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L. (Typhaceae) 

61 

  

ɹʦʣʦʪʦʚ ʉ.ʕ., ʄʫʭʦʨʪʦʚʘ ʆ.ɺ.  

ʍʘʦʪʠʯʝʩʢʘʷ ʜʠʥʘʤʠʢʘ ʩʦʦʙʱʝʩʪʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʵʢʦʪʦʥʦʚ ʤʘʣʳʭ ʧʨʠʪʦʢʦʚ ʈʳʙʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ: ʨʝʘʢʮʠʷ ʥʘ ʘʥʦʤʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʨʠʩʢʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʥʚʘʟʠʡ 

 

 

64 
  

ɹʫʟʠʥʦʚʘ ɸ.ʉ., ɺʦʣʦʜʯʝʥʢʦ ɸ.ʅ.  

ʄʘʪʝʨʠʘʣʳ ʢ ʧʦʟʥʘʥʠʶ ʬʘʫʥʳ ʩʪʨʝʢʦʟ (Insecta, Odonata) ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʍʦʧʝʨ ʚ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

 

66 
  

ɺʝʩʥʠʥʘ ʃ.ɺ., ʊʝʨʷʝʚʘ ʀ.ʖ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʠʦʪʳ ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ ʦʟʝʨ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 68 
  

ɺʠʰʥʷʢʦʚ ɺ.ʉ.  

ʅʦʚʳʝ ʨʦʜʳ ʮʠʤʙʝʣʣʦʠʜʥʳʭ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ (Bacillariophyceae), 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʠʭ ʚʳʜʝʣʝʥʠʷ ʠ ʧʦʩʣʝʜʩʪʚʠʷ çʛʝʥʝʨʦʤʘʥʠʠè ʜʣʷ 

ʘʣʴʛʦʬʣʦʨʠʩʪʠʢʠ 

 

 

70 
  

ɻʘʙʜʫʣʣʠʥʘ ʈ.ʀ., ʂʘʨʛʘʧʦʣʴʮʝʚʘ ʀ.ɸ.  

ʄʘʢʨʦʟʦʦʙʝʥʪʦʩ ʨʝʢʠ ʄʘʣʠʥʦʚʢʘ, ʛ. ʀʞʝʚʩʢ, ʋʜʤʫʨʪʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 72 
  

ɻʘʚʨʠʣʢʦ ɼ.ɽ., ʐʫʨʛʘʥʦʚʘ ɻ.ɺ.  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʩʦʦʙʱʝʩʪʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʤʘʣʦʛʦ ʚʦʜʦʪʦʢʘ (ʥʘ ʧʨʠʤʝʨʝ 

ʐʫʚʘʣʦʚʩʢʦʛʦ ʢʘʥʘʣʘ, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ) 

 

74 
  

ɻʨʝʯʫʭʠʥʘ ʃ.ɻ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʏʝʙʦʢʩʘʨʩʢʦʡ ɻʕʉ ʚ 2014-2016 ʛʦʜʘʭ 76 
  

ɼʘʨʩʠʷ ʅ.ɸ.  

ʇʠʪʘʥʠʝ ʙʳʯʢʦʚ-ʚʩʝʣʝʥʮʝʚ ʚ ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 78 
  

ɼʠʤʦʚʘ ʄ.ɼ., ɻʫʨʢʦʚ ɸ.ʅ., ʄʘʜʴʷʨʦʚʘ ɽ.ɺ., ʂʦʥʜʨʘʪʴʝʚʘ ɽ.ʉ., ɸʜʝʣʴʰʠʥ ʈ.ɺ., 

ʊʠʤʦʬʝʝʚ ʄ.ɸ. 

 

ɻʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʠʢʨʦʩʧʦʨʠʜʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʛʝʤʦʣʠʤʬʝ ʙʘʡʢʘʣʴʩʢʠʭ 

ʵʥʜʝʤʠʯʥʳʭ ʘʤʬʠʧʦʜ Eulimnogammarus verrucosus 

 

80 
  

ɿʦʣʦʪʘʨʸʚʘ ʊ.ɺ., ɾʠʭʘʨʝʚ ɺ.ʉ., ʀʣʴʠʥ ʄ.ʖ., ʐʫʨʛʘʥʦʚʘ ɻ.ɺ.  

ʇʦʢʘʟʘʪʝʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʠʜʘ-ʚʩʝʣʝʥʮʘ Kellicottia bostoniensis ʠ 

ʘʙʦʨʠʛʝʥʥʦʛʦ ʚʠʜʘ Kellicottia longispina ʚ ʧʝʣʘʛʠʘʣʠ ʜʚʫʭ ʨʘʟʥʦʪʠʧʥʳʭ ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ 

ʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

 

 

81 
  

ʂʦʚʘʣʸʚ ɽ.ɸ., ʌʨʦʣʝʥʢʦ ʃ.ʅ., ɾʠʚʦʛʣʷʜʦʚʘ ʃ.ɸ.  

ɿʦʦʙʝʥʪʦʩ ʨʘʡʦʥʘ ʇʨʝʜʧʨʦʣʠʚʴʝ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ 83 
  

  



5 

ʂʦʚʘʣʝʚʘ ʄ.ɸ., ʅʘʜʦʣʴʥʳʡ ɸ.ɸ. 

ʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʩʝʣʝʥʠʷ Donacilla cornea (Mollusca: Bivalvia: 

Mesodesmatidae) ʫ ʧʦʙʝʨʝʞʴʷ ʂʨʳʤʘ 

 

85 
  

ʂʦʣʦʟʠʥ ɺ.ɸ.  

ʆʮʝʥʢʘ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʀʨʠʢʣʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 2015-2016 ʛʦʜʦʚ 

 

87 
  

ʂʦʧʠʡ ɺ.ɻ., ɹʦʥʜʘʨʝʥʢʦ ʃ.ɺ.  

ʄʘʢʨʦʟʦʦʙʝʥʪʦʩ ʟʦʥʳ ʧʩʝʚʜʦʣʠʪʦʨʘʣʠ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çʄʳʩ ʄʘʨʪʴʷʥè 89 
  

ʂʦʩʪʨʳʢʠʥʘ ʊ.ɸ.  

ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʖʞʥʦʛʦ ʂʘʩʧʠʷ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ ʦ. ʂʫʨʠʥʩʢʠʡ ʂʘʤʝʥʴ ï ʦ. ʆʛʫʨʯʠʥʩʢʠʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2015 ʛʦʜʘ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 2013-2014 ʛʦʜʦʚ 

 

 

91 
  

ʂʦʩʪʨʳʢʠʥʘ ʊ.ɸ., ɼʘʠʨʦʚʘ ɼ.ʉ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʖʞʥʦʛʦ ʂʘʩʧʠʷ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (ʦ. ʂʫʨʠʥʩʢʠʡ ʂʘʤʝʥʴ ï ʦ. ʆʛʫʨʯʠʥʩʢʠʡ) ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

2013-2015 ʛʦʜʦʚ 

 

 

92 
  

ʂʫʨʠʥʘ ɽ.ʄ.  

ʏʫʞʝʨʦʜʥʳʝ ʚʠʜʳ ʘʤʬʠʧʦʜ (Crustacea, Amphipoda) ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʠ ʉʘʨʘʪʦʚʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱ 

 

93 
  

ʂʫʪʫʟʦʚʘ ʆ.ʈ., ʇʘʚʣʦʚ ɼ.ɼ., ʉʪʦʣʙʫʥʦʚ ʀ.ɸ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʣʦʥʠʘʣʴʥʦʛʦ ʧʦʩʝʣʝʥʠʷ ʜʚʫʭ ʚʠʜʦʚ ʮʘʧʝʣʴ (Ardea cinerea L. ʠ Ardea 

alba L.) ʠ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʠʭ ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʠʙʨʝʞʴʝ 

ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

 

 

95 
  

ʃʦʧʠʯʝʚʘ ʆ.ɻ., ʄʫʭʠʥ ʀ.ɸ.  

ʕʧʠʬʠʪʦʥ ʤʘʢʨʦʬʠʪʦʚ ʣʠʪʦʨʘʣʠ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ 96 
  

ʄʘʜʴʷʨʦʚʘ ɽ.ɺ., ɹʝʜʫʣʠʥʘ ɼ.ʉ., ɽʤʰʘʥʦʚʘ ɺ.ɸ., ɸʢʩʝʥʦʚ-ɻʨʠʙʘʥʦʚ ɼ.ɺ., ɹʘʜʫʝʚ ɹ.ʂ., 

ʊʠʤʦʬʝʝʚ ʄ.ɸ. 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʙʘʟʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʠ ɹʊʐ 70 ʫ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʠ ʣʠʪʦʨʘʣʴʥʳʭ ʚʠʜʦʚ ʙʘʡʢʘʣʴʩʢʠʭ ʵʥʜʝʤʠʯʥʳʭ ʘʤʬʠʧʦʜ 

 

98 
  

ʄʘʢʘʨʸʥʢʦʚʘ ʅ.ʅ.  

ʉʪʨʫʢʪʫʨʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʫʩʪʴʝʚʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʠ ɺʦʞʝʛʘ (ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ) 100 
  

ʄʘʢʘʨʦʚ ʄ.ɺ.  

ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʩʪʘʚʘ, ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ Mollusca ʥʘ ʪʚʸʨʜʳʭ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʫ ʙʝʨʝʛʦʚ ʉʝʚʘʩʪʦʧʦʣʷ (ʏʸʨʥʦʝ ʤʦʨʝ) ʚ ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʝ 

çʩʫʰʘ-ʤʦʨʝè 

 

 

102 
  

ʄʘʨʠʥ ʀ.ʅ.  

ʕʩʪʫʘʨʥʳʝ ʢʨʘʙʳ ʗʧʦʥʩʢʦʛʦ ʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʝʡ: ʨʝʜʢʠʝ ʚʠʜʳ ʠ ʥʦʚʳʝ ʥʘʭʦʜʢʠ 104 
  

ʄʘʨʪʳʥʝʥʢʦ ʅ.ɸ., ɻʫʩʝʚ ɽ.ʉ.  

ʌʣʦʨʘ ʜʝʩʤʠʜʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʢʦʣʣʝʢʮʠʦʥʥʳʭ 

ʰʪʘʤʤʦʚ 

 

107 
  

ʄʝʣʴʥʠʢʦʚʘ ɸ.ɺ.  

ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʦʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʦʚ 

ʚʝʨʭʦʚʠʡ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʚ ʨʘʡʦʥʝ ʛ. ʂʘʟʘʥʠ) 

 

109 
  

ʄʠʭʘʡʣʦʚʘ ɸ.ɺ.  

ʄʦʨʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ ʈʦʩʩʠʡʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ 111 
  

 

 

 



6 

ʄʦʨʦʟʦʚʘ ɼ.ɸ. 

ʇʘʨʘʟʠʪʳ ʩʦʤʘ Silurus glanis (Linnaeus, 1758) ʄʦʣʦʞʩʢʦʛʦ ʧʣʝʩʘ ʈʳʙʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

 

113 
  

ʅʘʜʮʦʥʦʚʘ ʊ.ʉ.  

ɺʦʜʥʳʝ ʤʘʢʨʦʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʩʦʦʙʱʝʩʪʚ ʨʷʩʢʦʚʳʭ ʇʘʚʣʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ 

ʚʦʜʦʸʤʦʚ ʧʦʡʤʳ ʨʝʢʠ ʆʯʸʨ (ʇʝʨʤʩʢʠʡ ʢʨʘʡ) 

 

114 
  

ʅʝʨʝʪʠʥʘ ɸ.ʅ., ʏʫʛʫʥʦʚ ɺ.ʂ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʫʜʘʣʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ Ceriodaphnia cornuta 

(ʉrustacea: Cladocera) 
 

116 
  

ʅʝʯʘʝʚ ɼ.ʖ.  

ʌʘʫʥʠʩʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʣʘʥʢʪʦʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ 

ʧʦʡʤʳ 

 

117 
  

ʆʩʪʨʦʚʩʢʠʡ ɸ.ʄ.  

ʕʢʦʣʦʛʦ-ʬʘʫʥʠʩʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʠʤʘʛʠʥʘʣʴʥʳʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʨʫʯʝʡʥʠʢʦʚ (Insecta, 

Trichoptera) ʶʛʦ-ʚʦʩʪʦʢʘ ɹʝʣʘʨʫʩʠ 
 

120 
  

ʇʦʜʫʥʘʡ ʖ.ɸ., ʐʦʨʝʥʢʦ ʂ.ʀ., ɸʥʜʨʝʝʚʘ ʉ.ɸ., ʈʦʤʘʥʦʚʘ ɼ.ʖ.  

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʧʦʧʫʣʷʮʠʠ Ulnaria ulna 

(Bacillariophyta) 

 

121 
  

ʇʦʪʝʤʠʥʘ ɸ.ɺ., ʏʝʨʥʷʢʦʚʩʢʘʷ ʊ.ʌ.  

ʉʫʢʮʝʩʩʠʷ ʛʨʠʙʦʚ ʥʘ ʣʠʩʪʴʷʭ Phragmites australis, ʨʘʟʣʘʛʘʶʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʦʝʤʘ 123 
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ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʜʚʫʩʪʚʦʨʯʘʪʦʛʦ ʤʦʣʣʶʩʢʘ Anodonta cygnea 

 

190 
  

ʉʦʢʦʣʦʚʘ ɸ.ʉ.  

ʋʨʦʚʝʥʴ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʢʘʥʷʭ ʜʚʫʩʪʚʦʨʯʘʪʦʛʦ ʤʦʣʣʶʩʢʘ Anodonta cygnea 

(Linne, 1758) ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

 

191 
  

ʉʦʣʦʤʦʥʦʚʘ ɽ.ʉ.  

ʆʮʝʥʢʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʧʦ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʨʘʟʤʝʨʥʦʛʦ ʩʧʝʢʪʨʘ 

ʢʣʝʪʦʢ ʧʨʠ ʘʢʢʣʠʤʘʮʠʠ ʢ ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 
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ʉʦʣʦʤʦʥʦʚʘ ɽ.ʉ., ɸʢʠʤʦʚ ɸ.ʀ., ʐʦʤʘʥ ʅ.ʖ.  

ɺʣʠʷʥʠʷ ʩʚʝʪʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʤʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʠ FDA 

ʘʢʪʠʚʥʦʩʪʴ, ʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʨʦʩʪʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʦʬʠʣʣʘ ʥʘ ʧʨʠʤʝʨʝ ʚʦʜʦʨʦʩʣʠ Phaeodactylum tricornutum 
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ʌʨʦʣʦʚʘ ʊ.ɺ.  

ɺʣʠʷʥʠʝ ʟʘʨʘʞʝʥʠʷ ʮʝʩʪʦʜʦʡ Proteocephalus cernuae (Gmelin) ʥʘ ʘʢʪʠʚʥʦʩʪʴ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ ʝʨʰʘ Gymnocephalus cernuus (L.) 
 

197 
  

ʍʘʨʯʫʢ ʀ.ɸ.  

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʧʝʨʝʚʦʜʘ ʚ ʩʦʩʪʦʷʥʠʝ ʘʥʛʠʜʨʦʙʠʦʟʘ ʢʨʘʩʥʦʡ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ 

Porphyridium purpureum 
 

199 
  

ʏʝʣʷʜʠʥʘ ʅ.ʉ., ʇʦʩʧʝʣʦʚʘ ʅ.ɺ., ʇʦʧʦʚ ʄ.ɸ., ʉʤʠʨʥʦʚʘ ʃ.ʃ., ʍʘʨʯʫʢ ʀ.ɸ., ʈʷʙʫʰʢʦ 

ɺ.ʀ. 

 

ʀʥʚʝʨʩʠʷ ʧʦʣʘ ʤʠʜʠʠ ʄytilus galloproincialis Lam., ʢʫʣʴʪʠʚʠʨʫʝʤʦʡ ʫ ʙʝʨʝʛʦʚ ʂʨʳʤʘ 

(ʏʸʨʥʦʝ ʤʦʨʝ) 
201 
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ʐʠʨʦʢʦʚʘ ʖ.ɸ., ɸʢʩʝʥʦʚ-ɻʨʠʙʘʥʦʚ ɼ.ɺ., ɽʤʰʘʥʦʚʘ ɺ.ɸ., ʃʦʟʦʚʦʡ ɼ.ɺ., ʐʘʪʠʣʠʥʘ 

ɾ.ʄ., ʊʠʤʦʬʝʝʚ ʄ.ɸ. 

 

ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʦʨʤʣʝʥʠʷ ʥʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʩʪʨʝʩʩ-

ʨʝʟʠʩʪʝʥʮʠʠ ʙʘʡʢʘʣʴʩʢʠʭ ʵʥʜʝʤʠʯʥʳʭ ʘʤʬʠʧʦʜ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʘʢʢʣʠʤʘʮʠʠ 

203 

  

5. ʕʂʆʃʆɻʀʏɽʉʂʀʁ ʄʆʅʀʊʆʈʀʅɻ ʀ ʆʍʈɸʅɸ (ʆʎɽʅʂɸ ʂɸʏɽʉʊɺɸ ɺʆɼ, 

ɺʆɼʅɸʗ ʊʆʂʉʀʂʆʃʆɻʀʗ, ɹʀʆʄʆʅʀʊʆʈʀʅɻ) 
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ɸʤʠʥʦʚ ɸ.ʀ.  

ɺʣʠʷʥʠʝ ʛʝʨʙʠʮʠʜʘ ʈʘʫʥʜʘʧ ʥʘ ʛʣʠʢʦʟʠʜʘʟʳ ʨʳʙ ʠ ʦʙʲʝʢʪʦʚ ʠʭ ʧʠʪʘʥʠʷ 205 
  

ɺʦʨʦʥʮʦʚʘ ɽ.ʃ.  

ʉʪʨʫʢʪʫʨʘ ʠ ʜʠʥʘʤʠʢʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʦʟʸʨ ʂʦʩʪʨʦʤʩʢʦʡ ʦʙʣʘʩʪʠ 207 
  

ɻʣʘʜʢʦʚʘ ʆ.ɺ., ʍʦʜʦʨʦʚʩʢʘʷ ʅ.ʀ.  

ʉʪʨʫʢʪʫʨʘ ʠ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʘʣʴʛʦʮʝʥʦʟʘ ʐʝʨʰʥʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 2014-

2015 ʛʦʜʘʭ 

 

209 
  

ɻʦʣʫʙʝʚ ɺ.ʉ., ʄʫʨʘʜʦʚʘ ʃ.ɺ.  

ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʨʷʜʘ 

ʩʝʨʝʙʨʷʥʦʛʦ ʢʘʨʘʩʷ, Carassius gibelio (Bloch, 1782), ʚ ʫʩʣʦʚʠʷʭ ʛʠʜʨʦʮʝʥʦʟʘ ʦʟʝʨʘ 

ʂʘʤʝʥʠʢ (ʂʦʩʪʨʦʤʩʢʘʷ ʦʙʣʘʩʪʴ) 
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ɻʨʠʛʦʨʴʝʚʘ ʂ.ɸ.,  ʄʫʨʘʜʦʚʘ ʃ.ɺ., ʄʠʢʨʷʢʦʚ ɼ.ɺ.  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʤʝʨʠʩʪʠʯʝʩʢʠʭ ʠ ʥʝʢʦʪʦʨʳʭ ʠʤʤʫʥʦʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʨʘʩʷ ʩʝʨʝʙʨʷʥʦʛʦ (Carassius gibelio) ʦʟʝʨʘ ʂʘʤʝʥʠʢ ʂʦʩʪʨʦʤʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʢʘʨʘʩʷ ʟʦʣʦʪʦʛʦ (Carassius carassius) ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 
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ʂʘʪʘʥʩʢʠʡ ɺ.ʅ., ʉʝʤʝʥʦʚʘ ɸ.ʉ.  

ɿʦʦʧʣʘʥʢʪʦʥ ï ʠʥʜʠʢʘʪʦʨ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʢ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 214 
  

ʂʦʥʦʚʘʣʦʚʘ ʅ.ɺ.  

ɿʠʤʥʠʡ ʬʠʪʦʧʣʘʥʢʪʦʥ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ (ʦ. ʉʘʭʘʣʠʥ) ʚ 

ʫʩʣʦʚʠʷʭ ʢʨʫʰʝʥʠʷ ʥʝʬʪʝʥʘʣʠʚʥʦʛʦ ʩʫʜʥʘ 

 

216 
  

ʂʫʪʫʟʦʚ ɸ.ɺ.  

ʄʝʪʦʜ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʢʦʧʣʝʥʠʡ ʧʣʘʥʢʪʦʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ 218 
  

ʃʦʞʢʠʥʘ ʈ.ɸ., ɻʦʣʦʚʢʠʥʘ ɽ.ʀ.  

ɺʣʠʷʥʠʝ ʩʦʣʝʡ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʛʠʜʨʦʙʠʦʥʪʦʚ ʨʘʟʣʠʯʥʦʡ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
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ʄʘʣʘʭʦʚʘ ʂ.ɺ., ʄʘʨʘʤʦʭʠʥ ʕ.ɺ.  

ʀʟʫʯʝʥʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʤʘʣʳʭ ʨʝʢ ʏʝʨʥʘʷ ʠ ʉʝʭʘ ɻʇɿ çʂʦʣʦʛʨʠʚʩʢʠʡ 

ʃʝʩè (ʂʦʩʪʨʦʤʩʢʘʷ ʦʙʣʘʩʪʴ) ʩ ʫʯʝʪʦʤ ʘʩʧʝʢʪʦʚ ʩʝʟʦʥʥʦʡ ʠ ʤʝʞʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʠ 

 

222 
  

ʄʘʨʘʤʦʭʠʥ ʕ.ɺ., ʄʘʣʘʭʦʚʘ ʂ.ɺ.  

ʅʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʟʦʥʥʳʭ ʠ ʤʝʞʛʦʜʦʚʳʭ ʠʟʤʝʥʝʥʠʡ ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʤʘʣʳʭ ʨʝʢ ʇʦʥʛʠ ʠ ʃʦʥʜʫʰʢʠ (ɻʇɿ çʂʦʣʦʛʨʠʚʩʢʠʡ ʃʝʩè, ʂʦʩʪʨʦʤʩʢʘʷ 

ʦʙʣʘʩʪʴ) 
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ʄʘʨʢʠʥʘ ɾ.ɺ., ʇʦʧʠʢ ɸ.ʖ., ʉʘʙʫʮʢʘʷ ʄ.ɸ.  

ʆʮʝʥʢʘ ʜʝʡʩʪʚʠʷ ʤʝʜʠ ʥʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʠ ʧʦʢʘʟʘʪʝʣʷʤ ʣʘʟʝʨʥʦ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ 
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ʄʝʣʴʥʠʢʦʚʘ ɸ.ɺ.  

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʦʜ ʦʟʝʨʘ ʀʟʫʤʨʫʜʥʦʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʟʦʦʙʝʥʪʦʩʘ (ʛ. ʂʘʟʘʥʴ) 228 
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ʄʫʭʠʥʘ ɼ.ʆ., ʏʫʡʢʦ ɻ.ʄ., ʂʦʚʘʣʝʚʘ ʄ.ʀ., ʇʨʦʭʦʨʦʚʘ ʀ.ʄ. 

ʆʮʝʥʢʘ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʤʝʪʦʜʦʤ 

çAllium testè 

 

230 
  

ʆʛʘʥʝʩʦʚʘ ɽ.ɺ., ɻʝʨʰʢʦʚʠʯ ɼ.ʄ., ɺʦʨʦʙʴʝʚʘ ʆ.ɺ.  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʦʢʩʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʫʣʴʪʫʨ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠ ʨʳʙ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʘʜʘʧʪʘʮʠʠ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʫʩʣʦʚʠʷʤ 
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ʇʨʦʢʦʧʯʫʢ ɽ.ʀ.  

ʇʦʛʣʦʱʝʥʠʝ ʬʦʩʬʦʨʘ ʚʳʩʰʠʤʠ ʚʦʜʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʠʟ ʚʦʜʥʦʡ ʩʨʝʜʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 234 
  

ʈʫʩʘʥʦʚʩʢʘʷ ʆ.ʆ., ʇʠʩʣʝʛʠʥʘ ɽ.ɺ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʜʠʥʘʤʠʢʝ ʙʘʡʢʘʣʴʩʢʦʛʦ ʟʦʦʧʣʘʥʢʪʦʥʘ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʟʦʥʳ 236 
  

ʉʘʣʘʤʘʪʦʚʘ ɺ.ʅ.  

ɹʠʦʠʥʜʠʢʘʮʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʏʝʤʦʰʫʨʩʢʦʛʦ ʠ ʄʦʣʜʘʚʘʥʩʢʦʛʦ ʧʨʫʜʦʚ ʛʦʨʦʜʘ ʀʞʝʚʩʢʘ ʧʦ 

ʦʨʛʘʥʠʟʤʘʤ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ 
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ʉʝʤʝʥʦʚʘ ɸ.ʉ., ʂʘʪʘʥʩʢʠʡ ɺ.ʅ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʦʦʧʣʘʥʢʪʦʥʘ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʂʫʨʰʩʢʦʛʦ ʠ ɺʠʩʣʠʥʩʢʦʛʦ ʟʘʣʠʚʦʚ 
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ʊʘʨʣʝʚʘ ɸ.ʌ.  

ɺʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʣʠʯʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʥʘ ʘʢʪʠʚʥʦʩʪʴ 

ʧʨʦʪʝʘʟ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʢʠʰʝʯʥʠʢʝ ʨʳʙ 
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ʌʝʜʦʨʦʚʘ ɽ.ɸ.  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʘʟʦʣʦʚʳʭ ʧʝʩʪʠʮʠʜʦʚ ʜʣʷ 

ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ 
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ʍʘʟʘʥʦʚʘ ʂ.ʇ., ʈʦʩʪʘʥʝʮ ɼ.ɺ., ɸʢʫʣʦʚʘ ɸ.ʖ.  

ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ 
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ʄ.ɸ. 

 

ʆʮʝʥʢʘ ʩʪʨʝʩʩ-ʨʝʘʢʮʠʠ ʣʠʯʠʥʦʢ ʵʥʜʝʤʠʯʥʦʛʦ ʚʠʜʘ ʨʫʯʝʡʥʠʢʦʚ Baicalina thamastoides 

ʥʘ ʠʥʲʝʢʮʠʠ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʛʦ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʩʝʥʩʦʨʘ SNARF-1 
 

251 
  

ʗʰʥʝʚʘ ɽ.ɸ., ʉʠʨʦʪʠʥʘ ʄ.ɺ.  

ʀʥʜʠʢʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʟʝʨʘ ʂʘʤʝʥʠʢ ʠ ʨʝʢʠ ʋʟʘʢʩʘ (ʂʦʩʪʨʦʤʩʢʘʷ 

ʦʙʣʘʩʪʴ) ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʟʦʦʧʣʘʥʢʪʦʥʘ 

 

253 

 

 

 

 

 

 

 

 

 



11 

ʄɸʊɽʈʀɸʃʓ ʃɽʂʎʀʁ 
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ɸ.ɸ. ʂʦʪʦʚ 
ʌɻɹʋʅ çʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ ʠʤ. ɸ.ʅ. ʉʝʚʝʨʮʦʚʘ ʈɸʅè, ʛ. ʄʦʩʢʚʘ 

e-mail: alexey-a-kotov@yandex.ru 
 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʝʩʥʦʚʦʜʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʠ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʧʨʠʤʝʨʝ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ (Cladocera, Crustacea) 

 

ʈʝʟʶʤʝ. ʌʠʣʦʛʝʦʛʨʘʬʠʷ ï ʥʘʧʨʘʚʣʝʥʠʝ, ʦʙʲʝʜʠʥʷʶʱʝʝ çʛʝʥʥʳʝ ʛʝʥʝʘʣʦʛʠʠ (ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ 

ʜʝʨʝʚʴʷ) ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʘʪʪʝʨʥʳè (ɸʙʨʘʤʩʦʥ, 2007) ï ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠ 

çʧʫʙʣʠʢʘʙʝʣʴʥʳʤè ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʃʠʰʴ ʚ ʩʘʤʦʝ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʩʪʘʣʠ ʚʦʟʤʦʞʥʳ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʟʘʢʣʶʯʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ 

ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʚ ʮʝʣʦʤ. ɺ ʜʘʥʥʦʤ ʜʦʢʣʘʜʝ ʙʫʜʝʪ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʦʙʦʙʱʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ ʥʝʢʦʪʦʨʳʭ ʨʦʜʦʚ, ʚ ʠʟʫʯʝʥʠʠ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʛʨʝʩʩ: 

Daphnia, Moina, Bosmina, Eurycercus, Cydorus, Polyphemus. ʇʨʠ ʵʪʦʤ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪʳ, ʫʞʝ ʧʦʣʫʯʠʚʰʠʝ ʦʩʚʝʱʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ (Bekker et al., 2012, 2016), ʪʘʢ 

ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʩʪʘʜʠʠ ʠʭ ʧʦʜʛʦʪʦʚʢʠ ʢ ʦʧʫʙʣʠʢʦʚʘʥʠʶ. 
 

ʃʠʰʴ ʚ ʢʦʥʮʝ XX ʚʝʢʘ ʧʦʣʠʪʠʢʠ ʦʩʦʟʥʘʣʠ çʥʝʧʨʝʭʦʜʷʱʫʶ ʮʝʥʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ, ʛʝʥʝʪʠʯʝʩʢʦʝ, ʩʦʮʠʘʣʴʥʦʝ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʥʘʫʯʥʦʝ, 

ʚʦʩʧʠʪʘʪʝʣʴʥʦʝ, ʢʫʣʴʪʫʨʥʦʝ, ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʠ ʵʩʪʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚè (ʂʦʥʚʝʥʮʠʷ ʦ ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʠ, ʇʨʝʘʤʙʫʣʘ). ʅʳʥʝ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʠʟʫʯʝʥʠʝ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ï 

ʚʘʞʥʝʡʰʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʧʦʣʠʪʠʢʝ. ʇʨʠʯʝʤ, ʦʜʥʦʟʥʘʯʥʦ, ʝʛʦ ʢʦʤʧʦʥʝʥʪʳ ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ çʧʦʣʝʟʥʳʝè ʠ çʚʨʝʜʥʳʝè, çʚʘʞʥʳʝè ʠ çʥʝʚʘʞʥʳʝè. 

ɼʣʷ ʥʫʞʜ ʠʟʫʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʚʦʜʦʝʤʳ, ʵʢʦʩʠʩʪʝʤʳ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳ ʜʣʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ 

ʜʨʫʛʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʠʟʫʯʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʚʦʜʦʝʤʦʚ (https://www.cbd.int/gti/pow.shtml Planned Activity 11: Inland waters 

biological diversity) ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʯʠʩʣʝ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʨʘʤʢʘʭ ʂʦʥʚʝʥʮʠʠ ʧʦ 

ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʶ. 
ʀʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʠʩʪʦʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ï ʢʣʶʯ ʢ ʝʛʦ 

ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ʆʜʥʘʢʦ, ʧʨʝʩʥʦʚʦʜʥʳʝ ʦʨʛʘʥʠʟʤʳ ʚʝʩʴʤʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳ, ʠ ʦʭʚʘʪʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚʩʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, ʨʘʩʪʝʥʠʡ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʨʘʚʥʦʤʝʨʥʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝ ʚʨʷʜ ʣʠ ʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ ʧʦʥʠʤʘʥʠʝ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʠʩʪʦʨʠʠ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʠʟʫʯʝʥʠʠ 

ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʴʥʳʭ ʛʨʫʧʧ. 
ɼʣʷ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʝʤʦʚ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʡ ʤʦʜʝʣʴʥʦʡ ʛʨʫʧʧʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚʝʪʚʠʩʪʦʫʩʳʝ ʨʘʢʦʦʙʨʘʟʥʳʥʳʝ (Cladocera) ï ʦʜʥʠ ʠʟ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʭ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʞʠʚʦʪʥʳʭ ʧʣʘʥʢʪʦʥʘ, ʙʝʥʪʦʩʘ ʠ ʥʝʡʩʪʦʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʦʚ ʚʩʝʭ ʪʠʧʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʦʜ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦʥʠʤʘʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʪʨʸʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ: ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʵʢʦʩʠʩʪʝʤʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ɺʝʪʚʠʩʪʦʫʩʳʝ ʨʘʢʦʦʙʨʘʟʥʳʝ 

ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʚʩʝʭ ʪʨʝʭ ʫʨʦʚʥʷʭ (Forr· et al., 2008; 

Lampert, 2011). ʅʠ ʦʜʠʥ ʫʯʝʙʥʠʢ ʟʦʦʣʦʛʠʠ ʠʣʠ ʵʢʦʣʦʛʠʠ ʥʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʫʧʦʤʠʥʘʥʠʷ 

ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. ʆʜʥʘʢʦ, ʤʥʝʥʠʝ ʦʙ ʠʭ çʭʦʨʦʰʝʡ ʠʟʫʯʝʥʥʦʩʪʠè ʷʚʣʷʝʪʩʷ ʠʣʣʶʟʠʝʡ 

(Korovchinsky, 1996; ʂʦʪʦʚ, 2013). ʇʝʨʝʜ ʙʦʣʴʰʠʥʩʪʚʦʤ ʛʠʜʨʦʙʠʦʣʦʛʦʚ ʩʪʦʠʪ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʭ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚ ʩʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʘʭ (ʘ ʪʘʢʞʝ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʫʣʴʪʫʨ), 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʯʘʩʪʦ ʜʦʤʠʥʠʨʫʶʪ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʨʘʟʥʦʦʙʨʘʟʠʶ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʚʦʜʦʝʤʘʭ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʪʠʧʦʚ ʠ ʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʢʘʢ ʤʦʜʝʣʴʥʳʝ ʦʙʲʝʢʪʳ. ʂ ʩʦʞʘʣʝʥʠʶ, 
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ʧʨʘʚʠʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʜʣʷ ʤʥʦʛʠʭ ʛʨʫʧʧ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʝʥʦ ʠʣʠ ʜʘʞʝ 

ʥʝʚʦʟʤʦʞʥʦ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʙʱʝʡ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʩʩʣʝʜʦʚʘʥʥʦʩʪʴʶ ʩʠʩʪʝʤʘʪʠʢʠ ʛʨʫʧʧʳ ʠ 

ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʠʟʫʯʝʥʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʬʘʫʥ. ʇʦʜʲʝʤ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʩʠʩʪʝʤʘʪʠʢʠ ʨʷʜʘ ʛʨʫʧʧ ʠ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ 

ʛʠʜʨʦʙʠʦʣʦʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʷʚʥʳʝ ʧʨʦʙʣʝʤʳ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʤʧʨʦʤʝʪʠʨʫʶʪ ʮʝʥʥʦʩʪʴ ʤʥʦʛʠʭ 

ʨʘʙʦʪ ʧʦ ʚʝʪʚʠʩʪʦʫʩʳʤ ʨʘʢʦʦʙʨʘʟʥʳʤ ʜʨʫʛʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ (ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ, ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨ.). 
ʃʠʰʴ ʚ ʢʦʥʮʝ XX ʚʝʢʘ ʙʳʣʠ ʦʪʚʝʨʛʥʫʪʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ çʢʦʩʤʦʧʦʣʠʪʠʯʝʩʢʦʤè 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʢʣʘʜʦʮʝʨ (Frey, 1982, 1987). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʞʝ 

ʢʦʥʩʪʘʪʘʮʠʷ ʣʦʢʘʣʴʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʵʥʜʝʤʠʟʤʘ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʫʶ ʟʘʜʘʯʫ, ʨʝʰʝʥʥʫʶ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʥʝʢʦʪʦʨʳʭ ʨʦʜʦʚ 

ʚʩʣʝʜʩʪʚʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʩʪʠ ʯʠʩʣʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ Cladocera. 
ɹʠʦʛʝʦʛʨʘʬʠʷ ʩʫʭʦʧʫʪʥʳʭ ʞʠʚʦʪʥʳʭ ï ʚʝʩʴʤʘ ʨʘʟʚʠʪʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʆʜʥʘʢʦ ʢʘʨʪʠʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʥʦʛʠʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʞʠʚʦʪʥʳʭ ʨʘʜʠʢʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʘʢʦʚʦʡ ʤʦʜʝʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʩʦʟʜʘʚʘʣʘʩʴ ʩʦʚʨʝʤʝʥʥʘʷ çʥʘʟʝʤʥʘʷè ʙʠʦʛʝʦʛʨʘʬʠʷ (ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʝ 

ʨʘʩʪʝʥʠʷ, ʤʥʦʛʠʝ ʛʨʫʧʧʳ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʧʪʠʮʳ, ʙʘʙʦʯʢʠ). ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʠʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʨʘʩʪʦʤ ʧʨʝʩʥʦʚʦʜʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʝʪʚʠʩʪʦʫʩʳʭ 

ʨʘʢʦʦʙʨʘʟʥʳʭ (Frey, 1987; Fryer, 1995; Kotov, Taylor, 2011; ʂʦʪʦʚ, 2013), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʜʝʣʴʥʳʤʠ 

ʪʘʢʩʦʥʘʤʠ çʩʫʭʦʧʫʪʥʦʡè ʙʠʦʛʝʦʛʨʘʬʠʠ. 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ ʥʘʯʘʣʩʷ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ. ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʦʚʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʛʝʥʝʪʠʢʠ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ (Hebert, 1974, 1987) ʦʙʥʘʜʝʞʠʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʆʜʥʘʢʦ 

ʩʧʝʮʠʘʣʠʩʪʳ-ʛʝʥʝʪʠʢʠ ʥʝʨʝʜʢʦ ʧʝʨʝʦʮʝʥʠʚʘʣʠ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʥʘʨʷʜʫ ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʤʦʤʝʥʪʘʤʠ ʚʥʝʩʣʠ ʥʝʤʘʣʦ ʧʫʪʘʥʠʮʳ, ʧʨʝʥʝʙʨʝʛʘʷ ʪʦʯʥʳʤ ʧʘʨʘʣʣʝʣʴʥʳʤ 

ʠʟʫʯʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʠ ʦʨʛʘʥʠʟʤʦʚ ʠ ʠʛʥʦʨʠʨʫʷ ʧʨʠʝʤʳ ʠ ʧʨʘʚʠʣʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʝʤʠʜʝʩʷʪʳʝ-ʚʦʩʴʤʠʜʝʩʷʪʳʝ ʛʦʜʳ XX ʚʝʢʘ ʙʳʣʠ ʚʨʝʤʝʥʝʤ ʛʣʫʙʦʢʦʛʦ, ʠ ʚʧʦʣʥʝ ʧʦʥʷʪʥʦʛʦ, 

ʨʘʟʦʯʘʨʦʚʘʥʠʷ çʪʨʘʜʠʮʠʦʥʥʳʭè ʩʠʩʪʝʤʘʪʠʢʦʚ ʚ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ. ʆʜʥʘʢʦ, ʩ 90-ʭ ʛʦʜʦʚ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʛʝʥʝʪʠʢʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʙʦʣʴʰʘʷ çʨʘʙʦʪʘ ʥʘʜ ʦʰʠʙʢʘʤʠè ʚ ʦʙʣʘʩʪʠ ʧʦʣʫʯʝʥʠʷ 

ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʠ ʠʭ ʘʥʘʣʠʟʘ. ʅʦʚʳʤ ʵʪʘʧʦʤ ʚ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ Cladocera ʩʪʘʣʠ ʨʘʙʦʪʳ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ (16S, COI, ND1, ND2, ND5) 

ʠ ʷʜʝʨʥʳʭ (5,8S, 18S, 28S, ITS-1, ITS-2) ʛʝʥʘʭ (Colbourne et al. 1997, 1998; Taylor et al., 2002; Sacherov§, 

Hebert, 2003; Ishida et al., 2006). ɺ ʣʠʮʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ ʩʠʩʪʝʤʘʪʠʢʘ ʧʦʣʫʯʠʣʘ ʭʦʨʦʰʠʡ 

ʥʝʟʘʚʠʩʠʤʳʡ ʤʝʪʦʜ ʧʨʦʚʝʨʢʠ ʛʨʫʧʧʠʨʦʚʢʠ ʪʘʢʩʦʥʦʚ. 
ʇ. ʕʙʝʨʦʤ ʩ ʢʦʣʣʝʛʘʤʠ (Hebert et al., 2003) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʧʨʝʜʣʦʞʝʥʦ 

ʚʥʝʜʨʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ çʰʪʨʠʭʢʦʜʠʨʦʚʘʥʠʷè (çɼʅʂ ʙʘʨʢʦʜʠʥʛʘè) ʪʘʢʩʦʥʦʚ. ɼʣʷ 

ʪʘʢʦʚʦʛʦ ʫ ʞʠʚʦʪʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʨʦʪʢʦʛʦ ʬʨʘʛʤʝʥʪʘ ʮʝʧʠ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ, ʢʦʜʠʨʫʶʱʠʡ ʩʫʙʲʝʜʠʥʠʮʫ I ʬʝʨʤʝʥʪʘ ʮʠʪʦʭʨʦʤ ʩ-ʦʢʩʠʜʘʟʳ (Cox). 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ, ʧʦ 

ʠʜʝʝ ʘʚʪʦʨʦʚ, ʢʘʢ çʰʪʨʠʭʢʦʜè ʦʨʛʘʥʠʟʤʘ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʰʪʨʠʭʢʦʜʘʤʠ ʨʘʟʣʠʯʥʳʭ ʪʦʚʘʨʦʚ ʚ ʤʘʛʘʟʠʥʝ. 

ʇʦʜʦʙʥʘʷ ʤʝʪʦʜʠʢʘ ʠʤʝʝʪ ʨʷʜ ʦʯʝʚʠʜʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ: ʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʘ, ʥʝ ʪʨʝʙʫʝʪ 

ʜʦʣʛʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʚ ʦʙʣʘʩʪʠ ʦʩʚʦʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʙʠʦʣʦʛʦʚ ʥʝ ʟʘʥʠʤʘʝʪʩʷ ʤʦʨʬʦʣʦʛʠʝʡ ʠ ʠʩʧʳʪʳʚʘʝʪ ʩʝʨʴʝʟʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʚʠʜʦʚ) 

ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ (ʢʦʪʦʨʳʝ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʵʢʦʣʦʛʦʚ ʥʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ), ʠ 

ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʥʘʜʝʞʥʦʩʪʠ ʦʪʥʝʩʪʠ ʦʨʛʘʥʠʟʤ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʨʘʥʝʝ ʚʳʷʚʣʝʥʥʦʡ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʛʨʫʧʧʝ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʵʪʘʣʦʥʦʤ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

çʐʪʨʠʭʢʦʜʠʨʦʚʘʥʠʝè ʫʞʝ ʧʦʟʚʦʣʠʣʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʪʘʢʩʦʥʳ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʷʚʣʷʶʪʩʷ ʛʨʫʧʧʘʤʠ ʙʣʠʟʢʠʭ ʚʠʜʦʚ, ʠ ʯʪʦ ʧʦʜ ʦʜʠʥʘʢʦʚʳʤʠ ʥʘʟʚʘʥʠʷʤʠ ʥʘ ʨʘʟʥʳʭ 

ʢʦʥʪʠʥʝʥʪʘʭ ʯʘʩʪʦ ʩʢʨʳʚʘʶʪʩʷ ʨʘʟʥʳʝ ʚʠʜʳ, ʪʨʝʙʫʶʱʠʝ ʙʦʣʝʝ ʘʢʢʫʨʘʪʥʦʛʦ ʠʟʫʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʦʧʠʩʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ ʜʣʷ ʥʘʫʢʠ (El²as-Guti®rrez et al., 2008; Jeffery et al., 2011; Sharma, Kotov, 

2012). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʦʝ çʰʠʨʠʭʢʦʜʠʨʦʚʘʥʠʝè ï ʵʪʦ ʣʠʰʴ ʚʦʟʤʦʞʥʳʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʩʠʩʪʝʤʘʪʠʢʠ, ʥʦ ʥʠʢʘʢ ʥʝ ʩʠʩʪʝʤʘʪʠʢʘ ʩʘʤʘ ʧʦ ʩʝʙʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʦ 

ʦʯʝʚʠʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʝ ʚʩʝʛʜʘ ʧʦʥʷʪʦ ʩʧʝʮʠʘʣʠʩʪʘʤ-ʛʝʥʝʪʠʢʘʤ ʙʝʟ ʙʘʟʦʚʦʛʦ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ 
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ʦʙʨʘʟʦʚʘʥʠʷ. ʂʦʦʨʜʠʥʠʨʦʚʘʥʠʝ ʫʩʠʣʠʡ ʧʦ çʰʪʨʠʭʢʦʜʠʦʚʘʥʠʶè ʩ ʩʠʩʪʝʤʘʪʠʢʦʡ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʛʨʫʧʧʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʯʝʥʴ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ. ʇʨʠ ʵʪʦʤ ʫʩʠʣʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʤʘʩʩʦʚʦʛʦ 

ʰʪʨʠʭʢʦʜʠʨʦʚʘʥʠʷ ʦʢʘʟʘʣʠʩʴ ʫʜʘʯʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʫʩʧʝʰʥʦʩʪʠ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ Cladocera ʯʘʩʪʦ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ 

ʛʝʥʘ COI. 
ʌʠʣʦʛʝʦʛʨʘʬʠʷ ï ʥʘʧʨʘʚʣʝʥʠʝ, ʦʙʲʝʜʠʥʷʶʱʝʝ çʛʝʥʥʳʝ ʛʝʥʝʘʣʦʛʠʠ (ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ 

ʜʝʨʝʚʴʷ) ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʘʪʪʝʨʥʳè (ɸʙʨʘʤʩʦʥ, 2007) ï ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠ 

çʧʫʙʣʠʢʘʙʝʣʴʥʳʤè ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʷʪʴ-ʪʘʢʠ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʘʫʥʳ ʥʘʟʝʤʥʳʭ ʞʠʚʦʪʥʳʭ (ʦʙʟʦʨʳ: Hewitt, 2001, 2004; 

ʍʦʣʦʜʦʚʘ, 2009) ʠ ʨʳʙ (ʦʙʟʦʨ: Makrrov, Bolotov, 2006) ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ, ʟʥʘʥʠʷ ʧʦ 

ʬʠʣʦʛʝʦʛʨʘʬʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʫʧʧ ʧʣʘʥʢʪʦʥʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʨʳʚʦʯʥʳ ʠ ʥʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ, ʘ 

ʯʠʩʣʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ ʥʝ ʪʘʢ ʚʝʣʠʢʦ, ʢʘʢ ʧʦ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʤ 

ʞʠʚʦʪʥʳʤ. ʇʝʨʚʳʝ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʚʝʪʚʠʩʪʦʫʩʳʤ ʨʘʢʦʦʙʨʘʟʥʳʤ ʙʳʣʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʇʦʣʝʤ ʕʙʝʨʦʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʦʘʚʪʦʨʘʤʠ (Taylor et al., 1998; Ļerny, Hebert, 1999; 

Weider et al., 1999). ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʙʦʪ ʧʦ ʢʣʘʜʦʮʝʨʘʤ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʧʝʨʚʦʤ 

ʜʝʩʷʪʠʣʝʪʠʠ ʥʦʚʦʛʦ ʪʳʩʷʯʝʣʝʪʠʷ, ʷʚʣʷʣʦʩʴ ʪʦ, ʯʪʦ: (1) ʦʥʠ ʙʳʣʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʝʜʠʥʩʪʚʝʥʥʦʤ ʨʦʜʝ Daphnia; (2) ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʟʘʪʨʘʛʠʚʘʣʠ ʪʦʣʴʢʦ 

ʉʝʚʝʨʥʫʶ ɸʤʝʨʠʢʫ ʠ ɿʘʧʘʜʥʫʶ ɽʚʨʦʧʫ ʩ ʦʩʦʙʳʤ ʚʥʠʤʘʥʠʝʤ ʩʝʚʝʨʥʳʤ ʯʘʩʪʷʤ ʵʪʠʭ ʢʦʥʪʠʥʝʥʪʦʚ; 

(3) ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʦʥʠ ʙʳʣʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʥʘ ʚʳʷʚʣʝʥʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʩʣʝʜʥʝʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʜʣʷ ʬʠʣʦʛʝʦʛʨʘʬʠʠ ʥʘʙʦʨʦʤ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ (ʧʦʠʩʢ ʨʝʬʫʛʠʫʤʦʚ ʚ 

ʧʝʨʠʦʜ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʫʪʝʡ ʨʘʩʩʝʣʝʥʠʷ ʪʘʢʩʦʥʘ, ʠ ʪ.ʜ.) (Cox, Hebert, 2001; 

De Gelas, De Meester, 2005; Thielsh et al., 2009). ɼʨʫʛʠʝ ʨʝʛʠʦʥʳ ʤʠʨʘ ʠʩʩʣʝʜʦʚʘʥʳ ʩʣʘʙʦ, ʭʦʪʷ 

ʦʧʫʙʣʠʢʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʫʜʘʯʥʳʭ ʨʘʙʦʪ ʧʦ ʜʘʬʥʠʷʤ ʖʞʥʦʡ ɸʤʝʨʠʢʠ, ʚ ʦʩʥʦʚʥʦʤ ʢʘʩʘʶʱʠʭʩʷ 

ʨʝʛʠʦʥʦʚ ʩ ʥʝʪʨʦʧʠʯʝʩʢʠʤ ʢʣʠʤʘʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʪʨʦʧʠʢʘʭ ʜʘʬʥʠʠ ʤʘʣʦʯʠʩʣʝʥʥʳ (Adamowicz et al., 

2004; Mergeay et al., 2008). 

ɺ ʩʘʤʦʝ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʜʧʨʠʥʷʪʳ ʧʦʧʳʪʢʠ ʛʣʦʙʘʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʨʦʜʫ Daphnia. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʨʘʙʦʪʫ ʉʘʨʳ ɸʜʘʤʦʚʠʯ ʩ ʢʦʣʣʝʛʘʤʠ (Adamowicz et al., 2009), 

ʚʳʷʚʠʚʰʠʭ ʘʣʣʦʧʘʪʨʠʯʝʩʢʠʝ ʠ ʩʠʤʧʘʪʨʠʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ ʫ ʜʘʬʥʠʡ ʨʘʟʥʳʭ ʛʨʫʧʧ 

ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚʰʠʭ ʩʣʫʯʘʠ ʤʝʞʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʚ ʧʨʝʜʝʣʘʭ ʨʦʜʘ. ʇʫʙʣʠʢʘʮʠʷ 

ʊʝʨʝʟʳ ʂʨʠʟ ʩ ʢʦʣʣʝʛʘʤʠ (Crease et al., 2012) ʧʦ ʬʠʣʦʛʝʦʛʨʘʬʠʠ ʛʨʫʧʧʳ ʚʠʜʦʚ D. pulex, ʧʦʜʪʚʝʨʜʠʣʘ 

ʤʥʝʥʠʝ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʢʨʠʧʪʠʯʝʩʢʠʭ ʚʠʜʦʚ, ʥʦ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʜʠʥ ʠʟ ʥʠʭ 

(çʧʘʥʘʨʢʪʠʯʝʩʢʘʷè D. pulex) ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʢʦʩʤʦʧʦʣʠʪʠʯʝʩʢʠ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʘʚʥʝʡ ʵʢʩʧʘʥʩʠʠ ʚ 

ʶʞʥʦʝ ʧʦʣʫʰʘʨʠʝ ʠʟ ɻʦʣʘʨʢʪʠʢʠ (ʧʨʠʯʝʤ ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʩʮʝʥʘʨʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʘʥʪʨʦʧʦʛʝʥʳʭ ʟʘʥʦʩʦʚ). ʊʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʝʩʪʴ ʰʘʥʩ ʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʨʘʥʥʠʭ (ʧʨʝ-ʛʦʣʦʮʝʥʦʚʳʭ) ʩʦʙʳʪʠʷʭ ʚ ʠʩʪʦʨʠʠ ʪʘʢʩʦʥʘ, ʥʘʧʨʠʤʝʨ, ʐʫ ʃʝʡ ʩ 

ʢʦʣʣʝʛʘʤʠ (Xu L. et al., 2010) ʩʚʷʟʘʣʠ ʧʦʷʚʣʝʥʠʝ ʦʪʜʝʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ Leptodora kindtii ʚ ʉʝʚʝʨʥʦʤ 

ʂʠʪʘʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ çɼʞʫʥʛʘʨʩʢʠʭ ʚʦʨʦʪè ʘ ʩʨʝʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ. 
ʏʪʦ ʢʘʩʘʝʪʩʷ ɸʟʠʘʪʩʢʦʡ ʇʘʣʝʘʨʢʪʠʢʠ, ʪʦ ʬʠʣʦʛʝʦʛʨʘʬʠʷ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʨʘʥʝʝ 

ʠʟʫʯʘʣʘʩʴ ʪʘʤ ʟʘʨʫʙʝʞʥʳʤʠ ʢʦʣʣʝʛʘʤʠ ʟʘʯʘʩʪʫʶ ʙʘʟʠʨʫʷʩʴ ʥʘ ʧʨʦʙʘʭ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʢʦʣʣʝʢʮʠʠ 

ʘʚʪʦʨʘ ʠ ʝʛʦ ʙʣʠʞʘʡʰʠʭ ʢʦʣʣʝʛ (Ishida, Taylor, 2007a-b; Xu S. et al., 2011; Millette et al., 2011). ʇʨʠ ʵʪʦʤ 

ʢʘʢʠʝ-ʣʠʙʦ ʚʳʚʦʜʳ ʙʳʣʠ ʩʫʛʫʙʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ ʚʩʣʝʜʩʪʚʠʝ ʢʨʘʡʥʝ ʩʣʘʙʦʛʦ ʦʭʚʘʪʘ ʧʨʦʙʘʤʠ 

ʦʙʰʠʨʥʝʡʰʝʛʦ ʨʝʛʠʦʥʘ ï ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʨʷʜ ʧʨʦʙ ʩ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ 

ʙʳʣ ʠʟʫʯʝʥ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʚʳʷʚʣʝʥʠʶ ʵʥʜʝʤʠʯʥʳʭ ʛʘʧʣʦʪʠʧʦʚ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʪʘʢʩʦʥʘ. 

ʆʪʜʝʣʴʥʳʝ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʚʳʚʦʜʳ ʩʜʝʣʘʥʳ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʩʪʘʪʴʷʭ, ʚʳʧʦʣʥʝʥʥʳʭ 

ʧʨʠ ʫʯʘʩʪʠʠ ʘʚʪʦʨʘ (Kotov et al., 2009; Bekker et al., 2012). 
ʃʠʰʴ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʩʝʨʠʠ ʵʢʩʧʝʜʠʮʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʨʝʛʠʦʥʳ ʉʠʙʠʨʠ ʠ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʌ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʦʙ ʦʪ ʥʘʰʠʭ ʢʦʣʣʝʛ, ʢʦʪʦʨʳʤ ʤʳ ʟʘ ʵʪʦ 

ʢʨʘʡʥʝ ʧʨʠʟʥʘʪʝʣʴʥʳ, ʩʪʘʣʠ ʚʦʟʤʦʞʥʳ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʟʘʢʣʶʯʝʥʠʷ, 

ʢʘʩʘʶʱʠʝʩʷ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʚ ʮʝʣʦʤ. 

ʍʦʪʷ ʜʘʥʥʘʷ ʣʝʢʮʠʷ ʯʠʪʘʝʪʩʷ ʦʪ ʠʤʝʥʠ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʘʚʪʦʨʘ, ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʠʟʣʦʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʣʝʢʪʠʚʘ, ʧʨʷʤʦ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʠʟ ʰʢʦʣʳ 

ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʚʳʜʘʶʱʠʭʩʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʚʝʪʚʠʩʪʦʫʩʳʤ ʨʘʢʦʦʙʨʘʟʥʳʤ ʩ ʘʙʩʦʣʶʪʥʳʤ 
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ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʧʨʠʟʥʘʥʠʝʤ ï ʧʨʦʬʝʩʩʦʨʘ ʅʠʢʦʣʘʷ ʅʠʢʦʣʘʝʚʠʯʘ ʉʤʠʨʥʦʚʘ (ʀʇʕʕ ʈɸʅ), ʢʦʪʦʨʦʤʫ 

ʤʳ ʛʦʨʷʯʦ ʧʨʠʟʥʘʪʝʣʴʥʳ. ɺ 2014-2016 ʛʦʜʘʭ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʧʦʜʜʝʨʞʢʝ 

ʈʦʩʩʠʡʩʢʦʛʦ ʅʘʫʯʥʦʛʦ ʌʦʥʜʘ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʥʘʤʠ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʩʦʙʩʪʚʝʥʥʘʷ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ (ʯʪʦ ʩʘʤʦ ʧʦ 

ʩʝʙʝ ʚʘʞʥʦ!) ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ, ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʘʪʪʝʨʥʦʚ ʨʘʟʣʠʯʥʳʭ ʪʘʢʩʦʥʦʚ ʤʦʜʝʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʝʩʥʦʚʦʜʥʳʭ ʞʠʚʦʪʥʳʭ ï ʚʝʪʚʠʩʪʦʫʩʳʭ 

ʨʘʢʦʦʙʨʘʟʥʳʭ (Cladocera). 
ɿʘʜʘʯʘʤʠ ʥʘʰʠʭ ʨʘʙʦʪ ʷʚʣʷʶʪʩʷ: 

(1) ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʨʝʚʠʟʠʠ ʩʝʨʠʠ ʪʘʢʩʦʥʦʚ ʨʘʟʣʠʯʥʦʛʦ ʨʘʥʛʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʪʝʨʥʘʤʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ; 
(2) ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ Cladocera ʨʷʜʘ ʨʝʛʠʦʥʦʚ ʧʨʠ ʧʦʤʦʱʠ ʢʘʢ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʢʦ ʘʥʘʣʠʟʘ, ʪʘʢ ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʩʦʥʦʚ ʠ ʛʠʙʨʠʜʦʚ ʤʝʞʜʫ ʥʠʤʠ ʧʦ 

ʥʝʢʦʪʦʨʳʤ "ʩʪʘʥʜʘʨʪʥʳʤ" ʛʝʥʘʤ; 
(3) ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠʠ ʨʘʩʩʝʣʝʥʠʷ ʨʷʜʘ ʪʘʢʩʦʥʦʚ; 
(4) ʩʦʟʜʘʥʠʝ ʩʭʝʤʳ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ, ʙʘʟʠʨʫʶʱʝʡʩʷ 

ʥʘ ʜʘʥʥʳʭ ʧʦ Cladocera. 
ɺ ʜʘʥʥʦʤ ʜʦʢʣʘʜʝ ʙʫʜʝʪ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʦʙʦʙʱʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ 

ʥʝʢʦʪʦʨʳʭ ʨʦʜʦʚ, ʚ ʠʟʫʯʝʥʠʠ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʛʨʝʩʩ: Daphnia, Moina, Bosmina, 

Eurycercus, Cydorus, Polyphemus. ʇʨʠ ʵʪʦʤ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ, ʫʞʝ ʧʦʣʫʯʠʚʰʠʝ 

ʦʩʚʝʱʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ (Bekker et al., 2012, 2016), ʪʘʢ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʩʪʘʜʠʠ ʠʭ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʦʧʫʙʣʠʢʦʚʘʥʠʶ. 
ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʗʧʦʥʠʠ-ʇʨʠʤʦʨʴʷ-ʂʘʤʯʘʪʢʠ (ʘ ʪʘʢʞʝ ɸʣʷʩʢʠ-ʖʢʦʥʘ) ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ çʙʝʨʠʥʛʠʡʩʢʠʝè ʪʘʢʩʦʥʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʷʜ ʨʦʜʩʪʚʝʥʥʳʭ ʠʤ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʇʘʣʝʘʨʢʪʠʢʝ çʟʘʧʘʜʥʳʝè ʚʠʜʳ ʪʫʪ ʦʪʩʫʪʩʪʚʫʶʪ (ʂʦʪʦʚ, 2016). ʋʩʣʦʚʥʳʝ 

ʥʘʟʚʘʥʠʷ ʜʘʥʥʳʭ ʛʨʫʧʧ ʦʪʨʘʞʘʶʪ ʠʥʪʫʠʪʠʚʥʳʝ ʚʟʛʣʷʜʳ ʥʘ ʠʭ ʠʩʪʦʨʠʶ ʚʦ ʚʨʝʤʷ ʧʣʝʡʩʪʦʮʝʥʘ-

ʨʘʥʥʝʛʦ ʛʦʣʦʮʝʥʘ (ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʝʨʚʳʝ ʧʝʨʝʞʠʣʠ ʦʣʝʜʝʥʝʥʠʝ ʚ çʙʝʨʠʥʛʠʡʩʢʠʭè, 

ʘ ʚʪʦʨʳʝ ï ʚ ʨʘʟʣʠʯʥʳʭ çʟʘʧʘʜʥʳʭè ʨʝʬʫʛʠʫʤʘʭ), ʥʦ ʜʘʥʥʳʝ ʠʜʝʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʛʨʫʧʧʝ ʚʠʜʦʚ, ʠ ʵʪʠ ʨʘʙʦʪʳ ʪʦʣʴʢʦ ʥʘʯʘʪʳ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʘʢ ʤʠʥʠʤʫʤ ʥʝʢʦʪʦʨʳʝ çʙʝʨʠʥʛʠʡʩʢʠʝè ʪʘʢʩʦʥʳ 

ʧʨʦʥʠʢʘʶʪ ʜʘʣʝʢʦ ʚ ɺʦʩʪʦʯʥʫʶ ʉʠʙʠʨʴ. ʅʘʧʨʦʪʠʚ, ʥʝʢʦʪʦʨʳʝ çʟʘʧʘʜʥʳʝè ʚʠʜʳ ʧʨʦʥʠʢʘʶʪ ʚ 

ɺʦʩʪʦʯʥʫʶ ʇʘʣʝʘʨʢʪʠʢʫ ʚʧʣʦʪʴ ʜʦ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʦʜʥʘʢʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʧʦʜʦʙʥʳʭ ʪʘʢʩʦʥʦʚ ʥʝ ʧʨʦʥʠʢʘʝʪ ʥʘ ʚʦʩʪʦʢ ʩʪʦʣʴ ʜʘʣʝʢʦ. ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʛʨʘʥʠʮʘ (ʠʣʠ 

ʧʝʨʝʭʦʜʥʘʷ ʟʦʥʘ) ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʬʘʫʥʠʩʪʠʯʝʩʢʠʤʠ ʛʨʫʧʧʠʨʦʚʢʘʤʠ ʣʝʞʠʪ ʚ ʙʘʩʩʝʡʥʝ 

ɽʥʠʩʝʷ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ çʟʦʥʫ ʰʚʘè ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʠ ʈʝʤʠʥʛʪʦʥʘ (Remington, 1968; Hewitt, 

2004). ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ ʤʝʞʜʫ çʟʘʧʘʜʥʦʡè ʠ çʙʝʨʠʥʛʠʡʩʢʦʡè 

ʬʘʫʥʘʤʠ ʥʘ ʦʩʥʦʚʝ ʦʨʠʛʠʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʫʶ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʫʶ, 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʫʶ, ʬʘʫʥʠʩʪʠʯʝʩʢʫʶ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʜʣʷ ʙʫʜʫʱʝʛʦ. 
ɸʚʪʦʨ ʜʦʢʣʘʜʘ ʧʨʠʟʥʘʪʝʣʝʥ ʦʨʛʢʦʤʠʪʝʪʫ ʢʦʥʬʝʨʝʥʮʠʠ ʟʘ ʧʨʠʛʣʘʰʝʥʠʝ ʧʨʦʯʠʪʘʪʴ 

ʣʝʢʮʠʶ ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ-ʛʠʜʨʦʙʠʦʣʦʛʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʘ ʠ ʝʛʦ ʢʦʣʣʝʛ, ʥʘʰʝʜʰʠʝ 

ʦʪʨʘʞʝʥʠʝ ʚ ʜʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ, ʙʳʣʠ ʧʦʜʜʝʨʞʘʥʳ ʈʦʩʩʠʡʩʢʠʤ ʅʘʫʯʥʳʤ ʌʦʥʜʦʤ (ʧʨʦʝʢʪ ˉ 

14-14-00778). 
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ʇʨʦʙʣʝʤʳ ʵʚʦʣʶʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ ʛʠʜʨʦʙʠʦʥʪʦʚ 

 

ʈʝʟʶʤʝ. ʀʟʣʘʛʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʚ ʦʙʣʘʩʪʠ ʵʚʦʣʶʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ. ʇʨʝʜʤʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ, ʦʙʲʝʢʪʳ ʠʟʫʯʝʥʠʷ, ʤʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ. ɼʘʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ 

ʢʨʘʪʢʘʷ ʠʩʪʦʨʠʷ ʧʫʪʠ ʩʪʘʥʦʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʇʦ ʦʩʥʦʚʥʳʤ ʧʦʟʠʮʠʷʤ ʧʨʝʜʤʝʪʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʵʚʦʣʶʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ. 
 

ʇʨʠʡʜʷ ʚ ʘʢʘʜʝʤʠʯʝʩʢʫʶ ʥʘʫʢʫ ʚ ʥʘʯʘʣʝ 1980-ʭ ʛʦʜʦʚ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʘʩ ʙʳʣʠ 

ʦʟʘʜʘʯʝʥʳ ʥʝ ʢʘʨʴʝʨʥʳʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ ʠ ʥʝ ʧʨʦʙʣʝʤʦʡ ʠʟʚʣʝʯʝʥʠʷ ʜʦʭʦʜʘ, ʘ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʬʠʣʦʩʦʬʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʉ ʪʘʢʠʤʠ ʞʝ ʤʦʣʦʜʳʤʠ ʢʦʣʣʝʛʘʤʠ ʤʳ ʚʝʣʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʩʧʦʨʳ ʦ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʜʠʬʠʥʠʮʠʷʭ, ʧʨʠʥʮʠʧʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʜʝʪʝʨʤʠʥʘʮʠʷʭ ʠ ʤʥʦʛʦʤ ʜʨʫʛʦʤ. ʏʘʱʝ ʚʩʝʛʦ ʭʦʪʝʣʦʩʴ ʧʦʥʷʪʴ, ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʪ 

ʩʧʝʮʠʘʣʴʥʳʡ ʨʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʦʤʫ ʤʳ ʙʳʣʠ ʦʙʫʯʝʥʳ ʠ ʢʦʪʦʨʳʡ ʠʟʙʨʘʣʠ ʜʣʷ 

ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʩʚʦʠʭ ʥʘʨʦʞʜʘʶʱʠʭʩʷ ʠʜʝʡ. ʊʘʢ ʷ, ʢ 1983 ʛʦʜʫ, ʧʦʣʫʯʠʚ ʚ ʤʝʨʫ 

ʦʩʥʦʚʘʪʝʣʴʥʳʝ ʟʥʘʥʠʷ ʧʦ ʛʝʥʝʪʠʢʝ ʠ ʥʘʚʳʢʠ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ, ʧʦʟʠʮʠʦʥʠʨʦʚʘʣ 

ʩʝʙʷ, ʢʘʢ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʙʣʘʩʪʠ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ ʠ ʛʝʥʝʪʠʢʠ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʘʢʦ 

ʧʦ ʤʝʨʝ ʧʦʛʨʫʞʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʝ, ʨʘʚʥʦ ʢʘʢ ʠ ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʛʝʥʝʪʠʢʘ 

ʧʨʠʚʣʝʢʘʣʠ ʚʩʝ ʤʝʥʴʰʝ, ʥʦ ʚʩʝ ʙʦʣʴʰʝ ʟʘʭʚʘʪʳʚʘʣʠ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ ʚ ʟʦʦʛʝʦʛʨʘʬʠʠ, ʬʘʫʥʠʩʪʠʢʝ ʠ ʵʚʦʣʶʮʠʠ. ʅʝʠʟʙʳʚʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʧʨʦʠʟʚʝʣʠ ʪʨʫʜʳ 

ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ (1988) ʠ ʅ.ɺ. ʊʠʤʦʬʝʝʚʘ-ʈʝʩʦʚʩʢʦʛʦ (ʊʶʨʶʢʘʥʦʚ ʠ ʜʨ., 1996), ʧʦʩʚʷʱʝʥʥʳʝ 

ʠʜʝʷʤ ʬʘʫʥʦ- ʠ ʮʝʥʦʛʝʥʝʟʦʚ ʠ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʝʤʘʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʣʝʪ 

ʢʦʥʮʝʧʮʠʷ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ɻ.ɺ. ʅʠʢʦʣʴʩʢʦʛʦ (1945, 1956). ʅʝʩʤʦʪʨʷ ʥʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʨʠʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚ ʘʜʨʝʩ ʵʪʠʭ ʠʜʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ, ʦʥʠ ʧʨʝʜʦʩʪʘʚʠʣʠ ʥʘ 

ʤʦʡ ʚʟʛʣʷʜ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï ʚʟʛʣʷʜ ʥʘ ʥʝʨʘʟʨʳʚʥʦʩʪʴ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ, ʥʝ ʚ ʢʘʯʝʩʪʚʝ ʜʠʩʢʨʝʪʥʳʭ ʝʜʠʥʠʮ, ʘ ʢʘʢ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʦʙʱʝʩʪʚ, ʘʩʩʦʮʠʘʮʠʡ ʠ ʵʢʦʩʠʩʪʝʤ. ʆʩʪʘʚʘʣʦʩʴ ʥʘʡʪʠ ʵʪʦʤʫ 

ʦʙʦʟʥʘʯʝʥʠʝ, ʦʧʨʝʜʝʣʠʪʴ ʤʝʪʦʜʦʣʦʛʠʶ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʘʜʝʢʚʘʪʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ. 

ʅʘʧʨʘʚʣʷʶʱʠʤʠ ʚʝʭʘʤʠ ʥʘ ʵʪʦʤ ʧʫʪʠ ʩʪʘʣʠ ʵʧʦʭʘʣʴʥʳʝ ʪʚʦʨʝʥʠʷ ʕ. ʌʦʨʜʘ çʕʢʦʣʦʛʠʯʝʩʢʘʷ 

ʛʝʥʝʪʠʢʘè (Ford, 1975) ʠ ʈ. ʃʝʚʦʥʪʠʥʘ çɻʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʵʚʦʣʶʮʠʠè (1978). 

ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʢ ʥʘʯʘʣʫ ʧʨʦʨʳʚʘ ʚ ʧʦʥʠʤʘʥʠʝ ʩʫʱʝʩʪʚʘ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʘ ʛʣʘʟʘ 

ʧʦʧʘʣʠʩʴ ʚʳʜʘʶʱʘʷʩʷ ʧʦʩʤʝʨʪʥʘʷ ʤʦʥʦʛʨʘʬʠʷ ʘʢʘʜʝʤʠʢʘ ʉ.ʉ. ʐʚʘʨʮʘ çʕʢʦʣʦʛʠʯʝʩʢʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʵʚʦʣʶʮʠʠè (1980) ʠ ʚʝʣʠʢʦʣʝʧʥʘʷ ʧʝʨʝʚʦʜʥʘʷ ʢʥʠʛʘ ʕ. ʇʠʘʥʢʘ 

çʕʚʦʣʶʮʠʦʥʥʘʷ ʵʢʦʣʦʛʠʷè (1981). ɺʩʝ ʵʪʠ ʰʝʜʝʚʨʳ ʠ ʧʦʟʚʦʣʠʣʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʥʘʯʘʪʴ ʫʞʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ 

ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʤʢʘʭ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʋʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʯʝʪʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ: 

ʕʚʦʣʶʮʠʦʥʥʘʷ ʵʢʦʣʦʛʠʷ ʵʪʦ ʨʘʟʜʝʣ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʫʯʝʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʡ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʵʚʦʣʶʮʠʠ ʚʠʜʦʚʳʭ ʩʦʦʙʱʝʩʪʚ, ʬʘʫʥ ʠ ʮʝʥʦʟʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʥʦʶ ʙʳʣʠ ʠʟʙʨʘʥʳ: ʚʠʜ-rʚʩʝʣʝʥʮʳ (ʚ ʮʝʣʷʭ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʮʝʥʦʟʦʚ), ʵʢʩʪʨʝʤʦʙʠʦʥʪʥʳʝ ʚʠʜʳ (ʠʟʤʝʥʝʥʠʷ ʮʝʥʦʟʦʚ ʚ ʧʘʣʝʦʠʩʪʦʨʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʠ ʠʭ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ) ʠ ʦʪʜʘʣʝʥʥʳʝ ʛʠʙʨʠʜʳ (ʘʥʘʣʠʟ ʤʝʭʘʥʠʟʤʦʚ ʵʚʦʣʶʮʠʦʥʥʦʡ 

ʵʢʦʣʦʛʠʠ). ʄʝʪʦʜʦʣʦʛʠʷ ï ʵʚʦʣʶʮʠʦʥʥʘʷ ʛʝʥʝʪʠʢʘ ʠ ʵʧʠʛʝʥʝʪʠʢʘ. ʆʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ: 
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ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʛʝʥʝʪʠʢʘ, ʬʠʣʦʛʝʦʛʨʘʬʠʷ, ʬʠʣʦʛʝʥʠʷ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʪʘʢʩʦʥʦʤʠʷ, ʧʨʦʛʨʘʤʤʳ 

ʦʥʪʦʛʝʥʝʟʘ. ʄʝʪʦʜʳ: ʙʠʦʭʠʤʠʯʝʩʢʘʷ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʛʝʥʝʪʠʢʘ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʦʥʪʦʛʝʥʝʟʘ. 
ʏʝʤ ʪʘʢ ʧʨʠʤʝʯʘʪʝʣʴʥʳ ʠʤʝʥʥʦ ʦʙʠʪʘʪʝʣʠ ʚʦʜʥʦʡ ʩʨʝʜʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʙʣʝʤ ʠ 

ʚʦʧʨʦʩʦʚ ʵʚʦʣʶʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ? ɺ ʚʦʜʥʦʡ ʩʨʝʜʝ ʘʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʭʘʨʘʢʪʝʨ 

ʨʝʧʨʦʜʫʢʮʠʠ ʠ ʚʠʜʳ ʠʟʦʣʷʮʠʠ ʧʨʠʦʙʨʝʪʘʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʵʚʦʣʶʮʠʠ. 

ɻʠʜʨʦʙʠʦʥʪʳ, ʦʩʦʙʝʥʥʦ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʦʚ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ ʠʟʦʣʷʮʠʠ. 

ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʥʝʞʝʣʠ ʥʘʟʝʤʥʳʝ ʦʙʠʪʘʪʝʣʠ, ʦʥʠ ʟʘʚʠʩʷʪ ʦʪ ʭʠʤʠʟʤʘ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʩʨʝʜʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʦʜʥʳʭ ʦʙʠʪʘʪʝʣʝʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʠʣʴʥʳʤ ʠ ʩʚʦʙʦʜʥʳʤ 

ʨʘʟʤʥʦʞʝʥʠʝʤ, ʯʪʦ ʚ ʥʘʟʝʤʥʦʡ ʩʨʝʜʝ ʧʨʠʩʫʱʝ ʪʦʣʴʢʦ ʨʘʩʪʝʥʠʷʤ. 
ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʠʨʘ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʦʥ 

ʧʝʨʝʞʠʣ, ʧʦ ʩʘʤʳʤ ʩʢʨʦʤʥʳʤ ʧʦʜʩʯʝʪʘʤ, ʥʝ ʤʝʥʝʝ 6 ʛʣʦʙʘʣʴʥʳʭ ʛʝʦʮʝʥʦʪʠʯʝʩʢʠʭ ʢʨʠʟʠʩʦʚ, 

ʩʦʧʨʦʚʦʞʜʘʚʰʠʭʩʷ ʤʘʩʩʦʚʳʤʠ ʚʳʤʠʨʘʥʠʷʤʠ ʚʠʜʦʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ɺʘʞʥʦʡ ʯʝʨʪʦʡ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ ʙʳʣʦ ʪʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʘʩʩʦʚʳʝ ʚʳʤʠʨʘʥʠʷ, ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʮʠʢʣ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʞʠʚʳʭ ʩʫʱʝʩʪʚ. ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʢ ʥʘʤ ʧʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʫ 

ʦʪʨʝʟʦʢ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʧʣʠʦʮʝʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʝʨʝʩʪʨʦʝʢ 

ʠ ʧʦʩʣʝʜʦʚʘʚʰʝʛʦ ʟʘʪʝʤ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʭʦʣʦʜʘʥʠʷ, ʧʨʦʜʣʠʚʰʝʛʦʩʷ ʚʧʣʦʪʴ ʜʦ ʢʦʥʮʘ 

ʧʣʝʡʩʪʦʮʝʥʘ ʙʦʛʘʪʘʷ ʤʠʦʮʝʥʦʚʘʷ ʬʘʫʥʘ ʨʳʙ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʝʤʦʚ ɽʚʨʘʟʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʫʙʢʦʥʪʠʥʝʥʪʘ ʦʢʘʟʘʣʘʩʴ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʝʥʥʦʡ. ʅʝʤʥʦʛʠʝ ʫʮʝʣʝʚʰʠʝ 

ʜʨʝʚʥʠʝ ʚʝʨʭʥʝʪʨʝʪʠʯʥʳʝ ʠ ʙʦʨʝʘʣʴʥʦ-ʨʘʚʥʠʥʥʳʝ ʚʠʜʳ (ʢʘʨʘʩʠ, ʩʘʟʘʥ, ʛʦʨʯʘʢ, ʧʝʩʢʘʨʠ, 

ʧʣʦʪʚʘ, ʱʫʢʘ, ʝʣʴʮʦʚʳʝ, ʱʠʧʦʚʢʠ, ʚʴʶʥ, ʩʦʤ, ʦʢʫʥʝʚʳʝ, ʦʩʝʪʨʦʚʳʝ) ʙʳʣʠ ʦʪʪʝʩʥʝʥʳ ʢ ʶʛʫ, ʛʜʝ 

ʩʦʭʨʘʥʷʣʠʩʴ ʚ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʠʤʦʨʩʢʠʭ ʨʝʬʫʛʠʫʤʘʭ. ʉʦʚʨʝʤʝʥʥʘʷ ʠʭʪʠʦʬʘʫʥʘ ʨʝʢ 

ʇʦʥʪʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʦʛʝʥʘ. ɺ ʥʘʯʘʣʝ ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʧʨʦʠʩʭʦʜʠʪ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʦʙʣʝʥʠʝ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʦʛʦ ʩʪʦʢʘ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʙʣʠʟʢʠʭ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʨʫʩʣʘʤ ʦʩʥʦʚʥʳʭ ʨʝʢ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʠʚʰʠʭ ʩʦʚʨʝʤʝʥʥʦʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʤʦʨʝʡ ʠ ʛʣʦʙʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ. ʅʘʩʪʫʧʠʚʰʘʷ ʚ ʥʘʯʘʣʝ ʥʝʦʛʝʥʘ ʬʘʟʘ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʚʳʟʚʘʣʘ ʪʘʷʥʠʝ 

ʣʝʜʥʠʢʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʫʩʣʦʚʠʣʦ ʦʙʨʘʟʦʚʘʥʠʝ ʢʨʫʧʥʳʭ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʘʢʪʠʚʥʦʤʫ ʨʘʩʩʝʣʝʥʠʶ ʧʦ ʚʩʝʤʫ ʙʘʩʩʝʡʥʫ ɺʦʣʛʠ ʨʳʙ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʝʚʝʨʥʳʭ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ï ʙʦʨʝʘʣʴʥʦ-ʧʨʝʜʛʦʨʥʦʛʦ (ʨʫʯʴʝʚʘʷ ʤʠʥʦʛʘ, ʭʘʨʠʫʩ, ʛʦʣʝʮ, 

ʧʦʜʢʘʤʝʥʱʠʢ, ʛʦʣʴʷʥʳ) ʠ ʘʨʢʪʠʯʝʩʢʦʛʦ (ʩʠʛʦʚʳʝ, ʣʦʩʦʩʝʚʳʝ, ʩʥʝʪʦʢ, ʥʘʣʠʤ). ɿʘʪʝʤ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʪʨʘʥʩʛʨʝʩʩʠʡ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʥʘ ʬʦʥʝ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʧʦʪʝʧʣʝʥʠʷ, ʘʢʚʘʪʦʨʠʶ 

ɺʦʣʛʠ ʩʪʘʣʠ ʦʩʚʘʠʚʘʪʴ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʚʝʨʭʥʝʝ-ʪʨʝʪʠʯʥʳʝ ʠ ʙʦʨʝʘʣʴʥʦ-ʨʘʚʥʠʥʥʳʝ ʨʝʣʠʢʪʳ ʠ 

ʥʘʛʦʨʥʦ-ʘʟʠʘʪʩʢʠʝ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʚʠʜʳ ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʦʛʦ ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʨʨ. 

Abramis, Chondrostoma, ʛʫʩʪʝʨʘ, ʢʨʘʩʥʦʧʝʨʢʘ, ʯʝʭʦʥʴ, ʞʝʨʝʭ, ʣʠʥʴ, ʫʢʣʝʷ, ʙʳʩʪʨʷʥʢʘ, ʚʝʨʭʦʚʢʘ) 

(ʃʝʙʝʜʝʚ, 1960). ɺ ʛʦʣʦʮʝʥʝ ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʩʳʛʨʘʣʠ ʧʦʪʝʧʣʝʥʠʷ ʧʝʨʠʦʜʦʚ 

ʧʘʣʝʦʣʠʪʘ ʠ ʘʥʪʠʯʥʦʩʪʠ ʠ ʧʦʭʦʣʦʜʘʥʠʷ ʧʝʨʠʦʜʦʚ ʥʝʦʣʠʪʘ ʠ ʩʨʝʜʥʝʚʝʢʦʚʴʷ. ɺ 20-ʤ ʚʝʢʝ 

ʦʪʤʝʯʝʥʦ ʜʚʘ ʧʝʨʠʦʜʘ ʧʦʪʝʧʣʝʥʠʷ ï ʩ 1918 ʧʦ 1940 ʛʦʜʘ ʠ ʩ 1983 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩ 

ʧʦʭʦʣʦʜʘʥʠʝʤ ʚ ʧʝʨʠʦʜ 1940-1970-ʭʭ ʛʦʜʦʚ (ɹʝʨʛ, 1935; Hansen et al., 2010). ʕʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʢʦʣʝʙʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʣʠ ʬʘʫʥʠʩʪʠʯʝʩʢʫʶ ʜʠʥʘʤʠʢʫ ʨʳʙʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʢʘʭ ʇʦʥʪʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʇʨʠ ʧʦʪʝʧʣʝʥʠʠ ʢʣʠʤʘʪʘ ʭʦʣʦʜʥʦʚʦʜʥʳʝ 

ʚʠʜʳ ʚʳʤʠʨʘʣʠ ʚ ʶʞʥʳʭ ʦʙʣʘʩʪʷʭ ʠ ʠʭ ʘʨʝʘʣ ʩʦʢʨʘʱʘʣʩʷ, ʘʨʝʘʣʳ ʞʝ ʪʝʧʣʦʚʦʜʥʳʭ ʬʦʨʤ 

ʨʘʩʰʠʨʷʣʠʩʴ ʠ ʧʨʦʜʚʠʛʘʣʠʩʴ ʢ ʩʝʚʝʨʫ. ɺʦ ʚʨʝʤʷ ʧʦʭʦʣʦʜʘʥʠʡ ʥʘʙʣʶʜʘʣʘʩʴ ʦʙʨʘʪʥʘʷ ʢʘʨʪʠʥʘ. 

ʆʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ ʦʙʲʝʤʘʤʠ ʧʨʦʤʳʩʣʘ 

ʪʘʢʠʭ ʚʠʜʦʚ, ʢʘʢ ʩʦʤ (ʶʞʥʳʡ) ʠ ʥʘʣʠʤ (ʘʨʢʪʠʯʝʩʢʠʡ) ʚ ʙʘʩʩʝʡʥʝ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. 
ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʝʥʠʷ ʩʪʘʣʦ ʪʦ, ʯʪʦ ʦʥʦ ʩʪʘʣʦ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʬʦʥʝ ʧʨʝʜʧʨʠʥʷʪʦʛʦ ʚ 40-70-ʭ ʛʦʜʘʭ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʤʘʩʰʪʘʙʥʦʛʦ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʠʭ ʨʝʢ, ʧʨʝʚʨʘʪʠʚʰʠʭ 

ʠʭ ʚ ʮʝʧʦʯʢʠ ʦʟʝʨʦʚʠʜʥʳʭ ʚʦʜʦʝʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʙʘʩʩʝʡʥʦʚʳʤʠ ʢʘʥʘʣʘʤʠ. ʌʘʢʪʠʯʝʩʢʠ, ʚ 
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ʇʦʥʪʦ-ʂʘʩʧʠʡʩʢʦʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʙʘʩʩʝʡʥʝ ʙʳʣʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʘ ʧʦʩʪʣʝʜʥʠʢʦʚʘʷ ʩʠʪʫʘʮʠʷ 

ʢʦʥʮʘ ʧʣʝʡʩʪʦʮʝʥʘ (ʉʣʳʥʴʢʦ, 2001). ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʝʱʝ 

ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ, ʦʙʫʩʣʦʚʠʚʰʠʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʚʩʝʭ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʮʠʢʣʦʚ. 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʚ 20-ʤ ʚʝʢʝ ʤʝʞʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʠ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ ʧʨʠʚʝʣʠ ʢ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ɺʦʣʛʠ ʠ ʚʩʝʛʦ ʨʝʛʠʦʥʘ ʇʦʥʪʦ-ʂʘʩʧʠʷ ʟʘ 

ʩʯʝʪ ʚʠʜʦʚ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʧʣʘʥʝʪʳ, ʦʪʢʫʜʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʥʠ ʥʠʢʘʢ ʥʝ ʤʦʛʣʠ 

ʧʦʧʘʩʪʴ. ɺ ʮʝʣʦʤ, ʣʠʤʥʠʟʘʮʠʷ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʝʯʥʳʭ ʩʠʩʪʝʤ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʝʡ 

ʪʝʧʣʦʝʤʢʦʩʪʠ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʦʙʫʩʣʦʚʠʣʠ ʩʦʢʨʘʱʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʠ ʘʨʝʘʣʦʚ ʭʦʣʦʜʦʣʶʙʠʚʳʭ ʚʠʜʦʚ ʠ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ 

ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʘʨʝʘʣʦʚ ʘʙʦʨʠʛʝʥʥʳʭ ʪʝʧʣʦʚʦʜʥʳʭ ʚʠʜʦʚ ʚ 

ʙʘʩʩʝʡʥʝ, ʥʦ ʠ ʜʣʷ ʫʩʧʝʰʥʦʡ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʠ ʵʢʩʧʘʥʩʠʠ ʜʝʣʴʪʦʚʦ-ʵʩʪʫʘʨʥʳʭ 

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʚʠʜʦʚ ʠ ʠʩʢʫʩʪʚʝʥʥʦ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ. 

ʅʘʜʝʞʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʦʛʝʥʦʚʦʡ ʙʠʦʪʳ ɽʚʨʘʟʠʠ ʩʣʫʞʠʪ ʠʭʪʠʦʬʘʫʥʘ 

ʄʦʥʛʦʣʠʠ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ɿʘʧʘʜʥʦʡ ʄʦʥʛʦʣʠʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʛʦʨʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʦʯʝʚʠʜʥʝʡ ʚʩʝʛʦ ʧʨʦʪʝʢʘʚʰʠʭ ʚ ɿʘʧʘʜʥʦʡ ʄʦʥʛʦʣʠʠ) ʥʘ 

ʨʫʙʝʞʝ ʧʣʠʦʮʝʥʘ ʠ ʧʣʝʡʩʪʦʮʝʥʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʠʟʤʝʥʝʥʠʷ ʠʭʪʠʦʬʘʫʥʳ ʙʳʣʠ ʚʳʨʘʞʝʥʳ 

ʥʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʦ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ʨʝʛʠʦʥʘ. ʀʥʪʝʥʩʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʧʘʣʝʦʠʩʪʦʨʠʠ ʧʘʣʝʦʛʝʥʦʚʳʭ ʠ ʥʝʦʛʝʥʦʚʳʭ ʨʳʙ ʇʘʣʝʘʨʢʪʠʢʠ 

(ʐʪʳʣʴʢʦ, 1934; ʅʠʢʦʣʴʩʢʠʡ, 1956; ʃʝʙʝʜʝʚ, 1959; ʗʢʦʚʣʝʚ, 1961; 1964; ʉʳʯʝʚʩʢʘʷ, ɼʝʚʷʪʢʠʥ, 

1962; ʉʳʯʝʚʩʢʘʷ, ʃʝʙʝʜʝʚ, 1971; ʉʳʯʝʚʩʢʘʷ, 1983; 1986; 1989; ɻʦʣʫʙʮʦʚ, ʄʘʣʢʦʚ, 2007) 

ʧʦʟʚʦʣʠʣʦ ʘʚʪʦʨʘʤ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫʞʝ ʚ ʧʘʣʝʦʛʝʥʝ ʚ ʖʞʥʦʡ ʉʠʙʠʨʠ ʠ ʚʩʝʡ ɺʥʫʪʨʝʥʥʝʡ ɸʟʠʠ 

(ʚʢʣʶʯʘʷ ɿʘʙʘʡʢʘʣʴʝ ʠ ʄʦʥʛʦʣʠʶ) ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʠʭʪʠʦʬʘʫʥʘ ʥʝʦʛʝʥʦʚʦʛʦ ʦʙʣʠʢʘ, 

ʩʦʩʪʘʚʣʝʥʥʘʷ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʠʥʦ-ʠʥʜʠʡʩʢʠʭ ʠ ʥʘʛʦʨʥʦʘʟʠʘʪʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʘʷ 

ʧʨʦʩʫʱʝʩʪʚʦʚʘʣʘ ʜʦ ʢʦʥʮʘ ʧʣʠʦʮʝʥʘ. ʇʣʠʦʮʝʥ-ʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʰʣʠ ʢʘʢ ʧʦ 

ʧʫʪʠ ʚʳʤʠʨʘʥʠʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʵʣʝʤʝʥʪʦʚ ʩʠʥʙʦʨʝʘʣʴʥʦʡ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʦʨʝʘʣʴʥʦʡ ʬʘʫʥ, 

ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʪʘʢ ʠ ʧʦ ʧʫʪʠ ʚʩʝʣʝʥʠʷ ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʙʦʨʝʘʣʴʥʦ-ʧʨʝʜʛʦʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʉʳʯʝʚʩʢʘʷ, 1983; 1989). ɺʩʝ ʵʣʝʤʝʥʪʳ ʟʘʧʘʜʥʦʤʦʥʛʦʣʴʩʢʦʡ ʠʭʪʠʦʬʘʫʥʳ 

ʧʦʯʠʪʘʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʦʣʦʜʳʤʠ: 1.5-2 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ, ʘ ʩʘʤʘ ʠʭʪʠʦʬʘʫʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʢʘʢ ʧʦʛʨʘʥʠʯʥʘʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ ʢʘʞʫʱʝʡʩʷ ʨʝʰʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ, ʧʦ ʚʩʝʤ 

ʦʩʥʦʚʥʳʤ ʧʫʥʢʪʘʤ ʦʩʪʘʶʪʩʷ ʥʝ ʥʘʭʦʜʷʱʠʝ ʦʪʚʝʪʦʚ ʚʦʧʨʦʩʳ. ɺʩʝ ʠʣʠ ʧʦʯʪʠ ʚʩʝ ʵʣʝʤʝʥʪʳ 

ʩʦʚʨʝʤʝʥʥʦʡ ʟʘʧʘʜʥʦʤʦʥʛʦʣʴʩʢʦʡ ʠʭʪʠʦʬʘʫʥʳ ʩʚʷʟʘʥʳ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʩ ʥʝʦʛʝʥʦʚʦʡ 

ɽʚʨʦʩʠʙʠʨʩʢʦʡ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʦʙʣʘʩʪʴʶ, ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʩʦʤʥʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ 

ʦʪʥʦʰʝʥʠʠ ʫʩʘʪʳʭ ʛʦʣʴʮʦʚ ʠ ʛʫʙʘʯʝʡ. ɼʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ ʚ 

ʨʝʛʠʦʥʝ, ʨʘʟʜʝʣʷʷʩʴ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʚʩʝʣʝʥʮʝʚ ʠʟ ʧʨʠʣʝʛʘʶʱʠʭ ʦʙʣʘʩʪʝʡ 

(ʭʘʨʠʫʩʳ) ʠ ʬʦʨʤʳ ʘʚʪʦʭʪʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʘʣʪʘʡʩʢʠʝ ʦʩʤʘʥʳ). ɸ ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʦʙʲʷʩʥʝʥʠʡ ʚʦʦʙʱʝ ʚʳʛʣʷʜʷʪ ʧʘʨʘʜʦʢʩʘʣʴʥʦ ï ʛʦʨʥʳʝ ʧʦʪʦʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʨʝʬʫʛʠʫʤʦʚ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝʦʛʝʥʦʚʦʡ ʬʘʫʥʳ, ʘ ʭʘʨʠʫʩʳ ʠ ʫʩʘʪʳʝ ʛʦʣʴʮʳ 

ʧʨʦʥʠʢʘʶʪ ʠʟ ʩʝʚʝʨʥʳʭ ʦʙʣʘʩʪʝʡ ʉʠʙʠʨʠ, ʘʣʪʘʡʩʢʠʝ ʦʩʤʘʥʳ ï ʜʨʝʚʥʠʡ ʘʚʪʦʭʪʦʥʥʳʡ ʵʣʝʤʝʥʪ, 

ʧʝʨʝʞʠʚʰʠʡ ʵʧʦʭʫ ʦʨʦʛʝʥʝʟʘ ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʵʚʨʠʙʠʦʥʪʥʦʩʪʠ, ʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʠ 

ʚʧʝʯʘʪʣʷʶʱʠʝ ʘʜʘʧʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʪʘʢ ʠ ʥʝ ʦʩʚʦʠʚʰʠʡ ʨʘʚʥʠʥʥʳʝ ʚʦʜʦʝʤʳ ʖʞʥʦʡ 

ʉʠʙʠʨʠ. ʆʪʜʝʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʩʪʦʠʪ ʠ ʚʨʝʤʷ ʜʠʚʝʨʛʝʥʮʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʩʝʭ ʪʨʝʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʫʧʧ ʨʳʙ ɿʘʧʘʜʥʦʡ ʄʦʥʛʦʣʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʚʦ ʤʥʦʛʦʤ ʧʨʦʷʩʥʠʪʴ 

ʥʘʙʣʶʜʘʝʤʳʝ ʥʝʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʧʨʦʪʠʚʦʨʝʯʠʷ. 

ʄʳ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʨʘʟʨʝʰʝʥʠʝ ʧʘʨʘʜʦʢʩʦʚ ʚʦʟʤʦʞʥʦ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʨʘʚʥʠʪʝʣʴʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʜʣʷ ʧʨʦʷʩʥʝʥʠʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ ʠ ʬʠʣʦʛʝʦʛʨʘʬʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʨʝʭ ʢʣʶʯʝʚʳʭ ʛʨʫʧʧ ʨʳʙ ɿʘʧʘʜʥʦʡ ʄʦʥʛʦʣʠʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣ ʠʟʫʯʝʥ ʧʦʣʠʤʦʨʬʠʟʤ ʥʫʢʣʝʦʪʠʜʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʫʯʘʩʪʢʘ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ, ʚʢʣʶʯʘʶʱʝʛʦ ʛʝʥ ʮʠʪʦʭʨʦʤʘ b (Cyt_b), 

ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Oreoleuciscus (ʘʣʪʘʡʩʢʠʝ ʦʩʤʘʥʳ) (ʉʣʳʥʴʢʦ, ɹʦʨʦʚʠʢʦʚʘ, 2012), 

Thymallus (ʭʘʨʠʫʩʳ) (ʉʣʳʥʴʢʦ ʠ ʜʨ., 2015) ʠ Orthrias (ʫʩʘʪʳʝ ʛʦʣʴʮʳ) ʠʟ ʚʦʜʦʝʤʦʚ ʄʦʥʛʦʣʠʠ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʮʝʥʦʢ ʚʝʣʠʯʠʥ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʚʝʨʛʝʥʮʠʠ ʠ ʚʨʝʤʝʥʠ ʨʘʩʭʦʞʜʝʥʠʷ 

ʚʳʷʚʣʝʥʥʳʭ ʛʝʥʝʪʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʨʝʭ 

ʘʣʣʦʧʘʪʨʠʯʝʩʢʠʭ ʚʠʜʦʚ ʘʣʪʘʡʩʢʠʭ ʦʩʤʘʥʦʚ ʚ ʧʨʝʜʝʣʘʭ ʨʦʜʘ Oreoleuciscus. ʀʩʭʦʜʷ ʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʦʮʝʥʦʢ ʜʠʚʝʨʛʝʥʮʠʠ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʘʣʪʘʡʩʢʦʛʦ ʦʩʤʘʥʘ ʠ 

ʛʦʣʴʷʥʘ ʃʘʛʦʚʩʢʦʛʦ, ʚʠʜʘ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦʛʦ Oreoleuciscus sp., ʧʨʠʤʝʨʥʦʝ ʚʨʝʤʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠʭ ï 17-18 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ. ɿʘʤʝʪʠʤ, ʯʪʦ ʀʤʦʪʦ ʩ ʩʦʘʚʪ. (Imoto et al., 2009) 

ʦʪʥʦʩʠʣʠ ʚʨʝʤʷ ʨʘʟʜʝʣʝʥʠʷ ʘʣʪʘʡʩʢʦʛʦ ʦʩʤʘʥʘ ʠ ʛʦʣʴʷʥʘ ʃʘʛʦʚʩʢʦʛʦ ʥʝʩʢʦʣʴʢʦ ʜʘʣʴʰʝ ï ʥʘ 

35.5 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ (ʨʫʙʝʞ ʦʣʠʛʦʮʝʥʘ ʠ ʤʠʦʮʝʥʘ). ɻʘʧʣʦʪʠʧʳ ʘʣʪʘʡʩʢʠʭ ʦʩʤʘʥʦʚ ɼʦʣʠʥʳ ʆʟʝʨ, 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ɿʘʧʘʜʥʦʡ ʄʦʥʛʦʣʠʠ ʠ ʃʝʜʦʚʠʪʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʩ ʜʨʫʛʦʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʜʠʚʝʨʛʠʨʦʚʘʣʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʦʢʦʣʦ 5.5 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ (ʥʘʯʘʣʦ ʧʣʠʦʮʝʥʘ), ʘ ʧʦʧʫʣʷʮʠʠ ʜʚʫʭ 

ʧʦʩʣʝʜʥʠʭ ʨʘʡʦʥʦʚ ʫʪʨʘʪʠʣʠ ʩʚʷʟʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʦʢʦʣʦ 3 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ (ʩʝʨʝʜʠʥʘ ʧʣʠʦʮʝʥʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʥʦʚʣʝʥʠʝ, ʨʘʩʩʝʣʝʥʠʝ ʠ ʜʠʚʝʨʛʝʥʮʠʷ ʘʣʪʘʡʩʢʠʭ ʦʩʤʘʥʦʚ ʧʦʣʥʦʩʪʴʶ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʥʘʯʘʣʴʥʦʤʫ ʧʝʨʠʦʜʫ ʥʝʦʛʝʥʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʦʛʣʘʩʥʦ ʨʘʙʦʪʝ ɽ.ʂ. ʉʳʯʝʚʩʢʦʡ 

(1989), ʨʷʜ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʥʘʭʦʜʦʢ ʛʣʦʪʦʯʥʳʭ ʟʫʙʦʚ ʠ ʯʘʩʪʝʡ ʯʝʣʶʩʪʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʠʩʢʦʧʘʝʤʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Oreoleuciscus, ʥʘʡʜʝʥʥʳʭ ʚ ʩʚʠʪʝ ʍʷʨʛʘʩ(ʍʠʨʛʠʩ)-ʅʫʨ 

(ɿʘʧʘʜʥʘʷ ʄʦʥʛʦʣʠʷ), ʜʘʪʠʨʫʝʪʩʷ ʥʠʞʥʠʤ-ʩʨʝʜʥʠʤ ʧʣʠʦʮʝʥʦʤ. 
ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʘ ʠ ʢʘʯʝʩʪʚʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʚ ʠʩʧʦʣʴʟʫʝʤʦʤ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤ ʤʘʨʢʝʨʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʚʠʜʦʚʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʘʥʘʣʠʟʝ ʚʠʜʦʚ ʭʘʨʠʫʩʦʚ. ʇʨʠ ʵʪʦʤ 4 ʚʠʜʘ ï ʘʤʫʨʩʢʠʡ, ʩʠʙʠʨʩʢʠʡ, 

ʙʘʡʢʘʣʴʩʢʠʡ ʠ ʤʦʥʛʦʣʴʩʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʩʦʤʥʝʥʥʦʡ ʦʙʱʥʦʩʪʴʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪ 

ʝʜʠʥʦʛʦ ʧʨʝʜʢʘ. ɽʚʨʦʧʝʡʩʢʠʡ ʞʝ ʭʘʨʠʫʩ ʷʚʣʷʝʪʩʷ ʫʜʘʣʝʥʥʳʤ ʜʝʨʠʚʘʪʦʤ ʙʘʡʢʘʣʴʩʢʦʛʦ ʭʘʨʠʫʩʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʤ ʦʪʥʦʰʝʥʠʷʤ ʭʘʨʠʫʩʦʚ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʪʦʤ, ʯʪʦ ʙʘʡʢʘʣʴʩʢʠʡ ʭʘʨʠʫʩ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʡ ʚʠʜ ʚ ʛʨʫʧʧʝ ʮʝʥʪʨʘʣʴʥʦ-

ʘʟʠʘʪʩʢʠʭ ʭʘʨʠʫʩʦʚ (Froufe et al., 2005; ʂʥʠʞʠʥ, 2009). ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʤʝʜʠʘʥʥʳʭ ʚʝʢʪʦʨʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʤ ʨʦʜʩʪʚʝ ʙʘʡʢʘʣʴʩʢʦʛʦ ʭʘʨʠʫʩʘ ʩ ʤʦʥʛʦʣʴʩʢʠʤ 

ʭʘʨʠʫʩʦʤ, ʯʝʤ ʩ ʩʠʙʠʨʩʢʠʤ (Cr°te-Lafreniʠre et al., 2012; ʐʝʜʴʢʦ ʠ ʜʨ., 2013). ʊʘʢʞʝ 

ʝʚʨʦʧʝʡʩʢʠʡ ʠ ʘʤʫʨʩʢʠʡ ʚʠʜʳ ʭʘʨʠʫʩʦʚ ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʨʦʜʩʪʚʝʥʥʳʤʠ ʙʘʡʢʘʣʴʩʢʦʤʫ, ʯʝʤ 

ʩʠʙʠʨʩʢʦʤʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʪʜʝʣʝʥʠʝ ʦʪ ʦʙʱʝʛʦ ʧʨʝʜʢʘ ʪʨʝʭ ʚʠʜʦʚ ï ʤʦʥʛʦʣʴʩʢʦʛʦ, 

ʩʠʙʠʨʩʢʦʛʦ ʠ ʙʘʡʢʘʣʴʩʢʦʛʦ ʧʨʦʠʟʦʰʣʦ ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʦʢʦʣʦ 4 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ ʚ ʧʣʠʦʮʝʥʝ, 

ʚʝʨʦʷʪʥʦ, ʜʘʣʴʥʝʡʰʘʷ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʛʘʧʣʦʪʠʧʦʚ ʧʨʦʠʩʭʦʜʠʣʘ ʫ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʠʜʦʚ 

ʨʘʟʥʳʤʠ ʧʫʪʷʤʠ. ʅʝʩʦʤʥʝʥʥʘʷ ʙʣʠʟʦʩʪʴ ʛʘʧʣʦʪʠʧʦʚ ʙʘʡʢʘʣʴʩʢʦʛʦ ʭʘʨʠʫʩʘ ʢ ʛʨʫʧʧʝ 

ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʧʨʝʜʢʦʚʳʭ (mv) ʜʣʷ ʚʩʝʡ ʛʨʫʧʧʳ ʝʚʨʦʩʠʙʠʨʩʢʠʭ ʭʘʨʠʫʩʦʚ ʛʘʧʣʦʪʠʧʦʚ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʥʘʠʙʦʣʝʝ ʨʦʜʩʪʚʝʥʝʥ ʚʝʨʦʷʪʥʦʤʫ ʧʨʝʜʢʫ, ʦʙʠʪʘʚʰʝʤʫ 

ʧʦ ʚʩʝʤʫ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤʫ ʨʝʛʠʦʥʫ, ʚʢʣʶʯʘʷ ʙʘʩʩʝʡʥ ɼʦʣʠʥʳ ʆʟʝʨ. 
ʋ ʫʩʘʪʳʭ ʛʦʣʴʮʦʚ ʦʪʯʝʪʣʠʚʦ ʬʦʨʤʠʨʫʶʪʩʷ ʜʚʘ ʢʣʘʩʪʝʨʘ, ʦʜʠʥ ʩʦʩʪʘʚʣʷʶʪ ʚʠʜʳ ʠʟ 

ʙʘʩʩʝʡʥʘ ʆʨʭʦʥʘ ʠ ʙʘʩʩʝʡʥʘ ɸʤʫʨʘ (ʦʟ. ɹʫʡʨ ʅʫʨ), ʘ ʚʪʦʨʦʡ, ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʧʦʜʢʣʘʩʪʝʨʘʤʠ, ʚʠʜʳ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʄʦʥʛʦʣʠʠ, ʉʠʙʠʨʠ, ɽʚʨʦʧʳ, ʊʠʙʝʪʘ ʠ ʀʥʜʠʠ. 

ʅʘʠʙʦʣʝʝ ʦʬʦʨʤʣʝʥ ʧʦʜʢʣʘʩʪʝʨ ɹʦʣʴʰʦʛʦ ɸʣʪʘʷ ʠ ɼʦʣʠʥʳ ʆʟʝʨ. ʈʘʩʯʝʪ ʚʨʝʤʝʥʠ ʜʠʚʝʨʛʝʥʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʮʝʥʢʠ ʚʨʝʤʝʥʠ ʜʠʚʝʨʛʝʥʮʠʠ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʢʘʣʠʙʨʦʚʘʥʥʫʶ ʜʣʷ ʛʝʥʘ ʮʠʪʦʭʨʦʤʘ b ʤʪɼʅʂ ʨʳʙ ʨʦʜʘ Cobitis ï 0.68% 

ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʟʘ 1 ʤʣʥ. ʣʝʪ (Doadrio, Perdices, 2005). ʆʪʜʝʣʝʥʠʝ Triplophysa ʦʪ 

ʦʩʪʘʣʴʥʳʭ Cobitidae ʧʨʦʠʩʭʦʜʠʪ ʧʦʨʷʜʢʘ 19 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ, ʘ ʦʪʜʝʣʝʥʠʝ ʦʪ ʛʫʙʘʯʝʡ ʫʩʘʪʳʭ 

ʛʦʣʴʮʦʚ ï ʧʦʨʷʜʢʘ 17 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ. ʆʪʜʝʣʝʥʠʝ ʢʣʘʩʪʝʨʘ ɹʫʡʨʥʫʨ ï ʚʝʨʭʦʚʴʷ ʆʨʭʦʥʘ ʦʪ 

ʛʫʙʘʯʝʡ ʩʦʦʪʥʦʩʠʪʩʷ ʩ 13 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ. ʆʪʜʝʣʝʥʠʝ ʦʩʪʘʣʴʥʳʭ ʛʨʫʧʧ ʫʩʘʪʳʭ ʛʦʣʴʮʦʚ, ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʢʘʢ Nemachilius barbatula (= Barbatula barbatula, Orthrias barbatula) sensu 

lato ʥʘʯʠʥʘʝʪʩʷ ʧʦʨʷʜʢʘ 11-10 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ. 
ʇʦʣʫʯʝʥʥʘʷ ʧʦ ʚʩʝʤ ʪʨʝʤ ʛʨʫʧʧʘʤ ʨʳʙ ʟʘʧʘʜʥʦʡ ʄʦʥʛʦʣʠʠ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʚʨʝʤʝʥʠ ʠ 

ʤʝʩʪʝ ʜʠʚʝʨʛʝʥʮʠʠ ʧʨʝʜʢʦʚʦʡ ʛʨʫʧʧʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʚʠʜʳ ʧʨʦʠʩʭʦʜʷʪ 

ʦʪ ʧʨʝʜʢʦʚ ʘʤʬʠʙʦʨʝʘʣʴʥʦʡ ʬʘʫʥʳ, ʠ ʷʚʣʷʶʪʩʷ ʘʚʪʦʭʪʦʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʨʝʛʠʦʥʘ. 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʥʝʦʛʝʥʦʤ. ʈʘʥʝʝ ʚʩʝʭ ʦʙʦʩʦʙʣʷʶʪʩʷ ʛʫʙʘʯʠ 

(ʥʘʯʘʣʦ ʤʠʦʮʝʥʘ), ʟʘʪʝʤ ʫʩʘʪʳʝ ʛʦʣʴʮʳ ʠ Oreoleuciscus (ʩʝʨʝʜʠʥʘ ʤʠʦʮʝʥʘ) ʠ ʩʘʤʘʷ ʤʦʣʦʜʘʷ 

ʛʨʫʧʧʘ ï ʭʘʨʠʫʩʳ (ʩʝʨʝʜʠʥʘ ʧʣʠʦʮʝʥʘ). ɺʩʝ ʛʨʫʧʧʳ ʨʳʙ ɿʘʧʘʜʥʦʡ ʄʦʥʛʦʣʠʠ ʙʝʨʫʪ ʥʘʯʘʣʦ ʦʪ 
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ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʠʪʘʡʩʢʦʛʦ ʨʘʚʥʠʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʥʠ ʚ ʢʦʝʡ ʤʝʨʝ ʥʝ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʩʤʝʰʝʥʠʷ ʣʝʜʦʚʠʪʦʤʦʨʩʢʦʡ ʠ ʢʠʪʘʡʩʢʦʡ ʬʘʫʥ. ɸ ʚʦʪ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ ʙʦʣʝʝ-ʤʝʥʝʝ ʩʚʷʟʘʥʦ ʩ ʫʧʦʤʷʥʫʪʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷʤʠ ʨʝʛʠʦʥʘ ʥʘ ʨʫʙʝʞʝ ʧʣʠʦʮʝʥʘ ʠ ʧʣʝʡʩʪʦʮʝʥʘ. ɺʩʝ ʪʨʠ ʛʨʫʧʧʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʦʣʠʪʠʧʠʯʝʩʢʠʤʠ ʚʠʜʘʤʠ. 
ʅʘ ʧʨʠʤʝʨʝ ʚʠʜʦʚ ʨʳʙ ʨʦʜʘ Oreoleuciscus, ʦʙʠʪʘʶʱʠʭ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʭ ʵʢʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʝʜʢʦʚʳʝ ʬʦʨʤʳ ʨʦʜʘ ʥʘ ʨʫʙʝʞʝ ʧʣʝʡʩʪʦʮʝʥʘ ʠ ʧʣʠʦʮʝʥʘ ʧʦʜʚʝʨʛʣʠʩʴ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ï ʘʢʪʠʚʥʘʷ ʬʘʟʘ ʦʨʦʛʝʥʝʟʘ, ʩʦʧʨʦʚʦʞʜʘʚʰʘʷʩʷ ʠʟʚʝʨʞʝʥʠʝʤ 

ʍʘʥʛʘʡʩʢʦʛʦ ʩʫʧʝʨʚʫʣʢʘʥʘ ʠ ʛʣʦʙʘʣʴʥʳʤ ʧʦʭʦʣʦʜʘʥʠʝʤ (ʉʳʯʝʚʩʢʘʷ, 1989). ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ 

ʩʦʙʳʪʠʡ Oreoleuciscus ʦʢʘʟʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʦʛʘʪʦʡ 

ʤʠʦʮʝʥʦʚʦʡ ʬʘʫʥʳ, ʧʝʨʝʞʠʚʰʠʭ ʵʪʫ ʢʘʪʘʩʪʨʦʬʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʠʘʧʘʟʦʥ ʫʩʣʦʚʠʡ 

ʦʙʠʪʘʥʠʷ ʚʠʜʦʚ ʜʘʥʥʦʛʦ ʨʦʜʘ ʚʳʭʦʜʠʪ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʳ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ 

ʙʦʣʴʰʠʥʩʪʚʘ ʨʳʙ ʩʝʤʝʡʩʪʚʘ Cyprinidae ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʦʩʥʦʚʥʳʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ɻʝʥʝʪʠʢʦ-ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ Oreoleuciscus ʧʦʟʚʦʣʠʣʦ 

ʚʳʷʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʨʫʧʧʳ. ɹʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʦʬʝʨʤʝʥʪʦʚ ʠ ʣʦʢʫʩʦʚ, ʠʭ ʢʦʜʠʨʫʶʱʠʭ ʧʦ 

ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʝ ʠ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʜʝʛʠʜʨʦʛʝʥʘʟʝ, ʚʝʨʦʷʪʥʦ ʧʦʚʳʰʘʶʱʠʭ ʩʪʝʧʝʥʴ ʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʣʦʢʫʩʘ cyt 

b ʤʪɼʅʂ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʪʝʤʧʳ 

ʥʘʢʦʧʣʝʥʠʷ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ, ʦʙʝʩʧʝʯʠʚʰʠʭ ʥʝʚʝʨʦʷʪʥʦ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʜʠʚʝʨʛʝʥʮʠʠ 

ʛʨʫʧʧʳ ʠ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʪʘʢʩʦʥʘʤʠ ʩʝʤʝʡʩʪʚʘ. ʅʘʤʠ ʙʳʣʦ 

ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʠʤʝʥʥʦ ʥʝʦʙʳʯʘʡʥʦ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʵʪʠʤ ʚʠʜʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʧʝʰʥʦʛʦ ʧʨʝʦʜʦʣʝʥʠʷ ʠ 

ʚʳʞʠʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʛʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘʤʠ ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʧʦʥʷʪʠʝ ʵʢʩʪʨʝʤʦʙʠʦʥʪʥʳʭ ʚʠʜʦʚ, ʢʘʢ ʦʨʛʘʥʠʟʤʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʞʠʪʴ, ʨʘʟʤʥʦʞʘʪʴʩʷ ʠ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʠʪʘʥʠʷ. ɺ 

ʨʘʤʢʘʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʧʨʝʜʩʪʘʶʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: I. ɺʠʜʳ, ʞʠʚʫʱʠʝ ʠ ʨʘʟʤʥʦʞʘʶʱʠʝʩʷ ʚ ʦʧʪʠʤʘʣʴʥʳʭ (ʥʦʨʤʘʣʴʥʳʭ) 

ʫʩʣʦʚʠʷʭ ʧʣʘʥʝʪʳ ï ʵʚʨʠʙʠʦʥʪʳ (ʩ ʰʠʨʦʢʠʤʠ ʜʠʘʧʘʟʦʥʘʤʠ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ) ʠ 

ʩʪʝʥʦʙʠʦʥʪʳ (ʫʟʢʠʝ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ); II  ï ʕʢʩʪʨʝʤʦʬʠʣʴʥʳʝ ʚʠʜʳ, ʯʝʡ ʞʠʟʥʝʥʥʳʡ 

ʮʠʢʣ, ʠʣʠ ʝʛʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʪʝʢʘʝʪ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʣʘʥʝʪʳ (ʚʩʝ ʘʨʭʝʠ, 

ʥʝʢʦʪʦʨʳʝ ʙʘʢʪʝʨʠʠ, ʣʝʜʷʥʦʡ ʤʦʩʢʠʪ, ʣʝʜʷʥʘʷ ʨʳʙʘ, ʨʳʙʳ ʩʝʤʝʡʩʪʚʘ ʅʦʪʦʪʝʥʠʝʚʳʝ); III  ï 

ʕʢʩʪʨʝʤʦʙʠʦʥʪʥʳʝ ʚʠʜʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ, ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʳʩʦʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʩʪʝʥʦʙʠʦʥʪʥʳʭ ʚʠʜʦʚ (ʪʝʭ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʫʞʝ ʪʨʘʜʠʮʠʦʥʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʢʘʢ ʵʢʩʪʨʝʤʦʬʠʣʳ 

(ʂʘʣʴʚʠʥ, 1971; Cavicchioli, 2002), ʪʘʢ ʠ ʪʝʭ ʵʚʨʠʙʠʦʥʪʥʳʭ ʚʠʜʦʚ, ʯʝʡ ʜʠʘʧʘʟʦʥ ʦʙʠʪʘʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʠʥʪʝʨʚʘʣʳ ʞʠʟʥʝʥʥʳʭ ʦʧʪʠʤʫʤʦʚ ʪʦʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʢ 

ʢʦʪʦʨʦʡ ʦʥʠ ʧʨʠʥʘʜʣʝʞʘʪ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʢʩʪʨʝʤʦʬʠʣʦʚ ʵʢʩʪʨʝʤʦʙʠʦʥʪʳ ʩʧʦʩʦʙʥʳ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʂ ʪʘʢʦʛʦ ʨʦʜʘ ʚʠʜʘʤ ʧʨʠʥʘʜʣʝʞʘʪ ʦʪʥʶʜʴ ʥʝ ʪʦʣʴʢʦ 

ʚʠʨʫʩʳ ʠ ʧʨʦʢʘʨʠʦʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʨʭʝʠ ʠ ʙʘʢʪʝʨʠʠ, ʥʦ ʠ ʵʫʢʘʨʠʦʪʳ (ʛʨʠʙʳ, ʨʘʩʪʝʥʠʷ ʠ 

ʞʠʚʦʪʥʳʝ), ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʟʚʦʥʦʯʥʳʝ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ (ʧʦʯʪʠ ʙʝʟ ʠʩʢʣʶʯʝʥʠʡ) 

ʵʢʩʪʨʝʤʦʙʠʦʥʪʥʳʭ ʚʠʜʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʨʝʣʠʢʪʦʚ ʠ ʵʥʜʝʤʠʢʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʰʣʦʤ ɿʝʤʣʠ ʵʪʠ ʚʠʜʳ ʩʤʦʛʣʠ ʚʳʞʠʪʴ ʚ ʛʣʦʙʘʣʴʥʳʭ ʛʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʢʘʪʘʩʪʨʦʬʘʭ ʠ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʩʦʚʝʨʰʝʥʥʦ ʢʨʠʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʅʘ 

ʧʨʠʤʝʨʝ ʵʢʩʪʨʝʤʦʬʠʣʴʥʳʭ ʚʠʜʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʣʶʯʝʚʦʡ ʠʭ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʶʪʩʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʩʧʦʩʦʙʳ ʫʧʘʢʦʚʢʠ ɼʅʂ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ 

(Forterre et al., 1995) ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʩʪʝʧʝʥʠ ʠʭ ʟʘʱʠʪʳ ʦʪ ʥʝʙʣʘʛʦʧʨʷʪʥʳʭ ʫʩʣʦʚʠʡ, ʘ 

ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʦʩʦʙʳʭ ʛʝʥʦʤʥʳʭ ʫʯʘʩʪʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ 

ʙʠʦʭʠʤʠʯʝʩʢʫʶ ʧʨʦʜʫʢʮʠʶ (Coquelle et al., 2007). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝʭ ʵʪʠʭ ʠʟʳʩʢʘʥʠʡ ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʘʜʘʧʪʠʚʥʳʭ 

ʩʪʨʘʪʝʛʠʡ ʵʢʩʪʨʝʤʦʙʠʦʥʪʦʚ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, 
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ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ, ʢʘʢ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ, ʪʘʢ ʠ ʢ ʥʦʨʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʩʦʢʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʙʳʩʪʨʦʝ 

ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʝ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʜʠʩʢʨʝʪʥʳʭ ʤʦʨʬʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ, ʩʧʦʩʦʙʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʧʝʨʝʭʦʜʘ ʦʪ ʠʥʘʜʘʧʪʠʚʥʦʡ ʵʚʦʣʶʮʠʠ ʢ 

ʵʚʘʜʘʧʪʠʚʥʦʡ, ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʧʝʰʥʦʛʦ ʧʨʝʦʜʦʣʝʥʠʷ ʠ ʚʳʞʠʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʛʝʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦʪ ʚʳʚʦʜ ʧʦʟʚʦʣʠʣ ʨʘʟʨʘʙʦʪʘʪʴ ʦʨʠʛʠʥʘʣʴʥʫʶ 

ʢʦʤʧʣʝʢʩʥʫʶ ʩʭʝʤʫ ʮʠʢʣʠʯʥʦʩʪʠ ʵʚʦʣʶʮʠʠ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʚʟʘʠʤʦʜʦʧʦʣʥʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʣʶʙʦʡ ʘʜʘʧʪʠʚʥʳʡ ʫʩʧʝʭ ʚ ʨʘʩʰʠʨʝʥʠʠ ʘʨʝʘʣʘ ʷʚʣʷʝʪʩʷ ʵʚʦʣʶʮʠʦʥʥʳʤ 

ʩʦʙʳʪʠʝʤ, ʤʳ ʧʨʝʜʧʨʠʥʷʣʠ ʧʦʧʳʪʢʫ ʦʮʝʥʠʪʴ ʫʩʧʝʭʠ ʨʘʩʩʝʣʷʶʱʠʭʩʷ ʚʠʜʦʚ ʩ ʵʚʦʣʶʮʠʦʥʥʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʧʦʜʭʦʜʳ, ʨʘʟʚʠʚʘʝʤʳʝ ʚ ʨʘʤʢʘʭ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʵʚʦʣʶʮʠʠ (ʕʊʕ) (ʐʤʘʣʴʛʘʫʟʝʥ, 1982; Waddington, 1966; ʐʠʰʢʠʥ, 

2006; ʈʘʩʥʠʮʳʥ, 1987; 2005). ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʧʨʝʜʤʝʪʦʤ 

ʵʚʦʣʶʮʠʠ ʷʚʣʷʶʪʩʷ ʥʝ ʛʝʥʳ, ʘ ʮʝʣʦʩʪʥʳʝ ʩʠʩʪʝʤʳ ʨʘʟʚʠʪʠʷ, ʬʣʫʢʪʫʘʮʠʠ ʢʦʪʦʨʳʭ 

ʩʪʘʙʠʣʠʟʠʨʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʝʦʙʨʘʪʠʤʳʭ ʠʟʤʝʥʝʥʠʡ. ʅʘ ʫʨʦʚʥʝ ʦʩʦʙʝʡ ʤʘʪʝʨʠʘʣʦʤ ʦʪʙʦʨʘ 

ʩʣʫʞʘʪ ʥʦʩʠʪʝʣʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʬʦʨʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ (ʤʦʨʬʦʟʦʚ), 

ʨʝʘʣʠʟʫʝʤʳʭ ʩʠʩʪʝʤʦʡ ʧʨʠ ʫʢʣʦʥʝʥʠʠ ʫʩʣʦʚʠʡ ʦʪ ʥʦʨʤʘʣʴʥʳʭ. ʆʪʙʦʨ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʘʙʝʨʨʘʮʠʠ, ʨʝʘʣʠʟʫʝʤʦʡ ʥʝʠʜʝʥʪʠʯʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ, ʧʨʝʚʨʘʱʘʝʪ ʝʝ ʚ 

ʥʘʩʣʝʜʫʝʤʦʝ ʠʟʤʝʥʝʥʠʝ, ʧʦʩʪʝʧʝʥʥʦ ʟʘʤʝʱʘʶʱʝʝ ʧʨʝʞʥʶʶ ʥʦʨʤʫ. ʋʩʪʦʡʯʠʚʦʩʪʴ 

(ʥʘʩʣʝʜʫʝʤʦʩʪʴ) ʥʦʨʤʳ ʟʠʞʜʝʪʩʷ ʟʜʝʩʴ ʥʘ ʨʝʛʫʣʷʪʠʚʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ, 

ʩʦʟʜʘʚʘʝʤʳʭ ʦʪʙʦʨʦʤ ʠ ʢʘʥʘʣʠʟʠʨʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʨʘʟʚʠʪʠʷ. ʇʨʦʱʝ ʛʦʚʦʨʷ, 

ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʭ ʚʩʝʣʝʥʮʝʚ ʜʦʣʞʝʥ ʨʦʜʥʠʪʴ ʪʘʢʦʝ ʢʘʯʝʩʪʚʦ, ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʤʦʨʬʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʶ. ɹʦʣʝʝ ʪʦʛʦ, ʵʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʷ ʠ ʩʪʝʧʝʥʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʨʝʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʠʣʠ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʦʚʝʨʢʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʵʪʠʭ ʧʦʩʪʨʦʝʥʠʡ 

ʜʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʠʤʝʨʘʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʳʙ ʫʩʧʝʰʥʦ ʵʢʩʧʘʥʩʠʨʫʶʱʠʭ ʚ ʧʨʝʩʥʦʚʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤʘʭ ʇʦʥʪʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʈʘʟʨʘʙʦʪʘʥʳ ʜʦʧʦʣʥʝʥʠʷ ʢ ʦʩʥʦʚʥʳʤ ʧʦʣʦʞʝʥʠʷʤ 

ʪʝʦʨʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʥʚʘʟʠʡ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʝʦʜʦʣʝʪʴ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʢʣʘʜʳʚʘʝʤʳʝ 

çʛʝʥʝʪʠʯʝʩʢʠʤ ʧʘʨʘʜʦʢʩʦʤè: ʦʙʥʘʨʫʞʝʥ ʤʝʭʘʥʠʟʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʫʩʧʝʰʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʥʚʘʟʠʡ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʪʝʨʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ 5 ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʯʝʥʴ ʫʩʧʝʰʥʳʭ ʚʠʜʦʚ-ʚʩʝʣʝʥʮʝʚ (ʙʘʡʢʘʣʴʩʢʠʡ ʙʦʢʦʧʣʘʚ, 

ʬʣʦʨʠʜʩʢʠʡ ʢʨʘʙ, ʩʦʣʥʝʯʥʳʡ ʦʢʫʥʴ, ʘʤʫʨʩʢʠʡ ʯʝʙʘʯʦʢ, ʯʝʨʥʦʤʦʨʩʢʦ-ʢʘʩʧʠʡʩʢʘʷ ʪʶʣʴʢʘ) 

ʵʢʩʧʣʦʟʠʚʥʦ ʵʢʩʧʘʥʩʠʨʫʶʱʠʭ ʚ ʧʨʝʩʥʦʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʌ ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʙʥʘʨʫʞʝʥʦ ʠ ʦʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʫʩʧʝʰʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʚʠʜʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʚʩʝʣʝʥʠʷ ʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʥʘ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʩʣʫʯʘʷʭ ʟʥʘʯʠʤʦʛʦ ʩʥʠʞʝʥʠʷ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ. ʇʦʪʝʨʷ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʜʠʩʢʨʝʪʥʳʭ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʘʜʘʧʪʠʚʥʳʡ, ʥʦ ʠ 

ʵʚʦʣʶʮʠʦʥʥʳʡ ʫʩʧʝʭ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʝʨʝʭʦʜ ʦʪ ʠʥʘʜʘʧʪʘʮʠʠ ʢ 

ʵʚʘʜʘʧʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʷʚʣʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʪʜʘʣʝʥʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ, ʭʦʪʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʜʘʣʝʥʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʦʙʥʘʨʫʞʝʥʠʝ ʵʬʬʝʢʪʦʚ ʠʥʪʨʦʛʨʝʩʩʠʠ ʛʝʥʦʚ, ʵʢʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʥʢʦʨʧʦʨʘʮʠʡ, 

ʘ ʪʘʢʞʝ ʧʦʠʩʢ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʤʘʨʢʝʨʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʠʙʨʠʜʦʚ (Mayr, 1965; Vrijenhoek, 

1979; ɻʨʘʥʪ, 1984; Verspoor, Hammar, 1991; ʂʘʤʧʪʦʥ, 1991; Wyatt et al., 2006; Hayden, 2010). 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʧʦʥʠʤʘʥʠʠ ʵʚʦʣʶʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʤʝʞʚʠʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʘʜʘʧʪʘʮʠʠ ʛʝʥʦʤʦʚ 

ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʚʠʜʦʚ. ʉʦʯʝʪʘʥʠʝ ʫ ʦʪʜʘʣʝʥʥʳʭ ʛʠʙʨʠʜʦʚ ʨʘʟʥʦʨʦʜʥʳʭ ʛʝʥʦʤʦʚ ʤʦʞʝʪ 

ʩʦʦʙʱʘʪʴ ʵʚʦʣʶʮʠʠ ʧʦʩʣʝʜʥʝʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʛʠʙʨʠʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʞʠʚʦʡ ʤʦʜʝʣʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʨʘʙʦʪʳ ʨʘʟʥʳʭ ʛʝʥʦʤʦʚ ʚ ʦʥʪʦʛʝʥʝʟʝ, ʦʩʦʙʝʥʥʦ ʚ ʪʘʢʦʤ ʝʛʦ ʢʨʠʪʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ, ʢʘʢ ʨʘʥʥʝʝ 

ʨʘʟʚʠʪʠʝ (ʅʝʡʬʘʭ, ʊʠʤʦʬʝʝʚʘ, 1977; ʂʦʨʦʯʢʠʥ, 1983). ʉʝʤʝʡʩʪʚʦ ʢʘʨʧʦʚʳʭ (Cyprinidae) 
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ʥʘʠʙʦʣʝʝ ʦʙʲʝʤʥʦʤʫ ʢʘʢ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ï 2100, ʪʘʢ ʠ ʧʦ ʯʠʩʣʫ ʩʣʫʯʘʝʚ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʛʠʙʨʠʜʠʟʘʮʠʠ ï 162 (Schwartz, 1981; ʉʣʳʥʴʢʦ, 2000). ʀʟʫʯʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʦʚʦʜʠʣʦʩʴ 

ʥʘ ʛʠʙʨʠʜʘʭ ʧʣʦʪʚʳ (Rutilus rutilus) ʠ ʣʝʱʘ (Abramis brama), ʛʠʙʨʠʜʠʟʘʮʠʷ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ "b" çʦʪ ʩʣʫʯʘʷ ʢ ʩʣʫʯʘʶè ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʕ. ʄʘʡʨʘ (Mayr, 1965), 

ʢʦʛʜʘ ʛʠʙʨʠʜʳ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʬʝʨʪʠʣʴʥʳ ʠ ʩʧʦʩʦʙʥʳ ʢ ʩʢʨʝʱʠʚʘʥʠʶ ʩ ʨʦʜʠʪʝʣʴʩʢʠʤʠ 

ʚʠʜʘʤʠ. ʏʠʩʣʝʥʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 36-71% (Fahy et al., 

1988). ʄʝʞʚʠʜʦʚʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ çʦʪ ʩʣʫʯʘʷ ʢ ʩʣʫʯʘʶè ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʦʩʦʙʳʡ ʪʠʧ 

ʨʘʟʤʥʦʞʝʥʠʷ, ʩʦʯʝʪʘʶʱʠʡ ʦʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʧʦʣʦʚʦʛʦ ʧʨʦʮʝʩʩʘ (ʩʠʥʢʘʨʠʷ, ʨʝʜʫʢʮʠʦʥʥʦʝ 

ʜʝʣʝʥʠʝ) ʠ ʘʧʦʤʠʢʩʠʩʘ (ʙʝʩʧʦʣʦʝ ʨʘʟʤʥʦʞʝʥʠʝ, ʧʦʣʥʦʛʝʥʦʤʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ) (ʗʢʦʚʣʝʚ ʠ ʜʨ., 

2000). ʇʨʠ ʵʪʦʤ, ʘʧʦʤʠʢʩʠʩ ʦʙʣʝʛʯʘʝʪ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʫʢʨʘʪʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʪʝʤʧʘʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʠʩʝʢʩʫʘʣʴʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ, 

ʧʦʟʚʦʣʷʝʪ ʪʠʨʘʞʠʨʦʚʘʪʴ ʚ ʨʷʜʫ ʧʦʢʦʣʝʥʠʡ ʦʜʥʠ ʠ ʪʝ ʞʝ ʚʳʩʦʢʦʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʛʝʥʦʪʠʧʳ, ʙʝʟ 

ʩʥʠʞʝʥʠʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ (Vrijenhoek et al., 1977). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʫʩʧʝʰʥʦʩʪʴ 

ʛʠʙʨʠʜʠʟʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʩʠʩʪʝʤʥʦʛʦ 

ʦʪʚʝʪʘ ʚ ʦʪʚʝʪ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʝʥʦʤʘ (ʃʝʚʦʥʪʠʥ, 1978; ʏʘʜʦʚ, 1981). ʅʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʢʦʘʜʘʧʪʘʮʠʷ ʥʝʛʦʤʦʣʦʛʠʯʥʳʭ ʛʝʥʦʤʦʚ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʧʨʝʤʝʡʦʪʠʯʝʩʢʦʡ 

ʩʝʛʨʝʛʘʮʠʝʡ ʨʦʜʠʪʝʣʴʩʢʠʭ ʛʝʥʦʤʦʚ, ʙʦʣʝʝ ʪʦʛʦ ʫʧʦʨʷʜʦʯʝʥʠʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʦʙʱʝʥʠʝ 

ʛʘʧʣʦʠʜʥʳʭ ʛʝʥʦʤʦʚ ʧʦʩʣʝ ʩʠʥʛʘʤʠʠ ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ ʜʘʞʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ɼʅʂ (ɹʝʥʥʝʪ, 1986; ʗʢʦʚʣʝʚ ʠ ʜʨ., 2000). ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʩʫʙʛʝʥʦʤʦʚ, ʦʩʦʙʝʥʥʦ ʪʘʢʠʭ, ʢʘʢ ʨʠʙʦʩʦʤʥʳʡ ʢʣʘʩʪʝʨ ɼʅʂ, 

ʠʛʨʘʶʱʝʛʦ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʩʧʣʘʡʩʠʥʛʘ ʠ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʫ ʛʠʙʨʠʜʦʚ ʚʩʝ ʝʱʝ 

ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʩʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ ʠ 

ɼʅʂ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʤʥʦʛʠʭ ʛʝʥʦʚ, ʘʢʪʠʚʘʮʠʷ ʪʨʘʥʩʧʦʟʦʥʦʚ, ʘʤʧʣʠʬʠʢʘʮʠʷ 

ʠʣʠ ʜʝʣʝʮʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʛʝʥʦʤʘ (Song et al., 1995, Lee, Chen 2001; Adams, Wendel 

2004). ʀʪʦʛʦʤ ʥʘʰʠʭ ʠʟʳʩʢʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʪʘʣʦ ʥʝ ʪʦʣʴʢʦ ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʨʘʟʤʥʦʞʝʥʠʷ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʥʦ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʵʚʦʣʶʮʠʦʥʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʪʜʘʣʝʥʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ. ɺʩʧʳʰʢʠ ʤʘʩʩʦʚʦʡ 

ʛʠʙʨʠʜʠʟʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʨʝʟʢʦʤ ʠʟʤʝʥʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʤʝʩʪʦʙʠʪʘʥʠʡ. ɻʠʙʨʠʜʳ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʧʦʚʳʰʝʥʥʦʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴʶ ʚ 

ʥʘʨʫʰʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʪʝʤ ʩʘʤʳʤ ʩʦʭʨʘʥʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʛʝʥʦʤʦʚ 

ʦʙʦʠʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʚʠʜʦʚ. ʊʠʨʘʞʠʨʦʚʘʥʠʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʛʝʥʦʤʦʚ ʧʨʠ ʨʘʟʤʥʦʞʝʥʠʠ ʛʠʙʨʠʜʘ 

ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʛʨʫʧʧʦʚʦʛʦ ʦʪʙʦʨʘ ʥʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʛʨʫʧʧʘʤ ʩʮʝʧʣʝʥʠʷ ʠʣʠ ʛʝʥʥʳʤ 

ʘʩʩʦʮʠʘʮʠʷʤ, ʘ ʧʦ ʚʩʝʤʫ ʛʘʧʣʦʠʜʥʦʤʫ ʛʝʥʦʤʫ. ɺ ʧʦʪʦʤʩʪʚʝ ʛʠʙʨʠʜʦʚ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʨʦʜʠʪʝʣʴʩʢʠʝ ʚʠʜʳ ʩ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʢ ʠʟʤʝʥʠʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤ ʛʝʥʦʤʘʤʠ. ʈʝʟʢʦ 

ʧʦʚʳʰʘʝʪʩʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʚʠʜʦʚ, ʧʨʝʙʳʚʘʶʱʠʭ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʀʥʪʨʦʛʨʝʩʩʠʷ ʤʪɼʅʂ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʘʧʪʠʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʣʦʥʦʚ ʠ ʧʦʣʫʢʣʦʥʦʚ ʧʨʠ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ɹʠʦʤʘʨʢʝʨʳ ʚ ʩʠʩʪʝʤʝ ʦʮʝʥʢʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ 

 

ʈʝʟʶʤʝ. ɼʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʷ ʙʠʦʤʘʨʢʝʨ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʝʛʦ ʚʚʝʜʝʥʠʷ ʚ 

ʧʨʘʢʪʠʢʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʦʜʥʦʡ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʠ. ʇʨʠʚʦʜʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʠʦʤʘʨʢʝʨʦʚ, 

ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠʭ ʤʝʩʪʦ ʠ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʉʨʘʚʥʠʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠ ʥʝʜʦʩʪʘʪʢʠ ʙʠʦʤʘʨʢʝʨʦʚ ʩ ʜʨʫʛʠʤʠ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ ʦʢʨʫʞʘʶʱʝʡ ʚʦʜʥʦʡ 

ʩʨʝʜʳ: ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ, ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝʤ ʠ ʙʠʦʠʥʜʠʢʘʮʠʝʡ. 
 

ɺʣʠʷʥʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ï ʥʝʠʟʙʝʞʥʳʡ ʨʝʟʫʣʴʪʘʪ ʝʛʦ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʙʠʦʩʬʝʨʳ. ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, 

ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʧʣʘʥʝʪʝ ʠ ʝʛʦ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʪʨʝʙʫʶʪ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚʚʝʜʝʥʠʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʩʝ ʥʦʚʳʭ ʠ 

ʥʦʚʳʭ ʤʠʥʝʨʘʣʴʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʳʨʴʝʚʳʭ ʠ ʧʠʱʝʚʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʟʜʘʥʠʷ ʠ ʘʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʨʘʱʠʚʘʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʩʝ ʵʪʦ ʚʝʜʸʪ ʟʘ ʩʦʙʦʡ ʤʘʩʰʪʘʙʥʦʝ 

ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ ʚʦʚʣʝʯʝʥʠʝ ʚ ʛʣʦʙʘʣʴʥʫʶ ʮʠʨʢʫʣʷʮʠʶ ʚʝʱʝʩʪʚ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʣʠ ʚʩʪʨʝʯʘʶʱʠʭʩʷ 

ʚ ʧʨʠʨʦʜʝ ʚ ʙʠʦʜʦʩʪʫʧʥʦ-ʙʝʟʦʧʘʩʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʂʦʥʝʯʥʳʤ ʟʚʝʥʦʤ ʠʭ ʘʢʢʫʤʫʣʷʮʠʠ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʩʣʫʞʘʪ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʠ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʫʭʫʜʰʝʥʠʝ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʘʜʘʧʪʠʚʥʳʭ 
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ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʠʩʯʝʟʥʦʚʝʥʠʝ ʧʦʧʫʣʷʮʠʡ, ʜʝʛʨʘʜʘʮʠʶ 

ʩʦʦʙʱʝʩʪʚ ʠ ʮʝʣʳʭ ʵʢʦʩʠʩʪʝʤ. 

ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʝ 

ʦʨʛʘʥʠʟʤʳ ʠ ʵʢʦʩʠʩʪʝʤʳ, ʝʛʦ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ 

ʥʝʦʙʭʦʜʠʤʘ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʚʢʣʶʯʘʶʱʠʭ ʘʥʘʣʠʟ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʵʬʬʝʢʪʳ ʠʭ ʜʝʡʩʪʚʠʷ ʥʘ ʙʠʦʪʫ ʥʘ ʨʘʟʥʳʭ 

ʫʨʦʚʥʷʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʣʘ ʪʨʠ 

ʢʦʤʧʦʥʝʥʪʘ: ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ (ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ)  ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʤʝʪʦʜʘʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ; 

ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝï ʦʮʝʥʢʘ ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜʳ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʦʪʚʝʪʥʳʤ ʨʝʘʢʮʠʷʤ 

(ʚʳʞʠʚʘʝʤʦʩʪʴ, ʨʘʟʤʥʦʞʝʥʠʝ, ʨʦʩʪ, ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʪ.ʧ.) ʪʝʩʪ-ʦʨʛʘʥʠʟʤʦʚ ʨʘʟʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ (ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʧʨʦʩʪʝʡʰʠʝ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʜʦʨʦʩʣʠ, 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ, ʠʢʨʘ, ʤʘʣʴʢʠ ʠ ʚʟʨʦʩʣʳʝ ʨʳʙʳ) ʠʟ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʫʣʴʪʫʨ; ʠ ʙʠʦʠʥʜʠʢʘʮʠʷï

ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʚʦʜʥʳʡ 

ʦʙʲʝʢʪ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ (ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ) ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ (ʯʠʩʣʝʥʥʦʩʪʴ, 

ʙʠʦʤʘʩʩʘ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʣʠʯʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʛʠʜʨʦʙʠʦʥʪʦʚ 

(ʅʠʢʘʥʦʨʦʚ, ʀʚʘʥʠʢ, 2014). 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚ ʢʘʯʝʩʪʚʝ ʝʱʝ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʘʶʪ ʙʠʦʤʘʨʢʝʨʳ (ʃʫʢʴʷʥʦʚʘ, 2001; ʅʝʤʦʚʘ, 

ɺʳʩʦʮʢʘʷ, 2004; ʄʦʠʩʝʝʥʢʦ, 2009). ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʙʠʦʤʘʨʢʝʨʦʚ ʧʝʨʝʜ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ ï ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʷʚʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʝʡʩʪʚʠʷ 

ʦʪʜʝʣʴʥʦʛʦ ʚʟʷʪʦʛʦ ʬʘʢʪʦʨʘ ʠʣʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ (ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʙʠʦʠʥʜʠʢʘʮʠʠ) ï ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ 

ʦʪʚʝʪʘ, ʪ.ʝ. ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʠʟʤʝʥʝʥʠʷ 

ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʠ ʧʨʠ ʠʭ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɺ ʦʪʥʦʰʝʥʠʠ 

ʢʩʝʥʦʙʠʦʪʠʢʦʚ (ʩʦʝʜʠʥʝʥʠʡ, ʠʤʝʶʱʠʭ ʯʫʞʝʨʦʜʥʦʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʧʨʦʠʩʭʦʞʜʝʥʠʝ) ï ʵʪʦ 

ʚʳʷʚʣʝʥʠʝ ʠʭ ʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʵʢʩʧʦʟʠʮʠʷʭ ʚ ʩʫʙʣʝʪʘʣʴʥʳʭ ʜʦʟʘʭ, ʢʦʛʜʘ 

ʝʱʝ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʵʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. 

ʀʜʝʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʤʘʨʢʝʨʦʚ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ 50-70 ʛʦʜʘʭ XX 

ʩʪʦʣʝʪʠʷ ʧʦ ʤʝʨʝ ʦʩʦʟʥʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʨʝʛʠʩʪʨʘʮʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʪʦʣʴʢʦ ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

ʩʤʝʨʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʜʨʫʛʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʚʦʜʥʳʝ ʦʨʛʘʥʠʟʤʳ ʠ 

ʵʢʦʩʠʩʪʝʤʳ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʣʦ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʥʦʡ ʩʨʝʜʳ ʪʦʣʴʢʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʦʩʪʘʚʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʝ 

ʤʦʞʝʪ ʜʘʪʴ ʦʪʚʝʪ ʥʘ ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ ʦ ʝʸ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʣʦʚʝʢʦʤ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʠ ʚʳʷʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ 

ʜʨʫʛʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʛʠʜʨʦʙʠʦʥʪʦʚ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʨʛʘʥʠʟʤʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʤʥʦʛʠʭ ʠʟ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ 

ʜʝʡʩʪʚʠʠ ʰʠʨʦʢʦʛʦ ʨʷʜʘ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚʠ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʧʦʟʚʦʣʷʷ ʦʙʥʘʨʫʞʠʪʴ 

ʨʘʟʚʠʪʠʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʩʘʤʳʭ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ, ʢʦʛʜʘ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʦʧʨʝʜʝʣʠʪʴ 

ʵʪʦ ʝʱʝ ʥʝʚʦʟʤʦʞʥʦ. ʉʘʤʠ ʧʦʢʘʟʘʪʝʣʠ ʠ ʤʝʪʦʜʳ ʜʣʷ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʠ 

ʟʘʠʤʩʪʚʦʚʘʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʟ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ ʠ 

ʙʠʦʭʠʤʠʠ, ʠʭʪʠʦʧʘʪʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʪʦ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ. ʈʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʳʣʠ ʥʘʯʘʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚʦ ʤʥʦʛʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʚʢʣʶʯʘʷ ʠ ʙʳʚʰʠʡ ʉʉʉʈ. ʋ ʥʘʩ ʚ ʩʪʨʘʥʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʜʥʦʡ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʠ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʅ.ʉ. ʉʪʨʦʛʘʥʦʚʳʤ (ʄɻʋ) ʚ 

ʢʦʥʮʝ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʅʘ ʧʝʨʚʦʡ ɺʩʝʩʦʶʟʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʚʦʧʨʦʩʘʤ 

ʚʦʜʥʦʡ ʪʦʢʩʠʢʦʣʦʛʠʠ ʠʤ ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʟʘʜʘʯʠ: 1) ʠʟʫʯʝʥʠʝ 

ʩʚʷʟʠ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ ʠʭ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ (ʩʪʨʦʝʥʠʝʤ) ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪ 

(ʧʨʦʮʝʩʩʦʚ) ʧʦʨʘʞʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ 
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ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʪʦʢʩʠʢʘʥʪʦʚ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʚʦʜʦʝʤ; 2) ʚʳʷʚʣʝʥʠʝ 

ʠʟʤʝʥʝʥʠʡ (ʧʨʝʜʝʣʳ ʢʦʣʝʙʘʥʠʡ) ʚ ʦʨʛʘʥʠʟʤʘʭ ʥʦʨʤʘʣʴʥʳʭ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ, ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʢʨʠʪʝʨʠʝʚ ʥʦʨʤʳ ʠ ʧʘʪʦʣʦʛʠʠ; 3) ʨʘʟʨʘʙʦʪʢʘ ʜʠʘʛʥʦʩʪʠʢʠ ʦʪʨʘʚʣʝʥʠʷ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

(ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ) ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤ, ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

(ʉʪʨʦʛʘʥʦʚ, 1968). 

ʌʦʨʤʫʣʠʨʦʚʘʥʠʝ ʠ ʥʘʯʘʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʤʠʥʘ ʙʠʦʤʘʨʢʝʨ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ 

ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ ʚ ʛʠʜʨʦʵʢʦʪʦʢʩʠʢʦʣʦʛʠʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʨʝʜʠʥʝ 80-ʭ. ʆʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ 

ʦʬʠʮʠʘʣʴʥʦ ʚʚʝʣʠ ʝʛʦ ʚ ʧʨʘʢʪʠʢʫ ʅʘʮʠʦʥʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʩʦʚʝʪʳ ʂʘʥʘʜʳ (NRCC, 1985) ʠ 

ʉʐɸ (NRC, 1987), ʚʳʧʫʩʪʠʚʰʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ (Committee on 

Biological Markersé, 1987). ɺ ʈʦʩʩʠʠ ʚ ʚʦʜʥʦʡ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʠ ʵʪʦʪ ʪʝʨʤʠʥ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ c 90-ʭ ʛʦʜʦʚ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʤʝʩʪʦ ʥʝʛʦ 

ʧʨʠʤʝʥʷʣʠʩʴ ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ çʵʢʦʣʦʛʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠè, çʬʠʟʠʦʣʦʛʦ-

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠè, çʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳè, çʠʥʜʝʢʩʳ ʩʪʨʝʩʩʘè ʠ ʜʨ. ɺ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʟʘ ʨʫʙʝʞʦʤ ʠʤʝʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʤʘʨʢʝʨʦʚ ʧʨʦʚʦʜʠʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʘʷ ʜʦʣʷ ʦʮʝʥʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠʣʠ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʪʦʢʩʠʯʥʦʩʪʠ ʪʝʭ 

ʠʣʠ ʠʥʳʭ ʚʝʱʝʩʪʚ. ɹʦʣʴʰʫʶ ʨʦʣʴ ʙʠʦʤʘʨʢʝʨʳ ʠʛʨʘʶʪ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ. ʋ ʥʘʩ ʚ ʩʪʨʘʥʝ ʙʠʦʤʘʨʢʝʨʳ ʧʦʢʘ ʥʝ ʧʦʣʫʯʠʣʠ ʪʘʢʦʛʦ ʰʠʨʦʢʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʛʠʜʨʦʵʢʦʪʦʢʩʠʢʦʣʦʛʠʠ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʮʝʣʷʭ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʠʥʘ ʙʠʦʤʘʨʢʝʨ, ʥʦ ʚʩʝ ʦʥʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ ʦʪʨʘʞʘʶʪ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʥʘ ʜʝʡʩʪʚʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʥʝʰʥʝʛʦ ʠʣʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʬʘʢʪʦʨʘ. ʆʙʱʝʙʠʦʣʦʛʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ ʙʠʦʤʘʨʢʝʨ ʦʙʦʟʥʘʯʘʝʪ ʠʟʤʝʨʷʝʤʳʡ 

ʧʘʨʘʤʝʪʨ ʠʣʠ ʩʦʙʳʪʠʝ (ʧʨʦʮʝʩʩ, ʷʚʣʝʥʠʝ), ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʠʣʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʦʙʨʘʟʮʝ ʥʘ ʩʫʙʦʨʛʘʥʠʟʤʝʥʥʦʤ ʠ ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ (ʤʦʣʝʢʫʣʘ, ʢʣʝʪʢʘ, ʪʢʘʥʴ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʦʨʛʘʥʠʟʤ) (ʏʫʡʢʦ, 2014). 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʥʠʤʘʶʪ ʪʝʨʤʠʥ ʙʠʦʤʘʨʢʝʨ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ, 

ʠʩʧʦʣʴʟʫʶʪ ʝʛʦ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʘ ʚʩʝʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ: 

ʩʫʙʦʨʛʘʥʠʟʤʝʥʥʦʤ, ʦʨʛʘʥʠʟʤʝʥʥʦʤ, ʧʦʧʫʣʷʮʠʦʥʥʦʤ, ʫʨʦʚʥʝ ʩʦʦʙʱʝʩʪʚ ʠ ʵʢʦʩʠʩʪʝʤ. ʅʦ 

ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʝʥʳʭ-ʵʢʦʪʦʢʩʠʢʦʣʦʛʦʚ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ, ʙʦʣʝʝ 

ʫʟʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʪʝʨʤʠʥʘ. ɼʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʙʳʪʠʡ, ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

(ʧʦʧʫʣʷʮʠʷ, ʩʦʦʙʱʝʩʪʚʦ, ʵʢʦʩʠʩʪʝʤʘ), ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʨʤʠʥ ʙʠʦʠʥʜʠʢʘʪʦʨ, ʘ ʧʨʠʤʝʥʝʥʠʝ 

ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ ʩ ʵʪʦʡ ʮʝʣʴʶ ʥʘʟʳʚʘʝʪʩʷ ʙʠʦʠʥʜʠʢʘʮʠʝʡ. ɹʠʦʤʘʨʢʝʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʫʩʣʦʚʠʷʭ in vivo, in vitro ʠ in situ ʢʘʢ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʪʘʢ ʠ ʚ ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɸ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʙʠʦʠʥʜʠʢʘʮʠʝʡ ʥʘʟʳʚʘʝʪʩʷ 

ʙʠʦʤʘʨʢʠʨʦʚʘʥʠʝʤ. 
ɺ ʚʦʜʥʦʡ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʠ ʙʠʦʤʘʨʢʝʨʳ ï ʵʪʦ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʢʩʧʦʟʠʮʠʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʢ ʩʪʨʝʩʩʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʳʨʘʞʘʝʤʳʝ ʥʘ ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʠ 

ʩʫʙʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʷʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʡ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ (Adams, 2002). ʆʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠʣʠ ʨʠʩʢʘ ʧʨʦʷʚʣʝʥʠʷ ʧʘʪʦʣʦʛʠʠ (ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʥʘʨʫʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʦʣʝʟʥʴʶ) ʫ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʣʠʙʦ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ 

ʭʠʤʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠʣʠ ʢʩʝʥʦʙʠʦʪʠʢʦʚ. ɿʘʪʝʤ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ 

ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʤʘ, ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʦʪʨʘʞʝʥʠʝ ʙʦʣʝʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ 

(ʚʳʞʠʚʘʝʤʦʩʪʴ, ʨʦʩʪ, ʨʘʟʤʥʦʞʝʥʠʝ) ʠʣʠ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʠ, ʩʦʦʙʱʝʩʪʚʘ, ʵʢʦʩʠʩʪʝʤʳ. 
ʕʬʬʝʢʪʳ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʳʟʳʚʘʝʤʳʭ ʜʝʡʩʪʚʠʝʤ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʟʘʠʤʦʩʚʷʟʘʥʳ (Sheehan, 1984; Maltby, 1994). ʇʦʩʪʫʧʣʝʥʠʝ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʫ, ʘ ʟʘʪʝʤ ʚ ʦʨʛʘʥʠʟʤ ʧʨʠʚʦʜ ʢ ʠʟʤʝʥʝʥʠʷʤ ʧʦʚʝʜʝʥʠʷ (ʨʝʘʢʮʠʷ 

ʠʟʙʝʛʘʥʠʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʭʠʱʥʠʢ-ʞʝʨʪʚʘ, ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ, ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʪ.ʜ.) ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʦʪʚʝʪʘʤ (ʠʟʤʝʥʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ, ʘʢʪʠʚʘʮʠʷ ʠ ʧʦʜʘʚʣʝʥʠʝ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫʪʝʡ, ʤʫʪʘʮʠʠ ɼʅʂ ʠ ʪ.ʜ.). ʇʦʩʣʝʜʥʠʝ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ (ʜʳʭʘʥʠʝ, ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ, ʚʳʜʝʣʝʥʠʝ, ʧʠʪʘʥʠʝ ʠ ʧʠʱʝʚʘʨʝʥʠʝ, 
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ʨʦʩʪ, ʚʦʜʥʦ-ʩʦʣʝʚʦʡ ʙʘʣʘʥʩ ʠ ʪ.ʜ.) ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ (ʦʧʫʭʦʣʠ, ʜʝʬʦʨʤʘʮʠʠ, 

ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ ʠ ʪ.ʜ.). ɺʩʝ ʚʤʝʩʪʝ ï ʧʦʚʝʜʝʥʯʝʩʢʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ 

ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʪʚʝʪʳ, ʧʨʠʚʦʜʷʪ ʢ ʚʥʝʰʥʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ï ʠʟʤʝʥʝʥʠʷʤ ʨʘʟʤʝʨʥʦ-

ʤʘʩʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʘʨʫʰʝʥʠʷʤ ʨʘʟʚʠʪʠʷ, ʩʥʠʞʝʥʠʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʫʩʧʝʭʘ, ʛʠʙʝʣʠ ʠ ʜʨ. 

ʂʦʤʧʣʝʢʩ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝ ʚʳʟʳʚʘʝʪ ʵʬʬʝʢʪʳ ʥʘ 

ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ (ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʝ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʠʟʤʝʥʝʥʠʝ 

ʛʝʥʦʬʦʥʜʘ, ʠʟʤʝʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʠʩʯʝʟʥʦʚʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʠ ʪ.ʜ.), ʯʪʦ 

ʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʥʘʤʠʢʠ ʩʦʦʙʱʝʩʪʚ ʠ ʵʢʦʩʠʩʪʝʤ (ʠʟʤʝʥʝʥʠʝ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʤʝʥʳ ʜʦʤʠʥʘʥʪʥʳʭ ʚʠʜʦʚ, ʠʟʤʝʥʝʥʠʝ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʪ.ʜ.), 

ʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʨʫʰʝʥʠʷ ʚ ʥʠʭ (ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʘʨʫʰʝʥʠʷ ʙʠʦʛʝʥʥʳʭ ʮʠʢʣʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʧʝʨʚʠʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʷ ʚ ʧʠʱʝʚʳʭ ʩʚʷʟʷʭ ʠ ʜʨ.). 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʤʘʨʢʝʨʦʚ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ 

ʦʨʛʘʥʠʟʤʘ ʛʠʜʨʦʙʠʦʥʪʦʚ: 1) ʠʟʤʝʥʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ɼʅʂ; 2) ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʝʣʢʠ, ʚʢʣʶʯʘʷ 

ʬʝʨʤʝʥʪʳ; 3) ʤʝʪʘʙʦʣʠʪʳ; 4) ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ, ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʪʚʝʪʳ. ʀʭ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ: ʙʠʦʤʘʨʢʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʠ ʙʠʦʤʘʨʢʝʨʳ ʵʬʬʝʢʪʘ. ʆʜʥʘʢʦ ʯʝʪʢʦʛʦ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʪ.ʢ. ʦʜʥʠ ʠ 

ʪʝ ʞʝ ʙʠʦʤʘʨʢʝʨʳ ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʥʝʩʝʥʳ ʢ ʨʘʟʥʳʤ ʪʠʧʘʤ. 

ɹʠʦʤʘʨʢʝʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʵʢʟʦʛʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ (ʠʣʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪ) 

ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʤʘ (ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ), ʧʨʦʜʫʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʦʝʜʠʥʝʥʠʝʤ 

(ʠʣʠ ʤʝʪʘʙʦʣʠʪʦʤ) ʠ ʵʥʜʦʛʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʣʠʙʦ ʜʨʫʛʦʝ ʩʦʙʳʪʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʭʠʤʠʯʝʩʢʦʛʦ ʠʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʟʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ. ɹʠʦʤʘʨʢʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʠ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʬʘʢʪ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ 

ʦʨʛʘʥʠʟʤ ʠʣʠ ʝʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʇʨʠʤʝʨʦʤ ʙʠʦʤʘʨʢʝʨʘ ʵʪʦʛʦ ʪʠʧʘ ʤʦʞʝʪ 

ʙʳʪʴ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʙʦʣʠʪʦʚ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʇɸʋ) ʚ ʞʝʣʯʠ, 

ʧʦʣʠʭʣʦʨʠʨʦʚʘʥʥʳʭ ʙʠʬʝʥʠʣʦʚ (ʇʍɹ) ʠ ʤʝʪʘʣʣʦʪʠʦʥʝʠʥʦʚ ʚ ʪʢʘʥʷʭ, ʘʢʪʠʚʥʦʩʪʴ ɸʍʕ 

(ʘʮʝʪʠʣʭʦʣʠʥʵʩʪʝʨʘʟʳ) ʚ ʤʦʟʛʝ ʠʣʠ ʢʨʦʚʠ, ʠʥʜʫʢʮʠʷ ʬʝʨʤʝʥʪʦʚ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʚ ʧʝʯʝʥʠ ʨʳʙ ʠ ʜʨ. ʆʮʝʥʢʘ ʙʠʦʤʘʨʢʝʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʩ 

ʫʯʝʪʦʤ ʚʨʝʤʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʩʧʦʟʠʮʠʠ ʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʟʣʠʯʥʳʤ ʩʦʩʪʘʚʥʳʤ ʯʘʩʪʷʤ 

(ʢʦʤʧʘʨʪʤʝʥʪʘʤ) ʦʨʛʘʥʠʟʤʘ. ʅʘʠʙʦʣʴʰʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠʤʝʶʪ ʪʝ ʙʠʦʤʘʨʢʝʨʳ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʟʜʦʨʦʚʴʷ ʦʨʛʘʥʠʟʤʘ ʠʣʠ ʛʠʜʨʦʙʠʦʥʪʦʚ. 

ɹʠʦʤʘʨʢʝʨʦʤ ʵʬʬʝʢʪʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʵʥʜʦʛʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʠʣʠ ʧʘʨʘʤʝʪʨ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʣʠʙʦ ʜʨʫʛʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʦʨʛʘʥʠʟʤʘ ʠʣʠ 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʦʢʘʟʘʥʦ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʨʠʟʥʘʚʘʝʤʳʡ ʢʘʢ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʥʘʨʫʰʝʥʠʝ ʠʣʠ ʟʘʙʦʣʝʚʘʥʠʝ. ʇʨʠʤʝʨʦʤ ʙʠʦʤʘʨʢʝʨʘ ʵʪʦʛʦ ʪʠʧʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʩʪʦʷʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ (ʉʆʉ), ʙʝʣʢʠ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ (ɹʊʐ) ʠʣʠ ʧʦ-ʜʨʫʛʦʤʫ 

ʩʪʨʝʩʩ-ʙʝʣʢʠ, ʘʢʪʠʚʥʦʩʪʴ ɸʍʕ ʚ ʤʦʟʛʝ, ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʠʥʜʫʢʮʠʷ ʬʝʨʤʝʥʪʦʚ 

ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʚ ʧʝʯʝʥʠ ʠ ʜʨ. ɹʠʦʤʘʨʢʝʨʳ ʵʬʬʝʢʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ. ʆʙʳʯʥʦ ʦʥʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ ʢʣʝʪʦʢ, ʪʢʘʥʝʡ, ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. ʕʪʠ ʙʠʦʤʘʨʢʝʨʳ 

ʤʦʛʫʪ ʙʳʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤʠ. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʙʠʦʤʘʨʢʝʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʙʠʦʤʘʨʢʝʨʘ ʩʣʫʞʠʪ 

ʘʢʪʠʚʥʦʩʪʴ ɸʍʕ ʚ ʤʦʟʛʝ ʨʳʙ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʝ ʩʥʠʞʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ (ʌʆʉ) ʠ ʢʘʨʙʘʤʘʪʦʚ, ʥʘʨʫʰʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʥʝʨʚʥʦʛʦ ʠʤʧʫʣʴʩʘ ʚ 

ʭʦʣʠʥʝʨʛʠʯʝʩʢʠʭ ʩʠʥʘʧʩʘʭ, ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʳ ʦʪʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ 

ʥʝʡʨʦʧʘʨʘʣʠʪʠʯʝʩʢʦʛʦ ʪʠʧʘ. ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʙʠʦʤʘʨʢʝʨʳ ʥʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʢʦʥʢʨʝʪʥʫʶ 

ʧʨʠʯʠʥʫ ʵʬʬʝʢʪʘ, ʥʦ ʦʪʨʘʞʘʶʪ ʦʙʱʠʡ, ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʂ ʪʘʢʦʤʫ ʪʠʧʫ ʙʠʦʤʘʨʢʝʨʦʚ ʦʪʥʦʩʷʪʩʷ ʥʘʙʦʨ ʧʦʢʘʟʘʪʝʣʝʡ, ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʨʘʟʚʠʪʠʝ ʚ ʢʣʝʪʢʝ 

ʉʆʉ: ʧʨʦʜʫʢʪʳ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ (ʇʆʃ): (ʤʘʣʦʥʦʚʳʡ ʜʠʘʣʴʜʝʛʠʜ, ʜʠʝʥʦʚʳʝ 

ʢʦʥʲʶʛʘʪʳ); ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʙʦʥʠʣʴʥʳʭ ʛʨʫʧʧ ʚ ʙʝʣʢʘʭ, ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ 

(ʢʘʪʘʣʘʟʘ (ʂɸʊ), ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ (ʉʆɼ), ʧʝʨʦʢʩʠʜʘʟʘ, ʛʣʫʪʘʪʠʦʥ-S-ʪʨʘʥʩʬʝʨʘʟʘ (ɻSʊ) ʠ 
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ʜʨ., ʠ ʩʦʜʝʨʞʘʥʠʷ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʡ ʠ ʦʢʠʩʣʝʥʥʳʡ 

ʛʣʫʪʘʪʠʦʥ, ʢʘʨʦʪʠʥʦʠʜʳ, ʚʠʪʘʤʠʥ ʉ (ʘʩʢʦʨʙʘʪ), ʚʠʪʘʤʠʥ ɽ (ʪʦʢʦʬʝʨʦʣ) ʠ ʜʨʫʛʠʝ 

ʘʥʪʠʦʢʩʠʜʘʥʪʳ) ʩʠʩʪʝʤʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ (ɸʆɿ) ʚ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʷʭ ʦʨʛʘʥʠʟʤʘ. 

ʆʜʥʘʢʦ ʥʝ ʢʘʞʜʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʦʪʨʘʞʘʶʱʠʡ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʣʠ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ ʚ ʦʨʛʘʥʠʟʤʝ ʛʠʜʨʦʙʠʦʥʪʦʚ ʤʦʞʝʪ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʨʦʣʴ ʙʠʦʤʘʨʢʝʨʘ. ʇʨʠ 

ʚʳʙʦʨʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʘʥʜʠʜʘʪʦʚ ʚ ʙʠʦʤʘʨʢʝʨʳ, ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʚʘʞʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ: ʭʠʤʠʯʝʩʢʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʷʩʥʦʩʪʴ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ, ʣʘʪʝʥʪʥʳʡ ʧʝʨʠʦʜ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʦʙʨʘʪʠʤʦʩʪʴ ʦʪʚʝʪʘ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ (ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ), ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʵʬʬʝʢʪʘʤʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʠʤʝʥʠʤʦʩʪʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ/ʠʣʠ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (ʧʨʦʩʪʦʪʘ, ʥʘʜʝʞʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ). 

ɻʣʘʚʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʤʘʨʢʝʨʦʚ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ï ʩʣʦʞʥʦʩʪʴ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʮʝʥʢʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʷʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʣʷ ʠʥʜʠʚʠʜʫʫʤʘ, ʧʦʧʫʣʷʮʠʠ, ʩʦʦʙʱʝʩʪʚʘ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ 

ʚʩʝʛʜʘ ʦʯʝʚʠʜʥʘ. 

ʇʨʠ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʦʧʘʜʘʥʠʝ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘʪʝʤ ʠʣʠ ʠʥʳʤ ʧʫʪʝʤ ʚ ʦʨʛʘʥʠʟʤ ʚʳʟʳʚʘʝʪ ʚ ʥʝʤ ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʠʟʤʝʥʝʥʠʡ ʠ ʠʭ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ (Hintonand, Lauren, 1990). ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʪʦʢʩʠʢʘʥʪ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤ ʣʠʛʘʥʜʦʤ (ʤʦʣʝʢʫʣʦʡ-ʣʠʛʘʥʜʦʤ). ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʜʠʩʬʫʥʢʮʠʷʤ (ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʬʝʨʤʝʥʪʦʚ, ʥʘʨʫʰʝʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫʪʝʡ 

ʠ ʪ.ʜ.), ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ (ʦʙʲʝʤʥʦ-ʨʝʛʫʣʷʪʦʨʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʝʟʠʥʪʝʛʨʘʮʠʷ, ʜʠʩʪʨʦʬʠʷ ʠ ʪ.ʜ.). ʉ ʵʪʦʛʦ ʵʪʘʧʘ ʤʦʛʫʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʜʚʘ ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ. ʇʝʨʚʳʡ, ʥʘʠʙʦʣʝʝ ʥʝʛʘʪʠʚʥʳʡ, 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʘʨʘʩʪʘʶʱʝʡ ʛʠʙʝʣʠ ʢʣʝʪʦʢ, ʥʝʢʨʦʟʘʭ ʠ ʦʪʤʠʨʘʥʠʠ ʪʢʘʥʝʡ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʛʠʙʝʣʠ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. ɺʪʦʨʦʡ ï ʵʪʦ ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ (ʠʥʜʫʢʮʠʷ ʬʝʨʤʝʥʪʦʚ, 

ʠʟʤʝʥʝʥʠʝ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫʪʝʡ ʠ ʜʨ.), ʧʨʠʚʦʜʷʱʘʷ ʢ 

ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʘʜʘʧʪʘʮʠʷʤ (ʦʙʲʝʤʥʦ-ʨʝʛʫʣʷʪʦʨʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʧʨʦʣʠʬʝʨʘʮʠʷ, 

ʛʠʧʝʨʪʨʦʬʠʷ ʠ ʛʠʧʝʨʧʣʘʟʠʷ ʠ ʪ.ʜ.), ʨʝʛʝʥʝʨʘʮʠʷ ʢʣʝʪʦʢ, ʘʜʘʧʪʘʮʠʷ ʮʝʣʦʛʦ ʦʨʛʘʥʠʟʤʘ ʢ ʥʦʚʳʤ 

ʫʩʣʦʚʠʷʤ. 
ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʤʘʨʢʝʨʦʚ ʷʚʣʷʝʪʩʷ ʯʝʪʢʦʝ 

ʧʦʥʠʤʘʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʛʠʜʨʦʙʠʦʥʪʦʚ ʩʣʝʜʫʶʱʠʭ ʜʠʘʧʘʟʦʥʦʚ ʠʭ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ: 1) ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʡ ʠʣʠ ʥʦʨʤʘ 

ʨʝʘʢʮʠʠ ï ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ; 2) 

ʘʜʘʧʪʠʚʥʳʡ ï ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʦʨʛʘʥʠʟʤ ʤʦʞʝʪ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʠʟʤʝʥʷʶʱʝʡʩʷ ʚʥʝʰʥʝʡ 

ʩʨʝʜʝ, ʚʢʣʶʯʘʷ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʙʝʟ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʚʳʧʦʣʥʷʪʴ ʚʩʝ ʦʩʥʦʚʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ (ʚʳʞʠʚʘʝʤʦʩʪʴ, ʨʦʩʪ, 

ʨʘʟʤʥʦʞʝʥʠʝ); 3) ʪʦʢʩʠʯʝʩʢʠʡ ï ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʙʦʣʝʟʥʴ ʦʨʛʘʥʠʟʤʘ ʠ 

ʦʛʨʘʥʠʯʝʥʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʝʛʦ ʥʦʨʤʘʣʴʥʫʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʟʘʢʘʥʯʠʚʘʶʱʠʭʩʷ ʝʛʦ ʛʠʙʝʣʴʶ. 

ʉʨʘʚʥʝʥʠʝ ʜʠʘʧʘʟʦʥʦʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʪʚʝʪʦʚ ʩ ʦʪʚʝʪʘʤʠ 

ʮʝʣʦʛʦ ʦʨʛʘʥʠʟʤʘ ʛʠʜʨʦʙʠʦʥʪʦʚ ʧʨʠ ʜʝʡʩʪʚʠʠ ʨʘʟʥʳʭ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (Versteeg et al., 1988). 
ʇʨʠ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʘ ʚ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʤ ʠ ʘʜʘʧʪʠʚʥʳʭ 

ʜʠʘʧʘʟʦʥʘʭ ʦʨʛʘʥʠʟʤ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʦʨʤʘʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʨʛʘʥʠʟʤʘ ʚʘʨʴʠʨʫʶʪ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʨʝʘʢʮʠʠ ʠʣʠ ʝʛʦ 

ʘʜʘʧʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʇʨʠ ʙʦʣʝʝ ʩʠʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʚʥʝʰʥʝʛʦ ʬʘʢʪʦʨʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʠʘʧʘʟʦʥʫ, ʢʦʛʜʘ ʧʨʝʚʳʰʝʥʳ ʘʜʘʧʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ, ʚ ʥʝʤ ʨʘʟʚʠʚʘʶʪʩʷ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ɽʱʝ ʙʦʣʝʝ ʩʠʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʷʪ ʢ ʛʠʙʝʣʠ ʦʨʛʘʥʠʟʤʘ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʤʥʦʛʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘ 

ʦʨʛʘʥʠʟʤ ʨʘʟʣʠʯʥʳʭ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ. ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʤʦʛ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ 

ʙʠʦʤʘʨʢʝʨ, ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʦʥ ʤʝʥʷʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʘʢʦʛʦ-ʣʠʙʦ ʬʘʢʪʦʨʘ, ʥʦ 

ʠ ʫʩʪʘʥʦʚʠʪʴ ʧʨʝʜʝʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʝʛʦ ʟʥʘʯʝʥʠʡ ʚ ʜʠʘʧʘʟʦʥʝ ʥʦʨʤʳ ʨʝʘʢʮʠʠ, ʘʜʘʧʪʠʚʥʦʤ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʘʭ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʮʝʣʴʶ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʤʘʨʢʝʨʦʚ ʚ ʛʠʜʨʦʵʢʦʪʦʢʩʠʢʦʣʦʛʠʠ ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʥʝʜʦʩʪʘʪʢʦʤ ʙʘʟʦʚʳʭ ʜʘʥʥʳʭ ʧʦ ʙʠʦʭʠʤʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ çʥʦʨʤʘʣʴʥʳʭè 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʜʠʘʧʘʟʦʥʘʭ (ʥʦʨʤʘ ʨʝʘʢʮʠʠ). ʇʦʵʪʦʤʫ, ʨʘʟʚʠʪʠʝ ʪʘʢʠʭ ʟʥʘʥʠʡ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʙʠʦʤʘʨʢʝʨʘ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʶʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʥʦʡ ʩʨʝʜʳ 

(ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ, ʨʅ, ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 

ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʪ.ʜ.), ʩʝʟʦʥʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʠ ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʟʤʝʨʷʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʙʠʦʤʘʨʢʝʨʘ) ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʥʷʪʥʘ ʠ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ 

ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʦʚ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʧʪʠʮ, ʢʦʪʦʨʳʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʥʦʚʥʳʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʷʚʣʷʶʪʩʷ ʨʝʛʫʣʷʪʦʨʘʤʠ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʝʡ 

ʩʨʝʜʳ ʠʭ ʦʨʛʘʥʠʟʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʛʠʜʨʦʙʠʦʥʪʳ ʚ ʩʚʦʝʡ ʤʘʩʩʝ ʦʪʥʦʩʷʪʩʷ ʢ ʢʦʥʬʦʨʤʝʨʘʤ, ʪ.ʝ. 

ʩʦʩʪʦʷʥʠʝ ʠʭ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʩʣʝʜʫʝʪ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʕʪʠ ʨʘʟʣʠʯʠʷ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʤʝʭʘʥʠʯʝʩʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʯʝʣʦʚʝʢʝ, ʠ 

ʪʨʝʙʫʶʪ ʦʪʜʝʣʴʥʦʛʦ ʠ ʪʱʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʠ ʪʦʢʩʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʛʨʘʥʠʮ ʠʭ ʜʠʘʧʘʟʦʥʦʚ ʫ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʯʝʪʢʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʦʪʚʝʪʦʚ ʠ ʪʦʢʩʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʫ ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʧʦʟʚʦʣʠʪ 

ʧʨʦʚʦʜʠʪʴ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʙʠʦʤʘʨʢʝʨʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʠʜʨʦʵʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʤʘʨʢʝʨʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ 

ʛʠʜʨʦʵʢʦʪʦʢʩʠʢʦʣʦʛʠʠ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʚʦʜʥʳʝ ʦʨʛʘʥʠʟʤʳ ʠ ʵʢʦʩʠʩʪʝʤʳ, ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤʳ ʵʪʦʛʦ ʚʣʠʷʥʠʷ ʠ ʦʮʝʥʠʪʴ ʝʛʦ 

ʧʦʩʣʝʜʩʪʚʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʫʯʝʥʳʭ-ʵʢʦʣʦʛʦʚ. ʇʦʜʦʙʥʦ ʜʨʫʛʠʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʙʠʦʤʘʨʢʝʨʳ ʠʤʝʶʪ 

ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʧʨʠ ʠʭ ʚʳʙʦʨʝ, ʧʨʠʤʝʥʝʥʠʠ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʦʡ ʩ ʠʭ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʠ. ʅʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʨʘʟʚʝʨʥʫʪʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʨʤʳ ʨʝʘʢʮʠʠ ʙʘʟʦʚʳʭ ʫʨʦʚʥʝʡ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʧʨʝʪʝʥʜʫʶʱʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʤʘʨʢʝʨʦʚ ʫ ʰʠʨʦʢʦʛʦ ʨʷʜʘ 

ʚʠʜʦʚ ʛʠʜʨʦʙʠʦʥʪʦʚ. 
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ɼʠʥʘʤʠʢʘ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʟ. ɸʨʘʭʣʝʡ ʚ ʧʝʨʠʦʜ 1988-2015 ʛʦʜʦʚ 

 

ʈʝʟʶʤʝ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʠʥʘʤʠʢʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

(ʥʠʪʨʘʪʦʚ, ʥʠʪʨʠʪʦʚ, ʘʤʤʦʥʠʡʥʳʭ ʠʦʥʦʚ, ʬʦʩʬʘʪʦʚ ʠ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ) ʦʟ. ɸʨʘʭʣʝʡ ʚ ʣʝʪʥʠʝ 

ʤʝʩʷʮʳ ʩ 1988 ʛʦʜ ʧʦ 2015 ʛʦʜ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʠʭ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ. ɺʳʷʚʣʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʩʬʘʪʦʚ ʠ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʦʪ ʤʥʦʛʦʚʦʜʥʳʭ ʠ ʤʘʣʦʚʦʜʥʳʭ ʣʝʪ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʮʝʥʪʨʝ ʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʦʟʝʨʘ ʦʪʣʠʯʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

 

ʆʟʝʨʦ ɸʨʘʭʣʝʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʶʛʝ ɺʠʪʠʤʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ (ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ), 

ʨʘʩʧʦʣʦʞʝʥʦ ʚʜʦʣʴ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʚʧʘʜʠʥʳ ʤʝʞʜʫ ʗʙʣʦʥʦʚʳʤ ʠ ʆʩʠʥʦʚʳʤ ʭʨʝʙʪʘʤʠ. 

ʗʚʣʷʝʪʩʷ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʚʦʜʦʸʤʦʤ ʠʟ ʦʟʸʨ ʀʚʘʥʦ-ɸʨʘʭʣʝʡʩʢʦʡ ʛʨʷʜʳ (ʀʪʠʛʠʣʦʚʘ ʠ ʜʨ., 2013). 

ʆʟʝʨʦ ʠʤʝʝʪ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʝ, ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ. 

ɹʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ï ɻ ʣʝʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ. ʀʭ 

ʠʟʙʳʪʦʢ ʠʣʠ ʥʝʜʦʩʪʘʪʦʢ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʵʢʦʩʠʩʪʝʤ. ʊʘʢʠʝ ʙʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʢʘʢ ʘʟʦʪ ʠ ʬʦʩʬʦʨ, ʫʯʘʩʪʚʫʷ ʚ ʨʘʟʥʳʭ ʛʝʦ- ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʘʭ, ʷʚʣʷʶʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ. ɸʟʦʪ ʚ ʚʦʜʝ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚ ʬʦʨʤʝ ʥʠʪʨʘʪʥʳʭ, ʥʠʪʨʠʪʥʳʭ ʠ ʘʤʤʦʥʠʡʥʳʭ 

ʠʦʥʦʚ, ʬʦʩʬʦʨ ï ʚ ʚʠʜʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʨʤ. ʍʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʥʘʨʫʰʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʢʨʫʛʦʚʦʨʦʪ ʚʝʱʝʩʪʚ, ʠʟʤʝʥʷʝʪ ʧʦʪʦʢʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ 

ʟʘʯʘʩʪʫʶ ʚʝʜʸʪ ʢ ʵʚʪʨʦʬʠʨʦʚʘʥʠʶ ʚʦʜʦʸʤʦʚ (ʀʪʠʛʠʣʦʚʘ ʠ ʜʨ., 2013). 

ʂʦʣʠʯʝʩʪʚʦ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʜʝ ʦʧʨʝʜʝʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʦʜʦʸʤʦʚ, ʩʣʫʞʠʪ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʪʦʢʩʠʯʝʩʢʦʛʦ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʤʝʞʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʠ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʥʠʪʨʘʪʦʚ, ʥʠʪʨʠʪʦʚ, ʘʤʤʦʥʠʡʥʳʭ ʠʦʥʦʚ, ʬʦʩʬʘʪʦʚ ʠ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʚ ʮʝʥʪʨʝ ʠ ʧʨʠʙʨʝʞʥʦʡ 

ʟʦʥʝ ʦʟ. ɸʨʘʭʣʝʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ 

ʵʪʦ ʚʨʝʤʷ ʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʆʪʙʦʨ ʧʨʦʙ 

ʧʨʦʚʦʜʠʣʠ ʚ ʮʝʥʪʨʝ ï ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦ ʛʦʨʠʟʦʥʪʘʤ ʯʝʨʝʟ ʢʘʞʜʳʝ 2 ʤʝʪʨʘ ʜʦ ʜʥʘ. ɺ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʧʨʦʙʳ ʦʪʙʠʨʘʣʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʟ ʧʨʠʜʦʥʥʦʛʦ ʩʣʦʷ. 
ʇʨʦʙʳ ʦʪʙʠʨʘʣʠ ʙʘʪʦʤʝʪʨʦʤ ʇʘʪʘʣʘʩʘ ʚ ʧʣʘʩʪʠʢʦʚʳʝ ʙʫʪʳʣʢʠ ʦʙʲʝʤʦʤ 1 ʣ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʦʣʘʩʢʠʚʘʷ ʝʤʢʦʩʪʴ ʦʪʙʠʨʘʝʤʦʡ ʚʦʜʦʡ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʩʪʘʥʮʠʷʭ. 

ʅʝʬʠʢʩʠʨʦʚʘʥʥʳʝ ʧʨʦʙʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʦʚʦʜʠʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ, ʠʩʧʦʣʴʟʫʷ SPEKOL 1300. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʠʪʨʠʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʝʘʢʪʠʚʘ ɻʨʠʩʩʘ, ʥʠʪʨʘʪʦʚ ï 

ʤʝʪʦʜʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʦ ʥʠʪʨʠʪʦʚ ʩ ʨʝʘʢʪʠʚʦʤ ɻʨʠʩʩʘ, ʘʤʤʦʥʠʡʥʳʝ ʠʦʥʳ ï ʩ ʨʝʘʢʪʠʚʦʤ 

ʅʝʩʩʣʝʨʘ, ʬʦʩʬʘʪʳ ï ʩʦ ʩʤʝʰʘʥʥʳʤ ʨʝʘʢʪʠʚʦʤ, ʦʙʱʠʡ ʬʦʩʬʦʨ ï ʤʝʪʦʜʦʤ ʩʦʞʞʝʥʠʷ ʩ 

ʧʝʨʩʫʣʴʬʘʪʦʤ ʢʘʣʠʷ (ʉʝʤʸʥʦʚ, 1977). ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʨʦʯʥʦʡ ʜʦʩʪʘʚʢʠ ʧʨʦʙ ʚ 

ʣʘʙʦʨʘʪʦʨʠʶ, ʦʧʨʝʜʝʣʝʥʠʝ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ DR-2800. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʧʨʦʮʝʩʩʝ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʦʟ. ɸʨʘʭʣʝʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʚʦʜʝ ʦʟʝʨʘ ʩ 1988 ʧʦ 2015 ʛʦʜ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ 

0.033 ʤʛ/ʣ ʚ ʧʨʠʙʨʝʞʴʝ ʠ ʦʪ 0.001 ʜʦ 0.036 ʤʛ/ʣ ʚ ʮʝʥʪʨʝ, ʪʦ ʝʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʠʪʨʠʪʦʚ ʚ ʮʝʥʪʨʝ ʚ 1989 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 0.035 ʤʛ/ʣ, ʟʘʪʝʤ 

ʧʦʩʪʝʧʝʥʥʦ ʧʦʥʠʞʘʣʘʩʴ ʢ 1997 ʛʦʜʫ ʜʦ 0.001 ʤʛ/ʣ ʠ ʩʥʦʚʘ ʧʦʚʳʰʘʣʘʩʴ ʢ 2010 ʛʦʜʫ ʜʦ 0.015 

ʤʛ/ʣ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʠʪʦʚ. 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʠʪʦʚ ʚ ʚʦʜʝ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ ʩ ʮʝʥʪʨʦʤ ʦʟʝʨʘ, ʥʦ 

ʚʩʸ ʞʝ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ. 

ɺʝʨʦʷʪʥʦ, ʪʘʢʦʝ ʢʦʣʝʙʘʥʠʝ ʥʠʪʨʠʪʦʚ ʠ ʥʠʪʨʘʪʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʝʨʠʦʜ 1986-1998 

ʛʦʜʦʚ ʙʳʣ ʤʥʦʛʦʚʦʜʥʳʤ, ʘ ʩ 1999 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʤʘʣʦʚʦʜʥʳʡ ʧʝʨʠʦʜ 

(ʀʪʠʛʠʣʦʚʘ ʠ ʜʨ., 2013). 

ʆʧʨʝʜʝʣʸʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʤʝʞʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʘʤʤʦʥʠʷ 

ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʆʜʥʘʢʦ, ʦʪʤʝʯʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʠ ʧʦʥʠʞʝʥʠʝ ʝʛʦ ʫʨʦʚʥʷ ʧʦ 

ʛʦʜʘʤ ʥʘ ʩʪʘʥʮʠʷʭ ʦʪʙʦʨʘ. ʅʘʠʙʦʣʴʰʠʝ ʦʪʣʠʯʠʷ ʤʝʞʜʫ ʮʝʥʪʨʦʤ ʠ ʧʨʠʙʨʝʞʴʝʤ ʦʪʤʝʯʝʥʳ ʚ 

1997 ʛʦʜʫ, ʢʦʛʜʘ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ ʧʨʠʙʨʝʞʴʝ ï 0.046 ʤʛ/ʣ, 

ʪʦʛʜʘ ʢʘʢ ʚ ʮʝʥʪʨʝ ʦʟʝʨʘ ʵʪʘ ʚʝʣʠʯʠʥʘ ʙʳʣʘ ʙʦʣʴʰʝ ʚ 2.2 ʨʘʟʘ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʘʢʪʠʚʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʛʠʜʨʦʙʠʦʥʪʦʚ. 

ɺ ʜʠʥʘʤʠʢʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʩʬʘʪʦʚ ʠ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʝ 

ʧʦʥʠʞʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʘ ʚʦʜʥʦʩʪʠ. ʊʘʢ, ʜʦ 1998 ʛʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʘʪʦʚ ʚ ʚʦʜʝ ʦʟʝʨʘ ɸʨʘʭʣʝʡ ʢʘʢ ʚ ʮʝʥʪʨʝ, ʪʘʢ ʠ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ. 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ. ʄʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ (0.007 ʤʛ/ʣ) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 1989 ʛʦʜʫ ʚ ʮʝʥʪʨʝ ʠ 0.01 ʤʛ/ʣ ï ʚ ʧʨʠʙʨʝʞʴʝ. 

ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʩʬʘʪʦʚ ʦʪʤʝʯʘʣʦʩʴ ʜʦ 2011 ʛʦʜʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʚ 2008 ʛʦʜʫ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ (0.083 ʤʛ/ʣ). ɺ ʮʝʥʪʨʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʜʚʦʝ 

ʤʝʥʴʰʝ. 

ɺ ʜʠʥʘʤʠʢʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʚ ʮʝʥʪʨʝ ʦʟʝʨʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʞʛʦʜʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʦʪ 0.002 ʤʛ/ʣ ʚ 1997 ʛʦʜʫ ʜʦ 0.085-0.089 ʚ 2009-2011 

ʛʦʜʘʭ. ɺ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʤʝʞʛʦʜʦʚʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ 0.005 ʤʛ/ʣ 

ʚ 2013 ʛʦʜʫ ʠ 0.132 ʚ 1988 ʛʦʜʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʠʥʘʤʠʢʝ ʥʠʪʨʘʪʦʚ, ʥʠʪʨʠʪʦʚ ʠ ʠʦʥʦʚ ʘʤʤʦʥʠʷ ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʯʸʪʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʠʟʤʝʥʝʥʠʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦ ʛʦʜʘʤ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ 

ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʠ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɺ ʜʠʥʘʤʠʢʝ ʬʦʩʬʘʪʦʚ ʠ ʦʙʱʝʛʦ 

ʬʦʩʬʦʨʘ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ ʤʘʣʦʚʦʜʥʳʭ ʠ ʤʥʦʛʦʚʦʜʥʳʭ ʣʝʪ. ɺ 

ʤʥʦʛʦʚʦʜʥʳʡ ʧʝʨʠʦʜ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʤʝʥʴʰʘʣʠʩʴ, ʚ ʤʘʣʦʚʦʜʥʳʡ ï ʫʚʝʣʠʯʠʚʘʣʦʩʴ. 

ʂʦʣʠʯʝʩʪʚʦ ʥʠʪʨʠʪʦʚ, ʥʠʪʨʘʪʦʚ ʠ ʘʤʤʦʥʠʡʥʳʭ ʠʦʥʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʰʝ ʚ ʮʝʥʪʨʝ ʦʟʝʨʘ, 

ʯʝʤ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ. ɼʣʷ ʬʦʩʬʘʪʦʚ ʠ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʙʨʘʪʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ VIII.79.1.2 çɼʠʥʘʤʠʢʘ ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʥʘ ʧʨʠʤʝʨʝ 

ɿʘʙʘʡʢʘʣʴʷ)è. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ʀʪʠʛʠʣʦʚʘ ʄ.ʎ., ʇʨʦʥʠʥ ʅ.ʄ., ʖʨʛʝʥʩʦʥ ɻ.ɸ., ʇʪʠʮʳʥ ɸ.ɹ., ʂʘʣʫʛʠʥ ʀ.ɸ., ɼʘʨʴʠʥ ɸ.ɺ., 

ʈʝʰʝʪʦʚʘ ʉ.ɸ., ʆʙʷʟʦʚ ɺ.ɸ., ʇʦʤʘʟʢʦʚʘ ʅ.ɺ., ʎʳʙʝʢʤʠʪʦʚʘ ɻ.ʎ., ʄʠʭʝʝʚ ʀ.ɽ., ʌʘʣʝʡʯʠʢ ʃ.ʄ., 

ɿʘʤʘʥʘ ʃ.ɺ., ʉʫʙʙʦʪʠʥʘ ɺ.ʅ., ʂʦʨʷʢʠʥʘ ɽ.ɸ., ʂʫʢʣʠʥ ɸ.ʇ., ʄʘʪʘʬʦʥʦʚ ʇ.ɺ., ʊʘʰʣʳʢʦʚʘ ʅ.ɸ., 

ɹʘʟʘʨʦʚʘ ɹ.ɹ., ʉʦʢʦʣʦʚ ɸ.ɺ., ɹʦʙʢʦʚ ɸ.ʀ., ɻʦʨʣʘʯʝʚʘ ɽ.ʇ., ʄʘʪʶʛʠʥʘ ɽ.ɹ., ɻʣʘʟʳʨʠʥʘ ʀ.ʇ., 

ʂʦʣʝʩʥʠʢʦʚʘ ɸ.ɺ., ɹʨʝʟʛʠʥ ɺ.ʉ., ɿʘʙʝʣʠʥʘ ʀ.ɸ., ʂʦʯʥʝʚʘ ʅ.ʉ., ʉʪʨʠʞʦʚʘ ʊ.ɸ., 2013. ʀʚʘʥʦ-

ɸʨʘʭʣʝʡʩʢʠʝ ʦʟʸʨʘ ʥʘ ʨʫʙʝʞʝ ʚʝʢʦʚ (ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ). ʅʦʚʦʩʠʙʠʨʩʢ: ʀʟʜ-ʚʦ ʉʆ ʈɸʅ, 

2013. 336 ʩ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʚ 2015 ʛʦʜʫ 

 

ʈʝʟʶʤʝ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʠʩʣʦʨʦʜʥʦʛʦ ʨʝʞʠʤʘ ʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ ʚ 

2015 ʛʦʜʫ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʦʩʪ 

ʩʦʣʝʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ ʧʨʠʚʝʣʠ ʢ ʩʥʠʞʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ. ʆʜʥʘʢʦ, ʫʩʠʣʝʥʠʝ ʚʝʪʨʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʦʧʨʝʜʝʣʷʣʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʤʦʨʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʨʘʞʝʥʥʫʶ ʛʦʤʦʦʢʩʠʛʝʥʠʶ, ʯʪʦ 

ʧʨʝʜʦʪʚʨʘʪʠʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʣʠʪʝʣʴʥʳʭ ʛʠʧʦʢʩʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʧʨʠʜʦʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ. 

ɺʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʦʪʤʝʯʝʥʦ ʠʩʪʦʱʝʥʠʝ ʟʘʧʘʩʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ ʘʟʦʪʘ ʠ 

ʢʨʝʤʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ. ʅʘ ʘʢʚʘʪʦʨʠʠ ʤʦʨʷ ʦʪʤʝʯʘʣʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʭʣʦʨʦʬʠʣʣʘ ʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 
 

ɸʟʦʚʩʢʦʝ ʤʦʨʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʣʢʦʚʦʜʥʳʡ ʚʦʜʦʝʤ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ 

ʧʨʠʪʦʢʦʤ ʧʨʝʩʥʳʭ ʚʦʜ ʠ ʦʪʜʘʣʝʥʥʦʡ ʩʚʷʟʴʶ ʩ ʄʠʨʦʚʳʤ ʦʢʝʘʥʦʤ. ʇʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ 

ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʝʛʦ ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʘ ʨʘʡʦʥʘ ï ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝ, ʩʯʠʪʘʶʱʝʝʩʷ, 

ʧʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʨʠʜʘʪʦʯʥʳʤ ʚʦʜʦʝʤʦʤ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʠ ʊʘʛʘʥʨʦʛʩʢʠʡ 

ʟʘʣʠʚ, ʷʚʣʷʶʱʠʡʩʷ ʵʩʪʫʘʨʠʝʤ ʨʝʢʠ ɼʦʥ (ɿʝʥʢʝʚʠʯ, 1963; ʉʪʫʜʝʥʠʢʠʥʘ ʠ ʜʨ.,1999). ɺ ʨʘʙʦʪʘʭ 

ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʣʦʛʠʠ çɸʟʅʀʀʈʍè ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʣʝʥʦʩʪʴ ɸʟʦʚʩʢʦʛʦ 

ʤʦʨʷ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ, ʠ ʢ 2015 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 13ă ʧʦ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦ ʩʦʣʝʥʦʩʪʠ ʧʝʨʠʦʜʦʤ (2001-2009 ʛʦʜʘ), 

ʥʘʙʣʶʜʘʣʠ ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʣʝʥʦʩʪʠ ʠ 

ʩʥʠʞʝʥʠʝ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ ʧʨʠʚʝʣʠ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʠ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚ 2015 ʛʦʜʫ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʙʳʣ 

ʥʝʜʦʥʘʩʳʱʝʥ ʢʠʩʣʦʨʦʜʦʤ. ʆʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ ʘʢʪʠʚʥʳʤ ʚʝʪʨʦʚʳʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʚʦʜʥʦʡ 

ʪʦʣʱʠ ʠ ʚʦʣʥʝʥʠʝʤ ʤʦʨʷ ʜʦ 2-3 ʙʘʣʣʦʚ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʣʠʪʝʣʴʥʳʭ 

ʛʠʧʦʢʩʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʧʨʠʜʦʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʤʦʨʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ 

ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʦ. 
ɺʝʣʠʯʠʥʘ ʨʅ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ɸʟʦʚʩʢʦʛʦ 

ʤʦʨʷ. ʋʚʝʣʠʯʝʥʠʝ ʨʅ ʚʳʰʝ 8.5, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʣʠ ʯʨʝʟʤʝʨʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʮʚʝʪʝʥʠʝ 

ʚʦʜʦʨʦʩʣʝʡ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʣʝʪʦʤ ʚ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ. 

ʉʨʝʜʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʦʨʷ, 

ʚʘʞʥʦʝ ʤʝʩʪʦ ʧʨʠʥʘʜʣʝʞʠʪ ʙʠʦʛʝʥʥʳʤ ʵʣʝʤʝʥʪʘʤ ï ʤʠʥʝʨʘʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ ʘʟʦʪʘ, 

ʬʦʩʬʦʨʘ ʠ ʢʨʝʤʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʦʨʷ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʘʟʦʪʘ ʚ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝ ʩʦʩʪʘʚʣʷʣʦ 54 ʤʛ/ʤ3, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ 

ʟʥʘʯʝʥʠʷʤ (2007-2014 ʛʦʜʘ), ʘ ʚ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ ï 46 ʤʛ/ʤ3, ʯʪʦ ʦʢʘʟʘʣʦʩʴ ʥʠʞʝ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʫʨʦʚʥʷ ʥʘ 18% (p<0.05). ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʚ 

ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ ʦʙʫʩʣʦʚʣʝʥ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʩʥʠʞʝʥʠʝʤ ʩʪʦʢʘ ʨ. ɼʦʥ ʚ 2015 ʛʦʜʫ (13 

ʢʤ3). ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʫʨʦʚʝʥʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ 

ʟʥʘʯʝʥʠʡ, ʢʘʢ ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ, ʪʘʢ ʠ ʚ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ ʥʘ 36% (p<0.05) ʠ 32% (ʨ<0.05), 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʥʥʳʡ ʬʘʢʪ ʩʚʷʟʘʥ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚ 2015 ʛʦʜʫ ʛʠʧʦʢʩʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʨʠʜʦʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚʳʭʦʜʘ ʙʠʦʛʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʚʦʜʥʫʶ ʪʦʣʱʫ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ʙʳʣʦ 

ʩʥʠʞʝʥʦ ʚ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝ ʠ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʤʦʨʝ ʫʨʦʚʝʥʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤʫ ʟʥʘʯʝʥʠʶ, 

ʪʦ ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʥʠʞʝʥʠʝʤ ʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʢʦʤʧʦʥʝʥʪʳ. ɺ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ, ʥʘʦʙʦʨʦʪ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʘʟʦʪʘ ʙʳʣʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ ʘʟʦʪʘ. 
ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʩʬʦʨʘ ʚ 2015 ʛʦʜʫ ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʙʳʣʦ ʥʠʞʝ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʚ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝ ʠ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ ʥʘ 18% (p<0.05) ʠ 27% (p<0.05), 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 2015 ʛʦʜʫ ʧʦ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʥʘʙʣʶʜʘʣʠ 

ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ 

ʘʩʧʝʢʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʥʠʞʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʩʬʘʪʦʚ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʜʣʠʪʝʣʴʥʳʭ 

ʛʠʧʦʢʩʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʜʦʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ, ʠ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʫʨʦʚʥʷ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 
ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʫʨʦʚʝʥʴ ʢʨʝʤʥʝʢʠʩʣʦʪʳ ʚ 2015 ʛʦʜʫ ʚ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝ ʠ ʊʘʛʘʥʨʦʛʩʢʦʤ 

ʟʘʣʠʚʝ ʙʳʣ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʥʘ 31% (p<0.05) ʠ 50% (p<0.01), ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʩʥʠʞʝʥʠʝʤ ʦʙʲʝʤʘ ʨʝʯʥʦʛʦ ʩʪʦʢʘ. ʇʨʦʮʝʩʩ ʧʦʪʨʝʙʣʝʥʠʷ ʢʨʝʤʥʠʝʚʦʡ ʢʠʩʣʦʪʳ ʚ ʩʝʟʦʥʳ 

ʤʘʩʩʦʚʦʡ ʚʝʛʝʪʘʮʠʠ ʜʠʘʪʦʤʦʚʳʭ (ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ) ʧʝʨʝʢʨʳʚʘʣ ʧʨʦʮʝʩʩ ʝʝ ʨʝʛʝʥʝʨʘʮʠʠ, ʯʪʦ, 

ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʨʠʚʝʣʦ ʢ ʠʩʪʦʱʝʥʠʶ ʟʘʧʘʩʘ ʢʨʝʤʥʠʷ, ʢʘʢ ʚ ʤʦʨʝ (150 ʠ 540 ʤʛ/ʤ3), ʪʘʢ ʠ ʚ 

ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ (300 ʠ 450 ʤʛ/ʤ3). 
ʆʮʝʥʢʘ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʢʠʩʣʦʨʦʜʥʳʤ ʤʝʪʦʜʦʤ 

ʧʦʟʚʦʣʠʣʘ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʥʪʝʟʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʬʠʪʦʧʣʘʥʢʪʦʥʦʤ ʚ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝ ʚ 2015 ʛʦʜʫ ʙʳʣʘ ʥʠʞʝ ʥʘ 50% (p<0.05) ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʝʨʠʦʜʘ 2007-2014 ʛʦʜʦʚ. ɼʘʥʥʳʡ ʬʘʢʪ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩʦ ʩʥʠʞʝʥʠʝʤ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʫʨʦʚʥʝʤ ʭʣʦʨʦʬʠʣʣʘ ʘ ʚ 2015 ʛʦʜʫ ʦʪʥʦʩʠʪʝʣʴʥʦ 2007-2014 ʛʦʜʦʚ. ɺ 

ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ ʫʨʦʚʝʥʴ ʧʝʨʚʠʯʥʦʛʦ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ 

ʭʣʦʨʦʬʠʣʣʘ ʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʟʥʘʯʝʥʠʷʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʩʪ ʩʦʣʝʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ 

ʧʨʠʚʦʜʠʣʠ ʢ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ. ɺʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʘ ʩʪʦʢʘ ʨ. 

ɼʦʥ ʦʪʤʝʯʝʥʦ ʠʩʪʦʱʝʥʠʝ ʟʘʧʘʩʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ ʘʟʦʪʘ ʠ ʢʨʝʤʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ 

ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ. ʅʘ ʘʢʚʘʪʦʨʠʠ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʷ ʦʪʤʝʯʘʣʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʭʣʦʨʦʬʠʣʣʘ ʘ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʦʪʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʙʝʨʝʞʠʡ ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʦ ʤʥʦʛʦʣʝʪʥʠʤ ʨʷʜʘʤ 

ʜʘʥʥʳʭ ʢʦʩʤʠʯʝʩʢʦʡ ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʦʡ ʩʲʸʤʢʠ 

 

ʈʝʟʶʤʝ. ʅʘ ʦʩʥʦʚʝ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʩʥʠʤʢʦʚ ʪʝʨʨʠʪʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʚʝʢʪʦʨʠʟʘʮʠʝʡ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʥʠʤʢʘ ʧʦʣʫʯʝʥʳ ʛʨʘʥʠʮʳ ʚʦʜʘ-ʩʫʰʘ. ʉʦʟʜʘʥʥʳʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʚʝʢʪʦʨʥʳʡ ʩʣʦʡ ʧʦʢʘʟʘʣ ʭʦʨʦʰʫʶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʩ ʙʘʟʦʚʳʤʠ ʩʣʦʷʤʠ ʠ ʧʦʣʝʚʳʤʠ ʜʘʥʥʳʤʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʂʦʥʪʫʨʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʵʢʦʪʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ (ʵʢʦʪʦʥ çʚʦʜʘ-ʩʫʰʘè) ʢʨʫʧʥʳʭ ʨʘʚʥʠʥʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʪʨʝʙʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (Landsat ï 15-60 

ʤ/ʧʠʢʩʝʣʴ). ɼʣʷ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʥʘʤʠʢʠ ʙʝʨʝʛʦʚʳʭ ʵʢʦʪʦʥʦʚ ʧʨʦʜʫʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʡ ʢʦʩʤʦʩʲʸʤʢʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʩʥʠʤʢʠ ʚ ʨʝʞʠʤʝ 

çʧʦʯʪʠ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠè (MODIS Aqua/Terra) ʧʨʠ ʨʘʟʨʝʰʝʥʠʠ ʜʦ 250-1000 ʤ/ʧʠʢʩʝʣʴ. 

ɼʠʥʘʤʠʢʘ ʣʘʥʜʰʘʬʪʦʚ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ ʪʘʢʠʭ ʩʥʠʤʢʘʭ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʥʳ ʚʣʠʷʥʠʷ ʛʠʜʨʦʩʦʦʨʫʞʝʥʠʷ ʥʘ ʞʠʚʦʪʥʳʡ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ 

ʧʦʙʝʨʝʞʠʡ ʠ ʟʘʪʦʧʣʝʥʥʳʭ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʦʩʥʦʚʥʦʡ ʘʢʚʘʪʦʨʠʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ï ʘʢʪʫʘʣʴʥʳʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʘʙʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚʦʧʨʦʩ ʧʨʦʙʣʝʤʳ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɿʘʪʦʧʣʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

(ʦʩʦʙʝʥʥʦ ʜʣʷ ʨʘʚʥʠʥʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ), ʧʨʠʚʦʜʷʱʝʝ ʢ ʠʟʲʷʪʠʶ ʠʟ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘʠʙʦʣʝʝ ʧʣʦʜʦʨʦʜʥʦʡ ʯʘʩʪʠ ʩʫʰʠ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʘʩʧʝʢʪ 

ʧʨʦʙʣʝʤʳ), ʚʳʪʝʩʥʝʥʠʶ ʩʫʭʦʧʫʪʥʳʭ ʞʠʚʦʪʥʳʭ ʠʟ ʧʨʝʞʥʠʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʠ ʧʝʨʝʩʪʨʦʡʢʝ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ï ʵʪʦ ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ ʚʦʟʥʠʢʘʶʱʠʭ ʧʝʨʝʩʪʨʦʝʢ ʚ ʵʢʦʩʠʩʪʝʤʝ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ (ɸʚʘʢʷʥ ʠ ʜʨ., 1987). 

ɺ ʟʦʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʥʘʟʝʤʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ʬʦʨʤʠʨʫʶʪʩʷ 

ʧʦʛʨʘʥʠʯʥʳʝ, ʵʢʦʪʦʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ 

ʜʠʥʘʤʠʯʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ɼʣʷ ʵʢʦʪʦʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʭʘʨʘʢʪʝʨʥʘ ʧʦʚʳʰʝʥʥʘʷ 

ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʵʢʦʪʦʥʳ ʠʛʨʘʶʪ ʨʦʣʴ ʙʫʬʝʨʘ, ʠʭ ʤʝʤʙʨʘʥʥʘʷ ʬʫʥʢʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚʦʤ ʠ ʵʥʝʨʛʠʝʡ ʤʝʞʜʫ ʛʨʘʥʠʯʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ 

ʚʦʜʳ ʠ ʩʫʰʠ, ʬʠʣʴʪʨʘʮʠʶ ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʵʢʦʪʦʥʳ ʦʢʘʟʳʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʦʪʟʳʚʯʠʚʳʤʠ ʥʘ ʣʶʙʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʩʣʦʞʠʚʰʫʶʩʷ ʵʢʦʩʠʩʪʝʤʫ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʥʘʠʙʦʣʝʝ 

çʨʘʥʠʤʳʤʠè ʪʝʨʨʠʪʦʨʠʷʤʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʊʠʧʦʣʦʛʠʟʘʮʠʷ ʫʯʘʩʪʢʦʚ ʚʩʝʡ ʤʦʟʘʠʢʠ ʪʝʨʨʠʪʦʨʠʡ 

ʧʦʙʝʨʝʞʴʷ ʧʦʟʚʦʣʷʝʪ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʪʦʯʝʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʬʠʟʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʦʜʥʦʪʠʧʥʳʝ ʫʯʘʩʪʢʠ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦ ʚʳʙʦʨʫ ʤʝʩʪ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʠʟʤʝʨʝʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɻʀʉ) 

ʵʢʦʪʦʥʘ çʚʦʜʘ-ʩʫʰʘè, ʥʘʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʙʘʟʳ ʜʘʥʥʳʭ (ɹɼ), ʦʧʠʨʘʶʪʩʷ ʥʘ ʜʘʥʥʳʝ 

ʩʧʫʪʥʠʢʦʚʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ï ɼɼɿ (ʢʦʩʤʦʩʥʠʤʢʠ), ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʠ ʢʦʥʪʘʢʪʥʳʝ ʤʝʪʦʜʳ: ʤʘʪʝʨʠʘʣʳ ʧʦʣʝʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʣʶʯʝʚʳʭ 

ʫʯʘʩʪʢʘʭ, ʧʨʠʯʸʤ ʧʦʩʣʝʜʥʠʝ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ. ʄʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʜʣʷ 

ʵʢʦʪʦʥʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʧʦʙʝʨʝʞʠʡ: 1) ʢʦʩʤʦʩʥʠʤʢʠ (ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʝ ʜʘʪʳ) ʠ ʟʘ ʨʷʜ ʣʝʪ; 2) 

ʫʨʦʚʥʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; 3) ʜʘʥʥʳʝ ʪʦʧʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ: ʫʨʝʟ ʚʦʜʳ, ʨʝʣʴʝʬ, 

ʬʠʪʦʮʝʥʦʟʳ ʧʦ ʧʨʦʬʠʣʶ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʦʡ (ʂʫʪʫʟʦʚ ʠ ʜʨ., 2013). 

ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʤʥʦʛʦʣʝʪʥʠʝ ʫʨʦʚʥʠ ʜʣʷ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ: ʤʘʨʪ 1955 ʛʦʜʘ ï 

97.30 ʤ ʠ ʤʘʡ 1966 ʛʦʜʘ ï 102.22 ʤ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦ ʙʘʣʪʠʡʩʢʦʡ ʩʠʩʪʝʤʝ 

ɹʉ). ʕʢʩʪʨʝʤʘʣʴʥʳʡ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʎʠʤʣʷʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ 36.01 ʤ ʦʪʤʝʯʘʣʩʷ ʚ ʤʘʝ 

1994 ʛʦʜʘ, ʘ ʩʥʠʞʝʥʠʝ ï ʚ ʬʝʚʨʘʣʝ-ʤʘʨʪʝ 2015 ʛʦʜʘ (31.65 ʤ). ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʨʘʬʠʢʘ ʠʟʤʝʥʝʥʠʷ 
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ʫʨʦʚʥʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʙʣʦʢʠ ʵʢʦʪʦʥʥʦʡ ʩʠʩʪʝʤʳ: ʬʣʫʢʪʫʘʮʠʦʥʥʳʡ, 

ʜʠʥʘʤʠʯʝʩʢʠʡ, ʜʠʩʪʘʥʪʥʳʡ ʠ ʤʘʨʛʠʥʘʣʴʥʳʡ. ʊʘʢ, ʢ ʬʣʫʢʪʫʘʮʠʦʥʥʦʤʫ ʙʣʦʢʫ ʟʜʝʩʴ ʙʳʣ ʦʪʥʝʩʸʥ 

ʫʯʘʩʪʦʢ ʩʫʰʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʡʩʷ ʤʝʞʜʫ ʚʳʩʦʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ 32.6 ʠ 34.2 ʤ, ʜʠʩʪʘʥʪʥʳʡ ï 36 

ʤ, ʤʘʨʛʠʥʘʣʴʥʳʡ ï 39 ʤ (ɹʘʣʶʢ ʠ ʜʨ., 2007). 

ʅʘ ʚʳʙʨʘʥʥʳʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ, ʜʣʷ ʈʳʙʠʥʩʢʦʛʦ ʠ ʎʠʤʣʷʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ, 

ʦʧʨʝʜʝʣʝʥʘ ʧʝʨʝʭʦʜʥʘʷ ʟʦʥʘ ʵʢʦʪʦʥʥʦʡ ʩʠʩʪʝʤʳ çʚʦʜʘ-ʩʫʰʘè. ʇʦ ʜʘʥʥʳʤ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ 

ʩʥʠʤʢʦʚ ʪʝʨʨʠʪʦʨʠʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʚʝʢʪʦʨʠʟʘʮʠʝʡ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʥʠʤʢʘ, ʧʦʣʫʯʝʥʳ 

ʛʨʘʥʠʮʳ çʚʦʜʘ-ʩʫʰʘè. ʇʦʣʫʯʝʥʥʳʡ ʚʝʢʪʦʨʥʳʡ ʩʣʦʡ ʧʦʢʘʟʘʣ ʭʦʨʦʰʫʶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʩ 

ʙʘʟʦʚʳʤʠ ʩʣʦʷʤʠ ʠ ʧʦʣʝʚʳʤʠ ʜʘʥʥʳʤʠ, ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʦʡ (GLONASS / GPS). 

ɺʘʞʥʳʡ ʢʨʠʪʝʨʠʡ ʜʣʷ ʦʪʙʦʨʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʦʩʥʠʤʢʘ ï ʦʙʣʘʯʥʦʩʪʴ ʥʘʜ 

ʪʝʨʨʠʪʦʨʠʝʡ ʥʘ ʚʳʙʨʘʥʥʳʡ ʧʝʨʠʦʜ. ɼʣʷ ʩʪʝʧʥʦʡ ʟʦʥʳ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʦʙʣʘʯʥʦʩʪʴ ʨʝʜʢʦ 

ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʤʝʭʦʡ. ʅʘ ʩʥʠʤʢʘʭ ʥʠʟʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (MODIS) ʭʦʨʦʰʦ ʟʘʤʝʪʥʘ ʜʠʥʘʤʠʢʘ 

ʫʨʝʟʘ ʚʦʜ ʜʣʷ ʫʨʦʚʥʝʡ ʚʳʩʦʢʦʡ ʠ ʥʠʟʢʦʡ ʚʦʜʳ: ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ ʘʢʪʠʚʥʦʡ 

ʚʝʛʝʪʘʮʠʠ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʯʠʩʣʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ (Evrendilek et al., 2008). ɺ 

ʩʝʟʦʥ ʚʳʩʦʢʦʡ ʚʦʜʳ ʚ ʤʘʝ ʤʝʣʢʦʚʦʜʴʷ ʟʘʣʠʪʳ ʚʦʜʦʡ, ʧʦʟʜʥʝʝ ʦʥʠ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʦʙʩʳʭʘʶʪ. ʉʥʠʤʦʢ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʦʢʘʞʝʪ ʦʙʩʳʭʘʥʠʝ ʚ çʧʦʯʪʠ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠè (near 

real-time). ʇʨʝʠʤʫʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʥʠʤʢʦʚ MODIS ʚ ʯʘʩʪʦʪʝ ʠʭ ʧʦʚʪʦʨʥʦʩʪʠ ʠ ʚ ʠʭ 

ʜʦʩʪʫʧʥʦʩʪʠ. 
ʅʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (Landsat 4-8) ʦʧʨʝʜʝʣʝʥʳ 

ʛʨʘʥʠʮʳ ʙʣʦʢʦʚ ʵʢʦʪʦʥʥʦʡ ʩʠʩʪʝʤʳ çʚʦʜʘ-ʩʫʰʘè ʠ ʧʨʦʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ ʩʥʠʤʢʦʚ (MODIS) ʜʣʷ 

ʵʢʩʪʨʝʤʫʤʦʚ ʫʨʦʚʥʷ ʩʪʦʷʥʠʷ ʚʦʜ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʩʣʝʜʠʪʴ 

ʜʠʥʘʤʠʢʫ ʟʘʣʠʚʘʥʠʷ ʧʦʡʤʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʪʦ ʝʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʦʩʥʦʚʫ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʛʨʘʥʠʮ ʤʝʞʜʫ ʜʠʥʘʤʠʯʝʩʢʠʤ ʠ ʬʣʫʢʪʫʘʮʠʦʥʥʳʤ ʙʣʦʢʘʤʠ. 
ʇʨʠ ʧʝʨʚʠʯʥʦʡ ʦʮʝʥʢʝ ʩʪʨʫʢʪʫʨʳ ʵʢʦʪʦʥʘ ʧʦ ʜʘʥʥʳʤ ɼɿɿ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʘʸʪ ʘʥʘʣʠʟ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʥʠʤʢʘ ʚ ʩʧʝʢʪʨʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʳ (5 

ʢʘʥʘʣ ʜʣʷ Landsat) ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʣʦʢʦʚ 

ʵʢʦʪʦʥʘ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʥʳʡ ʨʝʞʠʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʞʜʦʛʦ ʠʟ ʙʣʦʢʦʚ ʵʢʦʪʦʥʘ ʯʘʩʪʦʪʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʟʘʣʠʚʘʥʠʷ ʧʦʙʝʨʝʞʴʷ, ʦʪʤʝʯʝʥʦ ʚʣʠʷʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʫʨʦʚʥʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ 

ʨʝʣʴʝʬ ʧʨʦʬʠʣʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʷʩʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʫʨʦʚʝʥʴ ʩʪʦʷʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

(ʂʫʪʫʟʦʚ ʠ ʜʨ., 2013). 
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ʉʝʟʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʶʞʥʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʢʦʣʝʥ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

 

ʈʝʟʶʤʝ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʛʠʜʨʦʣʦʛʦ-ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʶʞʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʢʦʣʝʥ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʧʝʨʠʦʜ ʩ ʦʢʪʷʙʨʷ 2012 ʛʦʜʘ ʧʦ ʦʢʪʷʙʨʴ 

2013 ʛʦʜʘ. ʆʧʨʝʜʝʣʝʥʳ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʣʝʥʦʩʪʴ ʠ ʨʅ ʚʦʜʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ 

ʢʠʩʣʦʨʦʜʘ ʠ ɹʇʂ5, ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʪʨʝʭ ʩʪʘʥʮʠʡ ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ, ʥʠʪʨʠʪʦʚ, ʥʠʪʨʘʪʦʚ, 

ʬʦʩʬʘʪʦʚ ʠ ʥʘʩʳʱʝʥʠʝ ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ. ɺʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʛʦʜʘ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

 

ʈʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʚʦʜʦʝʤ ʚʳʩʰʝʡ ʢʘʪʝʛʦʨʠʠ ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, 

ʦʩʦʙʝʥʥʦ ʝʛʦ ʶʞʥʘʷ ʯʘʩʪʴ, ʠʩʧʳʪʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʦʪ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʝʛʦ 

ʙʝʨʝʛʘʭ, ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʄʫʨʤʘʥʩʢʦʛʦ ʋɻʄʉ (ɼʦʢʣʘʜé, 2014) 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʠʙʨʝʞʥʦʡ ʚʦʜʳ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʨʠ 

ʩʪʘʥʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʟʘʧʘʜʥʦʤ ʙʝʨʝʛʫ ʝʛʦ ʶʞʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʢʦʣʝʥ. ʉʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜ ʩʪʘʥʮʠʡ ʶʞʥʦʛʦ ʢʦʣʝʥʘ (ʩʪ. 1 ʠ 2) ʦʢʘʟʳʚʘʶʪ ʩʪʦʢʠ ʨʝʢ ʂʦʣʘ ʠ ʊʫʣʦʤʘ, 

ʩʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʄʫʨʤʘʥʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʧʦʨʪʘ ʠ ʬʣʦʪʘ. ʉʪʘʥʮʠʷ 3 ʚ 

ʩʨʝʜʥʝʤ ʢʦʣʝʥʝ ʟʘʣʠʚʘ ʫʜʘʣʝʥʘ ʦʪ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʥʦ ʥʝʧʦʜʘʣʝʢʫ ʦʪ ʪʦʯʢʠ ʦʪʙʦʨʘ 

ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʩ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. ɻʠʜʨʦʣʦʛʦ-ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ 

ʚ ʧʝʨʠʦʜ ʩ ʦʢʪʷʙʨʷ 2012 ʧʦ ʦʢʪʷʙʨʴ 2013 ʛʦʜʦʚ. ʆʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʜʣʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʣʠ ʚ ʝʤʢʦʩʪʠ ʦʙʲʝʤʦʤ 1 ʣ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ 

ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ ï ʚ ʢʠʩʣʦʨʦʜʥʳʝ ʩʢʣʷʥʢʠ ʦʙʲʝʤʦʤ 125 ʤʣ, ʚʦ ʚʨʝʤʷ ʦʪʣʠʚʘ ʫ ʫʨʝʟʘ ʚʦʜʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʣʝʥʦʩʪʠ ʠ ʨʅ ʚʦʜʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʠ ɹʇʂ5, ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʜʘʭ ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ, ʥʠʪʨʠʪʦʚ, ʥʠʪʨʘʪʦʚ, 

ʬʦʩʬʘʪʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪ ʥʘʩʳʱʝʥʠʷ ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ. ɺʩʝ ʘʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ (ʈɼ 52.10.243-92, ʈɼ 52.24.420-2006). 

ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʩʪʘʥʮʠʷʭ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ (ï2õ+0.5Áʉ), ʤʘʢʩʠʤʘʣʴʥʳʝ ï ʚ ʣʝʪʥʠʡ (+10õ+16.5Áʉ). ɺ ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʩʝʟʦʥʳ 2013 

ʛʦʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʩʪʘʥʮʠʡ ʙʳʣʘ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʥʘ 5-7Áʉ (ʄʘʪʠʰʦʚ, 

1997). ʅʘʠʤʝʥʴʰʘʷ ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʩʪʘʥʮʠʠ 1 ʚ ʢʫʪʝ ʟʘʣʠʚʘ (2Ñ1õ16Ñ2ă), 

ʨʘʡʦʥ ʩʪʘʥʮʠʠ 2 ʶʞʥʦʛʦ ʢʦʣʝʥʘ ʟʘʣʠʚʘ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʩʦʣʦʥʦʚʘʪʳʭ ʚʦʜ (15Ñ1õ29Ñ2ă), ʘ 

ʨʘʡʦʥ ʩʪʘʥʮʠʠ 3 ï ʢ ʟʦʥʝ ʨʘʩʧʨʝʩʥʝʥʥʳʭ ʤʦʨʩʢʠʭ ʚʦʜ (17Ñ1õ34ă). ɿʥʘʯʝʥʠʷ pH ʚʦʜʳ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʥʮʠʡ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʧʨʠʨʦʜʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʨʅ 6.5õ8,5 (ʇʨʠʢʘʟ ʌɸʈé, 

2010) ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ. 
ɻʦʜʦʚʘʷ ʜʠʥʘʤʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ 

ʩʭʦʜʥʦʡ ʥʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʥʘ ʩʪ. 1 ï 13.98Ñ0.9 

ʤʛ/ʣ; ʥʘ ʩʪ. 2 ï 14.18Ñ0.70 ʤʛ/ʣ; ʥʘ ʩʪ. 3 ï 16.08Ñ1.40 ʤʛ/ʣ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʠʥʠʤʫʤʳ ʙʳʣʠ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʦʩʝʥʠ (ʥʘ ʩʪ. 1 ï 7.12Ñ0.60 ʤʛ/ʣ; ʥʘ ʩʪ. 2 ï 7.12Ñ1.10; ʥʘ ʩʪ. 3 ï 7.02Ñ0.70 ʤʛ/ʣ). 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʘʭ ʩʪʘʥʮʠʡ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤ (ʇʨʠʢʘʟ ʌɸʈé, 2010), ʥʘʩʳʱʝʥʠʝ ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ ʙʳʣʦ ʚ ʩʨʝʜʥʝʤ 

ʚʳʰʝ 60% (ʩʪ. 1 ï 65%; ʩʪ. 2 ï 72%; ʩʪ. 3 ï 93%), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʭʦʨʦʰʫʶ ʘʵʨʘʮʠʶ 

ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʟʘʣʠʚʘ. ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ɹʇʂ5 ʚ ʚʦʜʘʭ ʩʪʘʥʮʠʡ ʥʘʭʦʜʠʣʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 

1.1Ñ0.2 ʤʛ/ʣ ʜʦ 6.9Ñ0.1 ʤʛ/ʣ. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ɹʇʂ5 ʚ ʚʦʜʘʭ ʩʪʘʥʮʠʠ 3 ʥʝ 

ʧʨʝʚʳʰʘʣʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʩʠʣ ʇɼʂ ʚ ʧʝʨʠʦʜ 

ʨʘʥʥʝʡ ʚʝʩʥʳ ï ʥʘʯʘʣʘ ʣʝʪʘ ʚ 1.1-1.2 ʨʘʟʘ ʥʘ ʩʪʘʥʮʠʠ 2 ʠ ʚ 2-3.5 ʨʘʟʘ ʥʘ ʩʪʘʥʮʠʠ 1. 
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ɿʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ ʢʦʣʝʙʘʣʠʩʴ ʚ ʠʥʪʝʨʚʘʣʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ 

ʚʝʣʠʯʠʥ ʦʪ 317.54Ñ22.8 ʤʢʛ/ʣ ʥʘ ʩʪʘʥʮʠʠ 1 ʜʦ 24.70Ñ2.3 ʤʢʛ/ʣ ʥʘ ʩʪʘʥʮʠʠ 3. ɺ ʩʝʟʦʥʥʦʡ 

ʜʠʥʘʤʠʢʝ ʩʦʜʝʨʞʘʥʠʷ ʘʤʤʦʥʠʡ-ʠʦʥʘ ʚ ʚʦʜʝ ʩʪʘʥʮʠʡ ʦʪʤʝʯʝʥ ʨʦʩʪ ʟʥʘʯʝʥʠʡ ʚ ʚʝʩʝʥʥʠʡ ʠ 

ʣʝʪʥʠʡ ʧʝʨʠʦʜʳ, ʠ ʫʤʝʥʴʰʝʥʠʝ ʨʘʥʥʝʡ ʚʝʩʥʦʡ ʠ ʟʠʤʦʡ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʩʝʟʦʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʬʠʪʦʮʝʥʘ ʟʘʣʠʚʘ (ʄʘʪʠʰʦʚ, 1997; ɺʠʪʯʝʥʢʦ, 2005; ʆʣʝʡʥʠʢ, 2011). ɺʳʩʦʢʦʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʪʘʥʮʠʝʡ 3, ʩʦʜʝʨʞʘʥʠʝ ʘʤʤʦʥʠʡ-ʠʦʥʦʚ ʚ ʚʦʜʘʭ ʩʪʘʥʮʠʡ 1 ʠ 2 ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʘʢʚʘʪʦʨʠʠ ʶʞʥʦʛʦ ʢʦʣʝʥʘ ʟʘʣʠʚʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʥʠʪʨʠʪʦʚ ʦʪʤʝʯʝʥʘ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘ ʩʪʘʥʮʠʷʭ ʚ ʶʞʥʦʤ ʢʦʣʝʥʝ (4.70Ñ0.21 ʤʢʛ/ʣ ʥʘ 

ʩʪʘʥʮʠʠ 1 ʠ 5.23Ñ0.29 ʤʢʛ/ʣ ʥʘ ʩʪʘʥʮʠʠ 2, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʟʘʛʨʷʟʥʝʥʠʠ ʘʢʚʘʪʦʨʠʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ. ʅʘʠʙʦʣʴʰʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ ʥʠʪʨʘʪʦʚ ʠ 

ʬʦʩʬʘʪʦʚ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʩʪʘʥʮʠʠ 1 (61.53Ñ2.07 ʠ 65.21Ñ1.32 ʤʢʛ/ʣ), ʘ ʥʘʠʤʝʥʴʰʠʝ ï ʥʘ 

ʩʪʘʥʮʠʠ 3 (25.97Ñ1.63 ʠ 12.12Ñ0.95 ʤʢʛ/ʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʬʦʩʬʘʪʦʚ ʠ 

ʥʠʪʨʘʪʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʚʦʜʘʭ ʩʪʘʥʮʠʠ 1, ʘ ʥʘʠʤʝʥʴʰʠʝ ï ʚ ʚʦʜʘʭ ʙʦʣʝʝ ʤʦʨʠʩʪʦʡ ʩʪʘʥʮʠʠ 

3. ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʘʪʦʚ ʚ ʚʦʜʘʭ ʚʩʝʭ ʩʪʘʥʮʠʡ ʥʝ ʧʨʝʪʝʨʧʝʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʢʦʣʝʙʘʥʠʡ, ʪʘʢ ʢʘʢ ʦʥʦ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝʤ ʩ ʨʝʯʥʳʤ ʩʪʦʢʦʤ (ʄʘʪʠʰʦʚ, 1997). ɼʣʷ 

ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʥʠʪʨʘʪʦʚ ʜʣʷ ʩʪʘʥʮʠʡ 1 ʠ 2 ʧʦʢʘʟʘʪʝʣʴʥʳ ʤʘʢʩʠʤʫʤʳ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ɿʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʬʦʩʬʘʪʦʚ ʠ ʥʠʪʨʘʪʦʚ ʠ ʠʭ ʛʦʜʦʚʘʷ ʜʠʥʘʤʠʢʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʘʥʝʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʣʷ ʜʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ (ʄʘʪʠʰʦʚ, 1997; ʆʚʯʠʥʥʠʢʦʚʘ ʠ ʜʨ., 2012). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʛʠʜʨʦʣʦʛʦ-ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜ 

ʩʪʘʥʮʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʨʘʡʦʥʳ. ɺʦʜʳ ʥʘʠʙʦʣʝʝ ʦʧʨʝʩʥʝʥʥʦʡ ʩʪʘʥʮʠʠ 1 ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʠʦʛʝʥʥʳʭ ʠ ʣʝʛʢʦʦʢʠʩʣʷʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʘ ʤʦʨʠʩʪʦʡ ʩʪʘʥʮʠʠ 3 ï 

ʩʘʤʳʤʠ ʥʠʟʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʥʘʩʳʱʝʥʠʝʤ 

ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʮʠʷʤʠ 1 ʠ 2 ʛʦʜʦʚʦʡ ʭʦʜ ʢʦʥʮʝʥʪʨʘʮʠʡ ʫʯʝʪʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʪʘʥʮʠʠ 3 ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʧʨʠʨʦʜʥʦʤʫ ʫʨʦʚʥʶ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʶʞʥʦʛʦ ʢʦʣʝʥʘ (ʩʪʘʥʮʠʠ 1 ʠ 2) 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɓ-ʤʝʟʦʩʘʧʨʦʙʥʦʡ (ʚʦʜʳ ʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʝ), ʘ ʩʨʝʜʥʝʛʦ ʢʦʣʝʥʘ (ʩʪʘʥʮʠʷ 3) 

ï ʦʣʠʛʦʩʘʧʨʦʙʥʦʡ ʩʪʫʧʝʥʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ (ʚʦʜʳ ʯʠʩʪʳʝ). 
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ʌɻɹʅʋ çʂʘʩʧʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè, ʛ. ɸʩʪʨʘʭʘʥʴ 

e-mail: elista.laboratoria@mail.ru 

 

ɻʠʜʨʦʣʦʛʦ-ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʟ. ʎʘʛʘʥ-ʅʫʨ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʣʤʳʢʠʷ 

 

ʈʝʟʶʤʝ. ɺ ʩʪʘʪʴʝ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʦʟ. 

ʎʘʛʘʥ-ʅʫʨ ʚ ʤʥʦʛʦʚʦʜʥʳʝ ʠ ʤʘʣʦʚʦʜʥʳʝ ʧʝʨʠʦʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʩʣʦʚʳʡ ʚʦʜʦʝʤ ʫʪʨʘʪʠʣ ʩʚʦʝ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 
 

ʎʘʛʘʥ-ʅʫʨ ʚ ʧʝʨʝʚʦʜʝ ʩ ʢʘʣʤʳʮʢʦʛʦ ʦʟʥʘʯʘʝʪ çɹʝʣʦʝ ʦʟʝʨʦè. ʆʥʦ ʚʭʦʜʠʪ ʚ ʩʠʩʪʝʤʫ ʦʟʸʨ 

ʉʘʨʧʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʶʞʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʚʦʜʦʸʤʦʤ ʵʪʦʡ 

ʛʨʫʧʧʳ. ɽʛʦ ʣʦʞʝ ʚʳʪʷʥʫʪʦ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʧʦʯʪʠ ʥʘ 42-46 ʢʤ ʧʨʠ ʰʠʨʠʥʝ ʦʪ 

0.9 ʜʦ 1.5 ʢʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʜʥʦʩʪʠ ʛʦʜʘ. ɼʦ 40-50-ʭ ʛʦʜʦʚ XX ʚʝʢʘ ʉʘʨʧʠʥʩʢʠʝ ʦʟʸʨʘ 

ʷʚʣʷʣʠʩʴ ʢʦʥʝʯʥʳʤ ʧʨʠʸʤʥʠʢʦʤ ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ ʥʝʙʦʣʴʰʠʭ ʨʝʢ, ʩʪʝʢʘʶʱʠʭ ʩ ʚʦʩʪʦʯʥʦʛʦ 

ʩʢʣʦʥʘ ɽʨʛʝʥʝʡ, ʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʵʪʦʪ ʩʪʦʢ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʢʨʘʪʠʣʩʷ, ʪ.ʢ. ʚʩʝ ʨʝʢʠ 

ʟʘʨʝʛʫʣʠʨʦʚʘʥʳ ʧʣʦʪʠʥʘʤʠ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ, ʠ ʫʭʫʜʰʝʥʠʶ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʦʩʪʘʣʴʥʳʭ ʚʦʜʦʝʤʦʚ. ʅʝ ʠʤʝʷ ʧʦʩʪʦʷʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʦʟ. ʎʘʛʘʥ-ʅʫʨ ʙʳʣʦ ʧʦʜʚʝʨʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʧʣʦʱʘʜʠ, ʛʣʫʙʠʥ 

ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʇʦʩʣʝʜʥʝʝ, ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦʝ, ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 1974-

1975 ʛʦʜʘʭ, ʘ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ (1934, 1938) ʦʟʝʨʦ ʧʝʨʝʩʳʭʘʣʦ (ʇʦʟʥʷʢ, 1987). ʏʪʦʙʳ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʚʦʜʦʝʤʘ, ʚ ʩʝʨʝʜʠʥʝ 70-ʭ ʛʦʜʦʚ ʧʦʩʪʨʦʠʣʠ ʧʣʦʪʠʥʫ, ʩʥʘʙʞʸʥʥʫʶ 

ʜʦʥʥʳʤ ʚʦʜʦʩʧʫʩʢʦʤ, ʦʪʯʣʝʥʠʚʰʫʶ ʶʞʥʫʶ ʤʝʣʢʦʚʦʜʥʫʶ ʯʘʩʪʴ ʦʟʝʨʘ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ 

ʩʠʪʫʘʮʠʷ ʟʜʝʩʴ ʠʟʤʝʥʠʣʘʩʴ, ʚ ʦʟʝʨʦ ʥʘʯʘʣʘ ʧʦʩʪʫʧʘʪʴ ʚʦʣʞʩʢʘʷ ʚʦʜʘ ʧʦ ʠʨʨʠʛʘʮʠʦʥʥʳʤ 

ʢʘʥʘʣʘʤ ʉʘʨʧʠʥʩʢʦʡ ʆʆʉ: ʈ-1, ʈ-2, ɺʈ-1. ʋʚʝʣʠʯʠʣʦʩʴ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʦʟʝʨʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʣʫʯʰʠʣʦʩʴ ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʠ ʧʦʚʳʩʠʣʘʩʴ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʦʜʦʸʤʘ. ʉ 1990 ʛʦʜʘ ʥʘ ʦʟʝʨʝ ʨʝʛʫʣʷʨʥʦ ʚʝʣʩʷ ʧʨʦʤʳʩʝʣ ʟʘʢʠʜʥʳʤʠ ʥʝʚʦʜʘʤʠ 

ʠ ʩʪʘʚʥʳʤʠ ʩʝʪʷʤʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ ʦʙʲʝʤ ʚʳʣʦʚʘ ʨʳʙʳ ʩʦʩʪʘʚʣʷʣ 18.2-46.4 ʪ. 

ʇʨʦʤʳʩʝʣ ʙʘʟʠʨʦʚʘʣʩʷ ʥʘ ʚʳʣʦʚʝ 6 ʚʠʜʦʚ ʨʳʙ: ʩʘʟʘʥ, ʣʝʱ, ʢʘʨʘʩʴ ʩʝʨʝʙʨʷʥʳʡ, ʢʨʘʩʥʦʧʝʨʢʘ, 

ʦʢʫʥʴ ʠ ʛʫʩʪʝʨʘ. ɼʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ ʷʚʣʷʣʩʷ ʢʘʨʘʩʴ, ʩʦʩʪʘʚʣʷʷ 79-86% ʦʪ ʦʙʱʝʛʦ ʫʣʦʚʘ 

(ʇʝʪʨʫʰʢʠʝʚʘ, ɹʫʛʘʢʦʚ, 2014). 

ʇʣʦʱʘʜʴ ʦʟʝʨʘ ʠʟʤʝʥʷʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʜʥʦʩʪʠ ʛʦʜʘ. ɺ ʤʥʦʛʦʚʦʜʥʳʝ ʛʦʜʳ ʝʛʦ 

ʧʣʦʱʘʜʴ ʜʦʩʪʠʛʘʣʘ 4.5-4.8 ʪʳʩ. ʛʘ ʧʨʠ ʩʨʝʜʥʠʭ ʛʣʫʙʠʥʘʭ 3.5-4.0 ʤ. ɺ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ ʧʣʦʱʘʜʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʣʘʩʴ ʜʦ 2800 ʛʘ ʟʘ ʩʯʸʪ ʦʙʩʳʭʘʥʠʷ ʤʝʣʢʦʚʦʜʥʦʡ ʯʘʩʪʠ. ʇʨʠ ʵʪʦʤ ʛʣʫʙʠʥʳ 

ʩʥʠʞʘʣʠʩʴ ʜʦ 0.8-1.5 ʤ. ɺʦʜʦʝʤ ʥʝʙʣʘʛʦʧʦʣʫʯʝʥ ʧʦ ʚʦʜʦʩʥʘʙʞʝʥʠʶ ʠʟ-ʟʘ ʘʚʘʨʠʡʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʨʘʟʨʫʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʦʰʣʦ ʚ 2002 ʛʦʜʫ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʦʨʦʰʘʝʤʳʝ ʫʯʘʩʪʢʠ ʥʘ ʙʝʨʝʛʫ ʦʟʝʨʘ ʙʳʣʠ ʟʘʙʨʦʰʝʥʳ, 

ʠ ʚʦʜʦʝʤ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʧʦʪʝʨʷʣ ʩʚʦʶ ʟʥʘʯʠʤʦʩʪʴ. ʂʨʦʤʝ ʵʪʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʠʩʴ 

ʧʦʧʫʩʢʠ ʚʦʜʳ ʠʟ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʥʝ ʢʦʤʧʝʥʩʠʨʦʚʘʣʠ ʧʦʪʝʨʠ ʚʦʜʳ ʯʝʨʝʟ ʨʘʟʨʫʰʝʥʥʦʝ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʦʦʨʫʞʝʥʠʝ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʚʦʜʳ, ʨʘʥʝʝ ʧʦʩʪʫʧʘʚʰʘʷ ʚ ʦʟʝʨʦ, ʩʪʘʣʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʦʙʚʦʜʥʝʥʠʝ ʩʝʥʦʢʦʩʥʳʭ ʫʛʦʜʠʡ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚʦʜʳ 

ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʛʣʫʙʠʥ ʠ ʫʭʫʜʰʝʥʠʶ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʦʩʦʙʝʥʥʦ 

ʦʩʝʥʴʶ 2015 ʛʦʜʘ. ʕʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʩʦʩʪʦʷʥʠʠ ʧʨʦʤʳʩʣʦʚʦʡ ʠʭʪʠʦʬʘʫʥʳ. ʇʣʦʱʘʜʴ 

ʦʟʝʨʘ ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 415 ʛʘ. ʋʨʦʚʝʥʴ ʚʦʜʳ ʩʦʩʪʘʚʠʣ ʦʪ 5 ʜʦ 50 ʩʤ, ʪʦʣʱʠʥʘ ʠʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʦʪ 10 ʜʦ 70 ʩʤ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʦʟʝʨʘ. 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦʤ ʚʦʜʳ ʠʩʪʦʯʥʠʢʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʝʸ ʧʦʩʪʫʧʣʝʥʠʷ, ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʛʨʫʥʪʘʤʠ ʠ ʟʘʨʘʩʪʘʝʤʦʩʪʴʶ ʚʳʩʰʝʡ ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ, 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʚ ʦʩʥʦʚʥʦʤ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʝʤ. ɺʦʜʘ, ʧʦʩʪʫʧʘʶʱʘʷ ʚ ʦʟʝʨʦ, 

ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʘ (1.2-1.7 ʛ/ʣ). ɺ ʛʦʜʳ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʚ ʦʟʝʨʝ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ ʩʦʩʪʘʚʣʷʣʘ 2.6-3.9 ʛ/ʣ, ʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ï 5.0-

6.3 ʛ/ʣ. ʇʝʨʤʘʥʛʘʥʘʪʥʘʷ ʦʢʠʩʣʷʝʤʦʩʪʴ ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 
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ʚʝʩʥʦʡ ʥʝ ʧʨʝʚʳʰʘʣʘ 6.0 ʤʛʆ/ʣ. ʆʩʝʥʴʶ ʦʥʘ ʙʳʣʘ ʚʳʰʝ ʠ ʩʦʩʪʘʚʣʷʣʘ 8.8-12.0 ʤʛʆ/ʣ. 

ʄʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʣ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 15.1-23.0 ʤʛʆ/ʣ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ 10.2 ʤʛʆ/ʣ. ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʦʜʳ ʦʟ. ʎʘʛʘʥ-ʅʫʨ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤ, ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʞʠʟʥʝʦʙʠʪʘʥʠʷ 

ʛʠʜʨʦʙʠʦʥʪʦʚ (ʇʝʪʨʫʰʢʠʝʚʘ ʠ ʜʨ., 2005). ʇʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʚʦʜʘ ʦʟ. ʎʘʛʘʥ-ʅʫʨ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʱʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ 

ʦʢʠʩʣʷʝʤʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ 2015 ʛʦʜʫ, ʢʦʛʜʘ ʧʦʜʘʯʘ ʚʦʜʳ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʢʨʘʱʝʥʘ. ʆʙʲʝʤ 

ʧʦʩʪʫʧʘʶʱʝʡ ʚʦʜʳ ʥʝ ʢʦʤʧʝʥʩʠʨʦʚʘʣ ʧʦʪʝʨʠ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠ ʬʠʣʴʪʨʘʮʠʶ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ, 

ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ, ʧʨʦʠʩʭʦʜʠʪ ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʢʠʩʣʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʸʤʘ, 

ʦʩʦʙʝʥʥʦ ʚ ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ (ʇʝʪʨʫʰʢʠʝʚʘ, ʂʘʥʘʝʚ, 2008). ʆʩʥʦʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʷʚʣʷʣʠʩʴ ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʚ ʬʠʪʦʧʣʘʥʢʪʦʥʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʠʥʝ-

ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʦʙʫʩʣʦʚʠʚʰʠʝ ʵʚʪʨʦʬʠʨʦʚʘʥʠʝ ʦʟʝʨʘ (ʇʝʪʨʫʰʢʠʝʚʘ, 2001). ʉ 2011 ʧʦ 

2014 ʛʦʜ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 5.9 ʜʦ 20.3 ʛ/ʣ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʚʦʜʦʝʤʘ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʘʣʝʥʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʇʝʨʤʘʥʛʘʥʘʪʥʘʷ ʦʢʠʩʣʷʝʤʦʩʪʴ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʛʦʜʳ ʥʘʭʦʜʠʣʘʩʴ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ: ʚʝʩʥʦʡ ï 25.3-40.4 ʤʛʆ/ʣ, ʣʝʪʦʤ ï 

26.4-64.8 ʤʛʆ/ʣ, ʦʩʝʥʴʶ ï 18.6-68.4 ʤʛʆ/ʣ. ʆʩʝʥʴʶ 2015 ʛʦʜʘ ʚʦʜʘ ʦʟ. ʎʘʛʘʥ-ʅʫʨ ʠʤʝʣʘ ʦʯʝʥʴ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ, ʚ 2-3 ʨʘʟʘ 

ʧʨʝʚʳʰʘʶʱʠʝ ʥʦʨʤʘʪʠʚʥʳʝ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʦʪʜʘʣʝʥʥʦʡ ʦʪ ʚʦʜʦʧʦʜʘʯʠ ʯʘʩʪʠ ʦʟʝʨʘ 

ʧʝʨʤʘʥʛʘʥʘʪʥʘʷ ʦʢʠʩʣʷʝʤʦʩʪʴ ʜʦʩʪʠʛʣʘ 94.9 ʤʛʆ/ʣ, ʘ ʦʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʦʚʳʩʠʣʘʩʴ ʜʦ 

51.3 ʛ/ʣ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ ʚʝʩʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʩʦʩʪʘʚʠʣʘ 15.0-21.7 ʛ/ʣ, ʣʝʪʦʤ ï 

27.9-30.4 ʛ/ʣ, ʦʩʝʥʴʶ ï 35.2-37.4 ʛ/ʣ. ʇʝʨʤʘʥʛʘʥʘʪʥʘʷ ʦʢʠʩʣʷʝʤʦʩʪʴ ʠʤʝʣʘ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

ʚʝʩʥʦʡ ï 47.0-58.1 ʤʛʆ/ʣ, ʣʝʪʦʤ ï 66.4-69.2 ʤʛʆ/ʣ, ʦʩʝʥʴʶ ï 66.4-72.1 ʤʛʆ/ʣ. ʇʨʠ ʪʘʢʠʭ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ ʥʝʧʨʠʛʦʜʥʘ ʜʣʷ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʨʳʙ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ-ʟʘ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʨʳʙʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʳʰʝ 14 ʛ/ʣ (ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʦʥʘ ʜʦʩʪʠʛʘʣʘ ʜʘʞʝ 23.2 ʛ/ʣ) ʚ 1999-2000 ʛʦʜʘʭ ʨʳʙʘ ʧʦʢʨʳʚʘʣʘʩʴ ʷʟʚʘʤʠ (ʢʨʘʩʥʫʭʦʧʦʜʦʙʥʘʷ 

ʙʦʣʝʟʥʴ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ-ʟʘ ʫʭʫʜʰʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʚʦʜʦʝʤ ʫʪʨʘʪʠʣ ʩʚʦʝ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 
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ʆʮʝʥʢʘ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʬʦʩʬʘʪʦʚ ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ ʚ ʧʝʨʠʦʜ 2010-2015 ʛʦʜʦʚ 

 

ʈʝʟʶʤʝ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ɸʟʦʚʩʢʦʤ 

ʤʦʨʝ ʚ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2015 ʛʦʜ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʨ. ɼʦʥ ʚ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʘʪʦʚ, ʢʘʢ ʚ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ, ʪʘʢ 

ʠ ʚ ʤʦʨʝ. ʃʝʪʦʤ ʧʨʦʮʝʩʩ ʧʦʪʨʝʙʣʝʥʠʷ ʬʦʩʬʘʪʦʚ ʬʠʪʦʧʣʘʥʢʪʦʥʦʤ ʟʘʪʫʰʝʚʳʚʘʝʪʩʷ 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʩʬʘʪʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʧʦʣʥʝʥʠʷ ʝʛʦ ʟʘʧʘʩʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʚʦʜʥʫʶ ʪʦʣʱʫ ʧʨʠ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚ ʦʪʜʝʣʴʥʳʝ 

ʛʦʜʳ ʘʢʪʠʚʥʘʷ ʚʝʛʝʪʘʮʠʷ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʘʪʦʚ 

ʜʦ 5 ʤʛ/ʤ3. ʆʜʥʘʢʦ, ʚ ʮʝʣʦʤ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʬʦʩʬʘʪʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ, ʚʩʣʝʜʩʪʚʠʝ ʫʩʠʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʜʝʩʪʨʫʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʝʛʦ ʚʝʱʝʩʪʚʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʩʥʠʞʝʥʥʦʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ 

ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʫʨʦʚʝʥʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ, ʷʚʣʷʶʪʩʷ 

ʚʥʫʪʨʠʚʦʜʦʝʤʥʳʝ ʧʨʦʮʝʩʩʳ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʥʳʝ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

 

ʄʠʥʝʨʘʣʴʥʳʡ ʬʦʩʬʦʨ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʚʩʝʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ, ʦʥ ʨʝʛʫʣʠʨʫʝʪ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʢʣʝʪʦʯʥʦʛʦ ʦʙʤʝʥʘ. ʇʨʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʠ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʆʜʥʘʢʦ, ʠʟʙʳʪʦʢ ʬʦʩʬʘʪʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʚʳʟʳʚʘʷ ʧʨʦʮʝʩʩʳ ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʫʭʫʜʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ (ɸʣʝʢʠʥ, 1966). ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ 

ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ ʠ ʚ ʩʦʙʩʪʚʝʥʥʦ ɸʟʦʚʩʢʦʤ ʤʦʨʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʮʝʩʩʦʚ 

ʩʝʜʠʤʝʥʪʘʮʠʠ. ʇʦʪʨʝʙʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩʘʤʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʮʝʩʩ ʧʦʪʨʝʙʣʝʥʠʷ 

ʬʦʩʬʘʪʦʚ ʬʠʪʦʧʣʘʥʢʪʦʥʦʤ ʤʦʞʝʪ ʩʥʠʞʘʪʴ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʜʦ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ï ʤʝʥʝʝ 

5 ʤʛ/ʤ3 (ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʜʨ., 2006). 
ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʮʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʝʟʦʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʩʬʘʪʦʚ ʟʘ ʧʝʨʠʦʜ 2010-2015 ʛʦʜʦʚ. 

ɺ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʨ. 

ɼʦʥ: ʦʙʲʝʤ ʚ ʧʝʨʠʦʜ 2010-2015 ʛʛ. ʩʦʩʪʘʚʠʣ 15 ʢʤ3, ʯʪʦ ʦʢʘʟʘʣʦʩʴ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ 

ʫʨʦʚʥʷ (ʩ 1952 ʧʦ 2009 ʛʦʜʘ) ʥʘ 30%. ɺʝʩʥʦʡ, ʢʦʛʜʘ ʧʦʩʪʫʧʣʝʥʠʝ ʨʝʯʥʳʭ ʚʦʜ ʤʘʢʩʠʤʘʣʴʥʦ, 

ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʩʬʦʨʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʙʳʣʦ ʥʠʟʢʠʤ ʢʘʢ ʚ ʊʘʛʘʥʨʦʛʩʢʦʤ 

ʟʘʣʠʚʝ, ʪʘʢ ʠ ʚ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝ (8.3 ʤʛ/ʤ3 ʠ 8.4 ʤʛ/ʤ3, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʬʦʩʬʘʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʩʪʦʱʝʥʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʜʝʣʘʶʪ ʝʛʦ 

ʣʠʤʠʪʠʨʫʶʱʠʤ ʙʠʦʛʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ. ʆʜʥʘʢʦ ʚ ʦʪʜʝʣʴʥʳʭ ʟʦʥʘʭ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʥʘʙʣʶʜʘʣʦʩʴ 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʘʪʦʚ ʦʪ 11 ʤʛ/ʤ3 ʜʦ 27 ʤʛ/ʤ3 ʚ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ (2013 ʠ 2015 

ʛʦʜʘ) ʠ ʦʪ 12.6 ʤʛ/ʤ3 ʜʦ 18.8 ʤʛ/ʤ3ʚ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝ (2013 ʠ 2014 ʛʦʜʘ). 
ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʘʪʦʚ 

ʦʪ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʦʜʝ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʭʦʜ ʬʦʩʬʘʪʦʚ ʠʟ 

ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʚʦʜʫ ʧʨʠ ʜʝʬʠʮʠʪʝ ʢʠʩʣʦʨʦʜʘ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

ʣʠʪʝʨʘʪʫʨʳ ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʬʦʩʬʘʪʦʚ ʠʟ ʧʨʠʜʦʥʥʦʛʦ ʩʣʦʷ ʚ ʚʦʜʥʫʶ ʪʦʣʱʫ 

ʚ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʛʣʫʙʠʥʦʡ 

ʟʘʤʦʨʥʳʭ ʷʚʣʝʥʠʡ (ʂʥʠʧʦʚʠʯ, 1932; ɼʘʮʢʦ, 1951; ʌʝʜʦʩʦʚ, 1955). ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʩʨʝʜʥʝʤ ʥʘʩʳʱʝʥʠʠ ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ 68-79% ʚ 

ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ ʠ 55-70% ʚ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʘʪʦʚ ʚʦʟʨʘʩʪʘʣʦ ʜʦ 24-54 

ʤʛ/ʤ3 ʠ 33-61 ʤʛ/ʤ3, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʬʦʪʦʩʠʥʪʝʟʝ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʩʦʜʝʨʞʘʥʠʝ 

ʬʦʩʬʘʪʦʚ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʩʨʝʜʥʝʝ 
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ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʘʪʦʚ ʩʥʠʞʘʝʪʩʷ ʚ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ ʜʦ 5 ʤʛ/ʤ3 (2011 ʛʦʜ) ʠ ʚ ʩʦʙʩʪʚʝʥʥʦ 

ʤʦʨʝ ʜʦ 5-8 ʤʛ/ʤ3 (2013-2015 ʛʦʜʘ). ʆʜʥʘʢʦ, ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʦʮʝʩʩʳ ʨʝʛʝʥʝʨʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ ʧʨʝʦʙʣʘʜʘʣʠ ʥʘʜ ʧʨʦʮʝʩʩʘʤʠ ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʦʤ, 

ʩʨʝʜʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʩʬʘʪʦʚ ʚʦʟʨʘʩʪʘʣʠ ʚ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ ʜʦ 17-20 ʤʛ/ʤ3 (2010 ʠ 2015 

ʛʦʜʘ) ʠ ʚ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝ ʜʦ 11.5-17 ʤʛ/ʤ3 (2010 ʠ 2012 ʛʦʜʘ). 
ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʝʨʠʦʜ 2010-2015 ʛʦʜʦʚ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʚʝʩʥʦʡ ʧʨʠ ʩʨʝʜʥʝʤ ʩʪʦʢʝ 15 ʢʤ3 ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʘʪʦʚ ʦʜʥʦʨʦʜʥʦ, ʢʘʢ ʚ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ, 

ʪʘʢ ʠ ʚ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝ (8.3-8.4 ʤʛ/ʤ3). ʃʝʪʦʤ ʧʨʦʮʝʩʩ ʧʦʪʨʝʙʣʝʥʠʷ ʬʦʩʬʘʪʦʚ ʬʠʪʦʧʣʘʥʢʪʦʥʦʤ, 

ʩʥʠʞʘʶʱʠʤ ʠʭ ʩʦʜʝʨʞʘʥʠʝ, ʟʘʪʫʰʝʚʳʚʘʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʩʬʘʪʦʚ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʧʦʣʥʝʥʠʷ ʝʛʦ ʟʘʧʘʩʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʚʦʜʥʫʶ ʪʦʣʱʫ ʧʨʠ 

ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʘʢʪʠʚʥʘʷ ʚʝʛʝʪʘʮʠʷ ʜʠʘʪʦʤʦʚʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʧʨʠʚʦʜʠʣʘ ʢ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʘʪʦʚ ʜʦ 5 ʤʛ/ʤ3. ʆʜʥʘʢʦ, ʚ ʮʝʣʦʤ, ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʬʦʩʬʘʪʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ, 

ʚʩʣʝʜʩʪʚʠʝ ʫʩʠʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʜʝʩʪʨʫʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʝʛʦ ʚʝʱʝʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ ʚ ʫʩʣʦʚʠʷʭ 

ʩʥʠʞʝʥʥʦʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʷʚʣʷʶʪʩʷ ʚʥʫʪʨʠʚʦʜʦʝʤʥʳʝ ʧʨʦʮʝʩʩʳ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 
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ʉʝʢʮʠʷ 2. ʉʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ (ʢʨʫʛʦʚʦʨʦʪ 

ʚʝʱʝʩʪʚ, ʧʦʪʦʢʠ ʵʥʝʨʛʠʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ) 
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ɸ.ʀ. ɹʘʞʦʨʘ 
ʌɻɹʋʅ çʀʥʩʪʠʪʫʪ ʦʟʝʨʦʚʝʜʝʥʠʷ ʈɸʅè, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

e-mail: bazhora_spb@mail.ru 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ 

ʛʦʨʦʜʩʢʠʭ ʚʦʜʦʝʤʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ 

 

ʈʝʟʶʤʝ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʪʨʝʭ 

ʦʟʝʨʥʦ-ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ 2013-2014 ʛʦʜʘʭ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ 

ʨʝʘʢʮʠʠ ʙʝʥʪʦʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʝʤʦʚ ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʨʘʟʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ. 

 

ɿʦʦʙʝʥʪʦʩ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʴʰʝʡ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴʶ ʝʛʦ ʩʪʨʫʢʪʫʨʳ ʠ ʟʥʘʯʠʤʦʡ ʨʝʘʢʮʠʝʡ ʪʦʣʴʢʦ ʥʘ 

ʩʠʣʴʥʳʝ ʠʣʠ ʜʣʠʪʝʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʉʧʦʩʦʙʥʦʩʪʴ ʙʝʥʪʦʩʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʟʘʢʨʝʧʣʷʪʴʩʷ 

ʠ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʪʝʯʝʥʠʶ ʧʦʟʚʦʣʷʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʫʩʣʦʚʠʷ ʩʨʝʜʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢ 

ʧʦ ʩʦʩʪʘʚʫ ʠ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚ. ʆʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʚ ʨʝʢʘʭ ʦʪ ʠʩʪʦʢʘ ʢ 

ʫʩʪʴʶ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ ʚ ʩʪʨʫʢʪʫʨʝ, ʪʘʢ ʠ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ 

ʟʦʦʙʝʥʪʦʩʘ. ʕʪʘ ʩʭʝʤʘ ʥʘʨʫʰʘʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʫʯʘʩʪʢʦʚ ʩ ʟʘʤʝʜʣʝʥʥʳʤ ʪʝʯʝʥʠʝʤ, ʠʣʠ, ʝʩʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʝʜʠʥʳʝ ʚʦʜʥʳʝ ʩʪʨʫʢʪʫʨʳ ʦʟʝʨʥʦ-ʨʝʯʥʳʝ ʩʠʩʪʝʤʳ. ʆʪʢʣʦʥʝʥʠʝ ʚʝʣʠʯʠʥ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʦʦʙʝʥʪʦʩʘ ʦʪ ʠʩʪʦʢʘ ʢ ʫʩʪʴʶ ʚ ʨʝʢʘʭ ʠ ʦʟʝʨʥʦ-ʨʝʯʥʳʭ 

ʩʠʩʪʝʤʘʭ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʢʮʠʠ ʩʦʦʙʱʝʩʪʚʘ ʟʦʦʙʝʥʪʦʩʘ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʪʨʝʭ ʦʟʝʨʥʦ-ʨʝʯʥʳʭ ʩʠʩʪʝʤʘʭ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ 

ʚʝʩʥʦʡ, ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ 2013-2014 ʛʦʜʦʚ: ʩʠʩʪʝʤʝ ʨ. ʆʭʪʳ, ʨ. ɼʫʜʝʨʛʦʬʢʠ ʠ ʦʟ. ʅ. ʉʫʟʜʘʣʴʩʢʦʛʦ. 

ʇʨʦʙʳ ʟʦʦʙʝʥʪʦʩʘ ʦʪʙʠʨʘʣʠʩʴ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʪʘʥʮʠʷʭ ʦʩʥʦʚʥʳʭ ʙʠʦʪʦʧʦʚ ʦʟʝʨ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʠ ʥʘ ʧʦʣʫʨʘʟʨʝʟʘʭ ʚʦʜʦʪʦʢʦʚ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ 

ʤʝʪʦʜʳ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʟʦʦʙʝʥʪʦʩʘ, ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ (ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠé, 1983). ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʟʦʦʙʝʥʪʦʩʘ ʚ ʦʩʥʦʚʥʦʤ ʫʞʝ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʧʨʝʜʳʜʫʱʝʡ ʨʘʙʦʪʝ, ʛʜʝ 

ʧʨʠʚʝʜʝʥʦ ʠ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ɹʝʣʷʢʦʚ ʠ ʜʨ., 2015). ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʧʨʠʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʟʝʨʥʦ-ʨʝʯʥʳʭ ʩʠʩʪʝʤ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʅ.ɺ. ʀʛʥʘʪʴʝʚʦʡ (ʀʛʥʘʪʴʝʚʘ, 2014). 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 

ʪʨʦʬʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ, ʷʚʣʷʶʪʩʷ: ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

(ʧʨʦʪʦʯʥʦʩʪʴ), ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ (ʤʠʥʝʨʘʣʠʟʘʮʠʷ, pH ʠ 

ʮʚʝʪʥʦʩʪʴ), ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʥʥʦʛʦ ʛʨʫʥʪʘ, ʥʘʣʠʯʠʝ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʫʨʦʚʝʥʴ 

ʪʨʦʬʥʦʩʪʠ ʚʦʜʦʝʤʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʚʦʜʦʝʤʳ, ʢʦʪʦʨʦʝ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʍʇʂ), 

ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 
ɺ ʩʚʷʟʠ ʩʦ ʚʩʝʤʠ ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʚʳʰʝ ʬʘʢʪʦʨʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʨʘʟʣʠʯʠʝ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʟʦʦʙʝʥʪʦʩʘ ʚ ʦʟʝʨʥʦ-ʨʝʯʥʳʭ ʩʠʩʪʝʤʘʭ. ɺ ʮʝʥʪʨʘʣʴʥʳʭ ʟʦʥʘʭ ʦʟʝʨ ʚʩʝʭ ʪʨʝʭ 

ʦʟʝʨʥʦ-ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʥʠʞʝʥʥʳʝ ʧʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʩʘʞʜʝʥʠʝʤ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʪʦʢʩʠʢʘʥʪʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʫʭʫʜʰʝʥʠʝʤ ʛʘʟʦʚʦʛʦ ʨʝʞʠʤʘ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʙʝʥʪʦʩʘ. ʅʘʧʨʠʤʝʨ, ʚ ʆʭʪʠʥʩʢʦʡ ʩʠʩʪʝʤʝ ʜʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʫʪʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʣʝʪʦʤ 2014 

ʛʦʜʘ ʜʦʩʪʠʛʘʝʪ 333 ʢʘʣ/ʤ2, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʥʘ ʨʘʚʥʘ ʚʩʝʛʦ ʣʠʰʴ 43.9 ʢʘʣ/ʤ2. 
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ʊʘʢʞʝ ʟʘʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʜʝʩʪʨʫʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʦʦʙʝʥʪʦʩʘ ʦʪ 

ʚʝʨʭʦʚʴʷ ʢ ʫʩʪʴʶ ʨʝʢ, ʚ ʩʚʷʟʠ ʩ ʫʩʠʣʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʨʝʯʥʳʭ ʚʦʜ ʦʪ ʠʩʪʦʢʘ ʢ 

ʫʩʪʴʶ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ ʩʥʠʞʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʠʷ 

ʜʘʥʥʳʭ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʮʝʣʦʤ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʟʦʦʙʝʥʪʦʩʘ ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʩʪʘʥʮʠʷʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʠʩʪʦʢʘʭ ʨʝʢ ʠʟ ʚʦʜʦʝʤʦʚ (ʨ. ʂʘʤʝʥʢʠ ʠʟ ʦʟ. ʅ. ʉʫʟʜʘʣʴʩʢʦʛʦ, ʨ. ʆʭʪʳ ʠʟ 

ʆʭʪʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʩʪʫʧʣʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʭʪʦʥʥʦʡ 

ʦʨʛʘʥʠʢʠ ʚ ʨʝʢʠ ʠʟ ʚʦʜʦʝʤʦʚ. ʊʘʢ, ʚ ʠʩʪʦʢʝ ʨ. ʂʘʤʝʥʢʠ ʦʙʱʘʷ ʙʠʦʤʘʩʩʘ ʙʝʥʪʦʩʘ ʦʩʝʥʴʶ 2013 

ʛʦʜʘ ʜʦʩʪʠʛʘʣʘ 277 ʛ/ʤ2, ʘ ʣʝʪʦʤ 2014 ʛʦʜʘ ï 125 ʛ/ʤ2. 
ʅʘʠʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʜʫʢʮʠʠ ʩʦʟʜʘʚʘʣʘʩʴ ʩʦʦʙʱʝʩʪʚʦʤ ʚ ʚʝʩʝʥʥʝʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʘ 

ʦʩʝʥʴʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʘʩʴ. ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ 

ʩʫʪʦʯʥʫʶ ʧʨʦʜʫʢʮʠʶ ʚʥʦʩʠʣʠ ʛʨʫʧʧʳ ʜʝʪʨʠʪʦʬʘʛʦʚ ʛʣʦʪʘʪʝʣʝʡ (ʦʣʠʛʦʭʝʪʳ) ʠ ʩʦʙʠʨʘʪʝʣʝʡ 

ʜʝʪʨʠʪʦʬʘʛʦʚ (ʚ ʦʩʥʦʚʥʦʤ ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ), ʘ ʚ ʜʝʩʪʨʫʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʢʨʦʤʝ 

ʥʠʭ, ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʠʛʨʘʣʠ ʪʘʢʞʝ ʧʝʨʠʬʠʪʦʥʦʬʘʛʠ-ʩʦʩʢʨʝʙʘʪʝʣʠ. 

ɼʣʷ ʆʭʪʠʥʩʢʦʡ ʩʠʩʪʝʤʳ ʦʪʤʝʯʝʥʘ ʥʘʠʙʦʣʴʰʘʷ ʜʝʛʨʘʜʘʮʠʷ ʟʦʦʙʝʥʪʦʩʘ ʠ, ʢʨʦʤʝ ʵʪʦʛʦ ʚ 

ʥʝʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʚʫʭ ʦʩʪʘʣʴʥʳʭ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʦʟʝʨʥʦ-ʨʝʯʥʳʭ ʩʠʩʪʝʤ, ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ 

ʥʘʙʣʶʜʝʥʠʡ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʩʭʦʜʥʘʷ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʦʦʙʝʥʪʦʩʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʦʧʨʝʜʝʣʷʶʱʝʤ ʠ ʧʨʝʦʙʣʘʜʘʶʱʝʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʚʣʠʷʥʠʠ ʥʘ ʜʦʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʦʙʱʝʩʪʚʘ ʟʦʦʙʝʥʪʦʩʘ, ʷʚʣʷʣʠʩʴ ʧʨʦʪʦʯʥʦʩʪʴ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ, ʘ ʪʘʢʞʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʈʘʩʭʦʞʜʝʥʠʝ ʥʘʙʣʶʜʘʝʤʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ 

ʦʞʠʜʘʝʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʩʠʣʴʥʳʭ ʪʦʢʩʠʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʩʨʝʜʝ. 
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ʀʟʤʝʥʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʏʝʨʥʦʤ ʤʦʨʝ 

 

ʈʝʟʶʤʝ. ʇʦ ʵʢʩʧʝʜʠʮʠʦʥʥʳʤ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʜʣʷ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʫʩʪʘʥʦʚʣʝʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʬʦʪʦʩʠʥʪʝʟʘ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʭʣʦʨʦʬʠʣʣʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ. ʋʨʘʚʥʝʥʠʝ ʩ ʚʳʩʦʢʦʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʦʧʠʩʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʏʝʨʥʦʤ ʤʦʨʝ ʚ 

ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ. ɼʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʩʪʘ ʠ ʫʜʦʙʥʘ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ 

ʨʘʩʯʝʪʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʵʚʬʦʪʠʯʝʩʢʦʤ ʩʣʦʝ, ʢʘʢ ʧʦ 

ʩʧʫʪʥʠʢʦʚʳʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʪʘʢ ʢʘʢ ʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʤ ʜʘʥʥʳʤ. 
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ʇʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʨʘʩʯʝʪʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʤʠ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ, 

ʚʝʣʠʯʠʥʘ ʩʚʝʪʦʚʦʛʦ ʥʘʩʳʱʝʥʠʷ) ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʠ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. ɺ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʪʘʢ ʢʘʢ ʝʝ ʚʢʣʘʜ ʚ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʜʠʥ ʠʟ 

ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ. ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ (Behrenfeld, Falkowski, 1997; Rodhe et al., 1958; 

Vollenweider, 1970) ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʬʦʪʦʩʠʥʪʝʟ-ʩʚʝʪ ʥʝ ʙʫʜʫʪ ʵʢʚʠʚʘʣʝʥʪʥʳ ʚ 

ʩʣʫʯʘʷʭ, ʝʩʣʠ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʚ ʜʣʠʪʝʣʴʥʳʭ ʦʧʳʪʘʭ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ ʠ ʚ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʳʭ ʵʢʩʧʦʟʠʮʠʷʭ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʦʩʚʝʱʝʥʠʠ. ɺʝʣʠʯʠʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʚʥʫʪʨʠ ʚʦʜʥʦʛʦ ʩʪʦʣʙʘ ʧʨʠ ʧʝʨʝʤʝʥʥʦʤ ʠ ʧʦʩʪʦʷʥʥʦʤ 

ʩʚʝʪʦʚʦʤ ʨʝʞʠʤʝ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʕʪʠ ʨʘʟʣʠʯʠʷ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ 

ʨʘʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʥʘ ʩʢʦʨʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ. ɼʠʥʘʤʠʢʘ 

ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʠʣʠ ʜʥʷ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʝʜʠʥʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʫʤʦʤ ʟʘ ʚʝʩʴ ʥʘʙʣʶʜʘʝʤʳʡ ʧʝʨʠʦʜ. ʇʦʵʪʦʤʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʯʝʪʘ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ï ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʦʩʚʝʱʝʥʠʠ Pɺm ʠ ʧʨʠ ʧʝʨʝʤʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ï ʈɺopt 

(Behrenfeld, Falkowski, 1997). 
ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʵʤʧʠʨʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʚʝʣʠʯʠʥʳ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʈɺopt ʜʣʷ ʏʝʨʥʦʛʦ ʤʦʨʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 1988-1989 ʛʦʜʘʭ (ɺʝʜʝʨʥʠʢʦʚ, 1989), ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ὖƻǇǘʜʣʷ ʪʝʤʧʝʨʘʪʫʨ ʩ ʠʥʪʝʨʚʘʣʦʤ ʦʜʠʥ ʛʨʘʜʫʩ ʦʪ 5 ʜʦ 26
Áʉ. ʇʦ 

ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʨʘʩʩʯʠʪʘʥʦ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ, ʩʚʷʟʳʚʘʶʱʝʝ ʈɺopt ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ (ʊ): 
 

ὖƻǇǘ ὥẗŜȄǇὦẗὝ, 
 

ʛʜʝ ʘ = 1.4 ° 0.2, b = 0.06 ° 0.01 ï ʙʝʟʨʘʟʤʝʨʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, r2 = 0.77, p <0.0001, n = 20. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʧʦʣʫʯʝʥʦ ʚʧʝʨʚʳʝ ʜʣʷ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʠ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ, ʠʤʝʷ ʣʠʰʴ ʜʘʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʜʳ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʫʜʦʙʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ. 
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ɼʦʣʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʤʝʟʦʟʦʦʧʣʘʥʢʪʦʥʘ ʰʝʣʴʬʦʚʦʡ ʟʦʥʳ ʂʨʳʤʘ 

(Crustacea: Copʝpoda) ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 2016 ʛʦʜʘ 
 

ʈʝʟʶʤʝ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ 

ʤʝʟʦʟʦʦʧʣʘʥʢʪʦʥʘ (Crustasea: Copepoda) ʰʝʣʴʬʦʚʦʡ ʟʦʥʳ ʂʨʳʤʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 2016 ʛʦʜʘ. 

ɺʧʝʨʚʳʝ ʚ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥ ʥʦʚʳʡ ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʡ ʤʝʪʦʜ ʦʢʨʘʩʢʠ ʠ 

ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʚʳʩʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 
 

ɺ ʧʦʣʥʦʡ ʤʝʨʝ ʦʮʝʥʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʣʘʥʢʪʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʝʛʦ 

ʨʝʘʢʮʠʶ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʨʦʜʫʢʮʠʦʥʥʦ-ʨʝʜʫʢʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʤʦʨʩʢʠʭ ʙʠʦʮʝʥʦʟʘʭ, ʤʦʞʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʩʦʦʪʥʦʰʝʥʠʠ 

ʞʠʚʳʭ ʠ ʤʸʨʪʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʇʨʷʤʦʡ ʩʯʸʪ ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʳʭ ʦʩʦʙʝʡ ʚ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʝ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʢʣʘʜʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʬʨʘʢʮʠʠ ʚ ʦʙʱʫʶ ʯʠʩʣʝʥʥʦʩʪʴ 

ʤʝʟʦʟʦʦʧʣʘʥʢʪʦʥʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʦʯʝʥʴ ʥʠʟʢʘ, ʘ ʠʤʝʶʱʠʝʩʷ 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ. ɺ ʏʸʨʥʦʤ ʤʦʨʝ ʤʘʩʰʪʘʙʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʦʦ- ʠ ʥʝʢʨʦʟʦʦʧʣʘʥʢʪʦʥʘ ʧʨʦʚʦʜʠʣʠʩʴ ʙʦʣʝʝ 30 

ʣʝʪ ʥʘʟʘʜ (ʂʦʚʘʣʴ, 1984), ʜʘʥʥʳʝ ʧʦ ɸʟʦʚʩʢʦʤʫ ʤʦʨʷ ʦʪʩʫʪʩʪʚʫʶʪ ʚʦʚʩʝ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʜʦʣʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ (ɼɾʆ) ʜʦʤʠʥʠʨʫʶʱʠʭ 

ʚʠʜʦʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʂʨʳʤʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʤʝʪʦʜʦʤ ʦʢʨʘʰʠʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʩ 28 ʷʥʚʘʨʷ ʧʦ 2 ʬʝʚʨʘʣʷ 2016 ʛʦʜʘ 

ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʏʸʨʥʦʛʦ ʠ ɸʟʦʚʩʢʦʛʦ ʤʦʨʝʡ ʚ 83 ʨʝʡʩʝ ʅʀʉ çʇʨʦʬʝʩʩʦʨ ɺʦʜʷʥʠʮʢʠʡè. 

ʇʨʦʙʳ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʪʙʠʨʘʣʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʣʦʚʘʤʠ ʩʝʪʴʶ ɼʞʝʜʠ ʩ ʜʠʘʤʝʪʨʦʤ ʚʭʦʜʥʦʛʦ 

ʦʪʚʝʨʩʪʠʷ 37 ʩʤ, ʨʘʟʤʝʨʦʤ ʷʯʝʠ ʬʠʣʴʪʨʫʶʱʝʛʦ ʢʦʥʫʩʘ 150 ʤʢʤ, ʩ ʛʣʫʙʠʥ ʦʪ 5 ʤ ʚ ɸʟʦʚʩʢʦʤ 

ʤʦʨʝ ʜʦ 100 ʤ ʚ ʏʸʨʥʦʤ ʤʦʨʝ, ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ. 
ʉʚʝʞʝʩʦʙʨʘʥʥʫʶ ʧʨʦʙʫ ʚ ʦʙʲʸʤʝ 1 ʣ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʜʦ 100-150 ʤʣ, ʦʢʨʘʰʠʚʘʣʠ 1% 

ʨʘʩʪʚʦʨʦʤ ʚʠʪʘʣʴʥʦʛʦ ʢʨʘʩʠʪʝʣʷ ʥʝʡʪʨʘʣʴʥʦʛʦ ʢʨʘʩʥʦʛʦ (ʅʂ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ 

ʤʝʪʦʜʦʤ (Dressel, 1972), ʜʦʙʘʚʣʷʷ 1.5-3 ʤʣ ʥʘ ʢʘʞʜʳʝ 1000 ʤʣ ʧʨʦʙʳ. ʕʢʩʧʦʟʠʮʠʶ ʧʨʦʚʦʜʠʣʠ 

ʚ ʪʝʤʥʦʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4Áʉ ʚ ʪʝʯʝʥʠʝ 15-45 ʤʠʥ. ʅʠʟʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʅʂ ʧʦʟʚʦʣʷʣʘ 

ʟʦʦʧʣʘʥʢʪʦʥʥʳʤ ʦʨʛʘʥʠʟʤʘʤ ʩʦʭʨʘʥʷʪʴ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʇʦʩʣʝ ʦʢʨʘʩʢʠ ʧʨʦʙʫ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʥʘ 100 ʤʢʤ ʬʠʣʴʪʨʘʭ ʠ ʟʘʤʦʨʘʞʠʚʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʕʣʣʠʦʪʪʘ (Elliott, 2009), ʚ 

ʞʠʜʢʦʤ ʘʟʦʪʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʙʝʨʝʛʫ. ɺ ʩʪʘʮʠʦʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʨʦʙʳ ʨʘʟʤʦʨʘʞʠʚʘʣʠ, ʩʤʳʚʘʷ ʦʩʘʜʦʢ ʭʦʣʦʜʥʳʤ ʬʠʣʴʪʨʘʪʦʤ ʤʦʨʩʢʦʡ ʚʦʜʳ (8 ʤʢʤ), ʠ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʚ ʢʘʤʝʨʝ ɹʦʛʦʨʦʚʘ (ʩʦ ʩʪʝʢʣʷʥʥʳʤ ʜʥʦʤ) ʧʦʜ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ 

Nicon Eclipse TS-100 F, ʦʙʦʨʫʜʦʚʘʥʥʳʤ ʬʦʪʦ- ʠ ʚʠʜʝʦʢʘʤʝʨʦʡ Ikegami ICD-848P, ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ 4Ĭ, 10Ĭ ʚ ʨʝʞʠʤʝ ʪʸʤʥʦʛʦ ʧʦʣʷ. ɼʣʷ ʫʩʠʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʨʘʩʢʠ ʜʦʙʘʚʣʷʣʠ 

0.1ʅ ʨʘʩʪʚʦʨ HCl ʜʦ ʨʅÓ5-3. ʆʙʨʘʙʦʪʢʘ ʧʨʦʙʳ ʚʢʣʶʯʘʣʘ ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʦʩʦʙʠ ʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʮʚʝʪʘ, ʦʪʥʝʩʝʥʠʝ ʝʸ ʢ ʛʨʫʧʧʝ ʞʠʚʳʭ (L) ʠʣʠ ʤʸʨʪʚʳʭ (D). ɺ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʦʢʨʘʩʢʘ ʙʳʣʘ ʥʝʚʳʨʘʞʝʥʥʦʡ ʠ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʦʪʥʝʩʪʠ ʠʩʩʣʝʜʫʝʤʫʶ ʦʩʦʙʴ ʢ ʛʨʫʧʧʝ L 

ʠʣʠ D, ʪʦ ʝʸ ʦʧʨʝʜʝʣʷʣʠ ʚ ʪʨʝʪʴʶ ʛʨʫʧʧʫ ʩʧʦʨʥʦʦʢʨʘʰʝʥʥʳʭ (Q). ʇʦʣʫʯʝʥʠʝ ʤʘʩʩʠʚʘ 

ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʡ ʧʦʟʚʦʣʷʝʪ, ʚ ʩʣʫʯʘʝ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʧʨʦʙʘʭ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʣʘʙʦʦʢʨʘʰʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ (Q) ʧʦʩʣʝ ʦʮʠʬʨʦʚʢʠ ʠ ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʣʫʯʘʪʴ 

ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ (ʄʫʭʘʥʦʚ, ʃʠʪʚʠʥʶʢ, 2010). 

ɺ ʥʘʩʪʦʷʱʝʤ ʩʦʦʙʱʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʜʦʣʝ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʪʦʣʴʢʦ 

ʚʝʩʣʦʥʦʛʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʫʶ ʛʨʫʧʧʫ, ʚʢʣʘʜ ʢʦʪʦʨʦʡ 

ʚ ʦʙʱʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʘ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 90%. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʳʜʫʱʠʝ ʥʘʰʠ ʨʘʙʦʪʳ 

ʢʘʩʘʣʠʩʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʡ ʙʫʭʪʳ (ʃʠʪʚʠʥʶʢ, ʠ ʜʨ. 2011; ʃʠʪʚʠʥʶʢ, 

ʄʫʭʘʥʦʚ, 2012). ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʧʝʨʚʳʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʦʧʨʝʜʝʣʷʪʴ ɼɾʆ ʚ 

ʦʪʢʨʳʪʳʭ ʨʘʡʦʥʘʭ ʤʦʨʷ ʚ ʫʩʣʦʚʠʷʭ ʨʝʡʩʘ ʥʘ ʵʢʩʧʝʜʠʮʠʦʥʥʦʤ ʢʦʨʘʙʣʝ, ʦʢʨʘʰʠʚʘʷ ʧʨʦʙʫ ʚ 

ʙʦʨʪʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʦʪʙʦʨʘ. 
ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʏʸʨʥʦʤ ʤʦʨʝ ʚʘʨʴʠʨʦʚʘʣʘ 

ʦʪ 7.2Áʉ ʫ ʟʘʧʘʜʥʦʛʦ ʤʳʩʘ ʊʘʨʭʘʥʢʫʪ ʜʦ 9.7Áʉ ï ʥʘ ʶʛʝ (ʙʣʠʟ ʛ. ʗʣʪʘ), ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 

8.5Áʉ. ɺ ɸʟʦʚʩʢʦʤ ʤʦʨʝ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʤʝʥʷʣʩʷ ʦʪ 0.5 ʜʦ 1.4Áʉ (ʚ ʧʨʝʜʧʨʦʣʠʚʴʝ), ʠ 

ʚ ʩʨʝʜʥʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ï 1.1Áʉ. ʉʣʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʢʘʯʢʘ 

ʦʪʩʫʪʩʪʚʦʚʘʣ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʙʳʣ ʩʣʘʙʦ ʚʳʨʘʞʝʥ. ʉʦʣʸʥʦʩʪʴ ʚ ʏʸʨʥʦʤ ʤʦʨʝ ʢʦʣʝʙʘʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 18.04-18.28 psu; ʠ 13.73-13.92 psu ï ʚ ɸʟʦʚʩʢʦʤ. 

ʇʦ ʥʘʰʠʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ ʚ ʩʨʝʜʥʝʤ ʜʦʣʷ ʞʠʚʳʭ Copepoda ʚ ʏʸʨʥʦʤ ʤʦʨʝ 

ʩʦʩʪʘʚʠʣʘ 57%, ʚ ɸʟʦʚʩʢʦʤ ï 65%. ʄʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʚ ʏʸʨʥʦʤ ʤʦʨʝ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ ʶʞʥʦʛʦ ʙʝʨʝʛʘ ʂʨʳʤʘ ʚ ʨʘʡʦʥʝ ʛ. ɸʣʫʰʪʘ (ʩ ʛʣʫʙʠʥʦʡ ʤʝʩʪʘ ʙʦʣʝʝ 800 ʤ) 

ï 86% ʠ ʛ. ʗʣʪʘ ï 82%. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ɼɾʆ ʦʙʥʘʨʫʞʠʣʠ ʚ ʨʘʡʦʥʝ ʂʘʨʘʜʘʛʘ ï 27%, ʚ 

ʙʫʭʪʝ ʃʘʩʧʠ ï 29%, ʚ ʌʝʦʜʦʩʠʡʩʢʦʤ ʟʘʣʠʚʝ ï 33%. 
ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʙʫʭʪʝ ʃʘʩʧʠ (ʶʞʥʳʡ ʙʝʨʝʛ ʂʨʳʤʘ) ʤʳ ʥʘʙʣʶʜʘʣʠ 

ʧʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ (6.89 ʤʣ/ʣ) (ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʦʡ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʩʣʦʝ ʦʪ 0-60 ʤ ï 9.5Áʉ) ʠ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (NO3
-, NO2

-, PO4
3-

, SiO3
2-) (ʈʦʜʠʦʥʦʚʘ ʅ.ʖ, ʥʝʦʧʫʙʣ.), ʯʪʦ ʚʝʨʦʷʪʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʚʣʠʷʥʠʠ ʙʝʨʝʛʦʚʦʛʦ ʩʪʦʢʘ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʨʘʚʥʝ ʩ 

ʙʝʜʥʳʤ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʟʦʦʧʣʘʥʢʪʦʥʘ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʣʠʯʠʥʢʠ ʫʩʦʥʦʛʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ 

ʠ ʢʦʣʦʚʨʘʪʢʠ), ʢʦʧʝʧʦʜʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʜʚʫʤʷ ʚʠʜʘʤʠ: Acartia clausi ʠ Oithona 

davisae. ʇʨʠʯʸʤ ʥʘ ʩʪʘʥʮʠʠ ʚ ʮʝʥʪʨʝ ʤʦʨʷ A. clausi ʥʘ 74% ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʞʠʚʳʤʠ 

ʦʩʦʙʷʤʠ, ʪʦʛʜʘ ʢʘʢ ʪʦʣʴʢʦ 8% O. davisae ʠʤʝʣʠ ʷʨʢʫʶ ʦʢʨʘʩʢʫ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ, ʪ.ʝ. ʙʳʣʠ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳ. 
ɺʳʚʦʜʳ. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʜʦʣʷ ʞʠʚʳʭ Copepoda ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʢʦʣʝʙʘʣʘʩʴ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ï ʦʪ 27 ʜʦ 

86% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ. ɺ ɸʟʦʚʩʢʦʤ ʤʦʨʝ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ ʚʠʜʦʤ ʢʦʧʝʧʦʜ ʙʳʣʠ Acartia clausi. ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʣʠ ʞʠʚʦʡ ʬʨʘʢʮʠʠ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʥʘʨʘʚʥʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʜʘʥʥʳʭ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ 

ʤʝʟʦʧʣʘʥʢʪʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʜʦʣʞʥʦ ʚʭʦʜʠʪʴ ʚ ʦʙʷʟʘʪʝʣʴʥʳʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʢʦʩʠʩʪʝʤʳ ʧʝʣʘʛʠʘʣʠ. 
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ʉʪʨʫʢʪʫʨʘ ʤʠʢʨʦʧʝʨʠʬʠʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʢʘʤʝʥʠʩʪʦʡ ʣʠʪʦʨʘʣʠ 

 

ʈʝʟʶʤʝ. ʀʟʫʯʝʥʘ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʠʢʨʦʧʝʨʠʬʠʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʢʘʤʝʥʠʩʪʳʭ 

ʩʫʙʩʪʨʘʪʦʚ. ʇʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚʘ ʦʪ ʦʨʠʝʥʪʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʪʨʦʬʠʯʝʩʢʠʭ ʠ ʪʦʧʠʯʝʩʢʠʭ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʢʨʝʧʣʝʥʠʶ) ʛʨʫʧʧ ʦʨʛʘʥʠʟʤʦʚ, 

ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʦʙʱʝʩʪʚ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʦʙʪʝʢʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʚʦʜʳ ʚ ʝʸ ʦʢʨʝʩʪʥʦʩʪʷʭ. 
 

ʄʠʢʨʦʧʝʨʠʬʠʪʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʦʨʦʜʥʫʶ ʚ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ 

ʛʨʫʧʧʫ ʦʨʛʘʥʠʟʤʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʛʨʫʞʝʥʥʳʭ 

ʚ ʚʦʜʫ ʧʨʝʜʤʝʪʦʚ, ʘ ʪʘʢʞʝ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. ʉʚʦʝʦʙʨʘʟʠʝ ʫʩʣʦʚʠʡ, 

ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʥʝʙʦʣʴʰʦʤ ʧʦ ʨʘʟʤʝʨʘʤ ʧʨʠʩʫʙʩʪʨʘʪʥʦʤ ʩʣʦʝ ʚʦʜʳ (ʩʣʦʝ ʦʙʪʝʢʘʥʠʷ) 

ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʷʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʣʸʥʢʠ (ʧʣʸʥʢʠ ʦʙʨʘʩʪʘʥʠʷ) ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʬʝʥʦʤʝʥ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʥʘʩʝʣʷʶʱʠʝ ʧʣʸʥʢʫ ʦʙʨʘʩʪʘʥʠʷ, ʦʧʦʩʨʝʜʫʶʪ 

ʧʝʨʝʜʘʯʫ ʵʥʝʨʛʠʠ ʦʪ ʧʣʘʥʢʪʦʥʘ ʢ ʙʝʥʪʦʩʫ ʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ (Kathol et al., 2009; Norf et al., 

2009; Zhang et al., 2012 ʠ ʜʨ). ɺ ʪʦʞʝ ʚʨʝʤʷ ʚ ʩʦʩʪʘʚ ʤʠʢʨʦʧʝʨʠʬʠʪʦʥʘ ʚʭʦʜʷʪ ʠ ʧʨʦʜʫʮʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʠʛʨʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ (Weitere et 

al., 2005; Bºhme et al., 2009). 

ʀʩʪʦʨʠʯʝʩʢʠ ʧʝʨʠʬʠʪʦʥ ʠʟʫʯʘʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʯʪʦ ʥʘʭʦʜʠʪ 

ʩʚʦʸ ʦʪʨʘʞʝʥʠʝ ʚ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʨʤʠʥʘ, ʢʦʪʦʨʳʤ ʥʘʟʳʚʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʨʛʘʥʠʟʤʦʚ, 

ʥʘʩʝʣʷʶʱʠʭ ʧʦʛʨʫʞʝʥʥʳʝ ʚ ʚʦʜʫ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʟʘʨʫʙʝʞʥʳʭ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʙʦʪʘʭ ʚʩʸ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʪʝʨʤʠʥ çʤʠʢʨʦʧʝʨʠʬʠʪʦʥè ʢʦʪʦʨʳʤ ʦʙʦʟʥʘʯʘʶʪ 

ʛʨʫʧʧʫ ʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʷʝʤʫʶ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʨʘʟʤʝʨʥʦʤʫ ʢʨʠʪʝʨʠʶ. ʂ 

ʤʠʢʨʦʧʝʨʠʬʠʪʦʥʫ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢʘʢ ʬʦʪʦʪʨʦʬʥʳʝ, ʪʘʢ ʠ ʛʝʪʝʨʦʪʨʦʬʥʳʝ ʧʨʦʩʪʝʡʰʠʝ, 

ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʣʦʚʨʘʪʢʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʢʦʤʧʣʝʢʩʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʦʙʱʝʩʪʚʘ ʦʨʛʘʥʠʟʤʦʚ, ʚʳʷʚʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ (ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ 

ʪʦʧʠʯʝʩʢʠʝ) ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʠʬʠʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, 

ʷʚʣʷʝʪʩʷ ʘʨʭʠʪʝʢʪʦʥʠʢʘ ʩʫʙʩʪʨʘʪʘ (ʄʫʭʠʥ, 2013). ʆʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʦ ʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʘ 

ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʥʘ ʩʦʦʙʱʝʩʪʚʘ ʢʘʤʝʥʠʩʪʦʡ ʣʠʪʦʨʘʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʢʨʫʧʥʳʤʠ ʢʘʤʥʷʤʠ ʠ 

ʩʢʘʣʴʥʳʤʠ ʤʦʥʦʣʠʪʘʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʦʜʥʦʨʦʜʥʦʡ ʪʝʢʩʪʫʨʳ ʠ ʭʠʤʠʟʤʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʜʥʦʡ 

ʚʦʜʥʦʡ ʤʘʩʩʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥʘʭ ʢʘʤʥʷ ʠʣʠ ʫʯʘʩʪʢʘʭ ʩʢʘʣʳ ʬʦʨʤʠʨʫʶʪʩʷ ʨʘʟʥʳʝ ʧʦ 

ʭʘʨʘʢʪʝʨʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʦʙʱʝʩʪʚʘ. ʇʦʥʠʤʘʥʠʝ ʨʦʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʫʙʩʪʨʘʪʘ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʵʢʦʩʠʩʪʝʤ ʦʪʢʨʦʝʪ ʥʦʚʳʝ, ʯʨʝʟʚʳʯʘʡʥʦ ʵʬʬʝʢʪʠʚʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʷʮʠʠ ʚʘʞʥʝʡʰʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʙʠʦʧʣʸʥʢʝ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʩʘʤʦʦʯʠʱʝʥʠʝ ʚʦʜʳ. 

ʀʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʠʢʨʦʧʝʨʠʬʠʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʘʚʛʫʩʪʝ 2016 ʛʦʜʘ ʚ ʢʘʤʝʥʠʩʪʦʡ ʣʠʪʦʨʘʣʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ (ʦ. ʈʠʩʪʠʩʘʘʨʠ). ʇʨʦʙʳ ʩʦʙʠʨʘʣʠʩʴ ʩʦ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʢʘʤʥʷ (ʨʘʟʤʝʨʳ 

ʦʢʦʣʦ 0.5Ĭ0.4Ĭ0.5 ʤ), ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʧʨʠʙʦʡʥʦʡ ʟʦʥʝ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ ʦʪ ʫʨʝʟʘ ʚʦʜʳ; 

ʚʝʨʭʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʤʥʷ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʥʘ ʛʣʫʙʠʥʝ 10 ʩʤ, ʧʨʦʙʳ ʩ ʙʦʢʦʚʳʭ ʯʘʩʪʝʡ ʦʪʙʠʨʘʣʠ 

ʥʘ ʛʣʫʙʠʥʝ 30 ʩʤ. ʉʢʘʣʴʥʦʝ ʤʝʩʪʦʦʙʠʪʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫʯʘʩʪʢʦʤ ʦʪʢʨʳʪʦʡ ʩʢʘʣʳ 
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(ʧʝʨʠʬʠʪʦʥ ʦʪʙʠʨʘʣʠ ʩ ʛʣʫʙʠʥʳ 10-30 ʩʤ) ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʝʙʦʣʴʰʦʡ ʚʳʝʤʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ 

ʫ ʫʨʝʟʘ ʚʦʜʳ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʘʥʘʣʦʛʠʯʥʳʤ ʤʝʪʦʜʦʤ ʧʝʨʠʬʠʪʦʥ ʙʳʣ ʩʦʙʨʘʥ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʪʝʙʣʝʡ ʪʨʦʩʪʥʠʢʘ. 

ʇʨʦʙʳ ʧʝʨʠʬʠʪʦʥʘ ʦʪʙʠʨʘʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʙʦʦʪʙʦʨʥʠʢʘ ï ʰʧʨʠʮʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʣʦʢʘʣʠʟʦʚʘʪʴ ʤʝʩʪʦ ʦʙʦʨʘ ʧʨʦʙʳ. 

ʄʠʢʨʦʧʝʨʠʬʠʪʦʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚʢʣʶʯʘʣʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤʫ 

ʧʦʣʦʞʝʥʠʶ ʦʨʛʘʥʠʟʤʳ: ʦʪʤʝʯʝʥʳ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪʳ, ʙʝʩʮʚʝʪʥʳʝ ʠ ʦʢʨʘʰʝʥʥʳʝ 

ʞʛʫʪʠʢʦʥʦʩʮʳ, ʘʤʸʙʳ, ʧʨʠʢʨʝʧʣʸʥʥʳʝ ʠ ʧʦʜʚʠʞʥʳʝ ʠʥʬʫʟʦʨʠʠ (ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʢʘʢ ʪʠʧʠʯʥʦ 

ʙʝʥʪʦʩʥʳʝ, ʪʘʢ ʠ ʧʣʘʥʢʪʦʥʥʳʝ ʚʠʜʳ), ʩʦʣʥʝʯʥʠʢʠ, ʜʠʘʪʦʤʦʚʳʝ, ʢʨʠʧʪʦʬʠʪʦʚʳʝ, ʟʝʣʸʥʳʝ 

ʚʦʜʦʨʦʩʣʠ, ʢʦʣʦʚʨʘʪʢʠ, ʥʝʤʘʪʦʜʳ, ʨʘʢʦʦʙʨʘʟʥʳʝ. ʅʘʠʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʦʪʣʠʯʘʣʠʩʴ 

ʩʦʦʙʱʝʩʪʚʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʤʥʷ ʠ ʦʪʢʨʳʪʦʡ ʩʢʘʣʳ, ʧʨʠ ʵʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʠʭ ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʩʭʦʞʘ. ʅʘʠʙʦʣʴʰʝʡ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʜʠʘʪʦʤʦʚʳʝ 

ʚʦʜʦʨʦʩʣʠ, ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʢʦʣʦʚʨʘʪʢʠ ʠ ʠʥʬʫʟʦʨʠʠ, ʘ ʪʘʢʞʝ ʧʣʘʥʢʪʦʥʥʳʝ ʚʦʜʦʨʦʩʣʠ. 

ʉʦʦʙʱʝʩʪʚʦ ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʤʥʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʤʝʥʴʰʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ 

ʦʨʛʘʥʠʟʤʦʚ. ʅʘʠʙʦʣʴʰʝʡ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʣʘʥʢʪʦʥʥʳʝ ʬʦʪʦʟʠʥʪʝʟʠʨʫʶʱʠʝ 

ʦʨʛʘʥʠʟʤʳ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʟʘʥʦʩʠʤʳʝ ʠ ʘʢʢʫʤʫʣʠʨʫʶʱʠʝʩʷ ʚʩʣʝʜʩʪʚʠʝ ʪʦʢʦʚ ʚʦʜʳ. 

ʇʨʠʢʨʝʧʣʸʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ, ʦʪʤʝʯʘʶʪʩʷ ʠʥʬʫʟʦʨʠʠ ʠ ʢʦʣʦʚʨʘʪʢʠ. ʂʨʘʡʥʝ 

ʙʝʜʥʳ ʩʦʦʙʱʝʩʪʚʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʘʤʥʷ, ʩʢʘʣʴʥʦʛʦ ʫʛʣʫʙʣʝʥʠʷ ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʦʩʪʥʠʢʘ. ɺʩʝ 

ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʦʦʙʱʝʩʪʚʘ, ʦʜʥʘʢʦ ʩʦʦʙʱʝʩʪʚʘ 

ʪʨʦʩʪʥʠʢʘ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʦʦʙʱʝʩʪʚ ʥʝʞʠʚʳʭ ʩʫʙʩʪʨʘʪʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ 

ʦʨʛʘʥʠʟʤʦʚ. ʄʠʢʨʦʧʝʨʠʬʠʪʦʥ ʵʪʠʭ ʩʫʙʩʪʨʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʞʛʫʪʠʢʦʚʳʤʠ ʠ 

ʮʠʘʥʦʧʨʦʢʘʨʠʦʪʘʤʠ. 

ɹʦʛʘʪʩʪʚʦ ʠ ʩʣʦʞʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʪʜʝʣʴʥʳʤ ʤʠʢʨʦʤʝʩʪʦʦʙʠʪʘʥʠʡ 

ʩʚʷʟʳʚʘʣʠ ʩ ʭʘʨʘʢʪʝʨʦʤ ʦʙʪʝʢʘʥʠʷ ʚʦʜʦʡ ʵʪʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʣʷ 

ʧʨʠʢʨʝʧʣʸʥʥʳʭ ʬʦʨʤ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʚʦʜʳ ʚ ʧʨʠʩʫʙʩʪʨʘʪʥʦʤ ʩʣʦʝ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʛʝʪʝʨʦ- ʠ ʘʚʪʦʪʨʦʬʦʚ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʚʦʜʳ ʠ 

ʧʨʠʥʦʩʦʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʦʦʙʱʝʩʪʚʦ. 
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ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥʘ ʠ ʨʦʣʴ ʚʠʨʫʩʦʚ ʚ ʩʤʝʨʪʥʦʩʪʠ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʙʘʢʪʝʨʠʡ ʚ ʪʨʸʭ ʨʘʟʥʦʪʠʧʥʳʭ 

ʙʦʣʦʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ (ʪʦʧʴ, ʤʦʯʘʞʠʥʘ, ʨʫʯʝʡ). ʏʠʩʣʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʡ (ʜʦ 93Ĭ106 ʢʣ/ʤʣ) 

ʠ ʚʠʨʫʩʦʚ ʜʦ (152Ĭ106 ʯʘʩʪʠʮ/ʤʣ) ʜʦʩʪʠʛʘʣʠ ʦʯʝʥʴ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ. ʄʝʞʜʫ ʥʠʤʠ 

ʥʘʙʣʶʜʘʣʠʩʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ, ʢʘʢ ʚ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ ʠʟʫʯʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢ ʠ ʚ 

ʠʭ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ. ʆʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚ ʚʠʨʠʦ- ʠ ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥʘ (ʤʝʜʠʘʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʣʠ ʦʪ 1.3 ʚ ʤʦʯʘʞʠʥʝ ʜʦ 5.6 ʚ ʨʫʯʴʝ) ʦʢʘʟʘʣʦʩʴ ʚ ʥʠʞʥʠʭ ʧʨʝʜʝʣʘʭ ʟʥʘʯʝʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ. ɺʠʨʫʩʳ ʥʝ ʦʢʘʟʳʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʨʷʤʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥ, ʣʠʟʠʨʫʷ ʥʝ ʙʦʣʝʝ 7.8% ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
 

ʇʨʦʙʳ ʦʪʙʠʨʘʣʠ ʝʞʝʤʝʩʷʯʥʦ ʚ ʜʚʫʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʚ ʪʦʧʷʭ ʠ ʤʦʯʘʞʠʥʘʭ, ʚ ʨʫʯʴʝ ï ʚ 

ʯʝʪʳʨʸʭ. ɺ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʙʳ ʚʦʜʳ ʬʠʢʩʠʨʦʚʘʣʠ ʬʦʨʤʘʣʠʥʦʤ ʜʦ ʢʦʥʝʯʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʨʦʙʝ 2% ʠ ʜʦ ʥʘʯʘʣʘ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʭʨʘʥʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4Ñ2ÁC. 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʬʠʣʴʪʨʘʮʠʠ ʧʨʦʙʳ ʚʦʜʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʫʣʴʪʨʘʟʚʫʢʦʤ 

ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥ (ʟʦʥʜʦʤ ʋɿɼʅ-2ʊ (ʯʘʩʪʦʪʘ 44 ʢɻʮ ʠ ʤʦʱʥʦʩʪʴ 20 Õɸ, ɸʢʘʜʝʤʧʨʠʙʦʨ). ʄʝʪʦʜʳ 

ʦʮʝʥʢʠ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʙʘʢʪʝʨʠʡ, ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʨʫʩʦʚ, ʜʦʣʠ 

ʟʘʨʘʞʸʥʥʳʭ ʬʘʛʘʤʠ ʙʘʢʪʝʨʠʡ, ʘ ʪʘʢʞʝ ʚʠʨʫʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʙʳʣʠ 

ʦʧʠʩʘʥʳ ʨʘʥʝʝ (ʉʪʨʦʡʥʦʚ ʠ ʜʨ., 2011). ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ñStatistica 6.0ò. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʥʛʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʜʣʷ ʫʨʦʚʥʷ 

ʟʥʘʯʠʤʦʩʪʠ 0.05. 

ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʦʣʴʰʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʜʦʩʪʠʛʘʣʘ 93Ĭ106 ʢʣ./ʤʣ. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʙʦʣʦʪʥʳʝ 

ʚʦʜʦʸʤʳ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ɺ ʤʦʯʘʞʠʥʘʭ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʠ 

ʙʠʦʤʘʩʩʘ ʙʘʢʪʝʨʠʡ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʣʝʪʘ, ʠ ʩʥʠʟʠʣʘʩʴ ʥʘ ʧʦʨʷʜʦʢ ʪʦʣʴʢʦ ʚ 

ʩʝʥʪʷʙʨʝ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʪʦʧʷʭ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʘʚʛʫʩʪʝ, ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʠ 

ʙʠʦʤʘʩʩʘ ʙʘʢʪʝʨʠʡ ʥʘʙʣʶʜʘʣʘʩʴ ʪʘʢʞʝ ʚ ʠʶʥʝ (ʚ ʵʪʦʪ ʤʝʩʷʮ ʟʥʘʯʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚʦ ʚʩʝʭ ʪʨʸʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ). ɺ ʨʫʯʴʝ ʥʘʧʨʦʪʠʚ, 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʥʘʙʣʶʜʘʣʠʩʴ ʪʦʣʴʢʦ ʚ ʠʶʥʝ. ʅʘʙʣʶʜʘʣʘʩʴ ʚʳʩʦʢʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥʘ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʚʦʜʝ ʥʠʪʨʘʪʦʚ 

(r=0.78, p<0.05, n=12). ʅʘ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʪʘʥʮʠʷʭ ʙʦʣʴʰʠʥʩʪʚʦ ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥʘ 

ʩʦʩʪʘʚʣʷʣʠ ʦʜʠʥʦʯʥʳʝ ʢʣʝʪʢʠ, ʩʨʝʜʥʠʝ ʦʙʲʸʤʳ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʣʠ 0.17-0.34 

ʤʢʤ3. 
ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʨʫʩʦʚ ʜʦʩʪʠʛʘʣʘ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ (ʜʦ 152Ĭ106 ʯʘʩʪʠʮ/ʤʣ ʚ 

ʠʶʥʝ). ʅʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʟʘ ʩʝʟʦʥ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʩʬʘʛʥʦʚʳʭ ʤʦʯʘʞʠʥʘʭ 

(ʤʝʜʠʘʥʘ=27.8Ĭ106 ʯʘʩʪʠʮ/ʤʣ, CV=86%), ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʘʷ ï ʚ ʪʦʧʷʭ (ʤʝʜʠʘʥʘ=23.3 ʤʣʥ 

ʯʘʩʪʠʮ/ʤʣ, CV=61%), ʩʘʤʘʷ ʥʠʟʢʘʷ ʚ ʨʫʯʴʝ (19.9Ĭ106 ʯʘʩʪʠʮ/ʤʣ, CV=86%). ʉʫʱʝʩʪʚʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʨʫʩʦʚ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ 

ʙʘʢʪʝʨʠʡ ʩ ʧʨʠʢʨʝʧʣʸʥʥʳʤʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʚʠʨʫʩʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʨʫʯʴʝ 

(ʤʝʜʠʘʥʘ=14%, CV=38%), ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʘʷ ï ʚ ʤʦʯʘʞʠʥʘʭ (ʤʝʜʠʘʥʘ=8%, CV=45%), ʩʘʤʘʷ 

ʥʠʟʢʘʷ ï ʚ ʪʦʧʷʭ (ʤʝʜʠʘʥʘ=6%, CV=79%). ʄʝʞʜʫ ʯʠʩʣʝʥʥʦʩʪʴʶ ʚʠʨʫʩʦʚ ʠ ʙʘʢʪʝʨʠʡ ʚʳʷʚʣʝʥʘ 

ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʷ (r=0.72, p<0.05, n=12). ʏʠʩʣʦ ʚʠʜʠʤʳʭ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʢʣʝʪʦʢ ʙʳʣʦ ʦʯʝʥʴ ʤʘʣʦ (ʦʪ 0.0 ʜʦ 1.25%), ʠ ʯʪʦ ʛʦʚʦʨʠʪʴ ʦ ʢʘʢʦʤ-ʣʠʙʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʧʨʷʤʦʤ 

ʚʣʠʷʥʠʠ ʙʘʢʪʝʨʠʦʬʘʛʦʚ ʥʘ ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʦʪʘʭ ʧʦʢʘ ʥʝ ʧʨʠʭʦʜʠʪʩʷ. 

ʂʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ ʚ ʙʦʣʦʪʘʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ, ʧʨʠʯʸʤ 

ʙʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʚʠʜʝ ʙʠʦʧʣʸʥʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠʣʠ ʜʨʫʛʠʭ ʩʫʙʩʪʨʘʪʦʚ, 
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ʘ ʪʘʢ ʞʝ ʚ ʪʦʨʬʷʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʊʘʢ ʚ ʪʦʨʬʝ ʦʣʠʛʦʪʨʦʬʥʦʛʦ ʙʦʣʦʪʘ ʆʙʫʭʦʚʩʢʦʝ ʥʘʭʦʜʠʣʦʩʴ, 

ʚ ʩʨʝʜʥʝʤ, 8.06Ĭ108 ʢʣ/ʛ ʩʳʨʦʛʦ ʪʦʨʬʘ (ɹʝʣʦʚʘ ʠ ʜʨ., 2012). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʣʘʥʢʪʦʥʝ ʥʝʙʦʣʴʰʠʭ ʙʦʣʦʪʥʳʭ ʚʦʜʦʸʤʦʚ ʪʘʢ ʞʝ ʥʘʭʦʜʠʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ. ʀʭ ʢʦʣʠʯʝʩʪʚʦ ʚ ʧʝʨʠʦʜʳ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘʠʙʦʣʴʰʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ, ʥʘ ʧʦʨʷʜʦʢ ʧʨʝʚʦʩʭʦʜʠʪ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʤʝʟʦʪʨʦʬʥʳʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ (ʂʦʧʳʣʦʚ, ʂʦʩʦʣʘʧʦʚ, 2011), ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ, 

ʦʙʳʯʥʦ ʨʝʛʠʩʪʨʠʨʫʝʤʳʤ ʚ ʚʦʜʦʸʤʘʭ (107 ʢʣ/ʤʣ). ɼʘʞʝ ʚ ʧʝʨʠʦʜʳ ʩʧʘʜʘ ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʡ, 

ʦʥʘ ʥʝ ʦʧʫʩʢʘʣʘʩʴ ʥʠʞʝ ʟʥʘʯʝʥʠʡ, ʦʙʳʯʥʦ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʚ ʦʣʠʛʦʪʨʦʬʥʳʭ ʠ ʤʝʟʦʪʨʦʬʥʳʭ 

ʚʦʜʦʸʤʘʭ (ʂʦʧʳʣʦʚ, ʂʦʩʦʣʘʧʦʚ, 2011). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥ ʥʝʣʴʟʷ ʠʛʥʦʨʠʨʦʚʘʪʴ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʦʣʦʪʥʦʡ ʤʠʢʨʦʙʠʦʪʳ. ɹʠʦʤʘʩʩʘ ʙʘʢʪʝʨʠʡ ʪʘʢ ʞʝ ʜʦʩʪʠʛʘʣʘ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʦʝ ʢ ʨʘʙʦʪʝ ʘʚʪʦʨʦʚ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʲʝʢʪʘ ʠ 

ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʌʠʣʠʧʧʠʥʠ ʩ ʩʦʘʚʪʦʨʘʤʠ (Filippini et al., 2006) ʚ 

ʧʨʝʩʥʦʚʦʜʥʳʭ ʤʘʨʰʘʭ ʵʚʪʨʦʬʥʦʛʦ ʦʟ. ʍʦʣʚʠʣ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʐʚʝʡʮʘʨʠʠ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʥʘʨʫʞʠʣʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʨʫʩʦʚ (~107 ʯʘʩʪʠʮ/ʤʣ) ʠ ʙʘʢʪʝʨʠʡ ʚ ʪʦʣʱʝ 

ʚʦʜʳ, ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʠ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʄʝʞʜʫ ʯʠʩʣʝʥʥʦʩʪʴʶ ʚʠʨʫʩʥʳʭ 

ʯʘʩʪʠʮ ʠ ʧʨʦʢʘʨʠʦʪ ʚʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ. ʉʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʙʘʢʪʝʨʠʡ (ʢʘʢ ʚ ʐʠʯʝʥʛʩʢʦʤ ʙʦʣʦʪʝ) ʚ ʦʟ. ʍʦʣʚʠʣ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʂʘʢ ʠ ʚ ʨʘʙʦʪʝ ʘʚʪʦʨʦʚ, 

ʩʦʦʪʥʦʰʝʥʠʝ ʚʠʨʫʩʦʚ ʢ ʙʘʢʪʝʨʠʷʤ ʙʳʣʦ ʦʯʝʥʴ ʥʠʟʢʠʤ (Ò2.4) ʜʘʞʝ ʚ ʪʦʣʱʝ ʚʦʜʳ, ʦʜʥʘʢʦ ʜʦʣʷ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʚ ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥʝ ʜʦʩʪʠʛʘʣʘ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ (8-32%). ʅʘʧʨʦʪʠʚ, 

ʚ ʙʠʦʧʣʸʥʢʘʭ, ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʫʨʦʚʝʥʴ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʙʳʣ ʙʣʠʟʦʢ ʢ ʧʨʝʜʝʣʫ 

ʨʘʟʨʝʰʝʥʠʷ ʤʝʪʦʜʘ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʵʪʠʭ ʜʚʫʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩʣʝʜʫʝʪ, ʦʜʥʘʢʦ, ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ ʠ ʚʣʠʷʥʠʝ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʥʠʭ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʥʫʪʨʠʙʦʣʦʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʘʢʪʝʨʠʦ- ʠ ʚʠʨʠʦʧʣʘʥʢʪʦʥʘ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 93Ĭ106 ʢʣ./ʤʣ ʠ 

ʜʦ 152 Ĭ106 ʯʘʩʪʠʮ/ʤʣ). ɺʳʷʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʨʫʩʦʚ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʙʘʢʪʝʨʠʡ. ɺʝʣʠʯʠʥʳ ʦʪʥʦʰʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʨʫʩʦʚ ʢ 

ʢʦʣʠʯʝʩʪʚʫ ʙʘʢʪʝʨʠʡ, ʚ ʮʝʣʦʤ, ʦʢʘʟʘʣʠʩʴ ʥʠʟʢʠʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʠʨʠʦʧʣʘʥʢʪʦʥʘ ʠ ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥʘ, ʫʨʦʚʝʥʴ ʠʥʬʝʢʮʠʠ ʠ ʚʠʨʫʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ 

ʩʤʝʨʪʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʚʦ ʚʥʫʪʨʠʙʦʣʦʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʦʯʝʥʴ ʥʠʟʢʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʀʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʙʘʥʢʘ ʩʝʤʷʥ ʥʘ ʧʨʠʤʝʨʝ ɺʦʣʞʩʢʦʛʦ ʧʣʸʩʘ 

ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʝʛʦ ʧʨʠʪʦʢʦʚ 

 

ʈʝʟʶʤʝ. ɹʘʥʢ ʩʝʤʷʥ ï ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʦʚ. ʆʜʥʘʢʦ ʫʨʦʚʝʥʴ 

ʠʟʫʯʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ɺʝʨʭʥʝʚʦʣʞʩʢʦʤ ʨʝʛʠʦʥʝ ʥʝ ʚʝʣʠʢ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʦʪʨʘʞʘʝʪ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʧʨʠʙʨʝʞʥʦʛʦ ʙʘʥʢʘ ʩʝʤʷʥ ʚ ʨʘʤʢʘʭ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʥʝ ʩʪʘʙʠʣʴʥʦʛʦ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ï ʟʦʥʳ ʚʨʝʤʝʥʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ (ɿɺɿ). 
 

ʇʦʯʚʝʥʥʳʡ ʙʘʥʢ ʩʝʤʷʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʩʪʝʥʠʡ (ʄʘʨʢʦʚ, 2012). ɹʘʥʢ ʩʝʤʷʥ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ɺʝʨʭʥʝʡ ɺʦʣʛʠ, ʢʘʢ ʠ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥ ʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʨʘʙʦʪ (ɺʦʨʦʥʦʚ,1943; ʆʚʝʩʥʦʚ, 1963, ɸʛʘʤʘʤʝʜʦʚ, 1969). ʇʨʦʚʝʜʸʥʥʳʝ 

ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʙʘʥʢʦʚ ʩʝʤʷʥ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʝʛʦ ʧʨʠʪʦʢʦʚ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʤʳ ʧʦʥʠʤʘʝʤ ʧʦʜ ʙʘʥʢʦʤ ʩʝʤʷʥ (ɹʉ) ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʜʠʘʩʧʦʨ ʤʘʢʨʦʬʠʪʦʚ ʚ ʧʨʠʙʨʝʞʥʦʤ ʛʨʫʥʪʝ. ɺ ʥʝʸ ʚʢʣʶʯʝʥʳ ʥʝ ʪʦʣʴʢʦ ʩʝʤʝʥʘ 

ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʛʝʥʝʨʘʪʠʚʥʳʝ ʜʠʘʩʧʦʨʳ ʭʘʨʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʦʜ ʭʘʨʘ (Chara), 

ʩʦʧʦʩʪʘʚʠʤʳʝ ʧʦ ʨʘʟʤʝʨʫ ʩ ʩʝʤʝʥʘʤʠ (Brochet et al., 2010). 

ʇʨʠʙʨʝʞʥʳʝ ʫʯʘʩʪʢʠ ʚʦʜʦʸʤʦʚ ʩ ʧʝʨʝʤʝʥʥʳʤ ʫʨʦʚʥʝʤ ʥʘʧʦʣʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʟʦʥʫ ʚʨʝʤʝʥʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ. ʊʘʢ, ʚ ʈʳʙʠʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ, 

ʦʩʥʦʚʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʛʦ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʤʦʛʫʪ 

ʜʦʩʪʠʛʘʪʴ 5 ʤʝʪʨʦʚ. 

ʆʪʙʦʨ ʧʨʦʙ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʧʝʩʯʘʥʳʭ ʦʪʤʝʣʷʭ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʟʦʥʫ ʚʨʝʤʝʥʥʦʛʦ 

ʟʘʪʦʧʣʝʥʠʷ, ʧʦʜʭʦʜʥʦʛʦ ʢʘʥʘʣʘ, ʫʩʪʴʝʚʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʪʦʢʦʚ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ 

ɺʦʣʞʩʢʦʛʦ ʧʣʸʩʘ (ʘʨʭʠʚ). ʆʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʪʙʦʨʘ ʧʨʦʙ ʩʝʤʷʥ ʧʦʩʣʫʞʠʣ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʧʨʦʙʦʦʪʙʦʨʥʠʢ ʜʠʘʤʝʪʨʦʤ 4.8 ʤʤ., ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʠʟ ʧʦʣʠʤʝʨʥʦʡ 

ʪʨʫʙʢʠ ʠ ʩʥʘʙʞʸʥʥʳʡ ʧʦʨʰʥʝʤ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʙ. ɺʳʜʝʣʝʥʠʝ ʩʝʤʷʥ ʠʟ 

ʚʳʩʫʰʝʥʥʳʭ ʠ ʧʨʦʩʝʷʥʥʳʭ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚʨʫʯʥʫʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʥʦʢʫʣʷʨʥʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ. ʇʦʜʨʦʙʥʦ ʤʝʪʦʜʠʢʘ ʦʧʠʩʘʥʘ ʚ ʥʘʰʠʭ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ (ʊʠʭʦʥʦʚ, 

ʃʘʧʠʨʦʚ, 2015). ʇʨʦʙʳ, ʩʦʙʨʘʥʥʳʝ ʥʘ ʙʝʨʝʛʘʭ ɺʦʣʞʩʢʦʛʦ ʧʣʸʩʘ, ʨʘʟʜʝʣʷʣʠʩʴ ʥʘ ʪʨʠ ʛʦʨʠʟʦʥʪʘ, 

ʧʦ 5 ʩʤ ʢʘʞʜʳʡ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʢʘʢ ʩʦʙʨʘʥʥʳʝ ʣʠʯʥʦ ʘʚʪʦʨʦʤ (ʦʭʚʘʪʳʚʘʶʪ 

ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2015 ʛʦʜ), ʪʘʢ ʠ ʭʨʘʥʷʱʠʝʩʷ ʚ ʘʨʭʠʚʝ ʣʘʙʦʨʘʪʦʨʠʠ (ʩ 1994 ʧʦ 1996 ʛʦʜ). 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʛʝʥʝʨʘʪʠʚʥʳʝ ʜʠʘʩʧʦʨʳ 80 

ʤʘʢʨʦʬʠʪʦʚ, ʚʢʣʶʯʘʷ ʦʦʩʧʦʨʳ ʭʘʨʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ɸʥʘʣʠʟ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ɹʉ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦ ʩʠʩʪʝʤʝ APG IV. ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʦʙ ʛʨʫʥʪʘ ʠʟ ɿɺɿ ɺʦʣʞʩʢʦʛʦ ʧʣʸʩʘ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʩʝʤʝʥʘ 44 ʚʠʜʦʚ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʠʟ 26 ʨʦʜʦʚ, 18 ʩʝʤʝʡʩʪʚ ʠ 13 ʧʦʨʷʜʢʦʚ. ɺ ʛʨʫʥʪʝ 

ɿɺɿ ʧʨʠʪʦʢʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʛʝʥʝʨʘʪʠʚʥʳʝ ʜʠʘʩʧʦʨʳ 49 ʚʠʜʦʚ ʠʟ 41 ʨʦʜʘ, 24 ʩʝʤʝʡʩʪʚ, 15 

ʧʦʨʷʜʢʦʚ ʠ 3 ʦʪʜʝʣʦʚ. 

ʀʟ ʚʩʝʛʦ ʧʫʣʘ ʩʝʤʷʥ, ʩʦʙʨʘʥʥʳʭ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ 

ʷʜʨʦ ï ʛʨʫʧʧʫ ʚʠʜʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʠʤʠ ʦʙʠʣʠʝʤ ʠ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ: Alisma 

plantago-aquatica L.; Betula pendula Roth; Butomus umbellatus L.; Chenopodium album L.; Ch. 

glaucum L.; Ch. rubrum L.; Eleocharis acicularis (L.) Roem. et Schult.; Oenanthe aquatica (L.) 

Poir.; Persicaria hydropiper (L.) Spach; P. lapathifolia (L.) Gray; Rumex confertus Willd.; R. 

maritimus L. ʠ Taraxacum spp. ʅʘ ʜʦʣʶ ʚʠʜʦʚ ʩʣʘʛʘʶʱʠʭ ʷʜʨʦ ɹʉ ʧʨʠʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 80% ʦʪ 

ʦʙʲʸʤʘ ʩʝʤʷʥ ʚʳʷʚʣʝʥʥʳʭ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ʇʨʠʙʨʝʞʥʳʝ ʦʙʣʘʩʪʠ ɺʦʣʞʩʢʦʛʦ ʧʣʸʩʘ ʠ ʝʛʦ ʧʨʠʪʦʢʦʚ ʥʝ ʦʜʥʦʨʦʜʥʳ ʠ ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʚʘ ʨʘʟʥʳʭ ʛʨʘʜʠʝʥʪʘ. ʇʝʨʚʳʡ ʛʨʘʜʠʝʥʪ ï ʦʪ ʢʦʨʝʥʥʦʛʦ ʙʝʨʝʛʘ ʢ ʫʨʝʟʫ ʚʦʜʳ, 

ʦʪʨʘʞʘʶʱʠʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʝʥʠʷ ʢ ʥʝʤʫ ʙʳʣʦ 
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ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɹʉ ʧʦ ʛʣʫʙʠʥʝ ʚ ʨʘʤʢʘʭ ʚʳʜʝʣʝʥʥʳʭ ʧʦʜʟʦʥ. 

ɺʪʦʨʦʡ ʛʨʘʜʠʝʥʪ ï ʦʪ ʨʝʢʠ ʢ ʚʦʜʦʭʨʘʥʠʣʠʱʫ, ʦʪʨʘʞʘʶʱʠʡ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʜʧʦʨʘ ʥʘ ʧʨʠʪʦʢʠ, 

ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʠ ʰʠʨʠʥʳ ʦʪʤʝʣʝʡ. 

ɺ ʯʠʩʣʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʘʥʢʘ ʩʝʤʷʥ ʤʳ ʚʳʜʝʣʷʝʤ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ, ʘ ʪʘʢ ʞʝ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʫʨʦʚʝʥʴ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ 

ʩʭʦʜʩʪʚʘ (ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ɾʘʢʢʘʨʘ). 

ɼʣʷ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɹʉ ʚ ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ ʛʨʘʜʠʝʥʪʘ 

ʨʘʩʩʤʦʪʨʠʤ ɹʉ ɺʦʣʞʩʢʦʛʦ ʧʣʸʩʘ. 

ʅʘ ʦʙʩʳʭʘʶʱʝʤ ʧʨʠʙʨʝʞʴʝ ɺʦʣʞʩʢʦʛʦ ʧʣʸʩʘ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʩʝʤʷʥ, ʚ ʨʘʤʢʘʭ 

ʧʦʜʟʦʥ, ʙʳʣ ʨʘʩʧʨʝʜʝʣʸʥ ʥʝ ʨʘʚʥʦʤʝʨʥʦ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʦʙʩʳʭʘʶʱʝʛʦ ʫʯʘʩʪʢʘ, ʦʪʢʨʳʪʦʛʦ ʜʣʷ ʟʘʥʦʩʘ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʢ ʩ ʙʝʨʝʛʘ, 

ʪʘʢ ʠ ʩ ʚʦʜʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʚ ʥʘʠʙʦʣʝʝ ʫʜʘʣʸʥʥʦʡ ʦʪ ʫʨʝʟʘ ʚʦʜʳ ʧʦʜʟʦʥʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʨʘʟʚʠʪʳʤʠ 

ʩʦʦʙʱʝʩʪʚʘʤʠ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʇʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ, ʢ ʫʨʝʟʫ ʚʦʜʳ 

ʫʨʦʚʝʥʴ ʦʙʩʝʤʝʥʸʥʥʦʩʪʠ ʛʨʫʥʪʘ ʩʥʠʞʘʣʩʷ. 

ɺ ʩʧʝʢʪʨʝ ʵʢʦʪʠʧʦʚ ʙʘʥʢʘ ʩʝʤʷʥ ɿɺɿ ɺʦʣʞʩʢʦʛʦ ʧʣʸʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʵʢʦʪʠʧʳ ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɺ.ɻ. ʇʘʧʯʝʥʢʦʚʘ (2001). ʅʝʩʤʦʪʨʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʛʨʫʥʪʘ, ʜʦʤʠʥʠʨʫʝʪ ʛʨʫʧʧʘ 

ʵʢʦʪʠʧʦʚ ʟʘʭʦʜʷʱʠʝ ʚ ʚʦʜʫ ʙʝʨʝʛʦʚʳʝ ʨʘʩʪʝʥʠʷ. ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʦ-

ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ, ʙʳʣʘ ʦʪʤʝʯʝʥʳ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ɿɺɿ, ʘ ʘʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ ï ʚ ʥʠʞʥʝʡ. 

ʉʢʦʨʦʩʪʴ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ɿɺɿ ʥʝ ʦʜʠʥʘʢʦʚʘ. ɼʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ 

ʜʝʣʘʶʪ ʥʝʚʦʟʤʦʞʥʳʤ ʪʦʯʥʫʶ ʜʘʪʠʨʦʚʢʫ ʦʪʣʦʞʝʥʠʡ ʧʦ ʛʣʫʙʠʥʝ. ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʩʫʤʤʘʨʥʦ ʜʚʘ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘ (0 ï 10 ʩʤ.) 

ʦʭʚʘʪʳʚʘʶʪ ʙʦʣʝʝ 90% ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʧʦʨʷʜʢʘ 80% ʦʪ ʦʙʲʝʤʘ ʩʝʤʷʥ. ɸʥʘʣʠʟ ʫʨʦʚʥʷ 

ʩʭʦʜʩʪʚʘ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʚʝʥʴ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʛʦʨʠʟʦʥʪʘʤʠ ʚ ʨʘʤʢʘʭ 

ʧʦʜʟʦʥʳ ʤʥʦʛʦ ʚʳʰʝ ʫʨʦʚʥʷ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʧʦʜʟʦʥʘʤʠ ʚ ʮʝʣʦʤ. 

ɺʪʦʨʦʡ ʛʨʘʜʠʝʥʪ (ʨʝʢʘ ï ʚʦʜʦʭʨʘʥʠʣʠʱʝ) ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʥʘ ʧʨʠʤʝʨʝ ʧʨʠʪʦʢʦʚ 

ɺʦʣʞʩʢʦʛʦ ʧʣʸʩʘ. ɼʣʷ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘʤʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʭʝʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʨʘʙʦʪʝ ɸ.ʀ. ʎʚʝʪʢʦʚʘ ʠ ʜʨ. (2015). ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʨʷʜʫ 

ʦʪ ʟʦʥʳ ʩʚʦʙʦʜʥʦʛʦ ʪʝʯʝʥʠʷ ʢ ʚʦʜʦʭʨʘʥʠʣʠʱʫ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʘʢ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʪʘʢ ʠ ʫʨʦʚʥʷ ʦʙʩʝʤʝʥʸʥʥʦʩʪʠ ʛʨʫʥʪʘ. ʉʧʝʢʪʨ ʵʢʦʪʠʧʦʚ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʧʨʠʪʦʢʦʚ ʩʭʦʞ ʩʦ ʩʧʝʢʪʨʦʤ ɺʦʣʞʩʢʦʛʦ ʧʣʸʩʘ ï ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʜʦʤʠʥʠʨʫʝʪ ʛʨʫʧʧʘ ʵʢʦʪʠʧʦʚ ʟʘʭʦʜʷʱʠʝ ʚ ʚʦʜʫ (ʙʝʨʝʛʦʚʳʝ) ʨʘʩʪʝʥʠʷ. ʆʜʥʘʢʦ ʚ ʨʷʜʫ ʦʪ 

ʨʝʢʠ ʢ ʚʦʜʦʭʨʘʥʠʣʠʱʫ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʜʦʣʝʡ ʛʨʫʧʧ ʵʢʦʪʠʧʦʚ ʠʩʪʠʥʥʦ ʚʦʜʥʳʭ 

ʠ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ. ʋʨʦʚʝʥʴ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʟʦʥʘʤʠ ʢʦʣʝʙʘʣʘʩʴ 

ʦʪ 12 ʜʦ 52%. 

ɹʘʥʢ ʩʝʤʷʥ, ʥʘʨʷʜʫ ʩ ʙʘʥʢʦʤ ʚʝʛʝʪʘʪʠʚʥʳʭ ʜʠʘʩʧʦʨ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʣʦʨʳ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ. ʆʜʥʘʢʦ ʫʨʦʚʝʥʴ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʙʘʥʢʦʤ ʩʝʤʷʥ ʠ ʬʣʦʨʦʡ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʩʪʘʥʮʠʡ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʥʠʟʢʠʡ, ʦʥ ʢʦʣʝʙʘʣʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 9 ʜʦ 47%. 
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Spatial spring distribution of zooplankton in Lake Obsterno, Belarus 

 

Summary. The state of biological communities inhabiting different water bodies was analyzed with 

the aim of determining late spring zooplankton species composition for Belarusian Lake Obsterno in 

contrasting sub habitats of pelagial, clean littoral, rush beds and yellow lily zone. The results indicated 

that the dominant species of zooplankton in pelagial is Bosmina crassicornis and for clean littoral, 

rush bed and yellow lily zone is Ceriodaphnia pulchella. The most noticeable changes in the 

composition of zooplankton number of individuals occurred in a negative relation of Daphnia and B. 

crassicornis with temperature and NH4
+ but for Cer. pulchella and Chydorus sphaericus by a positive 

relation with temperature and NH4
+ respectively. In the other side, the first (C. pulchella and Daphnia) 

and the second filterators (B. crassicornis) revealed a negative correlation with NH4
+

 but detrivorous 

(Ch. sphaericus) expressed a positive correlation with the mentioned hydrochemical parameter. The 

present study attempts to analyze the structure and organization of lake ecosystems, to reveal causes 

behind the basic possibility of species presence in those biotopes in late-spring period according the 

conditions of macrophytes which start to grow. 
 

Zooplankton is assumed to develop in response to food availability with peaks following 

phytoplankton after some delay. The spring peak of grazing zooplankton leads to a decline in 

phytoplankton biomass toward a mid-season biomass minimum (clear water phase). Subsequently, 

food limitation and fish predation control zooplankton biomass. The summer increase of 

phytoplankton in eutrophic systems contains a high proportion of inedible phytoplankton, thus 

shifting top-down control of phytoplankton from control of total biomass to control of community 

composition. The whole process of community assembly was assumed to be initiated by the vernal 

light increase and terminated by the autumnal light decrease. The main goal of this survey ï to study 

of the distribution of zooplankton in different habitats shallow mesotrophic lake in the late-spring 

period in order to investigate the factors that may affect the quantitative development of zooplankton 

with different elemental composition in different contrasting locations and the influence of 

zooplankton community on the surrounding environment. Improved knowledge about winter 

conditions and about shifts in response to recent climate change has opened a debate about one of the 

basic assumptions underlying the original PEG model: that is, that winter effectively resets the 

plankton community (Jeppesen et al., 2004; Blank et al., 2009; H¿lsmann et al., 2012; Wommack , 

Colwell, 2000; Duffy et al., 2005; Kagami et al., 2007), as well as acknowledgement of the effects of 
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food quality on trophic transfer efficiency and zooplankton dynamics (Elser et al., 2000; Muller-

Navarra et al., 2000). 

Material and methods. The zooplankton samples were collected from Lake Obsterno which 

is located in the south of Miory district of Vitebsk region with maximum depth of 12 m from three 

littoral zones (approximate depth of 1.2-1.5 m) and one pelagic station (depth of cca 5 meters). In 

littoral 3 stations were chosen: one from the open water including open sandy intertidal zone covering 

Chara (clean littoral) and two among the macrophytes ï one of them ï common rush beds 

(Schoenoplectus lacustris), and the second one among Yellow Water-lily  (Nuphar lutea), using taw 

net (mesh size 100 Õm and diameter of 25 cm), extending from the bottom to the surface (in pelagic 

zone ï once and other three stations two/three times). All station samples were taken once a day at 

10-12 a.m., then fixed by 4% formalin solution and transformed to the lab in order to define the 

species composition. Finally samples were treated under a stereo microscope MBS-10. 
Statistical analyses and results. According to the Excel statictical analyses, the dominant 

species of zooplankton in pelagial is Bosmina crassicornis (18045.93015 ind/m3) and for clean 

littoral, rush bed and nymphae zone is Ceriodaphnia pulchella (8719, 14831, 16306 ind/m3) 

respectively. Negative relation of Daphnia and B. crassicornis with temperature and NH4
+

 (r
2
(t)=0.75, 

0.90 and r2 
(NH4

+
) = 0.95, 0.97) and positive relation of C. pulchella and Chydorus sphaericus with 

temperature and NH4
+

 (r
2
(t)=0.83, 0.84 and r2 

(NH4
+

) = 0.96, 0.94) were observed respectively. In the 

other side, the first (C. pulchella and Daphnia) and the second filterators (B. crassicornis) revealed a 

negative correlation with NH4
+(r2

(NH4
+

)=0.82, 0.94) and detrivorous (Chydorus) expressed a positive 

one with the mentioned hydrochemical parameter (r2
(NH4

+
)=0.94). The measurement of NH4

+ for 

pelagial, clean littoral, rush bed and yellow lily zone 0.15, 0.27, 0.27 and 0.29 (mg/l) and temperature 

for the mentioned sub habitants were reported 21.7, 23.2, 23.0, 24.0 (tęC) respectively. 
Discussion. A study of Cladocerans (Jeppesen et al., 2003a) showed that Daphnia and 

Ceriodaphnia percentage contribution remained high in some nutrient-rich Danish lakes which is in 

good agreement with data from the UK (Davidson et al., 2007), (Watson, Carpenter, 1974) and 

Obsterno in clean littoral, rush bed and nymphae zone during spring. Accordingly, in Davidson and 

Jeppesens survey, multiple regression revealed that the proportion of Bosmina is strongly related to 

TP which is a witness for our results in pelagial sub habitant which in B. crassicornis is the dominant 

species. As far as trophy is concerned, Obsterno as a mesotrophic lake receives various mixtures of 

nutrient sources that have lower average N : P . Our study showed that in pelagial zone where owns 

the highest zooplankton number of species specially B. crassicornis, TN of zooplankton expressed 

the highest rate in comparison with the other habitant species. 
As for the temperature, Cladocerans may also be useful proxies for direct and indirect effects 

of climate change. Changes in temperature may also be tracked by changes in the proportion of 

Bosmina, which decreases several order of magnitudes from Greenland to Spain (Jeppesen et al., 

2003b) which can prove our achievements too or even by changes in this ratio among chydorids 

(Sarmaja-Korjonen, 2003) that is in agreement with our positive correlation of detrivorous 

(Chydorus) and temperature. Cladocerans may prove to be useful indicators of past climate change, 

as demonstrated for several lake (Verschuren et al., 1999a, 1999b, 2000). 

NH4
+ distribution is inversely correlated to the D.O ï pH group. The negative pole of the 

factor is related to the production of ammonia caused by the anaerobic decomposition of the organic 

load in the sediment-water interface of the lake. The highest near-bottom NH4+ concentrations in 

Pamvotis Lake were reported in August during 1-year surveys (Kagalou et al., 2001; Romero et al., 

2002). As found in other studies of NH4
+ uptake in freshwater (Liao, Lean, 1978; Murphy, 1980; 

Priscu, Priscu, 1984), uptake rates were observed to decrease at higher species richness which is also 

matched with our survey specially in pelagial zone. According to other surveys (Currie, Kalff, 1984; 

Currie et al., 1986) the low levels of Chla in Kennedy Lake (<0.69) suggest that it is considerably 

more NH4
+ and it might be a reason for the lees NH4

+ in pelagial than the other habitats but its not 

possible to be generalized currently to a small part of our investigation. 

As a conclusion, we suppose that these groups of zooplankton might be used as sensitive 

organisms (biological indicators) in studies of the impacts of lake chemistry on the biodiversity. We 
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found numerous weak, but significant correlations between species richness with NH4
+ and 

temperature. It is frequently reported that different taxonomic groups showed different, sometimes 

opposite responses to the same chemical parameter. We hypothesized that this is typical for lakes that 

belong to the same lake district and are characterized by similar climate, geology, and were formed 

at the same time. As a result, such a data set gives a unique opportunity to reveal even weak 

correlations between hydrochemical parameters and species richness. 
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ʈʝʟʶʤʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʘʪʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʦʦʙʝʥʪʦʩʘ ʪʨʝʭ ʦʟʝʨ 

ɹʘʷʥʘʫʣʴʩʢʦʛʦ ɻʅʇʇ ʚ 2011-2013 ʛʦʜʘʭ. ʆʧʠʩʘʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʜʦʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚʦ 

ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ 2013 ʛʦʜʫ. 
 

ʊʝʨʨʠʪʦʨʠʷ ɹʘʷʥʘʫʣʴʩʢʦʛʦ ɻʅʇʇ ʧʦ ʫʩʪʨʦʡʩʪʚʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʠʟʢʦʛʦʨʥʳʡ ʨʝʣʴʝʬ ɹʘʷʥʘʫʣʴʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʢʪʦʥʠʯʝʩʢʠ-

ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠ-ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʛʦʨʥʳʭ ʚʝʨʰʠʥ 

ɹʘʷʥʘʫʣʴʩʢʦʛʦ ʤʘʩʩʠʚʘ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 1027 ʤ (ʛʦʨʘ ɸʢʧʝʪ) ʜʦ 686 ʤ (ʛʦʨʘ ʅʠʷʟ). 

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʟʝʨʘʤʠ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʝʢʘʤʠ, ʩʪʝʢʘʶʱʠʤʠ ʩ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʦʚ ɹʘʷʥʩʢʠʭ ʛʦʨ: ʩ ʛʦʨ ɸʢʧʝʪ ï ʥʘ 

ʩʝʚʝʨʝ, ɸʢʢʘʨʘʛʘʡ, ʉʛʝʣʝʥ, ʏʠʙʝʪ ï ʥʘ ʟʘʧʘʜʝ, ʅʠʷʟ ï ʥʘ ʶʛʝ (ʈʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʠé, 

1991). 

ʆʟʝʨʦ ɾʘʩʳʙʘʡ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʛʦʨ ɸʢʧʝʪ ʠ ʆʛʝʣʝʥ. ʇʣʦʱʘʜʴ ʟʝʨʢʘʣʘ 

ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 3.7 ʢʤ2, ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ï 31.2 ʢʤ2. ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ 

ʙʝʨʝʛ ʤʝʩʪʘʤʠ ʧʦʣʦʛʠʡ ʩ ʧʣʷʞʘʤʠ. ɼʥʦ ʦʟʝʨʘ ʨʦʚʥʦʝ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ 14 ʤ (ʌʠʣʦʥʝʮ, 

ʆʤʘʨʦʚ, 1974). ɺ ʧʝʨʠʦʜ 2011-2013 ʛʦʜʦʚ ʚ ʦʟ. ɾʘʩʳʙʘʡ ʚʩʪʨʝʯʝʥʳ 10 ʚʠʜʦʚ ʠʟ 2 ʢʣʘʩʩʦʚ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ: Nematoda ʠ Insecta, ʚ ʪʦʤ ʯʠʩʣʝ ʣʠʯʠʥʢʠ ʧʦʜʝʥʦʢ Caenis macrura, ʭʠʨʦʥʦʤʠʜ 

Tanytarsus gregarius, Chironomus cingulatus, Glyptotendipes gripekovenir ʠ ʢʫʢʦʣʢʠ ʉhironomus 

sp. (ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, 2011, 2012, 2013). ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʦʦʙʝʥʪʦʩʘ ʦʟ. 

ɾʘʩʳʙʘʡ ʚ 2013 ʛʦʜʫ ʠʤʝʣʠ ʟʥʘʯʝʥʠʷ 1410 ʵʢʟ./ʤ2 ʠ 1.07 ʛ/ʤ2. ʇʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ 

ʜʦʤʠʥʠʨʦʚʘʣʠ ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ (1390 ʵʢʟ./ʤ2 ʠ 1.05 ʛ/ʤ2), ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʫ ʣʠʯʠʥʦʢ 

ʧʦʜʝʥʦʢ ʠ ʢʫʢʦʣʦʢ ʭʠʨʦʥʦʤʠʜ (10 ʵʢʟ./ʤ2 ʠ 0.01 ʛ/ʤ2). ʇʦ ʰʢʘʣʝ ʪʨʦʬʥʦʩʪʠ ʦʟ. ɾʘʩʳʙʘʡ 

ʦʪʥʝʩʝʥ ʢ Ŭ-ʦʣʠʛʦʪʨʦʬʥʦʤʫ ʪʠʧʫ ʚʦʜʦʝʤʦʚ, ʦʯʝʥʴ ʥʠʟʢʦʤʫ ʢʣʘʩʩʫ ʢʦʨʤʥʦʩʪʠ ʜʣʷ ʨʳʙ-

ʙʝʥʪʦʬʘʛʦʚ (ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, 2013). 
ʆʟʝʨʦ ʉʘʙʳʥʜʳʢʦʣʴ ʨʘʩʧʦʣʦʞʝʥʦ ʫ ʧʦʩʝʣʢʘ ɹʘʷʥʘʫʣ, ʤʝʞʜʫ ʛʦʨ ɸʢʧʝʪ ʠ ʅʠʷʟ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ï 95.9 ʢʤ2, ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï 7.4 ʢʤ2. ʆʟʝʨʦ ʠʤʝʝʪ 

ʥʝʧʨʘʚʠʣʴʥʫʶ ʛʨʫʰʝʚʠʜʥʫʶ ʬʦʨʤʫ ʠ ʩʠʣʴʥʦʠʟʚʠʣʠʩʪʫʶ ʙʝʨʝʛʦʚʫʶ ʣʠʥʠʶ. ʖʛʦ-ʚʦʩʪʦʯʥʳʡ ʠ 

ʩʝʚʝʨʥʳʝ ʙʝʨʝʛʘ ʚʳʩʦʪʦʡ 5-10 ʤ ʢʨʫʪʳʝ ʠ ʢʘʤʝʥʠʩʪʳʝ; ʚʦʩʪʦʯʥʳʡ ï ʧʝʩʯʘʥʳʡ ʩ ʚʳʩʦʪʦʡ ʜʦ 4.5 

ʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʦʟʝʨʘ ï 9.5 ʤ. ɺʦʜʘ ʦʟʝʨʘ ʧʨʝʩʥʘʷ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʥʘʪʨʠʝʚʘʷ 

(ʌʠʣʦʥʝʮ, ʆʤʘʨʦʚ, 1974). ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʟʦʦʙʝʥʪʦʩʘ ʚ 2011-2013 ʛʦʜʦʚ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 17 

ʚʠʜʘʤʠ ʜʚʫʢʨʳʣʳʭ, ʠʟ ʢʦʪʦʨʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʷʚʣʷʣʠʩʴ ʭʠʨʦʥʦʤʠʜʳ Procladius 

ferrugineusr, Endochironomus albipennis, Cladotanytarsus mancus,ʠ ʭʘʦʙʦʨʠʜʳ ʨʦʜʘ Chaoborus 

ʠ Ceratopogonidae (ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, 2011, 2012, 2013). ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ 

ʟʦʦʙʝʥʪʦʩʘ ʦʟ. ʉʘʙʳʥʜʳʢʦʣʴ ʚ 2013 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 1808 ʵʢʟ./ʤ2 ʠ 1.77 ʛ/ʤ2. ʇʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ 

ʙʠʦʤʘʩʩʝ ʜʦʤʠʥʠʨʦʚʘʣʠ ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ (1760 ʵʢʟ./ʤ2 ʠ 1.62 ʛ/ʤ2), ʣʠʯʠʥʢʠ ʧʨʦʯʠʭ 

ʜʚʫʢʨʳʣʳʭ ʜʘʣʠ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ (48 ʵʢʟ./ʤ2 ʠ 0.15 ʛ/ʤ2). ʉʦʛʣʘʩʥʦ ʰʢʘʣʝ ʪʨʦʬʥʦʩʪʠ ʦʟ. 

ʉʘʙʳʥʜʳʢʦʣʴ ʙʳʣʦ ʦʪʥʝʩʝʥʦ ʢ Ŭ-ʦʣʠʛʦʪʨʦʬʥʦʤʫ ʪʠʧʫ, ʦʯʝʥʴ ʥʠʟʢʦʤʫ ʢʣʘʩʩʫ ʢʦʨʤʥʦʩʪʠ 

(ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, 2013). 
ʆʟʝʨʦ ʊʦʨʘʡʛʳʨ ʨʘʩʧʦʣʦʞʝʥʦ ʫ ʧʦʜʥʦʞʠʡ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ɹʘʷʥʘʫʣʴʩʢʠʭ ʛʦʨ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʨʘʚʥʘ 12.9 ʢʤ2, ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï 1.9 ʢʤ2. ʆʟʝʨʦ 

ʠʤʝʝʪ ʚʠʜ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʘ, ʚʳʪʷʥʫʪʦʛʦ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ɼʥʦ ʧʣʦʩʢʦʝ, ʩʦ 

ʩʣʘʙʳʤ ʫʢʣʦʥʦʤ ʢ ʮʝʥʪʨʫ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ 11 ʤ. ɺʦʜʘ ʦʟʝʨʘ ʩʣʘʙʦʩʦʣʦʥʦʚʘʪʘʷ (ʌʠʣʦʥʝʮ, 
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ʆʤʘʨʦʚ, 1974). ɺ 2011-2013 ʛʦʜʘʭ ʚ ʟʦʦʙʝʥʪʦʩʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 20 ʚʠʜʦʚ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠʟ 

3 ʢʣʘʩʩʦʚ: ʚʦʜʷʥʳʝ ʢʣʝʱʠ, ʙʦʢʦʧʣʘʚʳ ʨʦʜʘ Gammarus, ʘ ʪʘʢʞʝ ʥʘʩʝʢʦʤʳʝ, ʚʢʣʶʯʘʶʱʠʝ 18 

ʚʠʜʦʚ ʠʟ ʦʪʨʷʜʦʚ Diptera ï 14 (ʚʢʣʶʯʘʷ 12 ʚʠʜʦʚ ʭʠʨʦʥʦʤʠʜ), Ephemeroptera ï 1, Odonata ï 1, 

Coleoptera ï 1, Trichoptera ï 1 (ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, 2011, 2012, 2013). ɺ 2013 ʛʦʜʫ 

ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʟʦʦʙʝʥʪʦʩʘ ʦʟ. ʊʦʨʘʡʛʳʨ ʠʤʝʣʠ ʟʥʘʯʝʥʠʷ 1690 ʵʢʟ./ʤ2 ʠ 2.69 ʛ/ʤ2. 

ɼʦʤʠʥʠʨʦʚʘʣʠ ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ (1160 ʵʢʟ./ʤ2 ʠ 1.37 ʛ/ʤ2) ʠ ʧʨʦʯʠʭ ʜʚʫʢʨʳʣʳʭ (340 ʵʢʟ./ʤ2 

ʠ 1.15 ʛ/ʤ2), ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʠʣʠʷ ʜʦʩʪʠʛʘʣʠ ʥʝʤʘʪʦʜʳ, ʚʦʜʥʳʝ ʢʣʝʱʠ ʠ 

ʣʠʯʠʥʢʠ ʜʨʫʛʠʭ ʦʪʨʷʜʦʚ ʥʘʩʝʢʦʤʳʭ. ʇʦ ʰʢʘʣʝ ʪʨʦʬʥʦʩʪʠ ʚʦʜʦʝʤ ʦʪʥʦʩʠʪʩʷ ʢ Ŭ-ʤʝʟʦʪʨʦʬʥʳʤ 

ʩ ʫʤʝʨʝʥʥʦʡ ʢʦʨʤʥʦʩʪʴʶ (ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, 2013). 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʦʙʱʠʭ ʜʦʧʫʩʪʠʤʳʭ ʫʣʦʚʦʚ ʜʣʷ ʣʶʙʠʪʝʣʴʩʢʦʛʦ 

(ʩʧʦʨʪʠʚʥʦʛʦ) ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʣʦʚʘ ʨʳʙ ʥʘ ʚʦʜʦʝʤʘʭ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çɹʘʷʥʘʫʣè // ʌʦʥʜʳ ʋʯʨʝʞʜʝʥʠʷ 

çʀʥʩʪʠʪʫʪ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠè. ɸʩʪʘʥʘ, 2011. 64 ʩ. 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʦʙʱʠʭ ʜʦʧʫʩʪʠʤʳʭ ʫʣʦʚʦʚ ʜʣʷ ʣʶʙʠʪʝʣʴʩʢʦʛʦ 

(ʩʧʦʨʪʠʚʥʦʛʦ) ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʣʦʚʘ ʨʳʙ ʥʘ ʚʦʜʦʝʤʘʭ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çɹʘʷʥʘʫʣè // ʌʦʥʜʳ ʋʯʨʝʞʜʝʥʠʷ 

çʀʥʩʪʠʪʫʪ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠè. ɸʩʪʘʥʘ, 2012. 80 ʩ. 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʦʙʱʠʭ ʜʦʧʫʩʪʠʤʳʭ ʫʣʦʚʦʚ ʜʣʷ ʣʶʙʠʪʝʣʴʩʢʦʛʦ 

(ʩʧʦʨʪʠʚʥʦʛʦ) ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʣʦʚʘ ʨʳʙ ʥʘ ʚʦʜʦʝʤʘʭ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çɹʘʷʥʘʫʣè // ʌʦʥʜʳ ʋʯʨʝʞʜʝʥʠʷ 

çʀʥʩʪʠʪʫʪ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠè. ɸʩʪʘʥʘ, 2013. 78 ʩ. 

ʈʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʦʭʨʘʥʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɹʘʷʥʘʫʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ. ʆʪʯʝʪ ʧʦ 

ʭʦʟʜʦʛʦʚʦʨʥʦʡ ʪʝʤʝ ˉ7. ɸʣʤʘ-ɸʪʘ, 1991. 240 ʩ. 

ʌʠʣʦʥʝʮ ʇ.ʇ., ʆʤʘʨʦʚ ʊ.ʈ., 1974. ʆʟʝʨʘ ʉʝʚʝʨʥʦʛʦ, ɿʘʧʘʜʥʦʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ʃ.: ʀʟʜ-ʚʦ ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1974. 121 ʩ. 
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ʇʨʦʙʣʝʤʳ ʪʘʢʩʦʥʦʤʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʨʦʜʘ Sparganium L. (Typhaceae) 
 

ʈʝʟʶʤʝ. ʇʝʨʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʩʝʩʪʦʨʦʥʥʠʤ ʠʟʫʯʝʥʠʝʤ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Sparganium ʚʳʧʦʣʥʝʥʦ ʚ 1900 ʛʦʜʫ ʥʝʤʝʮʢʠʤ ʫʯʝʥʳʤ ʈ. Graebner. 

ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʝʞʝʛʦʣʦʚʥʠʢʦʚ, ʷʚʣʷʶʪʩʷ ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʝ ʩʚʦʜʢʠ ɺ.ɸ. ʈʦʪʝʨʪʘ (Rothert, 1910), ʉ.D.K. Cook 

ʠ M.S. Nicholls (1986, 1987). ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʘʞʥʳʭ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʠʭ 

ʨʘʙʦʪ, ʦʩʪʘʸʪʩʷ ʤʥʦʞʝʩʪʚʦ ʥʝʨʝʰʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʚ ʤʦʨʬʦʣʦʛʠʠ, ʩʠʩʪʝʤʘʪʠʢʝ, ʬʠʣʦʛʝʥʠʠ ʠ 

ʙʠʦʛʝʦʛʨʘʬʠʠ ʨʦʜʘ Sparganium, ʢʦʪʦʨʳʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʯʝʥʳʭ. 
 

ʇʨʦʙʣʝʤʘ ʪʘʢʩʦʥʦʤʠʠ ʝʞʝʛʦʣʦʚʥʠʢʦʚ ʠʟʥʘʯʘʣʴʥʦ ʟʘʪʨʘʛʠʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʨʘʟʣʠʯʥʳʭ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʨʘʥʛʦʚ. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ (Angiosperm 

Phylogeny Group, 2009), ʝʞʝʛʦʣʦʚʥʠʢʠ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʩʝʤʝʡʩʪʚʘ Typhaceae, ʭʦʪʷ ʝʱʸ 6 ʠ 10-ʶ 

ʛʦʜʘʤʠ ʨʘʥʝʝ, ʩʠʩʪʝʤʘʤʠ APG I ʠ APG II (Angiosperm Phylogeny Group, 1998, 2003) ʨʦʜ 

ʝʞʝʛʦʣʦʚʥʠʢ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚ ʨʘʥʛʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʩʝʤʝʡʩʪʚʘ. ʄʝʞʜʫ ʪʝʤ ʝʱʸ ʚ 1970 ʛʦʜʫ, 
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ʦʪʜʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (M¿ller-Doblies, 1970) ʧʨʝʜʣʘʛʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʡ ʨʦʜ ʚ 

ʩʦʩʪʘʚʝ ʩʝʤʝʡʩʪʚʘ Typhaceae. ʆʩʥʦʚʘʥʠʝʤ ʧʦʩʣʫʞʠʣʦ ʦʪʩʫʪʩʪʚʠʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʤʦʨʬʦʣʦʛʠʠ ʮʚʝʪʢʦʚ ʠ ʩʦʮʚʝʪʠʡ ʫ ʵʪʠʭ ʨʘʩʪʝʥʠʡ (ɹʝʣʷʢʦʚ, 2016). ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʨʷʜʢʘ, ʢ 

ʢʦʪʦʨʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʦʪʥʝʩʪʠ Sparganium, ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʜʠʩʢʫʩʩʠʷʤʠ ʦ ʩʪʝʧʝʥʠ 

ʨʦʜʩʪʚʘ ʝʞʝʛʦʣʦʚʥʠʢʦʚ ʠ ʨʦʛʦʟʦʚ ʩ ʧʘʥʜʘʥʦʚʳʤʠ (ʊʘʭʪʘʜʞʷʥ, 1987), ʚʝʣʠʩʴ ʩʧʦʨʳ ʠ ʦʙ 

ʠʩʪʠʥʥʦʡ ʧʨʠʨʦʜʝ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ. ʇʦʵʪʦʤʫ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʝʞʝʛʦʣʦʚʥʠʢʠ 

ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʩʠʩʪʝʤʘʪʠʢʘʤʠ ʢ ʧʦʨʷʜʢʫ Pandanales (ʌʝʜʯʝʥʢʦ, 1913) ʠ ʣʠʰʴ ʩʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʦʪʥʝʩʝʥʠʠ ʠʭ ʢ ʧʦʨʷʜʢʫ Typhales (ʖʟʝʧʯʫʢ, 1934; ɸʣʝʢʩʝʝʚ, 

1979 ʠ ʜʨ.). 
ɺ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʨʝʰʘʣʠʩʴ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʘʢʦʡ ʚʘʞʥʦʡ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʝʡ ʢʘʢ ʧʦʜʨʦʜ. ɼʝʣʝʥʠʝ ʚʠʜʦʚ Sparganium ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʚʧʝʨʚʳʝ 

ʧʨʝʜʣʦʞʝʥʦ ʉ. Linnaeus (1753 ï ʮʠʪ. ʧʦ: Sulman et al., 2013). ɿʘ ʦʩʥʦʚʫ ʦʥ ʧʨʠʥʷʣ ʥʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʠ ʛʝʥʝʨʘʪʠʚʥʦʡ ʩʬʝʨʳ ʨʘʩʪʝʥʠʡ (ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ 

ʚ ʩʠʩʪʝʤʘʪʠʢʝ), ʘ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ. ʂ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʪʘʢʩʦʥʦʚ, ʦʙʦʟʥʘʯʝʥʥʦʡ ʢʘʢ çSparganium erectumè ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʨʘʩʪʝʥʠʷ, ʫ ʢʦʪʦʨʳʭ 

ʣʠʩʪʴʷ ʚʦʟʚʳʰʘʣʠʩʴ ʥʘʜ ʚʦʜʦʡ, ʢʦ ʚʪʦʨʦʡ çSparganium natansè ï ʨʘʩʪʝʥʠʷ ʩ ʧʣʘʚʘʶʱʠʤʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʣʠʩʪʴʷʤʠ. ʇʦʟʜʥʝʝ, ʚ 1897 ʛʦʜʫ, P.F.A. Ascherson ʠ P. Graebner (1897 ï ʮʠʪ. 

ʧʦ: Cook, 1961) ʥʘ ʦʩʥʦʚʝ ʦʪʜʝʣʴʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ (ʩʪʨʫʢʪʫʨʘ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ ʠ ʜʣʠʥʘ ʨʳʣʝʮ), ʤʠʥʫʷ ʜʝʣʝʥʠʝ ʥʘ ʧʦʜʨʦʜʳ, ʨʘʟʜʨʦʙʠʣʠ ʨʦʜ Sparganium ʥʘ ʪʨʠ 

ʩʝʢʮʠʠ ï Erecta, Natanti ʠ Minima. ʊʘʢʦʛʦ ʞʝ ʜʝʣʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʠ ʅ.ʅ. 

ʎʚʝʣʝʚ (2000) ʩ ʪʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʧʝʨʚʘʷ ʩʝʢʮʠʷ ʚ ʝʛʦ ʨʝʜʘʢʮʠʠ ʧʦʣʫʯʠʣʘ ʥʦʚʦʝ ʨʦʜʦʚʦʝ 

ʥʘʟʚʘʥʠʝ ï Sparganium. ʉʧʫʩʪʷ 13 ʣʝʪ ʧʦʩʣʝ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʨʘʙʦʪʳ P.F.A. Ascherson ʠ P. 

Graebner, ɺ.ɸ. ʈʦʪʝʨʪ (Rothert, 1910) ʩʥʦʚʘ ʚʝʨʥʫʣ ʨʦʜ Sparganium ʚ ʨʘʤʢʠ ʜʚʫʭ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʵʪʦʛʦ ʧʦʩʣʫʞʠʣ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʘ ʦʢʨʘʩʢʠ 

ʦʢʦʣʦʮʚʝʪʥʳʭ ʯʝʰʫʡ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʝʣʝʥʠʷ ʨʦʜʘ ʥʘ ʜʚʘ ʧʦʜʨʦʜʘ (Sparganium ʠ 

Xanthosparganium) ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (ɸʣʝʢʩʝʝʚ, 1979; Cook, 1961; Cook, 

Nicholls, 1986, 1987 ʠ ʜʨ.). ɸʥʘʣʦʛʠʯʥʦ ʨʘʟʜʝʣʷʣ ʨʦʜ ʝʞʝʛʦʣʦʚʥʠʢ ʠ ʉ.ɺ. ʖʟʝʧʯʫʢ (1934), 

ʤʝʥʷʷ ʧʨʠ ʵʪʦʤ ʥʘʟʚʘʥʠʝ ʧʦʜʨʦʜʘ Sparganium ʥʘ Melanosparganium. ɼʘʣʝʝ ʵʪʦʪ ʫʯʸʥʳʡ ʟʘʤʝʪʥʦ 

ʫʩʣʦʞʥʠʣ ʥʦʤʝʥʢʣʘʪʫʨʫ ʧʦʜʨʦʜʦʚ, ʨʘʟʜʝʣʠʚ ʚʠʜʳ ʥʘ ʮʠʢʣʳ ʠ ʨʷʜʳ. 

ɼʦ ʩʠʭ ʧʦʨ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ ʫʢʘʟʘʥʠʷ ʥʘ ʪʦʯʥʦʝ ʯʠʩʣʦ ʚʠʜʦʚ, ʚʢʣʶʯʸʥʥʳʭ ʚ ʩʦʩʪʘʚ 

ʜʘʥʥʦʛʦ ʨʦʜʘ (ɹʝʣʷʢʦʚ, 2016), ʜʘʶʪʩʷ ʪʦʣʴʢʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ï 15-20 ʚʠʜʦʚ (Sulman 

et al., 2013) ʚ ʯʠʩʣʦ ʢʦʪʦʨʳʭ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʢʣʶʯʘʶʪʩʷ ʠ ʛʠʙʨʠʜʳ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚʳʟʚʘʥʦ 

ʮʝʣʳʤ ʨʷʜʦʤ ʧʨʠʯʠʥ, ʦʪʨʘʞʘʶʱʠʭʩʷ ʚ ʩʭʦʜʩʪʚʝ ʙʣʠʟʢʠʭ ʧʦ ʛʘʙʠʪʫʩʫ ʚʠʜʦʚ (ʥʘʧʨʠʤʝʨ, S. 

natans ʠ S. hyperboreum), ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʥʝ ʨʘʟʣʠʯʠʤʳ ʚ ʚʝʛʝʪʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ (ɹʦʙʨʦʚ ʠ 

ʜʨ., 2013). ʉʨʝʜʠ ʚʘʞʥʝʡʰʠʭ ʠʟ ʥʠʭ ï ʠʭ ʚʳʩʦʢʘʷ ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʘʢʪʠʚʥʘʷ 

ʝʩʪʝʩʪʚʝʥʥʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ (ɹʦʙʨʦʚ, 2015; ɹʝʣʷʢʦʚ, 2016; Cook, Nicholls, 1986, 1987; Sulman et 

al., 2013; Ito et al., 2016 ʠ ʜʨ.). ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʚʠʜʦʚ ʧʦʥʠʤʘʶʪʩʷ ʙʦʪʘʥʠʢʘʤʠ ʦʯʝʥʴ 

ʰʠʨʦʢʦ ʠ ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʨʘʥʛʝ ʧʦʜʚʠʜʦʚ, ʜʨʫʛʠʝ ʩʚʝʜʝʥʳ ʚ ʩʠʥʦʥʠʤʳ (ɹʝʣʷʢʦʚ, 2015, 

2016). ʊʘʢ ʖ.ɽ. ɸʣʝʢʩʝʝʚ (1979) ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (ʖʟʝʧʯʫʢ, 1934; ʃʠʩʠʮʳʥʘ 

ʠ ʜʨ., 2009 ʠ ʜʨ.), ʥʝ ʧʨʠʟʥʘʸʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ S. neglectum ʠ S. microcarpum, ʩʯʠʪʘʷ ʠʭ 

ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ S. erectum. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʩʠʩʪʝʤʘʪʠʢʝ ʠ ʛʝʦʛʨʘʬʠʠ 

ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ɸ.ɸ. ɹʦʙʨʦʚʳʤ (2015) ʧʦʩʪʘʚʣʝʥ ʨʷʜ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʘʢʩʦʥʦʤʠʝʡ 

ʨʦʜʘ ʝʞʝʛʦʣʦʚʥʠʢ, ʢʦʪʦʨʳʝ ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʨʝʰʠʪʴ. ʅʘʧʨʠʤʝʨ, ʦʩʪʘʸʪʩʷ ʥʝ ʷʩʥʳʤ, ʚʳʩʪʫʧʘʝʪ 

ʣʠ ʧʦʣʠʤʦʨʬʥʳʡ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʪʘʢʩʦʥ S. emersum ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʚʠʜʘ, ʣʠʙʦ 

ʦʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʚʠʜʦʚ. 
ʄʳ ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʤʦʨʬʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥʳ ʩʳʛʨʘʪʴ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʥʦʚʳʭ ʠ ʫʪʦʯʥʝʥʠʠ 

ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʪʘʢʩʦʥʦʤʠʠ ʚ 

ʦʩʥʦʚʫ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʣʦʞʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʧʦʣʫʯʝʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʜʘʥʥʳʭ (Ito et al., 2013, 2016; Sulman et al., 2013 ʠ ʜʨ.) ʧʦ ʘʤʝʨʠʢʘʥʩʢʠʤ, ʝʚʨʦʧʝʡʩʢʠʤ, 

ʩʠʙʠʨʩʢʠʤ ʠ ʘʟʠʘʪʩʢʠʤ ʚʠʜʘʤ Sparganium. ʕʪʦ ʧʦʟʚʦʣʠʪ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʧʦʨʥʳʭ 

ʤʦʤʝʥʪʘʭ, ʧʦʢʘʟʘʪʴ ʠ ʦʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ (ʩʚʝʜʝʥʠʝ ʚ ʩʠʥʦʥʠʤʳ) ʠʣʠ 
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ʨʘʟʜʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʪʘʢʩʦʥʦʚ, ʨʘʟʨʝʰʠʪʴ ʮʝʣʳʡ ʨʷʜ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʬʠʣʦʛʝʥʠʠ, 

ʵʚʦʣʶʮʠʦʥʥʦʡ ʩʠʩʪʝʤʘʪʠʢʠ, ʛʝʦʛʨʘʬʠʠ ʠ ʵʢʦʣʦʛʠʠ. 
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ʍʘʦʪʠʯʝʩʢʘʷ ʜʠʥʘʤʠʢʘ ʩʦʦʙʱʝʩʪʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʵʢʦʪʦʥʦʚ ʤʘʣʳʭ ʧʨʠʪʦʢʦʚ 

ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ: ʨʝʘʢʮʠʷ ʥʘ ʘʥʦʤʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʠ ʨʠʩʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʥʚʘʟʠʡ 

 

ʈʝʟʶʤʝ. ʇʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʙʠʦʬʠʟʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʵʢʦʪʦʥʦʚ ʤʘʣʳʭ ʨʝʢ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ 

ʭʘʦʪʠʯʝʩʢʠʭ ʢʚʘʟʠʘʪʪʨʘʢʪʦʨʦʚ ʩʦʦʙʱʝʩʪʚ. ʉ ʧʦʟʠʮʠʠ ʪʝʦʨʠʠ ʭʘʦʩʘïʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʩʫʞʜʘʝʪʩʷ ʩʠʥʵʢʦʣʦʛʠʯʝʩʢʘʷ ʜʠʥʘʤʠʢʘ, ʥʘʨʫʰʝʥʠʝ ʛʦʤʝʦʩʪʘʟʘ, ʩʨʳʚ ʘʜʘʧʪʘʮʠʠ ʠ ʨʠʩʢʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʢʦʥʪʫʨʥʳʭ ʩʦʦʙʱʝʩʪʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʤʘʨʛʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ 

ʧʝʨʝʭʦʜʥʳʭ ʟʦʥ ʩʠʩʪʝʤʳ çʨʝʯʥʳʝ ï ʚʦʜʦʭʨʘʥʠʣʠʱʥʳʝ ʚʦʜʳè ʧʨʠʪʦʢʦʚ ʈʳʙʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʦʚʳʭ ʬʘʢʪʦʨʦʚ. 
 

ʀʟʫʯʘʣʠ ʢʦʥʪʫʨʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʤʘʨʛʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʧʝʨʝʭʦʜʥʳʭ ʟʦʥ 

çʨʝʯʥʳʝ ï ʚʦʜʦʭʨʘʥʠʣʠʱʥʳʝè ʚʦʜʳ ʚ ʫʩʪʴʝʚʦʡ ʦʙʣʘʩʪʠ ʤʘʣʳʭ ʧʨʠʪʦʢʦʚ ʈʳʙʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʉ ʧʦʟʠʮʠʡ ʪʝʦʨʠʠ ʭʘʦʩʘ-ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʞʠʟʥʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʧʨʠʪʦʢʦʚ ʦʧʠʩʳʚʘʣʠ ʭʘʦʪʠʯʝʩʢʠʤ ʢʚʘʟʠʘʪʪʨʘʢʪʦʨʦʤ (ʂɸ) ï 

ʦʙʣʘʩʪʴʶ m-ʤʝʨʥʦʛʦ ʬʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʛʨʘʥʠʮʘʭ ʢʦʪʦʨʦʡ ʧʦ ʢʘʞʜʦʡ ʠʟ ʢʦʦʨʜʠʥʘʪ 

(m=23), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʥʢʨʝʪʥʳʤ ʠʩʩʣʝʜʦʚʘʥʥʳʤ ʩʠʥʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, 

ʟʘʜʘʝʪʩʷ ʦʙʣʘʢʦ ʩʦʩʪʦʷʥʠʡ (ʂɸ) ʩʦʦʙʱʝʩʪʚʘ. ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʂɸ ʦʩʥʦʚʘʥ ʥʘ ʚʳʯʠʩʣʝʥʠʠ 

ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʘʟʤʘʭʦʚ ixD
 ʜʣʷ ʢʘʞʜʦʡ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ ()tx . ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʂɸ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʤʠ ʢʘʢ ʥʝ ʥʫʣʝʚʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ Q ʬʘʟʦʚʦʛʦ m-ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ D 

( ml ,1= ) ʧʣʘʥʢʪʦʥʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʷʚʣʷʶʱʝʝʩʷ ʦʙʲʝʜʠʥʝʥʠʝʤ ʚʩʝʭ 

ʟʥʘʯʝʥʠʡ 
)( itf
 ʩʦʩʪʦʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʢʦʥʝʯʥʦʤ ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʠ 

[tj,é,te] (
ej <<, ʛʜʝ tj ï ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʘ te ï ʢʦʥʝʯʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʦʩʪʦʷʥʠʡ 

ʧʣʘʥʢʪʦʥʥʦʡ ʙʠʦʩʠʩʪʝʤʳ): 
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ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʤʝʨʳ ʂɸ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʲʝʤ (vX) ʦʙʣʘʩʪʠ Q m-ʤʝʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʝʥʳ ʚʩʝ ʟʥʘʯʝʥʠʷ 
)( itf
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ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ʕɺʄ ʧʨʦʠʟʚʦʜʠʣʠ ʨʘʩʯʝʪ 

ʢʦʦʨʜʠʥʘʪ ʛʨʘʥʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʥʢʨʝʪʥʳʤ ʩʠʥʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʩʦʦʙʱʝʩʪʚ, 

ʠʭ ʜʣʠʥʳ (Di=xi(max)-xi(min)) ʠ ʦʙʲʝʤʘ 23-ʭ ʤʝʨʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ (Ô=
=

m

i iDvX
1 ), 

ʦʛʨʘʥʠʯʠʚʘʶʱʝʛʦ ʂɸ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʜʚʠʛʘʣʩʷ (ʚʘʨʴʠʨʦʚʘʣ) ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ 

ʟʦʦʧʣʘʥʢʪʦʮʝʥʦʟʘ. ʉʭʦʜʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʘʜʘʧʪʠʚʥʦʡ ʨʝʘʢʮʠʠ 

ʵʢʦʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʫʩʪʴʝʚʦʡ ʦʙʣʘʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʘʥʠʯʘʱʠʭ ʵʢʦʩʠʩʪʝʤ ʜʘʚʘʣʠ ʥʘ ʦʩʥʦʚʝ 

ʤʘʪʨʠʮ ʤʝʞʘʪʪʨʘʢʪʦʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʤʝʞʜʫ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʠʣʠ 

ʭʘʦʪʠʯʝʩʢʠʤʠ ʮʝʥʪʨʘʤʠ ʂɸ, ʢʦʪʦʨʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʪʝʧʝʥʴ ʙʣʠʟʦʩʪʠ (ʠʣʠ, 

ʥʘʦʙʦʨʦʪ, ʫʜʘʣʝʥʥʦʩʪʠ) ʵʪʠʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʂɸ ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʷʚʣʷʶʪʩʷ 
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ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʤʝʨʦʡ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʦʦʙʱʝʩʪʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʦʪʢʣʦʥʷʶʱʠʭʩʷ 

ʦʪ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʂɸ, ʘ ʠʤʝʥʥʦ ʚʝʣʠʯʠʥʘ ʘʩʠʤʤʝʪʨʠʠ ʤʝʞʜʫ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʠ 

ʭʘʦʪʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ ʂɸ (rX) ʠ ʝʛʦ ʦʙʲʝʤ (vX) ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʦ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʩʦʦʙʱʝʩʪʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʭʦʨʦʰʦ ʦʪʨʘʞʘʶʪ 

ʨʘʟʣʠʯʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ ʚʦʜʥʳʤ ʩʠʩʪʝʤʘʤ ʨʝʢʠ (ʟʦʥʘ I), ʟʦʥ ʝʝ ʫʩʪʴʝʚʦʡ 

ʦʙʣʘʩʪʠ (II : ʘ ï ʧʝʨʝʭʦʜʥʘʷ ʧʨʠʪʦʢʘ, ʙ ï ʬʨʦʥʪʘʣʴʥʘʷ, ʚ ï ʧʝʨʝʭʦʜʥʘʷ ʧʨʠʝʤʥʠʢʘ) ʠʣʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ (III). ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʘʩʠʤʤʝʪʨʠʠ ʮʝʥʪʨʦʚ ʂɸ ʠ ʝʛʦ ʦʙʲʝʤ 

ʫʩʪʦʡʯʠʚʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʝ ʫʩʪʴʝʚʦʡ ʦʙʣʘʩʪʠ (rX=14.0Ĭ105, vX=5.2Ĭ1061), 

ʢʦʪʦʨʫʶ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ (ʧʦʚʳʰʝʥʥʦʤʫ ʚʠʜʦʚʦʤʫ ʙʦʛʘʪʩʪʚʫ ʠ ʨʘʟʚʠʪʠʶ ʢʨʘʝʚʦʛʦ 

ʵʬʬʝʢʪʘ) ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʢʘʢ ʟʦʥʫ ʥʘʧʨʷʞʝʥʠʷ ï ʢɻʦʪʦʥ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʭʘʦʪʠʯʝʩʢʠʭ ʘʪʪʨʘʢʪʦʨʦʚ ʥʘʙʣʶʜʘʣʠ ʚ ʟʦʥʝ ʩʚʦʙʦʜʥʦʛʦ ʪʝʯʝʥʠʷ ʧʨʠʪʦʢʘ (rX=0.2Ĭ105, 

vX=1.3Ĭ1039) ʠ ʚʦʜʦʭʨʘʥʠʣʠʱʝ (rX=1.1Ĭ105, vX=1.1Ĭ1049). 
ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʠʦʜʘ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ 2009 ʛʦʜʘ ʚ ʘʥʦʤʘʣʴʥʦ ʞʘʨʢʠʝ ʛʦʜʳ ï 

2010-2011 ʛʦʜʦʚ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʣʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ (> 1.5 ʤʝʩʷʮʘ) ʘʥʦʤʘʣʴʥʳʡ ʧʨʦʛʨʝʚ ʚʩʝʡ 

ʚʦʜʥʦʡ ʪʦʣʱʠ ʜʦ 29-33ʦʉ, ʛʣʫʙʦʢʠʡ ʜʝʬʠʮʠʪ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ (< 4 ʤʛ/ʣ), 

ʛʠʧʝʨʮʚʝʪʝʥʠʝ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, 

ʟʦʦʧʣʘʥʢʪʦʥ ʵʢʦʪʦʥʦʚ ʤʘʣʳʭ ʧʨʠʪʦʢʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʝʦʙʳʯʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʛʣʫʙʦʢʠʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʂɸ ʩʦʦʙʱʝʩʪʚ, ʨʘʩʰʠʨʝʥʠʝ ʠʭ ʛʨʘʥʠʮ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʩʦʦʙʱʝʩʪʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʢ ʪʝʨʤʠʯʝʩʢʦʤʫ ʵʚʪʨʦʬʠʨʦʚʘʥʠʶ. 
ɹʣʘʛʦʜʘʨʷ ʘʢʪʠʚʠʟʘʮʠʠ ʙʫʬʝʨʥʦʡ ʩʠʩʪʝʤʳ ʵʢʦʪʦʥʘ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʝ ʫʩʪʴʝʚʦʡ 

ʦʙʣʘʩʪʠ ʧʨʠʪʦʢʘ ʥʘʙʣʶʜʘʣʘʩʴ ʦʩʣʘʙʣʝʥʥʘʷ (vX2009=vX2010=7.7Ĭ10
54 ʫ.ʝ.) ʨʝʘʢʮʠʷ ʭʘʦʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʩʦʦʙʱʝʩʪʚʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʥʘ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. ʕʪʦ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʦʩʥʦʚʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʟʚʠʪʠʷ (ʯʠʩʣʝʥʥʦʩʪʠ, ʙʠʦʤʘʩʩʳ ʠ ʧʨʦʜʫʢʮʠʠ) ʟʦʦʧʣʘʥʢʪʦʮʝʥʦʟʘ ʵʢʦʪʦʥʥʦʡ ʬʨʦʥʪʘʣʴʥʦʡ 

ʟʦʥʳ ʚ ʧʝʨʠʦʜ ʘʥʦʤʘʣʴʥʦʡ ʞʘʨʳ 2010 ʛʦʜʘ. ʇʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ (ʩ 7.7Ĭ1054 ʫ.ʝ. ʚ 2009 ʠ 2010 ʛʦʜʘʭ ʜʦ 5.3Ĭ1058 ʫ.ʝ. ʚ 

2011 ʛʦʜʫ) ʦʙʲʝʤʘ ʭʘʦʪʠʯʝʩʢʦʛʦ ʂɸ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʨʳʚʝ ʘʜʘʧʪʘʮʠʠ ʢʦʥʪʫʨʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʵʢʦʪʦʥʘ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʫʩʪʴʝʚʦʡ ʦʙʣʘʩʪʠ ʧʨʠʪʦʢʦʚ ʠ ʠʭ ʧʝʨʝʭʦʜʝ 

ʚ ʦʙʣʘʩʪʴ ʧʘʪʦʣʦʛʠʠ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʤʝʞʘʪʪʨʘʢʪʦʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʭʘʦʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʂɸ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʘ ʫʩʪʴʝʚʦʡ ʦʙʣʘʩʪʠ, ʠ ʦʩʦʙʝʥʥʦ ʝʝ ʬʨʦʥʪʘʣʴʥʦʡ 

ʟʦʥʳ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʬʦʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʚ ʞʘʨʢʠʝ ʛʦʜʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʤʝʞʘʪʪʨʘʢʪʦʨʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ, ʘ ʂɸ ʩʦʦʙʱʝʩʪʚ çʨʘʟʙʝʛʘʶʪʩʷè ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ ʚ ʤʥʦʛʦʤʝʨʥʦʤ ʬʘʟʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩʦʦʙʱʝʩʪʚ ʧʦ-

ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʘʥʦʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʦʪ ʨʝʬʝʨʝʥʩʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʫʜʘʣʷʶʪʩʷ ʘʪʪʨʘʢʪʦʨʳ ʩʦʦʙʱʝʩʪʚ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʧʫʣʷʮʠʡ ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʦʚ 

ʠ ʧʘʨʘʤʝʪʨʦʚ ʂɸ ʩʦʦʙʱʝʩʪʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʚʳʰʝʥʥʦʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʠʥʚʘʟʠʦʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʭʘʦʪʠʯʝʩʢʦʡ 

ʜʠʥʘʤʠʢʦʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʭʘʦʪʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʵʢʦʪʦʥʳ ʫʩʪʴʝʚʦʡ 

ʦʙʣʘʩʪʠ ʧʨʠʪʦʢʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʤʠʰʝʥʠ ʚʪʦʨʞʝʥʠʷ ʠ ʫʩʧʝʰʥʦʡ 

ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʟʦʦʧʣʘʥʢʪʦʥʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʙʠʦʬʠʟʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʠʩʘʥʠʷ ʩʣʦʞʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ ʩʦʦʙʱʝʩʪʚ ʛʠʜʨʦʙʠʦʥʪʦʚ ʵʢʦʪʦʥʦʚ ʤʘʣʳʭ ʧʨʠʪʦʢʦʚ ʨʘʚʥʠʥʥʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʩʯʝʪʝ ʧʘʨʘʤʝʪʨʦʚ ʭʘʦʪʠʯʝʩʢʠʭ ʂɸ ʙʠʦʮʝʥʦʟʦʚ, ʠ 

ʧʨʝʜʣʦʞʝʥʦ ʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ. ʅʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʞʠʟʥʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʦʦʙʱʝʩʪʚ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʟʦʦʧʣʘʥʢʪʦʮʝʥʦʟʘʭ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ 

ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. 
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪʳ ˉ 14-04-97031 

p_ʧʦʚʦʣʞʴʝ_ʘ, 16-34-50136) ʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 

(ɻʫʙʝʨʥʩʢʠʝ ʛʨʘʥʪʳ (ʩʫʙʩʠʜʠʠ) ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ, ʆʙʣʘʩʪʥʦʡ ʢʦʥʢʫʨʩ "ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ"). 
 

 

 

ʋɼʂ 595.733 

ɸ.ʉ. ɹʫʟʠʥʦʚʘ, ɸ.ʅ. ɺʦʣʦʜʯʝʥʢʦ 
ɹʘʣʘʰʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦè, ʛ. ʉʘʨʘʪʦʚ 

e-mail: kimixla@mail.ru 

 

ʄʘʪʝʨʠʘʣʳ ʢ ʧʦʟʥʘʥʠʶ ʬʘʫʥʳ ʩʪʨʝʢʦʟ (Insecta, Odonata) 

ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʍʦʧʝʨ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʈʝʟʶʤʝ. ʄʘʪʝʨʠʘʣ ʩʦʙʠʨʘʣʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʣʘʰʦʚʩʢʦʛʦ ʠ ɸʨʢʘʜʘʢʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2014-2016 ʛʦʜʘʭ. ɺʳʷʚʣʝʥʦ ʦʙʠʪʘʥʠʝ 23 ʚʠʜʦʚ ʩʪʨʝʢʦʟ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

12 ʨʦʜʘʤ ʠ 8 ʩʝʤʝʡʩʪʚʘʤ. ʇʦʜʪʚʝʨʞʜʝʥʦ ʦʙʠʪʘʥʠʝ Calopteryx splendens (Harris, 1782) ʠ 

Calopteryx virgo (Linnaeus, 1758), ʚʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʧʝʨʚʳʝ 

ʜʣʷ ʬʘʫʥʳ ʩʪʨʝʢʦʟ ʨʝʢʠ ʍʦʧʝʨ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʚʦʜʷʪʩʷ Sympetrum flaveolum, S. 

meridionale, S. vulgatum, Coenagrion hastulatum. 
 

ʈʝʢʘ ʍʦʧʝʨ ʷʚʣʷʝʪʩʷ ʣʝʚʳʤ ʧʨʠʪʦʢʦʤ ɼʦʥʘ, ʦʥʘ ʧʨʦʪʝʢʘʝʪ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʇʝʥʟʝʥʩʢʦʡ, 

ʉʘʨʘʪʦʚʩʢʦʡ, ɺʦʨʦʥʝʞʩʢʦʡ ʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʝʡ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʜʦʥʘʪʦʬʘʫʥʘ 

ʨʝʢʠ ʠʟʫʯʝʥʘ ʬʨʘʛʤʝʥʪʘʨʥʦ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʪʨʝʢʦʟ ʍʦʧʨʘ ʠʟʫʯʘʣʩʷ ɸʥʠʢʠʥʳʤ ɺ.ɺ. ʠ 

ʋʛʦʣʴʥʠʢʦʚʦʡ ɽ.ɺ. ʀʤʠ ʚʳʷʚʣʝʥʦ ʦʙʠʪʘʥʠʝ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʍʦʧʝʨ 8 ʚʠʜʦʚ ʠʟ 4 ʩʝʤʝʡʩʪʚ, ʦʜʥʘʢʦ 

ʚ ʨʘʙʦʪʝ ʥʝ ʫʢʘʟʳʚʘʶʪʩʷ ʤʝʩʪʘ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʘ (ɸʥʠʢʠʥ, ʋʛʦʣʴʥʠʢʦʚʘ, 2010). ɺ ʨʘʙʦʪʘʭ 

ɺʦʣʦʜʯʝʥʢʦ ɸ.ʅ. ʠ ɹʫʟʠʥʦʚʦʡ ɸ.ʉ. (2014, 2015) ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʧʦ 13 ʚʠʜʘʤ ʩʪʨʝʢʦʟ. 

ʊʘʢʞʝ ʨʷʜ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥ ʠʟʫʯʝʥʠʶ ʩʪʨʝʢʦʟ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʍʦʧʝʨ ʚ ʧʨʝʜʝʣʘʭ 

ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ (ʉʦʙʦʣʝʚʘ, ɻʦʣʫʙ, 2010, 2013; ʇʨʦʢʠʥ, ʈʝʰʝʪʥʠʢʦʚ, 2013). 

ʄʘʪʝʨʠʘʣʳ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2014ï2016 ʛʦʜʦʚ, 

ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʣʘʰʦʚʩʢʦʛʦ ʠ ɸʨʢʘʜʘʢʩʢʦʛʦ ʨʘʡʦʥʦʚ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʀʤʘʛʦ ʦʪʣʘʚʣʠʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʦʛʦ ʩʘʯʢʘ, ʩʦʙʨʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʭʨʘʥʷʪʩʷ ʚ 

ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʬʦʥʜʝ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ɹʘʣʘʰʦʚʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʉɻʋ. ɼʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʧʨʝʜʝʣʠʪʝʣʴ ʉʢʚʦʨʮʦʚʘ (2010). ʅʠʞʝ ʧʨʠʚʝʜʝʥ 

ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʩʪʨʝʢʦʟ, ʚʠʜʳ ʦʪʤʝʯʝʥʥʳʝ ʚʧʝʨʚʳʝ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʝʥʳ 

ʟʚʝʟʜʦʯʢʦʡ (*). 

ʉʝʤʝʡʩʪʚʦ Calopterygidae 
Calopteryx splendens (Harris, 1782), Calopteryx virgo (Linnaeus, 1758) 

ʉʝʤʝʡʩʪʚʦ Lestidae 
Lestes barbarus (Fabricius, 1798); L. virens (Charpentier, 1825); L. dryas Kirby, 1890; L. 

sponsa (Hansemann, 1823); Chalcolestes parvidens Artobolevski, 1929 
ʉʝʤʝʡʩʪʚʦ Platycnemididae 

Platycnemis pennipes (Pallas, 1771) 
ʉʝʤʝʡʩʪʚʦ Coenagrionidae 

Ischnura elegans (Van der Linden, 1820); Enallagma cyathigerum (Charpentier, 1840); 

Coenagrion pulchellum Charpentier, 1825; *C. hastulatum (Charpentier, 1825); Erythromma najas 

(Hansemann, 1823) 
ʉʝʤʝʡʩʪʚʦ Gomphidae 

Gomphus vulgatissimus (Linnaeus, 1758) 
ʉʝʤʝʡʩʪʚʦ Aeshnidae 

Aeshna affinis Vander Linden, 1820; Ae. cyanea (Muller, 1764); Ae. grandis (Linnaeus, 1758) 
ʉʝʤʝʡʩʪʚʦ Corduliidae 
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Cordulia aenea (Linnaeus, 1758) 
ʉʝʤʝʡʩʪʚʦ Libellulidae 

Libellula depressa Linnaeus, 1758; *Sympetrum flaveolum (Linnaeus, 1758); *S. meridionale 

(Selys, 1841), S. sanguineum (Muller ,1764), *S. vulgatum (Linnaeus, 1758). 
 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʦʚʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʩʪʨʝʢʦʟ, ʚʥʝʩʝʥʥʳʭ ʚ 

ʂʨʘʩʥʫʶ ʂʥʠʛʫ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (2006). Calopteryx splendens ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʝʣʘ ɸʣʤʘʟʦʚʦ (ɹʘʣʘʰʦʚʩʢʠʡ ʨʘʡʦʥ), Calopteryx virgo ʙʳʣʘ ʥʘʡʜʝʥʘ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʣʝʜʫʶʱʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ: ɸʣʤʘʟʦʚʦ, ʇʠʥʝʨʦʚʢʘ (ɹʘʣʘʰʦʚʩʢʠʡ ʨʘʡʦʥ), 

ʄʘʣʠʥʦʚʢʘ, ʃʝʪʷʞʝʚʢʘ (ɸʨʢʘʜʘʢʩʢʠʡ ʨʘʡʦʥ). 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɸʥʠʢʠʥ ɺ.ɺ., ʋʛʦʣʴʥʠʢʦʚʘ ɽ.ɺ., 2010. ʉʪʨʝʢʦʟʳ (Insecta, Odonata) ʜʦʣʠʥ ʤʘʣʳʭ ʨʝʢ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ // ʕʢʦʣʦʛʠʷ ʚʦʜʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʌ.ɼ. ʄʦʨʜʫʭʘʡ-

ɹʦʣʪʦʚʩʢʦʛʦ. ʀɹɺɺ ʠʤ. ʀ.ɼ. ʇʘʧʘʥʠʥʘ ʈɸʅ, ɹʦʨʦʢ, 30 ʦʢʪʷʙʨʷ ï 2 ʥʦʷʙʨʷ 2010 ʛʦʜʘ. ʗʨʦʩʣʘʚʣʴ: 

ʇʨʠʥʪʭʘʫʩ, 2010. ʉ. 16. 
ɹʫʟʠʥʦʚʘ ɸ.ʉ., ɺʦʣʦʜʯʝʥʢʦ ɸ.ʅ., 2015. ɼʠʥʘʤʠʢʘ ʩʫʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʚʝʜʝʥʠʷ ʢʨʘʩʦʪʢʠ-ʜʝʚʫʰʢʠ (Calopteryx virgo Linnaeus, 1758) ʚ ʫʩʣʦʚʠʷʭ ʨ. ʍʦʧʝʨ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ // ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ: ʤʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 

ʧʦʩʚʷʱʝʥʥʘʷ ʧʘʤʷʪʠ ʧʨʦʬʝʩʩʦʨʘ ɸ.ʀ. ɿʦʣʦʪʫʭʠʥʘ (ʛ. ɹʘʣʘʰʦʚ, 12-13 ʥʦʷʙʨʷ 2015 ʛ.). ʉʘʨʘʪʦʚ: 

ʉʘʨʘʪʦʚʩʢʠʡ ʠʩʪʦʯʥʠʢ, 2015. ʉ. 57ï61. 
ɺʦʣʦʜʯʝʥʢʦ ɸ.ʅ., ɹʫʟʠʥʦʚʘ ɸ.ʉ., 2014. ʌʘʫʥʘ ʠ ʥʘʩʝʣʝʥʠʝ ʩʪʨʝʢʦʟ (Insecta: Odonata) 

ʧʦʡʤʝʥʥʳʭ ʦʟʝʨ ɹʘʣʘʰʦʚʩʢʦʛʦ ʇʨʠʭʦʧʝʨʴʷ // ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʝʛʠʦʥʘ: ʉʙʦʨʥʠʢ 

ʩʪʘʪʝʡ VII  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ɹʨʷʥʩʢ: ʈʀʆ ɹɻʋ, 2014. ʉ. 54ï

59. 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʘʨʘʪʦʚ: ʀʟʜ-ʚʦ ʊʦʨʛʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʘʣʘʪʳ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, 2006. 528 ʩ. 

ʇʨʦʢʠʥ ɸ.ɸ., ʈʝʰʝʪʥʠʢʦʚ ɸ.ʅ., 2013. ʌʘʫʥʘ ʚʦʜʥʳʭ ʤʘʢʨʦʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʧʦʡʤʝʥʥʳʭ 

ʦʟʝʨ ʍʦʧʝʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ // ʊʨʫʜʳ ʍʦʧʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. ɺʳʧ. VIII. 

ɺʦʨʦʥʝʞ: ʀʟʜʘʪʝʣʴʩʢʦ-ʧʦʣʠʛʨʘʬʠʯʝʩʢʠʡ ʮʝʥʪʨ çʅʘʫʯʥʘʷ ʢʥʠʛʘè, 2013. ʉ. 137ï157. 
ʉʢʚʦʨʮʦʚ ɺ.ʕ., 2010. ʉʪʨʝʢʦʟʳ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʠ ʂʘʚʢʘʟʘ: ɸʪʣʘʩ-ʦʧʨʝʜʝʣʠʪʝʣʴ. ʄ.: 

ʊʦʚʘʨʠʱʝʩʪʚʦ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ ʂʄʂ, 2010. 623 ʩ. 
ʉʦʙʦʣʝʚʘ ɺ.A., ɻʦʣʫʙ ɺ.ɹ., 2010. ʂ ʠʟʫʯʝʥʠʶ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʠʯʠʥʦʢ ʩʪʨʝʢʦʟ 

(Odonata) ʍʦʧʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʢʘʢ ʦʩʥʦʚʘ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ // ʇʨʦʙʣʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ: ʤʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 

75-ʣʝʪʠʶ ʍʦʧʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. ɺʘʨʚʘʨʠʥʦ, 20-23 ʩʝʥʪʷʙʨʷ 

2010. ɺʦʨʦʥʝʞ, 2010. ʉ. 110ï114. 

ʉʦʙʦʣʝʚʘ ɺ.ɸ., ɻʦʣʫʙ ɺ.ɹ., 2013. ʂ ʠʟʫʯʝʥʠʶ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʨʝʢʦʟ (Insecta: 

Odonata) ʊʝʣʣʝʨʤʘʥʦʚʩʢʦʛʦ ʣʝʩʘ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ // ɻʠʜʨʦʵʥʪʦʤʦʣʦʛʠʷ ʚ ʈʦʩʩʠʠ ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ: ʤʘʪʝʨʠʘʣʳ V ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʧʦ ʘʤʬʠʙʠʦʪʠʯʝʩʢʠʤ ʠ 

ʚʦʜʥʳʤ ʥʘʩʝʢʦʤʳʤ. ʗʨʦʩʣʘʚʣʴ: ʀʟʜʘʪʝʣʴʩʪʚʦ çʌʠʣʠʛʨʘʥʴè, 2013. ʉ. 189ï195. 
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ʃ.ɺ. ɺʝʩʥʠʥʘ, ʀ.ʖ. ʊʝʨʷʝʚʘ 
ɸʣʪʘʡʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè, ʛ. ɹʘʨʥʘʫʣ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 

e-mail: artemia@alt.ru 
 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʠʦʪʳ ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ ʦʟʝʨ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 

 

ʈʝʟʶʤʝ. ɺ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɹʫʨʣʘ ʩʦʝʜʠʥʷʝʪ ʚʦʩʝʤʴ ʦʟʝʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ 

ʜʚʘ ʦʟʝʨʘ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʦʙʨʘʟʫʶʪ ɹʫʨʣʠʥʩʢʫʶ ʩʠʩʪʝʤʫ ʦʟʝʨ. 

ɿʦʦʧʣʘʥʢʪʦʥ ɹʫʨʣʠʥʢʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʵʚʨʠʙʠʦʥʪʥʳʭ ʚʳʩʦʢʦ 

ʧʣʘʩʪʠʯʥʳʭ ʚʠʜʦʚ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʦʟʝʨ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ 

ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ, ʩʪʝʧʝʥʠ ʧʨʦʪʦʯʥʦʩʪʠ ʠ ʬʠʣʴʪʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʛʨʫʥʪʦʚ. 

ʈʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʝʨ ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ, ʢʘʢ ʠ ʢʦʨʤʦʚʘʷ ʙʘʟʘ ʨʳʙ, ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʠ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʦʟʝʨʘʭ. ʆʟʝʨʘ 

ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʠ ʟʥʘʯʠʤʳʝ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ ʩʨʝʜʠ 

ʤʘʪʝʨʠʢʦʚʳʭ ʦʟʝʨ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ɹʫʨʣʠʥʩʢʠʭ ʦʟʝʨ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʟʜʘʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʩʠʛʦʚʦ-ʢʘʨʧʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
 

ɹʫʨʣʠʥʩʢʘʷ ʩʠʩʪʝʤʘ ʦʟʝʨ ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʝʜʠʥʝʥʠʷ ʨ. ɹʫʨʣʘ ʠ ʚʦʩʴʤʠ ʦʟʝʨ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (ʄʘʣʦʝ ʊʦʧʦʣʴʥʦʝ, ʄʘʣʦʝ ʊʨʘʚʥʦʝ, ʄʘʣʦʝ (ʌʨʫʥʟʝ), ɹʦʣʴʰʦʝ 

ʂʘʙʘʥʴʝ, ʍʦʤʫʪʠʥʦʝ, ʇʝʩʯʘʥʦʝ, ɹʦʣʴʰʦʝ ʊʨʘʚʥʦʝ ʠ ɻʦʨʴʢʦʝ) ʠ ʜʚʘ ʦʟʝʨʘ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ: ʍʦʨʦʰʝʝ ʠ ʍʦʨʦʰʝʥʦʢ. ʇʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ɹʫʨʣʠʥʩʢʠʝ 

ʦʟʝʨʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʥʦʠʤʝʥʥʦʡ ʜʦʣʠʥʝ ʜʨʝʚʥʝʛʦ ʩʪʦʢʘ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʅʠʞʥʝʙʫʨʣʠʥʩʢʦʤʫ 

ʨʘʡʦʥʫ ɹʘʨʘʙʠʥʩʢʦʡ ʣʝʩʦ-ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʧʨʦʚʠʥʮʠʠ. ʂʣʠʤʘʪ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʨʝʟʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ (ʅʠʢʦʣʘʝʚ, 1975). 

ɺʦʜʦʩʙʦʨ ʨʝʢʠ ɹʫʨʣʳ ʨʘʩʧʘʭʘʥ ʥʘ 50%, ʝʛʦ ʣʝʩʠʩʪʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 8%, ʟʘʙʦʣʦʯʝʥʥʦʩʪʴ 

3%, ʦʟʝʨʥʦʩʪʴ 2.5%. ʅʘ ʚʦʜʦʩʙʦʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 200 ʙʝʩʩʪʦʯʥʳʭ ʠ ʧʨʦʪʦʯʥʳʭ ʦʟʝʨ, ʤʥʦʛʦ 

ʟʘʙʦʣʦʯʝʥʥʳʭ ʟʘʡʤʠʱ. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʦʟʝʨ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ, 

ʩʪʝʧʝʥʠ ʧʨʦʪʦʯʥʦʩʪʠ ʠ ʬʠʣʴʪʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʛʨʫʥʪʦʚ. ɺ ɹʫʨʣʠʥʩʢʦʡ 

ʩʠʩʪʝʤʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʪ ʚʳʰʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ 

ʪʝʯʝʥʠʶ ʦʟʝʨ, ʢ ʥʠʞʝ ʨʘʩʧʦʣʦʞʝʥʥʳʤ. ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʆ.ɸ. ɸʣʝʢʠʥʘ (1970) ʚʦʜʘ ʚ ʚʦʜʦʝʤʘʭ 

ʦʪʥʦʩʠʪʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʤʫ ʢʣʘʩʩʫ ʥʘʪʨʠʝʚʦʡ ʛʨʫʧʧʳ. 

ɿʦʦʧʣʘʥʢʪʦʥ ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ ʦʟʝʨ ʩʦʩʪʦʠʪ ʠʭ ʵʚʨʠʙʠʦʥʪʥʳʭ ʚʳʩʦʢʦʧʣʘʩʪʠʯʥʳʭ 

ʚʠʜʘʤʦʚ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʦʙʱʝʩʪʚ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚʦʜʦʝʤʘ. ɺ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʚʩʪʨʝʯʘʝʪʩʷ ʤʥʦʛʦ ʦʙʱʠʭ ʚʠʜʦʚ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚ ʝʜʠʥʦʡ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʝ, ʦʜʥʦʡ ʨʝʯʥʦʡ ʩʠʩʪʝʤʝ (ɺʝʩʥʠʥʘ, 2002). ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(2008-2015 ʛʦʜʘ) ʚ ʩʦʩʪʘʚʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚʳʷʚʣʝʥʦ 33 ʤʘʩʩʦʚʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮʳ. ɺ 

ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 2014-2015 ʛʦʜʦʚ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʦʪʤʝʯʝʥʦ ʚ ʦʟ. ʇʝʩʯʘʥʦʝ ï 23 

ʚʠʜʘ, ʠʟ ʢʦʪʦʨʳʭ 7 ʚʠʜʦʚ ï ʢʦʣʦʚʨʘʪʢʠ, 14 ʚʠʜʦʚ ï ʚʝʪʚʠʩʪʦʫʩʳʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ʠ 2 ʚʠʜʘ 

ʚʝʩʣʦʥʦʛʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ. ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʚʠʜʘʤʠ ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʣʘʩʩʘ Rotifera: 

Asplanchna priodonta ʠ Keratella quadrata. ɺ ʬʘʫʥʝ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʧʨʝʦʙʣʘʜʘʶʪ 

ʟʘʨʦʩʣʝʚʳʝ ʠ ʧʨʠʜʦʥʥʳʝ ʚʠʜʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Chydorus ʠ ʨʦʜʘ Daphnia, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ 

ʚʳʩʦʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʦʟʝʨʘʭ ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ. ɹʠʦʤʘʩʩʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ɹʫʨʣʠʥʩʢʠʭ 

ʦʟʝʨʘʭ ʚʳʩʦʢʘʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3.8 ʜʦ 30.16 ʛ/ʤį, ʦʩʦʙʝʥʥʦ ʚ ʣʝʪʥʠʝ ʧʝʨʠʦʜʳ (ɺʝʩʥʠʥʘ, 2002). 
ʆʟʝʨʘ ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʠ ʟʥʘʯʠʤʳʤʠ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʚʦʜʦʝʤʘʤʠ ʩʨʝʜʠ ʤʘʪʝʨʠʢʦʚʳʭ ʦʟʝʨ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʠʭʪʠʦʬʘʫʥʳ ɹʫʨʣʠʥʩʢʠʭ ʦʟʝʨ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʦʟʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʨʘʚʥʠʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʝʥ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 14 ʚʠʜʦʚ ʨʳʙ (1990-2010 

ʛʦʜʘ), ʦʪʥʦʩʷʱʠʭʩʷ ʢ 3 ʩʝʤʝʡʩʪʚʘʤ: ʱʫʢʦʚʳʝ (ʩʝʤ. Esocidae), ʢʘʨʧʦʚʳʝ (ʩʝʤ. Cyprinidae) ʠ 

ʦʢʫʥʝʚʳʝ (ʩʝʤ. Percidae). ʂ ʘʙʦʨʠʛʝʥʥʳʤ ʚʠʜʘʤ ʦʪʥʦʩʷʪʩʷ ʦʙʳʢʥʦʚʝʥʥʘʷ ʱʫʢʘ (Esox lucius), 

ʧʣʦʪʚʘ (Rutilus rutilus), ʨʝʯʥʦʡ ʦʢʫʥʴ (Perca fluviatilis), ʩʝʨʝʙʨʷʥʳʡ ʢʘʨʘʩʴ (Carassius auratus) 
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ʠ ʟʦʣʦʪʦʡ ʢʘʨʘʩʴ (Carassius carassius). ʇʫʪʝʤ ʧʣʘʥʦʤʝʨʥʦʛʦ ʟʘʩʝʣʝʥʠʷ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʳ 

ʩʘʟʘʥ (Cyprinus carpio), ʣʝʱ (Abramis brama), ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʫʜʘʢ (Stizostedion lucioperca) ʠ 

ʩʣʫʯʘʡʥʦ ï ʚʝʨʭʦʚʢʘ (Leucaspius delineatus). ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ, ʯʪʦ ʧʝʨʚʳʤ ʦʙʲʝʢʪʦʤ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʦʟʝʨʘʭ ʚ 70-80-ʝ ʛʦʜʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩʪʘʣʘ ʧʝʣʷʜʴ (Coregonus 

peled), ʯʪʦ ʦʙʲʷʩʥʷʣʦʩʴ ʥʘʣʠʯʠʝʤ ʚ ʉʠʙʠʨʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʠʛʦʚʳʭ ʨʳʙ, ʝʝ ʙʳʩʪʨʳʤ 

ʪʝʤʧʦʤ ʨʦʩʪʘ ʠ ʥʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʨʝʩʫʨʩʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʤʝʩʪʥʳʤʠ ʨʳʙʘʤʠ. ʃʫʯʰʠʡ 

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʪʦʚʘʨʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʧʝʣʷʜʠ ʠ ʜʨʫʛʠʭ ʩʠʛʦʚʳʭ ʜʦʩʪʠʛʘʣʩʷ ʚ 

ʤʥʦʛʦʚʦʜʥʳʝ ʧʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ ʧʝʨʠʦʜʳ (ɺʝʩʥʠʥʘ ʠ ʜʨ., 1999). 
ɺ ʩʧʝʢʪʨʝ ʧʠʪʘʥʠʷ ʧʝʣʷʜʠ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʛʨʫʧʧʝ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʯʢʦʚ ʠ ʧʨʠ 

ʠʟʦʙʠʣʠʠ ʧʠʱʠ ʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 3-5 ʚʠʜʦʚ. ɺ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚ 

ʧʠʱʠ ʨʘʩʰʠʨʷʝʪʩʷ ʜʦ ʜʝʩʷʪʢʘ ʠ ʙʦʣʝʝ ʚʠʜʦʚ, ʚʢʣʶʯʘʷ çʚʳʥʫʞʜʝʥʥʳʝè ʢʦʨʤʘ (ɺʝʩʥʠʥʘ, 1988). 

ʈʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʝʨ ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ, ʢʘʢ ʠ ʢʦʨʤʦʚʘʷ ʙʘʟʘ ʨʳʙ, ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʦʟʝʨʘʭ ʠ ʦʙʲʝʤʘ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ. ʉʥʠʞʝʥʠʝ 

ʚʦʜʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʜʝʬʠʮʠʪʫ ʢʠʩʣʦʨʦʜʘ ʠ ʛʠʙʝʣʠ ʨʳʙ, ʥʘʠʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʭ ʢ 

ʢʠʩʣʦʨʦʜʥʦʤʫ ʨʝʞʠʤʫ. ɼʣʷ ɹʫʨʣʠʥʩʢʠʭ ʦʟʝʨ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠʭʪʠʦʬʘʫʥʳ ʚ ʧʝʨʠʦʜʳ ʤʘʣʦʚʦʜʥʳʭ ʠ ʤʥʦʛʦʚʦʜʥʳʭ ʣʝʪ. ʇʦʩʣʝ ʥʘʙʣʶʜʘʝʤʳʭ 

ʟʘʤʦʨʦʚ ʚ ʠʭʪʠʦʬʘʫʥʝ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʢʘʨʘʩʷ. ɿʘʪʝʤ, ʧʦʩʪʝʧʝʥʥʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʨʦʣʴ ʧʣʦʪʚʳ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʢ ʢʦʥʮʫ ʤʥʦʛʦʚʦʜʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʠ ʵʪʦʤ 

ʩʥʠʞʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʨʘʩʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʟʘʤʦʨʘ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʚʥʦʚʴ 

ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʧʨʦʤʳʩʣʘ ʩʪʘʥʦʚʠʪʩʷ ʢʘʨʘʩʴ. 
ʉʨʝʜʥʷʷ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʝʨ ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ ʟʘ ʧʝʨʠʦʜ ʩ 1967 ʧʦ 2010 ʛʦʜʘ 

ʩʦʩʪʘʚʣʷʣʘ 21.4 ʢʛ/ʛʘ. ʇʨʠ ʵʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʚʦʜʦʝʤʦʚ (ʦʟ. ʇʝʩʯʘʥʦʝ, ʍʦʤʫʪʠʥʦʝ, 

ʄʘʣʦʝ ʊʦʧʦʣʴʥʦʝ) ʜʦʩʪʠʛʘʣʘ 44.0-47.0 ʢʛ/ʛʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʫ ʫʣʦʚʦʚ ʩʦʩʪʘʚʣʷʶʪ 

ʘʙʦʨʠʛʝʥʥʳʝ ʚʠʜʳ ʨʳʙ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢʘʨʘʩʴ ʠ ʧʣʦʪʚʘ. ɼʦʣʷ ʮʝʥʥʳʭ ʧʨʦʤʳʩʣʦʚʳʭʚʠʜʦʚ 

ʨʳʙ (ʧʝʣʷʜʠ, ʩʘʟʘʥʘ, ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʩʫʜʘʢʘ) ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʠ ʚ ʦʙʱʠʭ ʫʣʦʚʘʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 

10 ʪʦʥʥ (ɺʝʩʥʠʥʘ ʠ ʜʨ., 1999). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ɹʫʨʣʠʥʩʢʠʭ ʦʟʝʨ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʩʦʟʜʘʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʩʠʛʦʚʦ-ʢʘʨʧʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ 

ʚʳʨʘʱʠʚʘʥʠʠ ʪʦʚʘʨʥʳʭ ʩʝʛʦʣʝʪʢʦʚ ʧʝʣʷʜʠ, ʜʚʫʭ-ʪʨʝʭʣʝʪʢʦʚ ʩʘʟʘʥʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʨʳʙ 

(ʪʦʣʩʪʦʣʦʙʠʢʠ ʠ ʙʝʣʳʡ ʘʤʫʨ). ɸʙʦʨʠʛʝʥʥʘʷ ʠʭʪʠʦʬʘʫʥʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʚ ʫʣʦʚʘʭ 30-40%. ɺ 

ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʜʦʩʪʫʧʥʦʡ ʙʠʦʤʘʩʩʝ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʦʧʪʠʤʘʣʴʥʳʝ ʞʠʟʥʝʥʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʳʙ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʅʦʚʳʝ ʨʦʜʳ ʮʠʤʙʝʣʣʦʠʜʥʳʭ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ (Bacillariophyceae), 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʠʭ ʚʳʜʝʣʝʥʠʷ ʠ ʧʦʩʣʝʜʩʪʚʠʷ 
çʛʝʥʝʨʦʤʘʥʠʠè ʜʣʷ ʘʣʴʛʦʬʣʦʨʠʩʪʠʢʠ 

 

ʈʝʟʶʤʝ. ʆʧʠʩʘʥʠʝ ʥʦʚʳʭ ʨʦʜʦʚ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ï ʥʝʨʝʜʢʦʝ ʷʚʣʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʝʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʣʝʜʩʪʚʠʝʤ ʦʯʝʥʴ ʫʟʢʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʠʭ ʦʙʲʸʤʘ. ʆʙʩʫʞʜʘʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʚʳʜʝʣʝʥʠʷ ʥʦʚʳʭ ʨʦʜʦʚ ʥʘ ʧʨʠʤʝʨʝ ʚ ʦʜʥʦʡ ʠʟ ʥʝʧʣʦʭʦ ʤʦʥʦʛʨʘʬʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ 

ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ï ʩʝʤʝʡʩʪʚʝ Cymbellaceae. ʄʦʥʦʪʝʪʠʯʝʩʢʘʷ ʪʨʘʢʪʦʚʢʘ ʨʦʜʦʚʦʛʦ 

ʪʘʢʩʦʥʘ ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʪʠʢʝ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʟʠʪʴ ʩʪʨʫʢʪʫʨʫ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʨʫʧʧʳ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʦʜʦʚʳʭ ʥʦʚʦʦʧʠʩʘʥʠʡ 

ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʘʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʜʠʘʪʦʤʦʚʳʭ ʬʣʦʨ. 
 

ʎʠʤʙʝʣʣʦʠʜʥʳʝ ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ (ʩʝʤ. Cymbellaceae) ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʦʙʲʝʜʠʥʷʶʪ ʦʢʦʣʦ 20 ʨʦʜʦʚ (ʂʫʣʠʢʦʚʩʢʠʡ, 2016), ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʢʦʤʙʠʥʘʮʠʝʡ ʧʨʠʟʥʘʢʦʚ 

ʩʠʤʤʝʪʨʠʠ ʩʪʚʦʨʦʢ, ʩʪʨʦʝʥʠʷ ʰʦʚʥʦʛʦ ʠ ʧʦʨʦʚʦʛʦ ʘʧʧʘʨʘʪʦʚ, ʥʘʣʠʯʠʝʤ ʩʠʥʘʧʦʤʦʨʬʠʡ, ʠ ʵʪʦ 

ʨʝʟʫʣʴʪʘʪ ʥʝʜʘʚʥʝʛʦ çʜʨʦʙʣʝʥʠʷè ʦʯʝʥʴ ʢʨʫʧʥʳʭ ʧʦʣʠʪʠʧʠʯʝʩʢʠʭ ʨʦʜʦʚ Cymbella ʠ Navicula. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʘʢʪʳ ʦʪʩʳʣʘʶʪ ʢ ʚʩʸ ʝʱʸ ʥʝʜʦʩʪʘʪʦʯʥʦ ʷʩʥʦ ʦʯʝʨʯʝʥʥʦʤʫ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʮʠʤʙʝʣʣʦʠʜʥʳʭ ʜʠʘʪʦʤʝʡ ʢʘʢ ʥʘ ʚʠʜʦʚʦʤ, ʪʘʢ ʠ ʨʦʜʦʚʦʤ 

ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʩʦʥʦʚ. ʄʦʣʝʢʫʣʷʨʥʦ-ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʨʫʧʧʳ ʟʘʯʘʩʪʫʶ 

ʚʩʢʨʳʚʘʝʪ ʧʘʨʘʬʠʣʝʪʠʯʥʦʩʪʴ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʧʦ ʦʙʲʸʤʫ ʠ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʭ 

ʨʦʜʦʚ ʩʝʤʝʡʩʪʚʘ (Cymbella, Cymbopleura), ʯʪʦ ʦʙʥʦʚʣʷʝʪ ʧʨʦʙʣʝʤʫ ʧʦʠʩʢʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʛʨʫʧʧʳ ʚ ʠʭ ʧʨʝʜʝʣʘʭ. ʅʘʢʦʥʝʮ, 

ʩʦʭʨʘʥʷʝʪʩʷ ʦʪʯʸʪʣʠʚʦ ʦʙʦʟʥʘʯʠʚʰʘʷʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʝʥʜʝʥʮʠʷ ʧʦ ʧʝʨʝʚʦʜʫ ʪʘʢʩʦʥʦʚ ʩ 

ʥʘʚʠʢʫʣʦʠʜʥʦʡ ʬʦʨʤʦʡ ʩʪʚʦʨʦʢ ʠʟ ʩʝʤ. Naviculaceae ʚ ʩʝʤ. Cymbellaceae, ʨʦʜʦʚʘʷ ʠ 

ʩʝʤʝʡʩʪʚʝʥʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʝʞʜʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʪʦʣʴʢʦ ʧʨʠʟʥʘʢʦʤ ʩʠʤʤʝʪʨʠʠ 

ʩʪʚʦʨʦʢ. ɺʩʸ ʵʪʦ ʩʪʘʣʦ ʜʣʷ ʥʘʩ ʦʩʦʙʝʥʥʦ ʦʯʝʚʠʜʥʳʤ ʚ ʩʚʷʟʠ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ 

ʧʨʦʙʣʝʤʥʳʭ ʚʠʜʦʚ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʜʦʸʤʦʚ ʶʛʘ ɹʘʡʢʘʣʴʩʢʦʡ ʉʠʙʠʨʠ, ʮʝʥʪʨʘʣʴʥʳʭ ʠ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʯʘʩʪʝʡ ʄʦʥʛʦʣʠʠ. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʧʨʠʚʦʜʷʪʩʷ ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ ʦʧʠʩʘʥʠʷ ʪʨʸʭ ʥʦʚʳʭ ʨʦʜʦʚ. 
ɺ ʢʘʯʝʩʪʚʝ ʨʦʜʦʚʳʭ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʥʝʪʦʥʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʪʚʦʨʦʢ, 

ʠ ʤʦʨʬʦʣʦʛʠʷ ʰʚʘ, ʩʪʨʦʝʥʠʝ ʧʦʨʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʘʨʝʦʣ, ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʘʧʠʢʘʣʴʥʳʭ 

ʧʦʨʦʚʳʭ ʧʦʣʝʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʥʦʚʦʛʦ ʨʦʜʦʚʦʛʦ ʪʘʢʩʦʥʘ. ʊʠʧ ʩʠʤʤʝʪʨʠʠ ʩʪʚʦʨʢʠ ʧʨʠʟʥʘʸʪʩʷ ʤʘʣʦʥʘʜʸʞʥʳʤ, ʯʪʦ ʷʨʢʦ 

ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʥʝʩʦʛʣʘʩʠʝʤ ʤʝʞʜʫ ʩʠʩʪʝʤʦʡ ʚʳʩʰʠʭ ʪʘʢʩʦʥʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʧʨʠʟʥʘʢ 

ʩʠʤʤʝʪʨʠʠ, ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʠʭ ʬʠʣʦʛʝʥʝʟʘ (Nakov et al., 2014). ʅʝʢʦʪʦʨʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ-ʤʦʨʬʦʣʦʛʘʤʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ ʧʨʦʚʦʜʠʪʩʷ ʠʜʝʷ ʦ ʭʦʨʦʰʝʡ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʘʪʪʝʨʥʦʚ ʫ ʜʠʘʪʦʤʝʡ (Kociolek, 

Williams, 2015). çʍʦʨʦʰʠʝè ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚʤʝʩʪʝ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʜʘʥʥʳʤʠ 

ʜʦʣʞʥʳ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʦʙʝʩʧʝʯʠʪʴ ʨʦʜʦʚʫʶ ʩʠʩʪʝʤʘʪʠʢʫ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ ʤʦʥʦʬʠʣʠʠ 

ʪʘʢʩʦʥʦʚ. ʆʜʥʘʢʦ, ʦʧʠʩʘʥʠʝ ʥʦʚʳʭ ʨʦʜʦʚ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚʩʸ ʝʱʸ ʦʯʝʥʴ ʨʝʜʢʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʡ ʦʩʥʦʚʝ, ʘ ʝʛʦ ʰʠʨʦʢʦʝ 

ʚʥʝʜʨʝʥʠʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʚʝʨʠʬʠʮʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʢ 

ʚʳʜʝʣʝʥʠʶ ʨʦʜʦʚ. ɺ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʚ ʩʠʣʫ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʛʨʘʥʠʯʝʥʦ 

ʪʦʣʴʢʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʤʢʘʤʠ, çʝʩʪʝʩʪʚʝʥʥʦʩʪʴè ʜʠʘʪʦʤʦʚʦʛʦ ʨʦʜʘ, ʩʢʦʨʝʝ, ʤʦʞʥʦ 

ʦʞʠʜʘʪʴ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʤʦʥʦʪʝʪʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʢ ʝʛʦ ʚʳʜʝʣʝʥʠʶ, ʢʦʛʜʘ ʦʙʲʸʤ ʨʦʜʘ 

ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʟʥʘʢʘʤ, ʥʘ ʢʦʪʦʨʳʭ ʦʥ ʚʳʜʝʣʷʝʪʩʷ. ʕʪʦʪ ʧʦʜʭʦʜ ʚ ʨʦʜʦʚʦʡ 

ʩʠʩʪʝʤʘʪʠʢʝ ʙʳʣ ʚʧʝʨʚʳʝ ʷʩʥʦ ʦʙʦʟʥʘʯʝʥ F. Round (Round et al., 1990; Round, 1997). ʄʳ 
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ʧʨʠʟʥʘʸʤ ʙʦʣʴʰʦʝ ʵʚʨʠʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʫʟʢʦʡ ʪʨʘʢʪʦʚʢʠ ʨʦʜʘ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʠʘʪʦʤʝʡ, ʘ ʩʦʧʫʪʩʪʚʫʶʱʫʶ çʛʝʥʝʨʦʤʘʥʠʠè ʠʥʬʣʷʮʠʶ 

ʨʦʜʦʚʳʭ ʦʧʠʩʘʥʠʡ ï ʩʣʝʜʩʪʚʠʝʤ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʥʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʘʪʠʢʠ ʚʦʦʙʱʝ, ʘ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʙʦʨʫ ʨʦʜʦʚʳʭ ʧʨʠʟʥʘʢʦʚ. 
ɺʣʠʷʥʠʝ ʫʩʠʣʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʥʦʚʳʭ ʨʦʜʦʚ ʥʘ ʘʣʴʛʦʬʣʦʨʠʩʪʠʢʫ ï ʧʦʯʪʠ ʥʝ 

ʠʩʩʣʝʜʦʚʘʥʥʘʷ ʧʨʦʙʣʝʤʘ. ʄʳ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʦʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ, ʢʦʪʦʨʳʤʠ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʦʚʦʛʦ ʧʫʣʘ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʨʝʛʠʦʥʝ. ʂʘʪʝʛʦʨʠʷ ʨʦʜʘ 

ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʜʠʘʪʦʤʦʚʳʭ ʬʣʦʨ, ʠ ʫʟʢʦʝ 

ʦʛʨʘʥʠʯʝʥʠʝ ʨʦʜʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʟʥʘʪʴ ʬʣʦʨʫ ʚ ʮʝʣʦʤ ʙʦʣʝʝ ʩʣʦʞʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ: 

ʢʨʫʧʥʳʝ ʨʦʜʳ çʨʘʩʧʘʜʘʶʪʩʷè ʥʘ ʨʦʜʳ ʤʝʥʴʰʝʛʦ ʦʙʲʸʤʘ. ɺʥʝʜʨʝʥʠʝ ʚ ʛʦʣʦʚʥʫʶ ʯʘʩʪʴ ʨʦʜʦʚʦʛʦ 

ʩʧʝʢʪʨʘ, ʦʙʲʝʜʠʥʷʶʱʫʶ ~50% ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ (ʚ ʧʨʘʢʪʠʢʝ 10-15 ʪʘʢʩʦʥʦʚ) ʨʦʜʦʚ ʩ 

ʣʠʤʠʪʠʨʦʚʘʥʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠ/ʠʣʠ ʚʳʨʘʞʝʥʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ, 

ʥʝʨʘʟʣʠʯʠʤʳʭ ʚ ʰʠʨʦʢʦʡ ʪʨʘʢʪʦʚʢʝ ʨʦʜʘ, ʫʞʝ ʤʦʞʝʪ ʧʦʜʯʸʨʢʠʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʣʦʨʳ. ɿʘʤʝʪʠʤ, ʯʪʦ ʨʦʜʳ ʜʠʘʪʦʤʝʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚ ʮʝʣʦʤ 

ʦʯʝʥʴ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, ʠ ʵʥʜʝʤʠʟʤ ʪʘʢʩʦʥʦʚ ʚʳʩʦʢʠʭ ʨʘʥʛʦʚ ï ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦʝ 

ʷʚʣʝʥʠʝ ʚ ʩʨʘʚʥʝʥʠʠ, ʥʘʧʨʠʤʝʨ, ʩ ʮʚʝʪʢʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ (ʠ ʵʢʦʣʦʛʠʷ) ʥʝʙʦʣʴʰʠʭ ʧʦ ʦʙʲʸʤʫ ʫʟʢʦ ʜʝʬʠʥʠʨʦʚʘʥʥʳʭ ʨʦʜʦʚ ʥʘ ʬʦʥʝ 

ʧʦʣʠʪʠʧʠʯʝʩʢʠʭ ʨʦʜʦʚ-ʢʦʩʤʦʧʦʣʠʪʦʚ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʥʷʪʳʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʝ. ʇʦʩʢʦʣʴʢʫ 

ʤʥʦʛʠʝ ʥʳʥʝ ʚʳʜʝʣʷʝʤʳʝ ʨʦʜʳ ʦʣʠʛʦ- ʠʣʠ ʤʦʥʦʪʠʧʠʯʥʳ, ʦʥʠ ʦʙʳʯʥʦ ʥʝ ʧʦʧʘʜʘʶʪ ʚ ʛʦʣʦʚʥʫʶ 

ʯʘʩʪʴ ʩʧʝʢʪʨʘ, ʟʘʥʷʪʫʶ ʧʦʣʠʪʠʧʠʯʝʩʢʠʤʠ ʨʦʜʘʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʦʣʷ ʚʦ ʬʣʦʨʝ ʠʤʝʥʥʦ ʪʘʢʠʭ 

ʨʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦ ʠʟʫʯʘʝʤʦʡ ʬʣʦʨʳ ʚ ʨʷʜʫ ʜʨʫʛʠʭ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʠʘʪʦʤʦʚʘʷ 

ʬʣʦʨʘ ʄʦʥʛʦʣʠʠ ʩʦʜʝʨʞʠʪ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ 40% ʩʪʨʦʛʦ ʵʥʜʝʤʠʯʥʳʭ ʜʣʷ ɻʦʣʘʨʢʪʠʢʠ ʨʦʜʦʚ (ʠ 

ʧʦʯʪʠ ʚʩʸ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʘʥʛʦʣʘʨʢʪʠʯʝʩʢʠʭ ʵʥʜʝʤʠʯʥʳʭ ʨʦʜʦʚ), ʭʦʪʷ ʠʭ ʜʦʣʷ ʚ ʤʦʥʛʦʣʴʩʢʦʡ 

ʘʣʴʛʦʬʣʦʨʝ ʚ ʮʝʣʦʤ ʥʝ ʧʨʝʚʳʰʘʝʪ 9%. ɿʘ ʨʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ, ʧʦʯʪʠ ʚʩʝ ʵʪʠ ʨʦʜʳ ʚʳʜʝʣʝʥʳ 

ʚ ʧʦʩʣʝʜʥʠʝ 5-10 ʣʝʪ. 

ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʩʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʨʦʜʦʚʦʡ 

ʢʦʵʬʬʠʮʠʝʥʪ (ʈʂ), ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʩʪʦʡʯʠʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ, ʚ ʩʣʫʯʘʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʣʦʨ ʤʘʣʦ ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʧʣʦʱʘʜʠ ʠʭ ʚʳʷʚʣʝʥʠʷ 

(ʐʤʠʜʪ, 1980; ʊʦʣʤʘʯʸʚ, 1986). ʀ ʭʦʪʷ ʚ ʪʨʘʜʠʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʣʴʛʦʬʣʦʨʠʩʪʠʢʠ ʈʂ ʦʙʳʯʥʦ 

ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʶʪ ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʣʦʨ, ʥʝ ʷʩʥʳʤ ʜʣʷ ʥʘʩ 

ʦʢʘʟʘʣʦʩʴ ʟʥʘʯʝʥʠʝ ʈʂ, ʥʘ ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ, ʭʘʨʘʢʪʝʨʠʟʫʷ ʜʠʘʪʦʤʦʚʳʝ ʬʣʦʨʳ 

çʙʦʛʘʪʳʤʠè ʠʣʠ çʙʝʜʥʳʤʠè. ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʤʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʈʂ 

ʜʠʘʪʦʤʦʚʳʭ ʬʣʦʨ ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (ʦʪ 2 ʜʦ 18), ʠ ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʈʂ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʜʣʷ ʩʧʠʩʢʦʚ, ʚ ʨʘʟʳ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʩʚʦʝʤʫ ʦʙʲʸʤʫ. ɺʝʨʭʥʠʡ ʧʨʝʜʝʣ 

ʟʥʘʯʝʥʠʷ ʈʂ ʜʣʷ ʬʣʦʨ ʠʟ 300-800 ʚʠʜʦʚ, ʥʘ ʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦ ʦʪʨʘʞʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʘʪʠʢʠ ʜʠʘʪʦʤʝʡ, ʩʦʩʪʘʚʣʷʝʪ 6-7, ʨʝʜʢʦ ʙʦʣʴʰʝ. ʇʦʥʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʈʂ 

(ʤʝʥʝʝ 5-6) ʤʳ ʚʩʪʨʝʯʘʝʤ ʫ ʧʦʯʪʠ ʚʩʝʭ ʣʦʢʘʣʴʥʳʭ ʬʣʦʨ, ʣʠʙʦ ʬʣʦʨ ʩ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʤ 

çʧʘʨʮʠʘʣʴʥʳʤè ʭʘʨʘʢʪʝʨʦʤ (ʧʣʘʥʢʪʦʥʥʳʝ ʬʣʦʨʳ, ʬʣʦʨʳ ʩʬʘʛʥʦʚʳʭ ʙʦʣʦʪ), ʣʠʙʦ ʚ ʨʝʛʠʦʥʘʭ, 

ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ ʦʩʪʘʶʪʩʷ ʚʩʸ ʝʱʸ ʩʣʘʙʦ ʠʟʫʯʝʥʥʳʤʠ, ʣʠʙʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʣʦʱʘʜʴ 

ʚʳʷʚʣʝʥʠʷ ʬʣʦʨʳ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝ ʙʦʣʴʰʦʡ ʠʣʠ ʚʦʜʦʸʤʳ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʪʠʧʦʣʦʛʠʯʝʩʢʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʉʘʤʳʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʈʂ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʩʣʝʜʩʪʚʠʝʤ ʥʠʟʢʦʛʦ 

ʙʠʦʪʦʧʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʙʠʦʪʦʧʦʚ, ʘ ʪʘʢʞʝ ʦʯʝʥʴ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʬʣʦʨʳ. 

ʀʥʪʝʨʝʩʥʳʤ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʈʂ (ʙʦʣʴʰʝ 10) ʧʦʣʫʯʘʶʪʩʷ ʜʣʷ 

ʢʨʫʧʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʩʧʠʩʢʦʚ (600-1500 ʚʠʜʦʚ), ʥʦʤʝʥʢʣʘʪʫʨʘ ʢʦʪʦʨʳʭ ʥʝ ʦʪʨʘʞʘʝʪ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʨʦʜʦʚʦʡ ʩʠʩʪʝʤʘʪʠʢʝ. ɺ ʩʣʫʯʘʝ ʢʨʫʧʥʳʭ ʬʣʦʨ, ʦʙʨʘʙʦʪʢʘ 

ʢʦʪʦʨʳʭ ʫʯʣʘ ʪʘʢʦʚʳʝ, ʚʳʩʦʢʠʡ ʈʂ ʚʳʷʚʣʷʝʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʬʣʦʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʢʦʪʦʨʦʡ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʩʧʠʩʢʦʚ ʠʟ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦ ʪʠʧʦʣʦʛʠʠ ʚʦʜʦʸʤʦʚ. 

ʆʜʥʘʢʦ, ʦʙʲʝʢʪʠʚʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʈʂ ʫʞʝ ʩʧʦʩʦʙʥʳ ʦʪʨʘʟʠʪʴ ʤʝʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʥʜʝʤʠʯʥʦʛʦ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʚ ʜʨʝʚʥʠʭ ʦʟʸʨʘʭ). ʄʳ ʦʪʤʝʯʘʝʤ, ʯʪʦ ʫʟʢʦʝ 

ʜʝʬʠʥʠʨʦʚʘʥʠʝ ʨʦʜʘ ʛʘʨʤʦʥʠʟʠʨʫʝʪ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʜʝʣʘʷ ʠʭ ʧʦʢʘʟʘʪʝʣʠ ʙʦʣʝʝ 
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ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʠʟʤʝʥʝʥʠʶ ʦʪ ʧʨʦʣʠʬʝʨʘʮʠʠ ʚʠʜʦʚʳʭ ʩʧʠʩʢʦʚ ʧʨʠ ʦʭʚʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʡ, ʥʦʚʦʦʧʠʩʘʥʠʡ ʠ ʪ.ʧ., ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʝʘʙʠʣʠʪʠʨʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʘʣʴʛʦʬʣʦʨ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ (16-34-01139 ʤʦʣ_ʘ). 
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ʈʝʟʶʤʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʘ ʬʘʫʥʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʨʝʢʠ ʄʘʣʠʥʦʚʢʘ ʚ ʛ. ʀʞʝʚʩʢ 

ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʇʦ ʯʠʩʣʫ ʚʠʜʦʚ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʛʨʫʧʧʘʤʠ ʷʚʣʷʶʪʩʷ ʜʚʫʢʨʳʣʳʝ, 

ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ, ʞʫʢʠ, ʨʫʯʝʡʥʠʢʠ ʠ ʦʣʠʛʦʭʝʪʳ. ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʦʟʨʘʩʪʘʝʪ ʦʪ ʠʩʪʦʢʘ ʢ ʫʩʪʴʶ. ʏʠʩʣʝʥʥʦʩʪʴ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʠʶʥʝ ʚʳʰʝ, 

ʯʝʤ ʚ ʘʚʛʫʩʪʝ. ʉʨʝʜʥʷʷ ʦʙʱʘʷ ʙʠʦʤʘʩʩʘ ʦʨʛʘʥʠʟʤʦʚ ʚʳʰʝ ʚ ʘʚʛʫʩʪʝ, ʯʝʤ ʚ ʠʶʥʝ. 

 

ʈʝʢʘ ʄʘʣʠʥʦʚʢʘ ï ʧʨʘʚʳʡ ʧʨʠʪʦʢ ʨʝʢʠ ʀʞ, ʦʪʥʦʩʠʪʩʷ ʢ ɺʦʣʛʦ-ʂʘʤʩʢʦʤʫ ʙʘʩʩʝʡʥʫ. 

ʀʩʪʦʢ ʨʝʢʠ ʥʘʭʦʜʠʪʩʷ ʚ 0.5 ʢʤ ʟʘʧʘʜʥʝʝ ʜ. ʄʘʣʠʥʦʚʦ. ɼʣʠʥʘ ʨʝʢʠ ï 5.2 ʢʤ. ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 8.2 ʢʤ2, 52% ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʧʦʢʨʳʪʦ ʣʝʩʦʤ. ʉʨʝʜʥʠʡ ʫʢʣʦʥ ʨʫʩʣʘ ï 7.8 ʤ/ʢʤ. 

ʉʪʦʢ ʨʝʢʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʨʝʛʫʣʠʨʦʚʘʥ ʪʨʝʤʷ ʥʝʙʦʣʴʰʠʤʠ ʚʦʜʦʝʤʘʤʠ ʧʣʦʱʘʜʴʶ ʥʝ 

ʙʦʣʝʝ 1.5 ʛʘ. ʅʘ ʚʩʝʤ ʩʚʦʝʤ ʧʨʦʪʷʞʝʥʠʠ ʨʝʢʘ ʪʝʯʝʪ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʪʦʣʴʢʦ ʥʘ 

ʧʦʩʣʝʜʥʠʭ 500 ʤ ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʦʪʢʣʦʥʷʷʩʴ ʠʟ-ʟʘ ʰʣʘʢʦʦʪʚʘʣʦʚ, 

ʟʘʩʳʧʘʚʰʠʭ ʝʝ ʧʨʝʞʥʝʝ ʨʫʩʣʦ. ʈʘʩʭʦʜ ʨʝʢʠ ʚ ʟʘʤʳʢʘʶʱʝʤ ʩʪʚʦʨʝ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 0.042 

ʤ3/ʩ, ʚ ʤʝʞʝʥʥʳʡ ʧʝʨʠʦʜ ï ʜʦ 0.014 ʤ3/ʩ. ʆʙʲʝʤ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʨʘʚʝʥ 1.32 ʤʣʥ. ʤ3 (ʍʦʣʤʦʛʦʨʦʚʘ, 

2001). 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʠʶʥʝ ʠ ʚ ʘʚʛʫʩʪʝ 2015 ʛʦʜʘ ʩʪʘʥʜʘʨʪʥʳʤʠ ʠ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ɾʘʜʠʥ, 1960). ɿʘʣʦʞʝʥʦ 5 ʩʪʘʥʮʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ 
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ʢʦʪʦʨʳʭ ʦʪʦʙʨʘʥʦ 20 ʧʨʦʙ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ï 10 ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ 10 ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ. 

ʅʫʤʝʨʘʮʠʷ ʩʪʘʥʮʠʡ ʧʨʠʚʦʜʠʪʩʷ ʦʪ ʠʩʪʦʢʘ ʜʦ ʫʩʪʴʷ ʩ ˉ1 ʜʦ ˉ5. ɹʠʦʤʘʩʩʫ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʦʧʨʝʜʝʣʷʣʠ ʚʟʚʝʰʠʚʘʥʠʝʤ ʥʘ ʪʦʨʩʠʦʥʥʳʭ ʚʝʩʘʭ ɺʊ-500. ʆʙʱʫʶ 

ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʣʠ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʧʣʦʪʥʦʩʪʠ N, ʵʢʟ/ʤ2, ʙʠʦʤʘʩʩʫ ï ɺ, ʚ ʛ/ʤ2. 
ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 88 ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ ʥʘʜʚʠʜʦʚʦʛʦ ʨʘʥʛʘ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʠʟ 44 ʩʝʤʝʡʩʪʚ, 14 ʦʪʨʷʜʦʚ, 6 ʢʣʘʩʩʦʚ, 3 ʪʠʧʦʚ. ʇʦ ʯʠʩʣʫ ʚʠʜʦʚ 

ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʛʨʫʧʧʘʤʠ ʷʚʣʷʶʪʩʷ ʜʚʫʢʨʳʣʳʝ (21 ʚʠʜ), ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ (20 ʚʠʜʦʚ), 

ʞʫʢʠ (12 ʚʠʜʦʚ), ʨʫʯʝʡʥʠʢʠ ʠ ʦʣʠʛʦʭʝʪʳ ʧʦ 7 ʚʠʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʨʫʛʠʝ ʛʨʫʧʧʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. ʉʨʝʜʠ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ ʥʘʠʙʦʣʴʰʠʤ ʚʠʜʦʚʳʤ 

ʙʦʛʘʪʩʪʚʦʤ ʦʪʣʠʯʘʶʪʩʷ ʩʝʤʝʡʩʪʚʘ Lymnaeidae, Planorbidae, Bithyniidae, Valvatidae. ʉʨʝʜʠ 

ʜʚʫʢʨʳʣʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚ Chironomidae, Tipulidae, Stratiomyidae, 

Limoniidae, Simuliidae, Culicidae, Dixidae, Scatophagidae, Psychodidae. 
ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʜʦʥʥʳʭ ʤʘʢʨʦʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚʦʟʨʘʩʪʘʝʪ ʦʪ ʠʩʪʦʢʘ ʢ ʫʩʪʴʶ. ɼʘʥʥʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʢʦʧʣʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦ ʧʨʦʬʠʣʶ ʨʝʢʠ ʢ 

ʫʩʪʴʝʚʦʡ ʦʙʣʘʩʪʠ, ʫʚʝʣʠʯʝʥʠʝʤ ʨʦʣʠ ʚ ʙʠʦʮʝʥʦʟʘʭ ʚʦʜʥʦʡ ʠ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ï ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʢ ʫʩʪʴʶ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʱʘʜʴ ʟʘʨʘʩʪʘʥʠʷ ʤʘʢʨʦʬʠʪʘʤʠ, 

ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʜʣʷ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ: ʫʤʝʥʴʰʘʝʪʩʷ 

ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ, ʧʦʚʳʰʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʛʣʫʙʠʥʘ ʨʝʢʠ ʚ ʪʦʯʢʘʭ ʦʪʙʦʨʘ 

ʧʨʦʙ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʠʶʥʝ ʠ ʚ ʘʚʛʫʩʪʝ 

ʥʘ ʩʪʘʥʮʠʷʭ ˉ4 ʠ ˉ5. ʕʪʠ ʩʪʘʥʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʥʠʞʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʪʝʯʝʥʠʷ. ɿʜʝʩʴ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʩʦʦʙʱʝʩʪʚʘ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʨʷʩʢʦʚʳʝ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ 

ʵʬʬʝʢʪ ʵʢʦʪʦʥʘ ʠ ʷʚʣʷʶʪʩʷ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ ʚʟʚʝʰʝʥʥʦʛʦ ʚ ʚʦʜʝ ʜʝʪʨʠʪʘ (ʇʨʦʢʠʥ ʠ ʜʨ., 2008), 

ʪʘʢʞʝ ʦʙʠʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ: ʵʣʦʜʝʷ ʢʘʥʘʜʩʢʘʷ, ʝʞʝʛʦʣʦʚʥʠʢ ʧʨʷʤʦʡ, ʯʘʩʪʫʭʘ 

ʧʦʜʦʨʦʞʥʠʢʦʚʘʷ. ʅʘ ʩʪʘʥʮʠʠ ˉ4 ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʧʦʜʝʥʢʠ Caenis horaria L., 1758, ʣʠʯʠʥʢʠ 

ʨʫʯʝʡʥʠʢʦʚ Hydropsyche angustipennis Curtis, 1834, Limnephilus sp., ʣʠʯʠʥʢʠ ʢʦʤʘʨʦʚ-ʟʚʦʥʮʦʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʫʝʪ ʪʠʧʠʯʥʳʡ ʬʠʪʦʬʠʣʴʥʳʡ ʚʠʜ Ablabesmyia phatta (Eggert, 1863). 

ʊʘʢʞʝ ʥʘ ʜʘʥʥʦʡ ʩʪʘʥʮʠʠ ʤʘʩʩʦʚʦ ʨʘʟʚʠʚʘʶʪʩʷ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ Pisidium inflatum 

(Muhlfeld in Porro, 1838) ʠ Nucleocyclas sp. ʅʘ ʩʪʘʥʮʠʠ ˉ5 ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʙʨʶʭʦʥʦʛʠʝ 

ʤʦʣʣʶʩʢʠ Physa adversa (DaCosta, 1778), Cincinna sp. ʀʟ ʦʣʠʛʦʭʝʪ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʜʦʤʠʥʠʨʫʝʪ 

ʪʠʧʠʯʥʳʡ ʬʠʪʦʬʠʣʴʥʳʡ ʚʠʜ Stylaria lacustris (Linnaeus, 1767). ʀʟ ʣʠʯʠʥʦʢ ʭʠʨʦʥʦʤʠʜ 

ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʤ ʷʚʣʷʝʪʩʷ Cricotopus gr. silvestris, ʠʟ ʨʫʯʝʡʥʠʢʦʚ ï Hydropsyche angustipennis, 

Limnephilus rhombicus L., 1758, Anabolia furcata Brauer, 1857, ʠʟ ʧʦʜʝʥʦʢ ï Baetis sp. 
ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʦʙʥʘʨʫʞʝʥʦ ʥʘ ʩʪʘʥʮʠʠ ˉ1 ï ʚ ʠʶʥʝ 

ʠ ʚ ʘʚʛʫʩʪʝ ʧʦ 13 ʚʠʜʦʚ. ɼʘʥʥʘʷ ʩʪʘʥʮʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʠʩʪʦʢʘʭ ʨʝʢʠ ʄʘʣʠʥʦʚʢʘ ʯʫʪʴ ʥʠʞʝ ʤʝʩʪʘ 

ʚʳʭʦʜʘ ʨʦʜʥʠʢʘ. ʌʘʫʥʘ ʩʪʘʥʮʠʠ ˉ1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʯʠʥʢʘʤʠ ʚʝʩʥʷʥʦʢ ï Nemoura sp., ʢʦʤʘʨʦʚ-

ʟʚʦʥʮʦʚ ï Pseudodiamesa gr. nivosa (Goetghebuer, 1928), C. silvestris, ʘʤʬʠʙʠʦʪʠʯʝʩʢʠʤ 

ʤʦʣʣʶʩʢʦʤ ï Succinea putris (Linnaeus, 1758), ʘ ʪʘʢʞʝ ʣʠʯʠʥʢʘʤʠ ʜʚʫʢʨʳʣʳʭ ʠʟ ʩʝʤʝʡʩʪʚ 

Limoniidae, Psychodidae, ʧʨʝʜʧʦʯʠʪʘʶʱʠʭ ʟʦʥʫ ʫʨʝʟʘ ʚʦʜʳ. 
ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʦʟʨʘʩʪʘʝʪ ʦʪ 

ʠʩʪʦʢʘ ʢ ʫʩʪʴʶ. ʄʠʥʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʥʥʳʭ ʤʘʢʨʦʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ 

ʠʶʥʝ ʠ ʚ ʘʚʛʫʩʪʝ ʥʘ ʩʪʘʥʮʠʠ ˉ1 ï 666.7 ʵʢʟ/ʤ2 ʠ 266.7 ʵʢʟ/ʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʌʘʫʥʘ ʜʘʥʥʦʡ 

ʩʪʘʥʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʯʠʥʢʘʤʠ ʢʦʤʘʨʦʚ-ʟʚʦʥʮʦʚ, ʥʠʤʬʘʤʠ ʚʝʩʥʷʥʦʢ. ʅʘʠʙʦʣʴʰʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʙʝʥʪʦʩʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʥʘ ʩʪʘʥʮʠʠ ˉ5 ï 3066 ʵʢʟ/ʤ2 ʠ 3000 ʵʢʟ/ʤ2 ʚ ʠʶʥʝ ʠ ʚ 

ʘʚʛʫʩʪʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʜʝʩʴ ʤʘʩʩʦʚʦ ʨʘʟʚʠʚʘʶʪʩʷ ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ ï Cincinna frigida 

(Westerlund,1885), Boreoelona sibirica (Westerlund,1886), Lymnaea balthica (L., 1758), 

Opisthorchophorus baudonianus (Gassiez, 1859). 

ʉʨʝʜʥʷʷ ʦʙʱʘʷ ʙʠʦʤʘʩʩʘ ʦʨʛʘʥʠʟʤʦʚ ʚ ʘʚʛʫʩʪʝ ʚʳʰʝ, ʯʝʤ ʚ ʠʶʥʝ. ɹʠʦʤʘʩʩʘ ʚ ʘʚʛʫʩʪʝ 

ʩʦʩʪʘʚʠʣʘ 24.7 ʛ/ʤ2, ʚ ʠʶʥʝ ï 19.4 ʛ/ʤ2. ʅʘʠʙʦʣʴʰʘʷ ʙʠʦʤʘʩʩʘ ʦʨʛʘʥʠʟʤʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚ 

ʠʶʥʝ ʦʪʤʝʯʘʣʘʩʴ ʥʘ ʩʪʘʥʮʠʠ ˉ4 ï 40.8 ʛ/ʤ2. ʄʠʥʠʤʘʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʙʝʥʪʦʩʘ ʚ ʠʶʥʝ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ ʩʪʘʥʮʠʠ ˉ1 ï 2.578 ʛ/ʤ2. ɺ ʜʘʥʥʦʡ ʪʦʯʢʝ ʚ ʠʩʪʦʢʝ ʨʝʢʠ ʩʦʦʙʱʝʩʪʚʘ ʙʝʥʪʦʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʣʠʯʠʥʢʘʤʠ ʭʠʨʦʥʦʤʠʜ ʠ ʥʠʤʬʘʤʠ ʚʝʩʥʷʥʦʢ. 
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ɺ ʘʚʛʫʩʪʝ ʥʘʠʙʦʣʴʰʘʷ ʦʙʱʘʷ ʙʠʦʤʘʩʩʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ ʩʪʘʥʮʠʠ ˉ5 ï 78.06 ʛ/ʤ2. 

ɼʘʥʥʘʷ ʩʪʘʥʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʠʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʤʘʢʨʦʬʠʪʦʚ, ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ ʪʝʯʝʥʠʷ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʠ ʨʘʟʚʠʪʠʶ ʣʠʤʥʦʬʠʣʴʥʳʭ ʚʠʜʦʚ 

ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ B. sibirica, L. balthica, O. baudonianus, C. frigida, ʘ ʪʘʢʞʝ ʞʫʢʦʚ ï Ilybius 

fuliginosus (F., 1792). ʅʘʠʤʝʥʴʰʘʷ ʙʠʦʤʘʩʩʘ ʚ ʘʚʛʫʩʪʝ ʪʘʢʞʝ, ʢʘʢ ʠ ʚ ʠʶʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʥʘ 

ʩʪʘʥʮʠʠ ˉ1 ï 1.98 ʛ/ʤ2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʜʦʥʥʳʭ ʤʘʢʨʦʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʨʝʢʠ ʄʘʣʠʥʦʚʢʠ 

ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʥʦʛʠʤʠ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʬʘʢʪʦʨʘʤʠ, ʦʩʥʦʚʥʳʝ ʠʟ 

ʢʦʪʦʨʳʭ: ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ, ʭʘʨʘʢʪʝʨ ʛʨʫʥʪʦʚ, ʥʘʣʠʯʠʝ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ 

ʠ ʩʪʝʧʝʥʴ ʟʘʨʘʩʪʘʥʠʷ ʨʝʢʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɾʘʜʠʥ ɺ.ʀ., 1960. ʄʝʪʦʜʳ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 

1960. 327 ʩ. 
ʇʨʦʢʠʥ ɸ.ɸ., ɼʫʙʦʚ ʇ.ɻ., ʅʝʛʨʦʙʦʚ ɺ.ɺ., 2008. ɺʦʜʥʳʝ ʤʘʢʨʦʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʚ ʩʦʩʪʘʚʝ 

ʢʦʥʩʦʨʮʠʡ ʨʷʩʢʦʚʳʭ (Lemnaceae) ʚʦʜʦʝʤʦʚ ʙʘʩʩʝʡʥʘ ʤʘʣʦʡ ʣʝʩʥʦʡ ʨʝʢʠ ʚ ʉʨʝʜʥʝʨʫʩʩʢʦʡ 

ʣʝʩʦʩʪʝʧʠ // ʕʢʦʩʠʩʪʝʤʳ ʤʘʣʳʭ ʨʝʢ: ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʵʢʦʣʦʛʠʷ, ʦʭʨʘʥʘ. ʃʝʢʮʠʠ ʠ ʤʘʪʝʨʠʘʣʳ 

ʜʦʢʣʘʜʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʰʢʦʣʳ-ʢʦʥʬʝʨʝʥʮʠʠ. ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ ʠʤ. ʀ.ɼ. 

ʇʘʧʘʥʠʥʘ. 18ï21 ʥʦʷʙʨʷ 2008 ʛ. ɹʦʨʦʢ. ʀʟʜʘʪʝʣʴʩʪʚʦ OOO çʗʨʦʩʣʘʚʩʢʠʡ ʧʝʯʘʪʥʳʡ ʜʚʦʨè, 2008. 

ʉ. 234ï238. 
ʍʦʣʤʦʛʦʨʦʚʘ ʅ.ɺ., 2001. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʤʘʣʳʭ ʨʝʢ ʛ. ʀʞʝʚʩʢʘ ʧʦ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʫ (ʥʘ ʧʨʠʤʝʨʝ ʨʝʢ ʄʘʣʠʥʦʚʢʘ ʠ ʏʝʤʦʰʫʨʢʘ) // ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ 5-ʡ ʈʦʩʩʠʡʩʢʦʡ 

ʫʥʠʚʝʨʩʠʪʝʪʩʢʦ-ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʀʞʝʚʩʢ. ʉ. 89ï90. 
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ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʩʦʦʙʱʝʩʪʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʤʘʣʦʛʦ ʚʦʜʦʪʦʢʘ 

(ʥʘ ʧʨʠʤʝʨʝ ʐʫʚʘʣʦʚʩʢʦʛʦ ʢʘʥʘʣʘ, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ) 

 

ʈʝʟʶʤʝ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʟʦʦʧʣʘʥʢʪʦʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʤʥʦʛʦʤʝʨʥʦʛʦ ʚʝʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʘʢʚʘʪʦʨʠʠ ʐʫʚʘʣʦʚʩʢʦʛʦ ʢʘʥʘʣʘ 

ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʠʩʢʨʝʪʥʳʭ ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʝ ʨʝʰʝʥʳ ʧʨʦʙʣʝʤʳ ʚʳʜʝʣʝʥʠʷ ʩʦʦʙʱʝʩʪʚ 

ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʛʨʘʥʠʮ. ɺʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʩʝʟʦʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʛʠʜʨʦʙʠʦʮʝʥʦʟʦʚ ʠ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʪʠ 

ʠʟʤʝʥʝʥʠʷ. 

ʄʘʣʳʝ ʚʦʜʦʪʦʢʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʛʦʨʦʜʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʠ ʠʛʨʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʐʫʚʘʣʦʚʩʢʠʡ ʢʘʥʘʣ ï 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʚʦʜʦʪʦʢ, ʚʦʟʥʠʢʰʠʡ ʥʘ ʤʝʩʪʝ ʙʳʚʰʠʭ ʦʟʸʨ ʚ ʙʦʣʦʪʠʩʪʦʡ ʥʠʟʠʥʝ ʧʦʩʣʝ 

ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʕʪʦ ʫʥʠʢʘʣʴʥʘʷ, ʙʠʦʪʦʧʠʯʝʩʢʠ ʨʘʟʥʦʨʦʜʥʘʷ ʚʦʜʥʘʷ ʩʠʩʪʝʤʘ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʟʘʙʦʣʦʯʝʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʦʟʸʨʥʳʭ ʨʘʩʰʠʨʝʥʠʡ, ʧʨʦʪʦʢ ʠ ʫʯʘʩʪʢʦʚ, ʟʘʨʘʩʪʘʝʤʳʭ 

ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʆʙʱʘʷ ʜʣʠʥʘ ʚʦʜʦʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ 6.65 ʢʤ, ʰʠʨʠʥʘ ʦʟʝʨʥʳʭ 

ʨʘʩʰʠʨʝʥʠʡ ʜʦʭʦʜʠʪ ʜʦ 361 ʤ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʩʦʦʙʱʝʩʪʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʐʫʚʘʣʦʚʩʢʦʛʦ 

ʢʘʥʘʣʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʭ ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʤʝʨʥʦʛʦ ʚʝʢʪʦʨʥʦʛʦ 

ʘʥʘʣʠʟʘ. 
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ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʧʨʦʙʳ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʦʪʦʙʨʘʥʥʳʝ ʥʘ ʧʦʩʪʦʷʥʥʳʭ 

ʩʪʘʥʮʠʷʭ ʧʨʠ ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʩʲʝʤʢʝ ʥʘ ʘʢʚʘʪʦʨʠʠ ʐʫʚʘʣʦʚʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʤʘʝ, ʠʶʣʝ ʠ 

ʩʝʥʪʷʙʨʝ 2014 ʛʦʜʘ. ʆʪʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʧʨʦʙ ʟʦʦʧʣʘʥʢʪʦʥʘ ʧʨʦʚʦʜʠʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʚ 

ʧʨʘʢʪʠʢʝ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʘʤʠ (ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠé, 1982). 

ʆʮʝʥʢʘ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʠʥʜʝʢʩʫ ʂʦʚʥʘʮʢʦʛʦ-ʇʘʣʠʷ (ɹʘʢʘʥʦʚ, 1987). ɼʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʤʝʱʝʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʤʥʦʛʦʤʝʨʥʦʛʦ ʚʝʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʥʳʡ 

ʚ ʨʷʜʝ ʨʘʙʦʪ (ʏʝʨʝʧʝʥʥʠʢʦʚ ʠ ʜʨ., 2004; ʐʫʨʛʘʥʦʚʘ, ʏʝʨʝʧʝʥʥʠʢʦʚ, 2011 ʠ ʜʨ.). ɹʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʢʦʩʠʥʫʩʳ ʫʛʣʦʚ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʯʠʩʣʝʥʥʦʩʪʝʡ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʪʜʝʣʴʥʳʭ ʧʨʦʙ, 

ʢʦʪʦʨʳʝ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʤʝʨ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʧʨʦʙʘʤʠ. ʅʘ ʠʭ ʦʩʥʦʚʝ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʜʝʥʜʨʦʛʨʘʤʤʳ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʟʦʦʧʣʘʥʢʪʦʮʝʥʦʟʦʚ. ɼʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʢʣʘʩʪʝʨʦʚ ʧʨʠ ʛʨʫʧʧʠʨʦʚʢʝ ʧʨʦʙ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ ʰʠʨʠʥʳ ʩʠʣʫʵʪʦʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ 

ʄʘʥʪʝʣʷ (Rousseeuw, 1987; Legendre, Legendre, 2012; ʗʢʠʤʦʚ ʠ ʜʨ., 2016). 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʐʫʚʘʣʦʚʩʢʦʛʦ ʢʘʥʘʣʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ 118 ʚʠʜʘʤʠ (Rotifera ï 61, Cladocera ï 41, Copepoda ï 16). ʉʨʝʜʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚʠʜʳ ï ʚʩʝʣʝʥʮʳ: ʩʝʚʝʨʦ-ʘʤʝʨʠʢʘʥʩʢʘʷ 

ʢʦʣʦʚʨʘʪʢʘ Kellicottia bostoniensis (Rousselet, 1908) ʠ ʚʝʪʚʠʩʪʦʫʩʳʡ ʨʘʯʦʢ Diaphanosoma 

orghidani (Negrea, 1982). 

ʅʘ ʦʩʥʦʚʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʧʨʦʙ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʤʘʝ 2014 ʛʦʜʘ ʥʘ ʘʢʚʘʪʦʨʠʠ 

ʐʫʚʘʣʦʚʩʢʦʛʦ ʢʘʥʘʣʘ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 5 ʟʦʦʧʣʘʥʢʪʦʮʝʥʦʟʦʚ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʘʢʚʘʪʦʨʠʠ 

ʟʘʥʠʤʘʣʦ ʝʜʠʥʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʦʭʚʘʪʳʚʘʶʱʝʝ ʚʩʝ ʦʟʝʨʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ʢʘʥʘʣʘ ʠ ʧʨʦʪʦʢʠ, 

ʩʚʷʟʳʚʘʶʱʠʝ ʵʪʠ ʨʘʩʰʠʨʝʥʠʷ. ʉʭʦʜʩʪʚʦ ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʙ ʚʥʫʪʨʠ ʩʦʦʙʱʝʩʪʚʘ ʙʳʣʦ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ (cos Ŭ ʩʦʩʪʘʚʣʷʣ 0.70-0.98). ɸʙʩʦʣʶʪʥʳʤ ʜʦʤʠʥʘʥʪʦʤ ʟʜʝʩʴ ʚʳʩʪʫʧʘʣʘ 

ʢʦʣʦʚʨʘʪʢʘ Keratella quadrata (O.F.Muller, 1786). ɼʚʘ ʩʦʦʙʱʝʩʪʚʘ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʚʠʜʦʚʦʡ 

ʩʪʨʫʢʪʫʨʝ, ʟʘʥʠʤʘʣʠ ʘʢʚʘʪʦʨʠʶ ʙʦʣʦʪʥʦʛʦ ʫʯʘʩʪʢʘ ʢʘʥʘʣʘ. ɼʚʘ ʜʨʫʛʠʭ ʩʦʦʙʱʝʩʪʚʘ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʫʯʘʩʪʢʝ ʧʨʦʪʦʢʠ, ʟʘʨʘʩʪʘʝʤʦʡ ʫʨʫʪʴʶ ʤʫʪʦʚʯʘʪʦʡ ʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʵʪʦʛʦ ʫʯʘʩʪʢʘ. ʅʘʣʠʯʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʦʜʳ ʠ ʧʨʦʪʦʯʥʦʩʪʠ ʚʦʜʦʪʦʢʘ ʚ ʤʘʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʝʙʦʣʴʰʦʛʦ ʙʠʦʪʦʧʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʘʥʘʣʘ ʠ 

ʦʙʝʩʧʝʯʠʣʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ. 
ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʨʦʙ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʠʶʣʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʘʢʚʘʪʦʨʠʠ 

ʐʫʚʘʣʦʚʩʢʦʛʦ ʢʘʥʘʣʘ ʥʝ ʚʳʜʝʣʷʣʦʩʴ ʧʨʦʪʷʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʭʦʜʥʦʡ 

ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʟʦʦʧʣʘʥʢʪʦʥʘ. ɹʳʣʦ ʚʳʜʝʣʝʥʦ 15 ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʢʦʪʦʨʳʝ 

ʟʘʥʠʤʘʣʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʫʯʘʩʪʢʠ, ʦʟʝʨʥʳʝ ʨʘʩʰʠʨʝʥʠʷ, ʧʨʦʪʦʢʠ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʢʠ ʩ ʨʘʟʚʠʪʦʡ 

ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɼʣʷ ʩʦʦʙʱʝʩʪʚ ʦʟʝʨʥʳʭ ʨʘʩʰʠʨʝʥʠʡ ʢʘʥʘʣʘ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ ʚʝʪʚʠʩʪʦʫʩʳʭ ʠ ʚʝʩʣʦʥʦʛʠʭ 

ʨʘʢʦʦʙʨʘʟʥʳʭ, ʘ ʜʣʷ ʩʦʦʙʱʝʩʪʚ ʧʨʦʪʦʢ ï ʢʦʣʦʚʨʘʪʦʢ. ʉʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʠʩʴ ʩʦʦʙʱʝʩʪʚʘ 

ʙʦʣʦʪʥʦʛʦ ʫʯʘʩʪʢʘ ʢʘʥʘʣʘ ʠ ʧʨʦʪʦʢʠ ʟʘʨʘʩʪʘʝʤʦʡ ʫʨʫʪʴʶ ʤʫʪʦʚʯʘʪʦʡ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʣʦʩʴ 

ʚʳʩʦʢʦʝ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʟʦʦʧʣʘʥʢʪʦʥʘ (32-55 ʚʠʜʦʚ) ʠ ʧʦʣʠʜʦʤʠʥʠʨʦʚʘʥʠʝ. ʉʧʝʮʠʬʠʢʫ 

ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʙʦʣʦʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʧʨʝʜʝʣʷʣʦ ʥʘʣʠʯʠʝ ʙʦʣʦʪʥʳʭ ʚʠʜʦʚ ʟʦʦʧʣʘʥʢʪʦʥʘ. 

ɺ ʟʘʨʦʩʣʷʭ ʫʨʫʪʠ ʩʦʟʜʘʚʘʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʯʪʦ 

ʦʪʨʘʞʘʣʦʩʴ ʚ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʙʠʦʤʘʩʩʳ (10.1 ʛ/ʤ3). ʋʩʣʦʚʠʷ ʣʝʪʥʝʡ ʤʝʞʝʥʠ (ʥʝʙʦʣʴʰʘʷ 

ʧʨʦʪʦʯʥʦʩʪʴ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʦʜʳ) ʠ ʨʘʟʚʠʪʘʷ ʚʳʩʰʘʷ ʚʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʚʳʩʦʢʫʶ ʜʠʩʢʨʝʪʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ. 
ɺ ʩʝʥʪʷʙʨʝ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʣʦ ʤʘʣʦ, ʚʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʦʭʨʘʥʠʣʘʩʴ, ʧʦʵʪʦʤʫ 

ʙʠʦʪʦʧʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʘʣʦ ʠʟʤʝʥʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ. ɹʳʣʦ 

ʚʳʜʝʣʝʥʦ 13 ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʦʜʥʘʢʦ ʛʨʘʥʠʮʳ ʦʪʜʝʣʴʥʳʭ ʟʦʦʧʣʘʥʢʪʦʮʝʥʦʟʦʚ 

ʩʜʚʠʥʫʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʠʶʣʝ. ɺʳʜʝʣʷʣʠʩʴ ʩʦʦʙʱʝʩʪʚʘ ʩʦ ʩʭʦʜʥʦʡ 

ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʅʘ ʘʢʚʘʪʦʨʠʠ 

ʙʦʣʦʪʥʦʛʦ ʫʯʘʩʪʢʘ ʢʘʥʘʣʘ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʝʜʠʥʳʡ ʟʦʦʧʣʘʥʢʪʦʮʝʥʦʟ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʙʦʣʦʪ ʢʦʣʦʚʨʘʪʢʠ Eudactylota eudactylota (Gosse, 1886). 
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ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʘʢʚʘʪʦʨʠʠ 

ʐʫʚʘʣʦʚʩʢʦʛʦ ʢʘʥʘʣʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʙʳʣʦ 

ʜʠʩʢʨʝʪʥʳʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʠʩʢʨʝʪʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʮʝʥʦʟʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ, ʯʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʙʠʦʪʦʧʠʯʝʩʢʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʚʦʜʦʪʦʢʘ. 
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ʏʝʙʦʢʩʘʨʩʢʦʡ ɻʕʉ ʚ 2014-2016 ʛʦʜʘʭ. ɺʳʷʚʣʝʥʦ 64 ʚʠʜʘ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʩʝʤʠ ʦʪʜʝʣʘʤ. ʇʦ 

ʚʠʜʦʚʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʚʳʜʝʣʷʶʪʩʷ 2 ʦʪʜʝʣʘ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ: Bacillariophyta ʠ Chlorophyta. 
 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ 

ʛʦʜʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʏʝʙʦʢʩʘʨʩʢʦʡ ɻʕʉ (ɺʦʣʞʩʢʠʡ ʧʣʝʩ 

ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ). ʋʯʘʩʪʦʢ ʘʢʚʘʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʣʩʷ ʩʙʦʨ ʧʨʦʙ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʙʳʣ ʨʘʩʧʦʣʦʞʝʥ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʦʪ ʟʘʧʨʝʪʥʦʡ ʟʦʥʳ ʏʝʙʦʢʩʘʨʩʢʦʡ ɻʕʉ ʠ 

ʦʭʚʘʪʳʚʘʣ ʢʘʢ ʨʫʩʣʦʚʫʶ, ʪʘʢ ʠ ʧʨʠʙʨʝʞʥʫʶ ʯʘʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠ ʩ 2014 ʧʦ 

2016 ʛʦʜʘ ʥʘ 4 ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʩʪʘʥʮʠʷʭ: ʚ ʟʘʧʨʝʪʥʦʡ ʟʦʥʝ, ʚ ʉʠʜʝʣʴʥʠʢʦʚʩʢʦʡ ʧʨʦʪʦʢʝ, ʚ 

ʫʩʪʴʝ ʎʠʚʠʣʴ, ʠ ʫ ʦʩʪʨʦʚʘ ʂʘʟʠʥ. 

ʆʪʙʦʨ ʠ ʢʘʤʝʨʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʙ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʦʛʣʘʩʥʦ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ (ʄʦʨʜʫʭʘʡ-ɹʦʣʪʦʚʩʢʦʡ, 1975; ɺʘʩʩʝʨ ʠ ʜʨ., 1989). ʇʨʦʙʳ 
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ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʙʲʝʤʦʤ 0.5 ʣ ʦʪʙʠʨʘʣʠ ʚ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʡ ʚʦʜʳ ʠ ʧʦʜʦ ʣʴʜʦʤ, ʠʟ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʚʦʜʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʬʠʢʩʘʮʠʝʡ 4% ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʴʜʝʛʠʜʘ. 

ʌʠʪʦʧʣʘʥʢʪʦʥ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ʦʪʩʪʘʠʚʘʥʠʷ ʚ ʜʚʘ ʵʪʘʧʘ ʜʦ 30 ʤʣ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠ ʚ ʢʘʤʝʨʝ çɻʦʨʷʝʚʘè ʦʙʲʝʤʦʤ 0.0009 ʤʣ, ʚ ʪʨʝʭ 

ʧʦʚʪʦʨʥʦʩʪʷʭ ʩ ʧʝʨʝʩʯʝʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʦʨʦʩʣʝʡ ʚ 1 ʣ ʚʦʜʳ. ɹʠʦʤʘʩʩʫ ʚʦʜʦʨʦʩʣʝʡ 

ʦʧʨʝʜʝʣʷʣʠ ʩʯʝʪʥʦ-ʦʙʲʝʤʥʳʤ ʤʝʪʦʜʦʤ (ʌʝʜʦʨʦʚ, 1979). 

ɺ ʠʶʣʝ 2014 ʛʦʜʘ ʚ ʩʦʩʪʘʚʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ 20 ʪʘʢʩʦʥʦʚ 

ʚʦʜʦʨʦʩʣʝʡ ʨʘʥʛʦʤ ʥʠʞʝ ʨʦʜʘ ʠʟ ʯʝʪʳʨʝʭ ʦʪʜʝʣʦʚ. ʆʩʥʦʚʫ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ 

ʩʦʩʪʘʚʣʷʣʠ ʜʠʘʪʦʤʦʚʳʝ (Bacillariophyta) ï 9 ʚʠʜʦʚ (45% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ), ʟʝʣʝʥʳʝ 

(Chlorophyta) ï 6 ʚʠʜʦʚ (30%), ʩʠʥʝ-ʟʝʣʝʥʳʝ (Cyanophyta) ï 4 ʚʠʜʘ (20%), ʠ ʜʠʥʦʬʠʪʦʚʳʝ 

ʚʦʜʦʨʦʩʣʠ (Dinophyta) ï 1 ʚʠʜ (5%). 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʠʜʳ ʨʦʜʘ Cyclotella 

(ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 75%), Anabaena (50%), ʘ ʪʘʢʞʝ Scenedesmus bicaudatus Dedussenko 

(25%). ʉʨʝʜʥʷʷ ʙʠʦʤʘʩʩʘ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʥʘ ʩʪʘʥʮʠʷʭ ʩʦʩʪʘʚʠʣʠ 1.009 ʤʛ/ʣ ʠ 

284 ʪʳʩ. ʢʣ./ʣ. 

ɺ ʥʦʷʙʨʝ 2015 ʛʦʜʘ ʚ ʩʦʩʪʘʚʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚʳʷʚʣʝʥʦ 8 ʪʘʢʩʦʥʦʚ ʚʦʜʦʨʦʩʣʝʡ ʨʘʥʛʦʤ 

ʥʠʞʝ ʨʦʜʘ ʠʟ ʜʚʫʭ ʦʪʜʝʣʦʚ. ʆʩʥʦʚʫ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʩʦʩʪʘʚʣʷʣʠ ʜʠʘʪʦʤʦʚʳʝ 

(Bacillariophyta) ï 7 ʚʠʜʦʚ (87.5% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ) ʠ ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ (Chlorophyta) ï 

1 ʚʠʜʦʚ (12.5%). ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʠʜʳ ʨʦʜʘ 

Melosira (ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 50%), Navicula cryptocephala Kiitz ., N. lanceolata (Ag.), 

Gyrosigma acuminatum (Kutz.) Rabenh. (25%). ʉʨʝʜʥʷʷ ʙʠʦʤʘʩʩʘ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 

ʥʘ ʩʪʘʥʮʠʷʭ ʩʦʩʪʘʚʠʣʠ 0.046 ʤʛ/ʣ ʠ 37 ʪʳʩ. ʢʣ./ʣ. 

ɺ ʤʘʝ 2016 ʛʦʜʘ ʚ ʩʦʩʪʘʚʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚʳʷʚʣʝʥʦ 36 ʪʘʢʩʦʥʦʚ ʚʦʜʦʨʦʩʣʝʡ ʨʘʥʛʦʤ 

ʥʠʞʝ ʨʦʜʘ ʠʟ ʧʷʪʠ ʦʪʜʝʣʦʚ. ʆʩʥʦʚʫ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʩʦʩʪʘʚʣʷʣʠ ʜʠʘʪʦʤʦʚʳʝ 

ʚʦʜʦʨʦʩʣʠ (Bacillariophyta) ï 12 ʚʠʜʦʚ (33.3% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ), ʟʘʪʝʤ ʩʣʝʜʦʚʘʣʠ ʟʝʣʝʥʳʝ 

(Chlorophyta) ï 12 ʚʠʜʦʚ (33.3 %), ʢʨʠʧʪʦʬʠʪʦʚʳʝ (Cryptophyta) ï 8 ʚʠʜʦʚ (22.2 %), ʟʦʣʦʪʠʩʪʳʝ 

(Chrysophyta) ï 3 ʚʠʜʘ (8.2%), ʵʚʛʣʝʥʦʚʳʝ (Euglenophyta) ï 1 (3%) ʚʠʜ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʥʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ Monoraphidium contortum (Thur.) Kom-Legn., 

Cryptomonas marssonii Skuja, (ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 100%), Synedra acus Kiitz ., Cryptomonas 

ovata Ehr. (66.6%) ʠ Nitzshia vermicularis (Kutz.) Grun., Pandorina morum (Mill.), Scenedesmus 

quadricauda (Turp.) Breb. (33.3%). ʉʨʝʜʥʷʷ ʙʠʦʤʘʩʩʘ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʥʘ 

ʩʪʘʥʮʠʷʭ ʩʦʩʪʘʚʠʣʠ 1.885 ʤʛ/ʣ ʠ 4618 ʪʳʩ. ʢʣ./ʣ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ 

ʏʝʙʦʢʩʘʨʩʢʦʡ ɻʕʉ ʩ 2014 ʧʦ 2016 ʛʦʜʘ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 64 ʚʠʜʘ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʩʝʤʠ 

ʦʪʜʝʣʘʤ. ʅʘʠʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʪʘʢʩʦʥʦʚ ʦʪʣʠʯʘʣʠʩʴ ʜʠʘʪʦʤʦʚʳʝ ʠ ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ. 

ɼʨʫʛʠʝ ʛʨʫʧʧʳ ʙʳʣʠ ʤʝʥʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɺʘʩʩʝʨ ʉ.ʇ., ʂʦʥʜʨʘʪʴʝʚʘ ʅ.ɺ., ʄʘʩʶʢ ʅ.ʇ, ʇʘʣʘʤʘʨʴ-ʄʦʨʜʚʠʥʮʝʚʘ ɻ.ʄ., ɺʝʪʨʦʚʘ ɿ.ʀ., 

ʂʦʨʜʶʤ ɽ.ʃ., ʄʦʰʢʦʚʘ ʅ.ɸ., ʇʨʠʭʦʜʴʢʦʚʘ ʃ.ʇ., ʂʦʚʘʣʝʥʢʦ ʆ.ɺ., ʉʪʫʧʠʥʘ ɺ.ɺ., ʎʘʨʝʥʢʦ ʇ.ʄ., 

ʖʥʛʝʨ ɺ.ʇ., ʈʘʜʯʝʥʢʦ ʄ.ʀ., ɺʠʥʦʛʨʘʜʦʚʘ ʆ.ʅ., ɹʫʭʪʠʷʨʦʚʘ ʃ.ʅ., ʈʘʟʫʤʥʘ ʃ.ʌ., 1989. 
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ʚʦʜʦʝʤʦʚ. ʄ.: ʅʘʫʢʘ. 240 ʩ. 
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ʇʠʪʘʥʠʝ ʙʳʯʢʦʚ-ʚʩʝʣʝʥʮʝʚ ʚ ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

 

ʈʝʟʶʤʝ. ʀʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʠʪʘʥʠʷ ʪʨʝʭ ʙʳʯʢʦʚ ʚʩʝʣʝʥʮʝ ʚ ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ: 

ʙʳʯʢʘ-ʮʫʮʠʢʘ, ʙʳʯʢʘ-ʢʨʫʛʣʷʢʘ ʠ ʙʳʯʢʘ-ʛʦʣʦʚʘʯʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʙʳʯʢʠ 

ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʚ ʦʟʝʨʥʦʡ ʯʘʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʠʜʳ ʧʠʪʘʶʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʘʤʬʠʧʦʜʘʤʠ ʠ ʣʠʯʠʥʢʘʤʠ ʭʠʨʦʥʦʤʠʜ. ʇʠʱʝʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʙʳʯʢʦʚ ʚ 

ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʘʢʦʚʳʭ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ. 
 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚʩʪʨʝʯʘʶʪʩʷ 19 ʚʠʜʦʚ ʨʳʙ 

ʚʩʝʣʝʥʮʝʚ (ʂʣʝʚʘʢʠʥ, 2005). ʀʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʦʚʘʚʰʠʤʠʩʷ ʯʫʞʝʨʦʜʥʳʤʠ 

ʚʠʜʘʤʠ ʜʦʥʥʳʭ ʨʳʙ ʚ ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʷʚʣʷʶʪʩʷ ʙʳʯʢʠ ʨʦʜʘ Neogobius ï ʙʳʯʦʢ-

ʢʨʫʛʣʷʢ (Neogobius melanostomus), ʙʳʯʦʢ-ʛʦʣʦʚʘʯ (N. iljini ) ʠ ʙʳʯʦʢ-ʮʫʮʠʢ (Proterorhinus 

marmoratus). ɹʳʯʢʠ ʥʝ ʠʤʝʶʪ ʧʨʦʤʳʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʦ ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ 

ʜʨʫʛʠʝ ʚʠʜʳ ʨʳʙ, ʚʳʩʪʫʧʘʷ ʢʦʥʢʫʨʝʥʪʘʤʠ ʟʘ ʤʝʩʪʦ ʦʙʠʪʘʥʠʷ, ʧʠʱʝʚʳʝ ʨʝʩʫʨʩʳ ʠ ʪ.ʜ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ 2013-2015 ʛʦʜʦʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʣʦʚ ʵʪʠʭ ʚʠʜʦʚ ʨʳʙ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʨʝʯʥʦʤ, ʦʟʝʨʥʦʤ ʠ ʧʨʠʧʣʦʪʠʥʥʦʤ). ɺ ʢʘʯʝʩʪʚʝ ʦʨʫʜʠʷ ʣʦʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʘʣʴʢʦʚʫʶ ʚʦʣʦʢʫʰʫ ʠ ʩʘʯʦʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʢʪʨʘ ʧʠʪʘʥʠʷ ʦʪʣʦʚʣʝʥʥʳʭ ʨʳʙ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢ (ʇʘʚʣʦʚʩʢʠʡ, 1961). ʂʨʦʤʝ ʪʦʛʦ, ʧʘʨʘʣʣʝʣʴʥʦ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʠʜʳ ʨʳʙ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʥʦ 

ʥʘʠʙʦʣʴʰʠʝ ʩʢʦʧʣʝʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʚ ʦʟʝʨʥʦʤ ʠ ʧʨʠʧʣʦʪʠʥʥʦʤ. ʏʘʱʝ ʚʩʝʛʦ ʙʳʯʢʠ ʦʙʠʪʘʶʪ ʥʘ 

ʧʨʠʙʨʝʞʥʳʭ, ʭʦʨʦʰʦ ʧʨʦʛʨʝʚʘʝʤʳʭ, ʫʯʘʩʪʢʘʭ ʚʦʜʦʝʤʘ ʩ ʢʘʤʝʥʠʩʪʳʤ ʜʥʦʤ ʚʙʣʠʟʠ ʟʘʨʦʩʣʝʡ 

ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʜʘʥʥʳʭ ʤʝʩʪʘʭ ʙʳʯʢʠ ʥʝ ʨʝʜʢʦ ʷʚʣʷʶʪʩʷ ʜʦʤʠʥʠʨʫʶʱʝʡ ʛʨʫʧʧʦʡ ʚ 

ʚʳʙʦʨʢʝ. 

ʋʩʧʝʰʥʦʝ ʨʘʩʩʝʣʝʥʠʝ ʙʳʯʢʦʚ ʚ ʧʦʜʦʙʥʳʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʠʭ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ʅʘ ʦʟʝʨʥʦʤ ʠ ʧʨʠʧʣʦʪʠʥʥʦʤ ʫʯʘʩʪʢʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʛʣʫʙʠʥ, ʟʘʤʝʜʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʟʦʦʙʝʥʪʦʩʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ 

ʙʳʯʢʦʚ (ɹʘʷʥʦʚ, ʂʣʝʚʘʥʦʚ, 2005; ʌʨʦʣʦʚʘ, ɹʘʷʥʦʚ, 2012). 

ʆʩʥʦʚʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʙʝʥʪʦʩʘ ʚ ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʥʘ ʚʩʝʤ ʝʛʦ 

ʧʨʦʪʷʞʝʥʠʠ, ʩʦʟʜʘʶʪ ʤʦʣʣʶʩʢʠ, ʦʣʠʛʦʭʝʪʳ ʠ ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ. ɺ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʜʦʥʥʳʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ (ʌʨʦʣʦʚʘ, ɹʘʷʥʦʚ, 2012). ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʙʳʯʢʦʚ 

ʦʩʥʦʚʫ ʙʠʦʤʘʩʩʳ ʩʦʟʜʘʝʪ ʤʦʣʣʶʩʢ Lithoglyphus naticoide, ʚ ʛʨʫʧʧʝ ʦʨʛʘʥʠʟʤʦʚ ʤʷʛʢʦʛʦ ʙʝʥʪʦʩʘ 

ʜʦʤʠʥʠʨʫʶʪ ʘʤʬʠʧʦʜʳ ʠ ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ (ʚ ʦʩʥʦʚʥʦʤ ʨʦʜ Cricotopus). ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʚ ʩʦʩʪʘʚ ʤʷʛʢʦʛʦ ʙʝʥʪʦʩʘ ʚʭʦʜʷʪ ʦʣʠʛʦʭʝʪʳ, ʧʠʷʚʢʠ ʠ ʣʠʯʠʥʢʠ ʥʘʩʝʢʦʤʳʭ. 
ɹʳʯʦʢ-ʮʫʮʠʢ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʧʠʪʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʚʷʤʠ ʠ 

ʨʘʢʦʦʙʨʘʟʥʳʤʠ, ʚ ʧʨʝʩʥʳʭ ʚʦʜʘʭ ï ʣʠʯʠʥʢʘʤʠ ʥʘʩʝʢʦʤʳʭ (ʈʝʰʝʪʥʠʢʦʚ, 2002). 

ɺ ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʙʳʯʦʢ-ʮʫʮʠʢ ʚ ʦʩʥʦʚʥʦʤ ʘʤʬʠʧʦʜʘʤʠ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʠʪʘʥʠʠ ʪʘʢ ʞʝ ʠʛʨʘʶʪ ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ (Eudohironomus albipennis, Glypotendipes glaucus). 

ɺ ʩʦʩʪʘʚʝ ʧʠʱʝʚʦʛʦ ʢʦʤʢʘ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʤʦʣʣʶʩʢʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʝʪʚʠʩʪʦʫʩʳʭ (Alona sp.) ʠ ʚʝʩʣʦʥʦʛʠʭ ʨʘʯʢʦʚ (Calanoida). 
ɹʳʯʦʢ-ʛʦʣʦʚʘʯ ʚ ʧʨʝʜʝʣʘʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ ʧʠʪʘʝʪʩʷ ʤʦʣʣʶʩʢʘʤʠ, ʨʘʢʦʦʙʨʘʟʥʳʤʠ, 

ʣʠʯʠʥʢʘʤʠ ʥʘʩʝʢʦʤʳʭ ʠ ʤʦʣʦʜʴʶ ʨʳʙ (ɺʘʩʠʣʴʝʚʘ, ʃʫʞʥʷʢ, 2013). ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʪʨʘʢʪʦʚ ʙʳʯʢʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʟʜʝʩʴ ʛʦʣʦʚʘʯ ʧʨʝʜʧʦʯʠʪʘʝʪ ʧʠʪʘʪʴʩʷ ʙʝʥʪʦʩʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʨʳʙʦʡ ʧʦʪʨʝʙʣʷʶʪʩʷ ʢʨʫʧʥʳʝ ʚʠʜʳ ʘʤʬʠʧʦʜ. ʀʟʨʝʜʢʘ ʚ ʩʦʩʪʘʚʝ ʧʠʱʝʚʦʛʦ ʢʦʤʢʘ ʙʳʣʠ 
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ʦʙʥʘʨʫʞʝʥʳ ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ. ʄʦʣʣʶʩʢʠ ʠ ʤʦʣʦʜʴ ʨʳʙ ʚ ʩʧʝʢʪʨʝ ʧʠʪʘʥʠʷ ʙʳʯʢʘ-ʛʦʣʦʚʘʯʘ 

ʚ ʠʟʫʯʝʥʥʳʭ ʚʳʙʦʨʢʘʭ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ. 

ɹʳʯʦʢ-ʢʨʫʛʣʷʢ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʦʚʘʚʰʠʤʩʷ ʚʠʜʦʤ ʩʨʝʜʠ ʙʳʯʢʦʚ. 

ʀʟʚʝʩʪʥʳ ʩʣʫʯʘʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʥʘ ʘʙʦʨʠʛʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʝʛʦ ʙʠʦʣʦʛʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʘʨʘʢʪʝʨ ʧʠʪʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ. ɹʳʯʦʢ ʘʢʪʠʚʥʦ 

ʧʠʪʘʝʪʩʷ ʩ ʘʧʨʝʣʷ ʧʦ ʦʢʪʷʙʨʴ. ɺ ʮʝʣʦʤ, ʚ ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʠʱʝʚʦʡ ʩʧʝʢʪʨ ʵʪʦʛʦ 

ʚʠʜʘ ʰʠʨʦʢʠʡ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʚʝʪʚʠʩʪʦʫʩʳʭ ʠ ʚʝʩʣʦʥʦʛʠʭ ʨʘʯʢʦʚ, ʘʤʬʠʧʦʜ, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ 

ʤʦʣʣʶʩʢʦʚ ʠ ʣʠʯʠʥʦʢ ʥʘʩʝʢʦʤʳʭ (ʦʪʨʷʜʳ Trichoptera, Ephemeroptera, Heteroptera ʠ Diptera 

(Chironomidae ʠ Ceratopogonidae)). 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʵʪʦʪ ʚʠʜ ʧʠʪʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʤʦʣʣʶʩʢʘʤʠ (ɺʘʩʠʣʴʝʚʘ, ʃʫʞʥʷʢ, 2013). ʅʘ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʏʝʙʦʢʩʘʨʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʤʦʣʣʶʩʢʠ ʙʳʯʢʦʤ ʧʦʪʨʝʙʣʷʣʠʩʴ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʦʩʥʦʚʦʡ 

ʧʠʪʘʥʠʷ ʢʨʫʛʣʷʢʘ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ (ɼʘʨʩʠʷ, 2015). ʂʨʦʤʝ ʪʦʛʦ, 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʠʪʘʥʠʠ ʢʨʫʛʣʷʢʘ ʠʛʨʘʶʪ ʘʤʬʠʧʦʜʳ. 
ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʪʝʢʘʝʪ, ʯʪʦ ʙʳʯʦʢ-ʮʫʮʠʢ, ʙʳʯʦʢ-ʛʦʣʦʚʘʯ 

ʠ ʙʳʯʦʢ-ʢʨʫʛʣʷʢ ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʚ ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ʉ ʫʯʝʪʦʤ ʘʥʘʣʠʟʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʥʪʦʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʚʩʝ ʙʳʯʢʠ ʦʙʣʘʜʘʶʪ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʴʶ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ ʧʠʪʘʥʠʷ: ʥʝ ʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ 

ʤʦʣʣʶʩʢʦʚ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʚʦʜʦʝʤʘ, ʚʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʠʜʳ ʙʳʯʢʦʚ ʧʨʝʜʧʦʯʠʪʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʠʱʫ ʣʠʯʠʥʦʢ ʭʠʨʦʥʦʤʠʜ ʠ ʘʤʬʠʧʦʜ. ʊʝʤ ʩʘʤʳʤ ʩʧʝʢʪʨ ʧʠʪʘʥʠʷ ʵʪʠʭ ʚʠʜʦʚ ʚ 

ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʭ ʠʩʭʦʜʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ. 
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ɻʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʠʢʨʦʩʧʦʨʠʜʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʛʝʤʦʣʠʤʬʝ ʙʘʡʢʘʣʴʩʢʠʭ 

ʵʥʜʝʤʠʯʥʳʭ ʘʤʬʠʧʦʜ Eulimnogammarus verrucosus 
 

ʈʝʟʶʤʝ. ʆʩʦʙʠ ʚʠʜʘ Eulimnogammarus verrucosus ʠʟ ʯʝʪʳʨʝʭ ʪʦʯʝʢ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʟʝʨʘ 

ɹʘʡʢʘʣ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʧʦʧʫʣʷʮʠʠ ʥʘ ʦʩʥʦʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ COI. 

ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʩʝʭ ʪʨʸʭ ʧʦʧʫʣʷʮʠʡ E. verrucosus ʦʙʥʘʨʫʞʝʥʘ ɼʅʂ ʤʠʢʨʦʩʧʦʨʠʜʠʡ ʨʦʜʘ 

Microsporidium. ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʧʫʣʷʮʠʠ ʠʟ ʟʘʣʠʚʘ ʃʠʩʪʚʝʥʥʠʯʥʳʡ ʦʙʥʘʨʫʞʝʥʘ ɼʅʂ 

ʤʠʢʨʦʩʧʦʨʠʜʠʡ ʪʨʸʭ ʨʦʜʦʚ: Microsporidium, Dictyocoela ʠ Nosema. 
 

ʄʠʢʨʦʩʧʦʨʠʜʠʠ (Microsporidia Balbiani, 1882) ï ʪʠʧ ʦʙʣʠʛʘʪʥʳʭ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʧʘʨʘʟʠʪʦʚ, ʧʦʨʘʞʘʶʱʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʤʳ. ɺʩʝʛʦ ʦʧʠʩʘʥʦ ʦʢʦʣʦ 

187 ʨʦʜʦʚ ʠ ʙʦʣʝʝ 1400 ʚʠʜʦʚ ʤʠʢʨʦʩʧʦʨʠʜʠʡ. ʇʦʯʪʠ ʧʦʣʦʚʠʥʘ ʚʠʜʦʚ ʧʦʨʘʞʘʶʪ ʚʦʜʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʠ ʦʢʦʣʦ 50 ʨʦʜʦʚ ï ʚʦʜʥʳʭ ʯʣʝʥʠʩʪʦʥʦʛʠʭ (Huang et al., 2014; Weiss, Becnel, 2014). 

ʄʥʦʛʠʝ ʤʠʢʨʦʩʧʦʨʠʜʠʠ (ʥʘʧʨʠʤʝʨ, ʨʦʜ Dictyoccoela) ʚʣʠʷʶʪ ʥʘ ʛʦʨʤʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʭʦʟʷʠʥʘ 

ʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʬʝʤʠʥʠʟʘʮʠʶ ʫ ʯʣʝʥʠʩʪʦʥʦʛʠʭ (Jahnke et al., 2013). 
ʆʟʝʨʦ ɹʘʡʢʘʣ ï ʩʘʤʦʝ ʛʣʫʙʦʢʦʝ ʠ ʦʜʥʦ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʦʟʝʨ ʤʠʨʘ. ʉʚʳʰʝ 10% ʚʩʝʛʦ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʘʡʢʘʣʴʩʢʦʡ ʬʘʫʥʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʤʬʠʧʦʜʘʤʠ (ʙʦʣʝʝ 350 ʵʥʜʝʤʠʯʥʳʭ 

ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ). ɸʤʬʠʧʦʜʳ ʦʩʚʦʠʣʠ ʧʦʯʪʠ ʚʩʝ ʛʣʫʙʠʥʳ ʠ ʚʩʝ ʪʠʧʳ ʩʫʙʩʪʨʘʪʦʚ ʚ ʦʟʝʨʝ. 

ɺʦʟʨʘʩʪ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʟʦʣʷʮʠʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʦʨʛʘʥʠʟʤʦʚ ʜʘʸʪ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʘʟʠʪʦʤ ʠ ʭʦʟʷʠʥʦʤ, ʵʚʦʣʶʮʠʠ ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʘʨʘʟʠʪʦʚ. ʕʥʜʝʤʠʯʥʳʡ ʚʠʜ ʘʤʬʠʧʦʜ Eulimnogammarus verrucosus ï ʦʜʠʥ ʠʟ 

ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ɹʘʡʢʘʣʘ (ʈʫʩʠʥʝʢ ʠ ʜʨ., 2012). ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʝʪʝʢʮʠʷ ʠ ʘʥʘʣʠʟ ʩʪʝʧʝʥʠ ʟʘʨʘʞʝʥʥʦʩʪʠ ʤʠʢʨʦʩʧʦʨʠʜʠʷʤʠ ʚʠʜʘ E. verrucosus 

ʠʟ ʯʝʪʳʨʸʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʚ ʦʟʝʨʝ ɹʘʡʢʘʣ (ʟʘʧʘʜʥʦʝ ʧʦʙʝʨʝʞʴʝ ʦʟʝʨʘ): ʟʘʣʠʚ ʃʠʩʪʚʝʥʥʠʯʥʳʡ, 

ʟʘʣʠʚ ɹʦʣʴʰʠʝ ʂʦʪʳ, ʦ. ʆʣʴʭʦʥ (ʤʳʩ ɹʫʨʭʘʥ) ʠ ʧʦʨʪ ɹʘʡʢʘʣ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʘʤʬʠʧʦʜ, 

ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʵʪʠʭ ʪʦʯʝʢ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʭ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʦʩʥʦʚʝ 

ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʳ I (COI). 
ɼʣʷ ʜʝʪʝʢʮʠʠ ʤʠʢʨʦʩʧʦʨʠʜʠʡ ʚ ʛʝʤʦʣʠʤʬʝ ʵʥʜʝʤʠʯʥʳʭ ʘʤʬʠʧʦʜ E. verrucosus 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʇʎʈ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʬʨʘʛʤʝʪʘ ʛʝʥʘ SSU 

ʨɼʅʂ). ʆʙʨʘʟʮʳ ʛʝʤʦʣʠʤʬʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʇʎʈ-ʘʥʘʣʠʟʘ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʧʫʣ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʦʪʜʝʣʴʥʳʭ ʘʤʬʠʧʦʜ ʦʜʥʦʛʦ ʚʠʜʘ (3-4 ʦʩʦʙʠ ʚ ʦʙʨʘʟʮʝ). ʊʘʢʞʝ, ʜʣʷ ʚʳʷʩʥʝʥʠʷ 

ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ E. verrucosus ʙʳʣ ʨʘʩʩʯʠʪʘʥ Fst-ʢʨʠʪʝʨʠʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʪʦʨʦʛʦ ʚʳʷʚʣʝʥʦ ʪʨʠ ʧʦʧʫʣʷʮʠʠ ʛʘʤʤʘʨʠʜ (ʠʩʧʦʣʴʟʦʚʘʥʦ 15-30 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ COI ʥʘ ʦʜʥʫ ʪʦʯʢʫ ʩʙʦʨʘ). ʇʝʨʚʘʷ ʧʦʧʫʣʷʮʠʷ (ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ) ï ʧʦʨʪ ɹʘʡʢʘʣ, 

ʚʪʦʨʘʷ ï ʃʠʩʪʚʷʥʢʘ ʠ ɹʦʣʴʰʠʝ ʂʦʪʳ, ʪʨʝʪʴʷ ï ʄʘʣʦʝ ʄʦʨʝ. ɿʥʘʯʝʥʠʝ Fst-ʢʨʠʪʝʨʠʷ ʩʦʩʪʘʚʣʷʝʪ 

0.93. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʤʠ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 13 ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ 

ʤʠʢʨʦʩʧʦʨʠʜʠʡ ʜʣʠʥʦʡ 650 ʧ.ʥ. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ Mega 7 (Kumar et al., 2016), ʧʦ ʪʦʧʦʣʦʛʠʠ ʢʦʪʦʨʦʛʦ ʚʳʷʚʣʝʥʦ ʪʨʠ ʦʪʜʝʣʴʥʳʭ 

ʢʣʘʩʪʝʨʘ. ʇʝʨʚʳʡ ʢʣʘʩʪʝʨ ʦʙʲʝʜʠʥʷʝʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Microsporidium 

(ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ ʤʠʢʨʦʩʧʦʨʠʜʠʡ E. verrucosus ʠʟ ʚʩʝʭ ʯʝʪʳʨʸʭ ʪʦʯʝʢ ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ). 

ɺʪʦʨʦʡ ʢʣʘʩʪʝʨ ʚʢʣʶʯʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ ʤʠʢʨʦʩʧʦʨʠʜʠʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʦʜʫ 

Dictyocoela (ɼʅʂ ʤʠʢʨʦʩʧʦʨʠʜʠʡ ʠʟ ʛʝʤʦʣʠʤʬʳ ɽ. verrucosus, ʦʙʠʪʘʶʱʠʭ ʚ ʟʘʣʠʚʝ 
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ʃʠʩʪʚʝʥʥʠʯʥʳʡ). ʊʨʝʪʠʡ ʢʣʘʩʪʝʨ ʚʢʣʶʯʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʦʜʫ Nosema 

(ɼʅʂ ʤʠʢʨʦʩʧʦʨʠʜʠʡ ʠʟ ʛʝʤʦʣʠʤʬʳ ɽ. verrucosus, ʟʘʣʠʚ ʃʠʩʪʚʝʥʥʠʯʥʳʡ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʩʝʭ ʪʨʸʭ ʧʦʧʫʣʷʮʠʡ E. verrucosus ʟʘʨʘʞʝʥʳ ʤʠʢʨʦʩʧʦʨʠʜʠʷʤʠ ʨʦʜʘ 

Microsporidium. ʀ ʪʦʣʴʢʦ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʪʦʨʦʡ ʧʦʧʫʣʷʮʠʠ (ʟʘʣʠʚ ʃʠʩʪʚʝʥʥʠʯʥʳʡ) ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ɼʅʂ ʤʠʢʨʦʩʧʦʨʠʜʠʡ ʪʨʸʭ ʨʦʜʦʚ: Microsporidium, Dictyocoela ʠ Nosema. 
ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʟʘʨʘʞʸʥʥʦʩʪʠ ʤʠʢʨʦʩʧʦʨʠʜʠʷʤʠ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ 

ʘʤʬʠʧʦʜ ʠʟ ʨʘʟʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʚ ʦʟʝʨʝ ɹʘʡʢʘʣ. ʆʩʦʙʠ E. verrucosus ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ 

ʫʨʦʚʝʥʴ ʟʘʨʘʞʸʥʥʦʩʪʠ ʤʠʢʨʦʩʧʦʨʠʜʠʷʤʠ (ʨʦʜ Microsporidium): ʠʟ ʟʘʣʠʚʘ ɹʦʣʴʰʠʝ ʂʦʪʳ ï 0.8-

1%, ʇʦʨʪʘ ɹʘʡʢʘʣ ï 2.4-3.1%, ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ ï 1.8-2.4%, ʟʘʣʠʚʘ ʃʠʩʪʚʝʥʥʠʯʥʳʡ ï 2.2-2.9%. 

ʊʘʢʞʝ ʤʳ ʨʘʩʩʯʠʪʘʣʠ ʦʙʱʫʶ ʩʪʝʧʝʥʴ ʟʘʨʘʞʝʥʥʦʩʪʠ ʤʠʢʨʦʩʧʦʨʠʜʠʷʤʠ (ʚʩʝ ʨʦʜʘ: Nosema, 

Dictyocoela ʠ Microsporidium) E. verrucosus ʠʟ ʟʘʣʠʚʘ ʃʠʩʪʚʝʥʥʠʯʥʳʡ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ ï 

8.3-10.9%. 
ʆʜʥʠʤ ʠʟ ʦʙʲʷʩʥʝʥʠʡ ʙʦʣʴʰʝʡ ʟʘʨʘʞʝʥʥʦʩʪʠ ʤʠʢʨʦʩʧʦʨʠʜʠʷʤʠ ʘʤʬʠʧʦʜ ʠʟ ʟʘʣʠʚʘ 

ʃʠʩʪʚʝʥʥʠʯʥʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʣʠʪʦʨʘʣʠ ʦʟʝʨʘ ɹʘʡʢʘʣ, 

ʥʘʙʣʶʜʘʝʤʦʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (ʚ ʯʘʩʪʥʦʩʪʠ, ʚʜʦʣʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʟʘʣʠʚʘ ʃʠʩʪʚʝʥʥʠʯʥʳʡ). 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚ ʈʌʌʀ ˉ 14-04-00501, 

ˉ 15-04-06685, ʛʨʘʥʪʘ ʈʅʌ 14-14- 00400, ʪʝʤʳ ɻɿ 1354ï2014/51. 
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ʇʦʢʘʟʘʪʝʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʠʜʘ-ʚʩʝʣʝʥʮʘ Kellicottia bostoniensis ʠ 

ʘʙʦʨʠʛʝʥʥʦʛʦ ʚʠʜʘ Kellicottia longispina ʚ ʧʝʣʘʛʠʘʣʠ ʜʚʫʭ ʨʘʟʥʦʪʠʧʥʳʭ ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ 
ʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʈʝʟʶʤʝ. ɺ 2013-2014 ʛʦʜʘʭ ʚ ʧʝʣʘʛʠʘʣʠ ʜʚʫʭ ʨʘʟʥʦʪʠʧʥʳʭ ʢʘʨʩʪʦʚʳʭ ʦʟʸʨ ʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʘ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʠ ʦʙʠʣʠʝ ʜʚʫʭ ʚʠʜʦʚ ʢʦʣʦʚʨʘʪʦʢ: ʚʩʝʣʝʥʮʘ Kellicottia 

bostoniensis (Rousselet, 1908) ʠ ʘʙʦʨʠʛʝʥʥʦʛʦ ʚʠʜʘ Kellicottia longispina (Kellicott, 1879). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʜ-ʚʩʝʣʝʥʝʮ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʚ 

ʟʦʦʧʣʘʥʢʪʦʥʝ ʦʟ. ʉʚʷʪʦ, ʯʝʤ ʚ ʦʟ. ɺʝʣʠʢʦʤ. ɸʙʦʨʠʛʝʥʥʳʡ ʚʠʜ K. longispina ʙʳʣ ʤʘʣʦʯʠʩʣʝʥʥʝʥ 

ʚ ʦʙʦʠʭ ʦʟʸʨʘʭ. 
 

ʇʨʦʙʣʝʤʘ ʚʩʝʣʝʥʠʷ ʠ ʫʩʧʝʰʥʦʡ ʘʜʘʧʪʘʮʠʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʟʘ ʧʨʝʜʝʣʳ ʠʭ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʘʨʝʘʣʦʚ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ (ɼʛʝʙʫʘʜʟʝ, 2002). ʅʘʨʷʜʫ ʩ 
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ʨʘʟʨʫʰʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʚʠʜʦʚ, ʠʥʚʘʟʠʠ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ 

ʠʟ ʦʩʥʦʚʥʳʭ ʫʛʨʦʟ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ (ʃʘʟʘʨʝʚʘ, ɾʜʘʥʦʚʘ, 2013). 

ɺ ʨʦʜʝ Kellicottia Ahlstrom, 1938 (ʩʝʤ. Brachionidae) ʠʟʚʝʩʪʥʳ ʜʚʘ ʚʠʜʘ: K longispina ʠ 

K. bostoniensis. K. longispina ï ʧʝʣʘʛʠʯʝʩʢʘʷ ʢʦʣʦʚʨʘʪʢʘ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʦʙʠʪʘʪʝʣʴ 

ʩʝʚʝʨʥʳʭ ʰʠʨʦʪ. K. bostoniensis ï ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʡ ʚʠʜ, ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʩʝʣʷʶʱʠʡʩʷ ʚ 

ʨʘʟʥʦʪʠʧʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʖʞʥʦʡ ɸʤʝʨʠʢʠ ʠ ɽʚʨʦʧʳ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚʠʜ ʦʙʥʘʨʫʞʝʥ ʚ ʦʟʝʨʘʭ ʶʛʦ-ʟʘʧʘʜʘ ʦʙʣʘʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʟ. ʉʚʷʪʦ (Bayanov, 2014), 

ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʂʝʨʞʝʥʝʮ (ʀʣʴʠʥ ʠ ʜʨ., 2014), ʨ. ʏʘʨʘ ʠ ʦʟ. ʏʘʨʩʢʦʤ (ʀʣʴʠʥ ʠ ʜʨ., 2015). 

ʊʘʢʞʝ ʢʦʣʦʚʨʘʪʢʘ ʙʳʣʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʚ ʚʦʜʦʝʤʘʭ ʠ ʚʦʜʦʪʦʢʘʭ ʛ. ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ, 

ʏʝʙʦʢʩʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʨʝʢʝ ʆʢʝ (ʐʫʨʛʘʥʦʚʘ ʠ ʜʨ., 2015). 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʩʦʦʪʥʦʰʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠʥʚʘʟʠʚʥʦʛʦ ʚʠʜʘ K. bostoniensis ʠ ʨʦʜʩʪʚʝʥʥʥʦʛʦ ʝʤʫ ʘʙʦʨʠʛʝʥʥʦʛʦ ʚʠʜʘ K. 

longispina ʚ ʜʚʫʭ ʨʘʟʥʦʪʠʧʥʳʭ ʢʘʨʩʪʦʚʳʭ ʦʟʝʨʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʧʨʦʙʳ 

ʟʦʦʧʣʘʥʢʪʦʥʘ, ʦʪʦʙʨʘʥʥʳʝ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʩʪʘʥʮʠʷʭ ʘʢʚʘʪʦʨʠʡ ʦʟ. ɺʝʣʠʢʦʝ ʠ ʦʟ. ʉʚʷʪʦ 

(ʇʫʩʪʳʥʩʢʘʷ ʦʟʸʨʥʦ-ʨʝʯʥʘʷ ʩʠʩʪʝʤʘ) ʚ ʠʶʣʝ 2013-2015 ʛʦʜʦʚ. ʆʪʙʦʨ ʧʨʦʙ ʧʨʦʚʦʜʠʣʩʷ ʧʫʪʝʤ 

ʪʦʪʘʣʴʥʳʭ ʣʦʚʦʚ ʦʪ ʜʥʘ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʪʴʶ ɼʞʝʜʠ (ʜʠʘʤʝʪʨ ʚʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 18 ʩʤ, 

ʢʘʧʨʦʥʦʚʦʝ ʩʠʪʦ ˉ 64) ʚ ʧʝʣʘʛʠʘʣʠ ʦʟʝʨ. ʉʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʚ ʧʨʘʢʪʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʘʤʠ (ʄʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠé, 1982). 
ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʟʝʨ. ʇʫʩʪʳʥʩʢʘʷ ʦʟʸʨʥʦ-ʨʝʯʥʘʷ ʩʠʩʪʝʤʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʟʘʢʘʟʥʠʢʘ çʇʫʩʪʳʥʩʢʠʡè ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʟʘʤʘʩʩʢʦʛʦ ʨʘʡʦʥʘ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʟʝʨʘ ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʬʦʨʤʠʨʫʶʱʠʝ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʨʫʩʣʫ ʨ. ʉʝʨʸʞʠ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʟ. ɺʝʣʠʢʦʛʦ 91.25 ʛʘ, ʜʣʠʥʘ ʜʦ 1600 ʤ, 

ʰʠʨʠʥʘ ʜʦ 780 ʤ, ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ 3.5 ʤ. ɺʦʜʘ ʦʟʝʨʘ ʤʷʛʢʘʷ (ʞʸʩʪʢʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 2.4 ʤʛ-ʵʢʚ/ʣ), 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʩʣʘʙʘʷ. ʆʟ. ʉʚʷʪʦ ï ʚʪʦʨʠʯʥʦ-ʦʣʠʛʦʪʨʦʬʥʦʝ ʦʟʝʨʦ ʩ ʧʣʦʱʘʜʴʶ 26.55 ʛʘ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʦʡ 14.5 ʤ. ɺ ʦʟʝʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʣʝʪʥʷʷ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ, ʘ 

ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʘʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʟ. ɺʝʣʠʢʠʤ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ (ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʩʦʩʪʘʚʣʷʶʪ 1.5-1.6 ʤ). ʆʟʝʨʘ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʨʷʜʫ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʢʘʟʘʪʝʣʴ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚʦʜʳ ʦʟ. ɺʝʣʠʢʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ (219 Ms/ʩʤ), ʯʝʤ ʦʟ. ʉʚʷʪʦ (69 

Ms/ʩʤ). ʊʘʢʞʝ ʚ ʦʟ. ɺʝʣʠʢʦʤ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ ʠ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʟ. ʉʚʷʪʦ (ʐʫʨʛʘʥʦʚʘ ʠ ʜʨ., 2013). 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʘ ʚʠʜʘ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ī ʚʠʜ-ʚʩʝʣʝʥʝʮ K. bostoniensis ʠ ʘʙʦʨʠʛʝʥʥʳʡ ʚʠʜ K. longispina ï ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚ ʩʦʩʪʘʚʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʟ. ʉʚʷʪʦ ʚʦ ʚʩʝ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ. ɺ ʧʝʨʠʦʜ 

ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʠʜ-ʚʩʝʣʝʥʝʮ ʪʘʢʞʝ ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʟʦʦʧʣʘʥʢʪʦʥʝ ʦʟ. ɺʝʣʠʢʦʛʦ, ʥʦ 

ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʙʳʣʘ ʛʦʨʘʟʜʦ ʥʠʞʝ, ʯʝʤ ʚ ʦʟ. ʉʚʷʪʦ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʯʫʞʝʨʦʜʥʦʡ ʢʦʣʦʚʨʘʪʢʠ K. 

bostoniensis, ʘʙʦʨʠʛʝʥʥʳʡ ʚʠʜ K. longispina ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʧʨʦʙʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ 

ʘʢʚʘʪʦʨʠʠ ʦʟ. ɺʝʣʠʢʦʛʦ ʚ 2013 ʛʦʜʫ. 
ɺʠʜ-ʚʩʝʣʝʥʝʮ ʜʦʤʠʥʠʨʦʚʘʣ ʚ ʩʦʦʙʱʝʩʪʚʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʟ. ʉʚʷʪʦ ʚ 2013 ʠ 2014 ʛʦʜʘʭ. 

ɽʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ ï 43.6% (163.9 ʪʳʩ. ʵʢʟ./ʤį) ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʦʦʧʣʘʥʢʪʦʥʘ 

ʚ ʠʶʣʝ 2013 ʠ 36.9% (45.3 ʪʳʩ. ʵʢʟ./ʤį) ʚ ʠʶʣʝ 2014 ʛʦʜʘ. ʇʦʢʘʟʘʪʝʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

K. bostoniensis ʚ ʦʟ. ɺʝʣʠʢʦʤ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʠ ʥʝ ʧʨʝʚʳʰʘʣʠ 3.4% (15.2 ʪʳʩ. ʵʢʟ./ʤį) 

ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʦʦʧʣʘʥʢʪʦʥʘ. ɸʙʦʨʠʛʝʥʥʳʡ ʚʠʜ ʪʘʢʞʝ ʜʦʤʠʥʠʨʦʚʘʣ ʚ ʩʦʦʙʱʝʩʪʚʝ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʟ. ʉʚʷʪʦ, ʥʦ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʙʳʣʘ ʥʝʚʳʩʦʢʦʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʫʞʝʨʦʜʥʳʤ 

ʚʠʜʦʤ (3 ʪʳʩ. ʵʢʟ./ʤį). K. longispina ʙʳʣʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʚ ʦʟ. ɺʝʣʠʢʦʤ ʪʦʣʴʢʦ ʚ 2014 ʛʦʜʫ, 

ʝʝ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ ʤʝʥʝʝ 1% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʦʦʧʣʘʥʢʪʦʥʘ (2 ʪʳʩ. ʵʢʟ./ʤį). 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʘʤ, ʚ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ 

ʚʪʦʨʠʯʥʦ-ʦʣʠʛʦʪʨʦʬʥʦʛʦ ʦʟ. ʉʚʷʪʦ ʚʠʜ-ʚʩʝʣʝʥʝʮ K. bostoniensis ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ, ʯʝʤ ʚ ʵʚʪʨʦʬʥʦʤ ʦʟ. ɺʝʣʠʢʦʤ. ʆʜʥʘʢʦ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʚʠʜʘ-ʚʩʝʣʝʥʮʘ, ʠʟʫʯʝʥʠʷ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ɿʦʦʙʝʥʪʦʩ ʨʘʡʦʥʘ ʇʨʝʜʧʨʦʣʠʚʴʝ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ 

 

ʈʝʟʶʤʝ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʦʙʱʝʩʪʚʘ ʨʘʡʦʥʘ ʇʨʝʜʧʨʦʣʠʚʴʝ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʧʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ 2015-2016 ʛʦʜʦʚ. ʀʥʚʘʟʠʚʥʳʝ ʚʠʜʳ, ʢʦʪʦʨʳʝ 20 ʣʝʪ ʥʘʟʘʜ ʚ ʵʪʦʤ ʨʘʡʦʥʝ 

ʚʩʪʨʝʯʘʣʠʩʴ ʝʜʠʥʠʯʥʦ, ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ ʬʦʨʤʠʨʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʝ ʩʦʦʙʱʝʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʢʘʢ ʚ ʮʝʣʦʤ ʩʦʦʙʱʝʩʪʚ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ 

ʚʠʜʦʚ ʙʳʩʪʨʦ ʫʩʪʘʨʝʚʘʶʪ. ʅʘʤʠ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʦʣʣʶʩʢ Anadara kagoshimensis ʩʪʘʣ ʚ ʵʪʦʤ 

ʨʘʡʦʥʝ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ ʚ ʟʦʦʙʝʥʪʦʩʝ. 
 

ɿʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʦʦʙʝʥʪʦʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʩʪʨʫʢʪʫʨʥʦ ʠʟʤʝʥʷʣʠʩʴ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʘʥʪʨʦʧʦʛʝʥʥʳʭ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʟʦʦʙʝʥʪʦʩʘ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʨʘʡʦʥʝ 

ʇʨʝʜʧʨʦʣʠʚʴʝ ʠ ʊʘʛʘʥʨʦʛʩʢʦʤ ʟʘʣʠʚʝ. 
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ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ, ʪʘʢ ʢʘʢ 

ʦʥʠ ʥʝ ʪʦʣʴʢʦ ʷʚʣʷʶʪʩʷ ʢʦʨʤʦʚʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʷʜʘ ʙʝʥʪʦʩʦʷʜʥʳʭ ʨʳʙ, ʥʦ ʪʘʢʞʝ ʬʦʨʤʠʨʫʶʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʛʨʫʧʧ ʟʦʦʙʝʥʪʦʩʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʫʩʦʥʦʛʦʛʦ ʨʘʢʘ 

Amphibalanus improvisus (Darwin, 1854), ʧʨʠʢʨʝʧʣʷʶʱʝʛʦʩʷ ʢ ʨʘʢʦʚʠʥʘʤ ʢʘʢ ʞʠʚʳʭ, ʪʘʢ ʠ 

ʤʝʨʪʚʳʭ ʤʦʣʣʶʩʢʦʚ (ʄʘʪʠʰʦʚ ʠ ʜʨ., 2010). 
ʀʩʩʣʝʜʫʝʤʳʡ ʨʘʡʦʥ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʤʦʨʷ. ʆʥ ʦʛʨʘʥʠʯʝʥ 

ʩ ʩʝʚʝʨʘ ʎʝʥʪʨʘʣʴʥʳʤ, ʩ ʚʦʩʪʦʢʘ ʂʫʙʘʥʦ-ʊʝʤʨʶʢʩʢʠʤ, ʩ ʟʘʧʘʜʘ ʖʛʦ-ɿʘʧʘʜʥʳʤ ʨʘʡʦʥʘʤʠ ʤʦʨʷ, 

ʥʘ ʶʛʝ ʦʥ ʧʨʠʤʳʢʘʝʪ ʢ ʂʝʨʯʝʥʩʢʦʤʫ ʧʦʣʫʦʩʪʨʦʚʫ ʠ ʧʨʦʣʠʚʫ (ɺʦʨʦʥʢʦʚ, ʉʚʠʪʘʰʝʚ, 1941). 

ʆʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʣʝʥʦʩʪʴ ʨʘʡʦʥʘ ʦʢʘʟʳʚʘʝʪ ʚʦʜʦʦʙʤʝʥ ʩ ʏʸʨʥʳʤ ʤʦʨʝʤ. 

ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʛʨʫʥʪʳ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʘʣʝʚʨʠʪʦʚʳʝ ʠʣʳ ʩ ʧʨʠʤʝʩʴʶ ʨʘʢʫʰʠ ʠ ʧʝʩʢʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʚʝʩʪʠ ʠʟʫʯʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʦʦʙʝʥʪʦʩʘ ʨʘʡʦʥʘ ʇʨʝʜʧʨʦʣʠʚʴʝ ʠ ʦʧʨʝʜʝʣʠʪʴ ʨʦʣʴ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʚ ʩʦʦʙʱʝʩʪʚʝ. 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʙʝʥʪʦʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʨʘʡʦʥʘ ʇʨʝʜʧʨʦʣʠʚʴʝ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʙʳ ʟʦʦʙʝʥʪʦʩʘ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʨʝʡʩʘʭ ɸʟʅʀʀʈʍʘ ʚ 2015-2016 ʛʦʜʘʭ. ɺʩʝʛʦ 

ʙʳʣʦ ʦʪʦʙʨʘʥʦ 10 ʧʨʦʙ ʩ 4 ʩʪʘʥʮʠʡ ʚʝʩʥʦʡ, ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʜʥʦʯʝʨʧʘʪʝʣʝʤ 

ʩ ʧʣʦʱʘʜʴʶ ʟʘʭʚʘʪʘ 0.1 ʤ2, ʦʪʤʳʚʘʣʠʩʴ ʥʘ ʙʝʥʪʦʩʥʦʤ ʩʪʦʣʝ, ʟʘʪʝʤ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 70%-ʥʳʤ 

ʩʧʠʨʪʦʤ. ɼʘʣʝʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ (ɸʙʘʢʫʤʦʚ ʠ ʜʨ., 

1983). 
ɺ ʩʦʩʪʘʚʝ ʟʦʦʙʝʥʪʦʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 32 ʚʠʜʘ, ʧʨʠ ʵʪʦʤ ʥʝʤʘʪʦʜʳ, 

ʦʣʠʛʦʭʝʪʳ, ʦʩʪʨʘʢʦʜʳ ʠ ʛʠʜʨʦʠʜʥʳʝ ʜʦ ʚʠʜʘ ʥʝ ʦʧʨʝʜʝʣʷʣʠʩʴ. ʅʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʜʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʠʭʝʪʳ ï 10 ʚʠʜʦʚ, ʨʘʢʦʦʙʨʘʟʥʳʝ ï 7 ʚʠʜʦʚ ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ï 6 

ʚʠʜʦʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ, ʚ ʨʘʡʦʥʝ 

ʇʨʝʜʧʨʦʣʠʚʴʝ ʤʦʣʣʶʩʢʠ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʜʨʫʛʠʤʠ ʛʨʫʧʧʘʤʠ ʟʦʦʙʝʥʪʦʩʘ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʚʫʭʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ Anadara kagoshimensis (Tokunaga, 1906), 

Cerastoderma glaucum (Bruguī re, 1789), Abra segmentum (R®cluz, 1843), Mytilaster marioni 

(Locard, 1889); ʝʜʠʥʠʯʥʦ ʚʩʪʨʝʯʘʶʪʩʷ Mya arenaria Linnaeus, 1758, Mytilus galloprovincialis 

Lamarck, 1819. ʉʨʝʜʠ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ ʧʨʝʦʙʣʘʜʘʝʪ Hydrobia acuta (Draparnaud, 1805), 

ʘ Retusa variabilis (Milaschewitsch, 1912), Parthenina interstincta (J. Adams, 1797) ʚʩʪʨʝʯʘʶʪʩʷ 

ʨʝʜʢʦ ʠ ʥʝ ʨʝʛʫʣʷʨʥʦ, ʯʪʦ ʥʝ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʠʭ ʠʩʪʠʥʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʨʦʣʠ ʚ 

ʩʦʦʙʱʝʩʪʚʘʭ. 

ʉʨʝʜʠ ʤʦʣʣʶʩʢʦʚ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ʦʩʦʙʝʥʥʦ ʚʠʜʳ, 

ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʦʩʥʦʚʫ ʙʠʦʤʘʩʩʳ ʟʦʦʙʝʥʪʦʩʘ, ʘ ʪʘʢʞʝ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ. 

ɼʚʫʩʪʚʦʨʯʘʪʳʡ ʤʦʣʣʶʩʢ A. kagoshimensis ʙʳʣ ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥ ʚ ʨʘʡʦʥʝ 

ʇʨʝʜʧʨʦʣʠʚʴʝ (ʏʠʭʘʯʝʚ ʠ ʜʨ., 1994; ɿʘʛʦʨʩʢʘʷ, 2014), ʘ ʩʝʡʯʘʩ ʦʥ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥ 

ʧʦ ɸʟʦʚʩʢʦʤʫ ʤʦʨʶ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʩʧʨʝʩʥʸʥʥʳʭ ʨʘʡʦʥʦʚ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʟʘʣʠʚʘ. ɺ 

ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʵʪʦʪ ʤʦʣʣʶʩʢ ʦʙʨʘʟʫʝʪ ʩʦʦʙʱʝʩʪʚʦ ʩ ʩʫʙʜʦʤʠʥʘʥʪʦʤ C. glaucum. ʄʦʣʦʜʴ 

ʤʦʣʣʶʩʢʘ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ ʪʚʸʨʜʳʤ ʧʨʝʜʤʝʪʘʤ, ʨʘʢʦʚʠʥʘʤ ʤʝʨʪʚʳʭ ʠ ʞʠʚʳʭ ʤʦʣʣʶʩʢʦʚ 

ʙʠʩʫʩʥʳʤʠ ʥʠʪʷʤʠ, ʠʥʦʛʜʘ ʦʙʨʘʟʫʝʪ ʜʨʫʟʳ ʚʤʝʩʪʝ ʩ M. marioni ʠ A. kagoshimensis, ʯʪʦ ʣʫʯʰʝ 

ʟʘʱʠʱʘʝʪ ʦʪ ʧʦʝʜʘʥʠʷ ʙʝʥʪʦʩʦʷʜʥʘʤʠ ʨʳʙʘʤʠ, ʯʝʤ C. glaucum. ɺʠʜ C. glaucum, 

ʬʦʨʤʠʨʦʚʘʚʰʠʡ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʩʦʦʙʱʝʩʪʚʦ ʜʦ ʚʩʝʣʝʥʠʷ A. kagoshimensis, ʚ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ 

ʷʚʣʷʝʪʩʷ ʩʫʙʜʦʤʠʥʘʥʪʦʤ (ɺʦʨʦʙʴʸʚ, 1949; ʅʘʙʦʞʝʥʢʦ ʠ ʜʨ., 2006). ʕʪʠ ʜʚʘ ʚʠʜʘ ʩʦʩʪʘʚʣʷʶʪ 

95% ʦʪ ʚʩʝʡ ʙʠʦʤʘʩʩʳ ʟʦʦʙʝʥʪʦʩʘ ʤʦʣʣʶʩʢʦʚ ʠ 91% ʦʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʟʦʦʙʝʥʪʦʩʘ ʨʘʡʦʥʘ 

ʇʨʝʜʧʨʦʣʠʚʴʝ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 777 ʛ/ʤ2. 
H. acuta ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʡ ʚʠʜ ʚ ɸʟʦʚʩʢʦʤ ʤʦʨʝ. ʍʦʪʷ ʝʛʦ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚ ʟʦʦʙʝʥʪʦʩʝ 

ʚ ʇʨʝʜʧʨʦʣʠʚʴʝ ʥʝʚʝʣʠʢʘ, ʦʢʦʣʦ 1% ʦʪ ʦʙʱʝʡ, ʥʦ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1500 ʵʢʟ./ʤ2, 

ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʚʘʞʥʳʤ ʢʦʨʤʦʚʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʙʝʥʪʦʩʦʷʜʥʳʭ ʨʳʙ. ɹʠʦʤʘʩʩʘ H. acuta, ʢʘʢ ʠ 

ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʜʚʝʨʞʝʥʘ ʩʝʟʦʥʥʳʤ ʢʦʣʝʙʘʥʠʷʤ. ʊʘʢ ʤʠʥʠʤʘʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʥʘʙʣʶʜʘʣʘʩʴ 

ʚʝʩʥʦʡ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʣʝʪʦʤ (0.13 ʛ/ʤ2 ʠ 24.57 ʛ/ʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 
ʈʘʢʦʦʙʨʘʟʥʳʝ ʚ ʟʦʦʙʝʥʪʦʩʝ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ Amphibalanus improvises 

(Darwin, 1854), Cyprideis torosa var. littoralis Brady, 1864, Rhithropanopeus harrisii (Gould, 1841), 
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Ostracoda spp. ʀʟ ʚʩʝʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʛʫʣʷʨʥʦ ʠ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʇʨʝʜʧʨʦʣʠʚʴʝ 

ʣʠʰʴ A. improvises. ɽʛʦ ʙʠʦʤʘʩʩʘ ʚ ʟʦʦʙʝʥʪʦʩʝ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 14.84 ʛ/ʤ2. 

ʇʦʣʠʭʝʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ Nephtys hombergii Savigny in Lamarck, 1818, Nephtys cirrosa 

Ehlers, 1868, Alitta succinea (Leuckart, 1847) ʠ ʜʨ. ɼʦʣʷ ʧʦʣʠʭʝʪ ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʨʘʡʦʥʝ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1% ʧʨʠ ʤʘʩʩʝ 6.52 ʛ/ʤ2. 
ʆʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʦʙʱʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʦʙʱʝʩʪʚʘ ʚʥʦʩʷʪ ʤʝʣʢʠʝ ʦʨʛʘʥʠʟʤʳ, ʪʘʢʠʝ ʢʘʢ 

ʬʦʨʘʤʠʥʠʬʝʨʳ Ammonia beccarii (Linnaeus, 1758), ʦʣʠʛʦʭʝʪʳ, ʥʝʤʘʪʦʜʳ, ʦʩʪʨʘʢʦʜʳ ʠ ʤʦʣʦʜʴ 

ʧʦʣʠʭʝʪ. 
ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʟʦʦʙʝʥʪʦʩʘ ʨʘʡʦʥʘ ʇʨʝʜʧʨʦʣʠʚʴʝ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 15648 ʵʢʟ./ʤ2 ʚ 

ʘʧʨʝʣʝ 2015 ʜʦ 54081 ʵʢʟ./ʤ2 ʚ ʘʚʛʫʩʪʝ 2015 ʛʦʜʘ. ɹʠʦʤʘʩʩʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 696 ʛ/ʤ2 ʚ ʘʚʛʫʩʪʝ 

2015 ʜʦ 1159.0 ʛ/ʤ2 ʚ ʦʢʪʷʙʨʝ 2015 ʛʦʜʘ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʷ 850 ʛ/ʤ2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʦʦʙʝʥʪʦʩ ʨʘʡʦʥʘ ʇʨʝʜʧʨʦʣʠʚʴʝ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʩʪʨʫʢʪʫʨʥʦ ʠʟʤʝʥʠʣʩʷ 

ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʝ. ʄʦʣʣʶʩʢ A. kagoshimensis ʩʪʘʣ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʚʠʜʦʤ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʘʥʥʦʛʦ ʤʦʣʣʶʩʢʘ ʚʳʰʝ, ʯʝʤ ʫ ʨʘʥʝʝ ʜʦʤʠʥʠʨʦʚʘʚʰʝʛʦ C. 

glaucum. 
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ʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʩʝʣʝʥʠʷ Donacilla cornea 

(Mollusca: Bivalvia: Mesodesmatidae) ʫ ʧʦʙʝʨʝʞʴʷ ʂʨʳʤʘ 
 

ʈʝʟʶʤʝ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ D. cornea. ʇʦ ʜʘʥʳʤ ʨʘʟʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʪʘʪʫʩ ʵʪʦʛʦ ʚʠʜʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʰʝʩʪʴʜʝʩʷʪ ʣʝʪ ʤʝʥʷʣʩʷ ʦʪ ʤʘʩʩʦʚʦʛʦ ʜʦ 

ʠʩʯʝʟʘʶʱʝʛʦ. ɺʠʜ ʟʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʏʝʨʥʦʛʦ ʤʦʨʷ (Gomoiu, Petranu, 1999) ʠ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ ʂʨʳʤʘ (ʈʝʚʢʦʚ, 2015). 
 

Donacilla cornea (Poli, 1791) ï ʜʚʫʩʪʚʦʨʯʘʪʳʡ ʤʦʣʣʶʩʢ, ʦʙʠʪʘʶʱʠʡ ʥʘ ʧʝʩʯʘʥʳʭ 

ʛʨʫʥʪʘʭ ʚ ʟʦʥʝ ʚʝʨʭʥʝʡ ʩʫʙʣʠʪʦʨʘʣʠ. ɺ ʏʝʨʥʦʤ ʤʦʨʝ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʦʥ ʙʳʣ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʫ ʙʝʨʝʛʦʚ ʟʘʧʘʜʥʦʛʦ ʂʨʳʤʘ, ʈʫʤʳʥʠʠ ʠ ɹʦʣʛʘʨʠʠ. ɺ ʵʪʠʭ ʨʘʡʦʥʘʭ ʩʨʝʜʥʷʷ 
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ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʤʦʛʣʘ ʩʦʩʪʘʚʣʷʪʴ ʙʦʣʝʝ 3 ʪʳʩʷʯ ʵʢʟ./ʤ2. ʀʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʷ 

ʵʚʪʨʦʬʠʢʘʮʠʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦʙʝʨʝʞʠʡ ʚ 1970-80-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚʠʜ ʩʪʘʣ 

ʩʯʠʪʘʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʤʝʨʰʠʤ. ʆʜʥʘʢʦ ʩ 2000-ʭ ʛʦʜʦʚ D. cornea ʚʥʦʚʴ ʥʘʯʘʣʠ ʦʪʤʝʯʘʪʴ ʚ 

ʧʨʝʞʥʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʥʦ ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʦʩʪʘʚʘʣʘʩʴ ʦʯʝʥʴ ʥʠʟʢʦʡ. ʊʘʢ, ʚ 2010 ʛʦʜʫ 

ɺ.ɻ. ʂʦʧʠʡ, ʠʩʩʣʝʜʫʷ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʢʨʳʤʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʦʪʤʝʪʠʣʘ, ʯʪʦ ʩʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ D. cornea ʥʘ ʨʘʟʥʳʭ 

ʧʦʣʠʛʦʥʘʭ ʚʟʷʪʠʷ ʧʨʦʙ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 31 ʜʦ 95 ʵʢʟ./ʤ2, ʘ ʙʠʦʤʘʩʩʘ ï ʦʪ 1.78 ʜʦ 21.22 ʛ/ʤ2 (ʂʦʧʠʡ, 

2012). 
ʄʘʪʝʨʠʘʣ ʩʦʙʨʘʥ ʚ ʠʶʣʝ 2016 ʛʦʜʘ ʥʘ ʧʦʙʝʨʝʞʴʝ ʩ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʚʙʣʠʟʠ ʛ. 

ɽʚʧʘʪʦʨʠʷ (45Á10ǋ01.6ǌN 33Á14ǋ14.9ǌE). ʇʨʦʙʳ ʙʨʘʣʠ ʥʘ ʫʨʝʟʝ ʚʦʜʳ ʨʫʯʥʳʤ ʜʥʦʯʝʨʧʘʪʝʣʝʤ 

ʧʣʦʱʘʜʴʶ 0.04 ʤ2. ɺʩʝʛʦ ʚʳʧʦʣʥʝʥʦ 10 ʩʪʘʥʮʠʡ, 20 ʧʨʦʙ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ ï 10 ʤ. 

ʉʯʠʪʘʣʠ ʯʠʩʣʝʥʥʦʩʪʴ, ʙʠʦʤʘʩʩʫ ʠ ʜʣʠʥʫ ʨʘʢʦʚʠʥʳ D. cornea, ʟʘʪʝʤ ʤʦʣʣʶʩʢʦʚ ʚʳʧʫʩʢʘʣʠ ʚ 

ʤʦʨʝ. 
ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʦʣʥʦʮʝʥʥʦʝ ʨʘʟʥʦʨʘʟʤʝʨʥʦʝ ʧʦʩʝʣʝʥʠʝ 

ʜʦʥʘʮʠʣʣʳ. ʏʠʩʣʝʥʥʦʩʪʴ ʤʦʣʣʶʩʢʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 250 ʜʦ 2250 ʵʢʟ./ʤ2, ʩʨʝʜʥʷʷ ʩʦʩʪʘʚʠʣʘ 1068 

ʵʢʟ./ʤ2. ɹʠʦʤʘʩʩʘ ï ʦʪ 131 ʜʦ 1150 ʛ/ʤ2, ʩʨʝʜʥʷʷ ï 491 ʛ/ʤ2. ɼʣʠʥʘ ʨʘʢʦʚʠʥʳ ʩʦʩʪʘʚʠʣʘ ʦʪ 4 ʜʦ 

25 ʤʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʩʦʙʝʡ ʠʤʝʣʘ ʜʣʠʥʫ ï 15-20 ʤʤ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʠ ʜʘʥʥʳʤ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ (Micu, Micu, 2006; ʐʘʜʨʠʥ 

ʠ ʜʨ., 2009; ʂʦʧʠʡ, 2012) ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʬʨʘʛʤʝʥʪʘʨʥʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʩʝʣʝʥʠʡ D. 

cornea. ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʵʪʦʪ ʤʦʣʣʶʩʢ ʚ ʩʚʦʝʤ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʥʝ ʠʤʝʝʪ ʧʣʘʥʢʪʦʥʥʦʡ 

ʣʠʯʠʥʦʯʥʦʡ ʩʪʘʜʠʠ (ʚʩʝ ʧʦʪʦʤʩʪʚʦ ʦʩʪʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʤ ʤʝʩʪʦʦʙʠʪʘʥʠʠ) ʠ ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ 

ʜʦʚʦʣʴʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʩʚʦʝʛʦ ʙʠʦʪʦʧʘ, ʤʦʞʥʦ ʩʫʜʠʪʴ ʠ ʦ ʥʝʢʦʪʦʨʦʤ 

ʫʣʫʯʰʝʥʠʠ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ ʵʪʦʛʦ ʚʠʜʘ. 
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ʆʮʝʥʢʘ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʀʨʠʢʣʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 2015-2016 ʛʦʜʦʚ 

 

ʈʝʟʶʤʝ. ʇʦ ʦʩʥʦʚʥʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ 

ʀʨʠʢʣʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʚʝʩʝʥʥʝʡ ʧʝʨʠʦʜ 2015-2016 ʛʦʜʦʚ. 
 

ʆʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʥʠʤ ʪʨʝʙʫʶʪ ʠʟʤʝʨʝʥʠʷ, ʘ ʵʪʦ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʦʧʠʩʳʚʘʶʪʩʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ, ʚ ʚʝʣʠʯʠʥʘʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʨʘʚʥʠʚʘʪʴ. ʕʪʦ ʧʦʩʣʫʞʠʣʦ ʧʨʠʯʠʥʦʡ ʩʦʟʜʘʥʠʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʮʝʥʢʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (ʊʝʨʝʱʝʥʢʦ ʠ ʜʨ., 1994; ɹʘʢʘʥʦʚ, 2000; 

ʇʨʦʪʘʩʦʚ, 2002; ʂʨʳʣʦʚ, 2005; ʈʦʟʝʥʙʝʨʛ, 2005; ʊʦʧʪʠʢʦʚ ʠ ʜʨ., 2010). 
ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ: ʜʘʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʟʤʝʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʀʨʠʢʣʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʟʘ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ (ʤʘʡ) ʚ 2015 ʠ 

2016 ʛʦʜʘʭ. ʅʘʙʣʶʜʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʨʘʟʨʝʟʘʭ (ʪʨʘʥʩʝʢʪʘʭ) ï 

ʯʝʪʳʨʝʭ ʧʣʝʩʘʭ: ʏʘʧʘʝʚʩʢʦʤ, ʉʦʬʠʥʩʢʦʤ, ʊʘʥʘʣʳʢ-ʉʫʫʥʜʫʢʩʢʦʤ ʠ ʇʨʠʧʣʦʪʠʥʥʦʤ, ʘ ʪʘʢʞʝ 

ʪʨʝʭ ʟʘʣʠʚʘʭ: ʊʘʥʘʣʳʢʩʢʦʤ, ʉʫʫʥʜʫʢʩʢʦʤ, ʉʦʣʝʥʦʤ (ʄʘʣʠʥʠʥʘ, 2011; ʂʦʣʦʟʠʥ, ʄʘʣʠʥʠʥʘ, 

2016). ɼʣʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʭʘʨʘʢʪʝʨʝʥ ʩʣʘʙʳʡ ʚʦʜʦʦʙʤʝʥ ï ʤʝʥʝʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʛʦʜ (0.7), ʯʪʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʦʜʦʝʤʦʚ (ʦʟʝʨ) ʩʣʘʙʦʡ ʧʨʦʪʦʯʥʦʩʪʠ (ʂʠʣʷʢʦʚʘ, 2007). 

ʆʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ 4-ʭ ʨʘʩʩʯʠʪʘʥʥʳʭ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʜʝʢʩʦʚ: ʠʥʜʝʢʩ ʐʝʥʥʦʥʘ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʠʥʜʝʢʩ ʉʠʤʧʩʦʥʘ, ʠʥʜʝʢʩ 

ʊʝʡʣʘ, ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʠʩʪʝʤʳ (ʇʋɺʈ). 

ɺ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 2015 ʛʦʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʩʦʩʪʘʚʠʣʘ 8.41Ñ0.42oʉ, ʘ 

ʧʨʦʟʨʘʯʥʦʩʪʴ 1.25Ñ0.15 ʤ. ɺ ʩʦʩʪʘʚʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 29 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʉʘʤʦʡ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʛʨʫʧʧʦʡ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʙʳʣʠ ʚʝʩʣʦʥʦʛʠʝ ʨʘʯʢʠ 

(ʦʪʨʷʜ Copepoda) ï 44.9%, ʥʘ ʜʦʣʶ ʢʦʣʦʚʨʘʪʦʢ (ʢʣʘʩʩ Rotifera) ʧʨʠʭʦʜʠʣʦʩʴ 41.4%, 

ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ (ʧʦʜʦʪʨʷʜ Cladocera) ï 10.3%, ʛʨʫʧʧʳ çʧʨʦʯʠʝè ï 3.5%. ʇʨʠ ʵʪʦʤ 

ʥʘ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ (92.5%) ʠ ʙʠʦʤʘʩʩʝ (89.5%) ʜʦʤʠʥʠʨʦʚʘʣʠ 

ʚʝʩʣʦʥʦʛʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ. ʏʠʩʣʝʥʥʦʩʪʴ Copepoda ʩʦʩʪʘʚʣʷʣʘ 16.93 ʪʳʩ. ʵʢʟ./ʤ3. 

ɼʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʚ ʩʦʦʙʱʝʩʪʚʝ ʠʛʨʘʣʠ Cyclops strenuus Fischer, 1851 (20.7%) ʠ C. vicinus 

Ulyanin, 1875 (18.0%), ʘ ʪʘʢʞʝ ʥʘʫʧʣʠʘʣʴʥʳʝ ʩʪʘʜʠʠ Copepoda (23.2%). ʏʠʩʣʝʥʥʦʩʪʴ Cladocera 

ʩʦʩʪʘʚʣʷʣʘ 1.27%. 
ʂ ʤʦʤʝʥʪʫ ʨʘʙʦʪ ʚ 2016 ʛʦʜʫ ʚʦʜʘ ʧʨʦʛʨʝʣʘʩʴ ʜʦ 11.75Ñ0.49oʉ. ʇʨʦʟʨʘʯʥʦʩʪʴ ʞʝ ʥʘ 

ʚʦʜʦʝʤʝ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1.3 ʜʦ 2.53 ʤ ʠ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 1.79Ñ0.21 ʤ. 

ʅʘʠʙʦʣʴʰʝʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʣʫʯʠʣʠ ʢʦʣʦʚʨʘʪʢʠ Brachionus 

calyciflorus Pallas, 1976 (29.2% ʯʠʩʣʝʥʥʦʩʪʠ), Keratella quadrata M¿ller, 1786 (17.3%), ʘ ʪʘʢʞʝ 

ʥʘʫʧʣʠʘʣʴʥʳʝ ʩʪʘʜʠʠ Copepoda (14.3%). ʂʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʪʘʢʩʦʥʦʚ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʨʘʙʦʪʳ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 46. ʃʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚ ʩʪʘʣʠ ʟʘʥʠʤʘʪʴ 

ʢʦʣʦʚʨʘʪʢʠ ï 36.9%, ʢʦʣʠʯʝʩʪʚʦ ʚʝʩʣʦʥʦʛʠʭ ʨʘʯʢʦʚ ʩʦʩʪʘʚʠʣʦ 34.8%, ʚʝʪʚʠʩʪʦʫʩʳʭ 

ʨʘʢʦʦʙʨʘʟʥʳʭ ï 19.6%, ʛʨʫʧʧʳ çʧʨʦʯʠʝè ï 8.7%. ʉʦʦʪʥʦʰʝʥʠʝ Cyclopiformes : Calaniformes 

ʩʦʩʪʘʚʣʷʣʦ 3:1. ɿʦʦʧʣʘʥʢʪʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʥʦʩʠʣ ʢʦʣʦʚʨʘʪʦʯʥʦ-ʢʦʧʝʧʦʜʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʦʨʛʘʥʠʟʤʦʚ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʘʩʴ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ 

ʙʦʣʴʰʝʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʦʣʦʚʨʘʪʦʢ, ʠ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 27.99Ñ5.97 ʪʳʩ. ʵʢʟ./ʤ3, ʪʦʛʜʘ ʢʘʢ 

ʧʦʢʘʟʘʪʝʣʴ ʙʠʦʤʘʩʩʳ ʩʥʠʟʠʣʩʷ ʧʦʯʪʠ ʚ 2.5 ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣ 0.24Ñ0.05 ʛ/ʤ3, ʚʤʝʩʪʦ 0.56Ñ0.012 

ʛ/ʤ3 ʚ 2015 ʛʦʜʫ. 
ʀʥʜʝʢʩ ʐʝʥʥʦʥʘ ʚ 2015 ʛʦʜʫ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 2.72-3.47, ʚ ʩʨʝʜʥʝʤ 3.35Ñ0.71, 

ʪʦʛʜʘ ʢʘʢ ʚ 2016 ʛʦʜʫ ʝʛʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 3.42Ñ0.73. ɽʩʣʠ ʚ 2015 ʛʦʜʫ 
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ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʏʘʧʘʝʚʩʢʦʛʦ ʧʣʝʩʘ (3.47), ʘ ʤʠʥʠʤʘʣʴʥʳʝ ʜʣʷ 

ʉʫʫʥʜʫʢʩʢʦʛʦ ʟʘʣʠʚʘ (2.39), ʪʦ ʚ 2016 ʛʦʜʫ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʉʦʣʝʥʦʛʦ ʟʘʣʠʚʘ (3.36), ʘ ʤʠʥʠʤʘʣʴʥʳʝ ʜʣʷ ʏʘʧʘʝʚʩʢʦʛʦ ʧʣʝʩʘ (1.55). ɿʥʘʯʝʥʠʷ ʵʪʦʛʦ ʠʥʜʝʢʩʘ 

ʚʳʰʝ 3 ʧʦʟʚʦʣʷʶʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʟʦʦʧʣʘʥʢʪʦʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʢʘʢ ʚʳʩʦʢʦ ʨʘʟʥʦʦʙʨʘʟʥʦʝ. 

ʀʥʜʝʢʩ ʉʠʤʧʩʦʥʘ ʧʨʠʥʠʤʘʣ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ (0.11) ʚ ʏʘʧʘʝʚʩʢʦʤ ʧʣʝʩʝ ʚ 2015 

ʛʦʜʫ ʠ ʚ ʉʦʣʝʥʦʤ ʟʘʣʠʚʝ ʚ 2016 ʛʦʜʫ (0.12). ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ (0.56) 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʏʘʧʘʝʚʩʢʦʤ ʧʣʝʩʝ ʚ 2016 ʛʦʜʫ. ʆʥʠ ʩʚʷʟʘʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʪʝʤ, ʯʪʦ 73.8% 

ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʤʝʣʢʠʝ ʬʦʨʤʳ ʢʦʣʦʚʨʘʪʦʢ B. calyciflorus. ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ 

ʩʝʟʦʥ ʚ 2015 ʛʦʜʫ ʩʦʩʪʘʚʠʣʠ 0.13Ñ0.03, ʘ ʚ 2016 ʛʦʜʫ ï 0.15Ñ0.02, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʦʜʦʝʤ ʚ 

ʮʝʣʦʤ, ʢʘʢ ʠʤʝʶʱʠʡ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʵʢʚʠʪʘʙʝʣʴʥʦʩʪʠ. 
ʀʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʊʝʡʣʘ ʠ ʇʋɺʈ, ʠʤʝʣʠ ʩʭʦʞʫʶ ʜʠʥʘʤʠʢʫ ʩ 

ʠʥʜʝʢʩʦʤ ʐʝʥʥʦʥʘ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʠʩʢʣʶʯʝʥʠʝʤ ʙʳʣʠ ʠʟʤʝʥʝʥʠʷ ʠʥʜʝʢʩʘ ʊʝʡʣʘ ʚ 2016 ʛʦʜʫ, 

ʢʦʛʜʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʝʥʳ ʚ ʊʘʥʘʣʳʢʩʢʦʤ ʟʘʣʠʚʝ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, 

ʯʪʦ ʠʥʜʝʢʩ ʊʝʡʣʘ ʠʟʤʝʥʷʣʩʷ ʚ ʜʦʚʦʣʴʥʦ ʫʟʢʠʭ ʧʨʝʜʝʣʘʭ, ʦʪ 5.98 ʜʦ 7.79 (8.21Ñ1.75) ʚ 2015 ʛʦʜʫ 

ʠ ʦʪ 5.94 ʜʦ 7.75 (8.94Ñ1.10) ʚ 2016 ʛʦʜʫ, ʪʦʛʜʘ ʢʘʢ ʟʥʘʯʝʥʠʷ ʇʋɺʈ ʠʤʝʣʠ ʙʦʣʴʰʠʡ ʨʘʟʤʘʭ. ɺ 

2015 ʛʦʜʫ ʦʥ ʠʟʤʝʥʷʣʩʷ ʦʪ 5.59 ʜʦ 32.51, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 25.51Ñ5.44, ʘ ʚ 2016 ʛʦʜʫ ʦʪ 7.87 

ʜʦ 37.05, ʚ ʩʨʝʜʥʝʤ ï 38.27Ñ8.26. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʩʩʯʠʪʘʥʥʳʭ ʠʥʜʝʢʩʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʦʦʧʣʘʥʢʪʦʥ ʀʨʠʢʣʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʉʪʝʧʝʥʴ 

ʵʢʚʠʪʘʙʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʪʘʢʞʝ ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʪʦʠʪ 

ʦʙʨʘʪʠʪʴ ʥʘ ʥʝʢʦʪʦʨʫʶ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʚ ʪʨʘʢʪʦʚʢʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦ ʪʨʝʤ ʙʣʠʟʢʠʤ ʠʥʜʝʢʩʘʤ 

ï ʐʝʥʥʦʥʘ, ʊʝʡʣʘ ʠ ʇʋɺʈ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʩʣʝʜʥʠʡ ʠʤʝʝʪ ʩʝʨʴʝʟʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʮʝʥʢʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʪ.ʢ. ʚ ʣʫʯʰʝʡ ʤʝʨʝ ʫʯʠʪʳʚʘʝʪ ʦʙʘ ʬʘʢʪʦʨʘ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ: ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʠ ʵʢʚʠʪʘʙʝʣʴʥʦʩʪʴ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʨ. ʋʨʘʣ) // ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʠʦʨʝʩʫʨʩʦʚ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʦʚ ʠ ʧʫʪʠ 
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ʄʘʢʨʦʟʦʦʙʝʥʪʦʩ ʟʦʥʳ ʧʩʝʚʜʦʣʠʪʦʨʘʣʠ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çʄʳʩ ʄʘʨʪʴʷʥè 

 

ʈʝʟʶʤʝ. ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥ ʤʘʪʝʨʠʘʣ ʙʝʥʪʦʩʥʦʡ ʩʲʸʤʢʠ ʨʳʭʣʳʭ ʛʨʫʥʪʦʚ ʟʦʥʳ 

ʧʩʝʚʜʦʣʠʪʦʨʘʣʠ ʘʢʚʘʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ çʄʳʩ ʄʘʨʪʴʷʥè. ʆʧʨʝʜʝʣʝʥʳ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ. ɺʳʷʚʣʝʥʦ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚ ʟʦʥʝ ʧʩʝʚʜʦʣʠʪʦʨʘʣʠ. 

 

ɿʘʧʦʚʝʜʥʠʢ çʄʳʩ ʄʘʨʪʴʷʥè ʦʨʛʘʥʠʟʦʚʘʥ ʧʦ ʇʦʩʪʘʥʦʚʣʝʥʠʶ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʋʉʉʈ 

ˉ84 ʦʪ 20.02.1973 ʛʦʜʘ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʪʠʧʠʯʥʦʛʦ ʜʣʷ ʧʨʠʤʦʨʩʢʦʡ ʟʦʥʳ ʖʞʥʦʛʦ ʙʝʨʝʛʘ 

ʂʨʳʤʘ (ʖɹʂ) ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʣʠʢʪʦʚʳʭ ʚʳʩʦʢʦʤʦʞʞʝʚʝʣʦʚʳʭ ʣʝʩʦʚ, ʤʦʨʩʢʦʡ 

ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʘʢʚʘʪʦʨʠʠ ʏʸʨʥʦʛʦ ʤʦʨʷ. 
ʅʘʯʠʥʘʷ ʩ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʘ ʖɹʂ ʚʝʜʸʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʚ ʫʩʣʦʚʠʷʭ ʢʦʪʦʨʦʛʦ ʧʨʠʙʨʝʞʴʝ ʤʳʩʘ ʄʘʨʪʴʷʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʤʥʦʛʠʭ 

ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʪʠʧʠʯʥʦʡ ʜʦʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʎʝʥʥʦʩʪʴ ʝʛʦ 

ʚʝʣʠʢʘ ʝʱʝ ʠ ʧʦʪʦʤʫ, ʯʪʦ ʛʠʜʨʦʙʦʪʘʥʠʯʝʩʢʠʡ ʨʘʡʦʥ çʖʞʥʳʡ ʙʝʨʝʛ ʂʨʳʤʘè ï ʥʘʠʙʦʣʝʝ 

ʙʦʛʘʪʳʡ ʧʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʨʘʡʦʥ ʏʸʨʥʦʛʦ ʤʦʨʷ. 

ɿʘʧʦʚʝʜʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʖɹʂ ʚ 6 ʢʤ ʚʦʩʪʦʯʥʝʝ ʛ. ʗʣʪʘ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʟʘʧʦʚʝʜʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 240 ʛʘ, ʠʟ ʢʦʪʦʨʳʭ 120 ʛʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʫʰʫ ʠ 120 ï ʥʘ 

ʘʢʚʘʪʦʨʠʶ. 

ʊʝʨʨʠʪʦʨʠʷ ʟʘʧʦʚʝʜʥʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʛʠʡ ʤʘʢʨʦʩʢʣʦʥ, 

ʟʘʢʘʥʯʠʚʘʶʱʠʡʩʷ ʫ ʙʝʨʝʛʘ ʦʙʨʳʚʦʤ ʠʟ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʙʨʝʢʯʠʡ. ʇʣʷʞʝʚʳʝ 

ʧʦʣʦʩʳ ʩʦʩʪʦʷʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʤʨʘʤʦʨʦʚʠʜʥʦʛʦ ʠʟʚʝʩʪʥʷʢʘ. ʈʘʡʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʨʠʛʣʫʙʳʤʠ ʙʝʨʝʛʘʤʠ, ʧʦʩʪʦʷʥʥʳʤ ʠ ʩʠʣʴʥʳʤ ʚʦʣʥʝʥʠʝʤ, ʪʠʧʠʯʥʳʤ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ 

(ʄʘʩʣʦʚ ʠ ʜʨ., 2011; ʉʘʜʦʛʫʨʩʴʢʘ, 2013). 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚ ʟʦʥʝ ʧʩʝʚʜʦʣʠʪʦʨʘʣʠ 

ʟʘʧʦʚʝʜʥʠʢʘ çʄʳʩ ʄʘʨʪʴʷʥè. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣʳ ʙʝʥʪʦʩʥʦʡ ʩʲʸʤʢʠ, 

ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʘʚʛʫʩʪʝ 2014 ʛʦʜʘ. ʆʪʙʦʨ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʥʝʙʦʣʴʰʦʤ ʧʣʷʞʝ ʨʫʯʥʳʤ 

ʜʥʦʯʝʨʧʘʪʝʣʝʤ ʚ ʜʚʫʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠ ʥʘ ʰʝʩʪʠ ʨʘʟʨʝʟʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 10 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʈʘʟʨʝʟ ʨʘʩʧʦʣʘʛʘʣʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʙʝʨʝʛʫ ʠ ʩʦʩʪʦʷʣ ʠʟ 

ʯʝʪʳʨʸʭ ʩʪʘʥʮʠʡ: ʟʦʥʘ ʫʨʝʟʘ, ʥʠʞʝ ʫʨʝʟʘ ʥʘ 1 ʠ 0.5 ʤ ʠ ʚʳʰʝ ʫʨʝʟʘ ʚʦʜʳ ʥʘ 0.5 ʤ. ʋʨʝʟʦʤ ʚʦʜʳ 

ʩʯʠʪʘʣʠ ʩʨʝʜʥʶʶ ʣʠʥʠʶ ʤʝʞʜʫ ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ ʢʨʘʷʤʠ ʟʘʧʣʝʩʢʘ. ɺʩʝʛʦ ʙʳʣʦ ʚʟʷʪʦ 48 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʦʙ. 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʟʦʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 6 ʚʠʜʦʚ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʟʥʳʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʢʘʪʝʛʦʨʠʷʤ: Polychaeta 

(Saccocirrus papillocercus Bobretzky, 1872), Crustacea (Echinogammarus foxi (Schellenberg, 1928), 

E. olivii (Milne Edwards, 1830), E. ischnus (Stebbing, 1899), Hyale perieri (Lucas, 1849), H. 

schmidti (Heller, 1866)); Platyhelminthes ʜʦ ʚʠʜʘ ʥʝ ʦʧʨʝʜʝʣʝʥʳ. 
ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʯʠʩʣʝʥʥʦʩʪʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʩʦʩʪʘʚʠʣ 2820 ʵʢʟ/ʤ2, ʙʠʦʤʘʩʩʳ ï 2.27 

ʛ/ʤ2. ɼʦʤʠʥʠʨʦʚʘʣʠ ʧʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʢʦʦʙʨʘʟʥʳʝ (88% ʠ 76%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʈʘʥʞʠʨʦʚʘʥʥʳʡ ʨʷʜ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʦʟʛʣʘʚʣʷʝʪ E. olivii, ʩʨʝʜʥʷʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʘ 2271 ʵʢʟ/ʤ2, ʧʨʠ ʙʠʦʤʘʩʩʝ 1.5 ʛ/ʤ2. 

ʕʭʠʥʦʛʘʤʤʘʨʫʩ ï ʪʠʧʠʯʥʦ ʧʨʠʙʨʝʞʥʘʷ ʬʦʨʤʘ, ʦʙʠʪʘʶʱʘʷ ʚ ʩʘʤʦʡ ʚʝʨʭʥʝʡ ʟʦʥʝ 

ʩʫʙʣʠʪʦʨʘʣʠ. ɺ ʏʸʨʥʦʤ ʤʦʨʝ ʣʦʢʘʣʠʟʫʝʪʩʷ ʫ ʩʘʤʦʛʦ ʫʨʝʟʘ ʚʦʜʳ, ʫʢʨʳʚʘʷʩʴ ʚ ʫʛʣʫʙʣʝʥʠʷʭ 

ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʤʥʝʡ, ʥʘ ʛʘʣʝʯʥʳʭ ʠʣʠ ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʘʭ. ɺ ʰʪʦʨʤʦʚʫʶ ʧʦʛʦʜʫ ʨʘʢʠ 

ʦʪʭʦʜʷʪ ʦʪ ʫʨʝʟʘ ʚʦʜʳ ʥʘ ʛʣʫʙʠʥʫ ʜʦ ʪʨʸʭ ʤʝʪʨʦʚ (ɻʨʝʟʝ, 1985). 
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ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʚʠʜ ʧʦʣʠʭʝʪ S. papillocercus, ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʘ 327 ʵʢʟ/ʤ2, 

ʙʠʦʤʘʩʩʘ ï 0.5 ʛ/ʤ2. ɼʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʭʘʨʘʢʪʝʨʥʦ ʦʙʠʪʘʥʠʝ ʚ ʟʦʥʝ ʧʩʝʚʜʦʣʠʪʦʨʘʣʠ, ʦʙʳʯʥʦ ʥʘ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʤ ʧʝʩʢʝ (ʂʦʧʠʡ, ʃʠʩʠʮʢʘʷ, 2012). ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ 

ʩʦʩʪʘʚʝ ʛʨʫʥʪʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʧʨʝʦʙʣʘʜʘʝʪ (ʙʦʣʝʝ 50%) ʢʨʫʧʥʳʡ ʠ ʩʨʝʜʥʠʡ ʛʨʘʚʠʡ ʩ 

ʧʨʠʤʝʩʴʶ ʢʨʫʧʥʦʛʦ ʧʝʩʢʘ. ʏʠʩʣʝʥʥʦʩʪʴ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʣʝʙʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʛʨʫʥʪʘ ʠʣʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ (ɺʠʥʦʛʨʘʜʦʚ, 1949; ʂʠʩʝʣʸʚʘ, 2004). 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʨʫʧʥʳʭ ʬʨʘʢʮʠʡ ʛʨʫʥʪʘ ʠ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʧʨʠʙʦʡʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʥʝʛʘʪʠʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʧʨʝʧʷʪʩʪʚʫʶʪ ʦʙʠʪʘʥʠʶ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ 

ʟʦʥʝ ʧʩʝʚʜʦʣʠʪʦʨʘʣʠ. ʕʪʠʤ ʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʙʝʜʥʳʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ 

ʧʦ ʛʦʨʠʟʦʥʪʘʤ ʧʩʝʚʜʦʣʠʪʦʨʘʣʠ: ʥʠʞʝ ʫʨʝʟʘ ʚʦʜʳ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 2596 ʵʢʟ/ʤ2, ʙʠʦʤʘʩʩʘ 

2.21 ʛ/ʤ2; ʥʘ ʫʨʝʟʝ ʚʦʜʳ ï 3804 ʵʢʟ/ʤ2 ʧʨʠ ʙʠʦʤʘʩʩʝ 3.41 ʛ/ʤ2; ʚʳʰʝ ʫʨʝʟʘ ï 2025 ʵʢʟ/ʤ2, 1.18 

ʛ/ʤ2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʅʘʠʙʦʣʴʰʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚʳʷʚʣʝʥʳ ʚ ʟʦʥʝ ʫʨʝʟʘ ʚʦʜʳ. 

ʉʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʝʩʣʠ ʧʦʣʠʭʝʪʳ S. papillocercus ʠ 

ʘʤʬʠʧʦʜʳ E. olivii . 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʟʦʥʝ ʧʩʝʚʜʦʣʠʪʦʨʘʣʠ ʘʢʚʘʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ çʄʳʩ ʄʘʨʪʴʷʥè 

ʚʳʷʚʣʝʥʦ 6 ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʠ ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʦ ʚʠʜʘ Platyhelminthes. 

ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʛʠʜʨʦʙʠʦʥʪʦʚ ʩʦʩʪʘʚʠʣʘ 2820 ʵʢʟ/ʤ2, ʙʠʦʤʘʩʩʘ ï 2.27 ʛ/ʤ2. 

ʅʘʠʙʦʣʴʰʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʫʯʘʩʪʢʝ ʫʨʝʟʘ ʚʦʜʳ. 
ʉʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʝʩʣʠ S. papillocercus ʠ E. 

olivii . 
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ʊ.ɸ. ʂʦʩʪʨʳʢʠʥʘ 
ʌɻɹʅʋ çʂʘʩʧʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè, ʛ. ɸʩʪʨʘʭʘʥʴ 
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ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʖʞʥʦʛʦ ʂʘʩʧʠʷ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ ʦ. ʂʫʨʠʥʩʢʠʡ ʂʘʤʝʥʴ ï ʦ. ʆʛʫʨʯʠʥʩʢʠʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2015 ʛʦʜʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 2013-2014 ʛʦʜʦʚ 

 

 

ʈʝʟʶʤʝ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʜʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʖʞʥʦʛʦ ʂʘʩʧʠʷ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʦ. ʂʫʨʠʥʩʢʠʡ ʂʘʤʝʥʴ ï ʦ. 

ʆʛʫʨʯʠʥʩʢʠʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2013-2015 ʛʦʜʦʚ. 
 

ʉʙʦʨ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʖʞʥʦʛʦ ʂʘʩʧʠʷ (ʨʘʟʨʝʟ ʦ. 

ʂʫʨʠʥʩʢʠʡ ʂʘʤʝʥʴ ï ʦ. ʆʛʫʨʯʠʥʩʢʠʡ) ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ (ʄʝʪʦʜʠʢʘé, 

1975; ʈʦʤʘʥʦʚʘ, 1983), ʘ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʪʘʢʩʦʥʦʚ ʧʦ çɸʪʣʘʩ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷè (ɹʠʨʰʪʝʡʥ, ɺʠʥʦʛʨʘʜʦʚʘ, 1968). 

ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2015 ʛʦʜʘ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʖʞʥʦʛʦ ʂʘʩʧʠʷ (ʨʘʟʨʝʟ ʦ. ʂʫʨʠʥʩʢʠʡ 

ʂʘʤʝʥʴ ï ʦ. ʆʛʫʨʯʠʥʩʢʠʡ) ʚ ʩʦʩʪʘʚʝ ʟʦʦʙʝʥʪʦʩʘ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 4 ʢʣʘʩʩʘ ʜʦʥʥʳʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ: Polychaeta, Oligochaeta, Crustacea ʠ Bivalvia. ɺʩʝʛʦ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 17 ʚʠʜʦʚ ʠ ʬʦʨʤ ʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʫʨʦʚʥʷ ʧʨʦʰʣʳʭ 

ʣʝʪ: 27 ʚʠʜʦʚ ʚ 2014 ʛʦʜʫ; 28 ʚʠʜʦʚ ʚ 2013 ʛʦʜʫ. ɿʦʦʙʝʥʪʦʩ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚʩʝʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʧʨʠ ʧʨʝʚʘʣʠʨʦʚʘʥʠʠ ʦʨʛʘʥʠʟʤʦʚ ʤʦʨʩʢʦʛʦ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʦʛʦ 

ʢʦʤʧʣʝʢʩʦʚ (ʧʦ 35%). ʊʨʘʜʠʮʠʦʥʥʦ ʚʝʜʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʯʠʩʣʫ ʚʩʪʨʝʯʘʝʤʳʭ ʚʠʜʦʚ ʟʘʥʠʤʘʣʠ 

ʚʳʩʰʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ (65%). ɺ ʵʪʦʡ ʛʨʫʧʧʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʳʭ ʧʨʦʰʣʳʭ 2013 ʠ 2014 ʛʦʜʦʚ, 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʜʦ 11 ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʧʨʦʪʠʚ 20 ʠ 18 ʚ 2014 ʠ 

2013 ʛʦʜʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʘʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘʙʣʶʜʘʣʘʩʴ ʟʘʤʝʥʘ ʦʜʥʠʭ ʪʘʢʩʦʥʦʚ 

ʤʦʨʩʢʦʛʦ ʛʝʥʝʟʠʟʘ (Carinocuma birsteini, Niphargoides grimmi, Derzhavinella macrochelata, 

Corophium spinulosum, Pontogammarus paradoxus, Niphargogammarus derzhavini ʚ 2013-2014 

ʛʦʜʘʭ) ʥʘ ʜʨʫʛʠʝ (Schizorhynchus eudorelloides, Pontoporeia affinis microphthalma ʚ 2015 ʛʦʜʫ). 

ʃʝʪʦʤ 2015 ʛʦʜʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʥʘʩʝʢʦʤʳʝ ʩʝʤ. Chironomidae. ɺ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʛʨʫʧʧʝ Vermes ʚ 2015 ʛʦʜʫ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʥʝʤʘʪʦʜ, ʘ ʢʣʘʩʩ 

Polychaeta ʫʚʝʣʠʯʠʣʩʷ ʥʘ ʦʜʥʫ ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʝʜʠʥʠʮʫ (Hypania invalida). ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʦʩʪʘʣʩʷ ʥʝʠʟʤʝʥʥʳʤ (ʦʪʥʦʩʠʪʝʣʴʥʦ 2013-

2014 ʛʦʜʦʚ) ʠ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʠʜʦʤ ʤʦʨʩʢʦʛʦ ʛʝʥʝʟʠʩʘ Mytilaster lineatus. ʀʟ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʧʦʚʩʝʤʝʩʪʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʦʣʠʛʦʭʝʪʳ ʠ 

ʢʫʤʦʚʳʝ ʨʘʢʠ Schizorhynchus eudorelloides (100%). ʂʨʦʤʝ ʵʪʦʛʦ, ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ (67%) ʥʘʙʣʶʜʘʣʩʷ ʫ ʧʦʣʠʭʝʪ (Nereis diversicolor, Hypaniola kowalewskii, 

Manayunkia caspica), ʢʫʤʦʚʳʭ ʨʘʢʦʚ (Stenocuma graciloides) ʠ ʢʦʨʦʬʠʠʜ (Corophium nobile, 

Corophium mucronatum). ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʦʥʥʦʡ ʬʘʫʥʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʘ 

ʩʯʝʪ ʦʨʛʘʥʠʟʤʦʚ çʤʷʛʢʦʛʦè ʙʝʥʪʦʩʘ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʣʦʩʴ 99% ʯʠʩʣʝʥʥʦʩʪʠ, ʯʝʛʦ 

ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ ʙʠʦʤʘʩʩʝ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʣʘ ʣʠʰʴ 17% ʦʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. ɺ 2015 ʛʦʜʫ ʧʨʦʠʟʦʰʣʘ ʧʦʣʥʘʷ ʩʤʝʥʘ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ï ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ (64%) ʠ ʙʠʦʤʘʩʩʝ (64%) ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʢʦʣʴʯʘʪʳʝ ʯʝʨʚʠ, ʪʦʛʜʘ ʢʘʢ ʚ 2013 ʛʦʜʫ 

ʢʘʢ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ, ʪʘʢ ʠ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʣʠʜʠʨʦʚʘʣʠ ʨʘʢʦʦʙʨʘʟʥʳʝ, ʚ 2014 ʛʦʜʫ 

ʨʘʢʦʦʙʨʘʟʥʳʝ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʧʦ ʙʠʦʤʘʩʩʝ. ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʟʦʦʙʝʥʪʦʩʘ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ ʩʦʩʪʘʚʠʣʘ 1.26 ʪʳʩ. ʵʢʟ./ʤ2 ʠ 6.22 ʛ/ʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʥʦʩʠʪʝʣʴʥʦ 

2013 ʠ 2014 ʛʦʜʦʚ ʯʠʩʣʝʥʥʦʩʪʴ ʦʨʛʘʥʠʟʤʦʚ ʩʦʢʨʘʪʠʣʘʩʴ ʚ 3 ʠ 4.8 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʧʨʦʙʘʭ ʙʦʢʦʧʣʘʚʦʚ, ʘ ʚʝʣʠʯʠʥʘ ʙʠʦʤʘʩʩʳ ʦʩʪʘʣʘʩʴ ʥʘ 

ʫʨʦʚʥʝ ʧʨʦʰʣʳʭ ʣʝʪ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝʤ ʤʝʣʢʠʭ ʬʦʨʤ ʤʦʣʣʶʩʢʦʚ (13-15 ʤʤ). ɺ 

ʛʨʫʧʧʝ ʯʝʨʚʝʡ ʥʘʠʙʦʣʴʰʠʤ ʨʘʟʚʠʪʠʝʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʤʘʣʦʱʝʪʠʥʢʦʚʳʝ (0.33 ʪʳʩ. ʵʢʟ./ʤ2 ʠ 

0.13 ʛ/ʤ2), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʤʘʪʦʜ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʙʘʭ 2015 ʛʦʜʘ ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʠ 
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ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʝ (Hypaniola kowalewskii ï 0.4 ʪʳʩ. ʵʢʟ./ʤ2 ʠ 0.18 ʛ/ʤ2). ʀʟ ʨʘʢʦʦʙʨʘʟʥʳʭ 

ʧʨʝʦʙʣʘʜʘʣʠ ʢʫʤʦʚʳʝ ʨʘʢʠ, ʘ ʠʤʝʥʥʦ Schizorhynchys eudorelloides (0.12 ʪʳʩ. ʵʢʟ./ʤ2 ʠ 0.03 ʛ/ʤ2), 

ʘ ʪʘʢʞʝ ʢʦʨʦʬʠʠʜʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʣʠʩʴ ʢʘʢ ʚʟʨʦʩʣʳʝ ʧʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ, ʪʘʢ ʠ 

ʨʘʟʥʦʨʘʟʤʝʨʥʘʷ ʤʦʣʦʜʴ. ʋʩʦʥʦʛʠʡ ʨʘʢ Balanus improvisus ʩʦʢʨʘʪʠʣ ʫʯʘʩʪʦʢ ʦʙʠʪʘʥʠʷ ʩ 67% ʚ 

2014 ʛʦʜʫ ʜʦ 33% ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ 2015 ʛʦʜʫ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʖʞʥʦʛʦ ʂʘʩʧʠʷ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (ʦ. ʂʫʨʠʥʩʢʠʡ ʂʘʤʝʥʴ ï ʦ. ʆʛʫʨʯʠʥʩʢʠʡ) 

ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2013-2015 ʛʦʜʦʚ 

 

 

ʈʝʟʶʤʝ. ʀʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʖʞʥʦʛʦ 

ʂʘʩʧʠʷ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʦ. ʂʫʨʠʥʩʢʠʡ ʂʘʤʝʥʴ ï ʦ. ʆʛʫʨʯʠʥʩʢʠʡ. ɼʘʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʙʠʦʪʦʧʘ. 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʧʦ ʛʣʫʙʠʥʘʤ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ (2013-2015 ʛʦʜʘ) 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʦʩʥʦʚʥʳʤ ʙʠʦʪʦʧʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ, ʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʝʥʥʳ ʜʦʥʥʦʡ ʬʘʫʥʝ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʖʞʥʦʛʦ ʂʘʩʧʠʷ (ʨʘʟʨʝʟ ʦ. ʂʫʨʠʥʩʢʠʡ ʂʘʤʝʥʴ ï ʦ. ʆʛʫʨʯʠʥʩʢʠʡ) (ɹʠʨʰʪʝʡʥ, 

ɺʠʥʦʛʨʘʜʦʚʘ, 1968). ʉʙʦʨ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ 

ʤʝʪʦʜʠʢʘʤ (ʄʝʪʦʜʠʢʘé, 1975). 

ɺ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ ʦʪ 20 ʜʦ 50 ʤ ʧʨʝʦʙʣʘʜʘʶʪ ʧʝʩʯʘʥʳʝ ʛʨʫʥʪʳ ʩ ʧʨʠʤʝʩʴʶ ʙʠʪʦʡ 

ʨʘʢʫʰʠ. ɼʘʥʥʳʝ ʙʠʦʪʦʧʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʷʚʣʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʢʦʣʴʯʘʪʳʭ ʯʝʨʚʝʡ, ʚʳʩʰʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʯʪʦ ʠ ʥʘʰʣʦ ʩʚʦʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟ ʛʨʫʧʧʳ ʯʝʨʚʝʡ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʟʜʝʩʴ 

ʷʚʣʷʣʠʩʴ ʧʦʣʠʭʝʪʳ, ʘ ʠʤʝʥʥʦ Hypaniola kowalewskii (0.99 ʪʳʩ. ʵʢʟ./ʤĮ ʠ 0.46 ʛ/ ʤĮ), ʠʟ 

ʨʘʢʦʦʙʨʘʟʥʳʭ ï ʢʫʤʦʚʳʡ ʨʘʯʦʢ Schizorhynchus bilamellatus (0.28 ʪʳʩ. ʵʢʟ./ ʤĮ ʠ 0.18 ʛ/ ʤĮ). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʩʦʥʦʛʦʛʦ ʨʘʯʢʘ Balanus improvisus ʠ ʜʚʫʩʪʚʦʨʯʘʪʦʛʦ ʤʦʣʣʶʩʢʘ Mytilaster 

lineatus ʚ 2015 ʛʦʜʫ, ʪʘʢʞʝ ʧʨʠʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʥʘ ʠʥʪʝʨʚʘʣ 20-50 ʤ. ʆʪʥʦʩʠʪʝʣʴʥʦ 2013 ʛʦʜʘ 

ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ ʚʳʨʦʩʣʘ ʚ 1.6 ʨʘʟʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʭ ʯʝʨʚʝʡ. 
ɺ ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ 50-100 ʤ ʦʩʥʦʚʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜʦʙʥʦ ʧʨʦʰʣʳʤ 

ʛʦʜʘʤ ʬʦʨʤʠʨʦʚʘʣʠ ʚʳʩʰʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2013 ʛʦʜʫ ʤʘʩʩʦʚʦ ʟʜʝʩʴ 

ʨʘʟʚʠʚʘʣʠʩʴ ʢʫʤʦʚʳʝ ʨʘʢʠ (Stenocuma diastyloides, Schizorhynchus bilamellatus), ʚ 2014 ʛʦʜʫ 

ʢʦʨʦʬʠʠʜʳ (Corophium ʩhelicorne, C. mucronatum) ʠ ʫʩʦʥʦʛʠʝ ʨʘʢʠ, ʚ 2015 ʛʦʜʫ ʫʩʦʥʦʛʠʝ ʨʘʢʠ 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʩʨʝʜʠ ʢʦʨʦʬʠʠʜ ʠ ʢʫʤʦʚʳʭ ʨʘʢʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʟʚʠʚʘʣʠʩʴ C. ʩhelicorne 

ʠ Sch. ʝudorelloides ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʳʜʫʱʠʭ 2013-2014 ʛʦʜʦʚ ʯʠʩʣʝʥʥʦʩʪʴ 

ʠ ʙʠʦʤʘʩʩʘ ʟʦʦʙʝʥʪʦʩʘ ʚ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ ʩʦʢʨʘʪʠʣʘʩʴ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ, ʯʪʦ ʙʳʣʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝʤ ʜʦʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʛʨʫʧʧ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʢʫʤʦʚʳʭ ʨʘʢʦʚ ʠ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʫʩʦʥʦʛʦʛʦ ʨʘʯʢʘ Balanus improvisus. 
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ʅʘ ʛʣʫʙʠʥʝ 100-150 ʤ ʢʘʢ ʚ 2013-2014 ʛʦʜʘʭ, ʪʘʢ ʠ ʚ 2015 ʛʦʜʫ ʧʨʝʦʙʣʘʜʘʣʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʨʛʘʥʠʟʤʳ çʤʷʛʢʦʛʦè ʙʝʥʪʦʩʘ, ʵʪʦ ʚʳʟʚʘʥʦ ʧʨʠʩʫʪʩʪʚʠʝʤ ʟʜʝʩʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʠʦʪʦʧʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʛʣʠʥʠʩʪʳʝ ʠʣʳ ʙʝʣʦʛʦ ʮʚʝʪʘ ʩ ʧʨʠʤʝʩʴʶ ʤʝʣʢʦʡ 

ʙʠʪʦʡ ʨʘʢʫʰʠ) ʥʝʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʨʘʟʚʠʪʠʷ çʞʝʩʪʢʦʛʦè ʙʝʥʪʦʩʘ. ɺ ʤʘʩʩʦʚʦʤ ʢʦʣʠʯʝʩʪʚʝ ʟʜʝʩʴ 

ʨʘʟʚʠʚʘʣʠʩʴ ʯʝʨʚʠ ʢʣʘʩʩʘ ʆligochaeta. ʀʟ ʛʨʫʧʧʳ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʢʘʢ ʠ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʜʚʘ 

ʛʦʜʘ, ʜʦʤʠʥʠʨʦʚʘʣʠ ʢʫʤʦʚʳʝ ï Stenocuma diastyloides, ʘ ʪʘʢʞʝ ʛʘʤʤʘʨʠʜʳ ï Pontoporea affinis 

microphthalma. 
ɺ ʮʝʣʦʤ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ (2013-2015 ʛʦʜʘ) ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʷʚʣʷʣʩʷ 

ʠʥʪʝʨʚʘʣ ʛʣʫʙʠʥ 20-50 ʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʠʨʰʪʝʡʥ ʗ.ɸ., ɺʠʥʦʛʨʘʜʦʚʘ ʃ.ɻ. (ʨʝʜ.), 1968. ɸʪʣʘʩ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. 
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ʏʫʞʝʨʦʜʥʳʝ ʚʠʜʳ ʘʤʬʠʧʦʜ (Crustacea, Amphipoda) 

ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʠ ʉʘʨʘʪʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ 

 

ʈʝʟʶʤʝ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʘʤʬʠʧʦʜ, ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʤʘʢʨʦ- ʠ ʥʝʢʪʦʟʦʦʙʝʥʪʦʩʘ ʉʘʨʘʪʦʚʩʢʦʛʦ ʠ 

ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠʥʚʘʟʠʦʥʥʦʩʪʠ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʦʙʣʘʜʘʶʪ ʘʤʬʠʧʦʜʳ Pontogammarus robustoides (G.O. Sars, 1894) ʠ 

Dikerogammarus haemobaphes (Eichwald, 1841). ɺʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʘʤʬʠʧʦʜ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʉʨʝʜʥʝʡ 

ʠ ʅʠʞʥʝʡ ɺʦʣʛʠ: ʚʳʩʦʢʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʠ ʨʘʥʥʝʝ ʩʦʟʨʝʚʘʥʠʝ ʩʘʤʦʢ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ 

ʨʘʟʤʥʦʞʝʥʠʷ; ʙʦʣʴʰʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʩʥʦʚʦʜʥʳʤʠ ʚʠʜʘʤʠ ʯʠʩʣʦ ʛʝʥʝʨʘʮʠʡ, 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʘʤʦʢ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

 

C ʩʝʨʝʜʠʥʳ XX ʚʝʢʘ ʦʪʤʝʯʝʥʦ ʤʘʩʩʦʚʦʝ ʚʩʝʣʝʥʠʝ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʘʤʬʠʧʦʜ (ʚ 

ʦʩʥʦʚʥʦʤ ʇʦʥʪʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ) ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʚʦʜʳ ɽʚʨʦʧʳ, ʛʜʝ ʦʥʠ ʫʩʧʝʰʥʦ 

ʥʘʪʫʨʘʣʠʟʦʚʘʣʠʩʴ ʠ ʩʬʦʨʤʠʨʦʚʘʣʠ ʫʩʪʦʡʯʠʚʳʝ ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʠʝʩʷ ʧʦʧʫʣʷʮʠʠ (Bij  de 

Vaate et al., 2002; Konopacka, Jazdzewski, 2002). ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚʩʝʣʝʥʮʳ ʫʩʧʝʰʥʦ 

ʢʦʥʢʫʨʠʨʦʚʘʣʠ ʩ ʘʙʦʨʠʛʝʥʥʳʤʠ ʚʠʜʘʤʠ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʪʘʥʦʚʠʣʠʩʴ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʠʣʠ 

ʜʘʞʝ ʚʳʪʝʩʥʷʣʠ ʥʘʪʠʚʥʳʝ ʚʠʜʳ ʘʤʬʠʧʦʜ (Pinkster et al., 1977; Dick, Platvoet, 2000). 

ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 2009-2013 ʛʦʜʦʚ ʚ ʉʘʨʘʪʦʚʩʢʦʤ ʠ ʂʫʡʙʳʰʝʚʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʚʳʷʚʣʝʥʦ 13 ʚʠʜʦʚ ʘʤʬʠʧʦʜ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10% ʚʩʝʛʦ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʘʢʨʦ- ʠ ʥʝʢʪʦʟʦʦʙʝʥʪʦʩʘ. ɺʩʝ ʤʘʩʩʦʚʳʝ ʯʫʞʝʨʦʜʥʳʝ ʚʠʜʳ 

ʘʤʬʠʧʦʜ, ʦʪʤʝʯʝʥʥʳʝ ʚ ʂʫʡʙʳʰʝʚʩʢʦʤ ʠ ʉʘʨʘʪʦʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʇʦʥʪʦ-ʂʘʩʧʠʡʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʇʦʥʪʦ-ɸʟʦʚʩʢʦʡ ʬʘʫʥʳ ï ʙʦʢʦʧʣʘʚ 

Shablogammarus chablensis (CŁrŁusu, 1943), ʚʧʝʨʚʳʝ ʦʪʤʝʯʝʥʥʳʡ ʥʘʤʠ ʚ 2009 ʛʦʜʫ (ɿʠʥʯʝʥʢʦ, 

ʂʫʨʠʥʘ, 2011), ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʘʩʧʠʡʩʢʠʤʠ ʚʠʜʘʤʠ ʠ ʤʝʥʝʝ ʫʩʧʝʰʥʫʶ ʩʪʨʘʪʝʛʠʶ ʨʘʟʤʥʦʞʝʥʠʷ. 
ʆʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʘʤʬʠʧʦʜʳ ʟʘʩʝʣʷʶʪ ʧʨʠʙʨʝʞʥʳʝ ʫʯʘʩʪʢʠ ʉʘʨʘʪʦʚʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʛʜʝ ʠʭ ʙʠʦʤʘʩʩʘ ʜʦʩʪʠʛʘʝʪ 40% ʦʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʙʝʥʪʦʩʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʧʦʣʫʯʠʣʠ ʙʦʢʦʧʣʘʚʳ Pontogammarus robustoides (G.O. Sars, 1894) 

ʠ Dikerogammarus haemobaphes (Eichwald, 1841), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʤʬʠʧʦʜʳ D. villosus 
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(Sowinsky, 1894), Stenogammarus similis (G.O. Sars, 1894) ʠ Chaetogmmarus ischnus (Stebbing, 

1898) ʦʪʤʝʯʝʥʳ ʝʜʠʥʠʯʥʦ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʠʜʳ ʘʤʬʠʧʦʜ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʦʡ ʩʪʝʧʝʥʴʶ ʵʚʨʠʛʘʣʠʥʥʦʩʪʠ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʝʨʝʥʦʩʠʪʴ ʩʠʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʯʘʩʪʳʤʠ 

ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʤʠʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʩʦʣʝʥʦʩʪʠ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ 

ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ ʚʩʣʝʜʩʪʚʠʝ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ (Musk·, 1992). ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʘʤʬʠʧʦʜ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʉʨʝʜʥʝʡ ʠ ʅʠʞʥʝʡ ɺʦʣʛʠ ʦʙʫʩʣʦʚʣʝʥʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʯʝʣʦʚʝʢʘ ʥʘ ʚʦʜʦʝʤʳ (ʵʚʪʨʦʬʠʢʘʮʠʷ, ʟʘʛʨʷʟʥʝʥʠʝ), ʢʦʪʦʨʦʝ 

ʧʨʠʚʝʣʦ ʢ ʩʦʢʨʘʱʝʥʠʶ ʨʘʟʥʦʦʙʨʘʟʠʷ ʘʙʦʨʠʛʝʥʥʦʡ ʬʘʫʥʳ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ (Bij  de Vaate et al., 2002). ɺʳʩʦʢʘʷ ʠʥʚʘʟʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʘʤʬʠʧʦʜ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʘʢʞʝ ʠʭ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʠʪʘʥʠʷ (ɼʝʜʶ, 1980) ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʢʦʣʦʥʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʫʙʩʪʨʘʪʦʚ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʦʪʤʝʯʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʘʤʬʠʧʦʜ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʥʦʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʟʘ ʩʯʝʪ ʫʩʧʝʰʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʤʥʦʞʝʥʠʷ (ɼʝʜʶ, 1980; ɸʣʠʤʦʚ, ɹʦʛʫʮʢʘʷ, 2004; 

Grabowskyi et al., 2007). ɼʣʷ ʦʮʝʥʢʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʘʤʬʠʧʦʜ ʚʳʙʨʘʥʦ 8 

ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ: ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʪʝʣʘ ʷʡʮʝʥʦʩʥʦʡ ʩʘʤʢʠ; 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʚ ʤʘʨʩʫʧʠʘʣʴʥʦʡ ʩʫʤʢʝ ʩʘʤʢʠ; ʠʥʜʝʢʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʧʣʦʜʦʚʠʪʦʩʪʠ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʷʠʮ ʢ ʩʨʝʜʥʝʡ ʜʣʠʥʝ ʪʝʣʘ 

ʩʘʤʢʠ); ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʨʘʟʤʥʦʞʝʥʠʷ (ʚ ʤʝʩʷʮʘʭ); ʠʥʜʝʢʩ ʟʨʝʣʦʩʪʠ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʢ ʩʨʝʜʥʝʡ ʜʣʠʥʝ ʪʝʣʘ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ); ʩʦʦʪʥʦʰʝʥʠʝ ʩʘʤʮʦʚ ʠ 

ʩʘʤʦʢ; ʯʠʩʣʦ ʛʝʥʝʨʘʮʠʡ ʚ ʛʦʜ. 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʨʫʧʥʳʝ ʯʫʞʝʨʦʜʥʳʝ ʚʠʜʳ ʘʤʬʠʧʦʜ P. 

robustoides, D. haemobaphes ʠ D. caspius (Pallas, 1771) ʠʤʝʶʪ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʚ ʂʫʡʙʳʰʝʚʩʢʦʤ ʠ ʦʩʦʙʝʥʥʦ ʚ ʉʘʨʘʪʦʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʢʦʪʦʨʳʡ ʚʳʨʘʞʘʝʪʩʷ 

ʚ ʚʳʩʦʢʦʡ ʧʣʦʜʦʚʠʪʦʩʪʠ, ʨʘʥʥʝʤ ʩʦʟʨʝʚʘʥʠʠ ʩʘʤʦʢ, ʢʦʨʦʪʢʦʤ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʥʦʡ 

ʛʝʥʝʨʘʮʠʠ. ɹʳʩʪʨʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʘʤʬʠʧʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʧʝʨʠʦʜ 

ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʧʦʧʫʣʷʮʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʩʘʤʢʠ (ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʜʦʣʷ ʩʘʤʦʢ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 55 

ʜʦ 78%). 
ʅʘʠʤʝʥʝʝ ʧʣʦʜʦʚʠʪʳʤʠ ʦʢʘʟʘʣʠʩʴ ʤʝʣʢʠʝ ʚʠʜʳ ʘʤʬʠʧʦʜ Chaetogammarus 

warpachowskyi G.O. Sars, 1894 ʠ S. chablensis, ʩʘʤʢʠ ʢʦʪʦʨʳʭ ʥʝ ʤʦʛʫʪ ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʠʟ-ʟʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʚʳʚʦʜʢʦʚʳʭ ʩʫʤʦʢ. ʆʜʥʘʢʦ, ʟʘ ʩʯʝʪ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʨʘʟʤʥʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʠ ʨʘʥʥʝʛʦ ʩʦʟʨʝʚʘʥʠʷ ʩʘʤʦʢ 

ʯʠʩʣʝʥʥʦʩʪʴ C. warpachowskyi ʚ ʚʦʣʞʩʢʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʘʤʬʠʧʦʜ, ʚʩʝʣʠʚʰʠʭʩʷ ʚ 

ʂʫʡʙʳʰʝʚʩʢʦʝ ʠ ʉʘʨʘʪʦʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (D. haemobaphes, D. caspius, P. robustoides ʠ ʜʨ.), 

ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ (ʵʚʨʠʙʠʦʥʪʥʦʩʪʴ, ʵʚʨʠʬʘʛʠʷ, ʚʳʩʦʢʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ, ʙʳʩʪʨʳʡ ʨʦʩʪ ʠ 

ʨʘʥʥʝʝ ʩʦʟʨʝʚʘʥʠʝ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʘʤʦʢ ʚ ʧʝʨʠʦʜ ʨʘʟʤʥʦʞʝʥʠʷ) ʙʣʠʟʢʠ ʢ r-ʩʪʨʘʪʝʛʘʤ, ʪ.ʝ. 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʩʪʘʥʦʚʷʩʴ 

ʤʘʩʩʦʚʳʤʠ ʚ ʚʦʜʦʝʤʘʭ-ʨʝʮʠʧʠʝʥʪʘʭ. 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚ ʈʌʌʀ ˉ 16-34-00108 ʠ ˉ 15-

04-03341. 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʣʦʥʠʘʣʴʥʦʛʦ ʧʦʩʝʣʝʥʠʷ ʜʚʫʭ ʚʠʜʦʚ ʮʘʧʝʣʴ 

(Ardea cinerea L. ʠ Ardea alba L.) ʠ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʠʭ ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʠʙʨʝʞʴʝ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 
 

ʈʝʟʶʤʝ. ɺ ʢʦʥʮʝ ʠʶʣʷ 2015 ʛʦʜʘ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʦʥʠʠ ʩʝʨʦʡ ʮʘʧʣʠ Ardea cinerea ʥʘ 

ʦ-ʚʝ ʈʘʜʦʚʩʢʠʡ ʥʘ ʈʳʙʠʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʝʝ ʩʦʩʪʘʚʝ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʞʠʣʳʝ ʛʥʝʟʜʘ ʙʦʣʴʰʦʡ ʙʝʣʦʡ ʮʘʧʣʠ Ardea alba ʩ ʩʠʜʷʱʠʤʠ ʚ ʥʠʭ ʚʟʨʦʩʣʳʤʠ 

ʧʪʠʮʘʤʠ ʠ ʧʦʜʨʦʩʰʠʤʠ ʧʪʝʥʮʘʤʠ. ɼʘʥʥʦʝ ʛʥʝʟʜʦʚʘʥʠʝ ʙʦʣʴʰʦʡ ʙʝʣʦʡ ʮʘʧʣʠ ʛʦʚʦʨʠʪ ʦ 

ʨʘʩʰʠʨʝʥʠʠ ʛʥʝʟʜʦʚʦʛʦ ʘʨʝʘʣʘ ʢ ʩʝʚʝʨʫ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ɺ ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ 2016 

ʙʣr ʟʘʬʠʢʩʠʨʦʚʘʥ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʙʦʣʴʰʦʡ ʙʝʣʦʡ ʮʘʧʣʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʣʦʥʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʣʦʥʠʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʝʝ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʠʭʪʠʦʬʘʫʥʫ ʧʨʠʣʝʛʘʶʱʝʡ ʘʢʚʘʪʦʨʠʠ. ɼʘʥʥʳʡ 

ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʡ ʵʬʬʝʢʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʣʦʥʠʠ ʮʘʧʝʣʴ ʥʘ ʤʦʣʦʜʴ ʨʳʙ ʠʤʝʝʪ ʚʨʝʤʝʥʥʦʡ 

ʭʘʨʘʢʪʝʨ ʠ ʦʛʨʘʥʠʯʝʥ ʧʝʨʠʦʜʦʤ ʛʥʝʟʜʦʚʘʥʠʷ. 
 

ʅʘ ʦ-ʚʝ ʈʘʜʦʚʩʢʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ɺʦʣʞʩʢʦʤ ʧʣʝʩʝ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

(58Ü03' ʩ.ʰ., 38Ü17' ʚ.ʜ.), ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʢʦʣʦʥʠʷ ʩʝʨʦʡ ʮʘʧʣʠ Ardea cinerea 

(Linnaeus, 1758). ɺ 2010 ʛʦʜʫ ʚ ʥʝʡ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 82 ʞʠʣʳʭ ʛʥʝʟʜʘ, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʣʠʩʴ ʚ 

ʢʨʦʥʘʭ ʙʝʨʸʟ, ʦʩʠʥ ʠ ʩʦʩʝʥ (ʜʦ 5 ʛʥʸʟʜ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ). ɺ ʢʦʥʮʝ ʠʶʣʷ 2015 ʛʦʜʘ ʚ ʢʦʣʦʥʠʠ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 11 ʞʠʣʳʭ ʛʥʝʟʜ ʙʦʣʴʰʦʡ ʙʝʣʦʡ ʮʘʧʣʠ Ardea alba (Linnaeus, 1758) ʩ 

ʩʠʜʷʱʠʤʠ ʚ ʥʠʭ ʚʟʨʦʩʣʳʤʠ ʧʪʠʮʘʤʠ ʠ ʧʦʜʨʦʩʰʠʤʠ ʧʪʝʥʮʘʤʠ. ɻʥʝʟʜʘ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦ ʢʨʘʷʤ 

ʢʦʣʦʥʠʠ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ. ɺʩʝʛʦ ʚ ʢʦʣʦʥʠʠ ʥʘʭʦʜʠʣʦʩʴ 45 ʙʦʣʴʰʠʭ ʙʝʣʳʭ ʮʘʧʝʣʴ. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʣʦʥʠʠ ʚ 2016 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʞʠʣʳʭ ʛʥʸʟʜ ʙʦʣʴʰʦʡ ʙʝʣʦʡ ʮʘʧʣʠ ʚʳʨʦʩʣʦ ʜʦ 

13. ɻʥʸʟʜʘ ʙʦʣʝʝ ʥʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦ ʢʨʘʷʤ ʢʦʣʦʥʠʠ ʩʝʨʦʡ ʮʘʧʣʠ, ʘ, ʥʘʧʨʦʪʠʚ, ʧʝʨʝʤʝʩʪʠʣʠʩʴ 

ʚ ʮʝʥʪʨ ʧʦʩʝʣʝʥʠʷ. ɺ ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ 2016 ʛʦʜʘ ʙʳʣʦ ʥʘʩʯʠʪʘʥʦ 48 ʧʪʠʮ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʨʦʩʪʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʢʦʣʦʥʠʠ. 
ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʘʭ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʛʥʝʟʜʦʚʦʛʦ ʘʨʝʘʣʘ ʙʦʣʴʰʦʡ ʙʝʣʦʡ 

ʮʘʧʣʠ ʢ ʩʝʚʝʨʫ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ (ʇʝʪʨʦʚʘ, ʇʘʚʣʦʚ, 2016). ɹʦʣʝʝ ʪʦʛʦ, ʧʦ ʠʤʝʶʱʠʤʩʷ 

ʫ ʥʘʩ ʜʘʥʥʳʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʢʦʣʦʥʠʷ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʩʝʚʝʨʥʳʤ ʧʦʩʝʣʝʥʠʝʤ 
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ʙʦʣʴʰʦʡ ʙʝʣʦʡ ʮʘʧʣʠ ʚ ɽʚʨʦʧʝ (Lawicki, 2014). ʂʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʩʣʫʯʘʷʭ, ʙʦʣʴʰʘʷ ʙʝʣʘʷ ʮʘʧʣʷ ʧʦʩʝʣʠʣʘʩʴ ʚ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʢʦʣʦʥʠʠ ʩʝʨʦʡ ʮʘʧʣʠ, 

ʥʝ ʦʙʨʘʟʫʷ ʥʦʚʦʛʦ ʤʦʥʦʚʠʜʦʚʦʛʦ ʧʦʩʝʣʝʥʠʷ (ʇʝʪʨʦʚʘ, ʇʘʚʣʦʚ, 2016). 
ʇʨʦʜʫʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʣʦʥʠʠ ʮʘʧʝʣʴ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʠʭʪʠʦʬʘʫʥʫ 

ʧʨʠʣʝʛʘʶʱʝʡ ʘʢʚʘʪʦʨʠʠ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʅʘ ʤʝʣʢʦʚʦʜʴʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʨʘʡʦʥʝ 

ʢʦʣʦʥʠʠ ʮʘʧʝʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʥʦʚʦʛʦ ʫʯʘʩʪʢʘ ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʦʜʠ ʨʳʙ ʙʳʣʘ ʚʳʰʝ (6.0 

ʵʢʟ./ʤ2 ʚ ʮʘʧʝʣʴʥʦʡ ʢʦʣʦʥʠʠ ʠ 3.6 ʵʢʟ./ʤ2 ʚ ʬʦʥʦʚʦʤ ʫʯʘʩʪʢʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʄʦʣʦʜʴ ʥʘʠʙʦʣʝʝ 

ʤʘʩʩʦʚʦʛʦ ʚʠʜʘ ʨʳʙ ï ʧʣʦʪʚʳ ï ʦʪʣʠʯʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʣʠʥʝʡʥʦ-

ʤʘʩʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʠʤ ʪʝʤʧʦʤ ʚʝʩʦʚʦʛʦ ʧʨʠʨʦʩʪʘ. ɺʳʷʚʣʝʥʳ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʫ ʨʘʟʥʳʭ ʙʠʦʪʦʧʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ ʤʦʣʦʜʠ ʨʳʙ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ: ʧʦ ʘʥʪʝʜʦʨʩʘʣʴʥʦʤʫ ʨʘʩʩʪʦʷʥʠʶ, ʚʳʩʦʪʝ ʩʧʠʥʥʦʛʦ ʧʣʘʚʥʠʢʘ, ʨʘʩʩʪʦʷʥʠʶ 

ʤʝʞʜʫ ʛʨʫʜʥʳʤ ʠ ʙʨʶʰʥʳʤ ʧʣʘʚʥʠʢʘʤʠ, ʜʠʘʤʝʪʨʫ ʛʣʘʟʘ ʠ ʚʳʩʦʪʳ ʛʦʣʦʚʳ ʫ ʟʘʪʳʣʢʘ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʡ ʵʬʬʝʢʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʣʦʥʠʠ ʮʘʧʝʣʴ ʥʘ ʤʦʣʦʜʴ ʨʳʙ ʠʤʝʝʪ 

ʚʨʝʤʝʥʥʦʡ ʭʘʨʘʢʪʝʨ ʠ ʦʛʨʘʥʠʯʝʥ ʧʝʨʠʦʜʦʤ ʠʭ ʛʥʝʟʜʦʚʘʥʠʷ (ʉʪʦʣʙʫʥʦʚ ʠ ʜʨ., ʚ ʧʝʯʘʪʠ). 
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ʕʧʠʬʠʪʦʥ ʤʘʢʨʦʬʠʪʦʚ ʣʠʪʦʨʘʣʠ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ 

 

ʈʝʟʶʤʝ. ʀʟʫʯʝʥʘ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʵʧʠʬʠʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʤʘʢʨʦʬʠʪʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ. ʇʦʢʘʟʘʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚʘ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʢʨʫʛ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʷ. 

ʆʪʤʝʯʝʥʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʨʠʬʠʪʦʥʘ ʥʘ ʫʯʘʩʪʢʘʭ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ. 
 

ʉʦʦʙʱʝʩʪʚʘ ʧʝʨʠʬʠʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ 

ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʠʭ ʚʳʩʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʯʠʩʣʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

(ʇʨʦʪʘʩʦʚ, 1994). ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʟʘʩʝʣʝʥʠʷ ʧʝʨʠʬʠʪʦʥʦʤ ʚʳʩʰʝʡ ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʫʩʠʣʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ 

ʚ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʟʘʨʘʩʪʘʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʢʨʦʬʠʪʳ, 

ʥʘʭʦʜʷʩʴ ʥʘ ʣʶʙʦʡ ʩʪʘʜʠʠ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʩʦʟʜʘʶʪ ʚʦʢʨʫʛ ʩʝʙʷ ʩʧʝʮʠʬʠʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʦʙʠʪʘʥʠʷ ʜʨʫʛʠʭ ʛʠʜʨʦʙʠʦʥʪʦʚ (ɹʳʢʦʚʘ ʠ ʜʨ., 2010). ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʘʣʣʝʣʦʧʘʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʤʘʢʨʦʬʠʪʦʚ. ʅʘʧʨʠʤʝʨ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʬʠʨʥʦʝ 

ʤʘʩʣʦ ʨʜʝʩʪʘ ʧʨʦʥʟʝʥʦʣʠʩʪʥʦʛʦ, ʨʜʝʩʪʘ ʤʘʣʦʛʦ ʠ ʨʦʛʦʣʠʩʪʥʠʢʘ ʪʝʤʥʦʟʝʣʝʥʦʛʦ ʦʙʣʘʜʘʝʪ 

ʚʳʨʘʞʝʥʥʳʤ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʫʛʥʝʪʘʷ ʨʦʩʪ ʙʘʢʪʝʨʠʡ (ʄʠʪʨʫʢʦʚʘ, 2015). ʆʩʦʙʦʛʦ 

ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʨʘʟʥʦʨʦʜʥʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ ʩʫʙʩʪʨʘʪʘ, ʪʘʢʦʛʦ ʢʘʢ ʤʘʢʨʦʬʠʪʳ, ʜʣʷ 

ʟʘʩʝʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘʤʠ ʧʝʨʠʬʠʪʦʥʘ (ʄʫʭʠʥ, 2013). 
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʩʝʣʝʥʠʷ ʵʧʠʬʠʪʦʥʦʤ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ 

ʤʘʢʨʦʬʠʪʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ 2 ʤʦʜʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʘ ï ʨʦʛʦʣʠʩʪʥʠʢ ʠ ʨʜʝʩʪ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ 

ʩʝʚʝʨʥʦʤ ʰʭʝʨʥʦʤ ʨʘʡʦʥʝ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ. ʉʙʦʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ 

ʚ ʘʚʛʫʩʪʝ 2016 ʛʦʜʘ. ʇʝʨʠʬʠʪʦʥʥʳʝ ʦʨʛʘʥʠʟʤʳ ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʙʝʛʘʭ 

ʨʦʛʦʣʠʩʪʥʠʢʘ ʠ ʣʠʩʪʘʭ ʨʜʝʩʪʘ ʧʨʠʞʠʟʥʝʥʥʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʠʢʨʦʩʢʦʧʘ 10Ĭ15. 

ɺ ʮʝʣʦʤ, ʩʦʦʙʱʝʩʪʚʦ ʤʠʢʨʦʧʝʨʠʬʠʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʠ ʩʚʦʙʦʜʥʦ ʞʠʚʫʱʠʤʠ ʠʥʬʫʟʦʨʠʷʤʠ, ʜʠʘʪʦʤʦʚʳʤʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʦʜʠʥʦʯʥʳʤʠ 

ʠ ʢʦʣʦʥʠʘʣʴʥʳʤʠ) ʚʦʜʦʨʦʩʣʷʤʠ, ʢʦʣʦʚʨʘʪʢʘʤʠ, ʙʝʩʮʚʝʪʥʳʤʠ ʠ ʦʢʨʘʰʝʥʥʳʤʠ 

ʞʛʫʪʠʢʦʥʦʩʮʘʤʠ, ʘ ʪʘʢʞʝ ʧʣʘʥʢʪʦʥʥʳʤʠ ʘʚʪʦʪʨʦʬʘʤʠ. ʅʘʠʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʦʪʣʠʯʘʣʠʩʴ ʩʦʦʙʱʝʩʪʚʘ ʧʝʨʠʬʠʪʦʥʘ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʥʘ ʣʠʩʪʴʷʭ ʨʜʝʩʪʘ, ʛʜʝ ʚʝʩʦʤʫʶ ʨʦʣʴ 

ʠʛʨʘʣʠ ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʞʛʫʪʠʢʦʥʦʩʮʳ. ʅʝʩʢʦʣʴʢʦ ʨʝʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʢʦʣʦʥʠʘʣʴʥʳʝ 

ʜʠʘʪʦʤʦʚʳʝ, ʘ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʜʣʷ ʦʜʠʥʦʯʥʳʭ ʜʠʘʪʦʤʦʚʳʭ, ʢʦʣʦʚʨʘʪʦʢ 

ʠ ʨʘʟʣʠʯʥʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʀʥʬʫʟʦʨʠʠ ʥʝ ʦʪʤʝʯʘʣʠʩʴ ʥʘ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʢʘʭ. ʉʦʦʙʱʝʩʪʚʦ 

ʦʙʨʘʩʪʘʪʝʣʝʡ ʨʦʛʦʣʠʩʪʥʠʢʘ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʦʜʥʦʨʦʜʥʝʝ ʠ ʚʢʣʶʯʘʣʦ, ʚ ʦʩʥʦʚʥʦʤ, ʦʜʠʥʦʯʥʳʝ 

ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ. ɺʦ ʬʣʦʨʝ ʜʠʘʪʦʤʦʚʳʭ ʦʪʤʝʯʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Fragelaria, 

Tabellaria, Asterionella,. Diatoma, Aulacoseira. ɿʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʙʳʣʘ ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʩʚʦʙʦʜʥʦ ʞʠʚʫʱʠʭ ʠ ʧʨʠʢʨʝʧʣʸʥʥʳʭ ʠʥʬʫʟʦʨʠʡ, ʘ ʪʘʢʞʝ ʢʦʣʦʥʠʘʣʴʥʳʭ ʜʠʘʪʦʤʦʚʳʭ ʠ 

ʢʦʣʦʚʨʘʪʦʢ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʵʬʠʨʥʳʝ ʤʘʩʣʘ ʨʦʛʦʣʠʩʪʥʠʢʘ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʜʝʩʪʦʤ (ʄʠʪʨʫʢʦʚʘ, 2015), ʯʪʦ ʚʣʠʷʝʪ 

ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʦʦʙʱʝʩʪʚʘ ʧʝʨʠʬʠʪʦʥʘ. 
ɸʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚ ʤʠʢʨʦʵʧʠʬʠʪʦʥʘ. ɹʳʣʦ 

ʚʳʜʝʣʝʥʦ ʧʷʪʴ ʛʨʫʧʧ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʩʚʦʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʧʨʠʢʨʝʧʣʝʥʥʳʝ 

ʠʣʠ ʩʚʦʙʦʜʥʳʝ, ʦʜʠʥʦʯʥʳʝ ʠʣʠ ʢʦʣʦʥʠʘʣʴʥʳʝ ʬʦʨʤʳ), ʘ ʪʘʢʞʝ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʮʝʧʠ ʧʠʪʘʥʠʷ 

(ʧʨʦʜʫʮʝʥʪʳ ʠ ʢʦʥʩʫʤʝʥʪʳ). 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʠʢʨʦʧʝʨʠʬʠʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 

(ʨʦʛʦʣʠʩʪʥʠʢʘ) ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʟʦʥʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʝʨʠʩʪʝʤ. ʊʘʤ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʣʠ ʦʜʠʥʦʯʥʳʝ ʜʠʘʪʦʤʦʚʳʝ, 

ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʣʠʩʴ ʢʦʣʦʥʠʘʣʴʥʳʝ ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ. ʇʨʠ ʵʪʦʤ 

ʧʣʦʪʥʦʩʪʴ ʵʧʠʬʠʪʦʥʘ ʚʳʰʝ ʥʘ ʢʦʥʮʝʚʳʭ ʫʯʘʩʪʢʘʭ ʧʦʙʝʛʦʚ. ɿʘʤʝʪʥʦ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʥʘ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʦʙʝʛʘ ʨʦʛʦʣʠʩʪʥʠʢʘ, ʚ ʛʫʱʝ ʧʦʙʝʛʦʚ. ʍʦʪʷ 

ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʪʘʢʞʝ ʟʘʥʠʤʘʣʠ ʦʜʠʥʦʯʥʳʝ ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ, ʟʘʤʝʪʥʫʶ ʜʦʣʶ 

ʠʛʨʘʣʠ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʝ ʠ ʧʨʠʢʨʝʧʣʸʥʥʳʝ ʠʥʬʫʟʦʨʠʠ. ʀʟʨʝʜʢʘ ʦʪʤʝʯʘʣʠʩʴ ʢʦʣʦʚʨʘʪʢʠ ʠ 

ʧʣʘʥʢʪʦʥʥʳʝ ʘʚʪʦʪʨʦʬʳ. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʠʟʤʦʚ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʬʠʪʦʥʮʠʜʦʚ ʚ ʟʦʥʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʝʨʠʩʪʝʤ ʨʦʛʦʣʠʩʪʥʠʢʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʳʢʦʚʘ ʉ.ʅ., ɹʦʨʠʩʦʚʩʢʘʷ ɽ.ɺ., ɺʠʥʦʛʨʘʜʦʚ ɻ.ɸ., 2010. ɺʣʠʷʥʠʝ ʥʝʢʦʪʦʨʳʭ ʤʘʢʨʦʬʠʪʦʚ 

ʠ ʥʠʪʯʘʪʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʩʫʢʮʝʩʩʠʶ ʤʠʢʨʦʧʝʨʠʬʠʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ // ʇʦʚʦʣʞʩʢʠʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ˉ 3. ʉ. 241ï253. 
ʄʠʪʨʫʢʦʚʘ ɻ.ɻ., 2015. ʂʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʳʭ 

ʤʘʩʝʣ ʨʜʝʩʪʘ ʪʫʧʦʣʠʩʪʥʦʛʦ (Potamogeton obtusifolius Mert. et Koch) ʠ ʨʦʛʦʣʠʩʪʥʠʢʘ ʪʸʤʥʦ-

ʟʝʣʸʥʦʛʦ (Ceratophyllum demersum L.). ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ. ʉʇʙ: ʀʥʩʪʠʪʫʪ ʦʟʝʨʦʚʝʜʝʥʠʷ ʈɸʅ, 2015. 168 ʩ. 
ʄʫʭʠʥ ʀ.ɸ., 2013.ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚ ʧʝʨʠʬʠʪʦʥʥʳʭ ʠʥʬʫʟʦʨʠʡ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʦʜʦʪʦʢʘʭ // ɺʦʜʘ: ʍʠʤʠʷ ʠ ʵʢʦʣʦʛʠʷ. 

ˉ 12. ʉ. 64ï70. 
ʇʨʦʪʘʩʦʚ ɸ A., 1994. ʇʨʝʩʥʦʚʦʜʥʳʡ ʧʝʨʠʬʠʪʦʥ. ʂʠʝʚ: ʅʘʫʢʦʚʘ ɼʫʤʢʘ, 1994. 307 ʩ. 

 

 

 

 

 



98 

ʋɼʂ 574 
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ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʙʘʟʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʠ ɹʊʐ 70 

ʫ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʠ ʣʠʪʦʨʘʣʴʥʳʭ ʚʠʜʦʚ ʙʘʡʢʘʣʴʩʢʠʭ ʵʥʜʝʤʠʯʥʳʭ ʘʤʬʠʧʦʜ 

 

ʈʝʟʶʤʝ. ʇʨʦʚʝʜ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʙʘʟʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ɹʊʐ 70 ʫ ʜʚʫʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʙʘʡʢʘʣʴʩʢʠʭ ʘʤʬʠʧʦʜ ʨʦʜʘ 

Ommatogammarus ʩ ʨʘʟʥʳʭ ʛʣʫʙʠʥ ʦʙʠʪʘʥʠʷ. ʇʦʢʘʟʘʣʠ, ʯʪʦ ʫʨʦʚʥʠ ɹʊʐ 70 ʠʟʤʝʥʷʣʠʩʴ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʠʪʘʥʠʷ ʧʦ ʛʨʘʜʠʝʥʪʫ ʛʣʫʙʠʥ. ɹʘʟʦʚʳʝ ʫʨʦʚʥʠ ʘʜʝʥʠʣʘʪʦʚ ʠ ʠʭ ʵʥʝʨʛʠʠ ʫ O. 

flavus ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʦʙʠʪʘʥʠʷ ʩʥʠʞʘʶʪʩʷ. ɹʘʟʦʚʳʝ ʫʨʦʚʥʠ ʘʜʝʥʠʣʘʪʦʚ ʫ 

ʣʠʪʦʨʘʣʴʥʳʭ ʚʠʜʦʚ ʘʤʬʠʧʦʜ ʚʳʰʝ ʚ ʩʨʝʜʥʝʤ ʚ ʪʨʠ ʨʘʟʘ ʚʳʰʝ ʯʝʤ ʫ ʛʣʫʙʦʢʦʚʦʜʥʳʭ. 

 

ɹʘʡʢʘʣʴʩʢʠʝ ʘʤʬʠʧʦʜʳ (Amphipoda: Crustacea) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʫʶ 

çʤʦʜʝʣʴʥʫʶ ʩʠʩʪʝʤʫè ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʦʚ ʵʚʦʣʶʮʠʠ ʠ ʘʜʘʧʪʘʮʠʠ. ɹʦʣʴʰʠʝ ʛʣʫʙʠʥʳ ʦʟʝʨʘ 

ɹʘʡʢʘʣ (ʜʦ 1640 ʤ), ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʝ ʥʘʩʳʱʝʥʠʝ ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ ʧʦ ʚʩʝʡ ʪʦʣʱʠ ʧʦʟʚʦʣʠʣʠ 

ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʨʝʩʥʦʚʦʜʥʦʡ ʬʘʫʥʝ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʘʤʬʠʧʦʜ ï ʝʜʠʥʩʪʚʝʥʥʦʡ ʚ ʤʠʨʝ. ʆʜʥʠʤ 

ʠʟ ʠʥʪʝʨʝʩʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʪʦʨʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʩʪʨʝʩʩ- ʘʜʘʧʪʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʨʦʜ Ommatogammarus. ʈʷʜ ʚʠʜʦʚ ʵʪʦʛʦ ʨʦʜʘ ʥʘʩʝʣʷʝʪ ʨʘʟʣʠʯʥʳʝ ʛʣʫʙʠʥʳ (ʦʪ ʩʫʙʣʠʪʦʨʘʣʠ ʜʦ 

ʘʙʠʩʩʘʣʠ) ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʜʝʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʘʜʘʧʪʘʮʠʠ ʢʘʢ ʫ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʦʚ, ʪʘʢ ʠ ʫ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʦʜʥʦʛʦ ʚʠʜʘ, 

ʦʙʠʪʘʶʱʠʭ ʧʦ ʛʨʘʜʠʝʥʪʫ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʜʚʘ ʵʚʨʠʙʘʪʥʳʭ ʚʠʜʘ O. flavus ʠ O. albinus, ʢʦʪʦʨʳʡ ʚʩʪʨʝʯʘʶʪʩʷ ʦʪ 50 ʤ ʜʦ 1500 ʤ ʠ 

ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʪʝʨʤʦʪʦʣʣʝʨʘʥʪʥʦʩʪʠ (ʊʠʤʦʬʝʝʚ, 2010). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʮʝʥʠʪʴ ʙʘʟʦʚʳʝ ʫʨʦʚʥʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʦʙʤʝʥʘ ʠ ɹʊʐ 70 ʫ ʚʠʜʦʚ O. flavus ʠ O. albinus ʧʦ ʛʨʘʜʠʝʥʪʫ ʛʣʫʙʠʥ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ 

ʩʨʘʚʥʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʣʠʪʦʨʘʣʴʥʳʤʠ ʚʠʜʘʤʠ. 
ʆʪʣʦʚ ʘʤʬʠʧʦʜ O. flavus ʠ O. albinus ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʨʘʡʦʥʝ ʧʦʩ. ɹʦʣʴʰʠʝ ʂʦʪʳ 

(ʖʞʥʳʡ ɹʘʡʢʘʣ) ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʣʝʜʦʚʳʭ ʩʪʘʥʮʠʡ ʧʨʠ ʧʦʤʦʱʠ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʣʦʚʫʰʝʢ. 

ʃʦʚʫʰʢʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʛʣʫʙʠʥʘʭ 50 ʤ, 100 ʤ, 150 ʤ, 200 ʤ ʠ 300 ʤ. ʌʠʢʩʘʮʠʷ ʘʤʬʠʧʦʜ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʞʠʜʢʦʤ ʘʟʦʪʝ ʚ ʤʦʤʝʥʪ ʚʳʣʦʚʘ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʠʟʤʝʨʝʥʳ 

ʙʘʟʦʚʳʝ ʫʨʦʚʥʠ ʩʦʜʝʨʞʘʥʠʷ ʨʷʜʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʤʝʪʘʙʦʣʠʪʦʚ (ʘʜʝʥʠʣʘʪʳ ʠ ʠʭ ʵʥʝʨʛʠʷ, 

ʛʣʶʢʦʟʘ, ʛʣʠʢʦʛʝʥ ʠ ʣʘʢʪʘʪ), ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʙʘʟʦʚʳʝ ʫʨʦʚʥʠ ɹʊʐ 70 ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʠʟʦʬʦʨʤ ɹʊʐ 70. 
ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʣʦʚʫʰʝʢ ʧʦʢʘʟʘʣ, ʯʪʦ O. flavus ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʦʪ 50 ʜʦ 150 

ʤ, ʘ O. albinus, ʥʘʯʠʥʘʷ ʦʪ 300 ʤ ʠ ʛʣʫʙʞʝ, ʥʘ 50 ʤ ʚʠʜ ʦʙʥʘʨʫʞʝʥ ʥʝ ʙʳʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ 

ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ O. albinus ʥʘʩʝʣʷʝʪ ʟʦʥʳ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥ, ʯʝʤ O. flavus. 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʠʜʘ O. flavus 

ʥʘʙʣʶʜʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ ʚ ʙʘʟʦʚʳʭ ʫʨʦʚʥʷʭ ʩʦʜʝʨʞʘʥʠʷ ɸʊʌ, ɸɼʌ ʠ 

ɸʄʌ ʚ ʪʢʘʥʷʭ ʞʠʚʦʪʥʳʭ, ʧʦʜʥʷʪʳʭ ʩ ʨʘʟʥʳʭ ʛʣʫʙʠʥ. ʊʘʢ, ʢʦʥʮʝʥʪʨʘʮʠʷ ɸʊʌ ʫ O. flavus ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠʣʘʩʴ ʚ 1.7 ʨʘʟʘ, ɸɼʌ ʚ 1.5 ʨʘʟʘ ʠ ɸʄʌ ʚ 1.6 ʨʘʟʘ. 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʜʝʥʠʣʘʪʦʚ ʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʦʩʪʘʚʠʣʠ: ɸʊʌ ï 0.93Ñ0.15, 

ɸɼʌ ï 0.24Ñ0.05 ʠ ɸʄʌ ï 0.19Ñ0.03 ʤʢʄʦʣʴ/ʛ.ʩʳʨ.ʚʝʩʘ. ʕʥʝʨʛʠʷ ʘʜʝʥʠʣʘʪʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʛʣʫʙʠʥʳ ʧʘʜʘʝʪ ʩ 1.61 ʫʩʣ. ʝʜ. ʜʦ 1.17 ʫʩʣ. ʝʜ. 
ɼʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʠʜʘ O. albinus ʥʘʙʣʶʜʘʣʠ ʠʥʫʶ ʢʘʨʪʠʥʫ, ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʜʝʥʠʣʘʪʦʚ ʫ ʞʠʚʦʪʥʳʭ ʧʦʜʥʷʪʳʭ ʩ ʨʘʟʥʳʭ ʛʣʫʙʠʥ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʜʝʥʠʣʘʪʦʚ ʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʦʩʪʘʚʠʣʠ: ɸʊʌ ï 1.12Ñ0.3, ɸɼʌ 

ï 0.3Ñ0.06 ʠ ɸʄʌ ï 0.2Ñ0,06 ʤʢʄʦʣʴ/ʛ.ʩʳʨ.ʚʝʩʘ. ʕʥʝʨʛʠʷ ʘʜʝʥʠʣʘʪʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʠ ʩʦʩʪʘʚʠʣʘ 1.78 ʫʩʣ. ʝʜ. 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʜʘʥʥʳʭ, ʙʘʟʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʘʜʝʥʠʣʘʪʦʚ ʠ ʠʭ ʵʥʝʨʛʠʠ ʫ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʶʪʩʷ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ 

ʣʠʪʦʨʘʣʴʥʳʤʠ ʚʠʜʘʤʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ ʘʜʝʥʠʣʘʪʦʚ ʫ ʚʠʜʘ Eulimnogammarus 

verrucosus (Axenov-Gribanov et al., 2012) ʚ ʩʨʝʜʥʝʤ ʚ ʪʨʠ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʛʣʫʙʦʢʦʚʦʜʥʳʭ 

ʚʠʜʦʚ ʨʦʜʘ Ommatogammarus. 
ʋʨʦʚʥʠ ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʦʡ ʛʣʶʢʦʟʳ ʚ ʪʢʘʥʷʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʠʜʘ O. flavus ʩ ʨʘʟʥʳʭ 

ʛʣʫʙʠʥ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ (ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ: 0.16Ñ0.05 ʤʢʄʦʣʴ/ʛ.ʩʳʨ. ʚʝʩʘ). ʇʨʠ 

ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʛʣʠʢʦʛʝʥʘ ʫ ʚʠʜʘ O. flavus ʩ ʨʘʟʥʳʭ ʛʣʫʙʠʥ 

ʠʟʤʝʥʝʥʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. 
ɼʣʷ ʚʠʜʘ O. albinus ʦʪʤʝʯʘʣʠ ʠʥʫʶ ʩʠʪʫʘʮʠʶ: ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʡ ʛʣʶʢʦʟʳ ʚ ʪʢʘʥʷʭ 

ʘʤʬʠʧʦʜ ʩ ʛʣʫʙʠʥʳ 100 ʤ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (ʚ 1.1 ʨʘʟʘ) 0.46Ñ0.12 ʤʢʄʦʣʴ/ʛ.ʩʳʨ. ʚʝʩʘ, 

ʯʝʤ ʫ ʘʤʬʠʧʦʜ ʩ ʜʨʫʛʠʭ ʛʣʫʙʠʥ. ʅʘʧʨʦʪʠʚ, ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʜʝʨʞʘʥʠʠ ʛʣʠʢʦʛʝʥʘ, ʥʝ ʦʪʤʝʯʘʣʠ ï 

ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 0.51Ñ0.13 ʤʢʄʦʣʴ/ʛ. ʩʳʨ.ʚʝʩʘ. 
ɹʘʟʦʚʳʝ ʫʨʦʚʥʠ ʣʘʢʪʘʪʘ ʫ ʚʠʜʘ O. flavus ʧʦʯʪʠ ʚ 2.5 ʨʘʟʘ ʚʳʰʝ ʯʝʤ ʫ O. albinus, ɻ ʪʦ 

ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʜʦʣʷ ʘʥʘʵʨʦʙʠʦʟʘ ʫ O. flavus ʚʳʰʝ ʯʝʤ ʫ O. albinus. 

ɹʘʟʦʚʳʡ ʫʨʦʚʝʥʴ ɹʊʐ 70 ʫ ʆ. flavus ʚ 3.3 ʨʘʟʘ ʚʳʰʝ (ʨ<0.05), ʯʝʤ ʫ O. albinus, ʯʪʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʥʘʰʠʤʠ ʧʨʝʜʳʜʫʱʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʈʘʥʝʝ ʧʦʢʘʟʘʥʦ (ʊʠʤʦʬʝʝʚ, 2010) 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ɹʊʐ 70 ʫ ʙʘʡʢʘʣʴʩʢʠʭ ʵʥʜʝʤʠʯʥʳʭ ʘʤʬʠʧʦʜ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ 

ʩ ʛʣʫʙʠʥʦʡ ʦʙʠʪʘʥʠʷ ʚʠʜʘ. ɹʘʟʦʚʳʡ ʫʨʦʚʝʥʴ ɹʊʐ 70 ʫ ʆ. flavus ʩ ʛʣʫʙʠʥʳ 50 ʤʝʪʨʦʚ, ʧʦʯʪʠ ʚ 

ʪʨʠ ʨʘʟʘ ʥʠʞʝ (p<0.05), ʯʝʤ ʫ ʆ. flavus, ʚʳʣʦʚʣʝʥʥʦʛʦ ʩ 300 ʤ. ʊʘʢʠʝ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ɹʊʐ 70 ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʵʪʦʛʦ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʵʚʨʠʙʘʪʥʦʛʦ ʚʠʜʘ 

ʥʘ ʨʘʟʥʳʝ ʛʣʫʙʠʥʳ. 

ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʬʠʣʝʡ ʙʝʣʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʝʦʤʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʢʘʟʘʣ 8 

ʠʟʦʬʦʨʤ ɹʊʐ 70 ʫ O. albinus. ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘʰʠʤ ʧʨʝʜʳʜʫʱʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

(Bedulina et al., 2013), ʣʠʪʦʨʘʣʴʥʳʝ ʪʦʨʤʦʪʦʣʝʨʘʥʪʥʳʝ ʚʠʜʳ ʘʤʬʠʧʦʜ E. cyaneus (Dyb.) ʠʤʝʝʪ 

ʤʘʢʩʠʤʫʤ 5 ʠʟʦʬʦʨʤ ʵʪʦʛʦ ʙʝʣʢʘ. ʇʨʠʯʠʥʳ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʦʬʦʨʤ ɹʊʐ 70 ʫ 

ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʚʠʜʘ ʙʫʜʫʪ ʠʟʫʯʘʪʴʩʷ ʚ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ɹʊʐ 70 ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʘʜʘʧʪʘʮʠʠ 

ʵʚʨʠʙʘʪʥʳʭ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʵʥʜʝʤʠʯʥʳʭ ʘʤʬʠʧʦʜ ɹʘʡʢʘʣʘ ʢ ʙʦʣʴʰʠʤ ʛʣʫʙʠʥʘʤ ʦʟʝʨʘ, ʘ ʪʘʢʞʝ 

ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʨʘʜʠʝʥʪʫ ʛʣʫʙʠʥ. ʅʘʢʦʧʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʘʥʘʵʨʦʙʥʦʛʦ ʦʙʤʝʥʘ ï ʣʘʢʪʘʪʘ, 

ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʘʵʨʦʙʥʦʛʦ ʦʙʤʝʥʘ ï ɸʊʌ ʠ ʵʥʝʨʛʠʠ ʘʜʝʥʠʣʘʪʦʚ ʫ O. flavus 

ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʘʥʘʵʨʦʙʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɹʘʟʦʚʳʝ ʫʨʦʚʥʠ ʘʜʝʥʠʣʘʪʦʚ ʫ ʣʠʪʦʨʘʣʴʥʳʭ ʚʠʜʦʚ ʘʤʬʠʧʦʜ ʚʳʰʝ, ʯʝʤ ʫ ʛʣʫʙʦʢʦʚʦʜʥʳʭ, ʯʪʦ 

ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦʙ ʘʜʘʧʪʠʚʥʦʤ ʦʩʣʘʙʣʝʥʠʠ ʢʣʝʪʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʧʨʠ ʟʘʩʝʣʝʥʠʠ 

ʙʘʡʢʘʣʴʩʢʠʤʠ ʘʤʬʠʧʦʜʘʤʠ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥ. 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚ ʈʌʌʀ ˉ 14-04-00501, 

ˉ 15-04-06685, ʛʨʘʥʪʘ ʈʅʌ 14-14- 00400, ʪʝʤʳ ɻɿ 1354ï2014/51. 
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ʉʪʨʫʢʪʫʨʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʫʩʪʴʝʚʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʠ ɺʦʞʝʛʘ (ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ) 

 

ʈʝʟʶʤʝ. ʀʩʩʣʝʜʦʚʘʥʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʠ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 

ʫʩʪʴʝʚʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʠ ɺʦʞʝʛʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʦʪʢʨʳʪʦʡ ʚʦʜʳ 2015 ʛʦʜʘ. ɼʣʷ ʘʥʘʣʠʟʘ 

ʜʠʥʘʤʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ ʠʟʫʯʝʥʠʷ 

(2004-2009 ʛʦʜʘ). 
 

ʈʝʢʘ ɺʦʞʝʛʘ ʷʚʣʷʝʪʩʷ ʚʪʦʨʳʤ ʧʦ ʚʝʣʠʯʠʥʝ ʧʨʠʪʦʢʦʤ ʦʟʝʨʘ ɺʦʞʝ, ʢʨʫʧʥʦʛʦ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʜʦʝʤʘ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʦʙʠʨʘʝʪ ʚʦʜʳ ʩ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʝʛʦ 

ʚʦʜʦʩʙʦʨʘ. ʇʨʠ ʚʧʘʜʝʥʠʠ ʚ ʦʟʝʨʦ ʦʥʘ ʦʙʨʘʟʫʝʪ ʦʙʰʠʨʥʫʶ ʜʝʣʴʪʫ, ʨʘʟʜʝʣʝʥʥʫʶ ʥʘ ʪʨʠ ʨʫʢʘʚʘ. 

ɼʣʠʥʘ ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 140 ʢʤ, ʧʣʦʱʘʜʴ ʝʝ ʙʘʩʩʝʡʥʘ ï 1980 ʢʤ2. ɺʦʜʳ ʨʝʢʠ ɺʦʞʝʛʘ ʦʪʥʦʩʷʪʩʷ 

ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʤʫ ʢʣʘʩʩʫ ʢʘʣʴʮʠʝʚʦʡ ʛʨʫʧʧʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ 64.0-272.0 

ʤʛ/ʣ, ʩʫʣʴʬʘʪʦʚ ï 6.0-26.0 ʤʛ/ʣ, ʭʣʦʨʠʜʦʚ ï 1.6-7.1 ʤʛ/ʣ. ɺ ʢʘʪʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʚʦʜʳ ʢʦʣʠʯʝʩʪʚʦ 

ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʨʘʚʥʷʝʪʩʷ 12.4-114.0 ʤʛ/ʣ, ʤʘʛʥʠʷ ï 5.1-39.6 ʤʛ/ʣ, ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ ʩʫʤʤʘʨʥʦ ï 

1.0-7.4 ʤʛ/ʣ (ɹʦʨʠʩʦʚ, ʈʘʩʧʣʝʪʠʥʘ, 2005). 
ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʫʩʪʴʷ ʨʝʢʠ ɺʦʞʝʛʘ 

ʧʦʩʣʫʞʠʣʠ ʧʨʦʙʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʧʝʨʠʦʜ ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ 2015 ʛʦʜʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʪʦʜʠʢʦʡ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙʳ ʦʙʲʝʤʦʤ 0.5 ʣ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʨʘʩʪʚʦʨʦʤ ʃʶʛʦʣʷ, ʩʛʫʱʘʣʠ ʜʦ 25 ʤʣ ʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʯʝʪʥʦ-ʢʘʤʝʨʥʳʤ ʤʝʪʦʜʦʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʤʝʨʳ ʅʘʞʦʪʪʘ (0.01 ʤʣ) (ʌʝʜʦʨʦʚ, 1979). ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʚʦʜʦʨʦʩʣʝʡ 

ʧʨʦʚʦʜʠʣʠ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʃʆʄʆ ʄʠʢʤʝʜ-6 ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ɼʣʷ 

ʘʥʘʣʠʟʘ ʬʠʪʦʧʣʘʥʢʪʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʪʝʯʝʥʠʝ 2004-2009 ʛʦʜʦʚ (ɹʦʨʠʩʦʚ ʠ ʜʨ., 2011). 

ɺ ʩʦʩʪʘʚʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʫʩʪʴʝʚʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʠ ɺʦʞʝʛʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 74 ʚʠʜʘ, 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʠ ʬʦʨʤʳ ʚʦʜʦʨʦʩʣʝʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 7 ʦʪʜʝʣʘʤ, 11 ʢʣʘʩʩʘʤ, 14 ʧʦʨʷʜʢʘʤ, 29 

ʩʝʤʝʡʩʪʚʘʤ ʠ 47 ʨʦʜʘʤ. ʆʩʥʦʚʥʦʝ ʯʠʩʣʦ ʪʘʢʩʦʥʦʚ ʨʘʥʛʦʤ ʥʠʞʝ ʨʦʜʘ ʨʘʩʧʨʝʜʝʣʝʥʦ ʤʝʞʜʫ ʪʨʝʤʷ 

ʦʪʜʝʣʘʤʠ: Bacillariophyta ï 39 (52.70%); Cyanophyta ï 11 (14.86%); Chlorophyta ï 11 (14.86%), 

ʥʘ ʦʩʪʘʣʴʥʳʝ ʦʪʜʝʣʳ ʧʨʠʭʦʜʠʪʩʷ ʧʦ 1-5 ʚʠʜʦʚ. 

ʅʘ ʫʨʦʚʥʝ ʢʣʘʩʩʦʚ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳ ʚʠʜʘʤʠ ʩʣʝʜʫʶʱʠʝ ʪʘʢʩʦʥʳ: Pennatophyceae ï 33 

ʚʠʜʘ, ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʠ ʬʦʨʤʳ ʚʦʜʦʨʦʩʣʝʡ (44.59%), Chlorophyceae ï 10 (13.51%), 

Centrophyceae ï 6 (8.11%), Hormogoniophyceae ï 6 (8.11%), Chroococcophyceae ï 5 (6.76%). 

ʅʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʣʘʩʩʳ ʩʦʩʪʘʚʣʷʶʪ 45.45% ʦʪ ʚʩʝʛʦ ʯʠʩʣʘ 

ʚʩʪʨʝʯʝʥʥʳʭ ʢʣʘʩʩʦʚ, ʦʥʠ ʦʙʲʝʜʠʥʷʶʪ 81.08% ʚʠʜʦʚ. ʂ ʚʝʜʫʱʠʤ ʧʦʨʷʜʢʘʤ ʚʦʜʦʨʦʩʣʝʡ ʚ ʨʝʢʝ 

ɺʦʞʝʛʝ ʦʪʥʦʩʷʪʩʷ Raphales, Araphales ʠʟ ʜʠʘʪʦʤʦʚʳʭ, Chlorococcales ʠʟ ʟʝʣʝʥʳʭ ʠ 

Chroococcales, Oscillatoriales ʠʟ ʩʠʥʝʟʝʣʝʥʳʭ. ʇʦʨʷʜʦʢ Raphales ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ, ʦʥ ʚʢʣʶʯʘʝʪ 20 ʚʠʜʦʚ ʠ ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʪʘʢʩʦʥʦʚ, ʦʩʪʘʣʴʥʳʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʧʦʨʷʜʢʠ ʩʦʜʝʨʞʘʪ ʦʪ 13 (Araphales) ʜʦ 5 (Oscillatoriales) ʚʠʜʦʚ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ (Fragilariaceae, Thalassiosiraceae, 

Naviculaceae) ʦʙʲʝʜʠʥʷʶʪ 29.73% ʚʠʜʦʚ, ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʠ ʬʦʨʤ ʚʦʜʦʨʦʩʣʝʡ. ʉʨʝʜʠ ʥʠʭ 

ʥʘʠʙʦʣʴʰʝʡ ʥʘʩʳʱʝʥʥʦʩʪʴʶ ʚʠʜʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʝʤʝʡʩʪʚʦ Fragilariaceae (10 ʚʠʜʦʚ). ʆʜʥʦ- 

ʠ ʜʚʫʚʠʜʦʚʳʝ ʩʝʤʝʡʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ ʦʪ ʚʩʝʛʦ ʩʧʠʩʢʘ ʩʝʤʝʡʩʪʚ 62.07%, ʢ ʥʠʤ ʦʪʥʦʩʠʪʩʷ 24 ʚʠʜʘ 

(32.43%). ɹʦʣʴʰʠʥʩʪʚʦ ʦʜʥʦ- ʠ ʜʚʫʚʠʜʦʚʳʭ ʩʝʤʝʡʩʪʚ ʥʘʭʦʜʠʪʩʷ ʩʨʝʜʠ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ. 
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ɸʥʘʣʠʟ ʨʦʜʦʚʦʛʦ ʩʧʝʢʪʨʘ ʚʦʜʦʨʦʩʣʝʡ ʧʣʘʥʢʪʦʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʢ ʚʝʜʫʱʠʤ ʨʦʜʘʤ ʦʪʥʦʩʷʪʩʷ 

Aulacoseira, Nitzschia, Fragilaria. ʊʨʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʦʜʘ, ʩʦʩʪʘʚʣʷʶʱʠʝ 6.38% ʚʩʝʛʦ 

ʨʦʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʦʭʚʘʪʳʚʘʶʪ 18.92% ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ. ʆʜʥʦ- ʠ ʜʚʫʚʠʜʦʚʳʤʠ ʷʚʣʷʶʪʩʷ 

82.98% ʚʩʝʭ ʨʦʜʦʚ ʚʦʜʦʨʦʩʣʝʡ ʧʣʘʥʢʪʦʥʘ, ʥʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ 60.81% ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ. 
ʆʙʱʘʷ ʙʠʦʤʘʩʩʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʫʩʪʴʝʚʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ ɺʦʞʝʛʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪ 0.11 ʜʦ 1.20 ʛ/ʤ3. ʅʘʠʤʝʥʴʰʠʝ ʚʝʣʠʯʠʥʳ ʙʠʦʤʘʩʩʳ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ 

ʦʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʩʩʳ ʚʦʜʦʨʦʩʣʝʡ ʠʤʝʶʪ ʚʠʜʳ ʨʦʜʘ Cryptomonas. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʨʝʢʝ ɺʦʞʝʛʝ ʦʪʤʝʯʘʶʪʩʷ ʚʝʩʥʦʡ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʙʠʦʤʘʩʩʳ ʩʦʟʜʘʝʪʩʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʜʠʘʪʦʤʦʚʳʤʠ ʚʦʜʦʨʦʩʣʷʤʠ (ʚ ʩʨʝʜʥʝʤ 82.81%). 

ɼʦʤʠʥʘʥʪʘʤʠ ʩʨʝʜʠ ʥʠʭ ʧʦ ʙʠʦʤʘʩʩʝ ʷʚʣʷʶʪʩʷ Staurosira construens var. binodis (Ehr.) Hamilton, 

Aulacoseira islandica (O. M¿ll.) Sim., Gyrosigma attenuatum (K¿tz.) Rabenh., Surirella bifrons Ehr. 

ʠ Entomoneis ornata (Bailey) Reimer. 
ʏʠʩʣʝʥʥʦʩʪʴ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0.32 ʜʦ 5.02 ʤʣʥ 

ʢʣ./ʣ. ʄʠʥʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʙʠʦʤʘʩʩʦʡ, ʥʘʙʣʶʜʘʝʪʩʷ ʦʩʝʥʴʶ. ʏʠʩʣʦ 

ʢʣʝʪʦʢ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʜʦʩʪʠʛʘʝʪ ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ 

ʩʠʥʝʟʝʣʝʥʳʝ ʩʦʟʜʘʶʪ ʦʢʦʣʦ 87.71% ʯʠʩʣʝʥʥʦʩʪʠ ʚʦʜʦʨʦʩʣʝʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ 

Aphanocapsa holsatica (Lemm.) Cronb. et Kom. ʠ Cyanodictyon planktonicum Meyer. 
ʇʦʢʘʟʘʪʝʣʠ ʩʘʧʨʦʙʥʦʩʪʠ ʚʦʜʥʦʡ ʪʦʣʱʠ ʨʝʢʠ ɺʦʞʝʛʠ, ʦʮʝʥʝʥʥʳʝ ʠʥʜʝʢʩʘʤʠ ʇʘʥʪʣʝ-

ɹʫʢʢ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʉʣʘʜʝʯʝʢʘ, ʠʟʤʝʥʷʶʪʩʷ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʧʨʝʜʝʣʘʭ 1.33-

1.78, ʘ ʧʦ ʙʠʦʤʘʩʩʝ ï ʦʪ 1.56 ʜʦ 1.98. ʅʘʠʙʦʣʴʰʠʝ ʚʝʣʠʯʠʥʳ ʦʪʤʝʯʘʶʪʩʷ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 

(ʚʦʜʳ ʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʝ, III ʢʣʘʩʩ ʢʘʯʝʩʪʚʘ). 

ʀʟ 74 ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʫʩʪʴʝʚʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ ɺʦʞʝʛʘ ʪʘʢʩʦʥʦʚ ʚʦʜʦʨʦʩʣʝʡ 48 

(64.86%) ʦʪʥʦʩʷʪʩʷ ʢ ʠʥʜʠʢʘʪʦʨʘʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʨʘʩʧʨʝʜʝʣʠʚʰʠʭʩʷ ʤʝʞʜʫ 11 

ʛʨʫʧʧʘʤʠ ʧʦ ʩʘʧʨʦʙʠʦʥʪʠ. ʆʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣ ʦʪ o ʜʦ 

ɓ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʠʥʜʝʢʩʘʤʠ 1.0-2.0 ï 66.67% (43.24% ʦʪ ʯʠʩʣʘ ʚʩʝʭ ʚʠʜʦʚ). ʅʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʩʨʝʜʠ ʠʥʜʠʢʘʪʦʨʦʚ ʩʘʧʨʦʙʥʦʩʪʠ ɓ-ʤʝʟʦʩʘʧʨʦʙʳ (22.92%). ɸʢʪʠʚʥʘʷ 

ʨʝʘʢʮʠʷ ʚʦʜʳ ʚ ʨʝʢʠ ʙʣʠʟʢʘ ʢ ʥʝʡʪʨʘʣʴʥʦʡ, ʧʦʵʪʦʤʫ ʚ ʩʦʦʙʱʝʩʪʚʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʙʦʣʴʰʝʡ 

ʯʘʩʪʴʶ (79.54%) ʚʩʪʨʝʯʘʶʪʩʷ ʚʠʜʳ-ʠʥʜʠʬʬʝʨʝʥʪʳ. 

ʉʨʝʜʠ ʪʘʢʩʦʥʦʚ ʩ ʠʟʚʝʩʪʥʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʢ ʤʝʩʪʦʦʙʠʪʘʥʠʶ ʯʘʱʝ ʚʩʝʛʦ ʦʪʤʝʯʘʶʪʩʷ 

ʧʣʘʥʢʪʦʥʥʦ-ʙʝʥʪʦʩʥʳʝ ʚʠʜʳ, ʠʭ ʜʦʣʷ ʩʦʩʪʘʚʣʷʝʪ 45.45%. ʀʩʪʠʥʥʦ-ʧʣʘʥʢʪʦʥʥʳʝ ʠ ʙʝʥʪʦʩʥʳʝ 

ʬʦʨʤʳ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠʤʝʨʥʦ ʚ ʨʘʚʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ. ɺ ʬʠʪʦʧʣʘʥʢʪʦʥʝ ʫʩʪʴʝʚʦʛʦ ʫʯʘʩʪʢʘ 

ʨʝʢʠ ɺʦʞʝʛʠ 32.43% ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ ʧʦʜʚʠʞʥʦʩʪʠ ʚʦʜʥʳʭ ʤʘʩʩ (ʨʝʦʬʠʣʴʥʦʩʪʠ). 

ʀʟ ʥʠʭ ʙʦʣʴʰʫʶ ʯʘʩʪʴ (70.83%) ʩʦʩʪʘʚʣʷʶʪ ʚʠʜʳ, ʦʙʠʪʘʶʱʠʝ ʚ ʩʪʦʷʯʝ-ʪʝʢʫʯʠʭ ʚʦʜʘʭ. ɹʳʣʦ 

ʚʩʪʨʝʯʝʥʦ ʪʘʢʞʝ 6 ʨʝʦʬʦʙʥʳʭ ʚʠʜʦʚ (Amphora pediculus (K¿tz.) Grun., Cyclotella kuetzingiana 

Thw., Synedra fasciculata (Ag.) Lange-Bert., Fragilaria leptostauron (Ehr.) Hust., Gyrosigma 

attenuatum (K¿tz.) Rabenh., Surirella bifrons) ʠ 1 ʨʝʦʬʠʣʴʥʳʡ (Meridion circulare Ag.). 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ (ʢʦʩʤʦʧʦʣʠʪʳ), ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 87.50% ʚʠʜʦʚ ʩ ʠʟʚʝʩʪʥʦʡ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ (56.76% ʦʪ ʚʩʝʭ ʚʩʪʨʝʯʝʥʥʳʭ ʚʠʜʦʚ). ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ 2 

ʘʨʢʪʦ-ʘʣʴʧʠʡʩʢʠʡ ʪʘʢʩʦʥʘ (Dinobryon bavaricum Imhof, D. suecicum var. longispinum Lemm.) ʠ 

4 ʙʦʨʝʘʣʴʥʳʭ (Achnanthes affinis Grun., Aulacoseira islandica, Fragilaria leptostauron, Nitzschia 

hantzschiana Rabenh.). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʪʦʧʣʘʥʢʪʦʥ ʫʩʪʴʝʚʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʠ ɺʦʞʝʛʘ, ʬʦʨʤʠʨʫʶʱʠʡʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʠʘʪʦʤʦʚʳʤʠ ʠ ʟʝʣʝʥʳʤʠ ʚʦʜʦʨʦʩʣʷʤʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ 

ʢʦʤʧʣʝʢʩ ʚʦʜʦʨʦʩʣʝʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʣʘʥʢʪʦʥʥʦ-ʙʝʥʪʦʩʥʳʭ, ʪʷʛʦʪʝʶʱʠʭ ʢ 

ʩʪʦʷʯʝ-ʪʝʢʫʯʠʤ ʚʦʜʘʤ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʚʦʜʦʨʦʩʣʝʡ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʜʠʘʪʦʤʦʚʳʭ ʠ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʦʨʠʩʦʚ ʄ.ʗ., ʃʦʙʫʥʠʯʝʚʘ ɽ.ɺ., ʈʘʩʪʦʧʯʠʥʦʚʘ ɽ.ʉ., 2011. ʆʩʦʙʝʥʥʦʩʪʠ ʛʠʜʨʦʙʠʦʥʪʦʚ 

ʨʝʢʠ ɺʦʞʝʛʠ (ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ) // ɺʝʩʪʥʠʢ ɺʦʣʦʛʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ˉ 1. ʉ. 87ï91. 
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ɹʦʨʠʩʦʚ ʄ.ʗ., ʈʘʩʧʣʝʪʠʥʘ ɻ.ʌ., 2005. ɼʠʥʘʤʠʢʘ ʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʦʟʝʨʘ ɺʦʞʝ ʠ ʝʛʦ 

ʧʨʠʪʦʢʦʚ // ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ɹʝʣʦʛʦ ʤʦʨʷ ʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʦʚ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʝʚʝʨʘ: 

ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ IV (XXVII) ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʊ. 1, ɺʦʣʦʛʜʘ, 2005. ʉ. 77ï79. 
ʌʝʜʦʨʦʚ ɺ.ɼ., 1979. ʆ ʤʝʪʦʜʘʭ ʠʟʫʯʝʥʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ. ʀʟʜ-ʚʦ ʄɻʋ, 

1979. 168 ʩ. 
 

 

 

ʋɼʂ 594 (262.5) 

ʄ.ɺ. ʄʘʢʘʨʦʚ 
ʌɻɹʋʅ çʀʥʩʪʠʪʫʪ ʤʦʨʩʢʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤ. ɸ.ʆ. ʂʦʚʘʣʝʚʩʢʦʛʦ ʈɸʅè, ʛ. ʉʝʚʘʩʪʦʧʦʣʴ 

e-mail: mihaliksevast@inbox.ru 
 

ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʩʪʘʚʘ, ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ Mollusca 
ʥʘ ʪʚʸʨʜʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʫ ʙʝʨʝʛʦʚ ʉʝʚʘʩʪʦʧʦʣʷ (ʏʸʨʥʦʝ ʤʦʨʝ) 

ʚ ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʝ çʩʫʰʘ-ʤʦʨʝè 

 

ʈʝʟʶʤʝ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʣʠʯʝʩʪʚʘ 

ʚʠʜʦʚ, ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʤʦʣʣʶʩʢʦʚ ʚ ʜʚʫʭ ʨʘʡʦʥʘʭ ʧʦʙʝʨʝʞʴʷ ʉʝʚʘʩʪʦʧʦʣʷ ʚ 

ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʝ çʩʫʰʘ-ʤʦʨʝè ʥʘ ʪʚʸʨʜʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
 

ɿʦʥʘ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʜʚʫʭ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ, ʩʫʰʠ ʠ ʤʦʨʷ, ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʥʝʩʪʘʙʠʣʴʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʧʦʜʚʝʨʞʝʥʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, 

ʧʝʨʝʧʘʜʘʤ ʪʝʤʧʝʨʘʪʫʨ ʚʦʜʳ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʣʠʷʥʠʶ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʪʚʸʨʜʳʤ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫ ʙʝʨʝʛʦʚ ʉʝʚʘʩʪʦʧʦʣʷ. ʇʦʤʠʤʦ 

ʨʘʟʣʠʯʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ 

ʛʠʜʨʦʙʠʦʥʪʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʙʝʥʪʦʩʥʳʭ ʩʲʸʤʦʢ ʧʨʦʚʦʜʠʪʩʷ ʣʠʰʴ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, 

ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʣʦ. ʆʜʥʘʢʦ ʩʝʟʦʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʣʣʶʩʢʦʚ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ ʜʘʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ ʟʘʚʠʩʠʪ ʠʭ ʨʘʟʤʥʦʞʝʥʠʝ. ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʞʜʦʛʦ ʚʠʜʘ ʧʨʠʫʨʦʯʝʥʦ ʢ 

ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʩʝʟʦʥʘʤ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚ ʨʘʟʣʠʯʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʠʜʦʚ Mollusca. ɺ ʏʸʨʥʦʤ ʤʦʨʝ 

ʚʳʨʘʞʝʥʘ ʯʸʪʢʘʷ ʩʤʝʥʘ ʩʝʟʦʥʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʢʦʣʝʙʣʝʪʩʷ 

ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʦ, ʦʩʦʙʝʥʥʦ ʫ ʫʨʝʟʘ ʚʦʜʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʩʦʩʪʘʚʘ, 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʤʦʣʣʶʩʢʦʚ ʥʘ ʪʚʸʨʜʳʭ ʥʝʧʦʜʚʠʞʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ 

(ʧʝʨʠʬʠʪʦʥʝ) ʫ ʧʦʙʝʨʝʞʴʷ ʉʝʚʘʩʪʦʧʦʣʷ ʚ ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʝ ʩʫʰʠ ʠ ʤʦʨʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʩ ʤʘʨʪʘ 2015 ʛ. ʧʦ ʤʘʨʪ 2016 ʛ. ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ ʤʦʣʣʶʩʢʦʚ 

ʚ ʜʚʫʭ ʫʯʘʩʪʢʘʭ ʧʦʙʝʨʝʞʴʷ ʉʝʚʘʩʪʦʧʦʣʷ (ʶʛʦ-ʟʘʧʘʜʥʳʡ ʂʨʳʤ) ï ʥʘ ʙʝʪʦʥʥʦʡ ʥʘʙʝʨʝʞʥʦʡ ʠʤ. 

ʂʦʨʥʠʣʦʚʘ ʚ ɸʨʪʠʣʣʝʨʠʡʩʢʦʡ ʙʫʭʪʝ (ɸʨʪ. ʙʫʭʪʝ) ʠ ʥʘ ʙʝʪʦʥʥʦʤ ʤʦʣʫ ʚ ʂʘʨʘʥʪʠʥʥʦʡ ʙʫʭʪʝ. ɺʩʝ 

ʧʨʦʙʳ ʚʟʷʪʳ ʥʘ ʛʣʫʙʠʥʝ 0 ʤ, ʪ. ʝ. ʫ ʫʨʝʟʘ ʚʦʜʳ. ʄʘʪʝʨʠʘʣ ʩʦʙʠʨʘʣʠ ʚʦ ʚʩʝ ʩʝʟʦʥʳ 1 ʨʘʟ ʚ 2 

ʤʝʩʷʮʘ ʩ ʧʦʤʦʱʴʶ ʩʢʨʝʙʢʦʚ ʧʣʦʱʘʜʴʶ 0.04 ʠ 0.06 ʤ2, ʦʙʰʠʪʳʭ ʤʝʣʴʥʠʯʥʳʤ ʛʘʟʦʤ ʩ ʨʘʟʤʝʨʦʤ 

ʷʯʝʡ 0.5 ʤʤ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʷʣʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʦʣʣʶʩʢʦʚ, ʧʦʜʩʯʠʪʳʚʘʣʠ 

ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʠ ʠʟʤʝʨʷʣʠ ʚʝʩ. ɿʘʪʝʤ ʨʘʩʩʯʠʪʳʚʘʣʠ ʯʠʩʣʝʥʥʦʩʪʴ (ʵʢʟ./ʤ2) ʠ ʙʠʦʤʘʩʩʫ (ʛ/ʤ2) 

ʚʠʜʦʚ. ɺʩʝʛʦ ʚʟʷʪʦ 54 ʧʨʦʙʳ (ʧʦ 27 ʧʨʦʙ ʚ ʢʘʞʜʦʤ ʨʘʡʦʥʝ). ɸʨʪʠʣʣʝʨʠʡʩʢʘʷ ʙʫʭʪʘ (44Ü36'53'' 

ʩ.ʰ., 33Ü31'12'' ʚ.ʜ.) ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ ʙʦʣʴʰʦʡ 

ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʡ ʙʫʭʪʳ. ʗʚʣʷʝʪʩʷ ʧʦʣʫʟʘʤʢʥʫʪʦʡ ʘʢʚʘʪʦʨʠʝʡ. ʂʘʨʘʥʪʠʥʥʘʷ ʙʫʭʪʘ (44Ü36'45'' 

ʩ.ʰ., 33Ü29'59'' ʚ.ʜ.) ʨʘʩʧʦʣʦʞʝʥʘ ʧʨʠʤʝʨʥʦ ʚ 2 ʢʤ ʶʛʦ-ʟʘʧʘʜʥʝʝ ɸʨʪ. ʙʫʭʪʳ ʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʦʪʢʨʳʪʦʡ. ɽʸ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʩʦʩʪʘʚʣʷʝʪ 1.25 ʢʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʰʠʨʠʥʘ 0.64 ʢʤ, ʛʣʫʙʠʥʘ ʧʨʠ ʚʭʦʜʝ ï 15 ʤ (ʂʫʬʪʘʨʢʦʚʘ ʠ ʜʨ., 2008). ɽʩʣʠ ʚ ʂʘʨʘʥʪʠʥʥʦʡ ʙʫʭʪʝ 

ʘʚʪʦʨʦʤ (ʄʘʢʘʨʦʚ, 2005, 2012) ʨʘʥʝʝ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʣʣʶʩʢʦʚ ʥʘ ʜʘʥʥʳʭ 

ʩʫʙʩʪʨʘʪʘʭ, ʪʦ ʚ ɸʨʪʠʣʣʝʨʠʡʩʢʦʡ ʙʫʭʪʳ ʪʘʢʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʚʧʝʨʚʳʝ. 
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ɺ ʮʝʣʦʤ ʦʙʥʘʨʫʞʝʥʦ 12 ʚʠʜʦʚ Mollusca, ʠʟ ʥʠʭ 10 ʚʠʜʦʚ ʚ ʂʘʨʘʥʪʠʥʥʦʡ ʙʫʭʪʝ ʠ 8 ʚʠʜʦʚ 

ʚ ɸʨʪ. ʙʫʭʪʝ. ʆʙʱʠʭ ʚʠʜʦʚ ï 6, ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʥʦʩʪʠ ʏʝʢʘʥʦʚʩʢʦʛʦ-ʉʝʨʝʥʩʝʥʘ ʩʦʩʪʘʚʠʣ 0.67. 

ʇʨʝʦʙʣʘʜʘʶʪ Gastropoda (9 ʚʠʜʦʚ, ʚʢʣʶʯʘʷ 1 ʚʠʜ ʛʦʣʦʞʘʙʝʨʥʠʢʘ), ʦʪʤʝʯʝʥʳ ʪʘʢʞʝ Bivalvia (2 

ʚʠʜʘ) ʠ Polyplacophora (1 ʚʠʜ). ʅʘ ʤʦʣʫ ʚ ʂʘʨʘʥʪʠʥʥʦʡ ʙʫʭʪʝ ʚ 2015-2016 ʛʛ. ʦʙʥʘʨʫʞʝʥʳ ʚʠʜʳ, 

ʥʝ ʚʩʪʨʝʯʝʥʥʳʝ ʟʜʝʩʴ ʨʘʥʝʝ (ʚ 2003-2004 ʠ 2011 ʛʛ.) ï ʛʦʣʦʞʘʙʝʨʥʠʢ Limapontia capitata (O.F. 

M¿ller, 1774), ʨʘʢʦʚʠʥʥʳʝ ʛʘʩʪʨʦʧʦʜʳ Rissoa membranacea J. Adams, 1800 ʠ R. parva Da Costa, 

1778. ɺ ʦʙʱʝʤ, ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʦʪʤʝʯʝʥʦ ʚ ʤʘʨʪʝ 2015 ʛ. (4), ʤʘʢʩʠʤʘʣʴʥʦʝ ï ʚ 

ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ (7), ʘ ʪʘʢʞʝ ʚ ʤʘʨʪʝ 2016 ʛ. (8). ʊʘʢʠʝ ʦʪʣʠʯʠʷ ʚ ʤʘʨʪʝ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚʦʟʤʦʞʥʦ 

ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʚ 2015 ʛ. ʙʳʣʘ ʧʦʟʜʥʷʷ ʚʝʩʥʘ, ʘ ʚ 2016 ʛ. ï ʨʘʥʥʷʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʤʘʨʪʝ 2016 

ʛ., ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2015 ʛ., ʦʪʤʝʯʝʥʳ ʪʘʢʠʝ ʪʝʧʣʦʣʶʙʠʚʳʝ ʚʠʜʳ ʢʘʢ Bittium reticulatum Da Costa, 

1778 ʠ Tricolia pullus Linnaeus, 1758. 

ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ Mollusca ʚ ʂʘʨʘʥʪʠʥʥʦʡ ʙʫʭʪʝ ʩʦʩʪʘʚʠʣʘ 3624Ñ874 ʵʢʟ./ʤ2, ʚ 

ɸʨʪʠʣʣʝʨʠʡʩʢʦʡ ï 3561Ñ1373 ʵʢʟ./ʤ2. ɺ ʦʙʝʠʭ ʙʫʭʪʘʭ ʩʘʤʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʠʜʦʤ ʷʚʣʷʝʪʩʷ 

ʜʚʫʩʪʚʦʨʯʘʪʳʡ ʤʦʣʣʶʩʢ Mitylaster lineatus (Gmelin 1791) ï 3091Ñ703 ʠ 3031Ñ1259 ʵʢʟ./ʤ2 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦʪ ʚʠʜ ʪʠʧʠʯʝʥ ʜʣʷ ʪʚʸʨʜʳʭ ʩʫʙʩʪʨʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

(ʄʘʢʘʨʦʚ, 2012). ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ɸʨʪ. ʙʫʭʪʝ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʦʙʥʘʨʫʞʝʥʘ ʤʠʜʠʷ Mytilus galloprovincialis Lamarck, 1819 (448 ʵʢʟ./ʤ2), ʘ ʚ ʂʘʨʘʥʪʠʥʥʦʡ ʙʫʭʪʝ 

ï Gibbula adriatica (Linnaeus, 1758) (126 ʵʢʟ./ʤ2). 
ɺ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʣʣʶʩʢʦʚ ʤʘʢʩʠʤʫʤʳ ʠ ʤʠʥʠʤʫʤʳ ʚ ʦʩʥʦʚʥʦʤ 

ʦʙʫʩʣʦʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷʤʠ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʤʠʪʠʣʷʩʪʝʨʘ. ɺ ʮʝʣʦʤ, ʥʘʠʤʝʥʴʰʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ Mollusca ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʘʨʪ 2016 ʛ. (1605 ʵʢʟ./ʤ2), ʥʦ ʚ ʂʘʨʘʥʪʠʥʥʦʡ ʙʫʭʪʝ ï ʥʘ 

ʤʘʨʪ 2015 ʛ. (1908 ʵʢʟ./ʤ2). ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʤʠʥʠʤʫʤ ʦʙʠʣʠʷ ʚʠʜʦʚ ʦʪʤʝʯʝʥ ʨʘʥʥʝʡ ʚʝʩʥʦʡ. 

ʄʘʢʩʠʤʫʤ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʣʝʪʦʤ ï ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ (5925 ʵʢʟ./ʤ2), ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʟʤʥʦʞʝʥʠʝ ʤʥʦʛʠʭ ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʠʪʠʣʷʩʪʝʨʘ (ɿʘʭʚʘʪʢʠʥʘ, 1959; ʏʫʭʯʠʥ, 

1984). 

ʉʨʝʜʥʷʷ ʙʠʦʤʘʩʩʘ Mollusca ʚʳʰʝ ʚ ɸʨʪʠʣʣʝʨʠʡʩʢʦʡ ʙʫʭʪʝ (1109.095Ñ691.046 ʛ/ʤ2), ʯʝʤ 

ʚ ʂʘʨʘʥʪʠʥʥʦʡ (198.387Ñ45.891 ʛ/ʤ2), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚ 

ʧʝʨʚʦʤ ʨʘʡʦʥʝ ʙʦʣʴʰʠʭ ʧʦ ʚʝʩʫ ʠ ʨʘʟʤʝʨʫ ʤʠʜʠʡ, ʘ ʚʦ ʚʪʦʨʦʤ ï ʙʦʣʝʝ ʤʝʣʢʠʭ ʤʠʪʠʣʷʩʪʝʨʦʚ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʤʦʣʣʶʩʢʦʚ ʚ ʮʝʣʦʤ ʦʪʤʝʯʝʥʘ ʚ ʩʝʥʪʷʙʨʝ (1906.424 ʛ/ʤ2) ʟʘ ʩʯʸʪ 

ʤʠʜʠʡ, ʤʠʥʠʤʘʣʴʥʘʷ ï ʚ ʤʘʨʪʝ 2016 ʛ. (184.217 ʛ/ʤ2). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ ʩʦʩʪʘʚʘ, ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ Mollusca ʥʘ 

ʪʚʸʨʜʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʫ ʧʦʙʝʨʝʞʴʷ ʉʝʚʘʩʪʦʧʦʣʷ ʚ ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʝ çʩʫʰʘ-ʤʦʨʝè 

ʚ ʮʝʣʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʤʠʥʠʤʫʤ ʠ ʣʝʪʥʝ-ʨʘʥʥʝʦʩʝʥʥʠʡ ʤʘʢʩʠʤʫʤ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʪʝʧʣʦʣʶʙʠʚʳʭ ʚʠʜʦʚ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɿʘʭʚʘʪʢʠʥʘ ʂ.ɸ., 1959. ʃʠʯʠʥʢʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ // 

ʊʨʫʜʳ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ. ɺʳʧ. 11. ʉ. 108ï118. 
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ʕʩʪʫʘʨʥʳʝ ʢʨʘʙʳ ʗʧʦʥʩʢʦʛʦ ʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʝʡ: ʨʝʜʢʠʝ ʚʠʜʳ ʠ ʥʦʚʳʝ ʥʘʭʦʜʢʠ 

 

ʈʝʟʶʤʝ. ʇʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʠ ʨʘʡʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠʙʨʝʞʥʳʭ ʢʨʘʙʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʚ ʵʩʪʫʘʨʠʷʭ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʗʧʦʥʩʢʦʝ ʠ ʆʭʦʪʩʢʦʝ ʤʦʨʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʩʧʠʩʦʢ ʚʢʣʶʯʘʝʪ ʧʷʪʴ ʚʠʜʦʚ: Hemigrapsus penicillatus (de Haan, 1835) (Varunidae) (ʦʪʤʝʯʘʝʪʩʷ 

ʜʣʷ ʬʘʫʥʳ ʈʌ ʚʧʝʨʚʳʝ), Hemigrapsus takanoi Asakura & Watanabe, 2005 (Varunidae), Eriocheir 

japonica (de Haan, 1835) (Varunidae), Helice tridens (de Haan, 1835) (Varunidae) ʠ Deiratonotus 

cristatum (de Man, 1895) (Camptandriidae). 
 

ʇʨʠʙʨʝʞʥʳʝ ʵʩʪʫʘʨʥʳʝ ʢʨʘʙʳ (Crustacea: Decapoda: Brachyura) ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ, ʦʩʦʙʝʥʥʦ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʰʠʨʦʪʘʭ, ʛʜʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʘʥʥʦʡ ʛʨʫʧʧʳ (Morton, Zeng, 1982; Morton, 

Morton, 1983; Coldrey, 1986). ʆʜʥʘʢʦ ʚ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʜʘʥʥʘʷ ʛʨʫʧʧʘ ʢʨʘʙʦʚ ʪʘʢʞʝ 

ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʙʨʝʞʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ. ɺ ʬʘʫʥʝ ʈʦʩʩʠʠ ʧʨʠʙʨʝʞʥʳʝ ʵʩʪʫʘʨʥʳʝ ʢʨʘʙʳ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ɼʘʣʴʥʝʤ 

ɺʦʩʪʦʢʝ ʚ ʘʢʚʘʪʦʨʠʠ ʗʧʦʥʩʢʦʛʦ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʧʠʩʘʥʦ 

ʯʝʪʳʨʝ ʚʠʜʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ, Helice tridens (de Haan, 1835) (Varunidae), ʷʚʣʷʝʪʩʷ, ʚʝʨʦʷʪʥʦ, 

ʚʳʤʝʨʰʠʤ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʪʘʢ ʢʘʢ ʜʦʩʪʦʚʝʨʥʳʝ ʥʘʭʦʜʢʠ ʩ 2000-ʭ ʛʦʜʦʚ ʦʪʩʫʪʩʪʚʫʶʪ (ʩʦʙʩʪʚ. 

ʜʘʥʥʳʝ), ʠ ʦʜʠʥ ʚʠʜ, Deiratonotus cristatum (de Man, 1895) (Camptandriidae), ʠʟʚʝʩʪʝʥ ʧʦ 

ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʤʝʩʪʦʦʙʠʪʘʥʠʶ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʦ-ʚʘ ʉʘʭʘʣʠʥ (ʃʘʙʘʡ, 2004). ɼʚʘ ʜʨʫʛʠʭ 

ʵʩʪʫʘʨʥʳʭ ʚʠʜʘ, Hemigrapsus takanoi Asakura & Watanabe, 2005 (Varunidae) ʠ Eriocheir japonica 

(de Haan, 1835) (Varunidae), ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʜʦʣʴ ʨʦʩʩʠʡʩʢʦʛʦ 

ʧʦʙʝʨʝʞʴʷ ʗʧʦʥʩʢʦʛʦ ʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʝʡ, ʦʪ ʟʘʣʠʚʘ ʇʦʩʴʝʪ ʜʦ ʫʩʪʴʷ ʨʝʢʠ ɸʤʫʨ, ʘ ʪʘʢʞʝ ʚ 

ʶʞʥʦʡ ʯʘʩʪʠ ʦ-ʚʘ ʉʘʭʘʣʠʥ (ɺʠʥʦʛʨʘʜʦʚ, 1950; ʄʘʨʠʥ, 2013ʘ, ʙ, ʚ). 

Hemigrapsus takanoi Asakura et Watanabe, 2005 ʙʳʣ ʦʧʠʩʘʥ ʢʘʢ ʚʠʜ-ʜʚʦʡʥʠʢ (sibling 

species) H. penicillatus (de Haan, 1835) ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʢʨʘʩʢʠ ʠ 

ʤʦʨʬʦʣʦʛʠʠ ʢʦʥʝʯʥʦʩʪʝʡ, ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (Asakura, Watanabe, 2005; 

Yamasaki et al., 2011). ɺ ʨʘʙʦʪʘʭ ʷʧʦʥʩʢʠʭ ʫʯʝʥʳʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ H. takanoi ʦʙʠʪʘʝʪ ʚʜʦʣʴ 

ʧʦʙʝʨʝʞʴʷ ʦ-ʚʦʚ ʍʦʢʢʘʡʜʦ, ʍʦʥʩʶ, ʐʠʢʦʢʫ ʠ ʂʶʩʶ, ʛʜʝ ʚʩʪʨʝʯʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ H. 

penicillatus, ʪʦʛʜʘ ʢʘʢ ʶʞʥʝʝ, ʜʦ ʶʞʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʠʪʘʷ ʠ ʌʦʨʤʦʟʘ (ʊʘʡʚʘʥʴ), ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ H. penicillatus (Asakura & Watanabe, 2005; Yamasaki et al., 2011). ʆʩʦʙʠ H. 

penicillatus ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʨʘʡʦʥʝ ʛ. ʉʦʢʯʦ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʶʞʥʦʢʦʨʝʡʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ (ʄʘʨʠʥ, 2013ʙ). ʆʜʥʘʢʦ, ʨʷʜ ʘʚʪʦʨʦʚ (Sakai, 2007; Yamasaki et al., 2011) 

ʦʪʨʠʮʘʝʪ ʚʘʣʠʜʥʦʩʪʴ H. takanoi, ʧʨʠʚʦʜʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʩʦʙʝʡ ʩ ʧʦʛʨʘʥʠʯʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ, ʘ ʪʘʢʞʝ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʢʟʝʤʧʣʷʨʦʚ ʠʟ ʗʧʦʥʠʠ, ʢʦʪʦʨʳʤ, ʧʦ ʤʥʝʥʠʶ 

ʘʚʪʦʨʦʚ, ʦʪʥʦʩʷʪʩʷ ʢ H. penicillatus. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʚ ʨʘʙʦʪʝ ʀ. ʄʘʨʠʥʘ (2013ʙ) ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʚʜʦʣʴ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʤʘʪʝʨʠʢʦʚʦʛʦ ʧʦʙʝʨʝʞʴʷ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ H. 

takanoi, ʪʦʛʜʘ ʢʘʢ ʨʘʥʝʝ ʫʧʦʤʠʥʘʝʤʳʡ H. penicillatus (ɹʨʘʞʥʠʢʦʚ, 1907; ʂʦʙʷʢʦʚʘ, 1936, 1958, 

1967, 1979; ɺʠʥʦʛʨʘʜʦʚ, 1947, 1950) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʦʪʩʫʪʩʪʚʫʝʪ. ʆʜʥʘʢʦ, ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ 

ʩʙʦʨʦʚ ʵʩʪʫʘʨʠʠ ʨʝʢʠ ɺʦʣʯʘʥʢʘ ʟʘʣ. ɺʦʩʪʦʢ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚ 2013 ʠ 2014 ʛʦʜʘʭ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʦʩʦʙʠ ʢʨʘʙʦʚ, ʢʦʪʦʨʳʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʨʘʙʦʪʝ 

ɸʩʘʢʫʨʳ ʠ ɺʘʪʘʥʘʙʵ (Asakura, Watanabe, 2005) ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ 

H. penicillatus. ɹʦʣʝʝ ʪʦʛʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʶʞʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦ-ʚʘ ʉʘʭʘʣʠʥ ʠ 

ʤʘʪʝʨʠʢʦʚʦʛʦ ʧʦʙʝʨʝʞʴʷ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚ 2013ï2014 ʛʦʜʘʭ ʧʦʟʚʦʣʠʣʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ 

ʫʪʦʯʥʠʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʟʚʝʩʪʥʳʭ ʚʠʜʦʚ ʵʩʪʫʘʨʥʳʭ 

ʧʨʠʙʨʝʞʥʳʭ ʢʨʘʙʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʧʠʩʦʢ ʵʩʪʫʘʨʥʳʭ ʢʨʘʙʦʚ ʗʧʦʥʩʢʦʛʦ ʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʝʡ ʚʢʣʶʯʘʝʪ 

ʧʷʪʴ ʚʠʜʦʚ: Hemigrapsus penicillatus (de Haan, 1835) (Varunidae) (ʦʪʤʝʯʘʝʪʩʷ ʜʣʷ ʬʘʫʥʳ ʈʌ 
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ʚʧʝʨʚʳʝ), Hemigrapsus takanoi Asakura & Watanabe, 2005 (Varunidae), Eriocheir japonica (de 

Haan, 1835) (Varunidae), Helice tridens (de Haan, 1835) (Varunidae) ʠ Deiratonotus cristatum (de 

Man, 1895) (Camptandriidae). ɼʚʘ ʚʠʜʘ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ, H. takanoi ʠ E. japonica, ʷʚʣʷʶʪʩʷ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʜʦʣʴ ʨʦʩʩʠʡʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʗʧʦʥʩʢʦʛʦ ʠ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ. Helice tridens ʠʟʚʝʩʪʝʥ ʚ ʫʢʘʟʘʥʥʦʤ ʨʝʛʠʦʥʝ ʪʦʣʴʢʦ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ 

ʢʘʢ çʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠèò, ʥʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʚʝʨʦʷʪʥʦ, ʚ ʫʢʘʟʘʥʥʦʤ ʘʨʝʘʣʝ 

ʷʚʣʷʝʪʩʷ ʚʳʤʝʨʰʠʤ, ʪʘʢ ʢʘʢ ʥʝ ʦʪʤʝʯʘʣʩʷ ʩ 2000-ʭ ʛʦʜʦʚ. ɼʚʘ ʦʩʪʘʚʰʠʭʩʷ ʚʠʜʘ, D. cristatum ʠ 

H. penicillatus, ʦʪʤʝʯʘʶʪʩʷ ʢʘʢ ʫʟʢʦʘʨʝʘʣʴʥʳʝ: ʝʜʠʥʩʪʚʝʥʥʘʷ ʧʦʧʫʣʷʮʠʷ D. cristatum ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʠʟʚʝʩʪʥʘ ʠʟ ʵʩʪʫʘʨʠʷ ʨʝʢʠ ʉʨʝʜʥʷʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ʙʫʭʪʳ 

ʃʦʩʦʩʝʡ ʟʘʣ. ɸʥʠʚʘ ʦ-ʚʘ ʉʘʭʘʣʠʥ (ʆʭʦʪʩʢʦʝ ʤʦʨʝ), ʪʦʛʜʘ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʟʚʝʩʪʥʳʤ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ H. penicillatus ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʧʦʢʘ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʵʩʪʫʘʨʠʡ ʨʝʢʠ ɺʦʣʯʘʥʢʘ ʚ ʟʘʣ. ɺʦʩʪʦʢ ʠ ʵʩʪʫʘʨʠʡ ʥʝʙʦʣʴʰʦʛʦ ʨʫʯʴʷ ʚ ʙʫʭʪʝ ɺʠʪʷʟʴ ʟʘʣʠʚʘ 

ʇʦʩʴʝʪʘ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) (ʜʘʥʥʘʷ ʧʫʙʣʠʢʘʮʠʷ). ɼʣʷ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʧʦʧʫʣʷʮʠʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʩʝʚʝʨʥʳʤʠ; ʦʙʣʘʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʥʘʭʦʜʠʪʩʷ 

ʚ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ï ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʂʦʨʝʡʩʢʦʛʦ 

ʧʦʣʫʦ-ʚʘ ʠ ʦ-ʚʦʚ ʗʧʦʥʠʠ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʤʦʨʬʦʣʦʛʠʷ, ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ, ʵʢʦʣʦʛʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʵʩʪʫʘʨʥʳʭ ʢʨʘʙʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʠ ʧʨʠʣʝʛʘʶʱʠʭ 

ʦʙʣʘʩʪʷʭ. 
 

ʇʨʝʜʩʪʘʚʣʝʥ ʢʣʶʯ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʘʙʦʚ ʨʦʜʘ Hemigrapsus Dana, 1851 (Varunidae), 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʘʢʚʘʪʦʨʠʠ ʗʧʦʥʩʢʦʛʦ ʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʝʡ (ʩʦʛʣʘʩʥʦ ɺʠʥʦʛʨʘʜʦʚʫ (1950) ʩ 

ʜʦʧʦʣʥʝʥʠʷʤʠ) *: 

 

1. ʂʘʨʘʧʘʢʩ ʢʚʘʜʨʘʪʥʳʡ, ʩ ʧʦʯʪʠ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʙʦʢʦʚʳʤʠ ʢʨʘʷʤʠ; ʭʦʜʠʣʴʥʳʝ ʢʦʥʝʯʥʦʩʪʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʣʠʥʥʳʝ, ʦʙʱʘʷ ʜʣʠʥʘ ʜʠʩʪʘʣʴʥʳʭ ʯʘʩʪʝʡ ʭʦʜʠʣʴʥʳʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ 

ʜʣʠʥʥʝʝ ʰʠʨʠʥʳ ʢʘʨʘʧʘʢʩʘ; ʜʣʠʥʘ ʧʨʦʧʦʜʫʩʘ ʭʦʜʠʣʴʥʳʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʨʠʤʝʨʥʦ ʚ 2.5-3 ʨʘʟʘ 

ʙʦʣʴʰʝ ʰʠʨʠʥʳ ééééééééééééééé Hemigrapsus longitarsis (Miers, 1879) 

(ɺʠʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʦʪ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʜʦ ʐʘʥʴʜʫʥʩʢʦʛʦ ʧʦʣʫʦ-ʚʘ ʠ ʦʪ ʉʘʥʛʘʨʩʢʦʛʦ 

ʧʨʦʣʠʚʘ ʜʦ ʅʘʛʘʩʘʢʠ; ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 3 ʜʦ 16 ʤ); 

ï ʐʠʨʠʥʘ ʢʘʨʘʧʘʢʩʘ ʟʘʤʝʪʥʦ ʙʦʣʴʰʝ ʝʛʦ ʚʳʩʦʪʳ, ʙʦʢʦʚʳʝ ʢʨʘʷ ʩʣʝʛʢʘ ʜʫʛʦʦʙʨʘʟʥʳʝ; 

ʭʦʜʠʣʴʥʳʝ ʢʦʥʝʯʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʝ, ʦʙʱʘʷ ʜʣʠʥʘ ʜʠʩʪʘʣʴʥʳʭ ʯʘʩʪʝʡ ʭʦʜʠʣʴʥʳʭ 

ʢʦʥʝʯʥʦʩʪʝʡ ʧʨʠʤʝʨʥʦ ʚ 1.5 ʨʘʟʘ ʜʣʠʥʥʝʝ ʰʠʨʠʥʳ ʢʘʨʘʧʘʢʩʘ; ʜʣʠʥʘ ʧʨʦʧʦʜʫʩʘ ʭʦʜʠʣʴʥʳʭ 

ʢʦʥʝʯʥʦʩʪʝʡ ʧʨʠʤʝʨʥʦ ʚ 1.5-2 ʨʘʟʘ ʙʦʣʴʰʝ ʰʠʨʠʥʳ .................................................................... 2 
 

2. ʇʦʜʛʣʘʟʥʠʯʥʳʡ ʛʨʝʙʝʥʴ, ʧʦʢʨʳʪʳʡ ʦʯʝʥʴ ʪʦʥʢʠʤʠ ʧʦʧʝʨʝʯʥʳʤʠ ʥʘʩʝʯʢʘʤʠ, ʙʝʟ ʧʝʨʝʨʳʚʘ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʟʘ ʥʘʨʫʞʥʳʡ ʫʛʦʣ ʦʨʙʠʪ. ʂʣʝʰʥʠ ʩʘʤʮʦʚ ʛʦʣʳʝ, ʙʝʟ ʧʫʯʢʘ ʱʝʪʠʥʦʢ 

ééééééééé....................................................... Hemigrapsus sanguineus (De Haan, 1835) 
(ɺʠʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʦʪ ʶʞʥʦʛʦ ʇʨʠʤʦʨʴʷ, ʦ-ʚʘ ʄʦʥʝʨʦʥ ʠ ʟʘʣ. ɸʥʠʚʘ ʜʦ ɻʘʚʘʡʩʢʠʭ ʦ-ʚʦʚ, 

ɸʚʩʪʨʘʣʠʠ ʠ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ; ʚʩʪʨʝʯʘʝʪʩʷ ʦʪ ʣʠʪʦʨʘʣʠ ʜʦ ʛʣʫʙʠʥʳ 40-50 ʤʝʪʨʦʚ) 

ï ʇʦʜʛʣʘʟʥʠʯʥʳʡ ʛʨʝʙʝʥʴ ʢʦʨʦʪʢʠʡ, ʥʝ ʜʦʩʪʠʛʘʝʪ ʥʘʨʫʞʥʦʛʦ ʫʛʣʘ ʦʨʙʠʪ, ʧʨʝʨʳʚʘʝʪʩʷ ʧʦʜ 

ʥʘʨʫʞʥʳʤ ʫʛʣʦʤ ʦʨʙʠʪ ʠ ʜʘʣʝʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʚʠʜʝ 2-4 ʩʙʣʠʞʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʙʫʛʦʨʢʦʚ. 

ʉʘʤʮʳ ʩ ʤʦʱʥʳʤ ʧʫʯʢʦʤ ʚʦʣʦʩʢʦʚ ʥʘ ʢʣʝʰʥʷʭ éééééé...ééééééééééé.... 3 

 

3. ʊʝʤʥʳʝ ʧʷʪʥʘ ʥʘ ʧʝʨʚʳʭ ʛʨʫʜʥʳʭ ʩʪʝʨʥʠʪʘʭ ʢʨʫʧʥʳʝ ʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʞʝ ʥʘ ʘʙʜʦʤʝʥʝ ʫ 

ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ; ʧʫʯʦʢ ʱʝʪʠʥʦʢ ʚ ʦʩʥʦʚʘʥʠʠ ʧʘʣʴʮʝʚ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ ʢʣʝʰʥʠ ʫ ʩʘʤʮʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ, ʜʦʩʪʠʛʘʝʪ ʣʠʰʴ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʯʝʪʚʝʨʪʠ ʜʣʠʥʳ ʧʘʣʴʮʝʚ ʢʣʝʰʥʠ 

éééééééééééééééééééé.éééééééééééé..é. H. penicillatus 

(ɽʜʠʥʩʪʚʝʥʥʳʤ ʠʟʚʝʩʪʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʚʠʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʷʚʣʷʝʪʩʷ ʵʩʪʫʘʨʠʡ ʨʝʢʠ 

ɺʦʣʯʘʥʢʘ ʚ ʟʘʣ. ɺʦʩʪʦʢ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ; ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʫʞʜʘʝʪʩʷ ʚ ʫʪʦʯʥʝʥʠʠ; ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʥʘ ʛʣʫʙʠʥʘʭ 1-3 

ʤʝʪʨʘ) 
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ï ʊʝʤʥʳʝ ʧʷʪʥʘ ʥʘ ʧʝʨʚʳʭ ʛʨʫʜʥʳʭ ʩʪʝʨʥʠʪʘʭ ʤʝʣʢʠʝ ʠ ʦʪʩʫʪʩʪʚʫʶʪ ʥʘ ʘʙʜʦʤʝʥʝ ʫ ʩʘʤʮʦʚ ʠ 

ʩʘʤʦʢ; ʧʫʯʦʢ ʱʝʪʠʥʦʢ ʚ ʦʩʥʦʚʘʥʠʠ ʧʘʣʴʮʝʚ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ ʢʣʝʰʥʠ ʫ ʩʘʤʮʦʚ ʢʨʫʧʥʳʡ ʠ 

ʜʦʭʦʜʠʪ ʜʦ ʩʝʨʝʜʠʥʳ ʧʘʣʴʮʝʚ ééééééééé..éééé.................................... H. takanoi 
(ɺʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʦʪ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʠ ʧʦʙʝʨʝʞʴʷ ʂʫʨʠʣʴʩʢʠʭ ʦ-ʚʦʚ ʜʦ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʧʦʙʝʨʝʞʴʷ ʂʠʪʘʷ (ɻʦʥʢʦʥʛʘ) ʠ ʦ-ʚʘ ʌʦʨʤʦʟʘ (ʊʘʡʚʘʥʴ). ʗʚʣʷʝʪʩʷ ʘʢʪʠʚʥʳʤ ʚʩʝʣʝʥʮʝʤ, 

ʟʘʩʝʣʠʚʰʠʤ ɽʚʨʦʧʝʡʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʉʝʚʝʨʥʦʛʦ ʤʦʨʷ, ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ ʠ, ʚʦʟʤʦʞʥʦ, ʚʩʝʣʠʣʩʷ 

ʚ ʏʝʨʥʦʝ ʤʦʨʝ; ʚʩʪʨʝʯʘʝʪʩʷ ʦʪ ʣʠʪʦʨʘʣʠ ʜʦ ʛʣʫʙʠʥʳ 10-15 ʤʝʪʨʦʚ) 

 

* ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʥʘʤʠ ʨʘʡʦʥʝ ï ʚ ʘʢʚʘʪʦʨʠʠ ʟʘʣ. 

ɺʦʩʪʦʢ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʚʩʝ ʯʝʪʳʨʝ ʚʠʜʘ ʢʨʘʙʦʚ ʨʦʜʘ Hemigrapsus ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʚʤʝʩʪʥʦ 

(ʄʘʨʠʥ, ʂʦʨʥʠʝʥʢʦ, 2014). 

 

ɸʚʪʦʨ ʠʩʢʨʝʥʥʝ ʧʨʠʟʥʘʪʝʣʝʥ ʜʠʨʝʢʪʦʨʫ ʠ ʩʦʪʨʫʜʥʠʢʘʤ ʩʪʘʥʮʠʠ çɺʦʩʪʦʢè ʀɹʄ ɼɺʆ 

ʈɸʅ, ʘ ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʢʘʤ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʤʦʨʷ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ ʈɸʅ (ʀɹʄ 

ɼɺʆ ʈɸʅ), ʢ.ʙ.ʥ. ʆ.ʄ. ʂʦʨʥ, ʢ.ʙ.ʥ. ɽ.ʉ. ʂʦʨʥʠʝʥʢʦ ʠ ʢ.ʙ.ʥ. ɸ.ʉ. ʄʘʡʦʨʦʚʦʡ, ʟʘ ʧʦʤʦʱʴ ʚ ʩʙʦʨʝ 

ʤʘʪʝʨʠʘʣʘ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʦʝʢʪʘ ʈʌʌʀ 15-04-05125_ʘ. 
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ʌʣʦʨʘ ʜʝʩʤʠʜʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ 

ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʰʪʘʤʤʦʚ 

 

ʈʝʟʶʤʝ. ɺ 174 ʧʦʣʫʯʝʥʥʳʭ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʰʪʘʤʤʘʭ ʜʝʩʤʠʜʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 49 ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ ʥʠʞʝ ʚʠʜʦʚʦʛʦ ʨʘʥʛʘ ʠʟ 10 ʨʦʜʦʚ. ɺʳʷʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʦʜʘ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʩʝʤʝʡʩʪʚʫ Desmidiaceae: ʨʦʜ Staurastrum (14 ʚʠʜʦʚ), 

Euastrum (9 ʚʠʜʦʚ ʠ 1 ʨʘʟʥʦʚʠʜʥʦʩʪʴ), Cosmarim (5 ʚʠʜʦʚ ʠ 1 ʨʘʟʥʦʚʠʜʥʦʩʪʴ), Xanthidium (4 

ʚʠʜʘ), Micrasterias (3 ʚʠʜʘ) ʠ ʧʦ ʦʜʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ ʠʟ ʨʦʜʦʚ Desmidium, Hyalotheca, 

Staurodesmus ʠ Spondylosium. ɼʝʩʷʪʴ ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʨʘʥʛʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʦʜʦʤ Closterium ʦʜʥʦʠʤʸʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ ï Closteriaceae. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʜʝʩʤʠʜʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʥʘʩʯʠʪʳʚʘʝʪ 86 ʚʥʫʪʨʠʨʦʜʦʚʳʭ ʪʘʢʩʦʥʦʚ. 

 

ʇʦʨʷʜʦʢ ɼʝʩʤʠʜʠʝʚʳʝ (Desmidiales) ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ Zygnematophyceae, ʦʪʜʝʣʫ 

Streptophyta. ʕʪʦ ʧʘʨʘʬʠʣʠʪʝʯʝʩʢʘʷ ʛʨʫʧʧʘ ʚʦʜʦʨʦʩʣʝʡ, ʢʦʪʦʨʫʶ, ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʜʘʥʥʳʤ, 

ʩʯʠʪʘʶʪ ʧʨʝʜʢʦʚʦʡ ʜʣʷ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ (ɻʦʥʯʘʨʦʚ, 2009). ʀʭ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʙʠʪʘʶʪ ʧʦ 

ʚʩʝʤʫ ʟʝʤʥʦʤʫ ʰʘʨʫ ʠ ʥʘʩʝʣʷʶʪ ʧʨʝʩʥʦʚʦʜʥʳʝ ʚʦʜʦʝʤʳ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʪʨʦʬʥʦʩʪʠ ʠ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʀʟ-ʟʘ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʚʠʜʦʚ, 

ʦʙʠʪʘʶʱʠʭ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʠ 

ʟʘʥʠʤʘʝʤʳʭ ʠʤʠ ʥʠʰ, ʜʝʩʤʠʜʠʝʚʳʝ ʩʣʫʞʘʪ ʥʘʜʝʞʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ. ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʩʨʝʜʝ, ʢʦʨʦʪʢʠʤ ʮʠʢʣʦʤ ʨʘʟʤʥʦʞʝʥʠʷ 

(ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʩʰʠʤʠ ʨʘʩʪʝʥʠʷʤʠ) ʠ ʙʳʩʪʨʳʤ çʦʪʚʝʪʦʤè ʥʘ ʠʟʤʝʥʠʚʰʠʝʩʷ ʫʩʣʦʚʠʷ ʩʨʝʜʳ 

ʜʝʩʤʠʜʠʝʚʳʝ ʚʦʜʦʨʦʩʣʠ ʩʣʫʞʘʪ ʥʘʜʸʞʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ɺʳʩʦʢʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ: ʘʮʠʜʦ- ʠʣʠ ʘʣʢʘʣʠʬʠʟʘʮʠʠ, ʵʚʪʨʦʬʠʢʘʮʠʠ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚʣʠʷʶʪ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʝʩʤʠʜʠʝʚʳʭ, ʩʪʘʚʷʪ ʧʦʜ ʫʛʨʦʟʫ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ (ĠŠastnĨ, 2009). ɺʦʜʦʨʦʩʣʠ, ʚʭʦʜʷʱʠʝ ʚ ʧʦʨʷʜʦʢ 

ʜʝʩʤʠʜʠʝʚʳʭ, ʠʟʜʘʚʥʘ ʧʨʠʚʣʝʢʘʶʪ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʥʦ ʠ ʣʶʙʠʪʝʣʝʡ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʝʡʯʘʩ ʵʪʘ ʛʨʫʧʧʘ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʦʡ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʅʦ ʚ ʩʚʷʟʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʦʣʝʢʫʣʷʨʥʳʭ, ʩʠʩʪʝʤʘʪʠʢʘ ʠ ʪʘʢʩʦʥʦʤʠʷ ʚʦʜʦʨʦʩʣʝʡ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʝʨʴʸʟʥʦʡ ʨʝʚʠʟʠʠ. ʆʪʩʫʪʩʪʚʠʝ ʯʸʪʢʦʡ ʚʠʜʦʚʦʡ ʢʦʥʮʝʧʮʠʠ, ʩʣʦʞʥʦʩʪʴ ʚ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʩʣʦʞʥʷʶʪ ʦʮʝʥʢʫ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʝʩʤʠʜʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ɺ ʩʚʷʟʠ 
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ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʘ ʨʘʙʦʪʘ ʧʦ ʜʝʪʘʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ. 

ʊʘʢʘʷ ʨʘʙʦʪʘ ʚʝʜʸʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʩ 2014 ʛʦʜʘ (ʄʘʨʪʳʥʝʥʢʦ, 2015). 

ʆʪʙʦʨ ʧʨʦʙ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʚʦʜʳ ʠ ʚʳʞʠʤʦʢ ʠʟ ʤʭʘ ʚ ʦʢʪʷʙʨʝ 2014 

ʠ ʚ ʤʘʝ, ʠʶʥʝ ʠ ʩʝʥʪʷʙʨʝ 2015 ʛʦʜʘ ʚ 10 ʚʦʜʦʸʤʘʭ: ʨʝʢʘ ʂʘʤʘ, ʙʦʣʦʪʦ ʦʢʦʣʦ ʜʝʨ. ʏʝʧʝʮ, ʨ. 

ʂʝʣʴʪʤʘ, ʧʨʫʜ ʥʘ ʨ. ɺʠʣʴʚʘ, ʦʟ. ɹʠʛʠʯʝʚʩʢʦʝ, ʙʦʣʦʪʦ ʦʢʦʣʦ ʛ. ʉʦʣʠʢʘʤʩʢ, ʙʦʣʦʪʦ ʚ ʧʦʡʤʝ ʨ. 

ʋʩʦʣʢʠ, ʂʘʤʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʢʦʣʦ ʛ. ʆʨʸʣ, ʙʦʣʦʪʦ ʦʢʦʣʦ ʜʝʨ. ʐʘʙʫʥʠʯʠ, ʅʳʪʚʝʥʩʢʠʡ ʧʨʫʜ. 

ɺ ʭʦʜʝ ʧʨʦʜʝʣʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 174 ʰʪʘʤʤʘ ʜʝʩʤʠʜʠʝʚʳʭ 

ʚʦʜʦʨʦʩʣʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 49 ʚʠʜʘʤ ʠ ʚʥʫʪʨʠʚʠʜʦʚʳʤ ʪʘʢʩʦʥʘʤ, 10 ʨʦʜʘʤ ʠ 2 ʩʝʤʝʡʩʪʚʘʤ. ʀʟ 

ʩʝʤʝʡʩʪʚʘ ʉlosteriaceae ʵʪʦ ʨʦʜ Closterium ʩ ʜʝʩʷʪʴʶ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ: Cl. acutum var. linea 

(Perty) West et G.S. West, Cl. acutum (Lyngb.) Br®b., Cl. venus K¿tz., Cl. tumidulum F.Gay, Cl. ulna 

R. Focke, Cl. kuetzingii Br®b., Cl. jenneri Ralfs, Cl. attenuatum Ehrenb., Cl. lanceolatum K¿tz., Cl. 

gracile Br®b. ʀʟ ʩʝʤʝʡʩʪʚʘ Desmidiaceae ʵʪʦ 5 ʚʠʜʦʚ ʠ 1 ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʠʟ ʨʦʜʘ Cosmarium: C. 

regulare Schmidle, C. simplicius (West et G.S. West) Grºnblad, C. raciborskii Lagerh., C. 

pseudoprotuberans Kirchn., C. circulare Reinsch, C. phaseolus Br®b. ex Ralfs; 9 ʚʠʜʦʚ ʠ ʦʜʥʘ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʠʟ ʨʦʜʘ Euastrium: E. montanum West et G.S. West, E. pectinatum Br®b., E. 

oblongum (Grev.) Ralfs, E. bidentatum Nªg., E. binale f. gutwinskii Schmidle, E. binale (Turpin) 

Ehrenb., E. ansatum (Ehrenb.) Ralfs, E. elegans (Br®b.) K¿tz., E. insulare (Wittr.) Roy, E. sublobatum 

Br®b.; 3 ʚʠʜʘ ʠʟ ʨʦʜʘ Micrasterias: M. truncate (Corda) Br®b., M. rotate (Grev.) Ralfs, M. 

denticulata Br®b.;14 ʚʠʜʦʚ ʠʟ ʨʦʜʘ Staurastrum: S. hexacerum (Ehrenb.) Wittr., S. vestitum Ralfs, S. 

botrophilum Wolle, S. laevispinum Bisset, S. turgescens De Not., S. alternans Ralfs, S. punctulatum 

Ralfs, S. hirsutum Ralfs, S. striolatum (Nªgeli) W. Archer, S. monticulosum Ralfs, S. dilatatum Ralfs, 

S. cristatum (Nªgeli) W. Archer, S. margaritaceum Ralfs, S. pentasterias Grºnblad; 4 ʚʠʜʘ ʠʟ ʨʦʜʘ 

Xanthidium: X. antilopaeum (Br®b.) K¿tz., X. armatum (Br®b.) Rabenh., X. uncinatum (Ralfs) Stastny, 

Skaloud et Neustupa, X. fasciculatum Ehrenb. ʊʘʢʞʝ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ Desmidium swartzii 

C. Agardh, Hyalotheca dissiliens Br®b., Staurodesmus convergens (Ehrenb.) S. Lillieroth ʠ 

Spondylosium pygmaeum Cooke, ̫ ʚʣʷʶʱʠʝʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʚʦʠʭ ʨʦʜʦʚ. 
ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʩʧʠʩʦʢ ʜʝʩʤʠʜʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, 

ʫʯʠʪʳʚʘʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ (ʊʘʫʩʦʥ, 1947; ʊʨʝʪʴʷʢʦʚʘ ʠ ʜʨ., 1988; ɹʝʣʷʝʚʘ, ʇʦʟʜʝʝʚ, 2005; 

ɹʝʣʷʝʚʘ, 2013, 2014) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 86 ʚʥʫʪʨʠʨʦʜʦʚʳʭ ʪʘʢʩʦʥʦʚ ʠʟ 12 ʨʦʜʦʚ ʠ 3 ʩʝʤʝʡʩʪʚ ï 

Closteriaceae, Gonatozygaceae ʠ Desmidiaceae. ʀʟ ʥʠʭ 45 ʚʠʜʦʚʳʭ ʠ ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʪʘʢʩʦʥʦʚ ʠ 

ʨʦʜʘ Hyalotheca, Micrasterias, Spondylosum, Staurodesmus ʠ Xanthidium ʚʧʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʈʘʙʦʪʘ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʝʩʤʠʜʠʝʚʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 
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ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʦʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʦʚ 

ʚʝʨʭʦʚʠʡ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʚ ʨʘʡʦʥʝ ʛ. ʂʘʟʘʥʠ) 

 

ʈʝʟʶʤʝ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ɺʦʣʞʩʢʦʛʦ ʧʣʝʩʘ 

ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʚ ʨʘʡʦʥʝ ʛ. ʂʘʟʘʥʠ) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʟʦʦʙʝʥʪʦʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʦʦʙʝʥʪʦʩ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥ 214 ʪʘʢʩʦʥʘʤʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. ʀʟ ʥʠʭ 12 ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʠʥʚʘʟʠʦʥʥʳʤʠ, ʘ 2 

ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʅʘʠʙʦʣʴʰʝʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʜʣʷ ʜʚʫʢʨʳʣʳʭ ʥʘʩʝʢʦʤʳʭ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ Chironomidae. ʆʩʥʦʚʥʳʤʠ 

ʚʠʜʘʤʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʷʚʣʷʣʠʩʴ ʛʠʜʨʘʢʘʨʠʥʳ ʠ ʙʨʶʭʦʥʦʛʠʡ ʤʦʣʣʶʩʢ Lithoglyphus 

naticoides, ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʚ ʧʨʦʙʘʭ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 50%. 

 

ʂʫʡʙʳʰʝʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ʩʠʩʪʝʤʝ ɺʦʣʞʩʢʦʛʦ 

ʢʘʩʢʘʜʘ. ɼʣʷ ʥʝʛʦ, ʢʘʢ ʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʚʥʠʥʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʩʚʦʡʩʪʚʝʥʥʦ ʥʘʣʠʯʠʝ 

ʦʙʰʠʨʥʳʭ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʫʨʦʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʢ ʣʝʚʦʤʫ ʙʝʨʝʛʫ, ʠ ʥʘ ʝʝ 

ʜʦʣʶ ʧʨʠʭʦʜʠʪʴʩʷ ʙʦʣʝʝ 40% ʧʣʦʱʘʜʠ ʜʥʘ ʚʦʜʦʝʤʘ. ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʤʝʣʢʦʚʦʜʠʡ 

ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ɺʦʣʛʦ-ʂʘʤʩʢʠʡ ʠ ɺʦʣʞʩʢʠʡ ʧʣʝʩʳ (ʂʫʡʙʳʰʝʚʩʢʦʝé, 1983; ʂʫʡʙʳʰʝʚʩʢʦʝé, 

2008). ʄʝʣʢʦʚʦʜʥʳʝ ʫʯʘʩʪʢʠ ʷʚʣʷʶʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʪʠʧʦʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ 

ʟʜʝʩʴ ʬʦʨʤʠʨʫʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ. ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʦʙʱʝʩʪʚ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ 

ʧʨʠʙʨʝʞʥʳʭ ʤʝʣʢʦʚʦʜʠʡ, ʷʚʣʷʝʪʩʷ ʩʝʟʦʥʥʦʝ ʦʩʫʰʝʥʠʝ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʝʙʘʥʠʷ 

ʫʨʦʚʥʷ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʝʪʨʘ ʠ ʚʦʣʥ (ʄʦʨʜʫʭʘʡ-ɹʦʣʪʦʚʩʢʦʡ, 1978; ɿʠʤʙʘʣʝʚʩʢʘʷ, 

1981; ʂʫʡʙʳʰʝʚʩʢʦʝé, 1983; ʂʫʡʙʳʰʝʚʩʢʦʝé, 2008). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʚ ʚʝʨʭʦʚʴʷʭ ʂʫʡʙʳʰʝʚʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʨʘʡʦʥʝ ʞ. ʤ. ʅʦʚʦʝ ɸʨʘʢʯʠʥʦ, ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʛ. ʂʘʟʘʥʠ. ʆʪʙʦʨ ʧʨʦʙ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʧʦʤʦʱʴʶ ʨʫʯʥʦʛʦ ʩʘʯʢʘ/ʩʢʨʝʙʢʘ ʚ 2007, 2011, 2012, 2015 ʠ 2016 ʛʦʜʘʭ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʩʦʙʨʘʥʥʦ ʠ ʦʙʨʘʙʦʪʘʥʦ 177 ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʙ ʟʦʦʙʝʥʪʦʩʘ. ʇʦ ʤʝʨʝ ʧʘʜʝʥʠʷ 

ʫʨʦʚʥʷ ʚʦʜʳ ʤʝʥʷʣʠ ʪʦʯʢʠ ʦʪʙʦʨʘ ʧʨʦʙ ʚ ʩʪʦʨʦʥʫ ʦʪ ʙʝʨʝʛʘ. ʂʘʤʝʨʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʚʳʧʦʣʥʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʚ ʛʠʜʨʦʙʠʦʣʦʛʠʠ 

ʤʝʪʦʜʘʤʠ (ʈʫʢʦʚʦʜʩʪʚʦé, 1983; ʈʫʢʦʚʦʜʩʪʚʦé, 1992). 

ʉʦʩʪʘʚ ʟʦʦʙʝʥʪʦʩʘ ʤʝʣʢʦʚʦʜʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚʝʩʴʤʘ 

ʨʘʟʥʦʦʙʨʘʟʝʥ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʙʝʥʪʦʩʥʳʤʠ, ʥʝʢʪʦʙʝʥʪʦʩʥʳʤʠ ʠ ʬʠʪʦʬʠʣʴʥʳʤʠ ʚʠʜʘʤʠ ʠ 

ʬʦʨʤʘʤʠ. ʊʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʜʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ 

ʩʦʩʪʘʚʠʣʦ 216: Hydrozoa, Nematoda ʠ Polychaeta ʧʦ 1, Oligochaeta ï 34, Hirudinea ï 7, Mollusca 

ï 38 (Gastropoda ï 27 ʠ Bivalvia ï 11), Hydracarina ï 1, Crustacea ï 5 (Mysidacea ʠ Isopoda ʧʦ 1, 

Amphipoda ï 3), Ephemeroptera ï 5, Odonata ï 9, Lepidoptera ï 2, Hemiptera ï 8, Coleoptera ï 11, 

Trichoptera ï 18 ʠ Diptera ï 75. ʆʪʨʷʜ ʜʚʫʢʨʳʣʳʭ ʥʘʩʝʢʦʤʳʭ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 10 ʩʝʤʝʡʩʪʚʘʤʠ: 

Chironomidae (60 ʪʘʢʩʦʥʦʚ), Tabanidae (3), Ceratopoganidae (2), Tipulidae (2), Limoniidae (2), 

Stratiomyidae (1), Empedidae (1), Dolichopodidae (1), Athericidae (1) ʠ Ephydridae (1). 
ʀʟ ʚʳʷʚʣʝʥʥʳʭ ʪʘʢʩʦʥʦʚ ʟʦʦʙʝʥʪʦʩʘ 12 ʦʪʥʦʩʷʪʩʷ ʢ ʠʥʚʘʟʠʦʥʥʳʤ ʚʠʜʘʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʦʣʠʭʝʪʦʡ Hypania invalida Grube, 1860, ʦʣʠʛʦʭʝʪʘʤʠ Potamothrix heucheri 

(Bretscher, 1900) ʠ Potamothrix vejdovskyi Hrabe, 1941, ʧʠʷʚʢʦʡ Caspiobdella fadejevi (Epstein, 
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1961), ʜʚʫʩʪʚʦʨʯʘʪʳʤʠ ʤʦʣʣʶʩʢʘʤʠ Dreissena bugensis (Andrusov, 1897) ʠ Dreissena 

polymorpha (Pallas, 1771), ʙʨʶʭʦʥʦʛʠʤʠ ʤʦʣʣʶʩʢʘʤʠ Lithoglyphus naticoides C.Pfeiffer, 1828 ʠ 

Physella acuta (Draparnaud, 1805), ʤʠʟʠʜʦʡ Paramysis lacustris Cherniavky, 1882 ʠ ʙʦʢʦʧʣʘʚʘʤʠ 

Niphargoides macrurus (Sars, 1894), Obessogammarus crassus (Sars, 1894) ʠ Obessogammarus 

obessus Sars, 1894. 
ʊʘʢʞʝ ʚ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙʘʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 2 ʚʠʜʘ, ʢʦʪʦʨʳʝ ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʇʝʨʚʳʡ ʚʠʜ  ʦʟʝʨʥʘʷ ʯʘʰʝʯʢʘ Acroloxis lacustris (Linnaeus, 1758), 

ʢʦʪʦʨʘʷ ʚ ʈʊ ʠʤʝʝʪ IV ʩʪʘʪʫʩ, ʢʘʢ ʤʘʣʦʠʟʫʯʝʥʥʳʡ ʚʠʜ (ʂʨʘʩʥʘʷé, 2006; ʗʢʦʚʣʝʚ, 2010). 

ʄʦʣʣʶʩʢ ʧʨʝʜʧʦʯʠʪʘʝʪ ʦʙʠʪʘʪʴ ʚ ʟʘʨʦʩʣʷʭ ʨʦʛʦʟʘ ʫʟʢʦʣʠʩʪʥʦʛʦ ʠ ʪʨʦʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠ 

ʠʟʙʝʛʘʝʪ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʗʢʦʚʣʝʚ, 2010). ʗʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ Ç-

ʤʝʟʦʩʘʧʨʦʙʥʦʡ ʟʦʥʳ ʟʘʛʨʷʟʥʝʥʠʷ (s=1.9, ʧʦ: Wegl, 1983). ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ 

ʚʳʷʚʣʝʥ ʣʠʰʴ ʚ ʯʝʪʳʨʝʭ ʧʨʦʙʘʭ. 
ɺʪʦʨʦʡ ʚʠʜ ï ʨʘʥʘʪʨʘ ʧʘʣʦʯʢʦʚʠʜʥʘʷ Ranatra linearis (Linnaeus, 1758), ʠʤʝʝʪ III  ʩʪʘʪʫʩ, 

ʢʘʢ ʨʝʜʢʠʡ ʚʠʜ, ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʢʨʘʱʘʝʪʩʷ (ʂʨʘʩʥʘʷé, 2006). ɹʳʣʘ ʚʩʪʨʝʯʝʥʘ 

ʦʜʥʦʢʨʘʪʥʦ ʚ ʩʝʥʪʷʙʨʝ 2016 ʛʦʜʘ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʠʡ ʚʠʜ ʢʣʦʧ-ʨʘʥʘʪʨʘ ʷʚʣʷʝʪʩʷ 

ʠʥʜʠʢʘʪʦʨʦʤ Ç-ʤʝʟʦʩʘʧʨʦʙʥʦʡ ʟʦʥʳ ʟʘʛʨʷʟʥʝʥʠʷ (s=1.9, ʧʦ: Wegl, 1983), ʠ ʧʨʝʜʧʦʯʠʪʘʝʪ 

ʥʘʩʝʣʷʪʴ ʤʝʣʢʦʚʦʜʥʳʝ ʫʯʘʩʪʢʠ ʩ ʟʘʨʦʩʣʷʤʠ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ (ʂʨʘʩʥʘʷé, 2006). 
ʂ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʟʦʦʙʝʥʪʦʩʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʙʳʣʠ ʦʪʥʝʩʝʥʳ Hydracarina 

sp. (72.2%) ʠ L. naticoides (50.6%). ɺʪʦʨʦʩʪʝʧʝʥʥʳʝ ʚʠʜʳ, ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʘʩʴ 

ʚ ʧʨʝʜʝʣʘʭ 25-50%, ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 13 ʪʘʢʩʦʥʘʤʠ  ʥʝʤʘʪʦʜʳ, Stylaria lacustris (Linnaeus, 

1767), D. bugensis, D. polymorpha, Gyraulus albus (M¿ller, 1774), Bithynia tentaculata (Linne, 

1758), Valvata depressa C. Pfeiffer, 1821, Viviparus viviparus (Linne, 1758), Caenis horaria 

(Linnaeus, 1758), Cricotopus (Isocladius) gr. sylvestris (Fabricius, 1794), Tanytarsus sp., 

Demicryptochironomus vulneratus (Zetterstedt, 1838) ʠ Polypedilum gr. nubeculosum (Meigen, 

1818). ɹʦʣʴʰʠʥʩʪʚʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ ʠʤʝʣʠ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʤʝʥʝʝ 25%. 

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʦʙʱʝʩʪʚ ʟʦʦʙʝʥʪʦʩʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʥʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʩʦʥʦʚ ʚ ʧʨʦʙʝ ʩʦʩʪʘʚʠʣʦ 13Ñ1, ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʦ ʚ ʧʨʦʙʝ ʨʘʚʥʷʣʦʩʴ 35 

ʚʠʜʦʚ. ʀʥʜʝʢʩ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʄʝʥʭʠʥʠʢʘ (DMn) ʩʦʩʪʘʚʠʣ 1.08Ñ0.05 (ʤʝʜʠʘʥʘ 1.03), ʘ 

ʄʘʨʛʘʣʝʬʘ (DMg) ï 2.41Ñ0.08 (ʤʝʜʠʘʥʘ 2.30). ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʇʠʝʣʫ 

(e) ʨʘʚʥʷʣʦʩʴ 0.58Ñ0.02. ʀʥʜʝʢʩ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʐʝʥʥʦʥʘ, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ, ʩʦʩʪʘʚʠʣ 1.9317Ñ0.0690 ʙʠʪ/ʵʢʟ., 

ʘ ʤʝʜʠʘʥʘ ï 1.9751. 
ʂʦʤʧʣʝʢʩ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʣʣʶʩʢʘʤʠ L. naticoides (ʠʥʜʝʢʩ 

ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ 3.10), V. viviparus (1.59), D. polymorpha (1.46) ʠ D. bugensis (0.75) ʠ 

Hydracarina sp. (1.20). ʆʥʠ ʬʦʨʤʠʨʦʚʘʣʠ 83.1% ʩʫʤʤʘʨʥʦʡ ʙʠʦʤʘʩʩʳ ʚʩʝʛʦ ʟʦʦʙʝʥʪʦʩʘ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʦʦʙʝʥʪʦʩʘ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʚʝʨʭʦʚʠʡ 

ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʚ ʨʘʡʦʥʝ ʛ. ʂʘʟʘʥʠ) ʨʘʟʥʦʦʙʨʘʟʝʥ. ʊʘʢ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʙʳʣʦ 

ʚʳʚ̫ʣʝʥʦ ʙʦʣʝʝ 200 ʚʠʜʦʚ ʜʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʠ ʥʘʠʙʦʣʴʰʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʳʣʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʭʠʨʦʥʦʤʠʜ, ʤʦʣʣʶʩʢʦʚ ʠ ʦʣʠʛʦʭʝʪ. 
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ʄʦʨʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ ʈʦʩʩʠʡʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ 

 

ʈʝʟʶʤʝ. ʄʦʨʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ ï ʦʜʥʠ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ɿʝʤʥʦʛʦ ʰʘʨʘ. ʆʥʠ 
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ʚʦʜʦʝʤʦʚ ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚʦʜʳ. 

 

ʄʦʨʩʢʘʷ ʵʢʦʩʠʩʪʝʤʘ ï ʩʣʦʞʥʳʝ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʚʩʶ 

ʤʥʦʛʦʢʠʣʦʤʝʪʨʦʚʫʶ ʧʝʣʘʛʠʘʣʴ ʠ ʙʝʥʪʘʣʴ, ʛʜʝ ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʨʩʢʠʭ 

ʦʨʛʘʥʠʟʤʦʚ ʩ ʜʨʫʛʠʤʠ ʩʫʱʝʩʪʚʘʤʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʠʟʠʦʣʦʛʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ ʠʟʤʝʥʷʶʪʩʷ ʚ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʠʣʝʞʘʱʝʡ 

ʩʫʰʠ. ʊʘʢ, ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ, ʢʦʛʜʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩʪʦʢ ʧʨʝʩʥʳʭ ʚʦʜ ʚ ʤʦʨʝ, ʟʘʤʝʪʥʦ 

ʧʦʚʳʰʘʝʪʩʷ ʩʦʣʸʥʦʩʪʴ ʚʦʜʳ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʦʨʛʘʥʠʟʤʦʚ ʵʤʠʛʨʠʨʫʶʪ ʠʟ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʜʨʫʛʠʝ, ʥʘʦʙʦʨʦʪ, ʚʨʝʤʝʥʥʦ ʧʨʦʥʠʢʘʶʪ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʯʝʨʪʘʥʠʷ 

ʩʫʰʠ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʫʩʣʦʚʠʷ, ʜʘʞʝ ʚʜʘʣʠ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ. ʄʳʩʳ, ʧʦʣʫʦʩʪʨʦʚʘ ʤʦʛʫʪ 

ʷʚʣʷʪʴʩʷ ʧʨʝʛʨʘʜʦʡ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʤʦʨʩʢʠʭ ʪʝʯʝʥʠʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʦʨʩʢʠʭ 

ʦʨʛʘʥʠʟʤʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʨʘʟʫʶʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʩʦ ʩʪʦʨʦʥ 

ʧʦʣʫʦʩʪʨʦʚʘ (ʙʝʨʝʛʘ ʧʦʣʫʦʩʪʨʦʚʘ ʂʝʡʧ-ʂʦʜ) (ʄʦʟʦʣʝʚʩʢʘʷ, 2002). 

ʄʦʨʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ ʨʘʟʜʝʣʷʶʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ: ʦʢʝʘʥʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ, ʦʙʣʘʩʪʴ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʣʝʡʬʘ, ʧʨʠʙʨʝʞʥʘʷ ʟʦʥʘ, ʢʦʨʘʣʣʦʚʳʝ ʨʠʬʳ. ɺ ʤʦʨʷʭ ʠ ʦʢʝʘʥʘʭ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʪʦʷʥʥʘʷ ʮʠʨʢʫʣʷʮʠʷ ʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʚʝʪʨʦʚ, ʧʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʨʘʟʥʠʮʝʡ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦʣʶʩʦʚ ʠ ʵʢʚʘʪʦʨʘ, ʠ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʦʙʨʘʟʫʶʪʩʷ 

ʵʢʚʘʪʦʨʠʘʣʴʥʳʝ ʪʝʯʝʥʠʷ ʥʘ ʚʦʩʪʦʢ ʠ ʟʘʧʘʜ, ʠ ʧʨʠʙʨʝʞʥʳʝ ʪʝʯʝʥʠʷ ʥʘ ʩʝʚʝʨ ʠ ʥʘ ʶʛ. ɺ ʤʦʨʩʢʠʭ 

ʵʢʦʩʠʩʪʝʤʘʭ ʦʙʠʪʘʶʪ ʪʦʣʴʢʦ ʪʨʠ ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ ʦʨʛʘʥʠʟʤʦʚ: ʧʣʘʥʢʪʦʥ, ʙʝʥʪʦʩ ʠ ʥʝʢʪʦʥ 

(ʄʦʟʦʣʝʚʩʢʘʷ, 2002). 

ʄʦʨʩʢʠʝ ʧʦʙʝʨʝʞʴʷ ʈʦʩʩʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʪʠʧʦʚ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʵʢʦʩʠʩʪʝʤ ʧʨʠʙʨʝʞʴʷ. 

ɿʦʥʘʤʠ ʨʘʟʜʝʣʘ ʩʫʭʦʧʫʪʥʳʭ ʠ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ ʩʣʫʞʘʪ ʧʦʙʝʨʝʞʴʷ, ʦʙʣʘʜʘʶʱʠʝ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʀʤʝʥʥʦ ʢ ʤʦʨʩʢʠʤ ʧʦʙʝʨʝʞʴʷʤ ʧʨʠʫʨʦʯʝʥʳ ʨʝʛʠʦʥʳ ʩ 

ʥʘʠʚʳʩʰʠʤ ʫʨʦʚʥʝʤ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʬʣʦʨʳ ʠ ʬʘʫʥʳ: ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʣʦʢʘʣʴʥʳʝ 

ʬʣʦʨʘ ʠ ʬʘʫʥʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʜʦʩʪʠʛʘʶʪ 1200 ʠ 75 ʚʠʜʦʚ ʥʘ 100 ʢʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 

ʏʝʨʥʦʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ï 1100 ʠ 70 ʚʠʜʦʚ ʥʘ 100 ʢʤ2 (ɹʦʣʴʰʘʢʦʚ, 2000). 

ɺ ʚʳʩʦʢʦʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʷʭ (ʂʘʨʩʢʦʤ, ʃʘʧʪʝʚʳʭ ʠ ʜʨ.) ʚ ʩʚʷʟʠ ʩ ʩʫʨʦʚʳʤʠ ʣʝʜʦʚʠʪʳʤʠ 

ʫʩʣʦʚʠʷʤʠ (ʠʩʪʠʨʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʣʴʜʦʚ) ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʚʳʩʦʪʳ ʧʨʠʣʠʚʦʚ ʣʠʪʦʨʘʣʴʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʚʳʨʘʞʝʥʳ ʩʣʘʙʦ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʪʦʨʘʣʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʨʠʙʦʝʚ (ʥʘʛʦʥʥʘʷ 

ʚʦʣʥʘ, ʰʪʦʨʤ). ɺ ʧʨʠʙʨʝʞʥʦʡ, ʤʝʣʢʦʚʦʜʥʦʡ, ʚ ʦʩʥʦʚʥʦʤ, ʶʞʥʦʡ, ʯʘʩʪʠ ʵʪʠʭ ʤʦʨʝʡ, 

ʧʨʠʥʠʤʘʶʱʝʡ ʚ ʩʝʙʷ ʩʪʦʢ ʨʝʢ, ʥʘʨʷʜʫ ʩ ʤʦʨʩʢʠʤʠ ʬʦʨʤʘʤʠ ʩʫʱʝʩʪʚʝʥʥʫʶ, ʘ ʠʥʦʛʜʘ ʠ 

ʧʨʝʦʙʣʘʜʘʶʱʫʶ, ʨʦʣʴ ʠʛʨʘʝʪ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʘʷ ʬʘʫʥʘ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʤʝʰʠʚʘʶʪʩʷ ʪʘʢʞʝ ʠ 

ʧʨʝʩʥʦʚʦʜʥʳʝ ʵʚʨʠʛʘʣʠʥʥʳʝ ʬʦʨʤʳ (ʄʦʟʦʣʝʚʩʢʘʷ, 2002). 
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ɹʦʛʘʪʘʷ ʬʘʫʥʘ ʠ ʬʣʦʨʘ ʣʠʪʦʨʘʣʠ ʠ ʩʫʙʣʠʪʦʨʘʣʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʦʙʫʩʣʦʚʣʝʥʘ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʠ ʫʨʦʚʥʝʤ ʧʨʠʣʠʚʘ. ɺ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʦʪʤʝʯʘʶʪʩʷ ʩʘʤʳʝ 

ʚʳʩʦʢʠʝ ʩʨʝʜʠ ʨʦʩʩʠʡʩʢʠʭ ʤʦʨʝʡ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʳʝ ʢʦʣʝʙʘʥʠʷ. ʇʨʠʙʨʝʞʥʘʷ ʯʘʩʪʴ ʟʘʩʝʣʝʥʘ 

ʚʳʩʰʝʡ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʙʠʣʠʷ ʤʘʢʨʦʬʠʪʦʚ 

ʚ ʨʦʩʩʠʡʩʢʠʭ ʚʦʜʘʭ, ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʶʪʩʷ ʂʫʨʠʣʴʩʢʠʝ ʦʩʪʨʦʚʘ. ɺ ʗʧʦʥʩʢʦʤ ʤʦʨʝ, ʩ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʪʝʧʣʳʭ ʚʦʜ ʩ ʶʛʘ, ʚ ʩʫʙʣʠʪʦʨʘʣʠ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʭʪʠʦʬʘʫʥʳ. ɺʦʜʦʨʦʩʣʠ ʠ ʤʦʨʩʢʠʝ ʪʨʘʚʳ 

ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʧʨʦʤʳʩʣʘ. ʅʘ ʩʦʩʪʘʚ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ ʩʫʱʝʩʪʚʝʥʥʳʡ ʦʪʧʝʯʘʪʦʢ ʤʦʞʝʪ 

ʥʘʢʣʘʜʳʚʘʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʩʨʝʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʝ, ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝʛʘʪʠʚʥʳʤ ʠ ʜʘʞʝ ʛʫʙʠʪʝʣʴʥʳʤ (ɹʦʛʦʣʶʙʦʚ, 2001). 

ʏʝʨʥʦʝ ʠ ɸʟʦʚʩʢʦʝ ʤʦʨʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʰʝʥʳ ʣʠʪʦʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʠʣʠʚʥʦ-

ʦʪʣʠʚʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚʳʨʘʞʝʥʳ ʥʝ ʪʘʢ ʩʠʣʴʥʦ, ʢʘʢ ʚ ʜʨʫʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʤʦʨʷʭ, ʠʭ ʢʦʣʝʙʘʥʠʷ 

ʚʘʨʴʠʨʫʶʪ ʚ ʧʨʝʜʝʣʘʭ 1 ʤʝʪʨʘ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʚʦʣʥʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʜʝʩʴ ʬʦʨʤʠʨʫʝʪʩʷ 

ʧʦʣʦʩʘ ʧʩʝʚʜʦʣʠʪʦʨʘʣʠ ʩ ʙʝʜʥʳʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ. 

ɼʣʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʭʘʨʘʢʪʝʨʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʦʪʤʝʯʘʝʪʩʷ ʪʨʘʥʩʛʨʝʩʩʠʷ, ʢʦʪʦʨʘʷ ʚʝʜʝʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʦʙʱʝʩʪʚ ʥʘ ʟʘʪʘʧʣʠʚʘʝʤʳʭ 

ʫʯʘʩʪʢʘʭ ʙʝʨʝʛʦʚʦʡ ʧʦʣʦʩʳ. ɿʜʝʩʴ ʜʦʤʠʥʠʨʫʶʪ ʚʠʜʳ-ʠʥʪʨʦʜʫʮʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʩʝʣʠʣʠʩʴ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. 

ʉʚʦʝʦʙʨʘʟʠʝ ʧʦʙʝʨʝʞʴʷʤ ɹʘʨʝʥʮʝʚʘ, ɹʝʨʠʥʛʦʚʘ ʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʝʡ ʧʨʠʜʘʶʪ ʦʛʨʦʤʥʳʝ 

ʢʦʣʦʥʠʠ ʤʦʨʩʢʠʭ ʧʪʠʮ ï çʧʪʠʯʴʠ ʙʘʟʘʨʳè. ʅʘ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʙʘʟʘʨʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʤʝʣʢʠʭ ʦʩʪʨʦʚʘʭ ʠ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʅʦʚʘʷ ɿʝʤʣʷ. 

ʇʨʠʙʨʝʞʥʳʝ ʤʝʣʢʦʚʦʜʴʷ ʏʝʨʥʦʛʦ, ɸʟʦʚʩʢʦʛʦ, ʂʘʩʧʠʡʩʢʦʛʦ ʠ ʗʧʦʥʩʢʦʛʦ ʤʦʨʝʡ ʠʛʨʘʶʪ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʢʘʢ ʤʝʩʪʘ ʛʥʝʟʜʦʚʘʥʠʷ, ʦʩʪʘʥʦʚʦʢ ʧʨʠ ʤʠʛʨʘʮʠʷʭ ʠ ʟʠʤʦʚʦʢ ʜʣʷ ʤʦʨʩʢʠʭ ʠ 

ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ. 

ʄʦʨʷ ʠ ʧʦʙʝʨʝʞʴʷ ʈʦʩʩʠʠ ï ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʤʥʦʛʠʭ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʂʥʠʛʫ ʈʦʩʩʠʠ: 17 ʚʠʜʦʚ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, 15 

ʚʠʜʦʚ ʢʨʫʛʣʦʨʦʪʳʭ ʠ ʨʳʙ, ʦʢʦʣʦ 20 ʚʠʜʦʚ ʧʪʠʮ, 29 ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʀʟ ʫʥʠʢʘʣʴʥʳʭ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ ʤʦʨʝʡ ʈʦʩʩʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

- ʵʢʦʩʠʩʪʝʤʫ ʤʝʣʢʦʚʦʜʥʳʭ ʤʦʨʩʢʠʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʠʟʣʠʷʥʠʡ ʙʫʭʪʳ ʂʨʘʪʝʨʥʦʡ (ʦ-ʚ 

ʗʥʢʠʯʘ, ʩʨʝʜʥʠʝ ʂʫʨʠʣʴʩʢʠʝ ʦʩʪʨʦʚʘ); 

- çʦʩʪʨʦʚʥʳʝè ʧʦʩʝʣʝʥʠʷ ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʚʳʩʦʢʦʙʦʨʝʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʣʘʛʫʥʘ ɹʫʩʩʝ ʥʘ ʶʞʥʦʤ ʉʘʭʘʣʠʥʝ; 

- ʨʘʡʦʥʳ ʢʨʫʧʥʳʭ ʟʘʣʝʞʝʢ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘ ʂʦʤʘʥʜʦʨʩʢʠʭ ʦ-ʚʘʭ ʠ ʫ ʦ-ʚʘ 

ʊʶʣʝʥʴʝʛʦ (ʆʭʦʪʩʢʦʝ ʤʦʨʝ); 

- ʨʘʡʦʥʳ ʚʣʠʷʥʠʷ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʤʦʨʩʢʦʡ ʬʘʫʥʳ ʥʘ ʢʨʘʡʥʝʤ ʶʛʝ ʇʨʠʤʦʨʴʷ, ʚʢʣʶʯʘʷ 

ʚʥʝʰʥʠʝ ʦʩʪʨʦʚʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʟʘʣʠʚ ʇʦʩʴʝʪʘ ʠ ʧ-ʚ ɻʘʤʦʚʘ (ʄʦʟʦʣʝʚʩʢʘʷ, 2002). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʩʠʩʪʝʤʳ ʧʦʙʝʨʝʞʴʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʦʦʙʱʝʩʪʚʘ ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʢʦʥʪʘʢʪʝ ʤʝʞʜʫ ʩʦʙʦʡ ʠ 

ʘʙʠʦʪʠʯʝʩʢʦʡ ʩʨʝʜʦʡ ʠʭ ʦʙʠʪʘʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʦʛʦʣʶʙʦʚ ʉ.ɸ. (ʨʝʜ.), 2001. ʕʢʦʣʦʛʠʷ: ʖʨʠʜʠʯʝʩʢʠʡ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ. ʄ.: 

ʅʦʨʤʘ, 2001. 443 ʩ. 
ɹʦʣʴʰʘʢʦʚ ɺ.ʅ., 2000. ʕʢʦʣʦʛʠʷ. ʄ.: ʀʥʪʝʨʥʝʪ ʠʥʞʠʥʠʨʠʥʛ, 2000. 330 ʩ. 
ʄʦʟʦʣʝʚʩʢʘʷ ɽ.ɻ., 2002. ʕʢʦʣʦʛʠʷ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ. ʄ.: 

ʄɻʋʃ, 2002. 249 ʩ. 
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ʇʘʨʘʟʠʪʳ ʩʦʤʘ Silurus glanis (Linnaeus, 1758) ʄʦʣʦʞʩʢʦʛʦ ʧʣʝʩʘ 

ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

 

ʈʝʟʶʤʝ. ʇʘʨʘʟʠʪʳ ʩʦʤʘ ʚ ʈʳʙʠʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɼʘʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʤʦʥʠʪʦʨʠʥʛ ʧʘʨʘʟʠʪʦʬʘʫʥʳ ʩʦʤʘ ʩ ʮʝʣʴʶ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʟʘʨʘʞʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʧʘʨʘʟʠʪʦʚ ʠ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʥʘʨʫʞʝʥʦ ʪʨʠ ʚʠʜʘ ʧʘʨʘʟʠʪʦʚ, ʪʨʝʭ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʎʝʩʪʦʜʘ Silurotaenia siluri (Batsch, 1786), ʚʧʝʨʚʳʝ ʦʪʤʝʯʝʥʘ ʫ ʩʦʤʦʚ 

ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 
 

ʇʦʣʝʚʳʝ ʩʙʦʨʳ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʝʜʝʥʳ ʚ ʠʶʥʝ-ʘʚʛʫʩʪʝ 2014 ʛʦʜʘ ʥʘ ʧʦʩʪʦʷʥʥʦʡ 

ʠʭʪʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çʨʝʢʘ ʃʦʰʘè. ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦ ʤʝʪʦʜʠʢʝ ʧʦʣʥʦʛʦ ʠ 

ʯʘʩʪʠʯʥʦʛʦ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ. 

ʉʙʦʨ, ʬʠʢʩʘʮʠʷ ʠ ʢʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʧʦʣʥʷʣʘʩʴ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ (ɹʳʭʦʚʩʢʘʷ-ʇʘʚʣʦʚʩʢʘʷ, 1985; 

ʉʫʜʘʨʠʢʦʚ, ʐʠʛʠʥ, 1965; ɹʘʫʝʨ, 1985, 1987). 

ʉʦʤ ï ʢʨʫʧʥʘʷ ʭʠʱʥʘʷ ʨʳʙʘ, ʟʘʥʠʤʘʶʱʘʷ ʟʥʘʯʠʤʦʝ ʤʝʩʪʦ ʚ ʨʳʙʥʦʤ ʧʨʦʤʳʩʣʝ. 

ʇʘʨʘʟʠʪʳ ʩʦʤʘ ʚ ʈʳʙʠʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʪʘʥʦʚʣʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʦʛʜʘ ʧʨʦʚʦʜʠʣʠʩʴ ʧʝʨʚʳʝ 

ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʤ ʙʳʣ ʜʦʚʦʣʴʥʦ ʨʝʜʦʢ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʯʠʩʣʝʥʥʦʩʪʴ ʵʪʦʛʦ 

ʚʠʜʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʥ ʩʪʘʣ ʜʦʩʪʘʪʦʯʥʦ ʦʙʳʯʥʳʤ ʦʙʲʝʢʪʦʤ ʩʧʦʨʪʠʚʥʦʛʦ 

ʠ ʧʨʦʤʳʩʣʦʚʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ. 
ɺʩʝʛʦ ʚʩʢʨʳʪʦ 6 ʵʢʟ. ʜʘʥʥʦʛʦ ʚʠʜʘ: ʩʨʝʜʥʷʷ ʜʣʠʥʘ 68.05 ʩʤ, ʩʨʝʜʥʠʡ ʚʝʩ 3.438 ʛʨ. 

ʆʙʥʘʨʫʞʝʥʦ 3 ʚʠʜʘ ʧʘʨʘʟʠʪʦʚ, 3 ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʅʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʪʤʝʯʝʥʥʳʭ ʧʘʨʘʟʠʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʚʳʙʦʨʢʠ, ʠ ʪʝʤ, ʯʪʦ 

ʦʙʩʣʝʜʦʚʘʣʠʩʴ ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ, ʶʚʝʥʠʣʴʥʳʝ ʦʩʦʙʠ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʘʨʘʟʠʪʦʚ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫ ʢʨʫʧʥʦʛʦ ʩʦʤʘ (11 ʢʛ, ʜʣʠʥʘ ʪʝʣʘ 107 ʩʤ). 

ʅʝʤʘʪʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʠʤ ʚʠʜʦʤ ï Camalanus lacustris (Zoega, 1776), ʧʦʨʘʞʘʶʱʠʤ 

ʢʠʰʝʯʥʠʢ (ʕʀ 33%, ʀʆ 1.2 ʵʢʟ.) ʀʟ ʨʘʢʦʦʙʨʘʟʥʳʝ ʦʙʥʘʨʫʞʝʥ Ergasilus sieboldi (Nordmann, 

1832), ʥʘʡʜʝʥʥʳʡ ʥʘ ʞʘʙʨʘʭ (ʕʀ 33%, ʀʆ 2.3 ʵʢʟ.). 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʥʘ ʮʝʩʪʦʜʫ Silurotaenia siluri (Batsch, 1786), ʚʧʝʨʚʳʝ 

ʦʪʤʝʯʝʥʥʫʶ ʫ ʨʳʙ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʕʪʦʪ ʚʠʜ ʦʙʥʘʨʫʞʝʥ ʚ ʢʠʰʝʯʥʠʢʝ ʩʦʤʦʚ (ʕʀ 

83%, ʀʆ 7.6 ʵʢʟ.). ʊʘʢ, ʫ ʢʨʫʧʥʦʛʦ ʩʦʤʘ (11 ʢʛ, 107 ʩʤ) ʧʨʦʩʚʝʪ ʢʠʰʝʯʥʠʢʘ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʟʘʙʠʪ 

ʩʪʨʦʙʠʣʘʤʠ ʯʝʨʚʝʡ ï 50 ʵʢʟ., ʜʣʠʥʥʦʡ ʜʦ 30 ʩʤ. ʈʘʥʝʝ ʵʪʦʪ ʚʠʜ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʘʨʝʘʣʘ ʩʦʤʘ ʚ ʶʞʥʳʭ ʠ ʟʘʧʘʜʥʳʭ ʨʝʛʠʦʥʘʭ, ʚ ʨʝʢʘʭ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʙʘʩʩʝʡʥʦʚ ɹʘʣʪʠʡʩʢʦʛʦ, 

ʏʝʨʥʦʛʦ, ʂʘʩʧʠʡʩʢʦʛʦ ʠ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʝʡ (ɹʘʫʝʨ, 1987). ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ 

(ʥʘʣʠʯʠʝ ʤʫʩʢʫʣʠʩʪʦʛʦ ʪʝʤʝʥʥʦʛʦ ʦʨʛʘʥʘ, ʚʦʦʨʫʞʝʥʥʦʛʦ ʥʝʩʢʦʣʴʢʠʤʠ ʨʷʜʘʤʠ ʰʠʧʦʚʠʜʥʳʭ 

ʢʨʶʯʴʝʚ ʩ ʦʚʘʣʴʥʦʡ ʬʦʨʤʦʡ ʦʩʥʦʚʘʥʠʷ), ʥʘʡʜʝʥʥʳʝ ʫ ʩʦʤʦʚ ʠʟ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʮʝʩʪʦʜʳ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ S. siluri. 
ɺ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʬʘʫʥʳ ʛʝʣʴʤʠʥʪʦʚ ʩʦʤʘ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʠʪʴ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ. 

ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʝʥ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʘʨʘʟʠʪʦʚ ʠʤʝʝʪ 

ʧʦʣʦʚʦʟʨʝʣʫʶ ʬʦʨʤʫ. ʊʘʢ ʞʝ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʚʳʙʦʨʢʫ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʘʫʝʨ ʆ.ʅ., 1985. ʆʧʨʝʜʝʣʠʪʝʣʴ ʧʘʨʘʟʠʪʦʚ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ ʬʘʫʥʳ ʉʉʉʈ. ʊ. 2. 

ʇʘʨʘʟʠʪʠʯʝʩʢʠʝ ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ. ʃ.: ʅʘʫʢʘ, 1985. 428 ʩ. 
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ɺʦʜʥʳʝ ʤʘʢʨʦʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʩʦʦʙʱʝʩʪʚ ʨʷʩʢʦʚʳʭ ʇʘʚʣʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʠ ʚʦʜʦʸʤʦʚ ʧʦʡʤʳ ʨʝʢʠ ʆʯʸʨ (ʇʝʨʤʩʢʠʡ ʢʨʘʡ) 

 

ʈʝʟʶʤʝ. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʥʳʭ ʤʘʢʨʦʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʨʷʩʢʦʚʳʭ ʇʘʚʣʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʚʦʜʦʸʤʦʚ ʧʦʡʤʳ ʨʝʢʠ ʆʯʸʨ. ʆʧʨʝʜʝʣʝʥʳ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʦʬʠʪʦʩʘ ʩʦʦʙʱʝʩʪʚ ʨʷʩʢʦʚʳʭ. ɺʩʝʛʦ ʟʘ 

ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʚʩʝʭ ʚʦʜʦʸʤʘʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 49 ʚʠʜʦʚ ʠʟ 10 ʦʪʨʷʜʦʚ ʠ 26 ʩʝʤʝʡʩʪʚ. 
 

ʈʷʩʢʦʚʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʮʝʥʦʪʠʯʝʩʢʫʶ ʨʦʣʴ, ʚʳʩʪʫʧʘʷ ʚ ʢʘʯʝʩʪʚʝ ʵʜʠʬʠʢʘʪʦʨʦʚ. 

ʉʦʦʙʱʝʩʪʚʘ ʨʷʩʢʦʚʳʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʘʣʳʝ ʨʘʟʤʝʨʳ ʦʩʦʙʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ 

ʪʝʤʧʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ, ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʦʙʠʣʠʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʝʪʩʷ ʬʠʪʦʛʝʥʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʪʴ ʧʣʦʱʘʜʴ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʝʥʢʠ ʙʠʦʪʦʧʘ (ɼʫʙʦʚ ʠ ʜʨ., 2008). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʇʘʚʣʦʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʚʦʜʦʸʤʘʭ ʧʦʡʤʳ ʨʝʢʠ ʆʯʸʨ 

ʦʧʨʝʜʝʣʠʣʠ 2 ʚʠʜʘ ʨʷʩʢʠ: ʤʘʣʘʷ (Lemna minor L.) ʠ ʪʨʸʭʜʦʣʴʥʘʷ (L. trisulca L.). 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʦʬʠʪʦʩʘ 

ʩʦʦʙʱʝʩʪʚ ʨʷʩʢʦʚʳʭ. 
ɿʘʜʘʯʠ: (1) ʆʧʨʝʜʝʣʠʪʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʟʦʦʬʠʪʦʩʘ ʩʦʦʙʱʝʩʪʚ ʨʷʩʢʦʚʳʭ; (2) ʆʮʝʥʠʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʟʦʦʬʠʪʦʩʘ; (3) ʆʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ ʠ 

ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚ ʧʦ ʇʠʝʣʫ ʚ ʨʘʟʥʳʭ ʙʠʦʪʦʧʘʭ. 

ʆʯʸʨʩʢʠʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ 

ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʆʯʸʨ, ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨʝʢʠ ʂʘʤʳ. ʅʘ ʩʝʚʝʨʝ ʦʥ ʛʨʘʥʠʯʠʪ ʩ ɺʝʨʝʱʘʛʠʥʩʢʠʤ, 

ʥʘ ʚʦʩʪʦʢʝ ï ʩ ʅʳʪʚʝʥʩʢʠʤ, ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ï ʩ ʆʭʘʥʩʢʠʤ, ʥʘ ʶʛʝ ï ʩ ɹʦʣʴʰʝ-ʉʦʩʥʦʚʩʢʠʤ 

ʨʘʡʦʥʘʤʠ, ʘ ʥʘ ʟʘʧʘʜʝ ï ʩ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʦʡ. ʇʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝ 

ʚʝʣʠʢʘ: ʩʦʩʪʘʚʣʷʝʪ 1330 ʢʚʘʜʨʘʪʥʳʭ ʢʤ ʠʣʠ 0.8% ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. ʈʝʣʴʝʬ 

ʭʦʣʤʠʩʪʦ-ʫʚʘʣʠʩʪʳʡ (ɻʫʩʝʚʘ, 1997). 

ʇʘʚʣʦʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩ. ʇʘʚʣʦʚʩʢʠʡ, ʥʘ ʧʨʠʪʦʢʝ ʨ. 

ʆʯʸʨ ʠ ʨ. ʄʘʣʘʷ ʆʟʝʨʥʘʷ. ʉʦʟʜʘʥʦ ʚ 1817 ʛʦʜʫ ʧʨʠ ʧʦʩʪʨʦʡʢʝ ʇʘʚʣʦʚʩʢʦʛʦ ʞʝʣʝʟʦʜʝʣʘʪʝʣʴʥʦʛʦ 

ʟʘʚʦʜʘ. ʇʣʦʱʘʜʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʨʘʚʥʘ 340 ʛʘ. ɻʣʫʙʠʥʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2 ʤ ʚ ʚʝʨʭʦʚʴʝ ʜʦ 9 ʤ ʫ 

ʧʣʦʪʠʥʳ. 

ɼʣʠʥʘ ʨʝʢʠ ʆʯʸʨ ʩʦʩʪʘʚʣʷʝʪ 82 ʢʤ, ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ 1216 ʢʤĮ. ʋʩʪʴʝ 

ʨʝʢʠ ʥʘʭʦʜʠʪʩʷ ʚ 545 ʢʤ ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ ɺʦʪʢʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʂʘʤʝ. 

ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʝʯʝʥʠʷ ï ʚʦʩʪʦʢ ʠ ʶʛʦ-ʚʦʩʪʦʢ. ʂʨʫʧʥʝʡʰʠʝ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ 

ʥʘ ʨʝʢʝ ï ʛʦʨʦʜ ʆʯʸʨ ʠ ʧʦʩʸʣʦʢ ʇʘʚʣʦʚʩʢʠʡ, ʢʨʦʤʝ ʥʠʭ ʥʘ ʙʝʨʝʛʘʭ ʨʘʩʧʦʣʦʞʝʥʳ ʨʷʜ ʩʸʣ ʠ 

ʜʝʨʝʚʝʥʴ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 30 ʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʘʚʛʫʩʪʘ ʧʦ ʩʝʥʪʷʙʨʴ 2014-2015 ʛʦʜʦʚ ʥʘ ʇʘʚʣʦʚʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʚʦʜʦʸʤʘʭ ʧʦʡʤʳ ʨʝʢʠ ʆʯʸʨ. ʅʘ ʇʘʚʣʦʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʟʘʣʦʞʝʥʦ 5 

ʩʪʘʥʮʠʡ ʦʪʙʦʨʘ ʧʨʦʙ, ʥʘ ʚʦʜʦʸʤʘʭ ʧʦʡʤʳ ʨʝʢʠ ʆʯʸʨ ï 9 ʩʪʘʥʮʠʡ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ 24 ʧʨʦʙʳ ʤʘʢʨʦʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. 
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ʉʙʦʨʳ ʧʨʦʙ ʨʷʩʢʠ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʠʪʘ. ɺʳʙʦʨʢʘ ʦʨʛʘʥʠʟʤʦʚ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʧʠʥʮʝʪʦʤ, ʤʘʢʨʦʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʩʢʣʘʜʳʚʘʣʠʩʴ ʚ ʙʘʥʢʠ ʠ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 70% ʩʧʠʨʪʦʤ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʜʦʩʪʫʧʥʳʤ ʦʧʨʝʜʝʣʠʪʝʣʷʤ 

ʧʨʝʩʥʦʚʦʜʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. 

ɹʠʦʤʘʩʩʫ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʙʝʥʪʦʩʘ ʦʧʨʝʜʝʣʷʣʠ ʚʟʚʝʰʠʚʘʥʠʝʤ ʥʘ ʪʦʨʩʠʦʥʥʳʭ ʚʝʩʘʭ ɺʊ-

500 ʧʦʩʣʝ ʦʙʩʫʰʠʚʘʥʠʷ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ ʜʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʤʦʢʨʳʭ ʧʷʪʝʥ. 

ʆʙʱʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʣʠ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʧʣʦʪʥʦʩʪʠ ï N, ʵʢʟ./ʢʛ, ʙʠʦʤʘʩʩʫ ï ɺ, 

ʚ ʤʛ/ʢʛ ʨʷʩʢʠ. 

ɺ ʇʘʚʣʦʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʜʚʫʭ ʚʠʜʦʚ ʨʷʩʢʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʘ, 

ʦʜʥʘʢʦ ʚ ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʝʤʘʭ ʧʨʝʦʙʣʘʜʘʣʘ ʨʷʩʢʘ ʤʘʣʘʷ ʜʦ 86%. 

ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʚʩʝʭ ʚʦʜʦʸʤʘʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 49 ʚʠʜʦʚ ʠʟ 10 

ʦʪʨʷʜʦʚ ʠ 26 ʩʝʤʝʡʩʪʚ. ʅʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʞʫʢʠ ï 16 ʚʠʜʦʚ ʠ ʨʦʜʦʚ 

(Haliplus sp., Haliplus ruficollis (De Geer, 1774), Laccophilus hyalinus (De Geer, 1774), Agabus sp., 

Rhantus sp., Hyphydrus ovatus (L., 1761), Hygrotus sp., Hygrotus inaequalis (Fabricius, 1777), 

Nebrioporus depressus (Fabricius, 1775), Porhydrus lineatus (Fabricius,1775), Acilius canaliculatus 

(Nicolai, 1822), Anacaena sp., Anacaena lutescens (Stephens, 1829), Enochrus testacaeus, 

Helochares obscurus (O.F. M¿ller, 1776), Hydrobius fuscipes (L., 1758)), ʢʣʦʧʳ ï 8 ʚʠʜʦʚ ʠ ʨʦʜʦʚ 

(Ilyocoris cimicoides (L., 1758), Plea minutissima (Leach, 1817), Gerris sp., Gerris lateralis 

(Schummel, 1832), Hydrometra gracilenta (Horv§th, 1899), Cymatia coleoptrata (Fabricius, 1777), 

Gorixa sahlbergi (Fieber, 1848)), ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ ï 7 ʚʠʜʦʚ (Lymnaea balthica (L., 1758); 

L. fragilis (Linnaeus, 1758); L. palustris (O F M¿ller, 1774); Physa adversa (Costa, 1778); Anisus 

contortus (L., 1758); A. vortex (L., 1758); Succinea putris (Linnaeus, 1758)). ɼʚʫʢʨʳʣʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʩʝʤʝʡʩʪʚʘʤʠ: Chironomidae, Ptychopteridae, Syrphidae, 

Stratiomaidae. ʊʘʢʠʝ ʛʨʫʧʧʳ ʢʘʢ ʦʣʠʛʦʭʝʪʳ, ʩʪʨʝʢʦʟʳ, ʨʫʯʝʡʥʠʢʠ ʠ ʧʦʜʝʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʚʠʜʫ: Lumbriculus variegatus, Cordulia aenea, Limnephilus rhombicus ʠ Clʦeon 

gr. dipterum ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʟʦʦʬʠʪʦʩʘ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʨʷʩʢʠ ʇʘʚʣʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʩʦʩʪʘʚʣʷʣʘ 188.3 ʵʢʟ./ʢʛ, ʙʠʦʤʘʩʩʘ ï 9224.0 ʤʛ/ʢʛ. ʄʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʝʥʳ ʚ ʤʝʩʪʘʭ 

ʦʪʜʳʭʘ ʠ ʨʳʙʥʦʡ ʣʦʚʣʠ. 

ɺ ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʝʤʘʭ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 194.0 ʵʢʟ./ʢʛ, ʩʨʝʜʥʷʷ ʙʠʦʤʘʩʩʘ ï 

3662,5 ʤʛ/ʢʛ. 

ɺ ʇʘʚʣʦʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʟʦʦʬʠʪʦʩʘ ʠ ʯʠʩʣʘ ʚʠʜʦʚ ʢ ʘʚʛʫʩʪʫ, ʟʘ ʩʯʝʪ ʘʢʪʠʚʥʦʛʦ ʨʘʟʨʘʩʪʘʥʠʷ ʨʷʩʢʠ. ʅʘʠʙʦʣʴʰʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʦʙʣʘʜʘʣʠ ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ (Lymnaea balthica, L. fragilis, Physa 

adversa, Anisus contortus, A. vortex). ɺ ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʝʤʘʭ ʦʙʳʯʝʥ ʤʦʣʣʶʩʢ Lymnaea palustris. 

ɺʳʚʦʜʳ: (1) ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʢʨʦʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʩʦʦʙʱʝʩʪʚ ʨʷʩʢʦʚʳʭ 

ʇʘʚʣʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʚʦʜʦʸʤʦʚ ʧʦʡʤʳ ʨʝʢʠ ʆʯʸʨ ʦʧʨʝʜʝʣʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʟʦʦʬʠʪʦʩʘ; (2) ʅʘʠʙʦʣʴʰʝʡ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ ʚ ʧʨʦʙʘʭ ʦʪʣʠʯʘʶʪʩʷ ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ, ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ. ɼʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ ʧʦ ʧʣʦʪʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ 

ʷʚʣʷʝʪʩʷ ʙʨʶʭʦʥʦʛʠʡ ʤʦʣʣʶʩʢ Anisus contortus. ʂʣʦʧʳ ʠ ʞʫʢʠ ʚʩʪʨʝʯʘʣʠʩʴ ʚ 3 ʨʘʟʘ ʨʝʞʝ. 

ɿʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʚ ʩʦʦʙʱʝʩʪʚʝ ʨʷʩʢʦʚʳʭ ʚʘʨʴʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ï ʦʪ 7 ʵʢʟ./ʢʛ ʜʦ 617 ʵʢʟ./ʢʛ. 

ɹʠʦʤʘʩʩʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 98 ʤʛ/ʢʛ ʜʦ 27210 ʤʛ/ʢʛ; (3) ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ-

ʋʠʚʝʨʘ ï 0.25 ʙʠʪ/ʵʢʟ.; ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʧʦ ʇʠʝʣʫ ï 0.17. ʏʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʤʠʥʠʨʦʚʘʥʠʠ 

ʚ ʩʦʦʙʱʝʩʪʚʝ ʟʦʦʬʠʪʦʩʘ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʠʜʦʚ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɼʫʙʦʚ ʇ.ɻ., ʇʨʦʢʠʥ ɸ.ɸ., ʅʝʛʨʦʙʦʚ ɺ.ɺ., 2008. Lemna-ʢʦʥʩʦʨʮʠʠ ʢʘʢ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʝʜʠʥʠʮʳ ʵʢʦʪʦʥʘ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʩʨʝʜ ʚʦʜʘ-ʚʦʟʜʫʭ // ʇʨʦʙʣʝʤʳ ʠʟʫʯʝʥʠʷ 

ʢʨʘʝʚʳʭ ʩʪʨʫʢʪʫʨ ʙʠʦʮʝʥʦʟʦʚ: ʄʘʪʝʨʠʘʣʳ 2-ʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʉʘʨʘʪʦʚ: ʀʟʜ-ʚʦ ʉʘʨʘʪʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. C. 27ï31. 

ɻʫʩʝʚʘ ʄ.ʅ., 1997. ɿʝʤʣʷ ʆʯʸʨʩʢʘʷ // ʋʧʨʘʚʣʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʅʘʨʦʜʥʳʡ ʢʨʘʝʚʝʜʯʝʩʢʠʡ 

ʤʫʟʝʡ ʠʤ. ɸ.ɺ. ʅʝʮʚʝʪʘʝʚʘ. ʂʦʤʠʪʝʪ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. ʛ. ʆʯʸʨ, 1997. 7 ʩ. 
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ɸ.ʅ. ʅʝʨʝʪʠʥʘ1, ɺ.ʂ. ʏʫʛʫʥʦʚ2 
1 ʌɻɹʋʅ çʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ ʠʤ. ɸ.ʅ. ʉʝʚʝʨʮʦʚʘ ʈɸʅè, ʛ. ʄʦʩʢʚʘ 

2 ʌɻɹʋʅ çʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ ʠʤ. ʀ.ɼ. ʇʘʧʘʥʠʥʘ ʈɸʅè, ʧʦʩ. ɹʦʨʦʢ, ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʴ 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʫʜʘʣʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ 

Ceriodaphnia cornuta (ʉrustacea: Cladocera) 

 

ʈʝʟʶʤʝ. ʀʟʫʯʝʥʘ ʤʦʨʬʦʣʦʛʠʷ ʛʨʫʧʧʳ ʚʠʜʦʚ Ceriodaphnia cornuta (Crustacea: Cladocera: 

Daphniidae) ʠʟ ʚʦʜʦʝʤʦʚ ɸʚʩʪʨʘʣʠʠ, ʉʪʘʨʦʛʦ ʠ ʅʦʚʦʛʦ ʉʚʝʪʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦ ʤʦʨʬʦʣʦʛʠʠ 

ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʘʤʢʠ C. cornuta ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʠʜʝʥʪʠʯʥʳ, ʘ ʟʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʪʨʦʝʥʠʠ ʵʬʠʧʧʠʝʚ (ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʣʠʥʦʯʥʳʭ ʵʢʟʫʚʠʝʚ, ʚ ʢʦʪʦʨʳʭ 

ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʧʦʢʦʷʱʠʝʩʷ ʷʡʮʘ). 

 

ɺʠʜʳ ʨʦʜʘ Ceriodaphnia Dana, 1853 ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʜʦʤʠʥʠʨʫʶʱʠʭ ʛʨʫʧʧ 

ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʚ ʧʣʘʥʢʪʦʥʝ ʢʨʫʧʥʳʭ ʚʦʜʦʝʤʦʚ. ʅʦ ʩʠʩʪʝʤʘʪʠʢʘ ʵʪʦʛʦ ʨʦʜʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʠʤʝʶʱʠʝʩʷ ʩʚʦʜʢʠ ʫʯʠʪʳʚʘʶʪ ʣʠʰʴ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʨʠʟʥʘʢʦʚ ʠ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʪʦʣʴʢʦ ʜʦ ʛʨʫʧʧʳ ʚʠʜʦʚ. 
ʆʩʦʙʝʥʥʦ ʟʘʧʫʪʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩ ʠʥʚʝʥʪʘʨʠʟʘʮʠʝʡ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʪʨʦʧʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ. ʅʘʧʨʠʤʝʨ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʩʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ ʩ 

ʟʘʦʩʪʨʝʥʥʳʤ ʨʦʩʪʨʫʤʦʤ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʛʨʫʧʧʫ ʚʠʜʦʚ Ceriodaphnia cornuta. ɻʝʪʝʨʦʛʝʥʥʦʩʪʴ 

ʵʪʦʡ ʛʨʫʧʧʳ ʚ ʧʨʝʜʝʣʘʭ ɸʚʩʪʨʘʣʠʠ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʥʘ ʦʩʥʦʚʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʜʘʥʥʳʭ. Tʝʤ ʥʝ 

ʤʝʥʝʝ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʙʳʣʦ ʧʨʝʜʧʨʠʥʷʪʦ ʧʦʧʳʪʦʢ ʩʦʧʦʩʪʘʚʠʪʴ ʤʦʣʝʢʫʣʷʨʥʳʝ ʜʘʥʥʳʝ ʩ ʜʘʥʥʳʤʠ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʪʠʢʠ. ɺ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʩʧʠʩʢʘʭ ʉʪʘʨʦʛʦ ʠ ʅʦʚʦʛʦ 

ʉʚʝʪʘ ʬʠʛʫʨʠʨʫʝʪ ʥʝʩʢʦʣʴʢʦ ʥʘʟʚʘʥʠʡ: ʩʦʙʩʪʚʝʥʥʦ C. cornuta Sars, 1885 (ʦʧʠʩʘʥʘ ʠʟ ɸʚʩʪʨʘʣʠʠ) 

ʠ C. rigaudi Richard, 1894 (ʦʧʠʩʘʥʘ ʠʟ ɺʴʝʪʥʘʤʘ). C. cornigera Xiezhi, 1977, ʦʧʠʩʘʥʥʘʷ ʠʟ ʂʠʪʘʷ, 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʤʣʘʜʰʠʡ ʩʠʥʦʥʠʤʳ C. cornuta. ʅʝʜʦʩʪʘʪʦʢ ʜʘʥʥʳʭ ʧʦ 

ʤʦʨʬʦʣʦʛʠʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʧʝʨʝʦʮʝʥʢʫ ʩʪʘʪʫʩʘ ʫʧʦʤʷʥʫʪʳʭ ʪʘʢʩʦʥʦʚ ʠ ʦʮʝʥʠʪʴ ʠʭ 

ʨʝʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴ ʥʘʰʝʡ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʦʩʦʙʝʡ 

(ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʬʠʧʧʠʘʣʴʥʳʭ ʩʘʤʦʢ) ʠʟ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʫʜʘʣʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ C. 

cornuta. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʥʘʰʝʡ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʧʦʧʫʣʷʮʠʠ C. cornuta ʠʟ ʚʦʜʦʝʤʦʚ ʉʪʘʨʦʛʦ 

ʉʚʝʪʘ (ɺʴʝʪʥʘʤ, ʀʥʜʠʷ, ʕʬʠʦʧʠʷ), ɸʚʩʪʨʘʣʠʠ ʠ ʅʦʚʦʛʦ ʉʚʝʪʘ (ʂʘʥʟʘʩ, ʂʫʙʘ, ʄʝʢʩʠʢʘ). ʇʦʜ 

ʙʠʥʦʢʫʣʷʨʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʠʟ ʧʨʦʙ ʚʳʙʠʨʘʣʠ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʬʠʧʧʠʘʣʴʥʳʭ ʩʘʤʦʢ. 

ʆʩʦʙʠ ʠʟ ʚʩʝʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʠ ʧʦʤʦʱʠ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ Olympus 

BX41 ʠ ʩʢʘʥʠʨʫʶʱʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʤʠʢʨʦʩʢʦʧʦʚ Jeol JSM 840-A ʠ CamScan MV 2300. ɼʣʷ 

ʢʘʞʜʦʡ ʧʦʧʫʣʷʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʨʠʩʦʚʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʠʩʫʥʢʠ ʦʙʱʝʛʦ ʚʠʜʘ 

ʞʠʚʦʪʥʳʭ ʠ ʜʝʪʘʣʝʡ ʩʪʨʦʝʥʠʷ ʛʦʣʦʚʳ, ʨʘʢʦʚʠʥʢʠ, ʘʥʪʝʥʥʫʣ, ʘʥʪʝʥʥ, ʧʦʩʪʘʙʜʦʤʝʥʘ ʠ 

ʪʦʨʘʢʘʣʴʥʳʭ ʢʦʥʝʯʥʦʩʪʝʡ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʝʡ ʨʘʙʦʪʳ ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ 

ʧʦʧʫʣʷʮʠʡ C. cornuta ʠʟ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʫʜʘʣʝʥʥʳʭ ʪʨʦʧʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ, ʚʢʣʶʯʘʷ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʦʝʥʠʷ ʪʦʨʘʢʘʣʴʥʳʭ ʢʦʥʝʯʥʦʩʪʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʘʤʢʠ C. cornuta ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʠʜʝʥʪʠʯʥʳ. ɿʥʘʯʠʤʳʝ 

ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʦʨʥʘʤʝʥʪʘʮʠʠ ʵʬʠʧʧʠʝʚ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʤʳ 

ʪʦʣʴʢʦ ʧʨʠ ʧʦʤʦʱʠ ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ. ɺ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʠʟ 

ʂʘʥʟʘʩʘ, ʂʫʙʳ ʠ ʄʝʢʩʠʢʠ ʢʣʝʪʢʠ ʵʬʠʧʧʠʝʚ ʠʤʝʶʪ ʪʦʥʢʠʝ ʥʝʚʝʪʚʷʱʠʝʩʷ ʦʪʨʦʩʪʢʠ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠʟ ɺʴʝʪʥʘʤʘ, ʀʥʜʠʠ ʠ ʕʬʠʦʧʠʠ ʭʘʨʘʢʪʝʨʥʳ ʢʣʝʪʢʠ ʩ 

ʪʦʣʩʪʳʤʠ ʨʘʟʚʝʪʚʣʝʥʥʳʤʠ ʦʪʨʦʩʪʢʘʤʠ. ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʤʘʪʝʨʠʘʣʘ ʩ ʛʘʤʦʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʩʘʤʢʘʤʠ ʠʟ ʚʦʜʦʝʤʦʚ ɸʚʩʪʨʘʣʠʠ ʧʦʢʘ ʥʝ ʫʜʘʝʪʩʷ ʧʨʦʷʩʥʠʪʴ ʩʪʘʪʫʩ ʧʦʧʫʣʷʮʠʡ ʠʟ ʉʪʘʨʦʛʦ ʉʚʝʪʘ, 

ʥʝʷʩʥʦ, ʷʚʣʷʝʪʩʷ ʣʠ C. rigaudi ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʚʠʜʦʤ ʠʣʠ ʵʪʦ ʣʠʰʴ ʤʣʘʜʰʠʡ ʩʠʥʦʥʠʤ C. 

cornuta. ʆʜʥʘʢʦ ʚʳʷʚʣʝʥʥʳʝ ʦʪʣʠʯʠʷ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʠʟ ʉʪʘʨʦʛʦ ʠ ʅʦʚʦʛʦ ʉʚʝʪʘ 

ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʦʧʫʣʷʮʠʠ ʠʟ ʚʦʜʦʝʤʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʝʨʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 
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ʥʦʚʳʡ, ʝʱʝ ʥʝʦʧʠʩʘʥʥʳʡ, ʚʠʜ. ʉʪʦʠʪ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʩʠʪʫʘʮʠʶ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʪʘʪʫʩʘ 

ʧʦʧʫʣʷʮʠʡ ʠʟ ʉʪʘʨʦʛʦ ʉʚʝʪʘ ʧʦʟʚʦʣʠʪ ʧʨʦʷʩʥʠʪʴ ʚʢʣʶʯʝʥʠʝ ʚ ʘʥʘʣʠʟ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʧʦʧʫʣʷʮʠʷʤ ʠʟ ɸʬʨʠʢʠ, ʖʞʥʦʡ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ ʠʭ 

ʩʨʘʚʥʝʥʠʝ ʩ ʠʤʝʶʱʠʤʠʩʷ ʩʠʢʚʝʥʩʘʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʫʧʧʳ ʚʠʜʦʚ C. cornuta ʠʟ ɸʚʩʪʨʘʣʠʠ 

ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʝʨʠʢʠ. 
ɻʨʫʧʧʘ ʚʠʜʦʚ C. cornuta ï ʦʜʠʥ ʠʟ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʵʥʜʝʤʠʟʤʘ, ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʦʢʘʟʘʥʥʦʛʦ ʜʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʧʣʘʥʢʪʦʥʥʳʭ ʠ ʣʠʪʦʨʘʣʴʥʳʭ 

ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. ʆʜʥʘʢʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʪʣʠʯʠʷ ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʵʪʦʡ 

ʛʨʫʧʧʳ ʚʠʜʦʚ ʥʝʚʝʣʠʢʠ, ʠ, ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʟʘʪʨʘʛʠʚʘʶʪ ʣʠʰʴ ʩʪʨʦʝʥʠʝ 

ʛʘʤʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʘʤʦʢ. ɺʦʟʤʦʞʥʦ, ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʩʘʤʮʦʚ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ C. cornuta ʠʟ ʉʪʘʨʦʛʦ ʠ ʅʦʚʦʛʦ ʉʚʝʪʘ. ʕʪʠ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʩʦʟʜʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʦʮʝʥʢʝ ʯʠʩʣʘ ʚʠʜʦʚ ʚ ʛʨʫʧʧʝ, 

ʧʦʩʢʦʣʴʢʫ ʧʦ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʤ ʩʘʤʢʘʤ ʧʨʦʚʝʩʪʠ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ. 
 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɸ.ɸ. ʂʦʪʦʚʫ ʠ ʅ.ʅ. ʉʤʠʨʥʦʚʫ (ʀʇʕʕ ʈɸʅ) ʟʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʧʨʦʙʳ ʠ ʮʝʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ; ʢʦʦʨʜʠʥʘʪʦʨʘʤ ʉʦʚʤʝʩʪʥʦʡ 

ʈʦʩʩʠʡʩʢʦ-ʕʬʠʦʧʩʢʦʡ ɹʠʦʣʦʛʠʯʝʩʢʦʡ ʕʢʩʧʝʜʠʮʠʠ (JERBE) ʠ ʩʦʪʨʫʜʥʠʢʘʤ ɹʘʭʘʨ-ɼʘʨʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʨʘʟʚʝʜʝʥʠʷ ʨʳʙ ʠ ʜʨʫʛʠʭ ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ (Bahir-Dar Fishery and 

Other Aquatic Life Research Center) ʟʘ ʧʦʤʦʱʴ ʚ ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʟ. ʊʘʥʘ ʚ 2014-2015 ʛʦʜʘʭ; 

ʉ.ʀ. ʄʝʪʝʣʝʚʫ (ʀɹɺɺ ʈɸʅ) ʠ ɸ.ʅ. ʅʝʢʨʘʩʦʚʫ (ʀʕʄ ʈɸʅ) ʟʘ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʌʘʫʥʠʩʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʣʘʥʢʪʦʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ 

ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʳ 

 

ʈʝʟʶʤʝ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʚʠʜʦʚʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚʦʜʦʸʤʦʚ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʚʪʦʨʘ 2012-2016 ʛʦʜʦʚ. 

ʆʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʠʜʦʚ, ʚʠʜʳ-ʜʦʤʠʥʘʥʪʳ ʚ ʩʦʦʙʱʝʩʪʚʝ, ʠʥʜʝʢʩ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

 

ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ (ɺɸʇ) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ʤʠʨʝ ʨʝʯʥʳʭ ʜʦʣʠʥ. 

ʆʥʘ ʦʙʨʘʟʦʚʘʥʘ ʨʝʢʦʡ ɺʦʣʛʦʡ ʠ ʝʸ ʙʦʣʴʰʠʤ ʨʫʢʘʚʦʤ - ɸʭʪʫʙʦʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʩʦ ʩʪʦʨʦʥʳ ʯʝʣʦʚʝʢʘ, ʜʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʩʦʭʨʘʥʠʣʘ ʯʝʨʪʳ, ʧʨʠʩʫʱʠʝ ʧʦʜʦʙʥʳʤ 

ʧʨʠʨʦʜʥʳʤ ʢʦʤʧʣʝʢʩʘʤ. ʆʜʥʘʢʦ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ɺɸʇ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʥʘʰʝ ʚʨʝʤʷ ʨʠʩʢʫʝʪ ʧʦʪʝʨʷʪʴ ʩʚʦʠ ʠʩʢʦʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʠʟ-ʟʘ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʠ ʦʙʲʝʤʦʚ ʧʦʣʦʚʦʜʴʷ (ʅʝʯʘʝʚ, 2015). 

ʊʝʨʨʠʪʦʨʠʷ ʧʦʡʤʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʝʚʨʦʧʝʡʩʢʦ-ʩʠʙʠʨʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ ʇʘʣʝʘʨʢʪʠʢʠ 

(ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʦ ʉʪʘʨʦʙʦʛʘʪʦʚʫ) ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʇʦʥʪʦ-ʂʘʩʧʠʡʩʢʦʡ 

ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʦʜʦʸʤʳ ɺɸʇ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʫʩʣʦʚʥʦ ʥʘ ʜʚʘ ʪʠʧʘ: çʦʟʸʨʘè ʠ 

çʝʨʠʢʠè. ʇʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʛʣʫʙʦʢʠʝ (ʛʣʫʙʠʥʘ 1-2 ʤ) ʦʢʨʫʛʣʳʝ ʚʦʜʦʸʤʳ, 

ʟʘʧʦʣʥʷʝʤʳʝ ʢʘʞʜʦʝ ʧʦʣʦʚʦʜʴʝ ʠʟ ʩʠʩʪʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʦʪʦʢ ʠ ʝʨʠʢʦʚ. ɺʪʦʨʳʝ ʙʳʚʘʶʪ 

ʨʘʟʣʠʯʥʦʡ ʛʣʫʙʠʥʳ, ʚʝʩʴʤʘ ʧʨʦʪʷʞʝʥʥʳʝ, ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʦʭʦʞʜʝʥʠʝ 

ʧʦʣʳʭ ʚʦʜ ʠʟ ʨʝʢ ʚ ʛʣʫʙʴ ʧʦʡʤʳ, ʘ ʚ ʤʝʞʝʥʥʳʡ ʧʝʨʠʦʜ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʧʦ ʪʠʧʫ ʦʟʸʨ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚʦʜʦʸʤʦʚ ɺɸʇ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 109 ʧʨʦʙ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʦʟʸʨʘʭ, ʝʨʠʢʘʭ ʠ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʨ. 
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ɸʭʪʫʙʳ. ʇʨʠ ʩʙʦʨʝ ʠ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʠʢʠ, ʧʨʠʥʷʪʳʝ ʚ 

ʛʠʜʨʦʙʠʦʣʦʛʠʠ (ʄʝʪʦʜʠʢʘé, 1975). ʈʘʢʦʦʙʨʘʟʥʳʝ ʦʧʨʝʜʝʣʷʣʠʩʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦ 

çʆʧʨʝʜʝʣʠʪʝʣʶ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʟʦʦʙʝʥʪʦʩʘ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʪʦʤ 1è (ɸʣʝʢʩʝʝʚ, 2010). 

ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʦʣʦʚʨʘʪʦʢ ʟʘʜʝʡʩʪʚʦʚʘʣʩʷ ʢʣʘʩʩʠʯʝʩʢʠʡ ʪʨʫʜ ï çʂʦʣʦʚʨʘʪʢʠ ʬʘʫʥʳ 

ʉʉʉʈè (ʂʫʪʠʢʦʚʘ, 1970). ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 2012 ʧʦ 2016 ʛʦʜʘ ʩ ʦʭʚʘʪʦʤ ʚʩʝʭ ʩʝʟʦʥʦʚ. 

ɺʩʝʛʦ ʚ ʪʝʯʝʥʠʠ 5 ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʳ ʫʜʘʣʦʩʴ 

ʦʙʥʘʨʫʞʠʪʴ 147 ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʇʦ ʯʠʩʣʫ ʪʘʢʩʦʥʦʚ ʧʨʝʦʙʣʘʜʘʣʠ ʢʦʣʦʚʨʘʪʢʠ ʩ 75 

ʚʠʜʘʤʠ. ʈʘʢʦʦʙʨʘʟʥʳʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 47 ʚʠʜʘʤʠ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʯʢʦʚ ʠ 25 ʚʠʜʘʤʠ 

ʚʝʩʣʦʥʦʛʠʭ. ʀʟʨʝʜʢʘ ʚ ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʸʤʘʭ ʚʩʪʨʝʯʘʣʠʩʴ ʚʝʣʠʛʝʨʳ ʤʦʣʣʶʩʢʦʚ. ʇʦʩʪʦʷʥʥʦ ʚ 

ʧʨʦʙʘʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʥʘʫʧʣʠʘʨʥʳʝ ʠ ʢʦʧʝʧʦʜʠʪʥʳʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ Copepoda, ʯʘʱʝ ʚʩʝʛʦ 

ʥʝ ʧʦʜʜʘʶʱʠʝʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

ʉʨʝʜʠ ʢʦʣʦʚʨʘʪʦʢ, ʩʘʤʳʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʚʦʜʦʸʤʘʭ ɺɸʇ ʙʳʣʦ ʩʝʤʝʡʩʪʚʦ 

Brachionidae. ʆʥʠ ʥʘʩʯʠʪʳʚʘʣʠ 24 ʪʘʢʩʦʥʘ ʚʠʜʦʚʦʛʦ ʨʘʥʛʘ, ʘ ʩ ʫʯʸʪʦʤ ʧʦʜʚʠʜʦʚ ʠʭ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 29 ʪʘʢʩʦʥʦʚ. ʄʥʦʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ 

ʦʧʨʝʜʝʣʷʣʠ ʩʪʨʫʢʪʫʨʫ ʠʟʫʯʘʝʤʳʭ ʩʦʦʙʱʝʩʪʚ ʟʦʦʧʣʘʥʢʪʦʥʘ. ʉʝʤʝʡʩʪʚʘ Synchaetidae ʠ 

Trichocercidae ʠʤʝʣʠ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʧʦ 9 ʚʠʜʦʚ, ʥʦ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʨʦʣʠ ʩʚʦʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʚ ʩʦʦʙʱʝʩʪʚʘʭ. ɺʩʝ ʚʠʜʳ ʨʦʜʘ Trichocerca ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʜʢʦ ʠ ʥʠʢʦʛʜʘ ʥʝ ʜʦʤʠʥʠʨʦʚʘʣʠ ʚ 

ʟʦʦʧʣʘʥʢʪʦʮʝʥʦʟʘʭ. ʅʘʧʨʦʪʠʚ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Synchaeta ʠ Polyartra ʦʪʣʠʯʘʣʠʩʴ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʯʘʩʪʦ ʜʦʩʪʠʛʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ. ʊʘʢ Polyartra dolichoptera (Idelson, 1925) ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ 

ʥʝʢʦʪʦʨʳʭ ʚʦʜʦʸʤʘʭ ʙʳʣʘ ʜʦʤʠʥʘʥʪʦʤ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ. ɺʩʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺɸʇ 

ʥʘʡʜʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 16 ʩʝʤʝʡʩʪʚ ʨʦʪʠʬʝʨ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʝʜʠʥʠʯʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʥʘ ʦʟʝʨʝ ʐʠʨʦʢʦʛʦʨʣʦʝ (48Á36'41.10'' 

ʩ.ʰ. 44Á51'09.10'' ʚ.ʜ.) ʢʦʣʦʚʨʘʪʢʠ Lecane hastata (Murray, 1913), ʨʘʥʝʝ ʥʝ ʦʪʤʝʯʘʝʤʦʡ ʚ 

ʙʘʩʩʝʡʥʝ ʅʠʞʥʝʡ ɺʦʣʛʠ. 

ʂʣʘʜʦʮʝʨʳ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʦʙʘʭ, ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ 9 ʩʝʤʝʡʩʪʚʘʤ. 

ʉʘʤʳʤ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʙʳʣʦ ʩʝʤʝʡʩʪʚʦ Chydoridae ï 22 ʚʠʜʘ. Daphniidae ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

11, ʘ Sididaeï 6 ʚʠʜʘʤʠ. ʅʘ ʝʨʠʢʝ ʉʪʘʨʘʷ ɸʭʪʫʙʘ (48Á35'09.68'' ʩ.ʰ. 45Á12'49.43'') ʚʝʩʥʦʡ 2013 

ʛʦʜʘ ʩʫʱʝʩʪʚʝʥʥʦ ʶʞʥʝʝ ʩʚʦʝʛʦ ʠʩʢʦʥʥʦʛʦ ʘʨʝʘʣʘ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ Latona setifera (O.F. M¿ller, 

1776). ʈʦʜ Diaphanosoma ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘʣʠʯʠʝʤ 4 ʚʠʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ D. dubium 

(Manuilova, 1964) ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʠʤ ʚʩʝʣʝʥʮʝʤ ʩ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

(ʂʦʨʦʚʯʠʥʩʢʠʡ, 2004). 
ʀʥʪʝʨʝʩʥʦʡ ʥʘʭʦʜʢʦʡ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʨʦʜʘ Moina, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ M. 

ephemeralis (Hudec, 1997). ʆʩʦʙʠ ʜʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ (Hudec, 

1997). ɽʩʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʜʪʚʝʨʜʠʪʩʷ, ʪʦ ʵʪʦ ʙʫʜʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʦʙʠʪʘʥʠʷ, ʜʦʩʪʦʚʝʨʥʦ 

ʫʢʘʟʘʥʥʦʝ ʜʣʷ ʚʠʜʘ ʚ ʈʦʩʩʠʠ. 
ʂʦʧʝʧʦʜʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʘʣʠʯʠʝʤ 7 ʩʝʤʝʡʩʪʚ, 4 ʠʟ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʣʠʩʴ ʢ ʦʪʨʷʜʫ 

Harpactiformes. ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʙʳʣʦ ʩʝʤʝʡʩʪʚʦ Cyclopiformes ï 18 ʚʠʜʦʚ. 

ʋʢʘʟʘʥʥʳʡ ʜʣʷ ʉʝʚʝʨʥʦʛʦ ʂʘʩʧʠʷ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʨʘʯʦʢ Thermocyclops taihokuensis (Harada, 

1931) (ʉʪʝʧʘʥʴʷʥʮ ʠ ʜʨ., 2015) ʙʳʣ ʥʘʡʜʝʥ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʳ. ɺ 

ʧʨʦʙʘʭ ʦʥ ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʥʝ ʯʘʩʪʦ, ʥʦ ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʣ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ 

ʙʠʦʤʘʩʩʳ. 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʚʠʜʦʚ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʪʘʢʩʦʥ 

ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʧʨʦʙʝ, ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʙ ʫʤʥʦʞʝʥʥʦʝ ʥʘ 100%. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢ ʛʨʫʧʧʝ 

ʢʦʥʩʪʘʥʪʥʳʭ ʚʠʜʦʚ (ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʚʳʰʝ 50%) ʧʨʠʥʘʜʣʝʞʘʣʠ ʢʦʣʦʚʨʘʪʢʠ Brachionus angularis 

(Gosse, 1851), Brachionus calyciflorus (Pallas, 1776), Keratella quadrata (M¿ller, 1786); 

ʚʠʪʚʠʩʪʦʫʩʳʝ ʨʘʯʢʠ Bosmina longirostris (O.F. M¿ller, 1785), Chydorus sphaericus (O.F. M¿ller, 

1785); ʘ ʪʘʢʞʝ ʥʘʫʧʣʠʫʩʳ ʠ ʢʦʧʝʧʦʜʠʪʳ ʚʝʩʣʦʥʦʛʠʭ ʨʘʯʢʦʚ. ʂ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤ ʚʠʜʘʤ 

(ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʦʪ 25% ʜʦ 50%) ʦʪʥʦʩʠʣʠʩʴ Filinia terminalis (Plate, 1886), Filinia longiseta 

(Ehrenberg, 1834), Keratella cochlearis (Gosse, 1851), Asplanchna priodonta (Gosse, 1850), P. 

Dolichoptera ʠ Synchaeta pectinata (Ehrenberg, 1832). ɺ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʫ ʧʨʦʙʫ ʧʨʠʭʦʜʠʣʦʩʴ 

13.2 ʚʠʜʦʚ ʟʦʦʧʣʘʥʢʪʝʨʦʚ. 
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ɺ ʢʘʯʝʩʪʚʝ ʜʦʤʠʥʘʥʪʦʚ ʦʙʳʯʥʦ ʚʳʩʪʫʧʘʣʠ ʛʨʫʧʧʳ ʩ ʚʳʩʦʢʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ. ʏʘʱʝ 

ʜʨʫʛʠʭ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ ʧʨʝʦʙʣʘʜʘʣʠ ʥʘʫʧʣʠʫʩʳ Copepoda. ɺʝʩʴʤʘ ʚʘʞʥʦʡ ʜʣʷ 

ʩʦʦʙʱʝʩʪʚ ʙʳʣʠ ʢʦʣʦʚʨʘʪʢʘ B. calyciflorus ʠ ʢʦʧʝʧʦʜʠʪʳ ʚʝʩʣʦʥʦʛʠʭ. 
ʆʮʝʥʢʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʐʝʥʥʦʥʘ. ʈʘʩʯʸʪ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʜʘʣ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚ 2.31 ʙʠʪ ʧʨʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʤ 

ʦʪʢʣʦʥʝʥʠʠ 0.69. ʇʦ ʙʠʦʤʘʩʩʝ ʠʥʜʝʢʩ ʙʳʣ ʨʘʚʝʥ 2.16 ʙʠʪ, ʘ ʝʛʦ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 0.69. 

ɺ ʮʝʣʦʤ ʥʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʣʷʣʠ 0.37 ʙʠʪ ʜʣʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ 0.77 ʙʠʪ ʜʣʷ 

ʙʠʦʤʘʩʩʳ, ʘ ʥʘʠʙʦʣʴʰʠʝ 3.6 ʙʠʪ ʠ 3.55 ʙʠʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʕʢʦʣʦʛʦ-ʬʘʫʥʠʩʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʠʤʘʛʠʥʘʣʴʥʳʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʨʫʯʝʡʥʠʢʦʚ 

(Insecta, Trichoptera) ʶʛʦ-ʚʦʩʪʦʢʘ ɹʝʣʘʨʫʩʠ 
 

ʈʝʟʶʤʝ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ, ʯʠʩʣʝʥʥʦʩʪʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʨʫʯʝʡʥʠʢʦʚ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɹʝʣʘʨʫʩʠ. ʋʩʪʘʥʦʚʣʝʥʦ ʦʙʠʪʘʥʠʝ 23 ʚʠʜʦʚ 

ʨʫʯʝʡʥʠʢʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 16 ʚʠʜʦʚ ʜʦʤʠʥʠʨʫʶʪ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, 7 ʚʠʜʦʚ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʨʝʜʢʠʝ ʠ ʤʘʣʦʯʠʩʣʝʥʥʳʝ, ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ, ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʨʝʜʘʭ ʦʙʠʪʘʥʠʷ. 

 

ʈʫʯʝʡʥʠʢʠ (Trichoptera) ï ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʠ ʙʦʛʘʪʘʷ ʚʠʜʘʤʠ ʛʨʫʧʧʘ ʘʤʬʠʙʠʦʥʪʥʳʭ 

ʥʘʩʝʢʦʤʳʭ, ʦʙʣʘʜʘʶʱʘʷ ʚʳʩʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ. ʃʠʯʠʥʢʠ ʨʫʯʝʡʥʠʢʦʚ 

ʥʘʩʝʣʷʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʪʠʧʳ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʝʤʦʚ ʠ ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʦʥʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʨʝʯʥʳʭ ʵʢʦʩʠʩʪʝʤ (ɻʠʛʠʥʷʢ, 2010). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʵʪʦʡ ʛʨʫʧʧʳ ʧʦʜʚʝʨʞʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʜʥʘʢʦ, ʩʚʝʜʝʥʠʡ ʦ ʧʦʩʣʝʜʥʠʭ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʷʭ ʜʣʷ ʦʪʨʷʜʘ Trichoptera ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʪʘʢʠʭ ʧʦʧʫʣʷʨʥʳʭ ʛʨʫʧʧ 

ʥʘʩʝʢʦʤʳʭ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʯʝʰʫʝʢʨʳʣʳʝ ʠʣʠ ʞʝʩʪʢʦʢʨʳʣʳʝ (ɻʠʛʠʥʷʢ, 2011). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʪʨʠʭʦʧʪʝʨʦʬʘʫʥʳ ʚʦʜʦʝʤʦʚ ʠ ʚʦʜʦʪʦʢʦʚ ʧʨʝʪʝʨʧʝʣʘ 
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ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʬʘʫʥʳ ʨʫʯʝʡʥʠʢʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ʈʘʥʝʝ ʥʘʤʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʪʨʠʭʦʧʪʝʨʦʬʘʫʥʳ 

ʨʝʢʠ ʋʟʘ (ʆʩʪʨʦʚʩʢʠʡ, 2014). ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʥʦʩʠʪ ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʝʥʠʷ. ʋʯʝʪ ʨʫʯʝʡʥʠʢʦʚ 

ʧʨʦʚʦʜʠʣʩʷ ʚ 1998-2016 ʛʦʜʘʭ. ʆʪʣʦʚʳ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚʨʫʯʥʫʶ ʠ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʤ ʩʘʯʢʦʤ 

ʚ ʧʨʠʙʨʝʞʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ɹʫʜʘ-ʂʦʰʝʣʝʚʩʢʦʛʦ ʠ ɻʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʥʘʩʝʢʦʤʳʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʦʧʨʝʜʝʣʠʪʝʣʷ (ʂʘʯʘʣʦʚʘ, 

1987). ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʤʘʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʥʦʢʫʣʷʨʥʳʡ 

ʤʠʢʨʦʩʢʦʧ ʄɹʉ-10 ʠ ʨʫʯʥʳʝ 7ʭ ʠ 10ʭ ʣʫʧʳ. ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʣʣʝʢʮʠʠ ʘʚʪʦʨʘ. 
ʇʨʠ ʘʥʘʣʠʟʝ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʝʥʦ 23 ʚʠʜʘ ʨʫʯʝʡʥʠʢʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 5 

ʩʝʤʝʡʩʪʚʘʤ ʠʟ 2 ʧʦʜʦʪʨʷʜʦʚ. 

ʇʦʜʦʪʨʷʜ ʂʦʣʴʯʘʪʦʱʫʧʠʢʦʚʳʝ ï Annulipalpia Martynov, 1924 
I. ʉʝʤʝʡʩʪʚʦ ɻʠʜʨʦʧʩʠʭʠʜʳ ï Hydropsychidae Curtis, 1835 

1) ɻʠʜʨʦʧʩʠʭʘ ʫʟʢʦʢʨʳʣʘʷ ï Hydropsyche angustipennis (Curtis, 1834) 
2) Hydropsyche contubernalis McLachlan, 1865 

II. ʉʝʤʝʡʩʪʚʦ ʈʫʯʝʡʥʠʢʠ ʧʣʝʪʫʱʠʝ ï Polycentropidae Ulmer, 1903 
3) ɾʠʣʦʯʥʠʢ ʜʚʫʧʷʪʥʠʩʪʳʡ ï Neureclipsis bimaculata (Linnaeus, 1761) 

ʇʦʜʦʪʨʷʜ ʎʝʣʴʥʦʱʫʧʠʢʦʚʳʝ ï Integripalpia Martynov, 1924 
III. ʉʝʤʝʡʩʪʚʦ ʈʫʯʝʡʥʠʢʠ ʪʦʥʢʦʫʩʳʝ ï Leptoceridae Leach, 1815 

4) ʎʝʨʘʢʣʝʷ ʜʨʷʭʣʘʷ ï Ceraclea senilis (Burmeister, 1839) 
5) Ceraclea nigronervosa (Retzius, 1783) 

IV. ʉʝʤʝʡʩʪʚʦ ʈʫʯʝʡʥʠʢʠ ʥʘʩʪʦʷʱʠʝ ï Limnephilidae Kolenati, 1848 

6) ɸʥʘʙʦʣʠʷ ʛʣʘʜʢʘʷ ï Anabolia laevis (Zetterstedt, 1840) 
7) ɻʣʠʬʦʪʝʣʠʫʩ ʧʨʦʟʨʘʯʥʳʡ ï Glyphotaelius pellucidus (Retzius, 1783) 
8) ɻʨʘʤʤʦʪʘʫʣʠʫʩ ʯʝʨʥʦʪʦʯʝʯʥʳʡ ï Grammotaulius nigropunctatus (Retzius, 1783) 

9) ɻʨʘʤʤʦʪʘʫʣʠʫʩ ʙʣʝʩʪʷʱʠʡ ï Grammotaulius nitidus (M¿ller, 1764) 
10) ʈʫʯʝʡʥʠʢ ʜʚʫʪʦʯʝʯʥʳʡ ï Limnephilus bipunctatus Curtis, 1834 

11) ʈʫʯʝʡʥʠʢ ʧʨʦʜʦʣʴʥʳʡ ï Limnephilus decipiens (Kolenati, 1848) 
12) ʈʫʯʝʡʥʠʢ ʧʣʷʞʥʳʡ ï Limnephilus extricatus McLachlan, 1865 

13) ʈʫʯʝʡʥʠʢ ʞʝʣʪʦʫʩʳʡ ï Limnephilus flavicornis (Fabricius, 1787) 
14) ʈʫʯʝʡʥʠʢ ʣʫʥʥʳʡ ï Limnephilus lunatus Curtis, 1834 

15) ʈʫʯʝʡʥʠʢ ʯʝʨʥʦʛʦʣʦʚʳʡ ï Limnephilus nigriceps (Zetterstedt, 1840) 
16) ʈʫʯʝʡʥʠʢ ʨʦʤʙʠʯʝʩʢʠʡ ï Limnephilus rhombicus (Linnaeus, 1758) 
17) ʈʫʯʝʡʥʠʢ ʨʝʜʢʠʡ ï Limnephilus sparsus Curtis, 1834 
18) ʈʫʯʝʡʥʠʢ ʣʝʥʪʦʯʥʳʡ ï Limnephilus vittatus (Fabricius, 1798) 

19) ʈʫʯʝʡʥʠʢ ʤʦʟʘʠʯʥʳʡ ï Halesus tesselatus (Rambur, 1842) 
20) ʈʫʯʝʡʥʠʢ ʘʣʴʧʠʡʩʢʠʡ ï Rhadicoleptus alpestris (Kolenati, 1848) 

V. ʉʝʤʝʡʩʪʚʦ ʌʨʠʛʘʥʝʠʜʳ ï Phryganeidae Leach, 1815 

21) ʈʫʯʝʡʥʠʢ ʩʝʪʯʘʪʳʡ ï Oligostomis reticulata (Linnaeus, 1767) 
22) ʌʨʠʛʘʥʝʷ ʜʚʫʪʦʯʝʯʥʘ ̫ï Phryganea bipunctata Retzius, 1783 

23) ʌʨʠʛʘʥʝʷ ʙʦʣʴʰʘʷ ï Phryganea grandis Linnaeus, 1761 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʜʨʦ ʪʨʠʭʦʧʪʝʨʦʬʘʫʥʳ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤ. Limnephilidae. 

ʆʥʠ ʞʝ ʧʨʝʚʦʩʭʦʜʷʪ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʨʫʯʝʡʥʠʢʦʚ ʠ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ ʩʝʤʝʡʩʪʚ ʥʝʟʥʘʯʠʪʝʣʝʥ ʠ ʧʨʝʜʩʪʘʚʣʝʥ 1-3 ʚʠʜʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟ 157 ʚʠʜʦʚ ʨʫʯʝʡʥʠʢʦʚ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ (ʄʦʨʦʟ, ʃʠʧʠʥʩʢʘʷ, 2014), ʤʥʦʛʠʝ ʚʠʜʳ 

ʚʢʣʶʯʝʥʳ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʠ ʂʨʘʩʥʳʝ ʩʧʠʩʢʠ ʨʷʜʘ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ (Baleviļius, 1992; 

Szczňsny, 1992; Klima, 1998; Lilleleht, 2001-2002; Protected Latviané, 2016). ʀʟ ʥʠʭ 

Grammotaulius nitidus M¿ll. ʠ Limnephilus nigriceps Zett. ʷʚʣʷʶʪʩʷ ʦʙʳʯʥʳʤʠ ʜʣʷ ʶʛʦ-ʚʦʩʪʦʢʘ 

ɹʝʣʘʨʫʩʠ. 
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ʈʝʟʶʤʝ. ʀʟʫʯʝʥʳ ʥʝʢʦʪʦʨʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʘʪʦʤʦʚʦʡ ʚʦʜʦʨʦʩʣʠ Ulnaria 

ulna (Nitzsch) P.Comp¯re, ʦʙʠʪʘʶʱʝʡ ʚ ʨʝʢʘʭ ʉʫʭʦʜʦʣ ʠ ɸʨʪʸʤʦʚʢʘ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʈʦʩʩʠʠ. 

ʆʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ ʧʦʣʠʪʠʧʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʚʠʜʘ ʚ ʦʪʥʦʰʝʥʠʠ U. ulnʘ ʠ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʣʦʚʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ 

ʧʦʧʫʣʷʮʠʠ. 
 

ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʘʢʪʫʘʣʠʟʠʨʦʚʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʙʠʦʛʝʦʛʨʘʬʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ çʚʠʜʦʚ-ʢʦʩʤʦʧʦʣʠʪʦʚè. ɼʦʣʛʦʝ ʚʨʝʤʷ ʛʦʩʧʦʜʩʪʚʦʚʘʣʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʜʠʘʪʦʤʦʚʳʝ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʩʝʣʷʶʪʩʷ ʧʦ ʧʣʘʥʝʪʝ, ʠ ʧʦʵʪʦʤʫ 

ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, ʪ.ʝ. ʪʘʤ, ʛʜʝ ʫʩʣʦʚʠʷ ʩʨʝʜʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 
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ʛʨʘʥʠʮʘʤ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʜʘʥʥʦʛʦ ʚʠʜʘ. ɺ ʩʠʣʫ ʠʟʚʝʩʪʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʤʦʨʬʦʪʠʧʳ ʪʘʢʠʭ ʢʦʩʤʦʧʦʣʠʪʠʯʥʳʭ ʚʠʜʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘ ʨʘʟʥʳʭ ʢʦʥʪʠʥʝʥʪʘʭ ʠʣʠ ʚ 

ʨʘʟʥʳʭ ʦʢʝʘʥʘʭ, ʦʯʝʥʴ ʯʘʩʪʦ ʦʪʥʦʩʠʣʠ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʚʠʜʫ, ʝʩʣʠ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʟʣʠʯʠʷ ʥʝ ʙʳʣʠ ʩʫʱʝʩʪʚʝʥʥʳʤʠ. ʆʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʠʘʪʦʤʝʡ (ʥʘʧʨʠʤʝʨ: ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʩʢʘʥʠʨʫʶʱʘʷ 

ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ), ʧʨʠʚʝʣʦ ʢ ʚʳʷʚʣʝʥʠʶ ʢʨʠʧʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʠʣʠ ʚʠʜʦʚ-ʜʚʦʡʥʠʢʦʚ, 

ʨʘʥʝʝ ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʚʰʠʭʩʷ (Mann et al., 2008; Amato et al., 2007). ʇʨʠ ʵʪʦʤ ʧʦʩʣʝʜʥʠʡ 

ʪʝʨʤʠʥ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʳʭ ʚʠʜʦʚ, ʚʨʷʜ ʣʠ ʷʚʣʷʝʪʩʷ ʫʜʘʯʥʳʤ, ʪʘʢ 

ʢʘʢ ʦʙʲʝʢʪʠʚʥʦ ʪʘʢʠʭ çʚʠʜʦʚè ʤʦʞʝʪ ʙʳʪʴ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʜʚʘ. ʇʨʝʩʥʦʚʦʜʥʘʷ ʜʠʘʪʦʤʝʷ 

Ulnaria ulna (Nitzsch) P.Comp¯re (syn. Synedra ulna (Nitzsch) Ehrenberg 1832) ʩ ʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʘʨʠʝʪʝʪʘʤʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ɽʚʨʦʧʝ, ʖʛʦ-ɿʘʧʘʜʥʦʡ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, 

ʉʝʚʝʨʥʦʡ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʝ, ɸʚʩʪʨʘʣʠʠ ʠ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ (Morales et al., 2007; Guiry,Guiry, 

2012), ʯʪʦ ʚʳʟʳʚʘʝʪ ʟʘʢʦʥʦʤʝʨʥʳʡ ʚʦʧʨʦʩ ʦ ʨʝʘʣʴʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʵʪʦʛʦ ʚʠʜʘ. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʦʩʤʦʧʦʣʠʪʠʯʥʳʡ ʚʠʜ U. ulna ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʢʨʠʧʪʠʯʝʩʢʠʭ ʚʠʜʦʚ 

ʠʤʝʶʱʠʭ ʣʦʢʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʝʪʩʷ ʧʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʜʘʥʥʦʛʦ ʚʠʜʘ. ʉʝʤʴ ʢʣʦʥʦʚ U. ulna 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʧʦʧʫʣʷʮʠʠ ʨ. ʉʫʭʦʜʦʣ ʠ ʨ. ɸʨʪʸʤʦʚʢʘ, ʧʨʦʪʝʢʘʶʱʝʡ ʥʘ ʶʛʝ ʇʨʠʤʦʨʩʢʦʛʦ 

ʢʨʘʷ ʈʦʩʩʠʠ. ʇʨʦʙʳ ʩʦʙʨʘʥʳ ʚ ʦʢʪʷʙʨʝ 2015 ʛʦʜʘ ʆ.ɺ. ʐʝʚʯʝʥʢʦ (ʀɹʄ ɼɺʆ ʈɸʅ), 

ʠʟʦʣʠʨʦʚʘʥʳ ʚ ʢʫʣʴʪʫʨʳ ʖ.ɸ. ʇʦʜʫʥʘʡ (ʂʅʉ ʇɿ ʈɸʅ). ʂʣʝʪʢʠ ʜʣʷ ʢʣʦʥʦʚʳʭ ʢʫʣʴʪʫʨ 

ʚʳʜʝʣʷʣʠ ʤʠʢʨʦʧʠʧʝʪʦʯʥʳʤ ʤʝʪʦʜʦʤ (ɻʘʡʩʠʥʘ, 2008) ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʄɹʉ-9, ʦʯʠʱʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʝʨʝʩʝʚʘ ʚ ʩʚʝʞʫʶ ʩʨʝʜʫ. ʂʫʣʴʪʫʨʳ ʩʦʜʝʨʞʘʣʠ ʥʘ ʩʨʝʜʝ, ʙʣʠʟʢʦʡ ʧʦ 

ʩʦʩʪʘʚʫ ʢ ʩʨʝʜʝ Dm (Mann, Chepurnov, 2004). ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʩʪʝʢʣʷʥʥʳʭ 

ʯʘʰʢʘʭ ʇʝʪʨʠ ʜʠʘʤʝʪʨʦʤ 5-9 ʩʤ, ʚʳʩʦʪʦʡ 0.9-1.4 ʩʤ ʧʨʠ ʥʘʧʦʣʥʝʥʠʠ ʩʨʝʜʦʡ ʦʪ 8 ʜʦ 45 ʤʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʤʝʨʫ ʯʘʰʢʠ. ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʫʶ ʬʘʟʫ ʨʦʩʪʘ ʧʦʜʜʝʨʞʠʚʘʣʠ ʝʞʝʥʝʜʝʣʴʥʳʤ 

ʧʝʨʝʩʝʚʦʤ ʚ ʩʚʝʞʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. ɼʣʷ ʥʘʙʣʶʜʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʠʢʨʦʩʢʦʧ Biolar PI 

(PZO, ʇʦʣʴʰʘ) ʧʦ ʤʝʪʦʜʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʛʦ ʢʦʥʪʨʘʩʪʘ ʠ ʦʩʚʝʱʝʥʠʷ ʧʦ 

ʂʸʣʝʨʫ. ʌʦʪʦʛʨʘʬʠʠ ʚʳʧʦʣʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʬʦʪʦʢʘʤʝʨʳ Canon PowerShort A640. 

ʈʘʟʤʝʨ ʢʣʝʪʦʢ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʦʢʫʣʷʨʥʦʡ ʣʠʥʝʡʢʠ, ʢʘʣʠʙʨʦʚʘʥʥʦʡ ʧʦ ʦʙʲʝʢʪ-

ʤʠʢʨʦʤʝʪʨʫ. ʕʣʝʢʪʨʦʥʥʳʝ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʩʜʝʣʘʥʳ ʥʘ ʩʢʘʥʠʨʫʶʱʝʤ ʵʣʝʢʪʨʦʥʥʦʤ 

ʤʠʢʨʦʩʢʦʧʝ JEOL JSM-5600 ʚ ʀɹɺɺ ʈɸʅ. ɺ ʧʨʠʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʢʣʝʪʢʠ U. ulna ʚʩʪʨʝʯʘʶʪʩʷ 

ʢʘʢ ʦʜʠʥʦʯʥʦ, ʪʘʢ ʠ ʚ ʢʫʩʪʠʢʦʚʠʜʥʳʭ ʢʦʣʦʥʠʷʭ, ʧʨʠʢʨʝʧʣʷʷʩʴ ʩ ʧʦʤʦʱʴʶ ʩʣʠʟʠ ʦʜʥʠʤ ʢʦʥʮʦʤ 

ʢ ʩʫʙʩʪʨʘʪʫ. ʂʣʝʪʢʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʧʦʧʫʣʷʮʠʠ U. ulna ʥʝ ʠʤʝʶʪ ʦʩʝʚʦʛʦ ʧʦʣʷ, ʢʦʣʠʯʝʩʪʚʦ 

ʰʪʨʠʭʦʚ ʚ 10 ʤʢʤ ʩʦʩʪʘʚʣʷʝʪ 8.9 ï 10.5 (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ï 9.6Ñ0.1). ʏʠʩʣʦ ʘʨʝʦʣ ʚ 1 ʤʢʤ ï 

2.8-4.0 (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ï 3.4Ñ0.1). ɸʧʠʢʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʣʝʪʦʢ U. ulna ʚ ʧʨʠʨʦʜʥʦʡ 

ʧʦʧʫʣʷʮʠʠ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʢʦʣʝʙʘʣʘʩʴ ʦʪ 117.6 ʜʦ 346.0 ʤʢʤ, ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʚʩʝʭ 

ʠʟʤʝʨʝʥʥʳʭ ʢʣʝʪʦʢ ʩʦʩʪʘʚʠʣʘ 256.0Ñ6.1 ʤʢʤ (N=217). ʆʜʥʘʢʦ ʨʘʟʤʝʨʳ ʢʣʝʪʦʢ, ʚʩʪʨʝʯʝʥʥʳʭ ʚ 

ʜʚʫʭ ʨʝʢʘʭ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ, ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʉʨʝʜʥʷʷ ʜʣʠʥʘ U. ulna, ʦʙʠʪʘʶʱʝʡ ʚ 

ʨ. ʉʫʭʦʜʦʣ, ʨʘʚʥʘ 177.4Ñ3.7 ʤʢʤ (117.6- 235.3 ʤʢʤ; N=107); ʨʘʟʤʝʨ ʢʣʝʪʦʢ ʚ ʧʦʧʫʣʷʮʠʠ ʠʟ ʨ. 

ɸʨʪʸʤʦʚʢʘ ʙʳʣ ʙʦʣʴʰʝ ʠ ʩʦʩʪʘʚʠʣ 239.3Ñ10.0 ʤʢʤ (117.6-346.0 ʤʢʤ; N=110). ʀʟ ʨʘʥʝʝ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ (Podunay at al., 2014) ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʜʣʠʥʳ ʢʣʝʪʦʢ U. ulna, 

ʩʧʦʩʦʙʥʳʭ ʚʩʪʫʧʠʪʴ ʚ ʧʦʣʦʚʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 62 ʜʦ 162 ʤʢʤ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ (ʨʘʟʤʝʨ ʠʥʠʮʠʘʣʴʥʳʭ ʠ ʧʦʩʪʠʥʠʮʠʘʣʴʥʳʭ ʢʣʝʪʦʢ) ʩʦʩʪʘʚʣʷʝʪ 422 ʤʢʤ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʯʠʪʘʪʴ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʣʦʚʦʛʦ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʚ ʧʦʧʫʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʩʦʧʦʩʪʘʚʠʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʜʨʫʛʠʭ ʧʦʧʫʣʷʮʠʷʭ ʜʘʥʥʦʛʦ ʚʠʜʘ. 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ  ̄16-34-00790. 
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ʉʫʢʮʝʩʩʠʷ ʛʨʠʙʦʚ ʥʘ ʣʠʩʪʴʷʭ Phragmites australis, ʨʘʟʣʘʛʘʶʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʦʝʤʘ 

 

ʈʝʟʶʤʝ. ʀʟʫʯʘʣʠʩʴ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʦʚ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʥʘ ʣʠʩʪʴʷʭ 

ʪʨʦʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Phragmites australis (Cav.) Trin. ex Steud), ʨʘʟʣʘʛʘʶʱʠʭʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʝʩʥʦʚʦʜʥʦʡ ʤʝʟʦʪʨʦʬʥʦʡ ʦʟʝʨʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʦʟʝʨʘ ʇʣʝʱʝʝʚʦ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʘʟʝʤʥʳʭ ʫʩʣʦʚʠʡ, ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʫʯʘʩʪʠʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʚ 

ʫʪʠʣʠʟʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʤʠʥʠʤʘʣʴʥʦ. 

 

ʇʨʠʙʨʝʞʥʦ-ʚʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ï ʚʘʞʥʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʘʚʪʦʪʨʦʬʥʦʛʦ ʙʣʦʢʘ 

ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʉʦʟʜʘʚʘʝʤʘʷ ʝʶ ʧʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ ʚʦʜʦʝʤʦʚ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʚʩʝʛʦ ʚʦʜʦʝʤʘ ʚ ʮʝʣʦʤ (ɾʫʢʦʚʘ, 2015; 

ʉʘʜʯʠʢʦʚ, 2004). ʀʟʫʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʫʪʝʡ ʧʦʩʪʫʧʣʝʥʠʷ 

ʠʭ ʙʠʦʤʘʩʩʳ ʚ ʚʦʜʦʝʤʳ ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ (ɼʴʷʯʝʥʢʦ, 2011; 

ɾʫʢʦʚʘ, 2015; ʉʘʜʯʠʢʦʚ, 2004). ʆʜʥʘʢʦ ʦʩʪʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʥʳʤʠ ʧʫʪʠ ʚʦʚʣʝʯʝʥʠʷ 

ʙʠʦʤʘʩʩʳ ʦʪʤʠʨʘʶʱʠʭ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʢʨʫʛʦʚʦʨʦʪ ʚʝʱʝʩʪʚ ʚʦʜʦʝʤʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʨʫʧʧʘ ʛʝʪʝʨʦʪʨʦʬʦʚ-ʨʝʜʫʮʝʥʪʦʚ ʚ ʙʠʦʩʬʝʨʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʘʧʨʦʪʨʦʬʥʳʤʠ 

ʙʘʢʪʝʨʠʷʤʠ ʠ ʛʨʠʙʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʨʠʙʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʛʨʫʧʧʫ ʦʨʛʘʥʠʟʤʦʚ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʀʭ ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʘʧʧʘʨʘʪ 

ʥʘʧʨʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʜʝʩʪʨʫʢʮʠʶ ʣʠʛʥʦʮʝʣʣʶʣʦʟʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʩʪʝʥʠʡ. ɺ 

ʨʘʟʨʫʰʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʠʤ ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʜʫʱʘʷ ʨʦʣʴ. 

ɹʘʢʪʝʨʠʠ ʪʦʞʝ ʫʯʘʩʪʚʫʶʪ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ, ʥʦ ʧʘʣʴʤʫ ʧʝʨʚʝʥʩʪʚʘ ʦʥʠ ʦʪʜʘʣʠ ʛʨʠʙʘʤ 

(ɼʦʙʨʦʚʦʣʴʩʢʘʷ, 2002; ɿʘʚʘʨʟʠʥ, 2004; ʂʘʨʘʪʳʛʠʥ, 1993). 

ɺʳʩʢʘʟʳʚʘʶʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʛʨʠʙʳ ï ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʙʠʦʪʳ ʣʶʙʦʡ 

ʵʢʦʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʚʦʜʥʳʝ. ʆʜʥʘʢʦ, ʠʭ ʤʝʩʪʫ ʚ ʩʪʨʫʢʪʫʨʝ ʠ ʨʦʣʠ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʫʜʝʣʷʝʪʩʷ ʥʝʦʧʨʘʚʜʘʥʥʦ ʤʘʣʦ ʚʥʠʤʘʥʠʷ. 




