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ȳ Ӣᾬֵ ἤ 

ᾌȳѵ Ῠ 

МҶׁשṅ Ӣᾬֵ ἤׁשṅМї 

 

╥Ϣ Лцᾼ֮ѠȲ⁯╥ϢѿҵᾼӢᾬ ὒᾼ ἬȴẔ ֯Ϣ נ ᾼ о

МȲ ╥ ȲϢ ⱢϠӢ׀Ȳ ȳ ȲѿᵓӣӢᾬֵ ἤ

ᾼ ȲἬѿҡ҅ᾼӢ׀῏ Ҡѿ ╥Ӣ ȴ ֯ᾼᶺ ╥ҡ҅Ӣ׀῏ᾼ∟҅Ȳ

Ϸ Ἥẞ҃ ᾼ ẃϠ Ӣᾬֵ ἤȲϠ ȴᵀṶ ϱȲϢ Ϸ оҏ о

Ṷᾬᾼ ᴥȲчᴖ ᶺ ᾼЄ Лԛҟṹắ ἤ (complex) Мᾼ֢ ẛ ȲҷҟϠ

Ӣᾬ П ᾼФ ȴ 

Ӣ ╥֯Ϡ Ӣᾬ ‍ӢᾬП ᾼФ ȲϷ ╥ ȳ Єᴞ ȴ Э

Ϣ Ựᴰᾼ ֪Ɫ оȲἬѿϷ Єᴞ ӢȲᴖ֯ѿ―ừᶮה о ᴞ

ȲϢ ҷҟϠ ᾼẃ ȴ ҅Ϣ֪Ɫ ⇔ Ȳ Ϡ ȲӢᾬֵ ἤὙ ᵅȲ

֪ᴖצϢ ҏϠЄ֮БЛԛ ὑӢ׀ᾼ ȴ 

Ӣᾬֵ ἤ╥Ϛ ῶ Ȳ╥Є֮ᾼӢ Ͼᴍ ẃד оᾼ ὨȴϷ ╥ Ϛ Ё֮

ϱ ῈӻФᾼ ὨȴῈ ѐ⇔ҠЄҠЊȲ ᾼЄ ẞᴚ ЛҠṓᾼ ֮ȴ

ѐ⇔Ϸ╥Ҡ Ҡ ȲҠѿ╥Ϛ ᾬ Ϛ П ᾼ֦ ἨӢ ȲἨ῏╥Ϛ ӢᾬᾼӢỄỂ

ȲҠѿ╥ѡсѡ ᾼ ȲϷἨ῏╥ѿ ȳᴍ Ɫד ᴯᾼ֮ ȴ֯ ѐ⇔

ϱȲᶺ ẞҠᵡӘ ȲӘ ꜜứֵϵềȹМ Ϣ ɦϢ ӇצῺ ɧȲ

╥ᵫ ᵃϚứ ӑ​ ȲᵀϷᵫ ᵃֽὨ ᾼы ϠȲṪ ḎϢכ щȲ ї Ϛ

щ ׁỬ щ ϯẃȲἬѿы ϷЛ ы ϷЛᴩȲẞἉֵ И╥ ֥ềȹϚ

Ѡᾎ╥ѿϚ Ϣᾼכ Ɫ╓ ȲϷ ╥Є ȴҫҵ−ֵ֯ᶺד25 ᾼד

╥ѿᴍדⱢ ᴯȲἬѿ ҅ ֵ ╥ѿ ᵂⱢד2050 Ә ᾼϚ ╓ аȴ 

ῈӐṝᾼ оԛҒϱ М‍Ӣᾬ֪І Ӣᾬᾼ Ὲ оȲ Ϛй Ϡ ẃȴ

ᴖ ҡᾼϢ ֯ ᾼ ạПϯϷ ҏ ᾼ ᴖ ѿ ҵꜜФ ȴ

ᾼ ֥ (complex)╥ ᾼȲᵀЛ╥ ᾼȲ П ֽὨḥצᶙԓᶫ Ȳ ч

Ẕ ᴖᴩȲ щᴖ ד Ф ╥ ṳҒѿ ắᾼȴ 

−ֵϢ ⱢϢ ḥצ וֹ Ӕ֮Ϡ ȲἬѿЛ ӣּד Ѡᾎҟ ȴ ╥֯›
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Ϛ ѷּנἨ῏╥ Ἤ‹ד10,‹ד20 ᾼ 1ȴҠ╥ Эᶺ ṓ Б Ϣ ᵂ

ϠȲ ԉ ẔᴞӢᴞ ᾼ Ҡѿᴞ ֫ ȹ╥ᵡ ≈ᴕ≢ ᵓӣ צ ᾼ

оᶺ דּ ᾼ Ȳẃ   Ȳẃ Ϛṷ ṎᾼЏᵂȴ֯ Ṏ МȲӢᾬֵ

ἤ ԉᾼ╥ ∟Ϛ ╓ Ȳ ᾎ ἘẃᴞӢ ῀ Ȳᴖ ᵂ╥Ϛ ῂ ᾼ

ȴ 

ҠѿӣϮ EẃῶӱȸӢ (ecology)ȳ (economy)ȳе (equinity)ȲϮ E

҅ῶ Ә ᾼ ȴἬצᾼᾬ ╥֯Ӣ ᾼ ạϯȲᴖϢБ ѿᾬὔᾬᾼ ṛẞ

ȴЛ ≢ ›ᾼѿᾬὔᾬϷ╥Ϛ ȴⱢϠ ḕϚ ϢᾼҀҏ Ἤצ

ȲἬѿῂ еצ Ȳ е ṳЛ╥ ᾼȳ ᾼȴ Ϣᾼ Ḗ╥ЛϚ ᾼȲ

Ϣᾼὢ Ϸ╥ЛϚ ᾼȲҠ╥ḕ Ϣ ᾼ҃צ Ȳ ҃֯ῂ ᾼФ ϯἬ ᾼ

ԉ ֮ᴯȴ 

֯Эщᾼ♄ Ȳ ֢ᴯ ᾼ╥ȲϢ╥ ẃᾼȲἬѿ╥ Єᴞ Ἤ

ṎҏẃᾼӢ ῏ȴӢᾬֵ ἤҬ╥ ᾼϚ ῶ ȳϚ ȲӢᾬֵ ἤᾼв ╥

Ӣ ȲӔ╥ ᶺ צ ᾼϚ ӭȴἬѿדּ ṳЛ╥ ѿ ᾼȲᶺ Ἤ ᾼṶ

╥ṛϤ ȴױҵ ẁϠ−ֵᾼּרȲ ϢᾼӢ׀ḆצϠ Ȳῆ ц ᾼї

Ȳ ϢӢ׀ᾼ ẞẔ҃ᾼӢỄȲẔ҃ᾼЄ֮Ȳ Ϣ ֮ ИҠѿӘ ȴ

ЭӢ♄ᾼᶮהБ ἬЛϚצ Ȳ֪ⱢЄ֮ ֯Ḃ Ȳ−ֵϢБ ẞ Ȳכ

ẞӢᾬֵ ἤᾼ ȲἬѿϷБ Ởצ ᾼ֯Ḃ Ӣ♄ᾼ ⇔Ȳ ♄Ȳ Є֮

Ә ᾼӢ♄ᶶ ᶮהȲᵃҠѿ᾿ ᶶכ ᾼ♄ ȴᵀṶ ϱ ╥ ᾼ Є֮Ә ᾼ

Ӣ♄ ⇔ȲṪ֯ Ҕᵶ ȸ ♄Ȳ ♄ȴ֯ ᵑ Ғϱּר ᾼ♄Ȳּר

♄ȴӣ ԈṶ Є Ϛ Ԛ⁪Пȴ 

                                                 

1 Joseph W. Meeker, ñWisdom and Wildernessò, LANDSCAPE, Vol. 25, No. 1, Jan 1981.ṓ 

ԈϚȴ 
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 ԈϚ 

 

ъȵᴏᵌ(Joseph W. Meeker), LANDSCAPE, Vol. 25, No. 1, Jan 1981. 

ѵ Ῠ  

 

╥ϠЛ ᾼֿ ȴ ᶺ һ Ἤ῀ꜙю Ȳᶈ ṷ ꜛ ᾼ

П ѿц ᾼ ᾒ ᴖӢȴ ϱ→ȳ Ἠ╥ Ϛ Ȳֵ Ϣ Л

ȴ ╥Џ Ɫɦ ἤɧᾼ Ȳ ὑ ᾎѠ― Ἠ╥Ӵᵛ ӣ֯ ḟ

ᾼѻ ȴᵀ Ϸ╥ ѾϢ Ӣ׀ ЛҠאַ ᾼẒ Ӑ ȴ 

Ϸ ᾼ Л ҟ≈ᴕ ╥֪Ɫ Ẓ῏ Ϣ ȴһ ֯ᶺ

ἬЛ ᾼᴞ МȲӦᴞṝ ӢҏẃȴḥצϚ ṎṆ ῀ ֽᴶ ȲϷ

ḥצϚ דּ Ӣ ȴЛ Ȳᶺ ╥῀ ֽᴶ һ Ȳ ѷּנѿẃȲᶺ

Б Ҁҏד ᾼїϩ֯ ϱ ȴ֯ᶺ ҷП›Ȳ ≈ Ϛϯ

һ ╥Ш ȳẒ῏П ᴶצ ȲѿцюϠһ ᾼѷꜜ ╥≢ ᾼ ᾓȴ 

╥ϢїϚ ế ᾼᾭ Ȳֵҙ צ ᾼӔה῀ ȲᵀЛϚứ ╥

ȴӑắױֽ ᾼϢҠѿ Ȳ֯Ѥ֘ȳ ъἨ ѻ МϷҠ᷄ẞ ῏ȴ ֯׀

Ȳ ҏ ᾬП …ᾼ ῀ȴ ╥Ϛ ἤᾼ ȲᵀṼ ẞ

Мᾼ ἤ ẓ ἤȲἨ ᾼדФ …ȴ ╥֯ ȳ Ừ ϯҿ

Ң Ԛ֝ ᵂᾼ֮ѠȲ╥ᴞᶺ ЛԛиὼȲṳᾃ ẞѷꜜᾼ҃ἤ(otherness)ȴ Л

ứ֯ԉᴶ МȲϷЛ╥ԉᴶϚ ӭȷһ╥Ϛדּ ἤ(wholeness)

ᶙ ἤ(integrity)ᾼ Ȳ ȴ ╥ ἤᾼϠ Ȳ …ᾼ ắȴ 

Пὑᴞ ֽ֝ Пὑ ȴ ╥ᴞ …ᾼ ֥ (complex)Ȳ֯Ṫ

ᾬȳ ᾬ Є֮Ϛ֝כ Ẕ ȲЛắϢ ᶾᾼДדּ ȴ ╥ϚṆ ἤᾼ ֥ Ȳ

‍ Ȳ֪֯ױṪṷ Ἠ₨Ӏ ￼ ᾼϢ Ȳ һ╥Ϛѱ

ḢȴЛ ╥Ϛѱ ὲὭȲϚѱ‍☺Є ȲϚѱ ֮ ȲἨ╥ᴫ⁮ּר☺ᾼḘ Ȳ

֮ ╥щ ᾼ Ȳ ᵶ ᾼ … ᶎᾼדФṼ׀ἤȴЛ юᾬֵצ

ȲЛ Єᾼϩֵצ Ȳ ֮ ╥Ϛ ֥ᾼἬ֯Ȳ╥ֵ ἤ ᶧᾼ Ṿ Ὑȴ 

ᶺ ᾼֻ−צ Ӧד‒ ╥ МӢ ҏẃᾼȴϢ ᾼЄ ֯ оᴞ Ṇ

ᾼ ϩ›ȲБ оϠ ᴍ ȴⱢϠד ֯ ֮МӢ׀Ȳᶺ ᾼЄ Ӑᾼ ἤȴ

Ɫ ᾼ Ӣ♄ Ҭҏ Ϡ ϾדȲ֯ Ṫ Є Ẕғ ӑḂ ᴍדẃ֯
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МӢ♄ᾼ ȴʌה Ἥᴞ ҭᾼ ɉ Ϛ ᶺ ṝ ғ ᴞ ד ᾼ

ֵ Єװ ɉ ╥ϚԈ ѷꜜᾼֻЏẓȴᶺ ֵ ֣ᾼѷꜜȲ ẘ

ắһȲ Ҡѿӣ ֵѠהẃ∂ӴἒױѿцẔ҃ᾬ ᾼדФ ȴᶺ ϷҠѿиέᴞṝ

ᾼ ≈ ȲҠѿ МЛҠ ᾼ Мᾼ ֥ȴ ᶺ ╥ ẃ

῀ ἤ Ἥ ᾼȲᵀṪⱢᴶֵ ᾼᶺ ЛὙ ? 

Ὑ  

Ϛ ֪Ҡ ╥ᶺ ẔϚӢҬ ᴞА Ḇ ὙȲᴖ Ὑ ṳЛṓ Ӣד

ד ȴ ᶺ ᾼ῀ и ᵑ ὔὑ Ȳ ╥ Ὑȴ֯ᶺ ᾼЏẓ ᶾ ϱȲ ὙϷ

ᴖὔṓȴᶺ Ὑ֮ ᴞᶺȲЄ Ⱬᶺ ᾼᴞ Ṇ ȴᶺ Мᾼֵ Ϣᵘϩ

֮ сᴞАᾼṝиȲֻ ϯᶺ ♄ ᾼּנἘȴᶺ −юῧ чעᶺ Ӣ♄ᾼ

ȲḆюҟ ѷꜜ╥ֽᴶ ᵂᾼȴ 

ҫϚ ֪╥ᶺ Ϡ ֻᾼ Ȳ М юᾬ ֵ ἤ ᴞ Мᾼ

ֵ …Ȳֵ ᾼϢ Ҭ ϢЏоᾼ ȴᶺ ╥ⱢṪṷϚ І ҏӢẞϤЁҬ♄֯

∂ ᾬ Ȳ ӑ Ӕ֮ ᾼ ⅎפּ ẞ ȴֵ ᾼᶺ ϷֻЛẞ ҟȲ

ᶺ ẞ ҵȲṪ ᾼᴞ ֥Ϣ ᵓ ȷἨ╥ҟ е Ȳ֯ ᾼ

Ἠ╥ ⅎМї Ἠ ᴞ ȴ ṷ֮Ѡ Ϣї ἣȲᵀ ҉ ֵ Ӣ

Ễȳ ᾼדФṼ׀ …ȳ֚ Ӑϱ Ϣ ᵓ ᾼ ◕ϚЄצ ȴ 

ᾼϚ ╥כ ẨȲ ╥ẃᴞὑ ѷꜜ҃ἤ Ϣ ᾼ ῀ȴ ѷּנѿ

ẃȲ Ϣ ϱᾼּט Ȳ ỰȲ ȴ ֵ ╥ϱ→ἨẔ҃

ѝоМ ᴿᾼϢẃ Ȳ ╥Ϛ ҃ἤȴ ֯Ṫṷᴞ Ɫ Ứ ‒Ԋᾼּד ṝϱצ

֝ ᾼ ὨȴϷ ֯ ‍Ϣ ᾼ ἤ ҽЄѐ⇔ Ἤ Ӣᾼ ꜛ ȲЛ צ Ứ

‒ԊᾼϢ ắẞȴ ֽᴶȲ ѷꜜБ Ϡ ֵṓ Ȳ Ὑ  ᾼ о

ṳ ֵϢᾼ ȴ 

(complication) (complexity) 

ֵѷּנѿẃȲϢ ὙИ ӣ֯ ḖϢ ᵓ ϱȲ ᶺ ᾼῂ

Ȳᵀ⁯Л╥ Ӕᾼ ȴϠ ᾼ ᵑ╥Ϡ ᾼ ȴ Ὼ

ѷּנѿẃȲѝὙ оϠᴞ Ṇ Ȳ Ϣ ῂ ḆҒ ȴⱢϠ Ӣ Ϣ Є

ᾼ Ȳ ҏϠɦ и ἐὢɧᾼЀ Ȳ ᴞ Сѿ ᶫȴ ᾎ

ҡ҅ Ȳ֯ Ӑẁ ᾼ ֮ϱҬ Ϛ ᵂᾬȲἨ╥ юצ

ἤᾭᾼ ᾬȲ Л ᾼ Ӣ₤ȴ о ᾼ╥ оȲ Ẓ Ὑ Ϣ צ Ȳᵀ⁯
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ᴞ Ṇ ȴ 

оᴞ Ἤ ᾼᵓ Ϣ Ӣ♄ ẃ ȴḕἐὢϚ ᾼᴞ Ȳ ⱢϢ

ῂ ᾼа ȴ Ϣ Ḗᾼ ќ═ᶾ Є ҒẔ ᾬȴ

ῂ ≈ ᾼ Ӑ ₤ ╥═ ᾼ‒ἘȲᵀ כ юᾃ ẞכ ᾼἤ ἨѠ֣ȴ а

ѿ Ὼ ᾼѠהҒϤȲ−ю ẞ ≢ Ẕ҃а ֥ȴ ЀМᾼ҇ Ȳ

ɦṶᾬҬ╥ ẃ ȴɧ 

֣ὑ Ȳᵀ ⁯╥ ⇔ оᾼȴ ╥Ṇ ᾼ ᴥȲ Мᾼ ֵа

Ϛכ֥ ȴѿӢ Ṇ Ἠ ӢᾬⱢẂȲ Ṇ ᾼ иȲҬ֥֯צ ᾼ ᴯ

֯׀ И ҏ ȲἬѿһ ᾼצ╥֯׀ ᾼȲᴖѹЛ כ ȴ ᾼ Ἇ

Ἇ╥ ᾼȲֻѩ╥ ҅ ᾼЄ Є ȲἨ╥ МϚ иȲѩѠכ Ӱᾒᾼẁ Ἤ

ᾼḳכ ἤ ȴד ПϯȲ Ṇ ⁄ѩ ⌠צ ϩȲϷѩ ứȴһ ╥∂ ᴖכ

ᾼȲἬѿһ ӦṆ ἤẦ ᾼ а’ ᴰ ᴩⱢᾼ Ȳ֯ ‍ ἤᾼ

Д ∟ἏἏ ∂Ṇ ȴ ṕПȲᴞ Ṇ Ҡѿ֯Ἤצ‍ ἤᾼḳ  ϯẃȴ♄׀∟

֝ ╥ ᾼ Ӑ ȴẒ῏ כ╥ ᾼᾭ ȲҬ֯צ о

◕Ȳ Ϥ ֥ᾼ צИ∟ה₤ ᾎ ẞȴһ ╥  ᴞ ṶԈᾼ ᾬȴ

−ю ẛ Ἠ ᾼ ӢȲ֪ Ɫһ ֵҙᾼ ẃᴞὑ Л Ḃ ᾼ֪

ȴ ốѩ Ἠ╥ ӭכ Ḇ Ὼ ȴҔ Ḃ ֵ ἤѩ

ᾼỄ҆Ἠ ׂ ứḆ ֥һ ᾼ ἤȴ ᾼ⌠ ϩЄֵẃᴞһ ׄ Ṷᾬẞ

Ӑṝ ᾼ ắϩȴֽ֝ӡ֮ᾼ ϚṷӇ ᶮהᾼ ϩ֯׀צᾼῈ Ȳ Ӣ Ṇ

֯ Ӑᾼ ἤắ П›ȲϷҠѿᶴắ  ᾼּדᶾД ȴ 

 

ṳЛ╥ḕ Ϣ Ҡѿ ẞ ȴѷꜜ ╥ ӣЛ ҏ ᾼю ῏ȲϷ ╥Ɫ

ᴶҬ ю ᾼ ֪ȴṪṷ ẞ Ҡ ꜜᾼȲ Ϡֵ ꜜ ᾼᶺ ȴϷ

ᾼ Ἤ ᾼМ֚ד צ ȴ ᾼ֚ ᴴ Ϣ ֝ ᾼ Ȳצ ֮ ḇ

П› Ϣ Џᵂᾼѓ ȲѿцếϢ Ẕ҃ ᾬᾼ …ȴ 

Мד ᾼḂ Ҡѿ ᶺ ї ᾼ ᾬȲ ᶺ ḖЊᵓ Ἤ ᾼ ὙМ

Ὅҏẃȴԏ╥ ᾬ Л Ȳ ᶺ ᶦ Ȳ֯ᶺ כ ӢỄᾼ ᷉

Ϛṷẛ Ȳ ֣ ȳ ᾼ ›ҟȴϷ ӢỄ ╥ ᴞ ᾼ ◕Ȳ

֪Ɫ֯ ᾼנּד Иצ ἤᾼ Ȳ ד֯ ╥Л  ᾼȴצ

ᵀϜ(Dante Alighieri)֯ ϫҳѷּנ ɞ ɟ(Commedia)פ Ҡ ᴖ῀҃ ѿ҃ Њẞ
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ЄἬṓẞᾼ Єᵓ ḋ МậḊȴᵀ֯ɞ ɟ(Purgatorio) ᶠ ȲᵀϜ ѷ

‟ᾼщ Ȳ҃ ⱢṪ╥Ϛ ҵᾼᴞ ȲᴖЛ╥ῧ Ἠӥ ԏȴѷ‟щ

ɦכ ᾼ Ὥɧȴ█ ὧᴫ‚ṿᵀϜЛ ӣ М ԏ ȳῧѤᶿ

Ȳ ᴞ ֯Ϣ њМᾼԁḾ Ȳᴖ Ẕ ⱢϚ ᾼ Ȳɦ ṳѹן

֢ה֢ ᾼּר Ӣ ɧȴ 

ֵ ἤ╥ᵀϜѷ‟щ М Ὑ ᾼ Ȳ ắẞ ᾬ ɦ҉ Ἤצ ІᾼɧЁ֮М

ҏẃȲ ҏ Ȳ ҏ Мѷּנ ᾬ ṕ Ȳצ ἤᾼᾼ ṝ ȳᾱ

ȳ ȳ Ȳѿц ᾼ ȳ֮ ϱᾼṩ ҅ῶֿפ ≈щ ᾼ

ȴ ԁḾ ṳЛ╥ ѦᾼȲᴖ╥Ϛ ӻז ᾼἬ֯Ȳ֯ Єᴞ ᾼ Ϣ

ᾼИ ֥ȴ 

ᵀϜᾼ ɞ ɟפ Ϡ Ӣ ᾼ֮ Ȳ ᾬ  ᾼ Ȳԛẞ Ϛ

йᾼщ Ȳ ϠϚ Ӑᾼ ȸϢ Ựᴰᾼᴞ ᾭ ч╣ҏϢ ᾼᾭ ȴᶺ

ᴞА ὑ ᾼ ȲṪ ч╣ҏᶺ ᾼ ‒Ἐȴֽױᶺ

ᴞА֮֯ ȳ ѷᾼщ Мʟ ›Ẓ Ҡ ╥Ϣ Ӊ ᾼȴ 

֯ᴕ ’ ᴞ ᾼ ֪ Ȳ ắᵀϜ╝Ṷᾼ╓іȴᶺ ⱢϠϢ ᵓ

ᴖ’Ṏɦ ɧȲⱢϠ ṜᴞАᾼ Ừᴖ’רּ׀ Ȳᵀ ṷЛ╥ Ϛᾼ ֪ȴᶺ ᾼ

ї ὑᴞ ἤᾼ ȴ’׀ ╥Ϣ ᾼᴞᶺ’׀ȴ ╥ᴞ ᾼὙ

П Ȳᴖ ╥ї ᾼᴞ П ȴ 

Copyright ©  1981 by Joseph W. Meeker; used with permission 

 

http://www.cop.com/info/meekbio.html
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ᴎּד ȳⅎ Ḷ П   иᵉ  

ׂἔ 1ȳ 1ȳ 1ȳ ᾌ 1ȳ ѷ 2 

1МҶׁשṅ Ӣᾬֵ ἤׁשṅМї 

2МҶׁשṅ  ṅМїשׁ

 

 

Ӑׁשṅ ▲ⅎ ϱ цϯ ᾼ Ѝ ỴȴẔМҔᵶẒ Ѭ ȲϚⱢּד Ȳ

ᾼ ὍѬҔ╗ Ѭѿцϡ ᾼ› ѬẒ ȷҫϚⱢӀ╜ ѬȲ҅ῶ

Ẕ҃‍Џ ᾼЏ ế Ѭȴ Ὠ ӱȲѬ МᾼἬצ   ⇔ ֯ ᴍ ppb

Ɏϫ иПϚɏѿϯᾼѬ Ȳᶁᵅὑ ὍѬᾼ ạ ȴᵀ╥ ᾼ ѬМЄ иᾼ

  ⇔ Ẕ҃ ẃ ȲẔМ ᾼ ⇔֯ Ѭᾼ ⇔ ὑẔ҃ ϫ Ȳ

ӱּד ╥ⅎ ϯ ᾼẃ ПϚȴ ᴎ ỴẒ ֮ Ɏⅎ Ѐ Ѝɏᾼרּ

Ḷ вȲּצפ 10   ᵶ ѩ ᾼḶ ẃ ȲҔ╗ ȳ ȳ ȳ ȳ ȳ

ȳ ȳ ȳ ȳ Ȳ ӱ ᴎ ỴᾼḶ ắẞ   ֮ᴆ╬ȴẔМ ế ᾼᵶ

ѩ ҟἬ ▲ᾼ Ὠẃᾼ ȲּרЍᾼḶ в ᾼ ᾼᵶ ᶁ 2000 ppmѿϱȲ

ӱӐ֮ᾼ   ᴆ╬ ᶮЛᵀḥצ Ȳчᴖᵧ ḆⱢ ᾼ Ȳ֪ᴖּרЍᾼ

Ḷ Ь═ ȴᴟὑ֯׀ כ Ḷ ᾼ   ẃ ȲҠ Ѭ ⇔

צ ȴ֪ױᵛṿ ᾼ ὍѬ ȲϷ ֥ Ѭ Ὅᾼ Ȳᵀ╥ דᾼ Ὅ ϯ

ᾼ Ҡ Ӣ֚ ȴӐׁשṅṳ ᾎ᾿ דּ ╥ ᴎ Ỵ ֮   ᴆ╬ᾼ

ѻ ẃ Ȳᵀ╥Ӑׁשṅᾼ ▲ Ὠ ד ᴯӔ Ȳѿ דּ ᾼ ὍѬ

ᾼ ⇔ Ḇ Ϥᾼ ▲ȴ 
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›ṕ 

Ӧὑ   ֯ᴞ ꜜ ᾎ и Ȳ ϤѬ П∟Ȳ ѬӢӢᾬἨצ ᾬἬᵮןȲ

Ӧ ᾬ ᾼӢᾬ ᵂӣ(bioaccumulation)Ȳṿ ắᴆ╬ᾼ ◦Ӣᾬ вᵧ ‍

⇔ᾼ   Іȴ ᵑ╥ṙ ẓצ Ӫ Ȳ ᵅ ⇔ᾼ   Ẕ в

ᾼ Ȳ֪ױ Ҡѿ֯Ẕ в ‍ ⇔ᾼ   ȴ ᾼ ◦ӢᾬȳֽḶ

Ἠ ṙȳ―כⱢ ᾼ ╓ ἤᾬ ȴү Ὼ ϫדẃЏ ᶶ ȲѬ

ắẞ   ᴆ╬ᾼ ᶮѡ Ȳ ү ᾘỴᾼѬӢӢᾬҏ   ᵶ ᾼ

Ȳנ Ӧ☻ Ἤ ᾼ ▲МȲ╓ҏϡЧ ᾼ   ᴆ╬ Ḷ ᵧ ᴥ

Ɏ☻ ȳ1982ɏȴ 

ᴎᾼ Ѝ Ỵ ֮╥Җү ю׀ ᾼ ֮ ПϚȲӦὑּד Џ ᾼ

ӴȲЄ ᾼ ᶾЏדּ Ҡ ᵍ ẃד Єᾼ ϩȴⅎ ѻ☼☼ ᴎӀ Ȳ╥

ᴎӀᾼ ᾈЎПϚȲ ֵӀ ᾼ Џ Ѭ ╥Ӧⅎ ҏȲԛ☼ᴟ Ѝ

Ỵᾼ ȴὭ ύɎ1999ɏ ▲ Ѝ Ḷ ᾼ   ᵶ ד Ȳ ᾼᵶ

֯ϚϾ ppmҿҢȲ Ḷ ⱢὙ (Lin and Hsieh, 1999)ȴӐׁשṅ ⅎ Ȳ

דּ ὍЀѿϯᴟ Ѝ ỴᾼѬ Ḛ ᾬἬᵶᾼ   ᵶ Ȳ ϚῈ иᵉᾼ

ṅȴṳשׁ▲ ⅎ ЀᾼӰḶ Ѝᾼרּ Ḷ   ᵶ ȴѿ ᴎּד

ᾼ ὍѬ ⅎ ѿц ỴᾼḶ ╥ᵡẓצ ȴ 

 

֮  

֮ ֽ 1ἬӱȲ ϱ ᴟϯ иᵑⱢ ϡ › ȳ ѬȳӀ╜ Ѭȳ

ⅎ ȳ ȳⅎ Ѐ г ȲἉ Ḛ ᾬ⁄Ҕ╗ Ỵ ȴḶ ᾼ ₇

⁄ẃᴞⅎ Ѐ Ѝרּ ᾼ Ḷ Ȳҫҵѿ ᾼ Ḷ ᵂⱢ ȴ

Ɫ ד2006 4ѣȴ 

 

Ḋ Ѡᾎ 

ӐׁשṅϚԚиέ 18   ȸZn ȳCu ȳPb ȳFe ȳAl ȳMn ȳCd

ȳSr ȳCr ȳBa ȳNi ȳAg ȳSn ȳAs ȳV ȳW ȳGa ȳMo ȴ

иέᾼ ₇ Ҕ╗ ȳ ᾼѬ ȳḚ ᾬѿцḶ ȴ 

ϚȳѬ  

ɎϚɏ  ( ϱП ) 
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ӣ PC-polycarbonate neuclear pore filter (pore size 0.45ΡmȲ47 mm diameter)Ȳ

ṿӣ› (Ἠ ὑ ІṮ 2щ)ȲѿЊ 5ᴯᾼщӂ ∟Ȳ ὑ ᶈв

Ȳṳ֯׀’ ᶈϱ Ȳ ѿ ѬḤ♃ Ϯװ∟ԛậѬ Ȳ Ἠ

ᵐ ֫ ᴟ ϱȴậѬ ( Ѭכи)∟ӣ ῈἼ pump פּ) צ 0.02 g

per replicateИ ҏҠ ȷἨּצפ 500 ml/per replicateἨ ϱצϚ Ḛ ҏ

ᾼѬ )Ȳṳ ḕϚ ϱ ᾼѬ ȴֽὨѬ Ɫ ѬכиȲӣ miniq water Ḥ♃

Ȳ♃ и(Ἠּפӣ 100 ml miniQ water per replicateȲḤ♃ ϱᾼḚ ᾬ)Ȳӣ

ῈἼ pumpἼ Ȳ ҏП♃ ѬӶ ȴᴚ ҠṓП ȳ ᾬȳӢᾬ ȴѿ ◘

Ἠ І ậϯȲѿϡװ ὑ׀’ҳиПϚȲכ᷉ ᶈМȴḕϚ Ӑ

ᶙ∟ȲѿminiQ water ♃ ∟ԛᴩ ҫϚ Ӑȴᵐ ȳ оȳ ậȳԛ

ѿМׁש Мїᾼ ICP MASSиέȴ 

Ɏϡɏ ∟ѬМ ᾬ 

∟ᾼѬ’׀ 50 ml ~ 1 LȲṳѿ ultra pure П HClҒ ȲҒϤ Ɫ ҏ

Ѭ ᾼ 0.1%Ȳᵐ Ἠᵐ ֫ȲҠиέҙ ד ᾼ ἤ   (soluble heavy 

metals)ȷԛӦ ICP MASSиέȴ 

ϡȳḚ ᾬ 

ậḚ ᾬȲӣ ᶈ Ἠ Ȳᵐ ậ֫ȴ ⱢᾈЀἨҵ ᾼḚ ᾬ ♃

Ԍȴ ᵶ ᾼḚ ᾬ ₇ậҏὍ ὑ 300 ml ὮМȲҒϤ miniQ waterṳᶁл

ế∟Ȳ ϱ’ ȲḕщἼ ϱ Ȳ Ỵцҵ Ḛ ᾬᵶ и Ȳ ♃

Ϯװȷ ѬПḚ ᾬ⁄ ♃ ȴḚ ᾬ ₇ѿ miniQ water Ȳ иⱢЄὑц

Њὑ 62ΡmẒ иȲиᵑ ὑ 300 mlП ὮМȴ юѬПӣ ȴ

Ὦѿ’ Ȳ ᵍ ӐП Фדᴆ╬Ȳ’ ϱ צ эȲ ὑ 85̆ МȲ

ṿὮМᾼѬи ȴᾇ ₇ᾼ פּ 20ml ȴᵐ Ȳѿ שׁ Ȳ ᴩ

ᾌ ậȲԛϱ ICP MASSиέȴ 

ϮȳḶ  

Ḷ ₇ӣЛ ϧиכв (Ṋ ȳӢ )цᴜᴚ( ȳ ᴜȳὐṜ)ȴ

в ȳᴜᴚП ȳ Ȳ Пȴӣ miniQ water ♃ Ȳᵐ ∟ Ȳ

ᴩ ᾌ ậȲԛϱ ICP MASSиέȴ 

 

Ὠ  
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ϚȳѬ  

ϫϥ   І֯ Ѭ Мᾼ ⇔ֽ 2ἬӱȴӐׁשṅᾼ ▲ ҔᵶẒ

Ѭ ȲϚⱢּד Ȳ ᾼ ὍѬҔ╗ Ѭѿцϡ ᾼ› ѬẒ

ȷҫϚⱢӀ╜ ѬȲ҅ῶẔ҃‍Џ ᾼЏ ế Ѭȴ Ὠ ӱȲἬצ  

ᾼᵶ ֯ ppbɎϫ иПϚɏᾼѬ Ȳ ᵅὑ ὍѬᾼ ạ ȴᵀ╥Є иᾼ

  ᵧ ᾼ Ѭ ⇔ Ẕ҃ ᾼ ȲҔ╗ ȳ ȳ ȳ ȳ ȳ ȳ ȳ

ȳ ȳ ȳ ȲẔМ ᾼ ⇔֯ Ѭᾼ ⇔ ὑẔ҃ ϫ Ȳ ӱּד

╥ⅎ ϯ ᾼ ẃ ПϚȴᴖӀ╜ Ѭ ⇔ ᾼ   ⁄Ҕ╗ ȴ

Ẓ   ⁄ᵧ ϯ ⇔ ϱ ᾼ ȴ 

ϡȳ  

ѬМ ᾼ   ᵶ Ɏ 3ɏȲᾘ ⅎ ᾈ ϱ ᴟϯ ȲЄ ҠѿиⱢ

Ϯ ȲϚⱢϱ ⇔ ᾼ   Ȳ ὑ ₤ȲҔ╗ ȳ ȳ ȳ ȳ ȳ Ȳ

ϡⱢϯ ⇔ ᾼ   Ȳ ὑ ₤ȴ ᾼ   Ҕ╗ ȳ ȳ ȳ ȳ ȴ

Ϯ ⁄ Ὑ Ὲ о ȲҔ╗ ȳ ȳ ȳ ȳ ȳ ȳ ȴ ᾃ ᾼ╥Ȳ

ᾼ ὍѬᾼ МȲ█ṷ   ᵶ ѩ ›Б ᵅ ֵȲֽ ȳ ȳ ȳ

ȳ ȳ ȳ Ȳ Ϛ Ғᾼ╥ ȴӦױҠѿכҏ ᾼ Ѭ ᾼ ẓצ ю

М   ᾼ Ὠȴ 

ϮȳḚ ᾬ 

Ḛ ᾬᾼ   ᵶ о ᴿɎ 4ɏȴ 

ҳȳḶ  

Ḷ вᾼ   ᵶ оֽ ХἬӱȴ ᴎ ỴẒ ֮ Ɏⅎ Ѐ Ѝɏרּ

ᾼḶ вȲּצפ 10   ᵶ ѩ ᾼḶ ẃ ȴ֯ⅎ ЀἨּרЍᾼḶ

М ᾼ   Ҕ╗ ȳ ȳ ȳ ȳ ȳ ȳ ȳ ȳ ȳ ȴ ṓ ᴎ

Ỵ   ᴆ╬ד ȲϷ Ѝ ֮ᾼ ◦Ӣᾬ ӢЛᵓᾼ ȴ 

ֵ ᾼ   ֯Ḷ в ᾼᵶ ѩ ᴜ Ȳϫϥ   МȲѿ ȳ ȳ

ȳ ᾼᵶ Ȳ ҳ   ֯в ᾼᵶ Ҡ Ͼ ppmȴּרЍḶ в ᾼ

ӂᶁᵶ Ɫ 2584ppm Ɫ 2366ppm Ɫ 1348ppm 1883ppmȴẔМ ế ᾼᵶ ѩ

ҟἬ ▲ᾼ Ὠẃᾼ ɎHan et al. 1999, Lin and Hsieh 1999ɏȲ ӱӐ֮ᾼ   ᴆ╬

ᶮЛᵀḥצ Ȳчᴖᵧ ḆⱢ ᾼ ȴ֪Ɫ ᾼᵶ ẒϾ ppmѿϱȲ

500 ppmᵛҏ Ḷ ᾼ ꜜ Ȳ֪ᴖ Ѝᾼרּ Ḷ Ь═ Ȳ֯׀ צ
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ᴯᾃ ȴᴟὑ כ Ḷ ᾼ   ẃ Ȳ Ѭ Ḛ ᾬМ ⇔ᾼ צ

ȴ֪ױᵛṿ ᾼ ὍѬ ȲϷ ֥ Ѭ Ὅᾼ Ȳᵀ╥ דᾼ Ὅ╥צҠ

ϯ ᾼ Ӣ֚ ȴ 

ҵȲױ Ϡ ѿҵȲẔֵ҃   Ϸҏ ὍѬҏ ⇔ Ḷ ᾼ   ᵶ

ד ֥ᾼ ᶮȲҔ╗ ȳ ȳ ȳ ȳ ȳ ȳ Ȳ ӱ ᾼ ὍѬ ᴎ

ỴḶ ᾼ   ᴆ╬ ᶮẓדצ ἤȴЛ ᾃ ᾼ╥ȲӐׁשṅṳ ᾎ᾿ דּ

╥ ᴎ Ỵ ֮   ᴆ╬ᾼѻ ẃ ȴӐׁשṅᾼ Ὠ צ ᴯӔ Ȳ Ϡ

ᾎḂ Ѝ ֮ᾼ   ᴆ╬ ȲɲϷ דּ ᾼ ὍѬ ᾼ

⇔ Ḇ Ϥᾼ ▲ȴ 

 

ᴕ  

Ὥ ύɎ1999ɏ   Ѭ ӢᾬП₇ ▲ṳ ᴷү ᴫ ᾘỴѬ Ȳᴩ

╜ ỗ Ȳ е Ṯᾙ  

☻ ȳ ȳ רּ Ɏ1982ɏү ᴫỴ ṙ   ֪ІПׁשṅ ɞṙ

ɟ ϟ  35̡ 86  

Han BC, Jeng, WL, Chen RY, Fan G.T, Hung TC, and Tseng RJ Estimation of target hazard 

quotients and potential health for risk metals by consumption of seafood in Taiwan. 

Arch. Environ. Contam. Toxic. 1998, 35, 711  

Lin S, Hsieh IJ (1999) Occurrences of Green Oyster and Heavy Metals Contaminant Levels 

in the Sien-San Area, Taiwan. Mar. Poll. Bull. 38:960-965 
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ү ᾘ ֮’Ṏ מּ Ὥ  

 

МҶׁשṅ Ӣᾬֵ ἤׁשṅМї 

 

ϢЏ מּ Ὥ╜ ᾼ  

ᾈЀᾼּמ ὭϚѠ ╥ᴞ ᾼӢṎ֮Ȳ ᶺ Ғѿ’ ȲҫϚѠ מּ

Ὥẓ ἤȲצḂ ֮Ӣ ᾼ ϩȲ ᾘỴ ֮ϱ ѹ

ᾼ ֮Пү ἵ ȳẔһ ᾬ ₤ ỴѬ ᾬ ᴖṕ⁯╥ ᾨ

῏ȴ 

ѝ ֫ Ȳּמ Ὥᾼ Ϥ–ẞᾈЀ֮ Ȳ Ӣ כ

ȴẂֽ ѬᾈЀ ᾋ ֮ מּ ὭȲᾇ ֮ ἒ ױ ᾼ Ὠ ẞ

Ɏד 1ȳ2ɏȴ ᾋ ᴯὑ Ѭᾈ ᾈᾼӻ ȲẒᾈᾼ ☼Ɫ ᾋ

ẃ ᾼ Ȳϭ֪ ϵ Ḙ ϩᾼᵂӣȲᶮכ ᾇ ֮ȲכⱢҖ

֮ ᾼ ֮ȲᵀϷ֪Ѭ ҁѡ Ȳ ᾇ ֮ ֯ ד20

Ɏ1984דᴟ ɏПד2004 ȲῺѾ᾿ ɎӦ ᾼד1986 18.1е ᵅᴟ 2002

ᾼד 1.1е ɏɎ 3ȳ4ɏȲױ ᾼ Ϸ ҷϠȲ ױ֯ ᾼ ╥

ѿ ֯ Ὥᾼ ⱢѻɎὭὙᶳȲ1994ȷ╟ϱ Ȳ2005ɏȴϭ ᾈ Ṯ ᴖṕȲ

Ӣ ֯ᾈЀ֮ ἨᾈỴẒ ᾼּמ Ὥ ṿᾈ ȲѬ☼☼ ȲϚӎ ​ẃ

Ȳ ὔі ☻Ѭ Ɏ רּ Ȳ1995ȷ ᾌ Ȳ2003ɏȴѿӢᾬֵ ἤ’Ṏ

ᾼṔ⇔ẃᴕ Ȳ ֮ᾼֵ ╥ Ӣᾬֵ ᾼ Ȳ ᾼ  ȳḘ Ἠᾇ

╥ ȳ ȳṙ ἬṼ ᾼ ֮Ȳ ѿϢⱢѠהḂ מּכ Ὥ Ὥ ₤

ᾼ ֮Ȳ ֮ ϚоϠȲү ỴᾼӢᾬֵ ἤϷ юϠȴ 

ᾘỴ ֮ᾼ’Ṏ Ӈ ֝ ᴕ מּ ὭӢ Ṇȳ Ӣ ṆцϢ Ӣ׀

ׄԓ Ϯ ֣ȴ ᴖȲ֯Ϣ Ӣׄ׀ԓᾼ’ ϱȲ מּ Ὥṳ‍҉иӇ

ԈȲ֪Ɫ Ỵщ ȳ ᾼ ֮Ɏ  ֮ᶮɏѿцӰ Ɏ Ԓ

ɏȳ Ӣ ȳщ ḘѺϷ֝ ẓצ – ᾼғ Ȳᴯ֯ ṷ ’

∟ ᾼּמ Ὥ ᾼ Л╥ Ӈ Ϡȴᴖү Ỵ ṓᾼּט

ȳḘ ЛṜȳ Ḙҷ Ἤ ᾼ Ỵ– ȲϷצ ғ ᾼϢЏ ȳ‹ טּ

ȳḂ ᾈ ϱ ה֢ + ȳ ᾼ ϱᾼṮ Ὥ ֵа ḟ ҅Ѡ

Ȳṳ‍Ҭ֯צ Ỵ ϱ מּ ὭϚ ȴ 
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Ỵ ד ȲϚӎ ẓ ἤȳ ϩ ᾼ ᾬȲѹϭЛ╥ ẃ

֮ϱӢ ᾼᾬ ȲҬ Ӣ ӂ ȴ ϵѿẃ ֵ Ӏ╜ἈἨ’Ṏ ᴯ

֮֯ү ֢֮ Ỵ מּ ὭȲ⁯ ӑ ᴷẔӇ ἤц∟ὨȲ ֯

Ӑ ᾼ ֮ϱ מּ ὭᾼᵂᾎȲ ᾛ Ӣ ȳѬϩ ᾼ ṓṳ

ᴩ Ӕȴ 

 

מּ Ὥ Ӣ Ṇᾼ  

ᾌ Ɏ2003ɏ ᴩ Ѝ Ӣ ᾬ’ Ӣ ’Ṏ цּמ Ὥ ▲

ṅȲשׁ ц ᾌɎ2004ɏӼ ᴩ Ѝ Ӣ ᾬ’ ү ἵ ṅȲשׁ

Ӧױ ү ἵ מּ Ὥᾼ ֮ ϠῴḔᾼצ ȲӼ מּ Ὥ֯Ӣ ’Ṏ

цῂ Ϡ ֥ иέɎῶ 1ɏȴ 

מּצ Ὥᾼᾋ ᾼἉᾇᾬἤȳоἤȳӢᾬ ἤ ȳ ᾼ ֮

Л֝Ȳּמ Ὥᾼҏ ȲҒ ᾇ ᴖṿ֮ᶮ ὋсɎּ֪מ ὭṿѬ☼☼

ȲᾇḘ ᴖḚ ɏȲ ֮ оȴױҵȲ ᾇ ṿἉᾇᵶѬ Ȳ

ᵶ Ȳצ ȲᴖṿἉᾇ Ȳ ṳЛ╥ү ἵ Ἤ ᾼ Ɏῶ

2ɏȴ 

מּ ὭכὭ∟Ȳ ד ϚоȲṳṿ ᾼ Ӣ Ṇ כ Ỵ ὭӢ

ṆȲ ỴѬ ҷҟ ȳ П֮Ȳצ Ỵ ֵ֮ ἤѿцӢᾬֵ ἤᾼ

Ɏῶ 1ɏȴᴖϢⱢЛ ᾼ מּ ὭȲӼᶋ ᾈЀ֮ ☻Ѭᾼ ♪Ȳṿᾈ

Ѐ֮ ☻ӛᾼ№ ҒɎ 5ɏȴ 

 

ᾘ ֮ ṎЏᵂПῴḔכὨ 

Ɫ ᴩү ᾘ ֕о ֮ ṎׁשṅȲӐׁשṅ ắ ỗ ȳ ᴎӀ╜Ἀ

ỗ ὑ ᴎ Ѝ ֮ ᴩּמ Ὥ ЏᵂȲṳ ᴎӀ ֮╜ἈȳӖ

ц ֮М ȳЄ Ӣ ᾘ ֮ ṎЏᵂᵽȲ װ Ɫү

֢ᾘ ֮Ȳ֯ מּ Ὥ П ᴕȴ װ ֽϯɎ

ὑ Ȳ2005ɏȸ 

Ϛȳ Ӣ Ṇ П Ṏ 

ɎϚɏ ᴫ ỴП Ȳ ѿ Ỵ ֵ֮ ἤⱢӭ ȴ 

Ɏϡɏ ᴫ Ỵ Ɫֵ оᾼ Ỵ֮ᶮȲצṷ╥ Ḙ ֮ᶮȲצṷ╥ּמ ὭȲᶁ
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ẓצ’ Ỵᾼғ Ȳ Ғѿ ȳ’ ц Ṏȴ 

ɎϮɏӢ ᾼѻ ế ᾎȲ Ɫ П Ғѿ Ȳᴖ מּצ Ὥᾼ

֮Ѡ ᴕ Сѿ ȷѹ Ӣ ϱᾼ ᾎ⁄Ȳױ Ȳ ᴯ

֥П֮ Ȳѿ ᾼӂ ȴ 

Ɏҳɏּמ Ὥ ᴆ╬ҟ ᾼ Ὠ╥צᾼȲᵀ צ ȴ ѬѬӢ ᾬҟᴆ

ᾼ ϩד ꜙ ȴ ṎӖ Ỵᴆ╬ṮᾙᾼӔ ἘȲᴆѬ оӇ ֯

֮ϱᶙכɎẂֽѿᴆѬ ϢЏ ֮ɏȲѬ о∟ȲИ Ϥ

ᾈ☼Ἠ ◦ȲЛ מּ Ὥẃ оѬ ȴ 

ɎХɏᴫ Ỵ טᾼּכ Ȳṿ ᾼ⁮Ỵ– Ȳ מּ ὭɎֻּֽר ֮

ᾼ ɏ ֮ᾼ ṎЏᵂȲϷ ϤכⱢ Ӣ Ṏᾼ ȴ 

Ɏгɏ∂Ӵֵ ᾘỴṮ Ѡ Ȳ מּ Ὥṳ‍ Ϛ ḟ Ỵ– ᾼѠᾎȴ 

ϡȳ ּמ Ὥ Л ȹ מּ Ὥ∟Ȳ Ӣᾬֵ ἤцῂ ȳ צ Ȳ

ֽᴶ ȹ 

ɎϚɏѿἏ֯ЛӔ ᾼἨЛ Ӣ ᾼ╜ і ПϯȲὑ ᾼ ϱ מּ

ὭȲ כ ֮Ӣᾬֵ ἤᾼ ȲױϚ ᾼּמ ὭӇ ԄἨ ȴ 

Ɏϡɏּמ Ὥ ☼☼Ὥ∟ȲṿѬכ Ȳ ᾇḘȲṿ֮ᶮὋ Ȳ ᾈ

Ѐ ♪ Ȳᴖ֯ ủ ὔ ᾈЎϯכ ȳᾈЀ Ὼ֮ ᾼ ѬȲױ

מּ Ὥ ԄἨ ȴ 

ɎϮɏḕ ֮ ᾼᾭᾓ צ Ȳ Л Ȳֽᴶ Ȳ Ԓ ṅцשׁ ᴷȴ 

Ɏҳɏѿ מּ ὭⱢẂȲ֯ Ԅ 20% ȲӦᴫἏὧ Ӧ⁮ἏҖ ᾼה

ȲᾈЀᾈ ѬᴯὙ ϯ ȲҠ ṾṮ☻ғ Ɏ╟ϱ Ȳ2005ɏȴ 

Ϯȳֽᴶ ᾘ ֮֮֯о’ṎЏᵂȹ 

ɎϚɏү ᾘ ֮П ⁄Ҕ╗ẒЄ иȸ 

1. ᴞ ɦ ᴯɧȸ ֮ Ṏц Ӈ ᴟɦӢ Ṇɧ ᾼ ἘȲᴖ

Л ֯ɦᾬ ɧ ȲϷװ ╥ Ӣ ṆἨּמ ὭӢ Ṇᾼ  ȴװ

2. ϢȸϢ ᾎ Єᴞ Ȳ ╥ ὑ ɦϢɧȲӇ ѿ ֮֯

оᾼׁשṅȲѿц֮֯оᾼ ’Ṏ ᴩ Ȳṳѿ∂Ӵ ȳԀᴴᾼ֥

ᵂ …ẃ ᴩȴẂֽȸ╜Ἀ ᴯỗ ῏ ᴩ ṅשׁ ▲∟Ȳ

῏ Ӈ ᷂Ѡᾎц ᴟ֮ѠӖ Ἠ Ȳᴯṿ֮֯ỰӖצ

ϩ ᴩ Ỵ Ȳѿ ֮֯оᾼ Џᵂȴ 
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Ɏϡɏ ᴎ Ѝ П Ҡ ᾼ ᴩ Ѡ ȸ 

1. ѿ Пצ ֮Ӗ ’Ṏ Ɏֽ ’ Ầ ᴎи ɏ ЏȲẃ ᴩ

ѡṥ מּ Ὥ ∟ПᾭᾓȲֽ Ӣ иӁ ᾼ цἸ Џ

ᵂ ȴ 

2. ӣỆứ ạϢ Ệứ Ȳṳ ֥ Ѭẃ ᴩ═ ἤᾼּמ ὭЊ ᾼ

ȴ 

מּ .3 Ὥ ∟Ȳ ӭҔ╗ү ἵ ֮╥ᵡצ ц מּצ

ὭиӁ Ȳṳ ү ἵ ᾼ ȲѿцҠ ᾼ ᾨ῏ȳᴴӢ

῏ἨԚӢ῏ ᾬП Ɏֽ⁴ ȳἍ ἵ ц Ӫἵ

ɏȴ 

4. Ғ ү ἵ ӃӢц ṅȲѿשׁ ү ἵ ӃӢἨ иӁᾼ

֮Ȳṳ Ϥ ӃӢц Ẕ҃ ᾼ ᾨ …ȴ 

5. Ẕ҃ Ѝ ӢᾬɎֽ Ṝ ᾬᾼ ṗῤȳ ӫ ᾬᾼ

ɏᾼ ṅȲשׁ Ɫ Ἠ Ṏᾼ ᾬ ȴ 

6. ═ נּ ֮֯ỰӖ ’Ṏȳ ṎЏᵂᾼ ȲẂּֽמ Ὥ ᾼ

Ȳѿц∟ ֮ ᾭᾓ ȴ 

7. ∟ᾼּמ Ὥ Ҡ ⱢẔ҃ӣ ȲẂֽכⱢӉ Ḋ ȴ 

 

Ỵ ֮’Ṏ ȸ ⁄цв  

ὑӐׁשṅ ẃἬדֵ Ỵ ֮Ӣ ᾼׁשṅ ὨȲᾘỴ ֮ᾼ’Ṏ

שׁ ֽϯȲ ẁ֢ד ѻ ᴯᵂⱢү ỴӢ ’Ṏ П ᴕɎ Ȳ

2005ȷ ц ᾌȲ2004ȷ Ȳ2004ɏȴ 

ϚȳᾘỴ ֮’Ṏ ȸ ⁄ 

ɎϚɏ Ữצᶙֻғ ᾼ ₤ᾼ ֮ ᶔС ȷ ắẞД ῏ СѿḂ

ȷ ắẞ ῏ Сѿ Ṏȷᴭ ᾘỴ Ϯ ֮ᶮכ ֮’Ṏ ȷѿ

ẞ ֵ֮ ἤᾼ’ṎɎ Ȳ2001ȷ ц ᾌȲ2002ɏȴ 

Ɏϡɏ ᾘỴ ֮ᾼὙ ṿӣѠהȴ 

ɎϮɏҒ ᾬ Ɏֽȸү ἵ ȳ ȳὧѠ ɏắּמ Ὥ ᾨПӐ

Ёᾬ Ӣ♄ҭ֢ ֮ ḖᾼׁשṅЏᵂȴ 

Ɏҳɏѿ ֮ ṎṳѿӢ Џ ѠᾎḂ Ἠ Ғү ἵ цẔ҃ᾬ ᾼ ֮ȴ 
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ɎХɏᾈЀ֮ ֯ᾈЎϤ ᾼ ♪ ɎplumeɏвцᾈЀ֮ ќ☼ӻ ֮ Ȳ

ứ מּ Ὥ ᾈЀӢ Ṇᾼ ɎҔ╗ᾬ ȳо ȳӢ ɏѿⱢ

ᴩ ԄЏᵂᾼ Ṽ ȴ 

ϡȳ’Ṏ Пв  

ɎϚɏᾈЀ֮ ’═ ᴿ ұᾭᾼ ♪ ЀȲ֯ױ вҏ ᾼּמ Ὥ

ȷ ὑ ӢᾼЊ ứ ȴӑכὭ›ᾼ ԄЏᵂ ѩכὭ∟ᾼẃ

ὔȴ 

Ɏϡɏ֯ᾘỴ үצ ἵ иӁᾼ֮ ȳ ỴѬ ȳ ֮ Ȳѿ

цד ᾼ ֮Ȳ֢ד ᴯ Ѧ מּ Ὥȴ 

ɎϮɏ֯ᾘỴБ ᾼ Ӣ ᾬ’ Ἠ ֮вȲὑצү ἵ ᾼ

֮ Ӵү ἵ ’ ṳὑẔҵ ȷ вҏ ᾼּמ Ὥ

Њ С ȴ Ể ᾼּמ Ὥ ứ ᴷṳСѿ ԄȴױϚ

ᵓӣ ֮ᾼ ỴѬ Ӽ ӣȴ 

Ɏҳɏ ԄᾼЏ ѿϢЏⱢПȷἨѿ ӂү ᵂ Ȳ ᵍ ֮ ắ ẓ

ȴ 

ɎХɏ Ғ ₤ᾼ ֮ȸ֯ ὔԓ оᾼ ᾨ ϩϯȲү ᴫ ֮

ᾼ ԅ Ғȷ ṷ כ₤ ֮’Ṏᾼᵓӣ₤

Ȳה ֽὑ ᵿ כ ֥ү ἵ Ἠ Ѭ Ӣ׀ᾼ ֮ȲṿП

Ɫכ Ё ᾼᴞ ⅍ ᴞ ᾼ ἬȲѿ∂Ӵ Ӗ ᴞ ᾼὙ

ṿӣѠהȴ 
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ᴕѝ  

Ḉ ȳ╟ϱ Ȳ2002ȴ ᴞ ’ -ṅɎϚɏשׁ

̥ȴ ᾎϢϝ╦ ӥѬᵓׁשṅ   Ȳ Ӵү Є ѬЏ Ἤȴ 

ὭὙᶳȲ1994ȴ ֮ П …ȴṂӴ ЧЄ Ӣᾬ

ṅἬשׁ Ђ ѝȴ 

╟ϱ Ȳ2005ȴ ֮Ӣ Ѭ ∂ה ц оПׁשṅȴ Ӵү Є ЁѤ

Џ ṅἬשׁ Ђ ѝȴԚ240 ȴ 

ᾌȳ цὭ▼ῨȲ2003ȴ91ד⇔ ᴎӀ Ӣ ᾬ’ Ӣ ’Ṏ

цּמ Ὥ ṅשṅȴМҶׁשׁ▲ ᾬׁשṅἬ ᴩȲ ᴎӀ╜Ἀỗ ȴ 

רּ Ȳ1995ȴ ҷМᾼ ֮ Ὥʟ ү ᾼּמ Ὥȴү ע ṅ’ṎשӢᾬׁצ

Мїȴ 

ȳ ᾌȳḈ Ể Ȳ2001ȴү ᴫ Ỵ ֮Ӣ ’Ṏ П ȴ

ᴩ ᴯ:МҶׁשṅ ᾬׁשṅἬȴỗ : ᴩ╜ ỗ ȴ 

ȳ ᾌ Ȳ2002ȴү ᴫ Ỵ ֮Ӣ ’Ṏ П ṅȴשׁ

ᴩ ᴯ:МҶׁשṅ ᾬׁשṅἬȴỗ : ᴩ╜ ỗ ȴ 

ц ᾌȲ2004ȴ92ד⇔ ᴎӀ Ӣ ᾬ’ ү ἵ ṅȴМשׁ

Ҷׁשṅ ᾬׁשṅἬ ᴩȲ ᴎӀ╜Ἀỗ ȴ 

ȳὭ▼Ῠȳᵦὲ ц ὺừȲ2004ȴ מּ ὭȴԚ64 ȴ ᴎӀ╜Ἀỗ

ȴ 

Ȳ2005ȴᾘ ֮ Ṏׁשṅ-ѿ ᴎ Ѝү ἵ ֮ ṎⱢẂȴМҶ

ṅשׁ ᴩȴỗ ȸᴩ╜ ỗ Ὥ ᶝȴ 
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1. Ѭᾈ מּ Ὥ’ Ȳ֯Ѭ ҁ ∟Ȳ ᵅϠ ֵ ἤȲϷ

Ѭ Ҡᵓӣᾼ ֵ֮ ἤ ᵅȴ ȳ Ѭדּ ɦᾇ ɧȲѻ ᵓӣᾇ ֮Ȳ

Ӑ ᾇ ֮БӦ ᾼד1986 18.1е ᵅᴟ ᾼד2002 1.1е Ȳ ױכ ᾋ Ѭ

ֵ ἤ ᵅȴ ẃ ȸὭὙᶳȲ1994ȷ╟ϱ Ȳ2005ȴ 

 

 

 

2. ֮ цЊ ד о ȴ ẃ ȸḈ ȳ╟ϱ Ȳ

2002ȴ 
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3. Ѭᾈ מּ Ὥ’ Пᾇ ֮֯ ѿ›ɎR2 = 1ɏѿד1984 Ὼ ἤ

ᾼѠה Ȳῶӱױ Пᾇ ֮ ҒȲ Ở Ӣ ֮ ᶮȷ1984דᴟ 2004

Ȳᾇד ֮ᵧ ἤ ᾼѠה ᵅɎR2 = 0.97ɏ ȲҠ ֪ⱢѬ ҁ Ȳ

ṳ Ϥ ᾇ ֮ứ ȴ ẃ ȸ╟ϱ Ȳ2005ȴ 

 

 

 

 

 

 

 

 

 

4. Ѭᾈ מּ Ὥ’ ПѬ ҁּמ Ὥ Ѿᵧ ἤכ ɎR2 = 

0.91ɏȲ Ѭ ҁ═ ᴖЛҒѿ ạɎ Ԅ њ◕ɏȲᴟ ד2005 ᴟ כ

31.6е ȳ2010ד ᴟ כ 38.1е Ȳѹּפᴟ ȲѬ∟ד2013 ҁ

Ɏ42.3е ɏȴ ẃ ȸ╟ϱ Ȳ2005ȴ 

 

 

ᾇ ֮ о
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R
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5. ᴎӀЄ ᾈ оȴ ӦᾈЀᴟϱ в 700еѐ ȴ

ᾈЀ AȳBȳCȳDҳ Ể ꞋצϢЏ ᾼּמ ὭȲױ ֮ᶮ Ὑ Ὃсȴ

ẃ ȸ ᾌ Ȳ2003ȴ 
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ῶ מּ .1 Ὥ Ӣ ’Ṏ ῂ ᾼ ȴ 

מּ  ὭᾼṔᴥ ֮цӢᾬֵ ἤᾼ  

 

 

 

 

 

 

 

Ӣ ’Ṏ 

ὭϯỂ ᾇ ᾇᾋכ Ȳ֮ Ỵ

ὭӢ ṆⱢ  

Ḙᾇ ֮₤ Ӣ Ṇ ҷȲ

Ỵ ֵ֮ ἤ ᵅ 

ȳẻᵮ ȳќ═ ☼ Ȳ

Ѭ Ḛ  

ὭϯцỂ ֮ᾼ ὋсȲ ֮

оᴖ Њ 

֮ ₤Ȳֽ ȸ֮ ϯ ȳẻᵮ ȳ

֮ϱ ȳὬ ц ′  

ד ϚоȲ כ Ȳ Ỵ

Ɏ ȳ ȳ ɏҷҟ ֮ 

Ȳ ֮ᾼ Ӣ

оȲֽȸḂ Ἁᾇᾼ ⇔ȷῴ Ӣ

ϩ Ӣ о 

ậ҅Ἁ Ɏ῁ ɏȳ ȳ

Є₤ Ȳ ֮ῴ Ӣ ϩֵ ἤ ᵅ 

֯ἉᾇМȲҠќ ᾼ

Ӣᾬד 

Л ᾿ ᾬᵓӣɎ

Лὔи ɏȷṼ Ӣᾬᾼи  

иװ Ɫצ ᾬ Ȳɔ

ὑ   ֥ 

ᾇцצ ȲἉᾇ  

 

 

 

ῂ  

ȳ Ѭ☼Ȳ ẞ Ỵ’

ᾼӭᾼ 

מּ Ὥ Ȳ  ᾈЎ ѬȲ

Ѭכ ȷậ҅   ᵮ ᾼ

ғ  

ȳ ȳ ȳṙɎּמ ȳᴨ ɏ

 

ȳ ȳ ȳṙɎѝ ȳḶ ɏ כ

о 

╬ ᵓӣȳѤḊᵓӣ ю ȳ Пᴞ ᾼᵓӣ 
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ῶ 2. ү ἵ ֮ מּ Ὥ ֮  ( ц ᾌȲ2004; Ȳ

2005) ȴ 

 ӭ ү ἵ מּ ֮ Ὥ ֮ 

ᴯᴯ  ֮  ȳМ ֮  

Ѭ  
ҙѣ Њ Ȳ9-10щЛ

ȷЄ ›∟ 4-5щ ḥ 

Ӣ  ᴯᴖ Ȳצṷ ḕѡ

ꞋҠ Ѭ ȷḕѡ 12Њ

ҏ 

Ἁ Ἥ ⇔ 

ᾼ Ё 

Ɏ ∟ѿ 50 еџ ᾼϢ Ɫ

⇔ Ȳ Л ɏ 

ᾼ Ё 

Ɏ ∟ѿ 50 еџ ᾼϢ Ɫ

⇔ Ȳ Ϥɏ 

Ἁ о

⇔ 

о ϤἉᾇ 35~40еиѿ

ϱ 

Ɏӂᶁ 36.6 еиȲS.E.=1.8е

иȲn=3ɏ 

о ⇔֯ 0~8еиПв 

Ɏӂᶁ 4.4еиȲS.E.=2.8еиȲ

n=2ɏ 

Ἁ ᵶѬ  
15~23% 

Ɏӂᶁ 17.9%ȲS.E.=2.4%Ȳn=3ɏ 

20~29% 

Ɏӂᶁ 24.7%ȲS.E.=0.7%Ȳn=2ɏ 

Ἁ ᾇˍ Ё

ᵶ  

11~43% 

Ɏӂᶁ 31.2%ȲS.E.=10.2%Ȳn=3ɏ 

32~80% 

Ɏӂᶁ 53.1%ȲS.E.=13.9%Ȳn=3ɏ 

Ἁ צ ᵶ  
0.16~0.3% 

Ɏӂᶁ 0.2%ȲS.E.=0.04%Ȳn=3ɏ 

0.4~2.1% 

Ɏӂᶁ 1.0%ȲS.E.=0.5%Ȳn=3ɏ 

Ἁ צ ᵶ  

0.02~0.04% 

Ɏӂᶁ 0.02%ȲS.E.=0.008%Ȳ

n=3ɏ 

0.03~0.15% 

Ɏӂᶁ 0.1%ȲS.E=0.04%Ȳn=3ɏ 

pH  
7.9~8.6 

Ɏӂᶁ 8.2ȲS.E.=0.2Ȳn=3ɏ 

5.4~7.9 

Ɏӂᶁ 6.9ȲS.E.=0.8Ȳn=3ɏ 

 1.71̡ 2.09еѐ 1.65̡ 1.93еѐ 
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ᴎѬ Мїүן֫ ἵ иӁ ᴷ 

Ḟ  

Ṏ ᶾ ԅ Ṇ 

 

 

ᴎѬ Мїן֫ ứ ∂ὑὑ ᴎϮởе цЄ ЀП ᾼ

֮ϱȲᵀױ үצ⁯֮ ѹצ ֚ ᾼү ἵ (Uca formosensis)

иᵉȲ֪ױⱢϠ Џ ү ἵ ᾼ Ȳṳ ҏד ’Ṏ ╟Ȳ

ѿ╖ ⸗ױ ᾼү צ ἵ Ȳ ᴎӀ╜Ἀ иϮד ᴎᾼү ἵ

֮₤ ȳ ȳ Ṏ ᴩ֢ דṅᵛⱢשṅȲӐׁשׁ ПϚȲѻ

Ɫ ᴎѬ Мїүן֫ ἵ иӁ ᴷȴ 

ṼиӁ ⇔ПЛ֝ иⱢ ᵅ ⇔ Ȳᵂи ậ Ȳԛ ᵅ ⇔ П

ӂᶁиӁ ⇔ ϱиӁ Ȳ ẞ ᵅ ⇔ П ᵑ ȲԛҒ ⇔

П Ȳ ẞ ȴү ἵ ὑү ᾼиӁ֮ ѻ Мὑᴫ

Ȳ Ѝ֮ ( Ѝ )ү ἵ ᾼиᵉṼ ὕȳḈ (1994)ᾼׁשṅ╓ҏ

Ẕиᵉ₤ה ὑЛ ᾼ ᾭиӁȴT Ӑׁשṅ֯ ᴎѬ Мїן֫ ứ֮ү

ἵ ПиӁ⁄Ɫ ₤ ᾭиӁȲ Ϛפּ ХϾ ȲҠ Ɫү Ϛ

֮ᾼ Є Ȳᴖױ Ϸ Џ П ᴖ ҷȲᴖױ ᴷּפᴾ ᴎ֮

ᾼҳиПϮҿҢȴ֪ױȲ ᴎ֮ Пү ἵ Ȳ ⌠ ›ПѬ

Ȳ‎∕ ἤ ֮ᾼ ∂ȴ 
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›ṕ 

ᴎӀ╜ἈⱢ ӀӖỰᴰӢ♄₇ Ȳ ю ◦ ᴆ╬ȲὑӖ ϥϫϟד

ϫϚѣ ᴩ╜ ’ ᾼ ᴷ ▲ ∟Ȳ ứὑ ᴎӀϮởе цЄ

ЀП ᾼ ֮ ɦⅎ Ѭ МїɧȲѿḂן֫ ⅎ ᾼѬ ȴ ὑ

ⅎ Ѭ Мїן֫ ṿӣϫге ᾼ ֮ȴ ᴎӀ╜Ἀצ ὑױȲ

Џ Ἤ ᾼӢ Ȳ֪ᴖ ҏ֢ Ӣ Ṏ Ȳѿ Ҡ ӢП

֮Ӣ ȴ 

Ӑи ӭ ֯ὑϠ ᴎӀⅎ Ѭ Мїүן֫ ἵ П

Ȳ Ҡѿ ү ἵ ֮ ᵂⱢױṅȲѿשׁ Ṏ

ц Ṏ Ḃ Џ П ᴕȴ 

Ϯởе Є Ѐ П Ȳ֮Ҕ╗ ứ ɦⅎ Ѭ Мїɧן֫

ӣ֮цẔ Ȳɦⅎ Ѭ Мїɧן֫ ɦ ᴎӀ Ӣ ᾬ’ ɧȲ

ὑ ᴎӀ Ӣ ᾬ’ ᾼ ї Ә ᵓӣ Ȳֽ 1Ἤӱȴ 

ⅎ Ѭ
Мїן֫

ứӢ
Ṏᴎ

Ӏ

Ӣ

ᾬ
’

 

ṅשׁ .1 ӱ  
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Ѡᾎ 

Ԓ ṅשׁ ֮ оכ n x mП ᶮ Ȳ ҏ n Ȳ ֮ ▲

֢ вἵ ᾼ ֮иᵉ ₤ц ȴ Ӧ ᾼᴷ Ȳѿ ᴷү

ἵ ֮ᾼиᵉ ȴ 

ӢᾬП֮ иᵉ ₤ Ȳ֢иᵉ₤ Л֝ᾼ ạ֪Іᴖ Ȳ ạ֪І

ѻ ҠṼ цӢᾬ֪ ẃ иȲ ⇔ȳ ⇔ȳ ⇔ȳԏ⇔ȳ Ꞌ╥

ᾼ ֪ Ȳ вПФ ֽ ᾨȳ֥ᵂȳ Ϡכ ᾼӢᾬ֪ Ȳ

֝ ү ἵ ֮ᾼиᵉӼắϱ ֪І ȴѿ ᶮᾎ ᴷӢᾬᾼ Ὲ иᵉ

₤ ȲЄ ҠиⱢϮ ȸ ₤ȳ ₤ȳ ⁄ᶮ(DaleȲ1999)ȴⅎ Ѭ ֫

Мїүן ἵ ᾼиӁῺѾ ₤Ȳ иӁ ⇔ϭצ ᵅПᵑȲ֪ױ иӁ

иⱢ ᵅ ⇔Ẓ Ȳᵂи ậ Ȳ֯ ᵅ ⇔ ԛἮϚ זּ ứ ậ Ȳṳ

ҫ Ϛᴟϡ ѿ ѩ Ȳḕ Њ ậ 2x2еѐПѠ Ȳ Ẕ ᾼ

ȲиᵑḖҏ ᵅ ⇔ ᾼӂᶁиӁ ⇔ȴ֢ᵑ ᵅ ⇔ᾼиӁ ȲṼ

֢ᵑᾼиӁ ⇔ ϱẔиӁ ȲḖ ֢ᵑᾼ ᴷ Ȳ ȳᵅ ⇔ẒЄ ᾼ

ᴷ ᾼҒ ȲᵛⱢ П ᴷ ȴ 

 

Ὠ 

Ϛȿ ⇔ ᴷ 

Ӑ ▲ Ԓ ứѿ 2еѐӂѠ вү ἵ П ֯ 2 ѿϱ Ȳ̓v͂

⇔֯ 0.5 /m2ѿϱ῏Ȳ ứⱢ ⇔ ȷчПȲḕ 2еѐӂѠ вү ἵ

֯ 2 ѿϯ῏Ȳ⁄ứⱢᵅ ⇔ Ȳᵀ ▲П ὨҠ Ϛứ֯׀ ⇔ᾼ

ȴ Ԍ֮ үצ ἵ ҏ ȲᵀиӁ ⇔ ᵅȲ⁄ ֯ ϱ ӱҏẔиӁ

Ȳᴖӑ ᴷ Ȳ֪Ẕҏ ⇔֯ḕ 2еѐӂѠ вϞⱢ ₤ ȴ 

▲ Ԛи 5 Ȳ Ϛȳϡ Ɫᵅ ⇔ Ȳ ϮʲХ Ɫ ⇔ ȲиӁ

ֽ 2ἬӱȲ 2Ɫ╟Џ›ПиӁ ᾓȲ 3Ɫ╟ЏМПиӁ ᾓȴ נּ▲

ֽῶ 1Ȳ ᴷֽῶ 2Ȳ֪Џ ═ ╟ᵂП╝ȲẔ ⇔циӁ ד95

3ѣП∟Б═ Мȴ95ד 3ѣ›Ȳᵅ ⇔ П ⇔֯ḕӂѠеѐ 0.5~0.63

П Ȳ ⇔ ֯ḕӂѠеѐ 1.42~ 1.58 П Ȳ֥ ֯ 13583 ~14467

П ȷ95ד 3ѣП∟ȲиӁ ц ⇔ ѣ Ɏṓῶ 2ɏȲᵅ ⇔ П ⇔

֯ḕӂѠеѐ 0.13~0.25 П Ȳ ⇔ ֯ḕӂѠеѐ 0.25~0.75 П Ȳ֥
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ᴷ ֯ 1125 ~6900 П ȴӭ›ᾼ Ȳ֪Џ ᴖᶙԓ ȴ 

 

ϡȿῈ иӁ ᾓ 

Ϯởе Є Ѐ ᾈЀ ֮ү ἵ ᾼῈ иӁ ᾓ 

Ϯởе Є Ѐ ᾈЀ ֮иӁ ᶮֽ 2ἬӱȲ֯ ứ֮Мї֮

Ϛצ ᾭиӁ Ȳּפ Ỵ 20еѐᴟ Ỵ 100еѐצϚ ⇔ Ȳ Ɫ ᴎ

Ӏвү ἵ Єᾼ Ȳѻ Ɫ ϱП F4ȳF5ȳG4ȳG5ȷỴ

ᴟ Ỵ 20еѐ⁄Ɫᵅ ⇔ Ȳѻ Ɫ F3ȳG4ȴ 

֯Ὲ иӁϱȲֽ 2ἬӱȲ֢Ѡ П ᴷ и ֽϯȸ F3 צפּ 500 ȳ

F4 צפּ 4500 ȳG4 צפּ 4500 ȳF5 צפּ 2200 ȳG5 צפּ 2500ȳ

G7 צפּ 30ȳF8 צפּ 240 ȴ 

 

 

ү ἵ ὑү ᾼиӁ֮ ѻ Мὑᴫ Ȳ Ѝ֮ ( Ѝ )ү

ἵ ᾼиᵉṼ ὕȳḈ (1994)ᾼׁשṅ╓ҏẔиᵉ₤ה ὑЛ ᾼ

ᾭиӁȴᴖⅎ Ѭ Мїүן֫ ἵ ПиӁ⁄ᵧ ₤ᾼ ᾭиӁȲѻ

ҳȸϚȳⅎצ֪ Ѭ Мїүן֫ ἵ ᾼ ֮Ɫị⇔ Ɫӂ ᾼ

֮ȲϚᴍеѐị 20еиȲᴖױ ╥ү ἵ ֥ᾼ ֮Ȳ֪ױᶮכ

Ϛ 100еѐӂѠᾼ ᾭ ֮ȷϡȳẔЁ ֥ү ἵ ȷϮȳẔ

₤ᾼ Ỵ₤ Ȳẓ ᾼ ὨȲ ֮ᾼ ứἤṾȷҳȳү ἵ ӃӢҠц

 ȴ֮ױ

о֪ ’ ү ἵ Ȳчᴖ үכ ἵ ᵖȲּמ ὭἉϯ ╥ү

ἵ юȲԚ֝ Ɫ ֮ᾇ ȷὧ Є Ὥ ṅ╓ҏȲүשׁ ἵ

ᾼ Ὼ ȴ ⇔ᾇ Лᵓү ἵ ᾼ Ȳ╥ᵡⱢү ἵ

ᾼֹוѬἤЛṾἬ ȹכ ᴖȲֹ֯וѬἤ ὨȲү ἵ ⁯Ҡ֯Ḛ Ѭȳ

ᶙԓ Ὲ ᾼ МȲ׀♄ХщХỏѿϱȲ֪וֹױѬἤᴿѾЛ╥ ȴ ᴷ

֪ȲҠ Ɫᾇ ṿ ү ἵ ᾼ♂ӳ ȳЛ ỆȲ Ẕכ Ἠ

ᾼ ạ Ӣ ȴ 

ⅎ Ѭ Мїן֫ П∟Ȳ ᴎӀПү ἵ Б 75%

Ɏ15000 ɏȲ פּ 25%(5000 )ᾼ Ȳѻ иӁ֯ Ѝ Ȳᴖ Ѝ
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ⱢỴ ᾼ ᾭиӁȲ ừᾼиӁ Ȳѹ ֮ Лצ +оП ᾓȲ

֮₤ ү ἵ ᴖṕצ ֕оᾼ Ȳ ֮ᾼ’ Ἠ ἤ ֮ᾼ

ӢȲА ⱢἋכ ᴎ֮ ү ἵ ȳ йП ȴ 
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2. ⅎ Ѭ Мїүן֫ ἵ иӁ (╟Џ›) 
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3. ⅎ Ѭ Мїүן֫ ἵ иӁ (╟ЏМ) 
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ῶ 1. ⅎ Ѭ Мїүן֫ ἵ נּ▲   

94.12 95.01 95.02 95.03 95.04 95.05 95.06

ү ἵ 1 2 3 2 1 1 0

ἵ 2 4 4 3 1 0 0

Ӫ ἵ 43 37 29 55 21 0 0

ү ⁴ 2 1 2 1 2 1 0

ԃѫ⁴ 2 2 1 1 1 0 0

ү ἵ 3 2 1 3 1 0 1

ἵ 4 3 5 2 1 0 0

Ӫ ἵ 36 37 51 37 20 2 0

ү ⁴ 2 1 3 1 0 0 0

ԃѫ⁴ 2 1 1 2 1 0 0

ү ἵ 7 3 9 5 3 2 1

ἵ 4 2 2 4 1 0 1

Ӫ ἵ 41 32 25 37 11 0 1

ү ⁴ 2 3 1 1 0 1 0

ԃѫ⁴ 1 2 2 1 0 0 0

ү ἵ 4 9 4 7 4 1 1

ἵ 4 5 3 3 1 0 1

Ӫ ἵ 53 42 47 24 6 0 0

ү ⁴ 2 1 2 2 1 0 0

ԃѫ⁴ 1 1 2 0 1 0 0

ү ἵ 8 6 6 5 2 1 1

ἵ 4 4 3 4 1 1 0

Ӫ ἵ 57 45 33 44 21 0 0

ү ⁴ 2 1 2 2 0 0 0

ԃѫ⁴ 1 2 1 2 0 0 0

ứ֮AP

Fᵅ ⇔ G

ứ֮AO

Fᵅ ⇔ G

ứ֮AS

F ⇔ G

ȱȱȱȱȱȱȱȱѣᵑ

ӭ

ứ֮AR

F ⇔ G

ứ֮AQ

F ⇔ G
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ῶ 2ȿⅎ Ѭ Мїүן֫ ἵ ᴷῶ 

ȱȱ> ӭ

ѣᵑ

ᵅ ⇔

⇔( / m2)

ᵅ ⇔

(m2)

⇔

⇔( /m2)

⇔

(m2) ᴷ

94.12 0.50 3600 1.58 8000 14467

95.01 0.50 3600 1.50 8000 13800

95.02 0.50 3600 1.58 8000 14467

95.03 0.63 3600 1.42 8000 13583

95.04 0.25 3600 0.75 8000 6900

95.05 0.13 4000 0.33 5000 2167

95.06 0.13 4000 0.25 2500 1125
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ᾌ   ӢᾬᾼӢ  ṅשׁ

ש Ч 1ȳ Ϛᴓ 2ȳ╟ᵩ 3 

1М Є ԅ Ṇ ∂ Ἤ 

2ӻ Є ЁѤЏ Ṇ 

3 Є דּ Ἤ 

 

 

ү ҳ Ȳ צ Єᾼ ӻ ֮ Ȳẓצ ֵЛ֝ ἤᾼӢ Ṇ ȴ

ẃϢדֵ ⱢϠ Ȳὑ Ỵ Ȳᵀױ ỴЏ   ѿẃ

ᴟ╟Џ∂ МȲ ѽӢ ȲꜙᴟἏἏἕ Ӣ ϱ

ᾼᴕ ȴ 

Ӑѝѿ ᴎ ȳׄӂ ȳ ц Ӱ ҳ  Ὼ П

ᾌ  Ὼᾼ  ӢᾬⱢׁשṅᾼ Ȳὑ ד2004 9ѣᴟ ד2005 7ѣ ᴩ  Ӣ

ᾬӢ ᾼ ▲ȲҔᵶѬ ȳ ᾌ ᾼᴯ ȳ ᾌ ῶ ᾼӢᾬ Ȳṳᵓӣכ

ᴿ⇔ц֢ד ὼ ⇔╓ иέȲṳѿἉ Ӣᾬ ֥╓ ᾎɎBenthic Index of Biotic 

IntegrityȲB-IBIɏ ᴷẔӢ Ȳ ѿѩ Ϡ ҳ М ᾌ ПӢ ἤȲ

ṳ ӢᾬᾼӢ о ᶮ ủ ế֮ ᴯ ᾼ …ȲѿױᵂⱢ ỴӢ

Џ ╟ᵂ цӑẃ П ᴕṼ ȴ 

ȸӢ ЏᾎȲ Ȳ  Ӣᾬ 
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Abstract 

Taiwan is an island surrounded by its vast marine province. The stretching 

coastline represents one of the most complex systems in nature. Ocean Engineering is 

devoid of bionomic data as heretofore. 

The paper investigates the marine communities around breakwaters at 

Hsin-Chu ȳAn-PingȳHsintaȳWushykeng fisheries harbor from Sep 2004 to July 2005 

sampling of seawater and marine organisms on armored blocks. In order to find out 

the ecological property of the study region, we investigate the water quality and the 

biological performance and analyze the data of organisms using the similarity and the 

indices of diversity. The performance of the Benthic Index of Biotic IntegrityɎB-IBIɏ

will be used to evaluate the degree of ecological effects in whole studying area. 

Finally, we expect the achievements will provide a useful consultation for evaluating 

the ecological effects with blocks in the future. 

Keywords: EcotechnologyȲEnvironment MonitoringȲmarine organisms 
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›ṕ 

ҟϢ ⱢϠ Ȳ МἏἏἕ Ϡ Ӣ П ȲֽЭϚ

ṷԒ ‍ ᾃ Ӣ ’Ṏ ἘȲꜙ ᴟ Ӣ ’Ṏᾼ ἤ ὑ П

ϱȲῺדẃү ᾼӢ ’Ṏȳ ᾼ’ Ϸắẞ ⇔ ȴӦὑ ᾼ

Ɫѻᾼ ᴩⱢȲἨ ᾼ Ӣ ’ṎȲẒ῏֯ᶾ ϱ דצ כֵ ᾼ

ȴᵀ Ẓ῏ ẓ֯ᶾ ϱᵺ ⇔ҒЄȲ֪ױӇ ֯ЁѤȳ ȳ ȳӢ

ѿцϢѝῂ Л֝ᾼ Ғ שׁ֥ Ɏ Ȳ2001ɏȴ 

ᴖ ṷ ỴṮ Џ Є ѿἹ ᾌ Ἠ Ỵ ᾬⱢѻȲT ὑ

ד  ѣϯ Ỵ ᾬϱἬ  ᾼӢᾬ Ȳ цẔ ṷ ᾬ ᾼ …Ȳ

ѿц ᾬ ᾼ ỴӢᾬᾼ Ȳ ṳӑצыֵד ᾼׁשṅȲӭ› ᴎ

ỴצἉ Ӣᾬц  ӢᾬׁשṅɎ Ȳ2002ȷ Ȳ2003ȷ Ȳ2003ȷ Ȳ2003ȷ

Ȳ2004ȷ ц Ȳ2004ɏȲׄӂ ‹Џ╟צ П ▲Ɏ Ȳ2004ȷ Ȳ

2004ȷ Ȳ2004ɏȲү ᴫ Ỵ П  ӢᾬɎ Ȳ2002ɏȲᴖ ṷׁשṅ

צ Ӑᾼ цӢכ ЏצṅȲᵀюשׁ צ ᾼ ֥ ᴷиέȴ 

вȳҵ Ỵ ᴷᾼЏᵂБ Ϡ ϫדѿϱȲяẔ֯ ҵȲ ҟֵ

∂ ֵ֯ ἤȳ ȳ ἤᴆ╬ ȳֹוắἤᴆ╬ ᾼҏ ɎVan Dolah et al.Ȳ

1999ɏȲᴖ Ὼ⁄ ϠѿἉ Ӣᾬ Ɫ ᾼ ᴷᶾ ц ӣ╓ ɎEngle et 

al.Ȳ1994ȷEngle and SummersȲ1999ȷWeisberg et al.Ȳ1997ȷVan Dolah et al.Ȳ

1999ɏȴẔМѿWeisberg Ɏ1997ɏ KarrɎ1981ɏἬ ṿӣ֯ ☼ᾼ ֮

ᴷПиέ Ȳ ҏ ỴцᾈЀҠӣПѠᾎ ⱢɦἉ Ӣᾬ ֥╓ ᾎɧ

ɎBenthic Index of Biotic IntegrityȲB-IBIɏȴ 

Ἁ Ӣᾬ ֥╓ ᾎѿ╓ Ӣᾬᾼ ἤⱢ Ȳ ҏЛ֝ᾼ ỴᾈЀ

₤ȲẔד ПӢᾬ ἤц Ȳṳכ ᵂⱢױ ᴷṿӣȲӐᾎ ẁ ᴷׁש

ṅẔἬ П цӢᾬ ἤῶȴӦὑӐѠᾎ Ӧ ▲Ӣᾬ ᾼ ᾓẃ ֥

иȲ ∟ Ғ иṳиԝ ẃ Ӣ ₇ ᴷɎWeisberg et al.Ȳ1997ɏȴ֯

ҵБ Ϛṷצ ӣ֯ Ἁ Ӣᾬ ֮ ᴷϱᾼ ẂɎֽWeisberg et al.Ȳ

1997ȷVan Dolah et al.Ȳ1999ȷLlanso et al.Ȳ2002ȷAlden, et al.Ȳ2002ȷChristman, 

et al.Ȳ2003ɏȲ вῺדẃӼצ ṿӣП ẂɎ цשȲ2004ȷ Ȳ2004ȷ

Ȳ2004ȷ цשȲ2004ɏȴ֪ױȲӐѝᶦ ӣױ ᴷᾎȲ ѿѩ Ϡ

ӭ› Ỵҳ ∂ ∟Ȳ М ᾌ ПӢ ἤц Ȳṳ
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ӢᾬᾼӢ о ᶮ ủ ế֮ ᴯ ᾼ …ȲѿױᵂⱢ ỴӢ Џ ╟ᵂ

П ᴕṼ ȴ 

 

Ḋ Ѡᾎ 

Ϛȳ ▲֮ ц ▲  

ӐׁשṅⱢϠ ֢ Ể Ӣ ἤȲ֯ ȳ Ӱ ⁮ҖẒּט вҵ

Ẓ  Ὼ ҳ ᴩӢ ᾼ ▲ȲST1ⱢҖ ɎҢ ɏҵ ȳST2ⱢҖ

ɎҢ ɏв ȳST3Ɫ⁮ Ɏҿ ɏв ȳST4Ɫ⁮ Ɏҿ ɏҵ Ȳᴖ֯ ᴎ

⁄ ϟ Ȳֽ 1ɎaȳbȳcɏἬӱȴᵀӐװὑ Ӱ ᾼ ST3ȲӦὑ֮

ᶮϱᾼ֪ ᾎ ᴩ ▲ȴӦϱ П иέ֢ Ӣᾬ כ

иӁȳӢᾬדᴿἤиέцֵ ἤиέȴ  

 

ṅ֮שׁ .1 иӁ  
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Ɏaɏ ᴎ                         Ɏbɏׄӂ  

 

Ɏcɏ                         Ɏdɏ Ӱ  

ṅשׁ .2  

ϡȳ ֪І ▲ 

ɎϚɏ иέ 

Ӑׁשṅ ṅשׁ ᾼ Ȳ ᴩ иέȲ ▲ ӭҔ╗

ȳЏ ╟ ȴ 

ɎϡɏѬ циέ 

ⱢϠ ֢ ᾼѬ Ӣᾬᾼ ȲѬ ᾬצ▲ ἤ ӭȲ

ҔᵶѬ ȳѬ ȳ ȳ ⇔ȳ ȳpHȳ ⇔ȳ ⇔ȳ Ệ ɎSSɏ ȷ

цо ἤ ӭҔᵶȸBOD5ȳCODȳ ȳ ȳ ȳ ȴ Ѡה

иⱢ ᵂ и ∟ ₇Ệứὑ ⅍ԛᴩиέȴ ṿӣ ⇔

ȳ ⇔ ȳpH ȳ ᾿ ϤѬМ ứцּנ Ȳṳᵓӣ ’

и ц ◦ ₇ Ȳ ᴷҳ Ѭ Ɏֽῶ 1ɏȲ ѿ

֪Іᾼד ἤѿц ֯ӢᾬЛ֝ Ԉϯ  Ӣᾬדиᵉᾼ

ᶮȴ 
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ῶ 1. и ц ◦ ₇ Ɏ ’ ɏ

 

ϮȳӢᾬ֪І ▲ 

ɎϚɏӢᾬ ▲Ѡᾎ 

ӐׁשṅПӢᾬ ▲ᴞ ד2004 9ѣᴟ ד2005 7ѣ ›Ἇ ᴎ ȳׄ ӂ ȳ

ц Ӱ ҳ Ȳ ▲֢ ᾌ ϱП  ӢᾬиӁ ᶮȲẔ

МҔᵶ ϱ ᴟᵅ ϱᾼ ȳṙ ц ӢᾬП ▲Ȳṳᴷ ֢

Ἠ ѿ Ẕ ⇔ȴ ▲П ᴩȲ… ᴕ ᴄῶȲ ֯Є ›

Ἇ֢ Ȳ ứ ᾌ Ȳ Ẕ ᾬϱП  ӢᾬиӁ ᶮȲ Ӧ

ᴯ֣ᵅ ᴯѠ֣Ȳ Ϛ ֢Ӣᾬ ᾼ ȳҏ ᴯ ц  П Ȳṳὑ

ᾌ ϱМϯ֢ ᴯ ậ 10cm×10cmПѠ ЄЊ Ԍ ӐȲ Ạ

ậȳ цᵐ Ȳ П Ӑ ֫ ⅍ ᵑẔ Ȳ ứ ϞṼ ֢

цצ ᵫСѿ ứɎΏ Ȳ1996ȷ Ȳ1999ȷ Ȳ2000ȷ Ȳ2001ɏȴҫӦ

ὁ П Ȳ ѿ ᾬ  ӢᾬПиᵉцᴷ ȴ 

ɎϡɏӢᾬדᴿἤцֵ ἤиέ 

Ɫ ẒẒ Ӣᾬ Пדᴿ⇔(Similarity)Ȳѿ Bray-Curtis IndexɎBray 

& Curtis 1957ɏדᴿ⇔… ᴩиέȲӐׁשṅֵ ἤиέṿӣ Shannon ὼ ⇔

╓ (Shannon diversity, Hô)ẃ ᴩиέɎLudwing and ReynoldsȲ1988ɏȴ 

ҳȳἉ Ӣᾬ ֥ἤ╓ ᾎ ᴷ Ὠ 

ӐׁשṅѿἉ Ӣᾬ ֥ἤ╓ ᾎɎBenthic Index of Biotic IntegrityȲB-IBIɏ

ẃ ᴩӢ ȴKӦὑӐׁשṅҳ  Ὼ ὑֵ Ὅ + Ἁ

Ṇ Ȳ֪ױ B-IBI ᴷῶ ֮и ɎHabitat Classɏ ֵ + Ṇ ɎPO 

sandɏȲῶ 2 ӱֵ + ᴷ ӭ ц и ȴ ӣ ›Ӈ ᴕӢᾬᾼ

ἤ ῶȲֽ ᴆ╬ἤ╓ ȳᴆ╬ἤ ⇔ ẁᵂⱢи ɎLlanso et al.Ȳ

2002ɏȴ 

Ṽϱ и Сѿ иȲ иᶙכ∟ ᴩ B-IBI и П ҒḖậӂ
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ᶁ ȲԛӦи ᵒ ᾭᾓȲ ᾭᾓПи ԝⱢҳ Ȳֽῶ 3ȴ 

ῶ 2. ֵ + ᴷ ӭц и Ɏ Ӕᴞ Llanso et al.Ȳ2002ɏ 

 

ῶ 3. B-IBI ᴷ ци Ɏ Ӕᴞ Llanso et al.Ȳ2002ɏ 

 

B-IBI  

Benthic Community 

Condition 
Habitat Class 

Ó3.5 Meets restoration goals A 

2.8-3.4 Marginal B 

2.1-2.7 Degraded C 

Ò2.0 Severely degraded D 

 

Ὠ 

Ϛȳ ֪І ▲ Ὠ 

ɎϚɏ ᴎ Ѭ ▲ Ὠ 

Ӑׁשṅ ד2004 9ѣᴟ ד2005 7ѣ ֯ ᴎ Ȳ Ỵϟ

ᴩѬ ▲П Ȳậ ⁮ҖẒּט вҵ Ѭ 1m ПῶѬȴ 

Ѭ ὨМ֢ ӂᶁ֯ 18.5-31.1ʕȲᴖѬ ֯ 23.5-32.5ʕ ӂ

ᶁ Ɫ28.2 ʕȴᴖ ѬП ⇔ӂᶁ Ɫ33.34Ȳױ Ϛ Ѭῶ ᾼ ⇔Юὑ33ă

ʲ37ăɎGeorgeếWilliamȲ1987ɏȲӂᶁ Ɫ35ăɎGarrisonȲ1993ɏȲ֢פּ

Ѭ ⇔ṳ Ὑ ȴᴟὑ Ѭ pH ֯ 7.13-7.70ȲẔӂᶁ Ɫ 7.73ȲϚ

Ѭᾼ ⇔ᾼ Ɫ 7.5̡ 8.5П ɎᴂȳὭȲ1997ɏȲӂᶁ Ɫפּ 7.8ɎGarrisonȲ

1993ɏȴЛ Ȳ֯ Ѭῶ ᾼѬ МȲ ⇔ᾼ ȲЄּ֯פ

8.5ҿҢɎGarrisonȲ1993ɏȴ Ѭ ⇔֯ 48.2-54.3 Ȳ ᾼ оṳЛЄȴ

COD ֯ 52.1-110.2(mg/L)П Ȳ Ỵᴯ Ὑצ П ȴ

BOD ֯ 1.5-3.1 (mg/L) Ȳӂᶁ Ɫ 1.64ȴ Ѭᾼ Ɫ 5.24-8.45 (mg/L) Ȳ

ᵀ ῺѬῶ ᾼ ȲẔ Ɫפּ 7.5 mg/lɎGarrisonȲ1993ɏҿҢȴ

ӦὑӐׁשṅМἬ ᾼѬ ὑ Ѭῶ ᾼῶ ѬȲ֪ Ẕױ צ ᾼ
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֣ȴ 

Ỵ Ѭ П ц и֮ П צ Ȳɲ ╥ắẞ вц ›

Ѭ П ὍȲṳắ ᴄП Ȳṿ ᾃϤПѬ ὑỴ Ἤ Ȳױҵ

SSṳЛ╥− Ȳ ST3צ П ╥Ӧὑ в צ ȴᴖ вП

Ẕ ȳṸ цӔ Ϸצ ᶮȴױҵӦ иӁ ᾓҠѿϠ

Ȳ ȳṸ цӔ ПиӁЄֵѿ Ὼ › П Ɫ ȴӦῶ

Ϛ ’ и ц ◦ ₇ Ҡѿ Ȳ͂Ӑ П ὑӧ

₇ ȴ 

Ɏϡɏׄӂ Ѭ ▲ Ὠ 

Ӑׁשṅ ד2004 9ѣᴟ ד2005 7ѣ ֯ׄӂ Ȳҳ ᴩѬ

▲П Ȳậ ⁮ҖẒּט вҵ ПѬ 1m ПῶѬȴ 

Ѭ ὨМ֢ ӂᶁ֯ 19.5-35.3ʕȲᴖѬ ֯ 24.2-34.1ʕ ȴ

ᴖ ѬП ⇔ӂᶁ Ɫ 33.51Ȳ֢ Ѭ ⇔ṳ Ὑ ȴᴟὑ Ѭ pH ֯

7.31-7.54ȴ Ѭ ⇔֯ 47.2-52.1 Ȳ ᾼ оṳЛЄȴ COD ֯

77.1-914.2 (mg/L)П Ȳ Ỵᴯ Ὑצ П ȴBOD ֯

1.2-9.42(mg/L) Ȳ Ỵᴯ Ὑצ П ȴ ֯ 5.21-8.41 

(mg/L)ȴ 

⁮Җ иПѬ ȲӦ ₇П ⇔Ҡѿ Ȳױ Єצ Ѭᾃ

ϤȲ֪ױắẞ ᾬ ᾼ ȴ ₇ἬиέП CODȳBOD ד Ȳ֪ױҠ

῀Б ắẞᴆ╬ȲҫҵҠѿ П ד⇔ Ȳ צ ֵ ᾬ ☼ ὑ

Ȳױ דכ Єᾼ ȴ A ц pHᾼ ⇔ Ҡ ῀Ѭ ᵧ о

Ȳױҵ ⇔ ᵅП ֪ ╥ắẞ ᾬᵮןП ὨȲӦ Ꞌ ếᾭ

ὙѬ Мԏ֥ᵂӣὒ ȲӦϱԝ֢╓ Ҡѿ ╗ᾼ ứױ צ ᾃϤП

Ȳắẞ ᾼᵮןᴖד ᾼӢ ϩȴӦ Ҡѿ ῀ȲϝѣԌ ủắẞ҉

Ṝѡ ᾼ Ȳ ᾃϤП ᵮן∟Ȳ Ӣד Є ᾼ ц ᾼ pH

ȲϷ֪ױḂ и ứᾼ Ѭ ױȲӦὑכ Ѭ П ц ӻ ҉иȲ’

צ ứᾼӢ  ԈцӢ ϩȴяẔѿ ֮ ױ ỴӢ ЄȲӦὑ

Ὼ ֮Ȳ֪ױ ᴖ йȲẔӢ ắẞ Ѐц ᾃϤПѬ

ד Ȳ֪ױӇ Ḇ═ ѹ ᾼ ᴩиέȲѿϠ Ѐ ὑ֮ױП ȴӦ

ῶϚ ’ и ц ◦ ₇ Ҡѿ Ȳ͂Ӑ П ὑϛᴟ
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Ѷ Ѭ ȴ 

ɎϮɏ Ѭ ▲ Ὠ 

Ӑׁשṅ ד2004 9ѣᴟ ד2005 7ѣ ֯ Ȳҳ ᴩѬ

▲П Ȳậ ⁮ҖẒּט вҵ ПѬ 1m ПῶѬȴ 

Ѭ ὨМ֢ ӂᶁ֯ 19.2-35.2ʕȲᴖѬ ֯ 24.2-34.2ʕ Ȳ

ױ ᾼ Ѭ Ɫ ᾼ ѬἬ ȴᴖ ѬП ⇔ӂᶁ Ɫ 33.13Ȳ ỴПҢ

⇔ ȴᴟὑ Ѭ pH ֯ 7.16-8.44ȴ Ѭ ⇔֯ 43.1-52.1 Ȳ ᾼ

оṳЛЄȴ COD ֯ 61.4-77.2 (mg/L)П Ȳ֢ Ὑ П ȴBOD

֯ 0.8-2.8 (mg/L) ȴ Ѭᾼ Юὑ 5.19~6.51 (mg/L)Ꞌᵧ ếᾭ ȴҫҵ

Ҡѿ П ד⇔ Ȳ צ ֵ ᾬ ☼ ὑױȴ A

и ҵֵ ᶁד ᵅȴױҵ ⇔ Ẕ҃ Ɫ ȴ 

֝Ẕ҃ ȲϥѣԌ ủắẞ҉Ṝѡ ᾼ Ȳ ᾬ ᵮן∟Ȳ

Ӣד Є ᾼ ц ᾼ pH ȲӦὑױ Ѭ П ц ӻ ҉иȲ’

צ ứᾼӢ  ԈцӢ ϩȴӦῶϚ ’ и ц ◦ ₇ Ҡ

ѿ ῀ȲӐ П ὑӧ ᴟϛ ₇ ȴ 

Ɏҳɏ Ӱ Ѭ ▲ Ὠ 

Ӑׁשṅ ד2004 9ѣᴟ ד2005 7ѣ ֯ Ӱ Ȳҳ ᴩѬ

▲П Ȳậ ⁮ҖẒּט вҵ ПѬ 1m ПῶѬȴ 

Ѭ ὨМ֢ ӂᶁ֯ 16.8-33.5ʕȲᴖѬ ֯ 17.3-32.8ʕ ȴ

ᴖ ѬП ⇔ӂᶁ Ɫ 33.8Ȳ֢ Ѭ ⇔ṳ Ὑ ȴᴟὑ Ѭ pH ֯

6.77-7.94ȴ Ѭ ⇔֯ 47.1-51.8 Ȳ ᾼ оṳЛЄȴ COD ֯

78.1-100.2 (mg/L)П Ȳ Ỵᴯ Ὑ П ȴBOD ֯1.2-2.5 

(mg/L) ȴ Ѭᾼ Ɫפּ 7.18-8.92 (mg/L) ȴ ₇ἬиέП COD Ȳ

ҫҵҠѿ П ⇔ṳЛ Ȳ צ и ᾬ ☼ ὑױȴ A

ц pHᾼ ⇔Л ᾼ ᶮȲҠ῀Ѭ ’═Ӕ ȴӦῶϚ ’ и ц

◦ ₇ Ҡѿ ῀ȲӐ П ὑӧ ₇ ȴ 

ϡȳӢᾬ֪І ▲ Ὠ 

ɎϚɏ ᴎ  

Ɏ2003ɏ֯ ᴎ ᴩϚד ▲∟ȲԚּנ ẞ ᴎ ᾼ  Ӣᾬ Ԛ

ҠиⱢ 6  37 ȲẔМ  ᾬצ 4  ד14ּ 27 ȷ  ᾬצ 2  ד2ּ 10 ȴ
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ᴖӐׁשṅ ד2004 9ѣᴟ ד2005 7ѣ ֯ ᴎ Ȳ ▲ Ὠ ӱȲ 

ᾬԚּנ ẞ 2  ד10ּ 20 ȷ  ᾬצ 1  ד1ּ 1 ȲẔМȲ  ᾬắ

ủ ֪ ϫиὙ Ȳ Ҕ╗Ɏ1ɏ ᾬ ᾼ ɎMuricidaeɏᾼדּ Thais 

clavigeraȷ ɎPatellidaeɏᾼדּ Cellana toreumaȳCellana grataȷ‌ דּ

ɎAcmaeidaeɏᾼ Notoacmea schrenckiiȳPatelloida straitaȳPatelloida pygmaeaȳ

Collisella heroldiȷӞ ɎLittorinidaeɏᾼדּ Granulilittorina exiguaȳ

Granulilittorina millegranaȳLittoraria undulataȳNodilittorina pyramidalisȳ דּ

ɎNeritidaeɏᾼ Nerita albicillaȳNerita undataȷ ɎMytilidaeɏᾼדּ Mytilus 

edulisȷḶ ɎOstreidaeɏᾼדּ Saccostrea mordaxȳCrassostrea gigas 16 ȲɎ2ɏ

ῒ ᾬ ᾼЊ ɎChthamalidaeɏᾼדּ Balanus amphitriteȳChthamalus 

pilsbryiȷ ɎTetraclitidaeɏᾼדּ Tetraclita squamosaȷ ɎLigiidaeɏדּ

ᾼ Ligia exotica 4 ȴ  ᾬ иɎ1ɏ ᾬ ᾼ ɎEnteromorpha 

proliferaɏȴ 

Ɏϡɏׄӂ  

Ӑׁשṅ ד2003 7ѣ 15ѡц 16ѡ֯ׄӂ Ȳ ▲ Ὠ ӱȲ 

ᾬԚּנ ẞ 2  ד6ּ 12 ȷ  ᾬצ 2  ד2ּ 2 Ȳ Ҕ╗ȲɎ1ɏ

ᾬ ᾼ ɎPatellidaeɏᾼדּ Cellana toreumaȷ ɎNeritidaeɏᾼדּ Nerita 

chamaeleonȳNerita balteataȷӞ ɎLittorinidaeɏᾼדּ Granulilittorina exiguaȳ

Littoraria scabraȳGranulilittorina millegranaȳNodilittorina pyramidalisȳLittoraria 

undulataȳTectarius coronatusȳEchininus cumingii f. spinulosusȷ ɎMuricidaeɏדּ

ᾼ Thais clavigeraȷḶ ɎOstreidaeɏᾼדּ Crassostrea gigasȲɎ2ɏ ῒ ᾬ 

ᾼЊ ɎChthamalidaeɏᾼדּ Balanus amphitriteȳChthamalus pilsbryiȴ 

ᾬ иɎ1ɏ ᾬ ᾼ ɎEenteromorpha intestinalesɏȲɎ2ɏּמ ᾬ 

ᾼ ɎCentroceras clavulatumɏȴ 

ɎϮɏ  

Ӑׁשṅ ד2004 9ѣᴟ ד2005 7ѣ ֯ Ȳ ▲ Ὠ ӱȲ

  ᾬԚּנ ẞ 2  ד5ּ 16 ȷ  ᾬצ 1  ד1ּ 1 Ȳ Ҕ╗ȲɎ1ɏ

ᾬ ᾼ ɎPatellidaeɏᾼדּ Cellana toreumaȳNerita chamaeleonȳNerita 

balteataȷӞ ɎLittorinidaeɏᾼדּ Granulilittorina exiguaȳLittoraria scabraȳ

Granulilittorina millegranaȳNodilittorina pyramidalisȳLittoraria undulataȳTectarius 
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coronatusȳEchininus cumingii f. luchuanaȳEchininus cumingii f. spinulosusȷ

ɎMytilidaeɏᾼדּ Mytilus edulisȷḶ ɎOstreidaeɏᾼדּ Crassostrea gigasȳ

Saccostrea kegakiȲɎ2ɏ ῒ ᾬ ᾼЊ ɎChthamalidaeɏBalanus amphitriteȳדּ

Chthamalus pilsbryiȴ  ᾬ иɎ1ɏ ᾬ ᾼ ɎEenteromorpha 

intestinalesɏȴ 

Ɏҳɏ Ӱ  

Ӑׁשṅ ד2004 9ѣᴟ ד2005 7ѣ ֯ Ӱ Ȳ ▲ Ὠ ӱȲ

  ᾬԚּנ ẞ 2   9 דּ 21 Ȳ Ҕ╗ȲɎ1ɏ ᾬ ᾼ‌ דּ

ɎAcmaeidaeɏᾼ Patelloida pygmaeaȳPatelloida straitaȳNotoacmea schrenckiiȷ

ɎPatellidaeɏᾼדּ Cellana toreumaȷӞ ɎLittorinidaeɏᾼדּ Granulilittorina 

exiguaȳGranulilittorina millegranaȳNodilittorina pyramidalisȳLittoraria undulataȷ

ɎMytilidaeɏᾼדּ Mytilus edulisȷḶ ɎOstreidaeɏᾼדּ Crassostrea gigasȳ

Saccostrea mordaxȲɎ2ɏ ῒ ᾬ Ӱ ɎChitonidaeɏᾼדּ Rhyssoplax komaianaȷ

ɎLigiidaeɏᾼדּ Ligia exoticaȷЊ ɎChthamalidaeɏᾼדּ Balanus 

amphitriteȳChthamalus pilsbryiȳChthamalus challengeriȷ ɎTetraclitidaeɏדּ

ᾼ Tetraclitela chinensisȳTetraclita formosanaȳTetraclita squamosaȴ 

Ϯȳדᴿἤиέ Ӣᾬֵ ἤиέ Ὠ 

Ɫ Ẓד Џ ╟ ›∟Ȳ֢ ֢   Ӣᾬ Ὲ иᵉПדᴿ

ἤȲѿ Bray-Curtis IndexиέȲ Ὠֽῶ 4~ῶ 7 3~ 6Ἤӱȴ Ӱ ֢

ᾼדᴿ⇔Юὑ 12.4~70.7%П Ȳ ֢ ᾼדᴿ⇔Юὑ

16.4~70.7%П Ȳׄӂ ֢ ᾼדᴿ⇔Юὑ 0~86.8%П Ȳ ᴎ ֢

ᾼדᴿ⇔Юὑ 28.7~75.6%П Ȳ ὑ 70̟ ѿϱῶӱӢᾬ иᵉ

ᾼϚ ἤȴẔМȲׄӂ ֢ ╓ᴿἤד ד ὑẔ҃ ẃᾼᵅȲ ֪

ⱢӐׁשṅ в П ᾌ ȲӢᾬᾼ Ϸ юȲῈ ᾼדᴿἤắẞϠЏ

╟ᵂᾼ ȴ 
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ῶ 4. Ӱ ֢   Ӣᾬᵅȳ ᴯדᴿἤ 

ST1ϯ ST1М ST1ϱ ST2ϯ ST2М ST2ϱ ST3ϯ ST3М ST3ϱ ST4ϯ ST4М ST4ϱ

ST1ϯ 1

ST1М 32.4 1

ST1ϱ 34.8 12.4 1

ST2ϯ 31.4 52.7 56.4 1

ST2М 53.1 65.7 69.5 35.5 1

ST2ϱ 38.6 23.5 26.3 48.4 56.7 1

ST3ϯ 36.9 19.7 12.8 57.6 70.6 30.4 1

ST3М 36.9 19.7 12.8 57.6 70.6 30.4 0.0 1

ST3ϱ 36.9 19.7 12.8 57.6 70.6 30.4 0.0 0.0 1

ST4ϯ 51.5 66.3 69.4 30.5 40.9 53.7 70.7 70.7 70.7 1

ST4М 49.4 61.9 65.6 33.8 28.0 51.4 66.1 66.1 66.1 33.1 1

ST4ϱ 27.2 19.3 21.8 44.6 59.4 25.2 24.0 24.0 24.0 56.7 54.6 1  

 

3. Ӱ ֢   Ӣᾬᵅȳ ᴯדᴿἤ  

 

ῶ 5. ֢   Ӣᾬᵅȳ ᴯדᴿἤ 

ST1ϯ ST1М ST1ϱ ST2ϯ ST2М ST2ϱ ST3ϯ ST3М ST3ϱ ST4ϯ ST4М ST4ϱ

ST1ϯ 1

ST1М 57.0 1

ST1ϱ 43.3 17.6 1

ST2ϯ 60.2 44.6 55.9 1

ST2М 53.4 33.9 61.2 64.6 1

ST2ϱ 26.6 16.4 64.4 41.6 43.5 1

ST3ϯ 69.5 63.3 35.5 62.7 47.4 21.3 1

ST3М 68.0 71.4 37.8 62.9 46.4 32.8 68.9 1

ST3ϱ 56.7 23.7 55.6 61.8 56.8 42.4 62.6 42.5 1

ST4ϯ 66.1 61.9 48.5 60.6 51.4 39.2 63.0 72.2 55.3 1

ST4М 62.0 65.1 37.8 63.6 42.0 29.6 70.5 71.0 51.6 73.1 1

ST4ϱ 40.9 46.1 55.5 47.0 49.0 49.2 40.3 51.6 45.2 57.1 42.3 1  

 

4. ֢   Ӣᾬᵅȳ ᴯדᴿἤ  
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ῶ 6. ׄӂ ֢   Ӣᾬᵅȳ ᴯדᴿἤ 

ST1ϯ ST1М ST1ϱ ST2ϯ ST2М ST2ϱ ST3ϯ ST3М ST3ϱ ST4ϯ ST4М ST4ϱ

ST1ϯ 1

ST1М 11.5 1

ST1ϱ 14.8 55.2 1

ST2ϯ 86.8 0.0 0.0 1

ST2М 17.8 17.2 44.8 0.0 1

ST2ϱ 17.7 34.2 65.3 0.0 68.1 1

ST3ϯ 0.0 0.0 0.0 5.5 0.0 12.6 1

ST3М 18.6 18.4 35.0 8.4 53.7 56.4 11.1 1

ST3ϱ 17.3 30.9 65.8 0.0 56.4 59.2 0.0 44.9 1

ST4ϯ 17.5 59.7 62.2 0.0 34.0 42.0 0.0 27.6 42.4 1

ST4М 35.1 33.8 48.0 24.9 27.2 46.6 11.7 53.2 37.4 41.2 1

ST4ϱ 16.0 44.4 60.3 0.0 65.3 82.2 13.2 50.1 51.3 49.6 49.1 1  

 

5. ׄӂ ֢   Ӣᾬᵅȳ ᴯדᴿἤ  

 

ῶ 7. ᴎ ֢   Ӣᾬᵅȳ ᴯדᴿἤ 

ST1ϯ ST1М ST1ϱ ST2ϯ ST2М ST2ϱ ST3ϯ ST3М ST3ϱ ST4ϯ ST4М ST4ϱ ST5ϯ ST5М ST5ϱ ST6ϯ ST6М ST6ϱ ST7ϯ ST7М ST7ϱ ST8ϯ ST8М ST8ϱ ST9ϯ ST9М ST9ϱ

ST1 1

ST1 54.1 1

ST1 44.6 78.3 1

ST2 62.9 67.7 61.3 1

ST2 43.1 63.3 65.9 59.2 1

ST2 34.2 45.9 54.9 36.1 44.1 1

ST3 59.2 43.2 39.3 59.4 44.0 39.0 1

ST3 60.6 73.5 68.7 76.0 57.7 47.8 57.5 1

ST3 56.8 60.6 64.8 62.8 48.5 48.6 36.5 70.8 1

ST4 52.6 62.9 53.5 69.0 47.8 31.6 40.6 64.9 53.6 1

ST4 55.8 77.1 65.4 71.4 63.7 38.5 46.0 61.6 53.3 67.6 1

ST4 43.6 64.1 73.6 50.4 69.2 50.4 35.4 50.7 52.9 37.4 59.5 1

ST5 54.6 52.2 38.6 45.8 39.5 42.1 43.5 47.1 34.0 54.2 53.2 37.7 1

ST5 28.7 52.1 39.7 46.8 54.2 45.4 34.8 48.4 31.7 47.5 53.3 32.4 56.7 1

ST5 34.1 48.9 39.4 56.0 64.3 45.9 47.6 47.3 31.6 43.6 55.1 40.7 42.3 72.1 1

ST6 53.4 56.0 39.0 51.7 40.4 30.2 40.7 51.0 36.0 62.0 53.9 29.9 66.5 53.2 46.1 1

ST6 46.6 62.9 47.7 60.4 50.8 34.7 34.8 54.0 45.5 60.6 60.8 37.9 57.3 60.5 52.9 69.1 1

ST6 49.7 55.3 47.6 56.7 63.6 42.4 47.5 51.1 42.7 42.1 57.4 47.8 46.3 45.3 62.8 48.8 61.3 1

ST7 66.2 63.0 47.6 71.1 47.0 32.0 52.5 61.3 48.1 57.9 62.2 44.5 65.9 51.2 49.4 65.2 64.8 54.6 1

ST7 45.9 68.4 53.4 59.8 52.3 34.5 34.0 60.4 51.9 60.9 59.7 44.1 49.4 54.2 50.7 60.1 75.5 55.7 59.8 1

ST7 45.7 63.2 69.0 60.9 56.2 58.6 40.1 69.2 62.9 49.6 56.0 54.8 40.2 45.5 52.8 46.3 56.8 65.5 53.3 58.3 1

ST8 75.6 49.4 47.3 57.5 42.5 47.4 57.8 64.7 56.5 53.7 46.5 46.4 62.4 34.6 38.3 54.6 39.5 43.7 60.3 41.8 49.3 1

ST8 54.2 72.3 72.1 70.5 61.0 49.7 51.9 84.6 75.7 61.4 60.9 56.1 46.3 45.9 46.9 46.4 50.8 51.3 56.1 61.2 67.7 60.5 1

ST8 39.9 45.5 47.3 39.4 34.0 59.2 40.1 49.0 59.5 36.5 39.8 42.4 36.7 34.9 41.1 31.2 34.4 42.2 35.2 33.3 58.3 50.0 50.6 1

ST9 50.5 51.4 54.5 54.2 40.7 58.0 58.6 69.2 64.3 42.8 42.9 38.0 46.1 41.9 42.0 42.1 45.2 39.7 41.3 44.6 57.9 60.5 66.1 62.4 1

ST9 38.9 57.1 56.1 51.0 50.4 39.5 33.7 60.3 55.9 57.7 50.4 49.5 43.6 47.2 43.3 50.6 55.5 41.6 49.5 61.5 56.8 44.5 67.1 41.9 47.0 1

ST9 32.0 54.0 51.5 47.1 43.4 50.5 44.2 57.1 43.0 45.7 48.1 34.4 38.8 46.8 51.3 35.4 38.9 47.5 38.4 35.1 61.6 39.9 53.9 67.4 54.4 43.0 1  
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6. ᴎ ֢   Ӣᾬᵅȳ ᴯדᴿἤ  

ҳȳӢᾬֵ ἤиέ Ὠ 

֢ Пֵ ἤ╓ о ֽ 7~ 10 Ἤӱȴ ὼ ⇔╓ (Shannon 

diversity, Hô)П Ὠ ֢ ӼצЛ֝П Ȳ Є ӱ צ ᾼ

ҏ ȲӼῶӱ ẓֵצ ἤȲẔМȲ Ӱ Ẕ Юὑ 0~2.3 Ȳ

ᵅ ҏ ֯ ϮȲϞắẞ ᾎậ Ἤ ȲẔ Ϸד юȷ Ẕ

Юὑ 1.08~2.19 ȷׄӂ Ẕ Юὑ 0.76~1.78 ȷ ᴎ Ẕ Юὑ

0.33~2.61 ȲӦиέ Ὠ ӱȲҳ ѿׄӂ ȳ Ӱ Ԍ ֵ

ἤ╓ ᵅȴ 
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7. Ӱ ֢   Ӣᾬֵ ἤ╓  
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8. ֢   Ӣᾬֵ ἤ╓  
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0
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H
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9. ׄӂ ֢   Ӣᾬֵ ἤ╓  
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H
'

 

10. ᴎ ֢   Ӣᾬֵ ἤ╓  

ХȳἉ Ӣᾬ ֥ἤ╓ ᾎ ᴷ Ὠ 

ӦἉ Ӣᾬ ֥ἤ╓ ה П Ὠ ᴎȳ Ӱȳ Є и

֯Marginal~ DegradedП Ȳ ὑ ϡȳϮ П Ȳ ═ йᾃ Ȳᴖׄ

ӂ ⁄ ᴩϚ ἤП’Ṏ Ȳֽ 11ȴӦῶ 8 М ᾼѩ Ȳ ӱׄӂ

ҏ ᾼ Ȳֵ юȴѿὼ ⇔╓ ȳᶁл⇔╓ ц ⇔╓ ѩ Ȳ

ׄӂ ц ᴎ Ӣ ṾȲᴖ Ӣ ȴӦῈ иᵉדᴿἤ╓ ӱȲ

ᴎ Ὲ Пדᴿἤ Ȳ֝ ѿῈ иᵉᶁ ἤ ӱȲӼѿ ᴎ Ὲ

П ἤ ᵅȲᴖѿ ȴ 
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Ɏaɏ ᴎ                         Ɏbɏׄӂ  

 

 

Ɏcɏ                         Ɏdɏ Ӱ  

11. BIBI Ὠ  
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ῶ 8. ҳ ֥ έῶ 

иέ ӭ ᴎ  ׄӂ   Ӱ  

Ѭ и

έ 
ӧ  ϛᴟѶ  ӧᴟϛ  ӧ  

 7~17 5~21 0~7 2~11 

Ӣᾬֵ ἤ

ᶡ ⇔╓  
0.33~2.61 0.76~1.78 1.08~2.19 0~2.3 

Ὲ иᵉד

ᴿἤ 
ᴿἤד  ᴿἤᵅד ᴿἤᵅד ᴿἤᵅד 

Ὲ иᵉᶁ

ἤ 

CV of CZʦ0.78 

CV of PSʦ0.86 

ἤᵅ 

CV of CZʦ0.56 

CV of PSʦ0.75 

ἤᵅ 

CV of CZʦ1.59 

CV of PSʦ1.68 

ἤ  

CV of CZʦ1.16 

CV of PSʦ1.32 

ἤ  

B-IBI

ᴷ 

Marginal~ 

Severely 

degraded  

Marginal~ 

Severely 

degraded 

Marginal~ 

Severely degraded 

Marginal~ 

Severely 

degraded 

 

 

ҟү ᾼ ỴṮ Џ Є ѿἹ ᾌ Ἠ Ỵ ᾬⱢѻȲT

ὑ ד ѣϯ Ỵ ᾬϱἬ  ᾼӢᾬ Ȳ цẔ ṷ ᾬ ᾼ

…Ȳѿц ᾬ ᾼ ỴӢᾬᾼ Ȳ ṳӑצыֵד ᾼׁשṅȴ

(2001)╓ҏϚ ᾼ ắẔ ֪Іᾼ  ᴖ Ϛ█כ Ӣᾬ

ϱᾼ  Ȳ ᵑ ҅ῶ ᾼ Ὲ Ȳ Ϛ ᾼӢᾬ ―ҠᵂⱢ

ἨӢ Ṇᾼ╓ Ӣᾬȴ  ӢᾬɎsessile organismsɏ ╥╓Ϛ ֯ѬМᾼ

∟Ȳ ֯ ᾼ   Ȳ֝ Ḃ ҵ ₤ ȲṳỆứὑ Лԛ Ȳ

᾿ẞײϺᾼӢᾬȴ  Ӣᾬᾼ ֵȲ᷊ Ӣ ῏ṔᴥᾼЄ₤ ╥ Ỵ

ᾼ  ӢᾬПϚȷᴖ ◦ᾼ ᾬМȲ ᾼ ȳѬ ᴟ

ᾼ ȳḶ ȳ ṙц ╥ ὑ ṓᾼ  Ӣᾬ ȴ  Ӣᾬ֯Ệ

ὑ ∟ȲӦὑ  Ệ ὑ ᴖЛԛ Ȳ֪ױ  ӢᾬӢ ᾼ

ᾼиᵉ Ӣᾬ ἤȲ Ҡѿч ҏ ֮ ᾼᾭᾓȲᴖ Ɫ Ỵ ᾼӢ

╓ ȴἬѿ  Ӣᾬᾼ ᾼиᵉ╥ Ḃ ᴷᾼ ╓ ПϚȴ 
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ᴖȲ в ὑ  Ӣᾬᾼד ‍ṅЬשׁ צ ȲЄ   Ӣᾬᾼ

иᵉ Ɫ ᴷᾼ ȴ Ϣ(1999) ү Җ ᾘỴ  Ӣᾬ

ᾼ ᴩ ▲Ȳ֝ ứ ᾼᾬ ᵂⱢ╓ ӢᾬȲ ṷ╓

ᾬ ѬМ֢   ᵶ ᾼ …ȴᵀ ὑᾘỴ  Ӣᾬ Џ ╟ᵂȲἨ╥

Џ ᾼד иέȲ⁄ӑדצ ᾼׁשṅ ȴד ὑ ҵ ὑ Ỵ ᾬ  

Ӣᾬ ᾼ …ᾼׁשṅȲϷ‍ צ Ȳᵀ ὑ  Ӣᾬᾼ  ạ Ѭ☼

ᾼ …Ȳ ҵБצ иᾼד ṅȴAbelson and Denny (1997)שׁ ☼ ◦

Ӣᾬᾼ  ạȲ ҏϮ Ҡ ᾼ ȸ1. ☼ᾼѠ֣ȳ☼ ᵂӣᾼḂ Ȳ

  ἤᾼ ◦ӢᾬᴖṕȲ Ẕ  כ ᾼ   ȳ ₤

ᾼḂ ȳѿц ẞ  ᾬᾼ ȷ2. ὑ ẓ ᾄ ϩᾼ  ӢᾬȲ

☼ᾼ оҠ ẁ  ᾼ Ȳᴖ Ẕѻ Ḃ Ӣ♄ᶮ ȲӦ  כ

ȷ3. ☼ᾼᵂӣ Ḃ ᾼ оȲᴖ Ӣᾬᾼ  Ȳֽ ☼МἬ

ẃᾼо ᾬ ȲḚכ ᾬἨ ᾼֵ Ȳԏ ᾼ ȴⱢ ☼

  Ӣᾬᾼ Ȳứ   ϱᾼӢᾬ Ȳ Ҡч ҏ ֮ ☼

ᾭᾓ   Ӣᾬ  ạ ᾼ …(Eckman 1983, Mullineaux 1988, Mullineaux 

and Butman 1990)ȷױҵȲҠ  ᾼ ἤȲϷ   Ӣᾬᾼ

(Eckman 1990)ȲἨ╥ ☼ᾭᾓ כ Ȳה ѿ   Ӣᾬᾼ ᵉ

  (Gross et al. 1992)ȴ 

LarryɎ1998ɏ ╓ҏ ᴷᾼѠᾎדצ ֵȴ ҟ ҵ Ỵ

ᴷᾼЏᵂБ Ϡ ϫדѿϱȲяẔ ҵֵ ∂ ֯ӭ ӢᾬɎ target 

speciesɏȳֵ ἤɎspecies diversityɏȳ Ɏspecies dominanceɏȳ ἤᴆ╬

Ɏpollution-sensitive speciesɏȳֹוắἤᴆ╬ Ɏpollution-tolerant speciesɏᾼҏ

ɎVan Dolah et al.Ȳ1999ɏȴ֯Ӣᾬ╓ ᾼ ѠᾎϱȲӭ›֯ ҵБ צ

МП ᴷ╓ ȲҠ иⱢứἤ иέцứה иέȲẔМứἤᾼה иѻ

╥ᴕ Ӣᾬ ἤцӢ ἤиέȷᴖứ и⁄צ ֮ ֥⇔ ᾎɎHabitat 

Evaluation ProcedurȲHEPɏȲױ ה Ӣᾬ ἤ ᵂѻ Ȳ ԈᵂṼ Ȳ

ᵓӣה ֪ІɎֽѬ ȳѬ ɏцἬ ▲ПӢᾬ ҏ ֮ ֥֮╓

͍͂̓ɎHabitat Suitability IndexɏɎ ц Ȳ2004ɏȴ 

ҫҵứ ѠᾎМȲ Ὼ⁄ ϠѿἉ Ӣᾬ Ɫ ᾼ ᴷᶾ ц ӣ╓

ɎEngle et al.Ȳ1994ȷEngle and SummersȲ1999ȷWeisberg et al.Ȳ1997ȷVan Dolah 



 61 

et al.Ȳ1999ɏȴẔМѿWeisberg Ɏ1997ɏἬ ПἉ Ӣᾬ ֥╓ ᾎȲBenthic 

Index of Biotic IntegrityȲB-IBIɏȲד ֮ᶙ Ȳṳ ẁׁשṅҏЛ֝ᾼ ỴᾈЀ

₤ȲẔἬ П цӢᾬ ἤῶȴ֝ Б Ϛṷצ ӣ֯ Ἁ Ӣᾬ

֮ ᴷϱכғᾼ ẂɎֽWeisberg et al.Ȳ1997ȷVan Dolah et al.Ȳ1999ȷLlanso et 

al.Ȳ2002ɏȲ вӼצ ṿӣП ẂɎ цשȲ2004ȷ Ȳ2004ȷ Ȳ2004ȷ

цשȲ2004ɏȴ 

ӦӐׁשṅ Ὠ ӱȲ+ ᾼ Ȳ֪   טּֽ╟ ȳṮᾌ ȳ Ὼ

о ɎẂֽȸ Ἱ ᾌ ɏᶁ цḂ ἤᴖ Ӣᾬ Ȳ

ȲДױ֪ ɎdisturbanceɏἨ ╥ᴞ ꜜ ᾼ Ȳһ ᾼӂ

ᾭ Ȳ ᵑ╥ϢⱢᾼД Ȳֽ ȳᴆ╬ȳ ȳ∂ ȴД ᾼ Ὠ ṿ

ᾼ ӢῈ ɎgapsɏȲᴖ ẁ∟ ῏Ϛ Ϥ–ᾼ ȴֽ∟ ῏ṳ‍ ẃ

ᾼᾬ Ȳᴖ╥ ᾨϩḆ ᾼẔ҃ᾬ Ȳ⁄Ҡ ṿ ᾼ ὨⱢПḂ ɎΏȲ

1998ɏȴᴖӐׁשṅ ᴎȳ Ӱȳ ȳׄ ӂ ᵓӣἉ Ӣᾬ ֥╓ ᾎ(B-IBI)

ᾼ Ὠ ӱȲ֢ ֯ḕủᾼ ֮ ֯ A ᴟ D ᾼ ᴷ П Ȳ

Ӣ Ӧὑ ᾼḂ ᴖ Ӣ Ḃ Ȳ֪ױȲ֯ӑẃҠ (B-IBI) ӣὑ Ỵ

Џ ╟Џ›ȳМȳ∟ᾼ ϱȴ 

 

 

ӐׁשṅἭ דּ ṅשׁ NSC-95-2221-E-009-358ц ỗ

ẁׁשṅ Ȳṿ ṅשׁ ᵓᶙכȲ֯ױ ȴ 
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ᴕѝ  

Ώ ╢Ȳɦ ◦Ӣ ɧȲὙѝ ᶝῖԌצ еҨɎ1998ɏȴ 

Ώ ╢ Ȳɦү ṓ Юṙ (ϱ)ï ᾬɧȲү ע ᶝ

Ɏ1996ɏȴ 

☻Ὑ҂Ȳɦᴎ ӢᾬɧȲ ᴎӀӴѝоМїɎ1997ɏȴ 

ỴӢ ṎП ᾬᾼׁש ц ӣׁשṅʟѿ ᴎ ⁮ ỴⱢẂȲ Ѭ

ᶝɎ2002ɏȴ 

ṃ Ȳɦ ᾌ   ӢᾬП Ὲиᵉ Ѭ …Пׁשṅ. ðѿ ᴎ ⱢẂɧȲ

Ӵӻ Є ЁѤЏ ṅἬשׁ Ђ ѝɎ2003ɏȴ 

ὺȳὭὧᶪȳὭ ⁮Ȳɦᴫרּ Ỵ ᾬП ӢῴḔ ▲ɧȲ ủ

ґȲ 62 Ȳ 38-56 Ɏ2002ɏȴ 

ὡȳש ЧȲɦ Ỵ ПӢ Џᾎׁשṅ-І ϡ-  Ӣᾬ֯ Ỵ ᾼ

Ӣ ὨиέׁשṅɎNSC92-2211-E412-001ɏɧȲᴩ╜ דּ ỗ

Ɏ2004ɏȴ 

ὡȳ Ϛᴓȳש Чȳ╟ᵩ Ɏ2004ɏ  Ӣᾬ֯ Ỵ ᾼӢ Ὠиέ

ṅ-ѿׄӂשׁ ⱢẂȲ ϡϫгự ◦Џ שׁ ѝ ȴ 

ȳ Ϛᴓȳש Чȳ ṃ Ȳɦ ᾌ   ӢᾬП Ὲиᵉׁשṅðѿ ᴎ

ⱢẂɧȲ ◦Џ ґȲ 4 ẪȲ 1 Ȳ 45-69 Ɏ2004ɏȴ 

ϚᴓɎ2001ɏȲɦ Ỵ’ṎɧȲМ ЁѤѬᵓЏ ϟϫדד ѝ ȴ 

ϚᴓȲɦ ỴӢ ЏᾎП ӐׁשṅɎNSC 90-2611-E216-001ɏɧȲᴩ╜ דּ

ỗ Ɏ2002ɏȴ 

Ϛᴓȳש ЧȲɦ Ӣ Џᾎ ӣ ᵑП ɧȲ Ϛự ∂ שׁ ѝ

Ȳ 3ẪȲ 155-164 Ɏ2004ɏȴ 

Ϛᴓȳש Чȳ Ȳɦ ӣἉ Ӣᾬ ֥╓ ᾎ ᴷ Ỵ ᾼӢ Ὠ

ПׁשṅɧȲ2004 ϡϫгự ◦Џ שׁ ѝ Ȳ 543-550 Ɏ2004ɏȴ 

Ϛᴓȳש Чȳ ὙẕȲɦ ᴎ Ỵ ᾌ ПӢ ṅɧȲМשׁ▲ Ӗ ϡϫ

ҳự ◦Џ שׁ ѝ Ȳ 477-484 Ɏ2002ɏȴ 

ϚᴓȳḈ Ȳɦ Ỵ Ӣ ɧȲӥ ₨ӀѝоṶ Ȳ 214-250

Ɏ2005ɏȴ 

Ϛᴓȳ flפȲɦ Ỵ ᾬ  Ӣᾬ HEP ֮ ṅɧȲשׁה ϚựӢ Џ
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שׁ ѝ Ȳ 271-288 Ɏ2004ɏȴ 

Ϛᴓ ȲɦѬ Ӣ Џ ɧȲМ Є Ѭ Ӣ  ṅМїɎ2001ɏȴשׁ

Ṏ ȲɦὧҖṔ ӢᾬɧȲӻ ԏᶝὧҖṔ Ỵ ứ Ɏ1992ɏȴ 

Ṏ Ȳɦ ỴӢᾬ(Ϛ)ïү Ӣᾬ 700 (Ϛ)ɧȲ ҏᾪῂצ еҨ

Ɏ2001ɏȴ 

Ṏ Ȳɦ ỴӢᾬ(ϡ)ïү Ӣᾬ 700 (ϡ)ɧȲ ҏᾪῂצ еҨ

Ɏ2001ɏȴ 

ῆӅȲɦ ϱ  ӢᾬПׁשṅɧȲ ӴМЍЄ ◦ ṅἬשׁ Ђ ѝ

Ɏ1999ɏȴ 

„ὯȲɦ Ỵ ᾬ  Ӣᾬ HEP ֮ ṅ-ѿׄӂשׁה ⱢẂɧȲ Ӵӻ

Є ЁѤЏ ṅἬשׁ Ђ ѝȲ 16-22 Ɏ2005ɏȴ 

flפȲɦ Ỵ ᾬ  Ӣᾬ HEP ֮ ṅ-ѿשׁה ᴎ ⱢẂɧȲМ Є

ЁѤЏ ṅἬשׁ Ђ ѝȲ 20-28 Ɏ2005ɏȴ 

ῠȲɦ ὧҖṔ ɧȲ Ӵ ᾬ Ȳ233 Ɏ2000ɏȴ 

ȲӁ   ἤ ᾬП  ṅȲשׁ ӴМЍЄ ◦Ӣᾬׁשɮ4ɯ

ṅἬ Ђ ѝɎ1983ɏȴ 

ὙẕȲɦ ᴎ Ỵ ᾌ ПӢ ἤׁשṅɧȲМ Є ЁѤЏ ṅἬשׁ Ђ ѝ

Ɏ2003ɏȴ 

Ȳɦү ỴӢ Ӣ ϩц ɧȲЏ ґ ϫϮ Ɏ1993ɏȴ 

МṃẕȳУϱ ъȳ ӥ ╢ȳӥМ ᾙȳᴫ ᶳȲɦ Ҁ ᾬד

ᶮכ ӭ╓ ϢЏ ֮ ứњᾎɧȲ ỴЏ ѝ Ȳ 50 ẪȲ

1216-1220 Ɏ2003ɏȴ 

Ȳɦṙ ɎϚɏɧȲ ҏᾪῂצ еҨȲ200 Ɏ1999ɏȴ 

32.U.S Fish and Wildlife Service.  ɦ Habitat evaluation procedures 

(HEP)ɧ.Washington, D.C: Division of Ecological Service ESM 101-103(1980)ȵ 

Alden, R.W. III, D.M. Dauer, J.A. Ranasinghe, L.C. Scott, and R.J. Llansó.(2002). 

Statistical verification of the Chesapeake Bay Benthic Index of Biotic 

Integrity.Environmetrics 13:473-498 

Christman, C.S. and D. M. Dauer,. An Approach for Identifying the Causes of Benthic 

Degradation in Chesapeake Bay, Environmental Monitoring and Assessment, 
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ᴎӀ Ӣ ᾬ’ Ἁ ӢᾬדПῺᾓ 

 Чᵓ 

Ӵ ᴎ ṎЄ ӣּד Ṇ 

 

 

2002ц ד2005 ᴎӀ Ӣ ᾬ’ - Ѝ ֮Ἁ ᾬᾼ

ᾬ Ɫе҅ȳ ȳ ╓ếỮ ȳ Є ȳЊ ц ȴ Ѝ

֮Ἁ ӢᾬП ⇔ȳӢᾬ ȳҏ цֵ ἤ ᶁצὙ Пủ о

Ȳѹ ᾼЛ֝ᴖצ ȴ Ӣᾬ ֢֯ ₤Ἁ Мᵧ Ɫᵭ֥

ᾼ Ȳ ӱ֢ ֯Ἁ ᾼ ἤϚ ἤ ȲЄֵ

ᾬ ѻ ᾼ ֪ⱢἉ צ ᵶ ȳ Ḙц Ёᵶ ȳ о ϮЄ

ȴᾈ ᾼ цᴆ╬ȲῺ Бד20 ṿ Ѝ ֮ Ӣᾬ ᾼ ⇔ц

ᶁ ᾼ юȴ 
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›ṕ 

ᾘ ֮ ֮╥ ֵ ᾬᾼ ֮Ȳ֪Ɫắẞ ᴄ ȲḕщẒ

ᾼװ ᴄ ╥ᾼӢᾬᴖṕ׀Ӣױ֯ Ɫ ᾼӢ׀ ȴϚ ֯ ӂ

Ҡ צֵ ᾬ Ȳᴖצ ╥ ᾬ М ᾼ ẃ Ɏ ế

,994; Vymazal, 2003ɏȲ╝֯ Ỵ ֮ ҺṎЄ ᾼἉ ᾬɎBarens and Hanghes 

, 1999; Coleman and Hendrix, 2000; Gopal et al., 2001ɏȲ֪ױ ֮Л ╥ ֵ

Ӄ ᾼ כ ἬȲϷᵮіϠЄ ᾼѬ ẃױ Ɏ , 1994ȷᴃ, 2000ɏ

ȲᶮכϚ Ɫᶙ ᾼ ֮Ӣ Ṇ ȴ 

Ἁ ᾬ֯ ֮ᾼ ᾬ МⱢѻ ᾼ Ȳ̓֯͂ Ӣ Ṇᾼ ☼ М

ᴾצ‍ ᾼ֮ ɎᴯPrater, 1981; Gopal et al., 2001ɏȲ Ϡ֯ ᾬ ϱ᷊

ᾼṔᴥПҵȲẔ♄ Ϸ ֮ᾼᾬ о Ӣᶶ ᴖ ᾼ ɎWilson, 1991

ɏȲẂֽ ֵ ᾬ ┤♂Ȳ ҒѬ☼ἨῈ Ἁᾇᾼ ȲṿἉᾇᵶ

ҒȲ֪ᴖḂ ϠἉ ȲϷ ֮Ẕ҃ ᾬц כ ᾼ

Ȳ֪ Ἁױ Ӣᾬ֯ ֮ ᾬ МϷ Ϡ ֮Ӣ ᾬ ᾼ ғ

Ɏ , 1990ɏȴҫϚѠ ӦὑἉ Ӣᾬ ἤ Ȳ ᾎᶶ ᾼ Ḃ ᴖ

Ȳױ ἤ ч╣ ֮ ᾼ Ȳṿױ ᾬכⱢ ᾼ

╓ ɎbioindicatorɏɎParker, 1975ȷѡӐ ◦Ầ , 1986ȷ , 1991ɏȴ 

Ѝ ֮ᴯὑ ᴎ Ỵ ȲⱢү ᴫ Єṍ ѿҖ Єᾼ Ɏ֮ ֮’

Џᵂỗ , 1994ɏȲ1996דὑ ☺Ӂ ᴩᾼ Ἦớ еּפ

МȲḆ ᴎ Ѝ ֮ԝϤὧṸѬ ’ ᾼϚ Ɏ☻ếᴶ, 1999ɏȲᴩ╜ ỗ

Ӽὑ ד2001 6ѣеᵫױ ֮Ɫ Ӣ ᾬ ᾼ (ЛҔᵶ צ Ѝ

Ȳ Ѭệᶃ цⅎ ᴆѬ ứ֮,ᴩ╜ ỗ , 2001)ȴ в ҟ

Ѝ ֮ᾼׁשṅȲ֯ Ӣ Ѡ ֽ а ὑ ṅɦשׁד1981

Ѝ Ἁ Ӣᾬ П …ɧȲ ▲ ⅎ Ѐѿ⁮ᴟ ᴎ ЍᾘỴ

Ȳ נּ▲ Мᾬ Ԛ 106 Є₤Ἁ ӢᾬȲẔМӧ ɎCrustaceaɏ28 ȳ

ᾬɎMolluscaɏ31 ȲֵѪ ɎPolychaetaɏ30 ȲẔ҃Ҕ╗ Ѫ Ɏ

Oligochaetaɏȳ╦Ѐ ɎSipunculideɏȳ ӫ ᾬɎEchinodermateɏц Ṝ Ɏ

BranchiopodaɏԚ 17 ȷ֯ Ѡ ֮Ἁ М ᾇᵶ צ ᾬᵶ

Ӕѩצ …ȲẔМϭѿ ▲ ҖỴⅎ Ѐ צ ἤᴆ╬ ȷҫӢᾬ ⇔ȳ

цὼ ⇔ᶁѿ Ѐ Ὼ Ȳ›Ẓ ᾇцצ ᾬ ҒȲᴖὼ ⇔
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⁄ế Ḙȳᾇцצ ᾬᵧӔד Ȳ ᶁл⇔ ὼ ⇔ о Ϛ Ȳ ᵅ

Ӽ ӢᾬПиӁȲ ⇔ ᶁѿῺỴ ᵅȲ ∟ṳ Ӣᾬὼ ⇔֯ 9-12

ѣԌ ᴖ 3-4ѣԌ ᵅɎ Ȳ1981ɏȴ 

∟Пד1981 Ϣצ ᾃ Ѝ ֮ᾼӢ Ȳɦ ᴎӀ ֮ Ӣ ᾓ ▲

ɧ Ϡṙ 118 ȳ 21 Ɏᵦ, 1991ɏȲẔМṙ ╗ Ӣȳ ѬӢȳᾈ

Ѐ ȳ ц ◦ Ȳᴖ ⁄ѿ Ɫѻȴ ὕὑ ѿד1994 Ѝ

Ɫ ῶ ѝȲԚּנ ד6ּ 23 33 ᾼϫṜӭ ȲҔ╗Ӟ דּ 1 ȳ

דּ 1 ȳ І דּ 4 ȳếỮ דּ 1 ȳḘ דּ 10 ȳѠ דּ 16 ȲẔМế

Ữ ᾼ ֵȲ ֮⁄ 100е Ɏ ếḈȲ1994ɏȴ1997ɦᴎ Ӣ

ᾬɧϚ М Ϡ ᾬ 2 ȳ ₤ ᾬ 1 ȳ╦ ᾬ 1 ȳ ᾬ 2

ȳ ᾬ 27 ȳӧ 49 ȳ ӫ ᾬ 1 ȲẔМЄ иⱢ Ѝ ᾬ

Ɏ☻, 1997ɏȴ1997דɦ ᴎӀ ᾼ ɧϚ Ѝ ֮ᾼ сᴟ

ד10ּ 43 ȲẔМ ה ɎMenippe rumphiɏцᾌ ṗ ɎPinnotheres boniensis

ɏⱢ Ɏᴶế☻, 1997ɏȴ ϠϫṜӭПҵȲֵѪ ᾬ Ɏדּ

Spionidaeɏᾼ ИЅ ɎPseudopolydora diopatraɏц ЮּדɎTerebellidaeɏ

ᾼ ɎAmphitrite lobocephalaɏȲẒ ᾼ ה Ӑ ֮ ứꞋ╥ Ѝ

ϱᾼḘ֮ɎHsieh, 1992ȷ1994ɏȴѝ ӱ┘ӂ ɎArachnoides placenta

ɏ ה ɎSinaechinocyamus maiɏ ҟ֯ Ѝ ȲẒ῏֯

ү╥דנ ṓᾼ ȲⱢ оᾼ ╓ ɎḈế , 1994ɏȴ 

 

 ṅѠᾎשׁ

ϚȳἉ Ӣᾬ ▲ 

ᴕ ֮ᶮ ҠᴩἤȲὑ в ậХ ȲẔМϮ Ỵḕ 500

еѐȳ1000еѐ֢ Ϛ Ȳⅎ Пậ ֪֮ᶮ …ȲҬ ὑ Ỵ 250е

ѐц 600 еѐ֢ Ϛ Ȳ ⁮Ѡậ ֪ ЛṜѹἉ ᶁоȲ╝ ὑ Ỵ

500еѐ Ϛ ȲԚ ϟ ậ ┬ѣ ᴩ ȴ֢ ứП∟ѿ GPSứᴯ

ṳѿ ứ ứϤМї ѿᵓἏ∟ᾼ ᵂ ȲⱢ ᵍ ứᾬ ҷἨ

Ȳ ֝ ѿ  270еиᾼ цϮṔṔ ᴩ ứȲ ᴯ ֽ 1ȴ 

ḕװ Џᵂὑ ∟ 2-3Њ Ѭ ᴩȲⱢ ᵍ ậ כ

Ȳ ѿ Ɫ їȲиᵑ ứҙ ҳеѐȳϝеѐȳϫеѐϮ ȲӦЊ
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ẞЄ Ȳḕװὑ ᾼϥ ѠᴯȲ ứẒ Ṕ ᴩ Ȳ┤ậ᾿ 26еи

25еиᾼ ▀ ₇֢Ϛ Ȳϟ Ԛ 18 ₇Ȳ ∟Ȳ֯ ῺПѬ М

Ȳѿ 0.5 mmᾼ Є₤Ἁ ӢᾬɎmacrobenthosȷBarnes and Hughes, 1999

ɏȲן ᾬ ֫ ⅍ѿ 95̨ ᾼ Ȳᵅ׀’ ᵐ ȴᴖ∟ὑ ⅍в

ϯ ᴩ╚ ȳи ȳ ứȳ ȳ ȴḕ Ӣᾬ ѿẒ

Ṕ ₇Пӂᶁ ⇔ῶӱȴ 

֪Іиέȸ 

Ɏ , 1981ɏׁשṅ Ȳ ›∟ 2-3Њ Ѭᾼᾬ ἤ ứȲ

╝Ẕ pH ц ⇔Ꞌ֯ в 1-2Њ вᶙכȴׁשṅ Ἁ Ϯ

ṮѬ פּ 50 еи Пᾬ ἤ ȲѬ ⇔Ȳӣ YSI ה ⇔

ứȲѬМᾼ ṿӣ YSI ѿ ᴯᾎ ȲpH ⁄ӣ ה ứ

ȴ 

ϡȳἉ ⇔иέ  

ḕ ҳỂ 4-10еѐ вȲ Ϯ в 2.6cm ⇔Ɫ 15cmПᾇḘ

Ȳ֢ ᾇḘ ҉и ֥∟Ȳ Ɫ ПἉ ₇Ȳ ֫ ⅍Ȳᵅ ᵐ

ȴἉ иṼẔכ ⇔ɎGrain sizeɏӦЊᴖЄҠиⱢȸ ЁɎClayɏ Њὑ 0.004mm

ȳ +ɎSiltɏ ЄЊ 0.004mm-0.063mmȳ ḘɎvery-fine sandɏ ЄЊ

0.063mm-0.125mmȳ ḘɎFine sandɏ ЄЊ 0.125mm-0.25mmȳМḘ Ɏmedium 

sandɏ ЄЊ 0.25mm-0.50mmȳ ḘɎcoarse sandɏ ЄЊ 0.5mm-1mmȳ

ḘɎvery- coarse sandɏ ЄЊ 1mm-2mmȳ ӰɎGravelɏ ЄЊ 2mm

ѿϱȴ 

֢ Ё Ȳѿ Ѭ ♃ Ȳҟ∟װ ЁМᾼ Ẕ҃ ᾬȲ

оП∟ѿ ӭ 2mmȳ1mmȳ0.5mmȳ0.25mmȳ0.125mmȳ0.063mm ᾼ

МȲѿ и ∟Ȳ Њὑ 0.063mmП Ḙц ЁПᵶ

Ȳ ứ ᵮ ᾎɎpipette mathɏиέȲ֢ ӭМᾼἉЁȲ Ẕ֢ П ȲҠ

ẞϥ ᾼ ᴍиѩ ц֢כ ⇔П ᴍиѩɎCumulatire percentageɏ

Ȳ ᴖҠ ֢ П М … ɎFolk, 1968ɏȲц֢ Ἁ П₣᾿и

ᵉᾭᾓȴ 

ϮȳЁ צ ᾬᵶ  

ὑ ₇ Ȳὑ֝ вȲ ậϮ в 2.6cmȲ 15cmП ▀
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ᾭἉ Ȳ҉и ֥ Ȳ ֫ ⅍ᵅ ȴ֢׀’ П פ₇ּ 50еᵌᵐ

Ȳ ḛ ᾬМצ ȲẂֽȸ ȳ Ὤ ȲἨ╥Є₤Ἁ ᾬȲֽȸ ᾬ

ȳ ῒ ᾬȳ Ȳὑ ₇ ∟ 0.5mm ҟ ȴЁ צ ᾼᵶ

ứԒ Ё Мᾼצ о ᾙѬ ȲԛṼ ’ ἬеᵉП ѫ Ѡ

ᾎ ứПȴЁ Мᾼצ ᵶ ứ ᴕ ’ о ð ☼

ᾎ ᴩПȴ 

ҳȳ о ⇔ 

ѿв 3.5еиȳ  120еиП Ὑ ᵌϩ Ȳ₣᾿ ϤἉЁМȲԛѿ ӫ

І ᴰϱѠ ЀȲậҏ Ȳ Ὑ Мᵧᴊ ᴥᾼᾇ Ɫ Ȳᵧ ᴥ

ᾼᾇ Ɫ о Ȳ ῶ ᾼ ⇔ȲҠ о ᾼ ⇔Ɏ , 2003

ɏȴ 

 

Ὠ 

ᶙװ12צ1-12ѣԚד2002 ậ ȲԚ196צ Ӣᾬ ӐȲ иέ ᴩ

Ϛ9װ ἉЁ ȴ2005דἉ Ӣᾬ ᴞ20052דѣԌ Ở ᴩȲ ᴟ11ѣԚ

ᶙװ10כᶙ ȲԚ180צ Ἁ Ӣᾬ ӐȲ80 ἉЁ Ӑȴ2002דЁ

иᵑиέ ֢ ἬᴾПᴍи ȳ М ȲṳиέЁ Мᾼ צ

ȳ צ ȳpH ц ⇔ȲẔМ М ᾼ⇔ ֢ Ἤᴾᴍи

ד ἤ ȲᴖpH ⇔ оꜙЊȲӦὑ2005דЁ ЄȲиέ

М ἤ ᾼ ἬᴾПᴍи ȳЁ Мᾼ צ ȳ צ

ц ⇔ ᴩиέȴ 

֪І ἤиέ 

ц9ד2002 ц200580ד Ἁ иέᵧ ϡ ȲᵛA1ȳ

EȳB1ȳC2ȳA2цD2 г ╥Ϛ ὑ ֣Ḙ Ἁ ȷB2ȳD1цC1

Ϯ ⁄ⱢҫϚ Ɫ ֣ᾇ Ἁ ȴ ᾼᴯ цẔ ῺἉ ῶ

ᴷȲⅎ Ѐ ᴟЄ Ѐᾼ ȳḶ ▐ϯѠцẔ

ȳ Ѝ Ὼ ֮ ᶁ ὑᾇ Ἁ ȲḘ Ἁ Ϡ֯ᵅ Ѝ

⁮ צ ᾭиӁἋᴼᴟ⁮ ПҵȲẔ ᶁᴯὑּרЍ Ỵ Ḷ

П ȴ 

Ἁ ԓצ (TN)ᵶ Юὑ0.02%ʲ0.11%П (ḕ100gЁ ᵶצ
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0.09-0.11g)ȷԓצ (TOC)ᵶ ⁄Юὑ0.07%ʲ1.00%П (ḕ100gЁ ᵶצ

0.07-1g)ȷ о ⇔Юὑ 7.5~ 114.0cmП ȷ ⇔⇔Юὑ

(19.3-33.5
0
/00)ȴ ֥ᾬо ἤ ӱἉ ᾼ ЄȲ Ḙц ЁᾼכԌ юȲ

ԓצ ȳԓצ ᵶ Ϸ ᵅȲᴖ о ⁄чП ȲчП ЊȲ

Ḙц ЁכԌֵᾼἉ Ȳԓצ ȳԓצ ᵶ Ϸ П ҒȲᴖ о

⁄чП ȴ 

ѿTOC Ἁᾇ ᴍиכ ᴩ ֫ иέȲиέ ὨҠѿ ẞד

ṏֻᾼ  ȸTOC = 0.01138 S +0.000406 FS +0.004342 MS + 0.02502 C ïה

0.05257 VC ï 0.249 G +0.134 ȷR
2 

= 0.892ȷ F= 47.256Ȳ p<0.000ȴ֝דᾼ

ѠהӼҠậ TNᾼ  ȸTN = 0.00006539 S +0.0006828 FS +0.0002293ה

MS +0.002608 C ï 0.02544 VC+0.003673 G +0.07335 ȷR
2 
= 0.579ȷ F= 6.142Ȳ 

p<0.000ȴϱ МȸGⱢה Ӱᵶ %ȷVCⱢ +ᵶ %ȷCⱢ +ᵶ %ȷ

MSⱢМ +ᵶ %ȷFSⱢ +ᵶ %ȷVFSⱢ +ᵶ %ȷSⱢ +ц Ёᵶ

%ȴ 

ϱ П и цẔ҃ᾬо ѻכииέѠᾎȲ ӱҠѿ

ϟ Ὑ иⱢϮ ( 2)Ȳ Ở ѩ ∟Ȳ֢ Пи цד

ἤֽϯἬ ȸ 

о Ḙ Ἁ ȸ Єȳ ȳᵅ Ḙц Ёц

צ ᵶ ᵅ ἤȲѻ иӁּ֯רЍ (B1)ȳ Ὼ Ѝ ᾼḘ

(A1цA2)цЄ ҏ Ѐᵅ (D2)Ȳ Ѝ ⁮Ѡ ɎEɏȴ 

צ ᾇ Ἁ ȸẓצ Ḙц Ёᵶ Ȳ Ḙᵶ ȳ

צ ᵶ ȳ Њ ц о ἤȲѻ иӁּ֯רЍᵅ

ɎB2ɏȳЄ цⅎ ҏ Ѐ цᵅ ɎC1 цC2ɏ ȴӐ

C1цB2 Ɫ ῺȲᴖC2 ӴכӴϚ Ṹ ȲἉ ד ὑԓᾇ ἤȲẔ

צ ֵᾼḘцד юᾼצ ᵶ ȴ 

ḘᾇМ ᶮ ȸϚ ᾬо ἤЮὑϱ Ẓ П Ȳắủ ἤ

ЄȲѻ иӁⱢⅎ ҏ ЀɎD1ɏȲD1 Ԓ ֯ цᾇᵶ

ᾼ ȲӦὑ Ẓד ḳᵂӣ ῺᾈЀכ Ἁ +оᴖ юᾇȲ ӱи

έᾼ ד ȴ 

ᴞ ᾼϩ ֽ ḳцϢⱢᾼ֪ ӻФᵂӣ֯ ֮ϱȲᴞ2002ᴟ2005ᾼ
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Пד Ȳ Ѝ ֮ᾼἉ ֯ᶝ ֮ Б ӢḂ Ȳѩ Ὑ ᾼᵂӣ

цѬḳȲѿ2005דⱢẂ і ᾼᾌ ԓ ῶ ᾼ

Ȳⅎ Ѐᾼ Ḙ֯Ϛװ ḳП∟Ҡѿ D1 ᶙԓ Ȳ֯ϯϚװ

∟ϭ ӢҫϚ ᾼ ȲẒװᾼ иҠכ ᶙԓЛ֝Ȳ Пв

ц Ӣҽ ᾼ ȲẔМѿῺᴩѬ ᾼD2 Ɫҽ ȲẒװ ḳП

ῶ ᾼ Ḙ ҷῺ30еиȲȴ 

Ѝ ֮Ἁ ᾬד 

Ӑׁשṅứἤ ▲ц Ѝ֮ Ὼדᾼׁשṅ Ȳ Ѝ ֮ ₤Єὑ

0.5mmᾼ ᾬ Ὼ200צ Ȳѿӧ ᾼ ȲẔװ╥ ᾬ

ц ᾬȲẔМ Ԛ ᾼṙἮֵѮ ɎPolyonyx bellaɏȳМ ṗ

ɎPinnotheres sinensisɏȳ е҅Ԛ ᾼ ṗ ɎPinnotheres haiyangensisɏЄ

╓ᾇ ɎLaomedia astacinaɏ ᶁⱢױ ᾼ נּ ȴ ṅ᷾Ϥשׁ ֵ צ

Ḇֵᾼ ҏ ȴ 

2002ϫϡװứ Ȳ ứԚ ӧ ᾬ37 ȲֵѪ ᾬ25 ȳ

ᾬ28 ȳ╦Ѐ ᾬ2 ȳ ₤ ᾬ3 ȳ Ѫ 1 ȳ ӫ ᾬ1 ȳ

Ṝ ᾬ1 ȳ 2 ȳצэ ɎOperculinaɏ1 ȳὖ ӃӢɎInsect larveɏ

цӑ῀ ֢1 Ԛ 103 Є₤Ἁ ᾬɎῶ1ɏȴ2005דϫװứ

Ȳ ứԚ ӧ ᾬ38 ȲֵѪ ᾬ24 ȳ ᾬ34 ȳ╦Ѐ

ᾬ1 ȳ ₤ ᾬ2 ȳ Ѫ 1 ȳ ӫ ᾬ1 ȳ 2 ȳὖ ӃӢɎInsect 

larveɏцẛ ᾬ1 Ԛ 105 Є₤Ἁ ᾬɎῶ2ɏȴ 

ד2002 1˛ᾼἉ ᾬ 15צ Ȳѿ ᾬᾼе҅

ɎLaternula anatinaɏ ֵȳ ɎFelaniella sowerbyiɏװПȲ15

ȲԚᴾԓ ᾼ85.12̨ ȴ2005דậ›15 ѿֵѪ ᾼ

Њ Ȳе҅װПȲ Ự ϥȲ דצכ Ὑ ᾼד оȴ 

1-12ѣ֢ד2002 Ἤ Пӂᶁ ⇔⁄ѿⅎ ҏ Ѐ

ɎD1ɏ Ȳד ֥38869 ( 3)ȲẔװⱢЄ ҏ Ѐᵅ ɎC2ɏ

21574 Ȳ ⇔ юⱢЄ ҏ Ѐ ɎC1ɏḕӂѠеѐ 4533

Ȳѻ ⱢֵѪ ᾬȴӢᾬ иȲѿּרЍḶ ɎB2ɏҏ ᾬ

ֵ 54 ȲЄ ҏ Ѐ ю 30 3ȴ20052-11דѣ֢

Ἤ Пӂᶁ ⇔⁄ѿⅎ ҏ Ѐ ɎD1ɏ ( 4)Ȳד ֥



 72 

11113 ȲẔװⱢA2 Ѝ Җ ᵅ  Ὼ 4915 Ȳ ⇔ юⱢⅎ

ҏ Ѐᵅ ɎD2ɏḕӂѠеѐ 972 ȴӢᾬ иȲѿּרЍḶ

ɎB2ɏҏ ᾬ ֵ 48 Ȳⅎ ҏ Ѐᵅ ɎD2ɏ

ю 17 ȴ ֥ϱ Ȳⅎ ɎD1ɏПἉ Ӣᾬ ⇔

῏ȲЄ ɎC1ɏ⁄╥ ד⇔ ᵅȲⅎ ҏ Ѐᵅ

ɎD2ɏὔắᾈ Ḥ ⁄ᵧ ȴ ⇔цֵ ἤắἉ

ЄȲ ᴖṕ ᾼ ⁄ⱢּרЍḶ ɎB2ɏȴ 

ד2002 Єὑ 1%ᾼ ᾬ ѿе҅ȳ ц ╓ếỮ

Ɫ Ȳе҅ѿⅎ ҏ Ѐ ɎD1ɏиӁ ֵȲԓדḕӂѠеѐԚ

16494 ȲҫҵӼ ᾛиӁּ֯רЍɎB ɏцⅎ ҏ Ѐᵅ

ȷ ѿ Ѝ Җ иӁ ɎֵA ɏȲᴖּ֯רЍ ɎB1ɏ

цЄ ҏ Ѐᵅ ɎC2ɏϷדצ ᾼ ȷᴖ ╓ếỮ ⁄ ᾛᾼ

иӁ֢֯ МȲᵀḘ צ ᾼ ⇔ȴ200515‹ד ᾬ ѿЊ

ȳе҅ȳМ  ц ╓ếỮ Ɫ ȲЊ ѿⅎ ҏ Ѐ

ɎD1ɏцЄ и ֵȲԓדḕӂѠеѐԚ 9839 ȷе҅ѿⅎ

ҏ Ѐ ɎD1ɏиᵉ ֵȲԓדḕӂѠеѐԚ 4358 Ȳҫҵ

Ӽ ᾛиӁּ֯רЍɎB ɏцⅎ ҏ Ѐᵅ ȷМ 

ѿ Ѝ Җ иӁ ֵɎA ɏȲᴖּ֯רЍ ɎB1ɏцE ᵅ

Ϸדצ ᾼ ȷ ╓ếỮ C1цB2ᾼᾇἉПҵ ᾛᾼиӁ֢֯

МȲᵀḘ ֽA2צ ᾼ ⇔ȴ 

⇔цӢᾬ ᾼ  

1ѣᴟ12ѣȲד2002 Ѝ ֮Є₤Ἁ ᾬѣᵑӂᶁ ⇔ о ҏ ὑ

5ѣ( 5)Ȳ ױ֯ Є ҏ צ Ȳ ѣἉ ᾬ ⇔ḕӂѠе

ѐ 2459 ,ӧ ᾬᴾϠ50.51%ȷװ ⇔ҏ ֯3ѣȲӂᶁ ⇔Ɫ2148 

ind/m
2
. ᾬᴾϠ48.85%Ȳѻ ᾬ Ɫе҅ц ȷ ᵅҏ ֯12

ѣȲ ᴯ 571 ind./m
2 ѿӧ ᴾϠ48.26%ⱢѻȲẔМѿ ╓ếỮ

Ɫ ֵȷװᵅⱢ11ѣ ᴯ Ɫ598 ind./m
2 ȲѿֵѪ ᴾϠ52.01%

Ɫѻȴ ӂᶁ ⇔Ɫ1365 ind./m
2 ȲẔМӧ ᴾϠ35%ȳ ᾬᴾ

Ϡ34%ȲᴖֵѪ ⁄ᴾϠ30%ȲϮЄ ᾬ֥ ᴾϠ99%Ȳᴖ М ╓

ếỮ ᴾϠ12.90%Ȳе҅ц иᵑᴾϠ14.65%ế13.27%ȲֵѪ ᾼЊ
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⁄ᴾϠ9.56%Ȳҳ῏֥ ԚᴾϠԓד ᾼ50.94%Ȳᴖ ֢֯ѣᵑ

ПиӁᵧ П Ȳ ᴖṕ ⇔ӦϚѣ ỞϱсᴟХѣẞ

Ȳϝѣ≡ ϯ ∟ὑϥѣ Ḕ֫сᴟϟѣП∟ԛ Ḕϯ Ȳᵧ ҏ╡

ֵȲּוҍюПиӁ ᶮȴ20052דѣᴟ11ѣȲ Ѝ ֮Є₤Ἁ ᾬѣᵑӂ

ᶁ ⇔ о ҏ ὑ2ѣ( 6)Ȳ е҅ц ױ֯ Є ҏ צ Ȳ

ѣἉ ᾬ ⇔ḕӂѠеѐ 779 , ᾬᴾϠ47%ȷװ ⇔ҏ ֯3

ѣȲӂᶁ ⇔Ɫ709 ind/m
2
. ᾬᴾϠ37%Ȳѻ ᾬ Ɫе҅ц ᶠ

ȷ ᵅҏ ֯6ѣȲ ᴯ 190 ind./m
2 ѿӧ ᴾϠ45%Ɫѻ

ȲẔМѿכ ╓ếỮ Ɫѻ ᾬ ȷװᵅⱢ9ѣ ᴯ Ɫ292 

ind./m
2 ȲѿֵѪ ᴾϠ52.3%Ɫѻȴ ӂᶁ ⇔Ɫ4230 ind./m

2 ȲẔМ

ӧ ᴾϠ33%ȳ ᾬᴾϠ25.4%ȲᴖֵѪ ⁄ᴾϠ41%ȲϮЄ ᾬ

֥ ᴾϠ99%ȲֵѪ ᾼЊ ⁄ᴾϠ23.26%Ȳе҅⁄ᴾϠ10.30%ȲМ 

⁄ᴾϠ7.4%Ȳ ╓ếỮ ᴾϠ7.0%Ȳҳ῏֥ ԚᴾϠԓד ᾼ

47.96%Ȳᴖ ֢֯ѣᵑПиӁắẞ ד Ὑ Ȳ╡ủП∟

ϯ ᾌ ᴟ  И֫ὡȴוּ

ᾬ и  

ѿѻכԌиέᾎẃ ֢ ᾬ Ὲ иᵉП Ȳ ѻכԌиέ

ᴞ֢כ Ӵᾼѻ Ϯ‹דԌ֪І∟Ȳ2002כ ѻכиԚҠ Ἤצ М

85.21%ᾼ Ȳ2005ד›Ϯ ѻכиԚҠ Ἤצ М54.1%ᾼ Ȳ

ӱ2005דᾼ ЄȲױϚ Ὠ Ἃד2005֥ ᾼד2004 щ

ֽ Ɫ כ ד Ȳ Пиέד2002 ӱҠ ϟ

Ὑ иⱢҳ ȸ 

Ḙ Ự (A2ȳE)ȸѿֵѪ ц┤ ᾼ ⇔ ȲиӁ֯ Ѝ ⁮

ҖẒỴПᵅ (A2,E)Ȳ Ɫѿ┤ Ɫѻᾼ (Eohaustorius community)ȴ 

ᾇḘỰ (A1ȳB1ȳC2)ȸѿ ȳМ  ц ⇔ ȲẔ

Мѿ ⱢѻȲѻ иӁּ֯רЍ- Ѝ П ᾼ

(A1,B1 )цЄ ҏ Ѐҵᵅ (C2)Ȳ Ɫѿ Ɫѻᾼ

(Felaniella community)ȴ 

Ḙᾇ Ự (D1ȳD2)ȸӂᶁ ⇔ Ȳѿе҅ȳ ц ИЅ Ɫ

ѻ Ȳ Є ד⇔ ֵȲѻ иӁ֯ⅎ ᵅ (D1)ц
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Ϯởе ☼∟Пҏ Ѐ (D2)Ȳ Ɫѿе҅Ɫѻᾼ (Laternula 

community)ȴ  

ᾇ Ự (B2ȳC1)ȸ ⇔ юȲѿЊ ᾼ ⇔ Ȳѻ иӁ֯

Ѝרּ ᵅ (B2)цЄ ҏ Ѐ (C1)Ȳ ⱢѿЊ Ɫѻ

ᾼ (Capitella community)ȴ 

Ἁד2005 Ӣᾬ ѻכииέ ӱҠ ϟ Ὑ иⱢẒ ( ȳ7)ȸ 

Ḙ Ự (A1ȳA2ȳB1ȳD2ȳE)ȸѿ ╓ếỮ ȳМ  ȳֵѪ

ȳ┤ ц ῖ Ɫѻᾼ ȴױϚ Ɫ2002דḘ Ự

ᾇḘ Ự ᾼ ֥ȴ 

Ḙᾇðᾇ Ự (B2ȳC1ȳC2ȳD2)ȸױ ד ἤᵧ ᶮ Ȳ ὑ

е҅ȳ Є цЊ ȴױϚ ᶮ ϱⱢ2002ד

Ḙᾇ Ự ᾇ Ự ᾼ ֥ȴ 

Ẓױ ֢ᴞṼ ֪ Л֝ᾼѠ֣ ȲẔМϚ иᾼ (EцD) ᶮ

ӻכ Ȳ Ὲ ϱױẒ ד Ȳ ӱױẒ ᾼ ᾼ֝דצ Ȳ

E ֪ ᴖᾇоȲD ⁄֪ᾈ Ḥ ṛ Ḙц Ё ϯ ḘȲ

ᾼӢᾬ֝דכ ȲӢᾬ ю ⇔ ᵅȲ ᾼדᴟ2005ד2002

Є ᵭ֥ȴ 

ᾬ и ֪Іи ὨПѩ  

ד2002 ֪І ҬצϚװ ȲӦὑ ⇔ד ד ứȲ Ϛצ

װ כ Єᾼ Ȳ ᾼ Ӣᾬ ἤ ὨМȲ

ϱד ᾼ ⇔ ȲѿӢᾬ и Ɫ Ȳ о ᶙ

ԓᵭ֥ȷ┤ ⁄֝ ҏ ֯ о о Ḙ ȷ

е҅ ֝ ҏ ֯ᵅ ⇔Ḙ Ϛ צ ᾇ Ἁ ȲЊ ⁄

Ϛ צ ᾇ ᶙԓᵭ֥ȴ ѿ ֪Іи Ɫ Ȳ о М֝

ҏ ┤ ȷ о ┤ ᶙԓᵭ֥ȷᵅ

⇔Ḙ е҅ ᶙ ᵭ֥ȷϚ צ ᾇ Ἁ М֝ ҏ е҅

Њ ȴ 

5ѣד2005 Ởᴟ10Ѧ Ѝ ֮Ἁ ắẞѬ ц ᾼ Ȳ

֪Іᾼ ⇔ ὑ2002דȲ ֪Іᶮכᾼ ἤи Ь ᵭ֥ὑӢ

ᶮכᾼ ἤи ȴ ֪І Ɫᵅצ ᾼḘ ȳ צ ᾼ
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ᾇ цЮὑϱ П ᾼМ ᶮ ȴӢᾬᾼи ϷЄ ᵧ ᾼ֝ד

ȲḘᾇðᾇ Ự ⱢB2ȳC1ȳC2ȳD2Ȳױ ד ἤᵧ ᶮ Ȳ

ὑе҅ȳ Є цЊ ὑ צ ᾼᾇ Ӣ ȴḘ

Ự ⱢA1ȳA2ȳB1ȳD2ȳEȲѿ ╓ếỮ ȳМ  ȳֵѪ ȳ┤

ц ῖ Ɫѻᾼ ὑᵅצ ᾼḘ Ӣ ȴ 

 

 

Ѝ ֮╥Ϛ ẕ₤ᾼ ᶮ Ȳ֮ ӂỌ Ȳ ֮צᵀЬױֽ

ᾼ ֮ц ᵅᾼ ᴃ֯ױӻ ҏ ȲҒϱϭֵצ ẔМȲṿזּ

֮ ֮ᵧ ҏֵ оᾼ Ȳ֢֢ה ᾼ ֮ӻ иӁὑẔМȴ 

Gray(1981)╓ҏἉ ᾼכ ЄЊҠч Ϛ֮ᾼḛ Ȳ ḛ ᾬ

ᾼכ ЄЊЄ ᴿȲ҅ῶד ᾼ֝כ ἤ Ȳ ᾌ ȳѬ☼ᵂӣ

ᾼ֮Ѡȷ ᾼכ ЄЊЛϚȲ҅ῶ ᾼכ ἤ− Ȳ ᾌ ếѬ☼

ᵂӣ ֮ ȲӐׁשṅМ֝ Ḙ Ἁ ᾼг ȲἉ Єȳ ᾼכ

ЄЊЄ ᴿȷҫҵד ᾇ Ἁ ᾼϮ ȲἉ Њȳ ᾼכ

о ЄȲ GrayἬ Ὠד Ȳ ֢ ֮ ∟ȲҠ῀Ἁ Ḙ

ᾼ М ⅎ ҏ Ѐᵅ ֝ ắᾌ ếѬ☼ᵂӣҵȲẔ

֪ ᾈЀ Ȳ╝ѿ ᴄᾼᾌ Ɫѻ ᵂӣϩȷᴖᾇ МȲּרЍ ӥ

ɎB2ɏ֪Ể ▐ Ӂ ᾌכ ếѬ☼ᵂӣ ȲҒϱḶ ᾼӢᾬ

Ἤ ȴῺᾈЀᾼẒ ⁄ѻ ֪ῺᾈЀѬ☼ ȲҒϱ֮ ᾌ ᵂӣ

Ἤ Ȳ иӁᵧ ϠῺᾈЀἉ Ȳᾇᵶ ֵȲ Ѐᾇᵶ

ᵅȲἉ П ȴ 

ṅ֢ ֪ІП Ҡכ Ἁ П צ ȳ צ

Ȳᶁᵧ ד …Ȳ ӱ Єᾼḛ ᾬȲẔ Ḙц Ёᵶ ȳԓ

צ ȳԓ ᵶ ᶁ ЊᾼᵅȲ Ϡ ῺᾈЀ Ὼצ ҵȲҠ Ϸ֪

ᾼḛ ᾬȲ Єᾼ ῶ Њὑ Њᾼ ῶ ȲᴖἉ ᾼ

ῶ ЄȲ   ᾼצ ֵȲ╝֯ḛ МȲἉ ᾼ Ḙц Ё

ᵶ Ȳֵצ ᵶ (Parker, 1982; Witt and Zijlstra, 1984; Lohes et al., 

1995) ȴ Ϛױ ⁄ȲӐׁשṅṳ Ѝ ֮ἉᾇМצ ᵶ

ᴩӻФ ҏ еהȸTOC = 0.01138 S +0.000406 FS +0.004342 MS + 
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0.02502 C ï 0.05257 VC ï 0.249 G +0.134 ȷTN = 0.00006539 S +0.0006828 FS 

+0.0002293 MS +0.002608 C ï 0.02544 VC+0.003673 G +0.07335ȲЁ

П∟Ȳ Ẕᴍи ҅ϤהМᵛҠ ᴷẔצ ᵶ ȴ 

צ ᾼᵶ П ȲҠ צ╥ Ӑṝ Мᾼ

Ἁכ и ⇔⇔ Ȳ ᾼᾇ Ḇ ὔ Ἁ֯׀ вȲ╝ṅ

╥ ᾼ иӁ צ ᵶ ȳἨ╥צ ᵶ иӁȲἨ╥

Ẓ῏ ֯׀ ᾼӻФᵂӣȲ⁄צ∕ ϚḔ ȴ 

ṅשׁ ὨМ ᾬȳֵѪ ᾬѿцӧ ᾬ ᾼ╥ ױכ

֮ ᾼϮЄ ȴ ᴖṕϡήṙ Ṝ ᾬȲẔᾬ ֯Ἁ

Ḙ ᾼ (A1ȳA2ȳB1ȳC2цE)иӁ ֵȲ ӱẔצ ֣ ὑ

Єȳ Ḙц Ёᵶ цצ юѹ ⇔ ṾᾼḘ ᶩȴ

⇔Ѡ Ϡⅎ ҏ Ѐ (D1)ҵȲẔ҃ ϷѿḘ Ἁ (A1ȳ

A2ȳB1цC2ȳ)צ ֵ иӁȲױ Ὠ    ( Ȳ1998)ᾼἉ Ӣ

ᾬиӁדᴿȲѻ ֪ Њᾼᾇ ᶩ ᵶצ Ȳṿ ᾼ

Ὲ Ȳ ѽѬ☼ Ȳὔ כ ȲӢᾬ ЛὔỰᴰ(Rhoads, 1970)ȴ

ֵѪ ᾬ ᾼѠ Ȳᾬ ᾼиӁ⁄ ᾬ иӁ צ֝ד Ὼ

ᾈЀ (C1цD1) ֵḛ ἤП (Њ )Ȳ ᾈЀ⁄╥ ֵ

ἤП ȴủ ἤᾼ оѠ צ֢  Ȳ Єᾼ2005דȳӧ

ὑ ủ(5ѣᴟ7ѣ) ẞ Ȳ ᾬ⁄ὑ╡ủ ẞ ȲᴖֵѪ

⁄ὑҍӒ╡ῴ(1ѣ~3ѣ) ȴẔМֵѪ ᾬᾼủ   ᶮ Җ Ѭ

ᾈȳМ Єṍ ЀẒ ֵѪ ṅשׁ ὨϚ  (ѵȲ1995; Hsieh, 1995; 

1995a) ȴ 

ӧ ᵑ ѿϫṜӭ ᶠ ᾼ Є ȳ ╓ếỮ ѿц Ṝ

ӭᾼ ȳ ᶠ Ɫ ȴ ╓ếỮ ╥ Ѝ ֮ ֵᾼ

Ȳ 100е Ȳ ᴷ 1 ( цḈȲ1994)Ȳѻ иӁ

֯ ЄᾼḘ Ἁ ȲẔМϭѿᵅ  Ὼ צ ֵᾼ ⇔Ȳױ Ὠ

цḈ(1994)ᾼׁשṅ֝דȲҫҵ֯ⅎ Ѐ ᾼᾇ ֮М(D1)Ȳὑ2002

Єצ5ѣӼד Ӄ ҏ ȲҠṓẔ ֮ӼЛ Ὼ ᴃᾼᾇ ֮ȴ 

ὑ Є ᾼиӁȲשׁצṅ╓ҏẔҏ Є ᾼᾇᵶ צ

(Frith and Bruntnmeister, 1980 )Ȳᴖ֯ӐׁשṅМѿϚ צ ᾇ М ⇔
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ȲиӁ ⇔ צ צ ᵶ ᵧ Ӕד Ȳ ӱẔѿצ ᵶ

ֵᾼ ֮ⱢẔѻ ֮ȴ 

ד ṅ╓ҏשׁ Ṝ ӧ ᾬ Ҡᶮכ ᾼἉ Ӣᾬ

(Highsmith and Coyle, 1990; Moller and Rosenberg, 1982)Ȳѹ ֮צ⇔ ϱ

ếủ ϱᾼ о(Moore, 1981; Morrisey et al., 1992; Procaccini and Scipione, 

1992)ȲᴖӐׁשṅМ ц ᶠ ᵛᵧ ϱ П ἤȴ ѿϚ

צ ᾇ Ἁ цᵅ ⇔ иӁ ֵȲ Є Ԍ╥ҏ ֯Ὼⅎ ҏ Ѐ

Ȳ ᾼủ ἤ ד Єȴ ᶠ ПиӁ⁄ ᵧ Ӕד

Ȳ ᾇᵶ ȳцצ ᵶ כ ד Ȳ ӱѻ Ӣ♄֯Ϛ Ḙ Ἁ

ȲᴖӢ♄Ѡה⁄ Ἁ Ӣ♄ѿἉῶ30еивⱢѻȲẔ ᴥ Ἁ צ Ȳ

Є ᵧᴊӪᴥȲиӁᾼ Ὑצ Ȳ֯ вᾼḘ Ἁ М

ᶁҠṓẔ Ȳủ ἤи ѿ╡ủ ⇔ ȲẔһѣԌד юȴ 

Ӑ ֵѪ ᾬ ꜙֵȲѿ ȳЊ ȳМ  ȳ ҡ

ᵭḘ ȳѡӐṔᵭḘ ц Ɫ ȴ иӁẃכ ȳМ  ȳ

ҡ ᵭḘ ȳѡӐṔᵭḘ ѿц Ḙ ȲЊ ᾇ ȴ 

Њ ₤Ϛ ᵧּמᴥ ᾭȲẓצ ᶮ Ȳ ỰἉᾇМȲиӁ צ

ᵧ Ӕד Ȳ ṓӢ♄ὑᴆѬҏЀ ἨἉ ẓ о ᾼᴆᾇМȲ

ắᵅוֹ ȲⱢ ᾼ ᴆ╬╓ ӢᾬȲӐׁשṅМѻ иӁ֯Ϛ צ

ᾇ Ἁ Ȳ╥ῺᾈЀ ҏ ᾼֵѪ ᾬ Ȳ ᾼ ⱢЄ

(C1)цⅎ ҏ Ѐ(D1)ᾇ ֮ȲῶӱױẒ Ѭ Бắẞד ⇔ᾼᴆ╬ȴ

ủ ἤẃכȲ ҒᾼѣԌ Ɫ ᾼủ Ȳ Ἁ Ḇ

Ғ Ȳױ Ὠ ӱẔ֯ Ɫ ᾼ ạϯȲ Ӽ ắẞ ḀȲ

֢ вẔ҃ Ӣᾬ ⇔ᾼ оӼצ ᴿ ᾓ ӢȴМ 

ҡ ᵭḘ ȲиӁ⁄ צ ᵶ ᵅצ Ȳѻ ὑ Ḙ Ἁ

МȲ╥Ḙ Мצ ᾬ М ᾼᾬ Ȳ Ѡהѿᵟ Ἁ Њ

ᾼ ḘἨᾇⱢѻȲѿ╡ Ẓủ ֵȴ Ɫ ᾬȲӐװ ▲М Ẕ

М ẞԚ ᾼ (Polyonyx bella)Ȳ ᴞѬ М Ѭ Ϥ

МȲ צ ȲиӁ֯ Ἁ ц о Ḙ Ἁ Мᵶ

Ѭ ᾼ Ȳѻ ֪ Ẕ ᾼ цӐṝ צ ֵᾼ

Ѭ☼צ ȴ 



 78 

֯ ᾬ иȲѻ ѿ ⱢѻȲ ᾼ ҏϤѬ Ҡ Ѭ

Мᾼ Ӣᾬцצ Ȳ ᾬ Ɫе҅ Ȳе҅ѻ иᵉὑḘᾇ

ᾼἉ МȲᴖ ⁄иӁὑḘ Ἁ Мȴе҅ⱢӐ ֵᾼ

ᾬȲѻ ὑϚ צ ᾇ Ȳ 2ᴟ5еиȲӃӢҏפּ⇔ ὑ

ҍӒ╡ῴȲ5-6ѣԌ ẞ Ȳ Ѿԓ ᶁҠṓẔ Ȳ ֯ϥȳ

ϟẒѣכ Ȳ9ȳ10ц11ѣ╥ Ӗ ᾼὒủȲϷ╥ Ӣ ᾼủ Ȳ

Ϥҍ Ϻȴײ ⱢϚЊ₤ṙ ᾛиӁ֯ױ ᾼ о Ḙ ֮

МȲ ὑе҅ȲиӁѻװ צ цᾇᵶ ц ЄЊצ Ȳủ ἤ

ᾼ оѿ╡ȳ Ẓủ ֵȲּוủ ᴖὑҍӒԛ⇔ ẔӃӢȴ 

ӐשׁװṅМ Ӣᾬ П ὨȲ ϱד ᾼ

⇔ Ȳ ὙϠ ᾬᾼ ѻ Ἁ ᾭᾓиӁȴ 

1.ᾇ Ḙ Ἁ ᾼ  

Ϛ ᴖṕἉ ᾬᾼиӁắẞἉ ḛ ᾬПᾬ ȳо ἤ

( Ȳ1990)ȲẔМяѿ ЄЊ ( Ȳ1993; Wiser, 1959)ȴӐ

МḘ Ἁ ЄȲᾇᾼכиюȲ’Ѭἤ ȲѬи ЛὔȲἉ ὔ Ȳ

צ ᾬᵶ ϷюȲ ᾬẃ Ϸ Л ứȲҫҵӦὑ֯Ὲ ᾼḘ ϱ ὔ

Ẕ҃Є₤ᾼ ᾬȲֽѬ ῏ ȴἬѿỰᴰ֯Ḙ ⱢӢ׀ ᾼἉ

ᾬӇ ẓוֹצḅȳᶶ ȳ Ḙ ϩȲѠ ױ֯ ϯӢ׀Ȳᴖ

Ѡה⁄Єֵѿ ѬМצ ц ӢᾬⱢѻȲ╝Ӣᾬ ֵⱢ ἤ

П ȲẂֽ ᾼ ᶠ ȳϫṜӭᾼ ῖ ȳ ᾬᾼ ȳ

ᴫ╟ᴡ Ȳᵀ╥Ϸצ Ԍ ᾬȲֽḘ ╥ѿѻ Ẕ҃ ᾬⱢẔ ẃ

ȴᾇ ᵶ ֵᾼ ֮Ȳ’ѬἤṾȲἉ Лὔ☼ Ȳצ ᵶ Ȳ

ᾼᾬױ֯ ѿ᾿ ậἉ ᾬ╥ ᵓᾼצ ӢѠהȲ╝Ӣᾬֵҙ╥

ḛ ἤП (Cammen, 1982; Levinton et al., 1984; Bowen, 1984; Lopez 

and Levinton, 1978)ȲҫҵMiron and Desrosiers (1990)╓ҏȲẓ ϩᾼἉ

Ӣᾬ֯ ᾼἉ Ȳ ϩ ṾȲẂֽᾇ ֮ ṓᾼЊ ȳ Є

ȴ 

2.Ϛ צ ᾇ ᾼ  

֝ Ϛ צ ᾇ ᾼϮ (B2ȳC1цD1)ȲẔ ᾬ ṳЛᶙԓ

ױȲ֝ד Ὠ ӱӢᾬ ỮắẞẔ҃ ֪Іᾼ Ȳ ֽ ☼☼ ᾼֵ
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ȳ Ѭ ᾼ  ȴשׁצṅ╓ҏȲ ᾇ ᵶ 30%ѿϱ Ȳ ὑᾈ

Ѐ ᾼ ᾬᴖṕ╥ ᵓᾼצ ᾓ(Anderson, 1972)ȴ 

Ϛ ᴖṕӢᾬ Ȳѻ ắẞᾬ ȳо цӢᾬϮ ֪ІἬ Ȳ

Мᾬ цо ạ֪І Ȳ ױ ᾼӢᾬИ Ӣ׀ϯ

ẃȲױ ᾬ ⇔ юȲ ⁄Є Ғ (Sanders, 1969) ȴӐ

МẒ ῺᾈЎҏ Ѐᾼ Ȳ֝ ╥ צ ᾼᾇ ֮Ȳ֝ ắẞЏ

ц Ѭᾼ Ϥ(ѵȲ2001; Ȳ2001)ȲᵀẒ῏Л ╥Ӣᾬ Ἠ╥

⇔ Л֝ȲṅẔ ֪ȲЄ ҏ Ѐ ᴯ ҏ ЀȲᵀ ☼☼

юȲҏ Ѐ ắẞ⁮ҖẒ מּ ὭиӁ Ȳṿ ᾈ ѹ Ғ

( Ȳ2003)ȷҏ ЀắẞҖ ệᶃ ᴆ╬ Ѭ ҏᾼᴆ╬( Ȳ1999)Ȳ

ᴖῺỴ ϭắẞ‍ᾎ ᾼ ᾬцệᶃᾼ Ȳ Ғᴆ╬ ҵӼ Ϡ

ᾈЎᾼ☼ Ȳ ᴆ╬ᾬЄכ ḛ Ȳ ᾼᴆ╬ ѬМכ ᵅȲṿ

ḆⱢ ȲЛᵓӢᾬӢ׀ȲԛҒϱ ᴯ Ȳ ֯Ὲ М

ᾼ  ȲἉ ᵶѬ ц ⇔ắ Є(Pollock and Hummon, 1971; Koh 

and Shin, 1988)Ȳ ױ Ἁ Ӣᾬᴖṕϭ╥ҫϚЄ ạȲ╝ юצ

ᶴắϩ ᾼӢᾬֽȸ Є ц ЄᾼЊ ױ֯ ҏצ

ȲᴖЊ ╥ Ὑ ắẞᴆ╬ᾼ╓ ἤᾬ ( Ȳ1998)ȴ 

ⅎ Ϯởе ☼ Пᾇ ֮Ȳ ֮ Ѭ  ȲҒϱ ☼ᾼ☼

Є☼ ᶶȲ צ ᴆ╬ (ѺȲ1986; ѵȲ2001; Ȳ2001; ᴎӀ╜ἈȲ

2002)Ȳ⁯Ϸὔὑ ҏȲ╝ צ ⇔ᾼ Ȳ ᾃ ᾼ╥ᾈЀᾼ ᴄцѬ

☼Ẓᵂӣ ᵅϠᴆ╬ᾼ Ȳᵀ╥ṳЛῶӱᾈЀᾼ ӑắᴆ╬Ȳױ

⇔ Ȳᵀ юȴᴟὑ ӥ ᾇ ֮(B2)ȲẔ

ἤцӢᾬד Є ҏ Ѐ ⱢדᴿȲᵀ ṅẔצ⁯֪כἬЛ֝Ȳױ

ᴯὑ ᾼ ᾇ ֮МȲ ᾼ֯׀ Ѭ☼ᾼ ⇔ȲѬМᾼ

ᾇ ὔὑḛ Ȳṿ ױ ᾇᵶ ꜙ ȲԛҒϱӦὑḶ ᾼ ―

(Faeces)ȲѿцӦϤѬ Ϥ вȲᵀӑ о ᾿ ҏ ҵᾼ

(Pseudofaeces)ᶁᵶצ ᾼצ ȲҠ ẞḛ ᾬᾼ (Kusuki, 1977)ȴ

ױ Ἁ צ Ȳᵀ╥ᾇ֮Мᵶ ꜙᵅЛ Ἁ ӢᾬӢ׀Ȳὔ

юכ ᶴᵅ ᾭ ᾼֵѪ ᾬ Ӣ(Dahlback and Gunnarsson,1981)ȴ

ᵀ╥צϚ צ ᾼ Ȳױ ҏ ᾼᾬ ⁯╥ԓ М ֵᾼ
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ȴ ֵ ԓדМ ҏ ϚװἨ╥ Ϛצ ȲṅẔ ֪Ҡ ױ╥ ᴯ

ὑ ЍƄּרЍƄ Ѝ М ᾼᵅ Ȳצ и ᴻ ϤȲϷ

צ иᾬ Ҡ ắ Ѭ Ȳ֪Ѭ☼ ḛ  ȴױ֯

3. о ȳᵅ ⇔ ц ᾼ  

֝ Ḙ ֮ᾼг Ȳ ᴍиѩ ᴿȲᵀ֪֮דכ ᴯ Л֝Ȳ

֪ІצἬ Ȳ ᾼṿ ᾼכ ᾬדӼצṷ ᾼ Ȳױг

Ҡ Ẕᴯ иⱢϮ ȲẔМⅎ ᵅ (D2)ȷ Ѝ Җ

(A1ȳA2)ȳּרЍ (B1)цЄ ҏ Ѐᵅ (C2)

Ḙ ȷ ⁮Ѡ (E) о Ȳ2005֪דⱢ ṿ D2

цE ἤἏA1ȳA2цB1 ȴӢᾬ ỮắẞẔ҃ ֪Іҵᾼ֪ Ἤ

Ȳֽ ȳ Ѭ  ⇔ȳ ☼ ᾼᴯ ֪ Ȳ ֮ᾼֵ ἤ

Ἤצ ȴ 

ᴖṕ Ѝ ֮Ἁ ӢᾬѣԌ ᾼ ЛꜙὙ Ȳѿ ứᾼ2002

ד ӱ( 29ȳ31)Ȳ Ϡ7ѣ 11ѣᾬ Ὑ ϯ ҵȲẔ ѣԌ ᾼ

ꜙЊȲ ц Ȳד иέᶁ ӱ Ὑצ⇔ ᾼѣᵑ оȲ

Ӑׁשṅ ѣԌ ᾼ ╥ ֯5ѣȲ7ѣᴟ12ѣ ⁄≡

юȲ (1981) ПׁשṅȲӼ ᴿᾼד Ὠȴ 

Brown and Mclachlan(1990) ⁮‍ ֮ Ἁ Ӣᾬֵ ἤȳ

⇔П …╓ҏȲ֯ Ḙ ᾼἉ МӢᾬֵ ἤ ȳ ⇔ Ȳṳ

ᾼ ᴖ ᵅȲẔ Ὠ Ӑׁשṅ иᵭ֥ȲּרЍ ӥ ᾇ ֮ (B2)

ֵ Ȳᵀ ⇔⁯ᵧ ֝ד Ὠȷⅎ ҏ Ѐ (D1) צ

⇔Ȳᵀֵ ἤ⁯Л ȷᴖЄ ҏ Ѐ (C1)Лᵀḥצ ֵ ἤȲ

ꜙᴟ ⇔ ╥ ᵅ῏Ȳ ṅẔ ֪ȲCoull and Well (1981)╓ҏϚ ᴆ╬

ᾼ֮ Ȳᴆ╬ Ӣᾬ юȲӢᾬ ᾼ ⇔ ᵅȲҬ ϯ ὔ

Ӣ׀Ȳ ᾼֵ ἤϷ ֪ᴖ ᵅȴҫҵ ṅМשׁ(1981) ױ Ὼ

Ѐ ЄȲֵ ἤ ȲᴖӐׁשṅЄ ᾈЀ ᵧ ҏ ᵅ

ếֵ ἤȷD2 ᵧ ᵅֵ ἤȲױ Ҡ Бắẞ█ ⇔ᾼᴆ

╬Ȳ Ϡ ֵ ἤᾼ ᵅȴ 

ѿ2002ᶙ ѩ (1981) ױ Ὲ иӁПׁשṅ ὨȲẔׁשṅ

ὑ19811דѣ ᴩϚװ ȲᴖѹẔׁשṅἬ╓ПD Ȳ БכⱢệᶃ
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ᴖ ᾎ ᴩ ȲҒϱἉ Ӣᾬủ ἤᾼ оϭЄȲ ѿӐׁשṅԓדПӂᶁ

⇔ ᴩѩ ṳ ᾎᵧ П Ȳ╝ ѿӐׁשṅП1ѣᾼ ὨᵂⱢ

Ȳᴖⅎ ȳϮởе ҏ Ѐ⁄ậ ṅẒשׁ Пӂᶁ ᵂ ѩȲ֯

э ᾼ Ӽצ ṅ⁄Ɫ0.5mmȲϷשⱢ0.94mmȲᴖӐׁד1981 ╥ ›

ϢПׁשṅ ПӢᾬᾼⱢЄὑ0.94mmП ȲӐׁשṅ⁄ⱢЄὑ0.5mmȲϚ

ᴖṕ ЊȲ ҏᾼӢᾬ ⁄ ֵȴ 

֯ѿױ э Ɫ ϯȲѩ Ὠ ӱֽῶ3Ȳ ⇔Ѡ ֢ (

Ѝ Є ᵅ ҵ )ᾼ ꞋὙ юϠ ֵȲӂᶁּ1.5֯פ ᴟ20

Ȳᴟὑ Ѝ Є ᵅ Ẓ ȲẒׁשṅἬ П ד ꜙЊȲ

ᴖ М ⇔ᾼӂᶁ ד ҳפּ Ȳᵀ Ὑᾼ╥ױⱢ

0.94mm/ 0.5mmЛ֝ П ὨȲᴖӐׁשṅ М Њὑ0.94mmП

ֵȲ╝ ѿ֝э Ȳ Ὠ ᵧ ḆЄᾼ ȷ֯ ᾬ ϱᾼ

оȲ Ὠ ӱᾬ ӼὙ юȲӂᶁּ3~1.5֯פ Пֵȴ ᾼ

ᾼ ȲБṿ Ѝ ֮ Ӣᾬ ᾼ цᾬ ϱᶁ ᾼ ю

(ῶ3)ȴ 

֯ѣᵑ оѠ ȲӦὑ (1981)Пׁשṅ ẔМẒ ᴩԓדϥ ѣ

Ԛϥװᾼ ȲᴖӐׁשṅМ ӱЛ֝ᾼ ẔѣԌᾼ оṳЛ֝דȲ╝ ѿ

ᾼӂᶁ ⇔ ⱢѣԌ ѩȲӼ ᾎ ӱẔ П оȲ╝ ѿӐׁש

ṅП֝דἨדᴿ ⇔ᾼѣ оᵂ ѩȲ֯Л֝ Ɫ ϯȲ Ὠ

ӱӼ Ὲ иӁᾼ о ֝Ȳ ⇔ 18~0֯פּ П Ȳ юּ֯פ

1~3 П (ῶ4)Ȳҫҵ›ϢПׁשṅⱢѿ0.94mm ԓ ᴩϚװᾼ Ғ

ϱẒ ϥ ѣᾼ װ29 Ȳ ẞ106 ӢᾬȲ Ӑׁשṅѿ0.5mm

ᴩԓװ108דᾼ ẞ103 ӢᾬȲБצ иᾬ ֪ ᾼ ᴖ

ҷ֯ױ ֮ϱȴ 

Ӧὑ1). (1981)Пׁשṅṳ Ἤצ ẞᾼ Ӑ֤ӭԝҏȲ ᾎ ᾬ

╥ ҷӼἨⱢ ю ȷ2). э ᾼЛ֝Ȳṿ ӼצЛ֝ᾼ

оȷ3). Ӑ ứϱֵ ᾼᾬ ṳ ᾎ ứẞ Ȳᴖ ṅПשׁ(1981) Ӑϭ

֪ Ӣᾬ ᴖ ᴖ ᾎậ Ȳ╝ṅ ╥ᵡⱢ֝Ϛ ӢᾬȲЛ ᴖ῀ȷ4).

ᾼצ ἤ(stenoecious)ᾬ ṳЛ ὔ֯ứ ṅМשׁ Ȳṿ Ӑׁשṅṳ

ᾎὙ ᾼ╓ҏṅ ╥ᴶᾬ ױ֯ в ҷȲ Єὑ0.94mmП
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ᾬ ᴩ ȴ›ϢׁשṅМиӁ֯Ḙ ֵᾼ ѣ (Pillucina sp).

ὑӐׁשṅḘ Ἁ Мṳ ẞȲׁשᵒẔҠ Б ҷȷ1981ד ᾛиӁὑױ

ᾼ ᴨ (Soletellina diphos)ðᴫ╟ᴡȲὑӐׁשṅМ ẞю

Ȳ ֮ Ӗῶӱȸ БЄЛֽ›ȲҬ֯צЄ Ѐᵅ צ ֵ

ᾼ ȷ (Laganum sp.) ᾎ ứẔⱢᴶ ȲᵀӦ ẞᾼ

ṳЛֵѹЄֵⱢЊ ȲׁשᵒẔ Ӽ Ϡ ֵȷ צ Ṝӭᾼ

Ȳ ֯ẒׁשṅМᶁⱢ ᾬ ȴ 

Ѝ ֮ԓ ᾈ ϡϫדẃ ЄȲ ᶁҠṓẞϢⱢ֪ІἬ

כ ᾼḂ ȲԒ ֮ᶮ֮ᾬᾼḂ ẃכȲҖѠ ᴎ ᾼ Ȳṿ ›

ᾼ ḘЛὔ Ϥױ ȷ Ѭệᶃ ὑ1990ד ⅎ ц Ỵ ᾼ

∂Ȳṿᴯ ᵿ⁮Ѡᾼ ֪ ᴖ юϠ Ḙᾼ ϤȲᴖ Ѭệᶃ

ᾎצ ệᶃ Ѭ֣ Ỵᾼ☼ цệᶃᾼ ҏȲ ᾘỴ ắẞ

ᴆ╬( Ȳ1998, Ȳ1999)ȷ Ѝ-ּרЍ- Ѝ Ỵ Ṯᾼ ∂цѬᾇоṿ

צ ᾎᾃϤȲ Пҵױ ᾼ ȳ Ṟ ᾼ Ϥц ⅎ

Ṟ ϤȲ ױכ Ἁ צ П ȲẔМяѿ Ṟ ᴩ ⱢὙ

ȷҫҵ ӥᾼ ṿᴯ ᵅ ӥ ȲἉ ᵧ צ ȳᵅ

ᾼᾇ ȷ Ѝ ᾼ ∂ Ȳ ṿҖѠ Ḙ Ȳ

ֵϢⱢ֪І Ȳṿױ ᾼἉ ӢϠϚứᾼḂ (ῶ5)ȲṿӢᾬֵ ἤ

ắ ד ȴ 

֢ᾃϤᾈЎ ắẞᴆ╬Ȳⅎ ϯ ȳϮởе ϯ Ȳц

М Ȳᶁҏ ᾼ   ᵶ Ȳױ ᴆ╬ ᾿ ᾃϤ֮ᵛⱢӐ

(ѵȲ2001)Ȳ ᾿ Ἠ ӢᾬᾼӢ׀Ȳҫҵ ỗ

◦ᶾ Ѝ ỴᾼӢᾬ Ѭ ѿцἉᾇ Ȳ Ὠ ֯ⅎ

ҏ Ѐ  Ὼ Ӣᾬ   ȲЛ ȳṙ Ἠ П ᵶ ᶁ

 30mg/kgᾼ∂ ȲẔМѿḶ Ɫ Ȳ ᵫӼ֯ М Ȳⅎ

Ѭ ᴆ╬ Ȳצ ᴆ╬ᾬế ᴆ╬ᾬᵶ ȲẔМ Ӣ♄ᴆѬế

Џ ѬⱢ ᴆ╬ ( 2001)ȲѬ ἨЁ Мᴆ╬ᾬᵶ ṿѿ

Ἁ Ɫ ֮ᾼ ᾬײϺ(Kuivila and Foe, 1995)Ȳᴖᴆ╬ᾬἨ   а

֯Ӣᾬ вᾼ Ӽ ṿ Ӣᾬ ᾼ ϩ ᵅ(Beltran et al ., 1997)Ȳ

ѿϱ ṷ ╥ṿӢᾬֵ ἤắ ᾼаԐ ȴ 
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Ϛȳ Ѝ ֮Ἁ ӢᾬП ⇔ȳӢᾬ ȳҏ цֵ ἤ ᶁצὙ

Пủ оȲѹ ᾼЛ֝ᴖצ ȴ 

ϡȳ 2002-2005ד Ѝ ֮Ἁ ᾬᾼ ᾬ Ɫе҅ȳ ȳ ╓ế

Ữ ȳ Є ȳЊ ц ȴ 

Ϯȳ Ӣᾬ ֢֯ ₤Ἁ Мᵧ Ɫᵭ֥ᾼ Ȳ ӱ֢

֯Ἁ ᾼ ἤϚ ἤ ȲЄֵ ᾬ ѻ ᾼ

֪ⱢἉ צ ᵶ ȳ Ḙц Ёᵶ ȳ о ϮЄ ȴ 

ҳȳ ᾈ ᾼ цᴆ╬ȲῺ Бד20 ṿ Ѝ ֮ Ӣᾬ ᾼ

⇔ц ᶁ ᾼ юȴ 

’Ṏϱᾼ∂  

Ϛȳ Є ҏ Ѐּמ Ὥ ⇔ыᶶȲѬ☼ắ  ֮ᾇо ᾼ

ד ҒȲ∂ ⇔ᾼ מּ Ὥѿ ═ ֮ᾼӔ ҅ ȴ 

ϡȳ Ѝ ѿ⁮ᾼḘ ắ ᴄ ȲḘ ѩ ὔ֪ᾇ ḛ ᴖ

ἉḂ Ẕ ἤȲӢ ⇔ Ȳ ֮ᾼ цẔԚ ᾼṙἮ ȳҙ

ᾼӞ▀ цḘ ᾼẛ ᾬᶁד Ȳצ ứ Ẕ

ц ֮ȴ 

Ϯȳ Л֝ иᾼ ạ Ӵ ứᾼ ạ ȲӦὑ ѡϢ

ֵȲ Ϣ ц ֮ᴰӖᾼ ᾼכ ד Ὑ Ȳ о

ᾼ ֮ц ┤ ᾼῺỴ Б Ҭצю ᾬ  ȴ׀Ӣױ֯

ҳȳ ᾈЎ╥ҺṎ ֮ᾼ Ȳױ Б ứⱢ Ӣ ᾬ’ Ȳ ѦϠ

Џ ױ ᾼ Ȳ ’ᾼה Ѡה ױ Ἁ ᾬᴖṕȲҬ

╥ᾙ ᴖБȲᾈЎцד ᴆ╬ ᾼצ И╥’ ױ Ӣ ᾬ

ПᾙӐП ȴ 

Хȳ Ѭệᶃ ∂∟⁮ ϡϫדẃӢᾬ ⇔ ẃȲכ

Ỵ ꜙᴟ֯ ֮ϱЄ ЁѤ ֮ᾼ ꜙ Ȳ֫ ḕװ ֯Є

ҏ ЀȲכ ү ἵ Є ṅ῏ᾼẻשׁ Ȳ ᶱױ֪

Ϡ ᾼṟ Ȳᵀױ ӑẃ ֪ ѬᴆѬ ᾼ ∂ᴖ ҷȲϡϫ

ẃד Ѭệᶃ цẔ⁮ Є ҏ Ѐ╥Ἁ Ӣᾬ
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Єᾼ Ȳ ֮ᾼӑẃ Ϣכ ᾼ ⇔╥ᵡ ȴ 

гȳ ệᶃ Ѭᾼ ᶮӇ ᾎ ḟȲ›ἏD Ἤ ᾼ ệᶃ

ӂᴩȲ ᾼ ᴥ Ѭ☼ П ⅝ ȴ Ẕ

ᶁ ệᶃ ד ȲѬ☼ П ϭ ṓ ῺỰӖ֯ױ ѝ ц

е҅ Ἁ ᾬȲừҁ ᴷẔҠ ֚ ⇔Ȳ ϚḔצ ȴ 

 

 

ӐׁשṅП Ӧ ᴎӀ╜Ἀќ═Ȳ ᴎ ṎЄ ӣּד ṆӢᾬֵ ἤׁשṅ

⅍ԓ ֥ᵂᵘϩȲ ױ ȴ 
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ѝ ȴМ Ӗ Ầ ȴ 

Ḉ ȴ1985ȴ ȳ∟ׄȳүᴫ Ṹ Ἁ ᾬПӢ иᵉȴṂ

ӴМ ѝоЄ ṅἬשׁ◦ Ђ ѝȴ 

Ὥ ȳᵦ ȳ  Ῠȴ2001ȴ ѬᾈЀ ֮ ᴷ-ѿ┤Іᶠᴞ

’ ⱢẂȴү Ѭᵓ 49Ẫ 2 Ȳ63-78 ȴ 

Ώ ╢ȴ2000ȴ ᴞ ’ ц ᴞ е Ӣᾬ ṅשׁ Ӓ ᵫ

ȴүҖӀ∂ ᶝȴpp343ȴ 

╟ ȴ1994ȴү ᴫ Ỵ֮ᶮ Ỵ ֮ᾼ  ȴ Ϛự Ỵ ֮Ӣ ц
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ȴ 

☻Ὑ҂ȴ1997ȴᴎ Ӣᾬȴ ᴎӀӴѝоМїȴpp160ȴ 

ȳ⁞׀ Ϟ֗ȳ ȳὭ ȳὭ ύȴ1992ȴ ᴎ⁮  Ὼ Ỵ–

ῴḔׁשṅȴ Ӵү Є  ṅἬȴשׁ◦
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Ә ȳ ȳ ύϾȴ1992ȴ ᴎ Ỵ֮ Ὲ ᵓӣ ▲ȴЏ ᶾ
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֪І ứȴ ỗ ґ ϡϫϮ ȴ135-146 ȴ 
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144-154 ȴ 
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ȴ Ỵ ֮Ӣ ц’Ṏׁש ѝ ȴ 

₇ ȴ2001ȴ Ѝ֮ Ḷ ȳḛ ᾬц   ᵶ Пủ

ἤ оȴ Ӵү Є ◦ ṅἬשׁ Ђ ѝȴpp115ȴ 

ᴎӀ╜Ἀȴ2000ȴⅎ ᴆѬ ӣ֮ ֮ Џ Ȳ

Ὑ ȴ5:1-10 

֮’ Џᵂỗ ȴ1994ȴϥϫϮד⇔ү Ỵ֮ ֮ ’ ӱ

--- ȳּמ Ὥȳ ֮ ▲ ȴ Ӏ Ầ ȴ 

ⱥ ȳὭ ὲȴ1995ȴ ѬᾈᾈЀ ПἉ ᾬדȴ ϡự Ỵ ֮Ӣ
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ὕȳḈ ȴ1994ȴ ᴎ Ѝ П ȴ Ỵ ֮Ӣ ц’Ṏׁש

ѝ ȴ103-113ȴ 

Чȳ ȳὭᶳ ȳ  ȳ ᾌȴ1998ȴ   ᾼἉ Є

₤Ἁ ᾬиᵉȴ е ȴ8Ɏ1ɏȸ12-25ȴ 

ȳ ∑ ȳᵦ ȳḈ ȴ1999ȴү ᴫ⁮ᾘ Ӣᾬ ▲ȴ צ
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Ђ ѝȴpp61ȴ 
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ῶ ⇔ד2002 .1 Ѝ ֢֮ Ἁ ᾬП ⇔иᵉ ֥(ind/m
3
)ȴ 

 

֢ Ϛדҏ  (ḕ m2 ) 

  species A1 A2 B1 B2 C1 C2 D1 D2 E TOTAL 

ӭ  Amphipoda            

 Ampithoe rubricate 0 38 0 0 75 0 123 0 0 236 

 Autonoe angularis 0 0 0 38 0 0 0 0 0 38 

 Corophium volutator 0 19 0 0 85 0 11960 386 9 12460 

 Caprella btusifrons 9 0 0 0 0 0 0 0 0 9 

Ṕ -2 Ericthonius rubricornis 0 0 0 66 0 141 66 358 0 631 

┤  Eohaustorius subulicola 0 264 9 0 0 0 0 0 952 1225 

Ṕ -1 Ischyrocerus kroeyer 66 9 584 349 85 170 330 9 19 1621 

Ґ  Kamakm Derzhavin 0 0 0 0 9 132 707 0 0 848 

֥  Oediceridae sp1 254 123 66 9 0 66 0 9 179 707 דּ

ᶠ  Urothoe sp. 5297 1791 189 19 0 207 19 226 19 7766 

ӭ Cumacea           

 Bodotriidae sp. 160 9 57 0 0 0 217 0 0 443 

Ѭ ӭ Cyclopoida 0 0 0 0 0 0 0 0 0  

Ѭ  Cyclopidae sp. 0 0 9 38 0 0 0 0 0 47 

ϫṜӭ Decapoda 0 0 0 0 0 0 0 0 0  

♄ Ự  Diogenes spinifrons 0 38 0 0 0 0 0 0 556 594 

  Ự  Pagurus geminus 0 9 0 0 0 0 0 0 0 9 

 Polyonyx bella 0 0 0 0 0 0 0 0 217 217 

ᶠ  Brachyura 0 0 0 0 0 0 0 0 0  

ᾇ  Iiyoplax sp. 0 0 0 141 0 0 0 9 0 151 

ṝЄ  Macrophthalmus abbreviatus 19 0 19 0 0 19 0 0 0 57 

Є  Macrophthalmus banzai 9 0 19 75 914 311 594 170 0 2092 

מּ Ὑ  Matuta lunaris 38 28 19 0 0 9 38 0 57 189 

╓ếỮ  Mictyris brevidactylus 547 4552 971 38 0 1989 3610 7172 141 19020 

јѫЊדњ  Nanosesarma gordoni 0 57 0 9 0 0 0 47 0 113 

ῖ  Scopimera bitympana 226 9 0 9 0 28 179 47 0 500 

Ṕ ├ᴵ  Tmethypocoelis ceratophora 0 0 0 0 0 0 330 9 0 339 

ԃѫ⁴  Helice wuana 47 19 0 19 0 0 198 9 0 292 

ṗ  Pinnotheridae sp. 0 0 0 0 0 0 264 0 0 264 דּ

ṗ  Pinnotheres sinensis  0 0 0 0 0 0 19 0 0 19 

◦ І  Portunus pelagicus 0 9 0 0 0 0 9 0 9 28 

ҖѠẻ ╢  Uca borealis  0 0 0 170 28 28 9 9 0 245 

Ӫἵ  Uca lactealactea 0 0 0 198 0 0 236 0 0 434 

ṗᶮ  Philyra pisum 0 9 0 0 0 0 0 0 0 9 

Є Ӄ  Megalopa Larva 28 38 47 179 0 28 151 160 113 745 

 ᶠ  Penaeidea 0 0 0 0 0 0 0 0 0  

 Alpheus sp. 0 0 0 94 19 0 0 0 0 113 

מ  Automate sp. 0 0 0 9 0 0 19 0 0 28 

 Penaeidae sp. 19 38 38 94 9 57 0 9 9 273 

ԃѫ  Upogebia wuhsienweni 0 0 0 0 0 0 9 0 0 9 

Ṝӭ Isopoda 0 0 0 0 0 0 0 0 0 0 

ҽ Ѭῳ Gnathia maxillaris 0 0 0 47 0 9 0 0 0 57 

ӭ Thoracica 0 0 0 0 0 0 0 0 0  

ᾇ  Balanus uliginosus 0 0 0 0 0 0 0 9 0 9 

Ṝ  Gastropoda 0 0 0 0 0 0 0 0 0  

 Eulima bifasciata 0 0 9 0 0 0 0 0 0 9 

Ӟ  Littorina scabra  0 0 75 0 75 773 254 9 19 1206 

ᾌ Ӟ  Littoraria unaulate  19 9 28 9 28 66 38 0 0 198 

ỵ  Thais clavigera 0 0 0 9 0 0 0 0 0 9 

ЊᴊӞ  Natica lurida  19 28 19 0 0 151 0 0 9 226 

ЄӞ  Polinices didyma 9 9 0 9 9 9 0 9 0 57 

ᴛ  Nassarius nodifer 9 0 28 9 9 28 0 0 0 85 

ᶮ ᴏ  Decorifer insignis 0 0 0 0 0 0 0 0 19 19 

ὕ  Umbonium vestiarium 0 0 19 0 0 0 0 0 141 160 

 Bivalvia 0 0 0 0 0 0 0 0 0  

 Barbatia uwaensis 0 0 0 0 0 0 0 0 9 9 

е҅ Laternula anatina 9 0 1244 1188 85 660 16494 1904 9 21593 

 Mactra veneriformis 85 28 170 19 9 179 19 217 9 735 

ᴿ  Hormomya mutabilis 19 57 9 0 0 0 0 0 19 104 
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ῶ 1  2002 Ѝ ֮ԓ֢ד Ἁ ᾬדȳ ⇔ц  
  Species A1 A2 B1 B2 C1 C2 D1 D2 E TOTAL 

Ḷ  Crassostrea gigas 0 19 0 57 0 0 0 0 0 75 

 Hiatella rugosa 0 0 0 113 57 302 47 28 0 547 

ᴨ  Sanguinolaria diphos  9 9 0 0 0 0 0 0 0 19 

Ӫ Ṹ  Subgenus macoma s.s 0 0 0 66 0 0 0 0 0 66 

 Tellinidae sp.  330 1188 735 28 132 349 9 123 405 3299 

 Felaniella sowerbyi 9246 2356 3120 19 9 4496 38 85 339 19708 

ү ◒  Anomalocardia producta 9 0 0 0 0 9 0 0 0 19 

ѝ  Cyclina sinensis 0 9 9 123 245 85 47 9 0 528 

ῧ  Gomphina aequilatera 104 9 19 0 0 19 0 0 0 151 

ѝ  Meretrix meretrix 38 28 123 9 0 9 0 19 9 236 

 Paphia sp. 481 113 0 0 0 0 0 0 94 688 

ѡӐ ѝ   Posinia japonica  0 0 9 0 0 0 0 0 38 47 

ӟІ  Ruditapes philippinarum 0 0 0 9 0 0 0 0 0 9 

1 Macoma sp. 0 0 28 0 0 0 0 0 0 28 

   Bivalvia sp. 0 9 0 0 0 0 0 0 0 9 

ֵѪ  Polychaeta 0 0 0 0 0 0 0 0 0  

 Orbiniinae sp. 434 339 735 28 0 3101 0 38 160 4835 

Њ  Capitella sp. 471 189 57 4383 2309 5306 811 368 198 14090 

М   Armandia intermedia 2356 924 1706 47 9 1140 19 104 1065 7370 

Ḙ  Perinereis aibuhitensis 66 38 9 179 38 57 292 273 57 1008 

ИЅ  Psudopolydora czerniavsky 0 0 0 0 0 0 1348 123 0 1470 

ᴏԝ  Melinna sp. 0 0 0 528 0 0 0 0 0 528 

1 Spionidae sp. 0 19 0 0 0 0 0 0 0 19 

ҡ ᵭḘ  Glycera subaenea 245 170 273 113 9 94 0 28 716 1649 

ṔᵭḘ  Goniada emerita 0 0 0 518 123 443 47 38 9 1178 

 њḘ  Magelonidae sp. 0 0 9 0 0 0 0 0 0 9 

Ṝ Ḙ  Lumbrineris heteropoda 66 0 0 198 0 226 66 405 38 999 

 Prionospio sp. 9 0 28 0 0 368 0 0 47 452 

Ḙ  Diopatra sp. 0 38 0 104 9 38 0 66 38 292 

Ӫ  Laonome albicingillum 0 0 0 0 9 0 19 0 0 28 

 Chaetopterus variopedatus 0 0 0 0 0 0 0 0 151 151 

1 Chaetopterus sp. 0 38 0 0 0 0 0 0 8445 8483 

 Eusyllis sp. 0 0 0 28 19 9 0 0 0 57 

 Cirratulus cirratus 0 0 0 0 0 0 0 0 9 9 

ᵭḘ  Nephtyidae grube 0 0 0 0 0 0 0 0 57 57 

ᵭḘ 1 Nephtyidae sp1 0 19 0 57 0 0 0 0 226 302 

טּ Ḙ  Paraleonnates uscharovi 0 0 0 0 0 0 9 0 0 9 

Ѫ  Paraonidae cerruti 0 0 0 0 0 75 28 0 0 104 

1 Prionospio sp. 0 47 0 123 0 0 0 0 85 254 

1 Spionidae sp.1 0 0 9 9 0 0 0 0 0 19 

ֵѪ  Polychaeta(unknow) 0 0 0 0 0 0 0 0 75 75 

Ѫ  Oligochaeta           

Ѫ  Oligochaeta sp. 0 0 19 19 57 170 141 75 0 481 

ӫ ᾬ Echinodermata 0 0 0 0 0 0 0 0 0  

ѫ  Sinaechinocyamus mai 75 0 0 0 0 0 0 0 386 462 

╦Ѐ ᾬ Sipuncula 0 0 0 0 0 0 0 0 0  

╦Ѐ ᾬ Phascolion strombi 0 0 0 85 0 0 0 0 0 85 

Ѡ ╦  Sipunculus nudus. 38 9 292 0 0 19 0 0 0 358 

₤ ᾬ Nemertinea 0 0 0 0 0 0 0 0 0  

₤ ᾬ Nemertinea sp. 66 0 0 28 0 0 0 0 123 217 

ᶮ ᾬ Nemertinea sp.1 0 19 0 75 9 179 0 0 85 368 

 Cerebratulina sp. 0 0 0 9 0 0 0 0 0 9 

Ṝ  Brachiopoda 0 0 0 0 0 0 0 0 0  

ṗῤ Lingual nuguis 0 0 9 0 0 0 0 0 0 9 

Ẕ҃ Other           

ὖ  insect larva 9 0 0 47 19 19 57 0 0 151 

 Periophthalmus modestus 0 0 0 19 38 0 0 0 0 57 

ῲ Gobiidae sp. 0 9 0 19 0 0 0 0 0 28 

эצ  Operculina ammonoides 0 0 9 0 0 0 0 0 9 19 

ӑ῀ unknow 0 19 0 0 0 0 0 0 0 19 

   20943 12809 10829 9887 4533 21574 38869 12564 15382 147389 

  ᾬ  38 46 40 54 30 43 40 35 45 103 
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ῶ ⇔ד2005 .2 Ѝ ֢֮ Ἁ ᾬП ⇔иᵉ ֥(ind/m
3
)ȴ 

֢ Ϛדҏ  (ḕ m2 ) 

  species A1 A2 B1 B2 C1 C2 D1 D2 E TOTAL 

ӭ  Amphipoda            

 Ampithoe rubricate    9 245 123 9   387 

 Autonoe angularis   9  66 19    94 

 Corophium volutator     453 274 9   736 

 Corophium sp.  9 28 38 160 38 19 19  311 

Ṕ -2 Ericthonius rubricornis   9 9  19 19   57 

┤  Eohaustorius subulicola 406 519 66     47 396 1434 

Ṕ -1 Ischyrocerus kroeyer 38  28  66 9 66  19 226 

Ґ  Kamakm Derzhavin     19 38 104  38 198 

֥  Oediceridae sp1 170 38 19     19 123 368 דּ

ᶠ  Urothoe sp. 340 123 1179  47 9 28 66 311 2104 

ӭ Cumacea           

 Bodotriidae sp. 9  38       47 

Ѭ ӭ Cyclopoida           

Ѭ  Cyclopidae sp.   9       9 

ϫṜӭ Decapoda           

♄ Ự  Diogenes spinifrons 19        28 47 

  Ự  Pagurus geminus   19       19 

 Polyonyx bella         962 962 

ᶠ  Brachyura           

ṝЄ  Macrophthalmus abbreviatus   38       38 

Є  Macrophthalmus banzai 47 9 75 123 425 575 377   1632 

מּ Ὑ  Matuta lunaris  9 9      9 28 

╓ếỮ  Mictyris brevidactylus 47 2028 311   28 283 170 104 2972 

ῖ  Scopimera bitympana 170 75    28 170 104 19 566 

  ῖ  Scopimera longidactyla       28 19  47 

ԃѫ⁴  Helice wuana    19 9 9    38 

Ѭᾇ  Ilyoplax tansuiensis   9 94      104 

ṗ  Pinnotheridae sp.    9      9 דּ

◦ І  Portunus pelagicus 9         9 

ҖѠẻ ╢  Uca borealis   9  9  9 28   57 

Ӫἵ  Uca lactealactea  28  85   387 9  509 

ṃ  Ѡ  Metaplax elegans    57      57 

ṗᶮ  Philyra pisum   9       9 

ѫḘ  Ocypode stimpsoni    9      9 

ѪῺѠ  Hemigapsus penicillatus 9         9 

ү ⁴  Helice formosensis   9       9 

Є Ӄ  Megalopa Larva 28 94 28     66 160 377 

 ᶠ  Penaeidea           

 Alpheus rapacida    113 38 104 9   264 

   Palaoemon sp.  9 9 47 19 9   9 104 

ԃѫ  Upogebia wuhsienweni    9      9 

Ṝӭ Isopoda           

▀Ѭῳ Cirolana sp.         9 9 

Ṝ  Gastropoda           

Ṟ  Architectonica trochlearis         9 9 

Ⱶ ׂ  Clypeomorus coralium   9       9 

Ӟ  Littorina scabra    19 9 19 57    104 

ᾌ Ӟ  Littoraria unaulate    9 9  19 9   47 

ỵ  Thais clavigera    28      28 

ᶮ  Mitrella sp.         19 19 

ЊᴊӞ  Natica lurida     47      47 

ЄӞ  Polinices didyma   9 9      19 

 Nassarius bellula 57 9 75 9     19 170 

ᴛ  Nassarius nodifer         9 9 

 Nassarius festivus  9  9 9     28 

 Nassarius sp.    38      38 

ὕ  Umbonium vestiarium         19 19 

Ẫ Batillaria zonalis   19       19 

 Pyramidellidae    19      19 

 Tornidae sp.    19  9    28 

 Bivalvia           

е҅ Laternula anatina 28  75 613  396 3123 113 9 4358 

 Mactra veneriformis   132 38 9     179 

ᴿ  Hormomya mutabilis  38        38 

Ḷ  Crassostrea gigas  38  19      57 

ᴨ  Sanguinolaria diphos  19  19 9      47 

Ӫ Ṹ  Subgenus macoma s.s   19       19 

 Tellina jedonensis 925 57 858 811 9 66 57  9 2792 
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֢ Ϛדҏ  (ḕ m2 ) 

מּ ῧ  Tellina rutila   75 66 19  9   170 

  species A1 A2 B1 B2 C1 C2 D1 D2 E TOTAL 

 Felaniella sowerbyi 255 1009 226   113 9 9  1623 

ү ◒  Anomalocardia producta  19        19 

ѝ  Cyclina sinensis    160 85 85 179 28  538 

ῧ  Gomphina aequilatera 19 9        28 

М  Glauconomya chinensis    28  9 9   47 

ѝ  Meretrix meretrix 19  9   19    47 

ѝ  Meretrix lusoria 57 47 9       113 

ѡӐ ѝ   Posinia japonica  19         19 

ЄѪ  Scapharca satowi    19 9     28 

ᾬ Amilida           

ֵѪ  Polychaeta           

 Orbiniinae sp. 75 75 57 19 9 28 19   283 

Њ  Capitella sp.   38 9  9    57 

Њ a Heteromastus sp. 9  47 245 1566 2491 5425 57  9840 

М   Armandia intermedia 1009 481 679 94 28   179 660 3132 

Ḙ  Perinereis aibuhitensis    9 66 170 377 38  660 

ИЅ  Psudopolydora czerniavsky           

ѡӐḘ  Nereis japonica  9  9 9 47 94 19 9 198 

1 Spionidae sp.    9      9 

ҡ ᵭḘ  Glycera subaenea 113 47 132 19  19 19  19 368 

ṔᵭḘ  Goniada emerita 38  9 217 9 19   9 302 

ѡӐṔᵭḘ  Goniada japonica  28 19 877 75 113 57  19 1189 

Ṝ Ḙ  Lumbrineris heteropoda 47 19    28   38 132 

ẛḘ  Neanthes glandicincta     9     9 

Ḙ  Diopatra sp.  38 28 19     47 132 

Ӫ  Laonome albicingillum    28   19   47 

 Chaetopterus variopedatus         575 575 

1 Chaetopterus sp. 9         9 

 Eusyllis sp. 19        9 28 

ᵭḘ  Nephtyidae grube         28 28 

טּ Ḙ  Paraleonnates uscharovi       19   19 

Ѫ  Paraonidae cerruti      9    9 

1 Prionospio sp.      9    9 

דּ 1 Spionidae sp.1         9 9 

 Eunicidae sp. 9 9       38 57 

Ѫ  Oligochaeta       142   142 

Ѫ  Oligochaeta sp.      113    113 

ӫ ᾬ Echinodermata           

┘ӂ  Archnoides placenta  9        9 

╦Ѐ ᾬ Sipuncula           

Ѡ ╦  Sipunculus nudus. 9  85       94 

₤ ᾬ Nemertinea           

₤ ᾬ Nemertinea sp. 9 9  38      57 

 Cerebratulina sp. 9        9 19 

Ẕ҃ Other           

ὖ  insect larva           

Ӄ  Telmatogetoninae     28     28 

Є  Boleophthalmus pectinirostri    28  9    38 

 Periophthalmus modestus    9  9 9   28 

ῲ Gobiidae sp. 9    28 9  9  57 

эצ  Operculina ammonoides           

ẛ ᾬ Pennatulacea           

 Virgulidae sp. 9         9 

   4066 4915 4566 4226 3538 5151 11113 972 3755 42302 

  ᾬ  35 31 43 48 28 39 31 17 33 105 
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ῶ 3. Ѝ ֮Ἁ ᾬ ד1981 1ѣ ц 2002 ד 1ѣ֢ ⇔ȳ ȳὼ ⇔(H')цᶁл⇔(J')Пѩ  

 Ѝ Ѝרּ   Є ҏ Ѐ ⅎ ҏ Ѐ ⁮Ѡ   

  ᵅ   ᵅ   ᵅ   ᵅ  ᵅ  total average 

1981-1 abundance 3100 1500 1200 6400 4000 3100 8300 10000 NT 37600 4700 

2002-1 abundance 1178 1847 829 1159 226 3214 622 500 1235 10811 1201 

1981-1 ᾬ  22 16 30 28 36 32 31 32 NT 106 0 

2002-1 ᾬ  13 11 15 16 5 17 14 12 21 53  

1981-1  H' 1.2 1.2 2.0 1.0 1.7 2.1 2.1 2.0 NT   

2002-1  H' 1.7 1.6 2.1 2.0 1.2 1.7 2.0 2.1 2.3   

1981-1  J' 0.5 0.5 0.8 0.4 0.6 0.7 0.7 0.7 NT   

2002-1  J' 0.7 0.7 0.8 0.7 0.8 0.6 0.8 0.9 0.8   

̚ ӭЄЊ 19810.94--דmm  20020.5--דmmȴ 
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ῶ 4. Ѝ ɎA1ɏцⅎ ҏ Ѐ ɎD1ɏ1981דц ד2002 ⇔ȳ ȳὼ ⇔(Hǋ)цᶁл⇔(Jǋ)Пѩ  

  JAN FEB MAR APR MAY  JUN JUL AUG SEP OCT NOV DEC 

Ѝ  
1981 abundance 3100  6500 4200   900  800 800 600 500 

2002 abundance 1178 3704 4694 3638 2799 1838 1084 434 311 330 198 735 

ⅎ ҏ Ѐ

 

1981 abundance 11200  7500 7800   1100  2600 5200 1900 6400 

2002 abundance 622 3120 3478 4543 11715 6880 1989 2347 2309 452 481 933 

Ѝ  
1981 ᾬ  21  20 19   18  15 14 15 15 

2002 ᾬ  13 13 12 17 13 14 8 11 10 11 8 8 

ⅎ ҏ Ѐ

 

1981 ᾬ  32  26 24   20  30 26 21 31 

2002 ᾬ  14 17 16 12 12 15 10 11 12 11 12 11 

Ѝ  
1981  H' 1.2  0.6 0.8   1.0  1.8 1.9 1.7 1.9 

2002  H' 1.73 1.57 1.18 1.51 1.37 1.86 1.07 1.96 1.79 2.12 1.72 1.48 

ⅎ ҏ Ѐ

 

1981  H' 1.8  1.5 1.7   1.8  2.1 1.8 2.1 1.9 

2002  H' 2.0 1.9 1.2 1.1 1.3 1.2 1.0 1.2 1.1 1.7 2.3 1.7 

Ѝ  
1981  J' 0.3  0.1 0.2   0.3  0.7 0.8 0.8 0.8 

2002  J' 0.68 0.61 0.47 0.53 0.53 0.71 0.52 0.82 0.78 0.88 0.83 0.71 

ⅎ ҏ Ѐ

 

1981  J' 0.5  0.4 0.5   0.7  0.7 0.5 0.9 0.5 

2002  J' 0.8 0.7 0.4 0.4 0.5 0.4 0.4 0.5 0.4 0.7 0.9 0.7 

̚ ӭЄЊ 19810.94--דmm  20020.5--דmmȴ 
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ῶ 5. Ѝ ֮ ֢ד2002---ד1981 Ἁ ᾭᾓ ῶ 

ᵑ ᴯ Ἁד  ἤ ᾇ (%) ԓצ  pH  ⇔ 

Ѝ

 

1981  Ḙ  5 0.13 7.6 32.5 

2002  Ḙ  1 0.08 7.7 31.2 

1981 ᵅ  Ḙ  5 0.13 7.7 32.5 

2002 ᵅ  Ḙ  2 0.13 7.8 31.6 

Ѝרּ

  

1981  Ḙ  3 0.14 7.5 31.6 

2002  Ḙ  10 0.12 7.7 33.1 

1981 ᵅ  Ḙ  3 0.14 7.5 32.8 

2002 ᵅ  ᾇ  44 0.7 7.6 33.5 

Є

ҏ

Ѐ 

1981  Ḙ  18 0.37 7.7 33.3 

2002  ᾇ  30 0.75 7.4 31.6 

1981 ᵅ  ᾇ  14 0.28 7.6 32.0 

2002 ᵅ  Ḙ  7 0.49 7.5 30.2 

ⅎ

ҏ

Ѐ 

1981  ᾇ  50 0.67 7.6 29.2 

2002  ᾇ  30 1 7.3 28.5 

1981 ᵅ  ᾇ  43 0.66 7.7 20.5 

2002 ᵅ  Ḙ  2 0.1 7.4 19.3 
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1. Ѝ ṅשׁ֮ ц֢ иᵉ Ɏ ֥ᴞ Ὥ Ὲ Ἤ 2001

ὁד ɏ֢ ֽϯȸ 

A1(120.907,24.7685); A2(120.903,24.7716); B1(120.909,24.7796); 

B2(120.904,24.7788); C1(120.911,24.7970); C2(120.906,24.7984); 

D1(120.908,24.8074); D2(120.905,24.8070); E(120.8984,24.7589) 

ʤ  

ʤ  

ʤ  
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Ӣ ᾬ’ Ỵ ⸗  

☻Ὑ҂ 

ᴎӀӴ ᾬ   

 

›ṕ 

ᴎӀ Ӣ ᾬ’ Ȳᴞⅎ Ѐ ῺἋᴼẞᴎ ӻꜜ Ȳ ֮

ᾓᴖṕȲ ὑϚ ӂ ᾼ ₤ ȲẔМẃᴞ › ȳⅎ ц ᾃϤ

ẃᴞ ѬṆ вᾼצ ᾬ Ȳṳ Ӧ ☼ц ᴄᾼᵂӣȲ Ỵ Ϡצ֮

ֵ ἤᾼ ֮ ȴ 

ṷֵ ᾼ ֮ ȲἨ ȲҔ╗Ḙ֮ȳᾇ ֮ȳ Ӱ֮ȳ ֮ȳ

מּ Ὥ ȳ ȳ ᴃȳḘѺȳḶ Ȳ ὑ’ вᾼᾬ ᴖṕȲ

ẁϠֵ ᾼӢ׀Ὲ Ȳ ҒӢᾬֵ ἤᾼҠ ȴҫϚѠ Ȳ Ỵ ֮ᴞ Ԉ

ᾼЛ ứɎẂֽ ȳ ​ȳ ɏȲҒϱϢⱢ Ḗᾼ ╟ ∂Ȳ ֵ

ᾼ ⇔Ғᶶѹ ȲϷ ὑ֢ ֮ᾼᾬ ᾼ Ӣ׀ϱᾼҽЄ╚ ȴ 

ֵ Ӣᾬ ᾼӢ ϩȲϚӎ ϯẃȲ―ᶶ Ȳ҉иᵓӣ כ

ᾬцῈ Ȳṳᶶ Ȳ ᶺ ḷ ӢӢЛ ᾼ ϩȴ ᴖȲצṷ

ᾼ⸗ ᾬ Ễ ṳ‍ֽױȲ֯ ᶶ ᾼ ϯȲצṷᾬ ֯

Ѡ Ὲ›ᾼᴕ Ȳꜙᴟצṷᾬ ᶶ ҷȴױҵȲϢⱢᾼД Ȳ⁄

ṷ⸗ ᾬ ᾼỄ ϱҒ ȴ 

Ӑѝѻ ᾼӭᾼȲѻ ֯ Ỵ ᾼ ȲѿцϢⱢ֪ ᾼ

ПϯȲ ֵ⸗ ᾬ ᾼ ȲѿцӑẃҠ ᾼỄ Ȳѿ ẁⱢ’ в Ṏц’

ԓӢᾬֵ ἤᾼ ᴕȴ 

 

Ḙ ᾇᾼᵂ  

’ вᾼᾇ ֮Ȳ╥ ᾼᾬ ֮ȴӦὑᾇ ֮ ẁϠצ

ẃ Ȳ ֵ ᾬи ῏ᾼṔᴥҠѿכғ᷊ ȴױҵȲᾇ֮ᶈ ᾼ Ȳ

ϷכⱢ ֵ ἤ ц ἤ ᾬ ᾼ ᾬẃ Ȳ ֵ ἤᾼᾬ Ҡѿ

ẞ ═ӢỄᾼ Ȳ ᴖ‚ ᾬ М ῏ᾼ֯׀ȴἬѿȲҠѿЄ ֮ Ȳ

ḥצᾇ ֮ᾼ Ỵ ֮Ȳ ḥצ’ в ᾼӢỄȴ 

ᾇᾼ ІѩḘẃ Ḇ Ḇ ȲἬѿ ☼ц ᴄᾼ ḆⱢ ὔȴӦὑ’
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в ֮ᶮᾼӂỌȲҒϱ Ἤ ᾼЄѬכ Ȳ ẃᴞ › ȳⅎ ц

Ἤ ẃᾼ ϱᾇ ȲҠѿ Ӂṳ ֯ ֮в֮ᶮד ứᾼ МȲẂֽᾈ

Ѐҏ Ɏⅎ ȳϮở ȳ Ѐɏȳ Ѝ Җ ѿȳ Ѝ  Ὼȳѿц

ϢⱢᾼḶ ȴҫϚѠ Ȳד ὑᾇ Ȳ Ѭц ☼ Ḙ ᾼ ϩ ᵅȲ

ἬѿḘ֮ᾼѻ иӁ֯ὑ ᾼϱ ȲᾈЀᾼҖ ɎẂֽⅎ ɏȳ Ѭ

ẞ ᾼḘ☺ ῺɎẂֽ⁮ Ḙ֮ȳ ₨ Ḙ☺ɏѿц ᶮὙ ᾼ

ɎẂֽ Ѝ  Ὼɏȴ 

Ȳ ỴḘ֮цᾇ֮ᾼ   ᶮד ȴ ֵ ӐḘ֮ᾼ֮

ᾇכ ֮Ȳ ֵ Ӑᾇ ֮ᾼ֮ Ḙ֮Ȳכ כ ᾼᶶ Ȳ ֵ

ᾬ ȲἨ ṅ ҷȴẂֽ ỴḘѺ֯ᾬ֯ Л ứᾼ ᾓϯȲ֯

ȳЄ​ȳ ѿцϢⱢЏ ╟ ֪ Ȳ Ѭᾼᵂӣ ϩҒ Ȳὑ╥Ḙ֮

ᶶ ☼ҷȲϷ ֵᾼᾇ ֮ᾼϱ Ở ϱϚ Ḙ ᾬȲ Ϡᾬ ᾼ

иӁȷҫϚѠ ȲḘ֮ ᾇכ ֮ᾼẂІϷἬֵ֯צȲẂּֽמ Ὥ֯’

вᾼ  Ȳ ֵᾼ Ṇ оϠᾇ ᾼӐ Ȳ צֵ מּ Ὥ ᾼ֮ Ϛ

ϯІᾇоϠЛюȲяẔѿЄ ȳ Ѝ ц Ѝ ϱ ֮ ȴ 

’ в ᾼḘᾇ  Ȳ ϠḆֵᾼḘᾇ ֥ ȴ Ἠ ὑ

ϩ ᾼᾬ Л №ԉᴶכ ȲẂֽếỮ ╥Ὑ ᾼ ІȴᵀӦὑ

ᾼḘ֮Ἠ ᾼᾇ֮Ӕ ҷȲ № ẞҬ Ḙ Ἠ ᾇ ᾬ ᾼӢ

ȲẂֽҬ׀ ֻḘ֮ᾼ█ṷḘ ȳ ȳῧ ȳᴫ╟ᴡȳӡ ȲѿцҬ ֻᾇ

ᾼ ȳ╦ ȳе҅ц ֵᾼἵ ȴױҵȲḘ֮цᾇ֮ᾼ ȲϷ

Ὼᴿ ֯ ᾼ ᵓӣȲѿцП ᾼиӁ ᾨȲẂֽ֝ Є ᾼ ṝ

Є Є Ȳ›῏ ḘȲ∟῏ ᾇȲἬѿḘ ᾇᾼ  иӁϷḟứ

ϠẒ῏П ᾼ иӁȴ 

 

ᾼ⸗  

’ ᾼ ӭ Ȳ Ӑ ֯’ ᾬ цẔӢ Ṇᾼӂ ứȴ ὑ

⸗ ᾼᴞ Ϣѝ Ȳ Ɫ ȴ֪Ɫᶺ Л Ȳ ᴞ ᴖ

ṕȲ╥ ֯ ᾼ ẃכ∕Ὲ Ȳᶦ Ϡ Ὲ ֽᴶ ᾼ ḔᵂḂ

Ȳѹ ṷḂ ╥Ϛ ẞ ӂ ᾼ ứḂ ȷϢѝ ⁄╥ ֯Ὲ ᾼ

ẃכ∕ Ȳᶦ МϠ ֽᴶ Ὲ ᾬ ╦ Ȳ ᴖϠ Ϣ ῂ
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ᾼ ֵḂ ȴἬѿȲ’ ᾼ⸗ Ȳ Ҕ╗ᴞ Ϣѝ ᾼ ֣Ȳ

ṅ⸗ ᾬ цẔ ᾼ֝׀’֮ ȲϷ ṅϢѝשׁ ֣ ⸗ ᾬ ᾼ

ᾼ ∕ȴ 

Ϛȳ ᾼᾬ  

ɎϚɏ ү ἵ ȸ’ в ᾼᾬ ȲϷ╥Җү Єᾼ צ

ȴ ҟѿЄ Ѐ ϱ ȳ Җ ѿц Ѝ מּ Ὥ

Җ צ Ὑ ᾼиӁȲӭ› ᾼ ᾼצὙ ᾼ оȲẂֽЄ

ЀᾼϚ ᵛ ҷȲ ₨ ц Ѝ Җ צ⁄ ȴ ὑ’ в

ᾼү ἵ ד щ ⁴Ȳ╜Ἀ ᴯц ṅשׁ ᴯ᷾Ϥ ᾼ

ᴩׁשṅȲ ╥ү ṅשׁ Ϛ ᾼῈ›ּנ ȴ 

Ɏϡɏ ѫḘ ȸ’ в ẓ҅ῶἤᾼᾬ ȴ Ϛṓᾼ ѫḘ ᴥמּ

ԓү ȲѷꜜϱϷצ Ϛṓȴ ѫḘ ҟ צ 10 ᾼ

נּ▲ Ɏ ȳḈȲ1994ɏȲḆנП›֯⁮ › ЀϚ Ȳ ֮ỰӖ╓

ҏּמᴥ ( Ɫ ѫ ) Ɫ ЛюȲ╝ ɦצ֤֮ ҁ ɧ

П ȴ ѫḘ Ɫ’ вᾼ Ȳ ҟὑЄ Ѐҵ ȳ Ѝ

Җ  Ὼȳ Ѝ ᴫҖ ѿц ⁮Ḙ֮ צ ᾼиӁ

Ȳӭ›֢ ᾼ Ựᶁ≡ ȲꜙᴟҬ ╦иӁȲ

ᾼ ᾼ צ Ȳ‎∕ׁשṅ ṳ ṎḂ ȴ 

ɎϮɏ ԃѫ ȸ ҟ Ɫԃѫ ɎUpogebia wuhsienweniɏȲ

и ῏ӔὙ Ɫԃѫ Ɏ Austinogebia wuhsienweniɏȴӐ

и ֮Ɫ Ȳצṷ ῏ Ɫ ֣ ᾼ ᶠ ȲϷצ Ɫ ֣ Ự

ᾼ ᶠ ȴԃѫ ѿиӁὑү ᴫҖ ᾼᾇ ֮ⱢѻȲצᵑὑ

ү М ᾇ ֮ᾼɦ ɧּר ȴṼ ҟᾼ ▲ Ȳ

’ вᾼԃѫ ҟצԓү Єᾼ Ȳṳ  ѫ

Ɏ Lepidophthalmus kempiɏцЄ╓ᾇ ɎLaomedia astacinaɏ Ẓ

ṇṓᾼӧ ᾬ ỰȴиӁ֮ѿ Ѝ Җ ᾼᾇ ֮ⱢѻȲҠכ

Ὑ ᾼ ♂Ѐ₤הᵒ ҏẃȴ ᴖῺẃӦὑ ᾼ цϢⱢᾼ

Ɏ҉ ᵓӣɏȲ БᶤᶤҠ֚ȴ‟ ɦ ɧᾼӐᾬ Ȳ֯Ӣ

ϱⱢ‟ ɦЁ ɧᾼ ɎOphichtys urolophusɏц ɎOphichtys 

apicalisɏᾼ ᾬẃ Ȳ Ẓ ҟ ӖἬ ὑ ᾼ ᾬ Ȳ
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ϷБ Ὼ ҷȴ 

Ɏҳɏ Ѡ ╦ ȸ‟ ɦḘכɧ Ѡ ╦ ɎSipunculus nudusɏⱢᾇ

֮ᾼ כ ȴҵῶכᴿЄ₤ Ϛ ᾼ ᾬȲṶ ϱ╥и

ϱ ᾼ╦ ᾬȴ Ѡ ╦ ֻ֮ἉⱢᾇ ֮ᾼ ȴ

▲ Ȳ’ в ԓүצ ֵᾼ Ѡ ╦ Ȳ ֮Ӗ Ϸ

צ ӣἨ ᵂ ᾼ ȲᵀṼӭ› ᴿѾ ᾼ ϩצ ю

ᾼ Ȳ ᴖ ╥ᵡ Пᴖ ȲἨ╥ ᾼ ᴖϯ ȲЬצ

∕ ▲ȴ 

ɎХɏ ┘ӂ ȸѿ ᾼḘ֮ῶ Ɫ Ȳ ҟ ▲ᾼּנ МБ

ȲֽЭ ▲Ҡ Ҭ ╦ᾼЊ ȲἨ ϺἬײ ϯẃᾼ

ҵ ȴ┘ӂ Ɫ ᴁ╬ᾼ ╓ ᾬ Ȳ ὑ ֕ ᾼ

ᶴắ ϩ Ȳ ҟиӁὑ Ϛ ᾼḘ֮Ȳ╥ᵡБ ֮ ҷἨ

╥ ҷȲ ї ᾃ ȲϷҠ ᵂ ẃ’ ṎЏᵂᾼ

ᾬ ȴ 

Ɏгɏ Ṹѫ ṗῤȸṸѫ ṗῤɎLingula adamsɏӐ ᾼи ֮ᴯ Ȳ

ὑ Ṝ ᾬȲⱢ ύּנҏ ᴟЭЬӑ ᾼᾬ ȴ’ вὑ Ѝ

Җ ᾼḘᾇ ֥ צ ֵᾼ נּ Ȳᵀ ṳЛ ȴӐ ẓ

צ ᾼׁשṅц’Ṏ Ȳ ẃ Ҡ᷾ϤḆᾼ ▲ȳׁשṅ Ϡ ȴ 

ϡȳ ᾼϢѝ  

    ’ в Ϣѝ Ȳ Ḷ Ȳ Ɫ Ѝ ֮’ вᾼḶ

ȲӔהҖү Єᴖ ᾼ׀ Ḷ ȴ1894דṤЭᾼḶ

ҭȲᴟЭЬ ’ вᾼӢᾬ ȳ֮ Ὲ ц ◦ᾼ Ȳצ ὍӢ

Ȳ ϵѿẃϷϚ᾿ ≈ ᴕ ȲᵀЬӑҀ ᴩȴӦὑḶ ᾼᴁ╬ Ϛ

᾿╥ Ϣ їᾼ ȲϷ ᴕ Ϣ ὑ ᾼ ᾎȴֽЛכ₤ ᶄ

Л ȲϢ ╥ᵡ Ӵᵛ Ḷ Ȳ Ḷ Ἁ Ȳ ╥ ֮

Ẕ ☼ Ȳ ԛװ ὑ ӢᾬᾼӢ׀Ȳ ἨֵἨюᾼכ ȴ 
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ᴕѝ  

ѵ Ȳ2004Ȳ Ѝ ֮ њҌȴ ᴎӀ╜Ἀȴ 

ᴶӂ֥ȳ☻Ὑ҂Ȳ1997Ȳ ᴎӀ ᾼ ȴ ᴎӀ╜Ἀȴ 

☻Ὑ҂Ȳ1997Ȳᴎ Ӣᾬȴ ᴎӀӴѝоМїȴ 

☻Ὑ҂ȳᴶӂ֥Ȳ1999Ȳ ᴎӀ Ѝ ֮Ӣ њҌȴ ᴎӀ╜Ἀȴ 

ὕȳḈ Ȳ ᴎ Ѝ ᾼ ȴ Ỵ ֮Ӣ ц’Ṏׁש ѝ ȴМ

Ӗ ȴ 
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ᴎӀ Ӣ ᾬ’ ֵ ἤ 

Ϛ 

 

 

Ϛ.ᵮі ֮ ᾼ֮ ԈⱢᴶ ? 

 

ϡ.ᴶ ֮ ?ѿцֵ ἤᾼ ? 

 

Ϯ.ủ о ȳ ц ᾼ … 

 

ҳ. ֮ ֽᴶ ֮֯ ?֯ ֮Ϣ צ ẞֻ ? 
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Ѝ ֮ ֝ғ Ю  

яю  Ὥ  Ḉ∂Ӕ Ḉ  Ḉ∂ὕ  

ӴМ Є ӢỄּד Ṇ 

 

›ṕ 

֮ Ṹ ֮ Ȳ​ ҉ḝȲЍ Ȳᾈ☼ ≡Ȳ֪ᴖ Ϡᴫ ᾘ

Єѱᾼᾇ ֮ếᾈЀ ȴ֮ϱ ὭӢ ṆМП   ֮ ᴟᾈЀ

֮Ȳ֪ױȲ Ṏ ᴖѹӢᾬὼ ⇔(biodiversity) ᾼӢ ȴ М Ӗ

Ầ (1993)П ▲Ȳԓ 16 ѻ ֮ȲԚ 11,896е ȴᴖ

Ӧ 71 ẞ 266 ȴẔМᴯὑ ᴎӀ Ѝ ᾼ Ѝ ֮Ȳѿⅎ Ѐѿ⁮ᾼ

ᾇ ֮Ȳ 1,600е ȴ Є ᾼ ṙȲ ẁ ᾬ Є

ᾼѬ ȴⱢẕ₤╡ȳּוẒủ ᾼМ ȴⱢᴶ֮ ϱ

ᾼᾇ ֮ ẁֽױ ὼ ⇔ᾼ ȲϚ᾿╥Ӣ ῏ế Ӣ ᾬ’Ṏ

Џᵂ῏ ᾼ ȲӐѝᾼӭᾼӦ Ѝ ֮ ếӢ ғ ẃЮ

Ѝ ֮ ֝ғ Ȳ Є Ѝ ֮֯Ӣ ғ ế Ӣ ᾬ’ṎП ἤצ

Ḇ Ϥ ȴ 

 

Ӣ ғ ֝ғ Ἐ  

Ӣᾬ ὼ ⇔(Biological Community Diversity)П כ ֪ ạȲϚ᾿╥

Ӣᾬ ῏Ἤ ṅПשׁ ȴMacArthur (1972)ѿ֢ ПӢ ᴯῈ (Niche 

space) ἘȲ Ὑ ὭӢ Ṇв ὼ ⇔П Ȳ…   ᾼӢ

ᶮ ᾼ оȲѿц֢ ṿӣ ᾼЛ֝Ἤ  ȴכ

ḕϚ ӢᾬצẔ ᾼӢ ᴯ (ecological niche)ȲẂֽ Ӣ ᴯҔ╗

Ẕ ᴩⱢȲῈ ṿӣȲ ПӢ♄ҭ ȲҠứ ⱢϚֵ ПӢ׀Ὲ

(Pianka, 1988)ȴ֯Ϛ ứᾼ ֮вȲӦὑ צ Ȳ֢ᾬ Ӈ ҏϚ

ᾼ ṿӣᶾҾȲѿ ṜẔ ᾼ ḖȲҫѠ Ȳ ᵅ Ẕ҃ᾬ ПדФ

ᾨȲᴖ ếӂԚ׀ȴ֪ױ Мᾬ ӭ Ӣ ᴯῈ ЄЊếᾬ Ӣ

ᴯ (ecological niche overlap)צ й …( Cody and Diamond, 1975)ȴ 

Ӧ Ӣ ᴯП иέẃ П ғ ȲⱢӢ ῏Ἤ

ṅᾼשׁ ȲMacArthur (1958)иέХ Л֝ (warblers)Ȳṿӣ Л
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֝ ᴯП ᾼ ᶮȲ ὭӢ ṆМЛ֝ᾼ ṿӣ֝ϚἨ ᴿᾼ Ȳ

כ Ȳ ᾼ ᾨȲᴖ Ԛ׀ᾼ ȴױ ẓ ếғ П Ȳ

Root (1967) һⱢ֝ғ (Guild)ȴᴖḕϚ֝ғ ἏἏӦ֢ ֵ֯ Ӣ ֽ

⇔ȳ ᶾҾȳ ȳ ᴯɲὬ ȲἨ Іɳ Пדᴿ⇔Ȳ

Ӧֵ иέП иέ (Cluster Analysis) ȲἨѻכииέ (Principal 

Components Analysis)ẃꜜứП(Pianka, 1988ȲLudwig and Reynolds, 1988)ȴ ֝

ғ ᾼׁשṅ Ҡѿצ ֮ ֢ Ӣ ṆȲѿ ẞ Ӣ ᾬ’Ṏᾼӭ

ᾼȴ 

֝ғ ṅשׁ ֵ иέᾎȲ Wagner (1981)ế Cale (1994)ṿ

ӣֵ иέᾎȲиέ ֝ғ ủ ᾼ оȴSuhonen, et. al. 

(1993)ϷӣϠֵ иέᾎȲиέ ὭӢ Ṇв (Predation) ֝ғ

ᾼ ȴPoysa (1983)ѿֵ иέᾎׁשṅ ֮Ӣ Ṇв ֝ғ

П ṿӣП …ȴGullet ế Crowe (1985) Ϸӣֵ иέᶾ

‍☺ ֮Ӣ ṆвѬ ֝ғ Пֵ ἤȳ иӁᵂ иέȴ 

ᾬ֯ ֮Ӣ ṆМ ԉ ῏῏ᾼṔᴥȲ‚ Ӣ ṆМ и

ᾼ Ȳ ═ ֮Ӣ ṆМ ῏ и ῏ ӂ …П Ṕᴥ(Ricklefs 

and Schluter, 1993)ȴᴖ ᾬ Пכ ȲἏἏч ҏӢ Ṇắ П

⇔ (Furness and Greenwood, 1993, Szaro and Johnston, 1996)ȴ֪שׁױṅ

ᾬМ ứ֝ғ ֮ ᵓӣϞ╥ ֮Ӣᾬֵ ἤӘ цӢ Ṇ

ṎἬЛҠἨ ᾼϚ ȴ 

֯ ῂ Ḗ Ӣᾬֵ ἤП ḖϯȲ֢ ҏѿӢ Ṇ

Ṏ ֫ד ȲӢ Ṇ Ṏ Џ ϱПᴆ╬ ц ᵿ Ṏ Ȳ֪Ẕ

Ӈ צ ἤПӢ Џ ἨӢ ᶾדּ (Odum, 1994)ȲHenry and Amoros (1995)

ѿӭ› ☺ếּר Ӕ֯ ᴩПӢ Ṇ Ṏ ⱢẂȲ ҏӢ Ṇ Ṏ ᾼצ

דּ ἘȲ҃ Ở Ӣ П ἤȲᴖ Ṏ› Ӣ ṆП

Ϡ Ṏ ᴩМế ᴩ∟П ȳѩ ȳЏ ứ ⱢḟứӢ Ṇ ṎПכ

ȴү ὑṸ Ȳẓ Ӣᾬֵ ἤ╓ Ȳᾬ ֵȲЛὔӦ Ϛ

ᾬ Пׁשṅ ẞӢ Ṇ ṎПӭ Ȳ֪֝ױғ П ἘПᵓӣȲҠṿ Ӣ

ᾬ’ṎЏᵂẓּד Ṽ Ȳ╜ Ḇẓ ȴ 
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Ѝ ֮ ֝ғ  

Ϛȳ ӐиέЏẓ  

֮Ӣ Ṇв ֝ғ ПиέӇ ֥ ֵ ἤế ֮ иέȲѻ

ӭֽϯȸ 

ɎϚɏѬ ὼ ⇔ 

ṿӣShannon diversity index (H):  

H=-Ɇ(ni/n)ln(ni/n), ni Ɫ i П ӭȲᴖnⱢ װ ▲ П ȴ 

Ɏϡɏѻכииέ(Principal Components Analysis, PCA) 

ӣẃᵒ ѣԌכ Ȳ ֮ Ḃ ֪ ȴѻכииέ

ֵ Ở ṿẔכⱢϚṷФד Ӵᾼ ἤ ֥ Ȳֽ Ҡױ оֵ

ᾼ ⇔Ȳṳ ḟ иέ ПԚ ἤ ȴ 

ɎϮɏ֝ғ иέ: 

Ɫ ϢⱢ♄ ╓ П ȲἏἏᵓӣѬ ṿӣ П ᶮȲӦ

Ẕ ᴩⱢ ֮ПṿӣᾭᾓȲ Ẕиכ 7 ֝ғ (Ntiamoa-Baidú et.al ,1998) 

( 1)Ȳѹ ֥Ẇכ 7 ֝ғ Ȳ ᾼ оȲѿѠ―ѩ ȳ ᴷиέȸ 

Type 1֝ғ ѿ ⱢѻȲֽṚ ếῧ ȴ 

Type 2֝ғ Ҕ╗ ȳὧѠ Ḕ ПЊ₤ דּ ȴ 

Type 3֝ғ ѿ₿ ȳӥ ṛḔ П Є₤ דּ Ɫ҅ῶȴ 

Type 4֝ғ ѿ‌Ṝ ȳṚṜ ֯ Ѭ Ѭ П  דּ Ɫѻȴ 

Type 5֝ғ ѿЊӪ ȳЄӪ Ḕ Ѭ П דּ Ɫ҅ῶȴ 

Type 6֝ғ ѿЄ₤ Ѭ ֽ Ɫ҅ῶȴ 

Type 7֝ғ ѿЊ Ԇ ѬМ П דּ Ɫ҅ῶȴ 
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1. Ѭ ֝ғ и ӱ  

֝ғ ⱢṏֻᾼӢ ╓ ȲҠ ϚḔӣὑ ᴷӢ ֮ ṎПЏẓȴӦ

֝ғ ╓ Ȳч ֢ ֮ П ᴥȲѿẁ ֮ ṎП ᴕṳ ᴷ ṎП Ὠ 

(яȲ2000)ȴ 

 

Ѝ ֮Ѭ ▲ Ὠ иέ: 

Ϛȳ : 

ѿ Ѝ ֮вПⅎ Ѭ Мїן֫ ▲ⱢẂȲ ד2004 10ѣᴟ 2005

ד 9ѣԚּנ Ѭ 4ӭ ד9ּ 33 4762 Ȳ֢װ ד ѿכ 2ῶПȴ 

 

29%

 

5%

ч

4%

‌Ṝ

4%

ЄӪ

3%

Ṝ

3%

Ẕһ

2%

ὧѠ

30%

ᴊ

7%

1%

МḒ

1%

ЊӪ

8%

 

2. ⅎ Ѭ Мїן֫ ᾼ֢ ᴾ Пד ᴍиѩ 
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: 

ὧѠ Ɫ ᾬ Ȳ֪ẔⱢ Ȳѹ֯ Ѝ Ϛứᾼצ֮

Ȳ╝ ֯ḕ ѣԌ Лю ᾼּנ Ȳѹ֯ҍủ צ ЄᾼὧѠ

ҏ ȴ ϡ Ɫҍ Ȳ֪ױҬ֯ҍủЄ ҏ ȴ Ϯ ṓᾼ

ЊӪ Ȳ֪ױϷ╥ḕ ѣԌצϚứᾼּנ ȴᴖ ҳ Х ᾼᴊ

  ╥ҍủ ᾼ Ȳѻ ҏ ֯ҍủ ῴ╡ ȴ г ᾼч Ɫ

ҍ Ȳᵀѻ ҏ ֯╡ủȲ ᴿᾼ ᶮϷҏ ֯ҍ Ṝ ϱȴᴖЄӪ ȳ

‌Ṝ ֯Ϛד 4ủ נּצ ȴ 

Ѝ  

ד2004 10ѣᴟ ד2005 9ѣᾼ 12 נּ ȲԚּנ Ѭ 3ӭ ד4ּ 15

1848 ) װ 3)ȴ 

ὧѠ

70%

19%

ЄӪ

3%

ЊӪ

5%

Ṝ

0.5%

Ẕһ

1%

‌Ṝ

0.5%

ᴊ

1%

 

3. Ѝ ᾼ֢ ᴾ Пד ᴍиѩ 

ὧѠ Ɫ Ȳѹ ᾼϚҙѿϱȲЛҬ╥֪Ɫ Ѝ ֮

ὧѠצ ȲϷ ֮ צ₤ ȲѿḘ Ɫѻᾼ ֮ȲѹЛ ⅎ Ѭ

Мїן֫ צ Є₤ᾼ ☼ ẁ ֵᾼ ц ᾼ Ȳ֮╝

ẁẔ҃Ѭ ᵓӣȴװ ᾼ ֽ֝ⅎ Ѭ Мїן֫ Ϛ Ҭ М

֯ҍủҏ ȴЊӪ ЄӪ Ϛד 4ủꞋҠṓẔ ȴ 

ѿⅎ Ѭ Мїן֫ Ѝ ⱢẂѩ ѣԌ ᾼ о: 

Ӧ 4 5 ῀ⅎ Ѭ Мїן֫ ד2004 11ѣ Ѝ

юҵȲԓד Ѿ צ Ѝ ֵᾼ ȲᵀẒ ᾼ
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ѣԌ ᾼ оד Ϛ Ȳҍủ֪Ɫ ᾼҏ צ ֵᾼᾬ Ȳ ủ⁄֪

ҟᴖ ᵅȴẒ ᾼֵ ἤ╓ ὔắẞ ᾼ Ȳֽҍủ

ᾼ ὧѠ Ȳṿ ֵ ἤ╓ ḥצ ᾬ ֯ҍủ ᴖ ủ

ᵅᾼѣ оȲᵀẒ ֵ ἤ╓ Ьדצᴿᾼᾼ о( 6)ȴ ᾬ ȳ

ֵ ἤ╓ ῶ ד Ϛ ᾼѣ оȲ֪ױ Ѝ в ֝ғ П

ȲҠѿ Ɫⅎ Ѭ Мїן֫ ╟Џѿ∟ ֮Ḃ Ȳ ֝ғ Ḃ ᾼ

ȴ 
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4. Ẓ Ѭ ѣԌ ᾼ  
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5. Ẓ Ѭ ѣԌ ᾼ  



 114 

0

0.5

1

1.5

2

2.5

P
N
N
R
ד
O
N
ѣ

P
N
N
R
ד
O
O
ѣ

P
N
N
R
ד
O
P
ѣ

P
N
N
S
ד
O
ѣ

P
N
N
S
ד
P
ѣ

P
N
N
S
ד
Q
ѣ

P
N
N
S
ד
R
ѣ

P
N
N
S
ד
S
ѣ

P
N
N
S
ד
T
ѣ

P
N
N
S
ד
U
ѣ

P
N
N
S
ד
V
ѣ

P
N
N
S
ד
W
ѣ

ѣԌ

Shanoon H
Мїן֫

Ѝ

 

6. Ẓ Ѭ ֵ ἤ╓ Shannon diversity index(H)ѣԌ ᾼ  
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ϡȳѻכииέ:  

ɎϚɏⅎ Ѭ Мїן֫  

ϚḔ ѻכииέ( 7)᷄ҏ ѣԌ֢כ Ѭ כ ᾼѻ ᵑ

֪ІȲ ῶ 1 ῀ Ϛѻכиצ 67.6%ᾼ ⇔Ȳṳѹ 8Ҡכҏ ὧѠ

ᾼ ЄȲ╥ ѣԌכ Ḃ ᾼѻ֪Ȳ֪Ɫ Ẓ ֯ҍủ

צ Єᾼ ҏ Ἤ ȴᴊ ᾼ ЊȲᵀד ὑẔ҃Ѭ ȲϷ╥

כ Ḃ ᾼװ ֪ІȲᴊ ╥ ҳ ѹ М֯╡ҍẒủȲ Ϯ

ᾼЊӪ ֵȲᵀӦὑⱢ Ȳԓדᾼ оЛЄȲЛ╥Ḃ

ᾼѻ ֪Іȴῶ 1ᾼ ϡѻכиצ 9%ᾼ ⇔Ȳԛ 9 ῀ ‍ ᾼ

֪ІȲᵀЬҠכҏϚṷװ ᾼ ֪ІȲ Ṝ ч ֯ ϡѻכ

иМ╥ ᾼ ֪ІȲ Ẓ ѻ М֯╡ủҏ ȲѹצϚứᾼ ȴ 

 

7. ⅎ Ѭ Мїן֫ ѣԌ ииέПϡаכѻכ ᶧ  
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ῶ 1. ⅎ Ѭ Мїן֫ ѻכииέᾎиέѣԌ כ Іᾼ֪כ

 

֪ PC1 PC2 ֪ PC1 PC2 ֪ PC1 PC2 

Ϯ  0.0032  -0.0586  ᴊ  0.2582  0.2214  ҡ  -0.0039  -0.0450  

ЄӪ  -0.0282  0.0733  ṚṜ  -0.0321  -0.1849   0.0019  0.0681  

ЄḒ  0.0851  0.0541  ὧѠ  0.6313  0.1497   0.0187  -0.0277  

ЊѬ  0.0340  -0.0109     0.0832  -0.2290   0.6997  -0.2474  

ЊӪ  -0.0945  0.2631  ‌Ṝ  -0.0667  0.3241   0.0374  0.0283  

Њ‌Ṝ  0.0252  -0.0044  ц  -0.0160  0.0045  Ӱ  0.0240  -0.1673  

Њ  -0.0088  0.0202   0.0203  0.0087   -0.0019  -0.0097  

Њ  -0.0070  0.0272   0.0051  0.0128   0.0252  0.0452  

МḒ  -0.0304  -0.0196   0.0205  0.0347   0.0217  -0.0717  

ч  -0.0823  -0.4307  Ṝ  -0.0167  -0.4995  Eigenvalue 164.05  21.91  

Ӫ  0.0051  0.0128   -0.0097  -0.1102  
ᴍиѩ 67.61% 9.00% 

ᶠ׆  -0.0342  -0.3170   -0.0054  0.0198  

 

    

8. ѻכиέ Ϛ(PC1)Пⅎ Ѭ Мїן֫ Ѭ Іᾼ֪כ

  Ȳּמᴥ ҅ῶ Ὑצ ᾼ ֪І 
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9. ѻכиέ ϡ(PC2)Пⅎ Ѭ Мїן֫ Ѭ Іᾼ֪כ

  Ȳּמᴥ ҅ῶ Ὑצ ᾼ ֪І 

Ɏϡɏ Ѝ  

ѻכииέ( 10)᷄ҏ כ Ѝ ֢ѣԌ Ѭ כ ᾼѻ

ᵑ֪І Ȳ ῶ 2 ᾼ Ϛѻכи 11 ҠכҏὧѠ ᾼ ЄȲ

╥ ѣԌכ Ḃ ᾼѻ֪ȲὧѠ ᾼ ᴾϠἬצ ᾼ 6

ὙצҿҢȲѹכ ᾼủ оȴῶ 2ᾼ ϡѻכи 12 ӱ ╥ ᾼ

֪ІȲ֪Ɫ ֯ҍủצὙ ᾼ Ғȴ 
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10. Ѝ ѣԌ ииέПϡаכѻכ ᶧ  

 

ῶ 2. Ѝ ѻכииέᾎиέѣԌ כ Іᾼ֪כ  

֪ PC1 PC2 ֪ PC1 PC2 

ЄӪ  0.0578  0.1039   0.0256  -0.0271  

ЊӪ  -0.0424  0.1213   0.0124  -0.0410  

Њ‌Ṝ  -0.0088  -0.0049   -0.0137  0.0038  

МḒ  -0.0088  -0.0049   0.4638  0.8698  

ᶠ׆  -0.0124  0.0432   0.0244  -0.0502  

ᴊ  0.0712  -0.0942   0.0256  -0.0271  

ὧѠ  0.8780  -0.4479  Eigenvalue 45.5896  19.6229  

‌Ṝ  -0.0175  -0.0073  %variation 64.0920  27.5870  

Ṝ  -0.0308  0.0277        
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11. ѻכиέ Ϛ(PC1)П Ѝ Ѭ Іᾼ֪כ   Ȳּמ

ᴥ ҅ῶ Ὑצ ᾼ ֪І 

 

12. ѻכиέ ϡ(PC2)П Ѝ Ѭ Іᾼ֪כ   Ȳּמ

ᴥ ҅ῶ Ὑצ ᾼ ֪І 
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ϮȳѬ ֝ғ  иέכ

ⅎ Ѭ Мїן֫ Ѭ ֝ғ ѿ Type 2Ɫ ֵ(ῶ 3)Ȳᵀ Type 4

Type 5ḕủ Ϛứᾼצ Ȳѹ Type 3ԓדᾼ ϷṜ Ȳ ᵂⱢӑẃ╟Џ

∟ ֝ғ оᾼѩ ȴ 

ῶ 3. ⅎ Ѭ Мїן֫ ֢֝ғ ҳủᾼ  

ғ  דҍ ԓ וּ  ╡ 

Ϛ  17 0 9 3 29 

ϡ  1137 81 294 1962 3474 

Ϯ  3 9 2 35 49 

ҳ  286 126 130 50 592 

Х  110 112 239 143 604 

ϝ  3 4 2 5 14 

 1556 332 676 2198 4762 

   

  Ѝ ֝ғ (ῶ 4)Ϛ ╥ѿ Type 2Ɫ ֵȲᵀҬ ϯ Type 5ᾼ

Ṝ ȲᴖẔ ֝ғ ᾼ ֵЛ 20 Ȳ֪ױӐ ѿ Type 2 Type 5

ⱢѻȲ ᵂⅎ Ѭ Мї╟Џ›∟ᾼן֫ ȴ 

ῶ 4. Ѝ ֢֝ғ ҳủᾼ  

ғ  דҍ ԓ וּ  ╡ 

ϡ  187 97 331 1050 1665 

Ϯ  0 10 1 0 11 

ҳ  2 1 0 7 10 

Х  36 21 70 34 161 

ϝ  0 0 0 1 1 

 225 129 402 1092 1848 

 

Ѭ ѻ ᾘ Ѭ Ȳᴖⅎ Ѭ Мїן֫ ЄѹӂỌᾼ

֮Ȳ ᾼѬӂ ⇔ Њὑ 1еѐȲᴖҬ Ḃ 20еиȲ ṿ Ѭ

ᾌ 100еѐҿҢȲҠѿ ֝ғ Пҏ צ ᾌ ȴ֪ױӑẃ╟

Џ ᵑᾃ ֮ᾼ ⇔ оȲṳ йᾃ ╓ ֝ғ ᾼḂ ȴᴖֽ 13 
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Ἤӱ Ѭ ∂∟ ṿ Ѭ ֯ 1.6еѐ ᾼ ֮ Ȳ֪

Ҡױ ᾼ ֮Ἠ ᾼצ ֮Ȳ ṷ ᾼ ᴷ ȴ 

 

 

13. ⅎ Ѭ Мїן֫ ֢ ⇔ ӱ  

 

 

Ӑѝ Ѝ ֮вѻ ֮ ֝ғ ᾼ иέȲṿᶺ Ḇ

֪ ПḂכ Ȳᶔ ᵓӣ ֝ғ ᾼ иέȲҠѿ ẁ

╟Џ ᴯצ Ӣ ᾬ’ṎП Ȳ ϢⱢḂ ֮Ӣ П ẞ

ᵅᾼ ⇔Ȳṿ Ӣ ᾬ’Ṏế ∂ צ ᾼ ȴ 
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ὧṸ֮ ⁴ Ѐ П֮ иӁ 

Biogeographic distribution of the genera Helice and 

Chasmagnathus from East Asia 

╟  (Hsi-Te Shih) 

ӴМ Є ӢỄּד Ṇ 

(Department of Life Science, National Chung Hsing University, Taichung, Taiwan) 

 

 

⁴  (Helice) Ѐ  (Chasmagnathus) Ẓ ᾇ ֮ ṓᾼѠ

Ȳֵҙ┤♂ ȴױẒ ᶮ ᴿȲиӁὑ֙⇔ᴫыӂ◦ȳ⁮ּרȳ ᴫ

Ϛ ȴὧṸ֮  (ѡӐȳ ȳү ȳМ צ ( ￼ Ѐ  (Chasmagnathus 

convexus)ȳϮ ⁴  (Helice tridens)ȳщ☿⁴  (H. tientsinensis)ȳ Ṝ⁴  (H. 

latimera)ȳү ⁴  (H. formosensis)ȳѡӐ⁴  (H. japonica)ȳԃѫ⁴  (H. 

wuana)ȳ⁴ ӑứ  (H. sp.)ȳᴿѠ⁴  (H. subquadrata)ȲԚ 9 ȴӦᶮ Ҡ

иⱢҳЄ Ȳ Ϛ Ɫ ￼ Ѐ ȷ ϡ ⱢϮ ⁴ ȳщ☿⁴ ȳ Ṝ⁴ ȳ

ү ⁴ ȷ Ϯ ⱢѡӐ⁴ ȳԃѫ⁴ ȳ⁴ ӑứ ȷ ҳ ⱢᴿѠ⁴ ȴẔ

М ϠᴿѠ⁴ Ɫ֙⇔ᴫыӂ◦ Ӂ ПҵȲẔ ᶁ‭ ὑὧṸ֮ Ȳѹѿ

⁮ȳү ⱢиӁП⁮ Ȳ ὑӢᾬ֮ ϱᾼ Җᾬ  (circumboreal species)ȴ

Ӑѝ ṷᾬ П֮ иӁȲѿцẔҠ П ֪Іȴ 
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›ṕ 

⁴  (Helice) Ѐ  (Chasmagnathus) Ẓ ᾇ ֮ ṓᾼѠ

Ȳӭ› ὑЗ ♂┤Ȳֵҙ(Family Varunidae) דּ ȴ֯ ֵ֮ ᶁ

ẃ ӣȲẂֽМ  (ϱӥ Ϛ, 1941; , 1984; ȳ Ә , 

1991)ȴМ ￼ Ѐ  Chasmagnathus convexus щ☿⁴  Helice 

tientsinensis ᶁצῐᵮ ᾼ ╬ẂІ ( , 1984; ȳ Ә , 1991)ȴ

ү ᾼ Ѐ ⁴ Ữӑ ῐᵮצ ╬ (Chiu, 1964)ȲᵀЬצ ֯

╬ᾼҠ ἤȴ 

Ẓױ ᾼᶮ ᴿȲиӁὑ֙⇔ᴫыӂ◦ȳ⁮ּרȳ ☺Ϛ ȴױ ֵ

ᾼ֮ ⱢὧṸϚ ȲҔ╗ѡӐȳ ȳү ȳМ Ȳӭ›Ԛ  .ȲẔМ H 9 צ

subquadrata Ɫ ᾛиӁᾼ Ȳ֯֙⇔ᴫыӂ◦ᶁצ ȷὧṸѿҵᾼ ֮Ɫ

☺רּ⁮ ᴫ Ȳ ὑЛ ᾼ֮ иӁȲᶁҬ Ϛ Ȳиᵑ╥ Chasmagnathus 

granulata Dana, 1851  Helice crassa Dana, 1851ȴ 

ὧṸ⁴ ᾼи   ѿẃϚ᾿ ϫиᵝ Ȳѻ ֪֯ὑ֢֮Ἤ ᾼ

ᶮ −ЄȲꜙᴟ ϷЛϚ ȴSakai & Yatsuzuki (1980) ֯ Helice 

МȲכӴϚ Ṹ  HelicanaȲ  H. wuana ϚẆ ῶᾼ  H. japonica Ҕᵶ

ҟȲẔ ᶮ ᴿᾼ H. tridens, H. tientsinensis, H. formosensis, H. latimera ⁄

ὑ Helice Ṹ ȴ  ṿӣᾼ ֤ H. leachi ⁄ Ɫ╥ҫϚ Ḇנ ᾼ

֝ᾬ ֤Ȳ֪ױ ḆḂⱢ H. subquadrata (Ng et al., 2001)ȴ ￼ Ѐ  C. 

convexus ⁄ Ɫ ứȴ 

Ӑׁשṅӭᾼ֯ὑ ὧṸ֮ Ἤ ᾼ⁴ Ѐ Ẓ ᾼכ ᴩᶮ

Ȳṳ иẔ֮ иӁ Ȳ ᴕד ᾼӢ Ӣ ᾼׁשṅ ᵫȲ Ẕи

Ӂᾼ֪כȴ 

 

֮ иӁ и  

￼ӧ ᾼ ⇔ȳ ἤ ϯᾼ ЄЊȳ ӭѿц ֥ᾼ ⇔ȳ ἤ

Ϛ ῒᾼᶮᾭȲҠ ὧṸױ иⱢҳЄ Ȳ֢ ᾼ֮ иӁֽ  1 ᴟ  3ȴ 

1. Ϛ  : 1 צ

￼ Ѐ  Chasmagnathus convexus (de Haan, 1833)ȲиӁὑѡӐ (ד

ᴟ ) (Sakai, 1976)ȳ ҙ  (ϱӥ Ϛ, 1941)ȳМ  ( ᴂᴟ ⁮ ) 
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(Dai & Yang, 1991)ȳ  (Kwok & Tang, 2005)ȳү  (Ng et al., 2001) (  1)ȴ 

2. ϡ Ҕᵶ 4 ȲẔ֮ иӁṓ  2ȴ 

Ϯ ⁴  Helice tridens de Haan, 1835Ȳ ὑѡӐ (Sakai, 1976)ȳ  (ϱӥ

Ϛ, 1941)ȴ 

щ☿⁴  H. tientsinensis Rathbun, 1931Ȳ ὑМ  ( ᴟ ∂) (Dai & 

Yang, 1991)ȳ  (ϱӥ Ϛ, 1941)ȴ 

Ṝ⁴  H. latimera Parisi, 1918Ȳ ὑМ  ( ᴂᴟ ⁮) (Dai & Yang, 

1991)ȳ  (Kwok & Tang, 2005)ȳ   (Ḉ , 2001)ȳ ⁮ ( Ṯ) (Kosuge et 

al., 1997)ȴ 

ү ⁴  H. formosensis Rathbun, 1931Ȳ ὑү  (Ng et al., 2001)ȳ ȴ 

3. Ϯ ⱢҔᵶ 3 ȲẔ֮ иӁṓ  2ȴ 

ѡӐ⁴  H. japonica Sakai & Yatsuzuka, 1980Ȳ ὑѡӐ (ҳ ȳϟא)ȳМ

 (Ѝὧ) (Dai & Yang, 1991), ⁮ ȴ 

ԃѫ⁴  H. wuana Rathbun, 1931 (=H. tridens sheni Sakai, 1939)ȳ ὑМ  

( ᴂᴟ ) (Dai & Yang, 1991), ҙ  (ϱӥ Ϛ, 1941)ȴ 

⁴ ӑứ  H. sp. = (H. wuana Rathbun, 1931, part), ὑМ  ( ᴂᴟ ᴫ) 

(Dai & Yang, 1991)ȳ   (ѵ ȳ ὕ, 1996)ȳү  (Ng et al., 2001)ȴ 

4. ҳ  : 1 צ

ᴿѠ⁴  H. subquadrata Dana, 1851Ȳ ᾛиӁᾼ Ȳ֙⇔ᴫыӂ◦ᶁ

צ , М ὑ ⁮  (Dai & Yang, 1991)ȳѡӐ ὑϟא  (Sakai, 

1976)ȳү  (Ng et al., 2001) (  1)ȴ 

 

 

Ӧ  1 ᴟ  3 ᾼ֮ иӁҠכҏȲH. subquadrata Ɫ֙⇔ᴫыӂ◦ᾼ Ӂ

ȲẔиӁҠ֣⁮ȳ֣ ᴫ Ẕ҃֙⇔ᴫыӂ◦֮ ȷẔ ᶁ‭ ὑὧṸ֮ Ȳ

ѹѿ ⁮ȳү ⱢиӁП⁮ Ȳ ὑӢᾬ֮ ϱᾼ Җᾬ  (circumboreal 

species)ȴױҳ ֯М Є ȳ ҙ ȳѡӐȳ ȳү Х ֮ ᶁצ

иӁȲ ⁮ ӭ›ӑצ Ϯ  (H. wuana, H. japonica  H. sp.) ᾼ

ȲҠ ╥ ֪ὑӑצ ᾼ ȷᵀϷҠ Ӧὑ ⁮ ᾼ ὑᾣ Ȳ ₤

Њѹ￼ӧ ┘ӂᾼױ ֮ ᾼӪщ ȴH. tridens ế 
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H. japonica ֯ѡ ᶁ♄  (Henmi & Murai, 1999)Ȳѹ H. tridens ѡ ỏ ᾼ

♄ ⇔ᶁϚ  (Kuroda et al., 2005)Ȳ ᴖ H. japonica ⇔ ⇔ᾼᶴ

וֹ ϩᶁᵅὑ H. tridens (Omori et al., 1998), ṓ Ϯ ᾼ ϩѩ ϡ

ẃ ȲɑҠ ₤ЄЊ ￼ӧ צ⇔ ȴү ᾼ H. formosensis  H. 

wuana ӼҠ֯ѡ ♄ Ȳᴟὑỏ ╥ᵡ♄ ṳӑצ  ( Ϣ )Ȳ ᴖẒ῏

ᶁ ֯ ԏ Ὕ ᾼ Ȳ Ẕ҃  (╟ , 1997; Shih et al., 

2005)ȴᴟὑ ₤Ϸ Њѹ￼ӧӼ┘ӂᾼ H. subquadrata ֯Ӫщṳӑ ҏ♂♄

 ( Ϣ )Ȳᵀצ ֯ỏ ҏ♂  (Mia et al., 2001)Ȳ ֪Ҡ ╥

ⱢϠ ѡ ᾼ ȴChasmagnathus convexus ᾼ ₤ ЄȲӧ Ҡ  

45-50 mm (Yamaguchi, 2002)Ȳ ὑ ϱ Ὼ ᾼᾇ ȳ֮ ȳᾈỴȳ

Ѭӥӥ ȳּמ Ὥᾋ Ỵ Ȳ ᾘᾈϱצ ᴟ Ѭ Ӣ♄ (╟ , 1998)Ȳ

Ҡ֯ѡ ҏ Ȳᵀ֯ỏ ⁄ Ɫ♄  (Nakasone et al., 1983; Yamaguchi, 

2002)ȴ ẃ Ȳю ױ ᾼכ Ҡ֯Ӫщ♄ ȲᵀЄ иכ ♄

ᾼ ֵҙ Мὑ ᴟỏ ᾼ Ȳ Ẕ ὑ ⇔ ᾼӢ ᶴắ

צ⇔ Ȳ֪֮֯ױ иӁϱ‭ ὑ  (temperate zone) ᾼМ ὧҖȳ ȳ

ѡӐϚ ; Ṹ  (subtropical zone) ᾼ ȳү МҖ ȳМ ὧϚ ; ѿц

 (tropical zone) ᾼү ⁮ ȳМ ⁮Ϛ Ȳᴟὑᾬ ֵ ἤ ᾼṚ  

(equatorial zone) ṳḥױצ ᾼиӁȴ 

ϡ Ҕᵶצҳ  (H. tridensȳH. tientsinensisȳH. latimeraȳH. 

formosensis)Ȳҳ ᾼѻ ᵑⱢ ϯ  (suborbital ridge) ᾼ ЄЊ 

(Sakai, 1976; Sakai & Yatsuzuka, 1980; Dai & Yang, 1991)Ȳ ᴖױᶮ ṳЛ

ứȲ ẒἤϷצ−Єᾼ ȴ ᾼ H. tridens pingi Rathbun, 1931  

H. tridens sheni Sakai, 1939 Ɫ╥ ֤ Ȳꜙᴟ H. formosensis Ϸ

Ɫ╥ H. latimera ᾼ֝ᾬ ֤ (Sakai, 1976)Ȳ ṓẔᶮ ṳЛᶙԓҠ ȴ

ӦῴḔиІ ᾼ  (Shih, unpublished)Ȳ Ϡ H. tridens ПҵȲẔ Ϯ ֯ 

16S rRNA  COI ϱȲṳ Ȳ֪ױẔᶮ ϱᾼ ȲҠ Ɫ вᾼ

Ȳᴖ Ԓ ᾼứ√ȲҬצ H. latimera Parisi, 1918 ⱢӔ ֤Ȳᴖ H. 

tientsinensis  H. formosensis ⁄Ɫ֝ᾬ ֤ȴ ᴖȲױ Ьצ Ḇ ϚḔ

ᾼᶮ ѩ И ȴ 
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Chasmagnathus

convexus

Helice subquadrata

 

1. ὧṸ ￼ Ѐ  (Chasmagnathus convexus) ᴿѠ⁴  (Helice 

subquadrata) ᾼ֮ иӁȴ 
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Helice latimera

Helice tientsinensis

Helice formosensis

Helice tridens

 

2. ὧṸ Ϯ ⁴  (Helice tridens)ȳщ☿⁴  (H. tientsinensis)ȳ Ṝ⁴  (H. 

latimera)ȳү ⁴  (H. formosensis) ᾼ֮ иӁȴ 
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Helice n. sp.

Helice wuana

Helice japonica

 

3. ὧṸ ѡӐ⁴  (Helice japonica)ȳԃѫ⁴  (H. wuana)ȳ⁴ ӑứ  (H. 

sp.) ᾼ֮ иӁȴ 
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ᴎӀ Ӣ ᾬ’ Є Ӄ Пᶮ ц

ҒϤủ  

⸗ 1  2  Ḉѝῲ 2 

1 ᴎӀ Ѝ Є ӖЊ  

2 Ӵ ᴎ ṎЄ ӣּד Ṇ 

 

 

Ӑׁשṅᴞ ד2004 3ѣᴟ ד2006 6ѣȲ֯ Ѝ ֮ כ цЄ Ӄ Ȳṳ

ѿ DNAɎmtDNAɏᾼ COI ᶧԝ ᵂиІ Ȳиᵑ כ цЄ

Ӄ ᴩứᶧȴ ѩ כ цЄ Ӄ ứᶧ ὨȲ Ԛ ứҏ ד6ּ 22 ᾼЄ

Ӄ ȲẔиᵑⱢ 1). І ɎPortunidaeɏȸדּ І (Portunus pelagicus)ȳ

(Charybdis annulata)ȳẛњ (Thalamita spinimana)ȷ2) דּ

ɎXanthidaeɏȸᴚ (Leptodius sanguineus)ȷ3)ếỮ ɎMictyridaeɏȸדּ ╓

ếỮ (Mictyris brevidactylus)ȷ4)Ḙ ɎOcypodidaeɏȸדּ ѫḘ (Ocypode 

stimpsoni)ȳἍ ἵ (Uca arcuata)ȳҖѠẻ ἵ (Uca vocans borealis)ȳ Ӫἵ

(Uca lactea lactea)ȳ  ῖ (Scopimera longidactyla)ȳ ῖ (Scopimera 

bitympana)ȳ Є (Macrophthalmus banzai)ȷ5)Ѡ ɎGrapsidaeɏȸѠᶮדּ

Є (Metopograpsus thukuhar) ȳӂ￼ (Gaetice depressus)ȳү ⁴ (Helice 

formosensis)ȳᴿѠ⁴ (Helice subquadrata)ȳṃ  Ѡ (Metaplax elegans) ȳ

њד (Parasesarma plicatum )ȳ њד (Parasesarma pictum)ȳ

Ὼדњ (Perisesarma bidens)ȳּמ (Chiromantes haematocheir)ȷ6)֮

ɎGecarcinidaeɏȸѪṜדּ (Discoplax hirtipes)ȴѝМ Ϡ 22 Є Ӄ

Пҵ ᶮ Ғѿ ṳ ҵȲṳ∂ӴϠּ֢דȳ П ц ῶȴ 

ҵȲױ Ӑׁשṅᾼ Ȳ ӭ› Ѝ֮ ᾼ נּ Б ẞ 54 Ȳ

Ϡ ɎOzius rugulosusɏȳҨѫ ɎEriphia sebanaɏȳМ ṗ

ɎPinnotheres sinensisɏȳ ṗ ɎPinnotheres haiyangensisɏȳếᴿѠ⁴ ɎHelice 

subquadrataɏ5 ȴБ∂Ӵ COI ᶧԝᾼכ צ ד10ּ 41 ȴЄ Ӄ Ϡ

ứҏᾼ 22 ѿҵȲ צ 16 Бứᶧᶙכᾼӑ῀ Ȳ ӱ Ѝ Ӄ ᾼֵ ἤȲ

ѡ∟ֽ ԛứᶧҏḆֵᾼכ Ȳ Ҡѩ ҏḆֵ ᾼЄ Ӄ ȴ 
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Є Ӄ ҒϤᾼѣԌѿХѣⱢ Ȳϝѣ⁄╥ ⇔ ᾼѣԌȴ 

 

›ṕ 

Ѝ ֮Б ᾼ ֵ ҳϫ Ɏῶ 1ɏȲẔМ ╓ếỮ ɎMictyris 

brevidactylusɏȳ ѫḘ ɎOcypode stimpsoniɏȳ ῖ ɎScopimera 

bitympanaɏȳ Є ɎMacrophthalmus banzaiɏȳ ṝЄ ɎMacrophthalmus 

abbreviatusɏȳҖѠẻ ἵ ɎUca vocans borealisɏȳἍ ἵ ɎUca arcuataɏȳ

Ӫἵ ɎUca lactea lacteaɏѿцṃ  Ѡ ɎMetaplax elegansɏⱢױ ֮ᾼ

Ɏᴶȳ☻, 1998ɏȴױҵ үצ ἵ ɎUca formosensisɏⱢү צ

ȴT ṷ ֪Лẓ ȲἬѿ҃ ᶙ ᾼӢ♄ҭἨЄ Ӄ Ɏmegololaeɏ

ᾼᶮ ю  ṅȴשׁ

ѿἏׁשṅ Ӣ♄ҭἨЄ Ӄ ᶮ ᾼѠᾎȲѿ֯ ⅍ Ӄ Ɫѻ

Ɏ ,1995ɏȴӐׁשṅ⁄ ӣиІӢᾬᶾ Ȳɔ ӣ DNAɎmitochondrial DNAȷ

mt DNA ɏᾼ COIɎcytochrome oxidase subunit Iɏ ᶧԝ ᵂиІ ẃ

ứ Ѝ ֮ ҵЄ Ӄ ᾼ ȴ 

 

Ḋ Ѡᾎ 

כ ѿ њ֯ ЍᾘỴ ȴЄ Ӄ ѿ Ӣᾬ Ɏ ӭ 300Ρmɏὑḕ

ѣẒװЄ Ȳ֢ ϚщȲ֯ ὑ Ѝ ế ᴎ ȴḕ ֮ Ἤ

ᾼ ӐȲ ᵛ ֫ ⅍Ȳѿ 95̨ ᾼ ᾚПȲṳὍϤʟ20̆ Пᵐ ’

כȴ׀ ѿ DNA о Ԉ ậ DNAȴЄ Ӄ ѿ ֥ (Chelex) ậẔ DNAȴ

Ἤ DNA ᾿ ᴩ PCR ֥ ч ɎPolymerase Chain ReactionȲѿϯ

PCRȲ ᾼ DNA ѿ PCRẃ ᴩ ȲѿẁứᶧȴPCR ч Ἤ ᾼіІ

Ɫ COI-LɎLCO-1490ɏц COI-HɎHCO-2198ɏɎFolmer et al., 1994ɏȲіІᾼᶧ

ԝֽϯȸ  

COI-LɎLCO-1490ɏȸ5ô-GGTCAACAAATCATAAAGATATTGG -3ô 

COI-HɎHCO-2198ɏȸ5ô-TAAACTTCAGGGTGACCAAAAAATCA -3ô 

ғכ П DNA ѿ ABI 373ᴞ ứᶧ ҅ⱢứᶧȲứᶧἬӣᾼіІⱢ COI-L

ɎLCO-1490ɏȴ 

ứᶧᶙכП ֪ᶧԝȲѿ BioEdit version 5.0.9 Ȳ ᴩ DNA ᶧԝᾼ
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ѩ ԝȲṳ ϚḔ ▲ȳ ӔȲ ᶧԝӔ ∟Ȳԛѩ כ ếЄ Ӄ

ᾼᶧԝȲ▲כ╥ᵡᵭ֥Ȳ᷄ҏ֝ ᾼЄ Ӄ ȴ ứЄ Ӄ ᾼ ∟Ȳѿ

ếԏ Ӑȳ Ȳṳד чԏ Є Ӄ ᾼ ӧ

ᾼ￼ ȳ ӧȳ ϡ Ṕȳ Ϛ ṜɎ Ṝɏȳ ϡ Ṝ Х Ṝ ҵ

₤ ȴ 

 

Ὠ 

ӐׁשṅԚ ẞכ 47 Ɏῶ 1ɏȲᶙכ DNA ứᶧᾼכ Ԛ ד10ּ 41 ȴ

Є Ӄ ᶙכ DNA ứᶧᾼԚצ 38 ȴЄ Ӄ ᾼᶧԝếכ ᶧԝד ᾼԚצ 6

דּ 22 ȴӑếכ ᶧԝѩ ҏד ᾼЄ Ӄ צ 16 ȴ ứ ᾼЄ Ӄ ᶮ

цּ֢דȳ ȳ ᾼ ῶֽϯȸ 

Є Ӄ ᶮ  

דּ ῶ 

1a.ẓ׆צ ѹ ᾼМҶ цЄ₤ ------------------------- Portunidae І  דּ

1b.Лẓ׆ ᾼМҶ цЄ₤ --------------------------------------------------------2 

2a. ṜἉ ₤Єצ Ȳ ὰẒ › ẓѳṔᾭ ------------ Xanthidae ּד 

2b. ṜἉ ЛẓЄ₤ Ȳ ὰМҶӂ Ἠ Ҏ--------------------------------------3 

3a. Ṝ  Ȳ ϡ Ṕ 7 Ȳ 6 ẓצϚ ϫќѿϱᾼ  Ѫ

----------------------------------------------------------------------- Mictyridae ếỮ  דּ

3b. ϡ Ṕ  Ѫ ὑἨюὑϫќ-------------------------------------------------4 

4a. ӧ ѠᶮȲ  ѩЄὑ 1.6ȷ ϡ Ṕ 10 Ȳ ϡ Ṕḥצ  Ѫ

------------------------------------------------------------------------Gecarcinidae ֮  דּ

4b. ӧ  ѩЊὑ 1.6Ȳ ϡ Ṕ 7-11 -------------------------------------------5 

5a. ₤ ⁴ȷ ϡ Ṕ 7 ῏ ҳ Ṝ ȷ ϡ Ṕ 10 ῏ ҳ Ṝצ

Ȳ ⁄ ӧЄὑ 5mm--------------------- Ocypodidae Ḙ  דּ

5b. ₤┘ӂ῏Ȳ ӧ Њὑ 1.5mmȲ ϡ Ṕ 9 ῏ ҳ ṜצἨ ȷ

₤ ⁴ Ȳ̓͂ ϡ Ṕ 10 Ἠ 11 ѹ ҳ Ṝ ---Grapsidae Ѡ  דּ

 

Family Portunidae І  דּ

ɚּד ɛẓצ ᴖ׆ ᾼМҶ Ѭӂ֣›ȷ Х ϯ ἋᴼכϚ
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ᾼפ ᾭ ȷ Ṝ ȳ ȳἨἉ ₤Єצ ᾭ ȷ Х Ṝᾼ╓

ᶮȲв ẓצ  Ѫȴ 

Ӑׁשṅּנ ẞϮ Ϯ І ᾼЄדּ Ӄ Ȳ ῶֽϯȸ 

1a. Ṝ ế ẓצЄ Ȳ 5 Ṝ╓ צ 5 ќ ᾭ Ѫ

------------------------------------------------------------ Portunus pelagicus І  

1b. Ṝ ЛẓצЄ --------------------------------------------------------------------2  

2a. Ṝ ẓ צ Є Ȳ 5 Ṝ ╓ צ 6 ќ ᾭ Ѫ

----------------------------------------------------------------Charybdis annulata  

2b. Ṝ ế Лẓצ Ȳ 5 Ṝ╓ צ 4 ќ ᾭ Ѫ

---------------------------------------------------------Thalamita spinimana ẛњ  

ֽϯȸ 

Subfamily Portuninae І Ṹּד 

ɾPortunus pelagicus І Ɏ 1ɏȸ ₤Є₤Ɏ>2mmɏȴ  ѹ֣›Ѭӂ

ᴼ Ȳּפᴾ ӧ ᾼХиПϚȴ Ṝв ᶁлиӁϚ ᴥЄᴥ Ȳ

ế ֢ẓϚЄ ȴ  ȲӦ￼ Ҡṓȴ 

Subfamily Thalamitinae Ṹּד 

ɾCharybdis annulata Ɏ 2ɏȸ ₤Є₤Ɏ>2.5mmɏȴ  ѹ֣›Ѭӂᴼ

Ȳּפᴾ ӧ ᾼХиПϚȴ Ṝᾼ ẓϚ ȴ Х Ṝ╓ צ 6ќӒ

צẓפ ẛᾼ ᾭ Ѫȴ 

ɾThalamita spinimana ẛњ Ɏ 3ɏȸ ₤МЄ₤Ɏּפ 2mmɏȴ  ѹ֣

›Ѭӂᴼ Ȳּפᴾ ӧ ᾼХиПϚȴ ӧ Лẓᴥ Ἠ ẓ 1~2

ȴ  Ȳ￼ Ҡṓȴ 

 

Family Xanthidae ּד 

ɚּד ɛ ṜἉ ₤Єצ Ȳ ὰẒ › ẓѳṔᾭ ȴ 

ӐּדҬּנ ϠϚ Ȳ ֽϯȴ 

ɾLeptodius sanguineus ᴚ Ɏ 4ɏȸ ₤МЊ₤Ɏ1mm~1.5mmП ɏȴ

ὰẒ › ẓѳṔᾭ ȴ ӧẓХή ᴥ ȴ 

 

Family Mictyridae ếỮ  דּ
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ɚּד ɛ Ṝ  ȷ ϡ Ṕ Ȳ ẓצ 7 Ȳ 6 ẓצϚ ѩ Ṕ ᾼᴓ

ᾭ Ѫȴ 

ӐּדҬּנ ϠϚ Ȳ ֽϯȴ 

ɾMictyris brevidactylus ╓ếỮ Ɏ 5ɏȸ ₤М₤Ɏּפ 1.5mmɏȴ ϡ Ṕ Ȳ

6 ẓצϚ ѩ Ṕ ᾼᴓᾭ Ѫȴ Ϛᴟ ҳ Ṝ  ȴ Х Ṝ╓ צ 4

ќ Ѫȴ 

 

Family Ocypodidae Ḙ  דּ

ɚּד ɛ ȲɲЛ֝ П ₤ЄЊ −Єȴ› ἨМҶҎ Ȳ

֣› Ἠ₣᾿֣ϯȴ 

ӐׁשṅԚּנ ẞϮṸּדҳ ϝ ᾼЄ Ӄ Ȳ ῶֽϯȸ 

1a. ӧ  ѩ Ὼ 1Ȳ ₤ֽ ȴ ϡ Ṕ 7 Ȳ Х Ṝ ᾭ Ѫ

------------------------------------------------------------------------ Scopimera ῖ  

1b. ϡ Ṕ 10 ------------------------------------------------------------------------------2 

2a. ₤Єὑ 5mmȲ ӧ ԏ Ȳ ẓצ ȷ Х Ṝ╓ ᾭ Ѫ

------------------------------------------------------------------------------Ocypode Ḙ  

2b. ӧᵧ ѠᶮȲ  ѩ 1.4ѿϱȲ Х Ṝ╓ צ 3ќ ᾭ Ѫ-----------3 

3a. ὰẒ › ẓѳṔᾭ Ȳ ҳ Ṝצ --Macrophthalmus Є  

3b. ὰẒ ӂ Ȳ ὰ ⇔֣› ȷ ϡ Ṕ 8 ẓ 2 ќ  Ѫ

----------------------------------------------------------------------------------- Uca ἵ  

ֽϯȸ 

Subfamily Ocypodinae Ḙ Ṹּד 

ɾOcypode stimpsoni ѫḘ Ɏ 6ɏȸ ₤ҽЄɎ>5mmɏȴ ӧц Ṝᶁ ᵉ

ᴥ ȴӧ ԏ ȴ 

ɾUca arcuata Ἅ ἵ Ɏ 7ɏȸ ₤МЊ₤Ɏ1mm~1.5mmП ɏȴ ӧ

ế︢ ѿц∟ ϱѠצ ᴥ ȴ ϡ Ṕ 10 Ȳ 8 ẓ 2ќ  Ѫȴ

ϡȳϮȳҳ Ṝᶁẓ ȴ 

ɾUca vocans borealis ҖѠẻ ἵ Ɏ 8ɏȸ ₤МЊ₤Ɏ1mm~1.5mmП ɏȴ

ϡ Ṕ 10 Ȳ 8 ẓ 2ќ  Ѫȴ ӧ ế︢ צ ȴ

ҳ Ṝẓ ȴ 
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ɾUca lactea lactea Ӫἵ Ɏ 9ɏȸ ₤МЊ₤Ɏ1mm~1.5mmП ɏȴ ӧ

Ὅצ ᾭ Ȳ￼ӧ∟ ϱѠצ ᾭ ȴ ϡ Ṕ 10 Ȳ 8 ẓ 2ќ 

Ѫȴ ϡȳϮȳҳ Ṝᶁẓ ȴ 

Subfamily Dotillinae Ѫ Ṹּד 

ɾScopimera longidactyla   ῖ Ɏ 10ɏȸ ₤МЊ₤Ɏ1mm~1.5mmП ɏȴ

ӧц Ṝᶁ ᵉ ᴥ Ȳ ₤ Ȳϯҙאל Ȳֽ ₤ȴ ϡ Ṕ 7

ȴ 

ɾScopimera bitympana ῖ Ɏ 11ɏȸ ₤Є₤Ɏʥ2mmɏȴ ӧц Ṝ

ᶁ ᵉ ᴥ Ȳ ₤ Ȳϯҙאל Ȳֽ ₤ȴ ϡ Ṕ 7 ȴ 

Subfamily Macrophthalminae Є Ṹּד 

ɾMacrophthalmus banzai Є Ɏ 12ɏȸȸ ₤М₤Ɏּפ 1.5mmɏȴ ὰ

Ẓ › ẓѳṔᾭ ȴ ҳ Ṝ Ȳ￼ Ҡṓȴ 

 

Family Grapsidae Ѡ  דּ

ɚּד ɛ ₤┘ӂ῏Ȳ ӧ Њὑ 1.5mmȲ ϡ Ṕ 9 ȷ ₤ ⁴῏ ₤

ЄȲᵀ ӧ Л 2.2mmȲ ϡ Ṕ 10 Ἠ 11 ȴ 

ӐׁשṅԚּנ ẞϮṸּדϝ ϟ Ѡ ᾼЄדּ Ӄ Ȳ ῶֽϯȸ 

1a. Х Ṝ╓ צ 4ќ  ᾭ Ѫȷ ϡ Ṕ 10 ȲẓצῺϫќẓ ẛᾼ 

Ѫ-------------------------------------------------------------------------------Gaetice  

1b. Х Ṝ╓ צ 3ќ  ᾭ Ѫ--------------------------------------------------------2 

2a. ₤ ⁴Ȳ ϡ Ṕ 11 Ȳ ӧ Єὑ 2mm-------Metopograpsus Є  

2b. ϡ Ṕ 9Ἠ 10 --------------------------------------------------------------------------3 

3a. ϡ Ṕ 9 Ȳ ₤┘ӂ------------------------------------------------------------------4 

3b. ϡ Ṕ 10 Ȳ ₤ ⁴------------------------------------------------------------------5 

4a. ӧ Њὑ 1.1mmȲ ҳ Ṝ иẓ -----------------Sesarma דњ  

4b. ӧ Єὑ 1.1mmȲ ҳ Ṝẓ ------------------Chiromantes  

5a. ӧ  ѩЊὑ 1.2Ȳ ὑӔѠᶮȷ ӧ Х ẓצϚ

------------------------------------------------------------------------- Metaplax  Ѡ  

5b. ӧ  ѩЄὑ 1.3Ȳ Ṝ ⁴ ᶇ--------------------------Helice ⁴  

ֽϯȸ 
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Subfamily Grapsinae Ѡ Ṹּד 

ɾMetopograpsus thukuharѠᶮЄ Ɏ 13ɏȸ ₤Є₤Ɏʥ2mmɏȴ ӧצϥ

ήὙ ᾼЄ₤ ᴥ ȴ ϡȳϮȳҳ Ṝ╓ ᶮᾭ Ȳв ẓϚЄϚЊᾼּט

ȴ 

Subfamily Varuninae З Ṹּד 

ɾGaetice depressus ӂ￼ Ɏ 14ɏȸ ₤Є₤Ɏּפ 2mmɏȴ ϡ Ṕצ 10ќ 

ѪȲ Х Ṝ╓ צ 4ќӒ צẓפ ẛᾼ ᾭ Ѫȴ 

ɾHelice formosensis ү ⁴ Ɏ 15ɏȸ ₤М₤Ɏּפ 1.5mmɏȴ ₤ ⁴Ȳ

ӧᵧ ѠᶮȲ∟ ẓϚᴥ ȴ ϡ Ṕצ 4ќ  Ѫȴ Ṝ ᶇȴ

ӧ 4 ẓטּצ ȴ 

ɾHelice subquadrata R Ѡ⁴ Ɏ 16ɏȸ ₤Є₤Ɏּפ 2mmɏȴ ₤ ⁴Ȳ

ӧᵧ ѠᶮȲẒ ∟ ẓЄ₤ ᴥ ȴ ϡ Ṕ 8 ẓ 2ќ  Ѫȴ Ṝ

⁴ ᶇȴ 

ɾMetaplax elegans ṃ  Ѡ Ɏ 17ɏȸ ₤МЄ₤Ɏ Ὼ 2mmɏȴ ₤ ⁴Ȳ

ӧ ῺѠᶮȴ ϡȳϮȳҳ Ṝ￼ Ἁ Ϛצ ȴ ϡ ṔԚצ 7

ќ  Ѫȴ 

Subfamily Sesarminae דњ Ṹּד 

ɾParasesarma plicatum דњ Ɏ 18ɏȸ ₤┘ӂȳЊ₤Ɏ<1mmɏȴ ϡ

Ṕ 9 Ȳ 7 ẓ 2ќ  Ѫȴ Х Ṝ╓ צ 3ќӒ צẓפ ẛᾼ ᾭ

Ѫȴ 

ɾParasesarma pictum דњ Ɏ 19ɏȸ ₤Њ₤Ɏּפ 1mmɏȳ┘ӂȴ ϡ

Ṕ 7 ẓ 2ќ  ѪȲ ⇔ Ӓ ᾼ Ѫᾼ ⇔ȴ ӧ Ϛ ᾼẒ

Ὑצ ᾼЄ₤ ȴ 

ɾPerisesarma bidens Ὼדњ Ɏ 20ɏȸ ₤Њ₤Ɏʤ1mmɏȴ ₤┘ӂȲ

ӧᵧ Ѡ ȲɲẒ ᾼ∟ Ϛήצ֢ ᴥ ȴ ϡ Ṕ 7 ẓ 2ќ  ѪȲ

 ⇔ Ӓ ᾼѪᾼ ⇔ȴ 

ɾChiromantes haematocheir ּמ Ɏ 21ɏȸ ₤Њ₤Ɏּפ 1mmɏȴ ₤┘

ӂȲ ӧᵧ ѠᶮȲẒ ᾼ∟ Ϛήצ֢ ᴥ ȴ ϡ Ṕ 7 ẓ 2

ќ  Ѫȴ 
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Family Gecarcinidae ֮  דּ

ɚּד ɛ ӧ ѠᶮȲ  ѩЄὑ 1.6ȷ ϡ Ṕ 10 Ȳ ϡ Ṕḥצ 

Ѫȴ 

ӐּדҬּנ ϠϚ Ȳ ֽϯȸ 

ɾDiscoplax hirtipes ѪṜ Ɏ 22ɏȸ ₤М₤Ɏּפ 1.5mmɏȴ ₤ ⁴Ȳ

ӧ Ѡᶮȴ ϡ Ṕḥצ  Ѫȴ 

Є Ӄ ủ ṅӭ›Ь֯שׁ ᴩ МȲῴḔ Ὠ ӱѻ М

֯ ῴȴ2005דХѣᴟ гѣȲḕד2006 ѣ ẞᾼЄ Ӄ ѿ ד2005 5

ѣ 5ѡ ᾼ 55760 ֵȲ ד 5ѣ 25ѡ 9967 דПȲ2006װ 1ѣế 2

ѣῴ⁄ Ȳ ӱЄ Ӄ ҒϤᾼủ ѿ 5ѣⱢ Ϛ׆ Ɏ 23ɏȲ

1ѣԌ⁄ Є Ӄ ҒϤȴ Ϛ ᾼ Ѡ Ȳӭ›Б ҏᾼצ Є

ế ╓ếỮ Ẓ ȴ Є ᾼ ѿ ד95 5ѣ 5ѡ ᾼ 8688 ֵȲ

ᾼד 4ѣ 25ѡ 1061 ПȲẔһѣԌװ Ϡ ד2006 1ѣế 2ѣῴ ѿҵȲ

Ẕ ḕװ ẞ Є ᾼ Ɏῶ 3ȳ 25ɏȲ ӱẔӢ ủד  ȴ

╓ếỮ ᾼ ѿ ד95 5ѣ 5ѡ ᾼ 2640 ֵȲ ᾼד 4ѣ 11ѡ 158

ПȲẔЄװ Ӄ ҒϤᾼủ ⱢϮẞХѣȲẔһѣԌ⁄ЛṓẔ ȲױϚ

Ὠ ҭ Ɏ1991ɏᾼׁשṅ ὨȲếỮ ᾼὄᵜ Ɫ 1ẞ 4ѣד ֥ȴ І דּ

⁄֯ 7ȳ8ѣ ֵ ȲҔᵶӑ ứҏᾼ Ԛצ 11 ȴᴖ 7ѣ⁄╥Є Ӄ

ֵ ᾼ ȴ 

 

 

ӐׁשṅԚ ẞכ 47 Ȳѩ ЍᾘỴ֮ ᾼצ נּ Ɏ49 ɏֵϠ

ɎOzius rugulosusɏȳҨѫ ɎEriphia sebanaɏȳМ ṗ

ɎPinnotheres sinensisɏȳ ṗ ɎPinnotheres haiyangensisɏȳếᴿѠ⁴ ɎHelice 

subquadrataɏ5 Ȳᵀ╥ὧѠ ɎCharybdis orientalisɏȳ ɎThalamita 

crenataɏȳ ѫ (= ѫ )ɎMenippe rumphiiɏȳ ἵ ɎUca 

chlorophthalmus crassipesɏȳ ῖ ɎScopimera globosaɏȳ

ɎChiromantes dehaaniɏế טּ  (Plagusia tuberculata)7 ṳӑ֯ Ϛװᾼ

ṅМשׁ Ȳ ӭ› Ѝ֮ ᾼ נּ Б ẞ 54 Ɏῶ 1ɏȴӐׁשṅἬ
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ẞᾼМ ṗ ᾌ ṗ ɎPinnotheres boninensisɏ Ḷ ԚӢȲ Ɏ1986ɏ

Ӽׁשṅ Ẓ ṗ Ḷ ԚӢȴ 

Є Ӄ ᾼ DNA ứᶧ ὨȲ Ԛứҏ 38 ȲẔМᾼ 22 כ ᶧԝד

֥ȲҠѿ ứ 22 ᾼ ֤ Ȳҫҵצ 16 Є Ӄ ᾼᶧԝӑѩ ҏד ᾼ

כ ᶧԝȲẔМצ 8 ╥ І ᾼЄדּ Ӄ ȲᴾϠӑ῀ ᾼϚҙȲ ╥

֪Ɫ І כ Ӣ♄֯ ᾼ֮ ȲᾘỴ ЛὔȲ╝ḥכצ ҠѿἼậ

DNA ẁứᶧȲ ԛ Ғ ֮ ᾼ І Ȳ Ҡ ứҏḆֵᾼ ȴẔ

҃ӑ῀ ⁄ ὑḘ ếѠדּ ᾼדּ ȴ 

Ӑׁשṅ Ὠ Ɏ1995ɏὑɦὧ ᾘỴ Є Ӄ Пи ṅɧשׁ ѝ

Ἤ ᾼЄ Ӄ Ҭצ 4 ֝ד╥ Ȳиᵑ╥ І ȳ ѫḘ ȳӂ￼

ѠᶮЄ Ȳ ἤꜙᵅȲҬצ 10̨ ɎẒ ṅᾼשׁ Ғ ẃԚ 40 ɏȲ

ӱὧ ֮ ế Ѝ֮ Ӄ ד ЄȲ ֪Ҡ ╥֪ⱢẒ֮ᾼ

ד Єȸ Ѝ֮ 1.8еṭȲ Ѭᴯ Ὼ 4еѐȲᴖѹ╥ẕ₤ᾼ

ҙѡ ȲӢ♄֯ױ ֮ᾼ ѿѠ ếḘדּ Ựֵȷὧדּ ֮ Лֽ Ѝ

֮ЄȲ Ѭᴯ Лẞ 1еѐȲѹ Ɏ1995ɏᾼ Ѡᾎצᵓӣ Ӗ ᾼ

ạהứ ȲἬѿ ẞ І ᾼדּ ֵ ϟ ȲᵀẔ҃Ḙ ếѠדּ ᾼדּ

⁄ юȴ 

ȳדּ֢֯ ᾼ ῶМȲ Ɏ1995ɏἬ∂Ӵᾼ ῶ ӐׁשṅἬ∂Ӵᾼ

ῶѩ ȸ І ᾼЄדּ Ӄ ᾼ Х Ṝ╓ ᾼ  Ѫ Ȳ ╥ 6

ќȲ ד╥ ᾼȷᵀ╥ І ế ṅἬשἬҏϤȸӐׁצ⁄ ᾼ

І Ӑ Х Ṝ╓ צ 5ќ  ѪȲẛњ ẓ 4ќ  ѪɎῶ 2ɏȲᴖ

Ɏ1995ɏἬ∂Ӵᾼ ῶМȲ І Х Ṝẓ 8ќѿϱᾼ  ѪȲ

צ 5ќ  Ѫȴ֯Ḙ Ѡדּ Ȳ Ɏ1995ɏἬ ứᾼⱢ ѫḘ Ϛ Ȳ

Ӑׁשṅ ᾼ ד ȲT ֯Ẕ ѝ М ẞӦѝ ѩ ҏḘ Ϯדּ Ṹ

ɎḘדּ ṸּדȳЄ Ṹּדếῖ ṸּדɎ=Ѫ Ṹּדɏɏᾼ Ȳ ⱢḘ Ṹ

ᾼדּ ѫḘ ế֝Ṹּדᾼἵ Ẓ῏֯ ϡ Ṕᾼ Ὑצ ᾼЛ֝Ȳ›῏Ɫ

10 Ȳ∟῏Ɫ 7 ȲἬѿ Ɫἵ ᾼи ếῖ ṸּדɎ ϡ Ṕ 7 ɏ

ῺȴᵀӐׁשṅἬ ứҏᾼἵ ᾼϮ ἵ ϡ ṔᶁⱢ 10 Ȳ Ẕ

ᵑȲẔἬіӣᾼѝצ Ɫ Rabalais et al.Ɏ1983ɏἬׁשṅᾼ Uca subcylindricaױ

ἵ ֯ zoea ế megalopa ᾼщ ᶁ Ȳḷᾼ ϡ ṔҬצ 7 Ȳᵀ
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ЛṜѿ҅ῶἵ ϡ Ṕ ╥ 7 ȴ֯ӐׁשṅМȲḘ ᾼϮדּ ṸּדМȲѪ

Ṹּדῖ ếḘ ṸּדḘ ᾼ Х Ṝ╓ ᶁ ᾭѪȲ ₤ ὑ

Ȳ￼ӧ₤אל ᵉ ᴥ ȲἬѿḘ Є Ӄ ᾼ ếῖ Є Ӄ ᾼ

чᴖ  ᴿȴד

ӐׁשṅԚּנ ϠѠ Ϯדּ ṸּדȸѠ ṸּדȳЗ Ṹּדếדњ ṸּדᾼЄ

Ӄ ȴṼ Ng et al.Ɏ2001ɏᾼи Ṇ Ȳ њד ȳ њד ȳ

Ὼדњ ếּמ ὑדњ ṸּדȲ ҳ ᾼЄ Ӄ ϡ Ṕᶁ 9

Ȳ֯ ₤ϱ֝ ┘ӂȲ ‍ ᴿȷד ὑЗ Ṹּדᾼ ȳ⁴ ế Ѡ

Ȳ ϡ Ṕ֝Ɫ 10 ȷѠ ṸּדᾼѠᶮЄ ϡ Ṕ 11 Ȳ ₤╥Ѡ דּ

М Єᾼȴ Ṽ Ɏ1986ɏᾼи Ṇ Ȳ⁴ ế Ѡ ╥ ὑדњ ṸּדȲ

ᵀẔЄ Ӄ ϡ Ṕᾼ Ɏ10 ɏ Л֝ὑ› ᾼҳ њד ṸּדᾼЄ

Ӄ ϡ Ṕᾼ Ɏ9 ɏȴἬѿ ṼЄ Ӄ ᾼ ẃכȲ⁴ ế Ѡ

֝ⱢЗ Ṹּד ⌂ ȴ 

ῖ ֯ Ѝ Ϯצ֮ נּ Ȳиᵑ╥ ῖ ȳ ╓ῖ ế

ῖ Ȳ֯ӐׁשṅМӑ ẞ ῖ ᾼכ ȴ М ῖ ᾼ

иᵉ Єὑ  ῖ Ȳᴖ  ῖ Є Ӄ ᾼ ⁯ ֵὑ

ῖ Ȳѹ ῖ ᾼ ₤ Ѿ╥  ῖ ᾼẒ ЄȲ ẔМᾼ ֪ȲЛ῀

╥ᵡ  ῖ ȲӔ֯ Ẕ ȲἬѿ ₤Њᵀ ֵȲצ∕ᶺ Ϛ

Ḕᾼ ▲ ṅȴᴖשׁ ῖ ᴿᾼЄד Ӄ ứᶧᾼ ὨȲṳḥצ ӑ῀ᾼ

Ȳ ӱḥצẔ҃ ᾼῖ ᾼЄ Ӄ Ȳ֪ױ ῖ ֯ Ѝ֮

╥ᵡ Б ЊȲ ҷϠȴ 

ᴖἵ ᾼЄ Ӄ Ҭ ứҏἍ ἵ ȳҖѠẻ ἵ ế Ӫἵ Ϯ Ȳ

ү ἵ ᾼЄ Ӄ ⁄ӑ Ȳ ֪Ҡ ╥ẔЄ Ӄ юӑ ȲἨ

῏Б ᵀӑ ứᶧҏẃȲἬѿЬצ∕ ϚḔᾼׁשṅȴ 

 

 

ӐׁשṅП Ӧ ᴎӀ╜Ἀќ═Ȳ ᴎ ṎЄ ӣּד ṆӢᾬֵ ἤׁש

ṅ⅍ԓ ֥ᵂᵘϩȲ ױ ȴ 
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ῶ 1. Ѝ ֮ᾼ ֤ цứᶧ ὨɎ נּצ Ṽ ᴶ ,1998ц ᴎӀ

,2003ȴכ ӐⱢӐׁשṅἬ ᾼ Ӑȴɏ 

 ֤ Мѝ֤ נּצ  כ  Ӑ כ ứᶧ Є Ӄ ứᶧ 

 Family Leucosiidae Ӟ      דּ

 Subfamily Philyrinae Ṹּד     

1 Philyra pisum ṗᶮ  ƺ ƺ ƺ  

 Family Matutidae Ὑ      דּ

2 Matuta victor Ὑ  ƺ ƺ ƺ  

 Family Portunidae І      דּ

 Subfamily Portuninae І Ṹּד     

3 Scylla serrata  ‌  ƺ ƺ   

4 Portunus pelagicus І  ƺ ƺ ƺ ƺ 

5 Portunus sanguinolentus ּמ╦ І  ƺ ƺ ƺ  

 Subfamily Thalamitinae Ṹּד     

6 Charybdis japonica ѡӐ  ƺ ƺ ƺ  

7 Charybdis annulata  ƺ ƺ ƺ ƺ 

8 Charybdis orientalis ὧѠ  ʂ    

9 Charybdis feriatus  ƺ ƺ ƺ  

10 Thalamita spinimana ẛњ  ʂ ʂ ƺ ʂ 

11 Thalamita crenata  ʂ    

 Family Xanthidae ּד     

 Subfamily Xanthinae Ṹּד     

12 Leptodius sanguineus ᴚ  ʂ ʂ ƺ ʂ 

 Family Eriphiidae ּד     

 Subfamily Eriphiinae Ṹּד     

13 Eriphia sebana  Ҩѫ   ƺ   

 Subfamily Menippinae Ṹּד     

14 Menippe rumphii Ɏ ɏѫ  ƺ    

 Subfamily Oziinae Ṹּד     

15 Ozius rugulosus   ƺ ƺ  

 Family Pinnotheridae ṗ      דּ

 Subfamily Pinnotherinae ṗ Ṹּד     

16 Pinnotheres boninensis ᾌ ṗ  ƺ ƺ ƺ  

17 Pinnotheres sinensis М ṗ   ƺ ƺ  

18 Pinnotheres haiyangensis ṗ   ƺ   

 Family Mictyridae ếỮ      דּ

19 Mictyris brevidactylus ╓ếỮ  ƺ ƺ ƺ ƺ 

 Family Ocypodidae Ḙ      דּ
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 Subfamily Ocypodinae Ḙ Ṹּד     

20 Ocypode stimpsoni ѫḘ  ƺ ƺ ƺ ƺ 

21 Ocypode ceratophthalmus Ṕ Ḙ  ƺ ƺ ƺ  

22 Ocypode sinensis М Ḙ  ƺ ƺ ƺ  

23 Uca arcuata Ἅ ἵ  ƺ ƺ ƺ ƺ 

24 Uca formosensis ү ἵ  ƺ ƺ ƺ  

25 Uca vocans borealis ҖѠẻ ἵ  ƺ ƺ ƺ ƺ 

26 Uca lactea lactea Ӫἵ  ƺ ƺ ƺ ƺ 

27 Uca chlorophthalmus crassipes  ἵ  ƺ    

 Subfamily Dotill inae Ѫ Ṹּד     

28 Scopimera globosa ῖ  ƺ    

29 Scopimera longidactyla   ῖ  ƺ ƺ ƺ ƺ 

30 Scopimera bitympana ῖ  ƺ ƺ ƺ ƺ 

31 Ilyoplax tansuiensis Ѭᾇ  ƺ ƺ ƺ  

32 Tmethypocoelis ceratophora  Ṕ ├ᴵ  ƺ ƺ ƺ  

 Subfamily Macrophthalminae Є Ṹּד     

33 Macrophthalmus abbreviatus ṝЄ  ƺ ƺ ƺ  

34 Macrophthalmus banzai Є  ƺ ƺ ƺ ƺ 

 Family Grapsidae Ѡ      דּ

 Subfamily Grapsinae Ѡ Ṹּד     

35 Grapsus albolineatus Ӫ Ѡ  ƺ ƺ ƺ  

36 Metopograpsus thukuhar ѠᶮЄ  ƺ ƺ ƺ ƺ 

 Subfamily Varuninae З Ṹּד     

37 Varuna litterata ֿ З  ƺ ƺ ƺ  

38 Eriocheir japonica ѡӐ  ƺ ƺ ƺ  

39 Hemigrapsus sanguineus ᴚ ῺѠ  ƺ ƺ   

40 Hemigrapsus penicillatus ѪῺѠ  ƺ ƺ ƺ  

41 Gaetice depressus ӂ￼  ƺ ƺ ƺ ƺ 

42 Chasmagnathus convexus ￼ Ѐ  ƺ ƺ   

43 Helice formosensis ү ⁴  ƺ ƺ ƺ ƺ 

44 Helice wuana ԃѫ⁴  ƺ ƺ ƺ  

45 Helice subquadrata ᴿѠ⁴   ƺ ƺ ƺ 

46 Metaplax elegans ṃ  Ѡ  ƺ ƺ ƺ ƺ 

 Subfamily Sesarminae דњ Ṹּד     

47 Parasesarma plicatum דњ  ƺ ƺ ƺ ƺ 

48 Parasesarma pictum דњ  ƺ ƺ ƺ ƺ 

49 Perisesarma bidens  Ὼדњ  ƺ ƺ ƺ ƺ 

50 Chiromantes dehaani  ƺ    
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51 Chiromantes haematocheir ּמ  ƺ ƺ ƺ ƺ 

 Family Plagusiidae ּד     

52 Plagusia tuberculata ּט  ƺ    

 Family Gecarcinidae ֮      דּ

53 Cardisoma carnifex ԐⱲ  ƺ ƺ   

54 Discoplax hirtipes  ѪṜ  ƺ ƺ ƺ ƺ 

 ֥ Ɏ ɏ 54 49 47 41 22 

ȸñʂòῶӱנּצ Ἠứᶧ Ὠ 
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ῶ 2. ӐׁשṅἬ ứҏ 22 Є Ӄ ֢ ᴯ ῶ 

ӧ Ɏmmɏ ӧ  דṸּ דּ Ɏmmɏ 
ӧ 

ѩ 
 Ɏmmɏ  Ɏmmɏ 

І

 דּ

І Ṹ

 דּ
І  2.27 1.16 

1.96 
0.47 0.50 

 
Ṹ

 דּ
 2.58 1.30 

1.98 
0.51 0.51 

  ẛњ  1.91 1.01 1.89 0.35 0.29 

ᴚ דṸּ דּ  1.30 0.98 1.32 - - 

ếỮ

 דּ
 ╓ếỮ  1.45 1.00 

1.45 
- - 

Ḙ Ḙ דּ Ṹּד ѫḘ  5.40 4.40 1.23 - - 

  Ἅ ἵ  1.28 0.83 1.54 - - 

  
ҖѠẻ ἵ

 
1.28 0.80 

1.59 
- - 

  Ӫἵ  1.23 0.88 1.40 - - 

 
Ѫ Ṹ

 דּ
  ῖ  1.35 1.23 

1.10 
- - 

  ῖ  2.15 2.05 1.05 - - 

 
Є Ṹ

 דּ
Є  1.41 0.90 

1.57 
- - 

Ѡ Ѡ דּ Ṹּד ѠᶮЄ  2.16 1.55 1.39 - - 

 З Ṹּד ӂ￼  2.00 1.50 1.33 - - 

  ү ⁴  1.59 1.16 1.37 - - 

  ᴿѠ⁴  2.09 1.49 1.40 - - 

  ṃ  Ѡ  1.81 1.54 1.17 - 0.07 

 
њד Ṹ

 דּ

њד

 
0.88 0.65 

1.35 
- - 

  
њד

 
1.06 0.70 

1.51 
- - 

  
Ὼדњ

 
0.94 0.70 

1.34 
- - 

מּ    1.21 0.83 1.46 - - 

֮ ѪṜ  דּ  1.59 0.98 1.62 - - 

 

ϡ  דṸּ דּ Ṕ  
Ṝ 

 

Ṝ 

 

Ṝ  
5th Ṝ╓ ᾭ Ѫ  

2nd 3rd 4th 

І І דּ Ṹּד І  11 ʞ ʞ ʞ ʟ ʟ 5 

 Ṹּ11  ד ʞ ʟ ʞ ʟ ʟ 6 

  ẛњ  11 ʟ ʟ ʟ ʟ ʟ 4 

ᴚ דṸּ דּ  11 ʞ ʟ ʞ ʟ ʟ 3 

ếỮ ếỮ╓  דּ  7 ʟ ʟ ʟ ʟ ʟ 4 

Ḙ Ḙ דּ Ṹּד ѫḘ  10 ʟ ʟ ʟ ʟ ʟ 0 

  Ἅ ἵ  10 ʟ ʟ ʞ ʞ ʞ 3 

  ҖѠẻ ἵ  10 ʟ ʟ ʟ ʟ ʞ 3 

  Ӫἵ  10 ʟ ʟ ʞ ʞ ʞ 3 

 Ѫ Ṹּד   ῖ  7 ʟ ʟ ʟ ʟ ʟ 0 

  ῖ  7 ʟ ʟ ʟ ʟ ʟ 0 

 Є Ṹּד Є  10 ʟ ʟ ʟ ʟ ʞ 3 

Ѡ Ѡ דּ Ṹּד ѠᶮЄ  11 ʟ ʟ ʟ ʟ ʟ 3 

 З Ṹּד ӂ￼  10 ʟ ʟ ʟ ʟ ʟ 4 

  ү ⁴  10 ʟ ʟ ʟ ʟ ʟ 3 

  ᴿѠ⁴  10 ʟ ʟ ʟ ʟ ʟ 3 

  ṃ  Ѡ  10 ʟ ʟ ʟ ʟ ʟ 3 

њד  Ṹּד דњ  9 ʟ ʟ ʟ ʟ ʞ 3 

њד    9 ʟ ʟ ʟ ʟ ʟ 3 
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  Ὼדњ  9 ʟ ʟ ʟ ʟ ʞ 3 

מּ    9 ʟ ʟ ʟ ʟ ʞ 3 

֮ ѪṜ  דּ  10 ʟ ʟ ʟ ʟ ʟ 3 

ȸòʞòῶӱòצòȷòʟòῶӱò òȴ 
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ῶ 3. ӐׁשṅἬ ẞБ῀ Є Ӄ ҏ ᾼѣԌ 

NO. Мѝ֤ Ϛѣ ϡѣ Ϯѣ ҳѣ Хѣ гѣ ϝѣ ϥѣ ϟѣ ϫѣ ϫϚ ϫϡ І  דּ

1 І        +      ɾ 

2        +      ɾ 

3 ẛњ        + +     ɾ 

4 ᴚ          + +    

5 ╓ếỮ    + + +         

6 ѫḘ        + + +     

7 Ἅ ἵ      + + + + + + +   

8 ҖѠẻ ἵ      + + + + +     

9 Ӫἵ      + + + +      

10   ῖ     + + + +  + + +   

11 ῖ      + +        

12 Є   + + + + + + + + + + +  

13 ѠᶮЄ       +  +   +   

14 ӂ￼         +      

15 ү ⁴   + + + + +        

16 ᴿѠ⁴   +   +  +   +    

17 ṃ  Ѡ      +  +       

њד 18      + + +   +    

њד 19    + + + + +  + + +   

20 Ὼדњ     + + + + + + + +   

מּ 21           +    

22 ѪṜ          +     
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A 

1. І Portunus pelagicus Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.5mm  B=0.1mm 

 

B 
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2. Charybdis annulata  Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.5mm  B=0.1mm 

B 

A 
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A 

B 

3. ẛњ  Thalamita spinimana Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

A. ѩẂѐȸA=0.1mm  B=0.1mm 
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4 ᴚ Leptodius sanguineus Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.1mm  B=0.1mm 

 

A 

B 
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5. ╓ếỮ Mictyris brevidactylusЄ Ӄ ҵ ᶮ  

A.￼   B. ӧ C. ϡ Ṕ 

ѩẂѐȸA=0.1mm  B=0.1mm 

 
 

A 

B 

C 
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6. ѫḘ Ocypode stimpsoni Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=1mm  B=1mm 

 

A 

B 
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7. Ἅ ἵ Uca arcuata Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.1mm  B=0.1mm 

 

A 

B 
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8.. ҖѠẻ ἵ Uca vocans borealis Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.1mm  B=0.1mm 

 

A 

B 
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9. Ӫἵ Uca lactea lactea Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.1mm  B=0.1mm 

 

A 

B 
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10.   ῖ Scopimera longidactyla Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.1mm  B=0.1mm 

 

 

 

A 

B 
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11. ῖ  Scopimera bitympana Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.5mm  B=0.1mm 

 

A 

B 
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12. Є Macrophthalmus banzai Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.1mm  B=0.1mm 

 

 

A 

B 
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13. ѠᶮЄ Metopograpsus thukuhar Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.5mm  B=0.1mm 

 

A 

B 
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14. ӂ￼ Gaetice depressus  Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.5mm  B=0.1mm 

 

A 

B 
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15. ү ⁴ Helice formosensis Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.1mm  B=0.1mm 

 

 

A 

B 
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A 

B 

 
16. ᴿѠ⁴  Helice subquadrata Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.5mm  B=0.1mm 

 

￼ ѩẂѐ 0.5mm   ӧ:0.1mm 
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17. ṃ  Ѡ Metaplax elegans Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.1mm  B=0.1mm 

 

 

 

 

A 

B 
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њד .18 Parasesarma plicatum Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.1mm  B=0.1mm 

 

A 

B 
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19. ( ᶎ) њד Parasesarma pictum Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.1mm  B=0.1mm 

 

A 

B 
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20. Ὼדњ Perisesarma bidens Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.1mm  B=0.1mm 

 

A 

B 
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מּ .21 Chiromantes haematocheir Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.1mm  B=0.1mm 

 

A 

B 
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22. ѪṜ Discoplax hirtipes  Є Ӄ ҵ ᶮ  

A.￼   B. ӧ 

ѩẂѐȸA=0.1mm  B=0.1mm 

 

A 

B 


