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ȕַ߅�য়@Ƥ%ࣝ-޿यόɝ》ӛ؅ė֨̏֟Ǔ֨ܗӒ֩ѐׇ5Ă࣢u 
 
ȕַ߅"͟@য়Рōߪ ú֓κͮ৘ƜܕـēǬȡ࡮߷κ۰ ˠ৙ 
½Ŋ"͟@য়ݘ˰ֈ ú֓κͮ৘ƜܕـԵʍ٢Ǭȡ�֨±{࢘৙ 

ʼ٧֕֊ ú֓κͮ৘ʸ±́؛Ǭȡ࡮߷ȡ࣯ЌĄȡۏ ˠ৙ 
ôथє íضׯŦ৘ޙβ࣯ࡘѐȇŦЉձЋ֨կضׯy۰y۰ ˠ৙ 
ࣴӴڵ ú֓κͮ৘ƜܕـēǬȡ࡮߷κ۰ ˠ৙ 
ևÈ֨ íκͮ৘ƜܕـēǬȡ࡮߷κ۰ ˠ৙ 

 κ۰ ˠ৙߷࡮ēǬȡܕـú֓৘Ɯضׯ Ŧয়ࣴ̆ग@ܗįַ߅
হ˯ζ ضׯú֓৘ƜܕـēǬȡ࡮߷κ۰ ˠ৙ 
 κ۰ ˠ৙߷࡮ēǬȡܕـú֓৘Ɯضׯ Ⅱدߙ

              ӿмढ़ ضׯú֓৘ƜܕـēǬȡ࡮߷κ۰ ˠ৙ 
 
ȕ2ַ߅য়еƞ؀ݭҟƛॳॅࠚӸy۰؅ܗėÅࡱ 
 
ȕַ߅"͟@য়ӿƜˇ ú֓κͮ৘НӛǬȡ֨ś؛ȡٿ৙ 
 ৙ٿȡ؛ú֓৘НӛǬȡ֨śضׯ ˞࢖Ŧয়ޮ@ܗįַ߅
 ৙ٿȡ؛ú֓৘НӛǬȡ֨śضׯ ԫؐݍ              
              Ж�֜ ৘НӛǬȡ֨ś؛ȡ֐׸ٿ�ʗډȡ֨৙ 
              ևʉ« ৘НӛǬȡ֨ś؛ȡٿǬȡƓʗډȡ֨৙ 
              ҕܖݩ ৘НӛǬȡ֨ś؛ȡٿǬȡƓʗډȡ֨৙ 
              ࠡɿܮ ৘НӛǬȡ֨ś؛ȡٿǬȡ�ʗډȡ֨৙ 
              Őβݎ ৘НӛǬȡ֨ś؛ȡٿǬȡ�ʗډȡ֨৙ 
 

ȕַ߅�য়޿यόɝ》ӛ؅ė֨̏֟Ǔ֨ܗӒ֩ѐॅޓܗǨѤ˲ׇ࣢u 
 
ȕַ߅"͟@য়Р̆י ձۡκͮ৘НӛǬȡ֨ś؛ȡٿ৙ 
½Ŋ"͟@য়ôՁϢğǠ 
 ğǠ֨৙ٿȡ؛Ŧয়ЖƮ֝৘НӛǬȡ֨ś@ܗįַ߅

Ж̀ۑ৘НӛǬȡ֨ś؛ȡٿǬȡ࢘Ɋी֨৙ 
Рভɫ৘НӛǬȡ֨ś؛ȡٿǬȡ࢘Ɋी֨৙ 
ҧȵ֞৘НӛǬȡ֨ś؛ȡٿǬȡ࢘Ɋी֨৙ 
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 ˠ৙ ́؛৘̥Ǭҟࣗڒw۰ íݯ
 ˠ৙ ́؛৘̥Ǭҟࣗڒȩ íڐˆ
٧ȵॢ ڒŦ৘̥Ǭҟ́؛ ˠ৙ 
ыОر ğǠضׯŦ৘ ǰ࣯֨ضׯկǨѤ˲ضׯ ˠ৙ 

 
ȕ6ַ߅য়ׅֆ޿ܓयόɝ؀ݭǬƴӛݭŝҏն֍֘ݭǨѤ˲ߤШMʲࡼـĮ؅ėɍ؀ݭӛ

 φࠚȡ؛%Ý֪ݭ
 
ȕַ߅"͟@য়ôɐ� íκͮ৘НӛǬȡ֨ś؛ȡٿ৙ 
 ৙ٿȡ؛ú֓৘НӛǬȡ֨śضׯ Ŧয়Ŭ±c@ܗįַ߅

ࣴťࡗ ğǠ� ৙ٿȡ؛৘НӛǬȡ֨ś@ࢉ
ࣴ  ट৘НӛǬȡ֨ś؛ȡٿ৙ 
Ж̀ϯ৘НӛǬȡ֨ś؛ȡٿ৙ 
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३Ӎ˞ ֨ضׯÂPú֓৘ ǰ࣯֨ضׯկǨѤ˲ضׯ ˠ৙ 
चܲȦ ֨ضׯÂPú֓৘ ǰ࣯֨ضׯկǨѤ˲ضׯ ˠ৙ 
३݀ई ֨ضׯÂPú֓৘ ǰ࣯֨ضׯկǨѤ˲ضׯ ˠ৙ 
Řσ݅ ֨ضׯÂPú֓৘ ǰ࣯֨ضׯկǨѤ˲ضׯ ˠ৙ 
হˡر ǬɊ֨৘ ǰ࣯֨ضׯկǨѤ˲ضׯ ˠ৙ 
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̥СΎ޶ 

Ğеƞ˙ׅֆܓҠȦΗЋρࢭেǬׇƻǏ�ӾӔ�、�ĮІϬēŀԵЈǬׇࡼ؀৛ݭܗ

ǈƹ�oׇ޶ࢫضׯՇ֟Ǔࣝ<5hܑ֪ܗ˲ԋǈ৛Ŋϭ+Ϭ؅Љ@σ�֨կǨѤ޶ࢫܗ�پ

Ȁ৛޿यßόɝ�ʏׇɚҙܗӛӋŝƢƤЋڥȹׇړࡲ৛ǨϬधӛ̨ĄࡘԾ֨৛ׄɠÓրЋׇ

ĜࡘĜԋσĒ৛ۘ¿ ҠȦԋӱɔ̥ԾϬ¸ŀԵŮ�ׇȯȵԋӱ��ʘׇ৛ܑ 1970 ʗKɽѐ
ėࡴय़˒৛��m˖ࡘԋѐĆĂöÓࠩ؅ܗė@ĸƐ۔ࢫʗĒ৛ֹƤ֟Ǔ+ĶßɽѐҩЧƐࢫ

ˈऱ৛̥ࡱ˙ࣸƹ�ӣҟƹßӛƹׇ֨̏̇ٿĒ৛Ɏ࡭ܔ�˙ƻǏ�ӣҟӾӔß؀̰ݭ˃ׇ̥

ҟƛࡘѐ֨̏ܗٿȯȵσĒࡩԖӝǱ�Ծ/̿ƔĞеƞձЋׇࡘԋȯȵσĒׇӸӔܗҠׄڿɠ৛

Е߅òM޿यßόɝӛɪ؀֨̏ݭׇڧԾЕ৛ߗࡼࡨėƹ·ӣҟҷٿ�ƻǏ�ӛɪׇ֨̏ٿ 

ė؅ߗҀėƹ·ҷӛׇ֨կǨѤ˲ɍϏ߇ɥӛѓ˩৛ͷࢪ؀ҟƛ֟ǓԾ"Фљׇݭ৛ʲљMࡲ

ė֨Ӓ֩ѐׇˈऱ� 
 
Ý֪ࠠ˲ߦߌώӂ̦�֑ׄßֹƤ@ܑܗՇ֟ǓࣝÀЋޱऑ�ǨɢѴׇ࣢u�ϚЏ@�

ˍࡼ৛ƣɚҙƔԀ̝ߊ޶ࢫׇ֨ڠࡘϬɚҙधӛ̨Mאࣝߦߌ৛ړࡲȹڥӛӋĲƢƤЋܗα׺

ϭ৛̦ࣃߊ�ßϚʗֹƤܑՇࠚӸׇȺʦࠂज़৛+ࢀ�ÓࠂȺׇר̏֨ژ�߷�ʃަƜܑࣿՇ

y۰ۤ׏ IUCN ĶȊ۹կ׉ڂةЅÙԾԮģٔڂׇډ۩�४ঃŝϗЕট৛࢚ϬֹƤʐׇ޸ԋ
ւ৛ㄧܓձȬׇț١৛ƣ》ɪԝࣝʏɔЋѩЉͧւêÓ֨�$ׇڂ۩�४ঃʚঈ৛İMǬԜƤ

ėρࢭЈԾࠂȺ�ͧΏট࡙ܰCEϬֹƤԋҙÉț֩ژ�ׇ޶ࢫѐ৛Ϭ�Ŋ�KࣝձҊׇ½Ŋ

؀ӛɪĲ》ӛ�ʏ৛ࣗ$MnϬӛӋ֨կ�ɓݭयόɝ޿ר৛+ͺ̝ߊɚҙׇ֨Ӓ֬ڜ�̝ߊ

¿ʚॳׇ޶ࢫш˺Ւা৛ӊӲկةˍnӾӔӛӋׇࣝࣉ࣢ӊӲ࠺˔৛˙ॎկ࣏ʠɢß३ɢࠂȺ

ǨѤׇկة৛Ȁॅݭŝޓއॳ׈ࠉԾֹƤɚҙ̰Ցר�Ý֪ࡼ�Į6Ęʗ৛ƣࡨ�߆ࠚϣߠ�

ɎMĲβ؅ڜЉѱöׇʻĈݴǓ%�৛ɽѐėࣸࡴڿय़৛̰ࣛׄʏnׇ�Ö৛�ՅӂmƣƤɚ

ҙȦـࡂś৛ĴۘƐࢫҩЧ¿̰ɚaׇ》ɪ֨̏ܗȵƞ֟Ǔ৛ο�ӛɪϳ޿Ĳࡘԋ֨̏ׄ֨ó

ӸĲ֨Ӓ֩ѐ৛ࠚՇׇܑ֨ڠĮࠡMࡼࡲܓԖŕύާ৛ㄧړࡲӛӋĲƢƤׇࣝܗ৛ƣƤɚҙ߾

ûöׇ޶ˡ̰ڿǓҠ֟ܗ৛ɉϬƣƤσĒ�̀ړࡲׇࣝ%էƢƤ࡭ܗ@ό̿Ɣࢫ�߾�֨֩=

ώŌ� 
 
֨կǨѤ˲ׇࠚضׯφे؄৛§ٞɽѐׄɠࡘ̥ࡱԋ@ĸࢭӔǱ৛īЕׇĜࡘĜԋׇӛ

ȯσĒʛ࡜ɲ߁৛�ŅवࣛׄܗҩЧE͟ޟڿΚ˙ӣҟҷɹ�ƻǏܗ》ɪ֨̏৛Ğеƞҟƛ֨

ɥӛѓ˩Ծࢪ৛;pГnMׇ֑ׄ޶ࢫ8࡭�Ӹࠚ̏֨ܗ˲կǨѤ֨ࠔ֎Ǩߎ݋EҌșژٿ̏

ƾ؁ׇ֟Ǔ〈֓৛ࢫόǌࡱӛȯࡘԋИσĒÅׇ֨֨̏Ԛ۷�ӣҟܗٿƻǏߤШׄĞеƞ6о

ҷɹ֨կǨѤ˲֑ׄҕޓĲȘڃʶ¹ٔޓ�ӊӲׇկة৛े؀ݭ؄ҟƛEșЋ֨կׇآ࢈ʨࡿ�

]Ϭ৛ҷɹҟׇࠠߑXे؄ҷĸҟࠠϏ-कț׈ŕ֑�k৛Ŀ۷ۨƕϏࣗЏ˲ׇҩЧ৛+̋ř

Ğеƞ؀ݭҟƛ֨̏ʃϽढϏҤЧׇैं؀ݭ�ॳॅǨѤ˲ܗԋѐࠚӸߤШׇړСे؄৛ƣ6

�½Ŋ؀ݭѤė৘ׅֆ�ǬԜ G1� ǬԜ G2�Ҡܘ�ҠȦ৙ ৛MҠȦĲǬԜ G2ׇկةǨѤ
+ॎۖ͵ډऐ४ঈٔ३۩ڂةЈǨׇėƹ৛¿ ަÙԾԮģկࢭȺʢЈ३৛+Ϭʚॳρࠂܗ˲
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ЉÝ֪ҀƤhԾʚॳׇȠ۰ǈ̰�Ŋϭ৛ǬԜ G1Ĳ G2ėƹׇޯ۶ঊॅةĲρࠂࢭȺ�ƣʠ
шՅ۽ъĂկǨѤ˲ׇߤШ ৛̦�֑ׄ ؛14 ৛¿ѴϬǬԜܘρЈǨׇϬҠॅة৛ޓފة52
G2ė�Ғ�ėƹďŏ/ߎǨةшƤ৛ďŏ؀२�、Դ�ӆԴٔ�ܲļҔ؀ࡉ२�ׇޓފկة৛
ĿM֑ׄǬԜ G1Ĳ G2ėƹׇॅةЈԾࠂȺ�ƤޓފޡρࢭЈǨׇϬ°պ࢞Ȏޓ৛؀२·ρ
२Ăկࣘ�١ۭĂկࣘ�֟١ĂկࣘMĲࡇßࣃߊ½؀ʠ·֨կݭ�ޓ̳וЈǨׇϬɏƴɏࢭ

ϧސĂկࣘٔ 8ࣘ½ ࡼࠬ؛44 ؀ݭʠш֨կ৛¿ ǬԜ%ة50 G2ׇʠ·֨կۢۊ৛ߨ�ƣ
֨կׇǨѤ˲ĲࠂȺʢ�࢚े؄©Ϗ¿HѤف৛ۘ ֘֍y۰ॅׇЫɥǨЛȖډ�ĂӂÙԾࢬަ

ƣǬԜ G1ܗ G2¹ࠂׇفȺʢЈ३৛ׅֆ�ҠܗܘҠȦåՅ֑ׄ¿࠸ࡁ� 
 
Ý֪ DNA ֨śо׻ÕПॅݭǨѤ˲৛��˂οࡼˍʃׄޡҏն֍֘ܗݭ۞ҏ࣢וݭʟ

Ù৛Ҕɍ˒֑ׄҏն֍֘ځݭЋ ة�24 ৛ॅ۞ҏځݭЋ ݭĲ۵۸ॅة�4 ৛Ļǧ৛qة5 DNA
֨śо׻Ĳ˃̏ÕП৛�֑ׄ½�؀ƤėݭņÕПे؄৛еƞڝܗοσք˂ڜ ݭǬƴة49 ৛ॅ

¿ ď͚ 2� 2018ʗόׄޡɣ৛3� 2018ʗόׄةޡĲ ړÕП߅ژ�qةࣃߊԵׇόܕ�2
Сे؄৛�ŊʕΦئʢׇ˜шƤॅƴĲƤ֓_ۅΗЋ�Ŋׇҏն֍̥֘ڒ݉ۊݭ৛ࡱɔրձׇ

еƞٿ؀֨̏ݭৠۘÕП؀२ړљ؀ܗ२ޱऑʢړСे؄ǬԜ G1�G2ׅܗֆ�ҍ؀ݭϬĞе
ƞ؀ݭ ЈԾȨο৛े݋©Ϗ֑Ћò֨ࢬߍĂկy߼ė޿ό؀ݭ� 

 
Еַ߅Ј˒ړڳয়˙؅Љ@σ�ܑՇ֟Ǔ֨ܗկǨѤ˲࠹ऻƹړׇضׯС͠׈ŌĞеƞ

�࡮ࡲژٿ؀ݭ؅ėׄɠ৛ձÜϬ》ɪܗԨڜėǊׇ؅Љߗ݋؀ҟƛ֟Ǔˈऱݭׇέ͟�Ӳӣ

ҟܗٿƻǏׇ֨̏ࡺh�ƕҀ৛˙֟Ǔ〈ׇ֓߀ʢۘ߃৛qՍ؛ȡ߶Ξࢫό࣓Ȭ؀ݭy۰ׇ©

�ήऋ֟Ṵַ̌߅ņÕПЕڝ�׬׽ǌӛȯσĒׇࢫܗ˩ɥӛѓࢪy̥÷ͺĂ׺٢Ɲ৛Ϭܗ˲±

Сे؄৛ǬԜړׇ˲կǨѤ֨ܗ̏֨ G2ŝ G1MĲׅֆ׈©ϏדçòߍԾ޿ό֨ࢬ؀֨̏ݭ
Ăկy߼ė·ׇҠܘŝҠȦ৛ձÜϬƣ؀ׇݭшƤ̥ڒMĲшƤޱऑʢώनЄąϏ޿όy߼ė

·ׇаˠė�ƕҀ৛Еַ߅ʲ߻M֑޿ׇޙό֨ࢬٿ؀֨̏ݭĂկy߼ėׇӂӸMĲֱڧԾƾ

؁৛ɉҀy߼ėΤǬԾdƤ 4825.66»ऴׇ“Ğеƞ֨ࢬٿ؀֨̏ݭĂկy߼ė“�όׇаˠė
ď͚MǬԜ G1ßדçׇ޿य֨ࢬٿ؀֨̏ݭĂկy߼ėׇаˠė٢Ɲ৛MĲɉׇ֑ޙόɝӾ
ÓӛĸҠڿÝ֪ė;ĚԾаˠėৠ֑ ͟ڠÝ֪ėڿҠܗėޟګׇࣝ%аˠėMĞßҠȦԋӱޙ

Õėm֪ώʵৠǬԜޙ֑ G1MēßׅֆåòԾޟګė�ࣱ/Ğē٢Ɲ%ǧ৛Ҁy߼ėस߅ӟ
ځҟӦܓࢪ«Ɠځӛɪ३ԝ_ˍӛʰZ˙ݔ 40 »ɖݴ�ŮЋǬԜࡺׇٿ؀֨̏ݭhܗЌĄ÷
۷ւ˖Ȩοׇyֲ߼ڠܗ৛Mࢪɥӛ֟Ǔ〈֓ʲљĞеƞׇӛȯσĒ̴ЋѩЉւ˖α࠽� 
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��@Ƥ%ࣝ 

 Ӓ֩ѐׇ5Ă࣢u֨ܗयόɝ》ӛ؅ė֨̏֟Ǔ޿

Ύ޶ 

«ʰρĘڤ؀ʲљ̥ۘ৛ݭډљȨοׇࠬړ�؀ӛɪ৛uMρęʗ҅Łݭयόɝ》ӛ޿

Ⱥׇ֨կࠂ৛ÀЋٿ؀֨̏ݭׇ¸�ʲљ��֨̏÷۷ڿ۰�Ŀׄ͟ݴ৛ϬŀԵŮ�؀२Eࢪ

ǨѤ˲MĲ֨֩ö৛ࡱɔҀėƹ̥ԾŀԵׇ޶ࢫԋǈ%�৛޿यόɝࡼĮЄІϬēŀԵЈǬׇ

��Շܑۘپ 1970 ʗKɽѐėׇࣛׄ˒৛ԋւǬӬࡘ�ѐʵ˜�Е߅òֹܗࡼࡨƤɚҙׇĸ
5Ă࣢u৛MĲο२֨ӒܗӸׇࣝqșࠚՇܑܗƣƤɚҙࣗ$Mn߁סШ৛ߤMĲŴĦߦߌࡠ

֟Ǔׇ࢈߾৛�ߎɍГn؅ėׄɠׇЏ߁/ӂ৛Ŋϭטʢŝׇ̏࢈߾ɚҙɍϏ֟Ǔ߇�ҁͷࡴ

ŝʲ߻৛MʲֹـƤɚҙ֟ܗǓ5ĂׇȨοƠ�৛Ҁǧ৛Е߅òƣֹƤ֟֓ࡕǓκ۰ئߣĲӥ

ԴӒĂ৛Mƽ॓֟Ǔ؛ȡ»ҙ৛+߿ЄǨҙߛכ߷ŝ࣢ˠ؀ݭӛɪׇ@σ޿�̏֨ܗयόɝ》

ӛ؅ėɚҙܑܗՇ֟ǓࣝÀЋޱऑ�ǨɢѴׇ࣢u৛ϚЏƣƤ֨ӒܗӛӋĲƢƤڥȹړࡲ৛ߌ

ӸࠚÓϚʗֹƤܑՇࡠϭ৛ӫьͽˍࡼ৛ƣɚҙƔԀ̝ߊ޶ࢫׇ֨ڠࡘϬɚҙधӛ̨Mאࣝߦ

ׇȺʦࠂज़৛+ࢀ�ÓࠂȺׇר̏֨ژ�߷�ʃަƜܑࣿՇy۰ۤ׏ IUCNĶȊ۹կ׉ڂةЅ
ÙԾԮģٔڂׇډ۩�४ঃŝϗЕট৛࢚ϬֹƤʐׇ޸ԋւ৛ㄧܓձȬׇț١৛ƣ》ɪԝࣝʏ

ФׇڢԋҙɔЋѩЉͧւêÓ֨�$ׇڂ۩�४ঃʚঈ৛İMǬԜƤėρࢭЈԾࠂȺ�ͧΏট

࡙ܰCEϬֹƤԋҙÉț֩ژ�ׇ޶ࢫѐ৛Ϭ�Ŋ�KࣝձҊׇ½Ŋ̝ߊ৛ԾƣƤɚҙ̰ӏӏ

џࡿ৛֬ڜɚҙׇ֨Ӓ̝ߊ৛+ͺ޿רयόɝ؀ݭӛɪĲ》ӛ�ʏ৛ࣗ$MnϬӛӋ֨կ�ɓ

¿ʚॳׇ޶ࢫш˺Ւা৛ӊӲկةˍnӾӔӛӋׇࣝࣉ࣢ӊӲ࠺˔৛˙ॎկ࣏ʠɢß३ɢࠂȺ

ǨѤׇկة৛Ȁॅݭŝޓއॳ׈ࠉԾֹƤɚҙ̰Ցר�Ý֪ࡼ�Į6Ęʗ৛ƣࡨ�߆ࠚϣߠ�

ɎMĲβ؅ڜЉѱöׇʻĈݴǓ%�৛ɽѐėࣸࡴڿय़৛̰ࣛׄʏnׇ�Ö৛�ՅӂmƣƤɚ

ҙȦـࡂś৛ĴۘƐࢫҩЧ¿̰ɚaׇ》ɪ֨̏ܗȵƞ֟Ǔ৛ο�ӛɪϳ޿Ĳࡘԋ֨̏ׄ֨ó

ӛӋĲƢƤܗԨׇ̥ࣗŊϭ৛ƣƤɚҙڜҢࡣܗԋѐׇׄɠ�ƣɽѐࣛׄࡘΚֹƤޟ৛ㄧۘ߾

؀Ĳ֟ݭ݋ँ�߾�֨֩=ӸĲ֨Ӓ֩ѐ৛ࠚՇׇܑ֨ڠĮࠡMࡼࡲܓԖŕύާ৛ㄧړࡲׇࣝ

Ǔ߻ी�Ķ࣢Ӈ৛̦�=טßƣƤߔۊ؅Ơ˙ ̿ßـƾ৛߼ڠƤώσŁ̨̏֨߻�y߼৛Ƈ

Ѭ֬ݦ࣢u৛ʉÃ%ƢƤࣝܗ@ە˯όࢫ�̦߿ַ߅�Еړࡲׇࣝ%էƢƤ࡭ܗ@ό̿Ɣࢫߔ

��Ǹ֬ࠪـόʲࢫ৛ڠ˯ɽѐׇࣛׄـǬװǬژ�˯৛Ĵ࢈߾%Ӹ࣢uࠚՇܑܗƣƤɚҙ޻

ۘ�৛ÀЋ޿यόɝƣƤձܫ�� �ɠѣʵׄڿҠׇޠʖ̏֨ܗӒ˃ʵ֨ژ�ڻڠ

 

 ؀ݭ�Ēࡤӛ�֟Ǔࢪɠ�чׄڿয়@Ƥ࣢u�ɽѐҩЧ�Ҡߒࣉ࣢
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 ߃ʟַ߅ 1.1

ӛɪƤėԾӛӋࣸܗƤ<ĕ%ݴ৛ɍ֨կۘ߃৛ӛӋ�ҷӔ;p॓Õ৛˃˃ׇܫܫĂщկ

ƣҀėƹȗ۰�֨ࣗޚڵ�ৠɍ@ॅۘ߃৛࡜ӛݴÀЋࠂȺׇ֨կࠚӸ৛˖MւĵॎկnӸ�

ś֨׍৛ӛɪ࢚ϬÀЋϝ߃ۘॅ@ɍ֨կ̨ɍߨ١া৛Յ࡮>ś৛ӱĸϬp�ɪओɪׇ֨ڻڠ

öׇƤώ� 
 

еƞʆׇӛɪܑڧēۘĞ৛ӟىݮݔė�Ǭƞė޿�यėŝόɝė৛ڤʰ  ¿৛ࢪ«46
ځࣗڳόɝėҠȦԋӱ৛ܓƝԋӱ�Ğى؀ēࠪǬƞėݭ 27 ӛࣸ<ֱׇƤʏ৛࡭ך�αࢪ«
ϖЋҷӔ׬�؃�、��؀ɧ<ڲࣅѪׇܑՇ֟Ǔ৛+ЋИ݉֫ࡘ��ʫȤׇڷ>࠺ࡿ�@σ

ϳ޿৛ø࡜�ʗnכǨ@ɽĒׇߍϐȀࣧƭǄ�ՋƗ�ैࡄ�ʬ̯ٔٔ৛ࣛۓеƞׇӛɪ࢈߾

҅Ł৛+ѿϬŀԵӛɪ֨̏֟Ǔڱׇ࢈߾ˈ� 
 

Е߅òׇߤضׯШ"٢޶ƝԾ޿यόɝ》ӛׅֆ޿�य�ǬԜ�y֨�Ҡܘ�ҠȦ¼ࢪ৛

ƣƤ߁סӸׇqș࣢u৛ࠚƣƤܗयόɝƤė》ӛ؅ėɚҙ¿֨Ӓ֩ѐ޿ضƣϏͷׇדַׇ߅

؅ėɚҙȀeֹ֓߁Ƥ֟ǓׇࡼĮ֑ܗ「৛�ӂ৛Ĳטܗʢׇ̏࢈߾ɍ؅ė֟Ǔ¿ض�ҁͷࡴ

ɍϏГn؅ėׄɠׇЏߎŝʲ߻�Ծ޿߁סयܗόɝ》ӛ؅ėɚҙ¿֨Ӓ֩ѐܓCϬŎEֹܗ

Ƥ֨̏֟Ǔڥȹړࡲ৛Еַ߅ɉࡼࡨσքŁφ�֫ߤࢬШܗαƤߦߌ৛߁סƣƤɚҙ¿ɍϏο

२֨Ӓ֟Ǔׇ̍࢈߾Ķרߛ�Ĳטӂ৛ЏˎߤضׯࡼࡨШׇ·ȶԾƾ؁৛˖M̿Ɣࢫόړࡲ@

 �ՇׇǷѩܑܗ@�ӛܗ@�Ƥܗ
 
 φࠚШ٢Ɲ%ƾЕߤضׯ 1.1.1

 Ш٢Ɲߤضׯ��
 

ЕߤШ٢ضׯƝɣеƞʆ޿यėׅֆ޿�ࢪयࢪ�ǬԜࢪ�y֨ࢪĲόɝ࢛Ҡࢪܘ�ҠȦ

 �ࢪ¼Ԭӛٔࢪ
 

бΞ̦Ɯ�ӛɪٞ֓ӂ
ׇȬۋ৛еƞʆӛɪƤʏׇ٢Ɲ৛�࡜ɪӛƹ
Mʖƨ३ԝڧŌ

ӛ�Әӟݔ%ӛƹ৛ø��ԬӛࣸƤ
Mʖƨ३ԝ࠺ࡿࡰ˨ܓڧ 61 ذƹ৛ӛɪƤėनࣸ%ڧ
ࡼࠬ 3݈»ऴ�еƞӛɪ�ǬձܫƣϏ৛ǬƿӾÓӛĸƕ_ϏŀԵЕɬ࢘޵ӛɪ޵ܓࡲēӛɪ

া׵Ƥʏ৛Ծ� ݅ҙƜऻӛ͈ࡓ޶ࢫ�еƞĶ¿ܑՇоOׇ࣮à৛ƣܑۢ݉ࣛׄ҅�ئе

ƞĞē¹هŅҷɹӾĸˍʖī�·ࣸΤɠ৛ēهԾĞɮӾĸŝߎĪӱĸۢ ৛݉ĞهMɮ़Ī৘C

ҠȦ৙Ծӱĸ৛》؅ȕӾۘ�� 
 

ƣޙβ〈֓�৛޿यܗόɝƤėƣĘڀ��ʧՐʗࣝ৛एअɣ߬ࡒٞگۈ৛αåӫʱՅ

öߍȫ〈֓৛ɣϏʖƷϔīaҙׇӒĂ٢Ɲ�ƕŀԵē࢘ϗ޶ࢫ׌৛ܓ 1731৘ӫऎѿ 9৙ʗҀ
Ƥė҆ɣӣҟʯࡒė৛Ԓ@׆ڜʗׇآǙԖ̥ۢ݉৛1874৘ӫ±ڦ¬৙ʗӣҟʯÕԾӣҟ�ό
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ڦ±৛1879৘ӫگ¹ى 5৙ʗʭӣҟʯ৛޿य�όɝƤėѓԾܕēʡόگىеԠǃى�ē2ǃ
 �ėࡒ
 

ϗ〈ϭЏޙβėò߾Ăाڵ৛ 1901৘ϣ〈 34৙ʗΰۅگʯ৛еFƞʯ̥ـ৛1905৘ϣ〈
38৙ʗЄŋԾеƞʯ৛1920 ৘Ǭѿ 9৙ʗϐޙʆޜʜà˒Ծ޿यʜ�όɝʜ৛अɣόىɺ ǝ
৘ȀƠࢗ 1-1৙৛ࡒ�ÕÜߍЋ 16ŝ 
βƀ_�ǬȘޙ�20�  
 

̫˒৛1946ʗΰàԾ޿य࢛�όɝ࢛৛अɣϏόگى৛ǬȘ=ΰàԾИ�1950ʗеى��
ܰÕ〈৛ΰअԾеƞ�2014گʗ 12ЊеƞگĚвԾࡒהеƞʆ৛޿य࢛�όɝ࢛ΰàԾ޿य
ė�όɝė৛И=ΰàԾࢪ�˙Ơ Ơܓ1-2 1-4 ѡ؄ܑӫऻܓϗ〈》ׇ֪ژ�Ƥŋয়ׅ、ǘ�
य� ǬԜ�y޿�٢Ɲ·ׇׅֆضׯШߤय�ǬԜ�ܸܵƬ�ǬիѰ�ɮ़Ī৛ĤԾЕ޿׬
֨�Ҡܘ�ҠȦ¼ࢪ� 
 

    
Ơ 1-1.
 ǝٞࢗ·Ơ�৘ə࢘৙৛1934৘ϫŝ 9ʗ৙ 

Óݴয়� ǝ޾޶ࢗ	
όىɺޜࢗʜѓ「ङș� 

Ơ 1-2. 
ϗ〈Ę݈Õ�ŀԵƠ�৛1905৘ϣ〈 38ʗ৙ 

Óݴয় ؅@࣯ׯ ˠŀԵ׆ʗ҅ŁƤƠفڢ 

  
Ơ 1-3.  
еƞʯٞ·Ơ�৘ə࢘৙৛ ŀԵϗϗό

Ǉ৛1906৘ϣ〈 39ʗ৙ 

Óݴয় ࣯ׯŀŁ̰ŀԵضׯĹࠚ٬φʤفڢ 

Ơ 1-4. 
ϗ〈ޙβėޜʜ� 

Óݴয় ؅@࣯ׯ ˠŀԵ׆ʗ҅ŁƤƠفڢ 
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৘�৙ܑՇƤ֓֟Ǔ 
 

еƞ》ӛƤʏࢃЍʖƯƀߤ৛ט࡜ĨϬ�ŊࠠƤׇƤࠈয়、ɪ�、�Դ�؀ɪ�Ӿ׬�؃

ҷ¶ӛʏnࠂȺׇԌ、৛ँ》ɪӔĲԔࡤԝآĂोࡥ৛ƣƤĈࡉʖګƤėǂ̥ذ、Դ৛Ķß》

ӛطЁƤėʽǬׇैöŒ̥ࡥԾैŒ、৛ǂ̥ذʖޙӛɪׇ、�৛ď͚ӛӳ、��、ɰ、��

ܻԓ、��、य޿��ǬԜ、��ҠȦ、��еƞӛɪ߾Ă�ÀϣेׇǥӤÉáׇ֑ࠄ৛M޿

यӛҟӚǈĲҠȦԋӱē�ӤࡉذԾे݋৛]ƣόɝӾܓҠȦԋӱē�% ৘ࣝĤǬԜछʬĞɪ৙

ӛɪࡉ˃̃ࡤ˒ڧԾóԿ৛࢘ÕӛɪڧㄧܓʃܓࡤǄݴ࠴৘еƞӛɪ֨̏y׉ׅ߼Ѕ৛2017: 
32-34৙� 
 

еƞƤ֓ϳ޿րÀձܫ৛ƕ"޶ҷɹǬԒӾަ޴Ǻΰࡿӣҟҷ৛ŀƤ�ŅӾӔM͸࡜�α

Ɉ˲ҟٿ
Ōӛɪࡑμ�ЕߤضׯШ٢Ɲ·ܑēۘĞЋǬƿӾ৘ܚŋǬƿɹӾ৙�ׅֆӾ޿�

यӾ৘ܚŋׅ、ɨӾ৙�y֨Ӿ৘تܚɏॏǝӾ�ܸܵƬӾ৙�όɝӾ�˒ӳӾ�؅ȕӾ৘ܚ

 �ѐ֨֩Ƥʏࡘׇ޶"ࢪ¼ӛʖīϬ》ӛ《ׇڜ৛̰Ӕࣝ¿ࠐFӱӾ�ɮ़ĪӾ৙Ѫِت
 

ǬɏҷɹӔÓɥƤۘǂׇ̥ذеƞҲ̲ذ৛ƕƤҏ͉Ě˃̥֑CׇŀƤƤ˃৛ƢǞɢ"


�бΞࣴѿ،ƣ̥ڒƢɢ̰ڂɢŝ�ׇ࢘׬؃ׇ࢘�֬޶ŀԵƤߚ�ׇͽࡠ৛֟ߗǓļजͣ

�ƻǏ৘ӺҨ৙ׇ֫ࡘकҟ�ԲӷݒÓªࡱ٤оƢǄ৛ĤĿֲҟ̥Ҩ৛ݴƢ৛�ƭޡǞׇڂ8

еƞҲ̲̲ذनګχ৛कЏЋࠂ。ׇकҟ৛ø�ƤޡԾ঻ڂׇࢫǞ৛mƻǏݵ�Ԏҟ৘ࣴѿ،৛

1993: 1108, 1110৙৛8࡭Ƥ֓ƤࠠоOѿϬࡱɔеƞ̥Ծęƻ%࢛�Ŀׇ̨ۂоO� 
 
৘2৙@ĸ֩ܗѐѓ「 
1. @ĸѓ「 
 

бΞеƞʆβʡ"ݴ߅ 2002-2017 ʗׇ߅ژρΞ৛еƞʆࡒė·ŅėוҔࡉ৛ࣱ˚ܘė
ǧ৛όɝėŝ޿यėࣗЏMnԾ¸еƞʆ̭ρĲ@ĸρЈɐ�@ĸȹʢЈ`ׇ¹ޙβė�¿ 

¹ėׇ̥ࣗʑʢЋ̰�Ŋ৛όɝḙׇ̇ρĲ@ĸρ̥ࣗЋ࣮৛޿यėࡉוόɝė̥ࣗʑʢǬ� 
 
Е٢ضׯƝׇׅֆ޿�ࢪयࢪ�y֨ࢪ�ǬԜࢪ�Ҡࢪܘ৛ҠȦࢪ¼ࢪ৛бΞеƞʆβʡ

̭β1Ą̰ 2012-2018ʗʠࠚ߅ژφे؄৛Ҁ¼ڳࢪ@ĸρ߾Ē�Ǭ৛ځƣ 1݈ 2ęǨ@ɾł 
৘ޡ 1-1৙৛¿ M޿यࢪ@ĸρЈǨ�¿ѴԾҠȦࢪ�y֨ࢪ�ǬԜࢪ� 

 
ޡ 1-1.  2012-2018ʗʠضׯė¼ࢪ@ĸρ 

 ĸρ@ ࢪβė Иޙ
2012ʗ 2013ʗ 2014ʗ 2015ʗ 2016ʗ 2017ʗ 2018ʗ 

 3301 3326 3271 3272 3243 3229 3223 ࢪय޿ यė޿
ׅֆ1148 1260 1381 1267 1268 1274 1295 ࢪ 
ǬԜ1986 1953 1879 1892 1843 1861 1852 ࢪ 
y֨2495 2441 2457 2436 2422 2432 2429 ࢪ 

όɝė Ҡ1126 1133 1118 1115 1119 1125 1117 ࢪܘ 
ҠȦ2559 2586 2633 2689 2692 2759 2786 ࢪ 

ņ12615 12699 12739 12671 12587 12680 12702 ߅ 
 فڢ�όɝḙ̇β1Ą̰فڢयḙ̇β1Ą̰޿φnӸয়ࠚ   
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 」ԋ֩ѐѓࡘ .2
 


ŝ�य࢛ˤ޿
ņڝόɝ࢛ˤ�Ϗࡘѐߡ٣ׇϣ৛Ϧϗ޿य�όɝŝǬƞЋеƞ�Ǭٲ

৛2014৙� ƣۋك৛2008ৠɕۋكѐ৘ɕ֩޶ࢫयėŝόɝėׇ޿MnԾה�ѐࡘ৛ت%�
ۛƤनذώन৛1970 ʗKࡘѐ׍ܘϭЏ৛޿यėܗόɝė͟ڠ۷׈ƣ 6 ę»ऴM�ׇۛƤन
৛Շܑۘذ 1970ʗK ЏM˒৛޿यׇ࢛ۛƤनذt͟ڿӬɐ৛Ȁޡ 1-2̰؄য়࡜Ęʗ৘2008-
2017৙όɝėɒ۷͟ڠ 5ę»ऴM�ׇۛƤनذ৛޿यėܑ 2010ʗ˒ʃ࣭ܓ 5ę»ऴM�৛
ĤmȀҀ৛όɝė޿ܗयėEÕdеƞʆŅėۛƤन��2ّذŋ�ƣࡘѐ̭ρܗ@ĸρώन৛

यėϏ޿ 1967ʗ̭ࡘρࠬ 6ę̭�1972 ʗࡘѐ@ĸɉ࡜ 4݈@Ծ३ɫЏ৛ƣ 1980ʗK Џ
Ӭß 3݈@M�৛֬όɝė̥ࠬ࠭Ծ࡜ʗnеƞʆ̭ࡘρĲ@ĸρّ�_৛ԾеƞʆЈׇ޶ࢫ
 �ѐ֨֩ėƹࡘ
 

¹ė׈MٲثԾ֩ࡘǬȪ৛¿Hhկď͚֦޿ ¿�ٔ֨ܭ�ݬय֠޵Іऺ׍ࠊŋ৛1970-
1990ʗKࣝԾ޿य࢛Јݙׇ޶ࢫСhկ࡜�ʗnँ֫ࡘ݋Vۛࡘ�Ƥ˝ήŅةƕڋˈऱ৛޿य
ėĲόɝėīЋۛƤࡩʗӬɐ৛ړņ޿±ׇVࣜࡘѐँ%ࠪܘ� 
 

ޡ 1-2.  2008-2017ʗеƞʆ޿यėܗόɝėۛƤनࠚ߅ژذφ৘ƀ_য়»ऴ৙ 

ʗ ޿यė όɝė 

2008 5 020.46 5 491.32 

2009 5 011.12 5 489.02 

2010 4 932.42 5 473.44 

2011 4 871.94 5 420.32 

2012 4 774.61 5 415.70 

2013 4 771.40 5 409.34 

2014 4 768.97 5 408.34 

2015 4 781.49 5 406.80 

2016 4 779.91 5 382.66 

2017 4 777.43 5 378.86 

 فڢφʤࠚ߅"φnӸয় еƞʆβʡࠚ                     
 

бΞ

ŝ�य࢛ˤ޿όɝ࢛ˤ�ԋѐࠚφÕП৛еƞ》ӛԋѐоOѳk৛ǨөԵɏӱ৛

m˖ԋѐӒĂǨ̰࣮à৛"޶Ծ》ӛԋΏ৛�ԋѐǨԾíѐ�Mԋѐ̭ρnט৛όɝėׇԋ̭

ρǨ͟ڠƣ 600̭M��ę̭M�৛޿यėԋ̭ρϏ 2004ʗM˒ʃ࣭̭׆ܓM�ৠƣԋѐ@
ĸρώन৛޿यėϏ 1960ʗKԋѐ@ĸЈǨɉ࡜ 3ę@৛2000ʗK˒Џʃ࣭ܓ ৛¹@ॖ׆3
৛2014৙�бΞۋك৛2008ৠɕۋكĘÕ%�৘ɕ࡜ԋѐ@ĸʃӬɐɉࡉҔו 2017 ʗ޿यė
Ĳόɝėԋѐ˙ѐ@ĸ߅ژ৘ޡ 1-3৙৛ԋѐӒĂM》ɪԋѐԾ"৛¹ėņ߅Ћ 605_ɊÂѐ
˙1ԋѐӒĂ৛¿ όɝėЋ 302_Ɋѐ》ɪԋѐ%ԋҙ� 
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όɝėƕЋ¸ŀŮ�MȯȵϔۊԾ"ׇԋӱ—ҠȦԋӱ৛ϬʏĂ࡜ɪĲ》ӛԋѐӒĂĲ
ܭM঍�ঔ�ɏĦ�Հॳ�ঝ�ঈ�হॅةΞা�ҠȦԋӱԋւ޶ࢫȯʜͧॳσĒׇژ�͟ڠ

ॳٔԾ"৛ԋւ޶"ࢭpࢽǧگʆԾ"৛2016 ʗԋ֩ࢭԾ 326 »Ǝ৛ԋ֩ࢭdеƞʆο२ԋ
ѐ৘॓ҋԋѐ�·ࣸԋΏĲӛӋԋѐ৙ځ 16%�ҠȦԋӱىܗƝԋӱ׈M》ɪ৘3ӛӘ·৙ȵ
 �ʗЎŌVࣜȋџׄɠ1ࡩӬ৛ԋӱׇ÷۷ʃࢼӸࠚʗӛӋԋѐ࡜ƴԋѐԾ"৛ƕ߅
 

ޡ 1-3.  2017ʗеƞʆ޿यėŝόɝėԋѐ˙ѐ@Ŧ߅ژ 

ėÜ ߅ڳ 》ɪԋѐ ·ࣸԋΏѐ ·ࣸ॓ҋѐ 

ņ߅ Ɋѐ Âѐ ņ߅ Ɋѐ Âѐ ņ߅ Ɋѐ Âѐ ņ߅ Ɋѐ Âѐ 

еƞʆ 3,281 1,057 2,224 2,992 1,055 1,937 281 - 281 8 2 6 

όɝė  424 302 122 420 300 120 - - - 4 2 2 

 यė  181 100 81 180 100 80 - - - 1 - 1޿

فڢݴ߅"φnӸয়еƞʆβʡࠚ  106ʗࡘРԋծޡ߅ژ 4-7৛Е߅òο֓ 
 
 」֑֩ࠚσĒ%࡜ė࣫ضׯ .3
 
(1) ʆȬĹࡀয়еƞʆʆȬĹࡀ½ ؉৛ÕÜԾόɝėׇ�όɝܷȈݴयόɝƤėЋ¹޿৛ݴ21
ǀ
Ĳ޿यėׇ�޿यׅ、ɨՕǍ
৘ޡ 1-4৙� 

 
(2) ҅Łʲ٤য়еƞ҅گŁʲׇࣃ׃٤ɽhȄϏ 2003ʗ৛̪ܓ 2018ʗ 6Њ 19ϗ½ࣃ׃ 85ٓ
҅Łʲ٤৘бΞ�еƞ҅Łʲ٤ӫÄ
2৙৛¿ όɝėݴ�৛Ծ�όɝࡘЉ�ʤ
ৠ޿य

ė¹ݴ৛Ծ�ܻԓࣘ׬ҟʤآҙόИ֨ޞȱ
ŝ�ƜࣿछߖЯʵЉ޿؅यɰưĶz̰ߍϐ


ۊ৘ޡ 1-4৙� 
 

(3) ¿Hয়ÙÄࢊƧЋ�ٓ৛_Ϗόɝėِӱׇࢪ�їѥࢊ�Ƨ
ৠеƞʆσĒəÙÄࡁࡣ%
�еƞʆ»ЋʲࡱկĲ࣫ɣߍϐۊ
ď͚ ޿यė�޿यόƭƜɏ޵цЮܛĲκۦŦȷۊܛ

MĲόɝėࢪࣝݾ�όɝ׬ࣝݾԆۊ
৛Ծࣝݾ 2�3MĲ  �Ԇ׬ݶ6

                                                
1 !����
.*&�!������)./� 105�$#�$%�$+'���2017� 7����2019.01.02

 2� 
2 !�������*&�"��(	-,��2018.12.25 2� 



9 
 

ޡ  ο˂֩ࠚόɝ࢛Ǔ·σĒܗय࢛޿ .1-4
σĒ֩ࠚ ŋ ॅة ت »ŖϗЏ ޙβė ƤƧ̨_ۅ Ȭ݋ƢƤ%٢Ɲ 
Ĺࡀ όɝܷȈ؉ǀ  ؋ǀ 1985.08.19 όɝė 

 
еƞʆόɝė
ό֨ࢪ ѿ࠺
110ʅ  ݶ9

еƞʆόɝė ѿҍ
197�198Ƥݶ 
 

यė޿यė еƞʆ޿ यׅ、ɨՕǍ ՕǍ 2002.09.02޿
όƭ�  ݶ16

еƞʆ޿यė޿όҍ
119Ƥݶ 

҅Łʲ٤ όɝࡘЉ�ʤ ¿H 2004.10.13 όɝė еƞʆόɝė
όɝ࠺݅ ࢪ
 ݶ242
еƞʆόɝė
όɝޜ˞ؑࢪ
 ݶ13-4

еƞʆόɝėό֨ҍ
ό֨ɏҍ 384�413�
1282� 1284-0001�
1291� 1291-0001�
1291-0002Ƥݶ 

ܻԓࣘ׬ҟʤآ
ҙόИ֨ޞȱ 

 यė޿ 2017.04.06 ۇޝ
 

еƞʆ޿यė
ܻԓࢪ 15 ܻ࢝
ԓ  ݶ280

еƞʆ޿यė˧Țҍ
375Ƥ 
 ݶ
 

ƜࣿछߖЯʵЉ
यɰưĶz޿؅
 ۊϐߍ̰

֩ ѐ
 ϐߍ

यė޿यė еƞʆ޿ 2018.05.30
ɰưؑࢪɥ࠺
�ɰưσĒƤ
ϳƞė
· 

еƞʆ޿यėȺ˧ҍ
170-3�172�174�182
Ƥݶ 

 ৛2018.12.27 Ш࣠فڢφnӸয়еƞʆβʡσĒəࠚ  

 
৘�৙¼ࢪѓࡠ 
 
1. ׅֆࢪ 
 


ŋ�ׅ、ǘܚ��ׅ、ɤ
৛٢ƝࡉǬ৛ӟݔC޿यėʮׅ�ܘֆ2ࢪ৛̥݁ㄧϚ৛ ̥
ЅϏ 1894 ৘ӫ±ڦ 20৙ʗׇ
όߌࢨگىÄ�ࡊߊয়�ׅ、ǘ݁৛ƣگē6Ę6̭�ࢪ�Ę
6৛�ĸ2׆*Ę¼�
৘ࣴЎ৆৛1962: 62৙৘Ơ 1-5�Ơ 1-6৙�ϗ〈ϭЏEyֲ�ׅ、ǘ
ʜ
��ׅ、ɤ
ࡒהĚвԾگƤŋ৛̫˒ׅ、ɤ��ʜȕņlȬŋԾׅֆИ�2014ʗеƞܚ
ʆ৛ׅֆИΰàԾׅֆࢪ�ࢪ·Ћ��ѼҘĹ7
3৛ԾֹƤѼȵॐ֪%ҟ7৛ܑѼҘϔ@Ȭɚ

ҀƤϭ̰ࣛࣖ৛דçҟ7Eƣm֪ ৛Ћॖ׆ʗ%$� 
ׅֆࢪԾࣟĞ�ȯȵۢɚƤė৛бΞ
ȆԾ"৛ٔߎ�ɚҙMহ�˓�Рࡊߊ�य࢛ˤ޿

¿ হȆȵϔ̥ŦǨԾࣟȯ࡮ȍ৛ƕֹƤࣟȯϔ5ۊĂˈऱ৛˃ ̥ձҊׇࠄ֑߃ߞ৛ت%Ծ�ࣟ

ʵȯȵߖ
� 
 

                                                
3 ��3*& http://cloud.hakka.gov.tw/details?p=%2066192�2018.12.28 2� 
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Ơ 1-5.  
ŀԵǃƠ�৛1904৘ϣ〈 37 ʗ৙ 

Óݴয় ؅@࣯ׯ ˠŀԵ׆ʗ҅ŁƤƠفڢ 

Ơ 1-6.  
 ��ˈݶ2ޞ2015ؑ

Óݴয় ؅@࣯ׯ ˠŀԵ׆ʗ҅ŁƤƠفڢ 

 
 ࢪय޿ .2
 

Ƥώࡘ�וҙƣɏӾ ͝˖޿]ࢢय%׬�৛øMpǶ৛ƕ¿ण।őʷ@ۊį͙৛vm

Ƥώׄɠ৛γ�޿׬य
यИ৛2014޿βėŋ৛̫˒ȬŋԾޙԾƤŋ৛ϗ〈ϭЏ》֪Ծ߾Ԗԏࡩ
ʗеƞگĚвԾࡒהʆ৛޿यИΰàԾ޿यࢪ�Ƥώŋè֦『Ɇ৛Łࡊ�ƣ޿׬यޜ৛گ࠶〈

ē6Ę6ࢪ৛Ŋ〈¬ʗ৛׬�˖ 』֦�ו�৛޿۪ࢢय৛Ƣ@ـ�ɏɆৠ˒ڎѴΰʲ৛±ڦ

2Ęʗ৛Іࣩ̯ٔࢫόΰࡱ৛ʫȤ*ĘƓưङºċ�Ƥƾ׆�ºĘưङƓċ
৘ࣴЎ৆ٔ৛1962: 
117৙޿�यӾĸĞɪ৛Ϗϗ〈ϭЏʲЋ�ׅ、ɨՕǍ৛ 1898৘ϣ〈 31 ৙ʗĂɽ৛1901 ৘ϣ
〈 34৙ʗȨɽ৛ܓCـפƣ޿यėӛɪ৛Ϭׇ޶ࢫƤѡܗϳা৘Ơ 1-7�Ơ 1-8৙� 
 

 

 
Ơ 1-7.  
ŀԵǃƠ�৛1904৘ϣ〈 37 ্৙ 

Óݴয় ؅@࣯ׯ ˠŀԵ׆ʗ҅ŁƤƠفڢ 

Ơ 1-8.  
 ��ˈݶ2ޞ2015ؑ

Óݴয় ؅@࣯ׯ ˠŀԵ׆ʗ҅ŁƤƠفڢ 
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3. ǬԜࢪ 
 

�ǬԜ
Ƥŋ֬nʃ$৛ÚԾ�Ƥ˃ŋ৛1871৘ӫŊ〈 10৙ʗ
ӣҟʯˤ�ƣ�Ĺࡀ

৘͠ǭՇąǓ�ƤΘŋėۖ৙ࡊߊ�ǬԜয়ƣǬӾǔ৛Ǩ֩ॳ
৘ࣴƽд৛1977: 330৙4�̥Ѕ

Ϗ 1894 ৘±ڦ 20৙ʗ
όߌࢨگىÄ�ࡊߊয়�ǬԜ࣪৛ƣگēƓĘ6ࢪঢ়Ϗ�ӲĘࢪӾɘ
ʷɥࣥҟܓߎࢪ�ޙ޵Ѫƥळ৛͈ ۘĞߎࢪ�ޙ৛İ͈ۘܓࢪ�ޙ޵ǬԜ݁԰Ծ �࣪ŘʮƓࢪ৛

ӷ֭֫ॖ׆�
�
�ϣ�CШҀԜएŋԾԜ৛¿αԾ࣪৛֪=ƣ࣪ৠγÙϏҟÝߐ৘ࣴЎ৆৛

1962: 163৙ϦϗǬԜ݁ď͚Ɠ�ɏИ݉য়ǬԜ�ɏॏǝ�Ǐ۲�Ǐɘ৛̫˒ǬԜ�ɏॏǝòԾ
ǬԜИ৛Ǐ۲�ǏɘԾ҂ȊИ৘Ơ 1-9�Ơ 1-10৙2014ʗеƞگĚвԾࡒהʆ৛ǬԜИΰàԾ
ǬԜࢪ� 
 

 

 
Ơ 1-9.  
ŀԵǃƠ�৛1904৘ϣ〈 37 ্৙ 

Óݴয় ؅@࣯ׯ ˠŀԵ׆ʗ҅ŁƤƠفڢ 

Ơ 1-10.  
 ��ˈݶ2ޞ2015ؑ

Óݴয় ؅@࣯ׯ ˠŀԵ׆ʗ҅ŁƤƠفڢ 

 
4. y֨ࢪ 
 


ŋ�ܸܵƬܚ৛̋͠》ɪࣗԊׇܸܵӾҷ৘ȯׇߞ�Ƭ
̋͠Ӿ̨ҷ৙৛ϦϗܸܵƬʜ

ӟݔɍनĪ�¹ʣɝ৛ϗ〈ϭЏ》֪Ծޙβėŋ৛̫˒ƕƤώʫȤӽԨȲǶ؆y֨Ǭʋ৛γȬ

ŋԾy֨И৛2014ʗеƞگĚвԾࡒהʆ৛y֨ИΰàԾy֨ࢪ�ƣƤۏMŀ ÕࣽėÕڧ15
��y֨
¹֨
�y֨�ܗӒƤ֓ėƹ৘Ơ 1-11�Ơ 1-12৙�Е׆ࢪÕ%*ĘM�Ծȯȵ@৛
ϬÁƴׇȯȵۢ݉� 
 

                                                
4 �ĨǑǫɭ。L�RƏ«Ƅɹ��&ŊśƄʁ{ƏƄ�JÀƏɹ�Ʃ$�ɹ
ğRīŧS�� 
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Ơ 1-11.  
ŀԵǃƠ�৛1904৘ϣ〈 37 ্৙ 

Óݴয় ؅@࣯ׯ ˠŀԵ׆ʗ҅ŁƤƠفڢ 

Ơ 1-12. 
 ��ˈݶ2ޞ2015ؑ

Óݴয় ؅@࣯ׯ ˠŀԵ׆ʗ҅ŁƤƠفڢ 

 
5. Ҡࢪܘ 
 


Ƥŋ�ǬիѰܚ৛ϗ〈ϭЏÕԾǬիѰ�݊ɝ�˒ӳ��Ʒळٔɏ݁�̫˒ߍǬѰ��

Ʒ2И�ƤŋࠪӸΞتҀƤīϬԬӛܼƷ৛ܻॅܶ֨�1959ʗׇ�º�ҟԸ
ΆǱɓ¿ֿ̒৛
ԾҢҠϝࣗܘ৛Ϗ 1967ʗΰŋҠܘИ৛2014ʗеƞگĚвԾࡒהʆ৛ҠܘИΰàԾҠࢪܘ�
ҠࢪܘM݊ȆԾЈǬȆҘ৛ځd¸ࢪ@ĸ 80ৗ৛ȵϔʲЋ݊6ۉ؉ǍĲ؋ǀ৛Ғʗӫϣ؍؉Ӓ
Ăʷnρę@įø৛ϔۊuɣؑjʠ৘͠ध࡜ȯȵϔۊɚaƤ৛ĶȯȵσĒˈऱ�ࣟȯऐׇߞ

ࣟĞ@৙৛ƕآܗ˘࢈Ǚܗئࡼȯȵ@֩֨5Ă৛� :β࣯ȯȵȇŦЉ৛2011ޙ۷ö৘ߞȯ˖ۏ
31৙৘Ơ 1-13�Ơ 1-14৙�бΞ݊ȵ˒KĶۖߌ৘O05৙؄ޡ৛ȵϔܑ ī҅K࢈˘৛1589ʗ
ȯȵʜ৛430ʗ׈ŀԵϭܗĞʜ৛ʮНࣟࡼ৛¿ 15KaܘόɝҠܓ࢈৛1738ʗࠂʮНࣸ࢈
Mnyֲɍ·ࣟĞߖ�ɍǧȯȵׇߖրձۏ߃ߞ˲� 

 
 

  
Ơ 1-13. 
ŀԵǃƠ�৛1904৘ϣ〈 37 ্৙ 

Óݴয় ؅@࣯ׯ ˠŀԵ׆ʗ҅ŁƤƠفڢ 

Ơ 1-14.  
 ��ˈݶ2ޞ2015ؑ

Óݴয় ؅@࣯ׯ ˠŀԵ׆ʗ҅ŁƤƠفڢ 
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6. ҠȦࢪ 
 


Ƥŋ�ɮ़Īܚ৛Ƥŋn֬Ϭƕ±ҙƣҷĸ·ώҷɮळ�ʲɝ৛˙ӱƺטn৛ɝƣ३ɮ

�৛γŋɮ़Ī�ϗ〈ࡒЋɮ़Īܗ�ʜȕ2ɏИ݉৛1959 ʗΰŋҠȦИ৛2014 ʗеƞگĚ
вԾࡒהʆ৛ҠȦИΰàԾҠȦࢪ�ҠȦࢪ·ЋࡉǨǬȆׇȵϔ৛M֑C޵Ԭ»࠺৘ŀ ৙ڧ15
Ծֱ৛ŀ 15 ࡘҙ৙Ծ"৛آɣ˲Mؑj@৘ࣟĞ�ʏׇۊЋ࢙ȵ�Ѽȵ�Ȉȵ৛¿ϔ޵Mڧ
ࣜϭЉƣ》ɪ˙1ԋѐӒĂৠŀ 15 ȵ৛ҀėǊMȯȵ@ԾǬǨρ৛˓ܗMНԾࣴȵ�Іȵڧ
˙1ӒĂƀچMĄࡘԾ"৘ޙβ࣯ȯȵȇŦЉ৛2011: 31৙৘Ơ 1-15�Ơ 1-16৙� 
 

 
 

Ơ 1-15. 
ŀԵǃƠ�৛1904৘ϣ〈 37 ্৙ 

Óݴয় ؅@࣯ׯ ˠŀԵ׆ʗ҅ŁƤƠفڢ 

Ơ 1-16.  
 ��ˈݶ2ޞ2015ؑ

Óݴয় ؅@࣯ׯ ˠŀԵ׆ʗ҅ŁƤƠفڢ 

 
 
 ەσքį޶ࢫ�2
 
৘�৙Ƥώ҅Łσքܗώˤ 
 

ԾӦ¶ͷ߇Ƥώׇ҅Ł@σ�؅ЉڜԨ֩ѐԏࡴ৛ƣ࣢҅וŁσք�৛Еַ߅į࢟/ӫ

K
ӣҟʯˤ�৘ࣴƽд৛1977৙�ϗ〈
еƞʯˤ�৘еƞʯ৛1906৙৛MĲ̫˒еƞگβ
ʡׇȫ{گˤ৛ď͚ࢫ{
еƞگˤ�ĦƓڜԨˤ৘еƞگβʡ৛1979৙Ĳ
ό{еƞگˤ�
৘ࠡԡӟ৛2010৙�
όɝ࢛ˤ�৘ɕۋك৛2008৙ŝ
¹ࡠߘ৛2014৙ۋك৘ɕ�य࢛ˤ޿
࢛%Ƥ֓֟Ǔ�҅Łآҙ͔Ǚڜ�Ԩ֩ѐܗ@σࠚӸ৛׈ԾЕ߅ò%޶ࢫįە� 
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৘2৙ ǰĲƤώβʡ޶ࢫ»ŖĲϐβַ߅ 
 
1.  ƜȵҚ� Ăώз৘2013-2017৙ޙࢄߤ࢈߾
 

Ծƕ̟Қ�৛βʡϏ࢈߾ 2012ʗаȬ�ƜȵҚ�
ऻڡβٛࢄߤ࢈߾৛ޙĂַ߅ʗЏ
Ծ 2013-2017ʗ৛¿ ď͚ӛɪऻƹޙĂώзŝࡘѐ֨֩Ĳ֨կǨѤ˲ऻƹޙĂώз৛ܗ׈
Е࣢וַ߅�  
 

ӛɪऻƹޙĂώз͠Ó࠭n࠭ǨׇӛɪƤėࣛׄÝ֪ޙԾ৛ď͚ɽѐė�а۷ĲԶöׄ

छʬ�ʭҟ֓ݴĲƳƦͻƵǈ�ӛɪy߼ɽߍئϐٔٔ৛m˖ӛɪƤėƢƤ֪ׄ֨ߠ�֪و�

Ԫ֪̃˃=וɍ;३৛̥ࡱӛɪƤė֨̏֟ǓनࢫܐǬޟΚ�еƞӛɪƤė֑「ࣱīЋ%、�

ʃЋ˒࠱%ࡤĈ৛ࣧैР+ࡩԖӝǱ৛ɓ¿ӛɪ@ɽĒĲyȦРࣧԸѩ۷ࡤĒ৛׈�ύæʻ》

ӛƤėƕ̟Қ� �öࢄߤ%Κޟ࢈߾
 

ѐ֨֩Ĳ֨կǨѤ˲৛ƣࡘΚޟ࢈߾�Ăώзå͠Ó৛Қޙѐ֨֩Ĳ֨կǨѤ˲ऻƹࡘ

ԋѐ֨֩�৛ӛҟӿʢ�ĚЉɎܔӛӋԋѐࠚӸρࢭΰ߾৛ԋǈ_̨آӝǱ৛ॳۊӊӲڧ࠺ΰ

�ҚهёܔɎ࢈߾��৛ҚٿৠƣҷɹĲӣҟ֨̏߾ׄ֨৛̥ࡱҷɹΦĂǖø�ˈऱҷɹׇկ

֓ĒȡړљĲ֨կ̥ڒ৛ˈऱҷɹ֨̏۷ׇׄ÷ٿ΄ৠƣӛɪܗ》ӛԦƤ֨̏ٿ�৛ӛʖन�

Ě৛Ͻकॊैׇाʢܗʽʢǖø৛̥ࡱӛɪƢƤӨұ�ӛɪrܗކӛɪٔٔڱࡤڧ৛ɎܔǨѤ

ׇӛɪшƤĲ¿÷۷ӝǱ৛ۘ@ԾׇװǜܗҚ� �ņδ̟Ȋ۹ЄǬޱׇ̰֨֩࢈߾
 
2.  
еƞ޿ό֨ࢬٿ؀֨̏ݭĂկ֨ࢬĂկy߼ėy۰ַ߅Ѕ�৘еƞگβʡࡘѐׄɠ
ə৛2014৙ 
 

2007ʗ ҸࣛͣӛʠǭՇҚڧٞࡥࡐpŀछǬԜछʬm֪৛m߻؀ݭीә�Ѯन৛؀ݭ
ÕʇनذЈʮׇ޿य》ӛ৛֬ϏɽѐʭҟҩЧٔīƕ؀ݭ̥ࡱƐ̏֨ࢫӖü৛Ծ/y؀֨ݭ߼


Ăկy۰ӂ֨ࢬ�βʡqگӸ৛еƞࠚ̏֨޿Ȩο˲Ĳϳׇٿ̏òߍ�еƞ޿όٿ؀֨̏ݭ


ė߼Ăկy֨ࢬ৛My߼ҷĸ؀ݭӛɪ֨̏ٿĲ¿ш˺%֨ࢬĂщկ৛ɣϏӛӋ֨̏ٿ�ҷ

ĸ֨̏ޱ%ٿņƴ֨̏֟Ǔ৛¿٢ƝM޿यėy֨ࢪǬԜछʬࡴҟĸĞǄMĞ৛ܓόɝėҠܘ

�όࢪयėy֨޿βėֱ_Ϗеƞʆޙ�؀ӛɪ৛ŏɏॏǝӾҷĸ�όɝӾҷĸݭࢪ�ҠȦࢪ

ɝėҠࢪܘĲҠȦࢪ·৛2014ʗ 7Њ 7ϗ»Ŗ֨δ৛¸ėन߅ذ 315»ऴ৛ÕԾаˠė 47 »
ऴޟګ�ė 81 »ऴMĲҠڿÝ֪ė 187 »ऴ� 
 
3.  
еƞƻƥ޶ࢫԦƤ৘Ɯȵډ৙y۰Ýַ֪߅�৘·β࢘৛2017৙ 
 

еƞƻƥԦƤ҅ڜ 2007 ʗƜȵ޶ࢫԦƤئࢉߑʟߑȬ�2011 ʗ»ŖÙԾƜȵ޶ࢫډԦ
Ƥ�2015 ʗ�ԦƤy۰ӂ
ϐߛ׺˒ޙ৛̅еƞƻƥԦƤ٢Ɲʛ߾ڜĂ৛įޡ�ەয় 
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ޡ 1-5.  ÙԾƜȵ޶ࢫډԦƤ%еƞƻǏĸρ 

 ৘»ऴ৙ذ৘ҙƜ৙ qΞ ƻǏ৘ĸ৙ ҟƹनئ҅

2011ʗ»Ŗ 2003ʗīеƞطܢگѿΫˈ� 3,345 2,974 

2015ʗ»Ŗ 2011ʗࡘȇЉࡘРܢӰ̰ѿɈˈ� 348 1,120 

2016ʗ٢Ɲ߄ѿ ͱࣱ  ƻǏ 340 1,115.29ݴ8

 ַ߅φnӸয়˂οy۰Ý֪ࠚ    

 
Ծ¿HÕėߍǓκ۰ėǧ৛¿ॖƻǏƨò֟ܗаˠy۰ėߍɉеƞԦƤƻǏòַࣱ߅ߗ

৘ҟࠚӸӟ॓ė৙৛"ࣝط޶_ƣόɝė޿�यėٔеƞσĒϳ޿ė·৛ʉЍ͟ڠīЋƻǏҟ

Ýࣧ�֪ࡘ�Ըٔ÷۷৛�ՙܩࡱǿ֨̏֟Ǔ�yșϖЋϳ޿ʨࡿ� 
 
4.  
 2017еƞӛɪ֨̏y׉ׅ߼Ѕ�৘еƞʆβʡ৛2017৙ 
 


еƞӛɪ֨̏y׉ׅ߼Ѕ�Ϭ֬еƞʆβʡ֟yəȇ߉ ǰǬȡ̰ׯΡׇеƞӛɪ֨

̏y߼βׅٛ׉Ѕ৛·ȶޙࡴеƞʆܑՇ֟Ǔ�@σׄڜ؅ɠ�Қ�《ɍеƞࢲ�ÕП৛࢈߾

ӛޙࡴӛɪ֨̏ߤШ৛;Óӛɪ֟ǓׇĘ2वࢫǬߣी��वɍٛĲҠׄڿɠώз�ώз ɉ

еƞӛɪÕė৛òߍyȦРߎ�Īӱ޿�ό؀ݭMĲׅ、ɨՕǍٔė_Ծډ�ӛɪy߼ė৛ܻ

ԓ、�Ĳόɝ׬ԆԾ2ډӛɪy߼ėৠۘࡴ;ÓӛɪÕėy৘ڠ৙ַ߅߼ŝӛɪ֨̏Ҡׄڿɠ

 �ַ߅
 

ӛɪ֨̏ߤШɉӛɪÕԾ6�ėҍ৛¿ ޿यǬԜҍ৘ȺРӾĸܓǬԜछʬࡴҟĸ৙Ĳ

ߨ�यǬԜҍ޿ԾߛЅ׉٢Ɲ�ׅضׯШߤҠȦԋӱ৙¹ėҍ=ĤЕܓ؀ҍ৘ǬԜछʬݭό޿

ࣸƹ֨կ̨ҟƹ֨կ৛¿ρܗࢭǨѤ˲׈Ҕ¿Hėƹ ৛̀ɣϏГnज޶øʽy۰۰ׇ˚ܗėƹৠ

בձҊ˲৛Гn̟Mׇ޿Ȩο˲३৛ø�¿Ƥ֓ϳׇٿ̏֨�`ࡉɍו؀ҍƕ@Ծˈऱݭό޿

ӰĲy۰Ծड़ד޶ѡ� 
 
৘�৙ߤ޶ࢫШַ߅ضׯ 
 
1. 
еƞǬƥĲ±˚ƥژٿƻǏߤШضׯ�৘ޙβ࣯ȯȵȇŦЉ৛2003৙ 
 

ȯȇЉϏ 2003ʗȇ߉ īǬȡࣴ¿ԟκͮߤШضׯеƞǬƥĲ±˚ƥژٿƻǏ৛ď͚֬
еƞ֫ࡘҟÝЉٞࡒ�ď͚�8ʃڜӝǱǐʖĲҟÝЉࣱ߁ÙׇٞƻǏ৛еƞǬƥߤШρࢭԾ

211 ʣ৛±˚ƥ֬ҟÝЉׇٞࡒƻǏ߅Ћ 60 ʣ৛γߤ½�ַ߅ߗШƻǏ߅ 271 ʣ৛Ƥҗʵߤ
ШŅƻǏƫ݉_ۅ�नذ�˃̥ϭࣝ�șƣѤࠈ�Ƥ֓֟Ǔ�֨̏ܗ@σ؅ėѓ「�ٞ֓߼ڠ

̃˃ٔٔ� 
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Ȁޡ 1-6̰े؄৛٢ַ߅ߗƝ·½Ћ6ݴƻǏďّ͚ 11έّڧ 16�17ŝ ҨĲّݶ23 12
ّڧέݶ 17ŝ ǐƵ৛ڜƻǏ࢘Õ҅ݴϏӫऻϭЏĤࣛࣤ৛एʛ׈Ҩ৛¿șƣ҅Ł́$৛ݶ19
ՇۘǬ͟ڠܔȨοƻǏ֨̏� 

 
यėy֨؅ėׇّ޿٢Ɲ·MеƞǬƥ_Ϗַ߅ߗ 11 έّڧ 16 ƻǏ৛��ÀЋրձݶ

ׇҟ࢐ϳ޿Ĳҟন֨̏ו৛Є࢝ڥИҙׇzN ˠӽԨȲ৛ړņƻǏژ��zN�ۢ݉֨Ӓط

ࣝ৛२֑ÓրÀձׇܫƻǏσĒ৘Ơ 1-17৙� 
 

 

Ơ 1-17. y֨؅ėّ 11έّڧ  ƻǏݶ16


φnӸয়ࠚеƞǬƥĲ±˚ƥژٿƻǏߤШضׯ� 

 

ޡ 1-6.  еƞǬƥ_ϏЕ٢ַ߅Ɲ·%ƻǏ৘2003ʗ 9ЊࣝߤШ৙ 

ŋت ʣ݉_ۅ ˃̥ϭࣝ ߡϣ ݒҟनذ 
৘»ऴ৙ 

Բӷनذ

৘»ऴ৙ 
ҟӦ 
৘»ɖ৙ 

ّ 11 έڧ
ّ  Ҩݶ 16

ࢪय࢛y֨޿

е  ϑࡿڧ 94
ӫऻϭЏ 1. ӫД˃̥MnĤԾ¹ĸ৛ܓϗ

〈ДЏ̴ņԾ�ĸ� 
2. ƕƻǏ࣫ࡉ࡜ՅɽʬܗǬƴ
ۢ݉৛ҟࠠɒĿ৛ƻǏMԲӷ

�ЋؑǤॳةॳԾ"৛ॳ॓ܗ

ܻॳ…ٔ 
3. ƣƻǏϑЋ�ࣝӽԨȲ৘yȦ
Ȳ৙৛pǶy֨Ǭʋ৛±˚˒

ƕۘɉҀƤΰŋy֨И� 

6.6160  58 2.7 

ّ 11 έڧ
ّ  Ҩݶ 17

ࢪय࢛y֨޿

е ࠺«ݶ 94
ϑ 

ӫऻϭЏ 1. ƣӫKĤʃ˃̥৛ۘßϗ〈ϭ
Џ৛еƞǬƥࣛࣖ˒৛˃ն׺

ȬܓC� 
2. ЋֹוǨׇন৐ЉƣҀш˺৛
ɓ¿ÉțЉЋ�ন�ֲ� 

10.7770 211 2.6 
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3. ̀ ॳԾ"৛+Ћɐܻ॓॑ۖ؞
ρׇ֨ࢬŐ࢙ॳ� 

ّ 11 έڧ
ّ  Ҩݶ 23

ࢪय࢛ǬԜ޿

ŀ ৛࠺«ݶ 15
Ԭӛ࠺ǬԜҍ

Ǐȇ  ݶ 27

ӫऻϭЏ 1. бΞ 1955 ʗׇƤƠ৛े؄Н
ēώځ 1/5नذʃǐԾ֫ࡘ৛
Ŀ۷ƣϗ〈ДЏĤʃǐʖ� 

2. Ћন৐ш˺ϏҀ৛щկۊǨÕ
^Ϗēώ޵ܗώ� 

3. ƻǏ࣫࡜ЋʣĹĪ�ऄ޵ǀ

̄Յ@ɚa� 

4. 2003 ʗߤШ࣫͠࡜ɉЋ݅׸
ɽʬʣ݉৛ƻǏЉ;pɽѐ֪

ҟ� 

12.4638  139,82 3 

ّ 12 έڧ
ّ  Ҩݶ 17

όɝ࢛ҠȦࢪ 
ŀ ҠȦڧ 114
ҍϑ৘ ɥ޵

 �ҍ৙࠺

ӫऻϭЏ 1. Ҁ̏֨ݴƀچ৛ƻǏҟ ॓
ॳ৛ǨԾŐ࢙ॳ�ؑǤॳ�জ

ॳٔ� 
2. ֟ Ǔƀچ৛࣫࡜Յɽʬٔ@ɽ
@ǿ৛ɐЋܩتϐ৛ٞ֓ɒߍ

ԾҩЧ� 

5.8480 72.8 2.7 

ّ 12 έڧ
ّ  Ҩݶ 19

όɝ࢛ҠȦࢪ 
ŀ ࠺«ݶ 15
ҠȦҍ৘޵Ԭ

 ৙࠺«

ӫऻϭЏ ӫДϭƣŀ «Ԭ޵৘࠺«ݶ 15
৛ǬذЋ�Õ%�नځ�৙Н࠺

ƥࣛࣖç˒৛ɉН�ȭȀॳɘ࢘

ÕǐԾࡘƤ৛ۘŌ޵Τʼनذ৛

࡙C� 

11.6242 88.48 2.6 


φnӸয়ࠚеƞǬƥĲ±˚ƥژٿƻǏߤШضׯ�৛Е߅òο֓ 

 

2.  
еƞگσĒϳॅ޿σĒ֩ࠚϲШַ߅�৘еƞگβʡσĒə৛2007৙ 
 

ҀϲШ˂οеƞگσĒϳ֩ࠚॅ޿৛¿ ّ�ॅʲࣃ׃ࡰ§߻ԾеƞگσĒϳۖ޿Ћ 10
O৛_Ϗ޿यόɝࡒė·�ُņσĒϳࣃ׃޿ƾӹۖď͚�ࣘ׬ǬƥԲӷژٿĲࣘ׬ҟʤآҙ

όИσĒϳ޿

޿σĒϳژٿеƞǬƥԲӷ�ܗ� 
 
̀͸Mߤ�Шׇƾ؁৛еƞگσĒə˚Ϗ 2009 ʗȇ߉হwࣴܗࢻ¿ԟ¹_ࣘ׬�ޙࡴǬƥ
ԲӷژٿσĒϳ޿ԚöাߤШضׯ
�2010ʗȇࣴ߉¿ԟȨ̥�еƞࢊֱ�گԚöা─ƻƥy
șͺḀַ̆߅СǇŖЅ
৛ޙࡴӟݔеƞǬƥĲࣘ׬Ǭƥׇ�еƞŀƤƻƥژٿ
�¶Ùࣃ׃

 �Ԛöা±Џhѐ%֩ࢊֱ
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 ࢈߾यόɝ》ӛ؅ėƤϳ޿ 1.1.2

 
Е١كʉЍ҅ࡼࡨŁσքࠚφׇσȘܗƠէ৛ƇߔčāÓρ׆ʗn৛ܑӫऻç˒�ϗ〈

ڜǓ%ࣝІ֟ܗ@Ɍ》ӛƤėࡣ৛ࠈσܑՇƤϳѤ@ׇۋ̋ࢫK�ŊϭЏҀƤėǨѤ�Ǩ࡜ܓ

Ћܗ@ׇࡼӛ�@ܗӾҷ�@ܗƢƤׇȹÖ5Ă�֨Ӓ̝ߊĲσĒڜ।৛ƣ֑Cׇ֟Ǔy۰ܗ

 �̍̃ܗ।ڜŁׇ҅ˍࡼړࡲόࢫ�৛̻͑عޟԨׄɠׇڜ
 

ֹCƣ޿यόɝ¹ė·৛ĿטßǬɖʢƤϳׇϣे߾Ē৛ड़±˙όɝ》ӛɪࡿ޶ē�৛

ƣӱ·৛˙ԋӱʰZÓ�ÙÙӛǄ̨『�ܦǬ̾ԋ޸ˠ৛Ŀ ࠎӛѦŝԋ޿ҠȦԋӱƤѡࡼڜ

ӝƭǊ৛ǄࣧϑÓ֑ǬէВষহ�হѝ̨ӛѭСٔԬӛщկ৛ࡴ¶όɝȯȵʜࡘژ�Иۢ݉৛

ʐ׾ڂ޸�ņ࣯μ݉ƣݓ८ׇࣧैР·ک৛̯ࣝܛɏظ࠺п৛̨࣫࡜ÕʇЋÂÀݒҟ�Բӷܗ

॓ҋٔǨ÷۷ׇƻǏ�ˍ޿यώŌçࡴ৛ƤϳåࡩԖΰ߾৛ӛɪƤʏࣛȄÓ֑Ǭէׇɽѐė�

छʬ�ैࡄ�ǬƴعÓӛǄٔߍϐ৛βʡƣ»ЋƤ�ïࡱÓ̪Շ�Ŋׇ@ɽƤϳ� 
 
��》ӛƤʏׇ҅Ł̝ߊ 
 
৘�৙ޙ࡮Ğēׇ》ӛܚȫࡿ 
 

ԾԹ৛ɔԿϗࢱ֡ۅ৛ؽৠͲƢ˖�ݚ�ɝ৛Ң�ѥɔ@�޸�৛ࢪǒ࡙Ğɳº*Ęىܑ

�৛MԠҟҮ%৛Ņ॒�ॕࡸ ࡪ�ল�঱�঳�঵ޙࣻࡩ৛ㄧW৛ॣցջտւ�঱� 

 
Ęׇڀ��όى�еƞŀƤ�ʏقضϬeϳࠄৡ࢖֬ݦҠҷ 1697ʗnŀ˒̰Εׇ
ޭӛ

�৛˒@˖M̈޿�ɝ�Ң�ѥ�Ŀ˖ׇīȄܼӠϳ@�޸�ࡪ《ࡠσȘƣͽࡠ�৛ �ࡹڀ
ֹϭׇ̃ϳ࢖�ҘىڜࡪǒܓºࢪƪҀҍ৛֬ϏֹϭеƞŀƤԾʖƷϔ�ȴި؅ֶ
��ৈɰ

؅
̰ Ξ৛γޙڸ》ӛࡿ࡮৛Ĥ̰߯ܚȫ࠺য়�Ҁܚȫىܑࠪ࠺ǒ؅�Ӯ঩ɥӾ৛ڂڜҕӱ৘ό

޿यИ৙�ׅ、ǘ৘еƞ޿य޿य৘еƞ޿׬�ҕИ৙�ِӱF৘еƞόɝِӱИ৙ڂࠂόى

यʮׅ�ܘֆ2И৙�ܻۈ৘еƞ޿यܻԓ�yऀ2И৙৛ۘܓĞɮ�
৘׍ӫҭ৛1981: 158৙ 
 

ĶßƤ˃ƤĈˈऱ৛еƞׇӾӔת˱৛НĞ—޵ēŌࡑμ¶ӛ৛ϦϗM�*Ę*Ӿ
˃ ȶ

ʖīכ�ǨӾӔڲѪ৛Ғࣳࡸक৛�էǭϤƤϺׇӡ̒ϳࠄয় 
 

ՅИ݉৛࠺《Óұ৛ֶࢬĞɳ�ϭЋܓ#ϗ%ö৛ؾۖ࠲ৠͫݠ঩ɥɯ৛�Ѝʖࡼǒى

Ѫ৛̨ĭ�̨΃৛x̰4*Ę*Ӿڲҟࢬ�ޙ˒ۘ߼Ծצ঄ৠȜȯˡ�Ցֶ͟ʶ=ۖޙ

�ߍ�И݉ۅ׵ܲ�』�ৠՇ߬ɥ͕ؗ৛˃ĈǬ[ԕڔ¹৛ǭƤϤ̒৛Ɠॆ̂ࣳࡸ�+

ؓ৛ƕۘࣛࣤ%৛Ŀ˖֫ܩρęऴ৘Ř࣊֗৛1962৙� 
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৘2৙》ӛׇ׭؀ǭՇɞऀ 
 

еƞ》ӛ؃�؀׭^ࡻɪ৛ɍϏӛ߃ۘࡐࡺ�৛˃̥Ϭࡿࡿ�ǭՇׇऀ؂৛͔Ǚ±ҙऔ޺

৛ࣝ͸ˈऱßƤėׇׄɠ�̥ЅϏܦ『ӱܩ 1871৘ӫŊ〈 10৙ʗ%
ӣҟʯˤ�৛̰࣫�》
ӛ׭؀˃ĈƠ
Ŀ޸ŀԵ޵ē࢘》ӛ、ӑƤ˃৛Єͽࡠƕ》ɪ׭؀ȹ^̰ܔ৛औЋܟя%t৛

ɓ¿еƞόى》ӛࣅו׬׭৛ܦआܲैࡸӗޟŌ؀ɪ৛Ǩ̰ΆҐ৘ࣴƽд৛1977ৠƠ 1-18৙� 
 

֟ӣ׈ӛ৛࢐《׭؀Ȁϧ׵ۈʇ৛ĔܦǨ�λ̅�࢏࡜ऒ٭�ĸ৛ĔܧЈǨ�……¿ॖȀ
Ğɮӱߎ�Īӱڂ�ҕӱ৛ࣅו׬׭׈৛Ǭܦऔैࡸ�࡜Ҳ؀৛एёǁӋܦˡװ�৘ࣴƽ

д৛1977: 3৙ 

 

 
Ơ 1-18. 
ӣҟʯˤ�৛》ӛ׭؀˃ĈƠ৛əܑ࢘ޙņ̥� 

 
৘�৙͔ǙϭЏׇӛӱĸۢ݉ 
 

ŀԵőʷࣟآٷҙnŀ৛ӱĸ̥Ծ݉܅ŀԵׇड़ف৛ ̨֬ӱĸԀӾۘ�৛̨MӱĸԾб
ΞƤʲـʆޜ৛ӱĸ̥ԾƤƹ%ࣝ@ܗۊկׇࠚ<Ӕ١া৛�ƣࣸࡺɒГׄࢀç৛·Ƥׇ5࡮

ЋՅ৛+ϬNࠡܗܥܦӱĸׇҟ۷÷ࡺ� 
 

ӫʧՐ�ऎѿʗࣝ৛ē͔࢘ǙώܘГܬ৛ىǒܓĞɮƤʏԾŀԵࡉ࢘޵ϰׇࣛׄƤė৛͔

Ǚs࣮Ϗىǒ࣫࡜৛еƞƤėӱĸ�ЋĞɮӱ�ӱ�ँىǒƤėذёࣛׄ৛ӣҟʯ〈ىܓآǒ

ƶ৛ӣҟىܓǒ%ׇࣝ》ɪҷĸӱ̟ϭۘࠪ৛ȀߎĪӱޕ�ҏӱڂ�ҕӱŝҸࡄӱٔ�ƕ̟ē

࢘��Īӱߎ�ßɸɫ৛ȀĞɮӱࢀ+৛еƞ》ӛӱĸࡺࡓׇ܃Ѣܗܺ—ϥhկ࠙޶ࢫ֩֨ࣵ
ɮ़Īӱ�ِFӱޕ�ҏӱٔ� 
 

еƞƤėǨɥɶŀƤ৛�》ӛĲ》ҷӔƤʏЋչɏʖī৛ƣǭՇоO�kׇ̃「�৛е

ƞׇࣛׄࡉŀԵ¿HŅƤܾ࢜�̓ګϭЏ�ұЋेׇ݋Ԓ@ۢ݉݁ޜ৛ӫऻM˒̴ԖԖЋǬ̾

Ԓ@nеƞࣛǙ�ɔǬеƞׄࣝطɠnט৛ࡉ%·ׇࣸŲѐऋμܗҷӱۢ݉৛͔ǙϭЏׇӛӱ

ĸۢ݉৛ȀĞɮӱߎ�Īӱ�ɮ़Īӱٔ৛ԾآǙ±ҙ�ɪׇΞা৛γ》ӛƤʏЈ±ࣛׄ৛Ԗ
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ѴΤĲеƞ �Ğ࢘৛ۘЕضׯƤėƕ_ϏеƞҲ̲ذӾҷ�Ӳ৛İ͸ӛ࠺৛γԾеƞƤėԒ

 �Ϛࣛࣤ%ėǊࡉ@
 

бΞ

ܗ�य࢛ˤ޿όɝ࢛ˤ�ɍӫKώˤσքׇ˂ο৛Ћ࣢ЕƤׇۢ݉Ó֑৛Mࣛ

ǙʗKnט৛҅ڜʧ�ऎ¹K%آҙۢऋ৛݁ޜԖѴ˃̥৛ऎѿϭЏǬӾǔ݁Ј±Ó֑৛ˍ

ēԖׅܓ、ǘ݁৛޿׬य݁ޜ�৛ӫ〈ДЏ৛Ņۢ݉Õ^Ǭ̥͋˃৘ɕۋك৛2008ৠɕك
  �৛2014৙ۋ

 
ĞɮӱԾׇىݮϗ〈ÚЏܓ৛ӫДࡺqधӛ࡮Ӕࠚç৛》ӛׇ࢛࣍կࢀɒГׄ࡮>࠺ࣸ

еƞƤė޶ࢫĸɪ৛¹ޙࡴɪ࠙ϥ<࡮ˍn৛ۘ޿׬यӱݾ�ҏӱ�ɮ़Īӱߎ�ĪӱԾɏƴ

ӱĸ৛Mɏƴܥܦ৘̤³ܦ৙ܗӣҟӱ�˒৆ӱܚ�ӱٔ》ӛӱĸˍn৛ۮࡥࡺφܗ֩ࡘ�ϗ

ʐऑٔࠎ�бΞ
еƞʯˤ�ɍеƞƤėӱԵׇࡊߊয়�Еʯ》ӛ�ʏ%ƤĈ৛#ϬŌӛनع

Ó%װڏɢ৛ҒֹࡤԝϭɔÓ֑ʮࢀρְωԈ%Ƥ৛Ԋԝϭḁ̊߾ҟʠ、ӑ৛ʐॉै�Ɏܔ、

Ǒ्΀�》ӛАБ�է�ए�۷ߡҖՅࢄņ�』ܦआ%ݴ৛ĀʽЋ޿׬यӱ�Ğɮӱݾ�ҏӱ�

ɮ़Īӱߎ�Īӱٔ৛׈ϬӾӔӇ¶Ǭӛ%ɏԵ৛ԵʠࡼөۘՅӂ�』Ǭƴܦआ৛�Ŀ�२ذ

6Ęׇ׬έ࢒ɏܦ৛Όۮࡊφ֩ࡘ�ť�ऑࠎկ৛ˍnϏŀēʯӣҟӱ�ܰЭʯ˒৆ӱ�όى

ʯܚӱ%ࣝ�
৘еƞʯ৛1906: 104৙5 
 
৘Ɠ৙ƻǏܗҟƥ%ࡘѐƤϳ 
 

ϧۈуʇׇƻǏ৘࣪Ǐ৙μ^ƣʮǬׇеƞŀƤ�৛࡭�ęǏ%࢛
ҙȀeÝ֪±/߶޸

ƤĈ³ЌϜԞ�ʷҟϐh�ΰړ̕϶ׇ֫ܩࡱϵ৛ƕ݋�ĸ�ĸׇƻǏڢ�նׇܣ@ɽҟƥ৛

 �ژٿȹׇҟÝԲӷڥ�Ȩο̥ࡲ 
 

ֹԒ@nß࡭Ǌƭʢ`ׇګƢƤ�৛ҟӸׇ̃࠲�「�৛Ł1741 ࡊ৘ӫ-ࣺ 6৙ʗ֬Ԓ
@ѐ̭ݢǴ৆ŝझި؅৘Cеƞº˞�ʏ৙ר1࡮ґ¼ऋ\ۅߍ�झިǬƥ
৛֬ɥ܅『ҟȖ

ࣛɎҟӸ৛Բӷ¼�Иׇ݁֫Ƥ৛½ЋƻǏǬɏƓĸ�͸1748 ݋৘-ࣺ 13৙ʗझިר1࡮ґ
¼͘\ࣛͣ�णԜ࣪
৛ו�Ғࡸ-Ϝ৛\̭ϏҀ؈क۷̟̍׈৛γ˖¿ŋ৘ࣴƽд৛1977: 
56৙৛ҀԾ৆Ԝ%֬n�झިǬƥ�णԜ࣪¹ݴԾеƞࣛׄࡉϚ޹�ѣࡉǬİŁ٬ĿШ%ƻƥ� 
 

бΞ 1894৘ӫ±ڦ 20৙ʗȨ̥%
όߌࢨگىÄ�ÕÜى�ࡊߊēǃƥ

ēǃ࣪ى�ܗ৛

࣢ׇƻƥ৛ҟƥԾ���ƥוЕėƹܗ৛ƻǏԾ�ǬԜ࣪

Ǐ࣪ڂ����˒ӳ࣪
ऐ�ܗ


࣪ࡲٔ৘ࣴЎ৆৛1962: 160-164৙���ƥϏ 1742৘ӫ-ࣺ 8 ৙ʗ֬ІϠܶʷ؅ȕӾҟ{٤
ҟƥ৛ԲӷӾĞ֭݁֫ॖ׆��Ӿē֭݁֫ॖ׆�৛߅ڳӾĞ֫ѐ˖ҟ�Õ৛Ӿē֫ѐ˖ҟ�

Õ৛γŋ��ƥ�Շۘ৛؅ȕӾƕҟӸЋ࣮৛ܲࡸ-Ϝ৛¸ӾУن৛ҟݴ%ڜ̰ࡿएتę֭%

ρ৛۷׺yҟӸۖ̅�Ӳ2֭֫׆��Ƥ��ىēǃ࣪
ώन৛ƕىēǃܑ঩ɥɯMē》ڂҕ

                                                
5 「Ĥåȋ�Ȼʋɫñ��ʌ 295� 
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ӱǬӾԐ�ʏ৛Ƥ३-՚৛ۂ'ҟӸ৛ࡘ@qՍƤ˃٤ܘƻǏ৛"޶Nࠡǭϭ࣭क৛̰Ùׇܙ

ƻǏɣϏࡉǬ�Ћ『ҟͤӇۖ৛Ȁࡠ�ǬԜ࣪ڂ�Ǐ࣪�˒ӳ࣪�ऐٔ࣪ࡲ� 
 
2�ϗ〈͔ҋ޿া�ׇƤϳΰࡱ 
 
৘�৙ׅ、ɨՕǍ 
 

ƕ̟ӛࡺˍnĲޙܢȦ¸ׇज޶৛ϗ〈βʡࢉȬ޿׬यʜMׇ޵ӛɪ、�ʲՕǍ�ʣ৛ܘ

ɽ1ܑ 1899৘ϣ〈 31৙ʗܘɽ৛І�ʢƕॉैm、�ӔǱۘЄĂƤা৛Ϗ 1902৘ϣ〈 34৙ʗ

ܕɽ৛ȬŋԾ�ׅ、ɨՕل৛ܑ̥݉˒ĤԾŀԵӛɭׇܢӛדѡ%�৛еƞƤėׇ�Ǭąϳ

৘হwࢻ৛1997: 20৙�
〉ϣܓ�ǇɎয়�ԵϗϗόǇܕ 34ʗ 1Њ 15ϗ৛İ٤ՕܕϏׅ、
ɨ৛C%όى࢛ىē2ǃόƭ�ʜόƭ��¿Օѡّ֪�͈ٔɈ ৛࣐±ࣙڂ �ׅΞҟ࢘࠺ӛƠ৛

֥٤Ȁٙ৛ƟۘԘ৛ׅܫ৛ϬԾׅ、ɨ%Օׅ�ܕ、ɨֹēڬ 25.3ÕMН% 121.3Õ৛±֟Ɠ
Ɉ�… ҒĘ؜৛ׅڂ%±ࣙ՝�Ѵ৛Օ३ҟन 122ɖ৛3`ܕՕ 74ɖ৛ǭϴ%Ǧ৛±ՍĘº
Ә%ࢃ�
6৘Ơ 1-19৙ 
 

ׅ、ɨՕǍԾеƞӛɪׇ޶ࢫƤѡ৛=ԾŀԵӛɭ¹ɪׇ޶ࢫįەা৛ϫŝ 11 ܓ 12 ʗ
ϗЕβʡɍŀԵɬޙࡴӛӋߤШ৛ׅ֬、ɨ࠭ࡼŀԵӛɭܓɍɪիɥɬځ 60 ӘࣗޙࡴѪύ޿
Ӱ৛ߤШӛӋ�ŊӦʢׇӿʢ�রÕࠚφ৘޸Ơ 1-20৙� 
 

  
Ơ 1-19.  ׅ、ɨՕǍ%ÿȉ 

Óݴয়όىǬ޿৛όىʆܕԵڜ�όǇόىέə ৛ 

1928৘ϫŝ 3ʗ৙ 

Ơ 1-20.  ¸ɬ�ৃӛӋߤШ৘ə࢘৙Ơ 

Óݴয়ϫŝ 11�12ʗʢܕԵ࡜ӛӛӋߤ

ШǇŖ৛ܕԵןڳʡҟ֩ߔ।ǈ ৛1939

৘ϫŝ 14ʗ৙ 

 
 

                                                
6 �ȏƍĮĮĨ¢���vƍƕȏŷŗɁ��1906.01.01	ıŭ 39Ù
� 
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৘2৙ēŀԵЈǬ%ҟÝɽئ—еƞǬƥ%٤ܘ 
 

еƞƤėˍϦϜԸा�৛ϗ〈ÚЏʐ޸Ϗ
৛бΞШ࣠ЈϚࠄҟϜۂǇɎ�ԵϗϗόǇܕ

Ó֑Ϗ 1901৘ϣ〈 34৙ʗ�еƞҟÝ
ׇǇɎয়�еԠǃ�ʏ৛Ƥώ̰Ћ֩կļЋ¹ܺٲǬ
Ȫۘʃ�ƕρʗnϚ॰ԾԸ৛֫ǨĶ҈৛ܺ=θ¡৛ۛhɽǯҒܘՀՀ%Ƅ৛PƤώۖࠑ�Ȯ

ǃόƷǬܹƷǬӳࠓēى�ЋǇɎϜԸӝ˺Ȁ׈ʛʗڿ˒
�7+߅ࢃ$ժ̭Ծҙ֨Ơڶڟ�

ĸڂҕӱымǝόɝ޿׬यِFӱٔ৛֫ܳثϜՅक৛Óز%ϭ৛ՅҟԲӷ৛�۷ړα8�


�еƞʯ�৛ӛɪŅƤώ৛ƕƤöӝۜ৛щկऔMׄ۰৛ࡘȵʃ�ąƘܳۖ�「ܑϪʗn৛ڽ


�קϜ॰৛սȀख�ӪठڿҀåЄࣃڀ/ֹʗϚثΔܗةĶϜȳ%नذয়޿׬यͿΔनذ 1,929
֭৛Ϝȳनࢀذ 1,382֭৛όɝͿΔनذ 2,453֭৛Ϝȳनذ 1,996֭9�Ŀ޸еƞ》ӛʖīࡘ

hࣗЏƐࢫ-Ϝ৛سȬׇԲӷҟӸ৛ࣗ$MnϬҀƤėȫҙनɍׇ࡞ÖŴी� 
 

ϏϬ৛ʷҟӸࣛࣖӭ߻�ׇࡿ৛ڜʗϭЋ̰ۣ1901 ࡠ��৘ϣ〈 34৙ʗҀåǇɎĤʃ;
ß�ЊçЋ�2ėࣗŌࣗۇքٛ৛ߧɔǬɴɮ࠺�ࣖࣛࣘ׬ǬҟƥÕǬɴɮӾҟӸ৛֬�Ƭʜ

MԲݚеԠ�ʏ֫Ƥ৛ɒĿΰ࣪Ծ ৛֫�ĿܼࣛƷԾ ৛̨֫ ĿΰܺƞԾ ৛ۣ֫ 
�Ź10تƆƆ׈ۖ

ֹϭϗ〈ࡖĄࣗۇۇĤІօޜʜࣗ޻ȼҟӸ�े ՇҀʲߍ�दֹϭȫʡׇ˱޶࡞Ą৛h 1911 ܓ
৘ϣ〈 44৙ʗ

ҙؾM�ҟÝ%Ϗ�ԵϗϗόǇܕԾѡी৛ιࡠеƞʯ̰ٞࡒӛɪƤʏҟÝ
�t�Ƥࠠ�k৛٫߻�òʲࡱǬƴҟÝɽئয়�ߗʯٞ·еԠǃĲىē2ǃ%ىƝǬƱƞ׬

ܕŀԵӛɭ৛ēֱܐ޵ʯٞ·%ǬĜ৛ߗ޵ĠǬɴɮӾMځयǬƭόɝǬɰĲымǝ�ė৛޿

ēʯ৛Ğࡲόىʯ৛ď͚ƢƤځƓ݈֭�
¿ ֫ƞ2݈ځ�ę֭�ƻǏځƓę¼Ęॖ֭৛ڽ

�χ%Ƥन৛ګİ٧ƀ৛ƣࡱԲӷۖ�ۘƻ%љࠚҟ৛Mࠒয়�Ћ٤ƻ׌ҟδࠒƻǏׇߨ߇ۘ

ƝMȜ˃̨࠿˃%ʻǄ৛γࠒҟㄧө�¿ǬۖएЋρ֭�ՇǨԾɏनۖذ�¿̰《ԛۖļ¿�

ρ֭۞ࠒ�۷ڑ�ҟMˎϰțث%ज৛ĤϚț=˷̙࠲�Ғʗ%ةҟث৛҉Յ�ަϜȳ�
11

ƻǏªҟ࡮ʐļ۷pّ̟�țثh৛ّ2ț��Ћۂҟ%ݵ৛ֹؚैŒ޴ʏnরȳ৛ثhѺή

ˈऱ֨߅Ŀ̈ۘר� 
 

ϗ〈βʡضڑԾ߁ҫҟÝׇ࠲�Ŵी৛ҫȬϏǬɴɮӾÓɥߍ࡜࣫ࣘ׬ݴĵҟĸ৛±M

ځࣗ ʖƤৠ�͸ܓϣӭ৛ɉӾҟʷܗϺӻׇࢪ«20 Õӭ৛֪MԲӷеƞҲܗʙӭ%ࢪ«166
̲ذ 100»ɖM�%Ƥ৛ο{ 241�ƻǏ֪M١ߤԲӷҟࢭ৛ɽئȄϏ 1916৘Ǭѿ 5৙ʗ৛Ņ
ѿʵȨɽϏ 1928৘ϫŝئɽڧҟʙږܗҟҨݒ 3৙ʗ৛±˒҅ϭ 12ʗ৛Բӷनځذ 22,000»
ऴ৛ߎǨī±ׇϜƤ̥߾�Ծ¹Џhҟ ৘֫ࣴѿ،৛1933: 407৙৛ĤC%еƞǬƥ৘Ơ 1-21৙� 
 

                                                
7 �ȏƍĮĮĨ¢���ō�ŧS��1901.05.24 	ıŭ 34Ù
� 
8 �ȏƍĮĮĨ¢���ȗİƑʄ��1906.07.12 	ıŭ 39Ù
� 
9 �ȏƍĮĮĨ¢���ō��İ½���1910.11.16 	ıŭ 43Ù
� 
10�ȏƍĮĮĨ¢���ō�ŧS��1901.05.24 	ıŭ 34Ù
� 
11 �ȏƍĮĮĨ¢���ō��ŧS��1907.02.06	ıŭ 40Ù
� 
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Ơ 1-21.  еƞǬƥɽ1ʖनƠ৘ɾ৙Ĳə࢘αǬ৘ł৙ 

Óݴয়
еƞǬƥ�৘1924৙৛ڠܑࡊ�ƾ؛׆ 
 
৘�৙ӛɪࣧ׭Р 
 

ϗ〈ϭЏׇӛɪΰࡱ৛еƞƤώׇӛɪࣧ׭РϏ 1909৘ϣ〈 42 ৙ʗĤʃࣛȄαϐ৛Ծ
¸ŀӛɪР%ड़ï৛ड़Ѵڪ¶%ƤėԾǬƞ%、ɰĲߎĪӱ�ʏ৛½߅ 80 ॖ»ऴ%ӛɪГ׃
�ѥ�হѝ�ѲB˯וƱ৛ّ2Џгщ׭৛ƙȬ׭ՙ৛ّ�ЏԾ࣍Ȭ्ڜÕЏַ߅Ƥ�qΞࣃ

ѕ�ŀԵࠨО�ϗЕࠨОٔѥֹ�ةϭϗ@়Z〈Ҙ޶" ࢉѥةԾэѥ�Ње৛ǬۻҘ�щ

˃РऺЋ̥δ৛׭ՙࣧڜɒЋВষহ�иѥ�Ǭ݊ņѽٔ৛়ۘВҘ͠Ɏة৛¿Hѥةņѽࢹ

 �βʡ৛1979: 4৙گР%ђѣ৘еƞࡱРʏ৛̥ԾֹϭŀԵӛɪ%׍८ܶݑӛɪڸ̥֟
 

ϗ〈̫ܓ˒βʡƣyȦРβٛώन৛ׄɠࣧԝࣧ׭ÂॳIРׇyȦР৛ࣱ۷ࣧ�ԝȳ৛

hԾʽैɞऀ৛Ӭɐ्׭ɍۛࡘŝֳծׇ̥ࡱΆǱ৛ࢎÀ߼ڠҟƹ֟Ǔׇ֨̏÷۷৛;pॳॅ

ҋш˺ׇ�¸шƤ৘Ơڵ 1-22৙�еƞׇӛɪࣧैР》ىݮ˒ǚĪßόɝݾҏӱ৛½ة߅щ/
43 βگ৛̫˒βʡο˚、ɰ�ܻԓ�ǬիѰ�ܰƚ৛۰ܰުщӛɪࣧैР৘еƞڧӛɪࢪ«
ʡ৛1979: 18-19৙� 
 

 
Ơ 1-22. ࣧԝࣧ׭ÂॳIР 

Óݴয়
όىɺРѐ޾޶�৛ 1937৘ϫŝ 12ʗ৙ 

 φnӸয়ŀǬƠЅक़ࠚ                        
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৘Ɠ৙ĜԋѐĜׇ݁֨جӒƴ̏ 
 

еƞƣԋѐࠚӸׇÝ֪�৛�ƕƤ֓ܗҚ�оO৛ॳॅࠚӸएёԾࠂȺ৛]ƕۂ'ǭՇ

Ņ࢛࣍^ࡻǨƻǏĿpӣҟ॓ҋ৛כ¿ӛ%ԋΏ1ѐ৛2M࡜ԋÀ৛Ǩ˙1》ɪ̨ܩٹӱĲܩ

Ƥė·� 
 

》ӛ�ʏ±ҙ͔݉܅ǙM˙1ۛࡘԾ"৛ͧԋԾࡘϷϭׇíѐ৛Ĥ�ĜԋѐĜ݁ج
ׇ ֨

Ӓώʵ³Ќ֨߅Ŵी�
еƞʯˤ�ͽࡠϗ〈ÚЏ৛ׅ、ǘ�ǬԜ�ʏŅʜ�ƤĈعÓܓӛन�

˃̥ैӗ׭��ƢƤࠍ ৛ׁˏ औļNࠡࡘѐ৛ԋւ+ұЋˏࠂȺ৛ļ۷ĜԋѐĜ݁جM߅֨ࠚ…
ԋț�ʗԾ2Ѵ৛˙ࣳϿ�Њ6ܓЊԾϩț৛ºЊܓĘЊԾؚț…ߨ�ԋǈėƹϬŎЋ࣮à৛
Ǭ͋Ϭƣ࠶ओࣸƤĘƓ�6ְ12·ǧׇӛन�¿ԋւׇ"޶·ȶԾշঈࠨ�ॻ�Հॳ�ॳ ȕ

ॳ�ׅ܇ॳ�অॳ�ॳǆȕॳ�࣒֭ॳ�Ŧॳ�øݸॳ޵�Ôॳٔ�
৘еƞʯ৛1906: 155-156৙
৘Ơ 1-23৙ 

 
Ơ 1-23. �ʀঈࢳ�	 

Óݴয়
 ৛1900.08.03�ԵϗϗόǇܕ

 
бΞŀԵןڳʡҋ֩ə 1920৘Ǭѿ 9৙ʗŀԵ》ӛॳॅߤШे؄৛࢘޵》ӛ¿ еƞ�

ʏӊӲׇॳॅ"޶Ծঙ�ঋĲউ৛ŀԵxŋÕÜԾतॺ�৘ॳø৙ॹॳĲՀॳ৘į޸Ơ 1-24�
Ơ 1-25৙� 
 
 
 

                                                
12 Ǟ 1,500ȍ 1,600IÆ� 
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Ơ 1-24. ҟϔÕʇƠ 

Óݴয়
ŀԵ%ҟ֩�৛ܕԵןڳʡҋ֩ə ৛

1920৘Ǭѿ 9ʗ৙৛ल 70 

 φʤࠚĹ٬ضׯŀŁ̰৛ŀԵ࣯ׯ φnӸয়ࠚ

Ơ 1-25.  ҟϔÕʇƠə࢘ 

Óݴয়
ŀԵ%ҟ֩�৛ܕԵןڳʡҋ֩ə ৛

1920৘Ǭѿ 9ʗ৙৛ल 70 

 φʤࠚĹ٬ضׯŀŁ̰৛ŀԵ࣯ׯ φnӸয়ࠚ
 
 
��̫˒ׄɠĵŌ%Ƥϳΰࡱ 
 
৘�৙̫˒ܘʲ±˚ƥࣘ׬ܗǬƥ 
 

еƞǬƥߍ٤Ȩ̥˒৛Ϗ 1947 ʗĲ 1963 ʗβʡİ±˒ƣеƞŀƤ�ǖʲ±˚ƥĲࣘ׬
Ǭƥ৛ࡼࡨҟƥɉƻǏ ۤƣ�ࠪ৛Јڑm˖еƞŀƤ̥Ծ��ο२˲ׇҟÝԲӷėƹ�еƞ

ǬƥѪ࠹όɝ࢛޿�य࢛� ǝʆē࢐ŝ·ǝН࢐৛ڳ½Ћ 12 оέڧ৛Ғоέڧ《ڧɐåЋ
9 ĸ�ǨĿࢀ 35 ĸƻǏ৛έׇڧЈɘه৘޵ē࢐৙İЉࡲ� 1-2 ĸƻǏ�±˚ƥƣеƞǬƥ
�ҏӱ৛ĵҟĸЋ2য়�ƣ؅ȕӾ৛ĻݾƬ৛ďׇ͚ܸ࢛ܵࠂόܓ৛Ğگ¹ىеƞ�ό࠹Ğ޵

Ǭࣘ׬�৛Ý֪еƞǬƥ%ɘҟ৘ࣴ¿ԟ৛2003: 16-17৙هД%ڧеƞǬƥʙ࡮ࡲ؅ȕӾࡼظ
ƥԾࣘ׬ړࡲҟʤׇ��Բӷژٿ৛ĵҟĸ_ϏǬǟ�Ӳׇɾɪ৛ƥࡲ ࠺ǬɏƻǏ৛ࣱԲӷ

 �ǧ৛=Ϭеƞ»½֪ҟׇҟӸ֫ࡘ
 

бΞ࡜ЏɍеƞƻǏׇߤШ৛2003ʗīеƞطܢگѿΫˈࠚ�φÕП৛½߅Ћ 3,345 ĸ৛
ҟƹनځذ 2,974»ऴ৛¿ ǬϏ 0.5 »ऴM�Ծ 817 ĸ13�ƣࣝطÕ^�MǬƞ޿�य�ό

ɝٔ》ӛ࢛࣍%ƻǏȹʢࡉ३৛όɝė৘ҟƹनځذ 513»ऴ৙ŝ޿यė৘ҟƹनځذ 503»
ऴ৙৛ԾеƞʆƻḬ̌dनذЈʮ%ޙβė৘еƞʆβʡ৛2017: 45৙� 
 

                                                
13 FĞɩ�ō���ɯȷƈ�	�¿Ǣ
6ȃSƩ、Ʈ��2017Ùŋ»I��ʌ 1-2� 
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৘2৙ӛɪڧ@ɽĒ�ӛɪׇࣛׄԪ֪ 
 

�ڧƣӛɪ֑ޡǊƢƤׇܑՇ֟Ǔ৛ЈԾϣेƤ࡭ކҁrࡩβٛࠩŌ৛ׇ�ܓԨׄɠڜ

ۇĒ৛Mՙʲ߾ׇ 2017 ʗʢׇߤШे؄৛ŀԵܑ࢘޵ƾࣺʆß३उʆ%ڳӛɪࣗڧʢԾ
695,213 »ɖ৛ܑՇӛɪڧԾ 145,859 »ɖ৛̰dӛɪࣗʢҔo�Ծ 20.98%14৛؄ޡɉ࡜ 80%
ׇӛɪ׈ڧʃ@ɽĒ৛Ŀ߯ŀԵׇ޵ӛɪ݋^ࡻӛǄ�ӱĸ�ӝƭǊ�ӛƷƤٔ@ɽߍϐ৛¿

 еƞʆӛɪࣗڧʢԾ 46,292 »ɖ৛ܑՇӛɪڧԾ 21,089»ɖ৛d 45.56%৛Ծگࡠ�ʆ 
ܑՇӛɪڧҔoЈ३%گʆ৛Eࠬࡼ�ĜM�Ծ@ɽӛɪ� 
 
 
৘�৙ɽѐĒׄɠܗɽѐėࣛׄ 
 
1. ē࢘ėƹŅگʆ ৛еƞʆɽѐḛ̇dनذԾЈǬ 
 

2018ʗɽѐėࠚ߅ژφे؄৛*گʆ̰ƣׇē࢘ėƹ½Ћ ɽѐė৛¿ еƞʆЋݴ120
৛�ѴϏόēʆׇݴ32 ʆ ЈʮǬ৛ʛ&Ϭόēʆׇ¹�৛گ*ĨϬذन߅৛]ɽѐėņݴ51
ɔŀԵŅگʆۘ߃৛еƞʆ�ɐϏ ࢘ėƹׇˇĒܗگघРگ৛े؄еƞʆhԾē࢘ɽѐǬگ

ޡ৘˲޶ࢫׇ 1-7৙� 
 

ޡ 1-7.  ē࢘ėƹ*ǬگʆɽѐėρדĲनذ 

 (%)ذन (ưρ)ذन דʆÜ ɽѐėρگ

ŀēʆ 5 926,636 2.91% 

όēʆ 51 7,259,395 22.76% 

еƞʆ 32 13,836,954 43.39% 

ƾࣺʆ 2 303,515 0.95% 

όىʆ 2 1,927,273 6.04% 

ό6.12 1,951,818 8 گى% 

Ȯ7.49 2,387,939 7 گݲ% 

 %9.19 2,930,333 11 گݖܭ

ŀН1.15 366,320 2 گ% 

ēė 120 31,890,184 100.00% 

৛https://idbpark.moeaidb.gov.tw/Environ/statistical৛ڢ߆ࠚЌĄܗږφnӸয়ŀԵɽѐ֪Ƥpࠚ            

2018.11.14Ш࣠ 

 
 
 

                                                
14 FĞɩƖãǲǧǏ�106Ùßǔ 2ľyǫÓȋƒo%ÑŷÍǩŤ1�Ⱥȱ�2018.12.25Ŋɸ� 
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2. 1970ʗK˒Џׄࣛۘࡓ》ӛɽѐė 
 

1960~1970ʗࣝŀē׋Ƥɽѐ%ׄɠ৛ʃ࡚ࡰΤɠܓеƞƤė৛1966~1970ʗ%ࣝ৛ʃׄ
ɠ̥ऋ ƣеƞ— ǝ�ǬӾ—৆Ԝ�Ǭƞ—޿य��ɽѐƤʏÕʇ̃「৛ɽѐėׇࣝطÕ^
ǨÕƣܗࡿח�ࡿگ३࡜࣫࠺«ࡰ৘Р঴ۀ৛2007: 111-112৙� 
 

ɽѐėq¿ɣ˲Ĳė_ÕԾয়�ƣ࢚ʆַ߅ė·৛2ƣद࢚ʆַ߅ė·৛�Ծq 1960ʗ
оoŝࠚȬׇվĊͅ߄ 1991 ʗ߄Ȭׇv֩ࡴѐĚډоoׇۘۅߍɽѐė৛تԾڪȬɽѐė�
ǬеƞƤėׇɽѐėࣛׄ҅ئnט৛1964 ʗࠪĤࣛȄ޹òࣛׄৈɥɽѐė৘1966 ʗȨ̥৙৛
ۘڽ 1967ʗࣛׄ·ǝɽѐė৘1968ʗȨ̥৛1972ʗΤǬԾ ǝɽѐė৙৛ԾеƞƤėϚЏड़
ņ˲ɽѐė�Ծƕ̟ē࢘Ƥėɽѐ֪ƤजҢ৛1970ڝ%ׄࣛ̾ ʗK˒Џβʡࡩҁࡓˍ》ӛƤ
ėࣛׄɽѐė৛ď͚Ǭƞɽѐė৘1978ʗȨّ̥�Џ৛1984ʗȨّ̥2Џ৙ŝ޿यɽѐė৘1982
ʗࠪÕ�Џࣛׄܓ 1990ʗȨ̥৙� 
 
3. ֑Ћ》ӛɽѐėࣛׄ҅ئĲߡϣয় 
 

½य�όɝƤė》ӛ%»ҙՙɽѐ֪Ƥ޿ 9 Ԩ࢘ɽѐəٞ֓ڜ৛ď͚ݴ 2 Ǐɽѐ޿৘ݴ
ė޿�यɽѐė৙�еƞʆβʡࣛׄɽѐė �ƞė�ǬԜԬӛձȬɽѐė́؛৘еƞʆ֟yݴ3
еƞ́؛ɽѐƞė৙�ǇڪГࣛׄɽѐė ɽѐڪ৘όɝҠȦɽѐ֪Ƥ৙�MĲҙՙSѐǇݴ1
ė דࢪɽѐė৙15�Ļǧ৛ҠȦ࣒ࣂɽѐė�еƞόɝǬӋɽѐė�НŝڪǇڷڌ৘ϗؒݴ3

çЋҠڈࡱॖࠂόɝʬ৘1980 ʗȨɽ৙�؅ȕӾĞɪِӱߍࢪЋǠРڈѐҠȦڈʬ৘1970 ʗ
�2014ʗـߍ 11 Њ�֩৙�M�٧D"޶ɽѐė�ࣛׄ҅ئĲࡴय़̃˃৘Ơ ޡ�1-26 1-8৙য় 
 
৘1৙1980ʗKŵĂ޿यɽѐėয় 
 

βʡԾׄɠē࢘Ƥėɽѐ৛�ʏĂ》ӛƤėׄɠ৛Ϗ 1982ʗ 2Њࠪƣеƞʆ޿यėÕ�
Џࣛׄ৛ܓ 1990ʗ 12ЊȨ̥৛uڝ�ņ˲ɽѐė৛ЕɽѐėׄࣛڳनذԾ 632»ऴ৛ʲʬɽ
ѐ֪Ƥ 451»ऴ16�2017ʗʢʬŲն「য়֨֩ 355ȵ৛ʲʬ 18ȵ৛ѹѐ 6ȵ৛�ɽ 1ȵ৛
Гʲʬ 6ȵ৛߅ڳʬŲρԾ 386ȵ৛ɔѐ@ĸԾ 23,200@৛¿ MĒȡްťްࡱѐ 58ȵ৛Ē
ȡЗφްࡱѐ 53 ȵԾç2ŋ৛¿ȢԾڷڌѐࢯ�ɣްťްࡱѐ�छȕङڒOްࡱѐٔ৛"޶
ʬŲ৘֩�ç6ŋ৙ԾƜ֙Ҭࡄ৘ҬࡄĲङڒO৙ࢃ�Нόڀ�৘Ēہ৙�ŀԵ֌֛ɽѐ�ŀ

Ե̑؛৘çࡂԾЙ࢓৙�ऋ׍৘Ēہ৙17�2018 ʗеƞʆ 32 ҙՙɽѐė ৛«%ׄࣛڪǇݴ
 �ݴ�ЈǬׇذǏɽѐėǧ৛ࣛׄन޿यɽѐėԾࣱ޿

                                                
15 еƞʆβʡڜԨׄɠəفڢ৛֩ѐƞė֑「Dڐ৛2018.12.25Ш࣠� 
৛https://www.moeaidb.gov.tw/iphw/kuangin/index.do?id=10৛2012.12.25فڢयɽѐėЌĄ ˠ޿Ԩ࢘ɽѐəڜ 16

Ш࣠� 
߆ࠚ৛ɽѐėӱЌĄفڢԨ࢘ɽѐəڜ 17 106ʗʢɽѐė٧D৛2018.12.25Ш࣠� 
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৘2৙1990ʗKŵĂǬԜԬӛձȬɽѐėĲǬԜԶöׄछʬ18য় 
 

ԾࢠņƜȵࣗЏڜԨׄɠĲछöࡩࡊࠊʗ̥ࣗ%जҢ৛߁څē࢘ƤėछöजҢ৛Ŋϭ߁

ҫֹϭ३ࢹĒɽ࣌ƢҩЧŴी৛Ϗ 1992ʗ 2Њ 24ϗǶޙβ࣯аȬɉĞֱ࢝ŀĘ6ࡿחڧ৛ē
࢝ŀԵӛɭ৛Н�࢝е ذ�MόɝӾНɪԾֱ৛न޵৛࠺ࡿ92 182.63»ऴǇڪԾ�ǬԜԬӛ
ձȬɽѐė
�1998ʗ 6Њ 20ϗ»Ŗ˝ή৛Ŋʗ 10Њ 30ϗȨ̥˝ήhѐĵ˖ƢƤ̰Ћѱ৛
1999ʗ 4Њ 15ϗĂɽ৛ϬԾّ�Џַࣛׄ߅৛ۅࢠЋछʬė�yֲɽʬė�aȣ؅ė�֟y
֪ƤĲߍ࣢וϐ֪Ƥٔ� 
 

Ծĵ˖ŀछǬԜछʬࡴҟĸࣧӅǄĲ͌ҟѩ̯֪Ƥ৛2ّ֓ࡕЏַࣛׄ߅৛_ϏǬԜԬ

ӛձȬɽѐė޵�৛ɏॏǝӾÓӛĸē�৛ࣸƹनځذ 24.52»ऴ৛ҟƹनځذ 19.55»ऴ৛
ځ߅ņذनַ߅ 44.07»ऴ� 
 

छʬϏ 2004 ʗ 12 Њ 24 ϗѿʵ̥ـ৛2018 ʗޫߍЋMǭՇҚԾ"޶Քφ% 6 ֟˛ޱ࢘
ѩڒĲ 1 ࢘ƀ˛֟ѩڒ৛ޫۅȶࢭņ߅ 498.42 ݈֢�Ļࢠņβʡ۷ӸǨӸĒĲࣛׄ۷ܫڞӸ
βٛ৛ƣʬėĲǬƞ޿�य》ӛޫߍ 23࢘ैöѩڒ৛ޫۅȶࢭԾ 3.45݈֢� 
 

ǬԜׄछʬ৛דçϬŀԵē࢘ƤėЈǬƀ�छʬ৛ׄछࢭ�ѴϏŀ ׄछʬ৛ɚŀԵّ

2_৛Ԋׄࡊछϭ۷p̟ēŀԵ�Õ%�֪छ৛ĲόىMē 8ׇ̥ɽѐ֪छ�ŀछ»Ńࣸޫڿ
߅ѩ৛सݶ*ܓ�ǬԜߍ 2024ʗȨɽ˒ޫۅȶࢭɉ३ࢀ 720݈֢M�৛ɉϬ¸�ֱƀ�Քφ
 �ЈǬׇǭՇҚׄछʬࢭȶۅޫ
 
৘3৙2000ʗKŵĂеƞ́؛ƞė৘�Џ�2Џ৙য় 
 

еƞ́؛ɽѐė_Ϗ޿यėׅֆ޿�ࢪयࢪĲǬԜࢪ৛޿य࢚ʆַ߅ėMēԾׅֆė৛

MĞԾǏɘė�न275 ࢀذ »ऴ�Ϗ 2000 ʗ 4 Њ֟ࡼ࡮ߑ৛2007 ʗ 12 Њلɽ৛Ծp३؛
́֩ѐׄɠ%Ԭӛ֨̏ɽѐƞė�ʷ֩ࡴѐďŏछȕ߆ࠚѐٹ�ȹѩछѐ�ĜɎ२ѐࡍࡄ�Ĳ

 �ѐٔ́؛OѐĲ֨կڒȹङٹ
 

еƞگβʡࢠņ�֟ý؛ƞėͺĂַ߅
৛Ϗ 2004ʗ 3Њ֟ڜyߑࣛ«ۇҫϏе؛Ǐ
ɘė·ۅߍ৛2004ʗ 7 ЊаȬ৛नذԾ 31.15 »ऴ� 
 
৘4৙҅ϭ 20ʗ�ʛڜϥ"ׇ޿Ǐɽѐėয় 
 

Ϗ 1997ʗ֬Нघ»Ń"Ɏ̥ـ%Нু»Ń;Ó�еƞ޿گǏɽѐėַࣛׄ߅
৛Ϗė·
�Ȭ৛ڪӞĒ֡ϋҚĒʬ৛1999ʗʠаÍۅߍòɊ֪ӱĲ޹Ϗࣽʗࡼ࡮¿ɽѐɊ֪ӱ%֮ߧ�

                                                
18   еƞʆβʡ֩ѐƞėۤņЌĄ ˠفڢƞė٧D৛2018.12.20Ш࣠ 
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2000 ʗ 4Њ֟�2017ࡼ࡮ߑʗ 3Њ 31ϗ ҸlࠣНু৛ĵ˖޿Ǐɽѐė 232»ऴƢƤࣛׄ
ѱÝз� 
 

ǏɽѐɊ֪ӱɣ@ɽ٤ӱ৛ӱ·�ǧҟ޿ƤȨ̥৛ࡱऴ৛Mǐӛ« 230 ذǏɽѐėन޿
ƹन944 ذ »ऴ৛pҟӆ� īҸĲ׬Ēīφ1,174 ߅½�¹़ۖ׻ࡺࡓ »ऴ�2018ʗ 10Њ
8ϗ֟yࡼ࡮ۇ Ҹ̰;Óׇ�ࢋࡡЇK{ѿώз
৛ɉɽѐėनذ{ΰԾ 23»ऴ� 
 
4. ¿H࢝ߍࢋϐয় 
 

ϐ�ǬԜߍ֓ݴयɽѐė·ׇҩҟ޿�ͻƵǈ֨ޞय޿ϐď͚ߍࢋयė》ӛƤėׇ࢝޿

ɽѐė·ׇ޿यԷӯ֓ݴǈ�еƞ́؛ɽѐƞėɊ֪ҩҟ�ҟژٿࡿ৛όɝėåЋҠܘͻƵǈ

৘2006 ʗ 5Њɇࣚ˚۰ ৙৘еƞʆβʡ৛2017: 69-71৙৘Ơ 1-27৙� 
 

ǈ֓ݴयԷӯ޿�_ϏǬԜԬӛձȬɽѐė޵Ğ�֟y֪Ƥ৛Ϭɉ ǝƳƦՄĒʬׇ

ՄĒʠӯ৛޿ܓࡥयԷӯͻƵǈ֓ݴޙࡴ�Էӯ֓ݴǈׇƔग़ֹږׄࢯƤࢪ৛ď͚޿यėy֨

 �ࢪŝ�Ʒࢪܘ�όɝėҠࢪयėǬԜ޿ď͚ࢪ࢝ו৛MĲࢪ
 

 
Ơ 1-26.  еƞʆ޿य�όɝ》ӛ%ɽѐėÕʇ 
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Ơ 1-27 Е٢ַ߅Ɲ·ߍ࢝ࢋϐÕʇƠ৘ѡ؄ǬԜėƹԷӯͻƵǈۖ৛̟ŋԾ�޿यԷӯ֓ݴǈ
৙ 

2017
φnӸয়ࠚеƞӛɪ֨̏y׉ׅ߼Ѕ�৛ल 70 
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ޡ 1-8.  еƞʆ޿य�όɝ》ӛ%ɽѐėÕʇޡ 
Ƥা ɽѐėŋئ҅ׄࣛ ت ٞ֓ƀ_ ڳनذ 

(»ऴ) 
 ߐ�

 यė޿
 

Нŝ࣒ࣂɽѐė 2006.06  ٫�еƞ޿यό
ʬʲʬַ߅ 
2008.11  _Ϗyऀׇࢪе
ƞʬѿʵࣛɽĂƢ 
2010.06  еƞʬʲʬȨ̥ 

Нŝ27.32 ࣒ࣂ Нŝ࣒ࣂ»ŃԾࢠņеƞº˞ܚʬ

ډѐĚ֩ࡴʬ̰ज֪Ƥۘq�v࢈

оo
 �ɽѐėڪǇߧ֮
 �ٖࣂ�۴ࣂ֩֨޶"

 यɽѐė 1983.02ࠪÕ�Џࣛׄ޿
1990.12Ȩ̥ 

ɽѐəēėɽ

ѐėٞ֓ݴ 
ʬ֪ƤԾߍ ¿  632.12 451.8451»ऴ৛¿

HԾ»½ߍϐ�؅ė֪Ƥٔ� 
еƞ́؛ɽѐƞė

৘ت٧е؛�Џ৙ 
2000.11.13 еگβʡ»Ŗ
 ɽѐė؛Ȭеڪ
2003.07.25 е؛ɽѐėǶ
Íѿʵࣛɽ 
2007.12.30Ȩɽ 

еƞʆβʡ 274.99 _Ϗеƞʆ޿यėׅֆ޿�ࢪयࢪ

ĲǬԜࢪ৛޿य࢚ʆ߅òė%ēԾ

ׅֆė৛ĞԾǏɘė� 

еƞ́؛ƞė2Џ

৘ت٧е2؛Џ৙ 
  ˖Ƥĵ֪֓ࡕ
स߅ 2018ʗȨ̥֪Ƥĵ˖ 
2020ʗࣛׄȨ̥ 

еƞʆβʡ 58.05 _Ϗеƞʆ޿यėׅֆܗࢪʮܘ

�Џ؛еܗ࠺৛ƾƤē�ࣽֆРࢪ

 �यɽѐė޿৛Н�ࣽǬƿӾ࢝࢝ו
еƞ֟ý؛ƞė 2004.07.01 ࢉߑۇy֟ڜ

аȬۅߍ 
2005.07.08 ƢƤÓŭ޶া
»Ŗ 

֟y31 ۇ ϚЏܻΡ޹ò�ࠚӸƔή؄٢Ɋѐ

ėַ߅
৛˒ЄŋԾ�֟ý؛ͺĂ


ַ߅ 
еƞگβʡŌ֟yߧ֮ۇϏеƞ؛

́ɽѐƞė৘Ǐɘė޵Ğ�৙֟ۅߍ

ý؛ƞė 
ǬԜԬӛɽѐė 1992.02.24 Ƕޙβ࣯аȬ

Ǉڪ 
1998.10.30Ȩ̥˝ή 
1999.04.15ࣛɽ 
ɽѐėϏ 2000ʗʠࣸڿȨ
 ŀछʲʬm֪>آ̥
ǬԜԶöछʬϏ 2004ʗѿ
ʵ̥ـ 

еƞʆβʡ 226.7  ԾࢠņƜȵछӸࣛׄβٛ৛ࢉȬе

ƞ޿گय࢛ǬԜƤė٫ʲǭՇҚׄ

छ৛֬еƞʆβʡĝúǇׄࣛڪɽ

ѐė� 
ǬԜԶöׄछʬדçޫߍЋMǭՇ

ҚԾ"޶Քφ% 6 Ĳڒѩ֟˛ޱ࢘
1 ࢘ƀ˛֟ѩڒ৛ޫۅȶࢭņ߅
498.42݈֢� 

Ǐɽѐė 1997ʗ Нু»Ń;Ó�е޿
ƞ޿گǏɽѐėࣛׄ߅

ַ
৛ 
1999ʗʠаÍڪȬ 
2000 ʗ 4Њ֟ࡼ࡮ߑ 
 
 

НুӞĒ֡ϋ

ѐ۬QЋ࣮ܘ

»Ń� Ҹ

»Ń 

1132.64 1997 ʗ֬Нघ»Ń"Ɏ̥ـ%Нু
»Ń;Ó�еƞ޿گǏɽѐėࣛׄ


ַ߅৛Ϗė·޹òɊ֪ӱĲۅߍӞ

Ē֡ϋҚĒʬ৛1999ʗʠаÍڪȬ৛
�Ϗࣽʗࡼ࡮¿ɽѐɊ֪ӱ%֮

 �ߧ
2017ʗ 3Њ 31ϗ ҸlࠣН ৛ুĵ

Ǐɽѐė޿˖ 232 »ऴƢƤࣛׄѱ
Ýз� 

όɝė όɝҠȦɽѐ֪Ƥ 
 

1980ʗ еƞʆβʡ 35 ֬еƞگβʡȇ߉ŀԵ́ޛЌĄ؅

ׇדۅߍò%ɏƴɽѐ֪Ƥ৛ī޹

ĤԾʷࡴ ɏƴɽʬ৛Ӭګ@ĸǧ

Ӕ�Ծόɝėّ��ׇ̥ـɏƴɽ

ѐė৛דçځЋ 20ȵʬŲ� 
ǬӋɽѐė 1976ʗߍ٫ ǬӋǌ11.39 ܌ ǬӋǌ܌qv֩оoǇڪ%ɽѐ

ė� 
.৛3فڢ৛2. еƞʆβʡƤβə�еƞʆ֩ѐƞėۤņЌĄ ˠڢ߆ࠚĲЌĄږφnӸয়1. ŀԵɽѐ֪Ƥpࠚ

Нŝ࣒ࣂSѐ۬QЋ࣮»Ńفڢ�ǬӋǌ܌»Ńفڢ 
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Ɠ�ࣛׄ vs. ׇָ֨̏ࠠƤϳ֟ܗǓԸऔ 
 

1958~1964ʗࣝ৛ࣘ׬ҟʤӨұėآҙ˙�ӲׇҷࣼŀƤܓآ࢈धӛׇ޿यǬԜ৛ަ࡞Յ
ǵƤԾƜȵࢫǬɽئʲߍմհȵƞ৛࡜¼Ęʗn৛޿यόɝ》ӛƤėׇ@ҙܗƢƤ৛�Å̀Ķ

̫˒βٛڜܗԨׇࣛׄܳС৛॒Ķ֟Ǔ̇Ē�ƢƤҩЧ֨ܗӒťࠠ�࣭� 
 

ड़±৛˙३ࢹĒɽϏ 1973ʗϏ޿यǬԜߍʬࣛȄ৛ƣƤɚҙŝƢƤࢅĶ�ϣׇғȳࢀĘ
ʗ˒৛1982ʗ࣌1ٲO՜ׄ৛Ŋʗ৛޿यɽѐėƣǬƿӾׇĻ��ȀԶȀܿƤޙࡴƢƤ˝ήܗ
ࣛׄοƤ�1988ʗŀǌ¼̋ࡌƠ݉޿܅य৛Ƥώɚҙׇ̃̍ƣׄɠܗy۰%ࣝɍـ৛݋ँعޟ
ϗ˒�ׇࠪࠪ֟Ǔ߻ी֨ׄޱࢫ�Ѯन�িβŲÝࡩو׌৛יα֟ǓެƢƤަࣛͣƔǐЋғׇ

1ѐʭсկܗƳƦ৛ɚҙަܗ࡞ƳƦŝҩЧկԾ࢝� 
 

ƕҩЧۘVܼۛݠρʗׇǬԜࡘƤަβʡו ৛˝ήhԾ�ǬԜԬӛɽѐė
৛1999ʗ
ࣛɽ�2000 ʗȨ̥৛ǬԜԶöछʬʀǬѩܑڒҀ�2000ـפ ʗK৘ҙƜ*ĘʗK৙৛ЄǨׇ
ɽѐėȀе؛֟�؛͸ö׃ǈ৛ø�ϗǩࡓĂׇछöैѩ৛˟ʠΰ߾/ˍϦțࡏ١Їׇࡘԋѐ

֨֩Ƥࠈ� 
 
৘�৙ࣘ׬ҟʤӨұėׇɚҙۅآ 
 

̫˒βʡʲࣘ׬ߍҟʤ৛ׇדϬ�ࠐ˟ҙ֨"ڜׇۋԨβٛ
৛˙ࣛׄҟࠚӸ̳݋৛M;

३ƢƤÝׇ֪δօ৛ΤʼۛƤׇनذ৛ۘࡴԾࡘѐׇǖ֩ŝɽѐׇvࡴ৛ïࡱЋÝׇоO׬�

ࣘҟʤɽئϏ 1964ʗ 6Њ¸࢘ʲߍȨ̥ࣘ׬�ҟʤƣࣘ׬ɥɭʲـ३ǟ৛ذݒŝ١ߤǬɮɴ
ӾׇӔҟ৛ׄ΄¿Բӷ�ׄछ�ࣧӐŝږҟٔƓǬ÷۷৘ࣘ׬ҟʤʲߍȇŦЉ৛1966: 1-2৙� 
 

бΞȫώࠚφे؄৛ο�Өұė·ɚҙ 416 ̭৛ࣱ̹޹Ȭ�0MȦ̭ۅρǧ৛¿ॖ 278
̭৛ܑ 1959ʗ 8Њࠪܓ 1963ʗ 7ЊѾ৛Õ̾Ȧۅয়ّ�̾ Ϗܻԓ৛ّ2̾ۅآ29̭ آ48̭
ϏѥРȕ৛ّ�̾ۅ ৛ّƓ̾ݴϏǬԜ�ǬɰɘĲܸܵƬٔۅآ40̭ Ϗܻԓ�ѥРۅآ79̭
ȕ�ǬԜߎ�ĪӱĲƥ़۬ٔƤ৛ّ6̾ 82 آǬԜ�ܸܵƬ�ّ6̾آϏ ʜ˒ΰۅآ±̭
ǬԜЋ࢈Ɣɥėǧ৛ृ࢈џؔॉैˈऱ˒৛࢘Õܑृ݌ʜ৛ƕ ۅ 46 ̭৘ࣘ׬ҟʤʲߍȇŦ
Љ৛1966: 613-614৙৘Ơ 1-28�Ơ 1-29৙� 
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Ơ  ҙόИآҟʤࣘ׬ .1-28

Óݴয়
ल�ئҟʤɽࣘ׬ 28 

Ơ  ֫ثҙόИآ .1-29

Óݴয়
ल�ئҟʤɽࣘ׬ 28 

 
 
৘2৙ 1982ʗ՜ׄ࣌1ٲO—ǬԜ३ࢹĒɽ࣌ҩЧ%ғȳ1O 
 

३ࢹĒɽܑǬԜߍʬࣛȄ৛ĤP̋ͱαʭҟ�ҩЧҟӸ৛ИҙʷҟԲӷ�ॎܑ֪ʂةщׇ

२ࣗЏĶßׇ࣌rȳ৛एƣࡂ̥ࡱॐ֪7ҟ৛ܓㄧٲث 1978 ʗŀԵחҟҤЧࣧ〈̰Ѭ।Ó¿
1ѐʭҟŏЋࢯࢫɣ ৛࣌βʡƣÚЏͶĵɇ࣋ӝ˺ׇώ ৛ɻ��Гɍ३ࢹĒɽͶĵـĤׇב ৛ٞ

+�ГŖרИҙ࣢ϏҩЧׇα̃৛הß 1982 ʗ࣌1ٲO՜ׄ৛ضڑß/�˖ׇ֓ݴ�Ƥҁ�
1984 ʗ̛ˬׇИҙࣛȄࣴ̃�ßگʡ͇߻৛1988 ʗͶĵƝʬ͇ա৛̴࡞mβʡܗʬώनɍŴ
ी৛βʡMƢƤ˝ήު¨ׇώʵɉǬԜƤė߾ЄԾ�ǬԜձȬɽѐė
৛३ࢹĒɽƣρʗ˒࣢

ʬ৛1OϼŖ�ҍ݉৛Ĩֲ��էҖՅ֨ѩׇƢƤݡܗоׇИ݉� 
 

ɍϏ࣌ҩЧׇƢƤ৛βʡК̳Յٛ৛ļЋPܼ̚�1986ݠʗϭ�঱ӱĴЙ1࢓O৛࢘Õ
ʬׇͿЃ�βʡϏߍ࢓ϣѽ࡛ЙޡܓƤ֑「ׇǬԜИҙ৛ㄧֹ߾ёSЍΰذ 1989 ʗҫ߻ɉǬ
ԜࣛׄԾ�ǬԜԬӛձȬɽѐė
৛ܓה 1998ʗȨ̥ƢƤ˝ή�1999ʗࣛɽĂƢ�2000ʗʠ
Ȩ̥ږ>آŀछܘʲׄछʬ�࢘Õ͎࢈ĲƢƤ˝ή̭ަȦۅƣɽѐė%НĞׇهaȣė� 
 
৘�৙1988ʗŀǌ¼޿̫ࡓࡌय�̥ 
 

ŀǌSѐԾسȬp̟׬Ēīφۘ;Óׇ¼ࡌʲʬַ߅৛ƣ 1986ʗւβʡаÍܘʲ৛ī޹
òʣ݉ϏȮݲÝԡɽѐė৛ƕȮݲƤώǬöĴɍ৛Ϗ 1988 ʗҫȬ̫ࡓеƞ޿यɽѐė৛=Ķ
ßֹƤҙכĴɍ৛˒ƕ֪ƤܗɊ֪ӱŴीГ߁ҫۘ�Υܓה� 1991 ʗ׺Ȭ݉܅घРگশɃ৛
̴ϼŖ�ҍ݉� 
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৘Ɠ৙2011ʗĴɍ ҸՈҸʬ΋࢈ 
 

2011ʗ 9Њ৛еƞگβʡѶɉ ҸеƞՈҸʬ࢈ß޿य࢛�ƣƤ޿य@ׄࠪ�޿य޶�
ՈҸʬܑηЉ
 �ʬ࢈ࣨࡽ÷̥
 
৘6৙ाࢅɽװئǜ�y߼ėǧׇ׷װ؀ݭĒ 
 

ֹŀछܑ 1990ʗKࠪƣǬԜ޹òՔҚछʬࠪ৛ǬƴɽئȀŀछׇـהƴǄࣧ� ҸࡐҚ
ٞɽئ৛˙ 2003ʗࠪƣתϭࣝ·৛óԿΰ޿߾यӛɪׇƤ˃৛2007ʗ˒߾ĒЄԾóԿ৘ôथ
є৛2012: 12৙�֬Ϗ ĪӱԦƤߎ؀ӛɪ৛ࣱݭׇࢪ«27 ė߼؀yݭό޿�ࢪ«9 ǧ৛ࢪ«4
�؀ӛɪݭॖ¿ГЋ࣢וy߼ѩà৛ाࢅɽװׇئǜয় 
 

1. 2007 ʗ 5 Њ Ҹޙࡴ�ŀ ܓǬԜǭՇҚٞڧόʲɽئ
ϐɽ৛޿यy֨ࢪ》ɪęʗ
 �Ē׷װ؀ݭ̥ࡱǜ৛װßࢅ؀ݭ

2. 2014 ʗ 8 ЊࢃНSѐ9Н׬Ēƣ޿य࢛ǬƿӾēɪʲܐࡱϭħ़׻ࠎ৛�ࡶͣࣛ 100 
»ɖׇҷࡿ৛؀ݭƕࣛͣс�؀ۅ२ާ׷� 

3. 2015ʗ 9Њ ҸеƞՈҸʬ、ɰҸʤ̶ޙࡴўɽئ৛40έ࣒ўӦ¶Ƥʠ 9»ɖװǜ؀
ɢ� 

 
৘¼৙ ɢÓׇؾ�ҩЧ1O 
 

ޡ  ǬҩЧ1O˂οࢫयόɝƤė޿ʗ࡜ .1-9

1Oŋߡ تϣ Ȑ२ǇɎ 

јɽ�ͱʭҤҟƓʗ

 ę݈Ǝ࡜

ࡺŃ৛ՙ«ئјҙɽ߉Ԩ࢘ɽѐəȇڜ 2004.04

 ʬ֓ݴयɽѐėۤņҩҟ޿

2008.08.06 ֟yۇ͸ւѬܙ৛ҩҟʬ�ͱʭ

ҟ৛�ƣʭҟ øݫõ৛ʕΦ֟yۇѬӰ 

2008.12 ֟yۇड़ѴĂ֪��ֹÝ˖
 ¬¤ۆ

2011.01.25ӂ࣯Ûјɽąۆ´ߏ 

�Ј३ु јɽ�ͱʭҟۆ¤¬ 

 	ۆlࢅÝ˖ ɽѐəֹ�ڼࡣ

 СϗǇݱ

2009ʗ 02ʗ 06ϗ 

ҠȦڂӛ1O еƞӛɪڂׇ�ڧӛϳ޿৛nܑɽѐҩЧ৛֪

 �ĪӱԦƤׇ֨̏üऔߎ৛ȰŖࠄ॥˿ׇϳ݋

�еƞڂӛҩЧ1O	 

̦�ׇɬ 

2009ʗ 12Њ 28ϗ 

еƞՈҸʬ࢈ʲ޿य

1O 


ՈҸʬ޶�य޿�ܑηЉɠࣛĴɍ Ҹ࢈ʬ

ӒĂ৛�Ӈ̋ßеƞ߻؀ݭी� 

ࡲʚn̽۔ΪכՈҸʬ ҙ޶�य޿�

 	ۇ

Ǭڀ¬ 

2011ʗ 12Њ 03ϗ 
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यӛҟӚǈ޿�։ȵ৛12ϗƣޙ�ŋ्گय়ӛ1O еƞ޿

ׇē͓ط�ßӛҟҩַन৛ҩЧӸּ[Ϭ࣫࡜

ɽʬ� 


ӛ়�߾य࢛ӛɪ޿�৖ּЧοʬ

�ͱʭҟ	 

ETtodayόۣघ 

2012ʗ 05Њ 14ϗ 

ʭҟࠬѡ ۤņǇǇɎ޿यɽѐėʭҟࠬѡ 30�৛¿ ʭ

ҟࢎŏࢯࢫɣ࣎ĲɐׇࢭҦ� 

�еƞ޿यɽѐėʭҟҩЧ ࠬقѡ 30

�	 

ܑ֬ϭǇ 

 2013ʗ 12Њ 29ϗ 

�ݾ׬ڞѬǬƞࡥơ֟� ��ֱّ�تǅࢭŏࢺ৛ݾ׬ڞѬǬƞࡥơ֟ ݾ׬ڞ تǅࢭŏࢺ

�ֱّ�	 

ETtodayόۣघ  

2014ʗ 05Њ 26ϗ 

ɽѐėोЋғҚ२ ֟ڜyəحШ˒৛¿1γīƕԾʭӞࠒќࡨҚ

 �ࢣײ]Û̥Õּׯ৛ܔɎާװܚ۔ڧٞ

ĳڢ ѧহҚ२ࢭयɽѐėोǬ޿�

߫য়ަܑʂƜȵĒ҂ৡ	 

ܑ֬ϭǇ 

2017ʗ 04Њ 08ϗ 

৛ͣßׇ࢚Ϭޖ1O ßȺР�ѥР�ǬƿӾĸͣխޖխڞ

 �ޖխڞ

խڞ؀Ó֑ݭƼβৡеƞǬԜܫڞ�

 	ޖ

ETtodayόۣघ  

2017ʗ 11Њ 13ϗ 

ʭҟͱα �޿यɽѐėϬȺРӾ�ѥРӾࣗЏҤЧׇӸ

़
৛ɓ¿ϬѥРӾ࡜ 30ʗǹĶ޿यɽѐė

ʭҟͱαҷɹ৛ҤЧЈƐࢫ৛ 

३; ࢫयɽѐėҤЧѥРӾЈƐ޿�

 	�ͱ̔յƐ̠̈́ࠑۆ

ۤņǇ 

2017ʗ 11Њ 22ϗ 

ʭҟͱα еƞʆ֟yəँĤӓŦçˍحШ৛ڜШߗƤu

Шϭ֑ǈحʬׇαӔĸ৛֓ݴयɽѐėҩҟ޿

hѐ ৛حШ@ŦϏαӔĸăШҟܫԾӣ޲

৛֑ǈͶҟѬӰܫ pH�Ծ 7.6৛ҟӿԾ 34.9

ʢ৛ɒُņαӔҟѡӹ� 

ʭҟ  ֟yəܫयɽѐėͱα়޿�

ӓŦحШ	 

 СϗǇݱ

2018ʗ 06Њ 07ϗ 
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̦�ׇɬ�فڢ 
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 া޿ܗׇדضׯ 1.1.3

 
 Ăѩܗׇדضׯ��
 

٢ƝѪ޿࠹यܗόɝ¹�Ƥėӛɪٿ؀֨̏ݭׇ�ڧ৛ϬMǬ޹ѣҏն֍֘ݭԾ"үذ

ʲљ�ÀȨο֨̏ڿ۰�؀२֑ׄ֨͟ݴљȨο৛ԾŀԵŮ�Eړ؀२¿Էɧ؀२৛׬ׇ̥˃

৘ôथє৛2008ৠ޸ۃֹוѣ৛ƣ¸�ֱ=Ϭ޹؀ݭډׇࠬࢪ«ʰρĘڤ؀ӛɪ৛ȀҀݭ۷ׇ÷
Liou et al., 2017৙࡭�է؀ݭӛɪ҅ڜρęʗׇȗ۰৛̰˃̥ǨȖׇࣾ֟Ǔ৛ԾӛӋ֨կш˺
ɍֹƤӛٿ̏֨ߗ߼Ⱥ֨կǨѤ˲�३֨֩öׇ֨̏֟Ǔ৛yࠂǈ̰৛Ϭ��ÀЋ޶ࢫׇޚڵ

ɪ֟ǓׇҠׄڿɠܓԾࣉ࣢৘РȪβ৛2007ৠࣴťࡗŝôɐ�৛2017৙� 
 
еƞԬӛ�࢛؅ėϳܔȮ@৛ࡼˍЄϬӛӋࠚӸࠂȺ৛ϬߎǨƣƤ@ȝ;ϭׇۉǿƔ̝

৘ôथє৛2016ৠԙ˧β৛2017aৠ2017b৙�]Ɣॆ࡭էƢƤׇ҅Ł৛¿α®Ԋߎ݋Ǩ±ҙû
öׇܗ࠸־Յǵׇࢣࡔ৛ďŏƕԾܘʲࣘ׬ҟʤަ࡞ऋ२࢈Иׇӈऊϔīaҙ�MĲࢅĶ޿य

ėǬԜࢪ·३ࢹĒɽ࣌ҩЧׇғȳ॒ۘĶࡂ२ֽֿĲܙȵآ࢈%ׇܳɚҙ৘ࣴ¿ԟ৛2012৙৛
Ӓť࣭ࠠ֨ܔǓަ̨ࣛׄҩЧ৛Ɏ֟ڋƕ@Ծƕ׈ ৛̀֩ࠋȦ¸ĶßȊ۹৛ㄧܓģĲ֨ś�ʧ৛

ओɚ࢈࡞ަ̨ۖ ৛̰̥ Ծ֟ǓĶȳ ৘ۖenvironmental victims৙̨ ֟Ǔऔҙ৘environmental refugees৙
৘Bates, 2002ৠHall, 2011৙৛ئࡼ ৛¿ߛۊ؅ŊĲσĒژٿ=ĶßƐޟࢫΚ� 

 
࡜ɪ《ܗׄࣛئò ׇӛɪǬƴɽ޹यόɝƤėɚҙɍ޿˙ 10 yׇٿ؀֨̏ݭׇࢪ«

۰աߨ৛̦ �ĿM߁סß৛۷Ӹࣛׄ֟ܗǓy۰ʐϬعޟ�ύ�1औ¹¸ׇ߻ी৘ࣴϫ�৛2017৙�
Ҁǧ৛޿यόɝƤėࡘИ+ƕԾɽѐĒࡘ�ѐׇʵ˜ˈऱࡘƤׇׄɠ�֩ѐࡓƴׇړСɎܔ@

ĸࡩԖӔǱ৛ࡘѐࡤޢ৛ࡘИ؅ėׄɠनܐƘǓ৘Р۰ߥ৛2012৙�βʡƣ 2010ʗׇࡼ࡮
ࡘ
ИÅ֨оo�Ӈ¶/ࡘИӒĒ؅ܗėҠׇڿʉЍ৛ïࡘࡱИɚҙǨ¬֨ѩ৛ࡘИ؅ėׇׄɠ߻

ी৛ࣱ/ࢭەßࡘИׇ֨̏৛̟࣢޶+ߗՍßࡘȵׇ֨Ӓ� 
 

�৛ܑپēŀԵЈǬׇܗԋǈ޶ࢫयόɝ》ӛƤėϖІϬŀԵ޿ 1970ʗKɽѐėࣛׄ˒৛
ࣁǓy۰ׇ͑֟ܗӸ͵Ǻࠚ ࡲ�/ࠪͬ �̫Еׇדַׇ߅ƣϏͷ޿ضयόɝƤė》ӛ؅ėɚ

ҙ¿֨Ӓ֩ѐܗƣƤࠚӸׇqș࣢u৛߁סƣƤ؅ėɚҙȀeֹ֓߁Ƥ֟ǓׇࡼĮ֑ܗ「৛�

 �߻ŝʲߎӂ৛ĲɍϏГn؅ėׄɠׇЏטܗʢׇ̏࢈߾ɍ؅ė֟Ǔ¿ض�ҁͷࡴ
 

2�Ŵी̋߷ 
 

Ȁࡠ�৛Еׇדַׇ߅ƣϏͷض》ӛ؅ėɚҙ¿֨Ӓ֩ѐܗƣƤࠚӸׇ࣢u৛Ҁ5Ă࣢

uڔदƙȬ߾�৛ۘЉƣ�Ŋׇϭ۲طϳړڜ؅ܗљ�৛șƣ݋ʁָܗǨ¬ׇĂ̏࣢u�ֹƣ

ƤɚҙhԾ֨Ӓ֩ѐׇ"२৛Ȁeࡼࡨɚҙܑ߁ׇ֓ࡂĲࣗ$ׇ֨ذڎӒڜ। ৛ĴϨƤώ֨

Ӓ�֩ѐ֟̏֨ܗǓׇ࢈߾৛ŕ֑ƣƤɚҙ֟ܗˍࡼǓࠚӸ5Ăׇ֨Ӓ̝ߊĲӦã̍Ķ৛ɉЉ

ϬЕַ߅Ј"޶޶ͷ߻ׇ߇ी� 
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ƣ҅ŁׇनŌ�৛@֟ܗǓ5ĂȹÖाڵ৛˖Mܑ֪ࡺՇࠟ0ׇࠂȺࠚӸ৛ׇژ�͟ڠ

֨Ӓ�֨֩�֨șώʵ�ϏϬ৛֬ݦσքݐऋŝࠠ˲ضׯ৛ЏˎϾ߁ƣƤɚҙࡼĮܑܗՇࠚӸ

ࠚՇܑ֪ࡺذڎ�Ŋׇț١�Ƥ֓�Ăщկ֨̏֟Ǔ৛ƣƤɚҙȀe݋ȹ࣢uৡँڥةe͟ڠ

Ӹׇʐҙ϶̕ৡÕПǨѤ�Ǩׇۋ̋ࢫ@σܑՇƤϳѤࠈ৛�@�Ӿҷܗ@�ӛܗ@ˍࡼࣃڀ

 �।ڜĲĆĂ̝ߊƢƤׇȹÖ5Ă�֨Ӓܗ
 

ƣ֟Ǔ֑「ׇרߛ�৛ँ ʀǬׇ͢ܐ࣢uनژ�KĒׄɠ৛@Ƥׇ࡜nßࡏŁʀ҅݋ �̫


јƤώׇ̈�৛еƞׇ》ӛ࢛࣍Ĩŕ֑�ƶ࢛ׄɠڵԨׄɠβׇٛǬϕ৛ãַڜƜȵ݋ܙׇ

݉ʁ�ֹܑՇࠚӸĶßװǜ�֨Ӓ֩ѐϗ׌Ƙऔ%ࣿ৛ɚҙȀeטˎӛɪϳࡘܗ޿ԋ֨֩֟Ǔ

ׇΰ߾ৡ֟ǓҩЧʏnׇˈऱৡϖЋׇ֨Ӓ֩ѐȀeƕ̟֟Ǔׇ࢈߾ৡ@�īЕܑܗՇڥȹ

¸Ȧ֩ࠋԾ�ȦׇnӸ�Ȋ۹֨ś̥ܓओ৛֨Ӓ֟Ǔㄧֻࡤ�K̓̓ӝ݋৛ँ̝ߊӒׇ֨ړࡲ

ׇԸȳ৛̦�̈޶ЄӦ¶/߁ɚҙɍϏ֟ǓŴीׇ̋߷̍Ķ৛İȀeࢄߤ¿ϖЋׇ֨Ӓ֩֨ܗ

ώʵৡ 
 

ƣГnׇƤώׄɠ�৛βʡׇβٛͺĂϬŎ۷ܗƤώ֩֨ړࡲৡ֬ݦƣƤǨ¬ׇۊ؅ď

͚؅ėĝЉ�ƤώKޡ�y۰ĲσŁơ२ٔ�Ŋׇ˯ە৛ÐۢÓɍϏƤώ߻ीׇ½߷৛ɌҢࢫ

όړࡲƣƤ؅ėɚҙܗӛӋƢƤ%Ýƾ� 
 
 া޿ضׯ��
 

ȡۖݡόՉֱȬ֟ǓŁ�नŌয়�ϬƙȬׇ؅Љࣝط৛2Ϭϣֱ׺ȬׇϭࣝŌʢ৛�Ϭ

5Ă৛Mׇڋƕ࢈߾ĂƕҀŝ֟Ǔ֨̏ޙॅ@৛Ϗ�Ȭׇϭ̨ࣝ҅ŁЏࣝ·৛·ࣝط؅Љࡠ�

Ĳ5וˈऱړСৠЄ͠ÓƣЅɁ֟ǓŁϭׇ¹�ÕП߀ʢয়�Ծ࣢Ö֟Ǔ֟�عޟǓ�ѿۋĲ

�»ʖÕࢠаˠׇ̾Û߀ʢ৛2Ϭܗβׇٛ࣢ו ৛˲Ñे֟ǓװǜÓܑϏࣗ$Mnׇβ〈ߠࣅ৛

ÕПׇࡠ��όՉ৛2015: 3, 31৙ݡ࣢֟Ǔβٛïό৘וׇ֨ۘࡺϬŎЋ̟ܗPࠑβʡׇ͠ה
ায়̇޿ەЅɁׇįضׯЕږʢ৛;p߀ ֟ǓެعޟӦã֓֟߁Ǔ�ѿۋĲÕࢠ�»ʖׇбӸ৛

Ŋϭ࣢ÖƜȵβٛɍϏƤώ֟Ǔΰׇࡱˈऱ৛ƣכǨׇ֟Ǔ͇աࡺܗĂ ৛ϬŎ۷֬ݦҙࣝ؅

Љöׇͅࢭ¶৛M�֟Ǔïόͼϐ
ƕ̟Гnׇ֟Ǔ࢈߾৛؅�߿Љïό
৘social innovation৙
۷Ǫʏn@ƤqșۉǿĲҠ࣢ׇڿu� 
 

ȡۖeϣ{ࡠߨϰׇ֟࡜ǓࡺĂȼ޽ß֟ǓװǜЋ¿ړљ˲ׇ؅ЉࠪӸ৛֟Ǔׇ߼ڠα

࣢৛֟וȹÖ߅ɚҙׇ֨ܗ ǓࡺĂׇ˯ԝʃ֬ƀׇچĴɍ֟ǓࠚӸm֪ࡓŌʖ֟ܗ߅֨ޠǓׇ

२̰̀ۊԨ�ަëæׇڜ�Ēکʐ֬β〈�ަͱࣱ�σĒ�ަ࢐࡮¡ǜׇKװҢ৛Ŏå֟Ǔ޶

Ν�ֹKׇ֟ǓࡺĂM֟ǓѿۋԾדѡ৛̟΃؄�Õࢠ

ߛ̀����įܗ
ׇīå৛ď͚

֟Ǔैंׇ»ʖÕࢠ��Ŋ֨Ӓώʵ֟ܗ�ߛׇ̀ژ�ܗǓҫׇٛ½Ŋįܗ৘eϣ{৛2006: 3-
7৙�̦ߛ�Ŋ֟ǓϬʻĈۊ२ׇ֨߅nӸׇ޿া৛]Ȁeϣ{̰;Óׇ৛ֹ؅ЉʀǬׇ֨֩
öࠪӸϏٿ�Ùׇ�ƛƤࡺĂ
৘enclosure৙ׇئࡼ৛ՅѾׇ֑אKĒɽئ৛ď͚ӛɪࣛǙ�
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ɽѐėۅߍ�ҟʤ̨ՄĒ՞ׇܘ ৛̡࢚ ģĲҙׇכϗʐ֨Ӓ৛ɽѐׇ֨֩Ћȳí֩ť̨ʭсկ৛

 �ëǺׇ֑αަ߅ǜ�֨װय》ӛƤė֟Ǔަ޿৛Ś̟/еƞ߅ģȳֹƤʻĈׇۖ֨ڿ͟
 
ŊѤؙ֟͟Ǔѿ޿ׇۋা৛ȡۖЖҠɠå˙֟Ǔѿࢋ࢝ߦۋδ̟৛͠Óǧ࢘˲ʏnׇޟ

Κয়�ړСˍˍϬ࢚ʆǧکėƹƕࣗЏަ޻Ծ࢝ߍࢋϐׇۅߍЈkė_৛ۘࠊΝܗ¿Hदک࢐

Ƥė�ɍׇٔǧ࢘˲̥Е�
৘ЖҠɠ৛2002৙Ҁǧ࢘˲ɍ̰ƣ࢝؅ׇࢪЉڜԨړљ֩֨ޟΚ৛
� �Ԩ<5h֪৛̥Ծȷśׇ؅ėۘϗԖÎङڜʆǈܗ
 

ֹçMеƞ޿यόɝƤė》ɪ֨̏֟Ǔ"ीׇضׯǬǨۢՆƣׇ֨ٿ؀֨̏ݭկǨѤ˲

Ĳ֨̏y۰৛ɐЋMƣƤɚҙԾ"२nטˎο२֨̏֟Ǔܗ¿֨Ӓ֩ѐ%ׇࣝ࣢u�Ļ�Ћ̋


Ƥώ�ׇࡠσƤ֓ȡࣣ@֬ݦĵŌ৛Ϭضׯׇۋѓ˩ۘ˖ßŵׄয়ƤώϬ@ॅïׇࡱЋ̋ۋ

ė_৘a meaningful location৙ׇۋЋ̋ݴ�৛Ĥࣝطׇ ¿ώʵۘq࣫ة৛+Ϭ@MЦࣝط
৘Cresswell৛2006: 14৙�Yँ�Ƥώ
ׇĻ��ѓ˩ϬƤϳ৘landscape৙৛Ƥϳړņ/�ĿM

1կׇט޿ŝ�ׇט޿ώʵ
৛¹ۖ�ŊݴƣϏয়ۖ޿_ɚƤϳ%ǧ৛ۘƤώǨĜϬۖ޿ˡ

षࡂۅ¿ ৘Cresswell৛2006: 20৙�Ƥϳׇ˯ضׯט޿ۖضׯ/ࢦ;ەɍ߀ׇࠄʢـܗǈ৛
+ɔϬ৛ֹضׯɍࠄɉ޿यόɝ》ӛƤėhԾ�Ƥϳ
ׇι1"߀৛+जѬ޻hԾ֨Ӓ¿ࣝ�


।ׇ�Ƥώڜܗۋ̋֨֩৛m˖Ƥϳ˙ׇט޿ة�ώʵ৛۷؅ܗЉ�֨Ӓ�ϭࣝڷ>ࣝط�

-γ1৘storyةةׇ˒ϭ৛[&�۷˪ֵ¿۲ڕۼ�ƤׇσĒ֨֩טه�ƣֹ̦�ڕڢۋ̋�̥
telling৙�Ϭγ৛Ƥϳε1̨ߎĿM̦߿�MЄǨ¬ࣴܝׇ˲ڧ�৛n߁ס�Ŋε1ۖɍϏŊ
�֨ӒƤėׇ֨Ӓ�̋وۋա
৘ʧϞМ৛2005৙� 
 

Ƥ֓ȡ@Ƥ࣢uׇ֪֟ࡺژ�ضׯǓ߷޽ÕП৛;pЕضׯͷ֟ܗ@߇Ǔׇ5ĂÕП�

ׇÖ¶ায়Ȁe֬ݦƣƤɚҙɍ֟Ǔׇ̍ߊ�޽ר�޽ �̝˯ �Ƥ5Ăׇ࣢u@߁/Ĳ̏ʢnە


޽߷�̰߯৘perception৙ďӟ/@֟ܗǓ5Ăϭ৛ׇ̰֩֨̍ĶޙܗԾׇئࡼ֟˛ ࡲ��
֟Ǔ߷ضׯ޽ʽׇ޽߷ߤ˃̥Ϭο२֨ӒǓړׇࡸСŕ֑৛߷ܓ޽ɐЋ¹ɢѴׇ̋ӟ৛¿�Ծ

ЏЍׇ֩֨ܗ̝ߊ৛¿2Ծˠ϶ׇӎȼö৛̨ʏЋ޽̨̍רׇ̍߆ࠚƋȫM͸Ķ޽ׇ̍@ࡼࡨ

Ǔ5Ăׇ̰֩֨֟ܗ@ͥͧ޶̈
޽߷Ŋ�֟Ǔߛ�৛2011: 26৙�̦ٔۉӎȼ৘म̨݂רߛ
Ӧɢ̍߾ׇ޽רܗ޽Ē৛ЏˎЕࡼࡨ۷ַ߅σЕŕ֑Óڜ।ۋ̋ܗЕࡂ� 
 

֟Ǔ࢈߾ЉࡲĂß؅ėɚҙ֨Ӓώʵׇΰ߾৛��ˈऱ@ŝƢƤ%ׇࣝ࣢u�ۘ@ܗƢ

Ƥࣝ%࣢u৛αϬة�@ƣϭׇࣝڏ˜ ࣝطܗˠ֓<5h֪߾ܗĒ�ƕҀ৛еƞ޿यόɝƤ

ė》ӛ؅ė֨̏֟Ǔ֨ܗӒ֩ѐ%وņ৛¿α+Ϭة�नܐ�@
ַ߅ա�Еوۋֱׇ̋�%

SƠ˙࡭�@
ׇ࢈߾ɍҀė֟Ǔ¿ڍƤϳε1৛ͷׇةةƣƤɚҙࡼࡨա৛وۋֱׇ̋�%

य޿īƣƤɚҙɍϏࢎ�ҁࡴ�ƣ৛Ŋϭ֑ܗĮࡼҀėׇˎטÅͷҢƣƤɚҙȀeۘࡴӂ৛ט

όɝƤė》ӛ؅ė֨̏֟Ǔ֨ܗӒ֩ѐ%֨Ӓߊ ৛̝�Ơʲљ��MƣƤɚҙԾ"२ׇƤߔ=

ώ—ˠ֓ŝ̃̍%Ƥώľż� 
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 ώӂضׯ 1.2

 
Еࢫ݋ضׯƣMƣƤɚҙ"२˲ŝڜ।Ծ"̰˃ׇ̥Ƥώѓ˩৛ضׯ˃ʵ"޶Ͷ֪ѫз

ࡴַׇ߅ώӂ৘Cresswell৛2006: 222৙�ЕةǨٔߚŝҙϔߦߌ�ȼ޿ܗÕП�į޽߷�ضׯ
�य޿�यόɝ》ӛׅֆ޿ɍеƞࢲШ৛ߤŴĦׇضׯĒࢭMࡋ�ώӂԾ"৛Ŋϭضׯ˲Mࠠޙ

ǬԜ�y֨�Ҡܘ�ҠȦ¼؅ׇࢪėޙࡴͷض৛ދņ�Ŋׇضׯώӂ—σքݐऋ�ĸߦߌࡠ�
ŴĦߤШŝƠ�ι1৛MЏÂॆࠚφׇࠂȺܗȨο˲৛ЏˎࠚࡼࡨφׇÕПࢩߕܗ৛۷ӦÖͽ

৛Mƽ॓ئߣǓκ۰֟֓ࡕòĻ߅�Ҁǧ৛Е߾ԏܗӸ%ׇࣝ5ĂࠚՇܑܗ@ӛ؅ėƣƤ《ں

ƣƤׇ֟Ǔ؛ȡ»ҙŝҙׇ֟כǓ॓ڋ� 
 
��σքΊऋ 
 

ࠚ৛Mσքضͷޙࡴ؅ėׇࢪ¼�ҠȦܘय�y֨�ǬԜ�Ҡ޿�यόɝƤėׅֆ޿ɍࢲ

φhԾ҅Łϭׇطį۲ەϳ৛ࢫ݋ƣĶ̰ۖߌιڜ�ࡠ।ĲƔׇ̝ϭࣝࣗʢԾ"৛γࡣԀܑ׬

ࣘҟʤآҙόИܓ 2017ʗʠԾϭࣝڧࡈ৛Еݐضׯऋď͚ώˤ࢛Ł�βʡߤШַ߅ضׯǇŖ�
ŝβׅٛ׉ЅٔøMb߶৛�؅޶ࢫ࣢1OׇǇɎ৛MҢɍוφʤɍࠚفڢMĲߚऑكǇۈݐ

 �Ͱ΂ׇ߾ࡓβٛڜ
 
2�ĸߦߌࡠ 
 
৘�৙߅ߍߦߌ 

 
ͶĵӦʢߦߌӂ �ׇĜړљʵߦߌ
৘Semi-structured interview৙৛İت�ʷɎʵߦߌ
৛

ƣޙࡴߦߌ%ç৛±ׇߦߌ߅ߍޙŴीǬڡ৛MʷɎޙࡴׇߦߌ৛�ۖߌĶܗα˲Ŵीࣛ֬ݦ

5Ă৛ւ˖ĶׇۖߌιܗࡠƔग़�Śّ̟�١̰;ׇŴी̋߷৛ƣӦ¶ޙࡴߦߌçЕׯضׯΡ

 ¹Ǭ࢘Õয়ݔŴӟ;ߦߌ�া�ƾЕࢫŴׇ;ߦߌࢬ৛hԾ֫ڡǬߦߌڒ�
 

ّ�࢘ÕԾ࢝࡜ɽѐėࡴय़Ĳߍϐʲߍç৛ĶۖߌˍϦׇ֨Ӓ֩ѐ֟ܗǓࠚӸׇ5Ăܗ

٢ƝĲ֨ࣝطӒ֨޶"ׇۖߌĶ߁סۘڽЈӦãׇƔ̝Ö¶৛ࠄɚaׇ֨Ӓ֟ǓĢ¿֬�ړࡲ

Ӓ֩ѐӒĂƴ ৛̏ͷض¿֨Ӓ֩ѐ֟ܗǓࠚӸׇړࡲ�¿ İĿÕԾܗӛƹŝࣸƹ¹ׇۖړࡲ� 
 
1. ֨Ӓ֩ѐܗӛƹׇړࡲয়ĶۖߌϬŎ˙1࡜ӛ�》ɪ�ҷĸ�॓ҋٔԋѐӒĂ৛ͷߓĶۖߌ
Јʐ֨ޙࡴӒ֩ѐׇࣝطͽܗࡠӒĂƴ̏৛Ķ࡮ۖߌʐͧͥß8࢒կةॳٔॅࠉޓއĲ¿ۏ˲�

ׇͧͥϭѩŝmׇ֪ɽÀ৛ߓŴ࡜ʗnͧͥßׇկةĲρܗࢭˍϦЋe�Ŋ৛�֬Ķࡠࣴۖߌ

 �Ŀ۷ׇīƕ࢈߾̏֨
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2. ֨Ӓ֩ѐࣸܗƹׇړࡲয়Ķࡘ1˙ۖߌѐӒĂׇॅƴ৛ׇ޶"1ࡘ·ȶď͚ۛh֟Ǔ৘ۛ
Ƥ�ҟӸ�ƢǞ৙ܗή¶Ҕࢫ৛MĲГnĄ̫͢ܗृׇ̋ࡘ�Ҁǧ৛ɍϏ�ƻǏ
ׇ m֪ն「�

ГnÅÝׇ֪טӂ� 
 

Ҁǧ৛=ࢲɍ؀ݭøM;Ŵ৛Ȁϗʐ֪ߞȀeتŚ�؀ݭ
৛؀ׇ5ݭܗĂܗ¿֨Ӓڜ

।�ׇ࣢ۤ৛MƔ̟Еַ߅ɍ؀ݭy۰ׇضׯÚޣ� 
 
ّ2࢘QԾ࢝࡜ɽѐėĲߍϐࣛׄ˒৛Ķۖߌɍɚa֟Ǔ̍Ķßׇ߾Ē৛ď͚ƣ޽޻�

ݔӟ࢈߾Ǔ֟�޽߷Ǔׇ֟࢈߾ɍ֟ǓۖߌĶضĒ৛Ĥͷ߾רǓׇ̍֟޽ר6̍ٔ޽�Ɓ޽ۧ

Ƥϳ৘ȀࣧैР৙�֩ѐėò৘Ȁɽѐė৙�<ࡐࡺ࡮৘Ȁ˨࠺«ࡰ৙�@ĸӔĂ৘ȀǧÓɔ

ѐ৙�֟ǓࠚӸ৘Ȁկة৙ٔΰ߾৛֬Ķ̰̍ࢀޡۖߌĶßׇطҚ�ҟࠠ�ҟӸ�ƌय�ƢǞ�

ɽѐʭсկ֓ݴĲƳƦٔ֓ݴҤЧŴीׇ̥ࡱˈऱ৛+ͷضĶۖߌɍϏ֟ǓҩЧnӸĲ֟Ǔy

۰ׇ̈ӂ� 
 

ϭ৛࢈߾ƣƤɚҙƣनɍ߁ס̈=ǧ৛࢈߾ǓCϦ֟ܗӒ֩ѐׇ֨ݴƣƤɚҙ̰߁/ࣱ

ϬŎͶĵ�ŊׇޙĂƕ̟৛¿֨ڠώʵϬŎЋ̰ΰ߾৛ɍϏ»½࢝ߍࢋϐׇՙࡺƀ_ׄαƔग़

βׇٛͺĂׇ̏ʢ৛MĲҫ½«ˎטƣƤɚҙضǈ৛ͷـϬŎˈऱ¿έ̨͟Ĵɍࠚҙ֨կ̨ࢯ

 �ʢئܗįׇ ئࡼٛ
 
৘2৙ߦߌɍࠄ 

 
Е߅òЏࣝІ͙ߌǨ�ƣƤ؅ėŝ؅ơ৛ď͚ǬԜ؅ėׄɠĝЉ৘į۔ܗ@½ॕӒĂ৙�

Ҡ؅ܘėׄɠĝЉ৘į۔ܗ@½ॕӒĂ৙޿׬�य࢛̌Љ�еƞ֫ࡘҟÝЉ�y֨؅ėׄɠĝ

Љ�ӛȯĝЉ�ӛӋȯȵVࣜࡘѐׄɠĝЉ�еƞʆκ۰֩ѐɽЉ�ҠȦࣗࢪࢪ�ҠȦࣗ࢝ࢪ�

�ŝࣗࢪࢪ�ǬԜ޿�ࣗࢪࢪय޿�ࣗࢪࢪय࢛ç࢛K�еƞ̌ˠ࣢̡ĝЉٔ৛ࡼࡨՒˠƤώ

K؅ܗޡơʙ࢘DֹڐƤĶۖߌ৛m֫ߦߌࢬ˖MशÝޙࡴ� 
 
Еַ߅½Ȩ̥ 44_ɚҙׇӦʢߦߌ৛ďŏ 38_"ĶۖߌĲ 6_ࣲŊįۖܗ৛ߦߌɍࠄ

ࢪɚҙ৛ď͚ҠȦׇࢪ¼�ҠȦܘय�ǬԜ�y֨�Ҡ޿�यόɝ》ӛׅֆ޿Ծ޶" 7_৛Ҡ
ࢪܘ 5_৛ׅֆࢪ�y֨ࢪŅ 4_৛޿यࢪ�ǬԜࢪŅ 6_৛MĲ¿H࢝ࢪ࡜Ķۖߌ 12_� 
 

Ծ۷֓߁�Ŋ۲ڜ؅ϳׇƣƤɚҙɍҷӛƢƤׇ�Ŋ̏ʢ৛֫ߦߌࢬɍࠄӟܗ/ݔӛ5

ĂȹÖׇʗ۔ԋҙ৛+אĿ۷ߦߌ�ŊࢪÜ�ʗ৅ɢ�˲Üܗϔ۲ۊϳׇɚҙ৛߁֓ۘࡴ�Ŋ

ׇɍࠄɍϏ֨Ӓ֩ѐ֟ܗǓڜׇ࢈߾।טܗӂ� 
 
ĶࡂׇۖߌQď͚ÀЋࠂȺӛӋڜ।৘ŏÓӛܦŦ�》ɪͧΏۖ৙11 _৘ݶڪԾ F৙�

ÀЋࠂȺĄڜࡘ। 2_৘ݶڪԾ A৙�˙1޿±Vࣜ֩ѐ 4_৘ݶڪ T৙� ˙1ɽŲЌĄѐ 2
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_৘ݶڪԾ B৙৛¿Hदۦࡠ�Ü৛Ȁ˙1֨̏σŁɽh�Ƥώ»�؅ۦėׄɠĝЉʙ̨࢘Յ
ѐٔԾ 25_৘ݶڪԾ O৙� 
 

M˲Üۘ߃৛֯˲ 39_৛Ǽ˲ 5_ৠMʗ৅ɢۘ߃৛ʗڀЈࣗۖԾ 83҄৛ЈʗۖࡌԾ
38҄৛50҄M�Ծ 4_৛50~59҄Ծ 15_৛60~69҄Ծ 13_৛70҄M�Ķۖߌ 5_৘¿H
ĶۖߌГרʗ৅৙ৠĶۖߌ% Ŀࡖ߷¿ЋࡉǨ޼ӛڜ।ۖԾ 25_৛ࡉǨĄڜࡘ।ۖԾ 13_�
Ҁǧ৛ƣئࡼߦߌ =ЉձÜֲ̋Ķ۲ڜ؅ׇۖߌϳڜ¿ܗ।ׇ࣢ۤ˲য় 
 
1. MĶ۲ׇۖߌϳnט৛ǨρԾϏֹƤ֨ࣗĲɚaׇƣƤɚҙ৛6Ę҄M�+Ћρ_Ծ�Kɚ
aϏֹƤ৛¿֨Ӓڜ।ǨÀЋɽѐėࣛࣤç˒ׇ֟Ǔ؅ܗ̝ߊЉڜ࢈߾।� 

2. MĶׇ̰ۖߌƣࢪÜnט৛֬Ϗ¿̨ۛࡘԋѐڜ।ܗӒĂׇׄ֨ҷӛ̨ƢƤė_ЋȹÖ࣢
u৛�ŊׇƤ֓_ۅ¿̰̍Ķßׇ֟Ǔ߷޽=Ћ̰�Ŋ৛֟ǓࠚӸׇॅƴ̨֟ǓҩЧׇ޿ȼ

ŝ̍ĶЉƕƤাЋ̰ʁָ� 
MĶ1ׇ˙̰ۖߌɽhnט৛¿۲ϳܲԾƤώK؅̨ޡơʙ࢘৛ɍϏƤώׇ߻ीࡉԾζ̍৛

 �޸ƣƤɚҙ̋ࢀޡܗߨ߇½«ܗЋ̋ृįࡉ৛߆ࠚ࣢βٛו˖ȶϥւࡉ+ɍו
 
৘�৙ࠠ˲ÕПࢩߕܗ 

 
ЕضׯԾӦ¶ÕП》ӛ؅ėɚҙܗƢƤ֟Ǔׇ5Ă࣢u৛ࢲɍƣƤɚҙߦߌࢬ֫ޙࡴ৛

ĵ˖ĶۖߌɍϏ@Ƥ࣢uׇ߆ࠚ৛Mضׯ˲ࠠޙࡴÕПܗۖضׯ֬ݦ�ࢩߕܗĶׇۖߌɍߖ৛

ĵ˖Ķטܗרߛׇ޿"ۖߌӂ৛ƕҀࠠ˲ÕПࢫ݋ƣĶׇ֨ۖߌӒڜ।ͽࡠĲɍ֟Ǔרׇ࢈߾

 �Ķ̍޽
 
֬ϏҒׇܑࢪՇ֟ǓоOׄڜ؅ܗɠ�Ŋ৛ߦߌ"ीЉƕĶ̰ۖߌƣࢪÜ�ė_Ĳ¿֨

Ӓڜ।Ћ�ŊׇۢՆ৛Ȁׅֆ޿�ࢪयࡉࢪऋ ƣɽѐėࣛׄç˒ׇ߾Ē৛ǬԜࢪ�y֨ࡉࢪ

ऋ ƣछʬࡴय़ç˒ׇʁÜ৛ҠࢪܘĲҠȦࢪåࡉऋ ƣ؀�ैݭछĲղۄσĒׇߣी��o

Ȁ৛ЕضׯĤ޿ȼß৛޿यėܗόɝėɚҙ�ㄧܓ�ŊׇࢪĶۖߌ৛ϣेƤɍϏ֟ǓҤЧÀЋ

�Ŋʽʢׇ̍Ķࡼࡨ�Ǩ_࡜ӛ�》ɪׇԋҙĸࡠ৛Еضׯ+Єø࡜߁סӛܗ》ɪׇӛӋࠚӸ

ն「߾ܗĒ৛H�ɍϏ֟Ǔ࢈߾Ћ݋३ʢׇζ̍˲৛ՅߨॳׇةӝǱ�ρׇࢭӬɐ�֨̏֟Ǔ

ׇ̇Ē࢚ה͸Ƥࢀޡ¿ɍϏГnԋѐࠚӸׇΝ̙� 
 

��ŴĦߤШ 
 

ŴĦߤШͶ֪�ړљʵߦߌ
৘Structured interview৙ׇώʵ৛֬ߌŦq˛ѡӹĒׇŴĦ
·ȶܗशʟ৛ĝúĶۖߌȨ̥ŴĦĲ�@ƾЕࠚφ�ŴĦ·ȶÕԾ֨Ӓ֩ѐ�Ƥ֓ϳ֟�޿Ǔ

ׇ࢈߾Ш۷ǪčāÓƣƤɚҙѓֵׇ@ƤqșĲ֟ǓߤŴĦࡼࡨĲГnׄɠƓ࢘Õ৛ЏЍ࢈߾

ÚҁѤࠈ� 
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৘�৙֨Ӓ֩ѐ 
 

Ҁ࢘Õߛ׺ĶۖߌȵʥڜԨnӸׇ֩ѐॅƴ৘ࡘԋɽŲ̨¿H֩ѐ৙৛ܲІࡼ1˙ڜԋ

ѐӒĂ৛ͷض¿ԋѐӒĂׇƴ̏৘࡜ӛ�》ɪ�ӾӔͧΏ̨ƻǏ॓ҋ৙�ԋѐӒĂׇ"ׇד޶

৘ܑȵॎ֪৛ࠏų̆֨ڠVࣜȋџ)�ԋѐӒĂׇ˲ࠠ৘ͧΏটܰ�ͧͥҕޓ�Ͷऋӛ݃ٔ৙Ĳ
ԋѐӒĂɍϏȵʥڜԨׇú׌ৠ˙1ࡘѐӒĂׇƴ̏৘ثh৛݊݃ݙС̨ƞݩгٔة৙Ĳȵ 

 �ʢئԨή¶qׇࠡڜ
 
৘2৙Ƥ֓ϳ޿ 

 
Ҁ࢘Õࢲɍ؀ݭĲƻǏ¹वձҊƤ֓ϳߤޙࡴ޿Ш৛ड़±ߓŴĶۖߌȀeتŚ》ɪׇݭ

Ē߾ߓĒMĲͷ߾ȼß؀ɧӛɪׇ޿؀ׇѴρ�ƣ؀ɧӛɪ˙1ׇӒĂ˲ࠠ৛ϬŎݭ࡜޼�؀

ׇĿ۷īƕৠϗʐ֨ӒެƻǏׇÝ֪ƴ̏৘Բӷ�॓ҋ̨Vࣜ৙৛MĲ࡜ʗnƻǏनذŝ޹ѣ

 �Ē߾ׇ
 
৘�৙֟Ǔ࢈߾ˈऱ 

 
Ҁ࢘Õ±ߓŴĶۖߌĶßɽѐėׇࣛׄޟΚئʢ৛ď͚ϬŎऻĵު¨̨ࢯկࠚƔग़�Ƣ

Ƥ̨ʲկϬŎަ˝ή৛߁/ۘࡴ¿ɍɽѐėׇࣛׄטӂয়ϬŎЋúϏֹƤׇɔѐѩЉ�ʏĂƤ

ώׄɠ�ɍȵʥڜԨׇʔú�ɍֹƤ֟ǓĲ֨Ӓťׇࠠˈऱ� 
 
৘Ɠ৙Гnׄɠ 

 
޿৛޿ϳܫӂ৛ֹƤЈЋőʷöׇձטòׄɠώŌׇ޹؀ӛɪГnׇݭɍϏۖߌĶ߁ס

यόɝƤėÀ޿�±Vׇ̜ࣜࡹԚöئʢ� 
 
Е߅ò½߅Ȩ̥ 228 QŴĦ৛ď͚ׅֆࢪ 20Q޿�यࢪ 36Q�ǬԜࢪ 33Q�y֨ࢪ

46Q�Ҡࢪܘ 21Q�ҠȦࢪ 43QMĲ¿H 29Q৛ࡴ�ҁࢲɍ޿यόɝ؀ݭ》ɪ¼؅ࢪėɚ
ҙ%ŴĦࠚφڿ˒ޙࡴÕП৛ЋδѤЕρԾ 199Q� 
 
Ɠ�Ơ�ι1 
 

¿ɉۖߌĶ߻৛+ʲࣝطƤׇ֓݋Ȭࡠι̰ۖߌĶߛ׺ƤƠ֬ݦۖߦߌ৛ߦߌࡠĸޙࡴ

ιׇࡠӒĂ֬ݦƠַ߁ס֑ޡιׇࡠώ_�ʣŌ�@ܗկׇ࣢ۤ৛࢘ÕĶۖߌ=;p۔Սէ̨

 �1ϭƤկ@ׇ�ط۷À२Ͱ΂ձȬϭۖߦߌՍէ৛mࢬ֫
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6�֟Ǔ؛ȡ»ҙκ۰য়ҟࠠבӰ 
 

Ծƽ॓ƣƤׇ֟Ǔ؛ȡ»ҙ৛֪ࡺɽÀnߛ߷֟Ǔׇ߾Ē৛�ӰֹƤ֨Ӓ֟Ǔŝב֬ݦ

į؀ݭܗӥԴӒĂ৛ߛ߷ȵ࢛ӛɪ֨̏৛�ԾӛӋκ۰ׇƾ؁�Е߅òֹܗƤ؅ėȡЮņh৛

৛½ŊѬӰֹƤׇҟࠠ৛ئǓѬӰӔ֟ـ৛ʲޛŝ́߷רӰׇבǓ֟ۏ৛ȡئߣӰבǓ֟֓ࡕ

�ʲـƣƤ֟ǓבӰڢल৛»ŖѬӰρ�৛߿ƣƤʗࡌȡȕ۷˙ɏʲـɍ֟Ǔׇ࣢ˠ৛Є߁ס

ܑʂȵׇ࢛֟Ǔťࠠ৛��ँϭͰ΂͠޶ࢫѡρ�ׇ߾Ē৛į֟ܗǓׇٞ֓� 
 
৘�৙ɽÀ 
 
1. ϶̕ƴ̳ѩ৘έ΅ GPSŝוѩ÷۷৙ 

 
Ћ࣓Ϗ֑C@̳�έ϶̕ƴ̳ѩ%ϲĲ৛Еࡼࡨַ߅϶̕ƴ̳ѩɉҟࠠࠚφ৛ď͚ͶҟƤা

৘Ȭ_ GPS ʣѡ৙�Ͷҟࠚφŝϭࣝٔ߆ࠚ৛Ĥϭࠚ�ڧܓࣃߊφʤ৛�Ϗڧ�ƤƠ
৘OpenStreetMap৙Ĥϭŕ֑ࠚφ৛̰߿Ћࡲ�Ҁڧ�ƤƠलनׇ޿ȼۖ׈ĿĤϭט޿ҟࠠ
 �φࠚ
 

2. ֟ǓבӰڢल৘ҟࠠࠚφ��लनŝҟࠠƤƠलन৙ 
 
ЕׇׄࣛژٿMڢलׇ html ŝ phpׇࣛׄ́ޛԾƾ؁ΕɁ¹�लन৛ÕÜԾҟࠠࠚφ��
लनܗƤƠलन� 

(1)ҟࠠࠚφ��लनয়https://ppt.cc/foaqjx ৘2ڠо޸׻Ơ 1-30৙ 

 
Ơ 1-30. ҟࠠࠚφ��लनړࡲ 
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ҀलनÝ֪̳ѩׇ¸֒ޞϧȬ_ژٿ৘GPS৙ɉͶҟֹۖ�_ׇۅҟࠠࠚφࣃڀ��
φׇƤƠ৘ƠࠚƤƠलन৛ĿĤϭŕ֑ҟࠠܓ� 1-31৙� 

 

                                               
Ơ 1-31. ҟࠠࠚφ��लन৘̳ѩַन৙               Ơ 1-32. ҟࠠƤƠलनړࡲ 

 
(2)ҟࠠƤƠलनয়https://ppt.cc/fq4xHx ৘2ڠо޸׻Ơ 1-32৙ 

 
ҟࠠƤƠलन"޶ɉŅ�ƀ_%ͶҟࠚφŊϭŕ֑ϏŊ�ƤƠ�৘Ơ 1-33৙৛ĿpͶҟ
�φ৛ࠚĮׇͶҟࡼܗĤϭטȼۖШ޿ܗۖøMҔܗࡉÕП� 

 

 
Ơ 1-33. ҟࠠƤƠलन 
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3.ʮ֪ڈߔ 
Еַ߅Ͷ֪Нࣹ̰ضׯڈߔ%ʮ֪ڈߔ৛PH�٢Ɲ˙ 1.0~11.0৛ɍׇ̟ू߾ܫĒ޸Ơ 1-34�
m֪ʮ֪ڈߔϭषӇ̳̋͠ࢋه�ׇࡼ׹߂´͞nӰҟ৛̟M-ӥׇĻه�Ӱҟ� 

 

 

 

Ơ 1-34. ʮ֪߾ܫूڈߔĒ 

 
৘2৙Ͷҟئʟ 
 

Еַ֬߅ʼ٧֕֊ú֓κͮϏ 2018ʗ 12Њ 6ϗܓеƞʆ޿ـयƜҙ ȡɍȡ֨֟ޙࡴ
Ǔκ۰ئߣ৛MҟࠠѬӰԾࡈ"ئߣ৛߿Ɯ ֨ÕڒƣЮƞ·ޙࡴҟࠠͶऋ����Ɯ ֨ט

ßܑʂѬӰׇړС˒Ϗɏߨ߇ޙࡴڒ৛ȡ֨षM߀ׇۖߊʢnÕПͷ߇৛Ј˒ΕɁ�QҟࠠǇ

Ŗ৘Ȁ࣫ࣃ 1.8.1৙�Ͷऋҟࠠ"޶ÕԾƓ�ҁ०৛M�qʟDڐয় 
 

׺�˲¸ͶҟাׇȦࢭە��ͶҟƤাϬŎЋҟӸĿѬӰ৛ߛ׺±޶ȬͶҟƤায়Ͷҟۖ׺ .1
 �ͶҟޙࡴώĿ˒ޙাĿࢭە�Mߛ

 
2. m֪ʮ֪ڈߔѬӰҟࠠয়ß/Ͷҟা˒৛Ŀ͞Óʮ֪ޙࡴڈߔҟࠠѬӰ�ѬӰßׇړСɍ̟
Ơ  �ࣃߊܗÕПޙࡴĒ߾ܫ1-34ׇू

 
3. ͓Սয়ЕژٿMՍէnࣃߊͶҟা৛ۘՍէׇ޶ҢЋ¹ةয়�Ծ¸ϳՍէ৛ष͓Ϋο२Ͷҟ
ƤাৠĻ�ʼՍէԾҔoɖՍէ৛ͶҟۖĿZÓֹ܅hҔׇࡉկ२nҔɍ৘¹ةՍէĿįە

Ơ 1-33Ծ٢o৙� 
 

4. ��Ͷҟࠚφয়Ͷऋǿࡠ�ҁ०ׇࠚφ˒৛ĤĿࡼࡨЕڢژٿल৘https://ppt.cc/foaqjx৙��
ҟࠠࠚφ৛�Ĥϭט޿��%·ȶ� 
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 Ӓ֩ѐׇ5Ă࣢u֨ܗयόɝ》ӛ؅ė֨̏֟Ǔ޿ 1.3
1.3.1 ۛӛİۛ֫—޿यόɝ》ӛ؅ė֨Ӓ֩ѐׄɠܗӾӛ�ƻǏ%qș࣢u 

 
�̦�ɍϏ࡭էӛ৛ɔϬ̦࡭࠷էӛׇ࣢ة࢒u…Mç̦�Ɣ৘ȵ৙n৛̦�Ȭߡ৛
ȑ৛̦֑ƣɔ޶Įӛ/৘ŀߞ৙৛ƾЕ�̦࡭Ѥ߳৛H�࢚OKŸ…ה�ß̦ɽh৛
̦֨/ȝȕ৛̦ࢎЉʏׇ̦ȝȕĮ৛ࡿר�˙Aসϭ�ࣛȄ৛ׇ̦ӛ࢐ʃڜұЋ、

Դ৛࢒ϭ�
�Ҷſˏ˖޽̦৘T02৙ 
 
��ĜࡘĜԋয়țࡏ١ЇׇǨ¬֨Ӓ֩ѐ 
 
1. ˒࣯ƻǏয়Ą֨ܗׇ֩֨ࡘӒڜ। 
 

�ϚЏ̦�ҠܘИ৛ļЋ¹�řࡿ৛ثȕ̥Ցׇřࢎ�ࡿЋЂॳ-ׇ܂ř৛¹ةř


�࢛%ٲɔ˃ȶ/—ॳߖĺ࡭৛ࡿר৛iɔ߾�ʗɔϬڑ৛ࡿ৘O03৙ 
 

˙Еڜߦߌضׯ।Ɣग़৛ǨρĶׇ֨ۖߌӒ֩ѐڜ।ϖӟۛࡘݔ+ͅ¶ԋΏӒĂ৛ܲߓ

ŴMeۖԾ"޶ή¶ϭ৛ǨĜƔٚMĄࡘԾ"৛h ZßÝ֪ࡘѐࠚӸׇíѐ৛ď͚ȵ �ؕȵ �ֳ

॓ҋॳॅׇ॑॓৛ĶۖߌM�धࡘ�धԋ�धȵؕ�धȵֳ
®ÕাÓ》ӛɚҙ͟ڠĜࡘĜԋ

ׇǨ¬֨Ӓ֩ѐ৛ƣ̈́ޙࡴॖ%֨ڠ˦ࡘॳ�ͧॳׇܰĆĂ৛˃̥ࡘԋࡏЇׇț١˲֨֩Ĳ֨

Ӓѣʵ� 
 

ƣࡘѐ֨֩�৛》ӛۛƤׇƢǞࠠƤǨԾ、Ƣ৛İ_ϏԲӷׇژٿДه৛ɚҙتԾ�ҟ

ɘ
৛ƕҀةщҟث�ϥ৛ǨMةщ֠޵�ढ़֠֨ܭ�ŝƤ֠Ծ"�ĉǻׇɚҙޙࡴΰܩƢǞ৛

�ɚҙϲٲثщةҏٔnǖøƢǞ॓Õ৛ƢƤԖҮ̴ࣛȄث�лث�tټƢ̨Ý֪ȵֳު׭ͣ

شѳk৛�ʗ¹شή֫ࡘԾӛ࢐ׇߛƤࡻ ৛ެّ �țɒĿ৛ّ 2țĶӛैˈऱ৛ή̥�Ћ�Ĝ৛

�֭Ƥή̥ځƓ�6ęψɾł৛࠭ध࡜·ࣸ� �Ӳ৛ҟӸ࠭®࠲�ƢǞ࠭ۮҮׇƤώή̥࠭

ǿ৛ܓɐ�֭ƤĿή̥�݈ψ� 
 

ßГ̥ʗߦ৘T04৙ۖߌ1৛Ķࡘ¶ͅ޶ȵʥ̥Ŧ࢚जࣿ%˦ࡘǨׇ@ö৛ֹו޶1जࡘ
ϭʔ˦ȵ 1ࡘ৛ď͚࠮իßࣧैРń̨ܻîܻख़ի৛֠޵ή̥ϭ޶Όхɻ֫M´ަ�৛ʔ˦

॑॓ऒপবٔࠇৠĶߌǼ˲ͽࡠ˙Ϳؠ�ճ֫̽۝�ЂخßՂՏ�ॕাˠ࢚޶įܗ�Ғßࡘ˦

ϭ١৛ࡘȵ%ࣝŅÓ@ö�΁ɽ
�˃̥5úׇঽǷܗѣʵ৛oȀή̥ϭˋҀĆöέ΅৛ࡘȵ

ӹ�াˠn̗Ćçnĝúׇ࢝ɚࡘ�ǯ˦݋îخ̶�ث৛ɏȝåƣ�ϑΖ͝ަʿÓׇزث৛ऋ

 ˒ʏƔĮख़॓ȵؕয় 
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�̦�ɏϭ�ɔϬ͐ؖ ৘ȯߞয়Ζزث৙৛î/ثM˒خ̶޶৛ѩƋ̶�nֹ ৛

ɔϬЉࢊԎ৘خث৙…̦�ɔ࠷޶ƣ˒नĮΖزث8࡭৛ΖƔĮږবų�পųń�

৘O08৙ 

 
৛̥ԾĻڹܻ̥ڪѩƋøɽڜ�ڠہإث৛Ђ-˒৛Ý֪إثࢉȵ৛+Љήऋ͢ࡘӸׇࠚ̄֎

 �ʰZׇíѐة�
 

ȹ^ׇƻǏϬеƞܕƤ�ձҊׇ@σƤϳ৛ݒҟpࡘҙԲӷ৛ۘ �Ծ॓ॳׇॳǏ߾ࡓ+˒

৛ĿM̍Ķß৛ƻǏαҟˉˌϬ؅ėɚҙϗʐެׇ�ǈ�ɏׇ॥Ž৛ړࡲӒׇ֨ܗĲƻǏ;ߦߌ

ƻǏÂh॓ҋॳҨ৛αܻ॓ॳ�ঐॳ�ওॳ�জॳ�দॳ�ӆকރ�ޖނ�ޓއ�Fٔӣҟॳ

ƣVۛࢉƻǏׇ॓ҋ̭৛t؞̨̀@"ҟ÷۷ϼŖҍ݉৛ƻǏݒ৛ֹ֫Ƥή̥˒৛ƻǏׇॅࠉ

˒�Éțnܐçαҟͥॳ৛Ŋϭӫ֓ƻǏ৛ȯتߞԾ�̮ƻǏ
19�̮ƻǏϭ৛؅ėɚҙЉۢ

ऋ޿Ѝ৛޸טטʠׇҨǏ·ЉЋũ8֨঄৛ࣱ Ǭɏॳॅǧ৛Ķߡۖߌҟʠ՟ӆЉÓ֑ރ�ҷݹ৛

 �شЋुǧׇήڳ
 

ƣ޿य》ӛ৛݋ŋׇЋǬԜƻǏ৛ϦϗÂÀԲӷ॓ܗҋ৛ІMࢯহރׇܫFÓŋ৛]דç

ʃՅԲӷ÷۷৛¿HȀ޿यׇǬƭ܅ƻ৘ࢯӳࢪ৙ٻڂ�ƻ৘Ƭɘࢪ৙Ĳόɝׇ˒ӳǏ࢚Ϭӳ

नࡉǬׇƻǏ�aƣ޿यׇ�ޜĶۖߌ৘O08৙৛Ɣ̝޿यɆϑׇ�९ȑƻ
৛ƻǏҟˏӦ৛
ǬȵЉĮࢳެ࢒ॳ�ƻǏαҟ ৛˒ɔٔßnʗϩۛçÅࣛȄªҟӹ�Բӷ ৛֪ƣҟӻ̈́ॳ̈́އ৛

̨ࠖॳܰαࡴƻǏ॓ҋ৛ࢫόܗׇ֩֨ࡏ�˛֟Ý֪� 
 
 धӛয়ܑܑͧॎׇԋΏࣜࡘ .2
 

》ӛɚҙʖϭԋΏׇׇד৛"޶MܑܑͧॎԾ"৛ڑʗܗӛԾ࢝৛Ý֪Ȭڢۅ�Ӕâڢ�

ࢳ�ڢ̳͂ Ⱥ৛ࠂׇॅޓއࠉĮ》ӛ》ɪׇԋւ̨ࡼß;ܔ�ۖߌΏ৛ĶͧޙࡴȕٔɽÀ٭ً�

ӛɍH�ۘ߃ǿ�Ϭ�ȵެׇÊ٠
�Ѥˉˌĵ%א�য় 
 

�̦�Įӛ࢐�Љ̳ۘطƔ৛̦޽˖̦�ȬЉΖ�ѤН޵Ɣn�
৘T02৙ 
 
�MçׇיϬ、Դ࡭�ӛɔϬ̦�ȵׇʪ ৛̯ĿMࠡMڠ ৛ࣱ֨ /۷ǪƣࠢࣄMǧ৛

+Ϭˏׇ޶ࢫॎկnӸ࠷ՙ॓nӸ৛֑ƣ�३ॕډʯńßǬއ৛̦�Mçɏϭ�͞

                                                
19 îXƏ�żƤ�¤�òʞʑOŞ�Ļ�ɗĵÙXɗƪ;ř2ŧĴ�Ā�¤�(įÙʉ%[ƵĀĦ0Āŧ)�ɧĳ

Ģ7ÜʏƵ«��Á�¤Ƶŧúúĝ�	Ƈ�
�ƻȍ�Ýȹ¬�Ƭ���ɕźƵŧ�ìăēÂʞƵǆbÈŦ

ĻȪƀǸȍ�«%Â·ɪ�űƉ��Żŧėʞ��Ǹ�ÝƵű�WČɒ0Ưȁħ�:űǄȡ��j��§]0

Ù Ƶ Ƞ ŧ ɱ � l Ƕ ȋ � Ā � ¤ — ű Ů ȴ Ƶ � Ù Ȝ � Ĩ Ǻ � � ® ǆ 2012.11.13 �

https://www.cna.com.tw/postwrite/Detail/116025.aspx� 
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�ϭ࢒Ћ৛࢚࢘¸ࠉއĮΖɔЋ…ॳޥ܌ǌ݋կۂࠚ'ׇʗK৛ϬMç̦�ׇȵʐ
tॏų�
৘T03৙ 

 
ȝ;޼ӛׇڜ।̍̃ܗ 
 

Ķۖߌʗʚϭࡎࣗܗ֬ݦ�Óӛ޼�ӛׇڜ।৛۞ԩדЧƤ२Љܗȡۏ৛Ǭ@�ӛͧॳ�

ɏȝåƣ�ϑʔ˦;݋кų̏ॳ٦࡛͸ԋւয় 
 
�̦�ɏϭ�ȕ৛Շ˒ÅͿ৘ॳ৙٭;;˦H�Į৛ʔ࠷H৘գգ৙Įų৖ϰ�ɔЉ࠷

ų৖Hƣ̈́ॳ̦�;٭ȕٔH৛̈́ßׇϭ�ߊȕެनų৖٭Į৛ɔαƣࡼȕ͞٭̓

˖Ћ�ʗˏË৛ղՀॳ৛̦ գȑƣղ৛̦ �ɔ;�Ǭкȕʔ ৛˦ǭҚˏËų…
৘F04৙ 
 
�Ąׇࡘώन৛̦ʔ˦ɔϬ͢াˠ�Տাˠ�Ђخų�ȀСϬԋׇώन৛˙ˏɏׇ

ϭ�৛̦ɔϬ࢒�;к৛ղॳׇϭ��٦ȕ࢒�٦ȕ৛̦ɔϬĮॆ࢒ॆ@��Ћ޶

ҟкެन৛ॳ̴ܰ�Љ࢒αƣ޶���ҟкα/ҟ৛ॳܰΏࠪnׇϭ޶�̦…�ׇ
҇ͯ�
৘T02৙ 

 
ßӛ࢐ҷ࢐ࡎࣗ݋࠷ϭK৛̨م৛ɍҷӛׇ̍̃ǨĜӸܑȝۖߌĶׇړࡲӦࡉҷӛЋܗ

ʔ˦Ζͧ͝Ώ৛̨ࢌYƣҷӛ࢐։ۙ�ͷܑڍՇ֨̏ßͧͥॳޓ΁ĵङ֪ٔٔࣄয় 
 
�̦�࢚Į̈́ޑF৘ŀߞ৙ࠞ৛̴Ћङ֪ࣄų…ɔɪ࢐৛ӱެन+Ћ৛Mçɏϭ�
�՟ӆʄ৛ȢЋӎ৛̦�̳Z�Į̈́৛Ǭ࢘࢒ԝҟ࢚-ׇ৛ɔ�Į̈́ų�…࢚Ϭࡤ
ÕĘѴЉ̓լšßºѴ�
৘F05৙ 
 
�̦�˙ɏßǬ৛ׇ̦ެ࡭�ȡࠗ�ङ֪࢚ࣄƣ、Դ�ͳnׇ�
৘T03৙ 
 
�Mç̦࢐�̦࡭��ȵa࣫࡜৛̦�Љ॓পȕų৖…̦�࢚Љপȕ࠮ßӛ࢐৛̦
�ЉĮͣޓފŸ…̦�ׇপȕ࠮ßӛ࢐৛̦࢒�࢐ͣ�、ȕެनׇޓފ৛��լږ
ĮࡣĮń৛࢒ϭ�ˏǨŸ৖
৘F06৙ 
 
ʗʚׇĶۖߌ+Ϭȵ ĿĝúׇĆĂö৛݋࠷ґ޼ßҷ࢐Ζҷރ�ßӛ࢐ͣ、Դ�ׇσ

ࠏĮʆǈ޼ґږ>৛ނ ৠࠞʔúґ޼Ͷӛ݃ŝफ़बݪख़ॎׇ॑॓ࠇआ৛��®ÕŹ֪ǬӛࠚӸ৛

 ࣢ׇ֨Ӓ́۷য়וӛܗ/̀�+
 
�̦Ǭ࢘Õ±Ͷݗ׬৛ݗ׬Ћț١˲৛फ़बݪҔࡉұЋ৛तহ�͸ׇϭ�৛ׇࠇƤ

֠݊ń�Ǫ৛ɔͶफ़बݪ�
৘T02৙ 
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Ķࡎࣗ݋࠷ࡂ޼ۖߌßӛ࢐Į৛दʐڏࢶˀࢊƤ߳ࡠয়޶ƣ३ԝׇڧƤώ৛ैטŌ৛Љׄ


ϵ৛֬ϏরʄŏЋ、Ƣऑࠠ৛±֪ӛҟҲӌׇ�ӌরړӛরٶׇܫׅ֑ҁ०৛˃̥३ԥʢׇ

ԈҟĤ�রԈ
৛͢Ɣȵ˒ÅՏް̥রʄm֪য় 
 
�、Դ࢐࢒৛३ԝׇڧƤώ৛ƃ৛ैט޶Ō৛Љ̓࢒�রʄŒ̥�է�է৛ǮࣹՍ

Ɉ%�ЉĴ±৛Շ˒iЉטßׇׅׅ৛̦�ɔЉ֪�۝࢒ȕ�ÞÔÞࠪn৛֪ӛҟ

ÅҲӌ৛̓ҟӌ-ӥ/৛࢒�ҟ৛͢ƔnՏ̥র…̦ࣩȔׇϭKʐ�৛̦�Љ޽˖
ǿǴ˳Ż৛হহׇҟՏ/ׇׅׅ̥߾র�
৘T02৙ 

 
 ۄԋӂßσĒ�ׇ̀ղژ�˙ .3
 

ղۄϬ》ӛ±ҙ�K�̀�nׇͧॳώӂ�ɚaƣׅֆׇĶۖߌF03৘1955ʗѴ৙ܗɚa
ǬԜׇɚҙF10৘1950ʗѴ৙׈ϏƜɏȡ৅ϭįֹࡼܗϭׇղۄ৛MҀͺӰ1970ځʗK˒޿य
ׅֆƤėղۄӒĂԖԖʵ˜�ĶۖߌƔ̝࢒ϭׅֆƤėղׇۄơ२Ћ¹ڒ৛ٔࡘ˦Ŗ�ҍ݉৛

@�ЉݶľĮӛ࢐ղͧۄॳ৛ٔßࡤԝ�ۧßӛۥގtÓׄ৛įۖܗղړۄКϭЋॳĿÕ৛t

ʏٰ͢ٲׇڪى݋Ɣȵ� 
 

�ղ޶ۄЋ�оܦ৛Ћ�о޶ܦØÓĮ৛ØÓĮαڢȕ৛ƣ¹࢐ɪ�Ћڹȕ̓̓α…
�Ȩׇϭ˦ࡘ�৛࢚ЉĽǬ@Į৛ϣǭʛা޶ղۄų�H�࢚ࡿר…ǥǭ�Éǭ࢚
ЉЋ…ܦϬ֪ћØÓĮ৛�Ϭ֪फ़࢒…ࢀ�ʗKׇϭ�ॳ࢚ˏǨų৛8࡭�ऑॳ�
ɏׅ܇ॳ��ढ़ॳ…
৘F03৙ 

 
�ॳˏǨׇϭ�Ωa৛լ৘ॳڢěFॳЋұЋ৛լަ࢒ˮ৛ěFЋұЋ৛˶ˏׇי࢒

आ৙޶�৘۷৙ÓĮׇϭ�৛լɔࠪ࠻n৛࢒ǡ޿Ÿ৛ǿט৖
৘O16৙ 
 

Ķۖߌͽࡠղئࡼׇۄ৛ϬÝ̨֪ܡܠ�٘ىɏܦ৛±ɉԋڢʏŌǧӛ৛Ɲ̥ĜƟ˃৛ɪ

�ׇ@Õ¹࢐ʖƨϐö͑ڢ�ΞʗׇࣗĶ؄ޡۖߌ৛HʗɐϭЏ৘1940ځʗK৙ĤІįøղۄ৛
ֹϭㄧܓ�m֪ܦआ৛ۘϬ֬ڜ।ࠂȺׇԋҙ˕̳۲ڢ৛MـȉӲӉܓӦڢ^ݴ� 

 
�ղۄЋ޶ڢ��Ɲ��ĜƟ˃৛٘ى��@��޶ƣ�न͑ڢȕ৛ڢ�࢒ȕ͑޶

ß࡜ӛަÜ@͸Ɣn৛Շ˒¹࢐ׇ@ɔ̓̓ʳ৛޶ŊѤׇöࢭ৛޶�Ѥ�ʖƨ…͑
ׇϭ�ɔ޶ʖƨ৛�۷�࢐३�࢐`৛ॳЉͯ࠵�
৘O07_1৙ 

 
ɚaِӱ�ЋࠂȺղׇۄĶۖߌT03͠Ó৛ղׇۄƤ֓оOज޶ϬЋ、Դׇ、ɪ৛ܲ》ɪ

6ĘʗځƤώ৛ׇۄņղࢄġa৛ۘҠȦԋӱĞɪׇِӱԵϬदʐ׬Љަ؀ڢۄǮǨϭ৛׬؀

çղۄЈׇ׍ܘϭ�৛ِӱ�ʏЋĘƓࣻܦڒƣޙࡴղۄ৛ځƣ�Ęʗçʵ˜৛�ÅMղۄh

Ծ"ׇͧ޶ॳώӂ৛דçׇղۄMσĒ�̀ܗ२।Ծ"� 
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ղۄhѐज޶Ћܦܨ�৛ܦЋܦ"ŝ۬Н৛ǨĜĂŦȪϔȵϔ̥Ŧnʔ˦ղۄ৛˃̥�


Ƀۄ�Ծت৛̰ݴׇڢۄۅαݴ�öЉƣӛ࢐Όʲ@ۄղڒ࡭�ơ२ׇۄղڒ�Ծ/ࡿר޶

eϭ޶Αڢ৛tӓЋ@Ŧƣɪס࢐Ѝ৛NࠡЋڜ।ׇ̥ŦĮ޿ȼॳׇۊÓұয় 
 
�ƕԾMçׇࢀׄ�́؛৛˫সѤࡿרAসϭ�Ѝ৛סŗৡH�ɔϬƣɪ࢐ڢΑ޶

ƕԾղ࢚ۄMț١˲ׇॳԾ"৛H�֪޻דĮÛύũިЋॳۊ৛ॳۊЉۢऋƣ� ৛ࠪ

ҟन�৛ĿMטÓҟ߾ׇܭĒ৛�֑ׄॳۊɔŒӛގ৛Ғܦܨ�Œӛݶ߆ׇގ��

Ѥ�
৘T03৙ 
 
ֹ֑ׄॳۊ�ӹڢ��ç৛MŒӛׇގώʵľऋѿƣ޼ׇ˦ࡘĳ৛֬ ϏҒڒŒӛݶ߆ׇގ�Ŋ৛

ֹۧßɣϏܑʂݶ߆ׇڒ࡭ϭ৛̥ŦɔЉ̓ɽhα��ˍӛآ࢐Ă৛ऋņӹ��ӛ͑ڢ৘Ơ1-
35৙� 
 

यתÜ…ŒÓnׇࣗࡖयĮۥयЉ��Ѥ৛֪תयϬ��Ѥׇ৛ࣗۥׇގ�Œ࢒�
��Ѥ৛यࠠ+�Ǯ�Ѥ৛Ĵѿiۧ$/iɔ࡭ࡿרϬ̦�ȵׇ৛Ϭ̦ڒ�࡭�@

ׇ৛Ǭȵɔ࠮˨Įʔ˦�
৘O09৙ 
 
ʔ˦ׇ̥Ŧ࢚ЉÕßԋւ৛ǨȽåĵҫϏղׇۄԋւࢭ৛ɔٝϬɏȝȕ৛+ǨɐЉÕß�8ॳ

ʏƔȵø݃ߓ�ŴղۄϭͧΏׇॳة৛Ķۖߌ৘O17৙͠ÓࡼĮׇॳةҔ֑ƣЄǨ৛ձÜ;ß
 �F�ӛঐ৛ܲަॳââß৛¿ғ˲Љm@ֹǈֿƣƤ�̶ԉ20۫ܒ
 

 
Ơ1-35. ĶۖߌO14̳ںղ̃ۄϳ 

                                                
20 vƍ5ɂǊ��ʟ� ȧ��ūť��Ȍǿ���ǉɪ}ĽŢVƵʞʑ�JȄʣ�ȅʣǂŐKĽŢȊ�ɣV@

ĴĻǟȉưƲ�ʟƏʟʞ�ȧmǊƞ³ʞ�ǀƝI�ūťƏǩǠʤʢÿĥŷʢƵ4Ǌ�ȌǿmǊɌʞ�ʤʢƏ

ÃģƧŵīƢƦǅb�ʢʞ��×uƳƣīƅũ�Ŭs�ÿɷĝôƵůÍŷ��ȌǿʞÚʞªýǴőõīņƜ

Ƣ Ʀ r � � * ȥ ʑ Ə ʕ � ý ʞ W ý Ǵ ų ſ ī Ƣ Ʀ ǅ b � l Ƕ ȋ v ƍ ʞ ʑ ɐ ħ à ǧ Ǐ

http://fishdb.sinica.edu.tw/chi/species.php?gen=Plotosus&spe=lineatus�2018.12.13 Ŋɸ� 
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4. ԥȹׇࣧैР;p@ܗƢƤׇࣧ߼ 
 

Յߨϗ〈̨̫˒ϭЏ৛ࣧैР࢚ϬƜȵԾy߼ӛɪƤʏׇ޶ࢫyȦͼϐ৛ةщρĘʗЋ

ׇ̥ࣧैР৛;pǭՇׇࣧ۷÷߼৛y߼@�ƢƤܗhկ´Ķै、ׇȊ۹৛Ķتۖߌ%Ծ�ڞ


ƶࣗܫ�ĩαڤʰׇࣧैР৛ԖԖܑ̥�Ȩοׇ֨̏ڞʏ৛̥Ծ֨ࢬĂщկׇшƤ৛ЄϬ》

ӛɚҙׇ֨޶ࢫӒ֟Ǔ̝ߊ%�� 
 

�、ʮԑׇࡼ࠼࠾�८ׇࣧैРݓȹܶࡼظßâ׬؀ׇ܅ԝҨ։ۙ৛Ϭȝ;ϭɍӛ࢐ׇ

ձÜƔ̝�ĶۖߌɍʚϭׇЮǧ࠲ࢃ৛ƣࣧैРׇॕࢬ�ĢࠄӦãয় 
 
�̦�ɏȡׇϭ�৛̰߯࠲ࢃɔϬĮࣧैР�नʏtֹĮ࢐࢒ń৛Շ˒ΖΖࠉҏƔ

ȵ�ࣧ ैРϬदʐԌ?ų৛࢒�ВষহΛैࢆकų৛ɍ֫ثųAস࢚दʐǿ�
৘O08৙ 
 

ࣧैРɍȝ߃ۘم+ϬĻ�֨߅Įݴ৛ज޶ʔ˦ȵެΖׇͯ݉݊͝ڏ�ТоֹݤЗm֪৛ɓ¿

۷৛ ㄧ÷߼Рׇࣧैࣧࢫט_ऋÝ֪৛ϚЏРĄƀݐ޶Вষহ݊ȕϥϏাԶ৛ʐʐजׇࣗڏ
�ӓ@ɻШܓ؎Ѿ׮ŲÝ֪৛ 
 

�MçˏǨ࢒�Вষহ৛ВষহЉͯ݊ȕ�n৛̦�۝ƔnĮֹЫԶՖ৛ّ�̓Զ

�Ȭࠪ�࢒֪޶Զ৛ˏǿࠪԶ৛݋৘Զ৙/ÅαВ़�ѥТ࡭Ѥ…
৘F03৙ 
 
�ɍƣƤɚҙn߳৛ϗ〈ϭKٞ֓ࣧैРϬदʐƐв�Ɛߵ৛Ͷޙ�࢚ݤ৛ΎұЋ

-Уͯ�͈�nׇТ࢚ޙ�…ϚЏ》ӛɚҙ৛ࢎЉަ̈́Įࡼ࣢৛ƕԾ׎Ͷ͞ĮՖ…
࣢ƣũެiࡿרƂ৛࣢ßӛɪׇ࢘ࣻ׶ǃެन৛޶Į࢐ֲ͗࢒�ǭ৛ˏǨ@࢚Ћڜ

।ࡼ�
৘O03৙ 
 

ɚayׇ֨ĶۖߌƜɏִѐ˒ƕԾ֨ӒƘܳ৛ɔƣֹƤ̶ɽ৛ʔ˦ܰƚةщВষহ৛±Ϭʔ˦

Ͷٳ৛Å֪হƢď޷য় 
 

�ϭׇڤڤʗׇç˒ϩकࡼϿࡘƣ޶ѥة�ɔة৛࢒ϭ�ƣǬԜЋ��ܰƚ৛Вষ

হѥٳړ৛࢒ɔ̦�Į�ɽ৛�ǭׇɽࠚºǊࣄ৛֪ىȕ३३ׇ̓ٳč�n৛࢚޶

Ͷٳ…
৘O17৙ 
 

Ķۖ͠ߌÓԾ/ܗӛաƤ৛जࣗ޶Џ�ѹƤƝٯĲةѥ৛mࣧैРࡩԖŌӛɪʰZ৛ध࡜·ࣸ

Ϭ̥Рׇ۔ѥ৛࠭ˍӛɪåϬόщׇʚѥ� 
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2�ӛۥގऱয়˙1ԋѐ�ӛ�ӒĂׇ̝ߊˍࡼ 
 
 ।ڜӛԋѐׇԋҙ࡜ .1
 

Óӛ৛ʖϭ�』ƣҠȦԋӱ৛ܦԋׇࠚӛԋѐ৛ǨMņ࡜यόɝ》ӛׇɊѐԋҙ˙1޿

MӔâڢŝӔͧڢޥॳ৛ँܦआ࠶ׇޙܢओ৛ͧւׇॳة+ँ%�Ŋ৛бΞĶߌԋҙ৘F06৙
;ßԋܦÓӛ"̈́ͧ޶३ڜԨ¡�ׇॳة৛Mׅ঍�ěFĲƢॵԾדѡॳ৛¿HȀঈॳ̨Խʿ

ॳ৘İŋঝॳ৙ٔ �द¿ԋւדѡ�ԋܣ�ܦǨࢉƣόىܗىƝ%ׇࣝǧӛ5-3ځӛӘhѐ৛Ј
ēܓࢃӣҟ�ЈĞMܰЭԾ ৛࣮ܲ 20ӛӘǧ৛ܓࢃ10ӛӘ̨ځӛ�৛ࢃࡉƢॵŝɏĦजßͥͧ޶
Ћϭ+ЉޙܢßŀԵӛɭĞ࢘�ʏͧॳ৛ȀЋĶߌԋҙІܓࢃНʷ̈́হॳ� 
 

৛Ǭ࢘Õ࢚Ϭ3ӛӘM·৛ѪŌ৘ߖׇڢӔâ̈́࡭�̦ܣ�� য়͡͠ ʖޙӛɪׇ࠶ओ৙

Ǭѓ10ӛӘɾł৛הŌ৘͡য়͠Ʋהӛɪׇ࠶ओ৙࡭ѤÓĮׇߖǬѓ3ӛӘ࡭Ѥ৛̦
�ׇॳė࡭Ѥȕ�
৘F06৙ 
 
�̦�֑ƣׇ̈́৛Ǭ࢘Õ࢚Ϭƣ�ӛӘ�6ӛӘM·৛Շ˒Ћ�8ॳةϬ6ࡼࠬ޶

ӛӘ৛ßĘӛӘɾł࡭Ѥȕ…ঈॳׇߖǬ࢘Õ࢚Ϭ��6ӛӘßĘʛӛӘ࢚Ћ�

৘F06৙ 

 
ɔț١nט৛ǥǭͧΏঈॳŝ়঍ɚǨ৛ĘЊ ϛ˒Éțnܐ৛MͧͥěFॳ�Հॳ�Ƣ

ॵॳԾ"ö৛¿ॖȀׅ঍�়ঋ�হॳٔ�ŀتߞ��ě�2ׅ��ׅ঍
̨��঍�2ě�


܇ׅ�৛̋͠ěFॳ�ׅ܇ॳ�ׅ঍ॳԾ»ߛťࠠࡉǿׇ३ډॳࠚ�ةӦԋҙʽͧߤॳज޶

�ҚטĲț١ۘ�Ŋ৛Ғß��ƓЊ়ͧͥ঍৛̈́ß¼��Њ়঍˨̈́Ȩϭ৛ࣛȄ̈́ॷFॳŝ

ɏٞF৛͸݋НēțैŒࠪϭ৛*Њ ϛܓĘЊࣛȄ̈́Ƣॵॳ�Հॳ �ٔएοʗĿMͧ̈́Հॳ৛

ÉǭϬՀॳ<֩ࢠĥׇț١৛ՀॳȕŝՀॳ܊ϬҀϭ١ׇ֩կ৛Ķۖߌ৘F06৙تÉܓç˒Ę
ʛǭׇՀॳҥЏϬԋҙׇহࢯț৛çʗ৘2017৙��ॳț̈́ځß1,500оɾłׇՀॳ� 
 

ǬैǬӗׇैं̰݋Ǭ�ʆǈ¡вǿ৛ĨϬԋҙÆࢭƣÉțÓӛͧॳ৛एԋւܦӛԋ࡜

΁nׇয় 
 
�Éǭ̈́Հॳׇϭ�৛࢒�ӗn৛ה̶޶˨࢚ܦŸ৖̈́ՀॳׇיϬ࢒࠷�ै�࢒࠷

�ӗƣ·śѷ�
৘F03৙ 
 
�ॳǬ࢘Õ࢚ϬैӗˏǬׇϭׇ̈́ެ࡭�̦�৛࢚Ϭ͜śׇŸ…̦̈́ެ࡭�ॳ࢚Ϭ
Óӛѷ৛@ȵ࢚Ɣn/̦�̴ÓĮ…ॳ࠭Ǩ৛ĿϬ࠭ैډśnׇ৛̦�࢚Ęׇ͜י
ģंų�
৘F05৙ 

 
नɍԋւׇڜԨÝ׌৛ԋҙ%ࣝ+șƣو݋ա࣢u৛ֹԋҥЏnܐ৛۷Ј˨Јӹ׺ƤͰ

΂ॳۊĂŌ�ЈϚ͋ࢀԋǈ̴۷΍˖±ѩ৛ĶۖߌM�̈́Հॳ࢚ϬJ͜J৘ŀߞ৙
n˃ȶ�
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ϦϗԋܦԊ҆ۘࡊ৛ԋւࠞ˖ǿ¡ࣄ৛Ķۖߌ৘B01৙Ɣ̝2ځĘʗç৛޼ĳׇԋܦƔӱ৛Ӕ
â݋ʹ�ڢԊԊׇՀॳࢎn�Ĳܑڢ�Β�য় 

 
��ǭׇ̈́ࢭ৛࢚ࢎƣࢎ࢚�ܦn�ĲΒ৛ࡊ࢘¸޶ࢎƔnƣɪ�̴Βׇ৛͑ה�

�טЋ�Ę݈ɾł৛iࢎЋ¼Ę݈৛Åʁ�াࢎ+Β৛�ǭºĘ݈ѷ৛ࣽǭה�ڢ

ǭࠢǨɐࣄৡ�ǭѷ৖
৘B01৙ 
 

Ϧϗԋܦƣ࡜ӛͧͥ৆އ৛Ķۖߌ৘B01৙ت�ǭÓӛɔĿͧւß��Ɠ׆»ψׇ৆הއ
ܔήࠂ«Ęʗçࣩ¼ځƔ̝ۖߌȺϭЋ̰ۣ৛ȀĶܔॳ@ƕ�Ѵׇԋւۘ�ǩͧ�ࠞࠏƾࣺࡥ

Ⱥׇ1ࡀয় 
 
�Mç̦ࣩ»࢒ϭ�৛��ѴڢƔnɔݔ�ц�ņ࣯…ͧěFॳ¹ęǨ»ψ৛̈́�
ѴԊࡊƔn…�Ѵۘڢʃ৛ɔڢȕ��Į৛Ɣnɔ¹ęǨ»ψ৛ɔݔ�ц�ņ࣯�

৘F05৙ 

 
ƣॳࠏࠎŭώन৛࡜ӛhѐׇԋܦ৛࡝ƔҠȦԋӱ˒࡮ʐ࢚οܦॳږࠞࠎॳࠏ৛�Гƣ

ֹƤࠏŭ৛ۘϬħࡥה˒ࠎƾࣺ�ࠞږӛ঄ॕʯ৛"޶īƕϬ३ڜԨ¡�ॳׇة¡в̰ܔ�Ķ


¡য়�¸ŀԵɔϬ̦�ҠȦԋӱׇ̈́ॳЈǿߡƤࠅԋҙ৘F06৙tܑߌ৛ҔࠪىƝŝĞɃԋ
ӱׇԋւ¡в३৛#ƕеƞ》ӛԝңࡉǬ�ͧւׇॳ२ۉۮࡉ� 
 
 Ӹׇ5Ăώʵࠚӛ/ɪ《ܗ .2
 

ƣ》ӛ̨》ɪޙࡴԋѐͧΏӒĂ৛ď͚ФߍǪ̃̄ڢۅӔâͧڢॳ�ӛ࢐Ĳҷӛ<ֱͧݴ

ΏটॳܰŝՀॳܰܓ�ҷĸޓͧ٭ޓۅ�αއͧ٭އ�Į、ԴΖσٔނ৛࢚ϬЕ߅òĶۖߌϚ

ʗʐ˙1ׇӒĂ�¿ ͧͥটॳܰŝՀॳܰࠏŭ৛"޶Ϭު࠘ȵׇ֪ڜԨޙԾ৛¿ॖǨɣVࣜ

ȋџ�ܑܑͧॎׇӒĂ৛ܲͧΏß३ڜԨ¡��ࠞוǿׇॳة৛ȀÉțׇՀॳ�হॳ�ěFॳ

ٔ৛åЉङϧࠞࠏ৛�ŊׇԋҙЋ�Ŋׇࡿٞࠞࠏ৛ࢭǨ�¡ࣄǿϭǨࢉΙࠞږॳࠏ৛ࢭɐϭ

åܑࠞږʂՑ߷ׇॕʯ̨ȯ@৛ƣÉțॳ۩ťࠠ঄ׇۉț١৛ЋϭࢎЉЋॕʯѐۖƣɪ࢐ٔˎ

 �৘F10৙ࠩࠖࠎ৛��ɪɔɉॳڢ8�२ׇ̭ԋҙή࡭
 

ࣗЏܗҷӛ5Ăׇڜ।৛ࡱɔɚҙζׇࢼϭ١̍Ķ৛Ķ۷ۖߌӫьͽࡠß�Ŋׇț١ϭ

ࣝЉЋ�Ŋׇԋւ৛+˙ڜ। /߁�Ŋॳةӣҟ�মҟ̨ӊӲۏ˲৛m˖ͧॳׇώӂŝƤা

�٭�ॳı�ॳًࢳώӂŝɽÀ৛ď͚ࢳЋ̰�Ŋ�ƕ̟�ŊׇƤাŝॳॅ৛m֪�Ŋׇͧۅ_

�ऒॳ৙ࡂܭ৘ࡂܭȀةǨѤ৛ď͚ӛ ¸ʗ˲ׇॳةւׇॳͧ�ٔٔڢۅ�Ȭڢ�Ӕâڢ̳͂

Հॳٔ৛ӊӲ˲ׇॳةȀěFॳ̨、п৛MĲ৆ޑڂ�އ�、ґٔ�Ҁǧ৛ϚЏƤώɚҙ+Љ

Ý֪щկ�ॳݪ
nͧॳ৛ҀӂƣҙࣝӔ�ʃ$৛Ý़֪׬ɉ¿б࢘Ή՟�ҡӞԳƣҟन�m
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ॳϸĬ21৛˒ЏԾ/٧t৛ǨMҞĒկЇK৛֬Ϗғॳׇώӂ˨ࡰ�Ћδօ�ͧւࢭ३৛ަࡷ

ɚҙڜʐm֪� 
 

ɚaҠׇܘĶۖߌͽࡠƣόɝӾß˒ӳӾҠܘ�ʏ》ɪׇԋҙ৛޿ȼԝңώŌ৛Фߍԋ

 ॳׇ̃˃য়ͧڢ
 

�৘》ɪ৙ӋӔϬԔԝˍĞ৛ࡤԝˍē৛ĿϬЋ�8Ƥ˃৛׹ßعǄ̨Ϭҷĸ৛Љ

Ћ��<Љা৛ɔϬॳׇĕӔׇƤώ৛̰MH�ɔЉƣ࢒�Ƥώ࡭Ѥ̓HЬ৘ŀߞয়

Ω৙��৛ղ࡭��Ѥ…
৘T02৙ 
 

˙ׅֆßҠȦ৛ļ޶ϬࢄņФߍԋׇڢ》ɪ৛ǨЋձȬׇԋҙЉĮФߍӔâͧڢॳ৛ت

h�فɥΩ
৘ȯߞ৙̨�αڣF
৘ŀߞ৙�H࡮�ʐŅܑЋƙȬׇėҍ৛ˋҀ5࠭ࡶ�৛

֬ϏӔâڢ�नࣗࢀρĘ»ɖ৛Ծ�5וʕΦ৛ŊϭࢠņӋӔώŌ৛ԋҙαڢׇۅन࢚ܗӛɪ

Ʋה� 
 

Éǭ৛ɓ¿Ϭ ؚה�˒ࡼ١ßࣽʗׇӫϣ١৛Ϭ》ɪα޶"ׇڢț١৘F09�F10৙৛
֬Ϗǥțӛҟӿʢ३�ॳۊÓұɐ৛הß*ЊࡓӠ৛̴ࣛȄƣɪ࢐Фڢ৛Јʐׇͧ̈́ॳةԾՀ

ॳĲěFॳ৛ׅ঍�হॳ׬�υԾёɐρ�Ķۖߌ F10ƣy֨ɏॏǝӾׇө、Դ�αڢ৛ࡼĮ
բ޼Ϭm֪ƀɢӔâڢ৛Еࡂåm֪�OԾ 150 ŀɖׇࣗ�ɢӔâڢ৛ԋҥׇ३ɫЏĿαß
6�¼Oڢ৛ϏࡤԝϭĮαڢŝήڢ� 
 

ȀСࢉΙÚ��2̨ÚĘ6�Ę¼ׇǬԝֹǭαڢ৛ࡤԝϭӛҟ׬�؀ࢃࡉ˖ࡤढÓࡉ

Ǩ৛࡭ϭԋҙαڢ+ĿMα˖ࡉӦ৛ԋւוɍtࡉǨ�ǭ�+Ϭदʐׇ޶ࢫƕȕ৛ǭ��kϭ৛

�ήࠪ৛ˎǭڢ৛ĤЉɉԋڢņФࢄ�ډʐϬ͠ै�कŝӗׇٔ࡮ǿࡓÅФߍ৛γҒǭɻ޻ӛ

࢐Ϭۊ࡭ԋҙҒǭoׇ֨ޙӒ1޶�ФڢЏࣝ৛Ծ/y͟ԋւׇό঄ʢ৛Ŋϭ+ࢋ´ԋׇ�ڢ

ԋւަ�৛ँ݋�ǭ¹ѴԝҟԔࡤ৛ԋҙ�ǭЉĮɻ¹޻Ѵ ̃ڢ˃৛Ĥmࡤԝϭࣝׄ֨ƣĜ

ǩ৛+ȬЉɻ޻৛ࣱदϬԺՒׇǥϗ৛ЋϭЉׅࡼ࠻ǭׇɻڢ৛ƕԾॳ۩Ǩƕ३ӿۘࠠ߾৛ަ

  ��¡ԾʃՅÝ֪ߛ
 

؄º�*ЊࣛȄޡF10ۖߌ�ĶڢɖɅׇԋדڢ�Ŋࢠॳ৛ԋÀ+ΌࠄɍͧΏ�Ŋׇɍࢲ
̈́ॳϭ৛m֪¹ځ�דڏࡉɅׇԋڢ৛ҀϭުւׇॳࡉةǨѤ৛ֹĘ�Ę�Њࡼ˒ࣛȄ̈́Հॳ

ϭ৛ज޶Є΁ࡉדڢ�ٶࡉڧڢǬځ��Ʌׇԋڢ৛ͧה�ॳß2��ЊV˺� 
 

��ºЊ̴ࣛȄׇϭ��Aসॳ࢚Ћų৛º�*Њׇϭ࢒৛ڏࡉȕİҔڢ̴ࣛȄ̈́

ׇϭ�৛֪Ҕڏࡉ�া৛ࣛȄׇϭ�ࡼॳ࢚Ћ৛ǬǬɏɏ࢚Ћ�ßĘ�ЊةAস࢒

                                                
21 ʞȤŌțŨŸ}ĽʞȤɬƵýQ�u/ʞʑĲə� 
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˒৛̈́Հॳׇϭ�৛ڢȕɔ޶Ҕٶࡉ/৛ƕԾՀॳҔࡉЋö৛ +ҔࡉǬо৛Ǯׇڏ

�/װȢ�ࣕɔږ৛/ͯװȕ��ɔڢ৘F10৙ 

 
ɚaƤ࡜、ԴƤׇĶ̰ۖߌͽࡠƣ、ԴͧւׇॳॅةޓİاЋ�Ŋࡼ�ĮЉࠫϰࡤ�ԝ

ϭĮ、Դ�ͧΏҔדॳ͞�ٔٔޓ、�ॅࠉ�ՕՍޓ、ࡼ˒৛Ŀ͞ڢų̏˕̳ͧͥ৛、̨ޓ

 য়޸ɐ+ޖނ৛ˈࡁ޸�ޓ、৛]֑ƣƕ、ԴӝǱ৛ޥĿޫ�ԊԊ�ʇޖނ
 
�ƕԾҔדॳϬƣ、Ƥ̴Ћ৛լЉҰ৛լЉҰƣ࢒�、ȕެन৛iϰ�̴ׇטßլ৛

ϰ�iՕՍǿ৛լ࢒�Љ¹לך�??ׇ…ҔדॳЋ¹ة৛ЋҔׇࣗࡉ৛ࢎЋҔࡉ
Ɵׇ…࠳ƣ࢒�、ȕެनiט�ß৛࠷、ȕ�Ѥूܫų…̦�ܑʂ࢒��ıȕ৛ļ

…˲ॳ+Ћț١דńҔ޶ı�ĮɔĿM৛޶৘F04৙ 

 
》ɪɚҙ˙ࣗЏ޿ȼßׇڜ।৛ֹ֑ׄӛ߾ࠄĒóԿ̨ț١<Ї�ǭҚΰ߾%ࣿ৛ӛ 

֨կЉЋ̰߾Ē৛oȀॉैǭࡼ˒৛ӛ࢐ॳۊЉۊ�ۊ�ƤÓ֑ৠֹӛ࢐ŒࠪĞैϭ৛Љɉ、

Դޡनׇ、ʏ ৛ࠩīЕࡃƣ、ެׇσނЉढÓࡴÓҟٞळهϏ、Դޡन৛m˖ۘेݴݨࡃϥ޸য়

�MçЋĞैnȢ࢚Љ࠵Ón৛֑ƣ࢚ұЋ/�
৘F10৙ৠмकçࠪǬडϭ৛ӛ࢐、ԴЉÓ
֑Ǘॳ�ՀॳٔƲׇ҇֨կ৛ҀϭɚҙЉڥ࠮ßɪ࢐Ζ͝ɒɣό঄ׇӛ֩য় 
 

�çࣰȕ৘͡য়ߦߌϭࣝԾ2018ʗ6Њ৙Ǘॳ�Հॳ࢚҇ƣ、Դ�৛ƕԾࠪडׇϭ�৛
Įӛ࢐Ζ޶डƑ৛ࠪט৛Ĵѿɔोƣӛ�…Mç࢚Љࡿר�+নűަ̨ܢࡢϬר�

…Т৛ĿΖ6�¼оܭ৘O07_1৙ 
 
�ϭ࢒�̦ɏϭ�ļ޶Ϭǥǭ৛ࠪĞै৛Շ˒İЋ...İࠪड৛̦�ɔЉĮӛ࢐৛Įࣜ

�৘͡য়͠ҟ֩৙޵৛ɔЉΖßˏǨН࡯৘F02৙ 
 
�Հࠛܭ�Тॅ[ׇة�࢒�ǬѓࡘϿ�Њß2Њ৛ɔϬ<ࢠЏ�˒nैʖӗथǬ

ѓ��ƓǭՅैׇϭ�৛˪ՇࣝǬैn�ӛैn৛ɔЉो�nЉ҇ͯ�̦ŧŧMç

Ζ/�о׬υЋ40ʛψ�
৘O17৙ 
 
 ।ڜɪׇͧঈ《ܗӛ࡜ .3
 

ɪׇ�२̭ԋҙ৛࢚《̨ܦӛԋ࡜ߨ� Ŀͧ̈́ßঈॳ৛]ͧւßׇ̨ॅةț١Ћ̰�Ŋ�


Ծ�ϩঈتۊӛԋҙ৘F06৙ɉ��ƓЊÓׇ֑ঈॳ࡜৛Ĥϩǭׇঈॳ৛ϦϗϩঈࡉǨ৛ॳ
२ࣗٲ�ځǨځ���Ɠ»ψࢫ৛ɣϏࡉԾɏƴׇঈॳ࡜�ӛԋܦĿͧւׇঈॳॅةㄧǨ৛ď


ঈِ�تߞণ৛ȯڃঈ৘Ğώ৆ڃঈ�৆י࢐চ়� ४ঃ৘ऐ४ঈ৙�۩ڂ͚৙�Ǭێ、
৘Ǭतঈ�ҟঈ৙�շ、ݳ�ঈٔ৛Ϛʗㄧܓ�ʗĿͧւρआ঎ঈ৘܀ࠁঈ৙৛F05ĤІƣÓ
ӛϭ৛࡜ࡼטĘׇࣗٲ঎ঈƣ̓ګ࢐ܦӲӉࡉו�ƣɪ࢐�۷ͧւ२ƴࡉɏׇঈॳ̨ॅةʚঈ৛
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ƣ࡜ӛ̰ͧւׇঈॳ�२ЋϭƀआࢭࢫĤ׆��¹ࢀ»ψ৛�ѴÓӛЋĿ۷ήւρ׆आ৛ԋւ

Ŀࡶρę»ψ৛ƣձȬׇț١৛�'ͧւßǬƴ̡ȗґঈ৛۫·ˍˍЋρĘआɏঈ৘F05৙� 
 

�K׈ƣ》ӛͧॳׇĶۖߌ৛ͽܑࡠ؉բ�բّܓ޼�Kͧͥঈॳׇڜ।৛ƣࣩ»ϭK

৘࠶Cځ¼Ęʗ৙৛؅ȕӾÓӛׇӛԵ৛ΞߡЋˏǨׇ�ِঈ
৛+Ϭ�ِӱ
ׇƤŋ֬n�

ِͧͥঈϭ৛�ƕߗঈॳɣϏʠшॳة৛2ƕ२ƴ׆�ࢀࢫψ৛जm֪Ǭדڢ৘ځד��ɖĜ৙

ׇʠâڢ৛Ғʗϩǥ<͸%ࣿ৛̥ॳЉۢऋß؀ݭė�6�¼ٲӦ࡜ֹו�ɪڵݴҋ৛ԋҙЉ

Ý֪�ϰϭÕڢ�৛ǭ?˒ĵڢ৘F05৙� 
 

৛բƼࡼńࡼ޸؄ܑɏĤޡۖߌ৙̨ʖ़ঈ22৛Ķߞঃ৘ŀڂت@४ঃ৛ֹƤ�۩ڂϏܓ

ܫڂ�४ঃׇձ˝Ϭ�۩ڂࡠƣ》ɪɔͧͥ˖ß»ঈ̨ґঈ৛ͽࡎ 
ׇܭܭЋ�া�াࢎׇ�৛

ґঈׇĥЋǬЋɏ৛Ǭׇ�ऒށ�¿H࢚Ϭɏɏׇĥ�Ķۖߌͽࡠɏϭ�য় 
 
�¿α̦�ń࢒�ॳ৛ńޘǨׇ�Éǭׇϭ�৛Ǿ�ɔЉ֩ĥų…+ńࡼɏॳ৛+
ńࡼǬॳ�۫ȕެनЋĥׇ+ńࡼų�
৘T02৙ 

 
qĶۖߌF05ࣗʗԋͧܦΏׇڜ।৛H؄ޡҒʗ*Њ৛ڂ۩�४ঃЉۊऋƣ࡜ӛ6~10ӛӘ

Ӧҟݴ৛2017ʗ9ЊHڢ޶Ώ३ڜԨॳةƢॵॳϭ৛�दã̋ɔڢßࢀ�Ǝׇঈॳ৘ڂ۩�४
ঃŝיঈॅ৙�ĶۖߌƔ̝ځƣƓĘǨʗç৛࠯�̩޼ÓӛƓ�6ǭ৛Іځ/̈́ڜʛ׆आ�½

࢒ƣࡠঈॅٔ�ŊѤׇ৛aƣҠȦԋӱϑׇB01+ͽי�४ঃ�۩ڂƎׇŅʵঈॳ৛ď͚¼ࢀ
�ʗKӦãׇ̝ߊ৛ܨ�ԋͧܦւºƎׇঈॳ৛ֹͧւঈॳׇܦआࡴӱϭ৛ࢎजĂ֪ρĘ@M

Ĳρŀġࡄ৛ώ۷ɉǂذȀɥׇঈॳħ�ޫࡺ৛ֹňࡄňࠪॳࠎ৛ॳ२ƕࢫöǛ࡞৛Ɏܔґঈ

۫·ׇɏঈަΟǛۘ�आआͯ݉ۘÓ� 
 
ƣ》ɪ�२̭ԋҙׇ࢘Õ৛》ɪӔâڢ+Ŀͧͥßיঈ ৘ॅ、͑יঈ�ɂœχৄঈ৙ڂ�

۩�४ঃŝॴॳ৛¿ MיঈॅঈॳԾ"�˙�ЊࣛȄĤЉЋঈॳڢ�৛̈́ß¼Њ৛бΞԋҙ


ǩ�ӛҟӧԤϭࡼ।৛�ǥǭĞैŒڜׇ৛ɔЉ̈́ßঈॳ৘F07�F08৙�Ƥাׇ࢘Õ৛åM
ǬԜƤėӛɪͧւׇाօЈ३৛ֹǭҚࡓϹ৛ҟӿĚ३�ॳ߾ۊɐ৛ø�ġׇڢॳϥ܀՟৛̰

M¼Њß*ЊԾVԋЏ�Ǩʗç�O�ɢӔâڢĿڢßĘʛɘঈॳ৛֑ƣԋւϣेࡉɐ৛Ĥm

ȀҀ৛F03ƣ2018ʗ6ЊÚ৛ƣǬԜŝ޿यӛɪФߍӔâڢϭ৛EЋ�ǭήւĘǨɘڂ۩�४ঃ
ׇkڴ�ԋҙ˃ȶֹǭҚǿׇϭ�৛ঈॳ�ńˏө
৛ࡉԾध࡜ɪ࢐৛ֹǭҚ�k�ैӗǬϭ৛

ঈॳ�ńҔࡉӦ
৛ӲßࡉӦݴ�бΞĶڜׇۖߌ।৛Љƣ》ɪަӔâͥͧڢßׇڂ۩�४ঃ

                                                
22 ǟǾ�ʝʠʏɩ|H<ǍP�m{ɴʏʡ�ʂʝʡ�Ư�ÈŦǵǊ�Øʏʡ��ƾʡʑƵʡʞ~ǐW�ǍPƜ�

Ư�ÈŦɜǊ�Äʏʡ��ǟǾ�ʝʠƵÚʡ�Řőõ�ůŷŧ��ŷÍɠßɷƳ�ɘŷƃŦĎĘ.œƶ�ɯ

ȰęJĭǴ�µǯ�ɘÙ0ƃƠɱ�ĎƠʛ��óZ�ɺ�ƏąqʜƧøʓɿ�ƚǉ	ȚºŚ�2013
�ÒȲ

�ɽȋƒ6ȃǻƹ IUCNq±ȇƚǉǟƷĸRƏƌgǖǢ	Baum et al., 2009
� 
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२ƴ࢚ˏɏ৛ܣ�Ծ��2ψ৛ǬۖԾƓ�6ψ৛ͺӰԾÓ֨�$ׇʚঈ৛ƣɪ࢐ͧւׇِঈ

৘৆ڃঈ৙ܣ�åЋ��2Ęψ৛ǬۖԾ��ƓĘψ৛Ķۖߌ৘F10৙ͽͧࡠւِঈׇڜ।য় 
 

�ِঈ޶¼Њ৛ِঈҔࡉǬо৛Mç̦�ɪ࢐��ƓĘψ࢚Ћ�Ȣ޶¼Њ৛ț޶١

ҟՒׇϭ�̴Ћधɪ…ȢׇڢȕҔٶࡉ৛ƕԾȢҔࡉǬоҔࡉЋö৛࢚࢒Ϭˏׇٶ
�ө�ӦׇƤώ̦�ұЋĮ̈́৛Ȣńөׇϭࡉȕ…ƓЊß¼ЊׇϭࣝŸ৛ȢńҔڢ
̦�̴Ћ̈́˖ß�
৘F10৙ 

 
ِঈׇচަߛԾϬ३ťׇࠠॳێ৛γƣֹƤϬ¡_Ј३ׇঈॳॅة৛ĶۖߌƔ̝ƓĘʗ

çɾł৛ِঈ¡ځࣄ�ψ6�¼¬৛ࠞÓ�о׆ځn¬৛ΞĶۖߌF05؄ޡ৛דçِঈ�ψׇ
۩৛ঈॳ߃ۘܣ�४ঃԾ३�ࣱҀ%ǧ৛�۩ڂࡉࣄ¡�ǿࡉࠠ۩ɾł৛ِঈƕ¬׆ƣځ̃ޙ

ĸ̍ަߛԾұЋ¿Hӛҟ״१ॳॅnׇ঄ۉ৛¡וࣄɍ�३৛̰ܲͧΏׇԋւ२ƴ�Ǭ৛�À

܂ř�ұЋۉࡉ४ঃҔ�۩ڂ�ɚǿĳ৛ĸ̍࢝ࠤŭ¡�৛ɔMܑॎԾ"৛Ǩॖׇ࢘ÕåÕࠏ

ř�F03؄ޡ৛ϚʗƣƤɚҙЉ-Իঈॳ۩ܑްॳ५৛ঈॳ५�ЉЋƊźׇâ৛दʐࢄņɏȝ
ॎ֪৛ƣձȬׇț١Ŀ۷ЉͥßǨआ२ƴɏׇঈॳ৛oȀ6�¼ЊϭЉƣԝࣝʏӒĂׇڂ۩�

४ঃʚঈ৛ń�Ȩɔɹ՘˒͞Įख़ऒ� 
 
 Ӹׇ5ĂώʵࠚӾҷ�〉ԡܗ .4
 

ӛࣸ<ֱׇҷĸԾݴ�ӟݔҟƹࣸܗƹׇ〉ԡ֨̏ژٿ৛ԝ_�রʢ߾ĒǬ�ԝʁϣ ৛े

ֹԔԝϭҟ_३৛ЉÓ֑�ҷӛӊӲॳॅ
Ȁׅট�দটٔ�ĶۖߌF06;ß2Ęʛʗç؅ȕ
ӾɒЋ�ɐׇׅ֨ࢬট৛Ļ�Ķۖߌåͽͧࡠটॳ৘Ҁ̥͠ট৙ׇڜ।৛Ý֪টॳݨࡃƣЦة

ԡެन〈�࢒...ݭڙnͧͥয়��ǥǭȢɔЉ˃̥ˏǨׇݭڙձ˲৛̈́ĵοơׇׇ·ݭڙܫڞ
ȢЉ˃̥ݭة�৛ݭڙة࢒�о�оׇŸ৖ڙնׇ৛̦�Ϭֹ֪ͧݭڙ�࢒টׇɽÀ…լЉࡃ

…न৛̈́ßM˒ˍɪ�͒৛�͒�ĮটॳլұЋҟ৛լܑՇɔЉԅ�nެݭڙ�࢒৘F04৙ 
 

ƣӾҷĸȀόɝӾĸ�ɏॏǝӾĸ৛ЋϭЉЋׇ࣫॓࡜ҋǈӼӔÓׇॳއʚܰ৛m˖ҷ

ĸׇॳॅוɍǨѤ�ӾҷĸЉͧ̈́ßׇӣҟॳॅ৛ȀǬ۫ॳ�ӆক�ؑǤॳ৘ΰةܩŐ࢙ॳ৛

ֹƤ@ϚЏتŐ࢙ॳԾ�ĞӋওF
৙�Ѓ܄ॳ৘ژڳॳ৙ٔ�ĶۖߌЄÕ>ƣόɝӾĸ̈́ß

Ƣ৆৘Ӆढܽৄހট৙৛Ծҙ֪ࣝnʽٖ�१ׇްࢡ֎ť� 
 

�ɏॏǝӾ࢒�Óӛĸ、ԴŸ৛、ެनөҟׇƤώ৛ˏǨ、އiࡿר৛、އɔݨƣ

、ެन࢒�…ɔϬछ��ȢЉ࠵Ón࡭Ѥ�
৘O17৙ 
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aȵ࡜˒ӳӾׇĶۖߌƔ̝ࡼĮŝࣩȔ͞݋ՅХׇڪى�Ϳٜ
23ßӾެ̈́އ৛ɉͿٜƣ

Ӿެ͆Ă�ɉ׭Ԏ�৛ֲ�ƣٜެׇɏއৠƣӾĸ̍ԝʏ৛Ԕԝϭ޿ȼҷҟनЋÆӄݴ৛ʠ�

ˡЋޑF৛धࣗ݋Џ޿ȼڜׇذڎ।৛ɔĿԊ҆ۘࡊৠaȵɏӾϑƣ�कϭÕ৛ҕޓ৘ϗЕڗ

৙̥ޓތ ߌऒপֹ॑φ�Ķږåޓ«�ॎ֪ޓ৛Ǩßļͧґۊ ৘ۖO05_1৙;ĲܑࡂƜɏࣼҍ�
Ɣॎ̸ޥӵ֑৛ǨßMষޓҕࢭक˒৛Ǭࡼ�৛ɓ¿ƣÉț」׍ׇ̏֨ޓ1970ʗɾł৛¿ҕځ
֪য় 

 
�Ǭ@̈́Ϭń৛̦�̈́Ϭǿ։ۘʃ৛Ǭ@ńӂϬЄǨ৛�ষׇޫޥŸ৛֪ষ̸ޥƔ

nų�...�̦�ˏǨϬǬʜ࣯ƈ৛ƕԾǬࣇȕՏ݋ų৛�ষޥՏǬȵńų�
৘O05_1৙ 
 

Ķߌʗ৅Ծ64ׇ҄ԋҙ৘F09৙;ßϦϗɏॏǝӾĲ¿�Ӿׇҕޓ৛ϏࡘϿĘЊɾł৛�
कࡼ˒Љश݋ҷҟ�ßӛެ֩ĥ৛ҕޓρࢭǨßL@ұЋׇͧͥ̋ृ৛�ЋƣॎկĖ'ϭĀʽ

̈́nǐ॒৛MǨß�ұЋ@޶
��ńß˭
n˃ȶ�  
 

�৘ҕޓ৙֩ĥų৛լ޶शҟ�Įӛ࢐֩࢒ĥ৛֩ĥլİՠ�n৛ʏɏޓފՠ�

n…ɏϭ�ńˏǨ৛ńß˭…ˏؾұЋ݃ĿMń৛̈́/ˏǨų৛ږլ࡭Ѥ֪݃Ô࡭
Ѥ৘ä˖৙ڤڤڤ…Շ˒αাށ�Į৛֪Պ…
৘F09৙ 

 
Ķۖߌ৘F10৙͠ࡼĮÉǭȻËț١৛ځĘ�Њß2ЊÉț%ࣝ৛Іڜ��ϰ�ƣόɝӾ

ĸ֪Ȭ̈́ڢۅ�ǿʛęआׇҕޓ৛6֪޶�¼�ষޥĮ ৛ޫ��2Ęʗçήࠣ¡Ծ�ψ¹Ǌࣄ৛

Љࡊß޿यĮࠞ৛࡜ʗnҕޓ¡вࡓǿ�Įʗ৘2017৙Цǭƕ�क�ǭË�ҷҟҟࢭǨ৛ҕޓ
ӵÓয়�Éǭׇϭ�৛ЋҷҟÓׇϭ�৛ȢɔЉ݋࠷ҟÓn
� 
 

Ļة�Ý֪ԝңԔࡤī֓חöׇͧॳώӂْڢ�ت
24৛ɣϏɏƴȬڢۅ৛ɉًىͿƣҷ

Õ>Ɠ�6Ęʗç৛�ϰĿЋۖߌ�ĶڢԝϭĤĿήࡤ৛ٔޓއ��Ý֪ԔԝΩ̪ҟެׇॳࡿ

 য়ةԨ˲ॳڜএٔ३ࠨ�F�ěFॳࡂܭψׇԋւ৛Ћ׆�
 
ࡴȢǛa৛ٔӛҟԔԝ़̓׬ϑ࢐৛ً֪ى�࡭ȕɔƵƣڢĮ৛ࡴͿ±ًى�࢒�

nׇϭ�৛ॳɔЉ݋࠷ԝҟ�n৛ٔȢ˨ׇࡤ޶ϭ�৛ɔ࠮޶˨�Į̓ڢ�࢒ȕ¸

࢘͑ࠪnʹƣًى�࢒�न̴۷ڢßॳ�
৘O07_1৙ 

                                                
23 ƭǗè+ƭĦ�Xǐɷs�*ǑǚÿȤïc´è#nǪȵǸý��ȼƩɕǜǑȢʈý�»ĚŇ�]�ǮǣÿĂ

ĚƩȂċÿĄ�uƩ0ċű��¡ȁ�Ōțʑɗ.ƚǖ�«ɪƩ0ȳɟɕǓɯ�ƚ�ÿīĶŕĴĜʀǋǌƩ�

åȋ¼¿ʅǧǏ http://cloud.hakka.gov.tw/details?p=122378� 
24 ɛ!ŧ�ȴ�u*ƽȹƫ%ÑĕǑǒƏŖ�MǱEƃǧ�Ďčɛ!ƫ«ŷɾƅŧſEƵʞȫȬʤǖ�śǉĎʞ

.œ�hƏƋŷ�ĪÛǉŔƏǛ�ƵĘĎʞʑĪŰ���4ǊƏ�ĐǧǕ��Śä{ǊWƏ�»Ǳǧ�ƵĎʞ

.œ�įÙ*Ǒ³ǪUǸý�ƣ�W*ƃǧȭ��lǶȋʦʊƥʥ6ȃeĻǧǏ�ƨœ�Ȁ

http://www.bfsa.org.tw/tc/chigu-in-3.php?pageNum_Recordset0=2&totalRows_Recordset0=27� 
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ɚaƣyׇ֨Ķۖߌ;ßόɝӾׇÓӛĸ৛ɚҙ+ׇ֪ࡠ�ώӂnͧॳ�±Ϭ̿ßВষ

হѥʙ̨ىȕ৛Ý֪ࡤԝϭÕͿƣӆ、�৛ŊϭɉԋڢƵƣӆ、 ৛ެֹ ǬԝnϭॳۊӲࡴҷĸ৛

Ҁϭɉԋ͑ڢ३ňʹࠪn৛Å̓̓ٔࡤԝήڢ�ҀةŹ֪ҷĸƤ˃�MࡵˎĆׇԋӂ+Ћࠂή

ׇԋւয় 
 
�Cǭ޶Į̈́ॳ৛ɔ̓ڢ±Ƶ�Į৛ٔ࢒�Ǭԝn৛࢒ॳ݋࠷ԝҟn৛Ԋԝׇϭ�৛

ҷĸԊׇϭ�৛ЉӲӉׇ@৛ɔࡴĮ࢒�ॳ̓ڢȢňࠪn…ԔԊԝׇϭ�৛ЉӲӉ
ԝM˒৛ॳɔࡤßҷެनn৛ʹǿ̓̓࠵ڜ�١͑ࠪnʹƣ�न৛ॳʃ࢒Į̓ࡴׇ

ࠩ�ÓĮ৛ަΩ࢒ׇ݋�ॳϬˏǨ࢒�ՀॳÉǭׇϭ�ˏǨ৛¿Hׇێࠨ�F…

৘O17৙ 

 
5. ॳܰͧΏɍȵʥׇ֨ͤ߅Ӈ 
 

ͧΏॳܰІڜϬ޿यόɝ》ӛɚҙު࠘֨޶ࢫׇ߅nӸ%�৛ď͚דݷॳܰ�Հॳܰ�

টॳܰ׬�υॳܰٔ�Ķۖߌ৘B01৙ձÜߊ˖ʚϭΏڂќ৘ٍڃࢹঋ৙ॳܰ��о12~15Ǌࣄ
ׇƔ̝৛Ļ�ɚaҠȦׇĶۖߌ;ß৛ϚЏ"޶ϬMͧΏՀॳܰŝדݷॳܰԾ"৛ٔßדݷॳ

ܰ�Հॳܰ׬�υॳܰĿM@ɽڵҋ˒25৛ͧΏ֨ࢬॳׇܰ@ԖԖӬɐ৛1970ځʗKࣛȄࠪܘ
ͧͥটॳܰ৛Ģ߶1960ʗѴׇĶۖߌ৘F09৙Ɣ̝¿14�15 ҄ɾł̴ࣛȄЋΏটܰ�ήࠣটܰ
 �ņُוӂߡׇ

 
ॳܰͧΏׇϭࣝÀЋț١˲৛Ǭ߃ۘܔ৛Éǭ̈́ܰ�Հॳܰ৛ϩțЋדݷॳܰ৛ǥțЋ׬

υॳܰٔ�টׇܰț١৛Ǭځƣ ؚࡼ١˒�ֹНēțैŒࠪ৛ځĘ�Ę�ЊࣛȄ৛ĿMʰڿ

ßࣽʗࡘϿʗ˒��ƓЊ৛ܓӫϣ١çړКৠۘՀॳܰțߡ١ׇӂܔ��ࡉ৛ࡉǨĶۖ͠ߌÉ

ǭ৛+Ћ͠ϩǥ৛6ځЊ�¼ЊßºЊɾł�টܰ"޶ƣǩࣝͧΏ৛Հॳܰ¸ǭ׈Ћ৛]Mׅ

ǭԾǬȪ� 
 
ϬׅǭұЋॳ৛ƕԾটॳϬϰ�Óұׇ৛̰M˩޿ȵׇ@۔�Mn৛¿α̦ה��

ԝҟ࠷�ӿʢ࠷ɐ৛ƕԾׅǭׇҟӿ३৛լࡉҔࢭǭ̦��ЉĮ̈́�…ׅǭׅܣ�
࢚Ћ࣢u�
৘F02৙ 

 
�৛̈́টܰҒǭ࢚��Ѥׇϭࣝ۟৛Ĝǩ�া�Ĝǩ¹া�Ĝǩࡼ࢚̈́ʹ­�̦�

া৛êǿࣛ޶ȄԔԝׇϭ�৛̈́ה�̈́ה�৛̈́ßԊn৘͠Ԋԝ৙৛࢒ϭ�Ǭȵļ

ЋটܰЋĿ۷Љࠢ�াࣄ�
৘T04৙ 

                                                
25 įľʖŠȩƺʞGʉɰƧʞ�vƍāʇʞȖɼƫůÍŷ�ĎĘ©,ÅʇîŃf"�¿ɞs��vƍ�*șƘȟ

>Ɣũ�ʖŠȩƺʞƨiī 1979 ÙʘßƠíý\
ńƐ ī 1982 ÙʘY¦ʖȩƺʞǉʞ%ÑǭŠý\�1983

Ùķɞ�Ŝãǎũ�ʖŠȩƺʞƵȋƒƨiĆȮ�ɾhý\�œ`ɱƨȩƺʞȖ�åȋ�ȩƺʞ 160��ȭĞɻ

ɗ°Ļŧƨɀʚā�ʌ 4� 
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�ͺڢ৙�۝ڢ৘̳͖ڢًىǨ�Ŋׇॅƴ৛ď͚ߎϏֹƤ֪nͧΏটॳׇܰԋÀ৛Ћܓ

�৛Mƕ̟�Ŋׇ》ɪƤ˃�ǭٔڢۅŝȬڢ�ʼڢоOŝ�@Žǿ৘Ơ1-36�Ơ1-37৙৛o
Ȁয়ڢًىǨĜƣࡉԾɂʮׇ、ɪm֪৛ڢ۝ѩĂ˲ʽ�Ŀ֪ƣ؀ɧμʇׇ》ӛ৛8࡭@ɽΜ

hƴׇԋÀήαׇڢϭѩज޶Ͱ΂Ԕࡤԝׇϭࣝ৛ࠫࡤԝϭࠩßݴࢃ৛݋࠷ԝҟآĂ৛הßԊ

ԝçήڢ�ȬڢۅɉڢनЎŌǧӛ৛ĿΩׇ̪ҟƹनذǬ৛ֹԔԝϭॳܰ(݋ԝҟŌҷ�Ӳآ

Ăۘޥڢ¶ࡴ৛�ĶԔԝҟ_ˈऱ৛ĿhѐܓԊԝ৛וɍҔç¹ةԋڢήࢭشǬ৘ޙβ࣯ȯȵ

ȇŦЉ৛2011: 78-82৙�ׅֆӛɪƕ؀ɧࡉǨ৛ڢ۝ϬЈʐmׇ֪ͧΏɽÀ৛ƣɏॏǝӾĸׇ
өԴåĿŊϭטßԋҙΜhǨة�ŊׇԋÀnƔظпͧΏ� 

 

 

 

Ơ1-36. ͧΏۖѿƣѬڢ۝޻·ϬŎЋটܰ Ơ1-37. ƣƤɚҙƣҷĸФͧߍΏটׇܰȬڢۅ 

  

Ơ1-38. êަͧΏ�ɪ�¸ࡨࡂϣׇটܰ Ơ1-39. ƣƤɚҙƣҷĸͧΏՀॳܰ 

 
 

ƓĘǨׇ҄Ķۖߌ৘F02৙ƔԀɏȡϭЏ৛1990ځʗKÚʔ˦ࣗͧࡎΏॳׇܰƔ̝৛࢒ϭ
ԋւࡉࢭǬ৛γ֪ࢉʼͧڢॳܰ�Ķۖߌ৘F10৙å;ĲƣɏॏǝӾĸm֪Ȭڢۅŝٔڢ۝Ǩ
 �ŊׇԋÀয়ة
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�ɏॏǝӾÓҟĸ৛ƕԾȢ޶Ћӣҟ̴ҔࡉĿM̈́�+ЋƙȬ৛+Ћׇ֪֪͑�࢒

ɏڢȕ৛��@�O৛ׇ֪͑�ƙȬɔϬƣÓӛĸ࡭ѤڢȕƙȬ�Įڢ�ȕ࢒࠷�


…Ǩɖ׆�ځȕڢ৛ࡴȕ�Ѥ৛ԔԝnȢ̴Љڢׇة࢒ػڇ৘F10৙ 
 

Ǩ৛ࡉݴֱ>ӛҟܗ।ϬӣҟڜϏটॳܰÓұׇƤা৛ƣ》ӛŝӾĸ࢚Ћ৛Mԋҙׇܓ

ࠫԔԝϭॳܰәӲҟनϭͧΏ৛αۅ_ׇڢί࣢ͧւׇǨȽ৛ϏϬڜ।ࠂȺׇԋҙЉࡿרαڢ

ׇǿ_ۅয় 
 
�ɔʁˏǨ৛Ћϭ࢒ȕ�ǿ_࠷ߖϬų৛_ȕǿׇ+ڢ�Ǭ࢒টܰ৛α̈́�࢒��

_ȕǿ৛��ϰ�̈́ǿʛ׆о৛_ȕ�ǿ̴ʛĘо+Ћų�
৘F03৙ 
 

ϭɔܐটॳܰț١�ß৛ǩϰn޶यόɝ》ӛ�ʏ৛ƣׅֆ�ǬԜ�y֨�ҠȦŅҷĸ৛ļ޿

ۢऋ̈́টׇܰ@ԝ�ǬԜɏॏǝӾĸͧটׇܰԋҙ;Ĳয়ׅֆ�ҠȦׇҷĸࡉɂ৛וɍͧւট

ॳׇܰρࡉ+ࢭǨ৛¿ ׅֆЄϬĶڔׇߛ«ܔ�ۖߌkͧটՒা৛ĤmȀҀ৛ԋҙǨĜƣܑ

ʂՑ˼ׇҷĸӛƹhѐ� 
 

ƣӹ�̈́টׇܰʛǭç৛ЋׇԋҙtࣛȄƣӛ࢐ΌݔɏɝটɃ৛টɃׇ÷۷ࣱ/αۅԋ

Àǧ৛+̋ř݋�Ŋȵׇ̭Ƥƹm֪٢Ɲ�ΞĶ؄ޡۖߌ৛׍「ϭІЋρęف@׆�ƣӛҟ 

ͧΏটॳܰ৛αךЍĮ৛ՕԶ࡮ϣ৛Rܲǩʆ৛ĘÕՒ७�ㄧͧܓΏটׇܰ࣢֩וѐ৛oȀࡲ

 ��ԋÀ৛ƣԋҥЏࣝ৛+̥ԾՒࣘŲť৛p�̟Ң৘O16৙޳ҟࣧࡂ
 

�ϭ࢒�ɔοИ݁ϰ�࢚ˏǨ@৛ʛ׆�@࢚Ϭ�ԊƤ࢚Ϭ৛ο�ӛɪ࢚�ѾŻ৛

࢐৛Ғ��@�Ǭȵ࢒࢐ο�ӛɪ࢚Ћų…ɔƣ࢒ʛę@Ż�όɝßҠȦßׅֆ࢒
࢚ЋǬȵׇƤג৛��Ƥώ���Ƥώų৛࢚�Љࢃ࠵Ÿ�
৘O17৙ 
 

ĶۖߌͽࡠǬɘׇটܰ8~7ځ»Õ৛ɏɘå4~5»Õ৛ۘ টܰ+ЋÕׇܰ۔ŝόׇ ৛ܰܫԡ�Ŋ৛

 �ϣ৘Ơ1-38৙ࡨ�όܰåदʐܫহ޲Ћ�াܰ۔
 

̈́টܰ26৛ϬЋ࡜޼ӛӋڜ।ĶۖߌЈʐ;ßׇӒĂ৛ܔ�ƤߛԾ̈́টܰɍȵʥή¶Ћ̰

ú׌৛ƣՅӂۛࡘ�ԋҥЏׇÉț৛˙1३ڜԨήׇ׌টܰͧΏ৛̥ԾʗʢȵʥڜԨׇ޶ࢫn

                                                
26 ƃŦĎĘƵʤȖ�ȷĳĺKǦƊA9ƵĮĿʤ�4Ǌƴʤ�ƏɺŷųſƵʞǉ�ƨi£,ī­ØŴʙɮ"ǡŷ

ƁȶĪŷ��¸`ê�ɾaɑɡŴŶ�ʦƅŷŶ�ŝǦ 4-6 7ļ�ʔɚHdIɮêĉɢŬs��MƂŬǸ��

ĎĘʤȖƏvƍƃŦN¶éɯȷƵ?ǥƨœ���*ŹŧƃŦ 1994ȍ 1995ÙƵʤȖ¶Ə1�šȔȑȒȓu*

ćT�ȝÇʤȖ�*ƯÙĺʜA 52D、ǘ�uƿƃŦƯĴu�ĎĘʤȖǸƠíƼƯʜƵĜE	ŒǽÌ�1998
�

ƒ�ŬÐ�ŷÍȲ�ɯŪŉ�ɷƳ�ő�ɣqǁ¨�M]�ʤʞƛşƵƧŵw�ĮĿʤģɱÒóZŽÃ�ʤȖ

ƨɱ�ƣÏƆɓ_�ŌěƃœǲƵǥ、ɐħ�2007ÙʤȖGvƨɱ 1,687ȝÇ�2017ÙWɥɺȍ 547ȝÇ	ƃ

œǲ�2017
�ÒȲ�ɽȋƒ6ȃǻƹ IUCNq±ȇƚǉǟƷĸRƏƌgǖǢ	Jacoby & Gollock, 2014
� 
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Ӹ%��ʛ_Ķ؄ޡۖߌ˙ɏɔࡎࣗ݋࠷�ȵ@çĮͧটॳܰ৛ϦϗӛӋࠚӸࠂȺՅݵϭ৛ট

ॳܰρࢭ®ީ৛ǨĿࠂή৛�Ѵԝҟρ׆оßęо�ٔ�1960-1970ʗKϭ�ɘটॳܰ��ҕ
ʗnটॳܰ࡜ৠ¬݈�ࡴ৛��ϰ�ĿMࠢٝ߅¬Ɣֹ̝ϭ�ɘ1.2ۖߌৠ1980ʗKÚЏ৛Ķࣄ
ρࢂࢭӬ�¡в+ԖԖ;३৛�ѴԝҟǬځʛĘоॳܰ৛�ɘॳܰ˙2Ę¬�ύौ३৛࡜ʗㄧ

140ɘটځ/৛F08Ĥ;Ĳ2018ʗÚׇ��Éǩ৛H�ǯȂ~ƣׅֆӛ࢐৛Ώ¬׆ࡼࠬ¡ƀܓ ৛ܰ

ࠞ˖¹݈Ǩ¬�টॳׇܰή¶৛ɍϏȵʥׇ֨߅Ϭ�ʗ औ˖ׇͤࣄࢯӇ৛ɍɏȝۘ߃Ϭुǧ

ׇङ֪ࢯ৛ɍǬ@ۘ߃Ϭࡘѐή¶%ǧΰŹڜԨׇnӸয় 
 

��̦…ЋʗĘʛׇ҄ϭ�৘1960ځʗK৙৛…࢒�आࠞ�ǊǨ৛�Ǌ2��Ǌ�…
�ϭ࢒̦�a̯׫�࢒ȕ৛ࢎѳ@ȵׇࣄ…৘ʗǩ৙�Ęݶϰ�৛৘�"৙ࡣ˖ǿ
°Ż࢒�ǭϰ�̦�ńࡼϰॕ৛৘̦࠷գգ�ŧŧ৙��@ĮΏ…ࠞß�ęǨǊࣄ৛

�/H৘�"৙ږࢎ࢚࢘¸৘F09৙ 

 
Ǭׇʔ˦�ƕԾটॳܰˏׇיɔ̦�ȵȕʹĿM�३ٔκ۰৛ࡱϬটॳܰ˖޽̦�

ΰŹ/̦�ׇ֨Ӓ…টܰٝϬ��ΰŹ̦�ׇڜԨ৛+Ϭ̦̥ࡱ�ĿMĮĶ३ٔκ
۰ׇ��nӸ�
৘T02৙ 

 
Հॳܰ৛ǨÓ֑ƣӛҟܗӣҟ<Љݴ৛MׅǭͧΏԾ"৛जړ޶YΜh৛¹@ڒ�m֪Ɋ

ׇࣘՀॳڢƣҷɪ࢐ͧΏ�бΞĶۖߌF10؄ޡ৛টॳܰŝՀॳׇܰͧΏț١ϬŊ�ϭࣝ৛Հ
ॳܰÓ֑ϭʐϬԊԊׇ�οۊ৛�ѴׇԝҟĿ݈�ࢀо৛ՀॳܰוɍটॳܰƕΏւρࡉࢭǨ৛

ήׇࠣ¡в+ࡉ`৛êࣛȄϭׇ¡6ځࣄ�¼ҕ৛ँρࢭǖǨЉ࣭ßځ�ҕࣄ� 
 
Ķۖߌ;ßࡼĮࣩ»ϭKͧΏßדݷॳ̨ܰՀॳܰ�Гफ़ࠞࠏ�৛ۘϬƣॳҨ॑॓�ࣰ

ȕ৛ࣩ»Љ͞ٲ̥׿ٲԗ˒ۿҟǛ-৛ֹh॑φख़ॎʚॳ৛ֹٔࢄϭѩÅࠞÓ�Շƕ֑Cדݷ

ॳŝՀॳ॓ҋ́ޛ;Ě৛ʃĿܑ۰ޙ ৛ܰ�ˡ޶ĵܑࢬǧ৛ƕҀ֨ࢬॳܰ¡вó ৛࣭ĤmȀҀ৛

ԋҥЏՀॳ̥ܰۊӵ֑ϭ৛ρࢭˍˍदʐেǬ৛EĿ޸ɐρԋҙФͧڢΏ৛̨ ϏͧΏটॳЏ ৛ࣝ

Фߍƣҷׇ�ࡿȬڢۅ�शࡿ
ͧΏ৛�ǭǨϭĿࢀρ݈ɘ৛ɍϏڜԨή¶৛�Յɏު৘Ơ1-
39৙� 
 
��Ǭӛׇ׆Ʉ٠য়ɍࢫܗ̝ߊ�רߛ؀ׇݭόטˎ 
 

Ķۖ͠ߌȯȵެߖ�ұЋ֍̨֘؀ׇݭŋߒ৛ƣ؀ݭГަϲרߛࡻç৛ֹƤ@Mȯتߞ

ֹƤ؀ݭԾ O-Lo-Shag ̨O-Lo-Gu-Shag৘यߺ৙�ɍϏҀتŚ৛Ǭ࢘ÕĶࡿר�؄ޡۖߌ¿
ŏۋ৛̨ ׬Shagׇ͠Ϭר� ৛़ɐρ۷ÅӦ¶ࢩ߁Ҁŋ̋ߒӟׇĶߌ ৛ۖߡ� O-Lo ̋Հԍ৘В
ް৙৛ࣟĞްٶ̋͠ߖԪࡱ�ऑ.Յك৛Ϭɍ@1կׇߒۋࠕ��৛ƣҀ়͠ǛǛ�է�ұЋ

׬ׇݴ֪ ৛़ĴϨÓ@ט�ßूܫীӣׇ޿़ׇ׬ ৘̍O08৙ৠĻߡ�ӂ͠¿ۋߞԾ�׬ގݾ
৛
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ƕȯߞ�O
Ծ�ݾ
৛�Lo
Ծ�ގ
৛�Shag
Ծ�׬
27৛ߡϣ࡭Ϭ�էÀЋխޖŝٔގ

ȵ@۔ࡼŴߓڜ৛ІۖߌԾࣟĞ@ׇǼ˲Ķࡂ_��৘F10_1�O05৙׬؀ׇࣝ¿Ⱥ֨śࣔɳࠂ
O-Lo-Shagׇ̋˯৛֬ࢩ߁ࡎ�۔Ϗ؀ݭ�ЋˏǨݾFγت%য় 

 
�Ȣ�न࢚ЋݾF৛Mç࢚ЋݾFˏǨ৛̰M@ȵɔتȢ O-Lo-Shag…ƕԾȢ࢚Љ
Ћ�8ݾF��8࢚ގЉƣȢ�न…ɔĮͣݾͣ�ގF৛H�Љ࡭Ѥ߳৛Շ˒ߡ O-
Lo-Shag৛OɔϬݾF৛LoɔϬގ৛ShagɔϬ़׬৛O-Lo-Shag�
৘F10_1৙ 
 

MࣟĞߞåتԾ�ţş׬
ৠܣ�ĸߞЋ�ԝҨ
؀��
׬؀��ɧ
ٔ�Ŋߡӂ�бΞ۔

ßӛ܅ࠨ؀৛ɏȝȕ+�Žѽ̶֘֍ة�؀Ϭ҇ͯ��À֨śׇݭԾߛӂ৛Ţט��nׇࡎ�

࢐৛Љަ़׬â�� 
 

̄֎ß޻ԑ˙�߁/Ԗ֬࣬֨ßࡩ৛ɚҙ߷ߛ�@όަࢫ؀ݭ৛ضׯ؀ׇݭʛʗƕԾ࡭

 য়ࠔĿܗ˖�औࢃ$ȀҀƤʗKق؀৛ݭׇך؀৛Ӧү�ࠪݭ
 

�ŷৡ࡭Н޵ɔϬ̦�ǭǭƣ�ׇࠪ৛̦MԾ¸�ֱׇӛׇ࢚̦࠷�Ѥ৛ɔϬÓĮ

ɔЋ�է؀�̦ݭ 
…׬Ѥ৛ÓĮɔϬЋ�Ǭէׇ؀࡭ŀԵׇӛɔϬߡԾߛה�৘T02৙ 
 
؀Ϭ���ĿݭԾߛ؀৛Ó֑ˏǨ֨կ˖Mͧॎ৛ݭׇ˒ԝࡤ৛֬Ϗࠄ؀ׇĢݭŴɚҙɍϏߓ

M̿ßˏǨńׇНׇ޵ǿƤώ
��Ћॳɔn̈́ॳ�ЋТоɔĮΖТо৘ֹЫݤ৙
�Ķۖߌ

৘O05৙ߛԾ؀ݭԝҨƕԝңԔֲ�ࡤaॳׇۊī֓׬ܗԆו[য়�ƾЕ�ȢɔϬ��ǭՇ׬
Ԇׇѓ˩
�ɚaǬԜׇĶۖߌ৘O17৙;ß޿όܗ؀ݭǬԜ؀ݭαϬ̥ࡲ�२ׇ৛ƕǬԜछ
ʬׇع़׻Ǆ̪ύ/؀ׇڿࡲ२৛ͽࡠϦϗܓӛɪ؀̈́ݭॳ৛ध࡜》ɪׇ؀२ࡉԾړα৛࠭ˍ

ǧӛӦ�؀ݴ२࠭५ۺ৛Ћϭ�؀ׇ֟Ǔ৛ݭ˼ß৛ƕՑ;ۖߌĮ�Ǩ_Ķࡴ�ĮɔЉࣷ࠾܅�

Ց؀ݭרЋũ8Ȗӎ�ũ8ƤাࡉݨࡃǨׇॳ৛ㄧܓƤώɚҙЉɉձÜׇ؀ݭėǊśŋয় 
 

�ƣӛ̏֨�࢒࢐ׇ৛࢒��ӎϬ५৛࢚ЋȦ৘ĵ৙ŋȘ…࡭�Ľㄧসӎ�ㄧসӎ৛
ũ��Ћॳ�ұЋॳ৛࢒�ϬҒ��ӎ࢚Ћॳ৛̦�ט޶ࢎ�ƤώǬȵ৘ԾԝҨ৙

ĵׇ৘ŋȘ৙…ũ��ӎ৘ॳ৙Љެݨनݨ�ॳ৛�ϬߡҒ��ˏӦ৘ׇԝҨ৙ɔ
ЉЋ৘ॳ৙৛৘ॳׇÕʇ৙Ћ࢒�Ƥ֓_ۅ�
৘O17৙ 

 
֑ƣ޿Ǐׇ؀ݭėƹ৛ІЋ��ˏǬׇ؀؀ݭӎ৛؀ӎׇ֨̏ࠂȺ�ॳॅכǨ৛ԾƣƤɚҙ̰

Ցר�ɚҙЉࢉƣҒʗࡘϿ�ЊĘ�ϗǬԝç˒¹ǭ৛ϏǬࡤԝ%çऋړӹ�৛ЉЋ��2Ę

ßࡤԝϭѩ�ֹԝҟࡤˎӛ、ެ৛ٔࡴҡӞԇݪ٦৛Åɉॳىࡴޫ、٦৛±ɉӛى�ρ݋͞@

ҡӞϬׇ֪ݪॳࢩ߁O17ۖߌİࣛȄԔԝ�Ķ݋�ɏϭĿM̈́ॳ৛ँ˒͸ځ৛࡞ڥ৛ϭ़ࣝא
ݪȄԔԝ%ç৛ɉŏॳࣛ�אࡤҡӞ�ֹԝҟݪॳׇܫׅ,̥˃б࢘˒ӄҟ৛ׇݪॳ̶़ͪ׬

̥ÕׇԦ、ԳƣǬ؀ӎެ৛؀ӎׇॳॅȀ׬υॳ�টॳڊڊ ғ৛ՅӂӲĂۘϥϏͧͥ�ֹЋ

@Óनݶľͧॳϭ৛ृ̋Óࠖࠣࣄॳ̨ݪॳۖڢtϬҀѴͧॳޙĂׇ۬Н�৛۬НĿMƣړК

                                                
27 q。ǷĊ O-Lo-Shag�Ĺ�J'�Ī》ɠÿǼɠ�uȆĳŷɦ¼¿%ɕÃāȎ� 
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ϭÕßࡉǬࡉǨׇॳ৛ʗʚۖçĮʔ˦+۷Ζ8ɏॳƔȵ�Ŀ̄Ҁ�Ǭ؀ӎ৛ƣНুࣛׄ޿Ǐ

ɽѐӱϭʃࣱͣަڜ৛֑ƣʃ�șƣ� 
 

ƣ؀ݭԝҨެІׇ֨ࡼטկ৛ڝņĶׇࡼ;ۖߌЋޓފ�৆ࣄ�އটࠁ�Fॳ৘ɏՀॳ৙�

ßǬ়ঋ�΢ࢳॳࢳݴ؀ݭࡠ৛=ЋͽॅގةǨٔߛĲ¿HऔM͠ގ׬�ގ֏৛ٔހυ�ӛ׬

өׇॴॳ�ㄧܓӛৈ҇ƣԝҨ ৘ެF01৙ׇ oȕ�ׇoȕ��Ķۖߌ;Ĳɏϭ�ԝҨˏʐטß�

+ʐ̈́ß�ࣄট
 ৘İŋݥট৛ঊ۶ޯ؛ঊɣॅ৛Ծ°պׇ۩ॎ˲ॳॅ৙৛ॅ࡭ॳŽݨࡃƣ
ӎص ৛ϰ�̴ӒĂ޺ॎ৛ࡰʢζͫ৛ƕ˲̃°˽৛̰Mԋҙ�ͥ�ɪ৛ɔЉ̓ࣄট़Öͯ৛

ƕॳâǨĲ۩ࠠکγ৛ֹƤ@��Žͧॎ৘O07৙� 
 

ԝϭढÓ؀ɧ�ҟࡤԝҨ։ۙ৛ׇֹࢃ�Ιओȵࢉ�Ϭȝȕ�։џׇǭǀ৛ɏȝ+؀ݭ

өוɍȦ¸৛؀ݭЋϭЉ-ࡤ�ЋϭЉذҟ৛ֲЋ�8ɏॳ�ɏއMĲॅࠉގ৛ ɚҙʏ٧݋
ƀׇɽÀȀڢȕ�ॳ٭�ȶƋ৛Ζ8࠲ǪׇQࢭƔȵՂՏ৛Ķۖߌ;Ĳ�ЋǬׇތŃҘ࢞Ȏޓ�

 �Ŀ̈́nॎ֪࢚ٔގ֏�৘İŋ、फ़F৙ޓ、ך߀ׇ˨ˏ࠵
 

�Ɯ ׇϭ�৛޶ńॳ�٧ࢎƀৡڢȕʏ/ӛ࢐�ΏɔЋ/ų…ࡤԝׇϭ�৛ँt
ԝҨ̈́�̈́ɔ�ǂ…৆އʐʐטß…ӛįŸ�Ǭǂ৛ँ tˁ܄Ζ࢚�Ǭǂ�
৘O03৙ 
 
؀Mç+Ϭ̦�֨śׇ『Ӹų৛̦ݭ� ńAস�ࠞ޶� Aস৛ङ֪࢚ࣄĮ̿ެ࢒ų…
Mçɏϭ�࢚ĮͶ࢒�Ľގ׬৛״ˏ�࢒৛͞޶і़Įξ̴ξ˖ࣛ�
৘F05৙ 

 
οէڞҸҸׇ؀ݭ 
 

ƣࡤ݋؀�ࠫݭԝ৛tĿטßɳƣॅގׇ�׬؀ढÓ৛ɣϏʠшĂկׇॅގ+ϬֹƤ@

ׇ֨঄ۉř৛бΞĶߡׇۖߌӂƣǥǭࡤԝϭĿΖ͝׬ɑ৘ŀߞ৙ݾ�ɧގ৘ŀߞয়ܳގF৙�

ūٔގ֏�ގ�Ļǧ৛Ķۖߌ৘O17৙͠Ϧϗ؀ݭ�ЉࣗÓ¹ة�ӛ݃
য়�ԾࣗƣӦӛݴ�
ŕŠŶׇܫӛ݃৛ĿMږ@ॎ֪৛Ļ�Ծׇܫڞӛ݃৛ƣƤɚҙЉîͶׇܫڞӛ݃Ɣȵख़ॎࠇ

आ��ßϩǥࣝ৛2ځ��ЊࣛȄßǥțЏࣝ৛׬؀�ЉࣗЋׇܫڞ�ӛ݃
৘͡য়ݗ׬৙৛

Ŧ;p@ضׯ৛ ئࡼߦߌ�৘O17৙޸�ҸҸ৛]֑ƣ࢚ʃӝǱڞnοէࠪטϭ١ׇ؀ɧߗ
ɚҙֹƤĿ۷Ó֑%ׇॅݭƠէ৛׈Ŀϣߛ͠׺ͽࡠ%կةԾݗ׬৘Ulva sp.৙৛ڜȕ6ַ߅M
Õȕ֨կȡ࣓Ȭ৛ֹƤMǬݗ׬ࢬ৘Ulva ohnoi৙Ծ"৛ݗ׬ߗEЋÓ֑ࣃڀ৛ɓ¿ϩț3-4Њ
 �」׍ȼß৛]�˚ˍʗ޿ȶϥࡉࣝ

 
�Ȣɔࣗƣ׬�؀࢒�न঻݋�MçЋ৛֑ƣұЋ/৛֑ƣةڔׇי/…Mçࡼ�
Ȩʗ࢐࢚࢒׬؀Ϭׇܫڞ৛࢚͢࢒�Ν�Ν৛͢Ɣnࠇږń…֑ƣiࡼ�Ȩʗ৛�

…ѷ/ةڔϬׇי࢒�ß৛ט+�ҍϭࣝ৛�է࡭Éǭßӫϣ١¶ࡴ৘F09৙ 
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ʛ_ĶۖߌձÜ;ßͣͲظȖࠉ৘ޒ׬܋ی৛ȯ׬�تߞɑ
৙ׇڜ।৛͠ظȖࠉЉÕӁ

ࠉȖظÓͣۖ͠ߌƔȵՏॎ��_ĶࠉȖظ؀̴۷Ͷऋßݭ؀ެ৛षξࣖݭկࠠ৛ȬɚϏ˲ࢣ

ࡤ৛̓΂Ћׇ࣮ϭࣝ৛�ßॅࠉ؀�Γͣݭƣ޶ԝϭɔࡤϼϭࣝ৛ֹࣛȄתԝׇࡤǬԝ݋ࠫ޶

ԝړК�ࣛȄԔԝϭɔړК� 
 

�৘ظȖࠉ৙ݨƣެ׬�؀࢒न৛ࣖ�࢒֪޶ȕĮࣖÓn৛ࣖÓn࢒�ļЋ࡭স


�ۉՏӶˏ঄࢒ɂ৙৛़̳ࣗ͠ځসǬ৘͡য়࡭�ࣗ৘F03৙ 
 
Ӧ৘͡য়ࡉ৙ʁ�ǨϬׇࣗ৛]ϬȢҔࠉȖظ؀ެन̦�̰ͣßׇ�Γßׇ৘ݭ�

͠ƣӛҟࡉӦݴ৙…ĿMߡʃڜß`ԝڧÅ�n࡭�ҍ৛ʁ�ǨʛĘ»ɖ࡭�ҍ৛
ʁ�Ǩ2��Ę»ɖ���6Ę»ɖ࡭�ҍ̴Ћׇࣗة࡭�
৘F04৙ 
 
ßЋϭԝҨެ৛ЉЋ̥ǂ;ۖߌĶׇܘɄ٠৛ɚaҠ׆ׇ˥ࢊԝ˒ׇԝҨǿ[ަǬӛࡤ

ަӛӗ̶�ɪׇׅঢ৘঑؛ॳॅ�[�ढ़ॳ৙৛ֹԝҟࡤĮ�ॳަۊƘ৛@�tٰ̨ٲ͞ڥ࠮

٪ȕΖƔȵ৛ń�ȨۖåরՏЂ-yș�+ʐЋԌӔׇВ़ТоġƣԝҨެ৛߿@�Ζ͝Ɣȵ

Ý֪য় 
 
�i޶ׇיВЫׇ޶ߖßԝҨެनĮ৛࢒ԝҨļט޶ßЋ�бВ़̨Ћ�бТоġ

a৛࢚޶Į̈ࡕאӂ͑ࠪn৛͑ࠪn͢ƔȵЂ-৛ֹЫԶ�
৘O07_1৙ 
 

^çׇÕד̥˃ԏĒ৛ׇ࢈߾˃ӛӗӢӌ�Ҳá�Ƥڜ؀ƣеƞ》ӛʃșƣρęʗ৛҅ݭ

̃ϳ�ʛ_Ķ؄ޡۖߌ৛ޯڤࡲ��؀ݭढƣ》ɪԝࣝʏ৛1α�ަ׭ɪɢɢͻ؀ׇ�ݔ२Õ

^Ҕ̈� ЄԾʮǬ�Ķۖߌ৘F04৙;ßMçaȵͣ�ܛࠇݔ�7̶޶ҨǏϭ৛ͣࣛ、Ƣ˒
ʠ�ЉÓ֑؀ɧĲॅࠉ৛ͺӰ֑ƣׇ》ӛƢƤ̟ϬĶƤ˃͉Ěۘ˒Ψࠪ˃̥ࣸƤ� 
 

�̦ȵׇ֫ʠ�࢚Ϭ؀ݭɔϬ֓ࡿ�࡭৛ŀԵMçɔϬӛӋ̓̓Ěࠪnׇ৛̰Mӛ

ɪϑ࢐¸࢚࢘Ϭ؀ݭ৛ʠ�¸࢚࢘Ϭ৛ʃڜ˙ǧनࡴnǿʛ»ࢎ࢚ࢪϬ৛࢒࢒࢒i


…؀ЋǨǬէݭ࢒ט৘O06৙ 
 
�Mç̦�ɏȝȕׇϭ�৛޶ʲܛࠇ�৛̰MͣƤ�ͣ7৛࢚Ϭͣß؀ݭ…Mçɔ
Ϭࡿרţş׬�
৘O01_2৙ 

 
]Ϭ৛࡜ʛʗ؀ݭĶß@Ծװǜ৛ȀǬԜ؀ݭƕعǄδ̟ۘޯढয় 
 

�ŀछʲ�Įɔΰ߾৛Mç؀ݭެ࢒әÓnϬ�াাۘʃ৛Mçә˖ˏө৛ұЋ�

֑ƣʁٲ�Ĝ࢒স३৛ŀछ��Į˒、¸࢘ަࠩ͞/৛ɔ¸࢚࢘࠵Ón/ų�
৘F05৙ 
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�߼�ʝݨࡃॅࠉޓއ؀Ϭॳݭ؄ޡǜЉЋeˈऱৡԋҙˏӫьƤװ؀ܲަݭӦԋҙɍϏࠚŴߓ

ӒĂׇǈ̰য় 
 

�ƕԾॳज؀ݭ�࢒޶৛Ћ࢒�ӎ�Ћ࢒�ҨҔࡉЉݨॳ৛׬�υॳ̿޶࢚ޓފ࠷


�Ƥώ�…�̦�धӛ֨Ӓׇ@࢚ʉЍȢyֲ�nųׇ׬�ɧ࢒؀ׇƤώų৛ݭ�࢒
৘F03৙ 

 
Յߨԋҙ˙ԋѐࠚӸׇ߀ʢ؀֨̏ݭˎטȗ۰ǈׇ÷۷৛̨ ȀόɝƤώȵϔ̥Ŧ˙ܗژ�@σ

 য়֩ࠚׇۋ؀ϬƤώ�ÀЋ̋ݭ5Ă৛࢚̍ßࢃҙǙҋׇӦ±ܗ؀ݭە˯ʢ߀ׇ
 

ӫϣ١̥߾�ȵϔ۷Ǫ̦߿þׄɠ৛ݕȵϔ۷Ǫ߿৛ڧ࢐ӛɪ࡭ƣࢉȪϚЏ؉۔�

ЈǨ@؍؆ׇƤώ৛¿αϬ؀ݭ8࡭ʝ̦ݚ�ȕȞ৛;pˏǨӛӋࠚӸ৛̰M࡭ߡ


�ȢӝǱ߿৛˫সĿM޵সǿׇН࡭�৘O03৙ 
 

৛ۅ_еƞ》ӛƣׅ、ɤՕǍ̰ƣע|ȼ৛޿�ʢ߀ēׇ࢘޵؀ƣŀԵݭɉۖߌयׇĶ޿

ѿϬŀԵࣸƤЈӦ¶ӛӋׇڤ؀ݭ˙ۘ�ݴ�ʰׇӛɪ৛ΞM˯ܗ؀ݭەƤ˃�Ƥׇࠠ࣢ۤ৛

ϬŎеƞӛɪׇƤ˃ƤࠈѿϬ؀ݭρęʗMn˃ׇ̥ړСৡ؀ࣗݭϭࣝذڎ�ǌࡱ/ӛƷƤয় 
 
�ŀԵƤƠЈÑÓnׇ޵ē߀৛ЈÑÓ࢒�Ǌ৛ɔϬ޿यՕǍׇ̰ƣ%Ƥ৛ֹ̦࢒

ώ+Ϭӛ৛ࢃ࢐˒ט࢐Ϭӛ৛Ɣ़࢒ט�Į%˒৛नɍׇӛ࢐Ϭē࢐৛ˍƔ़ف�

K࡭ޡǊƤϬÑÓnׇ�̰M̦ʐƣ˯ە৛࡭ǊƤЉ�ЉϬ̓̓Ҳׇ̥ۘذৡҲذ

̥ۘϬ�Ϭİ؀ݭ࠷İЋ࣢uৡ؀ݭɔƣ࡭ϑ࢐৛ɔƣӛ࢐…
৘O04৙ 
 

߁/¶৛ֹ࠭Ӧܫ߀ĮĲ֑ƣɍƤώ�ׇࡼ؀ƣݭ˯ӂ৛Ĵט؀ׇݭɍࡠͽۖߌĶࡼࡨ

ß؀ݭɍϏӛӋࠚӸׇ޶ࢫ˲ϭ৛̦�ĿMߡ৛؀ݭࡼࡨ৛@�˖MࢫόȡטۏˎӛӋࠚӸܗ

@ॅׇ࣢u৛֎̄؀ݭ৛ɉÅʢܗړࡲʽĒ》ӛȕҙܗӛӋׇ5Ă� 
 
Ɠ�টॳܰѻ�˚ůয়ԋѐࠚӸׇӬɐ֟ܗǓׇùĒ 
 

ۉۮॳ৛܇Ĳׅ;ܔ�৛ԋҙǨةӝǱׇॳ̨޸ʃɐ֑�޸Įʐࡼԋҙũ8ϬߌŴĶߓ

৛֑ƣ޸Ŀࢎॳ৛1980-1990ʗK܇kॗ৛ϚЏÓӛɒĿ̈́�Ęʛ2Ęψׇׅأ֎ॳɣϏ܇ׇׅ
ĿߡϬʛ&ةڔয় 

 
�ʃةڔڜ/ų৛̦Žѽ̈́܇ׅ�࢒FɔұЋ/৛Mç̦࠷գ̈́܇ׅ�࢒F৛��

ϰ�̈́2��Ęआɔࠞ/ޘǨࣄ�
৘F05৙ 
 
》ɪͧॳׇĶۖߌ৘F10৙؄ޡ�ढ़ॳŝԽʿॳ৘İŋয়̱ܭঝ৙ࡼĮІڜοۊÓ֑ƣ》ӛ৛
֑ʃӝǱ�ІÓ ৛ۊॳۊ৙৛Ó֑ϭԾ�οڃ�ढ़ॳ৘ձ˝Ծ۲࢘Ћ�оࡼ2ĘʗçͧΏځ֑�
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MͧՀॳܰڢࡇׇדڏƣࡤԝϭ֪ڢȕƝͧ৛Ŀࢀʛ׆ψׇήش৛˖֪͢�٦�٦ٰٲׇٲƤ

ޫৠܓϏԽʿॳ৛ϦϗЉƣҒʗƓ�6Њ̈́דݷॳׇܰϭ�৛ĶۖߌЉטßԽʿॳο࠻्ۊƣ

ӛन�৛]֑ʃ࠸ڔ� 
 

ϦϗॳةǨѤࠂȺ৛ܐӛׇɚҙŽ̌ॎׇ֪ॳة�ŊϏCϗԋʆǈʐ޸%ॳة৛oȀ֑

CϲĶѽׇ࡛׬υ৛Ϧϗ��ձÜĶßतם৛ƣ؀؀ݭɧĤĿࡌϥͧւ৛Ķۖߌ৘O17৙;ß
Є;ßŅʵŅѤׇॳॅ৛Ȁۖߌॳ�ĶׇډԾ३ߛF৘İŋয়হচфঋ৙�ӛটϬֹϭަێࠨ

ܳќF৘İŋয় �ӛজF৙ے�ƉF৘İŋয়ےƉॽ�Ѓ܄ॳ৙�়ҕ৘İŋয়֠ȕত৙�

ׅҕ৘İŋয়ǭܤيॳ৙ٔ৛]ʃڜʛ&ࡁ޸�ˈয় 
 
�̦֑ƣҔ̡ࡉ˩ׇ৛ࢎЋÉǭ়ׇҕ৛়ҕׅ࠷ҕ৛়ҕҔࡉǿń৛ࡿר�լ�

ßũެĮ/…
৘T02৙ 
 
�Ɠ֑װƣˏɐ…̦�֪Մȸ̈́ڢ˖ß৛ȢϬ࠱±˲ׇॳ…Ɠװ+ˏɐ/�
৘F06৙ 
 
ЋƓĘʗͧॳׇ҅ڜԋҙ޿ȼßӛӋॳॅׇॅةΰ߾৛३ڜԨ˲ॳ܇ׅةॳ࡜ʗnʛ&

ʃӝǱ৛ۘࡼĮĘʗɐێׇ޸ঈ৘ŀߞয়ێFঈ৙़׬�υ৛࡜ʛʗĴۘǖǨ�ĻǧĶۖߌ

৘F06৙;ĲMç�Г޸হܭॳÓұ৛࡜ĘʗĿ۷ƕ֟Ǔΰ̨߾ƕࢄ؀ݭņ¿֨ࣗ࣢ׇݨࡃu
ۘƣ࣫࡜ӛƹÓ֑� 
 

টॳܰρࢼׇࢭӬ=दʐϣे৛Ķۖߌ৘F02৙Ǭçʗ৘2016৙�ϰͧւׇρ׆ځࢭn
о৛ɐå��2Ęо�Ļ�Ķۖߌ৘O02৙;ßĮʗ৘2018৙ȵϔ̥ŦĘn@ϏÉܓç�ϰ
Į̈́টܰ৛ࠗܭρ़࣑�¿ �@̈́ß�ɘটܰ৛ࠞ/130¬� 

 
ɚaǬԜׇĶۖߌ৛å2003-؄2002ޡʗࣝ�Ѵׇԝҟ৘Ԕࡤԝ৙ࢎĿM̈́ßࠞß��¹

݈¬ׇěFॳ৛%˒ҒʗҒ�̊「৛ßCʗ৘2018৙ځ��Њׇϭࣝ৛̈́ßʛĘо৛֬ϭࣝা
ͺӰځŀछछʬܘʲ˒ԋւࢭӬɐㄧǨ�ࣱ টॳܰࢼӬǧ৛Ϗy֨MӔâͧڢॳׇԋҙ৘F10৙
;ĲĘʛ�2Ęʗç৛ঈॳρࢭㄧǨ৛]֑ƣ࢚ˏɐ̈́ß/� 
 

ĮÓӛࡼ৘F06৙;ßۖߌρȘԾqΞ৛Ķׇ׺ɐϣۂʢ৛एئŴԋҙ࣢ϏԋւӬɐׇߓ
ׇԋւࢭǨM�ʛƎ

ψ׆M�ʛܓ࣭ࢭ৛֑ƣׇρٝ߅�ʛĘψ
Ӭׇࢼ�ɍϏԋւٝ߅

īƕ৛࡜ĜρŴĦߦߌɚҙ͠ÓҩЧׇƐࢫˈऱ৛¿ ҩЧׇīƕǨ͠Ōɽѐėׇʭҟͱα৘Ơ

1-40৙য় 
 
�ϭ࢒Ē৛߾यɽѐėࠪn˒ɔϬदʐóԿׇ޿ßה��ԋւࢭϬ�ʗҔ�ʗࢎɐ৛

�ϭ࢒˙ࣛȄʭҟͱÓn% ৛˒̦ �ׇটॳܰɔࡩʗׇࢂӬ৛ۘ ˏʢࡰӬࢂ� �˨


৘F02৙ 
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ĶۖߌɍƼβۖȰࡱ̶�޶تহࢯӛɪ
̍ß߫â৛�ГʏnƤώׄɠ৛ĨʏnƳƦܗʭҟ৛

ƳƦͻƵǈׇƳƦŝɽѐėׇʭҟΰ֟߾Ǔ֨̏�ʭҟ̥ࡱҷҟҩЧ৛øࣱ̨ܻݫࡘׇ֫ࡘ�

õƍԳ৛ܣ�ш˺ϏӾӔ�ҨǏ֫ث��〉ԡׇӣҟ֨կ৛֨śöʽׇॳةȀӆক�ঠॳ�Ƣ

 �࠸ࡁ޸�ʃٔݷ

 
Ơ 1-40. ƣƤɚҙɍϏԋւӬɐ"޶īƕׇטӂ৘Ŀࢉޱ৛ЋδѤЕ 199@৙ 

 
ߌৡĶةɐׇկ߾n࡜ۘ޸ĮʐࡼɪϬŎЋ《؀ݭƣۖߌŴĶߓֹ ৘ۖF02৙ʚϭІטڜ


/য়�ԝࣝʏׇॳ࢚ɐ޸ʗnॳॅȀʿǎॳԖԖɐ࡜Ó֑৛܎նׇॲ९ӛࢲࡼ৛ㄧݽ�ޏܓ


ޓɏआ৛Ů�࢞Ȏࡉ�ӬɐࢭρޓܭԖӝǱ৛ࡩǓެ֟˙࢚+ސɏϠٔޅɒɣʐ޸� 
 

ɚҙɍϏ֟Ǔΰ̍߾ĶϬο२˲ׇ৛���ϬկܗةԋւׇࢭӬɐ৛ۘϬο२ׇӛɪ֟

ǓĲƤ˃Ƥׇࠈΰ߾৛ď͚ࣧैР-У�@ԾߍϐȀࣧӅǄ�ʲ٤կׇÓ֑�ӛɪڱࡤׇڧ�

》ɪ、�ׇӝǱٔٔয় 
 
�Mçׇ、�Ϭ৛޿यӾ࢐࢚࡭Ϭ、�৛�οͱ࢚Ϭ৛֑ƣ࢚ұ/�ɏॏǝӾ࢐࡭

�、࢚࢘¸यӾ৛޿ßה��
৘F02৙ 
 
�MçϬ࡭Ѥȕ৛οէˏ३�दʐ३࠷、ԑ�Ѥ…Éǭʛ&�λÓࣘ৛ȀСЋࠪै৛
Нēțैࠪn৛̦��λÓࣘ�
৘F02৙ 

 
、ԴӝǱ৛、Դ�ׇॅࠉ+ʛ࠸ڔ࡜�Ķۖߌ৘F04৙ͽࡠϦϗĿMƣ、Դ�ͣÓʛĘψׇܭ
 য়ࢡéࣛnӄނǬिׇ֨ࢉÓҟȖ৙৛ɚҙЉ͢ࡴƣ、Ƥ�ЉढÓ¹�Ȗӎ৘ނܭ৛ނ
 

�৘ނܭ৙Ǭ͏͠࡭সǬ̦�̴Љࠪ͞n৛ͣ࡭�ȢЋӎĿMט৛ȢЋ࢒�ҟӎ৛

Ȣƍҟ࢒Ћ¹�ӎ…ЋׇߖȢοէ࢚Ϭų৛Ћϭ�Ǩׇߖ৛ƣ、Ƥࡼט�Įȹȹষ
ষׇ�֑ƣ̿�ßŸ৛֑ƣʃڜĿMߡұЋ/৛ˏɐŸ�
৘F04৙ 
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ϚЏ̧ƐϭK࢘ࣻय़ׇࣧ׶ǃ৛एՇƣ߁Ɛ˒�Åय़ȥ৛Ĩƕ࡜ʗnӛɪׇڧϣेڱࡤ৛

ԾЈǬׇʁÜƣϏMçӛɪЋǭߛ৛ۖߌĶׇܘǃƤƾӔǱ৛ĶßӛҟҲáۘ�ऽ�aƣҠ׶

Շ、�৛֑ƣǭՇ、�ӝǱ৛΁̥@ɽׇࣧӅǄŝǄɪ৛ϬȨ¸�Ŋׇӛɪϳ޿�MçЋ、�

ϭɏȝĿM˙、��Ӻ�Ӻ�Ƥ։ۙয় 
 
�ׇ̦ȝȕ࢒ϭ��Ӻ˖ˏ३৛]ϬĿMՠ�ĮİӺߡĿM�ɏӺԅр৛�λࢎ࢚

n৛ՠ�ĮİӺ�n�
৘T02৙ 
 
ϚЏРĄəЉऌֹ֪Ƥɚҙ৛Ý֪ɥ�ׇд̥�ى�ͱ�ͱׇЬѰ৛ɉ्、Λa৛Ɩׇ׭Ŋϭ

+ĿMy߼ӛɪڧ৛ࢋ´ӛҟrۘ�ކ》ɪׇ、ࢭϬĂׇ̏৛@�ƕ̟ț١ैŌ৛ޙࡴΩׇ׭

ɽhয় 
 

�M̦/߁৛¼ЊM˒…ǥǭų৛、ȢЉƔnŻ৖ֹȢƔnM˒৛࡭ϭࣝɔࣛȄĮ
�৛֪ىȕĮͿ…Љ̓、ȕΩa৛ΩaɔϬࣧӛҟ�Բų৖ßÉǭ�ؚǭࡼ˒、ȕ
ʁ�Ǩࠩ޶/Ÿ৖…࡭ʏࠩİƔn৛ʏࠩİƔn৛]ϬiЋ࡭��Ăh৛Hʏׇࠩ
ұ࢒সǨ৛iұЋ࡭��Ăhɔ¸࢘ʏࠩŸ৖
৘F04৙ 

 
ʗn࢘Õࣧै࡜h֪৛]Ϭ߼ĮׇࣧैРɍϏaȵ֫ƤÀЋࣧѾ्、�ࣨΛैĈׇyࡼ

Рƕ֟Ǔΰࡩۘ߾ԖУ҇৛ࣧैРׇУ҇৛ˈऱ/Ř֫ثׇࢅ৛ैĈ߾Ǭ�、ƢǑ΀৛m˖ۛ

h߾˖Ƙऔ৛ЄøࡘࡰƤׇʭۛ�Ķ̍ۖߌƄƢƤՅӂࡘh৛ұЋةщ�ұЋή̥৛ܲӛެұ

Ћԋւ৛ٔϏख�øठ৛ɚҙՅӂܑܑܑͧۛॎ৛ۂɐή¶nӸ৛֨߅Ƙऔ৛ɎܔɚҙࡩԖ΋

 �߆߹ļϬο२֟Ǔׇ�ɏ֟৛ĨϬ֟ǓùĒׇ�Ǭߎ৛ֹƤЄ˃ܼʭ�ࣧैР̨࢈
 

1.3.2  γ࢛߾H࢛ৡ—޿यόɝ》ӛ؅ė֨Ӓ֩ѐׄɠܗɽѐĒׄɠ%وņ࣢u 

 
̫˒ŀԵƣۉ΅έ͟�৛ɠ �ࣛM॓ࡘɽ
ׇ Ɠʗ ࡲ�Ԩׄɠβٛ৛1950ʗKࠪͺĂڜ


ĸЇKࡴ� ĲɽѐĒׇβٛৠߍƜȵƾ؁ʲޙࡴѣ޹৛Ǭַ߅ߍԨʲڜׇ ɽѐĒβٛ˒Џ৛

1960ʗàȬ
վĊͅࠚоo�৛ࠟ0βʡ˖M"Ɏɽѐėׇࣛׄѱö৛̥Ծ¸ŀʮߍɽѐėׇ
qΞ� 
 

Ծƕ̟ē࢘Ƥėɽѐ֪ƤजҢ৛1970ʗK˒Џࡩҁࡓˍ》ӛƤėࣛׄ৛ד/ۅߍçеƞ
ʆαࣿࣛׄनذЈǬׇ޿यɽѐė৘ࣱ޿Ǐɽѐėǧ৙�1980ʗKࣛȄ৛еƞ》ӛ��ƓĘʗ
ׄɠɎŌׇ»½ʲߍ৛ď͚࢘޵Ԭӛ»࠺ŀ61ĲН޵Ō˨޿࠺«ࡰयǬӾڧŀ66¹о<࡮ʙࡿ
ׇࣤ ৠ̡޿यɽѐė�еƞ́؛ƞėĲ֟ý؛ƞėٔ�Ŋƴׇ̏ɽѐėࣛ ৠׄǬԜԶöछʬ�

ǬԜėƹԷӯͻƵǈ�όɝҠܘƳƦͻƵǈ�ैöׄछѩٔ»½࢝ߍࢋϐ৛�Ŋׇϭط�ʏږ

Ƥώړڜ؅љ�Ŋׇˈऱ� 
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ɣׇƢƤࢯࢫ�Ǔऔҙׇ֟˘࢈ी৛ď͚ϚЏβٛ߻Ǩׇ֟Ǔכयόɝ》ӛƤė޿޿ڝ

ҩЧڜ�ԨׄɠɎŌׇɽѐėРـ�ƜȵƴׇࢫǬ»½ߍϐٔʏژ�ږ》ӛࡘԋИࢫǬׇ@σ

֟ǓܗβړڜљׇޟΚ৛ĿMߡϬŀԵ̫˒ׄɠئࡼÁƴׇƤώ֟Ǔ҅Łڱˈ�ƣ࡭Ѥׇרߛ

�৛Еࢫ݋١ƣ/ֹ߁ƤɚҙɍϏɽѐĒׄɠʏږƤώׄɠׇ̰͟ѿनĲࠊन̍Ķ৛˙҅Łन

ŌƔԀ�Ŋ҅Łϭãׇئ҅˯ח৛=˙֨ӒनŌŕ֑ɽѐĒׄɠ�ʏיׇ�@ږα̍Ķ� 
 
��ɚҙׇ֟Ǔ҅Ł̋߷ 
 

˝�ҠȦ৙৛֬ϏɽѐࣛׄĲƢƤܘय�ǬԜ�y֨�Ҡ޿�৘ׅֆࢪ�¼यόɝ》ӛ޿

ή৛MǬԜƤėɚҙĶßЈԾϣेׇ֟Ǔ࢈߾Ǜ࡞�˙֑Ћׇࠚߦߌφ˖ר৛ࣘ׬ҟʤǬԜآ

ҙׇ֟Ǔऔҙ˲вЈԾ঄ϣד�çׇĶۖߌ Ћ 2_Ծࣘ׬ҟʤآҙآ8࡭�ҙƕβʡβٛ৛
Ϛʗަ˙ࣘ׬ҟʤƤėࡲбׇ֨ژ�ࣱآӒ˃ʵ৛ަ΋࢈ßƢƤŝ֟Ǔ࢚ĘÕ̇ùׇӛԬ�ƕ

ԾϚЏƤö࠲�৛࢘ÕآҙࣛȄׄɠĜࡘĜծׇ֨Ӓƴ̏৛֬ϏГۏ˖ӛԬ֨Ӓ́۷৛�۷ध

Ɠ̶ݴङɽࡼӒ�ƣɽѐҩЧ৘ɓ¿Ϭ३ࢹĒɽ1O৙Ĳɽѐėׇࡴय़ࣛׄ%˒৛βʡ�ύࡴ

ۊҙ؅آƓμۘǱб৛īЋǬԜׇ࢈࡞ҙׇƢƤ৛ɚҙަآ8࡭/ƢƤ˝ή৛ЄϬ©±˝ήޙ

ʃڜ�˚șƣ� 
 

Ҁǧ৛Ћ�۪ʬŲ��Ћғ1ѐʭсկɎࡘܔƤՅӂۛة৛ɚҙīЋׇ֨Ӓ˃ʵࢅßƐ

ɚҙܔĒ৛Ɏ̇ڿ३৛Åø�ֹƤ֟Ǔťࠠ͟ुࢯʛʗɽѐėׇƢƤ˝ήåƕ˝ή࡜�ǜװࢫ

ɍϏ˝ή�џ޸¿̥
৛ㄧܓ"ĂࢀޡʉЍƢƤަ˝ή৛؅ׇ˒۲࡭Љƕڋ৛MĲβʡŝࠋơ

ׇΜ͹ܗˈऱ৛�˖Ӧ¶ͷض� 
 
1. ॄ。Ӕओׇ֟Ǔऔҙ 
 

࢘ÕĶߦߌׇۖߌιࡠ ৛;ĲЕ̨ࡂբƼࡎĶßǨѴࢫǬʲׇߍ˝ήॣ࠮৛˙ࣘ׬ҟ

ʤʲ࢈࡞ަߍओ±؉͔Ǚׇγ࢛৘1960ʗK৙˒৛޵Ԭ»࠺˝ή৘1970ʗK৙޿�यɽѐė˝
ή৘1980ʗK৙�ǬԜछʬ˝ή৘1990ʗK৙�е؛�Џ˝ή৘2000ʗK৙�ࣛׄʲަ߿ߍή
˝ׇ̭@ҙӔओǱ̨̰ӔǱۛƤ৛ʽǺƢƤ�ǱĮ֨Ӓׇ߅֨ܗqध৛ۂ'βࠚڜӸׇʻĈ@

ҙ˙Ҁओ֫ओࡘ৛ǧÓÂʁ̶ङɽ৛࡭Ѥׇǈϳ�ÅƤƣеƞ》ӛƤė�ԏ�  
 

ІϬࣘ׬ҟʤǬԜآҙόИɚҙׇĶۖߌ৘O01_2৙৛ƣߦߌ ेढӦүׇՅǵ৛ܑتϬ
�ަÜ@ȵ࠮n࠮Įׇآ�࢒ҙ̭
�1961�1962ʗϭ৛ʚʗँբґܑࣩ޼ȃư΋ܓ࢈ǬԜ৛
ƕ३ࢹĒɽҩЧ1O৛ȵެ֫Ƥަ࡞Vۛ৛Յӂ֫ة�ұЋή̥৛˒nǬԜछʬ˝ήaȵۘ΋

؛ɝaȵ৛İƕе׉ׇ࣒ݔƢƤ�ׇ̰࡜৛Ɯ ִѐ˒ļǿß¿HƤώĮׄɠৠ�˖ʃƣ࢝࢈

ׇࣛ ৛ׄÅަ˝ή�Ѵ৛דç̶ङɽĲͧॳÂʁ߅֨͟ڠ৛̍ Ƅ�ұЋࡕӂࡂۓų৖
৘O01_2৙য় 
 

৛İ؛࢐৘ǬԜ৙৛İ˝ή�Ѵ৛Շ˒֑ƣе࡭nࡼҟʤ˝ή�Ѵ৛Շ˒΋ࣘ׬�

ަ˝ή৛̰MН࢚޵ұЋ/ų…
৘O01_2৙ 
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ĴϨÓ��ƓĘʗç֟ǓԸȳ1Oएׄ֨$ࢃ৛]¿�ȳŝ˒СĨE֑֬șۖ̀Ν�Ķۖߌ

৘T04৙Ծࣘ׬ҟʤآҙ৛բ޼Ծࣩȃưܺࡘ৛Ķ҄ࡳۖߌ৘1963ʗ৙ϭآßѥРόИǬɰɘ
৘½18̭৛¿ 6̭ƕ޵Ԭ»࠺ƢƤࢅß˝ή৙৛բƼ6½ࡎ­ʹŅܑަÕࢠß޿यآݴ�ҙ
И�ɚaǬɰɘϭ֬Ϗधܻ࡜ԓ、�৛ʐĮӛ࢐̈́ॳ৛˒nƕ޵Ԭ»࠺ʲߍ˝ήǬɰɘaȵ৛

İÅʢަ˝ή৛Ϗ؛৛�φе̯ݔǬԜόИ৛˒ƕ࣌ҩЧĲŀछ˝ή˒ࠖƤܓ࢈Ϗ1979ʗ΋ࡷ
2007ʗȬɚ֑Ƨ৘Ơ1-41�Ơ1-42৙���Kƣɥ�˙1ϜƤܺ݊ةщ�ͣٗ׮Ыׇɽh৛�
ŊϏʖīۛةҟࡘׇثh৛΋࢈ß》ӛࡘԋ%Ƥ৛¿ࡔܪĿ̈ۘרয় 
 

ЀΔ֫৛̦գ̦ȑϬƣɥޤ�Ѐ̈́ॳޤ�ϭ࢒৛@գϬɥ�ׇ@৛�Ϭӛ࢐ׇ۔�

�ࣗǬׇŸ…ȀСЋĮ̈́৘ॳ৙ׇ@࢚ϬЕƤׇ@…ƕԾiaɥळ৛΋nӛĸńݜ
ų৛ұЋࡼŴ@ȵ৛+�Љ̈́ॳ৛˙ɏұЋ̈́޶F�ЉΔ࢚ث৛+�ЉΔ֫৛Δݥ

Įӛ࢐˫স̈́ų৖
৘T04৙ 
 
�̦ʐʐ߳ߡ৛Ɯȵ޶ҟĽ̦࢈�৛̦࢈�৛Ɯȵ޶छĽ̦࢈�৛̦࢈�৛Ɯȵ޶

ɽѐė৛̦࢈޶�৛iט৛@ȵآҙĮø͞Ǭ�ӿŧ݅৛̦�Ϭآҙ࠭n࠭ʁ৛ࡦ…

�࢐n࡭ßࡦ৘T04৙ 

 

 
 

Ơ1-41. ࣘ׬ҟʤآҙѥРόИǬɰɘaȵ৛ƕ

 T04;pۖߌ৛Ķࣱ͎ޙήऌɽܑ˝࠺«Ԭ޵

Ơ1-42. ֬Ǭɰɘ΋࢈ßǬԜόИ৛ĶۖߌT04;

p 

 
ҟ࢒��Ĝ�ɏϭ৛ߖɔࣛȄͿ৛�Շׇࡼऔ৛Mç֪իׇ࣒۝�۝ˏؠͿެ࢒�

ӆ�Ѥ࢒�Ƥ৛࢒�ӆ、ׇҟɔ-ͯܰؠ�Ϳࡴ�ĮŸ৛ͣ޶��ӎ̴۷ƵࡴĮ৛

@ȵͿؠ৛H֪Ƶׇؠ�
৘O17৙ 
 

ǬԜ࣌ҩЧܑ1980ʗKܓCɉ࡜ƓĘʗ৛ՇۘɍƤώۘ߃৛ҩЧ1OׇئࡼE҅҅ƣדয় 
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�Mç३ࢹĒȡɽʬHұЋ࢒�ʭҟ֓ݴ৛ƣɽʬ˒नࡘ࢒Ƥɔͣ��Ǭӎ৛ɔ࢒

ㄧসĽ�࣌…Ћ¹Ѵॉै̓ҩࡿר�+ͱƣެन৛MçǬȵ࢚ұЋ֟y̋߷৛࡮࡮
Чׇҟˍϑ࢐Ӕ৛ړС50»ऴοէƢƤ࢚ŏׇ࣌݋ҩЧ�
৘O17৙ 

 
ֹϭׇƝʬ͇աয় 
 

৛Ɲß˒n+ұ݋࢐Ɲ࢒ɔ�ƣࡄ৛Ћƣ͇ա৛Ό��хȕ৛ړ8īaҙˏơ࢒�

тަ�ʏ݋৛ʏ߻βʡĮ͇گ�8Иҙß৘еƞ৙ړӂ৛H�īaҙˏÿλ৛ऋࡕ


��Տॏ݋מ࢐࢒ȕĮǬʯ৛ƣࣇ݋৘O17৙ 
 
бΞĶۖߌ৘O06৙;pׇר˖߆ࠚ৛ࣱǬԜόИ¸ρަ˝ήԾܘʲǬԜׄछʬǧ৛¿Hׇآ
ҙόИ৛+Ķß�Ŋئʢׇࣛׄˈऱয়Ǭƞƥ़۬/ߎĪӱ޿�यǬɰɘĲ�ѥРآҙόИׇࡘ
ۛƤ৛ƨަ˝ήةщࣧैРৠѥРόИۛࡘƤåަࣛׄԾ޿यɽѐėۘަ˝ήৠ�Ћܻԓآҙ

όИГަ˝ήPeƢƤ�Շۘ৛ĤmǨѴׇॣओ�֨ӒׇՅǵ৛ρ_ĶۖߌEՇϏīɚƤׇ࣫

�ڑ৛Ȅ̍̃ܗ̝ߊʗم৛̨ƕӦãׇړࡲƤࠖɝ৛̨ƾϏ±؉�ׇȵϔ̃̍ࠖ࡜Гࢃओ》ӛ

Ƥʏ� 
 
 
2. ƢƤŲťĒ֫ܗƞׇܼݠ 
 

ֹʗŀǌऋơƣȮݲÝԡܘʲ¼ַ߅ׇࡌĶࣨ˒৛̫ࡓеƞ޿य৛Ϗ1989ʗMҒ»ऴځ
220݈¬৛ƣֹƤήࠣ220»ऴׇࡘƤ�ֹʲʬַ߅ŖŒ˒৛ŀǌࣸݴڿQ̳ ׇ޿यࡘƤ৛ѿ
ֹƢƤ�ì120»ऴϭ৛1999ʗگʡŵĂеַ߅؛৛ȰʇMҒ»ऴ1,600݈¬ήࠣ৛11תתʗƢ
Ƥ¡вǬԔ6��2018ʗе؛Ғ»ऴƢƤʆ¡Ԕß2.4¤¬৛ֹܗʗࡘƤ¡вוҔ৛ǖࣗʑʢ३
1.03֭Ƥ৙Ծ216݈ځƢƤ˝ή৛˝ή¡в�»ऴ৘ޙࡴयɽѐėࣛȄ޿108�28�1970ʗKࢀ
¬৛ɍֹϭࡘƤۛhࡘׇܳࡔҙۘ߃৛ÀЋׇֹוőʷö৛ㄧܓÓ֑աࠞוƤׇϳࠄ� 
 

�Mç޿यɽѐėϬ�֭Ƥ216݈˝ή৛࢐࡭+Ϭų৛ÚЏ+Ϭ216݈৛࡭Ϭɽѐė
ׇ¡в৛ևҠ̘࢐࢒ήࠣǿʛ֭׆৛ˏǨࡘҙ࢚Ĝǩͱࣻͯࠞ޶৛ƕԾ࢐࡭�ǿۛ


�ة৘T04৙ 
 
�ֹÚ޿�यɽѐė࢒সǬ৛ǿʛ�Иަ˝ήͯ৛ο�ИɔӝǱͯ৛࢒+ϬԾ/ο

�Ɯȵׇׄɠ৛ұЋɽʬn৛ɽʬұЋƤώۅߍ৛+ұࡕӂ֨֩�
৘B02৙ 
 

                                                
28  3ȕC�-ň���Ğ�z《 220 ȝDɊ 2.4 BD��ȦŅĮ¢�Ș��ƵɲǄ�ǝR�

http://www.goldonwasteland.appledaily.biz/development�2018.12.20Ŋɸ 
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ƣƤɚҙɍϏȵƞƢƤަ˝ήׇ̏Ĉ৛ϲ̍ࡻßՅǵ৛नɍɽѐę̇छʬ8࡭βʡͺĂ

Ƥ৛�ȀƣƤ¡३ԔϭÓŭ৛ĤmȵƞƢƤɉƕ˝ήۘӝࡘׇܻࣗݠܼ݋ȥ¿ܗԨβٛ৛ڜׇ

Ǳ৛@��˖آ࢈�ओμ৛[&ļЋՅǵƤ͸Ķ֑αࡪ�� 
 

˝2Џ؛࢐ұ֪ƣܻࣗų৛֑ƣԾ/H��е࢒ƤΥࡘ�࢒ʖʐ...߾Ϭׇי࢒�
ή৛Hɔ߾¤݈Ⱥۍų৛Hhǫ+ұ̈ßHЉ࢒߾সǨࣄ�
৘B02৙ 
 
˒ʛ̭�ަ˝ή৛]ϬܲʕʗM˒H�Љ࡭iߡοէϬɽѐė৛i࡭� �˾
৘B02_1৙ 

 
Ƥώɚҙ҅޿ڜयɽѐė�ՔҚछʬ�е؛ʛѴׇƢƤ˝ή৛ҔࡉŅࣛׄзҒ»ऴׇ˝

ή¡в৛޿यɽѐėԾ216݈¬৛ǬԜछʬԾ2,200݈৛е؛�ЏԾ1,600݈৛е2؛Џׇ˝ή¡
вЄԾ;३৛וɍ࡜ʗόƭ�ܻԓ̨ۖǬƞطܢƶׇौԔƢƤ¡в৛ަ˝ήۖɍϏƢƤ¡вׇ

ӅĂĿ߯6řऑࣴ�έ͟छʬׇĶߌ ৘ۖO17৙ՅǵƤ؄ޡ৛֬ϏǬԜछʬׄछ˒34݈5ࡥࡐKV
छöß৆Ԝࠬ३Ǜ߾छ̰৛߾ࡐछׇࡼڜڧƢƤ¡вܑՇަǛ`৛ʛ&Ϭ¿HŘƝƢƤ¡вׇ

�Ĝ� 
 

�֑ƣǬȵ࢚ˏʉЍn˝ή৛ƕԾ֑ƣࡘhկ࢚ϬұЋ@ĿM�/�֑ƣ֫ةϬɏ

Ƥ"Ǭ\ׇࡘ৛࢚Ϭ֩֐ࢽƣ�ׇ৛ࢯ؞ϬβʡЋުú�8VۛŸ࡭Ѥ৛Ћ̴ثة

Ћų�
৘O17৙ 
 
》ӛ�ʏׇࡘƤ৛֬Ϗׇ֟֩֨ࡔܪǓ৘ै、ĲƢǞ৙�ѳkׇĆĂоO৘ۛࡘĆöȹ

ऋ৙৛ø�Ąܗृׇ̋ࡘ@̴ӔǱ৛ةةƕࡘ̥ࡱڋƤׇʭۛݠܼܗ৛īЕ̟߿޶ƢƤV॓֨

˺৛Гφ৛ܼʭƢƤƣŲ@ިךEЋÝĿƠ�ƢƤͅࠚȯԾҢƢƤÝׇ׌ЈǬ͵Ǻ৛±Ϭࣛͣ


ࠀǬɭ�تρɢѠ३ׇƬӎ৛Ƥώ�̬ࢀ৛Ӧࠞࠏ׬׭৛ÅƔǐŅ1ةѐʭсկŝҩЧկ৛

ǐʖ˒ׇޡƢުщhկ৛Mաĵϗ˒ࣛׄɽѐėׇƢƤ˝ήĲƤ�կު¨৛ȀҀnƔΜh৛ĵ

˖ЈǬׇւ׌�M�ρåǇɎয় 
 
(1) 1996ʗ06Њ18ϗǇɎয়޿य࢛ǬԜИ》ӛʭۛࡘƤࡲϗÅࢅѐۖ��ʭ࣒ӆɟ৛Ɣǐׇʭ
࣒ӆɟԾρ�ɐ৛ּ̡Ϭֱׇ࢛ݴЦ࣒ࣂʬ̨׾׼ʬ̰Ծ29� 

(2) 1999ʗ08Њ11ϗǇɎয়޿य࢛Ǭɭ2ࠀĘ2�ǬƬӎ৛Ƥ"Гƣ�Ȭϭܑ࣮ޙƔǐ৛گʡ
ɉKԾ֓ݴ�ࣧѾƔǐܩ�Ƣώ30� 

(3) 2005ʗ08Њ21ϗǇɎয়ަͣ׎Ƣ֫ࡘׇ׬৛࢝ڥеƞ޿گय࢛ѥРИ޵Ԭ˨࠺ࡿࡰɽƤ৛
नځذЋ1,800ư31� 

                                                
29 �âǹɗ�¥âɵÊ ȸȡâǃǄ� Ȼʋ«ƄŁMɒŪŉɫ(Ļ�Õɉɏ����Ĵ¢ǔ 14ƙ/ō�ǫȷǺ�

1996.06.18  
30 �Ȼʋ«Îɋ� ǫÞ0�¥����Ĵ¢�1999.08.11 
31 ��æȭë Ƹđ�ǀ Čý«Îɋ��ȋƫĴ¢�2005.08.21 
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3. ɽѐėׇࡴय़ߍࢋ࢝½«ܗϐׇۅߍ 
 

ɔ޿यόɝƤėۘ߃৛ƣǬ޹ѣׇɽѐėࣛׄ%ç৛ϚʃЋ�Üׇɽʬࡴय़޿यƤė32৛

1980ʗK޿यɽѐėـߍ৛ࣛŵ/》ӛƤėɽѐĒׄɠׇʟʒ৛+ͬࠪ֨̏y֟ܗ߼ǓҩЧׇ
¹औ̫͑ࣁ�ǬԜԬӛɽѐė˙݋ـפԶöׄछʬׇ¼бՋƗࣛȄ৛ßе؛�Џ�֟؛�е؛

2Џ޿�ǏɽѐėǭՇҚ͸ήܘׇفʲ৛࠭n࠭Ǩׇɽѐėࡴय़৛ɍϏƣƤɚҙ؅ܗė֨Ӓ֟

ǓनܐЄǬׇ߾Ē� 
 

ɽѐėׇ֩ѐĲʬȵĶß֩ѐϳҚׇˈऱۘЋ̰�Ŋ৛ࡼĮԾρࡉǨׇڷڌѐ�Чοѐ

ɽʬࣸڿǧ࣢̨ࣚآ৛֑C޿यɽѐėࡉMĒɽĲछȕɽѐԾǨρ�ĶߛۖߌԾ৛»Ń_Ϗŀ

ēʆׇSѐƣеƞـߍɽʬ৛��еƞұЋؤή�ҩЧֲƣֹƤ৛� ֪ǧĆ࣭`@1̥Е৛

�ГƣЕƤïࡱǮǨɔѐѩЉ� 
 

ǧĆų৖ЕĆұЋų৖ЕĆ+Ϭ֪H�ܑʂ»Ńׇ࢚࢘¸࢐࡭ЉĮĒɽʬ�ৡߢ�

@ų৖…»Ńـߍƣŀēʆ৛ɽʬـߍеƞگ৛ؤήϬߢږڼৡұЋ̦ږڼ�еƞ
۟৛ҤЧ¸ֲ̦࢘ږ�৛ׇ֪@֪ǧĆ৛Ћ֪ЕĆƂৡږЕĆׇˎࡸİږǨɐৡ


৘F02৙ 
 
ʛ_Ķ؄ޡۖߌɽѐėׇɽʬऌֹ֪Ƥ@ׇ̋ृ��३৛�ώनЕƤ@ǨĜަ࠘�ׇ͇ۖ߻ѡ

�৛2ώनЉॆˢɽʬׇҩЧն「ަͰ΂৛ƕҀɽʬٮ�ЉɉɽhѩЉ©±ږƣƤ@� 
 

ƣƤɚҙ=Ћɍɽʬࡴय़؄ޡέ͟৛ߛԾࡘѐטǭńॏ�ή̥Ћ࣮৛øࡘ�ƤԖԖࣜۅ

ܼʭ৛ЏˎƤώׄɠɔˡषׄɠɽѐ৛ʷࡴɽʬ̴Љʏnࡴҁ�Ķۖߌ৘O17৙M޿यŝόɝ
¹ėաĵ2Ѵ߾छ ৘̰S/S৙ܙo৛˒n֬όɝėաĵ̥÷৛ۅߍƣόɝėʖƨࢪ�Ķࢩ߁ۖߌ
ʉЍաĵ߾छׇ̰īƕƣϏ�߾छ̰nׇߖ৛ɽʬ̴Љn৛छö̴Ǫų
৛ƾϏׄɠज֪޶छ

γέ͟߾छׇ̰̈ӂ৛࢚ܗЉėɚҙĴɍ߾छ̰ࡴय़aȣ؅ė33ׇـǈ̪Շ�Ŋ� 
 
�Mç̦�ƣ֫ެࣱܻ৛̦࢚ٔßㄧসϭ�̴ЉÓ़ǭ৛࢐࡭Љΰړ߾С৛ߢұЋ

̈ßߡ৛��61˨࠺ࡿࡰ৛Љ˙࢐࡭ӛࡼڜ࢐࢒࢐৛ұ@̈ßݔ࢐࡭/��छʬ�

৘O17৙ 

 
৛ĤmЋϣेׇࠥࡴϐׇʷߍ½«ĿM̍ĶßƣƤɚҙɍϏɽѐėĲƜȵƴئࡼߦߌ˙

̨̥Ĵɍׇـǈ৛]Ϭˠ +ǳऑ݋�Ŋئʢׇսࠆŝࢭە৛oḀ̏ࠥछʬۖɍ»½ߍϐʏn

ϐ৛ƣߍनɍՔҚछʬޡƤώKׇࡄǜ৙̍ßѺ̋ৠĴɍओɪैװनh֪৘Ȁƌय�֨̏ࠊׇ

                                                
32 q。ǷĔT��,īȻʋƴơƵȋ¿ƪ���ǔ�ɳǰ	ȿǎī 1953Ù 12ļ
�īĳĖʃƯ�TÓȯ�� 
33 Ȟ{ƵŎ1¯ 1989 ÙvaÓû�ǆbĈ」vʆġ`ɊʆāȿáŎ�Ö^�Ȁ�ġ`ɊʆāǏƱ8Ǵ�ʓƅ�

hêǯvʆ、ƮȿǎƵŲʍ�Ȝďǖ�ɝ�ɊʆāĈƗ	ȣĨƓ�2015: 58-59
� 
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Ιέ͟छࢉҙ֨जҢׇǭʖ�৛åĄαܗϬƜȵछöه�ǜ�ĻװǓ֟̏֨ܗߍϬĴɍʲه�

ʬׇۅߍ� 
 

�30ʗn৛ΰֹוׇ߾Ǭ…ɍܑ̦ʂЕࡂn߳৛ֹՇ�8ƌयׇҩЧ৛̦+Ϭ̍ß
ˏ̎ɍ৛̎ɍ�8ɚҙ…̦+ࡿר�Ȣ৘͠छʬ৙ɔƣࢠࡐ��ߍ޶࢐࢒छछڢ৛
]Ϭ࡭�ʃ1ׇ̥ࡱڜα…̰MߡʏږƤώڜԨׇڵј৛̦Ϭ�ĿŎ࡭ׇߛ�৛]
Ϭް�8/ࡱ»ȳ৛̦Ћϭ�+̍ßˠެ+Ϭˏ�Ȧ৛]Ϭ߳ƔnİԾ/ο२ŀԵ

ׇʲߍ৛۔αׇ߳זץˏ࡭Н޵�
৘O17৙ 
 
��Ϭ࡭ߡϬƜȵׇβ̦ٛ�ɔ�Ȭ޶৘έ͟৙৛̦ࢎ�ЉĮ˯ەßʠ࡭�βٛɍ

৛̦ݔ޶ȆßʠЋʔúұЋ…ǬԜछʬ׆۔�̦ एՇˏ�ृ ৛̋]Ϭ̦ࢎϬ˖έ ৛͟

ƕԾȢϬҙ֨ˡषׇ֪޶Н޵�
৘O09৙ 
 
�৛ַ߅৛ɚҙɍ֑ࣛׄׄ ߦߌ˙�̦द͊͟¸Շׇ̨̥ࠥĴɍׇـǈ৛Љַ߅ׄࣛࢭޠʏ

Ƥ�ܗ
Ɯȵβٛ�ޠƤώŅɢनׇˈऱ৛oȀɍϏछʬ̨ɽѐėׇέ͟ʢ৛tЋ̰�Ŋ৛ѱږ

ώ/�@ˈऱ
%ࣝÝʴ˖Ǳ৛ŊϭǨρɚҙЄԾƣׇ̋Ϭ৛βٛࡨܗࣛ«ׇ߆ࠚϣܗ»ʖׇׄ
ׇ߷य़ׇ३ʢƢƤÝ֪ն̏৛ӦÀ֟Ǔ̋ࡴϐߍ½«Ϗݴה�ėƹַ߅�Ļǧ৛֬ϏЕࡿٞۥ

Ķࡂ޼=ۖߌį࣢וׇࣘ࢘«ܗЉ߻৛Ȁ֟ǓˈऱߑXɀШЉ৛+į࣢וܗƀ_Ȁ Ҹ�ŀछ

̨ैछѐׇۖߡϣЉ৛߁/ߦߌࡼࡨßɚҙߛԾҫٛࡨࣛ«࠭߆ࠚׇئࡼϣ৛ɚҙ࠭۷֓˲ߑ

Xە˯ܗʲߍʏnׇѿࠊˈऱ� 
 
2�ƣƤɚҙɍ֟ǓҩЧׇ̍Ķ߽߁ܗרߛ� 
 

ɽѐėĲ»½࢝ߍࢋϐࡴय़޿यόɝ》ӛƤė˒৛ƣƤɚҙɍϏ8࡭ʲߍϬŎɍϏƤώ

֟Ǔ֩֨ˈऱЋ�Ȭׇζ̍ʢ৛ʖϭЉֲ̋Ĳ޿ȼҚ��ҟࠠ�Ƥ˃ٔ֨Ӓ֟ǓࢭҚ�कط�

 Ēয়߾ׇ
 

�ƕԾ̦ࣗЏƣ޿ȼƤώׇ֨ ৛̏Ǭѓˍçͺ¼ʗçׇӛɪׇ̃「࠷i֑ƣnҔɍ৛


���Ѥ׆�%Õ׆ɍϬ��Ѥׇ৛ڔ৘O09৙ 
 
�̦�ɏϭ�Ęʗ࡭טȕϬn�Ĳׇ৛iخēक�n৛ή޵�࢒ȕ৛خϬЂ̝ߊׇ

ׇϭࣝɔǿ/৛Ȩ¸ұЋ޵ēक…࢒�৘͠Рĸׄछʬ৙ՋƗ৛ՒҚ�Į৛ο�Љ
˃̥��ҚӔƣެन৛ï࡭�ʏГnׇĘʗ৛̦ �ׇࣧैРǬѓЉУ �҇
৘O09৙ 

 
1. 》ӛҩЧँԝңŌǧΤμ 
 

৛Ȁ߾ßׇΰר̍ ӒƣࣸƤ�ׇ@�৛̰̋߷ßׇ֟ǓҩЧ৛�Ō֬֨Ӓ֟Ǔ֨ה�

৛̍Ķ߃ԋѐׇ֨֩ԋҙۘܗӛӒĂ޼ĲׇҷɹҩЧٔৠɍϏ˙1̰޸ך�ࡿҚ ोμׇřط
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ׇϬ৛ƣӛन޿�ȼßӛӋू߾ׇܫĒ�ԋւࢭĲॳׇةӬɐĲǳऑƣԋڢ ׇӛӋƳƦ�ɍ

Ϗ》ӛׇҩЧ৛Ķۖ͠ߌÓŀԵӛɭĶ়ԝׇʏĂ৛ԔԝӋӔ֬ĞˍēӔĂ৛》ӛׇҩЧ+ँ

�Ăßӣҟ�ƾࣺآयɽѐė�ǬƞɽѐėׇҩЧЉँԝңˍē޿ԝң֬ĞˍēʏĂ৛�Ϭ݋

ˆkɷ�ʏ�ʐƣ》ӛӒĂ�ƣ׬؀αڢ�Ώॳׇܰ@৛tȶϥ޿ȼßͱαʭҟׇ̃「�̍Ķ

ßӛҟू߾ׇܫĒ৛ܣ�ࡉו@ļƣ》ɪ、Դֲ࡬৛Ҕࡉऔ޿ȼßয় 
 
ڢ�Љƣ̋৛ƣׇ̋Ϭ̦�Įӛ࢐αࡉͱαʭҟ৛ұЋĮ̈́ॳׇ৛H�ɔҔ࡭��

ׇ@̴Љƣ̋ų…ƕԾȢͱαʭҟ�Ϭοǭ৛+�Ϭο��ě৛�ЉࠬࡼĜ�़࣑
Ÿ৛̦ࡼ޸ǿʛѴų�
৘F04৙ 
 
�৛̈́টׇܰϭטɐnࡉ৛ʖʐ̦�Ҕࢫ�Ӳ�nׇʭҟ+ˏƐ࡭��̦�ɔҒǭ

ʛ&࢚ƣ࢐࡭৛ا˜Ӈ̋৛οоҷӔ࢚Ϭׇܫڂ…Ȣ৘ɽʬ৙࢚ �ͱ৛�ͱЋұЋ৛

ॳǿ�Ϭۣßřࡿ৛Aস࢚�λࡴn…ॳ࢚҇οէ৛ɏॳ࢚Ϭοէ࡭Ѥ҇ �ͯ
৘F10_1৙ 
 
Ŀࡼڜܦ৛ֹࢫԾ˙ɽѐėͱÓׇҷҟҩЧदʐƐߛĒ৛߾ȼӛƹׇ޿�Óӛׇԋҙ˙ӛܦ)

�ҩҟׇܫЋू޸ोμׇࢣׄ۬�݋âূřয় 
 

�औۣ৛Ћϭˏ�ࢫˏࡿ�ř࢒Ћ৛࢚ެ࢒य�Ǭƞ޿�̦ࣛßެ࢒ɔ़ͯ/৛@

࢚Ķ�/ॳ˫সЉĶ˖/ৡڢ�+ϬұĜоų৛ұЋ֪ų�
৘F05৙ 
 

ߌʭҟͱαßӛެ৛L@ΝˠӛҟׇҩЧMĲॳॅׇ֨ș֟Ǔ৛ҀǧĶׇܫ¼ß6ू޸

ۖ+;ĲӛӋƳƦ৛ǧӛׇƳƦҩЧϣे�॥@�》ӛׇƳƦͻƵǈбΞĶߡۖߌӂІƕǄࣧ

ɲǋ৛ǬׇࢭƳƦԌӔßӛ�৛ɍϏ》ɪαͧڢΏׇԋҙۘ߃৛ܲࡸßࠪǬै�ƳƦަͩࡴԋ

 ɔǇʭΆǱ/য়ڢ৛ԋ·ڢ
 

�ƳƦϬɍ̦࢒��ԋ̥ࡱڢˏǬׇˈऱ৛Ћϭ�ÓĮŻ৛όׇڢȕ̴��ԝҟɔ

Ǉࢽ/৛όׇŻ�
৘F03৙ 
 
�H�Ћϭט̦…Ÿ/ࢫǮƐڢŸ৛͖ڢЋ͖ࢎ��ʠшڢƔn৛¸࢚࢘ϬɄձ
֣�ǌޥ܌৛ԊԊׇ…
৘F05৙ 

 
2. ǬԜछʬɍӛӋࠚӸ֟ܗǓׇˈऱ 
 

ՅߨϬƣǧӛ࣫࡜hѐ̨》ɪȬͧڢۅॳׇԋҙƨ̍Ķß৛ֹǬԜछʬׇࡴÓҟĸǄɪ

Į৛ɓࡴ৛ɉǬɏॳआ࢚őݴҟĸࡴßछʬËĨ֪ҟׇ;ۖߌϣेӬɐ�ʛ_Ķࢭǿ˒৛ॳݔ

¿Ϭॳܰ৛ˈऱßƤėׇԋւㄧǬ৛̈́টׇܰĶۖߌ৘F10৙;Ĳƣछʬݔǿ%ç৛�ϰׇট
ॳܰĿ�ęо৛֑ƣ�ϰ�ʛĘоॳܰ৛"޶Ķßछʬׇࡴҟˈऱয় 
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�৘छʬ৙ࡴҟĸ࢚ϬMçЈǨॳׇƤώų…Óҟĸ+Ϭ�Ѥ৛̦̓�ׇ̈́ॳ࢚࠺
ύͯˏǨ…̦�ɔêǿƣȢׇǄनڢߍ^࢐࢒৛ॳ࠺ɔϬ˙ࡼ࢐࢒n �ׇ
৘O01_2৙ 
 
�छʬƕԾ޶ËĨ৛޿ȼȢׇҟӔ৛טȢࡴҟĸׇƤώ৛̓ॳܰŸ��8̥ॳų࢚

őࡴĮ৛Ȣ�őࡴĮɔƔ�nų…¿α࢘޵》ӛׇछʬ࢚ģȳˏӦŸ�
৘F06৙ 
 

бΞԋѐ2017ܓ1998ۇʗ20ذڎʗׇࠚ߅ژφ৛еƞƤėটܰdŀԵׇࢭ֩ڳҔo৛ŕ֑ó࣭
ǜMĲࣗЏװׄࣛذĶǬनࢅʗn࡜еƞӛɪ࠷৛1998~2017৙৛Ŀ۷ۇĈ৘Ơ1-43ৠԋѐ࠱ׇ
ҩЧЋ࣢৛ƐޟࢫΚƣƤ֩ѐ� 

 
 

Ơ1-43. 19982017ܓʗࣝеƞƤėটܰdŀԵׇࢭ֩ڳҔo࠱Ĉ 

 
Ķۖ͠ߌÓ৛ǬԜछʬǧӛځƣ2ĘʗçࢎϬ�Ǭԋǈ৛"޶ϬěFॳׇԋǈ৛˙》ɪ

Ĝɏϭɔßԋǈ৛ɔЋځÓӛ٘ىɏ݋)ࣗ­ܗ�Ɣ̝ɏϭۖߌӦׇҟƹ৛Ķٲß2ĘǨٲ¹

 ěFॳয়ׇۊ̥
 

�Mç࢒�ƤώϬ��Ǭԋǈ৛ŀछǬԜछʬ࢐࢒MçϬěF৘ŀߞ৙ׇǬЕՙ…
Mçެ࢒ӦөʁˏǨ৛¸࢚࢘Ϭ؀ݭ…३`ʁˏǨ৛ˏǨॳ৛࢒ϬMçϬǬԋǈ�

৘F05৙ 

 
Ķۖߌ;ĲɏॏԯӾ±ϬĶß३ࢹĒɽͱαࢯࢫɣʭҟ৛˒ڜǬԜछʬۅߍԾ֓ݴӿͱ

ҟ৛ɉɏॏǝӾޙࡴΰࡿ৛ΰԾ߀ה�Ӕڜछʬʠ�Óӛ�ǬԜछʬࡴҟ़ׇ׻ĞɪƕعǄδ

̟Ҳá、ɪ৛ʃ̥ࡱϣेׇӛɪrࠄ֑ކয় 
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�ǬԜछʬࡴ��ҟ़׻৛ࣧӅǄعÓӛन�ę¹׆»ɖ৛ع��̥ࡱǄδ̟৛̓

》ӛׇࣧैР࢒ࡲ�、�৛ӔǱ׆�Ǩ»ɖ৛Ӕͯ߾Ǭӛ/�ƕԾ࡭�ҟ׹ß࡭�

Ǆࣧ৛࢚ЉƔӔ�ƔӔ֩֨࢒�ҟڃų…
৘O17৙ 
 
�KɚaҠȦׇɚҙ৘O09৙;ßɏϭ�ŝ֑ƣׇӛɪڧȨ¸ΰ޿৛؅ȕӾĸēɪMçԾ、ɪ৛
Рैࣧ�ڱࡤ৛ēɪӛӗҲá�ӛɪ߾ΰڧӛɪ̥ࡱǄδ̟عɐ100»ɖ৛छʬׇܓԝओӛࡤ
У҇৛Ӭɐ्ׇ、ͺذßόɝӦƥࣝݾ��ʏࡼ�Į؅ȕӾēɪ=ЋղۄӒĂ৛߃ۘܣ�৛ղ

৛ƕҀ、Դׇڢɪ̨؀२�͑׬৛Յӂƣޙࡴ�ƣɂʮׇ、Դ޶ƣ1,000»ɖ৛जځʢࣗڢ͑ۄ
ӝǱø�ʠɢ؀२ׇढÓ৛ˈऱׇɢन��ϬӛƹƤࠈ৛+ה͸ޟΚßज޶、ԴƤ˃̴۷ޙࡴ

ׇղۄσĒ� 
 

ɍϏछʬͱҚׇˈऱ৛ɚaҠׇܘĶۖߌвǧЋ̍Ķ৛;ßՔҚׄछʬm֪ЫҸֹȐD

াԶ৛एՇוɍՔՌׇҩЧɐ8৛]aƣׇ࣫࡜ɚҙ�ϭĿۣßطҚ ՔҚׇřࡿ৛ȵެׇ֌

�ȕÓ֑Է়ׇԷǑৠĻǧəׇ࢘Қࣰ�ࣽػ֛Ћϣेׇΰ߾৛ɚҙ̍ßǬԜ�Ҡ࡜࣫ܘकࢭ

 য়ܔǬҚ�ˈऱҟҚ̰¶ࡴɐ��ϥ࣭क৛ͺӰĿ۷ĶßछʬͱαׇʭՒ߾
 

�ǬԜԶöׄछʬ%˒৛ׇ̦ެ࡭�क߾ࢭɐ/৛ЈǬׇÕֱڧƣНϣ৘͡য়όɝ

࢛Нϣࢪ৙৛Нϣधόɝ࢐࢒�क৛ࡼ/Нϣ̦࢐࡭�ɔ��क৛࡭ϬұЋछʬ%

çұЋׇ1�
৘T02৙ 
 
�¿α�̦�ƣ̈́ॳׇϭ�৛࡭ט�छʬ৛ǭطϬ��হׇܫ޲…ұЋैׇϭ�Į
͓Ȣׇǭط৛ǭطǬѓϬহׇܫ޲৛¿α࢒�ɔϬҤЧ…
৘F06৙ 

 
ǬԜछʬׄछѩࡥࡐڒछößŅƤׇ߾छ ৘̰ࠬ३Ǜ߾छ̰E/Pࢠ�छ߾छ̰D/SĲ�Ѵ߾छ̰
P/S৙৛¿ ࡐÓ34݈5000Tձछö࠺ڧß৆ԜE/S�ɚaǬԜछʬϑׇĶۖߌ৘O17৙;ßয় 
 

Ō৛НēțैϬĞēŌ޵26оɔНڧ34݈5৘ęTձ৙छ࢒�ƌयҩЧ৛࢒ߡ̦� ৛ׇ

êǿҲß࢒�৛Ǭȵ࢒ت�Ľ�ैÖۥ
৛ࠬ80ࡼÕࠉ�छڧɔНēै࡭ѤŒ�Į৛
�Ѥ…ै���ɔϬ߸ڧ�6ڧ�छ࢒यų৛ैÖų৖ࠬ३ǛϬ26о৛Œßۥ�࢒
य�ύ৛ɔ+ƌय�ύŸ৛࢒�ƌयǨǬiࡿרƂৡࠬ80ࡼÕࠉų৖
৘O17৙ 

 
3. ӾҷׇҩЧ 
 

֬ēܓĞׇеƞ》ӛƤʏ৛ȹʇ݋Ǭƞɽѐė�Нŝ޿�࣒ࣂयɽѐė�еƞ́؛ƞė�

֟ý؛ƞė৛ɽѐė½�ęȵɽʬׇ֪ҟŝͱҟϬȀe֓ݴৡ࢘ÕɽѐėׇۅߍϚ±Ϗ֟y

ӂٞ޹àࡼ࡮%ç৛ø�ɽѐėׇҩҟ֓ݴʬߍϐܚ۔৛הß࡜ʛʗΰŹҩҟߍ֓ݴ�৛Շۘ

ɽѐėϑׇĞɮӾ�όޜӾޜ۔�Ӿ�ȺРӾ�ǬƿӾ޿ܓयӾׇǬɏҷɹϚʃࣗʗĶßƐࢫ

ׇҩЧ�ɚaϏ޿यɽѐėϑׇĶߊۖߌ˖য় 
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�ҙƜ77ʗׇّ�Џثh৛ǥțήî%˒̦�ɔÅ+ұЋثةȕ/�ɔϬϚЏµϭ

�ڔࣽ�ܗɔ˙Ҁ ύ৛̝ߊׇ৘O06৙ 
 
�ƣɏॏǝӾMĞұЋˈऱ৛ɏॏǝӾMē࢚�۷ة৛y֨࢒ҍ࢚ࢎϬĿMةщ৛

ß̦�ǬԜИ࢐࡭ɔޙ�/�
৘F02৙ 
 
ĶۖߌɍϏҩЧ˲ׇɽʬࡴय़Ƥώ৛̍ßϖՅöİՅǵ৛Ŵßɚҙ޿ȼßׇҩЧն「৛Ķۖߌ

ĴϨɽʬʐÝ֪ǩࣝ��ͱαʭҚܗʭҟ৛ͱαϭࣝ��ࣗ৛ĘʛÕ࣑ßĜɏϭ৛m˖ĵڨƘ

औ�ʭҟׇूܫЋׇϬ�ӦŠŶܫ�˨͸ܫूة࢒ܫ়࡜
৛ۘҩЧׇӸ़ǨϬ8 ɏƴɽʬয় 
 

�ЋदʐˏǨׇЧοʬ�छࣈʬ৛ʭҟɔЉͱ৛�ͱ৛Љ》݋ǬƭӾ޿�यӾˍ�

Ӳ৛ЉҤЧß֫ࡘ�
৘O07৙ 
 

όɝӔڜҠȦׇ�֫Ӿ৛ɚҙ޿ȼࣽ�ࣰȕӾެׇॳЉՅ֬ƤϽς৛ּ̡�Ӳɽʬ�ͱʭҟ৛

ƕԾɽʬ֨֩ज޶Ǭ֪ࢭҟ৛ɔ޸�Ћѿʐׇͱαҟ৛ּࠠɽʬЋĿ۷øǛ̶ßƤ�Į৛Ɏܔ

ɚҙ�λॐ֪ǭՇ7ҟ�Ļǧ৛֬ ϏŀԵҷɹӔࢭÕ^�ƨࠂ�У̢Ҋ৛ƣ-țϭҷҟӔࢭɏ�

ͱҩö࣭`৛Ķۖߌ৘O09৙͠ɽѐėʬŲʖϭͱҟएՇُņβʡ޹ȬׇαӔѡӹ৛]ǭǭͱ
αׇړСϬҩЧկүԢƣӾʞ৛˱࣭क˒ҷҟҲá৛mүׇذҩЧǬࢭͱÓ৛ΤμनذЄǬЄ

ߌӬɐ৛Єˈऱßο�ӛӋ֨̏�Ķࢭ৛��টܰࢃ ৘ۖF10_1৙͠ Ó޿यɽѐėׇʭҟҩЧ৛

ʃ̥ࡱ》ɪ؀ׇݭǬ҇ࢭ;য় 
 

�Ȣ%çϬׇ״çϬ%࢒Ē৛ٴѤ࡭़׬؀৙ݭ�৘࢒ …Ēٴ࢚࢘¸̼�ࡌࡌ࡭�
Ӓׇׇ״�৛֑ƣ�Ϭ…ұAস৛ɔϬʭҟīƕЈǬ�
৘F10_1৙ 

 
 ƌयҩЧܗҚط .4
 

ɚaƣ޿यɽѐėϑׇĶۖߌՅǵƤ؄ޡ৛ÉǭНēțैŒ͍৛޿यɽѐėׇʭҚˍ޵

Ğो৛ۘē࢐ׇǬƞɽѐėʭҚोࡼn৛ٔßǥǭϭеׇ؛ʭҚˍēो৛ο�》ӛ؅ėׇطҚ

ťࠠĿ̈ۘר�aȵܐڥĒɽʬϑϏϬڜʐۣßĒȡťׇřࡿয়�ƕԾļ޶शैोࡴn৛̦�

�Ȭׇۣß�
৘F02৙Ļ�Ķۖߌͽࡠaȵ࣫࡜Ћڈѐɽʬ৛ܲैŌŒŌaȵ৛ڈԗɽʬׇ
 ৛ӦӦˈऱ֨Ӓťࠠয়ػϬՅғׇ৛]+�λࣛߡn৛एࡼřЉोμܒ
 

�ɔϬο�ɚaׇǛöų৖ƕԾο�ɚaׇ֟Ǔ࠭n࠭ٺٽų৖�ɽѐėҤЧࢎϬ

ˏƐࢫų৖ɚaťࠠЉЋˈऱ৛ϰ�Ћϭ�ų৖ࡿřׇࢣࢣ…�۷̶ࣛṋػ৛ܒˏ
ՋƗͱαׇʭҚЋׇࢣࢣ�Ћׇܒܒ…
৘O06৙ 
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ҠȦׇĶۖߌ৘O09৙ߛԾɽѐėɍ֟Ǔׇˈऱď͚طҚ�ҟࠠ�ƢǞŅώन৛¿ ञĂܗƌ
य+ˈऱßɚҙׇ֨Ӓťࠠ৛ɽʬׇࡥࡐʏƕѩÀࡓࡺЉ֩֨ञĂMĲ`ाƌय৛ҠȦɽѐė

ǧŘ࢐ׇa̭औMˣĶࣗЏׇञĂΈϮ৛�˖�Ōʬώ͇߻� 
 
5. 7ҟßܑnҟׇΰ߾ 
 

ƣ࡜KĒ»½ߍϐܑnҟɒГϲĲ%ç৛@�"޶Mͣ7ܓƤ�ҟɢ৛m֪7ҟԾ֪ҟ

nӸ�ͣ޶"ׇ 7৛ɓ¿ͣß�ĸǿ7৛ί࣢ȵ @ĸׇ�ʧܗʖȦ৛Ϭजׇޙࡴࢫ̐޶Ǭ1৛

 ϣ͠؄য়؊؄ߧtЉßʫެࡎࣗ
 
�ϭ࢒�̦գգЉĮ޿�य݄࢐࢒ݣΣٕ৛ږט؇ͱ��2���Ɠ৛ͣ޶טũ�

�Ƥώ৛Ŵ޿�य݄ݣ৛ͣʛݶ�ʛݶĿMͣƂৡΣטЋұЋ৛ұЋɔ΁ʛݶ�


৘F09৙ 
 
Ķۖ͠ߌϚЏɒՅܑnҟ͸ٞϭ৛ȵȵ̭̭׈Ϭॐܑ֪ȵ̨½ׇ֪7ҟ৛Ϧϗ7ҟׇť

ŋׇҟ7৛ֹ݋य֦『Ɇϑׇ֦『7ϬƣƤ޿ǿ৛ܩӥچࠠ Ƥ@ЉձƤß֦『7̶ҟƔȵm �֪

 �ΰԾܑnҟڊڊĶҩЧ৛̴ࢅ˭�߾Џ৛ƕ7ҟׇťࠠΰ࡜ßה
 

�ȵެ࢚ЉЋ�ĸ7ų৛Ғ̭@ȵ࢚޶Ћ7ų৛�ՇiұЋƤώžҟ…Ћׇ@Љࡼ
ԭ৛Ћ@ɔұࡼԭ৛�̦ǧȌȵׇҟɔұࡼԭ৛ה͸˙7ҟެ̶ࠪnń…
৘O07_1৙ 

 
yҟ׺ȵʥЉƣ7ʠ॑॓ॳnܣ� ৛ࠠNࠡॳńͯҟ ֨կ৛ܲ ॳׄ֨҇;tKޡҟࠠÓŴी৛

7ʠ॓ॳÀЋѬ।ҟׇࠠh֪�ֹ7ҟ̶�n৛Ћ8Љ±ƣĻ�ҟќࡼԭªș৛MǬ़׬�ɏ

 �ȕɢɢԯӥÅॐ֪、�़׬
 
�MçࡼԭҨɔϬӛࠉ࢐ׇҏ、৛֪ࠉҏ、�Շ˒֪ɏ़׬৛ʠ�Ϭ֪ВԼ৛Շ˒


�nࠪࣽڢڇ��ɢ%࢚ࣝϬ֪࢒˒ҏ、�ɢ৛ВԼ�ɢ৛Շࠉ±…ʇڇ֪৘F06৙ 
 

ҠȦׇɚҙІڜƕҠڈࡱॖࠂόɝʬࣛɽࡓࡺ˒ࠬ͌Ƥ�ҟ৛m˖ֹƤɚҙұЋƤ�ҟ

ĿMm֪৛˒nުú͸ܑٞnҟ˒৛ɚҙʃ֪�ڜƤ�ҟ�֬Ϗࠬ͌Ƥ�ҟŴीƐࢫɎܔƤɢ

�ࣷ৛ҠȦ࢘ÕƤҍדçÙԾƤ�ҟّ2ٞډàė� 
 
6. ࣧैРׇ׮UܗУ݇ 
 

бΞĶߡׇۖߌӂ৛ϦϗеƞӛɪׇࣧैРदʐܶ׍৛ڲӦㄧܓĿࢪ«�ࢀ৛》ӛࡘƤ

ƣࣧैРׇy߼�৛´Ϗैȳܗরȳ৛ࡘѐׄࢀ৛�ʗĿ¹h৛ࡘhկّ�Џŝّ2Џή̥׈

k৛Շۘ࡜ʛĘʗn৛ࣧैРĶßޗॎװׇܣǜ৛�nܑ@Ծ׮U৛2ԾطҚҩЧկׇģȳ৛

m˖ࣧैРɦɦĿģ� 
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1950ʗKДЏ৛ܘʲࣘ׬ҟʤजۅآ޶Өұė·ׇɚҙ৛ϏϬࣘ׬ҟʤʲߍȇŦЉȫŦ
》ӛɪܑڧˇĒē�৛Mܓеƞ޿यٔݴ৛֑ׄڤʰρĘࢪ৛नࢀذρ׆»ऴׇʮǬyȦР৛

৛qӂĿMࣛࣤm֪৛ϏϬĞܸࠪܵƬ�ǬԜ�ׅ、ɤ�ѥР޶yֲˡڿڽԾǄ·yȦРՅߛ

ȕ�ܻԓ�Ǭɰɘ�ēܓǬ¬ׇߎĪӱ�ƥ़۬৛ӛɪڧʰࢪ«20ࢀ�ρ׆»ऴׇyȦРƤࢅ
ßðʖ৘ࣘ׬ҟʤʲߍȇŦЉ৛1966: 609-610৙�ҀԾࣧैРƕԾβٛज̰޶Ɏׇܔड़ѴǬ޹
ѣ׮U৛࡜ЏåƕƢƤÝ֪̰ज৛oȀе؛ʭҟ֓ݴʬ�ࣸƹैࡄƾʣࡘ�ۅߍƤࣛࣤٔٔ৛

īЋܶȹׇࣧैР٢ƝࡩԖڱɏ�˒ࡤ�MछöैࡄԾo৛Ķۖߌ৘O09৙ߛԾƣƤɚҙ޶�
ǿ̓࣢ŝׇןבɽh৛ֹछöैࡄΌݔƾʣϭɔĈˡװǜ࢘ÕׇࣧैР৛ߍࣀछöࡐछڧ࠺=

ɉ׮UࣧैРMࣛࣤ࠺ࡿ৛�दȀैछѐ̰ۖت�ˈऱßࣧैР� 
 

Ļ�वƐׇࢫģȳåϬࣧैРׇУহÎ݇৛ƣƤɚҙׇެרߛ৛ैࣧ͠הРУׇ҇؏ड़

ԾРĸׄछʬ�ϚЏРĸׄछʬɒГޫߍ׳ۿߍ�৛ՔՌׄछׇ֩֨2қĒ݋࠷׳НēțैĞ

�৛ɎࡘܔhѺή�ࣧैРУ҇য় 
 
�ϭ࢒�ՔՌछʬұЋߍ׳ۿ�৛एՇҩЧ˒nЋΰŹ৛ͅ2ࠚĘʛ¤ƣΰŹ׳ۿ

ӛࣧैРׇ《8࡭�όɝىݮ�य޿�Άȳ৛ˍĞɔϬǬƞ/̥ࡱڜ�৛]Ϭʃߍ

Άȳ…ʏ/রQӛै৛ø�РĸׄछʬͱÓnׇҩЧӧƣ�ࠪ৛̰MÉǭЋϭ�Ջ
कडԧ৛ԷǑø�ҩЧկ৛ɔ঻ƣैࣧ�࢒Рׇѥ݊�৛ׇ̓̓Уͯ�
৘O17৙ 

 
��ɍƜȵƴࢫǬߍϐׇטӂ 
 
1. ɍओɪैछׇּ̖ 
 

࣢ϏβʡãѿͺĂׇओɪैöׄछ৛˞ Ų۷˞ࢀӸऋơࢉȬƣеƞʆόɝǧӛैۅߍѩ৛

Ǔˈऱַ֟߅ʲܘɀШ�еόओɪैöׄछʬ߻Љڒ2017ʗ9Њ13ϗ�12Њ13ϗ¹ѴɊзɏڜ

ϣЅߡ৛2018ʗ1Њ17ϗ֟ߑǬЉߛȬеόओɪैѩǱĮԚöǈƧׇࣛׄࠚв৛¸з�̟ࣛ
 ӂয়טßɍϏओɪैछׇ;ۖߌԾԋҙׇĶࡂ�ׄ
 

�̦�̈́ॳ࢚�̥ࠥų৛ƕԾ̶ß֍֘؀৘͡য়͠؀ݭ৙ެ�ȬЉװǜ৛࢒�ɽئ

�Ϭ̶ߡ��ӎ࢒স٧ƀѷ৛�ǭßϰ޶ǿʛ��৛οǭ̶̶̶৛࢒ʛĘέ�Ȩ৛


�Ÿ/±±࠵�ॳ࢒৘F05৙ 
 
�ّ��ɔϬˏϣेɔϬή¶ų৖ّ��ˈऱɔϬhѐėɔ߾ɏ/…ǿҔώ֑ƣ�
Õ%�ׇhѐė֑ƣަैةѩ/৛ЕnϬ࡭সǬǊׇ৛Շ˒50ŀܦƣ࢐࡭hѐ৛߾
̥�Õ%2޶΍…̰Mةߡƣ࡭�ӛ�ׇैѩ৛ɍ̦�ԋѐˈऱˏǬ...एՇЋު ৛̈


�ׇ޶�Ϭ̦�̈¨ު�࢒৘F06৙ 
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Ơ1-44. еόओɪैछैǈ_ۅƠ 

ࣛׄۖয়˞Ɯ۷˞ࢀӸऋơ 

Ơ1-45. еƞओɪैछैǈ_ۅƠ 

ࣛׄۖয়঴Ȋैöׄछ»Ń৘ࢀ˞ȕ»Ń৙ 

ޟ˶ ࢪ«ɪĜ࠶ φnӸয়�еόओɪैछࠚ

Κόɝ׬Ԇ�ղۄ	৛֟Ǔ߆ࠚ ˠ৛

https://e-info.org.tw/node/207309৛2018.11.25Ш

࣠ 

Īӱ�ׅӛߎ�؀ݭό޿ࣛࢋφnӸয়�߮ࠚ

߆ࠚ৛֟Ǔ	࣢ࡼÚɀߑеƞओɪैछ֟ ࠃ

 ˠ৛https://e-info.org.tw/node/204665৛

2018.11.25Ш࣠ 

 
όɝЋ¹ैݴǈ৛MҠȦԋӱԾֱ৛ēώܗĞώŅЋैݴ�ǈ৘ȀƠ1-44�Ơ1-45৙৛Ķ

Г۷Ĥϭήßࣛ޽̴ׄ˒1כՙ৛ƣƤׇҙڜܗ¶ɍʬŲƣƤώ�ׇͅו؄৛ޡ৘T03৙ۖߌ
Љ߆˺�ّ�Ѵ֟ߑɏڒЉר࡮�߻ʬŲ�ԋЉĲ̰߯ԋҙKޡ৛Ƥώܐ�ϭ˖ר৛ҀѴЉ߻

˒ˏ˨Ƥ̥ـĴओɪैछ߻ीׇ׏ړ৛Ĥ�еό》ӛैछܑηЉ
�ĶߛۖߌԾओɪैछƣŀ

Ե��Ŀޙ৛īƕϬ�ǥǭۂछұЋै৛ÉǭЋैۂ�छ
৛Ծ/दаȵƞ;३ԶöׄछҔo৛

ּࠠओɪैछļϬ͞nֹ߻ीΜh৛ƣ֟ߑǬЉ�ʬŲ̰;̰߯ɊѐρΞŝࠚφϬnܑѼӑֹ

Ƥ৛ۘदࡼڜŀԵЕƢҚ�оOߑXࡼ৛�ГߑXŀԵǥțॉैnܐϭׇ̀Ķئʢ৛ŊϭɍϏ

ओɪैѩ`ाׇञĂ֬ڜƾʠ�ßӛʠ৛ɍӛӋ֨կׇ̥ࡱˈऱЋˏǬׇּŴয় 
 
�`ाञĂׇН޵ϬदʐׇĿ˭৛ݔЄǬׇߖ˫সĶׇ/৛]Ϭओɪׇƌय৛ɔߛ

Ծұ࣢u৛@ұ࣢u৛ƕԾۧ�ß৛ߧŴ��ӛެׇ֨̏˫সࡕৡ�ļϬ@۷ۧß


XÓnƂৡߑώनׇˈऱЋ࡭ƾʣ�ßӛʠĮ৛ࡼࡨाׇञĂЉ`ׇ̥ࡱय৛ۥׇ

৘T03৙ 
 
Ƥώׇڷڒʙ࢘ϏϬľऋ࢛ߡ޼ϣ�Ðۢ½߷৛�৛ߨ߇ࣛ«דŀׇИҙǬЉ١޻ȯȵछ֬ݦ

ɉ߻ीә�Ѯन৛ࢂ�Ћ࣢ओɪैछĿ۷ʏnׇѿࠊδ׌�Ծ/ɉƤώׇ̋޸ʏږҫٛƀ_৛

Ƥώʙ࢘ذёįߑ֟ܗɀШɏڒЉ߃ׄ߻�Óʎ֟ߑǬЉ৛֬Ϗеόैछׇैǈ_ۅɍ֨̏�

σĒڜ�Ԩ̥ࡱ�Ýׇˈऱ৛ϏϬЕзަŎҫ৛̥Ծ࡜ЏŮ�ަΛ�ׇैछͅࠚз� 
 

ʬŲÚЏ;ै߻ѩ֬३ԝڧओɪ500»ɖࣛȄ^ߍ৛ˈऱࢶܓ৛ۘ˒;з߅ߍΰԾओɪ1.9
Ƨ৛ܑηࢊ�σĒӒĂĲِӱїѥۄ؀�ĞώैǈˈऱόɝղݭҢēώैǈˈऱߏ৛Ƥώࢪ«
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ЉЄʲ߻Mओɪ30»ࢪ�ҟӦ�˖`Ϗ30»ɖԾФߍƤা৛M߼ڠԋǈ�ԋӸĲژ�ԋӂ�Ķ
 Ĳछ¡̥Еয়}ڠׇ˒ߍӛɪ֨̏MĲФ޵ǜ৛+̙̖ŀԵׇװɍϏ�ļϬόɝǧӛׇैछۖߌ

 
�ο޵�ӛɪM˒৛Ғ��ैöׄछɔ��ٟ̓�Ѥ৛ɔͿƣŀԵƢƤ�৛ŀԵұ

Ћ۷öĮै࡭�छ৘́ޛ৙৛࢚ϬǧŲ…ࣸɪैѩ±��݊էׇΆǜ৛ɔ࠲M࡭߿
��ѩڒ�Υʛ�Њ…ȀСࡲƣࣸ��࢚Ћ࡭Ѥׇऔʢ৛ߧŴƣӛ�ׇऔʢ�ϬЄ
३�̥Е�ϬЄ३Ƃৡ�ʢछׄछ৘छ¡৙Ǩ३৛ߢnࠖƀৡ
৘T03৙ 

 
 ʵޙࡴǏɽѐėׇ޿ .2
 

ǬԜՔҚछʬׄछ̰ज%ǭՇҚ৛ڜ»ࣛ͘ѡ৛֬  Ҹ˖ѡ�৛ځ25ʗࣗЏņ߄ŀछ٨ܗ
֬ŀ ǭՇҚ͸ήࡐڜفҚٞڧ;pǬԜछʬׄछm֪৛2004ʗǬԜԶöछʬѿʵpछ�ƣ
2018ʗ11Њ24ϗ»ͅښǬࢉ%ç৛nܑ�दаȵƞ
��ʲаƓ�֑Ћаछʬ�Åʰˊׇβٛ
Ȱ؄�৛ҔࠪՔՌछʬׇطҤּ̖৛ŀछ޹òǭՇҚׄछԾ ࡊछöࢉव৛ɉ֑ЋҔ35ܑࢫ%
;३Ծ50%�ϏϬǬԜछʬΤǖѩ۷֩ܗڒ৛࢝޿ׇ࡜Ǐɽѐėt̥ԾǭՇҚ͸ήففƧׇड़
 �ࢉ
 

�ǬԜׄछʬׇǭՇҚϬġࡴࢀĸ৛˙ŀ ف͸ήف�ɪ৛Շ˒֪�о36ܴŉׇӛ
ٞ৛˙ŀ ࡮ࡼڜझՇ˒ࡥßǬԜn৛ࠩӛʠ৛݈࢒�৛��Ƥञ̨Ǭॉै̓࢒�

ӛٞञύׇߖ৛ӛٞĶßҟǛ৛¹़ӛ、�ӛҟࠉ�ҏ࢚Љࡴ࠵ǐԊٞ�࢒৛ӛٞ


�Ĝʗųܭ޶׻Ճ͸৛ࠪ޶ࢎӫࣱ޶৘O17৙ 
 
�݈� Ğӛ̨ӛɭׄ֨1ࡆǬԏۏ৛̨Ϭ��ʽԿॉै৛ࡊǭՇҚׇ�۷ܦǪࡺ


�/ύԹ޶t…޶৛ŀԵׇǭՇҚɔ¶ࡴұЋܦѴ৛ǭՇҚܢ�¹޶৛ļߖnׇࡼ
৘O17৙ 
 
�ɔה͸߳Ɯࣧɔǿ৛̓ǭՇҚќ�ՈҸʬ�Рĸׄछʬ¸࢘αƣ࡭�ʏ৛ũ��

Ƥώ՜৛ο�ŀԵڜԨ¸࢚࢘Ґ৛�Ϭ࡭�ʏҐ৛ŀԵ¸࢘ο�Ґͯ/৛ڔɍҐͯ

ׇ�
৘O09৙ 
 

бΞЕޙࡴַ߅%ŴĦߤШ৛ࠬࡼĜρM�ׇɚҙ�̥ࠥƣ؀ݭӛɪܘʲǬƴɽئ৛ࠬ

؄ޡ=ԋҙߌӛԋѐ৛Ķ࡜ӛɪ֨̏ŝ࡜ǜ࣫װЉئʲǬƴɽܘ؀ӛɪݭԾƣߛºׇ̥ɚҙࡼ

ƣ؀ݭӛɪׇޙࡴƝǄ�ӕǐ़ٔ׻�ɽئ৛ˡՇװǜܗ؀ݭӛɪ৛ɍ》ӛͧॳׇԋҙ�ȬЉ

Ћˈऱ৛ۘ�࠭ࣛׄ�࠭ͣ࠭ʮ৛ˈऱ٢Ɲ࠭Ǭয় 
 

�ƕԾȢͣ�Ȭͣ޶Ӧ৛ࣧ�޶ƭǄ৛࢐࢚࡭Љަװǜͯ৛ɔұЋ࢒�ɪ࢐৛ɔǿ

��էҪӋ�Ѥ…ƕԾӱͣ޶Ӧ৛ǿʛ׆Ǝׇࡴܦn࢚�ȬͣӦ৛ɔұЋ࡭�ɪ࢐
ų…�Ŀ۷ƣެ࡭αڢų৛�ȬЉЋˈऱ�
৘F03৙ 
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3. ƣƤɚҙɍϏƔग़ׇ̏ࢯʢ 
 

ú৛oȀǬԜछުࢯƔग़ׇדЋ�Ŋŋߍϐ৛ߍ½«य》ӛƤėƕ�Ŋׇβʡƀ_Ĳ޿

ʬׇvĝࢯ�Էӯ֓ݴǈׇƔग़ࢯ �ٔ࣢Ϗ»½ߍϐƔग़Ƥώׇώʵď͚Ɣग़߅ׇࢯ �ٝɍࠄ�

ÕࢠҔoŝ֪ٔࡺ৛࡜ʛʗnՅߨβʡ̨Sѐ࢚ЎŌӂàĒ�Mϣׇ߄ώʵӬɐա߻� 
 

бΞ�ŀԵछö۬QЋ࣮»ŃvࡴछöׄɠՙࡺĝúࢯƼ޶ޙা
ďࢯȬ৛vĝ޹ �͚ׄ

छʗʢvĝࢯ

ࢯछvĝ߾ࡐ��ʲʬçۅvĝࢯ
Ĳ¿HɊзvĝࢯĲד�֪ٔࠗ࢝נç

ŀछ»Ńvࡴछöׄɠՙࡺĝúࢯɀ߻ȇŦЉ৘ت٧छĝЉ৙׈ЋƔग़޿यėĲόɝė৛ैö

ׄछѐۖĻЋ;ΒࠗڜƔग़޿यė�бΞޡ 1-10 ¹ʗnܑŀछĲैछѐۖ࡜यėĲόɝė޿
ׇͦѸή¶ņ߅Ŀ¹ࢀ¤¬৛ɍࠗڜЋׇ࣮Ƥώۘ߃ՅּϬĿׇ޿सٝή¶� 
 

ޡ  քή¶৘ƀ_য়όŀʓ৙ͦܣ�यė»̰Ĳόɝė»̰҄¶nӸ޿  .1-10

सٝʗʢ 

৘ҙƜ৙ 

Ȋ�еȊै޿

öׄछ۬QЋ

࣮»ŃƔग़ࢯ 

ׄछʗʢvĝࢯ

৘ŏėβɽhࡘ�

ѐĄ�؅βɽhڜ

ٔ৙Ĳŀछުúݖ

 țӒĂܭ

 ߅όɝė ¹ėņ ߅यėɏ޿

104 - 90,820,000 90,820,000 56,398,000 147,218,000 
105 966,000 118,003,000 118,969,000 60,310,000 179,279,000 
106 966,000 148,296,000 149,292,000 60,175,000 209,467,000 
107 966,000 142,587,000 143,553,000 61,947,000 205,500,000 
 فڢ̰«�όɝėفڢȱ߅यė»̰Љ޿φnӸয়ࠚ

৘105ʗʢ-107ʗʢ৙ĲׄछʗʢࢯȊ�еȊैöׄछ۬QЋ࣮»ŃƔग़޿यė»̰ͦքή¶ď͚޿য়ߐ

vĝ¹ࢯवৠόɝė»̰ͦքή¶MׄछʗʢvĝࢯԾ"� 

 
ƣ࣢וӂ޹ώन৛όɝė»ܑ̰ 2015 ʗࣛȄܓC߄Ȭ/ 11 वЋ࣢vࡴछöׄɠՙࡺĝ

úުࢯúׇαϐ޶া৛ӟުݔúۮφۋ�ӝĲȎȰࣻ�ȥЍוúࣻĲҙࣧۋ߹�ͺɠīaҙϔ

σĒӒĂ�@ҙơ२৘Ņ؅ėׄɠĝЉ۔�@ơ२�؅Љơ२Ĳηúѩљ৙�ׄαࣹࢫνࢯ۔�

аׄ˱औηúࢯ�ŅډȡЮĲՙ॓ěॕࡘ�ԋЉĲ֩ٔ֐ࢽŅƀ_ĲŘƝׇ࢝נƔग़৛ͤӇ/

ΚׇŘƝɚҙׇޟ͸�ࣝ͸ĶßछʬהϏܓ��ƣƤώׇ؅ɽ�κ۰Ĳ؅ėơ२ࢯvĝׇֹו

Ɣग़�৛ުúώʵď͚ډ�ėƹ৘Ҡࢪܘ��Ʒࢪa̭৙Ĳ2���Ɠ�6ډėƹ৛ުúѡӹ

Ծয়�ࠚвُņۖ৛֨Ӓ̽úުࢯú৛ډ�ėƹҒ̭Ғ�Њުúόŀʓ�ę¬ৠ2ډėƹҒ̭

Ғ�Њުúόŀʓº׆¬ৠډ�ėƹҒ̭Ғ�Њުúόŀʓ׆�¬ৠƓډėƹҒ̭Ғ�Њުú

όŀʓº׆¬�
 
 

ǬԜछʬҒʗƔग़޿यė�όɝėࠬ¹ࡼ¤¬ׇvĝࢯ৛דçࢲɍډ�ėƹa̭ď͚Ǭ

Ԝࢪ�y֨ࢪ�Ҡࢪܘŝ�Ʒࢪ৛Ғ̭ׄږҒЊ�ę¬��ʗ½�݈¹ę¬ׇ֨Ӓ̽úࢯ�¿
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Hėƹa̭ׄږ�ęܓƓę¬�ׇٔƔग़ࢯ৘бΞר˖ߦߌ 2017 ʗ 3,700 ¬৛2018 ʗ 4,500
¬৙�ԷӯǈåϬɉƔग़ࢯ<֬ŅۅࠣࢪӫԘ֪ťҒʗࢪׄࢠҙ�Ѵ34� 
 

MԷӯ֓ݴǈׇƔग़ࢯԾo৛Ɣग़ࢯqՍ̰ƣ_࠶�ۅओ৛ėÕֹƤࢪ࢝ו�ࢪ৘ ˠা

º׆»ɖ٢Ɲ·৙ĲƢƤनذҔoÕࢠ�Ɣग़ׇࢯÕࢠʐʷࠪա߻৛ƣϏ࢝ߍࢋϐׇƤাܗҩ

Ч٢Ɲוא�Ŋ৛�ϬԷӯǈएƣ޿यė৛࢝ڥόɝӾϑׇɚҙĨߛԾԷӯǈԷǑˍ�Ӳोࡥ৛

όɝėׇҩЧҔ޿यėƐࢫ৛"ʼƔग़̟ࢯqՍĶҩЧئʢׄαܓ�ϏɽѐėׇƔग़৛Ķۖߌ

͠�Ћɜ͠ĿρׇSѐɍƤώЋ̰Ɣग़য় 
 

यɽѐėɔǿ/৛400޿ߡ� ȵɽʬұЋ�ȵ৛ࣱ/Йֹ࢓ϭͦ/¹ę݈৛¿Hׇ
ұЋ�ȵЋƔग़ׇ35�
৘O17৙ 

 
Ķ؅ׇߌėʙ࢘৘O01৙ÕПƣƤɚҙׇـǈ৛ߛԾέׇࣛׄ͟ɚҙEdǨρ৛�ώनГЋ࠲
Mׇ͇֟ޠǓy۰޿˩৛�֓ܗ؀ݭ߁ƢƤࠚӸׇ֎ࠔ৛Ļ�ώनβʡ̨SѐׄږƔग़ࢯ৛ˀ

ު/ɚҙĶȳׇˠ̏৛छʬҒʗׄږҒ@��Ɠę¬ׇƔग़ࢯ৛�˖�ѓ͚̀Ķ/࢝ߍࢋϐʏ

nׇࠊनˈऱ� 
 

Ћ½߷৛�ϬЋƔग़ɔǿ৛ȕȕȞȞ࢚޶�Ƥώܑʂ̦ߡH�ʐʐƣ߳৛̦࠷̦�


�ެ࡭aƣ޶৘O09৙ 
 
1.3.3  ƣƤ¡�ׇ޿—ࡓۓयόɝ》ӛ؅ė֨Ӓ֩ѐׄɠ֟̏֨ܗǓ%ȥޠ͇ܗ߼ 

 
@σƤ֓ȡȵ Cresswellƣ
Ƥώয়ߊ �̝̈  ৘Jonathan֐hȵचࡹ�Ѕ ৛;Ĳϒ�Ŋߛܗ�

Raban৙݋h৛ƣͷंȵӿŧׇ݅ࣗܦϗ޿ߚȼßׅ@ҋҙۖɍࣸƤ�ֱׇ̈�য়ǭՇӱԵ�
РƤࢄ�ņȬɚŝׇۛࡘƤা৛ɍՍॠրВׇܟīaҙߛԾӛӋϬÀЋձҊٹ؊ŝģंׇƤώ৛

¹ۖ�Ŋׇ�ֱ޿য় 
 

ҋҙۖЍ݋ӛӋ৛޸טƀࣝطׇݟطߤ৛īaҙĨ޸ט/Ƥώ�৘Cresswell, 2006: 
17৙ 

 

                                                
34 ƎžȨƤá�ʗ�Ōě�ō�Ó��ȨƤá£�ʗɲǙƤȋŭŏ1�	2016.06.21IÔ
��ō�ÓĞÞȻʋ

ƎžȨƤ£�ʗÀĬȷʧ�	2016.08.08IÔ
� 
35 ȋ 1990ÙɒȿǎvƍłɨȻʋɫĤĠ�ɲĻ�ȿǱƟ¹ɲ�šÙĽ 400-500,Ư�¹Ƨqö
ýǎǆbʒ�

ÂǤ�ȻʋáĽ 90%*�Ƶ�Ñ0ȋƯ��åȋvƍłɨǧǏ http://www.dupont.com.tw/corporate-

functions/media/press-releases/TW_Common_Wealth_CSR_ 

03162007.html�2018/12/05Ŋɸ�2015ÙvƍłɨIxÁ`ÑŀħɩɶtývƍǈùIx�k�ɲĻ$ķ{Ə

�Ɏ�Ű%vƍǈùĤĠ�ɲĻ�� 
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ͷंȵ޻ӛӋԾطՅ�կׇࣝط৛ࣸƤϬ®ԊЋˎͽںŝśŋׇƤώ৛̥/ĢƤȦīaҙ�Ƥ

ώ̍
ׇ࣐��e߯�Ƥώ
ৡƣЕ̨�̦ضׯĿM࡭Ѥ˯ەয়ɍϏ˙1ӛӋӒĂׇ》ӛɚҙ


৛ӛƹɔϬ��Ƥώ߃ۘ৛एՇÀЋģं׺�ܗȬׇǬܑՇоO৛ӛɪKޡ/֨Ӓ֨ܗśׇ

ʰڿ৛ƣƤɚҙՑ˼Ғࢄ�ņͧॳׇҷĸ�、ɪ�؀ɧ৛ㄧܓԾ؀ݭ�ŊׇėǊĵŋ�ࠟ0ձ

Üׇۋ̋ࣝط�ļϬ࡭Ѥ�K�̀ܗ�ӛӋׇړࡲ�Ƥώ̍
৛ƕ݋ҩЧ�ׇࣛׄ֟Ǔװǜ৛

�ύƤӔǱֹ � 
 

޶ज߅֨ܗՇׇ࣢u�ֹ@�Ծ/֨șܑܗ@ة�ӛׇ࣢u৛ЕࠠĤϬܗ@�ƢƤܗ@

NܑࠡՇ֟Ǔ;pࠚӸ৛ࣗ$Mn˃ܑ̥ँ࠷Շׇ޹å৘Қ��ț١�ԝң৙ܗरˑ৘֨կׇ

Ӹ৛ࠚ͸˙ܑՇւĵהɽѐĒׄɠ˒৛@�ओࣛ/ƢƤ৛�Å¶ࡴ�࣢uߩЇ৙ׇŝࡏ�ޚڵ

�ӬࢼӸׇࠚӛɪ̥ࡱ৛ۅߍϐׇߍࢋԾ࢝@ةĒĨʷnŅکƢƤ�ӛӋ̊˃ֻओ৛ӛɪׇ࢐ܗ

֨̏֟ǓׇҩЧ৛@ܑܗՇ%ࣝ�Åŝߩ৛ۘϬбЕׇɲ߁� 
 

ƣ�Ŋׇ҅Łϭã৛ƣƤɚҙׇۥयȄेڑ˖˜ʻ৛Е١·ȶʉЍ࠘࡜ƣƤɚҙܔö֨

Ӓ�֨֩�֨șׇ̍Ķ৛@Ƥ%ࣝڥׇˍࡼȹܗŝ࣢ߩu�ƕړڜ؅љƕڋMֻܓओׇ߾ࡓ৛

ͧͥĶۖߌƣߦߌϭӔढÓ˙1֟Ǔȥ߼ϭׇûöܗͳ ৛̵ŕ֑ƣƤɚҙɍϏƤώ֟Ǔׇ̃̍

 �ە˯ׇ�¡ƣƤܗ
 
��@ƤqșׇƣƤ޿া 
 
1. ֨Ӓ֟Ǔׇ̍Ķ 
 

ɚҙࣗЏ͸࡜޼߂ӛɪ֟Ǔ৛ɍ֟Ǔ߾ĒЋ޿ׇ܍ڏȼŝרߛ৛oȀĶۖߌ;ßয়、�

ׇ˃ն৛Љँț١ैŌΰ߾৛ÉǭŒНēțै�ǥǭŒĞैϭ、�Љ�Ŋৠ�ŊׇƤ˃ƤࠠЋ

�Ŋׇկة৛ԝࣝʏ、Դŝॅةޓފ؀ׇݭ�Ŋৠțࡓ١΁ϭ�ࠪĞै
̨�ؚैࠪ
Ϭ�व

ÀЋׇ̋ۋ˝¯য় 
 

�、�Ғ�ҍϭ࢚ࣝ��Ѥ৛ȢŒࡼn�ŒࡼĮֹՇɔ��Ѥ৛Нēțै࠷Ğै৛

Ȣا˜+��Ѥ�
৘T04৙ 
 
�ࠪĞैßӛ࢐ΖՀࠛ
̥ԾƣƤɚҙׇ֨Ӓʐ߷৛Ķۖߌ৘F01৙ࢲɍԾeࠪĞैĿMΖՀ
ڜॎ৛ܑՇ҇;৛ࡴ�ĥ˒ɔ̨֩ࢠ>ॳॅԾ�ʗ֨৛ƣكϣয়ƕՀࠛߡࢩ߁৛;Óࠄׇ֑ࠛ

ӛӗोӔ�̶͓�ɪ৛tަ@�̰͝ւ��_مʗaƣ޿य�ࣗǬ˒΋ß࢚ʆׇĶۖߌ৛ձÜ

 য়ܫϬ࣒Էܫूׇ׭ȼß、Դӛ޿+эѥР৛ׇܳ޸यׅ、ɤՕǍϑЋ�էɐ޿˖ߊ
 

�৘ՕǍ৙ϑ࢐Ћ��दʐɐׇܳ޸эѥР৛֑ƣˏऔ̿ßܳэѥ/…ɏϭ�̈́޶
ǭի৛ܳэѥ̴̈́˖ßǭի�
৘O08৙ 
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�ɏׇϭ�৛̦ࡤࡿר�ԝׇϭ�৛�ࠪßӛ࢐৛ʐʐЋȯ@nų৛ɔʏß̦�ӛ

࢐ˏԌ?৛ӛ࢐ׇ、�Ϭহׇ৛Ϭ࣒ة࢒Էׇܫ�
৘O08৙ 
 
Ķۖߌ৘O05৙ƣƜ2ϭׇ̭ǧκȡࢉΙ》݋еƞӛɪ、Դҁޙ৛ɍϏ՘ׇ܅、Դֲ�Ӧãׇ
Ģࠄয় 
 

�̦ĢࠄҔࡉӦׇϬ̦Ɯ2ׇϭ�৛࢒ϭ�ϬҙƜ64ʗ৛̦�ׇЮǧκȡɔϬ˙Ҡ
Ȧԋӱࠩß޿यӛҟӚǈ޿�यӛҟӚǈ৛࢒�、Դˏɂ࣡…ƕԾMçफȕׇ࢚ߖ
ˏͨ�˖ࠖ৛ĿϬiׇͯۿϭЉ՘˖ŤŤĽ৛Շ˒࢒�、ԴİˏӦ�
৘O05৙ 
 

֬Ϗ˙ɏɚaӛ࢐�Ž̌࡜޼ӛ৛Ĥm�̈́ॳ+޶ßӛׇטט࢐ࠩࠩɚҙ৛ЉӇ̋ßӛɪׇΰ

 য়ړࡲӛׇˠ֓ܗة�৛+Ϭ̔ۏӒ֨ة�৛Ǩ/Aসİɐ/Aস৛Ϭ߾
 

Ѥ࡭৛ˠ̃ɔ��Ѥ৛ט�ט޶ӛҟЉ�Љ-ͯ৘ٌ৙…ļט৛ט�ט�ӛҟט�
İƔĮ�ɔn࡭ࠩ�ࠩ࡭Ѥ�ȀСࡤԝࡤˏ-ׇϭ�৛ɔЉ࠵Į O-Lo-Shag࢐ࠩ࢒
�ࠩ৛טЋAসН޵�
৘F10৙ 
 
ʛ_ɍӛ͊Ћׇ̃̍ԋҙ৛ߓŴ¿ͧॳׇڜ।˙eۘn৛ǨĜϬܑɏĶßȵ ׇࣗࡎˈ

ऱŝʏऻ৛ǨԾ�K˙1ԋѐׇȵϔ̥Ŧڿ�ŴßĜࡘĜԋׇɚҙɍϏӛŝׇ֫̍̃eۖҔࡉ

Ӧϭ৛Ķۖߌ৘F10৙Ɣٚࡿয়�ɍӛҔࡉӦׇ̍̃Ż৛ƕԾׇ֫ɽh�ׇҔڎࡉ৛ӛׇɽh
�ұЋ࢒সڎ
৛াÓয়ԾƾЕׇ֩ࡘज1ࡘ1˙޶৛͟ڠˡׇ֨޶șࠚӸ৛޼ӛधӛͧॳ̥

ԾࡘϷׇџ࠰৛Ћ�ŊׇˠǓ� 
 

 ৡߢ�৛˙ɏßǬˈऱįκiЈǨׇϬ࡭য়iƣ̈́ॳׇۖߦߌ
F10য়࢒ɔϬ۔࠷գ�ࠪ࡭ѤÓĮ࡭Ѥ� 
 Ƃৡڢiգգ৛H+࢚ϬɔϬƣɪ࢐Ф࠷য়ɔۖߦߌ
F10য়ɍų� 
�ϬAসॳ�Aসϭ࢒�ϬAসॳ࡭ࡿר8ॳϬ˫সĮȡßׇৡ࢒য়iۖߦߌĿM

̈́ßAসॳৡ 
F10য়HƔnHЉ߳৛࡭Aসॳ࡭Ѥ৛Aসॳ࡭�AসॳɔҔࡉǿń�ҔࡉұЋ१़৛
 �Љ߳ࡉȵҔ@۔
 

2. ֨֩࣢uׇڥȹ 
 

Ķۖߌ;ß৛ࣗ $Mnͧ͝ࡎࣗ݋࠷》ӛࠚӸ৛ࣗ $MntՑ˼》ӛ֨̏Ĳ¿կۏة ৛˲

ȡטۏҚ��шƤয় 
 



88 
 

�σނǬ࢘ÕЉ֨ࣗƣԦƤׇƤώ…ނܭ�࢒Ϭ֨ࣗƣ、Ƥ৛ӛ֠ȕϬ֨ࣗƣ׬؀
ė׬؃़ׇ׬࠷ɢʠ�…aӛ߁/�࢐ɔˏǴ˳৛i֑ׄ޶ũ࢐̈́�ƣũެ̥ࣗ৛

�ųࡿר޶�̦৘O07_1৙ 
 
�ßӫϣ%ç৛Нēțैnׇϭ˒ࡼؚ �৛ॳۊɔЉn৛ɔЉӊӲßެ࡭৛̰M

��৘ ؚç৙Ћϭڢ�Љ̴˒ࡼ١ؚ Hڢ��৛ĿϬұAসॳ৛࡭�ҍϭࣝڔ

ɍұAসॳЉÅn৛ƕԾǭҚǮՒ৛ॳ�ǮЉध࡜৛ٔßНēțैҔࡉӠׇϭ�৛

ॳۊɔЉƣ࢐࢒�
৘O07_1৙ 
 
ߌԆׇĶ׬ضׯ ৘ۖO05৙;ßӛȯσĒެܗӛׇ࣢u৛ʽߤӛȯƣࣗЏׇ@ӛ5Ă�˃

̥ЋÜϏࡘѐׇ֨Ӓh˺৛#ϬqՍԝңԔࡳׇࡤЏnࡺh৛Ȁ׬ԆĲɪ࢐ФߍӔâڢԾࡤԝ

ۘh৛ͧॳܰĲɪ࢐ӛӔͧॳԾԔԝۘh৛ղۄåϏԔࡤԝ ࣝ¹ۖ׈Ŀh৛ˇेÓӛȯĉ¥

Ąα�Ͱ΂ԋւѩЉׇ֨Ӓώʵয় 
 

Ԇׇ"@Ϭ׬ǯϬϗÓۘh�ϗ݉ۘ˺৛ࡘӛų৛࠷ɥƈ৛ӛȯϬ࠷�ɥȯϬ࢒�

+ԝۘ�৛Ԕԝۘ˺৛ۘ�Ғǭׇԝң��Ѥ৛Ծ/֨Ӓ�Ծ/ͧॳ৛ĜǩÉǭࡤ


��ѣʵ࡭Įͧॳų৛ɍų৛ǬѓϬ޶৘O05৙ 
 

2�@Ƥ࣢uׇԖޙԖࢃ 
 
1. ۲ӛvs.नӛ—߇ӛ@ׇȴ؎ 
 

ŀԵܑ1949ʗ5Њ19ϗȰʇαϐ̧ƐࣛȄ৛Ϗ1987ʗ7Њ16ϗ߁Ɛ৛½҅38ڜʗİ56ǭ�
ֹ֬ϭŀԵחβʡÂŀԵڳ�߹חŃLࣴߟहʇ 
ŃL࢘ʇŖ̧ڳ�߹חԵܕ�βʡחԵܕׇ

ȘّǢݶ�৛ت٧ܣ�
৛¿ ّ2оয়�2�ܑŊϗࠪ৛ࣱƾࣺ�३उ�फ़�ƐĻחԵܕ

»�ӱĸƣЕ࢘߼ב%�৛E0ࣛα৛�৙ǧ৛¿ॖŅ^«ޙӂĻࡕ৘ڧܢ࡮>�ӛ·חȬ޹

ӱ৛�ˑɇ࣋৛Ɛ؎Ó¶�
ࣗ Џׇ̧Ɛ৛m˖ӱĸŝӛɪ׈ڧƐøٞà৛ƣ¹ɪπɍׇʗK৛

ŀԵׇࣗڤӛɪƤʏ৛ƣ1ࡆ͹à�৛̥Ծֱࡶ˖�ࡿ���ȶׇ࡜ؿƜȦ�؅Љءʟܗˠ֓

 �ڧֱ
 

�ӛɪ�Éࣧٔٞà1Ȯ৛αϐȬЏ̨�Ȭࡿņҷࢠ/ʐԾڜʆگƐۘnׇϬ৛Ņ̧ँ࠷

Џׇȴ؎৛�Ǹ࣮àǩϰޙĂׇ؎L৛ˈऱ/߇ӛԋҙǩϰ̨ӫϱÓӛׇhѐϭࣝ�Јʐׇ޸

oȕ৛ϬƣÉܓç˒ׇՀॳҥЏ৛޵Ğ》ӛƤėׇԋҙӹ�ÓӛΏͧ৛]ĶàϏȴ؎ϭࣝŝÓ

ӛ޹Ȭ৛m˖ͧॳ֨߅ĶßƐ36�ֹ̫͢ࢫϭеƞӛɪׇȦࣧɽh֬߹ࠑࠊ࢘ڳ�৛ΞĶۖߌ

৘O17৙͠ҠࢪܘĲǬԜࢪŅЋ֐�Ũ৛Ķۖߌ৘O09৙تҠȦׇӛ࢐Ћपǈ৛;pࡆ@̶प

                                                
36 Țţ²��¬ʦ〉�¿�——〈〈ȏƍþ�Ĵ(Ƶ¾Ǉ�ğ��https://gushi.tw/curfew/�2018.11.28Ŋɸ� 
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֪�ҠȦׇĶۖߌ;ĲƜɏϭKࢎƣ̧ƐϭЏ৛Ĥm》ɪͧॳ+ߧ֮޶߶ϣσO৛̴ަ«ߎĿ

Mͧॳয় 
 

�Mçƣ、Դ�ͧॳ޶Ћԋҙ߶…Ϭ¿αЋ�ʼĽͧॳ߶৛Ћ�ЕɏЕȕĽͧॳ߶৛
iˡष޶Į֮ߧ৛�ՇMçƣ、Դ�¿αϬٞàׇ�̧ƐϭЏٞàˏƐв৛࢒�ϭ

�Ϭࡆώƣٞ�
৘T03৙ 
 
Ķߌ ৘ۖT04৙ձÜ;ß1979ʗ ৘ŀ৙ۉύ<37৛βʡ�Lӛࣧøʽ̧�৛ӓЋࡆ@य़ՙفŨ৛

ӛ࢐Ϭ�۷ँtĮׇƤώ৛ܣ�@Є�۷Įӛ࢐Սו৛ܲЋĿּ@կƣӛ࢐˗ːЉĶßגŴ� 
 
2. ē࢚࢘Љׇ�࢛ 
 

еƞ޿यόɝ》ӛėM࠶ئࡄओٝ߅৛Ĝɏϭ͋еƞʆė৛�ɏϭĿ͋ŀē࢚Љ ˠ৛

औׇרߛ@ܣ�ܗ@ĸأɐ�<࡮�tࠚ�ӸĖ'ׇ��࢛
٢Ɲַׇ߅৛Շۘ৛Еߨ�;ו

》ӛ¼ࢪ¿@ĸǧӔ۔�ʗĒۂ�'ɔѐѩЉ৛ĨÀЋ��࢛
�यėǬԜ޿�MࠈѤڜ؅ׇ

y֨�ѥРƜɏԾo৛Ғ�ʗډ�ļ֐�৛Ғ֐�Ę_��ׇȡ֨@ρৠόɝėНϣ�ҠȦƜ

ɏ৛וɍډ֐Ĳȡ֨@ρֵǨ� 
 

؉բґ�բґ޼Ĳܑࡂ�K׈ƣ޿यࣗǬׇĶۖߌ৛ߦßƣ޿य̥ࣗ�ɔȡה�ß३ 

ִѐ৛Ծ/Ěȡ�ɔѐ�˖�ओࣛȵ࢛ßŀē࢚Љয় 
 

�ƕԾɔȡ৛˒nֹ¾Ɣn৛ƕԾɔѐ৛+ˡष޶ओࣛ޿य৛࡭ɔϬ̦޿�यȕʹ

ׇ�ׇ֨ɁՍ�iĿM�˩Ѕ৛]i�۷�ɽh৛࡭Ѥ޶˩Ѕ৛̈޶ɽh৛ɔ޶Į

Ɍ̿ࢄņׇȡЮÅɽh৛ٝ࡭Ϭ��ोࡂآÕ৛±ोßǧनɽh�̥ȵـѐٔٔ৛


�यƣƤ޿V/৛ƔßࡤڜК%˒৛֑ƣʃړ৘O04৙ 
 
 ׇ̫͢߾ࡓԋ֨֩ƴ̏ࡘ .3
 

ˍϦࡘԋѐ؅Љ৛ध֫Ƥۛh�धӛͧΏ֨ڠ৛ँڜ݋Ԩƴׇ̏߾ࡓ৛ࡘԋѐ֟Ǔ֩֨ˏ

Ǭׇ̫͢৛Ąࡘ�ÅϬ�Kࢉׇ�וΙ�ओࡘओԋׇīƕޱऑ৛]ο२ܑՇ֟ǓׇװǜɎܑܔ

ՇࠚӸׇæӬ�ĆĂ֨֩�ǖࡔĆ৛Ϭׇࣉ࣢ƕڋ� 
�MçұЋ࢒সǨɽʬ৛Ћׇࡎ�۔Љn̈́ॳ৛̓̓Ћ/ɽʬ৛ׇ۔+ࠩ/৛ʗࡌ

ׇЋׇĮɽʬ৛ɔ�ЉŽѽƣӛ࢐ų…iߖׇ̦�ߡ৛�ǭұЋn࡭ӛ࢐৛֨Ӓ�
�Įų৛̔ۏ�ɔɍ/�
৘F03৙ 

 

                                                
37 Ə�ü�ǳĩ#ƵF©Ȱę�1978 Ù 12 ļ 16 ĮʎÔǬǥǨóȨQ)�ǔ�ŏƏ���ɔ��,đpGʊ]

çþ=�ðȷĒĬ���;ɖƯÙƵ§ʐ�®Ŧ÷(ȱɤȐ� 
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ĄׇࡘĶۖߌ+२ȼß֑ƣࡘѐƴ̏ࡉוMˍʃЋˏǬׇ߾ࡓ৛Ϧϗ@ĸכǨׇǬȵʥ৛Nࠡ

ۛh֫Ƥ॓ȵӒĸ৛ँ݋�K�̀m˖ࡘƤ޹ѣ׷ڏĒ৛øࡘ�ѐ@ĸ۔Ē�ɽŲѐɔѐѩЉ

ׇőʷ৛m˖ࡘ̥ࡱƤࣜۅ�ϏϬ࡜ʗnβʡͺޙ�ɏƤ"Ǭ\ࡘ
ׇβٛ৛őʷïѐतʗࡘ

ҙ࢛࡝৛�ͺĂࡘѐׇ֑́ޛKĒ� 
 
4. ɍɽׄࣛئзׇՅǵܗՅö 
 

ά৛ࣗ$�n৛؅ėɚۓीׇ߻ƴׇ֟Ǔॅܗयόɝ》ӛ؅ė৛ǨʗnĶß�ŊɢѴ޿

ҙǨ̍ßՅǵܗՅö�؅ėʙ࢘;ß৛ƕ؅ėЋ֟Ǔ̋߷ׇç߻͇ࡎ৛¼ࡌΠࡼۘࡂ৛ɣϏ�

ʘ ׇǬʘ৛ࣸƹܗओɪैׇࡄա߻+ƣɚҙ%ࣝוա��৛࡜ʛʗׇǭՇҚ͸ή߻؀ݭܗف

ी৛ƣƤώİࣰࣰͬࠪҙׇ̋ӅԱয় 
 
�৘ҙƜ৙ºĘºʗ࢒ϭ�ɾł޿/ݔǏӱ़׻৛ࢎЋȢЋƓع�Ǆ৛̰Mο�ӛ

ɪɔװǜͯ/ų�
৘O05৙ 
 

�]Ϭ֑ƣ Ҹİ޶n/৛̦�İЉΝˠų৛]ϬΝˠׇ̃「%�৛ִقЋǨɐ@

Љ࣢ˠ߻�࡭ीŗৡࢎϬɐ%İɐŸ৛ࣗࡎʗڀǬ+�Љ࣢Ӈ৛ʗ޶@ࡌɔѐ৛Ծ

/ǐ॒۫ȕ৛Ћׇ߽޶Ѕ৛ɔұࡕӂ࣢ˠ߻8࡭ीŸ�
৘O01৙ 
 
�˙ɏ̦�ƣӛɪ࢐ࣗǬ৛̦ة࢒ࡿר�Н޵৘؀ݭ৙৛ڑϏ˵ՇǬ̀īn࢒Н޵

৘؀ݭ৙Ϭ࡭সׇ֎ࠔ…Mç̦�Ϭࡘѐ؅Љ৛ࡼטĮοէ࢚Ϭ֫ث৛ڞҸҸ֫ث৛
Ǩܜե�Ǩǿ৛ǥǭŅʵϠ्ސn̯ȕçनׇثƸ… Mçׇ࢚Ɣ�Į/৛Mçµϭ
�Ɣ�Į…ĿϬƔĮİ˫Ѥ৛+ࣄӂ৛ЋࡕұЋڜӂ৛ʃࡕƔ�Į/৛ұЋ࢚̝ߊ
�K۷Ǫֲȥ8࢒Н޵Ƃৡ
৘O06৙ 

 
бΞĶۖߌ৘O17৙ׇߡӂ৛ֹÚՔҚछʬࢉΙnßǬԜϭ৛Ћ׆Õ%ºĘׇֹƤɚҙϬĴɍ
ׇ৛Ј˒ɚҙƣĴɍՅöׇ̃「�৛छʬqՇࡴय़ßǬԜ�ƣƤɚҙ̍Ķß৛βʡԾͺĂʲߍ

̰ľׇࣛߡϣЉ৛Ĥm֑ǈࢀޡ/ɚҙׇˠۥ৛Ј˒ׇړСĨϬĿसφßׇয় 
 

ʲछʬׇ޶ߡƂ৛�Ŀ۷৛Ϭ�Ϭৡ�ֹÚ޸̋�̦˙৛i�ĿMۧޙ�ߡ�̦�

ϭ�+ϬˏǨ@Ĵɍ৛ࢎ�Ϭ�ѤՍʐʲ˖࢒সǬ৛࠭ʲ࠭Ǭ/৛ɍ�ɍৡбЕɔ

ұЋࡕӂĮɾłȢ৛¿α̦�Ϭٵ�ɏ、ȕۘʃ৛бЕࠪ�/Aসh֪�
৘F10_1৙ 
 
 
5. ƣƤơ२�Ŋׇ֟Ǔ̋߷ߏܗҢ 
 

֬Ϗ҅ŁׄɠĲβړڜљׇ�Ŋ৛޿यܗόɝƤė¹ƤɚҙɍϏࣛׄܗy۰ׇ̏ʢߏܗ

ҢЋ̰�Ŋ޿�यƤėࡉόɝƤėЄϚڄ¶ɽѐĒׄɠƤʏ৛ँ݋ ɏƴɽʬׇࡴय़�ɽѐė
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ׇࣛׄ৛»ȳ1O�όۣा�৛֟ǓҩЧʛ&Ń̔޸ط৛޿यׇĶۖߌՅǵƤ؄ޡ৛ǧֱɍ�޿

य
ׇĢרߛܗࠄ৛�Љۤ̈ßࡘԋѐ৛ۘϬɽѐŝ֟ǓҩЧয় 
 

�यɽѐė޿৛Ŀ۷;ß࢛%ٲѐ৛�Љ;ßॳࡘय�Љ;ß޿α߳৛�;ß۔�

ǬԜछʬ…৛˙ةة8࡭H@ŝ؅Љׇެרߛ৛̦�֑ׄß޿यϬަȬ_ƣ֟࠷Ǔ
ҤЧ࣢ׇ��࢛࣍ו�
৘O04৙ 

 
यɚҙ�ώनɍ޿ƤԖԖVۛ৛ࡘy৛׺ѐ֨֩ƕɽѐʭҟͱα৛m˖ԲӷҟӸՅӂࡘׇژ�

Ϗ֟Ǔׇװǜ̍ßՅú৛Ļ�ώनƕƤώࠚ'ۂӸܗГnृϳ৛ɍϏƤώ˖Mࣛׄڵ�јࡴҁ

ׇЏˎ݉ط৛Ŀ̈޸৛ƣࢭޠÝׇ׌ǭ؟�৛֟ǓׇΆȳ�֨Ӓťׇ࣭ࠠ`৛�दـĤĿΰŹ

ׇ৛]Ɣग़ࢯ�ϗ֪ťުúĨϬαׇࠠ� 
 

όɝƤė࡜Џׇ֟Ǔ1OMĴैöׄछԾߏҢ৛2007ʗß2009ʗࣝ৛˞Ųܴ݅Ȋ»ŃѶ
ϏόɝƤėࣸۅߍƹैѩ৛ƣƤɚҙ̥ڒ�όɝ࢛Ĵܑࡄ׀ηЉ
̥÷͋ΛǬƴैѩࡴय़�ɚ

aҠׇܘĶۖߌ;ßόɝ@ׇ̏֨޻ࢫࡉҠڿ৛ࡉÀЋӛӋׇy۰̋߷য় 
 
৛ࢭەǓ�ׇ֟޻ࢫࡉʁˏǨ৛όɝ@Ҕ޽यЉׄ޿�࢐Ϭ֟Ǔ̋߷৛όɝ࡭�̦�

˙96ʗ৛ɔϬ2007ʗ৛̦�ࣛȄĴࣸ�ैѩ৛Ĵɍैࣧ׮Рљ٤ࣸ�ैѩ�
৘O03৙ 
 

֨Ӓ֟ǓĶßࣗЏׇҩЧ৛ɍƤώׇГnұЋɠЍ৛ȶϥ߿ɚҙˠެׇ֩֨Յö̍৛ƣ

नɍβʡ̨ࠋơϭ৛ՅǵƤ�Ōĵ˖֑Ћׇުų́ǿݴয়�iĿMׄ޽৛ࠚӸ͞˖࠭Ǩׇߖ৛

ɔϬfˠʃ҇৛ϖՇҤЧ৛�Ȁ̦͞ЄǨЄǿ�
৘O03৙࡭Ѥׇˠ̏ǨĴϨƣɽѐėܗҩЧ
ӸࡉǨׇ޿यƤė؅ėɚҙׇ̈ӂ�৛וɍƤ৛ƣ֨̏ࡉ߼ڠk�ۛhɒĿ͟ڠή¶�ҩЧࡉ

ɐׇόɝƤė৛ɚҙƾϏ֎̄֟Ǔׇ޿˩৛ުų́Ɣग़ࢯɔࡉ�Àőʷö��Ŋ؅ėɍϏ֟Ǔ

ׇ�Ŋǁ͟৛̨ߡϣ/ĴैࡄЉƣόɝƤė̥÷ׇīƕ� 
 

��ȵϬ৘ࢄ৙¿̰য়֨Ӓ֩ѐׄɠܗȥ߼ȵƞׇĿ۷ 
 

Ӹ৛øࠚσ@ܗÓ/ȀeÝ֪ƣƤϖЋׇܑՇ;ۖߌßƤώГnĿ۷ׇׄɠ৛�ɐĶߦ

MࡓĘ̄Åࡱ৛˖MÑेƤώձܗܫॱö� 
 

Ԭӛׇȯȵ@ܑت�ӛȯ
৛ЋÜϏɥ�ȯȵ@ׇ�ɥȯ
৛ƕҀ˙Ԭӛщկহѝׄ̈৛

�ŊϏɥȯׇйܭ৛ʽߤ》ӛƤėׇȯȵϔۊЋ�Ŋׇ҅Ł·ӟ֨ܗśڜ।�Ȁyׇ֨ƻǏё

Àձܫ৛É�ন्nƻǏࡼÉ৛˃̥औ˖ׇ޸�ǡַ޿न৛ЏЍׄ΄ƻǏׇܑՇϳ޿৛̶֟ࡱ

Ǐҁࡿ৛őʷ࢚ЉʆҙçnVࣜࠜন�όɝӾÓӛĸࠂȺׇ֨̏ࠚӸȀڂѥР�ʿǎॳ�͘ԝ

 �ٔޓ
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бΞЕַ߅ŴĦߤШे؄Ǭ࢘ÕɚҙʉÃӛɪ۷޹ò̥̜ࡹ±޿ė�y߼ę֑̇͟ڠն৛

ǜ৘ƠװŝׇׄࣛذǬन´ࢋ 1-46৙৛࡜¼ׇ̥ɚҙߛŊy޿߼यόɝ》ɪׇ߿؀۷ݭƤώׄ
ɠւ׌৛ЄЋ३ࢀºׇ̥ɚҙЏЍβʡ۷y؀ݭ߼�ɚҙߛԾ޿±ϻVࣜࡘ�ԋѐԾȵ࢛Гn

ЈkׇׄɠώŌ৘Ơ 1-47৙৛¿ ׅ、ɨՕǍ�ԋИ׬Ԇ/ղۄMĲӛɪ؀ɧ、ԴަߛԾϬֹ
ƤЈÀőʷöׇձܫϳ޿৛Åø�ƻǏŝࣟȯۢ ৛࢚݉ ϬёȺƤώ֨̏@σैࠚ±޿ׇࢨ ৘֩Ơ

1-48৙� 
 

 
 
 

 
 

Ơ 1-46. ƣƤɚҙɍϏ؀ݭӛɪГnЈk޹òׄɠώŌׇטӂ৘Ŀࢉޱ৛ЋδѤЕ 199@৙ 

Ơ 1-47. ƣƤɚҙɍϏ޿यόɝ》ӛ؅ėГnЈkׄɠώŌׇטӂ৘Ŀࢉޱ৛ЋδѤЕ 199@৙ 
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Ănޙ͹֨Ӓ֟Ǔׇťࠠ৛+IÓבёƤذ��ʗn֬ϏƤώɚҙׇ֟Ǔ̋߷;३৛࡜

ӬɐޖխڞƔӔ̨ۊĶß֨Ӓ֟ǓЋ̰ΰŹ৛;ßॳ̍ۖߌ�ƕҀʛ_Ķژ�Ǔ�yș֟߼ڠ

߷ߛόࢫ৛ûöܑ̦ƽö৛ۏׯܗ߈ƽ֬ݦ৛ɚҙ˒޾ŝ֨̏Ɏࡹ؅ėͅ¶֨̏ϒֹ�ࠄׇ֑

ȵׇ࢛ۉǿ৛एՇ֨̏ƣࡼĮĶßࣗϭׇࣝװǜ৛]ɚҙџ޿Ƥוz֪ˠy֟߼Ǔ৛�Mϭϗ

ϬĿसࢫ̏֨޸Ɣ࢐ࡂ� 
 
1. ęʗ؀ׇݭŵ؄ 
 

ŗৡϚЏएЋ֨̏דЏ̴Ծ�@̰Ӈ࡜؀eMƣݭ؀ƣеƞ》ɪșƣρęʗ৛үঽׇݭ

ȡۖͅ¶ۖߊ̏֨�ضׯΫˈࣃڀ৛֬Ϗ@�ɍר؀ݭ߷ׇѳۂ৛m˖֎؀ݭׇأГ۷Ķßϲ

 ؀য়ݭ؀ׇձҊ˲�ɚҙ;Ĳݭ߁ס˙৛ĤmƣƤׇɚҙ=Յ޻ࢫׇࡻ
 

ࠔ֎؀Ȣׇݭ�࢒ࡿר���Ƥώ¿αϬ̦�ƣƤɚҙʐʐĮׇƤώ৛]Ϭ̦࢒�

˲�
৘O02৙ 
 
2017ʗƕ޿Ǐɽѐė֟ߑɀ߻৛̥Ծ࣢Ӈׇߖी৛थঽׇǬԜ؀ݭ৛Åʢ̥ԾƜȵ۷Ӹβٛܗ
֨̏y۰¹औׇࣉ࣢�ɍ߼̌ܗ߷ߛ؀ׇݭ৛ÐۢƣƤ̋߷ŝƤώƽö৛ƕ؀ݭ݋৛@�ĿM

Ԩ©±͵Ǻڜ˯৛Ĵ֩ࠚׇࠔǬܑՇࠟ0@ॅɄˎטόࢫӸ৛ࠚǭՇ֟ǓׇࢅʂŘܑ߷ߛόࢫ

ʵׇׄɠ� 
 
2. ŁçσĒܗӛӋσĒׇ࣢ۤ 
 

еƞ》ӛǓ·ЋǨࢊݴƧ৛ď͚گȬࢊƧ—ǬƞɑɥࢊƧ�ϗ〈ϭЏĤׇ֑ܻׄԓࢊƧ�
όɝėҠȦࢪɮ़ĪࢊƧĲ2005ʗƕ޵Ԭ˨࠺«ࡰɽئόÓƢׇόɝėِӱࢪ�їѥࢊ�Ƨ


Ơ 1-48. ƣƤɚҙɍϏ޿यόɝ》ӛ؅ėЈÀőʷöׇձܫϳטׇ޿ӂ৘Ŀࢉޱ৛ЋδѤЕ 199@৙ 
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ٔ�ƣ�їѥࢊ�Ƨ
ׇ̰֑ࣶׄէ׬�Ô׬�ϊ৛ڜȬʗ˒ߛ׺ɣϏ࠶C4,800ʗçׇό׬Ƌ
ϭKׇĹσկ�》ӛׇ҅ŁܑՇσĒ֩ࠚȀە�؀ݭĹࢊƧ׬�Ԇ৛¿șƣʗḰࣗڤࢃ৛޸

߶》ӛƤʏࠂȺׇ@σࠚӸ� 
 

ĶۖߌO05͠ÓǨʗçƣ׬ޙࡴԆߤШϭ৛Іƣࣝݾԋҙȵ ֑ׄϦϗm֪�Ȁ֑Cԋڢ

Ƨࢊ�Ǖ৛˻ɿƤƣ�їѥڢ׬Ǌhׇ֪ࢷׇĹσկ ৛=֑ׄ/�ǊÓƢׇڢ׬Ǖ৘Ơ1-
49�Ơ1-50৙য় 
 

�࢒˒ȕ৛ՇڹښǕ৛ɔϬ ࣝЋ�ÒќĿMڢ׬��Ĺެन+Ћ֑ׄßەѴ࢒�

࢐Ϭӛ࡭࠺«Ԭ޵ɖ৛Ɠęʗç«׆�ƧओӛࢊĹׇە�࢒…޵Нة࢒ʠ�Ұׇڢ
ɪ৛̰MĿMЋ�ۤ̈ɔϬ৛ɔϬͧ�࢒ॳׇσĒ৛ٔϏϬƓęʗçɔЋ/৛Շ˒

֑ƣ+Ћ৛ŊѤڢ׬��Ǖ�
৘O05৙ 
 

O05ު®ߡ৛ֹH׬ޙࡴԆׇĸ҅ࡠŁߦߌƤώۗ۔ϭ৛۔@ȵІͽࡠȀe֪ڢ׬Ǖڹښȕ৛
Г̈ßͣͲِӱׇەĹࢊƧϭ̿ßƓęʗçׇڢ׬Ǖ৛˃նȀࠄ৛ ࣝЋ�Òќ�ِӱࣝݾ�

ए_ϏЕضׯėMĞ৛ܗЕضׯė͔Ǚ҅Ł۲ϳܗσĒ·ӟȹÖ࣢ו৛ɮ़Īӱ৘ҠȦԋӱ৙�

ِFӱݾܗҏӱ}ԾӫK》ӛӱĸ৛=ϬȯȵϔۢۊऋԬӛИ݉৛ЄϬӛȯσĒˋҀ ࢫׇࡲ

 �Ξা޶
 

  
Ơ1-49. ڢ׬Ǖয়ԾࢷǊh֪ͧॳׇڢʠҰȕ

(ǧ˃؊[̨ࠄॳ৛��ÒݴÝϏڹښ)৛ԾƓ

ęʗĹσկ 

͓Ϋϭࣝয়2015ʗ10Њ12ϗ 

Ƥায়їѥࢊ�Ƨ 

ĶۖߌO05;p 

Ơ1-50.  ڢ׬Ǖয়ȀࢷǊh֪ͧॳׇڢʠҰȕ

(��ÒݴÝϏڹښ)৛࡜K6ځĘʗçm֪ 

͓Ϋϭࣝয়2018ʗ5Њ23ϗ 

Ƥায়ࣝݾ 

ĶۖߌO05;p 

 
  



95 
 

3. ӛȯσĒׇܗࢦ޽ղׇۄÅ֑ 
 

όɝ》ӛׇȯȵϔࣗۊЏܗӛӋ5Ăׇ֨Ӓώʵ৛ۘࡴ˃̥ձЋׇȯȵσĒ৛Mόɝ》

ӛࢪ�৘И৙Ҡܘ�ҠȦĲِӱ˃ǌ/��րձׇ̈�—ŀԵȯȵԋИ38�бΞĶت̰ۖߌ৛

όɝƤėȯȵ±ҙ"޶ӸϏī࢛ʮНࣸگࠂŝӛگࠂ৛_Ϗӛ࢐ׇī࢛ĤϬधӛׇ֨ڠ৛Ŀ̈

 ŀয়࢈।НӮڜܗ߷רȺׇӛӋࠂ݋ҀƤėׇȯȵ±ҙĤʏ޸
 

�όɝ࡭�Ƥώׇȯȵ@Ó֑৛࢚nܑϏʮНׇࣸ࠷گࠂӛگࠂ৛̦�ׇ±ҙƣ࢒

࢐ׇϭ�৛ҙैɔˏñ˽৛ЋۧࡼǬࣸ�ĺ߭ߞƂৡ�ǭ�च»৛Ƥ�ӛࣸࠂ�… 
ԾAস̦࡭��έٿЉधӛࢎЋ��ˏǬׇīƕ৛ӛگࠂࣸ�گࠂЕnɔधӛ৛ޡ

؄̦�ׇ±ҙЕnɔϬ۷ǪЋ۷öधӛ֨ڠ৛࢒¿Hׇȯȵ@HЕnɔधɥ࢐৛ࢄ

ņ֨ࣗƣ�ࣵƤ�ࣛǙ�
৘T03৙ 
 
M�ӛȯ
ėÜ�ɥȯ
৛ˇे/еƞ》ӛׇȯȵϔۊɍܑࡂրձσĒׇࡖ߷�ǌߛܗࡱŊ৛

Ȁ
еƞȯȵӛ۾@��ЅɍҠܘ�ҠȦ�ِӱݴ�ȯȵׇۢ݉ʲљÕП৛ࡊߊڏߘȯȵϔۊ

ࣗЏܗӛӋ5Ă˃̥րձׇӛӋσĒ·ӟ৛ď͚ژ�ԋѐӒĂȀ׬ছ৘׬Ԇ৙৛ղॳۄ�Ƀ�

Œӛގ৛֑ș》ɪ࡜ӛŝ॓ҋׇԋѐӒĂ৛ȯȵԋҙσĒԋҙzNৠЋ࣢Қࠄ�ԝңߡ��؎

ˢׇר߷ৠՏর�মࢧ�、फ़ࢧ�Տ-֨ٔࢧݾ�Ӓॐॎ৛ŕ֑Ó�ȯȵׇӛӋσĒ
Ⱥׇࠂ

नŌ�ŊѤƣЕئࡼߦߌַ߅ ƕ݋》ӛȯȵϔׇ҅ۊŁ�ۢ݉֨ܗӒڜ।ձܫ৛ЄǖӪ@ܗ

ܑՇׇǨ¬ĲǨɢѴׇ࣢u� 
 

ƣƤɚҙԾׄ΀�ӛȯσĒ
̓ ̓̿Ɣׇژ�ԋѐσĒ৛Ȁόɝ׬Ԇ৛ϬŀԵЕɬЈǬׇ


˃ԆɣϏ�Ћ׬ɍϏו�ۄ৛Ȁұ݉ʃ$ׇղۊԆ׬ׇσĒ֩ࠚ৛ղܗ@˝ࠄۄӛӋ5Ăׇ

ऋ२α࠽৛ɣϏ�Յ˃
̨�दկࠠ
ׇσĒ֩ࠚ৛¹࢚ۖϬژ�ԋѐσĒӦÀ̋ࠄׇۋ˝� 
 

�όɝЋ��ˏЋ¡�ׇσĒ֩ࠚɔϬ׬Ԇ৛̦�Ģ׬ ࠄԆ࢚Ϭƣԟӳ�¿αŀ

ԵЈǬׇ׬ԆۊϬƣόɝ…׬ԆϬ̦�˙ɏɔЋׇ̝ߊ৛]Ϭ׬ԆҔࡉұЋƣ˙1
αׇࣿԋѐͧΏ৛ɍ̦�nߡϬɣϏ�Ҕࡉ৘Ϭ৙σĒ֩ࠚ�
৘T03৙ 

 
4.  ƣƤơ२5וǹ΅ܗƣƤ¡�ׇӦĒ 
 

[ơ२৛ƾϏ̥Ŧׇ֓˩৛ÀЋŅܑ�Ŋܗڷڒ؅ėׇ˲�ŊɣـयόɝƤėɚҙ̥޿

À२ׇדڷڒѡ৛oȀ֟޻ࢫǓy۰ׇ�еƞӛɪ֨̏y۰ĝЉ
޿׬�öϏσŁ�ׇ̀ܔ�

य࢛̌Љ
�݉αՍॆ࣢ׇ̡؅ėׄɠĝЉȀ�y֨؅ėׄɠĝЉ
�Ծׄ΀ӛӋȯȵσĒߍ


еƞӛȯĝЉ�ׇـ�ͺʮVࣜࡘѐׇ�ࡘѐVࣜĝЉ
ٔ� 
 

                                                
38 �ō�¼¿ŷȈ%�ĨÉƃŁËʓɍ��ʌ 31 



96 
 

Ļǧ৛ܔöϏԾۥ؀ׄݭ �ׇеƞƣƤۤ׏
৛Ϗ2012ʗԾ΍η޿यן�؀ݭvеƞگβ
ʡ޿ـߍय؀ܑݭՇyֲėۘۤņρ�ơ२̥ـৠ�΍ηǬԜޙ؀ݭĂۤ׏
åϬړņ¸Ɯ˲

ׇ֟yơ२Ȁ�ŀԵࢬޘˠ̏֨࠲ĝЉ

ĝЉ߼yࢬܼ����"Ȏۤ׏
��ܳĆڢ
ٔ� 
 

MͺĂσŁɽhԾ" 
य࢛̌Љ޿׬ׇ�৛ʉЍ޿߼ڠयƤėׇσĒ֩ࠚژ�ܗ֩ࠚ৛ד

çޙׄࢫ݋ț×য় 
 
1̃৛ƕԾ̦�֨śϬЋׇ࣮�޶ߗयȕʹ৛Ј̟޿�VM˒৛Ɣň࢛Ϭ̦ࡤ�

ׇ৛�̀߬ߏϏσȘ̴ϬՅׇ࣮�
৘O04৙ 
 


यy֨؅ėׄɠĝЉ޿�Ȁڷڒёׇ؅ėذ৛ɣϏ޿यƤėࡉϚͺĂ؅ėՙׇࡱƤώ৛

2006ʗ̥࣢̡ـΞা͘ćˤɽ৛2007ʗׄɠĝЉѿʵࡺh�ĝЉʖϭ࣢̡؅֓ࡕėׇ1Ą৛Ȁ
pॕ½ॎ֨ޞ�y�ӒĂٔٔ৛ƾϏ֟Ǔ֓˩ׇߛŊ৛ɉīЋׇ֟yˤɽࣻࡓƴ̥ـҟ֟Ǔɻ

ȥࣻ৛ƙȬͱ֐ɻ޻ҷɹ�ׄࠪӥԴٔ֟Ǔׇ߼ڠɽh� 
 

�еƞӛȯĝЉ
̥ Ԭӛȯȵ@ׇ֨Ӓ�֨֩�֨̏�֨ԾȪϙ৛࣢Ӈеƞό߼৛Mȥـ

ɝ޿�य�Ǭƞ》ӛȯȵϔׇۊσĒÅ֨৛Mӛɪщկহѝࠄ˝ƣƤׇ֨śö৛ړņӛӋ֨̏

 �ՙڜڿӛȯσĒͺĂƣƤׇҠܗ
 

ړѐׇ½߷�ûöࡘņ�8ī±ǧÓɽhׇƔ࢛तʗ৛ƣͺĂVࣜړ
ѐVࣜĝЉࡘ�

ņ@σ�֨̏�֩ѐׇࠚӸ৛ͺĂVࣜϒࡹ२।ӒĂ�Ķࡼࡨۖߌǩ؀ݭߌ�ԝࣝʏΖ͝ӛގ�

 २।ӒĂ̏֨ٔޓއȼ޿
 

�ׇ�޶̦�ұЋձÜ৛ɔϬ��բ߿޶޼��K/࡭߁�ǊƢƤׇ̋ۋ৛ɔϬ࡭

Ѥƣ�৛࡭+ϬҔࡉσĒɢन…߿HߡࡿרHգգ�Hդդ�Hׇ؉±ƣ࡭�ƢƤ৛

�ƣũެۋǓɍHׇ̋֟�࡭৘T03৙ 

 
ी�ׇ5ĂۘՑ߷৛ˋҀ%ࣝЉņhέ΅৛ʖ߻৛Ņ̥ŦƕࣗЏƣڷڒ8ׇܑׄƣƤ࡭

ϭ½ŊۏׯࡕܙӒĂ<Ӕ৛ƣࢫǬׇա1߻O�+Љ5וǹ΅৛ç�ࣼҍ˲ׇ̥С৛ĤƣƤơ

२ۤņߡࡹ�ǻ६�ʗȄò޿ׇߍό֨ࢬ؀ݭĂկy߼ė� 
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1.4 ֟Ǔκ۰ 

 
1.4.1 ֟Ǔ؛ȡ»ҙκ۰—ҟࠠבӰ 

 
Е߅òϏ 2018 ʗ 2 Њ 6 ϗܓеƞʆ޿ـयƜҙ ȡ֟ޙࡴǓκ۰%ȵ࢛ҟࠠבӰئߣ

৘Ơ 1-51�Ơ 1-52৙৛ͶҟړСȀޡ 1-11৛ֹǭͶҟϭࣝځԾ�ě 3া 30Õɾł৛½ЋƓٓ
�ЈǬܫूڈߔφ�ʮ֪ࠚ 7ৠЈɏ� 4ৠʖƨ� 6.25ৠѡӹʁ 1.30�ӒĂ࣢וȡۏƀ�Ԋ̋
ʢߤ޸̋ܗШȀ࣫ࣃ 1.8.1� 
 

 

 
Ơ Ơ ئߣӰבҟࠠޙࡴ .1-51 1-52. ȡ֨ƣЮƞ Ӱࢭҟࠠ� СړӰב¶ࡐ

 
 

ޡ 1-11.  2018ʗ 2Њ 6ϗͶҟړСޡ 

 _ʢ ϗЏ ϭࣝ ƀڜ ʢڬ ݶڪ
ʮ֪ڈߔ 
 ׻ݶܫू

  यƜ޿ 15:35 2018.11.06 120.0399 25.0399 1
ºʗ  ݶ7 ֐3

  यƜ޿ 15:42 2018.11.06 121.0806 25.04037 2
ºʗ  ݶ4 ֐3

  यƜ޿ 15:40 2018.11.06 121.08 25.03975 3
ºʗ  ݶ7 ֐3

  यƜ޿ 15:43 2018.11.06 121.081 25.03969 4
ºʗ  ݶ7 ֐3
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 ӥԴܗσ֨̏ɻؔ@؀ݭ 1.4.2

 
κ۰ ˠϏ߷࡮ēǬȡܕ 2018ʗ 11Њ 3ϗࡕܙ/�ӛȯσĒ؀֨̏ݭܗɻؔ
ӒĂ৛


ˠ֓ܗǓ�Ƥ֓֟�ۏ}ú֓κͮ৛ʏऻߪֈú֓κͮMĲРō˰ݘ֬Ĳ�¸֒Ē
ٔ 2ࣘ
৛Џ۷ʏĂЄǨࠈ؀֨̏MĲƣƤ؅ėׇѤݭ߷ߛȡ֨�Ŋnßеƞόɝ৛_׆࡜�ئߣ߷࡮

@࣢Ӈеƞ》ӛ�ʏׇࡼĮܗГn৛ׄɠƣƤ֨̏ܗσĒׇҠׄڿɠ৛ˇेƣƤhԾ��ӛӋ

֟Ǔκ۰ŝӛȯσĒ�̀ƾƤׇ޶ࢫ˲� 
 
�ě֬еƞƣƤۤߡ߁׏Ŧ݊ֆ֎ǼǠٔ৛ʏऻʍ֨࠼@ޙ�¶όɝxتԾ�݊ȆИ


ׇҠ؅ܘė৛Å》݋˒ӳӾϑׇĹࡿį݊޿ȵĹĪ৛ߛ߷�ņׇ࣯ʲ߅ߍ٤৛؉±ɔƤĵЗׇ

ɿ˯৛MĲրձׇӛȯै̃��ěʍ֨åࠩߌǬԜ؀ݭ৛ӒĂЈڑʏऻēǬȡ֨Ϗ޿ό؀ݭ》

ɪӥԴ৛ʉЍ۷߿ȡ֨Ԋࡊήش%ॖ৛+۷ƣ̳ܙ%Ć ৛Ծ֎؀ݭׇࠔ》ɪא�Qˠö৘Ơ

1-53�Ơ 1-54৙�ӒĂȡۏƀȀ࣫ࣃ 1.8.2� 
 
 

 

Ơ 1-53. ŀēǬȡʍ֨įߌҠ؅ܘėĹĪ 
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Ơ 1-54. ŀēǬȡʍ֨Ϗ؀ݭӛɪޙࡴӥԴ 



100 
 

 ߨړ 1.5

 
Е҅ࡼࡨضׯŁσք�֓ߨƔॆ�ࠠ˲ߦߌσЕĲŴĦߤШׇࠚφÕП৛ࣴܝеƞ޿य

όɝ》ӛ�ʏׇۢ݉Ƥϳε1֨ܗӒ֩ѐׇࣝړࡲ৛MĲƣ֟Ǔ࢈߾�৛¿@%ˠ֓ܗƤ֓ࣝ

̃̍ͅɈׇ߾Ēŝ࣢u׆޿ڝ�ʗnеƞ޿यόɝ》ӛ�ʏׇƤϳ࢈߾৛ˈऱׇϬ@ܗƢƤࣝ

֨Ӓ֩ѐqș%ώʵ৛Ŋϭ+ãòܗ@݋ƢƤࣝ˜ȁׇ̃̍߾ړࡲĒ�ۘƣЕضׯė ৛ƕϭ

ࣝࣗҷ�Ɯȵ/Ƥώβٛ�֟Ǔٔةة·ǧƕׇ࢈߾ڋˈऱ�৛̦�Ӧڳ�̦ܲ�޽ϬM@Ծ"
२nטˎ֟Ǔ ׇPe࢈߾ŝĂथ৛࢒স֟ǓЈࢭ¿®ڑ+ļЉϬ̦�Ҡ5וࢃqșׇȯ२─
ȶƋ৖Շۘ৛�̦ܲ֟ܗ�ǓࣝĿM5Ծɋ̥ࢫԾ"२৛ϬŎܗ@࡭ǬƤࣝ%γ1৛ࡉĿMƣ

�ƣŀԵׇ̦�৛ʐʐMƓन֟ӛ�ӛɬȕҙܑɚ৛̦ࡂৡҀǧ৛ދ½ŝޠĵ˖ʖࣝࢫ5ɋו

̌ӛ৛][&�Ǭ̞ӛ৛ƣЕضׯ ৛ࡼĮƣ̧ƐϭЏ৛ӛ%ϏࣸƤ�ׇ̦�৛Ϭ࣮ة�àŝ

ɇࣚ৛Ŋϭƣߦߌضׯ ৛ʗ৅ƣƓĘ҄M�࢘ÕׇĶۖߌ৛+Ћ࡜݋ӛׇ֨Ӓ࠶ओ৛]Ĩܗ

ӛ�ㄧוՑ%࣢u৛8࡭Ϭ�Ϭֹ̦�ƣϗ˒טˎ̨ο२޹ò》ӛۢ݉ׄɠ%ϭ৛̰Ŀ۷ĿM

Į˯ەŝӦ˯ׇनŌৡ 
 
ǨѤ%ةկܗٿ৛ǬǨۢՆϏ֨̏ضׯयόɝ》ӛ�ʏԾ"ׇ֨̏֟Ǔ޿ĮMеƞࡼ ৛˲

ㄧܓΤĲ֨̏y۰֟ܗǓκ۰৛ՇۘĨɐЋMƣƤɚҙԾ"२nטˎο२֨̏֟Ǔܗ¿֨Ӓ֩

ѐ%ׇࣝ࣢u߾Ēŝړࡲͷ߇�ЕߤضׯШ"M޿यόɝ》ӛ¼ࢪ৘ׅֆ޿�य�ǬԜ�y֨�

Ҡܘ�ҠȦৠç ˒यė৛޿ɣࢪ4 यόɝƤė޿ضƣϏͷׇד٢Ɲ৛ַ߅åɣόɝė৙Ծࢪ2
》ӛ؅ėɚҙ¿֨Ӓ֩ѐܗƣƤࠚӸׇqș࣢u৛ƣ࡭֑ׄ�̦ ضׯӛࣸ<ֱƤʏׇۢ݉৛

ϚЏֹוqܑࠡՇࠚӸ̰0ׇږ�Ö৛M�ࡘ�ԋ�ȵؕ�ȵֳ
৛Єۘㄧۖ߅�ȵׇ֨͟ڠ

+Ћۢ݉ȵϔƕҀۘܔȺ̨@ܘ�ϝۖ�ƕҀ৛§ٞ˙ӫऻϭЏƻǏׇܘʲßϗ〈ϭЏеƞǬ

ƥׇٔҟÝʲߍ৛ʏnږҀė֫ࡘƣԲӷ�ׇú׌৛ՇۘҀėƣ֨Ӓ�Ĩ+�˖�नɍÉțϭ

ʽýׇНēțैŝ_ϏpҟДׇه�ै़ҟɘ
৘ŀߞ৙%̰ݴʏnׇ֨ӒؼǓ�§ٞȀҀ৛

ЕėϚЏɚҙƣǬܑՇ EϬ³ĉ³¥qӛ��֫৛ƣƢƤƓώ%؊ŝǬӛࠚ。ࠂӸׇऴƒו

ú�৛MĜԋĜࡘ%ώʵ֨Ӓ৛ʲـȵƞ� 
 
Շۘ৛ँ݋ϭׇࣝࣝط�Єܗ࡟βѱׇࢂȓ৛ɽѐĒׇ܅ҁࡴ࠷৛m˖Еַ߅ضׯė·ׇ

ɚҙ˙ϚЏĜԋĜׇ֨ࡘӒώʵ৛ܓ 1950 ʗK˒ࣛȄ̓̓ĶßMڜԨʹʌ�ɽѐׄɠԾ"ࡈ
ٔƜȵ/Ƥώβׇٛˈऱ৛ɓ¿ϬҀė৘ֹϭ৙ɣеƞ٢ࡒٞگƝ৛࢝࡜Ǭܕē࢚Љė৛ƣכǨ
ҙ֨ɽѐM<ۢ�࡮ ऋڜԨׇࢭە�৛еƞ̥گԾֹϭēŀԵҙ֨ɽѐׄɠׇड़ࢉ%Ƥ�Å ৛ۖ

Ҁėƣֹϭβʡ̰"MڜԨׄɠŝɽѐĒٔβٛ%˯ڠ�৛�ै़ҟɘ
Ĩܑ֬ՇƤׇ֓ùݴ

Ĉ̥߾ࡓԾβʡ�Sѐׄڊڊɠҙ֨ɽѐ̨¿Ȣɽѐׄɠׇͅࠚѡׇ৛+ɔϬƣʽڜߤԨׄɠ

ėė·%ۢ݉ׄɠضׯ৛+ƕҀЕڠ˯%�ϬŎЋ࣫ø¡�Ĳǖ׌ƢƤm֪δ—ە˯%�ڕۼ
ŝ֨ӒώʵMĲ֨Ӓ֩ѐ৛+ѿʵܑ 1970 ʗKɽѐėࡴय़˒˙ϚЏׇטǭ�qǭ৛ԖԖƤࡓ
�qוɽѐׄɠܗԾ̥߾ș5ו�ˈऱ৛Єۘㄧۖ+Ћज5וĵͨׄɠ%əन�ƣЕضׯ ৛

�ٞϬƣࠠ˲̨ߦߌϬŴĦߤШࠚφÕПׇړС৛ƨŕ֑ǨρĶۖߌɍϏҀࢠ�ņƜȵβٛׄ
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ɠ̰òߍ%ɽѐėׇƢƤĵ˖�˝ή৛̨ϬГܗڜƣƤɚҙȨŹӻ࡮�ĝŲ˒৛ÅͶࢫׇޙǬ

ɽ̨ئҙ֨ɽѐβٛ৛Ǩ؄ޡՅúܗՅǵ�Ϭγ৛ɏܗٲއǬ঎ॳ%͇ա৛ڳϬƣЕضׯė·

�ۘÅ�Åۘ�Ƥ�ԏ�Ŋϭ৛Еضׯėė·%ɚҙ+ׇ̀׺Ķ݋ƕةةɽѐׄɠ�ƢƤβٛ

Ķȳ̨ۖմׇڑĒ৛ЄԾㄧۖ+̥Ծ֟ǓЈ߾ܗࢉƣ֨Ӓ֟ǓĲ֨Ӓ֩ѐׇΙܔο৛ۘɎߤׇ

հ ৛ۖ¿ ɓMǬԜόИׇɚҙЄϬ�ֶ¹ѴׇƕβʡׇƢƤβٛĲɽѐėׇҩЧۘަ࢈࡞И

��Ϭ৛ƣ2Ęׇض�Շۘ৛ƣҀ�˖̦�Ӈ̋ŝͷۊ�ɚ¿HƤώ৛̥ԾЈӔओǱׇ̰آ̨

Ԩʹʌׇڜڀ���Ó࠻�৛ĿM࠺ࡿԨׇڜƣ৛ϬŎβʡ�Sѐƣׄɠׇ֑ࡿֹۋ"ܫڞڀ

Ŵी৛ۘϬƣϏϬŎڿѩàׇҠ࢘·¿&ɠ৛�̟ÅļϬ࣢ׄڿSѐׇҠܗŝ̈ӂ৛βʡڠ˯

ɍϏǧׇ࢘؅Љ৛Ћאß؅ЉࠑP%ͅࠚ৘Social Responsibility Investment৛SRI৙�ۘβʡ�
Sѐׇ؅ЉࠑP%ͅࠚ+�दļϬȀדçƣضׯė ৛ǬԜछʬ̨Ϭܣ�ɽѐėׇɽʬ/࢝ࢋ
Ǭࡉ��৛̟ۘϬMږƔग़̨ުׇࠚɍֹƤɚҙׇҙ֨կޙࡴϐ̰ɍϏ¿ֱȬׇˈऱ٢Ɲ৛ߍ

ׇвə�ЄӇࢫӦ�ɢѴׇֹƤ̨؅ėׄɠ%Ŵी৛̨ϬƣƔग़ֹƤɚҙׇŊϭİĿࡴ�ҁƤ

ɍֹƤ֟Ųׇ̌͟ڠҠڿʏnαׇࠠú׌ŝĝúׇĿ۷ώŌޙࡴ� 
 
Åۖ৛ܲMŀԵο२ڜԨׄɠڕۼnטˎЕėׇɚҙŝ¿֨Ӓ֩ѐׇ࣢ړࡲu৛ǬǨρ

̥ࣗϏ 1950 ʗK˒ׇߦߌɍࠄ৛ǨЋओ࢛ׄɠ—ओࡘ�ओ֫ܗӛ޼�%�Ō৛§ٞĶۖߌ 
ȥaۛژ�ӛ�ۛ֫ۖɒЋ৛]ǨϬॆ̖ȵ ʗࢍऐ޼৛̨Ϭओ࢛ƣǧׄɠ˒৛Ϗ �ǡʗÅ

ʢ̨࢛࡝Ŗ࢛ࢎ۔ �ۖ+ƕҀ৛ƣضׯ ̦�Ǩ˙8࡭Іڜओȵƣǧ̶ׇ͜ �ǡʗĶۖߌ ৛

̍Ķß¿ɍϏ࡭�էІ॓۰ࡼH/Ǿ�ׇƢƤ৛Ћة�ɐɏओȵׇ̃̉�˯࢛ŝƔग़৛Єۘㄧۖ
+Ћ�˹࣒�̥ࣂ
Յöۛh�৛+Ǭöͺࡘ۔�И@ĸԖӔǱࡘЏ৛֬Ϗβʡƣ࡜ۘ�̍%

ė ৛̦�+�'ЋतʗضׯçƣЕדɎվĊͼϐĲβٛ৛ࡋ%ࡘ࡝Ϭतʗ̨ࡘ\ǬƤ"ɏޙ

ӛ৛+ҫ�ϬϚЏ±ҙׇۛܗ֫޼৛ֹՇ৛ƣҀH�ׇ߂Ǭӛ͸ܗۛࡘƔ࡝ȕʹ৛ѿࣛȄ࢛࡝

ۛӛ֫ۛܗ%ώ ৛ɻۘ ϬM֨ة�Ӓ̝ߊŝσĒ�̀%ώʵړࡲ৛Åʢࡸו�±؉۔ܗ�ƣҀ৛

֟Ǔ࢈߾ЉࡲĂß؅ėɚҙ֨Ӓώʵׇΰ߾৛��ˈऱ@ŝƢƤ%ׇࣝ࣢u�ۘ@ܗƢƤࣝ%

࣢u৛α+Ϭة�@ƣϭׇࣝڏ˜ ࣝطܗˠ֓<5h֪߾ܗĒ�ƕҀ৛еƞ޿यόɝƤė》

ӛ؅ė֨̏֟Ǔ֨ܗӒ֩ѐ%وņ৛α+Ϭة�नܐ�@
 �աوۋֱׇ̋�%
 
+ƕҀ৛ֹ̦�ƔßϦϗЕėƣӛࣸ<ֱ̰ݴϖЋׇܑՇ/@σ%ϳ৛ҷ�ӛ׬�؃�、

��؀ɧ�ƻǏ�ҟƥ<ڲࣅѪĲࣟژ�ȯۢ݉%ϭ৛̦�+�´ܘƄܑ 1970 ʗK˒ЕėЋ
ɽѐׄɠ˒̰ʏnׇࣧƭǄ�ՋƗ�ैࡄ�ʬ̯ߍϐٔ৛ۘȀҀ޿यόɝ》ӛƤėׄɠׇӛɪ

ϳ߾%޿Ē৛α+Ϭ@ॅ�ֱׄɠŝ˯ׇڠˈऱŝ߾ࡓ�ƣҀ৛̦��۷Ŏߛ��ƤώڜԨׄ

ɠܗ;ϡׇ޶ࢫ˲৛]Ϭ̦�ܲϬה�M�not in my backyard
৘NIMBYৠ࢝ࢋ৙ׇ޿˩n޹
òŝۅߍɽѐėׇׄɠ৛࢒স NIMBY ҠࢃļЉϬ NIMBY৛ϬǬȵ̰Ȓׇ̇��ׇ̈޶�ㄧ
ɽضׯδ̟৛Еػװࡦ৛औܣ�ϐׇƤώ৛+ˉˌϬަϐ/ॲŞߍࢋ࢝/ÀͱH˲ׇ�ۘЋܓ

ѐׄɠ̰ࢫ%Ƥ޿य》ӛƤėɔϬेՇׇoȕ�ۘɽѐҤЧ̰ʏnɍƣƤɚҙ·ƣӦɢׇः̙৛

¿α࢚ƣ�ƣ̦ئࡼׇߦߌ� ৛ǨρׇĶۖߌɍϏܐڥɽѐę̇ɚaƣɽѐėׇ�ैݴ৛ɍ

Ϗࡂ२�ʧׇּ̖৛�´Ћ̰Νˠ৛ŊϭɍϏ֨Ӓ֟ǓՅ˃�Ԛƣׇ߾Ē৛·ƣˠׇ֓˶̣ŝ

̙̖৛αऔMࡠ߃�Ҁǧ৛ƣЕضׯė ৛ɽѐėׇׄܗۅߍɠ৛ֹƤɚҙαՅǮǨ̍Ķßƕ
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ԾɔѐѩЉׇǖø৛ۘʏnƣ¿Ȣƣ֨Ӓ֩ѐ̨ɽŲЌĄѐ�ׇۢ࣋ࡲऋδ̟�Շۘ৛8࡭ƣ

ǫ̀δ̟�ۘƣ޹�Ó¿ࣗЏׇׄɠטė٢Ɲ·৛[&ļЋङϧׇۢऋׄɠ৛Ĩַ߅ضׯ�̦

ė·+֑ׄ৛ַܑ߅ضׯׇ�̦ 1970 ʗKࠪЕėࣛȄЋɽѐė%ۅߍŝׄɠ˒৛ֹƤɚҙī
Еqӛ��ׇ֫֨Ӓŝ¿֨Ӓ֩ѐׇׄɠʃࣛȄЋ/߾Ē৛ՇۘȀҀׇ߾Ē[&+�Ȩ¸ļϬ

ɽѐėׇࡴय़ŝׇࣛׄˈऱ৛¿αࣿ�۲˒ׇ̰ेع޶åϬŀԵࣗЏƣڜԨׄɠׇ�ڕۼ��

Ɯȵ̨βʡѩ݋৛ʐҙׇ֨Ӓα=ӦĶׇ̳޸�ט৛+ɔϬƜȵβٛ�βʡѩƋʐϬ�आˈڱ

Ƌˈۘ�݋ܞƣЕׇضׯĶۖߌ ৛דçEЋɚҙϬMضׯė·ׇҷ�ӛ֫ࡘ�Ծ¿֨Ӓ"޶

ׇq҆৛ՇۘʻĈׇ֨ӒоOڜ؅ܗƤ_৛Ĩ+औMԾ¿֨Ӓ͔ɠЄkׇГn� 
 
Åۖ৛࡜ʗnеƞ޿यόɝ》ӛƤė৛+ƕعǄδ̟�ӛɪ˒ࡤ�ɽѐʭҟҤЧ؀֨ݭ�

̏�ׄछʬΤʲĲओɪैछٔ߻ी৛ɡɡ·�όۣըन৛ࡼĮƣƤɚҙۏMԾʐׇƤ˃ϳ޿、

��֨Ӓ̰॓ࠇजׇݗ׬৘ࣗƣ؀�ׇݭӛ݃৙�ҷެׇҕ؀ެׇݭ�ޓॳࠉޓއ�Ǭӛެׇ

ƣܔʛĘʗƤώɽѐׄɠ৛Ɏ࡭ŝϳ「৛+ƕة৘টॳܰ৙ٔկࢯ৘Հॳ৙Ĳׅࢯॳ�়܇ׅ

ҷɹ̥߾+৛֑ƣĨࢯ�кׇّ˖̰ࠢࢯŝׅࢯĮƕӛ�়ׇࡼ�߾�ЋˏǬׇΰࢭ२̨ρࢭ

ҤЧूٔࢯ̨ׅܗ়ׇܫǨ˅ूד�ܫçеƞ޿यӛɪׇɽܘئʲз৛ࢎ]טϬMڜԨʹʌׇ

ৡࢫ৛ȟه¹؟Ԩׄɠࣝ%ǭڜܗǓ�֨̏y۰֟ە˯όࢫւą৛ֹ�ׇ̦�۷ŎÅڕۼڠ˯

ȟࡌৡĮ̇ŀԵׇ۷ӸβٛϬŎЋЄ¸ࢭەׇ˲גŝXٝৡӛɪǬƴɽࢉׇئƧϬŎĿMЄ

Ћ϶̕�ɉ֟ǓҠׇࢭە¶ڄڿĿ۷˲? 
 
ܑߡ�ĿMܔǬ̝ߊ৛¿ɍϏƢƤׇ ۖߌĶׇضׯç˙Еד 1970ʗK˒ɔ˙ҷ�ӛ�

ƻǏࡓ֫ࡘ�΁̥ɽѐׄɠ�ׇĢߊ৛̨Ϭƣ¿Ƥϳε1ܗƢƤ̝ߊ ৛ڳϬŕ֑ऐࡅ৘ࡘ/ԋ
ѐ�ɽѐ৙̨ϬǨࡅ৘ࡘ/ԋѐ�ɽѐܗ¿Ȣ֨Ӓ֩ѐ৙ׇׄɠε1࠸ࡅ৛ƣֹ࡭ ̦�ˏӫь
ׇϬ�२ƣ֟Ǔ ׇ߷޽৛ЋĿ۷ׇࣴܝϬ�२ɍϏ֟Ṵׇ̌̋ࠄƣ৛ׇۘ̋ࠄ˃̥İܗ@࠷

֟Ǔ5וԾ"�ȯ२ׇ̋˩˃̥Ћ࣢৛+ƕҀ֟ࡼࡨǓ߷ܗ޽Ƥϳε1ׇ̥ܝ৛̦�αĿࡉԾ

Ͷ̰�࢈߾ӂŝƣ֟Ǔט�Ǔ5Ăׇ˃̥ŝѣʵ৛MĲ¿ɍˎ֟Ǔׇώʵ֟ܗ@·ėضׯ߁ס

ĵׇĿ۷ޙĂ�Ϭγ৛ƣЕضׯ ৛̦ט�ßׇϬֹȵƞƢƤ̓̓ަɽѐׄɠÖîŝާ׷˒৛

ƣƤɚҙɍˎƢƤׇώʵ=ࣛȄÓ֑Õ҃�࢘ÕׇĶۖߌɍϏȵƞަɽѐėࣛ܆é۫৛¿̏ʢ

Ϭƾ͇�ׇࡴաׇ৛Շۘ¿̰͇աׇ�աĵׇ�दϬ޶ɉƢƤÅƔ˚īЋqӛ��ׇ֫֨șŝ

֨֩ѣʵ৛ۘϬʉЍβʡƣPeƢƤ޹ò�ׄɠ%ç৛࢚̟श̟�ɋνīЋƢƤܑЋׇ֨ș%

ɽѐėׇׄܐɍϏȵƞनۖߌɠŝhӂ�ۘ࢘ÕׇĶׇׄڿԾҠࡉ؅ė/ɍƤώة�৛̴Ϭࡿ
ɠŝࣛׄ৛åϬࡉԾथঽׇ�Շۘ৛8࡭ĶۖߌɍࡂĶƣ֟Ǔ ৛̰Ͷĵɍ֟ǓׇޙĄ̆Յh

Ծ৛࢚Ћ̦�Ӧ˯ŝ˯ݴ%ە�Ļǧ৛+Ћ8ĶۖߌɍϏ֟ǓȀҀ৛åࡨढߎ8݋Յǵ�Ҁǧ৛

ƣضׯ ৛̦ܗࡼࡨ�ĶׇۖߌӦʢ<Ӕ৛ࡴ�ҁƤ߁ס¿ƣضׯė·नɍ֨ةةӒ֟Ǔ࢈߾

�ׇγ1ŝε1৛ƣҀ৛̦�ׇ׺ĿMࡉԾ߁סĲͰ΂ƣƤɚҙ¿ρĘʗ�nƣनɍ֨Ӓ�֟

ǓܗƢƤ߾Ēׄɠϭׇˠ֓̍Ķŝ̃߾ڦĒ৘=ĤƤ֓─ˠ֓%̍৙৛Ŋϭ̦�+ݦҀ߁סĲ
ͷڍ¿ƣनɍܑȵȵƞƣन֟ܐǓةةׇ�࢈߾ɍϏƤώ/؅ėГnׄɠׇטӂŝʲ߻�Å ৛ۖ

यόɝ》ӛ؅ė޿ס�ҁϣࡴ৛ ޽߷ӒƔ̝�Ƥϳε1Ĳ֟Ǔׇ֨ۖߌ�ҁƤ˙Ķࡴ+�̦
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֨̏֟Ǔ֨ܗӒ֩ѐ%Ŀ۷ړࡲ৛�+˙ Ɍ˖ƣƤɚҙ¿ˠ֓ܗƤώ%̃̍ࡼׇړࡲˍŝٹ

؊̰ƣ� 
 
ۘƔßЕׇضׯЈÚ—@Ƥ%ࣝ৛ϬŎֹCϗ̦�ƣߦƤώÅ֨�ï֨ܗ˚֨%ϭ৛̦

�जƔß@֟ܗǓࣝ5ĂׇЈƾЕɢन—̍ȫڜ।̍̃ܗनŌ৛ƕԾ֟Ǔ�@ޙܗԾׇ5Ă৛
αۿओ�/@%̃̍ܗ̝ߊ�¡��+ƕҀ৛ƣЕׇضׯЈ˒৛̦ߔ�ƠM֟Ǔκ۰�२।֨

Ӓ/σĒׇɏɏةȕ৛Δةƣ̦�įܗơׇࣻʍ֨%ࣝ৛ϏҀՅߨϬƣ޿यƜ ҟࠠѬӰׇɽ
hƩ̨Ϭؚϗě˒ܕēǬȡʍ֨ơࣻƣ޿यόɝ》ӛ�ʏׇӛȯ؀ݭ�σĒ֨Ӓ२।Ĳ޿όݭ

؀ׇӥԴ৛̦�ƣƣƤ࢚ϬߔƠ̈ࢀ޶ß̨Ϭżࠪ@ܗƢƤ/ܑՇ̃̍%ړࡲनŌ�Ҁǧ৛̦�
+ʉЍׇ�̦ࡼࡨöࢭĿM࡭ږࢀ��էѿƣ�@
ա�৛ैकोΈׇƢƤ৛ƕوۋֱ̋�%

ԾҵЋ/ƢƤŝǬӛ৛̦�İeߨࡾĲ֨̏֟Ǔ֨ܗӒ֩ѐ৛ۘ֨Ӓ�֨֩̏֨ܗαԾ@Ƥ࣢

u �ĿÖî%�֟� 
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1.6 सЏδ׌ 

 
��Еַ߅ĿࢭĒδޡ׌ 
 

͠ѡवד ƀ_ सЏδ׌ αࣿȨ̥δ׌ 
ïࡱɔѐѩЉρ @ 3 44 
ׄαŴĦ Q 200 228 
 ؅ė � 2 2ߌ͙
 Ƥ؅ėɚҙ @Ѵ 10 44ֹߦߌ

 
 
2�¿Hβٛδ̨׌�ĿࢭĒδ׌ 
 
1.ǖࡴɍֹƤɚҙܗƣƤࠚӸߛ࣢ׇۤ߷  
 ەǓy۰īåׇį֟ܗӸ〈֓ѣʵࠚ½«ӂ৛�ԾГnטʢŝׇ̏࢈߾ɚҙɍ֟Ǔ߁ס.2
 ߻ŝʲߎƣƤɚҙɍϏГn؅ėׄɠׇЏ߁ס.3
4.ƽ॓ƣƤ֟Ǔ»ҙЋúϏ֟Ǔׇ֨̏߼ڠ  
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 য়ࣃ࣫ 1.8

1.8.1 ֟Ǔ؛ȡ»ҙκ۰—ҟࠠבӰȡۏƀ 

�� ȡۏƀ 
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2�Ԋ̋ʢܗʲ߻ 
 

 ߻Ԋ̋ʢ ¿Hʲ ׻ݶ ډ֐ ݶڪ
1 803 6 8 �  
2 803 1 7.5 �  
3 803 5 8 �  
4 803 16 10 �  
5 803 12 10 �  
 ĿMǨ�া࠺ڢ˖޽̦ 10 2 803 6

7 803 7 10 
̳ѩĿMܑʏ�া࠺ڢ৛�Շ�ӒĂЋ

াষՎ 
8 803 8 10 �  
9 803 14 10 �  
10 803 20 10 �  
11 803 22 10 �  
12 803 18 10 �  
13 803 23 10 �  
14 803 19 10 �  
15 803 21 10 �  
16 803 11 10 �  
17 803 3 10 �  
18 803 4 10 Յ 
19 803 9 9 Յ 
20 803 10 10 Յ 
21 803 13 10 ǧÓϭࣝĿMǨ�া 
22 803 15 8 ʉЍࢎЋ��Ѵئߣة࡭ 

 
Ԋ̋ʢ%ͽޡ߅ژࡠ 

 ѤЕρ ЈǬ� Јɏ�  _ρ ʖƨρ ѡӹʁ 
Ԋ̋ʢ 22 10 7.5 10 9.57 0.83 
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 ƀۏӥԴȡܗσ֨̏ɻؔ@؀ݭ 1.8.2

 

    

臺北大學通識教育中心 107 學年度第 1 學期              1103 桃園海客文化與藻礁生態巡禮               
帶隊教師：蔡怡玟老師 (課程：環境、地理與心理)、林君諭老師 (課程：全球化) 

11/3 (六)  桃園海客文化與藻礁生態巡禮  

藻礁  找礁  海客  垃圾  文化  全球化 環境 心理 

葉家  宗祠  祭祖  生態  人文 鄉土 

環保  工業  聚落 發展  在地化  地理  淨灘 污染 

客家  信仰  生活  台灣  自然  人情味 

 

請就今天走讀永興社區、探訪藻礁生態與淨灘活動，

選擇上面至少五組字詞將今日的一日行寫成一篇踏查

日記。(每一組字詞需配一張最適當的照片；文體不限；全篇至少 500 字) 

 

 

永興社區為台灣少數保留三合院的聚落，其建築規劃與設計充滿了客家人的

智慧與巧思。令我非常訝異的是這些三合院至今還有人居住，畢竟以一間房子的

功能性來說，古早三合院似乎以不符合現今社會的需求。當然，這也有可能是我

身為都市人太過依賴科技與網路。導遊先生帶著眾人觀察一些三合院的小細節，

如磚塊上的標誌，而這些小細節代表著建築材料挑選上有一定的堅持。 

離開永興社區後，我們一行人來到了藻礁以及周邊海域。藻礁地形非常的崎

嶇，且充滿坑坑洞洞。導遊帶著我們找尋藻礁的蹤跡，但因為氣候變遷以及周邊

工廠排放溫度過高的廢水，藻礁幾乎已消失殆盡。從導遊講解藻礁生態的語氣中，

聽得出淡淡的哀傷與惆悵。美麗的藻礁生態系需要經過大自然好幾百年的孕育才

能建立起來，包含穩定的水溫，和富含營養的海水。但破壞整個生態系只需要一

些商人的貪婪作為，就能使其一夕之間蕩然無存。許多小螃蟹和成群結隊的魚在

藻礁的無數小洞裡找到了自己的家，從洞口探頭出來看著我們。消波塊上有許多

小蚵仔，重金屬汙染使它們綠化。導遊拿著尖石敲擊綠蚵，並說明這是他童年時

的樂趣。最後，我們來到了海灘，開始一根菸蒂，一個酒瓶的恢復海灘原貌。我

們找到了一根工業用的廢棄管線，並同心協力的搬回垃圾放置區。淨灘給了我滿

滿的成就感，也讓我更有動力準備接下來的期中考。 
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2�еƞ؀ݭҟƛॳॅࠚӸy۰؅ܗėÅࡱ 

Ύ޶ 

ŀԵϬ�ӛɬ৛ॳॅࠚӸϬ》ɪԋИࣗ$Mnׇ֨Ӓqध৛ߎǨॳॅʚʗϭЏЉÝ֪》

ɪԦƤ̨ԝࣝʏٔ֟ǓֹhшƤ৛]ࣛׄܗҩЧm˖8࡭ш˺֟Ǔ̓̓ӝǱ৛ॳॅρࡩࢭʗ०

Ӭ৛》ɪɚҙׇڜԨnӸ+ĶßȊ۹৛_Ϗеƞ》ӛׇ؀ݭƤ˃ƕ¿ǨȖׇࣾձҊړљ৛;p

ॳॅʚܰࠂȺׇॎկnӸĲȦ¸ׇ֨ࣗ֟Ǔ৛Ĩ+ƕɽѐėׇࢅׄࣛܗـߍĶװǜ৛/߁ɽѐ

ׄɠɍֹƤॳॅࠚӸׇޟΚߤܗШڜԨ˲ॳॅЉÝׇ֪шƤĲƤা�Ծm》ӛԋ̥߼0yږ

ѐҠׄڿɠׇֹĄ%˱�Еȕַ߅Ϗ 2018ʗ 3Њܓ 11Њࣝ৛ɍеƞׅֆ�ǬԜ G1�G2�Ҡ
ώʵٔ׬۞�ϳۥ�ߦߌ�ࢥÀ�ষڢШ৛m֪ߤӸࠚॳॅޙࡴ6�Ѥাـߍ؀ݭĲҠȦׇܘ

ĵ˖ֹƤȨοׇॳॅࠚφ৛�ձÜĵÓڜԨ˲ׇॳةM/ࠚ߁ӸӬɐɍֹƤԋѐׇޟΚ�˖ß

ׇρΞmֻ֪أ˲ЃڧҔࡉѤাׇկةǨѤ˲৛�MаȹʢÕП/߁२ࣗÕ^৛ۥϳࠚφåm

Сे؄ҠȦĲǬԜړ�Ⱥʢࠂ२ÕП֨կׇࡇ֪ G2ׇկةǨѤ˲ࠂܗȺʢԾѤা Ј३৛+
ԾʚॳρࢭЈǨׇėƹ৛ߤ�Шßڂ۩ऐ४ঈٔ३ډ͵ॎׇۖʚॳЉÝ֪ҀƤhԾ¿шƤৠɉ

؀ԾݭС͠ÓеƞړضׯǨѤ˲ّ2३ׇшƤ�ЕةԾկ¿֑ׄࡉɪшƤҔ《ݴŀԵŅܗ؀ݭ

ŀԵеƞ》ӛڜԨ˲ॳॅׇ޶ࢫшƤĲ۰ʚǈ ৛̰yșȨοׇшƤ̴۷m¿֨̏÷۷Ћܩǿׇ

ׄ΄৛MÝԋѐࠚӸׇҠׄڿɠ� 
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 ߃ʟַ߅ 2.1

    ŀԵƓन֟ӛ৛࡜ɪԋѐӒĂࡼĮԾ》ӛИ݉ɚҙNׇࠡڜ޶ࢫԨĲॎկnӸ�ँ́؛݋
ׄɠĲɽѐĒ৛ŀԵ》ӛԋИनܐ/@ĸǧآ�ĆĂ@ĸ३৅ĒŝڜԨࡓƴׇƘǓ৘ ৛̂2008৙�
�ìׇԋҙ+ƕԾԋւࢭӬɐۘनܐßՅӂ͟࣢ו1˙ڿԋѐɽhׇŴी�ӛӋ֟ǓĶßɽѐ

ĒĲࡼʢׇࣛׄˈऱ৛ӛӋԋѐࠚӸ˨࣭�ࡰMĲҟ֨֨կׇшƤ֡߁৘Dekker & Casselman, 
2014৙�》ɪԋѐࠚӸ+ƕ@ԾӒĂĲװǜ̥ࡱӛɪׇ֨̏ٿǛöۘӬɐ৛"޶ԾࡼʢͧΏ�
шƤװǜ֟ܗǓҩЧ৘Jackson et al., 2001৙৛̥ڒӛɪׇ֨̏ٿ》ӛܑՇшƤ ৛ڂѥР�Ԃ
Ƥŝ֨կ؀৘֍֘؀ٔݭܗ؀৙࢚Ϭ》ӛॳॅFبॳĲʚॳׇ޶ࢫшƤ۰ܗʚǈ̰৘nursery 
habitat৙৘Nagelkerken et al., 2000৙৛ۘ8࡭》ӛԝࣝʏшƤ৛ƕӛɪڧŘƝ@ĸǖøĲࣛׄ
ӒĂ৛̥ࡱ》ӛ֨̏ژٿǬࢭӔǱࡤ�ĒŝÕާ৛¸ׇ֒ԝࣝʏनذƕۘƣࡼĮ 33 ʗࣝӬɐ
/ 16.02%৘Murray et al., 2018৙৛шƤװǜܗҩЧ+Љ̥ࡱȕبॳĲʚॳׇ֨șօܗϔࠂۊȺ
ʢ�࣭৘Courrat et al., 2009 ; Lindholm et al., 2001৙�ƕҀ/߁》ӛшƤ ॳॅࠚӸܗǨѤ˲৛
MĲॳॅȕبॳ࠷ʚॳׇÕʇш˺ն「৛�ɍÀЋԚöׇшƤࢄޙࡴʢ�Ĥϭׇy߼৛ĿMh

ԾԋѐࠚӸٞ֓�ΰŹԋИׄɠׇ̳޶ࢫҍ޹�òӛӋy߼ėmӛӋࠚӸ۷ǪަҠڿÝ֪+Ϭ

2017ʗۤņƜӛӋЉׇ�߻Ɯࣿ½߷৘Pinheiro et al., 2018৙ׇࡠ��》ӛшƤ৛ȀڂѥР�
ԂƤŝ֍֘؀৛࢚ʃڜЋߎǨॳॅࠚӸׇضׯ�Ĵ؀ݭ޿৛एЋęʗ҅Ł৛]ƕԾ֨ࣗ̓ګ�

֨ࣗоOࡉƐܱMĲÕʇأɐ৛¸�ֱɍϏ》ӛॳॅÝ֪؀ׇݭն「ࢎ�ӫь� 
� �  ,৘crustose coralline algaeݭ֘֍ҏն֬ة�؀৘algal reef/ridge or coralligenous reef৙Ϭݭ
CCA৙Ծ"ࠌ޶քׇۖ֨կ؀२৛ࣗ҅ڜϭࣝ̓ګǂذ˃̥৛ҏն֍֘ݭɍ֟ǓʕΦׇۚĶʢ
؀؀२ݭ/̥˃ա৛tو¿ܗ؀֨կՅӂࡱ३ʢʕΦ�৛ƕ¿Hܗ३৛ƣࣗЏ३ՙ॓রࡉ

৘Walter et al., 1987৙৛�ƣ�Ŋՙ॓রMĲʕΦ�ЉЋ�Ŋ؀ׇ̥ڒ२˃̥৛8࡭ձাे؄
޶ࢫրձ˲Ĳׇ ؀ƣ֨կ؀ݭ/ �˲_ϏөӛׇԝࣝʏĲ9ԝʏԾҏն֍֘ࢄݭņׇ֨ࣗė

ƹ৛�֍ǿׇƾࠠ৛̥ԾܩљǨѤ˲৘Cocito, 2004৙৛+;pړǨʠш֨կ˃̥३ʢׇߎܗ�
Ǩߎљ৛Ŀ;pړ؀ÀЋǨȖׇࣾݭׇݭ֘֍ƾ؁৘Littler, 1972৙�֬Ϗҏն޶ࢫ؀ׇࡱ؀֘
шƤ߿ɏƴԝࣝʏĲөӛҟƹ9ԝʏॳॅ֨ࣗ৘Tribot et al., 2016৙�एՇˏǨ࢚ضׯʃڜ߶α
ॳЉÝ֪》ӛшƤhԾॳॅ۰ʚǈ̰৘Paterson and Whitfield, 2000৙৛بFׇةԨ˲ॳڜǨߎ
]Ϭ؀ݭɍϏ》ӛڜԨ˲ॳॅׇ޶ࢫ˲E�ӫь৘but see Ballesteros, 2003৙�  
� � ƣŀԵ》ɪ৛еƞĞ�Ћ݋ŀԵ޹ѣЈǬ৛+Ϭ�ֱ�ɐЋׇǬ٢Ɲ؀ݭ�еƞ݋《؀ݭ

ŀԵ࢘޵ӛɪڤڧʰ/ 27 Ǭƞė�ǬԜėMĲόɝė৛ࣱ/ढÓҟनׇ࢘Õ৛ׇݔ৛ӟࢪ«
/؀ЄˍӛެʰZݭ ёǬׇȊ۹�ƣɽѐ݋ܐ؀नݭʗnƕ۷ӸࣛׄŴी৛еƞ࡜[�ࢪ«5
ׄɠ˨ࡰĲ঄ɐȨŹ؛ȡߤШׇ۲ϳ�৛ŀԵ࢘޵ҷĸŝԝࣝʏʐަߛԾ`ǨѤ˲ŝ`֨֩ö

৘Lin et al., 2013৙ה�ß࡜Џ৛ƕԾ؀ׇࣛׄݭա߻�৛ࡼࡨσքƔॆ৛̴֑ׄ؀ݭएՇϬ३
үذկŝ३̢әկׇ֟Ǔ৛]ϬEÀЋ३ʢׇ֨֩öMĲǨѤ˲৛ㄧܓ;pшƤߎږǨڜԨ˲

ׇӛӋ֨կ৘Liou et al., 2017ৠGibson et al., 2006৙�ۘŀԵɍϏ؀ׇݭॳॅࠚӸߤШ৛��ֲ
ƣկߤةШŝɏ޹ѣׇࢭĒࠚφ৛ߤ8࡭ШĨ�Åेࡼ؄Į࢚ضׯϣे`X/؀ݭėƹׇ֨կ

Ǩ�৘Dai et al 2009.,ৠLin et al., 2013৙৛ߎɪԦƤ《࢘޵؀ׇ֨կȹʢЄϬ३Ó¿Hݭ�Ⱥʢ৛ࠂ
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ЄȨοׇ؀ݭॳॅ֨̏ŝࠚӸɍϏ》ӛԋѐŝԋИׄɠׇࠌքEՇज޶ЄǨׇρΞĲضׯn

 �߁/
� � Ծ/߁סƣձȬ֟Ǔ ׇ֨կǨѤ˲৛̦�8ࡼࡨ�ʐׇ޸ώʵߤޙࡴШ৛oȀФࣦࣷߍ

Ăկ৛�Ϭ֨ࢬࣃߊʛʗ̓̓ࣛȄÝ֪�8दʕΦ˲�ަĂׇώʵn࡜Шӂ৛Շۘߤڧ࠭ظ̨

ׇضׯ8࡭�Ó֑৘Lin et al., 2017b৙ضׯϳৠsoundscape৙ٔۥय৘ࣃǧࢬѩ৛וĂܑڧǧڂ
ǿݴϬߤШϭࢋ´॥Əß֨ࢬĂկ৛ĻǧߎǨःݛ˲३৘cryptic৙̨ϬϥĶ॥Φ৛ࢎЋϔۊё
`ׇ֨կ৛࢚ĿMƣ8ަ࡭ĂʵࣃߊƋ�Ó֑�ँࢬ݋ǧׇ࣭֪ࠗۅޫࣃڀ`৛ҟ�ࣧҟࣃय

�ߍϳۥ�৘Lindseth and Lobel 2019৙�ҟضׯʛʗࣛȄׄɠׇ࡜ϳ+̥Ծۥ��ϲĲ৛ҟߍ
۷Ǫĵ˖֟Ǔ۲ϳۥयMĲ֨կ̰ׄÓׇۥय৛דçॳॅʃަ߶αĿMÝ֪ۥयߎޙࡴǨޙԾ৛

oȀ:ޙࡴȬ_࢈�˘̨Ϭׇࣝةޙࡴӻ࡮৘Amorim, 2006৙৛�ŊॳةЉׄÓ�Ŋׇۥय৘Fay, 
2009৙৛̰MॳׇۥयĿ�Ծׇ࣓ةqΞ%��एՇҟۥࣃڀ�यޫۅȶϥĵ˖৛]Ϭ+ࣛȄ
֑ׄҟ�ऑय̨Ϭƌ यϬʕΦ֨կÕПׇ"޶ƕ࡜�ڋʗࡴׇ́؛ҁ৛�8ࡼࡨछ܃϶̕ȡ
Ծޙय৛+ࣛȄ̥ԾÕП֨կǨѤ˲̨Ϭ֨կ֨̏ۥ8ҟ�ƌयnւĵ֨կׇ࡭৛ͱࣱئࡼۏ

ΰׇ߾įρ৘Lin et al., 2017c৙�ƣ۷޸ʢ`�@ॅʕΦʃ$�३ׇŀԵеƞ؀֟ݭǓޙࡴҟ
φʤࠚ׬۞ʛʗ࡜�˲؀ׇ֨կǨѤݭШߤׇ˲न¸ࡉШώӂ৛۷Ǫߤܣ�ņࢠϳÕП৛ۥ�

ׇʲـ৛�ॳॅ۞ׇضׯ׬ȡۖʃࡼࡨ۷ڜρ_ˈ�Ӱߎׇ׬۞ࢭǨձ˝৛ࢠņࡇ߅ژ२ׇߑ

X৛ۘ̿ÓГׇ׬۞רĿ۷Õॅۊ৘Boudinar et al., 2016৙�ø�֍֘؀ॳॅ۞ࡉ׬Ծ׸Ǭ�
ࠠƤǁ״৛ƣүذկĲĒ׬ɢ ৛ࡉȶϥyֲ�n৛ƕҀࡼࡨүذկ ׇॳॅ۞׬nƔͺࡼĮ

ʗKׇॳॅ̥ڒʃ̥ڜԾ��֪nʲـॳॅ҅Łׇ̥ڒώ ৘ɻLin et al., 2016; Lin et al., 2017a৙�
ƣ@ԾʕΦʃֹוڜƐׇࢫŀԵӛƹ৛ɓ¿Ϭеƞ؀ݭ৛ࡼࡨήऋүذկ ׇ؀ėॳॅ۞׬৛

��ÕП¿Ŀ۷ॳۊॅة৛+ĿMʔúʲڜ޶ࢫـԨ˲ॳॅࠚ̥ڒφ� 
 
 ѡדַ߅ 2.1.1

��ɉߤШׇॳࠚةφړСܗ¿Hȕַ߅@σ؅Љ؛ȡȡ̰ۖࠚߦߌׇޙࡴφژο৛ʲљÓݭ

؀ॳॅࠚφʤ��Ӹࠚ؀ԋѐݭʁָ৛nͺύɽѐׄɠɍϏةĮMĲ֑ƣׇॳࡼࡉҔࡼࡨ

ׇˈऱ� 
2�бΞڜԨ˲ॳॅࠂʢŝ¶ӪFبॳׇρࢭŝƤাʲ߻ԋѐࠚӸҠڿÝׇ֪y߼ėƹ� 
�Ӱ৛בӸׇࣗЏࠚԋѐࠪـĲņh৛ʲڭ߈ȡȵׇ؛ҙ«ޙࡴƤɚҙֹܗࡼࡨ��ɍ@Ծɽ

ѐӒĂׇˈऱבޙࡴӰ� 
 

2.2Зφܗώӂ 

2.2.1 α।Ƥা 

    ˙ēßĞয়ׅֆ�ǬԜ৘G1�G2৙�Ҡܘ�ҠȦ؀ݭė6�Ƥা৛Ϗ 2018ʗ�Њܓ 2018
ʗĘ�Њࣝ৛½*�ЊޙࡴͶѤߤШ�ƣҒ�Ƥা׈m֪ǨةͶऋώʵŊϭޙࡴͶѤ৛M׺y

ήऋß�ŊॳةĲ२ࣗ٢Ɲ� 
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Ơ 2-1. α।Ƥা 

aԾׅֆ؀ݭ৛bԾǬԜ G1৛cǬԜ G2৛dԾҠܘ৛eԾҠȦ� 
 
2.2.2 α।ώӂ 

     Ý֪�ŊׇॳॅͶѤώʵnǖøॳࠚةφয় 
1. M�ढ़ҸhԾষݫࢥõ৛ܗӛҟŝࢠߤޙࡴٹࢡ˒m֪৛Ϗԝ ʏ৘ԝ३ݴٲ�ࠊ৙
MĲԝ�ʏ৘ԝ३ݴ¼ٲ�ࠊ৙Ņࢉ��ƙȬԝҨߤޙࡴШMࢋ´֟Ǔƕڋˈऱॳڒة

̥৘Wen et al 2019৙৛ɉষݫࢥõß¶ԝҨ˒ٔځ ܓ10 15Õ࣑m¿ׄ΄ݫδ৛ٔˎŊ
ϭΦĂԝҨ ׇҟ৛mݨࡃƣȖࣾ �ަࡢϸׇॳँ݋ҟӔӔÓ৛ࣃڀԝҨࣗɂ३MĲ

̰ͧͥß%ॳॅ৛n؀ݭޙࡴԝࣝʏׇॳॅߤ̥ڒШ� 
2. m֪âڢĲĂәڢ৛ФߍϏԝ ʏ৘ԝ३ݴٲ�ࠊ৙৛âڢMҟٞĲࣂ߀Ϗࡤԝϭç
ˍФߍ৛ƙȬȨ˒αۅ 24ɏϭ৛�ϏҒѴࡤԝϭçˍͥͧࣃߊßׇॳةĲ२ࣗࠚφৠF
ͥͧޱࢫ৛ŅƤাͥͧޙࡴ��ɏϭܓϏԔԝ˒2ڢॳm֪әӲ֨կب 15Ѵ৛ɉͧͥß
%�२ʏƔα।ȱة࣓ޙࡴ৛ّ�țƕНēțैˈऱैӗࡼǬ৛ՅӂϏԔԝϭ͒ڢ৛ΰ

MՙࢰĲڍڹϏࡤԝϭçˍФߍ৛ŊѤαۅ 24ɏϭ�Ϗɉͧͥß%�२ʏƔα।ȱޙࡴ
 �ة࣓
ַ߅ȕܗφ�ŊϭࠚH�ׇԋւࣃߊȯĲԋҙ৛ࢳŴѤাŘƝׇߌШׇŊϭ৛ߤޙࡴ .3
�ׇ؅Љ؛ȡߤШ ৛ֹܗƤԋҙņh৛ߧH�ĝúࣃߊҒϗͧւ%ԋւࠚφMւ˖ࣗ

ЏρΞ�̦�+˙فڢۊ؅ m֪ࣉ࣢ȘΊɌ 2013 ʗܓ 2018 ʗׇॳॅՍէ৛ࣃߊ¿ॳ
 �MĲ२ࣗة
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4. ̦�Ŋϭm֪ҟࣃ�यѩ৘Soundtrap 300 STD, Ocean Instruments৙ࠚޙࡴφήऋ�
Soundtrap 300ׇࣃयाօाɂ৘bandwidth৙٢ƝԾ 20Hzß 60Hz৛ĿӟݔǬ࢘Õׇ֨կ
�ζ̍ʢԾɏϏضׯयाօhԾۥ 34 dB re 1 μPaࣃ�यѩƤাФߍϏԝ ʏ(ԝ३ٲ�ࠊ
यࣃ�৛ࣂ߀ԝϭƙȬϏࡤयѩƣࣃ৛(ݴ 24ɏϭ˒ήƔ� 
5. Ծ/ʰZßࡼĮׇĿ۷ॳॅࠚφ৛Еַ߅ŊϭͶऋ࣫࡜ԝҨ ׇʠ、৛Ɣnm֪े˜
 �úࡋφࠚ৛hԾॳॅذҰ׬۞ȼϬŎЋॳॅ޿࣐
 

ʚॳ�FࡉҔࡼࡨ�ŝҟӦۅ_ॳׇࣃڀЉձÜĮةԨ˲ॳڜԨ˲ॳॅ৛Ͷऋßׇڜɍࢲ    
��шƤ޶ࢫׇةԨ˲̨३ࣼ͵ॎۖկڜ؀ϬŎԾݭـॳŝ৘9৙̥ॳ৛ʲب�।߶؀ݭhԾ

ӛɪڜԨ˲ॳॅׇ۰ʚǈׇ̰֓ߨ�¿ ձÜɉࢲɍڜԨ˲؀ėॳׇةFبॳŝॳܰ৛oȀট

ॳ৘Anguillidae৙׬�υॳ؛৘Serranidae৙�ٍঋ৘Lutjanidae৙؛ŝঋ؛৘Sparidae৙ٔޙࡴ
 �৙ةÕॅ৘ɣ̨࢘ڏ
 
 ÕП߅ژ 2.2.3

    Ýֻ֪أ˲Ѓڧ৘rarefaction curve৙ĮҔࡉ�ŊƤাͶѤॳॅׇǨѤ˲�ƕԾ�ŊͶѤώ
ʵЋկࢉׇ�ةΙ৛ø�ЕׇضׯͶѤώʵՅӂƣ�ŊͶऋώӂnѡӹĒ৛ƕҀࢉΙ֪

rarefaction curve nٝ߅ǨѤ˲৛ĿMࢋ´ͶѤώʵ̨ͶѤʽʢׇ̥ࡱʁָ(Chao & Jost 2012; 
Pardo et al 2013; Budka et al 2019)�̦�ɉήऋßׇ̰ЋρΞqͶѤѴρࡐ¶৛Åm֪ࡇ߅ژ
२ R �৛ࡉ३`ĿMhԾөƣׇǨѤ˲३`ҔڧÕП৛ЃڧЃ˲ֻأޙࡴ�ŊϭĿMX߅Ѥ
Еρׇ॒ࢭŝئʢ�ЕضׯÝ֪ iNEXT Ǹޫ৘Hsieh et al., 2016৙ޙࡴկةǨѤ˲৘species 
richness৙� ǥ£Փ৘Shannon Entropy৙ŝࡔϲч৘Simpson৙ǨѤ˲nҔࡉƤাׇʁָ� 
    २ࣗÕʇʁָåϬɉ6�ͶѤƤা̰Ћήऋßׇॳॅ२ࣗρΞqՍƤাÕۊ৛m֪аȹʢ
X߅৘Kernel density estimation, KDE৙ޙࡴÕП৛MѣΡĿ۷ׇ२ࣗÕʇ�KDEϬ֪nÕПद
Dࢭ৘non-parametric৙ׇÕ^ࠚφ৛�Į२ׇࣗࣗоƠࡼΙࢉƣ´ࢋφnࠚʖԅࡼࡨ�
৘histogram৙ϭƕԾࠚφɂʢ৘bin৙ࢉΙ̥ۘࡱʁָ�KDÉޛड़±ަ֪ƣॳॅ२ࣗࠚφϬ
ƕԾ KDEϬࠚφɎŌ৘data-driven৙ׇضׯώʵ৛�ЉĶßߍ�߅ژç;̰ˈऱ৘Sanvicente-
Añorve et al., 2003৙�ۘ KDEɍϏ२ࣗࠚφׇʁָÕП�৛ࡼܗĮʐׇ֪२ࣗࠚφÕПώʵ
Kolmogorov-Smirnov (KS) testЄøζ ৛̍ۘ ĿM�ӰÓ२ׇࣗʁָ� ৘LangloisߔӰ˲݋0ेږ
et al., 2012৙� 
    ŅƤা%ۥϳÕПͶ֪ Lin et al ৘2017৙ׇ ضׯկǨѤ˲Ծ֨ޡǨѤ˲ÕПnKॅةϳۥ

ώŌ�ЕضׯбΞ Lin et al ৘2017৙ώʵ৛Mओμࡓ݊ـ�΁৘discrete Fourier transform৙n
ÕПƓÕׇ࣑ा߸ȹʢ৛�ޙࡴ२MATLABࡇ߅ʖƨ��Ј˒Mܗ٢Ɲׇ _ρ߸Ņाٝ߅
ӂ৘non-negative matrix factorization, NMF৙߁ÕࣰשࠊÕ৛åϬÝ֪द࢘ࡉĒ�ǨѤ˲Ҕ޽޻
Õۥࡖϳ ׇयӸ৛Å֪दןבʵÕۊԏٝӂhԾƾ؁nÕПۥयǈϳŝ1OФљ�֪ۥयǈ

ϳФљׇʁָnÕۊ৛Ј˒֪ÕۊρׇࢭǨȽhԾ�ŊѤাׇǨѤ˲৘shannon diversity৙� 
ÕПӔئȀ�য় 

1. ɉҒ 10Õׇ࣑ࣃयѫĵÓ 4Õ࣑n�ÕП 
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2. ӰࢭҒ�Õׇ࣑ _ाօܗʖƨ 
3. Ý֪۲ϳयׇ _ाօɉ֨կय৘ࡉ३ाօׇ֨կްۥ%ࡱय৙ܗƤ֓य৘ࡉ`ाօ
ׇ֟Ǔۥऱ৙ÕओÓn 

4. ÕП֨կय ܗ _ाօ�ʖƨ�Ŋׇۥयҍ̥݉ڒ৘"ࢲ޶ɍתࡉϼׇĽۥ৙ 
5. бΞԝң߾Ēׇϭࣝɉ֨կयׇΰ޽޻߾Ē 
6. ɉתϼĽׇۥҍ݉޽޻Ē 

 
Ơ  ԾoفϳĵѤƠ৛MҠȦӰۥ .2-2

 

2.3 ̥С 

2.3.1ɉߤШׇॳࠚةφړСܗ¿Hȕַ߅@σ؅Љ؛ȡȡ̰ۖࠚߦߌׇޙࡴφژο৛ʲљÓ
Ӹࠚ؀ԋѐݭʁָ৛nͺύɽѐׄɠɍϏةĮMĲ֑ƣׇॳࡼࡉҔࡼࡨ��φʤࠚ؀ॳॅݭ

ׇˈऱ� 

Еȕ޵˙ַ߅¬ 2018 ʗ�ЊܓĘ�Њࣝ�ț৛ߤ½ڳШß 22 ؛ 34 �կة৛496आ�२
৘ޡ 2-1৙�¿ ԝࣝʏॳॅd ؛5 6ɣ৛߅ڳ 169आ�२ৠӦݳއɣ৘Bathygobius spp.৙Ϗ
6�α।Ƥা׈Ћࣃߊß৛dԝࣝʏॳॅρࢭ%ЈǬҔo৛½߅ 118आ�२৛Ծеƞ؀ݭėƹ
ԝࣝʏ©Ĉةৠº࢘íধ৘Parablennius yatabei৙ّ2țϏׅֆ�ҠȦͶऋß½ 33आ৛ّ�ț
Ϗׅֆ�ҠȦ�ǬԜ G2Ͷऋß½ 6आ�२৛υাۯখধ ৘Omobranchus punctatus৙ّ�țĲ

ّ�țϏׅֆ ԝʏŅࣃߊß 1आ�२৛ّ 2țϏҠࣃߊܘß 1आ�२৛֋֖׬υ৘Epinephelus 

quoyanus৙Ϗّ2țƣׅֆࣃڀß 2आʚॳ�२৛ƀυٍঋ৘Lutjanus monostigma৙Ϗّ2ț

ƣҠȦĲ G1½ࣃڀß 3आʚॳ৛ǭيঋ؛৘Apogonidae৙Ϗّ2țƣҠȦࣃڀß 1आʚॳ�
२�бΞړ߅ژС৘Ơ 2-3৙৛ҠȦƣॳॅρ̨ࢭॳةρ࢚Ծ6�Ѥা Ј३৛ׅֆ¿Ѵ৛ۘ
ّ2ț̰ࣃߊßׇׇॳॅρࢭĲॅةԾ�ț% ЈǨ�¿ॖρΞڢࡼࡨ׈Àࢳ�ȯ�ԋҙĲ؅

ßࣃߊĵ˖৛ فڢۊ ؛21 ½ॳॅ৛ة29 359आ�२�̦�ɉ̰Ћ۷ǪࢭĒׇρΞֻأޙࡴ
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˲ЃڧÕП৘Ơ 2-4৙৛MसӰֹߤШѴρǖøϭߗѤাĿ۷ׇկةρ৛े؄կةρǨßɐq
ʟԾҠȦ�ǬԜ G2�ׅֆ�Ҡܘ৛Ј˒ϬǬԜ G1� 

 

 
Ơ 2-3. ԝࣝʏॳॅρࢭĲॳةρࢭ 
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Ơ  ৘rarefaction curve৙े؄�ŊƤাׇǨѤ˲ͺXڧЃ˲ֻأ .2-4

 

̦�˙¿Hȕַ߅@σ؅Љ؛ȡȡۖɍֹƤԋҙ̰ࠚߦߌׇޙࡴφ৘ޡ 2-2৙ ο֓ÓH
�ʖϭĿMͧւׇॳةMĲƣࡼĮ৘छʬʲߍç৙ĿMͧւׇॳة৛ژοࠚφे؄ЋߎǨկة

Ϗ࡜ʛʗͧւρࢭӬɐㄧܓʛ&ӝǱ৛ ̰Ћ׈ԋҙڳ؄ޡԋւוࢭҔMçʃǬʑӬɐ৛Ӭɐ
ׇॳةĠ̰Ћ۷ͧւॳׇة 53%৛�Ĝׇॳةρ࣭�࢚ࢭ৛¿ ŀԵफ़øঔ৘Scomberomorus 

guttatus৙֑ƣʛ&Յӂͧւ৛ϗЕট%টܰ৘Anguilla japonica৙ܗĞώ৆ڃণ৘Rhinobatos 

australiae৙ρࢭ+ǬʑӬɐ৛ࡼ�+Ћԋҙ؄ޡহܭॳ৘Pseudosciaena crocea৙ƣMçजßफ़

؉ͧͥ৛]࡜ʗƣеƞ》ɪɔĿMͧւ� 
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ޡ  ࣃŋة؀ॳॅկݭ%Шߤ .2-1

       
Ҡ

Ȧ 

  
Ҡ

 ܘ

S1 
G2 

  
G1 

  
ׅ

ֆ 

  
Ҡ

Ȧ 

  
Ҡ

 ܘ

S2 
G2 

  
G1 

  
ׅ

ֆ 

 
Ҡ 
Ȧ 

 
Ҡ

 ܘ

S3 
G2 

 
G1 

 
ׅ

ֆ 

ঋ؛ Acanthopagru
s latus 

হচфঋ 3   5                    

  Acanthopagru
s schlegelii 

়ঋ 3   11   2 1   8       3   

ǭيঋ؛ Apogonidae   ǭيঋ           1              

फ़ॼ؛ Eleutheronem
a rhadinum 

ǨডƓ͠फ़ॼ 16   44 1 1     10       12  2 

Ɠৄॶ؛ Chelonodon 
patoca 

Òূॶ 1                        

 Nibea ؛ड़ॳ׬
albiflora 

হȅॳ     1                    

 Pomadasys ؛দ׬
kaakan 

ϧऒॳ 8                        

ɑœদ؛ Lates 
calcarifer 

   দ     2                 1דࢯ

 Chanos ؛ॳדݷ
chanos 

                    ॳ     15דݷ

 Scatophagus ؛ॳࣄࢯ
argus 

          ॳ 3   2         10ࣄࢯ

 Siganus ؛ॳ۫ܒ
fuscescens 

      ȕॳ 6                 3٪޲

ٍঋ؛ Lutjanus 
russellii 

āҘٍঋ 1                        

  Lutjanus 
monostigma 

ƀυٍঋ           1     2        

ॾ؛ Sebastiscus 
marmoratus 

                      շ»   1׬

 Cephalopholis ؛ঁ
aurantia 

Ѩা*âঁ 10                        

  Cephalopholis 
boenak 

Ѫڃ*фদ 7         1              

  Epinephelus 
coioides 

াʏ׬υॳ 4                        

  Epinephelus 
quoyanus 

֋֖׬υॳ     4     3              

ऐ४ঈ؛ Sphyrna lewini ڂ۩ऐ४ঈ     3   3     5          
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উ ؛ Chelon affinis çডৈআ     1                 1   

  Mugil 
cephalus 

উ 14                 2   6   

 Sphyraena ؛пॳࢯ
barracuda 

ʄ͑ࢯпॳ           1              

঒؛ Terapon 
jarbua 

                        ঒ 6ࡂܭ

ঞ؛ Alepes 
djedaba 

Ň̶í݊ঞ 18   11     1              

  Scomberoides 
tol 

̷զࡧӻঞ 1                        

  Trachinotus 
baillonii 

τҘ঍ঞ 1   10                    

  Trachinotus 
blochii 

ʇҘ঍ঞ 3                        

 Monodactylus ؛ড঍ࢹ
argenteus 

        ড঍                 1ࢹ

থ؛ Hemiramphus 
far 

υথ 3                        

 Bathygobius ؛ݳއ
sp. 

Ӧݳއɣ 2 8 3 3 2 51 5 3 7 10 8  8 2 6 

ধ؛ Omobranchus 
punctatus 

υাۯখধ         1   1           1 

  Parablennius 
yatabei      

º࢘íধ           14       19 1  2  3 
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ޡ 2-2. ԋҙߦߌ%ॳࠎÙޡ 

xŋ  σŋ ȡŋ ρࢭǖӬ 
ěF ǨডƓ͠फ़ॼ Eleutheronema rhadinum ( 
 ) F ŀԵफ़øঔ Scomberomorus guttatus܇ׅ
ϕॳ ϕॳ Istiophoridae ড় 
হচং হচং Thunnus albacares ড় 
 υ Serranidae ড়׬ υ׬
Հॳ উॳ Mugil cephalus ( 
ׅট ϗЕট Anguilla japonica ( 
Ɠװॳ ݧƟঞ Decapterus maruadsi ( 
 ॳ Scatophagus argus ড়ࣄࢯ ॳࣄࢯ
 ) ऒ Therapon jarbuaࡂܭ ऒࡂܭ
Ƣॵ ʧҘफ़øঔ Scomberomorus commerson ড় 
ऐ४ঈ ऐ४ঈ Sphyrnidae ড় 
Խʿॳ ̱ܭঝ Auxis thazard thazard ( 
হܭॳ Ǭহॳ Pseudosciaena crocea ' 
�ϧদ ϗЕܭদ Lateolabrax japonicus ( 
়ҕ ֠ȕত Girella punctata ড় 
ׅҕ Ğώܤॳ Kyphosus bigibbus ড় 
ׅ঍ ࢹ঍ Pampus argenteus ( 
়঍ Հ঍ Parastromateus niger ( 
 ঋ Lutjanus argentimaculatus ড়ٍڃࢹ ќڂ
ॴॳ ॴॳ Dasyatidae ( 
ҷࠃ ҷࠃ Tetraodontidae ( 
Ҕדॳ Ҕדॳ Pleuronectiformes ( 
 ॳ Chanos chanos ড়דݷ ॳדݷ
ِঈ Ğώ৆ڃণ Rhinobatos australiae ড় 
 ঈ Carcharias taurus ড়ݳ ঈݳ
হॳ ɏহॳ Pseudosciaena polyactis ' 
�ढ़ॳ ϗЕࢹʏঌ Spratelloides gracilis ( 
ׅʏॳ ׅʏॳ Trichiurus lepturus ড় 
়ঋ ়фঋ Acanthopagrus schlegelii ড় 
շঈ оڃշঈ Chiloscyllium plagiosum ( 
 ) ঈ ঎ঈ Rhincodon typus܀ࠁ
 )  Fॳ çডৈআ Chelon affinisࠁ
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2.3.2бΞڜԨ˲ॳॅࠂʢŝ¶ӪFبॳׇρࢭŝƤাʲ߻ԋѐࠚӸҠڿÝׇ֪y߼ėƹ� 

    ّ�țßّ�țήऋßׇړСे؄৛ڜԨ˲ॳॅ̥२ЈǨׇԾǨডƓ͠फ़ॼ
৘Eleutheronema rhadinum৙৛+ƣҒ�ț·࢚dЈǬҔo৛ρ2ّࢭǨׇॳةԾŇ̶í݊ঞ
৘Alepes djedaba৙৛¿H+Ћ়ঋ৘Acanthopagrus schlegelii৙׬�υॳ؛৘Serranidae৙�উ
ձÜׇЋŀԵࡉ�țّ�ةԨ¡�ׇॳڜॳ৘Chanos chanos৙ٔ३דݷ�ॳॅ৘Muglidae৙؛
फ़øঔڂ�۩ऐ४ঈʚঈٔॳॅ৘ÕॅώʵͶ֪ ؄֑ޡϭߦߌ৙৛ŀԵफ़øঔƣԋҙࣃ2.7࣫
ƣʃϬձÜأЋ�¡вϟׇࠔॳة৛ّ2țࢎЋׇॅةȀࣄࢯॳ৘Scatophagus argus৙ܒ޲�
۫ॳ৘Siganus fuscescens৙�+࢚ЋÓ֑৛ّ�țÓׇ֑֠ȕত৘Girella punctata৙+Ծ¡вࡉ
३ׇڜԨ˲ॳةৠĻǧÓ֑ࡼ�ѴׇѪڃ*âঁ৘Cephalopholis boenak৙�֋֖׬υŝʄ͑ࢯ
пॳ৘Sphyraena barracuda৙+࢚Ϭ؀ėʐڜ޸Ԩ˲ॳة� 
    Fبॳ̨Ϭʚॳ࢘ÕׇڜԨ˲ॳॅ৛ЕơࣻϏّ2țϏׅֆ�ҠȦ�ҠܘͶऋß½ 44 आ
Fبॳ�२৛ҠȦׇ�२d¿ ЈǨρ৛Ћ 39आৠçҍσك+;ßϏǬԜ G1�ׅֆ�ҠȦ%
ԝࣝʏͶऋß֋֖׬υ�ƀυٍঋɏϏ 5cm ׇʚॳ�२৛࡭K؀ݭ݋ޡԾڜ8࡭Ԩ˲ॳॅׇ
۰ʚǈ̰�२ࣗÕ^�नm֪ KDE ÕП৛२ࣗÕПƠ৘Ơޙࡴ 2-5৙े؄৛ο२ۘ߃৛ǬԜ
G1�G2ܗҠܘॳॅ२ࣗ֬�ࣗࡉƠ6ĿטÓҠܗܘҠȦ२ࣗԾ 20»Õ%ڜԨ˲ॳॅࡉǨ৛Ǭ
Ԝ G1 ܗ G2 ʁָ৘p=0.06৙�ĻǧбΞ݋२ࣗÕʇұЋेׇۊ৛]¹ࣗࡉԨ˲ॳॅׇ२ࣗڜ
ԋҙׇߦߌ৛ֹƤĿMުւׇڜԨ˲ॳةȀޡ 2-2৛¿ ǨডƓ͠फ़ॼ�ׅ঍�ŀԵफ़øঔ�
أֹוʗʛ&ұЋׇׇŀԵफ़øঔЄԾ࡜৛ۘةԨ¡�ׇॳڜυ�টܰ�়ҕ�হॳٔԾ३׬

ɐׇ३ډॳة� 

 
 

Ơ ^Ԩ˲ॳॅ२ࣗÕڜ .2-5 KDEƠ 
ׅֆ(BY)ৠǬԜ G1ܗ G2ৠҠܘ(YX)ܗҠȦ(YA)ৠxࡈKޡॳॅ२ࣗ৛yࡈKޡŅ२ࣗ%ॳ

ॅȹʢ� 
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�Ӱ৛בӸׇࣗЏࠚԋѐࠪـĲņh৛ʲڭ߈ȡȵׇ؛ҙ«ޙࡴƤɚҙֹܗࡼࡨ2.3.3ɍ@Ծ
ɽѐӒĂׇˈऱבޙࡴӰ� 

� � Еȕַ߅ƣߤШЏֹࣝܗƤԋҙĲࢳȯņh৛ࢳߧȯĲԋҙƣͧßॳϭࣃߊԋׇࠎॳةĲ

२ࣗٔࠚφ৛�ȬЏƔ�৛MʲֹـƤࣗЏׇԋѐࠚӸבӰρΞړ߅ژ�С৘Ơ 2-6৙े؄ņ
hׇԋҙĲࢳȯ;pׇࠚφd/̦�̰ЋρΞ 80%ׇॳةMĲ 96%ׇॳॅ�२ρ৛֬Ϗ@
ö�ϭࣝĲҚ�ٔƕڋ৛̦ߤ�ШׇϭࣝЋ࣮৛̰۷˖ßׇࠚφ֨ܗӒƣֹƤׇ@וҔ৛+ࡉ

Յӂ¸न/߁αࣿ�ׇ̃「৛ƕҀࡼࡨ»ҙ؛ȡȵׇڭ߈৛ֹܗƤ@ņh۷Ћδׇĵ˖ڿࡲ˲

ׇࣗЏࠚφ৛ɔ۷ɉࣗЏࠚφړņֹƤɽѐʲׇߍϭࣝা৛ɍ@ԾɽѐӒĂׇˈऱבޙࡴӰ� 
 

 
 

Ơ 2-6. ņhׇԋҙĲࢳȯ;pׇࠚφܗЕȕַ߅ͶѤׇࠚφҔo 
 

 

 ߨ߇ 2.4

    Ծ/ࡼ߁ĮĿ۷ЋׇॳةMĲ¿HĿ۷Ó֑ƣ؀ݭ]�Гަͧͥßׇॳة৛̦ �+�/۞

׬۞ȼϬŎЋॳॅ޿࣐˜ԝҨ ׇʠࠠ৛Ɣnm֪े࡜࣫ڧ࠭ظШ৛̦�ήऋߤϳۥܗͶऋ׬

Ұذ৛֑ׄ/Օ٭ॳ؛Ĳइঋ؛ॳ׬۞ׇة৛¿ Օ٭ॳׇ؛ॳॅԾӦӛॳة৛��ЉÓ֑ƣ

ऐ४ঈٔǬƴ͵ॎ˲ॳॅMĲŪ,ॅƣӦӛͧ۩ڂСͺӰĿ۷ԾړШߤņçवׇړ؀ŘƝ৛ݭ

ॎՕ٭ॳ؛ॳॅ৛࡜؀࣫ݭܓӒĂϭްׇࡱͱ」կ Ұ࣭৛؄ेضׯՕ٭ॳ؛Ծ्ϓӛׇࠃ"

ॎ%�৘Dolar, M. Louella L., et al. 2003৙�ƕֹƤϥĶțैˈऱैӗ߾ĒǬ৛ʠࠠՅӂسȬҰ
�Сړçׇדhѐϭࣝࣗ৛ׇܭƣԝҨ ৛ϭʐަҲáͯ৛�ƣे˜࣐�Ɍ̰̿ذ�Ǩ৛]ׇ

�ۥ߆ࠚĿM˖ß�8ձÜׇ֨̏׺ ϳߤШ࢘Õ৛̦ �ƣҒțߤШϭϏҒ�াɉαࣃۅयѩ 24
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ɏϭ৛˙ړС৘Ơ 2-7�Ơ 2-8৙ĿMטß৛֨կׇۥयЉँ݋ҟӦǖøۘ;३৛ǬځƣԊԝç
˒ 3ɏϭЈ३�бΞЈ३ԝҟׇ֨կۥयҔߖׇࡉ৛ҠȦŝׅֆЈ३৛ǬԜ G2ŝҠܘЈ`�
ț١+ЋˏǬׇˈऱ৛ο२n��2ّߡțࡉ३৛ّ�țࡉ`�ۘ֨կۥयׇ shannon diversity
Ծׅֆয়2.9453�ǬԜ G1য়3.2219�ǬԜ G2য়3.2456�ҠȦয়2.5018ĲҠܘয়3.0810৛े؄Ǭ
Ԝ G1Ĳ G2ƣŅ֨ةկׇկةǨѤ˲ԾЈࠂȺׇėƹࡼ��αࣿĮۧĵ֨կۥयׇר˖߆ࠚ৛
Ǭ࢘Õ֬ڜѩƋȡࡼۏԭÓnׇ֨կƕǨԾ֭ҏॅ৛��MњއԾ"�ƣɐρƤা׺αЋۧß

 �φήऋŝÕПࠚЄࣗЏׇޙࡴ޶Eजࡼ�य৛ۥड़ॳׇ׬
 

 
 

Ơ 2-7. ֨կۥयँԝңϭࣝ߾Ē 
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Ơ 2-8. ֨կۥयƤাܗț١Ҕࡉ 
 
    Еȕַ߅ϏׅֆĲǬԜ G2ࣃߊßƜܑࣿՇy׏ۤ߼৘IUCN৙ ׉ڂЅ৘Red list৙ࡊߊԮ
ģׇկڂ-ة۩ऐ४ঈ৘Sphyrna lewini৙৛½ 11आ�२৛��ԋҙĝúͶऋŝԋҙߦߌ ৛+
ǬԜܓ৛े؄ׅֆࣃڀǨऐ४ঈަͧւׇߎßࣃߊ G2%ࣝ৛ďŏǬԜ G1࡭ҍėƹ৛Ծڂ۩
ऐ४ঈ֨۰Ĳʚঈׇ̥ࣗ޶ࢫшƤ�ঈॳԾळɢ͵ॎۖ৛ƣ֨̏Ƥ_�Ծࣉ࣢կة৘keystone 
species৙৛ç@؄ܲेضׯঈॳׇρࢭӬɐ৛mॎկ࣏Ǳޠ৛Ѵׇډ�͵ॎۖρࢭǖø৛_Ϗ
ॎկ࣏ƾɢׇկةȀٔॅࠉ�ޓ�އՅ۽ъ֨կĲɏƴॳॅЉަǬͧࢭॎ৛̥ۘࡱӛӋࠚӸЄ

øۂ'৘Myers et al., 2007৙৛ƕҀɍϏڂ۩ऐ४ঈٔळډ͵ॎۖঈॳ۰ʚǈׇ̰y߼Ϭदʐࢫ
 �ׇ޶
 
    бΞԋҙׇߦߌ৛ߎǨԋҙ؄ޡƣछʬʲߍĲɽѐėׄɠ%˒ԋւࡩԖӬɐ৛ֹƤ֟Ǔ+
ɽʬʭҟғ҇৛�ǬԜछʬࢅॳॅ؛উࢭǜ৛ЋņhׇԋҙƔǇ��6ϭɔЉЋǬװࢫĶƐࢅ

¿ШĲϏߤַ߅ņЕȕڝɠ৛ׄڿӸׇҠࠚऱॳॅˈࢫ৛+Ɛۊॳࢭҟϭő¶ǬࡴҟĸҒϗࡴ

Hȕߦߌ%ַ߅৛े ؄ɽѐʭҟҩЧĲछʬࡴÓҟٔɽѐׄɠ̰ʏnׇࠊनδ׌ʃֹ̥ࡱƤॳ

Шׇ࢘Õ৛ߤȡȵ؛ҙ«ޙࡴԋҙࡼࡨ�ƣ߅ऱֹƤԋҙ֨ˈۘࡴӬɐ৛ࢭʢ࣭`৛ԋւࠂॅ

FAO࡜ʗׇԋѐӒĂߤШώʵ৘Stamatopoulos, 2002 & Pinello et al 2017৙�ެनڏߘ;ßԋѐ
φࠚŊϭÝ֪ԋҙޡK࡭�ɐࡉɍוͶऋׇdҔĴۘޙŦܑ@ضׯ৛֬ةǨߎШώʵЋߤφࠚ

ŝαࣿͶѤĿMЋЄ३ׇͶѤाʢŝࠚφnࢀßȨοࠚφήऋׇׇד� 
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� � ȺࠂΗЋЈ׈Ԩ˲ॳॅڜСे؄ҠȦƣԝࣝʏॳॅĲړШώʵ৛ߤةŅַׇ߅ņЕȕڝ 
ׇॳةĲρࢭ৛¿ѴԾǬԜ G2৛ݴ¹࡭+࢚ЋࣃڀßڜԨ˲ॳׇةʚॳ¶Ӫ৛MĲڂ۩ऐ४
ঈʚঈ৛γܲۅߍ޶ҠڿÝׇ֪y߼ė৛ҠȦĲǬԜ G2ЉϬࡉʲׇ߻ƤাৠǬԜ G1एƣڜ
ԨॳةĲԝࣝʏߤШ࢚ϬЈ`৛]ҟۥ�ϳे؄ G1Ћ�Ȭׇ֨կࢭ৛+Ϭڂ۩ऐ४ঈׇӒĂ
٢Ɲ৛σք͠Óڂ۩ऐ४ঈ֨ӒƣҟӦDϏ 0-1000»ɖׇ٢Ɲ৛ࡉʐÓ֑ƣ 0-25»ɖҟӦݴ৛
৘Sanches, 1991৙৛ƣț١ʁָώन৛ՅߨeߤةШώʵ৛ّ�ț৘6ܓ�Њ৙Ĳّ2ț৘¼
˲ԨڜǨߎȺ৛ࠂ৛ɓ¿ّ2țЈԾࢭ३ׇ֨կࡉĘ�Њ৙࢚Ћܓ*Ϗّ�ț৘ࡉוºЊ৙ܓ

ॳةʚॳ+Ծّ2țЏࣝࣃڀß৛ࡼ�бΞņhׇԋҙ؄ޡ৛Ę�Њ%˒̴Ϭׇ޶ࢫԋւЏ৛

+Ϭ३ڜԨ¡�ׇটܰͧͥЏ৛े؄ƣ�Ŋׇț١৛࢚Ћ�ŊׇॳةЉÝ֪؀ݭhԾшƤ̨ڵ

ҋǈ̰৛।߶/؀ݭϬԾڜԨ˲̨३ࣼ͵ॎۖկ޶ࢫׇةшƤ�ƣॳॅׇ۰ʚǈ̰࢘Õ৛ࡼĮ

ԦƤŝ֍֘ߤضׯ؀ׇШσք ৛ܲϬЦ8ƤাͶѤßϣेࡉ३ׇFبॳࠚφ৛ʐͺߨԾߗѤ

াԾʚॳȠ۰̰৛Ȁࣴۋउٔ@৘2011৙ׇ �ēώ�ɬӛƹ֨կǨѤ˲ࠚܗӸձ˲ߤШַ߅��
ॳبШ ৛࢚Ϭƣʛ�ѤাͶѤßĘρआßρĘआFߤוउ৘2001৙ׇ৉ࣘƜȵ»ƞॳ৐ۋࣴ
�२৛ۘͺߨԾ۰ʚǈ݋̰ݖݞߴ��@ɽԂƤׇ֨̏ʲљۋ̋ܗ��σ ৛+͠ÓԦƤϲࡻ

ԾӛӋ֨կׇ۰ʚǈ̰৛ۘұЋࡼ࡮ϭߤطШnȬ۰ۋʚ̰� ܘǬȡРʘúκ̰ͮ͠Ɏׇ׸

Ǡ֨˓ेȺ৘2013৙+ƣߤ؀ݭШ ৛ͶѤ 20-50आׇՅ۽ъĂկ�৛Ȭ؀ݭۋԾՅ۽ъ֨կ
ׇ۰ʚ̰�ࣴكӅ৘2011৙ʗ̰݋�Ɯȵ޶ࢫԦƤ؅ЉڜԨĲڴδߑX±Џhѐ�+ʷ֪¿H
σք ৛ЋӛӋʚ֨Ý֪ԦƤ৛nȬۋԦƤԾ۰ʚ̰�Рʘúٔ@৘2011৙�ŀҧƜȵ»ƞĲ
ŘکƤė֨޶ࢫկॅۊÕ^ĲӛɪԦƤҷĸ֨̏࢈߾ٿ�+˙�ʗƓѴͶѤࠚφ৛ȬۋŀҧƜ

ȵ»ƞԦƤԾॳॅ۰ʚǈ �̰̇ M�σքĿר》ӛɪ֨̏֟ǓضׯϲࡻÝ֪ߤШßʚ֨े݋ρ

؀ԾݭۋώʵnȬۋȡׇۖȬࡠ�ͶѤضׯƤাԾ۰ʚ̰�ƕҀЕߗۋ३Ϗ¿HƤা৛ۘȬࢭ

 �Ԩ˲ॳॅׇ۰ʚ̰ڜ
 
� � ɉЕơࣻߤШ%؀ݭॳॅࠚӸړСࡼ�̦ܗĮߤШ%¿HӛɪөԴшƤॳॅࠚφ�Ҕࡉ৛

ĵŀԵН޵ĞēƓ�ԦƤ/ԝࣝʏׇॳॅࠚӸࠚ؀ׇݭܗφֻأޙࡴ˲ЃׇڧÕП৘Ơ 2-9৙৛
؀ԾॳॅǨѤ˲ّ2३ׇƤা৛¿HqʟݭǬ۫ӾҷĸॳॅׇǨѤ˲Ј३৛еƞ࢘޵Сे؄ړ

Ծē࢘ɧɪԝࣝʏ�Ğ࢘֍֘؀ԝࣝʏ�Н࢘ݖܭҷĸԦƤ৛े؀ݭ؄ĤmM¸ŀԵׇɖʢ�

Ҕࡉ৛¿Ԛƣׇ֨կǨѤ˲qՇ३ϏǬ࢘Õׇ》ɪшƤ৛ЄÑेÓеƞ؀ݭƣ֨̏÷۷޶ࢫ�

ׇƤ_� 
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2.5 सЏδ׌ 

1.ĿࢭĒδ׌য় 

͠ѡवד ƀ_ सЏ̥С α̥ࣿС 

Еʗʢ 

ïࡱɔѐѩЉρ @ 3 7 

ʏĂʗʢࡘѐĲࡘИVࣜ
ϒࡹ@Ѵ 

@Ѵ 50 84 

 φ ٓ 200 496ࠚШׇॳॅߤǧࢬ

ֹƤɚҙߦߌŴĦ ʼ 50 64 

 Ш Ѵ 5 15ߤǧࢬ

߻ņhЉޙࡴƤơ२ֹܗ
ŝӒĂ 

Ѵ 5 8 

 

2.¿Hβٛδ̨׌�ĿࢭĒδ׌য় 

(1) ؅Љδ׌য়;३ֹƤɚҙɍ߁/ܗ߷ߛ؀ׇ֨̏ݭ 
� � ЕơࣻƣߤШЏࣝ׈ЉܗЋņh̨ߌŴׇԋҙĲࢳȯߨ߇ɍ؀ݭ�Ŋ߀ʢׇ޿া৛ĲŅܑ

ɍ࡭էӛɪшƤׇרߛ৛̨ϬŌǿǴׇɚҙĲ޿±ȯ৛ڏߘDڐ�؀ׇձҊ˲৛MĲ̦ݭϣߡ

�Ϗ޿؀ݭȼßׇЋ֨࠰ ৛̏ߎǨҙכϏړߖߦК˒؄ޡɍ࡭؀ݭէձÜׇшƤϳ޿Ћ/ЄӦ

˙�Ҁǧ৛Еơࣻŝο�ơࣻ޻ࢫȯɍܑՇ֟Ǔׇ±޿Ҁ;ĚֹƤɚҙĲݦ৛ʉЍ۷߁סׇ¶

�࣢ӒĂ৛ו؀y۰ݭŀԵ࣢Ϗܗįڵ৛ा ئࡼШߤַ߅ɉήऋßׇࠚφÕ>ږy۰ơ२৛

 �߆ࠚׇ`˲؀֨կǨѤݭĮࡼ؀࣢ˠׇơ२Ĳ@ҙЋЄό��ŊϏݭ؅Љ�ɍϏ߿
 
(2) ֟Ǔδ׌য়؀ݭ߼ڠձҊ֨̏֟Ǔܗϳ޿ 
� � Еơࣻƣçˍߤ؀ݭШЏࣝܲЋטß、Դ̨؀२�ׇ@ԾƳƦܗʭсկ৛׈ЉʏƔ�с৛

+ЉŚٱßӛɪͧΏ̨ࢳॳ%ֹƤɚҙMĲܓɪ޿ׇ̜ࡹ࢐±ȯɉƳƦʏ ৛ࠩ؀ݭ߼ڠӛɪш

Ƥׇ֟ǓοԘ৛ࢋ´ҤЧ�̦�+qΞߤШĲÕП%ॳॅࠚφړС৛ʲ߻y߼ė%ò٢ߍƝ৛

ɍĝú؀ݭ߼ڠձҊ֨̏֟Ǔܗϳ࣢ו%޿ӂ޹;pϣׇ׺qΞ�Еơࣻ PI+ƣȡЮئߣ(ӛ
Ӌy۰֨կȡ�ӛӋ֨կǨѤ˲�ॳॅȡٔ৙ ৛;p؀ࣛׄݭĲװǜׇзo৛;pږȡ֨ɍ

Ϗ֨ӒŘ࢐ׇ֟ǓЄøӇ �̋+m˖ߎǨɚaƣеƞόى�KׇŊȡࣛȄƣ�ϗطΛį࡭޿�

ĤɉӝǱׇ؀ݭшƤ� 
 
(3) ȡޛδ׌য়;pГnضׯ@Ŧеƞࢭ%؀ݭĒࠚφ৛MpƔٚЄǨ؛ȡ߻ी 
� � ЕơࣻߤШ%ॳॅࠚφ½ 496 ৛ٓďŏ/Ņߤ%ژ�ةШώʵĲࡉόر�Ōα।˲ׇࠠߤ

Шӂ৛וzĿMƣГnׇضׯ@Ŧͷ࣢߇Ϗеƞ؀ݭėƹॳॅ֨̏ĲԋѐࠚӸٔ؛ȡ߻ीϭ৛

̥ԾЋׇ֪įࠚەφ�Ҁǧ৛Еơࣻ+ࣛȄɉήऋׇࠚφΕɁ̥؛ȡσك৛सЏɉׄۥޡȡ̟

֪ƣy۰߻࣢וׇضׯी� 
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 ࣢uׇ˲ǨѤॅޓܗӒ֩ѐ֨ܗयόɝ》ӛ؅ė֨̏֟Ǔ޿��

Ύ޶ 

�ԋИࡘQȕ৛ƕҀ̥ԾֹƤ̥ڒ޶ࢫׇ ٿҷɹ֨̏ܗयĲόɝƤėӛɪ޿Ϭеƞॅޓ 

؅ЉׇÝ֪ɍࠄ�еƞӛɪƤėձҊׇ؀֨̏ݭ२ٿ৛;p/��ǨȖׇࣾш˺֟Ǔ৛ࢄȮǨ

ߤŴߌ�ԋИׇࡘ֬ݦضׯΙ�Еࢉ�ԋИ؅ЉǨ¬Ýׇ֪ࡘш˺৛Є;pֹƤࢭǬׇॅޓة

ШĲॅةޓފǨѤ˲ܗϔۊρߤ」ׇ֑ࢭШ৛ࣱ/ĿM/ֹ߁Ƥࡘ�ԋИƣࡼĮĲ֑ƣɍॅޓ

ʃϏضׯ�Е߻ʲֹࢄÝׇ֪ڿӸГnҠࠚॅޓӸׇÝ֪̃「৛ЄĿ;pֹƤɍࠚ 2018 ʗ 3
Њܓ 2018ʗ 12Њƣеƞӛɪׇׅֆ�ǬԜ G1�ǬԜ G2�y֨�ҠܘĲҠȦ৛Ȩ̥ॅةޓފ
৛ĿM֑ׄǬԜةկޓފШ�ƣ؀२�ׇߤॅޓШĲӊӲߤۊϔޓފ�Шߤ G1Ĳ G2ėƹׇ
Ⱥ৛ÕÜԾࠂЈԾॅة Ĳة13 �шƤ৛Ȁ؀२ةǨߎ/ҠȦׇҒ�ėƹďŏܓֆܑׅ�ة17
、Դ�ӆԴ�ĥٔ׬৛ࡱɔկةǨѤ˲৛תת 9�ЊׇߤШϭࣝ৛½֑ׄ߅ ؛14 ৠޓފة52
կࠂةȺʢЈ३ƣҠܘ৛¿ѴϬǬԜ G2ė৛ÕÜ֑ׄ Ĳة36 ǨѤޓފ؀ӛɪݭ�еƞة34
˲�ѴϏŀҧƜȵ»ƞ�ƤޓފޡρࢭЈǨׇϬ°պ࢞Ȏޓ৛ƣ G2ėX߅नذ 23.48»ऴ·
Ћ 16.4 ݈आ۲֭ɂǬϏ 1 »Õׇ�२ৠ؀२·ρࢭЈǨׇϬɏƴɏޓ̳ו৛X߅२ذ 352 ݈
ώ»ɖ৘23.48ـ »ऴ x0.15 »ɖӦ৙·Ћ 2137.3 ݈आ�ƣɽhवדǧׇߤШ֑ׄǬԜ G1 Ĳ
G2ėƹׇޯ۶ঊॅةĲρࠂࢭȺ৛�ϰαۅ ĿMͧͥßࣃڀЈ३٭އ�9 7आޯ۶ঊ৛X߅
33.67»ऴܓɐЋ 1,725आ२ࣗࠬࡼ 50»Õׇ�२�˙ߌШׇړС҆ڄÓ৛؀ݭɍϏֹƤɚҙ
ЋƓ�नŌׇ¡�ďŏڜԨ�ॎ֪�ȋџĲκ۰ٔƓώन�֬ړ8࡭Сे؄ǬԜ G1Ĳ G2֨
̏ն「Јǿ৛؀ݭɍϏֹƤɚҙׇ֨Ӓ˺˺࣢�֬וЕॅޓׇضׯĲޯ۶ঊߤШे؄৛ǬԜݭ

؀ׇ֨̏ȨοʢࠂܗȺʢƨ©Ϗ޿ό֨ࢬٿ؀֨̏ݭĂկy߼ėד�çǬԜ؀ݭėƹनܐǬƴ

ࣛׄзׇǛö৛ʲ߻βʡ۷ߑ̐ߵX৛yֲדç֨̏ܩǿׇǬԜ G1Ĳ G2؀ݭėƹ� 
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 ߃ʟַ߅ 3.1

șׇܑ֨¿ܗӒ̰ज৛ƕҀ֨࠲ӸnԊࠚկׇ֨ࢅѐ؅Љ ৛ɚҙЉǨ¬Ý֪Řࡘׇژ�

Շ֟Ǔ˃̥ȹ�ĿÕׇڥȹ࣢u�Ğеƞ޿य�όɝƤėॅƴǨѤׇӛɪ֟Ǔܗҷɹ ш˺݋

य޿�Ӹ�ֹƤЋǬƿӾࠚ�ԋИʮӃÝׇܑ֪Շࡘ৛ܑՇ+̥ԾֹƤॅޓǨׇڵࢭρܗॅة

Ӿ�όɝӾĲɏॏǝӾٔӾӔ৛;pď͚ϗЕޓތڗ৘Eriocheir japonica৙�Șڃʶޓ৘Varuna 
litterata৙ٔӊӲƴॅޓ৘xتҕޓ৙ׇш˺�ӛɪƤėåď͚、ɪ�؀ɧ�ҷĸĲڂѥРٔǨ
ѤॅƴׇӛɪшƤৠ;p/Ņة�Ŋॅƴׇॅޓш˺�ƣ޿यܗόɝŅة�Ŋॅƴׇӛɪ֟Ǔ

 ৛Јրձׇٿ؀֨̏ݭϬҏն֍֘҅ڜݭ�ęʗׇ֨ࣗ�ǂ̴ֺ˃̥৘ևǠ�৛2010৙৛Є
ϬеƞӛɪƤėनذЈǬׇԝࣝʏ֨̏२ࡉו�ٿϏ¿Ȣॅƴׇɧ؀֨̏२ٿ৛؀ׇࠠݭƤࡉ

ݭȀҀ৛ר�एॅޓেǬׇࢭǨ�ρڵॅةӛӋ֨կׇш˺৛ď͚ةņǨࢄǨ৛Єࡉ৛Ȗࣾࡇ

ޓш˺ϏҀMĲॅޓ৛2017৙৛�ϬЋǨɐי৘ЖƮ֝ŝР̆ٚ߁ˎǨ߱ơٔߎЋࢎٿ؀֨̏
ॅÕʇ٢Ɲŝȹʢٔ� 
 ٿׇ̏֨˺৛ƣ¿̰шةկ޶ࢫׇ ٿϬՒʏĲ9ՒʏƤėӛɪԝࣝʏĲӾӔ֨̏ޓފ

̺ԏǨѤࣱ�ܫ߀ׇ̏֨޶ࢫ�/ƣܑՇ֨̏२ٿ ̺ԏͧॎۖͧަܗॎۖǧ৛ǬƴॅޓŊϭ

+Ϭ@ॅ̰ͧͥॎׇ֪޶ࢫկة�ӛɪԝࣝʏॅةॅޓЉँ݋ƾׇࠠॅƴĲԝ_ׇ३`ۘ߾Ē

�ҋձ˲ĿÕԾ¹Ǭॅ৛ڵ৛qॅޓ�ŊׇӣҟةÕ^ׇϣेʁָ�ӾӔ +ш˺Ǩةկ̥ࡱ

ॅԾࣸɇƴৠĻ�ॅɣ࣭ӛӊӲƴ�ࣸɇƴׇॅޓͶ֪ה͸ׄ۰ׇώʵڵޙࡴҋ৛ĥה͸ׄ۰

ȠĒÓɏޓފ৛Ŀƣ·ׇࣸӣҟ֟Ǔ Ȩ̥ڵҋ�࣭ӛӊӲƴׇޓފ৛ڵҋϭजܑ޶¿ш˺ׇ

ҷɹ֟Ǔ ࣭ӛӊӲܓǬӛ৛ƣӛӋ ࢠ>ޙࡴĲ֩ĥ৛ґޓƣӛӋ ͊ޙࡴĥ৛ĶٹĥȨ̥

۴۳ׄ۰˒ȠĒÓݻնʚ२৛ƣӛ ޙәӲ֨Ӓ৛ࡼڜǨѴۿҏ̏߾˒̥ԾǬךʚ२৛Ǭךʚ

२ÅԀӾƔßҷɹ ৘eʖņ৛2002৙�ŀԵ࢘޵ҷɹדç֑ׄܓɐЋ¹࣭ةӛӊӲƴׇޓ ৛ॅ

ÕÜϬϗЕޓތڗĲȘڃʶޓ৘Іϴࠝ৛2002৙�ϗЕځޓތڗƣҒʗׇ 9-12Њ࣭ӛڵҋ৛ݻ
նʚ२ࡼڜ 16 ǭɾłЉ̥߾Ǭךʚ२ÅԀӾۘ��еƞӛɪדçEט˖ß8࡭ӊӲƴॅޓऋ
२ԀӾׇ̃˃� 
Е޿ޙࡴַ߅यĲόɝƤėࡘ�ԋИɍׇॅޓÝ֪̃˃ضׯ৛ࣱ/ߌޙࡴŴߤШ৛ߗ߁ס

ƤėɍׇॅޓÝ֪̃「ǧ৛ЄɍֹƤӛɪƤėĲҷɹ ׇॅةޙࡴޓފǨѤ˲ܗϔۊρׇ֑ࢭ

ॅޓӛɪƤėĲҷɹׇޙࡴШϬߤׇ˲Ш¹Ǭ࢘Õ�ȬߤࢭȬ˲ĲȬݔШӟߤׇॅޓ�Шߤ」

ШׇߤࢭȬॅޓ�ԾۘࡴȺʢ৛ࠂۊϔܗшƤ˜�ॅةॅޓׇ˺ėƹ̰шߗ߁סϲШ৛Mॅة

 �Шߤוޓފ�ĲƤוޓފޡШ৛åėÕ̥ƤߤࢭȬׇॅޓ�ȬqΞࢉ
࡭৛ॅޓĲ࣭ӛӊӲׇוॅޓٿ؀֨̏ݭ৛ܫώनĞеƞӛɪЋ¹�ձޓފ৛ƣߡn޿ڝ

ɍϏ֟Ǔκ۰Ϭˏ֨ĂׇीЗ�̦ܫձة¹ �ĿMׇוॅޓ؀ݭࡼࡨD߿ڐҙ؀ݭ߁/כȖࣾ

ɍϏʠш֨կׇ࣭ࡼࡨ۷+�˲޶ࢫӛӊӲׇޓފ৛ŖߏǬȵҷɹׇ�ʧئʢ֬ݦ�Еַׇ߅

ॅޓĲӊӲƴוޓފĞеƞӛɪׇ߁סĿMࢎÝ֪̃˃ǧ৛ׇॅޓƤɍֹ߁סШ৛ࣱ/ĿMߤ

࣭ӛׇϭࣝ৛Ŋϭ;pר̏֨ॅޓ࣢ׇו߷৛p؅ėɚҙ�ԾГnׄɠ֨̏ϒࡹ৛ǖøࡘԋИ

ή¶ׇࠚ޶ࢫӸ� 
Е߅òM 1ʗׇϭࣝޙࡴয় 
৘1৙ еƞׅֆܓҠȦĞҍޓފ؀ݭϔߤۊШ 
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৘2৙ еƞׅֆܓҠȦĞҍߤॅةޓފ؀ݭШ 
৘3৙ ӊӲ˲࣭ॅޓӛϭࣝߤШ 
 

 Шώӂߤ 3.2

Ýׇ֪ॅޓĮĲ֑ƣɍࡼƤɚҙֹ߁סШ৛ߤŴߌ�ԋҙׇࡘयĲόɝ޿�ƣַ߅ȕࡼࡨ

_Шƀߤ৛ࢭĲ¿ρॅةޓފׇ·٢Ɲַ߅߁/åÕԾ�Ǭव�ड़±ԾדШवߤׇॅޓ�」̃

नॅةޓފׇ�ذĲρࢭ�͸݋Ծ׺Ȭ߅ò٢Ɲ·ׇةޓފ ৛ॅ̦ �Љƣėƹ٢Ɲ·Ɠޙݴ ৛ࠩ

�৛ޓފॅةऋ�Ŋݐްh̥ѤЕ৛�Ծ࣓ॅةȬׇqΞ�ĻЕơࣻ޿ȼßЋҕۢޓऋׇ֑ࠄ৛

Еߤַ߅Шҕۢޓऋׇϭࣝা৛�ԾГn̨֟ضׯǓκ۰ׇƾࠚ؁φ� 
 

 Ш৙ߤ˲Ш৘Ȭߤॅةޓފ 3.2.1

 Ш٢Ɲߤ .1 

֬ϏӛɪƤėׇॅޓÕ^"޶ĶßƾׇࠠॅƴĲԝ_ׇ३`¹Ǭ֟Ǔƕȕׇˈऱ৛ƕҀߤ

Ш٢ƝӟݔǬԜ؀ݭ৘G2ė৙Ĳ޿ό؀ݭ৘ē� �Ğ�ė৙Ƥė�Ŋԝ_ׇ̰ЋॅƴшƤ�
ѥР�ӛɪԲķĲӛɪڂ�ď͚ӆࠠԴƤ�、Դ�ҷĸࢎШׇшƤॅƴࣱ/ɧ؀؀२࢘Õ৛ߤ

Р৛ԝ_࢘Õåď͚˙`ԝʏܓ३ԝʏĲԝ�ʏ৛ߤШ٢Ɲӟ̰ݔЋӛɪॅޓш˺ׇƤė� 

 2. ͶऋώӂĲѡЕްh 

ш˺֟ǓĲӒĂձ˲ۘȬ৛ď͚˕̳Ͷऋ�ͣͲͧͥĲׇࣦࣷͧͥॅޓώӂqׇͥͧॅޓ

ɧ؀Ų̑صƣӎݨࡃɍࢲ৛ͥͧޙࡴM˕̳ͶऋώʵॅޓǧÓӒĂׇصओӎࢃώʵ�Љة�ٔ

ͶޙࡴåMͣͲώʵॅةׇ·ࣾ ৛ͧɍƣԔԝЏࣝǧÓӒĂׇॅޓåMׇࣦࣷۅߍώʵͧޙࡴ

ͥ�̰ЋͶऋßׇॅޓ৛qׇॅة२ƴǬɏ৛Ғࢉة�Ȭ ܓ2 10आ�२৛M ̥ްࢤ(70%ׇ
ӜӞѡЕ৛�Ծ࣓ॅةȬׇqΞĲ߶ΞѡЕ� 

 Шϭࣝߤ .3

֬ϏߤШׇ٢Ɲʮ࣡৛ƕҀדçसȬMҒЊ 5ǭ৛߅ڳ 60ǭѴׇࢬǧߤШnȨׇ̥ॅޓ
 �ШׇϭࣝM-ԝϭҍԾ"৛ď͚ϗࣝĲǩࣝߤ�Шߤ˲ǨѤॅة

 
 Ш৙ߤࢭШ৘Ȭߤۊϔޓފ 3.2.2

 Ш٢Ɲߤ .1

Еַ֬߅ēܓĞࢉĵ¼ݴѤف৛٢Ɲďŏׅֆ�ǬԜ؀ݭ৘G1 ė৙�ǬԜ؀ݭ৘G2 ė৙
Ĳ޿ό؀ݭ৘ӟݔҠܗܘҠȦׇy֨�Ҡܘ�ҠȦ৙৘Ơ 3-1৙�ƣҒ�Ѥׇف ԝ_Ĳ३ԝ
_ƤėŅࢉĵݴ�ѤাޙࡴƤוޓފޡĲ؀२·ߤׇוޓފШ৘ޡ 3-1৙� 
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Ơ  Ơۅ_Шߤ .3-1

 
 

ޡ  ʣѡۅ_Шߤ .3-1
Ѥفŋت Սէ ʣѡ_ۅ 

ׅֆ 

 

 ԝ_ 121.088716 25.060782 

३ԝ_ 121.088895 25.059999 

ǬԜ G1 

 

 ԝ_ 121.055825 25.044610 

३ԝ_ 121.056545 25.044039 
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ǬԜ G2 

 

 ԝ_ 121.048782 25.038599 

३ԝ_ 121.050927 25.037818 

y֨ 

 

 ԝ_ 121.031459 25.018485 

३ԝ_ 121.032178 25.017972 

Ҡܘ 

 

 ԝ_ 121.024482 25.010872 

३ԝ_ 121.026403 25.008361 

ҠȦ 

 

 ԝ_ 121.018531 24.998454 

३ԝ_ 121.019519 24.997894 

 
  



143 
 

 Шώʵߤ .2

Ƥוޓފޡয়Ý֪ 1 ʖώ»ɖׇѤж৛M޻דώʵϏѤėǧ 2 »ɖٔݴˎ 10 Õ࣑˒৛ࡴ
৘۲֭ɂǬϏޓފ·жޙ 1»Õ৙߅ρ�ҒѤাޙࡴѴ  �ޱࢫ3
؀२·৘Ƥ�৙וޓފয়ҒݴѤাͶĵ 2�Ĝ˔ 5.5»ÕӦʢ 10»Õׇ؀२৛ɉ؀२Õ߁

˒৛ĵÓॅةޙࡴޓފĲρ߅ࢭρ� 
ЕǇŖ̰Ù%ƀ_न̨ذ२ذ%ρࢭXٝMʖƨ��ѡӹʁ৘SD৙ŕ֑� 

 Шϭࣝߤ .3

ҒțߤШ¹Ѵ৛�ѴԾϗࣝߤШ৛�ѴԾǩࣝߤШ৛½ߤ߅Шϩǥؚ�ț� 
 

3.2.3 ӊӲ˲࣭ॅޓӛϭࣝߤШ 

 Ш٢Ɲߤ .1 

Еࢉַ߅ĵӔ¶ĞеƞׇƓоӾӔďŏǬƿӾ޿�यӾ�όɝӾĲɏॏǝӾߤޙࡴШ� 
 

 
Ơ 3-2. ӊӲ˲ߤॅޓШ_ۅƠ 
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ޡ 3-2. ӊӲ˲ߤॅޓШ_ۅͽࡠ 
 

 
 

  

Ӿĸŋت ӾĸՍէ Ӿĸͽࡠ 

ǬƿӾ 

 

ҷࡿɂʢࡉוɂϏ¿H�о

ҷӔ�Ӿĸڜҷɹο〈৛Ӿĸ

¹�Ĳʠ࢘׈Ծҟӆړљ�

љЉढړԝϭʠ࢘ҟӆࡤ

Ó�ÓӛĸЋĞēڲŌׇ、

ӑ৛、ӑēړࡲ�Ӿĸēɪ

ࣸƤ৛Ҁة、ӑت%Ծ、Ŝ�

ҟܑӾĸӔÓ˒ࡸҀ、Ŝ˒

ʐЉЋɚҙڜ�ŌĞÓӛࡓ

ϏҀࢳॳ�ͧͥ֨կ� 

 यӾ޿

 

ҷࡿɂʢغࡉוϏ¿H�о

ҷӔ�Ӿĸڜο〈৛¹�Ծҟ

ӆǄɪ�Óӛĸ+Ћ、Ŝ৛Ó

ӛ̃「ܗǬƿӾו[�ؚÉ

ैӗࡉǬׇț١৛ЋࡹȯЉ

ϏҀैޙࡴʈٔӛ�ӒĂ� 

ɏॏǝӾ 

 

Ӿĸڜο〈৛¹�ԾҟӆǄ

ɪ�ÓӛĸЋ、Ŝ৛Óӛ̃「

ࢭ�ҀӾӔҟ]וǬƿӾܗ

ɐ৛ЋϭЉЋұĸ̃「Óࡉ

֑� 

όɝӾ 

 

ӾĸГڜο〈৛¹�Ћڂѥ

РĲ¿Hщկ֨ࣗ৛ȗ۰/

ǨʠшĂկ�Óӛĸ、Ŝߎ

ЈǬ৛ҷࡿɂʢĲҟࢭ+Ϭ

ƓоӾ ЈǬ� 
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 Шώʵߤ .2
ßҷɹÓӛĸ࣫޿࡜ȼϬŎЋӊӲ˲ۢॅޓऋׇ֑ܲ�ࠄЋ֑ׄM޻דώʵޙࡴƀ_नذ

৘۲֭ɂǬϏޓފ� 1»Õ৙߅ρĲܓ߷ࡖॅةɐޙࡴ 15Õ࣑� 

 Шϭࣝߤ .3

ƔॆࡼĮσք֑ׄ৛ӊӲ˲࣭ॅޓӛׇϭࣝĿ۷ƣ 9-12Њ৛Åø�Еơࣻƣ 2018ʗ 1Њ
QІ޿ȼßǬۢޓبࢭऋׇ̃「�γࢉΙ 9ЊQࣽܓʗ 1ЊQ৛ƣ࡭Џࣝ·ׇԊЊׇç˒¹ǭ
 �Шߤޙࡴ
 

 С৘2018.03-12৙̥ضׯ3.3

3.3.1 еƞӛɪƤėוޓފ  

еƞ޿यĲόɝׇ Ћ߅ڳ৘Brachyura৙ॅޓШׇߤçדӛɪƤėݴ6 ؛14 ޡ৘ة52 3-
3৙৛¿ ׅֆӛɪ ؛9 �ǬԜة26 G1ӛɪ ؛12 �ǬԜة25 G2ӛɪ ؛12 ݭό޿�ة34
؀y߼ėׇēė ؛12 ৠ ėة32 ؛11 ৠĞėåة36 ؛10 ޡ৘ة23 3-4৙�52ॅޓة M
ʶ؛ޓ৘Varunidae৙ׇॅةЈǨ৘10ة৙ৠпȕ؛ޓ৘Portunidae৙ׇॅةѴ%৘9ة৙৛、ޓ
ׇॖ¿৛ة৘Sesarmidae৙6؛ޓ̳ו৙৛ة�৘8ّॅة৘Ocypodidae৙ׇ؛ ࢚ॅةׇ؛10
ƣ  ��Mة5
еƞ޿यĲόɝӛɪƤėׇڵॅةॅޓǨ৛ϬƕԾÀЋŅة�ŊॅƴׇޓފшƤߤ�Ш

٢Ɲ·"ॅޓׇ޶шƤॅƴď͚ӛɪР�ӛɪ、��ԝࣝʏࠠ׭�ɧ؀ࡱ@�؀ԝࣝʏݭ�

ӆࠠԝࣝʏڂ�ѥРĲӾӔٔ֟Ǔ৛֬ϏॅޓшƤॅƴڵǨ৛ŅॅƴшƤш˺ׇॅةޓފ�

Ŋ৛m˖וॅةׇॅޓɍࡉǨ�¿ ޿ό؀ׇݭ ė٢Ɲ৛ƕԾӟݔόɝӾҷĸ৛ࣱ/¿Ȣ

ӛɪƤėׇ؀ݭɧ؀�、Դ�ӛɪРшƤǧ৛ࢎЋӆԴƤĲڂѥРшƤ৛ॅةॅޓǨѤ˲Ј

३৛ࢀ 11 ؛ 36 ؀ӛɪMǬԜݭ�еƞձҊׇة G2 ШׇߤЈk৛Ϭ͟ڠ؀ԝࣝʏն̏ݭׇ
6 ॅޓ߅½৛ݴ%ȺࠂЈࢭĲρॅةॅޓ ؀ݭӛɪݴ 12 ؛ 34 ÕʇՒޓފɍࢲ�M�ɉة
াĲ�ŊшƤ ۏޓފ˲Dڐ� 

 
 ÕʇՒাޓފ .1  

бΞЕߤַׇ߅Ш֑ׄƣߤШėƹ·৛ޓފÕʇׇՒা"޶ƣ�όɝӾҷĸƤė
Ĳ�Ǭ

Ԝ G2ׇ؀ݭėƹ
� 
    �όɝӾҷĸƤė
ƕԾшƤॅƴޱऑ৛ƕҀш˺ׇॅةॅޓЈǨ৛߅ڳƣҀҷĸėƹ
Ћॅޓ �৘Mictyris brevidactylus৙�,ׅĞώ͘ԝ৘Austruca lactea৙ޓŝɒ࠴ת৛¿ Mة27
݈҄Ǭޓך৘Macrophthalmus banzai৙Ĳ[ώ�ĩޓ৘Pseudohelice subquadrata৙ٔ ॅޓة4
ЈԾ©Ĉ�,ׅĞώ͘ԝ࢘Õϔۊш˺ƣ؀؀ݭݔ޷२ׇөӆɢшƤ�৛˜шƤॅƴܗ¿Ȣ

Ŋة�२ш˺ƤĘÕ�Ŋ�[ώ�ĩޓƣիѰҷӾׇҟٓFڂѥР�˃̥३ȹʢϔۊ৛ɉڂ

ѥРׇ݉݊Ȩ¸ͭؗ�ط঴ࣗώޓ৘Metaplax elegans৙�ӣҟӆޓ৘Ilyoplax tansuiensis৙Ĳ
ׇ؛ޓձҊׇ֑ׄϬռनࡉ৘Tmethypocoelis ceratophora৙+�ƣҀėÓ֑�Ļǧޓg͙ך߀
 ݅ʄॸޓ৘Baruna sinensis৙Ǭࢭш˺ƣόɝӾҷʞׇׇޯढ؀ݭƾࠠȖࣾ �Ҁǧ৛=ׄ
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ԝ͘ة¹࡭Ρׂ͘ԝ৘Paraleptuca crassipes৙܉ٶĞώ͘ԝ৘Austruca triangularis৙Ĳ߀�֑
ç࢚ļЋדޓԝ͘ة¹࡭৛एՇޓ 1आ�२ࣃڀ৛]Ó֑ƣēŀԵׇόɝӾĸ৛Ŀ۷ĴϨÓ
¸֒ϹĒ˒Ւʏկةˍēۋׇ̋̏֨˘࢈� 
�ǬԜ G2ׇ؀ݭėƹ
ϬߤॅޓШѤė ׇĻॅޓ��Ւা৛ο�ǬԜ G2ӛɪƤėׇ

Ћॅޓ 12 ؛ 34 ৛¿ Ћة 17 Ծ°պ࢞Ȏॅޓ؀ƾࠠшƤׇ©Ĉݭ�؀ƾࠠшƤݭϬƣة
৘Charybdis annulata৙৛¿ İޑڃ֟ܗ৘Thalamita danae৙ޓћת৘Eriphia ferox৙�ɐâޓ
M°պ࢞ȎޓԾЈʐ޸�ЈʽĈׇկة৛ࡻ^ο؀ݭ�шƤ৛¹ة©Ĉةпȕॅޓå"޶ш

˺ƣԝҨ֟Ǔ ৛¿ ֟ޑڃÕʇƣԝ_ׇݴ`ࡉԝҨৠɐâתћޓåш˺ƣԝ_ࡉ३ׇݴ

шׇ̃「�ǬԜ½ֺࢫ؀ԝҨ ৛2ۖшƤЋݭ G2؀ݭЈձҊׇ֑ׄϬ±̳࢞Ȏޓ৘Eriphia 
sebana৙৛˃̥¹࢞ةȎޓ½Ŋш˺ƣŊ�ǊшƤׇ̃「ࡼ��৛±̳࢞ȎޓÓ֑ाօё`৛
*�ЊׇߤШɽh ৛�֑ׄ 2Ѵ� 

 

 ˲ۏ̏֨ܗшƤޓފ .2 

؀ɧ�、Դ�ӆԴ�ӛɪРĲӣҟ֟Ǔٔࡱ@�؀ݭЋ߅½·٢Ɲַ߅ 6 шޓފ�Ŋة
Ƥ؀ݭ�шƤׇʐࣱॅޓ޸°պ࢞Ȏޓ�ɐâתћޑڃ֟ܗޓǧ৛¿Ȣʐࢎॅޓ޸ď͚Нώ

ࣛĸޓ৘Chaenostoma orientale৙�ɏƴɏޓ̳ו৘Nanosesarma minutum৙תৄࢴ�ћޓ
৘Thalamita crenata৙ܗƢǲǬुޓ৘Metapograpsus thukuhar৙�ࣱ/ॅةࡠ�ǧ৛пȕ؛ޓ
 �ۊॅ˺ш޶"؀ƾࠠ٢ƝׇЈݭϬॅޓ৘Xanthidae৙؛ޓ̲ܗ
ׇ޸Јʐ࡜ɧ؀३ԝʏ࣫ࡱ@�׬ɧ؀ƣеƞӛɪď͚ҟӆӝӅǊ�ӛǄĲ@Ծ͒ࡱ@

ÕʇƣׅֆӛɪMǧׇࡻ৘Grapsus albolineatus৙৛ϲޓώڃԾׅॅޓ ШѤė�еƞƤߤݴ5
ėׇׅڃώܗޓŀԵЕɬ¿ȢƤėׇׅڃώޓ�Ѥ৛ަб़ݪǣ̱Ǩƒޓǽ৘Polyascus plana৙
३Ҕօׇȸ֨�@Ծǂۅƣ३ԝʏ_׬ׇ࡜࣫ۅǊ+ïࡱÓڃ׊ơ̲ޓ৘Ozius rugulosus৙�
ʖुޓ̲׬৘Epixanthus frontalis৙ׇшƤ৛ॅޓة¹࡭߿ƣеƞƤėަ֑ׄ� 
、Դ֟ǓρࢭЈ©ĈׇةޓԾ͠תŝɒޓ৘Mictyris brevidactylus৙Ĳऐ̲۬ޓػ

৘Scopimera bitympana৙৛ш˺ƣ、ࠠԝࣝʏׇ ҍ_ۅ৛Ҁ¹ॅޓةƣ ܓ4 6ЊࣝĿM޸ß
Ǭׇࢭʚ݋ޓʞ�३ԝ࡜࣫ڧш˺ׇåϬ、ޓ৘Ocypode spp.৙৛ď͚ϋҘ、ޓ৘Ocypode 
stimpsoni৙ޓ、ך߀�৘Ocypode ceratophthalma৙Ĳ ݅、ޓ৘Ocypode sinensis৙ޓ、ة��
 ৛ޓ、ך߀Ĳ ݅、ޓʮӃÕʇƣŀԵЕɬĲŅओɬׇӛɪ৛ϋҘ、ޓåļ޸ϏŀԵ޵ӛ

ɪƤė、Դ� ݅、ޓш˺ׇԝ_Ј३৛˙३ԝڧ�ώܓӛɪ、�࢚ЋÕʇ৛ǬԜ G2 Ƥė
֬Ϗӛɪ、�ƾׇࠠ`ԝࠠ׭৘Matuta victor৙ш˺ƣޓЈ३�ąÝ঺ϣࢭρۊ৛ƕҀϔࢀׄ
ʏ࣫࡜Ĳ9ԝʏ৛ƣŀԵ޵ӛɪ¿ȢƤėׇρऺ࢚ࢭԾࠂȺ৛]ƣеƞƤėࡼĮׇࣃڀρࢭ

ˏɐ� 
ƣӆࠠԝࣝʏш˺ׇॅةM͘ԝޓ�ӆޓ৘Ilyoplax৙�ĩޓĲǬޓךԾ"޿�यĲόɝӛ

ɪƤėׇӆࠠԴƤनذ�Ǭ৛ǬǨ_ݴʛоɏӾӔÓӛĸׇҷĸėƹ৛ƕҀӆࠠԴƤׇॅޓ

 �ॅةЈǬ৛ƕҀ֑ׄЈǨׇذ�३৛όɝӾҷĸƕԾन࢚ࢭρۊएՇ�ɐ৛]ο२ϔॅة
ӛɪРד�çׇࣸࣃڀޓԾޓ܏ލތڂ৘Chiromantes haematocheir৙Ĳ°ոƟޓࡈ

৘Cardisoma carnifex৙ׇޓ܏ލތڂ�Õʇ٢Ɲࡉʮ�ϔۊρࡉࢭǬ৛ƣ ڀӛɪƤė࢚Ћݴ6
Ћ߅ڳШЏࣝߤʚ৛ࢩӛ࣭ޓĥґׇ͊ޓ܏ލތڂß޸όЊЏࣝƨĿܗ�ƣԊЊࣃ 5ǭѴƣ
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¿࣭ӛࢩʚЏࣝçˍŅѤėӛɪɻߤ࢑Ш࣭ӛࢩʚґޓρࢭ৛ړСƣǬԜ G1 Ĳ G2 ГЋ࣭
ӛࢩʚґࣃڀޓ৛ƣ޿ό؀ׇݭē� �Ğ�ėåϬ޸ßङϧ࣭ӛࢩʚׇ͊ĥґޓ৛�Ϗ 8
Њ 12ϗ৘ࡘϿ 7ЊÚ2৙ϏׅֆӛɪׇǬƿӾÓӛĸɾɪ%ɏέӔҷɪ޸ݴßࠬ׆ࡼआׇڂ
ࢅΙĘÕձҊ৛֬ϏЉࢉ˔࠺ׇ˘࢈ӛ࣭ޓ܏ލތڂʚ�ׅֆƤėࢩӛ࣭ޓĥґ͊ޓ܏ލތ

ӛ࣭ޙࡴЉMΧՠщկׇώʵޓĥґׇ͊ޓ܏ލތڂРͅԲķ৛ׇ࠭ظßۢऋķ֨��ϥࡸ

ࡼΧՠщկׇ३ʢЈ३ࠬޓʚ৛͊ĥґࢩ 2»ɖ�Ҁǧ৛͊ޓ܏ލތڂĥґׇ࣭ޓӛࢩʚ࢈
˘ƣ޿ό؀ׇݭ ėܗĞė٢ƝЉĶßӛɪǄׇࣧࣨ؂৛+ƣҀ࠺ҍࢅĶ࠺ࡍࡄҎ�Ƥ؛ޓ

৘Gecarcinidae৙%Ǭƴࣸޓয়°ոƟדޓࡈç�ƣ޿ό؀ׇݭēėĲ ėЋࣃڀ৛ϔۊρࢭ
৛ ėåϬƣصɐ�ēėϬƣόɝӾҷĸłɪׇӛɪР�֑ׄ¿ш˺ӎأ 5ǭѴׇ࣭ӛࢩʚ
ß޸Шߤ 1आ͊ĥґޓ� 
ӣҟ֟Ǔ ЋϗЕޓތڗ৘Eriocheir japonica৙�Șڃʶޓ৘Varuna litterata৙ĲԒҘ܏ލ

৘Chiromantes dehaani৙ׇޓ �ƣׅֆޓތڗϗЕ-ॅޓԨ¡�ׇӊӲ˲ӣҟڜçɣ३ד�ࣃڀ
ǬԜ G2Ĳ޿ό؀ݭ ė׈Ћࣃڀ৛¿ MǬԜ G2�छʬ࠺�
Јࢭϑׇҟӆҟӻ ρ࠺«
ǨৠׅֆӛɪЋ़֑ׄ۶֭ɂɏϏ 1»ÕׇϗЕޓبޓތڗ৛+Ћƣӛڵޙࡴ࢐ҋׇґޓ�
Șڃʶדޓç+ϬƣǬԜ G2�छʬ࠺�
ׄ ϑׇҟӆҟӻ࠺« �֑ԒҘޓ܏ލÓ֑ƣׅֆ�

ǬԜ G2 Ĳ޿ό؀ׇݭ ėܗĞėׇɏҟӻ ৛ρࠂٝࢎࢭȺ�ԒҘޓ܏ލएՇш˺ƣӻӭ
ӣҟ֟Ǔ৛]͊ĥґޓĨ࣭ޙࡴ࠺ࣸࡼࡨӛ࢈˘৛ƕҀ͊ĥґׇ࣭ޓӛࢩʚ࢈˘ƣ޿ό؀ݭ

ׇ ė٢ƝЉĶßӛɪǄׇࣧࣨ؂৛+ŊѤƣҀ࠺ҍࢅĶ࠺ࡍࡄҎ� 
 

 
ޡ 3-3. еƞόɝĲ޿यƤėӛɪॅޓկةŋࣃ 

 σŋت ȡŋ(Scientific name) 
ռन؛ޓ (Camptandriidae)  
 ݅ʄॸޓ Baruna sinensis Tan & Huang, 1995 
࢞Ȏ؛ޓ (Eriphiidae)  
°պ࢞Ȏޓ Eriphia ferox Koh & Ng, 2008 

±̳࢞Ȏޓ 
Eriphia sebana (Shaw & Nodder, 1803)  
 

ҕʏ؛ޓ (Dotillidae)  
ӣҟӆޓ Ilyoplax tansuiensis Sakai, 1939 
ऐ̲۬ޓػ Scopimera bitympana Shen, 1930 
 ƴ۬ޓػ Scopimera intermedia Balss, 1934 
 Tmethypocoelis ceratophora (Koelbel, 1897) ޓg͙ך߀
Ƥ؛ޓ(Gecarcinidae)  
°ոƟޓࡈ Cardisoma carnifex (Herbst, 1794) 
ώ؛ޓ(Grapsidae)  
 Grapsus albolineatus Lamarck, 1818 ޓώڃׅ
ƢǲǬुޓ Metapograpsus thukuhar De Man, 1895 
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Ǭ؛ޓך 
(Macrophthalmidae) 

 

Нώࣛĸޓ Chaenostoma orientale Stimpson, 1858 
݈҄Ǭޓך Macrophthalmus banzai Wada & Sakai, 1989 
঺ϣ؛ޓ (Matutidae)  
ąÝ঺ϣޓ Matuta victor (Fabricius, 1781) 
ŝɒ؛ޓ (Mictyridae)  
 Mictyris brevidactylus Stimpson, 1858 ޓŝɒ͠ת
  (Ocypodidae)؛ޓ、
,ׅĞώ͘ԝ(ӫׅ͘ԝ) Austruca lactea (De Haan, 1835) 
 Austruca triangularis (A. Milne Edwards, 1873) (ԝ͘߀�)Ğώ͘ԝ߀�
ēώ�͘ԝ(ēώŚż͘ԝ) Gelasimus borealis (Crane, 1975) 
 Ocypode ceratophthalma Pallas, 1772 ޓ、ך߀
ϋҘ、ޓ Ocypode stimpsoni Ortmann, 1897 
 Ocypode sinensis Dai, Song & Yang, 1985 ޓ、݅ 
 Paraleptuca crassipes (White, 1847) (ԝ͘܉ٶ)Ρׂ͘ԝ܉ٶ
ʺ࢐ٞ͘ԝ(ʺ࢐͘ԝ) Tubuca arcuata (De Haan, 1835) 
ơ̲؛ޓ (Oziidae)  
ʖुޓ̲׬ Epixanthus frontalis (H. Milne Edwards, 1834) 
 Ozius rugulosus Stimpson, 1858 ޓơ̲ڃ׊
пȕ؛ޓ (Portunidae)  

 Carupa tenuipes (Dana, 1851) ޓुࢴ࠲ڏ
 Charybdis annulata (Fabricius, 1798) ޑڃ֟

 Charybdis feriatus (Linnaeus, 1758) ޑυࢾ
Нώޑ Charybdis orientalis Dana, 1852 
ϵ֚ޑ Charybdis lucifera (Fabricius, 1798) 
 Portunus sanguinolentus (Herbst, 1783) ޓϧпȕڂ
ΡӦصतޑ Scylla paramamosain Estampador, 1949 
 Thalamita crenata (Latreille, 1829) ޓћתৄࢴ
ɐâתћޓ Thalamita danae Stimpson, 1858 
  (Sesarmidae)؛ޓ̳ו
ԒҘޓ܏ލ Chiromantes dehaani (H. Milne Edwards, 1853) 
 Chiromantes haematocheir (De Haan, 1833) ޓ܏ލތڂ
ɏƴɏޓ̳ו Nanosesarma minutum (De Man, 1887) 
؊ȁΡޓ̳ו Parasesarma pictum (De Haan, 1835) 
�ѯΡޓ̳ו Parasesarma tripectinis (Shen, 1840) 
ऐৄΡޓ̳ו Parasesarma bidens (De Haan, 1835) 
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ʶ؛ޓ (Varunidae)  
ࣺ۲ʼĸޓ Chasmagnathus convexus De Haan, 1835 
ϗЕޓތڗ Eriocheir japonica De Haan, 1835 
ʖ۲ބ Gaetice depressus (De Haan, 1833) 
˞ҘRĩޓ Helicana doerjesi Sakai, Türkay & Yang, 2006 
ŀԵĩޓ Helice formosensis Rathbun, 1931 
ؗ঴ࣗώޓ Metaplax elegans De Man, 1888 
 Hemigrapsus penicillatus (De Haan, 1835) ޓώ࡜ҕڗ
 Hemigrapsus sanguineus (De Haan, 1835) ޓώ࡜֒۩
[ώ�ĩޓ Pseudohelice subquadrata (Dana, 1851) 
Șڃʶޓ Varuna litterata (Fabricius, 1798) 
  (Xanthidae) ؛ޓ̲
ѿ̌הԘޓ Atergatis integerrimus (Lamarck, 1801) 
়াޓڞ Chlorodiella nigra Forsskal, 1775 
Զޓ׊ڂ(ӻޓ׊־) Leptodius exaratus (H. Milne Edwards, 1834) 
؛14 ߅ڳ  ة52
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ޡ 3-4. еƞόɝĲ޿यӛɪѤėߤܗॅةޓފШρޡࢭ 

 ॅةޓފ

 ШѤėߤ
 ė ǬԜ ׅֆ߼؀yݭό޿

 Ğė 
৘ҠȦ৙ 

 ė 
৘Ҡܘ৙ 

ēė 
৘y֨৙ 

G2 G1 

 ݅ʄॸޓ �  ** ** �  �  �  
°պ࢞Ȏޓ *** *** *** *** *** *** 
±̳࢞Ȏޓ �  �  �  * �  �  
ӣҟӆޓ �  *** �  �  �  �  
ऐ̲۬ޓػ ** *** *** *** *** *** 
 ƴ۬ޓػ �  ** ** �  *** * 
� ޓg͙ך߀  *** �  �  �  �  
°ոƟޓࡈ �  * * �  �  �  
� *** *** *** *** ** ޓώڃׅ  
ƢǲǬुޓ * *** ** *** ** * 
Нώࣛĸޓ ** ** ** *** ** * 
݈҄Ǭޓך �  *** ** �  �  �  
ąÝ঺ϣޓ �  �  �  * * �  
 *** *** *** *** *** ** ޓŝɒ͠ת
,ׅĞώ͘ԝ �  *** *** �  �  *** 
� Ğώ͘ԝ߀�  * �  �  �  �  
ēώ�͘ԝ �  ** ** �  �  �  
� ޓ、ך߀  ** ** ** * * 
ϋҘ、ޓ �  ** ** *** *** * 
� * ޓ、݅   * *** ** ** 
� Ρׂ͘ԝ܉ٶ  �  * �  �  �  
ʺ࢐ٞ͘ԝ * *** *** �  �  ** 
ʖुޓ̲׬ �  �  �  * �  �  
� ޓơ̲ڃ׊  �  �  ** * �  
� * ޓुࢴ࠲ڏ  �  * �  �  
 ** ** *** * ** ** ޑڃ֟

� * ޑυࢾ  �  * �  * 
Нώޑ �  �  �  * * �  
ϵ֚ޑ * �  �  * * �  
� ޓϧпȕڂ  �  �  * * �  
ΡӦصतޑ �  �  �  * �  �  
 * ** ** * * ** ޓћתৄࢴ
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ɐâתћޓ *** *** *** *** *** *** 
ԒҘޓ܏ލ ** ** �  ** �  ** 
 *** ** ** ** ** ** ޓ܏ލތڂ
ɏƴɏޓ̳ו *** ** ** *** ** ** 
؊ȁΡޓ̳ו ** *** ** ** ** ** 
�ѯΡޓ̳ו �  ** ** �  �  �  
ऐৄΡޓ̳ו �  *** ** �  �  ** 
ࣺ۲ʼĸޓ * ** * �  �  * 
ϗЕޓތڗ �  * �  ** �  * 
ʖ۲ބ ** ** ** * * * 
˞ҘRĩޓ �  ** �  �  �  �  
ŀԵĩޓ ** ** * * * *** 
ؗ঴ࣗώޓ �  ** * �  �  �  
� ޓώ࡜ҕڗ  ** * �  �  �  
� ޓώ࡜֒۩  * �  * �  * 
[ώ�ĩޓ * *** * �  �  ** 
Șڃʶޓ �  �  �  ** �  �  
ѿ̌הԘޓ �  �  �  * * �  
়াޓڞ �  �  �  * �  �  
Զޓ׊ڂ * �  �  ** * �  
 ة26 ة25 ة34 ة31 ة36 ةρ 23ॅة
Ш˒৛ƣҒߤʢϬ͠ǨѴࠂɍוয়৚য়1-10आ৛৚৚য়11-100आ৛৚৚৚য়100आM�ৠߐ
�ѤėߤШßׇॅޓةߗρࢭ� 
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 Шߤȹʢۊϔޓފ 3.3.2

Ծ/ַ߅߁סėƹ٢Ɲ·ׇޓފϔۊȹʢ৛Еַ߅Ý֪ޙࡴ޻דȬা߅ρӂĲͶĵƙȬ

ӒĂ�२ƴǬϏޡШ�ƣƤߤࢭȬޙࡴ؀२৛ׇذनޡ 1»Õׇޓފm֪Ȭা߅ρӂৠƣƤ
ӒĂ२ƴɏϏޡ 1»ÕĲ؀२·ӒĂׇޓފ৛MɽÀͶĵƟЪն؀२৛�ĵÓॅةޙࡴޓފ
࣓Ȭߤ�ШϭࣝࠪϏܑ 2018ʗ 3Њ৛2018ʗ 11ЊȨ̥Еߤַׇ߅Ш৘ޡ 3-5৙�Еߤַ߅Ш
Ƥা֬ēۘĞďŏׅֆ�ǬԜ G1�ǬԜ G2�y֨�ҠܘĲҠȦ�ͶѤϭئďŏ/�Ŋț١
৘ϩ�ǥ�ؚ৙�ϭࣝ৘ϗ�ǩ৙৛MĲ�Ŋԝ_३ʢ�½ࠗܭ߅ϗࣝ 10ǭĲǩࣝ 11ǭׇɽ
hϭࣝ�ƤוޓފޡϏ֑ƤȨ̥ࠚφݐऋ৛½ߤ߅Ш 216�Ѥė৛Ғ�ѤėनذԾ 1ʖώ»
ɖ৛ߤШڳनذԾ 216ʖώ»ɖ�؀२·וޓފ৘Ƥוޓފ�৙½ߤ߅Ш 144�Ѥė৛Ғ�
Ѥė२ذԾ Ծذ२ڳШߤώ»Õ৛ـ950  �ώ»Õـ136,800

 
ޡ  Шϭࣝ৘2018ʗ৙ߤ .3-5

ț١ ϭࣝ ҠȦ Ҡܘ y֨ ǬԜG2 ǬԜG1 ׅֆ 

ϩ ϗ ৘D৙ 4/1 4/21 4/21 3/31 5/16 3/30 
ǩ ৘N৙ 5/4 5/4 4/21 5/5 5/5 4/20 

ǥ ϗ ৘D৙ 7/13 7/14 8/16 7/14 7/13 8/16 
ǩ ৘N৙ 7/13 7/31 8/1 8/1 8/16 8/2 

ؚ ϗ ৘D৙ 11/8 11/8 10/25 10/25 10/24 10/24 
 ǩ ৘N৙ 11/9 11/9 10/26 10/25 10/25 10/25 

 

1. ŅѤা�Ņțוޓފ١  

Ћ½ޓފޡШ৛Ƥߤ�țࡼڜ ؛3  ৘Eriphiaޓ৘Eriphiidae৙°պ࢞Ȏ؛ޓ৛ďŏ࢞Ȏة4
ferox৙�ώ؛ޓ৘Grapsidae৙ƢǲǬुޓ৘Metopograpsus thukuhar৙�пȕ؛ޓ৘Portunidae৙
Ћ½ޓފ·৘Thalamita danae৙�؀२ޓћת৘Thalamita crenata৙Ĳɐâޓћתৄࢴ 5 ؛ 6
৘Grapsidae৙ƢǲǬु؛ޓ৘Eriphia ferox৙�ώޓ৘Eriphiidae৙°պ࢞Ȏ؛ޓ৛ďŏ࢞Ȏة
৘Sesarmidae৙ɏƴɏ؛ޓ̳ו�৘Gaetice depressus৙ބ৘Metopograpsus thukuhar৙Ĳʖ۲ޓ
ޓך৘Leptodius affinis৙ĲǬޓ׊־৘Xanthidae৙ӻ؛ޓ৘Nanosesarma minutum৙�̲ޓ̳ו
 �৘Chaenostoma orientale৙ޓ৘Macrophthalmidae৙Нώࣛĸ؛
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(1)Ƥޓފޡ 

ɉҒѤাŊ�țࠚ١ׇφ৘N= 12ৠ2ϗǩ x 2ԝ_ x 3ޱࢫ৙ʖƨ˒Ȁޡ 3-6̰؄৛֑ׄ
ϩțկةρĲ�२ρे݋ҔǥțĲؚțɐ৘Ơ 3-3ৠկةρয়Kruskal-Wallis test, Chi-square= 
19.15, df= 2, p < 0.01ৠ�२ρয়Kruskal-Wallis test, Chi-square= 17.15, df= 2, p < 0.01৙৛ׅֆĲ
ǬԜ G1ė׈Յࣃڀޓފ�ǥțĲؚțׇ�२ρ࡜וࡉ(Dunn’s post hoc test, df= 1, p = 0.56)৛
ǥțǬԜ G2ėׇॅةޓފĲ�२ρЈǨ৘Ơ 3-4৙� 

 
ޡ 3-6. ƤߤޓފޡШړС৘आ�SD/ʖώ»ɖৠN= 12৙ 

Ѥাŋت կةŋت ϩț ǥț ؚț ߅ڳ 

ׅֆ 
°պ࢞Ȏ0.87±0.36 1.08±0.58 1±0.5  ޓ 
ɐâתћ0.72±0.33 1.06±0.75 0.45±0.25  ޓ 

ǬԜ G1 
°պ࢞Ȏ0.41±0.2 0.47±0.27 0.49±0.33  ޓ 
 0.16±0.03 0.28±0.08   ޓћתৄࢴ
ɐâתћ0.38±0.17 0.49±0.33 0.39±0.17  ޓ 

ǬԜ G2 

ƢǲǬु0.23±0.06  0.29±0.08 0.29±0.08 ޓ 
°պ࢞Ȏ0.92±0.89 0.75±0.75 1.14±1.25 0.78±0.67 ޓ 
 0.62±0.19  0.29±0.08 1±0.5 ޓћתৄࢴ
ɐâתћ1.26±0.72 0.98±1.33 1.75±0.83  ޓ 

y֨ 

ƢǲǬु0.17±0.03 0.29±0.08   ޓ 
°պ࢞Ȏ1.19±1.06 1.04±1 1.21±1 1.4±1.17 ޓ 
 0.23±0.06   0.39±0.17 ޓћתৄࢴ
ɐâתћ0.52±0.31 0.52±0.5 0.67±0.42  ޓ 

Ҡܘ 

ƢǲǬु0.17±0.03 0.29±0.08   ޓ 
°պ࢞Ȏ1.42±0.97 1.83±1.08 1.31±1.08 1.14±0.75 ޓ 
 0.52±0.11  0.89±0.33  ޓћתৄࢴ
ɐâתћ0.23±0.06  0.39±0.17  ޓ 

ҠȦ 
°պ࢞Ȏ1.12±0.69 1.51±1.08 1±0.58 0.67±0.42 ޓ 
 0.64±0.22  0.98±0.67  ޓћתৄࢴ
ɐâתћ0.46±0.11 0.78±0.33   ޓ 

 0.27±0.73 0.34±0.8 0.32±0.79 0.16±0.55 ߅ڳ
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Ơ 3-3. ƤޓފޡŅѤাț١ࣝկةρ߾ĒƠ 

 
 

 
Ơ 3-4. ƤޓފޡŅѤাț١ࣝ�२ρ߾ĒƠ 
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(2)؀२·ޓފ 

ɉ�ŊѤাŊ�țࠚ١ׇφ৘N=8ৠ2ϗǩ x 2ԝ_ x 2ޱࢫ৙øڳ˒৘ޡ 3-7৙৛֑ׄ�
Ŋț١ׇࣝկةρĲ�२ρו[৘կةρয়Kruskal-Wallis test, Chi-square = 2.2, df=2, p = 0.6ৠ
�२ρয়Kruskal-Wallis test, Chi-square = 5.12, df= 2, p = 0.07৙৛ࣱ/ϩțҠȦ ĲǬԜޓފة5
G1 ұЋࣃڀׇޓފ�ǬԜ G1�ǬԜ G2 ĲҠܘ��Ѥাǥؚ¹țׇ�२ρࡉǨϏϩț�ׅ
ֆƣϩț�२ρࡉǨ�ҠȦϬϩțĲǥț�२ρࡉǨ� 

 
ޡ 3-7. ؀२·ߤޓފШړС৘आ�SD /950ـώ»ÕৠN=8৙ 

Ѥাŋت կةŋت ϩț ǥț ؚț ߅ڳ 

ׅֆ 
ɏƴɏ1.57±0.96 1.83±1.25 1.85±1.5 0.35±0.13 ޓ̳ו 
ʖ۲0.66±0.21 0.35±0.13 1.07±0.5  ބ 
ӻ0.34±0.13 0.35±0.13  0.46±0.25 ޓ׊־ 

ǬԜ G1 
ɏƴɏ0.28±0.08 0.35±0.13  0.35±0.13 ޓ̳ו 
Нώࣛĸ0.34±0.13  0.46±0.25 0.35±0.13 ޓ 
ӻ0.28±0.08  0.46±0.25  ޓ׊־ 

ǬԜ G2 
ɏƴɏ1.08±0.71 1.46±0.88 0.99±1.13 0.35±0.13 ޓ̳ו 
Нώࣛĸ0.2±0.04   0.35±0.13 ޓ 
ӻ0.34±0.13 0.35±0.13 0.46±0.25  ޓ׊־ 

y֨ 

°պ࢞Ȏ0.2±0.04   0.35±0.13 ޓ 
ɏƴɏ1.04±0.71 0.46±0.25 1.36±1.13 1.04±0.75 ޓ̳ו 
ώƴǬु0.2±0.04   0.35±0.13 ޓ 
Нώࣛĸ0.2±0.04   0.35±0.13 ޓ 
ӻ0.34±0.13  0.46±0.25 0.35±0.13 ޓ׊־ 

Ҡܘ 
ɏƴɏ0.65±0.38 0.71±0.25 0.35±0.13 0.71±0.75 ޓ̳ו 
ӻ0.28±0.08  0.35±0.13 0.35±0.13 ޓ׊־ 

ҠȦ ɏƴɏ1.13±0.63 1.46±1.13 1.16±0.75  ޓ̳ו 
 0.13±0.51 0.17±0.61 0.08±0.32 0.12±0.55 ߅ڳ
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Ơ 3-5. ؀२·ޓފŅѤাț١ࣝկةρ߾ĒƠ 

 

 
Ơ 3-6. ؀२·ޓފŅѤাț١ࣝ�२ρ߾ĒƠ 
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2. ˈऱׇۢۊޓފƕȕ 

Ծ/߁া_�ț١�ϗǩ�ԝ_३ʢĲ˜шƤɍϏړۢۊޓފљׇˈऱ৛Еַ߅ɉҒ�ٓ

 ,ऋׇ֟ǓįρÝ֪ÇॖÕП৘Distance-based redundancy analysisݐ̰ܗφ৛ࠚۢۊޓފφׇࠚ
dbRDA৙�Ҕ؀ࡉ२·ړۢۊޓފљϭ৛ЉɉߗѤЕׇ؀२ȹʢڄ¶ÕП৘ȹʢٝ߅Ϭ֬؀२
φƣÕПç৛ЉÝ֪ࠚ৙�Ғ�ٓذMͶѤ२ࣱࢫ- R २ࡇ߅ژ vegan ǸOׇ Decostand ÷
۷৛ɉࠚφޙࡴѡӹĒ�RDAړ߅ژС৛ƣƤׇ࢘ޓފޡÕ৛דçׇ֟Ǔƕȕ�ĿMࢩ߁ο
२ࠚφׇ 30.47%৛¿ RDA ৘Ơࡈ2ّܗࡈ�ّ 3-7৙ÕÜĿMࢩ߁ 17.34%৘RDA1৙Ĳ
7.28%৘RDA2৙�̰Ћƕȕ Ѥা�ț١�ԝ_३ʢĲϗǩ׈Љɍ̥ڒޓފЋे݋ˈऱ৘ޡ 3-
8৙�ƣ؀२·࢘ޓފÕ৛דçׇ֟Ǔƕȕ�ĿMࢩ߁ο२ࠚφׇ 25.58%৛¿ RDAّࡈ�
৘Ơࡈ2ّܗ 3-8৙ÕÜĿMࢩ߁ 8.77%৘RDA1৙Ĳ 1.75%৘RDA2৙�̰Ћƕȕ�ԝ_३ʢ
ɍۢۊޓފЋˈऱ৘ޡ 3-9৙৛؀२ȹʢå͸݋े࡜ˈऱ৘ޡ 3-9৙�бΞÇॖÕПߨ�Ƥ̨ޡ
؀२·ړۢۊޓފљ৛֟Ǔƕȕׇئࢩ߁ʢ࢚�`৛े؄Eज޶ЄߤׇאߘШ̴۷/߁ˈऱ

 �ƕȕࣉÕʇׇ࣢ۢۊޓފ
 

 
Ơ 3-7. �Ŋț١��Ŋা_��ŊϭࣝĲƤ̥ڒۢۊޓފޡÇॖÕПƠ�ƟƛKޡѤা�X

Kޡկة�σȘK֟ޡǓƕȕ� 
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Ơ 3-8. �Ŋț١��Ŋা_��ŊϭࣝĲ؀२·̥ڒۢۊޓފÇॖÕПƠ�ƟƛKޡѤা�

XKޡկة�σȘK֟ޡǓƕȕ� 
 
 
 
 

ޡ 3-8. ƤޓފޡǨƕȕָ߾ρÕПړСޡ 
 ܑ֬ʢ ʖώŝ F े݋˲ 

ț١ 2 5.10 5.87 < 0.01* 
Ƥা 5 7.10 3.27 < 0.01* 
ԝ_३ʢ 1 4.40 10.13 < 0.01* 
ϗǩ 1 12.44 28.63 < 0.01* 
˜шƤ 2 1.43 1.64 0.15 
   ŝ 204 88.66ڳ
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ޡ 3-9. ؀२·ޓފǨƕȕָ߾ρÕПړСޡ 
 ܑ֬ʢ ʖώŝ F े݋˲ 

ț١ 2 0.94 1.24 0.27 
Ƥা 5 2.80 1.48 0.15 
ԝ_३ʢ 1 2.08 5.52 0.01* 
ϗǩ 1 0.09 0.24 0.82 
˜шƤ 1 0.79 2.08 0.13 
؀२ȹʢ 1 1.37 3.63 0.08 
   ŝ 132 49.75ڳ
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3. ϔۊρࡉࢭǨׇॅةޓފ 

ɉ̰ЋࠚφÕ̥ƤޓފޡĲ؀२·ޓފ৛ÕÜޓފ߅ژρࢭ�Ƥޓފޡ ρࢭЈǨׇϬ

°պ࢞Ȏޓ৘Ơ 3-9৙Ғʖώ»ɖځЋ 0.7±1.1आ৘N= 286৙�°պ࢞ȎޓÓұ�ЉĶßț١ˈ
ऱ৛ǩࣝࡉȶϥ޿ȼßޓފ৘Mann-Whitney U test, z=-9.15, p < 0.01৙ࡉו�Ϗ३ԝ_৛"޶ш
˺Ϗ ԝ_ݴ৘Mann-Whitney U test, z=-3.87, p < 0.01৙� 
؀२·ޓފρࢭЈǨׇϬɏƴɏޓ̳ו৘Ơ 3-10৙Ғـώ»ɖځЋ 606.82±1117.65आ৘N= 

192৙�ɏƴɏޓ̳וÓұ�ЉĶßț١�ϗǩĲԝ_३ʢˈऱ� 
ܲMǬԜ G1 Ĳ G2 ėԾoޓފٝ߅ϔۊρࢭ�Xٝ٢ƝȀƠ 3-11 ̰؄৛XٝनذԾ

234,807ʖώ»ɖ�͢ࢉƤޡĲ؀२·Ņ͢ࠂʢЈ३ׇկة৛ÕÜԾ°պ࢞ȎޓĲɏƴɏ̳ו
�ޡMĲƤޡĮ˒ЉƨČÕʇƣƤࡤƣԝҟة¹կߍ��ޓ 15 »Õ�XٝÓׇړСЉϬЋ
16.4݈±25.8݈आ[(Xٝनذ 234,807ʖώ»ɖ)x(0.7±1.1आ/ʖώ»ɖ)]ׇ°պ࢞ȎޓĲ 2137.3
݈±3936.5݈आ[(Xٝनذ 234,807ʖώ»ɖ)x(Ӧʢ 0.15»ɖ)x(606.82±1117.65आ/ـώ»ɖ)]
ɏƴɏޓ̳ו� 

 
 

 
Ơ 3-9. ƤޓފޡρࢭƠ� 
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Ơ 3-10. ؀२·ޓފρࢭƠ� 

 
 
 

 
Ơ 3-11. ǬԜ G1Ĳ G2ėޓފϔۊXٝ_ۅ�Xٝ٢Ɲ৘234,807ʖώ»ɖ৙ϬׅڧܫоƝࠪ

ׇėǊ৘254,445ʖώ»ɖ৙ࣱ̹αˠׇׅܫėǊׇǬƴԝҨ৘19,638ʖώ»ɖ৙� 
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3.3.3 ӊӲ˲࣭ॅޓӛϭࣝߤШ 

Еַ߅ʃȨ̥ 2018ʗ 9-12ЊQׇߤШ৛½߅ 17ǭ৘9Њ 22�23�24ϗৠ10Њ 1�8�
24�25�26ϗৠ11Њ 9�21�23�24�25ϗৠ12Њ 20�21�22�23ϗ৙ߤ�Ш٢ƝďŏǬƿ
Ӿ޿�यӾ�ɏॏǝӾĲόɝӾҷĸߤޙࡴШ৛דܓçԾѾ�Յ֑࣭ׄޓފӛࢩʚĲʚޓӊ

Ӳׇ֑ࠄ�Еַࣱ߅/ϏīȬƓӾӔÓӛĸߤޙࡴШǧ৛+ŊϭϏī֑ׄǬۢॅޓࢭऋׇό

ܓה৛ࠄऋׇ֑ۢॅޓС+Г֑ׄړШ৛ߤޙࡴӾޜ 2019ʗ 1Њ 17ϗǩ̴֑ࣝׄЋɐρϗ
ЕޓތڗϏҟӻ࢐ۢऋ৘Ơ 3-12৙৛ρځࢭ 15आ৛Гn¹ࡳɉ͟࣢ڿӇ� 

 

 
Ơ 3-12. еƞѩǈϑӻӭ�ۢऋׇϗЕޓތڗ 
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 ֑ׄ%ǧדШवߤַ߅ 3.3.4

 1. °պ࢞ȎޓϔۊĲॎ˲ߤШ 

°պ࢞ȎޓϬ؀؀ݭ२�ρࢭЈǨׇॅةޓފ%�৛Ϭ"ׇ޶ǩࣝϬ޿ȼկة�ƣࡼĮ

9ӑėƹׇ°պ࢞ȎتަޓԾŃҘ࢞Ȏޓ৘Eriphia smithii৙2008ʗ Koh and Ng ࢫόѬ࢞޻
Ȏׇ؛ޓÕॅ˒৛ɉÕʇƣϗЕܕ�Ե�ӈƜ�फ़n9޵�όøƭĲĢɗׇŃҘ࢞ȎޓȬۋ

Ծόة°պ࢞Ȏޓ৘E. ferox, Koh and Ng 2008৙�ŃҘ࢞ȎׇޓÕ^ƣĞदӛɪ৛�ЉܗН9�
НĞ9ׇ°պ࢞ȎޓϬŊة�৘Koh and Ng 2008৙ޙࡴ�σքο֓ܗƔॆϭ৛֑ׄ 2008ʗΰ
ŋ˒�ՅόׇضׯǇɎ৛γɉƣࡼĮɒГΰŋç৛ÕʇϏϗЕßĢɗėƹׇŃҘ࢞Ȏޓσք৛

ҋڵׇ޶"࣢ǇɎ৛ו�Ęʗn৛�ЋϗЕׇ֨ҋ֨կȡ࡜Įࡼ�ضׯׇޓȬԾ°պ࢞Ȏߛ

țԾҒʗׇ¼ЊßĘЊ৛ƣऍࡤޓҏ˒۲֭ɒГ״Ēϭ৛ࢠ>ޙࡴ৛ࢠɍׇϭࣝځƣڵҋț

ׇÚЏĲДЏ৘Tomikawa and Watanabe 1992৙� 
�ȹʢˏ३৛ƣŀԵ¿HƤώۊ؀؀२�ׇϔݭұЋ֑ׄוŊȹʢׇϔۊ�ƕҀЕַ߅

Ϗ 2018 ǥțĲؚțÕÜ̈́ĵ 184 Ĳ 173 आ�२ޙࡴ˃�Ӱࢭ৛ďŏ˲Ü�२ࣗ�͊ĥ̃「
ٔ�ǥțͶѤƤাԾǬԜ G2ė৛ؚțׇߤШǖø/ׅֆ�y֨�ҠȦĲҠȦޓފ�׬؃ƣӰ
 �ãαƔ؀२�৛Ӭɐɍ¿ʕΦـЉ˒ࢭ
ځ२ࣗޓС֑ׄǥțׇउړņڝ 3.36±0.49»Õ৘N= 68৙�ऍޓ 3.61±0.61»Õ৘N= 105৙৛

ऍޓ२ƴे݋ǬϏउޓ৘Mann-Whitney U test, z=-27.2, p< 0.01৙�ƣ࡭ț١ĿM֑ׄ͊ĥऍ
ځ৛२ƴޓ 3.8±0.46»Õ৘N= 44৙৛२ƴЈɏԾ 2.9»Õ৘Ơ 3-13৙�ؚțउޓ२ƴǬɏԾ
3.06±0.67»Õ৘N= 104৙৛ऍޓԾ 3.52±0.57»Õ৘N= 80৙৛ऍׇޓ२ƴ+Ϭे݋ǬϏउޓ
৘Mann-Whitney U test, z=-4.34, p < 0.01৙� 
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Ơ 3-13. �Ŋțޓފ١२ƴǬɏ�ǥțࠚφڜÕП˒৛ऍޓĲ͊ĥऍޓ२ƴ
Ǭɏे݋ǬϏउޓ৘Kruskal-Wallis test, df= 2, Chi-square = 17.23, p< 
0.01৙�ؚțࠚφڜÕП˒֑ׄऍޓ२ƴे݋ǬϏउޓ৘Mann-
Whitney U test, z=-4.34, p < 0.01৙� 

 
޷׬؀؀२�Ћ؃ݭ�ة�шƤ��ļЋ؀२ׇޓպ࢞Ȏ°�؀ݭϭ৛֑ׄࢭۊШϔߤ

љ̨ϬॎկړۊшƤࣝϔة৛ƕۘǿǴ¹ۊϔׇޓė+۷֑ׄ°պ࢞Ȏ׬৛ۘƣ५Ăׇ؃ݔ

nӸϬŎЋʁָ�Еα।ȱƣ 2018ʗʃࢉĵ�о�Ŋئݔ޷׬؃ʢׇڧ࠭ظ৛�ρۊϔޙࡴ
ʢÕÜԾئׇݔ޷׬؃ڧ࠭ظ��оࢭ�२ƴĲॎ˲ׇӰࢭ 0%�6%�77%৛qҀK؀ޡė�
؀؃ӧņėĲ؃ėׇࠪڧ࠭ظ�াԾ३ԝ_؀२ܗ、२ׇ<ֱ৛ڑাϏӛʖन� -1»ɖׇݴ
؀२৛ࣗڧ࠭ظʢÕÜԾ؀ė 195.1»ɖ�؀؃ӧņė 135.7»ɖĲ؃ė 115.6»ɖߤ�Шϔ
·ρɾł¹࢐Ņ�»ɖ٢Ɲ߅৛ࡴօçࡰŊוρӂ৛֬¹�@M߅ڧ࠭ظώʵϬmׇ֪ࢭۊ

ׇ°պ࢞Ȏޓρࢭ�ƕϏϰߤ�Ш৛̳छٙՕ±ЉʕΦޓފӒĂ৛γɉ̳छٙ±ӸƙȬϏ޻

 �ޓފĂʕΦßآɾłڧ±çώ৛ͱࣱࢬ
ԾҒʖώ»ɖځޓС֑ׄ؀ėׇ°պ࢞Ȏړ 0.26±0.08आ৘N= 6৙৛؀؃ӧņėԾҒʖώ

»ɖ 0.43±0.22आ৘N= 6৙৛؃ėׇϔځࢭۊԾҒʖώ»ɖ 0.14±0.05आ৘N= 8৙߅ژڜ�˒
��Ŋ৘Kruskal-Wallis test, Chi-square = 9.16, df= 2, p = 0.01৙݋Ћेࢭۊϔׇڧ࠭ظ�о࡭֑ׄ
؃ėׇϔۊρࡉ݋ेࢭ`Ϗ؀ė৘Dunn’s post hoc test, p < 0.01৙Ĳ؀؃ӧņė৘Dunn’s post 
hoc test, p = 0.02৙�२ƴǬɏׇ࢘Õ؀ėԾ 31.67±8.15 mm৘N= 32৙৛؀؃ӧņėԾ 29.66±5.24 
mm৘N= 63৙৛ۘ؃ėԾ 38.00±4.64 mm৘N= 35৙֑ׄ߅ژ֬ڜ��оޓފڧ࠭ظ२ƴे݋
�Ŋ৘Kruskal-Wallis test, Chi-square = 39.05, df= 2, p< 0.01৙�؃ėׇ२ƴǬɏे݋ǬϏ؀ė
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৘Dunn’s post hoc test, p < 0.01৙Ĳ؀؃ӧņė৘Dunn’s post hoc test, p < 0.02৙�Ŋϭ+ĿMׄ
֑؀ėĲ؀؃ӧņėׇޓފ२ƴׇࡉָ߾Ǭ৛΁ĺߡߖ˙२ƴࡉɏׇ�२ה�ß२ƴҔࡉǬ

ׇ�२࢚۷ަ֑ׄ৛ۘƣ؃ėȶϥ֑ׄ२ƴࡉǬׇ�२৘Ơ 3-14৙� 
 
 

 
Ơ 3-14. �Ŋėƹ°պ࢞Ȏޓ२ƴǬɏÕʇƠ 
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�ƣͣͲ؀२ޓß°պ࢞Ȏטȼϭ৛ĿM޿ך۩ॎ˲ÕПώन৛ׇ֪ޓɍ°պ࢞ȎࢲŰ

ॎ؀२�ׇॅݭ৛+۷֑ׄլͧͥ¿H֨կ৛oȀয়ٔގَ�ޓފ�ĻƣŅѤė̈́ĵޓފ৛

é߁ŏկ˒৛M·۱ޓފʏƔα।ȱ৛ĵÓޓފɉ݋ӝĒ�͸ަڿŏկ͟·۱´ࢋĤÊÏـ

�ॅގ�ॅࠉ�ॅݭ�ޓފŅव۱·ŏկÓ֑Ҕo�ƣ۱·ŏկ֑ׄٝ߅�Ѭ৛࣐ޙࡴ࣐˜े

ϧސ�ǌ׷܌էٔ�ձÜׇϬƣ؀ėׇ�२৘Ơ 3-15৙৛۱·ŏկׇҔo؀ܗėŝ؀؃ӧņ
ė�ǮוŊ�؀ėĲ؀؃ӧņėׇ�२۱·ŏկ"޶Ϭॅݭ৛ޓފĲॅࠉѴ%�؃ėׇ�२

۱·ŏկࡉॅةʖƨ৛ۘńॅݭ�२ׇρࢭϬҔ؀ėĲ؀؃ӧņėɐ�ձÜׇϬ৛ƣ؀ėĲ

؀؃ӧņėׇ�२۱·ŏկ֑ׄϧސ৛ϧ޶"ސϬш˺Ϗ؀२ެ৛ʖϭ��ЉढÓ؀२�ܲ

ފȼ޿ĿMŚ̟ß࡭�ͲÓnͣސǜ৛̴۷ɉϧװɉ؀२ࢭǬׇöˏ޶Ծॎ৛åजސMϧ޶

ޓ ޺ ॎ ϭ ৛ ׄ ֑ ß ފ ޓ ƣ ͣ ؀ २ ׇ ޙ Ծ ৘ ˈ է ࡲ ړ

https://drive.google.com/open?id=11qW5OIcGJOO3qYpw7kZMuyvS4UgwsCpQ৙৛ͺӰլĿ۷
�Ϭ̓؀२ͣ�Űॎ�नׇॅݭ৛ۘϬՙ॓¡ו�ɍࡉ३ׇϧސ� 

 
 

 
Ơ 3-15. �Ŋėƹ°պ࢞Ȏ۱ޓ·ŏկƠ�Ó֑ाʢ͠۱ߗ·ŏկ̰ॅةĠҒ�ė�२Ҕ
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 2. ޯ۶ঊϔߤۊШ 
Ծ¸नߤШॅةޓފ৛Еַ߅Ϗ 2018ʗ 5�6�8�9Ĳ 10Њ৘ޡ 3-10৙৛Ϗׅֆ�ǬԜ

G1�ǬԜ G2�y֨�ҠܘĲҠȦƤėα٭އۅ৛ޓފͧߝ�Ғ�ėƹ͢ࢉ 3�ԝҨ৛Ғ�ԝ
Ҩαۅ ˔ה৘ࣛĸԾ٭އ�9 11»Õ৛ࣗʢ 35»Õ৙৛MؚÔॳ॔ͧߝޙࡴ�αۅϭࣝԾ
��ԝҟ৛ƣԔԝçα৛ࡤԝ˒ـãήƔ৛� �ॅޓßׇͧߝࣃߊ
Mߤͥͧ٭އШړС֑ׄ৛ǬԜ G1ėܗy֨ޓފկةρЈǨ৛ǬԜ G2ėׇ�२ρЈǨ

৘ޡ 3-11৙��˖Ӈׇ̋Ϭ৛ƣ٭އ8࡭·Ŋϭ+ͧւޯ۶ঊ½ͥͧ߅ß 18आѴ৛ͧͥ˒ࡴ
īƤαƔ�ǬԜ˒ߊ�२ѡޙ G2 ėͧͥßЈǨρ۶ޯ�ࢭঊׇॅةԾӣ۶ޯڃڢঊ
৘Gymnothorax pseudothyrsoideus৙৛�२ࣗʢDϏ ܓ35.5 61.3»Õ৛ࢭࢫDϏ ܓ90 551»
³৛२ࣗ࠭ࣗࢫ࠭+ࢭࢫ৘҆ࡡÕПয়R2=0.71, p<0.01৙�ǬԜ G2ė CԝҨϏ 6Њ 16ϗࢫ
 �ԝҨŘƝߗ۶ঊׇшƤƣޯޡß¹आ�२৛Kͥͧޱ

 
 

ޡ  ϭࣝ৘2018৙ۅα٭އ .3-10
ҠȦ Ҡܘ y֨ ǬԜ G2 ǬԜ G1 ׅֆ 

6Њ 27ϗ 6Њ 26ϗ 5Њ 17ϗ 5Њ 16ϗ 5Њ 15ϗ 6Њ 26ϗ 
8Њ 29ϗ 8Њ 31ϗ 6Њ 1ϗ 6Њ 1ϗ 6Њ 2ϗ 9Њ 11ϗ 

  6Њ 17ϗ 6Њ 16ϗ 6Њ 16ϗ  
  9Њ 11ϗ 8Њ 30ϗ 9Њ 11ϗ  

   10Њ 26ϗ   
 

 
 

ޡ  ৙ࢭ৘ƀ_ûöԋւࢭρॅޓ%ͧߝ٭އ .3-11
 ҠȦ Ҡܘ y֨ ǬԜ G2 ǬԜ G1 ׅֆ 
ѿ̌הԘ0.029   ޓ    

°պ࢞Ȏ0.063 0.065 0.651 0.176 0.111  ޓ 
ϵ֚0.032     ޑ  

 0.188 0.355 0.884 0.412 0.056 0.056 ޓћתৄࢴ
ɐâתћ0.188 0.677 0.581 0.324 0.722 1.278 ޓ 
� 0.088 0.389 0.167 ޑڃ֟  0.258 0.375 
=ࢭ؄�ƀ_ûöԋւ̰ޡШׇûöʢȀߤШҒ�ėƹׇûöʢ�Ŋ৛ߤয়Ҁ࢘Õߐ

ޯ۶ঊͧͥρࢭ/ήƔ٭އρࢭ৘ޡ 3-12৙� 
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ޡ 3-12. ŅѤėͧͥޯ۶ঊρޡࢭ৘2018৙ 

  सȬƤفė ّ�ǭՇҚ͸ή߼Ăկy֨ࢬٿ؀֨̏ݭό޿ 
 ҠȦ Ҡܘ y֨ ǬԜ G2 ǬԜ G1 ׅֆ 

ͧͥǩ 2 2 4 5 4 2 
α٭އۅ�ρ 18 18 36 45 36 18 
ήƔ٭އρ16 31 43 34 18 18 ࢭ 
ޯ۶ঊͧͥρ0 2 15 0 0 1 ࢭ 
ƀ_ûöԋւ0 0.06 0.35 0 0 0.06 ࢭ 

 ࢭρ٭އήƔ/ࢭ۶ঊͧͥρޯ=ࢭয়ƀ_ûöԋւߐ
 

 

 
Ơ 3-16. ޯ۶ঊ२ࣗܗ२ࢫƠ 

 
 

 
Ơ 3-17. ǬԜ G2ėԝҨ_ۅ 
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R2=0.71, p<0.01 
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ޡ 3-13.  2018ʗͧͥޯ۶ঊ�२ࠚφ 

ʢࣗ ةկ ݶڪ٭އ ݶڪԝҨ ۅ_ Шϭࣝߤ ݶڪ

৘cm৙ 
ࢭࢫ

৘g৙ 
1 2018/5/15 G1   ӣ۶ޯڃڢঊ 42.0  

2 2018/6/1 G2 A টٞ ӣ۶ޯڃڢঊ 54.9 419 
3 2018/6/1 G2 A টٞ ӣ۶ޯڃڢঊ 61.3 551 
4 2018/6/1 G2 C 4 ӣ۶ޯڃڢঊ 60.6 531 
5 2018/6/1 G2 C 4 ӣ۶ޯڃڢঊ 47.5 205 
6 2018/6/1 G2 C 4 ӣ۶ޯڃڢঊ 50.9 268 
7 2018/6/1 G2 C 5 ӣ۶ޯڃڢঊ 55.6 346 
8 2018/6/1 G2 C 5 ӣ۶ޯڃڢঊ 56.2 341 
9 2018/6/16 G2 C 4 ӣ۶ޯڃڢঊ 56.0 340৚ 

10 2018/6/16 G2 C 4 ӣ۶ޯڃڢঊ 57.7 505৚ 

11 2018/6/16 G2 C 4 ӣ۶ޯڃڢঊ 57.0 304 
12 2018/6/16 G2 D 7 ӣ۶ޯڃڢঊ 48.0 309 
13 2018/6/16 G2 D 7 ӣ۶ޯڃڢঊ 58.0 317 
14 2018/6/16 G2 D 7 ӣ۶ޯڃڢঊ 35.5 90 

15 2018/8/29 ҠȦ   ӣ۶ޯڃڢঊ 45.0 - 
16 2018/8/30 G2 A 1 ӣ۶ޯڃڢঊ ≒50 - 
17 2018/9/11 G1   ӣ۶ޯڃڢঊ 51.2 206 
18 2018/10/26 G2 A 5 ӣ۶ޯڃڢঊ 53.0 336 
৚য়ͥͧޱࢫ%�२� 
টٞয়Ƈߔm֪�Ŋࣗʢׇࣦࣷ� 
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 3. 2017ʗܗ 2018ʗޯ۶ঊͧͥࠚφҔࡉ 

(1)2017ʗͧͥړС 

Еα।ȱԾ/߁סǬԜړٿ؀֨̏ݭљ৛ƣ 2017ʗ 6Њࠪ৛ƣǬԜ؀ݭėޙࡴÚҁ֨̏
�৛߷ߛࠈƤ˃Ƥࡼڜ�Шߤܑ 2017ʗ 7ЊࣛȄ৛ڿࡲ��ЊMαࣽ٭އۅǩׇͧͥώʵ৛
½ 5�ϰ��9�ɽhǭ৘7/25-26৛8/23-24৛9/18-21৙৛ҒѴαۅ ƙȬϏ̍ԝėׇԝ٭އ�9
Ҩ ৛ࣽǭϚ�ѬШ߅½�ࣃߊܗαۅ Ѵ৛ׅֆ٭�81 Ѵ�ǬԜ٭9 G1 18٭Ѵ�ǬԜ G2 54
Ѵ�Ɣή٭ Ѵ৛ׅֆ٭77 Ѵ�ǬԜ٭9 G1 17٭Ѵ�ǬԜ G2 51٭Ѵ� 
ࡼڜ 5�ϰ�ׇ٭އαͥͧۅ৛½ϏǬԜ G2ͧւ 11ɘޯ۶ঊ৘ޡ 3-14৙৛ď͚ 1ɘֻ

υޯ۶ঊ৘Gymnothorax undulates৙�9 ɘӣ۶ޯڃڢঊ৘G. pseudothyrsoideu৙Ĳ 1ɘǬυޯ
۶ঊ৘G. favagineus৙ة�৛२ࣗƣ ܓ41.6 66.2»Õ%ࣝ�¿ ԝҨ A৛ƣ��Њׇͧͥ ৛
ҒѴͧͥօʛ&࢚ࢀ 1/3 ৘3/9�3/9�2/9৙�ܑ 8ЊࣛȄƇߔѡαӂ৛ƣɘচ̶ޙࡴӎѡ؄�
৛9ЊƣԝҨࡼ� A̰ͥßׇ 2ɘ ��Ϭ 8Њ̰̈́ßׇ�२৛ұЋÅʢަͧͥৠ؄ޡҀėԝ
Ҩ ৛hԾळډӝׇࠗۖޯ۶ঊϔۊρࢭেǬ� 

 
ޡ 3-14.  2017ʗͧͥޯ۶ঊ�२ࠚφ 

 ʢ৘cm৙ࣗ ةկ ݶڪԝҨ ۅ_ Шϭࣝߤ

2017/7/26 G2 A ֻυޯ۶50.4 ࢤ 

2017/7/26 G2 A ӣ۶ޯڃڢঊ 59.5 
2017/7/26 G2 A ӣ۶ޯڃڢঊ 49.5 

2017/8/24 G2 A ӣ۶ޯڃڢঊ 53.0 

2017/8/24 G2 A ӣ۶ޯڃڢঊ 61.2 

2017/8/24 G2 A ӣ۶ޯڃڢঊ 66.2 

2017/9/19 G2 A ӣ۶ޯڃڢঊ 51.3 

2017/9/19 G2 A ӣ۶ޯڃڢঊ 51.1 

2017/9/20 G2 B Ǭυޯ۶ঊ 53.0 

2017/9/21 G2 C ӣ۶ޯڃڢঊ 41.6 

2017/9/21 G2 C ӣ۶ޯڃڢঊ 56.0 
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(2)ޯ۶ঊϔۊX߅ 

Ծ/۶ޯ߁ঊƣ؀ݭƤėׇϔۊρࢭ৛ЕضׯϏ 2017ʗmֹ֪ʗʢׇߤШࠚφǬֵX߅
¿ϔࢭۊ৛ƕƣǬԜ G2ԝҨ Aڿࡲ��Њ࢚̈́ßޯ۶ঊ৛ƕҀM࡭�ԝҨׇϔۊρࢭX߅
ǬԜ؀ׇݭϔۊρ�2017ࢭʗƣǬԜ G2ԝҨ A৘Ơ 3-17৙ߤШ/ 3Ѵ৛ҒѴÕÜͧͥß 3�
3Ĳ 2आ৛ʖƨ 2.67आ�Xׇٝ٢ƝϬǬԜ G1Ĳ G2৛ƣҒ�ėē�ĲĞ�Ǆɪ٢ׇڧࡲƝ
·৛ࡤԝϭЋǬनذҟƹׇƤώ�नٝ߅ׇذϬÝ֪ Google earth २৛m֪Ơɢׇ͓Ϋϗࡇ
ЏϬ 2017ʗ 4Њ 3ϗ৘Ơ 3-18৙�XٝÓnׇनذԾ 336,642ʖώ»ɖ৛ԝҨ AनځذԾ
803ʖώ»ɖׇٝ߅�ώʵȀώئʵ(1)̰؄৛ړٝ߅СځԾ 1,200आ� 

 

 
 

 
Ơ 3-18.  2017ʗޯ۶ঊϔࢭۊXٝ_ۅ�Aয়ԝҨ A_ۅ� 

  

A 
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(3)¹ʗࠚφҔࡉ 

2017 ʗԾ/ߤШ؀ݭƤޓފϔۊ৛ƣǬԜ؀ݭƤėαޓފͧߝ٭އۅ৛ۘ̋ǧͧͥßޯ
۶ঊ̋�࡭�ǧׇ֑ׄϬߤ�࡭Ш़ׇࠪ৛ƕɍ¿ƣҀėƹׇϔ߁/�ۊ৛ƕҀ֬ǬԜԝҨ A
ׇԝҨࣛȄߤޙࡴШ৛%˒͔ɠßࡉ`ԝ_ׇԝҨ B Ĳו[ԝ_ׇԝҨ C ĲԝҨ Dړ�Сׄ
֑ƣ࡭ʛ�ԝҨ࢚Ћޯ۶ঊш˺৛L@॥ׇߋϬԝҨ A �ƕҀÝ֪ԝҨࣃڀ�Ѵ࢚Ћڿࡲ A
ԾځСړÓׇٝ߅৛ࢭρۊο�ėƹׇϔ߅φǬֵXࠚׇ 1,200आ�ՇۘҀʗʢׇͧͥ��Ϭ
�ࣛȄɔЋޙࡴ�२ѡߊ৛�۷ͥͧߛ׺ßׇ�२ϬŎԾͥͧަޱࢫ� 
ԾҀ 2018 ʗׇͧͥ৛"ࢫ݋޶ƣӰߔϬŎЋׇͥͧޱࢫն「�ƕҀƣͧͥßޯ۶ঊ˒৛

Љɉ¿ѡߊ˒αƔړ�С֑ׄƣԝҨ C ͧͥßׇ 5 आ�२৛¹�ϧЏ˒Ћ 2 आަͥͧޱࢫ�
ॎėƹ�ƕҀĿMͺύ޺¿؀Ϭޯ۶ঊׇшƤ৛ۘदݭ؄ޡ 2017 ʗׇࠚφЋׇֹוĿzʢ�
2017ʗͺٝÓǬԜ؀ݭЋ 1,200आޯ۶ঊ৛ƀ_ûöԋւࢭԾ 0.16৘ͧͥ 11ɘޯ۶ঊ/Ɣή 68
Ĉ৘Lancia et al., 1996৙৛ƕҀ֪Mͺ࠱ׇۊƤϔߗĈĿMĴ̟࠱ׇࢭѴ৙�ƀ_ûöԋւ٭
ٝ 2018ʗޯ۶ঊआρ�2018ࢭʗׇƀ_ûöԋւࢭԾ 0.23৘ͧͥ 17ɘޯ۶ঊ/Ɣή Ѵ৙৛٭74
MҀͧͥօͺٝÓǬԜƤėׇޯ۶ঊԾ 1,725 आ৘1200 आ/2017 ʗƀ_ûöԋւࢭ 0.16*2017
ʗƀ_ûöԋւࢭ 0.23৙৛े؄ǬԜƤėׇ֨̏ն「ࡉk৛࠲Mέ͟Ǭׇࢭळډӝࠗۖ֨ș� 

Ҁǧ৛ ɥǬȡğǠ֨হσ߲ІϏ 2018ʗ 9Њ¹ǭׇǬԜߤ؀ݭШ ৛ƣŊ��ԝҨׄ
֑/Ǩ۶ޯةঊ�M�ԾʷࡠϏহσ߲ׄޡϏفڢۊ؅σ¹�كǭŅ 2.5ɏϭׇߤШ�n৛½
�۶ঊ৘G. pseudothyrsoideus৙ x 3ޯڃڢßॲυޯ۶ঊ৘Gymnothorax isingteena৙ x 3�ӣࣃߊ
ȹাޯ۶ঊ৘G. thyrsoideus৙ x 2ܗϧʏވঊ৘Echidna nebulosa৙x 1৛৘ҀρדʃɉדޱࢫΚ
�6֑ׄڜɐʃܓ؀ݭçǬԜדßׇֻυޯ۶ঊ৘G. undulatus৙৛ࣃߊ৙৛ø�±çࣱ̰آۖ
֬�
/ঊׇॅةЕړׇضׯСÅø�¿޿ȼࠚφ৛े؄ǬԜ؀ݭΗЋࠂȺ�ǨѤׇޯ۶ঊۊ

ۢ� 
৘ https://www.facebook.com/permalink.php?story_fbid=2113111262092136&id=10000179848793
1৙ 
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 ࣢uׇ@ܗޓފ 3.3.5

qՍॅة%�Ŋ৛еƞӛɪƤė࣢ׇ@ܗॅޓu৛ď͚ÀЋڜԨ¡��ॎ֪¡��ȋџ¡

�Ĳκ۰¡�ٔƓώनד�çߤШßׇǬƴпȕޓ৛ď͚ڂϧпȕޓ৘Portunus sanguinolentus৙�
Ԩڜ৛࢚ϬÀЋ३ॅة৘Scylla paramamosain৙ٔޑतص৘Charybdis feriatus৙ĲΡӦޑυࢾ
¡�ׇϟࠔӛ঄৛ԋҙЉøMࣱͧͥ�ࠞࠏҀ%ǧ�ƣƤɚҙ+Љçˍ؀ݭԝࣝʏͧͥתћ

ɏ৛ࡉƕԾ२ƴॅޓ8࡭�ޓĲ°պ࢞Ȏॅޓɣ৘Charybdis spp.৙ޑ�ɣ৘Thalmita spp.৙ޓ
̰M�ГÓŭ৛Ǩpܑʂॎ֪ॅޓͥͧة࡭�pܑȵॎׇ֪̃˃ƣ޿ό؀ݭy߼ė٢ƝऺԾ

ʐ޸৛ɚҙࣱ/ƣҠڿÝ֪ėޙࡴͶͧǧ৛+ЉƣޟګėĲаˠėޙࡴͶͧ৛�ࣱ/ͧͥޓ

ॅ%ǧ৛=ŊϭͶͧ¿ȢĿpॎׇ֪ӛӋ֨կ�ۘ�ࣱ/ֹƤɚҙMǧ৛ׅֆӛɪ=ʐ޸ß

ƣŀɽhׇǧآ٬ɽƣҀͧͥ°պ࢞ȎޓĲпȕॅޓॎ֪�Ļ��ަÝׇ֪ॅޓϬޓ、ך߀

৘Ocypode ceratophthalma৙৛֬ϏÀЋࡉǬׇ२ƴ৛ƣϚЏׇؾࠍࡉʗK৛ƣƤɚҙЉøMͧ
ͥॎ֪� 
�pׇȋџĲ֨̏κ۰¡�÷۷Ћϭ;ॅޓ�ȶϥÖîòÕࢳ�ȯʐЉƣӛɪׇ׬؃ė

oȕ�Ҁǧ৛ׇ׺ϣࡉpȋџ÷۷Ҕ;ॅޓϬ࡭৛॔ࢳ�ԾٔޓĲƢǲǬुޓ�ĩޓ̳וͥͧ

ƕԾǬԜǭՇҚ͸ή߻ׇׄࣛفी৛ƣƤy۰ơ२ʐʐࡕܙǬԜ؀ׇ֨̏ݭɎ޾ӒĂ৛ޙࡴ

ď͚ЫɥǨЛȖ֍֘�°պ࢞Ȏת�ޓћࡇ�ޓ֤�ޓ२Ăկ%֨̏޿ȼӒĂ৛ॅ࡭ӒĂÀ

ЋҔࡉϣׇ̏֨׺κ۰Ĳy۰ȰɎ÷۷৛]ɍߎǨįøӒĂۖnߡ৛࡭वӒĂЕࡂ+ÀЋȋ

џ%÷۷�ࣱ /ǬԜ؀ݭ৛޿ό؀ݭy߼ėĲόɝӾҷĸڂѥРė+ʐЋࡹȯܑޙçˍࡹ ৛̜

ȬŊϭÀЋȋџĲ֨̏κ۰%ߛӒĂ+ĿMަॅ࡭ȼٔӒĂ৛޿৛ӛӋ֨կޓӗ�ࠜ޿ޙࡴ

÷۷� 
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 ߨ߇ 3.4

3.4.1ĞеƞӛɪƤė̏֨ޓފձ˲ 

ĞеƞӛɪƤėƣЕॅةॅޓࣃߊ½ַ߅ضׯЋ 14 ؛ 52 Mۋӛɪƅ޵çŀԵד৛Ϭة
ēƤėॅޓկةǨѤ˲Ј३ׇƤė�еƞӛɪƤėƣЕࣃڀॅةॅޓַׇ߅ضׯएՇ�Ĳŀ

ĞƤėŀҧƜȵ»ƞذڎǨʗ̰ضׯ˖ׇ ¿৛2013৙৛ՇۘĨҔݴ৘ŀҧƜȵ»ƞٞ֓ة57
Ȣ޵ӛɪƤḛ̇ةॅޓׇࣃߊρ३�ȀСø¶¿Ȣࣃڀॅޓׇضׯ৛ȀРʘúٔ@৘2013৙
ޓ׊ɿڏ�৘Ptychognathus barbatus৙ޓҕ͈ुڗ�৘Thalamita prymna৙ޓћתʠшׇࣃߊ̰
৘Leptodius gracilis৙Ĳ۩֒ޓ׊৘Leptodius sanguineus৙ࣃڀ৛åʃࢀڜ ŀҧƜ࡜৛͸ة56
ȵ»ƞةޓׇࣃߊρד� 
ׯ࣢ׇוǨߎȺ৛+ЋࠂёԾ࢚ࢭρܗॅةߨĂկ৛Յ˲ޡӛɪƤėׇK޵ϬŀԵॅޓ

ЋॅޓׇࡼࣃߊMƓܻĲІσӾĸԦƤԾ"৛¿ ƓܻԦƤضׯॅޓ�ŀҧƜȵ»ƞׇض 12
؛ å�Ћॅޓ৛ІσӾĸԦƤׇة51 ؛6 ӛɪ޵৘Рw¸৛2010৙�ӣҟҷĸåϬŀԵة22
ƤėߤॅޓШѴρЈǨ�ЈׇאߘƤė৛ॅޓࡼࣃߊ½ڳ 49 ৛]¿ Ћة 15 ܑة 1949 ʗ
˒ĤұЋÅ֑ׄࡼࣃߊ৘Łࢯ՛ٔ৛1991৙�όىढ़ɥƤėӛɪЋࠬࡼ 1ę»ऴׇӆࠠܗ、ࠠ
ԝࣝʏԴƤ৛+ЋӛɪРڂ�ѥРĲ@ࡱɧ؀ॅƴшƤ৛ôՁϢĲЖȵڠ৘1994৙ޓׇࣃߊ
Ћॅةॅ 33 Τ®Ծࣃߊॅةॅޓ৛eʖņ&ӐϣG৘1997৙åɉढ़ɥƤėׇة 43  �ŀة
३ۉԦƤذڎ 23ʗ̰ॅޓࣃߊåЋ ৛2018৙�ŀ ĲˇĒ<ֱׇǬ۫ӾĸԦƤי৘Р̆ة38
ļЋॅޓׇࣃߊ կॅޓСे؄৛ĞеƞӛɪƤėׇړضׯࡠ�ņڝ�৘·β࢘৛2017৙ة27
৛еƞƤėׇॅةॅޓӛɪ¿ȢƤėׇ޵ŀԵܗॅޓеƞӛɪƤėࡉǨѤ˲Ј३�ÕПҔة

ӛɪРшƤ�ӆࠠƾࠠĲ、ƤƾׇࠠॅޓկةǨѤ˲ƨ�Ĳ¿ȢƤė৛oȀ޵ӛɪƤėʐ޸

ƴ͛ࠁ�৘Scopimera longidactyla৙ޓػ۬࠴৘Macrophthalmus abbreviatus৙�ࣗޓךǬࡂתׇ
؀ƾࠠшƤ৛mݭ৛]ĨƕԾÀЋձҊׇࣃߊ৘Pyrhila pisum৙ٔƨƣеƞƤėӛɪ�Іަޓ
 �३ࡉ˖߾ǨѤ˲Ĵۘةկׇॅޓ˖
еƞƤė؀ݭшƤׇ̥ڒۢۊॅޓĘÕձҊ৛޸ۃ�ܙ�Еַ߅ضׯƣ؀ݭƾࠠࡼࣃߊ

Ћ½ڳॅޓׇ 17  ৘Thalamitaޓћת৘Eriphia ferox৙�ɐâޓԾ°պ࢞ȎॅޓĈ©޶"৛ة
danae৙�֟ޑڃ৘Charybdis annulata৙ٔ �ɧ׭ŀԵ¿Ȣׇܗ̥ڒׇॅޓة৛Ҁٔ©Ĉة3
Ǭĥ׬�ɧǊ̨֍֘؀ٔɧ؀ӛɪׇ©Ĉ̥ڒॅޓǬָ¿࠰৛ĘÕձҊ��ֱ�ׇɧ؀ӛɪ

+ұЋǇɎࡼM̲ॅޓĲпȕॅޓ˃ׇ̥©Ĉϔۊ�ŀԵ¿Ȣɧ؀ӛɪׇ३ԝʏ©Ĉةޓƨ

Ծώޓɣ৘Grapsus spp.৙ॅޓ৛]еƞƤėׇ؀ݭшƤĨ˙ГЋώޓÓұׇࣃڀ৛ׅڃώޓ
৘Grapsus albolineatus৙ƣеƞӛɪ�Ó֑ƣ@ࡱɧ؀ƾࠠ-ҟӆӝӅǊĲӛǄׇ३ԝʏ_ۅ�
Ļǧ৛¿Ȣॅƴɧ؀ӛɪ`ԝʏׇ©Ĉկ࢚ةԾχޓڃ৘Plagusia spp.৙Ĳזթޓ৘Percnon 
spp.৙৛޸�+ॅޓ¹ॅ࡭Ϗеƞ؀ݭƤė�еƞ؀ݭшƤұЋώޓɣॅޓш˺ׇīƕĿ۷ܗ
؀̰ƣׇԝ_�Ǫ३Ћ࣢৛֬ݭçד Ϗ_ݴ३ԝʏ࣫؀ݭׇ࡜ƾࠠʃަڜǬׇࢭ、ṵ̏ݔ޷৛

̥Ծ、ޓĲׇ۬ޓػшƤ৛ìॖׇ؀ݭƾࠠԝ_�Ǫ३৛ƕҀՅӂ;pώޓĲ¿Ȣш˺ƣ३

ԝʏ̨ԝ�ʏɧ؀ӛɪшƤׇॅޓш˺�]`ԝʏۂ'χזܗޓڃթׇޓīƕåࡉऔࢩ߁৛

ͺӰĿ۷īƕЋ¹�৛��ϬܗеƞƤėӛɪׇӛҟӧԤʢࡉ३Ћ࣢৛Ļ�Ŀ۷īƕå֟ܗ
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ǓҤЧЋܗ�࣢ŀԵēӛɪ�Нē߀�Н࢘�˴ϩĜɬĲŅओɬ%ɧ؀ӛɪӛƹוҔ৛_ݴ

ŀԵ޵ӛɪׇеƞƤė》ɪӛҟϣेוɍӧԤ�]ӧԤׇӛҟϬŎ̥ࡱχޓڃĲזթޓՅӂ

֨șׇƕڋŗ?еƞĞ࢐ׇόىढ़ɥӛƹׇӛҟӧԤʢ̟ܗߗеƞӛƹוʁࢃ�৛]ôՁϢ&
Жȵڠ৘1994৙ƣόىढ़ɥԝࣝʏׇߤॅޓШ ĨЋχࣃڀׇޓڃ�ȀҀטn৛ӛҟׇӧԤ
ʢࡉ३̟ߗ�Ϭχޓڃƣеƞ؀ݭӛɪՅӂ֨șׇࣉ࣢īƕ�еƞƤėӛƹࡼĮρĘʗnࢅ

ĶƐׇࢫŅةҤЧ৛ď͚ɽѐʭҟҤЧ�ȵʥʭҟҤЧĲࡘѐʭҟҤЧ�ôथє৘2017৙ׇ
޿৛�ŊӛɪŅЋ�ŊׇҩЧկnӸ৛ࢫɣҩЧ̃˃Ɛࢯࢫ؀ӛɪׇݭē࢘޵Եܕα߶ضׯ

ό؀ݭĲҠȦԋӱ¹�ӛɪåӧऑǨةƕٞ��ڋȀҀ৛֟ǓҩЧϬŎϬ̥ࡱχזܗޓڃթ

α।߶Ξ߶ϣ�ׇࣱ׺ЋЄϣ޶जࢎ؀Óׇ֑īƕݭұЋƣеƞޓ ǧ৛ޓڃχܗޓթזɐۂ/

еƞ؀ݭ`ԝʏׇ࣫࡜ɧ؀Ȗࣾ ɐЋॅޓш˺+ϬĘÕǴ˳৛]īƕqܚ�ϣ� 
/ࣱޓȺ�°պ࢞ȎࠂձÜ࢚ࢭρۊϔॅޓĈ©؀ׇݭҔ৛еƞוॅޓȢɧ؀ӛɪ¿ܗ

ƣҩЧࡉƐׇׅࢫֆƤė؀ݭȹʢࡉ`ǧ৛ƣ¿ȢߤШƤėׇϔۊȹʢ࢚ࢃࢃ३ࡼ±̳࢞Ȏ

+ࢭ؀ԝҨ ׇρݭƣॅޓȹʢ�пȕۊ৘Eriphia sebana৙ƣŀԵ¿Ȣॅƴɧ؀ӛɪׇϔޓ
ࡉʢ״؀ׇݭϏ֬ۘ�ࢭρޓ؀ɧ؀ӛɪԝҨׇпȕ֘֍ɬٔڞ�ɷݲ�ϩĜɬ˴ࡼ३ࢃࢃ

`৛ȶϥĶßrކ৛ƕҀ˃ׇ̥ԝҨρࢃࢃ+ࢭ३ࡼ¿Ȣॅƴɧ؀ӛɪԝҨρ�ǬׇࢭԝҨ

mеƞ؀ׇݭȸɚއ�ޓȕ֭ٔҏॅĘד࠲ĂկׇϔۊρࢭƨĘÕࠂȺ৛ࡼࠬࢃࢃŀԵ¿Ȣ

ӛɪԝࣝʏ�Рʘúٔ@৘2013৙͠ Ó৛еƞƤė؀ݭш˺ׇկ࡜࢝ܗةӆ、ԴЋˏǬʁָ৛

ԦƤׇۉ؀ׇĂկȹʢԾ३ݭ 5�৛ढ़ɥԦƤׇ 8�৛¿ ֟١Ăկ١ۭܗĂկׇȹʢձÜ
३৛ٿ؀֨̏ݭÀЋ३֨կǨѤ˲ܗրձ˲৛:जy۰� 
Еړַ߅ضׯСे؄ǬԜ G1 G2 ܗ ࢬό޿Ծߍçדࡼ؀ׇ֨կǨѤ˲Ĳրձ˲३ݭׇ

֨Ăկy߼ėׇ޿ό؀ݭ৛˱जͶĵЋδy۰ͼϐޙࡴЋδy߼�Рʘúٔ@ 2013ʗׇضׯ
еƞ؀ݭԾόɝ࢛όɝӾĸ�ǬԜछʬ޿�य࢛޿यӛҟӚǈŝǬƞ࢛ѥРȕӛԬ৛˒2ۖ

ʃƕ֟ǓҩЧۘ֨կأɐ৛ç2ۖԾЕ޿ַׇ߅ضׯό؀ݭy߼ėׇēėܗ ė�Рʘúٔ

৘2013৙ׇ еƞࣃߊ½ڳضׯ؀ݭ/ш˺ƣॅޓ؀ׇݭ �ʖ۲ޓҕ͈ुڗ%ࣃڀ¿[�ة12
�ة�ޓ�ąÝ঺ϣބदш˺ƣ؀ݭƾׇࠠկة৛̟ۘߗϬш˺ƣĥ׬৘ç Ƥƾ、ܗ৙ة2
ࠠ৘঺ϣޓ৙%կة৛ࡉ=ޓ׊ة�Ŀ۷ɣϏĥ׬ė%կة�Е֑ׄضׯш˺ƣ؀ݭшƤׇ

ƣǬԜॅޓ G1ѤėЋ ৛ǬԜة12 G2ѤėåЋ ؀шƤݭ؀ш˺ƣݭό޿ࡼ৛ƨϣे३ة17
 �ė߼؀yݭό޿ࡼȺʢƨ३ࠂܗ؀ׇ֨̏ȨοʢݭСे؄৛ǬԜړضׯׇॅޓ˙�ॅޓׇ

 
3.4.2 еƞӛɪޓފनׇ֨ܐșŴी 

ǜ�֟ǓҤЧ�@Ծփͧ�ǧnװșǛöď͚шƤׇࣛׄ֨ܐनॅޓçеƞƤėӛɪד

¶rׇةˈऱĲ࠺ҎٔŴी�ǬԜ؀ݭनࢫܐǬࣛׄǛö৛�Ϙࣛׄ৛åο�ǬԜӛɪƤė

֟�ࡺҐԃׇśܐन࢚ॅޓׇ ǓҤЧ+ϬеƞƤėӛɪॅޓनׇܐƐࢫŴी�ôथє৘2017৙
৛�ŊӛɪЋ�ŊׇҩЧկ৛ȺРࢫɣҩЧ̃˃Ɛࢯࢫ؀ӛɪׇݭСे؄еƞړضׯׇޡׄ

ӛɪĲޜ۔ӛɪࢅĶژ�ɽѐαӔҟ ׇࢯࢫɣয়ࢸ�ࢷ�ױ�࣒�ࣆ�ࢺ�࣎�ࢿҤЧ৛

ƭ़ӛɪҩЧկ¸࢚ϬأЋࢯࢫɣ৛޿ό؀ݭĲҠȦԋӱ¹�ӛɪåӧऑǨةƕڋ�όɝӾ

ҷĸӆԴƤŕ֑Óׇॅޓш˺ȹʢܗŀԵ޵ӛɪ¿ȢƤėׇӆԴƤॅޓш˺ȹʢʁָ�Ǭ৛

ӛɪ¿ȢƤė޵ࡉш˺ȹʢåϬϣेॅޓȹʢåϬё३�、ԴƾׇࠠصӎॅޓѥР�ׇĩڂ
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`৛ʐʐЋǬनذ、ƤȨ¸ұЋPeޓފш˺৛]Ҁ֑ࠄϬŎϬ֟ǓҩЧ̰ܔå�۷׺Ȭ� 
@ԾփͧϬŎɍॅޓ؀ݭϔۊρ̥ࡱࢭˈऱɒ�ӫь�@Ծփͧď͚ͧͥॎ֪Ĳ�Ծࢳ

॔৛çۖɍࠄԾ२ƴࡉǬ%ॅة৛˒ۖåԾ �ɏƴ؀֑ݭ˙�ॅޓЋׇ©Ĉة°պ࢞Ȏޓ�

ئ%Ŀ̀Ķٿ؀֨̏२ݭԾփͧǛöɒƣ@؄े」Ⱥׇ̃ࠂ͟ڠE۷ۊϔॅޓɣޑĲޓћת

ʢ�ՇۘβʡEˡष݉α»ѱö৛׺αٞà޿ό؀ݭy߼ėׇڜՙٞ֓� 
ӛɪРࣸޓƣеƞӛɪׇρ؄ेࢭ¿ϔۊˡȬन֨ܐșȊ۹৛Ŀ۷īƕԾ࠺ҎĲǧn¶

rׇةˈऱࡉו�Ϗŀ ׇ३ۉԦƤӛɪ৛ߤШׇĞеƞ 6�ƤėׇӛɪРƣनذĲӛɪР
Ƥė�ࣱ/Іƣׅֆӛۉ৛ƨ�Ĳ३ࢭϬρࢎॅةׇޓϬࣸߨkն̏৛]ՅࡉɍוƨɣϏו

ɪ޸ßࠬ׆ࡼआM�ׇޓ܏ލތڂऋ२࣭ӛࢩʚǧ৛¿ȢļЋ޿ό؀ݭ 3�ƤėЋ޸ßङϧ
ׇ�२࣭ӛࢩʚ�ۘŀ ३ۉƤėׇ͊ޓ܏ލތڂĥґޓƣ ܓ7 9Њׇ࣭ӛࢩʚρࡼࠬࢭę
आM�৘ݘফȀٔ@৛2017৙�एՇеƞƤėӛɪРࣸڵׇޓҋߤШûöʢ�Ĳ३ۉƤėࣸޓ
ܔėĲĞėЋӛǄׇࣨࣽɎ ؀ׇݭό޿�ƤėۉαϣेҔ��३׺ࢭρۊϔޓࣸ[৛ضׯ

ࣸٔޓ܏ލĲԒҘޓ܏ލތڂ̥ࡱα׺+ࡍࡄׇ࠺ࡿॡƣࣧҥޙʚ৛ࢩ�ȶϥ̥÷࣭ӛޓࣸ

Ҏ࠺ޓҎŴी৛ۘ�Ŀ۷ҔеƞƤėׇࣸ࠺ܐŊѤनޓԦƤׇࣸۉ৛ŀ ३ࡼ��Ҏ࠺ׇޓ

ЄԾƐ̥ࡱ�ࢫеƞƤėࣸޓϔۊρࢭ�`ׇĻ�Ŀ۷īƕϬহޔ׀৘Anoplolepis gracilipes৙
ׇģȳ�হޔ׀ƣԣӑׇ۠ߜɬ֨ޓ̥ࣸࡱșׇƐࢫȊ۹৘O’Dowd & Green, 2010৙৛+ƣĞ
ŀԵׇǙ�Ɯȵ»ƞढ़ݝԵӛɪ֨ޓ̥ࣸࡱșׇƐࢫȊ۹�एՇұЋеƞӛɪƤėׇڏߘহ

ٿׇޓеƞƤėӛɪࣸ'ۂșƣ�֬Ϗޔ׀হׇࢭαЋǬ׺Ш৛]ƣόɝӾҷĸƤėߤޔ׀

 �׺СׇīƕE�ϣړҀ̥ࡱ[ն「�k৛ۊϔׇޓеƞƤėࣸߛ׺çļ۷ד৛̰Mضׯژ
 

3.4.3؀२�ׇޓފϔۊ 

Ý֪ȬߤࢭШ৛ߤШßׇƤޓފޡЋ ؛3 �؀२·Ћة4 ؛5 ШߤׇޓފޡƤ֬�ة6
СĿM֑ׄǬԜړ G2 СׇѡӹʁړШߤ�˺шޓފࢄņࡉҀėƹޡЈǬ৛Kࢭۊϔޓފׇ
ǬĿ۷ϬƕԾ؀ݭėƹȖࣾࡉǨ৛ۘ�Ņة�Ŋ˜шƤदʐࠂȺ৛ɎܔկةदँѩÕʇ�Ҁ

կةÕʇMדçļЋ�țׇࠚضׯφɒՅӂसӰ৛ƕۘߠ̥ࡱʁࡉǬׇն「ׄ֨� 
Ȗࣾ৛ׇࢭ؀ϭ˃̥/Ǭࡱݭ֘֍৛ۘҏնࣾڰׇ׬Ǩш˺Ϗ؀२Ĳ؃ޓފ؀ėƹׇݭ

Ǩ�ǬԜ࠭+ࣝط˺8ȖࣾЈ˒ަ֨կÝ֪�ƕҀֹ؀२࠭Ȩο̰ĿM;pׇш࡭ G2 ׇ؀
२וɍϏ¿HߤШѤėȨο৛एՇ࢘Õ؀२ʃަ@Ծװǜ৛]؀२ړљࡉȨο৛ұЋӧऑ؃

�īƕmǬԜ࡭�ͺӰĿ۷Ϭ׬ G2 Єࣗ޶φ৛जࠚШ�țׇߤ�çד�३ࡉࢭۊϔޓފׇ
Џׇࠚφݐऋ̴۷;pЄϣࠚׇ׺φ� 

 
3.4.4ޯ۶ঊ 

ޯ۶ঊϬԝࣝʏׇ֨̏ٿळډӝࠗۖ৛MͧॎॳॅĲ֭ҏॅԾॎ৛ш˺Ϗ؀ɧࣾڰ�Е

Ϗضׯ 2017ʗͧͥޓފϭ৛Ŋϭͧͥßޯ۶ঊ৛̴ࣛŵ/ޯ۶ঊߤШߤ�ַ߅ШړС֑ׄǬ
Ԝ G1Ĳ G2ׇρࢭX߅Ћ 1,725आM�२ࣗࠬࡼ 50»Õׇ�२৛¿Hėƹļͧͥßङϧ�
२�֬ҀړСͺӰǬԜ G1Ĳ G2ׇ֨̏ն「ࡉk�īƕͺӰϬǬԜ؀ׇ؀ݭ२ړљࡉȨο৛
;p/ࡉǨׇȖࣾĿMhԾޯ۶ঊׇшƤ�ҀǧǬԜ G1 Ĳ G2 ļЋɏҷɹĲTӔҟ˙३ԝ
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_、Դ�ԇÓ৛�ՅǬоҷӔӇ¶৛KޡǧnׇҩЧկࡉɐ৛mǬԜėƹׇ�ʧն「ࡉǿ� 
 

3.4.5еƞƤėׇ࣢ׇࣝ%@ܗॅޓu 

ǨѤ˲ׇӛɪ֟Ǔ߿еƞΗЋࠂॅةȺׇŅةӛɪॅޓ৛ॅޓ8࡭+ʃڜ;pеƞ@ו

؀шƤ৛ݭք�֬ϏеƞӛɪÀЋրձׇࠌԨή¶�ॎ֪�ȋџĲ֨̏κ۰ٔǨώनׇڜ࣢ׇ

ڂ�ձҊ˲ĿM;pҔ¿Ȣॅƴɧ؀ӛɪЄǨ¬ׇ÷۷ĲÝ֪˲৛ۘ、Դ�ӆԴׇॅޓ؀ݭ

ѥРĲӛɪРॅޓİĿMࡋúǖøׇॅޓ؀ݭÝ֪Ǩ¬˲� 
еƞ؀ׇݭʖƯɧ؀Ƥ˃;p/Ҕ֍֘׭�؀ɧĲٔ׬؃Ņॅɧ؀ӛɪЄࡌ५�Ȧ¸ׇ

৛݉ʁ=Ǭ৛ЄʐЋɂ࣡ޙǓκ۰֟Ǔ�˴ϩĜɬׇɧ؀ӛɪǬǨĘÕɯɵऔ֟̏֨ܗ̜ࡹ

ԝӻɎܣ�ܔҙכՅӂशÝѪ࠭�ƣ±ǭܑՇ֟Ǔ�kׇ̃「�৛ڔǬǨρ@�ȮƣҀࢄ�

ࡴכҙܣ�ņ�ԾࢄʖƯׇėƹࡉȼ৛�ɐρ޿ȢӛӋ֨կׇ֨կ¿̨ॅޓޙࡴƴɧ؀ॅة

׭ׇ߀؀ӛɪ=Ћॅ[%̃「�ۘēӛɪ�Нē֘֍ɬٔƤׇڞ�ɷݲ�κ۰ׇǈƹ̏֨ޙ

ɧӛɪɧޡ؀नࡉԾԅӺ৛ࣱद݋ظձҊࣧԅफ৛ܣ�݋ظफॅƣҀٔ֟Ǔࠩޙȶϥԅ�Ķ

ࡉॅޓƤώ৛̰Mӛ࢐ׇݨࡃɐ৛֨կ�ϥЋࡉɧȖࣾ׭ɐ৛+ƕԾࡉɧӛɪׇԝҨ׭��

ऋ ƣ`ԝʏ࣫࡜ш˺ĲӒĂ৛ۘНēțै׀ׇ̥ࡱշӗǖøҙ݉כӛׇैं�еƞׇ؀ݭ

ƤĈʖƯ�݉ʁɏ৛ɧޡ؀न+ࡉԾȶϥࠩޙ৛ɧ؀ԝࣝʏİוɍʮ࣡৛ԝҨρࢭǨ৛;p

Ǭ٢ƝȦ¸̜ࡹĲ֨̏޿ȼ֟Ǔ� 
еƞד؀ݭçΗЋҔŀԵ¿Ȣɧ؀ӛɪЄࢄȮ޿ޙࡴȼׇةޓĲЄࠂȺׇॅޓϔۊρࢭ৛

Ŀ;pҙכЄȶϥ�ЄࠂȺׇ֨̏޿ȼоO�ŀԵ¿Ȣׇɧ؀ӛɪׇ"޶©ĈկةϬώޓ৛

ϬޙĂζͫו�ɍζׇ̍ةޓ৛ܣ�@�ȶϥޙ¿ޙࡴԾ޿ȼ�еƞ؀ݭρࢭЈࠂȺׇॅޓ

Ϭ°պ࢞ȎޓĲпȕॅޓ�°պ࢞ȎޙׇޓĂګࢇ৛ɍ@ׇ͸࡜Ĵ̟+Ҕࡉ�ζ̍৛ܣ�ҙ

�ةޓȼׇ޿ओ࠶࡜ޙࡴш˺ƣԝҨ ৛+Ϭȶϥ޶"åॅޓȼ�пȕ޿ޙࡴओ࠶࡜ȶϥכ

؀ÀЋݭԾׇѩЉ�Ҁǧ৛еƞޙॅޓةȼŅ޿৛;pࢭρۊ؀ׇেǬϔݭƣॅޓةʛ࡭ۘ

Ƥک%t৛ܗēŀԵʮǬׇ࢚Љ@ĸ࠶ओ࡜ࡉ৛Єȶϥőʷܣ�ҙכçˍޙࡴ؀ݭŅةӒĂ� 
еƞ؀࢘ݭÕॅޓॅةÀЋ֨կғ˲̨Ћަࢯࢫɣ̨¿ȢЋғկࠠҤЧ৛ॎ֪जߵ޶ �̐

ш˺ƣ؀ׇݭ°պ࢞ȎޓĲѿ̌הԘޓ৘Atergatis integerrimus৙࢚Ϭʃަ߶αÀЋ֨կғ˲
ׇғޓ৘ÌȮџ & ࢜ϣ{৛2005৙�एՇة¹࡭ғׇ֨ޓկғ˲�ٝǮ३৛]Ǭࢭॎ֪ࢎϬ
Ћैं�Ҁǧ৛֬ϏеƞƣƤɚҙEՇ͟ڿƣӛɪƤėͧͥॳॅॅޓ�ĲŅॅӛӋ֨կॎ֪�

ۘеƞƤėӛɪनܐŅةҤЧŴी৛ƕҀβʡЋࠑPߛ׺ш˺ƣҀƤׇॅޓĲŅةӛӋ֨կ

ϬŎЋࢅĶҤЧ৛ࢋ´ҙכॎ֪ßࢅßҤЧׇӛ֩৛߼ڠƜҙ�ʧ� 
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 ߨړ 3.5

ЕړضׯСेٿ؀֨̏ݭ؄Ϭ޶ࢫׇޓފшƤ৛½֑ׄ ؛14 �৛�ѴϏŀҧƜȵ»ƞة52
ƣēׅࠪֆ�ǬԜ G1�G2MĲ_Ϗ޿όٿ؀֨̏ݭy߼ė·ׇy֨�Ҡܘ�ҠȦ¼�Ѥė ৛
MǬԜ G1Ĳ G2؀२ࠂॅޓ�ʢЈ३৛؄ޡǬԜ؀ݭϬ٢ضׯƝ·Ј©ׇܩшƤ�Ƥޓފޡ
וϬɏƴɏةЈǨׇկࢭ�؀२·ρݴ_ÓұϏǩࣝ ԝ޶"৛ޓЈǨׇϬ°պ࢞Ȏࢭρޓފ

৛ǬԜޓފφXٝҀėƹׇࠚַׇ߅ضׯ৛ƣ३ԝ_̨ ԝ_ėƹ¸ϗ࢚ĿM֑ׄլ�Mޓ̳

G1Ĳ G2¹ėX߅Ћ 16.4݈�25.8݈आ°պ࢞ȎޓĲ 2137.3݈�3936.5݈आɏƴɏߤ�ޓ̳ו
ШړСׇѡӹʁǬĿ۷Ϭ؀ݭėƹȖࣾࡉǨۘȶϥݨࡃ৛ߤШ�ϥ৛ø�Ņة�Ŋ˜шƤदʐ

րܗ˲ऑޱׇٿ؀֨̏ݭࡠͽߎ৛̴۷8ضׯЏׇࣗڮڏЄޙࡴǖøͶѤѤЕρ৛޶Ⱥ৛जࠂ

ձ˲�ƣߤШवדǧ֑ׄǬԜ؀ׇޯ۶ݭঊࠂॅةȺ৛¹ڿࡲʗׇͧͥܗࣃڀÕÜXٝ৛࢚े

؄ǬԜ G1Ĳ G2ׇԝҨė৛ܓɐЋ ࡼЄࠬ߅Xࢭρڳ۶ঊ৛ޯة5 1,725आ२ࣗǬϏ 50»Õ
ׇ�२ߗ؄ޡ�ėЋࠂȺׇॎկpږ৛࠲Mέΐ࡭�ϔۊ৛=ĤǬԜٿ؀֨̏ݭϬ¼ضׯ�ė

ƹ Ј�¸ׇ� 
 
؀ݭСे؄ǬԜړضׯņЕڝ G1 ܗ G2 ėׇ֨̏ն「Јk৛]דçתת�ț 9 �Њׇׯ

৛;pеƞӛɪԝࣝʏėۅ_ʢĲ¿Ŀ۷ׇÕʇࠂׇة�կࢭρةկׇެٿ̏֨߁�Úҁ֓ض

ƹॅޓկׇةƾࣼ���߆ࠚ؁ҍߣׇ޶ࢫीϬࢮӫ̥ࡱǬԜ؀ݭ G1Ĳ G2ėƹ֨̏ն「Ј
k�έΐ݋ēܕԵ޵ӛɪԋѐήׇشīƕ�ՇۘҀėƹדçनܐǬƴࣛׄзׇǛö৛�Ϙࣛׄ

Ŀ۷Љ̥ࡱ�Ŀװׇࡧǜ৛ļЋɉǬԜ؀ݭ G1Ĳ G2ėòߍԾ֨ࢬĂկy߼ė৛̴۷yș¸
֒րЋׇөӛٿ؀֨̏ݭӛɪ� 

 
еƞրձׇ؀ݭӛɪϬࡱɔҀėё३֨կǨѤ˲ĲࠂȺϔࣉ࣢ׇۊīƕ؀ݭ�ϬדçƣƤ

ɚҙ֨ӒЈʐÝׇ֪ة�шƤॅƴ৛+ʃ̥ڜԾƜ@߁/࡜޼ӛӋׇ޶ࢫ��ȐD�ʖƯȦ¸

ׇ֟Ǔ�րձࠂȺׇॅޓ�Ⱥज़ׇ֨̏֟Ǔ৛ړņ޿य�όɝƤėձЋׇࡘѐܗȯȵσĒ৛ѿ

Ϭαࢪ�̰߯࠽ɥٹ؊
ׇЈkࢉΙ� 
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3.6 सЏδ׌ 

1. ĿࢭĒδ׌ 

͠ѡवד ƀ_ 
 

सЏדѡ α̥ࣿࢀ 

ïࡱɔѐѩЉρ @ 9 9 

ʏĂʗʢࡘѐĲࡘИVࣜϒࡹ@Ѵ @Ѵ 50 300 

 Ш Ѵ 6 19ߤۊϔޓފ

 Ш Ѵ 10 32ߤॅةޓފ

ӊӲ˲࣭ॅޓӛϭࣝߤШ Ѵ 4 17 
 
2.¿Hβٛδ̨׌�ĿࢭĒδ׌য় 

(1)ǖࡴɍߛׇٿ؀֨̏ݭ߷� 

 �˲޶ࢫɍϏƣƤɚҙׇٿ؀֨̏ݭ߁/(2)

(3)ǖø֟Ǔκ۰ीЗ� 
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Ɠ�Ğеƞ؀ݭӛҷҟٿҟ֨Յ۽ъĂկǨѤ˲؅ܗėy۰ 

Ύ޶ 

еƞ؀ݭϬ֬ҏն֍֘ݭԾ"޶ʲ؀֨կ̰˃ׇ̥؀२৛ēࠪىƝԋӱ৛ĞܓҠȦԋӱ৛

ЋځǬࣗڳ 27km৛Ծ�ֱɐЋׇܑՇƤϳ৛؀֘֍ܣ�ܗ�ŊׇϬ֬ݦ؀ݭҏն֍֘ݭɢɢ
ǂֺ৛ړљࡉԾ५μ৛˃ׇ̥ȖࣾǨ৛ÝϏ¿H½шկш˺৛ࡼ؀ݭĮԾ》ɪɚҙԋփ�Ͷॎ

Ĳ޶ࢫׇ̜ࡹǈƹ৛׬�ޑޓυ�৆އĲ׈ٔٔࠉގԾʐׇܑ޸ՇࠚӸ৛ँ βʡɽѐβٛࣛ ৛ׄ

�ӲʏnҤЧ৛》ɪшƤׇװǜ৛ࠂ؀ݭȺׇ֨̏ࠚӸʃࡩԖÎङ৛Ζ͝ԋѐٔӒĂ+Ԗʵ ৛̃

؀ϬŎEݭ�ة8կ࢒؀ʠ·EЋݭƣݨ8֨կ�ɓ¿Ϭः࢒șЋࢎقضçד؀ݭӠׇܼ]ט

݋࣢ÖׇŴी৛Ļǧ�ӲҷɹMĲеƞձҊׇƻǏσĒ ͸޶�ʧׇ֨̏÷۷ʃ̥Ծज݋͟ڠ

ο�ӣҟҟ؀ׇݭܓٿҷӛ֨̏ٿ৛ƻǏҷɹׇҟٿťࠠˈऱ؀ׇݭ݋Гn৛+࣢u݋ɚҙׇ

֨Ӓ৛ƕҀЕַ߅Mࡼࡨԝࣝʏ؀ݭʠ·MĲ�ӲƻǏҷɹҟƹׇҟࠠĲҟ֨֨կߤШ৛��

ՙٞ֓ڜòĲ޹φʤ৛hԾГny۰˚۰ࠚةկـʲࡼࡨȺʢ৛ЄЏЍࠂǨѤ˲Ĳةկ߁ס޶

ׇįەqΞߤ�Шėƹďŏ》ɪݴ؀6ݭѤفMĲ࣢6וоҷɹ%��Ӳ৛ҷɹ࢘ÕĻޙࡴҟ

ࠠͶѤÕП� 
࣢ׇۤҷɹҟࠠ�ٞƣ-ț̨कțǨρŕ֑�kׇն「৛ेו؀ݭܗСे؄৛6оړШߤ

�Ŀ۷șƣࣗЏ˲ׇҩЧ৛ٿ8ҟ࡭؄̋řеƞ؀֨̏ݭEݴƣҤЧׇȊ۹��ĻƣҷɹߤШ

 ͧւҕޓĲȘڃʶ࣭ٔޓӛ֩ĥׇ¹�ӊӲկة৛े؀ݭ؄Ծׇ֨޶ࢫկآ࢈ʨࡿ৛؀ׇݭ

२Ăկࡇßࣃߊ½ضׯ˲؀ʠ·֨կǨѤݭӝǱৠׇة�Ӳ࢘ÕկܔǜɉɎװ �ࣘ١ۭĂկ �ࣘ

֟١ĂկࣘĲϧސĂկࣘ…ٔ 8ࣘ½ ࡼࠬ؛44 ـʠш·шĂկ৘ʠ·Ăկ৙৛ʖƨҒ%ة50
ώ»ɖXٝĿࢀ 6,738�२ρ৛į࣢וەơࣻƣҀӛƹ֑ׄޯ۶ঊĲڂܓ۩ऐ४ঃٔॎկ࣏ळ
؀֨̏ॎկ࣏ʠɢʲݭȺׇʠ·Ăկ৛ĿͺӰԾࠂ8࡭ַ֑̰ׄ߅С৛ЕړШߤׇةǬƴկه

љׇƾ؁%�ৠҀǧ৛ԾʲܑـƻǏҷɹ؀ׇݭܓկࠚةφʤ৛Еַ߅�Ɏ¶ DNA֨śо׻
৘Barcode৙ׇÕП৛ʃւĵ؀ݭʠ·֨կĲҷɹī֨կ߅½ة 118 ��२ʟÙ৛ړС֑ׄÕ
ȕࠚφ;pׇǨѤ˲ژ�ࡼࠬࢃ߆ࠚƴ̏Õॅׇ̰३৛8࡭Õȕ߆ࠚĿ;pܓƾƕࠚφʤhԾ

ݭφ৛Ŋϭ+Ϭέ͟ࠚ޶ࢫׇضׯ˲ǨѤޙࡴۊॅٔސъĂկȀǨҕॅĲϧ۽ɍɏƴՅࢲڿ˒

؀կةǨѤ˲Ĳ¿޶ࢫшƤׇ߶Ξ� 
Еȕړַ߅С͠Ó৛؀ݭԾеƞŀƤ%ӣҟҟ¹·ٿ�ӊӲ֨կȨ̥֨ӒŁׇ࣢޶ࢫġ৛

ď͚ҟƹߤШßׇҕޓŝȘڃʶޓ৛MĲদটٔ޶ࢫʐҙ֨Ӓׇҙ֨կة�Ҁǧ৛ЕߤضׯШ

Įσք̰ǇɎ৛ۘࡼࡼ३ࢃ˲шĂկǨѤ·ׇ·؀ݭ ॎկ࣏ʠɢٿ؀֨̏ݭڻڠϬ࢚ة8կ࡭

ׇƾࢊ؁�ۘ�ǨѤ˲ BarcodingÕПړСЄÑे֑ЋÕॅȡ߆ࠚEЋߎǨГަࡼࣃߊĲͽࡠ
¶؀؀२·ш˺�Շۘ৛एՇӇݭƣةόׇࡼ G2 ǨѤ˲৛ة३ׇկࡉ؀ׇɏॏǝӾ�ӲЋݭ
]Ϭ¿�Ӳन݋ܐҩЧĲшƤװǜٔޟΚ৛ҤҟĲҷĸшƤׇװǜ৛ɉˈऱӇ¶؀ݭėׇҟ ৛ࠠ

ۘҤҟӇ¶ɉ࣭`؀ׇ֨̏ݭ˚īǫ̈भ˲৛ˈऱ؀ݭनޟܐΚϭ̥ࡱՅӂ˸˚ׇΰ߾� 
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 ѡדַ߅ 4.1

4.1.1 ʟ߃ 

еƞ؀ݭēࠪىƝԋӱ৛ĞܓҠȦԋӱ৛"؀޶२ƫ݉Ϗ޿यĲόɝޙβė৛؀ׇ֨ݭș

ʷऻŀڿȇЉɍϏ͟ࡘβ࣯ޙ࣢৛ו˺˺βʡׇׄɠβٛĲ》ɪĲ�Ӳ؅ėʐҙ֨Ӓܗy۰ܗ

Եࡘѐׄɠׇדѡ ৛"ࢫ޶াԾ݉αҠࡘڿѐ৛ܑ߼ڠՇ֨̏֟Ǔ৛ׄɠџӒࡘѐ৛;pܜ

βʡĤϏҙƜگ؅ė֨Ӓ৛еƞࢄ 99 ʗׇеƞگėƹ߅òܻз ৛ɍϏ޿य࢛Ĳόɝׇ࢛࢛
࣍ʆׄɠȬ_Ծ֟ý؛৛Vࣜࡘѐ৛ԋٲ%࢛Ĳ֫ƞࡘ ৘݁ ݅ҙƜ࢚ʆ߅òȡЉ৛2010৙৛
ƣࠂ¹࢛࡭ȺׇࡘԋѐԾƾ؁�৛ͺĂׄɠVࣜࡘԋѐʃ̥ڜԾ"؅ܘ˚޶ėׇࢫা৛ҀФљ

�৛/߁ė·֨̏֟Ǔձ˲ܗձ֨ܫկԾड़޶जւĵׇ߆ࠚ� 
@ॅׇӒĂ҅Łˍˍܗҟƹҷڥٿȹ࣏ړ৛еƞŀƤׇҟࣱٿ/ӳĸŀƤŕ�ѥТնҟٿ


ǧ৛"޶Ϭ͸࡜αɈնҟٿ%ƴ̏ŌӛɪࡑɈ৛ҷӔתɏ৛�Гܗnܑ ǰɥۼ%ҷӔࡲ͸ۘ

h৛ƕҀеƞΗЋ¸ŀȹʢࡘŴी৛ϚЏɚҙĤͣࣖƻǏMԲӷׇ࠲�৛˃̥ҟӸژٿ�ܑ̥

Ј३ׇƻǏ৛ÀЋęƻ%ׇ࢛ŋݶ৛ँ݋˒nҟƥĲҟʤࣸڿȨ̥৛ҟӸŴीࡩԖ߁ҫ৛]+

ƕβʡɽѐࣛׄβٛ৛ࡘѐʵ˜৛ֲߎ�ǨǱĮҟÝԲӷhׇ֪ƻǏ৛ɽʬРـ+ɍׇ࢝࡜ҷ

ɹʏnƐׇࢫҩЧ৛֑CƻǏߗȀeÝ֪�ȀҀձׇܫҟٿσĒȀe؅ܗėׄɠړņʃ̥ڜԾ

ѐׄɠ�৛ࣸƹǭՇ̨@Ծ˃ׇ̥Ƥ˃�Ƥࠠ�щަࡘƴׇɽࡓऩ߾ीৠƣȀҀߣׇ޶ࢫ��

MĲƢƤÝ֪ն「৛��ҫȬҷɹׇƴ̏৛�ˈऱҷɹ·ď͚ҟӔ�ҟ֨֨կшƤ�ҟࠠ�۷

Ǔ ֨șĲ֟ߗϬŎ۷ƣॅةկ֨ة8द֨կ˲ׇ֟ǓƕȕҫȬ/Ņ࡭ӔĂׇ֟Ǔ৛ܗnӸࢭ

¿Õʇ٢Ɲ৛ˈऱ/ॳړۢۊٔࠉޓއљĲ¿ձ˲৛דçƣеƞׇ8࡭ƻǏĲҷɹ·Eșƣ࢒

8ҟ֨֨կ?Ϭǧn̨ī֨ߗ?ॅةȀeÝ֪ㄧܓy۰৛߆ࠚ8࡭ЉϬГn޹òࡘԋѐׄɠׇа
ˠ߆ࠚ� 
》ҟۘٿ�৛ɚݴϏеƞӛɪ》ɪׇ؀֨̏ݭƛ̰̀ĶׇåϬ̰Ћ�ӲʏnׇޟΚ৛�Ӳ

ׇ@Ծࣛׄ��Ŀ۷ˈऱ؀֨̏֟ݭǓ+Ŀ۷ΰ߾》ɪɚҙׇ֨Ӓώʵ�MøāҔӛƤėԾo৛

Ǭځ 80ৗׇӛӋҩЧϬnܑϏࣸƤׇӒĂ৛ँ݋》ӛƤėׇ@ĸׄɠ৛@ԾӒĂΰ߾/Ƥࠈ৛
ǖønܑࣸƤׇ࡫Ӕ�ˍˍʏࣸ֬݋ƤҲánׇǬࢭӆ、ࡘ�ѐėׇҩҟŝďŏ׬Ҹ֩ťٔʭ

ҟͱα৛Ј˒ҩЧ/》ɪ֨̏ৠۘǮʖӋ》ɪׇʊ9ݏҷΰࢫ̥ࡱ+ࡿǬ֟Ǔˈऱ৛ď͚ÕӔ

ҷࡿҲá�ӆ、Ӥذ�ӛɪ߀�ӑçکrڂ�ކѥРԃ;৛̥ࣸࡱ��Ƥ<࡮ŝࢅڕۼࡐࡺĶ

Ƙऔ৛ԋѐࠚӸ+ƕۘΰ߾৛ۘࡴΰ߾/》ɪɚҙׇ֨Ӓώʵ(Restrepo & Alvarado, 2012)� 
֬ϏеƞƤėࣗЏׇɽѐׄɠׇڿ͟ܗ@ԾӒĂ৛�ӲҷɹĕऋŅѤׇࣸӸկࠠ�Јࡐڑ

¶》ӛ؀ݭ৛؀֨ݭ̥ࡱկׇ֨șǛö৛ƣ؀ݭĿ۷ࡸࢅßׇࣛׄhԾĲЏЍׇҠڿÝ֪ٞ֓

βٛ�৛/؀ݭ߁·ׇ֑șկܗةÕʇձ˲޶ࢫ˃וৠеƞ؀ݭϬ֬ҏն֍֘ݭԾ"޶ʲ؀֨

կ̰˃ׇ̥؀२৛ҏն֍֘ݭɣϏڡ9ݭ֘֍�ڡݭڂי�ࣘݭڂ৘Steneck 1986৙৛¿֨ࣗώ
ʵϬĐđׇէնࢵĒݔ޷Ϗǁ״ƾࠠ�৛ƕ¿֨ࣗࡰʢ̓ګ৛ɢɢǂֺ؀ݭׇ̥˃ۘݔ޷% 
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ЋߎǨȖࣾ৛Ŀ;pߎǨӛӋ֨կш˺޺�ॎĲޚڵ ৘Steller et al. 2003৙৛ࣱ/ҏն֍֘ݭ৛
8࡭�৛;p/३ƾ؁֨֩öॅݭĲǬƴݭ˜৛ďŏŅॅۊݭǨׇߎ֨࣫+љ৛ړࠠ״؀ׇݭ

ձ˝m˖؀ݭΗЋˏ३ׇƾ؁֨֩öࠂ�ȺׇǨѤ˲Ĳ֨կࢭ৛ø�ƕшƤړљޱऑ৛؀ݭ·

 ,ĂկĲ֭ҏĂկٔ(Dai et al. 2009׉२Ăկ�фࡇ�Ăկ܆܁�ڤȺׇʠш֨կ৛ďŏӛࠂ/ŏݰ
Рٔ@ 2013)৛ࠂȺׇǨѤ˲åέ͟؀ݭ݋ďŏॳॅĲҟনׇٔळډ͵ॎۖ৛ࡼĮ Dai et al.
৘2009৙�ôٔ@ (2012)ĲРٔ@(2013)ׇơࣻ֨կǨѤ˲ߤШ ৛ࣃߊßׇʠшկةρŅÜ
Ћ 59�48 Ĳ 65 Ғʖώ»ɖࢀЄĿ߅ȺʢρXࠂڳШʠш֨կߤ৛Рٔ@(2013)ة 4,867 आ৛
एƕț١ĲƤė֟Ǔׇ�Ŋ৛կةǨѤ˲ĲࠂȺʢ+וʁㄧǨ৛¿ǇŖ EĿ޸ʠшĂկׇ३

֨կǨѤ˲؀ׇݭ�ʠшĂկĿÕԾʠޡĲʠ·Ăկ৛ǬǨρ৛ɓ¿Ϭʠ·ĂկϬɣϏآĂګ

̨̓Ծƙ֨݋Ӓׇկة৛Յӂ˨آࡰĂMࢋࡃǧƣ֟Ǔׇΰ߾৛ƣ؀֨̏ݭėƹEșƣŅʵ@

ԾӒĂׇȊ۹�৛ʲ؀ݭـʠ·ĂկׇկࠚةφʤĲ/߁¿Õʇն「৛ԾЕַׇ߅аˠדѡ� 
 

 ѡד4.1.2

еƞ޵ē࢘ܓ》ӛėƹϚЏࡘԋծ׍ܘ৛Շۘ࡜K؅ЉڜԨړљׇΰ߾ø�؅ėڜՙώʵ

Ĳ@ĸ߾Ē৛m˖؅ėࡘƤÝ֪ώŌЎŌߤο̥؅ėׇƤϳσĒ�ۘ ѐ֪ҟजҢ৛ࡘׇ޶ࢫ ¿

MĲҟӸp̟ώʵˈऱ؅ėׇژ�ҟ֟Ǔ৛ߎǨԲӷƻǏׇ÷۷ӝǱ৛Ӧҟ7ׇm֪̥ࡱƤ�

ҟ_�࣭৛ה͸̨ࣝ͸ˈऱҷࡿҟ_৛ҷࡿҟࢭӬɐ৛ɍҟ֨֨կϔ̥ࡱۊˈऱ৛Åۖ৛ࣸƤ

ҷ̥ࡱʢׇҤЧ৛ئ�Ŋ̥ࡱࡿѐĲɽʬͱҟׇˈऱ৛ƣ࢘Õҷࡘ�ƢƤҙ֨࡜ӔҟĶß࢝࡫

ɹ֨֩ö�࣭৛+ˈऱß֨կш˺ׇࢄņʢ৛8࡭ҤЧҷࡿ˃̥दկ֓˲ׇшƤ׷װĒ৛ۘ࡭

ѤҩЧׇҟ२৛Ӈ¶؀ݭėƹɉࣝ͸ˈऱ؀ݭшƤťࠠ�࣭৛ࡴ�ҁޟΚ࣫݋Ĳ·֨ʠшĂկ

 �ۢۊׇ
Ýׇ֪ѓ˩�৛ڿӸҠࠚӛ֨կࢪƾা৛ƾϏчـׇ߻�ӛࢪɥࢪʲ࢛И֩ѐ৛षMࢫ޶

Еַ߅Ρޙࡴͷ߇еƞ޿यĲόɝ�ʏׇҷӔƻǏҟ؀ݭܓٿėƹ֟Ǔׇҟ֨·шĂة৛M׺

 �」֑%ȺʢࠂǨѤ˲Ĳةėƹ·կߛ
Ծ/߁סկةǨѤ˲৛ձÜϬ؀ݭ·ׇ·֨˲ׇՅ۽ъĂկ৛ࣱ/Mژ�Õॅώʵ࣓Ȭկ

�ǧ৛ةɎ¶DNA֨śо׻৘Barcode৙ׇ ÕП�֨śо׻ÕПʃԾ࡜ЏߤШ֨կǨѤ˲̰जׇ

ˡ޶ɽÀ%�৛ĿбΞࢉΙׇDNAէҍɍձȬϔ߁ۊПܓկډةÜ ৘Leray et al. 2013৙৛֑C
øݕ�þׄɠׇѴʟKƾƕȬʟ৘Next GenerationSequencing, NGS৙৛ƀ�ѴȬʟĿM߁ПǨ
�ѤЕρ(metabarcoding)৛γࢲɍǬߤׇࢭШϬˏЋÝׇضׯώӂ৛ĿࡋúʲֹـƤةӸࠚφ৛
MÝ֨կࠚӸҠڿÝ֪৛۰˚ޙࡴyڜةՙٞ֓%؛ȡqΞ�ο२ޙࡴַ߅वדď͚: 

࣢ׇƻǏ৛וMĲ(यӾ�όɝӾ�ɏॏǝӾĲ؅ȕӾ޿�ďŏǬƿӾ)ٿɍеƞ6оҟࢲ.(1)
�Ш৛ߤҟ֨֨կޙࡴϏŅҷɹͶĵ࢘Õҟ२ޙࡴҟࠠÕП৛ߑXҷɹťࠠ� 

(2).ϏēܑǬƿӾĞ؅ܓȕӾ٢Ɲ·৛ࢉΙ6؀ݭׇݴėƹ؀ޙࡴʠ·ĂկׇǨѤ˲ĲࠂȺʢ
 �ĲÕʇ̥ڒةկ߁/�ʗ·¹�ț١ׇͶѤ৛ޙࡴШ৛ߤ
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ޙࡴةĲ؅ėʐҙ֨ӒÝ֪%ҟ֨֨կկة؀؀ėҟ֨֨կկݭɍࢲ.(3) BarcodeȬʟ৛ʲـ
֨կկࠚةφ৛MÝɉnޙࡴϔࡖۊȬ৛ĿpɉnƤώβʡ̨؅ė۰˚ޙࡴϭةӸࢉĵ%؛

ȡqΞ� 
 

4.2 αϐώӂܗҁ०য় 

Ȩ̥वדԾ ו؀؀ėʠ·Ăկݭ.Ш 2ߤוҷɹ�ƻǏ%ҟ֨Ăկկٿӣҟҟ%؀࣢ۤݭ.1
ƢÝ֪Ȁ࢛.�4ٔސ�ϧॅࠉގ�Ȭয়ȀǨҕॅ׺%ةшկ·؀ݭ.�3(Шߤկ֨݋࣫·ʠ)Шߤ
խގ࣑�ގ֏�ޖ�ӛ֠ȕނ٩�ӊӲ˲կȀҕٔޓկࠚ�ࢊ%ةφήऋĲϔۊÛȬ� 

 
4.2.1 ЗφώӂĲҁ० 

 αϐ٢Ɲַ߅.(�)
Еα।Ϗеƞ޿यӾ�όɝӾ�ɏॏǝӾĲ؅ȕӾ৛˙�Ӳܓҷĸ৛MĲǬׇƻǏ Ͷ�

�ँѩѤা6ޙࡴ؀ݭ��ѤাͶѤ৛ď͚ҠȦ�Ҡܘ�ǬԜ¹�Ѥা(G1 Ĳ G2)Ĳׅֆ৛Ғ
�Ѥা�Õ३� Ĳ`��ԝ_ँޙࡴѩĵѤ� 

 
(2).ͶѤώӂ 
�ШߤةӾӔҟƹҟ֨կ࢝וШMĲߤъĂկ۽ʠ·Յٔޓއࠉގ؀؀ėݭď͚דШवߤ

ШाօM-Ԧ¹țŅߤ 1Ѵ৛ޙࡴȬ˲ĲȬߤࢭШ� 
ۅߍ৛Ғ�ͶѤাࠄШɍߤъկĂկԾ۽Ծ"Ĳ¿HՅޓއࠉШ: Mߤ؀ėʠ·Ăկݭ.1

Ǭɏ 20cm*20cm ͶѤѤж৛�Ō�ࣖĵځ 20cmׇـώǊ৛M`ӿΪƔα।ȱ৛֬Ϗʠ·Ă
կԾࣕŲ̑Ȗࣾ·֨৛˒ڿMࣖ׬Κ׬׷Ǌ˒৛٥ޙࡴӌ৛͢ࢉÓĿׇ޻דկة৛ࢭܗة¿߅� 
2.ӣҟҟ֨ĂկĲҟࠠߤШ৛ď͚ॳॅĲʠшॅࠉގޓއ৛ͶׇޙώӂȀ�৛�q֑ǈоOࡴ
ۅߍÕÜف৛ŅӰ¶ࡴޓއӂয়ϏԋÀ·α॔Mőʷॳͧߝ٭އ.ο৛(1)ߤޙ 2 ̨ 1 �ԋÀ৛
αۅ 1ǩ�(2).Ƥͧߝ٭ӂয়İࣗتƶ٭ހ̨ڢ৛ƣ٭ڢ ৛α¶ͧߝ%॔φ৛Mőʷ ɏƴॳ
Į̌ӾӔҷɹׇӣҟॳࢬ�『ЄøȨοׇӳࣃߊÀ ৛ҀԾЋδׇͶऋώӂ৛ĿM٭ࣦࣷ¶ࡴ

MĲ֟١ĂկׇͶऋ৛ࠉϏ֪޶"Ͷऋӂয়ڢΏ .(3)�࠲�φׇࠚШߤ৛ˀު¿HͶऋώӂו
M 50cm*50cmԾͶऋन(4)�ذ. ԡߤ޻דޓШӂয়ßבࢀӰ٢Ɲϭ৛y͟βथĎ॥ĂшƤ·ԡ
�޻ד৛ޓXٝ 1m2नذ·ЋǨɐԡޓ৛Շ˒Ͷऋ͓ՍÅࢩα৛Ј˒Åٝ߅Ƥޡ 1m2नذЋǨ

ɐԡޓӎص�ҟࠠώन৛ϏŅҷɹ%ҷĸ(�Ӳ)Ĳ�Ӳޙࡴҟ२ͶѤ৛ҟࠠÕПवד%ԁқ�
pHĲরʢٔ৛Ϗ֑ǈࢭӰ৛Ļĵ࢘Õҟ२M`ӿࡥࡺΪƔα।ȱ৛֨ޙࡴկۜқࢭ(BOD)�ҟ
 ̢әिٵ(SS)MĲҜҝ(NH3-N)ٔӰȬ� 
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(�).կ࣓ةȬĲŋްhկ࣓ةȬ߆ࠚįفڢׯ؛ەĲ؛ȡƠ࣓৛Ȁ�: ևĲô৛2010; Жј،৛
2001; ϐৠ1994�͘ԝޓৠǉ৛1993ৠহĲР৛2012ৠٔ࢕৛2008ĲŀԵկةǨѤ˲�.կةŋ
 ;ȡƠ࣓৛Ȁ�: Abbott and Dance (1986) ; Habe and Ito( 1991)؛Ĳفڢׯ؛ەį߆ࠚȬ࣓ة�կࣃ
Habe and Kosuge (1991);Habe(1977) ; Habe (1989); Kira (1989), Lai (1986), Lai( 1987) , 
Lai(1990).Lai (1998), Okutani (1996), Okutani (2000), Springsteen and Leobrera (1986)৛MĲٔ࢕
(2008)ŀԵկةǨѤ˲ĲহĲܶ(2012)�̰ة%ߊqΞ࢕ʮϫٔ"ܕ 2008�ׇڪԵկةǨѤ˲
�.կةŋ
(2008) � ǰ࣯֨ضׯկǨѤ˲ضׯ ˠ%ܕԵࠚࠉʤ(http://shell.sinica.edu.tw/)�
β࣯ࡘѐȇŦЉϏ ݅ҙƜ 98 3 Њ 4 ϗࡘĄȘّ 
Ăկŋ֨ࢬŖ%�y۰«ݶ 0981700180
ްhqΞ࢕ʮϫٔ"ڪ (2008)
ࣃŋةǨѤ˲�.կةԵկܕ2008ׇ��Õॅ"޶įەӏ֫(1962)�
ɹņ(1985)�ОВ(1978)�ʧ(1993)ضׯٔ(1997)˓�(1996)̰ߔࡘ�ǇŖ� 
 
(Ɠ).֨śо׻ÕП: DNA݆ĵώन৛1.ࡉǬƴկةѤЕ%֨śо׻ÕП৛ȀॅࠉǨҕॅٔ৛±
�Ü͢Ó�M˃࣓̏ة�yșϏٹࢡѤЕ ৛˒M DNAeasy Boold & Tissue Kit (Qiagen)͌ĵ DNA
էҍ�2. MetabarcodingׇѤЕ৛Ғ�ѤাͶĵ¹� ׷ώ»ÕׇʠࠠѤЕ৛Mƨࠠѩάـ20 ৛˒

͞ĵ 10³M DNAeasy PowerMax Soil Kit (Qiagen)͌ĵ DNA�3. DNAէҍΤǖĲȬʟ৛֪n
२܈ٵÕПׇėƹԾ׻śо֨ޙࡴ DNAׇ cytochrome c oxidase I (COI) ৛ʷȕԾ Geller et al. 
2013 ׇ jgLCO1490(5’- TITCIACIAAYCAYAARGAYATTGG -3’) Ĳ jgHCO (5’-
TAIACYTCIGGRTGICCRAARAAYCA-3’)৛ʟÙࣗʢځ 658bp�ƕԾm֪ Illumina Miseq nࡴ
ࡼȬʟ৛ʟÙࣗʢՅӂm֪ࠬޙ 600bp৛γ֪nޙࡴ metabarcoding ׇʷȕԾƾϏ Leray et al. 
2013 ̰ m ֪ � Ϗ Wong et al 2014 { ΰ ࡼ ׇ mlCOIintF (5’- 
GGWACWGGWTGAACWGTWTAYCCYCC - 3’) Ĳ  jgHCO2198 (5’-
TAAACTTCAGGGTGACCAAARAAYCA - 3’) ৛ʟÙԾ Geller et al.2013 ׇ ˒ҍ৛ࣗʢԾ
313bp�PCR оO׈Սʷȕm֪σքƼޙ�ǖʑ̥÷ׇѤЕܓࡥƾࣺ³ٲϋ֨́»ŃޙࡴȬʟ�
MetabarcodingׇȬʟоOm֪ Illumina MiseqNḛʲئׇ߻ʟƼڿ˒.�4ޙҔɍÕП: ֨śо
СMړȬʟׇ׻ blast Ҕɍ NCBI ࠚφʤ৛�ׇ࡜ו·ɣࡊ� NCBI կة৛M MEGA7 ʲљ
Maximum Likelihood࣢ک޼uѥ�MetabarcodingׇÕПåm֪ QIIME2ׇ pipeline৛ड़±m֪
DADA2(Callahan et al. 2016)ࠚޙࡴφׇťࠠٞà(quality control)৛R1࠷ R2ʟÙÕÜÖࣱ 35bp
ׇʷȕ৛�ޙťׇࠠʟÙ�Ƽ`ࣱآ q2-phylogenyׇǧʹئʵɉʟÙͱʟ˒m֪ mafft޼ٝ߅
m֪ڿǨѤ˲ÕП �͸ׇڿ˒ɉЉm֪ƣ࡭࣢uѥ৛ک QIIME2ׇ q2-diversityׇǧʹئʵM
Ծ̰ЋѤЕ ׇЈ`ʟÙρࢭ�Ĳ�ǨѤ˲ÕП৛mׇ֪ʟÙρޙࡴ 63,657 о৛¿HߍȬ׈
Ծ q2-diversityׇǧʹئʵƾЕߍȬ���ǨѤ˲ÕПďŏয়Shannon-Wiener Indexǥ£-Ȋ͠ڄ
ρ৘XٝկةǨѤ˲ׇ३`৙৛Faith’s Phylogenetic Diversity৘Mկ࣢ک޼ةuѥnȬ˲ׇӰࢭ
ׇկࠂةʢ͠ρ৛PD ͠ρ)৛Pielou’s Evenness կةƨČʢ͠ρ৘Xٝկة �२ׇוɍࠂȺ
ʢ̨Ҕo৙ޙࡴX �ٝ�ǨѤ˲m֪ Permutational multivariate analysis of variance (PERMANOVA, 
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Anderson 2001)nÕПϔۊ%ׇࣝʁָ˲�M"ʣѡÕП৘principal coordinates analysis, PCoA৙
ŕ֑ŅѤাʠ·֨կׇו̥ڒ[ʢ�Ј˒ࢩأ�ЃڧÕП৘rarefaction curve analysis৙৛߁סŅ
Ѥাʠ·֨կǨѤ˲̰ͶѤׇȨο˲� 
 
(6).ҟࠠÕП 
ҟࠠߤШώӂuqΞҟࠠѬӰώӂڳå(֟Ѭ̰৛NIEA W102.51C৛2005)Ĳҷɹ�ӳ』Ĳҟ

ʤҟࠠͶѤ࡮å(֟Ѭ̰৛NIEA W104.51C৛2004)ޙࡴͶѤĲߤШ�ҟࠠͶѤߍ�M֦Дզ
(Kemmerer)ͶҟƋͶऋҷɹ ɢҟ�ҟࠠƕȕӰȬÕԾ֑ǈҟࠠӰȬĲα।ȱҟࠠÕПোǬ৐৛
ӰÕП�֑ǈҟࠠӰȬMࢭޙࡴ٢޹Ѭ̰%ͶѤ֟ەį׈ Hydrolab (mini sonde 4A, USA)ӰȬ
֑ǈҟ२ӿ৔(֟Ѭ̰৛NIEA W217.51A৛1999)�ԁқࢭ(֟Ѭ̰৛NIEA W455.52C৛2012)ܗ
pH(֟Ѭ̰৛NIEA W424.52A৛2008)ٔҟࠠࠚৎ�α।ȱҟࠠÕП"޶ɉѤাҟѤ`ӿͶƔ˒
֨�әƙ२(֟Ѭ̰৛NIEA W210.58A৛2013)̢ڳďŏד�ҁׇҟࠠѬӰÕП৛¿ѬӰवࡴ�
Ēजқৌ(֟Ѭ̰৛NIEA W510.55B৛2011)Ĳҟ Ҝҝ(֟Ѭ̰৛NIEA W448.51B৛2005)�̰Ћ
¢Ƌƣm֪çڜ׈ѡӹťЮѿ৛ҟࠠѤЕÕПҒӰȬ 10 �ѤЕ˒ޙࡴ�ѴѡӹťӰȬ৛Ɣή
օ͹àϏ 5%M·৛ܲࠬÓåࢫόްںѬڧࢭ� �όӰȬࢫ
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 СړШߤ 4.3

 דШȨ̥वߤ 4.3.1

CʗʢʃȨ̥2Ѵț١˲(-țĲकț)ͶѤĲߤШवד৛ÕÜϏ 2018.03.31~04.03 ͷޙࡴ
ăĲÚҁͶऋ�2018.04.30~05.02ޙࡴ-țߤШͶѤ৛2018.08.11~08.14Ĳ ࡴ09.06~2018.09.04
ШͶѤ৛ĻϏߤकțޙ �ШͶѤ৛ЏࣝߤƻǏޙࡴ09.12~2018.09.11ʃޙࡴα।ȱŅवÕПɽ
hৠŅͶѤাȀƠ 4-1̰؄৛؀ݭӛƹԝࣝʏ½Ȩ̥6�ͶѤѤف�३� Ĳ`ԝ_ͶѤ৛ޙࡴ
6Ѥ֬فĞܓēÕÜԾҠȦ�Ҡܘ�ǬԜ G2�ǬԜ G1�ĲׅֆৠӣҟҟߤٿШώन৛؀ݭܗ
6�Ӱ࣢ׇוفӾӔīࢉΙ޿यӾ�ɏॏǝӾ�όɝӾMĲ؅ȕӾٔƓоҷɹ৛ߤШϭǖøǬ

ɱӾ৛۷ࡉȨοɍ̟6؀ݭ�Ѥف�ŅҷɹޙࡴҷĸĲ¿�ӲͶѤ৛¿ ɏॏǝӾҷĸЋ¹ݴ৛

ÕԾēҷĸĲĞҷĸ৛ēҷĸĿ۷ԾTӔҟӔÓৠƻǏߤШώन৛åࢉȬݴ�Г̀॓ږ؞ҋ̭

Ծݶƻ৛ÕÜԾҟÝЉKࢬׇ 10-16(Ӧƻ)�10-19(Ǭƭ܅ƻ)Ĳ �Ͷւ%֨կѤ(Ǐƻڂ)11-20
ЕΪƔα।ȱ˒ʃȨ̥կ࣓ةȬ৛࢘Õ֨կ�२ޙࡴĵѤ৛;p˒֨ڿśо׻(Barcode of life)
ȬʟÕП� 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ơ 4-1. ŅͶѤѤۅ_فƠ� 
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4.3.2 ӣҟҟƹ-ƻǏҷɹ֨կוϻҟࠠߤШ 

1.ҟࠠߤШ 
ҟࠠѬӰߤШव޶"דď͚রʢ(Salinity, ‰)ࢣ�যʢ(pH)�ԁқ(DO)�֨Ēजқࢭ(BOD)�

̢әƙ२(SS)MĲҜҝ(NH3-N)৛˒Mҷɹҟࠠ͠ρ(RPI)ޙࡴÕП৛ߑXҟࠠն「ৠ-țҟࠠ
ڜφࠚ RPI ÕПړСे؄(Ơ 4-2)৛ǨρѤ׈فŕ֑ҟࠠʁׇն「৛ۘɏॏǝӾҷĸЄɣϏद
ʐʁׇҟࠠ৛ǬƿӾĲόɝӾ��ӲͶѤা׈Ծҟࠠʁ৛े؄Ŀ۷Ҁҷҍҟࠠ׈ɣܩ�৛-ț

ҟࠠߤШ޿�यӾĲ؅ȕӾ�Ӳŕ֑ܩǿৠकțώनÕПړСे؄(Ơ 4-3)৛࢘ÕѤفҟࠠն「
ЋΰŹׇࠄ࠸৛޿यӾ�ɏॏǝӾĲ؅ȕӾҷĸ-țϭŕ֑ҟࠠʁׇն「৛कțåԾׇܣ�ҟ

ࠠ৛ɏॏǝӾҷĸ+֬दʐʁࡓԾʁ৛ǬƿӾĲόɝӾ��ӲҷҍåEݴ׈Ϗն「ʁׇҟࠠ৛

ÕПҟࠠѬӰŅवρΞ৛RPI͠ρĿÕԾƓ�ࣼҍ(1�3�6�10)৛ρ�࠭३Kޡն「࠭ʁ৛į
ޡ) 4-1)৛-țϭŕ֑ҟࠠʁׇѤف৛͠ρࢀß 10(ѡ؄Ծ়२Ș)ׇҟࠠव޶"דԾ BOD Ĳ
NH3-N ͠ρ৛े؄Ŀ۷Ծҟ ׇЋѩࠠ�३̰̥ࡱ৛וŊÕПकțҟѤ(ޡ 4-2)৛ҤЧ͠ρे
؄ BODĲ NH3-N͠ρ=Ћ�३̃˃� 

 
2.ҟ֨֨կवߤШ 
ŅѤفƻǏҷɹ֨կߤוШړСे؄�Г޿ȼßԡٔݺݼڙ�ޓīЕसЏĿ۷ߤШßׇկ

२Ăկࣘࡇ�ъĂկࣘ(ॳॅ)۽ӂ৛Ͷऋßׇ֨կďŏЋͧߝ٭ޓއ৛֨կͶऋώन৛Ͷ֪ة
ٔ(ॅޓއ)MĲ١ۭĂկࣘ(ގ) 3ࣘ ؛11 ৛ فСे؄৛11�ѤړШߤҟ֨Ăկৠҷɹ%ة14
-țߤШЋ 4�Ѥͧفւҟ֨֨կ(Ơ 4-4)৛कțϭåЋ 9�৛-țϭ(ޡ ßׇ֨ࣃߊ޶"(4-3
կЋ३२গॿ�Șڃʶޓ�ϗЕޓތڗĲϗЕ〉ٔއī֨կة৛MĲǧn³ׇةҘīۉ)ݿމƜ
ޡ)৛कțϭ(އތ 4-4)৛ǖøāҘٍঋʚॳ�ǬডৈআٔҬҟƹӊӲƴׇॳॅ৛ۘ-țࣃߊß
ׇկة�२ρࢭƣकțे؄ϣेǖø৛ο२nט৛ɏॏǝӾ�ӲҟƹÀЋЈǨׇҟ֨֨կկة

Ĳρࢭ৛ÀЈ३ׇָ҃ʢ͠ρ�৛؅ȕӾ�ӲåՅߨ-कț׈ГͶऋßҟ֨֨կ�ƻǏ֨կߤ

Шώन৛ۅαϏ��ƻǏׇࣃߊ�٭ޓއßёџœݳއĲϗЕ〉¹އ�կޡ)ة 4-5)৛կॅةƀ
 �چ

 
 ߨ߇.3
еƞƤėī"޶ԾĹǬԒӾҲá̰˃ׇ̥Ĺࣘ׬Ҳ̲ذƤ˃৛˒֬ϏƤҏׇࣺࠪۘ˃̥/

еƞŀƤ৛ҀƤࠠ1OmīЕԄ॓Ҳׇ̲ذĹǬԒӾ֩֨ҷɹ޴Ǻ֑ࠄ৛"޶ҟ֑֬ٿCׇе

ƞĞࡓهŌņlϏеƞē֑هCׇӣҟҷ৛̥ࡱīЕҟٿέӔӔƹन߾ذɏ৛ҟӸp̟�Å৛

ҟӸׇ࡞࠲�mϚЏMࡘԾ"ׇɚҙͣࣖƻǏMpªҟԲӷ৛ȹʢё३ׇƻǏ+ࡱɔęƻ%࢛

ׇŋݶ৛˒ڜϗΞϭKҟÝɽޙࡴׇئ৛ࡱ٤еƞǬƥҟٿ৛ ۤеƞŀƤׇŅݴƻǏ৛߁ҫ

ҟӸׇ࠲�Ŵी৛]ँβʡβׇٛϐޙ৛ɽѐׇׄ׍ܘɠ৛ࡘѐhԾ࠱ϏޢӬ৛֑CƻǏǨÝ

֪Ϗ॓ҋ৛࡜Џ�ƕ̟ ǰ۷ڞβٛۘԖЋࡓƴ±छׇࣛׄ޹ò৛דçƻǏ࢘ÕԾؘ@ΗЋ৛
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¿Hå҆ҟÝЉ̰ٞ֓৛ܗЕַ߅Ј࣢ׇוҟٿėƹƻǏ"֬޶ҟÝЉ޿यɽhࡒ̰ٞف৛q

ΞЕַ߅Ƽߌ%ޙШ/߁৛ҟÝЉ޿यɽhדفçٞࡒ 36 �ƻǏ৛Ǩρ̀؞�Ծ॓ҋ৛॓ҋ
ЋځçǬד�ԾؑǤ�Հঘ(तॳ)Ĳɐρদॳ޶" 6Ҩܗҷɹࡲ͸৛¿ॖҟӸ׈nܑϏеƞǬ
ƥ৛¼Ҩ Ћ¹ҨГ̀؞�ҟӸ࢘ÕnܑǬɱӾ৛ԾЕߤַ߅ШׇƻǏѤف৛ݶڪ 10-16(Ӧƻ)
Ĳ 10-19(Ǭƭ܅ƻ)৛ĻǧͶऋׇݶڪ Г׈çדnܑǬƥ৛Ҁ��ƻǏٸچҟӸ(Ǐƻڂ)11-20
Ķ̀؞Ý֪৛ЕߤШͶѤׇړС�֑ׄёџœݳއĲϗЕ〉¹އ�կة৛ˏĿ۷8࡭ƻǏϚЏ

Ћ̀॓؞ҋ৛ӫҨٔ॓ҋhԾɎܔկ٧ةĒ৛˒Յʷ¶nӸƕҀĶߤШƻǏׇկेةԾƀߤ৛

Ļǧ�ώन৛Еַ߅Mޙࡴ٭ޓއͶѤ৛۷ͧւׇ֨կĿ۷�ɣ࢘Õɏƴ֨կ৛ΞֹƤ@؄ޡ৛

Ҩ ̟ЋϚЏșֲׇ॓ҋկة৛įەеƞƜȵ޶ࢫԦƤࠚφʤַٞ֓࣪߅Ǐ֨̏ߤШ(2009)ߤ
ШړС৛¿ߤШׇ 24�ƻǏ ࣃߊßď͚तॳ�ܻॳ�Ǭ़জ�ইॳ�ӆক�Ő࢙ॳٔ॓ҋד
ѡॳॅ৛ㄧЋٶड़फ़ĸতĲ३२গॿٔӾӔ̨ƻǏׇī֨կة৛ेߎ؄Ǩկ̟ࢄ۷̟ةҀƻǏ

֟Ǔ৛ܲ۷ŹøÝ֪৛̨࢘ߎÕɓ¿īܗҷɹׇړࡲƻǏ۷޹òhԾկةy۰Ý֪৛̥ԾyӸ

 ˠhԾГnĿ۷ׇޙࡴҟ֨կկةy۰޹òƾƤ� 
еƞŀƤׇҟ֬ٿϏɽѐׄɠɽʬРـ৛ƣϚЏۂ'֟Ǔyׇ̋߼߷�ǨĶßʭҟͱαҩ

Ч৛࡙CEʐۣۧࢁӂҤЧʭҟӔ¶ҷɹׇ1O৛ƣЕ¹ַׇ߅țߤШړСĤे؄৛6оҷɹ

ǨρѤڜفҷɹҟࠠ͠ρߑXݴ׈Ϗҟࠠʁׇն「৛े؄Ŀ۷șƣࣗЏ˲ׇҤЧ৛̥Ծҟ֨կ

ш˺ׇǛö৛ƣकțϭࡉǨׇ࣭कåĿ۷ࢩأ/ҤЧկৠ֨կߤׇוШړС৛Ǩρҷɹ�Ӳկ

׬ß३२গॿ�ŀԵࣃߊȺ৛ࠂЈԾוկ֨ف�Ǩ৛¿ MɏॏǝӾ�ӲׇѤࢭɐ�ρأρة

ঀĲۈԒॳٔī֨ॳॅ৛MĲȘڃʶޓ�ϗЕޓތڗĲϗЕ〉ٔއī֨ॅޓއ৛े8֨࡭؄կ

ƣҟࠠ�kׇ֟Ǔ EҢ˖֨ș৛ŮͶѤւĵׇϗЕޓތڗĲȘڃʶޓ¿֭ҏ׈ϣे《Ч়ܫ

�ϣկࠠ৛KޡҀҟ२Ŀ۷ІЋद˱ғ˲ׇҩЧ৛एГ̥҇ࡱ;৛]αࣿɍ֨կ२ׇˈऱåГ

ɣϏ¹�ӊ׈ޓʶڃĲȘޓތڗßׇϗЕࣃߊ৛+Ģ߶Ҁҟƹ֨կșӒׇǛö�Ļ�ώन৛ר

Ӳկة৛̥Ց˒ष࣭ӛȠĒʚ֨৛ʚ̥֨ࣗڜ˒ÅƔԀܓ�Ӳ֨Ӓ৛ߤШѤėׇҷɹݭړࡲ׈

؀ӛƹ৛े؀ݭ؄ėƹԾ8֨࡭կׇ޶ࢫƔԀʨࡿ৛ܲՅ߼ڠֹࢄ৛8࡭ҟƹׇӊӲ֨կɉՅ

ӂȨ̥֨ӒŁׇ˛֟� 
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% 4-1. �(�����'�$� 
 
 
 
 
 
 
 
 
 
 
 
 
 
&: RPI�������*�(1�3�6�10)-��),�% �)�� 
 
  

�

�
�

(��)
�
�

(��)
���

(��)
���

(��)
����

(��)
����

(���)
����

(���)
���

(��)
���

(��)
�	�

(��)
�	�

(��)

��(0/00) 0 0 0 0 0 25 0 0 0 0 0
pH 8.32 7.8 8.71 8.5 8.30 7.36 8.24 7.52 8.03 7.69 7.82
DO 6.90 6.9 9.2 6.2 6.20 5.40 5.00 6.80 5.2 6.05 2.00
BOD (mg/L) 10.59 5.00 4.18 5.17 4.84 15.95 18.70 9.69 7.59 4.96 11.70
SS (mg/L) 9.00 15.00 9.00 24.00 22.00 71.00 18.00 67.00 18.00 20.00 14.00
NH3-N

 (mg/L) 6.7 12.45 0.435 0.4 0.435 2.3 0.33 5.2 1.63 0.445 5.45
DO(�� ) 1 1 1 3 3 3 3 1 3 3 6
BOD(�� ) 6 3 3 6 3 10 10 6 6 3 6
SS(�� ) 1 1 1 3 3 6 1 6 1 1 1
NH3-N(�� ) 10 10 1 1 1 6 1 10 6 1 10
����RPI 4.5 3.75 1.5 3.25 2.5 6.25 3.75 5.75 4 2 5.75
���� Bad Bad Good Bad Medium Very Bad Bad Bad Bad Good Bad
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% 4-2. �(���+�'�$� 

 
 
 
 
 
 
 
 
 
 
 
 
 
&: RPI�������*�(1�3�6�10)-��),�% �)�� 
 
 
  

�	
���

(��)
���

(��)
���

(��)
���

(��)

���

(��)

���

(���)

���

(���)
���

(��)
���

(��)
���

(��)
���

(��)

�
(0/00) 0 0 0 0 0 0 20 0 0 0 0
pH 8.40 8 9 8.8 8.30 8.6 8.40 8.10 7.8 8.20 8.50
DO 4.00 4.9 4.3 5.1 4.60 3.70 7.00 5.10 3.9 4.30 5.30
BOD (mg/L) 5.58 5.97 15.93 14.79 0.59 2.75 6.43 3.18 2.31 1.38 5.04
SS (mg/L) 31.00 21.00 15.00 13.00 19.00 14.00 149 17.00 33.00 15.00 16.00
NH3-N

 (mg/L) 0.73 3.7 0.28 0.29 0.16 0.29 2.2 3.55 2.15 0.64 0.99
DO(�� ) 6 3 6 3 3 6 1 3 6 6 3
BOD(�� ) 6 6 10 6 1 1 6 3 1 1 6
SS(�� ) 3 3 1 1 1 1 10 1 3 1 1
NH3-N(�� ) 3 10 1 1 1 1 6 10 6 3 3
���
RPI 4.5 5.5 4.5 2.75 1.5 2.25 5.75 4.25 4 2.75 3.25
���� Bad Bad Bad Medium Good Medium Bad Bad Bad Medium Bad
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% 4-3. ���!	�"���'�$� 

 
&.Shannon-Wiener’s diversity index(H’)%#�����/Shannon-Wiener’s evenness index(E)%#

���� 
 
 
 
 
 
  

 	(��/%�) ���

(��)
���

(��)
+/�

(��)
+/�

(��)
�0


�(��)
�0
�

(���)
�0
�

(���)
���

(��)
���

(��)
���

(��)
���

(��)

�* �Grapsidae 
"�* Varuna litterata 2 4
��#)* Eriocheir japonicus 1

.$'  Palaemonidae ���' Macrobrachium nipponense 4
(& �Cambaridae ���(& Procambarus clarkii 2 3
4 �Cyprinidae 2153 Rhodeus ocellatus 3

0 2 0 1 3 0 1 0 0 0 0
0 3 0 4 9 0 3 0 0 0 0

0.64 1.1
0.92 1.0

� ��,(S)
�-(N)

Shannon-Wiener’s diversity index (H’)
Shannon-Wiener’s evenness index €

�	 (��/%�)
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% 4-4. ���!	�"�+�'�$� 

 
&.Shannon-Wiener’s diversity index(H’)%#�����/Shannon-Wiener’s evenness index(E)%#

���� 
 
 

(
(��//�)

�"

(�!)

�"

(��)
6;"

(�!)
6;"

(��)
�=�"

(�!)
�=�"

(���)
�=�"

(���)
��"

(�!)
��"

(��)
&�"

(�!)
&�"

(��)
J@(  Cichlidae ��@ Oreochromis sp. 2 1
D(  Cyprinidae ?>GA Rhodeus ocellatus 9

	#%B Tanakia himantegus 2
*F(  Lutjanidae ��*F�@ Lutjanus russellii 1

9+*F�@ Lutjanus argentimaculatus 1
E(  Mugilidae 
ILC Chelon macrolepis 1
.H(  Poeciliidae <+@ Gambusia affinis 4 5
F(  Sparidae K�F Acanthopagrus schlegelii  1

'�4(  Ampullariidae'�4 Pomacea canaliculata 8

20(  Cambaridae ���20 Procambarus clarkii 2
�5(  Grapsidae ��,35 Eriocheir japonicus 3 2 3

�+�5 Varuna litterata 2 8
:-1(  Palaemonidae �� 1 Macrobrachium nipponense 1 11 3 3

2 2 1 1 5 4 0 3 1 0 2
11 3 2 1 26 14 0 11 3 0 2

0.59 0.64 1.32 1.06 1.07 0.69
0.85 0.92 0.82 0.76 0.97 1.00

$)��7(S)
�8(N)

Shannon-Wiener’s diversity index (H’)
Shannon-Wiener’s evenness index €

�
 (��//�)
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ř 4-5. eiÓððãĀŧ½ĥ» 

 

Y": ƒ/É 

10-16
(��)

10-19
(����)

11-20
(���)

��� Gobiidae ����� Rhinogobius giurinus 1 7 13
���� Palaemonidae �
�� Macrobrachium nipponense 1 0 3

2 1 2
2 7 16

�� (��/��) �� (��/��)

��
	�(S)

�	�(N)
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^ 4-2. Óů RPI�§ť���sŧ½ĥ»Ċ�^� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

^ 4-3. Óů RPI�§ť��Ɨsŧ½ĥ»Ċ�^� 

 

  

��

��

�	

���

��


���


���

���

���

���

�

��

�

��

��G1
��G2
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^ 4-4. Ö�Óððã�èaƫƜĊ^ 
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4.3.3 Ùd-ŊĈ�3ðãĀŧ½ 

¦SRÆĖŊĈ�3ðãĀŧ½ĥ»ƜĊ(^ 4-5)Ʈ�Ɠ=úðã5µ 8+CãƇƮF�Ŵ

ƟCãƇ(�ŜáŒŬƛ)�ĚĴCãƇ(�ŜáŐŖƛ)�ïĚCãƇ(�ŜámÐƛ)�­œCã

Ƈ���CãƇ�Ġ�CãƇ�ÂüCãƇN>ĦĵCãƇƮ5Šµ 44ċSŠ 1537ƒú�Ã

ðããď�6
$³m§úáïĚCãƇúðã(33%)Ʈ6É?á­œCãƇ(29%)Ʈ�į$�

µðã§ƀú 60%��Ʈ8?áĚĴCãƇ(23%)NŴƟCãƇ(14%)Ʈ6� 4+CãƇðãƀ

zƮnĞ0J 1%Ʈ\Ê·hX�Ŝ�ïĚCãƇ�­œCãƇ�ĚĴCãƇNŴƟCãƇŻ

Ř:¹ŢŨ� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

^ 4-5. ŊĈ�3ðãĤ�:�^�(+Ɵ§Ư�$ù:Ï)� 

 

1. ïĚCãƇ 

ñ«ïĚCãìµ:ƛŮ¨µƋƮÈĢä�ŵƖO��
¬ĆƮ\ÊãďŻŘƆvĽċú

ĘġƮ`mÆ��§ªƙ?ŞÎ+ċá�+ãďŻŘ:¹��sŧ½ĥ»ƜĊ(ř 4-6)Ʈ5ţƄ

= 12 ċúïĚCã(mÐƛ)ãďƮ6
ņƣœÿ(Phyllodocida)µ 4 +ċƮĪƧœÿ(Sabellida)

µ 3+ċƮ$³múċ§ÿĤ��RÆĖ�øê
�#ß"NnÞ G1
ß"�ţƄ= 7-8+

ãď§³mƮ§ƀ��nÞ G2#ß"ú 39+Ɵ§³mƯmÆ��§ªƙƮ³ƠúÌô��§

`øêú
#ß"�ãď:�³ábE�Ɨsŧ½ĥ»ƜĊ(ř 4-7)Ʈ5ţƄ= 15ċúïĚC

ã(mÐƛ)ãďƮĀŵ«�sĥ»ƮƗsz�VÕŗċƮm�őœċ�ņƣœċ�ÙĎœċN

�ÐōċƮ6
ņƣœÿµ 4+ċƮĪƧœÿµ 3+ċƮ$³múċ§ÿĤ��Ɨs�nÞ G1

����

�; 220; 
14%

����

�; 348; 
23%

	���

�; 505; 
33%

����

�; 443; 
29%

����

�; 3; 0%

����

�; 10; 
1%

�
��

�; 5; 0% �
��

��; 3; 
0%
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ţƄ= 10+ċ§³mƮ6ÉáÔŀú
�#ƮnÞ G2
NnÞ G1ú
ß"ú 8+ċ�§ƀ

��nÞ G2
ß"ú 43+Ɵ§³mƯmÆ��§ªƙƮ³ƠúÌô��§`nÞ G1ú
N

#ß"Ʈøê
ß"ãď:�³ábE� 

Rß"(Ơ�
�#)úðãĀ�¶¬ƜĂ=µävãďƮ�Ìô�NãďbE��â¬Ɯű

DƮ�ĩŮ¨Ōí
:ß"Ʈ¦SRÆĖãďŮšoř 4-8ƮRÆĖúƗsãď§ÿ¬Ɯm«

�sƮðã+Ɵ§�¬ƜŵmƮ:;á 179N 326++ƟƮ�ŷµ4,ú�ôƮÌô�NbE

��§?¶µ�Ɨsú�ôƮ�s°øêNnÞ G1�Ɨs°nÞ G1NnÞ G2ţƄ=³mú

ãď§N§ƀ� 

ãďĤ�ªƙƮ�s°RÆĖïĚCã$³m§úãďĤ�
þĀTƮnľ�³�Ŝ�ć

Õŗċ�ĢÕŗċNÕŗċĘ 3+ċ�$Ï(³nƮƗs°ƮƌøêÆĖlƮ6�ÆĖû�m

Ʃœċ$³nÏ(Ʈ8?áƭ�œċNćÕŗċƮƜĊïĚCãúÏ(ũCQķĿsĚ�µƊƮ

øêÆĖ?�ņƣœċ�$Ï(³n� 

 

2. ­œCãƇ 

T«ïĚCãƮñ«­œCãìµ:ƛŮ¨µƋƮÈĢä�ŵƖO��ŵ
¬ĆƮ\Êã

ďŻŘƆvĽċúĘġƮ`mÆ��§ªƙ?ŞÎ+ċá�+ãďŻŘ:¹��sŧ½ĥ»Ɯ

Ċ(ř 4-9)Ʈ5ţƄ= 4 ċú­œCãƮ6
�Ń­œÿ(Golfingiiformes)µ 2 +ċƮ$³mú

ċ§ÿĤ���Ôt
�#ß"Nøê
ß"�ţƄ= 4+ċ§³mƮ§ƀ��nÞ G2#ß

"ú 34+Ɵ§³mƮ6ÉTánÞ G2úƠß" 25+Ɵ§ƯmÆ��§ªƙƮ³ƠúÌô�

�§`ÔtNøêú
ß"ƮP�Ôŀ
ß"ãď:�³ábE�Ɨsŧ½ĥ»ƜĊ(ř 4-10)Ʈ

�ţƄ= 4ċú­œCããďƮ�ţƄ=úċ;Ŀ�sĀT�ƗsnÞ G1�ţƄ=úċ§³

zƮƠN#ß"0ţƄ= 1+ċ;Ʈ§ƀ��nÞ G2Ơß"ú 99+Ɵ§³mƯmÆ��§ª

ƙƮ³ƠúÌô��§`ÔtNøêúƠß"ƮÔŀNøêúƠß"ãď:�³ábE� 

Rß"(Ơ�
�#)úðãĀ�¶¬ƜĂ=µävãďƮ�Ìô�NãďbE��â¬Ɯű

DƮ�ĩŮ¨Ōí
:ß"Ʈ¦SRÆĖãďŮšoř 4-11Ʈnľ�RÆĖúƗsãď§ÿm

«�sƮƗsðã+Ɵ§�¬ƜŵmƮ:;á 150N 293++ƟƮnĞµ4,ú�ôƮÌô�

NbE��§?¶µ�Ɨsú�ôƮ�s°ÔtNøê�Ɨs°nÞ G2NÔŀţƄ=³mú

ãď§N§ƀ� 

ãďĤ�ªƙƮ�s�ŧ½ĥ»ƜĊƮƌÔtÆĖlƮ6�ÆĖĤ�ù:Ï³Ơúûáā

ę­œċúðãƮ�$ù:ÏnĞ` 60%��Ʈ6
nÞ G1NnÞ G2R$ 80%N 96%ƮÔ

tÆĖ?�¼ş­œċJ³nÏ((47%)ƮĀT«�sƮƗsƌÔtÆĖlƮ6�ÆĖĤ�ù

:Ï³Ơúûáāę­œċúðãƮ�$ù:ÏnĞ` 60%��ƮÔtÆĖ��¼ş­œċJ

³nÏ((62%)ƮƜĊÔtÆĖ­œCãƇĤ�úä�� 
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3. ĚĴCã(òÍƛ) 

�sŧ½ĥ»ƜĊ(ř 4-12)Ʈ5ţƄ= 5ċ 5ďúĚĴCãƮûáŖƛĤ�Ʈ6
�nÞ

G1
ß"Nøê
#ß"ţƄ= 3+ďƛ³mƮ§ƀ��nÞ G1
ß" 25++Ɵ§³mƮ

�ŜáycyĀ�ŖƮmÆ��§ªƙƮ³ƠúÌô��§`øêú
#ß"Ʈ6ÉánÞ G1


ß"ƮbE��§\ám§ß"Æƫû0ţƄ= 1Ľ 2ďƮ�§-0/MĮƮ³Ơ§-Ņ`

Ôt#ß"�Ɨs5ţƄ= 7ċ 9ď(ř 4-13)Ʈz�2æſpŖƮm�Ŵò�ĨúłÒÅŐN

ėĸƛ�NƂƬŔ�z>ăçŖN>ÐÍŖƮ6
nÞ G2
ß"ţƄ=³mú 6+ďƛƮ§

ƀ�?�øê#NnÞ G2
ß"ú 47N 45ƒ³mƮƗsĀT�Ŝ¯ycyĀ�Ŗ�ŭéƮ

mÆ��§ªƙƮ³ƠúÌô��§`Ôt#�Ôŀ
NnÞ G1 Ơß"ƮnÞ G2 
ß"ú

ãď:�?³ábE� 

Rß"(Ơ�
�#)úðãĀ�¶¬ƜĂ=µävãďƮ�Ìô�NãďbE��â¬Ɯű

DƮ�ĩŮ¨Ōí
:ß"Ʈ¦SRÆĖãďŮšoř 4-14Ʈnľ�RÆĖúƗsãď§ÿĘ

«�m«�sƮƗsðã+Ɵ§�¬ƜŵmƮ:;á 115N 313++ƟƮnĞµ�,ú�ôƮ

Ìô�NbE��§?¶µ�Ɨsú�ôƮ�s°øêNnÞ G1�Ɨs°nÞ G2NnÞ G1

ţƄ=³múãď§N§ƀ� 

ãďĤ�ªƙƮ�s�ŧ½ĥ»ƜĊƮRÆĖĤ�ù:Ï³ƠúûáycyĀ�ŖƮ�J

Ï(û` 70%��Ʈ�ÔŀÏ(³Ơ(95%)ƮRÆĖ6ÉãďáÜöýŖƯƗsƌ�nÞ G1\

á9ìŵmúėŲƛ¤ũĤ�Ʈ6�ÆĖĤ�ù:Ï³Ơú�ûáycyĀ�ŖƮJÏ` 60%

��ƮPnÞ G1NnÞ G2Ɨs?9ì�ŵmú>ÐÍŖ� 

 

4. ŴƟCãƇ 

    �sŧ½ĥ»ƜĊ(ř 4-15)Ʈ5ţƄ= 9ċ 15ďúŴƟCãƮF�~«m¸ĨúĄƨƮĺ

ŲĨNƕÍĨúŒŬƛƮ6
�nÞ G2#ß"ţƄ= 8+ďƛ§³mƮÔtƠNøê
ß"

?¶÷ìŴƟCãƮ§ƀ��nÞ G2#ß"ţƄ=ú 15++Ɵá³mƮmÆ��§ªƙƮ³

ƠúÌô��§`nÞ G2 #ß"Ʈ6ÉánÞ G1 
ß"ƮbE��§\áž:ß"Æƫú

Rďƛû0ţƄ= 1++ƟƮbE��§ƜĊá 1Ʈ�§-0/MĮ�Ɨs5ţƄ= 10ċ 15

ďř 4-16Ʈ6
Ôŀ
ß"ţƄ=³mú 10 +ďƛƮ§ƀ���Ôŀ
ß"ú 27 ++Ɵ³

mƮţƄ=ŵmúĭĻĄŕƮmÆ��§ªƙƮ³ƠúÌô��§`Ôŀ
ß"� 

    Rß"(Ơ�
�#)úðãĀ�¶¬ƜĂ=µävãďƮ�Ìô�NãďbE��â¬Ɯ

űDƮ�ĩŮ¨Ōí
:ß"Ʈ¦SRÆĖãďŮšoř 4-17Ʈnľ�RÆĖúƗsãď§ÿ

m«�sƮƗsðã+Ɵ§�¬ƜŵmƮ:;á 64 N 156 ++ƟƮnĞµ�,ú�ôƮÌô

�NbE��§?¶µ�Ɨsú�ôƮ�s°nÞ G2NnÞ G1�Ɨs°ÔŀNnÞ G2ţƄ

=³múãď§N§ƀ� 

    ãďĤ�ªƙƮ�s�ŧ½ĥ»ƜĊƮÔtÆĖñ«ðãƀ0 3++ƟƮŵ
7�ĬƮ6

�ÆĖĤ�ù:Ï³ƠúďƛƮ`ÔŀáƈĺŎƮnÞ G2 áIĜÐĳŎƮnÞ G1 Nøêá
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øƐØŎƮƗsĤ�ù:Ï³Ơúďƛ`nÞ G2á¢ÝđŎ^ 4-13Ʈ6�ÆĖûáĲ¾ƞĹ

ŏ� 

 

5. ŢŨ 

ŊĈ�ŜñÍåëîŊňñ6ƃGúżčħ�ģ´gõ���ƮĿ�ŁëîĈ
Tú¯Ŋ

Ĉ��ú°Ɖ�ƮĥÄŵáƢ¥Ʈ��úrƏmƮ<«6�5ððãÃ�ųŉƮŊĈ�3Qķ

ŋŉŤmúðã!KƥząĒƮ�(2013)Ę�±Ɓx¿]ŊĈ�3ðãŻŘŧ½ƮţƄ=mÐ

ƛ�­œ�HŲÿ�ĘŲÿĘnƛãďƮ!m§¶Ɔv=ďú:ƛƎ}Ʈ6
ž:ãďŪ�Ŀ

Ĥ�úũG�©ĿaƫNsĚµƊƮİ³�ŜúĤ�ãďámÐƛƮ·ŠóÀ?ţƄ=ŴƟC

ãƇ�ĚĴCãƇ�ïĚCãƇ�­œCãƇ�Ę 8+ƇƮ44ċSŠŰż 50ďúŊĈ�3ð

ãƮFUvÃ«ĈƟ3úĲ¾ƞĹŏ�ƪŎĘ�ºŬƛƮĔÁ«ĈƟ3úmÐƛN­œ�NQ

�ŹČCúycyĀ�ŖĘŖƛãďƮƜĊƑŉ`ař	ðãīıúmÆ�Ʈ`ďƛN§ƀũ

GªƙƮń:ŴƟCãƇ�ĚĴCãƇ�ïĚCãƇ�­œCãƇĘ[nƛãďŻŘ:¹Ʈn

ľ�`nÞ G2 ÆĖWì³múďƛ§N§ƀƮńŻ�ËS&�µãďƮnÞ G2 âŨ`��

ƗsƮ¬ƜQŝďƛN§ƀ�úŪwä�(^ 4-6N^ 4-7)ƮQķ�řŇnÞ G2ÆĖúð�ĝ

³áu¦NĐv�ãďĤ�ªƙƮĿ�(2013)Ęŧ½ƛ Ʈ³�ŜúĤ�nƛámÐƛ(^ 4-8

N^ 4-9)ƮRĖ�ƉúĤ�ƛ ƮŻ�Ë�m1|�×(multidimensional scaling, MDS)ŻŘ:¹

o^ 4-10Ʈ� 35%úĀ �ŻŘ:īƮQ�=Ĥ�úũG�Ŝ'ļ«sĚú¤ũİĿaƫú�

;ŵâƊ*úĥ»� 

·ŧ½ĥ»ƜĊƮ`řƙ�Ă ÑâðÇúŊĈƮ�3ƑŉmďðãƮ$³m§úáïĚ

CãƮ6É)�á­œCã�ĚĴCã�NŴƟCãĘƮ)·Šóŧ½ĥ»Ʈ�b§ƀÎĕª

ěQŽ 6,738+Ɵ§ƮMĮĀƊ_ƍŧ½ĥ»÷ìśĶƦNĽğĲƕơƤĘƝãƅƚėncã

ďƮ·Šó�÷ìúŸ�Ūwú�3ðãƮQ�ÛáŊĈð�Ɲãƅ�}�Äúfĉ�P�ª

ƙƮ_ƍŧ½úqŠó��µŻŘŊĈ�3Ŗƛúŧ½ƮƔ�Æª×{6¯�ÆÚ�ƔĿ·Š

ó�
ĀT(qŠó�á 10cmƮ·Šóá 20cm)Ʈ�QZŦ£Ož�ĥ»%�ĀMĮƮ4Šó

�ŜQ%áÏxúãďáycyĀ�ŖNÜöýŖƮ§¡ħŶ áÎĕªěúðãƀƮq�Š

ó«®(�)sycyĀ�Ŗ�bá 240 � 371(inds/m3)Ʈk(à)sá 739 � 916(inds/m3)ƮÜöý

Ŗá 100 �  213(inds/m3)N 166 �  334(inds/m3)Ʈ·Šó®(�)sycyĀ�Ŗá 592 � 

556(inds/m3) Ʈk(à)sá 1600 � 1716(inds/m3)ƮÜöýŖá 146 � 189(inds/m3)N 313 � 

293(inds/m3)ƮƜĊ`k(à)s°ŊĈ�3Ŗƛðãƀû¬ƜjAƮİ·Šó���§ƀûƠ«

qŠó�ƮQķúL\F�ŖƛÃ�Ú�
T�ź�ú�ôƮP�ªƙñž�§¡Q÷ì.�

-n«�b-ƮµQķ\áŊĈ3ēƉ:�ú�ôƮA�ŖƛQķúīıúìūƮź��Æĥ

»
TƮ�ŤƘŜ±nú�ÆB@ƀ��ŚÆ·ú�ô� 
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� 4-6. �l4�_Y��)¥FzD(]u�Y¯)� 
 

�  �  �  �  �  �  �  O+ �  �  �  �  O� �  �  �  �  $W G2 �  �  �  �  $W G1 �  �  �  �  a[ �  �  
e� (�>/�>) �  n� (�>/�>) �  » � 
 % �  » � 
 % �  » � 
 % �  » � 
 % �  » � 
 % 

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  
kP�e Eunicida �  kP�n Eunicidae �  �  �  �  �  �  1 �  1 10% �  5 2 12 29% �  �  5 �  16% �  1 4 4 20% 

�  �  �  yP�n Lumbrineridae �  �  3 4 41% �  2 �  1 15% �  3 2 1 9% �  �  �  5 16% �  1 6 2 20% 

P�e Nereidida �  P�n Nereididae �  1 �  1 12% �  3 �  �  15% �  1 4 6 17% �  1 2 �  10% �  4 7 1 27% 

�  �  �   �n Syllidae �  �  �  �  �  �  �  1 �  5% �  1 1 4 9% �  �  1 �  3% �  �  �  1 2% 

�½�e Phyllodocida �  �P�n  Glyceridae �  �  �  2 12% �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

�  �  �  ¡P�n Goniadidae �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  1 �  3% �  �  1 �  2% 

�  �  �  #Á�n Polynoidae �  �  1 �  6% �  �  1 1 10% �  2 5 4 17% �  �  8 5 42% �  �  4 �  9% 

�  �  �  ®Á�n  Sigalionidae �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  1 �  �  2% 

}¿�e Sabellida �  2M�(�)n Sabellariidae �  �  �  1 6% �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  1 1 4% 

�  �  �  }¿�n Sabellidae �  2 �  �  12% �  1 3 �  20% �  �  �  �  �  �  �  2 �  6% �  �  �  �  �  

�  �  �  Å	�n Serpulidae �  �  �  2 12% �  �  �  4 20% �  �  �  12 18% �  �  �  �  �  �  �  1 2 7% 

�Å	e Terebellida �  �Å	n Terebellidae �  �  �  �  �  �  �  �  1 5% �  �  1 �  2% �  �  1 �  3% �  �  2 1 7% 

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

Yp=-£(S) �  2 2 5 7 �  4 3 5 8 �  5 6 6 7 �  1 7 2 8 �  4 8 7 10 
=«-£(N) �  3 4 10 17 �  7 5 8 20 �  12 15 39 66 �  1 20 10 31 �  7 26 12 45 

Shannon-Wiener’s diversity index (H’) �  0.64 0.56 1.47 �  �  1.28 0.95 1.39 �  �  1.42 1.62 1.57 �  �  0 1.62 0.69 �  �  1.15 1.84 1.79 �  

Shannon-Wiener’s evenness index (E) �  0.67 0.50 0.82 �  �  0.81 0.70 0.79 �  �  0.79 0.83 0.79 �  �  ** 0.79 0.56 �  �  0.71 0.85 0.88 �  

¤ÇShannon-Wiener’s diversity index(H’)�m"�-&x9=ÈShannon-Wiener’s evenness index(E)�m��59=�**:¦?«�§ÆB�©��C�»���



�;KX�{���c=�
� 20cm*20cm*20cm r@ �c=«� 
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� 4-7. �l4�_Y�³)¥FzD(]u�Y¯)� 
 

�  �  �  �  �  �  �  O+ �  �  �  �  O� �  �  �  �  $W G2 �  �  �  �  $W G1 �  �  �  �  a[ �  �  
e� (�>/�>) �  n� (�>/�>) �  » � 
 % �  » � 
 % �  » � 
 % �  » � 
 % �  » � 
 % 

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  
��e Echiuroidea �  ��n Echiuridae  �  �  �  1 2% �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

kP�e Eunicida �  kP�n Eunicidae �  �  �  2 4% �  �  7 4 15% �  1 7 4 16% �  10 4 3 23% �  �  2 6 17% 

�  �  �  7M�n Flabelligeridae �  �  1 �  2% �  �  �  �  �  �  1 �  �  1% �  �  �  1 1% �  �  �  �  �  

�  �  �  yP�n Lumbrineridae �  7 2 1 18% �  1 �  �  1% �  1 �  �  1% �  1 1 1 4% �  1 �  1 4% 

P�e Nereidida �  P�n Nereididae �  10 �  2 21% �  3 3 1 10% �  �  2 �  3% �  12 3 1 21% �  �  1 5 13% 

�  �  �   �n Syllidae �  2 �  �  4% �  �  2 �  3% �  1 1 1 4% �  �  �  �  �  �  2 �  �  4% 

�½�e Phyllodocida �  ¡P�n Goniadidae �  �  �  �  �  �  �  �  �  �  �  �  2 �  3% �  �  2 1 4% �  �  �  �  �  

�  �  �  �½�n Phyllodocidae �  �  �  �  �  �  �  �  1 1% �  �  1 �  1% �  �  �  �  �  �  �  �  �  �  

�  �  �  #Á�n Polynoidae �  6 9 4 34% �  4 8 18 41% �  13 27 4 59% �  9 5 9 31% �  5 2 13 42% 

�  �  �  ®Á�n  Sigalionidae �  �  1 1 4% �  �  �  �  �  �  �  �  �  �  �  �  �  1 1% �  1 �  �  2% 

}¿�e Sabellida �  2M�(�)n Sabellariidae �  �  �  �  �  �  �  1 �  1% �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

�  �  �  }¿�n Sabellidae �  �  �  1 2% �  1 2 1 5% �  1 �  �  1% �  �  2 2 5% �  �  �  �  �  

�  �  �  Å	�n Serpulidae �  2 3 0 9% �  1 1 7 12% �  �  2 4 8% �  2 �  1 4% �  3 �  4 15% 

To�e Spionida �  To�n Spionidae �  �  �  �  �  �  �  �  5 7% �  �  �  �  �  �  �  1 �  1% �  �  �  �  �  

�Å	e Terebellida �  �Å	n Terebellidae �  �  1 �  2% �  �  1 1 3% �  �  1 �  1% �  �  1 2 4% �  �  �  2 4% 

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

Yp=-£(S) �  5 6 7 11 �  5 8 8 11 �  6 8 4 11 �  5 8 10 11 �  5 3 6 8 
=«-£(N) �  27 17 12 56 �  10 25 38 73 �  18 43 13 74 �  34 19 22 75 �  12 5 31 48 

Shannon-Wiener’s diversity index (H’) �  1.44 1.40 1.79 �  �  1.42 1.77 1.55 �  �  1.04 1.28 1.29 �  �  1.35 1.91 1.92 �  �  1.42 1.06 1.53 �  

Shannon-Wiener’s evenness index (E) �  0.89 0.78 0.92 �  �  0.88 0.85 0.75 �  �  0.58 0.61 0.93 �  �  0.84 0.92 0.83 �  �  0.88 0.96 0.85 �  

¤ÇShannon-Wiener’s diversity index(H’)�m"�-&x9=ÈShannon-Wiener’s evenness index(E)�m��59=�»���

�;KX�{���c=�


� 20cm*20cm*20cm r@ �c=«� 
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� 4-8. �l4�_Y��)¥FzD(]u�Y¯)Æ��X�{� 
�  �  �  �  �  �  O+ �  O� �  $W G2 �  $W G1 �  a[ 

e� (�>/�>) �  n� (�>/�>) �  � ³ �  � ³ �  � ³ �  � ³ �  � ³ 
�  �  �  �  �  �                

��e Echiuroidea �  ��n Echiuridae  �   1             

kP�e Eunicida �  kP�n Eunicidae �   2  2 11  19 12  5 17  9 8 
�  �  �  7M�n Flabelligeridae �   1      1   1    

�  �  �  yP�n Lumbrineridae �  7 10  3 1  6 1  5 3  9 2 
P�e Nereidida �  P�n Nereididae �  2 12  3 7  11 2  3 16  12 6 
�  �  �   �n Syllidae �   2  1 2  6 3  1   1 2 
�½�e Phyllodocida �  �P�n  Glyceridae �  2              

�  �  �  ¡P�n Goniadidae �         2  1 3  1  

�  �  �  �½�n Phyllodocidae �      1   1      20 
�  �  �  #Á�n Polynoidae �  1 19  2 30  11 44  13 23  4 1 
�  �  �  ®Á�n  Sigalionidae �   2         1  1  

}¿�e Sabellida �  2M�(�)n Sabellariidae �  1    1        2  

�  �  �  }¿�n Sabellidae �  2 1  4 4   1  2 4   7 
�  �  �  Å	�n Serpulidae �  2 5  4 9  12 6   3  3  

To�e Spionida �  To�n Spionidae �      5      1   2 
�Å	e Terebellida �  �Å	n Terebellidae �   1  1 2  1 1  1 3  3  

�  �  �  �  �  �                

Yp=-£(S) �  7 11  8 11  7 11  8 11  10 8 
=«-£(N) �  17 56  20 73  66 74  31 75  45 48 

Shannon-Wiener’s diversity index (H’) �  1.71 1.87  1.97 1.85  1.77 1.42  1.69 1.87  1.97 1.68 
Shannon-Wiener’s evenness index (E) �  0.88 0.78  0.95 0.77  0.91 0.59  0.81 0.78  0.85 0.81 

¤ÇShannon-Wiener’s diversity index(H’)�m"�-&x9=ÈShannon-Wiener’s evenness index(E)�m��59=���c=�
� 20cm*20cm*20cm r@ �

c=«� 
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� 4-9. �l4�_Y��)¥FzD(A��Y¯)� 
 

�  �  �  �  �  �  �  O+ �  �  �  �  O� �  �  �  �  $W G2 �  �  �  �  $W G1 �  �  �  �  a[ �  �  

e� (�>/�>) �  n� (�>/�>) �  » � 
 % �  » � 
 % �  » � 
 % �  » � 
 % �  » � 
 % 

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

gtA�e Aspidosiphoniformes �  gtA�n Aspidosiphonidae �  �  3 6 28% �  5 2 5 75% �  23 8 33 96% �  �  4 �  80% �  1 8 8 57% 

6�A�e Golfingiiformes �  6�A�n Golfingiidae �  �  3 3 19% �  �  �  �  �  �  �  �  1 1% �  �  �  1 20% �  1 2 �  10% 

�  �  �  E¢A�n Themistidae �  �  5 10 47% �  �  3 �  19% �  2 �  �  3% �  �  �  �  �  �  �  4 �  13% 

µ�A�e Phascolosomatiformes �  µ�A�n Phascolosomatidae �  �  1 1 6% �  �  �  1 6% �  �  �  �  �  �  �  �  �  �  �  2 4 �  20% 

�  �  �  �  �  �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ 

Yp=-£(S) �  0 4 4 4 �  1 2 2 3 �  2 1 2 3 �  0 1 1 2 �  3 4 1 4 

=«-£(N) �  0 12 20 32 �  5 5 6 16 �  25 8 34 67 �  0 4 1 5 �  4 18 8 30 

Shannon-Wiener’s diversity index (H’) �  ** 1.27 1.14 �  �  ** 0.67 0.45 �  �  0.28 ** 0.13 �  �  ** ** ** �  �  1.04 1.27 ** �  

Shannon-Wiener’s evenness index (E) �  ** 0.91 0.82 �  �  ** 0.97 0.65 �  �  0.40 ** 0.19 �  �  ** ** ** �  �  0.95 0.92 ** �  

¤ÇShannon-Wiener’s diversity index(H’)�m"�-&x9=ÈShannon-Wiener’s evenness index(E)�m��59=�**:¦?«�§ÆB�©��C�»���



�;KX�{���c=�
� 20cm*20cm*20cm r@ �c=«� 
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� 4-10. �l4�_Y�³)¥FzD(A��Y¯)� 
 

�  �  �  �  �  �  �  O+ �  �  �  �  O� �  �  �  �  $W G2 �  �  �  �  $W G1 �  �  �  �  a[ �  �  

e� (�>/�>) �  n� (�>/�>) �  » � 
 % �  » � 
 % �  » � 
 % �  » � 
 % �  » � 
 % 

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

gtA�e Aspidosiphoniformes �  gtA�n Aspidosiphonidae �  6 4 2 21% �  2 2 48 66% �  73 14 8 74% �  2 1 8 73% �  2 4 1 58% 

6�A�e Golfingiiformes �  6�A�n Golfingiidae �  4 2 �  10% �  �  �  9 11% �  �  1 1 2% �  �  �  �  �  �  1 �  �  8% 

�  �  �  E¢A�n Themistidae �  11 23 2 62% �  1 5 8 18% �  24 3 �  21% �  �  3 �  20% �  1 1 �  17% 

µ�A�e Phascolosomatiformes �  µ�A�n Phascolosomatidae �  2 2 �  7% �  �  1 3 5% �  2 3 �  4% �  �  1 �  7% �  2 �  �  17% 

�  �  �  �  �  �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ 

Yp=-£(S) �  4 4 2 4 �  2 3 4 4 �  3 4 2 4 �  1 3 1 3 �  4 2 1 4 

=«-£(N) �  23 31 4 58 �  3 8 68 79 �  99 21 9 129 �  2 5 8 15 �  6 5 1 12 

Shannon-Wiener’s diversity index (H’) �  1.22 0.84 0.69 �  �  0.64 0.90 0.90 �  �  0.65 0.97 0.35 �  �  ** 0.95 ** �  �  1.33 0.50 ** �  

Shannon-Wiener’s evenness index (E) �  0.88 0.61 1.00 �  �  0.92 0.82 0.65 �  �  0.59 0.70 0.50 �  �  ** 0.87 ** �  �  0.96 0.72 ** �  

¤ÇShannon-Wiener’s diversity index(H’)�m"�-&x9=ÈShannon-Wiener’s evenness index(E)�m��59=�**:¦?«�§ÆB�©��C�»���



�;KX�{���c=�
� 20cm*20cm*20cm r@ �c=«� 
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� 4-11. �l4�_Y��)¥FzD(A��Y¯)Æ��X�{� 
 

�  �  �  �  �  �  O+ �  O� �  $W G2 �  $W G1 �  a[ 

e� (�>/�>) �  n� (�>/�>) �  � ³ �  � ³ �  � ³ �  � ³ �  � ³ 

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

gtA�e Aspidosiphoniformes �  gtA�n Aspidosiphonidae �  9 12 �  12 52 �  64 95 �  4 11 �  17 7 

6�A�e Golfingiiformes �  6�A�n Golfingiidae �  6 6 �  �  9 �  1 2 �  1 �  �  3 1 

�  �  �  E¢A�n Themistidae �  15 36 �  3 14 �  2 27 �  �  3 �  4 2 

µ�A�e Phascolosomatiformes �  µ�A�n Phascolosomatidae �  2 4 �  1 4 �  �  5 �  �  1 �  6 2 

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

Yp=-£(S) �  4 4 �  3 4 �  3 4 �  2 3 �  4 4 

=«-£(N) �  32 58 �  16 79 �  67 129 �  5 15 �  30 12 

Shannon-Wiener’s diversity index (H’) �  1.20 1.04 �  0.70 0.98 �  0.21 0.74 �  0.50 0.73 �  1.14 1.12 

Shannon-Wiener’s evenness index (E) �  0.87 0.75 �  0.64 0.71 �  0.19 0.54 �  0.72 0.66 �  0.82 0.81 

¤ÇShannon-Wiener’s diversity index(H’)�m"�-&x9=ÈShannon-Wiener’s evenness index(E)�m��59=���c=�
� 20cm*20cm*20cm r@ �

c=«� 

  



207 
 

� 4-12. �l4�_Y��)¥FzD(u��Y¯)� 
 

�  �  �  �  �  �  �  O+ �  �  �  �  O� �  �  �  �  $W G2 �  �  �  �  $W G1 �  �  �  �  a[ �  �  

n� (�>/�>) �  *� (�>/�>) �  » � 
 �  �  » � 
 �  �  » � 
 �  �  » � 
 �  �  » � 
 �  

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

S¶,/�n Diogenidae �  �:j9,/� Calcinus laevimanus  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  1 �  �  4% 

ª'�n Eriphiidae �  �Zª'� Eriphia ferox �  1 �  �  8% �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �   

^�n Porcellanidae  �  �N1^� Petrolisthes boscii �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  1 1 7% �  �  2 1 11% 

f8�n Sesarmidae  �  - -f8� Nanosesarma minutum 4 4 2 77% �  14 3 4 95% �  10 6 2 75% �  2 19 �  75% �  10 7 5 79% 

7�n Xanthidae �  U`d� Leptodius exaratus �  �  1 1 15% �  �  1 �  5% �  4 2 �  25% �  �  5 �  18% �  �  1 1 7% 

�  �  �  �  �  �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ 

Yp=-£(S) �  2 2 2 3 �  1 2 1 2 �  2 2 1 2 �  1 3 1 3 �  2 3 3 4 

=«-£(N) �  5 5 3 13 �  14 4 4 22 �  14 8 2 24 �  2 25 1 28 �  11 10 7 28 

Shannon-Wiener’s diversity index (H’) �  0.50 0.50 0.64 �  �  0 0.56 0 �  �  0.60 0.56 0 �  �  0 0.66 0 �  �  0.30 0.80 0.80 �  

Shannon-Wiener’s evenness index (E) �  0.72 0.72 0.92 �  �    ** 0.81   ** �  �  0.86 0.81   ** �  �    ** 0.60   ** �  �  0.44 0.73 0.72 �  

¤ÇShannon-Wiener’s diversity index(H’)�m"�-&x9=ÈShannon-Wiener’s evenness index(E)�m��59=�**:¦?«�§ÆB�©��C�»���



�;KX�{���c=�
� 20cm*20cm*20cm r@ �c=«� 
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� 4-13. �l4�_Y�³)¥FzD(u��Y¯)� 
 

�  �  �  �  �  �  �  O+ �  �  �  �  O� �  �  �  �  $W G2 �  �  �  �  $W G1 �  �  �  �  a[ �  �  

n� (�>/�>) �  *� (�>/�>) �  » � 
 % �  » � 
 % �  » � 
 % �  » � 
 % �  » � 
 % 

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

I�n Alpheidae �  �NI� Alpheus edwardsii �  2 �  3 9% �  2 �  �  3% �  �  4 �  6% �  �  1 2 6% �  2 �  3 7% 

s§e Amphipoda  �  s�· Amphipoda sp. �  �  �  �  �  �  �  1 �  2% �  �  1 1 3% �  1 9 16 52% �  �  �  �  �  

S¶,/�n Diogenidae �  �:j9,/� Calcinus laevimanus  �  �  �  �  �  �  �  �  �  �  �  �  4 �  6% �  �  �  1 2% �  �  �  �  �  

^�n Porcellanidae  �  �N1^� Petrolisthes boscii �  �  �  �  �  �  �  �  1 2% �  �  �  4 6% �  �  �  �  �  �  �  1 2 4% 

H(�n Portunidae �  ­Ä� Charybdis hellerii  �  �  �  �  �  �  �  �  �  �  �  1 �  �  1% �  �  �  �  �  �  �  �  �  �  

�  �  �  .�hJ� Thalamita danae �  �  �  �  �  �  �  �  �  �  �  1 �  �  1% �  �  �  �  �  �  �  �  �  �  

f8�n Sesarmidae  �  - -f8� Nanosesarma minutum �  35 9 1 79% �  �  21 29 76% �  10 34 1 63% �  2 2 �  8% �  13 �  35 71% 

7�n Xanthidae �  U`d� Leptodius exaratus �  1 4 2 12% �  4 4 2 15% �  �  1 �  1% �  �  �  7 14% �  5 �  7 18% 

�  �  �  �ML� Luniella pugil  �  �  �  �  �  �  �  �  2 3% �  �  1 9 14% �  �  �  9 18% �  �  �  �  �  

�  �  �  �  �  �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ 

Yp=-£(S) �  3 2 3 3 �  2 3 4 6 �  3 6 4 9 �  2 3 5 6 �  3 1 4 4 

=«-£(N) �  38 13 6 57 �  6 26 34 66 �  12 45 15 72 �  3 12 35 50 �  20 1 47 68 

Shannon-Wiener’s diversity index (H’) �  0.30 0.89 0.92 �  �  0.92 0.53 0.41 �  �  0.52 0.50 0.74 �  �  0.92 0.66 0.80 �  �  0.78  ** 0.59 �  

Shannon-Wiener’s evenness index (E) �  0.33 0.62 1.01 �  �  0.64 0.59 0.57 �  �  0.57 0.90 1.02 �  �  0.64 0.72 1.29 �  �  0.86 0 0.81 �  

¤ÇShannon-Wiener’s diversity index(H’)�m"�-&x9=ÈShannon-Wiener’s evenness index(E)�m��59=�**:¦?«�§ÆB�©��C�»���



�;KX�{���c=�
� 20cm*20cm*20cm r@ �c=«� 
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� 4-14. �l4�_Y�¥FzD(u��Y¯)Æ��X�{� 
 

�  �  �  �  �  �  O+ �  O� �  $W G2 �  $W G1 �  a[ 

n� (�>/�>) �  *� (�>/�>) �  � ³ �  � ³ �  � ³ �  � ³ �  � ³ 

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

I�n Alpheidae �  �NI� Alpheus edwardsii �  �  5 �  �  2 �  �  4 �  �  3 �  �  5 

s§e Amphipoda  �  s�· Amphipoda sp. �  �  �  �  �  1 �  �  2 �  �  26 �  �  �  

S¶,/�n Diogenidae �  �:j9,/� Calcinus laevimanus  �  �  �  �  �  �  �  �  4 �  �  1 �  1 �  

ª'�n Eriphiidae �  �Zª'� Eriphia ferox �  1 �  �  �  �  �  �  �  �  �  �  �  �  �  

^�n Porcellanidae  �  �N1^� Petrolisthes boscii �  �  �  �  �  1 �  �  4 �  2 �  �  3 3 

H(�n Portunidae �  ­Ä� Charybdis hellerii  �  �  �  �  �  �  �  �  1 �  �  �  �  �  �  

�  �  �  .�hJ� Thalamita danae �  �  �  �  �  �  �  �  1 �  �  �  �  �  �  

f8�n Sesarmidae  �  - -f8� Nanosesarma minutum �  10 45 �  21 50 �  18 45 �  21 4 �  22 48 

7�n Xanthidae �  U`d� Leptodius exaratus �  2 7 �  1 10 �  6 1 �  5 7 �  2 12 

�  �  �  �ML� Luniella pugil  �  �  �  �  �  2 �  �  10 �  �  9 �  �  �  

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

Yp=-£(S) �  3 3 �  2 6 �  2 9 �  3 6 �  4 4 

=«-£(N) �  13 57 �  22 66 �  24 72 �  28 50 �  28 68 

Shannon-Wiener’s diversity index (H’) �  0.69 0.66 �  0.18 0.84 �  0.56 1.33 �  0.71 1.37 �  0.74 0.88 

Shannon-Wiener’s evenness index (E) �  0.41 0.36 �  0.09 0.41 �  0.39 0.59 �  0.42 0.68 �  0.38 0.47 

¤ÇShannon-Wiener’s diversity index(H’)�m"�-&x9=ÈShannon-Wiener’s evenness index(E)�m��59=���c=�
� 20cm*20cm*20cm r@ �

c=«� 



210 
 

� 4-15. �l4�_Y��)¥FzD(¨º�Y¯)� 
 

�  �  �  �  �  �  �  O+ �  �  �  �  O� �  �  �  �  $W G2 �  �  �  �  $W G1 �  �  �  �  a[ �  �  
n� (�>/�>) �  *� (�>/�>) �  » � 
 % �  » � 
 % �  » � 
 % �  » � 
 % �  » � 
 % 

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  
M�iÀn Acanthochitonidae �  M�iÀ0  Acanthochitona fascicularis �  �  �  �  �  �  �  �  �  �  �  �  �  1 4% �  �  �  �  �  �  �  �  �  �  
¾�n Arcidae  �  -¾�0 Acar congenita �  �  1 �  33% �  �  �  �  

 
�  �  �  1 4% �  �  �  �  

 
�  �  �  �  �  

°��n Gastrochaenidae  �  °�� Gastrochaena cuneiformis  �  �  �  �  �  �  �  1 2 38% �  �  �  1 4% �  �  1 1 10% �  �  �  �  �  
±Q�n Isognomonidae �  a±Q� Isognomon legumen �  �  �  �  �  �  �  �  �  �  �  �  �  3 13% �  �  4 1 25% �  �  �  5 50% 
¹�n Muricidae �  �1� Reishia clavigera �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  2 10% �  �  �  1 10% 
L��n Mytilidae  �  �G¸�� Botula silicula �  �  1 1 67% �  �  �  1 13% �  1 �  2 13% �  �  1 3 20% �  2 �  1 30% 
�  �  �  ~�i� Lithophaga malaccana �  �  �  �  �  �  1 �  �  13% �  1 1 1 13% �  �  1 �  5% �  �  �  �  �  
�  �  �  Ãi� Lithophaga teres �  �  �  �  �  �  �  �  �  �  �  �  �  1 4% �  �  �  �  �  �  �  �  �  �  
�  �  �  ¬i� Lithophaga zitteliana  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  1 �  5% �  �  �  �  �  
�  �  �  �wM�� Trichomusculus semigranata �  �  �  �  �  �  �  �  �  �  �  1 �  5 26% �  �  �  3 15% �  �  �  �  �  
�  �  �  M��0 sp. Trichomusculus sp. �  �  �  �  �  �  1 �  �  13% �  2 1 �  13% �  �  �  �  �  �  �  �  �  �  
Â�n Pholadidae �  <Vq� Parapholas quadrizonata �  �  �  �  �  �  �  �  �  �  �  �  1 �  4% �  1 1 �  10% �  �  �  �  �  
��n Turbinidae �  \� Lunella coronata �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  1 �  �  10% 
v�n Veneridae �  b�v� Irus mitis �  �  �  �  �  �  �  �  1 13% �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  
�  �  �  �E�i� Petricola divergens �  �  �  �  �  �  �  �  1 13% �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

�  �  �  �  �  �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ 

Yp=-£(S) �  0 2 1 3 �  2 1 4 7 �  4 3 8 11 �  1 6 5 9 �  2 0 3 5 
=«-£(N) �  0 2 1 3 �  2 1 5 8 �  5 3 15 23 �  1 9 10 20 �  3 0 7 10 

Shannon-Wiener’s diversity index (H’) �  0 0.69 0 �  �  0.69 0 1.33 �  �  1.33 1.10 1.86 �  �  0 1.58 1.51 �  �  0.64 0 0.80 �  

Shannon-Wiener’s evenness index (E) �  ** 1.00 ** �  �  1.00 ** 0.96 �  �  0.96 1.00 0.89 �  �  ** 0.88 0.94 �  �  0.92 ** 0.72 �  

¤ÇShannon-Wiener’s diversity index(H’)�m"�-&x9=ÈShannon-Wiener’s evenness index(E)�m��59=�**:¦?«�§ÆB�©��C�»���



�;KX�{���c=�
� 20cm*20cm*20cm r@ �c=«� 
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� 4-16. �l4�_Y�³)¥FzD(¨º�Y¯)� 
 

�  �  �  �  �  �  �  O+ �  �  �  �  O� �  �  �  �  $W G2 �  �  �  �  $W G1 �  �  �  �  a[ �  �  
n� (�>/�>) �  *� (�>/�>) �  » � 
 % �  » � 
 % �  » � 
 % �  » � 
 % �  » � 
 % 

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  
¾�n Arcidae �  ¼¾� Barbatia lima �  �  �  2 8% �  �  �  �  �  �  3 �  �  8% �  �  �  �  �  �  �  �  �  �  

���n Chamidae  �  %3R���  Chama pacifica �  �  �  �   
�  �  1 �  2% �  �  �  �   

�  �  �  �   
�  �  �  �   

°��n Gastrochaenidae  �  °�� Gastrochaena cuneiformis  �  �  2 1 12% �  �  5 3 15% �  �  2 �  5% �  �  �  4 17% �  �  �  3 23% 

±Q�n Isognomonidae �  a±Q� Isognomon legumen �  1 2 1 15% �  1 3 �  8% �  �  1 �  3% �  �  1 �  4% �  �  �  1 8% 

¹�n Muricidae �  �1� Reishia clavigera �  �  �  �  �  �  �  �  1 2% �  �  1 �  3% �  �  �  �  �  �  �  �  �  �  

L��n Mytilidae �  �G¸�� Botula silicula �  3 5 3 42% �  �  7 5 23% �  1 �  1 5% �  1 6 2 38% �  1 �  4 38% 

�  �  �  �´²L�� Hormomya mutabilis �  1 �  �  4% �  1 1 2 8% �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

�  �  �  ~�i� Lithophaga malaccana �  �  1 �  4% �  �  2 9 21% �  �  5 1 23% �  �  �  3 13% �  1 �  1 15% 

�  �  �  �wM�� Trichomusculus semigranata �  �  �  �  �  �  �  1 �  2% �  �  �  �  �  �  1 1 �  8% �  �  �  �  �  

�  �  �  M�� sp. Trichomusculus sp. �  1 3 �  15% �  �  1 3 8% �  �  �  �  �  �  �  �  1 4% �  �  �  �  �  

°��n Pholadidae �  Â� Jouannetia cumingii �  �  �  �  �  �  �  �  3 6% �  �  1 1 5% �  �  �  2 8% �  �  �  �  �  

Â�n Pholadidae �  <Vq� Parapholas quadrizonata �  �  �  �  �  �  �  1 �  2% �  2 12 8 55% �  �  1 �  4% �  �  �  1 8% 

��n Turbinidae �  \� Lunella coronata �  �  �  �  �  �  1 �  �  2% �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

v�n Veneridae �  b�v� Irus mitis �  �  �  �  �  �  �  1 �  2% �  �  �  �  �  �  �  1 �  4% �  �  �  1 8% 

�  �  �  �E�i� Petricola divergens �  �  �  �  �  �  �  �  1 2% �  �  1 �  3% �  �  �  �  �  �  �  �  �  �  

�  �  �  �  �  �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ �  �  �  �  |£ 

Yp=-£(S) �  4 5 4 7 �  3 10 8 14 �  3 7 4 9 �  2 5 5 9 �  2 0 6 6 
=«-£(N) �  6 13 7 26 �  3 23 27 53 �  6 23 11 40 �  2 10 12 24 �  2 0 11 13 

Shannon-Wiener’s diversity index (H’) �  1.24 1.48 1.28 �  �  1.10 1.99 1.85 �  �  1.01 1.43 0.89 �  �  0.69 1.23 1.52 �  �  0.69 0 1.59 �  

Shannon-Wiener’s evenness index (E) �  0.90 0.92 0.92 �  �  1.00 0.86 0.89 �  �  0.92 0.73 0.64 �  �  1.00 0.76 0.94 �  �  1.00 ** 0.89 �  

¤ÇShannon-Wiener’s diversity index(H’)�m"�-&x9=ÈShannon-Wiener’s evenness index(E)�m��59=�**:¦?«�§ÆB�©��C�»���



�;KX�{���c=�
� 20cm*20cm*20cm r@ �c=«� 
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� 4-17. �l4�_Y�¥FzD(¨º�Y¯)Æ��X�{� 
�  �  �  �  �  �  O+ O� $W G2 $W G1 a[ 

n� (�>/�>) �  *� (�>/�>) �  � ³ � ³ � ³ � ³ � ³ 

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  
M�iÀn Acanthochitonidae �  M�iÀ0  Acanthochitona fascicularis �  �  �  �  �  1 �  �  �  �  �  
¾�n Arcidae  �  -¾�0 Acar congenita �  1 �  �  �  1 �  �  �  �  �  
¾�n Arcidae �  ¼¾� Barbatia lima �  �  2 �  �  �  3 �  �  �  �  
���n Chamidae  �  %3R���  Chama pacifica �  �  �  �  1 �  �  �  �  �  �  
°��n Gastrochaenidae  �  °�� Gastrochaena cuneiformis  �  �  3 3 8 1 2 2 4 �  3 
±Q�n Isognomonidae �  a±Q� Isognomon legumen �  �  4 �  4 3 1 5 1 5 1 
¹�n Muricidae �  �1� Reishia clavigera �  �  �  �  1 �  1 2 �  1 �  
L��n Mytilidae  �  �G¸�� Botula silicula �  2 11 1 12 3 2 4 9 3 5 
�  �  �  �´²L�� Hormomya mutabilis �  �  1 �  4 �  �  �  �  �  �  
�  �  �  ~�i� Lithophaga malaccana �  �  1 1 11 3 6 1 3 �  2 
�  �  �  Ãi� Lithophaga teres �  �  �  �  �  1 �  �  �  �  �  
�  �  �  ¬i� Lithophaga zitteliana  �  �  �  �  �  �  �  1 �  �  �  
�  �  �  �wM�� Trichomusculus semigranata �  �  �  �  1 6 �  3 2 �  �  
�  �  �  M��0 sp. Trichomusculus sp. �  �  4 1 4 3 �  �  1 �  �  
°��n Pholadidae �  Â� Jouannetia cumingii �  �  �  �  3 �  2 �  2 �  �  
Â�n Pholadidae �  <Vq� Parapholas quadrizonata �  �  �  �  1 1 22 2 1 �  1 
��n Turbinidae �  \� Lunella coronata �  �  �  �  1 �  �  �  �  1 �  
v�n Veneridae �  b�v� Irus mitis �  �  �  1 1 �  �  �  1 �  1 
�  �  �  �E�i� Petricola divergens �  �  �  1 1 �  1 �  �  �  �  

�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  
Yp=-£(S) �  2 7 6 14 10 9 8 9 4 6 
=«-£(N) �  3 26 8 53 23 40 20 24 10 13 

Shannon-Wiener’s diversity index (H’) �  0.64 1.64 1.67 2.22 2.1 1.53 1.94 1.87 1.17 1.59 

Shannon-Wiener’s evenness index (E) �  0.92 0.84 0.93 0.84 0.91 0.7 0.93 0.85 0.84 0.89 

¤ÇShannon-Wiener’s diversity index(H’)�m"�-&x9=ÈShannon-Wiener’s evenness index(E)�m��59=���c=�
� 20cm*20cm*20cm r@ �

c=«� 
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­ 4-6. �×ʞȦąOǽǭ°�Ɨȸ�ǭȰř̌�Ȱ́řZú­� 

 

 

 

­ 4-7. ̰×ʞȦąOǽǭ°�Ɨȸ�ǭȰř̌�Ȱ́řZú­� 
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­ 4-8. �×ʞȦąOǽǭɬɵɑĭȍZƪ­�

 
­ 4-9. ̰×ʞȦąOǽǭɬɵɑĭȍZƪ­� 

 

 

­ 4-10. ʞȦąOǽǭɬɵÈJëćZſ­͜(Q1:�×͜Q2:̰×)� 
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4.3.4 DNAǽ�ƌȥ͚Barcode)Zſ 

1.ZſɒƁ 

ǽ�ƌȥZſş̶͜øÚĭ 118:ǽǭƗŹÛĄ͜ų�ʲǱ��ǻɃpǭ̚�Ūʨpǭ

̚Ȏ˘ʽ͜6ơĄ[ɒƁȎZſ͂Ȩ(­ 4-11�­ 4-12)DNAĄ[ʉCɖŹȎɒƁ°“ȫ”Ȏ

̧ðʉZſɒƁȕȼ�͜ȀŠº¨˘śĉȎ˘ś̌!	˝͜ŸɽŨȤZ^Y	�ñ͜*°ʷ

ɟ̞8Ƙ
�ʴ˃ÈƗŹʉº¨ĉ
ǶŶȎĄ[Ȏñ
ŶŨ͂Zɬ͜�ɽ#ʭʗ	�ñ͜ɲ


�Ÿő̓Š NCBIº¨ĉ
�MetabarcodingȎZſɒƁ�ʼɁYʞȦ�ǏȸȎąOǽǭÈ

ƗĦ�$ȭ̈űɞZſ͚rarefaction curve analysis͛ƝʶŹƞȎŀƗ�ÛĄ͚­ 4-13͛͜�Ɨ

͗ȎǭȰʸǏ<ȏ$˺ųÊ<͜ŔŹƞŀƗȎƗŹǋćŭ˝ÉȎ�$ǭȰʷɟ̞8˓ÞćȎ

PDļřƝʶ͚­ 4-14͛͜Ʃ:Ɨ͗°	�Ȏǜ+͜ȕäȎ PDļř�	ȕ�͎͜ǜ+ǡİŶ

ǜ+
ļřų,͜ʭȨȋǶȎǭȰÈǡŹɈɖȕ˫Ȏǽǭ�°,ǜ+̣�ƯÙÇ͜T"±

͗Ȏ PDļř³>,�
ǜ+ʯÊǛ G1Ȏ PDļřų͎�T"±͗
ǜ+˟,ǜ+Ȏļřȕ

˫�ȌǴŘ͍ɲʻ PDļřȯǡ>,͜*P̃ǏȸŭƴŶ͂ʗ÷ȇȎ(Kruskal-Wallis, p> 0.1)�

$ǭȰ³rćļřƝʶ͚­ 4-15͛͜°	�ǜ+
͜ȌǴȎǭȰ³rćȏƪT"Ǐȸ͎͜T

"ǏȸȎǭȰ³rć�ƴŶËÊȎ÷^�*ŭÎƁ$Pǜ+3Ȗ͜ȌǴȎǭȰ³rćƪ˛Ư

ÙŶ͂ʗ�Ȏ÷ȇ (Kruskal-Wallis, p < 0.05)�ÆH-Ñɍļř͚­ 4-16͛�͂Ȩ
,ǜ+ȎÈ

ƗĦƪ͎ǜ+͎�̣�°͎ǜ+�,ǜ+ÊǛ G1ȎÈƗĦˤ,͜$Pǜ+3Ȗ͜˲�:Ɨ

͗ȎÈƗĦ�Ǣ͂ʗ÷^ (Kruskal-Wallis, p> 0.1)�°˲�:ļř
͜ƯÙȸOİŀȎƗŹƣ

ȇć°�ǜ+Ȏ÷ȇćȏˤT"Ɨ͗Ê�˲�ɽŭ¨ǡƯÙȦ͍OǪ́ˤÊ͜ɲ˴ĭ�ŀƗ

÷ȇ� 

�:Ǐȸ
͜ʞȦąOǽǭɬɑĭ�Ǣ͂ʗ÷ȇ͚PERMANOVA, p>0.1͛�ǣɲǜ+ŭė

̸ɑĭ÷^Ȏ�¨�­ 4-17ŭP̃Ɨ͗Ȏ�ĈƕZſ͚PCoA͛͜	ˍŭ¢:Ǐȸ͎͜ǜ+Ȏ

ɬɵɑĭˤǡȕ)͜ɲ
ǜ+˟,ǜ+ȎǽǭɑĭdǢŨ͂Z^� 

 

2.Ř�ʾˍ 

ǭȰŹȫØǡ�̹ǽǭȟȴȎ̊ʲºȧ͜6ȔeCɖŹƻøâ�́Ƕǽǽǭɔ�ãñ

Ȏ���ĎƔYǽǭȎǘv­ː͜ *°��	ŨȤĮɩ�ȎǮģ�͜ !Ŷ˃È�Ě̍ǎȎ̯̾͜

éT°¹ʪǽĪȓǏĮˊƅŮ͜$CɖŹƻ̘Ȱ	ƟɳŮɳö͜TƠȤĦ6˚Š ¡ä	�

ǭȰŹȎɘ͌�ǥˏć͜ŔˊƅɒƁ�ɽŴ¨	� ̘Ȱɲ˴ĭˈ÷�ǽ�ƌȥ DNA�Z

Ò́ǒȎZſdĭǡŹȟȴȎ̊ʲ˦-�͌ˎöU͜ǽ�ƌȥɽ˦n̠, ǡ̘Ȱˈ÷͜�

�$�ŮÊ̌˶ʪ	�ǭȰȎˊƅ͞*ǽ�ƌȥȎ2ǿ�̡Š˘śĉǈʘȎǭȰ͜ÎŶŸțǭ

Ȱ͜�̳6˚CɖŹƻ3ˎŨ˘śȎƠȤĦ�ȀŠȔe�Ǣ%/̏äʞȦ˶ʪąOǽǭǽ�

ƌȥȎȟȴˊƅ͜äŠ�ɽˊƅ`ȎǭȰ�Ŷ˃ÈŸț͜ŹʼȆěɨ!̳̅�CɖŹ3Ďȷ

ÚŘǽ�ƌȥ˘śĉ�ŹʼȆƊǱ��ȍ͈:ǭȰ:͍Ȏ DNA ƌȥǫƧ͜ǈʘˢ͍pǭ̚�

Ƀɸpǭ̚�ǻɃpǭ̚�Ūʨpǭ̚ȿƮǽpǭ͜ȔeǻɃpǭ̚(Èƫ́)�Ūʨpǭ̚͜
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	Ɵº¨˘śĉ
ǭȰřǈʘ̌ç͜TǮģ̯$ȃÛĮɩ�̘͜ÛȕȈ	ũ�Ʃ::͍ɘɑɥ

�Ɨě!9ȄỄZȎǽǭ͍͜sĺų�ʲȎ�̃�͍ɃǮģ͜�$ʉĹǤĎƜ͜°ěɨĄ[

ƪäě�V�Ɨ͜��ƪäȤˇǭȰ͜��˕ǲĄ[˘ʽɔº¨˘śĉ���ş̶͜T"ǭȰ

éTǉƮ�ǽǽǭİǱ�Ȏ˘ś͜�0ǡǉƮɈ°±ǭǭȰº¨˘śĉ͜0ǡŸ3ǭȰɂǸĮ

ĠɺȎ̊ʲ�ɯ� 

�d͜ MetabarcodingȎZſɒƁ͂ȨʞȦƗȸǽǭɑĭȎȇ�͜ °ǭȰ˓ć�ǭȰ³rć�

ǭȰÈƗĦŠ�ˊƅƗȸ�̝�ǢŨ͂÷ȇ͜*ʉǜ+͎,Ŷ̞�ơʉŹˊƅ$CɖˊƅŀƗ

şƻǱ�Ȏ˘ʽdŶİ	�͜T÷˞Ȏ�¨�ɽǡ metabarcoding ĝ`ȎǭȰȰ́ƪCɖˊƅ

şƻ́ʲ˓Þ�˲ ƞCɖƻˊƅ`ȎǭȰȰ́ǡɷȘ�ʴ�ˢ͍pǭ͜ ȁƨ́͜ Èƫ́�Ūʨ�

* Metabarcoding�$ĝ`ŲÈˤæ¶ĮǢƻɷȘ˩ˏȎąOǽǭ͜4Îƙʁ́͜ȹ˝́ȿ�

Ȕeǽ�ƌȥȎÛĄ́°Ļɨ˶ʪ
͜Ěº¨˘śĉˤÚŘě͜7�$ä metabarcoding Ȏɒ

Ɓ˶ʪ˫�ƢˆɐȎǭȰZſ� 
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­ 4-11. $ COIǽ�ƌȥÛĄİʰŪʨpǭ̚Ɉʷɟ̞8Ƙ�  
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­ 4-12. $ COIǽ�ƌȥÛĄİʰǻɃpǭ̚ DNAʷɟ̞8Ƙ­�  
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­ 4-13. İŶƗŹȎȭ̈űɞZſ͚rarefaction curve analysis͛͜BYǡȌǴ͜YSǡƯʊ͜

YAǡƯÙ͜Mǡ
ǜ+͜Hǡ͎ǜ+� 

 

 
­ 4-14. �Ɨ͗Š	�ǜ+Ȏ PDļř�  
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­ 4-15. �Ɨ͗Š	�ǜ+ȎǭȰ³rćƪˤ� 
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­ 4-16. �Ɨ͗Š	�ǜ+ȎÆH-Ñɍļř� 
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­ 4-17. PƗ͗Ȏ�ĈƕZſ͚Principal Co-ordinated Analysis, PCoA) �ơǡ unweighted 

unifrac PCoA� 
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4.4 ɒˍ 

ĕŘŹÒʼȆ�̹ɒƁȎ˘ʽ͜Ƥɍ$�ɒˍ: 

1.ŹÒʼȆˊƅ°̃Zƶõˊƅ`ţŹɕʦʩ�ÔɌĐʩ�ţŹƸʥȿüƭǽǃǭȰ͂͜

ȨʞȦŭƉ¬�±̊ʲƶõ
QAǀǑǽǭĥÛɘ˸Ȏǆò±Ė͜ ŭ˲�ǀǑǽǭÚĭǽǃ�

Ȏ̊ʲ̞~͜ʞȦȎȠÃ�åʇǽǭċ˹
Ş͜˴ĭ�ǑǭȰǇÌ� 

2.ÊǛ G2xʞȦOƍǽǭ°�Ɨȸ
UŶų͎ǽǭƣȇć�˓ć͜ 
ƾNÊǛ G2xȎæ

ͅÄǔ͜�Ǒ�UŶų͎ȎǽǭÈƗĦ͜sĺ͎͍͑͐ȿ�̞ƾȎŨŪ�ǽǭȰ͜�sĺţŹ

ɕʦʩ�ÔɌĐʩȿQAǀǑȎǽǭ͜ǣɲ͜æͅÄǔ�Ǒ�̶ʄƱƃ�ƍ±ȠÃȎ̫̓͜Ʊ

Ʈ�ƶ�ƍ±ȎȠÃ͜âė̸ƾNʞȦȎƮ˙͜˴ĭʞȦǽĪȎʬŊ� 

3.ƾNʞȦȎǔǄUŶ̙ŷĦȎƲƃ͜ŃǏ�ɽʉ�ǑƱƃǭĿŒŶ̞͜éT°�×͜ɩ

çȭ̈0ǿ͜ƱƃǝćŲ͎͜äʞȦÂmŲÊȎė̸� 

4.�Ǒ¸ÀÈŶȈ±íƭƭǽǃp͜È_ǿǡ͇Ʀ�&̜µ̐͜˲�¸À$ƶõ�Ê²Ę

ơ˵ɒ͜ĭǡ�ǉƮƮɈ̝ȎɃ͗͜°Ũů_ǿȎºȧ�͜Į�ǿŠ9ɺ̃Z�ǽǭȰ͜ĭǡ

ƶõƮǽǭɬɵȳÛȎ5Ĭ3ǒ 

5.ʞȦąOǽǭɉ̓Ŷ 8̚ 44ȫ 50Ȱ$�͜ų�ʲǡÈƫ́�Ūʨ�ȁƨ́͜ÿ³ř̌

�˺ƩȷşɆŶ 6,738:ǽǭ:͍͜ÈƗĦ˻͎˸˸�Śǲİ½å͜ŭɛɧʞȦǽĪɈ̈́ǭ̖

ąðȎºȧ� 

6.ŹʼȆøǱ�ʞȦąOǽǭ�ƶõ�ǽǭȰSʼ 118 ::͍Ą[͜˲�ZÒ˘ʽ�Ņ5

ʆº¨˘śĉ0ǡěɨ̏äæ¶ǢʀƏpǭÎÈƫ́�Ūʨȿ́ɬ˶ʪÈƗĦȟȴȎ̊ʲ˘

ś͜ �Ů�ŭŐĻʞȦǭȰÈƗĦ�T̊ʲƍ±Ȏˎŋ�Ņ5â3±şœĆĮȩx˶ʪĠɺŮ

Ȱǒ˿��ȫØ6ŋ̀͞CÈƗĦ metabarcoding ZſɒƁdX͂ǶŶŹØ˘ʽ!Ŷ˃ÈŸ

ʮˀ̓˸�ńˬ˸ȎŝȰ°ʞȦȦ͍OƍĨ� 
Ȁ̀CÈƗĦ˘śȚʺ͜ʞȦȎOƍpǭÈƗĦ˻͎˸$ǶŶ¶Ī˘śİɽńˬȎř̌͜ɲŲ

͎˸˸�Śǲİˀ˥͜˲�ÈƗɲ͙ÊŢɬŐĻʗʞȦ°ǽĪɈ̈́ǭ̖ąðȎ̞̔ʁʌ͜�Ů

ʞȦ�ŭƉ¬ʈ±ǆ̥QAǀǑǽǭȎĥɘˠĜ͜ Ņ5�ǔǄ�Ǒɵʕíƭüƭǽǃ_ǿȎ̄

¯ǭȰ͜ɛɧʗCɖ��ɎǾƑ�ǣɲ͜Ȕe˲�ǔǄƠ˽�`Ʊƃƍ±ȠÃȎÑɿ͜ƱƃȎ

Ʈ͍ƾNʞȦx͜ â̠,ʞȦȎǽǾk�̟ɓQAǀǑǽǭȎ˾Ğ͜ ˴ĭ�ǑǽǭÈƗĦ̠,͜

Ř:Ǆ·ȎǽĪF<ņĒ�
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4.5 ̻ŷŕȐ 

1. �̌vŕȐ͝ 

ļƕ̹Ȕ ¥+ 
 

̻ŷȔƕ à̩˺ĭ 
ŃpPª˪żǃvVǽȩxř ȩx 1 2 

g˴êƑƚŴř   5 5 

ûpĀć˪Ƒ�˪ż&̜š˷ ƞ  ƞ 100 500 

ÚĭƉ¬§:ǔǄƮɈğ�Ǒʆʞ

ȦȎąOǭȰˊƅ˘ś 
ƌ 4 5 

ʞȦ̞ɶ�ǉƮƮɈƶõ�¸À�Ʈ

ǽpǭǭȕˊƅ 
ƌ 4 5 

ʞȦȦxąOpǭȕˊƅ ƞ 2 2 

ʞȦOƍǭȰǽ�ƌȥZſ Ĵ 4 4 
̄¯ʉƭǽ_ǿƮǽǽǭǭȰŢɬ]
Û 

Ĵ 4 4 

 

2.T"œɀŕȐĮ	�̌vŕȐ͝ 

(1) Ȕƕ:ȤˇƉ¬§:ǔǄƮɈğ�ǑʆʞȦȎąOǭȰ�ĎȷÈƗĦ˘ś� 

   ˺ĭ: øȤˇ(�:ǔǄƮɈ)� 

(2) Ȕƕ:ȤˇƉ¬§:ǔǄƮɈğ�ǑʆʞȦǭȰ�ɬɵ�Ůȵ˒v� 

   ˺ĭ: øȤˇ(�:ǔǄƮɈ)� 

(3) Ȕƕ:$ȫØ˘śǡ6ŋŁʾ͜ŁʾǔǄƮɈɂǸ�ʞȦǽĪɈ�̞ɶ͜Ďȷ9ɺȎº

ȧ˘ś� 

 ˺ĭ: øʛȀƮ˙�QAǀǑǽǭ˘ś̖͜ɒ�ŁʾƮɈ�ʞȦǽĪɈȎ̞Ɉ� 

(4) Ȕƕ:˄Û̄¯ƮǽǽǭǮʌǭȰ͜ĎȷĠɺ�˘ǒɂǸȎȫØřŋ� 

 ˺ĭ: øˀ̓řȰ�ǽƮǽǽǭ͜�Ņ5ǭȰº¨Ą[˘ʽ͜�?Ÿ3˘ǒɂǸ�ɯ� 

(5) Ȕƕ:g˴ȩxǮʌǾƑǽǭ˘ǒǾƑ͜ɘǧǧ˴ȩxǾƑ�͗͜g˴Þ͖ȩx̓˔�

˯˸͍͌Ǘƻ͜ÎŗȞʢ�Ľʍʣ͜$�ǻÁŖɺȩxǽĪʺˉ� 

˺ĭ:ø˶ʪǻÁŖɺȩxǽĪʺˉ� 
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��ȌǴʆʸ̷ŝîʞȦÊ¶ǆʞ�ƨǯǵǹʞÈƗĦˊƅ$Ďȷ˸

�ȩxäʞȦǆʞ_ǿ�ȫØ˘ś 

Ňʲ 

Ɖ¬ʞȦŭ$ƨǯǵǹʞǡ�ʲĎȦǽǭİĖĭȎȦ͍͜ �ŭȔeøțȎǶǽʞȦǽĪɈ

ʵƖ͙ÊȎǆòɞ͜ǈʘƉ¬ùÊ¬x�ʸ̷x�ŝîx�ûȎǆòɞɊ 27 R̉͜T
ŵ

¨ ǡ̛ȋʉöƑƱƃ�`¦̊ȎȠÃ͜ȔeDÕ|̂ȌǴʆʸŝUŶˤǡ@ĊȎʞȦ�ɱɮ

ˁˋ˘ś͂Ȩ˸��˽˪żŴ2ǿƉ¬ʞȦÊ¶ǆʞ5̈́ǿĮȅǬǿ˱͜ *ȕ̞2ǿşďèŸ

$ȫØşď̌v�ŔŹʼȆ̻ʼ°ȌǴʞȦ�ÊǛʞȦ͚ÊǛ G1�ÊǛ G2͛�ʸŝʞȦ͚Ư

ʊ�ƯÙ͛S�:ǜ̝û,ǜ+Ɨ͗͜2ǿ DNAǽ�ƌȥ͜Zſ 200:$�Ê¶ǆʞƗŹ͜

ɇǓ�ʺƉ¬ȌǴʆʸŝ	�x·ʞȦÊ¶ǆʞ�ƨǯǵǹʞʞȰÈƗĦ͜ $ş7ŹʼȆ®̦

?˶�Ƣěɨ˪ż2ǿˁˋ˘śİ̳�ĳàǽĪȫØřŋ͜âŶnŠœĆʉƭș�ʺʉ̊ʶʞ

ȦǽĪ9ɺ͜�ŶnŠěɨ˪żVǽ�ʵh� 

ŹȟȴøŠ 2018Ā 4 ŵ͚ Ɖ¬ʞȦ�ƯÙ�Ưʊ�ÊǛ G2�ÊǛ G1�ȌǴƨǯǵǹʞ�

tuǯÊ¶ʞ�T"Ê¶ʞ́�Ȟ̚�ƨǯǵǹʞ͛� 2018Ā 7ŵ͚Ɖ¬ʞȦ�ƯÙ�9ǽ�

ÊǛ G2�ȌǴ�ƨǯǵǹʞ�Ȟ̚�ƨǯǵǹʞ Ú͛ĭŀƗ͜ T
ŘǸY 601:ƗŹĄ[͚ Ɖ

¬ʞȦƨǯǵǹʞ 371:�Ɖ¬ʞȦtuǯÊ¶ʞ 23:�Ɖ¬ʞȦT"Ê¶ʞ́ 11:�Ȟ̚

ƨǯǵǹʞ 196:͛͜�ĕŘ 248:ƨǯǵǹʞ� 227:ɴƨʞŚǲĄ[� 

ɘ DNA ǽ�ƌȥZſ͜�
ĕŘ˸ęøțƨǯǵǹʞȕ̞ psbA �ɴƨʞȕ̞ rbcL Ą

[͜ƪäěȋǶƨǯǵǹʞŶ 24:Ȱ́͜ɴƨʞŶ 4:Ȱ́�ɼɾʞ 4Ȱ͜�Ç͜6 DNAǽ

�ƌȥ�ĖĪZſ͜�ɘĕŘ�Śǲƪäě͜\ƢȋǶƉ¬ʞȦŶ 16 ȰT"Ê¶ʞ́�ə�

ZſɒƁ͜Ɖ¬ʞȦ±x�SȋǶ 48ȰÊ¶ʞ́͜T
sĺ 2: 2018Āŝȋʭñ͜3: 2018

ĀŝȋʭȰ� 3:ʈǠȎŝˀ̓Ȱ͞ʉ˸�ˊƅŚǲȕƪ͜Źƞˊƅ
Ɖ¬ʞȦǆʞŝˀ̓ų

È˺ 35 Ȱ�6ɖʼZſɒƁ͂Ȩ͜	�þŎȮćȎĢƍ±́¶�±Ǹ+ɪňŶ	�Ȏƨǯǵ

ǹʞɬʕɑĭ͜�˴êǰǮȎƉ¬ʞȦǽĪɈ� 
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5.1 Ąʻ 

5.1.1 ŌʺƳ¤̾ 

1. ȚʺƉ¬ȌǴ�ÊǛʆʸ̷ŝî�ûʞȦ°Ŭ×�Ê¶ǆʞ�ƨǯǵǹʞʞȰÈƗĦ� 

2. ĎȷƉ¬ʞȦÊ¶ǆʞ�ƨǯǵǹʞȎʞȰȫØ̘Û�ȱ͜$ş7Ź®̦?ǡȩxˁ

ˋİ̳˘ś͜$�ʺ˸��˽ȩxä	�Ê¶ǆʞ�ƨǯǵǹʞȦ͍Ȏ_ǿǯƺ� 

 

5.1.2 ʼȆȔƕ 

    1. PȮȔƕ͝ 

°Ź�͜ǵǹʞñŠɋʞ̚�ȗɋʞɜ�ǵǹʞ�ɜ͜ŭ�ɬUŶɏȲȣ̇̑ɽk
ɽ

ÉĎƔǽǭȦ͍ȎǆǁÊ¶ʞ͚́Steneck 1986͛�°Ř:ǆǁÊ¶ɋʞʞȰÈƗĦ
͜ǵǹ

ʞ.ŶɊ10%ȎʞȰÈƗĦ͂͜Ȩǵǹʞŭ�ɬÈƗĦ˓ÞȎɋʞ́ɬ͚Yoon et al. 2016͛�

ƇŋTÇ̃¶Ī͜ ǵǹʞ�ÊʇxZǡQȰ¶Ī́¶͜ Z^ǡŶɃǵǹʞ�ǢɃǵǹʞ�T
͜

ȕˤŠǢɃǵǹʞ͜ŶɃǵǹʞ¨ʞ͍ƥ�ěũ�`ǅŊȠȢ͜TǽǭȦĎƔȎǚk	ÎǢɃ

ǵǹʞ3ȎÍ�¨ơ͜°PǷǌǆǆ·ȎǽǭȦ͍ĎƔ
̣͜ǵǹ$Ç͜ǢɃǵǹʞǡ��́

�ʲȎĎȦǽǭ�ȀŠǢɃǵǹʞǽ̙şďŭ$ʳʘ»ȡº˙ǡ�͜ �̑vǾǽ»ȡȎƨǯǭ͜

¨ơ�ȱ�ǡƨǯǵǹʞ͚Steneck 1986͛� 

Ř͍ɲʻ͜$ƨǯǵǹʞǡ�ȎǽǭȦ͜�ÊʇxZǡ�Ȱ́¶͚Bosence 1983͚͛͝1͛

ɋʞǷă͚͞2͛ʞȊ͚Įʞǟ͛�͚3͛ʞȦ�ɋʞǷăȎĖĭ�ʲŭƨǯǵǹʞǽ̙°ȠȢ

ȎǵǹĮæȞ¿Ȏº˙�̪͜ʗǆƮƮǄȎûpɲǖp˰Ǚīīǽ̙͜Ėĭ$ƨǯǵǹʞǡ�

ȎǽǭǷȞ�ʞȊ͚Įʞǟ͛ȎĖĭ�ʲŭ°ǵǹȦȎeɟ͜ȈǵǹȦeɟ�`ĔǅȎʬŊ͜

åʇǵǹȦ	˼�ǽ̙͜*�˼�ƨǯǵǹʞǽ̙ȎǻÁ͜ƨǯǵǹʞ$ǵǹȦǡºą͜ƹʗ

ǵǹȦeɟǽ̙͜İƔĭȎǽǭȦ͍Ɉɖ͜¨ơȱ�ǡʞȊ͞ŶŮ͜ƨǯǵǹʞ̺ʗeɟȎ+

ɪęǜ�ûǽ̙͜ÜÎǟú͜¨ơ�ȱ�ǡʞǟ�ųě͜ʞȦȎĖĭdŭ°�Ā§×̙Ů̝ʠ

ŠŶÊǅþŎȎƹòǻÁ͜ȈŶ˼ȈȎȡº˙ĮȞ�ƨǯǵǹʞȎƮŚǻÁ͜2ĝǵǹʉT"

̵̑vÊ¶ǆʞǢƻʉƨǯǵǹʞǽ̙ȺǪ͜2ƨǯǵǹʞǡ�ʲIqǽ̙Ȏǆʞ͜¨ɲƔĭ

ˤǡÊǫȎǽǭȦ͍Ɉɖ͜ȱ�ǡʞȦ�ƇŋLittler�Littler͚ 1984͛İŅYȎȕäIq=ˉ͜

°ƮǄþŎĔćÊ
ǧ͇͕ˤǡ˓ÞȎǆƮƮ·͜ȀŠT̑vȎʞ͍�ÿ̒º˙Ȏǽ̙şď͜

ƨǯǵǹʞŴŭ�ʲɽÉǽ̙ȎÊ¶ǆʞ�ɣʸ$��Ȱ	�ȎƨǯǵǹʞǽǭȦ͍İʠȎƮ

ŚǻÁ͜ȏȼ�ȕäIq=ˉ� 

ƇŋȔeŚǲ͂Ȩ͜°PǷƹǆǆ·͜�ˬ�ȰƨǯǵǹʞȎǽǭȦ͍͜$ɋʞǷă�ʞ

ȊQȰ́¶ųǡüʴ͜�čƼ°Êʱǁ�Ëÿǁeǆǆ·ʸß`͚Riosmena-Rodriguez et al. 

2017͛���͜ÊʵƖȎʞȦǽǭȦɈɖdˤǡçʴ�°ªÇ͜ỄZȎʞȦȏ¨±˙ķzɲ

ĭǡvȞ͜ŔǶǽʞȦD°ľÑŵǌǆǆ·�±
ǆǆ·Ŷİ½å�°ʈǠ͜˸�ʮˇǡŶ

ǶǽʞȦÕ°ȎȞ̚��žź�͜ eɰĬñŠǵǹǡ�ȎǽǭȦ͍Ɉɖ͜ ěɰdǡʞȊ��Ç͜

°ħŬ{óťǆ�̓�ƵȎʞȦ͜�¨±˙ķz0ǿ͜øĭǡvȞʞȦ͜ɲ̵ǶǽʞȦ͚iç

;͜2017͛�¨ơ͜°ʈǠ͜$ƨǯǵǹʞǡ�ʲĎȦǽǭȎǶǽÊʵƖʞȦǽĪɈ͜DYǶ

°Ɖ¬ùÊ¬x�ʸ̷x�ŝîxȎǆòɞ͜wğȻ«Ǘǐ`|̂ȎƯÙǗǐ�ûɊ27R̉Ê
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ʵƖȎƹòʞȦǽĪɈ�ƇŋŒáĦȣ14ÛĀZſ͜Ř:ʞȦȦ͍ĖĭŮ̝ɊÏŠ7500Āe͜

$ƩĀɊ0.02-0.04RZȎ˳ćÂ̙͚ įŧ͒ȿ  2009 �͛ƪˤȔeªÇİŶȎǶǽʞȦȕ̞ȟ

ȴ½�͜ʈǠƉ¬ʞȦʵƖŲǡ͙Ê͜�ˉŭ�ȃɓǢDŶ͚Liou et al. 2017͛� 

˸�͜¨ÈǪ́ȎƉ¬ʞȦɽÉŭ˃ÈȎǆǁǽǭȎ̊ʲƍĨ¾·͜2Ɖ¬ƹǆȩxɽ$

Ɖ¬ʞȦǮŶȎǆǁǽǭ˘ǒ˶ʪȈ±ǮŶȎCɖǗƑ�˪ƑɘǞǃp�ʋ43ˉ͜°ˁˋȈ

±ȩxɱɮ�ˬ
͜ȋǶ̣�ǗƑ˘ǒÇ͜˸�Ɖ¬ƹǆȩx�Ŵ2ǿʞȦ��́Ê¶ǆʞ?

ǡ̈́ǿ�ȅǬ͆śĮŭȩx¼ɹ͜ɲ2ǿȎǆʞǭȰ!̳˶�Ƣ˶ʪŲɇǓȎȫØ̘Û�ěɨ

ˁˋ�ǣɲ͜°˸�40ĀɘǞȋïȎ̳ư$�äʞȦǽĪɈțˏȎɩ�͜ʈǠƉ¬27R̉Ȏʞ

Ȧ͜¨ŵÊ¬öƑx�ʸ̷öƑxȎČƮ�̊̎ñƱƃ͜øŶɊ75%ȎʞȦǽĪɈ�`¦̊

ȎȠÃ͜Df�|̂ğȌǴ�ÊǛ`ʸŝ�ûȎʞȦUŶˤǡ@ĊȎʞȦǽĪɈɖ͚i̴Ɠ 

2017͛�¨ơ̏͜äƉ¬ʞȦ|̂ȌǴʆʸŝ�ûȎʞȦ͜˶ʪŲǋNȎÊ¶ǆʞ�ƨǯǵǹ

ʞʞȰÈƗĦˊƅȿŲǡɇǓȎȫØřŋ˘ś�ő̬͜ âŶnŠœĆaÛʞȦǽĪ9ɺœɀ�

ěɨȩxVǽ̊ʲȎ�ɯ6ŋ� 

Ɖ¬ʞȦ�Ê¶ǆʞ�ƨǯǵǹʞȎÈƗĦȕ̞țˏ�ʺ͜Ƈŋi̴Ɠ}ÅyÈĀȎʸß͜

Ê¶ǆʞ̵͚ƨǯǵǹʞÊ¶ǆʞʞȰ͜$�$Ê¶ǆʞɅȱ�͛�ƨǯǵǹʞǽ̙ųǡʙo

Ȏ×ɃǡŬ×͜ɲÆ×ŭǽ̙ų	1Ȏ×Ƀ͜�$ǜ̝ûǡÊ¶ǆʞ�ƨǯǵǹʞ�ʲǽ̙ƍ

+͚i̴Ɠ 2013͛�°Ê¶ǆʞÈƗĦȟȴş̶͜ųŤŭȀ
ƷÐʿØʫ¥+˶ʪÊ¶ǆʞ

ÈƗĦˊƅ͜įŧ͒ȿ °2009ĀȎˊƅȋǶ5Ȱǆʞ͜Z^ǡQȰɚʞ�Ȟʚ͚ Ulva lactuca͛
�Ǖʎ͚ Ulva prolifera �͛��Ȱɋʞ�ɢɻʞ͚ Centroceras clavulatum �͛æźʞ͚ Chondracanthus 
intermedius͛�cƵʓ͚Hypnea spinella͛��̪ě͜ƀānȿ °2013ĀȎȟȴ͜ˀ̓`6Ȱ

ǆʞ̣͜�s�eˬİ[5Ȱǆʞ͜ŝÂm�Ȱɋʞ-ʹ�ʓ͚Chondrus ocellatus͛Ȏɉ̓�*
°ŹȂˌ ȟȴ®̦2017Ā5ŵ͜ŀǿDNAǽ�ƌȥĶʫ̿͜ÇȋǶQȰŝˀ̓Ê¶ɋʞ͜Z

^ǡǻɃʞ͚Champia sp.͛�̭�Ȟʍʓ͚Gelidiophycus divaricatus͚̤͛�i͜2017͛�T


͜ǻɃʞ�ɽǡØȃèŸńˬȎŝȰ��ˬȟȴ͂Ȩ͜ȀŠ˃ÈÊ¶ǆʞ°Çʸ¶Ī�ƒǡ

ȕ)͜ʏ	2ǿDNAǽ�ƌȥˊƅȎşď͜ǢƻÚŘ
ɇǓȎ�ʺƉ¬ʞȦÊ¶ǆʞȎÈƗĦ� 

°ƨǯǵǹʞʞȰÈƗĦȟȴş̶͜dŭų˫ĂĀĲ̛ÏŶ̱ŪȎȟȴ�˸�Ƈŋ¶ĪȎ

ȟȴ͜ˇǡƉ¬ʞȦDŶɊ§Ȱƨǯǵǹʞ͚ įŧ͒ȿ 2͜009͞ ƀānȿ 2͜013 �͛*ŭ͜

ʛȀDNAǽ�ƌȥĶʫȎýn͜ǆÊƀɗɫ}Å®̦2016ĀȎȟȴ̏͜äʸŝ̋ǽpǭ9ˑx

OȎƨǯǵǹʞʞȰ˶ʪʞȰÈƗĦˊƅ͜Âm�ƨǯǵǹʞȎÈƗĦ͜�\ƢȋǶ8Ȱƨǯ

ǵǹʞ͜Z^ǡ�ȰʃȞʞ͚Phymatolithon͛��Ȱ
ʖʞ͚Mesophyllum͛�QȰ ƬȞʞ
͚Harveylithon͛��ȰɡȞƂʞ͚Lithothamnion͛��ȰɻȞʞ͚Sporolithon͛͜ȏǡ�ȃŝ
Ȱ͚i�ƀ 2016͛�łʗ͜Ⱦɰȟȴ®̦Š2017Ā5ŵ͜�Ɨ_ǿDNAǽ�ƌȥĶʫ̏͜äÊ

ǛʞȦ˶ʪ\ƢȎƨǯǵǹʞʞȰÈƗĦˊƅ͜ȋǶ6Ȱƨǯǵǹʞ͜Z^ǡ�ȰʃȞʞ

͚Phymatolithon �͛�ȰɐƂʞ͚ Leptophytum �͛�ȰɻȞʞ͚ Sporolithon �͛ÓƮȞʞ͚ Porolithon 
onkodes �͛ǺƈʑǮȞʖʞ͚Lithophyllum margaritae͛��ȰŸȋʭ�ŝñŝȰ͜T
̣͜ʃ
Ȟʞ͚Phymatolithon͛�ɻȞʞ͚Sporolithon͛QȰʉƀɗɫ}Åȟȴ®̦°ʸŝʞȦʞȰȕ
�͜Źȟȴ®̦ȋǶ�Ç§Ȱ	�ȎƨǯǵǹʞʞȰ͚̤�i 2017͛͞�Ç͜2018Ā͜iȿ

 ŠƉ¬ʞȦx·ȋǶ6ñȎƨǯǵǹʞ͜T
ńˬ�1Ȱŝñ�3:ŝȰ͚Liu et al. 2018͛� 

$�ȟȴɒƁ͂Ȩ͜$ĖĪşď˶ʪˊƅĮŀƗ	˝͜Ŵ˻˻,(Ɖ¬ʞȦƨǯǵǹʞȎ

ǭȰÈƗĦ�°ɩ�̏äƉ¬ʞȦÊ¶ǆʞ�ƨǯǵǹʞ˶ʪŲP̶
ɈɖĦȎÈƗĦȟȴ͜
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ȔeØȃ!Ǣƻ�ʺƉ¬ʞȦÊ¶ǆʞ�ƨǯǵǹʞÈƗĦȗàȎǯƺ�°	�x·ŭ�ʟʜ

ʗ	�Ȱ́ȎÊ¶ǆʞ�ƨǯǵǹʞ͜ ȿȕ̞ǆʞǽǭÈƗĦºȧȎǽĪțˏ�$ˉŭƒǡ˖

�͜¨ơ͜Ɖ¬ʞȦȎÊ¶ǆʞ�ƨǯǵǹʞʞȰÈƗĦ!ŶĚ˶�ƢȎȟȴ� 

ɯ̌`ƨǯǵǹʞŭƉ¬ʞȦ�ʲȎǽǭȦĎƔɰ͜ äŠTʞȰÈƗĦ�$Tǡº˙ǽ̙

�Ê¶ǆʞÈƗĦȎ�ʺ͜âŭƒǡ̊ʲ
ºȧȎțˏ�¨ơ̏͜ä$�ƨǯǵǹʞŠƉ¬ʞ

ȦǽĪɈȎÊ¶ǆʞ�ƨǯǵǹʞÈƗĦºȧ˘śĎȷ͜ŹʼȆ$�ĀˊƅŮ̝̏͜äƉ¬ʞ

Ȧ|̂ǽĪɈųǡ@ĊȎx·͜ğȌǴ�ÊǛ�ʸ̷�ŝîʞȦ͜˿ŉř:Ɨ͗ǜ̝û,ǜ+

˶ʪÊ¶ǆʞ�ƨǯǵǹʞÈƗĦˊƅ�°ǡŷ�ĀȎˊƅ˸Ȯ͜ǡ�ȚʺƉ¬ʞȦŘ͍Ê¶

ǆʞ�ƨǯǵǹʞʞȰÈƗĦ͜Źȟȴ̻ŷ_ǿDNAǽ�ƌȥ͜ŠŬ×Ê¶ǆʞ�ƨǯǵǹʞ

ǽ̙ųŦȑ×Ƀ͜ˊƅ�Ɨ͗Ê¶ǆʞ�ƨǯǵǹʞʞȰÈƗĦ͜Ņ5Ɖ¬ʞȦÊ¶ǆʞ�ƨ

ǯǵǹʞÈƗĦºȧ˘ś͜$_Ÿ3ʞȦǽĪ9ɺ�ěɨȩxVǽȎǽĪºȧɞ˘ś�Ř͍ɲ

ʻ͜ǡ˶�ƢɂǸ9ɺƉ¬ʞȦ��ʺʞȦ�Ê¶ǆʞ°˸�ȩx_ǿǯƺ͜Ź̃ZʼȆ˕ǲ

âʗ̊°_ǿǽ�ƌȥĶʫˊƅƉ¬ʞȦÊ¶ǆʞ�ƨǯǵǹʞʞȰÈƗĦ͜ 	DŶnŠŅz

ʈǠ°ʞȦØȎØʫė̸k͜�äʈǠäƉ¬ʞȦǽĪ9ɺ�ěɨȩxVǽʵhŶİýn� 

ə�ɲʻ͜ŹʼȆPȮȔƕ͜Z͗Î�: 

(1) ȌǴ�ÊǛ�ʸ̷�ŝîʞȦȦxOǆʞȕˊƅ� 

(2) ȌǴ�ÊǛ�ʸ̷�ŝîʞȦOǆʞDNAǽ�ƌȥZſ� 

 

2. ŹĀćȔƕ͝ 

ŹĀćȔƕ͜Z͗Î�: 

(1) ȌǴ�ÊǛ�ʸ̷�ŝîʞȦȦxOǆʞȕˊƅ� 

(2) ȌǴ�ÊǛ�ʸ̷�ŝîʞȦOǆʞDNAǽ�ƌȥZſ� 

 

5.2 Żśʉşƻ 

5.2.1 Ɨ͗˿ŉ 

ŹʼȆʼȆˊƅɄ«�ʲʗ̊°Ɖ¬|şȌǴʆʸŝ�ûˤǡ@ĊȎʞȦǽĪɈ�°Ů̝

� kɘ˗ɯ̌�͜˿ŉ°ǜ̝ûų,ǜ+͚˭ǜěɊ-160RZ+ɪ͛͜ ʼȆ°ȌǴʞȦ˿ŉ

�:Ɨ͗͜°ÊǛʞȦ˿ŉ�:Ɨ͚͗ÊǛ G1�ÊǛ G2͛͜ °ʸŝʞȦ˿ŉQ:Ɨ͚͗Ưʊ

�ƯÙ͛�°�ʞȦx·͜â˿ŉʞȦǽĪɈˤÚŘ	�ȠÃȎx·˶ʪˊƅ�ʋ43ˉ͜°

ÊǛʞȦ͜â˿ŉʸÀöƑx
UŶˤÊʞȦ̶ȲȎÊǛ G2+ɪ�ȈƗ͗Ǐȸ˿Ûě͜Šǜ

̝û,ǜ+͚ǜ͎-160RZ͛ƨǯǵǹʞǽ̙ˤǡŦȑȎ±x͜$ÿʪǆòɞȎşď͜˂ȷ�

ƌ 10Rë*1RëȎƯ�©Ûȶ˜ɞ͜$_ěɨÊ¶ǆʞ�ƨǯǵǹʞʞȰÈƗĦ�ˊƅ� 

5.2.2 Ê¶ǆʞ�ƨǯǵǹʞʞȰÈƗĦˊƅ  

°Ê¶ǆʞ�ƨǯǵǹʞʞȰÈƗĦȎˊƅ͜ °Ʃ�:Ɨ͗
͜ ŠƯ�©Ûȶ˜ɞÇŃ100

Rë͚	s�Ư�©Ûȶ˜ɞO̪͛͜ƚ˶ʪÊ¶ǆʞ�ƨǯǵǹʞŀƗ�°Ʃ�:Ɨ͗͜$

�ˬȎ˂ʼşƻ͜ŀƗʆç 50 :ʞ́ƗŹ�ơÇ°ŀ̬ƗŹŮ͜$�˽ǆƮȒ̌ǎǂƗŹ͜

�$ƄƫbÒ˧ĢȎbǊƽƵ͜$_ěɨ DNAǽ�ƌȥZſ͜Ȥˇ�ƗŹʞȰˡZ� 
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5.2.3 DNAǽ�ƌȥZſ  

°ǆʞ DNA ǽ�ƌȥZſş̶͜K$£Ƒv ZR Plant/Seed DNA MiniPrepTM͚ZYMO, 

USA͛ʔ��Ǩj9ÕƗŹ� DNA�İʔ�� DNA ǿŠěɨʖɚ͍ rbcL ʉ psbA º¨ōÂ

�ÛĄ2ǿ�ʖɚ͍ rbcLʉ psbAđÒ2ǿ�ɯe ȟȴ͚Yoon et al. 2002; Saunders & Kucera 

2010͛͜Î�͝ 

đÒ�ȱ ş� đÒĄ[ 

psbA-F1 ̺� 5'-ATGACTGCTACTTTAGAAAGACG-3' 

psbA-500F ̺� 5'-CTCTGATGGWATGCCWYTAGG-3' 

psbA-600R �� 5'-CCAAATACACCAGCAACACC-3' 

psbA-R1 �� 5'-GCTAAATCTARWGGGAAGTTGTG-3' 

psbA-R2 �� 5'-TCATGCATWACTTCCATACCTA-3' 

GrbcLnF ̺� 5'-GCTGGWGTAAAAGATTAYCG-3' 

GrbcLR �� 5'-TCACGCCAACGCATRAASGG-3' 

rbcLF7 ̺� 5'-AACTCTGTAGAACGNACAAG-3' 

rbcLR753 �� 5'-GCTCTTTCATACATATCTTCC-3' 

 

°º¨ōÂɵ�̆˵̕�Ĭ͚Polymerase Chain Reaction͞Ʌȱ� PCR͛�͜ʝ�ǍmÎ

�͝Autoclaved ddH2O 13 μl�5 M Betaine 10 μl�500 mM dNTP 8 μl�5mM MaCl2 solution 6 μl�

PCR buffer 6 μl�10 mM forward primer 2 μl�10 mM reverse primer 2 μl�Taq polymerase 1 μl�

DNA 2 μl�PCR˸ȮK° 96°C�˶ʪ 6Z̗Ȏ DNA˒Ħ͚DNA denaturation͛͜ łʗ˶ʪ 40-

45 ƞġǻ͜Ʃ�ƞġǻ° 94°C ˶ʪ 1 Z̗Ȏ DNA ˒Ħ͜42°C �˶ʪ 1 Z̗ȎđÒ˵ł

͚primer annealing �͛ 72°C�˶ʪ 1Z̗ 30ȬȎ DNA�ĭ�° 40-45ġǻɒŽě͜ VŠ 72°C

�˶ʪ 8Z̗Ȏ DNA�ĭ�Ř͍ PCR˸ȮŮ̝ɊɳŮ 4æŮ��ĬɒŽě͜â PCR�ĬȎ

ǾǭɘȀʂ͍̲ƿZſ 40Z̗͚gel electrophoresis͞1% agarose gel in 1X TBE buffer at 230 V 

for 30 min͛�ųě͜Ǎm 1-2 μl͎ǝć ethidium bromideä PCRǾǭ˶ʪƃʌ�ƃʌě͜âʂ

͍ɪŠ UV LȎŰȕ͂ė͜�$ř+ėEŏėɈɖĹŏėEZſɒƁ�Ȥˇ PCR ŭ�Ŷĭl

ě͜âĭl�ĬȎƗŹˮʆº͘ɆMŜÛĄR�͜$ ABIƆ̇ʅpÛĄG˶ʪ DNAǽ�ƌȥ

ÛĄ� 

5.2.4 DNAǭȰȃÛ�ʷɟ̞8Zſ 

°ƨǯǵǹʞǭȰȃÛ�͜�ʲʛȀĄ[QQ̝Ȏ÷ȇ͜ʼɁ Kimura 2-parameterȎ˞̮

Ȝ̢͜2ǿ Automated Barcode Gap Discovery͚ABGD͛Ȏ DNAřǸƖ¶˶ʪǭȰȃÛ͞˲:

Ɩ¶şƻɽÉĵ`ȰOʉȰ̝÷ȇȎȵ̨͚Gap͛͜�$˲:ȵ̨0ǡǭȰȃÛȎĄ[÷ȇƕ

Ǔ͚Puillandre et al. 2018͛�$ ABGDşƻİȃÛY3ȎǭȰ͜°ŹʼȆǸʶǡ�\Ƣ=˂ǭ

Ȱ͚Primary Species Hypothesis͜Ʌȱ PSH͛͜$_ěɨɬʕɒƔɑĭÈ˒̌Zſ͚­ 5-9͛�

°ʷɟ̞8Zſ�͜ɘÛĄR�Úĭİĝ`Ȏ DNAĄ[͜K$ Bioeditˢ͍˶ʪĄ[ǎǸʉĿ

Ą�łʗ͜°2ǿMEGA7ʷɟ̞8Zſˢ͍̏͜äĿĄÍȎĄ[˘ś͜˶ʪƆʐ̇�#Ɩ¶

͚nucleotide substitution model͛�Ǐ˅̪͜ě$ųÊ)ǣƻ͚maximum-likelihood method͛͜



230 
 

˶ʪZÒʷɟ̞8ƘȎĎƔ�°ʷɟ̞8ƘȎĎƔ͜�â GenBank ˘śĉ
øțƨǯǵǹʞ

ȕ̞ psbAĄ[mNʷɟƘȎĎƔ͜ş7ĝțŸțĄ[ųȕ˫ȎŹǭȰ�İÚĭȎʷɟ̞8

ƘɒƁ͜_ǿ bootstrapşƻ̪ƚĸƗĄ[˘ś 1000ƞĎȷBĄ[Ȝ̢͜�$ųÊ)ǣƻ̏ä

Ʃ�ƞȎ̪ƚ�ƗĎƔʷɟ̞8Ƙ͜ųěȀ 1000̽ʷɟ̞8Ƙ
ĎƔYɖʼŐĻć� 

5.2.5 ĖĪʸß 

$̋ÇǽĪǤ�Ȫ͋ƀ9ÕȎƕŹ�ĖĪ˩^Ê¶ʞ́�Ȱ́͜�ʉ DNAǽ�ƌȥZſ

ɒƁƪä͜Qɰ˘śȕ˦ȕĭ� 

5.2.6 ɖʼZſ 

�Ɨ͗ȎƨǯǵǹʞȰÈƗĦZſ͜ â2ǿ iNEXTˢ͍̏äǭȰ˓Þć�Shannon-Weaver

ÈƗĦļƕ� SimpsonÈƗĦļƕ˶ʪ(Ɂ͜��ŮÚĭȭȉĦZſ͚rarefaction analysis͛͜

Țʺ�Ɨ͗ʞȰÈƗĦŀƗȎÚŘĦ�ơÇ͜�Ɨ͗ƨǯǵǹʞɬʕZɬZſ�͜�ʲ$ DNA

ǽ�ƌȥZſěȎʞȰȕä˓Þć˘śǡ�͜β ÈƗĦZſƗŹ̝Ȏ˞̮Ȝ̢d2ǿ Bray-

Curtisȕ)ĦʼɁ�͜±͗ʉǭȰ˓ÞćȜ̢˘ś$ Hellinger˶ʪ˘ś˨¶ƕǓvě͜ɦʰĭ

Ǧ­͚heatmap͛�Ƕ͜ʞȰɬʕɑĭ�ǻÁ¨Ò̝Ȏ̞8d$È˒̌W͈Zſ͚dbRDA͛˶

ʪZſ͜Ɲʶƨǯǵǹʞɬʕ°�ˊƅƗ͗ȎZɬĖď$�İŶɖʼZſâ$ɦ­ɖʼˢ͍ R

˶ʪZſ� 
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5.3 ɒƁ 

ƨǯǵǹʞñɋʞ̚
ȎÊ¶ʞ́͜ȀŠTǡʞȦȦ͍Ȏ�ʲĎƔɰ��͜¨ơ°Zſ�

Zǡƨǯǵǹʞ�tuǯÊ¶ʞ͚́ɴƨʞ�ɼɾʞ͛ʉT"Ê¶ʞ́� 

°ƗŹŀ̬ş̶͜2018ĀŬ×͚2018Ā 4ŵ͛ŠƯÙ�Ưʊ�ÊǛ G2�ÊǛ G1�ȌǴ

ȿ�:Ɨ͗˶ʪƨǯǵǹʞ�tuǯÊ¶ʞ́�T"Ê¶ʞ́�ŀ̬͜ǡ�ʺ×Ƀäƨǯǵǹ

ʞɬʕɑĭ�ė̸͜dŠ 2018ĀÆ×͚2018Ā 7ŵ͛ŠÊǛ G2�ȌǴQ:Ɨ͗˶ʪƨǯǵ

ǹʞ�ŀ̬͜�Ç͜Š 2018ĀŬ×� 2018ĀÆ×͜ŠȞ̚±x˶ʪƨǯǵǹʞ�ŀ̬͜$�

ʺƉ¬ʞȦʉ	�±xȎƨǯǵǹʞɬʕɑĭ�ȇ�� 

°ÛĦZſ�͜âƨǯǵǹʞ�tuǯÊ¶ʞ́�T"Ê¶ʞ́͜êŘ:Ɖ¬ʞȦ±xÈ

ƗĦ˶ʪZſʉʾˍ͞�Ç͜°Û̌Zſ�͜_ǿ iNEXT ˢ͍̏͜äƉ¬ʞȦ�Ɨ͗�ƍ±

�ƨǯǵǹʞ͜˶ʪǭȰ˓Þć�ÈƗĦļƕZſ͜�_ǿȕ)ĦZſ�È˒̌W͈Zſ͜$

�ʺƨǯǵǹʞ°Ɖ¬ʞȦ±xȎÈƗĦ͜�ƪˤ	�Ɨ͗�̝Ȏɑĭ÷ȇ� 

5.3.1 ƨǯǵǹʞ�tuǯÊ¶ʞ́�T"Ê¶ʞ�ÛĦZſ 

͉K͜°ƨǯǵǹʞş̶͜Úĭ DNAʔ�� psbA DNAǽ�ȥZſȎSŶ 371:ƗŹ͜

sĺƯÙ 130:ƗŹĄ[͚Ȧ� 37:�ʧƨ 47:�͓�Ȟ 46:͛�Ưʊ 35:ƗŹĄ[�9

ǽ 35:ƗŹĄ[�ÊǛ G2Ŷ 71:ƗŹĄ[͚2018ĀŬ× 38:�2018ĀÆ× 33:͛�Ê

Ǜ G1Ŷ 48:ƗŹĄ[�ȌǴŶ 52:ƗŹĄ[͚2018ĀŬ× 28:�2018ĀÆ× 24:͚͛ ʭ

5-3͛�ȀŠ�ƗŹİĝ� DNAĄ[̙ȝ	�͜â̼ì	�ʇĄ[�̣ě͜ųěZſ psbA̙
ćɊ 700:͔º͞ǡ�ʉ˸�øțĮ$ȋʭƨǯǵǹʞʞȰ˶ʪƪä͜ŹʼȆȀɫªªÝǽǭ

Ķʫ˘ʽ
Ĥ͚National Center for Biotechnology Information, NCBI͛�ȕ̞Śǲ͚Caragnano et 

al. 2018, Richards et al. 2018, Liu et al. 2018͛ĕŘɊ 248:øțƨǯǵǹʞȕ̞ psbAĄ[͜˶

ʪʷɟ̞8ƘȎĎƔ͚­ 5-1͛�Ƈŋ ABGD DNA řǸǭȰÛɭZſ͜�̅�ųÊ)ǣƻZ

Òʷɟ̞8ZſɒƁ͜ȔeȋǶ 24Ȱƨǯǵǹʞ͜ABGDZſɒƁ͂ȨȰOƆǼ̇ȍZƪ÷

ȇæŠ 1%͜Ȱ̝÷ȇdÊŠ 2%$�͜Z^ǡ 4 ȰƨƎʞ͚Crustaphytum͛�3 ȰɡȞƂʞ

͚Lithothamnion͛�6ȰʃȞʞ͚Phymatolithon͛�2ȰɻȞʞ͚Sporolithon͛�1ȰÓƮȞʞ

͚Porolithon͛�1Ȱē';ʞ͚Chamberlainium͛�5Ȱ ƬȞʞ͚Harveylithon͛�$� 2Ȱ

Ȟʖʞ͚Lithophyllum͚͛ʭ 5-1�ʭ 5-3�­ 5-1�­ 5-4�­ 5-10͛� 

Vɰ͜tuǯÊ¶ʞş̶͚ɴƨʞ�ɼɾʞ͛͜Úĭ DNAʔ�� rbcL DNAǽ�ȥZſ

ȎSŶ 23:ƗŹ͜sĺƯÙ 2:ƗŹĄ[�ƯʊŶ 6:ƗŹĄ[�ÊǛ G2Ŷ 5:ƗŹĄ[

�ȌǴŶ 10:ƗŹĄ[͜ȀŠ�ƗŹİĝ� DNAĄ[̙ȝ	�͜â̼ì	�ʇĄ[�̣ě͜

ųěZſ rbcL ̙ćɊ 600-700 :͔º͞ǡ�ʉ˸�øțĮ$ȋʭƨǯǵǹʞʞȰ˶ʪƪä͜

ŹʼȆȀɫªªÝǽǭĶʫ˘ʽ
Ĥ͚National Center for Biotechnology Information, NCBI͛�

ȕ̞Śǲ͚Dixon and Saunders, 2013, Dixon et al. 2015, Garbriel et al. 2015͛ĕŘɊ 227:øț

ɴƨʞȕ̞ rbcLĄ[͜˶ʪ ABGDǭȰÛɭZſ�ųÊ)ǣƻʷɟ̞8ƘȎĎƔě͜\Ƣȋ
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Ƕ 4 Ȱɴƨʞ� 4 Ȱɼɾʞ͚ʭ 5-1�­ 5-2͛͜ABGD ZſɒƁ͂ȨȰOƆǼ̇ȍZƪ÷ȇ

æŠ 1%͜Ȱ̝÷ȇdÊŠ 2%$�͞T
͜ƯÙŶ 2Ȱɴƨʞ�ƯʊŶ 1Ȱɴƨʞ�ÊǛ G2

Ŷ 3Ȱɴƨʞ�ȌǴŶ 4Ȱɼɾʞ�ųě͜T"Ê¶ʞ́ş̶͜2018ĀŬ×Sŀ̬` 18:Ɨ

Ź͜Úĭ DNAʔ�� DNAǽ�ȥZſȎSŶ 11:ƗŹ͜6ĖĪĮ DNAǽ�ƌȥZſ͜�

SȋǶ 10Ȕ 15ȫ 16Ȱ͜Z^ǡ 3Ȱɚʞ͝Ǖʎ͚Ulva prolifera͛�Ê̋Ȟʚ͚Ulva ohnoi͛
�ɝɒʖɝʞ͚Phyllodictyon anastomosans͛͜� 13 Ȱɋʞ͝ɋƫʓ͚Bangia sp.͛�ɢɻʞ

͚Centroceras sp.͛�ǩɂʞ͚Herposiphonia sp.͛�̂Öʞ͚Marginisporum sp.͛�͊ǐȞʍʓ

͚Gelidiophycus hongkongensis͛�ƐƋ´Ȟʍʓ͚Gelidium yangmeikengense͛�ôƬʒcʞ
͚Caulacanthus okamurae͛�Ƶʓ͚Hypnea sp.͛�æźʞ͚Chondracanthus intermedius͛�ı
Ė�Ƃʞ͚Ahnfeltiopsis flabelliformis͛�͘͏ʓ͚Gracilaria sp.͛�ʈǠʤʡʞ͚Grateloupia 
taiwanensis͛�ɤƂʤʡʞ͚Grateloupia ramossissima͛͜T
Ǖʎ͚Ulva prolifera͛�Ê̋Ȟ
ʚ͚Ulva ohnoi͛�ƐƋ´Ȟʍʓ͚Gelidium yangmeikengense͛�Ƶʓ͚Hypnea sp.͛�͘͏ʓ

͚Gracilaria sp. �͛ʈǠʤʡʞ͚ Grateloupia taiwanensis �͛ɤƂʤʡʞ͚ Grateloupia ramossissima͛
7Ȱʞ́UŶɘǞĦF<͚ʭ 5-1�­ 5-3�­ 5-5͛� 

5.3.2 ƨǯǵǹʞ�Û̌Zſ 

âƉ¬ʞȦ�Ɨ͗�	�ƍ±́¶İȋǶȎƨǯǵǹʞȰ́ř̌ɑĭ͚ ʭ 5-3�­ 5-6͛͜

_ǿ iNEXTZſɒƁ͚ ʭ 5-4�­ 5-7�­ 5-8͛͂ Ȩ͜ƯÙʧƨȎƗŹʳʘǳ͚ sample coverage, 

SC ø͛˺ų͎Ȏ 1.00͜ ɲ9ǽȎƗŹʳʘǳų,͜DŶ 0.86�ǭȰ˓Þćş̶͜9ǽ�ÊǛ G2

͚2018ĀÆ×͛Z^ǡ 11.00� 9.00͜ɲÊǛ G1ǭȰ˓Þćų,�ÈƗĦļƕZſɒƁ�Z

ĭ Shannon-Weaverļƕ� Simpsonļƕ͜Shannon-Weaverļƕ
͜ÊǛ G2͚ 2018ĀÆ× �͛

9ǽ�ȌǴ͚2018ĀŬ×͛Z^ǡ 7.62�6.86� 6.10͜Simpsonļƕş̶͜ÊǛ G2͚2018Ā

Æ×͛�ȌǴ͚2018ĀŬ×͛�9ǽZ^ǡ 6.76�4.90� 4.88͜�ūƨǯǵǹʞÈƗĦˤ͎͜

�ňŶˤ³rȎɬʕɑĭ�
ŶˤŨ͂ȎIqŢɬÕ°� 

ǡ�ʺƉ¬ʞȦƨǯǵǹɬʕɒƔʉT"Ɨ͗Ȏ÷ȇ͜ âwǆòȞ̚ɬʕɍNƪ �ʕ͉ K͜

_ǿ Bray-Crutisȕ)ĦZſ͚­ 5-9͛͜ƛˣ#ʭ�Ɨ͗�	�ȎĢƍ±́¶͜ɢˣd#ʭ	

�ȎƨǯǵǹʞȰ́͜â�͗İYǶȎǭȰ˓Þć͜ɘ Hellinger ˶ʪ˘ś˨¶ƕǓvě͜ɦ

ʰĭǦ­͚heatmap͛�Ƕ͜ȕä˓Þćĩ͎̀͜ʌĩǋ�ƇŋɒƁ͂͜ȨƉ¬ʞȦȦ��Ȏƨ

ǯǵǹʞȰɬʕɒƔ�Ȟ̚Ȧ�Ȏɬʕ	��Vɰ͜�:Ɨ͚͗Z^ǡƯÙ�Ȟ͛̚ʧƨ�͓

�Ȟ�ȎƨǯǵǹʞɬʕĘơˤǡȕ)͜*ʉȦ��Ȏ	�͂͜Ȩ°	�Ģƍ±Ȏƨǯǵǹʞ

ɬʕɒƔ�	ȕ�͜ɲğ�ƗȎĢƍ±͚ʧƨĮ͓�Ȟ͛3Ȗ͜ƯÙʉȞ̚QƗ̝͗Ȏƨǯǵ

ǹʞɬʕɑĭ��	��¨ơ͜ŹȟȴİˊƅƉ¬ʞȦȦ��ʧƨ�͓�Ȟ�Ȏƨǯǵǹʞɬ

ʕɒƔȏʉwǆòȞ̚ȎƨǯǵǹʞɬʕɒƔ	�� 

�Ç͜ǡ�ʺė̸ƨǯǵǹʞɬʕɑĭ�¨Ò͜â�Ɨ͗Ȏ˘śʉǻÁ˘ś˶ʪÈ˒̌

W͈Zſ͚distance-based Redundancy Analysis, dbRDA͛�dbRDAɒƁ͚­ 5-10͛�ʴǭȰɑ

ĭ�ǻÁ¨Ò��Ɨ͗ȎZú͜Ƚ�ˣ�Ƚ�ˣZ^�ʺ̈ 26.62%� 10.5%Ȏ˘ś˒ȇ�ɒƁ

͂Ȩ͜Ģƍ±�±ǸZú͚ɘɠć͛ȿ¨ÒäƨǯǵǹʞȰɑĭŶˤ͂ʗ�ė̸� 
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� 5-1. I��t�O¶Z��v�ª 

v 
U' U� �n !] G2 !] G1 pg 

«( 
>2 

20180 
?& 

20180 
?& 

20180 
�& 

20180 
?& 

20180 
�& 

20180 
?& 

20180 
?& 

20180 
�& 

Pdij�          
"/XPK� Crustaphytum pacificum ● ● ● ● ● - - - �# 
PK� Crustaphytum sp. 1 ● - - - ● - ● - �# 
PK� Crustaphytum sp. 2 - - ● - - - - - �# 
PK� Crustaphytum sp. 3 - - ● - ● - - - �# 
�rF� Lithothamnion sp. 1 - - ● - ● - - - �# 
�rF� Lithothamnion sp. 2 - - ● - - - - - �# 
�rF� Lithothamnion sp. 3 - - ● - - - - - �# 
WY��r� Phymatolithon margoundulatus ● ● - - - ● ● - �# 
�r� Phymatolithon sp. 1 ● - - - - - ● ● �# 
�r� Phymatolithon sp. 2 ● - - ● - - ● ● �# 
�r� Phymatolithon sp. 3 - - - - - - ● - �# 
�r� Phymatolithon sp. 4 ● - - - - - - - �# 
�r� Phymatolithon sp. 5 ● - - - - - - - �# 
%r� Sporolithon sp. 1 ● ● ● ● ● ● ● ● �# 
%r� Sporolithon sp. 2 - - ● - - - - - �# 
$Tr� Porolithon onkodes ● ● ● - - - - - �# 
3�	� Chamberlainium sp. ● ● ● - - ● - - �# 
�Sr� Harveylithon sp. 1 - - ● ● ● ● ● ● �# 
�Sr� Harveylithon sp. 2 - - - ● - ● - - �# 



234 
 

v 
U' U� �n !] G2 !] G1 pg 

«( 
>2 

20180 
?& 

20180 
?& 

20180 
�& 

20180 
?& 

20180 
�& 

20180 
?& 

20180 
?& 

20180 
�& 

�Sr� Harveylithon sp. 3 - - - - - - ● - �# 
�Sr� Harveylithon sp. 4 - ● - - - - - - �# 
hl��Sr� Harveylithon rosea ● ● - - - - - - �# 
kH�cr�� Lithophyllum margaritae - ● - - ● - - - �# 
r�� Lithophyllum sp. - - - - ● - - - �# 
��d!��±          
o��P� Peyssonnelia rumoiana ● - x - x - - x �# 
�P� Peyssonnelia sp. 1 - - x ● x - - x �# 
�P� Peyssonnelia sp. 2 - - x ● x - - x �# 
�P� Peyssonnelia sp. 3 ● ● x ● x - - x �# 
��� Hildenbrandia sp. 1 - - x - x - ● x �# 
��� Hildenbrandia sp. 2 - - x - x - ● x �# 
��� Hildenbrandia sp. 3 - - x - x - ● x �# 
��� Hildenbrandia sp. 4 - - x - x - ● x �# 

�!��±          
\� Ulva prolifera* ● ● x ● x ● ● x �# 
!©r� Ulva ohnoi* ● ● x ● x ● ● x �# 
�~��� Phyllodictyon anastomosans - - x ● x ● - x 46 
{R� Bangia sp. ● - x - x - - x 46 
§%� Marginisporum sp. - - x ● x ● - x 46 
��� Centroceras sp. ● ● x ● x ● - x �# 
ay� Herposiphonia sp - ● x - x - - x 46 
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v 
U' U� �n !] G2 !] G1 pg 

«( 
>2 

20180 
?& 

20180 
?& 

20180 
�& 

20180 
?& 

20180 
�& 

20180 
?& 

20180 
?& 

20180 
�& 

²[r�� Gelidiophycus hongkongensis - ● x ● x ● - x �# 
LJ�r�� Gelidium yangmeikengense* - ● x ● x ● - x �# 
V� Hypnea sp. * ● ● x ● x ● - x �# 
-S��� Caulacanthus okamurae ● ● x ● x ● ● x �# 
*C� Chondracanthus intermedius  ● ● x ● x ● ● x 46 
:4�F� Ahnfeltiopsis flabelliformis ● ● x ● x ● ● x �# 
·´� Gracilaria sp. * - ● x - x - - x �# 
�_��� Grateloupia taiwanensis* ● ● x ● x ● - x �# 
�F��� Grateloupia ramossissima* - ● x - x - - x �# 
*�u�@�^5�
�!��±� 

x��A¢G¡¯q� 
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� 5-2. =e� 20180Bsw�­9¢GI��t!��±�Q¥� 
v 8x�¸2009¹ Dx�¸2013¹ ¬��¸2017¹. �^¨.M+¸2017¹ Liu et al.¸2018¹. Bsw~E 

Pdij�       
���Mesophyllum sp. 1 - ●1. - - - - 
���Mesophyllum sp. 2 - ●1. - - - - 
��� Mesophyllum sp. 3 - ●1. - - - - 
Tr� Hydrolithon sp. - ● - - - - 
|F� Leptophytum - - - ●2. - - 
"/XPK� Crustaphytum pacificum - - - - ● ● 
PK� Crustaphytum sp. 1 - - - - ● ● 
PK� Crustaphytum sp. 2 - - - - - ● 
PK� Crustaphytum sp. 3 - - - - - ● 
�rF� Lithothamnion sp. 1 - - - - - ● 
�rF� Lithothamnion sp. 2 - - - - - ● 
�rF� Lithothamnion sp. 3 - - - - - ● 
WY��r� Phymatolithon margoundulatus - - - - ● ● 
�r� Phymatolithon - - - ●2. - - 
�r� Phymatolithon sp. 1 - - - - ● ● 
�r� Phymatolithon sp. 2 - - - - ● ● 
�r� Phymatolithon sp. 3 - - - - - ● 
�r� Phymatolithon sp. 4 - - - - - ● 
�r� Phymatolithon sp. 5 - - - - - ● 
%r� Sporolithon - - - ●2. - - 
%r� Sporolithon sp. 1 - - - - ● - 
%r� Sporolithon sp. 2 - - - - - ● 
%r� Sporolithon sp. 3 - - - - - ● 
$Tr� Porolithon onkodes - - - ● - ● 
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v 8x�¸2009¹ Dx�¸2013¹ ¬��¸2017¹. �^¨.M+¸2017¹ Liu et al.¸2018¹. Bsw~E 
3�	� Chamberlainium sp. - - - - - ● 
�Sr� Harveylithon sp. 1 - - - - - ● 
�Sr� Harveylithon sp. 2 - - - - ● ● 
�Sr� Harveylithon sp. 3 - - - - ● ● 
�Sr� Harveylithon sp. 4 - - - - - ● 
�Sr� Harveylithon rosea - - - - ● ● 
kH�cr�� Lithophyllum margaritae - - - ● ● ● 
r�� Lithophyllum ●2. - - - - - 
r�� Lithophyllum sp. - - - - - ● 
��d!��±       
o��P� Peyssonnelia rumoiana - - - - - ● 
�P� Peyssonnelia sp. 1 - - - - - ● 
�P� Peyssonnelia sp. 2 - - - - - ● 
�P� Peyssonnelia sp. 3 - - - - - ● 
��� Hildenbrandia sp. 1 - - - - - ● 
��� Hildenbrandia sp. 2 - - - - - ● 
��� Hildenbrandia sp. 3 - - - - - ● 
��� Hildenbrandia sp. 4 - - - - - ● 

�!��±       
r� Ulva lactuca ● ● - ● - - 
\� Ulva prolifera ● ● - ● - ● 
!©r� Ulva ohnoi - - - - - ● 
�~��� Phyllodictyon anastomosans - - - - - ● 
°³� Bangia atropupurea - - - ● - - 
{R� Bangia sp. - - - - - ● 
§%�Marginisporum sp. - - - - - ● 
��� Centroceras clavulatum ● ● - ● - - 
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v 8x�¸2009¹ Dx�¸2013¹ ¬��¸2017¹. �^¨.M+¸2017¹ Liu et al.¸2018¹. Bsw~E 
��� Centroceras sp. - - - - - ● 
ay� Herposiphonia sp. - - - - - ● 
²[r�� Gelidiophycus hongkongensis - - ●3. - - ● 
LJ�r�� Gelidium yangmeikengense - - - - - ● 
�V� Hypnea spinella ● ● - ● - - 
V� Hypnea sp. - - - - - ● 
-S��� Caulacanthus okamurae - - - - - ● 
*C� Chondracanthus intermedius  ● ● - - - ● 
 �� Chondrus ocellatus - ● - - - - 
:4�F� Ahnfeltiopsis flabelliformis - - - - - ● 
·´� Gracilaria sp. - - - - - ● 
�_��� Grateloupia taiwanensis - - - - - ● 
�F��� Grateloupia ramossissima - - - - - ● 
mz� Champia sp. - - ● - - - 
1.�=e��=�`r��� 
2.�=e�¦£�,� 
3.�=e�bv�`®�r��¸Gelidiophycus divaricatum¹� 
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� 5-3. I��tPdij�v±}7� 

v 

U' U� �n !] G2 !] G1 pg 

20180 
?& 

20180 
?& 

20180 
�& 

20180
?& 

20180
�& 

20180 
?& 

20180
?& 

20180
�& 

�P µ�r t� t� t� t� t� t� t� t� 
"/XPK� Crustaphytum pacificum 0 0 9 2 12 1 1 0 0 0 
PK� Crustaphytum sp. 1 0 0 1 0 0 0 3 0 1 0 
PK� Crustaphytum sp. 2 0 0 0 0 1 0 0 0 0 0 
PK� Crustaphytum sp. 3 0 0 0 0 2 0 4 0 0 0 
�rF� Lithothamnion sp. 1 0 0 0 0 2 0 6 0 0 0 
�rF� Lithothamnion sp. 2 0 0 0 0 1 0 0 0 0 0 
�rF� Lithothamnion sp. 3 0 0 0 0 1 0 0 0 0 0 
WY��r� Phymatolithon margoundulatus 0 1 0 1 0 0 0 1 4 0 
�r� Phymatolithon sp. 1 4 7 6 0 0 0 0 0 5 4 
�r� Phymatolithon sp. 2 3 2 0 0 0 1 0 0 2 1 
�r� Phymatolithon sp. 3 0 0 0 0 0 0 0 0 1 0 
�r� Phymatolithon sp. 4 0 1 0 0 0 0 0 0 0 0 
�r� Phymatolithon sp. 5 7 5 0 0 0 0 0 0 0 0 
%r� Sporolithon sp. 1 0 0 5 3 9 7 4 19 3 11 
%r� Sporolithon sp. 2 0 0 0 0 2 0 0 0 0 0 
$Tr� Porolithon onkodes 1 0 0 2 1 0 0 0 0 0 
3�	� Chamberlainium sp. 0 6 14 3 1 0 0 2 0 0 
�Sr� Harveylithon sp. 1 0 0 2 13 3 27 8 26 2 3 
�Sr� Harveylithon sp. 2 0 0 0 1 0 2 0 0 10 4 
�Sr� Harveylithon sp. 3 0 0 0 0 0 0 1 0 0 1 
�Sr� Harveylithon sp. 4 0 5 0 0 0 0 0 0 0 0 
hl��Sr� Harveylithon rosea 32 19 0 9 0 0 0 0 0 0 
kH�cr�� Lithophyllum margaritae 0 0 0 1 0 0 3 0 0 0 
r�� Lithophyllum sp. 0 0 0 0 0 0 3 0 0 0 

OB�< 47 46 37 35 35 38 33 48 28 24 
bv�< 5 8 6 9 11 5 9 4 8 6 
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� 5-4. I��t�O¶Pdij�bv¤)1� O5;N� 
O¶ OB< OB��f 1. bv¤)1 Shannon-Weaver;N Simpson ;N 

U'�P 47 1.00 5.00 2.75 2.01 
U'µ�r 46 0.96 8.00 5.49 4.21 
U't� 37 0.97 6.00 4.63 3.99 
U�t� 34 0.94 8.00 5.41 4.16 
�nt� 35 0.86 11.00 6.86 4.88 
!] G2t�¸20180?&¹ 38 0.95 5.00 2.46 1.84 
!] G2t�¸20180�&¹ 33 0.94 9.00 7.62 6.76 
!] G1t� 48 0.98 4.00 2.49 2.21 
pgt�¸20180?&¹ 28 0.93 8.00 6.10 4.90 
pgt�¸20180�&¹ 24 0.92 6.00 4.39 3.51 

1.sample coverage, SC�
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ĩ 5-1. ǚɶˊħҝϙ́΂ΌΓҝ˥ʱǂ¨Ѷɹ·ǂ¨$ӆЮ֐c˦� a. ́˕ҝ 
Phymatolithon،�d. űϋҝ؋Lithothamnion،�c. Ѱϋҝ؋ Crusaphytum،�b. вϋʽҝ؋
Chamberlainium،�g. Ď̈ϋҝ؋Porolithon،�f. ǗMnҝ؋Sporolithon،�e. Ů̎ϋҝ؋
Lithophyllum،�ȬǕ�ɸů、Ϝ˥ʱɸ�ВѽˣϜͪˊħҝϙ؋Harveylithon،�h. ϋҎҝ؋
ȖίΎ$ҝϨ�ĩ�̅^ƚ、Ϝ̄ˆթSтˆΘթèAΈ؋substitution per site،� 
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ĩ 5-2. ǚɶˊħҝϙÍÎ΂ŝĵҝ׌˥ʱǂ¨Ѷɹ·ǂ¨$ӆЮ֐c˦�a. ѐ́ҝ
�Hildenbrandia،�ВѽˣϜͪˊħҝϙȖίΎ$ҝϨ�ĩ؋Peyssonnelia،�b. ѣѦҝ؋̅^
ƚ、Ϝ̄ˆթSтˆΘթèAΈ؋substitution per site،� 
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ĩ 5-3. ǚɶˊħҝϙ�@ŝĵҝ׌˥ʱǂ¨Ѷɹ·ǂ¨$ӆЮ֐c˦�a. ϋҒ؋Ulva،�b. ϋ
ѿ҉؋Gelidiophycus،�c. åʽҝ؋Ahnfeltiopsis،�d. ̞҉؋Hypnea،�e. ؋҉ר׽Gracilaria،�
f. Ңҡҝ؋Grateloupia،�g. жѢҝ؋Centroceras،�h. ƨ̈҈±ҝ؋Caulacanthus okamurae،�
ВѽˣϜͪˊħҝϙȖίΎ$ҝϨ�ĩ�̅^ƚ、Ϝ̄ˆթSтˆΘթèAΈ؋substitution per 
site،� 
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ĩ 5-4. ˊħҝϙΌΓҝ˥ʱ$řՠǛȇ�a. şƼ̭́˕ҝ؋Crustaphytum pacificum،�b. ́
˕ҝ؋Crustaphytum sp.،�c. ́˕ҝ؋Crustaphytum sp. 1،�d. ́˕ҝ؋Crustaphytum sp. 2،�
e. вϋʽҝ؋Lithothamnion sp. 1،� f. вϋʽҝ؋Lithothamnion sp. 2،�g. вϋʽҝ
�،Phymatolithon margoundulatus؋Lithothamnion sp. 3،�h. ̩̲ЮѰϋҝ؋ i. Ѱϋҝ 
�،Phymatolithon sp. 3؋Phymatolithon sp. 2،�k. Ѱϋҝ؋Phymatolithon sp. 1،�j. Ѱϋҝ؋
l. Ѱϋҝ؋Phymatolithon sp. 4،�m. Ѱϋҝ؋Phymatolithon sp. 5،�n. űϋҝ؋Sporolithon 
sp. 1،�o. űϋҝ؋Sporolithon sp. 2،�p. Ů̎ϋҝ؋Porolithon onkodes،�q. ǗMnҝ 
�،Harveylithon sp. 1؋Harveylithon sp.،�s. Ď̈ϋҝ؋Chamberlainium sp.،�r. Ď̈ϋҝ؋
t. Ď̈ϋҝ ؋Harveylithon sp. 2،�u. Ď̈ϋҝ؋Harveylithon sp. 3،�v. ΋ΕѽĎ̈ϋҝ 
 Lithophyllum؋Lithophyllum margaritae،�x. ϋҎҝ؋Harveylithon rosea،�w. Δˈ҆΀ϋҎҝ؋
sp. 1،� 
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ĩ 5-5. ˊħҝϙ�@ŝĵҝ׌ͱͺ�a. ͒Ҁ؋Ulva prolifera،�b. ŝկϋҕ؋Ulva ohnoi،�
c. ЫПҎЫҝ؋Phyllodictyon anastomosans،�d. В̆҉؋Bangia sp.،�e. жѢҝ؋Centroceras 
sp.،�f. ͶϿҝ؋Herposiphonia sp.،�g. ՚űҝ؋Marginisporum sp.،�h. ͆לϋѿ҉
±Gelidium yangmeikengense،�j. ƨ̈҈؋Gelidiophycus hongkongensis،�i. ˘ˏİϋѿ҉؋
ҝ؋Caulacanthus okamurae،�k. ȗǛåʽҝ؋Ahnfeltiopsis flabelliformis،�l. ̞҉؋Hypnea 
sp.،�m. ƕʲҝ؋Chondracanthus intermedius،�n. ؋҉ר׽Gracilaria sp.،�o. ѵͩҢҡҝ
�،Grateloupia rmossissima؋Grateloupia taiwanensis،�p. йʽҢҡҝ؋
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ĩ 5-6. ˊħҝϙ÷˥׺$́΂ΌΓҝϨ׌Оȑα¤̅� 
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ĩ 5-7. ˊħҝϙ÷˥׺æ˔ĭ׌ĵ́΂ΌΓҝ$˥ʱհϥάǶ¤ʺʡЭĩ؋Sample-size-based 
rarefaction and extrapolation sampling curve،�  
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ĩ 5-8. ˊħҝϙ÷˥׺æ˔ĭ׌ĵ́΂ΌΓҝ$˥ʱ【ғΈʡЭĩ؋Sample coverage curve،� 
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ĩ 5-9. ˊħҝϙ÷˥׺æϋև$ΌΓҝ׌чҍП˟$ξƓӽƅǅ¤ʺ� 
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ĩ 5-10. ˊħҝϙ÷˥׺æϋև$ΌΓҝОȑѶΖŋġŭ֌Śとհ؋ʺ¤ח�dbRDA،ĩ� 
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5.4 Ӑӭ 

Պâɹ·ʁˊħҝϙίΎ 24Ϩŝĵҝ֘؍׌ 3Ϩ�Ҏҝ؋Mesophyllum sp. 1�Mesophyllum 
sp. 2�Mesophyllum sp. 3،�1Ϩ̎ϋҝ؋Hydrolithon sp.،�1Ϩűϋҝ؋Sporolithon sp.،�ϋ
ҕ؋Ulva lactuca،�͒Ҁ؋Ulva prolifera،؋҉צ׆�Bangia atropupurea،�жѢҝ؋Centroceras 
clavulatum،�±̞҉؋Hypnea spinella،�Ӊå҉؋Chondrus ocellatus،æΖЁҝ؋Champia 
sp.،Ĭʱ˰ө˃ʯίΎř҃؋ɹ·�ԯӢѳơ؍zĄΎʁ、.؍�¨�˶˿̅Ԧ،؍�@ͿϨ
ʁʱ˰ө˃�įʩίΎ�îř̅؍ԦՊâɹ·؍ʱύϭĪ֞Ĭ 2018 ƽԦՊǝɹ·ɾАոʦŚ
Ս 35Ϩŝĵҝ؋׌、 ��؍،5-2ǗMnҝơǽ˕ҝơͪ 2018ƽί、βɾơ؋Caragnano et 
al. 2018,  Liu et al. 2018،؍şƼ̭́˕ҝ؋Crustaphytum pacificum،�̩̲ЮѰϋҝ
ͪ،Harveylithon rosea؋Phymatolithon margoundulatus،æ΋ΕѽĎ̈ϋҝ؋ 2018ƽί、$ɾ
Ϩ؋Liu et al. 2018،؍Δˈ҆΀ϋҎҝ؋Lithophyllum margaritae،֙؋Ѷ¼ 2017, Liu et al. 2018،�
˘ˏİϋѿ҉؋Gelidium yangmeikengense،æΣҋѐ́ҝ؋Peyssonnelia rumoiana،ͪѵͩɾ
АոϨ�ƙʱύϭө˃Пʼͯ֩؍Ś˥ǶԦՊǝɹ·؍ץQ9¾æʔ֌β֐c؍ʩӖŚɹ·ɇ

æ$ȓʓ�@͜Ĭ$ͿϨʯҶӓոĬʱύϭПʼ�Ś˥Ƕ>ʩ׌ϜˊħҝϙÑĹβŝĵҝ、؍

ʢ̽�ύϭ$ǭ』Ƕ� 

ÍÎ΂ŝĵҝ׌�、؋ʯίΎβѣѦҝ׺˥@�ίΎĬΰΉҝϙÑϙòʩ؍ ѣѦ؍،5-1
ҝҶӢͪʓĬײו͵ץΖŋ؋é̒ˁÑĹ،Ԧʎ¢ΎβҝϨ؋Svensson et al. 2010،؍ʛϜΰΉ
ñѥʓΖŋƻɤԦŝβҝϙÑĹ؍ġ˶؍ΰΉҝϙæ�Øvβŝ͝ G1æŝ͝ G2˥׺ϻÑĹ
ȏʢÀǘ÷׀eӹɅʂ؍Ŧ¨�կΚÄͿeӹÑ$�ՠ¤֒؍˴ӞÑĹ$ΚȇæѲͯΖŋé®

 �ǶæӽƅβΚͿŚ˥ǶפCЩˊħҝϙɶ؍ɤ�β֨�̕ˁȓώŒϻҬͪמ

ĬŻհ¤ʺПʼ֘؍�+̏Ÿҧ́ř؍ˊħҝϙ�@˥׺æ�ú˔ĭ׌ĵ$˥ʱ【ғΈį

ʯՍ ��؍1eΚʢzʩ ´+ɧȯ؍ץɃͅƈ֢ͿϨӽƅǅȏʧ̅ʱύϭПʼՙ؍˶ġ؍0.86
Զɶפˊħҝϙ>ʩӖŚ͜Ĭβ́΂ΌΓҝϨ؍׌oǥно̽�ύϭ�îř؍ŝ͝ G2ĬͿϨ
ӽƅǅz˰ʁeΚ؍Ĭ�jŚ˥ǶȰˣ؍�ŝ͝ G22018؋ƽŘŲ،įơʦ؍ץюΰΉ2018؋
ƽʑŲ،³ѶeΚξԴ؍A、+ŝ͝ G2æΰΉĬˊħҝϙÑĹ�؍�ʩӽƅβҝϨŚ˥Ƕ)؍
ġ˶؍Чø´˿æʱ˿ȖԶ؍ǑӸƏկΚÄͿeӹÑüÐǐOѳΰΉҝϙÑ� 

ǧ Bray-Curtis ξPǶ¤ʺæŚとհח�¤ʺ�Ýϋ�β́΂ΌΓױñ】ϙòċҧ́æ؍
ҝчҍОȑ�ú؍ыհ®ҧ́ѶױÝϋơʁéɤÄԦץβǪ˔ĭΖŋ؍ʛϜҧ́ѶױÝϋβ́

΂ΌΓҝчҍП˟ȏơʁן�Ϩ؍׌юϙò�βϨ׌ȏʩԦŚ́΂ΌΓҝΚȇЏ͘ʥǡʭβͿ

Ϩ؍ġ˶؍eΣŹɶβҝϙ˔ĭ�ϟ˴�ӃˤǶ�ֆʭβ9ͪƻɤ؍ˊħҝϙ́΂ΌΓҝŚ˥

Ƕʀѥ̏о�îř؍ʱύϭȖө˃ˊħҝϙϙò�ҧ́æױÝϋ�β́΂ΌΓҝчҍП˟ѶÐ

̴Ƥϋևβ́΂ΌΓҝчҍП˟�ú֘؍ 、ϜԿ�ĭÑãѶϙפǑ˟ 』β�É́΂ΌΓҝϨ

Ǫ˔ĭѶ؍Ӧʍ+ˊħҝϙĬΚȇ�β΅΀Ƕ�ˇɟ�Ųββ˥ԉɻПʼ)؍ʓʩȖ�úβ׌

ĭΐ¤ƳƓ́΂ΌΓҝϨОȑʩԦ׎ҏ$ǜּ؍QƗ̧ͭӊլŲЁƓʁ́΂ΌΓҝ$ǜּ؍ʯ

]ȏӞʩʢֆʭβΚȇѶξ֐βΖŋġŭκ ʀѥʢŹ�+ӊˊħҝϙ́΂ΌΓҝОȑʓý؍ͅ

ʧ֣Ё̵ֆæǜּ�Оȑ$�@ġŭ� 



252 
 

ʱӎΧȖө˃$ҝϨûոǚɶԉɻ؍ɏէΚȇͱȓˣʱͱĩͺ$ɇ_؍ЦΞŭӎΧ�ӔӪ

ՊϦ�ӚĔΩĭ͕̉эъ؍CՆ�˷+ӊՊâԲ͕˚Κ̰ΩĭƝ̉ƓʁԿ2ŝĵҝԉ͊β\Μ

΂̥�ӔӪԉɻ׎Ϝ؍Ĭ÷ŝĵҝԉ͊\Μ΂̥؍ŝՠ¤͕̉эъŚCϋҕsͪבč\ΜΈԦ

˟Ξ́΂ΌΓҝȖǑ؍Ĭ́΂ΌΓҝʀֹ؍ɻ\Μ�˶řדñΩY֬ӿ)؍ΜבՆҬ+֘؍ץ

βҝϙϙ؍פĬΩĭՊâʩՠ¤͕̉\Μξ֐ϙפsͪǑЄř͹\ΜȓǑ˟ΩĭxТϋ͑ȷש

ļϋ\Μ� 

5.5 Пӭ 

Ĭˊħ̴̤Ć΂ΌΓҝͪ ֹϫǏŝ�ՄоβԑЗҝϙ�zʓĥřр】βΚɱΚȇЏ

Т؍(ʓѵͩĥ�đ�ĬϙפП˟�́΂ΌΓҝԑՊ 50%βԑЗҝϙ�ʱӎΧ¬Μ DNAΚĊ
ːϖȡҮ؍ŝƹǅβŌÀˊħҝϙŝĵҝͿϨŚ˥Ƕɸհ�ˊħҝϙĭÑ��ίΎ 48 Ϩŝĵ
ҝ؍׌��ÌȬ 2j 2018ƽɾί、ơ3؍j 2018ƽɾί、Ϩæ 3jѵͩβɾӓոϨؑѶՊâ
ө˃ɹ·ξ̅؍ʱ˰ө˃�ˊħҝϙ̴ҝɾӓոŚՍ 35Ϩ�ĬʱӎΧȖίΎβ 24Ϩ́΂ΌΓ
ҝ؍�ĭΐϮ֌ċǪ˔ĭƓʁ�чҍОȑæҝϨ¤ƳʩԦŝβǜּؑ��ʩ؍ 19 Ϩͪŵ΢Ɨ
ʯɆԶβ͜ĬɾϨ؍Wɶ́פ΂ΌΓҝŚ˥ǶБ ϜˊħҝϙĬŝɾ̴ҝβɾơ�ɾϨ׎؍80%
ċɾАոβύϭ>ʩӖŚө˃Ã¾βϮ֌�ĬՊâԲ̴͕̉ҝԉ͊\Μ؍�ĬבΜæדɻ\Μ

Ŧؐϋѿ؍Ц̴͢ҝԉ͊ץQʱӎΧίΎˊħҝϙÑŰĬ؍ ΜַնÏ̴ҝϋҕͪ\『 ؍�

ЦץЦ̴͢ҝĬòͩ�@̴̤ĭÑʓYͪϋѿ�æ͕ʵӈ�ƕöץԿ2؍æҢҡҝ҉ר׽�҉

͢β̴ҝԉ ؍פĆ΂ΌΓҝȖǑ˟βϙ؍oǥՆ�˷ɀӐ�ĬԲʵ�ΚβΛ˚|o�ʦǡ؍͊

ĬˊħՊâԲ͕ʵβ¬Μ؍�ñYͪǑЄͿř͹æϋ͑ȷש\Μ؍ξ֐ʴԋĬĥř(ƸsǑЄ

ʴɻ\ΜȓʓīŔɩѼ½؍Կ˥βΩĭ΀˽Ǒʴ(ʓՊâˊħҝϙ̴̤Բ͕ʵβΩĭɹÏ΀ѽ�

ʱӎΧξ֐ŝĵ̴ҝύϭԉ Əɇ_ˊħҝϙ̴̤Բʵ�Κŝĵ̴ҝԉ͊\Μծ』βļϚϡ؍͊

ŵãы`ɟ� 
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 ʭɭζ׃ 5.6

1. ñհÏɭζ 

Ȱˣ׀μ ėS 
 

 ʭμˣ ƈ֢Սȑ׃
¹Ղƙ˚˨ʧɸ 9 4 6 
ƷÄƽǅԲ˚æԲʵL֋ʄՇ9˰ 9˰ 50 80 

́΂ΌΓҝ DNAΚĊːϖǂ¨ ȝ 4 8 

 
2. �@ɫϽɭζȓ�ñհÏɭζ 

  (1) ΰΉ�ŝ͝�ӈֺċɾƞҝϙϙÑ�̴ҝξө˃ 
  (2) ΰΉ�ŝ͝�ӈֺċɾƞҝϙϙÑ�̴ҝ DNAΚĊːϖ¤ʺ 
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5.7 ãыɹ· 

ʻƾÂ�Ǣ׎ƅ�ǌqÇ�ʳȠո�¼Ǚ;�ʻХц�2013�ˊħҝϙβΚͿŚ˥Ƕ�͡ĭŵ
Ϻ؍¦ 2ʭ؍Ϻ 1-24ֽ� 

֙čԱ�¼Ɩn�2017�ϞϢҝϙǑЄĪ֞؎́΂ΌΓҝβŚ˥ǶѶΚȇ�ϡŵʨ¦ 48ؐ700-
705� 

ĥϱ�Šŝŵ�2018�104ƽˊħƲӈɾҝϙΚȇeўũӒƐ˚ʪÆÈÆβԍˌПˌłą�ˊ
ħƲɫǄԲ˚Ɯ� 

¼Ɩn�2017�ѵͩβҝϙςβ®ҟբʓę? ԧʁ͛ǯɫ؋ Я،؍ŝ͝ҝϙ�』Ӧ�】ֽ؍
64-67�ˊħĬĭѓθ؍ˊħ� 

¼ֶ˝�2013�΍ȅѵͩҝϙ�Ҭɫ֗Բ˚ũďʧ΀ʩΚͿeў�Ǭ¢ͻ؍ØȤ؍ѵͩ� 
¼ֶ˝�2017��ΏϥʩβŝֹϫҝϙĭǛ؎ˊħҝϙΚȇ΀ǶѶeў�ϡŵʨ¦ 48ؐ680-

687� 
Ě�ʻХц�2016�ѵͩΛВҝևΌΓҝμ̴̭́΂ΌΓҝŚ˥Ƕ�ĭΐ¤RѶ¤ŭӆЮ׳¼

cɀӐ�ѵͩΌΓϙŵʧ֐ 106ƽǅʧďŝʧŵҮӭɹŏłί、��Šύϭ֗؍ѵÐ� 
ȕʌװ�Ίŕq�Ǘυʋ�2009��ŝ͝Ş̴ͯ̊ǃϿЭƓʁӈ̴ֺƤҝϙǜּϦ؅ө˃ƭY

κͅӓ؀¤ʺłą“	�ѵͩ�̢њHʩ֖�õ̷ÏŞͯ̊ƭϦҟ؍ѵ؁� 
Ц͢ՠƭ˚Ɯ�2017�ˊħƲӈňƭ˚Ñƭ˚ƐΜ͆ΖŋǜּӦʍ“� 
Bosence DWJ. 1983. Coralline algal reef frameworks. J Geol Soc London 140: 365-376. 
Caragnano A, Foetisch A, Maneveldt GW, Millet L, Liu LC, Lin SM, Rondodi G., Payri CE. 2018. 
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Liou CY, Yang SY, Chen CA. 2017. Unprecedented calcareous algal reefs in northern Taiwan merit 
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��ӈֺɾƞ̴̤ҝϙÑ$́΂ΌΓҝчёÄȇ�˄ƢŚʷŮ

ΌΓʅчΚͿŵѶΖŋġŭʔϮとÄύϭ 

ɑ』 

́΂ΌΓҝʓˊħҝϙ 』βǑ˟ь؍Qʓé®̴̱�͖όѶ�@֔ҏǶҝ׌Ϸͷϻġŭ

βYΜ؍ՊâƓʁ́΂ΌΓҝ【ғΈѶŲЁ֌βとÄ>ʩͷӸ�юҝϙϙפՄоǶѶП˟βŹ

ɶǶʓ̘ŻҝϙΚͿŚ˥ǶѶΚͿհŚƇ 』ġŭ�ʱŭӎΧѲ 2018ƽ 4ʨԐCϯԒЭ�ģ
Ż˥ˋ�Ś̩ʶ̽ͅɀͅ}ѶʅчΚȇө˃̧ө˃ӈֺɾƞ̴̤ҝϙÑϙפП˟�「֫ǅ�̎

�ϙפ¤RЂĦ�́΂ΌΓҝчёÄȇ�úʔө˃˄ƢŚʷŮΌΓʅчΚͿŵβʔϮとÏ؍�

ՆҬԴƤ̱Ń�̩̲YΜѶ̎ԋϻΖŋԉɻβ¤ʺ� 
 
́΂ΌΓҝ【ғΈβʔϮとÏé®Թ͞ʔ̪̞ѶŘŲ҅ε΂̴҅【ғǜּΙƯ̞̪؍Ѷ҅

ε΂̴҅͂֘´ǡ́؍΂ΌΓҝ【ғΈʦŚñΞ 3%ŌÀѳ νӈӎɸ׺Ɠ׺ϜՊâ׎؍46.49%
βʀ̧ĞծTN�́΂ΌΓҝ【ғΈĬ�úĭ׺֌�̜ʩ׎ҏβʔϮとÏ؍QʓĬú�ĭ׺Ԓ

ָԴT͞Sβ【ғΈċӽǅγԦ͞ץS]ǥ̅�ץ ԦϙפП˟ȓʓ「֫ǅПʼ׎Ϝ؍ŝ͝ G1�
G2 ѶΰΉβҝϙʍ׎�ʁӈɾҝϙկΚÄͿeӹÑ�βϙפ�Ś̩ʶ̽ͅɀͅ}ȹɆПʼ׎
Ϝŝ͝ҝϙ G1Ѷ G2Ñβ̎�ϙפĬ̎̽ 6Њ$�ͪՄо¤Rҝϙ؍G2Ĭ̎̽ 15Њä¢Ύ
ϙ؍פю G3�ͭϙפ¢Ύ؍ 』CόջĭǛͪ �ΖŋġŭκͅβПʼ׎Ϝŝ͝ G1ċ G2β
̩̲Cæ׏βͿΐYΜċ̎פ�β̚ϫͿþհγĬ1j˥׺�ԦаȓʓԦTβ˥̎�׺ ԋПʼ

ΰΉċŝ͝؍Ϝ׎ G1ʩԦץβ̌ײċϘթײ�Մо͎̎κͅПʼ׎Ϝ̏Ÿċ̏ѷγԦʎ¢Ύ
Ԧ˛϶β͎ǅ�̱Ńˤɡ³׎ϜĬř̴ 3 �խҟʩ�ʸÐ『Øȓ『ØʸÐԏüβ̴̱ȯоЦ
Պ؍ġ˶ǧ̤Ƥ®ř̴ 3�խ�ĄΎ�jƍ։β̱Ń� 

 
ʅчΚͿŵө˃׎Ϝ؍˄ƢŚʷŮΌΓ 』¤RĬŝ͝ G1Ѷ G2؍�ӓո® 72jj؍פ

юΰΉ�ӈɾկÄeӹÑβ̏ѷѶ̏ŸγʯίΎ˄ƢŚʷŮΌΓчפ�Ĭŝ͝ G1ċ G2βŚ
ʷŮΌΓʅчé®͖̞ǜּ؍ƸƔѴчפՠ¤˼4ȓŹ�Ҷ̞Ķ؍Qȯоհͅŝƕ6׎Ϝчפ

ʩȯоȑֆβԘӾ�˄ƢŚʷŮΌΓβчפνǣʦŝͪ Ƽįͪ؍19.5�¤ ǧ�ʨ؍10.32�¤
®1ʨՄо�jʨββ˥�ʯίΎΚ˾ѭίў� 

 
Чø¤ʺʱӎΧȖɨ֨Ζŋ�ΚȇѶΚͿŚ˥ǶβПʼ׎Ϝ؍ŝ͝ G2 ċ G1 CæΰΉγ

�ʁμ´ºӕͪӈɾҝϙΚȇկΚÄͿeӹÑ�β̏ѷċ̏Ÿ؍΀«ʓĬҝϙβ˔ĭОȑCæ

˔ĭ「֫ǅʀֹʢÇʁӈɾeӹÑ�βˆǬÑ�ġ˶؍ʱӎΧǑӸƏŝ͝ G1ċ G2ºͪeӹ
�Зeў׌˄ƢŚʷŮΌΓCæ�ծ』˔ǺΖŋeӹÑβˆǬÑ؍�Əŝ͝ G3 Cæŝ͝ G1
ǝÐѳΰΉβդԴĭÑºͪаҰÑ� 
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6.1 ӎΧǂӌ 

Ξ̴̭Ä˕ͿϔթնףעȓʓҎ΂פȖКϫюȑβП˟פϩ$ͪΚͿϙ�ΚͿϙ΄Ŧ̴̭

�βѲͯШ �йҭѶŻƝβծ』ŃĹ�ġבɇ_÷ϨѶϙξ`ΚŰβ̴̭ΚͿLȌ�ɦ؍̯ ؍˶

Ĭ�úбǅȓʓ̽ǅβΚͿϙП˟ՀƸƙʓΚͿŚ˥Ƕβʹ؍׺^Ŧ؍ʹƷ̴Ĺβ̴̀ΌΓϙ

ΚȇЏƙʓҶ�Ӣͪʓ̴̭�βʹƷ֯ʻ�ΌΓϙ 』ʓΞՂϙΌΓͪǑՂ Ӊ؍úʔɏէ�

@�ʩնÏףעѥ¾βͭѩ˖ÄͿ؍ŦԤפÄͿ�˒εÄͿ؍CæơʁВҝևβ́΂ΌΓҝ�

��äĆ΂ΌΓϙĬΌΓϙפβǑ˟�6Ȝ͘׸�ҏ½�βӉѽ؍юĬΌΓϙίўβ´Ю؍

ΌΓчפΞʁ̲͟YΜ�ʎ֔ҏ؍çю́΂ΌΓҝƸǛȑ�ϙͥ�βП˟؍פՆюϬŻΌΓϙ�

ĬΚȇ¿ѥ�́؍ ΂ΌΓҝѶ�、ֹȖ֔ΚβͪΚͿчёȖΛΚβÏŵͿԋƱҶӴʍʓӣǔՂ

ϙΌΓƿΚ�́βծ』˨¯� 
  
Ĭòͩ؍�ĵʹƷΌΓϙ¤ƳĬòͩØՠŎ��ѿҔ�òʸ̤Ƥ�֭ƥβƕΑΏ�Шƥ�

ҞƫCæØ�ĥ̴βʸ̞ΖϙCæşƼƥ�юĬòͩʸÐӉѶÐ̴Ƥ³ʓΌΓ̾ΚĆ΂ΌΓ

ҝǛȑַϙĵчё2017 ֙؋،�ΩΌΓѶ́΂ΌΓҝ̾ΚβϙפǛǒԒՊ̡̺̎Ն�ˊħ̴
Ƥ؍ΌΓͪ βчёԽ͚ԭとȑĆ΂ΌΓҝͪ βҝϙчё؍юԿ˥βчё 』¤RĬˊħ

̞Ʃ®̏Ÿ 27 �խֆβ̴Ƥ؍ʓòͩđ�Ć΂ΌΓҝȖǑ˟¢β̴ƤΚȇЏ؋Liou et al. 
2017،�CϔÒğϬŻúSɸŻƽ̧׎Ϝˊħ̴ƤβҝϙП˟БĬ 7500 ƽ´֊ŨǛȑCìϋ
և̝ϫȗͪļǃΌΓѶ́΂ΌΓҝ̾Κ֊Ũȑֆ؍ν® 4400 ƽ´̴͎�֕�ñѥ̛֛͊ϫͿ
ŌÀ$ǡ؍ΌΓ̧ͭΚŰ؍ю́΂ΌΓҝȑͪՂϙ פѳ<(Ί 2010،� 

  
ҝϙΚȇЏʓӖŚ̴̭ΚͿβծ』˔Ǻĭ؍^Ŧľϐβϙפñȑ̴ͪҝģҏβļԋ؍ϙפ

֌βŮ֡³ʓΚͿԡ՗Şɷȓ˔ǺβŃȖ�ġ˶ċΌΓϙ�˥؍ҝϙѲìÜѶդԴԲ͕ʵβΚ

̰ǺǺξ؍֐^ŦSʁɾƞβ�̏Ÿ͕͆	ʓ�òđ�βŽƂ͕ʵ؍ΩĭƝ̉֘+β֨ҝϙ�

βŝĵҝ׌sͪבΜ�Τ;דɻȓʓԲʵĿќϻΜԾ؍(ίƟ¢΁с�ЄϋŊCæā̴ҧϻ΀

˽xТ̧͕؍ȓьβ֨ҶòͩВε“¨ͪ˛ǅͦÛ؋Critical Endangered, CR،؍dϩ�ΰղ�
β׭ҁ�ͯю׭ҁѶ�@ΚͿԉ͊ĬՊâɸÒƽ֌ŝƹ�֕֘؍+ñѥʓ̊mとՔβ֌Ɂǜּ

$ř؋Dekker & Casselman 2014،؍ՊâɸÒƽ֌դԴƭ˚Ñβ֊ίˌʓýνɁǜּҝϙΚȇ
Џ>ʯω�Բ͕ʵƝ̉Κ̰ĵȇβɩとʓýé®ҝϙuǊ΂̥βǜּʢʓ�jǵׂύϭձ͂β

Ө׉� 
  
ĬҝϙĭÑ֘+́΂ΌΓҝ$ř؍î�ч(ʧՂϙβΚͿͪՂϙΌΓ�Կ2ՂϙΌΓКϫ

βľϐףעñǘÏҝϙβП˟؍Àǘҝϙ̵̩βѥ¾֕T̴̲Ɠ̴ƤĭÑβaң؍Նюeӹ̤

̴Բ͕ʵƝ̉βΚĊԃΛŸ��Ĭŝ͝ҝϙӓո®βՂϙΌΓ�ʦ΀«βͪ˛ϥʩβ�Зe؍

ў׌˄ƢŚʷŮΌΓ؍ġ˶Ĭŝ͝ҝϙβ˄ƢŚʷŮΌΓʅчȑͪ֘+˄Ƣ$ǡ˶�Зeў׌

ΌΓβđ�Ʊωʅч�ġ˶҃ѥҙ˶˨ʧՆҬ˄ƢŚʷŮΌΓβļϚΚͿŵѶчёÄȇύϭ؍

�ПøΩĭƝ̉֊ίѶҝϙċ�Зeў׌ΌΓξ֐βΚȇʄՇ؍ñʫ֊¹ΩĭԲ͕ʵβҚѽЦ

͢� 
  



258 
 

ʱӎΧβϺ�jμˣͪӘNҝϙȑֆՁΈCæҝϙΚȇЏuǊ΂̥�֩ͯ́΂ΌΓҝβ【

ғΈʓ�jñҬβծ』Ȱˣͯ؍ю́΂ΌΓҝ�ʩ�ξ�A5ʥβΚ̰ó؍��űŭפ�AΛ

ΚβűŭñCӼΌΓҝǅՊ�ZβΖŋ؍ǞΖŋøՑʔ�ίўȑҎ΂פ�Aβ́΂ΌΓҝ�ġ

؍˶́ ħҝϙβ́΂ΌΓҝβчёβʔϮとÄCæXϨΖŋġŭβǜּ>ֳՆ�˷ĬӃǠβʔ

֌ՆҬύϭѶө˃�îř؍κͅҝϙξ`ΚŰβͿϨβʅчΚͿŵԉɻ6ñYͪҝϙΚȇuǊ

Ȱˣβ`ɟ؍��ʁŝ͝ҝϙίΎβ�æeў׌˄ƢŚʷŮΌΓ؋Lin et al. 2012،βʅчÄȇ
ѶΚ˾ΚͿŵβύϭ؍�zñCǑϱԐ˶ϨΌΓĬˊħҝϙβ¤ƳΚȇCæļϚΚ̰óԉɻ؍

6ʓϹøκͅҝϙuǊβծ』Ȱ �xԿ2ԉɻƏɇ_С�@ΚͿŵCæ9ɹϡŵξ֐ŭӎΧY

ͪˊħҝϙβļϚΚȇԉɻ؍ΜCձ͂ҝϙΚȇЏβとÄΩĭѶԲ͕ʵΚ̰֌β֐c؍Նюñ

C¹ՂԲ͕ʵβɾЦ͢ĵȇ-ҚѽЦ͢� 
  
ʱӎºƏC�ƽβʔ֌ՆҬؐ 
  
 ħΰΉѳ̏ŸØ˿ҝϙ́΂ΌΓҝ$чёÄȇ$ʔϮとÏˊ،1؋
 ħΰΉѳ̏ŸØ˿ҝϙ˄ƢŚʷŮΌΓ¤ƳΚȇˊ،2؋
 ƢŚʷŮΌΓʅчÄȇѶΚ˾Κȇ˄،3؋
 Ζŋġŭ֐ǜּˊħҝϙΚȇЏʔϮとÄβξ،4؋
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6.2 ʴɻѶʀ̧ 

6.2.1 ҝϙǃԋП˟Ѷ˔ĭ「֫ǅ 

ʁ 2018 ƽ 6ؘ11 ʨՕŻΩʨT͞ץ͞؍=ʁ-160ؘ-170 ʁӈɾҝϙΚȇЏկΚÄ؍¤�
ͿeӹÑØ΢̏Ÿ̏؋о¬ΜÑ،βϛϋÑ̏؍ŸҝϙÑ�̏ѷ؋аҰÑ،�ɾƞ͍ëØv؋Ø

ˆǬÑ،ċÐv؋ÐˆǬÑ،�ŝ͝ G2�ŝ͝ G1CæΰΉҝϙĬ�-160”�¤͞SRӕ 10ː
ƼҬʁ̴Ƥβ 10�ƚϯԒЭՆҬǃԋǛǒАո؋ĩ 6-1،�ϯԒЭ�̄֠ 0.5�ƚАոӞ׺�
βǃԋ؍ǃԋǛǒ¤ȑ1؋،Մоϙױ،2؋ؑפÝϋؑѶ3؋،̞� 
úʔ̤ҏȨЬβǃԋǛǒϯԒЭ�ʀîřȨ�ː̤ҏĭǛRтβ 10 �ƚϯԒЭΜCͅհ

˔ĭ「֫ǅ؋Rugosity،�Ϻ.ːϯԒЭβН׺Ȥǜ®ȨЬβǃԋϯԒЭβֆǅͪ x؍˔ĭ「
֫ǅӎϾ�ǒͪ 

 
˔ĭ「֫ǅ = 1- x/10 
Ĭ̞ͨϻĭǛԦƼаβ˔ĭβ˔ĭ؍xԒɁԴ ŦĬ^؍ġ˶ӎϾ¢β˔ĭ「֫ǅԒT؍10

̞ͨ�ġͪĭԋͪƼĲβ̞ĭͭץTԐK̤؍ ĭǛRтβϯԒЭН׺ʧПʶĬϺ�ːȨЬβǃ

ԋϯԒЭβ 10�ƚҟ؍ƔѴ x=10؍˔ĭ「֫ǅͪ 0 [˔ĭ「֫ǅ=1-(10/10)]ؑç$Ĭ�͔Ů֡
ȓϙפԐKԦŝβ˔ĭ؍xԦƕ؍ӎϾ¢β˔ĭ「֫ǅɸoԒץ� 
  

 
ĩ 6-1. ĭĩċ̄ːЭβSт 

 
6.2.2 ŝ͝ҝϙ̎�ϙפ¤R 

    ʁ 2018ƽ 5ʨ 19ʇѳ 5ʨ 21ʇ¬Μ Reson SeaBat 7125Śֺ̩̽ͅɀͅ}؋Multibeam 
echosounder،лҼŝ͝ҝϙ G1�G2Cæ G3Ñ̎15-0؋��ƚ،ҝϙϙפ¤R�̽ͅʔ²β
SтC�Š̊ӾƜSʁӈֺβ GNSS ՄоԸԞϲY֛ͪĭļϲ؍էø̴� GNSS ϤÄϲͅŻ
ѻ֦Sт�ĬՆҬ̎̽ͅհʔúʔӈ͞ͅSとÏ؍�Əʱ̴Ĺ$̎̽հͅog˵ѳļ֝�͞Џ

Т�ͅհʔƏѲӓǒ͞SӎʿӕĬ̏Ÿ͕͆Ÿ˫ϲʃ؍ӈׇͅΈͪ̄ 1¤ց�˰ͅ؍հ͞Sӈ
ͅʔ֌ͪ 5ʨ 19ʇ�Õ ѳ׺8 5ʨ 21ʇ�Õ ĬŚֺʶ̎̽ͅհʭ֌̄ÖƕʔՆ؍ř˶�׺6
Ҭ�˰9ƭ؍͞נѶѲӓǒ͞SӎͅհПʼՆҬ̅Ɠ�̏ŸÑĹ$̑͞とÏͪCÖʇͪ͞ β
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̾ø̎͞Ĺ؍Ξͅհʭ֌$̑͞とÏñCρ¢Ĭ´�ʇͪŝ͞˿͞ưŝʁ 3.26Њ(̎͞Թ®ǃ
ʔհ�®)؍ʦǡ�ʇ$͞ưБ 2.7Њ؋ĩ 6-2،� 

 

ĩ 6-2. ̏ŸÑ͞SとÏĩ 
 
    ͅհY˚ʭ֌˵ՃĂ?שȷɔʭͅ؍Ñ�Śҟʩ͕̉RɪשЫ؍Y˚ѻ֦ġׂֈ՗͕Ыю
ŌÀŚחβƭYհ؍˶řʱÑĹ�ÕŚԐØ؍׏ʁԴƤ϶Б 3~5 ЊҟΛΚϑ̲ŌÀY˚βĢ
֮�ʱ˰̎̽ͅհʦ̀ͅѳ̎̽ 1Њ؍ʦ̽ѳ 16Њ�ͅհɸoΜ CARIS�õ¢β HIPS & SIPS
ϻԤפӊϾáŨӈͅԉɻ؍CѲÄæ9ƭͤ֘ΨƸ̎̽֫ӏǡԫ¢̎̽ɸo� 
 
6.2.3 ́΂ΌΓҝ$чёÄȇ$ʔϮとÏө˃ 

ʁ 2018ƽ 3ʨ 30ʇѳ 4ʨ 2ʇ̄ʇԹ͞ʔ؍ĬΰΉ�G1�G2�̏ѷċ̏Ÿϻ1jĭ؍׺
̄ĭ100-ץ͞׺ �¤ċ-160 �¤�j͞SβՄоϙפ�¤«÷ӕϱ�ː 10 �ƚ*1 �ƚƼҬ
̴ƤЭ�ϻ̽β̏#ģŻϯԒЭ̄؍ �ːϯԒЭ�Л¤ȑ 10j 1�ƚ*1�ƚβՄоģŻ˥ ؍̀

̄�j˥ˋβğӉγC�րշӉշˣŻSт�Օɛ”-160��¤͞Sʓġͪ́΂ΌΓҝֳ』̎
șѥΚŰ؍ġ˶』ՕɛĬιհָԴT͞Эβϙפκ́ͅ΂ΌΓҝβとÄ2018؍ ƽ̄jʨŝ͞
ʭ֌̎͞բñCԹ®ѳƖ”-160�¤�C؍�ġ˶ՕɛĬ˶ӕϱ̏#ģŻ˥Ñ�Ĭ”-100��¤
͞SӕϱģŻ˥Ñ³ʓȂ』ɀӐ͞SץTʓýʧǜּ́΂ΌΓҝβӽǅ� 

 
ǧğʨ©ӕϱŹ̏#ģŻϯԒЭǡ֊Ũѳ 11 ʨǃ؍ʁ̄ʨŝԹ͞βʔ֌׺ȩɦξͺκͅ

́΂ΌΓҝ【ғΈβとÏͯ؍юΞʁϯԒЭSʁ͞֌Ʒ̎͞؍�β̪̞ϻ̚ϫͿʧĬ̎͞Թâ

βʔm【ғĬҝϙ�ғUΌΓҝՆюƔѴΌΓҝ【ғΈҶTN؍ġ˶ЦՊ 4ʨċ 5ʨͅӛǡ؍
ǧ 6 ʨ֊Ũ̘Ż�Μ̙Ԣ̮Ԣ°Cæ̎ˍĬ�yƁΌΓҝβ´ɇ�Ϥ֘̚ϫβ̪̞�ՆҬȩ
ͱè˥� 

 
ȩͱʔ\Μ Olympus TG-4ɸSξ˨ċ 1�ƚ x1�ƚβ PVC˥ �̀ͪ +ɇץͱͺӊʺǅ؍

ġ˶̄j 1�ƚ x1�ƚβ PVC˥ˋ�ΜւУ¤֠ͪğj 0.5�ƚ x0.5�ƚβ˥ ؍̀̄ �Ǘǜ

{ïÌþ 0.5�ƚ x0.5�ƚβ˥ˋ؍ʦǡ�ːϯԒЭʧǥ® 40Ǘǜ{�̄Ǘǜ{ԫ�ֲѪǡ
\Μ CPCe؋Coral Point Count with Excel extensions, Kohler and Grill 2006،Ԥ؍פĬ̄j 0.5�
ƚ x0.5�ƚβˋ�ɖ� 50j֣˨؍׺ԯӵ̄�j֣˨׺�βǃԋП˟�ġͪыȊ®ҝϙĭÑ
βϐǃԋÌþϙפȓױÝϋ؍ġ˶ĬԯӵʔƏΌΓҝÑ¤ͪֆĬϙפ�ċֆĬױÝϋ�βΌΓ

ҝ�ʢծ』βʓͪ؍+֕T̴̎�βç�Cæ̎�̚ϫͿƔѴԯӵ�ʎՂȑβӥư؍ġ˶ӎϾ

【ғΈʔΜֵ¢ֹ̎βϙפċױÝϋֹϫՆҬˣ͋Ï� 
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6.2.4 ˄ƢŚʷŮΌΓ¤RΚȇ�ʅчÄȇѶΚ˾Κȇ 

©˷ө˃ŝ͝ҝϙ G1�G2׎Ϝ˄ƢŚʷŮΌΓŚ¤RT͞Э֔Դ؍ġ˶ʱӎΧCө˃Ĭ
1j�úϙÑT͞ЭC�β˄ƢŚʷŮΌΓβ¤Rͪ �ʁŝ͞ʦT͞ʔ؍CǤ˷�̴̳͜؋

̥Ÿ��Ӗ�،ՆҬŚʷŮΌΓβ¤Ƴө˃�ΩίΎ˄ƢŚʷŮΌΓчפʔ؍ՆҬ1؋،ȩɦؑ
GPSŻS،2؋ �ʺ¤ſՆҬΚ˾ΚȇנƷĠƈ פβ֨ɸjч،4؋ŝƕհؑͅCæפч،3؋ؑ
ΌΓчפŝƕCчפפֆ、Ϝͅ؍ հʀǒͪĬΎŃΜεƚͅհ̄jчפʦֆԥCæѶ˶ԥĳν

βʦֆԥβֆǅ؍�è�ԥβƼįYͪчפפֆ� 
ͪ+Ն�˷φӊ˄ƢŚʷŮΌΓʁץㄧ˄Ƣˤǒĭ׺βΎ 2018ƽ؍̥ 5ʨ´ǝץㄧ˄ƢՆ

Ҭˤǒĭ׺Ύ̥ΚȇѶ˄ƢŚʷŮΌΓɸհŻǶө �˃ө˃ʀǒC̳͜ʁΩʨʦT͞ʔՆҬ�

ƕʔƼҬʁ̴ƤЭβɎƒ�¬Μ google earth̅Ɠˤǒĭ׺Ύ̥ΚȇѶ 2005β̴ƤĭǛとՔ؍
ՆҬĭǛŻǶɆԶ� 

 
6.2.5 ǜּˊħҝϙΚȇЏʔϮとÄβξ֐Ζŋġŭ 

(a) ԴƤ̎ԋԉɻɨ֨ؐ 

Ə̎�ֆʭ͎�ǅӎӕтʁ GPSŻSÑ؍ɨ֨ֆʭ͎ǅѶ�ǅϻͿΐԉɻ��ʁ̄˰կř
ƭYʔɨ֨ 500̇Ô̎˥eŰʁ 4°C�Ѐ�ՈѳŭӎΧ 5ƈנſՆҬ̴̎͏ӊǶзϘ(PO4 -3)
ċз̍(NO2 - + NO3 - + NH3)͠ǅ$ͅհ�β˥ʔ̴̎؍�C 0.2μmͤЖՆҬՊͤ؍Câ֘̎
�֫ԋ�ͅհʀ̧ 』\ΜĒ˚Ï SMARTSpectroβÏŵͅӛҜ½ՆҬ׎ѽ؍�ãͱ�ɝYȘ
�CɥƷĵ SMARTSpectro¤��ǅӎ(LaMotte؍Maryland؍USA)ՆҬξ֐зϘċз̍͠ǅͅ
հ� 
C 500�ϋѮ̾ø 350̇Ô̎β̅^էтɈĬ͵ճ�βϋѮΏ�Ə βϋѮΏċ(ͬ׈3 3

j֕̚ϿФĬ÷˥160-�׺”�¤͞SβӉշ� 48ƕʔǡɨĠ�Ə·חβϋѮΏċ͵ճͬ)ϣ
ծ؍´ǡβծհưΨA、Ĭ՜ 48 ƕʔ�é®β̴̎ċ׏βͿΐǶǜּ�֕̚Ͽ�β̚ϫͿ³
Μ 100 μmβͤЫՊͤ؍ƕʁ 100 μmβ̚ϫͿ̪̞ͪͪח�؍� 

 
(b) ̱̩׏YΜ�ˊħ̴Ḻ́Ń΀Ƕؐ 

¤ʺԴ 3-5ƽԴƤˤɡ̩Ńԉɻ؍ҙC+ӊ̲׏Ѷ͉̲Ɠ˶ÑĹ$ǜּċ+ӊԴƤ÷׺S
̱ՁѶ̱ü¤Ƴ�úʔ̅Ɠ÷׺Sʦŝ̱ՁѶ̩̑͞׏YΜ$Ɠȏ֐c�ɀӐĬ�úŲЁ̲׏

YΜ�$̱Ń΀Ƕ(ŘŲŲ׏��ŲŲ׏æ׏א)�̅Ԧʔ֌ǂ¨¤ʺʀ̧ѶA、̩̲æԷ˻ʭ
 �ӎϾ$ưΨ̲̩׏א
Ξʁˊħ̴Ĺ̩ŃֆʭӈͅԉɻԦͪп&؍ʱύϭC˳̯؋ECMWF،$׏Ńԉɻ؍�C

ʸ3ĭÑ̴ĹͪŝЂĦ$ˤɡЂĦ؍Ʒ�̴Ĺ̩̲ˤǒՆҬӎϾ�ŝЂĦӎϾȖǥ$̩Ńԉɻ؍

�ɇ_ͪˊħ̴ĹԴƤ̴Ĺɸoˤǒ$՚΢ːF�ʱӎΧβΜ$̩Ńˤǒͪ DHI ύ¾̎״ 
ϭȖ(Danish Hydraulic Institute)ύίMIKE 21ɸoˤɡԤפ$ SWˤО(Spectral Wave Model)؍
ыհ̲׏Κȑ�ַЭǶ̩50YΜ�ΰ̵̠ɳ�ǃǁϗɠ�ϑ̩ɭȏ�̀ÏæȥƎΎӾϻ˨¯�

ҙC̐ǥˊħ֔Դ̴Ĺ$̩̲Ń؍�CȖǥ$̩Ń؍¤ʺ 2015�2016æ 2017ƽ 5ʨѳ 9ʨ$
̩Ńԉɻ� 
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ύϭ�¤ʺˊħΰΉ�ӈֺæ̏Ÿ̴Ĺ 2015ƽæ 2016ƽ 5ʨѳ 9ʨŘŲ̩̲ԉɻ؍Ŧĩ
6-3ȖϜ؍Cձ͂÷ͪ׺$A、̩̲¤ʺʀֹ؍A、̩ץ�Յʭ$ՕŻ"βΜ˗ʮ7$ǑӸ(ã
֎˗ʮ7ҏ�͖ό�̴Ƥaң	P.154)؍C�¨ӎϾǒ̐ǥ� 

Σ(Ti×Pi)ؒTs×ΣPi                                 (1) 

Σ(Hi2×Cgi×Pi )ؒHs2×Cgs×ΣPi             (2) 

ǒ� Cg ؐA、ч̩̩Ձ 

   Pi ؐė�ĵǒ̩̲ iȖW$̅^ 

   Hi Ѷ Tiؐė�ĵǒ̩̲$̩ץѶՅʭ 
(ӗؐ�ˣͪ iьͪė�̩̲$΀Ƕؑ�ˣ sьͪA、̩̲΀Ƕ) 
 

 

ĩ 6-3 ˊħΰΉ�ӈֺæ̏Ÿ̴Ĺř̴׺SϜȄĩ�ͱͺ]͊ؐGoogle Earth� 
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6.3 ȑʼ 

6.3.1 ҝϙǃԋП˟Ѷ˔ĭ「֫ǅ 

    ө˃Пʼ׎ϜǧΰΉ® G2βҝϙϙפԦŹɶՄоؑӈɾҝϙΚȇЏկΚÄͿeӹÑβˆ
ǬÑ®̏Ÿ͕͆Կ�˿³ʩԦŚβ̞ͨċϛϋͨ���Cŝ͝ G2ÑβҝϙǃԋП˟ʦͪŹɶ
Մо؍ϯԒЭө˃ʩ 94%ͪՄоβϙח·؍פβ 6%̞ͪĭ�ΰΉ70؋%،Ѷŝ͝ G155؋%،
γʩԑՊ 50%ͪՄоβϙ؋פĩ 6-4،�ӈɾҝϙΚȇЏկΚÄͿeӹÑ�βϙפŚĄΎ�Մ
о¤R�Մоβϙפβ̅^γ�® �؍ ǬÑɾƞ͍ëÐvċØvƱՄоɱċ̞ĭͪˆ؍50%
�Մоϙ¤«ͪ 35.5%ċ ̞ͪ؍32.5% 63.5%ċ юØvаҰÑβ̏ѷѶ̏о¬ΜÑ�β؍67%
̏ŸβՄоϙ³פ=ʁ ŦĬ̏Ÿβϛϋ^؍Ýϋͪ βĭǛױюԿ2ÑƸ¢ΎC؍43%~25%
Ñ�ϛϋWǃԋǛǒβ̅^ץՍ ĩ؋67.5% 6-4،� 

ĩ 6-4. 1ŝ¤Ñϙפǃԋ【ғΈѶΎŃĭʗ 
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ǧΰΉ®ˆǬÑÐvβҝϙβ˔ĭ「֫ǅԦǧˆǬÑØv®̏Ÿ͆βҝϙץ���˔ĭ「

֫ǅʦץβʓ G2؍،0.28؋�˰ʓÐˆǬÑ0.24؋،�ΰΉ0.25؋،ċ G10.17؋،�˔ĭ「
֫ǅʦTβĭÑ³ĬØˆǬÑ؋،0.06؋ĩ 6-5،� 
˔ĭ「֫ǅβˣ͋ưŝƕ、Ϝ̄�Ñβ 10 ːvЭ֌βįoϦǅ�ʭ�CÐˆǬÑβ 0.29

ʦ؍ץ�˰ͪØˆǬÑβ 0.07ċΰΉ ʁ=³׺ĭח�؍0.06 ŸϛϋÑ،ċ̏؋0.03 G2؋0.05
ċ̏ѷ،$֌؋ĩ 6-5،�Կ˥βПʼ׎ϜկΚÄͿeӹÑˆǬÑÐvβ˔ĭʦ�įoח�؍
ĭ׺$֌β˔ĭįoϦǅ³ξP؋ĩ 6-5،� 

 

 
ĩ 6-5. 1ŝ¤Ñϙפ「֫ǅ 
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6.3.2 ŝ͝ҝϙ̎�ϙפ¤Ƴ 

ʁ 5ʨ 19ʇѳ 5ʨ 21ʇCŚ̩ʶ̽ͅ}ՆҬŝ͝ҝϙ̴�ĭǛȹɆ�Пʼ׎Ϝ G1Ñβ
ϙϋǧƤ՚ǝř̴�νǐO¢â®̎̽ 15 Њβĭʀؑ G2 Ĭ̎̽ 6 ЊC�ϙϋՉR̽̎؍ 6
ؘ12 Њ̅Ԧ̜ϙϋͯ؍ǡĬ̎̽ 13 ЊƮôβĭʀä¢ΎϙϋؑG3 ÑԴƤ϶ͪƼĲβόĭ؍
Ĭ̎̽ 8ЊÜƭ˚͆Ðŀř̴ǝÐǐO�Ʒ̴Ĺ̴؍ǁ�ĄΎόջĭǛ؍Ĭř̴ 15~16Њҟʩ
ֱʏβϙϋ¤R�Ñńɪŝְ׺ĩĄΎ¢ϙϋѶ̴ǁβưΨǶ؋ĩ 6-6،� 

 

 

ĩ 6-6. Śֺʶ̽ͅɀͅ}ȹɆŝ͝ҝϙ G1-G2 ÑЊѳ̎̽ 15 Њ̴�ĭǛξƓ̽ǅ�ξƓ
ĭǛ̽ǅ׊ѽ͚Ơ¨ʁĩô�΀ŻÑńβ̴�ĭǛξƓ̽ǅCְ׺ĩ、Ϝְ׺؍ĩ׊

ѽԒВ、ϜӞÑξƓ̽ǅԒ̀؍ñѥ�ʩΚͿϙϙפβŰĬ� 
 
 

6.3.3 ́΂ΌΓҝ$чёÄȇ$ʔϮとÏө˃ 

ʱӎº©ʭβ˜ǱͪιհЩȯá΂؍Ü�ՆҬGXҟΐƙΜģŻ˥ˋ˩ȔƷ̧1؋x1 �ƚ
Մо؍ˋ 10 �ƚ،νɁȩͱè˥Nӎ́΂ΌΓҝ【ғΈͯ؍юĬ1ʨβө˃ίΎҝϙĬԹ͞
ʔŚҶ̪̞Ȑ̳Ϳ【ғ؍ƔѴΌΓҝβ【ғΈҶĞծTN�^Ŧ5؍ʨ 17ʇĬ G1ĭÑ-160�
¤֣˨Օ�ń 1�ƚ x1�ƚβ˥ˋ؍ΌΓҝβ【ғΈñCǧ̝̮´β ĩ؋3% 6-7a،ŌÀ®̝
̮ǡ ĩ؋49.69% 6-7b،�˶�Пʼ׎ϜΌΓҝ��ʓŦՊǝȖӢωĄΎŲЁǶβ̵ֆ؍çю
ΌΓҝ�ƈ�νբŰĬ؍ïʓҶ҅ε΂̴ҝ؋turf،ċ̪̞【ғҏֳ؍』ЦՊ̝̮șʧ׎Ύ¢
ĩ؋[ 6-7c, d،�`ɟ˶Пʼ؍ʱӎºǧ�ʨ֊ŨϕŻ+�Ə̪̞̝̮ǡ�ՆҬ˥ˋȩͱө˃
βˣ͋Ϧǂ� 
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ĩ 6-7. G1Ñ-160�¤͞SͅЭʃβǃ˔чёĬ̝°´Ҷ̪̞【ғ؋a،ċƏú�j˥ˋ�β
̪̞̮͂Ȼǡֵ¢ǃ�β́΂ΌΓҝ؋b،βͱͺϜȄĩ�Ʈ�Ӊˋ̝̮´؋c،ċ̝̮ǡ
 �d،ɪŝĩ؋

 
ǧΰΉ®̏Ÿβ́΂ΌΓҝ【ғΈĬ 2018ƽ 6ʨ® 11ʨĄΎ׎ҏQ�Ӄ³βʔ֌ѶϮ֌

とÄ̜�؍ʩ׎ҏβ֣ʨH�͞Sċĭ׺とÏβԔÉ؋ĩ 6-8،� 
�ʨβө˃Пʼ׎ϜǧΰΉ®̏ѷβ�-160”�¤͞Sβ́΂ΌΓҝ【ғΈγʩ 30%C؍�

��Cŝ͝ G1β 45.98%ʦ̏؍ץѷċŝ͝ G2β 39.18%ċ ΰΉͪ؍$˰38.91% 30.71%�̏
Ÿβ́΂ΌΓҝ【ғΈzʩ ĩ؋2.54% 6-8،� 
Μ�ʨө˃β́΂ΌΓҝ【ғΈՆҬ two-way nested ANOVAПʼ׎Ϝ́؍΂ΌΓҝ【ғ

ΈĬĭ׺֌ʩ׎ҏưΨ؍Qʓĭ׺ċ͞S�jġŭ֌ʩ50֐c؋、 6-1, ĩ 6-8،�Ə�j͞
S¤֊ՆҬ one-way ANOVAТӎ̅Ԧ́΂ΌΓҝ【ғΈĬĭ׺֌βưΨ؍Пʼ׎Ϝ́΂ΌΓ
ҝ【ғΈĬ÷͞Sբʩ׎ҏβĭ׺֌ưΨ100-�؋”�¤͞S؍F(4,45)=7.654؍ P<0.0001ؑ�-
160”�¤͞S؍F(4,45)=18.766؍P<0.0001�、 2, 3،�Ĭ�-100”�¤͞Ś؍΂ΌΓҝ֘+Ĭ
ŝ͝ G2׎ҏԦT0.62؋%،$ř؍Ĭח�ĭ׺Б=ʁ 13.45%® 19.10%$֌�ͭ׎ҏưΨ؋ĩ
6-8،�ĬͯюĬ�ʨʔ؍ŝ͝ G1 ċ G2 ú˥�-160”͞Sβ́΂ΌΓҝ【ғΈ׎ҏβ֕T®
8.3%ċ ĩ؋8.94% 6-8،�̏ѷĬú˥͞Sβ́΂ΌΓҝ【ғΈ֕T ³ŌÀ׺�jĭח�؍7%
6%Ʈô؋ĩ 6-8،� 
Чø�ʨ® 11ʨβԉɻ׎Ϝ؍ΰΉβ�j͞SĬ 8ʨʔ́΂ΌΓҝ【ғΈγͪ 9ʨʔ؍0

ĠÔ®Б 10%�ŝ͝ G1 β�j͞Sċ̏ѷβ�-160”�¤͞S³ʓĬ 9 ʨʔʩ׎ҏԦTβ́
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΂ΌΓҝ【ғΈ�ŝ͝ G2”-100”�¤͞Sβ́΂ΌΓҝ【ғΈĬ 7~9 ʨբƖʁ QĬ؍1% 11
ʨʔŌÀѳ 20%�̏ѷ�-100”�¤͞Sċ̏Ÿβ�j͞S³ʓĬ 8 ċ 9 ʨʩԦTβ́΂ΌΓ
ҝ【ғΈ؋ĩ 6-8،� 

 

 
ĩ 6-8. Ĭ÷˥׺β�-100”�¤؋a،ċ�-160”�¤؋b،͞Sβ́΂ΌΓҝĬ�úʨHβ【

ғΈ����ʨH�-100”͞Sċ 10ʨH�j͞Sͭԉɻ� 
 
 

、 6-1. \Μ�ʨH́΂ΌΓҝ【ғΈՆҬ Two-way nested ANOVAТӎПʼ 
Analysis of Variance Table       

 Df Sum Sq Mean Sq F value p 
Site 4 6386.8 1596.7 18.257 <0.0001 
Site x Tide 5 4331.9 866.38 9.907 <0.0001 
Residuals 90 7870.8 87.45     
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、 6-2. \Μ�ʨH”-100”�¤͞Ś΂ΌΓҝ【ғΈՆҬ One-way ANOVAТӎПʼ 

Analysis of Variance Table       

 Df Sum Sq Mean Sq F value p 
Site 4 2204 551 7.654 <0.0001 
Residuals 45 3239.5 71.99     

 

、 6-3. \Μ�ʨH”-160”�¤͞Ś΂ΌΓҝ【ғΈՆҬ One-way ANOVAТӎПʼ 
Analysis of Variance Table       

 Df Sum Sq Mean Sq F value p 
Site 4 7729.7 1932.42 18.776 <0.0001 
Residuals 45 4631.3 102.92     

 
6.3.4 ˄ƢŚʷŮʅчΚȇө˃ 

ʁ 2018ƽ 4~12ʨΩʨŝ͞ʇ؍CʦT̎͞Tʁ-170�¤ͪļ͋ʁΰΉ�ŝ͝ G1�ŝ͝

G2�ӈɾeӹÑˆǬÑ؋ɾƞ͍ë،�̏ѷ؋аҰÑ،Cæ̏Ÿ̏؋о¬ΜÑ،؍Ǥ˷Ɏƒ˄

ƢŚʷŮΌΓ�Пʼ׎ϜΰΉ�ӈɾeӹÑØ˿÷ÑȔѳμ´ͪ˴�ʯίΎ˄ƢŚʷŮΌΓ�

˄ƢŚʷŮΌΓĬҝϙ¤RÑCŝ͝ G1 ċŝ͝ G2 β”-160”�¤͞SC̽βҝϙÑͪ ؍Ȕ

ѳ 2018ƽ 12ʨǃͪ˴КӎĬŝ͝ G1ċ G2¤«ӓո® 19jċ 53j̰βчͯ؍פюΞʁ͖

̞Ğծ؍ʁ 2018ƽ 12ʨՆҬʅчհө˃ʔĬŝ͝ G1ċŝ͝ G2÷Аո® 10ċ 20j̰βΌ

Γчח�؍פ 42jчפƱҶ̞Ķю˼4؋、 ĩ؍6-4 6-9،�Ĭ 12ʨӓո®βԿ 30j˄ƢŚ

ʷŮΌΓчפפֆβƼįפֆ֨�Ĭ 9~12 �¤ċ 6~9 �¤�О؍ʦƕƼįפֆͪ 6.4 ؍¤�

ʦŝͪ ֆͪפפƼįч؍19.5�¤ ĩ؋10.32�¤ 6-10،�  

 

֘+ĬT͞ʔ̤ҏT͞ЭƒȟνǣΌΓ؍(Ĭ G2ˣŻ 9jΌΓч؋פЯҠ 9-17ч؍פ

、 6-4،ՆҬȯоԸԞчפŝƕ�țȻ 4jġ̎͞ץǅĔ̜׉ʩ̄jʨբʩհͅԉɻβчפ$

ř5؍jʩ̄jʨȯоհͅŝƕβч؋פЯҠ 、؍16 ,14 ,13 ,10 ,9 ϜԿ2ч׎ֆ¤Rĩפ،6-4

®8ʨʔՙʩհͅ؍ʩȑֆβԘӾפ 0-3�¤ŝƕβч12؍פʨʔγͪ 6-9�¤ŝƕC؋�ĩ

6-11،� 
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表 6-4. 柴山多杯孔珊瑚群體位置，編號 1-30 為 2018 年 12 月調查時仍存活的群體，編號 31-72

為曾經有紀錄但在 2018 年 12 月時無發現的群體。 

 

 

 

 

 

 

 

 

 

 

 

點位資料已遮蔽，如有研究需求請洽海洋保育署 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



270 
 

ĩ 6-9. ˄ƢŚʷŮΌΓʁˊħҝϙ¤ƳSтĩ�Вѽͪ”ЦӓոՊQ˼4βчפ�
ѽͪ׷ 2018ƽ 12ʨʩίΎβчפ� 

 

  

ĩ 6-10.  2018ƽ 12ʨհͅ 30j˄ƢŚʷŮΌΓчפβפֆׇǅ¤R� 
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ĩ 6-11. ŝ͝ G2Ñ 5jʩ̄jʨŝƕհͅԉɻβ˄ƢŚʷŮΌΓчפβчפפֆŝƕ(cm)

¤RとÏĩ� 
 
6.3.5 ˄ƢŚʷŮʅчΚͿŵ 

<ƽǅ®μ´ͪ˴Ʊʁŝ͝ G1ċ G2Źȑ+ğ˰β˥؋、 6-5،�3�4�5ʨβ˥ʱĬЦ
Պտ˫Ѷ¥ͺˁѽǡ؍ϕӢͭ׎ҏΚ˾ѭίўԘӾ؋ĩ 6-12،� 
 

、 6-5. ˄ƢŚʷŮΌΓΚ˾˥ʱβ˥ʇʭѶĭ׺ 

 3/31 4/30 5/17 11/12 

ŝ͝ G1 3 1 8 0 

ŝ͝ G2 0 8 0 6 

 

 
ĩ 6-12. ˄ƢŚʷŮΌΓҨβОкӊµĬ a. �ŵ׎ǪտѶؑb. Окˁѽ¥ͺβПʼ؍γ

ͭίΎ׎ҏѰŝβΚ˾ѭ� 
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6.3.6 Ζŋԉɻ  

(a)ԴƤ̎ԋԉɻɨ֨ؐ 
    ϋѮΏФĬ�-160”�¤͞SβӉշ� 48ƕʔǡɨĠ؍Կ˿ʔ֌�ϋѮΏʧġͪ̎β̱Ä
ċ׏βͿΐǶYΜюé®aң؋ĩ 6-13a،�֘+ 9ʨġͪŝԹ͞ɪтϋѮΏʔŞm�Z؍ġ
˶Б 500 �βϋѮΏǀ%�ՠɍš $řח�؍ʨHβϋѮɍšհĄΎ�jԔÉ؍Ϻ�ʓǧ 7
ʨ֊Ũβ̩̲ċ׏βͿΐYΜʇ͚֕T؍Ϻ.ʓԿ2ͿΐYΜĄΎΞÐǝØՏ̓βԔÉ؋ĩ 6-
13b،�ŝ͝ G1β֕̚ϿĬ 9ʨʔγҶ̝ԏġ˶ͭԉɻ�֕̚Ͽ�β̪þհĬʔ֌�ĄΎ 11
ʨ̅ 7ʨċ 8ʨŚβԔÉ؍ĬϮ֌�³ʓ 7ʨċ 8ʨʔĄΎΞÐǝØՏŌ؍Qʓ 9ʨ® 11ʨ
ĄΎ�jԦǝÐrβ U Ǜ؋ĩ 6-13c،�֕̚Ͽ�̞βþհβԔÉċ̪�ú�ǧ 7 ® 10 ʨբ
ʓĄΎ̏ѷċ̏Ÿβ̞հ׎ҏץʁîř�j˥؍׺ю�ĄΎʇ͚ŌÀβԔÉ�Ĭ 11 ʨʔ³ʓ
ĬΰΉċŝ͝ G1β֕̚Ͽβþ̞հԦîř�j˥׺Ś؋ĩ 6-13d،� 
 

 
ĩ 6-13. ϋѮΏɍšհ؋a،�ϋѮΏとÏ؋b،�֕̚Ͽ�βƼį̪ծ؋c،ċ̞ծ؋d،� 
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β׺Ĭ1jĭײċϏթײ̌ 8ʨ® 11ʨŝѴϬŻ֘؍ + G2Ĭ 8ʨհͅ®΀«ץβ̌ײC
æΰΉĬ 9ʨʩ΀«ץβϏթײ�˶ř̌ײĸΎΞÐǝØՏ̓βԔÉ؍Ϗթ׎³ͭײҏβĭ׺
֌ưΨ؋ĩ 6-14،� 
ϘթײĬŝ͝ G1 ċΰΉβʨ֌とÄԦŝ؍QĄΎԽʨ�ÔβԔÉ�úʔԿ�ĭβϘթײ

þհ(Ԧîř�ĭ؋ץĩ 6-14،�3ϏթײĬ 10ʨċ 11ʨʔ³ĬΰΉ�ŝ͝ G2ċ̏ŸԦT؍
ĄΎ�jMůǛ؋ĩ 6-14،� 

 
ĩ ׺d،Ĭ÷ĭ؋ײc،ċ3Ϗթ؋ײϏթ؍،b؋ײa،�Ϙթ؋̌ .6-14 8ʨ® 11ʨβ͠ǅ� 
 
C̎�Մо͎ǅӎАո 5ʨ 16ʇѳ 12ʨ 15ʇβ͎̎ԉɻ؍Аոׇǅͪ̄ 15¤ցӓո�
�˰Пʼ׎Ϝ1j˥Ñ͎̎とÏБĬ 15ǅѳ 35ǅ$֌؍ʦץċʦT͎¢ΎĬ1ʨβ̏ѷċ 12
ʨβ̏Ÿ�ɶפюӌ̏؍ѷċ̏Ÿ�˥ÑʩԦ˛϶β͎ǅ؋ĩ 6-15،� 

 
ĩ 6-15. ʱӎº 5j˥׺βՄо͎̎Аոĩ� 
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 (b) ̱̩׏YΜ�ˊħ̴Ḻ́Ń΀Ƕ 
 
ŘŲ̩Ń¤ʺ: 

ˊħդԴ̴Ĺ÷׺S$׏΋Ε̩ץ¤ʺПʼŦĩ 6-16 ѳĩ 6-19 ȖϜ�ĩ 6-16 Ѷĩ 6-17
ͪ 2015ƽ 5ʨѳ 9ʨ̩ץæՅʭ׏΋Εĩ�ĩ�΋ΕĩĬ̩ü׏ϜʁΰΉæӈ̴ֺĹ̩̲׎
�ԦͪξP̏؍Ÿ̴Ĺ³ʩѶ�Զ�ĭ׺ʩ2ӖưΨ�¤ʺ 2015 ƽ�Զ׺S$ϜǶ̩ץæՅ
ʭ؍ʁΰΉ̴ĹA、̩1.45ؐͪץm؍A、Յʭͪؐ5.26sؑӈ̴ֺĹA、̩1.33ؐͪץm؍A、
Յʭͪؐ5.08sؑ̏Ÿ̴ĹA、̩1.26ؐؐͪץm؍A、Յʭͪؐ4.85s� 

ĩ 6-18æĩ 6-19ͪ 2016ƽ 5ʨѳ 9ʨ׏΋Εĩ̩ץæՅʭ׏΋Εĩ�ĩ�ϜʁΰΉ׎
æӈ̴ֺĹ̩̲׏΋ΕĩĬ̩ü�ԦͪξP̏؍Ÿ̴Ĺ³ʩѶ�Զ�ĭ׺>ʩ2ӖưΨ�¤ʺ

2016ƽ�Զ׺S$ϜǶ̩ץæՅʭ؍ʁΰΉ̴ĹA、̩1.44ؐͪץm؍A、Յʭͪؐ5.51sؑӈ
̴ֺĹA、̩1.38ؐͪץm؍A、Յʭͪؐ5.38sؑ̏Ÿ̴ĹA、̩1.32ؐͪץm؍A、Յʭͪؐ
5.22s� 
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(a) ΰΉ 

 
(b) ŝ͝ 

 
(c) ̏Ÿ 

ĩ 6-16.  2015 ƽ̩ץ΋Εĩ 
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(a) ΰΉ 

 
(b) ŝ͝ 

 
(c) ̏Ÿ 

ĩ 6-17.  2015ƽՅʭ΋Εĩ 
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(a) ΰΉ 

 
(b) ŝ͝ 

 
(c) ̏Ÿ 

ĩ 6-18.  2016 ƽ̩ץ΋Εĩ 
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(a) ΰΉ 

 
(b) ŝ͝ 

 
(c) ̏Ÿ 

ĩ 6-19.  2016ƽՅʭ΋Εĩ 
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˶ř؍մƓΰΉ�ŝ͝�̏Ÿ�jÑĹՆю¤ʺ 2015-2016ƽŘŲæ�Ų$̲׏æ͉̲΀
ǶՆҬ¤ʺ؍Ŧ、 6-6ѳ、 6-9ȖϜ�、 6-6ͪ 2015ƽŘŲ͉̲æ؍^̲̅׏é®ŚŃ׏א-
Fǜּ؍÷ĭ͉̲ίΚ˨Έʍ׎ŝʁ̅؍̲׏ԦΰΉ�ŝ͝�̏Ÿ�jÑĹC̏ŸĭÑʁŘŲ

ίΚ͉̲˨ΈԦ�@�ĭؑץĬ̲׏ίΚ˨Έʀֹ³؍CΰΉæŝ͝Ԧץ�ʁ 2016 ƽŘŲԦ
、�ПʼŦ؍ŝʁ͉̲׎ίΚ˨Έʍ̲׏ĭ÷؍YΜ׏אͭ 6-7ȖϜ� 

、 6-8 ͪ 2015 ƽ�Ų͉̲æ؍^̲̅׏ΰΉæŝ͝ĭÑ¤ʺПʼίΎ͉̲æ̲׏α¤̅
Бͪ 69%æ α¤̅Б̲ͪ׏ŸĭÑ͉̲æ̏؍31% 81%�19%�、 6-9ͪ 2016ƽ�Ų͉̲æ
α¤̅Б̲ͪ׏ΰΉĭÑ¤ʺПʼίΎ͉̲æ؍^̲̅׏ 85% æ ŝ͝Ѷ̏ŸĭÑ͉̲؍15%
æ̲׏α¤̅Бͪ 60% æ 40%� 

¤ʺԴƽ�ŲæŘɶ̩̲΀Ƕ؍ƙפԔÉюӌ؍ʁŘŲʭ֌҃ͭʍ׏א׎a」-F³؍Ą

Ύ̲׏ŝʁ͉̲β̅^�ʁ�Ųʭ֌³ĄΎ͉̲ŝʁ̲׏β̅^� 
 

、 6-6.  2015ƽŘŲ͉̲æ̲׏α¤̅  
ΰΉ ŝ͝ ̏Ÿ 

͉̲ 52% 57% 66% 
 34% 43% 48% ̲׏

 
、 6-7.  2016ŘŲ͉̲æ̲׏α¤̅  

ΰΉ ŝ͝ ̏Ÿ 
͉̲ 21% 23% 27% 
 73% 77% 79% ̲׏

 
、 6-8.  2015 �Ų͉̲æ̲׏α¤̅  

ΰΉ ŝ͝ ̏Ÿ 
͉̲ 69% 73% 81% 
 19% 27% 31% ̲׏

 
、 6-9.  2016�Ų͉̲æ̲׏α¤̅  

ΰΉ ŝ͝ ̏Ÿ 
͉̲ 85% 60% 65% 
 35% 40% 15% ̲׏
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�Ų̩Ń¤ʺ: 
ĩ 6-20 Ѷĩ 6-21 ͪ 2015 ƽ�Ų$̩ץæՅʭ׏΋Εĩ�ĩ�ϜʁΰΉæӈ̴ֺĹ̩׎

ʺ¤�ʩ2ӖưΨ׺Ÿ̴Ĺ³ʩѶ�Զ�ĭ̏؍΋ΕĩĬ̩ü�ԦͪξP׏̲ 2015 ƽ�Զ׺
S$ϜǶ̩ץæՅʭ؍ʁΰΉ̴ĹA、̩2.03ؐͪץm؍A、Յʭͪؐ7.33sؑӈ̴ֺĹA、̩
 �A、Յʭͪؐ6.95s؍1.81mؐؐͪץ̩、A、Յʭͪؐ7.16sؑ̏Ÿ̴ĹA؍1.85mؐͪץ

ĩ 6-22æĩ 6-23ͪ 2016ƽ 5ʨѳ 9ʨ׏΋Εĩ̩ץæՅʭ׏΋Εĩ�ĩ�ϜʁΰΉ׎
æӈ̴ֺĹ̩̲׏΋ΕĩĬ̩ü�ԦͪξP̏؍Ÿ̴Ĺ³ʩѶ�Զ�ĭ׺>ʩ2ӖưΨ�¤ʺ

2016 ƽ�Զ׺S$ϜǶ̩ץæՅʭ؍ʁΰΉ̴ĹA、̩2.1ؐͪץm؍A、Յʭͪؐ7.59sؑӈ
̴ֺĹA、̩2.07ؐͪץm؍A、Յʭͪؐ7.46sؑ̏Ÿ̴ĹA、̩1.99ؐͪץm؍A、Յʭͪؐ
7.29s� 
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(a) ΰΉ 

 
(b) ŝ͝ 

 
(c) ̏Ÿ 

ĩ 6-20.  2015ƽ�Ų̩ץ΋Εĩ 
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(a) ΰΉ 

 
(b) ŝ͝ 

 
(c) ̏Ÿ 

ĩ 6-21.  2015ƽ�ŲՅʭ΋Εĩ 
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(a) ΰΉ 

 
(b) ŝ͝ 

 
(c) ̏Ÿ 

ĩ 6-22.  2016ƽ�Ų̩ץ΋Εĩ 
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(a) ΰΉ 

 
(b) ŝ͝ 

 
(c) ̏Ÿ 

ĩ 6-23.  2016ƽ�ŲՅʭ΋Εĩ 
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̴Ḻ́Ń΀Ƕ¤ʺ 
ʱύϭ¤ʺŘŲ��Ųæ׏אʭ֌̴Ḻ́Ń΀Ƕ؍C 2017ƽ 5ʨ؋ŘŲŲ�12،׏ʨ؋ʸ

ÐŲ׏،æ 10ƽԷ˻ʭ$̲̩׏אՆҬ̴Ḻ́ŃՆҬ¤ʺ�ξ̲̩֐ːFŦ、 6-10ȖϜؐ 
 

、6-10. ӎΧÑԫ�ːF 

ĭǛ̎̽ 2015ƽ 

՚΢͞S ʔ֌ǂ¨͞SとÄo 

�Ǝ̩̲ 

 �Ų ŘŲ ׏א 

̩ü 2017.12 
ʔ֌ǂ¨

�Ų̩̲

ːF 

2017.5 
ʔ֌ǂ¨Ř

Ų̩̲ːF 

N W 

 5.5 4.7 (m)ץ̩

Յʭ(s) 9.8 9.1 
 
 
ŘŲŲ̱׏Ń¤ʺؐ 

ĩ 6-24®ĩ 6-28ͪŘŲŲ׏YΜ؍��ú͞SːF�$̱Ń¤Ƴĩ�ĩ 6-24ͪŘŲ͙͞
$̱Ńĩ؍ĩ�Ϝ̱ՁБͪ׎ 1m/s̱؍üͪʸÐǝ『Ø؍Ĭ˶͞S�ՐḺ́ŃѶԴƤ̱Ṉ́ü
�ʩ�ѴǶ�ĩ 6-25 ṟ̴̌؍ʔé®Ξ͙͞ԭԹ͞ǜּ˶؍Ϝ׎�Sʔ$̱Ńĩ�ĩ͞ץͪ
üʍ̓׎ƕ�֊Ũçԭ؍ԴƤÑĹé『ØŲ׏ǜּ̱üΞ『ØǝʸÐ̱Ä؍ř̴é͔͞βǜ ؍ּ

Ä¾ʦƕ�ĩן 6-26ͪŘŲԹ͞$̱Ńĩ̱؍ՁБͪ 1m/s̱؍üͪ『ØǝʸÐ؍ՐĹѶԴƤ
³ĄΎ̱ü�Ѵ�ĩ 6-27 ͪŘŲʦT͞S$̱Ńĩ؍ɶ̱פüé®˵Ĭ』֊Ũ͙͞βǜּ؍
ɶ̱פŃĄΎʸÐǝ『Ø̱Ä$ΎӾ�ĩ 6-28 ³ĠǨ®͙͞$ʔ˿؍�ɶפβ̱Ṉ́ÄԔÉ
Ѷĩ 6-24ξP� 
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ĩ 6-24.  2017ƽŘŲŲ׏YΜ�$͙̱͞Ńĩ 

ŝ͝�

̏Ÿ�

ΰΉ�
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ĩ 6-25.  2017ƽŘŲŲ׏YΜ�$͞ץS̱Ńĩ 

 

ŝ͝�

̏Ÿ�

ΰΉ�
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ĩ 6-26.  2017ƽŘŲŲ׏YΜ�$Թ̱͞Ńĩ 

 

ŝ͝�

̏Ÿ�

ΰΉ�
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ĩ 6-27.  2017ƽŘŲŲ׏YΜ�$ʦT͞S̱Ńĩ 

 

ŝ͝�

̏Ÿ�

ΰΉ�
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ĩ 6-28.  2017ƽŘŲŲ׏YΜ�$͙̱͞Ńĩ 
  

ŝ͝�

̏Ÿ�

ΰΉ�
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�ŲŲ̱׏Ń¤ʺؐ 
ĩ 6-29®ĩ 6-33ͪ�ŲŲ׏YΜ؍��ú͞SːF�$̱Ń¤Ƴĩ�ĩ 6-29ͪ�Ų͙͞

$̱Ńĩ؍é®ʸÐŲ׏ǜּ؍ԴƤÑĹĄΎʍ׎β̱Ձ¤Ƴ؍ɶ̱פüͪʸÐǝ『Ø؍Ĭ˶

͞S�ՐḺ́ŃѶԴƤ̱Ṉ́ü�ʩ�ѴǶ�ĩ 6-30 ʔ˶؍Ϝ׎�Sʔ$̱Ńĩ�ĩ͞ץͪ
é®Ξ͙͞ԭԹ͞ǜּ؍ṟ̴̌üʍ̓׎ƕ�֊Ũçԭ؍ԴƤÑĹéʸÐŲ׏ǜּ؍ՠ¤ÑĹ

ĄΎΖ̱æȯоǝ『Øʀʀü̱Äβ΂̥�ĩ 6-31 ͪ�ŲŲ׏YΜ�$Թ̱͞Ńĩ؍ř̴ɶ
ԴƤÑĹՠ¤̱Ń³ΛΚΖ̱βΎӾ�ĩ؍üͪ『ØǝʸÐ̱Ä̱פ 6-32 ͪ�ŲʦT͞S$
̱Ńĩ�˶ʔ²̱͞؍YΜ¾ʦƕ؍ԴƤÑḺ́ŃĄΎʸÐŲ׏YΜ�$̱Ń΀Ƕ̴؍Ḻ́Ń

ͪʸÐǝ『Ø̱Ä�ĩ 6-33³ĠǨ®͙͞$ʔ˿؍�ɶפβ̱Ṉ́ÄԔÉѶĩ 6-29ξP� 

 

ĩ 6-29.  2017ƽ�ŲŲ׏YΜ�$͙̱͞Ńĩ 

ŝ͝�

̏Ÿ�

ΰΉ�
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ĩ 6-30.  2017ƽ�ŲŲ׏YΜ�$͞ץS̱Ńĩ 

ŝ͝�

̏Ÿ�

ΰΉ�
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ĩ 6-31.  2017ƽ�ŲŲ׏YΜ�$Թ̱͞Ńĩ 

ŝ͝�

̏Ÿ�

ΰΉ�
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ĩ 6-32.  2017ƽ�ŲŲ׏YΜ�$ʦT͞S̱Ńĩ 

ŝ͝�

̏Ÿ�

ΰΉ�
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ĩ 6-33.  2017ƽ�ŲŲ׏YΜ�$͙̱͞Ńĩ 

ŝ͝�

̏Ÿ�

ΰΉ�
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 ؐ،Nʀü�Ǝ؋̲̩׏א
ĩ 6-34®ĩ �ú͞SːF�$̱Ń¤Ƴĩ�ĩ؍�YΜ׏א6-38ͪ ʭ֌͙׏א6-34ͪ

͞$̱Ńĩ؍é®׏אǜּ؍ԴƤÑĹĄΎʍ׎β̱Ձ¤Ƴ؍ɶ̱פüͪʸÐǝ『Ø؍Ĭ˶͞

S�ՐḺ́ŃѶԴƤ̱Ṉ́ü�ʩ�ѴǶ�ĩ 6-35 ʔé˶؍Ϝ׎�Sʔ$̱Ńĩ�ĩ͞ץͪ
®Ξ͙͞ԭԹ͞ǜּ؍ṟ̴̌üʍ̓׎ƕ�֊Ũçԭ؍ԴƤÑĹé׏אǜּ؍ՠ¤ÑĹĄΎΖ

̱æȯоǝ『Øʀʀü̱Äβ΂̥�ĩ 6-36 』ü̱ͪפř̴ɶ؍YΜ�$Թ̱͞Ńĩ׏אͪ
ØǝʸÐ̱Ä؍ԴƤġͪ׏אǜּ�̱üȯоǝ『Øʀü̱Äՠ¤ÑḺ́Ń³ΛΚΖ̱βΎӾ�

ĩ 6-37 �YΜ׏אԴƤÑḺ́ŃĄΎ؍YΜ¾ʦƕ̱͞؍ʦT͞S$̱Ńĩ�˶ʔ²׏אͪ
$̱Ń΀Ƕ̴؍Ḻ́ŃͪʸÐǝ『Ø̱Ä�ĩ 6-38 ³ĠǨ®͙͞$ʔ˿؍�ɶפβ̱Ṉ́Ä
ԔÉѶĩ 6-34ξP� 

 

ĩ 6-34.  2017ƽ׏אYΜ�$͙̱͞Ńĩ (Nʀü�Ǝ) 
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ĩ 6-35.  2017ƽ׏אYΜ�$͞ץS̱Ńĩ (Nʀü�Ǝ) 
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ĩ 6-36.  2017ƽ׏אYΜ�$Թ̱͞Ńĩ (Nʀü�Ǝ) 
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ĩ 6-37.  2017ƽ׏אYΜ�$T͞S̱Ńĩ (Nʀü�Ǝ) 
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ĩ 6-38.  2017ƽ׏אYΜ�$͙̱͞Ńĩ (Nʀü�Ǝ) 
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 ؐ،Wʀü�Ǝ؋̲̩׏א
ĩ 6-39®ĩ �ú͞SːF�$̱Ń¤Ƴĩ�ĩ؍�YΜ׏א6-43ͪ ʭ֌͙׏א6-39ͪ

͞$̱Ńĩ؍é®Wʀü׏א�Ǝǜּ؍ԴƤÑĹĄΎʍ׎β̱Ձ¤Ƴ؍ɶ̱פüͪ『Øǝ
ʸÐʀüϤÄ؍Ĭ˶͞S�ՐḺ́ŃѶԴƤ̱Ṉ́ĄΎʀüξçβΎӾ�ĩ Sʔ͞ץ6-40ͪ
$̱Ńĩ�ĩ�ԴƤÑ؍ƕ�֊Ũçԭ̓׎ṟ̴̌üʍ؍ʔé®Ξ͙͞ԭԹ͞ǜּ˶؍Ϝ׎

Ĺé׏אǜּ؍ՠ¤ÑĹĄΎΖ̱æȯоǝʸÐʀü̱Äβ΂̥� 
 
ĩ ՐḺ́ŃѶԴƤ؍üͪ『ØǝʸÐ̱Ä̱פř̴ɶ؍YΜ�$Թ̱͞Ńĩ׏א6-41ͪ

̱Ṉ́ü�ʩ�ѴǶ�ĩ ԴƤÑ؍YΜ¾ʦƕ̱͞؍ʦT͞S$̱Ńĩ�˶ʔ²׏א6-42ͪ
Ḻ́ŃĄΎ׏אYΜ�$̱Ń΀Ƕ̴؍Ḻ́Ńͪ『ØǝʸÐʀü̱Ä�ĩ 6-43³ĠǨ®͙͞
$ʔ˿؍�ɶפβ̱Ṉ́ÄԔÉѶĩ 6-39ξP� 

 

 

ĩ 6-39.  2017ƽ׏אYΜ�$͙̱͞Ńĩ (Wʀü�Ǝ) 
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ĩ 6-40.  2017ƽ׏אYΜ�$͞ץS̱Ńĩ (Wʀü�Ǝ) 
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ĩ 6-41.  2017ƽ׏אYΜ�$Թ̱͞Ńĩ (Wʀü�Ǝ) 
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ĩ 6-42.  2017ƽ׏אYΜ�$T͞S̱Ńĩ (Wʀü�Ǝ) 
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ĩ 6-43.  2017ƽ׏אYΜ�$͙̱͞Ńĩ (Wʀü�Ǝ) 
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6.4 Ӑӭ 

6.4.1 ˊħΰΉѳ̏ŸØ˿ҝϙβҝϙǃԋП˟Ѷ˔ĭ「֫ǅ 

ǃԋП˟ө˃׎ϜΰΉ�ŝ͝ G1 ċŝ͝ G2 βҝϙ˔ĭ΂̥Ԧť؍�zʓCՄоβϙפ
ʩ�Ϩץ�ՙʩʩǟŚŮ֡ñCYͪǪ˔ĭ_ΚͿԡқѶƝU�˔ĭ「֫ǅפՄоβϙ؍ ͪ

ñѥ؍�ϨʓϙפՄоQʓϙפ�ʩǟŚβŮ֡؍î�Ϩʓϙפ�Մою�ϙפċϙפ$֌ʩ

ǟ̽β͌ˠ؍ƔѴϙפǛȑǧǃՠȪץβΎӾ�ԨC˔ĭОȑċ˔ĭ「֫ǅβˣ͋ưŝƕñΜ

]ªɿ˥ÑʓơʁĐϨĭǛ�ŝ͝ G20.28؋،�ΰΉ0.25؋،ċÐˆǬÑ0.24؋،β˔ĭ「֫
ǅʓ�jө˃׺�β´ͯ؍ץ�юԿ�jĭ׺ββ˔ĭОȑċ˔ĭ「֫ǅˣ͋ư�ιξú�ŝ

͝ G2ʩ 94%ͪՄоβϙח�؍פβ ю�˔ĭ「֫ǅβˣ͋ưͪ؍6%̞ͪ 0.05�Կ׎ϜĬŝ
͝ G2 β 10 ːϯԒЭβ˔ĭП˟Оȑįo؍բʓCϙͭ�؍ ͪפǟŝβԐKȓ͌ˠ؍Ξ˶
Ƀӭŝ͝ G2 βϙפʓơʁϺ׌�ʩǟŚŮ֡βϙ؋פĩ 6-4،�ξçβ؍ÐˆǬÑ֩ͯ˔ĭ
「֫ǅ(؍ץQʓ˔ĭ「֫ǅβˣ͋ưͪ �ю؍0.29 63.5%β˔ĭ̞ͪͨ؍zʩ 35.5%ͪҝϙ�
Ξʁ̞ͨβ˔ĭ「֫ǅͪ ĩ؋0 �ǥ®˔ĭ「֫ǅפɶːϯԒЭբȨĬÐˆǬÑβϙ؍،6-5
ċȨĬŝ͝ G2βϙפ�β˔ĭ「֫ǅξP؍Ξ˶ñCɃӭÐˆǬÑβץ˔ĭ「֫ǅʓơʁǡ
ь؍ġͪʩ�ՄоQʓǧǃՠȪץβϙפȖѴ�Կ˥βϙͯ֩פŖӈ؍QʓΞʁϙפʞֵʁϮ

̊�βʔ֌Պ#־؍ՠβϙפş)̧ͭǛȑǪ˔ĭ_ΚͿԡқ؍(�ՑøǑՂҝϙβ́΂ΌΓ

ҝΚֆ؍ƔѴÐˆǬÑβҝϙϙפġͪ׏ÏYΜюʎϑ�Ĭө˃ՊϦύϭ9ď֘+Ƹġϙפϑ

ҷюԝϮ$ř؍Ԡץ�Њ��βύϭ9ď(Ƹֳ』ԝՆ׻Ѥβ̎�ͅհҝϙǃԋП˟Ѷ˔ĭ「

֫ǅ� 

6.4.2 ŝ͝ҝϙ̎�ϙפ¤R 

Ξʁơ�Зeў׌β˄ƢŚʷŮΌΓċ�@ΌΓȓ�ҐϻģҏǶβΚͿֳ』ΚֆĬϙפ

ΚͿβ˔Ǻĭ�Կ2ϙ׌բʩ˨ʧȑͪ�Зeўפġ˶Ĭŝ͝ĭÑΞ́΂ΌΓҝǛȑβϙ؍�

Κֆ�Śֺʶө˃֩ͯġͪ׌שċ׌�ҧԁ׌ʧǛȑŚ˥Ïβ˔ĭ_ַģҏǶΚͿŦΌ)פ

ŞmċΎŃ΂̥ϻġИ�ѥө˃ŝ͝ G2 ċ G3 βԴƤĭÑ؍Qμ´Пʼ׎Ϝŝ͝ G1 βϙפ
ʦՄо֘؍+Ĭ 6ЊC̀βՄоϙפñѥʓ�Зeў׌˄ƢŚʷŮΌΓβ˔Ǻĭ$ř6؍ЊC
̽ǐо® 15 ЊβϙפCæϙפ֌β̞ĭǛȑ�jŹɶβΚȇЏ؍ɇ_�úבͿվ֟ƠβΚͿ
ΚŰβϮ֌؍^ŦϙÑȓ̞ĭ�ʧ¢Ύβҧԁ׌�Ό׌ש�׌ċһѤ؍׬CæΚ̰ʁ̎Ơ�

β׌ש^Ŧս׫׆�ξçβ؍Ξʁŝ͝ G2ċ G3Ñ̀̎Ĺċ̽̎Ĺβϙפ֌ʩԦǏŝβ̞ĭ؍
ġ˶ɇ_˔Ǻĭβѥ¾Ԧŝ͝ G1Ñǖ� 

6.4.3 ́΂ΌΓҝ【ғΈө˃ 

ө˃Пʼ׎ϜΞʁҝϙ̴Ĺ̎פ�β̪̞ϻȐ̳ͿŚ؍ġ˶ΩԹ͞ҝϙʞֵʁϮ̊�ʔʧ

Ҷ�Ơ̪̞【ғ؍ƔѴ҃�°̮ҝϙϤ̪̞֘\́΂ΌΓҝֵ¢βӝ؍ƏʧĞծTŃ΂ΌΓ

ҝβ【ғΈ�^ŦĬ 11 ʨβŝ͝ G2”-100”�¤͞Sҟ́؍΂ΌΓҝ【ғΈñCǧ°̮´β
2.95%®°̮ǡɇץ+ 6kՍ® 20.4؊�˶ř』̫Ȅβ׺�ʓΞʁϙפ�ՙʩ׊ѽѶ́΂ΌΓ
ҝξPβ҅ε΂̴ҝŰĬ؍ʩʔ́΂ΌΓҝ(ʧċ҅ε΂̴ҝ̾Κ҅؍ε΂̴ҝ(ʧֆĬ́΂

ΌΓҝ�ֹՆю【ғ́΂ΌΓҝ�֩ͯԿ˥β�Κʀǒ�ʧ̀˼�ʀβ́΂ΌΓҝ؍QƔѴ̜

ʩĬΎŃνɁԯӵċӓո؍zΜͱͺªɿβӝñѥʧ̹̾ץ『�+ͪ؍Ń΂ΌΓҝ【ғΈ؍
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ġ˶\ΜͱͺՆҬԯӵʔʩέȊβբ̜ʩ˻׌®́΂ΌΓҝ�łą�ĄΎβ́΂ΌΓҝ【ғΈ

ՙʓʧԦƈ֢β́΂ΌΓҝ【ғΈT� 
֘+́΂ΌΓҝĬԹ͞ʔʧҶ̪̞【ғю�ʎρ】$ř́؍΂ΌΓҝβ【ғΈĄΎ»ͫβ

ִλю̜ʩ׎ҏβʔ֌ȓϮ֌ԔÉ׎؍ϜԿʓ�jとÄǟ»ͫβΚȇЏ�ыȊ®́΂ΌΓҝ�

ʩ�ξ�A5ʥβΚ̰ó؍��űŭפ�AΛΚβűŭñCӼΌΓҝǅՊ�ZβΖŋ؍ǞΖŋ

øՑʔ�ίўȑҎ΂פ�Aβ́΂ΌΓҝ�úʔĬ˺˰Cæ 12ʨŝԹ͞200-�؋”�¤،ө˃
ՊϦ�ίΎĬʩ̰̎ȯо̱Äβ͌̈́ċ�-160”�¤͞SC��Ԧ�ʎֵ¢βϙפ�ʩԦӽƅ
β́΂ΌΓҝ�ġ˶Ƀͅ�̎�ñѥʓǜּ́΂ΌΓҝӽǅβ 』ġŭ�Ξ˶Ƀӭ́؍΂ΌΓ

ҝñѥʓ˨ʧ шь؍�ӽǅñѥé®ʢƕβϮ֌ƚǅ؍ʢϊʝβ̊mとÏǜּ�ñѥƙʓġ

ͪԿ˥ǰՁԭとβΚͿ΀Ƕ؍ƔѴŝ͝ G1ċ G2ĭÑʩίўʦťβҝϙ؍ġͪɾβ́΂ΌΓ
ҝǭׂ』ֆĬ˼4β́΂ΌΓҝҎͺ؍�פ�ƠƠβКϫșʧǛȑҝϙ� 

6.4.4 ˄ƢŚʷŮΌΓ¤RΚȇ�ʅчÄȇѶΚ˾Κȇ 

ө˃Пʼ׎Ϝŝ͝ G1ċ G2ͪ�Зeў׌˄ƢŚʷŮΌΓβđ�˔ĭ؍ĬΰΉ�̏ѷċ

̏Ÿγͭ˶ϨΌΓ¤RβԞԘ�֩ͯϕ¥βΖŋːFՙʯω؍ю�͖̞ƓΌΓчפʩ׎ҏβǜ

ĩ؋ּ ˄׌ġ˶ǧeӹ�Зeў؍ʩĬȑֆβԘӾפϜΌΓч׎פQʩՄоհͅβч؍،6-44

ƢŚʷŮΌΓβӉǅ؍ǑӸ֘+Əŝ͝ G1ċ G2ºͪ˄ƢŚʷŮΌΓeӹÑˆǬÑCeӹ�

Зeў׌ΚͿβ˔ĭ$ř؍(ֳ』Əŝ͝ G3Cæŝ͝ G1ǝÐβդԴĭÑºͪ˄ƢŚʷŮΌ

ΓeӹÑβаҰÑ�ՆҬ9ͪƻ׃C֕T͖̞βǜּ� 

 
ĩ 6-44. ͖όƓŝ͝ G2βЯҠ 74ċ 79Ҡ˄ƢŚʷŮΌΓβǜּ 

 

6.4.5 ǜּˊħҝϙΚȇЏʔϮとÄβξ֐Ζŋġŭ 

ĬΰΉċŝ͝G1հͅ®Ԧץβ̌ײċϘթ׎؍ײϜԿ�Ññѥʩé®֛͊͵ײוβǜ �ּ

ΨƸβԦ׎ײו͵ץϜñѥʩϰίβΖŋ-F؍Q』ձ͂-FίΚĭֳ׺』ȯо�ʢׇץǅċ

ʢĮ̌βκͅCԸԞñѥίΚβ-F�Ξ֕̚ϿċϋѮΏͅǥβԉɻ׎Ϝ؍ŝ͝ G1ċ G2Ñ
βı̲ċ׏βͿΐYΜǘǅ=ʁ�֌֕̚؍Ͽ�βþ̞þ̪հ(ҙʁ�֌o؍ȓӖԿ˥¶ťβ

ΖŋÀ�ίўѼťβϙפʦՑø˄ƢŚʷŮΌΓΚֆ�̱ Ń΀Ƕˤɡ³׎Ϝ�ӭĬXϨǾŋ$

Б؍� 3�խřʩ�jʸÐ『Øԏüȓ『ÐʸØԏüβřĦ̴̱ŰĬ؍Ն�˷ƔѴĬ 3�խC
�βԴƤ̴ĹǛȑ�jƍ։β̱Ń� 
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6.5 Пӭ 

Чøʱύϭǧ˔ĭП˟Оȑċ˔ĭ「֫ǅ�ַΚͿǶβΖŋġŭ®ΚͿǶβ́΂ΌΓҝӽ

ǅCæ˄ƢŚʷŮΌΓβ¤RѶΚ˾ΚȇϻֹüЧø¤ʺ̅Ԧ׎؍ϜǧΰΉ®ŝ͝ G1 ċ G2
βҝϙϙפП˟ԦŹɶ؍˔ĭ「֫ǅ(Ԧ؍ץƘ�ŝ͝ G2ĬԿ�jȰɸγͪʦZ�Ĭŝ͝ G1
β̎�³ʩԦՄоίўβϙפǧ͞֌Ʒ�ԚǐO®ѳƖ̎̽ 15 �ƚҟ�ΞϋѮΏċ֕̚ϿC
æՄо͎ǅӎɨ֨®βΖŋġŭԉɻ³׎Ϝŝ͝ G1ċ G2βΖŋ¶¶ť̲̩؍ċ׏βͿΐY
ΜCæ̎פ�βȐ̳Ϳþհբ=ʁ�֌o� 

 
ǧΚͿȰˣβֹü]Ӧ؍ŝ͝ G1 ċ G2 ͪ�Зeў׌˄ƢŚʷŮΌΓβ˔ĭ�ҝϙβ 

』ǑՂь́΂ΌΓҝβӽǅĬ÷ĭ׺բĄΎ»ͫとÄ׎؍Ϝ́΂ΌΓҝé®ƕƚǅβǪ̊mǜ

ͪפQĬ̊mՑøʔ³ѥŜC˼4βնÏҎ΂؍ʧǰՁ˼4פĬ�Ցøβ̊m�Ҏ΂ͯ֩؍ּ

ļԋǰՁΚֆ؍ЦƽКʨ�ƠΫǛȑҝϙ�ƙ˶˶pӦ]Ƀӭ؍ǧΰΉ®̏ѷβ́΂ΌΓҝ֩

ͯ【ғΈʧ»ִͫλ؍QӽƅʔñՍ  �βίў͜ѥץβҝϙʩԦ׺ġ˶ɃͅԿǀjĭ؍30%
 
ЧøӘNʱŭӎΧ�ַΚͿċΚͿġŭβө˃Пʼ׎Ϝ؍ŝ͝ G2 ċ G1 CæΰΉĬ÷ʀ

ֹγ�ԫСSʁӈɾҝϙΚȇЏկΚÄͿeӹÑ�β̏ѷċ̏Ÿ؍Ĭҝϙβ˔ĭОȑCæ˔ĭ

「֫ǅʀֹΙѳʢÇeӹÑ�βˆǬÑ؍ġ˶Ceӹ�Зeў׌˄ƢŚʷŮΌΓCæξ֐˔ĭ

βӉǅ؍ǑӸ֘+Əŝ͝ G1ċ G2ºͪ˄ƢŚʷŮΌΓeӹÑˆǬÑCeӹ�Зeў׌ΚͿ
β˔ĭ$ř؍(ֳ』Əŝ͝ G3Cæŝ͝ G1ǝÐѳΰΉβդԴĭÑºͪ˄ƢŚʷŮΌΓeӹ
ÑβаҰÑ�ՆҬ9ͪƻ׃C֕T͖̞βǜּ� 
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 ʭɭζ׃ 6.6

1. ñհÏɭζؐ 
Ȱˣ׀μ ėS ׃ʭȑʼ ƈ֢Սȑ 

ʱƽǅ ʱƽǅ 
¹Ղƙ˚˨ʧɸ 9 6 8 
ƷÄƽǅԲ˚æԲʵL

֋ʄՇ9˰ 
9˰ 50 3300 

¤ʺҝϙǃ˔чёǜ{ Ǘ 2,000 2000 
կřө˃ ˰ 5 10 

 
2. �@ɫϽɭζȓ�ñհÏɭζؐ 
(1) ŌՆƓʁˊħΰΉѳ̏ŸØ˿ҝϙ́΂ΌΓҝ$чёÄȇ$ʔϮとÏβφӊ 
(2) ŌՆƓʁ�Зeў׌˄ƢŚʷŮΌΓβ¤RЂĦ؍ΚͿŵCæʅчÄȇβφӊ  
(3) ձ͂ćՒΖŋġŭとÄƓʁҝϙΚȇЏβǜּ 
(4) ɇÔŝτƓҝϙΚȇЏβφӊ�ĖիeўȄӵ 
(5) ձ͂դԴŽƂϝÑѶҝϙβ0Ä¹؍ՂҚѽЦ͢ 
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��ӎΧЧø¤ʺ 

 
ØˊħǧΰΉѳ̏Ÿ�Ʒ؋Ìþӈֺɾƞ̴̤ĭÑ،ʩɸհ׾ŝβĺňæ͍̱؍”Цʓ

òͩծ』͕ŃѶÐòͩʦŝβЎi�̤ӈֺѶɾƞ�ÑĹ̴՚ίўѼťβҝϙѶ̞�Κȇ؍ɇ

_ԿĭÑίƟ¢΅΀βÖԲÖ͕ɹÏ���β̏Ÿʓ�òͩđ�βŽƂ͕͆�ʈʭѲͯԉ͊ƅ

ǉӽ؍ךƝ̉ѶѲͯΖŋ��ʩ「֫�ŚƠ˰β֐c؍Ѷ̴̭ċīĭʩЬƄβՄП؍Śʓ̴ָ

ȓÆԲͪΚ�Ѳ 1970 ƽAƭ˚ÑՆםǡ؍ΩĭΖŋé®Ğծǜּ؍Ĭƭ˚Ï�ϡŵħÑÏβ
ՊϦ�ġͪƭ˚̕ˁ�ϝÑ9ëъÏċƽԩ9ÈÄ¾¢ԏϻġͪƔѴԿjǧĺň�̺͍̱̎®

ҝϙȖǛȑβ̎ĤԲ˚ΚȇЏѶŽƂɹÏԽ̵͚š�ɦ ӎºƏCӈֺ®ɾƞ̴ƤЭβҝϙΚȇ

ͪʱ؍ԼՊӞÑĹ�̡̺̎ЏѶĺňΚȇЏβ�Մ؍Ǒ˟Cҝϙ̎ĤΖŋͪ ʿ˟βխƢ̴˜

Ǳ؍ɀӐ˶ÑĹ�̴̡βΚͿŚ˥ǶƓʁӞÑϝÑΚ̰Λ˚βǜּ� 
 
Ξ�͇֊Ũ؍Ĭ̡Ƭө˃ʔȷΆ̆ҩæůГǓҩϻ�v̬͇βͿϨ׎؍Ϝҝϙͪծ』β

ΚͿՔϤǋՌ�Q`̡Ƭ̎ԋ؋RPI،βӘN׎Ϝ؍ө˃β1ː̡Ƭ̡ë̎ԋγĄΎ�Z׎؍
ϜñѥŰĬֆʭǶβ̕ˁ؍�ȄĈҏҝϙΚȇñѥé®̕ˁβ֤׏� 

 

7.1 ҝϙΚȇЏuǊϦǅȰɸЧø¤ʺ 

ͪ+ѥЧøӘNȖʩŭӎΧө˃βΚȇ׀μ؍�ΜհÏβʀǒ̅ԦØˊħҝϙΚȇЏ̤

̴1j˥؍׺ȒlƏʱӎΧ÷ŭӎΧβө˃׀μæПʼԭɊȑծ׺Ȱˣ؍CΚȇ�ÁȰɸæ�

Ś˥ǶȰɸ]ӎϾ̄j˥ÑβΚȇЏuǊϦǅ�̄j˥ÑæȰˣ׀μΞ 0-5¤]ӎհ0̜ͪ؍
¢Ύ1؍ ͪʦư5؍ ͪʦť�Тӎǡƙñ`¤ɸ]ª«1j˥ÑҝϙΚȇЏuǊϦǅβ�Á�
÷ŭӎΧՕɛβȰˣӟ¨Ŧ、 Κ؍،�ŭ؋ŭӎΧ¤«մƓҝϙΚȇЏβ˔ĭŚ˥Ƕ÷؍7-1
Λьæ¤ӊь؋ŭğæŭ1،؍©З̵ԇь؋ŭ.æŭ�،־؍З̵ԇь؋ŭ�æŭ�،βΚ

ȇӽǅæŚ˥Ƕ]ՆҬӘհ�ŭӎΧ�`ͱѶΩĭ͕̉ӔĔө˃βПʼ]Әɿ׭ҁӽǅѶƿ׫

ӽǅβΎ̥�ŭӎΧ.¨¢+�ՠשϨæЦ͢שϨβӽǅ؍Ц͢ǶשϨɸ؍Ц͢Ƕ?ϧ́�ש

հæשϨͿϨϥլʡЭͿϨɸ�ŭӎΧ�֘+ҥҩβͿϨɸհ$ř؍(¤«¨�ҥҩċһѤ׬

βӽǅ�ŭӎΧğÌþ+ҝϙϙפǃ�ͭѩ˖ÄͿβͿϨɸհæӽǅ�ŭӎΧ1ƏÎÍ΂ŝĵ

ҝ׌�æ�@ŝĵҝ׌¤֊¤«ӎϾ�Ś˥ǶβӎϾ؍�À�Ц͢Ƕҝ׌ͿϨɸ�ŭӎΧ.�

��ğċŭ1β́΂ΌΓҝ(¤«ӎϾ�Ś˥ǶȰɸ؋Hellinger،C̅Ԧ÷˥ÑƓØˊħҝϙ
ΚȇЏΚȇŚ˥ǶβԄ·Ϧǅ�ŭӎΧ�³մƓҝϙП˟βŹɶǅæ「֫ǅ́؍΂ΌΓҝβӽ

ǅ؍Cæ�Зeў׌β˄ƢŚʷŮΌΓβӽǅͪȰˣ�  
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、 7-1. ҝϙΚȇЏuǊϦǅȰɸЧø¤ʺ、 
 Ȱˣ ̏Ÿ ̏ѷ G2 G1 ΰΉ 

ŭӎΧ� 
 ҁӽǅ 4 3 3 2 5׭
ƿ׫ӽǅ 3 2 5 4 1 

ŭӎΧ. 

Ц͢ǶשϨӽǅ 4 1 5 1 3 
Ц͢ǶשϨɸ 5 1 5 1 3 
Ц͢Ƕ?ϧ́�שհ 5 1 0 5 1 
 ϨͿϨϥլʡЭͿϨɸ 5 2 5 2 3ש
 Ϩзӽǅ 5 1 5 1 3ש
βŚ˥Ƕ(Hellinger) 3 2 5 2 4 

ŭӎΧ� 

ҥҩͿϨɸ 1 5 4 2 3 
ҥҩӽǅ 2 3 5 1 4 
βŚ˥Ƕ(Hellinger) 2 5 4 3 1 
һѤ׬ӽǅ 1 0 5 1 0 

ŭӎΧğ 
ҝϙͭѩ˖ÄͿͿϨɸ 2 5 4 3 1 
ҝϙͭѩ˖ÄͿӽǅ 2 4 5 1 3 
βŚ˥Ƕ(Hellinger) 2 3 5 5 4 

ŭӎΧ1 

́΂ΌΓҝ βŚ˥Ƕ
 ،Hellinger؋

5 1 3 2 4 

ÍÎ΂ŝĵҝ αŚ˥Ƕ 2 1 3 0 5 
�@ŝĵҝ αŚ˥Ƕ 4 5 5 5 3 
Ц͢Ƕҝ׌ͿϨɸ 3 5 4 3 1 

ŭӎΧ� 

ϙפŹɶǅ 2 2 5 3 4 
ϙפ「֫ǅ 2 2 5 3 4 
́΂ΌΓҝӽǅ 3 5 3 3 4 
˄ƢŚʷŮΌΓӽǅ 0 0 5 4 0 

0、Ϝ̜¢Ύؑ1ʓʦưؑ5ʓʦť 
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7.2 ØˊħҝϙΚȇЏuǊϦǅ̅Ԧ 

��Ə�ՠβҝϙΚȇ�ÁȰɸξÀCɀӐØˊħҝϙΚȇЏכjĭ׺ҝϙΚȇβ�Á

Ǿ̥�Cŝ͝ G2 ǥ¤ʦ؍ץ�@ğjͅϲ³ξԴ؍Q̏ѷċŝ͝ G1ΦTʁ̏ŸѶΰΉ؋ĩ
7-1،�ŝ͝ G2ʩʦuǊβҝϙΚȇñѥʓġͪ˶ĭÑβǃԋĭǛП˟「֫Ƕ؍ץՄоQ�͔
Ů֡ǥϙפβ̅^(Ԧ̞؍ץæױÝϋԦƖ؍ȖC¬ʁ�úΚͿΚֆæ˔Ǻ� 

̎ԋ]ρ؍G2 β̎�þ̪̞հT͇�؍βƕגœ͍βΚȇ̅�@ğː͍̱βΚȇԦӽƅ؍
ΚͿé®̎̕βǜּñѥԦT� 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ĩ 7-1. ҝϙΚȇЏuǊϦǅÀˮȰɸĩ 

 
֘˶$řͪ؍+』+ӊĐj˥׺βΚͿŚ˥ǶƓʁҝϙΚȇĤβɶפΚȇŚ˥ǶβԄ·

ʦŝ؍ġ˶כ�z\ΜŭӎΧ.®ŭӎΧ1�βğj�Ś˥ǶȰɸ؋Hellinger،βȼǂՆҬÀ
ˮÀˮз¤Ԓץ、Ϝ˶˥׺ʓCɀӐjØˊħҝϙΚȇЏΚͿŚ˥Ƕβ 』Ԅ·ʹ׺���ŝ

͝ G2βȼǂÀˮǥ¤ʦ׎؍ץϜ�ͪØˊħҝϙΚȇЏΚͿŚ˥Ƕβ 』Ԅ·ʹח��׺ğ
jĭ׺βȼǂÀˮȰɸξP؍CΰΉʦ؍ץŝ͝ G1 ċ̏Ÿξú̏؍ѷʦT؋ĩ 7-2،�ŝ͝
G2 ǥ®ʦץβȼǂÀˮñѥʓġͪŝ͝ G2 ʩՄоQŚŮ֡βϙפċξƓԦϬŻβΖŋ؍ɇ
_ΚͿԡқβϮ֌�Q̜ʩĬ˶Ñȣ®�́βЦ͢Ƕ?ϧשβáġ>ֳ』Ն�˷ɀϭ� 
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ĩ 7-2. βŚ˥ǶȰɸȼǂÀˮĩ 

 
ΞЧø¤ʺβПʼρ]؍μ´�ơʁeӹÑβŝ͝ G2�ΰΉċŝ͝ G1βҝϙΚȇЏu

Ǌ΂̥�ʁSʁӈֺҝϙΚȇЏկΚÄͿeӹÑ�β̏ѷċ̏Ÿ�Կ�jĭʀ(ʓØˊħҝϙ

ΚȇЏΚͿŚ˥Ƕβծ』ʹ׺�ġ˶ǑӸñƏǧΰΉѳŝ͝ G2βĭÑºӕͪ˄ƢŚʷŮΌΓ
ʜҝϙΚȇeӹÑ؍��ŝ͝ G1ċŝ͝ G2ͪ�Зeў׌˄ƢŚʷŮΌΓβ¤Rʹ׺ġ˶º
ӕͪˆǬÑ؍ŝ͝ G3ċŝ͝ G1CÐ®ΰΉͪаҰÑ�ͯю؍C÷Л׀βΚȇȰˣ]ρ؍�
̜ʩĐjĭ׺�Żբʓʦ؍¤ץ�ú「֫ǅβ˔ĭñɇ_ʢŚ˥ǶβՕɛ�ġ˶ʢϫ˛βYͪ

ʓȏƏǧΰΉѳ̏Ÿ�AβØˊħҝϙӃºͪ�jŹɶβΚȇЏeӹÑ� 
 

ʱӎºǑӸCΎҬβӈɾҝϙΚȇЏկΚÄͿeӹÑβ̧͊Cæ΢ЭͪļϚ؍ãыʱɶøӎ

Χ�÷ŭӎºβĻҬПʼǡƏ˶eӹÑɢŝͪ“ØˊħҝϙΚȇЏկΚÄͿeӹÑ“؋、 ĩ؍7-2 7-

3،�ãͱ�̤Μ“ӈɾҝϙΚȇЏկΚÄͿeӹÑ”β¤Ñ\Μʀǒ؍“ØˊħҝϙΚȇЏկΚÄͿ

eӹÑ”ú˥Ñ¤ͪˆǬÑ�аҰÑċ̏о¬ΜÑ�ɾβˆǬÑÌȬCŝ͝ G1 ®μ´βӈֺҝϙ

ΚȇЏկΚÄͿeӹÑβˆǬÑЂĦ؍CæƏΎҬβɾƞ͍¢̴ë̏о¬ΜÑɇÔͪˆǬÑؑ ΎҬ

ˆǬÑCØ®̏Ÿ͕͆$֌βаҰÑѶ̏о¬ΜÑЩȯΎҬ¤Ñ\Μʀǒؑ ŝ͝ G1CÐ®ΰΉ³

ºͪаҰÑ�֘+ØÐЂĦ$ř؍ΞʁĬř̴Б��խҟʩ�jϬŻβʸÐ『Ø/『ØʸÐü̴̱

ЦՊǛȑ�jƍ։̱Ń؍�Q̱Ńɩと؍ƏʧνɁǜּ˶ÑβΖŋ΀ǶՆюƓØˊħҝϙΚȇЏβ

ΚȇՂȑ�ñԻβǜּ؍ġ˶eӹÑƏǧ̴Ƥ͞ץSǝ̴ǐOБğ�խѳ̎̽Б 40�ƚҟ؋ĩ 7-

3،�˶Cř̴ϬŻβʸÐ『Øü̴̱ͪ΢֖βeӹÑӕӎʓͪ+eӹ��β�Зeў׌ΌΓ�һ

Ѥ׬�ĥ֢Ѳͯeӹѓθ؋IUCN،�Вε“(Red list)ӓԧͦÛβͿϨ-Вј֪׫ק(Sphyrna lewini)

ċ�¢̜β̰ÄЂĦ̽̎؋=ʁ0-1000�ƚβЂĦ؍ԦƸ¢ΎĬ0-25�ƚ̎̽ҟ؍FishBase, Sanches, 

Ϩ�ŝĵשҁ�Ц͢Ƕ׭�ͿվבўƿŃċɧȯ�Κȇβש׫�Ԛǣ͇̬ש׫�ש׫@��،1991
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ҝ׌�ɧȯԿ2ΚͿβҝϙċ̞ͨ˔ĭ�ΞԿ2ОȑβØˊħҝϙΚȇЏβΚͿŚ˥Ƕʹ׺�Ξҝ

ϙǛȑβѲͯĭʗ�ՙʩԌCͪΚβ̴ŽɹÏ�˶ɾβeӹÑ�Wĭ ÌȬ؍4825.66�ֿ 1908.83

�ֿβˆǬÑ�344.74 ċ 1574.21 �ֿβØ�Ð�jаҰÑċ�j 997.88 �ֿβ̏о¬ΜÑ؋ĩ

7-3،� 
 

Øˊħҝϙ̎Ĥǧ�͇βĺň֊Ṳ̃؍ҏ̺͍̱̎ՄɁ®�͇β¢̴ëCæξՄβ̤Ƥ

ҝϙΚȇЏ؍ʓ�jŹɶβխƢխ̴˜Ǳ�ѶΩĭƝ̉βӔӪПʼ׎ϜĬƭ˚Ï´Ɲ̉ċԿͺ

īĭʩ̽²βՄП؍īĭ̎؍Ĺæ̴Ƥñ_СӽךβΚ̰ͯ؍юƭ˚ÏǡβğÒƽ֌֘+Ѳͯ

Ζŋとư؍Ɲ̉ċīĭβՄП(̵͚͚š�ͯюԴƽ]ӈǱɩと؍ΐӊ®Ƃʓ؋Ց،�Ȗ؍֊

ŨԸ̐Κ̰Λ˚ίƟċŷӹƂħβñѥǶ؍ĬԸƒՊǝ˺óβՊϦ��β̴Žפ+ծɾӇի؍

ɹÏ�ɶøʱӎΧ�÷ŭӎΧβȑʼñ】Øˊħҝϙ̎ĤβΚȇΖŋϕƈé®ƭ˚Ïβǜּ؍

ͯюƗʯՍ®�ñȵɯβĭ˷�ġ˶ǑӸñCҝϙΚȇuǊϦǅÀˮȰɸĩβǑӸ؍ɏէ�ξ

β֐ 5ː̺͍̱̎ċ�͇ĺň؍ՈΜխƢ̴β˜ǱՆҬɶפӃº؍ծɾȚՂC̏оΖŋͪμˣ
βҚѽЦ͢؍ҙCƈΎŽƂԲ͕ʵβԲʵ�Ղ� 

 
ĩ 7-3. ǑӸºӕβØˊħҝϙΚȇЏկΚÄͿeӹÑ� 
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、 7-2. ØˊħҝϙΚȇЏկΚÄͿeӹÑ÷¤΢׺β GPSЦбǅ� 

eӹÑ¤΢

 Aϖ бǅ Цǅ ׺
1 BZoneSeaN 25.089887 121.071698 
2 BZoneLandN 25.061483 121.09623 
3 CZoneSeaN 25.068915 121.039123 
4 CZoneLandN 25.044329 121.064452 
5 CZoneSeaM 25.052827 121.013124 
6 CZoneSeaS 25.032384 121.001959 
7 CZoneLandS 25.009444 121.028056 
8 BZoneSeaS 25.025016 120.997494 
9 BZoneLandS 25.003056 121.023056 

10 SZoneSeaS 24.995459 120.979507 
11 SZoneLandS 24.993611 121.017778 
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7.3 ֔F�ǑӸκͅө˃׀μ 

7.3.1ŭӎΧ��9ĭ$֌¾ӈֺɾƞ̴̤ϝÑΚȇΖŋѶΚ̰Λ˚β0Ä֐c 

մƓˊħӈֺɾƞ̴̤ΰΉ�ӈֺ�ŝ͝�eΚ�̏ѷ�̏Ÿ�խβϝÑՆҬëԶӔӪċ

ֲӝӔĔ؍ԼՊԉɻβ¤ʺѶӜլ؍+ӊ̴̤ϝÑĬĭ9ѶΖŋ0Ä֐cβとՔ؍ĬդԴŝĵ

ӕʂ֊ίǡ؍éӔьƓƝUΖŋȆé®βとÏ؍ÌȬĬӅӇ�іӇ�ĘӇϻ1ȆωӇβΖŋȆ

ωとÏ؍CæéӔьƓʁΖŋとՔ$ȇǅѶρ̧�˶κͅө˃ƭYׂΞ��f¾$ėSĻҬ� 

 

ëԶӔӪβè̽ǅӔӪ̧�β�ÖП˟ǒӔӪ	؍ĬӔӪՆҬ$´؍�ҬӕӎӔӪβĔ׉

ŝЪ؋Ŧ֔F�،؍CǔƔӔӪβՆҬ؍�ҙΞ֊ɪǶĔ׉ѶéӔь0Ä؍ΆǥéӔьβɰԶ

ѶĠ؍יӔӪՊϦոֺӓո؍�ŹȑԽůϪӱƊ�κͅʭ֌؋�ƽ،ȏѳƖӔӪ 30 S�խé

Ӕь� 

 

ĔÞө˃ΞƐ˚βө˃ďՆҬ؍βΜ�П˟ǶӔӪ	βʀǒ؍ΞӔď`ǩˣ͋ÏβĔÞ�

ƃѶׁǂ؍×ÂéӔьŹȑŚ׀Օɛ؍׉ĔÞŝЪŦ֔F.�ĔÞө˃Cƽ͔ 15˹C�$�

խĬĭƝ̉ͪө˃ƓӾ؍ñCֹƓֹӔӪȓֲӝӔĔβʀǒՆҬ�κͅʭ֌؋�ƽ،ȏѳƖŹ

ȑ 500S�խƝ̉βĔÞө˃� 

 

ëԶӔӪċĔÞө˃įîӓոéӔьj9ļʱԉɻ؍ÌȬǶ«�ƽ׼�ƝUĭ�ŵЦ˺ϻ؍

Ŧ֔F�� 
 

֔F��ëԶӔӪؐΚ̰�̴ͣʗӈѶ͕˚βとՔ 

1. ǧǽƝUβĭʀñCρ؏ђ؏іǥ®̴ęؓՊâԿ�ƽċÒƽǽӇǥԿ�ͺ̴ʓýʩ
ŦӅӇ�іӇ�ĘӇϻ1؋Ćؓ׶:ñCӫǽӦ�ӦԿ2とÏäʓ؍とÏؓŦʼʩ׶:

ȆωӇβΖŋȆωとÏ، 

2. ŝĵƭϦ֊ίǡ؋^ŦϺ�Şͯ̊Ɂɨϲ�֭Ƥ׏˨�ƭ˚Ñ֊ί�͕͆ɢǑ�ֲǍɢ
Ǒϻ،؍ǽĬΚ̰�ʩ+Đ2とÏؓ ؋Ŧ؇בҲUҬўˡϻ،Կ2とÏʩĐ2ǜּ®

ǽƼƸβʇƸΚ̰ؓԿ2とÏ�Ìþ9ɹѶѲͯ،ΛΚɿҷȓ؋ʩĐ2ʓѶΩĭԉ͊؍

Н˴βؓ 

3. ӫĔǽƓ˶ÑŝĵƭϦ֊ίˌ؍ʩuǊ/ȓ�@GXʀֹβέȊęؓ 

4. ǽŦXȆé®�ԶβέȊ/֤׏? ʩΙ׶ʍ׎βЭЙñǩę? 

5. ŝĵƭϦ֊ίȖՂȑβΖŋɩとċ̒ˁĔ׉ʩͭՂȑǽĬղչ�βɍšȓʓԠפ�β
ÛƁ פʁԠ֐Կ2Ĭղչ�βɍšŝ˜ʓŚƖؓ 』ѿԇβĭʀĬĐҺؓю؍ʩ҃؋ؓ

�βÛƁäʓĐ2ؓղչ�äʩġԿ2Ԡפ�βÛƁΛΚŚƖѿԇؓ، 

6. ŝĵƭϦ֊ί´؍ǽʩщȈâ̴՚ęؓՀƸ®̴՚ʧâs:ؓ׶  

7. ŝĵƭϦ֊ίǡ؍ǽʩщȈâ̴՚ęؓՀƸ®̴՚ʧâs:ؓ׶ 
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8. ǽωՌԿ2ΖŋɩとċΖŋ̕ˁ؋ñѥ،β]͊ĬĐҺęؓ 

9. μ´ՙʩĬΩĭ̴̤ȷשęؓ ؋ʩ؍оĔ a.b̟؈ʩ؍оĔͪ:ؓ׶ŝ˜ʓ:׶ʔm֊

Ũ�ȷש+�، 

a.ՊâԿ�ƽȷ®βשϨȓɚȭȷɔ®βҤ�ҩ�ԁ׌ʓýԗ$´�úؓ  』βư«ċ

ͿϨĬĐ2ؓȷש�ɚȭȓȷɔҤ�ҩ�ԁ׌βĭʀȓЂĦĬĐҺؓ ñýӫǽĬĭĩ

�Ȱ¢ȓˣ¢ؓ 

b.҃ʓ�ԗÒƽ´ξ̅؍Կ�ƽ]ȷ®βשϨȓɚȭȷɔ®βҤ�ҩ�ԁ׌ʓýʢʩȖ

�úؓ  』βư«ċͿϨäĬĐ2ؓȷשȓɚȭҤ�ҩ�ԁ׌βĭʀȓЂĦĬĐҺؓ 

ñýӫǽĬĭĩ�Ȱ¢ȓˣ¢ؓ 

10. ӫĔǽՊâʩȷɔ׭ҁęؓƙǽβЦ؍נՊâԿ�ƽĬԿƤ՚ȷɔ׭ҁʩ̜ʩΛΚɩとؓ
 ؓ׶:ǽӇǥʦʩñѥβáġʓ؍�ɸհ،Ŧʼʩ׌ŦϨ؋

 

֔F.�ĔÞө˃ؐΚ̰�̴ͣʗӈѶ͕˚βとՔ 

1. ċʱĭŝĵƭϦ֊ί´ξ̅؍ǽӢͪɶפβ͕Ά�̴Λϻ̴̭ԉ͊؍とÏŦXؓ 

£̓ƖǟŚ     £ΦǪ̓Ɩ     £ư�Ś     £ΦǪŌÀ  £ŌÀǟŚ 

§ ǽӢͪԿ2とÏ 』βáġʓ:؋ؓ׶ñ「Օ، 

£ƭϦ֊ί�ώŒ̤Ƥ       £ƭ˚�Ƃǈǎ̎ȼɪȖѴ      

£ĴĮ�ǎˑͿҟΐ�Ω     £͖όĔ׉     £Պǅȷɔ      

£̤ƤL֋ՇȌ̰ÄŌÀ     £̊mとՔ     £ř]Ϩ�a                        

£�@ؐ                                

2. μ´˶ĭβϙƣ̴ƤԗʱĭŝĵƭϦ֊ί´ξ̅؍とÏŦXؓ 

£ɩとǟŚ    £ɩと׺׺�    £ư�Ś�˥    £׺�բ̜ʩとÏ 

§  ϼՕ׀�ʩɩと	ь؍оϼŦ�Ĕؐ׉ 

(1) ʩĐ2ɩとؓ؋ñ「Օ؍ĤՕとÏǛǒ،   

£ΚͿϨ؋׌とŚ�とƖ،             £ΚͿɸհ ؋とŚ�とƖ،   

£ʗӈ؋とť�とư،                 £̤ƤΖŋ̕ˁ ؋とŚ�とƖ، 

£̴ƤĴĮ  ؋とŚ�とƖ،           £׊ѽ؋とΰ�と׹، 

£�@ؐ                         � 

(2) ǽӢͪԿ2とÏ 』βáġʓؐ؋ñ「Օ،   

£ƭϦ֊ί�ώŒ̤Ƥ       £ƭ˚�Ƃǈǎ̎ȼɪȖѴ      

£ĴĮ�ǎˑͿҟΐ�Ω     £͖όĔ׉     £Պǅȷɔ      

£̤ƤL֋ՇȌ̰ÄŌÀ     £̊mとՔ      

£�@ؐ                     � 

3. ӫĔʱĭŝĵƭϦ֊ίƓΩĭΖŋǜּβϦǅͪXؓ 

£˛Ğծ    £Ğծ    £ʖՀ    £�Ğծ    £�ωՌ 

§  』βΖŋǜּʩĐ2ؓ؋ñ「Օ، 
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£Ϯ̊̕ˁ   £̎͊̕ˁ     £īŔ̕ˁ     £ĝֺĔ׉    £͖όĔ׉    £ʗӈとՔ   

£ĴĮ�ǎˑͿҟΐ�Ω        £̴Ƥ̪̎Ï  £͕˚ίƟ    £Բ˚ΚŰ   £Κȇeў     

£�@ؐ                    � 

4. ӫĔʱĭŝĵƭϦ֊ίƓǽΚ̰čԋǜּβϦǅͪXؓ 

£˛Ğծ    £Ğծ    £ʖՀ    £�Ğծ    £�ωՌ 
 
֔F��ļʱԉɻ 

1. Ƕ«ؐ£Ρ      £Ť 

2. ¢Κƽؐ̉ĥ               ƽΚ؋ƽؐ׼             ˹، 

3. ѕ˚ؐ£Բʻ͕;        £ԣ�ɱӶ       £ƭ˚       £Ē˚           

£ ʪÆ˚         £ץϡȡΛ˚     £ԉӏՀfΛ˚      

£ѲΞ˚          £ƂϿ           £ԹL          

£ͭ              £�@ؐ         � 

4. ɱўؐ£ͭ   £ĥƕ  £ĥ��ץ£  ѕ  £ŝƐ  £ύϭȖC� 

5. ƽɨ�ؐ£49Ҍ 9,999�C�           £50Ҍ�~99Ҍ 9,999�     

£100Ҍ�~199Ҍ 9,999�     £200Ҍ�C� 

6. ƝUĭÑؐˊħƲ؋£ӈֺ      £ɾƞ      £�@ؐ        ،Ñ 

     ΰΉ    £ӈֺ    £ŝ͝    £eΚ£؋

£̏ѷ    £̏Ÿ    £�@ؐ               ،խ 

7. ĬΩĭƝUβʔ֌ؐ           ƽ؋      ˹ؘ    ˹ʭ֌، 

8. ʅчؐ£֍Ø  £ŽƂ £řπ £áỦ؋     ، £ɾỦ؋      ، 

9. \ΜӤӌؐ£ĥӤ  £òӤ £ŽƂ £áỦ؋    ،£ɾỦ؋     ، 
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7.3.2ŭӎΧ.�ˊħҝϙ̎Ĥ͕׌ԉ͊eўѶϝÑ�Ղ 

1. ͞֌ƷŻ˔ש׌שϨОȑ 

C̢ל�Yͪ׵ժҜ½؍ʁ͞�Ʒ(͞ץԂ�Њҟ)Cæ͞�Ʒ(͞ץԂ�Њ�ҟ)÷Օ�

j̔͞ՆҬө˃؍Аո̔͞ֆƋץCæȖȷȶ®$פ׌שֆæשϨ� 

 

2. ͞֌ƷַŻ˔ש׌שϨОȑ 

\Μ±Ыʿӕʁ͞�Ʒ(͞ץԂ�Њҟ)؍ģŻŹǡɪт 24ƕʔ؍�ʁ̄˰Թ͞ʔ´ǝӓ

ոȷȶ®βשϨæפֆԉɻ� 

 

3. ͕˚̰Äԉɻ 

ӔĔ˥׺ćĦβյŽæ͕̉؍ӓո@lβ͕Άԉɻ؍ө˃Ωĭ͕̉̄ʇȷΆ$͕Άԉɻ

CΆǥֆʭɸɟ؍ӓոש�ϨCæפֆ� 

 

4. ̎�єʗκͅ 

\Μ̎�ոֺ˨ՆҬԉɻɨ֨�ոֺ˨ĭ׺ʿӕʁ͞�Ʒ(͞ץԂ�Њ�ҟ)ñ̜̿ոֺ

ֆʭɪтκ؍�̔͞$˨ �ͅ(ǑӸ\Μ̎�ոֺ˨(Soundtrap 300 STD, Ocean Instruments؍

ׇƋ(bandwidth)ЂĦͪ 20Hz ® 60Hz)ՆҬԉɻɨ֨؍β˥ׇΈ(duty cycle)ӕтոֺ̄

10¤ց֌֠ 5¤ց�) 
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7.3.3ŭӎΧ��ӈֺɾƞ̴̤ϝÑΚȇΖŋѶΚ̰Λ˚Ѷҩ׌Ś˥Ƕβ֐c 

��ҥҩʅчө˃ 
(�) ө˃˥׺ 

ΞÐѳØՕè�ҟ˥ϲ؍ЂĦÌþΰΉ�ŝ͝ҝ G1Ñ،�ŝ͝ҝϙ؋G2Ñ،æӈɾ

ҝϙ̸؋ғ̏ѷѶ̏ŸβeΚ�̏ѷ�̏Ÿ،؋ĩ 7-4،�Ĭ̄j˥ϲβ�͞Sæ͞ץSĭ

Ñ÷Օè�ҟ˥׺ՆҬĭ、ҥҩξæϙפ�ҥҩξβө˃؋、 7-3،� 

 

 
ĩ 7-4. ө˃Sтĩ 
、 7-3. ө˃Sтǆˣ 

˥ϲûϩ ǆˣSт 

ΰΉ 
�͞S 121.088716 25.060782 
 S 121.088895 25.059999͞ץ

ŝ͝ G1 
�͞S 121.055825 25.044610 
 S 121.056545 25.044039͞ץ

ŝ͝ G2 
�͞S 121.048782 25.038599 
 S 121.050927 25.037818͞ץ

eΚ 
�͞S 121.031459 25.018485 
 S 121.032178 25.017972͞ץ

̏ѷ 
�͞S 121.024482 25.010872 
 S 121.026403 25.008361͞ץ

̏Ÿ 
�͞S 121.018531 24.998454 
 S 121.019519 24.997894͞ץ

(.) ө˃ʀǒ 

ĭ、ҥҩξؐʁĭ、֣˨ɪт 1 Ƽʀ�ƚβ˥ˋ9؍ďʁ��ƚřϻǞ 10 ¤ցǡ؋ϻǞ
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ʭ֌�ѥʩŝƹǅβÄY،؍CμӅʀǒՆҬˋ�ҥҩ؋ѡΟƋŝʁ��¤،ӎɸ�̄˥׺Ն

Ҭ�˰ծ「� 

ϙ؋�פĭ�،ҥҩξؐ̄ҟ˥׺¬Μւսɵɜɪѳʁϙפ�β�րշĨϿ֣؍˨βè 2

ҟÖǣ 5.5�¤̽ǅ 10�¤βϙ؍פƏϙפ¤ӊǡ؍è¢ҥҩՆҬϨ׌æɸհӎɸ� 

(�) ө˃ʔ֌ 

̄Ųө˃�˰؍�˰ͪʇ֌ө˃؍�˰ͪś֌ө˃�ʁԹ͞ǡϙֵפ¢ǡՆҬө˃� 

 

.� ̬͇Ƕҩ̴֕׌ʔ֌ө˃ 
(�) ө˃ЂĦ 

Օè̱�Øˊħβğː͍̱ÌþŝĽ͍�ӈֺ͍�ɾƞ͍æƕגœ͍ՆҬө˃� 

(.) ө˃ʀǒ 

ʁ̡Ƭ¢̴ëǝ�Ξʀṳ̈؍Ƥ˷ҬБ 50 �ƚ؍ө˃ʓýʩ̬͇Ƕҩ׌ё֨βΎӾ�҃

ʩίΎCμӅʀǒՆҬėSֹϫ�ҥҩ؋ѡΟƋŝʁ��¤،ӎɸæϨ׌ԯӵ؍ѳƖӎϾ 10

jėSֹϫ� 

(�) ө˃ʔ֌ 

Օɛ 9ʨHѳ֠ƽ 1ʨH؍ĬԿʭ֌�β͔ʨβ´ǡ�ŞՆҬө˃� 

 
ĩ 7-5. ̬͇Ƕҩ׌ө˃Sтĩ 

7.3.4ŭӎΧğ�Øˊħҝϙ̴̡̎Џ̎Κͭѩ˖ÄͿŚ˥ǶѶϝÑeў 

��ҝϙϙÑǃ�ÄͿξө˃ 
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(�) ө˃ĭ׺ 

ʁϝŭ͍CÐ�ŝĽ͍CØ$̤ƤҝϙÑĹ؍ӕϱ1jβ˥ϲ؍ѲØюÐ¤«ͪ̏Ÿ�̏

ѷ�ŝ͝ G2�ŝ͝ G1CæΰΉ؍÷˥ϲ¤«ʁץ��æT͞SՆҬβ˥؍ξ֐ GPSԉӏŦ

�、 ө˃˥ϲñãĩ÷؍7-4 7-6� 

(.) ө˃ʀ̧ 

ϙÑǃ�β�˔ÄͿө˃؍CҧԁҤҩæ�@ͭѩ˖ͿÄͿϻƕĵ̎ΚÄͿͪ 』ө˃Ɠ

Ӿ؍˥Ñӕтι̸ғ÷˥Ԁ$Ǫ˔ĭ̄؍jβ˥׺ӕтŝƕ 20cm*20cm β˥˥ˋ؍�ü�օ

èБ 20cmβϱʀϙń؍Ξʁǃ�ÄͿͪքŮȓŮ֡�Κ؍ϙńè¢ǡCT͎eŰɥĠƈנſ؍

ɵϑ�è¢Ȗʩјσñ】$ÄͿ؍փŻϨ׌�ӎ�ɸհ؍ЦփŻǡ$ΚͿCըЌeŰʁƈנſ

ȓɇ_ÙͿטϻ�қ؍ǡоñYͪͿϨϕӢæΚĊːϖ¤ʺ$Μ� 

 
.�ҝϙ֐ѓ$̺̎̎Џ̡Ƭ�ĺň$̎ΚÄͿξæ̡Ƭ̎ԋө˃ 

(�) ө˃ĭ׺ 

̎ΚÄͿξө˃؍ՕŻѶҝϙǃ�ÄͿβ˥ϲξ֐Մβ1ː̡ƬՆҬө˃؍ѲØюÐ¤«

ͪϝŭ͍�ɾƞ͍�ƕגœ͍�ӈֺ͍æŝĽ͍؍�¤̡ͪëæ��̡͇˿β˥؍ĺňө˃³

ՕŻʯՆҬו˾æ�@9ͪ¬ΜŦ�ֲίƟβկĺ�̎ԋκͅʀֹ؍ 』C�Զ1ː̡Ƭ$�

͇æ̡ëՆҬβ˥�ξ֐Sтԉӏñãĩ 7-6� 

(.) ө˃ʀ̧ 

1. ̎ΚÄͿө˃ 

ʁՕŻ$̡Ƭ̎Ĺæĺň؍тɪשҤҩЉ؍Љ�ɪ�ӣȷ$זɻ؍CĀǔ�ƕĵשҤҩՆ

�ㄚ֑Љ��ñCӓոʢÀŹɶβ͈̦�կňȓ͍̱؍ʩɭββ֨ʀ̧ͪ˶؍Љ�֠ŞɨĠ؍

̡Ƭβ̎ΚΚͿξ؍ȷΆ$̎ΚÄͿŚɸʁΎŃփŻϨ׌�ӎɸǡɪĠ؍ՠ¤ΚͿȓʩʯѥփ

Ż¢βϨ؍׌ɥĠƈנſՆҬǡоͿϨ̅ƓؑЦփŻǡ$ΚͿCըЌeŰʁƈנſȓɇ_ÙͿ

 �ǡоñYͪͿϨϕӢæΚĊːϖ¤ʺ$Μ؍ϻ�қט

 

2. ̎ԋκͅ 

ʁ÷̡Ƭ$̡ëæ��͇ՆҬ̎פβ˥̎؍ԋ¤ʺ׀μ$͏̋�pH æײǅϻ؍ʁΎŃհ

�̎�ՆҬΚͿя̋հ(BOD)؍ſנCT͎ՈԺɥĠƈפ̎¤îèՠ؍ͅȐ̳׈Ћ(SS)Cæ̌

̍(NH3-N)ϻͅŻ؍ǡоC̡Ƭ̒ˁȰɸ(RPI)ՆҬ̎ԋ΂̥ӘN� 
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、 7-4. ҝϙ÷β˥ϲүʏŻSԉɻ� 
˥ϲûϩ үʏŻS (GPS) 
̏Ÿ 24°59'54.43" N 121° 1' 6.71" E 
̏ѷ 25° 0'39.14" N 121° 1'28.14" E 
ŝ͝ G2 25° 2'18.96" N 121° 2'55.62" E 
ŝ͝ G1 25° 2'40.60" N 121° 3'20.97" E 
ΰΉ 25° 3'38.82" N 121° 5'19.38" E 

 
 

 
ĩ 7-6. ÷β˥ϲξ֐Sтĭĩ� 
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7.3.5ŭӎΧ1�ΰΉѳӈֺɾƞҝϙŝĵ̴ҝċ́΂ΌΓҝŚ˥Ƕө˃CǑϱՊâϝÑƓҝ
ϙ̴ҝ¬Μ$ϡŵԉɻ 

 Օɛ׺˥��
ʱӎΧӎΧө˃ЂĦ 』ҏծĬˊħØʀΰΉѳӈɾ�ƷԦͪuǊβҝϙΚȇЏ�Ĭʔ֌

æ9¾Цԇыհ؍�ՕɛĬ͞֌ƷʦT͞S؋Թ͞ǡБ-160�¤Sт،؍ӎΧĬΰΉҝϙՕɛ

�j˥؍׺Ĭŝ͝ҝϙՕɛ.j˥؋׺ŝ͝ G1æŝ͝ G2،؍ĬӈɾҝϙՕɛ�j˥̏؋׺ѷ

æ̏Ÿ،�Ĭ÷ҝϙÑĹ؍ƏՕɛҝϙΚȇЏԦŹɶ�éώŒβÑĹՆҬө˃�Ѹ^]Ӧ؍Ĭ

ŝ͝ҝϙ؍ƏՕɛӈňƭ˚Ñ��ʩԦŝҝϙֹϫβŝ͝ G2Sт�Ω˥ͅ׺ϲՕŻǡ؍ʁ͞

֌ƷT͞S160�¤-ץ͞؋،́΂ΌΓҝΚֆԦͪʊηβĭÑ؍CƼҬ̴ƤЭβʀǒ؍ӕϱ�

ː 10�ƚ*1�ƚβ̏#ģŻϯԒЭ؍C¬ǡоŝĵ̴ҝċ́΂ΌΓҝҝϨŚ˥Ƕ$ө˃� 

.�ŝĵ̴ҝċ́΂ΌΓҝҝϨŚ˥Ƕө˃  
Ĭŝĵ̴ҝċ́΂ΌΓҝҝϨŚ˥Ƕβө˃؍ġֳͪ』էø DNAΚĊːϖ¤ʺ؍Ĭыհ

®9¾Цԇβ֖¯؍ӎΧմƓȖՕŻβğj˥؍׺zĬʑŲ́΂ΌΓҝΚֆԦͪʊηβŲЁՆ

Ҭө˃�Ĭ̄�j˥׺�ʁ̏#ģŻϯԒЭřɃ؍ 100�ƚ؋�Ìþ̏#ģŻϯԒЭ�،֣؍

˨ՆҬŝĵ̴ҝċ́΂ΌΓҝβ˥�Ĭ̄�j˥؍׺C�Զβӕӎʀ̧؍β˥ѳƖ 50 jҝ׌

˥ʱ�˶řĬβ֨˥ʱʔ؍CćՒ̴̎ιհ̮͂˥ʱ؍�C˂̆°ŭԩǪβ°̼̪̞؍C¬ǡ

о DNAΚĊːϖ¤ʺ؍ϕӢ÷˥ʱҝϨԠ¤� 
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7.3.6ŭӎΧ��ӈֺɾƞ̴̤ҝϙÑ$́΂ΌΓҝчёÄȇ�˄ƢŚʷŮΌΓʅчΚͿŵѶ
ΖŋġŭʔϮとÄύϭ 

��ө˃ĭؐ׺ 

˚ĠØˊħβխƢ̴ؐØˊħҝϙ̎ĤΖŋΚȇƓϝÑΚ̰Λ	ΞԲũʧɧȯβ” �ҝ،�؋
βǜּ”ӎΧ�β 10ːƼҬ̴ƤЭ�ϻ̽β̏#ϯԒЭ�ϯԒЭӕтʁΰΉ�ŝ͝ G1�

ŝ͝ G2�̏ѷċ̏Ÿϻ1jĭ̄؍׺ĭ100-”׺”�¤ċ”-160”�¤�j͞SβՄоϙפ

��̄ːϯԒЭͪ 10�ƚ*1�ƚ؋ĩ �Л¤ȑ؍،7-7 10j 1�ƚ*1�ƚβՄоģŻ

ƛ׆ģŻϯԒЭβ#̏؍�j˥ˋβğӉγC�րշӉշˣŻSт̄؍ˋ˥ GPS Ŧ、

7-5� 

 

ĩ 7-7. Sʁŝ͝ G1"-100cm"͞Sβ̏#ϯԒЭѶκͅΜβ 1�ƚ x1�ƚ PVC̎Ͽˋ� 
 

、 7-5. Ʊӕϱβ̏#ϯԒЭ GPSSт 

 S Ԑӑ бǅ Цǅ͞ ׺˥

ΰΉ -100 Ԑ121.088797 25.060815 ׺ 

ΰΉ -100 Н121.088716 25.060782 ׺ 

ΰΉ -160 Ԑ121.088704 25.060915 ׺ 

ΰΉ -160 Н121.088607 25.060892 ׺ 

ŝ͝ G1 -100 Ԑ121.055914 25.044637 ׺ 

ŝ͝ G1 -100 Н121.055825 25.04461 ׺ 

ŝ͝ G1 -160 Ԑ121.055822 25.044783 ׺ 
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ŝ͝ G1 -160 Н121.055745 25.044737 ׺ 

ŝ͝ G2 -100 Ԑ121.048823 25.038661 ׺ 

ŝ͝ G2 -100 Н121.048782 25.038599 ׺ 

ŝ͝ G2 -160 Ԑ121.048569 25.038796 ׺ 

ŝ͝ G2 -160 Н121.048554 25.03872 ׺ 

̏ѷ -100 Ԑ121.024528 25.010934 ׺ 

̏ѷ -100 Н121.024482 25.010872 ׺ 

̏ѷ -160 Ԑ121.024386 25.011227 ׺ 

̏ѷ -160 Н121.024412 25.011149 ׺ 

̏Ÿ -100 Ԑ121.018584 24.998525 ׺ 

̏Ÿ -100 Н121.018531 24.998454 ׺ 

̏Ÿ -160 Ԑ121.018409 24.999106 ׺ 

̏Ÿ -160 Н121.018347 24.999057 ׺ 

 

κͅƭϦƓʁŝ͝『+ͪ،.؋ G1ċŝ͝ G2Ñβǜּ؍ġ˶ĬԿ�Ñ』ǧ9ƭǑͿͪļ͋

üƮôʀ¤«Ĭ“-100”ċ“-160”�¤͞S÷�ŌӕŚОξúβ̏#ģŻϯԒЭՆҬ؍׺

ǃ˔чёκͅ؋ĩ 7-8 a�b،�Ĭŝ͝ G1ֳŌÀ 4О؋ĩ 7-8 a،؍Ĭŝ͝ G2³ֳŌ

À 6О؋ĩ 7-8 b،� 

��˃բֵ¢βʔmՆҬөפċ“-160”�¤͞Sβϙ“100-“؍ө˃ׇǅؐ̄jʨŝԹ͞،�؋

jʨ�˰� 
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ĩ 7-8. Ĭŝ͝ G1؋a،ċŝ͝ G2؋b،ġȏƭϦՆҬюֳŌÀβκֳͅ�׺Ĭ׷ѽЭ�Օ

Ż”-100”ċ”-160“�¤͞SҟβՄоϙפ�ú˥ӕϱ 10�ƚ x1�ƚβ̏#ģŻϯԒЭ� 
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.�́΂ΌΓҝ$чёÄȇ$ʔϮとÏө˃ 

1. °̮´�ȩɦǃ˔чёΎ̥ؐͪ+ɇץͱͺӊʺǅ؍ġ˶̄j 1�ƚ x1�ƚβ˥ˋ�

ΜւУ¤֠ͪğj 0.5�ƚ x0.5�ƚβ˥ˋ̄؍�Ǘǜ{ïÌþ 0.5�ƚ x0.5�ƚβ˥

®�ːϯԒЭʧǥ؍ˋ 40Ǘǜ{� 

2. \Μ̮Ԣ°ċ̴̎°̮ҝϙCŹ�Ϥ֘【ғĬϙפ、ֹβ̪̞\́΂ΌΓҝһ �ֵ°̮

ʔ՗�yƁ́΂ΌΓҝCæ�@ҝ׌� 

3. �ȩɦ�˰ǃ˔чёκͅͱ� 

4. ̄Ǘǜ{ԫ�ֲѪǡ\Μ CPCe؋Coral Point Count with Excel extensions, Kohler and Grill 

2006،Ԥ؍פĬ̄j 0.5�ƚ x0.5�ƚβˋ�ɖ� 50j֣˨؍׺ԯӵ̄�j֣˨׺�

βǃԋП˟�ġͪыȊ®ҝϙĭÑβϐǃԋÌþϙפȓױÝϋ؍ġ˶ĬԯӵʔƏΌΓҝ

Ñ¤ͪֆĬϙפ�ċֆĬױÝϋ�βΌΓҝ؋、 7-6،�ʢծ』βʓͪ؍+֕T̴̎�

βç�Cæ̎�̚ϫͿƔѴԯӵ�ʎՂȑβӥư؍ġ˶ӎϾ【ғΈʔΜֵ¢ֹ̎βϙפ

ċױÝϋֹϫՆҬˣ͋Ï�֘+\Μ°̮ǡβͱͺӎϾ、 7-6 ¨¢β÷׀Ȱˣ【ғΈ؍

(ׂ¤ʺ°̮´ȩɦβͱͺC̅Ԧ°̮´ǡβ́΂ΌΓҝ【ғΈưΨ� 
 

、 7-6. CPCe\Μβ code、 

 

DFDFDF
AFAFAF
6
"C","Coral",00FFFF
"R","Reef",FF8040
"K","Rock",FF0080
"SM","Sand and Mud",00FF00
"W","Water",DFDFDF
"TWS","Tape, wand, shadow",FF0000
"CORAL",  "Coral (general)","C"
"RCORAL",  "Coral (general)","R"
"RJCORAL",  "Coral juvenile","R"
"RCCA", "CCA", "R"
"REMPT", "Empty space","R"
"RMA", "Macroalgae", "R"
"RTURF", "Turf", "R"
"RTWMS", "Turf with mud and sand", "R"
"RSAND", "Sand", "R"
"RMUD","Mud", "R"
"RWHITE", "White substrate on Reef", "R"
"RBAR", "Barnacle", "R"
"RZO", "Zoanthid", "R"
"RO", "Other creatures", "R"
"KCCA", "CCA", "K"
"KROCK", "Rock", "K"
"KBAR", "Barnacle", "K"
"KTURF", "Turf", "K"
"KBTURF", "Bleached Turf", "K"
"KWHITE", "White substrate on Rock", "K"
"KZO",  "Zoanthid","K"
"SAND", "SAND", "SM"
"MUD", "Mud", "SM"
"WATER", "WATER", "W"
"TAPE",  "Tape","TWS"
NOTES,NOTES,NOTES
"ASP",  "Aspergillus","NA"
"BL",  "Bleached coral point","NA"
"BBD",  "Black Band Disease","NA"
"OD",  "Other disease","NA"
"PLA",  "Plague, Type II (White Plague, Type II)","NA"
"WBD",  "White Band Disease","NA"
"YBD",  "Yellow Blotch Disease","NA"
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��˄ƢŚʷŮΌΓ¤RΚȇѶʅчÄȇ 

˄ƢŚʷŮΌΓŚ¤Rʁ”-160 �¤”β͞SC؍�ġ˶ʁ̄ʨŝ͞βʦT͞ʔ؍CǤ˷�

ίΎβ˄ƢŚʷŮΌ˰כ�Ÿ��Ӗ�،βʀǒՆҬŚʷŮΌΓβ¤Rө˃ċԸԞ̴̥؋̳͜

Γч1؋『ֳפ،ՆҬ GPSŻSѶˣŻˣӓؑ2؋،ɪт̅^ƚ�ȩɦчפͱͺؑ3؋،հͅч

פΌΓβч׌Cκͅ�Зeў،3؋ċ،2؋ס˷」Ĭ̄jʨծֳפ�ԥβʦֆǣ�ˣӓβчפ

ŝƕとÄ؍΀«ֳ』̫Ȅβʓ̞Ķ�͎ǅċϷͷՂȑβчפՠ¤˼4ΎӾ� 

 
ğ�ԴƤ̎ԋԉɻκؐͅ 

1. ɨ֨ֆʭβ͎ǅѶ�ǅԉɻ� 

2. ̄jʨɨ֨̎˥κ̎ͅפ�β ،Nitrate؋ײNitrite،�Ϗթ؋ײAmmonia،�3Ϗթ؋̌

ċϘթ؋ײPhosphate،β͠ǅ� 

3. ̴̎ċ׏βͿΐǶǜּؐ C 500�ϋѮ̾ø 350̇Ô̎β̅^էтɈĬ͵ճ�βϋѮΏ

ĩ؋ 7-9 a�b�c،�Ə S͞¤�”160-”׺˥÷βϋѮΏͬ)ǡ�ϣծ�ģŻĬ(ͬ׈3

βӉշ� 48 ƕʔǡɨĠ�Ə·חβϋѮΏċ͵ճͬ)ϣծ؍´ǡβծհưΨA、Ĭ՜

48ƕʔ�é®β̴̎ċ׏βͿΐǶǜּ؋ĩ 7-9 d،� 

�פ̎ .4̛ϫͿؐ\Μͪ�ǣ 50�ձץ؍ 16�¤β֕̚Ͽɨ֨̎פ�β̚ϫͿ�֕̚Ͽ

�vΜғŭƍ˼؍î�vÀ��րշւЫC֒˴ΚͿՆ؋�ĩ 7-10،�ɪтϋѮΏʔú

˥Ə 3 j֕̚ϿģŻĬ÷˥160-”׺”�¤͞SβӉշ� 48 ƕʔǡɨĠ�֊ëvĬկř

ғ�̎Ͽғ�ė΅ҹ�ƍëҵ��Ġƈנſǡ֕̚Ͽ�β̚ϫͿΜ 100 μmβͤЫՊ ؍ͤ

ƕʁ 100 μmβ̚ϫͿ̪̞ͪͪח�؍�ՊͤǡƏ�ь¤«ͬ)ϣծ� 
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ĩ 7-9. CņѯΏ(a)ͪˤ̫ͧϋѮΏ؋b،�Ϥ֘ņѯΏǡǥ®ŹɶβϋѮΏċ͵ճ؋c،�ͬ

)ǡβϋѮΏ؋dô،ċɪтĬҝϙ 48ƕʔǡɨĠβϋѮΏ؋dƮ،� 
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ĩ 7-10. ɨ֨̎פ�̚ϫͿΜβ֕̚Ͽ��ǣ 50�ձץ؍ 16�¤� 
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��ύϭȑʼʭʰłąʧӸАո 

ŗ� ֊ʧʔ֌:108ƽ 1ʨ 21ʇ(ʏʭ�)�Õ 9ʔ 30¤  
ԅ� ֊ʧĭ׺:ʱƜ 7ˢʧӸſ 
ã�   ȯ 9:ǌ¸Ɯֆ�� 
ї� ¢¨ƶėSæ9ď:ŦЇ®ė  

ӓո:Ί�á  

J� ¢ƶ˨֐Ȅ】: 
 

ũďɇĔ éũӒėSĠȏ 

��̴̭ũďʧ̴̭eўф(׷фֆ):  

(�)ʱˌļϚΚȇө˃ԉɻַƸӟЛ؍ɇ

_ַƸƌԆԉɻ؍Ĭ˶ԗ÷ύϭĪ֞

ѴȄ�  

(.)ʱˌЛՠӎΧ؍�ӔӪАոǟŚ͕ �ɻ

͕̉Ĕ؍׉ՙʩ׭ҁ�В ј�תק

ϻ͕˚ԉ͊؍բʓ͕˚фϿԬЂΪ؍

Ĭԉֹ͊�(^ŦВј�ҁ׭�תק

ɸհ)Ŧʼ͕˚фñCɇ_ʢŚԉ

ɻ؍ȓӖñӼʱłąĄΎʢŹɶ� 

(�)ύϭПӭɇ¢ǑӸƏʱÑҝϙ¨ͪկ

ΚÄͿeӹÑ؍ʯ]ӞeӹÑŦXӃ

º��ЂĦѶŝƕϻĔ؍׉ƏɇԺ̴

ũʧ̴̭կΚÄͿӮӚũďʧӐӭ؍

ġ˶ʱˌłąԉɻѳͪծ』֐�ռ؍

ǑӸłąՠ¤�ƃׂ�Ҹǘ؍Ɠřș

ʢʩӦʪ¾̂؍ ŦֲӝĔÞө˃ȏӞ 

�ӗʍз�ɗȚŚƖՀֲӔ؍ӥưo

ʩŚƖϻ؍ȏʁłą�ˣӗ ͂˙;î

ύϭԉɻá³ÌþʑŘϠ� 4 Ųș

Źɶ؍Qՠ¤ЛՠӎΧɇ®ïs 3 

Ųө˃؍ǑӸϺ 4 Ų�ŲԉɻŦʼ

ʩ˨ʧñƏ�Ҹ��  

 

 ȆӲũďβѝŻ،�؋

 

 

̀،.؋ ũďǑӸʁϺ�ϴЁ(1.3.1æ 1.3.2)

Ҹ�͕˚ф�ą$�úƽH׭ҁɸհ

βとÏ؋Ϻ 61ֽ،�ˊħĭÑ׭ҁɸ

հÚ�òɸհ$̅^とÏ؋Ϻ 77ֽ،�

Cæ͕˚фũӒՆҬ$Вј�ξתק

Ϻ؋ύϭȑʼ֐ 56ֽ،� 

�Ʊʁʭʰłą،�؋Ҹ�ʩ֐eӹÑβЂ

ĦѶŝƕ�ġʱӎºҸÂʭѳ 2018ƽ

12 ʨ 31 ʇ˴؍Ʊͭξ֐ЦԇѶ9¾

ԉ͊ՆҬ�Ųө˃�ʯ]Ŧʩ�@Ц

ԇҸÂ؍ƏʧՆҬ�Ųԉɻɨ֨$ǡ؍

�ɇ_Сʯ]̴eфãы� 
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(ğ)ʱˌƱʁ 107 ƽǃą�˿ҍ؍Q̴e

ф>ƴʫƙӞÑʩjκɂӎΧȯо

ՆҬ؍ӫ֙ъƵύϭĪ֞Ĭłą�ɇ

_�jˣ͋ÏβǑӸө˃ʀ ؍̧̂ Ŧ

κͅʔȏӞʦ��ӕĐǀj˥׺�κ

ׇͅΈ�ʔ֌�Đ2ȰˣǶͿϨϻ؍

Ӽ̴eфĬʱƽǅЦԇʩ֖$Ǿ̥

�( ѥŜȯоՆҬ؍�ˣ͋Ǒϱǡ؍

ͭӭΞӧâsբñCǥ®�jˣ͋

ÏβПʼ؍(ʧ̅ԦʩӦʪ¾؍^Ŧ

�̢�õɇ_ 5 ƽ 1 �$ЦԇŦ

ʼȤ�ʱÑΚȇǨўæκ ѥã)؍ͅ

ыʱύϭǑӸ$ˣ͋ Ï̱Ϧ]Ļ

Ҭ؍ƓʁʱÑΖŋκɂƏʢʩƺÂ�  

 

ğ،Ʊʁʭʰłąɇ_ˣ͋ÏβκͅӎΧ؋

ө˃ʀ̧� 

 

.�Բũʧ΀ʩΚͿύϭeў�Ǭ(ʻО

ֆ) 

ʱˌłąΎʩԉɻַƸӽƅ؍(ɇ¢

ʩӴɟβӦʪ¾؍ǑӸeӹÑºӕ$ϱӭ

』ʢ�¤؍î�̢�õ(ƱЦȑϱũďʧ

ӐӭҝϙΚȇǨў$-؍Կ2ύϭԉӏŦ

ʼѥɇ_С�̢ȑϱ$ũďʧΩļϚ؍ѳ

ƖCǡκͅæǨў$Κȇ΂̥؍ѥCՍ®

μ´Κȇ̎͋ͪμˣ�  

 

 

 

Ʊʁʭʰłą�Ҹ�ʩ֐eӹÑβԉӏ�

ʭʰłąƏʧŹ��֊� 

��ˊħƲɫǄ̴ƤϿΐƭϦҟ(ʻҟֆ) 

(�)ƙΚȇө˃ �ɸ׺˥ʯ]ʓýƓβ؍ֹ

ׇΈԗύϭʭϦӃºноө ɦ˃؍ ˌ

ύϭПʼѶПӭ׎ϜӞÑՙʩ̽�

ɀӐϮ֌؍ġ˶ƴʫноԮΐύϭ�  

(.)ƙ̉Ȅө˃ֹ؍ʱύϭմƓƝ̉βӔ

˃ֹü؍ȒlӢͪ>�Ŝ؍ʯ]ȏβ

èXϨeӹʀˌ]ЩȯԿҺβΚȇ؍

Ɲ̉ʓԎȑΜXϨʀǒ]eӹҝϙ؍

ʩноÀǘ̉Ȅө˃βǭ』؍ȓմƓ

�úʅч^Ŧ͕̉�֔ԴƝ̉�ՇŽ

 

 �ĠȏŦ،�؋

 

 

 

̀،.؋ ũďǑӸҸ�ĬĭƝ̉Ɠʁҝϙ̴

Ƥʯ]ӃºίƟʀü$Ȅ】؋Ϻ

ʱӎº�ʯ̸ғՇŽċ؍،93ֽ~92

řĭ̉τ$ĔÞө˃� 
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ȓʓ�@ξ֐ʅчβӔӪ؍Cƒ̐ʦ

ŝ�Бɸ$ʀ̧]eӹҝϙ�  

(�)ʱˌǑӸӃºβկΚÄͿeӹÑ؍ʯ

]ʧԺ̴ũʧƉӸ؍ġ˶ύϭłąП

ӭƙַƸծ』̒؍ ÆƜʓý』�՘ξ

Ŧʼʩ؍ƐƂŵьƙłą�sƉӅ֐

』�Ӧʍȓg˵ǭ』ʔʓýՙ』�

Ɖ C¬Ϥ̴eфƉӸʔʩʢťβ؍˃

Пʼ�  

(ğ)ʩ֐ʓ�ʓ』Ȣŝ͝ҝϙ G1�G2�G3 

ȓʢՐβΰΉҝϙºӕͪկΚÄͿ

eӹÑ؍ļʱ�Ƒծʯ]ҬɫϦǂ

ƉӸβПʼ؍Ŧʼʯ]̘Ż』Χͪ

կΚÄͿeӹÑ؍ˊħƲʧէøҟ

ΐǡֹβϦǂ� 

ğ�ԲũʧʻÆƜ(eўОŘОֆ) 

 (�)ġύϭՊϦȯоԗĪ֞ɁӋ؍φӊĪ

֞ϕƈȤ�ַƸŚǬҫ؍șñCĬϊ

ϊ 9 jʨ�Źȑӽƅ$ϡŵǶɸɟ

ԉɻɨ֨؍ɇ_ӞÑʯ]ɶפӃº�

ίƟ�æeӹÑʓýɢŝЂĦ$ծ』

`ɟ؍�˰ȆӲύϭĪ֞�  

(.)ʱˌӎΧʓCԲ�ӎΧЦԇҸÂ$ӎ

Χ؍ПˌǡÜą�˿ҍ؍ȑʼłąg

˵Źȑ؍Ə£Ժ̴ũʧϻ÷ʩ֐˨

$sͪǡоĻҬˊħҝϙeў؍֐

ļϚãыԉɻ؍�ġʱƜ̴̭eў

˚ÆƱЦԭϤ؍ġ˶ʱˌ�ʧ�ʩ

ǡоύϭӃºȓ�մƓʱύϭð֊

Ɖ˃ʧӸ�  

(�)ʩ֐ʱύϭЛՠӎΧ؍�΀«Ĭʭʰ

łąÀ�̉τƓ�Ɂˌρ̧$ֲӝ

ӔӪՠ¤؍ġʱˌʆƱŻSĬҝϙ

ΚȇļϚϡŵύϭβө˃؍Ġ˻®

ϡŵǶύϭ�ƃ؍łąɇ¢ǑӸǡ

оʓýӃºeӹÑՠ¤؍įơøΐ

 

 ȆӲũďβѝŻ،�؋

 

 

 

 

 

 

 

 

 

 

 

 

 

̀،�؋ ũďȄ】Əʩ֐ѷǑϺ�Şͯ̊ί

ֲǍ$ֲӝӔĔ̉Ȅө˃βξ֐�ƃ

ċПʼϤ֘� 
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ЂΪ؍ȀŦʼ΀«մƓΎ֟˿Ԧɮ

ȆӸ؍׉^ŦֲӔʔƏɫ̣ǶӸ׉

ȓƱՀՊΖӘβ�ɁˌՄП؍ǹԦ

�ŧՑ؍ǑӸǡоłąβĄΎ؍ñƏ

մƓ�ɁˌֲӔβՠ¤ŧͪөɶȓ

Ϥѳ֔ոĄΎ� 

1� ƶ:  

(�)ʱˌύϭ׎Ϝ˔ĭβ「֫ǅԗΚͿӽ

ƅǅǟ؍ץ˶ͪΜϡŵӴɟĄΎ$П

ʼ؍QҝϙԿ׌Κȇ˔ĭ؍Cѵͩƚ

ǅȓ�΢ƚǅ]ρʓýʩ�ʩ΅΀

Ƕ�đ�Ƕ؍ƴʫѥĬłąӭԶ�Ą

Ύ�  

(.)łąɇæ˄ƢŚʷŮΌΓʁ˶ҟί

Ύ؍G1�G2 Ñʓ�đ�˔ĭ؍Qɟ

Ǽ؍˄ƢŚʷŮΌΓʦ©ίΎĭ׺ȏ

ʓ�Ƣŝŵć՚̴Ƥ؍ʱłąȖȰđ

�˔ĭβŻш؍ʓȰ�ѵͩȓˊħĭ

Ñюӌ؍ȏӞ』ʍϕŻш͂˙�  

 

 

 

(�)ҝϙʁԹ͞ʔʩӖŚ̉τʧ�âԝ

ԛ؍QȆӇP%ҝϙԝĬѫ�ξΩѨ

ǖ�ʎϑҷ؍ñѥŮ֡ʧҶώŒ؍ʓ

ýȏǑӸβè:׶Ʌʂ]՗��  

 

 

 

 

 

 

 

 (ğ)ЛՠӎΧ�β̉өՠ¤؍ǑӸ՗�Ə

ɮȆӸ؍�̾׉ʱύϭʓļϚΚȇө

˃βύϭ؍ǧ÷ϨֹüâɀӐΚͿѶ

 

،ؔؕؕ؋ĬØˊħėЕΞ́΂ΌΓҝ،�؋

Ǒ˟βϙפ�zĬòͩƚǅ؍Ĭ�΢

ƚǅ(ʓđ�β�ʧĬłą�Ҹ�� 

 

 

 

�Ω©Ĭ،.؋Ƣŝŵŝևë͞֌ƷίΎβ

˄ƢŚʷŮΌΓˤǒͿϨċáŨʅч

ƱġͪΩĭɢǑtԢ͙юՒ̪̎Ʉ

Ķ�ю˄ƢƢ�βʅч(ġͪ�Ƣŝ

ŵ֭ƤŀβϰŀɭȏюҶόĶ�ġ˶

Ĭŝ͝ G1 ċ G2 ίΎβʅчʓ�z

ˊħĭÑ؍ʢʓ�òͩȓь�ΏzŰ

βʅч�ƱĬłą�Ҹ�� 

 

ŝ͝،�؋ G1 ċ G2 βҝϙϙפԦЬƈ؍

ġ˶ñCȠéȑƽΡŭβծհ�Qֳ

』ɞǬβʓμ´SʁӈɾҝϙΚȇЏ

կΚÄͿeӹÑˆǬÑ�βϙפ�Կ

2ϙפġͪʞֵʁϮ̊�βʔ֌Պ

ƔѴ؍Ʊ�Ցǿ΂ΌΓҝΚֆ؍#

ˆǬÑ�βҝϙ֩ͯρPŖӈ؍Q�

ƈƱġ׏ÏYΜȖCǟѨǖ؍ǟƃʎ

ġԝԛюƪŒ�đ�ѥ՗�βʀǒͪ

ĞˈĻҬeӹÑβϿΐ֕؍ TՇŽհ� 

 

̀،ğ؋ ũďȄ】Əʩ֐ѷǑϺ�Şͯ̊ί

ֲǍ$ֲӝӔĔ̉Ȅө˃βξ֐�ƃ

ċПʼϤ֘� 
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˔ĭβӽƅǶ؍æʱÑβ|oȖĬ؍

ɪ��Ɂˌ̉өñѥʧˤЍͮ׺ȓé

ԋέʱˌ ύϭ$μβ؍�łąȖԶʓ

̉τ�úȄ֊ί؍ՙʓ�úȄ�Ɂ؍ 

CǡʓýȖʩβ֊ίբ�Ҭ?̉τʓ

çƓώŒΎ΂؍ՙʓώŒΚȇ؍�ь

ñѥ�úɦ؍ ӎΧCύϭΚȇͪ ؍׉

ʓý�ύӸŦXҟΐ�ɁˌֲӔԿՠ

¤βԉɻʧ̅ԦǻΩ�  

 

 

 

 

֛�ʧӸПӭ:  

��ѝŻ�Ƒծʱˌύϭȑʼ؍ӫύϭĪ֞ãզ÷Ѷʧ˨֐A、ȖɇǑ ӸҸ�
ȓg˵ʭʰȑʼłą“�  

.�ӫʁʧӸПʶԐ 1 jʨ�Źȑʭʰȑʼłą“g˵؍�ʁ 108 ƽ 2 ʨ 20 
ʇ´؍Əłą“Жʱ(þֲŭ˪�ϒ)15 H£ԺʱƜПˌ؍ h¬ʱƜԭԺ÷ʩ֐
�ãы֐˨
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'�107ƽҝϙύϭˌȑʼłąƐƂ「ƉȄ】ѶύϭĪ֞ϼ【ǚɶ、 

ũďɇĔ ύϭĪ֞Ġ【 

ũď#A 

ŗ�ЧøȄ】 

��ʱӎΧˣ׉æ 』μˣγɋˬ�CØ

ˊħ̴ƤβҝϙΚȇͪʱ؍Ǒ˟Cҝ

ϙ̎ĤΖŋͪ ʿ˟βխƢ̴˜Ǳ؍

ɀӐ˶ÑĹ�̴̡βΚͿŚ˥ǶƓ

ʁӞÑϝÑΚ̰Λ˚βǜּ	؍Qʓ

łą“ǧ׆®ƛ֘؍ŭӎΧ�$ř؍

ΙƖƓ�խƢ̴	˜ǱʩȖҏō؍÷

ŭӎΧǟƖӋæΚͿŚ˥ǶƓӞϝ

ÑΚ̰Λ˚βǜּؑǧԿ�ӈ׺]ұ

հ؍�ʯ`áɡӎΧâĻҬ6֮؍Ӣ

ŻƱՍȑμˣ� 
 

ӲӲũďȰɱ� 
ЩļαϡƓʁ�˜Ǳ	βŻшؐ ȧӾβ�

ʖՉβȂ̧؍ʓ�ΩȰʍƈפ�-Fȓ֐

cβЂΪȓ׌βƈפ�ĬŶlβřǐ�ǲ

Φ-ͿβưΨ؍ŦúŶlʓú�βâҟΐ

Ŷl؍ȖC˜ǱʓȧӾβ�ŶlϻúβՑ

ΜʁĬŶlřǐ�βȖʩ-Ϳ؍ȖCŶl

ʓʖՉβ�˜Ǳ(ʓĊ׉βļʱ�И؍Ŧ

ú ә ʓ í ŭ β ļ ʱ Ӥ ш � И � ˥ 
 �،zh.wikipedia.org/wiki/˜Ǳ؋
ġ˶؍ʱӎΧ 』ҙΞխƢ̴Կjȧ

Ӿ�ʖՉβȂ̧؋(ƙʓ˜Ǳ،]ʿ˟Ѷ

�Մԙϝʧϡŵ؋ŭӎΧ�،�ΚĊϡŵ

،�ŭӎΧ؋ŭӎΧ.ؘ�،ѶΖŋϡŵ؋

ǡɀӐ˶ÑĹ�̴̡βΚͯ؍cβЂΪ֐

ͿŚ˥ǶƓʁӞÑϝÑΚ̰Λ˚βǜּ�

юƓʁ�խƢ̴	$ʁØˊħ̎ĤΚȇЏ

ʦІėνΰβӦ̧ƙʓĬŭӎΧ�֙Զ

9ċŝѲͯ֌β֐cCæŝѲͯƓʁ9

̰ͪÄ؋ÌȬԲ�ƭѶĒ،Ұɜβçȏ؍

ũď6úȄ��@ŭӎΧȖǥβԉɻբʓ

ΜCɧȯŭӎΧ�Ȗɇ¢ϝЦ9ɹ$֌

βӭԶ؋ӫ】$ǡƓʁŭӎΧ֌0ξɧɌ

Ƅ¥؍C͓Äǒβg˵ӎΧʀü$ϼ԰،�

բʓϹøáӎΧ“ӕŻCխƢ̴�˜Ǳ	

ʿ˟֙ԶØˊħҝϙ̎ĤΚȇЏ֐ѓβ

ύϭ؍ġ˶÷ŭӎΧ�ֳͭӭԶ� 

.�ʱТЈӎΧÌþ׀�ŭӎΧ؍÷ŭӎ

Χ$֌ΐȏʩ�¤ƭøYβļʱʿ

�ʬ؍Cb0ξ×ө�0ξɧɌ؍˟

ӲӲũďȰɱ� 
ġͪʱӎΧĬϊϊβ 10 jʨ�Άǥө

˃ȑʼξΩӽϓ؍Ղȑũďñѥ̧ͭϊʔ

֌$�ǟӟӺȑʼłą�ʱӎΧĻҬՊ
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úμˣюÃ¾ͯ؍ю؍ʱӎΧ$¤ƭ

�ʍϕ؍Ŧ (ؐ1)ŭӎΧ.s׌שԉ͊
ө˃؍ŭӎΧ� 』sҩ׌Ś˥Ƕċ

Κȇө˃؍à(ÌþһѤ(׌ש)׬ԉ
͊βө˃؍�ьĬξúÑĹsө˃؍

QʓȖǥԉɻŝ�ú؍ŭӎΧ.ө˃

ȑʼβһѤ׬ΙƖ؍ŭӎΧ�à、Ϝ

ʩץɸհβһѤ؍׬�ь0ξψο�

(2) ŭӎΧ� 』sҝϙҩ׌ө˃؍
ŭӎΧğ6ʩҝϙҩ׌ө˃؍�ьП

ʼ6ŝΨ�ԓؑ(3) ŭӎΧ1ċ�բ
Ĭś΂ΌΓҝβчё(【ғΈ)؍П
ʼ(��Ѵ�Կ2ΎӾ׎ϜʱТЈӎ

Χп&ŭӎΧ֌βɶøѶ͌Հ؍P%

÷Ѳͪɫ؍÷Ҭ�Ռ؍ȖǥПʼ��

Ѵ؍(ʯЦՊӐӭנ�Ӵюɶø؍B

9ͭȖՑǧ� 
 

Ϧ̄؍jʨγĬʸ̴ŝŵՆҬӎΧĻҬՆ

ǅłą؋γʩʧӸАոñCɇ_˃Ӵ،؍

÷ŭӎΧ$֌β͌ՀѶ×өŹ�ͭӥַ؍

ũďȖӦТЈӎΧп&ŭӎΧ֌βɶø

Ѷ͌Հ� 
 
�˰ծΠʱӎΧβ¤կʿ˟ξΩ͂˙؍

ļʁխƢ̴β�˜Ǳ	؍Ȓlǧ9ɹ؋ŭ

�،�ΚͿŚ˥ǶѶΚȇ؋ŭ.ؘŭ�،�

Ζŋ؋ŭ�،�jӉǅ�Ș�ͯю؍Ɠʁ

ҝϙ̎ĤΚȇЏɶøβɹ·ȓʓύϭΙ

Ɩ؍ġ˶ŭӎΧ$֌βè÷Ѳ΅ϱQC͓

ÄǒβøY�Ҧøԉɻַ�؍ũďȖӦŭ

ӎΧ$֌ԉɻ�Ż』÷ѲĄΎ؍ŏő¤

ʍ؍Կ˥äŦXâĄΎũď』̐ɶøĆؓ

ũďɇ®ͪ؍Xŭ.ċŭ�$֌βһѤ׬

ɸհʧ��˥ؓáġǟІė؍ӎΧɹ·Ġ

Ϝ׎׍ 2013 ί、ʩ֐Μŝ͝ҝϙ׌שө
˃ʀǒ¬Μ͞֌Ʒ̔͞׵ժ½�Żт±Ы

]s׌שȷȶ�ġ˶ŭ.(ƙ`ͱ˶ɹ·

¬Μ׌Pβʀ̧ө˃�ͯŭ�ҩ׌Ś˥Ƕ

ө˃\ΜЉ�ӣȷ؍Ȅřծ「ȷȶ®һѤ

ȖCƙȯо\ΜЉ�ӣȷ�ˇɟ͓Ä؍׬

ǒӎΧøYĻҬʀ̧؍Կ2ԉɻբúơʱ

ТЈӎΧβ׌שԉ͊ө˃؍ƓʁΚͿŚ˥

ǶԉɻКϫʩXư«Ćؓю�ө˃ʀ̧

�úʧʩ�úββ֨ПʼʓȖʩΚͿө

˃βƸȇ؍(ġ˶ŭӎΧ.ӎΧ¬Μ

rarefaction curveâӎϾͿϨβКϫ΂̥]
A、ΚͿŚ˥Ƕ؍юַ\ΜŻհɸɟ]̅

ԦͿϨɸ� 
ú˥β՛Ԫ؍ŭ� 』ՆҬҝϙҩ׌Ś

˥Ƕө˃؍ŭğ³ͪҝϙǃ�Ȗʩͭѩ˖

ÄͿ؍ġ˶ʧÌþՠHҩ؍׌ġͪĔ׉�

ú�Ωͯβ˥ө˃ʀ̧�ξú؍Ƙ�ŭ�

ͪ̽ǅ 10cmββ˥؍ŭğ³ͪ 20cm؍П
ʼưΨ�ŻʓñʭǞ�Qʓ؍�ӭŭӎΧ

֌βĔ׉�ú؍ʀ̧�ú؍�ȖʩβПʼ

բʓΜʁТЈɶøӎΧ؍ɋֵҝϙβͭѩ

˖ÄͿβŚ˥ǶβưΨ� 



343 
 

Ɠʁŭ1ċŭ�$֌βέȊ؍ǟʍ׎

Ɖ˃ũď�ʯ˵ϕӊӺŭ1ԗ�βПʼ

ưΨ؍ŭ1 』ҏծĬ́΂ΌΓҝчҍО

ȑП community structure،ưΨQ�ͭ؋˟
մƓ́΂ΌΓҝ【ғǅՆҬө˃؍юŭӎ

Χ�³ʓʩՠ¤ӎΧ�ƃʩմƓ̰́΂

ΌΓҝ【ғǅ؋living CCA cover،ՆҬκ
ɂ؍ξ֐ԉɻ�ĬŭӎΧ1�ʩȖծ「؍

X]Ұϰ$ʩؓú˥β�úĔ؍׉βΜ�

úʀ̧؍ȖCՙӫũďӟӺ� 

��ʱӎΧȤ�β9¾ċͿ¾γΙŚ؍Ȗ

ǥԉɻַƸӽƅ؍Qǟñǿ׀÷؍ԉ

ɻP%п&ՄПċɶø؍Cѳʁʯѥ

Ɠǧ̺̎(͍̱�ĺň)®̴Ƥҝϙβ
�ΚΛ	�Κȇ	ċ�Κ̰	ɇ_ɶ

ӊ�áġ(ӖʓӎΧĻҬʭ֌Ь+פ

Եͭ؍ʚ̵ÏɸɟċԉɻȖѴ؍ʭǞ

з ȯ9æ÷ ȯ9ѥĬǡоƏȖ

ǥԉɻɶø؍ĄΎʱӎΧȑʼѶϝÑ

�ΚΛ	�Κȇ	ċ�Κ̰	β֐c؍

CϹøխƢ̴βļʱ˜Ǳ� 
 

ȆӲũďβɇիѶӬӊ� 
ʓβͪ؍+Ϲø�Բ�ӎΧ	βļʱЌ

Ϟ؍ʱӎΧ“əƊ$©؍ƙՕŻΜխƢ̴

β˜Ǳ]ʿ˟÷ӎΧ֌β֐c؍ʭǞȖǥ

βПʼѥŜʬü�ΚβʀüΛ¢�ͯю؍

ӎΧĻҬ$ǡ֘؍+ʔ֌β֖¯$ř؍ύ

ϭĪ֞ĬŚjŭӎΧբʩɾβίΎ؍ġ˶

ǭׂgɩө˃ʀ̧�^Ŧ؍ŭ�ӎΧ�Ɠ

ʁ͕̉βӔӪѶĔÞβ©ө$ǡ؍Ɠʁ͕

˚ԉ͊β˺óԉɻʩɾβίΎ؍ġ˶ֳ』

өɶĔÞ�ƃ؍äŦ؍ѷǑ�Ɂβèɧȯ

ȇǅβéӔь˛ͪ�ʎȟǥ؋ġȇǅe

ŷ،�äŦ؍ŭ�́΂ΌΓҝ【ғΈ؍Ĭͅ

ӛŚϨʀ̧�jʨ$ǡ؍șίΎ̮°Ɠʁ

【ғΈβưΨ�ġ˶؍ǭֳ』өɶ�Կբ

ǜּǡоβԉɻʬü�Κ¤ʺɶøβʔ

Ϧ� 
Qʓ؍©˷ɶøʱӎΧȖǥβԉɻ؍ύ

ϭĪ֞ñCǥω؍ØˊħҝϙβΚȇŚ˥

Ƕ�ʩϮ֌�βưΨ؍úʔ̡̺̎Џբé

®�úϦǅβ̕ˁ؍ԲΝé®̕ˁǡ؍Λ

˚ĵȇԭと؍բʓνɁǜּΚ̰ѶΚΛβ

Ĕ׉�Կ2Ĭŭ��ƱЦ֙Զ�ʯ]Ĭŵ

Үύϭί、ʔʧ`ɟ AũďβǑӸ؍ŚՆ
Ҭξ֐βӭԶ� 

ğ�ʱӎΧȖǥ$ɸɟԉɻ؍ʩ2ĄΎΙ

ŝӥưȓとΨ؍ʩ2³ׄ��Ѵ؍�

áġñѥʓè˥ө˃ʀ̧ʯϹøļ

ʱá³ȖѴ�GXè˥ө˃γׂ`ǩ

ӲӲũďȰɱ� 
ƓʁɸɟԉɻβȄ】Ġ【Ŧ�ؐ 

 
��Ɠʁ˔ĭΨԋǶΙץβˊħҝϙΚȇ

Џюӌץ؍とΨǶβɸɟʓʭǞ�β-�
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(1)Ճ˨á³(2)؍˥ʱŝƕþ�¤ӏǺ
á³�ͯю؍ŭӎΧ.ѳ�βŻհө

˃P%�ʯ`ǩՃ˨á³ (γʯӦ
ʍ)؍Ś׀ө˃β˥ʱͯ׎şƕ؍Cѳ
ʁè˥ӥưՐץʁ˥ʱƼįo�ǑӸ

ʱӎΧȏ�˫Ӑè˥ʀ̧؍�Ǒϱ÷

-C¬ǡ9ǧ؍̧˥ө˃βˣ͋è׀

ξ֐ө˃ύϭ�ƓʁץǅとΨβɸɟ

6ȏβ΀˽Тӎʀ̧¤ʺ� 
 

�ʓˊħҝϙΚȇЏз�ʩ�Ϩ 』β

Şͯ˔ĭĵȇؐŚŮ֡β́΂ΌΓҝǛȑ

βϙؑפϙפѶϙפ$֌βϋϛؑCæ̞

̪ǃβͨĭ��À�9ͪϨ˕ǛȑβВ˦

ʻ؍ʢʓ\ǥ˔ĭΨԋǶʢץ�Կ˥Ĕ׉

Ĭξ׌PβΚͿϙŦΌΓϙÑ(ֹƓú

˥βĔ؍׉(ƙʓΩө˃ΨԋǶՊץβ˔

ĭʔ؍ΐȂ΂̥�β֣˨*ɸ、ȖΛΚβ

β˥ʀǒ�̧ͭς˵ĄΎςƈβ΂ȇ�Կ

(ƙʓͪ:׶Ĭ׌PβΖŋբʓβΜƷ

΂ЭȓʓʀˋՆҬө˃؍CŌÀ�ԉɻծ

「Ƕ�Կñãы English, S., Wilkinson, C. 
and Baker, V. (1997) Survey Manual of 
Tropical Marine Resources. 2nd Edition, 
Australian Institute Resources, Townsville, 
385 p. 
 
.�ũď�νǘөύϭĪ֞βɸɟԉɻʩ

è˥ӥư؍юץ�ʁ˥ʱƼįoؓԿ׺�

ǟ֮ΐӊ�®ǃè˥ӥưʓȰ:ؓ׶ʓȰ

ĩ、�β standard error؋ˣ͋rư،�
standard deviation؋ˣ֭͋ư، 
ؓՙʓĬȰύϭĪ֞β˥�βӥư

sample bias،? Ŧʼʓ؋ bias؍՜ʓ̧ͭǧ
ύϭĪ֞Ȗʩβĩ、�Ҷρ¢]β�Ŧʼ

ʓ´ֹ�ь؍՜ӫũďãыύϭĪ֞Ĭ

ΨԋǶ˔ĭè˥΀Ƕβץ֐Ġ【ʩ،�؋

ӭԶ�Ĭ ύϭĪ֞βɃӭũďβȂ؍˶ ؍̧

ύϭĪ֞ӇǥũďƓʁrư�֭ưċӥư

βΜ̧ʩȖ̹̾�ˣ͋rưŝ、ϜύϭĪ

֞βծ「è˥$´¤R�Ƽį؍ñѥ{ʓ

ƳΗʹ¤RȓʓԂ.׀ǒ¤R�юςƈβ

�΢؍ǟŚǃ˔ΚͿǛǒբʓƳΗʹ¤R 
ȓʓ Ԃ.׀ǒ¤R̜؍ʩς˵βƸȇ¤
Rβ�ԿĬՊâӖŚɹ·բƱȰ¢�Ŧʼ

ʓ sampling bias؍ӫĔũďʓǧĐ�Ǘĩ
ȓ、ρ¢ύϭĪ֞ββ˥ӥư؍ɴӫũď

�Ȱɱ� 
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1�ʱӎΧʩ֐�Вј֪׫ק	��һѤ

ʯ؍ʅчɸհβNӎ	æ�ҥҩ	׬

ѥϹøϡŵɃӭβļʱŽӈá³׎؍

ͯʩΒή�ϡŵө˃ύϭβļʱá³

ͪñծ「ǶæñנӴǶ6؍Ü`ǩξ

úʀ̧âsө˃؍ñǥ®ξúβП

ʼ؍Qʓͯ׎ӞŭӎΧβө˃ʀ̧�

ַՃ˨è˥�ĬŽӈːFʀֹ؍�Κ

ȇЏñɧȯβ־Зαבь(ÌȬһѤ
ΩӅ˶ΚȇЏ؍ɸհ(׫קѶВј֪׬
βļϚΚΛ¾ċבͿЫβ֟בɭΈ

(trophic efficiency)юŻ؍ ȯ9ϻȏ
�ӦʍӞÑҝϙβΚΛ¾ċבͿЫ

П˟ԕCɧɕŦ˶׾ŝβ־Зαב

ьʅчͯ؍юԿ2ԉɻγͭ� 
 

ӲӲũďȰɱ� 
 
ũďȰ¢�ñծ「Ƕ	Ѷ�ñנӴǶ	ȏ

Ѷө˃ʀ̧ʓýʓՃ˨è˥ʓ�F-�ϡ

ŵө˃ʱ]ƙʓñC¤ȑԋÏѶհÏβ

ʀǒ�ʈʭÙͿŵβӈƆբŝŚͪԋÏβ

ӈƆͯ؍ǡɇ¢÷ϨpӦ؍�ՆҬհÏβ

ƈנӕӎ؍Ն�˷נӴԋÏβӈƆПʼ�

ġ˶؍ƓʁВј֪׫קβӭԶƙʓˇɟԿ

˥β՛Ԫ؍À�ƱЦƊĬɱϡ“�βŝĵ

ͿŇבͿվȓʓבʓ،׬CæһѤ؋ש׫

�ʦ֟ץβαבӦ̧ĬӐӭ�ɇ¢؍Կʓ

ŝŵ̴̭ΚȇӨβļʱ˜Ǳ؍ƙϾ�@ŵ

ьĬҝϙÑɪЫȣ®ש׫(ʧ�ծ「	ȓ

ʓ�ñנӴ	Կ˥βӦ̧�Ωͯ$ǡâY

ũďȖӰβΚȇЏβļϚΚΛ¾ċבͿ

Ыβ֟בɭΈâנӴԿjɃӭ(ñ؍Qʓ

՜�ַʱӎΧβ ԥө˃�ú˥βĠ【(

ʓñȏΜ®�΃եūҩβʅчNϾѶţ

ΜʦļʱβΚȇŵ˜ǱâɃӭ؉Կ2բ

ʓ�Ƀӭ	؍�ʓ�Пʼ	؍ũďӫʍƆ� 

ԅ�÷ŭӎΧƉ˃Ȅ】 

��ŭӎΧ�: 

ʱŭӎΧԼՊѶӈֺæɾƞ̴̤ϝÑƝ

̉βëԶӔӪæĔÞө˃؍Į̌ґ֨Κȇ

ΖŋѶΚ̰Λ˚βՄП؍φӊΩĭƝ̉Ѷ

Ѳͯԉ͊֌β`Űæ0Ä֐c؍Cæɶפ

Κ̰ΖŋβとՔċƓʯ]βʭӖ؍CǑϱ

Ωĭ̉τѶΖŋ0ÄβŹɶĩ{�ʱŭӎ

Χґ֨+ӖŚ΍Ԇβԉɻͯ֩؍ԋǶӔӪ

ñѥп&ŽӈנӴ؍QʓЦΞ֨פβ�ú

ӓȍċ֙Զ؍>ñǥ®ñָβԉӏ�ġ˶

ĬǑϱ9ɹϝʧβļϚæѡʗԉɻʀֹ؍

ʱŭӎΧñӦʓξΩȑ¿β؍Ƙ�ƓʁΖ

ŋċΚ̰ĵȇβ˺óとՔ؍ʱӎΧs+Ź

ɶæʩːΐβɶΐ؍ӔӪʀֹʩѼťӕ

ӎ؍(ʩӽƅȑʼ�Ɠʁ�ΚΛ	�Κȇ	

ċ�Κ̰	ϻ�խƢ̴	˜Ǳ؍բʩξƓ

̽�βɀӐ�đ�ñǿβʓ؍ʱŭӎΧȑ

ȆӲũďѝŻӓոƝ̉¬Μҝϙ̴ƤѲ

ͯԉ͊βΚȇωӵċ�úӓȍβ|o�ʱ

ӎºѶ�@ŭӎΧβՄП�ʯĬłą�

΀«ˣӗ؍юʓҦøĬłą�ƃҺ؍^Ŧ

ŭӎΧ�ċ�@ŭӎΧ؍įɇæש׫��

@ϐ׌שע�ҝ؋׌ϋҕ�́΂ΌΓҝ،

ċҥҩϻԉ͊؍ЦΞŭӎΧ֌βӐӭ5

؍юƓƝ̉¬ΜӞԉ͊βʀǒѶȇǅ؍̱

CæӞΚͿĬΩĭΚͿŚ˥Ƕ�βӉѽ

ѶΎ̥؍ѥʩʢ̽�β+ӊ؍�C�úβ

ֹü֙؍Զʁ÷ŭӎΧ��ʁg˵łą؍

�sʢ͂˙$´ǡĉȏ� 
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ʼʯѥѶŭӎΧ.ѳ�βϡŵǶө˃ԉ

ɻξĉȏ؍CçʐΚͿŚ˥ǶæΚȇԉ͊

ѶΩĭ̉τΚ̰ċϝÑとՔβ֐c؍Կՠ

¤ȏñҙΞŭӎΧ֌β0ξӐӭ�¤8ԉ

ɻюՍȑ� 
.�ŭӎΧ. 

1. ˣ׌͕�׉ԉ͊	ȏɩ  �	ԉ͊׌שͪ�
Ʊg˵؍ӟ】μոæłą“ p. 114� 

2. ŵûӫբΜɼפů؍ԿʓļʱƸӵ� 
ӲӲƉ˃ũďɇիԿjƐ˚βƸӵ؍Ĭɶ

øɹF�ίΚԿ˥βпš؍ύϭĪ֞ʧ̫

Ȅ�ŵûƱg˵ 

3. 、 2-1: ÷β˥ϲβͿϨɸċӽƅǅγ
ʩǟŝưΨ׎؍Ϝè˥ӕӎñѥʩĔؐ׉

(1)̔͞$Օɛ(ŝƕ�Sт)æ÷ŲʓýՕ
ģŻ̔͞? (2)±Ы�Ä̳Ыæ̔͞$β˥
ԉɻȏ¤«¨¢؍�ż̾Ĭ�Ԑ؍�Ӑӭ

�úè˥̧βԉɻとΨ (ؑ3)ġè˥ԉɻβ
Ĕ׉ǟŚ؍νɁΜϥάǶʡЭɃNͿϨñ

ѥ�ŧ� 

ύϭĪ֞ʓՕɛģŻ̔͞�ύϭłąƏҸ

��ԉɻưΨǟŝПʼ]Ѳ̔͞β˔ĭư

ΨĬǟŝ؍ξ֐ĥ�řɹ·�բʩАո

(Reviews in Wen et al 2018)�̔͞βǪ˔ĭ
ġИ؍ŦԖ̴ՐԴ�þ̎΂̥̽̎؋ѶŮ

֡،�͞ ̔��@ǃ˔ΚͿ؋ΌΓ�ҝ׌ϻ،

բʧǜּשϨОȑ�˶ř؍ģŻ̔͞βծ

「ȷȣ�ɪĠ(̧ͭρ®שϨОȑβ�

ѳǶ؋Horn 1998،�(ġͪ�úββ˥ʀ
ǒ؍æβ˥Ã¾��˥؍rarefaction curve
șʓӊ̘Կ˥Ĕ׉β¤ʺʀ̧؋Chao & 
Jost 2012; Pardo et al 2013; Budka et al 
2019،� 

4. 、 2-2: ͕̉ӔӪ$ԉɻ¨、؍ȏӦʍ
ӔӪƓӾβè˥ʀǒ�˥ʱɸæԉɻנӴ

Ϧǂϻ҃؍ԉɻ�Žӈȓ�ƈ³֮؍Cè

fʁ9� 

ŭӎΧ.β͕̉ӔӪԉɻ]ѲʁŭӎΧ

�ϝʧϡŵĪ֞ө ˥�β؍،P39, 117؋˃
ʀǒϹøϝʧϡŵ˫Ż��ȼ֘ñѥβԉ

ɻrư؍Qʓϡŵƈנө˃բʧʩrư؍

͕̉ӔӪПʼѶө˃ԉɻϨ׌Ϲø؍ֆʔ

֌βԔÉĬξԴĭÑ(ͭՊâŵьί、

ԉɻ҃؍ũďʩ�@ԉɻ]ɿŻʱύϭβ

ԉɻ�ñf׋؍Ɖ˃ũďС,ȰƔ� 

5. Ωĭ͕ʧȏʩ˺óǶβ͕Άԉɻñ_
˃Ӛæɶΐ؍ǿʱӎΧʯ˃ӚǔΜ҃؍z

ˇɟƖɸӔӪȖǥԉɻ؍ƈͭA、Ȅш� 

ˇɟ͕˚ф�֊β͕˚ƽłТӎԉɻ؍�

ͭĭÑǶ͆ëβ͕ΆӟЛԉɻ؍ġ˶̧ͭ

ǥ®ξ֐ԉɻ�ύϭĪ֞ƏίɹС͕˚ф

ƒ̐ξ֐ԉɻ�ю͕̉Ϻ�ȘӔӪ(ʓӖ

Śϡŵө˃\Μʀǒ؍Ιѳ̅ӖŚßשԉ

ɻʢͪ͂˙؋Pinello et al 2017،�ũďñ
C˃֎μ´��΢ύϭί、Ĭ socio-
economyβ͕˚ξ֐ί、� 
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6. ?ϧשȓƿשԉɻ؍zʁϺ�Ųβǥ 44
ƙɟCӢŻӞÑ؍п&ʔϮとÄԉɻ؍֦

ͪЦ͢Ƕ׌שβўƿŃ؍Ƀӭͯ׎�ŜĞ

ӳ� 

͡ĭċΌΓϙβύϭө˃ɹ·�β׺ĭ؍

˥®ʍ׎Ԧץβ?ϧשԉɻ؍ƸɃӭͪӞ

Ŧ֙шㄧϻ9(2011)؍ŴўȖשƿͪ׺˥
β
Ðʀ�ƥ̴ĹΚͿŚ˥ǶѶԉ͊΀Ƕ

ө˃ӎΧ��֙шㄧ(2001)β׿ևĥƂ�
ħ؃שξө˃�®˥β׺˥բʓĬǀj؍

Òɸ֦®ɸÒ֦?ϧשj؍פюɃӭͪў

ƿŃ�ӲҖҔȖҏ
9ƭ͐ĭβΚȇǑ˟

ѶȄш��ɹ�Ȱ¢͡ĭʖՉ̴̭ͪ)؍

ΚͿβўƿŃȖ؍ю̜ʩՀՊʔϮө˃]

ŻшўƿȖ��ѷŝŵʻƾÂɱȺȖȰƔ

βϓŕΚǢ׎ƅ(2013)(Ĭҝϙө˃�؍
β˥ 20-50֦βͭѩ˖ÄͿ؍�Żшҝϙ
ͪͭѩ˖ΚͿβўƿȖ�֙ϴ̩(2011)ƽ
Ȗҏ
ĥƂծ』͡ĭϝʧЦ͢æиɭӘN

�ʭY˚�(ǔΜ�@ɹ·�ʩ̴̭ƿ؍

Κ¬Μ͡ĭ؍]Żш͡ĭͪўƿȖ�ʻƾ

Âϻ9(2011)
ò̓ĥƂ�ħæćЮĭÑ
ծ』ΚͿ׌ч¤Ræ̴Ƥ͡ĭ̡ëΚȇ

ЏとՔ�(ǧ�ƽğ˰β˥ԉɻ؍Żшò

̓ĥƂ�ħ͡ĭͪ׌שўƿŃȖ�ǧC�

ɹ·ñω̴̤ƤΚȇΖŋύϭʖՉ¬Μ

ө˃®ƿΚ׎ҏɸհץʁ�@ĭ؍׺юŻ

шӞĭͪ׺ўƿȖ�ʱӎºúȄũďȖӦ

�Զξ֐łąæʱύϭβԉɻ(Ӗ̧ͭ

ŻӭўƿŃʹ؍׺ȓʓʔϮֆʔ֌¬Μ�

҃ʓũďñCӫʻÆƜЯ¨ӎΧՆҬŚ

ƽʭŚ˥׺β?ϧשө˃؍ξfñCƏў

ƿŃȖʹ׺βʔϮとÏsʢ͂˙βĄΎ�

(p.129) 
 

7. ĩ 2-6:ʱӎΧԉɻ� 80%βשϨæ 96%
β׌שjפɸԉɻ؍]ѲΩĭ͕̉æյŽ

βĔÞŉł؍բʯЦנӴϦǂؑюʱӎΧ

Ī֞ӆѲө˃ґ֨βשϨɸzÚ 6%, j
ɸzÚפ 6Üïʩ˛Ɩ̅^βԉɻ؍4%
ʓϕƈñfβ؍ġ˶ʱӎΧȖԶ$׌שͿ

ϨŚ˥Ƕæӽƅǅ֮�ʩӠŝ$Ŭ� 

ũď҃ЛӺʱłą؍(ñCίΎ֘+ĔÞ

ө˃ԉɻř؍�@β˥ԉɻ(׎Ϝŝ͝ĭ

Ñβ׌שӽƅǅċͿϨɸѶӈɾeӹÑ

ξΩ̅ץ�^βԉӏ]ѲʁשѶյŽԉɻ

A、Կ2ÑĹβ͕˚̰Äׇй�ũďƓʁ

˶ʀ̧β˵ϕǶʩԋέ؍ñã֎ FAO Դ
ƽβ͕˚̰Äө˃ʀǒ؋Stamatopoulos, 
2002 & Pinello et al 2017،�ҺֹӟЛɇ®
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͕˚ԉɻө˃ʀǒʩӖŚϨ؍Ξύϭ9ď

ѲҬβ֨βW̅çюξƓԦƖ�ԿA、ú

ʔ¬Μ͕̉ԉɻċƈ֢β˥ñCʩʢץ

ββ˥ׇǅċԉɻ]Ս®Źɶԉɻɨ֨

βμβ� 

8. ʱӎΧžϩβǥ�Вј֪׫ק	ƿש 11
j؍פġ˶שϨͪĥ֢eўשϨ؍Qʯɇ

_�@ԉɻ؍ӫÆǭҸɇ_(1)˥ʱͱͺ؍
(2)Ǜȇփ«ԉɻ(3)؍ļġːϖփŻԉɻ
ϻ؍Cʒ�f��ь؍zȋ�ŲƖɸjפ

ԉɻƙɃӭӞÑͪВј֪׫קβўƿŃ

Ȗ؍�ƈп&ԕŜӴɟ؍ӫӦʍ˶Ƀӭβ

`ɟċΖŋːF؍C�Ԉϸŝʀ� 

Ɖ˃ũďȂ』ŵщǳ؍׫ק֪׌¤׶ύϭ

Ī֞Ĭłą�Əɇ_ІΦβ¤׌ʀǒ؍�

�֔�ĩɹ֔؋ո 2.7, p.135-137،��Պ؍
ΞʁЦԇ֖¯؍ύϭĪ̧֞ͭɇ_ļġː

ϖ¤ʺ�ŦʼƉ˃ũďƓʁļġːϖ¤׌

ʩѷԓ؍ĬúȄ�֊¤ʺПʼ؍�ύϭĪ

ʁўƿŃȖβ֐�Ȅɇ_Сũďˣʱ׋֞

ՠ¤؍ӫũďãыϺ׺�βĠϼ�Ŧʼũ

ď>ӇǥòͩԿ2ɹ·βYь؍Ŧ֙ϴ̩

ъƵ�՞ǏʒъƵ�֙шㄧъƵċʻƾÂ

ъƵՊâβύϭŻш�̴̭ΚͿæ׌שβ

ўƿȖ	ύϭ(Ԉϸŝʀ؍ĥřξ֐ύϭ

ɹ·؋Davis et al 2012،³ʓ̄jʨө˃
�ƽ؍ʩҏ̅Ԧ؋ץjSɸ®ÒSɸβƿ

ɛŻȑўƿȖ(nursery habitat)�ϕƈ،ש
ǟƖʩԼՊɸհ]ŻшўƿȖβɹ·�Ŧ

ʼƉ˃ũďʩsξ֐ύϭ؍ύϭĪ֞׋Ȅ

ãы]ծɾŻш� 

9. ʱӎΧ\Μ̎�єŵԨÂ׌שŚ˥Ƕ
æӽƅǅө˃ͯ؍ю�úΖŋγʩ「֫

βѡʗєӏ؍ǭֳЦՊΩĭѡʗєӏβ

¤ʺCՊͤ֫ӏ׌ש؍˰�؍єӏԉɻ

6ֳЦנӴϦǂͯ؍ʱӎΧγʯЦ˶Ϧ

ǂ؍ɬȖǥԉɻƈB9Űέ� 

̎�ÄͿєŵ(bioacoustics)Ĭ 2000 ƽ$
ύϭьǭׂՊ؍ϕƈŦƉ˃ũďȖӦ؍´

âȻѡʗ֫ӏĬ]ԼՊ÷ͿϨβєֺâ

ǑϱΚͿͿϨæŚ˥Ƕ�֣ҏʔA͘Ն�

ӕwβɇÔċԙׅĹ9șŌÀ̎؍�ÄͿ

єŵĬ¤ʺ�ֹʈƱʇՆÓխ(Lindseth 
and Lobel 2019)�ĬŝհβոֺԉɻѶύ
ϭμβ؍�ȟ¢΀ŻͿϨβєֺƱЦ�ʓ

ύϭծ׺�ԼՊ˨Ĝŵщċ9ƭʙȉ؍ȟ

¢ϹøŚ˥Ƕġŭċ�@ԉɻՆҬ̅Ԧ؍

ͪμ´ 』̱͞(Lin 2017)�юʱύϭĬѡ
ʗĝֺβՊͤċєֺԉӏ¤ʺγʩĬł

ą� �،p.118؋
��ŭӎΧ� 

1. ʱӎΧĬҥҩ׌βŻǶċŻհө˃؍Ì
ȬͿϨŚ˥Ƕ�¤Ƴ�ӽǅ�Ѡ�þͿċ

ʱӎΧө˃γՓǩՃ˨á³�è˥ʀ̧ͪ

C�ȖԶ�ŻǶө˃ͪ+ωՌҝϙĭÑʩ

ŚƖϨҩ؍׌ġ˶ө˃˔ĭ׌ĵͪƣϙϙ
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̬͇ϻ؍բs+ӖŚӟЛβө˃ύϭ؍Ȥ

�β9¾ǟŚ�Qñǿè˥ө˃ʀ̧�Ŝ

Źĕ؍CѴʁԉɻβӥưբǟŝ؍ñfǅ

�ԕؑ^Ŧĩ 3-5 æ 3-6 ֌ċŲ׺Ϝĭ׎
Ё֌βͿϨɸċjפɸưΨբǟŝ؍、 3-
6 æ 3-7 βè˥ӥư(ˣ͋ư)γ̅Ƽįo
ŝǟŚ؍ŝБʓ.kƮô؍A、è˥ǟʩ

Ĕ؍׉˥ʱп&A、Ƕ�ñѥʓè˥ʯ`

ǩՃ˨á³؍ю�˥ʱŝƕ�ԕȖѴؑȖ

ǥԉɻӥưşŝ؍äʯsՑΩТӎҟΐؑ

ɟ˶ñfǅ�ԕβԉɻ]Nӎ�Ñβҥ

ҩͿϨɸċɸհ؍ñѥՂȑư$̇ձ؍š

$ÓխβПʼ� 
 

�ՙÌȬ̪ԋͨĭ�̞ͨ�̡ë؍¤ՠפ

В˦ʻ�̴Ƥͧêæ̴Ƥʻ͞؍Sՠ¤³

ÌȬǧT͞Ʒѳ͞ץƷæ͞�Ʒ؍ө˃Ђ

Ħ̸ғȖʩ̴Ƥҩ׌˔ǺβĭÑ�ө˃ʀ

̧`ҩ׌щǶюŻ؍\ΜǤȘβ֨�ȳȽ

ȷȶæㄚ֑ȷȶϻ�Ϩʀǒ�Żհө˃ʓ

ͪ+ѥ+ӊҝϙĭÑҥҩβɸհ؍ġ˶ʁ

ΰΉ�ŝ͝ G1�ŝ͝ G2�eΚ�̏ѷæ
̏Ÿϻ�ҟӕт˥Ñ�̄j˥Ñʁ�͞S

æ͞ץS֣˨ӕт 5 jÑĹՆҬβ˥3؋
jÑĹʓө˃ĭ、ҥҩξ2؍jÑĹʓө
˃ϙפ�ҥҩξ،�ˣ͋ưŝñѥʓġͪ

ҝϙÑĹŮ֡ԦŚ؍ю�÷Ϩ�úǪ˔ĭ

ַƸӽƅ؍ͿϨַ֣˨¤Ƴʱơ˵Ƹ�X

ʯѥ؍ʱӎΧïɧȯ�Ųβύϭʔ֌؍̥

ŹȑѳƖ�ɶƽβύϭ؍ă9ïѥӳŷө

˃ʀ̧$ˣ͋Y˚Ϧǂ؍�Ĭ¤ʺѶПʼ

ĄΎʀֹ؍ǯƈĄΎԉɻӥưԦŝβ΂

ҝϙÑ$Κȇ׎¡)�ՆҬӐӭ�Կ؍̥

ө˃ֳ؍』ŝƹŌÀө˃ׇǅѶ˥׺ɸ�

�ϿŦ˶؍Тӎՠ¤Ʊ¬Μͭ̃ɸТӎʀ

̧ Kruskal-Wallis testҸ�ĬϺ 153æ 155
 �ӫũďãͱ؍ֽ

2. 、 3-4: ˥ÑҥҩɸհβξƓӽǅ(*)؍
cCŚƖֹϫͪėS؍ӫӦʍ� 

、 3-4cͪŻǶө˃$Пʼ؍ŻǶө˃β
 』μβʓͪ+ө˃μˣÑĹ�βҥҩ

ͿϨɸ��úϨҥҩ؍щǶ(ŝ�ξú؍

ġ˶ʱӎΧӕӎ+ǤȘβ֨�ȳȽȷȶæ

ㄚ֑ȷȶϻ�ϨʀǒՆҬβ֨�ɬ֮CN

Ͼ̄˰ө˃$ֹϫ�、 3-4βξƓӽǅʓ
ȰŚ˰ө˃ǡ؍Ĭ̄�˥Ñө˃®ӞϨҩ

 �βɸհ׌

3. ĩ 3-15: ÷˭ˣϜ�͂˙̧ͭ؍ª«X
ьͪX؍ӫˣϜ͂˙ȓΜ׊ѽA、÷˭�

ͪ�þͿβԯ«ċ¤ʺʀ̧6؍ȏʁʀ̧

�Ӧʍ؍ġԿʓǟƐ˚βʀ̧� 
 

Ҹ�ӦʍŦ�ؐҥҩΞ÷˥Ñȣèǡ؍ϱ

Ü��՗�Ѡ�þͿȯоҶ̵Ï�ɁҏƏ

ҥҩƷĠƈנſ؍è¢ҥҩѠ�þͿǡ؍

Cӊµ׎ǪտՆҬտ˫؍�ӎϾ÷׀Ѡ�

þͿ¢Ύ̅^��Ʊg˵ʁϺ 166ֽ� 

4. p. 161һѤ׬ʅчө˃ͯ֩؍ʓӣȷҥ
ҩюȄřȷΆ؍Q˶ơʁ׌שԉ͊ө˃؍

ΐȏĬŭӎΧ.�ĄΎ؍�ѶӞӎΧβש

ȆӲũďȄ】�2017ƽʱύϭĪ֞\Μˣ
ӡ�ȷΆʀ̧ěӛӘNӞÑĹһѤ׬ɸ

հ؍ծ「ȷȶɸհͪ 0�ͯю 2018ƽʩ�
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׎؍èǥ�ѴǶ�Qʓ؍ө˃ԉɻ̅Ԧ׌

ͯ�ь$֌ǟ��Ѵ�˶ř؍ʱӎΧCӣ

ȷһѤ׬βԉɻ]ɃNӞשϨĬ�Ñβ

ɸհ׎؍ǥ˛�ՑΩ؍ġͪè˥ַՃ˨؍

֩ͯʭ֌”ěӛ\Μˣӡ�ȷΆ (mark 
and recapture)ʀ̧]Nӎʅчհ؍Qʓ�
ȷΆβ˥ʱɸşƕ (p. 164: 9 ʨȷȶβ 2
ƛբ�ʓ 8ʨˣӡj؍.…פ、Ϝ˶ÑһѤ
ΜԿϨʀǒNӎ�Ñʅ؍(ŝ׾ʅчɸհ׬
чɸհǟ�ŧ� 

ƛծ「ȷȶj؍פѳƖ、ϜՠHβһѤ׬

βϕΚ̰ʁҝϙ̔͞�Ñבюַzʓӄ؍

ĹؑʢÀ׎Ϝ�ӭ̔͞Ñȓʓ͙͞ʔ´]

˶ÑӄבβһѤ׬ɸհ׾ŝ�μ´؍C

2017 ƽæ 2018 ƽ�ƽȷȶβһѤ׬ԉ
ɻ؍¤«ՆҬNϾ؍բǥ®ξPβʅчɸ

հ؍(ՠHɇץ�ñfǅ�ξfũď(ʧ

úȄ؍ŦʼՆҬֆʭө˃؍ƏñʢÀɇÔ

ʅчNϾβñfǅ� 

ğ�ŭӎΧğ 

1. ʱŭӎΧłąβ�ƃÌȬ̺̎Ĺ(͍̱
Ѷĺň)�̴Ĺҝϙ�̎ԋ¤ʺ�DNA Κ
Ċːϖϻ؍ԉɻξΩŚ؍QʓP%÷Ӧ÷

ӝ̜؍ʩёͮ�̜ʩ֐ՄǶ�ʯɶøӐӭ؍

łąïʓĄΎ+�2ɸɟ�ĩ、ċп&՛

ԪβɹůɰԶ؍ρŹӼ9�ωȖ/�ǑӸ

ʱłąԹĠ؍ӫ ȯ9�ծɾɶΐ�“Ɗ� 

ӲӲũďȰ˵�Цծɾ˫Ӆ؍łą÷ՠ¤

Ʊ`ũďC�$ǑӸ��g˵� 
 

2. �Ϧμˣ(p.176-177)ǟֆ�˿ɹů؍ʯ
¤ �˿̜ ʩːΐċ՛Ԫ؍ю�պ͗ů�Ɩ؍

�ωӦ2Ι׶� 

ӲӲũďȰ˵�ƱծɾəƊ؍Ŧ 4.1.1ǂӌ
$ϴЁ(p.182-183)� 

3. p. 178: ʴɻʀ̧æ˷ס–>̤ΜӎΧ“
βƊ̧ (Ə׃�Ż..ϻ)؍ƈ֢�ʱӎΧƱĻ
ҬŹΥ؍ȏӞ』ƊƱЦĻҬβʀ̧ċ˷

 �Żβ׃юַ؍ס

ӲӲũďȰ˵�Ʊg˵Ŧ 4.2.1 ʴɻʀ̧
$ϴЁ�(p.184)� 

4. (.) β˥ʀ̧ (p. 178): ʯӦʍ͂˙؍
ǑӸ�ú˔ĭ\Μββ˥ʀ̧』¤֊Ӧ

ʍ؍��ʩ֐ҝϙǃ�ÄͿө˃ѶŭӎΧ

�ծΫ؍ŦX¤ƭȓ×ө? ԉɻŦXɶø? 

ӲӲũď$ǑӸæɇĔ�β˥ʀ̧ƱҸ

�Ӧʍʁ 4.2.1 ʴɻʀ̧$ϴЁ(p.184)�
îʩ֐ѶŭӎΧ�ծΫ$Ĕ؍׉ŭӎΧ

� 』ҏσ׺Ĭҝϙ$ҩ׌ө˃؍ʱӎ

Χ³ͪҝϙǃ�Ȗʩͭѩ˖ÄͿ؍Ξʁ

ͭѩ˖ÄͿÌþҩ׌ϻΌ׌ÄͿ؍Ĭ

ͿϨ�Éǭʧʩՠ¤ծ「؍Qө˃μˣ

æβ˥ʀ̧Ƙ�β˥̽ǅϻ��ξú؍

ȖCȏͭծΫβĔ؍׉đ>ñɣèՠH

ПʼY0ξãы؍ƱҸԶ�ƃʁ 4.3.3-5
ӐӭβϴЁ(p.199-200)� 

5. ̎ԋ¤ʺʀ̧ȏӦʍŦXͅհ? \Μ
XϨʀ̧æ}Ĝ? ʓý`ǩΖeф�ą$

ӲӲũď$ɇĔ�̎ԋ¤ʺʀ̧ƱҸ�ʁ

4.2.1 ʴɻʀ̧$1؋،̎ԋ¤ʺϴЁ
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ˣ͋ʀ̧? ŦXsԉɻ˅˵? Cæ QA ċ
QC? բӫҸ�Ӧʍ� 

(p.186)� 

6. )�͡ŲŦXº¤? ͪX�@ŭӎΧs
�Ų؍юʱŭӎΧïs)͡.Ų?  

ӲӲũďɇĔ�)�͡Ų$º¤ļʱ�C

̄ƽˏ֯Ųβ]ѱYͪ¤΢؍`̊ӾƜ$

ԉɻ2018؍ƽˏ֯Ų]ѱʔ֌БĬ 6ʨ�
ʉƮô؍ʱӎΧ)Ų$β˥ʁ 4ʨǃ 5ʨ
©Cæ͐Ųβ˥ʁ 8ʨ؍ȏϹø)�͡Ų
$º¤�ΞʁʱӎΧ$ө˃μˣÌȬ̺̎

̎Џ$ΚͿæΖŋө˃؍ЂĦԦǏ̺�؍

̎̎ЏΖŋ 』é)�͡Ųβ֕֯հȖǜ

�ՄƷñѥǜּΚͿβчё¤ƳѶО؍ּ

ȑ؍ġ˶Օɛ)͡.ŲЁө˃CYͪ̅

Ԧ� 

7.  DNAΚĊːϖ¤ʺβʀ̧(p.179): 
barcodingċ metabarcodingӫҸ�æӟЛ
Ӧʍ÷˷סċ÷ȰɸӎϾʀ̧� 

Ӳ Ӳ ũ ď $ Ǒ Ӹ � barcoding æ
metabarcoding β¤ʺʀ̧æȰɸӎϾʀ
̧ƱҸ�ʁ 4.2.1 ʴɻʀ̧æ˷סβ(ğ) 
ϴЁ�(p.185)� 

8. ʱŭӎΧ$ЁћÄͿө˃ȑʼ(、 4-
12~4-13)ѶŭӎΧ�(ҥҩө˃)βПʼ�
�Ѵ؍ӫ×өsԉɻТɶċנӴ؍\ɸɟ

ʩ�ѴǶ� 

ӲӲũď$ǑӸ�ŭӎΧ�ѶʱӎΧ$β

˥ʀ̧��ξú؍Ƙ�β˥̽ǅŭӎΧ�

$Ӄºͪ 10cm؍ʱӎΧ³ͪ 20cm؍ө˃
βПʼñѥġͪҩ׌˔Ǻ̽ǅ�úюʩ

ưΨ؍đʱӎΧҩ׌βПʼ>ěӛѶŭӎ

Χ�ՆҬ̅Ԧ؍ҸԶʁ 4.3.3-5ӐӭβϴЁ
(p.199-200)� 

�Ĭłą؍ʁŚ˥ǶȰɸ֐ .9¢Ύ�Ϩ
� ú û ϩ  (Shannon-Wiener Index, 
Shannon-Weaver Index, ʲԲĒ)؍ӫ×ө
Т�ûϩ�˶ř؍˶o$ӎϾʩCϨȓ

ϡͪėSь׌¤؍S֟ξưΙՐ׎؍ʩ

�ŧ� 

ӲӲũď$ǑӸ�ƱƏ�ɹ$ξ֐ûϩТ

�ͪŘ~ -ŪДȰɸ (Shannon-Wiener’s 
index)�CϡͪėSՆҬӎϾϕƈñѥˤ
Ѝ+Ϩβӊʺǅ؍QΞʁŚ̆׌æʏҨϻ

ΚͿĬͿϨβփŻ>ʩӖŚβ�ϕŻǶ؍

ͪ՗�պӥǔΜ؍ġ˶ʝʔՕɛñfβϡ

ƠЗYͪ¤׌æӎϾβėS؍sͪãы� 

10. ĩ 4-6~4-17Ѷ、 4-6~4-17βԉɻŹ�
ծ「؍ƈͭǭ』؍è���ϨʀǒĄΎÜ

ñ� 

ӲӲũďǑӸ�Ʊ­֘÷ĩ؍�Əĩ 』

ĄΎŦα¤̅$ԉӏ¨ʁ、�、Ŧ؍ 4-6
ѳ 4-17� 

11. DNA ΚĊːϖβԉɻ(p. 126, ĩ 4-19, 
4-20, 4-21, 4-22, 4-23)ŦXΛ¢բӫҸ�
Ӧʍ�˶ř؍ΜәŦ: ʅчӽǅ�Κȇӽ
ǅ�ΚȇÊǅ�чёŚ˥Ƕ(ΚȇŚ˥Ƕ)؍

ӲӲũďǑӸ�ӎϾʀ̧æŻшƱҸ�ʁ

4.2.1 ʴɻʀ̧æ˷סβ (ğ )ϴЁ�
(p.185)�ûә³ģŻͪŘ~-ŪДȰɸ؍PD
Ȱɸ؍ͿϨįÊǅȰɸ؍�ӊլʁ 4.2.1 ʴ
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Ѷĥ�ΎҬβΚȇŵûәċŻш(ӫ】:ĥ
Ƃɱўύϭ֗ŵҮûәԉӏЫ_Κȇŵû
ә)ʩΙŝ¢؍�ю�ɹůӊӦċĩӦբʩ
�Ҹ�Ӧʍ÷Ȱɸβ؍˵ӫ˃ʍʢ؍̹̾

Żшæ͘Ͼʀ̧� 

ɻʀ̧æ˷סβ(ğ)ϴЁ�(p.185)� 

12. p. 216: łąПӭžϩ: DNA barcodeñ
ΜʁͿϨ¤׌ŵ؍QʓʱύϭПʼ�ƈͭ

̧ӊʺͿϨ׎؍ʩψο�ю�ʱύϭ�¬

Μ metabarcoding ¤ʺҝϙ˥ϲβͿϨО
ȑПʼѶxТǛȇ¤ͯ׎׌�ú؍QʯӐ

ӭ�ʯӊլ�ӫӦʍñѥáġæs˶¤ʺ

$Ȅш� 

ӲӲũďɇĔ�łą�ɹɇ®�DNAΚĊ
ːϖ؋Barcode،ƱͪԴʭө˃ΚͿŚ˥Ƕ
Ȗֳβǭ』ƭ�$؍�ˇɟՕɛβŚj

DNAͺ ñCƓ΀ŻʅчӊʺѳͿϨЗ؍˿

�DNAβ COIͺ	Leray et al. 2013،؋ »
˿ʓμ´ñCƓȏÄͿ΢ҺʦĮ̌¤׌

чβ�jÑ˿�ġ˶Կ˰ө˃\Μ˶ė�

ͺ˿؍QΞʁՖxԉɻǇҺƓʁŚ̆׌æ

ʏҨβ COI ǂ¨ԉɻǇ�ͿϨɨқ��
�ԕ؍Ц̅Ɠ�̧ͭƓȏѳϨβЗ«�֩

μ´¤׌ŵύϭƗͭԕŜβԉӏǥCՆ

ҬϨβƓȏ؍QʱӎΧПʼƱɇ¢ñָβ

ՖxŚ˥Ƕԉӏ؍�ӴʍӞ׌ч�ʩӖŚ

ͿϨƗǞձ͂؍�Пʼ׎ϜҝϙÑ�βͿ

ϨŚ˥ǶՐԑՊȒlá�ȖӢω�˶řμ

´ΖЁÄͿæʏҨÄͿϻxТ¤׌ʀ̧

ƗʯǑϱԕŜβ¤׌æŚ˥Ƕβԉӏ؍ġ

˶ʢ¡׎ҝϙÑβΚͿŚ˥ǶץюՊâ

ύϭŹ�ǲΦβ-ƈ�(ġ˶Ȓlǭׂ�

ƓȏxТ¤׌ʀ̧]ǑϱҝϙҺȖίΎ

ͿϨβ barcode ԉɻǇ�Ǟ˶ԉɻǇԦͪ
ŹĕșѥՆ�˷\Μʁ metabarcoding β
ӊʺ�ũďɇ®¤ʺβПʼѶxТ̧׌¤

�ú³؍ʓġ͸ metabarcodingɨ֨®βͿ
ϨʢͪĮ̌؍xТĵȇ¤׌ŝŚȲՕ΀Ż

ɬПʼǭͯ؍ĵԦŝβͿϨפʅчæ׌¤

�ú��ӐӭƱҸ�Ӑӭʁ 4.3.4 �β 2.
ɶøӐӭ�(p.215-216)� 

1�ŭӎΧ1 

1. ʱŭӎΧłąԉɻξΩӽƅ؍Ìþ˺ƽ
ΌΓҝċŝĵҝβύϭȑʼ̅Ԧ؍DNA 
Barcoding փŻПʼʩɾίΎ�ʩפ�ȑ
ʼ؍�ʩΙץŵҮ|o؍QʓЕơŵҮǶ

ɀӐ؍ю�ʯ`ɟłąβ˿ҍəƊ؍Ü\

̴̭ΚͿŵьբ��Żñΐӊ؍ƓʁϝÑ

ӲӲũďǑӸ؍ƱƏξ֐�ƃɇ_�YՑ

ǅg˵(p. 231-250)� 
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̉τʢʓ̧ͭΐӊβ�ƃ؍ŦX\̉τѥ

ΐӊύϭ�ƃæʩÂʁϝÑίƟċ͵Ղ? 
Կʓ ȯ9ȏǴыβĔ׉� 

2. ʱӎΧ$μˣ$��ǑϱՊâϝÑƓҝ
ϙ̴ҝ¬Μ$ϡŵԉɻ	ͯ؍юʱłą�

ʯƓ˶ʩGXҏō؍ʯɇæGXΩĭϝÑ

Պâ¬Μ̴ҝ$ԉɻ؍ӫҸ�ԉɻċӦ

ʍ� 

ӲӲƉ˃ũďȰӴ�ʱӎΧ 』ɇ_ŭӎ

Χ�ξ̴֐ҝĩͺ؍_ŭӎΧ�ĬՆҬӔ

ӪʔӚĔΩĭϝÑՊâ\ΜՊ՜2ҝϨ

sͪԲ;\Μ�ξ֐ӔӪӏǺƱ́À�ʱ

ŭӎΧӐӭæПӭ�� 

3.  5-3ȑʼ (p. 230~247)ؐzĄΎĩ
Ɛ˚ьַ̧ͭ؍ɹůɰԶæӦʍͭ؍、

ӊӺ؍�Ѻ̉τʢ֮ΐӊ؍ӫÆǭҸ�

Ӧʍ� 

ӲӲũďǑӸ؍Пӭՠ¤�ƃӥ˕؍ȏͪ

П  �ƱөɶѳПʼՠ¤ӭԶ(p.231-250)؍̓

4. Пӭ (p. 249~250)ʩ�ֽ؍ρԐ]�{
Пӭ؍çю{ʓПʼ֙Զ؍ПӭȏӞʓ�Ќ

ІȞ』	βȑʼɰԶ� 

ӲӲũďǑӸ؍Пӭՠ¤�ƃӥ˕؍ȏͪ

П �ƱөɶѳПʼՠ¤ӭԶ(p.231-250)؍̓
úʔ؍(մƓПӭY�ЌІӭԶ(p.252)� 

��ŭӎΧ� 

1. ʱŭӎΧ�ƃÌȬ: ́΂ΌΓҝчё
Äȇ�˄ƢŚʷŮΌΓʅчΚͿŵæΖŋ

ġŭβʔϮとÄϻ؍��΂ΌΓҝч́؍

ёÄȇѶŭӎΧ1ծΫ؍P%(̜ʩ×ө

ċ˩üѓм؍Ȗ\Μ$́΂ΌΓҝċŝĵ

ҝβ¤׌ûә؍��ȖΜʀ̧�ú؍Ȗǥ

Пʼ6��Ѵ� 

�jŭӎΧբʩ̸ғ́΂ΌΓҝ؍QմƓ

βĔ׉�ú؍ŭӎΧ1 』ͪ́΂ΌΓҝ

ċŝĵҝβ¤׌�ŭӎΧ�³ʓ́΂ΌΓ

ҝǃ˔чёÄȇύϭ�ʀ̧�ú؍Ȗǥβ

Пʼ6�ʧ�Ѵ� 
 

2. ӎΧǂӌ (p. 255-256)Ѷ´÷ŭӎΧ$
ǂӌŚʩծ「؍ȏɶøͪзӎΧ$ǂӌ؍

÷ŭӎΧȏմƓ�ύϭ׀μβѡʗċξ

юַ̨̨βҝϙΚȇɰ؍ɹ·s֙Զ֐

Զ� 

ӲӲũďȰɱ� 

3. ˔ĭ「֫ǅβӎϾ�ǒ(p. 257, line 11) 
= 1- x/10؍Cæ��ɰԶͯ׎պӥ؍ȏӞ
ʓ: (x - 10)/10؍ɬ҃ͪŹ�ƼĲβ̞ĭ؍x 
ĭ「֫ǅ6ͪ˔؍10= ˔Ϝ、ץxoȃ؍0
ĭԐKȃŝ؍「֫ǅȃץ� 

˔ĭ「֫ǅ= 1-(x/10)β�ǒʓ˵ϕβ��
ǒ(x-10)/10ʧƔѴ˔ĭ「֫ǅͪԂo؍^
Ŧ x-9؍`ͱ(x-10)/10 β�ǒ³˔ĭ「֫
ǅ= -0.1؍Q˔ĭ「֫ǅǭׂͪ ،ĭ̞؋0
ȓ˵ɸ� 

4. p. 259, line 8: “ѶŭӎΧ1øYͅհ̎פ
פŭӎΧ1�ʯͅհ̎؍�ƈ-؍”ײו͵
 �ײו͵

ʓƏ̎˥5ΞŭӎΧ1ƈנſՆҬ̎˥

¤ʺ�ƱĬłą�Ҹ�̎˥¤ʺʀ̧

(p.261)� 
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5. p. 259, line 12: “̛ϫͿƕʁ 100 µmͪ
¤Ѷĥ֢ՀΜβ̧׌¤˶؍”̞ͪח�؍̪
mmؑ 2~0.05 :̞)̧׌ ̪: < 0.05 mm) �ú؍
ӫӦʍͪXŦ˶¤׌? 

ġȘ՚Ʊʩ 100µmβЅЫ؍� 100µmơ
ʁʦЛβ̞؋fine sand0.2-0.063؍mm،؍
ġ˶Μ˶ˣ͋¤׌� 

6. p. 259: ˊħҝϙΚȇЏʔϮとÄβξ
׏ċײו͵XzՕɛͪ؍ΖŋġŭǟŚ֐

̩̱Ń? ȏÀCӦʍ� 

ġͪҝϙβ 』Ղϙьʓ́΂ΌΓҝ؍ġ

˶ҏծĬ͵͎�ײוǅċ̱̩׏Ń� 

7. p. 259: ʩ֐Ӟ̴Ĺ̲׏ˤǒæ
2015~2017ƽ 5~9ʨβ̩Ńԉɻ]ѲXɹ
·? ŦXèǥ? ˤɡβΖŋæ՚΢ːFͪ
X? բӫҸ�Ӧʍ� 

ʱύϭC˳̯؋ECMWF،$׏Ńԉɻ؍
�Cʸ3ĭÑ̴ĹͪŝЂĦ$ˤɡЂĦ؍

Ʒ�̴Ĺ̩̲ˤǒՆҬӎϾ�ŝЂĦӎϾ

Ȗǥ$̩Ńԉɻ؍�ɇ_ͪˊħ̴ĹԴƤ

̴Ĺɸoˤǒ$՚΢ːF�ʱӎΧβΜ$

̩Ńˤǒͪ DHI  ύϭȖ(Danish¾̎״ 
Hydraulic Institute)ύί MIKE 21 ɸoˤ
ɡԤפ$ SWˤО(Spectral Wave Model)؍
ыհ̲׏Κȑ�ַЭǶ̩50YΜ�ΰ̠

̵ɳ�ǃǁϗɠ�ϑ̩ɭȏ�̀ÏæȥƎ

ΎӾϻ˨¯�ҙC̐ǥˊħ֔Դ̴Ĺ$̩

̲Ń؍�CȖǥ$̩Ń؍¤ʺ 2015�2016
æ 2017ƽ 5ʨѳ 9ʨ$̩Ńԉɻ� 

8. ĩ 6-3 (p. 260)β]͊؍ӫҸ�Ӧʍ� 
ĩ 6-3ͪˊħΰΉ�ӈֺæ̏Ÿ̴Ĺř̴
�Ҹ؍˵SϜȄĩ�ƏմƓӦʍՆҬg׺

�ĩͺ]͊ͪ Google Earth(p.262)� 

9. ĩ 6-6 (p. 262)ӫƏ̎̽¤ƳĩѶְ׺
ĩ¤«ҼYְؑ׺ĩӫҼȑԦŝβĩ؍�

ËɪĬ̎̽ĩ؍��\Μξúβ׊ѽ͚

Ơ؍Cʀbӵ«æ֎Ӻ؍˶ԉɻƓʁ+ӊ

̎�ϙפ¤ƳΙͪծ』֐�ʁ̎�ϙפβ

ªɿȓӊӺ؍ȏʩΎŃ̎�ө˃ȓǜ{ԉ

ɻנӴ؍CŌՆªӺ$˵ϕǶ� 

\Μξúβ׊ѽ͚ƠĬְ׺ĩ�ʧ֕T

ӵ«ѥ¾�˶ ĩ 』ͪĄΎ G1�G2ċ G3
̎�ϙפβ¤R؍μ´ПʼċĄΎʀǒԕ

Cɧȯӭ׺�Ξʁҝϙ̴Ĺ̎�ѥ】ǅ˛

T؍ļʁ9ďŸ�CæЦԇ֖¯̧ͭ؍Ն

ҬΎŃ̎�ө˃؍(ͭǜ{ԉɻ� 

10. ĩ 6-8 (p. 264): ÷˥׺÷ʨ«β́΂
ΌΓҝ【ғΈとÄΙŝͭ�؍�ѴǶ؍ȏ

ÀCӦʍ؍ɀϭǔԐとÄβáġ؍ʓýͪ

è˥ȓ¤ʺӥưՂȑ?  

ƱĬӐӭ 6.4.3�Ӧʍ(p.306-307)�ҝϙċ
Ԧͪτ9ͳǼβî�jΚͿϙ-ΌΓϙ-ξ
とÄʢ»ͫǰՁ�Ƙ�Ĭҝϙβ͞֌؍̅

Ʒ؍Ξʁ̎͞β͙Թ�ʟʠ�͎ǅϻΖŋ

ġŭԦ͞�Ʒʢ�ϬŻ؍ġ˶Կ2ΞǪ˔

ĭβΖŋưΨՂȑ́΂ΌΓҝ【ғΈβ

ʔϮとÄΙŝʓø%՛ԪβПʼ� 

11. ĩ 6-10 æĩ 6-11 (p. 267-268): ˄Ƣ
ŚʷŮΌΓβчפŝƕŦXͅհ? ġ�ͪ

ƱҸ�ʁ p.261�ŚʷŮΌΓʧΚֆĬ�
Ӄ³β、ֹ؍\Μξ˨ȩͱƃʎġͱͺ˸
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чפĵÄͿפ؍ĵՀƸ�Ӄ³؍ŦXͅհ

、ֆ? ʆͯբʩȩͱ, ͪX�ΜֹϫAפ
чפŝƕ? 

ɼƔѴհͅӥư؍ѥŜY˚ʔ֌(zʩԹ

͞ʔ˿̔͞؍�βֹ̎ç�(ʧǜּξͺ

ªӺ؍ġ˶̘ŻĬΎŃͅհ؍ͱͺzͪΣ

YӓոΜ�ͅհŚʷŮΌΓβчפŝƕβ

ʀǒċͅհՂϙΌΓβчפŝƕ�˥�ͅ

հʀǒͪĬΎŃΜεƚͅհ̄jчפʦ

ֆԥCæѶ˶ԥĳνβʦֆԥβֆǅ� 

12. ˄ƢŚʷŮΌΓβΚ˾ѭӈƆͪ؍X
zβ֨ 3, 4, 5 & 11ʨH? �@ʨHͪX̜
β? ʓýġ˶юպՊ�Κ˾ʭ$ө˃? ȓ
ьԿ2чפբʯՍΚ˾ȑͳפĵ? 

Ĭ�®1ʨβ֨ʓġͪԿʓՂϙΌΓβ

Κ˾ŲЁ11؍ʨ³ʓծ「β˥˫˃ʓýʩ
Κ˾ѭίўβΎӾ�î�jыհʓŝՠ¤

ʧĬ̄jʨT͞ʔʭֵ¢ֹ̎βчפŝ

ƕբ�ŝ؍�ԕCɧȱjʨβ˥ββ֨

ׇǅ�ġ˶ʩñѥպՊΚ˾ʭ؍(ʩñѥ

β֨βԿ2чפբԦƕƗʯՍ®Ƕȑͳ�

oǥĬʯ]ȯоύϭCձ͂�Зeў׌

ΌΓβΚ˾΀ǫ� 

13. ĩ 6-13 (p. 269): ˶ԉɻʓý˲ĄΎa
ңՁΈѶ̛ϫΈ? ҃Ŧ˶, ³CϋѮsͪ
A、ʓýǻΩ? (ҝϙβϐǅͯ׎ŝʁϋ
Ѯ)؍ю�(b), (c), (d)ƕĩγȏƏɸoɊϾ
ͪaңΈċ̛ϫΈ]ĄΎ� 

�ʓ�zĄΎ¢κͅβΖŋġŭПʼ�ϋ

ѮΏʓͪ+』հÏ̄jĭÑé®βͿΐ

ǶɤÄ� 

14. ĩ 6-14 (p. 270)��ɸoŝβとΨ؍բ
ӫɇ¢ӊլñѥáġ� 

ƱĬʭʰłą“�Ҹ�(p.307)� 

 .YΜ�ˊħ̴Ḻ́Ń΀Ƕ (p̱̩׏ .15
271~302): Կ2ԉɻ֩ͯρԐ]ʩ׺ɾ
Ţ؍�ƈǟϰ؍�ѶʱӎΧμˣʩX֐ѓ? 
ŦXѥձ͂�ƓҝϙΚȇЏβǜּ? Ɠʁ
+ӊˊħҝϙβuǊ΂ȇ�ΚȇЏÄȇċ

|o(ӎΧ“�ȖӰβҚѽЦ͢)ʩXפ�
Ȅш?  

Ξʁˊħ̴Ƥ˿̴ƤЭ¤ƳЂĦĮ̌؍˶

ÑĹͭř̴ֆʭ$̴Ĺӈͅԉɻ؍ɬC̴

Ĺɸoˤǒʀǒ؍Ɠ˶ύϭÑĹՆҬ¤

ʺ�ƙ̴Ĺ΀Ƕюӌ؍˶ÑĹֆʭé®Ų

Ё̲׏æ̱͞YΜǜּ�ύϭ�ӎϾɶפ

ÑĹ$̱ŃとÏ؍ñɇ_ˊħԴƤ̴Ĺ$

̱ŃϮ֌とÏԔÉ�˶ř؍ƙ̴Ĺ΀Ƕю

ӌ؍˶ÑĹֆʭé®ŲЁ̲׏æ̱͞YΜ

ǜּ�ŲЁ̲׏΀Ƕ`ɟΩĭ$̴Ĺ΀

Ƕ؍ñÑ¤ͪ�Ų̩̲ѶŘŲ̩̲�¤ʺ

Դƽ 2015æ 2016ƽЦΞ̴Ĺɸoˤǒ�
Ύ$̴Ĺ̩̲ԉɻ؍ñǥωƙΰΉ�ӈֺ

æ̏Ÿ�jÑĹʁ�úƽH؍�Ĭ�Ųæ

ŘŲĬ̩ץとÏæՅʭとÏ�ʩҏϬŻ

β¤R΀Ƕ�˶ř̅؍Ԧ 3j¤Ƴĭ׺$
̩ŃとÏ؍�ύϭSтȃǝÐ³؍ʩԦŝ



356 
 

�oίΚ�C�¤ʺƓʁ̩̱YΜץ̩$

$ˊħ̴Ḻ́Ń؍ʩÂʁ+ӊˊħҝϙβ

uǊ΂ȇ�ΚȇЏÄȇ$ãы� 

17. ˄ƢŚʷŮΌΓβʅчΚͿŵ؍��
ʦծ』βՠ¤ʓ: ʅчՖxП˟�Κ˾ċ
�́(recruitment)�ʱӎΧïs+Κ˾؍Q
̜ʩПʼ؍ʅчՖxċ�́³ʯύϭ�ͭ

GXԉɻ؍Ɠʁ+ӊ˶eўϨΌΓβʅч

Κȇ�ƈΙͪʩ֖� 

Ĭβ˥βŲЁ̜ʩӈƆ®ίў͔הβΚ

˾ѭċĬʅч¤Ƴө˃ʔ̜ʩίΎɾ�

́βƕΌΓчפբŌՆƓ�Зeў׌˄

ƢŚʷŮΌΓβʅчΚȇβ+ӊ�ʔ֌ċ

Цԇʩ֖�<ƽβПʼʓ�jťβ֊Ũ؍

ύϭƗʯПʶ؍>ֳноÃ¾� 

18. ПӭϺ.˿(p. 305): Ƀӭ́΂ΌΓҝ
ͪ˨ʧ шь؍Q˶ɃӭʓýѶŭӎΧğ

 ȯ9ӐӭՊ? ҃ʓ˨ʧ шь³؍�Ҏ
΂4˼פǡ$�Κֆ؍ȏʩ֣ʔñΜ$ű

ŭ6؍Ü֣ʔբĬҬʩΚ˾؍ʓýʩӞÑ

́΂ΌΓҝΚ̰óβԉɻCVӴ� 

ʩӐӭՊ�ͭΚ̰óԉɻñCVӴ�ʯ

]ֳȯоύϭ� 

ũď#B 

1.Ξʱӎºβ׉μ]ρ؍ʱύϭβ 』μ
βʓ』ɀӐŦXƏˊħҝϙCխ̴β

ЌϞ]Ս®ΚΛ�Κ̰�Κȇ؍׍�ǥ

CȴѷΩĭ͕ʵЦ͢βμβ�Qзӎº

æ÷ŭӎºʭʰłąβӭԶP%բĬ

̅Ԧ÷Ñ˿́΂ΌΓҝ�ʷŮΌΓ�ש

æͭѩ˖ÄͿβͿϨɸæj׌ҩ�׌

�ɟCǑӸŝ͝؍ɸβŚƇפ G1æ G2
˿ȏҶ¨�̴̭eӹÑβˆǬÑβЂ

Ħ�ѳʁºӕ$ǡ؍』ŦXԼՊ9ͪβ

ɝY]Սȑխ̴βμβ³ҏō�Ś�Ǒ

ӸѳƖ』Ə 2014 ƽʻÆƜXCՕɛ̏
Κæ̏ѷÑ˿ºͪӈɾҝϙeӹÑæ

կΚÄͿծ』˔ǺĭβЮΞ,CӦʍ�

�+ӊǧ 2014 ƽԳ<ϭϳӈɾҝϙe
ӹÑͪΩĭ͕ʵƷ]+ŚƖɨζ؍ȓʓ

ýƱՍ®խ̴βμβ؍(ȏӞ』sɶΐ

æ˫Ӑ�˶ř؍խƢ̴βЌϞʓ』ԼՊ

9ͪβɝYʀǒ؍Ѷºӕ̴̭eӹÑļ

ʱ�ʓϟ˴ȓ̓Ɩ9ͪƻɤβμβѶ

ʀ̧ʩ2�ú�ġ˶ʱӎºβ÷׀ө˃

֩ͯǟÃ¾؍ȏ,ѝŻ؍Qʓύϭβʀ

ӲӲũďȰɱ؍Ġ【Ŧ�ؐ 
��ƓʁӎΧʿ˟βΜխƢ̴�˜Ǳ	β

ӭԶӫãыC�Ɠʁ A ũď׌PɇĔβ
ϼ԰� 
 
.�Ɠʁ�Κβ˜ǱβƈԜ؍��Κȇ	

ʓɧɕ�Κ̰	Ѷ�ΚΛ	ʦͪծ』Ѷˇ

ʱβՠ¤�Ŧʼ̧ͭ+ӊˊħØҝϙ̎Ĥ

ɶפΚȇβļϚԉɻѶƓʁʔϮとÏβ

ӓȍ؍ȓʓΎʩβΚȇÜƏġͪ�Ɂˌβ

ՆҬɒ̂μ´΂̥ʦťβϙ؍פ՜�ŚȖ

ӭԶǡ϶βΚΛѶΚ̰ˇʱƙʓЮʮ̐

˃�ʢX̥Ξŭ�βϝʧϡŵβΝկөש

Пʼǟ͂˙׎Ϝ؍ɶפØˊħҝϙ̎ĤΚ

ȇЏ؍�ՊâԲ͕ʵȖ`ԌβΚΛѶΚ̰

ˤǒ؍ġͪՊâ 50ƽ]ƭĒとՔ؍Բĭ̕
ˁ�̴Ĺ̕ˁϻϻҰɜ؍Ղȑ̴̭Ѷīĭ

γ̧ͭΚΛ¢ԕCɧɕԲ͕̾ΚβΚ̰

ˤǒ�ԿբƱЦǟ͂˙ƙũďȖӰβ�Κ

ՠ¤s+ӟƈӭԶ؍ӫũďӟӺŭ�ł

ą�ģʱβΚȇբ̧ͭ׍ť؍ՊŚҏōʁ
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üċПӭP%r֭+á]ũӒӎºβ

 �μæμβ׉
 

ΚΛѶΚ̰ΐӭʿ˟βӭԶ؍�ƈʓǤŌ

ֽɸюƱ� 
 
��ǧŭ�βӔӪ$�ĤΚȇβ。Թ̎؍

ʓՂȑɶפØˊħ̴ƤԲ͕ʵΛ˚җː

Ѷ9ëřϤβ 』áġ�ġ˶+ӊɶ̎פ

ĤΚȇΎ̥ƙʓʱӎΧβ 』GÆ؍Կʓ

ՊâØˊħ̴ƤǧʯʩՊβϝʧϡŵ�̺

̎Κȇ�̴ƤΚȇѶ̴ƤΖŋβɶøύϭ

ˌ�Ŧʼ�ǧ�ΚβΚȇֹӟƈӭԶ$

ǡ؍ŦXĠȏΚΛѶΚ̰βծǑĆؓծǑ

βϺ�˷ʱӎΧβծ׺ǑӸƙʓɢŝe

ӹÑβºӕЂĦǐOѳɶפØˊħҝϙ

̎ĤΚȇЏТ؍ϕeÌȬ�v̬ �ҁ׭؋͇

̆ҩϻ،Ѷ̴̭̬͇ͿϨתק�؋Ѷ�@

ΚȇĤβԚǣ�úʔϕeҝפϨ،Ĭɶש

ϙѥŜŹ�eΣYͪѶҝϙξ`βΚͿ

βΚŰ�Κ˾�ɦבѶ˔Ǻϻ¿ѥ� 
 
ğ�ƓʁӈɾҝϙկΚÄͿeӹÑºӕβ

ЮΞƱĬˊħƲǄ�ąˆŻʱ�Ʊʩӟ

Զ؍ʱӎΧβŭ��(ʩĠ׍ɶΐ�ũď

ŦʩѷԓñC�Ы�ԧÜñ�QĬ˶ƙ˺

óЮΞԗũďӦʍ؍Q�ʧƊ�gӍʱ�

 』˺ó �ͪ2007ƽ΀Κ�Ǭ¼ֶ˝Ùŕ
ɋί�̢ġĶ̴ϿƓeΚ̴Ƥ֊Ѭµљ؍

ǔԐ�ŝΖĪ』̐ΧͪѲͯeΣÑ�2008
ƽ�Šæĭʀeў˨֐ΎÅ؍ϕŻ¨�Ը

Ԟ؍Q˶ǡͭ9ђĔ�2011ƽӈֺ�』Ͱ
̢ǍѲɯʧՋ֓ˊħͰ̢ǍՔǍӈňؑ˰

ƽзТŝՕ´Ջ֓ȑ¿�ĬĭĪפ֊Ũɐ

ɯӈֺҝϙ』̐ΧͪѲͯeΣÑؑ�Ĭ

2012 ƽΞɾƞ̏ѷҎɽˉ�ΚǑӸɩû
ͪ�ӈɾҝϙ
�ˊħггֆÿǮɉ�Ȃ

ΧѲͯeΣÑ؍ѿÓҌ�ũӒòͩ͡ĭŵ

ʧsύϭ؍ʦǡǘɃկΚÄͿeӹÑȑ

 	�ΖĪՖȎ؍¿
 
1�ũď』 �̐+ӊǧ 2014ƽԳ<ϭϳӈ
ɾҝϙeӹÑͪΩĭ͕ʵƷ]+ŚƖɨ
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ζ؍ȓʓýƱՍ®խ̴βμβ؍(ȏӞ』

sɶΐæ˫Ӑ�	Կ׀�ȏΞկΚÄeӹ

Ñ Ͽ˨֐(ƙʓˊħƲɫǄՆҬξ֐

ύϭѶө˃�ʱӎΧβծ׺ʓҏծĬѶ�

ɁҰϰQʓп&Źɶύϭβŝ͝ҝϙ̎

Ĥͪ ؍ӘNӈɾeӹÑɭζ��ʓĬʱ

ӎΧύɡՊϦ�β ԥ�ʩ֐�ɭζ	β

ύϭЦɎƒɹ·�ͭξ֐βӎΧȓʓξ

´ȑʼłą�QʓʱӎΧɢŝeӹÑβ֐

ɇƙʓpӕ 2014 ƽȖ�ąβeӹÑʓʩ
ɭβ؍Qƈ֢ɭζŦXʩǞʯ]ˊħƲɫ

ǄՆҬξ֐ύϭˌÜñω� 
 
��QʓՆ�˷ĠϼũďĔ؍׉մƓӈɾ

eӹÑβΎʩ΂̥؍ǧʱӎΧβПʼñC

Ёո¢ؐ 
a.ɾƞ͍ëβˆǬÑé®ƼҬ̴Ƥŀβϰ
ŀɭȏ̡̝̎؍°aң΂̥Ğծ؍ю�ϙ

ՂȑҝϙԹ͞ʔֆʔ֌ʞֵ؍ŝհһֵפ

Ĭş֜ͱƎ؍��¬ʁ́΂ΌΓҝβΚ

ֆ؍ƸʩŝֹϫβƪŅ؍(ġ˶ՂȑˆǬ

ÑβϙפΛΚ�Մоβ΂ȇ؋ŦͱͺȖ

Ϝ،� 

 
 
b. ̏ѷ®̏ŸÑ˿Ξʁŝֲ͝ǍՆ̎ŀ
ѷǑȖΛΚβϰŀ̝°؍�zՂȑҝϙϙ

úʔƼҬ؍ϛϋŝհһֵ͓Ä؍βƪӊפ

̴ƤŀβӹƤ(ҶҰώ؍ՂȑĞծǎˑֲ

Эˎβһֵ؋ŦͱͺȖϜ،� 
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c.ġ˶ɶפӈɾկÄeӹÑβ΂̥�ƈʓ
ŁȊβ� 

2.ˊħ́΂ΌΓҝβҝϙʓýςβʓòͩ
æ�Ώđ�ʩ¤Ƴβĭ؍׺ՙʩǞʯ]

Ĭĥ�řʩʢŚʢ�ֹβө˃șѥӢ

Ż؍ɬ˶�ПӭP%�βʩ׺Պʈ�і

ӦʱĪ֞¼Ɩn”ĬԲũʧβȑʼί

、ʧ�Ʊ͂˙Ӧʍĭ�̴ϻӖŚĭʀ

(ʩҝϙ؍ȖCР�ʓzʩˊħșʩ� 
 

ӲӲũďȰ˵؍Ĭĥř؍ҝϙԿ˥βΚȇ

Џβϕ�ʓˊħzʩ؍QĬĥ�Կ˥Źɶ

�ϙפӃˤβҝϙΚȇЏβϕʓĥ�z

ʩ�ʱŭӎΧ1 ȯ9¼Ɩnβϕͪѵͩ

Ɩɸξ֐ҝϙׅĹƐƂ؍ˇɟ¼ƖnъƵ

βɹ·Ġ׍æξ֐Ɛ˚ωӵ؍ΚͿϙŝƕ

ŝʁ 1�խϩ$ͪԑЗƯϙ(super reef)؍
ĥ�ʩΎΚίў�́΂ΌΓҝ̅^ԑՊ

50%C�βԑЗҝϙzŰĬˊħ؍ՊâǸ
ʑÖƥҝϙʓƱҶĭԋȦΚ��wίў

͜ѥβÏϋҝϙ؍юϋև�Ѿҝϙβϙפ

П˟ԑՊ 50%CΌΓͪ ̐ͪ؍ԉӏЌ
ϕ؍ĬɆԶ�sC�g˵ؐ�òͩđ�C

́΂ΌΓҝĬ̞̪ͨĭȖǑ˟¢βΎΚ

ίўԑЗҝϙ̴ƤΚȇЏ؋Liou et al. 
2017،ؑ юԿ˥βЂĦǏŝ�ՄоβԑЗ

ҝϙĬĥř(ξΩβр】	� 

3. μ´Ĭ̴̭Κȇŵɱϡ“�ȓʓŵҮ
ʭ¦�Ƹ】βϐǃԋβ̴Ƥ׌ĵïʩΌ

Γϙ�Ưҝʻ�ҨϙæͽҪϙϻ؍�ʯ

】ҝϙΚȇЏ�ñѥʓҝϙΚȇЏβͿ

ϨŚ˥Ƕ��ӽƅ؍�ΚȇЏʪÆβ¿

ѥѶ|o6؍ץ�ǟƖ9ʧâsө˃ύ

ϭ؍ȖCƃʎé®ŝƂβԩǲ�ä؍μ

´Ĭĥ֢�ºӕ̴̭eӹÑβӘNˣ͋

ՀƸÌȬ+ؐ΅΀Ƕ�ϥʩǶ�΀˽Ϳ

ϨŹȑΚ̰óβծ』ŃȖ�ͦÛϨβ˔

ĭ�ѨǖǶ�ΚΛ¾ץ�Ś˥Ƕ؍ץC

æ>ͯeŰáŨѲͯβ΂ȇϻ�ҝϙĬ

Կ2ʀֹβӘ¤P%؍ץ�ġ˶Ĭ�Ώ

ȆӲũďȰɱѶӢú� 
ʱӎΧȖΆǥβԉɻĬ 2019ƽ 1ʨüĥ֢e
ўОк Mission Blue ΠӫȑͪӞОк Global 
Marine Protected Area Network ӎΧ�βHope 
Spot�ӞОкβ scientific committeeƉ˃ύϭ
Ī֞Ȗʩβϡŵԉɻ$ǡ؍ʁ 2ʨ 28ʇ˵ǒ
Ɂéŝ͝ҝϙȑͪʸ3ÑϺ�jƴʫʹ׺�

Mission BlueβϡŵũďŚʓ�΢ҏûβ̴̭
ϡŵŵƂ؍ÌȬ IUCNβכƶϡŵƂĬ��ũ
ďȖɇβ΅΀Ƕ�ϥʩǶ�΀˽ͿϨŹȑ

Κ̰óβծ』ŃȖ�ͦÛϨβ˔ĭ�Ѩǖ

Ƕ�ΚΛ¾ץ�Ś˥Ƕ؍ץCæ>ͯeŰ

áŨѲͯβ΂ȇ؍բʓӞũďʧƉ˃β 



360 
 

ԑՊ 16,000�ú׌ĵβ̴̭eӹÑ�؍
ǟƖρ®ʩҝϙβΚȇЏ¢Ύ�  

』`ɟ�ξ֐ŝ͝ҝϙҶՕͪƴʫʹ׺β

ԉӏ؍ӫũď®Mission BlueЫϲ update 
-https://mission؋��
blue.org/2019/03/mission-blue-declares-
datan-algal-reef-in-taiwan-a-hope-spot-in-
support-of-saving-rare-ecosystem-from-
industrialization/،� 
 

4.÷ŭӎºĬ̅ԦæӘɿˊħҝϙ÷Ñ˿
βΚͿŚ˥ǶųץųTʔ؍ȏ΀«̫Ȅ

ӎºĬө˃βʀ̧æׇǅ�ǭׂ׀÷

ʩ�ѴǶ؍ý³Ȗ�βПӭƙʧҶԋ

έ�ġͪө˃βÃ¾հȃŚ؍ͿϨŚ˥

ǶѲͯʧԒץ�Ξʁө˃βĪ֞ȑďŚ

ÖʓçƓ�̢�ɁϲβѷǑ؍ġ˶Ŧ』

̵֘ԿʀֹβέȊ؍đʩʯ]�Ξ��

f¾�ϱŃ�˵ŽӈβĪ֞]sՆ�

˷βө˃æӴƈ� 

ӲӲũďȰɱ؍ӫãыƓ Aũďβϼ԰� 
ʱӎºΩ©βμβÜͪ』�˵�Žӈĭ

ɆԶØˊħҝϙβΚȇЏΎ̥ѶΖŋǜ

ּġŭͪ؍+Ӽԉɻ�ʩ�ΎǶ؍÷ŭӎ

Χłą�γʩ¨¢ӟЛβө˃ʀ̧Ѷ˷

�Ĭө˃ʀ̧Ѷׇǅ�(բʩ�ѴǶ؍ס

Ĭłą�ʩ֔�ˣ͋ɝYȘ؍�ξfĬú

˥βΖŋːF؍�ȱͱȘ�ɝYʧǥ®Ѷ

ʱӎºłąξúβПӭ� 
 

5.ʱύϭβПӭʓ』ǑӸծɾөɶҝϙβ
eӹÑæ¤ÑβSтæЂĦ؍ 』ʓġ

đʩĬ G1 æ G2 șʩϺ�Зeў׌Ä
Ϳ�˄ƢŚʷŮΌΓ	β¤Ƴ�Q˶Ϩ

ΌΓʓĬ 2012 ƽșί、βɾϨ؍�ĭ
ΐ¤ƳЂĦæξ֐ΚͿŵȓΚ̰óβ

ύϭ>ΙƖβǾ̥؍�® 2016 ƽÜҶ
¨�ͦѱeў׌ÄͿ؍ʓýøż؍>ʩ

ǞĒ˞� 
 

Ɠʁũď˶׀Ȅ】؍ʱĪ֞Ź�̧ͭú

Ȅ؍ϼ԰Ȅ】Ŧ�ؐ 
 
��Ɖ˃ũď�ʯ˵ϕӊӺӎΧЧø¤ʺ

βĩ、؍ġ˶șʧΛΚԿ˥βПӭ�Ĭҝ

ϙΚȇЏuǊϦǅÀˮȰɸ�、؋ 7-1ċ
ĩ ƢŚʷŮΌΓïʓ˄؍،7-1 23jȰɸ
ŝ͝؍ÜbȮȻ˄ƢŚʷŮΌΓ؍�$ G2
>ʓØˊħҝϙΚȇЏ�uǊȰɸʦץ

βĭÑ؍ΰΉ>ʓ˰ͯ֩؍ץŝ͝ G1Ȱ
ɸʧ� QċSĬΎҬӈɾҝϙΚȇЏ؍֕

կΚÄͿeӹÑ�β̏ѷͭ׎ҏưΨ�҃

Ź�ɓ֘˄ƢŚʷŮΌΓ؍ėЕCŭӎΧ

.®ŭӎΧ1ʩՆҬΚͿŚ˥Ƕө˃β

ӎΧԉɻ]ρ؍ŝ͝ G2ċΰΉʓØˊħ
ҝϙΚȇЏΚͿŚ˥ǶʦץβԄ·ь؍�

˰ͪŝ͝ G1ċSĬΎҬӈɾҝϙΚȇЏ
կΚÄͿeӹÑ�β̏Ÿ؋ĩ 7-2،�ƙ
C�βЧø¤ʺ؍ũďȖɇ¢
ʱӎΧǑ

ӸβØˊħҝϙΚȇЏկΚÄͿeӹÑ

ʓƐևմƓŝ͝ G1 ċ G2 β˄ƢŚʷŮ
ΌΓюӕ�βӦ̧ƈĬ̧ͭB9Ӣú� 
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.�Ɠʁ�˄ƢŚʷŮΌΓβĭΐ¤R�

ξ֐ΚͿŵȓΚ̰óβύϭΙƖ؍®

2016ƽÜҶ¨�ͦѱeў׌ÄͿ؍ʓý
øż؍>ʩǞĒ˞	Ӧ̧Ź�̧ͭ҂ú�

˄ƢŚŮΌΓʓӎΧз ȯ9 1990 ƽ
ƙĬץㄧ�Ƣŝŵևëϙϋ�ίΎ؍Ц

ՊѶĥřˣʱ̅ƓċŚSĥřҐΌΓ

�ĬòͩȖʩ̴ĹЦՊ؍ŵьàӢ׌¤

ƏԴ 10ƽβ̎͜ө˃؍Ĭ 2010ϕӢï
ʩץㄧ˄Ƣ̴Ĺβƕʅч$ǡ؍șՆҬ

ί、ɾϨβƭY�2012ɾϨĬ ZoolStud
ί、$ǡ؍ՆҬ 5ƽʻÆƜeў׌ͿϨ
ũďβƉ˃؍șĬ 2017 �ąȑͪeў
ĆؓӫĔũďʩG׉Ĕ׶:�Կ˥ʩ׌

X�Ѓ¤׌łąʧƊԿ2ՊϦęؓú

˥Ҷ IUCN¨ͪeў׌βI҇ԁȨŚʷ
ŮΌΓ(ïʩ¤׌łą؍ѳ<(ͭξ֐

βΚ̰óύϭē؉ƙʓġͪϥƖ�΅΀

úʔʎé®Ūѧ؍șҶ¨ͪeў؍׌�

ʓęؓ˄ƢŚʷŮΌΓ�{�ѺĬŎ

�ШƥβՂϙΌΓƃʎίΎѶβ֨؋ǧ

ʱӎΧβө˃ƙñρ¢،؍』ӪΚ̰ó

ύϭʢ֮�eўƙʓ』æʔͯ�؍ϻύ

ϭ�ύϭ؍ͿϨ̵š$ǡ؍�¥ͱѹؓ

ӫĔҶկÄ̧¨ͪeў׌β�Ϩ̴̭

ȒlʩòͩʅчβΚ̰óԉɻ؍׌ש

ęؓˇɟ Bũďβ՛Ԫ؍ȏӞʩǟŚe
ў׌բȏӞʓʩǞĒ˞؍�ʓęؓ 

6.ʱӎºĬ֊ŨĻҬ$ǡ؍�̢�ɁϲĬ
ΖӘβՊϦ�Ʊɸǅеƕ�ʂƭЂĦ؍

�ƏɁɨϲϤ®ř̴؍C˓˧ċ֛ĭՄ

Ɂ؍C՗�ʧɍæμ´Ĭ G1 æ G2 ˿
ʩίΎβҝϙæ˄ƢŚʷΌΓβSт

æЂĦ�ɬʱӎºύϭβȑʼñɇ_�

̢�õĬʂƭʔβծ』ãы؍úʔ(ֳ

』�YՆ�˷̎ƭˤɡĬŹƭǡ̴͞؍

̱æβ͖όʓýʧҶΩĭΎʩβҝϙ

Ղȑǜּ� 

ӲӲũďȰɱ� 
 
Q�̢еƕβʓƤ�ɄĶҝϙғ�̊ˠ

βƭϦ؍Ɠʁ̴�βƭ˚͆ƭϦ֦ů�

ɇ�ΖŋώŒʓ�ñԻβ؍ΩƭϦŹȑ$

ǡșίΎǜּΙƯͪ؍ʔƱʕמ�ɤ�ƀ

̀ͦÛ�Зeў׌կΚÄͿβ§-у³

ΞӧȠɞؓ˶ř؍�̢֘+Ĭłą�ɇ¢

』еƕʂƭЂĦ؍Q�̜ʩĬłą�ɇ¢

̄˰g˵ƭϦӎΧξƓȏβΖŋǜּӘ

Nłą�ʩĔ׉βʓĬ�̢բՙȮ�¢�

ԶԿ2ΖŋǜּӘNβłą´ƙ̘Ӹǘ

É֏֐β׹Ș� 
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7.ĬĔÞβө˃�ȏ』̫Ȅ®̉τβȄ】
ñѥʧġͪп&Ɛ˚βωӵ؍юĠϼβ

ʩš���ӷŦƓΩĭ͕˚ԉ̥͊̄ȃ

�βΎӾ؍Ƹï˻Čʁ̕ˁæĴĮ؍ȓ

ʓΞŝֲ͝Ǎ̖�β�à̎ȖՂȑ؍ю

ǲΦ+Պǅȷɔ�͖όæ̻ϫβĔ؍׉

ʁʓȖsβ̉Ȅө˃βПʼƙñѥʧ

ʩšϡŵǶæŽӈǶ�΀«ʓΖeβͷ

ӸʦťʓָϡŵβӴɟ]Yӭɿ؍ю�

ʓȋj9βΐǱæfDâ¾ͷ®ǃ� 

ͪѥʢ͂˙ĄΎƝ̉Ɠ͕˚ԉ͊ʾϵá

ġβρ̧؍ƱҸ�ĔÞŹɶПʼ؍úʔˣ

ӗӢú÷jáġβ9ɸα¤̅؍Ŧĩ 1-
40�͕˚ԉ͊ʾϵβΎ̥؍ŦũďȖɇ؍
é®Śʀáġ�úϦǅβǜּ؍ΩĭƝ̉

ַ֩ŵҮėSƐƂŵьͯ؍ġֆʭĬΩĭ

Κ̰؍ǥCӈƆʢֆʔ֌βとՔԔÉ؍Ѷ

ʦ¥ԠβЛǪとÏ؍ç$؍ΩƐƂŵьĬ

ʩ֖βʔ֌ċԉ͊؍�Ŧzѥǧ-ϊʭȓ

ƕƚǅЂĦκͅ³؍��ŻѥŹɶӓո÷

jΖŋֹüċ-F�ġ˶؍CʩЏТβʀ

ǒӔӪĬĭƝ̉ֆʭӈƆ®βĔ׉ċΎ

Ӿ؍ӓոςƈβΚ̰ȆéċҰɜ؍˶ԉӏ

ƓԿjĭÑюӌ؍>ͪξΩʩ|oβΖŋ

Аո�ɬӔӪȓĔÞȑʼ؍ѶΖŋȓΚͿ

κͅβϡŵӴɟ�ξՎѡ؍�ьʢñξԨ

ξȑ� 

�ŭӎºβө˃Ȗ�βПӭؐ�Вј׌ש.8
ьʧ¬Μҝϙͪ�ƿבЗαץϻתק

c֐>˯п�ь֌ġʼ	βŴўŃȖש

βӴʍ� 

ӫãыƓ Aũďβϼ԰� 
 
�ʓǟϕŻũďɹ�β�ь؍ʓ�Вј�

שċ�ƿ	ьʧ¬ΜҝϙבЗαץϻתק

βŴўŃȖ	ęؓύϭĪ֞�̜ʩȂ』Ӵ

ʍġʼ֐c�ġ �ͪƿש¬Μҝϙͪ˔ĭ	

՛Ԫ�ƙϻʁ�ҝϙͪӞΚͿβўƿŃ

Ȗ	�Կj՛ԪՊâĬ�@͡ĭ�ΌΓϙ�

В˦ʻբʩ�˥β՛Ԫ؍ƙʓƿΚ¬Μβ

˔ĭ؍Ӟ˔ĭƙʓӞΚͿβўƿŃȖ�Կ

j՛Ԫ�ȏӞġͪӞ˔ĭʓҝϙ؍ƙ�Ϲ

ø�ξ֐ɹ·ñCãыĠ【ũď AβϺ�
�ʱύϭ�ͭϕӢҝϙʓВј؍ř˶�׺

̝	『ўƿȖȓʓ�ծ	�β�đתק ĭ؍

ύϭĪ֞ïɃӭñѥʓծ』˔ĭ؍юֳ』

ʢŚԉɻâנӴ׌�PĔ׉ĬΌΓϙæ͡

ĭύϭՊâ(�νǘөʓ׌שƿΚβծ

』ўƿȖ�ñʓɹ·�ʖՉп&ξ֐ԉɻ

Ӵ��ν®Դƽșʩֱʏύϭâө˃Ӟנ

ƿΚβṴ̋Έב�Ϳ]͊�αבьɸհæ

ȷבŐ¾șѥâנ�Ӵ	ӞĭÑʓӞΚͿ

β�́ʹ׺ċծ』ўƿȖ (Wen et al 
2013) � 
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9.ҥҩө˃ŭӎºĬYҥҩʅчհβɃN
ʔ؍ǥ®�Ϩҥҩβjפɸϳͯ�΃ե

ūҩñץՍ 16.4Ҍ± 25.8Ҍ֦؍æƕξ
ȘҩñՍ 2137.3Ҍ± 3936.5Ҍ֦؍ƈĬ
B9֮Cтf؍ǑӸĬө˃æɃNβʀ

̧�ȏ�Y̽�β˫Ӑ�ю�ȖɃNɸ

oβˣ͋rưϳͯŝʁƼįɸ؍ĬТӎ

��ñfǅ6ץ��ú˥¬Μӣȷ̧Ȗ

ȷΆβ̴׭ɸհ6ñѥr؍ץġͪŦʼ

בͼlȖֳ』ȷ؍׭Śβ̴׶Կ̰ו『

βƕĵ׌שβɸհȏʓ̴׭βƛɸċ

ծհѳƖǀÒ®ǀαk$Ś�QŢǷβ

ʓƼƸ®ΎŃâρʔàƸƸբρ�®

ȓʓ֥Ƅ׌שж\ʓśҬǶβ؍ש׶:

Ϩ؍(�ñѥĬ̅ΌΓϙβд֡ՙƖβ

ҝϙ��ՠƃԠ�î�jñѥץNβá

ġ؍ʓΜӣȷ̧ȖȷΆβ̴׭ñѥʓĬ

͙͞ʔ]Ѳʁ̔͞CřʢǏβÑĹ؍ġ

˶ĬɃϾėSֹϫβɸհʔƙʧՂȑ

 �Nץ

ȆӲũďȄ】� 
ʱӎΧʓC֣˨¤ƳβʀǒՆҬө˃�è

˥ʀ̧ͪC�ȖԶ�ŻǶө˃ͪ+ωՌҝ

ϙĭÑʩŚƖϨҩ؍׌ġ˶ө˃˔ĭ׌ĵ

ͪƣϙϙפՠ¤̔؍ ÌȬ̪ԋͨĭ�̞ �ͨ

̡ë�В˦ʻ�̴Ƥͧêæ̴Ƥʻ͞؍S

ՠ¤³ÌȬǧT͞Ʒѳ͞ץƷæ͞�Ʒ؍

ө˃ЂĦ̸ғȖʩ̴Ƥҩ׌˔ǺβĭÑ�

ө˃ʀ̧`ҩ׌щǶюŻ؍\ΜǤȘβ

֨�ȳȽȷȶæㄚ֑ȷȶϻ�Ϩʀǒ�Ż

հө˃ʓͪ+ѥ+ӊҝϙĭÑҥҩβɸ

հ؍ġ˶ʁΰΉ�ŝ͝ G1�ŝ͝ G2�e
Κ�̏ѷæ̏Ÿϻ�ҟӕт˥Ñ�̄j˥

Ñʁ�͞Sæ͞ץS֣˨ӕт5jÑĹՆ
Ҭβ˥؍�ġӎΧ9¾ֳ̐׾ŝ؍ġ˶Ż

հβՠH̄Ųzѥs2jϙפ�ҥҩө˃
˥ʱæ 3jĭ、ҥҩө˃˥ʱ�ˣ͋ưŝ
ñѥʓġͪҝϙÑĹŮ֡ԦŚ؍ю�÷Ϩ

�úǪ˔ĭַƸӽƅ؍ͿϨ�ʓ֣˨¤Ƴ

ʱơ˵Ƹ�X̥؍ʱӎΧïɧȯ�Ųβύ

ϭʔ֌؍ʯѥŹȑѳƖ�ɶƽβύϭ؍ă

9ïѥӳŷө˃ʀ̧$ˣ͋Y˚Ϧǂ؍�

Ĭ¤ʺѶПʼĄΎʀֹ؍ǯƈĄΎԉɻӥ

ưԦŝβ΂̥؍�ՆҬӐӭ�Կ(¡׎ҝ

ϙÑ$Κȇө˃ֳ؍』ŝƹŌÀө˃ׇǅ

Ѷ˥׺ɸ� 
ѳʁһѤ׬ʅчհNӎ؍ʱӎΧʁ

2018ƽʩ�ƛծ「ȷȶj؍פ、ϜѳƖʩ
�ՠHβһѤ׬βϕΚ̰ʁҝϙ̔͞�؍

ҝϙ��zʓӄבÑĹ�ŦʼũďӢͪһ

Ѥ׬ʓ]Ѳ͙͞ʔ̔͞CřʢǏŝβÑ

Ĺ؍ʢÀ׎Ϝ�ӭ̔͞Ñȓʓ͙͞ʔ´]

ҝϙÑӄבβһѤ׬ɸհ׾ŝ׎)؍Ϝҝ

ϙÑƈͿհӽƅ؍ԕCɧɕŝĵαבьβ

ֳ̐�μ´؍C 2017ƽæ 2018ƽ�ƽȷ
ȶβһѤ׬ԉɻ؍¤«ՆҬNϾ؍բǥ®

ξPβʅчɸհ؍(ՠHɇץ�ñfǅ�

ξfũď(ʧúȄ؍ŦʼՆҬֆʭө˃؍

ƏñʢÀɇÔʅчNϾβñfǅ� 
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10.з$؍ύϭĪ֞ĬÒjʨβʭ֌ַ؍�
ƸÃ¾]sө˃æӘN؍ƈȏ,Cѝ

Ż�ө˃Ȗǥβԉɻ(�ʩծ』βãы

|o؍Ȁʱˌ̶æЦ͢֊ίѶΖŋeў

$֌βҰϰѶͷӸ؍˚Ʊé®�ĥβχ

μ�ġ˶ǑӸɫǄȏ�ŚЯ¨Цԇ؍ѥ

sʢĮ̌ʢ�ֹβө˃ύϭ�ӷŦ́΂

ΌΓҝæ˄ƢŚʷŮΌΓĬ�òͩβ

ĭΐ¤Rβө˃؍CæƱՀՊƉ˃�Ä

ƭĬÜβ�ɁϲñѥʧƓΩĭβ̴Ƥ

ĭǛĭԀæΖŋΚȇƷ]βɩとѥŜ

sʢ̽�βɀӐæύϭ؍Cbɇ_֊ί

ėS؍ѥŜYͪʯ]ύɡ÷̓׀ԩȓǨ

ўɅʂβծ』ãы� 

��ύϭĪ֞βӎΧПӭʓؐ́΂ΌΓҝ

ĬØˊħ̴Ƥ̞̪ͨĭ�ȖǑ˟βҝϙ

ΚȇЏïʩˊħșʩ؍òͩ�@̴Ƥȓʓ

̴Ĺʓ̜ʩ�ξ֐ӭԶӫãыƓ Aũďβ
ϼ԰� 
.�˄ƢŚʷŮΌΓβ¤RïʩĬץㄧ˄Ƣ

ċˊħҝϙ؋��Cŝ͝ҝϙͪ ،؍�@̴

Ƥȓʓ̴Ĺͭ׌P˔ĭӼԿϨŚʷŮΌΓ˔

Ǻ�ю˄ƢʅчƱЦǀ%ҶɄĶ؍ŝ͝ҝϙƱ

ʓμ´ʦŝʅчβ¤Ƴ׺� 
���ύϭ�ύϭ؍�¥ͱѹ�ԿʓòͩΖŋ

ѶЦ͢ίƟՊϦʦŝβƊͱ	��@ȖӰβ̓

ԩȓʓǨў؍ɲĔũďʩ՜˥ʓȑ¿βؓ�

��òͩȫ͞ҩؓeўǭׂʓΩׯ��ѽ׮˒

ϱÜ』Ѷ�』β̘Ǭ�ϡŵïѥɇ_԰ӭβ

ƭ؍�ѳʁ̘ǬeўƙʓĬʁ�Ǭ	� 

ũď#C 

(�)ӎΧûϩ: ΰΉѳӈֺɾƞҝϙŝĵ̴ҝċ́΂ΌΓҝŚ˥Ƕө˃CǑϱՊâϝ
ÑƓҝϙ̴ҝ¬Μ$ϡŵԉɻ 

ӎΧ“�βʱƽǅμˣʩ�jՠH(a. ¬Μ DNA ΚĊːϖ؍ʁʑŲŝĵ̴ҝċ
́΂ΌΓҝΚֆʦʊηŲЁ؍ө˃÷˥׺ŝĵ̴ҝċ́΂ΌΓҝҝϨŚ˥Ƕ; b. ΰΉ�
ŝ͝�ӈֺċɾƞҝϙϙÑ�̴ҝξө˃) ļʱ�ʩՍȑ׃ӎμˣ؍oǥѝŻ�ͯю
ʩ�2֐ύϭПʼβӦʍæĩ、ĄΎñѥֳ』g˵؍C¬ξ֐ǡоύϭãы�ǑӸҸ

�æg˵βՠHӟ¨Ŧ�ؐ 

1.ʩ׺˥֐Օɛ sectionؐʓýñɇ_̄j
ΎŃβ˥βүʏĭĩæЂĦӦʍ׺˥

i.e. ^ŦĬ؋ google map үʏĭĩ�
ˣ¢ΎŃβ˥βÑń،Cæβ˥βҝϨ

ĬկřβΚֆ΂̥ͱͺ� 

ġ؍ξú׺ՕɛѶ�@ŭӎΧβ˥ĭ׺˥

�@ŭӎΧCɇ_ξ֐ĭĩ؍ʱŭӎΧ�

ծ「ɇ_�β˥ҝϨĬկřΚֆ΂̥�ʯ

Ĭ�֊ŨӎΧʪÆ“�ɇ¢؍ġ˶ʱŭӎ

Χ̧ͭɇ_̄�jҝϨĬկřβΚֆͱ

ͺ� 

2. ¬Μ DNA ΚĊːϖ]փŻҝϨŚ˥Ƕ
ʀ̧ՠHؐĬłą�ӫҸ�  rbcL ċ 
psbA molecular marker ÷ѲʓŻǂŚƖ
j base pairs? ú�ơ�β�úϨ֌Ֆ
xưΨʓŚƖ(ӫҸ؍�C¬Μ]ª

ɿʓϨ֌ȓʅч֌ՖxưΨ� 

ӲӲũďǑӸ؍ƱƏξ֐ԉӏɇ_(p. 
231-232)� 
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3. ĩ 5-1. �βӆ͊֐c˦�ӫҸ�Ӧʍ
ʓC՜�j  molecular marker Cæ՜
�Ϩӆ͊֐c¤ʺʀ̧ǥ¢ؓ (ӫҸ
�Ӧʍ�ˣϜ͂ʘβɹůæĩ�β 
scale bars βɸo� 

ӲӲũďǑӸ؍ƱƏξ֐ԉӏɇ_�g

˵(p. 231-232)� 

4. Ĭ̴ҝξө˃ؐʓýñCҸ��úĭ׺
̴ҝξβӽƅǅCæ�úĭ׺$֌β

�ÉϨ¤RβÑńؓ 

ַնÏ̴ҝξβξƓӽƅǅѶ�úĭ׺

�ÉϨ¤ƳÑń�ַĬ�֊ŨӎΧʪÆ

“Ȗɇ�ƃ؍ġ˶ύϭՊϦ��ͭξ֐

ԉɻɨ̧֨ͭ؍Ĭ˶ĄΎ� 

5. ȑ ؍pages 230-247،ĄΎՠHşІΦ؋̓
ӫCɹů�էøȖ֔�β、ˈæ¤ʺ

ĩ、؍ӟЛҸ�Ӧʍ÷ө˃ĭ׺β̴ҝ

ξβŚ˥ǶОȑCæ÷¤ʺĩ、� 

ӲӲũďȰ˵؍ƱƏξ֐ԉӏɇ_(p. 231-
250)� 

(.،ӎΧûϩ:ӈֺɾƞ̴̤ҝϙÑ$́΂ΌΓҝчёÄȇ�˄ƢŚʷŮΌΓʅчΚ
ͿŵѶΖŋġŭʔϮとÄύϭ 

łą“�ȩ¢ʱƽǅμˣʩğj 』ŹȑՠHؖ(1) ˊħΰΉѳ̏ŸØ˿ҝϙ́
΂ΌΓҝ$чёÄȇ$ʔϮとÏؑ2؋،ˊħΰΉѳ̏ŸØ˿ҝϙ˄ƢŚʷŮΌΓ¤
ƳΚȇؑ3؋،˄ƢŚʷŮΌΓʅчÄȇѶΚ˾Κȇؑ4؋،ǜּˊħҝϙΚȇЏʔϮ
とÄβξ֐Ζŋġŭ ؍pages 260-302،ʩ2ІΦ؋ĬʴɻѶʀ̧β=МċȑʼĄΎ؍ؗ
ʩ�2ύϭПʼβӦʍæĩ、ñѥֳ』g˵ċҸ�Ӧʍ؍C¬ξ֐ǡоύϭãы�Ǒ

ӸҸ�æg˵βՠHŦ�ؐ 
1. ʩ֐ʴɻѶʀ̧ՠH 

a.́΂ΌΓҝ$чёÄȇ$ʔϮとÏՠ
Hؐʱύϭμβʓ』+ӊ́΂ΌΓҝ

ĬҝϙβчёÄȇؒ؋Ĭˀ�Ñń�

β́΂ΌΓҝҝϨОȑæ÷Ѳβӽ

ƅǅĬ�úʨHβとÄ،؍ӫҸ�Ӧ

ʍͪX̄jͅϲïĬT͞S؋ -
160cm،æ�T͞S(-100 cm)÷ө˃
10 j 1 �ƚ*1 �ƚβՄоģŻ˥
ƙñA、̴ƤЭՍ؍ˋ  500 m ѳ 
2000m ֆ�͞֌ƷƋĬ  100 m ѳ 
300 βө˃Ñ� 

ƱĬłą“(p. 260)�Ҹ�ͪXՕɛ”-100”
ċ”-160”�¤͞Sӕϱ̏#ģŻ˥Ñ�˶
ř\ΜՃ˨á³؍��é֖ʁЦԇCæ9

¾ċͿ¾؍ġ˶ïΜ 10j 1�ƚ x 1�ƚ
βՄоģŻ˥ˋ� 

b. �Ѻюӌ؍ՆҬчёÄȇ¤ʺֳ』+
ӊˀ�Ñń�β�úҝϨОȑæ÷

Ѳβӽƅǅ؍ӫҸ�ӦʍŦXĬϙפ

ȓױÝϋ�ª«́΂ΌΓҝβϡŵ

ʀ̧� 

ЦΞȰƔĬΎŃӈͅ$ǡ؍ÜñÑ¤ϙפ

ċױÝϋ�β́΂ΌΓҝċ�@ҝ׌� 
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c. ˄ƢŚʷŮΌΓчפŝƕհؐͅӫҸ
�ӦʍŦXĬϙפ�հͅβϡŵʀ

̧� 

ƱҸ؍�ӫ】łą p. 261� 

d. ˄ƢŚʷŮΌΓΚ˾Κȇ¤ʺؐӫҸ
�ӦʍŦX¤ʺΚ˾Κȇβϡŵʀ
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ӫãыŭӎΧ�łą�βʴɻѶʀ̧

 �،6.2.4Ё؋
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(1) ˊħΰΉѳ̏ŸØ˿ҝϙ́΂ΌΓҝ
$чёÄȇ$ʔϮとÏՠHؐΞ��

jύϭө˃؋ΰΉѳӈֺɾƞҝϙŝ

ĵ̴ҝċ́΂ΌΓҝŚ˥Ƕө˃،ǥ

ω�úҝϙÑ÷Ѳ�ʩ�úβ́΂Ό

ΓҝҝϨОȑ؍юʱɹ�п&�úĭ

¤ċ�úʔ֌β́΂ΌΓҝ$чё׺

Ĭˀ�Ñń�β́΂ΌΓҝҝؒ؋ʺ

ϨОȑæ÷Ѳβӽƅǅ،؍ӫҸ�Ĭ�

úө˃ĭ׺ċʨHβ́΂ΌΓҝҝϨ

Оȑæ÷Ѳβӽƅǅξ֐ȑʼӟЛӦ

ʍ�(ӫҸ�÷ͅϲץ【ғΈβˋͱ

ĩͺ؍C¬ǡоύϭãы� 

Ξʁ́΂ΌΓҝβͿϨ̧ͭΞřӈÑ¤؍

ġ˶ŭӎΧ�ƏȖʩ́΂ΌΓҝø[®

ú׌�ՆҬӐӭץ�【ғΈͱͺӫãͱĩ

6-7(p. 266)� 

(2) ˄ƢŚʷŮΌΓʅчΚȇө˃ՠHؐ
ġ˄ƢŚʷŮΌΓʓϝʧŝτַƸ֐

ǬβͿϨ؍ӫɇ_ŝ͝ G1 ċŝ͝ G2 
β̰βчפβΎŃͱͺ؍,ƏʩÂϝʧ
ŝτ+ӊ�կř˥Ԁ؍ՆюeӹŶl� 

ƱĬʭʰłą�ɇ_ͱͺ؋ĩ  .p؍6-44
307،� 

ͲҸ�Ӧʍ׵ (3) 12ʨH>ʩίΎ˄ƢŚ
ʷŮΌΓβϕƈʇʭ�̴̥CæCX

Ϩ̎͜ʀǒ؋Ǥ˷�̳͜ȓ̎џ̎͜،

ՆҬө˃؍C_ǡоύϭãы� 

ύϭĪ֞\Μċ�@ʨHξúβө˃ʀ

ǒ؍ʁ 12 ʨʨǃŝ͞ʭ֌βԹ͞ʔʭ؍
CǤ˷βʀǒ̤ҏ͞֌ƷՆҬӈƆѶɎ

Й˄ƢŚʷŮΌΓ� 

(4) ӎΧ“�ʩɇæՆҬ˄ƢŚʷŮΌΓ
βө˃֘؍+C̎͜ՆҬө˃ř�ʁ

̎�էø ROVՆҬ�ȑʼՠH(׵Ͳ
Ҹ� ROVө˃Пʼ� 

֊ŨՆҬө˃ǡίΎΞʁҝϙ̴Ĺѥ】

ǅ˛T̴؍ǃϙϋՉŖͭ؍Ĭ˶̴Ĺ\

Μ ROVՆҬө˃� 

(5) ˄ƢŚʷŮΌΓчפפֆβŻшʓ:
ӫCϡŵʀ̧ӟЛӦʍ�îřṴ̋؍׶

æַṴ̋βчפª̘βϡŵʀ̧(C

ĩͺæɹůҸ�Ӧʍ� 

ƱҸ؍�ӫ】łą p. 261� 
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¤R؍Ĭĩ 6-10�ʓCjפɸѶчפ
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ǅ¤R� 

 �Ʊgɩ؍ŝƕפֆÜA、чפ
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