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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʪʝʧʝʥʴ ʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ.  

ʇʨʦʙʣʝʤʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʚʚʠʜʫ ʨʝʘʣʴʥʦʡ ʫʛʨʦʟʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʵʢʦʥʦʤʠʢʠ, ʥʦ ʠ ʜʣʷ ʞʠʟʥʠ ʠ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʛʣʦʙʘʣʴʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (ʄʘʢʘʨʦʚ, 2013). çʄʥʦʛʦʣʝʪʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʬʠʢʩʠʨʫʶʪ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʠʭ ʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʦʩʣʝʜʥʠʝ 100 

ʣʝʪ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ, ʧʨʦʪʘʡʢʫ ʤʥʦʛʦʣʝʪʥʝʤʸʨʟʣʳʭ ʧʦʨʦʜ, 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʣʦʙʘʣʴʥʦʤ 

ʧʦʪʝʧʣʝʥʠʠ (ɼʝʤʝʞʢʦ, 2001; ʄʘʢʘʨʦʚ, 2013; Nazarova et al., 2013)è (ʌʨʦʣʦʚʘ ʠ 

ʜʨ., 2018). çɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʪʦʢʘʭ 

ʵʥʝʨʛʠʠ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʝʱʝʩʪʚ ʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʠʥʪʝʥʩʠʬʠʮʠʨʫʶʪʩʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʦʚʳʰʘʝʪʩʷ ʪʨʦʬʥʦʩʪʴ ʚʦʜʦʝʤʦʚ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʠʥʚʘʟʠʡ ʥʦʚʳʭ ʚʠʜʦʚ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠʟ ʙʦʣʝʝ ʶʞʥʳʭ ʨʝʛʠʦʥʦʚ 

(ɼʛʝʙʫʘʜʟʝ, 2002; ʂʘʰʫʣʠʥ ʠ ʜʨ., 2013)è  (ʌʨʦʣʦʚʘ ʠ ʜʨ., 2015; ʀʙʨʘʛʠʤʦʚʘ, 2018). 

çɼʣʷ ʧʦʥʠʤʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚʘʞʥʦ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦ ʝʝ ʜʠʥʘʤʠʢʝ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʛʦʣʦʮʝʥʝ (ʧʦʩʣʝʜʥʠʝ 11-12 ʪʳʩ. ʣʝʪ), ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ 

ʚ ʵʪʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʯʝʨʪʳ ʨʝʣʴʝʬʘ ʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʝʪʠ, ʬʘʫʥʳ ʠ ʬʣʦʨʳ (ɻʦʣʫʙʝʚʘ, 2010)è (ʀʙʨʘʛʠʤʦʚʘ, 2018). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʦʚʦʜʷʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʠʩʢ ʘʥʘʣʦʛʦʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʨʘʟʚʠʪʠʷ ʢʣʠʤʘʪʘ ʚ ʧʨʦʰʣʦʤ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʶʪʩʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʙʫʜʫʪ ʚʳʷʚʣʝʥʳ ʪʨʝʥʜʳ ʨʘʟʚʠʪʠʷ 

ʢʣʠʤʘʪʘ ʚ ʙʫʜʫʱʝʤ (Rukhovets, Filatov, 2010; ʌʨʦʣʦʚʘ ʠ ʜʨ., 2018). ʉʦʟʜʘʥʠʝ 

ʜʦʩʪʦʚʝʨʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʨʝʙʫʝʪ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʧʨʠʨʦʜʥʳʭ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʚ ʧʨʦʰʣʦʤ, ʘ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʧʦʣʥʝʥʠʷ ʠ 

ʦʙʥʦʚʣʝʥʠʷ ʙʘʟr ʜʘʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ (Solovieva 

et al., 2005; ʅʘʟʘʨʦʚʘ, 2011; Frolova et al., 2014; Hoff et al., 2015).  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʠʩʩʝʨʪʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ 

ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʧʨʝʩʥʦʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʨʝʛʠʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʰʣʦʤ. çʇʦʚʳʰʝʥʥʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʪʨʝʚʦʛʦʡ ʟʘ ʙʫʜʫʱʝʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʚʦʜʦʝʤʦʚ ʚ 

ʩʚʷʟʠ ʩ ʥʘʨʘʩʪʘʶʱʠʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʩʚʷʟʘʥʥʳʤ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʩ ʨʘʟʚʝʜʢʦʡ, ʜʦʙʳʯʝʡ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʫʛʣʷ, ʥʝʬʪʠ ʠ ʛʘʟʘ 

(ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʘʷ ʪʫʥʜʨʘ), ʘ ʚ ʜʨʫʛʠʭ ð ʩ ʟʘʩʪʨʦʡʢʦʡ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʧʦʚʳʰʝʥʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʠʥʪʝʥʩʠʚʥʳʤ ʨʳʙʦʨʘʟʚʝʜʝʥʠʝʤ 

(ʂʘʨʝʣʴʩʢʠʡ ʧʝʨʝʰʝʝʢ, ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʘʷ ʨʘʚʥʠʥʘ)è (ʀʙʨʘʛʠʤʦʚʘ, 2018). 

ɸʥʘʣʠʟ ʦʩʪʘʪʢʦʚ Cladocera ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʙʠʦʪʳ ʦʟʝʨ ʧʨʦʰʣʦʛʦ ʠ ʘʥʘʣʠʟʘ ʙʠʦʪʠʯʝʩʢʦʡ 

ʘʜʘʧʪʘʮʠʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ (Rautio, 2001).  

ɻʣʷʮʠʦʢʦʤʧʣʝʢʩʳ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʳ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ 

(ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʘʷ ʪʫʥʜʨʘ) ʦʙʨʘʟʦʚʘʣʠʩʴ ʨʘʥʴʰʝ, ʯʝʤ ʢʨʘʝʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʉʢʘʥʜʠʥʘʚʩʢʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ ʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʩʨʝʜʥʝʤ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʝ (Svendsen et al., 1999; ʉʫʙʝʪʪʦ, 2009). ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʠʣʠ ʭʦʜ ʜʝʛʣʷʮʠʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʨʝʛʠʦʥʘʭ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʨʘʟʥʳʝ ʨʝʛʠʦʥʳ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʠʩʧʳʪʳʚʘʣʠ ʚʣʠʷʥʠʝ ʣʝʜʥʠʢʦʚʳʭ 

ʚʦʜ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʠʟʤʝʥʝʥʠʠ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʝʨ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʦʰʣʦʛʦ ʨʝʛʠʦʥʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʩʦʩʪʘʚ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʷʜʘ 

ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟyʨ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʛʦʣʦʮʝʥʝ.  

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʩʦʩʪʘʚ ʩʦʦʙʱʝʩʪʚ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

11 ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟyʨ ɽʚʨʦʧʝʡʩʢʦʡ ʏʘʩʪʠ ʈʌ ʠ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ 

ʩʦʩʪʘʚʘ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʠʟʫʯʝʥʥʳʭ ʦʟʝʨ ʚ ʛʦʣʦʮʝʥʝ; 
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2. ɺʳʜʝʣʠʪʴ ʜʦʤʠʥʠʨʫʶʱʠʝ ʪʘʢʩʦʥʳ Cladocera ʚ ʪʘʬʦʮʝʥʦʟʘʭ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟʸʨ ɽʚʨʦʧʝʡʩʢʦʡ ʏʘʩʪʠ ʈʌ ʠ 

ʧʨʦʩʣʝʜʠʪʴ ʠʭ ʩʤʝʥʫ ʚ ʛʦʣʦʮʝʥʝ; 

3. ɺʳʷʚʠʪʴ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʚ ʠʟʤʝʥʝʥʠʠ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʨʝʛʠʦʥʘ ʚ 

ʛʦʣʦʮʝʥʝ; 

4. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʝʥʥʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ ʪʘʢʩʦʥʦʚ Cladocera 

ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʟʨy; 

5. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʠ ʵʬʠʧʧʠʫʤʦʚ ʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ ʨʦʜʘ 

Ceriodaphnia spp. ʩ ʮʝʣʴʶ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦ ʚʠʜʘ 

ʧʦ ʵʬʠʧʧʠʫʤʘʤ, ʩʦʭʨʘʥʷʶʰʠʤʩʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʀʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ɽʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ ʚ ʧʝʨʠʦʜ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ - ʛʦʣʦʮʝʥʘ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʦʣʥʦ. ɸʥʘʣʠʟ Cladocera ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʘʥʝʝ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʦʟʨy ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʦʜʥʘʢʦ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʘʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʙʝʟ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʧʳʪʦʢ ʦʧʠʩʘʥʠʷ ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠʥʳ. ʊʘʬʦʮʝʥʦʟ r Cladocera 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʦʣʴʰʠʥʩʪʚʘ ʦʟyʨ, ʚʳʙʨʘʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʥʝʝ ʥʝ ʙʳʣʠ ʠʟʫʯʝʥ.r ɹʦʣʝʝ ʪʦʛʦ, ʤʥʦʛʦʣʝʪʥʠʡ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʚʦʜʠʣʩʷ ʪʦʣʴʢʦ ʥʘ ʦʟ. 

ʇʣʝʱʝʝʚʦ ʠ ʥʘ ʦʟyʨʘʭ ʍʘʨʙʝʡʩʢʦʡ ʩʠʩʪʝʤʳ, ʜʘʥʥʳʝ ʦ ʟʦʦʧʣʘʥʢʪʦʥʥʦʤ 

ʩʦʦʙʱʝʩʪʚʝ ʜʨʫʛʠʭ ʦʟʨy ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʶʪ, ʣʠʙʦ ʦʪʨʳʚʦʯʥʳ (ʦʟ. ɻʘʭʢʦʟʝʨʦ).  

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥ ʩʦʩʪʘʚ ʪʘʬʦʮʝʥʦʟʘ 

Cladocera ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʷʜʘ ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟyʨ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ 

ʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʝʛʦ ʠʟʤʝʥʝʥʠʡ ʚ ʛʦʣʦʮʝʥʝ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ï ʚ ʧʦʟʜʥʝʤ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʝ. ɼʦʧʦʣʥʝʥʘ ʠʤʝʶʱʘʷʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʦʣʦʛʠʠ ʠ ʛʝʦʛʨʘʬʠʠ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ, ʥʘʧʨʠʤʝʨ, ʚʧʝʨʚʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʦʙʥʘʨʫʞʝʥʳ ʦʩʪʘʪʢʠ 

ʨʝʜʢʦʛʦ ʚʠʜʘ, ʣʝʜʥʠʢʦʚʦʛʦ ʨʝʣʠʢʪʘ ï Rhynchotalona latens. ʇʨʦʚʝʜʥy 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʤʥʦʛʦʣʝʪʥʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ 

ʟʦʦʧʣʘʥʢʪʦʥʫ ʦʟ. ʇʣʝʱʝʝʚʦ ʩ ʩʦʩʪʘʚʦʤ ʪʘʬʦʮʝʥʦʟʘ Cladocera ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ɼʘʥʥʳʝ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʟʦʦʧʣʘʥʢʪʦʥʝ ʦʟ. ɻʘʭʢʦʟʝʨʦ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 
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ʢʣʘʜʦʮʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺʧʝʨʚʳʝ ʦʧʠʩʘʥʳ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟʨy ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ, ʚʳʷʚʣʝʥʳ ʦʙʱʠʝ ʯʝʨʪʳ ʦʟyʨ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʠ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ. ɺʧʝʨʚʳʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʩʪʘʚʘ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera 

ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɺʧʝʨʚʳʝ 

ʩʦʩʪʘʚʣʝʥ ʢʣʶʯ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʠʧʧʠʫʤʦʚ Ceriodaphnia spp. ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ɸʥʘʣʠʟ Cladocera 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʨy ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ 

ʜʘʥʥʳʝ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠʟʤʝʥʝʥʠʷ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟʸʨ ʚ 

ʛʦʣʦʮʝʥʝ, ʚʳʷʚʠʪʴ ʦʙʱʠʝ ʯʝʨʪʳ ʨʘʟʚʠʪʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ ʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʝ ʚʨʝʤʷ, ʜʦʧʦʣʥʠʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʙʘʟʳ ʜʘʥʥʳʭ ʦʙ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʧʨʦʰʣʦʛʦ. ʌʦʪʦʤʘʪʝʨʠʘʣ, 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʚ ʭʦʜʝ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʢʣʶʯʘ ʨʝʮʝʥʪʥʳʭ ʠ ʩʫʙʬʦʩʩʠʣʴʥʳʭ 

ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʈʦʩʩʠʠ, ʨʘʙʦʪʘ ʥʘʜ ʢʦʪʦʨʳʤ ʚʝʜʪyʩʷ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʅʀʃ çʇʘʣʝʦʢʣʠʤʘʪʦʣʦʛʠʠ, ʧʘʣʝʦʵʢʦʣʦʛʠʠ, ʧʘʣʝʦʤʘʛʥʝʪʠʟʤʘè ʀɻʠʅɻʊ 

ʂʌʋ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʨʘʤʢʘʭ ʥʘʧʠʩʘʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʣʣʝʢʪʠʚʦʤ 

ʘʚʪʦʨʦʚ ʠʟ ʀʇʕʕ ʈɸʅ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʦʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʢʣʶʯʘ ʧʦ 

ʵʬʠʧʧʠʫʤʘʤ ʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ Ceriodaphnia spp., ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ 

ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚʠʜʳ ʜʘʥʥʦʛʦ ʨʦʜʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦ ʵʬʠʧʧʠʫʤʘʤ, 

ʭʦʨʦʰʦ ʩʦʭʨʘʥʷʶʱʠʤʩʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʧʦʣʥʝʥʠ ̫ʜʘʥʥʳʭ ʤʥʦʛʦʣʝʪʥʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʫʨʩʦʚ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʠ, ʛʠʜʨʦʙʠʦʣʦʛʠʠ, 

ʟʦʦʣʦʛʠʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʵʢʦʣʦʛʠʠ, ʙʠʦʛʝʦʛʨʘʬʠʠ.  

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ:  

1. ʊʘʬʦʮʝʥʦʟʳ Cladocera ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟʸʨ ɽʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ʦʟʸʨ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʩʝʚʝʨʥʳʭ ʚʠʜʦʚ. ʋʚʝʣʠʯʝʥʠʝ 



8 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʪʤʝʯʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʛʦʣʦʮʝʥʝ, ʝʛʦ ʧʠʢ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ ʛʦʣʦʮʝʥʦʚʦʛʦ ʦʧʪʠʤʫʤʘ.  

2. ʇʨʠ ʚʩʤy ʨʘʟʥʦʦʙʨʘʟʠʠ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʠ ʠʭ ʦʩʪʘʪʢʦʚ ʚ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟʸʨ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʌ, ʣʠʰʴ ʜʚʘ ʪʘʢʩʦʥʘ 

ï Chydorus cf. sphaericus ʠ Bosmina (Eubosmina) cf. longispina, ʷʚʣʷʣʠʩʴ 

ʜʦʤʠʥʘʥʪʘʤʠ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʘʬʦʮʝʥʦʟʘʭ Cladocera, ʠ ʠʭ ʩʤʝʥʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʝʩʪʨʦʡʢʘʭ, ʧʨʦʭʦʜʠʚʰʠʭ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʚʨʝʤʷ.  

3. ʕʬʠʧʧʠʫʤʳ Ceriodaphnia spp. ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʌ ʤʦʛʫʪ ʙʳʪʴ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʦ ʫʨʦʚʥʷ ʚʠʜʘ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 03.02.10 ï çʛʠʜʨʦʙʠʦʣʦʛʠʷè, ʘ ʠʤʝʥʥʦ 

ʇʫʥʢʪʫ 4 (çʀʟʫʯʝʥʠʝ ʩʦʦʙʱʝʩʪʚ ʛʠʜʨʦʙʠʦʥʪʦʚ (ʛʠʜʨʦʙʠʦʮʝʥʦʟʦʚ), ʠʭ ʚʠʜʦʚʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʢʘʢ ʦʩʥʦʚʳ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʦʮʝʥʦʟʘè) ʠ ʇʫʥʢʪʫ 6 

(çʀʟʫʯʝʥʠʝ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ ʚʦʜʦʤyʘʭ 

ʨʘʟʥʳʭ ʪʠʧʦʚ ʥʘ ʢʦʥʪʠʥʝʥʪʘʭ (ʙʠʦʣʠʤʥʦʣʦʛʠʷ) ʠ ʚ ʦʢʝʘʥʘʭ (ʙʠʦʦʢʝʘʥʦʣʦʛʠʷ)è).  

ʃʠʯʥʳʡ ʚʢʣʘʜ ʩʦʠʩʢʘʪʝʣʷ. ɸʚʪʦʨʦʤ ʩʦʚʤʝʩʪʥʦ ʩ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ 

ʦʧʨʝʜʝʣʝʥʘ ʪʝʤʘ ʜʠʩʩʝʨʪʘʮʠʠ. ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʦʚʦʜʠʣʩʷ ʢʘʢ 

ʧʨʠ ʣʠʯʥʦʤ ʫʯʘʩʪʠʠ ʘʚʪʦʨʘ ʚ ʵʢʩʧʝʜʠʮʠʷʭ (ɿʘʦʥʝʞʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ɿʘʧʘʜʥʦ-

ʂʘʨʝʣʴʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ), ʪʘʢ ʠ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 

ʢʦʣʣʝʛ ʠʟ ʅʀʃ çʇʘʣʝʦʢʣʠʤʘʪʦʣʦʛʠʠ, ʧʘʣʝʦʵʢʦʣʦʛʠʠ, ʧʘʣʝʦʤʘʛʥʝʪʠʟʤʘè ʀɻʠʅɻʊ 

ʂʌʋ, ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʉʝʚʝʨʘ ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ 

(ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ), ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɸ. ʀ. ɻʝʨʮʝʥʘ, ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ 

ʠʤʝʥʠ ɸ. ʅ. ʉʝʚʝʨʮʦʚʘ ʈɸʅ (ʀʇʕʕ ʈɸʅ). ʃʘʙʦʨʘʪʦʨʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ, 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʙ, ʧʦʧʦʣʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ 

ʚʝʪʚʠʩʪʦʫʩʳʤ ʨʘʢʦʦʙʨʘʟʥʳʤ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʘʚʪʦʨʦʤ ʚ 

ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʚ ʅʀʃ çʇʘʣʝʦʢʣʠʤʘʪʦʣʦʛʠʠ, ʧʘʣʝʦʵʢʦʣʦʛʠʠ, 

ʧʘʣʝʦʤʘʛʥʝʪʠʟʤʘè. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʝʣʘʩʴ ʘʚʪʦʨʦʤ ʧʨʠ 
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ʧʦʩʪʦʷʥʥʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ ʩ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʠ ʢʦʣʣʝʛʘʤʠ ʠʟ ʀʥʩʪʠʪʫʪʘ 

ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ ʠʤ. ɸ. ʅ. ʉʝʚʝʨʮʦʚʘ (ʛ. ʄʦʩʢʚʘ), ʋʥʠʚʝʨʩʠʪʝʪʘ 

ʍʝʣʴʩʠʥʢʠ (University of Helsinki, Finland), ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ɿʝʥʢʝʥʙʝʨʛʘ (Senckenberg Research Institute, Frankfurt, Germany). ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟʳ ʚʳʧʦʣʥʝʥʳ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʉ2 ʚʝʨʩʠʷ 1.5 (Juggins, 2007), 

Tilia/TiliaGraph software (Grimm, 2004), PAST (version 3.26, Hammer et al., 2001). 

ʊʝʢʩʪ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘʧʠʩʘʥ ʘʚʪʦʨʦʤ ʧʦ ʩʦʛʣʘʩʦʚʘʥʥʦʤʫ ʩ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ 

ʧʣʘʥʫ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʬʦʪʦʛʨʘʬʠʠ ʦʩʪʘʪʢʦʚ Cladocera ʧʦʜ ʩʚʝʪʦʚʳʤ 

ʤʠʢʨʦʩʢʦʧʦʤ, ʧʨʠʚʝʜʥyʥʳʝ ʚ ʨʘʙʦʪʝ, ʧʦʣʫʯʝʥʳ ʘʚʪʦʨʦʤ ʣʠʯʥʦ. ʇʫʙʣʠʢʘʮʠʠ ʧʦ 

ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘʧʠʩʘʥʳ ʘʚʪʦʨʦʤ ʣʠʯʥʦ ʠʣʠ ʚ ʩʦʘʚʪʦʨʩʪʚʝ, ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʜʦʣʷ ʣʠʯʥʦʛʦ ʫʯʘʩʪʠʷ ʘʚʪʦʨʘ ʚ ʧʦʜʛʦʪʦʚʢʝ ʧʫʙʣʠʢʘʮʠʡ ʩʦʩʪʘʚʠʣʘ 30ï70%. ʀʤʝʥʘ 

ʩʦʘʚʪʦʨʦʚ ʫʢʘʟʘʥʳ ʚ ʦʧʠʩʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʫʙʣʠʢʘʮʠʡ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ɸʚʪʦʨʦʤ ʧʨʠʤʝʥʷʣʠʩʴ 

ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʳ ʦʪʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ (Frey, 1988; Korhola, Rautio, 

2001; Cʤʠʨʥʦʚ, 1979). ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʦʩʪʘʪʢʦʚ ʚʝʣʘʩʴ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ 

ʦʧʨʝʜʝʣʠʪʝʣʷʤ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʦʪʨʘʞʘʶʱʠʭ ʥʳʥʝʰʥʠʡ ʫʨʦʚʝʥʴ 

ʩʠʩʪʝʤʘʪʠʢʠ (ʂʦʪʦʚ ʠ ʜʨ., 2010; Kotov et al., 2016), ʠ ʧʦ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ 

ʦʧʨʝʜʝʣʠʪʝʣʴʥʳʤ ʢʣʶʯʘʤ ʩʫʙʬʦʩʩʠʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ 

ʠʟ ʝʚʨʦʧʝʡʩʢʠʭ ʚʦʜʦʤyʦʚ (SzeroczyŒska, Sarmaja-Korjonen, 2007), ʪʘʢʞʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʵʢʦʣʦʛʠʠ ʠ ʪʘʢʩʦʥʦʤʠʠ 

ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ Cladocera ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʢʘʨʮʠʥʦʣʦʛʦʚ 

(ʂʦʨʦʚʯʠʥʩʢʠʡ, 2004; Kotov, 2016; Van Damme, Nevalainen, 2019 ʠ ʜʨ.). 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ, ʩʠʤʧʦʟʠʫʤʘʭ, ʰʢʦʣʘʭ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

"ʇʘʣʝʦʣʠʤʥʦʣʦʛʠʷ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ" (ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ, 2014; ʛ. ʗʢʫʪʩʢ, 2016, ʛ. 

ʂʘʟʘʥʴ, 2018), ñXVI  ɺʩʝʨʦʩʩʠʡʩʢʦʝ ʤʠʢʨʦʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʚʝʱʘʥʠʝò (ʛ. 

ʂʘʣʠʥʠʥʛʨʘʜ, 2015 ʛ.), ñXIV ʈʘʙʦʯʘʷ ʚʩʪʨʝʯʘ ʧʦ ʠʟʫʯʝʥʠʶ ʩʫʙʬʦʩʩʠʣʴʥʳʭ 

Cladoceraò (ʃʝʚʠʢʦ ʊʝʨʤʝ, ʀʪʘʣʠʷ, 2016 ʛ.), ñɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ñʇʫʪʠ ʵʚʦʣʶʮʠʦʥʥʦʡ ʛʝʦʛʨʘʬʠʠò, ʧʦʩʚʷʱʥyʥʘʷ ʧʘʤʷʪʠ ʧʨʦʬʝʩʩʦʨʘ ɸ. ɸ. 
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ɺʝʣʠʯʢʦò (ʄʦʩʢʚʘ, 2016 ʛ.), ñʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ñɺʦʜʥʳʝ ʨʝʩʫʨʩʳ: 

ʠʟʫʯʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝò (ʣʠʤʥʦʣʦʛʠʯʝʩʢʘʷ ʰʢʦʣʘ-ʧʨʘʢʪʠʢʘ) (ʇʝʪʨʦʟʘʚʦʜʩʢ, 

ʂʘʨʝʣʠʷ, 2016 ʛ.), ñ7-ʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʅʘʫʯʥʘʷ ʛʝʦʢʦʥʬʝʨʝʥʮʠʷ SGEMò (ɸʣʙʝʥʘ, 

ɹʦʣʛʘʨʠʷ, 2017), ñʅʝʜʝʣʷ ɸʨʢʪʠʯʝʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʩʘʤʤʠʪʘò (ʇʨʘʛʘ, ʏʝʭʠʷ, 2017 

ʛ.), ñIII ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʤʦʣʦʜʝʞʥʳʡ ʥʘʫʯʥʳʡ ʬʦʨʫʤ ñʅʘʫʢʘ ʙʫʜʫʱʝʛʦ ï ʥʘʫʢʘ 

ʤʦʣʦʜʳʭò (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, 2017 ʛ.), ñɻʝʥʝʨʘʣʴʥʘʷ ɸʩʩʘʤʙʣʝʷ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʉʦʶʟʘ ʅʘʫʢ ʦ ɿʝʤʣʝò (ɺʝʥʘ, ɸʚʩʪʨʠʷ, 2018 ʛ.), ñ8-ʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʅʘʫʯʥʘʷ 

ʛʝʦʢʦʥʬʝʨʝʥʮʠʷ ñSGEMò (ɸʣʙʝʥʘ, ɹʦʣʛʘʨʠʷ, 2018), ñɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ 

ʠʟʫʯʝʥʠʷ ʨʘʢʦʦʙʨʘʟʥʳʭò (ɹʦʨʦʢ, ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʴ, 2018 ʛ.). 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 30 ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 12 

ʩʪʘʪʝʡ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ, 12 ʠʟ ʢʦʪʦʨʳʭ ʨʝʢʦʤʝʥʜʦʚʘʥ r ɺʳʩʰʝʡ 

ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʝʡ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, 7 ʠʟ ʥʠʭ ʚʢʣʶʯʝʥʳ ʚ WoS, 10 ï ʚ ʙʘʟʫ ʜʘʥʥʳʭ Scopus. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʤy ʜʠʩʩʝʨʪʘʮʠʠ. ʉʦʜʝʨʞʘʥʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʠʟʣʦʞʝʥʦ ʥʘ 206 

ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʦʩʥʦʚʥʦʡ ʪʝʢʩʪ ʠʟʣʦʞʝʥ ʥʘ 179 ʣʠʩʪʘʭ, 

ʧʨʠʣʦʞʝʥʠʝ - ʥʘ 27 ʣʠʩʪʘʭ. ʆʩʥʦʚʥʦʡ ʪʝʢʩʪ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʭy ʛʣʘʚ, 

ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ, ʩʧʠʩʢʘ ʨʘʙʦʪ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ, ʩʧʠʩʢʘ 

ʣʠʪʝʨʘʪʫʨʳ. ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʩʦʜʝʨʞʠʪ 259 ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

175 ï ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ. ʊʝʢʩʪ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ 43 ʨʠʩʫʥʢʘʤʠ ʠ 11 

ʪʘʙʣʠʮʘʤʠ, ʠʟ ʥʠʭ 12 ʨʠʩʫʥʢʦʚ ʠ 1 ʪʘʙʣʠʮʘ ʚʳʥʝʩʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʷ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɺʳʨʘʞʘʶ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʚʦʝʤʫ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ ʃʘʨʠʩʝ ɸʣʝʢʩʘʥʜʨʦʚʥʝ ʌʨʦʣʦʚʦʡ ʟʘ ʧʦʤʦʱʴ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʜʠʩʩʝʨʪʘʮʠʠ, ʮʝʥʥʳʝ ʩʦʚʝʪʳ ʠ ʟʘʤʝʯʘʥʠʷ, ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ ʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʦʩʪʘʪʢʦʚ Cladocera ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʦʨʛʘʥʠʟʘʮʠʶ ʩʪʘʞʠʨʦʚʦʢ ʠ ʢʦʥʩʫʣʴʪʘʮʠʡ ʫ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢʦʚ ʚ ʦʙʣʘʩʪʠ 

ʢʘʨʮʠʥʦʣʦʛʠʠ. ɹʣʘʛʦʜʘʨʶ ʅʀʃ çʇʘʣʝʦʢʣʠʤʘʪʦʣʦʛʠʠ, ʧʘʣʝʦʵʢʦʣʦʛʠʠ, 

ʧʘʣʝʦʤʘʛʥʝʪʠʟʤʘè ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʂʘʟʘʥʩʢʦʛʦ 

(ʇʨʠʚʦʣʞʩʢʦʛʦ) ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 
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ʫʨʦʚʥʝʡ. ɹʣʘʛʦʜʘʨʶ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ʣʘʙʦʨʘʪʦʨʠʠ ʟʘ ʫʯʘʩʪʠʝ ʚ ʧʦʣʝʚʳʭ ʚʳʝʟʜʘʭ, 

ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʤʦʱʴ ʠ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ. ʆʩʦʙʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʳʨʘʞʘʶ 

ɸʣʝʢʩʝʶ ɸʣʝʢʩʝʝʚʠʯʫ ʂʦʪʦʚʫ ʟʘ ʦʢʘʟʘʥʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʮʝʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʚ 

ʦʙʣʘʩʪʠ ʤʦʨʬʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʘʪʠʢʠ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. ɹʣʘʛʦʜʘʨʶ 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʉʝʚʝʨʘ ʂʘʨʅʎ ʈɸʅ ʠ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʩʦʚʤʝʩʪʥʳʭ 

ʵʢʩʧʝʜʠʮʠʡ ʚ ʂʘʨʝʣʠʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ɼʤʠʪʨʠʷ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ ʉʫʙʝʪʪʦ, ʅʘʪʘʣʴʶ 

ɸʣʝʢʩʘʥʜʨʦʚʥʫ ɹʝʣʢʠʥʫ, ʄʘʢʩʠʤʘ ʉʝʨʛʝʝʚʠʯʘ ʇʦʪʘʭʠʥʘ, ʟʘ ʠʭ ʚʢʣʘʜ ʚ 

ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʜʠʮʠʡ, ʘ ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʧʦ ʘʥʘʣʠʟʫ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʪʜʝʣʴʥʘʷ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘʤ ʈʦʩʩʠʡʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɸ. ʀ. ɻʝʨʮʝʥʘ ʠ 

ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʂʦʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 

ʦʙʨʘʟʮʳ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʀʩʢʨʝʥʥʝ ʙʣʘʛʦʜʘʨʶ ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ 

ʵʚʦʣʶʮʠʠ ʠʤʝʥʠ ɸ. ʅ. ʉʝʚʝʨʮʦʚʘ ʈɸʅ ʟʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʡʪʠ ʦʙʫʯʝʥʠʝ ʥʦʚʦʤʫ 

ʤʝʪʦʜʫ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʨʘʞʘʶ ʦʪʜʝʣʴʥʫʶ 

ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɸʥʥʝ ʅʠʢʦʣʘʝʚʥʝ ʅʝʨʝʪʠʥʦʡ ʟʘ ʧʦʤʦʱʴ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ ʵʬʠʧʧʠʫʤʦʚ Ceriodaphnia sp., ʚʳʧʦʣʥʝʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʢʘʥʠʨʫʶʱʝʡ ʤʠʢʨʦʩʢʦʧʠʠ. ɹʣʘʛʦʜʘʨʶ ʀʛʦʨʷ ɺʘʩʠʣʴʝʚʠʯʘ ɸʩʴʢʝʝʚʘ, ɸʨʪʫʨʘ 

ʆʣʝʛʦʚʠʯʘ ɸʩʴʢʝʝʚʘ ʠ ʆʣʝʛʘ ɺʘʩʠʣʴʝʚʠʯʘ ɸʩʴʢʝʝʚʘ ʟʘ ʧʦʤʦʱʴ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ. ʊʘʢʞʝ ʙʣʘʛʦʜʘʨʶ ʩʚʦʠʭ ʨʦʜʥʳʭ ʠ ʙʣʠʟʢʠʭ ʟʘ ʦʢʘʟʘʥʥʫʶ 

ʧʦʤʦʱʴ ʠ ʧʦʜʜʝʨʞʢʫ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʜʠʩʩʝʨʪʘʮʠʠ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʂʘʟʘʥʩʢʦʛʦ (ʇʨʠʚʦʣʞʩʢʦʛʦ) ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚ ʈʌʌʀ (ˉ 17-34-50129 ʤʦʣ_ʥʨ, ˉ16-

35-50067 ʤʦʣ_ʥʨ, ˉ 18-35-00328 ʤʦʣ_ʘ), ɻʨʘʥʪʘ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ çɸʣʛʘʨʳʰè ˉ73-05-280715 ʠ ʩʪʠʧʝʥʜʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʇʨʠʢʘʟ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ̄244 ʦʪ 16 ʤʘʨʪʘ 2016ʛ.). 
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ɻʃɸɺɸ 1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

1.1. ʈʦʣʴ ʝʚʨʘʟʠʡʩʢʦʛʦ ʣʝʜʷʥʦʛʦ ʱʠʪʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʨʝʣʴʝʬʘ ʠ ʦʟʨyʥʦʩʪʠ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ  

ʉʝʚʝʨʥʘʷ ɽʚʨʘʟʠʷ ʚ ʧʦʟʜʥʝʤ ʥʝʦʧʣʝʡʩʪʦʮʝʥʝ ʙʳʣʘ ʧʦʢʨʳʪʘ ʪʨʝʤʷ 

ʧʦʣʫʥʝʟʘʚʠʩʠʤʳʤʠ ʧʣʘʩʪʘʤʠ ʣʴʜʘ, ʢʦʪʦʨʳʝ ʚʦ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʣʝʜʥʠʢʦʚʦʛʦ 

ʤʘʢʩʠʤʫʤʘ ʦʙʲʝʜʠʥʠʣʠʩʴ ʚ ʝʜʠʥʳʡ ʝʚʨʘʟʠʡʩʢʠʡ ʣʝʜʷʥʦʡ ʱʠʪ (ʈʠʩ. 1, ɸ). ʉ 

ʧʦʤʦʱʴʶ ʪʨʭyʤʝʨʥʦʛʦ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʜʝʛʣʷʮʠʘʮʠʷ ʝʚʨʘʟʠʡʩʢʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʱʠʪʘ ʥʦʩʠʣʘ ʥʝʣʠʥʝʡʥʳʡ ʠ 

ʘʩʠʥʭʨʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʝʪʝʨʧʝʚʘʣʘ ʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʘʫʟʳ, ʠʣʠ ʜʘʞʝ 

ʧʦʚʪʦʨʥʦʝ ʦʣʝʜʝʥʝʥʠʝ ʚ ʦʪʚʝʪ ʥʘ ʨʷʜ ʚʥʝʰʥʠʭ ʠʣʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ (Patton et 

al., 2017) (ʈʠʩ. 1, ɹ-ɺ). 

ɼʣʷ ʧʝʨʠʦʜʠʟʘʮʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ 

ɽʚʨʦʧʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʭʝʤʘ ɹʣʠʪʪʘ-ʉʝʨʥʘʥʜʝʨʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʘ ̫ʄʘʥʛʝʨʫʜʦʤ ʩ 

ʩʦʘʚʪʦʨʘʤʠ (Mangerud et al., 1974). ʅʘ ʩʝʚʝʨʝ ɽʚʨʘʟʠʠ ʩʨʦʢʠ ʩʤʝʥʳ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʷʪʩʷ (ʍʦʪʠʥʩʢʠʡ, 1977): ʛʨʘʥʠʮʘ ʤʝʞʜʫ 

ʘʪʣʘʥʪʠʯʝʩʢʠʤ ʠ ʩʫʙʙʦʨʝʘʣʴʥʳʤ ʧʝʨʠʦʜʘʤʠ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ 

ʚʨʝʤʷ 5 ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ, ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ ʠ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ï ʥʘ ʚʨʝʤʷ 4ï7 

ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ (ʉʤʠʨʥʦʚ, 2010). ɻʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ, ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʠʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʝʟʦʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʠ ʤʦʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʉʝʚʝʨʥʦʡ ʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʚʳʩʦʢʠʤ ʚʨʝʤʝʥʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ (ʉʫʙʝʪʪʦ ʠ ʜʨ., 2003), ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʠʟʦʪʦʧʥʦ-ʢʠʩʣʦʨʦʜʥʦʛʦ 

ʩʦʩʪʘʚʘ ʣʝʜʷʥʳʭ ʢʝʨʥʦʚ ʚ ɻʨʝʥʣʘʥʜʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʷʭ ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʠʤʘʪʘ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʌ ʦʙʩʫʞʜʘʶʪʩʷ ʚ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ (ʉʫʙʝʪʪʦ, 2009; ɹʦʨʠʩʦʚʘ ʠ ʜʨ., 2013; ʅʦʚʝʥʢʦ, 

2016; ʀʙʨʘʛʠʤʦʚʘ, 2018). 



13 

 

ʈʠʩ. 1. ɸ) ʆʩʥʦʚʥʳʝ ʜʨʝʥʘʞʥʳʝ ʤʘʨʰʨʫʪʳ ɽʚʨʘʟʠʡʩʢʦʛʦ ʣʝʜʷʥʦʛʦ ʱʠʪʘ; ɹ) 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʧʘʫʟʳ ʚ ʦʪʩʪʫʧʣʝʥʠʠ ʣʝʜʥʠʢʘ ʚʦ ʚʨʝʤʷ ʧʦʟʜʥʝʛʦ ɺʝʡʭʩʝʣʷʥʘ 

(ʇʦʩʣʝʜʥʠʡ ʣʝʜʥʠʢʦʚʳʡ ʧʝʨʠʦʜ); ɺ) ʪʦʞʝ, ʥʦ ʛʨʘʥʠʮʳ ʦʙʦʟʥʘʯʝʥʳ ʩ ʫʯʪyʦʤ ʪʦʛʦ, 

ʯʪʦ ʦʥʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʝ ʧʝʨʝʢʨʳʚʘʣʠʩʴ ʣʴʜʦʤ. ɹʦʣʴʰʠʝ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ 

ʧʘʫʟʘʤʠ ʚ ʦʪʩʪʫʧʣʝʥʠʠ ʣʝʜʥʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʳʩʪʨʦʤ ʪʝʤʧʝ ʜʝʛʣʷʮʠʘʮʠʠ 

(Patton et al., 2017).  

 

ɺ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʩʭʝʤʘ ʧʝʨʠʦʜʠʟʘʮʠʠ 

ɹʣʠʪʪʘïʉʝʨʥʘʥʜʝʨʘ ʧʨʠʤʝʥʷʝʪʩʷ ʨʝʜʢʦ, ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʦʙʳʪʠʡ ʚ ʛʦʣʦʮʝʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʪʠʨʦʚʢʘʤʠ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʅʦʚʝʥʢʦ, 

2016). ɺ 2018 ʛʦʜʫ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʨʘʟʜʝʣʠʣʘ ʛʦʣʦʮʝʥ 

ʥʘ ʪʨʠ ʧʝʨʠʦʜʘ: ʛʨʝʥʣʘʥʜʠʡ ï ʥʘʯʘʣʦ 11.7 ʪʳʩ. ʣʝʪ (ʜʦ 2000 ʛ.), ʥʦʨʪʛʨʠʧʧʠʡ ï 

ʥʘʯʘʣʦ 8326 ʪʳʩ. ʣʝʪ (ʜʦ 2000 ʛ.), ʤʝʛʭʘʣʘʠʡ ï ʥʘʯʘʣʦ 4200 ʪʳʩ. ʣʝʪ (ʜʦ 1950 ʛ.) 

(Gibbard, 2018). ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʘʷ ʢʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʨʝʜʥʝʛʦ ʛʦʣʦʮʝʥʘ ʠ ʚʩʝʛʦ 

ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ ʪʨʝʪʴʷ ʯʘʩʪʴ, ʚʢʣʶʯʘʶʱʘʷ ʠ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦʣʫʯʠʣʘ ʩʚʦʝ 

ʥʘʟʚʘʥʠʝ ʚ ʯʝʩʪʴ ʩʧʝʣʝʦʪʝʤ (ʚʪʦʨʠʯʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ), ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʚ ʧʝʱʝʨʥʦʤ ʢʦʤʧʣʝʢʩʝ
 
ʚ ʰʪʘʪʝ ʄʝʛʭʘʣʘʷ (ʀʥʜʠʷ). ʅʘʯʘʣʦ ʵʧʦʭʠ ʙʳʣʦ ʧʨʠʚʷʟʘʥʦ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʟʘʩʫʭʠ ʧʨʠʤʝʨʥʦ ʚ 2250 ʛʦʜʫ ʜʦ ʥʘʰʝʡ ʵʨʳ ʠʣʠ 

ɸ) ɹ) 

ɺ) 
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4250 ʢʘʣ. ʣ.ʥ. ɽʩʣʠ ʤʝʛʭʘʣʘʠʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʠʣʴʥʦʡ ʟʘʩʫʭʦʡ ʠʟ-ʟʘ ʜʚʠʞʝʥʠʷ 

ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠ ʮʠʨʢʫʣʷʮʠʝʡ ʚʦʟʜʫʭʘ, ʪʦ ʚ ʧʝʨʠʦʜ ʥʦʨʪʛʨʠʧʧʠʷ ʪʘʷʣʠ ʣʝʜʥʠʢʠ, 

ʧʦʥʠʞʘʷ ʪʝʤ ʩʘʤʳʤ ʪʝʤʧʝʨʘʪʫʨʫ ɿʝʤʣʠ ʠ ʫʚʝʣʠʯʠʚʘʷ ʦʙʲʤy ʧʨʝʩʥʦʡ ʚʦʜʳ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʛʨʝʥʣʘʥʜʠʡ ʦʟʥʘʤʝʥʦʚʘʣ ʦʢʦʥʯʘʥʠʝ ʣʝʜʥʠʢʦʚʦʛʦ ʧʝʨʠʦʜʘ (Welcome 

to.., 2018).  

ɹʦʣʴʰʠʥʩʪʚʦ ʦʟʨy, ʢʦʪʦʨʳʤ ʧʦʩʚʷʱʝʥʦ ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʨʘʩʧʦʣʦʞʝʥʦ ʚ 

ʛʣʷʮʠʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʩʝʚʝʨʘ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʣʝʜʝʥʝʥʠʡ ʥʘʣʦʞʠʣʦ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʣʴʝʬʘ ʠ 

ʦʟyʨʥʦʩʪʠ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ. ʇʦʟʜʥʝʚʘʣʜʘʡʩʢʦʝ ʦʣʝʜʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ 

ʙʳʩʪʨʳʤ ʠ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʠ ʦʙʲʝʤʘ ʣʝʜʥʠʢʦʚ, ʦʥʦ ʥʘʯʘʣʦʩʴ ʦʢʦʣʦ 

25000 ʣʝʪ ʥʘʟʘʜ ʠ ʠʤʝʣʦ ʩʪʘʜʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʦʪʩʪʫʧʣʝʥʠʷ (I ʵʪʘʧ ï 24000 ï 

15000 ʣ.ʥ.; II ʵʪʘʧ ï 15000 ï 13000 ʣ.ʥ.; III  ʵʪʘʧ ï 13000 ï 7500 ʣ.ʥ.). ʇʦʩʣʝʜʥʠʡ 

ʵʪʘʧ ʜʝʛʣʷʮʠʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʠʟʤʝʥʝʥʠʝʤ ʜʠʥʘʤʠʢʠ ʣʴʜʘ, ʩʚʷʟʘʥʥʳʤ ʩ 

ʨʝʟʢʠʤ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ ʚ ʙʸʣʣʠʥʛʝ-ʘʣʣʝʨʸʜʝ (ʦʢʦʣʦ 13000 ʣ.ʥ.) (ʉʫʙʝʪʪʦ, 

2009). ʉ ʢʦʥʮʘ ʘʣʣʝʨʸʜʘ ʜʝʛʣʷʮʠʘʮʠʷ ʧʨʠʥʷʣʘ ʥʝʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ: ʩʢʦʨʦʩʪʴ 

ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʠ ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 1 ʢʤ ʚ ʛʦʜ.  

 

1.2. ʊʘʬʦʮʝʥʦʟʳ Cladocera ʦʟʨy ʚ ʧʘʣʝʦʨʝʢʦʥʩʪʨʫʢʮʠʷʭ  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʨʛʘʥʦʛʝʥʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʯʘʣʦʩʴ ʚ ʨʝʛʠʦʥʝ ʩʦ 

ʚʨʝʤʝʥʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ʢʦʥʮʝ ʧʨʝʙʦʨʝʘʣʘ ï ʥʘʯʘʣʝ ʙʦʨʝʘʣʘ 

(9500ï9000 
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ʉ ʣ.ʥ.). ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʣʫʞʠʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʝʜʠʤʝʥʪʘʮʠʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʧʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚ ʨʝʛʠʦʥʝ: ʯʝʤ ʙʦʣʴʰʝ ʦʨʛʘʥʠʢʠ, ʪʝʤ 

ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʙʳʣ ʚʦʜʦʤy ʚ ʢʦʥʢʨʝʪʥʳʡ ʧʝʨʠʦʜ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ (ʉʫʙʝʪʪʦ, 2009; ʐʝʣʝʭʦʚʘ, ʃʘʚʨʦʚʘ, 

2011). ʂʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ, ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ, ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʥʘʜʸʞʥʳʭ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ ʜʘʪʠʨʦʚʦʢ ʧʦʟʚʦʣʷʝʪ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʩʪʦʨʠʶ ʥʘʢʦʧʣʝʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʚʳʧʦʣʥʠʪʴ 



15 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʜʨʫʛʠʭ ʩʦʙʳʪʠʡ ʵʚʦʣʶʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʪʳʩʷʯʝʣʝʪʠʷ (ʅʘʟʘʨʦʚʘ, 2011; ʀʙʨʘʛʠʤʦʚʘ, 2018). ʉʨʝʜʠ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ ʯʘʱʝ 

ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʦʨʳ ʠ ʧʳʣʴʮʘ ʨʘʩʪʝʥʠʡ (Rudaya et al., 2012), ʜʠʘʪʦʤʦʚʳʝ 

ʚʦʜʦʨʦʩʣʠ (Battarbee, 1984), ʦʩʪʘʪʢʠ ʣʠʯʠʥʦʢ ʭʠʨʦʥʦʤʠʜ (Chironomidae) (Frey, 

1988), ʦʩʪʨʘʢʦʜ (Ostracoda) (Kienast et al., 2011) ʠ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ 

(Cladocera) (Frey, 1986; ʉʤʠʨʥʦʚ, 2010; Frolova et al., 2016).  

ɺʝʪʚʠʩʪʦʫʩʳʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ï ʵʪʦ ʜʨʝʚʥʷʷ ʛʨʫʧʧʘ ʧʘʣʝʦʟʦʡʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ (Dumont & Negrea, 2002), ʭʦʪʷ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʠʩʢʦʧʘʝʤʳʝ 

ʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʦʪʥʝʩʝʥʳ ʢ ʢʣʘʜʦʮʝʨʘʤ, ʠʟʚʝʩʪʥʳ ʠʟ 

ʤʝʟʦʟʦʷ (ʉʤʠʨʥʦʚ, 1971; Kotov & Korovchinsky, 2006; Van Damme, Kotov, 2016). 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʙʳʣʠ ʦʧʠʩʘʥ  rʨʘʢʦʦʙʨʘʟʥʳʝ, ʧʦʭʦʞʠʝ ʥʘ ʚʝʪʚʠʩʪʦʫʩʳʭ, ʠʟ 

ʜʝʚʦʥʩʢʦʡ ʬʦʨʤʘʮʠʠ ʈʘʡʥʠ ʚ ʐʦʪʣʘʥʜʠʠ ʠ ʚ ʢʘʨʙʦʥʝ ʁʦʨʢʰʠʨʘ (ɸʥʛʣʠʷ) 

(Womack et al., 2012), ʦʜʥʘʢʦ ʠʭ ʦʧʠʩʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʩʪʦʣʴʢʦ 

ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʥʳʤʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ ʥʘʭʦʜʢʠ ʥʝ ʪʦʣʴʢʦ ʢ ʦʪʨʷʜʫ 

Cladocera, ʥʦ ʠ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʛʨʫʧʧʝ ʨʘʢʦʦʙʨʘʟʥʳʭ (Van Damme, Kotov, 2016). 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʧʦʜʩʝʤʝʡʩʪʚʘ ʩʝʤʝʡʩʪʚʘ Chydoridae (Anomopoda) ʦʙʦʩʦʙʠʣʠʩʴ ʚ ʩʨʝʜʥʝʤ ʧʘʣʝʦʟʦʝ 

(ʧʨʠʤʝʨʥʦ 400 ʤʣʥ ʣʝʪ ʥʘʟʘʜ), ʘ ʨʦʜ Daphnia ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʣʩʷ ʥʝ ʤʝʥʝʝ 200 

ʤʣʥ ʣʝʪ ʥʘʟʘʜ (ʎʠʪ. ʧʦ: Forro et al., 2008).  

ɺʝʪʚʠʩʪʦʫʩʳʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩʷ ʢʘʢ ʮʝʣʴʥʘʷ ʝʩʪʝʩʪʚʝʥʥʘʷ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ ʨʘʥʛʘ ʥʘʜʦʪʨʷʜʘ ʠʣʠ ʧʦʜʢʣʘʩʩʘ ʚ ʨʘʤʢʘʭ ʢʣʘʩʩʘ 

Branchiopoda (ʂʦʪʦʚ, 2013). ɼ. ʌʨʘʝʤ ʙʳʣ ʚʥʝʩʥy ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ 

ʩʠʩʪʝʤʘʪʠʢʫ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʦʩʦʙʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ 

ʨʝʚʠʟʠʠ ʩʝʤʝʡʩʪʚʘ Chydoridae Dybowsky et Grochowsky (Frey, 1987). ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 850 ʚʠʜʦʚ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʯʝʪʳʨʤy ʩʦʚʨʝʤʝʥʥʳʤ ʦʪʨʷʜʘʤ, Anomopoda Sars, 1865; Ctenopoda 

Sars, 1865, Haplopoda Sars, 1865 ʠ Onychopoda Sars, 1865. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ 

ʯʠʩʣʦ ʪʘʢʩʦʥʦʚ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ (ʙʦʣʝʝ 650) ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʦʪʨʷʜʫ 

Anomopoda (ʂʦʪʦʚ, 2013). ʆʜʥʘʢʦ ʦʧʠʩʘʥʥʦʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 
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Cladocera ʟʥʘʯʠʪʝʣʴʥʦ ʥʝʜʦʦʮʝʥʝʥʦ, ʩʠʩʪʝʤʘʪʠʢʘ ʤʥʦʛʠʭ ʛʨʫʧʧ ʚʠʜʦʚ ʠ ʨʦʜʦʚ ʧʦ 

ʩʝʡ ʜʝʥʴ ʦʩʪʘʪyʩʷ ʥʝʷʩʥʦʡ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʝʚʠʟʠʠ (ʉʤʠʨʥʦʚ, 2010). 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ, ʝ y ʦʪʜʝʣʴʥʳʭ ʤʘʢʨʦʪʘʢʩʦʥʦʚ ʠ 

ʣʦʢʘʣʴʥʳʭ ʬʘʫʥ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʥʘʭʦʜʢʘʤʠ ʥʝ ʪʦʣʴʢʦ ʥʦʚʳʭ ʜʣʷ 

ʥʘʫʢʠ ʚʠʜʦʚ, ʥʦ ʠ ʮʝʣʳʭ ʩʝʤʝʡʩʪʚ ï Dumontiidae (Santos-Flores & Dodson, 2003).  

ʄʝʪʦʜ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʟʘʨʦʜʠʣʩʷ ʚ ʪʨʫʜʘʭ ɺ. ʅ. 

ʉʫʢʘʯʝʚʘ, ʅ. ɺ. ɺʦʨʦʥʢʦʚʘ, ɹ. ɺ. ʇʝʨʬʠʣʴʝʚʘ, ɺ. ʄ. ʈʳʣʦʚʘ, ʀ. ʀ. ʄʝʩʷʮʝʚʘ (ʎʠʪ. 

ʧʦ: ʉʤʠʨʥʦʚ, 2010). ɽʱʝ ʚ 1927 ʛ. ʃ. ʃ. ʈʦʩʩʦʣʠʤʦ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ çɸʪʣʘʩ 

ʦʩʪʘʪʢʦʚ ʞʠʚʦʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʪʦʨʬʘʭ ʠ ʩʘʧʨʦʧʝʣʷʭè, ʩʦʜʝʨʞʘʱʠʡ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʩʪʘʪʢʦʚ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʇʦʟʞʝ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ 

ʩʚʝʜʝʥʠʷ ʦ ʥʘʭʦʜʢʘʭ 25 ʚʠʜʦʚ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʚ ʦʟ. ʋʠʥʜʝʨʤʠʨ 

(ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) (Scourfield, 1943). ɹʣʘʛʦʜʘʨʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʨʘʙʦʪʘʤ ɼ. ʌʨʘʷ 

(1976, 1982) ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʜʦ ʫʨʦʚʥʷ 

ʚʠʜʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʘʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʅ. ʅ. 

ʉʤʠʨʥʦʚʳʤ ʙʳʣ ʚʥʝʩʥy ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ Cladocera ʠ 

ʠʭ ʦʩʪʘʪʢʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ (ʉʤʠʨʥʦʚ, 1971, 1984), ʦʧʠʩʘʥʳ ʤʝʪʦʜʳ 

ʢʘʨʮʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʉʤʠʨʥʦʚ, 1979), ʘ ʪʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʠ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʝʩʥʦʚʦʜʥʳʭ ʟʦʦʮʝʥʦʟʘʭ ʦʟʨy, ʨʘʟʣʠʯʥʳʭ ʧʦ 

ʛʝʦʛʨʘʬʠʠ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʶ (ʉʤʠʨʥʦʚ, 2010). ʇʦʩʣʝ ʧʠʦʥʝʨʥʳʭ ʨʘʙʦʪ ʥʘʯʘʣʘ 20-

ʛʦ ʚʝʢʘ (ɺʦʨʦʥʢʦʚ, ʊʨʦʠʮʢʠʡ, 1907; ʈʦʩʩʦʣʠʤʦ, 1927) ʧʦ ʠʟʫʯʝʥʠʶ 

ʩʫʙʬʦʩʩʠʣʴʥʳʭ ʦʩʪʘʪʢʦʚ Cladocera ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʟʨyʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʙʳʣʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʨʘʙʦʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʦʟyʨ ɽʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ (ʃʘʩʪʦʯʢʠʥ (1949), ʂʦʨʜʵ (1960, 1972, 1975), ʉʝʤʝʥʦʚʠʯ (1966), 

ʉʣʝʧʫʭʠʥʘ (1976), ʉʤʠʨʥʦʚ (1978, 1986), ʄʘʪʚʝʝʚ (1986), Sarmaja-Korjonen et al. 

(2003), Kultti  et al. (2003) ʠ ʜʨ.). ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ (ʦʟ. 

ʄʘʣʳʡ ʠ ɹʦʣʴʰʦʡ ʐʘʨʪʘʰ, ʦʟ. ʂʘʨʘʩʴʝ), ʂʦʩʪʨʦʤʩʢʘʷ ʦʙʣʘʩʪʴ (ʦʟ. ɻʘʣʠʯʩʢʦʝ), 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʋʨʘʣ (ʦʟ. ɺʘʥʢʘʚʘʜ, ʦʟ. ʄʝʞʛʦʨʥʦʝ), ʄʦʩʢʚʘ ʠ ʄʦʩʢʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ (ʂʦʩʠʥʩʢʠʝ ʦʟʝʨʘ, ʦʟ. ʅʘʨʩʢʦʝ, ʦʟ. ɻʣʫʙʦʢʦʝ, ʦʟ. ɼʦʣʛʦʝ, ʦʟ. ʂʨʫʛʣʦʝ, 

ʀʚʘʥʴʢʦʚʩʢʦʝ ʚʜʭʨ.), ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʴ (ʦʟ. ʅʝʨʦ, ʦʟ. ʉʦʤʠʥʦ, ʦʟ. ʋʱʝʤʝʨʦʚʦ), 
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ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ (ʦʟ. ʇʠʷʚʦʯʥʦʝ), ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ (ʦʟ. ʃʘʜʦʞʩʢʦʝ, ʦʟ. 

ʆʥʝʞʩʢʦʝ) (ʉʤʠʨʥʦʚ, 2010). ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʨʫʧʧʦʚʦʛʦ ʫʯyʪʘ ʚʩʝʭ 

ʦʩʪʘʪʢʦʚ ʞʠʚʦʪʥʳʭ (ʂʦʨʜʵ, 1960) ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʜʝʪʘʣʴʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʦʩʪʘʪʢʦʚ Cladocera ʜʦ ʚʠʜʦʚ ʠ ʛʨʫʧʧ ʚʠʜʦʚ. ʆʪʩʫʪʩʪʚʠʝ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ 

ʜʘʪʠʨʦʚʦʢ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʦʧʠʩʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʪʘʢʞʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ. ʊʘʬʦʮʝʥʦʟʳ Cladocera ʚʩʝʛʦ ʜʝʚʷʪʠ ʦʟʨy ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ: ʦʟ. ʂʘʨʘʩʴʝ (ʃʘʩʪʦʯʢʠʥ, 1949), ʦʟ. ʅʘʨʩʢʦʝ (ʇʦʣʝʮʢʦʝ), ʦʟ. ʅʝʨʦ, 

ʦʟ. ɻʣʫʙʦʢʦʝ, ʦʟ. ɹʝʣʦʝ ʠ ʦʟ. ʉʚʷʪʦʝ (ʂʦʩʠʥʩʢʠʝ ʦʟʝʨʘ), ʦʟ. ʆʥʝʞʩʢʦʝ (ʉʤʠʨʥʦʚ, 

2010), ʦʟ. ɺʘʥʢʘʚʘʜ (Sarmaja-Korjonen et al., 2003), ʦʟ. ʄʝʞʛʦʨʥʦʝ (Kultti  et al., 

2003). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʧʠʩʦʢ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʩʪʘʚʘ 

ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʚ ʧʦʟʜʥʝʤ ʥʝʦʧʣʝʡʩʪʦʮʝʥʝ-ʛʦʣʦʮʝʥʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ çʪʦʯʝʯʥʦʤè ʠʟʫʯʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪʘʭ (ʈʠʩ. 2, 

ɸ). 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʦʧʫʙʣʠʢʦʚʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʮʝʥʪʥʳʭ ʠ ʩʫʙʬʦʩʩʠʣʴʥʳʭ Cladocera ʦʟyʨ ɽʚʨʦʧʳ (ʌʠʥʣʷʥʜʠʷ, 

ʇʦʣʴʰʘ, ɻʝʨʤʘʥʠʷ), ʂʘʥʘʜʳ, ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ (SzeroczyŒska, Sarmaja-

Korjonen, 2007; Korosi, Smol, 2012; Rautio, Nevalainen, 2013;. ʉʦʪʨʫʜʥʠʢʠ ʅʀʃ 

çʇʘʣʝʦʢʣʠʤʘʪʦʣʦʛʠʠ, ʧʘʣʝʦʵʢʦʣʦʛʠʠ, ʧʘʣʝʦʤʘʛʥʝʪʠʟʤʘè ʧʨʠʥʠʤʘʶʪ ʘʢʪʠʚʥʦʝ 

ʫʯʘʩʪʠʝ ʚ ʠʟʫʯʝʥʠʠ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʦʟyʨ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ 

(ʌʨʦʣʦʚʘ ʠ ʜʨ., 2010, 2011, 2012, 2016, 2018; ʌʨʦʣʦʚʘ, ʀʙʨʘʛʠʤʦʚʘ, 2015; 

ʀʙʨʘʛʠʤʦʚʘ, 2018; Ibragimova et al., 2016, 2017 a, b, 2018; ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019) 

(ʈʠʩ. 2, ɹ). ɺ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʣʘʙʦʨʘʪʦʨʠʠ ʪʘʢʞʝ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʚʦʜʦʤyʦʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ (Nazarova et al., 2012; Tumanov et 

al., 2012; Frolova et al., 2014; ɻʘʬʠʘʪʫʣʣʠʥʘ ʠ ʜʨ., 2013; ʌʨʦʣʦʚʘ, ʀʙʨʘʛʠʤʦʚʘ, 

2015), ʧʨʦʚʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʚʦʜʦʤyʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʢ 

ʩʪʘʥʜʘʨʪʥʳʭ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ (ʌʨʦʣʦʚʘ ʠ ʜʨ., 2011; Nigmatullin, 

Frolova, 2019), ʪʘʢ ʠ ʧʘʣʝʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ 
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ʜʠʘʪʦʤʦʚʳʡ (Zinnatova et al., 2018), ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʡ (Nigamatzyanova et al., 

2018) ʠ ʢʣʘʜʦʮʝʨʥʳʡ ʘʥʘʣʠʟʳ (Frolova et al., 2019).  

 

ʈʠʩ. 2. ɸ) ʂʘʨʪʘ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʩ ʫʩʣʦʚʥʳʤ ʦʙʦʟʥʘʯʝʥʠʝʤ ʦʟyʨ, 

ʪʘʬʦʮʝʥʦʟʳ Cladocera ʢʦʪʦʨʳʭ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʜʦ 2010 ʛʦʜʘ (ʢʨʘʩʥʘʷ ʟʚʝʟʜʘ ï 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʛʨʫʧʧʦʚʦʛʦ ʫʯʪyʘ ʚʩʝʭ ʦʩʪʘʪʢʦʚ ʞʠʚʦʪʥʳʭ; ʩʠʥʷʷ ʟʚʝʟʜʘ ï 

ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʪʘʬʦʮʝʥʦʟʘ Cladocera; ɹ) ʂʘʨʪʘ, ʜʦʧʦʣʥʝʥʥʘʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʅʀʃ çʇʘʣʝʦʢʣʠʤʘʪʦʣʦʛʠʠ, ʧʘʣʝʦʵʢʦʣʦʛʠʠ, ʧʘʣʝʦʤʘʛʥʝʪʠʟʤʘè (ʬʠʦʣʝʪʦʚʘʷ ʟʚʝʟʜʘ 

ï ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʪʘʬʦʮʝʥʦʟʘ Cladocera). 

  

ʇʦʤʠʤʦ ʠʟʫʯʝʥʠʷ Cladocera ʧʝʨʠʦʜʘ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ï ʛʦʣʦʮʝʥʘ, ʚ 

ʮʝʣʷʭ ʧʦʣʥʦʛʦ ʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʦʩʪʘʚʘ Cladocera ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʟʸʨ ʧʨʠʤʝʥʷʝʪʩʷ ʘʥʘʣʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʚʦʜʦʸʤʦʚ (ʉʤʠʨʥʦʚ, 1979; ʌʨʦʣʦʚʘ, 2011, 2012; ʌʨʦʣʦʚʘ ʠ ʜʨ., 2012). ʐʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʛʨʫʧʧʦʚʦʡ ʘʥʘʣʠʟ ʙʝʩʧʦʟʚʦʥʦʯʥʦʡ ʬʘʫʥʳ 

(Antipushina et al., 2012; Smirnov et al., 2013), ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʚʳʷʚʠʪʴ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʶʶ ʙʠʦʮʝʥʦʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ, ʜʦʤʠʥʘʥʪʦʚ ʠ ʨʝʜʢʠʭ ʚʠʜʦʚ, ʘ 

ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʛʨʫʧʧ ʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʉʤʠʨʥʦʚ, 2010). ʆʜʥʘʢʦ ʠʟʫʯʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʭʦʪʴ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʘʢʩʦʮʝʥʦʟʝ Cladocera ʠʩʩʣʝʜʫʝʤʳʭ ʦʟʸʨ (ʉʤʠʨʥʦʚ, 

ɸ) ɹ) 
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2010), ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʚʝʜʝʥʠʷ ʦ ʪʘʬʦʮʝʥʦʟʘʭ Cladocera ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʭ 

ʵʪʘʧʘʭ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ.  

ɺʝʪʚʠʩʪʦʫʩʳʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ï ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʙʠʦʪʳ ʚʦʜʦʸʤʘ, 

ʢʦʪʦʨʳʡ ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ (ʪʝʤʧʝʨʘʪʫʨʘ, ʨʅ, 

ʫʨʦʚʝʥʴ ʢʠʩʣʦʨʦʜʘ) ʠʟʤʝʥʝʥʠʝʤ ʩʚʦʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ (Lotter et al.,1997; Hann, 1989; Korhola, Rautio, 2001). ʕʪʦ ʩʚʦʡʩʪʚʦ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʦʩʪʘʪʢʠ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʜʣʷ 

ʠʥʜʠʢʘʮʠʠ ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʦʚʘʥʠʠ ʠʭ ʘʥʘʣʠʟʘ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜʳ ʦʙ ʠʩʪʦʨʠʠ ʵʢʦʩʠʩʪʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʣʦʮʝʥʘ (ʂʦʪʦʚ, 2013; 

Frolova et al., 2016). ʀʟʤʝʥʝʥʠʝ ʜʦʣʝʡ ʦʩʪʘʪʢʦʚ ʣʠʪʦʨʘʣʴʥʳʭ ʠ ʧʣʘʥʢʪʦʥʥʳʭ ʚʠʜʦʚ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʤʝʣʢʦʚʦʜʥʦʡ ʠ 

ʧʝʣʘʛʠʯʝʩʢʦʡ ʟʦʥʘʤʠ ʚʦʜʦʤyʘ ʚ ʧʨʦʰʣʦʤ (Korhola et al., 2005; ʌʨʦʣʦʚʘ, 2011). 

ʅʝʢʦʪʦʨʳʝ ʪʘʢʩʦʥʳ ʷʚʣʷʶʪʩʷ ʪʝʩʪ-ʦʙʲʝʢʪʘʤʠ ʚ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

(ʎʠʪ. ʧʦ: ʂʦʪʦʚ, 2013). 

ʍʠʪʠʥ, ʬʦʨʤʠʨʫʶʱʠʡ ʩʢʝʣʝʪ Cladocera, ʷʚʣʷʝʪʩʷ ʭʠʤʠʯʝʩʢʠ ʠʥʝʨʪʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ, ʦʪʣʠʯʘʶʱʠʤʩʷ ʧʦ ʩʦʩʪʘʚʫ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ, ʦʥ ʠʤʝʝʪ ʨʘʟʣʠʯʥʫʶ 

ʪʦʣʱʠʥʫ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʪʝʣʘ, ʯʝʤ ʦʙʲʷʩʥʷʝʪʩ ̫ ʨʘʟʥʘʷ ʩʪʝʧʝʥʴ 

ʩʦʭʨʘʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠ ʯʘʩʪʝʡ ʠʭ ʪʝʣʘ (Korhola et al., 2005). ʆʩʪʘʪʢʠ 

Cladocera, ʦʙʥʘʨʫʞʠʚʘʝʤʳʝ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʘʩʪʷʤʠ ʧʘʥʮʠʨʷ 

(ʢʘʨʘʧʘʢʩʘ), ʛʦʣʦʚʥʳʤʠ ʱʠʪʘʤʠ, ʭʚʦʩʪʦʚʳʤʠ ʠʛʣʘʤʠ, ʧʦʩʪʘʙʜʦʤʠʥʘʣʴʥʳʤʠ 

ʢʦʛʦʪʢʘʤʠ, ʤʘʥʜʠʙʫʣʘʤʠ ʠ ʵʬʠʧʧʠʫʤʘʤʠ (ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʣʠʥʦʯʥʳʤʠ 

ʰʢʫʨʢʘʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʨʷʜʘ Anomopoda, ʩʦʜʝʨʞʘʱʠʤʠ ʧʦʢʦʷʱʠʝʩ̫ ʷʡʮʘ) 

(Frey, 1986; Rautio, 2001). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʣʝʢʦ ʥʝ ʚʩʝʭ 

ʩʝʤʝʡʩʪʚ Cladocera ʩʦʭʨʘʥʷʶʪʩʷ ʦʜʠʥʘʢʦʚʦ ʭʦʨʦʰʦ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. 

ʅʘʧʨʠʤʝʨ, ʧʣʘʥʢʪʦʥʥʳʝ Daphniidae ï ʢʣʶʯʝʚʦʡ ʢʦʤʧʦʥʝʥʪ ʵʢʦʩʠʩʪʝʤ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʚʦʜʦʝʤʦʚ ï ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʨʝʜʢʦ (ʯʘʱʝ ʚ 

ʚʠʜʝ ʵʬʠʧʧʠʫʤʦʚ) ʚʚʠʜʫ ʭʨʫʧʢʦʩʪʠ ʵʢʟʦʩʢʝʣʝʪʘ, ʥʝ ʩʧʦʩʦʙʥʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʧʨʦʮʝʩʩʫ ʨʘʟʣʦʞʝʥʠʷ (ʌʨʦʣʦʚʘ ʠ ʜʨ., 2012). ɺ ʥʘʠʣʫʯʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʢʝʣʝʪʥʳʝ ʦʩʪʘʪʢʠ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ Chydoridae ʠ 

Bosminidae, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʠʭ ʩʝʤʝʡʩʪʚ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 
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ʮʝʥʥʳʤʠ ʚ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (Frey, 1986; Hofmann, 1986; 

Hann, 1989; ʉʤʠʨʥʦʚ, 2010; ʌʨʦʣʦʚʘ, 2011). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ 

Cladocera ʧʨʦʷʚʣʷʶʪ ʥʠʟʢʫʶ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʶ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʧʨʝʜʝʣʥyʥʳʡ ʪʠʧ ʩʫʙʩʪʨʘʪʘ, ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ 

ʪʘʬʦʮʝʥʦʟʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʣʦʥʢʠ ʦʪʣʦʞʝʥʠʡ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʦʧʨʝʜʝʣʥyʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʚ ʧʨʦʰʣʦʤ (Korhola, 

Rautio, 2001; Frolova et al., 2016).  

 

1.3. ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʵʢʦʣʦʛʠʷ 

Cladocera 

ɺʝʪʚʠʩʪʦʫʩʳʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʭ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦ ʚʥʝʰʥʝʤʫ ʩʪʨʦʝʥʠʶ ʛʨʫʧʧ ʦʨʛʘʥʠʟʤʦʚ, ʦʙʠʪʘʶʱʠʭ ʢʘʢ ʚ 

ʧʣʘʥʢʪʦʥʝ, ʪʘʢ ʠ ʚ ʙʝʥʪʦʩʝ, ʥʝʡʩʪʦʥʝ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʤyʦʚ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʦʚ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʦʘʟʠʩʳ ɸʥʪʘʨʢʪʠʜʳ) (ʂʦʪʦʚ, 2013). ʆʥʠ, ʷʚʣʷʷʩʴ ʧʝʨʚʠʯʥʳʤʠ 

ʢʦʥʩʫʤʝʥʪʘʤʠ, ʩʣʫʞʘʪ ʢʦʨʤʦʤ ʜʣʷ ʨʳʙ ʠ ʧʣʘʥʢʪʦʥʦʷʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ (Korhola, 

Rautio, 2001), ʧʦʵʪʦʤʫ ʟʘʯʘʩʪʫʶ ʨʘʟʚʦʜʷʪʩʷ ʜʣʷ ʮʝʣʝʡ ʘʢʚʘʢʫʣʴʪʫʨʳ. ʉʨʝʜʠ ʥʠʭ 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʝ, ʪʘʢ ʠ ʭʠʱʥʳʝ ʚʠʜʳ, ʥʘʧʨʠʤʝʨ, Polyphemus 

pediculus (Linnaeus 1776), ʚ ʨʘʮʠʦʥ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʤʝʣʢʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ (Korhola, Rautio, 2001).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʣʘʜʦʮʝʨ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʦʙʠʪʘʪʝʣʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʚʦʜʦʤyʦʚ, ʥʦʩʠʪ ʨʘʟʦʨʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʙʠʪʘʶʪ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʚʦʜʦʤyʘʭ. ʀʟʦʣʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʩʝʚʝʨʥʳʭ ʦʟʨy 

ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ, ʷʚʣʷʶʱʠʭʩʷ ʧʨʦʜʫʢʪʘʤʠ ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʶ, ʯʝʛʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ ʚʦʜʦʤyʘʭ ʪʨʦʧʠʢʦʚ. 

ʊʨʦʧʠʢʠ ʦʪʣʠʯʘʶʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʨʝʯʥʳʭ ʩʠʩʪʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʩʪʘʨʠʯʥʳʤʠ ʦʟʨyʘʤʠ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʚʦʜʦʤyʘʤʠ, ʘ ʪʘʢʞʝ 

ʜʨʫʛʠʤʠ ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʧʦʜʚʝʨʞʝʥʥʳʤʠ ʟʘʩʫʭʝ (Kerfoot & Lynch, 1987). ɺ 

ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʚʝʪʚʠʩʪʦʫʩʳʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ʚʳʨʘʙʦʪʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʨʘʩʩʝʣʝʥʠʶ ʩ ʧʦʤʦʱʴʶ ʧʦʢʦʷʱʠʭʩʷ ʷʠʮ, ʘ ʘʥʦʤʦʧʦʜʳ ï ʩ ʧʦʤʦʱʴʶ ʵʬʠʧʧʠʫʤʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʧʦʢʣʷʱʠʝʩʷ ʷʡʮʘ. ʇʦʚʝʨʭʥʦʩʪʴ ʧʦʩʣʝʜʥʠʭ ʧʦʢʨʳʪʘ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 
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ʚʳʨʦʩʪʘʤʠ, ʰʠʧʠʢʘʤʠ ʠ ʧʨʦʯʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʧʨʠʢʨʝʧʣʷʪʴʩʷ ʢ 

ʨʘʟʣʠʯʥʳʤ ʦʙʲʝʢʪʘʤ (ʇʨʠʣʦʞʝʥʠʝ 3). ʕʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʚʝʪʚʠʩʪʦʫʩʳʤ 

ʨʘʢʦʦʙʨʘʟʥʳʤ ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʦʛʨʦʤʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʥʘ ʦʧʝʨʝʥʠʠ 

ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʠ ʚ ʠʭ ʢʠʰʝʯʥʠʢʝ ʠ, ʧʦʪʝʥʮʠʘʣʴʥʦ, ʦʯʝʥʴ ʙʳʩʪʨʦ 

ʢʦʣʦʥʠʟʠʨʦʚʘʪʴ ʥʦʚʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ (Korhola, 1990).  

ʅʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʚ ʚʦʜʦʤyʘʭ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʙʠʦʪʠʯʝʩʢʠʤʠ (ʢʦʥʢʫʨʝʥʮʠʷ, ʭʠʱʥʠʯʝʩʪʚʦ), ʪʘʢ ʠ ʩ ʘʙʠʦʪʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ (ʪʝʤʧʝʨʘʪʫʨʘ, ʫʨʦʚʝʥʴ ʢʠʩʣʦʨʦʜʘ, ʨʅ) (Gillooly & Dodson, 2000). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʰʠʨʦʪʳ, ʦʥʦ ʥʘʠʙʦʣʴʰʝʝ ʚ ʥʘʠʙʦʣʝʝ ʪʧyʣʳʭ ʫʯʘʩʪʢʘʭ ʫʤʝʨʝʥʥʦʡ 

ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʘʭ ʦʙʦʠʭ ʧʦʣʫʰʘʨʠʡ (Kerfoot & Lynch, 1987; Korovchinsky, 

2006). ɺ ɻʦʣʘʨʢʪʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʯʝʪʳʨʝ ʦʪʨʷʜʘ Cladocera. ɼʚʘ ʦʪʨʷʜʘ 

(Haplopoda ʠ Onychopoda), ʪʨʠ ʩʝʤʝʡʩʪʚʘ, 13 ʨʦʜʦʚ ʠ ʦʢʦʣʦ 250 ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ 

ʵʥʜʝʤʠʯʥʳʤʠ ʜʣʷ ʨʝʛʠʦʥʘ. ʄʥʦʛʠʝ ʪʘʢʩʦʥʳ - ʜʨʝʚʥʠʝ ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ 

ʜʠʚʝʨʛʝʥʪʥʳʝ, ʦʥʠ ʤʦʥʦʪʠʧʥʳʝ ʠʣʠ ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ. 

ʇʘʣʝʘʨʢʪʠʯʝʩʢʠʝ ʪʘʢʩʦʥʳ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʯʝʤ ʚʠʜʳ ʅʝʘʨʢʪʠʢʠ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʠʟ-ʟʘ ʧʨʠʩʫʪʩʪʚʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʘʩʧʠʡʩʢʠʭ ʠ ʙʘʡʢʘʣʴʩʢʠʭ ʵʥʜʝʤʠʢʦʚ. 

ɸʚʩʪʨʘʣʘʟʠʷ ʙʦʛʘʪʘ ʵʥʜʝʤʠʢʘʤʠ, ʦʜʥʘʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʦʜʥʠʤ ʩʝʤʝʡʩʪʚʦʤ, 

ʦʜʥʠʤ ʧʦʜʩʝʤʝʡʩʪʚʦʤ, ʦʜʥʦʡ ʪʨʠʙʦʡ, 11 ʨʦʜʘʤʠ ʠ 83 ʚʠʜʘʤʠ, ʵʥʜʝʤʠʢʠ ʚ 

ɺʦʩʪʦʯʥʦʤ ʠ ʅʝʦʪʨʦʧʠʯʝʩʢʦʤ ʨʝʛʠʦʥʘʭ ʠʤʝʶʪ ʝʱʝ ʙʦʣʝʝ ʥʠʟʢʠʡ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʨʘʥʛ (ʦʜʥʘ ʪʨʠʙʘ, ʦʜʠʥ ʨʦʜ ʠ 21+ ʚʠʜ, ʠ ʪʨʠ ʨʦʜʘ ʠ 98+ ʚʠʜʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɸʬʨʦʪʨʦʧʠʢʠ, ʭʦʪʷ ʠ ʧʣʦʭʦ ʠʟʫʯʝʥʳ, ʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʠ 

ʧʦʯʪʠ ʣʠʰʝʥʳ ʵʥʜʝʤʠʢʦʚ ʚʳʩʦʢʦʛʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʥʛʘ: ʚ ʪʨʦʧʠʢʘʭ ʚʩʪʨʝʯʝʥ 

1 ʵʥʜʝʤʠʯʥʳʡ ʨʦʜ, 24+ ʚʠʜʘ (Chiambeng, Dumont, 2005; Van Damme et al., 2013). 

ɺ 1970-1980-ʭ ʛʦʜʘʭ ʧʨʦʠʟʦʰʣʦ ʠʟʤʝʥʝʥʠʝ ʫʩʪʦʷʚʰʝʡʩʷ ʧʘʨʘʜʠʛʤʳ ʦ 

ʢʦʩʤʦʧʦʣʠʪʠʯʝʩʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ (Frey, 1982). ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʪʝʦʨʠʷ çʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʵʥʜʝʤʠʟʤʘè ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ (ʎʠʪ. 

ʧʦ: Forro et al., 2008).  
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Cladocera ʥʘʩʝʣʷʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦ ʪʠʧʦʣʦʛʠʠ ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, 

ʜʦʩʪʠʛʘ ̫ ʚ ʥʠʭ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʥʠ ʦʙʠʪʘʶʪ ʚ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʤyʘʭ 

ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ: ʦʪ ʢʨʫʧʥʳʭ ʦʟyʨ ʜʦ ʤʝʣʢʠʭ ʧʨʫʜʦʚ, ʣʫʞ, ʢʘʥʘʚ, ʨʝʢ, ʦʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʥʘʡʜʝʥʳ ʜʘʞʝ ʚ ʜʦʨʦʞʥʳʭ ʢʦʣʝʷʭ, ʟʘʧʦʣʥʝʥʥʳʭ ʚʦʜʦʡ. ʂʣʘʜʦʮʝʨʳ ʙʳʣʠ 

ʥʘʡʜʝʥʳ ʚʦ ʤʭʝ, ʨʘʩʪʫʱʝʤ ʥʘ ʜʝʨʝʚʴʷʭ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʣʝʩʘʭ ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʘʭ 

ʥʘʜ ʟʝʤʣʡy (Frey, 1980; Streble, 1997). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ 

Chydoridae ʥʘʩʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʙʠʦʪʦʧʳ, ʦʙʠʪʘʷ ʢʘʢ ʚ ʧʦʜʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʪʘʢ ʠ ʚ ʛʨʷʟʠ, ʧʝʩʢʝ, ʥʘ ʩʢʘʣʠʩʪʳʭ ʩʫʙʩʪʨʘʪʘʭ.  

ɼʣʷ ʨʷʜʘ ʚʠʜʦʚ Cladocera ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦʙ ʠʭ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ 

ʦʧʨʝʜʝʣʸʥʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʠʟʚʝʩʪʥʳ ʜʠʘʧʘʟʦʥʳ ʪʦʣʝʨʘʥʪʦʩʪʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʢʦʪʦʨʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ (Crisman, 1978; ʉʤʠʨʥʦʚ, 2010; 

ʀʙʨʘʛʠʤʦʚʘ, 2018). ʀʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ 

ʤʦʛʫʪ ʨʘʩʩʢʘʟʘʪʴ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʚʦʜʦʤyʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʜʘʥʥʳʝ ʦ ʯʠʩʣʝʥʥʦʩʪʷʭ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʚʪʨʦʬʠʢʘʮʠʠ ʦʟʝʨʘ, ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ (Whiteside, 1970). ɺ ʭʦʜʝ 

ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʪʤʝʯʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚ ʢʣʘʜʦʮʝʨ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʝʣʠʯʠʥʳ ʨʅ ʚ ʚʦʜʦʤyʝ (Nilssen, 

Sandßy, 1990; Korhola 1992 ʠ ʜʨ.). ʀʟʤʝʥʝʥʠʝ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ ʚʦʜʳ ʚ 

ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʚʦʜʦʤyʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʧʣʘʥʢʪʦʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ, 

ʚʳʧʘʜʝʥʠʝʤ ʠʟ ʩʦʩʪʘʚʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚʠʜʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʘʮʠʜʦʬʠʣʴʥʳʤ 

ʫʩʣʦʚʠʷʤ, ʩʥʠʞʝʥʠʝʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʠʟʤʝʥʝʥʠʷʤʠ ʦʙʱʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ Cladocera (Nilssen, Sandßy, 1990). ʆʜʥʘʢʦ 

ʥʝʢʦʪʦʨʘʷ ʦʪʨʳʚʦʯʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʦʪʜʝʣʴʥʳʭ 

ʚʠʜʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʦʰʣʦʛʦ. ʂ ʧʨʠʤʝʨʫ, ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ Alonella nana (Baird, 1843) ʷʚʣʷʝʪʩʷ 

ʚʠʜʦʤ, ʪʦʣʝʨʘʥʪʥʳʤ ʢ ʘʮʠʜʦʬʠʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ (Mªemets, 1961), ʦʜʥʘʢʦ 
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ʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʦʪʠʚʦʨʝʯʘʱʘʷ ʜʘʥʥʦʤʫ ʧʨʝʜʧʦʣʦʞʝʥʠʶ (Sandßy, Nilssen, 

1986).  

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ ʚ 

ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʚʣʠʷʶʱʠʤʠ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʫ ʟʦʦʧʣʘʥʢʪʦʥʘ (Rautio, 2001; ʌʨʦʣʦʚʘ, 

2011), ʘ ʪʘʢʞʝ ʥʘ ʝʛʦ ʩʦʩʪʘʚ (Sarmaja-Korjonen et al., 2006; Frolova et al., 2014). 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʘʚ ʩʦʦʙʱʝʩʪʚ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʦʢʘʟʳʚʘʶʪ 

ʛʣʫʙʠʥʘ ʚʦʜʦʤyʘ ʠ ʪʠʧ ʛʨʫʥʪʘ (Frey, 1988; Frolova et al., 2014).  

 

1.4. ʕʬʠʧʧʠʫʤ rCladocera ʚ ʪʨʘʢʪʦʚʢʝ ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʝʪʚʠʩʪʦʫʩʳʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ʨʘʟʤʥʦʞʘʶʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ ï 

ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʤ ʠ ʛʘʤʦʛʝʥʝʪʠʯʝʩʢʠʤ (Dumont, Negrea, 2002). ɺ ʪʝʯʝʥʠʝ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʨʘʟʤʥʦʞʝʥʠʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʧʫʣʷʮʠʡ 

ʧʨʦʭʦʜʠʪ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ï ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʦʯʝʨʥʠʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʚʳʚʦʜʢʦʚʦʡ ʢʘʤʝʨʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ 

ʩʧʠʥʥʦʡ ʩʪʦʨʦʥʝ (ʂʦʪʦʚ, 2013). ʇʦ ʤʝʨʝ ʫʭʫʜʰʝʥʠʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ (ʥʘʧʨʠʤʝʨ, 

ʧʝʨʝʥʘʩʝʣʝʥʥʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʠʷ ʧʠʱʝʚʳʭ ʨʝʩʫʨʩʦʚ, ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʦʣʝʙʘʥʠʡ, 

ʢʠʩʣʦʨʦʜʥʦʛʦ ʛʦʣʦʜʘʥʠ)̫, ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʘʤʢʠ ʧʨʦʠʟʚʦʜʷʪ ʩʘʤʮʦʚ ʠ 

ʛʘʤʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʘʤʦʢ (ʠʣʠ ʩʘʤʠ ʧʝʨʝʭʦʜʷʪ ʢ ʛʘʤʦʛʝʥʝʟʫ), ʠʤʝʥʥʦ ʧʦʩʣʝʜʥʠʝ ʫ 

ʘʥʦʤʦʧʦʜ ʥʝʩʫʪ, ʘ ʧʦʩʣʝ ʢʦʧʫʣʷʮʠʠ ʦʪʢʣʘʜʳʚʘʶʪ, ʵʬʠʧʧʠʫʤʳ. ɺ ʢʨʫʧʥʳʭ 

ʚʦʜʦʤyʘʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, 

ʉladocera ʨʘʟʤʥʦʞʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʤ ʧʫʪʝʤ, ʪʦʛʜʘ ʢʘʢ 

ʚ ʤʝʣʢʠʭ, ʧʝʨʝʩʳʭʘʶʱʠʭ ʚʦʜʦʤyʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʝʧʦʩʪʦʷʥʩʪʚʦʤ 

ʞʠʟʥʝʥʥʳʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʚ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ɸʨʢʪʠʢʠ ʠ ʚʳʩʦʢʦʛʦʨʠʡ, ʦʯʝʥʴ 

ʯʘʩʪʦ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʤʥʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʚʫʧʦʣʦʝ ʨʘʟʤʥʦʞʝʥʠʝ. ʂ 

ʧʨʠʤʝʨʫ, ʦʙʠʣʠʝ ʛʦʣʦʚʥʳʭ ʱʠʪʦʚ ʵʬʠʧʧʠʘʣʴʥʳʭ ʩʘʤʦʢ Chydorus piger (Sars 1862) 

ʚ ʛʦʣʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʝʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʩʝʚʝʨʝ ʬʠʥʩʢʦʡ ʃʘʧʣʘʥʜʠʠ, 

ʧʦʟʚʦʣʠʣʦ ʉʘʨʤʘʡʝ-ʂʦʨʡʦʥʝʥ (Sarmaja-Korjonen, 1999) ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʛʘʤʦʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʩʪʘʣʦ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʝʡ ʚʠʜʘ ʥʘ ʩʫʨʦʚʳʝ ʫʩʣʦʚʠʷ 

ʥʘ ʛʨʘʥʠʮʝ ʝʛʦ ʩʝʚʝʨʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʅʝ ʪʘʢ ʜʘʚʥʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 
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ʵʬʠʧʧʠʫʤʳ ʚʦʟʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʜʦ ʚʠʜʘ ʠʣʠ ʛʨʫʧʧʳ ʚʠʜʦʚ, ʥʦ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʵʬʠʧʧʠʫʤʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʳʭ 

ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ (Ulrich et al., 2017; 2019; Frolova & Frolova, 2017). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʝ ʪʦʣʴʢʦ ʦʩʪʘʪʢʠ ʩʘʤʠʭ Cladocera ʷʚʣʷʶʪʩʷ ʤʘʨʢʝʨʘʤʠ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʦʰʣʦʛʦ, ʥʦ ʠ ʠʭ ʵʬʠʧʧʠʫʤʳ (Kotov et al., 

2019). ʕʬʠʧʧʠʫʤ r ʫʩʪʦʡʯʠʚʳ ʢ ʚʳʩʳʭʘʥʠʶ, ʠʟʤʝʥʝʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʙʠʦʜʝʛʨʘʜʘʮʠʠ ʠ ʜʘʞʝ ʨʘʜʠʘʮʠʠ.  

ʀʥʪʘʢʪʥʳʝ ʵʬʠʧʧʠʫʤʳ ʩʦʭʨʘʥʷʶʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʣʝʪ 

(Korhola & Rautio, 2001). ʆʥʠ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʟyʨʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʘ 

ʪʘʢʞʝ ʚ ʤʥʦʛʦʣʝʪʥʝʤʨyʟʣʳʭ ʦʪʣʦʞʝʥʠʷʭ ʉʝʚʝʨʥʦʡ ɻʦʣʘʨʢʪʠʢʠ (ʎʠʪ. ʧʦ: Kotov et 

al., 2019). ʕʬʠʧʧʠʫʤʳ ʢʣʘʜʦʮʝʨ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ 

Daphniidae, ʠʟʫʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʛʦʣʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ 

ʙʳʣʠ ʜʝʪʘʣʴʥʳʤʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʠʧʧʠʫʤʦʚ ʟʘʪʨʫʜʥʝʥʦ, ʧʦʵʪʦʤʫ ʦʥʠ ʨʝʜʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ (ʎʠʪ. ʧʦ: Kotov et al., 2019). 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʢʣʘʜʦʮʝʨ ʫʜʝʣʷʣʠ ʠʟʥʘʯʘʣʴʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʵʬʠʧʧʠʫʤʦʚ ʜʣʷ ʨʘʟʣʠʯʝʥʠʷ ʚʠʜʦʚ ʠ ʤʘʢʨʦʪʘʢʩʦʥʦʚ. 

ʊʦʣʴʢʦ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʠʣʘ ʨʘʩʩʤʦʪʨʝʪʴ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʫʚʝʣʠʯʝʥʠ,̫ ʠʥʪʝʨʝʩ ʢ ʠʭ ʠʟʫʯʝʥʠʶ ʟʘʤʝʪʥʦ ʚʦʟʨʦʩ (ʎʠʪ ʧʦ: Kokkinn, Williams, 

1987), ʩʝʨʴʟyʥʦʝ ʚʥʠʤʘʥʠʝ ʩʪʘʣʦ ʫʜʝʣʷʪʴʩʷ ʤʦʨʬʦʣʦʛʠʠ ʵʬʠʧʧʠʫʤʦʚ Cladocera. 

ʉʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʝʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʨʦʜʩʪʚʝʥʥʳʤʠ 

ʠ/ʠʣʠ ʪʘʢʦʚʳʭ ʩ ʟʘʧʫʪʘʥʥʦʡ ʩʠʩʪʝʤʘʪʠʢʦʡ. ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʧʨʠʙʝʛʘʶʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʥʘʧʨʠʤʝʨ, 

Van Damme, Dumont, 2008; Sinev, 2009; ɹʝʢʢʝʨ, 2012; ʂʦʪʦʚ 2013) ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʘʥʦʤʦʧʦʜ. ʈʷʜ ʘʚʪʦʨʦʚ ʫʢʘʟʘʣ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʟʥʘʢʦʚ 

ʵʬʠʧʧʠʫʤʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʷʜʘ ʨʦʜʦʚ (Kokkinn, Williams, 

1987; Kotov et al., 2018). ʊʘʢ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 
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ʦʨʥʘʤʝʥʪʘʮʠʠ ʵʬʠʧʧʠʫʤʦʚ ʘʚʩʪʨʘʣʠʡʩʢʠʭ ʜʘʬʥʠʡ (ʎʠʪ ʧʦ: Kokkinn, Williams, 

1987).  

ʆʜʥʦʡ ʠʟ ʛʨʫʧʧ Cladocera ʩ ʟʘʧʫʪʘʥʥʦʡ ʩʠʩʪʝʤʘʪʠʢʦʡ ʷʚʣʷʝʪʩʷ Ceriodaphnia 

Dana, 1853 (Cladocera: Daphniidae), ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʨʘʙʦʪʳ ʧʦ ʵʪʦʤʫ ʨʦʜʫ 

ʧʦʷʚʠʣʠʩʴ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʙʣʘʛʦʜʘʨʷ ɼ. ɹ. ɹʝʨʥʝʨ (1985, 

1986, 1987, 1992; Berner, Rakhmatullaeva, 2001). ʍʦʨʦʰʠʝ ʠʣʣʶʩʪʨʘʮʠʠ, 

ʦʪʨʘʞʘʶʱʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ, ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ɸʣʦʥʩʦ (Alonso, 1996) ʠ ʍʫʜʝʮʦʤ (Hudec, 2010). ʀʟ ʵʪʠʭ 

ʧʫʙʣʠʢʘʮʠʡ ʦʯʝʚʠʜʥʦ, ʯʪʦ Ceriodaphnia ï ʵʪʦ ʨʦʜ ʩ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʤʦʨʬʦʣʦʛʠʝʡ 

ʵʬʠʧʧʠʫʤʦʚ. ʇʨʠ ʵʪʦʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʬʠʧʧʠʫʤʳ Ceriodaphnia ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʚ ʦʪʣʦʞʝʥʠʷʭ ʦʟʨy (Vandekerkhove et al. 2004; SzeroczyŒska & Sarmaja-Korjonen 

2007). ʂʨʦʤʝ ʪʦʛʦ, ʠʩʢʦʧʘʝʤʳʝ ʵʬʠʧʧʠʫʤʳ Ceriodaphnia ʠʟʚʝʩʪʥʳ ʝʱʝ ʩ ʤʝʟʦʟʦʷ 

(Hegna & Kotov 2016; Van Damme & Kotov 2016) ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ) ʦʪʣʦʞʝʥʠʷʭ (Frey 1962).  

ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʨʘʟʣʠʯʘʪʴ ʚʠʜʳ ʵʪʦʛʦ ʨʦʜʘ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʵʬʠʧʧʠʫʤʦʚ, ʙʳʣʠ ʩʜʝʣʘʥʳ ʚ 70-80ʭ ʛʦʜʘʭ 20 ʚʝʢʘ (Bottrell & Newsome,1976; 

Berner, 1985; Moritz, 1988; Greenwood et al., 1991). ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʨʦʚʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ Jaksch (1992) ʜʣʷ ʘʚʩʪʨʠʡʩʢʠʭ ʪʘʢʩʦʥʦʚ. ʅʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ 

ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʠʢʘʢʦʛʦ ʢʣʶʯʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʥʘ ʦʩʥʦʚʝ 

ʤʦʨʬʦʣʦʛʠʠ ʵʬʠʧʧʠʫʤʦʚ Ceriodaphnia.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʣʦʙʘʣʴʥʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ Ceriodaphnia ʧʣʦʭʦ ʠʟʫʯʝʥʦ, 

ʘ ʪʘʢʩʦʥʦʤʠʷ ʨʦʜʘ ʧʣʦʭʦ ʨʘʟʚʠʪʘ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʙʣʠʟʢʠʭ ʚʠʜʦʚ 

ʦʙʩʫʞʜʘʝʪʩʷ ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ ʜʣʷ ʛʨʫʧʧ cornuta (Berner, 1985; ʂʦʪʦʚ, 2013), 

dubia (KoŚ²nek, 2002), quadrangula (Berner, 1992; KoŚ²nek, 2002), reticulata 

(Chatterjee et al., 2013), pulchella (Hudec, 2010). ɻʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʨʦʧʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ C. 

cornuta, ʦʙʠʪʘʶʱʝʛʦ ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ ʠ ɸʚʩʪʨʘʣʠʠ (Sharma & Kotov, 2013). 

ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʦʜʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʥʘʯʘʣʠʩʴ ʚʩʝʛʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʝʝʚʨʦʧʝʡʩʢʠʭ ʨʝʛʠʦʥʘʭ (El²as-Guti®rrez et al., 2008; 
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Abreu et al., 2010; Sharma, 2014). ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ Ceriodaphnia 

ʜʦ ʫʨʦʚʥʷ ʭʦʨʦʰʦ ʫʟʥʘʚʘʝʤʳʭ ʚʠʜʦʚʳʭ ʛʨʫʧʧ ʥʘ ʦʩʥʦʚʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ (Korovchinsky, 1995) ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʘ. ʉʣʝʜʫʝʪ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʤʦʨʬʦʣʦʛʠ ̫

ʵʬʠʧʧʠʝʚ ʥʝʢʦʪʦʨʳʭ ʥʝʝʚʨʦʧʝʡʩʢʠʭ Ceriodaphnia ʦʪʣʠʯʥʘ ʦʪ ʦʧʠʩʘʥʥʳʭ ʠʟ 

ɽʚʨʦʧʳ (Lu, 2001; ʂʦʪʦʚ, 2013; Zawiska et al., 2016). ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʵʬʠʧʧʠʫʤʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉʕʄ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʨʝʰʝʥʠʠ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ɸʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʟʚʣʝʢʘʪʴ 

ɼʅʂ ʠʟ ʩʫʙʬʦʩʩʠʣʴʥʳʭ ʦʩʪʘʥʢʦʚ ʷʠʮ Cladocera, ʤʦʞʝʪ ʜʘʪʴ ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʚ 

ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʠ (Kotov, 2019).  

 



27 

ɻʃɸɺɸ 2. ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

2.1. ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʠ ʣʘʙʦʨʘʪʦʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʙ 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʥʘʤʠ ʦʟʨyʘ ʠʤʝʶʪ ʛʣʷʮʠʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʥʳʤʠ ʚʦʜʦʤyʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ 

ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ: çʦʪ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʥʘ 

ʟʘʧʘʜʝ ʜʦ ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʦʡ ʪʫʥʜʨʳ ʥʘ ʚʦʩʪʦʢʝ; ʶʞʥʦʡ ʛʨʘʥʠʮʝʡ ʨʝʛʠʦʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ 

ʨʘʚʥʠʥʳè (ʀʙʨʘʛʠʤʦʚʘ, 2018).  

ʄʘʪʝʨʠʘʣʦʤ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʩʣʫʞʠʣʠ 336 ʧʨʦʙ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʟ 11 ʦʟʝʨ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ (ʊʘʙʣ. 1), ʚʢʣʶʯʘʷ 103 ʧʨʦʙʳ ʦʟ. ʇʣʝʱʝʝʚʦ 

(ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʴ), 28 ʧʨʦʙ ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ ʠ 23 ʧʨʦʙʳ ʦʟ. ɻʘʭʢʦʟʝʨʦ 

(ɿʘʦʥʝʞʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ), 34 ʧʨʦʙʳ ʦʟʝʨʘ ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ, 36 ʧʨʦʙ ʦʟ. 

ʄʝʜʚʝʜʝʚʩʢʦʝ (ʂʘʨʝʣʴʩʢʠʡ ʧʝʨʝʰʝʝʢ), 25 ʧʨʦʙ ʦʟ. ɸʥʪʶʭ-ʃʘʤʙʠʥʘ (ʂʦʣʴʩʢʠʡ 

ʧʦʣʫʦʩʪʨʦʚ), 23 ʧʨʦʙʳ ʦʟʝʨʘ ʈʫʙʩʢʦʝ (ʀʚʘʥʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), ʨʷʜʘ ʦʟʝʨ ʍʘʨʙʝʡʩʢʦʡ 

ʩʠʩʪʝʤʳ (ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʘʷ ʊʫʥʜʨʘ) - 27 ʦʙʨʘʟʮʦʚ ʠʟ ʦʟ. ʂʦʪʦʚʦ, 16 ʦʙʨʘʟʮʦʚ 

ʦʟʝʨʘ ʂʠʣʦʤʝʪʨʦʚʦʝ, 11 ʦʙʨʘʟʮʦʚ ʠʟ ʦʟ. ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ, 9 ʧʨʦʙ ʠʟ ʦʟ. ɻʦʣʦʚʢʘ. 

ɸʚʪʦʨ ʣʠʯʥʦ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʚ 2016 ʠ 2017 ʛʛ. (ʈʠʩ. 3). 

 

 

 

 

 

 

 

ʈʠʩ. 3. ʇʨʦʮʝʩʩ ʦʪʙʦʨʘ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟ. ɻʘʭʢʦʟʝʨʦ ʠ ʦʪʦʙʨʘʥʥʘʷ 

ʢʦʣʦʥʢʘ (6.50ï7.00 ʤ).  



 ʊʘʙʣ. 1. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʝʨ.  

 

ʆʟʝʨʦ 
ɻʦʜ 

ʦʪʙʦʨʘ 
ʂʦʦʨʜʠʥʘʪʳ 

ɸʙʩʦʣʶʪʥʘ

 ̫ʦʪʤʝʪʢʘ 

ʫʨʦʚʥʷ 

ʚʦʜʳ, ʤ 

(ɹʉ) 

S 

(ʢʤ
2
) 

ɻʣʫʙʠʥʘ 

ʤʘʢʩ. 

ɻʣʫʙʠʥʘ 

ʦʪʙʦʨʘ 

(ʤ) 

ɼʣʠʥʘ 

ʢʝʨʥʘ 

(ʤ) 

ʂʦʣ-ʚʦ 

ʦʙʨʘʟʮʦʚ 

ʜʣʷ 

ʘʥʘʣʠʟʘ 

ɺʦʟʨʘʩʪ ɿʦʥʘ 

ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ 2012 
67Ü 34'55.7"N 

62Ü52'56.3"E 
124 22,49 18,5 6,5 0,28  11 å149 Ñ 13 ʣʝʪ 

ʖʞʥʘʷ ʪʫʥʜʨʘ 

ɻʦʣʦʚʢʘ 2012 
67Á36'20.0"N 

62Á56'11.0"E 
130 2,2 7 7 0,24  10 å149 Ñ 13 ʣʝʪ 

ʖʞʥʘʷ ʪʫʥʜʨʘ 

ʂʠʣʦʤʝʪʨʦʚʦʝ 2012 
67Ü36'27.78"N 

62Ü52'08.88"E 
135 0,41 9 9 0,16  16 å 149 Ñ 13 ʣʝʪ 

ʖʞʥʘʷ ʪʫʥʜʨʘ 

ʂʦʪʦʚʦ 2012 
67Ü32'44.5"N 

62Ü51'37.8"E 
120 0,23 4 4 0,27  27 å149 Ñ 13 ʣʝʪ 

ʖʞʥʘʷ ʪʫʥʜʨʘ 

ɸʥʪʶʭ-ʃʘʤʙʠʥʘ 2015 
67Á04'01.6"N 

33Á18'47.2"E 
59,4 0,0002 4 4 3  25 10500 ʢʘʣ.ʣ.ʥ. ʉʝʚʝʨʥʘʷ ʪʘʡʛʘ 

ʖʞʥʦʝ 

ʍʘʫʛʠʣʘʤʧʠ 
2017 

63Á33'13.4"N 

33Á20'15.7"E 
153,0 0,49 2,5 2,5 3,5 34 12730 ʢʘʣ.ʣ.ʥ. ʉʝʚʝʨʥʘʷ ʪʘʡʛʘ 

ɻʘʭʢʦʟʝʨʦ 2015 
62Á28'53.91"N 

35Á03'09.56"E 
79,5 0,125 3,1 3,1 4,25 23 å11 900 ʢʘʣ.ʣ.ʥ. ʉʨʝʜʥʷʷ ʪʘʡʛʘ 

ʄʘʣʦʝ 

ʐʠʙʨʦʟʝʨʦ 
2015 

62Á22'20.76"N 

35Á12'39.60"E 
56,5 0,076 3,1 3,1 7,4 28 å10600 ʢʘʣ.ʣ.ʥ. ʉʨʝʜʥʷʷ ʪʘʡʛʘ 

ʄʝʜʚʝʜʝʚʩʢʦʝ 2014 
60Á31'51.0"N 

29Á53'57.0"E 
102,2 0,59 4 2.35 /4  1 /2.5  36 12300 ʢʘʣ.ʣ.ʥ. ʉʨʝʜʥʷʷ ʪʘʡʛʘ 

ʈʫʙʩʢʦʝ 2015 
56Á43'31.6"N 

40Á36'23.7"E 
127 2,95 16,5 2,03 4,98 23 11000 ʢʘʣ.ʣ.ʥ. 

ɿʦʥʘ ʩʤʝʰʘʥʥʳʭ 

ʣʝʩʦʚ 

ʇʣʝʱʝʝʚʦ 2014 
56Á45'59.0"N 

38Á47'04.0"E 
141 63,83 24,3 3 3  103 

å6000-5500 

ʢʘʣ.ʣ.ʥ. 

ɿʦʥʘ ʩʤʝʰʘʥʥʳʭ 

ʣʝʩʦʚ 
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ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʪʙʠʨʘʣʠʩʴ ʩʦʪʨʫʜʥʠʢʘʤʠ ʂʘʟʘʥʩʢʦʛʦ (ʇʨʠʚʦʣʞʩʢʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ) ʫʥʠʚʝʨʩʠʪʝʪʘ (ʍʘʨʙʝʡʩʢʠʝ ʦʟʝʨʘ, ʦʟ. ʈʫʙʩʢʦʝ, ʦʟ. ʇʣʝʱʝʝʚʦ) ʚ 

ʨʘʤʢʘʭ ʩʦʚʤʝʩʪʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ, ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʊʘʨʪʫ (ʕʩʪʦʥʠʷ), ʈɻʇʋ ʠʤ. ɸ.ʀ. ɻʝʨʮʝʥʘ (ʦʟ. ɻʘʭʢʦʟʝʨʦ, ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ, ʦʟ. 

ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ, ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ), ʘ ʪʘʢʞʝ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ɻʀ ʂʅʎ ʈɸʅ (ʦʟ. ɸʥʪʶʭ-ʃʘʤʙʠʥʘ). çʆʪʙʦʨ ʢʦʣʦʥʦʢ ʛʨʫʥʪʘ 

ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʚʦʜʦʤyʘ. ɺ ʨʘʤʢʘʭ 

ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʪʘʪʢʠ ʚʝʪʚʠʩʪʦʫʩʳʭ 

ʨʘʢʦʦʙʨʘʟʥʳʭ ʧʘʩʩʠʚʥʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʦʪ ʙʝʨʝʛʘ ʩ ʨʘʟʣʠʯʥʳʭ ʣʠʪʦʨʘʣʴʥʳʭ 

ʩʫʙʩʪʨʘʪʦʚ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪʩʷ ʩ ʦʩʪʘʪʢʘʤʠ ʧʝʣʘʛʠʯʝʩʢʠʭ Cladocera, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʬʦʨʤʠʨʫʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʚʦʜʦʤyʘ ʦʪʣʦʞʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʫʶ 

ʠ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʩʝʣʷʚʰʠʭ ʚʦʜʦʤy ʦʨʛʘʥʠʟʤʘʭ (Frey, 

1988)è(ʌʨʦʣʦʚʘ ʠ ʜʨ., 2018). 

çʆʙʨʘʟʮʳ ʧʦʜʛʦʪʘʚʣʠʚʘʣʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʅʀʃ çʇʘʣʝʦʢʣʠʤʘʪʦʣʦʛʠʠ, 

ʧʘʣʝʦʵʢʦʣʦʛʠʠ, ʧʘʣʝʦʤʘʛʥʝʪʠʟʤʘè ʂʘʟʘʥʩʢʦʛʦ (ʇʨʠʚʦʣʞʩʢʦʛʦ) ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʤʝʪʦʜʠʢʝ, ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ɼ. ʌʨʘʡʝʤ (Frey, 1986) ʠ ɹ. 

ʍʵʥʥ (Hann, 1989), ʘ ʧʦʟʜʥʝʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ɸ. ʂʦʨʭʦʣʦʡ ʠ ʄ. ʈʘʫʪʠʦ 

(Korhola, Rautio, 2001). ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʚʝʩʢʫ ʚʣʘʞʥʳʭ ʦʩʘʜʢʦʚ 

ʨʘʩʪʚʦʨʷʣʠ ʚ 10 % ʨʘʩʪʚʦʨʝ KOH, ʥʘʛʨʝʚʘʣʠ ʜʦ 75ÁC ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ, 

ʧʝʨʝʤʝʰʠʚʘʷ ʚʨʫʯʥʫʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʝʢʣʷʥʥʦʡ ʧʘʣʦʯʢʠ, ʟʘʪʝʤ ʩʫʩʧʝʥʟʠʶ 

ʦʩʘʜʢʦʚ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʩʠʪʘ ʩ ʷʯʝʝʡ 125 ʤʢʤ ʠ 63 ʤʢʤ (ʠʣʠ 50 ʤʢʤ). 

ʈʘʩʪʚʦʨʝʥʠʝ ʢʘʨʙʦʥʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʨʦʙʝ, ʧʨʦʠʟʚʦʜʠʣʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ. 

ʆʪʬʠʣʴʪʨʦʚʘʥʥʫʶ ʩʫʩʧʝʥʟʠʶ ʦʢʨʘʰʠʚʘʣʠ ʩʘʬʨʘʥʠʥʦ-ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤè 

(ʌʨʦʣʦʚʘ, ʀʙʨʘʛʠʤʦʚʘ, 2015).  

çʇʨʦʙʳ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʚ ʅʀʃ çʇʘʣʝʦʢʣʠʤʘʪʦʣʦʛʠʠ, ʧʘʣʝʦʵʢʦʣʦʛʠʠ, 

ʧʘʣʝʦʤʘʛʥʝʪʠʟʤʘè ʂʘʟʘʥʩʢʦʛʦ (ʇʨʠʚʦʣʞʩʢʦʛʦ) ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦʜ 

ʩʚʝʪʦʚʳʤʠ ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʘʤʠ Axiostar Plus Carl Zeiss ʠ Carl Zeiss Axio Lab A1 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ x100ï400. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʦʩʪʘʪʢʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʭʠʪʠʥʦʚʳʤ ʩʪʨʫʢʪʫʨʘʤ ʉladocera, ʯʘʱʝ ʢʘʨʘʧʘʢʩʘʤ ʠ ʛʦʣʦʚʥʳʤ ʱʠʪʘʤ, ʨʝʞʝ ï ʧʦ 

ʧʦʩʪʘʙʜʦʤʝʥʘʤ, ʧʦʩʪʘʙʜʦʤʠʥʘʣʴʥʳʤ ʢʦʛʦʪʢʘʤ, ʧʦʢʦʷʱʠʤʩʷ ʷʡʮʘʤ (ʵʬʠʧʧʠʫʤʘʤ), 
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ʤʘʥʜʠʙʫʣʘʤ ʠ ʪ.ʜ. ʇʨʠ ʧʦʜʩʯʪyʝ ʦʩʪʘʪʢʦʚ ʢʘʨʘʧʘʢʩʦʚ ʟʘ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʉladocera 

ʧʨʠʥʠʤʘʣʠ ʜʚʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʛʨʫʥʪʝ ʩʪʚʦʨʢʠ ʨʘʢʦʚʠʥʳ. ɺ ʢʘʞʜʦʤ ʦʙʨʘʟʮʝ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʥʝ ʤʝʥʝʝ 100 ʵʢʟʝʤʧʣʷʨʦʚ ʦʩʪʘʪʢʦʚ ʉladocera, ʦʙʨʘʟʮʳ ʩ 

ʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʩʪʘʪʢʦʚ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘè 

(ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019). ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʦʩʪʘʪʢʦʚ ʚʝʣʘʩʴ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ 

ʦʧʨʝʜʝʣʠʪʝʣʷʤ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʦʪʨʘʞʘʶʱʠʭ ʥʳʥʝʰʥʠʡ ʫʨʦʚʝʥʴ 

ʩʠʩʪʝʤʘʪʠʢʠ (ʂʦʪʦʚ ʠ ʜʨ., 2010; Kotov et al., 2016) ʠ ʧʦ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ 

ʦʧʨʝʜʝʣʠʪʝʣʴʥʳʤ ʢʣʶʯʘʤ ʩʫʙʬʦʩʩʠʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʠʟ 

ʝʚʨʦʧʝʡʩʢʠʭ ʚʦʜʦʤyʦʚ (SzeroczyŒska, Sarmaja-Korjonen, 2007), ʪʘʢʞʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʵʢʦʣʦʛʠʠ ʠ ʪʘʢʩʦʥʦʤʠʠ 

ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ Cladocera ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʢʘʨʮʠʥʦʣʦʛʦʚ 

(ʂʦʨʦʚʯʠʥʩʢʠʡ, 2004; Kotov, 2016; Van Damme, Nevalainen, 2019 ʠ ʜʨ.). ɺʩʝ 

ʦʙʥʘʨʫʞʝʥʥʳʝ ʦʩʪʘʪʢʠ Cladocera ʦʧʨʝʜʝʣʷʣʠ ʜʦ ʚʠʜʘ, ʛʨʫʧʧʳ ʚʠʜʦʚ ʠʣʠ ʪʦʣʴʢʦ ʜʦ 

ʫʨʦʚʥʷ ʨʦʜʘ, ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʙʣʝʤ ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ. ʕʢʦʣʦʛʦ-ʬʘʫʥʠʩʪʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʷʚʣʝʥʥʳʭ ʚʠʜʦʚ ʢʣʘʜʦʮʝʨ ʦʧʠʩʘʥʘ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʠʪʝʣʝʡ 

(ʂʦʨʦʚʯʠʥʩʢʠʡ, 2004; ʉʤʠʨʥʦʚ, 2010; Orlova-Bienkowskaja, 2001 ʠ ʜʨ.) ʠ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʧʨʝʜʣʦʞʝʥʥʦʡ ɸ.ɸ. ʂʦʪʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ (Forr· et al., 2008; Kotov et al., 

2013). ʆʧʨʝʜʝʣʝʥʠʷ ʟʘʥʦʩʠʣʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ Microsoft Excel 2007. 

ʆʙʲyʤʥʫʶ ʜʝʪʘʣʴʥʫʶ ʬʦʪʦʩʲʤyʢʫ ʭʠʪʠʥʦʚʳʭ ʦʩʪʘʪʢʦʚ ʚʝʪʚʠʩʪʦʫʩʳʭ 

ʨʘʢʦʦʙʨʘʟʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʜʠʛʠʪʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

Carl Zeiss Axio Lab A1 ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʢʘʤʝʨʦʡ ʜʣʷ ʤʠʢʨʦʩʲʤyʢʠ ʠ ʩʪʘʥʮʠʝʡ 

ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ (ʧʨʦʛʨʘʤʤʘ ZEN lite 2012 blue Service Pack 2).  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʵʬʠʧʧʠʫʤʦʚ Ceriodaphnia ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʙʳ ʠʟ 

ʣʠʯʥʳʭ ʢʦʣʣʝʢʮʠʡ ɸ.ɸ. ʂʦʪʦʚʘ ʠ ʅ.ʅ. ʉʤʠʨʥʦʚʘ (ʇʨʠʣʦʞʝʥʠʝ 2). ʕʪʠ ʧʨʦʙʳ 

ʙʳʣʠ ʨʘʥʝʝ ʦʪʦʙʨʘʥʳ ʚ ʮʝʥʪʨʘʣʴʥʦ-ʩʝʚʝʨʥʦʡ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʙʦʣʴʰʠʭ ʧʣʘʥʢʪʦʥʥʳʭ ʩʝʪʦʢ (ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ 50 ʤʢʤ) ʠ 

ʬʠʢʩʠʨʦʚʘʥʳ 2ï4% ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠʣʠ 96% ʨʘʩʪʚʦʨʦʤ ʵʪʠʣʦʚʦʛʦ 

ʩʧʠʨʪʘ (ʂʦʪʦʚ, 2013). ɺʠʜʳ Ceriodaphnia ʚ ʥʠʭ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩ 

ʧʦʤʦʱʴʶ ʜʦʩʪʫʧʥʳʭ ʦʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʢʣʶʯʝʡ (Korovchinsky 1995; Alonso 1996; 

Hudec 2010; ʂʦʪʦʚ ʠ ʜʨ., 2010), ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʠʟʥʘʢʘʭ 
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ʧʦʩʪʘʙʜʦʤʝʥʘ ʠ ʧʦʩʪʘʙʜʦʤʠʥʘʣʴʥʳʭ ʢʦʛʦʪʢʦʚ. ʇʝʨʝʜ ʜʘʣʴʥʝʡʰʠʤ ʘʥʘʣʠʟʦʤ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʢʘʞʜʦʡ ʵʬʠʧʧʠʘʣʴʥʦʡ ʩʘʤʢʠ ʙʳʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʝʨʝʧʨʦʚʝʨʝʥʘ 

ʚʦ ʠʟʙʝʞʘʥʠʝ ʜʦʧʫʱʝʥʠʷ ʦʰʠʙʦʢ, ʧʦʩʢʦʣʴʢʫ ʚʦ ʤʥʦʛʠʭ ʦʙʨʘʟʮʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʦʜʝʨʞʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ Ceriodaphnia. ʄʦʨʬʦʣʦʛʠʶ ʵʬʠʧʧʠʫʤʦʚ 

ʠʩʩʣʝʜʦʚʘʣʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ Olympus BX41 (Olympus Corporation, ʗʧʦʥʠʷ), 

ʦʩʥʘʱʥyʥrʤ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʦʡ INFINITY, ʠ ʩʢʘʥʠʨʫʶʱʠʤ ʵʣʝʢʪʨʦʥʥʳʤ 

ʤʠʢʨʦʩʢʦʧʦʤ CamScan MV 2300 (TESCAN Brno s.r.o., ʏʝʭʠʷ). ɼʣʷ ʩʚʝʪʦʚʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ ʵʬʠʧʧʠʘʣʴʥʳʭ ʩʘʤʦʢ Ceriodaphnia ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʧʨʝʜʤʝʪʥʳʝ 

ʩʪyʢʣʘ ʩ ʥʘʥʝʩʥyʥʦʡ ʥʘ ʥʠʭ ʢʘʧʣʝʡ ʛʣʠʮʝʨʠʥʘ, ʧʦʢʨʳʚʘʣʠ ʧʦʢʨʦʚʥʳʤʠ ʩʪʢyʣʘʤʠ ʩ 

ʧʣʘʩʪʠʣʠʥʦʚʳʤʠ ʥʦʞʢʘʤʠ. ʕʬʠʧʧʠʫʤʳ ʥʝʢʦʪʦʨʳʭ ʞʠʚʦʪʥʳʭ ʚʩʢʨʳʚʘʣʠ, ʣʝʚʫʶ ʠ 

ʧʨʘʚʫʶ ʯʘʩʪʠ ʨʘʟʜʝʣʷʣʠ ʧʦ ʩʧʠʥʥʦʤʫ ʢʨʘʶ, ʘ ʦʜʥʫ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ.  

ɼʣʷ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʵʬʠʧʧʠʘʣʴʥʳʭ ʩʘʤʦʢ 

ʧʝʨʝʥʦʩʠʣʠ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ, ʟʘʤʦʨʘʞʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -70ÁC ʠ 

ʣʠʦʬʠʣʠʟʠʨʦʚʘʣʠ ʚ ʩʠʩʪʝʤʝ Labconco 1L (Labconco, ʉʐɸ) (ʩʤ. ʂʦʪʦʚ, 2013). 

ɺʳʩʫʰʝʥʥʳʝ ʦʙʨʘʟʮʳ ʥʘʢʣʝʠʚʘʣʠ ʥʘ ʘʣʶʤʠʥʠʝʚʳʝ ʩʪʦʣʠʢʠ, ʥʘʧʳʣʷʣʠ ʟʦʣʦʪʦʤ 

ʧʨʠ ʧʦʤʦʱʠ ʚʘʢʫʫʤʥʦʡ ʥʘʧʳʣʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ S150A Sputter Coater (Edwards, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʤʝʪʦʜʦʤ ʠʦʥʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦʜ ʩʢʘʥʠʨʫʶʱʠʤ 

ʵʣʝʢʪʨʦʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʧʨʠ ʫʩʢʦʨʷʶʱʝʤ ʥʘʧʨʷʞʝʥʠʠ 20 ʢɺ. 

 

2.2. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʘʥʘʣʠʟ 

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʠʦʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚʳʧʦʣʥʝʥ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʝʢʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʪʝʧʝʥʴ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ, 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʩʦʦʙʱʝʩʪʚ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ: ʠʥʜʝʢʩʘ 

ʐʝʥʥʦʥʘïʋʠʚʝʨʘ (1) (Shannon, Weaver, 1963), ʠʥʜʝʢʩʘ ʚʳʨʘʚʥʝʥʥʦʩʪʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʇʠʝʣʫ (2) (Pielou, 1966).  

ʀʥʜʝʢʩ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ (H) ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

H = - Ɇ Iog2       (1), 
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ʛʜʝ Ni ï ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʠʣʠ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ; N ï 

ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʦʪʤʝʯʝʥʥʳʭ ʦʩʦʙʝʡ.  

ʀʥʜʝʢʩ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʇʠʝʣʫ (E) ʚʳʯʠʩʣʝ̫ʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʜʝʢʩʘ 

ʐʝʥʥʦʥʘïʋʠʚʝʨʘ ʧʦ ʬʦʨʤʫʣʝ:  

E=      (2) , 

ʛʜʝ H ï ʠʥʜʝʢʩ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ; S ï ʯʠʩʣʦ ʦʪʤʝʯʝʥʥʳʭ ʚ ʚʦʜʥʦʤ ʦʙʲʝʢʪʝ 

ʚʠʜʦʚ. ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʠʥʜʝʢʩʘ ʇʠʝʣʫ ʧʨʠʤʝʥʷʝʪʩʷ ʣʦʛʘʨʠʬʤ ʩ ʪʝʤ ʞʝ 

ʦʩʥʦʚʘʥʠʝʤ, ʯʪʦ ʙʳʣ ʧʨʠʤʝʥʝʥ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ. ɼʣʷ 

ʠʥʜʝʢʩʦʚ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʪʘʢʞʝ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ 

(SDx), ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʬʦʨʤʫʣʝ (3).  

SDx =     (3), 

ʛʜʝ ♫ ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; n ï ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺʝʣʠʯʠʥʫ ʧʦʧʘʨʥʦʛʦ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʧʨʦʙʘʤʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ 

ɾʘʢʢʘʨʘ (Jaccard, 1901) ʠ ʠʥʜʝʢʩʫ ʦʙʱʥʦʩʪʠ ʏʝʢʘʥʦʚʩʢʦʛʦïʉʲyʨʝʥʩʝʥʘ (Sßrensen, 

1948). ʂʦʵʬʬʠʮʠʝʥʪ ɾʘʢʢʘʨʘ (K j) ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (4):  

K j  =    (4), 

ʛʜʝ a ï ʢʦʣʠʯʝʩʪʚʦ (ʫʯʪʥyʥʳʭ) ʚʠʜʦʚ ʧʝʨʚʦʡ ʵʢʦʩʠʩʪʝʤʳ (ʠʣʠ ʧʨʦʙʥʦʡ 

ʧʣʦʱʘʜʢʠ, ʪʝʨʨʠʪʦʨʠʠ, ʧʨʦʙʳ ʠ ʜʨ.); b ï ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʚʪʦʨʦʡ ʵʢʦʩʠʩʪʝʤʳ; c ï 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʠʭ ʜʣʷ 1-ʦʡ ʠ 2-ʦʡ ʵʢʦʩʠʩʪʝʤ ʚʠʜʦʚ. 

ʀʥʜʝʢʩ ʦʙʱʥʦʩʪʠ ʏʝʢʘʥʦʚʩʢʦʛʦïʉʲyʨʝʥʩʝʥʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (5): 

                                                                                      (5) ,  

ʛʜʝ ʘ ï ʯʠʩʣʦ ʦʙʱʠʭ ʚʠʜʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʜʚʫʭ ʩʦʦʙʱʝʩʪʚʘʭ; b ï ʯʠʩʣʦ 

ʚʠʜʦʚ, ʠʤʝʶʱʠʭʩʷ ʪʦʣʴʢʦ ʚ ʧʝʨʚʦʤ ʩʦʦʙʱʝʩʪʚʝ; ʩ ï ʯʠʩʣʦ ʚʠʜʦʚ, ʠʤʝʶʱʠʭʩʷ 

ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʦʤ ʩʦʦʙʱʝʩʪʚʝ.  

ʀʥʜʝʢʩ ʩʘʧʨʦʙʥʦʩʪʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʤʝʪʦʜʫ ʈ. ʇʘʥʪʣʝ ʠ ɻ. ɹʫʢʢʘ (Pantle, 

Buck, 1955) ʚ ʤʦʜʠʬʠʢʘʮʠʠ ɺ. ʉʣʘʜʝʯʝʢʘ (Sl§deļek, 1965), ʛʜʝ h ï ʦʪʥʦʩʠʪʝʣʴʥʘ ̫

ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʠʜʨʦʙʠʦʥʪʦʚ, s ï ʠʭ ʠʥʜʠʢʘʪʦʨʥʘ ̫ʟʥʘʯʠʤʦʩʪʴ:  

S = ×sẗh / × h        (6) 

)()(

2

caba

a
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+++
=
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çɺ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʪʘʢʩʦʥʳ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʘ ʥʝ ʤʝʥʝʝ 1% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ Cladocera ʚ 

ʧʨʦʙʝè (ʌʨʦʣʦʚʘ ʠ ʜʨ., 2018). ɺ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʯʝʪʳʨʝ 

ʛʨʘʜʘʮʠʠ ʜʦʤʠʥʠʨʦʚʘʥʠʷ: ʜʦʤʠʥʘʥʪʳ, ʩʫʙʜʦʤʠʥʘʥʪʳ, ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʠ 

ʩʣʫʯʘʡʥʳʝ ʚʠʜʳ. ʇʨʠ ʫʯʝʪʝ ʦʨʛʘʥʠʟʤʦʚ ʤʝʪʦʜʦʤ ʚʳʙʦʨʦʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ (ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ) ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʢʦʣʠʯʝʩʪʚʫ ʩʦʙʨʘʥʥʳʭ ʧʨʦʙ, ʪ.ʝ., ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʧʣʦʱʘʜʠ (ɹʘʢʘʥʦʚ, 1987), 

ʧʦʵʪʦʤʫ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʣʘʩʩʦʚ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʰʢʘʣʘ ʃʶʙʘʨʩʢʦʛʦ (ʊʘʙʣ. 2), ʛʜʝ N ï ʜʦʣʷ ʚʠʜʘ ʚ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ (%) (ʈʦʟʝʥʙʝʨʛ, 2005). ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟʳ 

ʚʳʧʦʣʥʝʥʳ ʚ ʧʨʦʛʨʘʤʤʝ ʉ2 ʉ. ɼʞʘʛʛʝʥʩʘ (Juggins, 2007) ʠ ʧʘʢʝʪʝ PAST (CCA, 

PCA, ʉʝʨʠʘʮʠ ̫ʦʪʩʫʪʩʪʚʠʷ-ʧʨʠʩʫʪʩʪʚʠʷ, Species packing) (version 3.26, Hammer et 

al., 2001), ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʟʦʥʳ ʚʳʜʝʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ 

CONISS ʧʨʦʛʨʘʤʤʳ TILIA  version 2.0.b.4 (Grimm, 2004).  

 

ʊʘʙʣ. 2. ʐʢʘʣʘ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʃ ʙʁʘʨʩʢʦʛʦ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ.  

 

ɹʘʣʣ ɻʨʘʥʠʮʳ ʢʣʘʩʩʦʚ ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ 

ʉʪʝʧʝʥʴ ʜʦʤʠʥʠʨʦʚʘʥʠʷ 

1 0 < N ¢ 4 ʄʘʣʦʟʥʘʯʠʤʳʡ ʚʠʜ 

2 4 < N ¢ 16 ɺʪʦʨʦʩʪʝʧʝʥʥʳʡ 

3 16 < N ¢ 36 Cʫʙʜʦʤʠʥʘʥʪ 

4 36 < N ¢ 64 ɼʦʤʠʥʘʥʪ 

5 64 < N ¢ 100 ɸʙʩʦʣʶʪʥʳʡ ʜʦʤʠʥʘʥʪ 

 

ʈʠʩʫʥʢʠ ʠ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ ʧʝʯʘʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʘʭ Adobe Illustrator.CC.2017, Adobe Photoshop 7.0, ZEN (Carl 

Zeiss, ɻʝʨʤʘʥʠʷ), Helicon Focus 7.0.2 2018. ʂʦʩʤʦʩʥʠʤʢʠ ʦʟʨy ʠ ʨʝʛʠʦʥʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʛʦʪʦʚʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Google Earth 

Pro 7.3.2.5776.  
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ɻʃɸɺɸ 3. ʈɽɻʀʆʅ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʅʘ ʢʘʨʪʝ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʦʪʤʝʯʝʥʳ ʦʟyʨʘ, ʚʳʙʨʘʥʥʳʝ ʥʘʤʠ ʚ 

ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʈʠʩ. 4). ʈʝʛʠʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʝʪ 

ʪʝʨʨʠʪʦʨʠʶ ʌʝʥʥʦʩʢʘʥʜʠʠ (ʂʦʣʴʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ, 

ʂʘʨʝʣʴʩʢʠʡ ʧʝʨʝʰʝʝʢ), ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ 

(ʗʨʦʩʣʘʚʩʢʘʷ ʠ ʀʚʘʥʦʚʩʢʘʷ ʦʙʣʘʩʪʠ), ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʦʡ ʪʫʥʜʨ.r 

 

 
 

ʈʠʩ. 4. ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy ʥʘ ʢʘʨʪʝ: 1. ʦʟ. ɸʥʪʶʭ-ʃʘʤʙʠʥʘ; 2 

ï ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ; 3 ï ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ; 4 ï ʦʟ. ɻʘʭʢʦʟʝʨʦ; 5 ï ʦʟ. ʄʘʣʦʝ 

ʐʠʙʨʦʟʝʨʦ; 6 ï ʦʟ. ʇʣʝʱʝʝʚʦ; 7 ï ʦʟ. ʈʫʙʩʢʦʝ; 8-11 ï ʍʘʨʙʝʡʩʢʘʷ ʩʠʩʪʝʤʘ ʦʟʨy (ʦʟ. 

ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ, ʦʟ. ʂʠʣʦʤʝʪʨʦʚʦʝ, ʦʟ. ʂʦʪʦʚʦ, ʦʟ. ɻʦʣʦʚʢʘ) (ʢʘʨʪʘ ʠʟ ʂʘʪʘʣʦʛ 

ʚʝʢʪʦʨʥʳʭ ʢʘʨʪé, 2019 ʩ ʠʟʤʝʥʝʥʠʷʤʠ). 
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3.1. ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʘʷ ʪʫʥʜʨʘ 

çɹʦʣʴʰʝʟʝʤʝʣʴʩʢʘʷ ʪʫʥʜʨʘ ʦʛʨʘʥʠʯʝʥʘ ʥʘ ʩʝʚʝʨʝ ʇʘʡ-ʍʦʝʤ, ʥʘ ʶʛʝ ς ʨʝʢʘʤʠ 

ʋʩʦʡ ʠ ʇʝʯʦʨʦʡ, ʥʘ ʟʘʧʘʜʝ ς ʨ. ʇʝʯʦʨʦʡ, ʥʘ ʚʦʩʪʦʢʝ ς ʋʨʘʣʴʩʢʠʤ ʭʨʝʙʪʦʤ. 

ʄʫʩʶʨʳ, ʠhʨʦʢʠʝ ʛʨʷʜʳ ʩ ʧʦʣʦʛʠʤʠ ʩʢʣʦʥʘʤʠ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʘʨʘʣʣʝʣʴʥʦ ʨʝʯʥʳʤ ʜʦʣʠʥʘʤ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

(ʉʪʘʥʢʝʚʠʯ, 1962)è (ʀʙʨʘʛʠʤʦʚʘ, 2018). ɼʣʷ ʪʝʨʨʠʪʦʨʠʡ ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʦʡ 

ʪʫʥʜʨʳ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʢʨʠʦʣʠʪʦʟʦʥʳ ʚ ʚʠʜʝ ʤʥʦʛʦʣʝʪʥʝʤʨyʟʣʳʭ ʧʦʨʦʜ, ʘ 

ʪʘʢʞʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʟʸʨ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʤʝʶʪ ʥʠʟʢʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ (ʥʝ ʚʳʰʝ 100 ʤʛ/ʛ, 

ʯʘʱʝ 20ï60 ʤʛ/ʣ), ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʪʠʧʘ 

(ɻʫʜʦʚʘʥʥʳʡ, 2011; ʊʝʪʝʨʶʢ, 2011).  

çɺ ʧʨʠʙʨʝʞʴʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʍʘʨʙʝʡʩʢʠʭ ʦʟʨy ʜʦʥʥʳʝ ʩʫʙʩʪʨʘʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʢʘʤʠ ʠ ʛʘʣʴʢʦʡ, ʚ ʧʨʦʬʫʥʜʘʣʠ ʚʳʨʘʞʝʥʳ ʠʣʠʩʪʳʝ ʛʨʫʥʪʳ. 

ʈʝʛʠʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʙʘʨʢʪʠʯʝʩʢʠʤ, ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ ʩʦ 

ʩʨʝʜʥʝʡ ʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ï7Áʉ (ɻʫʜʦʚʘʥʳʡ, 2011). ɺ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʦʡ ʪʫʥʜʨʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʧyʣʦʛʦ ʧʝʨʠʦʜʘ (ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚʳʰʝ 0Áʉ) ʩʦʩʪʘʚʣʷʝʪ 128 ʜʥʝʡ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚʳʰʝ 5Áʉ) ï 91 ʜʝʥʴ. 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʣʝʪʘ ʩʦʩʪʘʚʣʷʝʪ 9.4Áʉ (ɻʫʜʦʚʘʥʥʳʡ, 2011). 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʦʙʩʣʝʜʦʚʘʥʥʦʤ ʨʝʛʠʦʥʝ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʩʘʤʳʤ ʪʧyʣʳʤ (ʠʶʣʴ) ʠ ʩʘʤʳʤ ʭʦʣʦʜʥʳʤ (ʷʥʚʘʨʴ) ʤʝʩʷʮʘʤʠ ʥʘ 

1,4Áʉ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʠʣʝʥʠʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʢʣʠʤʘʪʘ (ɺʣʘʩʦʚʘ, 

1976). ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʝʥʳ ʧʦʚʳʰʝʥʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʢʦʨʦʪʢʠʡ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʥʘʧʨʠʤʝʨ, ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʷ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 2.5 Áʉ, ʘ ʩʨʝʜʥʝʠʶʥʴʩʢʘʷ ʥʘ 3.5 Áʉ (ɻʫʜʦʚʘʥʥʳʡ, 

2011). ʉʠʩʪʝʤʘ ʍʘʨʙʝʡʩʢʠʭ ʦʟʨy, ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʟʜʥʝʚʘʣʜʘʡʩʢʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʠ ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʤʝʞʜʫʨʝʯʴʝ ʨʝʢ ʂʦʨʦʪʘʠʭʘ ʠ ɹʦʣʴʰʘʷ ʈʦʛʦʚʘʷ, 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʡ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʦʡ ʪʫʥʜʨʳè (ʌʨʦʣʦʚʘ 

ʠ ʜʨ., 2015; ʀʙʨʘʛʠʤʦʚʘ, 2018). ʉʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʧʦʯʢʫ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʚʦʜʦʤyʦʚ (ɻʦʣʦʚʢʘ, ɹʦʣʴʰʦʡ ʠ ʄʘʣʳʡ ʍʘʨʙʝʡ), 
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ʢʦʪʦʨʳʝ ʩʦʦʙʱʘʶʪʩʷ ʩ ʤʝʣʢʠʤʠ ʦʟʨyʘʤʠ (ʂʠʣʦʤʝʪʨʦʚʦʝ, ʂʦʪʦʚʦ, ʃʝʥʠʥʛʨʘʜʩʢʦʝ) 

ʩ ʧʦʤʦʱʴʶ ʧʨʦʪʦʢʦʚ (ʎʠʪ. ʧʦ: ʊʝʪʝʨʶʢ, 2011) (ʈʠʩ. 5, ʊʘʙʣ. 3).  

 

ʈʠʩ. 5. ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʍʘʨʙʝʡʩʢʦʡ ʩʠʩʪʝʤʳ ʦʟʨy. 

ʂʦʩʤʦʩʥʠʤʦʢ ʩʜʝʣʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Google Earth Pro 7.3.2.5776. 

 

ʊʘʙʣ. 3. ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʟʨy ʍʘʨʙʝʡʩʢʦʡ ʩʠʩʪʝʤʳ. 

 ʦʟ. ʂʠʣʦʤʝʪʨʦʚʦʝ ʦʟ. ʂʦʪʦʚʦ ʦʟ. ɹ. ʍʘʨʙʝʡ ʦʟ. ɻʦʣʦʚʢʘ 

ʂʦʦʨʜʠʥʘʪʳ 

 

N 67Ü 36.463Ë 

E 062Ü 52.148Ë 

N 67Ü 32.742Ë 

E 062Ü 51.630Ë 

N 67Ü 33.765Ë 

E 062Ü 54.578Ë 

N 67Ü 32.742Ë 

E 062Ü 51.630Ë 

ɻʣʫʙʠʥʘ (ʤ) 9  4  9 7 

ʇʨʦʟʨʘʯʥʦʩʪʴ (ʤ) 1.3 1.3 2.9 0.7  

pH 7.2 7.6 7.2 7.3 

tÜ ʚʦʜʳ 11.5Ü 13.2Ü 16.1Ü 11.8Ü 

tÜ ɺʦʟʜʫʭʘ 11Ü 9Ü 15Ü 7Ü 

ʕʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ 

(ɛS/ʩʤ) 37  26  

27  26  

O2 (%) 80.30 89.60 88.3 86.7 

O2 (ʤʛ/ʣ) 8.9  9.1  8.4  9.2  

 

çʆʪʙʦʨ ʢʦʣʦʥʦʢ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʂʘʟʘʥʩʢʦʛʦ 

(ʇʨʠʚʦʣʞʩʢʦʛʦ) ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʨʘʤʢʘʭ ʩʦʚʤʝʩʪʥʦʡ ʣʝʪʥʝʡ ʧʦʣʝʚʦʡ 

ʵʢʩʧʝʜʠʮʠʠ ʩ ʀʥʩʪʠʪʫʪʦʤ ʙʠʦʣʦʛʠʠ ʂʦʤʠ ʅʎ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ ʚ ʠʶʣʝ 



37 

ï ʘʚʛʫʩʪʝ 2011 ʛʦʜʘ. ɼʣʷ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʪʘʬʦʮʝʥʦʟʦʚ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʦʪʙʠʨʘʣʠ ʧʨʦʙʦʦʪʙʦʨʥʠʢʦʤ ʬʠʨʤʳ UWITEC ʚ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʯʘʩʪʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʟʝʨʘ. ɿʘʤʝʨʳ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚʳʧʦʣʥʷʣʠ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ ʧʦ 

ʜʠʩʢʫ ʉʝʢʢʠ, ʧʨʦʠʟʚʝʜʝʥʳ ʟʘʤʝʨʳ ʨʅ ʚʦʜʳ ʦʟʝʨʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ, 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ. ɼʣʷ ʢʘʨʮʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʢʦʣʦʥʢʫ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʩʩʣʝʜʦʚʘʣʘʣʠ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʨʘʟʨʝʰʝʥʠʷ, ʩ 

ʰʘʛʦʤ ʥʘʨʝʟʢʠ ʛʨʫʥʪʘ ʚ ʦʜʠʥ ʩʘʥʪʠʤʝʪʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ 27 

ʦʙʨʘʟʮʦʚ ʠʟ ʦʟ. ʂʦʪʦʚʦ, 16 ʦʙʨʘʟʮʦʚ ʠʟ ʦʟ. ʂʠʣʦʤʝʪʨʦʚʦʝ, 11 ʦʙʨʘʟʮʦʚ ʦʟ. ɹʦʣʴʰʦʡ 

ʍʘʨʙʝʡ ʠ 10 ʦʙʨʘʟʮʦʚ ʦʟ. ɻʦʣʦʚʢʘè (ʌʨʦʣʦʚʘ ʠ ʜʨ., 2015; ʀʙʨʘʛʠʤʦʚʘ, 2018).  

çɺ 1998 ʛ. ʜʣʷ ʨʝʛʠʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʠʣʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʝ 

ʜʘʪʠʨʦʚʘʥʠʝ ʦʩʘʜʢʦʚ ʦʟʨyʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʩʝʣʝʨʘʪʦʨʥʦʡ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ (AMS-ʜʘʪʠʨʦʚʘʥʠʝ) ʜʣʷ ʦʟʝʨʘ ɺʘʥʢʘʚʘʜ (65Á59¡08
 
ʩ.ʰ., 59Á27¡23 

ʚ.ʜ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʍʝʣʴʩʠʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʌʠʥʣʷʥʜʠʷ) ʚʦʟʨʘʩʪ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʤʦʱʥʦʩʪʴʶ 210ï

220 ʩʤ ʩʦʩʪʘʚʠʣ 5650 ʣʝʪ. ɸʥʘʣʦʛʠʯʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ, ʚʳʧʦʣʥʝʥʥʦʝ ʜʣʷ ʦʟʝʨʘ 

ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ, ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʚʦʟʨʘʩʪ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 215ï217 

ʩʤ ʚ 5790 ʣʝʪ (ʎʠʪ. ʧʦ: Sarmaja-Korjonen et al., 2003), ʪ.ʝ. ʩʢʦʨʦʩʪʴ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʜʣʷ ʍʘʨʙʝʡʩʢʠʭ ʦʟʨy ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʜʣʷ ʦʟ. ɺʘʥʢʘʚʘʜ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʟ. ɺʘʥʢʘʚʘʜ, ʨʘʩʧʦʣʘʛʘʶʱʝʛʦʩʷ ʚ ʟʦʥʝ ʩʝʚʝʨʥʦʡ 

ʪʘʡʛʠ, ʩʠʩʪʝʤʘ ʍʘʨʙʝʡʩʢʠʭ ʦʟʨy ʨʘʩʧʦʣʦʞʝʥʘ ʩʝʚʝʨʥʝʝ, ʚ ʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʟʦʥʝ ʶʞʥʦʡ ʪʫʥʜʨʳ. ɺ 2013 ʛ. ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʭʨʦʥʦʣʦʛʠʠ ʉʇʙɻʋ ʙʳʣʦ 

ʚʳʧʦʣʥʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʦʟʝʨʝ ɹ. ʍʘʨʙʝʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ 
210

Pb-ʤʝʪʦʜʘ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ 

ʍʘʨʙʝʡʩʢʠʭ ʦʟʨy ʧʦ ʩʚʠʥʮʫ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʣʷ ʚʝʨʭʥʠʭ 27 ʩʤ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, 

ʨʘʩʩʯʠʪʘʥʥʦʝ ʜʣʷ ʧʝʨʚʳʭ 20 ʩʤ ʢʦʣʦʥʢʠ, ʩʦʩʪʘʚʠʣʦ 1,34 Ñ 0,12 ʤʤ/ʛʦʜ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʦʟʨʘʩʪ ʩʣʦʷ 19ï20 ʩʤ ï 149 Ñ 13 ʣʝʪ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

210
Pb ʧʦ ʛʣʫʙʠʥʝ ʢʝʨʥʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʟʘʤʝʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʢʦʨʦʩʪʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʟʘ ʚʝʩʴ ʜʘʪʠʨʦʚʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ɹʦʣʝʝ ʛʣʫʙʦʢʠʝ ʩʣʦʠ 
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ʢʦʣʦʥʢʠ ʛʨʫʥʪʘ ʩʦʜʝʨʞʘʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ 
210

Pbʠʟʙ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ 

ʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤ ʨʘʩʧʘʜʝ ʨʘʜʠʦʥʫʢʣʠʜʘ ʥʘ ʨʫʙʝʞʝ ʦʢʦʣʦ 150 ʣʝʪ, 

ʷʚʣʷʶʱʠʤʩʷ ʧʨʝʜʝʣʴʥʳʤ ʚʦʟʨʘʩʪʥʳʤ ʟʥʘʯʝʥʠʝʤ ʜʣʷ 
210

Pb ʤʝʪʦʜʘè (ʌʨʦʣʦʚʘ ʠ 

ʜʨ., 2015; ʀʙʨʘʛʠʤʦʚʘ, 2018). 

 

3.2. ʌʝʥʥʦʩʢʘʥʜʠʷ (ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʘʷ ʧʨʦʚʠʥʮʠʷ) 

ʂʦʣʴʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ ʠ ʂʘʨʝʣʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ, ʷʚʣʷʚʰʝʛʦʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʮʝʥʪʨʦʚ ʦʣʝʜʝʥʝʥʠʷ 

ɽʚʨʘʟʠʠ ʚ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ (ʄʠʣʴʢʦʚ, ɻʚʦʟʜʝʮʢʠʡ, 1986). ɿʘʧʘʜʥʘ ̫ ʯʘʩʪ ɹ

ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʜʝʣʴʥʳʝ ʛʦʨʥʳʝ ʤʘʩʩʠʚʳ ʩ ʧʣʦʩʢʠʤʠ 

ʚʝʨʰʠʥʘʤʠ, ʨʘʟʜʝʣʝʥʥʳʝ ʜʝʧʨʝʩʩʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʪʥʦʡ ï ʚʝʨʰʠʥʳ 

ʜʦʩʪʠʛʘʶʪ 900ï1000 ʤ. ɺʦʩʪʦʯʥʘʷ ʧʦʣʦʚʠʥʘ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠʤʝʝʪ ʙʦʣʝʝ 

ʩʧʦʢʦʡʥʳʡ ʚʦʣʥʠʩʪʳʡ ʨʝʣʴʝʬ ʩ ʚʳʩʦʪʘʤʠ 150ï250 ʤ. ʊʝʨʨʠʪʦʨʠʷ ʂʘʨʝʣʠʠ ʠʤʝʝʪ 

ʙʦʣʝʝ ʧʝʨʝʩʝʯʝʥʥʳʡ ʨʝʣʴʝʬ ʩʦ ʩʨʝʜʥʠʤʠ ʚʳʩʦʪʘʤʠ 150ï200 ʤ. ʅʘʠʙʦʣʴʰʠʝ 

ʚʳʩʦʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʄʘʘʥʩʝʣʴʢʷ, ʜʦʩʪʠʛʘʶʱʝʡ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ 

657 ʤ. ɿʘʧʘʜʥʦ-ʂʘʨʝʣʴʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ ʧʨʠʤʳʢʘʝʪ ʢ ʥʝʡ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʪʤʝʪʢʦʡ 417 ʤ (ʆʩʥʦʚʳ ʛʝʦʤʦʨʬʦʣʦʛʠʠé, 2017). ʈʝʣʴʝʬ 

ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʂʘʨʝʣʠʠ ʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʜʥʷʪʠʷ ʠ ʩʧʣʦʰʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜ. ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʣʝʜʥʠʢʘ ʩʦʚʧʘʣʘ ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʦʩʪʠʨʘʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʯʪʦ ʫʩʠʣʠʣʦ ʝʛʦ 

ʘʢʪʠʚʥʦʩʪʴ, ʦʜʥʘʢʦ ʣʝʜʥʠʢ ʣʠʰʴ ʰʣʠʬʦʚʘʣ, ʫʛʣʫʙʣʷʣ ʠ ʨʘʩʰʠʨʷʣ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʦʣʝʜʥʠʢʦʚʳʝ ʧʦʥʠʞʝʥʠʷ. ʀʥʪʝʥʩʠʚʥʳʝ ʜʝʥʫʜʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʝʩʷ ʧʨʦʮʝʩʩʘʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʠ ʧʨʠʚʝʣʠ ʢ ʛʦʩʧʦʜʩʪʚʫ ʚ ʨʝʛʠʦʥʝ 

ʜʝʥʫʜʘʮʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ, ʩʪʨʫʢʪʫʨʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʦʛʦ ʠ ʜʝʥʫʜʘʮʠʦʥʥʦʛʦ 

ʨʝʣʴʝʬʘ. ʉ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʠʤ ʦʩʚʦʙʦʞʜʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʣʝʜʥʠʢʦʚʦʛʦ 

ʧʦʢʨʦʚʘ ʩʚʷʟʘʥʘ ʥʝʚʳʨʘʙʦʪʘʥʥʦʩʪʴ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʨʝʛʠʦʥʘ ʠ ʦʙʠʣʠʝ ʦʟʨy, 

ʩʦʭʨʘʥʠʚʰʠʭ ʬʦʨʤʫ ʦʟyʨʥʳʭ ʢʦʪʣʦʚʠʥ, ʦʩʪʘʚʰʫʶʩʷ ʚ ʥʘʩʣʝʜʩʪʚʦ ʦʪ ʣʝʜʥʠʢʦʚʦʛʦ 

ʧʝʨʠʦʜʘ (ʆʩʥʦʚʳ ʛʝʦʤʦʨʬʦʣʦʛʠʠé, 2017). ɸʨʢʪʠʯʝʩʢʠʝ ʠ ʩʫʙʘʨʢʪʠʯʝʩʢʠʝ 
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ʨʝʛʠʦʥʳ ʦʪʣʠʯʘʶʪʩʷ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴ  ʁʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʊʘʢ, ʚ ʦʟʨyʘʭ ʩʝʚʝʨʘ 

ʌʝʥʥʦʩʢʘʥʜʠʠ ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʙʳʣʠ ʜʦʚʦʣʴʥʦ ʧʦʩʪʦʷʥʥʳ ʚ 

ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʩʪʦʣʝʪʠʷ ʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 0,3ï1,2 ʤʤ/ʛʦʜ, ʚ ʩʨʝʜʥʝʤ 

ʧʨʠʤʝʨʥʦ 1 ʤʤ/ʛʦʜ (ɼʘʫʚʘʣʴʪʝʨ, ʍʣʦʧʮʝʚʘ 2008). 

ɿʘʦʥʝʞʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ 

çɿʘʦʥʝʞʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ ï ʫʥʠʢʘʣʴʥʳʡ ʫʛʦʣʦʢ ʂʘʨʝʣʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 

ʩʨʝʜʥʝʪʘʝʞʥʦʡ ʧʦʜʟʦʥʝ ʂʘʨʝʣʠʠ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ 

(ʌʠʣʠʤʦʥʦʚʘ, ʃʘʚʨʦʚʘ, 2015) (ʈʠʩ. 6). ɽʛʦ ʚʦʩʪʦʯʥʳʝ ʙʝʨʝʛʘ ʦʤʳʚʘʶʪʩʷ 

ɿʘʦʥʝʞʩʢʠʤ ʟʘʣʠʚʦʤ, ʥʘ ʩʝʚʝʨʝ ʧʦʣʫʦʩʪʨʦʚ ʛʨʘʥʠʯʠʪ ʩ ʇʦʚʝʥʝʪʩʢʠʤ ʟʘʣʠʚʦʤ, ʘ ʥʘ 

ʟʘʧʘʜʝ ʦʤʳʚʘʝʪʩʷ ʚʦʜʘʤʠ ʟʘʣʠʚʘ ʃʠʞʤʘ ʠ ʟʘʣʠʚʦʤ ɹʦʣʴʰʦʡ ʆʥʝʛʠ (Lindholm, 

2014). ʇʣʦʱʘʜʴ ɿʘʦʥʝʞʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʩʦʩʪʘʚʣʷʝʪ 1900 ʢʤ ʠ ʥʘʩʯʠʪʳʚʘʝʪ ʥʘ 

ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ 251 ʦʟʝʨʦ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 212 ʢʤ
2
, ʠʣʠ 8%, ʘ ʦʟʸʨʥʳʝ ʟʚʝʥʴʷ 

ʩʦʩʪʘʚʣʷʶʪ ï 19%, ʪ.ʝ. ʦʢʦʣʦ 30% ʪʝʨʨʠʪʦʨʠʠ ɿʘʦʥʝʞʴʷ ʧʦʢʨʳʪʦ ʚʦʜʦʡ (Golubev 

et al., 2014; ʀʙʨʘʛʠʤʦʚʘ, 2018). ʇʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʦʜʦʤyʦʚ 

ɿʘʦʥʝʞʴʷ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʚʘʣʴʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʠ ʪʝʢʪʦʥʠʢʦ-ʣʝʜʥʠʢʦʚʳʤ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʠʭ ʦʪʣʠʯʘʝʪ ʩʚʦʝʦʙʨʘʟʥʘʷ ʦʯʝʥʴ ʚʳʪʷʥʫʪʘʷ ʬʦʨʤʘ. ɼʣʠʥʘ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ ʜʝʩʷʪʢʦʚ ʢʠʣʦʤʝʪʨʦʚ, ʘ ʰʠʨʠʥʘ ʚ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʘʭ ʥʝ ʧʨʝʚʳʰʘʪʴ 

ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ. ʆʟʨyʘ ʧʦʜʦʙʥʦʡ ʦʯʝʥʴ ʚʳʪʷʥʫʪʦʡ ʬʦʨʤʳ ʜʦʩʪʘʪʦʯʥʦ 

ʨʝʜʢʠ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʉʝʚʝʨʥʦʡ ʐʦʪʣʘʥʜʠʠ, ʥʘ ʧʣʘʪʦ ʂʝʤʙʝʨʣʝʥʜ (ʩʝʚʝʨʦ 

ï ʟʘʧʘʜʥʘʷ ɸʥʛʣʠʷ) ʠ ʥʘ ʧʣʘʪʦ ʇʫʪʦʨʘʥʘ (ʩʝʚʝʨʦ-ʟʘʧʘʜ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ) 

(ʉʝʤʝʥʦʚ, 1993). ʇʦʩʢʦʣʴʢʫ ʟʝʨʢʘʣʦ ʨʷʜʘ ʟʘʦʥʝʞʩʢʠʭ ʦʟʨy ʥʘʭʦʜʠʪʩʷ ʥʠʞʝ ʫʨʦʚʥʷ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ, ʪʦ ʚʦʜʦʦʙʤʝʥ ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʦʜʟʝʤʥʦʤ ʫʨʦʚʥʝ, ʘ 

ʢʘʯʝʩʪʚʦ ʚʦʜ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʚʤʝʱʘʶʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʨʦʜ (ʉʫʙʝʪʪʦ, 

2009)è(ʀʙʨʘʛʠʤʦʚʘ, 2018). çʂʣʠʤʘʪ ɿʘʦʥʝʞʴʷ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʚʳʜʝʣʷʶʱʠʝ ʝʛʦ ʚ ʮʝʣʦʤ ʦʪ ʜʨʫʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʨʘʡʦʥʦʚ ʂʘʨʝʣʠʠ. 

ʇʦʣʦʞʝʥʠʝ ʧʦʣʫʦʩʪʨʦʚʘ ʤʝʞʜʫ 620 ʠ 630 ʩ.ʰ. ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʛʦ 

ʪʝʧʣʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ: ʦʢʦʣʦ 72 ʢʢʘʣ/ʩʤ
2
/ʛ, ʧʨʠ ʵʪʦʤ ʦʢʦʣʦ 65% ʚ 

ʤʘʝ-ʘʚʛʫʩʪʝ, ʘ 35% ï ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʝ ʤʝʩʷʮʳ. ʉʨʝʜʥʠʝ ʛʦʜʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʚ ɿʘʦʥʝʞʴʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʩʦʩʪʘʚʣʷʶʪ 2,3Áʉ. ʉʘʤʳʡ ʭʦʣʦʜʥʳʡ ʤʝʩʷʮ ï 

ʬʝʚʨʘʣʴ (ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ -10,2Áʉï11,0Áʉ), ʩʘʤʳʡ ʪʧyʣʳʡ ï ʠʶʣʴ 
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(ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 15,8Áʉ ï 16,7Áʉ) (ʄʘʪʝʨʠʘʣʳ ʢʦʤʧʣʝʢʩʥʦʛʦé, 

2013)è (ʀʙʨʘʛʠʤʦʚʘ, 2018). 

 
 

ʈʠʩ. 6. ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʟʨy ɿʘʧʘʜʥʦ-ʂʘʨʝʣʴʩʢʦʡ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ (ɸ) ʠ ɿʘʦʥʝʞʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ (ɹ, ɺ): ɸ - ʦʟ. ʖʞʥʦʝ 

ʍʘʫʛʠʣʘʤʧʠ; ɹ ï ʦʟ. ɻʘʭʢʦʟʝʨʦ, ɺ ï ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ. ʂʦʩʤʦʩʥʠʤʢʠ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Google Earth Pro 7.3.2.5776 (ʢʘʨʪʘ ʠʟ: 

ʂʘʪʘʣʦʛ ʚʝʢʪʦʨʥʳʭ ʢʘʨʪé, 2019 ʩ ʠʟʤʝʥʝʥʠʷʤʠ). 

 

 çɺ ʘʧʨʝʣʝ 2015 ʛ. ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʵʢʩʧʝʜʠʮʠʷ ʥʘ ɿʘʦʥʝʞʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, 

ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʨʫʩʩʢʠʤ ʪʦʨʬʷʥʳʤ ʙʫʨʦʤ ʧʨʦʠʟʚʝʜʝʥ ʦʪʙʦʨ ʜʚʫʭ ʢʦʣʦʥʦʢ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ (7 ʤ ï ʩ ʧʝʨʝʢʨʳʪʠʝʤ; 6.15 ʤ ï ʙʝʟ 

ʧʝʨʝʢʨʳʪʠʷ) ʠ ʜʚʫʭ ʢʦʣʦʥʦʢ ʦʟ. ɻʘʭʢʦʟʝʨʦ (4.25 ʤ ï ʩ ʧʝʨʝʢʨʳʪʠʝʤ; 4 ʤ ï ʙʝʟ 

ʧʝʨʝʢʨʳʪʠʷ): ʢʦʣʦʥʢʠ, ʦʪʦʙʨʘʥʥʳʝ ʩ ʧʝʨʝʢʨʳʪʠʝʤ, ʭʨʘʥʷʪʩʷ ʚ ʜʝʧʦʟʠʪʘʨʠʠ ʀɺʇʉ 

ʂʘʨʅʎ ʈɸʅ (ʇʝʪʨʦʟʘʚʦʜʩʢ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ), ʢʦʣʦʥʢʠ ʙʝʟ ʧʝʨʝʢʨʳʪʠʡ 
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ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʘʣʝʦ-ʠʩʩʣʝʜʦʚʘʥʠʡè (ʀʙʨʘʛʠʤʦʚʘ, 2018). ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ 

ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ 

ʉʝʚʝʨʘ ʂʘʨʅʎ ʈɸʅ (ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ), ʂʘʟʘʥʩʢʦʛʦ (ʇʨʠʚʦʣʞʩʢʦʛʦ) ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʂʘʟʘʥʴ), ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɸ. ʀ. ɻʝʨʮʝʥʘ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʋʥʠʚʝʨʩʠʪʝʪʘ ʊʘʨʪʫ 

(ʕʩʪʦʥʠʷ, ʊʘʨʪʫ). ɼʣʷ ʢʣʘʜʦʮʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʨʘʤʢʘʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʢʦʣʦʥʦʢ 23 ʧʨʦʙʳ ʦʟʝʨʘ ɻʘʭʢʦʟʝʨʦ ʠ 28 ʧʨʦʙ ʦʟʝʨʘ ʄʘʣʦʝ 

ʐʠʙʨʦʟʝʨʦ, ʥʘʨʝʟʘʥʥʳʭ ʧʦ 1ï3 ʩʤ, ʩ ʰʘʛʦʤ ʚ 10ï20 ʩʤ. 

ʇʨʦʚʝʣʠ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʣʦʥʦʢ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʘʥʘʣʠʟ 

ʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʛʘʟʦʚʦʛʦ ʨʝʞʠʤʘ, ʘ ʪʘʢʞʝ ʦʪʦʙʨʘʣʠ ʧʨʦʙ rʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʜʣʷ ʧʘʣʝʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ (ʩʧʦʨʦ-ʧʳʣʴʮʝʚʦʡ, ʜʠʘʪʦʤʦʚʳʡ, ʭʠʨʦʥʦʤʠʜʥʳʡ 

ʠ ʢʣʘʜʦʮʝʨʥʳʡ ʘʥʘʣʠʟʳ). çʉʦʛʣʘʩʥʦ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ ʧʨʦʚʝʣʠ ʦʧʠʩʘʥʠʝ ʭʘʨʘʢʪʝʨʘ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ: ʪʤyʥʦ-ʙʫʨʘʷ ʦʨʛʘʥʦʛʝʥʥʘʷ ʦʜʥʦʨʦʜʥʘʷ ʛʠʪʪʠʷ ʥʘ ʛʣʫʙʠʥʝ 6,50 ʤ 

ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʟʝʨʘ ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʝʝ ʩʝʨʳʡ ʦʪʪʝʥʦʢ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ 

ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʦʪʣʦʞʝʥʠʷʭ. ʅʘ ʛʣʫʙʠʥʝ 6,75 

ʦʪʤʝʯʘʝʪʩʷ ʧʝʨʝʭʦʜʥʳʡ ʠʥʪʝʨʚʘʣ-ʩʣʦʠʩʪʳʡ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʡ ʘʣʝʚʨʠʪ ʩ 

ʚʢʣʶʯʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ (ʤʭʠ), ʪʦʣʱʠʥʘ ʩʣʦʚy ʨʘʟʥʘʷ. ʉʝʨʦʚʘʪʦ-ʙʫʨʘʷ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʛʠʪʪʠʷ, ʦʪʤʝʯʘʶʱʘʷʩʷ ʥʘ ʛʣʫʙʠʥʝ 7.05 ʤ, ʧʝʨʝʭʦʜʠʪ ʥʘ ʛʣʫʙʠʥʝ 

7.26 ʤ ʚ ʪʤyʥʦ-ʩʝʨʳʡ ʘʣʝʚʨʠʪ, ʜʘʣʝʝ ʥʘ ʛʣʫʙʠʥʝ 7.50 ʤ ʚ ʩʣʦʠʩʪʫʶ ʩʝʨʫʶ 

ʦʧʝʩʯʘʥʝʥʥʫʶ ʛʠʪʪʠʶ. ʇʝʨʝʭʦʜʥʘʷ ʟʦʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʣʦʠʩʪʳʤ ʩʝʨʳʤ 

ʘʣʝʚʨʠʪʦʤ ʩ ʯʨyʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʦʨʛʘʥʠʢʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 7.78 ʤ. ʉʝʨʘʷ 

ʩʣʦʠʩʪʘʷ ʦʧʝʩʯʘʥʝʥʥʘʷ ʛʣʠʥʘ ʩ ʧʨʦʩʣʦʷʤʠ ʛʠʜʨʦʪʨʦʠʣʠʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ 

ʛʣʫʙʠʥʝ 7.82ï 8.01 ʤ, ʚʩ yʙʦʣʝʝ ʦʧʝʩʯʘʥʠʚʘʝʪʩʷ ʩ ʧʨʦʜʚʠʞʝʥʠʝʤ ʚʥʠʟ ʧʦ ʢʦʣʦʥʢʝ ï 

ʰʠʨʠʥʘ ʧʝʩʯʘʥʳʭ ʩʣʦʚy ʜʦʩʪʠʛʘʝʪ 4 ʩʤ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʪʤʝʯʘʶʪʩʷ ʘʣʝʚʨʠʪʦʚʳʝ 

ʧʨʦʩʣʦʠ ʰʠʨʠʥʦʡ ʜʦ 4 ʩʤ. ʅʘ ʛʣʫʙʠʥʝ 9.40 ʤ ʩʣʦʠ ʛʣʠʥʳ ʩʚʝʪʣʝʶʪ ʠ ʠʩʪʦʥʯʘʶʪʩʷ. 

ʅʘ 9.70 ï 9.95 ʤ ʛʣʫʙʠʥʝ ʦʪʤʝʯʘʝʪʩʷ ʩʣʦʡ ʨʦʟʦʚʳʭ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʛʣʠʥ, ʢʦʪʦʨʳʝ 

ʜʘʣʴʰʝ ʧʝʨʝʭʦʜʷʪ ʚ ʩʝʨʳʝ ʯʝʪʢʦ-ʩʣʦʠʩʪʳʝ ʛʣʠʥʳ. ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʟ. 

ɻʘʭʢʦʟʝʨʦ ʥʘ ʛʣʫʙʠʥʝ 3.50ï7.00 ʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʤyʥʦ-ʙʫʨʦʡ ʦʨʛʘʥʦʛʝʥʥʦʡ 

ʦʜʥʦʨʦʜʥʦʡ ʛʠʪʪʠʝʡ ʩ ʚʢʣʶʯʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 
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ʢʦʣʦʥʢʠ ʠ ʥʘ ʛʣʫʙʠʥʝ 4.90 ʤ. ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʥʘʯʠʥʘʷ ʩ ʛʣʫʙʠʥʳ 4.50 ʤ 

ʫʧʣʦʪʥʷʶʪʩʷ. ʅʘ ʛʣʫʙʠʥʝ 7.00 ʤ ï ʨʝʟʢʠʡ ʵʨʦʟʠʦʥʥʳʡ ʢʦʥʪʘʢʪ. ɺ ʠʥʪʝʨʚʘʣʝ 7.00 ï 

7.25 ʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʭʦʜʥʳʡ ʠʥʪʝʨʚʘʣ ʚ ʚʠʜʝ ʩʣʦʠʩʪʦʛʦ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʦʛʦ 

ʘʣʝʚʨʠʪʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ (ʤʭʠ). ʊʦʣʱʠʥʘ ʩʣʦʡʢʦʚ ʨʘʟʥʘʷ, 

ʢʦʥʪʘʢʪ ʧʣʘʚʥʳʡ. ʅʘʯʠʥʘʷ ʩ ʛʣʫʙʠʥʳ 7.25 ʤ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʣʝʥʪʦʯʥʳʤʠ ʛʣʠʥʘʤʠè (ʀʙʨʘʛʠʤʦʚʘ, 2018). 

çɺʦʟʨʘʩʪ ʛʦʨʠʟʦʥʪʘ ʨʦʟʦʚʘʪʳʭ ʣʝʥʪʦʯʥʳʭ ʛʣʠʥ (çʨʦʟʦʚʳʡ ʛʦʨʠʟʦʥʪè), 

ʷʚʣʷʶʱʝʛʦʩʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ ʦʪʣʦʞʝʥʠʡ ʆʥʝʞʩʢʦʛʦ 

ʧʨʠʣʝʜʥʠʢʦʚʦʛʦ ʦʟʝʨʘ ʠ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʧʨʠ ʜʠʘʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ 

ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʚ ʭʦʜʝ ʨʝʟʢʦʛʦ ʧʘʜʝʥʠʷ ʫʨʦʚʥʷ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ, ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 11 300 ʣʝʪ (12 300 ʢʘʣ. ʣ.ʥ.) (ɼʝʤʠʜʦʚ, 2005). çʈʦʟʦʚʳʡ ʛʦʨʠʟʦʥʪè ʚ ʦʟʝʨʝ 

ɻʘʭʢʦʟʝʨʦ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ ʥʠʞʝ 447 ʩʤ ʦʪ ʜʥʘ ʦʟʝʨʘ, ʦʪʣʦʞʝʥʠʷ ʢʦʪʦʨʦʛʦ ʚ 

ʵʪʦʤ ʩʣʦʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʝʥʪʦʯʥʳʤʠ ʛʣʠʥʘʤʠ. ʇʝʨʝʭʦʜ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʡ, 

ʥʝʯyʪʢʠʡ. çʈʦʟʦʚʳʡ ʛʦʨʠʟʦʥʪè ʚ ʦʟʝʨʝ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 

ʥʠʞʝ 970 ʩʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʟʝʨʘ, ʢʦʥʪʘʢʪ ʨʝʟʢʠʡ. ɿʥʘʷ ʛʣʫʙʠʥʫ ʟʘʣʝʛʘʥʠʷ 

ʣʝʥʪʦʯʥʳʭ ʛʣʠʥ ʠ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ ï 1 

ʤʤ/ʛʦʜ (ɼʘʫʚʘʣʴʪʝʨ, ʍʣʦʧʮʝʚʘ 2008), ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʛʨʫʙʳʡ ʨʘʩʯʪy 

ʧʨʠʤʝʨʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ ï 10 600 ʢʘʣ. 

ʣ.ʥ, ʦʟʝʨʘ ɻʘʭʢʦʟʝʨʦ ï 11 900 ʢʘʣ. ʣ.ʥ. ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʊʘʡʚʘʥʴ ʚʳʧʦʣʥʝʥʦ ʜʘʪʠʨʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ 

ɻʘʭʢʦʟʝʨʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʠʞʥʠʡ ʩʣʦʡ ʦʟʝʨʘ ɻʘʭʢʦʟʝʨʦ, 

ʩʦʜʝʨʞʘʱʠʡ ʦʩʪʘʪʢʠ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʨʘʩʪʫ 

12955+165 ʢʘʣ. ʣ.ʥ. ɺ ʅʀʃ çʇʘʣʝʦʢʣʠʤʘʪʦʣʦʛʠʠ, ʧʘʣʝʦʵʢʦʣʦʛʠʠ, 

ʧʘʣʝʦʤʘʛʥʝʪʠʟʤʘè ʚʳʧʦʣʥʝʥ ʧʦʩʣʦʡʥʳʡ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʠ ʘʥʘʣʠʟ ʇʇʇ (%) 23 ʧʨʦʙ ʦʟ. ɻʘʭʢʦʟʝʨʦ ʠ 28 ʧʨʦʙ ʦʟ. ʄʘʣʦʝ 

ʐʠʙʨʦʟʝʨʦè (ʀʙʨʘʛʠʤʦʚʘ, 2018).  

ɿʘʧʘʜʥʦ-ʂʘʨʝʣʴʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ 

ɿʘʧʘʜʥʦ - ʂʘʨʝʣʴʩʢʘ ̫ʚʦʟʚʳʰʝʥʥʦʩʪ ɹʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʠ 

ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʭ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʂʘʨʝʣʠʠ. ɼʘʥʥʳʡ ʨʘʡʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʶʛʦ-ʚʦʩʪʦʯʥʳʝ ʦʪʨʦʛʠ ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʭʨʝʙʪʘ ʄʘʘʥʩʝʣʴʢʷ ʠ 
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ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ ʦʪ 180 ʜʦ 300 ʤ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʦʟ. ɺʝʨʭʥʝʝ ʂʫʡʪʦ ʥʘ ʩʝʚʝʨʝ ʜʦ ʦʟ. ʗʥʠʩʲʷʨʚʠ ʥʘ ʶʛʝ, ʠ 

ʜʦ ʦʟ. ʉʝʛʦʟʝʨʘ ʠ ʉʫʦʷʨʚʠ ʥʘ ʚʦʩʪʦʢʝ (ɹʠʩʢʵ, 1959) (ʈʠʩ. 6). ʈʝʣʴʝʬ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʜʝʥʫʜʘʮʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʩʨʝʜʥʠʡ ʠ ʤʝʣʢʠʡ 

ʛʨʷʜʦʚʦ-ʭʦʣʤʠʩʪʳʡ (ʆʩʥʦʚʳ ʛʝʦʤʦʨʬʦʣʦʛʠʠé, 2017). ɺ ʧʨʝʜʝʣʘʭ ʚʦʟʚʳʰʝʥʥʦʩʪʠ 

ʚʳʜʝʣʷʶʪ ʪʨʠ ʛʣʘʚʥʳʝ ʮʝʧʠ ʛʨʷʜ: ʟʘʧʘʜʥʫʶ, ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʚʦʩʪʦʯʥʫʶ (ɹʠʩʢʵ, 

1959).  

ʆʟʝʨʦ ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ ʥʘʭʦʜʠʪʩʷ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦ-ʂʘʨʝʣʴʩʢʦʡ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʚ ʨʘʡʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʮʝʧʝʡ ʛʨʷʜ. ʈʘʡʦʥ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʛʨʘʥʠʯʝʥ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʩʝʨʠʝʡ ʛʨʷʜ ʮʝʥʪʨʘʣʴʥʦʡ ʮʝʧʠ 

(ʤʘʢʩʠʤʘʣʴʥʳʝ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʜʦ 399 ʤ ï ʛ. ʂʫʞʘʨʚʠ), ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ï 

ʢʦʪʣʦʚʠʥʦʡ ʦʟ. ɽʣʤʦʟʝʨʘ (130 ʤ). ʅʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʛʨʘʥʠʮʝʡ ʷʚʣʷʝʪʩʷ ʩʝʨʠʷ ʛʨʷʜ 

ʚʦʩʪʦʯʥʦʡ ʮʝʧʠ (ʦʪʤʝʪʢʠ ʚʳʩʦʪ ʜʦ 262 ʤ ï ʛ. ʐʘʣʛʦʚʘʨʘ) ʠ ʢʦʪʣʦʚʠʥʘ ʦʟ. ʉʝʛʦʟʝʨʘ 

(120 ʤ), ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ï ʢʦʪʣʦʚʠʥʘ ʦʟ. ʄʘʩʣʦʟʝʨʘ (124 ʤ). ʂʦʪʣʦʚʠʥʘ ʦʟʝʨʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʞʤʦʨʝʥʥʦʝ ʧʦʥʠʞʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʇʘʨʤʫʟʠʥʘ (ʇʘʨʤʫʟʠʥ, 1975), ʚʦʜʦʤy ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ 

ʵʢʟʦʛʝʥʥʳʭ, ʢ ʪʠʧʫ ʛʣʷʮʠʦʛʝʥʥʳʭ ʢʦʪʣʦʚʠʥ (ʧʦʜʪʠʧ ʤʦʨʝʥʥʳʝ ʢʦʪʣʦʚʠʥʳ). 

ʉʦʛʣʘʩʥʦ ʚʦʟʨʘʩʪʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɼ. ɼ. ʂʚʘʩʦʚʘ (ʂʚʘʩʦʚ, 1986), 

ʚʦʜʦʤy ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʣʘʩʩʫ ʦʟʨy, ʚʦʟʥʠʢʰʠʭ ʥʘ ʨʫʙʝʞʝ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʷ ʠ 

ʛʦʣʦʮʝʥʘ (12ï8 ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ), ʪʠʧʫ ʦʟʨy, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʢʦʪʣʦʚʠʥʘʭ 

ʤʦʨʝʥʥʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ. ʆʙʘɦʷ ʤʦʱʥʦʩʪʴ ʠʟʫʯʝʥʥʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ ʩʦʩʪʘʚʣʷʝʪ 3.5 ʤ. ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʘʧʨʦʧʝʣʝʤ, ʮʚʝʪ ʢʦʪʦʨʦʛʦ ʤʝʥʷʝʪʩʷ ʦʪ ʟʝʣʝʥʦʚʘʪʦ-ʙʫʨʦʛʦ ʜʦ 

ʪyʤʥʦ-ʦʣʠʚʢʦʚʦʛʦ (ʈʠʩ. 7). ɺ ʢʦʣʦʥʢʝ ʦʪʤʝʯʝʥ ʵʨʦʟʠʦʥʥʳʡ ʢʦʥʪʘʢʪ ʩ 

ʥʠʞʝʣʝʞʘʱʝʡ ʪʦʣʱʝʡ, ʚʳʜʝʣʷʝʤʳʡ ʩʢʦʧʣʝʥʠʝʤ ʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘ ʟʘʙʦʝ 

ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʝʩʯʘʥʳʭ ʯʘʩʪʠʮ. ɺ ʩʣʦʷʭ, ʛʜʝ ʥʘʙʣʶʜʘʣʦʩʴ ʠʟʤʝʥʝʥʠʝ 

ʮʚʝʪʘ ʠ ʛʨʘʥʩʦʩʪʘʚʘ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʪʦʙʨʘʣʠ ʦʙʨʘʟʮʳ ʥʘ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʧʦ ʠʟʦʪʦʧʫ 
14
ʉ. ɼʘʪʠʨʦʚʢʘ ʩʣʦʷ 570ï574 ʩʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦʤʫ 

ʚʦʟʨʘʩʪʫ 12730 ʢʘʣ. ʣ.ʥ. 
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ʈʠʩ. 7. ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ (ʂʘʨʝʣʴʩʢʠʡ ʧʝʨʝʰʝʝʢ, 

ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ) ʠ ʙʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ (ʧʦ: ʆʟʝʨʦ 

ʄʝʜʚʝʜʝʚʩʢʦʝ.., 2009). ʂʦʩʤʦʩʥʠʤʦʢ ʩʜʝʣʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Google 

Earth Pro 7.3.2.5776. (ʢʘʨʪʘ ʠʟ: ʂʘʪʘʣʦʛ ʚʝʢʪʦʨʥʳʭ ʢʘʨʪé, 2019 ʩ ʠʟʤʝʥʝʥʠʷʤʠ). 

 

ʂʘʨʝʣʴʩʢʠʡ ʧʝʨʝʰʝʝʢ 

çʂʘʨʝʣʴʩʢʠʡ ʧʝʨʝʰʝʝʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʦʨʩʢʠʤ ʢʣʠʤʘʪʦʤ, ʩʦ ʩʨʝʜʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʷʥʚʘʨʷ -9Áʉ, ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠʶʣʷ +16Áʉ ʠ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ +3Áʉ (ʉʳʨʳʭ ʠ ʜʨ., 2015). ʈʝʛʠʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʚʳʩʦʢʦʡ 

ʟʘʙʦʣʦʯʝʥʥʦʩʪʴʶ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʪʘʝʞʥʦʡ ʧʦʜʟʦʥʝ 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʪʘʡʛʠ ï ʩʦʩʥʦʚʳʡ ʣʝʩ ʩ ʧʨʠʤʝʩʴʶ ʝʣʠ (ʉʫʙʝʪʪʦ, 2003)è 

(ʌʨʦʣʦʚʘ ʠ ʜʨ., 2018; ʀʙʨʘʛʠʤʦʚʘ, 2018).  

çʆʟʝʨʦ ʄʝʜʚʝʜʝʚʩʢʦʝ (60Á31'51.0 ʩ.ʰ., 29Á53'57.0 ʚ.ʜ., 102.2 ʤ ʥ.ʫ.ʤ., ʧʣʦʱʘʜʴ 

ï 0.44 ʢʤ
2
, 0.5 ʢʤ ʚ ʰʠʨʠʥʫ, 1.18 ʢʤ ʚ ʜʣʠʥʫ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʦʢʦʣʦ 4 ʤ), 

ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʂʘʨʝʣʴʩʢʦʛʦ ʧʝʨʝʰʝʡʢʘ, 
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ʦʩʚʦʙʦʜʠʣʦʩʴ ʦʪ ʣʝʜʥʠʢʘ ʚ ʧʝʨʠʦʜ ʣʫʞʩʢʦʡ ʩʪʘʜʠʠ ʠ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʚʳʩʦʪʥʦʤʫ 

ʧʦʣʦʞʝʥʠʶ ʠ ʤʘʣʦʡ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʥʝ ʟʘʣʠʚʘʣʦʩʴ ʚʦʜʘʤʠ 

ʢʨʫʧʥʳʭ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʚʦʜʦʤyʦʚ ʧʦʩʣʝ ʜʝʛʣʷʮʠʘʮʠʠ (ʈʠʩ. 7). ʆʟʝʨʦ 

ʣʝʜʥʠʢʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʘ ʚʘʣʫʥʥʳʭ ʩʫʛʣʠʥʢʘʭ ʠ ʩʫʧʝʩʷʭ 

ʨʘʥʝʝ 12650 ʢʘʣ. ʣ.ʥ. ɼʥʦ ʦʟʝʨʘ ʧʝʩʯʘʥʦ-ʢʘʤʝʥʠʩʪʦʝ ʩ ʥʘʣʠʯʠʝʤ ʟʘʠʣʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ. ɺʦʜʘ ʚ ʦʟʝʨʝ ʩʚʝʪʣʘʷ, ʧʨʦʟʨʘʯʥʘʷ, ʣʝʪʥʝʛʦ çʮʚʝʪʝʥʠʷè ʚʦʜʳ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ɺʦʩʪʦʯʥʳʡ ʠ ʟʘʧʘʜʥʳʡ ʙʝʨʝʛʘ ʟʘʙʦʣʦʯʝʥʳ. ʆʟʝʨʦ ʄʝʜʚʝʜʝʚʩʢʦʝ 

ʜʨʝʥʠʨʫʝʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʨʫʯʴʷʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʚʦʜʦʩʙʦʨʥʫʶ ʩʠʩʪʝʤʫ 

ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ. (ʉʫʙʝʪʪʦ, 2009; ɸʥʜʨʦʥʠʢʦʚ ʠ ʜʨ., 2014; ʉʳʨʳʭ ʠ ʜʨ., 2015). ɺ 

ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʄʝʜʚʝʜʝʚʩʢʦʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʥʘʣʠʯʠʝ ʪʦʥʢʦʛʦ ʧʨʦʩʣʦʷ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʝʧʣʘ ɺʝʜʜʝ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʦʛʦ 

ʜʘʪʠʨʫʝʪʩʷ 12 ʪʳʩ. ʢʘʣ. ʣ.ʥ., ʘ ʪʘʢʞʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʳ ʤʝʪʝʦʨʠʪʥʦʛʦ ʫʜʘʨʘ 

ʚ ʧʦʟʜʥʝʜʨʠʘʩʦʚʳʭ ʦʩʘʜʢʘʭ (Subetto et al., 2002; ɸʥʜʨʦʥʠʢʦʚ ʠ ʜʨ., 2014)è 

(ʌʨʦʣʦʚʘ ʠ ʜʨ., 2018; ʀʙʨʘʛʠʤʦʚʘ, 2018).  

 çɺʝʩʥʦʡ 2014 ʛʦʜʘ ʩʦ ʣʴʜʘ ʦʪʦʙʨʘʣʠ ʜʚʝ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʣʠʥʦʡ 

1 ʠ 2.5 ʤ, ʩ ʛʣʫʙʠʥʳ 2.35 ʤ ʠ 4 ʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ çʩʦʙʨʘʣʠè 

ʢʦʤʧʦʟʠʪʥʫʶ ʢʦʣʦʥʢʫ. ʆʪʙʦʨ ʢʦʣʦʥʢʠ ʛʨʫʥʪʘ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʚʦʜʦʤyʘ. ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʳʤʠ ʩʝʨʳʤʠ ʧʝʩʢʘʤʠ ʠ 

ʛʣʠʥʘʤʠ ʠ ʛʦʣʦʮʝʥʦʚʳʤʠ ʪyʤʥʦ-ʙʫʨʳʤʠ ʦʨʛʘʥʦʛʝʥʥʳʤʠ ʠʣʘʤʠ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ 

ʢʦʣʦʥʢʠ 1 (0ï83 ʩʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʪyʤʥʦ-ʢʦʨʠʯʥʝʚʦʡ ʦʨʛʘʥʦʛʝʥʥʦʡ ʛʠʪʪʠʝʡ ʩ 

ʯyʪʢʦʡ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝʡ, ʥʘ 83ï95 ʩʤ ʠʣʠʩʪʦ-ʛʣʠʥʠʩʪʘʷ ʛʠʪʪʠ̫  ʧʨʠʦʙʨʝʪʘʝʪ 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨrʡ ʮʚʝʪ ʩ ʙʫʨʦʚʘʪʳʤʠ ʧʨʦʩʣʦʷʤʠ. ʂʦʣʦʥʢʘ 2 ʥʘ ʛʣʫʙʠʥʝ 0ï88ʩʤ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪyʤʥʦ-ʢʦʨʠʯʥʝʚʦʡ ʦʨʛʘʥʦʛʝʥʥʦʡ ʛʠʪʪʠʝʡ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʜʝʪʨʠʪʘ, 

ʥʠʞʝ (88 ï 108 ʩʤ) ʦʪʤʝʯʘʝʪʩʷ ʩʣʘʙʘ ̫ʩʣʦʠʩʪʦʩʪʴ, ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʥʝʯyʪʢʘʷ. ʅʘ 

ʛʣʫʙʠʥʝ 108ï131 ʩʤ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʡ ʠʣʠʩʪʦ-

ʛʣʠʥʠʩʪʦʡ ʛʠʪʪʠʝʡ ʩ ʯyʪʢʦʡ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝʡ, ʢʦʪʦʨʘʷ ʥʘ ʛʣʫʙʠʥʝ 131ï180 ʩʤ 

ʧʝʨʝʭʦʜʠʪ ʚ ʪyʤʥʦ-ʩʝʨʫ  ʁʧʣʦʪʥʫ  ʁʠʣʠʩʪʫ  ʁʛʣʠʥʫ ʩ ʧʨʠʤʝʩʴʶ ʧʝʩʢʘ. ʂʦʣʦʥʢʠ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ, ʧʝʨʠʦʜ ʩʝʜʠʤʝʥʪʘʮʠʠ ʢʦʪʦʨʳʭ ʦʭʚʘʪʳʚʘʝʪ 

ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ ʠ ʚʝʩʴ ʛʦʣʦʮʝʥ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʣʠ ʥʘ ʧʦʪʝʨʶ ʤʘʩʩʳ ʧʨʠ 

ʧʨʦʢʘʣʠʚʘʥʠʠ (ʇʇʇ, %) ʠ ʜʘʪʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ʫʩʢʦʨʠʪʝʣʴʥʦʡ ʤʘʩʩ-



46 

ʩʧʝʢʪʨʦʤʝʪʨʠʠ (
14
ʉ AMS-ʤʝʪʦʜʦʤ) ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʀʦʥʥʦ-ʣʫʯʝʚʦʡ ʬʠʟʠʢʠ 

ʐʚʝʡʮʘʨʩʢʦʡ ʚʳʩʰʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʰʢʦʣʳ ʎʶʨʠʭʘ (LIBF ETH, Z¿rich) (ʊʘʙʣ. 4).  

ʊʘʙʣ. 4. ɼʘʪʠʨʦʚʘʥʠʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ (ʉʳʨʳʭ ʠ ʜʨ., 2015). 

 

ʃʘʙ. 

.̄ 
ʂʦʣʦʥʢʘ 

ɻʣʫʙʠʥʘ 

ʦʪʙʦʨʘ, ʩʤ 

ɻʣʫʙʠʥʘ 

ʢʦʤʧʦʟʠʪ. 

ʢʦʣʦʥʢʠ, ʩʤ 

14
C ʚʦʟʨʘʩʪ  

(ʢʘʣ. ʣ.ʥ) 

ʂʘʣʝʥʜʘʨʥʳʡ 

ʚʦʟʨʘʩʪ (ʣʝʪ ʥʘʟʘʜ) 

D50 1 25 20 1679Ñ12 1580Ñ20 

D39 1 62 62 4015Ñ37 4490Ñ40 

55424 1 74 74 4676Ñ68 5406Ñ92 

55426 2 16 78 5368Ñ71 6165Ñ94 

D2 2 68 140 7546 Ñ53 8360Ñ45 

55425 2 162 224 10431Ñ152 12301Ñ246 

 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʇʇʇ, ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ 

ʘʥʘʣʠʟʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʢʝʨʥʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʷ 

ʢʦʤʧʦʟʠʪʥʦʡ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ 

ʨʘʟʨʝʰʝʥʠʝʤ (ʈʠʩ. 8). ɼʣʷ ʢʣʘʜʦʮʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʚʩʝʡ ʢʦʣʦʥʢʝ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʦʪʦʙʨʘʣʠ ʦʙʨʘʟʮʳ ʩ ʠʥʪʝʨʚʘʣʦʤ 1ï6 ʩʤè (ʌʨʦʣʦʚʘ ʠ ʜʨ., 2018; 

ʀʙʨʘʛʠʤʦʚʘ, 2018).  

 

 

ʈʠʩ. 8. ʃʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʚʨʝʤʝʥʥʘʷ ʤʦʜʝʣʴ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ 

ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ (ʉʳʨʳʭ ʠ ʜʨ., 2015). 
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ʂʦʣʴʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ 

çʂʦʣʴʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ ï ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʨʘʡʦʥʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʧʦʩʪʛʣʷʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʝʚʝʨʘ. ʀʩʩʣʝʜʫʝʤʳʝ ʥʘʤʠ 

ʩʫʙʘʨʢʪʠʯʝʩʢʠʝ ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʦʪʣʠʯʘʶʪʩʷ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʠ ʢʨʘʡʥʝ ʤʝʜʣʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷè 

(Frolova et al., 2013; ʀʙʨʘʛʠʤʦʚʘ, 2018). ʂʦʣʴʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʦʟʨyʥʦʩʪʴʶ ʠ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʴʶ. 

ʇʨʝʦʙʣʘʜʘʶʪ ʤʝʣʢʠʝ ʦʟʨyʘ ʧʣʦʱʘʜʴʶ ʤʝʥʝʝ 1.0 ʢʤ
2
. çʈʝʯʥʘʷ ʵʨʦʟʠʷ ʠ ʤʦʨʦʟʥʦʝ 

ʚʳʚʝʪʨʠʚʘʥʠʝ ʚ ʧʦʣʷʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʭʘʨʘʢʪʝʨʥʳʝ ʧʝʨʠʦʜʫ ʧʦʩʪʛʣʷʮʠʘʮʠʠ, ʚʥʝʩʣʠ 

ʩʚʦʡ ʚʢʣʘʜ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʦʙʨʘʟ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ (ʃʘʚʨʦʚʘ, 1947). 

ʉʫʨʦʚʳʡ ʢʣʠʤʘʪ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʣʦʞʝʥʠʷ 

ʨʝʛʠʦʥʘ ʥʘ ʢʨʘʡʥʝʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʈʦʩʩʠʠ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʶʣʷ ʩʦʩʪʘʚʣʷʝʪ 

10 ï 12Áʉ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ ʦʢʦʣʦ ï 9.5Á ʉ. ɻʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ 350 

ï 400 ʤʤ (ʄʠʣʴʢʦʚ, ɻʚʦʟʜʝʮʢʠʡ, 1986). ʇʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʟʘʤʝʪʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ ʥʘ ʂʦʣʴʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʚ ʛ. ʄʫʨʤʘʥʩʢʝ ʜʣʷ ʧʝʨʠʦʜʘ 1881ï1990 ʛʛ. ʩʦʩʪʘʚʣʷʣʘ 0Áʉ. ʉ 1991 ʧʦ 2013 

ʛʛ. ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦʚʳʩʠʣʘʩʴ ʜʦ 1Áʉ, ʘ ʟʘ ʜʝʩʷʪʠʣʝʪʠʝ 2004ï

2013 ʛʛ. ʦʥʘ ʚʦʟʨʦʩʣʘ ʥʘ 1.4 Áʉ. ʀʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʝʣʴʟʷ ʩʧʠʩʘʪʴ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʅʘʙʣʶʜʘʝʤʦʝ ʧʦʪʝʧʣʝʥʠʝ 

ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ ʨʝʛʠʦʥ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ 

ʭʘʨʘʢʪʝʨʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ɼʝʤʠʥ ʠ ʜʨ., 2014).  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʣʠ ʦʟʝʨʦ ɸʥʪʶʭ-ʃʘʤʙʠʥʘ (67 06'527 ʩ.ʰ., 

33 31'361 ʚ.ʜ.; ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ï 59.4 ʤ, ʧʣʦʱʘʜʴ ï 200 ʤ
2
), 

ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʚʦʩʪʦʯʥʝʝ ʛ. ʂʘʥʜʘʣʘʢʰʘ, 

ʥʘ ʶʞʥʦʤ ʙʝʨʝʛʫ ʦʟʝʨʘ ʂʦʣʚʠʮʢʦʝ (ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ï 121 ʢʤ
2
), ʩ ʢʦʪʦʨʳʤ 

ʩʦʝʜʠʥʝʥʦ ʫʟʢʠʤ ʧʨʦʣʠʚʦʤ (ʈʠʩ. 9). ʃʝʪʦʤ 2015 ʛ. ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʦʨʰʥʝʚʳʤ 

ʙʫʨʦʤ ʦʪʦʙʨʘʣʠ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ɸʥʪʶʭ-ʃʘʤʙʠʥʘ ʜʣʠʥʦʡ 3 ʤ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ, ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʧʘʣʝʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʦʚ (ʜʠʘʪʦʤʦʚʳʡ, ʩʧʦʨʦ-ʧʳʣʴʮʝʚʦʡ, ʭʠʨʦʥʦʤʠʜʥʳʡ ʠ 

ʢʣʘʜʦʮʝʨʥʳʡ). ʈʘʜʠʦʫʛʣʝʨʦʜʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 
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ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʷʨʥʳʭ ʨʝʛʠʦʥʦʚ ʠ 

ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠʥʩʪʠʪʫʪʘ ʅʘʫʢ ʦ ɿʝʤʣʝ ʉʇʙɻʋ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘè. 

(ʀʙʨʘʛʠʤʦʚʘ, 2018).  

 
 

ʈʠʩ. 9. ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʟ. ɸʥʪʶʭ-ʃʘʤʙʠʥʘ ʠ 

ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʣʦʥʦʢ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʂʦʩʤʦʩʥʠʤʦʢ 

ʧʦʜʛʦʪʦʚʣʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Google Earth Pro 7.3.2.5776. (ʢʘʨʪʘ ʠʟ: 

Barents sea map, 2012 ʩ ʠʟʤʝʥʝʥʠʷʤʠ). 

 

çʉʪʨʘʪʠʛʨʘʬʠʷ ʨʘʟʨʝʟʘ: ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ 

ʛʣʠʥʳ (6.95 ï 6.37 ʤ.), ʜʘʣʝʝ ʩʤʝʥʷʶʱʠʝʩʷ ʯʪyʢʦʡ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʦʡ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʘʣʝʚʨʠʪʦʤ ʩ ʛʠʪʪʠʝʡ (6.37 ï 6.1 ʤ.), ʠ ʜʘʣʝʝ ʤʦʱʥʳʤ ʩʣʦʝʤ 

ʛʠʪʪʠʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʣʝʚʨʠʪʘ, ʫʤʝʥʴʰʘʶʱʝʛʦʩʷ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ, ʩ 

ʦʪʯyʪʣʠʚʳʤʠ ʢʨʫʧʥʳʤʠ ʤʘʢʨʦʦʩʪʘʪʢʘʤʠ (ʈʠʩ. 9). ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (6.37 ï 

6.3 ʤ.) ʙʳʣ ʚʟʷʪ ʦʙʨʘʟʝʮ ʥʘ ʜʘʪʠʨʦʚʘʥʠʝ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣ ~9.3 ʪʳʩ. 
14
ʉ 

ʣʝʪ (10.5 ʪʳʩ. ʢʘʣ. ʣ.ʥ.) (Grekov, Kolka, 2016). ʅʘ ʢʣʘʜʦʮʝʨʥʳʡ ʘʥʘʣʠʟ ʠʟ ʢʦʣʦʥʢʠ 

ʛʨʫʥʪʘ ʦʪʦʙʨʘʣʠ 25 ʦʙʨʘʟʮʦʚè (ʀʙʨʘʛʠʤʦʚʘ, 2018). 
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3.3. ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ 

ɼʣʷ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʧʦʩʪʣʝʜʥʠʢʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʩʦʯʝʪʘʶʱʠʭ 

ʯʝʨʪʳ ʤʦʨʝʥʥʦʛʦ ʠ ʵʨʦʟʠʦʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʠ ʙʦʣɹh ʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʟʨy, 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʧʦʩʣʝ ʜʝʛʨʘʜʘʮʠʠ ʤʦʩʢʦʚʩʢʦʛʦ ʣʝʜʥʠʢʘ (ʦʢʦʣʦ 150 ʪʳʩʷʯ ʣʝʪ 

ʥʘʟʘʜ) (ʄʘʨʢʦʚ, ɺʝʣʠʯʢʦ, 1967; ʉʣʘʩʪʝʥʦʚ, ʄʘʨʢʦʚ, 2010). ɸʥʪʨʦʧʦʛʝʥʥʘʷ 

ʥʘʛʨʫʟʢʘ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʦʩʪʣʝʜʥʠʢʦʚʳʭ ʦʟʨyʘʭ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʠʭ 

ʟʘʨʘʩʪʘʥʠʷ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʷ (ʀʩʪʦʨʠʷ ʦʟʨyé, 1992).  

çɺ ʧʝʨʠʦʜ ʚʘʣʜʘʡʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʣʝʜʷʥʦʡ ʱʠʪ ʥʝ ʟʘʭʦʜʠʣ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʨʝʛʠʦʥʘ, ʦʜʥʘʢʦ ʢʨʘʝʚʳʝ ʪʝʨʨʠʪʦʨʠʠ ʦʢʘʟʘʣʠʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʚʦʜ. 

ʈʝʛʠʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝʨʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʪʦʨʦʛʦ ʚʣʠʷʝʪ ʤʦʨʩʢʦʡ ʚʦʟʜʫʭ, ʧʦʩʪʫʧʘʶʱʠʡ ʩ ʩʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ, ʠ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ. ʅʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ 

ʦʪʪʝʧʝʣʠ, ʚʳʟʳʚʘʝʤʳʝ ʘʪʣʘʥʪʠʯʝʩʢʠʤʠ ʠʣʠ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʤʠ ʮʠʢʣʦʥʘʤʠ, 

ʩʚʦʡʩʪʚʝʥʥʳ ʟʠʤʥʝʤʫ ʧʝʨʠʦʜʫ. ʊʝʨʨʠʪʦʨʠʷ ʨʝʛʠʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ 

ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʘʨʴʠʨʫʝʪ ʚ ʨʝʛʠʦʥʝ 

ʚ ʧʨʝʜʝʣʘʭ ʦʪ 500 ʜʦ 780 ʤʤè (ʀʩʪʦʨʠʷ ʦʟyʨé, 1992).  

ʀʚʘʥʦʚʩʢʘʷ ʦʙʣʘʩʪʴ  

çʅʘ ʪʝʨʨʠʪʦʨʠʠ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 200 ʦʟʸʨ, ʣʠʰʴ ʫ 

ʥʝʤʥʦʛʠʭ ʠʟ ʥʠʭ ʠʟʫʯʝʥʘ ʠʩʪʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ (ʉʣʘʩʪʝʥʦʚ, ʄʘʨʢʦʚ, 2010). ʇʨʠ 

ʵʪʦʤ ʭʘʨʘʢʪʝʨ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʜʦʩʙʦʨʘ ʧʦʟʚʦʣʷʶʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʥʴʰʝ ʥʝʢʦʪʦʨʳʝ ʦʟʸʨʘ ʟʘʥʠʤʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ 

ʧʣʦʱʘʜʠ, ʠ ʙʳʣʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤʠ (ʉʣʘʩʪʝʥʦʚ, ʄʘʨʢʦʚ, 2010).  

ʆʟʝʨʦ ʈʫʙʩʢʦʝ (56.72545Á N, 40.60657Á E) ï ʢʨʫʧʥʝʡʰʝʝ ʦʟʝʨʦ ʀʚʘʥʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ (ʜʣʠʥʘ ï 2980 ʤ, ʰʠʨʠʥʘ ï 1550 ʤ, ʧʣʦʱʘʜʴ ʘʢʚʘʪʦʨʠʠ ï 295 ʛʘ, ʩʨʝʜʥʷʷ 

ʛʣʫʙʠʥʘ ï 5,3 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ï 16,5 ʤ; ʜʣʠʥʘ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ï 7250 ʤ; 

ʦʙʲʸʤ ʚʦʜʳ ï 15,7 ʤʣʥ ʤ
3
) (ʇʝʣʝʚʠʥʘ, 2014). ʆʥʦ ʷʚʣʷʝʪʩʷ ʧʨʦʪʦʯʥʳʤ, ʧʦʩʢʦʣʴʢʫ 

ʯʝʨʝʟ ʥʝʛʦ ʧʨʦʪʝʢʘʝʪ ʨ. ʉʤʝʨʜʷʛʘ (ʈʠʩ. 10). ʇʦʜʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘ ʩʯʸʪ ʛʨʫʥʪʦʚʦʛʦ, ʜʦʞʜʝʚʦʛʦ ʠ ʩʥʝʛʦʚʦʛʦ ʧʠʪʘʥʠʷ (ʇʝʣʝʚʠʥʘ, 2014). ʆʟʝʨʦ 

ʦʪʥʦʩʠʪʩʷ ʢ ʫʣʴʪʨʘʧʨʝʩʥʳʤ ʦʣʠʛʦʪʨʦʬʥʳʤ ʚʦʜʦʤyʘʤ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʚʦʜʳ 30ï

40 ʤʛ/ʣ ʩʣʦʞʥʦʛʦ ʩʦʩʪʘʚʘ ï ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦʡ ʥʘʪʨʠʝʚʦ-
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ʢʘʣʴʮʠʝʚʦʡ ʩʦ ʩʣʘʙʦʢʠʩʣʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ (ɹʦʨʠʩʦʚʘ ʠ ʜʨ., 2013; ʇʝʣʝʚʠʥʘ, 

2014), ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚʳʩʦʢʦʝ (5.8ï7.1 ʤʛ/ʣ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 62ï75% 

ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʩʳʱʝʥʠʷ) (ɹʦʨʠʩʦʚʘ ʠ ʜʨ., 2013). ʃʦʞʝ ʦʟʝʨʘ ʩʬʦʨʤʠʨʦʚʘʥʦ 

ʧʝʩʯʘʥʳʤʠ ʠ ʩʫʛʣʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʘʣʫʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʇʝʣʝʚʠʥʘ, 2014). 

 

ʈʠʩ. 10. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʟʝʨʘ ʈʫʙʩʢʦʝ, ʀʚʘʥʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

(ʩʣʝʚʘ) ʠ ʝʛʦ ʙʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʢʘʨʪʘ (ʩʧʨʘʚʘ) (ʧʦ: ɹʘʪʠʤʝʪʨʠʷ..., 2018) (ʢʘʨʪʘ ʠʟ: 

ʂʘʪʘʣʦʛ ʚʝʢʪʦʨʥʳʭ ʢʘʨʪé, 2019 ʩ ʠʟʤʝʥʝʥʠʷʤʠ). 

 

ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ, ʧʨʦʚʝʜʥyʥʳʭ ʚ 2015 ʛ., ʧʦʣʫʯʝʥʳ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʝ 

ʧʨʦʬʠʣʠ (6 ʰʪ.) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʢʘʥʘʣʴʥʦʛʦ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʀʭ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʥʘʤʝʪʠʪʴ ʪʦʯʢʠ ʦʪʙʦʨʘ ʢʦʣʦʥʦʢ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʦʟʝʨʘ. ɼʣʷ ʧʘʣʝʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʩʧʦʨʦ-ʧʳʣʴʮʝʚʦʡ, ʜʠʘʪʦʤʦʚʳʡ ʠ 

ʢʣʘʜʦʮʝʨʥʳʡ ʘʥʘʣʠʟʳ) ʚ ʠʶʣʝ 2015 ʛʦʜʘ ʧʨʠ ʧʦʤʦʱʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʜʦʥʥʦʛʦ 

ʢʝʨʥʦʦʪʙʦʨʥʠʢʘ ʦʪʦʙʨʘʣʠ ʢʦʣʦʥʢʫ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʣʠʥʦʡ 4.98 ʤ (ʩʤ. Core 4 ʥʘ 
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ʈʠʩ. 10). ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʟ. ʈʫʙʩʢʦʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʤyʥʦ-ʢʦʨʠʯʥʝʚʳʡ, 

ʤʷʛʢʠʡ ʩʘʧʨʦʧʝʣʴ, ʚ ʚʝʨʭʥʝʤ ʧʦʣʫʤʝʪʨʦʚʦʤ ʩʣʦʝ ʞʠʜʢʠʡ, ʥʠʞʝ ʙʦʣʝʝ ʧʣʦʪʥʳʡ, 

ʧʣʘʩʪʠʯʥʳʡ, ʦʜʥʦʨʦʜʥʳʡ. ʂʝʨʥ ʧʦʩʣʦʡʥʦ ʠʟʚʣʝʢʘʣʠ ʠʟ ʢʦʣʦʥʢʦʚʦʡ ʪʨʫʙʳ: 

ʚʝʨʭʥʠʡ ʧʦʣʫʞʠʜʢʠʡ ʦʩʘʜʦʢ ï ʩ ʰʘʛʦʤ 10 ʩʤ, ʙʦʣʝʝ ʧʣʦʪʥʳʡ ʦʩʘʜʦʢ ï ʩ ʰʘʛʦʤ 2 

ʩʤ (Kuzina et al., 2017). ɼʣʷ ʢʣʘʜʦʮʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʪʦʙʨʘʣʠ 23 ʦʙʨʘʟʮʘ ʧʦ ʚʩʝʡ 

ʜʣʠʥʝ ʢʦʣʦʥʢʠ ʩ ʰʘʛʦʤ ʚ 10 ʩʤ. ʈʘʜʠʦʫʛʣʝʨʦʜʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʦʩʘʜʢʦʚ ʧʨʦʚʦʜʠʣʠ 

ʤʝʪʦʜʦʤ ʫʩʢʦʨʠʪʝʣʴʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ (AMS) ʚ ʀʥʩʪʠʪʫʪʝ ʬʠʟʠʢʠ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʌʝʜʝʨʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʐʚʝʡʮʘʨʠʠ 

(ɽʊʅ). ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʚʦʟʨʘʩʪʥʦʡ ʰʢʘʣʳ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ CalibETH (Niklaus et al., 1992). ʀʟʦʪʦʧʥʳʡ ʚʦʟʨʘʩʪ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʦʙʨʘʟʮʦʚ (ʢʘʣ. ʣ.ʥ.) ʨʘʩʩʯʠʪʳʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ IntCal 13 ʠ ʧʨʦʛʨʘʤʤʳ OxCal 4.2 (Ramsey, 1995). ʇʦ 

ʜʘʥʥʳʤ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʚʦʟʨʘʩʪ ʥʠʞʥʠʭ ʩʣʦʝʚ ʠʩʩʣʝʜʦʚʘʥʥʦʡ 

ʢʦʣʦʥʢʠ ʩʦʩʪʘʚʠʣ 11000 ʢʘʣ. ʣ.ʥ.è (ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019). 

ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʴ  

ɺ ʧʝʨʠʦʜ ʧʦʩʣʝʜʥʝʛʦ ʚʘʣʜʘʡʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʗʨʦʩʣʘʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʢʘʟʘʣʘʩʴ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʚʦʜ. ʊʘʷʥʠʷ ʣʝʜʥʠʢʘ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʟyʨ, ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʨʦʩʣʘʚʩʢʦʛʦ ʧʨʦʛʠʙʘ (ʅʦʚʩʢʠʡ, 1975).  

ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʚʦʜʦʤyʦʚ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʯʘʣʠ ʟʘʥʠʤʘʪʴʩʷ ʝʱʝ ʚ XIX 

ʚʝʢʝ. ʊʘʢ, ʚ ʟʘʧʠʩʢʘʭ ɸ.ɸ. ʉʚʠʨʝʣʠʥʘ (1863) ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʨʳʙʥʦʤ 

ʧʨʦʤʳʩʣʝ ʥʘ ʦʟ. ʇʣʝʱʝʝʚʦ (ʎʠʪ. ʧʦ: ʕʢʦʩʠʩʪʝʤʘ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ, 1989). ʅʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʚʦʜʦʤyʦʚ ʧʨʠʰʣʦʩʴ ʥʘ 1980-ʝ ʛʛ. ʠ ʢʦʥʝʮ 1990-ʭ ï 2000-ʝ ʛʛ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʙʣʘʩʪʠ ʚʦʟʨʦʩʣʘ ʩ ʧʦʩʪʦʷʥʥʦ 

ʫʩʠʣʠʚʘʶʠɦʤʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ï ʧʦʩʪʫʧʣʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 

ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ ʚ ʦʟyʨʘ, ʜʦʙʳʯʘ ʩʘʧʨʦʧʝʣʷ (ʎʠʪ. ʧʦ: ʕʢʦʩʠʩʪʝʤʘ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ, 

1989). çʆʟʝʨʦ ʇʣʝʱʝʝʚʦ (ʇʝʨʝʩʣʘʚʩʢʦʝ), ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʶʛʝ ʗʨʦʩʣʘʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʠʤʝʝʪ ʣʝʜʥʠʢʦʚʦ-ʤʦʨʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ (ʈʠʩ. 11). ɻʣʫʙʦʢʘʷ ʨʳʪʚʠʥʘ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʥʝ ʧʦʟʜʥʝʝ 600 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ ʚ ʨʘʡʦʥʝ ʇʝʨʝʩʣʘʚʣʷ-ɿʘʣʝʩʩʢʦʛʦ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʰʠʨʷʣʘʩʴ ʠ ʫʛʣʫʙʣʷʣʘʩʴ ʣʴʜʘʤʠ ʜʥʝʧʨʦʚʩʢʦʛʦ ʠ ʤʦʩʢʦʚʩʢʦʛʦ 
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ʦʣʝʜʝʥʝʥʠʡ. ʆʪʩʪʫʧʣʝʥʠʝ ʤʦʩʢʦʚʩʢʦʛʦ ʣʝʜʥʠʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʙʨʘʟʦʚʘʥʠʶ 

ʙʘʩʩʝʡʥʘ, ʢʫʜʘ ʧʦʩʪʫʧʘʣʠ ʪʘʣʳʝ ʚʦʜʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʜʨʝʚʥʝʝ ʇʣʝʱʝʝʚʦ ʦʟʝʨʦ. ʉʦ 

ʚʨʝʤʝʥʝʤ ʧʨʦʠʩʭʦʜʠʣʠ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ (ʦʙʤʝʣʝʥʠʝ), ʦʙʫʩʣʦʚʣʝʥʥʝr 

ʵʚʦʣʶʮʠʝʡ ʨʝʣʴʝʬʘ, ʧʨʦʮʝʩʩʘʤʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʘʨʩʪʦʚʳʤʠ 

ʷʚʣʝʥʠʷʤʠè (ʀʩʪʦʨʠʷ ʦʟʝʨé, 1992).  

 
 

ʈʠʩ. 11. ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ (ʗʨʦʩʣʘʚʩʢʘʷ 

ʦʙʣʘʩʪʴ) ʠ ʝʛʦ ʙʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ (ʧʦ: ʕʢʦʩʠʩʪʝʤʘ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ, 1989). 

ʂʦʩʤʦʩʥʠʤʦʢ ʧʦʜʛʦʪʦʚʣʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Google Earth 

Pro 7.3.2.5776 (ʢʘʨʪʘ ʠʟ: ʂʘʪʘʣʦʛ ʚʝʢʪʦʨʥʳʭ ʢʘʨʪé, 2019 ʩ ʠʟʤʝʥʝʥʠʷʤʠ). 

 

ʆʟʝʨʦ ʇʣʝʱʝʝʚʦ ʠʤʝʝʪ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ, ʙʝʨʝʛʘ ʨʦʚʥʳʝ, ʥʠʟʤʝʥʥʳʝ, 

ʟʘʙʦʣʦʯʝʥʥʳʝ (ʧʣʦʱʘʜʴ ï 50.8 ʢʤ
2
, ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ï 11.2 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʛʣʫʙʠʥʘ ï 24.3 ʤ, ʦʙʲʝʤ ʚʦʜʳ ï 0.58 ʢʤ
3
). ʆʟʝʨʦ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʨʫʧʥʳʤ 

ʛʣʫʙʦʢʦʚʦʜʥʳʤ ʚʦʜʦʸʤʦʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ. ɼʦʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʸʨʥʳʤ ʠʣʦʤ, ʧʦʩʣʝ 13 ʤ ʧʨʦʠʩʭʦʜʠʪ 
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ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʚ ʦʣʠʚʢʦʚʳʝ ʠʣʳ ʩ ʜʘʣʴʥʝʡʰʠʤ ʧʝʨʝʭʦʜʦʤ ʚ ʦʙʣʘʩʪʴ ʧʝʩʢʘ. 

ʄʝʞʜʫ ʠʟʦʙʘʪʘʤʠ 2 ʠ 12 ʤ ʥʘʭʦʜʠʪʩʷ ʟʦʥʘ ʨʘʢʫʰʠ. ʇʠʪʘʥʠʝ ʦʟʝʨʘ ʧʨʦʠʩʭʦʜʠʪ 

ʙʣʘʛʦʜʘʨʷ ʧʦʩʪʫʧʣʝʥʠʶ ʚ ʦʟʝʨʦ ʩʪʦʢʦʚ ʨ. ʊʨʫʙʝʞ ʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʘ ʪʘʢʞʝ 

ʩ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ  (ʂʫʟʥʝʮʦʚʘ ʠ ʜʨ., 2012. çɺʦʜʳ ʦʟʝʨʘ ʷʚʣʷʶʪʩʷ 

ʩʨʝʜʥʝʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ (ʦʪ 200 ʜʦ 300 ʤʛ/ʣ), ʦʪʥʦʩʪ̫ʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʤʫ 

ʢʣʘʩʩʫ ʛʨʫʧʧʳ ʢʘʣʴʮʠʷ, ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴ ʁ(5.1 ï 5.75 ʤ), ʦʜʥʘʢʦ 

ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʝʸ ʩʥʠʞʝʥʠʝ ʜʦ 1.8 ʤ 

(ʌʝʜʦʨʦʚʘ, 1967). ɺʦʜʦʦʙʤʝʥ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ ʟʘʤʝʜʣʝʥʥʳʡ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥʦ 

ʩʠʣʴʥʦ ʚʦʩʧʨʠʠʤʯʠʚʦ ʢ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʳʜʫʱʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚ ʥʘʯʘʣʝ ʍʍ ʚ. ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʠʢʘʨʙʦʥʘʪʦʚ ʩʦʩʪʘʚʠʣʦ 150 

ʤʛ/ʣ, ʩʫʣʴʬʘʪʦʚ ʠ ʭʣʦʨʠʜʦʚ ï ʥʝ ʙʦʣʝʝ 3 ï 4 ʤʛ/ʣ, ʪʦʛʜʘ ʢʘʢ ʢ 1980-ʤ ʛʦʜʘʤ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʩʪʘʚʣʷʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 175, 20 ï 30 ʠ 10 ʤʛ/ʣ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ 

ʦʟʝʨʝ ʇʣʝʱʝʝʚʦ ʨʝʛʫʣʷʨʥʦ ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʘʥʘʵʨʦʙʥʦʛʦ ʛʠʧʦʣʠʤʥʠʦʥʘ, 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʥʘ ʧʨʦʪʞ̫ʝʥʠʠ 3ï4 ʤʝʩʷʮʝʚ ʚ ʛʦʜʫ (7ï8 ʤ ʣʝʪʦʤ ʠ 2ï3 ʤ ʟʠʤʦʡ), 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʨʦʚʦʜʦʨʦʜʘ ʚ ʦʟʝʨʝ. ɺ ʦʟʝʨʝ ʠʤʝʝʪʩʷ ʟʦʥʘ 

ʤʘʢʨʦʬʠʪʦʚ (ʦʢʦʣʦ 6 % ʧʣʦʱʘʜʠ ʦʟʝʨʘ), ʥʘʠʙʦʣʴʰʝʤʫ ʟʘʨʘʩʪʘʥʠʶ ʚʦʜʥʦʡ ʠ 

ʚʦʟʜʫʰʥʦ-ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʧʦʜʚʝʨʞʝʥʳ ʝʛʦ ʟʘʧʘʜʥʘʷ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ 

ʯʘʩʪʠ (ʂʫʟʥʝʮʦʚʘ ʠ ʜʨ., 2012)è (ʀʩʪʦʨʠʷ ʦʟʨyé, 1992). 

ɺ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʠ 2014 ʛ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʀʥʩʪʠʪʫʪʦʤ ʛʝʦʣʦʛʠʠ ʠ 

ʥʝʬʪʝʛʘʟʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʂʘʟʘʥʩʢʦʛʦ (ʇʨʠʚʦʣʞʩʢʦʛʦ) ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʦʪʦʙʨʘʣʠ ʥʝʧʨʝʨʳʚʥʫ  ʁ ʢʦʣʦʥʢʫ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʩ 

ʛʣʫʙʠʥʳ 25 ʤ (56Á46ᾳ08,5ᾳᾳN; 38Á46ᾳ36,7ᾳᾳE). ʉʦʛʣʘʩʥʦ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʤʫ 

ʜʘʪʠʨʦʚʘʥʠʶ, ʥʠʞʥʠʝ ʩʣʦʠ ʢʦʣʦʥʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʟʨʘʩʪʫ 6000 ï 5500 ʢʘʣ. ʣ.ʥ. 
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ɻʃɸɺɸ 4. ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

 

4.1. ʊʘʬʦʮʝʥʦʟʳ Cladocera ʨʷʜʘ ʦʟʨy ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ 

ʂʣʘʜʦʮʝʨʥʳʡ ʘʥʘʣʠʟ ʍʘʨʙʝʡʩʢʠʭ ʦʟʨy ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʦʡ ʪʫʥʜʨʳ. 

 

ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟʝʨʘ ʂʠʣʦʤʝʪʨʦʚʦʝ. 

ɺ ʩʦʩʪʘʚʝ ʟʦʦʪʘʬʦʮʝʥʦʟʘ ʦʟʝʨʘ ʂʠʣʦʤʝʪʨʦʚʦʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 16 ʪʘʢʩʦʥʦʚ 

Cladocera (Ibragimova et al., 2018). çʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʪʘʢʩʦʥʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʩʝʤʝʡʩʪʚʫ Chydoridae, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ Daphniidae 

ʠ Bosminidae ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʧʷʪʴʶ ʪʘʢʩʦʥʘʤʠ. ʀʟ ʯʠʩʣʘ 

ʜʦʤʠʥʘʥʪʦʚ ʦʟʝʨʘ ʂʠʣʦʤʝʪʨʦʚʦʝ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ Chydorus cf. sphaericus, ʩʨʝʜʥʷʷ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʦ ʚʩʝʤʫ ʢʝʨʥʫ ʩʦʩʪʘʚʣʷʝʪ 53.1% ʠ B. 

(Eubosmina) sp. (31.0%). ʉʨʝʜʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʪʘʢʩʦʥʦʚ ʦʪʤʝʯʘʝʪʩʷ Bosmina 

longirostris. ʂ ʢʘʪʝʛʦʨʠʠ ʤʘʣʦʟʥʘʯʠʤʳʭ ʚʠʜʦʚ ʧʨʠʥʘʜʣʝʞʘʪ Alona affinis, Alona 

quadrangularis, Eurycercus sp.. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʠʩʪʦʨʠʠ ʦʟyʨ ʢʘʨʜʠʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʩʦʩʪʘʚʝ ʢʣʘʜʦʮʝʨʥʳʭ ʩʦʦʙʱʝʩʪʚ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. Chydorus cf. sphaericus ʙʳʣ 

ʜʦʤʠʥʘʥʪʦʤ ʚ ʦʟ. ʂʠʣʦʤʝʪʨʦʚʦʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʧʝʨʠʦʜʘ 

(ʈʠʩ. 12). ʇʘʣʝʘʨʢʪʠʯʝʩʢʠʡ ʚʠʜ Chydorus cf. sphaericus ʯʘʩʪʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 

ʤʘʩʩʦʚrʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʘʪʦʤ ʠ ʩʫʧʝʨʜʦʤʠʥʘʥʪʦʤ ʚ ʢʣʘʜʦʮʝʨʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ ʦʟʨy (ʉʤʠʨʥʦʚ, 2010). ʊʘʢʞʝ ʚ ʛʨʫʧʧʫ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʦʟʨy 

ʧʦʩʪʦʷʥʥʦ ʚʭʦʜʠʣʠ B. (Eubosmina) sp., Alona affinis, Bosmina longirostris. ɺ ʭʦʜʝ 

ʘʥʘʣʠʟʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʢ ʦʧʨʝʜʝʣʸʥʥʳʤ 

ʙʠʦʪʦʧʠʯʝʩʢʠʤ ʟʦʥʘʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ 

ʧʨʠʥʘʜʣʝʞʘʣʦ ʢ ʣʠʪʦʨʘʣʴʥʦ-ʧʝʣʘʛʠʯʝʩʢʠʤ ʚʠʜʘʤ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʟʤʝʥʝʥʠʡ ʚ 

ʢʣʘʜʦʮʝʨʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʚʦ ʚʨʝʤʝʥʥʦʤ ʘʩʧʝʢʪʝ, ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʣʠʪʦʨʘʣʴʥʦʛʦ ʨʘʯʢʘ Eurycercus sp. ʕʪʦ 

ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʝʩʩʠʥʛʘ ʨʳʙ, ʧʝʨʚʦʩʪʝʧʝʥʥʦ ʚʳʝʜʘʶʱʠʭ 

ʠʤʝʥʥʦ ʢʨʫʧʥʳʝ ʬʦʨʤʳ ʟʦʦʧʣʘʥʢʪʦʥʘ (ʜʣʠʥʘ ʪʝʣʘ ʜʦ Eurycercus sp. ʜʦ 6 ʤʤ) 

(Brooks & Dodson, 1965; Nilssen, 1978), ʪʘʢ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 
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ʧʨʝʜʧʦʯʠʪʘʝʤʳʭ ʪʘʢʩʦʥʦʤ ʙʠʦʪʦʧʦʚ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʛʦ ʨʦʜʘ ʦʙʠʪʘʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʣʠʪʦʨʘʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʨʝʜʠ ʛʫʩʪʳʭ ʟʘʨʦʩʣʝʡ ʤʘʢʨʦʬʠʪʦʚ 

(Flºssner, 2000). ɺ ʮʝʣʦʤ, ʜʘʥʥʳʝ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ 

ʨʝʮʝʥʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʭʦʜʥʳ: Chydorus cf. sphaericus ʚʳʜʝʣʷʝʪʩʷ ʢʘʢ 

ʜʦʤʠʥʘʥʪʥʳʡ ʚʠʜ, ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʙʦʩʤʠʥ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʠʟʫʯʝʥʠʷ (ʌʝʬʠʣʦʚʘ ʠ ʜʨ., 2014)è (ʌʨʦʣʦʚʘ ʠ ʜʨ., 2015; ʀʙʨʘʛʠʤʦʚʘ, 2018). 
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ʈʠʩ.12. ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟʝʨʘ ʂʠʣʦʤʝʪʨʦʚʦʝ. 

 

çɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ ʚ ʦʟʝʨʝ ʂʠʣʦʤʝʪʨʦʚʦʝ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʧʨʝʜʝʣʘʭ 

1.4 ï 2.7, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʚʦʜʳ ʦʟʝʨʘ ʢ ʢʣʘʩʩʫ ʫʤʝʨʝʥʥʦ-ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ. 

ʀʥʜʝʢʩ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʇʠʝʣʫ ʦʟ. ʂʠʣʦʤʝʪʨʦʚʦʝ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 0.59+0.01, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚ ʚ ʩʪʨʫʢʪʫʨʝ 

ʩʦʦʙʱʝʩʪʚʘ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʦʪʥʦʩʪʠʪʝʣʴʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ Chydorus cf. sphaericus ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʧʦʩʣʝʜʥʠʝ 60 ʣʝʪ, ʯʪʦ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʵʚʪʨʦʬʠʢʘʮʠʠ ʦʟʝʨʘ, ʦʙ ʘʢʪʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʚ ʦʟʝʨʝ ʟʦʥ 

ʤʘʢʨʦʬʠʪʦʚ. ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʨʦʜʘ Bosminʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʦʡ ʧʝʣʘʛʠʘʣʠ ʚ ʚʦʜʦʤyʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʦʟʝʨʝ 

ʂʠʣʦʤʝʪʨʦʚʦʝ, ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʪʦʷʯʠʝ ʚʦʜʦʤyʳ ʠ ʧʨʦʷʚʣʷʶʪ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ 
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ʰʠʨʦʢʠʤ ʧʨʝʜʝʣʘʤ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ pHè  (ʌʨʦʣʦʚʘ ʠ ʜʨ., 2015, 

2018; ʀʙʨʘʛʠʤʦʚʘ, 2018).  

 

ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟʝʨʘ ʂʦʪʦʚʦ 

ɺ ʩʦʩʪʘʚʝ ʟʦʦʪʘʬʦʮʝʥʦʟʦʚ ʦʟʝʨʘ ʂʦʪʦʚʦ ʚʳʷʚʣʝʥʦ 17 ʪʘʢʩʦʥʦʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʯʝʪʳʨʝʤ ʩʝʤʝʡʩʪʚʘʤ (Chydoridae, Eurycercidae, Daphniidae, 

Bosminidae) ʠ 10 ʨʦʜʘʤ (ʈʠʩ. 13) (ʌʨʦʣʦʚʘ, ʀʙʨʘʛʠʤʦʚʘ, 2015; Ibragimova et al., 

2018). çɺ ʦʟʝʨʝ ʂʦʪʦʚʦ ʷʚʥʳʭ ʜʦʤʠʥʘʥʪʦʚ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ, ʨʦʣʴ ʩʫʙʜʦʤʠʥʘʥʪʦʚ 

ʚʳʧʦʣʥʷʣʠ Chydorus cf. sphaericus, Alona affinis ʠ Bosmina (Eubosmina) cf. 

longispinaè (ʌʨʦʣʦʚʘ ʠ ʜʨ., 2015) . ɺʪʦʨʦʩʪʝʧʝʥʥʳʤʠ ʪʘʢʩʦʥʘʤʠ ʦʟʝʨʘ ʷʚʣʷʶʪʩʷ 

Eurycercus sp., Alona quadrangularis. ɺ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʤʠ 

ʙʳʣʦ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʪʢʦʚ Copepoda, ʢʦʪʦʨʳʝ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʣʦʭʦ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠʟ-ʟʘ ʪʦʥʢʠʭ ʯʣʝʥʠʩʪʳʭ 

ʧʦʢʨʦʚʦʚ.  

çʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʢʦʣʦʥʢʠ ʢʘʨʜʠʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʪʘʚʝ 

ʢʣʘʜʦʮʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ (ʈʠʩ. 13). ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Bosmina, 

ʚʭʦʜʷʱʠʝ ʚ ʛʨʫʧʧʫ ʩʫʙʜʦʤʠʥʘʥʪʦʚ ʩʦʦʙʱʝʩʪʚʘ ʦʟʝʨʘ ʂʦʪʦʚʦ, ʷʚʣʷʶʪʩʷ 

ʪʠʧʠʯʥʳʤʠ ʦʙʠʪʘʪʝʣʷʤʠ ʧʝʣʘʛʠʘʣʠ, ʭʦʪʷ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚ ʣʠʪʦʨʘʣʠ ʚʦʜʦʤyʦʚ. 

Bosmina (Eubosmina) sp. ʠʛʨʘʣʘ ʙʦʣʝʝ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟ. 

ʂʦʪʦʚʦ, ʯʝʤ Bosmina longirostris, ʯʪʦ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

Bosmina (Eubosmina) cf. longispina ʢʘʢ ʭʦʣʦʜʥʦʚʦʜʥʦʛʦ ʪʘʢʩʦʥʘ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʦʧʪʠʤʫʤʦʤ ʚ ʧʨʝʜʝʣʘʭ 4ï12Áʉ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʦʣʠʛʦʪʨʦʬʥʳʭ ʠ ʫʤʝʨʝʥʥʦ-

ʵʚʪʨʦʬʥʳʭ ʚʦʜʦʤyʦʚ (Flºssner, 2000)è (ʌʨʦʣʦʚʘ ʠ ʜʨ., 2015; ʀʙʨʘʛʠʤʦʚʘ, 2018). 

çɼʦʣʷ ʣʠʪʦʨʘʣʴʥʳʭ ʚʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʪʘʬʦʮʝʥʦʟʦʚ ʦʟʝʨʘ ʂʦʪʦʚʦ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʘʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʛʣʫʙʠʥʘʤʠ ʚʦʜʦʤyʘ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Alona, Acroperus, Eurycercus, Camptocercus ʧʨʠʚʷʟʘʥʳ ʢ 

ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʩʫʙʩʪʨʘʪʫ ʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʙʠʪʘʥʠʝ ʚ ʟʘʨʦʩʣʷʭ ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠè (ʌʨʦʣʦʚʘ, ʀʙʨʘʛʠʤʦʚʘ, 2015). çʏʪʦ ʢʘʩʘʝʪʩʷ ʠʟʤʝʥʝʥʠʡ ʚ 

ʢʣʘʜʦʮʝʨʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʚʦ ʚʨʝʤʝʥʥʦʤ ʘʩʧʝʢʪʝ, ʚ ʦʟʝʨʝ ʂʦʪʦʚʦ, ʢʘʢ ʠ ʚ ʦʟʝʨʝ 

ʂʠʣʦʤʝʪʨʦʚʦʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʢʨʫʧʥʦʛʦ 
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ʣʠʪʦʨʘʣʴʥʦʛʦ ʨʘʯʢʘ Eurycercus sp.è (ʌʨʦʣʦʚʘ ʠ ʜʨ., 2015). ʅʠʞʥʷʷ ʯʘʩʪʴ ʢʦʣʦʥʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʩʪʘʪʢʦʚ ʣʠʪʦʨʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Alona 

(A. affinis, A. quadrangularis), ʢʦʪʦʨʦʝ ʩʤʝʥʷʝʪʩʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Chydorus cf. 

sphaericus ʥʘ ʛʣʫʙʠʥʝ 9 ʩʤ, ʯʪʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʦʟʝʨʝ ʠ ʧʨʦʮʝʩʩʦʤ ʵʚʪʨʦʬʠʢʘʮʠʠ (ʉʤʠʨʥʦʚ, 2010). ʅʘ ʛʣʫʙʠʥʝ 19 

ʩʤ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʭʦʣʦʜʥʦʚʦʜʥʦʛʦ Acroperus harpae, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʠʪʘʶʱʝʛʦ ʩʨʝʜʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʨʝʜʢʦ ʥʘ ʢʘʤʝʥʠʩʪʳʭ 

ʩʫʙʩʪʨʘʪʘʭ ʠʣʠ ʥʘ ʧʝʩʢʝ (Fryer, 1968).  
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ʈʠʩ. 13. ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟ. ʂʦʪʦʚʦ. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʘʜʦʮʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ Cladocera ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʚʝʨʭʥʠʭ 0 ï3 ʩʤ 

ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʧʣʘʥʢʪʦʥʥʳʭ ʚʠʜʦʚ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʘʜʦʮʝʨ ï ʦʙʠʪʘʪʝʣʝʡ ʣʠʪʦʨʘʣʴʥʦʡ ʟʘʨʦʩʰʝʡ ʟʦʥʳ. 

ʀʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʡ ʚ ʩʪʦʨʦʥʫ ʧʣʘʥʢʪʦʥʥʳʭ ʚʠʜʦʚ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦʙ 

ʠʟʤʝʥʝʥʠʠ ʩʦʦʪʥʦʰʝʥʠʡ ʣʠʪʦʨʘʣʴʥʳʭ ʠ ʧʝʣʘʛʠʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ ʚ ʚʦʜʦʝʤʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʘ ʠʤʝʥʥʦ, ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ 
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ʩʝʟʦʥʥʦʛʦ ʧʨʦʪʘʠʚʘʥʠʷ ʛʨʫʥʪʘ, ʩʦʧʨʷʞʥyʥʦʛʦ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʨʝʛʠʦʥʘ ʚ ʢʦʨʦʪʢʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (ʌʨʦʣʦʚʘ, ʀʙʨʘʛʠʤʦʚʘ, 

2015). çɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ-ʋʠʚʝʨʘ ʚ ʦʟʝʨʝ ʂʦʪʦʚʦ ʩʦʦʪʚʝʪʩʪʚʫʪʁ 

ʠʥʪʝʨʚʘʣʫ 2.34ï3.16, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 2.77. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʜʳ ʦʟʝʨʘ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʢ ʢʣʘʩʩʫ ʫʤʝʨʝʥʥʦ-ʟʘʛʨʷʟʥʥyʥʳʭ ʚʦʜʦʝʤʦʚ. ʀʥʜʝʢʩ ʚʳʨʘʚʥʝʥʥʦʩʪʠ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʇʠʝʣʫ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 0.65-0.88 (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ï 

0.79+0.02), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚ ʚ 

ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚʘ. ʉʦʛʣʘʩʥʦ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ, ʚʠʜʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʟʝʨʘ ʂʦʪʦʚʦ ʦʙʫʩʣʦʚʣʠʚʘʣʠ ʚʩʝʩʚʝʪʥʦ-ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʠ 

ʩʝʚʝʨʥʳʝ ʚʠʜʳè (ʀʙʨʘʛʠʤʦʚʘ, 2018). 

 

ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟʝʨʘ ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ 

çʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʦʙ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʟ. ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ, ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ 1173 ʵʢʟʝʤʧʣʷʨʘ Cladocera, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʯʝʪʳʨʝʤ ʩʝʤʝʡʩʪʚʘʤ ʠ 12 

ʚʠʜʘʤ. ʉʦʛʣʘʩʥʦ ʰʢʘʣʝ ʃʶʙʘʨʩʢʦʛʦ (ʈʦʟʝʥʙʝʨʛ, 2005), ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ 

Bosmina ʷʚʣʷʶʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʨʝʜʠ ʦʩʪʘʪʢʦʚ ʦʟʨyʥʦʛʦ 

ʩʝʜʠʤʝʥʪʘ (62.84 %), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʧʝʣʘʛʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʚʦʜʦʤyʘ. ʉʫʙʜʦʤʠʥʘʥʪʦʤ ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ Chydorus cf. sphaericus (13.44%). 

ɺʪʦʨʦʩʪʝʧʝʥʥʳʤ ʚʠʜʦʤ ʚ ʧʨʦʙʘʭ ʷʚʣʷʝʪʩʷ Alona affinis (6.68%). ʇʦ 

ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʚʠʜʦʚ ʩʦʩʪʘʚʠʣʠ ʚʠʜʳ, 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʚʰʠʝʩʷ ʛʦʣʘʨʢʪʠʯʝʩʢʠʤ ʠ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʤ ʘʨʝʘʣʦʤè (ʀʙʨʘʛʠʤʦʚʘ, 

2018). ʅʘ ʩʪʨʘʪʠʛʨʘʬʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʘʢʩʦʥʦʚ Cladocera ʚ ʦʟ. ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ 

(ʈʠʩ. 14) ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ Chydorus cf. sphaericus ʚ ʧʦʩʣʝʜʥʠʝ 56 

ï 60 ʣʝʪ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʦʟʝʨʘ (ʉʤʠʨʥʦʚ, 

2010). ʉʪʘʙʠʣʴʥʦʝ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʨʦʜʘ Bosmina ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʦʡ ʦʪʢʨʳʪʦʚʦʜʥʦʡ ʯʘʩʪʠ ʚʦʜʦʤyʘ. ʉʦʛʣʘʩʥʦ ʦʙʥʘʨʫʞʝʥʥʳʤ ʦʩʪʘʪʢʘʤ 

Daphnia pulex ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʧʝʣʘʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʚʦʜʦʤyʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ Alona affinis ʠ ʧʦʷʚʣʝʥʠʝ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʦʛʦ 

Alona quadrangularis, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʧʨʝʜʧʦʯʠʪʘʝʤʳʭ ʙʠʦʪʦʧʦʚ. 
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ʈʘʟʚʠʪʠʝ Alona affinis ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʞʠʚʘʪʴ ʚ ʚʦʜʘʭ 

ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʳ, ʛʜʝ ʦʥʠ ʧʠʪʘʶʪʩʷ ʜʝʪʨʠʪʦʤ, ʯʪʦ ʚ ʦʟʨyʥʦʡ ʩʨʝʜʝ ʜʘʝʪ ʠʤ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ (ʎʠʪ. ʧʦ: Nevalainen et al., 

2013).  
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ʈʠʩ. 14. ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟʝʨʘ ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ. 

 

çɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 1.59 ʜʦ 2.72, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʩʦʦʙʱʝʩʪʚʘ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʚʦʜʳ ʢʘʢ ʟʘʛʨʷʟʥʥyʥʳʝ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ 

ʐʝʥʥʦʥʘ ï ʋʠʚʝʨʘ ʩʦʩʪʘʚʠʣʦ 2.28. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʇʠʝʣʫ (ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ï 0.74+0.03) ʦʧʨʝʜʝʣʷʶʪ ʩʪʨʫʢʪʫʨʫ ʪʘʬʦʮʝʥʦʟʘ ʦʟ. ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ ʢʘʢ 

ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʫʶ ʠ ʚʳʨʦʚʥʝʥʥʫʶè (ʀʙʨʘʛʠʤʦʚʘ, 2018). 

 

ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟʝʨʘ ɻʦʣʦʚʢʘ 

ɺ ʨʘʤʢʘʭ ʢʣʘʜʦʮʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʟ. ɻʦʣʦʚʢʘ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 1107 

ʦʩʦʙʝʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 15 ʪʘʢʩʦʥʘʤ. ʉʦʛʣʘʩʥʦ ʰʢʘʣʝ ʃʶʙʘʨʩʢʦʛʦ (ʈʦʟʝʥʙʝʨʛ, 

2005), Chydorus cf. sphaericus (65.19%) ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʳʤ ʜʦʤʠʥʘʥʪʦʤ 
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ʢʣʘʜʦʮʝʨʥʦʛʦ ʪʘʬʦʮʝʥʦʟʘ ʦʟ. ɻʦʣʦʚʢʘ. ʈʦʣʴ ʩʫʙʜʦʤʠʥʘʥʪʘ ʚʳʧʦʣʥʷʶʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Bosmina sp. (18.83 %), Alona affinis (5.58%) ʷʚʣʷʝʪʩʷ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʤ ʚʠʜʦʤ. çʇʦ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʦʩʥʦʚʥʫʶ 

ʤʘʩʩʫ ʚʠʜʦʚ ʩʦʩʪʘʚʠʣʠ ʚʠʜʳ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʚʰʠʝʩʷ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʤ ʘʨʝʘʣʦʤ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷè (ʀʙʨʘʛʠʤʦʚʘ, 2018). ɹʦʣʴʰʠʥʩʪʚʦ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ ʧʨʠʫʨʦʯʝʥʳ ʢ ʣʠʪʦʨʘʣʴʥʳʤ ʙʠʦʪʦʧʘʤ (ʈʠʩ. 15).  
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ʈʠʩ. 15. ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟ. ɻʦʣʦʚʢʘ. 

ɼʦʤʠʥʠʨʦʚʘʥʠʝ Chydorus cf. sphaericus ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ 

ʪʨʦʬʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ ʦʟʝʨʘ (ʉʤʠʨʥʦʚ, 2010). ʊʘʢʩʦʥ ʤʦʞʝʪ ʤʘʩʩʦʚʦ ʨʘʟʤʥʦʞʘʪʴʩʷ 

ʚ ʧʣʘʥʢʪʦʥʝ ʧʨʠ ʥʘʣʠʯʠʠ ʚʟʚʝʰʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʯʘʩʪʠʮ (Fryer, 1968). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʦʤʠʥʠʨʦʚʘʥʠʝ Chydorus cf. sphaericus ʚ ʪʘʬʦʮʝʥʦʟʝ ʦʟ. ɻʦʣʦʚʢʘ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʨʘʟʚʠʪʠʝʤ ʝʛʦ ʚ ʧʣʘʥʢʪʦʥʝ (ʉʤʠʨʥʦʚ, 2010). ʏʠʩʣʝʥʥʦʩʪʴ ʧʝʣʘʛʠʯʝʩʢʠʭ 

ʚʠʜʦʚ ʥʝʚʳʩʦʢʘʷ, ʦʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ Bosmina sp. ʩ 

ʧʨʦʜʚʠʞʝʥʠʝʤ ʚʚʝʨʭ ʧʦ ʢʦʣʦʥʢʝ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʪʤʝʯʘʝʪʩʷ 

ʧʦʷʚʣʝʥʠʝ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʩʪʘʪʢʦʚ ʭʠʪʠʥʦʚʳʭ ʩʪʨʫʢʪʫʨ (ʵʬʠʧʧʠʫʤ,r 
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ʧʦʩʪʘʙʜʦʤʠʥʘʣʴʥʳʝ ʢʦʛʦʪʢʠ) ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʝʣʘʛʠʯʝʩʢʦʛʦ ʨʦʜʘ Daphnia ï 

Daphnia cf.. longispina ʠ Daphnia cf. pulex, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ 

ʥʝʟʘʨʦʩʰʝʡ ʯʘʩʪʠ ʚʦʜʦʤyʘ. çɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 1.71 ʜʦ 

3.18, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʩʦʦʙʱʝʩʪʚʘ 

ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʚʦʜʳ, ʢʘʢ ʫʤʝʨʝʥʥʦ-

ʟʘʛʨʷʟʥʥyʥʳʝ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʇʠʝʣʫ ʛʦʚʦʨʷʪ ʦ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʦʡ ʠ 

ʚʳʨʦʚʥʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ï 0.64+0.02). 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʦʦʧʣʘʥʢʪʦʥʘ ʍʘʨʙʝʡʩʢʦʡ ʩʠʩʪʝʤʳ ʦʟʨy 

(ʂʦʥʦʥʦʚʘ ʠ ʜʨ., 2014), Chydorus cf. sphaericus ̫ ʚʣʷʝʪʩʷ ʜʦʤʠʥʘʥʪʦʤ ʢʣʘʜʦʮʝʨʥʳʭ 

ʩʦʦʙʱʝʩʪʚ. ʏʪʦʙʳ ʚʳʯʠʩʣʠʪʴ ʩʪʝʧʝʥʴ ʝʜʠʥʦʦʙʨʘʟʠʷ ʜʘʥʥʳʭ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʦʟyʨ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠ 

ʟʦʦʧʣʘʥʢʪʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʟʝʨ ʍʘʨʙʝʡʩʢʦʡ ʩʠʩʪʝʤʳ, ʤʳ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʠʥʜʝʢʩʘʤʠ ʚʠʜʦʚʦʛʦ ʩʭʦʜʩʪʚʘ (ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ, 1989). 

ʀʥʜʝʢʩ ʚʠʜʦʚʦʛʦ ʩʭʦʜʩʪʚʘ ɾʘʢʢʘʨʘ ʨʘʚʝʥ 0.7, ʘ ʠʥʜʝʢʩ ʏʝʢʘʥʦʚʩʢʦʛʦïʉ̡ ʨyʝʥʩʝʥʘ 

ʨʘʚʝʥ 0.8, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʩʭʦʜʩʪʚʝ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʘʥʘʣʠʟʦʚè (ʀʙʨʘʛʠʤʦʚʘ, 2018).  

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ Cladocera ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʨy 

ʍʘʨʙʝʡʩʢʦʡ ʩʠʩʪʝʤʳ. 

çɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʟʨy ʍʘʨʙʝʡʩʢʦʡ ʩʠʩʪʝʤʳ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 24 

ʪʘʢʩʦʥʘ. ʉʦʛʣʘʩʥʦ ʟʥʘʯʝʥʠʷʤ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ ï ʋʠʚʝʨʘ, ʚʦʜʳ ʦʟʨy ʂʦʪʦʚʦ ʠ 

ɻʦʣʦʚʢʘ ʙʣʠʞʝ ʢ ʢʣʘʩʩʫ ʯʠʩʪʳʭ ʚʦʜ, ʢʦʛʜʘ ʚʦʜʳ ʦʟʨy ʂʠʣʦʤʝʪʨʦʚʦʝ ʠ ɹʦʣʴʰʦʡ 

ʍʘʨʙʝʡ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʢʣʘʩʩʫ ʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʥyʥrʭ. ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʠʥʜʝʢʩʘ ʇʠʝʣʫ ʩʚʠʜʝʪʝʣʴʩʪʚʫʪʁ ʦ ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚ 

ʚ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚʘ. ʆʪʤʝʯʝʥʦ ʩʭʦʜʩʪʚʦ ʚʦʜʦʤyʦʚ ʧʦ ʩʦʩʪʘʚʫ ʚʠʜʦʚ-

ʜʦʤʠʥʘʥʪʦʚ. ɹʣʠʟʦʩʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʝʜʠʥʩʪʚʦ ʟʘʥʠʤʘʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʟʦʥ, ʩʭʦʜʥʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʦʜʦʤyʦʚ ʦʙʫʩʣʘʚʣʠʚʘʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʝʜʠʥʩʪʚʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʟʨyè (ʀʙʨʘʛʠʤʦʚʘ, 2018). 

ʀʩʩʣʝʜʦʚʘʥʥʳʡ ʨʝʛʠʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚʦʜʦʤyʦʚ ʫʤʝʨʝʥʥʦ 



62 

ʟʘʛʨʷʟʥʥyʥʳʭ ʠ ʯʠʩʪʳʭ. ʂʣʘʜʦʮʝʨʥʳʡ ʘʥʘʣʠʟ ʦʟʨy ʍʘʨʙʝʡʩʢʦʡ ʩʠʩʪʝʤʳ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʥʘʯʘʣʴʥʳʝ ʵʪʘʧʳ ʵʚʪʨʦʬʠʢʘʮʠʠ, ʚʳʟʚʘʥʥʳʝ ʧʨʦʪʘʠʚʘʥʠʝʤ ʤʥʦʛʦʣʝʪʥʝʤʨyʟʣʳʭ 

ʧʦʨʦʜ (ʄʄʇ) ʠ ʧʦʩʪʫʧʣʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʦʟʨyʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʦʡ ʪʫʥʜʨʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʄʄʇ ʜʦʩʪʠʛʣʦ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʥʦʚʳʭ ʥʝʩʢʚʦʟʥʳʭ ʪʘʣʠʢʦʚ, ʘ ʪʘʢʞʝ ʢ ʫʛʣʫʙʣʝʥʠʶ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ (ɸʥʠʩʠʤʦʚ, 

2012). 

çɺʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʦʟʨyʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʦʜʦʤyʳ ʩ ʨʘʟʚʠʪʦʡ 

ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʦʡ. ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʠʩʣʦ ʪʘʢʩʦʥʦʚ ʚ ʤʝʣʢʠʭ ʦʟʨyʘʭ 

ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʫʧʥʳʤʠè (ʀʙʨʘʛʠʤʦʚʘ, 2018). çʊʘʢ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʢʣʘʜʦʮʝʨʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʨʝʮʝʥʪʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʨy ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ 

ʤʝʥʴʰʝʤ ʧʦ ʨʘʟʤʝʨʫ ʠ ʥʝʛʣʫʙʦʢʦʤ ʦʟ. ʂʦʪʦʚʦ, ʛʜʝ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ ʤʝʣʢʦʚʦʜʥʘʷ 

ʟʦʥʘ, ʚʳʰʝ ʜʦʣʷ ʣʠʪʦʨʘʣʴʥʳʭ ʚʠʜʦʚ (Alona affinis, A. quadrangularis, Aʩroperus 

harpae, Alonopsis elongatʘ). ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʦʪʤʝʯʝʥʘ ʜʣʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʟ. 

ʂʠʣʦʤʝʪʨʦʚʦʝ (ʌʝʬʠʣʦʚʘ ʠ ʜʨ., 2014)è (ʌʨʦʣʦʚʘ, ʀʙʨʘʛʠʤʦʚʘ, 2015). ɺ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʦʟʨy ʂʠʣʦʤʝʪʨʦʚʦʝ ʠ ɻʦʣʦʚʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʝʚʝʨʥʝʝ ʦʟ. ɹʦʣʴʰʦʡ 

ʍʘʨʙʝʡ ʠ ʚ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʥʝʛʦ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʢʦʣʦʥʢʠ ʦʪʤʝʯʘʝʪʩʷ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝ Chydorus cf. sphaericus, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʵʚʪʨʦʬʠʢʘʮʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʪʘʢʩʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʦʟʝʨʝ ʂʦʪʦʚʦ. ɺ ʦʟ. ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ ʜʦʤʠʥʠʨʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʨʦʜʘ Bosmina, ʦʜʥʘʢʦ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ Chydorus cf. 

sphaericusçʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʦʚʝʜʝʥʥʳʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʟʦʦʧʣʘʥʢʪʦʥʝ 

ʦʟʝʨʘ ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ ʜʦʤʠʥʠʨʫʶʪ ʢʦʣʦʚʨʘʪʢʠ ʠ ʚʝʩʣʦʥʦʛʠʝ, ʘ ʚʝʪʚʠʩʪʦʫʩʳʝ 

ʨʘʢʦʦʙʨʘʟʥʳʝ ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ ʥʝʙʦʣʴʰʫʶ ʜʦʣʶ ʦʨʛʘʥʠʟʤʦʚ (ʌʝʬʠʣʦʚʘ ʠ ʜʨ., 

2012). ɺ ʦʟʝʨʝ ʂʠʣʦʤʝʪʨʦʚʦʝ ʉladocera ʩʦʩʪʘʚʠʣʠ 18.4% ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʟʦʦʧʣʘʥʢʪʦʥʘ, ʚ ʦʟʝʨʝ ʂʦʪʦʚʦ ï 3.2%. ɺ ʩʦʩʪʘʚ ʨʫʢʦʚʦʜʷʱʝʛʦ ʢʦʤʧʣʝʢʩʘ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʟʝʨʘ ʂʠʣʦʤʝʪʨʦʚʦʝ ʚʭʦʜʠʣʠ Chydorus cf. sphaericus ʠ Sida 

crystallina (ʌʝʬʠʣʦʚʘ ʠ ʜʨ., 2014)è (ʌʨʦʣʦʚʘ, ʀʙʨʘʛʠʤʦʚʘ, 2015).  

ʈʝʟʫʣʴʪʘʪʳ ʢʣʘʜʦʮʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʍʘʨʙʝʡʩʢʦʡ ʩʠʩʪʝʤʳ ʦʟʨy ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ 
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ʜʘʥʥʳʤʠ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʭʠʨʦʥʦʤʠʜʥʦʛʦ ʘʥʘʣʠʟʦʚ ʦʟ. ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ. 

ɼʘʥʥʳʝ ʭʠʨʦʥʦʤʠʜʥʦʛʦ ʘʥʘʣʠʟʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʯʠʩʣʘ ʪʘʢʩʦʥʦʚ 

ʭʠʨʦʥʦʤʠʜ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʪʝʧʣʝʥʠʠ. ʈʘʩʪʪy ʯʠʩʣʝʥʥʦʩʪʴ ʘʮʠʜʦʬʠʣʴʥʳʭ ʠ 

ʪʝʧʣʦʣʶʙʠʚʳʭ ʠ ʬʠʪʦʬʠʣʴʥʳʭ ʪʘʢʩʦʥʦʚ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚ ʨʝʛʠʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʠʣʠʷ ʭʚʦʡʥʳʭ, ʨʘʟʚʠʪʠʝ ʙʝʨʝʟʥʷʢʦʚ ʠ 

ʦʪʢʨʳʪʳʭ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʩʦʦʙʱʝʩʪʚ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʧʦʨ ʧʘʧʦʨʦʪʥʠʢʦʚ 

ʠ ʩʬʘʛʥʫʤʘ ʚ ʧʘʣʠʥʦʩʧʝʢʪʨʘʭ ʦʟ. ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʟʘʙʦʣʘʯʠʚʘʥʠʠ ʦʟʝʨʘ, ʘ ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʨʦʥʦʤʠʜʥʦʛʦ ʠ ʢʣʘʜʦʮʝʨʥʦʛʦ 

ʘʥʘʣʠʟʦʚ ï ʦ ʨʘʩʰʠʨʝʥʠʠ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʦʜʥʦʡ ʠ 

ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʦʙʱʝʤ ʧʦʪʝʧʣʝʥʠʠ ʢʣʠʤʘʪʘ (ʅʘʟʘʨʦʚʘ ʠ 

ʜʨ., 2014). 

 

ʊʘʬʦʮʝʥʦʟʳ Cladocera ʧʷʪʠ ʦʟyʨ ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ 

 

ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟʝʨʘ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ 

çɺ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʜʦʮʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚ 28 ʧʨʦʙʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʦʙʥʘʨʫʞʝʥʦ 3297 ʦʩʪʘʪʢʦʚ ʭʠʪʠʥʦʚʦʛʦ ʵʢʟʦʩʢʝʣʝʪʘ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʦ ʨʦʜʦʚʦʡ (Eubosmina sp., Eurycercus sp., 

Pleuroxus sp., Simocephalus sp., Ceriodaphnia sp.) ʠ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠè 

(Ibragimova et al., 2017b; ʀʙʨʘʛʠʤʦʚʘ, 2018). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʪʘʪʢʠ Cladocera 

ʧʨʠʥʘʜʣʝʞʘʪ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ 37 ʪʘʢʩʦʥʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʰʝʩʪʠ ʩʝʤʝʡʩʪʚʘʤ 

(Chydoridae, Daphnidae, Polyphemidae, Sididae, Leptodoridae) (ʈʠʩ.16). ʉʦʛʣʘʩʥʦ 

ʰʢʘʣʝ ʃʶʙʘʨʩʢʦʛʦ, ʜʦʤʠʥʘʥʪʦʤ ʢʣʘʜʦʮʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ Bosmina 

(Eubosmina) cf. longispina (43.8 %). ʉʨʝʜʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʚʠʜʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

Chydorus cf. sphaericus (11.67 %), Bosmina coregoni (8.92 %), Alonella nana (5.7 %), 

Alona quadrangularis (5.61 %), A. affinis (5.06 %), Chydorus gibbus (3.88 %). 

ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʳʩʦʢʦʝ, ʧʨʝʦʙʣʘʜʘʶʪ ʩʝʚʝʨʥʳʝ ʚʠʜʳ.  

çʅʘ ʛʣʫʙʠʥʝ 796 ï 686 ʩʤ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 10560 ï 9460 ʢʘʣ. ʣ.ʥ.) 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʪʘʪʢʠ Camptocercus liljeborji, ʦʙʠʪʘʪʝʣ ̫ ʣʠʪʦʨʘʣʠ ʥʝʛʣʫʙʦʢʠʭ 

http://artsdatabanken.no/ScientificName/120015
http://artsdatabanken.no/ScientificName/123920
http://artsdatabanken.no/ScientificName/4645
http://artsdatabanken.no/ScientificName/4654
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ʚʦʜʦʤyʦʚ, ʥʝʙʦʣʴʰʠʭ ʦʟʨy, ʨʝʢ, ʨʝʯʥʳʭ ʟʘʪʦʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʚʠʜ ʚʩʪʨʝʯʘʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʟʦʥʘʭ, ʧʦʨʦʩʰʠʭ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶè (ʀʙʨʘʛʠʤʦʚʘ, 

2018). ɺʠʜ ʦʙʠʪʘʝʪ ʚ ɻʝʨʤʘʥʠʠ, ʈʫʤʳʥʠʠ, ʉʣʦʚʝʥʠʠ, ʐʚʝʮʠʠ ʠ ʉʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (Hudec, 2010). ʇʦʷʚʣʝʥʠʝ C. lilljeborgi, ʚʦʟʤʦʞʥʦ, ʛʦʚʦʨʠʪ ʦ 

ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ (SzeroczyŒska, Zawisza, 2011). çʅʘ ʛʣʫʙʠʥʝ 686 ʩʤ 

ʚʠʜ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʷʝʪʩʷ ʥʘ Camptocercus rectirostris, ʦʙʠʪʘʶʱʝʛʦ ʚ ʙʦʣʝʝ 

ʪyʧʣʳʭ ʚʦʜʘʭ (Milan et al., 2017) ʠ ʦʪʤʝʯʘʶʱʝʛʦʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʢʦʣʦʥʢʠ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʪʢʦʚ Alonopsis elongataè 

(ʀʙʨʘʛʠʤʦʚʘ, 2018). ʕʪʦʪ ʚʠʜ ʪʠʧʠʯʝʥ ʜʣʷ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʜʣʷ ʩʢʘʥʜʠʥʘʚʩʢʠʭ ʩʪʨʘʥ (Hessen and Walseng, 2008). ʇʨʠʩʫʪʩʪʚʫʶʪ Alona affinis, 

Alonella nana, Oxyurella tenuicaudis (Sars 1862), Monospilus dispar, ʪʦʣʝʨʘʥʪʥʳʝ ʢ 

ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ (Guilizzoni, Oldfield, 1996; ʉʤʠʨʥʦʚ, 2010).  

ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʦʩʪʘʪʢʦʚ B. (E.) cf. longispina, ʪʠʧʠʯʥʦʛʦ ʜʣʷ ʩʝʚʝʨʥʳʭ 

ʨʝʛʠʦʥʦʚ (ʉʢʘʥʜʠʥʘʚʠʷ ʠ ɻʨʝʥʣʘʥʜʠʷ) ʠ ʛʦʨʥʳʭ ʦʟʨy, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʦʡ ʟʦʥʝ ʧʝʣʘʛʠʘʣʠ, ʥʠʟʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʦʨʛʘʥʠʢʠ ʚ ʚʦʜʝ ʠ ʭʦʣʦʜʥʦʤ 

ʢʣʠʤʘʪʝ (ʎʠʪ. ʧʦ: SzeroczyŒska, Zawisza, 2011). ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʢʦʣʦʥʢʠ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Pleuroxus (P. uncinatus, P. 

trigonellus, P. laevis), ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ 

ʷʚʣʷʝʪʩʷ P. uncinatus. çʈʘʟʚʠʪʠʝ Alonella nana, ʷʚʣʷʶʱʝʛʦʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ 

ʚʩʝʣʝʥʮʝʚ ʦʟʝʨʘ, ʧʨʦʠʩʭʦʜʠʣʦ ʙʝʟ ʨʝʟʢʠʭ ʢʦʣʝʙʘʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ, ʚʠʜ ʚ ʦʟʝʨʝ 

ʠʛʨʘʝʪ ʚʪʦʨʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴè (ʀʙʨʘʛʠʤʦʚʘ, 2018). ʀʟʚʝʩʪʥʦ, ʯʪʦ A. nana ʥʘʩʝʣʷʝʪ 

ʨʘʟʥʦʪʠʧʥʳʝ ʩʝʚʝʨʥʳʝ ʚʦʜʦʝʤʳ ʦʪ ʦʣʠʛʦ-ʜʠʩʪʨʦʬʥʳʭ ʜʦ ʵʚʪʨʦʬʥʳʭ (Chengalath 

et al., 1984; Nevalainen, 2008; ʉʤʠʨʥʦʚ, 2010). ʊʘʢʞʝ ʧʦʩʪʦʷʥʥʦ ʚ ʚʦʜʦʤyʝ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʬʠʪʦʬʠʣʴʥʘʷ ʭʦʣʦʜʥʦʚʦʜʥʘʷ Alona guttata/ Coronatella rectangula. 

(Guilizzoni, Oldfield, 1996). ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ Alona guttata/ Coronatella 

rectangula ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ, ʪʦʛʜʘ ʢʘʢ Alona guttata/ Coronatella 

rectangula tuberculata ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʧʨʦʙʘʭ, ʥʘʯʠʥʘʷ ʩ ʛʣʫʙʠʥʳ 686 ʩʤ. çʅʘ 

ʛʣʫʙʠʥʝ 650 ï 653 ʩʤ ʦʪʤʝʯʘʝʪʩʷ ʯʘʩʪʠʯʥʘʷ ʟʘʤʝʥʘ Bosmina (Eubosmina) cf. 

longispina ʥʘ Bosmina cf. coregoni, ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʨʘʯʢʘ, ʯʪʦ ʪʘʢʞʝ 
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ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʝʱʝ ʦʜʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʨʦʜʘ ï Bosmina 

longirostrisè (ʀʙʨʘʛʠʤʦʚʘ, 2018). çʇʦʜʚʠʜʳè Bosmina coregoni, ʧʦ ʇʘʪʘʣʘʩʫ 

(Patalas, 1971) ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʦʟʨy ʨʘʟʥʦʡ ʪʨʦʬʥʦʩʪʠ ʠ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 

ʨʘʚʥʦ ʢʘʢ ʚ ʦʣʠʛʦʪʨʦʬʥʳʭ, ʪʘʢ ʠ ʚ ʵʚʪʨʦʬʥʳʭ ʚʦʜʦʤyʘʭ (ʉʤʠʨʥʦʚ, 2010). 

ʅʘʧʨʠʤʝʨ, ʚ ʨʷʜʝ ʦʟʨy ɻʝʨʤʘʥʠʠ ï ʦʟ. ɻʨʦʩʩʝʨ-ʇʣʝʥʝʨ-ɿʝ, ʦʟ. ɿʝʛʝʙʝʨʛʝʨ ʠ ʦʟ. 

ʐʦʟʝ Bosmina longispina ʟʘʤʝʱʘʣʘʩʴ B. coregoni kessleri, ʘ ʟʘʪʝʤ B. coregoni 

coregoni ʧʦ ʤʝʨʝ ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ (Hofmann, 1978). ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ 

ʩʠʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʠʣʠʷ ʪʘʢʩʦʥʘ ʩ ʵʚʪʨʦʬʠʢʘʮʠʝʡ (ʎʠʪ. ʧʦ: ʉʤʠʨʥʦʚ, 2010). 

ɼʘʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʟʥʘʯʠʤʦʩʪʠ Chydorus cf. 

sphaericus, ʠʥʜʠʢʘʪʦʨʘ ʵʚʪʨʦʬʠʢʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ʚʦʜʦʤyʘ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʜʦʣ̫ Chydorus gibbus, ʦʙʠʪʘʪʝʣʷ ʧʝʩʯʘʥʦ-ʠʣʠʩʪʳʭ 

ʛʨʫʥʪʦʚ ʧʨʠʙʨʝʞʴʷ ʢʨʫʧʥʳʭ ʚʦʜʦʤyʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʩʬʘʛʥʦʚʳʭ ʙʦʣʦʪʘʭ 

(ʉʤʠʨʥʦʚ, 1971; Flºssner, 2000). ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʟʥʘʯʠʤʦʩʪʴ ʣʠʪʦʨʘʣʴʥʳʭ ʚʠʜʦʚ, 

ʦʙʠʪʘʶʱʠʭ ʚ ʟʘʨʦʩʣʷʭ ʤʘʢʨʦʬʠʪʦʚ ï A. guttata/ rectangula, A.costata, Alonella 

nana, A.exigua, A. excisa. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʦʚʝʜʝʥʥʳʤ ʥʘ ʦʟʝʨʘʭ 

ʩʝʚʝʨʥʦʡ ʌʠʥʣʷʥʜʠʠ (SzeroczyŒska, Zawisza, 2011), Bosmina longirostris 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʢʨʘʱʘʝʪ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʠ 

ʥʘʩʪʫʧʣʝʥʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ɽʛʦ ʧʦʷʚʣʝʥʠʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ, 

ʢʘʢ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. ʋʤʝʥʴʰʝʥʠʝ 

ʜʦʣʠ Alonopsis elongata ʚ ʢʦʣʦʥʢʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʰʝ 686 ʩʤ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʢʘʢ ʧʦʪʝʧʣʝʥʠʝʤ, ʪʘʢ ʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʘ
2+

 (ʀʙʨʘʛʠʤʦʚʘ, 

2018). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʠʜ ʧʨʝʜʧʦʯʠʪʘʝʪ ʧʦʜʢʠʩʣʝʥʥʳʝ ʚʦʜʳ ʩ pH ʚʳʰʝ 4,45 ʠ 

ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ Ca 0,4 ï 2,2 ʤʛ ʜʤ
-3 

(Bledzki, Rybak, 2016). ʉʦʛʣʘʩʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʉʘ
2+ 
ʥʘ 

ʛʣʫʙʠʥʝ ʜʦ 686 ʩʤ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 2,34 ʤʛ ʜʤ
3
, ʪʦʛʜʘ ʢʘʢ ʚʳʰʝ ʧʦ ʢʦʣʦʥʢʝ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 3.3 ʤʛ/ʜʤ
3
. ʆʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ 

Bosmina cf. coregoni, ʥʘʯʠʥʘʷ ʩ ʛʣʫʙʠʥʳ 468 ʩʤ, ʠ ʜʦʣʠ Bosmina longirostris, 

ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʝʝ ʠʩʯʝʟʥʦʚʝʥʠʷ. ɺ ʥʘʠʙʦʣʝʝ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʢʦʣʦʥʢʠ, ʥʘʯʠʥʘʷ ʩ 

ʛʣʫʙʠʥʳ 413-416 ʩʤ, ʦʪʤʝʯʘʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʩʪʘʪʢʦʚ 

Alona affinis, Alona quadrangularis, Leydigia leydigi, L. acanthocercoides. 
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ʈʠʩ. 16. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʘʢʩʦʥʦʚ ʉladocera ʚ ʢʦʣʦʥʢʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʄʘʣʦʝ 

ʐʠʙʨʦʟʝʨʦ.  
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ʋʚʝʣʠʯʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ Alona affinis ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʦʥʠʞʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʝʜʧʦʯʠʪʘʝʤʳʭ ʙʠʦʪʦʧʦʚ.    çʀʟʚʝʩʪʥʦ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʚʦʜʦʸʤʘ ʚ ʙʠʦʮʝʥʦʟʘʭ ʧʦʷʚʣʷʶʪʩʷ ʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Leydigia 

(ʌʨʦʣʦʚʘ, 2011). ɺʳʷʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʫʤʝʥʴʰʝʥʠʝ 

ʧʝʣʘʛʠʯʝʩʢʦʡ ʟʦʥʳ ʦʟʝʨʘè (ʀʙʨʘʛʠʤʦʚʘ, 2018).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʝ ʛʨʫʧʧʳ ʤʘʛʥʠʷ, ʢʘʣʴʮʠʷ. çɺʦʜʦyʤ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʱʝʣʦʯʥʦʩʪʥʳʤ ʩʣʘʙʦʢʠʩʣʳʤ ʥʝʡʪʨʘʣʴʥʳʤ ʚʦʜʘʤ, ʚ 

ʥʘʜʠʣʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ï ʩʨʝʜʥʝʱʝʣʦʯʥʦʩʪʥʳʤ ʥʝʡʪʨʘʣʴʥʳʤ ʩʣʘʙʦʱʝʣʦʯʥʳʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦ ʜʥʫ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʠʦʥʦʚ ʘʤʤʦʥʠʷ, 

ʥʠʪʨʘʪʦʚ, ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ ʠ ʢʨʝʤʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʤʝʟʦʪʨʦʬʥʳʡ ʩʪʘʪʫʩ ʚʦʜʦʤyʘ (ɹʝʣʢʠʥʘ, ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʦʝ). 

ʉʨʝʜʥʠʡ ʠʥʜʝʢʩ ʐʝʥʥʦʥʘ ʚ ʦʟʝʨʝ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ ʩʦʩʪʘʚʣʷʝʪ 2.65 + 0.1, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʚʦʜʦʤy ʢ ʢʘʪʝʛʦʨʠʠ ʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜʦʤyʦʚ, ʯʪʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ 

ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1.19 ï 3.62. ʀʥʜʝʢʩ ʇʠʝʣʫ ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,36 ï 0,82, 

ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 0,65+0,01, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʨʫʢʪʫʨʫ ʢʣʘʜʦʮʝʨʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʨʦʚʥʝʥʥʫʶ. ʀʥʜʝʢʩ ʩʘʧʨʦʙʥʦʩʪʠ ʦʟʝʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 1,54 ʠ ʦʧʨʝʜʝʣʷʝʪ ʪʨʦʬʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʚʦʜʦʤyʘ, ʢʘʢ ɓ-ʤʝʟʦʩʘʧʨʦʙʥʳʡè 

(ʀʙʨʘʛʠʤʦʚʘ, 2018). 

ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟʝʨʘ ɻʘʭʢʦʟʝʨʦ 

ʆʟʝʨʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʛʘʪʳʤ ʪʘʬʦʮʝʥʦʟʦʤ ï ʚ ʧʨʦʙʘʭ ʦʙʥʘʨʫʞʝʥʦ 40 

ʪʘʢʩʦʥʦʚ (Ibragimova et al., 2017a). çɼʦʤʠʥʘʥʪʦʤ ʩʦʦʙʱʝʩʪʚʘ ʚʝʪʚʠʩʪʦʫʩʳʭ 

ʨʘʢʦʦʙʨʘʟʥʳʭ ʦʟʝʨʘ ʷʚʣʷʝʪʩʷ Bosmina (Eubosmina) cf. longispina, ʩʦʩʪʘʚʣʷʶʱʠʡ 

48.47% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʩʪʘʪʢʦʚ (ʈʠʩ. 17). ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʢʣʘʜʦʮʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʟ. ɻʘʭʢʦʟʝʨʦ ʧʦ ʢʘʯʝʩʪʚʝʥʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ, ʥʘʩʝʣʷʶʱʠʝ ʛʦʣʘʨʢʪʠʯʝʩʢʫʶ (41.5%) ʠ 

ʧʘʣʝʘʨʢʪʠʯʝʩʢʫʶ (34.1%) ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʟʦʥʳ. ʆʜʥʘʢʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 
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ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʩʪʘʪʢʦʚ ʜʦʤʠʥʠʨʫʶʪ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ ʚʠʜʳ (58.9%), ʤʝʥʴʰʫʶ 

ʯʘʩʪʴ ʩʦʩʪʘʚʣʷʶʪ ʚʠʜʳ-ʢʦʩʤʦʧʦʣʠʪʳ (22.4%) ʠ ʦʙʠʪʘʪʝʣʠ ʛʦʣʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ 

(18.7) (ʀʙʨʘʛʠʤʦʚʘ, 2018). ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʩʪʘʪʢʦʚ 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʝʣʘʛʠʯʝʩʢʠʤ ʚʠʜʘʤ (51.9%), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʦʡ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʚʦʜʦʤyʘ. ʅʘʣʠʯʠʝ ʬʠʪʦʬʠʣʴʥʳʭ ʚʠʜʦʚ ʛʦʚʦʨʠʪ ʦ 

ʧʨʠʩʫʪʩʪʚʠʠ ʟʘʨʦʩʣʝʡ ʤʘʢʨʦʬʠʪʦʚ ʚ ʦʟʝʨʝ. ʅʘ ʛʣʫʙʠʥʝ 737-738 ʩʤ ʦʙʥʘʨʫʞʝʥ 

ʦʜʠʥ ʛʦʣʦʚʥʦʡ ʱʠʪ Alona guttata/ Coronatella rectangula ʠ ʦʜʥʘ ʩʪʚʦʨʢʘ ʨʘʢʦʚʠʥʳ 

Alona affinisè (ʀʙʨʘʛʠʤʦʚʘ, 2018).  

çɺ ʥʠʞʥʠʭ ʩʣʦ̫ʭ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʣʦʥʢʠ (719 ï 702 ʩʤ; ʧʨʠʤʝʨʥʦ 12955+165 

ʢʘʣ. ʣ.ʥ. ʧʦ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʤʫ ʜʘʪʠʨʦʚʘʥʠʶ; 11900 ï 11750 ʢʘʣ. ʣ.ʥ. ʧʦ 

ʤʘʨʢʠʨʦʚʢʝ çʨʦʟʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘè) ʪʘʬʦʮʝʥʦʟ ʙʝʜʥʳʡ: ʩʫʙʬʦʩʩʠʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʣʠʪʦʨʘʣʴʥʳʤʠ ʚʠʜʘʤʠ. ɼʘʥʥʳʡ ʬʘʢʪ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʚʦʜʳ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʦʟʝʨʘ ʠ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʝʛʦ ʦʙʚʦʜʥʝʥʠ ̫ ʚ ʧʨʦʮʝʩʩʝ ʜʝʛʣʷʮʠʘʮʠʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʝʨʚʳʤʠ ʚʩʝʣʝʥʮʘʤʠ ʦʙʨʘʟʦʚʳʚʘʶʱʝʛʦʩʷ ʚʦʜʦʤyʘ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʝ ʩʝʚʝʨʥʳʝ 

ʚʠʜʳ (Chydorus cf. sphaericus, Acroperus harpae, Alonella nana, Alona affinis). 

ɼʦʤʠʥʘʥʪʦʤ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ Chydorus cf. sphaericus, 

ʢʦʪʦʨʳʡ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ çʚʠʜʘ-ʛʝʥʝʨʘʣʠʩʪʘè, ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʛʦ ʢ 

ʢʦʣʝʙʣʶʱʠʤʩʷ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ ʫʩʣʦʚʠʷʤ (Goulden, 1969; Whiteside, 1970; 

ʉʤʠʨʥʦʚ, 2010). ʅʘʯʠʥʘʷ ʩ ʛʣʫʙʠʥʳ 685 ʩʤ, ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ Bosmina 

(Eubosmina) cf. longispina ï ʦʙʠʪʘʪʝʣʷ ʧʝʣʘʛʠʘʣʠ, ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʚʦʜʦʤyʘ. ʉʫʙʜʦʤʠʥʘʥʪʦʤ 

ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʣʠʪʦʨʘʣʴʥʘʷ Alona affinis; ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʦʩʪʘʪʢʠ Alonella 

nana, Alona quadrangularis, Eurycercus sp., Pleuroxus uncinatus. ʆʩʪʘʪʢʠ Chydorus 

cf. sphaericus ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ (ʈʠʩ. 17)è 

(ʀʙʨʘʛʠʤʦʚʘ, 2018).  

ɺ ʩʨʝʜʠʥʥʦʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ (555-447 ʩʤ) ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʧʠʢ ʨʘʟʚʠʪʠʷ Ceriodaphnia spp., ʧʨʝʜʧʦʯʠʪʘʶʱʝʛʦ ʧʨʠʙʨʝʞʥʫʶ ʯʘʩʪʴ ʠ ʚʝʨʭʥʠʝ 

ʧʨʦʛʨʝʚʘʝʤʳʝ ʩʣʦʠ ʚʦʜʦʤyʘ (ʏʝʨʝʚʠʯʢʦ, 2010). 
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ʈʠʩ. 17. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʘʢʩʦʥʦʚ ʉladocera ʚ ʢʦʣʦʥʢʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ɻʘʭʢʦʟʝʨʦ. 
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çʊʝʧʣʦʚʦʜʥʳʡ ʬʠʣʴʪʨʘʪʦʨ Sida crystallina, ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʦʩʪʘʪʢʦʚ 

ʢʦʪʦʨʦʛʦ ʦʙʥʘʨʫʞʝʥʦ ʪʘʢʞʝ ʚ ʩʨʝʜʠʥʥʦʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ, ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʚ 

ʧʨʠʙʨʝʞʴʝ ʦʟʸʨ, ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʨʝʢ ʩʨʝʜʠ ʤʘʢʨʦʬʠʪʦʚ (ʂʫʜʨʠʥ, 2016)è 

(ʀʙʨʘʛʠʤʦʚʘ, 2018). ʊʘʢʞʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʪʢʦʚ ʵʢʟʦʩʢʝʣʝʪʘ Bosmina (Eubosmina) cf. longispina, ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʪʦʨʳʭ ʫʤʝʥʴʰʘʝʪʩʷ, ʥʘʯʠʥʘʷ ʩ ʛʣʫʙʠʥʳ 503 ï 506 ʩʤ (ʀʙʨʘʛʠʤʦʚʘ, 2018). 

ʊʘʬʦʮʝʥʦʟ ʥʘʠʙʦʣʝʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʦʩʪʘʪʢʘʤʠ ʣʠʪʦʨʘʣʴʥʦʡ ʬʘʫʥʳ ï Alonella nana, Eurycercus sp., Alona 

quadrangularis, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Pleuroxus (P. uncinatus, P. trigonellus, P. 

laevis, P. truncatus), Camptocercus rectirostris, Acroperus harpae.  

ʉʦʛʣʘʩʥʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ, ʚ ʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʩʨʝʜʠ ʘʥʠʦʥʦʚ 

ʧʨʝʦʙʣʘʜʘʶʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ (48.2 ʤʛ/ʣ, 40 %-ʵʢʚ), ʩʨʝʜʠ ʢʘʪʠʦʥʦʚ ï ʢʘʣʴʮʠʡ 

(2.26 ʤʛ/ʣ, 45 %-ʵʢʚ). ʇʦ ʟʥʘʯʝʥʠʶ ʱʣyʦʯʥʦʩʪʠ ʠ ʚʝʣʠʯʠʥʝ ʨʅ (6,62) ʚʦʜʫ ʦʟʝʨʘ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʨʝʜʥʝʱʝʣʦʯʥʦʩʪʥʳʤ ʥʝʡʪʨʘʣʴʥʳʤ ʩʣʘʙʦʱʝʣʦʯʥʳʤ ʚʦʜʘʤ. ɺ 

ʚʦʜʝ ʧʨʠʜʦʥʥʦʛʦ ʩʣʦʷ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, 

ʥʠʪʨʘʪʦʚ, ʤʘʨʛʘʥʮʘ ʠ ʢʨʝʤʥʠʷ (ɹʝʣʢʠʥʘ, ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʦʝ).  

çʀʥʜʝʢʩ ʐʝʥʥʦʥʘ ï ʋʠʚʝʨʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1.06 ï 3.11, ʩʦʩʪʘʚʣʷʷ ʚ 

ʩʨʝʜʥʝʤ 1.97+ 0.1. ʀʥʜʝʢʩ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʡ ʚ ʧʨʦʙʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʯʘʣʫ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʚʦʜʦʤyʘ, ʩ ʧʨʦʜʚʠʞʝʥʠʝʤ ʚʚʝʨʭ ʧʦ ʢʦʣʦʥʢʝ ʟʥʘʯʝʥʠʝ 

ʠʥʜʝʢʩʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʀʥʜʝʢʩ ʇʠʝʣʫ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 0.5+0.01 ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʨʫʢʪʫʨʫ ʩʦʦʙʱʝʩʪʚʘ, ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʨʦʚʥʝʥʥʫʶ. ʉʦʛʣʘʩʥʦ 

ʟʥʘʯʝʥʠʷʤ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ ï ʋʠʚʝʨʘ, ʦʟʝʨʦ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʫʤʝʨʝʥʥʦ-

ʟʘʛʨʷʟʥʥyʥʳʭ ʚʦʜʦʝʤʦʚ. ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟ. ɻʘʭʢʦʟʝʨʦ, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʚ 

ʩʣʝʜʩʪʚʠʝ ʪʘʷʥʠʷ ʣʝʜʥʠʢʘ ʠ ʟʘʧʦʣʥʝʥʠʷ ʢʦʪʣʦʚʠʥʳ ʦʟʝʨʘ ʪʘʣʳʤʠ ʚʦʜʘʤʠ, ʩʠʣʴʥʦ 

ʠʟʤʝʥʠʣʩʷ ʩ ʤʦʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʟʝʨʘ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦè (ʀʙʨʘʛʠʤʦʚʘ, 

2018).  

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʣʘʜʦʮʝʨʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟyʨ 

ɿʘʦʥʝʞʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 
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ɿʘʢʣʶʯʠʪʝʣʴʥʳʝ ʵʪʘʧʳ ʚʘʣʜʘʡʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ. ʇʝʨʝʭʦʜ ʦʪ ʭʦʣʦʜʥʦʛʦ ʠ ʩʫʭʦʛʦ ʢʣʠʤʘʪʘ 

ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʧyʣʳʤ ʠ ʚʣʘʞʥʳʤ ʫʩʣʦʚʠʷʤ ʛʦʣʦʮʝʥʘ 

ʧʨʠʚʝʣ ʢ ʠʟʤʝʥʝʥʠʶ ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʢʘʢ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʦʟyʨ, ʪʘʢ ʠ ʚ 

ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ (ʉʫʙʝʪʪʦ, 2009). ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ 

ʜʘʪʠʨʦʚʘʥʠʷ, ʚʦʟʨʘʩʪ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ɻʘʭʢʦʟʝʨʦ ʩʦʩʪʘʚʠʣ 

12955+165 ʢʘʣ. ʣ.ʥ. ɺʦʟʨʘʩʪ ʥʠʞʥʝʛʦ ʩʣʦʷ ʦʟ. ɻʘʭʢʦʟʝʨʦ ʧʦ ʤʘʨʢʠʨʦʚʢʝ çʨʦʟʦʚʦʛʦ 

ʛʦʨʠʟʦʥʪʘè ʩʦʩʪʘʚʠʣ 11900 ï 11750 ʢʘʣ. ʣ.ʥ., ʦʟʝʨʘ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ 10560 ï 

9460 ʢʘʣ. ʣ.ʥ. 

ʆʟyʨʘ ɻʘʭʢʦʟʝʨʦ ʠ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʦʜʥʦʡ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʝ, ʙʣʘʛʦʜʘʨʷ ʨʘʟʣʠʯʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ 

ʤʦʨʷ ʠ ʧʦʩʪʫʧʣʝʥʠ ʁʚ ʥʠʭ ʪʘʣʳʭ ʚʦʜ ʚ ʧʨʦʮʝʩʩʝ ʜʝʛʣʷʮʠʘʮʠʠ, ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʨʘʟʣʠʯʥʳʝ ʢʣʘʜʦʮʝʨʥʳʝ ʪʘʢʩʦʮʝʥʦʟʳ. ʆʟʝʨʦ ɻʘʭʢʦʟʝʨʦ, ʠʤʝʶʱʝʝ ʙʦʣʝʝ ʚʳʩʦʪʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʥʝ 

ʟʘʣʠʚʘʣʦʩʴ ʚʦʜʘʤʠ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʚʦʜʦʤyʦʚ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʤʘʩʩʦʚʦʝ 

ʨʘʟʚʠʪʠʝ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʘʜʦʮʝʨʥʦʛʦ ʪʘʢʩʦʮʝʥʦʟʘ 

ʣʠʪʦʨʘʣʴʥʦʛʦ Chydorus cf. sphaericus (ʈʠʩ. 17). ʐʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʪʦʣʝʨʘʥʪʥʦʩʪʠ 

Chydorus cf. sphaericus ʧʦʟʚʦʣʠʣ ʪʘʢʩʦʥʫ ʚ ʤʘʩʩʝ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʧʦʩʪʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠʰʝʜʰʠʭʩʷ ʥʘ ʨʘʥʥʠʝ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʙʠʦʪʳ ʦʟʝʨʘ ɻʘʭʢʦʟʝʨʦ (ʉʤʠʨʥʦʚ, 2010). ʅʘʧʨʦʪʠʚ, ʚ ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ 

ʯʠʩʣʝʥʥʦʩʪʴ ʪʘʢʩʦʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʘʯʠʥʘʷ ʩ ʛʣʫʙʠʥ 650 ï 653 ʩʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʪʘʢʩʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɺ 

ʠʩʪʦʨʠʠ ʚʦʜʦʤyʘ ʥʝ ʙʳʣʦ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʘʢ ʦʪʜʝʣʴʥʦʛʦ 

ʤʝʣʢʦʚʦʜʥʦʛʦ ʚʦʜʦʤyʘ, ʦʟʝʨʦ ʦʪʜʝʣʠʣʦʩʴ ʦʪ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʚʦʜʦʤyʘ - ʆʥʝʞʩʢʦʛʦ 

ʦʟʝʨʘ. ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʟʦʥʳ I ʦʟʝʨʘ ɻʘʭʢʦʟʝʨʦ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʥʥʝʤʫ ʜʨʠʘʩʫ, 

ʪʘʬʦʮʝʥʦʟ ʧʨʝʜʩʪʘʚʣʝʥ ʪʠʧʠʯʥʳʤʠ ʩʝʚʝʨʥʳʤʠ ʚʠʜʘʤʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ 

ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. 

ʇʨʝʙʦʨʝʘʣʴʥʳʡ ʧʝʨʠʦʜ ʥʘʯʘʣʩʷ ʩ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, ʚʦ ʚʨʝʤʷ 

ʢʦʪʦʨʦʛʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʶʣʷ ʙʳʣʘ ʥʠʞʝ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘ 2 ÁC, 

ʷʥʚʘʨʷ ï ʥʘ 6 ÁC, ʛʦʜʘ ï ʥʘ 4 ÁC, ʦʩʘʜʢʦʚ ʤʝʥʴʰʝ ʥʘ 150 ʤʤ/ʛʦʜ. ʋʨʦʚʝʥʴ ʚʦʜʳ ʚ 
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ʆʥʝʞʩʢʦʤ ʦʟʝʨʝ ʩʥʠʞʘʣʩʷ, ʧʨʠʯʤy ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʪʨʘʥʩʛʨʝʩʩʠʡ ʠ ʨʝʛʨʝʩʩʠʡ. 

ʈʝʟʢʘʷ ʩʤʝʥʘ ʜʦʤʠʥʘʥʪʦʚ ʚ ʪʘʬʦʮʝʥʦʟʝ Cladocera ʦʪʤʝʯʘʝʪʩʷ ʚ ʦʟ. ɻʘʭʢʦʟʝʨʦ: 

ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʭʠʜʦʨʫʩʘ ʩʤʝʥʷʝʪʩʷ ʥʘ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʙʦʩʤʠʥ. ʅʠʞʥʷʷ ʯʘʩʪʴ 

ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʝʙʦʨʝʘʣʴʥʦʤʫ ʧʝʨʠʦʜʫ ʠ ʦʪʣʠʯʘʝʪʩʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Bosmina (Eubosmina) cf. 

longispina. ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʚ ʪʘʬʦʮʝʥʦʟʝ ʦʟ. ɻʘʭʢʦʟʝʨʦ ʚʳʨʦʩʣʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʳʜʫʱʝʡ ʟʦʥʦʡ, ʚ ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ ʪʘʬʦʮʝʥʦʟ ʧʨʝʜʩʪʘʚʣʝʥ 27 ʚʠʜʘʤʠ 

Cladocera. ɼʣʷ ʙʦʨʝʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʥʘʯʘʚʰʝʛʦʩʷ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ (ʉʫʙʝʪʪʦ. 

2009). ɺ ʤʘʢʩʠʤʫʤʝ ʙʦʨʝʘʣʘ (8500 ʣ. ʥ.) ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʙʘʩʩʝʡʥʝ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʨʝʚʳʰʘʣʠ ʠʭ 

(ʌʠʣʠʤʦʥʦʚʘ, ʂʣʠʤʘʥʦʚ, 2005). ʋʨʦʚʝʥʴ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʙʦʨʝʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʠʟʤʝʥʷʣʩʷ: ʪʨʘʥʩʛʨʝʩʩʠʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʩʤʝʥʷʣʠʩʴ 

ʨʝʛʨʝʩʩʠʷʤʠ. ɺʦ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʡ ʠʟ ʥʠʭ ʦʥ ʩʥʠʟʠʣʩʷ ʜʦ 43 ʤ ʥ. ʫ. ʤ. (ʉʫʙʝʪʪʦ, 

2009). ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʟʦʥʘ II  ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ ʠ ʟʦʥʘ III  ʦʟ. ɻʘʭʢʦʟʝʨʦ 

ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʘʪʣʘʥʪʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ï ʚʨʝʤʷ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʢʦʪʦʨʦʛʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʚʳʰʘʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʘ 

ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʙʳʣʦ ʙʦʣʴʰʝ ʥʘ 50ï75 ʤʤ/ʛʦʜ. ʅʘ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʜʠʘʛʨʘʤʤʘʭ ʦʟʨy ɿʘʦʥʝʞʴʷ ʘʪʣʘʥʪʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʚʳʜʝʣʷʝʪʩʷ 

ʘʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ Bosmina (Eubosmina) cf. longispina. ɺ ʦʟʝʨʝ ɻʘʭʢʦʟʝʨʦ 

ʦʪʤʝʯʘʝʪʩʷ ʨʘʟʚʠʪʠʝ Ceriodaphnia spp. ʠ Sida crystallina. ʊʘʬʦʮʝʥʦʟʳ ʦʟʝʨ 

ʩʦʜʝʨʞʘʪ ʦʩʪʘʪʢʠ ʥʘʠʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ. ʉʫʙʙʦʨʝʘʣʴʥʳʡ ʧʝʨʠʦʜ ʥʘʯʘʣʩʷ ʩ 

ʨʝʟʢʦʛʦ ʧʦʭʦʣʦʜʘʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʢʣʠʤʘʪʘ ʜʦ ʤʠʥʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ 4500 ʣ. ʥ. ɺ ʵʪʦ ʚʨʝʤʷ, ʩʦʛʣʘʩʥʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʝʢʦʥʩʪʨʫʢʮʠʷʤ ʧʦ 

ʩʝʤʠ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʜʠʘʛʨʘʤʤʘʤ ʠʟ ʙʘʩʩʝʡʥʘ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ (ɽʣʠʥʘ ʠ ʜʨ., 

1984; ʌʠʣʠʤʦʥʦʚʘ, ʂʣʠʤʘʥʦʚ, 2005 ʠ ʜʨ.), t ÁC ʠʶʣʷ ʙʳʣʠ ʥʘ 0,5ï1 ÁC, ʷʥʚʘʨʷ ï ʥʘ 

1ï2 ÁC ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ï ʥʘ 50 ʤʤ/ʛʦʜ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʈʝʛʨʝʩʩʠ ʁ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʠ ʙʦʣʝʝ ʤʝʣʢʠʭ ʚʦʜʦʤyʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʩʚʷʟʳʚʘʶʪ ʩ ʧʦʭʦʣʦʜʘʥʠʝʤ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ 

ʥʘʯʘʣʝ ʩʫʙʙʦʨʝʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ (ʌʠʣʠʤʦʥʦʚʘ, ʃʘʚʨʦʚʘ, 2017). ʉʫʙʘʪʣʘʥʪʠʯʝʩʢʠʡ 
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ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʜʘʣʴʥʝʡʰʠʤ ʧʦʭʦʣʦʜʘʥʠʝʤ ʢʣʠʤʘʪʘ: ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʝʛʦ 

t ÁC ʠʶʣʷ ʙʳʣʠ ʥʘ 1 ÁC, ʷʥʚʘʨʷ ʥʘ 2ÁC ʥʠʞʝ ʩʦʚʨʝʤʝʥʥʳʭ, ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʣʦ 

ʤʝʥʴʰʝ ʥʘ 50 ʤʤ/ʛʦʜ. ɺ ʦʟʝʨʝ ɻʘʭʢʦʟʝʨʦ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ 

ʭʦʣʦʜʥʦʚʦʜʥʦʛʦ Alona affinis, ʧʦʷʚʣʝʥʠʝʤ ʚ ʧʨʦʙʘʭ Chydorus gibbus, ʧʦʣʥʦʩʪʴʶ 

ʠʩʯʝʟʥʫʚʰʝʛʦ ʚ ʧʨʝʜʳʜʫʱʝʡ ʟʦʥʝ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʪʝʯʝʥʠʝ 

ʩʫʙʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʤʝʥʷʣʩʷ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʦʪʝʧʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʠ ʚ çʵʧʦʭʫ ʚʠʢʠʥʛʦʚè (1800ï800 ʣ. ʥ.) ʠ ʚ çʤʘʣʳʡ 

ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʦʧʪʠʤʫʤ ʩʨʝʜʥʝʚʝʢʦʚʴʷè (1100ï1000 ʣ. ʥ.), ʢʦʛʜʘ t ÁC ʠʶʣʷ ʙʳʣʠ 

ʥʘ 1,5ÁC ʠ ʷʥʚʘʨʷ ï ʥʘ 2ÁC ʚʳʰʝ ʩʦʚʨʝʤʝʥʥʳʭ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʙʳʣʦ ʙʦʣʴʰʝ 

ʥʘ 75 ʠ 50 ʤʤ/ʛʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʂʣʠʤʘʥʦʚ, ɽʣʠʥʘ, 1984; ʌʠʣʠʤʦʥʦʚʘ, 

ʂʣʠʤʘʥʦʚ, 2005 ʠ ʜʨ.). ʕʪʠʤ ʵʪʘʧʘʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ Camptocercus 

rectirostris ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʢʦʣʦʥʢʠ ʦʟ. ɻʘʭʢʦʟʝʨʦ (357-358 ʩʤ). ɺ ʦʟʝʨʝ ʄʘʣʦʝ 

ʐʠʙʨʦʟʝʨʦ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ Chydorus cf. sphaericus, Bosmina 

(Eubosmina) cf. longispina, ʢʨʫʧʥʳʭ ʬʦʨʤ Alona ʠ Leydigia leydigi ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ.  

ɺ ʦʙʦʠʭ ʦʟʨyʘʭ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʪʦʨʘʣʴʥʳʝ ʚʠʜʳ. (Alona affinis, Alona 

quadrangularis, Eurycercus sp., Pleuroxus uncinatus). ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʇʇʇ (%), 

ʥʘ ʛʣʫʙʠʥʝ 682 ʩʤ ʚ ʦʟ. ɻʘʭʢʦʟʝʨʦ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ (8.09 % ʜʦ 50.1%), ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʦʨʛʘʥʠʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʟ. ʄʘʣʦʝ 

ʐʠʙʨʦʟʝʨʦ ʙʦʣʝʝ ʧʦʩʪʝʧʝʥʥʦ ʠ ʜʦʩʪʠʛʘʝʪ ʧʨʠʙʣʠʞʥyʥʦʛʦ ʟʥʘʯʝʥʠʷ 52.88 % ʥʘ 

ʛʣʫʙʠʥʝ 650-653 ʩʤ. ɺ ʦʟʨyʘʭ ʦʪʤʝʯʘʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʣʠʪʦʨʘʣʴʥʳʭ 

ʬʦʨʤ ʢ ʜʦʤʠʥʠʨʦʚʘʥʠʶ ʧʝʣʘʛʠʯʝʩʢʠʭ ʬʦʨʤ, ʠ ʥʘʦʙʦʨʦʪ. ʊʘʢ, ʥʘ ʛʣʫʙʠʥʝ 682 ʩʤ 

ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʟʝʨʘ ɻʘʭʢʦʟʝʨʦ ʦʪʤʝʯʘʝʪʩʷ ʩʤʝʥʘ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʭʠʜʦʨʫʩʘ ʥʘ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʙʦʩʤʠʥ, ʪʦʛʜʘ ʢʘʢ ʦʙʨʘʪʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʟʝʨʝ ʄʘʣʦʝ 

ʐʠʙʨʦʟʝʨʦ ʥʘ ʛʣʫʙʠʥʝ 650 ʩʤ. ɺʝʨʦʷʪʥʦ, ʩʢʦʨʦʩʪʴ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʦʟʝʨʝ 

ɻʘʭʢʦʟʝʨʦ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ ʦʟʝʨʝ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ, ʚ ʩʚʷʟʠ ʩ 

ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʦʟʝʨʘ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʬʠʪʦʬʠʣʴʥʦʡ ʬʘʫʥʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ. ʀʥʜʝʢʩ ʐʝʥʥʦʥʘ ï

ʋʠʚʝʨʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1.06ï3.11, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 1.97+ 0.1 ʜʣʷ 

ʩʦʦʙʱʝʩʪʚʘ ɻʘʭʢʦʟʝʨʘ, ʪʦʛʜʘ ʢʘʢ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʜʣʷ ʩʦʦʙʱʝʩʪʚʘ ʦʟʝʨʘ ʄʘʣʦʝ 
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ʐʠʙʨʦʟʝʨʦ ʢʦʣʝʙʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 1.2ï3.62 ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 2.65 + 0.1, 

ʭʘʨʘʢʪʝʨʠʟʫʷ ʦʙʘ ʦʟʝʨʘ ʢʘʢ ʫʤʝʨʝʥʥʦ-ʟʘʛʨʷʟʥʥyʥʳʝ. ʀʥʜʝʢʩ ʇʠʝʣʫ ʜʣʷ ʦʟʝʨʘ 

ɻʘʭʢʦʟʝʨʦ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 0.5+0.01, ʘ ʜʣʷ ʦʟʝʨʘ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ 0.65+0.01, 

ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʨʫʢʪʫʨʫ ʩʦʦʙʱʝʩʪʚʘ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ ʢʘʢ ʙʦʣʝʝ 

ʚʳʨʦʚʥʝʥʥʫʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʟʝʨʦ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ 

ʟʘʛʨʷʟʥʥyʥʳʤ ʠ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʨʦʚʥʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʦʦʙʱʝʩʪʚʘ Cladocera. 

ʀʟʤʝʥʝʥʠʷ ʧʨʠ ʨʘʟʚʠʪʠʠ ʙʠʦʪʳ ʦʟʨy, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʜʥʦʤ ʨʝʛʠʦʥʝ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʩʭʦʜʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʥʝ ʚʩʝʛʜʘ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳ, ʯʪʦ ʤʳ ʠ 

ʥʘʙʣʶʜʘʝʤ ʥʘ ʧʨʠʤʝʨʝ ʦʟʨy ɻʘʭʢʦʟʝʨʦ ʠ ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ. 

 

ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟʝʨʘ ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʜʦʮʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʖʞʥʦʝ 

ʍʘʫʛʠʣʘʤʧʠ ʚʳʷʚʣʝʥʦ 35 ʪʘʢʩʦʥʦʚ. ɼʦʤʠʥʘʥʪʦʚ ʢʣʘʜʦʮʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʝ 

ʚʳʷʚʣʝʥʦ, ʩʫʙʜʦʤʠʥʘʥʪʦʤ ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ Alona affinis Leydig, 1860 (20.49 

%). ʉʨʝʜʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʚʠʜʦʚ ʚ ʢʣʘʜʦʮʝʨʥʦʤ ʪʘʬʦʮʝʥʦʟʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 

Bosmina (Eubosmina) cf. longispina (14.08 %), Chydorus cf. sphaericus (9.1 %), 

Chydorus piger (6.8 %), Acroperus harpae (Baird, 1834) (6.74%), Camptocercus 

rectirostris (5.47 %), Alona quadrangularis (5.21 %), A. guttata Sars, 1862 / 

Coronatella rectangula (Sars, 1862) (5.19 %). ʅʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʝ 

ʢʣʘʜʦʮʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʟʦʥʳ (ʈʠʩ. 18). 

ɿʦʥʘ I (12639 ï 11745 ʢʘʣ. ʣ.ʥ.; 580 ï 540 ʩʤ), ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʧʣʦʪʥʳʤʠ 

ʛʣʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʧʝʨʝʭʦʜʷʱʠʤʠ ʚʚʝʨʭ ʧʦ ʢʦʣʦʥʢʝ ʚ ʤʝʥʝʝ ʧʣʦʪʥʳʡ 

ʦʨʛʘʥʦʛʝʥʥʳʡ ʩʚʝʪʣʦ-ʦʣʠʚʢʦʚʳʡ ʠʣ, ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʢʣʘʜʦʮʝʨʥʦʛʦ ʪʘʬʦʮʝʥʦʟʘ. çɺ ʥʠʞʥʠʭ ʩʣʦʷʭ ʢʦʣʦʥʢʠ ʦʙʥʘʨʫʞʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʭʦʣʦʜʦʣʶʙʠʚʳʝ ʚʠʜʳ, ʯʪʦ ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʘʫʥʳ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʡ ʧʝʨʠʦʜè (Golden, 1969)è (ʀʙʨʘʛʠʤʦʚʘ ʠ 

ʜʨ., 2019). ʉʫʙʜʦʤʠʥʘʥʪʘʤʠ ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ Bosmina (Eubosmina) cf. 

longispina (32.3 %) ʠ Chydorus cf. sphaericus (21.35 %).  
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ʈʠʩ. 18. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʪʘʪʢʦʚ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʚ ʢʦʣʦʥʢʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ. 
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 ɺʪʦʨʦʩʪʝʧʝʥʥʳʤʠ ʚʠʜʘʤʠ ʷʚʣʷʶʪʩʷ Alonella nana (13.08 %), Paralona pigra 

(12.3 %), Alona affinis (7.5 %), Alona quadrangularis (4.4 %).çʀʥʜʝʢʩ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʐʝʥʥʦʥʘ ʤʠʥʠʤʘʣʴʥʳʡ ʚ ʟʦʥʝ I ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 2.54+0.05. ʀʥʜʝʢʩ 

ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʇʠʝʣʫ ʪʘʢʞʝ ʩʘʤʳʡ ʥʠʟʢʠʡ ʚ ʦʙʨʘʟʮʘʭ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 0.46+0.01è (ʀʙʨʘʛʠʤʦʚʘ, 2018). ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

ʭʠʨʦʥʦʤʠʜʥʦʛʦ ʘʥʘʣʠʟʘ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʟʦʥʳ (590ï520 ʩʤ) 

ʥʝʚʝʣʠʢʦ, ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʆʪʤʝʯʘʝʪʩʷ ʨʝʟʢʘʷ ʩʤʝʥʘ ʜʦʤʠʥʘʥʪʦʚ, 

ʢʦʪʦʨʘʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʘ ʵʚʪʨʦʬʠʢʘʮʠʠ ʚʦʜʦʸʤʘ. ʂʣʠʤʘʪ ʜʣʷ 

ʜʘʥʥʦʡ ʟʦʥʳ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥ ʢʘʢ ʫʤʝʨʝʥʥʳʡ (ʉʳʨʳʭ ʠ ʜʨ., ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʦʝ).  

ɿʦʥʘ II (11745 ï 7703 ʢʘʣ. ʣ.ʥ.; 540 ï 390 ʩʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʝʜʫʶʱʠʤʠʩʷ 

ʦʨʛʘʥʦʛʝʥʥʳʤʠ ʠʣʘʤʠ ʦʪ ʩʚʝʪʣʦʛʦ ʜʦ ʙʫʨʦʛʦ, ʤʝʥʝʝ ʧʣʦʪʥʦʛʦ ʧʦ ʩʪʨʫʢʪʫʨʝ, ʯʝʤ ʚ 

ɿʦʥʝ I. ɺʚʝʨʭ ʧʦ ʢʦʣʦʥʢʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ Cladocera ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʩʚʦʡʩʪʚʝʥʥʦ 

ʜʦʥʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʦʟʨy ʣʝʜʥʠʢʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʟʦʥʝ II  ʩʫʙʜʦʤʠʥʘʥʪʘʤʠ 

ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ Alona affinis (25.95 %), Alonella nana (15.97 %), ʯʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʧʨʝʜʧʦʯʠʪʘʝʤʳʭ ʙʠʦʪʦʧʦʚ. ɺʪʦʨʦʩʪʝʧʝʥʥʳʤʠ 

ʚʠʜʘʤʠ ʷʚʣʷʶʪʩʷ Bosmina (Eubosmina) cf. longispina (13.95 %), Acroperus harpae 

(4.56%), Alona quadrangularis (6.45 %), A. guttata / Coronatella rectangula (4.89 %), 

Camptocercus rectirostris (4.11 %). ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʜʦʣʠ Bosmina 

(Eubosmina) cf. longispina ʚ ʧʝʨʠʦʜ 11745 ï 9666 ʢʘʣ. ʣ.ʥ. ʠ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ ʦʩʪʘʪʢʦʚ Chydorus cf. sphaericus ʠ ʪʠʧʠʯʥʳʭ ʣʠʪʦʨʘʣʴʥʳʭ (A. guttata/ 

Coronatella rectangula, Acroperus harpae, Alona quadrangularis) ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʦʟʝʨʘ ʠ ʨʘʟʚʠʪʠʠ ʣʠʪʦʨʘʣʠ. ɼʘʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʦʪʨʘʞʘʶʪʩʷ ʠ ʥʘ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʠ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ: 

ʦʪʨʝʟʦʢ 4.85 ï 5.33 ʤ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʧʣʦʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʪʤyʥʦ-ʦʣʠʚʢʦʚʦʛʦ 

ʮʚʝʪʘ. ʉ ʧʨʦʜʚʠʞʝʥʠʝʤ ʚʚʝʨʭ ʧʦ ʢʦʣʦʥʢʝ 9666 ï 7703 ʢʘʣ. ʣ.ʥ. ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ 

B. (E.) cf. longispina, ʥʘ ʵʪʦʤ ʦʪʨʝʟʢʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ 

ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʢʣʘʜʦʮʝʨʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ 

ʦʧʪʠʤʫʤʝ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ. çɿʜʝʩʴ ʦʙʥʘʨʫʞʝʥʳ ʩʪʚʦʨʢʠ Anchistropus emarginatus 

Sars, 1862. ɺʠʜ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʜʦʤyʘʭ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʦʩʪʘʪʢʠ ʝʛʦ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ (Van Damme, 
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Dumont, 2007)è (ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019). ɺ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚ ɿʦʥʝ II  

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʩʪʘʪʢʠ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʝʛʦʩʷ, ʥʦ ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʰʠʨʦʢʦʡ 

ʛʝʦʛʨʘʬʠʝʡ, ʚʠʜʘ Phreatalona protzi (ʨʘʥʝʝ Alona protzi (Hartwig 1900)). ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ʭʠʨʦʥʦʤʠʜʥʦʛʦ ʘʥʘʣʠʟʘ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʟʦʥʳ (520ï360 ʩʤ) 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʩʦʥʦʚ, ʢʦʪʦʨʳʝ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʟʘʨʘʩʪʘʥʠʝʤ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ. ʇʦ ʚʩʝʡ ʟʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʯʝʨʝʜʦʚʘʥʠʝ ʪʝʧʣʦʚʦʜʥʳʭ ʠ ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʪʘʢʩʦʥʦʚ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʷʶʪʩʷ 

ʧʦʢʘʟʘʪʝʣʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʜʠʥʘʤʠʢʝ ʧʨʠʨʦʜʥʦ - ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʉʳʨʳʭ ʠ ʜʨ., ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʦʝ).  

ɿʦʥʘ III  (7703 ʢʘʣ. ʣ.ʥ. ï ʥʘʩʪ. ʚʨʝʤʷ; 390ï250 ʩʤ), ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʦʣʠʚʢʦʚʦ-

ʢʦʨʠʯʥʝʚʳʤ ʠʣʦʤ, ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʙʦʛʘʪʳʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. 

ʉʫʙʜʦʤʠʥʘʥʪʦʤ ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ Alona affinis (19.39 %). ɺʪʦʨʦʩʪʝʧʝʥʥʳʤʠ 

ʚʠʜʘʤʠ ʷʚʣʷʶʪʩʷ Acroperus harpae (10.78%), Alona quadrangularis (4.2 %), A. 

guttata / Coronatella rectangula (6.37 %), Camptocercus rectirostris (8.75 %), Alonella 

nana (14.3 %), Bosmina (Eubosmina) cf. longispina (7.8 %), Chydorus piger (5.36 %), 

Eurycercus sp. (5.63 %), Polyphemus pediculus (4.07 %). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʳʜʫʱʝʡ ʟʦʥʦʡ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʚʠʜʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʭʦʣʦʜʥʳʤ 

ʪʝʤʧʝʨʘʪʫʨʘʤ: Acroperus harpae, Eurycercus sp., Polyphemus pediculus, 

Pseudochydorus globosus. ʋʤʝʥʴʰʘʝʪʩʷ ʟʥʘʯʠʤʦʩʪʴ Chydorus cf. sphaericus ʠ 

Paralona pigra, ʩ ʥʝʢʦʪʦʨʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʧʦʩʣʝʜʥʝʛʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʢʦʣʦʥʢʠ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʩʪʘʪʢʦʚ Camptocercus 

rectirostris, ʯʪʦ ʦʙʳʯʥʦ ʩʚʷʟʳʚʘʶʪ ʩ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʜʦʣʠ Bosmina (Eubosmina) cf. longispina, ʚʝʨʦʷʪʥʦ 

ʩʚʷʟʘʥʥʦʝ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʧʝʣʘʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʚʦʜʦʤyʘ. ɺ ʟʦʥʝ III  ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʠʥʜʝʢʩʳ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʚʳʨʘʚʥʝʥʥʦʩʪʠ: ʠʥʜʝʢʩ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 3.44 +0.06, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʇʠʝʣʫ 0.84 + 0.01. 

ʍʠʨʦʥʦʤʠʜʥʳʡ ʘʥʘʣʠʟ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʚ ʚʳʜʝʣʝʥʥʦʡ ʟʦʥʝ (360ï250 ʩʤ) 

ʜʦʤʠʥʠʨʫʶʪ ʪʘʢʩʦʥʳ, ʷʚʣʷʶʱʠʝʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ ʪʧyʣʳʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʠʜʳ ï ʠʥʜʠʢʘʪʦʨʳ ʨʘʟʚʠʪʠʷ ʧʨʠʙʨʝʞʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 

ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʧʨʠʙʨʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʉʳʨʳʭ ʠ ʜʨ., ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʦʝ). 
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çʀʥʜʝʢʩ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ ʥʘ ʚʩʤy ʧʨʦʪʷʞʝʥʠʠ ʢʦʣʦʥʢʠ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 

2.39ï3.77 ʙʠʪ/ʵʢʟ., ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʷ 3.1+0.06. ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ 

ʚʳʨʦʚʥʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʇʠʝʣʫ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 0.81+0.01, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʚʳʨʦʚʥʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚʘè 

(ʀʙʨʘʛʠʤʦʚʘ, 2018).  

ʉʦʛʣʘʩʥʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ, ʚʦʜʳ ʦʟʝʨʘ ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ 

ʩʦʦʪʚʝʪʩʪʚʫʪʁ ʤʝʟʦʛʫʤʫʩʥʦʤʫ ʩʨʝʜʥʝʱʝʣʦʯʥʦʩʪʥʦʤʫ ʥʝʡʪʨʘʣʴʥʦʤʫ 

ʩʣʘʙʦʱʝʣʦʯʥʦʤʫ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʤʫ ʪʠʧʫ ʚʦʜ ʛʨʫʧʧʳ ʢʘʣʴʮʠʷ ʠ ʠʤʝʪʁ 

ʵʚʪʨʦʬʥʳʡ ʩʪʘʪʫʩ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʥʘʜʠʣʦʚʦʤ ʩʣʦʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʝ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʙʨʘʪʥʦ ʚ ʚʦʜʫ, ʯʪʦ ʟʘʢʦʥʦʤʝʨʥʦ ʜʣʷ 

ʵʚʪʨʦʬʥʳʭ ʦʟʝʨ (ɹʝʣʢʠʥʘ, ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʦʝ).  

 

ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟʝʨʘ ɸʥʪʶʭ-ʃʘʤʙʠʥʘ (ʂʦʣʴʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ) 

ɺ ʩʦʩʪʘʚʝ ʢʣʘʜʦʮʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ɸʥʪʶʭ-

ʃʘʤʙʠʥʘ ʚʳʷʚʣʝʥʦ 35 ʪʘʢʩʦʥʦʚ (Ibragimova et al., 2016). ɼʦʤʠʥʘʥʪʦʤ ʷʚʣʷʝʪʩʷ 

Bosmina (Eubosmina) cf. longispina (66%). ɿʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʦʟʝʨʝ 

ʜʦʩʪʠʛʘʶʪ ʚʠʜʳ, ʦʙʠʪʘʶʱʠʝ ʚ ʣʠʪʦʨʘʣʠ ʠ ʚ ʟʘʨʦʩʣʷʭ ʤʘʢʨʦʬʠʪʦʚ: ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʨʦʜʘ Alona (A. affinis, A. quadrangularis, A. guttata / Coronatella rectangula, A.rustica 

(Scott 1895)), Alonella (A. excisa, A. exigua, A. nana) (Van Damme K., Dumont H.J., 

2008), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚ ʥʤy ʢʘʢ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʟʦʥ rʦʪʢʨʳʪʦʡ 

ʚʦʜʳ, ʪʘʢ ʠ ʤʝʣʢʦʚʦʜʥʳʭ ʟʦʥ ʠ ʫʯʘʩʪʢʦʚ, ʟʘʨʦʩʰʠʭ ʤʘʢʨʦʬʠʪʘʤʠ. ʅʘ ʦʩʥʦʚʝ 

ʢʣʘʜʦʮʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʯʝʪʳʨʝ ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʟʦʥʳ (ʈʠʩ. 19).  

ɿʦʥʘ I (10800 ï 8700 ʢʘʣ. ʣ.ʥ.; 233 ï 198 ʩʤ). ɺ ʪʘʬʦʮʝʥʦʟʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

78.2% ʚʠʜʦʚ Cladocera, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʢʦʣʦʥʢʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

çɼʦʤʠʥʠʨʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Bosmina sp. (Bosmina (Eubosmina) cf. longispina 

(68.3%), B. cf. coregoni (1%), B. longirostris (0.9%), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ 

ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʧʝʣʘʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʚʦʜʦʤyʘ (Hofmann,1978). ʅʘ ʵʪʦʤ ʵʪʘʧʝ 

ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʘʪʢʦʚ ʪʘʢʩʦʥʦʚ, 

ʧʨʝʜʧʦʯʠʪʘʶʱʠʭ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʫʙʩʪʨʘʪʳ: ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Alona (10.2%) ʠ 

Alonella (7.3%) (Sinev, 2009; ʉʤʠʨʥʦʚ, 2010). ʆʙʥʘʨʫʞʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚ 
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ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʧʘʣʝʦʟʦʥʘʤʠ ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʪʢʦʚ Alona rustica (85.6% ʚʩʝʭ 

ʦʩʪʘʪʢʦʚ), A. quadrangularis (78.8%), A. guttata / Coronatella rectangula (70.1%)è 

(ʀʙʨʘʛʠʤʦʚʘ, 2018).  

çʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʨʦʥʦʤʠʜʥʦʛʦ ʘʥʘʣʠʟʘ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʟʥʘʯʠʤʦʩʪʠ ʬʠʪʦʬʠʣʴʥʳʭ ʚʠʜʦʚ ʚ ʵʪʦʪ ʧʝʨʠʦʜ (Syrykh, 2016). ɺ ʧʨʦʙʘʭ ʟʦʥʳ I 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚʠʜʳ ʩ ʨʘʟʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. ʊʘʢ, Acroperus harpae, Alona quadrangularis, Alonella nana 

ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʩʝʚʝʨʥʳʤʠ ʚʠʜʘʤʠ, ʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʣʢʠʝ ʬʦʨʤʳ ʨʦʜʘ 

Alona ʠ Alonella ʠʤʝʶʪ ʢʦʩʤʦʧʦʣʠʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ (Sinev, 2002, 2009, 2014). 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 2.1Ñ0.18), ʠʥʜʝʢʩʘ ʚʳʨʘʚʥʝʥʥʦʩʪʠ 

ʇʠʝʣʫ ï 0.4. ʀʥʜʝʢʩ ʩʘʧʨʦʙʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 1.25 ï ʦʣʠʛʦʩʘʧʨʦʙʥʳʡ ʚʦʜʦʤy. 

ɿʦʥʘ II  (8700-4400 ʢʘʣ. ʣ.ʥ.; 198ï109 ʩʤ). ʇʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ Bosmina (Eubosmina) cf. longispina ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʟʥʘʯʠʤʦʩʪʠ ʚʠʜʘ ʜʦ 75%. ʋʤʝʥʴʰʘʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ Chydorus 

cf. sphaericus, A. guttata / Coronatella rectangula. ɼʣʷ Alona quadrangularis ʠ A. 

rustica ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʩʪʘʪʢʦʚ 

ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʠʭ ʠʩʯʝʟʥʦʚʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʟʦʥʝ ʬʠʢʩʠʨʫʝʪʩʷ ʧʠʢ ʨʘʟʚʠʪʠʷ 

ʢʨʫʧʥʳʭ ʣʠʪʦʨʘʣʴʥʳʭ ʬʦʨʤ Camptocercus rectirostris (70.7% ʚʩʝʭ ʦʩʪʘʪʢʦʚ, 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʢʦʣʦʥʢʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ), Eurycercus sp. (54.3%) ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʤʝʣʢʦʡ Alonella nana (28.1%). ɺ ʚʝʨʥʝʡ ʯʘʩʪʠ ʟʦʥʳ 

ʯʠʩʣʦ ʦʩʪʘʪʢʦʚ ʩʝʚʝʨʥʳʭ ʚʠʜʦʚ ʩʥʠʞʘʝʪʩʷ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʦʩʪʘʪʢʠ Ceriodaphnia 

sp. (1.2%) ʠ Daphnia gr. longispina (0.8%). ʆʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʷ 

ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ ʜʦ 1.83Ñ0.1), ʠʥʜʝʢʩ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʇʠʝʣʫ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ 0.54. ʀʥʜʝʢʩ ʩʘʧʨʦʙʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 1.25, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʦʟʝʨʦ 

ʢ ʢʘʪʝʛʦʨʠʠ ʦʣʠʛʦʩʘʧʨʦʙʥʳʭ ʚʦʜʦʤyʦʚ. 

ɿʦʥʘ III  (4400 ʢʘʣ. ʣ.ʥ. ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ; 109-0 ʩʤ.). ʇʨʦʠʩʭʦʜʠʪ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ Bosmina (Eubosmina) cf. longispina (64%). ɺʦʟʨʘʩʪʘʝʪ 

ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʬʨʘʛʤʝʥʪʦʚ ʵʢʟʦʩʢʝʣʝʪʘ Eurycercus sp. ï 37% ʦʪ ʯʠʩʣʘ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʩʪʘʪʢʦʚ ʚʠʜʘ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ. ʊʘʬʦʮʝʥʦʟ ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʤʠ ʪʘʢʩʦʥʘʤʠ. 
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ʍʠʨʦʥʦʤʠʜʥʳʡ ʘʥʘʣʠʟ ʫʩʪʘʥʦʚʠʣ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʚʠʜʦʚ ʚ 

ʜʘʥʥʦʡ ʟʦʥʝ (Syrykh, 2016). ʆʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ Chydorus cf. 

sphaericus, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʵʚʪʨʦʬʠʢʘʮʠʠ (ʉʤʠʨʥʦʚ, 

2010). ʀʥʜʝʢʩ ʐʝʥʥʦʥʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1.65 ʜʦ 2.79 (2.15Ñ0.2), ʩʨʝʜʥʠʡ 

ʠʥʜʝʢʩ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʇʠʝʣʫ ʩʦʩʪʘʚʣʷʝʪ 0.49. ʀʥʜʝʢʩ ʩʘʧʨʦʙʥʦʩʪʠ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʩʦʩʪʘʚʣʷʝʪ 1.25, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʦʟʝʨʦ ʢ ʢʘʪʝʛʦʨʠʠ ʦʣʠʛʦʩʘʧʨʦʙʥʳʭ 

ʚʦʜʦʤyʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʟʦʦʧʣʘʥʢʪʦʥʘ 

ʤʘʣʳʭ ʦʟyʨ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʧʨʦʚʝʜʥyʥʳʤʠ ʚ ʧʝʨʠʦʜ ʩ 2007 ʧʦ 2012 ʛʛ., ʚ 

ʭʦʜʝ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʰʢʘʣʝ ʪʨʦʬʥʦʩʪʠ ʚʦʜʦʤyʳ ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʥʝʩʝʥʳ ʢ ʦʣʠʛʦʪʨʦʬʥʳʤ. ʉʨʝʜʠ ʜʦʤʠʥʘʥʪʦʚ ʢʣʘʜʦʮʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʚʳʜʝʣʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Bosmina, Daphnia. ɿʦʦʧʣʘʥʢʪʦʥ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʦʟyʨ ʥʦʩʠʣ ʢʦʣʦʚʨʘʪʦʯʥʦ-ʢʦʧʝʧʦʜʠʜʥʳʡ ʭʘʨʘʢʪʝʨ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʦʣʦʚʨʘʪʦʢ ʚ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ. ʀʥʜʝʢʩ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʐʝʥʥʦʥʘ 

ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 1.08ï2.51 ʙʠʪ/ʵʢʟ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʘʣʝʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ 

ʐʝʥʥʦʥʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʟʝʨʘ ʩʦʩʪʘʚʠʣʦ 1.99Ñ0.09, ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʇʠʝʣʫ 

ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0.49 ʜʦ 0.54 (ʚ ʩʨʝʜʥʝʤ ï 0.52+0.01), ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʦʡ ʠ ʚʳʨʦʚʥʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʩʘʧʨʦʙʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 1.25, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʟʝʨʦ 

ʢʘʢ ʦʣʠʛʦʩʘʧʨʦʙʥʳʡ ʚʦʜʦʤy. ʂʣʘʜʦʮʝʨʥʳʡ ʘʥʘʣʠʟ ʦʟʝʨʘ ɸʥʪʶʭ-ʃʘʤʙʠʥʘ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʭʦʜʝ ʭʠʨʦʥʦʤʠʜʥʦʛʦ ʘʥʘʣʠʟʘ: ʚ ʪʝʯʝʥʠʝ 

ʵʚʦʣʶʮʠʠ ʦʟʝʨʘ ʜʚʘʞʜʳ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ. 

ʆʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʨʦʬʥʦʩʪʠ ʚʦʜʦʤyʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

(Syrykh, 2016)è (ʀʙʨʘʛʠʤʦʚʘ, 2018). 

 

ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟʝʨʘ ʄʝʜʚʝʜʝʚʩʢʦʝ (ʂʘʨʝʣʴʩʢʠʡ ʧʝʨʝʰʝʝʢ) 

çɺ ʭʦʜʝ ʢʣʘʜʦʮʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʢʦʣʦʥʢʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ 

ʄʝʜʚʝʜʝʚʩʢʦʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 7802 ʦʩʪʘʪʢʘ Cladocera, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʦ ʨʦʜʦʚʦʡ (Eubosmina sp., Eurycercus sp., Pleuroxus sp., 

Simocephalus sp., Ceriodaphnia sp.) ʠ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʌʨʦʣʦʚʘ ʠ ʜʨ., 
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2019). ɺ ʩʦʩʪʘʚʝ ʦʩʪʘʪʢʦʚ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ 36 ʪʘʢʩʦʥʦʚ. ɺ ʪʘʬʦʮʝʥʦʟʝ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ Cladocera, ʩʚʦʡʩʪʚʝʥʥʳʝ 

ʟʦʥʘʤ ʧʘʣʝʘʨʢʪʠʢʠ (44.7 %) ʠ ʛʦʣʘʨʢʪʠʢʠ (39.5%), ʢʦʩʤʦʧʦʣʠʪʘʤʠ ʷʚʣʷʶʪʩʷ 

15.8% ʩʦʦʙʱʝʩʪʚʘ. ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ 

ʚʠʜʘʤʠ, ʥʘʩʝʣʷʶʱʠʤʠ ʧʝʣʘʛʠʯʝʩʢʫ  ʁʯʘʩʪ ɹʚʦʜʦʤyʘ, ʪʘʢ ʠ ʣʠʪʦʨʘʣʴʥʳʤʠ ʚʠʜʘʤʠ. 

ʆʙʥʘʨʫʞʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʠ ʩʝʤʝʡʩʪʚ Cladocera (Bosminidae, Holopedidae, 

Chydoridae, Daphnidae, Polyphemidae, Macrotricidae, Sididae). ʅʘʠʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʧʦ ʚʩʝʡ ʢʦʣʦʥʢʝ ʩʝʜʠʤʝʥʪʦʚ ʦʩʪʘʪʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ 

Chydoridae (75.28%) ʠ Bosminidae (22.67%). ɺ ʢʦʣʦʥʢʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʧʝʣʘʛʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Eubosmina sp. (22.5%), ʯʪʦ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʦ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʦʪʢʨʳʪʦʡ ʯʘʩʪʴʶ ʚʦʜʦʤyʘ. ʉʦʛʣʘʩʥʦ 

ʰʢʘʣʝ ʃʶʙʘʨʩʢʦʛʦ, ʜʦʤʠʥʘʥʪʳ ʚ ʦʟʝʨʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʉʫʙʜʦʤʠʥʘʥʪʘʤʠ 

ʢʣʘʜʦʮʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʣʠʩʴ Bosmina (Eubosmina) cf. longispina (15.79%) ʠ 

Alonella nana (15.82%), ʥʘʩʝʣʷʶʱʠʝ ʦʣʠʛʦʪʨʦʬʥʳʝ ʩʝʚʝʨʥʳʝ ʚʦʜʦʤyʳ, ʚ ʩʣʫʯʘʝ 

Alonella nana ï ʨʘʟʥʦʪʠʧʥʳʝ ʚʦʜʦʤyʳ ʦʪ ʦʣʠʛʦ-ʜʠʩʪʨʦʬʥʳʭ ʜʦ ʵʚʪʨʦʬʥʳʭ 

(Chengalath et al., 1984; Nevalainen, 2008; ʉʤʠʨʥʦʚ, 2010). ɼʦʤʠʥʠʨʦʚʘʥʠʝ Alonella 

nana ʩʚʦʡʩʪʚʝʥʥʦ ʥʝʢʦʪʦʨʳʤ ʦʟʨyʘʤ ʌʠʥʣʷʥʜʠʠ (Sarmaja-Korjonen, 2006 ʠ ʜʨ.). ɺ 

ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʚʠʜ ʷʚʣʷʝʪʩʷ ʪʦʣʝʨʘʥʪʥʳʤ ʢ 

ʘʮʠʜʦʬʠʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ (Mªemets, 1961), ʦʜʥʘʢʦ ʝʩʪʴ ʠ ʦʧʨʦʚʝʨʞʝʥʠʷ 

ʜʘʥʥʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ (Sandßy, Nilssen, 1986). ɺʪʦʨʦʩʪʝʧʝʥʥʳʤʠ ʚʠʜʘʤʠ ʚ 

ʧʘʣʝʦʩʦʦʙʱʝʩʪʚʘʭ ʷʚʣʷʣʠʩɹ Acroperus harpae (12.67%), Chydorus cf. sphaericus 

(11.99 %), Alona affinis (8.67 %), Alonella excisa (7.8%), Camptocercus rectirostris 

(6.28 %), Eurycercus sp. (4.77 %). ʄʥʦʛʦʦʙʨʘʟʠʝ ʣʠʪʦʨʘʣʴʥʳʭ ʬʦʨʤ ʚ ʪʘʬʦʮʝʥʦʟʝ 

Cladocera ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʦʟʝʨʝ (ʀʙʨʘʛʠʤʦʚʘ, 

2018; ʌʨʦʣʦʚʘ ʠ ʜʨ., 2018). ʆʨʛʘʥʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ (ʉʳʨʳʭ ʠ 

ʜʨ., 2015). ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʘʜʦʮʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʜʝʣʝʥʦ ʧʷʪʴ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʟʦʥ (ʈʠʩ. 20).  

ɺ ʥʠʞʥʠʭ ʩʣʦʷʭ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʦʟʨʘʩʪʫ 

12300ï9900 ʢʘʣ. ʣ.ʥ. (ɿʦʥʘ I), ʪʘʬʦʮʝʥʦʟ ʙʝʜʥʳʡ, ʜʦʤʠʥʠʨʫʶʪ ʪʠʧʠʯʥʳʝ ʩʝʚʝʨʥʳʝ 

http://artsdatabanken.no/ScientificName/4641
http://artsdatabanken.no/ScientificName/123947
http://artsdatabanken.no/ScientificName/120015
http://artsdatabanken.no/ScientificName/123920
http://artsdatabanken.no/ScientificName/4645
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ʚʠʜr. ʇʝʨʚʳʤʠ ʚʩʝʣʝʥʮʘʤʠ ʦʟʝʨʘ ʄʝʜʚʝʜʝʚʩʢʦʝ ʙʳʣʠ Acroperus harpae, Bosmina 

(Eubosmina) cf. longispina, Alonella nana, Alonella excisa, Camptocercus rectirostris, 

Alona affinis, Eurycercus sp. ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʧʝʣʘʛʠʯʝʩʢʦʛʦ ʨʦʜʘ Eubosmina sp. 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʟʝʨʦ ʢʘʢ ʯʠʩʪʳʡ, ʦʣʠʛʦʪʨʦʬʥʳʡ, ʭʦʣʦʜʥʦʚʦʜʥʳʡ ʚʦʜʦʤy 

(Nevalainen, 2008). ʆʜʥʘʢʦ ʥʘʣʠʯʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʭʠʪʠʥʦʚʳʭ ʦʩʪʘʪʢʦʚ 

ʪʘʢʩʦʥʦʚ Cladocera, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʩʫʙʩʪʨʘʪʦʤ (ʟʘʨʦʩʣʠ 

ʤʘʢʨʦʬʠʪʦʚ, ʚʦʜʦʨʦʩʣʠ, ʧʦʛʨʫʞʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ), ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʨʝʦʙʣʘʜʘʥʠʠ ʚ ʚʦʜʦʤyʝ ʤʝʣʢʦʚʦʜʥʳʭ, ʩʠʣʴʥʦ ʟʘʨʦʩʰʠʭ ʫʯʘʩʪʢʦʚ. ɺ ʩʦʩʪʘʚʝ 

ʭʠʨʦʥʦʤʠʜʥʳʭ ʩʦʦʙʱʝʩʪʚ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʪʘʢʩʦʥʳ-ʠʥʜʠʢʘʪʦʨʳ 

ʭʦʣʦʜʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʭʠʨʦʥʦʤʠʜ ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʥʝʚʝʣʠʢʦ 

(ʉʳʨʳʭ ʠ ʜʨ., 2015). ʀʥʜʝʢʩ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ ʚ ʚʳʜʝʣʝʥʥʦʡ ʟʦʥʝ ʩʦʩʪʘʚʣʷʝʪ ʚ 

ʩʨʝʜʥʝʤ 2.55+0.31, ʢʣʘʩʩʠʬʠʮʠʨʫʷ ʩʪʘʪʫʩ ʦʟʝʨʘ ʢʘʢ ʧʝʨʝʭʦʜʥʳʡ ʦʪ ʤʝʟʦʪʨʦʬʥʦʛʦ 

ʢ ʦʣʠʛʦʪʨʦʬʥʦʤʫ. ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠʥʜʝʢʩʘ ʇʠʝʣʫ ʩʦʩʪʘʚʣʷʝʪ 0.48+0.08, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʚ ʢʣʘʜʦʮʝʨʥʦʤ ʩʦʦʙʱʝʩʪʚʝ.  

ɿʦʥʘ II (9900 ï 8600 ʢʘʣ. ʣ.ʥ.). ɺ ʵʪʦʡ ʟʦʥʝ ʦʪʤʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʢʣʘʜʦʮʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʤʝʥʷʝʪʩʷ ʢʦʤʧʣʝʢʩ 

ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʩʤʝʥʳ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʦʟʝʨʝ. ʆʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʪʘʢʩʦʥʘ Chydorus cf. 

sphaericus, ʜʘʥʥʳʝ ʦʙ ʵʢʦʣʦʛʠʠ ʢʦʪʦʨʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʩʦʥ 

ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʦʜʥʘʢʦ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʩʦʦʙʱʝʩʪʚʝ ʩʯʠʪʘʝʪʩʷ ʥʘʜʞyʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʫʚʝʣʠʯʝʥʠʷ 

ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʚʦʜʦʸʤʘ, ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ (Korhola, Rautio, 2001; ʉʤʠʨʥʦʚ, 

2010; Frolova et al., 2014;). ʋʚʝʣʠʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ Alonella excisa 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʤʷʛʢʠʤʠ ʠ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ (Catalan et al., 

2009), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʘʥʘʣʠʟʘ ʇʇʇ (ʉʳʨʳʭ ʠ ʜʨ., 2015). 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʚ ʩʦʦʙʱʝʩʪʚʝ ʜʦʣʠ ʩʫʙʜʦʤʠʥʘʥʪʥʦʛʦ 

ʭʦʣʦʜʥʦʚʦʜʥʦʛʦ, ʦʣʠʛʦʩʘʧʨʦʙʥʦʛʦ ʪʘʢʩʦʥʘ Bosmina (Eubosmina) cf. longispina. ɺ 

ʭʠʨʦʥʦʤʠʜʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʚ ʟʦʥʝ II  ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚʘ, ʭʦʣʦʜʦʣʶʙʠʚʳʝ ʪʘʢʩʦʥʳ ʩʤʝʥʷʶʪʩʷ ʦʙʠʪʘʪʝʣʷʤʠ 

ʫʤʝʨʝʥʥʳʭ ʠ ʤʝʟʦʪʨʦʬʥʳʭ ʚʦʜʦʤyʦʚ, ʦʪʨʘʞʘʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ (ʉʳʨʳʭ 
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ʠ ʜʨ., 2015). ʀʥʜʝʢʩ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ ʚ ʚʳʜʝʣʝʥʥʦʡ ʟʦʥʝ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 3.1+0.14, 

ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠʥʜʝʢʩʘ ʇʠʝʣʫ ï 0.74+0.01. ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʨʦʚʥʝʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ɿʦʥʘ III  (8600 ï 7000 ʢʘʣ. ʣ.ʥ.) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʘʣʴʥʝʡʰʠʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ: ʨʘʩʪʝʪ ʟʥʘʯʠʤʦʩʪʴ ʣʠʪʦʨʘʣʴʥʳʭ ʚʠʜʦʚ (Alonella 

nana, A. excisa), ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʩʪʘʪʢʦʚ 

ʠʥʜʠʢʘʪʦʨʘ ʭʦʣʦʜʥʳʭ ʪʝʤʧʝʨʘʪʫʨ Acroperus harpae (Bğňdzki, Rybak, 2016). 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʭʠʱʥʦʛʦ Polyphemus pediculus, ʧʠʢ 

ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʵʪʦʪ ʧʝʨʠʦʜ. ʋʚʝʣʠʯʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ Alona 

affinis, ʧʨʝʜʧʦʯʠʪʘʶʱʝʛʦ ʟʘʩʪʦʡʥʳʝ ʚʦʜʦʤyʳ, ʩʚʷʟʳʚʘʶʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʚʦʜʦʤyʘ (Buczk· et al., 2012). ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ 

ʦʟʝʨʘ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʥʘ ʚʦʜʦʩʙʦʨʝ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨ 

ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʨʦʬʥʦʩʪʴ ʚʦʜʦʤyʘ 

(ʉʳʨʳʭ ʠ ʜʨ., 2015). ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ ʤʝʥʷʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʳʜʫʱʝʡ ʟʦʥʦʡ: ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ ï3.21+0.08, 

ʠʥʜʝʢʩʘ ʇʠʝʣʫ ï 0.74+0.02.  

ɺ ʟʦʥʝ 7000 ï 4000 ʢʘʣ. ʣ.ʥ. (ɿʦʥʘ IV) ʧʨʝʦʙʣʘʜʘʶʪ ʪʘʢʩʦʥʳ Alonella nana, 

Acroperus harpae, Camptocercus rectirostris, Eurycercus sp. ɺʥʦʚʴ ʚʦʟʨʘʩʪʘʝʪ 

ʟʥʘʯʠʤʦʩʪʴ ʦʙʠʪʘʪʝʣʷ ʦʪʢʨʳʪʦʡ ʚʦʜʳ Bosmina (Eubosmina) cf. longispina, ʦʩʪʘʪʢʠ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʶʪ 17.07 % ʠʟ ʯʠʩʣʘ ʚʩʝʭ ʦʩʪʘʪʢʦʚ Cladocera, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ 

ʧʘʣʝʦʟʦʥʝ. ʆʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʠʪʦʨʘʣʴʥʦʛʦ ʚʠʜʘ Alona 

affinis, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʚ ʧʨʝʜʳʜʫʱʝʡ ʟʦʥʝ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʦʨʠʟʦʥʪʘ 

ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ Chydorus cf. sphaericus, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʨʦʬʥʦʩʪʠ ʦʟʝʨʘè (ʀʙʨʘʛʠʤʦʚʘ, 2018; ʌʨʦʣʦʚʘ 

ʠ ʜʨ., 2018). 
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ʈʠʩ. 20. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʘʢʩʦʥʦʚ ʉladocera ʚ ʢʦʣʦʥʢʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ 

ʄʝʜʚʝʜʝʚʩʢʦʝ. 
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çʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʨʦʥʦʤʠʜʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʵʚʦʣʶʮʠʠ ʚʦʜʦʤyʘ 

ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʦʤyʝ ʠ ʧʦʚʳʰʝʥʠʝ ʝʛʦ 

ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ (ʉʳʨʳʭ ʠ ʜʨ., 2015). ʀʥʜʝʢʩ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ ʢʣʘʜʦʮʝʨʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ 

ʠ ʜʦʭʦʜʠʪ ʚ ʩʨʝʜʥʝʤ ʜʦ 3.05+0.19, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʇʠʝʣʫ ï 0.73+0.04.  

ɺ ʦʪʣʦʞʝʥʠʷʭ, ʜʘʪʠʨʫʝʤʳʭ ʚʦʟʨʘʩʪʦʤ ʧʦʩʣʝ 4000 ʢʘʣ. ʣ.ʥ., ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʚʠʜʦʚ, ʪʘʢʠʭ ʢʘʢ Acroperus harpae ʠ Bosmina 

(Eubosmina) cf. longispina. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ Acroperus harpae ʷʚʣʷʝʪʩʷ 

ʪʦʣʝʨʘʥʪʥʳʤ ʢ ʘʮʠʜʦʬʠʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ (Bğňdzki, Rybak, 2016), ʯʪʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʦʟʝʨʘ ʄʝʜʚʝʜʝʚʩʢʦʝ ʩ ʨʅ, ʢʦʣʝʙʣʶʱʠʤʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʧʨʝʜʝʣʘʭ 5.1ï5.3 (ʊʨʠʬʦʥʦʚʘ ʠ ʜʨ., 2014). ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʚ 

ʬʠʪʦʧʣʘʥʢʪʦʥʝ ʦʟʝʨʘ ʧʨʝʦʙʣʘʜʘʶʪ ʨʘʬʠʜʦʬʠʪʦʚʳʝ ʚʦʜʦʨʦʩʣʠ, ʩʚʦʡʩʪʚʝʥʥʳʝ 

ʩʪʦʷʯʠʤ ʚʦʜʦʤyʘʤ ʠ ʙʦʣʦʪʘʤ. ʆʟʝʨʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ ʩʣʘʙʦʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜʦʤyʦʚ (ʊʨʠʬʦʥʦʚʘ ʠ ʜʨ., 2014). 

ʍʠʨʦʥʦʤʠʜʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʪʝʧʣʦʣʶʙʠʚʳʭ ʦʙʠʪʘʪʝʣʝʡ 

ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ ʦʟʝʨʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʚʦʜʦʤyʘ ʠ ʥʝʢʦʪʦʨʦʝ 

ʧʦʭʦʣʦʜʘʥʠʝ ʚ ʨʝʛʠʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʉʳʨʳʭ ʠ ʜʨ., 2015). ʀʥʜʝʢʩ ʐʝʥʥʦʥʘï

ʋʠʚʝʨʘ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 3.17+0.09, ʠʥʜʝʢʩ ʇʠʝʣʫ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 0.7+0.04.  

ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ ï ʋʠʚʝʨʘ ʚ ʦʟʝʨʝ ʄʝʜʚʝʜʝʚʩʢʦʝ ʚʘʨʴʠʨʫʶʪ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 1.45 ʜʦ 3.57, ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʤʦʤʝʥʪ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʜʦyʤʘ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ï 2.89Ñ0.1, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʦʟʝʨʦ ʢ 

ʢʘʪʝʛʦʨʠʠ ʦʣʠʛʦʪʨʦʬʥʳʭ ʚʦʜʦʤyʦʚ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʇʠʝʣʫ ʩʦʩʪʘʚʠʣʠ 

0.73+0.03, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʣʘʜʦʮʝʨʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʚʦʜʦʸʤʘ ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʨʘʚʥʝʥʥʦʝ. ʀʥʜʝʢʩ ʩʘʧʨʦʙʥʦʩʪʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʟʝʨʘ ʢʦʣʝʙʘʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, 

ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 1.22, ʭʘʨʘʢʪʝʨʠʟʫʷ ʦʟʝʨʦ ʢʘʢ ʦʣʠʛʦʩʘʧʨʦʙʥʳʡ ʚʦʜʦʤy 

(ʀʙʨʘʛʠʤʦʚʘ, 2018). 

ʀʟʤʝʥʝʥʠʝ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʪʨʫʢʪʫʨʝ 

ʢʣʘʜʦʮʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ Cladocera: ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʥʘ ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʚʠʜʦʚ 

ʪʝʧʣʦʣʶʙʠʚʳʤʠ. ɺʳʨʘʞʝʥʥʳʝ ʜʦʤʠʥʘʥʪʳ ʦʪʩʫʪʩʪʚʫʶʪ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʩʪʨʫʢʪʫʨʫ ʩʦʦʙʱʝʩʪʚʘ ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʚʳʨʘʚʥʝʥʥʫ .ʁ ɺʦʜʦʤy, ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 
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ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʷʚʣʷʶʱʠʡʩʷ ʦʣʠʛʦ-ʤʝʟʦʪʨʦʬʥʳʤ, ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣ ʢʘʢ 

ʦʣʠʛʦʪʨʦʬʥʳʡ, ʩʦʭʨʘʥʷʷ ʩʚʦʡ ʩʪʘʪʫʩ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚ ʦʟʝʨʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʵʚʪʨʦʬʠʢʘʮʠʠ ʠ 

ʥʘʢʦʧʣʝʥʠʶ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʊʨʠʬʦʥʦʚʘ ʠ ʜʨ., 2014; ʉʳʨʳʭ, 2015)è 

(ʀʙʨʘʛʠʤʦʚʘ, 2018; ʌʨʦʣʦʚʘ ʠ ʜʨ., 2018). 

ʀʟʫʯʠʚ ʪʘʬʦʮʝʥʦʟ Cladocera ʦʩʪʘʪʢʦʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟyʨ ʂʦʣʴʩʢʦ-

ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʚ ʛʦʣʦʮʝʥʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʙʱʠʝ ʯʝʨʪʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʦʥʢʨʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʦʟʨyʘ ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ 

ʦʪʣʠʯʘʪʁʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʪʘʢʩʦʥʦʚ Cladocera ʚ ʪʘʬʦʮʝʥʦʟʝ (ʦʟ. ɻʘʭʢʦʟʝʨʦ ï 40, 

ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ ï 37, ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ ï 36, ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ ï 35, 

ʦʟ. ɸʥʪʶʭ-ʃʘʤʙʠʥʘ ï 36). çɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠ,̫ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʝʨʠʦʜʫ ʨʘʥʥʝʛʦ 

ʜʨʠʘʩʘ, ʩʦʜʝʨʞʘʪ ʦʩʪʘʪʢʠ ʭʦʣʦʜʦʣʶʙʠʚʳʭ ʚʠʜʦʚ, ʯʪʦ ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʘʫʥʳ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʡ ʧʝʨʠʦʜ (Golden, 1969)è (ʀʙʨʘʛʠʤʦʚʘ ʠ 

ʜʨ., 2019) (ʈʠʩ. 16, 18, 20). ɺ ʧʨʝʙʦʨʝʘʣʴʥʳʡ ʧʝʨʠʦʜ (10 300ï9300 ʣ. ʥ.) 

ʪʘʬʦʮʝʥʦʟʳ Cladocera ʦʟyʨ ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʙʝʜʥʳʝ, ʧʦ-ʧʨʝʞʥʝʤʫ 

ʧʨʝʦʙʣʘʜʘʶʪ ʩʝʚʝʨʥʳʝ ʪʘʢʩʦʥʳ, ʪʦʣʝʨʘʥʪʥʳʝ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ 

ʩʨʝʜʳ. ɺ ʦʟʝʨʝ ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʜʦʣʠ 

Bosmina (Eubosmina) cf. longispina, ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʩʪʘʪʢʦʚ Chydorus cf. sphaericus 

ʠ ʪʠʧʠʯʥʳʭ ʣʠʪʦʨʘʣʴʥʳʭ ʪʘʢʩʦʥʦʚ (A. guttata/ Coronatella rectangula, Acroperus 

harpae, Alona quadrangularis). ʄʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʘʜʦʮʝʨʥʦʛʦ ʪʘʢʩʦʮʝʥʦʟʘ ʣʠʪʦʨʘʣʴʥʦʛʦ Chydorus cf. sphaericus 

ʦʪʤʝʯʘʝʪʩʷ ʠ ʚ ʦʟʝʨʝ ɻʘʭʢʦʟʝʨʦ. ɺ ʦʟʨyʘʭ ʂʘʨʝʣʠʠ ʧʝʨʝʭʦʜ ʚ ʙʦʨʝʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ Bosmina (Eubosmina) cf. longispina. 

ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʩʦʥʦʚ Cladocera ʚ ʪʘʬʦʮʝʥʦʟʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ 

ʣʠʪʦʨʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. çɺ ʦʟʝʨʝ ʄʝʜʚʝʜʝʚʩʢʦʝ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ 

Chydorus cf. sphaericus. ʋʚʝʣʠʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ Alonella excisa 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʤʷʛʢʠʤʠ ʠ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ (Catalan et al., 

2009)è (ʌʨʦʣʦʚʘ ʠ ʜʨ., 2018). ʅʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʜʠʘʛʨʘʤʤʘʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʦʟyʨ ʘʪʣʘʥʪʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʚʳʜʝʣʷʝʪʩʷ ʘʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ Bosmina (Eubosmina) 

cf. longispina. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚʦ ʚʩʝʭ ʦʟʨyʘʭ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʚʠʜʦʚʦʝ 
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ʨʘʟʥʦʦʙʨʘʟʠʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʢʣʘʜʦʮʝʨʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʦʧʪʠʤʫʤʝ. 

ʇʦʚʩʝʤʝʩʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʥʘʯʠʤʦʩʪʴ ʢʨʫʧʥʳʭ ʣʠʪʦʨʘʣʴʥʳʭ ʬʦʨʤ 

Camptocercus rectirostris, Eurycercus sp. ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʤʝʣʢʦʡ 

ʬʦʨʤʳ ï Alonella nana. ɺ ʩʫʙʙʦʨʝʘʣʴʥʳʡ ʧʝʨʠʦʜ (4900ï 2500 ʣ. ʥ.; 5500-3500 ʢʘʣ. 

ʣ.ʥ.) ʚ ʦʟʝʨʝ ɸʥʪʶʭ-ʃʘʤʙʠʥʘ ʠ ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ 

Bosmina (Eubosmina) cf. longispina ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʟʥʘʯʠʤʦʩʪʠ Chydorus cf. 

sphaericus. ʉʫʙʘʪʣʘʥʪʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ 

ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʚʠʜʦʚ (Bosmina (Eubosmina) cf. longispina, Alona affinis) ʠ ʚʠʜʦʚ, 

ʪʦʣʝʨʘʥʪʥʳʭ ʢ ʘʮʠʜʦʬʠʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ (ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ). 

 

Cladocera ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʚʫʭ ʦʟyʨ ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ 

ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟʝʨʘ ʈʫʙʩʢʦʝ 

çɺ ʢʦʣʦʥʢʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 2810 ʵʢʟʝʤʧʣʷʨʦʚ Cladocera, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

38 ʪʘʢʩʦʥʘʤ (ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019). ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚ ʦʪʣʦʞʝʥʠʷʭ 

ʙʳʣʠ ʦʩʪʘʪʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚ Chydoridae (77.1%) ʠ Bosminidae (19.5%). 

ʇʨʠ ʵʪʦʤ, ʩʦʛʣʘʩʥʦ ʰʢʘʣʝ ʃʶʙʘʨʩʢʦʛʦ, ʚ ʢʣʘʜʦʮʝʨʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʈʫʙʩʢʦʝ ʚ ʮʝʣʦʤ ʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʘʭ ʝʛʦ ʨʘʟʚʠʪʠʷ ʥʝ ʚʳʷʚʣʝʥʦ 

ʜʦʤʠʥʘʥʪʦʚ. ʈʦʣʴ ʩʫʙʜʦʤʠʥʘʥʪʦʚ ʧʨʠʥʘʜʣʝʞʠʪ Chydorus cf. sphaericus (29.18%) ʠ 

Bosmina (Eubosmina) cf. longispina (19.07%). ʉʨʝʜʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʚʠʜʦʚ ʚ 

ʢʣʘʜʦʮʝʨʥʦʤ ʪʘʬʦʮʝʥʦʟʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ Alona affinis (Leydig 1860) (12.2%), 

Alona guttata/ Coronatella rectangula (G.O. Sars 1862) (7.9%), Acroperus harpae 

(Baird 1837) (5.48%) ʠ Alona quadrangularis (O.F. M¿ller 1776) (4.7%). ʀʥʜʝʢʩ 

ʐʝʥʥʦʥʘïʋʠʚʝʨʘ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʢʦʣʦʥʢʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1.66ï3.37, ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʷ 2.56+0.08, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʚʦʜ ʦʟʝʨʘ 

ʢʘʢ ʫʤʝʨʝʥʥʦ-ʟʘʛʨʷʟʥʥyʥʳʝ. ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʚʳʨʦʚʥʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʛʨʫʧʧ ʇʠʝʣʫ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0.49ï0.8 ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 0.66+0.01, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʳʨʦʚʥʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚʘ. ʅʘ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʝ ʢʣʘʜʦʮʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʦʟʝʨʘ ʈʫʙʩʢʦʝ 

ʚʳʜʝʣʷʶʪʩʷ ʯʝʪʳʨʝ ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʟʦʥʳ (ʈʠʩ. 21)" (ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019).  
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çɿʦʥʘ I (11000 ï 7500 ʢʘʣ. ʣ.ʥ.). ʅʠʞʥʷʷ ʯʘʩʪʴ ʢʦʣʦʥʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʢʨʘʡʥʝ ʥʠʟʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚʠʜʦʚ ʚ ʪʘʬʦʮʝʥʦʟʝ Cladocera: ʣʠʪʦʨʘʣʴʥʦ-

ʙʝʥʪʦʩʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ Chydoridae (Chydorus, Alona, Pseudochydorus, 

Paralona, Pleuroxus) ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʝʣʘʛʠʯʝʩʢʠʭ ʪʘʢʩʦʥʦʚ 

ʩʝʤʝʡʩʪʚʘ Bosminidae (2.19 %) ʠ Daphniidae (1.43 %). ʗʚʥʳʝ ʜʦʤʠʥʘʥʪʳ ʚ 

ʩʦʦʙʱʝʩʪʚʝ ʦʪʩʫʪʩʪʚʫʶʪ, Chydorus cf. sphaericus ʠ Alona guttata/ Coronatella 

rectangula ʠʛʨʘʶʪ ʨʦʣʴ ʩʫʙʜʦʤʠʥʘʥʪʦʚ, ʩʦʩʪʘʚʣʷʷ 38.2 % ʠ 15.6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʩʪʘʪʢʦʚ Cladocera. ɺ ʦʙʨʘʟʮʘʭ 

ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʜʘʪʠʨʫʝʤʳʭ ʚʦʟʨʘʩʪʦʤ 10500ï10000 ʢʘʣ. ʣ.ʥ., 

ʣʦʢʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʦʩʪʘʪʢʦʚ Bosmina (Eubosmina) cf. longispina (18.18 

%), ʚ ʮʝʣʦʤ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʚ ɿʦʥʝ I ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʯʠʩʣʝ (0.54%). ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʫʩʣʦʚʠʷ, ʩʣʦʞʠʚʰʠʝʩʷ ʢʘʢ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʦʤyʘ, ʪʘʢ ʠ ʚ 

ʧʝʨʠʦʜ 10000ï6500 ʢʘʣ. ʣ.ʥ., ʥʝ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ Bosminidae. 

Bosmina (Eubosmina) cf. longispina ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʦʙʨʘʟʮʘʭ 

ʧʦʩʣʝʜʥʝʛʦ ʧʝʨʠʦʜʘ, ʦʜʥʘʢʦ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʡ ʚʠʜ Bosmina longirostris, ʭʦʪʴ ʠ ʚ 

ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʦʙʨʘʟʮʘʭ ʵʪʦʡ ʟʦʥʳ, ʠʩʯʝʟʘʷ ʥʘ ʙʦʣʝʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʦʟʝʨʘ 

ɼʦʣʷ Paralona pigra, ʷʚʣʷʶʱʝʛʦʩʷ ʦʜʥʠʤ ʠʟ ʧʠʦʥʝʨʥʳʭ ʚʠʜʦʚ ʜʣʷ ʦʟʝʨʘ 

ʈʫʙʩʢʦʝ, ʤʘʢʩʠʤʘʣʴʥʘ ʚ ʩʘʤʳʭ ʥʠʞʥʠʭ ʩʣʦʷʭ ʢʦʣʦʥʢʠ (15.76 %). ʊʘʢʩʦʥ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʚʪʦʨʦʩʪʝʧʝʥʥʳʡ ʚʠʜ ʚ ɿʦʥʝ I (4.89 %) ʠ ʚʩʪʨʝʯʘʝʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʦʙʨʘʟʮʘʭ ʜʨʝʚʥʝʝ 10500 ʢʘʣ. ʣ.ʥ. ɺ ʦʙʨʘʟʮʘʭ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʢʦʣʦʥʢʠ (11000ï10500 ʢʘʣ. ʣ.ʥ.) ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʞʝ ʚʠʜʳ, ʦʙʠʪʘʶʱʠʝ ʥʘ 

ʦʪʢʨʳʪʦʡ ʣʠʪʦʨʘʣʠ ï Pleuroxus uncinatus (Baird 1850) (4.04 %) ʠ Disparalona 

rostrata (Koch 1841) (0.67 %) (ʉʤʠʨʥʦʚ 2010). ʇʨʠʯʸʤ ʝʩʣʠ ʦʩʪʘʪʢʠ ʵʢʟʦʩʢʝʣʝʪʘ 

ʧʝʨʚʦʛʦ ʪʘʢʩʦʥʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʠ ʥʘ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʦʟʝʨʘ 

(ʜʦ 6500 ʢʘʣ. ʣ.ʥ.), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʘʢʩʦʥ ʢʘʢ ʚʪʦʨʦʩʪʝʧʝʥʥʳʡ ʚ 

ɿʦʥʝ I, ʪʦ ʦʩʪʘʪʢʠ D. rostrata ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷè (ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019).  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 21. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʪʘʪʢʦʚ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʚ ʢʦʣʦʥʢʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʈʫʙʩʢʦʝ. 
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çʂ ʢʘʪʝʛʦʨʠʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʚʠʜʦʚ ʦʪʥʦʩʠʪʩʷ ʪʘʢʞʝ Acroperus harpae (10.03 

%), ʧʠʢ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ 8000ï7500 ʢʘʣ. ʣ.ʥ., ʠ Alona 

quadrangularis (4.05 %). ɹʝʥʪʦʩʥʳʡ ʚʠʜ Leydigia leydigi (Schºdler 1863) (3.88%), 

ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ ʚ ʦʙʨʘʟʮʘʭ, ʜʘʪʠʨʫʝʤʳʭ 

ʚʦʟʨʘʩʪʦʤ 8700 ʢʘʣ. ʣ.ʥ., Chydorus gibbus (3.7 %) ʠ Pseudochydorus globosus (Baird 

1843) (2.87 %), ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʤʘʣʦʟʥʘʯʠʤʳʝ. ʀʭ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʮʝʣʦʤ 

ʩʥʠʞʘʝʪʩʷ ʩ ʧʨʦʜʚʠʞʝʥʠʝʤ ʚʚʝʨʭ ʧʦ ʢʦʣʦʥʢʝ.ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ 

ʩʦʩʪʘʚʣʷʶʪ 1.7ï3.36 ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 2.6+0.24. ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʇʠʝʣʫ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0.3ï0.59 ʠ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 0.46+0.04. 

ɿʦʥʘ II (7500ï5500 ʢʘʣ. ʣ.ʥ.) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ Cladocera ʚ ʪʘʬʦʮʝʥʦʟʝ. Chydorus cf. sphaericus ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʘʪʫʩ 

ʜʦʤʠʥʘʥʪʘ ʩʦʦʙʱʝʩʪʚʘ, ʩʦʩʪʘʚʣʷʷ 48.74% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʦʩʪʘʪʢʦʚ Cladocera ʚ ʟʦʥʝ II, ʪʦʛʜʘ ʢʘʢ ʜʦʣʷ Alona guttata/ Coronatella rectangula 

(1.89%) ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, ʢʣʘʩʩʠʬʠʮʠʨʫʷ ʵʪʦʪ "ʪʘʢʩʦʥ" ʢʘʢ ʤʘʣʦʟʥʘʯʠʤʳʡ, 

ʩʦʛʣʘʩʥʦ ʰʢʘʣʝ ʃʶʙʘʨʩʢʦʛʦ. ʇʦʩʪʝʧʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʝʣʘʛʠʯʝʩʢʦʛʦ ʚʠʜʘ Bosmina (Eubosmina) cf. longispina (17.02%) ï ʩʫʙʜʦʤʠʥʘʥʪʘ 

ʩʦʦʙʱʝʩʪʚʘ, ʠ ʢʨʫʧʥʦʛʦ ʣʠʪʦʨʘʣʴʥʦʛʦ ʨʘʯʢʘ Alona affinis (11.34%), ʚʳʧʦʣʥʷʶʱʝʛʦ 

ʨʦʣʴ ʚʪʦʨʦʩʪʝʧʝʥʥʦʛʦ ʚʠʜʘ ʚ ɿʦʥʝ II. ʇʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʢʣʘʜʦʮʝʨ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʚʳʩʰʝʡ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʥʘʧʨʠʤʝʨ, ʧʦʷʚʣʷʝʪʩʷ Sida 

crystallina (M¿ller 1776). (ʈʠʩ. 22, ʘ). ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

Alona s.lat. ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʤʝʣʢʠʤʠ 

ʬʦʨʤʘʤʠ (Alona guttata/ Coronatella rectangula, A. intermedia. (Sars 1862), A. 

guttata/ Coronatella rectangula pulchra). ɺʩʪʨʝʯʘʶʪʩʷ ʦʩʪʘʪʢʠ ʭʠʪʠʥʦʚʳʭ ʩʪʨʫʢʪʫʨ 

ʤʝʣʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Alonella (A. nana, A. exigua (Lilljeborg 1853), A. excisa 

(Fischer 1854)) ʠ ʢʨʫʧʥʦʛʦ ʨʘʯʢʘ Alonopsis elongata. (Sars 1861). ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ 

ʐʝʥʥʦʥʘïʋʠʚʝʨʘ ʫʤʝʥʴʰʘʶʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ ʟʦʥʦʡ ʠ ʩʦʩʪʘʚʣʷʶʪ 

1.65ï3.18 (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 2.41+0.38). ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʇʠʝʣʫ ʪʘʢʞʝ 

ʫʤʝʥʴʰʘʶʪʩʷ, ʥʘʭʦʜʷʩʴ ʚ ʧʨʝʜʝʣʘʭ 0.29ï0.57 (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 0.43+0.07) 

(ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019). 
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ʈʠʩ. 22. çʆʩʪʘʪʢʠ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʈʫʙʩʢʦʝ, 

ʀʚʘʥʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʈʌ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʩʝʤʝʡʩʪʚ Sididae (a), Bosminidae (b), 

Chydoridae; ʧʦʜʩʝʤʝʡʩʪʚʦ Chydorinae (cïf) ʠ Aloninae (gïh): a ï Sida crystallina, ʘʪʠʧʠʯʥʳʡ 

ʧʦʩʪʘʙʜʦʤʠʥʘʣʴʥʳʡ ʢʦʛʦʪʦʢ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʷʪʳʤ ʰʠʧʦʤ; ʙ ï Bosmina (Eubosmina) 

longispina, ʵʬʠʧʧʠʫʤ; ʚ-ʛ ï Chydorus cf. sphaericus , ʛʦʣʦʚʥʦʡ ʱʠʪ ʩʘʤʢʠ ʠ ʩʘʤʮʘ;  ʜ ï Pleuroxus 

uncinatus, ʧʦʩʪʘʙʜʦʤʝʥ ʩʘʤʮʘ; ʝ ï Anchistropus emarginatus, ʩʪʚʦʨʢʘ: ʞ-ʟ  ï Alona affinis, 

ʛʦʣʦʚʥʳʝ ʱʠʪʳ ʩ ʜʚʫʤʷ ʛʣʘʚʥʳʤʠ ʧʦʨʘʤʠ ʠ ʦʜʥʦʡ ʧʦʨʦʡè (ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019). 
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çɿʦʥʘ III  (5500ï3500 ʢʘʣ. ʣ. ʥ.). ʉʦʛʣʘʩʥʦ ʰʢʘʣʝ ʃʶʙʘʨʩʢʦʛʦ, ʚ ʚʳʜʝʣʝʥʥʦʡ 

ʟʦʥʝ ʦʪʩʫʪʩʪʚʫʶʪ ʜʦʤʠʥʘʥʪʳ, ʨʦʣʴ ʩʫʙʜʦʤʠʥʘʥʪʦʚ ʢʣʘʜʦʮʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʠʛʨʘʶʪ Alona affinis (28.47%), Bosmina (Eubosmina) cf. longispina (25.55%) (ʈʠʩ. 

22, ʙ), Chydorus cf. sphaericus (20.68%) (ʈʠʩ. 22, ʚ-ʛ). ʇʦʩʣʝʜʥʠʡ ʩʦʢʨʘʱʘʝʪ ʩʚʦʶ 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʯʠʥʘʷ ʩ 7200 ʢʘʣ. ʣ.ʥ. ʋʚʝʣʠʯʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ Alona affinis 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʠʣʠ ʜʘʞʝ ʧʦʣʥʳʤ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʤʝʣʢʠʭ 

ʣʠʪʦʨʘʣʴʥʳʭ ʬʦʨʤ ʨʦʜʘ Alona (ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʙʳʯʥʳ ʚ ɿʦʥʝ II). ʊʘʢ, Alona 

intermedia ʥʝ ʦʙʥʘʨʫʞʝʥʘ ʚ ʦʙʨʘʟʮʘʭ ʚ ʧʝʨʠʦʜ 6500ï2500 ʢʘʣ. ʣ.ʥ., ʥʦ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʦʙʨʘʟʮʘʭ, ʜʘʪʠʨʫʝʤʳʭ ʚʦʟʨʘʩʪʦʤ ʚʳʰʝ 2000 ʢʘʣ. ʣ.ʥ., ʢʦʛʜʘ 

ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʦʩʪʘʪʢʦʚ A. affinis.  

ʏʠʩʣʦ ʚʠʜʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʵʪʘʧʦʤ ʨʘʟʚʠʪʠʷ 

ʦʟʝʨʘ. ɺ ɿʦʥʝ III  ʠʟ ʪʘʬʦʮʝʥʦʟʘ ʦʟ. ʈʫʙʩʢʦʝ ʚʳʧʘʜʘʶʪ ʪʠʧʠʯʥʳʝ ʦʙʠʪʘʪʝʣʠ 

ʧʘʣʝʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ, ʥʘʧʨʠʤʝʨ, Pleuroxus uncinatus (ʈʠʩ. 22, ʜ), ʥʘʩʝʣʷʚʰʠʡ 

ʦʟʝʨʦ ʩ ʤʦʤʝʥʪʘ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ 

ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2.36ï3.07 (ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʷ 2.77+0.16). ɿʥʘʯʝʥʠʷ 

ʠʥʜʝʢʩʘ ʇʠʝʣʫ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0.42ï0.55 ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 0.49+0.03. 

ɿʦʥʘ IV (ʩ 3500 ʢʘʣ. ʣ.ʥ.). ʈʦʣʴ ʜʦʤʠʥʘʥʪʘ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʫʚʝʨʝʥʥʦ ʟʘʥʠʤʘʝʪ 

ʧʝʣʘʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ï Bosmina (Eubosmina) cf. longispina, ʩʦʩʪʘʚʣʷʷ 46.56% ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʩʪʘʪʢʦʚ. ʏʠʩʣʝʥʥʦʩʪʴ Alona affinis ʥʝʩʢʦʣʴʢʦ 

ʩʥʠʞʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ ʟʦʥʦʡ, ʩʦʩʪʘʚʣʷʷ 22.35%, ʟʘʢʨʝʧʣʷʷ ʟʘ 

ʚʠʜʦʤ ʨʦʣʴ ʩʫʙʜʦʤʠʥʘʥʪʘ ʩʦʦʙʱʝʩʪʚʘ, ʪʦʛʜʘ ʢʘʢ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʡ ʚʠʜ A. 

quadrangularis (6.88 %) ʫʚʝʣʠʯʠʚʘʝʪ ʩʚʦʶ ʟʥʘʯʠʤʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʳʜʫʱʠʤʠ ʟʦʥʘʤʠ. ʏʠʩʣʝʥʥʦʩʪʴ ʩʫʙʜʦʤʠʥʘʥʪʘ ʧʨʝʜʳʜʫʱʠʭ ʟʦʥ, Chydorus cf. 

sphaericus, ʩʥʠʞʘʝʪʩʷ ʜʦ 5.73%, ʢʣʘʩʩʠʬʠʮʠʨʫʷ ʝʛʦ ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʢʘʢ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʡ ʚʠʜ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ, ʢʘʢ ʠ ʚ ʦʙʨʘʟʮʘʭ ʠʟ ʝ yʥʠʞʥʝʡ 

ʯʘʩʪʠ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʵʬʠʧʧʠʫʤʳ Daphnia cf. longispina. ʇʦ-ʧʨʝʞʥʝʤʫ 

ʩʦʭʨʘʥʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ ʚʠʜʦʚ. ʆʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ ʜʦ 1.95ï2.9 (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 2.42+0.17). 

ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʚʳʨʦʚʥʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʇʠʝʣʫ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 0.35ï0.52 (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 0.42+0.03)è (ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019).  
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çɿʦʥʳ, ʚʳʜʝʣʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ Cladocera 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʥʝ ʪʦʯʥʦ ʩʦʚʧʘʜʘʶʪ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʝʨʠʦʜʘʤʠ, 

ʚʳʜʝʣʝʥʥʳʤʠ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʧʝʨʠʦʜʠʟʘʮʠʠ ɹʣʠʪʪʘïʉʝʨʥʘʥʜʝʨʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ 

ʍʦʪʠʥʩʢʦʛʦ (1977), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʝʦʜʥʦʦʙʨʘʟʥʦʩʪʴʶ ʥʘʯʘʣʘ 

ʛʦʣʦʮʝʥʘ.  

ʂʣʘʜʦʮʝʨʥʳʡ ʪʘʢʩʦʮʝʥʦʟ ʦʟʝʨʘ ʈʫʙʩʢʦʝ ʥʘʯʘʣ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʛʨʘʥʠʮʝ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʠ ʛʦʣʦʮʝʥʘ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʛʦʨʠʟʦʥʪʳ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʩʦʜʝʨʞʘʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʩʪʘʪʢʠ ʣʠʪʦʨʘʣʴʥʳʭ, ʥʝʞʝʣʠ ʧʝʣʘʛʠʯʝʩʢʠʭ ʬʦʨʤ. ɺ 

ʮʝʣʦʤ ʜʣʷ ʵʚʦʣʶʮʠʠ ʩʦʦʙʱʝʩʪʚʘ ʧʦʜʦʙʥʳʭ ʚʦʜʦʝʤʦʚ ʭʘʨʘʢʪʝʨʥʦ ʧʦʩʪʝʧʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʧʝʣʘʛʠʯʝʩʢʠʭ ʧʣʘʥʢʪʦʥʥʳʭ ʚʠʜʦʚ, ʦʩʦʙʝʥʥʦ ʥʘ ʙʦʣʝʝ 

ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ ʠʭ ʩʫʢʮʝʩʩʠʠ (Hoffman, 1986; Frey, 1988). ɸʥʘʣʠʟ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʈʫʙʩʢʦʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʘʥʥʳʡ ʚʳʚʦʜ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʚʠʜʦʚ 

ʦʪʢʨʳʪʦʡ ʣʠʪʦʨʘʣʠ (Leydigia leydigi, Pleuroxus uncinatus, Paralona pigra, Chydorus 

gibbus, Pseudochydorus globosus) ʠ ʬʠʪʦʬʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (Alona guttata/ 

Coronatella rectangula) (Hann, 1989; Korhola, Rautio, 2001) ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʷʚʥʳʤ ʦʙʨʘʟʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʤʝʣʢʦʚʦʜʥʦʩʪʠ ʦʟʝʨʘ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. ɺ ʥʠʞʥʠʭ ʩʣʦʷʭ 

ʢʦʣʦʥʢʠ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʭʦʣʦʜʦʣʶʙʠʚʳʝ ʚʠʜʳ, ʯʪʦ ʪʘʢʞʝ 

ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʘʫʥʳ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʡ ʧʝʨʠʦʜ. ʅʠʞʥʠʝ 

ʩʣʦʠ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʦʩʪʘʪʢʦʚ 

Chydorus cf. sphaericus. ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ, ʥʘʩʝʣʷʶʱʠʭ ʦʟʝʨʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ Paralona pigra. ʕʪʦʪ ʞʝ ʚʠʜ ʪʘʢʞʝ 

ʜʦʤʠʥʠʨʦʚʘʣ ʚ ʆʥʝʞʩʢʦʤ ʦʟʝʨʝ ʠ ʦʟ. ʂʘʢʩʦʡʩʣʘʤʧʠ (ʶʛ ʌʠʥʣʷʥʜʠʠ) ʥʘ ʥʘʯʘʣʴʥʳʭ 

ʬʘʟʘʭ ʩʪʘʥʦʚʣʝʥʠʷ ʪʘʢʩʦʮʝʥʦʟʘ ʢʣʘʜʦʮʝʨ ʵʪʠʭ ʚʦʜʦʤyʦʚ (ʎʠʪ. ʧʦ: ʉʤʠʨʥʦʚ, 2010). 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʥʘʣʦʛʦʚʳʤ ʤʝʪʦʜʦʤ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʘʥʥʳʭ 

ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʦʣʫʯʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʩʨʝʜʥʠʝ ʛʦʜʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʙʳʣʠ ʥʠʞʝ ʩʦʚʨʝʤʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʧʝʨʠʦʜ 10100ï

7900 ʢʘʣ. ʣ.ʥ. ʠ ʠʟʤʝʥʷʣʠʩʴ ʦʪ -1 ʜʦ +2Áʉ (ʅʦʚʝʥʢʦ, 2016). ʈʝʢʦʥʩʪʨʫʢʮʠʠ 
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ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨ ʧʦ ʜʘʥʥʳʤ ʨʘʟʨʝʟʦʚ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʧʦʟʚʦʣʠʣʠ 

ʚʳʜʝʣʠʪʴ ʜʚʘ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʭ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʧʦʭʦʣʦʜʘʥʠʷ 9100ï9300 ʢʘʣ. 

ʣ.ʥ. ʠ 8100ï8500 ʢʘʣ. ʣ.ʥ. ɹʦʣʝʝ ʧʦʟʜʥʝʝ ʧʦʭʦʣʦʜʘʥʠʝ ʰʠʨʦʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ (Korhola, 1999). ʆ ʭʦʣʦʜʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʨʘʡʦʥʝ ʦʟʝʨʘ ʈʫʙʩʢʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ 

ʦʙʨʘʟʮʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 11000ï8500 ʢʘʣ. ʣ.ʥ. ʚʠʜʦʚ ʧʘʣʝʘʨʢʪʠʯʝʩʢʦʛʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ: C. cf. sphaericus, C. gibbus, Alona guttata/ 

Coronatella rectangula, Pleuroxus uncinatus, Paralona pigra, Pseudochydorus 

globosus (Bğňdzki, Rybak, 2016; ʉʤʠʨʥʦʚ, 2010)è (ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019).  

çʇʝʨʝʭʦʜ ʦʪ ʭʦʣʦʜʥʦʛʦ ʠ ʩʫʭʦʛʦ ʢʣʠʤʘʪʘ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʢ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʛʦʣʦʮʝʥʘ ʧʨʠʚʝʣ ʢ ʠʟʤʝʥʝʥʠʶ ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, 

ʦʪʨʘʟʠʚʰʝʡʩʷ ʢʘʢ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʦʟʨy, ʪʘʢ ʠ ʚ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʝ (ʉʫʙʝʪʪʦ, 2009). 

ʇʨʦʠʟʦʰʝʜʰʠʝ ʠʟʤʝʥʝʥʠʷ ʩʢʘʟʘʣʠʩ ɹ ʠ ʥʘ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚʘ ʚʝʪʚʠʩʪʦʫʩʳʭ 

ʨʘʢʦʦʙʨʘʟʥʳʭ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟʤʝʥʝʥʠʷ ʢʦʩʥʫʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʣʠʪʦʨʘʣʴʥʦʡ ʬʘʫʥʳ, ʫʚʝʣʠʯʠʚ ʠʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ɺ ʧʝʨʠʦʜ 10000ï

5200 ʢʘʣ. ʣ.ʥ. ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ Cladocera, ʧʦʩʣʝ ʯʝʛʦ 

ʵʢʦʩʠʩʪʝʤʘ ʦʟ. ʈʫʙʩʢʦʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʝʪʝʨʧʝʚʘʝʪ ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʧʝʣʘʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʦʟʝʨʘ. ʊʘʢ, ʚ ʧʨʦʙʘʭ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʢʦʣʦʥʢʠ, ʜʘʪʠʨʫʝʤʳʭ ʚʦʟʨʘʩʪʦʤ 8000 ʢʘʣ. ʣ.ʥ., ʦʙʥʘʨʫʞʝʥʳ ʩʪʚʦʨʢʠ Anchistropus 

emarginatus (Sars 1862) (ʈʠʩ. 22, ʝ).  

ɺ ʟʦʥʝ II  (ʈʠʩ. 21), ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʝʨʠʦʜʫ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʦʧʪʠʤʫʤʘ ʛʦʣʦʮʝʥʘ, ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʪʘʢʩʦʥʦʚ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʭ 

ʫʤʝʨʝʥʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ɺ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʟʦʥʳ II ʚ ʤʘʩʩʝ 

ʚʩʪʨʝʯʘʶʪʩʷ Bosmina (Eubosmina) cf. longispina ʠ Alona affinis. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ Acroperus harpae ʠ Alona guttata/ Coronatella 

rectangula ʚ ʧʝʨʠʦʜ 8500ï2000 ʢʘʣ. ʣ.ʥ., ʪʦʛʜʘ ʢʘʢ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ 

ʦʟʝʨʘ ʵʪʠ ʪʘʢʩʦʥʳ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʩʫʙʜʦʤʠʥʘʥʪʦʚ ʩʦʦʙʱʝʩʪʚʘ.  

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʛʦʣʦʮʝʥʘ ʧʨʦʷʚʠʣʠʩʴ ʢʘʢ ʚ 

ʩʥʠʞʝʥʠʠ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʠʟʤʝʥʝʥʠʠ ʨʝʞʠʤʘ ʫʚʣʘʞʥʝʥʠʷ. ʉʦʛʣʘʩʥʦ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ 
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ʫʤʝʨʝʥʥʦʡ ʟʦʥʝ ɽʚʨʦʧʳ ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʛʦʣʦʮʝʥʘ ʙʳʣʘ ʙʦʣʝʝ ʚʣʘʞʥʦʡ, ʯʝʤ 

ʧʝʨʚʘʷ (ʍʦʪʠʥʩʢʠʡ, 1977; ɹʦʨʠʩʦʚʘ ʠ ʜʨ., 2013). ʅʘ ʧʝʨʝʭʦʜʝ ʦʪ ʪʧyʣʦʛʦ 

ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʢ ʭʦʣʦʜʥʦʤʫ ʩʫʙʙʦʨʝʘʣʴʥʦʤʫ ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʧʝʨʠʦʜʫ ʚ 

ʪʘʬʦʮʝʥʦʟʝ ʦʟʝʨʘ ʈʫʙʩʢʦʝ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʭʦʣʦʜʦʣʶʙʠʚʦʛʦ C. 

gibbus. ɺ ʧʝʨʠʦʜ ʩʨʝʜʥʝʩʫʙʙʦʨʝʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ (3.5ï4.7 ʪʳʩ. ʢʘʣ. ʣ.ʥ.) 

ʚʦʟʨʘʩʪʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ Alonella excisa, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʡ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ 

ʫʤʝʨʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ (Catalan et al., 2009). 

ʉʫʙʙʦʨʝʘʣʴʥʳʡ ʧʝʨʠʦʜ (5300ï2600 ʢʘʣ. ʣ.ʥ.) ʚ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʝ 

ʦʟʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʢʮʝʩʩʠʝʡ ʪʘʢʩʦʮʝʥʦʟʦʚ Cladocera, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ 

ʧʝʨʝʭʦʜʦʤ ʦʪ ʜʦʤʠʥʠʨʦʚʘʥʠʷ Chydorus cf. sphaericus ʢ ʩʫʙʜʦʤʠʥʠʨʦʚʘʥʠʶ 

ʧʝʣʘʛʠʯʝʩʢʦʡ Bosmina (Eubosmina) cf. longispina (ʈʠʩ.12) ʠ Alona affinis. ʈʘʥʝʝ 

ʘʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʪʤʝʯʘʣʘʩʴ ʚ ʜʨʫʛʠʭ ʦʟʨyʘʭ ɽʚʨʘʟʠʠ (ʎʠʪ. ʧʦ: 

ʉʤʠʨʥʦʚ, 2010). ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʜʦʤʠʥʠʨʦʚʘʥʠʝ Alona affinis ʠ B. (Eubosmina) 

longispina, ʚʝʨʦʷʪʥʦ, ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʟʘʪʦʧʣʝʥʠʝʤ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʦʢʘʟʘʚʰʘʷʩʷ ʧʦʜ ʚʦʜʦʡ, ʩʪʘʣʘ ʠʜʝʘʣʴʥʳʤ 

ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ A. affinis. ʇʦʧʫʪʥʦ ʦʪʤʝʪʠʤ ʚʳʷʚʣʝʥʥʫʶ ʥʘʤʠ ʘʙʝʨʨʘʮʠʶ 

ʚ ʤʦʨʬʦʣʦʛʠʠ A. affinis ʦʟʝʨʘ ʈʫʙʩʢʦʝ: ʜʚʘ ʵʢʟʝʤʧʣʷʨʘ ʠʤʝʣʠ ʣʠʰʴ ʦʜʥʫ ʛʣʘʚʥʫʶ 

ʤʝʜʠʘʣʴʥʫʶ ʧʦʨʫ ʥʘ ʛʦʣʦʚʥʦʤ ʱʠʪʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʦʩʦʙʝʡ ʩ ʜʚʫʤʷ 

ʩʦʝʜʠʥʥyʥʳʤʠ ʛʣʘʚʥʳʤʠ ʧʦʨʘʤʠ (ʈʠʩ. 22, ʞ-ʟ). ɿʥʘʯʠʪʝʣʴʥʦʝ ʧʦʭʦʣʦʜʘʥʠʝ ʠ 

ʫʚʣʘʞʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʟʦʰʣʦ ʚ ʩʨʝʜʥʝʩʫʙʘʪʣʘʥʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʦʢʦʣʦ 1700ï

1500 ʢʘʣ. ʣ.ʥ. ɺ ʵʪʦ ʚʨʝʤʷ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʣʠ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʦʟʨy ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʣʝʩʠʩʪʦʩʪʠ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ (ʅʦʚʠʢʦʚʘ, 2011). ʆʙ ʠʟʤʝʥʝʥʠʠ ʵʢʦʣʦʛʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʝ ʦʩʪʘʪʢʦʚ ʉ. gibbus, ʥʝ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʦʙʨʘʟʮʘʭ ɿʦʥʳ III, ʦʜʥʘʢʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜ ʩʨʝʜʥʝʩʫʙʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʦʭʦʣʦʜʘʥʠʷè 

(ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019).  

 

ʊʘʬʦʮʝʥʦʟ Cladocera ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ 

ʉʦʛʣʘʩʥʦ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʤʫ ʜʘʪʠʨʦʚʘʥʠʶ, ʥʠʞʥʠʝ ʩʣʦʠ ʢʦʣʦʥʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʟʨʘʩʪʫ 6000ï5500 ʢʘʣ. ʣ.ʥ. ɺ ʦʙʨʘʟʮʘʭ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ 
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ʦʪʣʦʞʝʥʠʡ ʦʟ. ʇʣʝʱʝʝʚʦ ʩʨʝʜʠ 10886 ʵʢʟʝʤʧʣʷʨʦʚ Cladocera ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ 43 ʪʘʢʩʦʥʦʚ. ʉʦʛʣʘʩʥʦ ʰʢʘʣʝ ʃʶʙʘʨʩʢʦʛʦ, ʨʦʣʴ ʜʦʤʠʥʘʥʪʘ 

ʚʳʧʦʣʥʷʝʪ B. (Eubosmina) cf. longispina (41.7 %). ɺʪʦʨʦʩʪʝʧʝʥʥʳʤʠ ʚʠʜʘʤʠ 

ʷʚʣʷʶʪʩʷ Alona affinis (6%), Alona quadrangularis (4.35%), Chydorus cf. sphaericus 

(4.57%) ʠ Daphnia longispina (8.03%). ɺ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʝ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʪʘʬʦʮʝʥʦʟʘ ʦʟ. ʇʣʝʱʝʝʚʦ ʙʳʣʠ ʚʳʜʝʣʝʥ r ʯʝʪʳʨʝ ʟʥʘʯʠʤʳʝ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʟʦʥʳ (ʈʠʩ. 23). 

ɿʦʥʘ I. ɺʳʩʦʢʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ɼʦʤʠʥʠʨʫʝʪ Bosmina (Eubosmina) cf. 

longispina, ʩʫʙʜʦʤʠʥʘʥʪ ï Daphnia longispina. ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʪʠʧʠʯʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʝʣʘʛʠʘʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʥʝʟʘʨʦʩʰʝʡ ʟʦʥʝ 

ʚʦʜʦʤyʘ. ʊʘʬʦʮʝʥʦʟ Cladocera ʧʨʝʜʩʪʘʚʣʝʥ 30 ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʤʠ ʪʘʢʩʦʥʘʤʠ 

(Alona affinis, Camptocercus lilljeborgi, Oxyurella tenuicaudis), ʪʦʣʝʨʘʥʪʥʳʤʠ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʠ ʚʠʜʘʤʠ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʤʠ ʪʧyʣʳʝ ʚʦʜʳ 

(Poulsen, 1928) ï Daphnia pulex, Leydigia leydigi, Camptocercus rectirostris, 

Pleuroxus uncinatus ʠ Monospilus dispar, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ 

ʫʤʝʨʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘï

ʋʠʚʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 2.33+0.05, ʠʥʜʝʢʩʘ ʇʠʝʣʫ ï 0.62+0.01.  

ɺ ɿʦʥʝ II  ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʘʢʩʦʥʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

(25 ʪʘʢʩʦʥʦʚ). ʋʤʝʥʴʰʝʥʠʝ ʜʦʣʠ ʣʠʪʦʨʘʣʴʥʳʭ ʚʠʜʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʧʝʣʘʛʠʯʝʩʢʠʭ ʪʘʢʩʦʥʦʚ Cladocera. ʇʦ-ʧʨʝʞʥʝʤʫ ʜʦʤʠʥʠʨʫʝʪ 

Bosmina (Eubosmina) cf. longispina. ɺʳʰʝ ʧʦ ʢʦʣʦʥʢʝ ʦʪʤʝʯʘʝʪʩʷ ʧʠʢ ʨʘʟʚʠʪʠʷ 

Ceriodaphnia spp, ʧʨʝʜʧʦʯʠʪʘʶʱʝʛʦ ʧʨʠʙʨʝʞʥʫʶ ʯʘʩʪʴ ʠ ʚʝʨʭʥʠʝ ʧʨʦʛʨʝʚʘʝʤʳʝ 

ʩʣʦʠ ʚʦʜʦʤyʘ (ʏʝʨʝʚʠʯʢʦ, 2010). ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

Daphnia cf. longispina ʩ ʜʘʣʴʥʝʡʰʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʝ y ʯʠʩʣʝʥʥʦʩʪʠ. ɺ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʟʦʥʳ ʦʪʤʝʯʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʚ ʧʨʦʙʘʭ ʩʦʩʢʨʝʙʘʪʝʣʷ Graptoleberis testudinaria, 

ʦʙʠʪʘʶʱʝʛʦ ʥʘ ʣʠʩʪʴʷʭ ʧʦʜʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (Fryer, 1968), ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʟʦʥʳ ʤʘʢʨʦʬʠʪʦʚ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 2.25, ʠʥʜʝʢʩʘ ʇʠʝʣʫï0.62.  
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ʈʠʩ. 23. ʊʘʬʦʮʝʥʦʟ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ (ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʴ).
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ɺ ɿʦʥʝ III  ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ Cladocera ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. 

Bosmina (Eubosmina) cf. longispina ʜʦʤʠʥʠʨʫʝʪ, ʦʜʥʘʢʦ ʚʳʰʝ ʧʦ ʢʦʣʦʥʢʝ 

ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʘʢʩʦʥʘ ʚ ʩʠʣʫ ʨʘʟʚʠʪʠʷ 

ʣʠʪʦʨʘʣʴʥʦʡ ʬʘʫʥʳ (Alona quadrangularis, A. intermedia, A. guttata/ Coronatella 

rectangula) (ʉʤʠʨʥʦʚ, 2010). ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʟʦʥʳ III  ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʦʩʪʘʪʢʠ 

Chydorus cf. sphaericus ʠ Daphnia cf. longispina, ʚʚʝʨʭ ʧʦ ʢʦʣʦʥʢʝ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ɺ ʟʦʥʝ ʦʪʩʫʪʩʪʚʫʶʪ ʦʩʪʘʪʢʠ ʪʝʧʣʦʚʦʜʥʦʛʦ Leydigia leydigi 

(Poulsen, 1928). ʇʦʩʣʝ 380 ʤ (1550 ʢʘʣ. ʣ.ʥ.) ʦʪʤʝʯʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ Daphnia cf. 

pulex, ʦʪʩʫʪʩʪʚʦʚʘʚʰʝʡ ʚ ʥʘʯʘʣʝ ʟʦʥʳ. ɺ ʧʨʦʙʘʭ ʧʦʷʚʣʷʶʪʩʷ ʦʩʪʘʪʢʠ Ilyocryptus 

spp. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 2.16, ʠʥʜʝʢʩʘ ʇʠʝʣʫï

0.57.  

ɿʦʥʘ IV. ʈʦʣʴ ʩʫʙʜʦʤʠʥʘʥʪʦʚ ʚʳʧʦʣʥʷʶʪ Bosmina (Eubosmina) cf. longispina, 

Bosmina coregoni, Chydorus cf. sphaericus, ʜʦʣʷ ʧʦʩʣʝʜʥʝʛʦ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʟʦʥʳ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʦʭʦʣʦʜʘʥʠʝʤ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝʤ 

ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʚʦʜʦʤyʘ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʩʪʘʝʪʩʷ ʙʦʛʘʪʳʤ. 

ʉʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʬʠʪʦʬʠʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Alona, 

ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʝʪ Paralona pigra. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 2.56, ʠʥʜʝʢʩʘ ʇʠʝʣʫ ï 0.65. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʘʜʦʮʝʨʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ ʚ ʦʟʝʨʝ ʇʣʝʱʝʝʚʦ ʢʦʣʝʙʣʶʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 0.94ï3.66 (ʚ ʩʨʝʜʥʝʤ ï 2,33), ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʇʠʝʣʫ ʢʦʣʝʙʣʶʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 0.3ï0.9 (ʚ ʩʨʝʜʥʝʤ ï0,62).  

 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʬʦʮʝʥʦʟʦʚ ʜʚʫʭ ʦʟʨy ʎʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ 

ʈʘʩʩʤʦʪʨʝʚ ʠʩʪʦʨʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʦʟyʨ ʎʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ, ʤʦʞʝʤ ʚʳʷʚʠʪʴ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ 

ʨʘʟʣʠʯʠʷ. çɼʣʷ ʦʟʝʨʘ ʈʫʙʩʢʦʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ (11000 ï 7500 ʢʘʣ. ʣ.ʥ.) 

ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʠʜʦʚïʦʙʠʪʘʪʝʣʝʡ ʦʪʢʨʳʪʦʡ ʣʠʪʦʨʘʣʠ ï Leydigia leydigi, 

Pleuroxus uncinatus, Paralona pigra, Chydorus gibbus, Pseudochydorus globosus, 

Alona guttata/ Coronatella rectangula (Hann, 1989; Korhola, Rautio, 2001), ʯʪʦ 
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ʛʦʚʦʨʠʪ ʦ ʤʝʣʢʦʚʦʜʥʦʩʪʠ ʦʟʝʨʘ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷè 

(ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019). ʅʠʞʥʷʷ ʯʘʩʪʴ ʢʦʣʦʥʢʠ ʣʝʜʥʠʢʦʚʦ-ʢʘʨʩʪʦʚʦʛʦ ʦʟʝʨʘ 

ʇʣʝʱʝʝʚʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʨʘʩʪʫ 6000ï5500 ʢʘʣ. ʣ.ʥ. ʊʘʬʦʮʝʥʦʟ Cladocera 

ʦʪʣʠʯʘʝʪʩʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʧʝʣʘʛʠʯʝʩʢʦʡ ʬʘʫʥʳ, ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ 

ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʤʠ ʚʠʜʘʤʠ, ʪʦʣʝʨʘʥʪʥʳʤʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, 

ʪʘʢ ʠ ʚʠʜʘʤʠ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʤʠ ʪʧyʣʳʝ ʚʦʜʳ. ɺ ʧʝʨʠʦʜ 10000ï5200 ʢʘʣ. ʣ.ʥ. 

ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ Cladocera ʚ ʦʟ. ʈʫʙʩʢʦʝ, 

ʧʦʩʣʝ ʯʝʛʦ, ʚʝʨʦʷʪʥʦ, ʵʢʦʩʠʩʪʝʤʘ ʦʟʝʨʘ ʧʨʝʪʝʨʧʝʚʘʝʪ ʠʟʤʝʥʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʧʝʣʘʛʠʯʝʩʢʦʡ ʯʘʩʪʠ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʦʟ. ʇʣʝʱʝʝʚʦ ʧʦʟʞʝ 

5500 ʢʘʣ. ʣ.ʥ. ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ ʚ ʪʘʬʦʮʝʥʦʟʝ Cladocera. 

çʇʦ ʜʘʥʥʳʤ ʦ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʛʦʣʦʮʝʥʘ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʯyʪʢʦ ʚʳʨʘʞʝʥʥʦʤ ʤʘʢʩʠʤʫʤʝ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʢʣʠʤʘʪʘ ʚ ɽʚʨʦʧʝ (Korhola, Rautio, 2006)è (ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019). ʂʦʣʠʯʝʩʪʚʦ 

ʪʘʢʩʦʥʦʚ Cladocera ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ ʚʳʰʝ (43 ʪʘʢʩʦʥʘ), ʯʝʤ ʚ 

ʦʟ. ʈʫʙʩʢʦʝ (38 ʪʘʢʩʦʥʦʚ). ʉʫʙʙʦʨʝʘʣʴʥʳʡ ʧʝʨʠʦʜ (5300ï2600 ʢʘʣ. ʣ.ʥ.) ʚ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʝ ʦʟʝʨʘ ʈʫʙʩʢʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʤʝʥʦʡ 

ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʪʘʬʦʮʝʥʦʟʝ Cladocera, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ 

ʧʝʨʝʭʦʜʦʤ ʦʪ ʜʦʤʠʥʠʨʦʚʘʥʠʷ Chydorus cf. sphaericus ʢ ʩʫʙʜʦʤʠʥʠʨʦʚʘʥʠʶ 

ʧʝʣʘʛʠʯʝʩʢʦʡ Bosmina (Eubosmina) cf. longispina. ɺ ɿʦʥʝ II ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ (505-

400 ʩʤ) ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʫʤʝʥʴʰʝʥʠʝ 

ʜʦʣʠ ʣʠʪʦʨʘʣʴʥʳʭ ʚʠʜʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʧʝʣʘʛʠʯʝʩʢʠʭ 

ʪʘʢʩʦʥʦʚ Cladocera. çɿʥʘʯʠʪʝʣʴʥʦʝ ʧʦʭʦʣʦʜʘʥʠʝ ʠ ʫʚʣʘʞʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʠʟʦʰʣʦ ʚ ʩʨʝʜʥʝʩʫʙʘʪʣʘʥʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʦʢʦʣʦ 1700ï1500 ʢʘʣ. ʣ.ʥ. ɺ ʵʪʦ 

ʚʨʝʤʷ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʣʠ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʦʟʨy ʠ ʫʚʝʣʠʯʝʥʠʝ ʣʝʩʠʩʪʦʩʪʠ ʚ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ (ʅʦʚʠʢʦʚʘ, 2011)è (ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019). ʊʘʢ, ʚ ʦʟʝʨʝ 

ʈʫʙʩʢʦʝ ʚ ʧʝʨʠʦʜ 2000ï1500 ʢʘʣ. ʣ.ʥ. ʚʳʷʚʣʝʥʳ ʦʩʪʘʪʢʠ ʭʦʣʦʜʥʦʚʦʜʥʦʛʦ 

ʩʪʝʥʦʪʝʨʤʥʦʛʦ ʚʠʜʘ Alona intermedia (ʎʠʪ. ʧʦ: Bledzki, Rybak, 2016), ʦʩʪʘʪʢʠ 

ʢʦʪʦʨʦʛʦ ʥʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ʦʙʨʘʟʮʘʭ ʧʦʩʣʝ 7000 ʢʘʣ. ʣ.ʥ. ɺ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʳ ʥʝ 

ʬʠʢʩʠʨʫʶʪʩʷ ʦʩʪʘʪʢʠ Chydorus cf. sphaericus, ʪʦʛʜʘ ʢʘʢ ʟʥʘʯʠʤʦʩʪʴ Bosmina 
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(Eubosmina) cf. longispina ʚʦʟʨʘʩʪʘʝʪ. ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ Bosmina (Eubosmina) cf. 

longispina ʦʪʤʝʯʘʝʪʩʷ ʚ ʦʟʝʨʝ ʈʫʙʩʢʦʝ ʚ ʧʝʨʠʦʜ 2800ï1500 ʢʘʣ. ʣ.ʥ. 

 

4.2. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera 

ɺʩʝʛʦ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ 51 ʪʘʢʩʦʥ (40 ʚʠʜʦʚ, 11 ʛʨʫʧʧ 

ʚʠʜʦʚ), ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 35 ʨʦʜʘʤ ʠ 12 ʩʝʤʝʡʩʪʚʘʤ (Bosminidae, Cercopagididae, 

Eurycercidae, Holopediidae, Leptodoridae, Macrothricidae, Ophryoxidae, 

Polyphemidae, Sididae, Chydoridae, Daphniidae, Ilyocryptidae). ʃʠʪʦʨʘʣʴʥʳʝ ʚʠʜʳ 

ʩʦʩʪʘʚʣʷʶʪ 75.47%. ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʢʦʥʢʨʝʪʥʳʭ ʪʘʢʩʦʥʦʚ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ ʩʝʨʠʘʮʠʠ 

ʦʪʩʫʪʩʪʚʠʷ-ʧʨʠʩʫʪʩʪʚʠʷ (0/1) ʧʘʢʝʪʘ PAST ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ, 

ʦʧʠʩʘʥʥʦʛʦ Brower & Kile (1988) (ʈʠʩ. 24).  

ʅʘ ʨʠʩ. 25 ʠʟʦʙʨʘʞʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʚ Cladocera ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʟʝʨʘ ʚ ʧʨʠʨʦʜʥʦʡ ʟʦʥʝ/ ʧʦʜʟʦʥʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 20 

ʪʘʢʩʦʥʦʚ (13 ʚʠʜʦʚ, 7 ʛʨʫʧʧ ʚʠʜʦʚ) ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ 

ʦʟyʨʘʭ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʪʦʛʜʘ ʢʘʢ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʘʢʩʦʥʦʚ ʥʝ 

ʦʙʥʘʨʫʞʝʥʘ ʚ ʟʦʥʝ ʪʫʥʜʨʳ, ʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʪʘʡʛʠ ʠ ʟʦʥʳ 

ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʩʦʥʦʚ Cladocera 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʚ ʪʘʬʦʮʝʥʦʟʘʭ ʦʟʨy ʪʘʡʛʠ (48 ʪʘʢʩʦʥʦʚ) ʠ ʟʦʥʳ ʩʤʝʰʘʥʥʳʭ 

ʣʝʩʦʚ (47 ʪʘʢʩʦʥʦʚ), ʤʠʥʠʤʘʣʴʥʦʝ ï ʚ ʦʟʨyʘʭ ʪʫʥʜʨʳ (23 ʪʘʢʩʦʥʘ). ʅʝʢʦʪʦʨʳʝ 

ʪʘʢʩʦʥʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʥyʥʦʡ ʧʦʜʟʦʥʝ ʪʘʡʛʠ (Phreatalona protzi 

ʚ ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ; Drepanothrix dentata ʚ ʩʨʝʜʥʝʡ ʪʘʡʛʝ) ʠʣʠ ʪʦʣʴʢʦ ʚ ʟʦʥʝ 

ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ (Bythotrephes sp., Diaphanosoma brachyurum, Ilyocryptus spp). 

Anchistropus emarginatus ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʚ ʦʟʸʨʘʭ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ ʠ ʟʦʥr 

ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ, ʘ Camptocercus fennicus ʦʪʤʝʯʝʥ ʚ ʦʟʸʨʘʭ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ ʠ 

ʪʫʥʜʨ.r ʆʜʥʘʢʦ ʤʳ ʥʝ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜʦʚ ʦʙ ʠʭ ʠʥʜʠʢʘʪʦʨʥʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʚʩʣʝʜʩʪʚʠʝ ʤʘʣʦʛʦ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʤyʦʚ ʠ ʥʝʧʦʣʥʦʛʦ ʧʦʢʨʳʪʠʷ ʪʠʧʦʚ 

ʚʦʜʦʤyʦʚ (ʤʥʦʛʠʝ ʪʠʧʳ ʚʦʜʦʤyʦʚ ʦʩʪʘʣʠʩʴ ʥʝʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʚʦʚʩʝ). ʊʘʢʞʝ ʩʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ 13 ʪʘʢʩʦʥʦʚ ʠʟ 51 ʷʚʣʷʶʪʩʷ ʨʝʜʢʠʤʠ ʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘʤʠ ʚ 

ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. 
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ʈʠʩ. 24. ʇʨʠʩʫʪʩʪʚʠʝ ʪʘʢʩʦʥʦʚ Cladocera ʚ ʦʙʨʘʟʮʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʝʨ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. 



ɿʦʥʘ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ_49 ʪʘʢʩʦʥʦʚ

ʉʝʚʝʨʥʘʷ ʪʘʡʛʘ _ 44 ʪʘʢʩʦʥʘ

ʉʨʝʜʥʷʷ ʪʘʡʛʘɿʦʥʘ ʩʤʝʰʘʥʥʳʭ 

ʣʝʩʦʚ

Acroperusharpae

Alonaaffinis

Alona costata

Alona quadrangularis

Alonaguttata/ Coronatellarectangula

Alonellaexiqua

Alonaintermedia

Alonopsiselongata

Eubosmina(Bosmina) cf. longispina

Bosminacf. coregoni

Bosminalongirostris

Camptocercusrectirostris

Ceriodaphniaspp.

Chydoruscf. sphaericus

Daphnia cf. longispina

Daphnia cf. pulex

Eurycercusspp.

Leydigialeydigi

Monospilusdispar

Pleuroxustrigonellus

Sidacrystallina

Alonaguttatatuberculata/ Alona

rectangulapulchra

Alona rustica

Alonella excisa

Alonella nana

Camptocercuslilljeborji

Chydorus gibbus

Graptoleberistestudinaria

Kurzia latissima

Latonasetifera

Leydigia acanthocercoides

Oxyurella tenuicaudis

Paralona pigra

Pleuroxus uncinatus

Pleuroxustruncatus

Pleuroxus laevis

Pseudochydorus globosus

Polyphemuspediculus

Rhynchotalona falcata

Rhynchotalona(Unapertura) 

latens

ʉʨʝʜʥʷʷ ʪʘʡʛʘ _ 47 ʪʘʢʩʦʥʦʚ

Leptodorakindti

Limnosida frontosa

Opxryoxusgracilis

Disparalona rostrata

Simocephalussp.

Drepanothrixdentata

Holopediumgibberum

Anchistropusemarginatus

Bythotrepheslongimanus

Diaphanosomabrachyurum

Ilyocryptusspp.

ʇʦʚʩʝʤʝʩʪʥʦ:ɺ ʩʨʝʜʥʝʡʠ ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ, 

ʚ ʟʦʥʝ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ :

ɺʟʦʥʝ ʩʤʝʰʘʥʥʳʭ 

ʣʝʩʦʚ ʠ ʚ ʩʨʝʜʥʝʡ 

ʪʘʡʛʝ:

ɸʨʢʪʠʯʝʩʢʠʝ ʧʫʩʪʳʥʠ

ʊʫʥʜʨʳ

ʈʝʜʢʦʩʪʦʡʥʳʝ ʣʝʩʘ ʠ ʢʫʩʪʘʨʥʠʢʠ

ʉʝʚʝʨʥʘʷ ʪʘʡʛʘ

ʉʨʝʜʥʷʷ ʪʘʡʛʘ

ʖʞʥʘʷ ʪʘʡʛʘ

ʉʤʝʰʘʥʥʳʝ ʠ ʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ

ʃʫʛʘ, ʧʘʩʪʙʠʱʘ ʠ ʧʘʰʥʠ

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ

Anchistropusemarginatus

Camptocercusfennicus

Phreatalonaprotzi

Holopediumgibberum

ʉʝʚʝʨʥʘʷ ʪʘʡʛʘ

ʊʫʥʜʨʘ

ʊʫʥʜʨʘ _ 24 ʪʘʢʩʦʥʘ

ɹʦʣʦʪʘ

ʇʨʦʯʠʝ ʙʠʦʤʳ

Disparalonarostrata

Simocephalussp.

Camptocercusfennicus

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʚ

ʧʦ ʧʨʠʨʦʜʥʳʤ ʟʦʥʘʤ

ʠ ʧʦʜʟʦʥʘʤ

 

ʈʠʩ. 25. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʚ ʧʦ ʧʨʠʨʦʜʥʳʤ ʟʦʥʘʤ ʠ ʧʦʜʟʦʥʘʤ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ (ʂʘʨʪʘ ʠʟ 

http://biodat.ru/doc/lib/moiseev1.htm ʩ ʠʟʤʝʥʝʥʠʷʤʠ).  

http://biodat.ru/doc/lib/moiseev1.htm


ʉʨʝʜʠ ʦʟʨy ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʩʦʥʦʚ Cladocera ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʦʟ. ʇʣʝʱʝʝʚʦ (43 ʪʘʢʩʦʥʘ), ʥʘʠʤʝʥʴʰʝʝ ʚ ʦʟʝʨʝ ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ (13 

ʪʘʢʩʦʥʦʚ). ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʢʣʘʩʩʦʚ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʰʢʘʣʘ ʃʶʙʘʨʩʢʦʛʦ (ʈʦʟʝʥʙʝʨʛ, 2005). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʪʨʭy ʦʟʨyʘʭ ʠʤʝʶʪʩʷ 

ʘʙʩʦʣʶʪʥʳʝ ʜʦʤʠʥʘʥʪʳ: Bosmina (Eubosmina) cf. longispina ʚ ʦʟ. ɸʥʪʶʭ-ʃʘʤʙʠʥʘ 

(66%) ʠ ʦʟ. ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ (64.84%), Chydorus cf. sphaericus. ʚ ʦʟ. ɻʦʣʦʚʢʘ (65.19 

%) (ʊʘʙʣ. 5). ɺ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʧʦ ʧʣʦʱʘʜʠ ʠ ʛʣʫʙʦʢʠʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨyʘʭ 

(ʦʟ. ʇʣʝʱʝʝʚʦ, ʦʟ. ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ) ʦʪʤʝʯʘʝʪʩʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʧʝʣʘʛʠʯʝʩʢʠʭ 

ʬʦʨʤ, ʪʦʛʜʘ ʢʘʢ ʚ ʥʝʙʦʣʴʰʠʭ ʦʟʨyʘʭ ʠ ʤʝʥʝʝ ʛʣʫʙʦʢʠʭ ʚʩʪʨʝʯʘʝʪʩʷ ʢʘʢ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʧʝʣʘʛʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʣʠʪʦʨʘʣʴʥʳʭ ʬʦʨʤ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ʊʘʬʦʮʝʥʦʟ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 

ʭʠʜʦʨʫʩʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʙʳʯʥʝʡʰʠʭ (ʦʟ. ɼʘʙʘ-ʅʫʨ, ʦʟ. ʉʝʥʪ-ʂʣʝʨ ʠ ʕʣʢ) 

(ʎʠʪ. ʧʦ: ʉʤʠʨʥʦʚ, 2010). çʏʘʱʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʘʢʩʦʥʳ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ 

ʜʦʤʠʥʘʥʪʦʚ ʩʦʦʙʱʝʩʪʚʘ, ʩʤʝʥʷʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʜʨʫʛ ʜʨʫʛʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ 

ʵʚʦʣʶʮʠʠ ʦʟʝʨʘ, ʠʣʠ ʜʦʤʠʥʠʨʫʶʪ ʧʘʨʘʣʣʝʣʴʥʦè (ʀʙʨʘʛʠʤʦʚʘ, 2018). ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʚʳʷʚʣʝʥʥʦʛʦ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʦʟʨyʘ ʤʦʞʥʦ 

ʫʩʣʦʚʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ ʰʝʩʪʴ ʛʨʫʧʧ (ʊʘʙʣ. 6) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʜʦʤʠʥʠʨʦʚʘʥʠʷ/ ʩʫʙʜʦʤʠʥʠʨʦʚʘʥʠʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ Chydorus cf. sphaericus, 

B. (Eubosmina) cf. longispina, Alona affinis, Alonella nana. ɺʦ ʚʩʝʭ ʦʭʚʘʯʝʥʥʳʭ ʚ 

ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʛʠʦʥʘʭ ʚʳʷʚʣʝʥʳ ʦʟʨyʘ ʩ ʜʦʤʠʥʠʨʫʶʱʠʤ ʢʦʤʧʣʝʢʩʦʤ 

Bosmina (Eubosmina) cf. longispina, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʩʘʤʫʶ ʢʨʫʧʥʫʶ ʛʨʫʧʧʫ 

(ɻʨʫʧʧʘ I, ʊʘʙʣ. 6). 
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ʊʘʙʣ. 5. ɼʦʤʠʥʘʥʪʳ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy. 
 

ʅʘʟʚʘʥʠʝ ʦʟʝʨʘ ɸʙʩʦʣʶʪʥʳʡ 

ʜʦʤʠʥʘʥʪ  

ɼʦʤʠʥʘʥʪ ʉʫʙʜʦʤʠʥʘʥʪ ɺʪʦʨʦʩʪʝʧʝʥʥʳʡ ʚʠʜ 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʘʷ ʨʘʚʥʠʥʘ 

ʈʫʙʩʢʦʝ   Bosmina 

(Eubosmina) cf. 

longispina (18.8%), 

Chydorus cf. 

sphaericus (28.8%)  

Acroperus harpae (5.4 %), Alona 

affinis (12.17 %), A. 

quadrangularis (4.55 %), A. guttata 

/ Coronatella rectangula (7.76%) 

ʇʣʝʱʝʝʚʦ  B.(Eubosmina) 

cf. longispina 

(51.31%) 

 A. quadrangularis (4.42%), 

Chydorus cf. sphaericus (6%), A. 

affinis (6.71%), Daphnia longispina 

(8.75%) 

ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʘʷ ʧʨʦʚʠʥʮʠʷ 

ʄʘʣʦʝ 

ʐʠʙʨʦʟʝʨʦ 

 B.(Eubosmina) 

cf. longispina 

(43.8%) 

 A. affinis (5.06 %), A. 

quadrangularis (5.6 %), A. nana 

(5.7 %), Chydorus cf. sphaericus 

(11.68 %) 

ɻʘʭʢʦʟʝʨʦ  B. (Eubosmina) 

cf. longispina 

(48.5%) 

 A. quadrangularis (4.07 %), A. 

nana (4.7 %), Chydorus cf. 

sphaericus (4.8 %), Pleuroxus 

uncinatus (5.1 %) 

ʖʞʥʦʝ 

ʍʘʫʛʠʣʘʤʧʠ 

  A.affinis (20.49 %) B. (Eubosmina) longispina (14.08 

%), Chydorus cf. sphaericus (9.1 

%), Chydorus piger (6.8 %), A. 

harpae (6.74%), C. rectirostris 

(5.47 %), A. quadrangularis (5.21 

%), A. guttata/Coronatella 

rectangula (5.19 %). 

ɸʥʪʶʭ-

ʃʘʤʙʠʥʘ 

B.(Eubosmina) 

cf. longispina 

(66%) 

  A. affinis (4 %) 

ʄʝʜʚʝʜʝʚʩʢʦʝ   B.(Eubosmina) cf. 

longispina (22.67 %) 

A. nana (15.82 %) 

A. harpae (12.1 %), A. affinis (8.8 

%), Alonella excisa (8.33%), 

Camptocercus rectirostris (6.6 %), 

Chydorus cf. sphaericus (9.9 %), 

Eurycercus sp. (4.98 %) 

ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʘʷ ʪʫʥʜʨʘ 

ʂʠʣʦʤʝʪʨʦʚʦʝ  B.(Eubosmina) 

cf. longispina 

(52.83 %), 

Chydorus cf. 

sphaericus 

(52.63 %)  

 B. longirostris (9.22 %) 

ʂʦʪʦʚʦ   A. affinis (22.77 %), 

B.(Eubosmina) cf. 

longispina (19.9 %), 

Chydorus cf. 

sphaericus (24.93%)  

A. quadrangularis (8.5 %), 

B.longirostris (6 %), Eurycercus sp. 

(11.47 %) 

ɹʦʣʴʰʦʡ 

ʍʘʨʙʝʡ 

B.(Eubosmina) 

cf. longispina 

(64,84 %) 

 Chydorus cf. 

sphaericus (13.44%) 

A. affinis (6.68 %) 

ɻʦʣʦʚʢʘ Chydorus cf. 

sphaericus 

(65.19 %) 

 B.(Eubosmina) cf. 

longispina (18.83 %) 

A. affinis (5.58 %) 
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ʊʘʙʣ. 6. ɻʨʫʧʧʠʨʦʚʢʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy ʧʦ ʜʦʤʠʥʠʨʫʶʱʝʤʫ ʢʦʤʧʣʝʢʩʫ 

ɻʨʫʧʧʘ ɼʦʤʠʥʠʨʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʆʟyʨʘ ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʦʟʨy 

I  ɸʙʩʦʣʶʪʥʦʝ ʜʦʤʠʥʠʨʦʚʘʥʠʝ 

(50-100%)/ ʜʦʤʠʥʠʨʦʚʘʥʠʝ 

(22-50%)/ ʩʫʙʜʦʤʠʥʠʨʦʚʘʥʠʝ 

(6-22%) Bosmina (Eubosmina) 

cf. longispina  

ʦʟ. ɸʥʪʶʭ-ʃʘʤʙʠʥʘ, ʦʟ. 

ɻʘʭʢʦʟʝʨʦ, ʦʟ. ʄʘʣʦʝ 

ʐʠʙʨʦʟʝʨʦ, ʦʟ. ʇʣʝʱʝʝʚʦ, ʦʟ. 

ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ 

ʌʝʥʥʦʩʢʘʥʜʠʷ, 

ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʘʷ ʨʘʚʥʠʥʘ, 

ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʘʷ 

ʪʫʥʜʨʘ 

II  ɸʙʩʦʣʶʪʥʦʝ ʜʦʤʠʥʠʨʦʚʘʥʠʝ 

Chydorus cf. sphaericus 

ʦʟ. ɻʦʣʦʚʢʘ ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʘʷ 

ʪʫʥʜʨʘ 

III  ɼʦʤʠʥʠʨʦʚʘʥʠʝ/ 

ʩʫʙʜʦʤʠʥʠʨʦʚʘʥʠʝ Chydorus 

cf. sphaericus ʠ B. 

(Eubosmina) cf. longispina 

ʦʟ. ʂʠʣʦʤʝʪʨʦʚʦʝ, ʦʟ. ʈʫʙʩʢʦʝ  ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʘʷ 

ʪʫʥʜʨʘ, ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʘʷ ʨʘʚʥʠʥʘ  

IV  ʉʫʙʜʦʤʠʥʠʨʦʚʘʥʠʝ Chydorus 

cf. sphaericus, B. (Eubosmina) 

cf. longispina ʠ Alona affinis 

ʦʟ. ʂʦʪʦʚʦ ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʘʷ 

ʪʫʥʜʨʘ 

V ʉʫʙʜʦʤʠʥʠʨʦʚʘʥʠʝ B. 

(Eubosmina) cf. longispina, 

Alonella nana ʠ Acroperus 

harpae (ʥʘ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʘʭ) 

ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ ʌʝʥʥʦʩʢʘʥʜʠʷ 

VI  ʉʫʙʜʦʤʠʥʠʨʦʚʘʥʠʝ Alona 

affinis 

ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ ʌʝʥʥʦʩʢʘʥʜʠʷ 

 

ʀʟʤʝʥʝʥʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʦʤʠʥʠʨʫʶʱʠʭ ʪʘʢʩʦʥʦʚ Cladocera ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy ʚ ʧʦʟʜʥʝʤ ʥʝʦʧʣʝʡʩʪʦʮʝʥʝ-ʛʦʣʦʮʝʥʝ ʥʘʛʣʷʜʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 26. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʟʝʨ ʍʘʨʙʝʡʩʢʦʡ 

ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʨʦʪʢʠʤʠ ʢʦʣʦʥʢʘʤʠ, ʦʭʚʘʪʳʚʘʶʱʠʤʠ ʚʦʟʨʘʩʪ ʦʢʦʣʦ 150 

ʣʝʪ, ʜʘʥʥʳʝ ʧʦ ʦʟʨyʘʤ ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʦʡ ʪʫʥʜʨʳ ʥʝ ʚʢʣʶʯʝʥʳ ʚ ʦʙʱʠʡ ʘʥʘʣʠʟ.  

ɺ ʦʟyʨʘʭ ʌʝʥʥʦʩʢʘʥʜʠʠ ʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʟʨy 

ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʦʡ ʪʫʥʜʨʳ, ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʣʠʪʦʨʘʣʴʥʦʡ ʬʘʫʥʳ, ʘ 

ʠʤʝʥʥʦ Acroperus harpae, Alona affinis, Eurycercus spp. ɺ ʦʟʨyʘʭ ʌʝʥʥʦʩʢʘʥʜʠʠ 

ʦʪʤʝʯʘʝʪʩʷ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ Camptocercus rectirostris, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ 

ʧʦʪʝʧʣʝʥʠʝʤ, ʪʘʢ ʠ Alonella nana, ʪʠʧʠʯʥʦʛʦ ʜʣʷ ʦʟʨy ʌʠʥʣʷʥʜʠʠ ʠ ʜʘʞʝ 

ʠʛʨʘʶʱʝʛʦ ʨʦʣʴ ʜʦʤʠʥʘʥʪʘ ʚ ʥʠʭ (Nevalainen et al., 2013).  
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ʈʠʩ. 26. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʢʦʣʦʥʢʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʩʝʤʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy ʚ ʧʦʟʜʥʝʤ ʥʝʦʧʣʝʡʩʪʦʮʝʥʝ-ʛʦʣʦʮʝʥʝ. 

 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʦʟʝʨʘ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʠʥʜʝʢʩʳ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʐʝʥʥʦʥʘ ï ʋʠʚʝʨʘ (ʅ), ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʇʠʝʣʫ 

(ɽ) ʠ ʠʥʜʝʢʩ ʦʪʥʦʰʝʥʠʷ ʧʝʣʘʛʠʯʝʩʢʠʭ ʪʘʢʩʦʥʦʚ ʢ ʣʠʪʦʨʘʣʴʥʳʤ (ʊʘʙʣ. 7). 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʩʨʝʜʥʝʥʥʳʡ ʠʥʜʝʢʩ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʩʯʠʪʘʥ ʜʣʷ ʦʟ. 

ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ (3.11+0.06), ʯʫʪʴ ʥʠʞʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʜʣʷ ʦʟʝʨʘ 

ʄʝʜʚʝʜʝʚʩʢʦʝ (2.89+0.1). ʉʘʤʳʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘïʋʠʚʝʨʘ 

ʧʨʠʥʘʜʣʝʞʘʪ ʦʟ. ɻʘʭʢʦʟʝʨʦ (1.97+0.1), ʦʟ. ʂʠʣʦʤʝʪʨʦʚʦʝ (1.98+0.09) ʠ ʦʟ. ɸʥʪʶʭ-

ʃʘʤʙʠʥʘ (1.99+0.09). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʩʯʠʪʘʥʥʳʤ ʠʥʜʝʢʩʦʤ ʚʳʨʘʚʥʝʥʥʦʩʪʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʇʠʝʣʫ ʥʘʠʙʦʣʝʝ ʚʳʨʦʚʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʣʘʜʦʮʝʨʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ (0.81+0.01) ʠ ʦʟ. ʂʦʪʦʚʦ (0.79+0.02). 

ʅʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʫʩʪʘʥʦʚʣʝʥʳ ʜʣʷ ʦʟ. ɸʥʪʶʭ-ʃʘʤʙʠʥʘ (0.52+0.01) ʠ 

ʦʟ. ɻʘʭʢʦʟʝʨʦ (0.5+0.01), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʚʳʨʦʚʥʝʥʥʦʩʪʠ 
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ʩʦʦʙʱʝʩʪʚ Cladocera ʚ ʜʘʥʥʳʭ ʦʟʨyʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʦʣʴʢʦ ʦʟʨyʘ 

ʂʠʣʦʤʝʪʨʦʚʦʝ ʠ ɻʦʣʦʚʢʘ ʍʘʨʙʝʡʩʢʦʡ ʩʠʩʪʝʤʳ ʦʟʨy ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ɓï

ʤʝʟʦʩʘʧʨʦʙʥʳʭ ʦʟʨy, ʦʩʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʦʟʝʨʘ ʷʚʣʷʶʪʩʷ ʦʣʠʛʦʩʘʧʨʦʙʥʳʤʠ.  

 

ʊʘʙʣ.7. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ.  

 
ʆʟʝʨʦ ʀʥʜʝʢʩ 

ʐʝʥʥʦʥʘ-

ʋʠʚʝʨʘ (ʅ) 

ʀʥʜʝʢʩ  

ʇʠʝʣʫ 

(ɽ) 

ʀʥʜʝʢʩ 

ʧʝʣʘʛ/ʣʠʪ 

ʆʟ. ʈʫʙʩʢʦʝ 2.56+0.08 0.66+0.01 0.42 

ʆʟ. ɻʘʭʢʦʟʝʨʦ 1.97+0.1 0.50+0.01 1.08 

ʆʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ 2.6+0.1 0.65+0.01 4.8 

ʆʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ 2.89+0.1 0.73+0.03 0.33 

ʆʟ. ɸʥʪʶʭ-ʃʘʤʙʠʥʘ 1.99+0.09 0.52+0.01 2.35 

ʆʟ. ʂʦʪʦʚʦ 2.77+0.1 0.79+0.02 0.37 

ʆʟ. ʂʠʣʦʤʝʪʨʦʚʦʝ 1.98+0.09 0.59+0.01 0.68 

ʆʟ. ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ 2.28+0.1 0.74+0.03 3.6 

ʆʟ. ɻʦʣʦʚʢʘ 2.27+0.1 0.64+0.02 0.33 

ʆʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ 3.11+0.06 0.81+0.01 0.22 

ʆʟ. ʇʣʝʱʝʝʚʦ 2.33+0.05 0.62+0.01 2.29 

 

ʀʥʜʝʢʩʳ ʩʭʦʜʩʪʚʘ ɾʘʢʢʘʨʘ (ʊʘʙʣ. 8) ʠ ʏʝʢʘʥʦʚʩʢʦʛʦ-ʉʲʝʨʝʥʩʝʥʘ (ʊʘʙʣ. 9) 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʠʜʝʥʪʠʯʥʦʩʪʠ ʚʠʜʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʚ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʤyʦʚ. ʀʥʜʝʢʩ ʫʯʠʪʳʚʘʶʪ ʪʦʣʴʢʦ ʯʠʩʣʦ 

ʚʠʜʦʚ ʚ ʦʜʥʦʤ ʠʟ ʩʦʦʙʱʝʩʪʚ çʘè, ʯʠʩʣʦ ʚʠʜʦʚ ʠʟ ʩʦʦʙʱʝʩʪʚʘ çʚè ʠ ʯʠʩʣʦ ʚʠʜʦʚ 

çʩè, ʦʙʱʠʭ ʜʣʷ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʦʦʙʱʝʩʪʚ. ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʥyʥʦʤʫ ʘʥʘʣʠʟʫ, 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʜʝʢʩʦʚ ɾʘʢʢʘʨʘ ʠ ʏʝʢʘʥʦʚʩʢʦʛʦïʉʲyʨʝʥʩʝʥʘ 

ʫʩʪʘʥʦʚʣʝʥʳ ʜʣʷ ʦʟ. ɻʘʭʢʦʟʝʨʦ ï ʦʟ. ʈʫʙʩʢʦʝ (0.82 ʠ 0.9 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʦʟ. 

ɻʘʭʢʦʟʝʨʦ ï ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ (0.81; 0.9), ʦʟ. ɻʘʭʢʦʟʝʨʦ ï ʦʟ. ʇʣʝʱʝʝʚʦ (0.8; 

0.89), ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ ï ʦʟ. ʇʣʝʱʝʝʚʦ (0.8; 0.89), ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ ï ʦʟ. 

ʈʫʙʩʢʦʝ (0.76; 0.86). ʅʘʠʤʝʥʴʰʠʤ ʩʭʦʜʩʪʚʦʤ ʩʦ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʦʟʨyʘʤʠ 

ʦʙʣʘʜʘʶʪ ʦʟʝʨʘ ʍʘʨʙʝʡʩʢʦʡ ʩʠʩʪʝʤʳ.  
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ʊʘʙʣ. 8. ʀʥʜʝʢʩ ɾʘʢʢʘʨʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy.  
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ʦ
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ɻʘʭʢʦʟʝʨʦ  0.81 0.65 0.70 0.73 0.80 0.82 0.41 0.38 0.32 0.38 

ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ   0.71 0.67 0.66 0.80 0.76 0.46 0.42 0.35 0.42 

ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ    0.65 0.61 0.67 0.70 0.41 0.37 0.30 0.41 

ʄʝʜʚʝʜʝʚʩʢʦʝ     0.62 0.69 0.61 0.41 0.38 0.31 0.38 

ɸʥʪʶʭ-ʃʘʤʙʠʥʘ      0.61 0.60 0.29 0.43 0.29 0.43 

ʇʣʝʱʝʝʚʦ       0.73 0.37 0.34 0.28 0.37 

ʈʫʙʩʢʦʝ        0.34 0.29 0.26 0.31 

ʂʠʣʦʤʝʪʨʦʚʦʝ         0.55 0.50 0.36 

ʂʦʪʦʚʦ          0.67 0.65 

ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ           0.67 

ɻʦʣʦʚʢʘ  

 

 

ʊʘʙʣ. 9. ʀʥʜʝʢʩ ʏʝʢʘʥʦʚʩʢʦʛʦïʉʲyʨʝʥʩʝʥʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy. 
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ɻʘʭʢʦʟʝʨʦ  0.90 0.79 0.82 0.85 0.89 0.90 0.59 0.55 0.48 0.55 

ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ   0.83 0.81 0.79 0.89 0.86 0.63 0.59 0.52 0.59 

ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ    0.79 0.76 0.80 0.82 0.58 0.54 0.46 0.58 

ʄʝʜʚʝʜʝʚʩʢʦʝ     0.76 0.81 0.76 0.58 0.55 0.47 0.55 

ɸʥʪʶʭ-ʃʘʤʙʠʥʘ      0.76 0.75 0.45 0.60 0.45 0.60 

ʇʣʝʱʝʝʚʦ       0.85 0.54 0.51 0.44 0.54 

ʈʫʙʩʢʦʝ        0.51 0.44 0.41 0.48 

ʂʠʣʦʤʝʪʨʦʚʦʝ         0.71 0.67 0.53 

ʂʦʪʦʚʦ          0.80 0.79 

ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ           0.80 

ɻʦʣʦʚʢʘ            
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ɺ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 11 ʦʟʨy ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 51 ʪʘʢʩʦʥʘ (40 ʚʠʜʦʚ, 11 ʛʨʫʧʧ ʚʠʜʦʚ) 

Cladocera, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 35 ʨʦʜʘʤ ʠ 12 ʩʝʤʝʡʩʪʚʘʤ. ʉʨʝʜʠ ʦʟʨy ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʩʦʥʦʚ Cladocera ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʪʤʝʯʘʝʪʩʷ ʚ ʦʟ. ʇʣʝʱʝʝʚʦ 

(43 ʪʘʢʩʦʥʘ), ʥʘʠʤʝʥʴʰʝʝ ʚ ʦʟʝʨʝ ɹʦʣʴʰʦʡ ʍʘʨʙʝʡ (13 ʪʘʢʩʦʥʦʚ). ɺ ʨʦʣʠ 

ʘʙʩʦʣʶʪʥʳʭ ʜʦʤʠʥʘʥʪʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʜʚʘ ʪʘʢʩʦʥʘ ï Chydorus cf. sphaericus ʠ 

Bosmina (Eubosmina) cf. longispina. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʠʥʜʝʢʩ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʇʠʝʣʫ ʨʘʩʩʯʠʪʘʥ ʜʣʷ 

ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʟʦʥʝ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ, ʙʦʣʝʝ ʪʦʛʦ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ 

Cladocera ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ (ʩʝʚʝʨʥʘʷ ʪʘʡʛʘ (44 

ʪʘʢʩʦʥʘ), ʩʨʝʜʥʷʷ ʪʘʡʛʘ (47 ʪʘʢʩʦʥʦʚ), ʟʦʥʘ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ (49 ʪʘʢʩʦʥʦʚ)), 

ʥʘʠʤʝʥʴʰʝʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʪʫʥʜʨʳ (24 ʪʘʢʩʦʥʘ). 

 

4.3. ʆʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera, 

ʦʪʤʝʯʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʠ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʌʝʥʥʦʩʢʘʥʜʠʥʘʚʩʢʦʛʦ ʱʠʪʘ ʧʣʦʱʘʜʴʶ 1.7 ʤʣʥ. ʢʤ
2
 

ʚ ʯʝʪʚʝʨʪʠʯʥʦʤ ʧʝʨʠʦʜʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʚʝʨʛʘʣʘʩʴ ʤʦʱʥʳʤ ʧʦʢʨʦʚʥʳʤ 

ʦʣʝʜʝʥʝʥʠʷʤ ʠ ʷʚʣʷʣʘʩʴ ʮʝʥʪʨʦʤ ʝʚʨʦʧʝʡʩʢʦʛʦ ʤʘʪʝʨʠʢʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʩ 

ʪʦʣʱʠʥʦʡ ʣʴʜʘ 3,5ï4 ʢʤ. (ʏʫʚʘʨʜʠʥʩʢʠʡ, 2014). ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʌʝʥʥʦʩʢʘʥʜʠʥʘʚʩʢʦʛʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʱʠʪʘ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ 

24ï17 ʢʘʣ. ʣ.ʥ.: ʦʥʦ ʥʘʩʪʫʧʠʣʦ ʧʦʟʞʝ ʚ ɼʘʥʠʠ, ʨʘʥʴʰʝ ʚ ɻʝʨʤʘʥʠʠ ʠ ɿʘʧʘʜʥʦʡ 

ʇʦʣʴʰʝ, ʧʦʟʞʝ ʢ ʚʦʩʪʦʢʫ ʦʪ ʜʦʣʠʥʳ ʉʨʝʜʥʝʡ ɺʠʩʣʳ ʠ ʨʘʥʴʰʝ ʥʘ ʰʝʣʴʬʝ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ (Marks, 2015). ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 2ï3 ʢʘʣ. ʣ.ʥ. ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʤʘʢʩʠʤʫʤʘ (LGM) 

ʚ ʩʚʷʟʠ ʩ ʜʝʛʣʷʮʠʘʮʠʝʡ ʘʢʪʠʚʠʨʦʚʘʣʠʩʴ ʢʨʫʧʥʳʝ ʣʝʜʷʥʳʝ ʧʦʪʦʢʠ ʜʣʠʥʦʡ ʦʪ 100 ʜʦ 

300 ʢʤ (ʎʠʪ. ʧʦ: Kalm, 2012), ʩ ʢʦʥʮʘ ʘʣʣʝʨʸʜʘ ʜʝʛʣʷʮʠʘʮʠʷ ʧʨʠʦʙʨʝʣʘ 

ʥʝʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ (ʉʫʙʝʪʪʦ, 2009).  

ɺ ʧʦʟʜʥʝʤ ʜʨʠʘʩʝ ɹʝʣʦʤʦʨʩʢʠʡ ʚʦʜʦʤy ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʚ ʩʚʦʝʤ ʨʘʟʤʝʨʝ 

(ʉʫʙʝʪʪʦ, 2009). ʊʘʢ, ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʧʦʟʜʥʝʛʦ ʜʨʠʘʩʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 
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ʠʟʫʯʝʥʥʳʭ ʦʟyʨ ɹʝʣʦʨʫʩʩʠʠ ʦʪʤʝʯʘʝʪʩʷ ʪʨʘʥʩʛʨʝʩʩʠʷ (ʅʦʚʠʢ, 2010). ʆ 

ʧʦʚʳʰʝʥʥʦʤ ʫʨʦʚʥʝ ʦʟʨy ʚ ʧʝʨʠʦʜ ʧʦʟʜʥʝʛʦ ʜʨʠʘʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʫʙʬʦʩʩʠʣʴʥʦʛʦ ʢʣʘʜʦʮʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʦʟʨy ʩʝʚʝʨʥʦʡ ʠ 

ʚʦʩʪʦʯʥʦʡ ʇʦʣʴʰʠ ï ʦʟ. ʉʴʷʨʟʠʚʢ (Milecka et al., 2011), ʦʟ. ʃʶʢʠ (Zawiska et al., 

2015), ʦʟ. ɾʝʣʦʥʝʢ (Zawiska et al., 2016). ɺ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʟʨyʘʭ ʦʪʤʝʯʘʝʪʩʷ 

ʧʦʷʚʣʝʥʠʝ ʪʝʧʣʦʚʦʜʥʦʡ ʬʘʫʥʳ ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʝʣʘʛʠʯʝʩʢʠʭ ʚʠʜʦʚ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Bosmina. ɸʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʚ 

ʧʨʝʙʦʨʝʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʚ ʦʟʨyʘʭ ʉʝʚʝʨʥʦʡ (ʊʠʬʬʝʨ ɿʠ, ʦʟ. ɻʨʦʩʩʝʨ ɿʝʛʝʙʝʨʛʝʨ ɿʝ, 

ʦʟ. ʇʦʦʣʴʟʝ) ʠ ɿʘʧʘʜʥʦʡ ɻʝʨʤʘʥʠʠ (ʦʟ. ʄʝʝʨʬʝʣʴʜʝʨ ʄʘʘʨ), ʎʝʥʪʨʘʣʴʥʦʡ ʠ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʇʦʣʴʰʠ (ʦʟ. ɻʦʰʠʷʟ, ʦʟ. ɺʠʛʨʳ) (ʉʤʠʨʥʦʚ, 2010; SzeroczyŒska, 

2019), ʉʝʚʝʨʥʦʡ ʌʠʥʣʷʥʜʠʠ (Korhola, Rautio, 2001). ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʦʟ. 

ʀʣʴʤʝʥʴ (ʉɿ ʈʦʩʩʠʠ) ʠ ʦʟ. ɺʘʣʜʘʡʩʢʦʝ (ɺʘʣʜʘʡʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ) ʦʪʤʝʯʘʝʪʩʷ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ (ʉʫʙʝʪʪʦ, 2009).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʨʫʧʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ, ʩʣʫʯʠʚʰʝʡʩʷ ʥʘ 

ʨʫʙʝʞʝ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʠ ʛʦʣʦʮʝʥʘ ʦʢʦʣʦ 11000 ʢʘʣ. ʣ.ʥ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ, ʧʨʦʠʟʦʰʝʣ ʩʧʫʩʢ ʢʨʫʧʥʳʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʧʨʠʣʝʜʥʠʢʦʚʳʭ 

ʙʘʩʩʝʡʥʦʚ ʩ ʜʘʣʴʥʝʡʰʠʤ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʦʟʨy. ʈʝʛʨʝʩʩʠʷ ʩʪʘʣʘ ʩʠʥʭʨʦʥʥʳʤ 

ʩʦʙʳʪʠʝʤ ʜʣʷ ʨʷʜʘ ʨʝʛʠʦʥʦʚ, ʛʜʝ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʨʫʧʥʳʝ 

ʧʨʠʣʝʜʥʠʢʦʚʳʝ ʙʘʩʩʝʡʥʳ (ɺʦʩʪʦʯʥʦʝ ɿʘʦʥʝʞʴʝ, ʩʝʚʝʨʥʘʷ ʥʠʟʤʝʥʥʦʩʪʴ 

ʂʘʨʝʣʴʩʢʦʛʦ ʧʝʨʝʰʝʡʢʘ ʠ ʜʨ.) (ʎʠʪ. ʧʦ: ʉʫʙʝʪʪʦ, 2009). ʊʘʢ, ʩʦʛʣʘʩʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʘʚʪʦʨʘ, ʚ ʦʟʝʨʝ ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ ʚ ʧʝʨʠʦʜ ʦʢʦʣʦ 11 000 ʢʘʣ. ʣ.ʥ. 

ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ ʧʝʣʘʛʠʯʝʩʢʠʭ ʚʠʜʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʛʫʤʠʜʠʟʘʮʠʠ 

ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʝʣʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʚʦʜʦʩʙʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠ ʁʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʟʸʨʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʚʳʟʳʚʘʷ ʠʭ ʧʦʜʢʠʩʣʝʥʠʝ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʪʤʝʯʘʶʪʩʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʨy 

ʶʞʥʦʡ ʌʠʥʣʷʥʜʠʠ (ʎʠʪ. ʧʦ: ʉʫʙʝʪʪʦ, 2009).  

çʇʦ ʜʘʥʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʦ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ 12000ï9000 

ʢʘʣ. ʣ.ʥ. ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʤʦʛʣʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʢʦʥʩʝʨʚʠʨʦʚʘʪʴ 
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ʚʝʯʥʫʶ ʤʝʨʟʣʦʪʫ ʥʘ ʦʛʨʦʤʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʈʦʩʩʠʠ, ʥʘʣʠʯʠʝ 

ʢʦʪʦʨʦʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʢʘʟʳʚʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʘʪʤʦʩʬʝʨʥʫʶ ʮʠʨʢʫʣʷʮʠʶ ʠ 

ʧʝʨʝʥʦʩ ʪʝʧʣʘ, ʦʙʨʘʟʫʷ ʦʙʣʘʩʪʴ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʙʣʦʢʠʨʫʁ ʫɦ  ʁ ʟʘʧʘʜʥʳʡ 

ʧʝʨʝʥʦʩ ʪʧyʣʳʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩè (ʎʠʪ. ʧʦ: ʉʫʙʝʪʪʦ, 2009). ɹʦʣʝʝ ʪʦʛʦ, ʫʩʠʣʝʥʠʝ 

ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʧʨʦʠʩʭʦʜʠʣʦ, ʚʝʨʦʷʪʥʦ, ʙʣʘʛʦʜʘʨʷ ʜʝʡʩʪʚʠʶ 

ʩʠʣʴʥʳʭ ʚʦʩʪʦʯʥʳʭ ʚʝʪʨʦʚ, ʜʫʶʱʠʭ ʢ ʶʛʫ ʦʪ ʉʢʘʥʜʠʥʘʚʩʢʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʱʠʪʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʈʦʩʩʠʠ 

ʧʨʦʠʟʦʰʣʦ ʪʦʣʴʢʦ ʦʢʦʣʦ 10 000ï9 000 ʢʘʣ. ʣ.ʥ., ʢʦʛʜʘ ʉʢʘʥʜʠʥʘʚʩʢʠʡ ʣʝʜʥʠʢʦʚʳʡ 

ʱʠʪ ʦʢʦʥʯʘʪʝʣʴʥʦ ʨʘʟʨʫʰʠʣʩʷ. çʊʘʢ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʮʠʨʢʫʣʷʮʠʷ 

ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʈʦʩʩʠʠ ʙʳʣʘ ʩʠʣʴʥʝʝ ʧʦʜʚʝʨʞʝʥʘ ʚʣʠʷʥʠʶ 

ʉʢʘʥʜʠʥʘʚʩʢʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʱʠʪʘ ʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ɿʘʧʘʜʥʦʡ 

ɽʚʨʦʧʳè (ʎʠʪ. ʧʦ: ʉʫʙʝʪʪʦ, 2009). ʆ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʪʝʧʣʝʥʠʠ ʠ ʫʚʝʣʠʯʝʥʠʠ 

ʫʨʦʚʥʷ ʦʟʨy ʚ ʙʦʨʝʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʘʚʪʦʨʦʤ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʈʦʩʩʠʠ (ʦʟ. ʄʘʣʦʝ 

ʐʠʙʨʦʟʝʨʦ, ʦʟ. ɻʘʭʢʦʟʝʨʦ, ʦʟ. ɸʥʪʶʭ-ʃʘʤʙʠʥʘ) (Ibragimova et al., 2016, 2017 a, b). 

ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʝʣʘʛʠʯʝʩʢʠʭ ʚʠʜʦʚ Cladocera ʦʪʤʝʯʘʝʪʩʷ ʠ ʚ ʪʘʬʦʮʝʥʦʟʘʭ ʦʟʨy 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ (ʦʟ. ʕʫʩʪʫʵʡʪ ʋʦʪʝʨ, ʦʟ. ɹʣʝʣʭʵʤ-ʊʘʨʥ), ʚ ʦʟʨyʘʭ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʠ ʶʛʘ ʇʦʣʴʰʠ (ʦʟ. ɻʦʧʣʦ, ʦʟ. ɺʝʣʴʢʝ, ʦʟ. ʄʘʣʝ). ɺ ʘʪʣʘʥʪʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ 

ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ Bosmina ʚ ʦʟʨyʘʭ ʶʞʥʦʡ ʌʠʥʣʷʥʜʠʠ (ʦʟ. 

ʍʠʨʠʥʣʘʤʧʠ, ʦʟ. ʂʘʢʩʦʡʩʣʘʤʧʠ), ʶʞʥʦʡ ʐʚʝʮʠʠ (ʦʟ. ʌʣʘʨʢʝʥ) (ʎʠʪ. ʧʦ: 

ʉʤʠʨʥʦʚ, 2010), ʮʝʥʪʨʘ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ï ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ (ʦʟ. 

ɻʣʫʙʦʢʦʝ, ʦʟ. ɼʦʣʛʦʝ), ʀʚʘʥʦʚʩʢʘʷ ʦʙʣʘʩʪʴ (ʦʟ. ʈʫʙʩʢʦʝ) (ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019).  

ʉʦʛʣʘʩʥʦ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʝʢʦʥʩʪʨʫʢʮʠʷʤ, ʧʨʦʚʝʜʥyʥʳʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʘʨʭʠʚʦʚ ʢʘʢ ʚ ɽʚʨʦʧʝ, ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ 5700ï5500 ʢʘʣ. ʣ.ʥ. ʧʨʦʠʟʦʰʣʦ ʩʦʢʨʘʱʝʥʠʝ ʧʨʠʭʦʜʘ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ 

ʩʤʝʥʠʣʦʩʴ ʧʦʭʦʣʦʜʘʥʠʝʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʬʦʥʝ 

ʦʙʱʝʛʦ ʪʨʝʥʜʘ ʢ ʧʦʭʦʣʦʜʘʥʠʶ ʢʣʠʤʘʪʘ ʧʨʦʠʩʭʦʜʠʣʠ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʝ 

ʧʦʪʝʧʣʝʥʠʷ ʠ ʧʦʭʦʣʦʜʘʥʠʷ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʎʠʪ. ʧʦ: ʅʦʚʝʥʢʦ, 2016). ʊʘʢ, 

ʥʘʭʦʜʢʠ ʪʝʧʣʦʚʦʜʥʦʛʦ ʚʠʜʘ Camptocercus rectirostris ʚ ʦʟʨyʘʭ ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʦʡ 
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ʪʫʥʜʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (Flºssner, 2000) ʚ 

ʨʝʛʠʦʥʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ Camptocercus rectirostris ʚ 

ʧʦʩʣʝʜʥʝʝ ʩʪʦʣʝʪʠʝ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʌʠʥʣʷʥʜʠʠ ʠ ʥʘ ʇʦʣʷʨʥʦʤ ʋʨʘʣʝ 

ʦʙʲʷʩʥʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʵʬʬʝʢʪʘ çʧʦʣʷʨʥʦʛʦ ʜʥʷè ʚ ʦʟʨyʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʟʘ ʧʦʣʷʨʥʳʤ ʢʨʫʛʦʤ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʧʨʦʛʨʝʚʘʥʠʝʤ ʚʦʜ 

ʦʟʝʨʘ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ, ʥʦ ʪʧyʣʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʣʝʪʘ (ʎʠʪ. ʧʦ: SzeroczyŒska, 

2011). ʆʙ ʫʚʝʣʠʯʝʥʠʠ ʩʨʝʜʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʦʩʣʝʜʥʠʝ 150 ʣʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʘʣʝʦʠʩʩʣʝʜʦʚʘʥʠʷ (ʎʠʪ. ʧʦ: Korhola, Rautio, 2001). ʉ ʧʝʨʠʦʜʦʤ 

ʧʦʪʝʧʣʝʥʠʷ ʩʚʷʟʳʚʘʶʪ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʘʫʥʳ ʦʟʨy ʘʨʢʪʠʢʠ ʠ ʩʫʙʘʨʢʪʠʢʠ (Fiğoc et al., 2017; Smol et al., 

2005). 

ʇʦʭʦʣʦʜʘʥʠʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʧʦʩʪʫʧʣʝʥʠ ̫

ʦʩʘʜʢʦʚ (ʎʠʪ. ʧʦ: ʅʦʚʝʥʢʦ, 2016). ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚ ʧʝʨʠʦʜ 

ʧʦʩʣʝ 4000 ʢʘʣ. ʣ.ʥ. ʧʦʣʫʯʝʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʣʝʦʠʥʜʠʢʘʪʦʨʦʚ (ʢʣʘʜʦʮʝʨʳ, ʭʠʨʦʥʦʤʠʜʳ, ʜʠʘʪʦʤʦʚʳʝ) ʢʘʢ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ 

ɿʘʧʘʜʥʦʡ ɽʨʦʧʳ, ʪʘʢ ʠ ʜʣʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʊʘʢ, 

ʚʦʟʨʘʩʪʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʦʟʨy, 

ʨʘʟʚʠʪʠʝ ʧʝʣʘʛʠʯʝʩʢʦʡ ʬʘʫʥʳ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʦʣʴʰʠ (Zawiska et al., 

2013; SzeroczyŒska, 2019), ʅʦʨʚʝʛʠʠ (Zawiska et al., 2017; Jensen et al.,2019), 

ʌʠʥʣʷʥʜʠʠ (Nevalainen et al., 2008, 2019; Korhola, Rautio, 2001), ʈʦʩʩʠʠ (ʀʣʴʷʰʫʢ 

ʠ ʜʨ., 2007; Ibragimova et al., 2016; ɻʣʝʟʝʨ ʠ ʜʨ., 1974; Ibragimova et al., 2017 a, 

2017 b; ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019) ʠ ʜʨ. ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʥʝʟʘʧʥʦʝ 

ʧʦʷʚʣʝʥʠʝ ʧʣʘʥʢʪʦʥʥʳʭ ʚʠʜʦʚ Cladocera ʚ ʧʦʟʜʥʝʤ ʛʦʣʦʮʝʥʝ (ʦʢʦʣʦ 2800 ʢʘʣ. 

ʣ.ʥ.), ʚʝʨʦʷʪʥʦ, ʙʳʣʦ ʨʝʟʫʣʴʪʘʪʦʤ ʦʙʦʛʘʱʝʥʠʷ ʚʦʜʥʦʡ ʪʦʣʱʠ ʧʠʪʘʪʝʣʴʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʪʦ ʝʩʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ 

ʬʘʟʘʤ ʨʘʩʩʝʣʝʥʠʷ ʈʠʤʩʢʦʛʦ ʠ ʉʨʝʜʥʝʚʝʢʦʚʦʛʦ ʧʝʨʠʦʜʦʚ ʠ ʥʝ ʙʳʣʦ, ʢʘʢ ʤʦʞʥʦ 

ʙʳʣʦ ʙʳ ʧʨʝʜʧʦʣʦʞʠʪʴ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ, ʩʣʝʜʩʪʚʠʝʤ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ 

(SzeroczyŒska, 2019). ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ Bosmina longirostris ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤ 

ʧʨʠʤʝʨʦʤ ʵʚʪʨʦʬʠʢʘʮʠʠ (Korhola, Rautio, 2001). ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʚ 
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ʨʷʜʝ ʦʟʨy ʇʦʣʴʰʠ ï ʦʟ. ɾʝʣʦʥʝʢ (Zawiska et al., 2016), ʦʟ. ʇʰʝʜʥʠ ʉʪʘʚ (ʊʘʪʨʳ), 

ʦʟ. ɻʦʰʠʷʟ (SzeroczyŒska, 2019), ʦʟʝʨʘ ɺʠʛʝʨʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʇʦʣʴʰʠ 

(Zawiska et al., 2013), ʚ ʦʟʨyʘʭ ʌʠʥʣʷʥʜʠʠ (SzeroczyŒska, 2011), ɺʝʥʛʨʠʠ (Korponai 

et al., 2012), ɻʝʨʤʘʥʠʠ (Korhola, Rautio, 2001). ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ Bosmina 

longirostris ʦʪʤʝʯʘʝʪʩʷ ʠ ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʥʘʤʠ ʦʟʝʨʝ ʇʣʝʱʝʝʚʦ (ʗʨʦʩʣʘʚʩʢʘʷ 

ʦʙʣʘʩʪʴ). ʊʘʢʞʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟ. ʇʣʝʱʝʝʚʦ 

ʦʪʤʝʯʘʝʪʩʷ ʟʘʤʝʥʘ ʦʣʠʛʦʪʨʦʬʥʦʛʦ Eubosmina (Bosmina) cf. longispina ʥʘ 

ʤʝʟʦʪʨʦʬʥʫʶ ʬʦʨʤʫ ï Bosmina coregoni ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ 

Chydorus cf. sphaericus, ʘʩʩʦʮʠʠʨʫʝʤʦʛʦ ʚ ʧʦʟʜʥʝʤ ʛʦʣʦʮʝʥʝ ʩ ʵʚʪʨʦʬʠʢʘʮʠʝʡ, ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Ilyocryptus sp., ʦʙʠʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʢʠʩʣʦʨʦʜʘ. 

ɺʦʟʨʘʩʪʘʝʪ ʨʦʣʴ Chydorus cf. sphaericus, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʚʠʜʦʚ ʠʥʜʠʢʘʪʦʨʦʚ 

ʵʚʪʨʦʬʠʢʘʮʠʠ ï Daphnia cristata, Mesocyclops leucarti, Asplanchna priodonta, ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʟʦʦʧʣʘʥʢʪʦʥʝ ʦʟʨy ɿʘʦʥʝʞʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ (ʂʫʣʠʢʦʚʘ, 2005).   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠ,̫ ʦʪʤʝʯʝʥʥʳʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʠ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʩʨʝʜʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʫʢʘʟʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʫʚʣʘʞʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʝ 

ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʚʦʜʦʤyʦʚ.  

 

4.4. ɺʣʠʷʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

Cladocera ʚ ʦʟyʨʘʭ ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ 

ʀʟʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʟʨyʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʪʨʸʭ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ: ʌʝʥʥʦʩʢʘʥʜʠʷ (ʂʦʣʴʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʨʝʣʠʷ, ʂʘʨʝʣʴʩʢʠʡ ʧʝʨʝʰʝʝʢ), ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ 

ʨʘʚʥʠʥʳ (ʗʨʦʩʣʘʚʩʢʘʷ ʠ ʀʚʘʥʦʚʩʢʘʷ ʦʙʣʘʩʪʠ), ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʘʷ ʪʫʥʜʨʘ. ɺ ʩʚʷʟʠ 

ʩ ʪʝʤ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʨʝʛʠʦʥʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʢʘʢ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, ʪʘʢ ʠ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʯʝʪʚʝʨʪʠʯʥʦʝ ʦʣʝʜʝʥʝʥʠʝ ʠʤʝʣʦ 

ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢ, ʙʦʣʴʰʠʥʩʪʚʦ ʦʟʨy 

ʌʝʥʥʦʩʢʘʥʜʠʠ ʩʬʦʨʤʠʨʦʚʘʥʦ ʛʨʷʜʘʤʠ, ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʚ ʭʦʜʝ ʜʚʠʞʝʥʠʷ ʣʝʜʥʠʢʘ, 

ʠ ʟʘʣʠʪʳʤʠ ʝʛʦ ʪʘʣʳʤʠ ʚʦʜʘʤʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʦʡ ʪʫʥʜʨ,r 
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ʦʭʚʘʯʝʥʥʦʡ ʤʥʦʛʦʣʝʪʥʝʤʨyʟʣʳʤʠ ʧʦʨʦʜʘʤʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʧʨʦʮʝʩʩ ʧʨʦʪʘʠʚʘʪʠʷ ʢʨʠʦʣʠʪʦʟʦʥʳ ʩ ʦʩʚʦʙʦʞʜʝʥʠʝʤ ʪʘʣʳʭ ʚʦʜ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʚʦʜʦʤyʦʚ. ʀʩʩʣʝʜʫʝʤʳʝ ʦʟʝʨʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ 

ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʛʣʷʮʠʦʛʝʥʥʳʤʠ ʠ ʠʩʧʳʪʳʚʘʶʪ ʨʘʟʣʠʯʥʳʡ ʩʧʝʢʪʨ ʚʣʠʷʶʱʠʭ 

ʬʘʢʪʦʨʦʚ. ʅʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʠʭ ʚ ʢʦʥʢʨʝʪʥʳʭ ʦʟʨyʘʭ 

ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ: ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʘʙʩʦʣʶʪʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʢʣʠʤʘʪ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ, ʫʨʦʚʝʥʴ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʚ ʨʝʛʠʦʥʝ, ʥʘʣʠʯʠʝ ʪʝʯʝʥʠʡ ʚ ʦʟʝʨʝ ʠ ʪʨʝʙʫʝʤʳʭ 

ʙʠʦʪʦʧʦʚ, ʧʨʝʩʩʠʥʛ ʭʠʱʥʠʢʦʚ ʠ ʪ.ʜ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʨʠʦʜ çɻʦʣʦʮʝʥʦʚʦʛʦ 

ʦʧʪʠʤʫʤʘè (8900ï6000 ʢʘʣ. ʣ.ʥ.) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʜʦʚ 

ʚ ʢʦʣʦʥʢʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʊʘʢ, ʚʳʷʚʣʝʥʘ ʠʥʪʝʨʝʩʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʜʣʷ ʦʟʨy 

ʌʝʥʥʦʩʢʘʥʜʠʠ: ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 100ï

220 ʩʤ ʦʪ ʜʥʘ ʦʟʝʨʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʦʟʨyʘʭ ʠ ʩʠʥʭʨʦʥʥʦʩʪʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ, ʪʦʛʜʘ ʢʘʢ 

çʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʤʘʢʩʠʤʫʤʳè ʦʟ. ʇʣʝʱʝʝʚʦ ʠ ʦʟ. ʈʫʙʩʢʦʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʳʰʝ ʠ 

ʥʠʞʝ ʧʦ ʢʦʣʦʥʢʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʢʘʟʳʚʘʶʱʠʤ ʚʣʠʷʥʠʝ ʥʘ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʢʦʥʢʨʝʪʥʳʭ 

ʚʠʜʦʚ, ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʧʘʢʝʪʝ PAST ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ (Linear, multivariate - one independent, n 

dependent) ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʪʘʢʩʦʥʦʚ (ʙʦʣʝʝ 0,8%) ʚ ʧʷʪʠ ʦʟʨyʘʭ ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ (ʦʟ. ɸʥʪʶʭ-

ʃʘʤʙʠʥʘ, ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ, ʦʟ. ɻʘʭʢʦʟʝʨʦ, ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ, ʦʟ. 

ʄʝʜʚʝʜʝʚʩʢʦʝ) ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʢʠ ʚ ʩʣʦʷʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʀʩʩʣʝʜʫʝʤʳʝ 

ʦʟyʨʘ ʷʚʣʷʶʪʩʷ ʥʝʙʦʣʴʰʠʤʠ, ʩ ʧʣʦʱʘʜʴʶ 0,0002-0,59 ʢʤ
2
 ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʛʣʫʙʠʥʦʡ 2,5ï4 ʤ. ɿʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʝʥʥʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʪʘʢʩʦʥʦʚ 

(ʙʦʣʝʝ 0.8 %), ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨyʘʭ 

ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʘʬʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʘ ʚʟʚʝʰʝʥʥʳʭ ʩʨʝʜʥʠʭ ʥʘ ʜʘʥʥʳʭ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ï Species packing (Gaussian) 

(ter Braak and van Dam, 1989) ʚ ʧʨʦʛʨʘʤʤʝ PAST. ʊʘʢʞʝ ʨʘʩʩʯʠʪʘʥʘ ʩʪʝʧʝʥʴ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʣʷ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ 
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ʟʥʘʯʝʥʠʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʙʳʣ ʤʝʥʝʝ 0,05 (ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ) (ʈʠʩ. 27, ʊʘʙʣ. 

10).  

 

10 20 30 40 50 60 70 80 90

ʇʇʇ (%)

0.0

7.5

15.0

22.5

30.0

37.5

45.0

52.5

60.0

ʆ
ʪ
ʥ
ʦ
ʩ
ʠ
ʪ
ʝ
ʣɹ
ʥ
ʘ̫

 ʯ
ʠ
ʩ
ʣ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪɹ

 (
%

)
ʪ

Acroperus harpae

Alona affinis

Alona quadrangularis

Alona guttata/ Coronatella rectangula

Camptocercus rectirostris

Bosmina (Eubosmina)  longispina/ Bosmina coregonicf.
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ʈʠʩ. 27. ɿʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʝʥʥʦʩʪʠ ʪʘʢʩʦʥʦʚ Cladocera ʦʪ ʩʦʜʝʨʞʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨyʘʭ ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ 

 

ʊʘʙʣ. 10. ɿʘʚʠʩʠʤʦʩʪʴ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʪʘʢʩʦʥʦʚ Cladocera ʦʪ ʩʦʜʝʨʞʘʥʠʷ 

ʦʨʛʘʥʠʢʠ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʷʪʠ ʦʟyʨ ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ 

ʊʘʢʩʦʥ ʅʘʢʣʦʥ (Slope) ɿʥʘʯʠʤʦʩʪʴ (p) 

Alona affinis 0.2286+0.03 < 0.001 

Alona quadrangularis 0.0351+0.01 0.0114 

Bosmina (Eubosmina) cf. longispina -0.3811+0.08 < 0.001 

Camptocercus rectirostris 0.0851+0.01 < 0.001 

Chydorus cf. sphaericus -0.1491+0.05 0.0034 

Acroperus harpae 0.09081+0.03 0.0013 

Alona guttata/ Coronatella rectangula 0.0306+0.01 0.0005 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʷʪʠ ʦʟʝʨ ʂʦʣʴʩʢʦ-

ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ Alona affinis, Alona quadrangularis ʠ 

Camptocercus rectirostris ʫʚʝʣʠʯʠʚʘʶʪ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʪʦʛʜʘ ʢʘʢ Chydorus cf. sphaericus ʠ Bosmina 

(Eubosmina) cf. longispina ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠ ʥʠʟʢʦʤ ʝʛʦ ʩʦʜʝʨʞʘʥʠʠ. çC. 
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cf. sphaericus ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʢʘʢ ʚ ʵʚʪʨʦʬʥʳʭ, ʪʘʢ ʠ ʚ ʦʣʠʛʦʪʨʦʬʥʳʭ 

ʚʦʜʦʤyʘʭ, ʘ ʠʤʝʥʥʦ ʧʦʩʣʝʜʥʝʝ ʩʦʩʪʦʷʥʠʝ ʙʳʣʦ, ʚʠʜʠʤʦ, ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʘʥʥʠʭ 

ʵʪʘʧʦʚ ʟʘʧʦʣʥʝʥʠʷ ʚʦʜʦʤyʦʚ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʣʝʜʝʥʝʥʠʷ (ʀʙʨʘʛʠʤʦʚʘ, 2018). 

ʋʚʝʣʠʯʝʥʠʝ ʙʠʦʤʘʩʩʳ ʵʪʦʛʦ ʪʘʢʩʦʥʘ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʫʚʝʣʠʯʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʢʠ ʚ ʚʦʜʝ (Flºssner, 2000)è (ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ., 2019). 

ʄʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ Bosmina (Eubosmina) cf. longispina ʜʦʩʪʠʛʘʝʪ ʧʨʠ 37.77% 

ʩʦʜʝʨʞʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʢʦʣʦʛʠʠ 

ʭʦʣʦʜʥʦʚʦʜʥʦʛʦ ʦʣʠʛʦʪʨʦʬʥʦʛʦ ʪʘʢʩʦʥʘ Bosmina (Eubosmina) cf. longispina, 

ʨʘʟʚʠʪʠʝ ʧʨʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʜʧʦʯʪʝʥʠʷʤ Bosmina coregoni, ʦʙʠʪʘʶʱʝʛʦ ʚ 

ʤʝʟʦʪʨʦʬʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, Camptocercus 

rectirostris ʫʚʝʣʠʯʠʚʘʝʪ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʠ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʩʦʜʝʨʞʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ï 67.99%, ʪʦʛʜʘ ʢʘʢ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʦʨʛʘʥʠʢʠ ʫʩʧʝʰʥʝʝ ʚʩʝʛʦ ʠʟ Cladocera ʨʘʟʚʠʚʘʝʪʩʷ 

Chydorus cf. sphaericus (36.18%).  

 

4.5. ʕʢʦʣʦʛʦ-ʬʘʫʥʠʩʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʤʠʥʘʥʪʦʚ ʠ ʨʝʜʢʠʭ 

ʚʠʜʦʚ Cladocera ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy 

çCladocera ʟʘʥʠʤʘʶʪ ʨʘʟʣʠʯʥʳʝ ʫʯʘʩʪʢʠ ʚ ʦʟʨyʘʭ: ʚ ʧʝʣʘʛʠʘʣʠ (Daphnia, 

Bosmina, Simocephalus), ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ï ʩʨʝʜʠ 

ʢʘʤʥʝʡ ʠ ʧʝʩʢʘ (Alona, Chydorus), ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (Graptoleberis, Eurycercus, 

Camptocercus) (Fryer, 1968), ʚ ʤʷʛʢʦʤ ʠʣʝ (Chydorus) (Korhola, 2001). ɻʨʫʧʧʳ 

Bosminidae ʠ Chydoridae ʤʦʛʫʪ ʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʘʢʪʦʨʘʭ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ 

ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʪʠʭ ʫʯʘʩʪʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʦʨʬʦʤʝʪʨʠʷ ʦʟʝʨʘ 

(ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʦʪʢʨʳʪʦʡ ʠ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʷʤʠ ʚʦʜʳ), ʧʨʦʪʷʞʥyʥʦʩʪʴ ʠ 

ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʚʦʜʦʨʦʩʣʷʤʠ, ʠ ʩʪʝʧʝʥʴ ʦʩʫʰʝʥʠʷ (Rautio, 2001)è 

(ʀʙʨʘʛʠʤʦʚʘ, 2018). ʆʩʪʘʪʢʠ ʥʝʢʦʪʦʨʳʭ ʪʘʢʩʦʥʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 3. 

ɼʦʤʠʥʘʥʪʘʤʠ ʚ ʪʘʬʦʮʝʥʦʟʘʭ Cladocera ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy ʚʳʩʪʫʧʘʶʪ 

Bosmina (Eubosmina) cf. longispina, Chydorus cf. sphaericus. ʉʫʙʜʦʤʠʥʘʥʪʘʤʠ 
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ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʷʚʣʷʶʪʩʷ Alona affinis, Alonella nana ʠ Aroperus harpae. 

Bosmina (Eubosmina) cf. longispina ï ʪʠʧʠʯʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʦʪʢʨʳʪʦʡ 

ʧʝʣʘʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʚʦʜʦʤyʦʚ, ʥʘʩʝʣʷʶʱʠʡ ʤʝʣʢʠʝ ʠ ʢʨʫʧʥʳʝ ʚʦʜʦʤyʳ ʩʝʚʝʨʥʳʭ 

ʠ ʩʨʝʜʥʠʭ ʰʠʨʦʪ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʦʧʪʠʤʫʤ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 4-12ÜC, ʯʪʦ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʦʣʠʛʦʪʨʦʬʥʳʭ ʠ ʫʤʝʨʝʥʥʦ-ʵʚʪʨʦʬʥʳʭ ʚʦʜʦʤyʦʚ (Flºssner, 2000). 

B. (Eubosmina) sp. ʚ ʤʘʩʩʦʚʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʩ ʨʘʥʥʝʡ ʚʝʩʥʳ ʜʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʳ ʦʩʝʥʠ, ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʣʘʥʢʪʦʥʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ. ɺ ʦʟʨyʘʭ 

ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʠʶʥʝ. ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʩʝʚʝʨʥʦʤ 

ʧʦʣʫʰʘʨʠʠ, ʯʘʩʪʦ ʚʳʩʪʫʧʘʝʪ ʜʦʤʠʥʘʥʪʦʤ ʢʣʘʜʦʮʝʨʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʩʯʠʪʘʝʪʩʷ 

ʦʣʠʛʦʪʨʦʬʥʳʤ ʚʠʜʦʤ (ʉʤʠʨʥʦʚ, 1971, 2010). ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy ʧʦ ʜʦʤʠʥʠʨʫʶʱʝʤʫ ʢʦʤʧʣʝʢʩʫ (ʊʘʙʣ. 6), ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʟʨy 

ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʜʦʤʠʥʠʨʦʚʘʥʠʷ Bosmina (Eubosmina) cf. longispina. 

ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʙʦʩʤʠʥ ʦʪʤʝʯʘʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ, ʦʥʦ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʚ ʦʟ. ʆʥʝʞʩʢʦʝ, ʂʠʥʝʨʝʪ (ʀʟʨʘʠʣʴ), ʈʦʜʞʝʨʩ-ʃʝʡʢ, ʚ ʥʝʢʦʪʦʨʳʭ 

ʦʟʸʨʘʭ ʂʚʠʥʩʣʝʥʜʘ ʠ ɺʠʢʪʦʨʠʠ (ɸʚʩʪʨʘʣʠʷ), ʦʟʨyʘʭ ʌʠʥʣʷʥʜʠʠ (ʎʠʪ. ʧʦ: 

ʉʤʠʨʥʦʚ, 2010). ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʦʩʪʘʪʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ 

ʛʦʣʦʚʥʦʡ ʧʦʨʳ (SzeroczyŒska K, Sarmaja-Korjonen, 2007). 

çChydorus cf. sphaericus ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʘʜʘʧʪʘʮʠʷʤʠ ʢ ʣʠʪʦʨʘʣʴʥʦʤʫ ʦʙʨʘʟʫ 

ʞʠʟʥʠ, ʧʨʠ ʵʪʦʤ ʦʥ ʞʝ ʚ ʤʘʩʩʝ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʚ ʧʣʘʥʢʪʦʥʝ ʧʨʠ ʥʘʣʠʯʠʠ 

ʚʟʚʝʰʝʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʠʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʯʘʩʪʠʮ (Fryer, 1968). ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ C. cf. sphaericus ï ʵʪʦ ʛʨʫʧʧʘ ʙʣʠʟʢʠʭ ʚʠʜʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ 

ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (Belyaeva, Taylor, 2009). 

ɼʘʞʝ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ ʠʤʝʝʪʩʷ ʜʚʘ ʚʠʜʘ ʩ ʨʘʟʣʠʯʥʦʡ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʠʩʪʦʨʠʝʡ (Kotov et al., 2016). ɺ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʣʠʩʴ ʛʦʣʦʚʥʳʝ 

ʱʠʪʳ ʩʘʤʮʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʪʫʧʦʡ, ʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʟʢʠʡ ʨʦʩʪʨʫʤ 

(ʈʠʩ. 22, ʛ), ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ C. sphaericus s.str. (Belyaeva, Taylor, 2009). ʆʜʥʘʢʦ 

ʤʳ ʥʝ ʤʦʞʝʤ ʠʩʢʣʶʯʠʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʜʨʫʛʦʛʦ ʚʠʜʘ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ ʚ ʢʘʢʠʝ-ʣʠʙʦ 

ʧʝʨʠʦʜʳ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʩʦʦʙʱʝʩʪʚʘ. ʅʘʭʦʜʢʠ ʩʘʤʮʦʚ ʭʠʜʦʨʠʜ ʦʩʦʙʝʥʥʦ ʮʝʥʥʳ 

ʜʣʷ ʪʦʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʘʢʩʦʥʦʚ (Belyaeva, Taylor, 2009). ʇʨʠ ʵʪʦʤ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ C. cf. sphaericus ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʢʘʢ ʚ ʵʚʪʨʦʬʥʳʭ, ʪʘʢ ʠ ʚ 
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ʦʣʠʛʦʪʨʦʬʥʳʭ ʚʦʜʦʤyʘʭ, ʘ ʠʤʝʥʥʦ ʧʦʩʣʝʜʥʝʝ ʩʦʩʪʦʷʥʠʝ ʙʳʣʦ ʚʠʜʠʤʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʨʘʥʥʠʭ ʵʪʘʧʦʚ ʟʘʧʦʣʥʝʥʠʷ ʚʦʜʦʤyʦʚ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʣʝʜʝʥʝʥʠʷ (Flºssner, 

2000). ɸʥʘʣʠʟ ʇʇʇ ʦʟʨy ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʷʚʣʷʝʪʩʷ ʦʯʝʨʝʜʥʳʤ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʠʦʥʝʨʥʦʩʪʠ ʚʠʜʘ (ʈʠʩ. 27). ʋʚʝʣʠʯʝʥʠʝ ʙʠʦʤʘʩʩʳ ʵʪʦʛʦ ʪʘʢʩʦʥʘ 

ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʢʠ ʚ ʚʦʜʝ (Flºssner, 

2000), ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ ʚ ʦʟʸʨʘʭ ʍʘʨʙʝʡʩʢʦʡ ʩʠʩʪʝʤʳ. 

Alona affinis ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʩʫʙʜʦʤʠʥʘʥʪʘ ʢʣʘʜʦʮʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʦʟ. 

ʂʦʪʦʚʦ ʠ ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, A. affinis ʠ A. quadrangularis 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʙʝʥʪʦʩʥʳʡ ʧʨʠʜʦʥʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʧʨʠʯʝʤ ʦʙʠʪʘʶʪ ʢʘʢ ʥʘ 

ʤʠʥʝʨʘʣʴʥʳʭ, ʪʘʢ ʠ ʥʘ ʦʨʛʘʥʦʛʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ (Flºssner, 2000). ɺ ʮʝʣʦʤ ʵʪʠ 

ʚʠʜʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʚʦʜʦʤyʳ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʥʘʩʳʱʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ 

(Nevalainen, Luoto, 2012). A. quadrangularis ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʘ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ 

ʣʠʪʦʨʘʣʴʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʘʭ ʨʘʟʥʦʛʦ ʪʠʧʘ, ʥʝʨʝʜʢʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʚʦ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʤyʘʭ (ʉʤʠʨʥʦʚ, 

2010). ʊʘʢʩʦʥ ʥʝ ʧʨʠʚʷʟʘʥ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʩʫʙʩʪʨʘʪʫ, ʥʦ ʞʠʚʝʪ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʥʘ ʢʘʤʥʷʭ ʠʣʠ ʜʝʪʨʠʪʝ ʚ ʚʦʜʘʭ, ʙʦʛʘʪʳʭ ʦʨʛʘʥʠʢʦʡ, ʘ 

ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʟʥʘʯʠʤʦʩʪʠ ʚ ʪʘʢʩʦʮʝʥʦʟʝ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʵʚʪʨʦʬʠʢʘʮʠʶ 

ʚʦʜʦʤyʘ (Van Damme, Dumont, 2008; ʀʙʨʘʛʠʤʦʚʘ, 2018). A. quadrangularis 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʠʣʳ ʠ ʤʷʛʢʠʝ ʭʣʦʧʴʝʦʙʨʘʟʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʫʙʩʪʨʘʪʳ, ʪʦʛʜʘ ʢʘʢ A. 

affinis ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʣʠʪʦʨʘʣʴʥʳʭ ʩʫʙʩʪʨʘʪʘʭ (Van Damme, Dumont, 

2008; ʉʤʠʨʥʦʚ, 2010). A. quadrangularis ʧʨʦʷʚʣʷʝʪ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʟʘʢʠʩʣʝʥʠʶ 

(pH 5), ʭʦʪʴ ʠ ʧʨʝʜʧʦʯʠʪʘʝʪ ʥʝʡʪʨʘʣʴʥʫʶ ʩʨʝʜʫ (Van Damme, 2008), ʪʦʛʜʘ ʢʘʢ A. 

affinis ʥʝ ʧʨʦʷʚʣʷʝʪ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ pH (Flºssner, 2000). ʆʙʘ ʚʠʜʘ ʯʘʩʪʦ ʚ ʤʘʩʩʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʦʙʨʘʟʮʘʭ ʩʝʚʝʨʥʳʭ ʦʟʨy ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʠ ʨʘʥʥʝʛʦ 

ʛʦʣʦʮʝʥʘ, ʦʥʠ ʥʘʩʝʣʷʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʩʝʚʝʨʥʳʝ ʚʦʜʦʤyʳ (Korhola, 1999; Hofmann 

1986; Nevalainen, Luoto, 2012). ʆʜʥʘʢʦ A. affinis ʤʦʞʝʪ ʙʳʪʴ ʜʦʤʠʥʘʥʪʦʤ 

ʢʣʘʜʦʮʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʘ A. quadrangularis ʥʠʢʦʛʜʘ ʥʝ ʦʪʤʝʯʘʝʪʩʷ ʚ ʩʦʩʪʘʚʝ 

ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ (ʉʤʠʨʥʦʚ, 2010). ʊʘʢ, Alona affinis ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ 

ʩʫʙʜʦʤʠʥʘʥʪʘ ʚ ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ ʠ ʦʟ. ʂʦʪʦʚʦ (ʊʘʙʣ. 5). ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ 

ʇʇʇ, ʚʠʜ ʫʚʝʣʠʯʠʚʘʝʪ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʡ 
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ʩʦʩʪʘʚʣʷʶʱʝʡ (ʈʠʩ. 27). ʀʥʪʝʨʝʩʥʦ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʯʪʦ ʚ ʭʦʜʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʘʙʝʨʨʘʮʠʠ ʛʦʣʦʚʥʳʭ ʱʠʪʦʚ Alona 

affinis (ʈʠʩ. 22, ʟ)è (ʀʙʨʘʛʠʤʦʚʘ, 2018). 

Alonella nana ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʙʦʨʝʘʣʴʥʳʭ ʦʟʨy (Korhola, 1999; Nevalainen et 

al., 2013), ʠ ʜʘʞʝ ʙʳʣʘ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ ʢʘʢ ʩʫʙʘʨʢʪʠʯʝʩʢʠʡ ʪʘʢʩʦʥ (Harmsworth 

1968). ʆʜʥʘʢʦ ʵʪʦʪ ʚʠʜ ʪʘʢʞʝ ʩʠʣʴʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʠʤʝʝʪ 

ʚʳʨʘʞʝʥʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʢ ʜʠʩʪʨʦʬʥʳʤ ʦʟʨyʘʤ ʩʦ ʩʬʘʛʥʦʚʳʤʠ 

ʤʭʘʤʠ (Fryer 1968; Nevalainen et al. 2013). ɼʠʘʧʘʟʦʥ ʨʅ Alonella nana ʩʦʩʪʘʚʣʷʝʪ 

4-9 (Mªemets, 1961). ɺʠʜ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʢʠʩʣʳʭ ʚʦʜ ʚ ʌʠʥʣʷʥʜʠʠ, ʦʜʥʘʢʦ ʚ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, ʥʘʧʨʦʪʠʚ, ʦʪʤʝʯʘʣʠ, ʯʪʦ ʧʨʠ ʟʘʢʠʩʣʝʥʠʠ ʦʟʨy ʝy ʟʥʘʯʝʥʠʝ 

ʩʥʠʞʘʝʪʩʷ (ʎʠʪ. ʧʦ: ʉʤʠʨʥʦʚ, 2010). ʈʘʥʝʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʪʘʬʦʮʝʥʦʟ 

ʢʣʘʜʦʮʝʨ ʚ ʦʪʣʦʞʝʥʠʷʭ ʦʟʨy ʌʠʥʣʷʥʜʠʠ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʙʦʣʝʝ ʶʞʥʳʭ ʦʟʨy, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʚʳʰʝʥʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ Alonella nana. 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʝʙʦʨʝʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʚʠʜ ʜʦʩʪʠʛʘʝʪ 30% ʚ ʦʟ. 

ʈʝʛʝʥʤʦʦʩ (ɻʝʨʤʘʥʠʷ), ʤʥʦʛʦʯʠʩʣʝʥʝʥ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʮʝʥʦʟʘ ʚ ʦʟ. 

ʋʠʤʧʠ, ʦʟ. ʄʠʥʝʨʘʣ, ʦʟ. ʍʦʣʣ (ʉʐɸ), ʦʟ. ɹʣʝʣʭʵʤ-ʊʘʨʥ (ɻʝʨʤʘʥʠʷ), ʦʟ. ʄʦʥʪʝʨʦʟʠ 

(ʀʪʘʣʠʷ), ʦʟ. ʇʦʦʣʴʟʝ (ʇʦʣʴʰʘ). ʊʘʢʞʝ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʠ 

ʦʩʪʘʪʢʦʚ ʚʠʜʘ Alonella nana ʚ ʜʠʩʪʨʦʬʥʳʭ ʦʟʨyʘʭ ɺʠʛʝʨʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʘʨʢʘ ʇʦʣʴʰʠ (Zawiska et al., 2013). ʆʜʥʘʢʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ ʫʧʦʤʠʥʘʥʠʡ ʦ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʠ ʚʠʜʘ ʚ ʦʟʨyʘʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʈʦʩʩʠʠ. ʊʘʢ, ʚ ʦʟʨyʘʭ ʂʦʣʴʩʢʦ-

ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ Alonella nana ʜʦʩʪʠʛʘʝʪ 50 % (ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ) ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʦʩʪʘʪʢʦʚ Cladocera ʚ ʪʘʬʦʮʝʥʦʟʝ ʥʘ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʘʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʟʨy, 

ʪʦʛʜʘ ʢʘʢ ʚ ʦʟʨyʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʚʠʜ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 1,5% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʘʪʢʦʚ, ʷʚʣʷʝʪʩʷ ʤʘʣʦʟʥʘʯʠʤʳʤ. 

ɺʦʟʤʦʞʥʦ, ʵʪʦ ʷʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ 

ʦʪʣʠʯʘʝʪʩʷ ʢʠʩʣʳʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʚʳʱʝʣʦʯʝʥʥʳʤʠ ʧʦʯʚʘʤʠ, 

ʦʙʠʣʠʝʤ ʙʦʣʦʪ ʠ ʪʦʨʬʷʥʠʢʦʚ (ʂʘʣʝʩʥʠʢ, 1968).  

Acroperus harpae ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʥy ʚ ɻʦʣʘʨʢʪʠʢʝ, ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʪʨʦʧʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ, ʚ ʈʦʩʩʠʠ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ (ʂʦʪʦʚ ʠ ʜʨ., 2010). 

ʆʙʠʪʘʝʪ ʚ ʣʠʪʦʨʘʣʠ, ʚ ʥʝʛʣʫʙʦʢʠʭ ʨʝʯʥʳʭ ʟʘʪʦʥʘʭ ʠ ʧʦʡʤʘʭ ʨʝʢ, ʙʦʣʦʪʘʭ, ʯʘʩʪʦ 



121 

ʩʨʝʜʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʗʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʩʯʠʪʘʝʪʩʷ 

çʘʨʢʪʠʯʝʩʢʠʤè ʚʠʜʦʤ ʚʚʠʜʫ ʯʘʩʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʦʟʨyʘʭ ɸʨʢʪʠʢʠ (Harmsworth, 

1968; Flºssner, 2000). A. harpae ʥʝ ʪʦʣʝʨʘʥʪʝʥ ʢ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʠ 

ʵʚʪʨʦʬʠʢʘʮʠʠ (Bğňdzki, Rybak, 2016). çɺ ʠʪʘʣʴʷʥʩʢʠʭ ʠ ʰʚʝʡʮʘʨʩʢʠʭ ʘʣʴʧʠʡʩʢʠʭ 

ʦʟyʨʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʝʥʥʦʩʪʠ A. harpae ʦʪ pH ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠʦʥʦʚ ʢʘʣʠʷ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʘ ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʦʟʝʨʘ ʠ/ʠʣʠ 

ʨʘʟʚʠʪʠʝʤ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (Nevalainen et al. 2011; ʀʙʨʘʛʠʤʦʚʘ, 2018). 

ʀʥʜʠʢʘʪʦʨʥʘʷ ʨʦʣʴ Acroperus ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ. ʊʘʢ, A. harpae ʭʦʪʴ ʠ ʷʚʣʷʝʪʩʷ 

ʬʠʪʦʬʠʣʴʥʳʤ ʚʠʜʦʤ (Fryer 1968), ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝ 

ʚʩʝʛʜʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʦʱʥʦʤ ʨʘʟʚʠʪʠʠ ʟʦʥʳ ʤʘʢʨʦʬʠʪʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʦʟʝʨʝ 

ʆʙʝʨʝʨ-ʃʘʥʜʰʠʮʟʝ ʙʳʣʦ ʦʪʤʝʯʝʥ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʪʘʢʩʦʥʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʠ ʧʨʠ ʥʘʣʠʯʠʠ 

ʤʝʣʢʦʛʨʘʚʠʡʥʦʛʦ ʧʦʙʝʨʝʞʴʷ (Nevalainen et al., 2011). ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨyʘʭ 

ʪʘʢʩʦʥ ʚʳʷʚʣʝʥ ʧʦʚʩʝʤʝʩʪʥʦè (ʀʙʨʘʛʠʤʦʚʘ, 2018). 

ɺ ʨʦʣʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʚʠʜʦʚ ʚʳʩʪʫʧʘʶʪ Acroperus harpae, Alona affinis, 

Alona quadrangularis, Alona guttata / Coronatella rectangula, Bosmina longirostris, 

Daphnia longispina (ʦʟ. ʇʣʝʱʝʝʚʦ), Eurycercus sp., Alonella excisa, Camptocercus 

rectirostris (ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ), Pleuroxus uncinatus (ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ), Chydorus 

piger (ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ). ʉʨʝʜʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʚʠʜʦʚ ʚʦ ʚʩʝʭ ʦʟyʨʘʭ 

ʚʩʪʨʝʯʘʣʠʩʴ Acroperus harpae, Alona quadrangularis, Alona guttata / Coronatella 

rectangula, Bosmina longirostris, Eurycercus sp. 

Alona guttata / Coronatella rectangula ï ʚʠʜ,r ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʨʝʚʠʟʠʠ. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ɽʚʨʦʧʝ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʜʦʤyʘʭ ʦʪ 

ʢʨʫʧʥʳʭ ʦʟʨy ʜʦ ʩʪʘʨʠʮ ʨʝʢ, ʧʨʫʜʦʚ, ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʤyʦʚ, ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʙʦʣʦʪ ʠ 

ʜʨ. ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʵʚʪʨʦʬʥʳʭ ʚʦʜʦʤyʘʭ, ʨʝʜʢʦ ʚ ʦʣʠʛʦʪʨʦʬʥʳʭ (Alonso, 

1996; Hudec, 2010; Flºssner, 2000). ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨyʘʭ ʪʘʢʩʦʥ ʚʳʷʚʣʝʥ 

ʧʦʚʩʝʤʝʩʪʥʦ, ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʟʨy ʙʝʟ ʨʝʟʢʠʭ 

ʢʦʣʝʙʘʥʠʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʟ. ʈʫʙʩʢʦʝ, ʛʜʝ ʧʦʩʣʝ 7500 ʢʘʣ. ʣ.ʥ. ʧʨʦʠʩʭʦʜʠʪ 

ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʪʘʢʩʦʥʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʨʦʣʴ ʩʫʙʜʦʤʠʥʘʥʪʘ ʩ 11000 

ʢʘʣ. ʣ.ʥ. 
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Bosmina longirostris, Muller, 1785ï ʵʪʦ ʦʙʳʯʥʳʡ ʚʠʜ, ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʦʜʦʤyʘʭ, ʯʘʩʪʦ ʜʦʤʠʥʠʨʫʶʱʠʡ ʚ ʧʣʘʥʢʪʦʥʝ ʥʝʙʦʣʴʰʠʭ 

ʧʦʩʪʦʷʥʥʳʭ ʚʦʜʦʤyʦʚ ʠ ʧʨʠʙʨʝʞʥʦʤ ʧʣʘʥʢʪʦʥʝ ʙʦʣʴʰʠʭ ʚʦʜʦʤyʦʚ (ʂʦʪʦʚ ʠ ʜʨ., 

2010). ʀʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʜʠʚʝʨʛʠʨʫʶʱʠʭ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ B. longirostris ï ʚ ʧʝʣʘʛʠʘʣʠ ï ʩ ʜʣʠʥʥʳʤʠ 

ʧʨʠʜʘʪʢʘʤʠ, ʘ ʚ ʣʠʪʦʨʘʣʠ ï ʩ ʢʦʨʦʪʢʠʤʠ (ʎʠʪ. ʧʦ: ʉʤʠʨʥʦʚ, 2010). ʅʝʢʦʪʦʨʳʝ 

ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʠʣʠʷ ʪʘʢʩʦʥʘ ʩ ʵʚʪʨʦʬʠʢʘʮʠʝʡ (ʎʠʪ. ʧʦ: 

ʉʤʠʨʥʦʚ, 2010). ʉʠʩʪʝʤʘʪʠʢʘ ʨʦʜʘ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʢʨʘʡʥʝ ʥʝʷʩʥʦʡ ʚʚʠʜʫ 

ʦʛʨʦʤʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʩʦʟʜʘʶʱʝʡ ʪʨʫʜʥʦʩʪʠ ʜʣʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ (Kotov et al., 2009; ʉʤʠʨʥʦʚ, 2010). ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨyʘʭ 

Bosmina longirostris ʦʪʤʝʯʘʣʘʩʴ ʧʦʚʩʝʤʝʩʪʥʦ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʨʘʩʧʦʣʦʞʝʥʠʶ ʛʦʣʦʚʥʦʡ ʧʦʨʳ (SzeroczyŒska K, Sarmaja-Korjonen, 2007). 

Eurycercus spp. ʥʘʩʝʣʷʶʪ ʟʘʨʦʩʣʝʚʫʶ ʟʦʥʫ ʤʥʦʛʠʭ ʚʦʜʦʤyʦʚ ɽʚʨʘʟʠʠ ʠ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ɸʬʨʠʢʝ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʝ. ʇʠʪʘʶʪʩʷ 

ʙʘʢʪʝʨʠʷʤʠ, ʜʝʪʨʠʪʦʤ ʠ ʚʦʜʦʨʦʩʣʷʤʠ, ʩʣʫʞʘʪ ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ ʜʣʷ ʢʦʥʩʫʤʝʥʪʦʚ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʩʦʩʪʘʚʣʷ ̫ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʨʘʮʠʦʥʘ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʳʙ 

ʩʝʚʝʨʥʳʭ ʚʦʜʦʤyʦʚ (ɹʝʢʢʝʨ, 2012). Eurycercus lamellatus ï ʚʠʜ-ʧʠʦʥʝʨ ʚ ʉʝʚʝʨʥʦʡ 

ɽʚʨʦʧʝ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʦʩʪʘʪʢʠ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʦʪʥʦʩʷʪʩʷ ʢ ʵʪʦʤʫ ʚʠʜʫ (ʎʠʪ. ʇʦ: ʉʤʠʨʥʦʚ, 2010). 

ʉʣʝʜʫʶʱʠʝ ʚʠʜʳ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy 

ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ, ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʘʨʝʘʣʦʤ, ʦʜʥʘʢʦ ʷʚʣʷʶʪʩʷ ʤʘʣʦʟʥʘʯʠʤʳʤʠ: 

Leydigia acanthocercoides, Disparalona rostrata, Monospilus dispar, Alona intermedia, 

Rhynchotalona falcata, Pseudochydorus globosus (ʈʠʩ. 28, ʙ).  

ʂ ʢʘʪʝʛʦʨʠʠ ʨʝʜʢʠʭ ʚʠʜʦʚ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʚʠʜʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʫʟʢʠʤ 

ʘʨʝʘʣʦʤ ʠ ʦʪʤʝʯʝʥʥʳʝ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy ʚ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ɼʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʚʠʜʦʚ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʯʠʥʳ ʠʭ ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʠ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ: 

ʧʣʦʭʘʷ ʩʦʭʨʘʥʥʦʩʪʴ, ʨʝʜʢʦʩʪʴ ʚʠʜʘ ʚ ʟʦʦʧʣʘʥʢʪʦʥʝ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʩʝʤʝʡʩʪʚ Sididae (Diaphanosoma brachyurum, Latona setifera, Limnosida frontosa), 

Holopedidae (Holopedium gibberum), Cercopagidae (Bythotrephes sp.) ʠ 
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Macrothricidae (Ophryoxus gracilis, Drepanothrix dentata, Ilyocryptus spp.) ʠʤʝʶʪ 

ʢʨʘʡʥʝ ʥʠʟʢʫʶ ʩʪʝʧʝʥʴ ʩʦʭʨʘʥʥʦʩʪʠ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠʭ ʦʩʪʘʪʢʦʚ ʧʨʦʙʣʝʤʘʪʠʯʥʘ ʠ ʚʳʟʳʚʘʝʪ ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʨʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʧʠʩʢʦʚ ʚʠʜʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʟʦʦʧʣʘʥʢʪʦʥʝ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʟ ʦʩʪʘʪʢʦʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ.  

 

ʈʠʩ. 28. ʉʫʙʬʦʩʩʠʣʴʥʳʝ ʦʩʪʘʪʢʠ ʥʝʢʦʪʦʨʳʭ ʨʝʜʢʠʭ ʠ ʤʘʣʦʟʥʘʯʠʤʳʭ ʚʠʜʦʚ 

Cladocera ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy. ɸ) ʧʦʩʪʘʙʜʦʤʠʥʘʣʴʥʳʡ 

ʢʦʛʦʪʦʢ Latona setifera; ɹ) ʛʦʣʦʚʥʦʡ ʱʠʪ Pseudochydorus globosus; ɺ) ʛʦʣʦʚʥʦʡ 

ʱʠʪ Phreatalona protzi; ɻ) ʧʦʩʪʘʙʜʦʤʝʥ Ophryoxus gracilis. 

 

Diaphanosoma brachyurum ʦʪʤʝʯʝʥʘ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʵʢʟʝʤʧʣʷʨʝ ʚ ʦʟʝʨʝ 

ʇʣʝʱʝʝʚʦ, ʭʦʪʷ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʦ ʟʦʦʧʣʘʥʢʪʦʥʝ ʦʟʝʨʘ, ʚʠʜ ʦʪʤʝʯʘʝʪʩʷ ʚ ʩʦʩʪʘʚʝ 

ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ (ʉʪʦʣʙʫʥʦʚʘ, 2006). ʈʦʜ Diaphanosoma ʨʘʩʧʨʦʩʪʨʘʥʥy 

ʧʦʚʩʝʤʝʩʪʥʦ, ʢʨʦʤʝ ɸʥʪʘʨʢʪʠʢʠ ʠ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ (ʎʠʪ. ʧʦ: Lakatos et al., 2015). 
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Diaphanosoma brachyurum ï ʣʠʪʦʨʘʣʴʥʳʡ ʚʠʜ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʡ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʩʫʙʩʪʨʘʪʳ (Jeppesen et al., 1998). ɺʠʜ ʣʝʛʢʦ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ 

ʪʝʤʧʝʨʘʪʫʨʘʤ, ʢʘʢ ʘʩʪʝʥʦʪʝʨʤʠʯʝʩʢʠʡ ʪʝʨʤʦʬʠʣ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 24.5ÁC; 

Verbitskii et al., 2009), ʠ ʨʘʩʧʨʦʩʪʨʘʥʥy ʚ ʫʤʝʨʝʥʥʳʭ ʟʦʥʘʭ ʣʝʪʦʤ, ʷʚʣʷʝʪʩʷ 

ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ (Mohammed and Agara, 2006). ɺ 

ʗʧʦʥʠʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘʭʦʜʢʠ Diaphanosoma brachyurum ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʜʦʤyʘʭ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʙʘʩʩʝʡʥʘʭ ʚʳʩʦʢʦʛʦʨʥʳʭ ʙʦʣʦʪ, ʚ ʢʨʫʧʥʳʭ ʦʟʨyʘʭ ʥʘ ʥʠʟʢʦʡ ʚʳʩʦʪʝ, 

ʘ ʪʘʢʞʝ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʤyʘʭ (ʎʠʪ. ʧʦ: Lakatos et al., 2015).  

Latona setifera (ʈʠʩ. 28, ʘ) ʦʙʠʪʘʝʪ ʚ ʇʘʣʝʘʨʢʪʠʢʝ, ʧʨʝʜʧʦʯʠʪʘʝʪ ʧʝʩʯʘʥʦ-

ʠʣʠʩʪʳʡ ʛʨʫʥʪ ʚ ʦʣʠʛʦʪʨʦʬʥʳʭ ʦʟʨyʘʭ ʩ ʨʅ=4.4ï9.0 (ʂʦʪʦʚ ʠ ʜʨ., 2010). ʆʙʠʪʘʝʪ ʚ 

ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʦʟʨy, ʧʨʫʜʦʚ ʠ ʤʝʜʣʝʥʥʦ ʪʝʢʫʱʠʭ ʨʝʢ 

(ʏʝʨʪʦʧʨʫʜ, 2010). ɺʠʜ ʪʝʧʣʦʫʩʪʦʡʯʠʚ, ʚʳʜʝʨʞʠʚʘʝʪ 25ÁC (ʂʦʨʦʚʯʠʥʩʢʠʡ, 2004). 

ʆʩʪʘʪʢʠ ʚʠʜʘ ʦʙʥʘʨʫʞʝʥʳ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʨy ʩʨʝʜʥʝʡ ʪʘʡʛʠ (ʦʟ. 

ʄʝʜʚʝʜʝʚʩʢʦʝ, ʦʟ. ɻʘʭʢʦʟʝʨʦ) ʠ ʚ ʦʟʨyʘʭ ʟʦʥʳ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ (ʦʟ. ʈʫʙʩʢʦʝ). 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʦʙʥʘʨʫʞʝʥʥʳʤ ʧʦʩʪʘʙʜʦʤʠʥʘʣʴʥʳʤ ʢʦʛʦʪʢʘʤ ʠ 

ʩʝʛʤʝʥʪʘʤ ʙʘʟʘʣʴʥʦʛʦ ʵʢʟʦʧʦʜʠʪʘ (SzeroczyŒska K, Sarmaja-Korjonen, 2007). 

Limnosida frontosa ʦʙʠʪʘʝʪ ʚ ʇʘʣʝʘʨʢʪʠʢʝ, ʷʚʣʷʝʪʩʷ ʧʣʘʥʢʪʦʥʥʳʤ ʚʠʜʦʤ, 

ʞʠʚʫʱʠʤ ʚ ʵʧʠʣʠʤʥʠʦʥʝ ʠ ʥʘ ʦʪʢʨʳʪʦʡ ʣʠʪʦʨʘʣʠ ʦʟʨy, ʚʦʜʦʭʨʘʥʠʣʠʱ, ʙʦʣʴʰʠʭ 

ʧʨʫʜʦʚ ʠ ʨʝʢ. ʗʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʦʣʠʛʦʪʨʦʬʥʦʩʪʠ (ʂʦʪʦʚ ʠ ʜʨ., 2010). ɺ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʚʠʜ ʧʨʝʜʧʦʯʠʪʘʝʪ ʦʣʠʛʦʪʨʦʬʥʳʝ ʫʩʣʦʚʠʷ, ʩʥʠʞʝʥʠʝ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʵʚʪʨʦʬʠʢʘʮʠʝʡ. ʆʜʥʘʢʦ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʚʚʠʜʫ 

ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʚ ʨʘʯʢʘ, ʚʠʜ ʷʚʣʷʝʪʩʷ ʠʟʣʶʙʣʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʠʪʘʥʠʷ ʨʳʙʳ, 

ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʧʨʝʩʩʠʥʛʦʤ ʭʠʱʥʠʢʦʚ 

(Haberman, 2000). 

Holopedium gibberum ʨʘʩʧʨʦʩʪʨʘʥʥy ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʝʚʝʨʝ ɻʦʣʘʨʢʪʠʢʠ. 

ʉʧʣʦʰʥʦʡ ʘʨʝʘʣ ʚʠʜʘ ʦʛʨʘʥʠʯʝʥ ʪʘʸʞʥʦʡ ʟʦʥʦʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʧʨʦʚʝʜʥyʥʳʤʠ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ: ʚʠʜ ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

ʪʦʣʴʢʦ ʚ ʦʟʨyʘʭ ʩʝʚʝʨʥʦʡ ʠ ʩʨʝʜʥʝʡ ʪʘʡʛʠ (ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ, ʦʟ. 

ʄʝʜʚʝʜʝʚʩʢʦʝ). ʖʞʥʝʝ ʨʘʩʧʦʣʦʞʝʥʳ ʪʦʣʴʢʦ ʣʦʢʘʣʴʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ï ʦʟʸʨʘ, 

ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʩʦ ʚʨʝʤʝʥ ʦʣʝʜʝʥʝʥʠʷ (ʂʦʨʦʚʯʠʥʩʢʠʡ, 2004). ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ 
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ʚʠʜ ʦʪʤʝʯʘʝʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʩʝʚʝʨʥʳʭ ʰʪʘʪʘʭ ʠ ʚ ʛʦʨʘʭ ʦʪ ʂʘʣʠʬʦʨʥʠʠ ʜʦ 

ʂʦʣʦʨʘʜʦ. ʂʘʨʧʝʥʪʝʨ (1931) ʦʪʥʩy ʚʠʜ ʢ ʣʝʜʥʠʢʦʚʳʤ ʨʝʣʠʢʪʘʤ (ʎʠʪ. ʧʦ: Balcer et 

al., 1984). ʗʚʣʷʷʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʩʝʚʝʨʥʦʛʦ ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, H. 

gibberum ʧʨʝʜʧʦʯʠʪʘʝʪ ʭʦʣʦʜʥʦʚʦʜʥʳʝ (ʤʝʥʝʝ 25 ʛʨʘʜ. ʉ) ʦʣʠʛʦʪʨʦʬʥʳʝ ʚʦʜʦʤyʳ 

ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ (ʤʝʥʝʝ 20 ʤʛ/ʣ ʉʘ) ʢʠʩʣʳʤʠ ʚʦʜʘʤʠ 

(ʧʨʝʜʧʦʯʠʪʘʝʪ ʨʅ 6.0ï6.8, ʚʳʜʝʨʞʠʚʘʝʪ ʨʅ 4.0ï7.5), ʚ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 

ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʙʠʦʤʘʩʩʳ (ʎʠʪ. ʧʦ: ʇʦʜʰʠʚʘʣʠʥʘ, 2012). ʀʤʝʶʪʩʷ ʨʝʜʢʠʝ ʩʣʫʯʘʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚʠʜʘ ʚ ʩʦʣʦʥʦʚʘʪʳʭ ʚʦʜʘʭ (ʎʠʪ. ʧʦ: Balcer et al., 1984). ɺ ʩʚʷʟʠ ʩ 

ʨʝʜʢʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ ʠ ʨʝʣʠʢʪʦʚʦʩʪʴʶ ʚʠʜ ʧʨʠʦʙʨʝʣ ʩʪʘʪʫʩ ʦʭʨʘʥʷʝʤʦʛʦ 

ʦʙʲʝʢʪʘ ʠ ʙʳʣ ʚʥʝʩʝʥ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ çʂʨʘʩʥʳʝ ʢʥʠʛʠè ʈʦʩʩʠʠ (ʎʠʪ. ʧʦ: 

ʇʦʜʰʠʚʘʣʠʥʘ, 2012). ʈʦʜ Holopedium ʫʥʠʢʘʣʝʥ ʪʝʤ, ʯʪʦ ʧʦʚʝʨʭ ʭʠʪʠʥʦʚʦʛʦ 

ʧʘʥʮʠʨʷ ʠʤʝʝʪ ʧʨʦʟʨʘʯʥʳʡ ʞʝʣʝʧʦʜʦʙʥʳʡ ʯʝʭʦʣ, ʢʦʪʦʨʳʡ ʚʳʨʘʩʪʘʝʪ ʟʘʥʦʚʦ ʧʦʩʣʝ 

ʢʘʞʜʦʡ ʣʠʥʴʢʠ. ʇʦʜʦʙʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠʟʚʝʩʪʥʳ ʪʘʢʞʝ ʫ Sida crystallina, 

Ophryoxus gracilis ʠ Anchistropus emarginatus (Montvilo et.al. 1987), ʦʜʥʘʢʦ 

ʪʦʣʱʠʥʘ ʯʝʭʣʘ ʥʠ ʫ ʢʦʛʦ ʠʟ ʥʠʭ ʥʝ ʜʦʩʪʠʛʘʝʪ ʪʘʢʦʛʦ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ, ʢʘʢ ʫ 

ʅʦlopedium (ʚʩʝʛʦ 30ï50 ʤʢʤ, ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ 500 ʤʢʤ ʫ Holopedium 

gibberum). ʏʝʭʦʣ ʚʳʧʦʣʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʣʘʚʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʟʘʱʠʪʝ ʨʘʯʢʘ ʦʪ ʚʳʝʜʘʥʠʷ ʭʠʱʥʠʢʘʤʠ (Hamilton 1958). ʉʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy 

ʚʠʜ ʦʪʤʝʯʘʝʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʦ ʚʩʝʡ ʢʦʣʦʥʢʝ ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ ʠ 

ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ. 

çBythotrephes sp. ï ʢʨʫʧʥʳʡ, ʧʦʜʚʠʞʥʳʡ ʠ ʢʦʥʪʨʘʩʪʥʦ ʦʢʨʘʰʝʥʥʳʡ ʭʠʱʥʳʡ 

ʨʘʯʦʢ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ɽʚʨʘʟʠʠ, ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ. ɺʠʜ ʦʙʠʪʘʝʪ ʚ ʦʣʠʛʦ-ʤʝʟʦʪʨʦʬʥʳʭ ʫʩʣʦʚʠʷʭ (Haberman, 2000). ɽʛʦ 

ʧʦʷʚʣʝʥʠʝ ʚ ʚʦʜʦʤyʘʭ ʩʚʷʟʳʚʘʶʪ ʩʦ ʩʥʠʞʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʨʳʙ-ʧʣʘʥʢʪʦʬʘʛʦʚ, 

ʦʙʲʝʢʪʦʤ ʧʠʪʘʥʠʷ ʢʦʪʦʨʳʭ ʦʥ ʩʣʫʞʠʪ, ʘ ʪʘʢʞʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʜʦʣʠ ʤʝʣʢʠʭ 

ʧʣʘʥʢʪʦʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʣʫʞʘʱʠʭ Bythotrephes ʧʠʱʝʡ. ʕʪʠ ʬʘʢʪʳ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʪʘʢʞʝ ʦʙ ʫʭʫʜʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ 

ʠʣʠ ʧʦʪʝʧʣʝʥʠʠè (ʎʠʪ. ʧʦ: ʌʝʬʠʣʦʚʘ ʠ ʜʨ., 2014). ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʧʦ ʦʙʥʘʨʫʞʝʥʥʳʤ ʤʘʥʜʠʙʫʣʘʤ ʠ ʵʣʝʤʝʥʪʘʤ ʤʘʥʜʠʙʫʣ (SzeroczyŒska K, Sarmaja-
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Korjonen, 2007). ʆʩʪʘʪʢʠ Bythotrephes sp.  ʦʙʥʘʨʫʞʝʥʳ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʪʦʣʴʢʦ ʚ ʦʟ. ʇʣʝʱʝʝʚʦ ʠ ʦʟ. ʈʫʙʩʢʦʝ (ʟʦʥʘ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ).  

Ophryoxus gracilis (ʈʠʩ. 28, ʛ) ʧʨʝʜʧʦʯʠʪʘʝʪ ʪʦʨʬʷʥʳʝ ʙʦʣʦʪʘ, ʥʦ ʚʩʪʨʝʯʘʝʪʩʷ 

ʪʘʢʞʝ ʚ ʨʝʢʘʭ, ʦʟʨyʘʭ, ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʩʨʝʜʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

(ʂʦʪʦʚ ʠ ʜʨ., 2010). ʆʙʠʪʘʝʪ ʚ ʧʨʠʙʨʝʞʥʳʭ ʟʘʨʦʩʣʷʭ ʦʟʨy, ʚʦʜʦʭʨʘʥʠʣʠʱ, 

ʤʝʜʣʝʥʥʦ ʪʝʢʫʱʠʭ ʨʝʢ. ʄʦʥʦʮʠʢʣʠʯʝʥ. ʇʦʷʚʣʷʝʪʩʷ ʚ ʚʦʜʦʤyʝ ʨʘʥʥʝʡ ʚʝʩʥʦʡ, 

ʮʠʢʣ ʟʘʢʘʥʯʠʚʘʝʪ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʦʩʝʥʠ. ʆʪʥʦʩʠʪʩʷ ʢ ʭʦʣʦʜʥʦʚʦʜʥʦʤʫ 

ʢʦʤʧʣʝʢʩʫ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ. ʈʘʩʧʨʦʩʪʨʘʥʥy ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, 

ɻʨʝʥʣʘʥʜʠʠ, ʅʦʨʚʝʛʠʠ, ʐʚʝʮʠʠ, ʌʠʥʣʷʥʜʠʠ, ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ (ʇʠʜʛʘʡʢʦ, 

1984). ʆʪʤʝʯʝʥ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʨy ʩʨʝʜʥʝʡ ʪʘʡʛʠ (ʦʟ. ɻʘʭʢʦʟʝʨʦ, ʦʟ. 

ʄʝʜʚʝʜʝʚʩʢʦʝ) ʠ ʟʦʥʝ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ (ʦʟ. ʇʣʝʱʝʝʚʦ) 

Drepanothrix dentata ʦʙʥʘʨʫʞʝʥ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʚʫʭ ʵʢʟʝʤʧʣʷʨʦʚ ʚ ʦʟ. 

ʄʝʜʚʝʜʝʚʩʢʦʝ. ɺʠʜ ʪʠʧʠʯʝʥ ʜʣʷ ʯʠʩʪʳʭ ʠ ʦʣʠʛʦʪʨʦʬʥʳʭ ʚʦʜʦʤyʦʚ ʩ pH 4.5ï8.5 

(Bğňdzki, Rybak, 2016). Drepanothrix dentata ʦʙʠʣʝʥ ʩʨʝʜʠ ʨʘʟʣʘʛʘʶʱʝʡʩʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʜʥʝ ʚʦʜʦʤyʦʚ. ʌʣʝʩʩʥʝʨ (Flºssner, 1972) ʫʪʦʯʥʷʝʪ, ʯʪʦ ʵʪʦʪ ʚʠʜ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʦʩʪʘʪʢʠ ʤʘʢʨʦʬʠʪʦʚ ʥʘ ʠʣʠʩʪʦʤ ʜʥʝ ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ 

ʧʦʣʫʧʦʛʨʫʞʥyʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʠ ʧʦʷʩʦʤ ʨʘʩʪʝʥʠʡ ʩ ʧʣʘʚʘʶʱʠʤʠ ʣʠʩʪʴʷʤʠ 

(ʅʦʚʠʯʢʦʚʘ, 2015). ɺʠʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ɻʦʣʘʨʢʪʠʢʝ (Alonso, 1996; Flºssner, 2000), 

ʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʠ ʚ ʅʝʘʨʢʪʠʢʝ (Kotov et al., 2013). ʇʦ ʂʦʪʦʚʫ (2016), ʪʘʢʩʦʥ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ ʚʠʜʦʚ, ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʨʝʚʠʟʠʶ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʤʫ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ Drepanothrix 

dentata ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ (Lopez et al., 2018). ʆʙʥʘʨʫʞʝʥ ʚ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ ʚ ʜʚʫʭ ɻ ʢʟʝʤʧʣʷʨʘʭ. 

Ilyocryptus spp. ʦʙʠʪʘʝʪ ʚ ʢʨʫʧʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʦʚ, 

ʚʢʣʶʯʘʷ ʢʨʫʧʥʳʝ ʚʳʩʦʢʦʛʦʨʥʳʝ ʦʟyʨʘ. ʀʤʝʶʪʩʷ ʥʘʭʦʜʢʠ ʪʘʢʩʦʥʘ ʚ ʥʘʩʢʘʣʴʥʳʭ 

ʣʫʞʘʭ ʚ ʛʦʨʘʭ ʃʝʩʦʪʦ ʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʂʝʡʧ ʇʦʡʥʪ, ʖɸʈ (Kotov, Ġtifter, 2005). ɺ 

ʤʠʨʦʚʦʡ ʬʘʫʥʝ ʦʢʦʣʦ 30 ʚʠʜʦʚ, ʜʣʷ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʜʦʩʪʦʚʝʨʥʦ 

ʠʟʚʝʩʪʥʳ ʩʝʤʴ. ʆʙʠʪʘʶʪ ʥʘ ʜʥʝ, ʤʦʛʫʪ ʟʘʢʘʧʳʚʘʪʴʩʷ ʚ ʠʣ ʥʘ ʛʣʫʙʠʥʫ ʚ ʥʝʩʢʦʣʴʢʦ 

ʩʘʥʪʠʤʝʪʨʦʚ, ʠʤʝʶʪʩʷ ʬʦʨʤʳ, ʦʙʠʪʘʶʱʠʝ ʚ ʟʘʨʦʩʣʷʭ ʠ ʚ ʧʣʘʥʢʪʦʥʝ, ʠʥʦʛʜʘ ʚ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ (ʂʦʪʦʚ ʠ ʜʨ., 2010). Ilyocryptus ʤʦʛʫʪ ʞʠʪʴ ʟʘʚʝʜʦʤʦ 
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ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ, ʠ, ʤʦʞʝʪ ʙʳʪʴ, ʜʦʚʦʣʴʩʪʚʦʚʘʪʴʩʷ ʝʛʦ ʩʣʝʜʘʤʠ 

(ʉʤʠʨʥʦʚ, 1971). ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ ʦʪʤʝʯʝʥʳ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʝʨʘ 

ʇʣʝʱʝʝʚʦ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚ ʟʦʦʧʣʘʥʢʪʦʥʝ ʢʘʢ Ilyocryptus agilis Kurz 

(ʉʪʦʣʙʫʥʦʚʘ, 2006), ʭʦʪʷ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ ʨʘʙʦʪʘʭ ʦʪʤʝʯʘʣʦʩʴ ʧʨʠʩʫʪʩʪʚʠʝ ʪʨʸʭ 

ʚʠʜʦʚ ʨʦʜʘ Ilyocryptus, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʚʷʟʢʦʤ ʧʨʠʙʨʝʞʥʦʤ ʠʣʝ ʦʟʝʨʘ ʠ 

ʚʧʘʜʘʶʱʠʭ ʨʝʯʢʘʭ. (ʎʠʪ. ʧʦ: ʉʪʦʣʙʫʥʦʚʘ, 2006).  

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʨʝʜʢʠʭ ʚʠʜʦʚ ʦʪʥʝʩʝʥʳ ʚʠʜʳ Cladocera, ʢʦʪʦʨʳʝ ʢʨʘʡʥʝ 

ʨʝʜʢʦ ʦʪʤʝʯʘʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʟʦʦʧʣʘʥʢʪʦʥʝ ʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʠʟʫʯʝʥʠʝ 

ʵʢʦʣʦʛʠʠ ʠ ʛʝʦʛʨʘʬʠʠ ʚʠʜʘ, ʢ ʧʨʠʤʝʨʫ, Anchistropus emarginatus, Phreatalona 

protzi, Rhynchotalona latens, Kurzia latissima, Pleuroxus truncatus, Camptocercus 

fennicus.  

Anchistropus emarginatus ʦʙʥʘʨʫʞʝʥ ʚ ʪʨʸʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʸʨʘʭ (ʦʟ. ʖʞʥʦʝ 

ʍʘʫʛʠʣʘʤʧʠ, ʦʟ. ʈʫʙʩʢʦʝ, ʦʟ. ʇʣʝʱʝʝʚʦ) (ʈʠʩ. 22, ʝ). çɺʠʜ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʚʦʜʦʤyʘʭ 

ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʩʪʘʪʢʠ ʝʛʦ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ (Van Damme, Dumont, 2007). A. emarginatus ʦʙʠʪʘʝʪ ʚ ʤʝʟʦʪʨʦʬʥʳʭ 

ʚʦʜʦʤyʘʭ ʢʘʢ ʚ ʧʝʣʘʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʚʦʜʦʤyʘ (Flºssner, 2000), ʪʘʢ ʠ ʚ ʟʘʨʦʩʣʷʭ 

ʧʨʠʙʨʝʞʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ Hydra attenuata Pallas, 1766 (Fryer 

1968; Flºssner, 2000), ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʧʠʪʘʥʠʷ ʚʠʜʘ ï ʵʪʦ ʭʠʱʥʠʢ, 

ʘʪʘʢʫʶʱʠʡ ʥʝʟʘʱʠʱʥyʥʝr ʫʯʘʩʪʢʠ ʵʢʪʦʜʝʨʤʳ ʪʝʣʘ ʛʠʜʨ (Van Damme, Dumont, 

2007)è (ʀʙʨʘʛʠʤʦʚʘ, 2018). ʇʦ ʤʥʝʥʠʶ ʌʨʘʝʨʘ Anchistropus ʠ Pseudochydorus ï 

ʧʘʜʘʣʴʱʠʢʠ, ʧʠʪʘʶʱʠʝʩʷ ʪʨʫʧʘʤʠ ʜʨʫʛʠʭ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʠ ʜʨʫʛʠʭ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʞʠʚʦʪʥʳʭ ï ʷʚʣʷʶʪʩʷ ʙʣʠʞʘʡʰʠʤʠ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ, ʦʜʥʘʢʦ 

ʧʦ ʤʥʝʥʠʶ ɺʘʥ ɼʘʤʤʘ ʠ ɼʶʤʦʥʘ ʩʭʦʜʩʪʚʘ ʜʚʫʭ ʤʘʢʨʦʬʘʛʦʚ ʢʦʥʚʝʨʛʝʥʪʥʳ (ʎʠʪ. 

ʧʦ: ʂʦʪʦʚ, 2013). 

Phreatalona protzi (ʨʘʥʝʝ Alona protzi Hartwig, 1900) ï ʨʝʜʢʠʡ ʚʠʜ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʥy ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʦʟʨyʘʭ, ʨʦʜʥʠʢʘʭ, ʚ ʧʦʡʤʘʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥʘʭ 

ʨʝʢ, ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʥʘ ʠʣʠʩʪʦʤ ʜʥʝ ʤʝʞʜʫ ʟʘʨʦʩʣʝʡ ʢʘʤʳʰʘ, ʥʘ ʟʘʪʦʧʣʝʥʥʳʭ 

ʢʘʨʴʝʨʘʭ ʠ ʥʘ ʢʘʤʝʥʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʚ ʪʝʥʠʩʪʳʭ ʫʯʘʩʪʢʘʭ, ʧʦʨʦʩʰʠʭ ʤʭʦʤ), ʚ 

ʥʝʙʦʣʴʰʠʭ ʨʫʯʴʷʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʛʠʧʦʨʝʡʥʦʡ ʟʦʥʝ (ʦʙʣʘʩʪʴ ʧʦʜ ʨʫʩʣʦʤ ʨʝʢʠ 
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ʠ ʨʷʜʦʤ ʩ ʥʠʤ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʰʠʚʘʥʠʝ ʥʝʛʣʫʙʦʢʠʭ ʧʦʜʟʝʤʥʳʭ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ) (Bğňdzki, Rybak, 2016) (ʈʠʩ.28, ʚ). ʊʘʢ, ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʭʦʜʢʘʭ ʚʠʜʘ ʚ ʦʟʨyʘʭ ʌʠʥʣʷʥʜʠʠ: ʚ ʦʟʝʨʝ 

ʉʫʣʴʚʦʷʨʚʠ ʥʘ ʢʘʤʝʥʠʩʪʳʭ ʩʫʙʩʪʨʘʪʘʭ ʩ ʦʯʝʥʴ ʨʝʜʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʥʘ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʩʫʙʩʪʨʘʪʝ, ʧʦʛʨʫʞʥyʥʦʤ ʚ ʟʘʨʦʩʣʠ ʣʠʪʦʨʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚ 

ʦʟʝʨʝ ʃʦʚʦʥʡʘʨʚʠ (ʎʠʪ. ʧʦ: Van Damme et al., 2009). ʆʯʝʚʠʜʥʘʷ ʨʝʜʢʦʩʪʴ ʚʠʜʘ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ ʢʘʢ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʚʠʜʘ, ʪʘʢ ʠ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʴʶ ʚʠʜʘ ʩ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ, 

ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʣʫʯʘʡʥʦʝ ʧʦʧʘʜʘʥʠʝ ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʚʦʜʳ (ʎʠʪ. ʧʦ: Van Damme et al., 2009). ʆʜʥʘʢʦ ʦʪʥʝʩʪʠ ʚʠʜ ʢ ʩʪʨʦʛʠʤ 

ʩʪʝʥʦʙʠʦʥʪʘʤ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʚ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʫ Phreatalona protzi 

ʛʣʘʟ ʠ ʛʣʘʟʢʦʚ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʚʠʜʦʠʟʤʝʥʝʥʳ ʠʣʠ ʚʦʚʩʝ ʫʪʨʘʯʝʥʳ ʫ 

ʧʦʜʟʝʤʥʦʚʦʜʥʳʭ ʦʙʠʪʘʪʝʣʝʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʠʜ ʦʙʠʪʘʪʝʣʝʤ ʢʘʢ 

ʧʦʜʟʝʤʥʳʭ, ʪʘʢ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʚʠʜʘ ʧʣʘʚʘʶʪ ʥʝ ʦʯʝʥʴ 

ʭʦʨʦʰʦ: ʧʝʨʝʜʚʠʛʘʶʪʩʷ ʤʝʜʣʝʥʥʦ, ʯʘʩʪʦ ʦʩʪʘʥʘʚʣʠʚʘʷʩʴ, ʧʣʘʚʘʶʪ ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʥʘ. ʈʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʣʠʪʦʨʘʣʠ ʙʳʩʪʨʳʭ ʨʝʢ, ʦʙʥʘʨʫʞʠʚʘʷʩʴ 

ʩʨʝʜʠ ʟʘʨʦʩʣʝʡ ʧʨʝʩʥʦʚʦʜʥʳʭ ʛʠʜʨʦʤʝʜʫʟ ʨʦʜʘ Cordylophora. ʅʘʣʠʯʠʝ ʚʠʜʘ ʨʝʜʢʦ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʦʦʧʣʘʥʢʪʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʥʘʭʦʜʢʠ ʚʠʜʘ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ɽʚʨʦʧʝ (ʝʚʨʦʧʝʡʩʢʘʷ ʯʘʩʪʴ 

ʈʦʩʩʠʠ ʦʪ ʂʘʨʝʣʠʠ ʜʦ ʂʘʚʢʘʟʘ, ʩʝʚʝʨʥʘʷ ʠ ʮʝʥʪʨʘʣʴʥʘʷ ɽʚʨʦʧʘ, ʚʢʣʶʯʘʷ 

ʉʢʘʥʜʠʥʘʚʠʶ, ʌʠʥʣʷʥʜʠʶ, ʀʨʣʘʥʜʠʶ, ɸʥʛʣʠʶ, ɹʝʣʴʛʠʶ, ɻʝʨʤʘʥʠʶ, ʇʦʣʴʰʫ, 

ʏʝʭʠʶ, ʉʣʦʚʘʢʠʶ, ɺʝʥʛʨʠʶ ʠ ʈʫʤʳʥʠʶ) (Flºssner, 2000), ʠʤʝʶʪʩʷ ʩʣʫʯʘʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚʠʜʘ ʚ ʊʫʨʮʠʠ (Ustaoglu, 2004). ɺʠʜ ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʦʟʨy, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʜʝʣʴʪʝ ʇʝʯʦʨʳ (Frolova et al., 2019) (ʈʠʩ. 29,ʙ). 

ɺ ʀʪʘʣʠʠ ʚʠʜ ʩʯʠʪʘʝʪʩʷ ʠʥʚʘʟʠʚʥʳʤ. Alona protzi ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ ʚ ʨʦʜ 

Phreatalona, ʚ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʝʯʥʦʩʪʝʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʥʘʨʷʜʫ ʩ ʠʭ ʥʦʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ (Bğňdzki, Rybak, 

2016). ɺ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʠʜ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʵʢʟʝʤʧʣʷʨʝ ʠʟ 

ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ (ʈʠʩ.29, ʘ).  
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ʈʠʩ. 29. ʅʘʭʦʜʢʠ Phreatalona protzi ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʨy ʈʦʩʩʠʠ. ɸ) ʂʘʨʪʘ 

ʦʟyʨ, ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʩʪʘʪʢʠ Phreatalona protzi 

(ʦʟ. ʖʞʥʦʝ ʍʘʫʛʠʣʘʤʧʠ; ʦʟʝʨʦ ʚ ʜʝʣʴʪʝ ʇʝʯʦʨʳ) (ʢʘʨʪʘ ʠʟ: ʂʘʪʘʣʦʛ ʚʝʢʪʦʨʥʳʭ 

ʢʘʨʪ., 2019 ʩ ʠʟʤʝʥʝʥʠʷʤʠ); ɹ) ʂʘʨʪʘ ʜʝʣʴʪʳ ʇʝʯʦʨʳ ʩ ʫʢʘʟʘʥʠʝʤ ʦʟʝʨʘ, ʚ ʢʦʪʦʨʦʤ 

ʦʙʥʘʨʫʞʝʥʳ ʦʩʪʘʪʢʠ ʚʠʜʘ (ʢʘʨʪʘ ʠʟ Frolova et al., 2019).  

 

Rynhotalona latens (ʩʪʘʨʦʝ ʥʘʟʚʘʥʠʝ ʪʘʢʩʦʥʘ ï Unapertura latens) ï ʢʨʘʡʥʝ 

ʨʝʜʢʠʡ ʪʘʢʩʦʥ, ʦʩʪʘʪʢʠ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʨy ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʊʘʢʩʦʥ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʧʨʠʚʣʝʢʘʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʩʠʩʪʝʤʘʪʠʢʦʚ ʠ ʧʘʣʝʦʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (Van Damme, 

Nevalainen, 2019). Rhynchotalona latens, ʙʦʣʝʝ ʠʟʚʝʩʪʥʘʷ ʠʟ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʝʤ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ, ʩʯʠʪʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʦʡ ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʌʠʥʣʷʥʜʠʠ, ʘ 

ʭʠʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʦʩʪʘʪʢʠ ʪʘʢʩʦʥʘ, ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʝʤʳʝ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʬʠʥʩʢʠʭ ʦʟʨy, ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʪʘʢʩʦʥʘ ʚʦ 

ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʢʣʘʜʦʮʝʨʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʦʟyʨ ʌʠʥʣʷʥʜʠʠ (ʈʠʩ. 30, ʘ). 

ʆʩʪʘʪʢʠ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʢ Unapertura, ʪʘʢʞʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʥʝʢʦʪʦʨʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ɸʣʴʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʚ ʊʘʪʨʘʭ ʚ 

ʇʦʣʴʰʝ ʠ ʚ ʦʟʨyʘʭ ʩʝʚʝʨʥʦʡ ʂʘʥʘʜʳ (ʎʠʪ. ʧʦ: Van Damme, Nevalainen, 2019). ɺ 

ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʢʘʢ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʪʘʢ ʠ 

ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ, ʪʘʢʩʦʥ ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʥyʥʳʝ ʘʚʪʦʨʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ 

ɸ) ɹ) 
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ʪʘʢʩʦʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʌʝʥʥʦʩʢʘʥʜʠʠ ʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ, ʛʜʝ 

Rhynchotalona latens ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʨy ʂʦʣʴʩʢʦ-

ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʝʨʠʦʜʫ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘïʨʘʥʥʝʛʦ ʛʦʣʦʮʝʥʘ (ʈʠʩ. 30, ʙ). ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʚʠʜ, ʥʘʩʝʣʷʶʱʠʡ ʩʝʚʝʨʥʳʝ ʠ ʘʣʴʧʠʡʩʢʠʝ ʨʝʛʠʦʥʳ, ʷʚʣʷʝʪʩʷ ʣʝʜʥʠʢʦʚʳʤ 

ʨʝʣʠʢʪʦʤ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ (ʎʠʪ. ʧʦ: Van Damme, 

Nevalainen, 2019). ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜyʥʥʳʤ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦʙ ʠʩʯʝʟʥʦʚʝʥʠʠ ʚʠʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʘ ʠʤʝʥʥʦ ʚ ʩʚʷʟʠ ʩ ʧʦʪʝʧʣʝʥʠʝʤ ʠ 

ʠʟʤʝʥʝʥʠʝʤ ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʦʟʨy. 

  
 

ʈʠʩ. 30. ʂʘʨʪʘ ʥʘʭʦʜʦʢ Rhynchotalona latens: ʘ) ʵʢʟʝʤʧʣʷʨʳ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʟʦʦʧʣʘʥʢʪʦʥʝ ʚ ʌʠʥʣʷʥʜʠʠ (ʢʘʨʪʘ ʠʟ Van Damme, Nevalainen, 2019); 

ʙ) ʦʩʪʘʪʢʠ ʚʠʜʘ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʘʚʪʦʨʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ (ʢʘʨʪʘ ʠʟ: ʂʘʪʘʣʦʛ 

ʚʝʢʪʦʨʥʳʭ ʢʘʨʪé, 2019 ʩ ʠʟʤʝʥʝʥʠʷʤʠ). 

 

Camptocercus fennicus ʩʯʠʪʘʝʪʩʷ ʩʝʚʝʨʦ-ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʤ ʚʠʜʦʤ, ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʦʟyʨʘʭ ʉʢʘʥʜʠʥʘʚʠʠ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ (ʂʦʪʦʚ ʠ ʜʨ., 2010). ʉʘʤʦʝ ʶʞʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʈʦʩʩʠʠ ï ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ 

ʗʢʫʪʠʠ ʠ ʥʘ ʏʫʢʦʪʢʝ. ɺʠʜ ʨʝʜʢʠʡ, ʥʠʢʦʛʜʘ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʤʘʩʩʦʚʦ (ʎʠʪ. ʧʦ: Sinev, 

ʘ) 
ʙ) 
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2014). ʆʙʥʘʨʫʞʝʥ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʵʢʟʝʤʧʣʷʨʝ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟ. ɸʥʪʶʭ-

ʃʘʤʙʠʥʘ (ʩʝʚʝʨʥʘʷ ʪʘʡʛʘ) ʠ ʚ ʢʦʣʠʯʝʩʪʚʝ ʯʝʪʳʨʸʭ ʵʢʟʝʤʧʣʷʨʦʚ ʚ ʦʟ. ʂʦʪʦʚʦ 

(ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʘʷ ʪʫʥʜʨʘ). ʆʩʪʘʪʢʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠʩʴ ʧʦ ʧʦʩʪʘʙʜʦʤʝʥʫ ʠ 

ʢʘʨʘʧʘʢʩʫ (SzeroczyŒska K, Sarmaja-Korjonen, 2007). 

Pleuroxus truncatus ï ʙʝʥʪʦʩʥʳʡ ʚʠʜ, ʦʙʠʪʘʝʪ ʩʨʝʜʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ 

ʦʣʠʛʦʪʨʦʬʥʳʭ ʠʣʠ ʤʝʟʦʪʨʦʬʥʳʭ ʦʟʨyʘʭ, ʧʨʫʜʘʭ, ʤʝʣʢʠʭ ʚʦʜʦʤyʘʭ, ʨʝʢʘʭ ʠ ʠʭ 

ʧʦʡʤʘʭ ʧʨʠ ʨʅ 4,0ï7,0 ʠ >1,6 mg ʉʘ
2+

 dm
3
, ʪʦʣʝʨʘʥʪʝʥ ʢ ʩʦʣʦʥʦʚʘʪʳʤ ʚʦʜʘʤ ʠ 

ʤʦʞʝʪ ʦʙʠʪʘʪʴ ʢʘʢ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʚʦʜʦʤyʘʭ (ʜʦ 2000 ʤ), ʪʘʢ ʠ ʥʘ ʥʠʟʢʦʡ ʚʳʩʦʪʝ 

(Flºssner, 2000). ʆʩʪʘʪʢʠ ʚʠʜʘ ʦʙʥʘʨʫʞʝʥʳ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʪʘʞyʥʳʭ ʦʟʨy (ʦʟ. ɻʘʭʢʦʟʝʨʦ, ʦʟ. ɸʥʪʶʭ-ʃʘʤʙʠʥʘ) ʠ ʚ ʟʦʥʝ 

ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ (ʦʟ. ʈʫʙʩʢʦʝ). 

Kurzia latissima ï ʣʠʪʦʨʘʣʴʥʳʡ ʚʠʜ, ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʦʙʨʘʟʮʘʭ ʨʝʜʢʦ ʠ ʚ 

ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʆʪʤʝʯʘʝʪʩʷ ʚ ʚʦʜʦʤyʘʭ ʩ pH 4.3 ï 7.3 ʧʨʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ 

2.0 and 10.2 mS/m (Kotov, 2004). ɺʠʜ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʥy ʚ ɽʚʨʦʧʝ, ʚʩʪʨʝʯʘʝʪʩʷ 

ʢʘʢ ʚ ʦʣʠʛʦʪʨʦʬʥʳʭ, ʪʘʢ ʠ ʚ ʵʚʪʨʦʬʥʳʭ ʦʟʨyʘʭ, ʧʨʫʜʘʭ, ʤʝʣʢʠʭ ʚʦʜʦʤyʘʭ ï ʧʨʫʜʘʭ, 

ʨʝʯʥʳʭ ʟʘʪʦʥʘʭ (Flºssner, 2000; Bğňdzki, Rybak, 2016). K. latissima ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʪʘyʞʥʦʡ ʟʦʥʳ ʠ ʟʦʥʳ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 

ʩʝʤʠ ʵʢʟʝʤʧʣʷʨʦʚ (ʦʟ. ɸʥʪʶʭ-ʃʘʤʙʠʥʘ, ʦʟ. ɻʘʭʢʦʟʝʨʦ, ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ, ʦʟ. 

ʇʣʝʱʝʝʚʦ). ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʠʜʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʛʦʣʦʚʥʦʤʫ ʱʠʪʫ ʠ ʧʦʩʪʘʙʜʦʤʝʥʫ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʦ ʢʘʨʘʧʘʢʩʫ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ (SzeroczyŒska K, Sarmaja-Korjonen, 

2007). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ, ʧʨʦʚʝʜʥyʥʦʡ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʵʢʦʣʦʛʦ-ʬʘʫʥʠʩʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ Cladocera ʷʚʣʷʝʪʩʷ 

ʧʨʦʪʠʚʦʨʝʯʠʚʦʡ ʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. ʈʘʟʨʦʟʥʝʥʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʚʠʜʦʚ Cladocera ʠ ʦ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʠʭ ʢ ʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʦʡ ʩʪʘʣʢʠʚʘʶʪʩʷ ʢʘʨʮʠʥʦʣʦʛʠ ʧʨʠ ʘʥʘʣʠʟʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʠ ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ.  
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4.6. ɸʥʘʣʠʟ Cladocera ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʢʘʢ ʜʦʧʦʣʥʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʇʨʦʚʝʜʥyʥʤrʠ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʘʥʘʣʠʟʘ 

Cladocera ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʜʦʧʦʣʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʚʨʝʤʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʝ ʪʘʢʩʦʮʝʥʦʟʦʚ Cladocera ʦʟyʨ (Korhola, Rautio, 2001; Nevalainen et al., 

2013; Van Damme, Nevalainen, 2019; Frolova et al., 2019). ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʦ 

ʦʟʝʨʫ ʇʣʝʱʝʝʚʦ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʤʥʦʛʦʣʝʪʥʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤ, ʦʟʝʨʦ ʙʳʣʦ ʚʳʙʨʘʥʦ ʦʙʲʝʢʪʦʤ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ (ʕʢʦʩʠʩʪʝʤʘ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ, 1989) ʦʟʝʨʦ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʤʝʟʦʪʨʦʬʥʳʡ ʚʦʜʦʤy ʩ ʥʘʤʝʯʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʵʚʪʨʦʬʠʢʘʮʠʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʍʍ ʚʝʢʘ ʚ ʩʦʩʪʘʚʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʨʦʠʟʦʰʣʠ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʫʚʝʣʠʯʠʣʦʩʴ ʝʛʦ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʙʠʦʤʘʩʩʘ. 

ɿʦʦʧʣʘʥʢʪʦʥ ʦʟʝʨʘ ʥʘʩʯʠʪʳʚʘʝʪ 132 ʪʘʢʩʦʥʘ, ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ 

ʢʦʣʦʚʨʘʪʢʠ. ʇʦ ʨʘʥʥʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʪʘʢʩʦʮʝʥʦʟ Cladocera ʬʦʨʤʠʨʫʶʪ 37 ʚʠʜʦʚ 

(ʕʢʦʩʠʩʪʝʤʘ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ, 1989), ʪʦʛʜʘ ʢʘʢ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 43 ʪʘʢʩʦʥʘ (ʈʠʩ. 23), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʘʥʘʣʠʟʘ 

Cladocera ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ. ɼʣʷ 

ʚʳʷʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʩʭʦʜʩʪʚʘ ʟʦʦʧʣʘʥʢʪʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ Cladocera ʦʟ. ʇʣʝʱʝʝʚʦ 

ʩ ʪʘʬʦʮʝʥʦʟʦʤ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʥʜʝʢʩʳ ɾʘʢʢʘʨʘ ʠ 

ʏʝʢʘʥʦʚʩʢʦʛʦïʉʲyʨʝʥʩʝʥʘ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʠ 0,56 ʠ 0,98, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉ ʥʘʯʘʣʦʤ ʍʍ ʚʝʢʘ ʚ ʟʦʦʧʣʘʥʢʪʦʥʝ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚʠʜʳ, 

ʧʦʷʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʥʘʨʘʩʪʘʥʠʠ ʵʚʪʨʦʬʠʢʘʮʠʠ ʚʦʜʦʤyʘ, ʘ ʦʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚʦʟʨʦʩʣʘ ʚ 2ï3 ʨʘʟʘ (ʕʢʦʩʠʩʪʝʤʘ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ, 

1989). ʋʚʝʣʠʯʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʘʣʝʦʙʠʣʦʛʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ. ɺ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʷʚʣʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʠʜʦʚ. ʋʚʝʣʠʯʠʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʚʠʜʦʚ ʨʦʜʘ Daphnia (ʚ 3.5ï4 ʨʘʟʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ ʍʍ ʚʝʢʘ) (ʎʠʪ. ʧʦ: ʕʢʦʩʠʩʪʝʤʘ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ, 1989), ʯʪʦ 
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ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʘʣʝʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ: ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʳ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ Daphnia longispina, 

Daphnia pulex. ʆʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ Ilyocryptus spp., ʦʙʠʪʘʶʱʝʛʦ ʚ ʢʨʫʧʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʢʨʫʧʥʳʝ ʚʳʩʦʪʥʳʝ ʦʟʨyʘ. 

ʆʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ Chydorus cf. sphaericus, ʯʪʦ ʦʙʳʯʥʦ 

ʩʚʷʟʳʚʘʶʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʟʝʨʘ ʠ ʵʚʪʨʦʬʠʢʘʮʠʝʡ (ʉʤʠʨʥʦʚ, 

2010). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʙʨʘʟʮʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʥʠʟʫ-ʚʚʝʨʭ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʨʦʩʣʝʡ.  

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʥʝʝ ʩ ʠʩʧʦʣɹ ʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ (ʎʠʪ. ʧʦ: ʉʪʦʣʙʫʥʦʚʘ, 2006), ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 14 

ʪʘʢʩʦʥʦʚ: Alona guttata tuberculate / Coronatella rectangula pulchra, Alona rustica, 

A. intermedia, Alonella nana, Anchistropus emarginatus, Kurzia lattissima (Kurz 1875), 

Leydigia leydigi, Leydigia acanthocercoides, Limnosida frontosa, Ophryoxus gracilis, 

Paralona pigra, Pleuroxus trigonellus, P. laevis, Rhynchotalona latens. ʀʥʪʝʨʝʩʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ Alona affinis, Oxyurella tenuicaudis, Daphnia pulex, Ilyocryptus spp. ʥʝ 

ʧʨʠʚʦʜʷʪʩʷ ʚ ʩʧʠʩʢʘʭ ʚʠʜʦʚ 1979ï1996 ʛʛ. (ʉʪʦʣʙʫʥʦʚʘ, 2006), ʦʜʥʘʢʦ ʦʪʤʝʯʘʶʪʩʷ 

ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ ʨʘʙʦʪʘʭ (ʎʠʪ. ʧʦ: ʉʪʦʣʙʫʥʦʚʘ, 2006). ɺ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʪʘʢʞʝ 

ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚʠʜʳ ï Leydigia leydigi ʠ Alonella nana, ʢʦʪʦʨʳʝ ʥʝ 

ʦʪʤʝʯʘʶʪʩʷ ʚ ʩʧʠʩʢʘʭ ʚʠʜʦʚ ʦʟ. ʇʣʝʱʝʝʚʦ, ʦʜʥʘʢʦ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʤʝʣʢʦʚʦʜʥʦʤ ʦʟ. ʅʝʨʦ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʈʦʩʪʦʚʩʢʦʡ ʥʠʟʠʥʳ, ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 60 ʢʤ ʦʪ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ. ʕʪʠ ʩʦʩʝʜʥʠʝ ʦʟʨyʘ, ʷʚʣʷʷʩʴ ʥʘʠʙʦʣʝʝ 

ʢʨʫʧʥʳʤʠ ʚ ʮʝʥʪʨʝ ʉʨʝʜʥʝʡ ʧʦʣʦʩʳ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ, ʩʭʦʞʠ ʧʦ ʛʝʥʝʟʠʩʫ 

(ʣʝʜʥʠʢʦʚʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ) ʠ ʚʨʝʤʝʥʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʠ, ʚʦʟʤʦʞʥʦ, ʚ ʩʚʦʤy 

ʜʘʣyʢʦʤ ʧʨʦʰʣʦʤ ʙʳʣʠ ʟʘʩʝʣʝʥʳ ʝʜʠʥʦʡ ʬʘʫʥʦʡ (ʎʠʪ. ʧʦ: ʉʪʦʣʙʫʥʦʚʘ, 2006).  

ɽʱy ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʩʪʘʣ ʢʣʘʜʦʮʝʨʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʦʟʝʨʘ ɻʘʭʢʦʟʝʨʦ 

ɿʘʦʥʝʞʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʟʦʦʧʣʘʥʢʪʦʥʝ, ʚ ʦʟʝʨʝ 

ʦʙʠʪʘʶʪ 13 ʪʘʢʩʦʥʦʚ Cladocera (Sida crystallina, Limnosida frontosa, Diaphanosoma 

brachyurum, Holopedium gibberum, Daphnia spp. (D. galeata, D. cristata), 

Ceriodaphnia spp. (Ceriodaphnia quadrangula), Chydorus cf. sphaericus, Bosmina 

(Eubosmina) cf. longispina, Bosmina longirostris, Bosmina coregoni, Leptodora kindti) 
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(ʂʫʣʠʢʦʚʘ, 2005). ɺ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʝʨʘ ɻʘʭʢʦʟʝʨʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ 41 

ʪʘʢʩʦʥ Cladocera. ʀʟ ʯʠʩʣʘ ʪʘʢʩʦʥʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʟʦʦʧʣʘʥʢʪʦʥʝ, ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʥʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʪʘʪʢʠ Limnosida frontosa, Diaphanosoma 

brachyurum, Holopedium gibberum, ʦ ʧʣʦʭʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʦʩʪʘʪʢʦʚ ʢʦʪʦʨʳʭ 

ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ. Daphnia spp. ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʘʩʴ ʧʦ 

ʵʬʠʧʧʠʫʤʘʤ ʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ Daphnia longispina ʠ Dapnia pulex. ɺ ʩʧʠʩʢʝ 

ʚʠʜʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʂʫʣʠʢʦʚʦʡ (2005) ʥʝ ʯʠʩʣʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʘʢʩʦʥʳ, 

ʚʳʷʚʣʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʢʣʘʜʦʮʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟ. ɻʘʭʢʦʟʝʨʦ: 

Acroperus harpae, Alona guttata tuberculata / Coronatella rectangula pulchra, Alona 

affinis, Alona costata, Alona quadrangularis, Alona guttata / Coronatella rectangula, 

Alona intermedia, Alona rustica, Alonella excise, Alonella exiqua, Alonella nana, 

Alonopsis elongata, Camptocercus rectirostris, Chydorus gibbus, Daphnia longispina, 

Dapnia pulex, Disparalona rostrata, Eurycercus sp., Graptoleberis testudinaria, Kurzia 

latissima, Latona setifera, Leydigia acanthocercoides, Leydigia leydigi, Monospilus 

dispar, Opxryoxus gracilis, Oxyurella tenuicaudis, Pleuroxus laevis, Pleuroxus 

trigonellus, Pleuroxus truncatus, Pleuroxus uncinatus, Polyphemus pediculus, 

Pseudochydorus globosus, Simocephalus sp., Rynchotalona latens. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʧʠʩʦʢ ʚʠʜʦʚ ʦʟʝʨʘ ɻʘʭʢʦʟʝʨʦ ʧʦʧʦʣʥʠʣʩʷ ʥʘ 34 ʪʘʢʩʦʥʘ. 

çɼʨʫʛʠʤ ʩʣʫʯʘʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʪʘʢʩʦʥʦʚ, ʨʘʥʝʝ ʥʝ ʚʳʷʚʣʝʥʥʳʭ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ, ʷʚʣʷʝʪʩʷ ʥʘʭʦʜʢʘ 

Camptocercus rectirostris Schºdler 1862 ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟ. 

ʂʦʪʦʚʦ (ʍʘʨʙʝʡʩʢʘ ̫ ʩʠʩʪʝʤʘ ʦʟyʨ), ʢʦʪʦʨʳʡ ʥʝ ʙʳʣ ʚʳʷʚʣʝʥ ʚ ʩʦʩʪʘʚʝ 

ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʧʨʦʙ ʍʘʨʙʝʡʩʢʠʭ ʦʟʨy, ʥʦ ʨʘʥʝʝ ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʩʦʩʪʘʚʝ 

ʨʝʮʝʥʪʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟ. ɹ. ʍʘʨʙʝʡ (ʅʘʟʘʨʦʚʘ ʠ ʜʨ., 2014). ɺʠʜ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʩʠʣʴʥʦ ʟʘʨʦʩʰʠʝ ʠ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʦʟʨyʘ, ʧʨʫʜʳ ʠ ʨʝʢʠ, 

ʦʙʠʪʘʝʪ ʩʨʝʜʠ ʙʦʛʘʪʳʭ ʜʝʪʨʠʪʦʤ ʟʘʨʦʩʣʝʡ ʤʘʢʨʦʬʠʪʦʚ, ʚ ʜʝʪʨʠʪʝ ʥʘʜ ʧʝʩʯʘʥʳʤʠ 

ʛʨʫʥʪʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʙʦʣʝʝ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ (Flºssner, 2000). ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʩʧʠʩʢʘʭ ʟʦʦʧʣʘʥʢʪʦʥʘ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ Alona quadrangularis, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʡ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʦʟʝʨʘè (ʌʨʦʣʦʚʘ ʠ ʜʨ., 2015; 

ʀʙʨʘʛʠʤʦʚʘ, 2018). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ Cladocera ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʤʦʞʝʪ 
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ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʠʢʘʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʧʦʣʥʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

4.7. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʵʬʠʧʧʠʫʤʦʚ Ceriodaphnia spp. 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʦʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʢʣʶʯʘ ʜʣʷ ʨʦʜʘ 

Ceriodaphnia ʥʘ ʦʩʥʦʚʝ ʧʨʦʙ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʦʦʧʣʘʥʢʪʦʥʘ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ. çʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʵʬʠʧʧʠʫʤʦʚ, 

ʦʪʤʝʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʦʜ ʩʢʘʥʠʨʫʶʱʠʤ ʵʣʝʢʪʨʦʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ, ʭʦʪʴ ʠ 

ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʦʜʥʘʢʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʨʠ ʘʥʘʣʠʟʝ ʧʦʜ ʩʚʝʪʦʚʳʤ 

ʤʠʢʨʦʩʢʦʧʦʤè (ʀʙʨʘʛʠʤʦʚʘ, 2018). ʊʘʢ, ʧʦ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʤ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ 

ʚ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʪʘʬʦʮʝʥʦʟʘ ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ, ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 

ʵʬʠʧʧʠʫʤ rCeriodaphnia pulchella (ʈʠʩ 31).   

 

ʈʠʩ 31. ʕʬʠʧʧʠʫʤʳ Ceriodaphnia pulchella Sars, 1862: ɸïɻ ï ʩʦʚʨʝʤʝʥʥʳʡ 

ʵʬʠʧʧʠʫʤ ʧʦʜ ʩʢʘʥʠʨʫʶʱʠʤ (ɸïɹ) ʠ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ (ɺïɻ); ɼ - 

ʵʬʠʧʧʠʫʤ, ʦʙʥʘʨʫʞʝʥʥʳʡ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟ. ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ.  

 

1. Ceriodaphnia megops Sars, 1862 (ʇʨʠʣʦʞʝʥʠʝ 3, ʈʠʩ. 1ï2) 

ɼʣʠʥʘ ʦʢʦʣʦ 0.5ï0.55 ʤʤ, ʰʠʨʠʥʘ ʦʢʦʣʦ 0.7 ʜʣʠʥʳ. ʉʙʦʢʫ ʵʬʠʧʧʠʫʤ 

ʚʳʛʣʷʜʠʪ ʧʦʯʪʠ ʧʦʣʫʢʨʫʛʣʳʤ, ʥʝʩʢʦʣʴʢʦ ʘʩʠʤʤʝʪʨʠʯʥʳʤ, ʩʠʣʴʥʦ ʩʫʞʝʥʥʳʤ ʥʘ 

ʢʦʥʮʝ; ʜʦʨʩʘʣʴʥʳʡ ʢʨʘʡ ʧʦʯʪʠ ʧʨʷʤʦʡ, ʚʝʥʪʨʘʣʴʥʳʡ ʢʨʘʡ ʨʘʚʥʦʤʝʨʥʦ ʠʟʦʛʥʫʪ ʦʪ 

ɸ) ɹ) 

ɺ) ɻ) 

ɼ) 
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ʟʘʜʥʝ-ʚʝʥʪʨʘʣʴʥʦʛʦ ʜʦ ʧʝʨʝʜʥʝ-ʚʝʥʪʨʘʣʴʥʦʛʦ ʫʛʣʘ ʩʪʚʦʨʢʠ (ʈʠʩ. 1, ɸ; 2, ɸï ɻ). 

ʇʘʨʥʳʝ ʣʘʪʝʨʦ-ʜʦʨʩʘʣʴʥʳʝ ʛʨʝʙʥʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ (ʈʠʩ. 1, ɹïɻ), ʪʷʥʫʪʩʷ ʚʳʰʝ 

ʜʦʨʩʘʣʴʥʦʛʦ ʢʨʘʷ, ʢʘʢ ʚʠʜʥʦ ʩʙʦʢʫ (ʈʠʩ. 1, A; 2, Aïɻ), ʠʭ ʩʧʠʥʥʦʡ ʢʨʘʡ ʥʝʩʢʦʣʴʢʦ 

ʚʳʧʫʢʣʳʡ. ʆʪʯʝʪʣʠʚʦʝ ʫʛʣʫʙʣʝʥʠʝ ʚʜʦʣʴ ʩʧʠʥʳ ʦʪʜʝʣʷʝʪ ʜʚʝ ʧʦʣʦʚʠʥʳ ʵʬʠʧʧʠʷ 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʝʣʠʪ ʜʦʨʩʘʣʴʥʫʶ ʧʣʘʩʪʠʥʫ ʥʘ ʜʚʝ ʧʦʣʦʚʠʥʳ; ʩʢʫʣʴʧʪʫʨʘ 

ʜʦʨʩʘʣʴʥʦʡ ʧʣʘʩʪʠʥʳ ʥʝʩʝʪ ʨʷʜ ʧʨʦʜʦʣʴʥʳʭ ʫʛʣʫʙʣʝʥʠʡ (ʈʠʩ. 1, ɻïɼ). 

ʉʢʫʣʴʧʪʫʨʘ ʥʘ ʣʘʪʝʨʦ-ʜʦʨʩʘʣʴʥʳʭ ʛʨʝʙʥʷʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʙʦʣʴʰʠʤʠ, 

ʥʝʚʳʩʦʢʠʤʠ, ʧʦʣʫʢʨʫʛʣʳʤʠ ʚʳʩʪʫʧʘʤʠ (ʈʠʩ. 1, ɻïɽ), ʦʢʨʫʛʣʳʝ hʝʩʪʠʫʛʦʣʴʥʳʝ 

ʚʦʟʜʫʰʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ 

(ʈʠʩ. 2, ɼ). ʃʦʢʫʩ ʷʡʮʘ ʛʣʘʜʢʠʡ, ʥʝʩʢʦʣʴʢʦ ʨʘʩʰʠʨʷʶʱʠʡʩʷ ʚ ʩʪʦʨʦʥʳ, ʩ ʧʣʦʭʦ 

ʚʳʨʘʞʝʥʥʳʤʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʫʛʣʫʙʣʝʥʠʷʤʠ (ʈʠʩ. 1, ɹ, ɽïɾ); ʧʦʜ ʦʧʪʠʯʝʩʢʠʤ 

ʤʠʢʨʦʩʢʦʧʦʤ ʧʦʚʝʨʭʥʦʩʪʴ ʣʦʢʫʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʘʜʢʘʷ, ʩ ʥʝʙʦʣʴʰʠʤʠ 

ʥʝʨʦʚʥʦʩʪʷʤʠ (ʈʠʩ. 2, ɼ). ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʵʬʠʧʧʠʫʤʘ ʧʦʢʨʳʪʘ 

ʥʝʚʳʩʦʢʠʤʠ, ʧʣʦʪʥʳʤʠ, ʫʧʣʦʱʥyʥʳʤʠ ʚʳʩʪʫʧʘʤʠ (ʈʠʩ. 1, ɾïɿ), ʚʥʝʰʥʠʝ 

ʧʨʠʟʥʘʢʠ ʥʘʣʠʯʠʷ ʚʦʟʜʫʰʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʭʦʨʦʰʦ ʚʠʜʥʳ ʧʦʜ ʩʚʝʪʦʚʳʤ 

ʤʠʢʨʦʩʢʦʧʦʤ (ʈʠʩ. 2, ɻ, ɽ). ʊʘʢʠʝ ʚʦʟʜʫʰʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʪʩʫʪʩʪʚʫʪʁ ʚ ʦʙʣʘʩʪʠ 

ʣʦʢʫʩʘ. ɺʝʥʪʨʘʣʴʥʳʡ ʦʙʦʜʦʢ ʵʬʠʧʧʠʫʤʘ ʣʠʰʝʥ ʚʦʟʜʫʰʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʠʩʧʝʱʨʝʥ ʥʝʷʩʥʦʡ ʤʥʦʛʦʫʛʦʣʴʥʦʡ ʩʝʪʯʘʪʦʩʪʴʶ (ʈʠʩ. 1, ɿ; 2, ɽ). 

2. Ceriodaphnia laticaudata P.E. M¿ller, 1867 (ʇʨʠʣʦʞʝʥʠʝ 3, ʈʠʩ. 3ï4) 

ɼʣʠʥʘ ʦʢʦʣʦ 0.4ï0.45 ʤʤ, ʰʠʨʠʥʘ ʦʢʦʣʦ 0.66ï0.7 ʜʣʠʥʳ. ʉʙʦʢʫ ʬɻʠʧʧʠʫʤ 

ʘʩʠʤʤʝʪʨʠʯʝʥ, ʩʫʞʘʝʪʩʷ ʙʣʠʞʝ ʢ ʢʦʥʮʫ; ʜʦʨʩʘʣʴʥʳʡ ʢʨʘʡ ʧʨʷʤʦʡ, ʚʝʥʪʨʘʣʴʥʳʡ 

ʢʨʘʡ ʨʘʚʥʦʤʝʨʥʦ ʠʟʦʛʥʫʪ ʦʪ ʟʘʜʥʝ-ʚʝʥʪʨʘʣʴʥʦʛʦ ʢ ʧʝʨʝʜʥʝʤʫ ʢʨʘʶ, ʢʦʪʦʨʳʡ 

ʧʦʯʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʜʦʨʩʘʣʴʥʦʤʫ ʢʨʘʶ (ʈʠʩ. 3, A, ɼ; 4, Aïɻ). ʇʘʨʥʳʝ ʣʘʪʝʨʦ-

ʜʦʨʩʘʣʴʥʳʝ ʛʨʝʙʥʠ ʦʪʩʫʪʩʪʚʫʶʪ (ʈʠʩ. 3, ɹïɺ). ʋʛʣʫʙʣʝʥʠʝ ʚʜʦʣʴ ʩʧʠʥʳ ʥʝʟʘʤʝʪʥʦ 

ʦʪʜʝʣʷʝʪ ʜʚʝ ʧʦʣʦʚʠʥʢʠ ʵʬʠʧʧʠʫʤʘ; ʩʢʫʣʴʧʪʫʨʘ ʜʦʨʩʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʚ ʚʠʜʝ 

ʥʝʩʢʦʣʴʢʠʭ ʚʦʣʥʠʩʪʳʭ ʧʨʦʜʦʣʴʥʳʭ ʫʛʣʫʙʣʝʥʠʡ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʷʪʝʥ ï 

ʤʝʣʴʯʘʡʰʠʭ ʙʫʛʦʨʢʦʚ (ʈʠʩ. 3, ɻ, ɽ). ʃʦʢʫʩ ʡ̫ʮʘ ʟʘʤʝʪʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʩʙʦʢʫ (ʈʠʩ. 

3, ɹïɺ), ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʫʛʣʫʙʣʝʥʠʡ, ʥʦ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʙʣʠʟʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʜʨʫʛ ʢ ʜʨʫʛʫ ʧʦʣʫʢʨʫʛʣʳʤʠ ʚʳʩʪʫʧʘʤʠ (ʈʠʩ. 3, ɼïɿ) ʦʪʯyʪʣʠʚʦ 

ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʤʠ ʪʘʢʞʝ ʧʦʜ ʦʧʪʠʯʝʩʢʠʤ ʤʠʢʨʦʩʢʦʧʦʤ (ʈʠʩ. 4, ɼ), ʢʨʫʛʦʚʦʡ 
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ʨʷʜ ʠʟ ʤʝʣʴʯʘʡʰʠʭ ʙʫʛʦʨʢʦʚ ʥʘ ʢʘʞʜʦʤ ʧʦʣʫʢʨʫʛʣʦʤ ʚʳʩʪʫʧʝ (ʈʠʩ. 3, ɾ). 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʣʦʢʫʩʦʤ ʷʡʮʘ ʠ ʜʦʨʩʘʣʴʥʳʤ ʢʨʘʝʤ ʩ ʥʝʚʳʩʦʢʠʤʠ, 

ʫʧʣʦʱʥyʥʳʤʠ ʚʳʩʪʫʧʘʤʠ (ʥʝ ʩʚʷʟʘʥʥʳʤʠ ʩ ʚʦʟʜʫʰʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ) 

ʩʦʩʪʦʠʪ ʠʟ ʤʝʣʴʯʘʡʰʠʭ ʙʫʛʦʨʢʦʚ (ʈʠʩ. 3, ɽ). ʆʩʪʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʬʠʧʧʠʫʤʘ 

ʧʦʢʨʳʪʘ ʥʝʚʳʩʦʢʠʤʠ, ʧʣʦʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʜʨʫʛ ʢ ʜʨʫʛʫ ʫʧʣʦʱʝʥʥʳʤʠ 

ʚʳʩʪʫʧʘʤʠ (ʈʠʩ. 3, ɿ) ï ʚʥʝʰʥʠʡ ʧʨʠʟʥʘʢ ʥʘʣʠʯʠʷ ʚʦʟʜʫʰʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʚʠʜʥʳ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ (ʈʠʩ. 4, ɹïɼ), ʢʘʞʜʳʡ ʚʳʩʪʫʧ 

ʩʦʜʝʨʞʠʪ ʧʷʪʥʳʰʢʦ ʠʟ ʤʝʣʴʯʘʡʰʠʭ ʙʫʛʦʨʢʦʚ. ʕʬʠʧʧʠʫʤ ʩ ʫʟʢʠʤ ʚʝʥʪʨʘʣʴʥʳʤ 

ʦʙʦʜʢʦʤ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʩʢʫʣʴʧʪʫʨʳ (ʈʠʩ. 3, ɼ). 

3. Ceriodaphnia rotunda (Straus, 1820) sensu Sars, 1862 (ʇʨʠʣʦʞʝʥʠʝ 3, ʈʠʩ. 5ï

6) 

ɼʣʠʥʘ ʦʢʦʣʦ 0.5 ʤʤ, ʰʠʨʠʥʘ ʦʢʦʣʦ 0.75 ʜʣʠʥʳ. ʉʙʦʢʫ ʵʬʠʧʧʠʫʤ 

ʧʦʣʫʢʨʫʛʣʳʡ; ʜʦʨʩʘʣʴʥʳʡ ʢʨʘʡ ʩʣʝʛʢʘ ʚʳʧʫʢʣʳʡ, ʚʝʥʪʨʘʣʴʥʳʡ ʢʨʘʡ ʨʘʚʥʦʤʝʨʥʦ 

ʠʟʦʛʥʫʪ ʦʪ ʟʘʜʥʝ-ʚʝʥʪʨʘʣʴʥʦʛʦ ʢ ʧʝʨʝʜʥʝʤʫ ʢʨʘʶ (ʈʠʩ. 5, A; 6, Aïɹ, ɻ). ʇʘʨʥʳʝ 

ʣʘʪʝʨʦ-ʜʦʨʩʘʣʴʥʳʝ ʛʨʝʙʥʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʋʛʣʫʙʣʝʥʠʝ ʚʜʦʣʴ ʩʧʠʥʳ ʥʝʟʘʤʝʪʥʦ 

ʦʪʜʝʣʷʝʪ ʜʚʝ ʧʦʣʦʚʠʥʳ ʵʬʠʧʧʠʫʤʘ; ʩʢʫʣʴʧʪʫʨʘ ʜʦʨʩʘʣʴʥʦʡ ʧʣʘʩʪʠʥʳ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʦʯʝʥʴ ʪʦʥʢʠʭ ʧʨʦʜʦʣʴʥʳʭ ʫʛʣʫʙʣʝʥʠʡ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʤʝʣʴʯʘʡʰʠʭ ʙʫʛʦʨʢʦʚ, ʥʝ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚ ʧʷʪʥʘ (ʈʠʩ. 5, ɹïɺ). ʃʦʢʫʩ ʷʡʮʘ 

ʟʘʤʝʪʥʦ ʨʘʩʰʠʨʝʥ ʚ ʩʪʦʨʦʥʳ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʜʦʣʴʥʭr ʫʛʣʫʙʣʝʥʠʡ, ʥʦ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʣʦʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʜʨʫʛ ʢ ʜʨʫʛʫ ʧʦʣʫʢʨʫʛʣʳʤʠ 

ʚʳʩʪʫʧʘʤʠ (ʈʠʩ. 5, ɹ, ɻ), ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳʤʠ ʪʘʢʞʝ ʧʦʜ ʦʧʪʠʯʝʩʢʠʤ 

ʤʠʢʨʦʩʢʦʧʦʤ (ʈʠʩ. 6, ɺ), ʩ ʧʷʪʥʳʰʢʦʤ ʠʟ ʤʝʣʴʯʘʡʰʠʭ ʙʫʛʦʨʢʦʚ ʥʘ ʢʘʞʜʦʤ 

ʧʦʣʫʢʨʫʛʣʦʤ ʚʳʩʪʫʧʝ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʣʦʢʫʩʦʤ ʷʡʮʘ ʠ ʜʦʨʩʘʣʴʥʳʤ ʢʨʘʝʤ ʩ 

ʥʝʚʳʩʦʢʠʤʠ, ʫʧʣʦʱʥyʥʳʤʠ ʚʳʩʪʫʧʘʤʠ (ʥʝ ʩʚʷʟʘʥʥʳʤʠ ʩ ʚʦʟʜʫʰʥʳʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ) ʩʦʩʪʦʠʪ ʠʟ ʤʝʣʴʯʘʡʰʠʭ ʙʫʛʦʨʢʦʚ (ʈʠʩ. 5ɹ). ʆʩʪʘʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʵʬʠʧʧʠʫʤʘ ʧʦʢʨʳʪʘ ʥʝʚʳʩʦʢʠʤʠ, ʧʣʦʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʜʨʫʛ ʢ 

ʜʨʫʛʫ ʫʧʣʦʱʥyʥʳʤʠ ʚʳʩʪʫʧʘʤʠ (ʈʠʩ. 5, ɻïɼ; 6, ɺ) ï ʚʥʝʰʥʠʡ ʧʨʠʟʥʘʢ ʥʘʣʠʯʠʷ 

ʚʦʟʜʫʰʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʚʠʜʥʳ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ, 

ʢʘʞʜʳʡ ʚʳʩʪʫʧ ʩʦʜʝʨʞʠʪ ʧʷʪʥʳʰʢʦ ʠʟ ʤʝʣʴʯʘʡʰʠʭ ʙʫʛʦʨʢʦʚ. ʕʬʠʧʧʠʫʤ ʩ ʫʟʢʠʤ 
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ʚʝʥʪʨʘʣʴʥʳʤ ʦʙʦʜʢʦʤ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʩʢʫʣʴʧʪʫʨʳ (ʈʠʩ. 5, ɽ). ɺ ʦʙʱʝʤ, 

ʤʝʣʴʯʘʡʰʠʝ ʙʫʛʦʨʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʣʫʯʰʝ ʨʘʟʚʠʪ rʧʦ ʩʨʘʚʥʝʥʠʶ ʩ C. laticaudata. 

4. Ceriodaphnia quadrangula (O.F.M¿ller, 1785) (ʇʨʠʣʦʞʝʥʠʝ 3, ʈʠʩ. 7ï8) 

ɼʣʠʥʘ ʦʢʦʣʦ 0.35ï0.4 ʤʤ, ʰʠʨʠʥʘ ʦʢʦʣʦ 0.6ï0.65 ʜʣʠʥʳ. ʉʙʦʢʫ ʵʬʠʧʧʠʫʤ 

ʧʦʣʫʢʨʫʛʣʳʡ; ʜʦʨʩʘʣʴʥʳʡ ʢʨʘʡ ʩʣʝʛʢʘ ʚʳʧʫʢʣʳʡ (ʧʦʯʪʠ ʧʨʷʤʦʡ), ʚʝʥʪʨʘʣʴʥʳʡ 

ʢʨʘʡ ʨʘʚʥʦʤʝʨʥʦ ʠʟʦʛʥʫʪ ʦʪ ʟʘʜʥʝ-ʚʝʥʪʨʘʣʴʥʦʛʦ ʜʦ ʧʝʨʝʜʥʝ-ʚʝʥʪʨʘʣʴʥʦʛʦ ʢʨʘʷ 

ʩʪʚʦʨʢʠ (ʈʠʩ. 7, Aïɹ; 8, Aïɻ). ʇʘʨʥʳʝ ʣʘʪʝʨʦ-ʜʦʨʩʘʣʴʥʳʝ ʛʨʝʙʥʠ ʦʪʩʫʪʩʪʚʫʶʪ 

(ʈʠʩ.7, ɸïɺ). ʆʪʯʪyʣʠʚʦʝ ʫʛʣʫʙʣʝʥʠʝ ʚʜʦʣʴ ʜʦʨʩʘʣʴʥʦʛʦ ʢʨʘʷ ʦʪʜʝʣʷʝʪ ʜʚʝ 

ʧʦʣʦʚʠʥʳ ʵʬʠʧʧʠʫʤʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʝʣʠʪ ʥʘ ʜʚʝ ʧʦʣʦʚʠʥʳ ʜʦʨʩʘʣʴʥʫʶ 

ʧʣʘʩʪʠʥʫ, ʩʢʫʣʴʧʪʫʨʘ ʢʦʪʦʨʦʡ ʦʪʣʠʯʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʣʩʪʳʭ 

ʚʳʩʪʫʧʦʚ ʩ ʨʘʟʚʝʪʚʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ (ʈʠʩ. 7, ɻïɼ), ʥʠʢʘʢʠʭ ʫʛʣʫʙʣʝʥʠʡ ʠʣʠ 

ʥʝʙʦʣʴʰʠʭ ʚʳʨʦʩʪʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʚʦʟʜʫʰʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʵʪʦʡ ʟʦʥʝ ʥʝ 

ʠʤʝʝʪʩʷ. ʃʦʢʫʩ ʷʡʮʘ ʥʝʩʢʦʣʴʢʦ ʨʘʩʰʠʨʷʝʪʩʷ ʩʙʦʢʫ (ʈʠʩ. 7, ɹ), ʧʦʚʝʨʭʥʦʩʪʴ ʣʦʢʫʩʘ 

ʪʘʢʞʝ ʦʩʥʘʱʝʥʘ ʚʳʩʪʫʧʘʤʠ ʩ ʨʘʟʚʝʪʚʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ, ʢʘʢ ʠ ʦʙʣʘʩʪ ɹʜʦʨʩʘʣʴʥʦʡ 

ʧʣʘʩʪʠʥʳ (ʈʠʩ. 7, ɼïɽ). ʆʩʪʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʬʠʧʧʠʫʤʘ ʧʦʢʨʳʪʘ ʪʘʢʠʤʠ ʞʝ 

ʚʳʩʪʫʧʘʤʠ, ʥʦ ʙʣʠʞʝ ʢ ʢʨʘʷʤ ʦʥʠ ʫʤʝʥʴʰʘʶʪʩʷ ʚ ʨʘʟʤʝʨʘʭ, ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʢʨʫʛʠ ʠʟ ʤʝʣʢʠʭ ʙʫʛʦʨʢʦʚ (ʈʠʩ. 7, ɿ). ɺʦʟʜʫʰʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʚʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʵʬʠʧʧʠʫʤʘ, ʭʦʨʦʰʦ ʚʠʜʥʳ ʧʦʜ ʩʚʝʪʦʚʳʤ 

ʤʠʢʨʦʩʢʦʧʦʤ (ʈʠʩ. 8, ɺïɼ), ʚ ʦʪʣʠʯʠʠ ʦʪ ʉʕʄ, ʛʜʝ ʦʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʙʨʶʰʥʦʡ 

ʯʘʩʪʠ, ʩʣʝʛʢʘ ʧʨʠʧʦʜʥʠʤʘʷʩʴ ʥʘʜ ʦʙʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʢʘʞʜʦʝ ʚʦʟʜʫʰʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝʩʪy ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʢʨʫʛ ʠʟ ʤʝʣʢʠʭ ʙʫʛʦʨʢʦʚ (ʈʠʩ. 7, ɿ). 

ɺʝʥʪʨʘʣʴʥʳʡ ʦʙʦʜʦʢ ʵʬʠʧʧʠʫʤʘ ʣʠʰʝʥ ʚʦʟʜʫʰʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʥʝ ʠʤʝʝʪ 

ʨʝʪʠʢʫʣʷʮʠʠ (ʈʠʩ. 7, ɿ; 8, ɽ). 

5. Ceriodaphnia pulchella Sars, 1862 (ʇʨʠʣʦʞʝʥʠʝ 3, ʈʠʩ. 9ï10) 

ɼʣʠʥʘ ʦʢʦʣʦ 0,35 ʤʤ, ʰʠʨʠʥʘ ʦʢʦʣʦ 0.7 ʜʣʠʥʳ. ʉʙʦʢʫ ʵʬʠʧʧʠʫʤ 

ʧʦʣʫʢʨʫʛʣʳʡ; ʜʦʨʩʘʣʴʥʳʡ ʢʨʘʡ ʧʨʷʤʦʡ, ʚʝʥʪʨʘʣʴʥʳʡ ʢʨʘʡ ʨʘʚʥʦʤʝʨʥʦ ʠʟʦʛʥʫʪ ʦʪ 

ʟʘʜʥʝ-ʚʝʥʪʨʘʣʴʥʦʛʦ ʜʦ ʧʝʨʝʜʥʝ-ʚʝʥʪʨʘʣʴʥʦʛʦ ʢʨʘʷ (ʈʠʩ. 9, A; 10, Aïɺ). ʇʘʨʥʳʝ 

ʣʘʪʝʨʦ-ʜʦʨʩʘʣʴʥʳʝ ʛʨʝʙʥʠ ʦʪʩʫʪʩʪʚʫʶʪ (ʈʠʩ. 9, ɹïɺ). ʋʛʣʫʙʣʝʥʠʝ ʚʜʦʣʴ ʩʧʠʥʳ 

ʨʘʟʣʠʯʠʤʦ ʦʪʜʝʣʷʝʪ ʜʚʝ ʧʦʣʦʚʠʥʳ ʬɻʠʧʧʠʫʤʘ; ʩʢʫʣʴʧʪʫʨʘ ʜʦʨʩʘʣʴʥʦʡ ʧʣʘʩʪʠʥʳ 

ʙʝʟ ʫʛʣʫʙʣʝʥʠʡ, ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʥʝʚʳʩʦʢʠʤʠ ʧʷʪʥʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ 
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ʤʝʣʴʯʘʡʰʠʭ ʙʫʛʦʨʢʦʚ (ʈʠʩ. 9, ɻ). ʃʦʢʫʩ ʷʡʮʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʩʙʦʢʫ, 

ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʫʛʣʫʙʣʝʥʠʡ, ʚ ʮʝʣʦʤ, ʛʣʘʜʢʠʡ (ʈʠʩ. 9, ɺ), ʥʦ ʙʣʠʟʣʝʞʘʱʠʝ 

ʤʝʣʴʯʘʡʰʠʝ ʙʫʛʦʨʢʠ ʠʥʦʛʜʘ ʦʨʛʘʥʠʟʫʪʁʩʷ ʚ ʧʷʪʥʘ (ʈʠʩ. 9, ɼ), ʚʝʨʦʷʪʥʦ, ʵʪʠ ʧʷʪʥʘ 

ʜʝʣʘʶʪ ʧʦʚʝʨʭʥʦʩʪʴ ʣʦʢʫʩʘ ʥʝʧʨʦʟʨʘʯʥʦʡ ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʧʦʜ ʩʚʝʪʦʚʤr 

ʤʠʢʨʦʩʢʦʧʦʤ (ʈʠʩ. 10, ɻïɽ). ʇʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʣʦʢʫʩʦʤ ʷʡʮʘ ʠ ʩʧʠʥʥʳʤ ʢʨʘʝʤ 

ʠʤʝʝʪ ʪʘʢʫʶ ʞʝ ʩʢʫʣʴʧʪʫʨʫ. ʆʩʪʘʣʴʥʳʝ ʯʘʩʪʠ ʵʬʠʧʧʠʫʤʘ ʧʦʢʨʳʪʳ ʥʝʷʩʥʦʡ (ʧʦʜ 

ʉʕʄ) ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʩʝʪʯʘʪʦʩʪʴʶ (ʈʠʩ. 9, ɽ) ï ʚʥʝʰʥʠʡ ʧʨʠʟʥʘʢ ʥʘʣʠʯʠʷ 

ʚʦʟʜʫʰʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʭʦʨʦʰʦ ʚʠʜʠʤʳʭ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ (ʈʠʩ. 10, 

ɻïɽ), ʣʠʥʠʠ ʨʝʪʠʢʫʣʷʮʠʠ ʩ ʦʩʦʙʝʥʥʦ ʤʝʣʢʠʤʠ ʙʫʛʦʨʢʘʤʠ. ʕʬʠʧʧʠʫʤ ʠʤʝʝʪ ʦʯʝʥʴ 

ʫʟʢʠʡ ʚʝʥʪʨʘʣʴʥʳʡ ʦʙʦʜʦʢ ʩ ʥʝʷʩʥʦʡ ʩʝʪʯʘʪʦʩʪʴʶ, ʣʠʰʥyʥʳʡ ʢʘʢʠʭ-ʣʠʙʦ 

ʙʫʛʦʨʢʦʚ (ʈʠʩ. 9, ɽ; 10, ɽ). ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʥʘʤʠ 

ʤʘʪʝʨʠʘʣʝ, ʦʙʨʘʟʮʳ ʙʳʣʠ ʥʝʦʙʳʯʘʡʥʦ ʤʘʣʝʥʴʢʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʠʩʘʥʠʷʤʠ 

ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (Jaksch, 1992). 

6. Ceriodaphnia reticulata (Jurine, 1820) (ʇʨʠʣʦʞʝʥʠʝ 3, ʈʠʩ. 11ï12) 

ɼʣʠʥʘ ʦʢʦʣʦ 0,6 ʤʤ, ʰʠʨʠʥʘ ʦʢʦʣʦ 0.6 ʜʣʠʥʳ. ʉʙʦʢʫ ʵʬʠʧʧʠʫʤ ʧʦʯʪʠ 

ʧʦʣʫʢʨʫʛʣʳʡ; ʜʦʨʩʘʣʴʥʳʡ ʢʨʘʡ ʧʨʷʤʦʡ, ʚʝʥʪʨʘʣʴʥʳʡ ʢʨʘʡ ʨʘʚʥʦʤʝʨʥʦ ʠʟʦʛʥʫʪ ʦʪ 

ʟʘʜʥʝ-ʚʝʥʪʨʘʣʴʥʦʛʦ ʢʨʘʷ ʢ ʧʝʨʝʜʥʝ-ʚʝʥʪʨʘʣʴʥʦʤʫ, ʢʦʪʦʨʳʡ ʧʦʯʪʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʜʦʨʩʘʣʴʥʦʤʫ ʢʨʘʶ (ʈʠʩ. 11, Aïɺ; 12, Aïɻ). ʇʘʨʥʳʝ ʣʘʪʝʨʦ-

ʜʦʨʩʘʣʴʥʳʝ ʛʨʝʙʥʠ ʦʪʩʫʪʩʪʚʫʶʪ (ʈʠʩ. 11, ɹ). ʋʛʣʫʙʣʝʥʠʝ ʚʜʦʣʴ ʩʧʠʥʥʦʛʦ ʢʨʘʷ 

ʦʪʯyʪʣʠʚʦ ʦʪʜʝʣʷʝʪ ʜʚʝ ʧʦʣʦʚʠʥʳ ʬɻʠʧʧʠʫʤʘ (ʈʠʩ. 11, ɹ); ʩʢʫʣʴʧʪʫʨʘ ʜʦʨʩʘʣʴʥʦʡ 

ʧʣʘʩʪʠʥʢʠ ʙʝʟ ʫʛʣʫʙʣʝʥʠʡ, ʙʝʟ ʧʷʪʝʥ, ʧʦʢʨʳʪʘ ʪʦʥʢʠʤʠ, ʤʝʣʢʠʤʠ ʥʠʪʝʚʠʜʥʳʤʠ 

ʚʳʩʪʫʧʘʤʠ (ʈʠʩ. 11, ɻ). ʃʦʢʫʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʚ ʙʦʢʦʚʦʡ ʯʘʩʪʠ, ʙʝʟ 

ʢʘʢʠʭ-ʣʠʙʦ ʫʛʣʫʙʣʝʥʠʡ, ʚ ʮʝʣʦʤ ʛʣʘʜʢʠʡ, ʥʦ ʥʝʩʫʱʠʡ ʤʝʣʢʠʝ ʙʫʛʦʨʢʠ (ʈʠʩ. 11, ɼï

ɽ), ʢʦʪʦʨʳʝ ʩʣʠʰʢʦʤ ʤʘʣ,r ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʧʨʦʟʨʘʯʥʦʡ (ʈʠʩ. 12, ɻï

ɽ). ʇʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʣʦʢʫʩʦʤ ʷʡʮʘ ʠ ʜʦʨʩʘʣʴʥʳʤ ʢʨʘʝʤ ʠʤʝʝʪ ʪʘʢʫʶ ʞʝ 

ʩʢʫʣʴʧʪʫʨʫ. ʆʩʪʘʣʴʥʳʝ ʯʘʩʪʠ ʵʬʠʧʧʠʫʤʘ ʧʦʢʨʳʪʳ ʥʝʷʩʥʦʡ (ʧʦʜ ʉʕʄ) 

ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʩʝʪʯʘʪʦʩʪʴʶ (ʈʠʩ. 11, ɼ) ï ʚʥʝʰʥʠʡ ʧʨʠʟʥʘʢ ʥʘʣʠʯʠʷ ʚʦʟʜʫʰʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʭʦʨʦʰʦ ʚʠʜʠʤʳʭ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ (ʈʠʩ. 12, ɺïɻ) ʠ 

ʠʤʝʶʱʠʭ ʩʪʨʫʢʪʫʨʫ ʢʘʢ ʚ ʣʦʢʫʩʝ ʷʡʮʘ. ʕʬʠʧʧʠʫʤ ʠʤʝʝʪ ʫʟʢʠʡ ʚʝʥʪʨʘʣʴʥʳʡ 

ʦʙʦʜʦʢ ʠ ʥʝʷʩʥʫ  ʁʩʝʪʯʘʪʦʩʪʴ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʙʫʛʦʨʢʦʚ (ʈʠʩ. 11, ɺ; 12, ɽ). 
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ʂʣʶʯ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʥyʥʳʭ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ 

ʚʠʜʦʚ Ceriodaphnia ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʵʬʠʧʧʠʫʤʘ: 

1(2) ɼʦʨʩʦ-ʣʘʪʝʨʘʣʴʥʳʝ ʛʨʝʙʥʠ ʥʘ ɻʬʠʧʧʠʫʤʝ ʯʝʪʢʦ ʚʳʨʘʞʝʥʳ  C. megops 

2(1) ɼʦʨʩʦ-ʣʘʪʝʨʘʣʴʥʳʝ ʛʨʝʙʥʠ ʥʘ ɻʬʠʧʧʠʫʤʝ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʧʣʦʭʦ 

ʨʘʟʣʠʯʠʤ  r 3 

3 (4) ʆʙʣʘʩʪʴ ʣʦʢʫʩʘ ʷʡʮʘ ʠʤʝʝʪ ʩʢʫʣʴʧʪʫʨʫ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ, ʧʣʦʪʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʨʫʛ ʢ ʜʨʫʛʫ ʧʦʣʫʩʬʝʨʠʯʝʩʢʠʭ ʚʳʩʪʫʧʦʚ  5 

4 (3) ʆʙʣʘʩʪʴ ʣʦʢʫʩʘ ʷʡʮʘ ʥʝ ʠʤʝʝʪ ʧʦʣʫʩʬʝʨʠʯʝʩʢʠʭ ʚʳʩʪʫʧʦʚ 7 

5 (6) ʇʦʣʫʩʬʝʨʠʯʝʩʢʠʝ ʚʳʩʪʫʧʳ ʦʩʥʘʱʝʥʳ ʥʝʩʢʦʣʴʢʠʤʠ ʢʦʨʦʪʢʠʤʠ, ʨʝʜʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʤʝʣʢʠʤʠ ʙʫʛʦʨʢʘʤʠ.  C. laticaudata 

6 (5) ʇʦʣʫʩʬʝʨʠʯʝʩʢʠʝ ʚʳʩʪʫʧʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʣʠʥʥʳʤʠ, ʧʣʦʪʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʤʝʣʢʠʤʠ ʙʫʛʦʨʢʘʤʠ   C. rotunda 

7 (8) ʇʦʚʝʨʭʥʦʩʪʴ ɻʬʠʧʧʠʫʤʘ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʥʝʙʦʣʴʰʠʤʠ ʩʪʦʣʙʯʘʪʳʤʠ 

ʚʳʩʪʫʧʘʤʠ ʩ ʨʘʟʚʝʪʚʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ  C. quadrangula 

8(7) ʅʝʪ ʤʝʣʢʠʭ ʚʳʩʪʫʧʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʬʠʧʧʠʫʤʘ 9 

9 (10) ɼʦʨʩʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʬɻʠʧʧʠʫʤʘ ʩ ʥʠʟʢʠʤʠ ʧʷʪʥʦʧʦʜʦʙʥʳʤʠ 

ʚʳʩʪʫʧʘʤʠ (ʧʦʜ ʉʕʄ), ʣʦʢʫʩ ʷʡʮʘ ʥʝʧʦʚʩʝʤʝʩʪʥʦ ʧʷʪʥʠʩʪ ʧʦʜ ʦʧʪʠʯʝʩʢʠʤ 

ʤʠʢʨʦʩʢʦʧʦʤ ʉ. pulchella 

10 (9) ɼʦʨʩʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʬɻʠʧʧʠʫʤʘ ʩ ʪʦʥʢʠʤʠ, ʥʠʪʝʚʠʜʥʳʤʠ  

ʚʳʩʪʫʧʘʤʠ (ʧʦʜ ʉʕʄ),  ʣʦʢʫʩ  ʷʡʮʘ ʧʦʯʪʠ  ʧʨʦʟʨʘʯʥʳʡ  ʧʦʜ  ʦʧʪʠʯʝʩʢʠʤ   

ʤʠʢʨʦʩʢʦʧʦʤ C. reticulata  

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʬʠʧʧʫʤʦʚ ʮʝʥʥʳ ʜʣʷ ʨʘʟʣʠʯʠʷ ʚʠʜʦʚ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʦʜʘʭ 

ʧʦʜʦʪʨʷʜʘ Anamopoda Kotov, 2013, ʘ ʠʤʝʥʥʦ: Daphnia (Mergeay et al. 2005; Popova 

et al. 2016), Scapholeberis ʠ Moina (Goulden 1968; Alonso et al. 2018). ʊʝʧʝʨʴ ʤʳ 

ʤʦʞʝʤ ʜʦʙʘʚʠʪʴ Ceriodaphnia ʢ ʵʪʦʤʫ ʩʧʠʩʢʫ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʰ 

ʩʧʠʩʦʢ ʥʝʧʦʣʦʥ ʜʘʞʝ ʜʣʷ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ: ʤʳ ʥʝ ʥʘʰʣʠ ʚ ʥʘʰʝʤ 

ʤʘʪʝʨʠʘʣʝ ʛʨʫʧʧʳ C. dubia-affinis (ʵʪʦʪ ʪʘʢʩʦʥ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʨʝʜʦʢ, ʝʩʣʠ ʥʝ 

ʦʪʩʫʪʩʪʚʫʝʪ, ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ). ʈʝʜʢʠʡ ʚʠʜ C. setosa Matile, 1890 ʪʘʢʞʝ ʥʝ 

ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʘʤʠ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʵʬʠʧʧʠʫʤʦʚ Ceriodaphnia ʪʨʠʚʠʘʣʴʥʘ ʚ 
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ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ: ʢʦʛʜʘ ʪʘʢʩʦʥʳ ʠʤʝʶʪ ʩʚʦʝʦʙʨʘʟʥʳʝ ʯʝʨʪʳ (ʜʦʨʩʦ-ʙʦʢʦʚʳʝ 

ʢʠʣʠ ʫ megops, ʧʦʣʫʢʨʫʛʣʘʷ ʩʢʫʣʴʧʪʫʨʘ ʣʦʢʫʩʘ ʷʡʮʘ ʫ laticaudata ʠ rotunda, 

ʭʦʨʦʰʦ ʟʘʤʝʪʥʳʝ ʚʳʩʪʫʧʳ ʩ ʨʘʟʚʝʪʚʣʥyʥʳʤʠ ʢʦʥʮʘʤʠ ʫ quadrangula). ʅʦ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʪʘʢʠʭ ʪʘʢʩʦʥʦʚ, ʢʘʢ C. pulchella ʠ C. reticulata, ʙʦʣʝʝ 

ʧʨʦʙʣʝʤʘʪʠʯʥʘ, ʪʘʢ ʢʘʢ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʨʘʟʣʠʯʠʷ ʩʣʠʰʢʦʤ ʤʘʣʳ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʩʦʭʨʘʥʝʥʠʝ ʤʝʣʴʯʘʡʰʠʭ ʩʪʨʫʢʪʫʨ ʧʦʩʣʝ 

ʵʢʩʧʦʟʠʮʠʠ ʵʬʠʧʧʠʫʤʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʪʘʢ ʢʘʢ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʦʣʴʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʵʬʠʧʧʠʫʤ rʠʣʠ ʜʘʞʝ ʵʬʠʧʧʠʘʣʴʥʳʭ ʩʘʤʦʢ ʩ 

ʠʤʝʶʱʠʤʩʷ ʵʬʠʧʧʠʫʤʦʤ. ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʘʢʩʦʥʦʚ 

ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʙʬʦʩʩʠʣʠʡ ʚ ʦʟʨyʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

(ʉʤʠʨʥʦʚ 2010). ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʪʘʢʩʦʥʦʚ Ceriodaphnia, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʛʦʣʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʥʘ ʦʩʥʦʚʝ ʠʭ 

ʵʬʠʧʧʠʫʤʦʚ (ʢʘʢ ʧʦʜ ʩʚʝʪʦʚʳʤ, ʪʘʢ ʠ ʧʦʜ ʩʢʘʥʠʨʫʶʱʠʤ ʵʣʝʢʪʨʦʥʥʳʤ 

ʤʠʢʨʦʩʢʦʧʦʤ), ʯʪʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ.  
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ɿɸʂʃʖʏɽʅʀɽ 

 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʧʝʨʚʳʝ ʧʨʠʚʝʜʝʥʘ ʠ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʪʘʬʦʮʝʥʦʟʘʭ Cladocera ʨʷʜʘ 

ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟʝʨ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ɸʥʘʣʠʟ Cladocera ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʨʘʥʝʝ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʟʸʨ ɽʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ, ʦʜʥʘʢʦ ʯʘʱʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʥʝ ʧʦʟʚʦʣʷʶʱʝʛʦ ʫʯʝʩʪʴ ʵʢʦʣʦʛʦ-ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ Cladocera. 

ɸʚʪʦʨʦʤ ʠʟʫʯʝʥʳ ʦʩʪʘʪʢʠ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

11 ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟʸʨ ɽʚʨʦʧʝʡʩʢʦʡ ʏʘʩʪʠ ʈʌ ʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ 

ʪʘʬʦʮʝʥʦʟʦʚ ʢʣʘʜʦʮʝʨ ʚ ʪʝʯʝʥʠʝ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ï ʛʦʣʦʮʝʥʘ . ɺʳʜʝʣʝʥʳ 

ʜʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ ʠ ʧʨʦʩʣʝʞʝʥʳ ʠʟʤʝʥʝʥʠʷ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 

ʨʘʟʥʳʭ ʚʦʜʦʸʤʘʭ ʚ ʪʝʯʝʥʠʝ ʛʦʣʦʮʝʥʘ. ɺr ʷʚʣʝʥʳ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʚ ʠʟʤʝʥʝʥʠʠ 

ʪʘʬʦʮʝʥʦʟʦʚ Cladocera ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟʸʨ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ɿʘʧʘʜʥʦʡ 

ɽʚʨʦʧʳ ʚ ʛʦʣʦʮʝʥʝ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʠʣʠʷ ʨʷʜʘ ʪʘʢʩʦʥʦʚ 

Cladocera ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʟʸʨ. ʇʦʜʪʚʝʨʞʜʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ ʨʦʜʘ Ceriodaphnia spp. ʧʦ ʠʭ ʵʬʠʧʧʠʫʤʘʤ. ɺ 

ʭʦʜʝ ʨʘʙʦʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʦʩʪʘʪʢʠ ʚʠʜʘ Rhynchotalona latens, ʨʘʥʝʝ ʥʝ 

ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʘʨʝʘʣʘ ʣʝʜʥʠʢʦʚʦʛʦ ʨʝʣʠʢʪʘ 

ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʣʦʥʦʢ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟʝʨ ʈʦʩʩʠʠ. 

ɺ ʮʝʣʷʭ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨ ɽʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ Cladocera ʠ ʜʨʫʛʠʭ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ.  
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ɺʓɺʆɼʓ 

 

1. ɺ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 11 ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟyʨ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 51 ʪʘʢʩʦʥʘ (40 ʚʠʜʦʚ, 11 ʛʨʫʧʧ ʚʠʜʦʚ) 

Cladocera, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 35 ʨʦʜʘʤ ʠ 12 ʩʝʤʝʡʩʪʚʘʤ. ɹʦʣʝʝ 2/3 ʠʟ ʥʠʭ 

ʦʪʥʦʩʪ̫ʩʷ ʢ ʣʠʪʦʨʘʣʴʥʳʤ ʪʘʢʩʦʥʘʤ. ɺ ʨʦʣʠ ʘʙʩʦʣʶʪʥʳʭ ʜʦʤʠʥʘʥʪʦʚ ʪʘʬʦʮʝʥʦʟʦʚ 

Cladocera ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʝʨ ʚʳʩʪʫʧʘʶʪ ʪʦʣʴʢʦ ʜʚʘ ʪʘʢʩʦʥʘ ï Chydorus cf. 

sphaericus ʠ Bosmina (Eubosmina) cf. longispina, ʩʫʙʜʦʤʠʥʘʥʪʘʤʠ ʷʚʣʷʶʪʩʷ Alona 

affinis, Alonella nana, Acroperus harpae. 

2. ʇʨʝʜʩʪʘʚʠʪʝʣʠ 20 ʪʘʢʩʦʥʦʚ (13 ʚʠʜʦʚ, 7 ʛʨʫʧʧ ʚʠʜʦʚ) ʚʳʷʚʣʝʥʳ ʚʦ ʚʩʝʭ 11 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟyʨʘʭ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʩʦʥʦʚ Cladocera ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʚ ʪʘʬʦʮʝʥʦʟʘʭ ʦʟʨy ʪʘʡʛʠ (48 

ʪʘʢʩʦʥʦʚ) ʠ ʟʦʥʳ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ (47 ʪʘʢʩʦʥʦʚ), ʤʠʥʠʤʘʣʴʥʦʝ ï ʚ ʦʟyʨʘʭ ʪʫʥʜʨʳ 

(23 ʪʘʢʩʦʥʘ).  

3. ʂʣʘʜʦʮʝʨʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ (ʧʦʟʜʥʠʡ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥ ï ʨʘʥʥʠʡ ʛʦʣʦʮʝʥ (ɻʨʝʥʣʘʥʜʠʡ, 11.7 ï 8.3 ʪʳʩ. ʣʝʪ)) ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʛʣʷʮʠʦʛʝʥʥʳʭ ʦʟʸʨ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ʦʟʸʨ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ 

ʦʪʣʠʯʘʶʪʩʷ ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʪʘʢʩʦʥʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥ r ʚʠʜʘʤʠ-ʧʠʦʥʝʨʘʤʠ, 

ʪʦʣʝʨʘʥʪʥʳʤʠ ʢ ʭʦʣʦʜʥʦʤʫ ʢʣʠʤʘʪʫ ʠ ʥʠʟʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ. ɺ ʨʘʥʥʝʛʦʣʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʸʨ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʦʩʪʘʪʢʠ ʣʝʜʥʠʢʦʚʦʛʦ ʨʝʣʠʢʪʘ Rhynchotalona latens, ʨʘʥʝʝ ʥʝ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 

4. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʪʘʢʩʦʥʦʚ Cladocera ʦʪʤʝʯʘʝʪʩʷ ʚ ʩʣʦʷʭ, ʙʦʛʘʪʳʭ 

ʦʨʛʘʥʠʢʦʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʸʨ ʂʦʣʴʩʢʦ-ʂʘʨʝʣʴʩʢʦʡ 

ʧʨʦʚʠʥʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ Alona affinis, Alona quadrangularis ʠ Camptocercus 

rectirostris ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

5. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʠʜʦʚ Ceriodaphnia ʚʦʟʤʦʞʥʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʟʥʘʢʦʚ ʠʭ 

ʵʬʠʧʧʠʫʤʦʚ, ʢʦʪʦʨʳʝ ʚʳʷʚʣʷʶʪʩʷ ʢʘʢ ʧʨʠ ʠʭ ʠʟʫʯʝʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʪʘʢ ʠ ʧʨʠ ʠʭ ʘʥʘʣʠʟʝ ʧʦʜ ʩʚʝʪʦʚʳʤ 
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ʤʠʢʨʦʩʢʦʧʦʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʣʦʞʠʪʴ ʦʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʢʣʶʯ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ ʨʦʜʘ ʧʦ ʵʬʠʧʧʠʫʤʘʤ. 
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ʇʈʀʃʆɾɽʅʀɽ 1. ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ ʀ ʋʉʃʆɺʅʓʍ 

ʆɹʆɿʅɸʏɽʅʀʁ, ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ɺ ʈɸɹʆʊɽ 

 

ɸʙʙʨʝʚʠʘʪʫʨʳ ʢʦʣʣʝʢʮʠʡ: 

ɸɸʂ, ʃʠʯʥʘʷ ʢʦʣʣʝʢʮʠʷ ɸ.ɸ. ʂʦʪʦʚʘ (ʃʘʙʦʨʘʪʦʨʠʷ ʵʢʦʣʦʛʠʠ ʚʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ 

ʠʥʚʘʟʠʡ, ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ ʠʤ. ɸ.ʅ. ʉʝʚʝʨʮʦʚʘ, ʄʦʩʢʚʘ, 

ʈʦʩʩʠʷ); 

NNS, ʃʠʯʥʘʷ ʢʦʣʣʝʢʮʠʷ ʅ.ʅ. ʉʤʠʨʥʦʚʘ (ʃʘʙʦʨʘʪʦʨʠʷ ʵʢʦʣʦʛʠʠ ʚʦʜʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʠ ʠʥʚʘʟʠʡ, ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ ʠʤ. ɸ.ʅ. 

ʉʝʚʝʨʮʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ); 

ɸʙʙʨʝʚʠʘʪʫʨʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʟʚʘʥʠʡ (ʧʦ Patton et al., 2017): 

FJL ï ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ;  

KG ï ʂʘʥʜʘʣʘʢʰʩʢʠʡ ʟʘʣʠʚ;  

IS ï ʀʨʣʘʥʜʩʢʦʝ ʤʦʨʝ;  

NZ ï ʅʦʚʘʷ ɿʝʤʣʷ  

ʆʙʦʟʥʘʯʝʥʠʷ ʚ ʪʝʢʩʪʝ ʠ ʥʘ ʠʣʣʶʩʪʨʘʮʠʷʭ: 

ʄʄʄ ï ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʝ ʧʦʨʦʜʳ; 

ʇʇʇ ï ʧʦʪʝʨʷ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ. 
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ʇʈʀʃʆɾɽʅʀɽ 2. ʉʇʀʉʆʂ ʉʆɺʈɽʄɽʅʅʓʍ ʆɹʈɸɿʎʆɺ  

ɽɺʈʆʇɽʁʉʂʆʁ ʏɸʉʊʀ ʈʆʉʉʀʀ, ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ɺ 

ʀʉʉʃɽɼʆɺɸʅʀʀ ʕʌʀʇʇʀʋʄʆɺ CERIODAPHNIA SPP. 

ʅʦʤʝʨ 

ʦʙʨʘʟʮʘr 

ɺʠʜ ʄʝʩʪʦ ʦʪʙʦʨʘ  

ʧʨʦʙ 

ɼʘʪʘ ʆʪʙʦʨʱʠʢ ʧʨʦʙ ʂʦʦʨʜʠʥʘʪʳ 

NNS 

1998-090 

Ceriodaphnia 

megops 

ʆʟʝʨʦ ɻʣʫʙʦʢʦʝ, 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

17.09.1981 ʅ. ʅ. ʉʤʠʨʥʦʚ N 55,75361Á, 

E 36,50417Á 

NNS 

2000-075 

Ceriodaphnia 

megops 

ʂʘʚʛʦʣʴʩʢʦʝ ʦʟʝʨʦ, 

ʃʝʥʠʥʛʨʘʜʩʢʘʷ 

ʦʙʣʘʩʪʴ 

18.09.1985 ɸ. ɺ. ʄʘʢʨʫʰʠʥ N 60,17525Á, 

E 30,5270Á 

NNS  

M-2824 

Ceriodaphnia 

laticaudata 

ʃʫʮʠʥʩʢʦʝ ʙʦʣʦʪʦ, 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

06.2013 ʄ. ɸ. ɻʦʣʦʣʦʙʦʚʘ ʅʝʠʟʚʝʩʪʥʦ 

NNS 

1998-081 

Ceriodaphnia 

laticaudata 

Cherepovetskoe 

Reservoir, Vologda 

Area 

08.08.1963 ʅ. ʅ. ʉʤʠʨʥʦʚ ʅʝʠʟʚʝʩʪʥʦ 

AAK   

M-2741 

Ceriodaphnia 

rotunda 

ʂʘʥʘʣ ʦʟʝʨʘ ʉʚʝʪʝʮ, 

ɺʣʘʜʠʤʠʨʩʢʘʷ 

ʦʙʣʘʩʪʴ 

08.08.2014 ɸ. ɸ. ʂʦʪʦʚ, ɸ. ɸ. 

ɾʘʨʦʚ, ʖ. ʈ. 

ɻʘʣʠʤʦʚ 

N 55.83299Á, 

E 39.53505Á 

AAK 

2004-023 

Ceriodaphnia 

quadrangula 

ʆʟʝʨʦ ɼʫʙʨʦʚʩʢʦʝ, 

ɼʘʨʚʠʥʩʢʠʡ 

ɿʘʧʦʚʝʜʥʠʢ, 

ɺʦʣʦʛʦʜʩʢʘʷ 

ʆʙʣʘʩʪʴ 

09.1994 ɺ. ʀ. ʃʘʟʘʨʝʚʘ N 58,56Á,  

E 37,62Á 

NNS 

2000-075 

Ceriodaphnia 

quadrangula 

ʂʘʚʛʦʣʦʚʩʢʦʝ ʆʟʝʨʦ, 

ʃʝʥʠʥʛʨʘʜʩʢʘʷ 

ʆʙʣʘʩʪʴ 

18.09.1985 ɸ. ɺ. ʄʘʢʨʫʰʠʥ N 60,17525Á, 

E 30,52706Á 

AAK 

2004-023 

Ceriodaphnia 

quadrangula 

ʆʟʝʨʦ ɼʫʙʨʦʚʩʢʦʝ, 

ɼʘʨʚʠʥʩʢʠʡ 

ɿʘʧʦʚʝʜʥʠʢ, 

ɺʦʣʦʛʦʜʩʢʘʷ 

ʆʙʣʘʩʪʴ 

09.1994 ɺ. ʀ. ʃʘʟʘʨʝʚʘ N 58,56Á,  

E 37,62Á 

AAK 

2012-015 

Ceriodaphnia 

quadrangula 

ʊʦʨʬʷʥʳʝ ʢʘʨʴʝʨʳ, 

ʜʝʨʝʚʥʷ ɺʘʩʶʪʠʥʦ, 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

28.09.2012 ʆ. ɺ. ɸʥʠʩʠʤʦʚʘ N 55,885Á,  

E 38,715Á 

AAK  

M-1233 

Ceriodaphnia 

quadrangula 

ɹʦʣʦʪʠʩʪʘʷ ʧʦʡʤʘ 

ʨʝʢʠ ʂʦʥʜʦʙʘ, 

ʂʦʩʪʨʦʤʩʢʘʷ 

ʦʙʣʘʩʪʴ 

25.09.2009 ɽ.ʉ.ʇʨʝʦʙʨʘʞʝʥʩʢʘʷ N 58,2243Á,  

E 44,3098Á 
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AAK 

2012-015 

Ceriodaphnia 

quadrangula 

ʊʦʨʬʷʥʳʝ ʢʘʨʴʝʨʳ, 

ʜʝʨʝʚʥʷ ɺʘʩʶʪʠʥʦ, 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

28.09.2012 ʆ. ɺ. ɸʥʠʩʠʤʦʚʘ N 55,885Á,  

E 38,715Á 

AAK 

2003-018 

Ceriodaphnia 

pulchella 

ʇʨʫʜ ʥʘ ʩʪʘʜʠʦʥʝ 

ʟʘʚʦʜʘ ɸɿʃʂ ʚʦʟʣʝ 

ʩʪʘʥʮʠʠ ʤʝʪʨʦ 

"ʊʝʢʩʪʠʣʴʱʠʢʠ", ʛ. 

ʄʦʩʢʚʘ 

09.10.2000 ɸ. ʖ. ʉʠʥʝʚ N 55,7055Á, 

E 37,7336Á 

AAK  

M-1203 

Ceriodaphnia 

pulchella 

ʆʟʝʨʦ ʗʛʦʣʦʤʙʘ, 

ɸʚʪʦʥʦʤʥʘʷ 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ 

08.2009 ɸ. ɺ. ʊʠʫʥʦʚ N 65,80695Á, 

E 34,73306Á 

AAK  

M-1213 

Ceriodaphnia 

pulchella 

ʆʟʝʨʦ ʏʘʷʯʴʝ 1, 

ɼʘʣʴʥʠʝ ɿʝʣʝʥʮr , 

ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 

08.2009 ɸ. ɽ. ʌʝʜʦʩʦʚ N 69,10658Á, 

E 36,07322Á 

AAK  

M-1223 

Ceriodaphnia 

pulchella 

ʆʟʝʨʦ ɺʝʭʥʝʝ 

(ɹʦʣʴʰʦʝ) ʊʫʨʴʝ, 

ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʘʷ 

ɸʚʪʦʥʦʤʥʘʷ 

ʈʝʩʧʫʙʣʠʢʘ 

08.2009 ʃ. ɺ. ʈʘʟʫʤʦʚʩʢʠʡ 

ɺ. ʃ. ʈʘʟʫʤʦʚʩʢʠʡ 

N 43,26611Á, 

E 42,59111Á 

NNS 

1998-081 

Ceriodaphnia 

pulchella 

ʏʝʨʝʧʦʚʝʮʢʦʝ 

ɺʦʜʦʭʨʘʥʠʣʠʱʝ, 

ɺʦʣʦʛʦʜʩʢʘʷ 

ʆʙʣʘʩʪʴ 

08.08.1963 ʅ. ʅ. ʉʤʠʨʥʦʚ ʅʝʠʟʚʝʩʪʥʦ 

AAK  

M-1223 

Ceriodaphnia 

reticulata 

ʆʟʝʨʦ ɺʝʭʥʝʝ 

(ɹʦʣʴʰʦʝ) ʊʫʨʴʝ, 

ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʘʷ 

ɸʚʪʦʥʦʤʥʘʷ 

ʈʝʩʧʫʙʣʠʢʘ 

09.2009 ʃ. ɺ. ʈʘʟʫʤʦʚʩʢʠʡ 

ɺ. ʃ. ʈʘʟʫʤʦʚʩʢʠʡ 

N 43,26611Á, 

E 42,59111Á 

AAK  

M-2182 

Ceriodaphnia 

reticulata  

ɹʘʩʩʝʡʥʳ ʫ ʜʦʨʦʛʠ, 

ʩʝʣʦ ʈʠʚʠʮʢʦʝ, 

ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ 

04.09.2011 ʉ. ɺ. ʇʘʚʣʦʚʘ N 57,6092Á,  

E 35,9139Á2 

NNS 

1998-081 

Ceriodaphnia 

reticulata 

ʏʝʨʝʧʦʚʝʮʢʦʝ 

ɺʦʜʦʭʨʘʥʠʣʠʱʝ, 

ɺʦʣʦʛʦʜʩʢʘʷ 

ʆʙʣʘʩʪʴ 

08.08.1963 ʅ. ʅ. ʉʤʠʨʥʦʚ ʅʝʠʟʚʝʩʪʥʦ 
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ʇʈʀʃʆɾɽʅʀɽ 3. ɸʊʃɸʉ ʄʀʂʈʆʌʆʊʆɻʈɸʌʀʁ ʕʌʀʇʇʀʋʄʆɺ 

CERIODAPHNIA SPP 

 

ʈʠʩ. 1. Ceriodaphnia megops Sars, 1862, ʵʬʠʧʧʠʘʣʴʥʘʷ ʩʘʤʢʘ ʠʟ ʦʟʝʨʘ ɻʣʫʙʦʢʦʝ, 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ.  

A ï ʚʠʜ ʩʘʤʢʠ ʩʙʦʢʫ.  

ɹï ʣʘʪʝʨʦ-ʜʦʨʩʘʣʴʥʳʡ ʚʠʜ ʵʬʠʧʧʠʫʤʘ.  

ɺï ʜʦʨʩʘʣʴʥʳʡ ʚʠʜ.  

ɻï ʬʨʘʛʤʝʥʪ ʜʦʨʩʘʣʴʥʦʡ ʯʘʩʪʠ ʵʬʠʧʧʠʫʤʘ, ʜʦʨʩʘʣʴʥʳʡ ʚʠʜ.  

ɼï ʜʦʨʩʦ-ʣʘʪʝʨʘʣʴʥʳʡ ʢʠʣʴ, ʜʦʨʩʘʣʴʥʳʡ ʚʠʜ.  

ɽï ʣʘʪʝʨʘʣʴʥʳʡ ʚʠʜ.  

ɾïɿï ʚʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʵʬʠʧʧʠʫʤʘ.  

ʄʘʩʰʪʘʙʥʳʝ ʣʠʥʝʡʢʠ: 0,1 ʤʤ ʜʣʷ Aïɻ, ɿ; 0,01 ʤʤ ʜʣʷ ɼïɾ. 
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ʈʠʩ. 2. Ceriodaphnia megops Sars, 1862, ʵʬʠʧʧʠʫʤ ʩʘʤʢʠ ʠʟ ʦʟʝʨʘ ɻʣʫʙʦʢʦʝ, ʄʦʩʢʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ.  

Aïɹï ʵʬʠʧʧʠʘʣʴʥʘʷ ʩʘʤʢʘ ʩ ʦʜʥʠʤ ʷʡʮʦʤ ʚ ʵʬʠʧʧʠʫʤʝ, ʚʠʜ ʩʙʦʢʫ.  

ɺïɻï ʦʪʢʨʳʪʳʡ ʵʧʠʧʧʠʫʤ, ʷʡʮʦ ʫʜʘʣʝʥʦ.  

ɼïɽï ʝʛʦ ʮʝʥʪʨʘʣʴʥʘʷ ʠ ʙʨʶʰʥʘʷ ʯʘʩʪʴ.  

ʄʘʩʰʪʘʙʥʘ ̫ʣʠʥʝʡʢʘ: 0,1 ʤʤ. 
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ʈʠʩ. 3. Ceriodaphnia laticaudata P.E. M¿ller, 1867, ʵʬʠʧʧʠʘʣʴʥʘʷ ʩʘʤʢʘ ʠʟ ʏʝʨʝʧʦʚʝʮʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ.  

Aï ʚʠʜ ʩʘʤʢʠ ʩʙʦʢʫ.  

ɹï ʣʘʪʝʨʦ-ʜʦʨʩʘʣʴʥʳʡ ʚʠʜ ʵʬʠʧʧʠʫʤʘ. ʜʦʨʩʘʣʴʥʳʡ ʚʠʜ.  

ɺï ʜʦʨʩʘʣʴʥʳʡ ʚʠʜ. 

ɻï ʬʨʘʛʤʝʥʪ ʜʦʨʩʘʣʴʥʦʡ ʯʘʩʪʠ ʵʬʠʧʧʠʫʤʘ, ʜʦʨʩʘʣʴʥʳʡ ʚʠʜ.  

ɼï ʵʬʠʧʧʠʫʤ.  

ɽï ʜʦʨʩʘʣʴʥʘʷ ʯʘʩʪʴ, ʚʠʜ ʩʙʦʢʫ.  

ɾï ʩʢʫʣʴʧʪʫʨʘ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ.  

ɿïʚʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʵʬʠʧʧʠʫʤʘ.  

ʄʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ: 0,1 ʤʤ ʜʣʷ A-ɺ, ɼ, 0,01 ʤʤ ʜʣʷ ɻ, ɽ-ɿ. 
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