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ₒ│∂╘⌐ₓ  

╦⅜ ⌐⅔↑╢ │ ─ ╩ ⌐ ↄ ⇔ , ╩
↕∑ ⌂ ╩ ⅝ ↓⇔≡™╢⁹ ≢│ ╒╓ ⌐

╟╢ ⅜ ∂≡⅔╡ , ⌂ ⅜ ─ ≤⌂∫≡™╢⁹↓╣╕≢⌐
₁⌂ ⅜ ↕╣≡⅝√⅜ , ◖☻♩╛ ┼─ ≤™∫√ ⅛╠
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≤⇔≡ , ⅜ ↕╣≡™╢⁹↓╣│ , ⌐ ⌐ ∆╢
╩ ⌐ ⅝ →≡ ↕∑ , ∂√ ─ ⌐╟╡ ─

─ ╩ ∂≡ ─ ╩ ⌐ ←≤™℮ ≢№╢⁹  
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╩ ⇔√⁹╕√ , ╩ ℮ ─ ╩ ™√ ╛ , 
╩ ⇔√ⱷ♁◖☼ⱶ ╩ ⇔≡ , ⌐ ↑√ ─
─ ⌐≈™≡ ╩ ⅎ√⁹  

 
ₒ ≤ ₓ  
1 ╩ ⇔√ Chattonella ─ ─ ╖  

─ ⌐⅔™≡ , 2017 6 26Έ29 ⅔╟┘ 7 24Έ28 ─
, 0 ( ) , 1 ( ), 3 ╕√│ 4 ⌐ ┘ ─ ╩ ∫√⁹

╕√ , ─ 0 ⌐│ , ◄◒ⱴfiⱣכ☺ ⌐╟╢ ╩ ∫√⁹ ⌐
Stn. A, ⌐ Stn. B ╩ ⇔  ( ⌐ 3Έ5 m), │ , 6 26 ≤ 7 24

─ ┘ , 6 27 ≤ 7 25 ─ ─ 2 ╩ ─ ⌐ ⇔
√⁹ │ⱳꜞⱣ◔♠≤Ᵽfi♪fi ╩ ™ , ─  ( 3Έ5 
m) ⌐⅔™≡ , 2 m, 4 m─ 3 ⅛╠ , 4 m ─ │ bottom ╩ ⇔ , 
4 ⅛╠ ⇔√⁹ ╠╣√ │ ⱪꜝfi◒♩fi─ ≤ ⌐ ⇔ , 

╩ ⇔≡ ─ ⌐ ™√⁹ ⱪꜝfi◒♩fi─ ≤ │ , Stn. A (
) ≢─╖ ∫√⁹ │ MPN ⌐╟╡ ─

╩ ═ ╩ ⇔√⁹  
2 ─ ╩ ™√ ⌐╟╢ ≤ Chattonella ─

 
 │ 2017 6 26 Έ7 3 , 7 24 Έ8 1 ─ , ₁ 1 ⇔
√⁹ │ , ┘ ─ ─ 2 m ╟╡ ⇔ , ∕
╣∙╣Ⱳ♩ꜟ 1), 2) ≤⇔√⁹∕╣∙╣─ │ 3 ≡≤⇔ , ▬fi◐ꜙⱬכ♃ ⌐
≡ 25˚C, 200 µ mol m

-2
 s

-1
,  14 h L:10 h D ─ ≢ ⇔√⁹

⅛╠ 3 │ , ∕─ │ ≢ ╩ ⇔ , ⱪꜝfi◒♩fi
─ ≤ , ─ ⌐ ⇔√⁹  
3 ⱷ♁◖☼ⱶ╩ ™√ ─ ─  
 │ , ⌐⅔™≡ , 2017 7 24Έ31 ─ , 0 (ⱷ♁◖☼ⱶ

), 1, 4, 7 ⌐ ┘ ─ ╩ ∫√⁹7 24 ⌐ ↕ 2.5 m, 
1 m ─ⱷ♁◖☼ⱶ╩  ( 4 m) ⌐ ⇔ , ⌐≡ ⇔√
╩ , ─ ≤⇔≡ 0.1 g L

-1
 ≤⌂╢╟℮⌐ 2.5 kg ⇔√⁹ⱷ♁◖

☼ⱶ ╩ stn. X, ⱷ♁◖☼ⱶ ╩ Stn. Y ≤ ⇔√⁹ │ⱳꜞⱣ◔♠≤Ᵽfi
♪fi ╩ ™ , ⅛╠ 1 m ↔≤─ ⅛╠ ⇔√⁹ ╠╣√ │

ⱪꜝfi◒♩fi─ ≤ ⌐ ⇔ , ⇔√ ≢ ─ ╩ ∫√⁹  
 
ₒ ₓ  
1 ╩ ⇔√ Chattonella ─ ─ ╖  

6 ─ , │ 20.6Έ24.6˚C, │ 30.3Έ33.2 ─ ≢ ⇔√⁹3
⌐ St. A ─ 0 m ≤ 2 m ⌐⅔↑╢ SiO2–Si │ ⌐ ⇔≡™√⁹╕√ 0

≤ 3 ─ Si:N ╩ ∆╢≤ , 2 m ≤ 4 m ≢ ⇔≡™√⁹ │ 0
─ Stn. A ≢ 1.68 x 10

5Έ3.00 x 10
5
 MPN g

-1 ─ ≢ ↕╣√⁹ ⱪꜝ
fi◒♩fi─ ╩ ╢≤ , │ 0 ⌐ 1590Έ2160 cells mL

-1 ⇔≡™√⅜ , 3
⌐│ 2 ─ 3620Έ3980 cells mL

-1 ╕≢ ⇔√⁹ ⇔≡™√─│
─ Chaetoceros ≤ Skeletonema ≢№╢⁹ ꜝⱨ▫♪ Chattonella │ 0

⌐ 91 cells mL
-1

 (2 m) ⇔≡™√⅜ , 3 ⌐│ 0Έ2 cells mL
-1 ⌐╕≢

⌐ ⇔√⁹  
7 ─ , │ 25.4Έ27.6˚C, │ 30.8Έ32.4 ─ ≢ ⇔√⁹

│ ─ ⌐ ⌂ ≢№∫√⁹ │ Stn. A ≢ 6.15 x 
10

4Έ1.19 x 10
5
 MPN g

-1 ─ ≢ ⇔≡™√⁹ │ 4 ─ ⌐⅔™≡



0  (25 cells mL
-1

) ─ 70  (1680 cells mL
-1

) ╕≢ ⇔√⁹ 0 m ≢│
─ Chaetoceros , Skeletonema ⅜ ⇔≡ ⇔√⁹ ─

Chattonella │ 0 ⌐ 5Έ12 cells mL
-1 ≤ ⌐ ⇔≡™√⅜ , 4 ⌐

│↕╠⌐ 0Έ2 cells mL
-1 ⌐╕≢ ⇔√⁹  

2 ─ ╩ ™√ ⌐╟╢ ≤ Chattonella ─  
6 ─ , Ⱳ♩ꜟ 1) ≤ 2) ⌐⅔™≡ , DIN, SiO2–Si, PO4–P │⅔⅔╟∕

⇔√ ╩ ⇔ , │ ⅛╠ ₁⌐ ⇔√⁹ 1 ⅛╠
Ⱳ♩ꜟ≢ SiO2–Si ⌐╟╢ ─ ⅜ ↕╣√⁹ ⱪꜝfi◒♩fi─ ╩

╢≤ , Ⱳ♩ꜟ 1), 2) ─ ⌐⅔™≡ , ╩ ⇔≡ │ Chattonella ╟╡
╙ ⇔≡™√⅜ , 1 , ₁⌐ ⇔√⁹Chattonella │ Ⱳ♩ꜟ ≢
⇔ , ⌐Ⱳ♩ꜟ 2) ⌐⅔™≡│ ∆╢↓≤⌂ↄ ╩ ↑ , ⌐ ↕╣⌂
ↄ⌂∫√⁹Ⱳ♩ꜟ ─ ⱪꜝfi◒♩fi─ ╩ ╢≤ , ⅜

─ 6 ╩ ╘≡™√⁹  
7 ─ , Ⱳ♩ꜟ ─ DIN, PO4–P, SiO2–Si │ ⌡ ╛⅛⌐ ⇔ , ™

∏╣⌐⅔™≡╙ ─ ⌐ ⌂ ⅜ ⇔≡™√⁹ ─ │ , Ⱳ
♩ꜟ 1) ≢│ 5 ⌐│ 0 ─ 40  (2520 cells mL

-1
), Ⱳ♩ꜟ 2) ≢│

6 ⌐ 1 ─ 11  (726 cells mL
-1

) ╕≢ ⇔√⁹ , │
Chattonella ╟╡╙ ⌐ ⇔≡™√⁹ Skeletonema ⅛╠ , 

Nitzschia longissima ┼─ ─ ⅜ ↕╣√⁹Ⱳ♩ꜟ 2) ⌐⅔™≡ , 1
⅛╠ 2 ⌐ ─ ─ ⅜ ↕╣√⁹Chattonella │ Ⱳ
♩ꜟ ≢ ⇔ , ⌐Ⱳ♩ꜟ 2)⌐⅔™≡│ ⅛╠ ∆╢↓≤⌂ↄ ╩
↑ , ⌐ ↕╣⌂ↄ⌂∫√⁹  
3 ⱷ♁◖☼ⱶ╩ ™√ ─ ─  

, │ 25.6Έ30.4˚C, │ 30.0Έ32.3 ─ ─ ╩ ⇔√⁹ ⱪꜝ
fi◒♩fi│ , Stn. X ─ ⌐⅔™≡ ⅜ 7 ⌐ 0 ─ 10 ⌐

⇔ ≢ 2160 cells mL
-1 ↕╣√⁹ , ⱷ♁◖☼ⱶ─ ─ Stn. Y

≢│ , 7 ⌐ │ ⌐ ↕™ ╩ ⇔ , ≢
Chattonella │ 2 m ≢ 833 cells mL

-1 ╕≢ ⇔≡™√⁹  
 
ₒ ₓ  
 ─ ⌐│ , ─ ⅜ ⌐ ⇔≡™√⁹╕√ , 
6 , 7 ─ , ─ │ ─ ⌐ ⇔√╙─≤ ↕╣
√⁹ │ ⅜ ™√╘ , ╕≢─ │ ─
⌐ ⇔≡™√⁹6 ─ ≢│ ⌐ ⅜ ⇔ , ⅛╠ 3 ╕≢⌐

─ ⌂ ⅜ ↕╣√↓≤⅛╠ , ⌐╟∫≡ ⅜ ⅝
→╠╣ , ⇔√ ⅜ , ⇔√≤ ⅎ╠╣╢⁹ ─ ≤ ─

│ ⇔≡⅔╡ , ⅜ ⇔≡ ╩ ⇔√↓≤⌐╟╡
Chattonella ─ ⅜ ↕╣√≤ ↕╣√⁹╕√ , Chattonella ⅜ 10

2
 cells mL

-1

─כ♄כ○ ≢ ∆╢ ╙ , │ ≢№╢↓≤⅜ ↕╣√⁹ ⇔≡
7 ─ ≢│ , ╙ 6 ─ ─╟℮⌂ ─ │ ╠╣⌂⅛∫√
↓≤⅛╠ , ─ ה ⌐ ╩ ⇔√⁹⇔⅛⇔ , Chaetoceros
≤ Skeletonema ─ ─ ⅜↓╣╠─ ─ ⌂ ⅛╠ ↕
╣╢ ╩ ∫≡™√⁹⇔√⅜∫≡ , ⌐╟∫≡ ⌐ ⅜ ⅛
╠ ↕╣ ה , ⇔√ , Chattonella ─ │ ↕╣√≤ ⅎ╠╣╢⁹ 
 6 ─Ⱳ♩ꜟ ≢│ , ⅛╠ ⅜ ↕╣√√╘

─ │ ≢№∫√⁹⇔⅛⇔ 7 ─Ⱳ♩ꜟ ⌐⅔™≡│ , ─
⌐╟∫≡ Chattonella ─ ⅜ ↕╣√≤ ⅎ╠╣╢ ⅜ ╠╣√⁹╕√ , 6

, 7 ─ ≢ , ─ ─Ⱳ♩ꜟ ─ , DIN │ ⌐ ⌂
≢№∫√⌐╙ ╦╠∏ , ─ │ ↕╣⌂⅛∫√↓≤⅛╠ , 

⌐╟╢ ─ ≤™℮ │⌂™↓≤⅜ ↕╣√⁹  
 ⱷ♁◖☼ⱶ ⌐⅔™≡│ , ─ Stn. X ≢ ─ Stn. Y ≤ ⇔≡ Chattonella
─ ⅜ ⅎ╠╣≡⅔╡ , ↓╣│ ╩ ⌐ ╗ ╩ ⇔√
↓≤⌐╟╡ ⅜ ≢ ⇔√√╘≤ ⅎ╠╣╢⁹  
 ⅛╠ , ⌐╟╢ ─ ≤⇔≡ , ⅜ ⌐

∆╢ ≢─ │ ≢№╢↓≤⅜ ↕╣√⁹╕√ , ⌐
⌂ ─♃▬Ⱶfi◓⌐≈™≡─ ╩ ╢↓≤⅜≢⅝√⁹ │

─ ≤ ─ⱷ♬ꜙכ ⌐ ↑≡ ╩♃כ♦╢⌂ ⇔ , ─ⱴ♬ꜙ▪ꜟ
╩ ∆ ⅜№╢⁹  
 

 
 


