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ʅʘʩʪʦʷʱʠʷʪ ʦʙʦʙʱʘʚʘʱ ʟʘ 2016 ʛ. ʜʦʢʣʘʜ ʝ ʠʟʛʦʪʚʝʥ ʧʦ ɼʝʡʥʦʩʪ ɸ5 ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʇʨʦʝʢʪ Ăʉʧʝʰʥʠ ʤʝʨʢʠ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʠ ʜʲʣʛʦʩʨʦʯʥʦ ʦʧʘʟʚʘʥʝ ʥʘ ʢʨʘʡʙʨʝʞʥʘʪʘ 

ʣʘʛʫʥʘ Ăɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦññ (LIFE11 NAT/BG/000262), ʠʟʧʲʣʥʷʚʘʥ ʦʪ ɹʲʣʛʘʨʩʢʘ 

ʌʦʥʜʘʮʠʷ ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʧʨʘʪʥʴʦʨʩʪʚʦ ʩ ɹʲʣʛʘʨʩʢʦʪʦ ʜʨʫʞʝʩʪʚʦ ʟʘ ʟʘʱʠʪʘ ʥʘ 

ʧʪʠʮʠʪʝ ʠ Ăʏʝʨʥʦʤʦʨʩʢʠ ʩʦʣʥʠʮʠñ ɸɼ.  

 

 

ɸɺʊʆʈʀ: 

 

1. ʜʦʮ. ʜ-ʨ ɻʘʥʘ ɻʝʯʝʚʘ ï ʦʙʦʙʱʘʚʘʥʝ ʥʘ ʤʝʪʦʜʠʢʠʪʝ ʟʘ ʭʠʜʨʦʭʠʤʠʯʝʥ, 

ʭʠʜʨʦʣʦʛʠʯʝʥ ʠ ʭʠʜʨʦʙʠʦʣʦʛʠʯʝʥ ʤʦʥʠʪʦʨʠʥʛ ʠ ʥʘ ʨʘʙʦʪʥʘʪʘ ʧʨʦʛʨʘʤʘ ʧʦ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʟʘʜʘʥʠʝʪʦ, ʚʢʣ. ʛʨʘʬʠʮʠʪʝ ʟʘ ʧʨʦʙʦʥʘʙʠʨʘʥʝ, ʘʥʘʣʠʟ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʜʘʥʥʠʪʝ.  

2. ʜʦʮ. ʜ-ʨ ɼʝʪʝʣʠʥʘ ɹʝʣʢʠʥʦʚʘ ï ʬʠʪʦʧʣʘʥʢʪʦʥ; 

3. ʜʦʮ. ʜ-ʨ ɽʤʠʣʠʷ ɺʘʨʘʜʠʥʦʚʘ ï ʜʲʥʥʘ ʤʘʢʨʦʙʝʟʛʨʲʙʥʘʯʥʘ ʬʘʫʥʘ 

(ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ); 

4. ʉʪʦʷʥ ʄʠʭʦʚ ï ʨʠʙʥʘ ʬʘʫʥʘ; 

5. ɻʝʦʨʛʠ ɻʶʟʝʣʝʚ ï ʬʠʟʠʢʦʭʠʤʠʷ, ʝʢʩʧʝʨʪʥʘ ʧʦʤʦʱ ʧʨʠ ʧʨʦʙʦʥʘʙʠʨʘʥʠʷʪʘ 

ʠ ʢʦʥʩʫʣʪʘʮʠʠ.  
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ʉʲʢʨʘʱʝʥʠʷ 

ɹɸʅ ɹʲʣʛʘʨʩʢʘ ɸʢʘʜʝʤʠʷ ʥʘ ʅʘʫʢʠʪʝ 

ɹɼ ɹʘʩʝʡʥʦʚʘ ɼʠʨʝʢʮʠʷ 

ɹɽʂ ɹʠʦʣʦʛʠʯʝʥ ɽʣʝʤʝʥʪ ʟʘ ʂʘʯʝʩʪʚʦ (ʧʦ ʈɼɺ 2000/60/ɽʉ) 

ɹʀ ɹʠʦʪʠʯʝʥ ʀʥʜʝʢʩ 

ɺʊ ɺʦʜʥʦ ʊʷʣʦ 

ɻʀʉ ɻʝʦʛʨʘʬʩʢʘ ʀʥʬʦʨʤʘʮʠʦʥʥʘ ʉʠʩʪʝʤʘ 

ɼɺ ɼʲʨʞʘʚʝʥ ɺʝʩʪʥʠʢ 

ɽʉ ɽʚʨʦʧʝʡʩʢʠ ʉʲʶʟ/ɽʚʨʦʧʝʡʩʢʘ ʂʦʤʠʩʠʷ/ɽʢʦʣʦʛʠʯʝʥ ʉʪʘʪʫʩ 

ɿɺ ɿʘʢʦʥ ʟʘ ɺʦʜʠʪʝ 

ʀɹɽʀ ʀʥʩʪʠʪʫʪ ʧʦ ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ɽʢʦʩʠʩʪʝʤʥʠ  ʀʟʩʣʝʜʚʘʥʠʷ  

ʄɿɹ ʄʘʢʨʦʟʦʦʙʝʥʪʦʩ 

ʄʉ ʄʠʥʠʩʪʝʨʩʢʠ ʉʲʚʝʪ 

ʄʆʉɺ ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʆʢʦʣʥʘʪʘ ʉʨʝʜʘ ʠ ɺʦʜʠʪʝ 

ʄʌ ʄʘʢʨʦʬʠʪʥʘ ʌʣʦʨʘ 

ʥʧ ʥʝʧʨʠʣʦʞʠʤʦ 

ʆʉ ʆʢʦʣʥʘ ʉʨʝʜʘ 

ʈɼɺ ʈʘʤʢʦʚʘ ɼʠʨʝʢʪʠʚʘ ʟʘ ɺʦʜʠ 2000/60/ɽʉ 

ʭʘ ʭʝʢʪʘʨ 

AMBI  Azti Marine Biotic Index 

C ɽʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪ 

ɽʉ ɽuropean Community (ɽʚʨʦʧʝʡʩʢʘ ʆʙʱʥʦʩʪ) 

ɽɽʉ European Economic Community (ɽʚʨʦʧʝʡʩʢʘ ʀʢʦʥʦʤʠʯʝʩʢʘ ʆʙʱʥʦʩʪ) 

EN European Norm (ɽʚʨʦʧʝʡʩʢʘ ʅʦʨʤʘ) 

EQR Ecological Quality Ratio(s) 

ISO International Organization for Standardization (ʤʝʞʜʫʥʘʨʦʜʝʥ ʩʪʘʥʜʘʨʪ) 

N ʆʙʱ ʘʟʦʪ 

N-NH4 ɸʤʦʥʠʝʚ ʘʟʦʪ 

N-NO2 ʅʠʪʨʠʪʝʥ ʘʟʦʪ 

N-NO3 ʅʠʪʨʘʪʝʥ ʘʟʦʪ 

pH ɸʢʪʠʚʥʘ ʨʝʘʢʮʠʷ 

ʈ-ʈʆ4 ʆʨʪʦʬʦʩʬʘʪʠ  
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1. ɺʲʚʝʜʝʥʠʝ  

 

ʅʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʧʨʝʜʩʪʘʚʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʭʠʜʨʦʙʠʦʣʦʛʠʯʥʠʷ 

ʤʦʥʠʪʦʨʠʥʛ, ʧʨʦʚʝʜʝʥ ʧʨʝʟ 2016 ʛ., ʢʘʢʪʦ ʠ ʜʘ ʦʙʦʙʱʠ ʜʘʥʥʠʪʝ ʟʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ 

ʣʘʛʫʥʘʪʘ ʟʘ ʧʝʨʠʦʜ ʦʪ 4 ʛʦʜʠʥʠ.  

ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʠʟʚʦʜʠ ʠ ʧʨʝʧʦʨʲʢʠ ʦʪʥʦʩʥʦ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʧʫʥʢʪʦʚʝ, 

ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʠ ʙʠʦʣʦʛʠʯʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ.  

ɺʦʜʝʱʠʷʪ ʬʘʢʪʦʨ ʟʘ ɸʪʘʥaʩʦʚʩʢʦ ʝʟʝʨʦ ʝ ʤʝʭʘʥʠʟʤʲʪ ʥʘ ʩʦʣʦʜʦʙʠʚ ʠ ʦʙʤʝʥʲʪ ʩ 

ʤʦʨʩʢʘ ʠ ʩʣʘʜʢʘ ʚʦʜʘ. ʅʠʚʘ ʥʘ ʩʦʣʝʥʦʩʪ ʥʘʜ 35ă ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ ʦʙʚʲʨʞʘʪ ʩ ʨʠʩʢ ʟʘ 

ʚʦʜʥʦʪʦ ʪʷʣʦ.  

ɽʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʚʦʜʥʘʪʘ ʝʢʦʩʠʩʪʝʤʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʲʩ ʟʥʘʯʠʪʝʣʥʘ 

ʚʘʨʠʘʙʠʣʥʦʩʪ ʧʨʝʟ ʛʦʜʠʥʠʪʝ. ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ, ʩʯʠʪʘʤʝ ʯʝ ʦʧʨʝʜʝʣʝʥ ʥʘʙʦʨ ʦʪ 

ʚʦʜʝʱʠ ʤʝʪʨʠʢʠ ʟʘ ʦʮʝʥʢʘ ʠ ʦʩʥʦʚʥʠ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʩʣʝʜʚʘ ʜʘ ʩʝ 

ʤʦʥʠʪʦʨʠʨʘʪ ʝʞʝʛʦʜʥʦ.  
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2. ʎʝʣʠ, ʧʣʘʥʠʨʘʥʠ ʜʝʡʥʦʩʪʠ ʠ ʝʢʠʧ ʟʘ ʠʟʧʲʣʥʝʥʠʝ  

 

ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʥʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ ʝ ʜʘ ʩʝ ʦʮʝʥʠ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʩʲʦʙʨʘʟʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʈɼɺ, ʩ ʬʦʢʫʩ ʚʲʨʭʫ ʙʠʦʣʦʛʠʯʥʠʪʝ 

ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ (ɹɽʂ), ʢʦʠʪʦ ʚʢʣʶʯʚʘʪ ʬʠʪʦʧʣʘʥʢʪʦʥ, ʤʘʢʨʦʬʠʪʠ, 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ ʠ ʨʠʙʠ ʧʨʝʟ 2016 ʛ.  

ʂʘʪʦ ʧʦʜʢʨʝʧʷʱʠ ʝʣʝʤʝʥʪʠ ʩʘ ʦʮʝʥʝʥʠ ʠ ʥʷʢʦʠ ʦʩʥʦʚʥʠ ʬʠʟʠʢʦʭʠʤʠʯʥʠ 

ʧʦʢʘʟʘʪʝʣʠ (ʢʘʪʦ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʠʩʣʦʨʦʜ, ʙʠʦʛʝʥʠ ʠ ʜʨ.).  

ʇʦ-ʜʦʣʫ ʩʘ ʠʟʙʨʦʝʥʠ ʠʟʚʲʨʰʝʥʠʪʝ ʜʝʡʥʦʩʪʠ ʩʲʛʣʘʩʥʦ ʝʪʘʧʠʪʝ ʥʘ ʥʘʩʪʦʷʱʦʪʦ 

ʟʘʜʘʥʠʝ.  

V ɼʝʡʥʦʩʪʠ ʧʦ ʚʨʝʤʝ ʥʘ ɽʪʘʧ ɯ. ʇʣʘʥʠʨʘʥʝ ʥʘ ʪʝʨʝʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ.  

ɼʝʡʥʦʩʪ 1. ɽʢʠʧʲʪ ʧʦ ʟʘʜʘʥʠʝʪʦ ʧʣʘʥʠʨʘ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʪʝʨʝʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

ʩʲʦʙʨʘʟʥʦ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʠ ʠʟʚʦʜʠ ʦʪ ʜʦʢʣʘʜʘ ʚ ʧʝʨʠʦʜʘ 2013-2015 ʛ. 

ʇʨʦʙʦʥʘʙʠʨʘʥʝʪʦ ʙʝʰʝ ʦʨʛʘʥʠʟʠʨʘʥʦ ʪʘʢʘ, ʯʝ ʜʘ ʩʲʚʧʘʜʘ ʩ ʜʘʪʠʪʝ ʦʪ ʧʨʝʜʭʦʜʥʠʪʝ 

ʛʦʜʠʥʠ ʩ ʦʛʣʝʜ ʧʦ-ʜʦʙʨʘ ʩʨʘʚʥʠʤʦʩʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ.  

 

V ɼʝʡʥʦʩʪʠ ʧʦ ʚʨʝʤʝ ʥʘ ɽʪʘʧ ɯɯ. ʊʝʨʝʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠ. 

ʆʮʝʥʢʘ.  

ɼʝʡʥʦʩʪ 2. ʀʟʚʲʨʰʝʥʠ ʙʷʭʘ ʪʝʨʝʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩ ʮʝʣ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ Ăɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦñ, ʚʢʣʶʯʚʘʱʠ ʪʨʠ ʙʠʦʣʦʛʠʯʥʠ ʝʣʝʤʝʥʪʠ 

ʟʘ ʢʘʯʝʩʪʚʦ, ʢʦʠʪʦ ʩʝ ʠʟʠʩʢʚʘʪ ʦʪ ʈʘʤʢʦʚʘ ɼʠʨʝʢʪʠʚʘ ʟʘ ɺʦʜʠ 2000/60/ɽʉ ʠ ʅʘʨʝʜʙʘ ˉ 

ʅ-4 ʦʪ 14.09.2012 ʛ. ʟʘ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʚʦʜʠ (ʬʠʪʦʧʣʘʥʢʪʦʥ, 

ʤʘʢʨʦʬʠʪʠ, ʜʲʥʥʘ ʤʘʢʨʦʙʝʟʛʨʲʙʥʘʯʥʘ ʬʘʫʥʘ ʠ ʨʠʙʥʘ ʬʘʫʥʘ), ʢʘʢʪʦ ʠ ʦʩʥʦʚʥʠ 

ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ.  

ɼʝʡʥʦʩʪ 3. ʆʧʨʝʜʝʣʝʥ ʝ ʝʢʦʣʦʛʠʯʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʙʘʟʘ ʥʘ ʧʨʦʚʝʜʝʥʠʪʝ ʪʝʨʝʥʥʠ 

ʧʨʦʫʯʚʘʥʠʷ ʢʲʤ ʤʦʤʝʥʪʘ ʠ ʥʘ ʙʘʟʘ ʦʙʨʘʙʦʪʝʥʠʪʝ ʧʨʦʙʠ ʟʘ ʘʥʘʣʠʟ. 

ɼʝʡʥʦʩʪ 4. ʆʧʪʠʤʠʟʠʨʘʥʘ ʙʝ ʨʘʤʢʘʪʘ ʥʘ ʥʝʦʙʭʦʜʠʤʠʷʪ ʧʦ-ʥʘʪʘʪʲʰʝʥ 

ʤʦʥʠʪʦʨʠʥʛ ʥʘ Ăɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦñ ʩ ʦʛʣʝʜ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʙʣʘʛʦʧʨʠʷʪʝʥ 

ʧʨʠʨʦʜʦʟʘʱʠʪʝʥ ʩʪʘʪʫʩ ʠ ʝʬʝʢʪʠ ʦʪ ʧʨʦʝʢʪʥʠʪʝ ʢʦʥʩʝʨʚʘʮʠʦʥʥʠ ʜʝʡʥʦʩʪʠ.  

ɼʝʡʥʦʩʪ 5. ʀʟʛʦʪʚʝʥ ʝ ʌʠʥʘʣʝʥ ʆʙʦʙʱʘʚʘʱ ɼʦʢʣʘʜ ʟʘ 2016 ʛ. 

 

ʇʦʨʘʜʠ ʢʦʤʧʣʝʢʩʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʟʘʜʘʥʠʝʪʦ ʝ ʩʬʦʨʤʠʨʘʥ ʝʢʠʧ ʦʪ ʝʢʩʧʝʨʪʠ, 

ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʝʟʝʨʘ. 
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ʆʩʥʦʚʥʠʷʪ ʝʢʠʧ ʠʟʧʲʣʥʷʚʘʣ ʟʘʜʘʯʘʪʘ ʝ ʩʣʝʜʥʠʷʪ: ʜ-ʨ ɻʘʥʘ ɻʝʯʝʚʘ (ʦʙʦʙʱʘʚʘʥʝ ʥʘ 

ʤʝʪʦʜʠʢʠʪʝ ʟʘ ʭʠʜʨʦʭʠʤʠʯʝʥ, ʭʠʜʨʦʣʦʛʠʯʝʥ ʠ ʭʠʜʨʦʙʠʦʣʦʛʠʯʝʥ ʤʦʥʠʪʦʨʠʥʛ ʠ ʥʘ 

ʨʘʙʦʪʥʘʪʘ ʧʨʦʛʨʘʤʘ ʧʦ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʟʘʜʘʥʠʝʪʦ, ʚʢʣ. ʛʨʘʬʠʮʠʪʝ ʟʘ ʧʨʦʙʦʥʘʙʠʨʘʥʝ, 

ʘʥʘʣʠʟ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ; ɹɽʂ ʤʘʢʨʦʬʠʪʠ), ʜ-ʨ ɼʝʪʝʣʠʥʘ ɹʝʣʢʠʥʦʚʘ (ɹɽʂ 

ʬʠʪʦʧʣʘʥʢʪʦʥ), ʜ-ʨ ɽʤʠʣʠʷ ɺʘʨʘʜʠʥʦʚʘ (ɹɽʂ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ), ʉʪʦʷʥ ʄʠʭʦʚ (ɹɽʂ 

ʨʠʙʥʘ ʬʘʫʥʘ), ɻʝʦʨʛʠ ɻʶʟʝʣʝʚ (ʬʠʟʠʢʦʭʠʤʠʷ, ʝʢʩʧʝʨʪʥʘ ʧʦʤʦʱ ʧʨʠ ʧʨʦʙʦʥʘʙʠʨʘʥʠʷʪʘ 

ʠ ʢʦʥʩʫʣʪʘʮʠʠ).  

ɽʢʠʧʲʪ ʙʣʘʛʦʜʘʨʠ ʥʘ ɼʠʥ̫ʘ ʂʦʩʪʦʚʩʢʘ (ʈ̡ ʢʦʚʦʜʠʪʝʣ ʧʨʦʝʢʪ 

Ăʉʧʝʰʥʠ ʤʝʨʢʠ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʠ ʜʲʣʛʦʩʨʦʯʥʦ ʦʧʘʟʚʘʥʝ ʥʘ ʢʨʘʡʙʨʝʞʥʘʪʘ ʣʘʛʫʥʘ 

Ăɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦññ) ʟʘ ʦʢʘʟʘʥʘʪʘ ʧʦʜʢʨʝʧʘ ʧʨʠ ʨʘʙʦʪʘʪʘ ʥʘ ʝʢʠʧʘ.  
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3. ʄʝʪʦʜʠ ʟʘ ʧʨʦʙʦʥʘʙʠʨʘʥʝ ʠ ʘʥʘʣʠʟ, ʧʫʥʢʪʦʚʝ ʟʘ ʤʦʥʠʪʦʨʠʥʛ 

3.1. ʄʝʪʦʜʠ ʟʘ ʧʨʦʙʦʥʘʙʠʨʘʥʝ ʠ ʘʥʘʣʠʟ 

 

ʌʠʟʠʢʦʭʠʤʠʷ 

ʄʠʥʠʤʘʣʥʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʧʨʦʙʦʥʘʙʠʨʘʥʝ ʧʦ ʈɼɺ ʝ ʚʝʜʥʲʞ ʥʘ 3 ʤʝʩʝʮʘ ʟʘ ʨʅ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʢʠʩʣʦʨʦʜʝʥ ʨʝʞʠʤ ʠ ʩʦʣʝʥʦʩʪ. ɽʢʠʧʲʪ ʝ ʧʨʦʙʦʥʘʙʠʨʘʣ ʚʦʜʥʠ ʧʨʦʙʠ ʟʘ 

ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʘʥʘʣʠʟʠ 5 ʧʲʪʠ ʚ ʧʝʨʠʦʜʘ ʤʘʨʪ ï ʩʝʧʪʝʤʚʨʠ 2016 ʛ. ʇʨʠ ʠʟʤʝʨʚʘʥʠʷʪʘ 

ʥʘ ʬʠʟʠʢʦʭʠʤʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʘ ʩʧʘʟʝʥʠ ʩʪʘʥʜʘʨʪʠʪʝ, ʧʦʩʦʯʝʥʠ ʚ ʊʘʙʣ. 1. 

ʇʘʨʘʤʝʪʨʠʪʝ ʨʅ, ʝʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʨʘʟʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ/ʥʘʩʠʱʘʥʝ ʩ 

ʢʠʩʣʦʨʦʜ ʩʘ ʠʟʤʝʨʝʥʠ in situ ʩ Multi 3410 SET B TetraCON 952-3 (WTW). ɺʩʠʯʢʠ 

ʙʠʦʛʝʥʠ (NO3-N, NO2-N, ʦʙʱ N, P-PO4) ʩʘ ʠʟʤʝʨʝʥʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠ ʫʩʣʦʚʠʷ ʥʘ 

pHotoFlex STD (WTW) ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʦʩʦʯʝʥʠʪʝ ʤʝʞʜʫʥʘʨʦʜʥʠ ʩʪʘʥʜʘʨʪʠ 

(ʘʥʘʣʠʪʠʯʥʠ ʤʝʪʦʜʠ). 

 

ʌʠʟʠʢʦʭʠʤʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʚʦʜʥʠ ʧʨʦʙʠ 

 ̄ ʇʦʢʘʟʘʪʝʣʠ 
ʄʝʪʦʜ 

/ʉʪʘʥʜʘʨʪ 

ɻʨʘʥʠʮʘ ʥʘ 

ʦʪʢʨʠʚʘʥʝ ʥʘ 

ʤʝʪʦʜʘ 

1.  ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʘʢʪʠʚʥʘ ʨʝʘʢʮʠʷ (ʨʅ) ɹɼʉ ISO 10523 0,00 

2.  ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʝʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪ (ÕS cm
-1

) ɹɼʉ EN 27888 0,2 

3.  
ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʨʘʟʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ/ʥʘʩʠʱʘʥʝ 

ʩ ʢʠʩʣʦʨʦʜ (mg l
-1

)/(%) 

ɹɼʉ EN ISO 

5814 

0,02 

4.  ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʥʠʪʨʠʪʝʥ ʘʟʦʪ (mg l
-1

) EN 26777 0,002 

5.  ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʥʠʪʨʘʪʝʥ ʘʟʦʪ (mg l
-1

) ISO 7890-1 0,2 

6.  ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʦʙʱ ʘʟʦʪ (mg l
-1

) 
EN ISO 11905-

1 

0,5 

7.  ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʦʨʪʦʬʦʩʬʘʪʠ (mg l
-1

) EN ISO 6878 0,01 

 

ʊʘʙʣ. 1. ʆʩʥʦʚʥʠ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʠ ʩʪʘʥʜʘʨʪʠ. 

ʌʠʪʦʧʣʘʥʢʪʦʥ 

ʇʨʦʙʦʥʘʙʠʨʘʥʝʪʦ ʝ ʠʟʚʲʨʰʝʥʦ ʪʨʠʢʨʘʪʥʦ ʚ ʧʝʨʠʦʜʘ ʤ. ʶʥʠ ï ʤ. ʩʝʧʪʝʤʚʨʠ 2016 

ʛ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʧʨʝʟ ʶʥʠ ʠ ʩʝʧʪʝʤʚʨʠ ʙʷʭʘ ʚʟʝʪʠ ʬʠʪʦʧʣʘʥʢʪʦʥʥʠ ʧʨʦʙʠ ʠ ʦʪ ʧʫʥʢʪ 
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ˉ16 (Ruppia). ʇʨʠ ʝʢʦʣʦʛʠʯʥʘʪʘ ʦʮʝʥʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʬʠʪʦʧʣʘʥʢʪʦʥ e 

ʠʟʧʦʣʟʚʘʥʘ ʤʝʪʦʜʠʢʘ ʩ ʠʟʙʨʘʥʠ ʦʩʥʦʚʥʠ ʤʝʪʨʠʢʠ (ɹʝʣʢʠʥʦʚʘ ʠ ʜʨ., 2013).  

ʄʝʞʜʫʥʘʨʦʜʥʠ ʩʪʘʥʜʘʨʪʠ 

ʆʩʥʦʚʥʠʪʝ ʤʝʞʜʫʥʘʨʦʜʥʠ ʩʪʘʥʜʘʨʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʩʘ: 

A. ʇʨʦʙʦʥʘʙʠʨʘʥʝ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʧʨʦʙʠʪʝ: 

ï ENISO 5667-1:2006/AC:2007 Waterquality  - Sampling - 

Part 1: Guidance on the design of sampling programmes and sampling 

techniques (ISO 5667-1:2006). (ʈʲʢʦʚʦʜʩʪʚʦ ʟʘ ʜʠʟʘʡʥ ʥʘ ʧʨʦʛʨʘʤʠ ʟʘ 

ʚʟʝʤʘʥʝ ʥʘ ʧʨʦʙʠ ʠ ʪʝʭʥʠʢʠ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʧʨʦʙʠ); 

ï EN ISO 5667-3:2003/AC:2007 Water quality - Sampling - 

Part3: Guidance on the preservation and handling of water samples (ISO 

5667-3:2003). (ʈʲʢʦʚʦʜʩʪʚʦ ʟʘ ʢʦʥʩʝʨʚʠʨʘʥʝ ʠ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʚʦʜʥʠ 

ʧʨʦʙʠ). 

ɹ. ʃʘʙʦʨʘʪʦʨʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʦʙʠʪʝ ʠ ʘʥʘʣʠʟʠ: 

ï EN 15204:2006 Waterquality - Guidance standard on the 

enumeration of phytoplankton using inverted microscopy (Utermºhl 

technique). (ʉʪʘʥʜʘʨʪ ʟʘ ʠʟʙʨʦʷʚʘʥʝ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʠʥʚʝʨʪʝʥ ʤʠʢʨʦʩʢʦʧ (ʤʝʪʦʜ ʥʘ ʋʪʝʨʤʴʦʣ); 

ï ISO 10260:1992 Water quality - Measurement of biochemical 

parameters - Spectrometric determination of the chlorophyll A concentration. 

(ʀʟʤʝʨʚʘʥʝ ʥʘ ʙʠʦʭʠʤʠʯʥʠ ʧʘʨʘʤʝʪʨʠ - ʉʧʝʢʪʨʦʤʝʪʨʠʯʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʭʣʦʨʦʬʠʣ ʘ). 

ʆʩʥʦʚʥʠ ʤʝʪʨʠʢʠ ʟʘ ʬʠʪʦʧʣʘʥʢʪʦʥ 

A. ʊʘʢʩʦʥʦʤʠʯʝʥ ʩʲʩʪʘʚ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 

ï ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʦʙʱʠʪʝ ʛʨʫʧʠ ʬʠʪʦʧʣʘʥʢʪʦʥ (ʝʢʩʧʨʝʩʝʥ 

ʪʘʢʩʦʥʦʤʠʯʝʥ ʘʥʘʣʠʟ). ʅʠʚʦ ʥʘ ʪʘʢʩʦʥʦʤʠʯʥʦ ʜʝʪʝʨʤʠʥʠʨʘʥʝ ʩʧʦʨʝʜ 

Catal§n Index (Ag¯ncia Catalana de l'Aigua, 2003) = ɺʦʜʦʨʘʩʣʦʚ ɻʨʫʧʦʚ 

ʀʥʜʝʢʩ (ɺɻʀ); 

ï ʇʨʠʩʲʩʪʚʠʝ ʥʘ ʪʦʢʩʠʯʥʠ ʚʠʜʦʚʝ (ʮʠʘʥʦʙʘʢʪʝʨʠʠ ʦʪ ʨʦʜʦʚʝʪʝ 

Microcystis, Aphanizomenon, Cylindrospermopsis).  

ɹ. Oʙʠʣʠʝ ʥʘ ʪʘʢʩʦʥʠʪʝ: 
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ï ʉʪʦʡʥʦʩʪ ʥʘ ɺɻʀ; 

ï ʇʨʦʮʝʥʪ ʥʘ ʙʠʦʦʙʝʤʘ ʥʘ ʮʠʘʥʦʙʘʢʪʝʨʠʠʪʝ ʩʧʨʷʤʦ ʦʙʱʠʷ 

ʙʠʦʦʙʝʤ (% Cyanobacteria); 

ï ʆʪʥʦʩʠʪʝʣʥʦ ʦʙʠʣʠʝ ʥʘ ʦʪʜʝʣʠʪʝ ʚʦʜʦʨʘʩʣʠ (% ʥʘ ʙʠʦʦʙʝʤʘ 

ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʦʪʜʝʣ ʦʪ ʦʙʱʠʷ ʙʠʦʦʙʝʤ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ). 

ɺ. ɹʠʦʤʘʩʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ: 

ï ʆʙʱ ʙʠʦʦʙʝʤ (ʨʝʩʧ. ʙʠʦʤʘʩʘ) ʧʦ Utermºhl (ʚ mm3/l); 

ï Ăʎʲʬʪʝʞò ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ - ʢʘʪʦ ʙʠʦʦʙʝʤ (ʚ mm3/l) ʠ 

ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ Ăʮʲʬʪʝʞʘò (ʦʪ ɯ ʜʦ V ʩʪʝʧʝʥ); 

ï ʍʣʦʨʦʬʠʣ ʘ (ʚ Õg l
-1
) ʧʦ ISO 10260. 

ʇʨʦʟʨʘʯʥʦʩʪ ʧʦ ʉʝʢʢʠ (SD) ʥʝ ʙʠ ʤʦʛʣʘ ʜʘ ʩʝ ʠʟʤʝʨʠ ʧʨʝʜʩʪʘʚʠʪʝʣʥʦ ʧʦʨʘʜʠ 

ʥʠʩʢʦʪʦ ʚʦʜʥʦ ʥʠʚʦ (<1 m ʤʘʢʩ. ʜʲʣʙʦʯʠʥʘ). 

 

ɼʲʥʥʘ ʤʘʢʨʦʙʝʟʛʨʲʙʥʘʯʥʘ ʬʘʫʥʘ  

ʉʲʙʠʨʘʥʝʪʦ ʥʘ ʜʲʥʥʘ ʙʝʟʛʨʲʙʥʘʯʥʘ ʬʘʫʥʘ ʚ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʙʝ ʦʩʲʱʝʩʪʚʝʥʦ 

ʝʜʥʦʢʨʘʪʥʦ ʧʨʝʟ ʧʨʝʟ ʣʷʪʦʪʦ (ʢʨʘʷ ʥʘ ʶʣʠ, ʥʘʯʘʣʦʪʦ ʥʘ ʘʚʛʫʩʪ) ʚ ʇʫʥʢʪ 1 ʠ ʇʫʥʢʪ 2, 

ʢʘʢʪʦ ʠ ʦʪ ʇʫʥʢʪ 16. ʇʨʝʟ 2016 ʛ. ʥʝ ʙʷʭʘ ʩʲʙʠʨʘʥʠʧʨʦʙʠ ʦʪ ʇʫʥʢʪ 3 (ɼʦ ʰʣʶʟ ʥʘ 

ɸʟʤʘʢ ʜʝʨʝ). 

ʄʝʪʦʜʠ ʟʘ ʧʨʦʙʦʥʘʙʠʨʘʥʝ 

ʉʲʙʠʨʘʥʝʪʦ ʥʘ ʜʲʥʥʘ ʙʝʟʛʨʲʙʥʘʯʥʘ ʬʘʫʥʘ ʙʝ ʠʟʚʲʨʰʝʥʦ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ 

ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠʷ ʤʝʪʦʜ ɹɼʉ EN ISO 10870 :2012. ʂʘʯʝʩʪʚʦ ʥʘ ʚʦʜʘʪʘ. ʋʢʘʟʘʥʠʷ ʟʘ 

ʠʟʙʦʨ ʥʘ ʤʝʪʦʜʠ ʠ ʩʧʦʩʦʙʠ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʧʨʦʙʠ ʟʘ ʧʨʠʢʨʝʧʝʥʠ ʤʘʢʨʦʙʝʟʛʨʲʙʥʘʯʥʠ 

ʚ ʧʨʝʩʥʠ ʚʦʜʠ (ISO10870 :2012) - Water quality - Guidelines for the selection of sampling 

methods and devices for benthic macroinvertebrates in fresh waters (ISO 10870:2012).  

ʇʨʦʙʦʥʘʙʠʣʘʥʝʪʦ ʩʣʝʜʚʘʰʝ ʘʜʘʧʪʠʨʘʥʠʷʟʘ ʙʲʣʛʘʨʩʢʠʪʝ ʫʩʣʦʚʠʷ ʚʘʨʠʘʥʪ ʥʘ 

ʦʨʠʛʠʥʘʣʥʠʷ ʤʫʣʪʠʭʘʙʠʪʘʪʝʥ ʤʝʪʦʜ (Cheshmedjievet al., 2011). ʄʝʪʦʜʲʪ ʝ ʥʦʨʤʠʨʘʥ ʚ 

ʙʲʣʛʘʨʩʢʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʚ ʅʘʨʝʜʙʘ ʅ-4/ 14.09.2012 ʛ. ʟʘ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ 

ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʚʦʜʠ, ʩʲʦʪʚʝʪʥʦ ʚ ʇʨʠʣʦʞʝʥʠʝ 6, ɹʠʦʣʦʛʠʯʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʦ, 

ʜʲʥʥʘ ʙʝʟʛʨʲʙʥʘʯʥʘ ʬʘʫʥʘ.   

ɿʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ ʧʨʝʜʩʪʘʚʠʪʝʣʥʦʩʪ ʥʘ ʠʟʚʘʜʢʘʪʘ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʫʯʚʘʥʠʪʝ 

ʧʫʥʢʪʦʚʝ, ʙʝʰʝ ʩʲʙʨʘʥ ʤʘʪʝʨʠʘʣ ʦʪ ʚʩʠʯʢʠ ʧʨʠʩʲʩʪʚʘʱʠ ʤʠʢʨʦʭʘʙʠʪʘʪʠ. 

ʇʨʦʙʦʥʘʙʠʨʘʥʝʪʦ ʙʝ ʦʩʲʱʝʩʪʚʝʥʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ʭʠʜʨʦʙʠʦʣʦʛʠʯʥʦ ʢʝʧʯʝ ʩ ʜʲʣʛʘ ʜʨʲʞʢʘ 



ˢ͍ͭ͊ͤ͊ͫͦͫͦ͟ ͔͔ͪͦ͘ - ˾ ͍͔͊ͪ͊͋ͦͭ͊ͤ͘ ͤ͊ ͔͙ͣͭͦ͒͊͟ ͊͘ ͻ͙͙͎͙͒ͪͦ͋ͦͦ͡;͔ͤ ͙͙͎ͣͦͤͭͦͪͤ | 
2016 

11 

 

(ʨʘʟʤʝʨ ʥʘ ʨʘʤʢʘʪʘ 0.25 ʭ 0.25 m, ʨʘʟʤʝʨ ʥʘ ʦʪʚʦʨʠʪʝ ʥʘ ʤʨʝʞʘʪʘ 500 Õm). ʉ ʮʝʣ 

ʩʲʧʦʩʪʘʚʠʤʦʩʪ ʥʘ ʜʘʥʥʠʪʝ, ʨʝʟʫʣʪʘʪʠʪʝ ʙʷʭʘ ʧʨʝʠʟʯʠʩʣʝʥʠ  ʢʲʤ ʝʜʠʥʠʮʘ ʧʣʦʱ ï 1 ʤ
2
. 

ʅʘ ʤʷʩʪʦ ʙʷʭʘ ʧʦʧʲʣʚʘʥʠ ʧʦʣʝʚʠ ʭʠʜʨʦʙʠʦʣʦʛʠʯʥʠ ʧʨʦʪʦʢʦʣʠ, ʧʨʝʜʩʪʘʚʷʱʠ  

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʠ ʩʧʝʮʠʬʠʢʠʪʝ ʥʘ ʧʫʥʢʪʘ ʟʘ ʧʨʦʙʦʥʘʙʠʨʘʥʝ.  

ʊʝʨʝʥʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʠ ʩʲʭʨʘʥʝʥʠʝʪʦ ʥʘ ʩʲʙʨʘʥʠʪʝ ʙʝʥʪʦʩʦʣʦʛʠʯʥʠ ʧʨʦʙʠ ʙʝ  

ʠʟʚʲʨʰʝʥʦ ʩʧʦʨʝʜ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʩʪʘʥʜʘʨʪʠʪʝ: 

 ɹɼʉ EN ISO 5667-1:2007  ʂʘʯʝʩʪʚʦ ʥʘ ʚʦʜʘʪʘ. ɺʟʝʤʘʥʝ ʥʘ ʧʨʦʙʘ. ʏʘʩʪ 1: 

ʈʲʢʦʚʦʜʩʪʚʦ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠ ʠ ʪʝʭʥʠʢʠ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʧʨʦʙʠ (ISO 5667-

1:2006) - Water quality - Sampling - Part 1: Guidance on the design of sampling programmes 

and sampling techniques (ISO 5667-1:2006).  

 ɹɼʉ EN ISO 5667-3:2012 ʂʘʯʝʩʪʚʦ ʥʘ ʚʦʜʘʪʘ. ɺʟʝʤʘʥʝ ʥʘ ʧʨʦʙʘ. ʏʘʩʪ 3: 

ʈʲʢʦʚʦʜʩʪʚʦ ʟʘ ʢʦʥʩʝʨʚʠʨʘʥʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʚʦʜʥʠʪʝ ʧʨʦʙʠ (ISO 5667-3:2012) Water 

quality - Sampling - Part 3: Preservation and handling of water samples (ISO 5667-3:2012). 

ɹʝʥʪʦʩʦʣʦʛʠʯʥʠʷʪ ʤʘʪʝʨʠʘʣ ʙʝ ʬʠʢʩʠʨʘʥ ʥʘ ʪʝʨʝʥ ʚ 70% ʘʣʢʦʭʦʣʝʥ ʨʘʟʪʚʦʨ.   

ʊʝʨʝʥʥʠʪʝ ʧʨʦʙʦʥʘʙʠʨʘʥʠʷ  ʙʷʭʘ ʩʲʦʙʨʘʟʝʥʠ ʩ ʢʦʥʢʨʝʪʥʠʪʝ ʩʧʝʮʠʬʠʯʥʠ, ʚ ʪ.ʯ. 

ʢʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ, ʩʲʩʪʦʷʥʠʝ ʠ ʜʦʩʪʲʧʥʦʩʪ ʜʦ ʚʦʜʦʝʤʘ, ʢʘʢʪʦ ʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 

ʧʦʩʦʯʝʥʠʪʝ ʪʝʭʥʠʯʝʩʢʠ ʠʟʠʩʢʚʘʥʠʷ ʧʨʠ ʩʪʨʠʢʪʥʦ ʩʲʙʣʶʜʘʚʘʥʝ ʥʘ ʤʝʨʢʠʪʝ ʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪ. 

ʉʧʝʮʠʬʠʢʠ ʥʘ ʧʫʥʢʪʦʚʝʪʝ ʟʘ ʧʨʦʙʦʥʘʙʠʨʘʥʝ ʥʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ 

ʇʨʦʙʦʥʘʙʠʨʘʥʝʪʦ ʥʘ ʇʫʥʢʪ 1 ʙʝ ʠʟʚʲʨʰʝʥʦ ʚ ʨʘʤʢʠʪʝ ʥʘ 10-12 ʤʝʪʨʘ ʥʘʜʣʲʞʝʥ 

ʦʪʢʨʠʪ ʫʯʘʩʪʲʢ, ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʚʲʟʜʫʰʥʘʪʘ ʠ ʚʦʜʥʘ 

(27.6 
0
C)ʪʝʤʧʝʨʘʪʫʨʘ.ʂʦʥʩʪʘʪʠʨʘʥʦ ʙʝ ʚʠʜʠʤʦ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ, ʧʦʨʘʜʠ 

ʦʪʜʨʲʧʚʘʥʝ ʥʘ ʚʦʜʘʪʘ ʥʘ ʦʢʦʣʦ 6-7 m ʥʘʚʲʪʨʝ. ʂʘʢʪʦ ʠ ʧʨʝʟ ʧʨʝʜʭʦʜʥʠʪʝ ʛʦʜʠʥʠ, 

ʧʨʦʫʯʚʘʥʠʷʪ ʧʫʥʢʪ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʰe ʩ ʜʚʘ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʭʘʙʠʪʘʪʘ. ʇʲʨʚʠʷʪ ʝ 

ʦʪʢʨʠʪʘʪʘ ʚʦʜʥʘ ʧʦʚʲʨʭʥʦʩʪ. ɼʲʥʦʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʝ ʩ ʦʪʥʦʩʠʪʝʣʥʦ ʭʦʤʦʛʝʥʝʥ 

ʧʣʲʪʝʥ  ʩʫʙʩʪʨʘʪ, ʜʦʤʠʥʠʨʘʥ ʦʪ ʧʷʩʲʢ, ʣʫʛʘ ʠ ʪʠʥʷ, ʦʪ ʢʦʡʪʦ ʙʷʭʘ ʩʲʙʨʘʥʠ 5 ʙʝʥʪʦʩʥʠ 

ʧʨʦʙʠ. ɺʦʜʘʪʘ ʩʝ ʦʪʣʠʯʘʚʘʰʝ ʩ ʞʲʣʪʝʥʠʢʘʚ ʮʚʷʛ ʠ ʚʠʩʦʢʘ ʤʲʪʥʦʩʪ. ʆʩʪʘʥʘʣʠʪʝ 5 ʤʨʝʞʠ 

ʙʝʥʪʦʩʝʥ ʤʘʪʝʨʠʘʣ ʙʷʭʘ ʩʲʙʨʘʥʠ ʦʪ ʚʪʦʨʠʷʪ ʭʘʙʠʪʘʪ - ʦʙʨʘʩʪʚʘʥʠʷ ʦʪ ʠ ʤʝʞʜʫ 

ʢʨʘʡʙʨʝʞʥʘʪʘ ʚʠʩʰʘ ʚʦʜʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ. ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʷʭʘ ʟʘʤʝʨʝʥʠ ʧʘʨʘʣʝʣʥʦ ʩʲʩ ʩʲʙʠʨʘʥʝʪʦ ʥʘ ʙʝʥʪʦʩʥʠʪʝ ʧʨʦʙʠ ʦʪ ʝʢʩʧʝʨʪ 

ɻʝʦʨʛʠ ɻʶʟʝʣʝʚ. ʂʦʥʩʪʘʪʠʨʘʥʦ ʙʝ, ʯʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʚʲʣʥʦʚʠ ʜʚʠʞʝʥʠʷ, 

ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʧʨʝʜʭʦʜʥʘʪʘ 2015 ʛ., ʠʤʘ ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʩʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʢʠʩʣʦʨʦʜʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ. ɺʦʜʥʘʪʘ ʩʨʝʜʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʰʝ ʩ ʘʣʢʘʣʥʠ ʫʩʣʦʚʠʷ, ʢʘʢʪʦ ʠ ʟʘʚʠʰʝʥʠ 

http://www.bds-bg.org/standard/?national_standard_id=83602
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ʩʪʦʡʥʦʩʪʠ ʥʘʘʤʦʥʠʝʚ, ʥʠʪʨʠʪʝʥ ʘʟʦʪ ʠ ʬʦʩʬʘʪʠ. ʉʣʝʜʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ ʦʪʯʝʪʣʠʚʦ ʧʦ-

ʚʠʩʦʢʘʪʘ ʩʧʨʷʤʦ ʩʲʱʠʷ ʧʝʨʠʦʜ ʥʘ 2015 ʛ. ʩʦʣʝʥʦʩʪ ï ʦʪ 38 ʥʘ 59 ʧʨʦʤʠʣʘ. 

ʅʘ ʧʫʥʢʪ 2 ʥʷʤʘ ʬʦʨʤʠʨʘʥʘ ʣʠʪʦʨʘʣʥʘ ʟʦʥʘ. ɹʝʥʪʦʩʥʘʪʘ ʧʨʦʙʘ ʙʝ ʩʲʙʨʘʥʘ ʦʪ 

ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʩʲʩʝʜʩʪʚʦ ʦʪʢʨʠʪʠ ʚʦʜʥʠ ʙʘʩʝʡʥʠ ʩ ʘʥʜʠʛʠʨʘʥʠ ʙʨʝʛʦʚʝ. ʆʙʩʣʝʜʚʘʥ ʙʝ 

ʨʘʡʦʥ ʩ ʜʲʣʞʠʥʘ ʦʢʦʣʦ 5-7 m. ɺ ʩʲʩʪʘʚʘ ʥʘ ʭʦʤʦʛʝʥʥʠʷ ʧʦ ʩʲʩʪʘʚ ʜʲʥʝʥ ʩʫʙʩʪʨʘʪ 

ʜʦʤʠʥʠʨʘʰʝ ʣʫʛʘ,ʪʠʥʷ ʠ ʩʠʪʝʥ ʧʷʩʲʢ. ʅʘ ʧʫʥʢʪʘ ʣʠʧʩʚʘʰʝ ʟʘʩʝʥʯʝʥʦʩʪ, ʥʘʙʣʶʜʘʚʘʭʘ ʩʝ 

ʘʢʪʠʚʥʠ ʚʲʣʥʦʚʠ ʧʨʦʮʝʩʠ, ʚʦʜʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʙʝ ʩ ʭʘʨʘʢʪʝʨʝʥʘ ʦʮʚʝʪʝʥʦʩʪ ʠ 

ʟʘʧʝʥʚʘʥʝ. ʇʨʦʙʦʥʘʙʠʨʘʥʝʪʦ ʙʝ ʠʟʚʲʨʰʝʥʦ ʧʨʠ ʨʝʛʠʩʪʨʠʨʘʥʠ ʘʣʢʘʣʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ pH, 

ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʦʜʘʪʘ, ʢʠʩʣʦʨʦʜʥʠ ʜʝʬʠʮʠʪʠ (ʜʨʘʩʪʠʯʥʦ ʧʦ-ʥʠʩʢʠ ʩʪʦʡʥʦʩʪʠ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʝʜʭʦʜʥʘʪʘ 2015 ʛ.), ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʦʣʝʥʦʩʪʪʘ ʠ 

ʟʘʚʠʰʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʘʤʦʥʠʝʚ ʘʟʦʪ. 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ, ʟʘ ʧʲʨʚʠ ʧʲʪ ʙʝ ʩʲʙʨʘʥʘ ʙʝʥʪʦʩʥʘ ʧʨʦʙʘ ʦʪ ʧʫʥʢʪ 16, 

ʢʦʡʪʦ ʩʧʦʨʝʜ ʩʧʝʮʠʬʠʢʠʪʝ ʝ ʩʲʯʝʪʘʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʨʝʜʘʪʘ ʤʝʞʜʫ ʧʫʥʢʪ 1 

(ʘʥʜʠʛʠʨʘʥ ʫʯʘʩʪʲʢ) ʠ ʧʫʥʢʪ 2 (ʥʘʣʠʯʠʝ ʥʘ ʦʪʢʨʠʪʘ ʣʠʪʦʨʘʣʥʘ ʟʦʥʘ ʩ ʦʙʨʘʩʪʚʘʥʠʷ ʧʦ 

ʙʨʝʛʘ ʩ Ph. australis). ɹʝʥʪʦʩʥʘʪʘ ʧʨʦʙʘ ʙʝ ʩʲʙʨʘʥʘ ʙʣʠʟʦ ʜʦ ʘʥʜʠʛʠʨʘʥ ʫʯʘʩʪʲʢ, ʩ 

ʭʘʨʘʢʪʝʨʝʥ ʩʫʙʩʪʨʘʪ ʜʦʤʠʥʠʨʘʥ ʦʪ ʪʠʥʝʩʪ ʧʷʩʲʢ ï 60 % ʠ ʧʦʪʦʧʝʥʘ ʚʠʩʰʘ ʨʘʩʪʠʪʝʣʥʦʩʪ 

ï 40%. ʋʩʣʦʚʠʷʪʘ ʥʘ ʚʦʜʥʘʪʘ ʩʨʝʜʘ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʘʣʢʘʣʥʦ pH, ʥʘʡ-

ʚʠʩʦʢʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʝʜʭʦʜʥʠʪʝ ʜʚʘ ʧʫʥʢʪʘ ʩʪʦʡʥʦʩʪʠ ʥʘ ʢʠʩʣʦʨʦʜʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʙʠʦʛʝʥʠ, ʥʘʜʭʚʲʨʣʷʱʠ ʩʪʦʡʥʦʩʪʠʪʝ ʟʘ ʜʦʙʨ̡ ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ. 

ɺʘʞʥʦ ʦʙʩʪʦʷʪʝʣʩʪʚʦ ʝ, ʯʝ ʥʘ ʪʦʟʠ ʧʫʥʢʪ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʧʨʝʜʭʦʜʥʠʪʝ ʜʚʘ, ʝ 

ʨʝʛʠʩʪʨʠʨʘʥʦ ʧʦʚʝʯʝ ʦʪ ʜʚʫʢʨʘʪʥʦ ʥʘʤʘʣʝʥʠʝ ʥʘ ʩʦʣʝʥʦʩʪʪʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʝʜʭʦʜʥʘʪʘ 

2015 ʛ. ʈʝʛʠʩʪʨʠʨʘʥʘʪʘ ʦʪ ʝʢʩʧʝʨʪʘ ʧʦ ʬʠʟʠʢʦʭʠʤʠʷ ɻʝʦʨʛʠ ɻʶʟʝʣʝʚ, ʩʪʦʡʥʦʩʪ ʝ 8.94, 

ʢʦʝʪʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʧʨʦʫʯʚʘʥʠʷ ʧʫʥʢʪ ʢʘʪʦʩʨʝʜʥʦʩʦʣʝʥ ʚʦʜʦʝʤ.  

 

ʄʝʪʦʜʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʧʦ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ. 

ʇʦʨʘʜʠ ʨʘʟʣʠʯʥʘʪʘ ʩʦʣʝʥʦʩʪ ʥʘ ʚʦʜʘʪʘ ʚ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʫʥʢʪʦʚʝ ʩʘ ʧʨʠʣʘʛʘʥʠ 

ʥʘʙʦʨ ʦʪ ʤʝʪʨʠʢʠ, ʢʦʠʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʢʘʪʦ ʩʨʝʜʥʦ ʠ ʩʚʨʲʭʩʦʣʝʥʠ ʚʦʜʠ. ʇʦ ʪʦʟʠ 

ʥʘʯʠʥ, ʟʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʫʥʢʪʦʚʝ ʦʪ ɸʪʘʥʘʩʦʚʩʢʦ 

ʝʟʝʨʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʩʣʝʜʥʠʪʝ ʤʝʪʨʠʢʠ: 

¶ ʆʙʱ ʙʨʦʡ ʪʘʢʩʦʥʠ  

ɿʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʠʷ ʩʪʘʪʫʩ ʯʨʝʟ ʧʦʢʘʟʘʪʝʣʷ Ăʆʙʱ ʙʨʦʡ ʪʘʢʩʦʥʠò ʥʘ 

ʧʨʦʫʯʚʘʥʠʪʝ ʚʦʜʥʠ ʪʝʣʘ  ʩʝ ʠʟʧʦʣʟʚʘ ʩʢʘʣʘ ʟʘ ʩʪʦʷʱʠ ʚʦʜʠ.  
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ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ʧʦʪʝʥʮʠʘʣ 

ʆʙʱ ʙʨʦʡ ʪʘʢʩʦʥʠ ʧʦ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ 

ʆʪʣʠʯʥʦ/ʆʪʣʠʯʝʥ 16+ 

ɼʦʙʨʦ/ʜʦʙʲʨ 11 - 15 

ʋʤʝʨʝʥʦ/ʋʤʝʨʝʥ 6 - 10 

ʃʦʰʦ/ʃʦʰ 2 - 5 

ʄʥʦʛʦ ʣʦʰʦ/ʄʥʦʛʦ ʣʦʰ 0 - 1 

 

¶ ɹʀ, ʘʜʘʧʪʠʨʘʥ ʩ ʢʦʨʝʢʮʠʷ ʟʘ ʙʘʚʥʦʪʝʯʘʱʠ ʚʦʜʠ 

ɺ ʥʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʝ ʠʟʧʦʣʟʚʘʥ ʚʘʨʠʘʥʪʘ ʥʘ ɸʜʘʧʪʠʨʘʥ ɹʠʦʪʠʯʝʥ ʀʥʜʝʢʩ 

(ɹʀ) (ʧʦ Clabby & Bowman,1979; Clabby, 1989), ʧʨʠ ʢʦʡʪʦ ʝ ʧʨʠʣʦʞʝʥʘ  ʢʦʨʝʢʮʠʷ ʟʘ 

ʙʘʚʥʦʪʝʯʘʱʠ ʚʦʜʠ.  

ʇʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ/ʧʦʪʝʥʮʠʘʣ ʩʝ  ʠʟʧʦʣʟʚʘ 

ʨʘʟʨʘʙʦʪʝʥʘʪʘ ʠ ʧʨʝʜʩʪʘʚʝʥʘ ʧʦ-ʜʦʣʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ EQR ʩʢʘʣʘ  

 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ʧʦʪʝʥʮʠʘʣ 
EQR ɹʀ 

ʆʪʣʠʯʥʦ/ʦʪʣʠʯʝʥ 0,8 õ 1.0 4 õ 5 

ɼʦʙʨʦ/ɼʦʙʲʨ 0,7 3.5 

ʋʤʝʨʝʥʦ/ʋʤʝʨʝʥ 0,5 õ 0,6 2.5 õ 3 

ʃʦʰʦ/ʃʦʰ 0,4 2 

ʄʥʦʛʦ ʣʦʰʦ/ʄʥʦʛʦ ʣʦʰ 0,3 õ 0,2 1 õ 2 

 

 

¶ ʀʥʜʝʢʩ ʟʘ ʚʠʜʦʚʦ ʨʘʟʥʦʦʙʨʘʟʠʝ - Shanon-Wiever Diversity index ʠ 

ʩʲʪʦʚʝʪʥʠʪʝ ʤʫ ʛʨʘʥʠʯʥʠ EQR ʩʪʦʡʥʦʩʪʠ, ʜʝʪʝʨʤʠʥʠʨʘʥʠ ʧʦ ʅʘʨʝʜʙʘ ʅ-4 ʦʪ 14.09.2012 

ʛ. ʟʘ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʚʦʜʠ, ʧʦ ʩʠʩʪʝʤʘʪʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ 

ʢʨʘʡʙʨʝʞʥʠ ʤʦʨʩʢʠ ʚʦʜʠ. ʆʮʝʥʢʘʪʘ ʝʩʲʦʙʨʘʟʝʥʘ ʩ ʧʨʝʦʙʣʘʜʘʚʘʱʠʷ ʪʠʧ ʩʫʙʩʪʨʘʪ, ʥʘ 

ʯʠʷʪʦ ʙʘʟʘ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʥʦʨʤʘʪʠʚʥʦ ʨʝʛʣʘʤʝʥʪʠʨʘʥʠ ʩʢʘʣʠ. 

 

¶ AMBI ʠ M-AMBI  
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ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʜʚʘʪʘ ʠʥʜʝʢʩʘ ʩʘ ʠʟʯʠʩʣʝʥʠ ʩ ʧʨʦʛʨʘʤʥʠʷ ʧʨʦʜʫʢʪ ambi_v 5.0 - 

AMBI: AZTI MARINE BIOTIC INDEX (AZTI -Tecnalia, www.azti.es). ʇʨʠ ʢʘʣʢʫʣʘʮʠʷʪʘ 

ʥʘ ʠʥʜʝʢʩʠʪʝ, ʟʘ ʢʦʨʝʢʪʥʦ ʦʪʯʠʪʘʥʝ ʚ ʧʨʦʛʨʘʤʥʠʷ ʧʨʦʜʫʢʪ ʩʘ ʚʲʚʝʜʝʥʠ ʛʨʘʥʠʯʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʥʘ EQR, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʨʘʟʨʘʙʦʪʝʥʘʪʘ ʩʢʘʣʘ ʧʦ ʅʘʨʝʜʙʘ ˉ ʅ-4/ 

14.09.2012ʛ. ʟʘ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ 

ʤʝʪʨʠʢʠ ʝ ʦʧʨʝʜʝʣʝʥʦ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʚʦʜʥʦʪʦ ʪʷʣʦ.  

ʊʫʢ ʩʣʝʜʚʘ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʫʪʦʯʥʝʥʠʝʪʦ, ʯʝ ʥʘ ʪʦʟʠ ʝʪʘʧ ʥʷʤʘ ʥʦʨʤʠʨʘʥʠ ʤʝʪʨʠʢʠ, 

ʙʘʟʠʨʘʥʠ ʥʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʟʘ ʧʨʝʭʦʜʥʠ ʤʦʨʩʢʠ ʚʦʜʠ. ɽʪʦ ʟʘʱʦ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʩʦʣʝʥʦʩʪʪʘ ʥʘ ʚʦʜʘʪʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʫʯʚʘʥ ʧʫʥʢʪ ʙʝ ʜʘʜʝʥʘ ʨʘʟʣʠʯʥʘ ʪʝʞʝʩʪ ʥʘ ʝʜʥʘ 

ʠʣʠ ʜʨʫʛʘ ʤʝʪʨʠʢʘ ʧʨʠ ʬʦʨʤʠʨʘʥʝ ʥʘ ʢʨʘʡʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʠʷ ʩʪʘʪʫʩ. ʇʦ ʪʦʟʠ 

ʥʘʯʠʥ ʥʘ ʧʫʥʢʪ 16 ʥʘʨʝʜ ʩ ʠʥʜʝʢʩʠʪʝ ʟʘ ʢʨʘʡʙʨʝʞʥʠ ʤʦʨʩʢʠ ʚʦʜʠ, ʱʝ ʙʲʜʝ ʚʟʝʪʘ ʧʦʜ 

ʚʥʠʤʘʥʠʝ, ʦʮʝʥʢʘʪʘ ʜʝʬʠʥʠʨʘʥʘ ʧʦ ɹʠʦʪʠʯʥʠʷ ʠʥʜʝʢʩ ʠ ʆʙʱʠʷ ʙʨʦʡ ʪʘʢʩʦʥʠ. ʅʘ 

ʦʩʪʘʥʘʣʠʪʝ ʜʚʘ ʧʫʥʢʪʘ (1 ʠ 2) ʦʧʨʝʜʝʣʷʱʘ ʨʦʣʷ ʱʝ ʠʤʘʪ ʠʥʜʝʢʩʠʪʝ Shanon-Wiever 

Diversity index ,  AMBI ʠ M-AMBI, ʥʦʨʤʠʨʘʥʠ ʟʘ ʢʨʘʡʙʨʝʞʥʠ ʤʦʨʩʢʠ ʚʦʜʠ.  

ʅʘʧʨʘʚʝʥ ʝ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʜʲʥʥʘʪʘ ʙʝʟʛʨʲʙʥʘʯʥʘ 

ʬʘʫʥʘ. ɸʥʘʣʠʟʠʨʘʥʠ ʩʘ ʧʨʦʤʝʥʠʪʝ, ʢʦʠʪʦ ʥʘʩʪʲʧʚʘʪ ʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʥʠʪʝ ʩʲʦʙʱʝʩʪʚʘ 

ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʠʟʤʝʥʝʥʠʷʪʘ, ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʲʚ ʚʦʜʥʘʪʘ ʝʢʦʩʠʩʪʝʤʘ, ʚ ʪʦʚʘ ʯʠʩʣʦ 

ʧʨʝʚʠʰʝʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʙʠʦʛʝʥʠ, ʨʘʟʣʠʯʠʷ ʚ ʩʦʣʝʥʦʩʪʪʘ, ʭʠʜʨʦʤʦʨʬʦʣʦʛʠʯʥʠ 

ʦʩʦʙʝʥʦʩʪʠ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʨʝʜʘʪʘ. ʅʘ ʙʘʟʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ 

ʥʘ ʧʦʢʘʟʘʪʝʣʠʪʝ ʝ ʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʥʘ ʦʙʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʧʦ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ ʥʘ ʚʩʝʢʠ 

ʧʨʦʫʯʚʘʥ ʧʫʥʢʪ.  

 

ʈʠʙʥʘ ʬʘʫʥʘ 

ʇʫʥʢʪʦʚʝʪʝ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʠʭʪʠʦʬʘʫʥʘʪʘ (ʌʠʛ.1) ʙʷʭʘ ʧʨʦʙʦʥʘʙʨʘʥʠ ʧʦ 

ʤʝʪʦʜ, ʧʨʝʜʣʦʞʝʥ ʦʪ ʄʠʭʦʚ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʧʝʨʠʦʜʘ 1999 ï 2000 ʛ., ʢʘʢʪʦ ʠ 

ʫʩʧʝʰʥʦ ʧʨʠʣʦʞʝʥ ʧʨʝʟ 2013-2015 ʛ. 

ʉʲʛʣʘʩʥʦ ʪʦʟʠ ʤʝʪʦʜ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʘʣʢʠ ʣʝʞʘʱʠ ʜʲʥʥʠ ʤʨʝʞʠ (ʨʘʯʠʣʘ) ʩ 

ʜʠʘʤʝʪʲʨ ʥʘ ʦʢʦʪʦ ʧʦ-ʤʘʣʲʢ ʦʪ 3 mm, ʩ ʧʦʢʨʠʚʥʘ ʧʣʦʱ ʦʢʦʣʦ 1 m
2
. ʊʝʟʠ ʤʨʝʞʠ ʩʝ 

ʟʘʣʘʛʘʪ ʩ ʛʘʟʝʥʝ, ʢʘʪʦ ʚʨʝʤʝʪʦ ʟʘ ʝʢʩʧʦʟʠʮʠʷ ʝ ʤʝʞʜʫ 2-10 ʤʠʥʫʪʠ, ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ 

ʦʬʦʨʤʷʪ ʪʨʘʥʩʝʢʪʠ, ʢʘʪʦ ʤʨʝʞʠʪʝ ʩʝ ʟʘʣʘʛʘʪ ʧʨʝʟ 10-15 m. ʉʣʝʜ ʪʦʚʘ ʩʝ ʚʟʠʤʘ 

ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʠʷ ʙʨʦʡ ʨʠʙʠ ʫʣʦʚʝʥʠ ʥʘ ʝʜʠʥʠʮʘ ʧʣʦʱ. 
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ʅʘʡ-ʜʦʙʨʠʷ ʤʦʤʝʥʪ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʦʧʫʣʘʮʠʠʪʝ ʝ ʢʨʘʷ ʥʘ ʣʷʪʦʪʦ: ʘʚʛʫʩʪ - 

ʩʝʧʪʝʤʚʨʠ, ʢʦʛʘʪʦ ʤʣʘʜʠʪʝ ʚʝʯʝ ʩʘ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʝʤʠ ʟʘ ʫʣʘʚʷʥʝ ʠʣʠ ʨʘʥʥʘ ʧʨʦʣʝʪ: 

ʘʧʨʠʣ ï ʤʘʡ, ʧʨʝʜʠ ʜʘ ʝ ʟʘʧʦʯʥʘʣ ʨʘʟʤʥʦʞʠʪʝʣʥʠʷʪ ʩʝʟʦʥ.  

ɿʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʠʣʠ ʧʦʪʝʥʮʠʘʣ ʩ ʨʠʙʥʘ ʬʘʫʥʘ ʚ ʧʨʝʭʦʜʥʠ 

ʚʦʜʠ, ʚʩʝ ʦʱʝ ʥʷʤʘ ʨʘʟʨʘʙʦʪʝʥʠ ʠ ʚʲʚʝʜʝʥʠ ʤʝʪʦʜʠ ʚ ɹʲʣʛʘʨʠʷ. ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ 

ʧʨʝʟ 2013 ʛ. ʙʝ ʨʘʟʨʘʙʦʪʝʥʘ ʩʢʘʣʘ ʟʘ ʦʮʝʥʢʘ ʩʧʝʮʠʘʣʥʦ ʟʘ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʙʘʟʠʨʘʥʘ ʥʘ 

ʜʘʥʥʠʪʝ ʦʪ ʧʨʝʜʭʦʜʥʠʷ ʤʦʥʠʪʦʨʠʥʛ.  

 

ʀʥʪʝʛʨʠʨʘʥʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ 

ɺʦʜʝʱʘ ʨʦʣʷ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʙʱʦʪʦ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ (ʊʘʙʣ. 2) 

ʠʛʨʘʷʪ ʙʠʦʣʦʛʠʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ (ɹɽʂ), ʜʦʢʘʪʦ ʭʠʜʨʦʤʦʨʬʦʣʦʛʠʷʪʘ ʠ 

ʬʠʟʠʢʦʭʠʤʠʷʪʘ ʠʤʘʪ ʧʦʜʢʨʝʧʷʱʦ ʟʥʘʯʝʥʠʝ (ɼɺ 2000/60/ɽʉ, ʅʘʨʝʜʙʘ ˉ1 ʟʘ ʤʦʥʠʪʦʨʠʥʛ 

ʥʘ ʚʦʜʠʪʝ, ʅʘʨʝʜʙʘ ʅ-4).  

ʊʘʙʣ. 2. ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʧʦ ʈɼɺ 2000/60/ɽʉ (ɿɺ, ʅʘʨʝʜʙʘ ˉ 13). 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 
ʎʚʝʪʝʥ ʢʦʜ ʆʧʠʩʘʥʠʝ 

ʦʪʣʠʯʥʦ ʩʠʥ ɹʠʦʣʦʛʠʯʥʦ ʨʝʬʝʨʝʥʪʥʠ (ʥʝʧʦʚʣʠʷʥʠ) ʫʩʣʦʚʠʷ. 

ɼʦʙʨʦ ʟʝʣʝʥ ɽʢʦʩʠʩʪʝʤʘʪʘ ʧʦʢʘʟʚʘ ʩʣʘʙʠ ʠʟʤʝʥʝʥʠʷ ʦʪ 

ʨʝʬʝʨʝʥʪʥʠʪʝ ʫʩʣʦʚʠʷ ʠ ʣʝʩʥʦ ʙʠ ʤʦʛʣʘ ʜʘ ʩʝ 

ʚʲʟʩʪʘʥʦʚʠ. 

ʋʤʝʨʝʥʦ ʞʲʣʪ ʉʨʝʜʥʠ ʧʦ ʩʠʣʘ ʘʥʪʨʦʧʦʛʝʥʥʠ ʚʲʟʜʝʡʩʪʚʠʷ 

(ʟʘʤʲʨʩʷʚʘʥʝ ʠ ʜʨ.) ʚʲʨʭʫ ʝʢʦʩʠʩʪʝʤʘʪʘ. 

ʃʦʰʦ ʦʨʘʥʞʝʚ ɼʝʛʨʘʜʠʨʘʣʘ ʝʢʦʩʠʩʪʝʤʘ, ʧʨʝʜʩʪʘʚʝʥʘ ʦʪ 

ʚʠʜʦʚʦ ʙʝʜʥʠ ʦʨʛʘʥʠʟʤʦʚʠ ʩʲʦʙʱʝʩʪʚʘ. 

ʄʥʦʛʦ ʣʦʰʦ ʯʝʨʚʝʥ ʅʘʧʲʣʥʦ ʜʝʛʨʘʜʠʨʘʣʘ ʝʢʦʩʠʩʪʝʤʘ.  

 

3.2. ʇʫʥʢʪʦʚʝ ʟʘ ʤʦʥʠʪʦʨʠʥʛ 

ɽʢʠʧʲʪ ʦʪ ʝʢʩʧʝʨʪʠ ʟʘʝʜʥʦ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʧʨʦʝʢʪ Ăʉʦʣʪʘ ʥʘ ʞʠʚʦʪʘñ, ʧʨʝʟ 

2013 ʛ. ʠʟʙʨʘ 4 ʧʫʥʢʪʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ (ʢʘʢʪʦ ʠ 

ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ). ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʠʙʥʘʪʘ ʬʘʫʥʘ ʬʠʟʠʢʦʭʠʤʠʯʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʙʷʭʘ ʧʨʦʙʦʥʘʙʨʘʥʠ ʠ ʥʷʢʦʣʢʦ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʫʥʢʪʘ, ʚʲʚ ʚʨʲʟʢʘ ʩ ʪʷʭʥʘʪʘ 

ʩʧʝʮʠʬʠʢʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦ-ʛʦʣʷʤʘ ʧʣʦʱ ʟʘ ʠʟʩʣʝʜʚʘʥʝ.  

ʊʨʠ ʦʪ ʧʫʥʢʪʦʚʝʪʝ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʩʘʤʘʪʘ ʣʘʛʫʥʘ, ʘ ʯʝʪʚʲʨʪʠʷʪ ʝ ʧʨʠ ʚʣʠʚʘʥʝʪʦ 

ʥʘ ʨʝʢʘ ɸʟʤʘʢʘ, ʢʦʷʪʦ ʝʜʠʥʩʪʚʝʥʘ ʦʪ ʚʣʠʚʘʱʠʪʝ ʩʝ ʨʝʢʠ ʝ ʩ ʧʦʩʪʦʷʥʝʥ ʦʪʪʦʢ ʠ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʘʡ-ʟʥʘʯʠʤʠ ̫ʧʨʠʪʦʢ ʥʘ ʩʣʘʜʢʘ ʚʦʜʘ (ʌʠʛ. 1). ʉʲʱʦ ʪʘʢʘ ʫʩʪʠʝʪʦ ʥʘ 

ʨʝʢʘʪʘ ʩ ʢʦʜ BG2SE00061MS0029 ʝ ʦʙʝʢʪ ʥʘ ʤʦʥʠʪʦʨʠʥʛ ʦʪ ɹɼʏʈ.  
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ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʧʨʝʧʦʨʲʢʘ ʦʪ ɼʦʢʣʘʜʘ ʦʪ 2013 ʛ., ʇʫʥʢʪ ˉ2 ʦʪʧʘʜʥʘ ʦʪ 

ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʧʝʨʠʦʜʘ 2014-2018 ʛ., ʪʲʡ ʢʘʪʦ ʝ ʤʥʦʛʦ ʙʣʠʟʦ ʜʦ ʇʫʥʢʪ 1, ʢʘʪʦ 

ʫʩʧʦʨʝʜʥʦ ʩʝ ʫʚʝʣʠʯʠ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʨʦʙʦʥʘʙʠʨʘʥʝ. ʊʘʟʠ ʧʨʝʧʦʨʲʢʘ ʙʝ ʪʷʩʥʦ ʦʙʚʲʨʟʘʥʘ 

ʩ ʌʇ , ʪʲʡ ʢʘʪʦ ʪʦʟʠ ɹɽʂ ʝ ʥʘʡ-ʜʠʥʘʤʠʯʝʥ ʠ ʧʦʢʘʟʚʘ ʩʭʦʜʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʇʫʥʢʪ 1 ʠ 2.  

ʇʫʥʢʪʦʚʝʪʝ ʩʘ, ʢʘʢʪʦ ʩʣʝʜʚʘ:  

ʇʫʥʢʪ 1. ɺ ʉʝʚʝʨʝʥ ʩʦʣʥʠʢ (ɹʘʩʝʡʥ ʊʦʣʙʫʭʠʥ, ʩʝʚʝʨʥʘ ʯʘʩʪ), ʥʘ 1100 m 

ʦʪʩʪʦʷʥʠʝ ʦʪ ʙʘʨʠʝʨʘʪʘ ʥʘ ʧʲʪʷ (N 42
ʦ
34'16,4''; E 27

o
28'04,4'').  

ʇʫʥʢʪ 2. ɺ ʖʞʝʥ ʩʦʣʥʠʢ, ʩʨʝʱʫ ʫʢʨʠʪʠʝ ʥʘ ʈʀʆʉɺ (42
o
31'42,4''; E 27

o
28'24,1'').  

ʇʫʥʢʪ 3. ɼʦ ʰʣʶʟ ʥʘ ɸʟʤʘʢ ʜʝʨʝ, ʧʦʩʦʢʘ ʩ. ʈʫʜʥʠʢ (N 42
o
34'44,9''; E 27

o
29'38,0'').  

 

ɺ ʜʦʧʲʣʥʝʥʠʝ ʧʨʝʟ 2016 ʛ. ʥʘ ʤʦʥʠʪʦʨʠʥʛ ʙʝʰʝ ʧʦʜʣʦʞʝʥ ʠ ʇʫʥʢʪ ˉ16, ʪʲʡ ʢʘʪʦ 

ʧʨʝʟ 2015 ʛ. ʪʘʤ ʙʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʧʦʧʫʣʘʮʠʷ ʥʘ Ruppia maritima.  

 

 

  



 

ʌʠʛ. 1. ʈʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʠʟʙʨʘʥʠʪʝ ʦʩʥʦʚʥʠ ʧʫʥʢʪʦʚʝ ʟʘ ʤʦʥʠʪʦʨʠʥʛ. ɺ: ʧʫʥʢʪʦʚʝ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʠʭʪʠʦʬʘʫʥʘʪʘ.   



 

4. ʈʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛ  

4.1. ʆʩʥʦʚʥʠ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ (ʇʨʠʣʦʞʝʥʠʝ 1)  

 

ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʦʩʥʦʚʥʠ ʬʠʟʠʢʦʤʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʧʝʨʠʦʜʘ 

2013-2016 ʛ. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʊʘʙʣ. 3.  

ʂʘʢʪʦ ʠ ʚ ʧʨʝʜʭʦʜʥʠʪʝ ʪʨʠ ʛʦʜʠʥʠ, ʉʝʚʝʨʝʥ ʩʦʣʥʠʢ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʘʣʢʘʣʥʦ 

ʨʅ ʧʨʠ ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ 9,1 ʧʨʝʟ 2016 ʛ. ʍʘʨʘʢʪʝʨʥʘ ʝ ʩʫʧʝʨʩʘʪʫʨʘʮʠʷ ʧʨʝʟ 

ʚʝʛʝʪʘʮʠʦʥʥʠʷ ʩʝʟʦʥ. ʉʦʣʝʥʦʩʪʪʘ ʝ ʥʘʡ-ʚʠʩʦʢʘ ʚ ʪʘʟʠ ʯʘʩʪ ʥʘ ʣʘʛʫʥʘʪʘ ʢʘʪʦ ʧʨʝʟ 2016 ʛ. 

ʩʨʝʜʥʘʪʘ ʝ 40ă, ʧʨʠ ʤʘʢʩʠʤʫʤ ʦʪ 59ă. 

ɸʤʦʥʠʝʚʠʷʪ ʘʟʦʪ ʪʨʘʜʠʮʠʦʥʥʦ ʝ ʩ ʚʠʩʦʢʠ ʥʠʚʘ ʥʘʜ 1,5 mg L
-1

. 

ʌʦʩʬʘʪʠʪʝ ʚʩʝ ʦʱʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʚʲʚ ʚʦʜʥʠʪʝ ʧʨʦʙʠ, ʥʦ ʚ ʧʦʥʠʞʝʥʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʨʷʤʦ 2013-2014 ʛ. 

 

ʀ ʟʘ ʧʫʥʢʪʘ, ʨʘʟʧʦʣʦʞʝʥ ʚ ʖʞʝʥ ʩʦʣʥʠʢ ʩʘ ʭʘʨʘʢʪʝʨʥʠ ʟʘʚʠʰʝʥʠ ʥʠʚʘ ʥʘ ʨʅ ʠ 

ʩʫʧʝʨʩʘʪʫʨʘʮʠʷ ʧʨʝʟ ʣʝʪʥʠʷ ʩʝʟʦʥ. ʉʨʝʜʥʘʪʘ ʩʦʣʝʥʦʩʪ ʝ ʦʢʦʣʦ 20ă ʧʨʝʟ ʛʦʜʠʥʠʪʝ. 

ɸʤʦʥʠʝʚʠʷʪ ʘʟʦʪ ʝ ʚʠʩʦʢ ʪʨʘʜʠʮʠʦʥʥʦ ʠ ʧʨʝʟ 2016 ʛ. ʝ ʨʝʛʠʩʪʨʠʨʘʥ ʤʘʢʩʠʤʫʤ ʦʪ 1,43 

mg L
-1

. 

 

ɺ ʧʫʥʢʪ ˉ3, ʧʨʠ ʨ. ɸʟʤʘʢʘ, ʨʅ ʝ ʧʦ-ʩʣʘʙʦ ʘʣʢʘʣʥʦ. ʉʦʣʝʥʦʩʪʪʘ ʠ ʧʨʝʟ ʯʝʪʠʨʠʪʝ 

ʛʦʜʠʥʠ ʝ ʦʢʦʣʦ 0,8ă. ɺ ʪʦʟʠ ʧʫʥʢʪ ʬʦʩʬʘʪʠʪʝ ʩʘ ʩʲʩ ʟʘʚʠʰʝʥʠ ʥʠʚʘ, ʥʦ ʢʘʢʪʦ ʠ ʧʨʠ 

ʇʫʥʢʪ 1, ʩʝ ʦʪʯʠʪʘ ʧʦʥʠʞʝʥʠʝ ʧʨʝʟ ʧʝʨʠʦʜʘ 2015-2016 ʛ.  

 

ɺ ʇʫʥʢʪ ˉ16, ʜʘʥʥʠʪʝ ʟʘ 2016 ʛ. ʠʣʶʩʪʨʠʨʘʪ ʭʘʨʘʢʪʝʨʥʦʪʦ ʟʘ ʉʝʚʝʨʝʥ ʩʦʣʥʠʢ 

ʨʅ ʠ ʩʫʧʝʨʩʘʪʫʨʘʮʠʷ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʇʫʥʢʪ 1 ʦʙʘʯʝ, ʪʫʢ ʩʦʣʝʥʦʩʪʪʘ ʝ ʦʢʦʣʦ 10ă ʠ ʥʠʚʘʪʘ 

ʥʘ ʙʠʦʛʝʥʠ ʩʘ ʫʤʝʨʝʥʠ. 
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ʊʘʙʣ. 3. ʄʠʥʠʤʘʣʥʠ, ʤʘʢʩʠʤʘʣʥʠ ʠ ʩʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʬʠʟʠʢʦʭʠʤʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʦʩʥʦʚʥʠʪʝ 3 ʧʫʥʢʪʘ ʥʘ ʥʘʙʣʶʜʝʥʠʝ (ʩʲʛʣ. 

ʌʠʛ. 1) ʧʣʶʩ ʜʦʧʲʣʥʠʪʝʣʥʠʷ ʧʫʥʢʪ ˉ16 ʟʘ ʧʝʨʠʦʜʘ 2013-2016 ʛ.  

ʇʫʥʢʪ ˉ1 2013 2014 2015 2016 

ʧʦʢʘʟʘʪʝʣ ʤʠʥ ʤʘʢʩ ʩʨʝʜʥʦ ʤʠʥ ʤʘʢʩ ʩʨʝʜʥʦ ʤʠʥ ʤʘʢʩ ʩʨʝʜʥʦ ʤʠʥ ʤʘʢʩ ʩʨʝʜʥʦ 

ʊ 
o
C 17.2 25.1 21.1 7.8 29.3 19.18 10.0 29.8 19.6 18.6 27.6 24.1 

ʨʅ 8.36 8.7 8.6 8.4 9.4 8.8 8.4 8.9 8.6 8.6 9.5 9.1 

ʈʘʟʪʚʦʨʝʥ ʆ2 (mg L
-1
) 7.5 15.4 11.1 10.0 14.9 11.9 8.1 14.8 10.5 6.4 19.7 12.1 

ʅʘʩʠʪʝʥʦʩʪ ʩ ʆ2 (%)  89.6 158.9 124.8 116.1 147.2 127.6 97.3 129.0 109.8 79.9 >200 97.9 

ʉ (mS cm
-1
) 45.9 78.3 65.3 60.9 71.7 66.1 11.4 60.3 31.6 41300 83100 58960 

ʉʦʣʝʥʦʩʪ ă 30.1 54.3 43.6 39.9 49.3 44.5 6.3 40.2 19.8 26.1 59 40 

NïNO2 (mg L
-1
) 0.11 0.21 0.15 0.11 0.61 0.26 0.08 0.17 0.12 0.12 0.18 0.14 

NïNO3 (mg L
-1
) ᾽ 0.2 <0.1 0.78 n.a. <0.1 0.21 n.a. <0.2  n.a. 

NïNH4 (mg L
-1
) 0.13 ι 1.5 n.a. 0.14 >1.5 n.a. 0.05 0.74 0.33 0.14 >1.5 n.a. 

P-ʈʆ4 (mg L
-1
) 0.60 4.5 1.97 0.74 1.8 1.3 0.15 0.85 0.43 0.27 0.69 0.48 

P2O5 (mg L
-1
)    0.97 1.75 1.37 0.34 1.94 1.08 0.61 2.16 1.3 

ʆʙʱ ʈ (mg L
-1
)           >1.1  

ʆʙʱ N (mg L
-1
)          <0.5 

ʇʫʥʢʪ 2 2013 2014 2015 2016 

ʧʦʢʘʟʘʪʝʣ ʤʠʥ ʤʘʢʩ ʩʨʝʜʥʦ ʤʠʥ ʤʘʢʩ ʩʨʝʜʥʦ ʤʠʥ ʤʘʢʩ ʩʨʝʜʥʦ ʤʠʥ ʤʘʢʩ ʩʨʝʜʥʦ 

ʊ 
o
C 19.7 28 22.9 9.1 31 20.4 10.1 29.8 18.9 12.7 29.6 23.8 

ʨʅ 8.3 8.8 8.5 8.5 8.7 8.6 8.3 8.7 8.5 8.5 9.7 8.8 

ʈʘʟʪʚʦʨʝʥ ʆ2 (mg L
-1
) 8.4 15.7 11.5 4.3 13.1 8.9 5.9 9.9 8.1 5.2 12.9 7.7 

ʅʘʩʠʪʝʥʦʩʪ ʩ ʆ2 (%)  
112.2 172.5 133.1 50.9 176.5 103.8 59 100.3 86.7 

64.4 123 90.2 

ʉ (mS cm
-1
) 37.9 40.4 38.9 29.1 36.3 32.1 9.9 52 26 23000 58100 37217 

ʉʦʣʝʥʦʩʪ ă 23.9 30.1 26.3 17.5 23 19.9 5.7 33.7 16.6 13.6 38.9 24.2 

NïNO2 (mg L
-1
) 0.041 0.057 0.048 0.03 0.07 0.048 0.043 0.128 0.064 0.068 0.14 0.11 
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NïNO3 (mg L
-1
) <0.1 <0.1 <0.1 10.9 n.a. <0.2  n.a. 

NïNH4 (mg L
-1
) ᾽0.02 0.07 n.a. ᾽ 0.2  0.11 n.a. 0.06 0.13 0.088 0.11 1.43 0.94 

P-ʈʆ4 (mg L
-1
) 0.12 1.54 0.957 0.11 1.08 0.552 <0.05 0.09 n.a. <0.05 0.1 n.a. 

P2O5 (mg L
-1
)    <0.11         0.98           n.a. <0.11 0.18 n.a. <0.11 0.23 n.a. 

ʆʙʱ ʈ (mg L
-1
)                       0.062   

ʆʙʱ N (mg L
-1
)     <0.5  

ʇʫʥʢʪ 3 2013 2014 2015 2016 

ʧʦʢʘʟʘʪʝʣ ʤʠʥ ʤʘʢʩ ʩʨʝʜʥʦ ʤʠʥ ʤʘʢʩ ʩʨʝʜʥʦ ʤʠʥ ʤʘʢʩ ʩʨʝʜʥʦ ʤʠʥ ʤʘʢʩ ʩʨʝʜʥʦ 

ʊ 
o
C 16.2 25.4 20.8 12.2 23.4 20.4 9.7 28.7 16.9 9.2 26.9 19.6 

ʨʅ 7.9 8.6 8.2 7.8 8.2 8.0 7.5 8.0 7.8 7.9 8.7 8.3 

ʈʘʟʪʚʦʨʝʥ ʆ2 (mg L
-1
) 6.4 14.9 10.6 5.7 9.8 7.1 5.0 7.6 6.5 4.2 11.9 7.8 

ʅʘʩʠʪʝʥʦʩʪ ʩ ʆ2 (%)  76.1 142.1 109.1 64.0 92.1 74.8 46.3 80.9 65.9 52.2 103 77.9 

ʉ (mS cm
-1
) 1.2 1.8 1.5 1.3 2.4 1.6 1.0 1.4 1.2 1013 2670 1671 

ʉʦʣʝʥʦʩʪ ă 0.60 0.90 0.75 0.60 1.2 0.78 0.40 0.60 0.50 0.5 1.3 0.8 

NïNO2 (mg L
-1
) 0.04 0.06 0.05 0.03 0.04 0.04 0.04 0.05 0.05 0.042 0.046 0.044 

NïNO3 (mg L
-1
) <0.1 <0.1 <0.1 <0.2   

NïNH4 (mg L
-1
) 0.02 0.08 0.05 <0.02 0.02 n.a. ᾽0.02 0.32 n.a. <0.09 0.12 n.a. 

P-ʈʆ4 (mg L
-1
) 0.92 2.2 1.6 1.3 5.4 3.3 0.13 0.79 0.54 0.46 1.35 0.86 

P2O5 (mg L
-1
)    0.94 5.41 2.6 0.3 1.75 1.25 1.05 3.1 1.9 

ʆʙʱ ʈ (mg L
-1
)           >1.141  

ʆʙʱ N (mg L
-1
)          <0.5 

ʇʫʥʢʪ 16 Ruppia    2016 

ʧʦʢʘʟʘʪʝʣ          ʤʠʥ ʤʘʢʩ ʩʨʝʜʥʦ 

ʊ 
o
C          20.3 26.2 24.7 

ʨʅ          8.8 9.23 9.0 

ʈʘʟʪʚʦʨʝʥ ʆ2 (mg L
-1
)          8.8 15.6 12.5 

ʅʘʩʠʪʝʥʦʩʪ ʩ ʆ2 (%)           
101.2 199.7 149.9 

ʉ (mS cm
-1
)          14100 29800 20202 

ʉʦʣʝʥʦʩʪ ă          8.0 18.5 10.2 
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NïNO2 (mg L
-1
)          0.048 0.127 0.074 

NïNO3 (mg L
-1
)      <0.2  n.a. 

NïNH4 (mg L
-1
)          0.18 0.27 0.23 

P-ʈʆ4 (mg L
-1
)          0.2 0.35 0.29 

P2O5 (mg L
-1
)          0.44 0.8 0.67 
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4.2. ʌʠʪʦʧʣʘʥʢʪʦʥ (ʇʨʠʣʦʞʝʥʠʝ 2-1; 2-2; 2-3) 

 

ʌʠʪʦʧʣʘʥʢʪʦʥ ʚ ʇʫʥʢʪ 1 

ɸʥʘʣʦʛʠʯʥʦ ʥʘ ʧʨʝʜʭʦʜʥʠʪʝ ʪʨʠ ʛʦʜʠʥʠ, ʧʨʝʟ 2016 ʛ. ʙʨʦʷʪ ʥʘ ʫʩʪʘʥʦʚʝʥʠʪʝ 

ʚʠʜʦʚʝ ʝ ʤʘʣʲʢ (13, 14), ʠ ʪʝ ʙʷʭʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʦʩʥʦʚʥʦ ʚ ʪʨʠ ʪʘʢʩʦʥʦʤʠʯʥʠ ʛʨʫʧʠ 

ʉʠʥʴʦʟʝʣʝʥʠ, ɿʝʣʝʥʠ ʠ ʂʨʝʤʲʯʥʠ ʚʦʜʦʨʘʩʣʠ (ʇʨʠʣʦʞʝʥʠʝ 2-1). ʇʨʝʟ ʮʝʣʠʷ ʣʝʪʝʥ ʩʝʟʦʥ 

ʦʙʣʠʢʲʪ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʩʝ ʦʧʨʝʜʝʣʷʰʝ ʦʪ ʧʠʢʦʧʣʘʥʢʪʦʥʥʠ ʚʠʜʦʚʝ. ʇʦ 

ʤʦʨʬʦʣʦʛʠʯʥʠ ʙʝʣʝʟʠ ʝ ʚʝʨʦʷʪʥʘ ʪʷʭʥʘʪʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪ ʢʲʤ ʥʷʢʦʣʢʦ ʚʠʜʘ 

ʧʨʦʢʘʨʠʦʪʥʠ ʮʠʘʥʦʙʘʢʪʝʨʠʠ, ʩ ʨʘʟʤʝʨʠ 1-2 Õm: Prochlorococcus, Cyanobium, 

Synechocystis, Synechococcus ʠ ʝʫʢʘʨʠʦʪʥʠ ʚʦʜʦʨʘʩʣʠ ʩ ʨʘʟʤʝʨʠ 2õ3 Õm. Eʫʢʘʨʠʦʪʥʠʷʪ 

ʧʠʢʦʧʣʘʥʢʪʦʥ ʠʟʛʣʝʞʜʘ ʩʭʦʜeʥ ʩ ʚʠʜʦʚʝ ʦʪ ʨʦʜ Nannochloropsis (Eustigmatophyceae) ʠ 

ʟʝʣʝʥʦʪʦ ʚʦʜʦʨʘʩʣʦ Chloroparva. ɿʘ ʩʠʛʫʨʥʘ ʪʘʢʩʦʥʦʤʠʯʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʩʲʯʝʪʘʚʘʥʝ ʥʘ ʤʦʨʬʦʣʦʛʠʯʥʠʪʝ ʙʝʣʝʟʠ ʩ PCR-ʙʘʟʠʨʘʥʠ ʤʦʣʝʢʫʣʷʨʥʠ 

ʪʝʭʥʠʢʠ, ʢʘʪʦ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ 16S rDNA ʠ 18S rRNA (Sʦmogyl ʝt al,, 2011, Fawrey et al., 

2015). ʆʩʚʝʥ ʧʠʢʦʧʣʘʥʢʪʦʥʥʠʪʝ ʚʠʜʦʚʝ, ʧʨʝʟ ʮʝʣʠʷ ʣʝʪʝʥ ʧʝʨʠʦʜ ʩʝ ʨʘʟʚʠʚʘʭʘ 

ʢʨʝʤʲʯʥʠʪʝ Cocconeis placentula, Nitzschia closterium, N. punctata var. minutissima ʠ 

Achnanthes sp. 

 

 

  
ʌʠʛ. 2. ʎʲʬʪʝʞ ʥʘ ʚʦʜʘʪʘ ʚ ʧʫʥʢʪ 1: ɸ. ʆʙʱ ʠʟʛʣʝʜ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʥʠʪʝ ʧʨʦʙʠ (ʤ. 

ʶʣʠ); B. ʄʠʢʨʦʩʢʦʧʩʢʠ ʠʟʛʣʝʜ - ʬʦʪʦʘʚʪʦʪʨʦʬʝʥ ʧʠʢʦʧʣʘʥʢʪʦʥ ʚ ʧʫʥʢʪ 1 (ʤ. ʶʣʠ).  

 

ʆʪʥʦʩʥʦ ʢʦʣʠʯʝʩʪʚʝʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʇʫʥʢʪ 1, ʧʨʝʟ 2016 ʛ. 

ʨʝʛʠʩʪʨʠʨʘʭʤʝ ʥʘʡ-ʚʠʩʦʢʠʪʝ ʟʘ 4-ʛʦʜʠʰʥʠʷ ʧʝʨʠʦʜ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʩʨʝʜʥʦ ʩʝʟʦʥʥʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʙʠʦʤʘʩʘʪʘ - 62.1 mm3.l-1 (ʇʨʠʣʦʞʝʥʠʝ 2-2). ʊʝ ʩʝ ʜʲʣʞʘʪ ʥʘ ʠʥʪʝʥʟʠʚʥʠ 
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ʮʲʬʪʝʞʠ ʥʘ ʧʠʢʦʧʣʘʥʢʪʦʥʘ (ʌʠʛ. 2), ʢʦʠʪʦ ʢʦʥʩʪʘʪʠʨʘʭʤʝ ʦʱʝ ʧʨʝʟ ʶʥʠ ʠ ʜʦʩʪʠʛʥʘʭʘ 

ʧʠʢ ʧʨʝʟ ʶʣʠ, ʧʨʠ ʤʥʦʛʦ ʚʠʩʦʢʘ ʩʦʣʝʥʦʩʪ ʦʪ 59ă (ʙʠʦʦʙʝʤ ʩʲʦʪʚʝʪʥʦ 62.2 mm3.l-1 ʠ 

121.73 mm3.l-1). ʇʠʢʦʧʣʘʥʢʪʦʥʥʠʪʝ ʚʠʜʦʚʝ ʢʦʥʮʝʥʪʨʠʨʘʭʘ ʥʘʜ 86% ʦʪ ʙʠʦʤʘʩʘʪʘ ʧʨʝʟ 

ʥʁʠ ʠ ʥʘʜ 99% ʧʨʝʟ ʶʣʠ. ʇʨʠ ʧʦʜʦʙʥʠ ʮʲʬʪʝʞʠ ʚ ʝʫʪʨʦʬʥʠ ʧʣʠʪʢʠ ʝʟʝʨʘ ʩ ʚʠʩʦʢʘ 

ʩʦʣʝʥʦʩʪ ʠ ʤʲʪʥʦʩʪ, ʬʦʪʦʘʚʪʦʪʨʦʬʥʠʷ ʧʠʢʦʧʣʘʥʢʪʦʥ ʤʦʞʝ ʜʘ ʜʦʩʪʠʛʥʝ ʠʟʢʣʶʯʠʪʝʣʥʦ 

ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʙʠʣʠʝ (106 ʜʦ 108 ʢʣ.ml-1) ʠ ʜʷʣ ʚ ʦʙʱʘʪʘ ʙʠʦʤʘʩʘ 90-100% 

(Felfºldi et al., 2009, Cariĺ et al., 2011, Borics et al., 2012). ʉʯʠʪʘʤʝ, ʯʝ ʬʘʢʪʦʨʲʪ, ʢʦʡʪʦ 

ʧʨʝʜʠʟʚʠʢʘ ʠʥʪʝʥʟʠʚʥʠʷ ʮʲʬʪʝʞ ʝ ʧʦʚʠʰʝʥʘʪʘ ʩʦʣʝʥʦʩʪ ʧʨʝʟ 2016 ʛ. (ʩʨ. 40ă), ʚ 

ʩʲʯʝʪʘʥʠʝ  ʩ ʧʦ-ʚʠʩʦʢʘʪʘ ʩʨʝʜʥʘ ʪʝʤʧʝʨʘʪʫʨʘ - 24.1Áʉ (ʤʘʨʪ-ʩʝʧʪʝʤʚʨʠ). ɿʘ ʩʨʘʚʥʝʥʠʝ 

ʧʨʝʟ 2015 ʛ., ʢʦʛʘʪʦ ʥʝ ʙʷʭʘ ʥʘʙʣʶʜʘʚʘʥʠ ʧʦʜʦʙʥʠ ʮʲʬʪʝʞʠ ʩʦʣʝʥʦʩʪʪʘ ʝ ʜʚʘ ʧʲʪʠ ʧʦ-

ʥʠʩʢʘ (19.8ă), ʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʝ ʩ 4.5 Áʉ ʧʦ-ʥʠʩʢʘ (ʤʘʨʪ-ʩʝʧʪʝʤʚʨʠ - 19.6Áʉ). 

ʀʥʪʝʥʟʠʚʥʠʷʪ ʮʲʬʪʝʞ ʧʨʝʟ ʶʣʠ ʩʝ ʩʲʧʨʦʚʦʞʜʘ ʩ ʘʣʢʘʣʠʟʠʨʘʥʝ ʥʘ ʚʦʜʘʪʘ ʜʦ pH=9.5.  

 

ʌʠʪʦʧʣʘʥʢʪʦʥ ʚ ʇʫʥʢʪ 2  

ɸʥʘʣʦʛʠʯʥʦ ʥʘ ʧʨʝʜʭʦʜʥʠʪʝ ʪʨʠ ʛʦʜʠʥʠ, ʚ ʧʫʥʢʪ 2 ʠ ʧʨʝʟ 2016 ʛ. ʙʨʦʷʪ ʥʘ 

ʚʠʜʦʚʝʪʝ ʝ ʤʘʣʲʢ ʠ ʚʘʨʠʨʘ ʦʪ 9 ʜʦ 15 ʚʠʜʘ (ʇʨʠʣʦʞʝʥʠʝ 2-1). ʉ ʥʘʡ-ʤʥʦʛʦ ʚʠʜʦʚʝ (ʥʘʜ 

50%) ʧʨʝʟ ʮʝʣʠʷ ʣʝʪʝʥ ʩʝʟʦʥ ʙʷʭʘ ʂʨʝʤʲʯʥʠʪʝ ʚʦʜʦʨʘʩʣʠ. ɺʲʚ ʚʠʜʦʚʦʪʦ ʙʦʛʘʪʩʪʚʦ 

ʫʯʘʩʪʚʘʭʘ ʦʱʝ ʩ ʧʦʯʪʠ ʝʜʥʘʢʚʦ ʧʨʠʩʲʩʪʚʠʝ ʎʠʘʥʦʙʘʢʪʝʨʠʠ, ɿʝʣʝʥʠ, ɽʫʛʣʝʥʦʚʠ, 

ʂʨʠʧʪʦʬʠʪʦʚʠ ʚʦʜʦʨʘʩʣʠ ʠ ɼʠʥʦʬʣʘʛʝʣʘʪʠ. ʂʲʤ ʝʩʝʥʪʘ ʩʝ ʫʚʝʣʠʯʠ ʜʝʣʘ ʥʘ 

ʎʠʘʥʦʙʘʢʪʝʨʠʠʪʝ (ʧʠʢʦʧʣʘʥʢʪʦʥʥʠ ʚʠʜʦʚʝ). ɺʠʜʦʚʠʷʪ ʩʲʩʪʘʚ ʧʨʝʟ 2016 ʛ. ʙʝʰʝ ʩʭʦʜʝʥ 

ʩ ʧʨʝʜʭʦʜʥʠʪʝ ʛʦʜʠʥʠ, ʩ ʪʠʧʠʯʥʠ ʤʝʟʦʭʘʣʠʥʥʠ ʚʠʜʦʚʝ ʢʘʪʦ Pyramimonas nanella, 

Nitzschia closterium, N. reversa, N. punctata var. minutissima ʠ Eutreptia glogulifera. 

ʍʘʨʘʢʪʝʨʥʘ ʦʩʦʙʝʥʦʩʪ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʥʠʪʝ ʧʨʦʙʠ, ʢʦʷʪʦ ʟʘʪʨʫʜʥʷʚʘʰʝ ʦʙʨʘʙʦʪʢʘʪʘ ʠʤ 

ʙʝʰʝ ʥʘʣʠʯʠʝʪʦ ʥʘ ʤʥʦʛʦ ʪʠʥʝʩʪʠ ʯʘʩʪʠʮʠ, ʧʦʨʘʜʠ ʤʘʣʢʘʪʘ ʜʲʣʙʦʯʠʥʘ ʚ ʧʫʥʢʪ 3 (20-30 

ʩʤ).  

ʇʨʝʟ 2016 ʛ. ʢʦʥʩʪʘʪʠʨʘʭʤʝ ʦʪʥʦʩʠʪʝʣʥʦ ʩʣʘʙʦ ʢʦʣʠʯʝʩʪʚʝʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʬʠʪʦʧʣʘʢʪʦʥʘ, ʩʭʦʜʥʦ ʩ 2015 ʛ. (ʩʨ. ʙʠʦʦʙʝʤ ʩʲʦʪʚʝʪʥʦ 1.8 mm3.l-1 ʠ 1.3 mm3.l-1). 

ʍʘʨʘʢʪʝʨʥʠʪʝ ʟʘ 2013 ʠ 2014 ʛ. ʠʥʪʝʥʟʠʚʥʠ ʮʲʬʪʝʞʠ ʦʪ ɼʠʥʦʬʣʘʛʝʣʘʪʥʦʪʦ ʚʦʜʦʨʘʩʣʦ 

Amphidinium ovum ʥʝ ʙʷʭʘ ʥʘʙʣʶʜʘʚʘʥʠ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʧʨʝʜʭʦʜʥʠʪʝ ʛʦʜʠʥʠ, ʢʦʛʘʪʦ ʚ 

ʦʙʱʠʷ ʙʠʦʦʙʝʤ ʜʦʤʠʥʠʨʘʭʘ ɼʠʥʦʬʣʘʛʝʣʘʪʠʪʝ, ʧʨʝʟ ʣʷʪʦʪʦ ʥʘ 2016ʛ. (ʶʥʠ, ʶʣʠ) 

ʧʨʝʦʙʣʘʜʘʚʘʭʘ ʂʨʝʤʲʯʥʠʪʝ ʠ ʩʘʤʦ ʧʨʝʟ ʩʝʧʪʝʤʚʨʠ ɼʠʥʦʬʣʘʛʝʣʘʪʠʪʝ ʩʝ ʷʚʠʭʘ ʜʦʤʠʥʘʥʪ, 

ʩ ʚʠʜʘ Gymnodinium sp. (84% ʦʪ ʙʠʦʦʙʝʤʘ). ɺʝʨʦʷʪʥʠ ʧʨʠʯʠʥʠ ʟʘ ʦʪʥʦʩʠʪʝʣʥʦ ʩʣʘʙʦʪʦ 

ʢʦʣʠʯʝʩʪʚʝʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʩʘ ʩʚʝʪʣʠʥʥʦ ʣʠʤʠʪʠʨʘʥʝ, ʧʦʨʘʜʠ 
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ʥʝʧʨʝʢʲʩʥʘʪʦ ʨʘʟʤʲʪʚʘʥʝ ʠ ʧʦʥʠʞʝʥʠʪʝ ʥʠʚʘ ʥʘ ʙʠʦʛʝʥʠʪʝ. ʇʨʝʟ 2015 ʠ 2016 ʛ. 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ P-PO4 (max 0,1 mg.l-1) ʩʘ ʜʦʩʪʘ ʧʦ-ʥʠʩʢʠ ʦʪ 2013 (ʩʨ. 0.957 mg.l-1) ʠ 

2014 (ʩʨ. 0.552 mg.l-1). ʀʟʤʝʨʝʥʦʪʦ ʧʨʝʟ ʶʣʠ ʥʠʚʦ ʥʘ ʦʙʱʠʷ ʬʦʩʬʦʨ (0.062 mg.l-1) ʝ 

>18 ʧʲʪʠ ʧʦ-ʥʠʩʢʦ ʦʪ ʪʦʚʘ ʚ ʧʫʥʢʪ 1 (>1.141 mg.l-1). 

 

ʌʠʪʦʧʣʘʥʢʪʦʥ ʚ ʇʫʥʢʪ 3 

ʇʨʝʟ 2016 ʛ. ʚʠʜʦʚʦʪʦ ʙʦʛʘʪʩʪʚʦ ʚʘʨʠʨʘ ʦʪ 32 (ʶʣʠ) ʜʦ 67 (ʩʝʧʪʝʤʚʨʠ) ʚʠʜʘ - 

ʇʨʠʣʦʞʝʥʠʝ 2-1. ʊʨʘʜʠʮʠʦʥʥʦ ʥʘ ʧʨʝʜʭʦʜʥʠʪʝ ʛʦʜʠʥʠ, ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʣʷʪʦʪʦ ʩʝʟʦʥʥʘʪʘ 

ʩʫʢʮʝʩʠʷ ʟʘʧʦʯʥʘ ʩ ʧʨʝʦʙʣʘʜʘʚʘʥʝ ʥʘ ʂʨʝʤʲʯʥʠʪʝ ʚʦʜʦʨʘʩʣʠ (65.8%). ɺ ʩʨʝʜʘʪʘ ʠ ʢʨʘʷ 

ʥʘ ʣʷʪʦʪʦ ʚʠʜʦʚʦʪʦ ʙʦʛʘʪʩʪʚʦ ʩʝ ʨʘʟʧʨʝʜʝʣʠ ʧʦ-ʨʘʚʥʦʤʝʨʥʦ ʤʝʞʜʫ ʂʨʝʤʲʯʥʠ, ɿʝʣʝʥʠ, 

ʂʨʠʧʪʦʬʠʪʦʚʠ (ʧʨʝʟ ʶʣʠ) ʠ ʉʠʥʴʦʟʝʣʝʥʠ, ɿʝʣʝʥʠ, ʂʨʝʤʲʯʥʠ ʠ ɽʫʛʣʝʥʦʚʠ (ʧʨʝʟ 

ʩʝʧʪʝʤʚʨʠ). ʊʠʧʠʯʥʠʪʝ ʨʝʦʬʠʣʥʠ ʚʠʜʦʚʝ ʧʨʝʦʙʣʘʜʘʚʘʭʘ ʚ ʥʘʯʘʣʦʪʦ ʠ ʢʨʘʷ ʥʘ ʣʷʪʦʪʦ: 

Bacillaria paxillifera, Craticula ambigua, Cymbella tumida, Hantzschia amphioxys, Nitzschia 

capitellata ʠ ʜʨ. ʉ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʩʨʝʜʘʪʘ ʠ ʢʨʘʷ ʥʘ ʣʷʪʦʪʦ ʩʝ ʨʘʟʚʠʭʘ 

ʭʘʨʘʢʪʝʨʥʠʪʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʣʠʤʥʦʧʣʘʥʢʪʦʥʘ: ʎʠʘʥʦʙʘʢʪʝʨʠʠ (Anabaena catenula, 

Planktothrix agardhii), ɿʝʣʝʥʠ (Actinastrum hantzschii, Coelastrum astroideum) ʠ 

ɽʫʛʣʝʥʦʚʠ (Euglena limnophila, Lepocinclis sp.).  

ʂʦʣʠʯʝʩʪʚʝʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʇʫʥʢʪ 3 ʧʨʝʟ 2016 ʛ. ʜʦʩʪʠʛʥʘ ʧʠʢ 

ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʝʜʭʦʜʥʠʪʝ ʛʦʜʠʥʠ (ʇʨʠʣʦʞʝʥʠʝ 2-2). ʉʨʝʜʥʦ ʩʝʟʦʥʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʙʠʦʦʙʝʤʘ (13.6 mm3.l-1) ʩʝ ʦʢʘʟʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 2 ʜʦ 3 ʧʲʪʠ ʧʦ-ʛʦʣʷʤʘ ʦʪ 2015 ʠ 2013 ʛ. 

(ʩʲʦʪʚʝʪʥʦ 5.1 ʠ 4.1 Õg l-l). ʇʨʝʟ ʶʥʠ ʧʦʚʝʯʝ ʦʪ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʙʠʦʤʘʩʘʪʘ ʩʝ ʬʦʨʤʠʨʘʰʝ 

ʦʪ ɿʝʣʝʥʠ ʚʦʜʦʨʘʩʣʠ, ʩ ʮʲʬʪʝʞ ʦʪ II ʩʪʝʧʝʥ ʥʘ Chlamydomonas sp. (4.5 mm3.l-1). ʇʨʝʟ 

ʶʣʠ ʨʝʛʠʩʪʨʠʨʘʭʤʝ ʥʦʚʠ ʚʠʜʦʚʝ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʮʲʬʪʝʞ Cryptomonas platyuris (III ʩʪ.),  

Gymnodinium sp. ʠ Euglena sp. (I ʩʪ.), ʧʨʠ ʢʦʝʪʦ ʙʠʦʦʙʝʤʘ ʜʦʩʪʠʛʥʘ ʥʘʡ-ʚʠʩʦʢʘ ʩʝʟʦʥʥʘ 

ʩʪʦʡʥʦʩʪ (19.8 mm3.l-1). ʎʲʬʪʝʞʠʪʝ ʦʪ ʧʦʩʣʝʜʥʠʪʝ ʜʚʘ ʚʠʜʘ ʧʨʦʜʲʣʞʠʭʘ ʠ ʧʨʝʟ 

ʩʝʧʪʝʤʚʨʠ, ʢʦʛʘʪʦ ʩ ʥʘʡ-ʛʦʣʷʤ ʜʷʣ ʚ ʦʙʱʠʷ ʙʠʦʦʙʝʤ ʙʷʭʘ ɼʠʥʦʬʣʘʛʝʣʘʪʠ (52%) ʠ 

ɽʫʛʣʝʥʦʚʠ (22.7%). ʇʦ-ʩʠʣʥʦʪʦ ʢʦʣʠʯʝʩʪʚʝʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʨʝʟ 2016ʛ. 

ʢʦʨʝʣʠʨʘʰʝ ʩ ʧʦʚʠʰʝʥʠʪʝ ʩʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʨʪʦʬʦʩʬʘʪʠʪʝ (1.94 mg.l-1), ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ 2015ʛ. (1.25 mg.l-1). ʀʟʤʝʨʝʥʘʪʘ ʧʨʝʟ ʶʣʠ ʩʪʦʡʥʦʩʪ ʥʘ ʦʙʱʠʷ ʬʦʩʬʦʨ 

(>1.141 mg.l-1), ʩʚʠʜʝʪʝʣʩʪʚʘ, ʯʝ ʧʫʥʢʪʲʪ ʝ ʥʘʪʦʚʘʨʝʥ ʩ ʙʠʦʛʝʥʠ, ʢʦʠʪʦ ʧʦʩʪʲʧʚʘʪ ʦʪ 

ʨʝʢʘ ɸʟʤʘʰʢʘ. 

 

ʌʠʪʦʧʣʘʥʢʪʦʥ ʚ ʇʫʥʢʪ 16 (Ruppia) 
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ʌʠʪʦʧʣʘʥʢʪʦʥʲʪ ʚ ʪʦʟʠ ʧʫʥʢʪ ʙʝʰʝ ʠʟʩʣʝʜʚʘʥ ʟʘ ʧʲʨʚʠ ʧʲʪ ʩ ʜʚʝ 

ʧʨʦʙʦʥʘʙʠʨʘʥʠʷ ʧʨʝʟ ʶʥʠ ʠ ʩʝʧʪʝʤʚʨʠ. ʆʩʨʝʜʥʝʥʠʪʝ ʜʘʥʥʠ ʟʘ ʩʦʣʝʥʦʩʪʪʘ (10.2ă) 

ʧʦʢʘʟʘʭʘ, ʯʝ ʧʦ ʛʨʘʜʠʝʥʪʘ ʥʘ ʩʦʣʝʥʦʩʪʪʘ ʪʦʡ ʝ ʩ ʤʝʞʜʠʥʥʦ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʇʫʥʢʪ 1 

(40ă) ʠ ʇʫʥʢʪ 2 (24.2 ă). ʇʨʝʟ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʣʝʪʥʠʷ ʩʝʟʦʥ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ 

ʩʝʧʪʝʤʚʨʠ ʩʦʣʝʥʦʩʪʪʘ ʙʝʰʝ ʤʘʣʢʦ ʥʘʜ 8 ă. ʅʘʪʦʚʘʨʚʘʥʝʪʦ ʩ ʬʦʨʤʠʪʝ ʥʘ ʬʦʩʬʦʨʘ ʙʝʰʝ 

ʧʦ-ʥʠʩʢʦ, ʦʪʢʦʣʢʦʪʦ ʚ ʧʫʥʢʪʦʚʝ 1 ʠ 3. ʅʘʧʨʠʤʝʨ, ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʦʨʪʦʬʦʩʬʘʪʠʪʝ 

(0.67 mg.l-1) ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 2 ʜʦ 3 ʧʲʪʠ ʧʦ-ʥʠʩʢʘ, ʦʪʢʦʣʢʦʪʦ ʚ ʧʫʥʢʪʦʚʝ 1 ʠ 3 

(ʩʲʦʪʚʝʪʥʦ 1.3, 1.94 mg.l-1).  

ʇʦ ʚʠʜʦʚʦ ʙʦʛʘʪʩʪʚʦ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʧʫʥʢʪ Ruppia (21, 18 ʚʠʜʘ) ʟʘʝʤʘ 

ʤʝʞʜʠʥʥʦ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʧʫʥʢʪ 1 ʠ ʧʫʥʢʪ 2 (ʇʨʠʣʦʞʝʥʠʝ 2-1). ʉ ʥʘʡ-ʛʦʣʷʤ ʙʨʦʡ 

ʚʠʜʦʚʝ ʧʨʝʟ ʶʥʠ ʙʷʭʘ ɿʝʣʝʥʠ ʠ ʂʨʝʤʲʯʥʠ ʚʦʜʦʨʘʩʣʠ, ʘ ʧʨʝʟ ʩʝʧʪʝʤʚʨʠ ʜʦʤʠʥʠʨʘʭʘ 

ʂʨʝʤʲʯʥʠʪʝ. ɺʲʚ ʚʠʜʦʚʠʷ ʩʲʩʪʘʚ ʫʩʪʘʥʦʚʠʭʤʝ ʢʘʢʪʦ ʭʘʣʦʬʠʣʥʠʪʝ ʚʠʜʦʚʝ, ʭʘʨʘʢʪʝʨʥʠ 

ʟʘ ʧʫʥʢʪ 1 ʠ 2: ʘʚʪʦʪʨʦʬʝʥ ʧʠʢʦʧʣʘʥʢʪʦʥ, Nitzschia closterium, N. reversa, ʪʘʢʘ ʠ 

ʝʚʨʠʭʘʣʠʥʥʠ ʩʣʘʜʢʦʚʦʜʥʠ ʚʠʜʦʚʝ ʦʪ ʧʫʥʢʪ 3: Monoraphidium arcuatum, Scenedesmus 

intermedius, Dictyosphaerium pulchellum. 

 ʂʦʣʠʯʝʩʪʚʝʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʙʝʰʝ ʧʦ-ʛʦʣʷʤʦ ʧʨʝʟ ʶʥʠ, ʩ ʦʙʱ 

ʙʠʦʦʙʝʤ 15,7 mm3.l-1 (ʇʨʠʣʦʞʝʥʠʝ 2-2). ʇʨʝʦʙʣʘʜʘʚʘʱ ʜʷʣ ʚ ʙʠʦʤʘʩʘʪʘ ʠʤʘʭʘ 

ʂʨʝʤʲʯʥʠ ʠ ɼʠʥʦʬʣʘʛʝʣʘʪʠ, ʢʦʝʪʦ ʝ ʭʘʨʘʢʪʝʨʥʦ ʟʘ ʩʨʝʜʥʦ ʩʦʣʝʥʠ ʝʟʝʨʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ 

ʟʘ ʧʫʥʢʪ 3. ʇʨʝʟ ʶʥʠ ʢʦʥʩʪʘʪʠʨʘʭʤʝ ʮʲʬʪʝʞʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ ʚʠʜʦʚʝʪʝ Gymnodinium 

sp., N. closterium ʠ Cocconeis placentula. ɺʝʨʦʷʪʥʦ ʨʷʟʢʦʪʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʦʣʝʥʦʩʪʪʘ 

ʧʨʝʟ ʩʝʧʪʝʤʚʨʠ (18.5ă) ʝ ʧʨʠʯʠʥʘ ʟʘ ʫʪʠʭʚʘʥʝ ʥʘ ʮʲʬʪʝʞʠʪʝ, ʧʨʠ ʢʦʝʪʦ ʦʙʱʠʷʪ 

ʙʠʦʦʙʝʤ ʠ ʭʣʦʨʦʬʠʣ ʘ ʟʘʝʭʘ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʠ ʩʪʦʡʥʦʩʪʠ (1.23 mm3.l-1, 21.5 Õg l-l).  

 

ʆʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʧʦ ɹɽʂ ʌʠʪʦʧʣʘʥʢʪʦʥ 

ʇʫʥʢʪ 1 (ʉʝʚʝʨʝʥ ʩʦʣʥʠʢ) 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʧʨʝʜʭʦʜʥʠʪʝ ʛʦʜʠʥʠ, ʢʦʛʘʪʦ ʚ ʇʫʥʢʪ 1 ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ 

ʧʨʦʛʨʝʩʠʚʥʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ (2013 ʛ.-ʃʦʰʦ, 2014 ʛ.-ʋʤʝʨʝʥʦ, 2015 ʛ.-

ʆʪʣʠʯʥʦ), ʧʨʝʟ 2016 ʛ. ʢʦʥʩʪʘʪʠʨʘʭʤʝ ʨʷʟʢʦ ʚʣʦʰʘʚʘʥʝ (ʇʨʠʣʦʞʝʥʠʝ 2-3). ʄʝʪʨʠʢʠʪʝ 

ʟʘ ʙʠʦʤʘʩʘ (ʦʙʱ ʙʠʦʦʙʝʤ ʠ ʭʣʦʨʦʬʠʣ ʘ) ʩʘ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʄʥʦʛʦ ʣʦʰʦ ʩʲʩʪʦʷʥʠʝ. 

ʈʷʟʢʘʪʘ ʧʨʦʤʷʥʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʝʜʭʦʜʥʘʪʘ 2015 ʛ. ʜʦʢʘʟʚʘ, ʯʝ ʧʦʚʠʰʝʥʘʪʘ ʩʦʣʝʥʦʩʪ ʠ 

ʪeʤʧʝʨʘʪʫʨʘ ʧʨʝʟ 2016 ʛ., ʩʘ ʢʣʶʯʦʚʠʪʝ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʢʦʥʪʨʦʣʠʨʘʪ ʧʦʷʚʘʪʘ ʥʘ 

ʠʥʪʝʥʟʠʚʥʠ ʮʲʬʪʝʞʠ ʠ ʚʣʦʰʘʚʘʪ ʩʲʩʪʦʷʥʠʝʪʦ ʚ ʇʫʥʢʪ 1. ɺʩʝ ʧʘʢ ʥʝʦʙʭʦʜʠʤʦ ʝ ʩʝ 

ʧʦʜʯʝʨʪʘʝ, ʯʝ ʦʮʝʥʢʘʪʘ ʄʥʦʛʦ ʣʦʰʦ ʩʲʩʪʦʷʥʠʝ ʩʝ ʙʘʟʠʨʘ ʥʘ ʂʣʘʩʠʬʠʢʘʮʠʦʥʥʘʪʘ 
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ʩʠʩʪʝʤʘ ʟʘ ʤʝʟʦʪʨʦʬʝʥ ʪʠʧ ʝʟʝʨʘ. ʊʷ ʥʝ ʝ ʩʲʦʙʨʘʟʝʥʘ ʩ ʧʦʜʭʦʜʘ ʟʘ ʝʢʦʣʦʛʠʯʝʥ 

ʧʦʪʝʥʮʠʘʣ, ʢʦʡʪʦ ʩʣʝʜʚʘ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʢʲʤ ʉʄɺʊ ʢʘʪʦ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ. 

ʄʝʪʨʠʢʠʪʝ ʟʘ ʩʲʩʪʘʚ (% Cyanobacteria, ɺʦʜʦʨʘʩʣʦʚ ɻʨʫʧʦʚ ʀʥʜʝʢʩ ʠ EQRɺɻʀ) 

ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʦʨʝʢʪʥʦ ʧʨʠʣʦʞʝʥʠ, ʪʲʡ ʢʘʪʦ ʧʦ ʢʣʘʩʠʯʝʩʢʠʪʝ ʤʝʪʦʜʠ ʥʝ ʝ ʚʲʟʤʦʞʥʦ 

ʜʘ ʙʲʜʘʪ ʜʝʪʝʨʤʠʥʠʨʘʥʠ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠʪʝ ʥʘ ʬʦʪʦʘʚʪʦʪʨʦʬʥʠʷ 

ʧʠʢʦʧʣʘʥʢʪʦʥ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʝ ʥʘʣʦʞʠʪʝʣʝʥ ʠʟʙʦʨ ʥʘ ʤʝʪʦʜ, ʢʦʡʪʦ ʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢʲʤ 

ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʛʨʫʧʠ ʠʣʠ ʨʘʟʤʝʨʥʠʪʝ ʩʧʝʢʪʨʠ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ - ʥʘʧʨ. HLPI (EC-

GIG, 2015) ʠʣʠ ISS-phyto (Vadrucci et al., 2013). ISS-phyto ʝ ʤʫʣʪʠʤʝʪʨʠʯʝʥ ʠʥʜʝʢʩ, 

ʢʦʡʪʦ ʝ ʨʘʟʨʘʙʦʪʝʥ ʠ ʚʘʣʠʜʠʨʘʥ ʟʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʚ ʧʨʝʭʦʜʥʠ ʚʦʜʠ.  

ʇʫʥʢʪ 2 (ʖʞʥʦ ʝʟʝʨʦ) 

ʆʩʨʝʜʥʝʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʤʝʪʨʠʢʠʪʝ, ʢʦʠʪʦ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ (ʙʝʟ ɺɻʀ, EQR(ɺɻʀ) 

ʠ % ʎʠʘʥʦʙʘʢʪʝʨʠʷ) ʝ ɼʦʙʨʦ ʩʲʩʪʦʷʥʠʝ (ʇʨʠʣʦʞʝʥʠʝ 2-3). ʉ ʪʦʚʘ ʩʝ ʟʘʧʘʟʚʘ 

ʪʝʥʜʝʥʮʠʷʪʘ ʦʪ 2015 ʛ. (ʆʪʣʠʯʥʦ/ɼʦʙʨʦ) ʢʲʤ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ 2014 ʛ. (ʃʦʰʦ). ɺʝʨʦʷʪʥʠ ʧʨʠʯʠʥʠ ʟʘ ʧʦ-ʩʣʘʙʦʪʦ ʢʦʣʠʯʝʩʪʚʝʥʦ ʨʘʟʚʠʪʠʝ ʠ 

ʣʠʧʩʘʪʘ ʥʘ ʮʲʬʪʝʞʠ ʚ ʧʫʥʢʪ 2 ʩʘ ʩʚʝʪʣʠʥʥʦ ʣʠʤʠʪʠʨʘʥʝ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʧʦʨʘʜʠ 

ʤʘʣʢʘʪʘ ʜʲʣʙʦʯʠʥʘ (ʚʠʩʦʢʘ ʤʲʪʥʦʩʪ) ʠ ʧʦ-ʥʠʩʢʠʪʝ ʥʠʚʘ ʥʘ ʬʦʨʤʠʪʝ ʥʘ ʬʦʩʬʦʨʘ.  

ʇʫʥʢʪ 3 (ʇʨʝʣʠʚʥʠʢʘ ʥʘ ɸʟʤʘʰʢʘ ʨʝʢʘ) 

ʀʥʪʝʥʟʠʚʥʦʪʦ ʢʦʣʠʯʝʩʪʚʝʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʧʫʥʢʪ 3 ʧʨʝʟ 2016 ʛ. ʝ 

ʚ ʛʨʘʥʠʮʠʪʝ ʦʪ ʋʤʝʨʝʥʦ (ʟʘ ʦʙʱ ʙʠʦʦʙʝʤ) ʜʦ ʄʥʦʛʦ ʣʦʰʦ (ʟʘ ʭʣʦʨʦʬʠʣ ʘ) ʩʲʩʪʦʷʥʠʝ 

(ʇʨʠʣʦʞʝʥʠʝ 2-3). ʉʲʱʝʚʨʝʤʝʥʥʦ, ʘʥʘʣʦʛʠʯʥʦ ʥʘ ʧʨʝʜʭʦʜʥʠʪʝ ʛʦʜʠʥʠ ʤʝʪʨʠʢʠʪʝ ʟʘ 

ʩʲʩʪʘʚ ʩʘ ʚ ʆʪʣʠʯʥʦ ʩʲʩʪʦʷʥʠʝ. ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ ʦʩʨʝʜʥʝʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ 

ʩʲʩʪʦʷʥʠʝ ʚ ʧʫʥʢʪ 3 ʝ ʥʘ ʛʨʘʥʠʮʘʪʘ ʋʤʝʨʝʥʦ/ʃʦʰʦ ʩʲʩʪʦʷʥʠʝ. ʊʨʷʙʚʘ ʜʘ ʧʦʜʯʝʨʪʘʝʤ, ʯʝ 

ʦʩʦʙʝʥʦ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʣʷʪʦʪʦ ʚ ʧʫʥʢʪʘ ʜʦʤʠʥʠʨʘʪ ʪʠʧʠʯʥʦ ʨʝʦʬʠʣʥʠʪʝ ʚʠʜʦʚʝ, ʢʦʝʪʦ 

ʧʦʩʪʘʚʷ ʧʦʜ ʚʲʧʨʦʩ ʦʮʝʥʢʠʪʝ ʧʦ ʤʝʪʨʠʢʠʪʝ ʟʘ ʩʲʩʪʘʚ, ʨʘʟʨʘʙʦʪʝʥʠ ʟʘ ʝʟʝʨʝʥ ʧʣʘʥʢʪʦʥ. 

ɺʝʨʦʷʪʥʦ ʚ ʪʦʟʠ ʧʫʥʢʪ, ʢʦʡʪʦ ʝ ʨʘʟʧʦʣʦʞʝʥ ʚ ʫʩʪʠʝʪʦ ʥʘ ʨʝʢʘʪʘ, ɹɽʂ ʬʠʪʦʧʣʘʥʢʪʦʥ ʥʝ 

ʙʠʚʘ ʜʘ ʩʝ ʧʨʠʝʤʘ ʢʘʪʦ ʚʦʜʝʱ. 

ʇʫʥʢʪ 16 (Ruppia) 

ɽʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʫʥʢʪ Ruppia ʤʦʞʝ ʜʘ ʩʝ ʦʮʝʥʠ ʢʘʪʦ ʋʤʝʨʝʥʦ, 

ʧʨʝʜʚʠʜ ʤʝʪʨʠʢʠʪʝ ʟʘ ʙʠʦʤʘʩʘ (ʦʙʱ ʙʠʦʦʙʝʤ, ʭʣʦʨʦʬʠʣ ʘ ʠ ʮʲʬʪʝʞʠ) - ʇʨʠʣʦʞʝʥʠʝ 2-

3. ɸʥʘʣʦʛʠʯʥʦ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ʧʫʥʢʪʦʚʝ ʤʝʪʨʠʢʠʪʝ ʟʘ ʩʲʩʪʘʚ ʧʦʢʘʟʚʘʪ ʆʪʣʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ, ʥʦ ʥʝ ʙʷʭʘ ʚʟʝʪʠ ʧʨʝʜʚʠʜ ʧʨʠ ʦʮʝʥʢʘʪʘ, ʪʲʡ ʢʘʪʦ ʪʝ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʟʘ 

ʩʣʘʜʢʦʚʦʜʥʠ ʝʟʝʨʘ.  
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ʀʟʚʦʜʠ ʦʪʥʦʩʥʦ ɹɽʂ ʌʠʪʦʧʣʘʥʢʪʦʥ ʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ 

ʩʲʩʪʦʷʥʠʝ/ʧʦʪʝʥʮʠʘʣ: 

1. ɺʠʜʦʚʠʷʪ ʩʲʩʪʘʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʇʫʥʢʪ 1 

ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʦʪ ʩʦʣʝʥʦʩʪʪʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘʪʘ. ʇʨʠ ʩʨʝʜʥʘ ʩʦʣʝʥʦʩʪ ʥʘʜ 40ă, ʢʘʢʪʦ ʠ 

ʝʢʩʪʨʝʤʥʦ ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘʜ 50ă, ʚ ʩʲʯʝʪʘʥʠʝ ʩ ʧʦʚʠʰʝʥʘ ʩʨʝʜʥʦ ʩʝʟʦʥʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʝ ʨʘʟʚʠʚʘʪ ʠʥʪʝʥʟʠʚʥʠ ʮʲʬʪʝʞʠ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʜʦʙʨʝ ʧʨʠʩʧʦʩʦʙʝʥ 

ʬʦʪʦʘʚʪʦʪʨʦʬʝʥ ʧʠʢʦʧʣʘʥʢʪʦʥ. ʊʦʚʘ ʧʨʝʜʠʟʚʠʢʚʘ ʚʣʦʰʘʚʘʥʝ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ 

ʩʲʩʪʦʷʥʠʝ; 

2. ʇʨʝʟ 2016 ʛ. (ʘʥʘʣʦʛʠʯʥʦ ʥʘ 2015 ʛ.) ʢʦʣʠʯʝʩʪʚʝʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʇʫʥʢʪ 2 ʝ ʦʪʥʦʩʠʪʝʣʥʦ ʩʣʘʙʦ ʠ ʚʝʨʦʷʪʥʦ ʩʝ ʣʠʤʠʪʠʨʘ ʦʪ ʚʠʩʦʢʘʪʘ 

ʤʲʪʥʦʩʪ, ʧʦʨʘʜʠ ʤʘʣʢʘʪʘ ʜʲʣʙʦʯʠʥʘ ʥʘ ʧʫʥʢʪʘ; 

3. ɿʘ ʧʫʥʢʪʦʚʝ 1, 2 (ʨʝʩʧ. ʧʫʥʢʪ 16) ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʤʝʪʦʜ ʟʘ 

ʦʮʝʥʢʘ, ʢʦʡʪʦ ʝ ʨʘʟʨʘʙʦʪʝʥ ʟʘ ʧʨʝʭʦʜʥʠ ʚʦʜʠ, ʧʦʨʘʜʠ ʩʧʝʮʠʬʠʯʥʠʷ ʩʲʩʪʘʚ ʦʪ 

ʭʘʣʦʬʠʣʥʠ ʚʠʜʦʚʝ. ʊʲʡ ʢʘʪʦ ʩʦʣʝʥʦʩʪʪʘ ʝ ʢʣʶʯʦʚʠʷʪ ʬʘʢʪʦʨ, ʢʦʡʪʦ ʦʧʨʝʜʝʣʷ ʩʲʩʪʘʚʘ ʥʘ 

ʚʠʜʦʚʝʪʝ, ʤʝʪʦʜʲʪ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢʲʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʪʦ ʨʘʟʤʝʨʥʠʪʝ 

ʩʧʝʢʪʨʠ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʛʨʫʧʠ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ; 

4. ɺ ʧʫʥʢʪ 3, ʨʘʟʧʦʣʦʞʝʥ ʚ ʫʩʪʠʝʪʦ ʥʘ ʨ. ɸʟʤʘʰʢʘ ʬʠʪʦʧʣʘʥʢʪʦʥʲʪ ʝ 

ʩʲʱʝʩʪʚʝʥʦ ʧʦʚʣʠʷʥ (ʦʩʦʙʝʥʦ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʣʷʪʦʪʦ) ʦʪ ʨʝʦʬʠʣʥʠ ʚʠʜʦʚʝ. ʊʦʚʘ ʧʦʩʪʘʚʷ 

ʧʦʜ ʚʲʧʨʦʩ ʚʦʜʝʱʘʪʘ ʨʦʣʷ ʥʘ ɹɽʂ ʬʠʪʦʧʣʘʥʢʪʦʥ ʧʨʠ ʦʮʝʥʢʘ ʥʘ 

ʩʲʩʪʦʷʥʠʝʪʦ/ʧʦʪʝʥʮʠʘʣʘ;  

5. ʂʘʪʦ ʩʠʣʥʦ ʤʦʜʠʬʠʮʠʨʘʥʦ ʚʦʜʥʦ ʪʷʣʦ, ʦʮʝʥʢʘʪʘ ʥʘ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʚ 

ʙʲʜʝʱʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʘʚʠ ʧʦ ʥʦʚʘ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ, ʩʲʦʙʨʘʟʝʥʘ ʩ ʧʦʜʭʦʜʘ ʟʘ 

ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ. 
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4.3. ɼʲʥʥʘ ʤʘʢʨʦʙʝʟʛʨʲʙʥʘʯʥʘ ʬʘʫʥʘ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʦʪʦ ʧʨʝʟ 2016 ʛ. ʧʨʦʫʯʚʘʥʝ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʦʙʱʦ 9 ʪʘʢʩʦʥʘ (ʊʘʙʣ. 4), 

ʢʦʝʪʦ ʢʘʪʦ ʪʝʥʜʝʥʮʠʷ ʩʦʯʠ ʜʨʘʩʪʠʯʥʦ ʥʘʤʘʣʝʥʠʝ ʥʘ ʪʘʢʩʦʥʦʤʠʯʥʦʪʦ ʙʦʛʘʪʩʪʚʦ. ɿʘ 

ʩʨʘʚʥʝʥʠʝ ʧʨʝʟ ʧʨʝʜʭʦʜʥʘʪʘ 2015 ʛ., ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ 29 ʪʘʢʩʦʥʘ. ʊʫʢ ʩʣʝʜʚʘ ʜʘ ʩʝ 

ʥʘʧʨʘʚʠ ʫʪʦʯʥʝʥʠʝʪʦ, ʯʝ ʧʨʝʟ 2015 ʛ. ʧʦ-ʛʦʣʷʤʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʩʲʩʪʘʚʘ ʥʘ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʩʝ ʜʲʣʞʠ ʛʣʘʚʥʦ ʥʘ ʥʘʤʝʨʝʥʠʪʝ ʥʘ ʧʫʥʢʪʘ, ʧʨʠ ʚʣʠʚʘʥʝʪʦ ʥʘ ʨʝʢʘ 

ɸʟʤʘʢʘ, ʜʲʥʥʠ ʙʝʟʛʨʲʙʥʘʯʥʠ (17 ʪʘʢʩʦʥʘ).  

ʅʘʡ-ʤʥʦʛʦ (6 ʪʘʢʩʦʥʘ) ʙʝʥʪʦʩʥʠ ʪʘʢʩʦʥʠ ʙʷʭʘ ʦʪʢʨʠʪʠ ʥʘ ʧʫʥʢʪ 2, ʢʦʝʪʦ ʧʦʢʘʟʚʘ, ʯʝ 

ʧʨʦʜʲʣʞʘʚʘ ʥʝʛʘʪʠʚʥʘʪʘ ʪʝʥʜʝʥʮʠʷ ʥʘ ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʪʘʢʩʦʥʦʤʠʯʥʦʪʦ ʙʦʛʘʩʪʚʦ (ʦʪ 14 

ʥʘʤʝʨʝʥʠ ʪʘʢʩʦʥʘ ʧʨʝʟ 2013 ʠ 2014 ʛ., 8 ʫʩʪʘʥʦʚʝʥʠ ʧʨʝʟ 2015 ʛ.). ʅʘ ʦʩʪʘʥʘʣʠʪʝ ʜʚʘ 

ʧʫʥʢʪʘ ï ʉʝʚʝʨʥʠʷ ʩʦʣʥʠʢ ʠ ʧʫʥʢʪ 16 ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʩʘʤʦ ʧʦ 5 ʪʘʢʩʦʥʘ. ɿʘ ʩʨʘʚʥʝʥʠʝ, 

ʧʨʝʟ 2015 ʛ. ʥʘ ʧʫʥʢʪ 1 ʙʷʭʘ ʢʦʥʩʪʘʪʠʨʘʥʠ 6 ʪʘʢʩʦʥʘ, ʘ ʧʨʝʟ 2014 ï 7 ʪʘʢʩʦʥʘ.  

ʇʫʥʢʪ 1 ʠ 2 ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʩʲʱʝʩʪʚʝʥʦ ʧʦ ʩʚʦʠʪʝ ʭʠʜʨʦ-ʤʦʨʬʦʣʦʛʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ. 

ʇʫʥʢʪ 1 ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʦʪʢʨʠʪʘ, ʜʦʙʨʝ ʦʬʦʨʤʝʥʘ ʣʠʪʦʨʘʣʥʘ ʟʦʥʘ, ʩʲʩ 

ʩʲʩʨʝʜʦʪʦʯʝʥʘ ʚ ʝʜʠʥʠʷ ʢʨʘʡ ʤʘʢʨʦʬʠʪʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ, ʢʦʷʪʦ ʢʘʪʦ ʩʨʝʜʘ ʟʘ ʞʠʚʦʪ 

ʩʲʟʜʘʚʘ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʫʢʨʠʪʠʷ ʠ ʧʦ ʩʪʘʙʠʣʝʥ ʩʫʙʩʪʨʘʪ. ʊʦʚʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʙʠ 

ʩʣʝʜʚʘʣʦ ʜʘ ʧʨʝʜʧʦʣʘʛʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ  ʧʦ-ʙʦʛʘʪʦ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦ ʙʝʥʪʦʩʥʦ ʩʲʦʙʱʝʩʪʚʦ. 

ʅʘ ʧʫʥʢʪ 2 ʚʦʜʘʪʘ ʝ ʦʪʜʝʣʝʥʘ ʯʨʝʟ ʘʥʜʠʛʨʘʥʝ, ʢʦʝʪʦ ʬʦʨʤʠʨʘ ʙʘʩʝʡʥʠ, ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦ-ʩʢʦʨʦ ʥʘ ʧʦ-ʜʲʣʙʦʢʦʚʦʜʥʠ, ʘ ʥʝ ʥʘ ʢʨʘʡʙʨʝʞʥʘ  ʟʦʥʘ, ʦʪ ʢʦʷʪʦ ʧʦ ʤʝʪʦʜʠʢʘ ʩʣʝʜʚʘ ʜʘ 

ʩʝ ʩʲʙʠʨʘʪ ʧʨʦʙʠʪʝ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʙʨʦʝʥʠʪʝ ʨʘʟʣʠʯʠʷ, ʧʨʦʫʯʚʘʥʠʷʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʥʘ 

ʜʚʘʪʘ ʧʫʥʢʪʘ ʩʘ ʬʦʨʤʠʨʘʥʠ ʦʪʥʦʩʠʪʝʣʥʦ ʩʭʦʜʥʠ ʜʲʥʥʠ ʩʲʦʙʱʝʩʪʚʘ. ʇʦ ʩʚʦʠʪʝ ʬʠʟʠʢʦ-

ʭʠʤʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʜʚʘʪʘ ʧʫʥʢʪʘ ʧʨʠʪʝʞʘʚʘʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʩʚʨʲʭʩʦʣʝʥʠ 

ʚʦʜʦʝʤʠ, ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʢʦʠʪʦ ʧʨʝʞʠʚʷʚʘʪ ʧʦ-ʤʘʣʲʢ ʥʘ ʙʨʦʡ, ʪʦʣʝʨʘʥʪʥʠ ʪʘʢʩʦʥʠ. 

ʈʝʛʠʩʪʨʠʨʘʥʠʪʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 2015 ʛ. ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʦʣʝʥʦʩʪʪʘ 

ʚʝʨʦʷʪʥʦ ʩʝ ʷʚʘʷʚʘʪ ʣʠʤʠʪʠʨʘʱ ʬʘʢʪʦʨ, ʚʦʜʝʱ ʜʦ ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʪʘʢʩʦʥʦʤʠʯʥʦʪʦ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʚ ʜʚʘʪʘ ʧʨʦʫʯʚʘʥʠ ʧʫʥʢʪʘ.  

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʨʝʛʠʩʪʨʠʨʘʥʦʪʦ ʪʘʢʩʦʥʦʤʠʯʥʦ ʩʭʦʜʩʪʚʦ, ʥʘ ʧʫʥʢʪ 1 ʜʦʤʠʥʠʨʘ E. 

ventrosa ʠ C. glaucum. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʥʝʛʦ, ʧʫʥʢʪ 2 ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʦʪʥʦʩʠʪʝʣʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʪʘʢʩʦʥʠʪʝ ʚ ʙʝʥʪʦʩʥʦʪʦ ʩʲʦʙʱʝʩʪʚʦ. 

ʆʩʚʝʥ ʪʦʚʘ ʠ ʥʘ ʜʚʘʪʘ ʧʫʥʢʪʘ, ʟʘ ʧʲʨʚʠ ʧʲʪ ʩʣʝʜ 2013 ʛ. ʙʷʭʘ ʨʝʛʠʩʪʨʠʨʘʥʠ 

ʭʠʨʦʥʦʤʠʜʥʠ ʣʘʨʚʠ, ʤʘʢʘʨ ʯʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʩʘʤʦ ʦʪ ʝʜʠʥ ʪʘʢʩʦʥ ï Ch. salinarius.. 
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ʇʦʪʚʲʨʞʜʘʚʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘʥʦʪʦ ʧʨʝʟ ʧʨʝʜʭʦʜʥʠʪʝ ʛʦʜʠʥʠ  Ăʧʫʣʩʠʨʘʱʦʪʦ ʧʨʠʩʲʩʪʚʠʝò 

ʥʘ ʤʦʨʩʢʠʷʪ ʠʟʦʧʦʜ I. baltica, ʫʩʪʘʥʦʚʝʥ ʥʘ ʧʫʥʢʪ 2. ʂʦʥʩʪʘʪʠʨʘʥʦʪʦ ʝ ʦʙʷʩʥʠʤʦ 

ʜʦʢʦʣʢʦʪʦ ʧʨʦʫʯʚʘʥʠʪʝ ʧʫʥʢʪʦʚʝ ʥʝ ʩʘ ʭʘʨʘʢʪʝʨʥʘ  ʩʨʝʜʘ ʟʘ ʦʙʠʪʘʥʠʝ ʥʘ ʪʦʟʠ ʚʠʜ, ʢʦʡʪʦ 

ʧʨʦʷʚʷʚʘ ʧʨʝʬʝʨʝʥʮʠʠ ʢʲʤ ʩʢʘʣʥʠʷ ʤʝʜʠʦʣʠʪʦʨʘʣ (Hubenov, 2015). 

ʆʙʱʦ ʟʘ ʧʫʥʢʪʦʚʝ 1 ʠ 2 ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʩ  ʛʦʣʷʤʘʪʘ ʧʣʲʪʥʦʩʪ ʦʩʪʨʘʢʦʜʠ ʦʪ ʚʠʜ 

Cyprideis torosa, ʢʦʠʪʦ ʩʘ ʪʠʧʠʯʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʟʘ ʩʚʨʲʭʩʦʣʝʥʥʠʪʝ ʣʘʛʫʥʥʠ ʝʟʝʨʘ, 

ʢʘʢʚʦʪʦ ʝ ɸʪʘʥʘʩʦʚʩʢʦ ʚ ʧʦʫʯʚʘʥʠʪʝ ʧʫʥʢʪʦʚʝ. 

ɺʲʚ ʚʨʲʟʢʘ ʩ ʧʨʦʚʝʜʝʥʠʪʝ ʚ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʙʝʥʪʦʩʦʣʦʛʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ,  ʩʣʝʜʚʘ ʜʘ 

ʩʝ ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ ʦʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ, ʘ ʠʤʝʥʥʦ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʠʷ 

ʧʦʪʝʥʮʠʘʣ ʥʘ ʚʦʜʥʦʪʦ ʪʷʣʦ, ʙʘʟʠʨʘʥʦ ʥʘ ʙʠʦʣʦʛʠʯʥʠʷ ʝʣʝʤʝʥʪ ï ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ. ʇʨʠ 

ʪʦʟʠ ʪʠʧ ʠʟʩʣʝʜʚʘʥʝ, ʟʘ ʜʘ ʠʤʘ ʩʲʧʦʩʪʘʚʠʤʦʩʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʩʝ ʩʧʘʟʚʘ ʩʪʨʠʢʪʥʦ 

ʤʝʪʦʜʦʣʦʛʠʷʪʘ, ʥʦʨʤʠʨʘʥʘ ʚ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ. ʇʨʠ ʥʝʷ ʧʨʦʙʠʪʝ ʩʝ ʩʲʙʠʨʘʪ 

ʢʦʣʠʯʝʩʪʚʝʥʦ ʦʪ ʢʦʥʢʨʝʪʥʠ ʧʫʥʢʪʦʚʝ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʭʘʙʠʪʘʪʠ, ʢʘʪʦ 

ʘʥʘʣʠʟʲʪ ʝ ʙʘʟʠʨʘʥ ʥʘ ʠʥʜʠʢʘʪʠʚʥʠʷ ʢʘʧʘʮʠʪʝʪ ʥʘ ʥʘʤʝʨʝʥʠʪʝ ʜʲʥʥʠ ʙʝʟʛʨʲʙʥʘʯʥʠ 

ʪʘʢʩʦʥʠ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʪʦʚʘ, ʧʨʠ ʮʝʣʝʚʠ ʪʘʢʩʦʥʦʤʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ  ʠʟʩʣʝʜʚʘʥʝʪʦ ʤʦʞʝ 

ʜʘ ʦʙʭʚʘʱʘ ʧʦ-ʛʦʣʝʤʠ ʫʯʘʩʪʲʮʠ ʦʪ ʘʢʚʘʪʦʨʠʷʪʘ, ʢʘʪʦ ʩʝ ʧʨʠʣʘʛʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ 

ʧʦʜʭʦʜʠ, ʩ ʦʧʨʝʜʝʣʝʥʘ ʟʘʜʘʯʘ ï ʮʝʣʝʥʘʩʦʯʝʥʦ ʪʲʨʩʝʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠ ʙʝʥʪʦʩʥʠ ʚʠʜʦʚʝ.  

ʇʫʥʢʪ 16 Ruppia ʝ ʟʘ ʧʲʨʚʠ ʧʲʪ ʦʙʝʢʪ ʥʘ ʙʝʥʪʦʩʦʣʦʛʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʚ ʥʘʩʪʦʷʱʠʷ 

ʧʨʦʝʢʪ. ʅʝʟʘʚʠʩʠʚʦ ʦʪ  ʦʪʥʦʩʠʪʝʣʥʦ ʚʠʩʦʢʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʢʠʩʣʦʨʦʜʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ 

ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʩʘʤʦ 5 ʪʘʢʩʦʥʘ. ʈʝʛʠʩʪʨʠʨʘʥ ʙʝ ʩʭʦʜʝʥ ʥʘ ʧʨʝʜʭʦʜʥʠʪʝ ʜʚʘ ʧʫʥʢʪʘ 

ʩʲʩʪʘʚ ʥʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ. ʉʘʤʦ ʥʘ ʪʦʟʠ ʧʫʥʢʪ ʙʷʭʘ ʥʘʤʝʨʝʥʠ ʛʘʤʘʨʫʩʠ ʠ ʠ ʝʜʠʥʠʯʥʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʯʝʨʥʘʪʘ ʤʠʜʘ M.  galloprovincialis.  

ʄʦʞʝ ʜʘ ʩʝ ʦʙʦʙʱʠ, ʯʝ ʧʨʝʟ 2016 ʛ. ʜʲʥʥʘʪʘ ʙʝʟʛʨʲʙʥʘʯʥʘ ʬʘʫʥʘ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʤʥʦʛʦ ʙʝʜʝʥ ʠ ʝʜʥʦʦʙʨʘʟʝʥ ʪʘʢʩʦʥʦʤʠʯʝʥ ʩʲʩʪʘʚ, ʧʨʝʜʩʪʘʚʝʥ ʩ 

ʦʩʥʦʩʠʪʝʣʥʦ ʥʠʩʢʘ ʧʣʲʪʥʦʩʪ. ɸʜʘʧʪʠʚʥʦʩʪʪʘ ʠ ʝʢʦʣʦʛʠʯʥʠʪʝ ʧʨʝʬʝʨʝʥʮʠʠ ʥʘ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʬʦʨʤʠʨʘʪ ʪʠʧʠʯʥʠ ʟʘ ʩʦʣʝʥʠ ʚʦʜʠ ʙʝʥʪʦʩʥʠ ʩʲʦʙʱʝʩʪʚʘ. 

ʊʘʢʩʦʥʦʤʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʙʘʯʝ ʚʝʨʦʷʪʥʦ ʩʝ ʣʠʤʠʪʠʨʘ ʦʪ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʨʝʜʘʪʘ ʠ 

ʝʢʦʣʦʛʠʯʥʘʪʘ ʩʠʪʫʘʮʠʷ, ʢʦʷʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʘʣʢʘʣʥʠ ʫʩʣʦʚʠʷ, ʢʠʩʣʦʨʦʜʥʠ 

ʜʝʬʠʮʠʪʠ, ʢʨʠʪʠʯʥʦ ʥʠʩʢʠ ʚʦʜʥʠ ʩʪʦʝʞʠ, ʝʢʩʪʨʝʤʥʦ ʚʠʩʦʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʟʘʚʠʰʝʥʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʙʠʦʛʝʥʠ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʘʥʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʝʜʠʤʝʥʪʥʠʪʝ 

ʱʝ ʜʘʜʝ ʧʦ-ʛʦʣʷʤʘ ʷʩʥʦʪʘ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʦʨʛʘʥʠʯʥʦ ʠʣʠ ʜʨʫʛʦ ʥʘʪʦʚʘʨʚʘʥʝ, ʢʦʝʪʦ 

ʢʘʢʪʦ ʧʦʢʘʟʚʘʪ ʧʨʦʫʯʘʥʠʷʪʘ ʥʘ ʥʷʢʦʠ ʘʚʪʦʨʠ, ʧʨʦʚʝʜʝʥʠ ʚ ʩʭʦʜʥʠ ʚʦʜʦʝʤʠ (Orend et al., 
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2012) ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʦʧʨʝʜʝʣʷʱʘ ʨʦʣʷ ʧʨʠ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʥʠʪʝ 

ʩʲʦʙʱʝʩʪʚʘ. 

 

ʊʘʙʣ. 4. ʊʘʢʩʦʥʦʤʠʯʝʥ ʩʲʩʪʘʚ ʥʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚ ʧʨʦʫʯʚʘʥʠʪʝ ʧʫʥʢʪʦʚʝ ʦʪ 

ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ, ʫʩʪʘʥʦʚʝʥ ʧʨʝʟ 2016 ʛ. 

Ѕ ɹʝʥʪʦʩʥʠ ʪʘʢʩʦʥʠ Site 1 Site 3

Site 

ʈʫʧʠʷ

Polychaeta

1 Hediste diversicolor (O.F. M¿ller, 1776)6

Malacostraca

2 Corophium volutator (Pallas, 1766) 13

3 Idotea balthica batery (Pallas, 1772) 16

4 Gammarus   (cf.aequicauda) sp 22

Gastropoda

5 Ecrobia  ventrosa (Montagu, 1803) 227 35 918

6 13 48 80

7 Cerastoderma glaucum (Poiret, 1789) 154 54 10

8 Mytilus galloprovincialis Lamarck, 1819 3

Diptera: Chironomidae g. sp. 

9 Chironomus salinarius (Kieffer, 1915) 3 6

Bivalvia 

Abra segmentum (R®cluz, 1843)  

 

 

ʆʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʚʦʜʥʦʪʦ ʪʷʣʦ 

ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʤʝʪʨʠʢʠʪʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʝʢʦʣʦʛʠʯʥʠʷ ʧʦʪʝʥʮʠʘʣ (ʜʦʢʦʣʢʦʪʦ 

ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʝ ʜʝʬʠʥʠʨʘʥʦ ʢʘʪʦ ʩʠʣʥʦ ʤʦʜʠʬʠʮʠʨʘʥʦ), ʢʘʢʪʦ ʠ ʩʲʦʪʚʝʪʥʠʪʝ EQR 

ʦʮʝʥʢʠ, ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʊʘʙʣ. 5. ʅʝʟʘʚʠʩʠʤʦ, ʯʝ ʚʦʜʥʦʪʦ ʪʷʣʦ ʝ ʦʧʨʝʜʝʣʝʥʦ ʢʲʤ ʪʠʧ 

L10 - ʏʝʨʥʦʤʦʨʩʢʠ ʩʚʨʲʭʩʦʣʝʥʠ ʝʟʝʨʘ, ʢʘʢʪʦ ʙʝ ʦʧʠʩʘʥʦ ʠ ʧʦ-ʛʦʨʝ, ʧʨʦʫʯʚʘʥʠʪʝ 

ʧʫʥʢʪʦʚʝ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʨʘʟʣʠʯʥʘ ʩʦʣʝʥʦʩʪ (ʩʨʝʜʥʦʩʦʣʝʥʠ ʠ ʩʚʨʲʭʩʦʣʝʥʠ). ʇʦʨʘʜʠ 

ʧʦʩʦʯʝʥʦʪʦ, ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʝʢʦʣʦʛʠʯʥʠʷ ʩʪʘʪʫʩ ʧʨʠʦʨʠʪʝʪʥʦ ʟʥʘʯʝʥʠʝ ʩʝ ʜʘʚʘ ʥʘ 

ʥʦʨʤʠʨʘʥʠʪʝ ʚ ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʤʝʪʨʠʢʠ ʟʘ ʢʨʘʡʙʨʝʞʥʠ ʤʦʨʩʢʠ ʚʦʜʠ 

(Shanon-Weaver, AMBI , M_AMBI). ʀʥʜʝʢʩʠʪʝ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʩʪʦʷʱʠ ʩʣʘʜʢʠ ʚʦʜʠ 

(ʙʨʦʡ ʪʘʢʩʦʥʠ, ɹʀ) ʱʝ ʠʤʘʪ ʧʦʜʢʨʝʧʷʱʘ ʨʦʣʷ ʝʜʠʥʩʪʚʝʥʦ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʫʥʢʪ 16. 

ʍʘʨʘʢʪʝʨʠʟʠʨʘʥʝʪʦ ʥʘ ʝʢʦʣʦʛʠʯʥʠʷ ʧʦʪʝʥʮʠʘʣ ʝ ʠʟʚʲʨʰʝʥʦ ʧʦ ʝʢʩʧʝʨʪʥʘ 

ʧʨʝʮʝʥʢʘ, ʩʣʝʜʚʘʡʢʠ ʧʨʠʥʮʠʧʘ ʥʘ ʠʟʙʦʨ ʥʘ ʫʩʨʝʜʥʝʥʘ ʦʮʝʥʢʘ (ʧʫʥʢʪ 16) ʠʣʠ ʠʟʙʦʨ ʥʘ 

ʧʦ-ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʪʘ ʦʪ ʜʚʝʪʝ ʧʦʣʫʯʝʥʠ EQR ʩʪʦʡʥʦʩʪʠ (ʧʫʥʢʪʦʚʝ 1 ʠ 2). 
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ʊʘʙʣ. 5. ʉʪʦʡʥʦʩʪʠ ʥʘ ʠʥʜʝʢʩʠʪʝ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʝʢʦʣʦʛʠʯʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ 

ʧʨʦʫʯʚʘʥʠʪʝ ʧʫʥʢʪʦʚʝ ʚ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʧʨʝʟ 2016 ʛ. 

ʇʫʥʢʪ 

ˉ 

ɹʨʦʡ 

ʪʘʢʩʦ 

ʥʠ 

ɹʀ 

ʀʥʜʝʢʩ 

Shanon-

Weaver 

AMBI  M-AMBI  

ʆʙʱʘ ʦʮʝʥʢʘ - ɽʇ 

2016 2015 2014 2013 

1 5  1.528 3.0536 0.55 ʃʦ h ʃʦ h ʋʤʝʨʝʥ ʋʤʝʨʝʥ 

2 6  2.3535 3 0.7101 ʋʤʝʨʝʥ ʋʤʝʨʝʥ ɼʦʙʲʨ ʋʤʝʨʝʥ 

3       ʋʤʝʨʝʥ ɼʦʙʲʨ ɼʦʙʲʨ 

16  5 2 0.7749 2.919 0.4722 ʋʤʝʨʝʥ    

 

ʀʟʚʝʜʝʥʘʪʘ ʦʙʱʘ ʦʮʝʥʢʘ ʜʝʪʝʨʤʠʥʠʨʘ ʇʫʥʢʪ 1 ʩ ʣʦʰ ʝʢʦʣʦʛʠʯʝʥ ʩʪʘʪʫʩ, ʢʘʢʪʦ 

ʧʨʝʟ 2015, ʪʘʢʘ ʠ ʧʨʝʟ ʥʘʩʪʦʷʱʘʪʘ 2016 ʛ. ɿʘ ʩʨʘʚʥʝʥʠʝ ʧʨʝʟ ʧʨʝʜʭʦʜʥʠʪʝ ʜʚʝ ʛʦʜʠʥʠ 

(2013 ʠ 2014 ʛ.) ʧʦʪʝʥʮʠʘʣʲʪ ʝ ʦʧʨʝʜʝʣʝʥ ʢʘʪʦ ʫʤʝʨʝʥ. ʇʨʝʟ ʧʝʨʠʦʜʘ ʥʘ ʧʨʦʫʯʚʘʥʝ 

ʧʫʥʢʪ 2 ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʫʤʝʨʝʥ ʧʦʪʝʥʮʠʘʣ, ʠʟʢʣʶʯʝʥʠʝ ʧʨʘʚʠ 2014 ʛ., ʢʦʛʘʪʦ 

ʩʪʘʪʫʩʲʪ ʝ ʜʝʬʠʥʠʨʘʥ ʢʘʪʦ ʜʦʙʲʨ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʥʦʧʦʩʦʯʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʦʮʝʥʢʠʪʝ, 

ʙʘʟʠʨʘʥʠ ʥʘ ʠʟʧʦʣʚʘʥʠʪʝ ʠʥʜʝʢʩʠ, ʧʦ ʝʢʩʧʝʨʪʥʘ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʲʪ ʥʘ ʧʫʥʢʪ 16 Ruppia 

ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʫʤʝʨʝʥ.  

ʂʘʢʪʦ ʙʝ ʧʦʩʦʯʝʥʦ ʧʦ-ʛʦʨʝ, ʧʨʝʟ 2016 ʛ. ʥʝ ʩʘ ʩʲʙʠʨʘʥʠ ʧʨʦʙʠ ʦʪ ʧʫʥʢʪ 3, ʧʦʨʘʜʠ ʢʦʝʪʦ 

ʥʷʤʘ ʠʟʚʝʜʝʥʘ ʘʢʪʫʘʣʥʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ. ʇʨʠʯʠʥʘ ʟʘ ʧʦʩʦʯʝʥʦʪʦ ʝ  ʢʦʥʩʪʘʪʠʨʘʥʠʪʝ 

ʦʪʥʦʩʠʪʝʣʥʦ ʥʝʧʨʦʤʝʥʝʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʩʨʝʜʘʪʘ, ʢʦʠʪʦ ʥʝ ʧʨʝʜʧʦʣʘʛʘʪ ʩʲʱʝʩʪʚʝʥʠ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʘʪʫʩʘ ,ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʝʜʭʦʜʥʠʷ ʧʝʨʠʦʜ.  

ʄʦʞʝ ʜʘ ʩʝ ʦʙʦʙʱʠ, ʯʝ ʚʦʜʥʘʪʘ ʝʢʦʩʠʩʪʝʤʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ 

ʫʤʝʨʝʥ-ʣʦʰ ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ, ʢʦʝʪʦ ʷ ʦʧʨʝʜʝʣʷ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʨʠʩʢ. ʊʘʢʘ, 

ʪʝʥʜʝʥʮʠʠʪʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʫʥʢʪʦʚʝ  ʧʨʝʟ 

ʯʝʪʠʨʠʛʦʜʠʰʥʠʷ ʧʝʨʠʦʜ ʥʘ ʧʨʦʫʯʚʘʥʝ ʤʦʛʘʪ  ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʜʚʘ ʝʪʘʧʘ. ʇʲʨʚʠʷʪ ʝʪʘʧ 

(ʦʪ 2013 ʜʦ 2015) ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʚʣʦʰʘʚʘʥʝ ʥʘ ʩʪʘʪʫʩʘ ï ʦʪ ʜʦʙʲʨ ʢʲʤ ʫʤʝʨʝʥ/ʣʦʰ. 

ɺʪʦʨʠʷʪ ʝʧʘʪ (2015-2016 ʛ.) ʨʝʛʠʩʪʨʠʨʘ ʟʘʧʘʟʚʘʥʝ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʪʘ ʝʢʦʣʦʛʠʯʥʘ 

ʩʠʪʫʘʮʠʷ, ʥʘʤʠʨʘʱʘ ʠʟʨʘʟ ʚ ʧʨʦʛʨʝʩʠʚʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʪʘʢʩʦʥʦʤʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʠ ʦʧʨʦʩʪʷʚʘʥʝ ʥʘ ʮʝʥʦʪʠʯʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʙʝʥʪʦʩʥʠʪʝ ʩʲʦʙʱʝʩʪʚʘ. 

ʌʘʢʪʦʨʠ ʢʘʪʦ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʦʜʘʪʘ, ʘʣʢʘʣʥʘʪʘ ʩʨʝʜʘ, ʬʣʫʢʪʫʘʮʠʠʪʝ ʚʲʚ 

ʚʦʜʥʦʪʦ ʥʠʚʦ, ʜʠʬʫʟʥʠ ʠ ʪʦʯʢʦʚʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ ʩʲʩ ʟʘʤʲʨʩʷʚʘʱʠ ʚʝʱʝʩʪʚʘ, 

ʟʘʚʠʰʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʙʠʦʛʝʥʠ ʠ ʩʦʣʝʥʦʜʦʙʠʚ ʩʘ ʧʨʠʯʠʥʘ ʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʪʘ 

ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʠʷ ʧʦʪʝʥʮʠʘʣ. ʉʲʟʜʘʚʘ ʩʝ ʨʝʘʣʥʘ ʦʧʘʩʥʦʩʪ ʦʪ ʧʨʦʪʠʯʘʥʝ ʥʘ ʧʨʦʮʝʩʠ 

ʥʘ ʜʝʛʨʘʜʘʮʠʷ ʥʘ ʚʦʜʥʘʪʘ ʝʢʦʩʠʩʪʝʤʘ. ɸʥʘʣʠʟʲʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ 
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ʧʨʦʫʯʚʘʥʝ ʚʲʨʭʫ ʩʲʩʪʘʚʘ ʥʘ ʩʝʜʠʤʝʥʪʠʪʝ ʚ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ, ʱʝ ʜʘʜʝ ʧʦ-ʛʦʣʷʤʘ 

ʷʩʥʦʪʘ ʟʘ ʭʘʨʘʢʪʝʨʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʷʪʘ ʠ ʱʝ ʦʪʛʦʚʦʨʠ ʥʘ ʚʲʧʨʦʩʘ ʜʦʢʦʣʢʦ ʫʷʟʚʠʤ ʝ 

ʜʲʥʥʠʷʪ ʩʫʙʩʪʨʘʪ ï ʦʩʥʦʚʥʘʪʘ ʩʨʝʜʘ ʟʘ ʤʝʩʪʦʦʙʠʪʘʥʠʝ ʥʘ ʚʦʜʥʠʪʝ ʙʝʟʛʨʲʙʥʘʯʥʠ 

ʦʨʛʘʥʠʟʤʠ.  
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4.4. ʈʠʙʠ 

ʂʲʤ ʤʦʤʝʥʪʘ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʚ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʠ ʩʚʲʨʟʘʥʠʪʝ ʚʦʜʦʝʤʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ 

ʠ ʧʫʙʣʠʢʫʚʘʥʠ 22 ʚʠʜʘ ʨʠʙʠ (ʇʦʧʦʚ, 1996; ʄʠʭʦʚ, 2000, ʥʝʧʫʙʣʠʢʫʚʘʥʠ ʜʘʥʥʠ) (ʊʘʙʣ. 

6). 

ʇʦ ʚʨʝʤʝ ʥʘ ʥʘʩʪʦʷʱʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʚ ʩʲʱʠʥʩʢʘʪʘ ʯʘʩʪ ʥʘ ʝʟʝʨʦʪʦ ʥʝ ʩʘ ʫʩʪʘʥʦʚʝʥʠ 

ʥʦʚʠ ʚʠʜʦʚʝ. ʊʘʢʠʚʘ ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʩʘʤʦ ʚʲʚ ʚʭʦʜʘ ʥʘ ʢʘʥʘʣʘ ʜʦʚʝʞʜʘʱ ʚʦʜʘ ʦʪ 

ʤʦʨʝʪʦ. ʊʘʤ ʙʷʭʘ ʨʝʛʠʩʪʨʠʨʘʥʠ Belone belone, Sciaena umbra, Syngnathus typhle ʠ ʜʨʫʛʠ 

ʥʝʪʠʧʠʯʥʠ ʦʙʠʪʘʪʝʣʠ ʥʘ ʝʟʝʨʦʪʦ, ʢʦʠʪʦ ʥʘʚʣʠʟʘʪ ʩʣʫʯʘʡʥʦ ʧʨʠ ʩʠʣʝʥ ʧʨʠʙʦʡ. ʊʨʠ ʦʪ 

ʢʦʥʩʝʨʚʘʮʠʦʥʥʦ ʟʥʘʯʠʤʠʪʝ ʚʠʜʦʚʝ ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʠ ʧʨʠ ʩʝʛʘʰʥʦʪʦ ʧʨʦʫʯʚʘʥʝ, ʢʘʪʦ 

ʥʘʡ-ʤʘʩʦʚʠʷʪ ʚʠʜ ʝ ʢʘʚʢʘʟʢʘʪʦ ʧʦʧʯʝ (Knipowitschia caucasica). ʂʲʩʦʤʫʮʫʥʝʩʪʘʪʘ 

ʤʦʨʩʢʘ ʠʛʣʘ (Syngnathus abaster), ʢʦʷʪʦ ʙʝʰʝ ʤʥʦʛʦʯʠʩʣʝʥʘ ʚ ʩʘʤʦʪʦ ʝʟʝʨʦ ʧʨʝʟ 2000 

ʛʦʜʠʥʘ ʥʝ ʝ ʫʩʪʘʥʦʚʝʥʘ ʧʨʝʟ 2013-15 ʛ. ʇʨʝʟ 2015 ʛ. ʚ ʩʝʚʝʨʥʠʷ ʩʦʣʥʠʢ (ʚʲʪʨʝʰʥʠʷ 

ʨʝʪʝʥʟʦʨ) ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʤʥʦʛʦʙʨʦʡʥʠ ʢʝʬʘʣʦʚʠ ʝʜʥʦʣʝʪʢʠ ʠ ʘʪʝʨʠʥʠ ʦʩʦʙʝʥʦ ʚ 

ʶʛʦʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʨʝʪʝʥʟʦʨʠʪʝ ʠ ʰʣʶʟʘ ʩ ʦʩʥʦʚʥʦʪʦ ʝʟʝʨʦ. 

ʊʘʙʣ. 6. ɺʠʜʦʚ ʩʲʩʪʘʚ, ʢʦʥʩʝʨʚʘʮʠʦʥʝʥ ʩʪʘʪʫʩ, ʝʢʦʣʦʛʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʦʪʥʦʩʠʪʝʣʥʘ ʩʨʝʱʘʝʤʦʩʪ ʚ ʇʈ Ăɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦñ. ʃʝʛʝʥʜʘ: 1-ʉʣʘʜʢʦʚʦʜʥʠ; 2-

ʇʲʨʚʠʯʥʦ ʤʦʨʩʢʠ; 3-ʈʘʟʤʥʦʞʘʚʘʱʠ ʩʝ ʚ ʨʝʟʝʨʚʘʪʘ; 4-ʄʠʛʨʠʨʘʱʠ ʦʪ ʤʦʨʝʪʦ; 5-

ʇʦʩʪʦʷʥʥʠ; 6-ʉʣʫʯʘʡʥʠ; 7-ɺ ʏʝʨʚʝʥʘʪʘ ʢʥʠʛʘ; 8-ʂʘʪʝʛʦʨʠʷ IUCN; 9- ɹʝʨʥʩʢʘ 

ʢʦʥʚʝʥʮʠʷ; 10-ɼʠʨʝʢʪʠʚʘ ʟʘ ʭʘʙʠʪʘʪʠʪʝ; 11-ʏʠʩʣʝʥʦʩʪ:  ʤʥʦʛʦʯʠʩʣʝʥ,ʦʙʠʢʥʦʚʝʥ,ʨʷʜʲʢ, 

ʝʜʠʥʠʯʥʠ ʝʢʟʝʤʧʣʷʨʠ, ʩʣʫʯʘʝʥ.  

 

ʅʘʫʯʥʦ ʠʤʝ ɹʲʣʛʘʨʩʢʦ ʠʤʝ 1 2 3 4 5 6 7 8 9 10 11 
Cyprinidae             
1. Carassius gibelio 

(Bloch, 1782) 

ʉʨʝʙʨʠʩʪʘ 

ʢʘʢʨʘʢʫʜʘ 
*   *   *       ʨʷʜʲʢ 

2. Cyprinus carpio 

Linnaeus, 1758 

ʐʘʨʘʥ *   ?  *       ʨʷʜʲʢ 

3. Cobitis strumicae 

(Karaman, 1955) 

ʑʠʧʦʢ *   *   *       ʨʷʜʲʢ 

4. Petroleuciscus 

borysthenicus 

(Kessler, 1859) 

ʄʘʣʲʢ ʨʝʯʝʥ ʢʝʬʘʣ *   *   *    LC   ʨʷʜʲʢ, ʚʝʨʦʷʪʥʦ 

ʠʟʯʝʟʥʘʣ 

5. Pseudorasbora 

parva (Temminck & 

Schlegel, 1846) 

ʇʩʝʚʜʦʨʘʟʙʦʨʘ *   *   *       ʨʷʜʲʢ,ʠʥʪʨʦʜʫʮ

ʝʥʪ 

Centrarchidae             

6. Lepomis gibbosus 

(Linnaeus, 1758) 

ʉʣʲʥʯʝʚʢʘ *   *   *       ʨʷʜʲʢ, 

ʠʥʪʨʦʜʫʮʝʥʪ 

Atherinidae             

7. Atherina boyeri 

Risso, 1810 

ɸʪʝʨʠʥʘ  *  *  *     LC   ʦʙʠʢʥʦʚʝʥ 

Gasterosteidae             

8. Gasterosteus ʊʨʠʠʛʣʘ ʙʦʜʣʠʚʢʘ  *  *  *        ʦʙʠʢʥʦʚʝʥ 
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aculeatus Linnaeus, 

1758 

9. Pungitius 

platygaster (Kessler, 

1859) 

ɼʝʚʝʪʠʛʣʘ 

ʙʦʜʣʠʚʢʘ 
 *  *  *     LC III   ʝʜʠʥʠʯʥʠ 

Gobiidae             

10. Knipowitschia 

caucasica (Berg, 

1916) 

ʂʘʚʢʘʟʢʦ ʧʦʧʯʝ  *  *   *    LC   ʤʥʦʛʦʯʠʩʣʝʥ 

11. Neogobius 

melanostomus 

(Pallas, 1814) 

ʉʪʨʦʥʛʠʣ  *  ?   *   LC   ʨʷʜʲʢ, ʩʣʫʯʘʝʥ 

12Pomatoschistus 

marmoratus (Risso, 

1810) 

ʇʷʩʲʯʥʦ ʧʦʧʯʝ           ʨʷʜʲʢ, ʩʣʫʯʘʝʥ 

Poeciliidae             

13. Gambusia 

holbrooki Girard, 

1859  

ɻʘʤʙʫʟʠʷ *   *   *       ʤʥʦʛʦʯʠʩʣʝʥ,ʠʥ

ʪʨʦʜʫʮʝʥʪ 

Blenniidae             

14. Parablennius 

sanguinolentus 

(Pallas, 1814)  

ʏʝʨʚʝʥʦʠʚʠʯʝʩʪʘ 

ʤʦʨʩʢʘ ʢʫʯʢʘ 
 *     *   LC   ʩʣʫʯʘʝʥ 

Syngnathidae             

15. Syngnathus 

abaster Risso,1827 

ʏʝʨʥʦʠʚʠʯʝʩʪʘ 

ʤʦʨʩʢʘ ʠʛʣʘ 
 *  *  *      III   ʦʙʠʢʥʦʚʝʥ 

16. Syngnathus 

argentatus, Pallas 

1814 

ɼʝʙʝʣʦʤʫʮʫʥʝʩʪʘ 

ʤʦʨʩʢʘ ʠʛʣʘ 
 *     *      ʩʣʫʯʘʝʥ 

Mugilidae             

17. Mugil cephalus 

Linnaeus, 1758 

ʄʦʨʩʢʠ ʢʝʬʘʣ  *   *     LC   ʦʙʠʢʥʦʚʝʥ 

18. Liza aurata 

(Risso, 1810) 

ʇʣʘʪʠʨʠʥʘ  *   *        ʦʙʠʢʥʦʚʝʥ 

19. Liza saliens 

(Risso, 1810) 

ʀʣʘʨʠʷ  *   *        ʦʙʠʢʥʦʚʝʥ 

Belonidae             

20. Belone euxini 

G¿nther, 1866 

ɿʘʨʛʘʥ  *     *      ʩʣʫʯʘʝʥ 

Sciaenidae              

21. Sciaena umbra 

Linnaeus, 1758 

ʄʦʨʩʢʘ ʚʨʘʥʘ  *     *    III   ʩʣʫʯʘʝʥ 

Pleuronectidae             

22. Platichthys 

flesus (Linnaeus, 

1758) 

ʇʠʩʠʷ           ʝʜʠʥʠʯʥʠ 

ʝʢʟʝʤʧʣʷʨʠ ʚ 

ʢʘʥʘʣʘ  

 

ʖʞʥʘ ʯʘʩʪ ʥʘ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ (ʖʞʥʠ ʩʦʣʥʠʮʠ) 

ɸʢʚʘʪʦʨʠʷʪʘ, ʢʦʷʪʦ ʦʙʠʪʘʚʘ ʧʦʧʫʣʘʮʠʷʪʘ ʥʘ ʢʘʚʢʘʟʢʘʪʦ ʧʦʧʯʝ (Knipowitschia caucasica) 

ʚ ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʝ ʦʢʦʣʦ 223 ʭʘ, ʢʘʪʦ ʯʠʩʣʝʥʦʩʪʪʘ ʡ ʧʨʝʟ 2013 ʛ. ʩʝ 

ʠʟʯʠʩʣʷʚʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʥʘ ʦʢʦʣʦ 7 ʤʣʥ. ʠʥʜʠʚʠʜʘ, ʧʨʝʟ 2014 ʛ. ʥʘ ʦʢʦʣʦ 9.7 ʤʠʣʠʦʥʘ 

ʠʥʜʠʚʠʜʘ ʠ ʧʨʝʟ 2015 ʛ. ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ ʠʟʯʝʟʚʘ ʠʣʠ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʩ ʝʜʠʥʠʯʥʠ 
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ʝʢʟʝʤʧʣʷʨʠ, ʧʨʝʟ 2016 ʛ. ʝʩʝʥʥʘʪʘ ʯʠʩʣʝʥʦʩʪ ʥʘ ʧʦʧʫʣʘʮʠʷʪʘ ʦʪʥʦʚʦ ʩʝ ʠʟʯʠʩʣʷʚʘ ʥʘ 

ʦʢʦʣʦ 8 ʤʣʥ. ʠʥʜʠʚʠʜʘ.  

ʉʝʚʝʨʥʦ ʠ ʖʞʥʦ ʝʟʝʨʦ ʥʘ ʖʞʥʠʪʝ ʩʦʣʥʠʮʠ 

ɼʚʘʪʘ ʥʘʡ-ʛʦʣʝʤʠ ʙʘʩʝʡʥʘ ʥʘ ʶʞʥʠʪʝ ʩʦʣʥʠʮʠ ʧʦʢʘʟʚʘʪ ʤʥʦʛʦ ʙʣʠʟʢʘ ʯʠʩʣʝʥʦʩʪ ʥʘ 

ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ ʢʘʚʘʟʢʦʪʦ ʧʦʯʝ (Knipowitschia caucasica) ʧʨʝʟ ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ 

ʛʦʜʠʥʠ, ʢʦʝʪʦ ʧʦʢʘʟʚʘ ʤʥʦʛʦ ʩʭʦʜʥʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʩʨʝʜʘʪʘ ʚ ʜʚʘʪʘ ʙʘʩʝʡʥʘ ʠ ʚʝʨʦʷʪʥʦ 

ʩʚʲʨʟʘʥʘ ʧʦʧʫʣʘʮʠʷ, ʯʠʷʪʦ ʯʠʩʣʝʥʦʩʪ ʚ ʥʦʨʤʘʣʥʘ ʛʦʜʠʥʘ ʝ 3-4 ʝʢʟʝʤʧʣʷʨʘ ʥʘ ʢʚʘʜʨʘʪʝʥ 

ʤʝʪʲʨ. ʇʨʝʟ ʝʩʝʥʪʘ 2015 ʛ., ʚʝʨʦʷʪʥʦ ʧʦʨʘʜʠ ʩʠʣʥʦʪʦ ʦʩʣʘʜʥʷʚʘʥʝ ʥʘ ʚʦʜʠʪʝ ʚ ʶʞʥʦʪʦ 

ʝʟʝʨʦ, ʟʘʧʦʯʥʘʣʦ ʦʱʝ ʧʨʝʟ ʥʦʝʤʚʨʠ 2014 ʛ. ʠ ʧʨʦʜʲʣʞʠʣʦ ʧʦʥʝ ʜʦ ʶʥʠ 2015 ʛ. ʧʨʝʟ 

ʢʦʡʪʦ ʧʝʨʠʦʜ ʩʦʣʝʥʦʩʪʪʘ ʝ ʙʠʣʘ ʤʝʞʜʫ 4-10 ʧʨʦʤʠʣʘ, ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ ʥʝ ʙʝʰʝ 

ʨʝʛʠʩʪʨʠʨʘʥʦ ʥʘ ʥʠʪʦ ʝʜʠʥ ʦʪ ʧʫʥʢʪʦʚʝʪʝ ʚ ʖʞʥʦʪʦ ʝʟʝʨʦ, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ ʯʝ ʠʣʠ ʩʘ 

ʙʠʣʠ ʦʩʪʘʥʘʣʠ ʝʜʠʥʠʯʥʠ ʝʢʟʝʤʧʣʷʨʠ ʠʣʠ ʚʠʜʲʪ ʝ ʙʠʣ ʥʘʧʲʣʥʦ ʠʟʯʝʟʥʘʣ. ʇʨʝʟ 

ʨʘʟʤʥʦʞʠʪʝʣʥʠʷ ʩʝʟʦʥ (ʤʘʨʪ-ʤʘʡ 2015 ʛ.) ʥʘ ʧʦʧʯʝʪʦ, ʩʦʣʝʥʦʩʪʪʘ ʝ ʙʠʣʘ ʝʜʚʘ ʦʢʦʣʦ 3-4 

ʧʨʦʤʠʣʘ. 

ʇʨʝʟ ʘʧʨʠʣ 2016 ʛ. ʙʝʰʝ ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʦʚʦ ʧʨʦʙʦʥʘʙʠʨʘʥʝ ʠ ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ 

ʤʥʦʛʦʙʨʦʡʥʠ ʥʦʚʦʠʟʣʶʧʝʥʠ (19 ʝʢʟ/m
2
), ʚʲʟʨʘʩʪʥʠ ʥʝ ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, 

ʯʝ ʚʩʝ ʧʘʢ ʧʨʝʟ 2015 ʛ. ʝʜʠʥʠʯʥʠ ʝʢʟʝʤʧʣʷʨʠ ʩʘ ʦʮʝʣʝʣʠ ʚ ʶʞʥʦʪʦ ʝʟʝʨʦ ʠʣʠ ʩʚʲʨʟʘʥʠ ʩ 

ʥʝʛʦ ʚʦʜʦʝʤʠ ʠ ʩʘ ʫʩʧʝʣʠ ʜʘ ʩʝ ʚʲʟʧʨʦʠʟʚʝʜʘʪ. ʇʨʝʟ ʝʩʝʥʪʘ ʥʘ 2016 ʛ. ʯʠʩʣʝʥʦʩʪʪʘ ʥʘ 

ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ ʝ ʶʞʥʦʪʦ ʝʟʝʨʦ ʝ ʩʨʝʜʥʦ 3.6 ʝʢʟ/m
2
, ʪ.ʝ. ʚʲʨʥʘʣʘ ʩʝ ʝ ʚ ʦʙʠʯʘʡʥʠʪʝ ʟʘ 

ʧʨʝʜʭʦʜʥʠʪʝ ʛʦʜʠʥʠ ʛʨʘʥʠʮʠ. ʅʘ ʧʫʥʢʪ Ăʝʟʠʢʘñ ʩʪʦʡʥʦʩʪʠʪʝ ʙʷʭʘ ʧʦ-ʥʠʩʢʠ, ʥʦ ʚʝʨʦʷʪʥʘ 

ʧʨʠʯʠʥʘ ʟʘ ʪʦʚʘ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʩʠʣʥʠʷʪ ʠʟʪʦʯʝʥ ʚʷʪʲʨ ʠ ʚʲʣʥʠ.  

ʛʦʜʠʥʘ /ʪʦʯʢʘ ʩʨʝʜʝʥ ʙʨʦʡ (ʝʢʟ /m
2
) ʩʦʣʝʥʦʩʪ ʧʨʦʤʠʣʠ 

ʝʩʝʥ 2013 ʝʟʠʢʘ 3.3 19 

ʝʩʝʥ 2013 ʧʣʘʪʬʦʨʤʠʪʝ 3.3 26 

ʝʩʝʥ 2014 ʝʟʠʢʘ 4.3 26 

ʝʩʝʥ 2014 ʧʣʘʪʬʦʨʤʠʪʝ 4.4 27 

ʝʩʝʥ 2015 ʝʟʠʢʘ 0 26 

ʝʩʝʥ 2015 ʧʣʘʪʬʦʨʤʠʪʝ 0 33 

ʧʨʦʣʝʪ 2016 ʧʣʘʪʬʦʨʤʠʪʝ 19.4 19 

ʝʩʝʥ 2016 ʝʟʠʢʘ 1.5 ( ʙʫʨʝʥ ʚʷʪʲʨ) 20 

ʝʩʝʥ 2016 ʧʣʘʪʬʦʨʤʠʪʝ 3.6 29 

 



ˢ͍ͭ͊ͤ͊ͫͦͫͦ͟ ͔͔ͪͦ͘ - ˾ ͍͔͊ͪ͊͋ͦͭ͊ͤ͘ ͤ͊ ͔͙ͣͭͦ͒͊͟ ͊͘ ͻ͙͙͎͙͒ͪͦ͋ͦͦ͡;͔ͤ ͙͙͎ͣͦͤͭͦͪͤ | 
2016 

36 

 

ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ (ʝʟʠʢʘ) ʥʘ ʝʟʝʨʦʪʦ ʜʘ ʩʝ ʧʨʦʙʦʥʘʙʠʨʘ ʩʘʤʦ ʢʘʪʦ ʝʪʦʨʘ 

ʜʦʧʲʣʥʠʪʝʣʥʘ ʧʨʠ ʥʫʞʜʘ. ʊʷ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʪʨʫʜʥʦ ʜʦʩʪʲʧʥʘ, ʨʘʟʧʦʣʦʞʝʥʘ ʝ ʙʣʠʟʦ ʜʦ 

ʚʭʦʜʘ ʥʘ ʢʘʥʘʣʘ ʦʪʢʲʤ ʤʦʨʝʪʦ ʠ ʯʝʩʪʦ ʝ ʧʦʜʣʦʞʝʥʘ ʥʘ ʩʠʣʥʠ ʢʦʣʝʙʘʥʠʷ ʥʘ ʩʦʣʝʥʦʩʪʪʘ. 

ɹʘʩʝʡʥ Ăɼʚʦʨʘñ 

ʅʘʡ-ʶʞʥʠʷ ʠʟʦʣʠʨʘʥ ʙʘʩʝʡʥ Ăɼʚʦʨʘñ ʝ ʧʨʦʙʦʥʘʙʠʨʘʥ ʩʘʤʦ ʧʨʝʟ 2013 ʛ., ʢʦʛʘʪʦ ʩʝ 

ʫʩʪʘʥʦʚʠ ʯʠʩʣʝʥʦʩʪ ʥʘ ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ ʦʪ 0.1 ʝʢʟ/ m
2 
ʧʨʠ ʩʦʣʝʥʦʩʪ 36 ʧʨʦʤʠʣʘ, ʠʣʠ 

ʦʢʦʣʦ 58 ʭʠʣ. ʝʢʟ. ʚ ʪʦʟʠ ʙʘʩʝʡʥ. ʊʦʟʠ ʙʘʩʝʡʥ ʝ ʠʟʦʣʠʨʘʥ ʠ ʠʤʘ ʤʠʥʠʤʘʣʥʦ ʟʥʘʯʝʥʠʝ ʟʘ 

ʦʮʝʣʷʚʘʥʝʪʦ ʥʘ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ ʟʘʪʦʚʘ ʪʦʡ ʝ ʠʟʢʣʶʯʝʥʦ ʦʪ 

ʤʦʥʠʪʦʨʠʥʛʦʚʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʨʠʙʠ. 

˞̆̃̆̑̎́ ̘́̒̓ ̎́ ˍ̓́̎́̒̏̃̒̋̏ ̆̈̆̑̏ ɉ˞̆̃̆̑̆̎ ̒̏̌̎̉̋Ɋ 
ʇʣʦʱʪʘ ʥʘ ʘʢʚʘʪʦʨʠʷʪʘ, ʢʦʷʪʦ ʦʙʠʪʘʚʘ Knipowitchia caucasica  ʚ ʉʝʚʝʨʥʠʷ ʩʦʣʥʠʢ ʝ 

ʦʢʦʣʦ 222 ʭʝʢʪʘʨʘ (ɺʲʪʨʝʰʝʥ ʨʝʪʝʥʟʦʨ), ʢʘʪʦ ʧʨʝʜʧʦʣʘʛʘʝʤʘ ʯʠʩʣʝʥʦʩʪ ʥʘ ʧʦʧʫʣʘʮʠʷʪʘ 

ʝ ʦʪ ʥʘʜ 34 ʤʠʣʠʦʥʘ ʠʥʜʠʚʠʜʘ ʢʲʤ ʢʨʘʷ ʥʘ 2014 ʛ. ʇʨʝʟ ʘʚʛʫʩʪ 2015 ʛ. ʥʘʤʘʣʷʚʘ ʜʦ 6.7 

ʤʣʥ ʠʥʜʠʚʠʜʘ, ʘ ʧʨʝʟ 2016 ʥʘʨʘʩʪʚʘ ʩʣʘʙʦ ʜʦ 8.4 ʤʣʥ. ʠʥʜʠʚʠʜʘ. 

ɺʲʪʨʝʰʝʥ ʨʝʪʝʥʟʦʨ 

ʏʠʩʣʝʥʦʩʪʪʘ ʥʘ Knipowitchia caucasica -7 ʝʢʟ./m
2 
ʧʨʝʟ ʘʧʨʠʣ 1999 ʜʦ 16 ʝʢʟ./ m

2
ʧʨʝʟ ʶʣʠ 

1999 ʛ. (ʄʠʭʦʚ, ʦʪʯʝʪ ʢʲʤ ɹʐʇʆɹ, ʥʝʧʫʙʣʠʢʫʚʘʥʠ ʜʘʥʥʠ). ʇʨʝʟ ʘʚʛʫʩʪ 2000 ʛʦʜʠʥʘ 

ʩʨʝʜʥʘʪʘ ʯʠʩʣʝʥʦʩʪ ʚ ʩʲʱʠʷʪ ʙʘʩʝʡʥ ʝ ʙʠʣʘ 5,2 ʝʢʟ./ m
2
.  

ʇʨʝʟ 2014 ʛ. ʚʲʚ ɺʲʪʨʝʰʥʠʷ ʨʝʪʝʥʟʦʨ ï ʟʘʧʘʜʥʘ ʯʘʩʪ, ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʩʨʝʜʥʦ 15,6 ʝʢʟ/ 

m
2 
Knipowitchia caucasica, ʧʨʠ ʩʦʣʝʥʦʩʪ 24 ʧʨʦʤʠʣʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘʪʘ 22 ʛʨʘʜʫʩʘ ʮʝʣʟʠʡ. 

ʇʨʝʟ 2015 ʛ. ʯʠʩʣʝʥʦʩʪʪʘ ʥʘ Knipowitchia caucasica ʚʲʚ ɺʲʪʨʝʰʥʠʷ ʨʝʪʝʥʟʦʨ - ʟʘʧʘʜʥʘ 

ʯʘʩʪ, ʙʝʰʝ 4,55 ʝʢʟ/ m
2 
ʧʨʠ ʩʦʣʝʥʦʩʪ 24.1 ʧʨʦʤʠʣʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘ 27 ʛʨʘʜʫʩʘ. ʇʨʝʟ 2016 

ʛʦʜʠʥʘ ʯʠʩʣʝʥʦʩʪʪʘ ʚ ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʙʝʰʝ 3.8 ʝʢʟ/ m
2
. ʊʝʥʜʝʥʮʠʷ ʢʲʤ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʯʠʩʣʝʥʦʩʪʪʘ ʠ ʠʟʨʘʚʥʷʚʘʥʝ ʩʲʩ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʖʞʥʠʷ ʩʦʣʥʠʢ. 

ʇʨʝʟ 2015 ʛ. ʙʝʰʝ ʥʘʧʨʘʚʝʥ ʦʧʠʪ ʜʘ ʩʝ ʧʨʦʙʦʥʘʙʠʨʘ ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʨʝʪʝʥʟʦʨʘ, 

ʫʩʪʘʥʦʚʠ ʩʝ ʜʝʙʝʣ ʩʣʦʡ ʪʠʥʷ ʥʝʧʦʟʦʣʷʚʘʱ ʛʘʟʝʥʝ, ʫʣʦʚʝʥʠ ʩʨʝʜʥʦ 1.67 ʝʢʟ./ m
2 
ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʙʣʠʟʦʩʪ ʜʦ ʙʨʝʛʘ ʧʨʠ ʩʦʣʝʥʦʩʪ 20,1 ʧʨʦʤʠʣʘ. ʇʨʝʧʦʨʲʯʚʘ ʩʝ ʪʘʟʠ ʯʘʩʪ 

ʜʘ ʩʝ ʧʨʦʙʦʥʘʙʠʨʘ ʩʘʤʦ ʢʘʪʦ ʜʦʧʲʣʥʠʪʝʣʥʘ ʧʨʠ ʥʫʞʜʘ. 

ʇʨʝʟ 2015 ʛ. ʚ ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ɺʲʪʨʝʰʥʠʷ ʨʝʪʝʥʟʦʨ ʠ ʥʘ ʰʣʶʟʘ ʩʚʲʨʟʚʘʱ ʛʦ ʩ 

ʆʩʥʦʚʥʦʪʦ ʝʟʝʨʦ ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʤʘʩʦʚʦ ʢʝʬʘʣʦʚʠ ʝʜʥʦʣʝʪʢʠ (Mugilidae) ʠ ʘʪʝʨʠʥʘ 

(Atherina boyeri), ʪʝʟʠ ʚʠʜʦʚʝ ʦʙʠʢʥʦʚʝʥʦ ʣʝʩʥʦ ʠʟʙʷʛʚʘʪ ʨʘʯʠʣʦʪʦ ʧʨʠ ʦʙʠʢʥʦʚʝʥʠ 

ʫʩʣʦʚʠʷ. 
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ɹʘʩʝʡʥʠ ʊʦʣʙʫʭʠʥ 

ʅʝ ʝ ʚʢʣʶʯʝʥ ʚ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ. ʅʷʤʘ ʧʦʩʪʦʷʥʥʘ ʧʦʧʫʣʘʮʠʷ. ɹʘʩʝʡʥ 

ʊʦʣʙʫʭʠʥ ʧʨʝʟ ʦʩʥʦʚʥʘʪʘ ʯʘʩʪ ʦʪ ʛʦʜʠʥʘʪʘ ʝ ʩ ʚʠʩʦʢʘ ʩʦʣʝʥʦʩʪ (ʥʘʜ 45 ʧʨʦʤʠʣʘ) ʠ ʥʷʤʘ 

ʧʦʩʪʦʷʥʥʘ ʧʦʧʫʣʘʮʠʷ ʥʘ ʢʘʚʢʘʟʢʦ ʧʦʧʯʝ ʠʣʠ ʥʘ ʢʦʡʪʦ ʠ ʜʘ ʝ ʚʠʜ ʨʠʙʘ. ʀʟʢʣʶʯʝʥ ʝ ʦʪ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʨʠʙʠʪʝ. ʇʨʝʟ 2013 ʛ. ʚ ʙʘʩʝʡʥ ʊʦʣʙʫʭʠʥ I ʥʝ ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʨʠʙʥʠ 

ʚʠʜʦʚʝ, ʩʦʣʝʥʦʩʪʪʘ ʙʝʰʝ 58 ʧʨʦʤʠʣʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘ 30 ʛʨʘʜʫʩʘ. ʇʨʝʟ 2014 ʙʝʰʝ 

ʫʩʪʘʥʦʚʝʥʦ ʩʘʤʦ ʝʜʥʦ ʧʦʧʯʝ Knipowitchia caucasica, ʚʝʨʦʷʪʥʦ ʩʣʫʯʘʡʥʦ ʚʣʷʟʣʦ ʧʨʝʟ 

ʢʘʥʘʣʘ. ʉʦʣʝʥʦʩʪʪʘ ʙʝʰʝ 50 ʧʨʦʤʠʣʘ, ʪʝʤʧʝʨʘʪʫʨʘ 22 ʛʨʘʜʫʩʘ. ʇʨʝʟ 2015 ʛ. ʥʝ ʙʷʭʘ 

ʫʩʪʘʥʦʚʝʥʠ ʨʠʙʥʠ ʚʠʜʦʚʝ. 

ɺʲʥʰʝʥ ʨʝʪʝʥʟʦʨ 

ʇʨʠʥʮʠʧʥʦ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʠʤʘ ʧʦʧʫʣʘʮʠʠ ʦʪ ʢʘʚʢʘʟʢʦ ʧʦʧʯʝ, ʥʦ ʭʘʙʠʪʘʪʘ ʥʝ ʝ ʤʥʦʛʦ 

ʧʦʜʭʦʜʷʱ, ʪʲʡ ʢʘʪʦ ʦʩʥʦʚʥʦ ʧʨʝʦʙʣʘʜʘʚʘʪ ʤʘʨʦʬʠʪʠ ʠ ʤʘʣʢʦ ʤʠʜʠ. ʇʨʝʟ 2015 ʛ. 

ʩʝʧʪʝʤʚʨʠ, 0 ʝʢʟ./ m
2
, 80% ʧʦʢʨʠʪʠʝ ʩ Ruppia maritima, ʩʦʣʝʥʦʩʪ 23 ʧʨʦʤʠʣʘ, ʧʨʦʟʨʘʯʥʘ 

ʚʦʜʘ. ɿʘʙʝʣʷʟʘʥʠ ʙʷʭʘ ʝʜʠʥʠʯʥʠ ʝʢʟʝʤʧʣʷʨʠ ʧʦʧʯʝʪʘ, ʧʨʠʙʣʠʟʠʪʝʣʥʦ 2 ʝʢʟ. ʥʘ 300 ʤʝʪʨʘ 

ʪʨʘʥʩʝʢʪʘ (ʚʠʟʫʘʣʥʦ). 

ʆʩʥʦʚʥʦ ʝʟʝʨʦ 

ʅʝ ʝ ʚʢʣʶʯʝʥ ʚ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ. ɺʝʨʦʷʪʥʦ ʥʷʤʘ ʧʦʩʪʦʷʥʥʘ ʧʦʧʫʣʘʮʠʷ, 

ʧʦʨʘʜʠ ʧʨʦʤʝʥʣʠʚʘʪʘ ʩʦʣʝʥʦʩʪ ʧʨʝʟ ʛʦʜʠʥʘʪʘ. ʇʨʝʟ 2014 ʛ. ʙʝʰʝ ʥʘʧʨʘʚʝʥ ʦʧʠʪ ʜʘ ʩʝ 

ʧʨʦʙʦʥʘʙʝʨʝ ʆʩʥʦʚʥʦʪʦ ʝʟʝʨʦ, ʥʦ ʦʧʠʪʘ ʙʝʰʝ ʥʝʫʩʧʝʰʝʥ ʧʦʨʘʜʠ ʠʟʢʣʶʯʠʪʝʣʥʦ 

ʜʲʣʙʦʢʘʪʘ ʪʠʥʷ, ʢʦʷʪʦ ʧʨʘʚʠ ʛʘʟʝʥʝʪʦ ʦʧʘʩʥʦ, ʧʨʦʙʦʥʘʙʠʨʘʥʝʪʦ ʦʪ ʙʨʝʛʘ ʥʝ ʧʦʢʘʟʘ 

ʥʘʣʠʯʠʝ ʥʘ ʢʘʚʢʘʟʢʦ ʧʦʧʯʝ. ʇʨʝʟ 2015 ʛ. ʙʝʰʝ ʥʘʧʨʘʚʝʥ ʚʪʦʨʠ ʦʧʠʪ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʰʣʶʟʘ, ʩʚʲʨʟʚʘʱ ʆʩʥʦʚʥʦʪʦ ʝʟʝʨʦ ʩ ɺʲʪʨʝʰʥʠʷ ʨʝʪʝʥʟʦʨ, ʢʘʚʢʘʟʢʦ ʧʦʧʯʝ ʦʪʥʦʚʦ ʥʝ 

ʙʝʰʝ ʫʩʪʘʥʦʚʝʥʦ ʚ ʢʨʘʡʙʨʝʞʥʘ ʪʨʘʥʩʝʢʪʘ, ʫʩʪʘʥʦʚʝʥʠ ʙʷʭʘ ʝʢʟʝʤʧʣʷʨʠ ʦʪ ʢʘʚʢʘʟʢʦ 

ʧʦʧʯʝ ʘʪʝʨʠʥʘ, ʩʢʘʨʠʜʠ ʠ ʝʜʥʦʛʦʜʠʰʥʠ ʢʝʬʘʣʦʚʠ ʩʘʤʦ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʙʣʠʟʦʩʪ ʠ 

ʚʲʪʨʝ ʚ ʰʣʶʟʘ. 

ʉʝʚʝʨʝʥ ʧʦʷʩ 

ʅʝ ʝ ʚʢʣʶʯʝʥ ʚ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ. ɺʝʨʦʷʪʥʦ ʥʷʤʘ ʧʦʩʪʦʷʥʥʘ ʧʦʧʫʣʘʮʠʷ. 

ʇʨʝʟ 2015 ʛ. ʙʝʰʝ ʦʙʩʣʝʜʚʘʥʘ ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʩʝʚʝʨʥʠʷ ʧʦʷʩ, ʥʘʧʨʘʚʝʥʘ ʙʝ 1000 ʤʝʪʨʘ 

ʪʨʘʥʩʝʢʪʘ ʦʪ ʣʦʜʢʘ ʩ ʧʨʦʙʦʚʟʠʤʘʥʝ ʥʘ ʚʩʝʢʠ 200 ʤʝʪʨʘ, ʥʝ ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʨʠʙʠ, ʩ 

ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʧʦʩʣʝʜʥʠʷʪ ʧʫʥʢʪ, ʢʲʜʝʪʦ ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʤʘʣʲʢ ʙʨʦʡ ʛʘʤʙʫʟʠʷ ʚ 

ʢʨʘʡʙʨʝʞʥʠʪʝ ʦʙʨʘʩʪʚʘʥʠʷ. ɺʠʟʫʘʣʥʦ ʙʷʭʘ ʥʘʙʣʶʜʘʚʘʥʠ ʝʜʨʠ ʢʝʬʘʣʦʚʠ ʨʠʙʠ ʠ ʘʪʝʨʠʥʘ. 

ɺʝʨʦʷʪʥʦ ʠʤʘ ʩʘʤʦ ʝʜʠʥʠʯʥʠ ʝʢʟʝʤʧʣʷʨʠ ʢʘʢʚʢʘʟʢʦ ʧʦʧʯʝ. 
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ʚʦʜʦʝʤ Ăʅʦʚʦʪʦ ʚʦʜʥʦ ʪʷʣʦñ 

ʅʝ ʝ ʚʢʣʶʯʝʥ ʚ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ. ʅʷʤʘ ʧʦʩʪʦʷʥʥʘ ʧʦʧʫʣʘʮʠʷ. ʇʨʝʟ 

2014 ʛ. ʙʝʰʝ ʧʨʦʙʦʥʘʙʨʘʥ, ʦʩʚʝʥ ʛʘʤʙʫʟʠʷ ʥʝ ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʜʨʫʛʠ ʚʠʜʦʚʝ, 

ʨʝʛʠʩʪʨʠʨʘʥʠ ʙʷʭʘ ʩʝʨʠʦʟʥʠ ʧʨʦʮʝʩʠ ʥʘ ʛʥʠʝʥʝ, ʢʦʠʪʦ ʧʨʘʚʷʪ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʜʲʥʥʠ 

ʠ ʯʫʚʩʪʚʠʪʝʣʥʠ ʚʠʜʦʚʝ ʥʝʚʲʟʤʦʞʥʦ. 

˛̗̆̎̋́ ̎́ ̘̠̆̋̏̌̏̄̉̎̉ ̒̓́̓̔̒ 
ʆʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʠʷ ʩʪʘʪʫʩ ʥʘ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ɹɽʂ ʨʠʙʠ ʝ 

ʥʝʚʲʟʤʦʞʥʘ ʩʲʩ ʩʪʘʥʜʘʨʪʥʠʪʝ ʨʠʙʥʠ ʠʥʜʝʢʩʠ, ʪʲʡ ʢʘʪʦ ʠʭʪʠʦʬʘʫʥʘʪʘ ʥʘ ʝʟʝʨʦʪʦ ʝ 

ʠʟʢʣʶʯʠʪʝʣʥʦ ʙʝʜʥʘ ʠ ʩʠʣʥʦ ʟʘʚʠʩʠʤʘ ʦʪ ʩʦʣʝʥʦʩʪʪʘ ʥʘ ʙʘʩʝʡʥʠʪʝ.  

ʇʦ ʚʨʝʤʝ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʩʝ ʨʘʟʨʘʙʦʪʠ ʤʝʪʦʜʠʢʘ (ʚʩʝ ʦʱʝ ʚ ʨʘʙʦʪʥʘ ʪʨʝʪʘ 

ʚʝʨʩʠʷ) ʟʘ ʦʮʝʥʢʘ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʙʘʩʝʡʥʠʪʝ ʩʲʩ ʩʦʣʝʥʦʩʪ ʨʘʚʥʘ ʠʣʠ ʜʦ ʜʚʘ ʧʲʪʠ ʧʦ-

ʚʠʩʦʢʘ ʦʪ ʪʘʟʠ ʥʘ ʯʝʨʥʦʤʦʨʩʢʘʪʘ ʚʦʜʘ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ ʢʘʪʦ ʦʩʥʦʚʝʥ 

ʠʥʜʠʢʘʪʦʨ.  

ɹʘʟʠʨʘʥ ʥʘ ʯʠʩʣʝʥʦʩʪʪʘ ʥʘ K. caucasica ʠʥʜʝʢʩ ʟʘ 

ʆɽʉ ʥʘ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ (v.3.0) 

ʝʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 
ʯʠʩʣʝʥʦʩʪ ʥʘ K. caucasica 

ʄʥʦʛʦ ʜʦʙʨʦ ʅʘʜ 9 ʝʢʟ/ʢʚ.ʤ,  

ɼʦʙʨʦ ʄʝʞʜʫ 3 ʠ 9 ʝʢʟ/ʢʚ.ʤ,  

ʋʤʝʨʝʥʦ ʄʝʞʜʫ 1 ʠ 3 ʝʢʟ/ʢʚ.ʤ,  

ʃʦʰʦ ʄʝʞʜʫ 0.5 ʠ 1 ʝʢʟ/ʢʚ.ʤ  

ʄʥʦʛʦ ʣʦʰʦ ʇʦʜ 0.5 ʝʢʟ/ʢʚ.ʤ  

 

ʉʧʨʷʤʦ ʪʦʟʠ ʠʥʜʝʢʩ ʝ ʠʟʯʠʩʣʝʥʦ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʙʘʩʝʡʥʠ ʚ 

ʝʟʝʨʦʪʦ  ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝ. ʊʘʢʘ ʦʮʝʥʢʘʪʘ ʟʘ 2013 ʠ 2014 ʛ. ʝ ʜʦʙʨʦ 

ʩʲʩʪʦʷʥʠʝ, ʘ ʟʘ 2015 ʛ. ʤʥʦʛʦ ʣʦʰʦ, ʜʦʢʘʪʦ ʧʨʝʟ 2016 ʛ. ʠ ʜʝʪʝ ʯʘʩʪʠ ʥʘ ʝʟʝʨʦʪʦ ʩʘ ʚ 

ʜʦʙʨʦ ʩʲʩʪʦʷʥʠʝ. 

ʛʦʜʠʥʘ ʉʝʚʝʨʝʥ ʩʦʣʥʠʢ ʖʞʝʥ ʩʦʣʥʠʢ 

2013 n/a ʜʦʙʨʦ 

2014 ʤʥʦʛʦ ʜʦʙʨʦ ʜʦʙʨʦ 

2015 ʜʦʙʨʦ ʤʥʦʛʦ ʣʦʰʦ 

2016 ʜʦʙʨʦ ʜʦʙʨʦ 

 

ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʠʥʜʝʢʩ ʟʘ ʦʮʝʥʢʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʝʜʠʥʩʪʚʝʥ ʚʠʜ ʥʝ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʠ 

ʜʦʢʦʣʢʦʪʦ ʚ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʥʷʤʘ ʜʨʫʛʠ ʧʦʩʪʦʷʥʥʦ ʦʙʠʪʘʚʘʱʠ ʚʠʜʦʚʝ ʨʠʙʠ, ʪʦ 
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ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʛʣʝʜʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʙʠʥʠʨʘʥ ʠʥʜʝʢʩ, ʠʟʧʦʣʟʚʘʱ 

ʥʷʢʦʣʢʦ ʚʠʜʘ ɹɽʂ, ʢʦʝʪʦ ʚ ʩʣʫʯʘʷ ʤʦʞʝ ʜʘ ʙʲʜʘʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠʪʝ ʥʘ ʟʦʦʙʝʥʪʦʩʘ 

(Gammarus sp., Idotea baltica, Cardium sp., Mysis sp.), ʪʲʡ ʢʘʪʦ ʚ ʩʣʫʯʘʷ ʪʝʭʥʠʪʝ 

ʧʦʧʫʣʘʮʠʠ ʙʷʭʘ ʟʘʧʘʟʝʥʠ ʠ ʠ ʜʦʙʨʝ ʧʨʝʜʩʪʘʚʝʥʠ. 

˕̈̃̏̅̉  
ʇʨʝʟ ʧʨʦʣʝʪʪʘ ʥʘ 2016 ʛ. ʧʦʧʫʣʘʮʠʷʪʘ ʥʘ ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ (Knipowitchia caucasica) ʚ 

ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʩʝ ʚʲʟʩʪʘʥʦʚʷʚʘ ʠ ʥʘʙʨʦʷʚʘ ʥʘʜ 16 ʤʣʥ. ʠʥʜʠʚʠʜʘ. ʇʦʧʫʣʘʮʠʷʪʘ ʦʪ 

ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ, ʢʦʷʪʦ ʙʝʰʝ ʧʦʯʪʠ ʠʟʯʝʟʥʘʣʘ ʧʨʝʟ 2015 ʛ., ʩʝ ʝ 

ʚʲʟʩʪʘʥʦʚʠʣʘ ʜʦ ʦʙʠʯʘʡʥʠʪʝ ʟʘ ʧʨʝʜʭʦʜʥʠʪʝ ʛʦʜʠʥʠ ʥʠʚʘ, ʘ ʧʦʧʫʣʘʮʠʷʪʘ ʚ ʩʝʚʝʨʥʘʪʘ 

ʯʘʩʪ ʥʘ ʝʟʝʨʦʪʦ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʥʘʤʘʣʷʚʘ ʤʘʢʘʨ ʠ ʩ ʤʥʦʛʦ ʧʦ-ʙʘʚʥʠ ʪʝʤʧʦʚʝ. 

ʇʦʧʫʣʘʮʠʷʪʘ ʦʙʠʪʘʚʘʱʘ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʦʪ ʦʢʦʣʦ 44 ʤʣʥ. ʠʥʜʠʚʠʜʘ ʧʨʝʟ 2014 ʛ. ʩʝ ʝ 

ʩʚʠʣʘ ʜʦ ʦʢʦʣʦ 6.7 ʤʣʥ. ʠʥʜʠʚʠʜʘ ʧʨʝʟ 2015 ʛ, ʪ.ʝ. ʥʘʤʘʣʷʣʘ ʝ ʩ 85% ʟʘ ʝʜʥʘ ʛʦʜʠʥʘ, ʘ 

ʧʣʦʱʪʘ, ʢʦʷʪʦ ʦʙʠʪʘʚʘ ʩʝ ʝ ʩʚʠʣʘ ʩ 56%. ɸ ʧʨʝʟ 2016 ʛ. ʩʝ ʚʲʟʩʪʘʥʦʚʷʚʘ ʜʦ ʦʢʦʣʦ 16 

ʤʣʥ. ʠʥʜʠʚʠʜʘ ʥʘ 100% ʦʪ ʦʙʠʯʘʡʥʘʪʘ ʪʝʨʠʪʦʨʠʷ. 

 

ʈʘʙʦʪʥʘ ʭʠʧʦʪʝʟʘ ʟʘ ʠʟʯʝʟʚʘʥʝʪʦ ʧʨʝʟ 2015 ʛ. ʝ ʧʘʜʘʥʝʪʦ ʥʘ ʩʦʣʝʥʦʩʪʪʘ, ʢʦʝʪʦ ʝ 

ʟʘʧʦʯʥʘʣʦ ʦʱʝ ʧʨʝʟ ʥʦʝʤʚʨʠ 2014 ʛ. ʠ ʝ ʧʨʦʜʲʣʞʠʣʦ ʜʦ ʣʷʪʦʪʦ ʥʘ 2015 ʛ., ʢʦʛʘʪʦ ʧʦʨʘʜʠ 

ʠʥʪʝʥʟʠʚʥʠʪʝ ʚʘʣʝʞʠ ʠ ʛʦʣʝʤʠʪʝ ʥʘʚʦʜʥʝʥʠʷ ʬʝʚʨʫʘʨʠ ï ʘʧʨʠʣ 2015 ʛ., ʩʦʣʝʥʦʩʪʪʘ ʧʘʜʘ 

ʜʦ ʦʢʦʣʦ 4 ʧʨʦʤʠʣʘ ʠ ʚʝʨʦʷʪʥʦ ʩʝ ʝ ʟʘʜʲʨʞʘʣʘ ʥʘ ʪʦʚʘ ʥʠʚʦ ʟʘ ʧʦʚʝʯʝ ʦʪ 5 (6-7) ʤʝʩʝʮʘ, 

ʚʝʨʦʷʪʥʦ ʪʦʚʘ ʝ ʜʦʚʝʣʦ ʜʦ ʠʟʤʠʨʘʥʝʪʦ ʥʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʦʧʯʝʪʘʪʘ ʠ ʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘʣʦ 

ʨʘʟʤʥʦʞʘʚʘʥʝʪʦ ʥʘ ʤʘʣʢʦʪʦ ʦʩʪʘʥʘʣʠ ʦʮʝʣʝʣʠ. ʅʷʤʘ ʦʙʷʩʥʝʥʠʝ ʟʘʱʦ ʯʘʩʪ ʦʪ 

ʧʦʧʫʣʘʮʠʷʪʘ ʩʝ ʝ ʟʘʧʘʟʠʣʘ ʚʲʚ ɺʲʪʨʝʰʥʠʷ ʨʝʪʝʥʟʦʨ, ʧʨʠ ʧʦʣʦʞʝʥʠʝ, ʯʝ ʩʦʣʝʥʦʩʪʪʘ ʝ 

ʙʠʣʘ ʩʲʱʘʪʘ ʢʘʪʦ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ ʙʘʩʝʡʥʠ, ʝʜʥʘ ʦʪ ʚʲʟʤʦʞʥʠʪʝ ʧʨʠʯʠʥʠ ʝ ʧʦ-ʛʦʣʷʤʘʪʘ 

ʠʟʭʦʜʥʘ ʯʠʩʣʝʥʦʩʪ (ʯʝʪʠʨʠ ʧʲʪʠ ʧʦ-ʚʠʩʦʢʘ ʦʪ ʦʩʪʘʥʘʣʠʪʝ ʙʘʩʝʡʥʠ) ʠ ʦʪʪʘʤ ʧʦ-ʚʠʩʦʢʘʪʘ 

ʩʪʘʙʠʣʥʦʩʪ ʥʘ ʧʦʧʫʣʘʮʠʷʪʘ. ɺʪʦʨʘ ʚʲʟʤʦʞʥʘ ʧʨʠʯʠʥʘ ʝ, ʯʝ ʧʘʜʘʥʝʪʦ ʧʦʜ 5 ʧʨʦʤʠʣʘ ʜʘ ʝ 

ʙʠʣʦ ʩʘʤʦ 2-3 ʤʝʩʝʮʘ ʚ ʪʦʟʠ ʙʘʩʝʡʥ. 

 

  ʶʞʥʦ ʝʟʝʨʦ ʩʝʚʝʨʥʦ ʝʟʝʨʦ 

ʚʲʪʨʝʰʝʥ 

ʨʝʪʝʥʟʦʨ 

ʤʝʩʝʮ 2013 2014 2015 2013 2014 2015 2013 2014 2015 

3     5.7     4     4.3 

4   14.1 6.6   19.6 5.2     3.9 

5                   
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6   32.5 10.1   17.1 17.6     15.8 

7   27.8     17.6   30.1     

8     26.2     26.1     24.1 

9 23.4 24.0 34.7 18.7 18.0 26.5   22.7 26.3 

10 30.3           54.3     

11   9.0     10.2     16.1   

 

1. ʆʧʪʠʤʘʣʥʘʪʘ ʩʦʣʝʥʦʩʪ ʟʘ ʨʘʟʤʥʦʞʘʚʘʥʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ 

ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ, ʦʙʠʪʘʚʘʱʠ ɸʪʘʥʘʩʦʚʩʢʘʪʘ ʣʘʛʫʥʘ, ʝ ʦʢʦʣʦ 20-27 ʧʨʦʤʠʣʘ, ʢʘʪʦ 

ʧʨʠ ʩʦʣʝʥʦʩʪ 30-40 ʧʨʦʤʠʣʘ ʚʝʯʝ ʠʤʘ ʤʥʦʛʦ ʤʘʣʢʦ ʝʢʟʝʤʧʣʷʨʠ (ʧʦʜ 0,5 ʝʢʟ/ʢʚ.ʤ) 

ʠ ʥʘʧʲʣʥʦ ʠʟʯʝʟʚʘʪ ʥʘʜ 50 ʧʨʦʤʠʣʘ, ʢʘʪʦ ʦʩʪʘʚʘʪ ʩʘʤʦ ʦʪʜʝʣʥʠ ʝʢʟʝʤʧʣʷʨʠ. 

ɼʦʣʥʘʪʘ ʛʨʘʥʠʮʘ ʟʘ ʩʲʱʝʩʪʚʫʚʘʥʝ ʥʘ ʚʠʜʘ (ʠʣʠ ʧʦʥʝ ʟʘ ʨʘʟʤʥʦʞʘʚʘʥʝ) ʚ 

ʫʩʣʦʚʠʷʪʘ ʥʘ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʝ ʥʘʜ 5 ʧʨʦʤʠʣʘ. ʅʝ ʝ ʩʠʛʫʨʥʦ ʢʘʢʚʘ ʧʦ ʢʘʢʲʚ 

ʥʘʯʠʥ ʩʦʣʝʥʦʩʪʪʘ ʚʣʠʷʝ ʚʲʨʭʫ ʚʠʜʘ, ʜʘʣʠ ʧʨʷʢʦ ʬʠʟʠʦʣʦʛʠʯʥʦ (ʚ ʨʘʟʣʠʯʥʠʪʝ 

ʬʘʟʠ ʦʪ ʨʘʟʚʠʪʠʝʪʦ) ʠʣʠ ʢʦʩʚʝʥʦ, ʯʨʝʟ ʠʟʯʝʟʚʘʥʝ ʥʘ ʭʨʘʥʠʪʝʣʥʠʪʝ ʦʙʝʢʪʠ ʚ ʧʦ-

ʩʦʣʝʥʠʪʝ ʚʦʜʠ. 

2. ʇʨʝʜʧʦʯʠʪʘʥʠʷʪ ʭʘʙʠʪʘʪ ʥʘ ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ ʚ ɸʪʘʥʘʩʦʚʩʢʦ ʝʟʝʨʦ ʩʘ ʧʣʠʪʢʠ 20-

40 ʩʤ ʚʦʜʠ, ʩ ʤʝʢʦ ʪʠʥʝʩʪʦ ʠʣʠ ʪʠʥʝʩʪʦ-ʧʝʩʲʯʣʠʚʦ ʜʲʥʦ, ʩ ʦʙʠʣʠʝ ʦʪ ʧʨʘʟʥʠ 

ʯʝʨʫʧʢʠ ʥʘ ʤʠʜʠ (ʦʩʥʦʚʥʦ Cerastoderma glaucum). ɺʦʜʘʪʘ ʦʙʠʢʥʦʚʝʥʦ ʝ ʤʲʪʥʘ ʠ 

ʜʲʥʦʪʦ ʥʝ ʩʝ ʚʠʞʜʘ, ʚʲʧʨʝʢʠ ʤʘʣʢʘʪʘ ʜʲʣʙʦʯʠʥʘ. ɼʲʥʦʪʦ ʦʙʠʢʥʦʚʝʥʦ ʝ ʛʦʣʦ ʙʝʟ 

ʦʙʨʘʩʪʚʘʥʠʷ ʦʪ ʤʘʢʨʦʬʠʪʠ (ʚ ʨʝʜʢʠ ʩʣʫʯʘʠ ʚʦʜʦʨʘʩʣʠ Enteromorpha, Ulva, 

ʟʘʭʚʘʥʘʪʠ ʟʘ ʯʝʨʫʧʢʠ ʥʘ ʤʠʜʠ ʠʣʠ ʦʭʣʶʚʠ). ɺ ʭʘʙʠʪʘʪʠʪʝ ʦʙʨʘʩʣʠ ʩ Ruppia 

maritima ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʝʜʠʥʠʯʥʠ ʝʢʟʝʤʧʣʷʨʠ (ʧʦʜ 1 ʝʢʟ ʥʘ 300 m
2
). ʆʙʠʯʘʡʥʠ 

ʩʲʧʨʦʚʦʞʜʘʱʠ ʚʠʜʦʚʝ ʩʘ ʤʠʟʠʜʠ ʠ ʨʘʢʦʦʙʨʘʟʥʠ (Idotea sp., Gammarus sp.).  

3. ʋʩʪʘʥʦʚʠ ʩʝ, ʯʝ ʩʘʤʦ ʦʢʦʣʦ 18% ʦʪ ʝʢʟʝʤʧʣʷʨʠʪʝ ʠʟʣʶʧʝʥʠ ʧʨʝʟ ʧʨʦʣʝʪʪʘ 

ʜʦʞʠʚʷʚʘʪ ʜʦ ʝʩʝʥʪʘ, ʚʝʨʦʷʪʥʦ ʦʱʝ ʧʦ-ʤʘʣʲʢ ʧʨʦʮʝʥʪ ʜʦʞʠʚʷʚʘʪ ʜʦ 

ʨʘʟʤʥʦʞʘʚʘʥʝ (ʥʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʧʨʝʟ ʬʝʚʨʫʘʨʠ ï ʤʘʨʪ).  

4. ʇʦ ʚʨʝʤʝ ʥʘ ʥʘʩʪʦʷʱʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʫʩʪʘʥʦʚʠ, ʯʝ ʠʥʚʘʟʠʚʥʠʷʪ ʩʣʘʜʢʦʚʦʜʝʥ 

ʚʠʜ ʨʠʙʘ ʛʘʤʙʫʟʠʷ (Gambusia holbrooki) ʦʮʝʣʷʚʘ ʧʨʠ ʩʦʣʝʥʦʩʪ 36 ʧʨʦʤʠʣʘ (ʚ 

ʉʝʚʝʨʥʦʪʦ ʝʟʝʨʦ).  
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˜̛̑̆̐̏̑̋̉ 
ɽʞʝʤʝʩʝʯʝʥ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʩʦʣʝʥʦʩʪʪʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚʲʚ ʚʦʜʦʝʤʠʪʝ ʦʪ ʢʨʠʪʠʯʥʦ 

ʟʥʘʯʝʥʠʝ ʟʘ ʦʮʝʣʷʚʘʥʝʪʦ ʥʘ ʧʦʧʫʣʘʮʠʷʪʘ ʥʘ ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ ï ʜʚʝ ʪʦʯʢʠ: ɺʲʪʨʝʰʝʥ 

ʨʝʪʝʥʟʦʨ ʥʘ ʉʝʚʝʨʥʠʷ ʩʦʣʥʠʢ ʠ ʖʞʥʦ ʝʟʝʨʦ ʥʘ ʖʞʥʠʷ ʩʦʣʥʠʢ. 

ʄʦʥʠʪʦʨʠʥʛ ʥʘ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ ʢʘʚʢʘʟʢʦʪʦ ʧʦʧʯʝ ʜʘ ʩʝ ʧʨʦʚʝʞʜʘ ʧʨʠʦʨʠʪʝʪʥʦ ʩʘʤʦ ʥʘ 

ʜʚʝ ʪʦʯʢʠ ʚ ʩʣʝʜʥʠʪʝ ʙʘʩʝʡʥʠ: 

1. ʉʝʚʝʨʝʥ ʩʦʣʥʠʢ - ʚʲʪʨʝʰʝʥ ʨʝʪʝʥʟʦʨ ʟʘʧʘʜ (ʜʦʧʲʣʥʠʪʝʣʥʘ ʪʦʯʢʘ - ʚʲʪʨʝʰʝʥ 

ʨʝʪʝʥʟʦʨ ʠʟʪʦʢ). 

2. ʖʞʝʥ ʩʦʣʥʠʢ ï ʶʞʥʦ ʝʟʝʨʦ ʧʨʠ ʧʣʘʪʬʦʨʤʠʪʝ (ʜʦʧʲʣʥʠʪʝʣʥʘ ʪʦʯʢʘ - ʩʝʚʝʨʥʦ 

ʝʟʝʨʦ ï ʝʟʠʢʘ). 

 

 

 

 

  


