
≢─ ⌐╟╢◘fi◗  

≢─ │⁸ ⌐ ↕╣∏ ⇔√ ╩ ℮↓≤⅜ ≢

№╢⁹ 

⌐⁸ ⱡ ≢─ ╩ ⌐⇔≡⁸ ⅛╠ ╕≢─◘fi◗

─ ─ ⌐≈™≡ ∆╢⁹ ⱡ ⌐⅔↑╢◘fi◗ ─ ⱨ꜡כ│

и.2 - 1⌐ ∆ ╡≢№╢⁹ 

 

и.2 - 1 ⱡ ⌐⅔↑╢◘fi◗ ─ ⱨ꜡כ 

 

 ◘fi◗─ ה  

◘fi◗─ │ ⌐ ╩ ≡⁸ ⅛≈ ─ ◘fi◗╩⁸ ⌐

⌂ ≢⅝╣┌ 6 ╩ ╘≡ ∆╢⁹╕√⁸ ⇔√ ◘fi◗│⁸ ╩

⇔⌂⅜╠ ⌐ ┼ ┘ ╖⁸ ⁸ ⁸ ╣ ⌐ ⇔√ ⌂ ≢⁸

─ ╕≢ ∆╢⁹ 

ₒ ₓ 

ⱡ │⁸ ⁸ ─ ™ ≢№╢√╘⁸∕─ ⌐ ∆╢◘fi◗⅜

⌐ ∆╢◘fi◗≤ ⌐ ⌂╢ ⅜№╡⁸ ⌐ ∆╢ ⅜

№╢⁹╕√⁸ ⱡ ─ │⁸ ⌂ ≤ ⇔™ ⌐╟╡⁸◘fi◗─ ⅜

⇔™⁹ 

↓╣╠ 2≈─ ⅛╠⁸ ⱡ ⌐⅔™≡◘fi◗ ╩ ℮ ⌐│⁸ ◘fi◗╩

⇔≡ ─ ╕≢ ⇔≡⁸ ─ ≢ ╩ ™⁸≢⅝√

╩ ⱡ ╕≢ ⇔≡ ⇔√ ≢ ∆╢ ⅜№╢⁹ ◘fi◗╛

⇔√◘fi◗─ ⌐│⁸ ─ ≤

ⱡ ─ ─ ≤ ─ ⅜ ⌂

╩ ≢⅝╢ ⅜№∫≡⁸ ⅎ≡

─ ≤⇔≡ ≤◘fi◗╩

┬√╘─ ⅜ ⌂ ─

⁸ ⅜ ≤⌂╢⁹ 

◘fi◗─ ה ─ⱨ꜡⁸│כ и.2 - 2

─≤⅔╡≢№╢⁹ 

 

  

 

 

и.2 - 2 ◘fi◗─ ה  

2.1.2 ◘fi◗─  

2.1.1 ◘fi◗─  



 ◘fi◗─  

◘fi◗─ │⁸ ╛ ─◘▬☼⁸ ╩ ⌐ ⇔⁸ ─

◘fi◗⌐☻♩꜠☻╩ ⅎ⌂™╟℮ ⌐ ∆╢⁹╕√⁸ │ ∟⌐ ∑∏⁸

≢ ⅝╩⇔≡⁸ ⌐╟╢☻♩꜠☻─ ╩ ╢⁹ 

ₒ ₓ 

◘fi◗─ ─  

│⁸ з.1 - 2 з 1.2 ◘fi◗─

╩ ╩ ⌐⁸ ─ ╩ ∆╢⁹ 

∆╢ ◘fi◗╩ ┬ ⌐│⁸ ≢ ⇔

√◘fi◗≢№╡⁸⅛≈ ⅜ ⌂◘▬☼≢╙№

╢ 30cm ╩ ┬≤╟™⁹ ◘▬☼─◘

fi◗⅜ ™ │⁸╟╡ ⅝⌂ ─ ╩

∆╢↓≤╙№╢⁹◘fi◗─ │⁸ ─

╩ ⇔⁸ⱳꜞⱪ ⌐ ─Ⱨfi◒ ─

╩ ⇔≡™╢⅛≥℮⅛≢ ≢⅝╢ и.2 - 3 ⁹ 

⌐≈™≡│⁸ ↄ─Ⱶ♪ꜞ▬◦ ⅜

≢ ≢№╢√╘⁸ ⌐ ⌂ↄ

≤╙ ⌐ ⌂╢ ™⌂│≢fiכ꜡◒ 2

⅜ ≢№╢⁹√∞⇔⁸ ─◘▬☼⁸

⌐╟∫≡│⁸ ⅜ ↄ⌂╢ ╙№╢

√╘⁸ ≤№╦∑≡ ◘fi◗─ ⌐╙ ⅜ ≢№╢⁹Iwao et al. 2014 │⁸

⌐ ◘fi◗⅜ 6 №╣┌⁸ │ 90 ╩ ⌡ ≢⅝╢≤ ⇔≡⅔╡⁸

ⱡ ─ ≢│⁸ 3 ►☻◄♄Ⱶ♪ꜞ▬◦⁸Acropora globiceps⁸A. sp. aff.  

divaricata ↔≤⌐ 6 ─ ◘fi◗╩ ⇔√⁹ 

 

◘fi◗─  

◘fi◗─ │⁸◘fi◗ ╩ ⌐ ⅜ ∆╢⅔⅔╟∕─ ╩ ⇔⁸

∕─ ╩ ⌐⇔≡ ╩ ∆╢⁹ ⌐│⁸ ⌐ ─ ⅔╟┘ ─

╩ ⇔≡⅔⅝⁸ ╩ ⇔√ │⁸ ─ ─ ─ ╩ ∆╢

≤≤╙⌐⁸GPS⌐╟╢ ⇔╩ ™⁸ ⌐≈™≡ ≠™√ ╩ ⱡכ♩⌐

∆╢⁹ 

 

◘fi◗─  

◘fi◗⌐ ☻♩꜠☻╩ ⅎ⌂™╟℮⌐⁸Ɫfiⱴכ≤♃●Ⱡ╩ ™≡◘fi◗─ ⅛

╠ ∆╢⁹√∞⇔⁸ ─ ╣╛∆™ A. sp. aff. divaricata │⁸ ╡

╩ ™≡ ╩ ⇔≡ ∆╢⁹ │⁸ ─ ─ ╩ ∆╢√╘⁸

╩ ⇔◘fi◗⌐ ≢ ╣╢↓≤│ ↑╢⁹ ◘fi◗─ ⅔╟┘ ╩

и.2 - 4⌐ ∆≤⅔╡≢№╢⁹  

 

и.2 - 3 ◘fi◗─  

Ⱨfi◒ ⅜ ─  



 
 

 
Ɫfiⱴהכ♃●Ⱡ⌐╟╢  

 
╡ ⌐╟╢  

 
⇔√◘fi◗  

и.2 - 4 ◘fi◗─  

 

─ ◘fi◗─ ⅝ 

⇔√ ◘fi◗│⁸ ⌐ ╩ ╘╢√╘⁸╕√ ⌐╟╢ ─ ╩

∆╢√╘⁸⇔┌╠ↄ─ │ ─ ⌐ ⅝⇔≡⅔ↄ⁹ ⱡ ─ ≢│⁸1 2

⅝⇔≡™╢⁹ 

⅝ │⁸ ≢╙ ─ ⅜ ↕ↄ⁸ ⌐◘fi◗⅜ ∆╢ ╩ ∆

╢⁹↓─╟℮⌂ ⅜⌂™ ⌐│⁸ ≢◘fi◗ ⅜ ה ⇔⌂™╟℮⌐⁸ ╠

⌂ ⇔√ ╩ ⇔⁸ ⌐◘fi◗╩

Ᵽfi♪╛꜡כⱪ ≢ ∆╢

и.2 - 5 ⁹╕√⁸◘fi◗ ╩⅛∂╢ ╛

○♬ⱥ♩♦ ─ ⁸ ™ ─ ╩

∆╢√╘⁸ ⅝ ╩ Ⱡ♇

♩╛ Ⱡ♇♩≢ ∫≡ ╩∆╢⁹

⅝ │⁸ ╩ ∆ ⁸ ─

╛ ─ ╩ ⇔⁸ ⌂ ─

◘fi◗╩ ≤∆╢⁹⌂⅔⁸ ⅜

™≤ ↕╣√◘fi◗│⁸ ◄ⱳ◐◦

╩ ⇔≡ ┼ ∆⁹ 

  

 

и.2 - 5 ◘fi◗─ ⅝ 

 

 

 



⌂ ה  

и. 2- 1⌐ ∆ ה ╩ ⇔⁸ ─ ⌐ ∂≡ ⌂ ╩ ∆╢⁹ 

и. 2- 1 ◘fi◗─ ⌐ ⌂ ה  

   ה    

ה  
⁸ ⁸ ⁸ ⁸ ⁸GPS⁸Ɫfiⱴ⁸כ♃●Ⱡ⁸

╡ ⁸ ◌ⱷꜝ⁸ ⱡ⁸♩כ ⌂≥ 

⅝ 
⁸ ⇔√ ⁸ Ᵽfi♪⁸꜡כⱪ⁸ Ⱡ♇♩⁸ Ⱡ

♇♩⁸ ◄ⱳ◐◦ ⁸ ⌂≥ 

 

 

 ◘fi◗─  

⇔√ ◘fi◗│⁸ ≢ ⅝ ⅛╠ ╕≢ ⇔ ⌐ ╣≡⁸

─ ╕≢ ∆╢⁹ │⁸ ⁸ ⁸ ╣ ⌐ ⇔√

⌂ ╩ ℮⁹ 

ₒ ₓ 

⅝ ⅛╠ ╕≢─  

⅝ ⌐⅔™≡ ◘fi◗─ ⌂ ╩ ⇔⁸ⱦ♬כꜟ ─ ≢ ╖⁸ ◘fi

◗─ ╟╡╙└≤╕╦╡ ⅝™ ⅝─ ─ ⌐ ╣⁸ ⌐ ⇔√ ≢

⌐ ↕∏⌐ ╕≢ ∆╢⁹ ⌐ ╖ ⁸ ╩ Ⱡ♇♩≢ ™⁸

⇔⌂⅜╠ ╕≢ ∆╢⁹ 

и.2 - 6 ◘fi◗─ ╕≢─   

  
┼─◘fi◗  ⌐╟╢ ╕≢─  

  
 ─  

Ⱡ♇♩ 



⌐│⁸ ◘fi◗ и.2 - 7 ╩ ∆╢⁹ ⌐№√∫≡─

⌂ ╩ ⌐ ∆⁹ 

ᵑ │⁸ ─ ◘fi◗╩ ⌐ ⅜№╢ ≢ ≢⅝⁸⅛≈ ╩⌂╢═

ↄ ╛⅛⌐∆╢√╘ ╩ ↄ ≢⅝╢⁸ ⌂ ─╙─╩ ∆╢⁹ ⱡ

─ ≢│⁸ │ 1 W845×L1565×H450mm╩ ⇔⁸ 1 ⌐≈⅝

30cm ─ ◘fi◗╩ 6 8 ⇔√⁹ 

ᵒ ─ ⌐╟╢ ─ ╩ ∆╢√╘⁸ ⌐ ⌂ ╩ ╡ ↑╢⁹

≤ ─ ⌐ ─◒♇◦ꜛfi♥כⱪ╩ ╡⁸ ╩◒ꜞ♇ⱪ ≢ ∆╢⌂≥

⇔≡⁸ ╩ ∆╢⁹ 

ᵓ ⌐ ∆╢ │⁸ ™ ─ ╛ ╩ ∆╢√╘⁸ ╩ Ⱡ♇♩

≢ ℮⁹ ⅜ ≢№╣┌⁸ ⅜ ╟╡ ↄ≡╙ │⌂™⁹ 

ᵔ ⌐ ∆╢ │⁸ ─ ╩ ∆╢√╘⁸ ⱱכ☻╩ ╡ ↑≡⁸

│ ⌐ ╩⇔√ ≢ ∆╢⁹ 

ᵕ ◘fi◗│ ─√╘⌐ ╣╩ ≤∆╢√╘⁸ ⌐ ⱳfiⱪ╩ ∆╢⁹ 

ᵖ ╩ ⇔≡ ─ ⅜≢⅝╢╟℮⌐⁸ ╩ ╖ →╢ ⱳfiⱪ⅔╟┘ⱳ

fiⱪ ─ⱱכ☻╩ ∆╢⁹ 

 

  

 

ᵑ  

 

ᵒ  ⱪ♇ꜞ◒ה

 

ᵓ Ⱡ♇♩הᵔ ⱱכ☻ 

 

ᵕ ⱳfiⱪ 

и.2 - 7 ─  



─ ⌐ ◘fi◗╩ ∆╢ │⁸ ⌐ ⌐ ╩ √⇔≡⅔ↄ⁹

⌐ ─ ╩ ↑⁸ ↔≤ ⌐ ╣≡ ╩ ↕∑╢ и.2 - 8 ⁹

≤ ─ ⌐ ⅜⌂ↄ⌂∫√╠ ⅛╠ ◘fi◗╩ ╡ ⇔⁸ ╩ ∆╢√╘

⌐ ⇔√ ⱪꜝ☻♅♇◒ ⌐ ◘fi◗╩ ∆╢ и.2 - 9 ⁹

│⁸ ─ ─ ╩ ∆╢√╘⁸ ╩ ∆╢⌂≥⇔≡ ◘fi◗⌐ ≢ ╣

╢↓≤│ ↑╢⁹ 

 

 

⌐⅔↑╢ ◘fi◗─  

ⱡ ⅛╠ ─ ╕≢─ ⌐│ ╩ ∆╢√╘⁸ │

◘fi◗─ ≤⇔≡ и.2 - 2⌐ ∆ ╩ ⇔⁸ ─ ╛ ⁸

─ ⌂≥╩ ∆╢⁹ 

│⁸ ─ ─ ⅛╠ ⌐ ─ ─ ⌐ ╦∑≡™ↄ╟℮⌐⁸

╩ ™⌂⅜╠ ╩ ∆╢⁹ │ ⌐ ⌂ ╩ ╢↓≤⅜ ⇔

™√╘⁸ ⌐ ⇔⁸ ╩ ⱳfiⱪ≢ ╖ →≡ ─ 1/3 ╩ ⌐

╩∆╢⁹√∞⇔⁸ ⌐ ─ ╩ ↕∑⌂™√╘⁸ ─ ≤ ╖ →

≤─ ╩ ⇔≡⁸1 №√╡─ ╛ 1 №√╡─ ╩ ∆╢ ⅜╟

™⁹ ⱡ ─ ≢│⁸ │ 1 ⌐ 3 ∫√⁹⌂⅔⁸ ─ ◦☻♥ⱶ

⌐│⁸ ⌐ ╩ ∆╢ ⅜№╢─≢⁸∕─ │⁸ ⱳfiⱪ╩

⇔≡ ⌂ ╩ ╖ →╢ ⅜№╢⁹ 

⌐│⁸ ◘fi◗─ ╩ ה ∆╢⁹ ◘fi◗⌐ ╛ ─

⅜ ↕╣√ │⁸ ⌐ ╩ ⇔⁸ ◘fi◗─ ╩ ↄ ∆╢⁹

─ ◘fi◗⌐ ╛ ─ ─ ⅜ ↕╣√ │⁸∕╣╠╩ ⌐

⇔ ∆╢⁹ ⅜ ⇔⌂™ ⌐│⁸ ≤⇔≡ ♬ⱨꜟ☻♅꜠fi

♫♩ꜞ►ⱶ ╩ ⇔ ∆╢ и.2 - 10 ⁹ ⌐ ╛ ⌐ ─

⅜ ↕╣√ │⁸☻ⱳ▬♩ ⌐╟╡ ⌐ ╩ ℮⁹ 

 

  

  

и.2 - 8 ─  и.2 - 9 ◘fi◗  



и. 2- 2 ─  

    

 3 /  1 ⌐≈⅝ 1/3 ─ ╩  

◘fi◗─  3 /  ╩  

 3 /   

  24  │ ⇔⌂™ 

─  ⌐  ⅜ ↕╣√  

 

 
 

 
⇔√ ◘fi◗─  

и.2 - 10 ⌐╟╢ ◘fi◗─  

 

 

⌂ ה  

и. 2- 3⌐ ∆ ה ╩ ⇔⁸ ─ ⌐ ∂≡ ⌂ ╩ ∆╢⁹ 

 

и. 2- 3 ◘fi◗─ ⌐ ⌂ ה  

   ה    

⅝ ⅛╠

╕≢─  

⁸ ⁸ ⁸ 30cm ─ ⅝Ᵽ◔♠

⁸ ⁸ Ⱡ♇♩⌂≥ 

◘fi◗─ 

 

⁸ ─ ⁸◒♇◦ꜛfi♥כⱪ ⁸ ╘ ◒ꜞ

♇ⱪ⁸◘fi◗ ─ ⅝ ⁸ Ᵽfi♪⁸ ╛←

╠⁸ Ⱡ♇♩⁸ ⱱ⁸☻כ ⱳfiⱪ⁸ ⱳfiⱪ ⱱ⁸☻כ

ⱳfiⱪ⁸ ⁸ ה ⁸ ♬ⱨꜟ☻♅꜠fi ♫

♩ꜞ►ⱶ ⁸☻ⱳ▬♩⁸ ⌂≥ 

 

 



 ≢─Ⱶ♪ꜞ▬◦ ─  

⅛╠ ∟ ╪∞ ◘fi◗│⁸ ⌐≡ ⌂ ≢ ∆╢⁹↓╣╠─ ◘

fi◗⅜ ⇔√ ╩ ™≡ ╩ ℮⅜⁸ ─ │ ⌂ ≤ ≢

℮ ⅜№╢⁹ │ ⅛╠ 4 ⌐ ≢⅝╢ ─ ≤⌂╢─≢⁸ ה

╩ ∆╢Ᵽ◒♥ꜞ▪╛ ⅜ ⇔√ ⌐ ╩ ↕∑⁸ ◘fi◗┼≤

↕∑╢⁹ ◘fi◗│⁸ ⌐⅔™≡ ⌂ ≢ ∆╢⁹ 

ₒ ₓ 

≢─◘fi◗ ─  

◘fi◗─ ⌐│ ≤ ⅜№╢⁹ ╩ ℮

◘fi◗─ ╩ ™√ ─ ⌂ │ ─≤⅔╡≢№╢⁹ 

⌐╟╡ ╩ ∆╢√╘⌐│⁸ ⅛╠ ⇔√ ◘fi◗╩ ─

≢ ⇔⁸ ↕∑╢ ⅜№╢ и.2 - 11⁸A ⁹ ⌐╟╡ │ ⌂╢

⅜⁸ ◘fi◗─ │⁸ ⌐│ ⌐1 ⁸ ─ ⌐⅔™≡ ╦╣╢ и.2 - 11⁸

a ⁹√∞⇔⁸ ≢│⁸ ◘fi◗ ⅜ ⇔≡ ╩ ℮↓≤⅜ ≢№╢⅜⁸

≢│⁸ ⌂╠┘⌐ ∂ ≢ ⇔≡™╢ ≢╙⁸ ⅜ ☻כ◔╢╣∏

⅜ ₁ ╠╣╢⁹ 

↕╣√ ≤ ╩ ⇔⁸ ↕∑√ ⁸ ╩ ⌐ ⇔ ╩ ∆

╢ и.2 - 11⁸B ⁹ │⁸ 2 ⌐ ≤⌂╡ 4 ⌐│ ⌂ ≤⌂

╢ и.2 - 11⁸b ⁹ ⅛≥℮⅛│⁸ ⅜ ≤⌂∫≡⁸ ─ ⌐ ⌐

∫ ↓℮≤∆╢ ╩ ∆↓≤⌐╟╡ ≢⅝╢⁹ 

⅜ ⌂ ⌐⌂∫√╠⁸ ╩ ⇔≡№╢ ⌐ ╩ ╣≡

╩ ╦∑╢ и.2 - 11⁸C ⁹ ⌐│⁸ ╘ ⌐ Ᵽ◒♥ꜞ▪╩ ↕∑

╢√╘⁸ 1⅛ ⌐ ⇔≡⅔ↄ ⅜№╢⁹ ─ │⁸ ∆←

⌐ ┼ ⇔⁸ ₁⌐ ⇔ 2 ⌐│ ◘fi◗≤⌂╢ и.2 - 11⁸c │

3 ─ ◘fi◗⁹ ⅜ ↕╣ ╘≡™╢ ⁹ │⁸ ─ ⌐╟╡ ⌂

╢⁹ ⅛ ⌐ ⇔⁸ ─ ╛Ᵽ◒♥ꜞ▪⅜ ⇔≡™╢ ≢│⁸

│ 2 ≢ ╩ ∆╢⅜⁸2 ─ ≢ ╛Ᵽ◒♥ꜞ▪⅜ ⌂™ ⌐

│⁸ ╕≢ 1 ╩ ∆╢ ⅜№╢⁹ 

⁸ ◘fi◗─ ™√ ╩ ┼ ⇔⁸ ⌂ ─╙≤≢ ◘fi◗

─ ╩ ℮ и.2 - 11⁸D ⁹ ◘fi◗ ─ ╩ ╘╢√╘⌐│⁸ ─

╟℮⌐⁸ ─ ⁸ ⁸ ⌂≥─ ─ ╩ ⌂ ⌐ ≈ ⅜№╢⁹

≢│⁸ 1 ◘fi◗╩ ⇔⁸ 1 ─ ◘fi◗│ 15mm⌐ ∆╢ и.2 - 8⁸

d ⁹ 

Ⱶ♪ꜞ▬◦ ◘fi◗│╒≤╪≥─ ⅜ ≢№╢↓≤⅛╠⁸ ─ ⌐≡

⅜≢⅝╢⁹╕√⁸Ɫ♫ꜘ◘▬◘fi◗ ─ ─◘fi◗⌐≈™≡│⁸ ↕╣√

│∆≢⌐ ╩ ∫≡™╢↓≤⅛╠⁸ ─ ⌐ ╩ ∆╢

─ ⌐⅔™≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

 



  
и.2 - 11 ⌐╟╢◘fi◗ ─  

 

 

⅔╟┘ ⌐≈™≡ 

≤│⁸ ╩ ⌐ ⇔⁸ ╩ ∆╢ ≢№╢ и.2 - 12⁸A ⁹

↓─ ≢│⁸ ⌂ ⅜ ≢⅝╢√╘ ─ │ ≢№╡⁸╕√

⌐ ╢ │ ™⁹⇔⅛⇔⁸ ─ ╩ ≤∆╢√╘⁸ ─ │⁸ ⅜

1mm 

1mm 

A.  

 

a. 1  

 

B.  

   

b. 4  

 

C.  

( ) 

c.  

 

D.  

 

d. 1  

 

 
 

 

1cm 


