ

ц Ғᶼ ᴨ П ᴨ М֢ 3mlц 7mlȴ Ғᶼ ᴨ Пԓᴨ Ệ∟Ȳѿ 3000

ї 10и ∟и ᴨ Ȳṳ П и ὑ ѫ ϯ 70⇔Ԝ Ȳѿẁ׀’

ѡ∟ ᴩᴨ ᶼ П ȷѿ EDTAᶼ Пԓᴨ⁄ ᴩᴨ ѱ∟Ȳѿ DNeasy blood 

and tissue kitɎQIAGEN, Chatsworth, CAɏ ᴩ DNA П ậȲṳ ὑ-70⇔Ԝ ׀’

ѿẁѡ∟ ᴩᴨ Ӣ PCR ȴ 
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b. ҵ Ӣ ц ― Ӑ  

Ἤצ ᶁ Ẕҵ цѪӫȲṳѿѪ ן ҵ Ӣ ὑ 70%П М

Ȳ׀’ ɎticksɏҫҵὍ ὑ ԉᴶ’׀ МȲṳὍ Ϛѱ П ѱѿ

’═ ⇔ц ═ П׀♄ȴ 

֝ ȲӐ Ϸ ֯ ―ѿ ᴩ в Ӣ ╬ Ȳṳ Ҡ

ᾼ ― Пἤᵑȳד цἬ ῂ ȴἬצ Ӑᶁ П ϡ⇔и

GPSᴯ ȴἬצ ― Ӑᶁ ὑ М ֫ ⅍Ȳѿ ᴩ ϚḔᾼ ― Ӑ

Ȳṳ’׀ѿ∕ ᴩ Ӑ Ɏ Ḕ ṓвҵ Ӣ )ȴ 

 

(2)  

a. вҵ Ӣ  

ҵ Ӣ ∟ỗ Ӣ ᵓ ạ ѵ Ὧ Ђ ⅍ ᴩ ứȲѵ Ђ

⅍Ɫ в  ὑ ῒ ᾬ Ӣ цẔ Ю ṅП╓ứשׁ ⅍Ȳỗ

⅍ ᴕ ứӔ ἤҵȲ∟ ӐП’׀цׁשṅḆҠ ẞẔᶙ ἤȴҵ Ӣ П

ứⱢѿ ҵ Ӣ П Ȳṳ ѿ ҵ Ӣ Пᾬ Ɏspeciesɏȴ 

в Ӣ Ԓ П ― ֥ᶁл∟ ậϚᵌ П ― ᾚὑ MIF

ɎMerthiolate-iodine-formaldehydeɏ’׀ Ȳ ―ѿ 70% Мṳ ֥ᶁлѿ

׀’ ― Ӑȴѿ MIF П ― Ӑиᵑ ᴩ ᾎцḛ ᾎ ȷᴖ ׀’

П Ӑ⁄ Ḗ ᴩ ᵜ DNA ậѿ ᴩ PCR ȴ ☼ ֽϯȸ 

(a) ›  

i. ậ 1g ếᶁлП ―Ὅ ї  

ii.  ᾃϤ 10 ― ᾼ MIF ׀’ ế ― ếᶁл 

iii.  ếᶁл ―Ϛщ,П∟ԛ ḛ ȳ ›  

iv. ϚщП∟ ҟ Є ᾼ ȴᴖ ϯᾼ⁄ 1/3 ḛ ᾎ 2/3

ᾎ 
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(b) ᾎ 

i. ї 3000rpm 10m 

ii.  ϱ Ȳױ☼ ᶙכҠᵐ ѡ 

iii.  ҒϤ 4ml  ᶁл ế 

iv. ᵮậὍᴟ McMaster 

v. Хи ∟  

(c) ḛ ᾎ 

i. ᾃϤ 3mlᾼ ethyl acetate 

ii.  ї 1500rpm 2m 

iii.  ᶮכҳ и Ȳ ϱѠᾼϮ Ɏϱ-ϯ 1.ethyl acetate 2.plug of debris 

3.MIF 4.ḛ ɏ 

iv. ᵮл  

(d) ᵜи ц DNA ậ 

i.  ’׀П ― ֥ ếᶁл  

ii.  ї 3000rpmȲ10и Ȳ ϱ  

iii.  ҒϤ Ѭ 45mlȲ ếᶁл 

iv.  ї 3000rpmȲ10 и Ȳᵮậϱ  5ml ᴟϚ ї МȲԛҒ

Ϥ 45ml Ѭ 

v.  ї 3000rpm, 10и Ȳ ϱ  

vi. ҒϤ500ɛl  DDWᴟ ї Ȳᵮậ100ɛlȲ Ȳѿ ᵜ׀

֯ 

vii.  -20⇔ᵐ ∟Ȳѿẁѡ׀’ ᴩ DNA ậц PCR  

 

ⱢϠ ֢ ПῈ ц иӁᾭᾓṳᵒᵑ֢ ╥ᵡצ ᾼῈ иӁ

ȲӐ ӣ SaTScanTM ɎVersion 9.3ɏῈ ẃ ᴩ֢ ПῈ
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иᵉ ȲӦὑ Ӑ ὨⱢ ἤ ἤП ₤ Ȳ֪ױ иέ М

П BernoulliῈ ה ᴩП(Coleman et al., 2009ȷ Kulldorff, 2014)ȴ 

 

b. ᴨ Ӣ ц  

ᴨ ∟ ὑᵶ EDTAПᶼ ᴨ МȲѿṮѦᴨ Ệȴԓᴨѿ ᾎ ᵂ

ᴨ ѱȲṳѿ Giemsa╬ᴥ ᴩᴨ ѱ╬ᴥȴᴨ ѱὑԏ ϯ ᴩ ȴ

ҫѿ ᾎ ᴩᴨ М ц ɎHelminthsɏӃ П ▲Ȳ ▲☼ Ɫȸ 1c.c.

ᵶ EDTA ПԓᴨҒϤ 9ml ᴨ Ȳѿ ∟Ȳ Ệứὑⱶѱϱ

ṳ╬ᴥȲṳ֯ ϯ ϱᾼ Ȳṳ ╬Пᴨ Ӣ ȴ 

 

c. ◖ἤ  

(a) B ◖  

B ◖ П ἤ ᵅȲᵀϢ ױ╬ ◖∟ᾼ ײ Ȳ֪ױⱢ

ᾼϢ Ԛ ╬ ȴὑ вἨ Ϣ П ҵ ױ ◖П

╬ᾭᾓҒѿ ȴ 

ⱢḖ цѠᾎ ⅍Ɏ Ѭ Ӣ ἬɏПϚ ἤȲӐׁשṅ ṿ

ӣ ПHerpes B virus֝ד⅍ ᵍꜟᵮ  ứᾎɎELISAɏ ɎVRL 

Laboratoies,San Antonio, Texasɏẃ B ◖ ᴩᴨ ᶼ П ȲẔ

ѠᾎцḔ ⁄Ṽ П ☼ ᴩПȴ 

(b) ᵍꜟ ѽ ◖ɎSimian immunodeficiency virusȷSIV) 

‍☺   ᾬⱢ ᵍꜟ ѽ ◖ɎSIVɏ ứ ◖ Пᴞ ѻȲֽ SIVagm

иװ ᴞ‍☺ ɎCercopithecus aethiopsɏȳSIVsykи ᴞ‍☺ ɎCercopithecus 

mitisɏц SIVmndи ᴞ Ѝ ɎMandrillus sphinxɏȲ‍☺   ᾬ ╬ SIV ◖

ю Ӣ ᶩ ᾭȲᴖ ṷ ◖ ╬ᴟṸ☺П ᾬ ȲẔ ‍ ᴿὑϢ

╬∟щᵍꜟ ѽ П ᶮȴ ᴖӑ Ӣ ᴩ ▲ȲẔ П

ѠהӼЬЛὙȴSIV ◖ ὑẓצ CD4иІ П ẓצ ếἤȲҔᵶ T ђ ȳ
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цᶼ ᵧ טּ Ɏantigen-presenting dendritic cellsɏȴ ᶩϱ Ҡṓϯ цᴻ

ἤ П ╬ȲӦ SIV ◖і ᾼ ἤ Ҕᵶҽ ἤῐᾣц ᾣɎgiant cell 

pneumonia and encephalitisɏȳSIV ɎSIV arteriopathyɏц ђ ɎlymphomaɏȴӐ

ṅשׁ ӣ ֥ ч ц ELISAẃ SIVПᶼ цᶼ ᴩ ȴ 

 

(c) ч ◖ɎSimian retrovirusȷSRV) 

D ₤ч ◖Ɫ כ ᾬ П∟щᵍꜟ ѽПѻ ֪Ȳױ

ὑ Ҡ ẓצ Ȳ֝ ӼẓצϢ Ԛ ╬ᾼҠ ἤȴ ∟ ҟӑצԉ

ᴶ П ▲ ᵫȲױ ◖Ҡ ╬ T ђ ȳB ђ ȳҽ цϱӫ

ȴὑ П ῂ МȲ D ₤ч ◖Ɫѻ ꜟᵍכ ѽП ◖ṳ

Ҡ כ ╬ цײϺ ȴ ╬ Ҕᵶה ἤ П ȳᴨ ѿц₣᾿ ╬ֽ

ӕ ὑ Һ М ╬І ȴ ᶩϱȲ ἤ Ӣ ἤϯ цᴻ ἤ П

╬Ȳ ἤ ╬ Ҡṓ∟ Ɏretroperitoneal fibromatosisɏцЀ Ɏnomaɏȴ

Ӣ ὑӕ І ╬ ◖∟ ᵧ ᶼ ἤȲױ ᶮ ᶼ ὨȲᵀ

╥ ╬ ◖П Ӣ ὑנ Ở Ӣ ᶩ ᾭȴӐׁשṅ ӣ ֥ ч

ц ELISAẃ SRVПᶼ цᶼ ᴩ ȴ 

SIV SRVП ELISA Ṽ П☼ ᴩПȲ☼ ֽϯȸ 

i. Ӑ Ɏ1:50ɏ 

ᴨ Л♄о ᶧ∟Ȳὑḕ ї МҒϤ 490  ᾼ ѳҹȲԛҒϤ

10  ᾼ∕ ₇ ṳ ếᶁлȴ 

ii.  Ӑ  

ḕ Ӵ ᶁ Ϛ ἤế ἤ ạ ȴὑ 96э МиᵑҒϤ 100  

ᾼ ἤ ạ ế ∕ Ӑȴ ὑ 37⇔ϯ ⅔ 30и ȴ 

iii.  ♃ 

∕ᵂӣ ḇ∟ ҟ ⅔ Ȳ ᾼ ∟ҒϤ washing buffer ṳ
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♃ ᾼװȴḕװ4 ♃М ὑḕ эМҒϤ 350  ᾼ washing bufferȴ ♃∟

96э ṳὁ ὑ ҠᵮѬᾼ ἨѪГϱȲ ứ Мḥצԉᴶ

ᾼ ⱢѦȴ 

iv. ᶼ ֥ч Ɏ1:1000ɏ 

ὑ ế Мᵮậ 12  ᾼ HRP Conjugate stockὑ 12mL ᾼ wash bufferМ

1000 ȴṳὑḕэМҒϤ 100  ᾼ Ȳ ⅔∟ὑ 37⇔ Мᵂ

ӣ 30и ȴ 

v. ♃ 

ϱ ♃Ḕ Ȳ ᴩ ♃  ȴװ4

vi. ԏч  

ᵮậ 100  ᾼ HRP Substrate solution ὑḕ эМȴЛ ⅔Ȳὑ⅍ ϯ

30и ȴᵶצ BV ᶼ ᾼэМᵛ ҏ ᴥȴ 

vii.  ậ 

ѿ 405nmᾌ ᾼᵮԏ ậṳѿ 490nmᾌ Ɫ ᴕ о￼ ȴ 

viii.  Ѧч Ɏ ἤɏ 

ֽὨḥצ ϱ ậ ᾼ ᵛҠὑḕэМҒϤṳ ế 25  ᾼ stop 

solution Ѧч ȴч Ѧ∟Л ԉᴶᾼצ ᴥ оȲ ֻὑ 2-30и в

ậȴ 

 

Ὠֽ ᴩ╜ ỗ ᾬṮꜟ ꜟᶝἬԝПᾎứ ╬ Ȳ ѻ

ѻ цỗ ѿ ᴩ ϚḔП ṮꜟЏ ȴWṳѹἬצ П

ᴩӫϯ ѱᾃ ȲҠ ᴩ╬ П ц Ȳѿ ᴩ П Ἠ

Џᵂȴ 
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3. Ѫ ▲ 

Ѫ ▲ᴞ ד2015 8ѣ ỞȲ ▲Ѡᾎ ӔцḂ ȲⱢ ’ ₇

Ϛ Ȳ ▲ ד2015 10ѣ 31ѡ ỞḕϮᴟҳ ϚװȲḕװӦϚ Ϣ щ Ȳ

ὑщ‐ Ởᾘ CȳEȳA זּ Ṽᶧ ▲Ȳ Bȳ D ѿ ᵍ ▲ẞ֝

Ϛ Ȳṳ֯Ϛщв ẞԓ ȴ2016ד 4ѣ Ởᴟ 8ѣȲ ֥ῂ ϩᾼ

ᾘ ▲ȲḕѣϚװȴ ▲ᾼѠהⱢ‍–ϤהᾼῺ ȲҬ ᶙԓצ ẞ

Ѫӫ ᶮᾼ Ѫи ȴ 

Ӑ Ѫ ⇔… ᴕ ṅМїПשׁ Ѫ иṆ ɎBellanca et al., 

2014; Luchins et al., 2011ɏȲױṆ ѿϟиᾎɎRule of ninesɏⱢ ⁄Ɏ  3ɏȲ

ṝ иⱢ 12 ᴯȲẔМ 11 ᴯ֢ᴾ ῶᾼ 9%Ȳ Ϛ иɎᵛᶠ ɏȲ⁄ᴾ

1%Ȳѿ ᴷ Ѫ ᴯᴾṝ ᾼѩẂȲṳᵒ Ѫ ⇔ȲԚиⱢХ и Ɏῶ 4ɏȴ 

 

 
 3ȳϟиᾎɎRule of ninesɏӱ  
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ῶ 4ȳ Ѫ ⇔ и  
Ѫи  Ѫ ᴯᴾ ῶѩẂɎ%) 

0 0 

1 > 0 - 25 

2 > 25 - 50 

3 > 50 - 75 

4 > 75 - 100 

 

ᴖȲϟиᾎᵒ Ѫ ⇔Ẕ Ϛṷ֯׀ ȲѩẂи ӑ ч╣ Ѫ

⇔ȲẂֽ Ѫ Ȳ ᵅ ἬᴾѩẂȴϭῺ נּ Пḕ

Ѫᾼ ᴯцЄЊϫиֵ ȲⱢḆ ῶ ѪᾼѩẂȲ ϟиᾎḂṏȲ ᴯиḆ Ȳ

ѩẂḆ ֥ ᾓȲ Ӕ Ѫ ѩẂȲ Ӕ∟ѩẂֽϯȸ ᴾ 5%Ȳ›∟њ

֢ᴾ 5%ȲЄ ᴾ 10%ȲЊ ᴾ 5%Ȳᶠђᴾ 5%Ȳ›∟￼ ֢ᴾ 15%Ȳ ц ᴾ

10%Ȳֽ  4Ἤӱȴ 

 

 4ȳ Ḃṏ∟ Ѫᴍиѩᵒ  
 

(1) Ѫ ֪  

ṅϢשׁ ֢ῂ МП Ѫ Пȸ ȳἤᵑȳד ȳӢ ᾭᾓȳ

Ѫ ה Ӑ ȲѿϠ Ѫ ПиӁᾭᾓц ἤȴ 
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צ Ѫ ⁄ ᴩ Ӑ ȲҔᵶᴨ ȳ ―ц Ѫ ᴯӫ

Ӑȴᴨ ц ― Ӑѿ HPLCц EIA ᾎ ᴩҔᵶ ἤ ϱ ӫ П

ȴ ― Ӑѿ EIA ᾎ ᴩ ϱ ӫ П ȴҫѿᴨ Ӑ ӧᾭ

ɎFree T4ɏцӧᾭ ẛ ɎThyroid stimulating hormoneȷTSHɏП ⇔Ȳ

ѿϠ ֢ ⇔П ѿц╥ᵡҠ כ ѪП Ȳṳ ᴨ Ӫ Ӫ

ɎAlbuminȷALBɏȳ Ӣ D ѿц ѿ ╥ᵡⱢ ѽ כ Ѫȴӫ Ӑ

10%Мἤ ὭỆứ∟Ȳ ᴩ йѱȲṳѿԁּמ Ѥ ɎH&E stainɏ

ᴩ╬ᴥȲѿ ᴷӫ П оѿц ╬ ѪПҠ ἤȴԁּמ Ѥ

╬ᴥⱢ йѱ ӣᾼ╬ᴥѠᾎПϚȲ Ѥ ╬ Ҡ ἤᾬ כ╬

ᴥȲֽ ц Ȳᴖԁּמ╬ вц П Ӫ ἤᾬ ╬

 ᴥȴמּ

 

(2) ‍–Ϥἤ ϱ ӫ ѠᾎП∂Ӵ 

ϱ ӫ ɎglucocorticoidsȷGCɏⱢ ᾬⱢ Ἤи

ᾆПвиᾆ ȴ ᴖ ᾭᾓ═ ᴖ֯׀ כ ἤ ц  ᴨ Мᾼ GC

Ȳ ᵅ ᾬПᶼ ϩȳᵍꜟ ϩц ϩṳ ϚḔ ᾬП ц׀♄

(Romero and Butler, 2007)ȴ ֯ ҵἨ МȲ П GC Ɫ ֵӢ

ṅцשׁ П ⇔╓ Ȳ(Moberg, 2000ȷHeistermann, 2010ȷKeresey 

and Dehnhard, 2014)ȴ ϱֵѿᴨ Мᾼ GC ứ ẃ҅ῶ в GC Ȳᵀ ὑ

Ӣ ᾬᴖṕȲ ᾬ цᴨ Ӑᾼ ⱢϚ ⇔ᾼ ᾭ Ȳ֪ױᴨ

Мᾼ GC ╓ о ắẞױ ᾼ Ȳᴖ‍ ч ὑ Мᾼ╓

ᾭᾓȲ֪ױ ὑ Ӣ ᾬП GC Ȳ ṿӣ‍–ϤἤП Ӑ ₤Ȳֽ ―цᶟ

Ȳѿ ᵍ Ἤ GC Ὠ(Ingram and Matthews, 2000)ȴן ‍–Ϥ

ἤ Ӑ Ҡ ᵍ Ӑ П Ӣ ᾬ ҵȲṳҠЄ ᵅ Ӑן Ἤ П

ȳϢϩṳ Ғ ӐПҠן ц ֝Ϛ ᴩ ȴ 
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‍–Ϥἤ Ӑ ὔȲᵀӦὑᴨ МП GC֯ Ϥᶟ Ἠ ―›Ȳ ӦṊ

҅ ṳ sulfatesἨ glucuronides ֥ᶮכѬ ἤП҅ ᾬ(Palme et al., 2005,  

Keresey and Dehnhard, 2014)Ȳ ᴖȲЛ֝ᾬ ἬиᾆП GC Л֝ѹ Мᾼ Ӣ

ᾬӼҠḂ GC ҅ ᾬП Ȳᴖ ӢЛ֝ П҅ ᾬȲ֪ױȲЛ֝ᾬ (цἤ

ᵑ)П ―Ἠᶟ GC҅ ᾬӼЛ֝(Palme et al., 2005, Heistermann, 2010)ȴЛ֝ᾬ

Ϡ ӢЛ֝ᾼ҅ ᾬПҵȲӦὑ֯ вᾼ ȲGCиᾆ∟ᴟҏ ὑ

―Мᾼ ȲӼҠṓЛ֝ ⇔ᾼ Ἃ (Barhr et al., 2000, Heistermann, 2010)Ȳ

Ϸ֪ױȲ ӣ GC҅ ᾬẃ Ɫ ᾬ МП GC ⇔╓ Ȳ ḕϚᾬ цἤ

ᵑ ᴩ҅ ᾬц ᾎП Ȳѿ ẔӔ ἤ (Schwarzenberger et al. 1996, 

Ganswindt et al. 2003, Shutt et al. 2012, Murray et al. 2013, Wheeler et al. 2013)ȴ 

ѿ‍–Ϥἤׁשṅᾎ ᴩ Ӣ ᾬ Ɫ Э Ӣ ᾬׁשṅἬ ᾛ ӣ

ПѠᾎȲ֯ ӣד ц Ѡᾎ›Ȳ ֢ᾬ цἤᵑПѻ GC҅ ᾬ ᴩ

Ȳṳ ѿ П ѠᾎȲ ᴖ ᴟЭЬ ѽד циέᶾ Ȳ֪ױ

Ӑ ѿ МП Ɫׁשṅ Ȳ ᴩҔᵶ ―М GC҅ ᾬП Ȳ

ṳ П‍–Ϥἤ GC҅ ᾬ ᾎȴׁשṅכὨҠ ӣὑ М

П Ḃ ṳ ᾬ ᵓȲ֝דПׁשṅ ☼цה ӼҠ ӣὑẔ҃

П ᾬ ᶮ ȷױҵȲ‍–Ϥἤ ᶾ ӼⱢ Ӣ ᾬПӢ

ṅц’ṎЏᵂПשׁ ȴ 

 

a. ׁשṅ ц ᶧ 

ứ Ѝ֮ Ѫ ᴩ ѿ ―Ȳ ᾼ ― Ϥ 50 

ml ї Ȳ GPS ц Ӑ ∟ɎἤᵑȳכӃȳ Ѫ ᴯȳᴯ ȳ

ɏᵛ ֫ᵐ ȴ 

 

b. Glucocorticoid ɎGC) ҅ ᾬ ậ 
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― ᴩᵐ ∟Ȳѿׁש ― ṳ ѿ ӑ оП ᾬ

Ȳ ậ 150mg П ― Ӓ ὑ ậ МȲṳҒϤ 3ml П 80%ӧ

Ɏmethanol)Ȳ ᴩ ֥ 10и Ȳѿ 3000rpmП ⇔ ї 10и ∟Ȳᵮậ

ϱ ὑᶼ׀’ вȲṳ ὑ-20°CԜ  ȴ(Heistermann, Finke et al. 1995)׀’

 

c. GC҅ ᾬиέ 

Ӑׁשṅ ѿ ᵍꜟиέᾎɎEIAs, Enzyme ImmunoassaysɏṼ ҟׁשṅἬ

∂ӴП ᾎ ᴩ GC҅ ᾬП ⇔иέ(Ganswindt et al. 2003, Möstl & 

Palme. 2002)ȴ ᵍꜟиέᾎἬ ӣПҳ ᶼ Ҕ╗ Cortisol ἤᶼ ȳ

Corticosterone ἤ ᶼ ц Ẓ ҅ ᾬ П ᶼ Ҕ ᵶ

11-oxoaetiocholanolone-17-CMO:BSA ц

5ɓ-androstane-3Ŭ,11ɓ-diol-17-one-CMO:BSA (Shutt, Setchell, & Heistermann, 

2012)Ȳὑ ᴩ EIA иέ›ȲԒᵓӣчד ד έᾎɎHPLC) ᴩ

҅ ᾬ (Heistermann, Palme, & Ganswindt, 2006; Möstl & 

Palme, 2002)ȴ 

 

d. ᵍꜟиέᾎ EIAɎEnzyme Immunoassaysɏ 

i. 96э ›  

50 25ml ᾼ coating bufferȲ ֥ᶁл∟ȲḕϚэҒ

Ϥ 250 ȲὍ ὑ⅍ ỏ∟ ȲḕэԛҒϤ 300  2nd coating bufferȲӣ

parafilmҔ ∟ϮЊ ∟ ҏ ȴ 

ii.  Ḕ  

ӣ washing buffer ♃Б coatingֻᾼ 96э ϮװȲ֯ Гϱὁ ȴὑ

96э ϱ֢эиᵑҒϤ 50  ϫ Ӑȳϝ Л֝ ⇔ ₇ Ɫ

ἤ ц Assay buffer Ɏ ἤ ɏȴḕэҒϤ 100 ӱ Ȳ ∟
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ҒϤ 100 ᶼ Ɏ ἤ ӣ Assay buffer̔ ɏȴӣ parafilmҔ ∟

ὑ⌡ ὑ 4⇔ C 12-15Њ ȴ ҏ Ȳӣ 4⇔ C 

Washing buffer ♃ҳװ┼ ∟ȲḕэҒϤ 150  enzyme solutionȲӣ

parafilmҔ ∟ὑ 4⇔ CὍ 45и ȴԛӣ 4⇔ C Washing buffer ♃ҳ

ὁװ ∟ҒϤ 250  substrate solutionȲӣ parafilmц Ҕ ∟ὑ 4⇔

CὍ 45и ȴ ∟ḕэҒϤ 50  stop reagentɎH2SO4ɏ Ѧч ȴ 

iii.  ậᵮԏ  

Ѧч ∟ᾼϫи вȲṿӣ ᵍꜟч ᵒ ɎMTP readerɏѿ 450nm

ц 620nm ậᵮԏ ȴ 

 

e. ד έᾎ HPLC 

i. ╚ Ӑ 

EIA ᾼ ὨȲ ҏ ὑ ẛ ч ⱢὙ ᾼϚеϚӕ 2

Ӑ HPLC ȴ 

ii.  HPLC›  

1ml ― ậ ҒϤ 3ml Sodium acetate buffer Ɏ0.2M, pH4.2ɏ ֥ᶁлȲ

ӣᾃ ֥ ӉϤ Sep-pak C18 cartridge Ɏ1gɏ Ȳԛ 10ml ӧ

Ɏ100%ɏӉϤỆד ậ Sep-pak C18 cartridge Ɏ1g) ṳ ♃ Ȳṿӣ

ᵬ ‚ṿӧ Ȳ ᾼ ᾬҒϤ 150 ϛ Ɏ40%ɏȲ ֥ᶁл∟

ӣȴ 

iii.  HPLC ứ 

☼ ц ȸ0.4ml/minȲ80и Ȳ ѩẂȸACN:H2O=40:60Ȳד

ᾌ ȸ242nmȲṿӣᾼ ColumnⱢ ZORBAX SB-Aq Ɏ4.6x250 mmɏ ȴ 

iv. ᾬ циέ 

Pump ∟Ȳ ứ☼ ȲϚи Ϛ  0.4ml ᾬȲԚ 80
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Ȳӣᵬ ‚ṿϛ ∟ȲҒϤ 1000  assay buffer ӣȲ ϱ EIA

Ḕ ҳ ȴ 

 

ᶼ ֥ ⇔ 

HPLCц EIA ᾼ Ὠ ҏ ֥ ᾼ ἤᶼ Ȳ ӭṼᶧ

Ҕᵶᶼ ⇔ȳᶼ ứ⇔ȳHPLC ᾬצὙ ᵍꜟч ȳӻϿч

╥ᵡ ⇔Д ȳ ⇔ Ὠ ẛ ╥ᵡצ ч ȴ 

 

Ɏҳɏȳ Пׁשṅ 

Ӑ ᾼԓ ֪ᶧԝȲ ᴩ ╦ ֪ ɎMicrosatelliteɏ

ᾼиέȲ᷄ҏẓ҅צῶ ֵ֪₤ἤᾼ ᶧԝɎSimple Sequence RepeatsȲSSRɏ

ᵂⱢѻ ⇔ᾼиέȲѿ Ѝ֮ ╥ᵡᵧ ᵅ⇔ ֵ

ἤȲѿц╥ᵡצῺ ӻ ᾼ ᶮȲ ᴩῴḔᾼ ╦ ᾼ ȴ 

Ӑ ᾼ Ӑẃ Ҕ╗Ȳ2015ᴟ ד2016 ᴩ П ȳ2014ᴟ ד2016

Пᴨ Ἠ ӐȳײϺ ᾼ ӐȲѿц֯ ҵἬ ᾼБ῀

ếӑ῀ ᾼ Ӑѿ Ғ Ӑ ȴ ᴨ Ӑ 10-15mLȲ

ᾃϤ EDTAᶼ ᴨ ȳ ὑ 4oCԜ М’׀ȲὑϚỂв ᴩ DNA П ậȴ ậҏẃ

ᾼ DNA ὑ-20oCϯ׀’ ӣȴ ӐἨ ӐȲ⁄’׀ὑ 70% ї

М ὑ-20oC Ԝ М’׀ȴ ẁиέП Ӑ ᴟю 90ԌɎҔ╗Ѥ ц П

ɏȴ 

 

1. DNA ậ 

Ӑ ҵἬ ẞᾼ Ӑᵓӣ ᾎ ᴩ DNA ậȲᴨ ȳ Ӑᾼ

ậḔ ֽϯȸ 

(1) Ӑᾼ DNA ậ 

i. Ὅ ὑ 70% ᾼ ӐȲậ 30-40 mg ӐȲ֯ᵅ ϯȲйẞḆ ȴ 
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ii.  ӣ 1 mL PBS buffer Ḥ♃ ȲḤ♃ 70% ȴἼ PBS bufferȴѿ ї

16,000rpmȲ3и ᴩ їȲṿ ḛ ȴ 

iii.  Ғ600ɛl Nucleic Lysis SolutionȲѿ 65oCҒ 30и ȴ 

iv. П∟ậҏȲḔ iiiȲҒ17.5ɛl Proteinase KȲѿ 55oCҒ 3Њ ȴ 

v. ậҏḔ iv. Ғ3ɛl RNase solutionȲѿ 37oC Ғ 30и ȴ 

vi. ậҏḔ v. 5и ȴ 

vii.  Ғ200ɛl Protein Precipitation Solution Ȳ л Ȳה20-30ּ Ϥὑ ԜМᵐ⁯ 5

и ȴ 

viii.  ѿ ї Ȳ ї 16,000rpmȲ4и ȴậϱ ȲὍϤ 1.5ml ї ȴ 

ix. ϱ ȲҒ600ɛl isopropanol solutionȴ 

x. ѿ ї Ȳ ї 16,000rpmȲ10и ȴ 

xi. ҟ ϱ ȲҒϤ600ɛl ᾼ 70% ȴ 

xii.  ї 16,000rpmȲ1и ȴ 

xiii.   ҟ ϱ Ȳ ȴѿ DNA Rehydration solution֫ ȴ O.D260 Ȳ

ậᾼ DNA ⇔ȴ 

xiv.  ѿ-20 oC’׀ȴ 

 

(2) ᴨ Ӑᾼ DNA ậ 

i. ậ 8-10 mlᴨ Ȳѿ 3000rpm ї 15и ∟Ἴậ Buffy Coatȴ 

ii.  ҒϤ 3ml Cell Lysis solution Ɏ1ȸ3ɏȲ л∟ 10и Ȳḕ 5и Ϛװȴ 

iii.  ѿ 3000rpm ї 10и ȴ 

iv. ҟ ϱ Ȳ 1mlȴ ᴨמּ Ữӑ Ȳ Ḕ iiȲiiiȲ2-3װȴ 

v. Ғ 5ml Nucleic Lysis Solutionȴ 

vi. ҒϤ25ɛl RNase solutionȴὍϤ 37oCѬ Ȳ15и ȴ 

vii.  ҒϤ 1.65ml Protein Precipitation SolutionȲ л  ȴה20-30ּ
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viii.  ѿ 3,000rpm ї 10и ȴ ї∟ᾼϱ ậҏȴ Ḕױ  ȴװ2-3

xv. ҒϤ 5ml isopropanol solutionȴ֯⅍ ϯ л 3и ȴ 

ix. ѿѿ 3,000rpmȲ4oC ї 20и ȴ 

x. ҟϱ ȲҒϤ 1ml 70% ȴѿ 14,000rpmȲ4oC ї 10и ȴҟ ϱ ȴ

Ḕױ  ȴװ2-3

xi. DNAȲ ∟ѿ DNA Rehydration solution֫ ȴ O.D260 Ȳ ⇔ȴ 

xii. ѿ-20 oC’׀ȴ 

 

(3) Ӑ ậ о ֪ DNA ᾼḔ ֽϯȸ  

i. ậ 250mg ӐὍϤ Bead tubeȲṿ bead tubeвᾼ Ӓᶁл ֥Ȳ

ὑԜϱȴ 

ii.  ҒϤ 1 mlᾼ SD1 bufferȲᶁл ֥ 3и ȴ 

iii.  65Ғ 5и ȴ 

iv. ї 14,000 rpm 1и Ȳậϱ 400ɛlᴟ ᾼ 1.5ccᾼ ї Мȴ 

v. ậ400ɛl Lysis buffer SD2Ȳᴟϱ Мȴ 

vi. Ғ30ɛl Proteninas KɎ10ng/ɛl)Ȳᴟ ֥ Мȴṳѿ60Ғ 10и ȴ 

vii.  Ғ400ɛl 70% ֥ᶁлȴ 

viii.   ậ750ɛl ֥ ȲᾃϤ SD columnȲ ї 8,000 ȲӶה30ּ Ἤצ

columnᾼ ȴṳ Ḕױ Ȳ Ἤצᾼ ֥ ԓ ᾃϤ columnȴ 

ix. ậ400ɛl Wash buffer W1 ᾃϤϱ ᾼ SD columnȲѿ ї 8,000 Ȳה30ּ

ᴩ ♃ȲӶ ♃ ȴ 

x. ậ750ɛl Wash buffer W2ᴟϱ ᾼ columnȲѿ ї 8,000 Ȳה30ּ ᴩ

♃ȲӶ ♃ ȴ 

xi. ԛѿ 14,000 rpm 3и Ȳ SD column ȴ 

xii. ậ50ɛl ᾼ ddH2OᾃϤ columnМȲ 2и Ȳԛѿ 14,000 rpm ї 1и Ȳ

DNA ♃ᴟ ᾼ 1.5mLᾼ ї Мȴ 

 

2. ╦ ֪ іІП╚ ֥ ч ╦ ѱ◕ 
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Á ╦ ֪ іІ П╚ ȸ 

╚ іІП ⁄ȲіІ ⇔ 17ᴟ 24 ȳіІвᾼ ц ᾼѩ

ẞ 50ᴟ 55%ṳѹẒ ᶁлᾼи ֯іІМȲѿ PrimerSelect ᴩ

іІᾼϡ ᾼ Ȳѿ Ғ PCR ϚἤȲԛ іІ ᾼ› іІѿ ԏ

ứȴ  

 

Á ╦ ֪ П ֥ ч ɎPolymerase chain reaction, PCRɏȸ 

Ӑ ╚ ҏᾼ ╦ ֪ ȲԒѿ ԏᾼіІ ᴩ ֥

ч Ȳѿ ứіІ ╥ᵡҠ ╦ ֪ ᾼ ֪ ҏẃȲ ᾄ

иέ ứẔ Ϛἤ PCR ∟ԛ ứҠӣᾼіІ Ȳ ᴩ› іІɎforward 

primerɏᾼ ԏ ứȴⱢ ֥ṿӣПѪ ᾄ ɎABI 3730 DNA Analyzer)Ȳ֪

Ӧױ ABI еҨ֥כ ԏіІȲṳиᵑ ứ צ FAMɎ )ȳVICɎ )ȳPETɎּמ)Ϯ

Л֝ ԏᾼіІȴП∟ԛѿ ӱ ᾼіІ ԛ ֥ ч ᾼ

Ԉȴ 

֯ ⇔ ɎThermal cycleɏМȲᵓӣ ֥ ɎTag polymeraseɏц ╦ DNA

іІ ҏẓצ ╦ ֪ ֪ᾼѱ◕ȴḕԌ PCRч Ɫ10ɛLȲכи

Ҕᵶ ὰ DNAɎ2-4ng/ɛlɏ0.5ɛLȳdNTPsɎ2.5mMɏ0.8ɛLȳ10X PCR buffer 1ɛLȳі

ІɎ› іІ⁄ᵓӣЛ֝ᾼ ԏ ᴩ ứȲ10ɛMɏ0.8ɛLȳԛҒϤ0.2ɛLᾼ ֥

IɎTaq polymerase Iɏṳѿ ddH2O Ṝᴟ 10ɛlȲ ∟ὍϤ ⇔ М ᴩч

ȴч ☼ ⱢȸҒ ᴟ95Ȳ5и Ȳ ὰ DNA ῖ ȷᴖ∟ ═ ⇔

95Ȳ30ּהᾼ ѿ ’ϱ Ḕ ᶙכȷԛ ᴟ 53-65ɎЛ֝іІ Л֝ᾼצ

⇔ɏȲ30ּהȲṿіІ ὰ DNA ֥ɎannealingɏȷԛҒ ᴟ68Ȳ30ּהȲ

֥ ᴩ DNA Ἃᴼч ɎextensionɏȲѿϱḔ ɎṼЛ֝іІװ28-38 ᴖצ

Л֝ᾼ װ ɏȲ ∟Ḕ Ɫ68ᵂӣ 7-10и Ȳ ∟ ⇔ ᴟ4 Ȳч ᶙכȴ

ậҏPCR ᾬ1ɛLҒϱּ1פɛLᾼ6X╬ᴥ ц4ɛL 0.5X TBE bufferȲṿӣ100bp 

maker Ȳᵓӣ 2% Ɏagarose gelɏ 0.5X TBE bufferȲѿ 100Ԇ

ᴩ ᾄ 30и ȲП∟ѿ Etbr ᴩ DNA ᾼ╬ᴥȲṳ֯ ҵ ϯȲ PCR╥

ᵡצ PCR ᾬ Ẕ Ϛἤ 
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Á Ѫ ᾄиέ 

Ԓѿ 2dH2O ֥ ч ᾼ ᾬ 10ᴟ 120 ⇔ Ȳ׀ Ѫ ᾄ

ᾼ 96э Ӑ Ȳḕ э♂ 1ɛLБ ᾼ PCR ᾬҒϱ10ɛLᾼ Hi-Di Formamide

500LIZ Size standard ֥ ȴỗѿ ֪ ṅМїѿשׁ ABI PRISM 3730 

DNA Analyzerᴞ ứᶧ ᴩѪ ᾄиέȴ 

 

Á ╦ ֪ ֪₤ ứ 

ABI 3730 Ѫ ᾄиέᾼ ѿ Peak Scanner v 1.0 ᵒ ╦ ֪

₤(genotyping)ᾼᵒ ȲиᵑⱢ֝₤֥ІɎHomozygoteȲ֯ ᵒ Ȳᵧ Ϛ ᾌ

)ц ₤֥ІɎHeterozygote֯ ᵒ Ȳᵧ Ẓ ᾌ Ἠֵ ᾌ )ȴ 

 

3. иέ 

Á ѿц иέ 

Ѫ ᾄиέП ֪₤Ȳᵓӣ GENECCAP ᵒ ц ᵑ

Ɏprobability of identity: P (ID) )ȲױⱢ вЛ֝ ᴩ ֪₤иέ Ȳẓ֝דצ

֪₤ᾼ ȴ֯Ԛ ἤ ᾼиІ ϱȲ Ϛ ֪ П P (ID) Ѡֽהϯ(Waits et 

al. 2001)ȲẔМᾼ pi  pjȲиᵑⱢ ֪ ϱ  i, j ӻ ֪ ȴ 

 

 

ṳᵓӣ CERVUS ḕ ֪ ᾼ ⇔ɎH0)ȳ ⇔ɎHE)ȴӂ

ᶁ ⇔ɎHo)╥ḕ ֪ МҔᵶП ₤֥І Ɏheterozygosity)֯ М

ἬᴾПѩ ȴӂᶁ ⇔ɎHE)⁄╥ ₉ ứ√Ἤᴷ П ȴ 

PIC Ɏpolymorphism information contentɏѻ ╥ ֪ѱ◕ֵ₤ἤᾼ╓ Ȳ

ᵅȲ҅ῶױиІ Ἤ ẁᾼ ᵶ ȴPIC Ȳῶӱ ֪ Ἤ ẁᾼ

ֵȲ PIC Ȳ ӣCervus version 3.0.3(Kalinowski et al., 2007)ȲᵓӣPIC

ᴷ ֪ ֵ₤ἤ Ȳ Є҅ῶ в ⇔ ȲPIC >0.5̔ ῶ
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֪ ֵ₤ἤ Ȳ0.5 >PIC >0.25̔ ῶ ֪ ֵ₤ἤᵧ М ȲPIC <0.25̔ ῶ ֪

ֵ₤ἤ ὑᵅ ᾭ (Botstein et al., 1980)ȴѿϯⱢPIC еהȸ  

 

Pi Pjȸ╓ ֪ М i j ֪Ἤҏ ᾼ ȴ 

 

ṳᴷ ПFISῺ … Ɏinbreeding coefficientɏȸ в ио

⇔Ȳ в ╥ᵡҏ Ὼ ӻ П ȲѿϯⱢFIS еה(Hartl and 

Clark, 1997)ȸ 

 

ѿϯⱢFIS ᴷ╓ ȸ 

a. Ho=HE ȲFIS=0ȷ҅ῶ ὑ ӻ ᾭ ȴ 

b. Ho<HE ȲFIS>0ȷ҅ῶ ὑῺ ӻ ᾭ ȴ 

c. Ho>HE ȲFIS<0ȷ҅ῶ ὑ ӻ ᾭ ȴ 

 

ɎХɏȳ ϩῂ ▲ц Ȳ ц ֮

ᵂ  

Ӑ ц ֮ ᵂ Ȳѿ ϩῂ ἤᾼ  Ѝ

П ▲ц ȴӐ › ПХ Ȳ ῂ Ӗ ᾘ ᾼ

ϩȴ ϩ в ѿ Ӣ ῀ ц ᾼ ▲ѠᾎⱢѻȲҔᵶ⅍

в цљҵ ᵂП 2ѡ Ȳḕѡ֢ 1ᴯ ᴩ 5Њ П Ȳḕ

ѡҫ 2ᴯ ᵗ Ầᵗ 2Њ П ц ᵂ Ȳ ҒϢ 30ϢȴӐ ὑ

ד105 6ѣ 30ѡ› Ȳ ∟═ ᴩ 5 ѣП ן Ȳḕѣ ᴩ 16Њ

П ╓ ци ᾘ ֝Ḕ ן ц ȴ 

 

Ɏгɏȳ в ϩṆԝ  

Ɫ с П כ Ȳц в Ϣ Ȳ

в ɦ ɧȳɦ Ѝ ᴞ е έɧȳɦϢ Ԛ ɧȳ

ɦ ṶԈ ɧȳɦ ≡ṶԈ ɧ ȴὑ ц⇔ד104 ֢⇔ד105 1 Ȳḕװ װ
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Ҕᵶ 8Њ ᾼ⅍в ц 4Њ Ӧ 2ᴯ ᵗ Пљҵ ᵂ Ȳḕ

װ Ԛ 2 ѡȴ Ɫ ֝Чȳ ╜ ’ׄ ϝ ϝЄ ЍЊ

ȳ ’Ṏṥ▲ ȳᶳЏѿцῂ ֮Ѡῂ ȴ  

 

Ɏϝɏȳׁש Ѝ ᴞ е цӢ ד ɦ ɎQ & AɏɧњҌ 

Ӑ Ѝ ᴞ е ṓᾼ Ȳṳ ῏П ∂ Ȳ

ҏ ṓᾼ Ȳṳ ᵂכɦ ɧ1,000ԌȲẁ ЍӖ ậṿ

ӣȴ 
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 5ȳӐ זּ ▲ Ɏ ҿᴟҢиᵑⱢ A-Eɏ 
Х ṃ Ɏ2012ɏȳ Ɏ2014ɏᾼ ц҅ ᶁ֝דɎіӣᴞ Ȳ

2014ɏȴ 

A 

C 
D B 

E 
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ҳȳ Ὠ 

ɎϚɏȳ ȳҏӢ ц Ϻײ ▲ 

 

1. Ѝ֮  

ד2015 8ѣᴟ ד2016 8ѣȲԚ›Ἇ Ѝ ᴩ ԓװ3 ▲ȲХ ▲

ᾼ  ⇔Ɫ 28.2kmȲХ ᾼ Ɫ 0.8ȴ 

זּװẒד2015 ᾼ ▲Ȳӂᶁ Ɫ 31.5 Ɏ Ɫ 32 ɏȲӦὑẒזּװ

▲ ᾼἬצ М Ẓצ ᶙ Ȳ֪ ѿױ 2014ц ד2016 ▲Пḕ

ӂᶁ ᴷ ᾼЛᵶҖד2015 Ѝ Ṷ ạ вᾼ Ȳ ᴷ Ɫ

1,140 ±216 ȴ 

זѿּד2016 ▲ Ệứ ▲ᾼ ӻϿѩ ȲЛᵶҖ ЍɎᴞ ц

ϫ )Ԛ ҏ 37 Ȳ ứ כ ᾼצ 13 Ȳ כ ╥

Юὑ 22-73 Ɏmean ± sdȸ40.4 ± 15.6Ȳmedianȸ34ɏȴ ЄЊ ὑ 40 ᾼצ 6 ȴ

ᴷЛᵶҖ Ѝ ᾼ צ 1,341 Ɏ95%‒ ȸ1,137-1,544 ɏȴ 

Ѝԓ ȲҔᵶᴞ ѿц ϫ Ԛ ẞ 44 Ɏ Ԉ 

ϚɏȴБ ứ צᾼכ 19 Ȳ כ Юὑ 13-73 (mean ± sdȸ34.8 

± 16.7Ȳmedianȸ33)ȴ ЄЊ ὑ 40 ᾼצ 6 ȴᴷ ד2016 Ѝԓ Ɫ

1,487 Ɏ95%‒ ȸ1,299-1,675 ɏȴ 

 

2. Ѝ ҏӢ ц Ϻײ ▲ 

ѣȲиᵑὑ 5-10 ד2015 AȳCȳDȳE цᴞ вȲԚ ẞ 10 

Ɏḕװ 20 ɏȲḕװ 1-5  ӂᶁ ȴ10װ 2  ᾼ Юὑ 7-58 Ȳӂᶁḕ

36.6ɎSD=15.2ɏȷ֢ ᾼ ҏӢ ֯ 58.3-93.8%П Ȳӂᶁḕ ҏӢ Ɫ 74.8%

ɎSD=12.3ɏȷ ‍ ᾼӂᶁҏӢ иᵑⱢ 66.7%ц 76.9%ȲẒ П ᾼҏӢ

ɎANOVA testȲF1,8=1.10Ȳp >0.05)ȴ 

ד2016 2ѣᴟ 8ѣὑ Ѝ֢ ц Ṷ ạ МȲỆứ 10 Ɏ ! ᷄
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Лẞ ẃ ȴɏȲ10 ᾼ ֯ 13 - 66 Ȳӂᶁḕ צ 34.7 ɎSD = 17.3ȲN = 

10ɏȷ֢ ҏӢ Юὑ 33.3 ᴟ 100% Ȳӂᶁḕ ҏӢ Ɫ 67.4% ɎSD=23.9Ȳ

N=10ɏȷ ‍ ᾼӂᶁҏӢ иᵑⱢ 72.3%ц 62.6%ȲẒ П ᾼҏӢ

ɎANOVA testȲF1,8=0.38Ȳp >0.05)ȴ 

ד2016 11ѣ ḇ֢ ᾼ Ϻײ ᾼ Ȳ ֯ N28ȳNN26цњϧ

ᶙצ ẞ ᾼ оȲиᵑ ῀ Ϯ ᾼ Ϻײ Ɫ 0%ȳ25%ц 25%ȲNN26

цњϧ иᵑ ю 2 ц 1 ȲẔ о ᶙ נּ ȴ 

ҫҵ ד2015 1ѣᴟ ד2016 10ѣȲ Ѝ вᾼ Ϻײ Ȳ

Ԛצ 45 ȴײϺᾼ ֪ҔᵶȲМ◖ 6.7%ȳắ 6.7%ȳṞ 6.7%ȳЛὙᴾ 80%ȴ 

 

ῶ 5ȳỆứ ПҏӢ  

 

 כ
ҏӢ  

(B/A*100) דכе  
ӕדכ  

(A) 

Ṹכ ȳ

Ӄ  

2016 ҏӢד

П (B) 
 

1 3 9 13 7 32 77.8 

2 3 4 5 2 14 50.0 

3 3 14 22 8 47 57.1 

4 6 13 18 13 50 100.0 

5 5 15 20 5 45 33.3 

6 4 8 2 4 18 50.0 

7 1 5 5 2 13 40.0 

8 2 9 14 8 33 88.9 

9 6 19 24 17 66 89.5 

10 2 8 12 7 29 87.5 

ӂᶁ 3.5 10.4 13.5 7.3 34.7 67.4 

 

Ɏϡɏȳ Ѝ П♄ ц ֮  

1. ц GPSứᴯ  

Ӑ ֯Җ Ѝᴞ ц ϫ МȲԚ Ϡ 4 ᾼדכ ἤ цḷ Ἤ

ᾼ Ȳиᵑ֯ᴞ в N24 ц N26 Ẓ ӕ Ȳц ϫ М
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N28 ế NN26Ẓ ӕ Ɏῶ 6ɏȴGPS ᴯ ғϯכ 4,665 ᴯ ȲẔМ N26

ϯ 977 ᴯȳN24ϯ 1,235 ᴯȳN28ϯ 1,896 ᴯц NN26ϯ 557

ᴯɎ  6ɏȷἬצᾼ ᴯМȲצ 1,470 ᴯ ֯ Ѝ ᴞ е ᾼ вȲẔ҃

265 ᴯ⁄╥ ֯ ᴞ е ҵȴGPS ứϚщ 7 ᾼứᴯװ Ȳᵀ

GPSứᴯғ ắẞⱵ ֮ᶮᾼ  Ȳṳ‍ḕװứᴯꞋ ṅשғȲὑׁכ ן

ȲN26 ứᴯ ғכɎứᴯװ966 Ɫ 33.4%ɏȳN24 ứᴯ 1,883

ғכɎứᴯװ Ɫ 38.8%ɏȳN28 ứᴯ ғכɎứᴯװ1,883 Ɫ 42.2%ɏц

NN26 ứᴯ ғכɎứᴯװ546 Ɫ 28.8%ɏȴ ᴫỴ֯ד2014 Ṷ ạ

вϮ Ὠӂᶁ 80%ᾼứᴯכғ ( Ȳ2014)דѩȲӐ ᾼứᴯכғ

Ὑ ᵅ−ֵȲ ֪∕Ϡ ȴ 

 

ῶ 6ȳ GPS Ẉ  

 ҅  Ɏkgɏ 

ᴾ
ᾼᴍи

ѩ 

צ ứᴯ
 

Ἤ
П  

2015/10/30̡ 2016/3/16 N26 6.9 2.2 323 7 

2015/12/10~2016/9/4 N24 6.9 2.2 731 >32 

2016/2/4~2016/10/30 N28 6.0 2.5 795 14 

2016/5/31~2016/8/17 NN26 5.0 3.0 157 47 

 

2. П♄  

ѿMCPɎ ЊҐֵ ᶮᾎ)ц Adaptive KernelɎAKɏAK95%ế AK75% ᾎȲ

4 ᾼ♄ ц ȴѿ MCP 4 ᾼ♄ Ȳѿ N24 ᾼ

ЄȲⱢ 210.2е ȲẔװⱢ N26 Ȳ154.1е ȲṼᶧⱢ N28 Ȳ88.6е

ц NN26 Ȳ27.7е ȴѿ AK95% 4 ᾼ♄ Ɏ  7ɏȲѿ N24

ᾼ ЄȲⱢ 208.0е ȲẔװⱢ N26 Ȳ198.1е ȲẔМ N28ц NN26

ᾼ♄ ȲСѿ ∟Ȳ♄ ṼᶧⱢ N28 Ȳ66.3е ц NN26

Ȳ58.3е Ȳӂᶁḕ ᾼ♄ ɎAK95%)Ɫ 132.7е Ɏῶ 7ɏȴ 
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ῶ 7ȳ֢ ᾼ AK95% ц AK75%♄  

ᾎ 
֢ П♄ Ɏе ɏ 

ӂᶁ ± Ɏе ɏ 
N24  N26  N28  NN26  

AK 95 208.0 198.1 66.3 58.3 132.7±81.4 

AK75 85.0 90.4 34.7 33.7 60.9±31.0 

 

ᴯиӁᾭᾓẃᵒ ȲN24 Ϡ֯ Ṷ ạ ᾼ в♄ ȲϷ ›Ἇ

Ѝׅ ЍЀ♄ ɎҖ Ѝ ЍḔ )ȲN26 ♄ ֯ Ṷ ạ вȷN28 ц NN26

ᾼ ♄ Ꞌ֯ Ṷ ạ вȲN28⁄צ иᾼ ᴯᶄ ὑ ạ ҵȴ 

ἒצױ ᾼῈ ȲN24ц N26Ẓ ♄ Ɫ 198.1е Ȳ

N28ế NN26ᾼ Ɫ 93.8е Ɏῶ 8ɏȴ 

 

ῶ 8ȳҳ ᾼ AK95% ♄ ᾼדФ ⇔ 

 Ɏе ɏ 

ᴾ֢ ᾼ♄ Ɏ%ɏ 

N24 N26 N28 NN26 

N24-N26 198.1 95.2 100.0 - - 

N28-NN26 93.8 - - 100.0 115.8 

 

ѿ ԓד ᴯ ᾼ N24ц N28Ẓ ᾼứᴯ ȲиⱢ ủɎ2015ד 11ѣ

4ѣɏц ד2016- ủɎ2016ד 5ѣ- 2016ד 10ѣɏẃכȴN24 ủ֯ᴞ

Мᾼ ᴯỰֵȲ ủ⁄ Ɫ ⁮֯Җ Ѝ ЍḔ Ể ♄ Ɏ  8ɏȷN28 Ȳ

ủᾼ♄ Ꞌᾘ Ṷᾼ ᴩ Ẓ Ȳ ủ ѻ ֯ ϫ Ѐ Ϥ∟ 500m 

ᾼ ♄ Ȳ ủ⁄֯ Ѐ Ὼ♄ Ɏ  9ɏȴ 

Ӑ ѿ 23:58ᵂⱢỏ ֮ᴯ Ȳѿ ᴯּנ М ᾼ ᵂⱢ ᾼ

ӣỏ Ɏ  10ɏȴN24צ 1 ӣỏ Ȳ ֯ ꜜц ◙ׅ∟Ѡᾼ ὭМȷ

N26Ԛצ 3 Ȳиᵑ ֯Җ Ѝ Ѝ ὭМȳц Ṷ ạ вȷN28צ 4 ȳNN26

צ 2 ѹᶁ ֯Җ Ѝ Ṷ ạ Мȴ 
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3. ᾼ ֮  

Ӑ ѿ AK95% ӢП♄ Ȳ ױ֯ вᵓӣЛ֝ ֮ ₤ ᾼ

ṿӣ Ɏứᴯ ᾼᴍиѩɏȴװ ϯр 17:00ᾼ ᴯȲѿ ᵍ ỏ 23:58ᾼứᴯ

ȴ 

ҳ ᾼ♄ иᵑ ֯ 5 ₤ᾼ МȲиᵑצ ð ð⌡╡⁴ ù

ѤðЍ Ὥȳד≈ ù ð ֥ ðᴒ ӧðᴨ ð⌡╡⁴ Ὥ(ד≈ ₤

I) ȳד≈ ð Ὠ ð⌡╡⁴ ù⁶ϢᾰðЍ▬ Ὥ(ד≈ ₤ II)ȳ ð ù ù

ὭȳὨ Ɏ  11ɏȴ 

N24 ц N26 ᾼ♄ Мᾼ ѻ ⱢȲד≈ ₤ Iцד≈ ₤ IIȲẒ

ᾼѡ ♄ ᴯᶄ ≈ד֯ ₤ Iиᵑᴾ 28.0%ц 74.7%Ȳ֯ד≈ ₤ II ⁄иᵑᴾ

צ 35.2%ц 9.2%ȴN24ᾼỏ ѿ Ѝ ПҵᾼῈ ṿӣᾼѩẂ Ɏ75.5%ɏȲN26

ᾼỏ ᾼ ₤Ɫד≈ ₤ IȲᴾ 75.3%Ɏῶ 9ȳῶ 10)ȴ 

N28ц NN26Ẓ ᾼ♄ Мѿ ð ð⌡╡⁴ ù ѤðЍ

Ὥȳ ð ù ù ὭȳὨ ᾼ ₤ⱢѻȴẔМ ð ù ù

ὭȳὨ ᾼ ₤ⱢẒ ᾼѡ ᴯᶄ ֵ ₤ȲиᵑⱢ N28ᴾ

75.9%ȲNN26ᴾ 80.0%Ȳỏ ᾼᴯ Ϸѿױ ₤ⱢѻɎῶ 11ȳῶ 12ɏȴ 

ҫҵȲN24 ֯ ủế ủ ֮ ₤ᾼ ֻ╥ḥצ ᾼɎ  8ɏȲᴖ N28

֯ ủ צ ֻὨ ֮ᾼ ₤Ȳ ủ ⁄ѻ ֯ ð ù ù

Ὥ ₤♄ Ɏ  9ɏȴ 

 

ῶ 9ȳN24 ֮ṿӣ 
₤ Ɏ%) ѡ Ɏ%ɏ ỏ Ɏ%ɏ Ἤצ Ɏ%ɏ 

≈ד ù ð ֥ ðᴒ
ӧðᴨ ð⌡╡⁴ Ὥ 32.8 28.0 14.2 23.8 

≈ד ùὨ ð⌡╡⁴ ù
Ѝ▬ Ὥ 25.9 35.2 10.4 27.8 

∂֮ 1.8 1.4 0.0 1.0 

‍ Ѝ ᴞ е в 39.5 35.4 75.5 47.4 

֥  
ứᴯ ᴍиѩ - 100 100 100 

ᴯ  208.0е  497 212 709 
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ῶ 10ȳN26 ֮ṿӣ 
₤ Ɏ%) ѡ Ɏ%ɏ ỏ Ɏ%ɏ Ἤצ Ɏ%ɏ 

≈ד ù ð ֥ ðᴒ
ӧðᴨ ð⌡╡⁴ Ὥ 47.8 74.7 75.3 74.8 

≈ד ùὨ ð⌡╡⁴ ù
Ѝ▬ Ὥ 21.7 9.2 1.1 6.9 

∂֮ 2.5 0.4 0.0 0.3 

‍ Ѝ ᴞ е в 27.9 15.7 23.6 17.9 

֥  
ứᴯ ᴍиѩ - 100 100 100 

ᴯ  198.1е  229 89 318 

 

ῶ 11ȳN28 ֮ṿӣ 
₤ Ɏ%) ѡ Ɏ%ɏ ỏ Ɏ%ɏ Ἤצ Ɏ%ɏ 

Ὠ  23.5 18.5 14.8 17.5 

ð ð⌡╡⁴ ù
ѤðЍ Ὥ 3.9 2.5 2.4 2.5 

ð ù ù

Ὥ 
37.7 75.9 79.0 76.7 

∂֮/ ֮ 6.8 2.7 3.8 3.0 

*  27.5 0.0 0.0 0.0 

Ẕ҃ (Єϭ / Ѥ/ẛᴎ

Ὥ) 
0.6 0.4 0.0 0.3 

֥  
ứᴯ ᴍиѩ - 100 100 100 

ᴯ  93.8е  551 210 761 

ȸɦ*ɧAK95♄ П ᴟ ϱȴ 

 

ῶ 12ȳNN26 ֮ṿӣ 
₤ Ɏ%) ѡ Ɏ%ɏ ỏ Ɏ%ɏ Ἤצ Ɏ%ɏ 

Ὠ  22.2 12.0 9.6 11.2 

ð ð⌡╡⁴ ù
ѤðЍ Ὥ 4.5 8.0 1.9 5.9 

ð ù ù

Ὥ 
39.8 80.0 86.5 82.2 

∂֮/ ֮ 5.7 0.0 1.9 0.7 

*  22.6 0.0 0.0 0.0 

Ẕ҃ (Єϭ / Ѥ/ẛᴎ

Ὥ) 
5.3 0.0 0.0 0.0 

֥  
ứᴯ ᴍиѩ - 100 100 100 

ᴯ  80.9е  100 52 152 

ȸɦ*ɧAK95♄ П ᴟ ϱȴ 
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 6ȳӐ GPS ứᴯ ПиӁ 

ȸNN26ȳN28ȳN26ȳN24ȴ 
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 7ȳӐ GPS ᾼ♄  
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