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вϮ Ӣᾬ ᾼ ᾓȲӐ іӣ ▲ ȴ ▲ᾼ Ὠ

ӱȲҖЍȳ∂ғ ȳ ȳᴫ ếϱὭ Х ֯׀ Ϛứ ᾼ и

ӁȲ֢ ֯ ▲ Ԛ Ϡ 1331 ȴӐװ ὑ ד109 7ѣᴟ 110
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֮ ϠХ ϱỴ ᵜᾼכ Ȳ̓ Ḙ ֮╥ в ᾼϮ

ᵜ Ȳ ὑ вϮ ᾼ’ṎЏᵂצ ד ᾼ ȴױҵȲ∂ғ
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Ϛ ȳ  

Ϛ ȳ цӭ  

ȳ  

 иӁὑ ᾼ ⱢϮ ɎTachypleus tridentatusɏȲנ ὑӐ ᴫ

ᾘỴȳ  ȳ ȳ ꞋצиӁȲᵀắẞ ᾼ֪ Ȳ ᾼ ֮ắẞ

ȳ Є ϯ Ȳ Э   ᾼ и ЬҠѿ ֵᾼ

ȴ ҟ  Ӧὑ  ắẞ Ṷ ạȳ Ỵ Ϥᵺ Ȳ ᵍὑ

ϢⱢД ȲⱢӐ֮ ’ ᶙ ᾼ ֮ȴ ᴖȲ ҅ ḇȲ

֪֮ᾘỴ ắẞ ȲҒϱФῧᴏ Ϥ–ȳᾘ Ἴ+ ֪ כ

оȲӐ֮ ᾼ Б Лֽ ›ȴ 

ϭȲ ᴞ ’Ṏ ɎIUCNɏἬ Ӂּמӫ ᵫȲԓ Ϯ ắ ⇔

ȳ ֮ ֪ כ ═ ϯ ȳ сȲ‚ṿ IUCNὑ

ד108 3ѣӔה Ϯ ԝϤɦ ֚ɧᾬ ֤ Ȳ֪ױȲӐ ὑϮ

ц ֮ ᾼ ▲ ’ṎЏᵂḆ ȴ 

   Ѭ ἬɎϯ ɦѬ ἬɧɏὑӖ 88 ד ―᷾ϤϮ ᾼ

Ṏ Ὅ☼Ȳ ϢⱢѠה ҵ ȴṳὑӖ ד89 Ӵ  

Ѭ Ṏ ӱ ɎӖ Ḇ֤ɦד102 Ӣ ѝо ɧɏȲΩ ᾼּד ῀

ҭѝоȲ ѿ כ ᾼ ӱȲі ⅎ ᾼ’Ṏ ȴױҵȲⱢ

   П оȲӼֵד═ ПиӁц ֮ ȴῺ

Ϯד ▲ ӱȲӐ ПҖЍȳ⁮Ѝȳᴫ ȳ∂ғ ȳ ȳϱὭ

7 МȲѿҖЍȳ∂ғ ȳ ȳᴫ ȳϱὭ 5 П

иӁȳ ═ ȲẔ ֽ⁮Ѝȳ Ꞌצ ֮֕

оП Ȳ Ḇ╥ ᾼḘоȴ 

ᴕ ֮ о ᾿ иӁȲЊ ᾼ ▲Лὔч╣Ϯ

ὑ ᾼᵓӣᾭᾓȲӐד ▲ ứ∂ғ ȳ ȳᴫ ȳ

ϱὭ ҖЍ Х ᴩϮ иӁ ᾼ ▲Ȳṳ∟ ∂ғ ȳ ȳ
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ᴫ ȳϱὭ ҳ ᾼ זּ ▲Ȳṿד ᾼ ▲ ᵫ ᵂӑẃ ứ’

Ṏȳ ẁṆ ἤᾼ П ᴕȴ 

 

ȳ ӭ Џᵂ ӭ 

Ϯ ╥ Ӣ ֕ ᾼ╓ ӢᾬȲϷ╥   ᾼὙ╦ᾬ ȴ

ẃȲ  Ѭדֵ Ἤ═    Ӣᾬֵ ἤ ᴩ  Ȳ

ױ֪ ӦӐ П ▲ ∂ӴḆᶙ ᾼ ṅȲⱢ╜Ἀשׁ  цד

ᴯ ẁ ᾼ ᴕṼ Ȳѿ ϚḔ ὡ вế в Ϯ ’Ṏế Ṏ

╜ ᾼ ȴױҵȲὑ с цῂ Ӗ ’ ếᾬ ᾼ’Ṏ

ἘȲӐ ═ ѻ ế ᵂ еӖּד ᾼӭ ȴѻ

в Ҕ╗Ϡ Ӣ ȳ ֮Ӣ ▲ Ȳљҵ ᵂᾼв ╥֯

Ḙ ᴩ ҵ ▲ ᵂȲѿ ֮֯Ӣ ▲ᾼ Ϣϩ ȴ 

 

Ӑ Џᵂ ӭцв ȸ 

Ϛȳ ứ   ֵ ᴩ ▲ȳ ֮

Ἁ Ӣᾬ ▲ȴ 

ɎϚɏ ▲֮  

 ᴕῺϮדѬ Ἤ ▲֮ ȲӐ   ПҖЍȳ ₨ П∂ғ

ȳ Ȳ Ḙ Пᴫ ц ПϱὭ 5 ᴩϮ

иӁ ▲Ȳṳ∂Ӵ   иӁП֮ ȴẔМȲ∂

ғ ȳ Ȳᴫ ếϱὭ ҳ Ӵּז ▲ȴӐ ᴞӖ

ד109 9ѣᴟ ד110 5ѣᾼּז ▲ПGPSᴯ ὑῶ 1ế

8-16ȴ 
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Ɏϡɏ ц ȳ ֮Ѭѝ( ⇔ȳ ⇔ц pH ) ▲ 

  Ӑ ᴞӖ ד109 9ѣᴟ ᾼד 5ѣ Ȳḕѣѿּז ᾼ ▲ᾎὑ

֢ ᴩ ế ֮Ѭѝ֪Іᾼ ȴḕϚ ᾼ ▲

Юὑ 800-1000 m2Ȳ Ԛ ȴװ9 ᾼ ▲ ӭҔᵶ

ȳ ц иӁᴯ ȷᴖ ֮Ѭѝ ▲⁄ѿѬ זּ֢

Ѭ П ⇔ȳ ⇔ếἉ ᾼ ⇔ế ɎpHɏȲḕϚ

זּ 3 ȴ 

 

ɎϮɏ ֮Ἁ ế Ἁ Ӣᾬֵ ἤ ▲֢ϛװ 

  ⱢϠ ϚḔ ṳиέ Ϯד Ἁ ᾬц

Пד ȲӐ ᾼἉ ᾬ ׄ ὑ 9 ѣȲ

Ԛ ϚװȴԚ ᾬֵ ἤ ╥ ▲ ϱ Ԛ

ᾬᾼ ȲᴖἉ ▲⁄Ҕ╗Ἁ ᵶѬ ȳ צцכ

ᵶ Ϯ иέȴ 

 

ϡȳ ᶳЏếӖ ֮ ᴩ ▲ȴ 

  Ɫ Ϯ ’Ṏ ἘПΩ Ȳц оᶳЏ ᴴ ▲ᾼ

ϩ Ȳכ ֮֯ᾼᶳЏ ╥Ӑ ᾼ Џᵂ ӭПϚȴ ▲

Џᵂᵽ╥ѿ ◦Ӣ ֻ ȳ̓͂ ѿц  Є ӢⱢ Ԓἵ ȴ 
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ȳ ☼  

Ӑ П ᴩ Ɫ ד109 9ѣᴟ ד110 6ѣѦȴᵀȲⱢϠ Ḇᶙ

ᾼᵧ вϮ Ӣᾬ ᾼ ᾓȲ ȲӐױ ὑכὨ ᵫМ ԝӐ כ

ᾼ ▲П ὨȲṳ Ẕ ὨẆϤӐ ᾼ Ὠȳ Мȴ 

 

 

1. ☼  
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ϡ  ѝ ֫  

Ϛ  Ϯ  

ɦ ɧⱢ ◦Ἁ ἤᾼ ᾬȲẔ Ԓ֯נҳ ХϾ ҡӢ҅ᾇ‹ד

נּיִ Бҏ Ȳ֪ױϷ ᵂⱢɦ♄оӰɧȴӭ›ԓ Ӣᾼ Ԛצҳ Ȳи

ᵑⱢиӁּ֯ר☺ᾼּר☺ ɎLimulus polyphemusȲϭ ᴫ◦ ɏѿциӁ֯Ṹ

☺ᾼ ᶠ ɎCarcinosvorpius rotundicaudaɏ ȳ⁮Ѡ ɎTachypleus gigasɏ ế

Ϯ ɎTachypleus tridentatusȲϭ М ɏȴẔМȲиӁὑ ế  

ᾼ Ϛ ╥Ϯ Ȳ֮֯ϭ ъỖ ȳ Ϣ Ἠ ȴ ҟȲϮ ֯

ѻ ᾼиӁ֮ ᴯὑᴫ ỴȲᵀ Ỵᾼ ȳ ᾌ ᾼ ѿц

ᾼᴆ╬Ȳӭ› ֯ү Ӑ ᾼ Б‍ юȲ29 ‍צ ю ᾼ

Ἠ ᾼכ ȴӭ›Ȳ    ế ṓẞ Ӣ

֯ᾇ ֮ϱҏḥȴ  

 

ȳᶮ  

ԓ Ӣᾼҳ ȲẔᶮ Ὑצ֢ П Ɏ 2ɏȴẔМȲדכϮ

ᾼ פּ  30-60еиȲ ᾼ ₤ ẃ ЄȲҵ ₤ иⱢ ȳ

ѿц ᶠ Ϯ ԌȲѹ֢ П ᴿ ᾼ ד ȴ ᾼѻ

ᴯ֯ ᾼ￼ ȲӦϚ ếֵ Ἤ Ȳᴖכ ᾼМҶ⁄ⱢЀ

ȲẔҳỂ г  Ṝȴ ȳ כ ᾼ ẓצϚ Ӣ эᴯὑӢ

ϯȲҫצХ ӣѿ ӻ ᾼ ȴᵀדכ ֯ ᾼҵ ẓצг  

ᾼᾘẛȲᴖ ⁄╥Ϯ  Ϯ ᾼᾘẛȴױҵȲ ֯ ᾼ› ẓצ

Ҏᾼ₤ ѿц 2ȳ3  Ṝ Ӧ ᾭ оכмᾭɎ 3ɏȲѿᵓӻ

 ֯ӕ ṝϱɎ 4ɏȴᴟὑϮ ᾼ₤ Ѡ Ȳ ế Ṝ ӕ

Ȳᴖ֝ד ᾼᾘẛ₤ ⁄╥ Ϛ Ɏ 5ɏȴ8,27 
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Ϯ  ҽ  

  

 

 

☺רּ  ᶠ  

  

2. ԓ ҳ ᾼҵ₤ ȴ( ậᴞ ERDG, 1995)24 

 

 

 

 

 

̟ 

̟ 

̟ 

̟ 

̟ 

̟ 

̝ 

̟ 

̝ 

̝ ̝ 
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3. еȳӕ ᾼ 2ȳ3  Ṝ₤ П ȴ 

 

4. е  ֯ӕ ϱȴ 

 

 

5. ›ȳ∟П₤ ȴ 
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ȳ ֮ 

  ҳ ȲЄЊ   Ỵ פּ  130еṭȲ ҟ֪ẒỴ ᾼ Ṷ

ↄȲṿ צ   ֵ⸗ ᾼ ◦Ӣ ѿ ᴟЭȲϷ׀’ Ϯ Ɫכ

Ϡ   ϫиẓ҅ῶἤᾼ ᾬ ȴ   ᾼ ỴⱢϮ ẁϠ щ

⁴ᾼ ֮ ȲẔМḘ ȳᾇ ế Ϯ῏ ἤᾼиӁ ϠϮכ Ӣ

♄ҭМἬӇ ᾼ ֮ȴ פּ⇔ 20-40 еѐᾼ ╥Ṹכ ếכ ӂ

Ἁ ᾼ֮ Ȳ40 Є ◦ᶝἬ֙ ᾼ   ᾼ Ɏ  9ɏế

  Ѭ Ἤן ᾼכ Ɏῶ 7ɏȲ ӱ  Ѭ ȳ  Ѭ ȳ Ὼ ế

ғҵכ ҳ כ╥ иӁ ᾼ ȴϮ ᾼ ủ ╥ḕדᾼ 4-9 ѣ

Ȳᴯὑ ᾼḘ כ╥֮ ᵜἬ ᾼɦ ᵜ ɧȴɦ ᵜ ɧᾼ

Ἁ ЄȳḘӰ ЄȲѹ ṏֻȲ Ɫắ ᵜ ẁ ȳ Ȳ

ϭ ҉Ṝᾼ о ȴ29ḕ ѣ(full moon)ế ѣ(new moon) Ȳכ ᾼ

כ ᾼ Ѭ›Ἇ ϯἉ ᾼ ᵜȲ и᷅ ᵜȲ

ḕ Ϛװ ⱢϚ Ȳ ӂᶁ ϯ 2-9 ȲᴖḕϚ ӂᶁּצפ 163-2282

ȴᴥ36 ᾼắ ᵜ֯ ᾼ Ḙ֮ פּ 50ֵщ оכϚ Ȳ

∟ ᴟ ᵜ ϯѠᾼɦҺṎ ɧȲ ֯ ᾼᾇ ֮ϱכ Ϛ◕ ȴ

ᾼכ  ₤  Ȳḕ Ϛװ Ϛ כ ȴ ᾼ

  Ἇ Ӣ♄Ȳ40Ϛ Ȳ ҿҢᾼד10-15 И

כᴟ כ ṳ֯ ἉᾼḘ ֮Ӣ♄ȴ 

 

6. Ϯ ᾼӢ♄ҭȴ 
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╥Ϛ ᾬȲ֯ҍщ Ȳ ὑἉ Мҍ Ȳᵀ ╡

ủᾼẞẃȲἉ ᾼ ⇔Ϸ Ở ֫сȲ֝ ֯ ᾼ♄ ϩϷ Ғȴ

23,28 ᾼׁשṅ╓ҏȲϮ ᾼ ֮ᶮ ╥Ḙ ᾇ ֮Ɏsandy 

mudflatsɏȲ43ẔМȲἉ ᾼ ᾇ Ёᵶ ȳᵶѬ ếצ ɎTOCɏ

֮ ἤ ᾼ ⇔ …ᵧ ד ȴ ῏ᵓӣ ᾎиέἉ ∟ Ȳ 

Ἁ М Юὑ 0.14mm-0.27mmȳᵶѬ Юὑ 16.9%-23.2%П ȳ

צ ᵶ Юὑ 0.23%-0.41%цצ ᵶ Юὑ 0.04%-0.07%ᾼἉ Ȳ╥

֥ ᾼ ֮ ȴ29 

 

ȳ ἤ 

Ɫ ◦Ἁ ἤ ᾬȲᴖӢ♄֯ ᾼ 6-11 ⁄╥ѿἉ М

Ԛ ᾼὖ Ӄ Ɏֽ ɏȳֵѪ ȳӃ ȳ ṙѿц Ṝ

ᾬⱢѻ ᾼ ȴױҵȲ Ϸ צ ȳ ế ᵂⱢ

ᾬȴ43ׁשṅϷ ϚḔ╓ҏ ᾬᾼ ṳЛ оủ ᴖḂ ȴ32 

ҟ Ϣ֯   ᾼ в ᾼӢᾬ Ҕ╗ϠȲ ȳ

ᾬȳֵѪ ӃӢȳ Ѫ   ế ◦ ῒ ᾬ ȲẔМ в

ѿ ῒ ᾬ Ɫѻȳ ᾬ װПȴ17ҫҵȲϷצ ῏╥ѿ

Ԛ ᾬᾼ ế ᴩ ἤиέȲ Ὠ ӱȲֵѪ ᾼ

ᾼ ᵧ Ӕד ȴ29 ᶺ ֯   ▲ ᾼ МȲ

Ӕ֯ ᾼ Ɏ 7ɏȴ 

Ϯ ᴩϢЏ Ȳ2-3 ֵѿ ᾬֽ ȳ

ȳ ד Ӄ ȳ Ṝ Ɫѻȴ ȲҠѿ∟ כ Ӱ ế І

ѱȳḘ ɎֵѪ ɏ ᾬȴ8 
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7. Ӕ֯ ᾼ 8 ȴӖ ד109 6ѣԌ֯ϱὭ ᴩ ▲ Ȳ

ẞ Ӕ ṙ ȴ 

 

ȳ ᾼѝҭ 

ҭϱȲ  Ϣ ὑϮ ṳЛ ӢȲ ҟȲϢ ֯ ϱᵂ Ȳ ᵂ

ҏ ד‟ ֥ᾼɦῲ ɧɎ 8ɏȲ ὑ  ›Ȳ ᵂ Ṩ’ӂׄ

Пӣȴ  ȳ ⁮֮ Ϸ☼ צ ᾼ ȲẂֽ᷿ ᾼ ᶲȸɦ Ủ Ȳ

ẞᴔȴ еȲ Ϯҍȴ ӕȲ −ϵɧȲ ≈Ɫ ╥ъỖ Ȳ֪ױ

ẞ Ӈ ὍӢȲᵡ⁄ ֻ℗ ȲⱢᴞА ẃф ȴӭ›ȲϮ

Ӕ ὑ ᾼ Ȳ ᶺ ҟ  Ϣ ᾼ ҭ ȲⱢ ’ 

 ᾼϯϚ҅ ֯ רּ ᾼ ϱכṓ ᾼЎֿᾧ Ȳ’ṎϮ ẘЛ ȴ 

 

 

8. Ϯ ȴA. ᵓӣ Ἤ ᾼῲ ȴB. ȳ  

 

A 

B 
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ϡ     Ἇ Ϯ צ ᾼ ▲  

Ϯ ╥ ᾼ Ӱᾬ ɎKeystone SpeciesɏȲḷὑ ᾼиӁ

ᶮ╥ч╣ Ӣ ᵡᾼ╓ ȴ   ╜ἈᴞӖ ד91 Ở═

   ֮ ᴩ ▲Ȳ ᴟЭדȲ   е ế  Ѭ Ἤи

ᵑᶙכϠ ếװ11 ᾼỗװ5 ṅȲשׁ ד ᾼ Ὠכ▲ ῶכ 1ȴ 

ῶ 1.    Ἇ Ϯ צ ᾼ ▲ ȴ 

Ԍד

(Ӗ )  
֤  ỗ ᴯ ӭ цכὨ 

93 
   е

   

    

е  

֯⇔ד ếҡ ▲ ᾼ

Ȳ ϯ ϛ

═ ֵᾼ иᵉȴ 

95 
   е

   

    

е  

Ϯ ᾼ ѿ ϛ ᾼ

ֵȲẔװ╥ҖЍӧ ֪ẔБ ứ

Ɫ ᾼ’ ᴖדצ ứᾼ

ȷᵀ⁮Ѝᾼӧȳϛ ▲ ѾБ

ѿ ẞϮ ᾼ ȴ 

98 
   е

   

    

е  

ếҡ ▲ ᾼ

ЛֽἏ Ȳ ᴂ ЀФῧᴏ ᾼ

ӢᾬᾼӢ׀ȴ 

99 
   е

   

    

е  

Ϯ ὑ ếҡ ⁮ȳҖЍ

Ϯ ᾼ ═ ϯ Ȳ

ҵȲҵẃᾬױ Фῧᴏ ֯ ᴂ

Ѐᾼ ȲѿцѬ ∂

Ӣ ᾼ Ꞌ ӢϚứᾼ

ȴⱢ Ϯ ᾼӘ

Ȳ  Ѭ Ἤ֯ 6ѣὑҡ
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’ṉ ᾼҖЍҏ ЀὍ☼ ц

כ ȴ 

100 
   е

   

    

е  

ҖЍӧ ֪Ѭ Ἤ☼Ὅ ᴖ

ҵȲẔ כצ ֢ ▲

ᾼ Ἇד═ Ȳ֯⁮Ѝ

ᾼẒ Ѿḥצ ᾼ

ȴ 

101 
   е

   

    

е  

ϢⱢ ֮ᾼ ṿ Ϯ

ᾼӢ׀═ ắẞ№ ȴ 

102 

ɦ   ᾘ

Ӣ ▲

ᵫɧ 

   

Ѭ Ἤ 

6 ѣᴟ 11 ѣᾼ ⇔Ӧ

ᴟᵅṼᶧᾼ›г иᵑ╥∂ғ

ȳҖЍȳᴫ ȳ ȳϱὭế⁮

ЍȲẔМ ϱὭ ȳ

Ɫ Ϛנּװ צ ᾼи

Ӂȴ 

104 

   е

ᾬ  

    

е  

ᾼ֮ ᾼ ѩἏדᵅȲ

ᵀ ᾼ ֮ Ɫצ Лю

ᾼ ȴ 

   ҖЍ

9

Ӣᾬֵ

ἤ  ▲ 

   

Ѭ Ἤ 

5 ѣᴟ 12 ѣᾼ ⇔Ӧ

ᴟᵅṼᶧᾼ›Х иᵑ╥ϱ

Ὥȳ ȳ∂ғ ȳҖЍếᴫ ȴ 

106 

ɦ  

Ӣᾬ

ֵ ἤ

▲ɧ 

   

Ѭ Ἤ 

ҡ ⁮ȳҖЍ ᾇ

оȲế ᾼ ⇔+ Ꞌṿ

ϱ вᾼἉ ԈЛᵓὑ

ᾼӢ׀ȴᵀȲᴫ ȳ∂ғ ȳ
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ϱὭȳ ⱢӐװ ▲М

ֵᾼ֮ ȴẔМȲ֯

ϱ צ 1 Ȳ ᴷḘ

֮Ҡ ẓכ ᾼ ᵜ ȴȴӑẃ֯

Ὅ☼ ֮’ṎϱȲ Ғ ֯

ᴫ ȳ∂ғ ế Ϯ

ᾼ’Ṏȴ 

107 

ɦ  

Ӣᾬ

ֵ ἤ

▲ɧ 

   

Ѭ Ἤ 

ҡ ⁮ȳҖЍ Ь ═

⇔ᾼᾇ ȴ9 ѣԌ֯ᴫ

вȲ2 ᴾѩ ϱсȲ

ᴷᴫ Ḙ ֮Ҡ ẓכ ᾼ ᵜ

ȴ 

108 

   е

   

    

е  

ếҡ ⁮ȳҖЍ Ϯ

֢ѣ ᾼ

ὑ ֝ד ᾼ ᵅ Ȳ⁯Є

ֵ֯ ᾼϡиПϚѿϯȴ 

ɦ  

Ӣᾬ

ֵ ἤ

▲ɧ 

   

Ѭ Ἤ 

ҡ ⁮ȳҖЍ ═ ắẞ

ᾇ ᾼ ȲῺϮדᾼ

Ь ═ᵅ ȴ∂ғ ếᴫ

ắẞѬ Ἤ Ὅ☼П Ȳ

ṿ вᾼ ד107

ϱсȴױҵȲ

ᾼ Ϸ  ϱсȴד107
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Ӑ Ἇ֝ ἤ ᾼ ▲ ᴩ ∟ כ 9ȳ 10ȴ Ὼד

  Ѭ Ἤế   е ᾼ ▲ Ȳ ᴖṕȲ⁮Ѝ ᾼ

юȲᴖ ᴂ Ѐ⁄╥ ᾼ֮ ȴѬ ἬῺϮדᾼ ▲ ӱȲ

вᾼҖЍȳ⁮Ѝȳ ȳ∂ғ ȳᴫ ȳϱὭế ϝ МȲ Ϡ

ế∂ғ ᾼ צ Ὑ ᾼ Ғ ҵȲẔ ֢ ═ Њ

⇔ᾼ оɎ 10ɏȴ 

  Ѭ ἬᴞӖ 89 ד Ởᵛ Ϯ ᴩϢЏ Ȳṳ Ἤ Ṏᾼ

ᴩὍ☼Ȳӭᾼ╥Ɫ Ғ ҵ ᾼ ȴ108דᾼ 4ѣԌȲ  Ѭ

Ἤὑ∂ғ Ὅ☼Ϡ 3 1-2 ᾼ ȲὍ☼ᾼכ ҠṓѬ Ἤế  

е ᾼ ▲ ὨꞋ ӱ∂ғ ᾼ ϱсᾼצ⇔ Ȳɲ Ὅ

☼ ∟ ᾼ Ьӑ ȴᴯ֯ ᴂ ЀẒ ᾼ∂ғ ế Ȳ108

ד ▲ вᾼ ⇔иᵑⱢⱢ 0.51 /m2ế 0.28 /m2ȲẔМ֯ 9 ѣ

ԌꞋ צ 1 ᾼ Ȳ֪ױ ᴷ ᴂ Ѐ ỴᾼḘ ֮Ҡ כ╥ ᵜ

ᾼ ȴ6ᴯ֯ Ḙ ᾼᴫ ▲ вȲ֪ắẞФῧᴏ иӁ═

П Ȳ ҏ юᾼ ᶮȴ6ⱢϠ ϚḔ Фῧᴏ ὑ

֮Ἤ ᾼ ȲӑẃҠ ứᴫ ϱȲФῧᴏ Ϥ– Л ᾼ֮

ᴩᾼ ▲ȴ ᾼϱὭ Ɫ ᾼ ֮ПϚȲ ᾼ

ṳЛЄȴϱὭ ҿ ẓצ Ὑ ᾼ ế ᴃȲ֪ᴖḆᵓὑ ᾼ

иӁȲ ȲϱὭױ ҿ ╥Ϛ ‍ ᴩ ế ▲ᾼ֮

ȴ 
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9.    е Ϯד П ▲ȴӐ ῶ… ᴕ   е

еӁП ▲ ᵫ ᴩ ȲṼḕד 5-10ѣ П ▲ ὨἬ ȴ7,9-15 

 

  

10.   Ѭ ἬῺϮדᾼϮ П ▲ȴӐ ῶ… ᴕ  Ѭ

ἬеӁП ▲ ᵫ ᴩ ȲṼḕד 5-10ѣ П ▲ ὨἬ ȴ6,18,19 

 

 

1 0 6 1 0 7 1 0 8

0 .0

0 .4

0 .8

1 .2

Ӗ

⇔

F
M
ӂ
Ѡ
е
ѐ
G

Җ Ѝ

⁮Ѝ

∂ғ

ᴫ

ϱὭ
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Ϯ     Ԛ ᾬ Ӣᾬֵ ἤ 

֮ …╓ Ỵ ᵅ ẞ П ᾼ ӻꜜ Ȳ╥ ֵ

ᾬ ѿⱢӢᾼ ȴ֮   Ỵᾼ Єѹ֮ᶮֵ оȲצᾇ ȳḘ ȳ

ȳỵ ֢ ֮ᶮȲ╝ ֮ צ ᾼӢᾬֵ ἤȲ ד 1996

Б ֵ ӢᾬцӢ ȴ2, 4,16, 18,21 ᾼᾇ ֮ ᵶ ᾼ

צ Ȳ╥ ᾬ М ᾼ ẃ ȲⱢױ ҺṎϠЄ ᾼἉ ᾬȴ

37ӦὑἉ ᾬ ἤЛЄѹӢ♄ҭ Ȳ֝ ֕ᾼ ắϩ Ȳ

ṷ ἤ ч╣ ֮֮ ᾼ оȲṿἉ ᾬֵ ἤכⱢϠӢ

ᾭ ᾼ╓ ȴ26֯ Ȳד102 Ԛ ֮ Ἤ ᾼӢᾬֵ ἤ ▲

ӱȲ∂ғ ẓצ דּ 31 51 63 ȷ ᴂ Ѐẓצ דּ 24 42 45 Ȳ⁮

Ѝẓצ דּ 30 46 60 ȷҖЍẓצ דּ 21 53 64 Ȳᴫ ẓצ דּ 32

49 59 ȷϱὭẓצ דּ 6 122 158 Ȳ ẓצ דּ 64 101 132 

ȴ16ױҵȲᵦ ֯ Ϸד108 Ԛ ֮ ᴩἉ ᾬᾼֵ ἤ

▲Ȳ Ὠ ӱ ᾬ  Ṝ ȳ 40 דּ 23  ȳ 25 דּ 13 

Ṝ ȳ 1 דּ 1  Ṝ ᾬ  1 ּ1 ד ȳ ῒ ᾬ  ȳ 10 דּ 9

ᾬ ֵѪ ȳ 29 דּ 23  ᶮ ᾬ ȳ╦ ᾬ  1 ּדȴ6 
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ҳ  Ϯ ԝϤ ֚ᾬ  

ᴞ ’ Ɏ IUCNɏὑ הӔד 108 Ϯ ԝϤ ֚ᾬ

ɎEndangered speciesɏȴ ԓכ Ϯ ≡ ϯ ᾼ ҳצ֪ ȸɎϚɏ

֮ắẞ Ἠ ҷȷɎϡɏ ⇔ ȲᵂⱢ ӣế ᴨ ᴨ ȷɎϮɏ

◦ệᶃếᴁ╬ȷɎҳɏ ѽ ’ цצ ᾼ’Ṏ ȴ 

ҟȲ   ∟ ᾼ ╥Ϯ ᵜế  כ ᾼ ֮Ȳᴖ֯

Ѭ ∂∟Ȳ ᾼᾇ ֮ БכⱢѬᾇ∂ ȲϷ כ ֮ ᾼ

ȴױҵȲ ῏֯Ὼדᾼ ▲Ϸ Ȳ֪ Ỵ Б ᾼ ϯ

Ϡ 90˖ѿϱȴӭ›ȲМ Є ếѡӐȲꞋѿ ӴᾎᾼѠהȲ∂Ӵצ ᾼ

’ṎцӘ Ȳ ’Ϯ ᾼ ế ֮ ᶔ ᾼ’ ế’Ṏȴ31 

ЭȲ֢ Ɫ ᾼ’ṎЏᵂȲ֯╜ ϱ ậϠֵ ╟ȲẂֽ

’Ṏ ᾼ ứȳ Ὅ☼ȳ ṎếӴᾎ ȴⱢҒ ϱ ╜ ᾼ ứế

Ȳּד ҏ∂ Ȳ ạứ оᾼ ế ֮ ╓іȲѿҒ ∂Ӵ

  ᾼ ȴױҵȲ еӖּד ᾼ ế ῂ ᾼ

иṹȲ ҒӖ ȳ ◦Ӣ ֻ῏ếᶳЏ ᾼ’Ṏ♄ ҵȲϷ

֮ сԓ Ϯ ᾼ’Ṏ דּ ȴ 
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Х  ▲ 

ȳϮ ɦ ▲ɧ 

  Ѭ ἬῺХדᾼ ▲Ꞌᴯὑ֝דЄЊᾼ вȲ֪ᴖ ѿ

Ϡ ֢ ᾼиӁ ᾓȴ֪ױȲӐ ᾼ ▲Ϟ  ₨ П∂

ғ ȳ Ȳ Ḙ Пᴫ ц ПϱὭ ҳ П иӁ ᴩ

▲Ȳ ▲ ῏ѿ ᴩṛɎ Walk-throughɏ ᴩ Ȳ ∟Ӵ

ᵛὁ נּ ȴӐ ▲ ᾼ ȳ ếиӁᴯ ᴩиέ ȴ

▲ Ὠѿ ᵘϩ ῶӱȲױⱢ ▲ Ɏ ⇔)ᾼѩ ȴ 

Ϛ Ȳᴞ 3ѣ ╥  щ Ở֫ ᾼ ẘȲױ ȲϮ ҏ

ḥὑ  ᾼ ֮ῶϱȴᵓӣᴩ П APPȳ ѱ П GPS

ế ᾼ ӣȲ ▲ Ὠ ӱϠҳ ϱȲ иӁ ᾼ֮

ế ế Ɏ  4ɏȴ֢֮ П ▲ Ԛ 1165

ɎװɏȲױҵȲ֢ ꞋҠ ẞ иӁ Ɫ Мᾼ ȴⱢϠ ֢

  ᾼ ȲӐ ▲ ὨⱢ∟ ᾼɦּז ▲ɧ ẁ

ϠẓҠ ἤᾼ ᴕṼ ȴ 

 

֢ ▲ Ὠиέֽϯȸ 

Ϛȳᴫ  

Ӗ ד109 3ѣȳ5ѣế 6ѣԚ 374 Ȳ ֽϯȸ2

ẞ 10 ȳ3 ẞ 76 ȳ4 ẞ 32 ȳ5 ẞ 29 ȳ6

ẞ 66 ȳ7 ẞ 119 ȳ8 ẞ 40 ȳ9 ẞ 2 ȴẔ

МȲѿ 7 ֵȲᴾӐ Ἤ ᾼ 31.18%ȳẔװⱢ

3 ȲᴾӐ Ἤ ᾼ 20.32%ȴᴫ ᾼ Ɏ ˍᵘ

ϩ ɏⱢ 58 ȴ 
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ϡȳ  

Ӗ ד109 3ѣȳ5ѣế 6ѣԚ 348 Ȳ ֽϯȸ2

ẞ 10 ȳ3 ẞ 23 ȳ4 ẞ 20 ȳ5 ẞ 44 ȳ6

ẞ 61 ȳ7 ẞ 137 ȳ8 ẞ 28 ȳ9 ẞ 19 ȳ9+

ẞ 6 ȴẔМȲѿ 7 ֵȲᴾӐ Ἤ ᾼ

39.37%ȳẔװⱢ 6 ȲᴾӐ Ἤ ᾼ 17.53%ȴ ᾼ

Ɏ ˍᵘϩ ɏⱢ 56 ȴ 

 

ϮȳϱὭ 

Ӗ ד109 5ѣế 6ѣԚ 386 Ȳ ֽϯȸ3 ẞ

3 ȳ4 ẞ 26 ȳ5 ẞ 57 ȳ6 ẞ 29 ȳ7 ẞ

170 ȳ8 ẞ 93 ȳ9 ẞ 7 ȳ9+ ẞ 1 ȴẔМȲѿ 7

ȲֵP Ӑ Ἤ ᾼ 44.04%ȳẔװⱢ 8 Ȳ

ᴾӐ Ἤ ᾼ 24.09%ȴϱὭᾼ Ɏ ˍᵘϩ ɏⱢ 73

ȴ 

 

ҳȳ∂ғ  

Ӗ 109 ד 9 ѣԚ 57 Ȳ ֽϯȸ  2 ẞ 22

ȳ3 ẞ 18 ȳ4 ẞ 3 ȳ5 ẞ 14 ȴẔМȲѿ 2

ֵȲᴾӐ Ἤ ᾼ 38.60%ȳẔװⱢ 3 Ȳᴾ

Ӑ Ἤ ᾼ 31.58%ȴ∂ғ ᾼ Ɏ ˍᵘϩ ɏⱢ 23

ȴ 
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ȳ∂Ӵ ứ ▲ПѠᾎ 

   ᾼ  Ȳ╥ Ϯ ’Ṏ╜ ᾼЏᵂ ӭПϚȴⱢ

ṅשӭᾼȲӐׁױכ о ҟ ▲Ἤ ắẞᾼ ạȲẂֽ ▲ Л

Ṝѹ ὑ Мȳ֮ Ҡ Л֯ иӁП ȴ ᴕϠ ῏Ἤ∂ П ▲ᾎȲ

42Ӑװứ ▲ḟứ ӣɦּז ɧ ▲ᾎ ᴩ ᵂȴ ԒȲ ▲∂ғ

ȳ Ȳᴫ цϱὭ ҳ Ἤ ῀П иӁȲᶺ ԛᵓӣ

GPSứᴯế Ȳ֢֯ ᾼ ϱ Ӵ 5  ⇔Ɫ 100е

ѐȳἒדױ 50еѐᾼּז ȴẔװȲּז ᾼẒ ֢Ϛеѐ в╥

ᾼ ▲ Ȳ֪ױ Ϛ ᾼ ▲ ֥ Ɫ 1000 m2Ɏ ᴫ ᾼ ▲ Ҭ

צ 800 m2Ȳ֪ⱢῺỴᾼ 1ế 2 זּ ắẞЄ ᾇᾼ ạȲ ⇔֢Ҭ

צ 50еѐɏȴ֢ Пּז GPSᴯ ֽῶ 2ȴ109ד 7-8ѣ ᾼ ▲

Ὠ ӱȲ֥ ֢֮ П ▲Ԛ 726 ȴẔМȲѿװ

ᾼ Ȳ ᾼӂᶁ ⇔Ɫ 0.227 ˍm2ȲẔ ṼᶧⱢϱὭ 0.054

ˍm2ȳᴫ 0.051 ˍm2ếȳ∂ғ 0.042 ˍm2ȴ ֢ 7-8ѣ

ᾼ ế Ȳѿ ⱢẂȸ֯ 7 ѣԌ Ȳּ֢ז Мѿ 4ȳ5

ᴾѩ ȲᴖẞϠ 8ѣи⁄╥ 5ȳ6 ᴾѩ Ȳ֪ױҠ ◕ Ҡ

╥ 4ȳ5 ᾼ כ ◕ȴ ᾼ ▲ ὨȲֽ ȳ

ȳ ▲ ᾼѬѝȳἉ ▲ ᶮ   5ȴ 

֢ ▲П Ὠֽϯȸ 

 

Ϛȳ∂ғ   

▲ Ԛ 84 Ȳװ ֽϯȸ2 ẞ 5 ȳ3

ẞ 3 ȳ4 ẞ 48 ȳ5 ẞ 22 ȳ6 ẞ 5 ȳ7

ẞ 1 ȴẔМȲ7ѣԌѿ 4 ֵȲᴾӐ Ἤ ᾼ

51.19%ȳẔװⱢ 5 ȷ8 ѣԌѿ 5 ֵȲᴾӐ Ἤ

ᾼ 8.33%ȳẔװⱢ 2ȳ4 ȴ ᾼӂᶁ ⇔Ɫ 0.042 ˍm2ȴ 
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ϡȳ  

▲ Ԛ 453 Ȳװ ֽϯȸ2 ẞ 2 ȳ3

ẞ 11 ȳ4 ẞ 108 ȳ5 ẞ 140 ȳ6 ẞ 119 ȳ

7 ẞ 63 ȳ8 ẞ 10 ȴẔМȲ7ѣԌѿ 4 ֵȲ

ᴾӐ Ἤ ᾼ 22.30%ȳẔװⱢ 5 ȷ8ѣԌѿ 5

ֵȲᴾӐ Ἤ ᾼ 22.08%ȳẔװⱢ 6 ȴ

ᾼӂᶁ ⇔Ɫ 0.227 ˍm2ȴ 

 

Ϯȳᴫ  

▲ Ԛ 82 Ȳװ ֽϯȸ2 ẞ 12 ȳ3

ẞ 3 ȳ4 ẞ 40 ȳ5 ẞ 21 ȳ6 ẞ 4 ȳ7

ẞ 2 ȴẔМȲ7ѣԌѿ 4 ֵȲᴾӐ Ἤ

ᾼ 37.80%ȳẔװⱢ 5 ȷ8ѣԌѿ 5 ֵȲᴾӐ Ἤ

ᾼ 19.51%ȳẔװⱢ 2 ȴ ᾼӂᶁ ⇔Ɫ 0.051 ˍm2ȴ 

 

ҳȳϱὭ 

▲ Ԛ 107 Ȳװ ֽϯȸ 3 ẞ 1 ȳ4

ẞ 19 ȳ5 ẞ 31 ȳ6 ẞ 32 ȳ7 ẞ 28 ȳ8

ẞ 6 ȴẔМȲ7ѣԌѿ 4 ֵȲᴾӐ Ἤ

ᾼ 17.76%ȳẔװⱢ 5 ȷ8ѣԌѿ 6 ֵȲᴾӐ

Ἤ ᾼ 22.43%ȳẔװⱢ 5 ȴ ᾼӂᶁ ⇔Ɫ 0.054 ˍ

m2ȴ 
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ȳϮ ᵜ ▲ 

Ӣ ᾼᴞ Ϥ Ԋ כ ᵜἬ ᾼ ᵜ ȴѬ Ἤ֯ ד102

ế 104 ỗד ῏ ᴩכ ᵜ ᾼ ▲Ȳᵀ ▲ Ὠ

ȴ16,17 ᴖȲ 18ếᵦ 6иᵑὑ 106 ế 108 ᾼד ▲ ӱȲ

ᾼ ӢᾼϚ Ȳ֪ױȲᶺ ԝⱢ ᵜ

ᾼ ▲֮ ȴ 

Ϯ ᵜᾼủ ᾼדḕ֯פּ 4-9 ѣԌȲḕ ῴϚȳϫХѡ Ȳ

כ ֯Ỵ ᶙכӻ ∟Ȳ ắ ᵜ ὑ ϯᾼḘ Мȴ ẃᴫṸᾼ

ṅשׁ ȲᴯὑḘђאᾼϚ ỴϱȲ֯ ᾼד105 4-7ѣ ȲӪщᾼ

вȲԚ צ 16 כ ϱỴ ᵜᾼּנ ȴ36ױҵȲ֯ѡӐϷ ῶϠ ᴿᾼׁשṅ

ὨȲ30 ӱϮ Ϸ ֯ѡ ᴩӻ ế ᵜҵȴ֪ױȲⱢ ϚḔ

Ỵ╥ᵡⱢϮ ᾼ ᵜ Ȳ֯ ᾼד109 5 ѣᴟ 9 ѣ ȲԚ

5 ѣȲᶺ ὑḕѣ ῴϚȳϫХѡ ›∟ѡ ѡȴ ▲Џᵂ☼

ֽϯȸ › 1Њ Ȳ ῏ Ở֯ ϱṥ Ȳѿ ╥ᵡצӕ

┤ ḘἬ Ӣᾼ ᶮ ᾍȴϚӎ ᾍȲ ῏ ֯ ᾚ Ӣ Ϥ Ȳיּ

ѿ ᵜ֮ ȴ 

װױ ▲Ɫ נּװ ╥Ϯ ᾼ ᵜ Ȳ ▲ Ԛ

Ϡ 5 ֯Ḙ ┤Ḙ ᵜᾼכ Ȳиᵑ֯ 5ѣԌᾼ 1 Ȳ6ѣԌᾼ 2 ế 7ѣ

Ԍᾼ 2 Ɏ  6ɏȴṼ ᾭ ᾍἬ֯Пᴯ Ȳכ ᵜᾼᴯ

ϯּפ 5 ᴟ 9 еѐᾼ֮ѠȲṳѹ ҏ и᷅ ᵜȴ ᵜᾼ פּ Ẓ Њ

ҿҢȲṳ ἏЄ Ѡ֣ ȴ ∟ᾼ ᵜ֮ ȲḘ ֮ϱṳЛ

ϯԉᴶᾼ Ἠ П ȲⱢ ᵍ ᵜᾼ ṎȲ МҬ ֮ П Ȳ

ᴖӑ ┤ ᵜᾼ Ȳ֪ױ ᾎᴷ ᵜᾼ ȴ Ȳ Ɫ  

Ϯ ᾼӘ ẁ ᾼּד ȴ 
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ȳ ▲П  

 ▲ᾼӭ ╥ ▲֮ ếѠᾎᾼ ӣἤ ᴩ ᴷȴ ԒȲ ᴩ

ṛɎ Walk-throughɏᾼ ▲ᾎṳ ֥֮ Ȳᶺ ӴϠ ₨ П∂ғ

ȳ Ȳ Ḙ Пᴫ ц ПϱὭ ҳ ϱᾼ иӁ₤ Ɏᵛ

ɏȴ Ȳ֢֯ иӁ Ɫ ᾼ Ȳ ứ 5 ѹ Ỵ

ӂᴩᾼּז ȴẔ ▲ Ὠ ӱȲЄ иᾼּז Ꞌצ ᾼиӁȲ

▲П ὨדῺȲ֪ױȲ ӣױứ ▲ПѠᾎᵂⱢׁשṅ ᾼ ế

‍ ֥ȴ ∟Ȳ ᾼᾇ ֮ Ϡẓצ ᾼ

ҵȲẔ  ῺᾼḘ Ḇ╥כ ᾼ ᵜ ȴ 
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Ϯ ȳ ׁשṅѠᾎ ☼  

Ϛ ȳ    ▲ȳ ֮ Ἁ Ӣᾬ ▲ 

 

ȳ ▲֮  

Ṽ ▲МἬ∂Ӵᾼּז ứ ▲ᾎȲӐ ═ ∂ғ ȳ Ȳ

ᴫ цϱὭ ҳ ᾼ ᴩ ȳ ֮ Ἁ

ᾬֵ ἤ ▲ȴ֢ זּ֢ ᴕ ᴯᵿֽῶ 2Ἤӱȴ 

 

ȳ вҳ ▲ 

Ӑ ד109 9ѣᴟ ד 5ѣȲԚ 9 ѣ ҳ ᴩ

▲ȴḕװ ▲ᾼ ׄ ֯МȳЄ ȲṳṼủ ᴄῶ Ȳ ▲Џ

ᵂ ֯ › 3 Њ ᴟ ∟ 2 Њ в ᴩȴ ᴩ ▲ Ȳ ᾘּז

Ẓ ֢ 1 еѐᾼ в Ȳ ∟Ȳѿ ѐ ֢ П ӧ

Ȳṳὑᶙנּכ ∟Ӵᵛ ֮Ὅ☼ȴᴖ ֮ѬѝȳἉ ▲⁄ѿѬ

Ѭ П ⇔ȳ ⇔ѿцἉ ⇔ȳpH ȴӐװ ▲П и

ᾎȲ… Ӣ⁞כ 3Пи ᾎ иέȴ 
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ῶ 2.  ֢ זּ֢ ᴕ ᴯᵿ 

 

 

זּ

 

  

⇔ ⇔ ⇔ ⇔ 

∂ғ  

L1 24°25'35.95"N 118°18'16.83"E 24°25'37.04"N 118°18'20.07"E 

L2 24°25'37.44"N 118°18'15.99"E 24°25'38.55"N 118°18'19.43"E 

L3 24°25'38.95"N 118°18'15.31"E 24°25'40.07"N 118°18'18.67"E 

L4 24°25'40.47"N 118°18'14.62"E 24°25'41.54"N 118°18'17.95"E 

L5 24°25'41.98"N 118°18'14.03"E 24°25'43.06"N 118°18'17.36"E 

 

L1 24°25'53.89"N 118°18'30.76"E 24°25'57.09"N 118°18'31.08"E 

L2 24°25'53.94"N 118°18'28.92"E 24°25'57.17"N 118°18'29.20"E 

L3 24°25'54.02"N 118°18'27.14"E 24°25'57.25"N 118°18'27.44"E 

L4 24°25'54.05"N 118°18'25.25"E 24°25'57.29"N 118°18'25.52"E 

L5 24°25'54.09"N 118°18'23.34"E 24°25'57.33"N 118°18'23.61"E 

ᴫ  

L1 24°30'8.15"N 118°23'36.97"E 24°30'9.87"N 118°23'37.07"E 

L2 24°30'7.31"N 118°23'35.04"E 24°30'8.93"N 118°23'35.15"E 

L3 24°30'5.12"N 118°23'31.18"E 24°30'8.38"N 118°23'31.46"E 

L4 24°30'5.28"N 118°23'29.34"E 24°30'8.52"N 118°23'29.55"E 

L5 24°30'5.44"N 118°23'27.51"E 24°30'8.67"N 118°23'27.71"E 

ϱὭ 

L1 24°25'37.07"N 118°13'27.51"E 24°25'38.88"N 118°13'30.45"E 

L2 24°25'38.31"N 118°13'26.59"E 24°25'40.06"N 118°13'29.53"E 

L3 24°25'39.47"N 118°13'25.61"E 24°25'41.29"N 118°13'28.55"E 

L4 24°25'40.75"N 118°13'24.58"E 24°25'42.57"N 118°13'27.53"E 

L5 24°25'42.09"N 118°13'23.55"E 24°25'43.90"N 118°13'26.51"E 
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ȳ Ԛ ᾬӢᾬֵ ἤѿц ֮Ἁ ▲ 

Ԛ ᾬֵ ἤѿц ֮Ἁ ▲ׄ ὑ ד109 9ѣԌ ᴩȲ

Ԛ ȴԚװ1 ᾬֵ ἤ ▲Ҕ╗ᾬ ứế Ȳᴖ ֮Ἁ

▲⁄Ҕ╗Ϡ ֮Ἁ ᵶѬ ȳ צцכ иέȴ 

 

ȳἉ иέ 

Ἁ иέҠ ֮ᾼ оȲӣѿ ПиӁП ᶮȴӐ ▲

╥ѿв 3cmȳ  5cm ᵌϩ ᴩἉ ᾼ Ȳ МȲḕ זּ Ԛ и

Ϯ Ȳḕ ן 2 ᾼЁ Ȳ1 ӣ ⱢиέἉ ЄЊɎɛmɏȳ 

ᾇ Ёᵶ Ɏ˖ɏế … ȷҫ 1 ⁄ӣᵂᵶѬ Ɏ˖ɏếצ иέӣ ȴ

Ϛ ֥ Ԛ 30 ȴ 

 

ɎϚɏ ᵶѬ  

Ԓ ѿ 105 °C  1 Њ ∟ ᴟ вᵐ⁯ᴟю 45 и Ȳ

ậᵐ⁯∟ᾼⱶ (m0)∟∕ӣȴ Ȳ Ё Ӑ Ϥ МȲ

вᵶЁ ӐПҒ (m1)ȴ ∟Ȳ Ё ȳ ц Ὅ

Ϥ МȲѿ 60°C ᴟ⌡ Ȳm ⁯∟ вᵶ ∟Ё ПҒ

(m2)ȴ Ἁ ӐᵶѬ Ѡᾎ ᴕᴞ Penn and Brockmann38 

 

Ѭиᵶ еהȸWH2OɎ˖ɏ=ɖɎ ɏ-Ɏ ɏɗ/Ɏ ɏɗx100˖ 

           =ɖ(m1-m2)/(m1-m0)ɗx100  

 

m0ȸᵶ Ὲ (g) ; m1ȸᵶ цᵶѬЁ (g); m2ȸᵶ

ц ₇ (g) 
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ɎϡɏἉ   

Ӧὑ Ἁ ᵶѬ Ȳ֪ױ ᾎ ᴩ и ȴ Ἁ ӐṼ

ᶧӣ ӭⱢ 1.00ȳ0.50ȳ0.25ȳ0.125 ц 0.0625 ᴏ(mm)ᾼ Ṇԝ

Ȳן ֢ вПḘ ὑБ῀ (Wp)ᾼ ϱȲὍϤ 60°C в

ᴟ⌡ Ȳ ṳל  Wp ֢ вḘ ȲṼᶧⱢ W1.00ȳW0.50ȳ

W0.25ȳW0.125ȳW0.063ȴן Њὑ 0.063 ᴏ(mm)ᾼ и ὑ 1000 

с(ml)ᾼ МҒѬ ═ Ɫ 1000 с(ml) ᴩḛ Ȳṳѿứ ᵮ ᾎ

ᴩиέȴ22ḛ иϮ ◕ȸ  

ԒȲ҉иᶁл  1000 с(ml) ṿ ᶁлиӁ֯ѬМȲӴᵛѿ

ứ ᵮ ὑ ϯ 20 еи(cm) ᵮậ Ԛ 20 с(ml)ȲѿṶԒ

ӣ 60°C (Wp1)ȳэ Ɫ 1.2 ᴏ(ɛm)ᾼⱶ Ἴ

Ȳױ Ἤ ЄЊЮὑ 0.0156 ᴟ 0.063 ᴏ(mm)П ȴἼ

∟ ֝ ֯ 60°C в ᴟ⌡ Ȳ ױ (W1)ȴ  

Ȳԛ҉иᶁл  1000 с(ml) ṿ ᶁлиӁ֯ МȲ

 7 и ȲӴᵛѿứ∟הּ 44 ᵮ ὑ ϯ 10 еи(cm) ᵮậ

Ԛ 20 с(ml)ȲѿṶԒӣ 60°C (Wp2)ȳэ Ɫ 1.2 ᴏ

(ɛm)ᾼⱶ Ἴ Ȳױ Ἤ ЄЊЮὑ  0.0039 ᴟ 

0.0156 ᴏ(mm)П ȴἼ ∟ ֝ ֯ 60°C в ᴟ⌡ Ȳ

ױ (W2)ȴ  

∟Ȳԛ҉иᶁл  1000 с(ml) ṿ ᶁлиӁ֯ МȲ

 2 Њ 3 и∟ȲӴᵛѿứ ᵮ ὑ ϯ 10 еи(cm) ᵮậ

Ԛ 20 с(ml)ȲѿṶԒӣ 60°C (Wp3)ȳэ Ɫ 0.47 ᴏ

(ɛm)ᾼⱶ Ἴ Ȳױ Ἤ ЄЊЮὑ  0.0012 ᴟ 

0.0039 ᴏ(mm)П ȴἼ ∟ ֝ ֯ 60°C в ᴟ⌡ Ȳ

ױ (W3)ȴ  

ЄЊЮὑ 0.0012 ᴟ 0.0039 ᴏ(mm)П Ȳ 

е(1)הȸ (W3-Wp3)×50=TW3  
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ЄЊЮὑ 0.0039 ᴟ 0.0156 ᴏ(mm)П Ȳ 

е(2)הȸ (W2-Wp2)×50-TW3=TW2  

ЄЊЮὑ 0.0156 ᴟ 0.063 ᴏ(mm)П Ȳ 

е(3)הȸ (W1-Wp1)×50-TW3ïTW2=TW1  

Ӧϱ ѠהҠ ֢ ᾼ иᵑⱢȸ W1.00ȳW0.50ȳW0.25ȳW0.125ȳ

W0.0625ȳTW1ȳTW2 ц TW3Ȳ Ҡ ᾇ Ёᾼᴍиѩᵶ (Silt/Clay

˖)Ȳ 

е(4)הȸ  

Silt/Clay%=(TW1+TW2+TW3)×100%/ 

Ɏὡ1.00+ὡ0.50+ὡ0.25+ὡ0.125:ὡ0.063+Ὕὡ1+Ὕὡ2+Ὕὡɏ  

 1.00 ᴟ 0.0012 ᴏ(mm) ЄЊȲ phi(ū)ѐ⇔Ȳ כ Ѡה 

е(5)הȸ ū=īὰέὫ2 ЄЊ (άά) 

Ṽױ П phi(ū)֢ и Ἤᴾᾇ П ( )ᾼ ᴍиѩȲ

ҏפ ȴӦ М ậ 95˖ȳ84˖ȳ50˖ȳ16˖ȳ5˖ᾼ phi(ū)иᵑ

Ɫ ū95ȳū84ȳū50ȳū16ȳū5Ȳᵓӣϱ Ἤ Ḗ ЄЊɎgrain 

sizeɏế … Ɏsorting coefficientɏȴ20,22,25 

 

ɎϮɏ צ (TOC)ȳצ (TN) 

  Ӑ ѿɦ ʟּמҵ ứᾎɧ ᴩȴ ԒȲ ∟ᾼЁ Ғ 1Nᾼ

HClҟ Ȳ о ᾼ Ӑԛѿᵐ ȴП∟Ȳѿ /

₇Ȳ Ӣᾼ ᴩи ế ȴ Ҡ Ἁ М צ

ɎTOCɏцצ ɎTNɏПᵶ ȴױ ӭ ӦӐ Ầ֝ѻ═ϢПϚȲ

ᴂ ЂẦᵗᶙכȴ  

 

Ɏҳɏ Ԛ ᾬ ▲ 

Ɫ ϚḔ Ԛ ПӢᾬדȲ֯ḕ זּ ϱ ᵛ┤ Ϛ ЄЊⱢ

33cm x 33cm ▐ȳ ⇔ 3-5cmᾼἉ Ȳ ᴩ Ԛ ᾬ



29 

 

ֵ ἤᾼ ▲ЏᵂȴӐ ӭᾼ ᴩ ╥֯ 9ѣԌȲԚ ȴװ1 ȲԒ

ẞᾼἉᾇѿ ӭⱢ 0.5mmэ ᾼ ᴩῴḔ ȲỮ ֯ вᾼἉᾇ

цӢᾬ ₇ ᾚὑᵶצ ᾼ ѬвȲ∕ 3-4 Њ ԛѿ 95% Ệứȳ

∟ȴ׀’ Ȳᵓӣ ᴩ╚ ȳи ȳ ứц ᾼЏᵂȴ ∟

Ἤ ПԚ ᾬᾼ ế ᴩӢᾬֵ ἤ оиέȴ 

Ӣᾬֵ ἤ╓ Ҡ Ӧ ᾼ ה ᴖ о֢כ ╓ Ȳ Ӧ╓ ᾼ

Ȳ ẞ ⅎ ᾼ ᴷȲ ѿ ᴩֵ ѩ ȳἨ Ὲᾼ о ᴩ

ȴ1 ṷ оӣẃ Ӣᾬֵ ἤ ᾓᾼЏẓȲϚ ПⱢὼ ⇔╓

(diversity index)ȴӐ ▲ѿ Ɫׁשṅ῏Ἤṿӣᾼ Shannon ╓ ᴩ ои

έȴ 

a. ὼ ⇔╓  Diversity Index ( Hǋ )  

Ɫѩ ֝Ϛ֮ ֯Л֝ ϱᾼ оȲἨ֯֝Ϛ Л֮֝

Ӣᾬ Пכ ȲӐׁשṅѿ ṓП Shannonôs index ╓ ẃᴷ Ȳ41 ╓

Ϟ ᾛ ӣὑᾬ ֵ ἤПиέׁשṅȲẔеֽהϯ:  

         Hǋ ʦʟ ÌÎ   

МȲni =  i ӢᾬПה ; N = Ἤצᾬ ȷ͍ʦ ֮вᾼἬצᾬ

ȴHǋ ЄȲ⁄҅ῶֵ ἤ ȲчП⁄ ᵅȴ 

b. ᶁл⇔╓  Evenness Index ( Jǋ )  

  ᶁл⇔╓ …ӣѿῶӱ МḕϚᾬ ᾼ ӭ П╓ Ȳ М֢

ᾬ ӭ Ὼ῏ȲẔᾬד ᶁл⇔ ȴẔ еֽהϯ: 39 

               Jǋ = Hǋ / lnSȲ 

МȲHǋ = ὼה ⇔╓ ȲS = ֮вᾼἬצᾬ Ȳᶁл⇔╓ ȲῶӱӢᾬ

֢֯ ᾼ иӁ ᶁлȴ 

c. ⇔╓  Richness Index ( d )  
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ᾬ ⇔╓ ч╣ᾬ ӭᾼֵ Ȳᾬ ӭ ֵȲ ⇔ ЄȲ⁄ᾬ ֵ

ἤ ȴẔ еֽהϯ:  d = (S-1) / lnNȲ 

ᾬצМȲN = Ἤה ȲS = ֮вᾼἬצᾬ ȴѿϱ ṷ Ӣᾬ

ֵ ἤᾼӢ ὼ ⇔╓ Ȳ╥Ӧ Мᾼ Ἤ ȲҠѿчכ

ᾼ ἤцғ ȲצᵗὑӐׁשṅҟ ֢ Ἁ ᾬ ᾼֵכ ἤ

֢ ᾼ ứ⇔ȴ  

ԃȳ   ҖЍ Ϯ иӁ ▲ 

   ҡ ᴫҖ ╥ԓ Ϛᾼ ’Ṏ ȲᴞӖ 89 Ӵѿכד

ẃȲ   Ѭ Ἤ═ ϢЏ Ȳֵ װ ṎᾼЊ ᴩὍ☼ ṎȲ

ѿ Ғ ᾼ ȴᵀȲӦὑ ȲЊ ᾼ ▲ ѿ

ч╣ иӁᾼ ᾓȲ֪ױӐ ϠҖЍ ᾼ ▲ȴ ▲ ῏

ѿ ᴩṛɎ Walk-throughɏ ᴩ ▲Ȳὁ נּ ϯ ᾼ ȳ ếиӁ

ᴯ ȴӐ ▲ Ὠѿ ᵘϩ ῶӱȲv ▲ נּ ᾼ Ɏ

⇔ɏᾼѩ ȴ 

ȳ иέ 

  Ӑׁשṅᵓӣ ӫ ד … ɎSpearmanôs rank correlation 

coefficientɏếѻכииέɎPrincipal components analysisȲPCAɏȲиέ

⇔ 10 ֪ІɎ Ѭ ⇔ế ⇔ȳἉ ᾼ pHȳЁ ȳᵶѬ ȳ ᾇ

Ёᵶ ȳ М ȳ … ȳ צ ếצ ɏ ᾼדФ …ȴP<0.05

иέП ἤȴ 

 

ϡ ȳ ∂Ӵ֮֯ ▲ᶳЏ ế Ϯ ’Ṏ 

Ӑ Ɫ о  Є ֥ᵂȲ Є ῂ ԉȲ Ṏ ֮֯

ᾼЄ ӢȴӐ ֥֢Ѡ ϢЂȲ ϤṆ ἤᾼ Ӣ
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▲ѠᾎȲ ֮֯ᶳЏ ȲṳѿױẦᵗц   МЊ ֮ ᴩ

Ϯ ’ṎП ȴ 

 

Ϯ ȳ Џᵂ ᴩ ⇔ц  

ϚȳӐ Џᵂ ᴞḟ ѡ ᴟӖ ד110 6ѣ 30ѡȲ ֢Џᵂ ӭ

ứᾼ ⇔ Џᵂ ⇔ӡ ֽϯῶἬӱȴ 

ῶ 3. Џᵂ ⇔ӡ ῶ 

 9ѣ 10ѣ 11ѣ 12ѣ 1ѣ 2ѣ 3ѣ 4ѣ 5ѣ 6ѣ 

ȳиέ ד ▲            

▲ᶳЏ            

▲           

֮Ѭѝ ▲           

Ἁ ᾬ            

Ἁ ᾬ 

Ӣᾬֵ иέ 

          

Ἁ            

Ἁ צ иέ           

Ἁ иέ           

Ἁ ᵶѬ            

Мˍ Ӓ ᵫ           

ӻ ᵫц            

ᾃȸȸ ᶙכ 

ϡȳ  

ɎϚɏϠ   ד ֮ ȳ цԚ ᾬֵ ἤП оȴ 

Ɏϡɏἵ ῂ ᶳЏԚ֝ ▲ȲכⱢ ◦Ӣ ▲Пҵ Ầϩ ᴴȴ 

ɎϮɏ ▲ Ὠ Ɫ ╜ ц ’Ṏ ẁּד ẓП ᴕȴ 
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ҳ  ▲ Ὠ 

Ϛ     Ϯ ế Ѭѝ֪І ▲ 

Ӑװ ▲ ὑӖ ד109 9ᴟ ד110 5ѣȲṳ ѿּז ᴩứ

▲Ȳ ▲П֮ ╥Ṽ Ϯ иӁ Ἤ Ȳ֢ П ▲

GPSᴯ ῶϚȴ ▲ Ȳ֢ Ԛ ӴХ זּ ɎL1ʟL5ɏȲѿ

L1Ɫ ῺᾇḘӻꜜ ȲL5⁄ L1ד פּ 200еѐ ȴӐ ᾼ ▲֮ Ɫ

∂ғ ȳ ȳᴫ ếϱὭ ҳ ȴ ▲ Ὠ ӱȲ֢֮ П

▲ Ԛ 1161 ȳ֢װ ᾼ ֯Лּ֝ז ϱᾼиӁếѬѝȳἉ

▲ ᶮɎῶ 8ʟῶ 16ɏȴ 

 

֢ ▲П Ὠиέֽϯȸ 

ȳ ▲ 

Ϛȳ ∂ғ   

▲ Ԛ 57 Ɏῶ 17Ȳ 25ɏȲ ֽϯȸ2

ẞ 15 ȳ3 ẞ 16 ȳ4 ẞ 9 ȳ5 ẞ 6 ȳ6 ẞ

1 ȳ7 ẞ 9 ȳ8 ẞ 1 ȴẔМȲѿ 3 ֵȲᴾ

Ӑ Ἤ ᾼ 28.07%ȳẔװⱢ 2 ȲᴾӐ Ἤ

ᾼ 26.32%ȴ ѿ ד110 5ѣԌᾼ ▲Ἤ ẞᾼ ֵȲⱢ

22 Ȳᴖ ю⁄Ɫ 110 ד 1ȳ5 ѣԌȲ֪Ꞌ ȴẔМȲ ӂᶁ ⇔Ɫ

0.006±0.009Ɏ ˍm2ɏȴ 
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ϡȳ  

▲ Ԛ 741 Ɏῶ 17Ȳ 26ɏȲ ֽϯȸ2

ẞ 27 ȳ3 ẞ 49 ȳ4 ẞ 116 ȳ5 ẞ 159 ȳ6

ẞ 230 ȳ7 ẞ 153 ȳ8 ẞ 7 ȴẔМȲѿ 6

ֵȲᴾӐ Ἤ ᾼ 31.04%ȳẔװⱢ 5 ȲᴾӐ

Ἤ ᾼ 21.46%ȴ ѿ ד110 5ѣԌᾼ ▲Ἤ ẞᾼ

ֵȲⱢ 200 Ȳᴖ ю⁄Ɫ ד110 1ѣԌȲ֪ ȴẔМȲ֢ѣԌӂ

ᶁᾼ ⇔Ɫ 0.082±0.09Ɏ ˍm2ɏȴ 

 

Ϯȳ ᴫ  

▲ Ԛ 157 Ɏῶ 17Ȳ 27ɏȲ ֽϯȸ2

ẞ 50 ȳ3 ẞ 18 ȳ4 ẞ 11 ȳ5 ẞ 54 ȳ6

ẞ 20 ȳ7 ẞ 3 ȳ8 ẞ 1 ȴẔМȲѿ 5

ֵȲᴾӐ Ἤ ᾼ 34.39%ȳẔװⱢ 2 ȲᴾӐ Ἤ

ᾼ 31.85%ȴ ѿ ד110 5ѣԌᾼ ▲Ἤ ẞᾼ

ֵȲⱢ 39 Ȳᴖ ю⁄Ɫ ד110 1ѣԌȲ֪ ȴẔМȲ֢ѣԌӂᶁᾼ

⇔Ɫ 0.02±0.034Ɏ ˍm2ɏȴ 

 

ҳȳ ϱὭ 

▲ Ԛ 206 Ɏῶ 17Ȳ 28ɏȲ ֽϯȸ2

ẞ 4 ȳ3 ẞ 10 ȳ4 ẞ 15 ȳ5 ẞ 28 ȳ6

ẞ 69 ȳ7 ẞ 72 ȳ8 ẞ 8 ȴẔМȲѿ 7

ֵȲᴾӐ Ἤ ᾼ 36.73%ȳẔװⱢ 6 ȲᴾӐ Ἤ

ᾼ 35.20%ȴ ѿ ד109 9ѣԌᾼ ▲Ἤ ẞᾼ

ֵȲⱢ 56 Ȳᴖ ю⁄Ɫ ד110 1ѣԌȲ֪ ȴẔМȲ֢ѣԌӂᶁᾼ

⇔Ɫ 0.023±0.021Ɏ ˍm2ɏȴ 
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ȳ Ѭѝ֪І ▲ 

Ϛȳ Ѭ  

  Ӑ ▲ Ȳ ֢ ֮ Ѭ ⇔ὔắủ оП ȴ֢ ḕ

ѣᾼӂᶁѬ оֽϯȸ∂ғ Ѭ Юὑ 15.7ʟ31.4ʕП ȷ

Ѭ Юὑ 16.6ʟ32.7ʕП ȷᴫ Ѭ Юὑ 16.6ʟ32.9ʕП ȷ

ϱὭ Ѭ Юὑ 16.9ʟ34.9ʕП Ɏῶ 8-16ɏȴ 

 

ϡȳ ⇔ 

    Ѭ ∟Ȳ ֮Ь Ϛ иѬ Ȳᵀắẞщ ⇔ȳ ⁬ᾼ

ὧҖủ ѿцἉ כ Л֪֝ П Ȳ Ѭ ᾼ ᾓϷ ҒȲ֪

ᴖ ֢ Ἤ П ⇔ оצἬ ȴ֢ ֮ḕѣᾼӂᶁ ⇔ֽϯȸ∂ғ

⇔Юὑ 31.7ʟ39.8ăП ȷ ⇔Юὑ 29.8ʟ36.8ă

П ȷ ᴫ ⇔Юὑ 31.5ʟ35.6ăП ȷϱὭ ⇔Юὑ 30.5ʟ

34.6ăП Ɏῶ 8-16ɏȴ 

 

Ϯȳ Ἁ ⇔ 

    Ἁ ⇔╥ Ѭ ⇔ᵧ֝ד ᾼ оȲẔМἉ ⇔ Ѭ ⇔

ᵅȴ֢ ֮ḕѣἉ ᾼӂᶁ ⇔ֽϯȸ∂ғ ⇔Юὑ 14.5ʟ31.2ʕП

ȷ ⇔Юὑ 14.9ʟ32.2ʕП ;ᴫ ⇔Юὑ 14.6ʟ

31.5ʕП ȷϱὭ ⇔Юὑ 14.3ʟ32.8ʕП Ɏῶ 8-16ɏȴ 

 

ҳȳ Ἁ pH  

    ѝ ӱȲ ֮ Ϯ ֮ ᾼἉ pH Юὑ 7.59~8.84П

Ȳ25ᴖӐ ▲ ѝ ‍   ῺȲד ҳ ᾼἉ ᾼӂ

ᶁ pH ╥Юὑ 7.43ʟ8.77П ȴ֢ ֢֮ѣԌἉ ᾼӂᶁ pH ֽϯȸ∂ғ

pH Юὑ 7.60ʟ8.77 П ȷ pH Юὑ 8.13ʟ8.73
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П ;ᴫ pH Юὑ7.43ʟ8.22П ȷϱὭ pH Юὑ7.83~8.51

П Ɏῶ 8-16ɏȴ 

 

ϡ     ד109 9ѣԌἉ ▲ 

Ϛȳ צ Ɏ Total organic carbon , TOC ɏếצ ɎTotal Nitrogen ɏ 

ᾼ ᾇ ֮ ᵶ ҉ḝᾼצ ᾬ Ȳ╥ ֵἉ ᾬ ѿ

ⱢӢᾼ ᾬẃ ПϚȴϚ Ȳ ṷצ ѻ ╥ ᴞ ◦ѿц Ӣ ᾬᾼ

Ɫѻȴ34Ӑ ҳ ᾼἉ ӐМȲӂᶁᾼ צ Ṽ ᵅ ᶧⱢ∂ғ

0.69±0.11%ȳϱὭ 0.61±0.18%ȳᴫ 0.37±0.27%ѿц 0.19±0.10%ȴ

ᴖ֯צ Ѡ Ȳӂᶁᾼצ Ṽ ᵅ ᶧⱢ∂ғ 0.117±0.030%ȳϱὭ

0.101±0.043%ȳᴫ 0.035±0.041%ѿц 0.011±0.016%ȴἉ צ

ᵶ ֯ צ צ Ẓ иέМȲ֢ ᾼ ᶧꞋⱢϚ Ɏῶ 18Ȳ

29ȳ30ɏȴ 

 

ϡȳ ᵶѬ  

    Ӑ ҳ ᾼἉ ӐМȲӂᶁᾼᵶѬ Ṽ ᵅ ᶧиᵑⱢ∂ғ ᾼ

27.66±4.95 %ȳᴫ ᾼ 24.01±6.55 %ȳϱὭᾼ 20.94±2.72 %ế ᾼ

19.86±2.04 %ȴɎῶ 18Ȳ 31ɏ 

 

Ϯȳ ᾇ Ёᵶ  

  Ӑ ҳ ᾼἉ ӐМȲӂᶁᾼ ᾇ Ё Ṽ ᵅ ᶧиᵑⱢ∂ғ

ᾼ 32.80±6.31%ȳᴫ ᾼ 22.62±15.01%ȳϱὭᾼ 18.80±6.37%ế ᾼ

10.88±5.64%ȴɎῶ 18Ȳ 32ɏ 
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ҳȳ Ἁ ȳḘ ᵶ ц ⇔ 

    Ӑ ҳ ᾼἉ ӐМȲӂᶁᾼ М Ṽ ᵅ ᶧиᵑⱢϱὭᾼ

397.6Ñ197.9ɛmȳ ᾼ256.8Ñ42.4ɛmȳᴫ ᾼ185.3Ñ95.6ɛmế∂ғ

ᾼ132.6Ñ19.1ɛmȴױ Ὠ Folk25 и Ɏῶ 3ɏȲ∂ғ ếᴫ ֝

+ȳ ếϱὭ֝ М +ȴױҵȲ … Пиέֽϯȸ ế

ᴫ ᾼ ⇔֝ ɦЛṾɧȲᴖ∂ғ ếϱὭ⁄֝ ɦ‍ ЛṾɧɎῶ 18Ȳ

33ȳ34ɏȴ 

 

Ϯ  ⇔ ֢ ֪Іד ἤиέ 

иӁὑ ᾼϮ ȲẔ ⇔ оắѬѝếἉ Ԉᾼ Ȳ

Ӑ ᵓӣ ӫ ד ɎSpearmanôs rank correlationɏ ⇔ ֵ

֪Іד ἤ ᴩиέȴиέ Ὠ ӱȲ ⇔ȳѬ ȳἉ ⇔ѿц

М Ϯ ֪І ⇔ФⱢӔד Ɏ Spearmanôs R =0.1572ʟ0.6413ɏȲ

ᾇ Ёᵶ ⁄Ɫ ⇔ ד Ɏ Spearmanôs R =-0.8063ɏȲᵶѬ ȳ …

ѿц TOC⁄ⱢМ⇔ ד Spearmanôs R =-0.5019ʟ -0.5953ɏɎῶ 18ɏȴ

ẔМȲ 35 ӱϠ ⇔ ᵶѬ ȳ ᾇ Ёᵶ ѿц TOC Ϯ ֪І

ᾼ …ȴ 

⇔ 10 ֪ІᵓӣѻכииέɎPCAɏ ∟ȲẒ ѻכ

иɎPC1ế PC2ɏԚҠ 72.14%ᾼ Ɏ 36ɏȴӐ ѿ֢כи

М֪ Ɏfactor loadingsɏЄὑ 0.5ᵂⱢᵒ ╥ᵡẓצ П

⁄ȴ Ὠ Ȳ֯ Ϛ ѻכи ϱɎPC1ɏȲӔד ᾼ ⱢѬ ȳЁ ȳ

М ế pHȲᴖ ד ᾼ Ɫ TOCȳ TNȳ … ȳ ᾇ Ёᵶ ế

ᵶѬ ȴ֯ ϡ ѻכи ϱɎPC2ɏȲ ד ҬצᵶѬ Ɏ 37ɏȴ 

֥Ẓ иέȲӐ ҏἉ ⇔ȳ צếכ ᵶ ╥

♄ ᾼѻ ֪Іȴ 
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ҳ  Ԛ ᾬֵ ἤ ▲ 

Є₤Ἁ ᾬɎЄὑ 0.5mmɏֵ ἤ╥ч╣Ӣ ᾭ

ᾼ ╓ Ȳ26 ҟᾼׁשṅ╓ҏȲ6-11 ᾼ ὑ ѿԚ ᾼ

ᾬֽ ᾬȳֵѪ ᾬ Ɫ ȴ16,17,32 

Ӑ 9ѣԌὑ∂ғ ȳ ȳᴫ ếϱὭ ҳ ֥ Ԛּנ Ϡ

ᾬ Ɏ Ṝ ד16ּ 29 ȳ 9 ד4ּ ȳ Ṝ ד1ּ 1 ɏȲ ῒ

ᾬ Ɏ Ṝ ד1ּ 2 ȳ ӧ ד9ּ 9 ȳὖ ד1ּ 1 ɏȲ ᾬ

 ɎֵѪ 17 דּ 29 ɏȲ ᶮ ᾬ ѿц╦ ᾬ Ȳ ẞ 16043

ᾬȲиᵑⱢ∂ғ 4173 ȳ 4957ȳᴫ 2755 ѿцϱὭ

4158 Ɏῶ 21ɏȴ 

∂ғ Ἤ ᾼἉ ᾬМȲ ᾬ ᴾ 55.67%ȲẔװ

Ɫ ᾬ  41.62%ȲẔ ⁄╥ ᶮ ᾬ ế ῒ ᾬ Ɏ 38ɏȴиέ∟

ӱȲ∂ғ ᾼ ᾬ Ɫ Ṝ ᾼ Ȳᴾ Ӣᾬ ᾼ 28.8%ȲẔװ

⁄ⱢֵѪ ᾼ￼ Ȳᴾ Ӣᾬ ᾼ 13.6%Ɏῶ 22ɏȴֵ ἤ╓ и

έѠ Ȳ∂ғ ᾼɦᾬ ὼ ⇔╓ ɧȳɦᶁл⇔╓ ɧếɦᾬ ⇔╓ ɧ

Ɫ 2.733ȳ0.676ц 6.718Ɏῶ 23ɏȴ 

Ἤ ᾼἉ ᾬМȲ ᾬ ᴾ 61.79%ȲẔװ

Ɫ ᾬ  35.61%ȲẔ ⁄╥ ῒ ᾬ ế ᶮ ᾬ Ɏ 39ɏȴиέ∟

ӱȲ ᾼ ᾬ Ɫ Ṝ ᾼֵ₤ Ȳᴾ Ӣᾬ ᾼ 21.6%ȲẔ

Ɫ⁄װ Ṝ ᾼ Ȳᴾ Ӣᾬ ᾼ 21.1%Ɏῶ 22ɏȴֵ ἤ╓ и

έѠ Ȳ ᾼɦᾬ ὼ ⇔╓ ɧȳɦᶁл⇔╓ ɧếɦᾬ ⇔╓ ɧ

Ɫ 2.510ȳ0.626ц 6.347Ɏῶ 23ɏȴ 

ᴫ Ἤ ᾼἉ ᾬМȲ ᾬ ᴾ 75.97%ȲẔװⱢ

ᾬ  20.04%ȲẔ ⁄╥ ῒ ᾬ ế ᶮ ᾬ Ɏ 40ɏȴиέ∟

ӱȲᴫ ᾼ ᾬ Ɫ Ṝ ᾼֵ₤ Ȳᴾ Ӣᾬ ᾼ 31.4%ȲẔװ⁄

Ɫ Ṝ ᾼ Ȳᴾ Ӣᾬ ᾼ 14.3%Ɏῶ 22ɏȴֵ ἤ╓ иέѠ
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Ȳᴫ ᾼɦᾬ ὼ ⇔╓ ɧȳɦᶁл⇔╓ ɧếɦᾬ ⇔╓ ɧⱢ 2.725ȳ

0.668ц 7.322Ɏῶ 23ɏȴ 

ϱὭ Ἤ ᾼἉ ᾬМȲ ᾬ ᴾ 48.77%ȲẔװⱢ

ᾬ 42.66%ȲẔ ⁄╥ ῒ ᾬ ȳ ᶮ ᾬ ế╦ ᾬ Ɏ 41ɏȴ

иέ∟ ӱȲϱὭᾼ ᾬ Ɫ Ṝ ᾼ Ȳᴾ Ӣᾬ ᾼ 29.8%Ȳ

Ẕװ⁄ⱢֵѪ ᾼЊ Ȳᴾ Ӣᾬ ᾼ 12.7%Ɏῶ 22ɏȴֵ ἤ╓

иέѠ ȲϱὭᾼɦᾬ ὼ ⇔╓ ɧȳɦᶁл⇔╓ ɧếɦᾬ ⇔╓

ɧⱢ 2.576ȳ0.640ц 6.600Ɏῶ 23ɏȴ 

 

Х     ҖЍ Ϯ иӁ ▲ 

ҖЍ ᴯὑ   ҡ ’Ṏ вȲѻ ╥Ӧᾇ ֮Ἤ ᾼכ ֮

ȴᵀῺדЄ ᾼḛ ᾬȳḘІ ֯ᾇ ֮ϱȲБṿ ᾼ֮ ắẞ

Ὑ Ḃ ȴⱢϠ Ḇ ᾼϠ ҖЍ ᾼ ᾓȲӐ ắỗ

ҖЍ ᴩ ᾼ ▲ȴ Ӑ ▲ὑ ד109 10ѣѿц ד110 5ѣԚ

ᶙ֥כ ᾼװ2 ▲ᵂ ȴ 

Ὠ ӱȲ 109 ד 10 ѣԚ 84 Ȳװ ֽϯȸ2

ẞ 6 ȳ3 ẞ 4 ȳ4 ẞ 6 ȳ5 ẞ 30 ȳ6 ẞ

12 ȳ7 ẞ 9 ȳ8 ẞ 10 ȳ9 ẞ 4 ȳ9+ ẞ 3

ȴẔМѿ 5 ֵȲẔ Ɏ ˍᵘϩ ɏⱢ 22 Ɏῶ 5ɏȴ

דȲ 110ד 5ѣ⁄Ԛ 82 Ȳװ ֽϯȸ2 ẞ 5 ȳ

3 ẞ 3 ȳ4 ẞ 4 ȳ5 ẞ 14 ȳ6 ẞ 35 ȳ7

ẞ 12 ȳ8 ẞ 7 ȳ9 ẞ 1 ȳ9+ ẞ 1 ȴẔМ

ѿ 6 ֵȲẔ Ɏ ˍᵘϩ ɏⱢ 48 Ɏῶ 5ɏȴ 

 ᵓӣ Google EarthȲ ḕϚ Ἤ֯П GPS כ

ᾼ֮ иӁ Ɏ 11ȳ12ɏȴ Ὠ ȲẒװ ▲ᾼ ד 7 ѣȲᵀ

ѻ ᾼиӁ ⁯‍ ῺȲד ӱ ṷ צ ứᾼ иӁȴ 
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г  ▲ᶳЏϢ Џᵂᵽ 

 Ӑ   Ѭ ἬԚ֝ ϠϚ ֤Ɫɦׂ ֯ᶺȵ ЛҠҷɧᾼϮ

▲ᶳЏ ЏᵂᵽȲṳὑ ד110 4ѣ 24ѡ Ѭ Ἤ ȴӐװ ׄ

Ϡ ѡẒ Ȳϱрᾼ⅍в ѻ ѿϮ ᾼЮ ⱢѻȲҔ╗Ϯ

ȳϮ ϢѿцӘ Ȳṳѿɦ ЛҠҷɧϮ Ɫ ЮȲ

М Ϯ ᾼכ  ȴϯрᾼ ᵂ ⁄╥ ᴟ ᴩеӖ

דּ ᾼ ▲Ȳṳὑ ▲ ḇ∟ ᵓӣ Google ӂү ȳ∂ ếи

ṹ щᾼ ▲ Ɏ  7ɏȴװױ♄ Ὅᾼ Ɫד 16 Ɏᵶɏѿϱ

ПӖ Ȳ Ϣ Лᵶ цЏᵂϢ ϚԚ15 צ Ϣȴ Ϯ ế

▲ ᵂ♄ Ȳӭ ╥ с Ϯ ᾼ ȳϠ Ȳ ᴖ ḷ ᾼ

Ӣ׀ ӢḆֵᾼ Ȳṳ ∕Є ѿ ӣȲ֯Лϵᾼ ẃ Ϯ ᾼ

Ӣ ▲Ȳѿ ᴩ ׂ   ᾼϮ ȴ 

 

ϝ    Ѭ Ἤ ד ן ѿц ȳכ Ὅ☼ иέ 

ᾼד  ▲ ᵫ 6,19ế  Ѭ Ἤ ẁᾼ Ȳ ᴟЭד 5ѣȲѬ

Ἤ ҟ Ԛד9 ן Ϡ 1587 Ȳ ᴖṕȲ ᾼ֮ М֯

⁮  ȳ ѿцכғҵ Ϯ Ɏῶ 6ɏȴ  Ѭ Ἤᴞ 99 ד ỞȲ

═ ϢЏ Ѡה Ṏ Ȳṳ 1-2 Ὅ☼ᴟ вֵ Ȳѿ

― צ ᾼ Ғ ҵ ȴױҵȲѬ ἬϷ в Ϥ ѱ ᾼ

כ Ὅ☼Ȳ ԛ ᾎ ϚḔ כ ᾼ ȳ ֮ц ᴩ ▲и

έȲẂֽȲ110ד 3ȳ5ѣԌиᵑὑ ₨ ЍῺ ếҡ ҵ Ԛ Ὅ☼

52 כ ȴɎῶ 7ɏ 
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Х   

Ϛ     Ϯ ▲ ▲ 

֯ ѿ∟Ȳ иᾼ ѬЬ ═ ☼ ֮ῶἨᶮכ ᴃȲӦὑ Ѭ

ᵗὑצ ế Ἤ Ȳ֪ױ ế ᴃ╥ иӁᾼ֪ІПϚȴ33

Google֮ ɎGoogle Earth Proɏ    ֮ ᾼ ӱȲ

ẓֵצ ᴞᾇḘӻꜜ Ἇ Ɏ  Ѭ ɏѠ֣ ᾼ Ȳ֝ Ϸ

ẓצ Є ᾼ ᴃɎ  4 ϡɏȲ ֮ ế 3 ѣᾼ иӁ ▲

֥ẆиέȲҠὙ ᾘ ᾼ ᴖиӁȲẔМȲ

ᴞῺỴἏ Ȳᴖ֯Ὼ כ ᾼ Ҡ ẞ ӧ ⇔ Є

90.6mmᾼ ȴ 

ϱὭ ᾼ ѻ ѿ 7ȳ8 ⱢѻȲѹ иᾼ иӁ╥ᵧ

ᾭἨ ֣ᾼ ᾭиӁȴױҵȲ ᾇḘӻꜜ 10еѐв Ҡṓ ӧ ⇔

85.7mm ᾼ 9+ ȴѩ ᾼ‹ד10 Google ╦ ȲҠṓЄ ḘІ

֯ϱὭᾇ ֮ᾼ ᾓ Ὑ Ȳ ṿ иᾼᾇ ֮ᵧ ḘІֵᾇЁюᾼ ᶮȲ

֪ᴖḂ Ϡ ᾼ ᴩ ȲẂֽ█ṷ Ҭ ♄ ὑҳỂ ╥Ḙ֮ᾼ ᴃ ȴ 

ẃȲᴫדֵ ═ ắẞҵẃ ᾬФῧᴏ ᾼϤ–ȲῺϮדὑᴫ

ᾼ ▲ БὙ ắẞФῧᴏ Ϥ–П Ȳṳ═ № ᾼӢ׀Ὲ ȴ

ⱢϠ ϚḔ ӑắẞФῧᴏ Ϥ–ᾼᴫ ȲӐ ᾼ ▲

Ἇӥװ ҵᾼ ᴩ ▲ȴ Ὠ Ȳדצ ᾼ иӁὑḘ

Ѻ֮ᾼẒ Ɏ  4 ҳɏȲẔМȲᴯὑḘѺ֮ᾼҿ ȲҠ ẞ

Юὑ 2ᴟ 8 ȴ∂ғ ᾼ ҟ   е ἨѬ Ἤᾼ

▲ ϫи ῺȲṳѹד ὑẔ֢҃ Ȳױ ᾼ Ὑ юȴ

ҟᾼׁשṅꞋ ӱȲ ֯∂ғ ҏḥᾼ ṳ‍╥֯ 9 ѣȲ6,14,15ѹ

∂ғ ֯ ⁬ᾼὧҖủ ϯȲᵶᾇ Єᾼ Ȳ Ԓ ֮ ᾼצ

Ѭ ҷȲṿ ὑἉ Мȴ֪ױӐ ֯ 9ѣԌ ▲ᾼ И

Ẕ҃Ϯ ֯ 5ȳ6ѣԌᾼ Ὠ Ӣ ȴ 



41 

 

    ҖЍ ɦҡ ’ ɧᾼϚ иȲ   Ѭ ἬῺדᾼ

▲ ᵫ╓ҏȲҖЍᾼ Єצ ϯ ᾼ ȴӐ ὑҖЍ ᾼ Ὠ

ӱȲ ᴯ֯Ϛ ỴӂᴩᾼḘѺ֮ Ȳṳ ᾼѠ֣ Ἃᴼẞ ӥ

ПМȴ ᾼἉ ῶ ╥ ᾼḘ ᾇ ֮Ɏsandy mudflatsɏɎ

13-AɏȲᵀϯѠ⁯‍ ᾇ Ȳ ▲Ϣ Ϥ ▲ ∟Ȳ ᾿ Ϥ 40

еиᾼᾇ֮МɎ 13-Bɏȴ 

 

ϡ     Ϯ ▲ц ֮  

    Ӑ זּ ᾼứ ▲Ȳ╥ⱢϠ ϚḔ Л֝ѣԌế֢ ֪І

П ȴᶺ 7-8ѣԌᾼ ▲ế ד ▲ ϤѿϯП ȸ

ד109 7ѣᴟ ד110 5ѣᾼ ▲ Ȳ ▲ Ὠ ӱ Ἤ ᾼ

ὑẔ҃Ϯ Ȳ֥ Ԛ 1194 Ȳᴖװ юᾼ ⁄ ∂ғ

Ȳ Ɫ 141 Ɏῶװ 17ɏȴѩ Ẓױ ֯ 9ѣԌᾼ ֪ІП Ȳ

Ἁ ᵶѬ ȳ ᾇ Ёᵶ ȳ М ȳTOCѿц TNצὙ Ȳ П

ϱ ὨṼᶧⱢ 19.86+2.04%ȳ 10.88+5.64% ȳ256.8+42.4Ρmȳ0.19+0.10%ѿ

ц 0.011+0.016%Ȳᴖ∂ғ ⁄ṼᶧⱢ 27.66+4.95 %ȳ32.80+6.31 % ȳ132.6+19.1

Ρmȳ0.69+0.11%ѿц 0.117+0.03%ȴ ᴕ ᾼד108 ▲ Ȳ∂ғ 3

ѣế 7ѣԌἉ ᾼӂᶁᵶѬ иᵑⱢ 25.83±5.43ế 24.79±1.82ȴᴖӐ ֯ 109

ד 9ѣԌṼ ▲ ᴩ Ӕ∟Ἤ ᾼӂᶁᵶѬ ⁄Ɫ 26.65±5.48Ȳ ᵀ

ṳӑ П ȴѝ ╓ҏȲἉ ᾼᵶѬ ѿц TOCᵶ ᾼ

⇔╥ ד ἤȲ31֪ױȲ∂ғ Ἁ ᾼᵶѬ ═ ϱсȲ ᴷ ᾼ

ẃЛṏ ȴ 

 Ϡצ Єᾼ ҵȲ 7ȳ8 ѣԌᾼ ▲ ᴩѩ Ȳ

Ҡ צ֮ ᾼ כ ȴ7ѣԌἉ ᾼӂᶁ ⇔Ɫ 29˘Ȳ ֵᾼ

Ɫ 4 ȲԚ 101 Ȳ5 Ɫ 40 Ȳᴖ 6 Ɫ 33ȴẞϠ 8ѣԌȲἉ ᾼӂ

ᶁ ⇔Ɫ 30.3̆ ȲẔМȲ ֵᾼⱢ 5 ȲԚ 100 Ȳ6 Ɫ 86 Ȳ
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ᴖ 4 ⁄Ɫ 7 Ȳ֪ױȲ Ὠ ӱ ᾇ ֮ẓ Ἤ כ ᾼ

ṏֻ Ԉȴ ᵜ ᾼ ▲цᶔ ὑ ᾼ’ṎЏᵂצ ד ᾼ ȴ

ҟᾼׁשṅ ▲ Ҭ Ϛצ ᾼּנ Ȳ ֮ ᴷ ỴҠ ╥

כ щ ᾼ ᵜ ȴ ᴖȲӐ П ▲ Ϡ ѣᾼּנ ȲϚԚ֯ ᾼ

Ḙ ϱ Ϡ 5 ϱỴ ᵜᾼכ Ȳ ᾿ Ỵ╥ в ᾼ

ᵜ ȴױҵȲѬ Ἤ ᾼד ן Ϸ ӱҏȲ ⁮  Ɏ 

Ѭ ɏ╥כ ᾼ ȲҠṓ⁮  Ἁ כ╥ ᾼ ֮ ȴ

Ȳ Ỵế ⱢϮ ẁӢ♄ҭἬ ᾼ ֮ȴ 

    Ђ֯ Ἤד2018 ҏᾼ ▲ ᵫ╓ҏȲᴫ ֯ 8-9ѣԌ

ҏ Ϡ ֵᾼ 2 Ȳ19ᵀ ṳӑצὍ☼♄ ᾼ ᴩȲ֪ᴖ ḷ

╥ Ӣᾼ 2 ȴ֝דᾼ ᾓϷҏ ֯Ӑ ᾼ ▲ ὨМȴᴫ 2

ᾼ ד ὑẔ҃Ϯ צ ᾼ ҒȲ ▲ ֥ Ԛ Ϡ 62

װ 2 ᾼ Ȳѻ Мὑ ד109 8ȳ9ȳ10ѣѿц ד110 5ѣȴ ὑױϚ

П Ȳӭ›Ьӑצ Ȳᵀ ᾼ Ṏ ẃᵒ ȲӦὑ ▲ ╥

ᾘ זּ ṛ ṳּנ Ẓ ᾼ Ȳѿ 1 ᾼЊЊṝ Ẕ ד╥

ЛὔᾼṶ Ȳ֪ױᴫ ỴҠ ֯׀ щ ᾼ ᵜ ȴ 

 ᾼϱὭ╥ ᾼ ֮ȲᵀѬ ἬῺϮדᾼ ▲Ꞌ ӱϱὭ

Ң ᾼ ᾼ ṳЛ ȴ ▲ᾼ ὨҠṓȲϱὭ ҿ ẓ

ᾼֵצ иӁɎ  4 ϮɏȲ֪ױȲӐ ứϱὭҿ ᵂⱢứ

▲ᾼ Ɏ 12ɏȴ ▲ Ὠ ҟ֯ϱὭ ᾼ Ὠדᴿ 6,18,19

Ꞌ╥ѿ Є ⱢѻȲẔМӐ ᾼ 6-8 ᾼ ᴾϠ ᾼ 68.7%Ɏῶ

17ɏȲᴖ 2ȳ3 ᾼҬᴾ 4.8%ȴ 
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Ϯ  Ԛ ᾬֵ ἤ 

 ὼ ⇔ Shannon-Wiener╓ ╥ ᾛṿӣᾼֵ ἤ╓ Ȳױ╓ ╥ ḕ

ᾬ ᾼѩẂ ⇔ Pi М ҏȴӐ ҳ М ᾬᾼὼ ⇔╓

ѿ∂ғ ᾼ ЄȲᵀ֢ ᾼ Ẕ Ꞌד ῺȴẔװȲ ⇔╓

ҟᾼ ѩȲ6Ϸᵧד▲ ϱсᾼ ᶮȲ ᴷẔ ֪╥֪Ɫ ▲ ᾼ Б

ҟ ҒȲѹ ỴᾇḘӻꜜ ᾼ Ϸ Ȳ֪ױḆ ч╣ ᾼ

Ӣᾬֵ ἤȴ 

῏╓ҏȲֵѪ ᾬᾼӃӢֵ֯ҍủҏ Ȳ᾿ẞ ủ ― ṎכЄ

ᾼכ ȴ35ױҵȲ´ ╓ҏȲ Ἁ ᾼצ ᵶ Ҡ ᾬ ᾼиӁȲẔ

МȲ צ ᵶ ᾼᾇ ֮Ȳ ҠṓẞֵѪ ᾼЊ דּ ᾬ ᷾ ᾬ Ɏᵛ

ᾬ Ӣ♄ҭ ȳ ϩ ȳ Њѹ ֵПӢᾬɏЄ ᾼҏ ȴ5Ӑ 9

ѣԌᾼ ▲ ὨӼҏ Ϛ ᾼ Ȳ∂ғ ếϱὭẒ ᾼֵװ ᾬ

╥ֵѪ ᾼЊ ẒױȴẔМȲדּ Ἁ М TOCᾼӂᶁᵶ ҫẒ

ϱсȲиᵑⱢ 0.69±0.11%ѿц 0.61±0.18%Ɏῶ 18ɏȴ צ ᾼ

Ҕᵶ ế ᾼ ȲẂֽ ד110 4ȳ5ѣὑϱὭ ϱצЄ

ᾼӢ Ɏ  8ɏȲ∕ ∟Ϻײ ⱢἉ ẃЄ ᾼצ ȴ֪Ѭ

∂ᴖ טᾼּכ Ɏ 11ȳ12ɏȲ ṿ ∂ғ  Ὼ ҏ Ὑ ᾼḛ

ᾬ ҵȲ  Є ᾼ╟Џ ȲӼצҠ Ἁᾼצ ắẞ ᴖ∟ԛ

☼ Ἇ∂ғ ḛ ȴӭ›ȲЄ ᵛ ЏȲᵀһ ὑ ᴂ Ѐ

ḛ ᾬ ᾼ ȲЬצ═ ПӇ ȴ 
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ҳ  ᴂ Ѐ( ế∂ғ ) Ἁ П … 

 ᴂ ╥   Єᾼ ☼ȲT ֯ Ẕϯד85 ᾈ ∂ϠҒ Ѭ ∟Ȳ

Ѐ Бᵧ ᾭ ȴ ЀиӁ מּ Ὥȳ ếҵẃ Фῧᴏ

ᾬᾼӢ ȲḆ ☼☼ ắ ᴖҒ ᾇ֯ ϱᾼḛ ȴױҵȲѬ

∂∟Ȳ֪ắẞּט П Ȳ ҟᾼϫד ҖṮᾌ Єכ ᾼ ᾇ

֯ ҵȲṿ ᴂ Ѐȳ ế∂ғ Ϛ ᾼᾇ ֮ ὑᾇ оȴ 

 

11. Ӗ ד99 ᴂ Ѐ ╦Ὲὁ ȴ 

 

12. Ӗ ד109 ᴂ Ѐ ╦Ὲὁ ȴӪᴥ ȸ ᾇḛ ȴ 
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 ֯Ӗ ὑד94-95 ᴂ ЀɎ ֮ ɏ ế ֮

Ἤ ᾼ ▲ Ȳ вᾼ ⇔Ɫ 0.169 ˍm2ȲẔМȲ ֥ Ӣ

ᾼ׀ ֮ ԈⱢἉ М Юὑ0.14ï0.27 mmП ȳᵶѬ 16.9ï23.2%

ЮὑП ȳ ᾇ Ёᵶ Юὑ 13.7 to 36.2%П ȳ צ Юὑ 0.23ï0.41%

П ếצ Юὑ 0.04ï0.07%П ȴ29ẔМȲ ᵶ ᾼ ҒȲ ӱϠἉ

Ӣ оᾼ ȴ  

  ∂ғ ᾇ ֮ ҟ╥ вϮ ֵᾼ֮ ȲT ᾓ╥∂

ғ ᾼ БЄЛֽ›ȴӦӐ ᾼ ▲ ὨҠ ῀Ȳ∂ғ Ϛ ᾼᾇ ֮

Ἁ Б ֣Л ֥ ᾼѠ֣ ȴ 

ᾼ ῶ Ӑ ▲ Ὠ ∟ ᵂכϯῶȴ 

ῶ 4. ᴂ Ѐ( ế∂ғ ) Ἁ П …ȴ 

Ἁ  ד109 ד94-95 

М Ɏmmɏ 0.16 (0.14 ï 0.27) 0.13 (0.10 ï 0.16) 

ᵶѬ ˖ 19.1 (16.9 ï 23.2) 27.7 (22.0 ï 40.9) 

ᾇ Ёᵶ ˖ 15.1 (13.7 ï 36.2) 32.8 (24.0 ï 45.3) 

צ ˖ 0.24 (0.23 ï 0.41) 0.69 (0.52 ï 0.88) 

צ ˖ 0.05 (0.04 ï 0.07) 0.12 (0.06ï 0.17) 

⇔Ɏ ˍm2ɏ 0.169 0.026 
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г  ∂  

Ϛ   

ḕדᾼ 6ѣ 20ѡ╥ɦ ’ṎѡɧȲ♄ ПỨ֯סὑ ֢

ᾼ’Ṏ╜ ᴩ ȴϮ ╥   ᾼᾬ ȲḆ╥ԓ

≡ ϯ ᾼ ֚ᾬ ȴῺדȲ  Ѭ Ἤ═ вֵ ᾼϮ

ᴩ   ᾼ ЏᵂȲ Ӧ ▲ ᾼᵧ Ȳ ϚḔ вᾼ

Ȳṳ֝Ḕ ᾼἉ о ᴩϠ ȴ 

Ӑ ▲ᾼ ֽϯȸ 

1.    ▲ᾼ ▲ ӱȲ вҖЍȳ∂ғ ȳ ȳᴫ

ếϱὭ Х ╥╥ ᾼ ֮ ȴ 

2. ҖЍ ᾼ ᴯ֯ᾇ ֮ϱᾼ ֣ḘѺ֮ ȴ 

3. ȳ ᵜ ▲ѿцѬ Ἤ ᾼן ȲϮ῏Ꞌ ӱ

ỴếῺ ɦצ Ṿɧᾼ ֮ ԈȲ ẁϮ Ӣ♄ҭМἬ ᾼ

ᶙ ֮ȴ 

4. ∂ғ ᾼ ֯ҳ М ᵅȲῺדᾼ

ӱȲ∂ғ Ἁ ᵶѬ ế ᾇ Ёᵶ Ꞌ ϱсȲṿד Ἁ

Б ֣Л ֥ ᾼѠ֣ ȴ 

5. ᴫ иӁ ֵᾼ 2 Ȳױ 107ȳ108דᾼ ▲ Ὠד

ᴿȴ 

6. ᾼϱὭиӁ Єᾼ ȲᵀЄ ᾼḘѺ═ ϯȲ

ᾼиӁ Ҡ ắẞ ạȴ 

7. Ӑ ԛװ ȲֵѪ ᾼЊ ╥דּ ṓὑ צ ᾇ ֮ᾼ ᾬ ȴ 

 

 

 

 



47 

 

ϡ  ∂  

ȳӴᵛҠᴩ∂  

Ϛȳ═ ▲ ṳ ֥ Ḇ Ӣ  

ѻ ȸ   ╜Ἀ 

Ầ ȸ   Ѭ Ἤ 

вᾼ ȳӢᾬế ᴩ  ᾼ Ȳӭᾼ֯ὑ Ϥ 

   Ӣ Ṇ ᾼ ᵂѠהȲṳẦᵗד ’Ṏ╜ ᾼ

ứȴ  Ӣ ᾼ ▲ ὨϷ╥ԓӖԚṹП Ȳ ᾼᵧ Ȳṳ

ừᾼ ◦ Ṏ Ȳ Ӗ צ Ḇ    Ӣ ᾼ ᾭȲ Ғ

ᾼ ῀Ȳ с Ӗ ᾼ Ṏכ Ȳ ϚḔ ᴞ ’Ṏ ◦

’ ȴ 

 

ϡȳ═ ṎὍ☼ 

ѻ ȸ   ╜Ἀ 

Ầ ȸ   Ѭ Ἤ 

═ цḆ ⇔ᾼ  ȲҠӣѿ ֢

ᾼ о ȴṼ ᾼד ᾼ ṎὍ☼╜ ȲẂֽ

Ӑ ▲П ὨȲҠᵂⱢὍ☼֮ П ᴕȲѿᵓ ṎὍ☼Џᵂ

כ ȴṼϢЏ ế ҵ ▲П Ȳ∂ Ὅ☼ Ҡ ד

ᾼ 4ȳ5ѣ ᴩȲ֯ ᾬ ҉Ṝᾼ ᾓϯȲ ᾼἉ Ҡ‚ 2

ᶶ ᾼ Ṏכ ȴױҵȲὍ☼ ế֮ › 3Њ ᴩȲṳ

Ὅ☼ὑᾇ ֮Њ ѬᵾМȲѿᵓ ḘцӢ׀ȴ ҟȲѬ ἬὍ☼ᾼ

ֵ╥ѿ 1- 2 ⱢѻȲ∂ ӑẃҠᵓӣϢЏ ᴟ 3- 4 ∟ԛᴩὍ☼Ȳѿ

Ғ ᾼ׀♄ȴ 
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Ϯȳ┤ ϱᾼФῧᴏ  

ѻ ȸ   ╜Ἀ 

Ầ ȸ   ∂  

 Фῧᴏ ═ ᾼ ╥ כ ֮֕о ᴖ Ӣ׀Ὲ ᾼ ֪ПϚȴ

   е ⇔ד99   ᵫ╓ҏȲ ӧ ▲ вᾼФῧᴏ

┤Ё ┤ ∟Ȳ ֯ד в Ҡṓю Є ₤ᾼ ҏḥȲ
12
ҠṓФῧ

ᴏ ᾼ צ Ṏѡ ֕оᾼ ֮ȴ ҟᾼ ▲ ӱȲ Фῧᴏ ֯

ᴫ ᾼ֝ Ȳ ᾼ Ϸ Ὑ ϯ ȴӐ ֯ᴫ ᾼ ▲

Ὠ ӱȲ Фῧᴏ Ӣ  ᾼ֮ ȲЬצϚứ ᾼ иӁȴ 

∂Ȳױ֪    ╜Ἀ∂ Ӈ ц ϱᾼФῧᴏ ᴩ Џ

ᵂȴ ṳѹ Фῧᴏ ᾼ ֮ ȲϷӇ ═ ᴩ ȲӇ Ҡ ậϢ

Џ ᾙᵂ Ȳѿ ᵍӑẃᾼЄ ȴ 
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ȳ  ἤ∂  

ϚȳṼ ᾎ Ѧ Ϯ כ  

ѻ ȸ   ∂ ᾫּד 

ד108  ᴞ ’Ṏ ɎIUCNɏּמӫ БӔה Ϯ ԝϤɦ ֚ɧᾬ

֤ МȲ ӱϮ ᾼ ╥ԓ Ԛ֝ ᾼ ȴ ὑ 104

ד ɞ ᾎɟ 9 Ȳеᵫ ᴂ вϮ ЄЊϚ√ Ȳ

ṳѿɞ ᾎɟ 65 6 Ɫ ⁄Ȳ ῏ 3 аѿϱ 15 аѿϯ

ȴ֪ױȲ   ╜ἈҠṼ ᾎ҆ЏẓȲіӣɞצ ᾎɟ 9   

ᾼϮ ╟’ ╟ȴ 

 

ϡȳ  ₨ Ӵ ϡ ’ П ᴷ 

ѻ ȸ   ╜Ἀ 

Ầ ȸ   Ѭ Ἤ 

 Ѭ Ἤ ҟ ᾼד8 ן Ϡ Ϛҙѿϱᾼכ ╥ Ӗ֯

⁮  Ἤ ȴױҵȲӐ Ὼדᾼ ▲ Ϸ ӱȲכ Ἇ

ᾼ ϯӻ Ȳᴥᴖ ᵜ ϯѠᾇ ֮ᾼ Ḇצ ứᾼ ӂ

ᾼ ₤ ȴ֪ױȲ ỴἋᴼᴟ⁮  ᾼ ╥   Ϯ ‍

ᾼ ֮ȴ∂ Ἀ ═ ד ᴩֵד ᾼᶙ ▲Ȳѿּד Ɫ

ȲⱢ   Ӵכ ϡ ’ П ἤцҠᴩἤ ᴩ ᴷȴ 
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ϮȳḂ ∂ғ Ἁ  

ѻ ȸ   ╜Ἀ 

Ầ ȸ   Ѭ Ἤ 

  ∂ғ ᾼ БЄЛֽ›Ȳѻ ֪╥ᾇ ֮ ὑᾇоἬ ȴכ

ᾇᴾϠ ֮ᾼѬ Ȳ ю ѬȲṿ ѿ֯ Ѭ ҵȲױȴ כ

ᾇϷ Ἁכ Ӣ ЛṜᾼ ᾓȲᴖṿ ֯Ἁ М Ӣצ◖ἤᾼ о

ȴⱢϠ Ṏ∂ғ ᾼ Ȳ ᾇ ᵂ ╥ Ɫ ПᵂᾎȲѿ

― Ḃ ∂ғ Ἁ ȴ 

 ᾇᾼ ᶔ Ȳѿ ᵍ ғȴ֪ױҠиϮ ◕ ȸ 

ɎϚɏ ЏᾎПׁשṅ иέȸ 

a.  ӭ›Ȳ ᴂ ЀӔ═ ᴩ Фῧᴏ ᾼ┤ ᵂ Ȳ Є ᾼ

ᾬ Ȳṳ ┤ἷ ȲҠ ☼ế ☼Ѭ☼ ⇔ᴞ

Ӣ ᾇᾼ ᵂӣȴ 

b.  ᾿ ┤ ὑ ᾇ ֮ᾼ ᾇȴ 

c.  ӣѬϩ ѠהȲӭᾼ╥Ḥẚҏᾇ ֮ϱᾼ Ȳѿᵓ ᴄѬ☼

ᾇ ȴ 

Ɏϡɏ ȸ 

ᴩЄ ᾇᵂ ›Ȳ Ӈ֯∂ғ Ԓ ᴩЊ ᾼ Ȳ

ѿ ᴷ ЏᾎП ȲҔᵶӢᾬ ▲ếἉ иέȴ 

ɎϮɏ ∟ᾼ ȸ 

ᶙכЄ ᵂ ∟ȲЬ   ȳ═ ᾼ Ӣᾬ ếἉ

ᾇ о ᴩ Џ ȴW֝ Ȳ ∂ғ ᶔ Ȳ

Ẃֽ ứ ԛװ ᾼ Ԉȴ 
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ῶ 4. ЄЊи ῶц ⇔и ῶɎFolk 1966ɏ 
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ῶ 6.    Ѭ Ἤ ד Пן  
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֮   ( ) ( ) ( )  ( ) ) ( ( ) ( ) ( ) 

ғҵכ  43 42 26 27 35 22 18 17 

ϯ 13 15 10 10 8 8 5 6 

∂ғ  39 37 10 11 2 2   

⁮   258 266 18 18 37 33 36 28 

֧  5 6 2 2 2 2 2 2 

Ѝҵ        1 1   

ҵ 5 5   1 1   

Ữ ҵ        20 13   

 114 103 3 3 35 29 11 7 

ϯ ϯ 7 3    1   

     1 1 4 4 9 9 

›Ѭ      1 1 1 1   

       2 2   

∟        1 1   

  ₨(  ₨) 2 3         

ϱ 1 1         

 3 3         

 2 2       1 1 

ӑ῀ 3 3         

ᴫ    3 3   5 5 

ҡ    2 2   7 7 

   2 2     

֥ ( ) 495 489 78 80 149 120 94 82 

 

1ȸ 19 

2ȸ   Ѭ Ἤ ẁ 

 

 

 

 

 

 

 

 



58 

 

ῶ 7.    Ѭ Ἤ ד цכ ПὍ☼  
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108/05/02 2 Ừ  1- 2 30000  

109/03/30 2 ∂ғ  1- 2 40000  

109/ 10/ 21 3 Ữ    89  

110/03/24 3  ₨ ЍῺ      10  

110/05/28 3 ҡ ҵ    32  

 

1ȸ Ɏ2018ɏ19 

2ȸᵦɎ2019ɏ6 

3ȸ   Ѭ Ἤ 
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ῶ 8. Ӗ ד109 9ѣ   ҳ ế ֮ѬѝȳἉ ▲ 

 

 

ῶ 9. Ӗ ד109 10ѣ   ҳ ế ֮ѬѝȳἉ ▲ 

 

 

1 2 3 4 5 6 7 8 9 9+ ⇔ ă ⇔°C ⇔°C

L1 - 1 - - - - - - - - 1 35.0±0.8 33.5±0.4 7.37±0.4 33.0±0.1

L2 - 2 - - - - 2 - - - 4 34.1±0.9 32.0±0.7 7.51±0.3 31.7±0.5

L3 - - 1 - 1 - - - - - 2 35.2±1.0 31.3±0.1 7.65±0.1 31.2±0.1

L4 - 1 - - 1 - - - - - 2 34.3±1.0 30.4±0.3 7.83±0.3 30.4±0.2

L5 - - - - 1 - - - - - 1 32.5±1.4 29.9±0.2 7.66±0.3 29.9±0.1

0 4 1 0 3 0 2 0 0 0 10

L1 - 2 4 1 16 17 6 - - - 46 32.2±0.5 31.0±0.4 8.10±0.1 31.0±0.2

L2 - 1 1 2 7 12 12 1 - - 36 31.8±1.4 31.7±0.4 8.24±0.1 31.7±0.3

L3 - 3 1 5 16 21 4 - - - 50 35.8±2.1 33.0±0.5 8.26±0.2 32.5±0.3

L4 - 1 - 5 1 26 14 - - - 47 35.9±0.5 34.1±0.3 8.29±0.3 32.8±0.2

L5 - 2 2 3 9 2 - - - - 18 33.1±0.8 33.9±0.9 8.21±0.2 33.1±0.6

0 9 8 16 49 78 36 1 0 0 197

L1 - - - - - - - - - - 0 33.6±0.7 32.7±0.1 7.38±0.1 31.4±0.0

L2 - - - - - - - - - - 0 34.8±0.5 32.3±1.0 8.16±0.1 31.2±0.4

L3 - 1 - - - 1 - - - - 2 32.9±0.9 31.8±0.5 7.91±0.7 31.2±0.3

L4 - 5 - - 7 1 - - - - 13 30.1±2.4 33.4±1.6 8.61±0.2 31.9±0.2

L5 - 8 - - 1 - - - - - 9 34.3±1.1 34.0±0.2 8.42±0.4 31.6±0.1

0 14 0 0 8 2 0 0 0 0 24

L1 - 1 3 1 2 7 1 - - - 15 33.3±0.5 36.3±0.5 8.63±0.1 33.7±0.4

L2 - - - - 2 2 1 - - - 5 34.2±0.8 36.0±0.4 7.96±0.4 33.2±0.2

L3 - - 2 1 2 5 - - - - 10 32.2±0.9 35.0±0.9 8.10±0.2 33.2±0.3

L4 - 1 - 1 - 3 1 - - - 6 33.0±1.1 33.4±1.2 7.88±0.4 32.1±0.3

L5 - - 1 - 6 6 7 - - - 20 34.3±0.6 33.7±0.8 8.26±0.2 31.9±0.1

0 2 6 3 12 23 10 0 0 0 56

ᾃX>ӂᶁð

Ѭ Ἁ

9

∂ғ

ᴫ

ϱὭ

ѣԌ ▲֮ ▲ ֥

1 2 3 4 5 6 7 8 9 9+ ⇔ ă ⇔°C ⇔°C

L1 - - - - - - - - - - 0 35.4±2.7 29.0±0.4 8.33±0.2 27.5±0.4

L2 - 3 - 2 - - 1 - - - 6 38.6±1.5 29.0±0.7 8.17±0.5 27.6±0.3

L3 - 1 - 1 - - - - - - 2 41.7±2.5 28.6±1.0 8.44±0.1 27.9±0.3

L4 - - 3 - - - - - - - 3 39.3±3.2 27.5±0.4 8.38±0.2 27.0±0.1

L5 - - - - - - - - - - 0 38.3±4.2 26.9±1.1 8.21±0.4 26.7±0.3

0 4 3 3 0 0 1 0 0 0 11

L1 - - 5 7 3 4 5 - - - 24 32.2±0.5 31.0±0.4 8.10±0.1 31.0±0.2

L2 - - 5 4 1 4 1 - - - 15 31.7±1.5 31.7±0.4 8.24±0.1 31.7±0.3

L3 - 4 7 16 3 14 1 - - - 45 35.8±2.1 33.0±0.5 8.26±0.2 32.5±0.3

L4 - 3 3 16 1 12 6 - - - 41 35.9±0.5 34.1±0.3 8.29±0.3 32.8±0.2

L5 - 1 5 7 1 - 2 - - - 16 33.1±0.8 33.9±0.9 8.21±0.2 33.1±0.6

0 8 25 50 9 34 15 0 0 0 141

L1 - - - - - - - - - - 0 36.5±1.1 27.5±0.3 7.55±0.2 27.3±0.2

L2 - 10 1 - - - - - - - 11 35.0±2.0 27.8±0.3 7.35±0.1 27.2±0.1

L3 - - - - 2 - - - - - 2 33.1±2.1 26.5±0.2 7.68±0.5 25.8±0.1

L4 - 1 - - 1 1 - - - - 3 36.0±0.7 28.0±1.2 7.96±0.6 26.6±0.9

L5 - - 1 - 1 - - - - - 2 33.8±2.2 27.9±1.0 7.85±0.6 27.3±0.1

0 11 2 0 4 1 0 0 0 0 18

L1 - 1 1 1 2 2 3 - - - 10 32.2±0.7 27.5±0.9 8.15±0.5 26.7±0.5

L2 - 1 - - 1 3 2 - - - 7 34.3±0.0 29.1±0.0 8.20±0.0 27.0±0.0

L3 - - - - - - - 1 - - 1 36.3±0.8 29.4±0.4 8.27±0.1 27.4±0.1

L4 - - - 2 - - - - - - 2 35.1±3.2 27.8±0.5 8.17±0.5 26.8±0.3

L5 - - 2 1 1 1 1 - - - 6 32.4±1.7 27.6±0.8 8.76±0.1 26.8±0.2

0 2 3 4 4 6 6 1 0 0 26

ᾃX>ӂᶁð

Ѭ Ἁ

10

∂ғ

ᴫ

ϱὭ

ѣԌ ▲֮ ▲ ֥
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ῶ 10. Ӗ ד109 11ѣ   ҳ ế ֮ѬѝȳἉ ▲ 

 

 

ῶ 11. Ӗ ד109 12ѣ   ҳ ế ֮ѬѝȳἉ ▲ 

 

1 2 3 4 5 6 7 8 9 9+ ⇔ ă ⇔°C ⇔°C

L1 - - - 1 - - - - - - 1 34.8±3.0 24.0±0.4 8.87±0.2 22.6±0.1

L2 - - - - - - - - - - 0 36.1±1.8 24.5±0.4 8.52±0.5 22.8±0.2

L3 - - 2 - - - 1 - - - 3 41.6±1.3 24.2±0.5 8.96±0.1 23.3±0.2

L4 - - - - 1 - - - - - 1 40.9±2.5 23.3±0.3 8.71±0.2 22.9±0.1

L5 - 2 1 - - - - - - - 3 42.2±4.0 23.2±0.4 8.75±0.2 22.8±0.1

0 2 3 1 1 0 1 0 0 0 8

L1 - - 1 2 5 8 2 - - - 18 33.8±1.0 23.6±0.5 8.26±0.3 22.8±0.2

L2 - - - 5 1 3 1 - - - 10 36.2±1.7 24.1±0.2 8.85±0.1 22.7±0.5

L3 - - - 6 - 6 3 - - - 15 39.3±3.1 25.2±0.0 8.89±0.1 23.7±0.0

L4 - - - - - - 1 - - - 1 35.8±2.5 24.5±1.0 8.62±0.5 24.1±0.3

L5 - - 2 2 - 3 - - - - 7 32.1±0.1 24.7±0.4 8.24±0.3 24.1±0.1

0 0 3 15 6 20 7 0 0 0 51

L1 - - - - - - - - - - 0 31.2±1.0 22.4±0.4 7.87±0.3 21.4±0.2

L2 - - - - - - - - - - 0 31.5±1.5 21.3±0.3 7.93±0.5 21.3±0.2

L3 - - - - - - - - - - 0 31.8±2.4 20.4±0.2 7.94±0.5 20.8±0.0

L4 - - 1 - - - - - - - 1 32.8±1.2 20.1±0.2 7.46±0.2 20.5±0.2

L5 - - - - - - - - - - 0 31.9±1.0 19.9±0.2 7.91±0.2 20.2±0.2

0 0 1 0 0 0 0 0 0 0 1

L1 - - - - - 3 3 - - - 6 33.4±1.1 24.0±0.7 8.49±0.2 23.6±0.1

L2 - - - - 1 1 3 - - - 5 36.0±1.6 23.7±0.1 8.35±0.1 23.3±0.0

L3 - - - - - - 1 - - - 1 33.1±0.0 24.7±0.0 8.41±0.0 23.9±0.0

L4 - - - - - - - - - - 0 31.3±0.1 24.1±0.2 8.74±0.2 23.6±0.1

L5 - - - - - 1 3 - - - 4 30.5±1.8 22.5±0.1 8.59±0.1 22.5±0.2

0 0 0 0 1 5 10 0 0 0 16

ᾃX>ӂᶁð

Ѭ Ἁ

11

∂ғ

ᴫ

ϱὭ

ѣԌ ▲֮ ▲ ֥

1 2 3 4 5 6 7 8 9 9+ ⇔ ă ⇔°C ⇔°C

L1 - - - - - - - - - - 0 30.0±1.1 20.4±1.0 8.16±0.4 19.1±0.2

L2 - - - - - - - - - - 0 31.5±0.7 21.2±0.5 8.29±0.2 19.7±0.0

L3 - - - - - - - - - - 0 34.2±0.6 20.8±0.1 8.98±0.1 19.9±0.1

L4 - - 1 - - - - - - - 1 34.6±0.2 20.5±0.2 8.89±0.0 20.1±0.1

L5 - - - - - - - - - - 0 32.3±0.9 20.4±0.2 9.06±0.3 19.9±0.2

0 0 1 0 0 0 0 0 0 0 1

L1 - - - - 2 - 3 1 - - 6 30.3±1.4 18.8±0.2 8.22±0.3 18.7±0.3

L2 - - - - - - 3 - - - 3 29.8±0.9 20.0±0.4 8.73±0.3 19.1±0.3

L3 - - 1 - - 2 1 - - - 4 29.8±0.7 20.8±0.3 9.19±0.0 19.6±0.0

L4 - - - - 2 - - - - - 2 30.3±1.7 21.3±0.3 8.92±0.4 20.2±0.3

L5 - - - - - - - - - - 0 30.8±0.6 22.5±0.3 7.56±0.0 20.5±0.3

0 0 1 0 4 2 7 1 0 0 15

L1 - - - - - - - - - - 0 30.5±0.3 25.5±0.8 7.76±0.3 23.0±0.5

L2 - - - - - - - - - - 0 32.8±1.1 26.2±0.2 7.83±0.8 23.2±0.5

L3 - - - - 1 - - - - - 1 33.0±0.5 25.9±0.3 7.88±0.7 23.6±0.6

L4 - - 1 3 8 4 - - - - 16 32.5±1.8 24.9±1.0 7.79±0.1 24.2±0.3

L5 - - - - - - - - - - 0 33.1±2.9 25.5±0.5 8.13±0.3 24.4±0.2

0 0 1 3 9 4 0 0 0 0 17

L1 - - - - - 1 3 1 - - 5 30.1±0.4 23.8±0.2 8.00±0.2 22.5±0.2

L2 - - - - - 1 1 - - - 2 31.9±1.8 23.2±0.7 8.01±0.3 22.5±0.3

L3 - - - - - 1 2 - - - 3 30.2±0.6 23.1±0.4 8.25±0.1 22.1±0.2

L4 - - - 1 - - - 1 - - 2 30.6±0.4 22.7±0.2 7.73±0.1 21.9±0.1

L5 - - - - - 4 4 - - - 8 29.6±0.9 21.0±0.1 7.83±0.2 20.9±0.3

0 0 0 1 0 7 10 2 0 0 20

ᾃX>ӂᶁð

Ѭ Ἁ

12

∂ғ

ᴫ

ϱὭ

ѣԌ ▲֮ ▲ ֥
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ῶ 12. Ӗ ד110 1ѣ   ҳ ế ֮ѬѝȳἉ ▲ 

 

 

ῶ 13. Ӗ ד110 2ѣ   ҳ ế ֮ѬѝȳἉ ▲ 

 

 

1 2 3 4 5 6 7 8 9 9+ ⇔ ă ⇔°C ⇔°C

L1 - - - - - - - - - - 0 32.3±0.1 15.5±0.3 8.94±0.3 14.6±0.2

L2 - - - - - - - - - - 0 33.1±0.7 16.4±0.4 8.62±0.5 14.9±0.0

L3 - - - - - - - - - - 0 32.9±1.0 16.1±0.2 9.24±0.4 14.7±0.3

L4 - - - - - - - - - - 0 29.9±0.5 15.2±0.4 8.27±0.4 14.2±0.0

L5 - - - - - - - - - - 0 30.1±0.8 15.3±0.3 8.77±0.2 14.3±0.3

0 0 0 0 0 0 0 0 0 0 0

L1 - - - - - - - - - - 0 29.5±1.2 17.3±0.5 8.16±0.6 15.8±0.2

L2 - - - - - - - - - - 0 29.1±0.6 16.9±0.2 8.80±0.5 15.9±0.2

L3 - - - - - - - - - - 0 30.8±1.1 16.8±0.5 9.11±0.1 15.8±0.1

L4 - - - - - - - - - - 0 29.9±0.7 17.1±0.6 8.87±0.2 15.3±0.2

L5 - - - - - - - - - - 0 29.8±0.5 16.0±0.1 8.71±0.3 15.2±0.4

0 0 0 0 0 0 0 0 0 0 0

L1 - - - - - - - - - - 0 31.2±2.0 17.5±0.6 8.64±0.3 15.4±0.5

L2 - - - - - - - - - - 0 34.9±0.7 18.1±1.3 8.34±0.6 15.0±0.4

L3 - - - - - - - - - - 0 30.0±1.7 15.7±1.0 8.39±0.4 14.2±0.4

L4 - - - - - - - - - - 0 31.5±2.1 15.7±0.7 7.75±0.2 14.0±0.3

L5 - - - - - - - - - - 0 29.6±1.1 15.8±1.0 8.00±0.3 14.4±0.4

0 0 0 0 0 0 0 0 0 0 0

L1 - - - - - - - - - - 0 29.7±0.1 16.6±0.8 8.41±0.2 14.9±0.2

L2 - - - - - - - - - - 0 31.5±1.5 18.4±0.2 8.34±0.4 14.9±0.0

L3 - - - - - - - - - - 0 30.9±0.8 17.8±0.6 8.59±0.4 14.8±0.3

L4 - - - - - - - - - - 0 34.3±0.2 16.8±0.7 8.44±0.2 14.1±0.2

L5 - - - - - - - - - - 0 29.4±0.7 15.6±0.5 8.59±0.5 13.4±0.2

0 0 0 0 0 0 0 0 0 0 0

ᾃX>ӂᶁð

Ѭ Ἁ
ѣԌ ▲֮ ▲ ֥

110/

01

∂ғ

ᴫ

ϱὭ

1 2 3 4 5 6 7 8 9 9+ ⇔ ă ⇔°C ⇔°C

L1 - - - - - 1 - - - - 1 35.3±1.1 24.9±0.8 8.87±0.3 21.5±0.5

L2 - - - 1 - - - - - - 1 36.1±0.1 24.4±0.6 7.70±0.3 20.6±0.5

L3 - - - - - - - - - - 0 34.5±0.9 22.9±0.4 8.59±0.3 19.7±0.1

L4 - - - - - - - - - - 0 31.9±0.8 20.8±1.1 8.72±0.2 19.0±0.8

L5 - - - - - - - - - - 0 31.7±0.1 20.2±0.4 8.96±0.1 18.0±0.2

0 0 0 1 0 1 0 0 0 0 2

L1 - - - - 5 2 1 - - - 8 31.5±0.3 19.6±0.6 7.94±0.6 16.6±0.7

L2 - - - - - - - - - - 0 31.3±1.0 17.8±1.3 8.81±0.4 15.5±0.8

L3 - - - - - - - - - - 0 29.8±0.6 16.2±0.2 8.69±0.2 14.4±0.2

L4 - - - - - - - - - - 0 30.9±0.4 15.4±0.2 8.70±0.1 13.9±0.2

L5 - - - - - - - - - - 0 30.3±0.7 14.1±0.2 8.50±0.3 14.0±0.3

0 0 0 0 5 2 1 0 0 0 8

L1 - - - - - - - - - - 0 34.9±1.4 28.6±1.5 7.64±0.4 23.6±0.3

L2 - - - - 1 - - - - - 1 35.8±1.1 28.5±2.3 7.52±0.2 23.9±0.3

L3 - - - 1 4 1 - - - - 6 33.0±0.6 24.1±1.3 8.26±0.6 20.5±0.3

L4 - 1 - 3 12 5 2 - - - 23 33.9±0.6 25.0±0.6 8.05±0.6 21.2±1.1

L5 - - - - - - - - - - 0 34.6±1.2 28.3±1.1 7.68±0.7 22.9±0.7

0 1 0 4 17 6 2 0 0 0 30

L1 - - - 2 1 3 3 - - - 9 32.7±1.2 26.3±2.3 8.19±0.2 24.5±0.4

L2 - - - - 1 3 - 2 - - 6 33.2±1.1 28.0±0.6 8.00±0.4 23.8±0.2

L3 - - - 1 - 3 2 - - - 6 32.6±0.6 27.1±0.8 8.22±0.4 23.1±0.5

L4 - - - - - 1 6 1 - - 8 34.6±1.2 26.3±0.5 8.31±0.3 22.8±0.1

L5 - - - 1 3 3 - - - - 7 32.1±0.7 25.0±1.3 8.20±0.1 21.7±0.9

0 0 0 4 5 13 11 3 0 0 36

ᾃX>ӂᶁð
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ῶ 14. Ӗ ד110 3ѣ   ҳ ế ֮ѬѝȳἉ ▲ 

 

 

ῶ 15. Ӗ ד110 4ѣ   ҳ ế ֮ѬѝȳἉ ▲ 

 

 

1 2 3 4 5 6 7 8 9 9+ ⇔ ă ⇔°C ⇔°C

L1 - - - - - - - - - - 0 38.0±2.3 19.6±0.3 8.33±0.7 19.3±0.1

L2 - - - 1 - - - - - - 1 38.1±1.3 20.7±0.3 7.81±0.3 19.9±0.1

L3 - - - - - - 1 - - - 1 37.2±0.7 20.9±0.4 8.3±0.3 19.8±0.2

L4 - - - - - - 1 - - - 1 34.4±0.6 21.6±0.3 8.19±0.6 20.0±0.3

L5 - - - - - - - - - - 0 33.9±1.1 22.2±0.3 8.40±0.2 19.8±0.4

0 0 0 1 0 0 2 0 0 0 3

L1 - - - - 2 2 - - - - 4 30.3±1.0 20.4±0.3 7.70±0.5 20.3±0.3

L2 - - - 2 1 3 4 - - - 10 34.4±0.8 21.3±0.4 8.06±0.6 20.7±0.2

L3 - - - - 7 9 7 - - - 23 34.8±0.7 22.0±0.4 8.34±0.2 20.7±0.4

L4 - - - 1 1 3 7 - - - 12 33.9±0.9 23.2±0.3 8.54±0.1 21.3±0.3

L5 - - - - - - - - - - 0 33.5±0.4 23.2±0.0 8.49±0.4 20.8±0.2

0 0 0 3 11 17 18 0 0 0 49

L1 - - - - - - - - - - 0 33.7±0.5 27.3±1.1 7.62±0.2 22.5±0.5

L2 - - 1 - 1 - - - - - 2 34.0±0.4 25.1±0.3 7.18±0.2 21.5±0.2

L3 - - - - - - - - - - 0 31.5±0.7 20.4±0.2 7.28±0.2 19.6±0.0

L4 - 1 1 1 10 3 1 1 - - 18 32.4±1.1 22.5±0.3 7.52±0.6 20.4±0.6

L5 - - 1 1 - - - - - - 2 33.0±0.4 23.0±0.2 7.53±0.5 20.7±0.1

0 1 3 2 11 3 1 1 0 0 22

L1 - - - - 1 1 - - - - 2 31.8±0.4 21.5±0.7 7.75±0.2 20.0±0.4

L2 - - - - - 1 1 - - - 2 32.1±0.4 22.9±0.0 8.09±0.1 20.6±0.2

L3 - - - - - 3 3 - - - 6 32.9±0.3 22.5±0.4 8.19±0.1 20.2±0.4

L4 - - - - - 1 - - - - 1 33.9±1.5 22.1±0.7 8.22±0.1 20.0±0.5

L5 - - - - - 2 2 1 - - 5 32.0±0.3 21.4±0.9 7.73±0.2 19.2±0.3

0 0 0 0 1 8 6 1 0 0 16

ᾃX>ӂᶁð

Ѭ Ἁ

110/

03

∂ғ

ᴫ

ϱὭ

ѣԌ ▲֮ ▲ ֥

1 2 3 4 5 6 7 8 9 9+ ⇔ ă ⇔°C ⇔°C

L1 - - - - - - - - - - 0 40.1±3.8 25.2±0.2 8.11±0.5 23.3±0.0

L2 - - - - - - - - - - 0 45.4±0.5 25.9±0.4 8.24±0.2 23.8±0.2

L3 - - - - - - - - - - 0 40.0±1.9 25.4±0.4 8.90±0.0 23.3±0.1

L4 - - - - - - - - - - 0 37.8±1.3 26.4±0.1 8.20±0.6 23.0±0.2

L5 - - - - - - - - - - 0 36.0±1.2 25.2±0.3 8.48±0.7 22.6±0.5

0 0 0 0 0 0 0 0 0 0 0

L1 - - - - - 2 1 - - - 3 35.1±3.0 28.4±0.9 8.44±0.3 26.1±0.6

L2 - - - 1 3 6 6 - - - 16 37.9±1.1 28.9±0.1 8.80±0.1 26.2±0.3

L3 - - 1 5 2 12 7 - - - 27 37.5±0.9 28.7±0.4 8.72±0.2 25.2±0.3

L4 - - - 1 2 17 11 - - - 31 37.4±0.5 28.1±0.7 8.48±0.5 24.5±0.9

L5 - - 1 - - 2 - - - - 3 36.0±0.7 25.9±0.5 8.77±0.1 22.4±0.3

0 0 2 7 7 39 25 0 0 0 80

L1 - - 1 - - - - - - - 1 34.9±3.0 23.9±2.1 7.85±0.3 21.0±0.3

L2 - - 2 1 - - - - - - 3 35.7±1.1 23.5±0.5 7.48±0.1 20.0±0.2

L3 - - - - - - - - - - 0 35.5±0.1 21.9±0.7 7.67±0.2 19.6±0.2

L4 - - - - 2 - - - - - 2 37.3±0.3 21.5±0.2 7.77±0.4 19.2±0.0

L5 - - - - - - - - - - 0 34.3±0.9 19.8±0.6 7.43±0.2 18.5±0.1

0 0 3 1 2 0 0 0 0 0 6

L1 - - 1 - - - 1 - - - 2 32.3±0.1 24.1±0.5 7.71±0.1 22.4±0.2

L2 - - - - - - - - - - 0 32.2±0.7 24.5±0.3 8.12±0.4 22.2±0.1

L3 - - - - - 2 - - - - 2 33.0±2.0 23.3±0.2 8.48±0.3 21.7±0.1

L4 - - - - - 1 - - - - 1 33.5±0.7 23.1±0.4 8.14±0.4 21.4±0.3

L5 - - - - - - - - - - 0 31.8±0.9 22.3±0.7 8.01±0.4 20.8±0.3

0 0 1 0 0 3 1 0 0 0 5

ᾃX>ӂᶁð
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ῶ 16. Ӗ ד110 5ѣ   ҳ ế ֮ѬѝȳἉ ▲ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 2 3 4 5 6 7 8 9 9+ ⇔ ă ⇔°C ⇔°C

L1 - 2 1 - - - - - - - 3 39.8±0.3 30.5±0.1 8.00±0.1 29.6±0.0

L2 - 1 2 - - - 1 1 - - 5 40.5±1.1 31.7±0.8 8.13±0.6 29.9±0.2

L3 - 1 - 1 - - 1 - - - 3 41.2±1.0 31.6±0.3 8.42±0.5 29.2±0.1

L4 - 1 1 1 1 - 1 - - - 5 39.3±2.0 30.3±0.9 8.41±0.3 28.5±0.5

L5 - - 4 1 1 - - - - - 6 36.6±1.0 29.8±0.7 7.95±0.4 27.2±0.9

0 5 8 3 2 0 3 1 0 0 22

L1 - 5 1 5 13 26 18 2 - - 70 33.1±1.0 27.5±0.2 8.10±0.0 27.7±0.3

L2 - 2 2 10 7 31 3 - - 55 34.3±0.5 26.2±0.3 8.22±0.2 26.4±0.3

L3 - - - - 2 11 11 - - - 24 36.8±0.5 27.3±0.4 8.15±0.1 27.2±0.3

L4 - - 1 1 5 6 24 - - - 37 36.9±0.5 28.3±0.4 8.30±0.1 27.8±0.1

L5 - 1 - 4 3 2 4 - - - 14 35.8±1.2 29.3±0.3 7.86±0.3 28.1±0.3

0 8 2 12 33 52 88 5 0 0 200

L1 - - - - - - - - - - 0 34.2±0.6 27.9±0.5 7.65±0.3 26.0±0.2

L2 - 1 2 - - - - - - - 3 34.8±0.4 28.0±1.1 7.07±0.2 25.2±0.4

L3 - 3 3 - - - - - - - 6 34.0±0.6 28.2±0.7 7.95±0.3 25.3±0.1

L4 - 16 3 1 3 4 - - - - 27 33.6±0.5 26.4±0.7 7.95±0.6 24.2±0.8

L5 - 3 - - - - - - - - 3 32.7±0.7 25.0±0.3 7.29±0.3 22.9±0.2

0 23 8 1 3 4 0 0 0 0 39

L1 - - - - - 3 6 - - - 9 34.4±0.5 31.9±1.8 7.85±0.1 29.6±1.0

L2 - - - - - - 3 - - - 3 34.5±0.3 32.2±0.1 7.95±0.3 29.5±0.3

L3 - - - - 1 1 1 - - - 3 35.9±0.5 32.0±0.4 7.88±0.3 29.1±0.2

L4 - - - 2 3 - 5 - - - 10 34.3±0.2 29.5±0.0 7.85±0.5 28.0±0.3

L5 - - - 1 1 - 3 1 - - 6 33.7±0.3 29.2±0.4 7.61±0.2 27.3±0.3

0 0 0 3 5 4 18 1 0 0 31
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ῶ 17. ֢ ὑЛ֝ѣԌ ▲П ế כ ᶮ 

 

ȸ109/7ȳ109/8Ɫ ▲  

 ѣԌ 1  2  3  4  5  6  7  8  
9

 
Њ  

∂ғ  

109/7   1 43 15 4 1   64 

8  5 2 5 7 1    20 

9  4 1  3  2   10 

10  4 3 3   1   11 

11  2 3 1 1  1   8 

12   1       1 

110/1          0 
2    1  1    2 
3    1   2   3 
4          0 
5  5 8 3 2  3 1  22 

Њ    20 19 57 28 6 10 1  141 

 

109/7  1 9 101 40 33 23 9  216 
8  1 2 7 100 86 40 1  237 
9  9 8 16 49 78 36 1  197 
10  8 25 50 9 34 15   141 
11   3 15 6 20 7   51 
12   1  4 2 7 1  15 

110/1          0 
2    5 2 1    8 
3   3 11 17 18    49 
4  2 7 7 39 25    80 
5  8 2 12 33 52 88 5  200 

Њ    29 60 224 299 349 216 17  1194 

ᴫ  

109/7   2 31 5 2 1   41 
8  12 1 9 16 2 1   41 
9  14   8 2    24 
10  11 2  4 1    18 
11   1       1 
12   1 3 9 4    17 

110/1          0 
2  1  4 17 6 2   30 
3  1 3 2 11 3 1 1  22 
4   3 1 2     6 
5  23 8 1 3 4    39 

Њ    62 21 51 75 24 5 1  239 

ϱὭ 

109/7   1 19 11 8 4 4  47 
8     20 24 14 2  60 
9  2 6 3 12 23 10   56 
10  2 3 4 4 6 6 1  26 
11     1 5 10   16 
12    1  7 10 2  20 

110/1          0 
2    4 5 13 11 3  36 
3     1 8 6 1  16 
4   1   3 1   5 
5    3 5 4 18 1  31 

Њ    4 11 34 59 101 90 14  313 

֥   115 111 366 461 480 321 33   1887 

ᴾ %  6.1 5.9 19.4 24.4 25.4 17.0 1.7   100 
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ῶ 18. Ӗ ד109 9ѣԌ   ҳ Ἁ ▲ 

 

 
:ӂᶁ+  

 

 

 

 

 

 

 

 

 

 

 

ᵶѬ ᾇ Ёᵶ М … TOC TN

% % (ɛm) (ū) % %

L1 22.97±0.83 28.58±4.55 138.2±23.4 2.493±0.084 0.57±0.04 0.090±0.004

L2 24.55±0.81 29.58±4.07 136.3±22.2 2.535±0.113 0.61±0.05 0.088±0.025

L3 32.43±6.11 32.43±3.22 129.5±8.6 2.686±0.009 0.76±0.01 0.128±0.017

L4 28.68±4.29 33.7±8.25 132.5±22.3 2.647±0.053 0.75±0.15 0.137±0.029

L5 29.68±2.39 39.72±2.53 126.5±11.0 2.757±0.056 0.79±0.03 0.140±0.011

ӂᶁ 27.66±4.95 32.80±6.31 132.6±19.1 2.624±0.121 0.69±0.11 0.117±0.030

L1 20.88±2.76 10.57±4.43 274.2±24.5 1.633±0.323 0.18±0.09 0.005±0.007

L2 20.07±1.52 13.77±4.41 256.7±45.1 1.858±0.246 0.22±0.05 0.008±0.005

L3 20.90±1.68 9.04±1.38 268.9±20.7 1.635±0.094 0.16±0.03 0.007±0.009

L4 18.46±1.28 7.48±2.58 258.1±33.8 1.386±0.269 0.11±0.04 0.003±0.005

L5 19.01±1.22 13.53±9.00 226.0±58.1 1.781±0.640 0.27±0.15 0.033±0.024

ӂᶁ 19.86±2.04 10.88±5.64 256.8±42.4 1.659±0.397 0.19±0.10 0.011±0.016

L1 27.11±9.59 32.42±19.54 189.2±139.7 2.418±0.371 0.41±0.21 0.035±0.036

L2 26.89±2.17 29.28±6.68 129.2±21.6 2.618±0.089 0.45±0.12 0.033±0.023

L3 19.43±1.96 15.68±10.38 232.8±93.0 1.766±0.708 0.21±0.16 0.013±0.019

L4 21.38±4.13 16.74±11.95 204.7±82.4 1.606±0.666 0.30±0.35 0.035±0.049

L5 25.24±7.05 18.96±14.60 170.4±72.3 1.568±0.594 0.46±0.35 0.057±0.054

ӂᶁ 24.01±6.55 22.62±15.01 185.3±95.6 1.995±0.692 0.37±0.27 0.035±0.041

L1 21.20±4.23 15.96±6.87 430.0±187.4 2.328±0.441 0.57±0.14 0.093±0.039

L2 19.32±1.02 14.06±5.01 607.6±259.8 2.130±0.456 0.40±0.19 0.050±0.045

L3 19.90±1.35 16.42±4.03 428.3±78.1 2.32±0.239 0.65±0.11 0.112±0.020

L4 20.75±1.01 21.22±1.28 282.2±18.8 2.802±0.126 0.71±0.04 0.120±0.012

L5 23.55±2.12 26.37±3.64 239.8±50 2.903±0.138 0.75±0.14 0.130±0.035

ӂᶁ 20.94±2.72 18.80±6.37 397.6±197.9 2.496±0.435 0.61±0.18 0.101±0.043

▲֮ ▲
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ῶ 19. ⇔ ֪Іד ἤиέ 

 

 Correlation 

coefficient 
⇔ă Ѭ ʕ Ἁ ʕ pH ᵶѬ % 

Spearman r 0.1572 0.5724 0.5848 -0.03415 -0.5953 

P value 0.0196* <0.0001**** <0.0001**** 0.7112 0.0056** 

N 220 120 120 120 20 

ד ⇔ ᵅ⇔ М⇔ М⇔  М⇔ 

      

 Correlation 

coefficient 

ᾇ Ёᵶ

% 

М  

(ɛm) 

…  

(ū) 

TOC 

(%) 

TN 

(%) 

Spearman r 
-0.8063 0.6413 -0.5322 -0.5019 -0.4434 

P value 
<0.0001**** 0.0023** 0.0157* 0.0241* 0.0502 

N 20 20 20 20 20 

ד ⇔ ⇔ М⇔ М⇔ М⇔  

 

 

 

 

 

ῶ ד .20 … ד ἤᾼ … 

 

ד … Ɏrɏ ד ⇔ 

1.00 ᶙԓד  

ד⇔ 0.99 ~ 0.70  

0.40 ~ 0.69 М⇔ד  

0.10 ~ 0.39 ᵅ⇔ד  

< 0.10 Ἠ ד  
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ῶ 21. Ӗ ד109 9ѣԌ∂ғ ȳ ȳᴫ ếϱὭ ҳ Ἁ ᾬ ▲

 

֮

⇔ ⇔ ⇔ ⇔

ᾬ 

Ṝ

Ѝ ѳּד Assimineidae Ѝ ѳ Assiminea latericea 52 32 5 3 26 16 19 12

Patellidae דּ ў  Cellana grata 2 1 4 2 4 2 10 6

ῧ‌ Lottiidae דּ  Monodonta labio labio 2 1

ᴧὕ  Umbonium vestiarium 4 2

ѫᴧὕ  Umbonium thomasi 6 4 36 22 218 133 2 1

Turbinidae דּ  Lunella granulata 7 4 5 3 5 3 62 38

Neritidae דּ ᴣ  Nerita albicilla 1 1

Ӱ 3 2 1 1 11 7

ЊӰ  Clithon oualaniensis 22 13 3 2 6 4 13 8

Ӟ Littorinidae דּ ү Ӟ  Granulilittorina millegrana 3 2 2 1

Potamididae דּ  Cerithidea cingulata 1203 736 1045 640 393 241 1215 744

ӭ  Cerithidea rhizophorarum 6 4 4 2 3 2 5 3

 Batillaria zonalis 346 212 617 378 167 102 167 102

ֵ₤  Batillaria multiformis 234 143 1069 654 865 530 137 84

 Batillaria cumingi 10 6 14 9 23 14 147 90

 Batillaria sordida 1 1 54 33

Vitrinellidae דּ ╦Ṑ  Pseudoliotia astericus 3 2 1 1

Ӟ Naticidae דּ Ӟ  Notocochlis tigrina 1 1

ЊᴊӞ  Natica gualteriana 9 6 2 1 12 7

Epitoniidae דּ  Amaea percancellata 102 62 88 54 52 32 47 29

Nassariidae דּ  Reticunassa festiva 30 18 99 61 28 17 73 45

 Zeuxis olivaceus 6 4 1 1 5 3

ᴛ  Zeuxis exilis 67 41 5 3 50 31 4 2

ῧ  Zeuxis castus 12 7 4 2

Pyramidellidae דּ mormula philippiana 60 37 3 2 6 4 4 2

ᴏ Scaphandridae דּ ӫ ᴏ  Didontoglossa koyasensis 41 25 19 12 79 48 1 1

Olividae דּ Њ  Olivella fulgurata 3 2 8 5 4 2

ὲ דּ ὲ Siphonaria laciniosa 1 1 1 1

Terebridae דּ ῧ  Hastula strigilata 6 4 2 1

∂ғ ᴫ ϱὭ
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ῶ 21. Ӗ ד109 9ѣԌ∂ғ ȳ ȳᴫ ếϱὭ ҳ Ἁ ᾬ ▲Ɏ ϱ ɏ 

 

֮

⇔ ⇔ ⇔ ⇔

׆ Mesodesmatidae דּ 14 9 54 33 3 2

Laternulidae דּ е҅  Laternula marilina 23 14 11 7 13 8 6 4

Tellinidae דּ Ӟ  Laciolina chloroleuca 3 2 6 4 10 6 4 2

ѭ  Pharaonella perna 14 9 3 2 15 9 3 2

 Merisca margaritina 1 1

Veneridae דּ ѡӐ ѝ  Dosinorbis japonica 20 12 1 1 9 6

ѝ  Cyclina sinensis 3 2 1 1 2 1

ῧ  Gomphina aequilatera 2 1 2 1 9 6 4 2

 Tapes literatus 11 7

Ṝ

Ѳṙּד Dentaliidae Ѳṙ Dentalium octangulatum 11 7 15 9 28 17 8 5

ῒ ᾬ 

Ṝ

Balanidae דּ  Amphibalanus amphitrite 12 7 9 6 33 20 19 12

 Amphibalanus reticulatus 10 6 6 4 38 23 16 10

ӧ

Є Macrophthalmidae דּ Є  Macrophthalmus banzai 3 2 1 1 15 9

Ѡ Grapsidae דּ ѫӾ⁴   Helicana doerjesi. 8 5

Ḙ Ocypodidae דּ Ѭᾇ  Ilyoplax tansuiensis 8 5 7 4 3 2 4 2

Ӟ Leucosiidae דּ  Philyra carinata 4 2 6 4 6 4 2 1

ṗ Pinnotheridae דּ ᾌ ṗ  Pinnotheres boninensis 2 1 1 1 2 1

Ὑ דּ ᵓ Ὑ  Matuta victor 4 2

І דּ І Portunus pelagicus 1 1

♄ Ự דּ Ự Clibanarius sp. 6 4 30 18 3 2 235 144

Ự  Clibanarius striolatus 2 1

Talitridae דּ 10 6

∂ғ

ᴯX F GY> ⇔XF MӂѠеѐG
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ῶ 21. Ӗ ד109 9ѣԌ∂ғ ȳ ȳᴫ ếϱὭ ҳ Ἁ ᾬ ▲Ɏ ϱ ɏ 

 

֮

⇔ ⇔ ⇔ ⇔

ὖ

Chironomidae דּ   Chironomus  spp. 1 1 2 1 8 5

ᾬ 

ֵѪ

Ampharetidae דּ ᴏԝ Melinna  spp. 28 17 2 1 2 1 13 8

Њ Capitellidae דּ Њ Capitella  spp. 227 139 215 132 79 48 519 318

￼ Notomastus  spp. 566 346 13 8 89 54 128 78

Cirratulidae דּ Chaetozone  spp. 87 53 91 56 18 11

Cirriformia  spp. 39 24

ṔᵭḘ Goniadidae דּ ӡᵭḘ Glycinde gurjanovae 43 26 55 34 29 18 8 5

Ḙ lumbrineridae דּ   Ḙ Lumbrineris cf. longifolia 80 49 128 78 93 57 6 4

ᵭḘ Nephtyidae דּ ᵭḘ Nephtys  spp. 5 3 20 12 4 2 1 1

Ḙ Nereididae דּ ṔḘ Ceratonereis  spp. 207 127 372 228 99 61 436 267

ᵘ Onuphidae דּ ᵘ Onuphis  spp. 62 38 36 22 9 6 1 1

Opheliidae דּ М ֛  Armandia intermedia 10 6 9 6 1 1

Orbiniidae דּ Leitoscoloplos  spp. 29 18 1 1

׆  Scoloplos marsupialis 1 1

Ѫ Paraonidae דּ ╓ Aricidea  spp. 91 56

ֵ Polynoidae דּ ￼ Lepidonotus  spp. 6 4

Phyllodocidae דּ Eteone  spp. 8 5 1 1

Phyllodoce  spp. 4 2 2 1

Sabellidae דּ Laonome  spp. 7 4 14 9

Spionidae דּ Aonides  spp. 466 285 81 50

ố Paraprionospio pinnata 19 12 2 1 38 23 10 6

ИЅ Polydora  spp. 224 137 238 146 458 280

Prionospio sp. 87 53 56 34 59 36 60 37

Syllidae דּ Syllis  spp. 4 2 3 2 5 3

Юּד Terebellidae ᴿ Amaeana  spp. 6 4 13 8 5 3

ᶮ ᾬ  68 42 65 40 5 3 49 30

╦ ᾬ 

╦ Sipunculidae דּ 4 2

∂ғ ᴫ ϱὭ
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ῶ 22.   ד109 9ѣԌ֢ Ἁ ᾬ ᾬ  

 

֮  и  ᾬ  

ӂᶁ 

⇔ 

(Ind./m2) 

ד

⇔ 

% 

⇔ 

% 

∂ғ  
Ṝ   Cerithidea cingulata 736 28.8 28.8 

ֵѪ  ￼ Notomastus sp.  346 13.6 42.4 

 
Ṝ  ֵ₤  Batillaria multiformis 654 21.6 21.1 

Ṝ   Cerithidea cingulata 640 21.1 42.7 

ᴫ  
Ṝ  ֵ₤  Batillaria multiformis 530 31.4 31.4 

Ṝ   Cerithidea cingulata 241 14.3 45.7 

ϱὭ 
Ṝ   Cerithidea cingulata 744 29.8 29.8 

ֵѪ  Њ Capitella spp. 318 12.7 42.5 

 

 

 

ῶ 23.Ӗ ד109 9ѣԌ֢ Ἁ ᾬӢᾬֵ ἤ╓ ῶ 

 

▲֮  ∂ғ   ᴫ  ϱὭ 

 57 55 59 56 

 4173 4957 2755 4158 

Ӣᾬֵ

ἤ╓  

ὼ ⇔  

Shannon-Wiener Index of Diversity 

(H'): 

2.733 2.510 2.725 2.576 

ᶁл⇔  

Species Evenness (H'/ln(S)): 
0.676 0.626 0.668 0.640 

⇔      

Richness Index (d) 
6.718 6.347 7.322 6.600 
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11. Ӗ ד109 10ѣҖЍ Ϯ иӁȴ ᴥ П

ᴯ ᵛⱢἬ П Ȳᴖ Мᾼ ֿ⁄Ɫ ᾼ ȴ 

ѩẂѐ:200mȴ 

 

 

12. Ӗ ד110 5ѣҖЍ Ϯ иӁȴ ᴥ Пᴯ

ᵛⱢἬ П Ȳᴖ Мᾼ ֿ⁄Ɫ ᾼ ȴ 

ѩẂѐ:200mȴ 
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13. ҖЍ ֮ ế ӧ ⇔П ȴA. иӁП иᴯ

ὑӂᴩὑ ỴḘѺ ᾼ иӁ ԓ ȷB. Ϥᾇ МȷC. ӥ ; D. 

2 ȷE. 9+ ȴ 

 

 

A 

B C 

D E 
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14. ∂ғ ▲ ȴӪἉ ֿ ӱȸӖ ד106-108 П ▲

ȷּמᴥ᾿ ӱȸӐ Пּז ▲ Ȳ ▲ Ɫ 1000m2ȴѩẂ

ѐ:200mȴ 

 

 

15. ∂ғ זּ ▲П ▲ ȴӐ ᴞ ד109 7ѣԌỞȲѿḕ

ѣϚװᾼ ▲ ⇔Ȳ Х זּ ᴩϮ ȳѬ ⇔ế ⇔Ȳѿц

Ἁ ế ⇔ᾼ ▲ȴ Мᾼ ᴥ Ɫ ▲῏Ἤᴩ П ȴѩ

Ẃѐ:200mȴ 
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16. ▲ ȴӪἉ ֿ ӱȸӖ ד106-108 П ▲

ȷּמᴥ᾿ ӱȸӐ Пּז ▲ Ȳ ▲ Ɫ 1000m2ȴѩẂ

ѐ:200mȴ 

 

 

זּ .17 ▲П ▲ ȴӐ ᴞ ד109 7ѣԌỞȲѿḕ

ѣϚװᾼ ▲ ⇔Ȳ Х זּ ᴩϮ ȳѬ ⇔ế ⇔Ȳѿц

Ἁ ế ⇔ᾼ ▲ȴ Мᾼ ᴥ Ɫ ▲῏Ἤᴩ П ȴѩ

Ẃѐ:200mȴ 
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18. ϱὭ ▲ ȴӪἉ ֿ ӱȸӖ ד106-108 П ▲

ȷּמᴥ᾿ ӱȸӐ Пּז ▲ Ȳ ▲ Ɫ 1000m2ȴѩẂ

ѐ:200mȴ 

 

 

19. ϱὭ זּ ▲П ▲ ȴӐ ᴞ ד109 7ѣԌỞȲѿḕѣ

Ϛװᾼ ▲ ⇔Ȳ Х זּ ᴩϮ ȳѬ ⇔ế ⇔ȲѿцἉ

ế ⇔ᾼ ▲ȴ Мᾼ ᴥ Ɫ ▲῏Ἤᴩ П ȴѩẂ

ѐ:200mȴ 
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20. ᴫ ▲ ȴӪἉ ֿ ӱȸӖ ד106-108 П ▲

ȷ ᴥ᾿ ӱȸӐ Пּז ▲ Ȳ ▲ Ɫ 800m2ȴѩẂ

ѐ:200mȴ 

 

 

21. ᴫ זּ ▲П ▲ ȴӐ ᴞ ד109 7ѣԌỞȲѿḕѣ

Ϛװᾼ ▲ ⇔Ȳ Х זּ ᴩϮ ȳѬ ⇔ế ⇔ȲѿцἉ

ế ⇔ᾼ ▲ȴ Мᾼ ᴥ Ɫ ▲῏Ἤᴩ П ȴѩẂ

ѐ:200mȴ 
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22. ֢ ᴯὑ ▲ ᾼ֮ Ɏ ɏȴ 

A. ∂ғ ; B. ; C. ϱὭ D. ᴫ  

 

 

 

 

A 

B 

C 

D 
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ד109 .23 7-10ѣ   ҳ זּ ▲П ⇔ 

 

 

 

ד110 .24 5ѣ   ҳ זּ ▲П ⇔ȴ 
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  ד109 .25 ∂ғ Ϯ זּ) ▲) 

 

 

 

 

  ד109 .26 Ϯ זּ) ▲) 
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  ד109 .27 ᴫ Ϯ זּ) ▲) 

 

 

 

 

  ד109 .28 ϱὭ Ϯ זּ) ▲) 
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ד109 .29 9ѣ   ҳ ֢ (L1-L5)Ἁ צ (%) 

 

 

ד109 .30 9ѣ   ҳ ֢ (L1-L5)Ἁ צ (%) 
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ד109 .31 9ѣ   ҳ ֢ (L1-L5)Ἁ ᵶѬ (%) 

 

 

ד109 .32 9ѣ   ҳ ֢ (L1-L5) Ἁ ᾇ Ёᵶ (%) 
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ד109 .33 9ѣ   ҳ ֢ (L1-L5) Ἁ М  

 

 

ד109 .34 9ѣ   ҳ ֢ (L1-L5)Ἁ …  

 

 


