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    Ӑ ֯ס ▲(Ϛ) (ᵶᴎ ȳ ȳӘׄ )ц Ӫ ПϢЏ ᾓ ▲ц

П ᴷ оиέȷ(ϡ) ᾘỴ П иέцẔ Ѭѝ ἤȴ 

    ϢЏ ▲ иȲӭ›ѿӪ ϢЏ П ’═ ᶙ ȷ ֮ᶮᴖṕȲҳ Ꞌ

֥᷾Ὅȷ ӐׁשṅẒװ ☼ ὨȲҳ ᾼ☼ ṳЛ כ П֚ Ȳᴖ

ӂᶁ☼ ѿᴎ ȷ Ἁ ᴖṕȲѿӪ ϢЏ ֥᷾Ὅ֢ ₤ᾼϢЏ ȷ

  ӢᾬדцἉ Ӣᾬ Ѡ ȲѿӘׄϢЏ ᾼӢᾬד Ɫ ȲἉ Ӣᾬ

Ϸ ֵȲṳѿ Ɫ ᵅȷѿ נּ П ὨẃכȲӪ ϢЏ

Ṿȳ ᵅȲᴖᴎ ȳӘׄ ϢЏ ד ЛЄȲҠṓױϡ ϢЏ в

֯ ‹ МȲẔҠ ȳắᾇḘ┤ ȳ ẓ צ ȴ ֥ѿϱᴕ Ȳ

֥᷾ ᾼ ᶧṼᶧ╥Ӫ ȳӘׄȳᴎ ц ȴ 

    иέѠ Ȳ ד ȳ Ѐד ▲ Ἤ Пᴫ ᾘ (Ҕᵶᴞ

ҖӀ Ѭᴟ ) 8 ӀᵑП  ( ȳрҁ ȳ ȳӁѫ ȳӪỚ )ц ế

ד Ȳ ◦ ϚḔѩ ∟Ҡ Ȳ͂ ế П иᵉ ῶѬ ȳ ⇔ȳ

⇔ц ῶ ⇔ ֪Іצ ȲẔМ Ѭ ὑ 21°C∟Ȳ П Ở

Ӣ Ȳᴖ П ֥ᾼ ⇔ ⁄ ẃᾼ פּ)  23.0-25.5°C)ȷрҁ цӁѫ

Ѡ ȲẔ ֵ ῶѬ ȳ ⇔ȳ ῶ ⇔ȳ Ἁ ⇔ ֪Іצ Ȳᵀрҁ П ֮

Ὑצ ᾼủ  (ѿּוҍủПᾘỴ Ȳ╡ ủ ᵅ)Ȳ ӱрҁ

ὑ ֻ ᵅ Пᾬ ֯פּ)  15-25̆ )ȲᴖӁѫ ⁄ ЛὙ  (Ьѿҍ╡ủПᾘỴ Ȳ

ủוּ ᵅ)ȷ ӪỚ ᾼ ֪ ⁄Ҕᵶ ֵȲֽѬ ȳ ⇔ȳ ῶ ⇔ȳ ֥ ⇔ȳ

Ἁ ⇔ȳ ⇔ Ȳṳѿ ủⱢוּ П ȲẔ Ѭ ֯פּ 27.1-30.5 °CП Ȳ

ὑ ֻ П ȴ ϱἬ Ȳү ᴫ ᾼ оדצ ϱᾼ Ȳѹ֪Л֝

ắ П Л֝Ȳ╝Ẕ П ṳЛϚ ȲяẔѿ Ѭ ⇔ ⇔Ɫ ѻ

֪ Ȳ֪ױ ◦ (ֽѬ ᵅ о)П Ɫד ȴ      
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ȳ цӭᾼ 

ȲẔ Ỵ  ȲᾘỴӼẓֵצ П Ỵ ȲẔ ֮ П ֵȲҔᵶ

Ἃצ ȳ☼ẛ ȳϚќ ȳ цẔ҃ ẓ ᾎ ȴᵀ֪Ὼדẃ

Ỵ – Ф Ȳѹϭ֪ ◦ᴁ╬ ȳ ᵘϩ ц ◦ ֮ ֪ Ȳṿ Ὼ

ᾼ цӢ Ἤצ (  1)ȴ 

 

 

 1ȳ ц ПᾘῺ ד Ӣ ( ὑ1996דỞנּצ ) ( ẃ ȸ

ד )ȴ 

 

ү ὑ ҅ד1960 Ȳ֪ắᾘỴ П Ȳ―Б Ở ᴩ᷾ὍϢЏ ȲẔ

ṿӣὑḂ Ȳѿ ẁӢᾬ ἬȲ ᴖ ẞ ȳ Ғ П ὨȲᴖ

вПϢЏ ᷾Ὅ ȲҔᵶצᴎ ȳ цӘׄ  (Ώ , 2006)ȴᵀ֪ϢЏ ὔắẞ

ֵ֪ ᴖ ᵅẔ ὨȲֽ ֪ắ ẓ ᴖ ᵅẔ Ӣ ϩȳ ᴞ

цḛ (ἨḘ )ᴖҷҟ Ὠ Ȳ╝᷾ὍϢЏ ∟П ᴷӼⱢ сẔғ П

Ȳᴖ ҟֵѿ ȳ Ѭ ד ϢЏ Ѡה ᴩ֢ ПӢᾬ  ▲Ȳṳ ѿ

П ᾓȳḛ ȳḘ Ἠ ᾓȴ 

ҵȲүױ ӭ›БצẒ щ ן (ҔᵶӘׄцүМ)Ȳᴖӭ›Ӕ֯ ∂Мᾼ о

щ ן (ϭ Ϯ ן ȳ ощ Ȳ Ϯ )Ȳ…ᴯὑ Ӏ Є

Џ (ᴯ ὑ ᶠȳЄ Ϛ ПᾘỴ )Ȳѻ … ֥ ц Җ ֮

ϩ Ḗᴖ ∂ȴצ ὑ ПᾘỴ צ֪ ᾼ ֮ цⱵ Ɫ ᾼ ◦

Ӣ ȲⱢṮѦ Ỵ ᴖ ϚḔ ἨӢ Ȳṳ ὑ ᴩⱢ ц ◦ ’ П
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Ӈ ֪ ПϯȲ╝ Ϡ ᾘỴ П ◦Ӣ ц ȳ П ᾓцẔ ד

ȲṳҠ Ẕ Ὠ ẁ ╜Ἀȳד ᾎц ᴯ ᵂⱢ Ȳѿᵓ ᴩ∟ ạ

ứẔ ц’Ṏ╜ ȴ 

ȲӐױ Ӧ Ӵ ◦Є Ӵ ᶾЄדּ Ԛ֝ ᴩ ◦ ц

▲ЏᵂȲẔẓ ӭ ϡȸ(Ϛ) (Ҕᵶᴎצ ȳ ȳӘׄ )ц ПϢЏ ᾓ

▲ц П ᴷ оиέ(ױϚ иỗ Ӵ ᶾЄדּ )ȷ(ϡ) ᾘỴ

П иέцẔ Ѭѝ ἤȴ 

 

 

  



 

3 
 

ȳ ц ᴩѠᾎ 

ϚȳЏᵂ ӭц ᴩѠᾎ Ὑ 

(Ϛ)ȳ ПϢЏ ᾓ ▲ц ᴷếẔ оиέ 

1. ȸᵓӣ ἨẔ҃ ◦ Ȳ ᴩ Пᴎ ȳ цӘׄ

Ϯ ϢЏ (ᴯ ֽ  2Ἤӱ)ц ПӪ ϢЏ П ᾓ ▲ȲẔ ӭ Ҕᵶ Ἁ ȳ

☼ ☼֣ȳ֮ᶮц֮ иᵉᴯ цẔ ᾓ ▲Ȳ Ѭװ Ɫḕ Ȳҳװ2

֥ Ԛ8װ ▲Ȳḕ Ѭ ᴟю2~3 ѣ(60~90щ)ѿϱȴи ֽϯȸ 

 

 2ȳ Ϯ ϢЏ МᾒеҨ Пҵ Ѡ Џ ᴯ иӁ  

(Ӫᴥ Ɫ֢ϢЏ ᾼ ) 

 

(1). Ἁ иέȸ ἉἉ Ԉ╥ ϢЏ Ἤ ᴕ ᾼ ֪ ПϚȴἉ Є

Њȳ ☼☼֣ȳ☼ Ἁị⇔ ϢЏ ֯ ∟ᾼṿӣ Ễȴѿ ᶾЄדּ

ᾼ ᾇ ᴟ֢ ᴩ ȲἉ ∟ ᵛ ᾚ֯30%ᾼ ѬМȲᴟю ᾚ24Њ Ȳԛ

ṅ⅍ṿӣשׁ֫ ѿ60ʕᾼМ 48Њ Ȳ∕Ἁ ∟ԛ ᴩ иέȲ ∟ԛ

֢ МᾼἉ ѩ иέἉ ἤȴἉ ἤᾼꜜứ╥Ṽ רּ Ḋ
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(ASTM,American Society for Testing Material)еᵫᾼ ⇔ЄЊȴ 

(2). ϢЏ ☼ ☼֣иέȸ ☼ ᾼ ứἤц═ϵἤȴӐ ӣּר RDI 

InstrumentἬ ᾼ150KHz Sb-ADCPȲ 6כ ȳ9 (Ҕ╗ М

ї ȳМϱ ȳМϯ ȳҿϱ ȳҿМ ȳҿϯ ȳҢϱ ȳҢМ цҢϯ 9 )Ȳ

ѿ ’═֯ 3 ҿҢᾼѠה ᴩȷ ᴩᴟ Ȳ Ở ứ ᾼ☼

☼֣Ȳ ═֯10и ҿҢȲ ∟ԛ ϯϚ Ȳ᾿ẞ9 ᾼ☼ ☼֣

ן ẞȴḕ ᾼ☼ ☼֣Ѭ и Ѡה╥ѿ 10еѐⱢϚи  ⇔(bin length)ȲӼ

ᵛѿ 10еѐⱢ ֣ϯן ȴᴟ Ὼ Ἁ ⇔ 15%ᾼ ȲӦὑắẞ Ἁ֫

(reverberation)ᾼД ȲἬѿЛС ӣȴӦὑ ADCPᾼ ⇔ צ ȲⱢ ᾼ₇

Ȳ֪ױ ậ ═֯3~7вᾼ ȴ ☼ ᾼиέ ᴕ ᴄ֪ІȲӣѿиέᾼ

Ɫ VmDasȲẔ Є Ѭ ⇔иᵑⱢ 220~275еѐ(BB modeϯ)ц 380~425еѐ(NB 

modeϯ)ȴ 

(3). ֮ᶮ ȸ֮ᶮ Ἤṿӣᾼ … ӣѡӐҡ (Furuno)еҨҏ П

NAVnetּד Ȳ ֥ иהᾼԓ ứᴯṆ (DGPS)ן ȲѿцӦ ᶾЄדּ

ᴞᴩ П Ἁ ậиέ  FNDASȲFishery and Navigations Data Analysis)ה

System)ᵂⱢ֢ ᴯ ᾼứᴯ Џᵂᾼ ▲ ȴӔ ᾼ Ἁ֮ᶮ ᵗὑЏצ ᾼ

╟ЏȲẂֽϢЏ ᷾Ὅ֮ ȳ ⇔ᾼ ȳ ᾼᵉ Ѡה╥ᵡӔ ȴӐ Ѭ ╥

ѿ ᾭ(Zig-Zay Way)ᾼѠהᴞὧᴫᴟ⁮Җẃ֫ן Ȳḕ ѿ Є

Њц ᾼ Ἁ֮ᶮП ⇔ẃḟứȴἬן ẞѬ Ҕ╗ứᴯ П Ӕ

ȳѬ ᾼ Ӕ Ȳԛ כ ASCIIȲṳ Ӧ Ṇ 2

Ἠ3 ᾼ Ἁ֮ᶮȴ 

ᴩ╜ ỗ Ἤеᵫᾼ֢ ϢЏ ᾼМї Ȳ ӦӐ ṿӣּד

ה ц иהԓ ứᴯṆ ѿὧᴫ⁮Җ֝ד 0.5Ἤ ҏᾼ 1Ĭ1ӂѠ Ѡ

Ȳ ᴩ Ἁ֮ᶮ ȳứᴯế ▲ȴ 

(4). иᵉᴯ цẔ ᾓП ▲ȸӐ ▲Ϟṿӣּר J. W. Fish SSS-100/600Kц

Klein System 3000Ẓ Ṇ ẃ ᴩϢЏ иᵉᴯ ц ᾓ ▲ȴ Ẕѻ Ṇ

ц ứ Ὑֽϯȸ1. ֢ ȸA.ᶮ (Graphic recorder)ȸ έ⇔ȸ

203 dpi (dot per inch); ᴊ ȸ16 ᴯ ạ Ϥ ȸ120VἨ240Vӻ☼ 100Ӡ; 

ȸ17֡ה₤ Ὅ ה ἨἉѱȴB.Ὀ (Tow fish)ȸ ȸSSS-l00KⱢ100KHzȲ

SSS-600KⱢ600 KHzȲSSS-100K/600KⱢ100Ἠ600KHzɎṿӣ῏ᴞᴩ ɏѬӂ/₣
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᾿ᾌḇ ȸ1⇔(Ѭӂ)/40⇔(₣᾿ Ȳ10⇔֣ϯ )Ȳ ᾌ ⇔ȸ0.l ms.Ȳ ҏ ȸ1000

Ӡ/ Ȳ Є ⇔ȸ100 KHzȸ1800iḕ /3600ᵢḕὈἨ550еѐḕ /1100еѐȴ

2. ṿӣ ᴩ ѠהȸA.֯᷄ צ ֢ ӭ ᾬ П ═֯ 3 ѿϯȷB.

ѠהȸϚ ѿὧᴫ֣ẃ֫ Ѡה ᴩ ȴ ╥ѿ Мї ⱢѻȲ֯ ẔҳỂ(ὧȳ

ᴫȳ⁮ȳҖ)֢ 0.5 в ᴩ П Ȳ Ѡה ᶮ ҏ (Graph Recorder)

ӱҏᾼ ȴḕ ֯ ᾼ ’═᾿ Ѡה ᴩȲѿᵍ ẞ◒פᾼ Ȳᴖ

ᵒ ȴ 

 

2. ȸK ṿӣ ἨẔ҃ П∟Ȳᵛᵓӣ֯׀ Ѭ

Ȳ ᴩᴎ ȳ цӘׄ Ϯ ПϢЏ ц ПӪ ϢЏ П ᾓ ▲ȲẔ ӭ Ҕ

ᵶ ᾓȳḘ ᶮȳ ᶮ Ȳṳ ᴷϱ П ᾘỴϮ ц Ϛ ПϢЏ П

ȲẔ ӭҔᵶ П ד  цכ Ӣᾬ Ȳ Ѭװ Ɫḕ Ȳҳװ2

֥ Ԛ8װ ▲Ȳḕ Ѭ ᴟю 2~3 ѣ(60~90щ)ѿϱȴи ֽϯȸ 

(1). Ӣᾬ ▲ȸ ᾼן ѿ ֮ Ѭ ▲ ᾼѠה ᴩȷ ᴩ Ѭ

▲ ȲׁשṅϢ ѿϮẞХϢⱢϚ ȴ ⇔ῶȳѬ ῶȳSony H D R S C 3 Seatool

ṮѬ ȳSony HDR CX550Light ɽ MotionṮѬ ȷNikonD 300ᴯד ц

Canon 5D Type II ᴯד ṮѬ ᵂⱢ ן ц ᾼЏẓȴ 

(2).   ӢᾬדП ▲ȸѿὁ ȳ ѠהȲԛ ᴩ ᵒ ц Ẕ

Ἠ ȴ Ἁ ᴯד ὁ   Ӣᾬᾼ ѱȲ ѿ ֤ȲӇ

Ԍ♄ Ȳѿ70% ỆứȲ ֫ ⅍Ȳ ᴕ֢ ѝ Ȳ Ҡ ứ ֤Ἠ῏ ứᴟ ᵅ

и ᴯ ȴṳѿЄ ֢   Ӣᾬᾼֵ ἤếד ⇔ȲҔ╗ ῶ ᾼᴞ ἤӢᾬ

( )ȳ  Ӣᾬ(ֽ ȳ ȳ ȳ ȳѬ ȳ Ⱶ ȳӰⱵ ȳ )цẔ

҃Ἁ Ӣᾬ(ֽ ӧ ȳ Ṝ ȳ ӫ ᾬ )ȴ 

ד .(3) Ӣᾬ П ▲ȸ ▲Ӧ ῏ѿӭ ᾼѠה ᴩȲṳ֯

ѬМ Ѭ ὑṮѬ ϱ иӁ ᶮцἬҏ ᾼ цẔ  ȳ ȳѿцẔ֯

ҏ ᾼᴯ ȴ ▲Ἤ П ӱҏ ᾓц Ẕ ᾼ Ȳ

ẞ ▲ᾼӭᾼȴḕװ ▲Ἤ ᾼ иᵑ ȴ ṷ ֥ц ᴩ ᴿ⇔ȳד

ֵ ἤ╓ ȳ иέ иέȲ ϚḔ ӱҏ ᾼ ѿц ₤

П ȴ 

(4). ᵓӣ ȸ ֽ Ҡѿ ẞѬМҏ ᾼ
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Д ֽ ȳ Ȳѩ Ѭ ▲Ȳ ắ Ὲ ạ юȲ ὑҏ ᾼ Ȳ

ᾎ ẁ ϱᾼכ Ȳᵀ֪ⱢҠѿן ẞ   ᾼ Ȳ֪ױ ϚѠᾎױ Ϥ

▲ȴ ᴩѠᾎȸ ֯Ӫщ ᴩȴ ӐϱȲ… ӐϢЏ вᾼ иӁȲ

֯ ᴯ Ὲ ᾼ Ѭ ᵧᶁ иӁȲѹḕ ◕ ᾼиӁ ӑ

צ ȴӐ ▲ṿӣӦSIMRADеҨἬӢ ᾼи ᾌḇּד Ṇ (EY500)Ȳѿ

Ἤ ▲ᾼϢЏ Мї ⇔ⱢМїȲҙ 0.5ѿвѬ ᴩ ȴṼ

(1Ĭ1)ЄЊц и◕Ȳṿӣ6 0.2Ɫ ᾼ⁮Җ֣ Ȳּ3.5פ

ᾼ ֯ϢЏ ᴩ ᾼן ȴ ן Ȳ Ԓ ứḕ 5еѐⱢϚ и

ᴯȲӦῶ ᴟ ἉԚиⱢ5 Ȳ֢Ѭ ∟Ѡ ⇔ ứⱢ-70 dBȲ֝ Ɫ

2еѐѿ ắẞ ᴩ ᾌ ᾚ ᾼѬ Ȳ иѬ ᴞѬϯ2еѐ ỞȲ

֣ϯᴟ Ἁȴ иέȸṼЛ֝П ц֮ Ȳ М TSῶӱⱢ ЄЊȲѿ TS

ᾼ ҅ῶⱢ Ȳṿӣ Surfer 9.0ᾪÈ ѿ10еѐⱢϚ Ѭ כ

ЄЊȳ ☼֣☼ иӁ Ȳҫҵԛ иӁ М ὑḕ ◕ᾼ їᴯ

כ ѡ ₣᾿ (diel vertical migratio n , DVM)הȲѿ― ὑЛ֝ ῈϯП

ȴ ȸϚ ҠṿӣẒ (ֽ 200KHzц 120KHz)ּד ẃ ɦӭ

ɧЛ֝  ֯Ẓ ϯᾼч ⇔ (difference of target strength, ȸdelta TS)Ȳѿױ

ч ⇔ ẃ ᵂ ᾼṼ Ȳ Ӧὑ ὑϢЏ −ֵȲᴖ вṳḥ

צ Ѡ ᾼ Ҡѿᵂ ᾼᵒứȲ֪֯ױ иέϱȲỮӑ ẞи ᾼ ⇔ȴ 

(5). Ḙ ȳ ᴯ П ứȸ֯ Ἁ ▲ Ἁ ȳ֮ ȳ Ѭ ȳ

♃ ᵾ ᶮȲṳ Ἁц ᶮȲ ᴷ ᶙ ⇔цᴷ ▲ в ПӂᶁḘ

ȴѩ Ẓװ ▲ ὨМ ứЄ₤ ᾼ ╦ứᴯ Ȳ ᴷ ᴯ ᾓȴ 

(6). П ứȸὑ Ἁӭ ϱ╥ᵡצ ȴ ⁄צ ẓ₤

ц Ѡᴯȴҫѿӫѐ ṳᴷ Ẕ ȴ Ѡᴯ Ғ ֯ ᵫȴ 

(7). ֢ Ẓװ Ѭ ▲ ὨПиέѩ ȸ ᴷѠᾎ╥֯ḕװ ᴷ в

цד Ȳҫҵ֯  Ὼ1 ѿҵ‍ Ȳҫҵԛ Ϛ Ȳ ᴩϱ Ѭ

▲ȴѩ Ẓ ᾼ ὨȲҔ╗ цד Ȳѿиέѩ Ẓ῏П Ȳṳ ֵ

ᾼװ ᶧԝ ᴩѩ ȴ╓ Ѡ ѿ ẞᾼצ Ɫ ╓ Ȳ֝

Ϸ╥ ᴩדФѩ Ὠȴצ òῂ òᾼ ᴷȲ…╓ έᾼשׁ ӭ›ᾼ ц

∟ ᾼכ ҷП ᾼ Ȳṳц ╜ ᴯ ᴩ ЏᵂȲѿᵍ

Ἠ Ễȴ 
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 (ϡ)ȳ ᾘỴ П иέ 

ד .1 ȸ ү ᴫ ᾘ (Ҕᵶᴞ Ѭᴟ ֮)ц ӀПῺ

ϫד (ṤЭד2012) ȲẔ ӭҔᵶ цѻ (Ҕᵶ Ȳ‟ Ȳ

Mugil cephalusȷֵ ҳ╓ Ȳ‟ рҁ ȲEleutheronema rhadinumȷ Ȳ‟ Ȳ

Acanthopagrus schlegeliiȷ ϭѿ (Pampus argenteus)ȳМ (Pampus chinensis)ȳ

(Pampus echinogaster)ȳ Ӫ (Ephippus orbis)ȳӁѫ (Trachinotus blochii)ц

(Parastromateus niger)Ɫү ᴫ ᾘῺ ṓᾼ ȷӪỚ Ȳ‟ ӪЀȳἂ ȳ╡ІȲ

Pennahia spp.)П ȴӐ ӭП ҭ ѿ Ѐ ▲ц ӐљἬ П ᵂ

נּ ȳ Ѐ▲ ȳ֢֮ П Ἠ П ד П Ɫ ȴӐ

ӭѻ иέ ᾘỴѻ цכ Ȳṳѹ ▲ ṓ ᾬ цכ

ᾬ иӁ ד иέȲӣѿ ∂ щ ן ›∟Ȳ ╥ᵡצ Ȳ֝

ᴷ╥ᵡ ֮ Ӗҏ ᵂ װ ȳᵂ ֮ ц ȴ 

иѿ Ѐ ▲ц ӐљἬ П ᵂ נּ Ȳ נּ ḕ ᵂ ѡ ȳᵂ(ȳѣцѡד)

ᴯ ( ⇔ц ⇔)ȳ (еџ)ѿцᵘϩ ( Ԉ )Ȳṳѿӭ П ȳᵂ

⇔цᵘϩ Ȳ ֤ӭ ᴯᵘϩ (Catch Per Unit Effort, CPUE)Ȳӣὑиέӭ

П֤ӭ ᴯᵘϩ ᾼ ȲẔеֽהϯȸ 

#05%
В ὅ

В Ὁ
 

 

CPUEȸѡᵑ ᴯᵘϩ ȷ 

C_ijȸӭ Пѡᵑ (еџ) 

E_ijȸѡᵑӂᶁᵘϩ ( Ԉ ) 

i jȸиᵑⱢ ᵂ ⇔ц ⇔ 

 

2. иέȸⱢṅὙϱ Пү ᴫ ᾘ ц ӀП ד цѻ

П ╥ᵡ ◦ оἨẔ֪҃Іצ ȲӐ ӭ Ӧϱ П

Ȳ ѿѬѝ ȲҒѿ ᴫ ᾘ ֮ ц ӀП ПҠ ֪ȴẔМ

◦ ֪І ẃ ѿHYCOMה П ╦ Ἤ ẁП Ѭ ⇔ц

⇔ⱢѻȲ и …ẃᴞ №ֶЄ ᾼṸы Мї(Asia-Pacific Data Research Center , 

APDRC)Ȳ έ⇔Ɫ4 Ĭ 4 kmП ◦ Ȳв Ҕᵶ ῶ Ѭ (Sea Surface Temperature, 
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SST)ȷ ῶ ⇔(Sea Surface Height, SSH)Ȳ ◦ ֮ᶮ╓ ȲҠ ế и☼֣

ẁѬ ᾼ Ȳ ᴖ Ӣ ϩȷ ῶ ⇔(Sea Surface Salinity, SSS)ȷ Ἁ ⇔

(Bathymetry, BTM)Ȳױ ế֮ᶮ ὑϠ ◦ ☼ȳ ᴄȳ ȳ ȳḛ ᾬ

ȳ о ᴟ ȲẔ ẃ ⱢGeneral Bathymetry Chart of the Oceans (GEBCO)Ȳ

и ᵑ Ɫ International Hydrographic Organization (IHO) ế UNESCO's Intergovernmental 

Oceanographic Commission (IOC) ֥ ᾼ ₇Ȳ έ⇔Ɫ1/240ÁĬ1/240Áȷ

иậᴞּר ыῈ (NASA)ј ыῈ ᴩМїПOcean Colorϯ ⇔(CHL)Ȳ

έ⇔Ɫ9 Ĭ 9 kmПѡᵑ ȴ 

 

3. Ὼϫד ếכ Ѭѝ …Пиέȸ ϱ ПХ ѻ (Ҕᵶ

ȳрҁȳ ȳ цӪỚ ) ֪І ᴩ Ὲ П Ȳѿ ṅױѻ

◦ П …Ȳѿ ᾬ П Ὲ Ѭѝ Ḃ П ὨȴӐ ӭ ѿᾛҒ

כ ֥(GAM)ה ֮ ֥⇔╓ (HSI)ѿ∂ ᾬ ֮иӁ ẃ(SDM)ה ֥иӁ

ṳṼ Л֝ӭ Ϥ ֫ ȳ(BRT)ה Є иέᾎȲ(MaxEnt)ה ᴖ ӣ

֥П ẃиέה ֪І Ὲ ⇔ ᾼ‍ ἤ …Ȳ֢иέᾎП Ὑֽϯȴ 

֮ ֥⇔╓  ȸה

ⱢϠ ֢ ֪І ᾬ ⇔П ᾼ …ȲṿӣCPUE ∂ӴѡᵑSI (Suitability 

Index)╓ ȲSIиӁ֯0ẞ1Пה Ȳ Њ ц Є иᵑῶӱЛ ֥ц ֥П ֮ᴯ ȴ

Ṽ МȲ֢ӭ П ᴩ и Ȳ ᵍSIắẞ ȲᴖSI

ᾼ Ѡֽהϯȸ 

 

ὛὍenv = Ὡ  

 

ẔМ envȸ ֪ІȷŬȸ ȷɓȸӂᶁ ȴ 

 

∂Ӵ֢ ПSIП∟Ȳ Л֝ ֪ІПSI ᴩ ԝ ֥ȲṼ Л֝ ֪І ֥Ȳ

SI ֥∟∂ӴHSI ד ṅשȴӐׁה Ẓ ṿӣᾼѠᾎȸ ӂᶁ ה

(Arithmetic Mean Model, AMM; Hess and Bay, 2000)ế ᴶӂᶁ  ,Geometric Mean Model)ה

GMM; Lauver et al., 2002; Chen et al., 2010 )∂ HSIהȲеֽהϯȸ 
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ὌὛὍ
ρ

ὲ
ὛὍ 

 

ὌὛὍ ὛὍ  

 

ẔМ iȸ ֪Іȷnȸ Мה ֪І ȴ 

Ṽ ֪І ӭȲ∂ӴЛ֝HSIהȲ ה ֽϯȸ 

 

ὅ  

 

ẔМ Cȸ ԝ ֥ẗ ȷiȸ ֪Іȷnȸ Мה ֪І ȴ 

ҫ HSI CPUEᴩӔ оȲѿᵓὑѩ ȲӔ оеֽהϯȸ 

 

ὅὖὟὉͅὲ = 
ὅὖὟὉὅὖὟὉ

ὅὖὟὉ ὅὖὟὉ
 

 

ὌὛὍͅὲ = 
ὌὛὍὌὛὍ

ὌὛὍ ὌὛὍ
 

 

ẔМCPUE_nȸӔ оCPUEȷHSI_nȸӔ оHSIȷiȸ ȴ 

 

Ӕ о∟Ȳ Ṽ CPUEЄЊ ᴩ ᶧṳи Ȳ ḕ ӂ

ᶁȲṿӣ ἤ֫ и ∟ᾼ иӁ ȳ цR2 ȲẔМ Ὼ1Ȳ

ה ⇔ Ȳ Ὼ0Ȳ ה ЊȲR2 Ὼ1Ȳῶӱ ЊȲ ה ứѹ

⇔ ֻȲṼ Ϯ ╓ ᵒ ה ᵡ╥ה Ȳ ṾHSIהȴ 

 

    ᾛҒכ  ȸה

GAMҠӣὑиέCPUEЛ֝ ֪І ᾼ‍ ἤ …Ȳ ứCPUEⱢ иӁȲѹ

CPUEắẞ ֪І ᴖצ Ȳ МҒϤה ᵂⱢ Ȳṳṿӣӂ ẗ

(smooth function)֢ ӂ оȲGAM∂ Ѡֽהϯȸ 

 

ÌÎ#05%ÃÏÎÓͯÓÅÎÖÉʀ ʈ 
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ẔМ‘ȸ ȷ‐ ȸ ȷs ȸӂ ẗ ȷconsȸ ȷenviȸ ֪Іȴ 

ⱢϠ ᵍ ∟ҏ ᴖҒϱ (cons)Ȳṳ ֥ иӁȴ 

 

ה ᵓӣ Ḕиέᾎ(stepwise)Ȳ Л֝ ֪І ҒϤ МȲה ᾼ

CPUE ϩП Ȳṳṿӣ иέ(ANOVA)цAIC (Akaike information criterion)ẃ

CPUE Њᾼ Ȳ᷄ҏ צ ᾼ ₤ȲæAICЄῶӱҒϤП ֪І ϩ

ȴ ה ѠהҔᵶ иӁ (histogram of residual)ȳ (quantile- quantile plot, 

Q-Q plot)Ȳӣὑ ᵡ╥ה ֥ иᵉᾼ ȴ 

 

    ֫  ȸה

֫ ᾼ ếה ₤ḥצ ạȲѹ ế ҷ Л Ȳᴖboosting 

₤ Ϛכ֥ כ ₤ẃ о ₤ ⇔ȲҠ ֫ ⇔ЛṜᾼ Ȳ

BRT⁄ ֫ ᾼ Ɏᵛע ế ᾼӻה ɏ  boosting ᾼ ֥Ȳ ∂

ѩ ₤Ḇ ֥ ᾭ ᾼ כ ₤Ȳᵌὢ ₤М ᾼצ и ȴ֪Ɫ BRT֯

ה Ҡἕ ᾼ ȲἬѿḥצӇ ֯∂ ‹ה ֥ɎElith, 

Leathwick, and Hastie 2008ɏȴ 

BRTה∂ МȲṿӣӻϿ ᷄ Ṿ Ȳצᵗὑ ᵍ ⇔ ṅṿӣשȴᴖӐׁה

R packageȸgbm ẃ∂ BRTהȲ Мה ṓᾼ Ɫѿϯ ȸ 

 

Tree complexity (interaction.depth)ȸ ạḟ ⇔ 

Learning rate (shrinkage)ȸ ạḕ ḟ ᾼה ⇔ 

Number of treesȸ װ҅ ( ᾼ ) 

Bag fractionȸḕװ ҅ Ἴ ѩẂ 

 

ẔМTree complexity Learning rateạ װ҅ ȲTree complexityה ȲҠ

ӣ юᾼ ᷄ẞ Њ ȲLearning rateЊ ֵ Ȳ ה Ȳᵀ ӣ Њᾼ ᷄

ẞ Њ ȲBag fractionạḕװ ᾼἼ ѩẂȲӣὑṮѦ᷄ẞ Ṿ ȲᴖӐׁשṅ

Л֝ Ϥ Ȳṿӣk-foldӻϿה ҏ֢ ᾼRMSE (Root Mean Square Error)Ȳה

᷄ҏ Ṿ ᾼה ȴBRTה∂ ֽϯȸ 
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ÌÎ#05%ÃÏÎÓͯ33433333("4- 
 

ẔМconsȸ ȴ 

Tree complexityȸ5ȷLearning rateȸ0.3ȷBag fractionȸ0.8ȷNumber of treesȸ25 

 

    Є  ȸה

ṅשׁ֯ в ￼ (background)ᴩ Ȳ ֥ ᴩ ⇔ᴷ (Elith et al., 

2011)Ȳ￼ ᾼ Ɫ ḕ ᾬ ᾼ֯׀ ד (Wang et al,2017)Ȳ ṿӣ

ᾼ ה ἤ ắẞ ᾼ ȲἬѿ ӣѻ иӁ П Ȳ Мה ҒϤᾬ

ҏ װ ц￼ Ȳ֪ױ ҏ ᴯ Ɫ1Ȳ￼ Ɫ0ȴ 

ᴖӐׁשṅṿӣR packageȸmaxnet ẃ∂ MaxEntהȲmaxnet ẓצ  Maxent Java 3.4.0

ᴿᾼἤד (Phillips et al., 2017)Ȳṿ ӐׁשṅҠѿṿӣR ṕ∂ӴMaxEntהȴ 

֪maxnetԈ ạȲ вה ҔᵶẒ ѿϱᾼ ֪ІȲṼ ֪І ӭȲ∂ӴЛ֝MaxEnt

Ȳה ה ֽϯȸ 

 

ὅ  

 

ẔМCȸ ԝ ֥ẗ ȷiȸ ֪Іȷnȸ Мה ֪І ȴ 

  

ӐׁשṅṿӣReceiver operating characteristic curve /Area Under the Curve (ROC/AUC)иέ

ה ἤ Ȳ ₤ ἤȲAUC 0ẞ1ȷ0.5ῶӱ ₤ ֥ ֥Ϛ

Ȳ0.7-0.9ῶӱצӣȲЄὑ0.9ῶӱ ᾼ ⇔Ȳ1ῶӱ ₤ ֥ᶙּרȲ ӣAUC ה

Ɫ Ṿ   ȴה
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ȳ ׁשṅ Ὠ 

Ϛȳ (Ҕᵶᴎ ȳ ȳӘׄ )ц ПϢЏ ᾓ ▲ц

П ᴷ оиέ 

(Ϛ)ȳ  

Ӑ ҳ ϢЏ Мї ц 4 Ѡ֣ (ὧᴫ⁮Җ)֢ ᴞ и5כ Ȳṳ

С Ễ֤(ֽ Ӫ ὧȳӪ ᴫȳӪ МȳӪ ⁮ȳӪ Җ)ȲѿɦҖыӂ◦ ᾬ ɧ

Ṽ ’ ϱ ᾬ Ȳ֯ḕ вѬϯ 0̡ 10mὈץ 10и ѠהȲ ֢

в ᾬἤ Ӣᾬ(zooplankton)ȴ цӢᾬן Ȳ֝ ẞᾼ ѿ70%

Ȳ׀’ ֫ ⅍∟Ȳ ᵛ ᴩ ᾬ ᾼ ᵑ ȴ Ὠֽῶ 1ц  3 

ʲ  4Ἤӱȴῶ 1ⱢӐ ▲иέП֢ ᾬ ȴҳ ϢЏ Ԛ

ẞ ᾬἤ Ӣᾬ Ҕ╗ȸ2ꜜ (kingdom) 8 (phylum) 10(class) 18ӭ(order) 36ּד(family) 

147(species)ȴ 

ῶ 1ȳ֢ ᾬП  (Depth ⇔(0-10m), ᴯȸind.) 

Stations    

Ӫ

ὧ 

Ӫ

ᴫ 

Ӫ

М 

Ӫ

⁮ 

Ӫ

Җ 

ᴎ

ὧ 

ᴎ

ᴫ 

ᴎ

М 

ᴎ

⁮ 

ᴎ

Җ 

Ә
ׄ
ὧ 

Ә
ׄ
ᴫ 

Ә
ׄ
М 

Ә
ׄ
⁮ 

Ә
ׄ
Җ ὧ ᴫ М ⁮ Җ 

Tintinnopsis 
brevicollis 

     1               

Globigerina 
bulloides 

 1  2 4 4 1 4 1 8 19 8         

Globigerinoides 
conglobatus 

1     1 1              

Candeina nitida             1 1   1    

Orbulina 
universa 

3  3 1 1 8 9 3 3 6 6 13         

Amphilithium 
clavarium 

   1                 

Amphilonche 
belonoides 

     1   1  1 1         

Acanthometron 
pellucidum 

 1    2  3 3 2 4 4         

Pleurspis 
costata 

 2   1 1               

Collozum 
inerme 

                    

Sphaerozoum 
punctatum 

1           1         

Hydrocoryne 
miurensis 

2 1    1     2          

Oceania armata              1       

Bougainvillia 
fulva 

            1        
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ῶ 1ȳ֢ ᾬП  (Depth ⇔(0-10m), ᴯȸind.) 

Stations    

Ӫ

ὧ 

Ӫ

ᴫ 

Ӫ

М 

Ӫ

⁮ 

Ӫ

Җ 

ᴎ

ὧ 

ᴎ

ᴫ 

ᴎ

М 

ᴎ

⁮ 

ᴎ

Җ 

Ә
ׄ
ὧ 

Ә
ׄ
ᴫ 

Ә
ׄ
М 

Ә
ׄ
⁮ 

Ә
ׄ
Җ ὧ ᴫ М ⁮ Җ 

Diphyes 
chamissonis 

          1          

Agalmopsis 
elegans 

               1     

Mastigias papua    1      1           

Pleurobrachia 
pileus 

1                    

Hormiphoro 

palmata 
     1    1           

Lampetia 
pancerina 

        1    1        

Naiades 
cantrainii 

      1              

Sagitta 
hexaptera 

             2 8 1 1 1  1 

Sagitta marri      1               

Podon leuckarti    1                 

Podon 
polyphemoides 

             5       

Podon 
schmackeri 

1                    

Calanus 
plumchrus 

 1                   

Calanus minor      2               

Neocalanus 
gracilis 

2                    

Undinula 
darwini 

4       3    1 1        

Eucalanus 
mucronatus 

            1        

Paracalanus 
parvus 

2  1 2 4 1  4 2  2 5 6  1      

Acrocalanus 
gracilis 

1     1  1             

Acrocalanus 
gibber 

     1               

Clausocalanus 
pergens 

              2      

Ctenocalanus 
vanus 

 1  1 2    1    1        

Pseudocalanus 
minuttus 

     1  1 1    3  3 6 3 2 1 1 

Aetideus 
armatus 

        1            

Aetideus 
giesbrechti 

      1              

Undinopsis 
bradyi 

   1                 

Gaetanus 
armiger 

       2             
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ῶ 1ȳ֢ ᾬП  (Depth ⇔(0-10m), ᴯȸind.) 

Stations    

Ӫ

ὧ 

Ӫ

ᴫ 

Ӫ

М 

Ӫ

⁮ 

Ӫ

Җ 

ᴎ

ὧ 

ᴎ

ᴫ 

ᴎ

М 

ᴎ

⁮ 

ᴎ

Җ 

Ә
ׄ
ὧ 

Ә
ׄ
ᴫ 

Ә
ׄ
М 

Ә
ׄ
⁮ 

Ә
ׄ
Җ ὧ ᴫ М ⁮ Җ 

Undeuchaeta 
plumosa 

           1         

Euchirella 
rostrata 

        1            

Pareuchaeta 
simplex 

          1          

Pareuchaeta 
russelli 

      1   1           

Scottocalanus 
echinatus 

       1             

Scolecithricella 
minor 

2 6 1 6 8 8 4 4 3 5 5 1 2 4 5 8 5 4 3 3 

Scolecithricella 
ctenopus 

6 5 7 4 6  4 1 1 7 3 5  1       

Scolecithricella 
abyssalis 

          1          

Centropages 
calanus 

1             1       

Centropages 
elongatus 

     1       1        

Centropages 
abdominalis 

   1                 

Temora 
discaudata 

2         1           

Eurytemora 
herdmani 

    1  2              

Metrida longa          1           

Pleuromamma 
gracilis 

     1    1      1  1 1  

Pleuromamma 
indican 

1 1  1  1         1      

Haloptilus 
longicornis 

       1 1  2          

Candacia 
truncata 

      1              

Candacia 
pectinata 

       1   1          

Calanopia 
thompsoni 

    2   1 2  2          

Pontellopsis 
tenuicauda 

1    1            1    

Acartia 
negligens 

       1             

Acartia 
longiremis 

       1             

Acartia hamata          1           

Acartia clausi   1 1     1 2           

Tortanus 

discaudatus 
             3    1 1 1 

Oithona setigera 2  1                  
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ῶ 1ȳ֢ ᾬП  (Depth ⇔(0-10m), ᴯȸind.) 

Stations    

Ӫ

ὧ 

Ӫ

ᴫ 

Ӫ

М 

Ӫ

⁮ 

Ӫ

Җ 

ᴎ

ὧ 

ᴎ

ᴫ 

ᴎ

М 

ᴎ

⁮ 

ᴎ

Җ 

Ә
ׄ
ὧ 

Ә
ׄ
ᴫ 

Ә
ׄ
М 

Ә
ׄ
⁮ 

Ә
ׄ
Җ ὧ ᴫ М ⁮ Җ 

Oithona 
rostralis 

1                    

Oithona 
longispina 

          1          

Oithona simplex        1             

Oncaea venusta 2    1 2   2   1         

Oncaea media 1   1 2 1  1  3    1       

Oncaea 
mediterranea 

             1       

Sapphirina 
nigromaculata 

1                    

Corycaeus 
crassiusculus 

     1   1 1           

Corycaeus 
robustus 

  1                  

Corycaeus 
flaccus 

1           1         

Corycaeus 
lautus 

      2 1             

Corycaeus dahli    1                 

Corycaeus 

affinis 
1 2 1 3  2  2 2 1 1 1     1   1 

Corycaeus agilis      1               

Corycaeus catus 1      1 1 4  2          

Corycaeus 
pacificus 

     1               

Corycaeus 
concinnus 

       1             

Vibilia armata     1    1  2          

Hyperoche 
medusarum 

   1      1           

Rhabdosoma 
brevicaudatum 

      1              

Stylocheiron 

microphthalma 
1 2        1  1         

Creseis acicula            1         

Limacina inflata  2     1  1 1  2         

Limacina 
trochiformis 

3      1              

Atlanta inflata 2                    

Carinaria 
japonica 

   3   2   2  1         

Fritillaria 
venusta 

  1                  

Pinctada 
martensii 

     1               

Gryphaea gigas       1              

Eurytemora 
pacifica 

        1    1 2       
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ῶ 1ȳ֢ ᾬП  (Depth ⇔(0-10m), ᴯȸind.) 

Stations    

Ӫ

ὧ 

Ӫ

ᴫ 

Ӫ

М 

Ӫ

⁮ 

Ӫ

Җ 

ᴎ

ὧ 

ᴎ

ᴫ 

ᴎ

М 

ᴎ

⁮ 

ᴎ

Җ 

Ә
ׄ
ὧ 

Ә
ׄ
ᴫ 

Ә
ׄ
М 

Ә
ׄ
⁮ 

Ә
ׄ
Җ ὧ ᴫ М ⁮ Җ 

Squilla oratoria     1    1     1       

Neptunus 
trituberculatus 

1       2   1    1      

Fish egg 4 1 6 4 12 16 13 7 3 1 3 7 1 1 1 1 1 1 1 1 

Others 11 11 5 10 6 7 19 11 6 27 23 29 1 1 1 1 5 2 4 3 

Tota l 

(lnd/1000m3) 
48 25 17 33 35 47 34 41 39 47 57 48 18 23 20 17 12 9 6 7 

֢Ѭ
ᾬ ⇔(cells/l) 

4,800 2,500 1,700 3,300 3,500 4,700 3,400 4,100 3,900 4,700 5,700 4,800 1,800 2,300 2,000 1,700 1,200 900 600 700 

 

֢ Ἤ ẞᾼ ᾬМ ѻ ᾼ ╥ Ṝ (Copepoda)ᾼ ӢᾬȲẔװ╥Ὠ ἤ

ᾭ Ṝ (Granuloreticulosea)ц Ӕы (Heliozoa)( 3)Ȳ֢ ᾬᾼ ᴯ

П ӂᶁ ⇔(Ind./10m3)ѿӪ ϢЏ ֵȲḕ 10ес ᴯ М֯׀ ᾬӢᾬ

ꞋЄὑ 20 ѿϱȲ ӱױ Ӣ ϩ ὑẔ҃Ϯ ᾼϢЏ Ȳѻ ֪Ҡ ╥

Ὅᾼ᷾ד107 21 Є₤   ắẞ ☼Ḥ ᾼכ ᴖ Ӣᾬᾼ Ἤ ȴ

Ӣ ϩẔװᾼ╥ ᾼᴎ цӘׄẒ ᾼϢЏ Ȳ ᵅᾼ╥ ᾼ ϢЏ Ȳ

ӱױ Ҡ ֪Ɫ  ḥצϢЏ Ἁ ☼ᾼ Ϥ Ѭῶ …Ȳѿ ὑ

Ӑןװ ẞᾼӢᾬ ⇔ц (  3ȳ  4)Ꞌ‍ Ὑ ֮ᵅὑẔ҃Ϯ ᾼϢЏ ȴ 
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 3ȳҳ ϢЏ ᾬἤ Ӣᾬ ⇔Пѩ  

 

 
 4ȳҳ ϢЏ ᾬἤ Ӣᾬֵ ἤ Пѩ  
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 ҳ ᾼ ᾬἤ Ӣᾬᾼֵ ἤ╓ (Diversity Index)ꞋЛ Ȳ ϠӘׄϢЏ

ѿҵȲЄֵ ϢЏ Ӣᾬֵ ἤ╓ Ꞌᵅὑ0.1ѿϯȲяẔ╥ ϢЏ ֯0.04ѿ

ϯȴӢᾬ Ѡ ȲϷ╥ѿӘׄϢЏ ỰֵȲ юᾼ╥ ϢЏ ȴ 

 

    1. Ӫ ϢЏ (  5)ȸ 

 

 5ȳ Ӫ ϢЏ (Ѡ и)ȴ 

 

(1). Ἁ֮ᶮ ȸӦὑӐ Ԛ֝ѻ═Ϣ ὑ ד107 ᴩ Ӧ ╜Ἀỗ

Пɦ Ӫ ϢЏ Є₤ ϢЏ Ϛ Џ ▲ Џᵂɧ(Ȳ2018)ȴ

ӦὑẒ ▲ ЛϵȲ֪ױȲ֮ᶮ ứᴯἬ Ὠ ȲἬѿӐӪ֝ד

Ἁ֮ᶮ Ὠ ᷾Ὅᾼ6 (21) ᴯ (ῶ 2)Ȳѻ ╥іᴞὑױ ᵫМȴ
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 6М (21 )ȳ  6̡ 196 (21) ᴯ ȲϷ╥ᴞὑױ

ᵫМȲ ПҵȲẔ֢҃ױ ▲(ֽ Ἁ Ӣᾬ  ӭȲӐ Ꞌ ▲ )ȴӐ

Ἁ ⇔Юὑ 28~46еѐП Ȳ֮ ӂỌị⇔ּפⱢ 5Üȴ ֥ ӱ Ѭᾇ

Єֵ ᵉ ⁮ ȴױ ᾼ ⇔ ị⇔֥ ϢЏ ȴӑẃ ᷾ ȲҠᴕ

ѿϢЏ Ṇ Ѡהẃ ᴩ᷾Ὅȴױ ὑ ד107 5ѣ 6ѡ֪Ɫ ╜Ἀ ϩе

Ҩ ᵗȲ ֯ ᴫҖ Ἁ᷾Ὅᾼ 6 Ԛ 21 B₤Є₤ Ȳֽ  6Ἤ

ӱȴ ֮ᶮị⇔ȳἉ ц ⇔( )ᴖṕȲӐ ד╥ ᷾ὍЄ₤ ᾼȴҬ ᶔ ֮

Ғѿ ╟ɦ ᾼה ◦ᾫ 1ɧȲד‒ӑẃױ ᾼ ᾼ Ѡ

צ Єᾼ ᾼȴ 

 
 6ȳ Ӫ ϢЏ Ἁ֮ᶮ ( ᴞ Ȳ2018)ȴ 

 
 

 
ᾼה 1 ◦ᾫ ȸ ᾼ89צ╠֯╥ ϢЏ вȲ █ṷЬẓצ ᾼ Ȳ ᾼ Ғ

᷾ ҵȲҫҵ ɦ ᾼֵה֥ װ ◕ ɧ(Integrated multi-trophic aquaculture)ϱ Ȳ

Иױֽ ṿ ᾼϢЏצ Џ ẞ ᾼ ◕ȴ 

 

3.15 Ӫ ϢЏ Ἁ֮ᶮ  

ȸּמᴥѠ Ɫ Ѭᾇ Ἠ  

ᴥ Ἤ ӱᾼ╥ѿ Мї ⱢМїȳҙ 0.5 ᾼ  

Мї ᴯ Ȳ ⱢȸE12 0 º 40 .500ô, N2 4 º 34 .5 00 ôȲ 

Ѭ Ɫפּ 35.2  m ȴ 

    Ɫ Ӫ ϢЏ 107 Ὅᾼ᷾ד 6 Ԛ 21  

B₤ ᷾Ὅᴯ  

ᴥמּ Ἤ ӱᾼ╥ 6 ( иᵑⱢȸ1,2,4,5,6,11)Ԛ 21  

B₤Є₤ П᷾Ὅ  
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(2). Ἁ иέȸӐ ѿӐ ᴞᴩ ᾼ ᾇ ᴟӪ ϢЏ в 6 Мї

цẔҳỂ4 Ȳ֥ Ԛ5 ᴩἉ ȴҫ ѿּד ╥ (Scientific Echo Sounder)

Ɫ᷄ ӭ ᾬцứᴯ∟ȲẔ Ὠиέֽϯȸ Ӫ ϢЏ в 6 Мї цẔϱϯ

ҿҢ֢ 5 Ἁ Ȳ  7 ӱἬ Ὠ ӱӪ ϢЏ в ЄЊЄֵиӁὑ

1mm̡300ÕmП Ȳ ὑМḘʲ ḘП ᾼἉ Ȳּפᴾ Ἁ ᾼ 74%ѿϱȴϚ ᴖ

ṕȲ МḘẞ ЁἬᴾѩẂ ‍ Ὼד Ȳ᷾Ὅᾼ Ҡ ḛ ȲṳⱢỂ ḘἬ ḥȴ

П›Ἤ᷾Ὅ Ҡ Бḛ Ȳѡ∟ ױ֯ ᷾ ȲἬѿ∂ ѿЄ₤ ⱢѻἨ╥᷾Ὅכ

ᾼ ȴ 

 

 7ȳ Ӫ ϢЏ Мї ἉἉ иέ Ὠȴ 

 

(3). ☼ ☼֣ ▲иέȸ  8 ӱӪ ϢЏ ֵ֣ᵧὧὧҖȳᴫ⁮ᴫᾼṛ֣ȲἨ

╥ὧҖҖȳᴫ⁮⁮ᾼṛ֣Ȳ Є☼ Ɫ 300.3 cm/secȲ ӱ ☼ắẞ ќ☼ἨЄ ᾘỴ☼

ЄȲ ☼☼ ᶶּפ ϡϢЏ ᾼ1~2.5ȴ ☼ ắ ֮֮ᶮ

ד Ȳᴖ ☼ṳЛ ⁬Ȳ֯ױ Є₤ ד╥ ֥ᾼȲױ ☼☼ ӔҠ♃

Ḥ ֯ ϱᾼḘᾇȲᴖṿ   Ӣᾬ ѿ    ֯ ϱȴ Ϛ їᾼ╥֯ 

Ὼᵂ ᾼ☼ẛ ṿӣ☼ẛ Л ẞ ȴ 
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 8ȳ Ӫ ϢЏ Ẓװ ▲☼ ☼֣иӁ(ҿ 111/03/06 װ1 ▲ȲҢ 111/05/17

װ2 ▲)ȴ 

 

(4). иᵉᴯ цẔ ᾓ ▲(ᵶ֮ )ȸӐϢЏ ▲ ӭѻ ╥ѿ107ד

5ѣ 6ѡ᷾Ὅᾼ 6ԓԚ 21 ̼₤Є₤ иᵉᴯ цẔ ᾓȲи ֽϯ, Ӫ ϢЏ

6 (Ԛ21)Є₤ ứᴯế ▲ Ὠ ֽῶ 2ἬӱȲ ֽϯȸ 

 

ῶ 2ȳ Ӫ ϢЏ 6 21Є₤ ứᴯế ▲ Ὠ( ᴞ Ȳ2018) 

 

ȸӐῶМ 105M01ȳ105M03ȳ105M05ȳ105M07ȳ105M09ȳ105M011ҵȲẔ҃ іӣᴞ (2018) 

ứ᷾ὍМї ᴯ ֢ ϱ ᴯ ⇔

(m)

Мї

ד (еѐ)
ᾭ ᶙ ἤ ┤ ᾭᾓ

⇔ ⇔ ⇔ ⇔

1 105M01 12040.217 2434.800 12040.275 2434.797 40.1 108.2 Ӕ ᶙ ȳ ┤

1 105M02 12040.217 2434.800 12040.272 2434.809 41.9 103.8 Ӕ ᶙ ȳ ┤

1 105M07 12040.217 2434.800 12040.242 2434.846 44.0 97.3 Ӕ ᶙ ȳ ┤

1 105M11 12040.217 2434.800 12040.267 2434.834 41.6 112.5 Ӕ ᶙ ȳ┤

2 105M21 12040.400 2434.800 12040.398 2434.807 36.7 13.5 Ӕ ᶙ ȳ ┤

4 105M03 12040.033 2434.617 12040.069 2434.636 43.3 75.1 Ӕ ᶙ ȳ ┤

4 105M04 12040.033 2434.617 12040.028 2434.640 45.6 44.3 Ӕ ᶙ ȳ ┤

4 105M10 12040.033 2434.617 12040.078 2434.658 44.1 112.7 Ӕ ᶙ ȳ ┤

4 105M14 12040.033 2434.617 12040.064 2434.669 44.3 112.3 Ӕ ᶙ ȳ ┤

5 105M08 12040.217 2434.617 12040.247 2434.623 39.8 57.4 Ӕ ᶙ ȳ ┤

5 105M09 12040.217 2434.617 12040.251 2434.613 37.6 63.9 Ӕ ᶙ ȳ ┤

5 105M12 12040.217 2434.617 12040.228 2434.621 39.2 22.5 ᶙ ȳ ┤

5 105M13 12040.217 2434.617 12040.230 2434.618 40.0 24.8 Ӕ ȳ ┤

6 105M05 12040.400 2434.617 12040.409 2434.612 33.4 18.8 Ӕ ᶙ ȳ ┤

6 105M06 12040.400 2434.617 12040.393 2434.677 36.7 112.5 Ӕ ᶙ ȳ ┤

6 105M16 12040.400 2434.617 12040.410 2434.630 34.8 30.9 Ӕ ᶙ

6 105M17 12040.400 2434.617 12040.418 2434.660 34.5 86.9 Ӕ ᶙ

11 105M15 12040.217 2434.433 12040.205 2434.399 37.7 67.2 Ӕ ᶙ ȳ ┤

11 105M18 12040.217 2434.433 12040.252 2434.408 36.1 80.5 Ӕ ᶙ
ȳ ┤

11 105M19 12040.217 2434.433
12040.216

2434.423 37.4 19.2 Ӵ

11 105M20 12040.217 2434.433 12040.265 2434.427 37.2 90.3 Ӕ ᶙ ȳ ┤



 

22 
 

(i)֢ (1~6)М ᷾Ὅ∟и ᾓֽ  9~( ᴞ Ȳ2018)ἬӱȲḕ

᷾ὍꞋᴯὑ ╜Ἀ ứᾼ֞Ὅб ứ120m ПвȲ ṷצ Ἤ᷾Ὅᾼᴯ Б

ứ᷾Ὅ Мї100mѿҵȲ 112.7mȲᵀЬ᷾ ֯ ứ Пвȴ Џ

ᴯ᷾Ὅ ᾼ ȴӦὑ 2 ╥ ∟᷾ὍᾼȲẔ᷾Ὅ Ὠ Ὼ ứ᷾Ὅ МїȲ ӱЏ

֯᷾ Ѡ Б Ȳ῀ ֽᴶ њ᷾ὍИ╥ Ṿᾼ᷾ὍѠהȴ 

 

 

 9ȳӪ ϢЏ 1 4

ứ᷾ Мїד иӁ  

 

 10ȳӪ ϢЏ 2 1

ứ᷾ Мїד иӁ  

 

 11ȳӪ ϢЏ 4 4

ứ᷾ Мїד иӁ  

 

 12ȳӪ ϢЏ 5 4

ứ᷾ Мїד иӁ  

ȸּמᴥìⱢ ứ᷾ Мїᴯ Ȳּמᴥ ⱢМї ҙ 120m Ȳ ᴥ Ɫ

Мї ҙ 150m Ȳּמᴥ ֿⱢ֢  ( ᴞ Ȳ2018) 
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 13ȳӪ ϢЏ 6 4

ứ᷾ Мїד иӁ  

 

 14ȳӪ ϢЏ 11 4

ứ᷾ Мїד иӁ  

ȸּמᴥìⱢ ứ᷾ Мїᴯ Ȳּמᴥ ⱢМї ҙ 120m Ȳ ᴥ Ɫ

Мї ҙ 150m Ȳּמᴥ ֿⱢ֢  ( ᴞ Ȳ2018) 

 

 

 15ȳӪ ϢЏ 6 в֢ ứ᷾ Мїד иӁ (

ᴞ Ȳ2018) 

 ȸּמᴥìⱢ ứ᷾ Мїᴯ Ȳּמᴥ ⱢМї ҙ 120m  
       ᴥ ⱢМї ҙ 150m Ȳּמᴥ ֿⱢ֢  
       ᴥ ᶮѠ ╥ḕ вἬ᷾ὍᾼЄ₤ (Ӑ Ԛ 21 ) 
ᴥ Ἦᵄמּ        ֿ҅ῶӐ в П (ֽ 11Ȳ҅ῶӐ в 11 ) 
       Ӑ ὑ Ϛ (ד105) Ԛ᷾Ὅ 21 ὑ 6 вȲ иᵑֽϯȸ 
       1 ȸ4 ȷ 2 ȸ1 ȷ 4 ȸ4 ȷ 5 ȸ4 ȷ 
       6 ȸ4 Ȳḕ ( ᴥ ᶮѠ )иӁᴯ ֽϱ ȴ 
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 16ȳӪ ϢЏ 21 ứ᷾ Мїד иӁ ( ᴞ Ȳ2018) 

    ȸּמᴥìⱢ ứ᷾ Мїᴯ Ȳּמᴥ ⱢМї ҙ 120m  

   ᴥ ⱢМї ҙ 150m Ȳּמᴥ ֿⱢ֢  

 

(ii)Ӑװ ▲ Ὠ ӱȲ 5 ᾼ 105M12П Ȳצ

105M13ᾼ ȲẔᾭᾓṳЛ ȲϷӑ כ ᾼ ᾓȲ 15Á~20ÁȲפּ⇔

Ӧ ⁬ ☼П∟Ȳ ӂỌ Ἁȴ 

(iii)Ӑ᷾װὍᾼ Ɫ ᾼ╥ 11 ᾼ 105M19П Ȳᵧ Ӵ

Ȳ ֵᾌ ȳּד ứᴯȳ Ἁ ᵒᵑȲꞋҏ

ӴȲ ẞᾼ ⇔ѩ 5m ЊȲӦ ц֢ ᵒȲשׁ ӭ›֯ Ἁᾭᾓ╥

ὑ Ӵ ȴ 

(iv)ӐװЄ₤ ϢЏ ▲ ὨȲ֢ ứ᷾ὍМї ד цѠᴯȲ

Ӧױ ӱȲӐ᷾װὍᾼ Єֵ ֣Мї ὧѠцὧҖѠ֣Ȳ ᴷЄּפắ ☼ Џᵂӂ

ү Ἤ Ȳ֪ױȲ∂ Ɫẃ᷾ὍϢЏ Џ ᷾Ὅ ֵҒᾃ ☼ᾭᾓȲ ֻ ᷾Ὅ

Ȳ Џᵂӂү Ἱ Ȳѿᵍ ыЄᾼכ Ȳ Ӕ ᾼ᷾Ὅ Ὠȴ 

(v)֥ϱ ֢ ὨȲ 11 ᾼ 105M19П ᵧ Ӵ ҵȲẔ

֢ Ꞌᶙ Ӕ ᾼ᷾ ֯ ứ᷾Ὅᾼ Мї ứ120m Пвȴ 
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    2. Ӏᴎ ϢЏ (  17)ȸ ᴩ╜ ỗ Ἤеᵫᾼ֢ ϢЏ ᾼ

Мї ( , 2009; 2010)Ȳѿὧᴫ⁮Җ֝ד 0.5Ἤ ҏᾼ1Ĭ1ӂѠ Ѡ Ȳ

Ἁ֮ᶮ ֮ Ȳ Ὠи ֽϯȸ 

 

 17ȳ Ӏᴎ ϢЏ (Ѡ ᾭ и)ȴ 

 

(1). Ἁ֮ᶮ ȸ  18ӱȲӐ Ἁ ⇔Юὑ28~34еѐП Ȳ֮ ӂỌȲ

ị⇔ЛЄ(<5Ü)ȴӐϢЏ в ҵȲ ֵצ ѬᾇϢЏ ȴ ⇔

ị⇔ᴖṕȲד ֥ ϢЏ ȴӑẃ ᷾ Ȳừᴕ ѿϢЏ Ṇ Ѡהẃ

ᴩ᷾ὍȲѿᵓὑ ṎȴӐ ᴞ92, 93, 94, 100ד ᵑ᷾ὍϠA, BẒ₤ᾼЄ

₤ Ԛ 13Ȳ ὑ ᾼ Ѡ Ϛứᾼғצ Ȳ ṷצ ֪Ɫ҅ד
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ϵ ц Ӗ֯ױᵂ כ ẓ Ȳṿ ᾼ Лᵀӑ Ȳ оꜙᴟ

֪Ɫ ᴖҷҟғ ȴӐ ḕװ ▲П∟ȲꞋЛ ᾼẻ ֮Ѡ╜Ἀ ֻֻ ֻ

ц Ȳ ṷЛ╥ ֥ ᵂ ᾼ֮Ѡ Ὅ Ӗᵂ Ȳ ṷ(ֽ Ӑ )Ь Ẕ

ғ П Ȳ ᴩЄ ᾼ Ȳֽ ϱ П ᾼה ◦ᾫ Ȳṳ ṷᾫ Ϥ’ Ȳ

’ вᾼ Ӧ ֮ Ȳ ( ֮ Ӗ)ҏ ⱢῖὧȲԚ֝ ṥׂ ȳ

ȳ Ԛ֝ẃ ȴЛ ֢֮ ᾼ Ȳ Ғ֮ ϤȲϷן ֮

Ӗ ₤ᾼЏᵂ ȴ 

 

 18ȳ ᴎ ϢЏ Ἁ֮ᶮ (іӣᴞ , 2010)ȴ 

 
 

(2). Ἁ иέȸ  19ӱȲ Ӏᴎ ϢЏ ἉἉ ד ȲЄֵⱢ ỵц

ỵ ֮ᶮȲἉ иέ Ὠ ӱМϱцМї ἉἉ ֵⱢ3.35mmѿϱ Ȳּפᴾ

Ἁ ᾼ40%ѿϱȴҿМ ἉἉ ֵⱢ300Õmᾼ Ḙȴ Ἁ ᴖṕȲӐ ╥‍

֥᷾ ϢЏ ᾼ֮ Ȳ ᷾ ЊП Ȳ∂ ѿ Ѡה ȲҠ ᵍ ḥȲ

яẔѿ᷾ὍЄ₤ᾼ ϢЏ ⱢṾȲ Ṏ ᾼ Ὠ ѩ ֻȴ 

 

 
 

3. 16 ᴎ ϢЏ Ἁ֮ᶮ  

ȸּמᴥѠ Ɫ Ѭᾇ Ἠ  

ᴥ Ἤ ӱᾼ╥ѿ Мї ⱢМїȳҙ 0.5 ᾼ  

    Ɫ ᴎ ϢЏ 92 ד 3 A₤ ᷾Ὅᴯ  

    Ɫ ᴎ ϢЏ 93 ד 3 A₤ ᷾Ὅᴯ  

    Ɫ ᴎ ϢЏ 94 ד 4 B₤ ᷾Ὅᴯ  

    Ɫ ᴎ ϢЏ 100 ד 3 B₤ ᷾Ὅᴯ  

Ӑ Мї ᴯ Ȳ ⱢȸE121º14.000 ô, N25º10.000 ôȲ 

Ѭ Ɫפּ 35.8 m ȴ 

 

 

 

 
 

   
 

 
  

 

 

 
 

3. 16 ᴎ ϢЏ Ἁ֮ᶮ  

ȸּמᴥѠ Ɫ Ѭᾇ Ἠ  

ᴥ Ἤ ӱᾼ╥ѿ Мї ⱢМїȳҙ 0.5 ᾼ  

    Ɫ ᴎ ϢЏ 92 ד 3 A₤ ᷾Ὅᴯ  

    Ɫ ᴎ ϢЏ 93 ד 3 A₤ ᷾Ὅᴯ  

    Ɫ ᴎ ϢЏ 94 ד 4 B₤ ᷾Ὅᴯ  

    Ɫ ᴎ ϢЏ 100 ד 3 B₤ ᷾Ὅᴯ  

Ӑ Мї ᴯ Ȳ ⱢȸE121º14.000 ô, N25º10.000 ôȲ 

Ѭ Ɫפּ 35.8 m ȴ 
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 19ȳ Ӏᴎ ϢЏ Мї ἉἉ иέ Ὠȴ 

 

(3). ☼ ☼֣ ▲иέȸ  20ӱȲ Ӏᴎ ϢЏ ᴯὑү ᴫҖ ȴ Ϛװ

▲ Ὠ ӱȸ Пӂ☼֣Ɫ81.9⇔П֣ὧ☼Ȳӂᶁ☼ Ɫ365.6 mm/sec (ד ὑ0.73kt)ȴ

֯ ϡװ ▲МȲ Пӂᶁ☼֣Ɫ 113.6⇔Пὧ☼Ȳ ӂᶁ☼ Ɫ 310.4 mm/sec(ד ὑ

0.62kt)ȴӦὑӐ Ἤ ᴯ Ȳ Җ Є ⁮☼ȳᴫ ү ҖϱП ☼ц Ỵ

☼ӻФ Ȳ ☼Ѡ֣ӂᶁֵⱢ֣ὧП ☼Ȳ☼ ӂ Ȳ ᵅὑ᷾ὍϢЏ Ἤ ᾼ1.5kt

☼ Ȳ Ἁ ᾼ ЊȲ ᾼ֚ ἤϷ ЊȷӐѬѝ ֥᷾Ὅ ȴ 

 

 

 20ȳ Ӏᴎ ϢЏ Ẓװ ▲☼ ☼֣иӁ (ҿ111/03/04Ϛװ ▲ȲҢ

111/05/15ϡװ ▲)ȴ 
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(4). иᵉᴯ цẔ ᾓ ▲(ᵶ֮ )ȸӐ ▲ Ӑ в 94ц100דἬ᷾Ὅ

ᾼ7 4ד94) ȳ1003ד )̼ ₤Є₤ иᵉᴯ цẔ ᾓȲи ֽϯȸ 

 (i) 944ד ̼₤Є₤ (  21ȳ  22)ȸḕ ᾼ Ꞌ ạ֯

֞Ὅб AɎᵛ ᶮїМї ҙ 100 mɏвȲᴖѹ֢ ד ῺȲ4

ẒẒ ᾼ Ɫ171.5 mȲ Ὼ⁄Ҭ7.6צ mȲẔМ94B08 Ẕ 3

ꞋЄὑ100mѿϱ ȴ 94B08צ ѻ ᾼ ϚṷȲᵀ ᾼиӁ Ь᷾

Ὅ֯ ứ вȲѹ֯ҙ 100 mвȲҠѿ ױ 4 ᾼ֞Ὅ֥ ȴӦὑḕ

ᾼ ἒױ ᾼ ד ῺȲ֪ױױ ӼҠ ⱢϚ Є₤ᾼ (reef 

roup)Ȳ Ṏ Ȳ כ Ϸדצ Єᾼᵗ ȴ 

 

 21ȳ Ӏᴎ ϢЏ в ד94 ᾼ B₤Є₤ (іӣᴞ , 2010) 

ȸ ᶁ ạ֯ A( ᶮїМї ҙ 100m )в 

 

  

 22ȳ ᴎ ϢЏ вЄ₤ ứ ᴯ цӂ Ἁ  ( в

Ἤ֯ᴯ ד₤֮ ӂỌȲ1ӂѠ вѬ Ɫ32~33еѐ) (іӣᴞפּ , 2010) 

 

ד94 ᾼ B₤Є₤  

 
ד94 ⇔ 

Ẓ (m) 
  ⇔   ⇔ 

94B08 E121°14.269ô N25°09.564ô 94B08-94B09 161.7 

94B09 E121°14.202ô N25°09.620 94B08-94B10 166.3 

94B10 E121°14.198ô N25°09.619ô 94B08-94B11 171.5 

94B11 E121°14.185ô N25°09.603ô 94B09-94B10 7.6 

   94B09-94B11 44.5 

   94B10-94B11 38.2 

 

 

 

 

3.28 ᴎ ϢЏ вЄ₤ ứ ᴯ цӂ Ἁ  

в Ἤ֯ᴯ ד₤֮ ӂỌȲ1ӂѠ вѬ Ɫפּ 32~33еѐ 

 Ɫ92 Ἤ᷾ὍᾼA₤6ד93  

 Ɫ94דἬ᷾ὍᾼB₤4  
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3.28 ᴎ ϢЏ вЄ₤ ứ ᴯ цӂ Ἁ  

в Ἤ֯ᴯ ד₤֮ ӂỌȲ1ӂѠ вѬ Ɫפּ 32~33еѐ 

 Ɫ92 Ἤ᷾ὍᾼA₤6ד93  

 Ɫ94דἬ᷾ὍᾼB₤4  
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 (ii) 1003ד ̼₤Є₤ (  23ȳ  24)ȸḕ ᾼ Ꞌ ạ֯

֞Ὅб AɎᵛ ᶮїМї ҙ 100 mɏвȲᴖѹ֢ ד ῺȲ3

ẒẒ ᾼ Ɫ56.71 mȲ Ὼ⁄Ҭ30.08צ mȲẔМ100B12 Ẕ 2

ꞋЄὑ30mѿϱ ȴ 100B12צ ѻ ᾼ ϚṷȲᵀ ᾼиӁ

Ь᷾Ὅ֯ ứ вȲѹ֯ҙ 100 mвȲҠѿ ױ 3 ᾼ֞Ὅ֥ ȴӦ

ὑḕ ᾼ ἒױ ᾼ ד ῺȲ֪ ױױ ӼҠ ⱢϚ Є₤ᾼ (reef 

roup)Ȳ Ṏ Ȳ כ Ϸדצ Єᾼᵗ ȴӭ›ױ 7 ᾭᾓ ṏ

ֻȲҬ╥ắẞ ẓ ᶮד Ȳ∂ ╜ἈἨ Ầᵗ Ӗ ᴩ Џᵂȴ 

 

 

 23ȳ Ӏᴎ ϢЏ ד100 ᾼ3 B₤ иӁᾭᾓ(іӣᴞ , 2010)       

 

 

ᴎ ϢЏ 100 ד ᾼ 3 B₤  

  
ד100 ᴯ  

֢ ц∂ ᷾ (m) 
 ⇔  ⇔ 

100B12 121°14.0648ô 25°10.0164ô 100B12-∂ ᷾  123.72 

100B25 121°14.0518ô 25°10.0067ô 100B25-∂ ᷾  96.64 

100B19 121°14.0344ô 25°10.0126ô 100B19-∂ ᷾  67.79 

   100B12-100B25 30.08 

   100B12-100B19 56.71 

   100B25-100B19 33.99 

 

   ȸ1. 100B12 ᷾ ᾼᴯ ȲБ ∂ ᷾ 100m ПҵȲᵛ 
          ῶӱ ᷾ ֯ A( ᴥ )ҙ 100m вѿҵȲẔ Ꞌ֯ 
          ᶮїМї ҙ 100m Пвȴ 
    2. ÓⱢ∂ ᷾ Мї ᴯ Ȳ   Ɫ B₤ ᴯ ȴ 
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 24ȳ Ӏᴎ ϢЏ ᷾ד100 ᾼ3 B₤ ᴯ (іӣᴞ , 2010) 

ȸ3 B₤ ᴯ ȸ100B12ȸ121Á14.0648' , 25Á10.0164'ȳ100B25ȸ121Á14.0518' , 

25Á10.0067'ȳ100B19ȸ121Á14.0344' , 25Á10.0126' 

 

    3. ӀӘׄϢЏ (  25)ȸ 

 

 25ȳ ӀӘׄϢЏ (Ѡ и)ȴ 
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(1). Ἁ֮ᶮ ȸӐ Ἁ ⇔Юὑ 32~46еѐП (  26)Ȳ֮ ӂỌị⇔Л

Є(<10Ü)ȲӂᶁѬ Ɫ 31.8mȲד ֥᷾ὍЄ₤ П Ἁ ⇔ȴӦ ᶮ ӱȲӐ

ϢЏ в ҵȲ ֵצ᷾ ѬᾇϢЏ ȴױ ⇔ ị⇔֥ ϢЏ

ȲᵀӦὑ в ֵצ ᾼѬᾇ цЄ₤ ȲⱢ ᵍ Ȳ∂ ӑẃױ

ϢЏ ᾼ ѠהȲ ᾼצ и (group)Ȳԛ Ϛ᷾ ѬᾇἨ ὑ ҳỂȲ

ѿ Ϛכ Ṇ(complex)ȲӔֽ ϱᾼ Ϛ Ȳ Ḇֵᾼצױ֯ Ὲ ȴ

ד93̡94 ᷾Ὅᾼ7 B₤ ֪Ɫứᴯ Ȳ᷾Ὅ֮ ᾼ צ и Ȳ

ᵀ ṷ ӭ› Ӑ ▲ ὨЬצ ᾼғ ȲҬ╥֪Ɫ҅דϵ ȲẔ ὨБЄЛֽ ›

ϠȴҫҵȲױ ֪ⱢἉ ד Ȳ Є и╥2mmѿϱᾼ ḘцӰ ᾼ ỵἉ

ȲἬѿ ֥᷾Ὅ ȲꜙᴟЄ₤ Ȳᵀ╥֞Ὅ Ӈ Ϥ Ἁ∟ ȲᴖЛ

╥᾿ ֯ Ѭῶ Ἱϯ 49ᾼ Ȳ ∟ѡכ и ᾼ∟Ὠȴ 

 

 26ȳ ӘׄϢЏ Ἁ֮ᶮ ( ᴞ , 2010)ȴ 

 

 

 

 
 

 

ȸּמᴥѠ Ɫ Ѭᾇ Ἠ  

       Ɫ ӘׄϢЏ 93ʲ94ד ᾼ 7 B₤Є₤  

       Ɫ ӘׄϢЏ ד98 ᾼ 4 A₤Є₤  

ᴥ Ἤ ӱᾼ╥ѿ Мї ⱢМїȳҙ 0.5 ᾼ  

        Ɫ ₤Єד99 ∂ ᷾ὍМї ᴯ Ȳ Ɫȸ 

E120º59.300ô, N25º00.800ȲѬ Ɫפּ 31.0 m ȴ 
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(2). Ἁ иέȸ ӀӘׄϢЏ ἉếӘׄϢЏ ד ᴿȲ ѾֵⱢ ỵц

ỵ ֮ᶮ(  27)ȲἉ иέ Ὠ ӱẔἉ Ꞌ 2mmѿϱ (P 46.15%)ȲẔМ

3.35mmѿϱᾼᴾ53.85%ȲҬצю ᾼḘᾇȲᵀẔѩẂЛẞ1%ȴ Ἁ ᴖṕȲӐ ╥

֥᷾ ϢЏ ᾼ֮ Ȳ ᷾ ЊП Ȳ∂ ѿ Ѡה ȲҠ ᵍ ḥȴ

᷾ὍЄ₤ᾼ ϢЏ ╥ Л ֥ᾼȲӦὑ ἉֵⱢỵ Ȳ᷾Ὅ ᾼᾃ

Ϥ ἉȲ כ ắ Ȳѹὔὑắ ᾼכ ẞἨ ȴ֪ױȲӐ ѿѬᾇ

Ѡ᷾הὍ ֥ȴ 

 

 27ȳ ӀӘׄϢЏ Мї ἉἉ иέ Ὠȴ 

(3). ☼ ☼֣ ▲иέȸӐ ᴯὑү ᴫҖ Ȳ ἉӂỌȲ1ӂѠ вᾼѬ

֯25~26mȲӂᶁѬ Ɫ25.5mȴ  28ӱȲ Ϛװ ▲ Ὠ ӱ Пӂᶁ☼֣Ɫ

233⇔Пᴫ⁮☼Ȳ ᾘỴ ֮ӂᴩȲӂᶁ☼ Ɫ 376.6 mm/sec(ד ὑ 0.75kt)ȴ ϡװ ▲

МȲ Пӂᶁ☼֣Ɫ171.81⇔П⁮☼Ȳ ӂᶁ☼ Ɫ204.5 mm/sec(ד ὑ0.41kt)ȴӦ☼

☼֣иӁҠѿὙ ױҏȲכ ☼ắẞҖ ӦЄ ⁮ϯᾼ ☼ȳᾘү ҖϱП

☼ц Ỵ☼ Ȳ ☼☼֣ ֣ᴫ⁮Ѡȴ ☼ ӂ Ȳᵅὑ᷾ὍϢЏ Ἤ ᾼ1.5kt☼

ȴױ☼ Ἁ ᾼ ЊȲ ᾼ֚ ἤϷ ЊȲ֪ױӐѬѝ ֥ ϢЏ

ȴ 
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 28ȳ ӀӘׄϢЏ Ẓװ ▲☼ ☼֣иӁ (ҿ 111/03/05 Ϛװ ▲ȲҢ

111/05/16 ϡװ ▲)ȴ 

 

(4). иᵉᴯ цẔ ᾓ ▲(ᵶ֮ )ȸӐ ▲ Ӑ в 99ц98דἬ᷾Ὅᾼ

6 3ד99) B₤ȳ983ד A₤)Є₤ иᵉᴯ цẔ ᾓȲи ֽϯȸ 

 (i) 983ד A₤Є₤ (  29ȳ  30)ȸӐ вἬ᷾ὍᾼЄ₤ ⱢA₤

ȲẔ᷾(֞ )Ὅᴯ (v Мї )П иӁ ἒדױ ȳ ֽ Ἤӱȴ3

ᾼA₤ иᵑⱢȸ 

 

ȸіӣᴞ (2010) 

3ױ ᴯὑױ Ἤ֯ᴯ П ἉӴ ӂ Ȳ3 ᾼиӁᶁ᷾

Ὅ֯ ứ вȲѹ֯ҙ 50 mвȲḕ ᾼ Ꞌ ạ֯ A(v ᶮїМ

ї ҙ 100 m)вȲҠѿ Ӑ ᾼ֞Ὅ֥ ȴ3 ἒױ ᾼ Ɫ

35.03mȲ Ὼ⁄Ҭצ 28.35mȲ Л ἒױ ד ῺȲḕ ∂ ᷾ ᾼ

ϷҬ35.27צmȲ Ὼ⁄Ɫ7.05mȲ ӱḕ ֯֞Ὅᵂ Ȳứᴯᵂ ‍

ЊїȲṿ 3 ᾼ Мї ∂ ᷾ ᾼ Ȳ ═֯ 50mѿвȴ3

Ἤ֯ᾼ ⇔Ꞌ֯32.5mȲױ ӼҠ ⱢϚ (reef group)Ȳ Ṏ Ȳ

 

      ⇔     ⇔ 

98A01 E120 °59.3187ô N25 °01.0190ô 

98A14 E120 °59.3191ô N25 °01.0037ô 

98A15 E120 °59.3349ô N25 °01.0141ô 
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כ (complex reefs fishing ground)Ѡ דצ Єᾼᵗ ȴ 

 

 29ȳ ӀӘׄϢЏ в98ד ᾼA₤Є₤ ( ᴞ , 2010) 

ȸ ᶁ ạ֯ A( ᶮїМї ҙ 100m )в 

 

 

 30ȳ ӀӘׄϢЏ ד98 ᾼ3 A₤ иӁᾭᾓ( ᴞ , 2010) 

ȸ3 A₤ ᴯ ȸ98A01: E120Á59.3187ô,N25Á01.0190ôȳ 98A14: E120Á59.3191ô,N25Á01.0037ôȳ 

98A15: E120Á59.3349ô,N25Á01.0141ô 

 

 (ii) 993ד ̼₤Є₤ (  31ȳ  32)ȸḕ ᾼ Ꞌ ạ֯

֞Ὅб AɎᵛ ᶮїМї ҙ 100 mɏвȲᴖѹ֢ ד ῺȲ3

ἒױ ᾼ Ɫ42.75 m (B11-B16)Ȳ Ὼ⁄Ҭ15.76צ m (B16-B18) Ȳ ӱḕ
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S
 

 

3.31 ӘׄϢЏ в ד98 ᾼ A₤Є₤  

ȸ ᶁ ạ֯ A( ᶮїМї ҙ 100m )в  

 

 
ד98 ⇔ Є₤ ἒױП ц  

∂ ᷾ П  (m)   ⇔   ⇔ 

98A01 E120°59.3187ô N25°01.0190ô 98A01-98A14 28.35 

98A14 E120°59.3191ô N25°01.0037ô 98A01-98A15 31.34 

98A15 E120°59.3349ô N25°01.0141ô 98A14-98A15 35.03 

Ӑ(ד) ▲ 

∂ ᷾  
E120°48.9200ô N24°43.7600ô 

98A01-∂ ᷾  35.27 

98A14-∂ ᷾  7.05 

   98A15-∂ ᷾  37.99 
 

∂ᴥ˿ֿ҅ῶמּ ᷾ Пᴯ ȳ      ҅ῶ A₤  

12059.26 12059.28 12059.3 12059.32 12059.34 12059.36 12059.38

Longitude (E)
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3.31 ӘׄϢЏ в ד98 ᾼ A₤Є₤  

ȸ ᶁ ạ֯ A( ᶮїМї ҙ 100m )в  

 

 
ד98 ⇔ Є₤ ἒױП ц  

∂ ᷾ П  (m)   ⇔   ⇔ 

98A01 E120°59.3187ô N25°01.0190ô 98A01-98A14 28.35 

98A14 E120°59.3191ô N25°01.0037ô 98A01-98A15 31.34 

98A15 E120°59.3349ô N25°01.0141ô 98A14-98A15 35.03 

Ӑ(ד) ▲ 

∂ ᷾  
E120°48.9200ô N24°43.7600ô 

98A01-∂ ᷾  35.27 

98A14-∂ ᷾  7.05 

   98A15-∂ ᷾  37.99 
 

∂ᴥ˿ֿ҅ῶמּ ᷾ Пᴯ ȳ      ҅ῶ A₤  

12059.26 12059.28 12059.3 12059.32 12059.34 12059.36 12059.38

Longitude (E)
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Longitude (E)

2500.94

2500.96

2500.98

2501

2501.02

2501.04

2501.06

L
a
ti
tu

d
e
 (

N
)

2500.94

2500.96

2500.98

2501

2501.02

2501.04

2501.06

L
a
ti
tu

d
e
 (

N
)

50 m0

E

N

S
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Longitude (E)
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֯֞Ὅᵂ Ȳứᴯᵂ ‍ ЊїȲṿ 3 ᾼ Мї ∂ ᷾

ᾼ Ȳ ═֯50mѿвȴḕ ∂ ᷾ ᾼ Ɫ31.52 m (B11-

∂ )Ȳ Ὼ⁄Ɫ 29.30 m (B18-∂ )ȴ3 Ἤ֯ᾼ ⇔иᵑⱢ 28.7mȳ29.0mȳ

29.9mȲױ ӼҠ ⱢϚ (reef group)Ȳ Ṏ Ȳ כ (complex 

reefs fishing ground)Ѡ דצ Єᾼᵗ ȴӦὑḕ ᾼ ἒױ ᾼ ד ῺȲ

ױױ֪ ӼҠ ⱢϚ Є₤ᾼ (reef roup)Ȳ Ṏ Ȳ כ Ϸצ

ד Єᾼᵗ ȴ993ד ̼₤Є₤ иᵑⱢȸ 

 
ȸіӣᴞ (2008) 

 

  

 31ȳ ӀӘׄϢЏ ד99 ᾼ3 B₤ иӁᾭᾓ( ᴞ , 2010) 

 

 

  
ד99 ᴯ  

 ⇔  ⇔ 

99B11 12059.3139 2500.8098 

99B16 12059.2914 2500.8146 

99B18 12059.2998 2500.8158 

 

 

 

 

ӘׄϢЏ ד99 ᾼ 3 B₤  

  
ד99 ᴯ  

֢ ц∂ ᷾ (m) 
 ⇔  ⇔ 

99B11 12059.3139 2500.8098 B11-∂ ᷾  31.52 

99B16 12059.2914 2500.8146 B16-∂ ᷾  31.40 

99B18 12059.2998 2500.8158 B18-∂ ᷾  29.30 

∂ ᷾  12059.3000 2500.8000 B11-B16 42.75 

   B11-B18 28.51 

   B16-B18 15.76 

 

  ȸ1.֢ ц∂ ᷾ ᶁ ạ֯ A( ᴥ ) ᶮїМї ҙ  

     100m вȲ ӱױ вᾼ ֞Ὅ֥ ȴ 

    2. ÓⱢ∂ ᷾ Мї ᴯ Ȳ   Ɫ B₤ ᴯ ȴ 
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 32ȳ ӀӘׄϢЏ ᷾ד99 ᾼ3 B₤ ᴯ ( ᴞ , 2010) 

ȸ3 B₤ ᴯ ȸ99B11ȸ120Á59.3139ô, 25Á00.8098ôȳ99B16ȸ120Á59.2914ô, 25Á00.8146ôȳ

99B18ȸ120Á59.2998ô, 25Á00.8158ô 

 

    4. Ӏ ϢЏ  (  33)ȸ 

 

 33ȳ Ӏ ϢЏ (Ѡ ᾭ и)ȴ 

 

 

 

 

99B16  

99B18  

99B11  
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(1). Ἁ֮ᶮ ȸӐ Ἁ֮ᶮֽ  34ἬӱȲ ⇔Юὑ20~42еѐП Ȳ֮ ӂ

Ọị⇔ЛЄ(<10Ü)ȲӂᶁѬ Ɫ 33.8mȲ ֮ᶮᴖṕϷ╥Ϛ ד ֥᷾ὍЄ₤ П

Ἁ ⇔ȴ ӱȲӐ ὑ ד63 ( Э Ὼד49 ᷾(ד50 ὍЄ ᾼ 1.0M3

Ѡ₤ Ѭᾇ (440)ц ( 60.155 )ֽ ϯῶȸ 

Мї ᴯ ⇔ Ѭ  еᵫ   

N25Á05'00",E121Á04'00" 32M 89/02/27 ҙ 0.5 в 

ᵑ ₤ ᷾Ὅ⇔ד  

63 1.0M Ѡ₤ Ѭᾇ  440 

63  ( 60.15 T) 5 

 

ֽЭ ӦӐ ▲ ц֮ᶮ Ὠ ӱȲ ṷ БЛṓȴ╥ᵡנ ắḘᾇ Ἠ

᷾Ὅᴯ צ ȲꞋБ ᾎҠᴕȴ Ӑ ᾼἉ ӐᴖṕȲӐ Є ᾼἉѦ

Ɫ 180ɛm ѿϯᾼἉ Ȳ ӱȲױ в᷾Ὅᾼ ד╥ ὔắẞ ᾼḘᾇ

ᾼȲϷ ╥ ᷾Ὅὑױᾼ ȲẔṿӣ Ễ ѹἬ ᾼ Ϸצ ȴ 

 

 
 34ȳ Ӏ ϢЏ Ἁ֮ᶮ ( ᴞ , 2010)ȴ 

 
 

(2). Ἁ иέȸ  35ӱȲ Ӏ ϢЏ ἉἉ ⁄ֵⱢḘ ᾼ ἉȲἉ

иέ Ὠ ӱ ЄֵⱢМ ḘẞḘᾇᾼἉ ֮ᶮȲМϱцМї ἉἉ ֵ

 

 

3.18 ϢЏ Ἁ֮ᶮ  

ȸּמᴥѠ Ɫ Ѭᾇ Ἠ  

ᴥ Ἤ ӱᾼ╥ѿ Мї ⱢМїȳҙ 0.5 ᾼ  

Мї ᴯ Ȳ ⱢȸE121º 04.000ô, N25º 05 .000 ôȲ 

Ѭ Ɫפּ 33.8 m ȴ 
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Ɫ106ɛmѿϯᾼМ Ḙ Ȳּפᴾ Ἁ ᾼ20%ѿϱȴҿМ ἉἉ ֵⱢ90Õmᾼ

Ḙȴ Ἁ ᴖṕȲӐ ╥Лы ֥᷾ ϢЏ ᾼ֮ Ȳᵀ ᷾ ЊПѬᾇ

Ȳ∂ ѿ Ѡה ȲҠ ᵍ ḥȲяẔѿ᷾ὍЄ₤ᾼ ϢЏ ⱢṾȲ Ṏ

ᾼ ὨҠѩ ֻȴ 

 

 35ȳ Ӏ ϢЏ Мї ἉἉ иέ Ὠȴ 

 

(3). ☼ ☼֣ ▲иέȸӐ ᴯὑү ᴫҖ Ȳ ἉӂỌֵḘᾇἉ Ȳ1ӂѠ

вᾼѬ ֯16~44mȲӂᶁѬ Ɫ32.2mȴ  36ӱȲ Ϛװ ▲ Ὠ ӱ П

ӂᶁ☼֣Ɫ222⇔Пᴫ⁮☼Ȳ ᾘỴ ֮ӂᴩȲӂᶁ☼ Ɫ300.6 mm/sec(ד ὑ0.60kt)ȴ

ϡװ ▲МȲ Пӂᶁ☼֣Ɫ 191.3⇔П⁮☼Ȳ ӂᶁ☼ Ɫ 200.5 mm/sec(ד ὑ

0.40kt)ȴӦ☼ ☼֣иӁҠѿὙ ױҏȲכ ☼ắẞҖ ӦЄ ⁮ϯᾼ ☼ȳᾘү

ҖϱП ☼ц Ỵ☼ Ȳ ☼☼֣ ֣ᴫ⁮Ѡц⁮Ѡȴ☼ ד ӂ Ȳᵅὑ᷾ὍϢЏ

Ἤ ᾼ1.5kt☼ ȴױ☼ Ἁ ᾼ ЊȲ ᾼ֚ ἤϷ ЊȲ֪ױ

ӐѬѝ ᴖṕ ֥ ϢЏ ȴ 
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 36ȳ Ӏ ϢЏ Ẓװ ▲☼ ☼֣иӁ (ҿ111/08/05Ϛװ ▲ȲҢ

111/11/10ϡװ ▲)ȴ 

 

(4). иᵉᴯ цẔ ᾓ ▲(ᵶ֮ )ȸӐ ▲ Ӧּד ȳ ц Ѭ

Ȳṳӑ ԉᴶϢЏ Ȳ֪ױ ᾎ ϢЏױ вᾼ ᾓȴ 

 

    5. ҳ ϢЏ Пѩ ȸ 

(1). Ἁ֮ᶮ ȸ Ӧϱ ҳ ϢЏ ֮֮ᶮ ὨȲ ֮ᶮᴖṕȲҳ

ϢЏ ד ֥᷾ὍϢЏ ᾼ(Л Є₤ἨЊ₤)ȴ ᴖȲҒϱἉ ц ☼☼ ֪

ᴕ ᾼ Ȳ ֥᷾ ᾼ ᶧṼᶧ╥Ӫ ȳӘׄȳᴎ ц ȴяẔ╥ ϢЏ ⱢЛ

Ȳ Ӈ ᷾ ᾼ Ȳ∂ ѿЄ ᾼѬᾇ ѿ ᾼѠ᷾הὍȴ 

 

(2). Ἁ ȸ  37ӱȲҳ ϢЏ ἉἉ ѿ ᾼӪ ϢЏ ֥᷾

Ὅ֢ ₤ᾼϢЏ (Ҕ╗Є₤ ȳ ȳ ȳ цѬᾇ )Ȳᴖ Ẓ

(Әׄцᴎ )Ӧὑ ἉἉ Ɫ ȲҠᴕ ᷾ὍЄ₤ Ȳ ֯֞Ὅ Ӈ ד ЊїȲ

∕ ᶩ∟ԛ ֞ Ȳ ЛҠѿ ֞ Џᵂ ∟Ȳ ᵛѿἹ᷾Ѡ᷾הϤѬ

МȲֽױᵂᾎ ֯Ѭῶ Ϥẞ Ἁᾼ ȲӦὑ ϩҒ ⇔ᾼᵂӣ ἉȲӇ

Ӑṝᾼ כ Ȳ ֪Ɫắ ṿṿӣ Ễ Ȳ ᾼ ЄЄ ȴ
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ϢЏ ӦὑֵⱢМḘẞḘᾇ ᾼḘᵃἉ Ȳ֪ױȲ ᷾ὍЄ₤ϢЏ ᾼ Ȳ ד

― ḥ ҙȲ ӐṝϷ ֪ Є ᾼḘᾇᴖЄЄ ᾼ ὨȲ֪ױȲ

ױ ∂ ᷾ὍѬᾇ Ἠ Ȳѹѿ М Ѡה ṾȲӦὑѬᾇ Ἠ …Ȳ

Ѡה ЄЄ Ғ   Ӣᾬ  ᾼῶ ȲϷӦὑЛ ⁄ᾼ ȲḘᾇắ ☼ᵂӣ Л

ὔ ῶ ȴ 

 

 

 37ȳ ӀϮ ц Ϛ ϢЏ Мї ἉἉ ѩ ȴ 

 

(3). ☼ ☼֣ȸ  8ȳ  20ȳ  28ȳ  36ц  38ПӐ Ẓװ ▲ Ὠ ӱȲ

ҳ ϢЏ Ѭῶ ᾼ☼֣ЄֵṼ֮ᶮᴖ֣ᴫ⁮ц⁮֣☼ Ȳ ╥֮ᶮ כ ☼☼֣

ᾼ оȴῶ ☼ ᾼ о⁄ắẞЄ ᾘỴ☼ц ќ☼ Ȳẃᴞ⁮Ѡᾼ ќ☼ᴟױБ

ȲᵀЬẓד ᾼ Ȳṿ ⁮֣ᾼЄ ᾘỴ☼☼ ắῸ ᴖẃᾼ ќ☼Ɑ ȴ ṿҳ

ϢЏ Ѭῶ ᾼ☼ Л Ȳᵀ ҏ Ὼ 5knᾼ☼ ȲӦὑӐ Ҭ ὑẒװ

ᾼ Ȳ ᾎᶙ ᾼ Ҕᵶ)⇔ד )ᾼ ☼☼ ☼֣ц☼ П Ȳ֪ױҬ

ᾼװẒױ Ὠ Ȳ ᾼװẒױ Ȳҳ Ϣ ᾼ☼ ṳЛ ὑ כ ᾼ֚ Ȳ

ᵀ ὑἉ ( ἉḘᾇ)ᾼ ☼ Ṽứכ ⇔ Ȳױҳ ϢЏ ᾼӂᶁ☼ ѿ Ӏ

ᾼᴎ ȲẔװ╥ ᾼӪ Ȳױϡ ὑ ᾼ☼ Ȳ ὑ ἉḘ

ᾼ דצ ⇔ᾼᵂӣȲדчᾼȲ☼ ᾼ ӀӘׄц Ẓ ϢЏ ȲḘ

ᾇ  ᾼ ᾓד ѩ›Ẓ ᾼϢЏ Ɫ ȲϷ ╥ ᾇḘ ᾼ ⇔

ѩ› Ẓ ᾼ ẃ ᶶȴֽױȲ ᷾Ὅ֯ױẒ ᾼ ṿӣ Ễ ȴ֪ױȲ
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☼ Л֝ᾼ Ȳ ᷾ὍЛ֝ ₤ЄЊᾼ Ἠ ᾼ ȴ 

 

 38ȳҳ ϢЏ Ẓװ ▲☼ ЄЊѩ ȴ( ȸ ֿ_1, _2҅ῶ ☼ ▲ᶧװ) 

 

(4). иᵉᴯ цẔ ᾓ ▲(ᵶ֮ )ȸӭ›ҳ ϢЏ ₤ᾼЄצ Ϣ

Џ Ȳѿ ᾼӪ ϢЏ ᾼ ’═ ᾓ Ɫᶙ ȲϷ ╥ḥצ ᶮȲ

ᵀצ иБ צ ẓ ᾼ ᶮиᵑ╥ 1ȳ 2ȳ 6ц 11 вᾼ ֵБצ

ẓ ᾼᾭᾓȴ ᴎ ϢЏ ᾼ7 Ȳ94דᾼ4 B₤ ȲЄ и צ

ꜙᴟӠ ᾼ Ȳצṷ ẃ ֯Ϛ ᾼ Б ἉȲ100᷾דὍᾼ3

B₤ Ϸצṷ Ḙ ┤ ᾼ ȲϷ2צ ẓ ȲӦὑ Ӑṝ   Ӣ

ᾬ Ȳ ᾎ ᵑҏ ᾼ ȲⱢҠѿ ᾼ╥Ȳױ ᾼ ẓ ᾼ ᶮד

ȴӘׄϢЏ ᾼ A,BẒ₤ ᾭᾓỮ ᶙ Ȳᵀצ и Ϸ╥ắẞ

ẓᾼ ȲӇ ᶶ ṷ Ȳѿ⌠ ᾼצ ȴ 
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(ϡ)ȳ ᴷ 

    1. Ӫ ϢЏ ȸ 

װ▲  ▲ѡ  ▲ᴯ (Мї ) ▲Ϣ  

Ϛװ 
 ד111

3ѣ7ѡ 

1 ȸE120Á40.217ô, N24Á34.800ôȷ 

4 ȸE120Á40.033ô, N24Á34.617ôȷ 

6 ȸE120Á40.400ô, N24Á34.617ôȴ 

Ђȳ

ȳ щ

Ѭ  

ϡװ 
 ד111

6ѣ18ѡ 

5 ȸE120Á40.217ô, N24Á34.617ôȷ 

11 ȸE120Á40.217ô, N24Á34.433ôȴ 

Ђȳ

ȳ ᴔ◦

Ѭ  

(1).   ӢᾬדП ▲ 

 (i)  Ӣᾬדȸῶ 3 ӱӐ ᾼЄ₤Ἁ Ӣᾬ ῴḔ ứԚ13 7צ 17

ӭ24ּ24דȴ֯105M01 Ԛ ẞ6 10 11ӭ16ּ16דȲ֯105M03

Ԛ ẞ6 10 11ӭ14ּ14דȲ֯105M05 Ԛ ẞ6 10 12ӭ

16Ȳ֯105M09ד16ּ Ԛ ẞ6 8 10ӭ13ּ13דȲ֯105M15

Ԛ ẞ6 9 9ӭ13ּ13דȴ 

 (ii)Ἁ Ӣᾬ ȸ  39 ӱȲ105M01 ϱᾼἉ Ӣᾬ Ɫפּ

ᾼ 95%ȲẔ ЄֵⱢḚ ᾬ ȴἉ ӢᾬМѿḶ ֵȲּפᴾ Ӣᾬ ᾼ 23%ȷẔ

Ɫװ цѬ Ȳּ֢פᴾ22%ц17%ȷԛẔװⱢ Ⱶ ȳ ц Ȳּ֢פᴾ15%ȳ

11%ц 2%ȴ105M03 ϱᾼἉ Ӣᾬ Ɫפּ ᾼ 90%ȲẔ ᶁⱢ

Ḛ ᾬ ȴἉ ӢᾬМ֝ ѿḶ ֵȲּפᴾ Ӣᾬ ᾼ27%ȷẔװⱢ цѬ Ȳּ֢פ

ᴾ20%ц17%ȷԛẔװⱢ Ⱶ ц Ȳּ֢פᴾ15%ц12%ȴ105M05 ϱᾼ

Ἁ Ӣᾬ Ɫפּ ᾼ95%ȲẔ ЄֵⱢḚ ᾬ ȴἉ ӢᾬМѿ ֵȲ

ᴾפּ Ӣᾬ ᾼ37%ȷẔװⱢ Ⱶ ȳḶ цѬ Ȳּ֢פᴾ17%ȳ11%ц11%ȷԛẔװ

Ɫ ц Ȳּ֢פᴾ 10%ц4%ȴ105M09 ϱᾼἉ Ӣᾬ Ɫפּ

ᾼ95%ȲẔ ᶁⱢḚ ᾬ ȴἉ ӢᾬМ֝ ѿ ֵȲּפᴾ Ӣᾬ ᾼ40%ȷ

ẔװⱢѬ ц Ⱶ Ȳ֢ Ɫװᴾ15%ȷԛẔפּ цḶ Ȳּ֢פᴾ12%ц10%ȴ105M15

ϱᾼἉ Ӣᾬ Ɫפּ ᾼ 95%ȲẔ ᶁⱢḚ ᾬ ȴἉ Ӣ

ᾬМЬѿ ֵȲּפᴾ Ӣᾬ ᾼ 40%ȷẔװⱢ цѬ Ȳּ֢פᴾ 17%ц 14%ȷԛẔ

Ɫװ Ⱶ цḶ Ȳ֢ ᴾ13%ц8%ȴ֢פּ ד 535еѐȲẔМ105M01ȳ~275פּ

105M03 Ὼҵ Ȳ ⇔ ЄȲ ☼Ϸד ⁬ȷчП105M05ȳ105M09ȳ105M15

ῺỴȲ ⇔ Ȳ ☼ Ɫế ȴ֪ױѻ ᾼἉ Ӣᾬ צכ Є ȴ ᴖ
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ṕȲӐ ѿ ȳḶ ȳ Ⱶ ȳѬ ȳ ц ⱢѻȲ֥ ᴾἉפּ Ӣᾬ91%ȴ

ṷ ╥ ἤӢᾬȲ֯ Ѭ ᾼ Мד ṓȴױҵȲ І ȳ ῧ ȳ ṙ

ѩẂЛ ȲЛ ҏ Ɏ֯4װѿϱ ▲Мҏ ɏȴֽὨѿЄ Ӣᾬ иȲӪ

ѿ Ṝ ᾬ ֵɎ32.5%ɏȲẔװⱢ ᾬɎ18.7%ɏц Ⱶ Ɏ14.5%ɏȲԛẔװⱢ

Ѭ Ɏ13.9%ɏц Ɏ11.7%ɏȴ 
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ῶ 3ȳ Ӫ ϢЏ ֢ ᾼἉ Ӣᾬ ᴍиѩ 

  

Phylum 

ἨṸ  

Class 

ӭ 

Order 

 ֤דּ

Family 
Мѝ֤ 

105M01 

 

105M03 

 

105M05 

 

105M09 

 

105M15 

 

ᾬ  
Porifera 

 
Demospongiae   

 
Demospongiae 11 12 10 12 17 

ẛ ᾬ  
Cnidaria 

Ѭ  
Hydrozoa 

₤ӭ 
Hydroida  

Ѭ  
Hydroida 17 17 11 15 14 

 Ⱶ  
Anthozoa 

ӰⱵ ӭ 
Scleractinia 

Ⱶ  דּ
Dendrophylliidae 

╦Ⱶ  
Tubastraea sp. 

   1  

  Ⱶ ӭ 
Alcyonacea 

ᴓⱵ  דּ
Clavularidae 

ῧⱵ  
Carijoa sp. 

1    1 

   
Ⱶ  דּ

Nephtheidae 
Ⱶ  

Dendronephthya sp. 15 15 17 15 13 

  
ӭ 

Actiniaria  
 

Actiniaria 1   1  

  ӭ 
Zoanthidea 

 דּ
Zoanthidae 

 
Palythoa tuberculosa 

 1 1   

ᾬ  
Mollusca 

 
Bivalvia 

ӭ 
Pterioida 

 דּ
Mytilidae 

 
Mytilidae 

2 1 4 1  

   
Ḷ  דּ
Ostreidae 

Ḷ  
Ostreidae 23 27 11 10 8 

   
Ḷ  דּ

 Gryphaeidae 
Ḷ  

Hyotissa hyotis 1    1 

 דּ   
Pteriidae 

ṙ 
Pinctada margaritifrea 

1 1 1  1 

 דּ   
Spondylidae 

 
Spondylus sp. 

  1 1  

 
Ṝ  

Gastropoda 
М Ṝӭ 

Mesogastropoda 
 דּ

Cypraeidae 
 

Cypraeidae  1 1  1 

  
Ṝӭ 

Neogastropoda 
 דּ

Muricidae 
 

Muricidae 
1  1   
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ῶ 3ȳ Ӫ ϢЏ ֢ ᾼἉ Ӣᾬ ᴍиѩɎ ɏ 

  

Phylum 

ἨṸ  

Class 

ӭ 

Order 

 ֤דּ

Family 
Мѝ֤ 

105M01 

 

105M03 

 

105M05 

 

105M09 

 

105M15 

 

Ṝ ᾬ  

Arthropoda 

Ṝ  

Cirripedia 

ᶙ ӭ 

Thoracica 

 דּ

Balanidae 

 

Balanidae 
22 20 37 40 40 

 
ӧ  

Crustacea 

ϫṜӭ 

Decapoda 

І  דּ

Portunidae 

І  

Portunidae 
1 1 1 1 1 

   
 דּ

Stenopodidae 

ῧ  

Stenopus hispidus 
1 1 1 1 1 

 
ӧ  

Malacostraca 

□ӭ 

Sessilia 

♄ Ự  דּ

Diogenidae 

Ự  

Diogenidae 
1 1 1   

ᾬ  

Bryozoa 

 

Gymnolaemata 

Ѐӭ 

Cheilostomata 

 דּ

Adeonidae 

Ṕ  

Adeonella sp. 
 1    

   
э  דּ

Reteporidae 

э  

Reteporidae 
1   1  

ӫ ᾬ  

Echinodermata 

╦  

Asteroidea 
  

╦ 

Asteroidea 
 1    

 
ᴍ֥  

Crinoidea 

ᴓ╦ӭ 

Comatulida 

ᴓ╦ּד 

Comasteridae 

ᴒ  

Comasteridae 
1     

 
ᶠ  

 Ophicroidea 

ᶠӭ 

 Ophiurida 
 

Ṝ 

Ophiurida 
  1 1 1 

ᶠ ᾬ  

Urochordata 

 

Ascidiacea 
    

 

Ascidiacea 
    1   1 
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 39ȳӪ ϢЏ װ2 ▲֢ ▲ПἉ Ӣᾬ ᵑ  ȴכ
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) ד .(2)        40̡  49)ȸ 

 

 40ȳӪ ϢЏ 11 ᷾Ὅᾼ

1~3ɔ ӣּד ứᴯ ᶮ 

 

 41ȳӪ ϢЏ 11 ᷾Ὅᾼ4

דּ и ᶮ 

 

 42ȳӪ ϢЏ 1 ᷾Ὅᾼ

ẔМ3 ᵓӣּד ứᴯ ᶮ 

 

 43ȳӪ ϢЏ 1 ᷾Ὅᾼ4

ᵓӣּד ứᴯ ᶮ 

 

 44ȳ105M01 ῶ ϯ  

Ӣᾬ Ⱶ ȴ 

 

 45ȳ105M03 Җ ὑϱ П

דּ  (Scorpaenidae)ȴ 
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 46ȳ105 M09   ṙ

ȴ 

 

 47ȳ105M9 Ⱶ ц ṜӢ 

ᶮȴ 

 

 48ȳ105M011 ᴫ⁮Ṕ   Ӣ

ᾬȴ 

 

 49ȳ105 M011 в   ӢᾬȲצ

Ⱶ ц ȴ 

         

 (i)דȸῶ 4 ӱ֯Ӑ Ԛ ẞ ד17ּ 29 41 1,519ᶠ ȴẔМ֯

105M01 Ԛ ẞ 18 229fȲ֯ 105M03 Ԛ ẞ 15 133fȲ֯

105M05 Ԛ ẞ 22 516fȲ֯ 105M09 Ԛ ẞ 13 90f Ȳ֯

105M15 Ԛ ẞ15 551fȴ 

 (ii) ȸӐ ѿщῊ ц(Apogonidae)דּ Ȳֵ֢(Serranidae)דּ ẞ 6

ȲẔװⱢ ȲԚ(Scorpaenidae)דּ ẞ 4 ȴ֯ ϱѿ ᶠ (Pterocaesio 

digramma) ֵȲԚ ẞ 484fȲᴾ ᶠ ᾼ 31.9%ȷẔװⱢϮ (Parapristipoma 

trilineatum)ȳ щῊ (Taeniamia fucata)ц ṍ (Siganus fuscescens)Ȳ֢ ẞ284

ᶠȳ200fц 103fȲиᵑᴾ ᶠ ᾼ 18.7%ȳ13.2%ц 6.8%ȴԛẔװⱢ

(Neopomacentrus cyanomos)ȳҙ щῊ (Ostorhinchus semilineatus)ц щῊ

(Ostorhinchus fasciatus)Ȳ֢ ẞ 80f ȳ60f ц 33f Ȳиᵑᴾ ᶠ ᾼ 5.3%ȳ3.9%ц

2.2%ȴѿҏ ẃכȲ ϱ ҵȲ֯ҙ ▲Ɏ3 ѿϱɏМᶁצҏ ᾼ

 צ (Cirrhitichthys aureus)ȳӰᾰе(Sebastiscus marmoratus)ȳ ϟẛ (Cephalopholis 

boenak)ȳԆѫ (Scolopsis vosmeri)ȳ (Pterois volitans)ȳ (Scorpaenopsis 
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cirrosa)ȳ ѫ (Lutjanus russelli)цӪᵭ Ӵ (Heniochus acuminatus) ȴ ṷ

╥Ӑ ṓѹ ᾼѻ ȴ Є ₤ᾼ Ɏ  Єὑ25еиɏ ȲԚ

ẞ ȳ Ӱ (Epinephelus coioides)ȳ (Lutjanus argentimaculatus)ȳ ѫ

ȳ ю (Diagramma pictum)ȳϮ ȳ Ӱ (Oplegnathus fasciatus)ȳ Ӱ

(Oplegnathus punctatus)ȳ (Scarus ghobban)ц ṍ (ῶ 5ȳῶ 6)ȴ 

 (iii)Ӣᾬ ᴷȸ֯   έϚשׁ Ꞌṿӣеֽהϯȸ 

baL=W  

ẔМ Wῶӱ (g)ȲL  (cm)ȴaⱢ… ȲbⱢ╓ װ ȴ Ӧ  -

еה Ἤ Ȳ֯105M01 ᾼ ᴷ Ɫ6,203еᵌȲ֯105M03

ᾼ ᴷ Ɫ14,790еᵌȲ֯105M05 ᾼ ᴷ Ɫ52,484еᵌȲ֯

105M09 ᾼ ᴷ Ɫ 7,345еᵌȲ֯ 105M15 ᾼ ᴷ Ɫ

169,469еᵌȴ֥ ֯Ӑ 5 ᾼ ᴷ Ɫ250,290еᵌȲӂᶁḕ ᾼ

ᴷ Ɫ50,058еᵌȴ 
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ῶ 4ȳ Ӫ ϢЏ ֢ ᾼ נּ ῶ 

 

   
105M01 

 

105M03 

 

105M05 

 

105M09 

 

105M15 

 

                Мѝ֤ ֤ ֤דּ

Centriscidae ⱶӧ          Aeoliscus strigatus  12~15 15 דּ

Scorpaenidae ּד Pterois lunulata      20 1     

 Pterois volitans   20 1 30 1   35 1   

 Scorpaenopsis cirrosa  15 1 20 1     5~10 3 

 Sebastiscus marmoratus Ӱᾰе 5~10 5 18 1 15 1 7 1   

Serranidae ּד Cephalopholis boenak  ϟẛ  15~20 5 12~15 3 12~15 6 12 1   

 Diploprion bifasciatum     15 1       

 Epinephelus awoara ‌Ӱ  20 1       20 1 

 Epinephelus coioides Ӱ    50 1 50 1     

 Epinephelus quoyanus  ꜘ Ӱ      20 1     

 Pseudanthias squamipinnis  ῧ        10~12 18   

Apogonidae щῊ  דּ
Apogonichthyoides 

cathetogramma 
₣ ᴿщῊ  8~10 4       8~10 2 

 Ostorhinchus aureus ᶠ щῊ      8~10 2   6~8 3 

 Ostorhinchus fasciatus щῊ  8~10 33         

 Ostorhinchus kiensis М щῊ    8~10 10       

 Ostorhinchus semilineatus ҙ щῊ  3~4 30 8~10 4   6 1 6~8 25 

 Taeniamia fucata щῊ          3~4 200 

Lutjanidae ּד Lutjanus argentimaculatus        35 1 60~70 30 

 Lutjanus ophuysenii ѫ      18~20 2     

 Lutjanus russelli ѫ  20 1   25~30 20   25~30 10 

 Lutjanus vitta      16-18 6     

Caesionidae ᶠ Pterocaesio digramma  ᶠ דּ  12~15 100 15~18 50 18~20 100 12~15 34 18~20 200 

Haemulidae Ӱ Diagramma pictum ю דּ      35 1     

 Parapristipoma trilineatum Ϯ  15~18 4 18~25 30 20~25 250     

 Plectorhinchus pictus      20 1     

Nemipteridae   Scolopsis vosmeri  Ԇѫ דּ  10~12 3 10~12 5   10~12 7 12~15 5 

Kyphosidae ּד Microcanthus strigatus   8~10 2         
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ῶ 4ȳ Ӫ ϢЏ ֢ ᾼ נּ ῶ( ) 

 

ῶ 5ȳ Ӫ ϢЏ װ2 Ѭ ▲ᾼ ᴷ цֵ ἤ╓ (Hô) 

   ᴷ Ɏеᵌɏ ֵ ἤ╓ (Hô) 

֢ ế 12 26 12,432 1.66 

B₤  8 21 6,698 1.38 

Ѭᾇ  4 5 5,734 1.17 

 
ῶ 6ȳ Ӫ ϢЏ װ2 Ѭ ▲ᾼ֢ ἤ ѩẂɎѿ ɏ 

 ἤ ᾬ ἤ Ἁ ᾬ ἤ ἤ ἤ Ẕ҃ ἤ 

֢ ế 0.0% 0.0% 66.3% 21.8% 11.9% 0.0% 

B₤  0.0% 0.0% 92.6% 4.4% 2.9% 0.1% 

Ѭᾇ  0.0% 0.0% 24.1% 53.2% 22.7% 0.0% 

 

   
105M01 

 

105M03 

 

105M05 

 

105M09 

 

105M15 

 

                Мѝ֤ ֤ ֤דּ

Chaetodontidae ּד Chaetodon modestus    8 1 10~12 2     

 Forcipiger longirostris  ᵭ Ѐ  8 1   6~8 3     

 Heniochus acuminatus Ӫᵭ Ӵ  12~15 8   12~15 10   15~18 6 

Oplegnathidae Ӱ Oplegnathus fasciatus Ӱ דּ      35~40 2     

 Oplegnathus punctatus Ӱ          30 1 

Cirrhitidae ּד Cirrhitichthys aprinus      4~5 2       

 Cirrhitichthys aureus    5~6 5 5~6 3 5~6 5 11~13 2 5~6 5 

Pomacentridae ּד Chromis fumea  ᶠԏ  3~4 10     3~5 10   

 Chromis notata  ᶠ ԏ        6~8 10   

 Neopomacentrus cyanomos       4~5 50   4~5 30 

Labridae ּד Choerodon azurio       18 1     

Scaridae ּד Scarus ghobban       30 1     

Siganidae ṍ Siganus fuscescens ṍ דּ    20~25 20 20~25 50 10~13 3 25~30 30 

Tetraodontidaeҳ Arothron hispidus Ͽ דּ        22 1   
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(3). Ḙ ȳ ᴯ П ứȸӐ ṿӣ иהԓ ứᴯṆ (DGPS)ȳ

( ᴯ ) ֥ Ѭ ẃ ▲ вᾼ Ḙ ᴯ ᶮȴ ὑ105דὑӪ ϢЏ

᷾Ὅ6 (Ԛ 21ᾼB₤Є₤ ϢЏ Ȳ ֤ иᵑⱢȸ 1 ȸ4

Ȳ 2 ȸ1 Ȳ 4 ȸ4 Ȳ 5 ȸ4 Ȳ 6 ȸ4 Ȳ 11 ȸ4

)Ȳ ᾼ֤ ╥Ṽ ╜Ἀ Ҕ Џ ứ ᾼɎ֢ ᷾Ὅᾼ цẔ

ᴕῶ3.18ɏȴⱢϠ ᵍѡ∟ Ӑ ᵫ ▲ Ὠ ╜Ἀ ᴩ Ȳ֪Ɫ

ứ ᶧ ᴖ ứᴯ ᷄Лẞ ẃ ᴯ Ȳ כ ϱᾼ ȴ֪ױȲӐ ᵫ

Ьѿ ẃ Ὑȴӭ› ṷЄ₤ иᵉᴯ цẔ ᾓȸ(֪ ⱢҬצẒװ Ѭ ▲Ȳ

ἬѿҬ 1, 4, 5, 6, 115 ▲) (ῶ 2)ȴ 

I. ᶙ ἤцᴯ П ứȸ 

 (i)Мї ѻ Ἁ ȸ105M01 ᾼἉ Ɫ Ḙȳ105M03 ᾼἉ Ɫ

ᾇȳ105M05 ᾼἉ ⱢḘȳ105M09 ᾼἉ Ɫ Ḙȳ105M15 ᾼ

Ἁ Ɫ Ḙȴ 

 (ii) ᾭᾓȸ ᷾ὍᾼЄ₤ ϢЏ ҟἬ᷾Ὅ B₤

ᾼ ᴿȲד Ϛᾼ ᵑ֯ ᾼ вṳӑׄ ᾼЄ₤ ȴ Ɫ 10еѐ

Ĭ 10еѐĬ 5еѐȴѻ ⱢϱϯẒ ц ὰ ֥Ȳϯ Ɫ 10еѐĬ 10еѐȲ

ϱ в Ɫ 8еѐĬ 8еѐȴ֯ ϱ 4 Ṕ ᶁⱢϮṔ ὰȲϱ ᶁצ Ὲ

ᾼ Ȳ ӱ᷾Ὅד⇔ȳ₤ ɎMɏц ד ᵂᾼ☼Ѭ ȴױҵȲ֯ϱ 4 ҵ

ᶁҠṓẞ6 Ȳв Ȳ ∟ד98  ȴ֝ד

 (iii)1 ᾼ105M01 ȲҖ ֣ӔҖѠɎ0Áɏȴ Ἁ ⇔40.1еѐȲ

⇔35.0еѐȲ Ἁ ⇔40.1еѐȴ Ӕ ἉȲӑṓ ȴ Ἤצ ȳ ὰ

ᶁ ═ᶙ ȴ ҳṔӑṓצ ȳ Ἠ ᶮȴ ῶ ҏ Ӣ ᾭᾓȲ

ᶙԓ ȴЛ ϱ ҳ ᾼḶ ᶁ Ȳв Ḷ ☼ҷϚῈȴ ᶙ ⇔Ɫ96%ȴ 

 (iv)4 ᾼ105M03 ȲҖ ֣ҖҖὧѠɎ30Áɏȴ Ἁ ⇔43.8еѐȲ

⇔38.6еѐȲ Ἁ ⇔43.7еѐȴ Ӕ ἉȲӑṓ ȴ Ἤצ ȳ

ὰᶁ ═ᶙ ȴ ҳṔӑṓצ ȳ Ἠ ᶮȴ ῶ ҏ Ӣ ᾭᾓȲ

ᶙԓ ȴЛ ϱ ҳ ᾼḶ ᶁ Ȳв Ḷ ☼ҷϚῈȴ ᶙ ⇔Ɫ

96%ȴ 

 (v)6 ᾼ105M05 ȲҖ ֣ҖҖᴫѠɎ330Áɏȴ Ἁ ⇔35.1еѐȲ

⇔29.9еѐȲ Ἁ ⇔ 35.1еѐȴ Ӕ ἉȲӑṓ ȴ Ἤצ ȳ
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ὰᶁ ═ᶙ ȴ ҳṔӑṓצ ȳ Ἠ ᶮȴ ῶ ҏ Ӣ ᾭᾓȲ

ᶙԓ ȴЛ ϱ ҳ ᾼḶ ᶁ Ȳв Ḷ ☼ҷϚῈȴ ᶙ ⇔Ɫ

96%ȴ 

 (vi)5 ᾼ105M09 ȲҖ ֣ҖҖὧѠɎ30Áɏȴ Ἁ ⇔37.8еѐȲ

⇔33.1еѐȲ Ἁ ⇔38.2еѐȴ Ӕ ἉȲӑṓ ȴ Ἤצ ȳ

ὰᶁ ═ᶙ ȴ ҳṔӑṓצ ȳ Ἠ ᶮȴ ῶ ҏ Ӣ ᾭᾓȲ

ᶙԓ ȴЛ ϱ ҳ ᾼḶ ᶁ Ȳв Ḷ ☼ҷϚῈȴ ᶙ ⇔Ɫ

96%ȴ 

 (vii)11 ᾼ105M15 ȲҖ ֣ҖѠɎ350Áɏȴ Ἁ ⇔38.1еѐȲ

⇔32.9еѐȲ Ἁ ⇔38.1еѐȴ Ӕ ἉȲӑṓ ȴ Ἤצ ȳ

ὰᶁ ═ᶙ ȴ ҳṔӑṓצ ȳ Ἠ ᶮȴ ῶ ҏ Ӣ ᾭᾓȲ

ᶙԓ ȴЛ ϱ ҳ ᾼḶ ᶁ Ȳв Ḷ ☼ҷϚῈȴ ᶙ ⇔Ɫ

96%ȴ 

II. ắḘ ц♃ ᵾ ᶮȸ 

 (i) 105M01Ἁ ὰᶁӑ Ḙ Ȳҳ Ἁ МҶ 30еиȴ~10פּ֮ Ἁ⁮

צ Є ᾼ♃ ᵾ֮ᶮҏ Ȳ ᴾפּ Ἁᾼ1/4Ȳ ⁮40еиȲ֯ᴫ⁮Ṕȳפּ М

Ҷцὧ⁮Ṕᾼ ῈȴẔ҃ ᴯ⁄ М֯ ▀ Ể Ȳ ᶁюὑ1ӂѠеѐȲ

20еиȲ~10פּ Ἁ ứ⇔Л כ ȴ 

 (ii)105M03Ἁ ὰᶁӑ Ḙ Ȳҳ Ἁ МҶ 30еиȴ~0פּ֮ Ἁצ

Є ᾼ♃ ᵾ֮ᶮҏ Ȳ Ѿ ἉȲ 50еиȲ֯ᴫҖṔȳᴫפּ МҶȳ

ᴫ⁮Ṕцὧ⁮Ṕᾼ ῈȲ֯ὧҖṔ⁄♃ ᵾ Ὼ ȴẔ҃ ᴯ⁄ М֯

▀ Ể Ȳ ᶁюὑ1ӂѠеѐȲ 10еиȲפּ Ἁ ứ⇔Л כ ȴ 

 (iii)105M05Ἁ ὰᶁӑ Ḙ Ȳҳ Ἁ МҶ 30еиȴ~10פּ֮ Ἁᴫ

Җ צ Є ᾼ♃ ᵾ֮ᶮҏ Ȳ ᴾפּ Ἁᾼ1/5Ȳ 40еиȲ֯Җפּ МҶȳᴫ

ҖṔцᴫ МҶᾼ ῈȲ֯ᴫ⁮Ṕ⁄♃ ᵾ Ὼ ȴẔ҃ ᴯ⁄ М֯

▀ Ể Ȳ ᶁюὑ1ӂѠеѐȲ 20еиȲ~10פּ Ἁ ứ⇔Л כ ȴ 

 (iv)105M09Ἁ ὰᶁӑ Ḙ Ȳҳ Ἁ МҶ 40еиȴ~20פּ֮ Ἁ⁮

צ Є ᾼ♃ ᵾ֮ᶮҏ Ȳ ᴾפּ Ἁᾼ1/4Ȳ 70еиȲ֯ᴫפּ МҶȳᴫ⁮

Ṕȳ⁮ МҶцὧ⁮Ṕᾼ ῈȲ֯ὧҖṔ⁄♃ ᵾ Ὼ ȴẔ҃ ᴯ⁄

М֯ ▀ Ể Ȳ ᶁюὑ 1ӂѠеѐȲ פּ 10~20еиȲ Ἁ ứ⇔Л
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כ ȴ 

 (v)105M15Ἁ ὰᶁӑ Ḙ Ȳҳ Ἁ МҶ 40еиȴ~10פּ֮ ἉҖ

цὧ צ Є ᾼ♃ ᵾ֮ᶮҏ Ȳ ᴾפּ Ἁᾼ1/2Ȳ 60еиȲ֯ᴫҖṔȳפּ

Җ МҶȳὧҖṔȳὧ МҶцὧ⁮Ṕᾼ ῈȲ֯ ᴫ⁮Ṕ⁄♃ ᵾ Ὼ ȴ

Ẕ҃ ᴯ⁄ М֯ ▀ Ể Ȳ ᶁюὑ 1ӂѠеѐȲ פּ 10~20еиȲ Ἁ

ứ⇔Л כ ȴ 

 

(4). П ứȸ105M01 ᾼ ᴾפּ ᾼ10%Ȳ ₤Ɫẛ

Ȳכḇ ֯ ὧ ϯ цἉ ȴ105M03 ᾼ ᴾפּ ᾼ60%Ȳ ₤

Ɫẛ цὈ Ȳ ֯ ȳὧ ȳ⁮ цᴫҖṔȷ ϱ צ ȴ105M05

ᾼ ᴾפּ ᾼ60%Ȳ ₤ⱢὈ Ȳ ѱ ֯ Җ ȳ ẞ⁮ ȷ Ἁ צ

Ὀ ц ȴ105M09 ᾼ ᴾפּ ᾼ 5%Ȳ ₤Ɫẛ цὈ Ȳ

ḇכ ֯ ᴫ ȳὧ⁮Ṕᾼϯ цἉ ȷ Ἁ Ὀצ Ȳ вצ ȴ105M15

ᾼ ᴾפּ ᾼ5%Ȳ ₤Ɫẛ Ȳכ ֯ ⁮ ϯ ȳ цὧҖ

ṔȳᴫҖṔȴ ᴖṕȲӐ ӂᶁ ѩẂּפⱢ ᾼ28%ȴ 

 

    2. Ӏᴎ ϢЏ ȸ 

װ▲  ▲ѡ  ▲ᴯ (Мї ) ▲Ϣ  

Ϛװ 
5ѣד111

19~20ѡ 
ȸE121Á13.880ô, N25Á09.680ô 

Ђȳ

ȳ щ

Ѭ  

ϡװ 
 ד111

8ѣ20ѡ 

B₤ ȸE121ï14.030ɵ, N25ï

10.000ɵ(100ד) 

Ђȳ

ȳ ᴔ◦

Ѭ  

(1).   Ӣᾬדȸ 

 (i)  Ӣᾬדȸ֯Ӑ ᾼЄ₤Ἁ Ӣᾬ ῴḔ ứԚ9 7צ 13ӭ16ּד

20ȴ֯ Ԛ ẞ4 5 5ӭ5ּ5ד Ȳ֯Ѭᾇ -1 Ԛ ẞ6 6 10ӭ

13Ȳ֯Ѭᾇד11ּ -2 Ԛ ẞ4 5 7ӭ10ּ12דȲ֯щ Ԛ ẞ6 8

10ӭ11ּ13דɎῶ 7ɏȴ 

 (ii)Ἁ Ӣᾬ ȸ ᾼἉ Ӣᾬ Ɫפּ ῶ ᾼ45̟ȲẔ ᶁⱢᾇḘ

ȴἉ ӢᾬМѿѬ ֵȲּפᴾ Ӣᾬ ᾼ 30̟ȷẔװⱢ ᴒ ц ῧⱵ Ȳּ֢פᴾ

25̟ц20̟ȷԛẔװⱢ ц э Ȳּ֢פᴾ20̟ц 8̟ ȴ 
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Ѭᾇ -1ᾼἉ Ӣᾬ Ɫפּ ῶ ᾼ 90̟ȲẔМѿ цѬ ֵȲּ֢פ

ᴾ Ӣᾬ ᾼ25̟ȷẔװⱢ ῧⱵ Ȳּפᴾ10̟ȷԛẔװⱢḶ ц Ȳּ֢פᴾ 8̟ ȴ 

Ѭᾇ -2ᾼἉ Ӣᾬ Ɫפּ ῶ ᾼ 85̟ȲẔМѿѬ ֵȲּפᴾ Ӣᾬ

ᾼ20̟ȷẔװⱢ э ц Ȳּ֢פᴾ15̟ц13̟ȷԛẔװⱢ ῧⱵ ȳḶ ц Ȳ

ᴾ10̟ȳ10̟цפּ֢ 8̟ ȴ 

Ӧ װ2 ▲ ὨӂᶁȲӐ ᾇḘ ᴾפּ ῶ ᾼ 32.5˖ȲἉ Ӣᾬѿ

Ⱶ Ɏֵ17.7˖ɏȲẔװⱢѬ Ɏ14.5˖ɏȳ Ɏ12.2˖ɏцẔһ ᾬɎ10.7˖ɏɎ  50ɏȴ 

 

 

 50ȳ Ӏᴎ ϢЏ װ2 ▲ПἉ Ӣᾬ ᵑ  כ
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ῶ 7ȳ Ӏᴎ ϢЏ Ἁ Ӣᾬ ᴍиѩ 

 Phylum ἨṸ  Class ӭOrder ּ֤דFamily Мѝ֤ A₤  Ѭᾇ  

ᾬ  
Porifera 

 
Demospongiae 

   10 16 

ẛ ᾬ  
Cnidaria 

Ѭ  
Hydrozoa 

₤ӭ 
Hydroida 

 Ѭ  18 20 

 
Ⱶ  
Anthozoa 

ӰⱵ ӭ 
Scleractinia 

ᴓⱵ  דּ
Clavularidae 

ῧⱵ  15 18 

   
Ⱶ  דּ

Dendrophylliidae 
╦Ⱶ  5 3 

  
Ⱶ ӭ 

Alcyonacea 
Ⱶ  דּ

Nephtheidae 
Ⱶ  10 1 

    Ⱶ  8  

  
◊Ⱶ ӭ 
Gorgonacea 

Ⱶ  דּ
Ellisellidae 

Ӫ Ⱶ  1  

   
◊Ⱶ  דּ

Subergorgiidae 
◊Ⱶ   1 

    Ѥ ◊Ⱶ   3 

ᾬ  
Mollusca 

 
Bivalvia 

ӭ 
Pterioida 

Ḷ  דּ
Ostreidae 

Ḷ   10 

Ṝ ᾬ  
Arthropoda 

Ṝ  
Cirripedia 

ᶙ ӭ 
Thoracica 

 דּ
Balanidae 

 10 10 

 
ӧ  
Crustacea 

ϫṜӭ 
Decapoda 

♄  דּ
Rhynchocinetidae 

♄  1  

ᾬ  
Bryozoa 

 
Gymnolaemata 

Ѐӭ 
Cheilostomata 

э  דּ
Reteporidae 

э  13 16 

ӫ ᾬ  
Echinodermata 

ᴍ֥  
Crinoidea 

ᴓ╦ӭ 
Comatulida 

ᴓ╦ּד 
Comasteridae 

ᴒ  7  

 
 

Holothuroidea 
њӭ 

Aspidochirotida 
ẛ  דּ

Stichopodidae 
ẛ  1 1 

ᶠ ᾬ  
Urochordata 

 
Ascidiacea 

     1 1 
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) ד .(2)        51~  60)ȸ 

 

 51ȳ ᴎ ϢЏ ד99 ПA

₤Є₤  ( иᵑⱢȸ99A15: 

N24Á56.023ôȲE120Á56.3499ô; 99A05: 

N24Á56.032ôȲE120Á56.3612ô) 

 
 52ȳ ᴎ ϢЏ ד99 ПA

₤Є₤ ( иᵑⱢȸ99A15: 

N24Á56.023ôȲE120Á56.3499ô; 99A05: 

N24Á56.032ôȲE120Á56.3612ô) 

 

 53ȳ ᴎ ϢЏ B₤Є₤

 

 

 54ȳ ᴎ ϢЏ B₤Є₤

 

 

 55ȳA₤ ὰҏ זּ

эȲ ꜙᴟצᵛ ῏ȴ ῶ  

Ѭ ȲϯѠ ᴥⱢ ὰ  

 

 56ȳ֯Ѭᾇ צ ֯

ϱȲЛ ӑ צ  
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 57ȳA₤ ϱᾼ Ⱶ  

 

 58ȳѬᾇ ϱ  ῧⱵ Ɏ ɏцѬ

ɎᵅɏȲи Ӑ Ἁ ӢᾬМ ᾼẒ

Ȳ ╥ ὂᶼἤ ᾼᾬ  

 

 59ȳ֯A₤ נּ ẞг ϡ

Ȳ 18еиȴӐפּ  נּ Л ȴ

נּ ẞ6 14f  

 

 60ȳ֯Ѭᾇ ẞẛ Ȳ ⇔ּ8פ

еи 

 

 (i)דȸ Ԛ 1ד1ּ 20f ȲѬᾇ -1 Ԛ ẞ2ּ2ד 22f

ȲѬᾇ -2 Ԛ ẞ5ּ7ד 89f Ȳщ Ԛ ẞ1ּ1ד 15f ȴ

֥ ֯Ӑ Ԛ ẞ5ּ6ד 7 146f Ɏῶ 8ɏȴӐ ѿщῊ (Apogonidae)דּ

ֵȲԚ ẞ3 ȴ֯ ϱѿҙ щῊ (Apogon semilineatus) ֵȲԚ ẞ75

ȲfP ᶠ ᾼ51.4ȴ̟ẔװⱢ ṝщῊ (Apogon fleurieu)ц щῊ (Rhabdamia gracilis)Ȳ

иᵑ ẞ40fц20fȲ֢ᴾ ᶠ ᾼ27.4˖ц13.7˖ȴ֯ҏ Ѡ Ȳ2װ ▲Мҏ

ѿϱᾼװ2 ҙצ щῊ 1 ȲҜԓ ᾼ14.3˖ȴױҵȲӐ ẞ Є ₤Ɏ

 Єὑ 25еиɏᾼ Ϛצ ѡӐ (Lateolabrax japonicus)ȴ֯Ӑ ᾼ ▲МȲ

ѿѬᾇ -2Ἤ ᾼ Ɫ ֵȲԚ ẞ7 ȷẔװⱢѬᾇ -1ȲԚ ẞ2 ȴ֯

Ѡ Ȳ֝ ѿѬᾇ -2Ἤ ᾼᶠ ֵȲԚ ẞ89f ȷẔװ╥Ѭᾇ -1ȲԚ

ẞ22f ȴ ѿShannon-Wiener index (Hô)֢װ ▲ᾼֵ ἤ╓ Ȳ ӱѬᾇ

-2ᾼֵ ἤ╓ Ɫ (1.395)ȲẔװ╥Ѭᾇ -1(0.305)Ȳ֥Ẇҳװ ▲ᾼ Ἤ

ᾼֵ ἤ╓ Ɫ1.262ȴ ᴖṕȲֵ ἤ╓ ד ᵅȴ 
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 (ii) ȸѿJaccardôsדᴿἤ╓ ᴩ֢װ ▲ ⇔ᴿדᴿἤиέȲד ᾼ

Ɫ щ П Ȳ֪Ҭҏ ҙ щῊ Ȳ֪דױᴿἤⱢ100̟ȴẒẒ ᾼ ד

ᴿἤּ14̡100̟֯פП Ȳ ӱ֢װ ▲ᾼ ᴿἤדכ ȴ֢װ ▲ ἒױᾼ ἤ

ѿ ᾭ Ɏ  61ɏ ӱ щ ᾼ ⱢדᴿȴӐ Ԛ ▲ẞ ȳ

1.0MѠ₤Ѭᾇ ȳ2.0M Ѭᾇה 3 Ȳ Ὲ ṳЛЄȴẔМ ȳ

щ ֯ 30еѐ ȳѬᾇ ֯ 20еѐ ȲẒ פּ 2еṭȲЛ ӦὑἬ ẞᾼ

юȲ֪ױᾎ ϚḔѩ ᾼ ȴ(ῶ 9ȳῶ 10) 

 

 
 61ȳᴎ װ2 ▲ Л֝ ᵑדᴿ⇔ ᾭ …  

 

 (iii)Ӣᾬ ᴷȸᵓӣ֢ ᾼ  / Ȳה ᴷכ

Ȳ Ὠ ӱѬᾇ -2ᾼᴷ ֵȲԚ ẞ2,245еᵌȴẔװⱢѬᾇ

-1ȲԚ ẞ 105еᵌȴ ҳװ ▲ᾼ Ԛ 2403еᵌȲӂᶁḕװ ▲Ҡ ẞ 601

еᵌᾼ ȴẔМѿἉ ᾬ ἤ ֵȲӂᶁᴾ ᾼ58.3˖ȲẔװⱢ ἤ ц

ᾬ ἤ Ȳиᵑᴾ ᾼ23.7˖ц18.0˖ȴӐ ᾼ юȲѻ Ӧứ

ἤᾼщῊ Ἤ Ȳכ ϱᾼ  ἤӢᾬц вҵᾼἉ ᾬȴᴖ֝ ứ ֯

ᾼӰᾰе⁄ѿщῊ Њ Ɫ ȲѡӐ ⁄ѿ ᾬⱢ ȴ 

 

(3). Ḙ ȳ ᴯ П ứȸ Ӏ ὑ94דц100דὑ Ӏᴎ ϢЏ

᷾Ὅ7 B₤Є₤ 4ד94) Ȳ1001ד )ȲⱢϠ ӭ› ᾓȲӐ ҫ

ϡױ ϢЏ вᾼ ᴩ Ѭ ▲иέȴ ֽϯȸ(ῶ 2) 

 (i) 100דᾼ ȸ 100B25 ӭ›ᴯὑ Ἁ ⇔34.1еѐȲ ⇔28.6

еѐȴ Ӕ ἉȲӑṓ ȴ ӑṓצ ȳ Ἠ ᶮȲ ᶙ ⇔100̟ȴ Ἁ

Ἁ30~50еиȲҳ ᴫ⁮Ṕᾼצ ֮ȲẔ ᶁ Ὲȴ ȷ

ῶ   Њ цѬ Ȳ֯ὧ⁮ṔắᾇḘ♃ ᵾ Ὼ ȴ100B25ᴯὑ 100B19П
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ὧ⁮ὧѠɎ110ÁɏȲ 30еѐɎѬϯ ɏȷᴯὑ100B12П⁮⁮ᴫѠɎ205Áɏȴ

ᶙ ⇔Ɫ90%ȴἉ ὰᶁӑ Ḙ Ȳҳ Ἁ МҶ 20еиȴפּ֮ Ἁ⁮ цὧ

צ Є ᾼ♃ ᵾ֮ᶮҏ Ȳ ᴾפּ Ἁᾼ1/4Ȳ  30еиȲפּ

 (ii)100B19Ẕ ֣ᴫҖѠɎ305Áɏȴ Ἁ ⇔37.4еѐȲ ⇔31.4еѐȴ

Ӕ ἉȲӑṓ ȴ ӑṓԉᴶ ᶮȲ ᶙ ⇔100̟ȴ Ἁ Ἁ

30~50еиȲἉ צ ỵּט ѿ ҳ ᾼ ᶁ Ὲȴצ ꜙ Ȳ ῶ   Њ

цѬ ȴ100B19ᴯὑ100B25ПᴫҖᴫѠɎ290ÁɏȲ 30еѐɎѬϯ ɏȷ

ᴯὑ100B12Пᴫ⁮ѠɎ235Áɏȴҳ Ἁ МҶ 30еиȴ~0פּ֮ ἉϷצ Є ᾼ♃

ᵾ֮ᶮҏ Ȳ Ѿ ἉȲ 40еиȴẔ҃פּ ᴯ М֯ ▀ Ể Ȳ

ᶁюὑ1ӂѠеѐȲ 10еиȲפּ Ἁ ứ⇔Л כ ȴ 

 (iii)100B12Ẕ ֣ᴫҖѠɎ305Áɏȴ Ἁ ⇔36.3еѐȲ ⇔30.1еѐȴ

Ӕ ἉȲӑṓ ȴ ӑṓצ ȳ Ἠ ᶮȲ ᶙ ⇔100̟ȴ Ἁ

Ἁ25~40еиȲЄ и ᶁ ֮Ȳ ᴫҖѠצ и Ὲȴ ȷ ῶ  

Њ цѬ ȴ ▲ М ẞЄ כ ᾼϮ (Parapristipoma trilineatum)Ȳ  

ז25еиȲּ~20פּ вҵȴ100B12ᴯὑ100B19ПὧҖѠɎ55ÁɏȲᴯὑ100B25ПҖҖ

ὧѠɎ25Áɏȴ ӑṓḘ ȴḘ ᶮȸ♃ ᵾ֮ᶮȸ Ể 2еѐ~0.5צפּ ᾼ

♃ ᵾȲ Ὼᾼ Ể 1.5еѐ~1צפּ ᾼ♃ ᵾȴ 

 (vi)94B09 94B10Ẓ ῺȲ֪ױӐװ ▲ѿױẒ ⱢѻȲ

94B09 Ӕ ἉȲẔᴫҖѠҫצϚ 94B10 ȲẒ ד 7.6еѐȲẒפּ

ᾼ ᶙ Ȳ ᶙ ⇔Ɫ90%ȴ ῶ   ӢᾬӢ Ӣ ὒ Ȳ

ᵺ ȴ Ὼ2.0צM Ѭᾇה иⱢ2 Ȳḕ иᵑⱢ30ȳ10

ԝȲ ᵧὧҖ-ᴫ⁮Ѡ֣ ᾭȲ ד 3צ4еѐȴ~2פּ Ѭᾇ Ҭ и Ȳ

Ẕ צ Ἠד ᶙ Ȳ ᶙ Ɫ90%ȴẒפּ⇔ ắḘ ṳЛ Ȳ ᶮϷ

ד╥ ȴ 

 (v)Ẓ Ꞌד ᶙ Ȳ ӂᶁᶙ 90̟ȴפּ⇔ ῶ   Ӣ

ᾬӢ Ӣ ὒ ȲắḘ ♃ ṳЛ Ȳ ᶮ⁄╥ד ȴ 

 

(4). П ứȸ94ȳ100᷾דὍᾼ Ꞌצҏ ᶮȲẒד⇔

ᴯ ῶ 11ֽἬӱȴ 
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ῶ 8ȳ Ӏᴎ ϢЏ נּ ῶ 

   A  Ѭᾇ  

       Мѝ֤ ֤ ֤דּ

Apogonidae щῊ Apogon semilineatus ҙ דּ щῊ  5~7 3   

Diodontidae ϡ Diodon holocanthus г דּ ϡ  12~18 2 12 1 

Haemulidae Ӱ Parapristipoma trilineatum Ϯ דּ  15~18 3 22 1 

Kyphosidae ּד Microcanthus strigatus  10~14 3   

Ostraciidae ּד Ostracion meleagris ᴏ    20 1 

Sciaenidae Ӱ    Miichthys miiuy  80 1 דּ

Scorpaenidae ּד Sebastiscus marmoratus Ӱᾰе 10~15 2 10~15 2 

 

 

ῶ 9ȳ Ӏᴎ ϢЏ װ֢ ▲ᾼ ᴷ цֵ ἤ╓ (Hô) 

   ᴷ Ɏеᵌɏ ֵ ἤ╓ (Hô) 

֢ ế 7 19 5,635 1.84 

A₤  6 14 5,098 1.74 

Ѭᾇ  4 5 537 1.33 

 

 

ῶ 10ȳ Ӏᴎ ϢЏ װ2 ▲ᾼ֢ ἤ ѩẂɎѿ ɏ 

 ἤ ᾬ ἤ Ἁ ᾬ ἤ ἤ ἤ Ẕ҃ ἤ 

֢ ế 0.0% 0.0% 60.4% 24.5% 15.1% 0.0% 

A₤  0.0% 0.0% 93.7% 3.4% 2.9% 0.0% 

Ѭᾇ  0.0% 0.0% 27.1% 45.5% 27.4% 0.0% 
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ῶ 11ȳ Ӏᴎ ϢЏ 94ȳ100᷾דὍᾼB₤Є₤ (Ԛ7 )ứᴯế ▲

Ὠ  

  Ԍד
֢ ᴯ ( ⇔) 

Ẓ (m) ⇔(m) ᾭ  ᶙ ἤ ┤ ᾭᾓ 
⇔ ⇔ 

94 94B08 E121Á14.269ô N25Á09.564ô 94B08-94B09 161.7 30.1 Ӕ  ᶙ  ȳ ┤  

94 94B09 E121Á14.202ô N25Á09.620 94B08-94B10 166.3 31.9 Ӕ  ᶙ  ȳ ┤  

94 94B10 E121Á14.198ô N25Á09.619ô 94B08-94B11 171.5 30.0 Ӕ  ᶙ  ȳ ┤  

94 94B11 E121Á14.185ô N25Á09.603ô 94B09-94B10 7.6 31.6 Ӕ  ᶙ  ȳ ┤  

    94B09-94B11 44.5  Ӕ  ᶙ  ȳ ┤  

    94B10-94B11 38.2  Ӕ  ᶙ  ȳ┤  

100  100B12 E121Á14.0648ô N25Á10.0164ô 100B12-

100B25 

30.08 36.3 Ӕ  ᶙ  ȳ ┤  

100 100B25 E121Á14.0518ô N25Á10.0067ô 100B12-

100B19 

56.71 34.1 Ӕ  ᶙ  ȳ ┤  

100 100B19 E121Á14.0344ô N25Á10.0126ô 100B25-

100B19 

33.99 37.4 Ӕ  ᶙ  ȳ ┤  

 

 

    3. ӀӘׄϢЏ ȸ 

װ▲  ▲ѡ  ▲ᴯ (Мї ) ▲Ϣ  

Ϛװ 
 ד111

4ѣ22ѡ 

ȸE120Á59.350ô, N25Á09.000ô Ђȳ

ȳ щ Ѭ

 

ϡװ 
 ד111

7ѣ23ѡ 

B₤ ȸ

E120Á59.300ô,N25Á00.750ô(99ד) 

Ђȳ

ȳ ᴔ◦ Ѭ

 

      (1).   Ӣᾬדȸ 

 (i)  Ӣᾬדȸ֯ Ӑ ᾼЄ₤Ἁ Ӣᾬ ῴḔ ứԚ11 7צ 15ӭ17ּד

20ȴ֯ -1 Ԛ ẞ7 8 12ӭ14ּ15דȲ֯Ѭᾇ -2 Ԛ ẞ7 9

12ӭ13ּ14דȲ֯ -2 Ԛ ẞ7 9 12ӭ14ּ14דȲ֯Ѭᾇ -2 Ԛ

ẞ7 9 12ӭ12ּ14דɎῶ 12ɏȴ 

 (ii)Ἁ Ӣᾬ ȸ -1ᾼἉ Ӣᾬ Ɫפּ ᾼ50%ȲẔ ⱢᾇḘἬ

ȴἉ ӢᾬМѿ Ⱶ ֵȲּפᴾ Ӣᾬ ᾼ 18%ȷẔװⱢ цѬ Ȳּ֢פᴾ

13%ц12%ȷԛẔװⱢ ῧⱵ ȳḶ ц ᴒ Ȳּ֢פᴾ10%ȳ8%ц8%ȴ 

Ѭᾇ -1ᾼἉ Ӣᾬ Ɫפּ ᾼ60%Ȳѿ Ⱶ ȷẔ(22%פּ) ֵ

Ɫװ цѬ  (֢ 16%ц14%)ȷԛẔװⱢ ᴒ ц ῧⱵ  (֢ 9%ц8%)ȴ 

-2ᾼἉ Ӣᾬ Ɫפּ ῶ ᾼ 50%Ȳѿ Ⱶ ֵ (20%)ȷẔ

Ɫװ ᴒ цѬ  (15%ц13%)ȷԛẔװⱢ ȳ ῧⱵ цḶ (֢  ȴ(10%פּ

Ѭᾇ -2ᾼἉ Ӣᾬ Ɫפּ ῶ ᾼ60%Ȳѿ цѬ ֵ (֢ 17%)ȷ
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ẔװⱢ ῧⱵ  (13%)ȷԛẔװⱢ Ⱶ ц Ȳּ֢פᴾ10%ȴ 

Ӧ װ4 ▲ ὨӂᶁȲӐ ᾇḘ ᴾפּ ῶ ᾼ 45%ȲἉ Ӣᾬѿ

Ⱶ ֵ(19.1%)ȲẔװⱢẔһ ᾬ(10.1%)ȳѬ (7.8%)ц (7.8%)( 62)ȴ 

 

 

 62ȳ ӀӘׄ װ2 ▲ПἉ Ӣᾬ ᵑ  כ
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ῶ 12ȳ ӀӘׄϢЏ Ἁ Ӣᾬ ᴍиѩ 

 Phylum ἨṸ  Class ӭOrder ּ֤דFamily Мѝ֤  B₤  

ᾬ  

Porifera 

 

Demospongiae 
   12 10 

ẛ ᾬ  

Cnidaria 

Ѭ  

Hydrozoa 

₤ӭ 

Hydroida 
 Ѭ  15 20 

 
Ⱶ  

Anthozoa 

ӰⱵ ӭ 

Scleractinia 

ᴓⱵ  דּ

Clavularidae 
ῧⱵ  7 10 

   
Ⱶ  דּ

Dendrophylliidae 
╦Ⱶ  2  

  
Ⱶ ӭ 

Alcyonacea 

Ⱶ  דּ

Nephtheidae 
Ⱶ  6  

רּ     Ⱶ  2  

  
◊Ⱶ ӭ 

Gorgonacea 

◊Ⱶ  דּ

Acanthogorgiidae 
╦ ◊Ⱶ  2  

   
Ⱶ  דּ

Ellisellidae 
Ⱶ  2  

   
Ⱶ  דּ

Melithaeidae 
רּ ▼◊Ⱶ  5 1 

   
◊Ⱶ  דּ

Subergorgiidae 
◊Ⱶ  8  

    Ѥ ◊Ⱶ  8 3 

  
ӭ 

Actiniaria 
   5 

ᾬ  

Mollusca 

 

Bivalvia 

ӭ 

Pterioida 

Ḷ  דּ

Ostreidae 
Ḷ  9 15 

   
 דּ

Spondylidae 
  1 

Ṝ ᾬ  

Arthropoda 

Ṝ  

Cirripedia 

ᶙ ӭ 

Thoracica 

 דּ

Balanidae 
 9 18 

 
ӧ  

Crustacea 

ϫṜӭ 

Decapoda 

І  דּ

Portunidae 
І  1  

ᾬ  

Bryozoa 

 

Gymnolaemata 

Ѐӭ 

Cheilostomata 

э  דּ

Reteporidae 
э  7 7 

ӫ ᾬ  

Echinodermata 

ᴍ֥  

Crinoidea 

ᴓ╦ӭ 

Comatulida 

ᴓ╦ּד 

Comasteridae 
ᴒ  3 7 

 
 

Holothuroidea 

њӭ 

Aspidochirotida 

ẛ  דּ

Stichopodidae 
ẛ   1 

ᶠ ᾬ  

Urochordata 

 

Ascidiacea 
   2 2 

 

 



 

65 
 

) ד .(2)        63~  72)ȸ 

 

 63ȳ ӘׄϢЏ ד99 ПB

₤Є₤ ( иᵑⱢȸ99B11: 

N25Á00.810ôȲE121Á59.3140ô; 99B18: 

N25Á00.816ôȲE120Á59.2998ô) 

 

 64ȳ ӘׄϢЏ ד99 ПB

₤Є₤ (WGS84╦ứᴯ иᵑ

Ɫȸ99B11: N25Á00.810ôȲE121Á59.3140ô) 

 

 65ȳ ӘׄϢЏ B₤Є₤

 

 

 66ȳ ӘׄϢЏ B₤Є₤

 

 

 67ȳ ϱᾼḚ ᾬᾭᾓ Ȳ Є⁴

2еиȲҏפּ⇔ ֯ Ἁ ᾼ ȴ 

 

 68ȳB₤ ϱ ȲѩẂ

80̟ᾼ ȴ 
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 69ȳ ϱᶙԓӑṓ ȲЛ צ

֯ Ⱶ ϱȴ 

 

 70ȳB₤ ᾼḚ ᾬᾭᾓ Ȳ

Є⁴⇔ 3еиȲѻ ҏ ֯

в ᾼӂ ϱȴ 

 

 71ȳ֯ ϱѻ ╥ ȳѬ ȳ

э ᶼ Ѭ ᾼᾬ ȴЛ Ϸצ

ẞ Ⱶ ȴ 

 

 72ȳ֯B₤ ẞ  

(Cirrhitichthys aureus)Ȳ  10еи~8פּ 

 

 (i)דȸ -1 Ԛ 3ד3ּ 226f ȲѬᾇ -1 Ԛ ẞ2ּ2ד 6

ᶠ Ȳ -2 Ԛ ẞ2ּ4ד 73f ȲѬᾇ -2 Ԛ ẞ8ּ11ד 161f

ȴ֥ ֯Ӑ Ԛ ẞ8ּ9ד 11 466f Ɏῶ 13ɏȴӐ ѿщῊ דּ

(Apogonidae) ֵȲԚ ẞ 4 ȴ֯ ϱ⁄ѿ щῊ (Rhabdamia gracilis) ֵȲ

Ԛ ẞ 235fȲᴾ ᶠ ᾼ 50.4˖ȴẔװⱢ ᶠԏ (Chromis fumea)ȳҙ щῊ

(Apogon semilineatus)ц ṝщῊ (Apogon fleurieu)Ȳиᵑ ẞ95fȳ70fц30fȲ֢

ᴾ ᶠ ᾼ20.4˖ȳ15.0˖ц6.4̟ȴ֯ҏ Ѡ Ȳ2װ ▲Мҏ צѿϱᾼװ3 щῊ

ц ᶠԏ 2 ȲҜԓ ᾼ18.2˖ȴױҵȲӐ ṳӑ ẞ Є ₤Ɏ  Єὑ

25еиɏᾼ ȴ 

 (ii) ȸ֯Ӑ ᾼ ▲МȲѿѬᾇ -2Ἤ ᾼ ֵȲԚ ẞ10

ȷẔװⱢ -2ȲԚ ẞ4 ȴ֯ Ѡ Ȳѿ -1Ἤ ᾼᶠ ֵȲԚ

ẞ226f ȷẔװ╥Ѭᾇ -2ȲԚ ẞ161f ȴ ѿShannon-Wiener index (Hô)
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װ֢ ▲ᾼֵ ἤ╓ Ɏῶ 14ȳῶ 15ɏȲ ӱѬᾇ -2ᾼֵ ἤ╓ Ɫ (1.791)ȲẔ

╥װ -2(1.088)Ȳ֥ Ẇҳװ ▲ᾼ Ἤ ᾼֵ ἤ╓ Ɫ1.438ȴ ᴖṕȲ

ֵ ἤ╓ ד ᵅȴ 

 (iii)Ӣᾬ ᴷȸᵓӣ֢ ᾼ  / Ȳה ᴷכ

Ȳ Ὠ ӱѬᾇ -2ᾼᴷ ֵȲԚ ẞ1519еᵌɎῶ 15ɏȴẔװ

Ɫ -1ȲԚ ẞ289еᵌȴ ҳװ ▲ᾼ Ԛ1855еᵌȲӂᶁḕװ ▲Ҡ

ẞ464еᵌᾼ ȴẔМѿἉ ᾬ ἤ ֵȲӂᶁᴾ ᾼ56.0˖ȲẔװⱢ

ᾬ ἤ ц ἤ Ȳиᵑᴾ ᾼ42.6˖ц1.4̟ȴѿJaccardôs דᴿἤ╓ ᴩ

װ֢ ▲ ᴿἤиέȲẒẒד ᾼ ֯פᴿἤּד 20̡40̟П ȴדᴿ⇔ ᾼ

Ɫ -1 -2П Ȳ ⱢװᴿȷẔד40̟צכ -1 Ѭᾇ -2П Ȳ

צכ װᴿȴ֢ד30̟ ▲ ἒױᾼ ἤ ѿ ᾭ ῶӱȲ ӱ -2 Ѭᾇ -2

ᾼ ⱢדᴿȴӐ Ԛ ▲ẞ ц Ѭᾇה 2 Ȳ Ὲ

ṳЛЄȲ ▲ Ϸד ЛẞϚ ѣȲЛ ӦὑἬ ẞᾼ юȲ֪ױ ᾎ ϚḔ

ѩ ἤȴ 
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ῶ 13ȳ ӀӘׄϢЏ נּ ῶ 

    B₤  

       Мѝ֤ ֤ ֤דּ

Apogonidae щῊ Apogon semilineatus ҙ דּ щῊ    5~8 50 

Caesionidae ᶠ Pterocaesio digramma ᶠ דּ    10~12 30 

Chaetodontidae ּד Coradion altivelis юЅ    16 1 

 Heniochus acuminatus Ӫᵭ Ӵ    18 1 

Cirrhitidae ּד Cirrhitichthys aureus      8~10 5 

Diodontidae ϡ Diodon holocanthus г דּ ϡ    18~22 20 

 Diodon hystrix ϡ  18 1   

Lutjanidae  ּד Lutjanus russellii  ╦  20 1   

Pomacentridae ּד Chromis fumea ᶠԏ    6~8 10 

 Neopomacentrus cyanomos    8~10 30 

Scorpaenidae ּד Sebastiscus marmoratus Ӱᾰе   14~16 2 

Siganidae І Siganus fuscescens І דּ      30 1 

 

ῶ 14ȳ ӀӘׄϢЏ װ2 Ѭ ▲ᾼ ᴷ цֵ ἤ╓ (Hô) 

   ᴷ Ɏеᵌɏ ֵ ἤ╓ (Hô) 

֢ ế 12 152 1.79  8,975 

 2 2 0.69  498 

B₤  10 150 1.73  8,477 

 

ῶ 15ȳ ӀӘׄϢЏ װ2 Ѭ ▲ᾼ֢ ἤ ѩẂɎѿ ɏ 

 ἤ ᾬ ἤ Ἁ ᾬ ἤ ἤ ἤ Ẕ҃ ἤ 

֢ ế 2.7% 4.6% 79.3% 0.6% 12.9% 0.0% 

 0.0% 0.0% 77.0% 0.0% 23.0% 0.0% 

B₤  5.3% 9.2% 81.6% 1.2% 2.7% 0.0% 
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(3). Ḙ ȳ ᴯ П ứ (ῶ 16)ȸ 

 (i)99B11 ( ȸN25Á00.273',E120Á59.343')Ἤ֯ Ἁ ⇔Ɫ 29.2еѐȲ

24.0еѐȲⱢ99ד⇔᷾ὍȲ Ԛ᷾Ὅ3ד ȴ Ӕ ֯ ἉȲ ᶙ Ȳ ṿӣ

ѠᾎỆứȲӑṓ☼ҷȲЛה צ и ὰ Ȳ♂זּ ᶙ פּ⇔ 98̟ȴ ӑṓḘ ȴ

ᵀ╥ Ể 1еѐѿפּצ ᾼ♃ ᵾ֮ Ȳɲ ᶮϷ╥ד Ȳּפᴾ ᾼ80̟Ȳ

ѻ М֯ цҳỂȴẔһ2 B₤ ( 99B16, 99B18)ᾓϷЄ ȴ֝ד

ᾼ ῶ Ɫ0.5~3еи⁴Ȳפּ Є⁴⇔ҏ ֯ в ᾼӂ ϱȴ 

 (ii)98A01 ( ȸN25Á01.0190ô, E120Á59.3187ô)Ἤ֯ Ἁ ⇔Ɫ32.2еѐȲ

24.0еѐȲⱢ98ד⇔᷾ὍȲ Ԛ᷾Ὅ3ד ȴ Ӕ ֯ ἉȲ ᶙ Ȳ ṿӣ

צѠᾎỆứȲϷӑṓ☼ҷȲϷה и ὰ Ȳ♂זּ ᶙ 90̟ȴפּ⇔ ӑṓḘ ȴ

ᵀ╥ Ể Ϸפּצ 0.5̡1еѐѿ ᾼ♃ ᵾ֮ᶮȲ ᶮϷ╥ד Ȳּפᴾ

ᾼ85̟Ȳѻ М֯ цҳỂȴẔһ2 A₤ ᾓϷ╥Є  ȴ֝ד

 (iii)Ӧ װ2 ▲ ὨӂᶁȲӐ ᾇḘ ᴾפּ ῶ ᾼ 45.0˖ȲἉ Ӣ

ᾬѿ Ⱶ ֵɎ15.5˖ɏȲẔװⱢѬ Ɏ9.5̟ɏȳẔһ ᾬɎ9.1̟ɏȳ Ṝ ᾬɎ7.5̟ ɏȳ

ᾬɎ6.7̟ɏц Ɏ6.1̟ɏȴἉ Ӣᾬ Ɫפּ ᾼ 50̟ȲẔ ᶁⱢᾇ

Ḙ ȴἉ ӢᾬМѿѬ ֵȲּפᴾ Ӣᾬ ᾼ20̟ȷẔװⱢ цḶ Ȳּ֢פᴾ18̟

ц15̟ȷԛẔװⱢ ц ῧⱵ Ȳּ֢פᴾ10̟ȴ 

 

ῶ 16ȳ ӀӘׄϢЏ 98ȳ99᷾דὍᾼA, BẒ₤Є₤ (Ԛ6 )ứᴯế

▲ Ὠ  

  Ԍד
֢ ᴯ ( ⇔) 

Ẓ (m) ⇔ ᾭ  ᶙ ἤ ┤ ᾭᾓ 
⇔ ⇔ 

98 98A01 E120Á59.3187ô N25Á01.0190ô 98A01-98A14 28.35 32.2 Ӕ  ᶙ  ȳ ┤  

98 98A14 E120Á59.3191ô N25Á01.0037ô 98A01-98A15 31.34 31.3 Ӕ  ᶙ  ȳ ┤  

98 98A15 E120Á59.3349ô N25Á01.0141ô 98A14-98A15 35.03 31.0 Ӕ  ᶙ  ȳ ┤  

99 99B11 E120Á59.3139ô N2500.8098ô 100B11-100B16 42.75 30.7 Ӕ  ᶙ  ȳ ┤  

99 99B16 E120Á59.2914ô N2500.8146ô 100B11-100B18 28.51 30.8 Ӕ  ᶙ  ȳ ┤  

99 99B18 E120Á59.2998ô N2500.8158ô 100B16-100B18 15.76 30.7 Ӕ  ᶙ  ȳ ┤  

 

(4). П ứȸ98ȳ99᷾דὍᾼ Ꞌצҏ ᶮȲẒד⇔

ᴯ ֽῶ 16Ἤӱȴ 

 



 

70 
 

 

    4. Ӏ ϢЏ ȸ 

װ▲  ▲ѡ  ▲ᴯ (Мї ) ▲Ϣ  

Ϛװ 
 ד111

7ѣ1ѡ 

1 Ѭ ȸE120ï59.350ɵ, N25ï

09.000ɵ 

Ђȳ

ȳ щ

Ѭ  

ϡװ 
 ד111

10ѣ10ѡ 

2 Ѭ ȸE120ï59.300ɵ, N25ï

00.750ɵ 

Ђȳ

ȳ ᴔ◦

Ѭ  

(1).   Ӣᾬדȸ 

(i)  ӢᾬדȸӦὑӐ ϵӑԛצ ᷾ὍϢЏ ᾼ Ȳ֪ױӐ ֯

2 ᴿѬᾇ ϱ ᴩἉ Ӣᾬ ῴḔ ứȲ ֯Ӑ ᾼЄ₤Ἁ Ӣᾬ ῴḔ

ứԚ3 3צ 3ӭ3ּ3ד ȴ֯ 1 ᴿѬᾇ ϱԚ ẞ4 5 5ӭ5

5דּ Ȳ֯ 1 ᴿѬᾇ ϱԚҬ ẞ3 3 3ӭ3ּ3ד Ȳ֯Ѭᾇ -2

ԚҬ ẞ3 3 3ӭ3ּ3ד (ῶ 17)ȴ 

(ii)Ἁ Ӣᾬ ȸ֯ 1 ᴿѬᾇ ῶ   Ӣᾬד юȴ 1 ᴿѬ

ᾇ ᾼἉ Ӣᾬ Ɫפּ ᾼ 20̟Ȳѻ ᶁⱢῈӪ ἨḚ ᾬ ȴἉ

ӢᾬМѿ ֵȲּפᴾ Ӣᾬ ᾼ60̟ȷẔװⱢѬ ц э Ȳּ֢פᴾ30̟ц10̟ȴ

2 ᴿѬᾇ ᾼἉ Ӣᾬ Ɫפּ ᾼ 20̟Ȳѻ ᶁⱢῈӪ ἨḚ

ᾬ ȴἉ Ӣᾬ֝ ѿ ֵȲּפᴾ Ӣᾬ ᾼ 70̟ȷẔװⱢѬ ц э Ȳּ֢פ

ᴾ20̟ц10̟(  73)ȴЛ ֯2 ᴿѬᾇ  Ὼ Ьצṷ ṔⱵ ȳ ◊

Ⱶ ȳ ╦Ⱶ ȳ ᴒ Ӣᾬ֯׀ȴ 



 

71 
 

ῶ 17ȳ ϢЏ Ἁ Ӣᾬ ᴍиѩ 

 Phylum ἨṸ  Class ӭOrder ּ֤דFamily Мѝ֤ Ѭ 1 Ѭ 2 

ᾬ  
Porifera 

 
Demospongiae 

   6 10 

ẛ ᾬ  
Cnidaria 

Ѭ  
Hydrozoa 

₤ӭ 
Hydroida 

 Ѭ  11 11 

 
Ⱶ  
Anthozoa 

ӰⱵ ӭ 
Scleractinia 

ᴓⱵ  דּ
Clavularidae 

ῧⱵ  9 11 

   
Ⱶ  דּ

Dendrophylliidae 
╦Ⱶ  3 2 

  
Ⱶ ӭ 

Alcyonacea 
Ⱶ  דּ

Nephtheidae 
Ⱶ  6  

    Ⱶ  5  

    Ѥ ◊Ⱶ   2 

ᾬ  
Mollusca 

 
Bivalvia 

ӭ 
Pterioida 

Ḷ  דּ
Ostreidae 

Ḷ   6 

Ṝ ᾬ  
Arthropoda 

Ṝ  
Cirripedia 

ᶙ ӭ 
Thoracica 

 דּ
Balanidae 

 6 5 

ᾬ  
Bryozoa 

 
Gymnolaemata 

Ѐӭ 
Cheilostomata 

э  דּ
Reteporidae 

э  8 10 

ӫ ᾬ  
Echinodermata 

ᴍ֥  
Crinoidea 

ᴓ╦ӭ 
Comatulida 

ᴓ╦ּד 
Comasteridae 

ᴒ  4  

ᶠ ᾬ  
Urochordata 

 
Ascidiacea 

     1 1 
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 73ȳ Ӏ ϢЏ װ2 ▲ПἉ Ӣᾬ ᵑ  כ

 

) ד .(2)  74~  83)ȸӦὑӐ ὑ ▲ ṳӑ еᵫᾼϢЏ Ȳ

Ȳ֯Ӑױ֪ вҫҵ Ẓ ᴿѬᾇ ᵂẒװ Ѭᾼ Ѭ Ȳиᵑ ᴩѬϯ2

֢ ▲иέȴи ֽϯȸ 

 

 74ȳ ϢЏ ( Ἁ

Ὲ Ϛᾬ ) 

 

 75ȳ ϢЏ ( Ἁ

Ὲ Ϛᾬ צ ) 
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 76ȳ ϢЏ ( 1

Ѭ Ȳצ ᴿѬᾇ ) 

 

 77ȳ ϢЏ ( 2

Ѭ Ȳצ ᴿѬᾇ ) 

 

 78ȳ 1 Ѭ ἉӦ ᴿѬᾇ Ḑ

цю Ể  

 

 79ȳ 1 Ѭ ἉӦ ᴿѬᾇ ц

БϵᾼὈ ẓ 

 

 80ȳ 1 Ѭ ἉӦ ᴿѬᾇ ц

БϵᾼὈ ẓ 

 

 81ȳ 2 Ѭ ἉӦ ᴿѬᾇ

цẔ ᶮד  
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 82ȳ 2 Ѭ ἉӦ ᴿѬᾇ

ц БϵᾼὈ ẓ 

 

 83ȳ 2 Ѭ ἉӦ ᴿѬᾇ

ц Ẕ ᾼщῊ  

 

 (i)דȸ֯Ӑ Ԛ ẞ3ּ3ד 5 107f ȴẔМ֯ 1 Ѭ Ԛ

1ד1ּ 6f Ȳ 2 Ѭ Ԛ ẞ3ּ7ד 50f Ɏῶ 18~ῶ 20ɏȴ 

 (ii) ȸӐ ѿщῊ ц(Apogonidae)דּ Ɫ(Serranidae)דּ ֵȲ֢

ẞ2 ȴ֯ ϱѿҙ щῊ (Apogon semilineatus) ֵȲԚ ẞ100fȲᴾ ᶠ ᾼ

93.5˖ȷẔװⱢг ϡ (Diodon holocanthus)ȲԚ ẞ 4f Ȳᴾ ᶠ ᾼ3.7̟ȴ Є

₤ᾼ Ɏ  Єὑ10еиɏ ẞϚᶠ ἮђӰ (Epinephelus malabaricus)Ȳ  

 20еиȴפּ

(iii)Ӣᾬ ᴷȸ Ӧ  - еה Ἤ Ȳ 1 Ѭ ᾼ ᴷ

Ɫ324е Ȳɜ 2 Ѭ ᾼ ᴷ Ɫ1,564е ȴɜ֥ Ẇ2 Ѭ ᾼ Ԛ1,888

еᵌȲӂᶁ1 Ҡפּ ẞ944еᵌᾼ ȴ 
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ῶ 18ȳ Ӏ ϢЏ נּ ῶ 

   1  2  

       Мѝ֤ ֤ ֤דּ

Apogonidae щῊ Apogon semilineatus ҙ דּ щῊ    8~10 20 

Caesionidae ᶠ Pterocaesio digramma ᶠ דּ    6~8 12 

Chaetodontidae ּד Coradion altivelis юЅ    10 1 

Diodontidae ϡ Diodon holocanthus г דּ ϡ    14~16 8 

Lutjanidae  ּד Lutjanus russellii  ╦  6~8 6 5~8  

Pomacentridae ּד Chromis fumea ᶠԏ    6~8 6 

Scorpaenidae ּד Sebastiscus marmoratus Ӱᾰе   10~12 1 

Siganidae І Siganus fuscescens І דּ      20 2 

 

ῶ 19ȳ Ӏ ϢЏ װ2 Ѭ ▲ᾼ ᴷ цֵ ἤ╓ (Hô) 

   ᴷ Ɏеᵌɏ ֵ ἤ╓ (Hô) 

֢ ế 8 56 0.63  3,842 

1  1 6 0.1  189 

2  7 50 0.62  3,653 

 

 
ῶ 20ȳ Ӏ ϢЏ װ2 Ѭ ▲ᾼ֢ ἤ ѩẂɎѿ ɏ 

 ἤ ᾬ ἤ Ἁ ᾬ ἤ ἤ ἤ Ẕ҃ ἤ 

֢ ế 0.0% 4.6% 79.3% 1.6% 14.5% 0.0% 

1  0.0% 0.0% 99.9% 0.0% 0.10% 0.0% 

2  0.0% 3.2% 79.6% 4.5% 12.7% 0.0% 
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(3). Ḙ ȳ ᴯ П ứȸ Ӏ ϢЏ ᴟЭБῺ50ד( (ד49

ӑԛ᷾Ὅ ȲБ᷾Ὅᾼ Ҡ ϵ҅ד֪ Ȳ Ҡ Б Ḙ Ἠ☼ҷȲ֪ױҠ Ɫ

Ȳṳ ᴩ ▲Ȳ ᴷ╥ᵡ᷾Ὅ ᾼ ȴⱢϠ ᾓȲӐ Ь ứẒ Ѭ

( ȸN25Á04.700ô, E121Á04.200ôцN25Á05.000ô, E121Á04.000ô)Ȳ ᴩѬϯ Џ ȲW

Ὠ ӱȲӐ Л ֥Њ₤ а ᾼ Ɏ ȳѬᾇ ɏȴ֪Ɫ ▲

ᾼ 2.0M Ѭᾇה Ὼ ѿϱᾼד50 – ȲҠ Б Ḙ ᴖ☼ҷȲ Ӗῶӱ

ᾎᵓӣױ ȴӑẃ֯Ӑ ᷾Ὅ ᴕ Ḙ Ȳṳᾃ Л֝ ₤ ᾼ

ᾓȴ∂ Ԓ ὂᶼἤ ṾᾼЄ₤ Ἠ Ȳ а Ɏ ȳѬᾇ ɏ᷾Ὅ

ᵍЄ ӂ Ȳ ḖЄ М ֿ כ ᾭȴӐ ᾓЬ צ╥

ᾼȲᵀֵ֯ ᶁӑṓ ȲӦὑӭ›ḥצϢЏ ᷾ ֯Ӑ ȲἬѿ Лᴕ ׄ

Џᵂȴ 

 

 (4). П ứȸӐ ᾓЬ ᾼȲᵀֵ֯צ╥ ᶁӑ

ṓ ȲӦὑӭ›ḥצϢЏ ᷾ ֯Ӑ ȲἬѿҠѿ Лᴕ ׄ Џᵂȴ 

 

    5. ҳ ϢЏ Пѩ ȸ 

(1).   Ӣᾬדȸ ֥ϱ   ӢᾬדП ▲иέ Ὠ ӱȲҳ ϢЏ

╥   ӢᾬדцἉ Ӣᾬ Пѩ ȲꞋѿ ӀᾼӘׄϢЏ ᾼӢ

ᾬד Ɫ ȲἉ Ӣᾬ Ϸ ֵȴẔװ╥Ӫ ϢЏ Ȳѻ ╥֪Ɫ᷾ὍᾼЄ₤

ЛϵȲᵀ҅ד  Ὼ ᾼ цד ṳЛṸὑ ӀᾼӘׄϢЏ ȴד

ᾼȲ ϢЏ 2 ᴿѬᾇ ϱ ᴩᾼἉ Ӣᾬ ῴḔ ứȲἬ ᾼЄ₤

Ἁ Ӣᾬ ῴḔ ứ Ὠ ╥ Ἠ ϱȲ ѩϱ Ẕ҃Ϯ ϢЏ ẃ ю

ֵȲѻ ╥Ӑ ֪Ɫ דѿẃṳḥצ ϢЏ ȲҒϱἉ Єֵ ⱢḘᾇἉ Ȳ֪ױ

ױ֯ ᾼἉ Ӣᾬц ṳЛֵȲֵד ὑ ₤ПӢᾬȴ 

(2). ᵓӣ נּ ȸӐ Ṽ ḕϚ ϢЏ ᴯ Ȳ֯Ẕ

вѿɦ⁮֣ҖɧἨɦҖ֣⁮ɧⱢϚ ѠהȲḕ 1и(1)Ӧὧ֣ᴫ װ Ȳ

Ԛ ҏ11 װ ȴ ∟Ȳṿӣ №SimradеҨҏ ПEY-60 120kHzּד (Sciftic 

echo sounder)цѡӐFuruno еҨҏ ПNavnet 3.0ӣ ῀ (Commerical echo sounder)

Ṽ ϱ 11 Ȳן ḕ דּ ὑ Ἤ ẞ Ἁ∟ч ᾼ ֫ (Ҕ

╗ ᾬ ⇔ ⇔, in situ target strength, ∟Ѡ ⇔, Volume back scattering 
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strength, Sv, ∟Ѡ ⇔, Area back scattering strength, Sa)ȴ ֫ ⅍∟Ȳ

ᵛиέ 4 в ӂᶁ ∟Ѡ ⇔иӁ ᶮȲ Ὠֽ  84̡  88ἬӱȲ Ϡ

Ӏᾼ ϢЏ ҵȲ›3 SvиӁ ѾếẔד ᾼ вЄ₤ Ἠ

Ѭᾇ ᴯ ד ╣Ȳᵛ֯ Мҏ Sv ⇔ ᾼᴯ ȲЄֵ╥ϢЏ иӁᴯ ȴἬ

Sv( ∟Ѡ ⇔, Volume back scattering strength)╥╓█ (acoustic survey)

ϱᾼ█ Ѭ МӢᾬ ч ⇔(target strength)ᾼ и ὨȲ ᾎ ḕ ᾼן֫

ᾬч ⇔(target strength)╥ẃᴞὑṪ Ӣᾬ( Ἠ ṵ ᾬἨ Ӣᾬ)ᾼ֫ Ȳ

ᵀҠѿ ᾼ╥Sv ╥ Ѭ МᾼἬצӢᾬᾼ ч ⇔ȲṪϷ ╥ ֽὨҠѿ Ӧ

( Ϛ ӣ ẓ Ӑ) Ὠ ╥Ṫṷ ᾬȲԛ Ӧɦ ᾬч ⇔

 еהɧч ṷ ᾬ ᾼ  ȲԛӦ ṷ ᾬᾼɦ   ᾼеהɧ

כ ṷ ᾬ ᾼӢᾬ (Biomass)ȴ֪ױȲSv֯ ᾼ ϱӣẃ҅ῶ Ӣ

ᾬᾼӢᾬ Пч ЄЊȲ╥צ ᾼȴϷ ╥ ȲӦẒϢЏ █Ѭ SvᾼЄЊѩ

ὨȲҠѿ ẒϢЏ ἨѬМӢᾬ ᾼֵ Ȳ ᴖ Ҡѿױ Ɫѩ ϢЏ

ᾼҫϚ ᵓᾼȳḆצ ᾼּד ȴ 

ѿϱᾼ ȲӐ ṿӣEY-60 120kHzּד ҳ ϢЏ ᴩ

иέȲ Ὠֽ  88ἬӱȲ ᾼӪ ϢЏ ᾼ ∟Ѡ ӂᶁ ⇔(Sv)

Ɫ-51.13(dB)Ȳ╥ױҳ ϢЏ М Є῏Ȳ҅ῶױϢЏ Ἤ П ᾄӢᾬ╥Ẕ҃

Ϯ П′ȲϷ ╥ẔἬ ᾼ ЄȴẔװṼᶧ╥ Ӏᾼᴎ ϢЏ (-61.48dB)ȳ

ӘׄϢЏ (-64.62dB)ц ϢЏ (-65.98dB)ȴ ҳ ᾼSv ЄЊᴖṕȲᴎ

ӘׄϢЏ Ꞌ ὑЛ֝דԌ᷾ὍA, BẒЄ₤ϢЏ Ȳ Лц ᾼ21

ᾼ Ȳᵀ⁯ ϢЏ ד ЛЄȲҠṓױϡ ϢЏ в Ӕ ֯

‹ МȲẔ Єᾼ ֪Ҡ ϵ҅ד╥ Ȳ Ӑṝ ȳ иắᾇḘ┤ ц ᾼ

ẓ צ ȲẒ ϢЏ (ꜙ ᴟӪ ϢЏ ) Ѿḕ Ꞌצắẞ ẓ П Ȳ

ЄЄҷҟ ᾼצ ц Ṏ ᾼ Ὠȴ 
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 84ȳӪ ϢЏ вԓ ∟Ѡ

⇔(Sv)иӁ ᶮ 

 

 85ȳᴎ ϢЏ вԓ ∟Ѡ

⇔(Sv)иӁ ᶮ 

 
 86ȳӘׄϢЏ вԓ ∟Ѡ

⇔(Sv)иӁ ᶮ 

 
 87ȳ ϢЏ вԓ ∟Ѡ

⇔(Sv)иӁ ᶮ 

 

 
 88ȳҳ ϢЏ вԓ ӂᶁ ∟Ѡ ⇔(Sv)ѩ  (BSȸӪ ϢЏ Ȳ

CWȸᴎ ϢЏ ȲYAȸӘׄϢЏ ȲGIȸ ϢЏ ) 

 


















































































































































































































