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   Ỵ ẓצ ЄПᾘ ֮Ӣ ṆȲᴯὑ ֮ ◦Пӻ

ᾼᾘ ֮Ȳẓֵצ ἤ ֮ ẁ֢ ӢᾬӢ׀ ȲҺṎҏ

ᾼᴞ ȲכⱢ ֮ỰӖ  Ἤᵓӣᾼ ᾬц ẃ

ȴẔМ Ɫῧ ᾼ (Gomphina aequilatera)ȲⱢ  Ӑ֮

ᾼ ᾬ Ȳ֯   ⁮ Ỵֽ֧ ᴟכғ Ḙ ꞋצиӁȴ

  ═ ᾼ Ȳ ԏ≡ ᾼכ Ȳ Ỵ ϢⱢԅ ц ♄ Ȳ

ḘỴ ӖἬᵓӣᾼṙ ᴞ ≡ ’Ṏц Ȳ֪ױӐ

ѿ ▲ ᴷц’Ṏ Ω ẒѠ ᴩ Ȳ ứ   ⁮

ғẞכ ᾘ Ḙ ᵂⱢṙ ▲ᾼ Ȳ ᴩ 1.ῧ ứ

▲: ▲֮ Ҕᵶ֧ ȳỮ цכғᾘỴḘ ֮Ȳ ậῧ ᾼ ⇔ц

иӁ ἤȲṳѿṙ ῑ ⇔╓ ᵂⱢῧ ⇔цӢ ᴷȷ2.

Ẕ҃ ἤṙ ᾬ ▲: ϱ Ϯ ҵҫҒϱ Ḙ Ȳ ᴩԚ ᾬ

ứἤ ▲ȷ3. ᴩᶙכ ◦Ӣᾬֵ ἤ’Ṏц Ṏ Ȳѿ

◦ ’ṎПΩ ȴ 

▲ Ὠ ӱȲ   ⁮Ỵᾼῧ ѻ ֯ ȳМ цМ ᴯ

ᾼ ֮ ȲẔМ ₤ Єᾼῧ ֻὑМ ᴯП ֮Ȳ֮ иӁѿ

Ữ ц֧ Ḙ ẓצ ᾼ ⇔Ȳὧ ᾼכғḘ цᴫ ᾼ

Ḙ ⁄Ὑ юȴ6ѣᴟ 10ѣῧ ᾼ юц ₤иӁᾼ

Ḃ Ȳ ӱҠ ᾼ֯׀ ϩȴӭ› 4ѣᴟ 6ѣῧ ῑ ⇔ ▲

ӱױ ◕Ҡ ᾼװẒצ Ὅ ᵜᴩⱢȲṳ ᴷ 10ѣ∟Ҡ ҫϚᾌצ

ᵜ ȴ 

Ԛ ṙ ▲ ӱȲ  ⁮ỴḘ ṙ ᾬ Ӣᾬד Ȳ ѻ

ᵛⱢῧ ȲẔһ⁄Ɫѝ (Meretrix lusoria)цҙ ὐ (Chion 



 

V 
 

semigranosus)ȲϮ῏ ᴾἬצᾬ ȲẔכ ֮ Ἤצֻ ᵑȲῧ

цҙ ὐ ѻ ὑМȳМ ᴟ ᴯȲҙ ὐ ϭ ֻὑ

ᴯȲѝ ⁄ѻ ὑМȳМᵅᴟᵅ ᴯȲМᴟᵅ ᴯ ю ῧ

цҙ ὐ Ȳױ ᾼᾬ ֮иӁҠ Ἁ צ ȲἉ

иέכ Ȳῧ ֻӂᶁ ЄᾼМ ᴯ Ȳᴖѝ ⁄

ֻ כ Њᾼᵅ ᴯ ȴ 

◦Ӣᾬֵ ἤ’Ṏц Ṏ ὑ 6 ѣиẒ װ ᴩȲѻ

Ɫ   Њ ѿц Њ ӢȲẒ иⱢ⅍вц⅍ҵװ

Ȳ Ӧ⅍в ∂ ◦Ӣᾬֵ ἤцṙ ’Ṏᾼ ἘȲԛ

Ӧљҵᾼ ѿҒ ’Ṏ ἘȲљҵ ṳׄ

ᴩṙ ▲ ᵂȲϠ ◦Ӣᾬ ▲ѠᾎцẔ ἤȴ 

 

:   ȳ ȳῧ ȳῑ ⇔ȳ Ṏ 
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Ϛ ȳ Ӧ 

  Ɫῧ ỵᶮכᾼЄ ₤ ȲᴯὑЄ ὧ⁮ᾘ Ȳ ῺМ Є

ϟ ᴂЀᾼ   Ȳ ῺХϫדᾼ ֮ ҭȲ ҟ֪ Ṷ ạȲ

⇔ ᵅȲ’ Пᴞ Ȳ ד1992 Ṷ ạ ∟ȲӢ

ԏᾼ ⅎ ṅשׁ ▲ ҒȲ ṝᾼϚṷᾬ Ϸ Ȳԏ╥

   е ᴟ ᵛד2017 ẞ 287 ȲҔ╗ צ 24%Ȳ

38%Ȳ 19%ȲẔ҃ 19%Ɫ ᾼ ȲẔМצ ẓ ᴥѹᴓᴥ

ᾼ ȳ ц ῲȲḕדᵮіЄ ⅎ›Ἇ Ȳ үצ Ӑ

Б ᵀ ὑ  ᾼ׀ ṸѬ ȲẔԝ֤ὑ ’Ṏ Ӣ ᾬ֤ Ȳ

ӱ  ᾬ ᾼ ἤȴ 

   ᾼ Ỵ Ɫפּ  133,858еѐ(в╜ ∂ דצȲẓ(ד106 ,

ПӢᾬ ц ЄПᾘ ֮Ӣ ṆȲᴯ ὑ ֮ ◦Пӻ ᾼᾘ

֮Ȳẓֵצ ἤ ẁֵ ӢᾬӢ׀ Ȳ ҅ ḇ∟Ȳ  

֮ Ở ПϢⱢ ȲⱢ ᴞ П Ȳ   е

   ֮ ᴩ ▲Ȳ ∂Ӵ ᾬ ֤ ᴷ

ц ứ⇔(´ ѝ, 2015)Ȳ ֥ П ȲẔ ▲ѻ

ὑ 21 Ɏᵶ ɏ ֮ נּ֮ צ 11  21 ד103ּ 221 Ἁ

ᾬȴᴖ и⁄צ ד13ּ 29 ȲἉ ᾬ 4  5 ד32ּ 53 Ȳ

ҫ֯ ȳҖЍ ȳ Ḙ ѿц Ѝ ֮ ү נּ ʟ

′ᴘ ɎCassidula (Cassidulta) doliolumɏȲ⁄ⱢὧṸ נּ (´ ѝ, 2015)ȴ

ПҵȲ֯ױ Ἇᾼ ▲Ȳ  ᾘ Ѭ ᾼ ᾬᴟюҔ╗ӧ 3ӭ

28  (  , 2002)ȳṙ דּ 83 216  (ᶥѝ et. al., 2006)ȳֵ Ѫ דּ 14

18 21  ( , 1996)ȴᴖ Ӣᾬֵ ἤѠ ȲṼ   ᾬ ֵ

ἤ ᵫ  ( Ứ , 2006; ́ ѝ, 2013)ȲẔМ ᾬ ȳ╦ ᾬ ȳ

ᾬ ȳ ᾬ ц ῒ ᾬ ֵ 1,401 ȲẔ ᾬ ֵ ἤȲ ӱ

ᴯὑ֝Ӣᾬ֮ ᾼ  Ҡ ᾼצ Ӣᾬֵ ἤȴ 
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Ӣᾬֵ ἤП   Ɫ ֮ỰӖἬᵓӣȲяẔ╥Ằ רּ

ẓ ᾼ ἤϡήṙ Ȳ    Ỵ Ἇᾼ ▲(ᶥѝ et. al., 

2006)Ȳ ₨ ṙ Ԛצ ד56ּ 130 ȳ  צ ד61ּ 155 ȳ Ḙ צ 47

דּ 111 ȳ  צ ד40ּ 104 ѿц צ ד37ּ 89 ᾼṙ Ȳ ṓ 

 ᾘ ᾬП Ȳᴖ ֮ Ϸ ὔ ᾼṙ ᵛⱢ Ɫῧ

ᾼϡήṙȲϚ ‟ ῧ ᾼҔ╗צ (Gomphina aequilatera Sowerby, 

1825)ȳ √ (Ruditapes philippinarum Adams et Reeve, 1850)цЊ ῧ

(R. variegate Sowerby, 1852) ṙ ȲẔМ  Ӑ֮ᾼῧ ѻ Ɫ

Ȳ֯и ֮ᴯ ὑ ᾬ (Mollusca)ȳ ṙ (Bivalvia)ȳ ӭ

(Veneroida)ȳ ȳῧ(Veneridae)דּ (Gomphina)ȲⱢ ֮ ᾼ ᾬ

ȲМѝ֤Ɫῧ Ἠ ȲӦὑדῺᾼᾬ ѿꜜứἨ ѽȲ ứ

ד ЛὔȲֵצ Ȳ֪ױи ֮ᴯц צֵ֤ ӔȲҔ╗ и֯ὐ

(Donax)Ȳ∟ иⱢ Эᾼῧ Ȳ צ⁄֤ aequilateraȳdonacinaȳ

semicancellataц veneriformis ֝ᾬ ֤ᾼӣᾎ(Lutaenko, 2001ȷKong, 2012ȷ

ү ṙ )ȴ 

ῧ ( )Пҵ₤Ȳṙ Ɫᵜ ᴖּפ ᵧ ϮṔᶮȲ› Ἅ∟

ϮṔᶮȲẓצҵ Ȳ МᴯȲ פּ  3.5~4.5 еиȲ ᴥᴊ ᴥȳ

ᴥᴟӪᴥȲ оЄȲҵ ӂ ᵀЬצ− ᾼכ  ẘȲצ ֵЛ ⁄

ᴖּר ᾼῧ Ȳ צ ᾭἨὍ ᾭ Ȳ в ⱢӪᴥѹẓ ᾼԏ Ȳ

ᴖ (ү ṙ )Ȳѻ ὑῺᾈЀ ᾘῺᾼӂ ḘỴȲ

ֻ ḘἉ ᾼ Ἠ ϯ ȲⱢ ᾼᾬ Ȳ Ӧᴚ ὐṜ Ḙ♄

ṳ Ѭ Мצ ᾬ ᾬ ȲӢ♄ ѝ ᴿȲиӁ֯ ȳṸ

ц Ȳᴞ ☺Җ ȳМ Є ȳү ẞѡӐ ыӂ◦ᴫ Ỵ

ꞋצẔ Ȳү Ӑ ᾼ Җ ѬȳүМȳ оȳ⅜ὧ ᴫ Ỵѿц

ᾼ ȳ  ц Ꞌצ Ӑ נּ Ȳ֯  Ể Ỵ ֮ϷꞋצиӁȲ

ⱢϚЄכ ᴥȲяẔ╥⁮ Ḙ ֽ֧ ᴟכғ ֮Ꞌצ ῧ ȲϷ֪
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ױ ὑ֧ד ֮ ῧ ѝо Ȳ∟ὑ ד100 ⇔ὑכғḘ  

ῧ ủȲҔ╗┤ῧ ц ү ♄ Ȳ ∟ ȲכғḘ ῧ

ᴿצ юᾼ Ȳ֪ױ  Ѭ Ἤὑ ד101 ᴩῧ иӁ ▲Ȳ ▲

Ὠ ӱȲכғᴟҡ ѿỮ П ⇔ 67.75 indôs/m
2 ȲẔװ

Ɫ 52.75 indôs /m
2ȲԛװⱢᾕ 35.5 indôs /m

2Ȳ ⇔ ᵅП Ɫ

ғכ 2 indôs /m
2Ȳ ᵫМṳ╓ҏכғ П Є ȲҠ Ἁ

ȳ ȳ כֵ ṙȳϢⱢ♄ Ҡ

צ֪ Ȳӑᵍ ȲϷ֪ױ∟ ғḘכ ῧ ủ♄ БЛԛ ┤ῧ ѩ

♄ ȴ∟Ɫ═ Ϡ ῧ П цẔ ֪ІП …Ȳ  Ѭ Ἤ

ὑ 102 ԛỗד ү еҨ ᴩ   ῧ Ӣ ▲ ’Ṏ

Ӣᾬ ṅȲẔשׁ ▲ ӱ֧ Ḙ ц  ȲѹѿМ ᴯⱢῧ

иӁ ᾼ ȴ Ѡ ȲpH ȳ ⇔ц ὔắẞ

П Ѭᾼ ᴖ Ӣ Ȳ  ⁮ ᾼ ҡ ȳ֧ ȳ ȳỮ ȳכ

ғц Ḙ ᾼ כ ᴿȲѻד ѿ 1/8~1/2 mm ᾼМ+ ц +

ⱢѻȲᴖҖ ᾼ‌ цӥ Ὑצ⁄ ᾼЛ֝Ȳ֢ ▲ṳӑ ӱ ῧ

иӁ оצ Ȳױҵ֝ד   ╜Ἀԛ ῧ ủ♄ ṳ ϤЄ

ⅎѿц Ӑ ֮ Ӗᾼ Ȳ╥ᵡⱢ ῧכ Ὑ ᵅᾼѻ ֪ Ȳ

Ӧὑӑ ӖἨ ⅎ ᴩ ▲Ȳ⁄ӑ ȴ Ϡ♄ Ҡ

ῧ Ӣ׀ҵȲ103ד 11ѣᴟ 12ѣ ϱὭ֮ ҏ Є ṙ

Ϻᾼײ Ȳᾬ Ҕ╗Ḷ ȳ ȳῧ ц ṙ Ȳᵀ ֪ЛὙȲ ӱῧ

֮Ҡ №׀ᾼӢ֯׀ ȴ 

  ═ ᾼ Ȳ ԏ≡ ᾼכ Ȳ Ỵ ϢⱢ♄ Ь Ȳ

ḘỴ⸗ ᾼṙ ᴞ ≡ ’Ṏц Ȳ֪ ӐЏᵂױ Ṽ ὢ ∂

ԛ ᴩ ứᶙכȲ Ӑ Џᵂ ӭ ᴩ ▲ѿ Ḕ

Ϡ   ṙ ᾓṳ ẁӑẃ’ṎᵓӣП∂ ȴ  
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ϡ ȳ  

ῶ 1ȳ Ἇѻ ד  ṅשׁ▲

ᵑ 
 Ԍד

(Ӗ ) 
/ ѝ֤  ӭ цכὨ 

Ӑ

Пד ἤ 

שׁ ѝ 85 

„ᶛȲ   е

ц ῺѬ ᾬ

ṅשׁ▲ ӣׁש

(   е

ṙ ῴד ) 

ὑ   е

ᴩ ṙ ▲ȴԚ ẞ

ᾬ 4 ד28ּ 49 ȴ

ẔМ ᾼ ṙѻ

צ ѝ ȳ ӟІȳḶ

ц ṙɎ ɏɂ Ṝ

ᾼẪṙ⁄ѿӰ (

)ȳּר ( )ȳ ȳ

Ӟ ȳӞ ȳ ȳ

ц ⱢѻɂӼצ

ֵὰ ᾼӰ ц Ṝ

ᾼ ѲṙȴӢᾬד ү

Җ цᴫ ᾘ

ṙ Ὼᴿȴ 

  

е ṙ

֫

ȴ 

שׁ ѝ 85 

ᾌȲ   е

ц ῺѬ ᾬ

ṅשׁ▲ ӣׁש

( ᾼἉ

ᾬӢ ) 

ὑ ᴩἉ цἉ

ᾬד ▲ȴԚ

ẞ Ṝ ȳϡήṙȳ

ӃӢȳ ȳֵѪ

ȳ Ѫ ếἀᶮ ᾬϝ

ȴѹ ȳϡή

ṙế Ѫ ֣иӁ֯

Єᾼ ᶩȴ 

  

е ṙ

цԚ Ӣ

ᾬ ֫

Ȳц Ἁ

…ȴ 

ỗ  ṅ 86שׁ
„ᶛȲ  ( е ⱢϠṿ  ỰӖϠӢ♄ὑ   
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) ᾬד

  ) ṅשׁ▲

е Ḙᾇ ṙ

’Ṏ) 

Ḙᾇױ ṙ ᾼ⸗

Ȳ ᵑ ẓ ᴥᾼ 

 ṙ ֽῲ Ӟ ȳ

ȳӰ ( )ȳ

ѝ ц ѫ ֮ Ю

Ẕи ֮ᴯȳиӁȳҵ₤ȳ

цӢ ἤȲ ױ

ᵮіḆֵϢ ṙ ֻố

ṳ’ Ȳѿ Ә ᵓ

ӣᾼӭ ȴ 

е ṙ

֫

ȲṳҠ

ᴕṙ

’Ṏ

Ἐȴ 

ỗ  ṅ 86שׁ

ᾌȲ  ( е

) ᾬד

) ṅשׁ▲ Ἁ

Ӣ ) 

ὑ ᴩἉ Ӣ

▲ȴּנ צ ȳϡή

ṙȳ Ṝ ȳẔһ ᾼ

ᾬȳ Ѫ ȳֵѪ

ȳἀᶮ ᾬȳ ȳ ȳ

ȳ ᶮ ᾬȳ╦ ế

13 ᾬȲ֯ ֪І

ếӢᾬ֪І ᾼиέ ӱ

ȳϡήṙ ֣

֯ Єȳ ᾇ/ Ёᵶ

ᵅȳԓ ȳצ ᵶ

ᵅᾼ+ ᶩȴ 

  

е ṙ

цԚ Ӣ

ᾬ ֫

Ȳц Ἁ

…ȴȴ 

ỗ  ṅ 94שׁ

Ὥ  Ȳ  

 ṅשׁ▲

Ӧׁשṅ   ᾼ

▲ Ȳ   

ד Ϣѝ ҭȲ ▲ 

  ᾼ ᾓȲṳׁש

   ᾼӑ

ẃ Ѡ֣ȴ 

ṅשׁ▲

МҔᵶ

ῧ

ᴩⱢц

♄ Ȳṳ
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Юṙ

ȲҠᵂⱢ

ṙ

▲ ᴕ

ṳϠ ד

♄

ȴ 

ỗ  ṅ 95שׁ

ᶥѝ Ȳ  ֮

ᾬד ▲ 

ҟ  ֮ и

ᾬȳ ᾬ

ᴩ ▲Ȳ ὑṙ Ữד

ӑצԓ ἤẓ ᾼ כ▲

ὨȲ╝ ᴩɦ  ֮ ṙ

ד ▲ɧׁשṅ ȴԚ

  ֮ ᾼṙ

4 ד83ּ 216 ȴ 

ҠᵂⱢ 

 ֮ ṙ

֫

ȴ 

ỗ  ṅ 102שׁ

╡ Ȳ  

Ӣ Ѭ Ӣ

ᾬ    

   Ὼ ᴩѬ

ȳḛ ᾬ Ӣᾬ ᾼ

  иέ ▲Ȳ ӱѬ

֥ Ѭ ȷḛ

ᾬѿ ế ᾼᴆ╬ ⱢὙ

ȷӢᾬѠ Ȳῧ П֢

  ᵶ ᶁӑ

ᴕ Ȳᵀ иḶ П

ȳ ᵶ ắᴆצ⁄

╬П ȴ 

ҠᵂⱢ 

 

Ӣᾬ

ᴁ╬

ᴕȴ 

ỗ  ṅ 102שׁ

Ȳ   ҖЍ

ᴟ ᴂ ᾘ

П Ӣ ֵ ἤ

ὑ   ⁮ЍȳҖЍȳ

ϯц ᴂ Ѐᾼ

ᴩӢᾬד ▲ Ȳ

  

е ṙ

цԚ Ӣ
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▲ ∂

ᵫ 

   ᴫ⁮ Ӣ

ᾬֵ ἤȲṳὁ ▲

в ẞП Ӣᾬ

Ȳד ᴩ ∂ Ȳ ẁ

ᵂⱢᴞ Ḋṿ

ӣц ẁ   ╜ἈᵂⱢ

ứ ц ◦ Ṏ

ᾼ ᴕ ȴ 

ᾬ ֫

ȴ 

ỗ  ṅ 102שׁ

ү еҨȲ  

ῧ Ӣ

▲ ’ṎӢᾬ

ṅשׁ ᵫ 

ὑ  ֮ ‌ ȳӥ ȳ

ȳכғȳ  ȳ

Ữ ȳ֧ ȳҡ ц

ϟ ᴩ

ῧ ᾼЄ ▲Ȳ

ậῧ иӁȳῑ ⇔ц

Ἁ כ ȴ 

Ӑ

▲ ӭ

Ɫ

ῺȲҠᵂⱢ

ҟ

֯

ᴕ 

ỗ  ṅ 102-104שׁ

   ֮ ᾬ

▲ 

   ֮ ᴩ

▲Ȳ∂Ӵ ᾬ

֤ ᴷ ц

ứ⇔Ȳ ֥ П

Ȳṳ

Ṏ♄ ȲΩ ᴞ ’Ṏᾼ 

ἤȴ ▲Ѡ Ԛּנ

צ 11   דּ 103 21 221 

Ἁ ᾬȲṳ ү

נּ ʟ ′ᴘ ȴ 

  ṙ

֫

ц

ᴕȴ 

ỗ  ṅ 103שׁ

Ȳ   ᴂ

Ѐ ϯỂ

▲ 

   ᴂ Ѐ ϯỂ

┬ѣ ᴩ֢ Ӣᾬ

▲Ȳѿ ∂ӴӐ

  

ṙ цԚ

Ӣᾬ
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Ӣᾬ

оᾼ Ȳ ẁ 

  ╜Ἀ ứ ᾼ

ᴕ ȴ Њ₤Ἁ

Ӣᾬ Ɫ

Ȳᴖ Ӣᾬ  

Ɫ ȴ 

֫  

ỗ  ṅ 106שׁ

ỨׁȲ   е

֮

ᾬ  

ד2016 9ѣắ

Ȳ ҡ

֮ Ȳᾒ ҵ Ȳ Ểכ

ᴁ╬ȴױ Ӵ

ᵛ ᴩ Ӣᾬ

ȴ ҡ ֮

ᾬắᾒᴁ ᶮȲ

ӱ и Ӣᾬ 

ᾒȲṳҠ ắẞ ȴ  

ҠᵂⱢ 

 

Ӣᾬ

ᴁ╬

ᴕȴ 
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Ϯ ȳ Ѡᾎ ᵂ ☼  

Ϛ ȳׁשṅ ( в ) 

Ӑ Пӭ ᴩῧ Ӽ (Gomphina aequilatera Sowerby, 

1825)ᾼ ц ▲Ȳṳậ ӐѬѝц ֮Ἁ ᾼ Ȳ Ӧּד ἤ

ᾼ ▲Ϡ ῧ иӁц ᾓȲṳ ậ Ӣᾬ ⇔иӁ оᾼ

ἤȴ ϚḔϠ Ӣ Ӣ Ȳ ֥ иӁ Ȳ ҏῧ

ἨӘ ᵓӣП’Ṏ∂ Ȳạứ ȳ ֮ȳ ֥֮֯ ṳҠ

Ӕᾼῧ ц ᾼ ѠᾎȲṳ֝ ᴩῧ Ԛ ἤṙ ᾬ

▲Ȳ ᴷҠӘ ᵓӣ ἤ ᴥṙ ȲױҵȲⱢṿ֮֯ỰӖϠ ’Ṏ

ṎП ἤȲ ▲ ᾘỴῂ Ἠ ᴩ ◦ṙ ’ṎΩ ц

◦Ӣᾬֵ ἤ’Ṏ Ṏ ȴ 

 

1.Џᵂ ӭֽϯȸ 

(1).ὑ   3 (֧ ȳỮ цכғ) ᴩῧ ▲ȳ ֮

֪Іּנ Ȳ ӭҔᵶȸ 

a. ֮ ᶙכ ứᴯȷ 

b.ῧ ▲ȲϚủ  ȷװ1

c. ֮ ֪Іּנ ( ᴯȳ ⇔ȳ ⇔ȳpH ц ◦ᾭ )ȲϚủ  ȷװ1

d.Ἁ иέ Ȳװ1 ֥ ▲ Ὠ ῧ Ἁ П ֻȴ 

(2).ѿכғ ῧ Ɫ҅ῶȲ ᴩῧ Ӣ Ӣᾬ ṅȲשׁ ӭҔᵶȸ 

a. ғᴟ֧כ Ỵ Ӣῧ 30-50 Ȳḕѣ  ȴװ1

b. ᴩ   ⇔иӁȳῑ ⇔иέ Ӣ Ӣᾬ  ṅȴשׁ

(3).ὑ   4 (֧ ȳỮ ȳכғцҠӘ ᵓӣ ἤṙ Ӣᾬ ֯

֮Ϛ ) ᴩῧ Ԛ ἤṙ ᾬ ▲ Ȳװ1 ᴷҠӘ ᵓӣ ἤ
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ᴥṙ ȴ 

(4). ▲ ᾘỴῂ Ἠ ᴩ ◦ṙ ’ṎΩ ц ◦Ӣᾬֵ

ἤ’Ṏ Ṏ 2  ȴװ

(5). ҏῧ ἨӘ ᵓӣП’Ṏ∂ ȴ 

╝Ṽ ▲ цἤ ҠиⱢϮ ṅѻשׁ Ȳɦῧ ▲цӢ Ӣᾬ

֪І ▲ɧȳɦ ἤṙ ɧцɦ ◦Ӣᾬ ’Ṏ Ṏ ɧ( Ϛ)ȴ 
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1ȳׁשṅѻ ц ӭ 

 

ϡ ȳӐ ᴩ ▲П ӭцѠᾎ 

1. ▲ ӭ: 
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(1).ῧ ▲ 

(2).ῧ Ӣ Ӣᾬ  ṅשׁ

(3). ֮ ֪Іּנ  

(4).Ἁ иέ 

2. ▲ ⇔ȸ 

ῧ ▲ц ֮ ◦ ֪І ḕủ ▲ ȷҫⱢϠװ1 ῧ Ӣ

Ȳῧ Ӣ Ӣᾬ ṅḕשׁ ѣ ᴩ װ1 ▲ȷἉ иέ⁄ὑ

вὑ‍ ủ (4ѣ)ц ủ (8ѣ)Ԛ ᴩ װ2 ▲ȴ 

3. ▲ : 

   Ѭ Ἤ ד102 ỗ ү ᶾדּ ᴩῧ Ӣ ▲ȲⱢ

Ἇ ᴩѩ ȲṳṼỗ Џᵂ Ḗ П ԝȲῧ ▲ȳ ֮ ◦

֪Іּנ цἉ иέᾼ ᴯᵿứὑ֧ ȳỮ цכғ Ϯ ( 2)Ȳ

ᴕП ᴯᵿֽῶ 2Ȳד ц ѱֽ 3ȷӢ Ӣᾬ ṅ⁄ѻשׁ

ғכ Ỵ ᴩ ▲ȷ֢ ӱ ᴯᵿֽ Ἤӱȴ ϱ П ҵȲӦὑ

Эד⇔ ∂Џ ȲⱢϠ Ҡ ᾼכ ȲӐ ҫὑ Ὼ П

Ỵ ứ 3 ҉ Ȳḕ ᴩϚ זּ ᾼῧ ҉ ▲( 2

ц 3)ȴ
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2ȳ ▲ ӱ ȴῧ Ԛ ἤṙ ▲ ҒП ứὑ ȴ

ҵὑ 10ѣҫ 3 ῧ ҉ ▲ ȴ 



 

14 
 

 

ῶ 2ȳ֢ П ᴕ ⇔ 

֮    М  М Мᵅ ᵅ 

 
1  24°26'6.57"N  24°26'6.13"N  24°26'5.55"N  24°26'4.99"N  24°26'4.50"N 

  
118°23'11.34"E 118°23'11.53"E 118°23'11.73"E 118°23'11.89"E 118°23'12.00"E 

 ғ 2  24°26'6.03"N  24°26'5.52"N  24°26'4.97"N  24°26'4.42"N  24°26'3.95"Nכ

  
118°23'7.98"E 118°23'8.10"E 118°23'8.19"E 118°23'8.40"E 118°23'8.52"E 

 
3  24°26'5.28"N  24°26'4.76"N  24°26'4.19"N  24°26'3.69"N  24°26'3.15"N 

 
  118°23'4.10"E 118°23'4.40"E 118°23'4.50"E 118°23'4.68"E 118°23'4.84"E 

       

 
1  24°26'1.28"N  24°26'0.64"N  24°25'59.99"N  24°25'59.32"N 24°25'58.70"N 

  
118°22'44.95"E 118°22'45.24"E 118°22'45.46"E 118°22'45.62"E 118°22'45.80"E 

Ữ  2  24°26'0.14"N  24°25'59.55"N  24°25'58.90"N  24°25'58.34"N  24°25'57.69"N 

  
118°22'40.83"E 118°22'41.04"E 118°22'41.32"E 118°22'41.45"E 118°22'41.72"E 

 
3  24°25'59.33"N  24°25'58.68"N  24°25'57.93"N  24°25'57.46"N  24°25'56.83"N 

 
  118°22'37.22"E 118°22'37.40"E 118°22'37.62"E 118°22'37.81"E 118°22'37.87"E 

       

 
1  24°25'8.95"N  24°25'8.35"N  24°25'7.58"N  24°25'6.74"N  24°25'6.10"N 

  
118°20'56.25"E 118°20'56.98"E 118°20'57.89"E 118°20'58.97"E 118°20'59.70"E 

֧  2  24°25'6.16"N  24°25'5.55"N  24°25'5.05"N  24°25'4.33"N  24°25'3.63"N 

  
118°20'53.22"E 118°20'54.14"E 118°20'54.89"E 118°20'55.72"E 118°20'56.55"E 

 
3  24°25'3.72"N  24°25'2.95"N  24°25'2.26"N  24°25'1.68"N  24°25'1.35"N 

 
  118°20'50.62"E 118°20'51.54"E 118°20'52.53"E 118°20'53.43"E 118°20'53.95"E 

       

 
1  24°24'8.67"N    24°24'8.11"N    24°24'7.66"N 

  
118°20'9.20"E 

 
118°20'10.37"E 

 
118°20'11.80"E 

 2  24°24'6.33"N    24°24'5.74"N    24°24'5.16"N 

  
118°20'7.76"E   118°20'9.24"E   118°20'10.63"E 

 
3  24°24'3.52"N 

 
 24°24'2.83"N 

 
 24°24'2.26"N 

 
  118°20'6.67"E   118°20'8.01"E   118°20'9.21"E 

       

 
1  24°25'18.45"N  24°25'17.34"N  24°25'16.20"N  24°25'15.05"N  24°25'13.69"N 

  
118°21'7.27"E 118°21'8.31"E 118°21'9.23"E 118°21'10.06"E 118°21'11.06"E 

҉  2  24°25'36.37"N  24°25'35.34"N  24°25'34.45"N  24°25'33.52"N  24°25'32.32"N 

  
118°21'37.87"E 118°21'38.50"E 118°21'39.10"E 118°21'39.59"E 118°21'40.49"E 

 
3  24°25'52.74"N  24°25'51.87"N  24°25'50.66"N  24°25'49.75"N  24°25'48.37"N 

    118°22'11.52"E 118°22'12.01"E 118°22'12.49"E 118°22'12.86"E 118°22'13.72"E 

: ֢ ᾼ ▲ ⇔Є ϱⱢ:כғ(80m)ȲỮ (85m)Ȳ֧ (125m)ц (80m)ȷ

҉ פּ֢ 120mȴ 
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ғḘכ : ⱢӐ М ὧᾼ Ȳᴯὑ

ὧ ѿὧּפ 1.5еṭȲⱢ ֤ᾼ ԏ

Ḙ ȲῺד ủ ֵὑױ ῧ ủ

♄ ȴ 

Ữ Ḙ : ᴯὑ ὧ ҵ ỴȲῺ

Ỵצϥᾈᶝ ∂ ᾬП ЏȲᵀ╥֪

– Ȳ Ѭᾇ ȲᴖᶮכϢⱢ֮

ᾼ ᴃȲẓצ Ѭғ Ȳ ᾼ

ѬӦᴃἉ ҏȲ֪ױ Ḙױ Ь

═ ⇔Ȳױ ▲ Ḙ ϱ

Ѭц ṙ ⅎ ֵȴ 

  

֧ Ḙ : ᴯὑ ᴫ ҵȲⱢ ֤ᾼ

֧ е ȲῺỴ ԏ ╟ᶙ Ȳ֪ױᵮ

і ֵ ц ╘ῧ ᾼ ⅎцỰӖȴ 

Ḙ : ⱢӐ М ᴫᾼ ȲḘ Є

ⱢὧҖᴫ⁮ṛ֣Ȳ Җ Ɫ ỵ֮ᶮȲḘ

вצϚӑ ᾙПщ ᾈЀȲ ủ

ѬἨѿԆ☼ѠהӦḘ ϯ ҏȲῺỴצ

Ȳ ⅎ ю 
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҉ 1: ᴯὑ ᴫ ⁮ ᾼḘ

Ȳ Ὼ֧ Ȳצ ⅎ♄ ȲῺỴⱢ

ᾌ ȴ 

҉ 2: Єּפᴯὑ М◕⁮ ᾼ

Ḙ ȲῺỴ Ϛצ ᾌ Ȳ֮ Ȳ

ⅎюȲצ ֮ϢⱢ ῧ ♄ ȴ 

 

 

҉ 3: ᴯὑ ὧ ⁮ ᾼḘ

Ȳ ῺỮ ȲῺỴҠṓἡњ ₤

ẓ ᴩЏ ȲḘ ϱ Ӂּמ Ё ȴ 

 

3ȳ֢ цẔ ȴ  
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4. ▲Ѡᾎ 

(1).ῧ ▲ 

ῧ ὑ ›∟ 2 Њ ѿּז ứ ▲ᾎ ᴩ ▲(

Nielsen et al., 1992)ȴḕ 3 זּ Ȳ Ɫפּ 100mȲḕ זּ

и цᵅ ᴯᾼ ӴХ Ȳὑ ֢ GPS(ῶ 2)Ȳᶙכ

ứᴯȲḕ 1ӂѠᴏᾼ ᴩ Ɏֽ 4ἬӱɏȲὑ в

ṿӣ І ậ פּ⇔ 20еиПἉḘṳ вПῧ ȴ Ȳ

М ἉḘ֫ ȴ П Ӑ ҵȲѿ ѐ   Ȳ

ᾼ Ӑ ᶁ ֫ȴ 

 

4ȳῧ זּ ứ ▲ ӱ ȴḕ Ѡ   ֢Ɫ 1ᴏȴ 

 

(2). ֮ ֪І  

֝ὑῧ ȲὑϮ ᴩ Ѭ ứȲ ứḘ ֮ Ѭ

ПѬ ȲѿṶԒ ӔᾼѬ ứ Ȳ ứ Ѭ ⇔( ἬȲ
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1999)ȳ ⇔( ἬȲ2000) pH( ἬȲ2008) Ѭ ֪Іȴֽצ

⁄ҫᵂứἤ ȴ 

(3).ῧ Ӣ Ӣᾬ  ṅשׁ

ῑ ⇔╓ ṙ ᾼ ⇔ѿцӢ Ṏצ Ȳ Ӧῑ ⇔╓ ᾼ

ᴷ ▲ҠϠ ῧ ᾼӢ ṎỂ ȴѿ֧ ῧ Ɫ҅ῶȲ

Ӣῧ 30-50 Ȳ ậ   ⇔иӁṳ ᴩῑ ⇔ Ӣ Ӣᾬ иέȴ 

ῑ ⇔╓ Ɏcondition factorȲ  CFɏ ứȸ ᾼῧ ֫ ⅍

∟Ȳ цҵ ᶮ Ȳֽ Ӑ ֵ⁄ậҏЄּפ 50-60 Ӑ ᴩῑ ⇔

╓ ứȲῑ ⇔╓ ứПῧ Ȳ ᴩ֟Ḙ∟ Ἤצ и

ȴҟ Пῧ ѿᵐ Ѭּ24~20 פ Њ ∟ Ẕ ȴῑ

⇔ ᴕ Ṹ‌(2007) ῶПῑ ⇔ еהɎῑ ⇔= /

×100 %ɏ ᴩ ȴ 

 

(4).Ἁ иέ 

֢ Ϛ זּ Ȳὑ ȳМцᵅ ᴯ֢ậϡ ᾼ Ӑ ᴩ Ȳ

Ѡהц∟ иέ ֽϯ: 

ậῶ 3cmѿвПḛ ᾬȲ Ϥ⅔Ѐ ∟ ֫ ⅍в ᴩ иέȴ

и ᴕ Carver (1971)ПѠᾎȲ ֫ПḚ ᾬ Ӑậҏּפ 30gПḘᾇ

ҒϤ 200mlᾼ Ѭц 5mlᾼ 30̟ H2O2ȲҒ 80ʕᴟ ѡѿҟ צ Ȳ

ԛҒϤ Ѭ ♃∟ їҟ ϱ Ȳ Ẓװѿҟ ȲҒϤ 10ml ᾼ

10% Sodium hexametaphosphate solution Ἧ 30и ∟Ȳѿ ӭ 4ȳ2ȳ1ȳ0.5ȳ

0.21ȳ0.105ц 0.063mmП ᴩ Ȳи ∟П֢ Ӑ Ϥ 100ʕ 24

Њ Ȳ ∟ Ẕ ѿ ậ ᴩ∟ иέȴⱢḖ ד Ἁ ȲԒ

ӭЄЊ ᴩ Ȳ еֽהⱢ 

έ= -log2 ӭЄЊ(mm) 
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ПḘᾇ ∟Ȳ Ḛ ᾬ֢ ᴍиѩפ ц֢

⇔ (5˖ȳ16̟ ȳ50̟ ȳ84̟ ц 95̟ ) Пד έ ȲӦ Folk (1974) ПеהḖ

ד ṳиέ Пӂᶁכ ЄЊц ⇔ȲẔеֽהϯȸ 

a. ЄЊӂᶁ ɎMZɏȸ 

MZʦ(έ16 +έ50 +έ84)/3 

ҏП (MZ)ԛ Wentworth grain size scale(Wentworth 1922)ậ

ЄЊ ᵑȴ 

b. ⇔ɎΨIɏȸ  

ΨI = (έ84 -έ16)/4 + (έ95 -έ5)/6.6 

Ṽѿϱ ậה ⇔ Ȳ ᴷἉ Ѭ☼ ⇔ȴ 

 

Ϯ ȳ ἤṙ  

1. ▲ ӭ: 

ῧ Ԛ ἤṙ ᾬ ▲ 

 

2. ▲ ⇔ȸ 

ὑ ᴩ ᴩ װ1 ▲ȴ 

 

3. ▲ : 

ῧ Ԛ П ἤṙ ▲иέᾼ ᴯᵿứὑ֧ ȳỮ ȳכғцҠ

Ә ᵓӣ ἤṙ Ӣᾬ ֯ ֮Ϛ Ԛ 4 Ȳ   Ѭ Ἤ ד 102

ỗ ү ᶾדּ ᴩῧ Ӣ ▲ȲⱢ Ἇ ᴩѩ ȲṳṼỗ

Џᵂ Ḗ П ԝȲ ֯ ֮ ҉ ▲ứὑ ( ү ᶾדּ ▲ ᵫ

֤Ɫҡ ȲӐ ц ֮ϢЂᾼ ӱ ֤Ɫ )Ȳ֢
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ӱ ᴯᵿѿц ֽ 2цῶ 2Ἤӱȴ 

 

4. ▲Ѡᾎ 

ῧ Ԛ ἤṙ ᾬ ▲ᾼ ▲ѠᾎиⱢϡ ԌȲẔϒὑῧ

▲ ᴩ ֝Ḕ Ȳὑ ›∟ 2Њ ѿּז ứ ▲ᾎ ᴩ ▲

( Nielsen et al., 1992)ȴḕ 3 זּ Ȳ Ɫפּ 100mȲḕ זּ

и ȳМцᵅ ᴯ 3 Ȳὑ ֢ GPSȲᶙכ ứ

ᴯȲḕ 1ӂѠᴏᾼ ᴩ Ȳ ⇔ ᴟ 30 cmȲ

вПἬצ ἤṙ ᾬ Ȳ ᴩᾬ ứṳ ȴẔϡȲὑ

ҵȲ ᴩ Ȳ ֢ᾬ ȲϠ ȴכ иᾬ Ҡ ֫

⅍ ᴩ ứȲἬצ Ӑ ᶁ ֫ȴ 

 

ҳ ȳ ◦Ӣᾬ ’Ṏ Ṏ  

1. : 

◦ṙ ’ṎΩ ц ◦Ӣᾬֵ ἤ’Ṏ Ṏ ὑ

ᴩ Ȳ ֥  Ѭ ἬПׄ Ȳὑῂ Ἠ ᴩ Ȳ в

ӭὑ › ֥ ẁȴ 

2. װ цׄ : 

Ԛ Ẓװ Ȳ ֮ иᵑὑ Њѿц   Ѭ ἬȲ

ЊиⱢ Ӣ цװ Ȳиᵑὑװ 6ѣ( Ӣц )ц 7ѣ(  

Ѭ Ἤ)ȴ 
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ҳ ȳ  

Ϛ ȳ 1:   ῧ цẔ҃Ԛ ἤṙ ׀ ᴷ 

1:    ⁮ ỴⱢῧ П ц ֮Ȳ ѿἉ ϡήṙ

⁄ὑ⁮ ỴȲ ᴩῧ цẔ҃Ԛ ἤṙ ▲Ȳ ᴷ ׀ ȴ 

ϡ ȳ 2:   ῧ цẔ҃ ἤṙ ’ṎᵓӣП  

2:   ῧ цẔ҃ ṙ П иӁ ᴞ цϢⱢ ȳϢⱢ ȳ

Ẕ҃ϢⱢ♄ ד Ȳ֥ ᾼủ ד Ȳ ӦϠ ῧ

ῑ ⇔ц ᾼủכ ἤ Ȳ ẁֽ ủ ȳ ЄЊ ạ

ц’Ṏ Пד ∂ ȴ 

Ϯ ȳ 3: ֮ỰӖ’Ṏᵓӣ ἘПΩ  

3: ϡήṙ цẔ҃ ◦ӢᾬꞋⱢ  ᾼ ȲϷⱢ ֮Ự

Ӗ ᾼӢ ẃ Ȳ Ӧ ’Ṏц Ṏ ȲΩ ’Ṏ П

ἘȲ сῂ цỰӖ’Ṏן Ȳ Ә ᵓӣП Ἐȴ
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Х ȳ ▲ Ὠ 

Ϛ ȳῧ ▲цӢ Ӣᾬ ֪І ▲ 

ῧ ▲Ɫ ậ Є ▲ Ȳ Ὼὑ ѣἨ ѣᾼЄ ᴯ

ᴩᵂ Ȳὑ ד108 4ѣ 5-8ѡȳ6ѣ 12-15ѡȳ8ѣ 12-15ѡѿц 10ѣ 2-5ѡᶙ

דԓכ ᾼװ4 Ȳѻ ᾼ ▲֮ ⱢכғȳỮ ц֧ ֮ ᾼḘ Ȳ4ѣ

֝Ḕ ᴩԚ ἤṙ ᾬ ▲Ȳѹ ҒϚ Ḙ ȷӦὑЭד⇔

∂Џ ȲⱢϠ Ҡ Ӣᾼ ȲӐ 10ѣ ҫὑ Ὼ П

Ỵ ứ 3 ҉ Ȳḕ ᴩϚ זּ ᾼῧ ҉ ▲ȴὑ ▲

֝ ᴩ ֮ ֪І ṳиᵑὑ 4ѣц 8ѣ ᴩ ᾼἉװ2

иέȷῧ Ӣ Ӣᾬ ṅⱢḕѣשׁ Ȳ ϱ װ4 ▲ ҵȲẔ҃ѣԌỗ

֮ϢЂ ᴩ ȴ֢ ӭ ▲ Ὠֽϯ: 

 

1.ῧ ▲ 

ὑ ứᾼḘ ᴩῧ ▲Ȳḕ ᴩϮ ֢Х ᴯ

Ԛ 15 ᾼ ▲ȴ4ѣ Ὠֽ 5ἬӱȲѿ֧ ẞ ֵᾼῧ Ȳ

ӂᶁḕӂѠᴏּצפ 50.9 (50.87 ± 91.29)ȲẔװⱢỮ ᾼ 47.2 ± 

96.82(indôs/m
2
)Ȳכғц ⁄ юȲӂᶁиᵑⱢ 6.00 ± 22.96ц 1.89 ± 5.67ȷῈ

иӁѠ Ȳ֢ ֢ ᴯ ⇔иӁ ӱȲῧ ѻ иӁ֯ ᴯᴟМ ᴯП Ȳ

Мᵅцᵅ ᴯ юиӁȲכғḘ ѻ ֯ ᴯᾼ ẞῧ (29.67 

indôs/m
2
)ȲỮ ⁄ѿМ ᴯ ֵ(147 indôs/m

2
)ẔװⱢМ ᴯȲ֧ Ӽ М֯М

(106 indôs/m
2
)цМ ᴯ(103 indôs/m

2
)Ȳ ⁄ ֯ᵅ ᴯ(5.67 indôs/m

2
)ȴ

6 ѣԌ Ὠֽ 6 ἬӱȲ֝דѿ֧ ẞ ֵᾼῧ ȲӂᶁḕӂѠᴏּפ

צ 88.7 (88.67 ± 125.03)Ȳ Ὑ ҒȲẔװⱢỮ ᾼ 39.00 ± 

80.44(indôs/m
2
)Ȳ Ȳכғ⁄ юȲӂᶁⱢ 0.13 ± 0.35ȷῈ иӁѠ Ȳ

Ṽ ▲ Ὠ ӱȲӐѣῧ ѻ֝ד▲ иӁ֯ ᴯᴟМ ᴯП ȲМᵅц
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ᵅ ᴯ юиӁȲכғḘ ֯М ᴯᾼ ẞῧ (0.67 indôs/m
2
)ȲỮ

⁄ѿ ᴯ ֵ(162.67 indôs/m
2
)ȲẔװⱢМ Ȳᴯ֧ М֯ (198.33 indôs/m

2
)

цМ ᴯ(196.00 indôs/m
2
)ȴ8ѣԌ Ὠֽ 7ἬӱȲ֝דѿ֧ ẞ

ֵᾼῧ ȲӂᶁḕӂѠᴏּצפ 22.80 (22.80 ± 25.59)Ȳᵀד ὑ 6ѣȲ

ӂᶁ Ὑ юȲẔװⱢỮ ᾼ 13.10 ± 27.28 (indôs/m
2
)Ȳӂᶁ

ӼὙ юȲכғ⁄ юȲӂᶁ 7.2 ± 14.08Ȳᵀד ὑ 6ѣȲ ҒȷῈ

иӁѠ ȲṼ ▲ Ὠ ӱȲ8 ѣῧ ▲ѻ иӁ֯ ᴯᴟМ ᴯП Ȳ

Мᵅцᵅ ᴯ юиӁȲӐѣכғḘ ҒȲѻ иӁ֯ ᴟМ ᴯȲ

ᴯ ⇔Ɫ(28.67 indôs/m
2
)ȲỮ ⁄ѿ ᴯ ֵ(56.0 indôs/m

2
)ȲẔװⱢ

М ᴯȲ֧ М֯ (54.67 indôs/m
2
)цМ ᴯ(34.00 indôs/m

2
)ȴ10ѣԌ

Ὠֽ 8ἬӱȲӐѣѿỮ ẞ ֵᾼῧ ȲӂᶁḕӂѠᴏּצפ 40.9

(40.9 ± 98.11)Ȳד ὑ 8ѣᾼ Ȳӂᶁ Ὑ ҒȲẔװⱢכғᾼ

12.47 ± 31.31 (indôs/m
2
)Ȳӂᶁ ҒȲ֧ юȲӂᶁ 9.3 ± 13.91Ȳצ

ủ ю ȷῈ иӁѠ ȲṼ ▲ Ὠ ӱȲ10ѣῧ ▲ѻ иӁ֯

ᴯᴟМ ᴯП ȲМ ᴯѿϯ юиӁȲяẔỮ ῧ М֯ ᴯȲ

⇔Ɫ(200.67 indôs/m
2
)ȲכғӼѿ ᴯ ֵ(58.67 indôs/m

2
)Ȳ֧ М֯

32.67 indôs/m
2ȴ 

֥֢ ֢ѣӂᶁ ֽ  9Ȳ֢ѣ ▲ ѿכғ ᾼ ⇔ ᵅȲỮ ц

֧ ֯ 8ѣԌ ꞋὙ юȲᴟ 10ѣ Ữ ӂᶁ ⇔ Ғᵀ֧

Ь═ юȴ ҉ ᾼ ▲Ѡ Ȳ ӱ 10ѣ 3 ҉ ᾼӂᶁ ⇔

Ẕ҃ ṳ ᵑ(  10)ȴ֢ М֢ѣԌ иӁ оֽ 11ᴟ

13Ȳכғ ᾼῧ 4ѣѻ иӁ֯ ᾼᴫҖ Ȳ ЛֵȲ֯ 6ѣ ֯

М ᴯᾼẒ ῧ Ȳ8ѣц 10ѣ ֵѹ Мᴟ ᴯ(  11)ȷ

Ữ ᾼῧ ֯ 4 ѣ ѻ иӁ֯ᴫ ᾼМ ᴯȲ Ϛ ⇔Ҡ 200 

(indôs/m
2
)ѿϱȲ6ѣᴟ 10ѣ ⁄ М֯ ᴯȷ֧ ᾼῧ ֯ 4ѣ

ѻ иӁ֯ᴫ ᾼМцМ Ȳᴯ6ᴟ 10ѣ⁄ М֯ ᾼ ȴᴯ ᴖṕȲ
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֢ ῧ ֯4ѣ ѻ иӁὑ֢ ᾼМцМ ȲᴯяẔМ ᴯᾼ ⇔ Ȳ

4ѣП∟⁄ М֯ ᴯȲяẔѿỮ ⱢὙ ȴ 

₤иӁѠ ȲἬ ậ Єῧ ᾼ  Ɫ 36.05mm (n=5772)Ȳ Ɫ

11.12gȲ Њ  Ɫ 3.95mmȲ   ⱢЄּפ Ѡᾼװ3 …ȲⱢϚ Ӣᾬ

  …(  14)ȴ֢ ẞᾼῧ ӂᶁ צ  (p<0.01)Ȳ

֧֯ цỮ ᾼῧ ӂᶁ ₤ ЄȲכғ Њ( 15)ȴ ֥ 4 װ ῧ ᾼ

₤ ᴩ ṳи ( 16)Ȳ ӱ 4 ѣԌᾼ ₤ ὑ

21.01~24.00mmᾼ Ȳ6ѣȳ8ѣц 10ѣ ⁄֯ 18.01~21.00mmᾼ Ȳ

ѹ 8 ѣῧ דצ Єᾼ Ȳҫ֯ 4 ѣ ᾼ ậ иЊ ₤

3.01~9.00mmᾼῧ ȲⱢῧ Ӄṙ ҉ Ȳ ᴖṕȲ֯ Є ₤

21.01mm~24.00ᾼ ѿϱȲᴞ 4 ѣП∟ Ꞌᵧ ϯ ȴ∟ Ṽױи

ᴩ֢ ᾼ ₤и иέȲὑכғ 4 ѣᾼ Ҡ Є Ẓצ

( 17)Ȳиᵑ֯ 6.01mm~9.00mmц 21.01mm~24.00mmȲ ӱ 4ѣצЊ

₤ ҏ Ȳ6ѣӦὑ ῧ ӭ юȲ ӱᾼ כ ӑצ ᵑ ȷ8

ѣц 10ѣ⁄ѻ М֯ 15.01~24.00mmȲᴾἬצ ᾼכ 69.44%ц 73.64%Ȳ

ϡױ ѣṳӑҏ Њ₤ ȴỮ ᾼ ₤ ὑכ 4 ѣ ѿ

18.01mm~30.00mmᾼҳ и ᴾ ЄѩẂ( 
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18)ȲԚ צ 85.45%Ȳ ҏ ֯ 21.01mm~24.00mm вȲ6ѣ

ѿ Њ ₤ 12.01mm~18.00mmἬҜ ֵȲ Ẓ Ԛ ᴾצ 75.67%Ȳ

ҏ ֯ 15.01mm~18.00mm Ȳ4ѣᴟ 6ѣȲЊ ₤ἬҜᴍиѩ ҒȲЄ

₤ἬҜѩὙ юȲ8ѣц 10ѣ Є ₤ѩẂ  ȲᵀЬЛц 4ѣ Є

₤ᾼѩẂȴ֧ ᾼῧ ֢ѣᾼ ₤  )ᴿדכ
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19)Ȳ ₤и ֯֝ד 18.01mm~27.00mmᾼϮ и ᴾ ЄѩẂȲ

Ꞌҏ ֯ 21.01mm~24.00mmᾼи ȷ ֪ ᾼ юȲ ᵧ

Ɫ ᴕȲῧ ₤иӁЄ ϱᵧ ᶮᾼ иᵉ( 20)Ȳ ֝›Ẓ

֯ 21.01mm~24.00mmᾼи ȴϮ ҉ Ꞌὑ 10ѣᶙכ ▲Ȳ כ

иӁדᴿȲѻ ᾼ ₤ЄЊЮὑ 18.01~27.00mmП Ȳ ҏ֝ד ֯

21.01~24.00mmȲ3 Ꞌӑ Њ ₤ ȴ 

֢ ᴯῧ ₤ЄЊиӁѠ Ȳ ֥֢ Ἤ ᾼ ₤ (  21)Ȳ

М ᴯᾼῧ  (ӂᶁ=22.30mmȲn=974) ЄὑẔ҃ ᴯ(p<0.01)ȲẔװ

ⱢМ ᴯ(ӂᶁ=20.70mmȲn=1130)Ȳ ᴯцМᵅ ᴯῧ ₤⁄ ЊȲ

иᵑⱢ 20.30mmц 18.99mmȲᴖᵅ ᴯӦὑ ю(n=3)Ȳ ₤
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ЄȲ ₤ЄЊ Ẕһ ᴯ ȴ 

 

2.ῧ Ӣ Ӣᾬ  ṅשׁ

ṤЭ ᴩ 4ᴟ 12ѣᾼḕѣ ȲԚậ 449 Ӑ(  .>20mm) ᴩῑ

⇔иέȲӭ›ҏ ᵅ Ɫ 0.34%Ȳ Ɫ 8.00%Ȳ֢ѣӂᶁѿ 6ѣ צ

4.40%Ȳ֯ 5ѣȳ7ѣц 11ѣ ϯצ ᾼ Ȳ ӱҠ ᾼװϮצ ᵜ

Ὅ ȲяẔ╥ 7ѣ ⇔ ЄȲϝѣ∟ῑ ⇔ ҒȲᴟ 10ѣ Ɫ 4.32%ᴖ

∟ 11ѣ⁄ Ɫ 3.02%ȴ 

 

3. ֮ ֪Іּנ  

4 ѣ Ϯ ӂᶁ ⇔ 21.27 ± 2.32(ῶ 3)Ȳὑכғ ᵅ ⇔

18.80ʕȲ ֧֯ ᾼ 23.40ʕȲẞϠ 6ѣ ⇔ ҒϠ 6ʕҿҢȲϮ ӂᶁ

Ɫ 27.03 ± 1.87Ȳ ⇔֧֯ ᾼ 28.40ʕȲ ᵅ֯Ữ ᾼ 24.90ʕȲ Ữ

֪Ɫ Ɫ ȲѬ ᵅҵȲ֢ П ṳ Ὑ ᵑȲ8 ѣ

⇔ԛ Ғּפ 5ʕҿҢȲ ֧֯ ᾼ 34.03̆ Ȳ›Ϯ ѣԌᾼ ֧ Ꞌ

⇔Ȳ ᵅ֯Ữ ȷ ⇔Ѡ Ȳ4ѣ ӂᶁⱢ 30.00 ± 0.87Ȳ ֯Ữ

ᾼ 31.00ăȲכғц֧ ֝Ɫ29.50ăȲ6ѣ ᾼ ⇔ ὑ 4ѣȲӂᶁⱢ

33.60 ± 2.18ăȲ Ɫ֧ ᾼ35.10ăȲ ᵅⱢỮ ᾼ 31.10ăȲ8ѣ

⇔ Ȳӂᶁ ⇔Ɫ 35.70 ± 0.4ăȲ ֧֯ ᾼ 36.00ăȲ10ѣӂᶁ

⇔Ɫ 33.48±1.81Ȳ ֧֯ ᾼ 34.65ăȲ ᵅ֯כғᾼ 31.40ăȷ4ѣ pH

ӂᶁⱢ 8.16 ± 0.17Ȳ Ɫ֧ ᾼ 8.36Ȳ ᵅⱢỮ ᾼ 8.05Ȳ6ѣӂᶁⱢ 8.21 

± 0.34Ȳ Ɫכғᾼ 8.60ȲỮ ц֧ ֝Ɫ 8.01Ȳ8ѣӂᶁⱢ 8.10±0.01Ȳ

ғᾼכ֯ 8.11ȲϮ ᾼ оЛЄȲ10ѣӂᶁ⁄Ɫ 8.39±0.05Ȳ

ғᾼכ֯ 8.45ȴ 

֥ Ȳᴞ 4ѣ Ȳ ủ Ȳ ⇔ц ⇔Ꞌ ҒȲᴖ
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pHᾼ о Ὑ ȷ֢ Ȳ Ϡ 10ѣᾼ ⇔ ҵȲ֧ ֯

⇔ц ⇔ ứꞋⱢ ȴ 

 

4.Ἁ иέ 

Ἁ иέȲ֯ 4ѣц 8ѣиᵑὑכғȳỮ ц֧ Ϯ ѻ ῧ

ᴩ ▲Ȳҫ 4ѣ ṳ Ғ ᴩ иέᾼ иέȲ

ѿᵧ   ⁮ỴḘ Мᵅ ᴯᾼἉ ἤȲ Ὠ ӱֽῶ 4ȲἬצ

ӂᶁ Юὑ 0.26mmᴟ 0.86mmП Ȳ и ὑМ+ᴟ +ȲẔМ

ғכ Ẓװ ▲ Ὠ ӱ֢ ᴯἉ ֵ ὑМ+Ȳ ᴯᴟᵅ ᴯ

ӂᶁ ЊȷỮ ц֧ ⁄ ӱꞋЮὑ +цМ+П Ȳ֝ד

ᴯᴟᵅ ᴯӂᶁ Њȷ ⁄ ӱӂᶁ ЊȲꞋⱢМ+ȴ

⇔Ѡ ȲṼḕ כ ᴷ ⇔ṳ ᴷѬ☼ Ȳ ⇔Л

Ṿ Ȳ ӱѬ☼ Ҡ Ɫ ȲὔᶮכᾇḘ Ȳ ⇔Ṿ ⁄ ӱѬ

☼ ứȲ☼ ᾭᾓ ֻȲ Ὠ ӱ֢ ⇔ЮὑМ (moderately sorted)

ᴟМṾ(moderately well sorted)ȲѬ☼ᾭᾓ ὑϒ Ȳ ֥ϱ Ȳ  

⁮Ỵ Ḙ Ἁ Ꞌ +Ȳӂᶁ ᴞ Ἇᵅ ЊȲṳӦ

⇔ ⁮ỴḘ Ѭ☼ ứȲ Ϛכ ȴ ϚḔѩ Ἁ

ῧ ⇔иӁᾼ …( 24)Ȳ ӱӂᶁ ῧ ӂᶁ ⇔Ҡᵧ

ἤ …(R=0.809Ȳp<0.01)Ȳῧ ֻӂᶁ Є(Єּ0.4<פmm)ᾼἉ

 ȴכ

 

ϡ ȳῧ Ԛ ἤṙ ᾬ ▲ 

ῧ Ԛ ἤṙ ᾬ ▲ὑ ᴩ ᴩ Ȳѿứἤװ1 ▲ⱢѻȲ

ὑ 4ѣῧ ▲ ֝Ḕ ᴩȲ ғȳỮכ ц∟ ҵȲṳ Ғ Ȳױ

ҵȲ6ȳ8ц 10ѣԌῧ ▲ ὑѻ ᾼϮ Ӽ ҵ ᴩ ȲӦὑ ῧ
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▲ ֝Ḕ ᴩȲҠ ậ ᴯ ᾼ ȲϷ ҵ ᴩứ иέȴ Ὠ ӱȲ

֢ ṙ ᾬ כ Ȳ ѻ ᾼῧ ҵȲҫҵ ֵᾼⱢ ᾼѝדּ

(Meretrix lusoria)ӂᶁ ⇔Ɫ 8.76 ± 8.63 indôs/m
2 цὐ ᾼҙדּ ὐ (Chion 

semigranosus)ӂᶁ ⇔Ɫ 7.58 ± 6.51 indôs/m
2ȲẔ ṙ ѡӐצ ѝ ȳ Ӟ

ц ᾼᾬדּ ȲױϮᾬ ֯ҳװᾼ ▲Ԛ ֢ Ϛᴟϡ Ȳ֯ ▲

ὑḘ ֮Ӽ ֝ ᾬᾼḘ֮ ᾬ Ȳ ῏ ứȲ ⱢӔ

∕ ῶᾼ ᾬ Ȳױᾬ ╥ҏѬ ҵ  ἨḆ Ȳ צ ᾼҏѬ

ᾼ₤ ȲП›Ҭ֯ὧӰ Ӏ ү⁮ҵ צ נּ ȴ ứἤ ▲ҵȲứ

▲Ѡ Ȳ ᴩ ᴯ ⇔Пиέ( 25)Ȳҙ ὐ ֯М ᴯצ ᾼ ⇔ 9.00 

± 6.38 indôs/m
2Ȳᵅ ᴯצ ᵅ ⇔ 4.44 ± 4.28 indôs/m

2Ȳ ᵅ ᴯ ⇔ ᵅȲѝ

⇔⁄֯ᵅ ᴯ( 26)Ȳ צ⇔ 18.33 ± 6.61Ȳ ᵅ֯ ᴯ 1.75 ± 2.34Ȳ

ᴯӦ ᴟᵅ ҒȲ ӱѝ иӁ ֣ᵅ ᴯ ֮ᾼ ἤȴ 

֢ иӁѠ Ȳҙ ὐ ѿ֧ ẞ ֵᾼ ȲӂᶁḕӂѠᴏ( 27)

צפּ 10.60 (10.60 ± 11.06 indôs/m
2
)ȲẔװⱢỮ ᾼ 9.80 ± 8.39(indôs/m

2
)Ȳ

ғцכ ⁄ юȲӂᶁиᵑⱢ 5.87 ± 5.26 indôs/m
2ц 0.67 ± 1.41 indôs/m

2ȷῈ

иӁṼ ▲ Ὠ ӱȲҙ ὐ ῧ ᴿȲѻד иӁ֯ ᴯᴟМ ᴯП Ȳ

Мᵅцᵅ ᴯ юȲכғḘ ֯М ᴯᾼ ẞҙ ὐ (11.33 indôs/m
2
)Ȳ

Ữ ⁄ѿ ᴯ ֵ(14.67 indôs/m
2
)ẔװⱢМ ᴯ(13.00 indôs/m

2
)Ȳ֧ Ӽ М

֯М (12.00 indôs/m
2
)цМ ᴯ(13 indôs/m

2
)ȴѝ Ѡ ( 28)Ȳѿ֧ Ữ

ẞ ֵᾼ ȲӂᶁḕӂѠᴏּצפ (10.60 ± 11.60 indôs/m
2ц 9.80 ± 8.39 

indôs/m
2
)Ȳ юⱢ ᾼ 0.67± 1.41(indôs/m

2
)ȲῈ иӁṼ ▲ Ὠ ӱȲ ҙ

ὐ цῧ чȲѝד ѻ иӁ֯Мᵅ ᴯцᵅ ᴯȲ֢ Ꞌὑᵅ ᴯ

ֵȲכғȳỮ ц֧ иᵑⱢ 13.00 indôs/m
2ȳ23.00 indôs/m

2ц 19.00 indôs/m
2ȴ 

ҫѩ Ἁ ҙ ὐ цѝ ⇔иӁᾼ …Ȳ ӱӂᶁ

ҙ ὐ ӂᶁ ⇔ӑצὙ ( 29)ȷѝ ӂᶁ ⇔⁄ ЄЊצ╓ ₤

ᾼ …( 30 30) (R
2
=0.571)Ȳ Њӂᶁ ⇔ ȲᵀЊᴟ 0.25ѿϯᾼ
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Ȳѝ ϷЛ ȲЄὑ 1.0ѿϱᾼἉ ϷЛ ȴ 

֥ῧ ȳҙ ὐ цѝ ᾼиӁ Ҡ ӱ( 31)Ȳῧ цҙ ὐ ѻ

ὑМȳМ ᴟ ᴯȲϡ῏ᴾ 60%~80%ѿϱᾼ Ȳҙכ ὐ ϭ ֻὑ

ᴯȷѝ ⁄ѻ ὑМᵅᴟᵅ ᴯȲҠᴾ 80%ѿϱȲМᴟᵅ ᴯ ю

ῧ цҙ ὐ ȴ 

 

Ϯ ȳ ◦Ӣᾬ ’Ṏ Ṏ  

ᴩ: 

  Ѭ ц  ЊᾼԚ֝Ầ Ȳ ◦ṙ ’ṎΩ

ц ◦Ӣᾬֵ ἤ’Ṏ Ṏ Ϛ Бὑװ 6ѣ 12ц 6ѣ 13ὑ

Њ ᴩȲ ӭⱢò⸗ ᾼ ṙ-   ṓṙ Юế’ṎòȲ ϚщⱢ

Ȳ ЊцẔ҃ צ П Ϛ Ȳ ϡщѻ

⁄Ɫ Њᾼ Ӣȷ в Ҕ╗⅍в ц⅍ҵ Ȳ Ӧ⅍в ∂

◦Ӣᾬֵ ἤцṙ ’Ṏᾼ ἘȲԛӦљҵᾼ ѿҒ ’

Ṏ ἘȲљҵ ṳׄ ᴩṙ ▲ ᵂȲϠ ◦Ӣᾬ ▲Ѡ

ᾎцẔ ἤȲד ♄ נּ Ҡ   ȴҫϚ װ ὑ 7/16 ὑ  Ѭ

Ἤ Ȳ ֤ Ɫò ῧ Єᵂ - ֮ᾼӘ òȴ 
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г ȳ  

Ϛ ȳῧ ▲ 

ῧ Ɫ   ᾼ ᴥ Ȳ ѻ ᾼ ֮֯  ⁮ỴᾼḘ Ȳ ᴕ

Ἇד ὑ֝ד ᾼ ▲ Ὠ(   Ѭ Ἤ, 102)Ȳ102ד 4ѣП ▲Ȳ

ғȳỮכ ȳ֧ ц ӂᶁ ⇔иᵑⱢ28 ± 42(indôs/m
2
)ȳ22 ± 27(indôs/m

2
)ȳ

35 ± 31(indôs/m
2
)ц 18 ± 20(indôs/m

2
)( Ɫ ҏẃԛ ᴩӂᶁᾼ Ὠ)Ȳכғȳ

Ữ ц֧ ῺȲ юȲ 5ѣᴟ 10ѣȲכғ ⇔ 5ѣ ю

ᴟ 4(indôs/m
2
)ҿҢ( 32)Ȳᴟ 10ѣЄּ֯פ 3(indôs/m

2
)ҿҢȷỮ 5ѣ юᴟ

7~9(indôs/m
2
)ҿҢȲ10ѣ∟ЄּפⱢ 4(indôs/m

2
) ( 33)ȷ֧ 5ѣЄ Ғᴟ

210(indôs/m
2
)ҿҢȲ6ѣЄ ᴟ 25(indôs/m

2
)Ȳ10ѣ∟Њὑ 10(indôs/m

2
) ( 34)ȷ

5ѣ Ғᴟ 60(indôs/m
2
)ҿҢ( 35)Ȳẞ 10ѣ∟⁄Ὼὑ Ȳ֢ ῧ

⇔ оЄȲЄ ϱẃ Ȳὑ ד102 10ѣȲ֢ ⇔Ꞌ֯ 10(indôs/m
2
)ѿϯȲ

яẔѿ ю(Ὼὑ )ȲӦὑ ▲ ӑ ѿϱȲӑד1 ᴷ╥ᵡⱢủ

ἤᾼ ȴ֯ ȲṼӐד108 Ϛװ ▲(4ѣ)ȲỮ ц֧ ẓצ ᾼ

⇔(4ѣӂᶁиᵑⱢ 47.20(indôs/m
2
)ц 50.87(indôs/m

2
))Ȳ ὧц ᴫᾼ ғכ

ц ῧ ю(Њὑ 5 indôs/m
2
)Ȳ ӱ Ϡ ȲỮד6 ц֧ ᾼῧ

Ὑ ҒȲЭד∟ ᾼ 6ѣᴟ 10ѣ ▲ȲỮ ц֧ ֯ 8ѣ Є юȲ

10ѣỮ Б֫ ᴟ 6ѣᾼ ⇔Ȳᵀ֧ Ь═ юȲױ⁯ Ѿ Ẓױ֥

֯ ד102 Ὠᵧ ᾼ ȲױẒ Ɫ ῧ ᾼ Ȳ   ԏᶝ

ӱȲḕד 5~9ѣ Ɫ   ԏ ᾼὒủȲ ⅎᾼẞ Ἠ ȲҠ
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ῧכ ᾼ ϩἨ ȲẞϠ 10ѣП∟ȲἨ Ҡԛ֫ Ɫ Ӑ Ȳᵀ

⇔דцӐד102 ᴩ ▲ ꞋЛ ϚדȲ֝ ю 11ѣᴟ ד 3ѣᾼ

Ȳῧ Є ᾼ ֪Ьӑ ȴ 

׀ ᴷѠ ȲѿӐד⇔Ἤצ ▲ ȲҔᵶҳủװȳ7

цЛ֝ ᴯП ▲Ȳ֥ 204 ȲḖ ῧ ӂᶁ ⇔Ɫ 26.14indôs/m
2Ȳӂᶁ

Ɫ 2.103gȲҫᴷ   ⁮ỴЄּצפ 12000еѐᾼḘ ֥ѿӐ ▲

ӂᶁᴷⱢ 100еѐᵂⱢ ֮ Ȳ Ҡ 31,370,588 ц

65,972.35kgȲּפⱢ 66е ᾼ ׀ Ȳ ẁᵂⱢ ᴕȴ 

ϡ ȳ ₤иӁ ▲ 

Ӑ Ὠ ӱכғ ᾼῧ ₤Ὑ ЊὑỮ ц֧ Ȳ ᴕ Ἇ

(   Ѭ ṅἬ, 102)(ῶשׁ 5)Ȳ֝דѿכғ ᾼӂᶁ ₤ ЊȲ ӱ

ғכ ᴿѾ ἤ֯׀Ϛṷ Њᾼῧ Ȳᶮכᾼ ֪Ữ ṅשḆֵᾼׁצ ᷾

Ϥ ѿ ȴҫ ₤и Ὠ ȲỮ ц֧ 6ѣ Є ₤(18.01mmѿϱ)

ᾼῧ ѩẂ юȲяẔỮ ⱢὙ Ȳ−Ҡ ӦὑױϡḘ Ɫ ⅎц ֮Ӗ

ῧ ᾼ Ȳ Є ₤ᾼῧ ắẞ ᴖ юȲ ẰҠ ᾼ ϩȲӑẃ

ᾎ ᵑᾃ ủ ῧ ᾼ ạȴ 

Ϯ ȳῑ ⇔Пѩ  

ѿӭ› Ὠ ӱȲ֯ 5ѣȳ7ѣц 11ѣҿҢҠ ᾼװϮצ ᵜ Ὅ Ȳя

Ẕ 7ѣ ᾼ ЄȲ֯ 7ѣП∟ῑ ⇔ ѣԛ ҒȲ10ѣῑ ⇔ԛװ ẞ 6
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ѣᾼῑ ⇔Ȳ11ѣ ԛϚװ ᴩ ᵜȷӐ ὑ 4ѣ Њ ₤ῧ ᾼ

҉ ȲϷ Ằ֯ 4ѣП› צ ᵜᾼӢ ᴩⱢȲ Ὑד 1ѣᴟ 3ѣӑ ậ

⁄ ⱢҠ ȴҫ ᴕ   Ѭ ῑ(ד102)ṅἬשׁ ⇔ ▲ ὨȲ֯ 5ᴟ

10ѣᾼ ▲ Ȳ5ẞ 9ѣ֢ ῑ ⇔ᵧ ᵅ Ԇᾼ Ȳᵀᴟ 10ѣᴿצ

Єᾼ ю ȲҠ ᵗ   ῧ ὑ 10ѣҿҢצϚװᾼ ᵜ Ὅ ȲᵀӦ

ὑӑצԓד⇔Ἠϡדѿϱᾼ ȲṼӭ›Ἤ ậᾼ Ữӑ ᶙԓ ӱ  ῧ

ᾼӢ ȴ 

ПҵȲῑױ ⇔╓ ϠҠ Ӣ Ṏצ ȲϷҠ ч╣֯ ᾼ Ȳ

ᾬ ȳϢⱢ Ἠ Ѭ Ἁ ὑ֕оꞋצҠ ῧ ᾼӢ  Ṏ֪ᴖ

ῑכ ⇔╓ ᾼ ȴ 

 

ҳ ȳῧ Ԛ ἤṙ ᾬ ▲ 

Ẕ҃Ԛ ἤṙ ᾬ ▲ Ȳ  ⁮ỴḘ ᾼṙ ᾬ Ӣᾬד Ȳ

ю ᾼ ѝ Ἠ ᾬ Ȳ ѻ ᾼⱢҙ ὐ цѝ ȲӢᾬ ⇔ ῧ

ѿỮ֝ד ц֧ ֵȲכғ Ḙ юȲ ֮иӁ ἤѠ Ȳҙ ὐ

ῧ ᾼ ֮ Ɫ ῺȲֵ֯М ᴯѿϱȲҙ ὐ Ḇֵ ὑ ᾼ ᴯȲᴖѝ

ֵ֯ᵅ ᴯȲ иέ ӱױᾬ иӁ Ἠה ֮Ἁ צכ ȲἉ

ᾼ Ҡч╣Ѭכ ἤȲѿ ἤѬ☼ᾭ Ȳ ⇔ ᾼ ὔᶮכᾇḘ

ᾼ Ȳῧ ᴿ ֻӂᶁ Єὑ 0.4mmѿϱᴖ ⇔М ᾼ Ȳᴖѝ ⁄
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ֻ כ Њ ⇔МṾᾼ ȴ 

 

ϝ ȳ цӘ П∂ ȸ  

ὑϢⱢ♄ ֮  (Ẃֽ ϢӖỰᴰד Ἠ П ȳẁԅ ԅ

Пᴞ Ἠ Ỵ ) ПӢ ’ цӘ ᵓӣȲӭ›ѷꜜ֢ ֯

ɪṭЍṭ ɫᾼ ἘȲṭ╥╓ϢỰᴰᾼ ȲᴖṭЍȳṭ ᾼӭ ֯ Ḗ ḋἨ

ḋ ế Ӣ ᾼṏἤФ Ȳ֪ױ ὑᴞ Л╥Ҭצ’ ȲὙ ᵓӣ

Ϸ Ȳ ϢⱢᾼ ᴖṿ цӢᾬֵ ἤ ѿ⌠ ȳṳҠ

Ә ц ὡ֮֯Ӣ♄ ҵȲ╜Ἀױȴאַ ὑ’ Ỵ ᴕ Ȳв

╜ ∂ ỴӘ ֥ ᾼṔ⇔ὑ ד2017 2ѣ ɦ Ỵ

ɧȲὙ ╓ҏ Ỵ֮ Ȳѿ╓ Ỵ’ ȳṮ ȳѿц Ỵ֮ ᵓӣ

Ɫ їѻ Ȳ‚ Ỵ֮ ᾼӘ ȴ 

ѿүᴂ е Ӣ ’ ֮Ӣᾬ Ә ц ⱢẂȲ

ȳ´ц Ϣ ( &´Ȳ2016, 2017, 2018ȷ´& Ȳ2014, 2015; &´Ȳ

2012, 2013) ֯ Ӣ ’ ֮П ἤṙ ѝ ᾼ ▲ Ὠ

ӱȲ2012דᴟ ד2018 ד ѝ ⇔ᵧ ד юᾼ ȴ Ӗ

ӱȲ ѝ ⇔ϯ ᶮҠ ϢⱢ ϩצ Ȳᴖ ⇔ᾼ

╟ ᵗὑצ╟ ѝ ⇔ᾼ֫ ȴҫ Ӧиέ כ Њ

цῑ ⇔╓ ᾼϯ ᾼ ὨϷч ӭ› Бҏ ȴᴖ֝ ᴩ  ᾼ

ѬѝцἉ ᾬ ȲϷᵗὑ ’ ֮ᾼ ᾬ ц ᾼ Ὲ

ȴ ’ᾼד ᾼ ╟Ҕ╗ȸ Ὅ ṎΩ ֮֯ỰӖȲҒ

Ω Ӣ ’ṎцӘ ᵓӣᾼ Ἐȳ ╟ Ὅ ȳ ѐЉ ạȳ

ȴӑẃҫ ╟и Ὅ ц ֮֯еӖ Ȳṳѿḕדᾼ

▲ Ὠ ᴩ ц ⇔ ȴ 

ϢⱢᾼ Ѡ Ȳ╜Ἀ Ԓ ∂Ӵ ֮֯ ᾼ Ỵ ᵂ
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ạȲӇ ֯ ῴ ֮֯ ҉и ѿậ Ԛ Ȳṳ оⱢ֮֯ỰӖҠԚ֝

ᾼѠהȴ Ϡ Ỵ ’ ҵȲϷӇ ֮֯ѝо Ȳ ֢

֥Ȳ ỴἬ П ᾓ Ȳ ҏḆ йѹẓҠᴩἤᾼ’ ᴩ

ׂ ȴẂֽȲҠ ứ֮֯ ɎẂֽ ֮ᾼЄ ȳ’ Ầ ȳ МȳЊ

ɏȲ ֮֯ Ṕѿ Ỵᾼ֢ ֣Ȳѿц֮֯ ȳ ῂ ỰӖֽ

ᴶӣ ᴩ Ỵ῀ ṳׂ Ỵȴҫ   ἤᾼӢᾬדц ▲Ȳ

∂Ӵ ֮ᾼӢᾬד цכ ᾼ￼ Ȳ דּ ἤᾼиέ ᵗὑצ

ᾼ ẁȴ 

ד ∂ ȸ  

1. ֮ ᾼד Ȳṳ Ӵӑẃ ᾼứᴯếѠ֣( ӢȲ2002)ȸӘ

ẔᵓӣѠהȲֽ ᴶ ếᴞ ’ṎȲ ҵ ȴ

֮ ᾼӘ ד ҵȲ ӴẔ цᵓӣᾼṆ Ȳиέ

Ṇ ᾼᴞ ếῂ ￼ Ȳ ֮ ᾼғ Ȳṳׁשṅӑẃ ᾼứ

ᴯếѠ֣Ȳ ҏЁ֮ᵓӣѠ ᴷ ⁄Ȳṳ ’ ȳ ȳᴞ е

ȳ ֮ Ὼ ế Ѭ Ȳ г ϱȲׁש ҏӘ ᵓ

ӣᾼ ȴ  

2. Ғ ╟ ’ ᾼ Ṏ(´ѝ∑Ȳ1999)ȸ ế ṎȲ╥ ’

Џᵂ Ɫ ӐᾼЏᵂȴ֪ױ ═ Ӣ ’ ᾼ ṎΩ Ȳ╥ד

ᾼȴצ Ӣ ṎȲѿϯ Ҡẁ ᴕ:(1) ֙Ӣ ṎњҌȲ(2)

Ӣ ♄ Ȳ(3) ᴩ ṎȲ(4) ֙њҌṳ

Ϣ ’Ṏ Ȳ(5) Ϛ Ӗ ПӢ Ṏȴ  

3. Ӣ ᾼ )ה ừ Ȳ2004;ύỷȲ2004)ȸẂֽȲᴞ е ₤

ᾼүҖӀ е Ȳ╥Ӧе ỗҵ Ȳ╥ѿ Ɫ ḖȲ ѡᵮі

Ӗ ԅ ȴ ȳ ӥ ԅ П∟ἬᶮכᾼϢЏ ֮Ȳֽ о

֮Ȳ╥ӦṂϢ ц’ ᾼ ֮Ӣ  (Wetland Eco-Park)ȲҠѿᵮі
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Ӣ ᾬ ȲᵂⱢӖ Ӣ П Ȳ Ӣ  ṎПғ ȴ 

4. ứ ᾎȲѿΩ Ἠ ПѠה ⅎἨ֮֯ Ӗѿ Ѡה

ṛ Є ₤ῧ Ȳӭ›∂ 20mmѿϱᾼ Ȳṳὑῧ ᵅ

ᴩⱢ(ӭ› ᴷЄּפ╥֯ 6~7ѣц 10~11ѣ)Ȳѿᵓῧ Ӣ׀ ȴ 
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ϥ ȳ  

(Ϛ)   ῧ ֯  ⁮ỴᾼỮ ц֧ Ḙ ẓצ ᾼ ⇔иӁȲ⁮Ỵὧ

ᾼכғḘ цᴫ ᾼ Ḙ Ὑ юȴ ▲ ὨӼ ӱȲῧ ѻ

ὑМ ᴯᴟ ᴯᾼ ֮ ȴ 

(ϡ). 8ѣᴟ 10ѣῧ ю ӱҠ ᾼ ϩȴ 

(Ϯ). ₤ Єᾼῧ ѻ ὑМ ᴯᾼ ֮Ȳ цМ ᴯᾼῧ ₤

Њȴ 

(ҳ). 4ᴟ 12ѣῑ ⇔иέȲ ӱҠ ᾼװϮצ Ὅ ᵜỂ Ȳ4ѣԌ Ғᾼ

҉ Ҡ ╥ẃᴞὑ 11ѣ ᾼắ ᵜȴ 

(Х). ῧ Ԛ ᾼẔ҃ ἤṙ ѻ Ɫҙ ὐ цѝ Ȳ ֝ ὑ 

 ⁮ỴḘ ᵀ ֮ ⱢЛ Ȳ֝ҙ ὐ цῧ ѻ ὑМᴟ

ᴯȲѝ ⁄ѻ ὑМᴟᵅ ᴯȲ Ἁ צ Ȳῧ ֻӂᶁ

כ ЄᾼἉ Ȳᴖѝ ⁄ ֻ כ Њᾼ ȴ 

(г). ṼӐ Ἤ ậПῧ ⇔ц Ȳṳᴷ   ⁮ỴḘ

Ȳ ᴷ  ⁮Ỵ Ḙ ῧ ᾼ ׀ Ɫפּ 66(е )ȴ 



 

38 
 

ϟ ȳד ᴕѝ  

Carver, R. E. 1971. Procedures in Sedimentary Petrography. Wiley-Interscience. N. Y. 

Folk, R. L. 1974. Petrology of sedimentary rocks. Hemphill, Austin. 

Nielsen, L. A., D.L. Johnson, and S. S. Lampton. (1992) Fisheries Techniques. American 

Fisheries Society, Bethesfa, Maryland, pp 468. 

Shaw, S.P. & Fredine, C.G. (1956) Wetlands of the United States: their extent and their value 

to waterfowl and other wildlife.  

Wentworth, C. K. 1922. A scale of grade and class terms for clastic sediments. J. Geol. 30: 

377-392. 

в╜  (2009) үᴂ е ȴ 

в╜  (2010) е Ӣᾬֵ ἤ֮ Ṇ ∂ Ɏ2ɏȴ 

в╜ ⇔ד102 (2013)  Ёᵓӣ (Ё֮ᵓӣ Ṇ ∂ )ȴ 

в╜  (2016a) ϝῖ ӥ ֮( )-’Ṏᵓӣ ( )ȴ 

в╜  (2016b) ҳ ֮( )-’Ṏᵓӣ ( )ȴ 

в╜  (2016c) ѝ Ѐ ֮( )-’Ṏᵓӣ ( )ȴ 

в╜  (2016d) Ѭ Ѐ ֮( )-’Ṏᵓӣ ( )ȴ 

ѵϚ֗ (2012) ’ ПӢ ȴүᴂ е ỗ ṅשׁ

ᵫȴ 

үᴂ е (2013) ṙ-үᴂ ṙ ȴ 

ᴩ╜ ’ Ἤȴ1999ȴѬ Ѡᾎ(NIEA W217.51A)ȴМ Ӗ ד88

7ѣ 6ѡ(88) ֿ 44692 еᵫȴ 

ᴩ╜ ’ Ἤȴ2000ȴѬМ ⇔ ứѠᾎʟ ⇔ ᾎ (NIEA 

W203.51B)ȴМ Ӗ ד89 11ѣ 23ѡɎ89ɏ ֿ 70017 еᵫ 

ᴩ╜ ’ Ἤȴ2005aȴѬ Ѡᾎ ⁄(NIEA W102.51C)ȴМ Ӗ

ד94 3ѣ 2ѡ ֿ 094001591 еᵫȴ 

ᴩ╜ ’ Ἤȴ2008ȴѬП І ⇔╓ (pH ) ứѠᾎʟ ᾎ

(NIEA W424.52A)ȴМ Ӗ ד97 9ѣ 18ѡ ֿ 0970071940 еᵫ 



 

39 
 

ᵦỨ  (2013) ṙ ц ѝ Ӣᾬ -ѿүᴂ е ᾼׁשṅⱢẂȴ

Є Ӣᾬ Ӣᾬ ṅἬȲשׁ Ђ ѝ(208 ȴ 

ᵦῆ  (2013) үᴂ е ⅎӢ ῀П ȴ ⁮Є Џ דּ Ṇ Ђ

ѝȲү⁮Ӏȴ 

ᶥѝ ȳ ȳ Ч(2006)   ֮ ᾬד ▲ȴ   е ỗ שׁ

ṅ ᵫȴ 

Ὥἅᵗ (2011) үᴂ е цỂ ֮ Ӣᾬ иӁц Ỵ ֮ᾈЀӢ Ṇ

ȴ  

Ὥ  (2009) ү ᴫ⁮ ϝῖ ЀḘ☺ ѝ иӁ ֪І …Пׁשṅȴ

Ӵү Є , үҖӀȴ 

ύỷ(2004) ᾜ ֮Ӣ ԏ Ȳү ֮(49):18-29ȴ  

´ѝ∑(1999)ү ֮ ᾼӢ ṎȲ Ṏủґ(39):23-32ȴ  

´ ѝ (2013)    ֮ ᾬ ▲Ɏ1/3)    е ỗ ᵫȴ 

´ ѝȳ Є  (2014) ‍ ⇔ҍủ Ὅ Ӗ Ϥ Ӣ ’ ṙ

ȴүᴂ е ỗ ᵫȴ 

´ ѝȳ Є  (2014) ‍ ⇔ҍủ Ὅ Ӗ Ϥ Ӣ ’ ṙ

ȴүᴂ е ỗ ᵫȴ 

´ ѝȳ Є  (2015) ‍ ⇔ҍủ Ὅ Ӗ Ϥ Ӣ ’ ṙ

(104)ȴүᴂ е ỗ ᵫȴ 

´ ѝȳ Є  (2015) ‍ ⇔ҍủ Ὅ Ӗ Ϥ Ӣ ’ ṙ

ȴүᴂ е ỗ ᵫȴ 

Ṹ‌ (2007) ṙ ȴМ ҏᾪῂȲМ ҖṺȴ 

ừ (2004) ӥ ֮П ц Ȳү ֮(47):4-13ȴ  

  (2002)    ṅȴשׁ Ӵ ◦Є דּ Ṇ Ђ ѝȴ 

Є ȳ´ ѝ (2016) үᴂ е Ӣ ’ ṙ (105)ȴү

ᴂ е ỗ ᵫȴ 



 

40 
 

Є ȳ´ ѝ (2016) үᴂ е Ӣ ’ ṙ ȴүᴂ

е ỗ ᵫȴ 

Є ȳ´ ѝ (2017) үᴂ е Ӣ ’ ṙ ȴүᴂ

е ỗ ᵫȴ  

Є ȳ´ ѝ (2018) үᴂ е Ӣ ’ ṙ ȴүᴂ

е ỗ ᵫȴ 

Ứ  (2006)   ᾬ ֵ ἤȴ ◦ҏᾪῂȴ 

(1996)    ֵѪ ῴד ȴ   е ц ῺѬ ᾬ П ▲ȳׁשṅ

ӣׁש Ὠכ ѝ Ȳp.79-90ȴ 

ȳ´ ѝ (2012) ѝ Ѐ Ӣ ’ צ ᴩⱢ ȴүᴂ

е ỗ ᵫȴ 

ȳ´ ѝ (2013) ѝ Ѐ Ӣ ’ צ ᴩⱢ ȴүᴂ

е ỗ ᵫȴ 

ȳ´ ѝ (2013) ѝ Ѐ Ӣ ’ צ ᴩⱢ ȴүᴂ

е ỗ ᵫȴ 

ȳ´ ѝ(2012) ѝ Ѐ Ӣ ’ צ ᴩⱢ ȴүᴂ

е ỗ ᵫȴ 

Ӣ(2002) ᴎ Ѝ ֮Ә ᵓӣᾼ ȲМ Є ṅἬȲשׁ Ђ ѝȴ 

 

Ӣᾬ֤ ц ứ ᴕ 

Abbott, R.T. & S. P. Dance (1986) Compendium of seashells. Odyssey Publ., Hong Kong.  

Allen GR., R. Steene (1998) Indo-Pacific coral reef field guide. Tropical Reef Research.pp378. 

Gosliner TM., DW. Behrens & GC. Williams. (1996). Coral Reef Animals of the Indo-Pacific: 

Animal Life from Africa to Hawaii Exclusive of the Vertebrates. .Sea Challengers. pp:314.  

Habe, T. (1977) Systematics of Mollusca in Japan: Bivalvia and Scaphopoda. Hokuryukan, Co.  

Ltd., Tokyo. 

Habe, T. (1989) Colored illustrations of the shells of Japan, vol. 2. Hoikusha, Osaka, Japan. 

Habe, T. and K. lto. (1991) Shells of the world in color, vol. 1: the northern pacific. 



 

41 
 

Hoikusha,Osaka, Japan. 

Habe, T. and S. Kosuge (1991) Shells of the world in color, vol. 2: The tropical Pacific. 

Hoikusha, Osaka, Japan.  

Hadfield, M. G. (1976) Molluscs associated with living tropical corals Micronesica 

12:133-148. 

Kira, T. (1989) Colored illustrations of the shells of Japan, vol. 1. Hoikusha, Osaka, Japan. 

Kong, L.; Matsukuma, A.; Hayashi, I.; Takada, Y.; Li, Q. (2012). Taxonomy of Macridiscus 

species (Bivalvia:Veneridae) from the western Pacific: insight based on molecular 

evidence, with description of a new species. Journal of Molluscan Studies. 78(1): 1-11. 

Lai, K.Y. (1986) Marine gastropods of Taiwan (1). Taiwan Museum Publ., Taipei, Taiwan. 

Lai, K.Y. (1987) Marine gastropods of Taiwan (II). Taiwan Museum Publ., Taipei, Taiwan. 

Lai, K.Y. (1990) Mollusks from Taiwan (1). Taiwan Museum Publ., Taipei, Taiwan. 

Lai, K.Y. (1998) Mollusks from Taiwan (II). Taiwan Museum Publ., Taipei, Taiwan. 

Lutaenko K.A.. Taxonomic review of the species of Gomphina (Macridiscus) (Bivalvia: 

Veneridae) from the Western Pacific Ocean, Phuket Marine Biological Center Special 

Publication , 2001, vol. 25 (465-486) 

Nishimura S. (1992) Guide to seashore animal of Japan with color picture and keys Vol(I,II). 

Hoikusha Publishing Co., Ltd.. 

Okutani, T. (1996) Illustrations of animals and plants (VIII): Shells. Sekaibunka-sha, Tokyo. 

Springsteen, F.J. and P.M. Leobrera. (1986) Shells of the Philippines. Carfel Seashell 

Museum, Manila, Philippines. 

МҶׁשṅ Ӣᾬֵ ἤׁשṅМїПү ṙ http://shell.sinica.edu.tw/ (2016) 

ү Ӣᾬֵ ἤϤЀ http://taibif.tw/ (2016) 

Ṗ Ҩ (2017) ѡӐῺ ṙ ( 2ᾪ)ȴὧ Є ҏᾪ ȲѡӐȴ 

 (1988) ṙ (ү ᴞ )ȴ ҏᾪῂצ еҨȴ  



 

42 
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6ȳ6ѣῧ ▲ ὨП֢ ֢ ᴯ ⇔иӁ ȴ
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7ȳ8ѣῧ ▲ ὨП֢ ֢ ᴯ ⇔иӁ ȴ 

 

 

 

 
8ȳ10ѣῧ ▲ ὨП֢ ֢ ᴯ ⇔иӁ ȴ 
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 9ȳ֢ ḕѣӂᶁ ⇔ о ȴ 

 
 10ȳϫѣ ֢ ӂᶁ ⇔ (ᵶ ҉ )ȴ
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 Current effect: F(5, 54)=.31519, p=.90173

Vertical bars denote 0.95 confidence intervals
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 11ȳכғ ֢ѣῧ ⇔иӁ о ȴ 

 

4ѣ 6ѣ 

8ѣ 8ѣ 10ѣ 



 

46 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 12ȳỮ ֢ѣῧ ⇔иӁ о ȴ 

4ѣ 6ѣ 

8ѣ 10ѣ 
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 13ȳ֧ ֢ѣῧ ⇔иӁ о ȴ
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8ѣ 10ѣ 
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 14ȳῧ   П … ȴ 

 
 
 

 

15ȳ֢ ῧ ӂᶁ  Ȳ( М ѝֿӕⱢ ἤ П )ȴ 

 

 

y = 0.0001x3.1861 
R² = 0.986 
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Current effect: F(4, 4035)=24.614, p=0.0000
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16ȳῧ ֢ѣ ₤ЄЊ ⇔иӁ (Ли ᵑ)ȴ 
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17ȳכғ ֢ѣῧ ₤ЄЊ ⇔иӁ ȴ
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18ȳỮ ֢ѣῧ ₤ЄЊ ⇔иӁ ȴ
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19ȳ֧ ֢ѣῧ ₤ЄЊ ⇔иӁ ȴ
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20ȳ 4ѣῧ ₤ЄЊ ⇔иӁ ȴ 

 

 
 21ȳ ҉ 10ѣῧ ₤ЄЊ ⇔иӁ ȴ 
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22ȳῧ ὑЛ֝ ᴯП ₤иӁ ȴ( М ѝֿӕⱢ ἤ П )ȴ 

 

 

 23ȳ֢ѣԌῧ ῑ ⇔ѩ ȴ 

Current effect: F(4, 4035)=24.614, p=0.0000
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Vertical bars denote 0.95 confidence intervals
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24ȳῧ ⇔ Ἁ П … ȴ 

 

 

25ȳҙ ὐ ὑЛ֝ ᴯП ⇔иӁ ȴ 

y = 202.15x - 52.973 
R = 0.809 
p<0.01 
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26ȳѝ ὑЛ֝ ᴯП ⇔иӁ ȴ 

 

 

27ȳҙ ὐ ὑ֢ ֢ ᴯ ⇔иӁ ȴ 

 
 

; Weighted Means

Current effect: F(4, 42)=14.438, p=.00000
Vertical bars denote 0.95 confidence intervals
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28ȳѝ ὑ֢ ֢ ᴯ ⇔иӁ ȴ 

 

 

29ȳҙ ὐ ⇔ Ἁ П … ȴ 
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30ȳѝ ⇔ Ἁ П … ȴ 

 

 

31ȳῧ ȳѝ цҙ ὐ ֯Л֝ ᴯ ⇔ ᴍиѩכ ȴ 
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32ȳ102כדғḘ ῧ ⇔ѣ о ȴ ẃ :  Ѭ Ἤ(102)ȴ 

 

 

 

33ȳ102דỮ Ḙ ῧ ⇔ѣ о ȴ ẃ :  Ѭ Ἤ(102)ȴ 
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34ȳ102֧ד Ḙ ῧ ⇔ѣ о ȴ ẃ :  Ѭ Ἤ(102)ȴ 

 

 

35ȳ102דҡ ( )Ḙ ῧ ⇔ѣ о ȴ ẃ :  Ѭ Ἤ

(102)ȴ 
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36̡ ῧ   Ὲ П ᾼ … ȴ 
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ῶ 3ȳ108֢דѣԌ֢ ПѬ Ѭѝ ▲  

  
ѡ▲  װ   

Ѭѝ  

  ⇔(˘) ⇔(ă) pH 

 
 ғ 2019.04.06 07:00 18.80 29.50 8.08כ

4ѣ Ữ  2019.04.06 17:00 21.60 31.00 8.05 

 
֧  2019.04.05 16:35 23.40 29.50 8.36 

 
  ӂᶁ  21.27±2.32 30.00±0.87 8.16±0.17 

 ғ 2019.06.12 14:50 27.80 34.60 8.60כ  

6ѣ Ữ  2019.06.13 14:00 24.90 31.10 8.01 

 
֧  2019.06.14 13:00 28.40 35.10 8.01 

    ӂᶁ  27.03±1.87 33.60±2.18 8.21±0.34 

 
 ғ 2019.08.14 15:48 32.75 35.85 8.11כ

8ѣ Ữ  2019.08.13 14:59 31.85 35.25 8.09 

 
֧  2019.08.12 14:56 34.03 36.00 8.10 

 
  ӂᶁ  32.88±1.10 35.70±0.4 8.10±0.01 

 ғ 2019.10.05 11:53 32.90 31.40 8.45כ  

10ѣ Ữ  2019.10.04 09:13 31.55 34.40 8.38 

 
֧  2019.10.03 10:48 30.90 34.65 8.35 

    ӂᶁ  31.78±1.02 33.48±1.81 8.39±0.05 
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ῶ 4ȳ֢ Ἁ כ ▲ 

 ᴯ ӂᶁ (mm) ₤ ⇔(ůi) ⇔ 

ғ  0.42  М+ 0.88 Мכ  

4ѣ М  0.39  М+ 0.96 М  

 
ᵅ  0.32  М+ 0.76 М  

      
 

 0.70  + 0.62 МṾ 

8ѣ М  0.49  М+ 0.59 МṾ 

 
ᵅ  0.31  М+ 0.67 МṾ 

Ữ   0.53  + 0.86 М  

4ѣ М  0.41  М+ 0.85 М  

 
ᵅ  0.26  М+ 0.66 МṾ 

      
 

 0.84  + 0.56 МṾ 

8ѣ М  0.52  + 0.67 МṾ 

 
ᵅ  0.33  М+ 0.69 МṾ 

֧   0.86  + 0.93 М  

4ѣ М  0.73  + 0.84 М  

 
ᵅ  0.30  М+ 0.67 МṾ 

      
 

 0.70  + 0.82 М  

8ѣ М  0.45  М+ 0.72 М  

 
ᵅ  0.30  М+ 0.64 МṾ 

  0.31  М+ 0.66 МṾ 

4ѣ М  0.30  М+ 0.64 МṾ 

  ᵅ  0.30  М+ 0.65 МṾ 

: М+(Medium sand)ȷ +(Coarse sand)ȷМ ⇔(moderately sorted)ȷМṾ ⇔

(moderately well sorted)ȴ 
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ῶ 5ȳ102כדғȳỮ ц֧ ֢ѣԌῧ Ӑӂᶁ  цӂᶁῑ ⇔  

ғ   Ữכ      ֧  

ѣ  (mm)  ῑ/ד ⇔% 
 

 (mm)  ῑ ⇔% 
 

 (mm)  ῑ ⇔% 

102/05  26.71 4.08 
 

24.22 3.22 
 

27.01 4.77 

102/06  19.20 3.15 
 

20.98 1.85 
 

26.20 5.75 

102/07  20.54 2.86 
 

27.12 5.68 
 

26.11 4.91 

102/08  27.68 4.48 
 

25.36 2.78 
 

24.04 4.62 

102/09  24.73 3.59 
 

22.78 2.12 
 

24.32 5.29 

102/10  23.69 2.68   23.46 2.43   25.61 3.24 

ӂᶁ 23.76 3.47   23.99 3.01   25.55 4.76 

ᴕẃ   ד102 : ῧ Ӣ ▲ ’ṎӢᾬ ṅשׁ ᵫȴ

Ɫ֢ ᴯ ӂᶁ ᾼӂᶁ( ԛ )ȴ
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ϫ ȳ ⇔ӡ ȴ 

ῶ 6ȳӖ ד108 ⇔ӡ  

ѣԌ 

 

Џᵂ ӭ 

Ӗ  ד108

3 4 5 6 7 8 9 10 11 12 

Џᵂ *
           

ѝ            

֮ ứᴯ           

֮ ֪Іּנ            

Ἁ иέ           

ῧ ▲           

ῧ Ԛ ἤṙ

ᾬ ▲ 
          

ῧ Ӣ Ӣᾬ שׁ

ṅ 
          

◦ṙ ’Ṏ

Ω Ṏ  
          

М ᵫ     7/15›      

Ӓ ᵫ         
11/ 

15› 
 

Ὠכ ᵫ          
12/31

 

⇔ 5% 25% 35% 50% 60% 75% 85% 90% 95% 100% 

 

ȸ 

*Ṽ פּ€ ϝ (Ϛ) 2 ứò ὑ ∟פּ 60ѡв ҏЏᵂ

òȲ╝Ӑ ӭ(Џᵂ )П ӻ ѡṳ֯ỗפּ ᴯП֝ ϯ

֥ П ⇔ ȴ 
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ϫϚ ȳ   
 

  Ϛȳ ◦ Ṏ ẞ ῶ( ) 
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  ϡȳ ◦ Ṏ ẞ ῶ( Ӣ ) 
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ϱ  
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  Ϯȳ ◦ Ṏ  

  
(⅍вϚ) (⅍вϡ) 

  
(⅍ҵϚ) (⅍ҵϡ) 

  
Ӣ (⅍вϚ) Ӣ (⅍вϡ) 

  
Ӣ (⅍ҵϚ) Ӣ (⅍ҵϡ) 
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  ҳȳὢ ∂  

ɦ  ֧ ᴟכғ ῧ Ӣ Ӣᾬ ԚӢ ἤṙ ▲ɧ 

נּ  

Ϛȳ ȸӖ ד108 3ѣ 29ѡ(Х) 14 0и 

ϡȳ ֮ ȸӐἬ 2 ⅍ 

Ϯȳ ѻ═ϢȸḈ  Ṿ  ȸ flᶪ 

ҳȳ ỗ ȸֽ  ẞῶ 

Хȳ Ἥ ᴯ ᵫȸ 

(Ϛ) Ӑ Ӵכ ỗ ỗ 5ϢȲ ҏ ỗ Ϣ Ɫ4ϢȲ

ҏ ỗ Ϣ ֥Ӑ ң ҏ Ϣ ứȴ 

(ϡ) Ӑװ ᷾ ɦצ ᾎϢכЄׁשṅ   ɧ 1 ȴ 

(Ϯ) ᷾ ᵫ Ɫ 20и Ȳ 17и Ϛװ Ȳ 20

и װ2 Ȳױ Ѧ ȴ 

(ҳ) ∟Ӧ ỗ Ȳ ᾼѠה ᴩȲ ḇ∟ԛ

ỗ иȴ 

(Х) ῶв иӂᶁӑ ϝϫи῏Л Ϥ֤װȲἨ ҙ (ᵶɏ

ѿϱ ỗ ⱢЛ֥ ῏Л Ϥ֤װȴ֥ и Ɫϝϫиȴ 

гȳ ỗ ᶮȸ 

(Ϛ) ỗ ṓȸ 

1. Ӑ ֤Ɫ  ֧ ᴟכғ ῧ Ӣ Ӣᾬ ԚӢ

ἤṙ ▲ȲԚӢϚ ὔ symbiosis Ӣ Ȳ∂ ᵫ֤

ӣ Ḗ Џᵂ ӭ ϡ ῧ Ԛ ἤṙ ᾬ ПɦԚ ɧȴ

ҫ ▲Ϛ ὔ Ɫ ▲ censusП Ȳ∂ Ḃӣɦ

▲ɧȴ 

2. ứ ▲ᾎ( ҳ)Ἤ П 9 Ꞌᴯὑ Ȳ ϱ 4

ȲҠ ᴷ ᵂ вҠᶙכ ᵅ

П Ȳᵀ П GPSứᴯȴ 
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(ϡ) ᴫ ỗ ṓȸ 

1. ֝ ỗ ṓȲɦԚӢɧ ᵂɦԚ ɧȲѹⱢ ᵍ ▲Ϛ

Ȳ∂ ֤ Ɫɦ  ֧ ᴟכғ ῧ Ӣ Ӣ

ᾬ Ԛ ἤṙ ▲ɧȲἨ ὑ ▲Ѡᾎ ԝ ▲ ѿ

Ẕ ȴ 

2. ῧ ▲ц ֮ ֪І ὑҳȳгȳϥȳϫѣԚ

ᴩ ╥ȲϫѣԌЬװ4 ủ Ȳԓ ȳ╡צ цῴּוϮủȲ

ҍủ ֽȲֽᴶ Ṝῧ ᶙ ᾼӢ ἤȹ 

3. P34 C. ἤṙ ц ◦Ӣᾬ ’Ṏ ȼȴѿϱϡ῏

ἤ Ȳṳԝ֯Ϛ ᴶצ ȹϭ ◦Ӣᾬ ’Ṏ

ῂצ ế Ẓ Ȳװ ╟П ế ╥ᵡБצ

ȹ и∂ Ҡѿ ȳӔ Њῂ ᵂⱢ Ṏ Џ

ᵂȴ 

4. P.40Ἤԝ 203,968аᾼ ὙМֵצ Ȳ

ὙȷϢṶ ѻ═Ϣếצ ᵗ ᾼќ Ȳ╥ᵡỮצẔ҃

▲Ϣ П ᴖӑԝ֯ϢṶ ᾼּדӭȹ 

5. ӐϢ P.32̡ 34 ▲ѠᾎП Ȳ ҉ Ὑȸ 

(1) ῧ Ԛ ἤṙ ὑгѣ ᴩϚװᾬ ▲ᾼ҅ῶἤ

╥ᵡ҉иȹ 

(2) Ϛ ῧ ӳỰὑḘ 3ʲ15CM Ȳ ┤ᴟ 10CM

╥ᵡṜ ȹ 

(3) ȳМȳᵅ֢ ᴯֽᴶ иȹῧ ӳỰᾼ ếЛ֝ ᴯ

ᾼ ֮Ҡ Ἤצ Ȳ╥ᵡ ֢ ᴯ ֮ᾼῧ ӳỰ

⇔П ȹ 

(4) ὑ֢ в ᾼῧ ὑ ∟╥ᵡԛὍ֫ ֮ȹ 

(5) ῧ Ɫ ἤ ᾬȲẔӢ ᾭᾓ ᾼצ ế

Ӣᾬᵶ דצ Ȳϡ῏╥ᵡצԝϤ ▲ᾼᴕ ȹ 
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(6) ☼Ϥ ᾼ ῧ Ӣ צ Ȳ╠Б ứὑҡ

▲ ᵂ ȲҠᵡԛ ὧḘ Ϥ ᾼ

ᵂ ȹ 

(Ϯ) Чỗ ṓȸ 

1. ӭɦ  ֧ ᴟכғ ῧ Ӣ Ӣᾬ ԚӢ ṙ

▲ɧṼ Ḗ Ἤ ∂ ḂⱢɦ  ֧ ᴟכғ ῧ Ӣ

Ӣᾬ Ԛ ṙ ▲ɧȴ 

2. Џᵂ ӭПϚȸῧ ▲∂ ḂⱢɦῧ

▲ɧȲ ╗ṅҔשׁ ⇔ȳ ₤иӁ(   )ȳ

ῑ ⇔ȳᶮ ἤ Ӣ Ṏᾭᾓᾼ оȲṳ Њ

כ ₤ ₤ȴ 

3. Џᵂ ӭПϡȸ1.֪   ⇔иӁȲῧ Ӑ∂ ᴞ

ᴩ ѿ ᵍ ȷ2.Ӣ Ӣᾬ ∂ṅשׁ ᵓӣӢ ╓

ᵒ ȲᴖЛҬѿ   ⇔и⇔ ῑ ⇔ ד שׁ

ṅȴ 

4. Џᵂ ӭПϮȸῴ ▲Ԛ ṙ ỮЛц ᴷӘ ἤᵓ

ӣȴ 

5. ПϚȸ ∂כ ḂⱢ ȲӢ Ӣᾬ ṅשׁ

ֽ›Ἤ ȴ 

6. ὨПϡȸ ⇔Ɫ ⇔Ἠ ⇔ȹ 

7. ῧ ᾼиӁ Ҡ − ȲἬѿ∂ ῴ ▲ӦϮ◕ ⱢХ

◕ȴ 

8. ֣ậ ᾼ Ɫᴶȹ 

9. иέ╥ᵡצủ оȹ 

10. ⇔ ῑ ⇔П …ȹ 

(ҳ) ֫ ȸ 

1. ֤ ḂⱢɦ  ֧ ᴟכғ ῧ Ӣ Ӣᾬ Ԛ
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ἤṙ ▲ɧ Џᵂ Ḗ в ḆⱢ йѹ Лὔ Ӣ Ȳ

ỗ ᴯ֝ Ȳ ỗ ṓ ᴩ Ḃṳ ԝ П

▲ѠᾎȷἬ╓ ▲ ᵶ זּ ᾼ ȴ 

2. ҳⱢ Пӱ Ȳ ὑ ᴟᵅ ᵂ Ȳ

ṳ ֥ Ἇ ȷᵂ ֝ ֢ GPSứᴯȴ 

3. ῧ ▲ ỗ ṓḂⱢɦῧ ▲ɧȲ ắ

ὑ ủ ᾎ ҳủȲּוủ Ҡ

ὑϫѣἉȲҍủֽצ Ϸᶦ Ṝȴ֯ױ ⇔ϯȲ

ứצ Ӣᾬᵶ ч╣ῧ ᾼӢ ᾭᾓȴ 

צ .4   ⇔ȳӢ ╓ ᵒ Ȳ…ỗ ֮ỰӖ┤

ṳ֣Ẕ Ȳ Ӏ ϱ ЊȲᴖḕѣ Ӑ ᴩ

Ӣ йѱ╥ᵡ צ Ӑ Ȳ ԛ ᴷȴ 

5. ῧ ӳỰ ắẞ Мᵅ ᴯ Ȳᵅ ᴯ Пῧ Ҡ

Ḙ 10 cmȲ֪ױ ▲ ֽ֯ 10 cmצ┤ ẞѬ כ

ᾼэ♂Ȳ⁄ ֣ϯ┤ Ȳ ᴟ 30 cmȴ 

6. ắЛ֝ủ ȳ ᾓᾼ ȲἉ ПḂ ȲҠиⱢ

ủц‍ ủ װ2 ᴩ иέȲṳ ᴷ╥ᵡ ẞҳủȴ 

7. ֮ϯѬἨ ☼Ϥ Мῧ ᾼиӁȲỗ ╓ҏὧḘ

Ϥ Ҡ ᴷὧḘ Ϥ Ȳ ▲

ᴟὧḘ ᴷᵂⱢӑẃ ᴕȴ 

ϝȳ Ὠȸ 

Ӑ ỗ ▲ ὨȲ ᾎϢכЄׁשṅ   ӂᶁи

Ɫ 82.75и(ֽ  ῶ)Ȳậ ȴ 
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  ҳ( )ȳ ṓ֫ : 

ỗ   ▲  ṓ ֫     ᶮ 

ỗ   

1. Ӑ ֤Ɫ  ֧ ᴟכғ

ῧ Ӣ Ӣᾬ ԚӢ ἤ

ṙ ▲ȲԚӢϚ ὔ symbiosis

Ӣ Ȳ∂ ᵫ֤ ӣ Ḗ

Џᵂ ӭ ϡ ῧ Ԛ ἤ

ṙ ᾬ ПɦԚ ɧȴҫ ▲Ϛ

ὔ Ɫ ▲ censusП Ȳ

∂ Ḃӣɦ ▲ɧȴ 

ỗ ᾼ∂ ȴ ֤ ḂⱢɦ  ֧

ᴟכғ ῧ Ӣ Ӣᾬ Ԛ

ἤṙ ▲ɧ Џᵂ Ḗ в Ḇ

Ɫ йѹ Лὔ Ӣ Ȳ ỗ

ᴯ֝ Ȳ ỗ ṓ ᴩ Ḃṳ

ԝ П ▲ѠᾎȷἬ╓ ▲ ᵶ

זּ ᾼ ȴ 

2. ứ ▲ᾎ( ҳ)Ἤ П 9

Ꞌᴯὑ Ȳ ϱ 4

ȲҠ ᴷ

ᵂ вҠᶙכ ᵅ П

Ȳᵀ П GPS

ứᴯȴ 

ỗ ᾼ∂ ȴ ҳⱢ Пӱ

Ȳ ὑ ᴟᵅ ᵂ

Ȳṳ ֥ Ἇ ȷᵂ

֝ ֢ GPSứᴯȴ 

ᴫ ỗ   

1. ֝ ỗ ṓȲɦԚӢɧ ᵂ

ɦԚ ɧȲѹⱢ ᵍ ▲Ϛ Ȳ

∂ ֤ Ɫɦ  ֧ ᴟ

ғכ ῧ Ӣ Ӣᾬ Ӣ

ἤṙ ▲ɧȲἨ ὑ ▲Ѡᾎ

ԝ ▲ ѿ Ẕ ȴ 

ỗ ᾼ∂ ȴ֝ὑ ỗ ṓ ӭ

1. П֫ ȴ 

2. ῧ ▲ц ֮ ֪

І ὑҳȳгȳϥȳϫѣԚ

ᴩ ╥ȲϫѣԌЬװ4 ủ Ȳԓ

ȳ╡צ цῴּוϮủȲҍủ

ֽȲֽᴶ Ṝῧ ᶙ ᾼӢ

ἤȹ 

ỗ ᾼ ȴắ ὑ

ủ ᾎ ҳủȲּוủ Ҡ

ὑϫѣἉȲҍủֽצ Ϸᶦ

Ṝȴ 

3. P34 C. ἤṙ ц ◦Ӣ

ᾬ ’Ṏ ȼȴѿϱϡ῏ἤ

Ȳṳԝ֯Ϛ ᴶצ ȹ

ϭ ◦Ӣᾬ ’Ṏ ῂצ

ế Ẓ Ȳװ ╟П ế

╥ᵡБצ ȹ и∂

Ҡѿ ȳӔ Њῂ ᵂⱢ Ṏ

Џᵂȴ 

ỗ ᾼ ȴ Пѻצ и

Ɫ 1.ῧ цӢ Ӣᾬ ▲Ȳ2.ῧ

Ԛ ἤṙ ѿц 3. ◦Ӣᾬ

’Ṏ ȲБṼױḆ ⱢϮ ѻ

ӭȴ’Ṏ ᴕỗ П∂ ᴩ

ȴ 

4. P.40Ἤԝ 203,968аᾼ

ὙМֵצ Ȳ

ὙȷϢṶ ѻ═Ϣếצ ᵗ

ᾼќ Ȳ╥ᵡỮצẔ҃ ▲Ϣ П

ỗ ᾼ ȴ

ȴẔ҃ ▲Ϣ ֽ Џ

ќȲԝὑòẔ҃ ӣò ӭȴ 
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ᴖӑԝ֯ϢṶ ᾼּדӭȹ 

5. ῧ Ԛ ἤṙ ὑгѣ

ᴩϚװᾬ ▲ᾼ҅ῶἤ╥ᵡ҉

иȹ 

ỗ ᾼ ȴ ὑצ ᾼ ᴩ

Ϣϩȳ ц Ȳ֪ױԒѿ Ϛװ

▲Ȳ ᴩ⁄ ᵂ ᾭᾓ Ғ ▲

ȴ 

6. Ϛ ῧ ӳỰὑḘ 3ʲ15CM

Ȳ ┤ᴟ 10CM ╥ᵡ

Ṝ ȹ 

ỗ ᾼ ȴῧ ӳỰ ắẞ

Мᵅ ᴯ Ȳᵅ ᴯ Пῧ Ҡ

Ḙ 10 cmȲ֪ױ ▲ ֽ֯

10 cmצ┤ ẞѬ ⁄ᾼэ♂Ȳכ

֣ϯ┤ Ȳ ᴟ 30 cmȴ 

7. ȳМȳᵅ֢ ᴯֽᴶ иȹῧ

ӳỰᾼ ếЛ֝ ᴯᾼ ֮Ҡ

Ἤצ Ȳ╥ᵡ ֢ ᴯ

֮ᾼῧ ӳỰ ⇔П ȹ 

ỗ ᾼ ȴ ὑ ᴟ

ᵅ ᵂ Ȳṳ ֥ Ἇ

Ȳҫ ᴕῺỴᶮכᾼ Ἱệᶃ ᴯ

Ȳứҏ ᴯᾼ ȴ 

8.ὑ֢ в ᾼῧ ὑ

∟╥ᵡԛὍ֫ ֮ȹ 

ỗ ᾼ ȴ иᵂⱢῑ ⇔

ứҵȲẔ ẞᾼῧ ὑ  ц

∟ὑ ֮Ὅ֫ȴ 

9. ῧ Ɫ ἤ ᾬȲẔӢ ᾭᾓ

ᾼצ ế Ӣᾬᵶ

דצ Ȳϡ῏╥ᵡצԝϤ ▲

ᾼᴕ ȹ 

ỗ ᾼ ȴὑױ ц

Џᵂв Ȳ ԝϤ ứצ

Ӣᾬᵶ ȴ 

10. ☼Ϥ ᾼ ῧ Ӣ

צ Ȳ╠Б ứὑҡ ▲

ᵂ ȲҠᵡԛ ὧḘ Ϥ

ᾼ ᵂ ȹ 

ỗ ᾼ ȴⱢḖ Ṽ ṳ ᴩ

ᾼד ѩ Ȳ֪ױ ᴕ үד103

еҨ ᴩᾼῧ ▲Ȳ ứҡ

Ȳ∟ ױ ᴯὑ Ȳ

ῺὑὧḘ ȲҠ ᴕỗ П∂ Ȳὑױ

(ὧḘ ) ⱢϚ ȴ 

Чỗ   

1. ӭɦ  ֧ ᴟכғ ῧ

Ӣ Ӣᾬ ԚӢ ṙ

▲ɧṼ Ḗ Ἤ ∂ ḂⱢɦ  

֧ ᴟכғ ῧ Ӣ Ӣᾬ

Ԛ ṙ ▲ɧȴ 

ỗ ᾼ∂ ȴ֝ὑ ỗ ṓ ӭ

1. П֫ ȴ 

2. Џᵂ ӭПϚȸῧ

▲∂ ḂⱢɦῧ

▲ɧȲ ╗ṅҔשׁ ⇔ȳ

₤иӁ(   )ȳῑ ⇔ȳ

ᶮ ἤ Ӣ Ṏᾭᾓᾼ

оȲṳ Њכ ₤

₤ȴ 

ỗ ᾼ∂ ȴṼỗ П∂ Ȳ Ḃ

Ɫɦῧ ▲ɧṳ ậἬ

ԝ֢ Ӣᾬ ȴ 

3. Џᵂ ӭПϡȸ1.֪

  ⇔иӁȲῧ Ӑ∂ ᴞᴩ

ỗ ᾼ∂ ȴṼỗ П∂ ȲἬ

иέП ӐꞋᴞᴩ ȴҫӦὑῧ П
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ѿ ᵍ ȷ2.Ӣ Ӣᾬ

∂ṅשׁ ᵓӣӢ ╓

ᵒ ȲᴖЛҬѿ   ⇔и⇔ ῑ

⇔ ד  ṅȴשׁ

Ӣ М ѿи Ȳ ѿ

ậҏӢ ᴩӢ ╓ иέȲ֪

Ӑױ Ԓ ѿ ὔậ ᾼῑ ⇔╓

ᵂⱢӢ ᴷᾼ ȴ 

4. Џᵂ ӭПϮȸῴ ▲Ԛ

ṙ ỮЛц ᴷӘ ἤᵓӣȴ 

ỗ ᾼ∂ ȴ ὑ ц

Ȳ Ҡ Ԛ ṙ ᵂⱢ

ᴕȴ 

5. ПϚȸ ∂כ Ḃ

Ɫ ȲӢ Ӣᾬ ‹ṅֽשׁ

Ἤ ȴ 

ỗ ᾼ∂ ȴṼỗ ṓ Ḃȴ 

6. ὨПϡȸ ⇔Ɫ ⇔Ἠ

⇔ȹ 

ỗ ᾼ ȴⱢ ⇔ȴ 

7. ῧ ᾼиӁ Ҡ − ȲἬѿ

∂ ῴ ▲ӦϮ◕ ⱢХ◕ȴ 

ỗ ᾼ∂ ȴṼỗ ∂ Ȳ

ᴩ ⱢХ◕ ᴩ ▲ȴ 

8. ֣ậ ᾼ Ɫᴶȹ ỗ ᾼ ȴּ֢ז ᾼ

Ɫ 100еѐȴ 

9. иέ╥ᵡצủ оȹ ỗ ᾼ ȴắЛ֝ủ ȳ ᾓ

ᾼ ȲἉ Ҡ ПḂ Ȳӑ

ẃҠиⱢ ủц‍ ủ װ2 ᴩ

иέȲṳ ᴷ╥ᵡ ẞҳủȴ 

10. ⇔ ῑ ⇔П …ȹ ỗ ᾼ ȴῑ ⇔Ҡч ῧ ᾼ

⇔Ȳ֯ ЛṾֽ ⇔ ᵛ

Ҡצ ῑ ⇔╓ ᾼ оȴ 
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  Хȳ М ᵫ ▲  
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