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ɸʢʘʜʝʤʠʢ ɸʣʝʢʩʝʡ ɺʠʢʪʦʨʦʚʠʯ ɾʠʨʤʫʥʩʢʠʡ (1921 - 2000) 

 
ɸʣʝʢʩʝʡ ɺʠʢʪʦʨʦʚʠʯ ɾʠʨʤʫʥʩʢʠʡ, 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ɸʢʘʜʝʤʠʠ 

ʥʘʫʢ ʉʉʉʈ, ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʫʯʸʥʳʭ ʚ ʦʙʣʘʩʪʠ 

ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʤʦʨʩʢʠʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʘʚʪʦʨ ʙʦʣʝʝ 360 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ 

ʪʦʤ ʯʠʩʣʝ 2 ʤʦʥʦʛʨʘʬʠʡ. ʇʝʨʚʳʡ ʜʠʨʝʢʪʦʨ ʠ 

ʦʨʛʘʥʠʟʘʪʦʨ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʤʦʨʷ ɼɺʆ ʈɸʅ. 

ɺ 1939 ʛ. ɾʠʨʤʫʥʩʢʠʡ ɸ.ɺ. ʧʦʩʪʫʧʠʣ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʪʫʜʝʥʯʝʩʢʘʷ ʞʠʟʥʴ ʝʛʦ ʙʳʣʘ 

ʧʨʝʨʚʘʥʘ ʥʘʯʘʚʰʝʡʩʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ʚʦʡʥʦʡ, ʫʥʠʚʝʨʩʠʪʝʪ ʦʥ ʟʘʢʦʥʯʠʣ ʪʦʣʴʢʦ ʚ 1950 ʛ. 

ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ñʬʠʟʠʦʣʦʛʠʷ ʢʣʝʪʢʠò.  

ʄʥʦʛʠʝ ʛʦʜʳ ɸʣʝʢʩʝʡ ɺʠʢʪʦʨʦʚʠʯ 

ʧʦʩʚʷʪʠʣ ʠʟʫʯʝʥʠʶ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ. 

ʀʩʩʣʝʜʦʚʘʣ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʤʠʢʨʦʵʚʦʣʶʮʠʠ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ 

ʤʝʭʘʥʠʟʤʦʚ ʨʘʩʩʝʣʝʥʠʷ ʤʦʨʩʢʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ; ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠ 

ʠʭ ʢʣʝʪʦʢ ʢ ʨʘʟʣʠʯʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ; ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʡ ʞʠʚʦʪʥʳʭ; 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʚʠʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ. ʅʘʫʯʥʳʝ 

ʨʘʙʦʪʳ ʧʦʩʚʷʱʝʥʳ ʧʨʦʙʣʝʤʘʤ ʤʠʢʨʦʵʚʦʣʶʮʠʠ, ʵʢʦʣʦʛʠʠ ʤʦʨʩʢʠʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʚʳʷʩʥʝʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʨʘʩʩʝʣʝʥʠʷ, ʠʟʫʯʝʥʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʠʩʢʦʧʘʝʤʳʭ ʤʦʣʣʶʩʢʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʥʦʚʘʤ ʤʘʨʠʢʫʣʴʪʫʨʳ, 

ʙʠʦʨʠʪʤʘʤ ʞʠʚʦʪʥʳʭ, ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʤ ʟʘʧʦʚʝʜʥʦʛʦ ʜʝʣʘ. 

ɺ 1954 ʛʦʜʫ ɸ.ɺ. ɾʠʨʤʫʥʩʢʠʡ ʟʘʱʠʪʠʣ ʢʘʥʜʠʜʘʪʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʥʘ 

ʪʝʤʫ: "ʉʫʙʩʪʘʥʮʠʦʥʘʣʴʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʜʝʥʝʨʚʘʮʠʠ 

ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʤʣʝʢʦʧʠʪʘʶʱʠʭ", ʘ ʚ 1971 ʛ. - ʜʦʢʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ: 

"ʊʝʧʣʦʫʩʪʦʡʯʠʚʦʩʪʴ ʢʣʝʪʦʢ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʚʝʨʭʥʠʭ ʟʦʥʘʭ 

ʤʦʨʷ". ɺ 1972 ʛʦʜʫ ɸʣʝʢʩʝʡ ɺʠʢʪʦʨʦʚʠʯ ɾʠʨʤʫʥʩʢʠʡ ʙʳʣ ʠʟʙʨʘʥ ʯʣʝʥʦʤ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʤ ɸʅ ʉʉʉʈ, ʠ ʚ 1987 ʛʦʜʫ - ʘʢʘʜʝʤʠʢʦʤ ɸʅ ʉʉʉʈ. 

ʇʦ ʧʦʨʫʯʝʥʠʶ ʇʨʝʟʠʜʠʫʤʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ ʚ 1966 ʛʦʜʫ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ɸʣʝʢʩʝ ̫ ɺʠʢʪʦʨʦʚʠʯʘ ʙʳʣ ʩʦʟʜʘʥ ʆʪʜʝʣ ʙʠʦʣʦʛʠʠ ʤʦʨʷ ʚ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʠʣʠʘʣʝ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ. ɺ 

ʥʘʯʘʣʝ 1967 ʛʦʜʘ ʆʪʜʝʣ ʙʠʦʣʦʛʠʠ ʤʦʨʷ ʩʦʩʪʦʷʣ ʠʟ ʜʚʫʭ ʣʘʙʦʨʘʪʦʨʠʡ: 

ʃʘʙʦʨʘʪʦʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʵʢʦʣʦʛʠʠ ʠ ʃʘʙʦʨʘʪʦʨʠʠ ʩʠʩʪʝʤʘʪʠʢʠ ʠ 

ʤʦʨʩʢʦʡ ʛʠʜʨʦʙʠʦʣʦʛʠʠ. ɺ 1970 ʛ. ʆʪʜʝʣ ʙʳʣ ʦʬʠʮʠʘʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ 

ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʤʦʨʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʉʉʉʈ. ɸʣʝʢʩʝʡ ɺʠʢʪʦʨʦʚʠʯ ɾʠʨʤʫʥʩʢʠʡ ʩʪʘʣ ʧʝʨʚʳʤ ʜʠʨʝʢʪʦʨʦʤ ʀɹʄ ʠ 

ʨʫʢʦʚʦʜʠʣ ʠʥʩʪʠʪʫʪʦʤ ʩ 1970 ʧʦ 1988 ʛʦʜʳ.  
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ɾʠʨʤʫʥʩʢʠʡ ɸ.ɺ. ʙʳʣ ʠʥʠʮʠʘʪʦʨʦʤ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ 

ʧʦ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ, ʠ ʚ 1975 ʛʦʜʫ ʠʟ ʧʝʯʘʪʠ ʚʳʰʝʣ ʧʝʨʚʳʡ ʥʦʤʝʨ ʞʫʨʥʘʣʘ 

çɹʠʦʣʦʛʠʷ ʤʦʨʷè, ʛʣʘʚʥʳʤ ʨʝʜʘʢʪʦʨʦʤ ʢʦʪʦʨʦʛʦ ʩ 1975 ʧʦ 1987 ʛʦʜʳ ʙʳʣ 

ɸʣʝʢʩʝʡ ɺʠʢʪʦʨʦʚʠʯ. 

ʇʦ ʠʥʠʮʠʘʪʠʚʝ ʠ ʧʨʠ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ɸʣʝʢʩʝ ̫ ɺʠʢʪʦʨʦʚʠʯʘ 

ɾʠʨʤʫʥʩʢʦʛʦ ʚ 1978 ʛ. ʙʳʣ ʩʦʟʜʘʥ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʤʦʨʩʢʦʡ ʟʘʧʦʚʝʜʥʠʢ. ɼʦ 

ʩʠʭ ʧʦʨ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʤʦʨʩʢʦʡ ʟʘʧʦʚʝʜʥʠʢ ʚ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠ ʠʟʫʯʝʥʠʠ ʤʦʨʩʢʦʡ ʬʘʫʥʳ ʇʨʠʤʦʨʴʷ. 

ɺ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (ɼɺɻʋ) ɾʠʨʤʫʥʩʢʠʡ 

ɸ.ɺ. ʦʨʛʘʥʠʟʦʚʘʣ ʢʘʬʝʜʨʫ ʮʠʪʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ, ʢʦʪʦʨʦʡ ʟʘʚʝʜʦʚʘʣ ʙʦʣʝʝ 10 

ʣʝʪ. ʏʠʪʘʣ ʩʧʝʮʢʫʨʩʳ: çʄʦʨʩʢʘʷ ʵʢʦʣʦʛʠʷè, çʉʠʩʪʝʤʥʘʷ ʵʢʦʣʦʛʠʷè, çɺʚʝʜʝʥʠʝ ʚ 

ʥʘʫʯʥʫʶ ʠʥʬʦʨʤʘʪʠʢʫè, çɿʘʧʦʚʝʜʥʦʝ ʜʝʣʦè, çɺʚʝʜʝʥʠʝ ʚ ʵʢʦʣʦʛʠʶè. ʇʦʜ ʝʛʦ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʙʳʣʘ ʩʦʟʜʘʥʘ ʄʘʣʘʷ ʘʢʘʜʝʤʠʷ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ. 

ʐʠʨʦʢʦ ʠʟʚʝʩʪʥʳʡ ʚ ʥʘʫʯʥʳʭ ʢʨʫʛʘʭ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ, ɸʣʝʢʩʝʡ 

ɺʠʢʪʦʨʦʚʠʯ ʩʳʛʨʘʣ ʚʘʞʥʫʶ ʨʦʣʴ ʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʩʦʶʟʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʥʘʫʯʥʳʭ ʩʠʤʧʦʟʠʫʤʦʚ ʠ ʢʦʥʬʝʨʝʥʮʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥ ʦʨʛʘʥʠʟʦʚʘʣ ʩʦʚʝʪʩʢʦ-

ʷʧʦʥʩʢʠʡ ʠ ʩʦʚʝʪʩʢʦ-ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʠʤʧʦʟʠʫʤʳ ʧʦ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʥʘ 

ʙʠʦʩʪʘʥʮʠʠ çɺʦʩʪʦʢè ʀɹʄ ɼɺʆ ʈɸʅ, ʇʝʨʚʫʶ ʚʩʝʩʦʶʟʥʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ 

ʙʠʦʣʦʛʠʠ ʰʝʣʴʬʘ, ʇʝʨʚʫʶ ʚʩʝʩʦʶʟʥʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ, 

ʇʝʨʚʫʶ ʚʩʝʩʦʶʟʥʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ ʤʦʨʩʢʦʡ ʙʠʦʛʝʦʛʨʘʬʠʠ, ʠ ʮʝʣʳʡ ʨʷʜ 

ʥʘʫʯʥʳʭ ʰʢʦʣ ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ.  

ɸʣʝʢʩʝʡ ɺʠʢʪʦʨʦʚʠʯ ɾʠʨʤʫʥʩʢʠʡ ʥʘʛʨʘʞʜʝʥ ʤʥʦʞʝʩʪʚʦʤ ʦʨʜʝʥʦʚ ʠ 

ʤʝʜʘʣʝʡ: ʆʨʜʝʥ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 2-ʡ ʩʪʝʧʝʥʠ; ʜʚʘ ʦʨʜʝʥʘ ʊʨʫʜʦʚʦʛʦ 

ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ; ʦʨʜʝʥ çɿʥʘʢ ʇʦʯʸʪʘè; ʄʝʜʘʣʴ ɾʫʢʦʚʘ; ʄʝʜʘʣʴ çɿʘ ʧʦʙʝʜʫ 

ʥʘʜ ɻʝʨʤʘʥʠʝʡè; ʄʝʜʘʣʴ çɿʘ ʦʙʦʨʦʥʫ ʂʘʚʢʘʟʘè; ɿʦʣʦʪʘʷ ʤʝʜʘʣʴ ɺɼʅʍ; ʤʝʜʘʣʴ 

çɺ ʦʟʥʘʤʝʥʦʚʘʥʠʝ 100-ʣʝʪʠʷ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɺ. ʀ. ʃʝʥʠʥʘè. ʇʦʯʸʪʥʳʡ 

ʜʠʨʝʢʪʦʨ ʠʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʤʦʨʷ ɼɺʆ ɸʅ ʉʉʉʈ (ʩ 1988). 

ɺ ʮʝʣʷʭ ʫʚʝʢʦʚʝʯʝʥʠʷ ʧʘʤʷʪʠ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʸʥʦʛʦ, ʘʢʘʜʝʤʠʢʘ ɸʣʝʢʩʝʷ 

ɺʠʢʪʦʨʦʚʠʯʘ ɾʠʨʤʫʥʩʢʦʛʦ, ʩʦʟʜʘʚʰʝʛʦ ʚ ʛ. ɺʣʘʜʠʚʦʩʪʦʢʝ ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ 

ʤʦʨʷ ɼɺʆ ʈɸʅ ʠ ʫʩʧʝʰʥʦ ʨʫʢʦʚʦʜʠʚʰʝʛʦ ʠʤ ʚ ʪʝʯʝʥʠʝ 18 ʣʝʪ, ʇʨʝʟʠʜʠʫʤ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʦʪ 20 ʩʝʥʪʷʙʨʷ 2005 ʛ. ʧʦʩʪʘʥʦʚʠʣ: ʧʨʠʩʚʦʠʪʴ ʠʤʷ 

ʘʢʘʜʝʤʠʢʘ ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ʀʥʩʪʠʪʫʪʫ ʙʠʦʣʦʛʠʠ ʤʦʨʷ ɼɺʆ ʈɸʅ ʠ ʚʧʨʝʜʴ 

ʠʤʝʥʦʚʘʪʴ ʝʛʦ - ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʤʦʨʷ ʠʤʝʥʠ ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 1 ʩʝʥʪʷʙʨʷ 2016 ʛ. ʥʘ 

ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʤʦʨʷ ɼɺʆ ʈɸʅ ʩ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʢ ʥʝʤʫ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʤʦʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʇʨʠʤʦʨʩʢʦʛʦ ʦʢʝʘʥʘʨʠʫʤʘ 

ʦʨʛʘʥʠʟʦʚʘʥ ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ɼɺʆ ʈɸʅ 

(ʅʅʎʄɹ ɼɺʆ ʈɸʅ). ɺ ʩʝʥʪʷʙʨʝ 2018 ʛ. ʅʘʮʠʦʥʘʣʴʥʦʤʫ ʥʘʫʯʥʦʤʫ ʮʝʥʪʨʫ 

ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʧʨʠʩʚʦʝʥʦ ʠʤʷ ʘʢʘʜʝʤʠʢʘ ɸ. ɺ. ɾʠʨʤʫʥʩʢʦʛʦ. 

http://www.imb.dvo.ru/index.php/ru/nam-50/654-istoriya-instituta-biologii-morya-nyne-nntsmb-dvo-ran-na-stranitsakh-zhurnala-biologiya-morya
http://www.imb.dvo.ru/index.php/ru/nam-50/654-istoriya-instituta-biologii-morya-nyne-nntsmb-dvo-ran-na-stranitsakh-zhurnala-biologiya-morya
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ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʤ ʦʪʜʝʣʝʥʠʝʤ ʈɸʅ ʚ ʮʝʣʷʭ ʧʦʦʱʨʝʥʠʷ ʫʯʸʥʳʭ ʟʘ 

ʥʘʫʯʥʳʝ ʪʨʫʜʳ, ʦʪʢʨʳʪʠʷ, ʠʤʝʶʱʠʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ 

ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʚʝʜʫʱʠʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʞʫʨʥʘʣʘʭ ʠ ʤʦʥʦʛʨʘʬʠʷʭ, ʙʳʣʘ ʫʯʨʝʞʜʝʥʘ ʧʨʝʤʠʷ 

ʠʤʝʥʠ ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ, ʢʦʪʦʨʘʷ ʧʨʠʩʫʞʜʘʝʪʩʷ çʟʘ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ 

ʵʢʦʣʦʛʠʠè. 
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ɹʀʆʃʆɻʀʏɽʉʂʀ ɸʂʊʀɺʅʓɽ ʇʀɻʄɽʅʊʓ ʄʆʈʉʂʀʍ 

ɹɽʉʇʆɿɺʆʅʆʏʅʓʍ 

ɸʛʝʝʥʢʦ ʅ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ,  

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, natkuprina@mail.ru 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʳ ʩʝʤʴ ʦʙʰʠʨʥʳʭ ʛʨʫʧʧ ʧʨʠʨʦʜʥʳʭ 

ʧʠʛʤʝʥʪʦʚ ʤʦʨʩʢʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ï ʢʘʨʦʪʠʥʦʠʜʳ (ʢʘʨʦʪʠʥʳ, ʢʩʘʥʪʦʬʠʣʣʳ), 

ʤʝʣʘʥʠʥʳ, ʣʶʮʠʬʝʨʠʥʳ, ʆ-ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʧʠʛʤʝʥʪʳ (ʘʫʨʦʥʳ, 

ʆ-ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʬʣʘʚʦʥʦʠʜʳ, ʬʣʘʚʦʥʦʣʳ, 

ʬʣʘʚʦʥʳ, ʭʘʣʢʦʥʳ), N-ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʧʠʛʤʝʥʪʳ (ʙʝʪʘʣʘʠʥʳ ï ʙʝʪʘʮʠʘʥʠʥʳ 

ʠ ʙʝʪʘʢʩʘʥʪʠʥʳ, ʬʣʘʚʠʥʳ, ʬʝʥʦʢʩʘʟʠʥʳ, ʬʝʠʘʟʠʥʳ), ʪʝʪʨʘʧʠʨʨʦʣʳ (ʙʠʣʘʥʳ, 

ʢʦʨʨʠʥʦʠʜʳ, ʧʦʨʬʠʨʠʥʳ, ʨʝʜʫʮʠʨʦʚʘʥʥʳʝ ʧʦʨʬʠʨʠʥʳ) ʠ ʭʠʥʦʥʳ 

(ʘʥʪʨʘʭʠʥʦʥʳ, 1,2- ʠ 1,4-ʥʘʬʪʦʭʠʥʦʥʳ, ʭʠʥʦʥʠʤʠʥʳ, ʭʠʥʦʥʜʠʠʤʠʥʳ, 

ʤʝʪʠʣʝʥʭʠʥʦʥʳ). ʕʪʠ ʩʪʨʫʢʪʫʨʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʠʛʤʝʥʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʧʦʣʥʦʩʪʴʶ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʧʨʠʨʦʜʝ, ʧʫʪʷʤ 

ʙʠʦʩʠʥʪʝʟʘ, ʬʫʥʢʮʠʷʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʠʛʤʝʥʪʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ 

ʧʨʠʨʦʜʝ, ʷʚʣʷʶʪʩʷ ʢʘʨʦʪʠʥʦʠʜʳ ʠ ʭʠʥʦʥʳ. ʂʘʨʦʪʠʥʦʠʜʥʳʝ ʠ ʭʠʥʦʠʜʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʘ ʚʘʞʥʳʭ ʢʣʘʩʩʘ ʧʠʛʤʝʥʪʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ 

ʫʯʝʥʳʭ. ʀʭ ʟʥʘʯʠʤʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʰʠʨʦʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

(ɹɸɺ), ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʢʨʘʩʠʪʝʣʝʡ, ʨʝʘʛʝʥʪʦʚ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ ʩʠʥʪʝʟʝ ʠ 

ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʚ ʧʦʣʠʤʝʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [1]. 

ʂʘʨʦʪʠʥʦʠʜʳ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʢʣʘʩʩʦʚ 

ʧʠʛʤʝʥʪʦʚ ʨʘʩʪʝʥʠʡ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʘʩʝʢʦʤʳʭ, ʨʳʙ, ʧʪʠʮ, ʠ ʤʦʨʩʢʠʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ (ʘʢʪʠʥʠʠ, ʛʫʙʢʠ, ʤʦʨʩʢʠʝ ʝʞʠ, ʤʦʨʩʢʠʝ ʟʚʸʟʜʳ). 

ʂʘʨʦʪʠʥʦʠʜʥʳʝ ʧʠʛʤʝʥʪʳ ʧʨʦʜʫʮʠʨʫʶʪʩʷ ʙʦʣʝʝ ʯʝʤ 691 ʚʠʜʦʤ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʠʩʣʦ ʠʟʚʝʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʢʘʨʦʪʠʥʦʠʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚʦʟʨʦʩʣʦ ʜʦ 1158, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʨʝʤʠʪʝʣʴʥʦʤ ʧʨʦʛʨʝʩʩʝ ʚ 

ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʚʝʱʝʩʪʚ. ʂʘʨʦʪʠʥʦʠʜʳ ʷʚʣʷʶʪʩʷ ʧʨʠʨʦʜʥʳʤʠ 

ʚʪʦʨʠʯʥʳʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 

ʢʘʨʦʪʠʥʦʠʜʥʳʝ ʧʠʛʤʝʥʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ, ʧʠʱʝʚʦʡ, ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʠ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʋ ʤʦʨʩʢʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʢʘʨʦʪʠʥʦʠʜʥʘʷ ʧʠʛʤʝʥʪʘʮʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʠ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʩʝʭ ʢʣʘʩʩʦʚ. 

ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʢʘʨʦʪʠʥʦʠʜʘʤʠ ʜʣʷ ʤʦʨʩʢʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʷʚʣʷʶʪʩʷ ʢʝʪʦ-

ʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ ʢʘʥʪʘʢʩʘʥʪʠʥ ʠ ʘʩʪʘʢʩʘʥʪʠʥ. ɸʨʠʣʴʥʳʝ ʢʘʨʦʪʠʥʦʠʜʳ (ű,ɢ-

ʢʘʨʦʪʠʥ - ʨʝʥʴʝʨʘʪʠʥ) ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʢʨʘʩʢʠ ʛʫʙʦʢ ʠ ʜʨʫʛʠʭ 
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ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʤʦʨʷʭ. ʅʘʧʨʠʤʝʨ, 

ʧʫʨʧʫʨʥʘʷ ʦʢʨʘʩʢʘ ʘʢʪʠʥʠʠ Actinia equina ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʦʨ-

ʢʘʨʦʪʠʥʦʠʜʥʦʛʦ ʵʬʠʨʘ (ʵʨʠʪʨʠʥʠʥʘ). 

ʂʘʨʦʪʠʥʦʠʜʳ ʤʦʨʩʢʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʦʩʥʦʚʥʦʤ ʩʫʱʝʩʪʚʫʶʪ ʚ ʚʠʜʝ 

ʢʦʤʧʣʝʢʩʦʚ ʩ ʙʝʣʢʘʤʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʦʛʦ ʢʘʨʦʪʠʥʦʧʨʦʪʝʠʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʪʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʧʦʛʣʦʱʝʥʠʷ ʩʚʝʪʘ. ʕʪʠ ʢʦʤʧʣʝʢʩʳ ʠʤʝʶʪ 

ʧʫʨʧʫʨʥʳʡ, ʩʠʥʠʡ ʠʣʠ ʠʟʫʤʨʫʜʥʳʡ ʮʚʝʪ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʡ ʞʝʣʪʦ-ʦʨʘʥʞʝʚʦʡ 

ʧʘʣʠʪʨʳ ʩʚʦʙʦʜʥʳʭ ʢʘʨʦʪʠʥʦʠʜʦʚ. ʂʘʨʦʪʠʥʦʠʜʥʦ-ʙʝʣʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ 

ʤʦʨʩʢʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʘʥʮʠʨʝ, ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʪʢʘʥʷʭ, 

ʷʡʮʘʭ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʘʭ [1]. 

ʉʦʩʪʘʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʨʦʪʠʥʦʠʜʥʳʭ ʧʠʛʤʝʥʪʦʚ ʚʥʫʪʨʠ ʪʝʣʘ ʤʦʨʩʢʠʭ 

ʝʞʝʡ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʦʜʘ, ʚʠʜʘ ʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʵʪʠʭ 

ʤʦʨʩʢʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ [1]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʢʘʨʦʪʠʥʦʠʜʘʤʠ ʤʦʨʩʢʠʭ ʝʞʝʡ ʚ ʛʦʥʘʜʘʭ, 

ʧʘʥʮʠʨʝ ʠ ʠʛʣʘʭ ʷʚʣʷʶʪʩʷ - Ŭ-ʵʭʠʥʝʥʦʥ ʠ ɓ-ʢʘʨʦʪʠʥ, ʘ ʚ ʩʪʝʥʢʝ ʢʠʰʝʯʥʠʢʘ - 

ʬʫʢʦʢʩʘʥʪʠʥʦʣ. 

ʀʟ ʪʢʘʥʠ ʧʦʣʦʚʳʭ ʞʝʣʝʟ ʟʝʣʝʥʦʛʦ ʤʦʨʩʢʦʛʦ ʝʞʘ Strongylocentrotus 

droebachiensis ʙr ʣʠ ʚʳʜʝʣʝʥʳ ʠ ʩʪʨʫʢʪʫʨʥʦ ʦʧʨʝʜʝʣʝʥʳ ʩʝʤʴ ʢʘʨʦʪʠʥʦʠʜʦʚ - 

ʤʦʥʦʵʬʠʨ ʘʩʪʘʢʩʘʥʪʠʥʘ, ʩʚʦʙʦʜʥʳʡ ʘʩʪʘʢʩʘʥʪʠʥ, ɓ-ʢʘʨʦʪʠʥ, ʢʘʥʪʘʢʩʘʥʪʠʥ, 

ʟʝʘʢʩʘʥʪʠʥ ʠ Ŭ-ʵʭʠʥʝʥʦʥ. 

ɺ ʧʦʣʦʚʳʭ ʞʝʣʝʟʘʭ ʤʦʨʩʢʦʛʦ ʝʞʘ Evechinus chloroticus ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 

ʧʷʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʘʨʦʪʠʥʦʠʜʘ - ʘʩʪʘʢʩʘʥʪʠʥ, ɓ-ʢʘʨʦʪʠʥ, 

ʢʘʥʪʘʢʩʘʥʪʠʥ, ʬʫʢʦʢʩʘʥʪʠʥ ʠ Ŭ-ʵʭʠʥʝʥʦʥ (ʙʦʣʝʝ 80% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʥʳʭ ʢʘʨʦʪʠʥʦʠʜʦʚ). 

ʉʦʩʪʘʚ ʢʘʨʦʪʠʥʦʠʜʦʚ ʚ ʠʢʨʝ ʤʦʨʩʢʠʭ ʝʞʝʡ ʨʘʟʥʦʦʙʨʘʟʝʥ ʠ ʥʝ ʩʠʣʴʥʦ 

ʟʘʚʠʩʠʪ ʦʪ ʧʠʱʝʚʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʧʦʩʢʦʣʴʢʫ ɻ ʪʠ ʧʠʛʤʝʥʪʳ ʩʠʥʪʝʟʠʨʫʶʪʩʷ de novo. 

ʆʩʥʦʚʥʳʤ ʢʘʨʦʪʠʥʦʠʜʦʤ ʠʢʨʳ ʤʦʨʩʢʠʭ ʝʞʝʡ Anthocidaris crassispina, Diadema 

setosum ʠ Salmacis sphaeroides ʷʚʣʷʝʪʩʷ Ŭ-ʵʭʠʥʝʥʦʥ. 

ɺʪʦʨʳʤ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʠʧʦʤ ʧʨʠʨʦʜʥʳʭ ʧʠʛʤʝʥʪʦʚ 

ʤʦʨʩʢʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ (ʤʦʨʩʢʠʝ ʝʞʠ ʠ ʟʚʝʟʜʳ) ʷʚʣʷʝʪʩʷ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʠ 

ʛʝʪʝʨʦʛʝʥʥʘʷ ʛʨʫʧʧʘ ʚʝʱʝʩʪʚ ï ʥʘʬʪʦʭʠʥʦʥʳ. ʅʘʬʪʦʭʠʥʦʠʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʦʙʨʘʟʫʶʪ ʥʦʚʳʡ ʢʣʘʩʩ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʬʝʥʦʣʴʥʦʛʦ ʪʠʧʘ, 

ʧʨʦʷʚʣʷʶʱʠʭ ʚʳʩʦʢʫʶ ʘʣʴʛʠʮʠʜʥʫʶ, ʙʘʢʪʝʨʠʮʠʜʥʫʶ, ʛʠʧʦʪʦʥʠʯʝʩʢʫʶ, 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʫʶ ʠ ʧʩʠʭʦʪʨʦʧʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʅʘʬʪʦʭʠʥʦʠʜʥʳʝ ʧʠʛʤʝʥʪʳ 

ʤʦʨʩʢʠʭ ʝʞʝʡ ʩʦʜʝʨʞʘʪʩʷ ʚ ʠʭ ʧʠʛʤʝʥʪʥʳʭ ʛʨʘʥʫʣʘʭ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚ 

ʢʦʥʮʝ ʛʘʩʪʨʫʣʷʮʠʠ [2,3].  

ʇʠʛʤʝʥʪʥʳʝ ʥʘʬʪʦʭʠʥʦʥʳ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʤʦʨʩʢʠʭ 

ʘʣʢʘʣʦʠʜʦʚ ʠ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʨʷʜʘ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʥʘʟʝʤʥʳʭ ʠ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʠʟʚʦʜʥʳʝ 

1,4-ʥʘʬʪʦʭʠʥʦʥʘ. ɺʘʞʥʦʩʪʴ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩʚʷʟʘʥʘ ʩ ʰʠʨʦʢʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

(ɹɸɺ), ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʙʠʪʘʪʝʣʠ ʢʨʫʧʥʳʭ ʪʠʭʦʦʢʝʘʥʩʢʠʭ 

ʚʠʜʦʚ ð ʛʫʙʢʠ, ʤʦʣʣʶʩʢʠ ʠ ʠʛʣʦʢʦʞʠʝ. ʅʘʬʪʦʭʠʥʦʠʜʥʳʝ ʧʠʛʤʝʥʪʳ ʷʚʣʷʶʪʩʷ 
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ʚʪʦʨʠʯʥʳʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ, ʚʳʜʝʣʷʝʤʳʤʠ ʠʟ ʵʪʠʭ ʦʨʛʘʥʠʟʤʦʚ. ʕʪʠ ʧʠʛʤʝʥʪʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʪʘʢʠʤ ʫʛʨʦʟʘʤ, ʢʘʢ ʥʘʧʘʜʝʥʠʷ ʭʠʱʥʠʢʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʠ 

ʤʠʢʨʦʙʥʳʝ ʠʥʬʝʢʮʠʠ [2,3]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʢʘʨʦʪʠʥʦʠʜʥʳʝ ʠ 

ʭʠʥʦʠʜʥʳʝ ʧʠʛʤʝʥʪʳ ʤʦʨʩʢʠʭ ʝʞʝʡ ʧʝʨʩʧʝʢʪʠʚʥʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ, 

ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʨʦʪʠʥʦʠʜʦʚ ʠ 

ʥʘʬʪʦʭʠʥʦʠʜʦʚ ʤʦʨʩʢʠʭ ʝʞʝʡ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ ɹɸɺ, 

ʩʦʟʜʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʵʪʠʭ ʧʠʛʤʝʥʪʦʚ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 
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ʪ.ʜ. ʈʘʟʣʘʛʘʶʱʘʷʩʷ ʙʠʦʤʘʩʩʘ ʢʣʘʜʦʬʦʨʳ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ ʩʨʝʜʦʡ ʜʣʷ ʨʦʩʪʘ 

ʨʘʟʣʠʯʥʳʭ ʙʘʢʪʝʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʪʦʛʝʥʥʳʭ [1]. ʅʘ ʥʝʢʦʪʦʨʳʭ ʧʣʷʞʘʭ 

ʚʳʙʨʦʰʝʥʥʘʷ ʙʠʦʤʘʩʩʘ ʢʣʘʜʦʬʦʨʳ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʝʝ 100 ʪʦʥʥ ʥʘ ʢʠʣʦʤʝʪʨ 

ʙʝʨʝʛʘ. ʉʙʦʨ ʢʣʘʜʦʬʦʨʳ ʤʦʞʝʪ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʷʞʝʡ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʵʚʪʨʦʬʥʳʭ ʚʦʜ, ʥʦ ʪʦʣʴʢʦ ʝʩʣʠ 

ʩʦʙʨʘʥʥʘʷ ʙʠʦʤʘʩʩʘ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ. ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʪʫʘʮʠʷ 

ʪʘʢʦʚʘ, ʯʪʦ ʚʩʧʳʰʢʠ ʨʘʟʚʠʪʠʷ ʢʣʘʜʦʬʦʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʷʪ ʢ ʥʝʛʘʪʠʚʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ ʩ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʫʙʳʪʢʘʤʠ ʠ ʪʨʘʪʘʤʠ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʠ ʮʝʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʚ ʙʠʦʤʘʩʩʝ ʧʦʟʚʦʣʷʶʪ ʩʤʦʪʨʝʪʴ ʥʘ Cladophora ʢʘʢ ʥʘ ʮʝʥʥʳʡ 

ʨʝʩʫʨʩ ʜʣʷ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʈʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʯʘʪʳ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ. ʕʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʡ ʨʝʩʫʨʩ, ʥʘʧʨʠʤʝʨ, ʪʦʣʴʢʦ ʚ 

ʛʠʧʝʨʩʦʣʝʥʦʤ ʟʘʣʠʚʝ ʉʠʚʘʰ ʝʞʝʛʦʜʥʦ ʧʨʦʜʫʮʠʨʫʝʪʩʷ 15 ʤʣʥ. ʪʦʥ ʢʣʘʜʦʬʦʨʳ. 

ɹʠʦʤʘʩʩʘ ʢʣʘʜʦʬʦʨʳ, ʙʣʘʛʦʜʘʨʷ ʝʝ ʨʘʟʣʠʯʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ, ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʟʥʳʭ ʮʝʣʝʡ. ʅʘʧʨʠʤʝʨ, 15ï20% ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ 

Cladophora ʩʦʩʪʦʠʪ ʠʟ ʮʝʣʣʶʣʦʟʳ, ʢʦʪʦʨʘʷ ʠʟʚʝʩʪʥʘ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ, ʧʨʦʯʥʦʩʪʴʶ ʥʘ ʨʘʟʨʳʚ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ (1.64 

ʛ/ʩʤ3) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʮʝʣʣʶʣʦʟʦʡ ʥʘʟʝʤʥʳʭ ʨʘʩʪʝʥʠʡ (1.56 ʛ/ʩʤ3). ɺʳʩʦʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʠʥʝʨʪʥʦʩʪʴ, ʤʝʥʴʰʫʶ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ 

ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʛʣʦʱʘʪʴ ʚʣʘʛʫ ʠʟ 

ʚʦʟʜʫʭʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʮʝʣʣʶʣʦʟʦʡ ʥʘʟʝʤʥʳʭ ʨʘʩʪʝʥʠʡ. ʎʝʣʣʶʣʦʟʘ ʠʟ 

ʢʣʘʜʦʬʦʨʳ ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʝʚʝʩʥʦʡ ʮʝʣʣʶʣʦʟʳ ʪʝʤ, ʯʪʦ ʦʥʘ ʣʝʛʯʝ 

ʜʠʩʧʝʨʛʠʨʫʝʪʩʷ ʚ ʚʦʜʝ ʧʦʩʣʝ ʩʫʰʢʠ ʠ ʛʦʤʦʛʝʥʠʟʘʮʠʠ, ʧʨʠ ʵʪʦʤ ʝʝ ʫʜʝʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 95 ʤ2/ʛ. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʩʚʦʡʩʪʚʘʤ, ʵʢʩʪʨʘʢʪ ʢʣʘʜʦʬʦʨʳ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʘʨʤʠʨʦʚʘʥʠʷ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʦʚ ʠ 

ʥʦʩʠʪʝʣʝʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʚ ʪʘʙʣʝʪʢʘʭ), ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʚʷʟʢʦʩʪʠ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʩʘʞʜʝʥʠʷ ʜʠʩʧʝʨʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʢʦʩʤʝʪʠʢʠ, ʢʨʘʩʦʢ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʦʢʦʧʨʦʚʦʜʷʱʝʡ ʙʫʤʘʛʠ ʠ ʙʘʪʘʨʝʝʢ. ɹʣʘʛʦʜʘʨʷ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ, ʢʣʘʜʦʬʦʨʘ ʠʤʝʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

mailto:lena_anufriieva@mail.ru


22 

 

ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʣʝʡ [1]. ʆʜʥʘʢʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʝ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ï ʦʜʥʦ ʠʭ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ [2]. 

ʀʟ ʙʠʦʤʘʩʩʳ ʢʣʘʜʦʬʦʨʳ, ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʚ ʢʨʳʤʩʢʦʤ ʛʠʧʝʨʩʦʣʝʥʦʤ ʦʟʝʨʝ 

(ʩʦʣʝʥʦʩʪʴ 60 ʛ/ʣ), ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʛʨʘʥʫʣʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʦʨʤʣʝʥʠʠ 

ʢʨʦʣʠʢʦʚ ʠ ʢʫʨ. 1% ʜʦʙʘʚʢʘ ʚ ʨʘʮʠʦʥ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʣʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʠ ʠʤʤʫʥʠʪʝʪ ʞʠʚʦʪʥʳʭ, ʥʦ ʠ ʜʘʚʘʣʘ ʫʚʝʣʠʯʝʥʠʝ ʚʳʭʦʜʘ ʤʷʩʘ ʥʘ 10ï

14% [3]. ʗʡʮʝʥʦʩʢʦʩʪʴ ʢʫʨ-ʥʝʩʫʰʝʢ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 37%. ʉʦʜʝʨʞʘʥʠʝ ʡʦʜʘ ʚ 

ʤʷʩʝ ʠ ʷʡʮʘʭ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʧʨʠ ʵʪʦʤ ʚ 3ï10 ʨʘʟ, ʯʪʦ ʚʘʞʥʦ, ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ 

ʦʢʦʣʦ 70% ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ, ʢʘʢ ʠ ʧʣʘʥʝʪʳ ʚ ʮʝʣʦʤ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʠʩʧʳʪʳʚʘʶʪ ʜʝʬʠʮʠʪ ʡʦʜʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʫʱʝʛʦ 

ʥʘʩʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤ ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʢʦʪʦʨʘʷ ʫʞʝ 

ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʨʝʜʥʳʭ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʢʦʣʦ 70% ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʯʝʣʦʚʝʢʦʤ ʧʨʝʩʥʦʡ 

ʚʦʜʳ, ʧʨʠ ʵʪʦʤ ʥʘ ʜʦʣʶ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 75% ʚʩʝʭ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʦʢʦʣʦ 30% ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ [2, 

3]. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʜʝʬʠʮʠʪ ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ ʢʦʨʤʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪ 10 ʜʦ 25%, ʘ ʩʨʝʜʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʨʤʦʚ ʥʝ ʤʝʥʝʝ 95% ʩʦʩʪʘʚʣʷʶʪ ʟʝʨʥʦʚʳʝ 

ʢʫʣʴʪʫʨʳ. ʇʦʩʢʦʣʴʢʫ ʨʘʩʰʠʨʝʥʠʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʜʝʬʠʮʠʪʘ ʧʨʝʩʥʦʡ ʚʦʜʳ ʠ ʨʘʟʨʫʰʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʵʢʦʩʠʩʪʝʤ, ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʧʦʠʩʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʦʛʘʱʝʥʠʷ 

ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʩʦʣʝʥʳʭ ʚʦʜ, ʧʦʩʢʦʣʴʢʫ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʠʣʠ 

ʧʨʝʩʥʦʡ ʚʦʜʳ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʪʘʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʟʝʣʝʥʳʝ ʤʘʢʨʦʚʦʜʦʨʦʩʣʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʢʣʘʜʦʬʦʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʠʟ ʢʣʘʜʦʬʦʨʳ ʩʧʦʩʦʙʥʦ 

ʧʦʚʳʩʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ï ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ [2, 3]. 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʙʝʟ ʨʘʩʰʠʨʝʥʠʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʝʩʥʦʡ ʚʦʜʳ ï ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʚʳʛʦʜʘ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʡʦʜʘ ʚ ʧʨʦʜʫʢʪʘʭ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ï ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʡʦʜʘ ʚ ʙʠʦʤʘʩʩʝ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʚʳʰʝ ʩʦʣʝʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʜʝʬʠʮʠʪʦʤ ʡʦʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʢʣʘʜʦʬʦʨʫ ʠʟ ʜʦʩʪʘʪʦʯʥʦ 

ʩʦʣʝʥʳʭ ʚʦʜʦʝʤʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ˉ 

24-66-00001, https://rscf.ru/project/24-66-00001/ 

 

1. Prazukin A.V., Anufriieva E.V., Shadrin N.V. Is biomass of filamentous green 
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2020. Vol. 12, iss. 4. P. 2493ï2510. 

2. Prazukin A.V., Anufriieva E.V., Shadrin N.V. Biomass of Cladophora 

(Chlorophyta, Cladophorales) is a promising resource for agriculture with high 
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benefits for economics and the environment // Aquac. Int. 2024. Vol. 23. Iss. 3. 

P. 3637ï3673. 

3. ʆʩʪʘʧʯʫʢ ʇ.ʉ., ʐʘʜʨʠʥ ʅ.ɺ., ʇʨʘʟʫʢʠʥ ɸ.ɺ., ɸʥʫʬʨʠʝʚʘ ɽ.ɺ., ʂʫʝʚʜʘ ʊ.ɸ., 

ʌʠʨʩʦʚ ʖ.ʂ., ɿʫʙʦʯʝʥʢʦ ɼ.ɺ., ʄʘʢʘʣʠʰ ʊ.ʇ. ɺʣʠʷʥʠʝ ʜʦʙʘʚʦʢ ʟʝʣʝʥʦʡ 

ʥʠʪʯʘʪʦʡ ʚʦʜʦʨʦʩʣʠ Cladophora ʚ ʨʘʮʠʦʥ ʤʦʣʦʜʥʷʢʘ ʢʨʦʣʠʢʦʚ ʥʘ ʠʭ ʨʦʩʪ 

ʠ ʨʘʟʚʠʪʠʝ // ɸʛʨʘʨʥʳʡ ʚʝʩʪʥʠʢ ʋʨʘʣʘ. 2025. ʊ. 25. ˉ 1. ʉ. 61ï73. 

https://doi.org/10.32417/1997-4868-2025-25-01-61-73 

  



24 

 

ʀɼɽʅʊʀʌʀʂɸʎʀʗ ʀ ʌʀʃʆɻɽʅɽʊʀʏɽʉʂʀɽ ʉɺʗɿʀ ʅɽʄɽʈʊʀʅ 

CARCINONEMERTES SP. (NEMERTEA : CARCINONEMERTIDAE ) ʀɿ 

ʂʈɸɹʆɺ ʈʆɼɸ HEMIGRAPSUS ɺ ɸʄʋʈʉʂʆʄ ɿɸʃʀɺɽ 

ɸʬʘʥʘʩʴʝʚ ʂ.ɸ.1, ɺʘʡʥʫʪʠʩ ʂ.ʉ.1,2 
1ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ (ɼʘʣʴʨʳʙʚʪʫʟ), kafanasev39@gmail.com 
2ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, vainutisk@gmail.com 

 

ʅʝʤʝʨʪʠʥʳ ʨʦʜʘ Carcinonemertes ʙʳʣʠ ʠʟʚʣʝʯʝʥʳ ʠʟ ʜʚʫʭ ʚʠʜʦʚ ʢʨʘʙʦʚ 

(Hemigrapsus sanguineus ʠ H. penicillatus) ʧʦʟʜʥʝʡ ʚʝʩʥʦʡ 2024 ʛ. ʚ ʧʝʨʠʦʜ 

ʥʝʨʝʩʪʘ ʢʨʘʙʦʚ ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ, ʧʣʷʞ ʏʘʡʢʘ. ʅʝʤʝʨʪʠʥʳ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʚ 

ʠʢʨʝ ʧʦʜ ʘʙʜʦʤʝʥʦʤ ʩʘʤʦʢ ʢʨʘʙʦʚ. 

ʊʦʪʘʣʴʥʫʶ ɼʅʂ ʚʳʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʱʝʣʦʯʥʦʛʦ ʣʠʟʠʩʘ ʠʟ ʰʝʩʪʠ ʦʙʨʘʟʮʦʚ 

Carcinonemertes sp. [1]. ʇʨʦʚʝʜʝʥʘ ʢʣʘʩʩʠʯʝʩʢʘʷ ʇʎʈ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

çʬʦʣʤʝʨʦʚʩʢʠʭè ʧʨʘʡʤʝʨʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʘʨʢʦʜʠʥʛʦʚʦʛʦ ʫʯʘʩʪʢʘ ʛʝʥʘ cox1 

ʤʪɼʅʂ [2]: ʧʨʷʤʦʡ LCO1490 (5ô-GGTCAACAAATCATAAAGATATTGG -3ô) ʠ 

ʦʙʨʘʪʥʳʡ HCO2198 (5ô-TAAACTTCAGGGTGACCAAAAAATCA -3ô). ʉʙʦʨʢʘ ʠ 

ʚʳʨʘʚʥʠʚʘʥʠʝ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 

ʧʨʦʛʨʘʤʤʝ MEGA11 [3]. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʚʳʧʦʣʥʝʥʘ ʚ 

ʧʨʦʛʨʘʤʤʝ MrBayes v. 3.1.2 [4]. 

ʅʝʤʝʨʪʠʥʘ Carcinonemertes sp., ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʥʘʷ ʚ 2014 ʛʦʜʫ ʚ 

ʙʫʭʪʝ ɺʦʩʪʦʢ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ [5], ʙʳʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʥʘʤʠ ʚ ɸʤʫʨʩʢʦʤ 

ʟʘʣʠʚʝ ʫ ʜʚʫʭ ʚʠʜʦʚ ʢʨʘʙʦʚ ʨʦʜʘ Hemigrapsus. ʊʦʯʥʘʷ ʚʠʜʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʥʝʤʝʨʪʠʥ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʙʘʨʢʦʜʠʥʛʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ cox1 

ʤʪɼʅʂ. ɼʣʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ GenBank ʙʳʣʦ 

ʚʳʛʨʫʞʝʥʦ 37 ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʨʦʜʦʚ Carcinonemertes ʠ 

Ovicides ʩʝʤʝʡʩʪʚʘ Carcinonemertidae. ɻʝʥʝʪʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʚʥʫʪʨʠ 

ʩʝʤʝʡʩʪʚʘ ʥʝ ʧʨʝʚʳʰʘʣʠ 20%, ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 6ï7%. 

ʈʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʠʟʦʣʷʪʘʤʠ Carcinonemertes sp. ʠʟ ʙʫʭʪʳ ɺʦʩʪʦʢ ʠ ʧʣʷʞʘ ʏʘʡʢʘ 

ï 0.17ï0.34%; ʤʝʞʜʫ ʜʚʫʤʷ ʛʘʧʣʦʪʠʧʘʤʠ ʧʣʷʞʘ ʏʘʡʢʘ ï 0.17%. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʨʝʚʦ ʨʘʟʜʝʣʝʥʦ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʢʣʘʜʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʨʦʜʳ Carcinonemertes ʠ Ovicides (ʨʠʩ/). ʅʘʰʠ ʦʙʨʘʟʮʳ ʢʣʘʩʪʝʨʠʟʦʚʘʣʠʩʴ ʩ 

ʚʳʩʦʢʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʦʡ ʚ ʛʨʫʧʧʝ ʚʠʜʦʚ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ 

ʧʦʜʛʨʫʧʧ: ʧʝʨʚʘʷ ï C. errans ʠ C. epialti; ʚʪʦʨʘʷ ï Carcinonemertes sp. ʠʟ ʙʫʭʪʳ 

ɺʦʩʪʦʢ ʠ ʧʣʷʞʘ ʏʘʡʢʘ. ʇʦʩʣʝʜʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʤʷ ʛʘʧʣʦʪʠʧʘʤʠ, 

ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʦʜʥʦʡ ʥʫʢʣʝʦʪʠʜʥʦʡ ʟʘʤʝʥʦʡ: ʦʜʠʥ ʛʘʧʣʦʪʠʧ ʩ ʪʨʘʥʟʠʮʠʝʡ ʪʠʧʘ 

G-A ʚ ʙʫʭʪʝ ɺʦʩʪʦʢ; ʜʚʘ ʛʘʧʣʦʪʠʧʘ ʩ ʪʨʘʥʟʠʮʠʝʡ ʪʠʧʘ A-G ʚ ʘʢʚʘʪʦʨʠʠ ʧʣʷʞʘ 

ʏʘʡʢʘ. 
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ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʨʝʚʦ ʜʣʷ ʩʝʤʝʡʩʪʚʘ Carcinonemertidae, ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʝ 

ʤʝʪʦʜʦʤ ɹʘʡʝʩʦʚʩʢʦʛʦ ɺʳʚʦʜʘ ʥʘ ʦʩʥʦʚʝ çʬʦʣʤʝʨʦʚʩʢʦʛʦè ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ 

cox1 ʤʪɼʅʂ 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʟ 17 ʥʦʤʠʥʘʣʴʥʳʭ ʚʠʜʦʚ Carcinonemertes 

ʛʝʥʦʪʠʧʠʨʦʚʘʥʳ ʣʠʰʴ ʯʝʪʳʨʝ: C. conanobrieni, C. carcinophila, C. errans ʠ C. 

epialti. ʀʟ ʧʷʪʠ ʚʠʜʦʚ Ovicides ʛʝʥʦʪʠʧʠʨʦʚʘʥ ʣʠʰʴ ʦʜʠʥ ʚʠʜ O. paralithodis. ɼʣʷ 

ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʠ ʘʥʘʣʠʟʘ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ 

ʩʚʷʟʝʡ ʩʝʤʝʡʩʪʚʘ Carcinonemertidae ʜʦʣʞʥʳ ʙʳʪʴ ʛʝʥʦʪʠʧʠʨʦʚʘʥʳ ʚʩʝ ʠʟʚʝʩʪʥʳʝ 

ʚʠʜʳ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʠʥʪʝʛʨʘʪʠʚʥʳʡ ʧʦʜʭʦʜ ʩ ʚʢʣʶʯʝʥʠʝʤ ʜʘʥʥʳʭ 

ʧʦ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʘʤ, ʤʦʨʬʦʣʦʛʠʠ ʠ ʤʦʨʬʦʤʝʪʨʠʠ ʢʘʨʮʠʥʦʥʝʤʝʨʪʠʜ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʝʤʝʨʪʠʥʳ Carcinonemertes sp. ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʦʢ ʠʟ ʙʫʭʪʳ 

ɺʦʩʪʦʢ ʠ ʧʣʷʞʘ ʏʘʡʢʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 896/2025 çʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʘʨʘʟʠʪʦʬʘʫʥʳ ʛʠʜʨʦʙʠʦʥʪʦʚ ʙʫʭʪʳ ɻʦʨʥʦʩʪʘʡ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷè ʟʘ ʩʯʸʪ 

ʩʨʝʜʩʪʚ ʛʨʘʥʪʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ɼʘʣʴʨʳʙʚʪʫʟʘ. 
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ʌʀʃʆɻɽʅɽʊʀʏɽʉʂʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ɻʆʄʆʃʆɻʆɺ ʀɿ 

ʆʉɸɼʆʏʅʆɻʆ ʄɽʊɸɻɽʅʆʄɸ çɿɸʄʂɸ ʃʆʂʀè ɺ ʉɽɺɽʈʅʆʁ ʏɸʉʊʀ 

ʉʈɽɼʀʅʅʆ-ɸʊʃɸʅʊʀʏɽʉʂʆɻʆ ʍʈɽɹʊɸ ʇʃɸɿʄʀɼʅʆʁ ɼʅʂ-

ʃʀɻɸɿʓ ALTEROMONAS MEDITERRANEA  

ɸʰʠʥʘ ʅ.ʇ.1, ʈʷʟʘʥʮʝʚ ʄ.ɸ.2, ʅʘʟʠʧʦʚʘ ʅ.ʅ.3, ʃʫ ʀ.-ʍ.4, ɺʘʥ ɼʞ.5, 

ɼʨʦʟʜʦʚ ɸ.ʃ.6, ɿʠʤʠʥ ɸ.ɸ.1 
1ʀʥʩʪʠʪʫʪ ʙʠʦʭʠʤʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʤ. ɻ.ʂ. ʉʢʨʷʙʠʥʘ 

ʈɸʅ ï ʦʙʦʩʦʙʣʝʥʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʇʫʱʠʥʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈɸʅ, ʛ. ʇʫʱʠʥʦ, zimin@ibpm.pushchino.ru  
2ʇʫʱʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʡ ʠʥʩʪʠʪʫʪ ï 

ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʛʦ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʇʫʱʠʥʦ  
3ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʠ ʈɸʅ ï ʬʠʣʠʘʣ 

ʀʥʩʪʠʪʫʪʘ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠʤ. ʄ.ɺ. ʂʝʣʜʳʰʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 
4Shanghai Normal University, Shanghai, China 

5Tolo Biotech, Shanghai, China 
6ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ 

ɼɺʆ ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, anatoliyld@mail.ru 

 

ʕʚʦʣʶʮʠʦʥʥʘʷ ʠʩʪʦʨʠʷ ʧʦʣʠʥʫʢʣʝʦʪʠʜʣʠʛʘʟ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʜʨʝʚʥʠʝ ʧʨʦʮʝʩʩʳ ʵʚʦʣʶʮʠʠ ʢʣʝʪʢʠ ʠ ʚʠʨʫʩʦʚ. ʄʝʪʘʛʝʥʦʤ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

çɿʘʤʢʘ ʃʦʢʠè ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʥʥʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʭʨʝʙʪʘ ʧʦʩʣʫʞʠʣ 

ʠʩʪʦʯʥʠʢʦʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʦʙʥʘʨʫʞʠʪʴ ʥʦʚʫʶ 

ʙʦʣʴʰʫʶ ʛʨʫʧʧʫ ʘʨʭʝʡ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʣʦʢʠʘʨʭʝʦʥʦʚè. ʕʪʦ ʦʪʢʨʳʪʠʝ 

ʩʦʝʜʠʥʠʣʦ ʘʨʭʝʡ ʠ ʵʫʢʘʨʠʦʪ ʚ ʦʜʥʫ ʩʦʚʤʝʩʪʥʫʶ ʬʠʣʫ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ ʤʦʨʩʢʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ (2352 ʤ) 

ʤʝʪʘʛʝʥʦʤʘ ʜʣʷ ʧʦʠʩʢʘ ʜʨʝʚʥʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʛʦʤʦʣʦʛʠʯʥʳʭ ɼʅʂ-

ʣʠʛʘʟʘʤ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʣʘʟʤʠʜ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ ʤʝʪʘʛʝʥʦʤʘ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ PSI-BLAST ʙʳʣʦ ʚʳʷʚʣʝʥʦ 17 ʛʦʤʦʣʦʛʦʚ 

ɼʅʂ-ʣʠʛʘʟʳ ʧʣʘʟʤʠʜʳ Alteromonas mediterranea. ʉ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ 

Megaʍ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʩʭʦʜʩʪʚʦ ʵʪʠʭ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʦʩʘʜʦʯʥʦʡ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʩ ɼʅʂ-ʣʠʛʘʟʘʤʠ ʙʘʢʪʝʨʠʦʬʘʛʦʚ. ɹʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ 11 ʛʦʤʦʣʦʛʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʵʚʦʣʶʮʠʦʥʥʦ ʫʜʘʣʝʥʳ ʦʪ ʢʘʢʠʭ-ʣʠʙʦ 

ʬʘʛʦʚʳʭ ɼʅʂ-ʣʠʛʘʟ. ʊʘʢʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 6 ʤʦʨʩʢʠʭ ʘʨʢʪʠʯʝʩʢʠʭ 

ʦʩʘʜʦʯʥʳʭ ʛʦʤʦʣʦʛʦʚ ʧʣʘʟʤʠʜʥʦʡ ɼʅʂ-ʣʠʛʘʟʳ A. mediterranea, ʘ ʠʤʝʥʥʦ, 

METZ01 LOCUS247375, METZ01 LOCUS271219, METZ01 LOCUS405285, 

METZ01 LOCUS284987, METZ01 LOCUS273079, METZ01 LOCUS222127, 

ʧʨʦʷʚʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʭʦʜʩʪʚʦ ʩ ɼʅʂ-ʣʠʛʘʟʘʤʠ ʙʘʢʪʝʨʠʦʬʘʛʦʚ 

Ochrobactrum phage vB OspM OC ʠ Ruegeria phage RpAliso. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʠ ʰʝʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʨʠʥʘʜʣʝʞʘʪ ʙʘʢʪʝʨʠʷʤ ʠʣʠ 

ʙʘʢʪʝʨʠʦʬʘʛʘʤ. ʆʩʪʘʣʴʥʳʝ 11 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʴ 

ʥʘ ʠʭ ʩʭʦʜʩʪʚʦ ʩ ɼʅʂ-ʣʠʛʘʟʘʤʠ ʘʨʭʝʡ, ʚʠʨʫʩʦʚ ʘʨʭʝʡ, ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʤʠ ɼʅʂ-

ʣʠʛʘʟʘʤʠ ʠ ɼʅʂ-ʣʠʛʘʟʘʤʠ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʚʠʨʫʩʦʚ. ʊʘʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʞʝʪ 
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ʦʙʥʘʨʫʞʠʪʴ ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʨʝʚʥʠʭ ʧʦʣʠʥʫʢʣʝʦʪʠʜʣʠʛʘʟ 

ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʠʭ ʩʚʦʡʩʪʚʘ ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, ʪʘʢ ʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʥʪʝʟʘ ʠʭ ʛʝʥʦʚ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʙʠʦʭʠʤʠʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ˉ 

24-26-00205, https://rscf.ru/project/24-26-00205/ 
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ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɽ ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɿʆʆʇʃɸʅʂʊʆʅɸ ɺ 

ʂʈʆʅʆʎʂʆʄ ɿɸʃʀɺɽ ɺ ɺɽʉɽʅʅʀɽ ʄɽʉʗʎʓ 

2018, 2019, 2021 ʀ 2023 ɻɻ. 

ɹʘʟʘʨʢʠʥʘ ʃ.ɸ., ʊʝʧʥʠʥ ʆ.ɹ., ɹʣʦʭʠʥ ʀ.ɸ. 

ʂʘʤʯʘʪʩʢʠʡ ʬʠʣʠʘʣ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʢʝʘʥʦʛʨʘʬʠʠ (çʂʘʤʯʘʪʅʀʈʆè), ʛ. 

ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ, l.bazarkina@kamniro.vniro.ru 

 

ɺ ʂʨʦʥʦʮʢʦʤ ʟʘʣʠʚʝ ʊʠʭʦʚʦʛʦ ʦʢʝʘʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʤʝʞʜʫ 

ʐʠʧʫʥʩʢʠʤ ʠ ʂʨʦʥʦʮʢʠʤ ʧʦʣʫʦʩʪʨʦʚʘʤʠ, ʥʘʛʫʣʠʚʘʝʪʩʷ ʤʦʣʦʜʴ ʣʦʩʦʩʝʚʳʭ, 

ʪʨʝʩʢʦʚʳʭ, ʢʘʤʙʘʣʦʚʳʭ, ʩʝʣʴʜʝʚʳʭ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʳʙ, ʦʩʥʦʚʥʦʡ ʧʠʱʝʡ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʣʘʥʢʪʦʥʥʳʝ ʦʨʛʘʥʠʟʤʳ [1]. ʊʨʦʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʳʙ 

ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʤʳʩʣʦʚʳʝ ʟʘʧʘʩʳ ʠʭ ʧʦʢʦʣʝʥʠʡ.  

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʟʦʧʣʘʥʢʪʦʥʘ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʧʨʦʚʝʜʝʥʥʳʭ ʚʝʩʥʦʡ 2018, 2019, 2021 ʠ 2023 ʛʛ. ʥʘ 

ʰʝʣʴʬʝ ʠ ʤʘʪʝʨʠʢʦʚʦʤ ʩʢʣʦʥʝ ʂʨʦʥʦʮʢʦʛʦ ʟʘʣʠʚʘ ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʦʨʩʢʠʭ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ ʂʘʤʯʘʪʅʀʈʆ. ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪ ʥʘʧʨʘʚʣʝʥʠʷ ʠ 

ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʡ ʚ ʂʨʦʥʦʮʢʦʤ ʟʘʣʠʚʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʦʛʣʘʩʥʦ ʇʨʦʛʨʘʤʤʝ ʄʦʨʩʢʦʡ ʩʣʫʞʙʳ çʂʦʧʝʨʥʠʢè 

(https://www.copernicus.eu). 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʮʠʡ (28) ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 24 ʘʧʨʝʣʷï2 ʤʘʷ 

2018 ʛ. ɿʦʦʧʣʘʥʢʪʦʥ ʂʨʦʥʦʮʢʦʛʦ ʟʘʣʠʚʘ ʩʦʩʪʦʷʣ ʠʟ 15 ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ, 

ʚʢʣʶʯʘʶʱʠʭ 33 ʬʦʨʤʳ ʭʦʣʦʜʥʦʚʦʜʥʦʡ ʠ ʫʤʝʨʝʥʥʦ-ʭʦʣʦʜʥʦʚʦʜʥʦʡ 

ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʬʘʫʥʳ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʰʝʣʴʬʦʚʳʭ ʠ ʦʢʝʘʥʠʯʝʩʢʠʭ ʚʦʜ. ʏʝʪʢʦʛʦ 

ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʥʝʨʠʪʠʯʝʩʢʦʛʦ ʠ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚ ʚ ʟʦʥʝ ʥʘʜʰʝʣʴʬʦʚʳʭ 

ʚʦʜ ʟʘʣʠʚʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʨʦʷʪʥʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʜʦʦʙʤʝʥʦʤ ʩ 

ʧʨʠʣʝʛʘʶʱʠʤʠ ʯʘʩʪʷʤʠ ʟʘʣʠʚʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʧʦʧʫʣʷʮʠʡ 

ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ɺ ʚʦʜʘʭ ʚʥʫʪʨʝʥʥʝʛʦ ʰʝʣʴʬʘ ʙʳʣʘ ʚʳʩʦʢʘ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʥʘʫʧʣʠʫʩʦʚ 

ʫʩʦʥʦʛʠʭ (Cirripedia), ʣʠʯʠʥʦʢ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ (Gastropoda), ʢʨʝʚʝʪʦʢ 

(Macrura Natantia) ʠ ʤʠʟʠʜ (Mysida), ʤʣʘʜʰʠʭ ʢʦʧʝʧʦʜʠʪʦʚ ʢʘʣʷʥʦʠʜ 

Pseudocalanus minutus ʠ Neocalanus plumchrus; ʚ ʚʦʜʘʭ ʚʥʝʰʥʝʛʦ ʰʝʣʴʬʘ ï 

ʣʠʯʠʥʦʢ ʠʛʣʦʢʦʞʠʭ (Echinodermata), ʱʝʪʠʥʢʦʯʝʣʶʩʪʥʳʭ (Chaetognatha). ɺ 

ʩʨʝʜʠʥʥʦʡ ʯʘʩʪʠ ʰʝʣʴʬʘ (ʚ ʟʦʥʝ ʩʤʝʰʝʥʠʷ) ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ 

ʥʘʫʧʣʠʫʩʳ ʚʝʩʣʦʥʦʛʠʭ (Copepoda) ʠ ʵʚʬʘʫʟʠʠʜ (Euphausiacea), ʛʠʜʨʦʠʜʥʳʝ 

ʤʝʜʫʟʳ (Hydrozoa), ʦʙʦʣʦʯʥʠʢʠ (Tunicata), ʣʠʯʠʥʢʠ ʧʦʣʠʭʝʪ (Polychaeta), 

ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ ʧʣʘʥʢʪʦʥʥʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ Oithona similis, P. minutus, N. 

plumchrus ʠ Calanus glacialis. ʇʨʠʩʫʪʩʪʚʠʝ ʦʢʝʘʥʠʯʝʩʢʠʭ ʚʠʜʦʚ ʢʘʣʷʥʦʠʜ 

Eucalanus bungii, N. cristatus ʠ Metridia pacifica ʚ ʟʘʣʠʚʝ ʚʝʨʦʷʪʥʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʠʭ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʠʟ ʦʪʢʨʳʪʳʭ ʚʦʜ ʧʦ ʢʘʥʴʦʥʘʤ. 

ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʝʟʦʧʣʘʥʢʪʦʥʘ ʥʘ ʘʢʚʘʪʦʨʠʠ ʂʨʦʥʦʮʢʦʛʦ ʟʘʣʠʚʘ 

ʚʝʩʥʦʡ 2018 ʛ. ʩʦʩʪʘʚʣʷʣʘ 2380 ʵʢʟ./ʤ3. ʆʩʥʦʚʫ ʟʦʦʧʣʘʥʢʪʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

mailto:l.bazarkina@kamniro.vniro.ru
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ʟʘʣʠʚʘ ʬʦʨʤʠʨʦʚʘʣʠ Copepoda: C. glacialis, E. bungii, N. plumchrus, N. cristatus, 

P. minutus, M. pacifica, Microcalanus pygmaeus, O. similis ʠ Triconia borealis (1560 

ʵʢʟ./ʤ3). ʉʨʝʜʠ ʚʝʩʣʦʥʦʛʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʜʦʤʠʥʠʨʦʚʘʣʘ O. 

similis (810 ɻ ʢʟ./ʤ3). C. glacialis, M. pacifica, M. pygmaeus ʠ T. borealis ʚʩʪʨʝʯʘʣʠʩʴ 

ʝʜʠʥʠʯʥʦ, ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʯʢʦʚ ʥʝ ʧʨʝʚʳʰʘʣʘ 10 ʵʢʟ./ʤ3. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʂʨʦʥʦʮʢʦʤ ʟʘʣʠʚʝ ʚ 

ʘʧʨʝʣʝïʤʘʝ 2018 ʛ. ʙʳʣʦ ʥʝʨʘʚʥʦʤʝʨʥʳʤ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ 4,0ï5,7 ʪʳʩ. ʵʢʟ./ʤ3 ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ, ʚ 

ʨʘʡʦʥʝ ʩʪʘʥʮʠʡ 106, 103 ʠ 102 ʚʝʨʦʷʪʥʦ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʨʠʙʨʝʞʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚʦʜʥʳʭ ʤʘʩʩ (ʨʠʩ.). ɿʜʝʩʴ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʙʳʣʠ ʚʝʩʣʦʥʦʛʠʝ ʨʘʢʠ: O. similis (970 ʵʢʟ./ʤ3), P. minutus (610 ʵʢʟ./ʤ3), E. bungii 

(200 ʵʢʟ./ʤ3) ʠ N. plumchrus (190 ʵʢʟ./ʤ3); ʥʘʫʧʣʠʫʩʳ ʠ ʷʡʮʘ ʵʚʬʘʫʟʠʠʜ (860 

ʵʢʟ./ʤ3), ʣʠʯʠʢʠ ʠʛʣʦʢʦʞʠʭ Asteroidea ʠ Echinoidea (270 ʵʢʟ./ʤ3) ʠ 

ʬʦʨʘʤʠʥʠʬʝʨʳ (240 ʵʢʟ./ʤ3). ʇʦʧʫʣʷʮʠʷ O. similis ʩʦʩʪʦʷʣʘ ʠʟ ʚʟʨʦʩʣʳʭ ʨʘʯʢʦʚ, 

ʚʢʣʶʯʘʷ ʷʡʮʝʥʦʩʥʳʭ ʩʘʤʦʢ. ʇʦʧʫʣʷʮʠʠ P. minutus, E. bungii ʠ N. plumchrus ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʫʧʣʠʫʩʘʤʠ ʠ ʢʦʧʝʧʦʜʠʪʘʤʠ IïIII  ʩʪʘʜʠʡ. ʉʘʤʢʠ E. bungii ʠ N. 

cristatus ʚʩʪʨʝʯʘʣʠʩʴ ʝʜʠʥʠʯʥʦ. ɼʦʣʷ ʧʨʦʯʠʭ ʦʨʛʘʥʠʟʤʦʚ (Cnidaria, Cirripedia, 

Gastropoda ʠ Chaetognatha) ʥʝ ʧʨʝʚʳʰʘʣʘ 3% ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʦʦʧʣʘʥʢʪʦʥʘ. 

 

ɸ ɹ 

  

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʟʦʦʧʣʘʥʢʪʦʥʘ (ʵʢʟ./ʤ3) (ɸ) ʠ ʢʘʨʪʘ ʥʘʧʨʘʚʣʝʥʠʷ 

ʪʝʯʝʥʠʡ (ɹ) ʚ ʂʨʦʥʦʮʢʦʤ ʟʘʣʠʚʝ ʚʝʩʥʦʡ 2018 ʛ. 

 

ʄʠʥʠʤʘʣʴʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ (ʤʝʥʝʝ 1 ʪʳʩ. 

ʵʢʟ./ʤ3), ʥʘʙʣʶʜʘʣʠ ʥʘʜ ʤʘʪʝʨʠʢʦʚʳʤ ʩʢʣʦʥʦʤ ʶʞʥʦʡ ʯʘʩʪʠ ʂʨʦʥʦʮʢʦʛʦ ʟʘʣʠʚʘ 

(ʩʪʘʥʮʠʠ 84ï86) ʧʨʠ ʚʦʚʣʝʯʝʥʠʠ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʧʨʠʙʨʝʞʥʳʡ ʢʨʫʛʦʚʦʨʦʪ 

ʚʦʜʥʳʭ ʤʘʩʩ (ʨʠʩ.). 

ʉʙʦʨ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙ ʚʝʩʥʦʡ 2019, 2021 ʠ 2023 ʛʛ. ʙʳʣ 

ʦʛʨʘʥʠʯʝʥ ʥʝʩʢʦʣʴʢʠʤʠ ʩʪʘʥʮʠʷʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʩʝʚʝʨʥʦʤ (ʩʪʘʥʮʠʠ 97, 

98, 101), ʮʝʥʪʨʘʣʴʥʦʤ (ʩʪʘʥʮʠʷ 105) ʠ ʶʞʥʦʤ (ʩʪʘʥʮʠʠ 86ï88) ʨʘʡʦʥʘʭ ʟʘʣʠʚʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʩʧʦʣʘʛʘʷ ʩʚʝʜʝʥʠʷʤʠ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʪʝʯʝʥʠʡ ʚ ʂʨʦʥʦʮʢʦʤ 

ʟʘʣʠʚʝ ʚ ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʣʝʪ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ 
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ʩʭʦʜʩʪʚʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʯʝʥʠʡ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʟʘʣʠʚʘ ʚ 2018 ʠ 2023 ʛʛ. 

ʢʦʣʠʯʝʩʪʚʦ ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʚ 2023 ʛ., ʢʘʢ ʠ ʚ 

2018 ʛ., ʙʳʣʦ ʚʳʩʦʢʠʤ. ɺ 2019 ʠ 2021 ʛʛ. ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʠʭʨʝʚʳʭ ʧʦʪʦʢʦʚ ʚ 

ʧʨʠʙʨʝʞʴʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʮʝʥʪʨʝ ʂʨʦʥʦʮʢʦʛʦ ʟʘʣʠʚʘ ʚʝʨʦʷʪʥʦ 

ʙʳʣʦ ʙʣʠʟʢʠʤ ʢ ʨʘʚʥʦʤʝʨʥʦʤʫ. ʇʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʤʝʟʦʧʣʘʥʢʪʦʥʘ ʫ ʂʨʦʥʦʮʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ (ʩʪʘʥʮʠʷ 98) ʚ 2018 ʛ. (ʨʠʩ.), ʚʝʨʦʷʪʥʦ, 

ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʠʪʦʢʦʤ ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʦʪʚʝʪʚʣʝʥʠʷʤʠ 

ʂʘʤʯʘʪʩʢʦʛʦ ʪʝʯʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʧʦʙʝʨʝʞʴʷ. ʇʦʜʦʙʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʂʘʤʯʘʪʩʢʦʛʦ 

ʪʝʯʝʥʠʷ ʫ ʂʨʦʥʦʮʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ 2021 ʛ., ʯʪʦ ʧʦʣʘʛʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʦʧʣʝʥʠʡ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʂʨʦʥʦʮʢʦʛʦ ʟʘʣʠʚʘ ʠ ʚ 

ʵʪʦʪ ʛʦʜ ʥʘʙʣʶʜʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʘʥʢʪʦʥʘ ʚ ʂʨʦʥʦʮʢʦʤ 

ʟʘʣʠʚʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʂʘʤʯʘʪʩʢʦʛʦ ʪʝʯʝʥʠʷ ʠ ʧʨʠʙʨʝʞʥʦʡ 

ʮʠʨʢʫʣʷʮʠʠ ʚʦʜʥʳʭ ʤʘʩʩ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʨʘʟʜʝʣʘ 12 ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ɻʅʎ 

ʈʌ ʌɻɹʅʋ çɺʅʀʈʆè ˉ 076-00001-24-00. 

 

1. ʄʘʢʩʠʤʝʥʢʦʚ ɺ.ɺ. ʇʠʪʘʥʠʝ ʠ ʧʠʱʝʚʳʝ ʦʪʥʦʰʝʥʠʷ ʤʦʣʦʜʠ ʨʳʙ, ʦʙʠʪʘʶʱʠʭ 
ʚ ʵʩʪʫʘʨʠʷʭ ʨʝʢ ʠ ʧʨʠʙʨʝʞʴʝ ʂʘʤʯʘʪʢʠ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ: 

ʂʘʤʯʘʪʅʀʈʆ. 2007. 278 ʩ.  
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ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇʋʊɽʁ ʕɺʆʃʖʎʀʀ ɹʀʆʉʀʅʊɽɿɸ ʉʊɽʈʀʅʆɺ 

ɻʆʃʆʊʋʈʀʁ 

ɹʘʣʜʘʝʚ ʉ.ʅ.1, ʀʚʘʱʝʥʢʦ ɸ.ʀ.2, ʀʩʘʝʚʘ ʄ.ʇ.1 

1ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʙʠʦʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ɻ.ɹ. ɽʣʷʢʦʚʘ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, baldaevsergey@gmail.com  
2ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

sashann2003@gmail.com 
 
ʉʪʝʨʠʥʳ ʛʦʣʦʪʫʨʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʩʪʨʫʢʪʫʨʥʳʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʘ ʪʘʢʞʝ ʥʝʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ ʞʠʚʦʪʥʳʭ ʩʪʨʦʝʥʠʝʤ 
ʩʪʝʨʦʠʜʥʦʛʦ ʷʜʨʘ: ʧʦʣʦʞʝʥʠʝʤ ʜʚʦʡʥʦʡ ʩʚʷʟʠ, ʩʦʭʨʘʥʝʥʠʝʤ ʤʝʪʠʣʴʥʳʭ ʛʨʫʧʧ ʚ 
ʉ4 ʠ ʉ14. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʛʝʥʦʤʝ Apostichopus japonicus ʥʘʙʦʨ ʛʝʥʦʚ, 
ʢʦʜʠʨʫʶʱʠʭ ʙʠʦʩʠʥʪʝʟ ʩʪʝʨʠʥʦʚ ʠ ʪʨʠʪʝʨʧʝʥʦʚʳʭ ʛʣʠʢʦʟʠʜʦʚ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ 
ʪʘʢʦʚʦʛʦ ʚ ʛʝʥʦʤʘʭ ʤʦʨʩʢʠʭ ʟʚʝʟʜ, ʤʦʨʩʢʠʭ ʝʞʝʡ ʠ ʯʝʣʦʚʝʢʘ [1,2]. 

ʄʳ ʧʨʦʚʝʣʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʙʠʦʩʠʥʪʝʟ 
ʩʪʝʨʠʥʦʚ ʠ ʪʨʠʪʝʨʧʝʥʦʚʳʭ ʛʣʠʢʦʟʠʜʦʚ, ʚ ʧʫʙʣʠʯʥʦ ʜʦʩʪʫʧʥʳʭ ʛʝʥʦʤʘʭ 
ʛʦʣʦʪʫʨʠʡ Chiridota heheva, Holothuria leucospilota, H. scabra, H. ocellata, H. 
sanctori, Stichopus chloronotus, ʤʦʨʩʢʠʭ ʝʞʝʡ Diadema setosum, Heliocidaris 
tuberculata, Lytechinus pictus, L. variegatus, Mesocentrotus franciscanus, ʘ ʪʘʢʞʝ ʚ 
ʛʝʥʦʤʘʭ ʤʦʨʩʢʠʭ ʟʚʝʟʜ Asterias rubens, Astropecten irregularis, Echinaster 
sepositus, Luidia sarsi, Marthasterias glacialis, Patiria pectinifera. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʘʙʦʨ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʙʠʦʩʠʥʪʝʟ ʩʪʝʨʠʥʦʚ ʠ 
ʪʨʠʪʝʨʧʝʥʦʚʳʭ ʛʣʠʢʦʟʠʜʦʚ, ʚ ʢʣʘʩʩʝ Holothuroidea ʦʪʣʠʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʪ 
ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ ʠʛʣʦʢʦʞʠʭ, ʥʦ ʠ ʤʝʞʜʫ ʩʝʤʝʡʩʪʚʘʤʠ ʛʦʣʦʪʫʨʠʡ Chiridotidae, 
Holothuriidae ʠ Stichopodidae. ʇʦʢʘʟʘʥʥʘʷ ʨʘʥʝʝ ʜʫʧʣʠʢʘʮʠʷ ʛʝʥʘ osc [1,2,3] ʜʣʷ 
Stichopodidae ʠ Sclerodactylidae ʦʪʩʫʪʩʪʚʫʝʪ ʚ Holothuriidae. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ 
ʛʝʥʦʤʝ C. heheva ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʫʪʘʮʠʠ ʘʢʪʠʚʥʦʛʦ ʮʝʥʪʨʘ ʬʝʨʤʝʥʪʘ OSC, 
ʦʪʣʠʯʥʳʝ ʦʪ ʪʘʢʦʚʳʭ ʚ ʛʝʥʘʭ osc Stichopodidae ʠ Sclerodactylidae. ʆʩʦʙʦʝ 
ʚʥʠʤʘʥʠʝ ʚʳʟʳʚʘʶʪ ʬʘʢʪʳ ʢʘʢ ʦʪʩʫʪʩʪʚʠʷ ʛʝʥʘ, ʢʦʜʠʨʫʶʱʝʛʦ CYP51 ʚ 
Chiridotidae, ʨʘʥʝʝ ʧʦʢʘʟʘʥʥʦʝ ʜʣʷ Stichopodidae [1,2], ʪʘʢ ʠ ʝʛʦ ʥʘʣʠʯʠʝ ʚ 
Holothuriidae. ɺʧʝʨʚʳʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʜʫʧʣʠʢʘʮʠʠ ʛʝʥʘ dhcr24 ʚ 
Stichopodidae ʠ Chiridotidae ʠ ʛʝʥʘ ebp ʚ Stichopodidae. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ ʙʦʣʝʝ ʧʦʣʥʫʶ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʙʠʦʩʠʥʪʝʟʘ ʩʪʝʨʠʥʦʚ ʛʦʣʦʪʫʨʠʡ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 
ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʵʚʦʣʶʮʠʠ ʵʪʦʛʦ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʧʫʪʠ ʚ ʛʦʣʦʪʫʨʠʷʭ. 
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1ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 
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2ɺʣʘʜʠʚʦʩʪʦʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

nbark1103@gmail.com 
ɼʝʣʴʬʠʥʳ ï ʚʦʜʥʳʝ ʞʠʚʦʪʥʳʝ, ʤʣʝʢʦʧʠʪʘʶʱʠʝ ʠʟ ʦʪʨʷʜʘ ʢʠʪʦʦʙʨʘʟʥʳʭ. 

ʇʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 43 ʚʠʜʘ, 38 ʠʟ ʥʠʭ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʩʝʤʝʡʩʪʚʫ ʤʦʨʩʢʠʭ 
ʜʝʣʴʬʠʥʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʝʣʴʬʠʥʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʩʝʨʴʸʟʥʳʤʠ ʫʛʨʦʟʘʤʠ ʜʣʷ ʠʭ 
ʞʠʟʥʠ. ʆʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʫʛʨʦʟ ï ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ: ʧʨʦʤʳʰʣʝʥʥʳʝ, 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʪʭʦʜʳ, ʘ ʪʘʢʞʝ ʧʣʘʩʪʠʢʦʚʳʡ ʤʫʩʦʨ ʟʘʛʨʷʟʥʷʶʪ ʦʢʝʘʥʳ, 
ʦʪʨʘʚʣʷʷ ʜʝʣʴʬʠʥʦʚ ʠ ʣʠʰʘʷ ʠʭ ʧʠʱʠ. 

ɺ ʪʝʣʘʭ ʜʝʣʴʬʠʥʦʚ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʳ ʧʦʣʠʭʣʦʨʠʨʦʚʘʥʥʳʭ ʙʠʬʝʥʠʣʦʚ 
(ʇʍɹ) ï ʩʪʦʡʢʠʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʥʝ ʩʢʣʦʥʥʳʭ ʢ ʨʘʟʨʫʰʝʥʠʶ ʧʦʜ 
ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʧʨʠʤʝʥʷʣʠʩʴ ʠ ʤʦʛʫʪ 
ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʠ, ʢʨʘʩʢʘʭ ʠ ʧʣʘʩʪʠʢʘʭ. ɿʘʧʨʝʪ ʥʘ ʥʠʭ ʚʚʝʣʠ 
ʪʦʣʴʢʦ ʚ 2001 ʛ. ʧʦʩʣʝ ʧʦʜʧʠʩʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʜʦʛʦʚʦʨʘ 
ʚ ʉʪʦʢʛʦʣʴʤʝ. ʇʍɹ ʩʢʘʧʣʠʚʘʶʪʩʷ ʚ ʞʠʨʦʚʳʭ ʪʢʘʥʷʭ ʞʠʚʦʪʥʳʭ ʠ ʧʝʨʝʜʘʶʪʩʷ ʧʦ 
ʧʠʱʝʚʦʡ ʮʝʧʠ. ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʧʦʨʘʞʘʶʪ ʠʤʤʫʥʥʫʶ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ 
ʩʠʩʪʝʤʳ, ʦʩʣʘʙʣʷʝʪʩʷ ʟʘʱʠʪʘ ʦʨʛʘʥʠʟʤʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʦʟʨʘʩʪʘʝʪ ʫʷʟʚʠʤʦʩʪʴ 
ʧʝʨʝʜ ʠʥʬʝʢʮʠʷʤʠ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ: ʯʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʇʍɹ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ 
ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʪʝʤ ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ, ʯʪʦ ʣʶʙʘʷ ʠʥʬʝʢʮʠʷ ʜʣʷ ʜʝʣʴʬʠʥʘ 
ʩʪʘʥʝʪ ʣʝʪʘʣʴʥʦʡ. ʈʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ ʥʘ 1ʦʉ ʧʦʚʳʰʘʝʪ ʨʠʩʢ 
ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ ʥʘ 14%. ʂʦʤʘʥʜʘ ʫʯʸʥʳʭ ʃʦʥʜʦʥʩʢʦʛʦ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ 
ʦʙʱʝʩʪʚʘ ʫʩʪʘʥʦʚʠʣʘ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ 
ʦʨʛʘʥʠʟʤʝ ʜʝʣʴʬʠʥʘ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʦʥʠ ʥʘʯʠʥʘʶʪ ʚʨʝʜʠʪʴ ʟʜʦʨʦʚʴʶ cʦʩʪʘʚʣʷʝʪ 
22 ʤʛ ʥʘ ʢʛ ʞʠʨʘ. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʪʘʢʠʭ ʚʝʱʝʩʪʚ ʫ ʜʝʣʴʬʠʥʦʚ, ʚʳʙʨʦʰʝʥʥʳʭ 
ʥʘ ʙʝʨʝʛ, ʩʦʩʪʘʚʣʷʣ 32,15 ʤʛ ʥʘ 1 ʢʛ ʞʠʨʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʴʰʠʥʩʪʚʦ 
ʜʝʣʴʬʠʥʦʚ ʤʦʨʝʡ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʫʞʝ ʚ ʟʦʥʝ ʨʠʩʢʘ. ɼʝʣʴʬʠʥʳ ʢʘʢ ʞʠʚʳʝ 
ʜʘʪʯʠʢʠ ʦʢʝʘʥʘ, ʦʥʠ ʧʠʪʘʶʪʩʷ ʨʳʙʦʡ, ʢʦʪʦʨʘʷ ʫʞʝ ʩʦʜʝʨʞʠʪ ʪʦʢʩʠʥʳ ï ʠ ʵʪʠ 
ʚʝʱʝʩʪʚʘ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʠʭ ʞʠʨʝ. ɼʝʣʴʬʠʥʳ ʠʩʧʳʪʳʚʘʶʪ ʧʨʦʙʣʝʤʳ, 
ʢʦʪʦʨʳʝ ʥʝ ʚʠʜʥʳ ʩʨʘʟʫ, ʥʦ ʚʣʠʷʶʪ ʥʘ ʚʩʶ ʵʢʦʩʠʩʪʝʤʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 
ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʦʧʘʜʘʶʪ ʧʝʨʬʪʦʨʘʣʢʠʣʴʥʳʝ ʠ ʧʦʣʠʬʪʦʨʘʣʢʠʣʴʥʳʝ 
ʩʦʝʜʠʥʝʥʠʷ (ʇʌɸʉ) ï çʚʝʯʥʳʝ ʭʠʤʠʢʘʪʳè - ʦʥʠ ʦʯʝʥʴ ʩʪʦʡʢʠʝ ʠ ʦʧʘʩʥʳ ʜʣʷ 
ʤʦʨʩʢʠʭ ʦʙʠʪʘʪʝʣʝʡ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʩʦʢʨʘʱʝʥʠʷ ʧʦʧʫʣʷʮʠʡ ʤʦʨʩʢʠʭ 
ʜʝʣʴʬʠʥʦʚ ʪʨʝʙʫʝʪ ʙʝʟʦʪʣʘʛʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʠ ʫʯʘʩʪʠʠ ʤʠʨʦʚʦʛʦ 
ʩʦʦʙʱʝʩʪʚʘ ʵʢʦʣʦʛʦʚ ʠ ʟʦʦʣʦʛʦʚ. ʉʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 
ʠ ʧʣʘʩʪʠʢʦʚʦʛʦ ʤʫʩʦʨʘ ʧʦʤʦʞʝʪ ʩʦʭʨʘʥʠʪʴ ʦʢʝʘʥ. ʊʦʣʴʢʦ ʩʦʚʤʝʩʪʥʳʤʠ 
ʫʩʠʣʠʷʤʠ ʤʳ ʩʤʦʞʝʤ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʚʳʤʠʨʘʥʠʝ ʠ ʩʦʭʨʘʥʠʪʴ 
ʧʦʧʫʣʷʮʠʶ ʤʦʨʩʢʠʭ ʜʝʣʴʬʠʥʦʚ.  
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ʉʠʧʫʥʢʫʣʠʜʳ (Sipuncula) ï ʢʣʘʩʩ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ, ʧʦʚʩʝʤʝʩʪʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ ʠ ʚʝʜʫʱʠʭ ʩʢʨʳʪʳʡ ʠ ʤʘʣʦʧʦʜʚʠʞʥʳʡ 

ʦʙʨʘʟ ʞʠʟʥʠ ʚ ʩʫʙʩʪʨʘʪʝ, ʧʠʪʘʷʩʴ ʚ ʦʩʥʦʚʥʦʤ ʜʝʪʨʠʪʦʤ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ 

ʛʨʫʥʪʘ [2]. ʉʝʛʦʜʥʷ ʚ ʩʠʩʪʝʤʘʪʠʢʝ ʩʠʧʫʥʢʫʣʠʜ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʠʩʭʦʜʠʪ ʨʝʚʠʟʠʷ ʩ ʧʝʨʝʩʤʦʪʨʦʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ʤʥʦʛʠʭ ʚʠʜʦʚ [1, 3]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʥʳʭ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʛʝʥʦʤʦʚ ʜʚʫʭ ʤʦʨʬʦʪʠʧʦʚ Thysanocardia nigra (Golfingiidae) 

ʠʟ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʩʠʧʫʥʢʫʣʠʜ. ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʭʦʜʠʣʠ: 1) ʩʙʦʨʢʘ ʧʦʣʥʳʭ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʛʝʥʦʤʦʚ ʠʟ ʜʘʥʥʳʭ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ; 2) ʘʥʥʦʪʘʮʠʷ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ 

ʛʝʥʦʤʦʚ; 3) ʘʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ T. nigra; 4) ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʤʠʪʦʛʝʥʦʤʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʠʧʫʥʢʫʣʠʜ, ʚʢʣʶʯʘʷ T. nigra; 5) 

ʧʨʝʜʣʦʞʝʥʠʝ ʛʠʧʦʪʝʟʳ ʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ T. nigra ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʙʳʣʠ ʚʟʷʪʳ ʦʩʦʙʠ ʜʚʫʭ ʤʦʨʬʦʪʠʧʦʚ T. nigra (Tn ï ʩ 

ʢʦʨʦʪʢʠʤ ʠʥʪʨʦʚʝʨʪʦʤ ʠ Tsp ï ʩ ʜʣʠʥʥʳʤ), ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ 70% ʵʪʠʣʦʚʦʤ 

ʩʧʠʨʪʝ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʠʩʩʣʝʜʫʝʤʳʭ ʩʠʧʫʥʢʫʣʠʜ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʣʥʦʛʝʥʦʤʥʦʝ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʬʝʨʝʥʩʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʣʷ ʩʙʦʨʢʠ ʠ 

ʘʥʥʦʪʘʮʠʠ ʙʳʣʠ ʚʟʷʪʳ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʛʝʥʦʤʳ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʟ 

ʪʠʧʘ Annelida: Phascolosoma, Sipunculus, Urechis, Eurythoe, Marphysa. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʛʝʥʦʤʳ ʤʦʨʬʦʪʠʧʦʚ Tn ʠ Tsp 

(ʨʠʩ.) ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ. ʆʪʤʝʯʘʝʪʩʷ ʢʘʢ ʚʳʩʦʢʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ ʯʘʩʪʦʪʝ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ, ʪʘʢ ʠ ʬʘʢʪ, ʯʪʦ ʩʘʤʘ ʜʣʠʥʘ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʛʝʥʦʤʦʚ ʤʦʨʬʦʪʠʧʦʚ ʨʘʟʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 1000 ʧ.ʥ. 

ɼʘʥʥʦʝ ʨʘʟʣʠʯʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʥʝʢʦʜʠʨʫʶʱʝʛʦ ʫʯʘʩʪʢʘ ʫ 

ʚʩʝʭ ʦʩʦʙʝʡ ʤʦʨʬʦʪʠʧʘ Tn.  

ʅʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʚʩʝʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʩʦʙʝʡ Tn ʠ Tsp 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʧʦ ʜʣʠʥʝ ʥʝʢʦʜʠʨʫʶʱʝʛʦ ʫʯʘʩʪʢʘ. 

ʅʝʢʦʜʠʨʫʶʱʠʝ ʫʯʘʩʪʢʠ ʚ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʛʝʥʦʤʘʭ ʙʳʣʠ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʳ 

ʫ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʝ ʚʠʜʦʚ ʨʦʜʘ Phascolosoma. ʈʘʟʣʠʯʠʡ ʧʦ 

ʨʘʩʧʦʣʦʞʝʥʠʶ ʛʝʥʦʚ ʪʈʅʂ ʠ ʨʈʅʂ ʚ ʤʠʪʦʛʝʥʦʤʘʭ Tn ʠ Tsp ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ, 
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ʥʦ ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ ʚʦ ʚʪʦʨʠʯʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʪʈʅʂ 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʦʩʦʙʝʡ.  

 

 
 

ʉʨʘʚʥʝʥʠʝ ʘʥʥʦʪʘʮʠʡ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʛʝʥʦʤʦʚ Tn ʠ Tsp ʩ ʘʥʥʦʪʘʮʠʷʤʠ 

ʨʝʬʝʨʝʥʩʥʳʭ ʛʝʥʦʤʦʚ. 
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ʚʳʚʦʜʫ, ʯʪʦ ʤʦʨʬʦʪʠʧʳ T. nigra ʷʚʣʷʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʚʠʜʘʤʠ. 

 

1. Kawauchi, G. Y., Giribet G. Are there true cosmopolitan sipunculan worms? A 

genetic variation study within Phascolosoma perlucens (Sipuncula, 

Phascolosomatidae) // Marine Biology. 2010. Vol. 157. P. 1417-1431. 

2. Schulze A, Kawauchi G.Y. How many sipunculan species are hiding in our 

oceans? // Diversity. 2021. Vol. 13. P.1ï15.  

3. Weigert A., Golombek A., Gerth M., Schwarz F., Struck T.H., Bleidorn C. 

Evolution of mitochondrial gene order in Annelida. // Mol. Phylogenet. Evol. 

2016. Vol. 94. P. 196ï206. 

  



36 
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ʕʂʆʃʆɻʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʇʈʆʄʓʐʃɽʅʅʆɻʆ 
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ʉʣʦʞʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʤʠʨʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʯʘʩʪʦ 

ʛʨʘʥʠʯʘʱʘʷ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʢʨʠʟʠʩʦʤ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʳʚʘʶʱʘʷʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʨʷʤʦ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ 

ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ 

ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʚ ʮʝʣʷʭ ʚʳʭʦʜʘ ʠʟ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʤʝʞʜʫ 

ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʩʨʝʜʦʡ. ʈʳʙʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ 

ʠʩʢʣʶʯʝʥʠʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʝ ʦʪʥʝʩʝʥʠʝ ʝʝ ʢ ʢʘʪʝʛʦʨʠʠ 

ʥʝʠʩʪʦʱʠʪʝʣʴʥʳʭ: ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʦʩʪʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʵʥʝʨʛʠʠ, ʚʳʙʨʦʩʦʤ ʧʨʦʜʫʢʪʦʚ ʥʝʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʩʙʨʦʩʦʤ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ ʠ ʠʥʳʭ ʦʪʭʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ, ʚʢʣʶʯʘʶʱʠʭ 

ʩʨʝʜʩʪʚʘ ʦʨʫʜʠʷ ʣʦʚʘ. ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʢʘʯʝʩʪʚʦ 

ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʠʭ 

ʜʝʛʨʘʜʘʮʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʤʝʨʳ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʪʨʘʩʣʠ, ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʪʘʝʪʩʷ ʥʠʟʢʦʡ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʩʠʩʪʝʤʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʦʩʣʦʞʥʷʝʪ 

ʧʦʣʫʯʝʥʠʝ ʦʙʲʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʦ ʚʣʠʷʥʠʠ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʤʦʨʩʢʫʶ ʩʨʝʜʫ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʈʦʩʩʠʷ ʚʭʦʜʠʪ ʚ ʪʦʧ-5 ʩʪʨʘʥ ʧʦ ʜʦʙʳʯʝ ʨʳʙʳ ʚ 

ʤʠʨʝ ʠ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʧʦʣʠʪʠʢʠ çʟʝʣʝʥʦʡè ʠʥʠʮʠʘʪʠʚʳ, ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʤʦʨʩʢʫʶ ʩʨʝʜʫ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʥʜʝʥʮʠʡ 

ʵʢʦʩʠʩʪʝʤʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʢʪʫʘʣʴʥʫʶ ʟʘʜʘʯʫ [2].  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʡ ʤʦʨʩʢʦʡ ʩʨʝʜʳ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʥʘ ʨʳʙʥʦʤ ʧʨʦʤʳʩʣʝ ʪʨʝʙʫʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʨʘʟʥʦʛʦ ʢʘʯʝʩʪʚʘ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ, ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʤʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʣʫʯʘʝʤʳʝ ʧʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʛʣʫʙʠʥʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʵʢʦʩʠʩʪʝʤʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʥʦ ʠ 

ʩʧʝʮʠʬʠʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʘʩʩʠʚ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʝʥ, ʯʪʦ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʪʨʫʜʥʦʩʪʠ ʚ ʝʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʀ ʚ ʵʪʦʡ ʩʚʷʟʠ ʵʬʬʝʢʪʠʚʥʳʤ 
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ʠʥʩʪʨʫʤʝʥʪʦʤ, ʩʧʦʩʦʙʥʳʤ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʘʪʴ ʦʧʝʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʦ ʠ ʨʝʰʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʟʘʜʘʯʠ ʧʦ 

ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʷʚʣʷʶʪʩʷ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʵʣʝʤʝʥʪʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʥʘ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ.  

ɸʥʘʣʠʟ ʨʳʙʥʦʛʦ ʧʨʦʤʳʩʣʘ ʚ ʘʢʚʘʪʦʨʠʷʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʧʦʟʚʦʣʠʣ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʦʙ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʵʪʦʤ ʩʫʜʘʭ ʠ ʨʝʞʠʤʘʭ ʠʭ 

ʨʘʙʦʪʳ. ʇʨʠ ʵʪʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʧʨʦʤʳʩʣʘ, ʚʳʷʚʣʝʥʳ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʦʨʩʢʠʝ 

ʵʢʦʩʠʩʪʝʤʳ: 

ï ʩʫʜʦʚʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 
ʚʦʟʜʫʰʥʫʶ ʩʨʝʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʨʦʩʦʚ ʦʪʨʘʙʦʪʘʥʥʳʭ ʛʘʟʦʚ ʠ ʥʘ 

ʚʦʜʥʫʶ ʩʨʝʜʫ ʯʝʨʝʟ ʦʙʨʘʟʫʝʤʳʝ ʣʴʷʣʴʥʳʝ ʚʦʜʳ; 

ï ʩʫʜʦʚʘʷ ʩʠʩʪʝʤʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʠʧʘʞʘ, ʛʝʥʝʨʠʨʫʶʱʘʷ 
ʩʪʦʯʥʳʝ ʚʦʜʳ ʠ ʪʚʝʨʜʳʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʦʪʭʦʜʳ (ʤʫʩʦʨ); 

ï ʩʫʜʦʚʦʝ ʨʳʙʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʙʨʘʟʫʶʱʝʝ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʧʦʩʣʝ 

ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ; 

ï ʩʫʜʦʚʦʡ ʧʨʦʤʳʩʣʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʛʜʝ ʦʙʨʘʟʫʶʪʩʷ ʩʠʥʪʝʪʠʯʝʩʢʠʝ 
ʦʪʭʦʜʳ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʨʫʜʠʡ ʣʦʚʘ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʧʨʦʤʳʩʣʘ, ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ, ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʨʘʡʦʥʘ ʚʝʜʝʥʠʷ ʧʨʦʤʳʩʣʘ ʠ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʡ ʩʠʩʪʝʤʳ. ɺʩʝ ʵʪʦ ʣʝʛʣʦ ʚ ʦʩʥʦʚʫ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʨʘʙʦʯʠʤ ʥʘʟʚʘʥʠʝʤ çʈʳʙʦʣʦʚʥʳʡ ʬʣʦʪ ʠ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫè. ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʥʘʙʦʨ 

ʜʘʥʥʳʭ, ʥʦ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʘʣʛʦʨʠʪʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʨʘʩʩʯʠʪʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ ʢʘʞʜʦʤʫ 

ʪʠʧʫ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʦʨʩʢʫʶ ʵʢʦʩʠʩʪʝʤʫ.  

ʅʘ ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʨʳʙʥʳʭ ʧʨʦʤʳʩʣʦʚ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

ï ʧʨʦʤʳʩʣʝ ʤʠʥʪʘʷ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ ʧʫʪʠʥʳ, ʜʣʷʱʝʡʩʷ 110 ʩʫʪʦʢ ʚ 

ʩʘʤʦʤ ʙʦʣʴʰʦʤ ʩʝʢʪʦʨʝ ï ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ï ʨʘʙʦʪʘʝʪ 

122 ʩʫʜʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʪʨʝʤʷ ʧʨʦʝʢʪʘʤʠ: ʪʠʧʘ ɹɸʄʊ (ʙʦʣʴʰʦʡ 

ʘʚʪʦʥʦʤʥʳʡ ʤʦʨʦʟʠʣʴʥʳʡ ʪʨʘʫʣʝʨ), ʩʨʝʜʥʠʡ ʨʳʙʦʣʦʚʥʳʡ ʪʨʘʫʣʝʨ ʠ ʩʝʡʥʝʨ 

ʨʝʬʨʠʞʝʨʘʪʦʨʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʘ ʚʨʝʤʷ ʧʫʪʠʥʳ ʚʳʙʨʘʩʳʚʘʶʪ 

ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ 614 ʪʳʩʷʯ ʪʦʥʥ ʛʘʟʦʦʙʨʘʟʥʳʭ ʦʪʭʦʜʦʚ, ʦʙʨʘʟʫʶʪ ʙʦʣʝʝ 51 

ʪʳʩʷʯʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʠ 85 ʪʳʩʷʯ ʪʦʥʥ ʩʪʦʯʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʦʢʦʣʦ 300 ʪʳʩʷʯ 

ʪʦʥʥ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʦʪ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [2]. ʇʨʠ ʵʪʦʤ 

ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʙʨʘʟʫʝʤʳʭ ʦʪʭʦʜʦʚ ʧʦʜʣʝʞʠʪ ʨʝʛʫʣʠʨʦʚʘʥʠʶ, ʠ ʣʠʙʦ ʩʜʘʝʪʩʷ ʚ 

ʧʦʨʪ, ʣʠʙʦ ʧʦʩʪʫʧʘʝʪ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʊʘʢʞʝ ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʝʝ 450 ʪʦʥʥ 
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ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʦʪ ʦʨʫʜʠʡ ʣʦʚʘ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʜʦʣʞʥʦ ʩʜʘʚʘʪʴʩʷ ʚ 

ʧʦʨʪʫ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʦʜʥʘʢʦ ʚʩʣʝʜʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʭ ʧʨʦʙʝʣʦʚ ʵʪʘ ʥʝʫʯʪʝʥʥʘʷ ʛʨʫʧʧʘ ʦʪʭʦʜʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʧʘʜʘʝʪ ʚ 

ʘʢʚʘʪʦʨʠʶ, ʩʦʟʜʘʚʘʷ ʫʛʨʦʟʳ ʩʫʜʦʭʦʜʩʪʚʫ ʠ ʷʚʣʷʷʩʴ ʠʩʪʦʯʥʠʢʦʤ ʚʪʦʨʠʯʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʦʩʪʴ, ʥʘʭʦʜʠʪʩʷ 

ʪʦʣʴʢʦ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʧʫʪʠ. ʀ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʥʘʢʦʧʣʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʙʘʟʝ 

ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʧʦʟʚʦʣʠʪ ʫʩʢʦʨʠʪʴ ʧʨʠʥʷʪʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ ʢʘʢ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ, ʪʘʢ ʠ ʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ.  
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ʉʠʤʙʠʦʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ 

ʢʦʣʦʥʠʘʣʴʥʳʭ ʬʠʣʴʪʨʘʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʥʠ ʠʟʚʝʩʪʥʳ ʠ ʫ ʤʰʘʥʦʢ [1-3]. 

ʅʘʩʝʣʷʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʳ ʠ ʩʪʨʫʢʪʫʨʳ ʙʘʢʪʝʨʠʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 50 ʚʠʜʘʭ ʠʟ 13 ʩʝʤʝʡʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʦʪʨʷʜʘ 

Cheilostomata, ʠ ʜʘʥʥʳʡ ʩʧʠʩʦʢ ʧʨʦʜʦʣʞʘʝʪ ʧʦʧʦʣʥʷʪʴʩʷ. ʄʝʞʜʫ ʪʝʤ, ʝʩʣʠ ʜʣʷ 

ʦʜʥʠʭ ʩʝʤʝʡʩʪʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʤʙʠʦʥʪʦʚ ʥʦʩʠʪ ʤʦʟʘʠʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʜʣʷ 

ʥʝʩʢʦʣʴʢʠʭ ʩʝʤʝʡʩʪʚ ʠʟ ʥʘʜʩʝʤʝʡʩʪʚʘ Buguloidea (Beaniidae, Bugulidae, 

Candidae, Epistomiidae) ʧʨʠʩʫʪʩʪʚʠʝ ʩʠʤʙʠʦʥʪʦʚ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʦʙʣʠʛʘʪʥʳʤ.  

ɺ ʜʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ ʧʨʠʚʦʜʷʪʩʷ ʧʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʩʫʪʩʪʚʠʠ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʙʘʢʪʝʨʠʡ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Buguloidea ʠʟ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ð 

ʚʠʜʦʚ Beania mirabilis, Dendrobeania tenuis ʠ Tricellaria occidentalis. ɼʣʷ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʚ ʢʦʣʦʥʠʷʭ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ 

ʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʘʭ ð ʬʫʥʠʢʫʣʷʨʥʳʭ 

ʪʝʣʘʭ [2,3]. ʂʘʢ ʠ ʫ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʥʘʜʩʝʤʝʡʩʪʚʘ, ʜʘʥʥʳʝ ʦʨʛʘʥʳ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʧʦʣʦʩʪʠ ʘʫʪʦʟʦʦʠʜʦʚ, ʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʦʚʘʣʴʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʜʚʫʩʣʦʡʥʦʡ ʩʪʝʥʢʦʡ. ʇʦʣʦʩʪʴ ʬʫʥʠʢʫʣʷʨʥʳʭ ʪʝʣ ʩʦʜʝʨʞʘʣʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʠʤʙʠʦʥʪʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʱʝʝ ʩʭʦʜʩʪʚʦ ʥʘʙʣʶʜʘʚʰʝʡʩʷ 

ʢʘʨʪʠʥʳ, ʥʘʤʠ ʙʳʣ ʦʪʤʝʯʝʥ ʨʷʜ ʦʪʣʠʯʠʡ. 

ʊʘʢ, ʬʫʥʠʢʫʣʷʨʥʳʝ ʪʝʣʘ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʫ Beania mirabilis (Beaniidae), 

ʚʩʝʛʜʘ ʙʳʣʠ ʧʘʨʥʳʤʠ ʠ ʟʘʥʠʤʘʣʠ ʩʠʤʤʝʪʨʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʟʦʦʠʜʝ, ʣʘʪʝʨʘʣʴʥʦ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʟʛʠʙʫ ʢʠʰʝʯʥʠʢʘ ʧʦʣʠʧʠʜʘ. ʇʦʜʦʙʥʦʝ ʬʠʢʩʠʨʦʚʘʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʬʫʥʠʢʫʣʷʨʥʳʭ ʪʝʣ ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟʚʝʩʪʥʳʭ ʚʠʜʦʚ 

ʤʰʘʥʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʩʠʤʙʠʦʥʪʦʚ. ɺ ʟʦʦʠʜʘʭ B. mirabilis ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʘʢ 

ʟʨʝʣʳʝ, ʪʘʢ ʠ ʜʝʛʨʘʜʠʨʫʶʱʠʝ ʪʝʣʘ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʣʠʯʠʠ 

ʟʘʢʦʥʦʤʝʨʥʳʭ ʮʠʢʣʦʚ ʨʘʟʚʠʪʠʷ ʠ ʜʝʛʨʘʜʘʮʠʠ ʩʠʤʙʠʦʥʪʘ, ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʝʥʥʳʭ 

ʫ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʫʧʧʳ [2]. 

ɺ ʢʦʣʦʥʠʷʭ Dendnrobeania tenuis (Bugulidae) ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʬʫʥʠʢʫʣʷʨʥʳʝ ʪʝʣʘ ʚ ʧʨʦʮʝʩʩʝ ʜʝʛʨʘʜʘʮʠʠ. ʊʘʢʠʝ ʪʝʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʪʨʘʪʦʡ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʠʤʙʠʦʥʪʦʚ ʠ ʠʟʤʝʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʩʪʝʥʢʠ ʜʘʥʥʳʭ ʦʨʛʘʥʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʚʝʩʪʠʙʫʣʶʤʝ ʦʜʥʦʛʦ ʘʫʪʦʟʦʦʠʜʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚʧʷʯʠʚʘʥʠʝ, 

ʩʦʜʝʨʞʘʱʝʝ ʩʢʦʧʣʝʥʠʝ ʙʘʢʪʝʨʠʡ. ʇʦʜʦʙʥʳʝ ʚʧʷʯʠʚʘʥʠʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʤʦʛʫʪ 



40 

 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʧʦʩʦʙ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʠʤʙʠʦʥʪʘ ʭʦʟʷʠʥʦʤ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʜʦ 

ʩʠʭ ʧʦʨ ʦʩʪʘʶʱʠʡʩʷ ʥʝʠʟʚʝʩʪʥʳʤ. 

ɺ ʢʦʣʦʥʠʷʭ Tricellaria occidentalis (Candidae) ʦʙʥʘʨʫʞʝʥʳ ʟʨʝʣʳʝ 

ʬʫʥʠʢʫʣʷʨʥʳʝ ʪʝʣʘ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ çʜʝʣʝʥʠʷè. ɼʣʷ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʤʰʘʥʦʢ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʪʘʢʠʭ ʪʝʣ ʚ 

ʦʜʥʦʤ ʟʦʦʠʜʝ, ʦʜʥʘʢʦ ʥʘʣʠʯʠʝ ʪʘʢʦʚʳʭ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʟʦʦʠʜʘ ʙʘʢʪʝʨʠʷʤʠ. ʆʧʠʩʘʥʥʘʷ ʚʳʰʝ ʥʘʭʦʜʢʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʬʫʥʠʢʫʣʷʨʥʳʭ ʪʝʣ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴʩʷ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʠʭ ʜʝʣʝʥʠʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʬʫʥʠʢʫʣʷʨʥʳʝ ʪʝʣʘ ʚ 

ʢʦʣʦʥʠʷʭ T. occidentalis ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʘʧʠʢʘʣʴʥʳʭ ʯʘʩʪʷʭ ʚʝʪʚʝʡ, ʯʪʦ ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʘʣʠʯʠʝ ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʮʠʢʣʘ ʨʘʟʚʠʪʠʷ 

ʩʠʤʙʠʦʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʳʝ ʥʘʭʦʜʢʠ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʙʘʢʪʝʨʠʡ ʫ ʤʰʘʥʦʢ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʩʢʘʟʘʥʥʦʝ ʨʘʥʝʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʙ 

ʦʙʣʠʛʘʪʥʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʫʥʠʢʫʣʷʨʥʳʭ ʪʝʣ ʫ Buguloidea. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʦʪʣʠʯʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʫʥʠʢʘʣʴʥʳʭ ʯʝʨʪ ʚ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʘʩʩʦʮʠʘʮʠʷʭ, ʦʙʨʘʟʫʝʤʳʭ ʦʧʠʩʘʥʥʳʤʠ ʚʳʰʝ ʢʦʣʦʥʠʘʣʴʥʳʤʠ 

ʬʠʣʴʪʨʘʪʦʨʘʤʠ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʜʝʨʞʘʥʦ ʈʦʩʩʠʡʩʢʠʤ ʥʘʫʯʥʳʤ ʬʦʥʜʦʤ (ʛʨʘʥʪ ˉ23-14-

00351). 
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ʉ 2021 ʛ. ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʠ 

ʂʘʤʯʘʪʩʢʦʛʦ ʬʠʣʠʘʣʘ çɺʅʀʈʆè (ʂʘʤʯʘʪʅʀʈʆ) ʧʨʦʚʦʜʠʪʩʷ ʝʞʝʛʦʜʥʳʡ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʂʦʨʬʦ-

ʂʘʨʘʛʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ï ʦʜʥʦʛʦ ʠʟ ʮʝʥʪʨʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ 

ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʧʨʦʙʳ ʟʦʦʧʣʘʥʢʪʦʥʘ, 

ʦʪʦʙʨʘʥʥʳʝ ʠʶʥʝ 2024 ʛ. ʥʘ 30 ʩʪʘʥʮʠʷʭ, ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʦʪ 57Á49.033ǋ ʩ.ʰ., 

162Á24.764ǋ ʚ.ʜ. ʜʦ 60Á24.430ǋ ʩ.ʰ., 166Á12.654ǋ ʚ.ʜ., ʤʝʪʦʜʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʪʦʪʘʣʴʥʦʛʦ ʦʙʣʦʚʘ ʩʣʦʷ 0ï47 ʤ ʩʝʪʴʶ ɼʞʝʜʠ ʩ ʜʠʘʤʝʪʨʦʤ ʚʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 26 

ʩʤ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʬʠʢʩʘʮʠʝʡ ʧʨʦʙ 4%-ʥʳʤ ʬʦʨʤʘʣʠʥʦʤ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦʜ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʠʤ ʤʠʢʨʦʩʢʦʧʦʤ Nikon 

SMZ1000 ʚ ʢʘʤʝʨʝ ɹʦʛʦʨʦʚʘ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʠʢʘʤ [1, 

2].  

ʉʧʠʩʦʢ ʟʦʦʧʣʘʥʢʪʦʥʘ ʂʦʨʬʦ-ʂʘʨʘʛʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘʩʯʠʪʳʚʘʣ 42 

ʪʘʢʩʦʥʘ ʨʘʟʥʦʛʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʘʥʛʘ, ʠʟ ʥʠʭ Crustacea ï 26, Hydrozoa ï 9, 

Mollusca ï 2, Rotifera ï 1, Fishes ï 1, Polychaeta ï 1, Chaetognatha ï 1, Tunicata ï 

1. ʈʘʢʦʦʙʨʘʟʥʳʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʝʩʣʦʥʦʛʠʤʠ (ʢʣʘʩʩ Copepoda) ʠ 

ʚʝʪʚʠʩʪʦʫʩʳʤʠ (ʦʪʨʷʜ Cladocera) ʨʘʢʘʤʠ, ʛʘʤʤʘʨʠʜʘʤʠ ʠ ʛʠʧʝʨʠʠʜʘʤʠ (ʦʪʨʷʜ 

Amphipoda) , ʣʠʯʠʥʢʘʤʠ ʵʚʬʘʫʟʠʠʜ (ʢʣʘʩʩ Malacostraca, ʩʝʤʝʡʩʪʚʦ Euphausiidae) 

ʠ ʤʠʟʠʜ (ʦʪʨʷʜ Mysida), ʣʠʯʠʥʢʘʤʠ ʜʝʩʷʪʠʥʦʛʠʭ (ʦʪʨʷʜ Decapoda) ʠ ʫʩʦʥʦʛʠʭ 

ʨʘʢʦʚ (ʦʪʨʷʜ ʉirripedia), ʢʫʤʦʚʳʤʠ ʨʘʢʘʤʠ (ʦʪʨʷʜ Cumacea). 

ɻʦʣʦʧʣʘʥʢʪʦʥ ʬʦʨʤʠʨʦʚʘʣʠ ʉopepoda, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤʠ ʠ ʥʘʩʯʠʪʳʚʘʣʠ 13 ʪʘʢʩʦʥʦʚ: Oithona similis, Acartia 

(Acartiura) longiremis, Acartia (Acanthacartia) tumida, Centropages abdominalis, 

Eucalanus bungii, Eurytemora herdmani, Epilabidocera sp., Metridia sp., Neocalanus 

plumchrus, Pseudocalanus minutus, P.major, Tortanus discaudatus, Triconia 

borealis. ʊʘʢʞʝ ʚ ʧʨʦʙʘʭ ʧʨʠʩʫʪʚʦʚʘʣʠ Cladocera ï Podon leuckartii ʠ Evadne 

nordmanni. ʕʚʬʘʫʟʠʝʚʳʝ ʨʘʢʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ ʣʠʯʠʥʢʘʤʠ Thysanoessa sp. 

ʀʟ ʱʝʪʠʥʢʦʯʝʣʶʩʪʥʳʭ ʚʩʪʨʝʯʘʣʘʩʴ Parasagitta elegans, ʦʙʦʣʦʯʥʠʢʦʚ ï 

Oikopleura sp., ʢʦʣʦʚʨʘʪʦʢ ï Synchaeta bacillifera. 

ʄʝʨʦʧʣʘʥʢʪʦʥ ʩʦʩʪʘʚʣʷʣʠ ʛʘʨʧʘʢʪʠʮʠʜʳ (ʦʪʨʷʜ Harpacticoida) ï

Halectinosoma abrau, Zaus sp., ʘʤʬʠʧʦʜʳ (ʦʪʨʷʜ Amphipoda) ï Gammarus ident., 

Themisto japonica, ʣʠʯʠʥʢʠ ʜʝʩʷʪʠʥʦʛʠʭ ʨʘʢʦʚ (ʦʪʨʷʜ Decapoda) ï Anomura 
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ident., Brachyura ident., Macrura ident., ʣʠʯʠʥʢʠ ʤʠʟʠʜ (ʦʪʨʷʜ Mysida) ï 

Xenacanthomysis pseudomacropsis, ʥʘʫʧʣʠʫʩʳ ʠ ʣʠʯʠʥʢʠ ʫʩʦʥʦʛʠʭ ʨʘʢʦʚ (ʦʪʨʷʜ 

ʉirripedia), ʣʠʯʠʥʢʠ ʢʫʤʦʚʳʭ ʨʘʢʦʚ (ʦʪʨʷʜ Cumacea) ï Lamprops sarsi. ʉʨʝʜʠ 

ʤʝʜʫʟ (ʪʠʧ Cnidaria) ʙʳʣʠ ʥʘʡʜʝʥʳ Aglantha digitale, Aurelia sp., Bougainvillia 

superʩiliaris , Catablema vesicarium, Mitrocomella polydiademata, Neoturris 

breviconis, Obelia longissima, Rathkea octopunctata ʠ Sarsia princeps. ɺ ʧʨʦʙʘʭ 

ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʣʠʯʠʥʢʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ (ʢʣʘʩʩ Bivalvia) ʠ ʙʨʶʭʦʥʦʛʠʭ 

(ʢʣʘʩʩ Gastropoda) ʤʦʣʣʶʩʢʦʚ, ʣʠʯʠʥʢʠ ʠ ʥʝʢʪʦʭʝʪʳ ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʭ ʯʝʨʚʝʡ 

(ʢʣʘʩʩ Polychaeta), ʘ ʪʘʢʞʝ ʠʢʨʘ ʠ ʣʠʯʠʥʢʠ ʨʳʙ. 

 

1. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʩʙʦʨʫ ʠ ʦʙʨʘʙʦʪʢʝ ʧʣʘʥʢʪʦʥʘ. 1971. ʄ.: ɺʅʀʈʆ. 82 ʩ.  

2. ʂʨʘʪʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʣʘʥʢʪʦʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʠʭʦʛʦ ʦʢʝʘʥʘ. 1990. ʉʦʩʪ. ɺ.ʀ. ʏʫʯʫʢʘʣʦ, ʄ.ʉ. ʂʫʥ. ɺʣʘʜʠʚʦʩʪʦʢ: 

ʊʀʅʈʆ. 77 ʩ. 
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ʆ ʇʈʆɹʃɽʄɸʍ ʈɸʉʐʀʌʈʆɺʂʀ ɻɽʅʆʄɸ ʅɸ ʇʈʀʄɽʈɽ 

EUPENTACTA FRAUDATRIX 

ɹʦʡʢʦ ɸ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦè ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, Alteroldis@gmail.com 

 

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʨʘʩʰʠʬʨʦʚʢʘ ʛʝʥʦʤʦʚ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ 

ʩʪʘʣʘ ʨʫʪʠʥʥʦʡ ʧʨʦʮʝʜʫʨʦʡ, ʥʝ ʪʨʝʙʫʶʱʝʡ ʥʠ ʥʝʧʦʤʝʨʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʠ 

ʚʧʝʯʘʪʣʷʶʱʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʊʘʢ, ʠʤʝʷ ʪʦʣʴʢʦ ʩʪʘʥʜʘʨʪʥʳʝ 

ʜʣʠʥʥʳʝ ʧʨʦʯʪʝʥʠʷ ʩ ʧʦʢʨʳʪʠʝʤ 35-50ʭ, ʜʘʞʝ ʜʣʷ ʙʦʣʴʰʠʭ ʛʝʥʦʤʦʚ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʩʙʦʨʢʫ ʦʢʦʣʦ ʭʨʦʤʦʩʦʤʥʦʛʦ ʫʨʦʚʥʷ ʩ ʧʦʤʦʱʴʶ Flye ʠʣʠ Hifiasm. 

ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʵʪʦ ʢʘʩʘʝʪʩʷ ʤʦʜʝʣʴʥʳʭ ʚʠʜʦʚ. ʇʨʠ ʵʪʦʤ 

ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʠʥʪʝʨʝʩʘ ʢ ʛʝʥʝʪʠʢʝ ʤʥʦʛʠʭ ʥʝʤʦʜʝʣʴʥʳʭ ʚʠʜʦʚ, 

ʦʩʦʙʝʥʥʦ ʧʨʦʤʳʩʣʦʚʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʨʩʢʠʭ. ʊʘʢ ʚ ʪʠʧʝ ʀʛʣʦʢʦʞʠʝ, ʨʷʜ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʪʦʨʳʭ ʠʟʫʯʘʝʪʩʷ ʚ ʧʨʠʢʣʘʜʥʦʤ ʘʩʧʝʢʪʝ, ʩ 2020 ʛ. ʯʠʩʣʦ 

ʛʝʥʦʤʦʚ ʚʳʨʦʩʣʦ ʩ ʪʨʝʭ ʜʦ 16, ʫʯʠʪʳʚʘʷ ʪʦʣʴʢʦ ʘʥʥʦʪʠʨʦʚʘʥʥʳʝ. ʈʘʟʤʝʨ 

ʛʝʥʦʤʘ ʠʛʣʦʢʦʞʠʭ ʚʘʨʴʠʨʫʝʪ ʦʪ 0.5 ʜʦ 1.6 ʤʣʨʜ. ʥʫʢʣʝʦʪʠʜʦʚ, ʧʦʨʷʜʢʘ 60-70 

ʧʨʦʮʝʥʪʦʚ ʛʝʥʦʤʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʚʪʦʨʘʤʠ ʠ ʫʨʦʚʝʥʴ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ 

ʦʙʳʯʥʦ ʙʦʣʝʝ 2%. ʊʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʣʦʞʥʳʭ 

ʛʝʥʦʤʦʚ, ʨʘʩʰʠʬʨʦʚʢʘ ʢʦʪʦʨʳʭ ʪʝʤ ʩʣʦʞʥʝʝ, ʯʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ ʠ ʨʘʟʤʝʨ ʛʝʥʦʤʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʬʨʘʛʤʝʥʪʘʨʥʳʤ ʩʙʦʨʢʘʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʝʥʦʤʘʤʠ ʤʦʜʝʣʴʥʳʭ ʚʠʜʦʚ. ɼʨʫʛʠʤ 

ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʫʩʧʝʰʥʦʡ ʨʘʩʰʠʬʨʦʚʢʠ ʛʝʥʦʤʘ ʷʚʣʷʝʪʩʷ ʯʠʩʪʦʪʘ ʧʨʝʧʘʨʘʪʘ 

ɼʅʂ, ʪʝʤ ʙʦʣʝʝ ʚʘʞʥʘʷ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʧʦʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʣʫʯʝʥʠʷ ʜʣʠʥʥʳʭ ʧʨʦʯʪʝʥʠʡ. ʉʧʠʨʪʦʚʳʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʥʝ ʩʧʦʩʦʙʥʳ 

ʵʣʠʤʠʥʠʨʦʚʘʪʴ ʧʦʣʠʩʘʭʘʨʠʜʳ ʠ ʧʦʣʠʬʝʥʦʣʳ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʧʨʠʚʦʜʠʪ 

ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʯʪʝʥʠʡ, ʠʭ ʜʣʠʥʳ ʠ, ʛʣʘʚʥʦʝ, ʯʠʩʣʘ [1]. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʨʷʜ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʘʩʰʠʬʨʦʚʢʝ 

ʤʦʨʩʢʠʭ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ, ʠ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ 

ʛʦʣʦʪʫʨʠʠ Eupentacta fraudatrix. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʚʣʠʷʥʠʷ 

ʢʦʧʨʝʮʠʧʠʪʠʨʫʶʱʠʭ ʩ ɼʅʂ ʢʦʥʪʘʤʠʥʘʥʪʦʚ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʘʥʦʧʦʨʦʚʳʤ ʤʝʪʦʜʦʤ, ɼʅʂ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ExtractDNA (ɽʚʨʦʛʝʥ) ʠʟ ʪʢʘʥʝʡ ʩʪʝʥʢʠ ʪʝʣʘ E. fraudatrix. ɺ ʧʨʦʮʝʩʩʝ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʟʘ ʧʝʨʚʳʝ 5 ʯʘʩʦʚ ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ ʧʦʨ 

ʧʘʜʘʝʪ ʚ ʪʨʠ ʨʘʟʘ. ɿʘʪʝʤ ʠʟ ʪʝʭ ʞʝ ʪʢʘʥʝʡ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ɼʅʂ ʩ ʧʦʤʦʱʴʶ 

CTAB/NaCl ʣʠʟʠʨʫʶʱʝʛʦ ʙʫʬʝʨʘ, ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʨʝʧʘʨʘʪʦʚ ɼʅʂ ʨʘʩʪʝʥʠʡ [2]. ʇʨʠ ʵʪʦʤ ʧʨʝʮʠʧʠʪʘʮʠʷ ɼʅʂ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 

ʥʘ ʩʪʝʢʣʷʥʥʳʭ ʙʫʩʠʥʘʭ, ʢʘʢ ʚ ʥʘʙʦʨʝ HWM DNA Extaction from Tissue (NEB), 

ʯʪʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʬʨʘʛʤʝʥʪʘʮʠʶ ɼʅʂ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ CTAB/NaCl 

ʤʝʪʦʜʦʚ ʵʢʩʪʨʘʢʮʠʠ ʟʘ 5 ʯʘʩʦʚ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 10% ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ 

ʘʢʪʠʚʥʳʭ ʧʦʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʳ ʵʢʩʪʨʘʢʮʠʠ, ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 
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ʜʣʷ ʨʘʩʪʝʥʠʡ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʠ ʧʦʣʠʬʝʥʦʣʦʚ, 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ɼʅʂ ʩ ʯʠʩʪʦʪʦʡ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʥʘʥʦʧʦʨʦʚʦʛʦ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʪʘʢʦʡ ɼʅʂ ʥʘ 4 ʷʯʝʡʢʘʭ 

MinION ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʩʨʝʜʥʝʤʫ ʢʘʯʝʩʪʚʫ Q7 ʙʳʣʦ ʧʦʣʫʯʝʥʦ 71.6 ʤʣʨʜ 

ʥʫʢʣʝʦʪʠʜʦʚ ʩ N50 ʨʘʚʥʳʤ 14 ʪʳʩʷʯ ʥʫʢʣʝʦʪʠʜʦʚ. 

ɿʘʪʝʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʨʦʪʢʠʭ ʧʨʦʯʪʝʥʠʡ MGI ʠ ʘʥʘʣʠʟʘ ʯʘʩʪʦʪ k-ʤʝʨʦʚ, 

ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʨʘʟʤʝʨ ʛʝʥʦʤʘ E. fraudatrix ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 1.3-1.6 

ʤʣʨʜ. ʥʫʢʣʝʦʪʠʜʦʚ, ʧʦʨʷʜʢʘ 60-65% ʛʝʥʦʤʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʚʪʦʨʘʤʠ ʠ 

ʫʨʦʚʝʥʴ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ 5%. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ ʩʪʘʣ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʩʙʦʨʢʝ ʩ ʧʦʤʦʱʴʶ Flye, hifiasm ʠʣʠ 

verkko ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʜʠʧʣʦʠʜʥʘʷ ʩʙʦʨʢʘ. ʊʘʢ, Flye 

ʩʬʦʨʤʠʨʦʚʘʣ ʩʙʦʨʢʫ ʩ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʦʡ 3.2 ʤʣʨʜ. ʥʫʢʣʝʦʪʠʜʦʚ, N50 ʨʘʚʥʳʤ 

1 ʤʣʥ. ʠ ʩʦʩʪʦʷʱʫʶ ʠʟ 6880 ʢʦʥʪʠʛʦʚ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʥʦʪʳ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ BUSCO ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 82% ʢʦʨʦʚʳʭ 

ʛʝʥʦʚ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʜʫʧʣʠʮʠʨʦʚʘʥʳ ʚ ʩʙʦʨʢʝ. ɼʘʣʴʥʝʡʰʠʡ ʩʢʘʬʬʦʣʜʠʥʛ 

ʪʘʢʦʡ ʩʙʦʨʢʠ ʩ ʧʦʤʦʱʴʶ 3D-DNA ʠ ʜʘʥʥʳʭ Hi-C ʧʨʠʚʝʣ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʭʠʤʝʨʥʳʭ ʭʨʦʤʦʩʦʤ, ʩʦʜʝʨʞʘʱʠʭ ʢʦʥʪʠʛʠ ʦʙʦʠʭ ʛʘʧʣʦʪʠʧʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʛʝʥʦʤʘ ʦʪ ʜʫʧʣʠʢʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ purge dups, ʧʦʟʚʦʣʠʣ 

ʩʦʢʨʘʪʠʪʴ ʨʘʟʤʝʨ ʩʙʦʨʢʠ ʜʦ 1.8 ʤʣʨʜ. ʥʫʢʣʝʦʪʠʜʦʚ, ʦʜʥʘʢʦ ʦʩʪʘʚʠʣ 8.9% 

ʜʫʧʣʠʮʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚʳʭ ʛʝʥʦʚ ʠ ʧʨʠʚʝʣ ʢ ʧʦʪʝʨʝ 3% ʛʝʥʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʧʦʪʝʨʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ ʛʝʥʦʤ ʜʦ 

ʭʨʦʤʦʩʦʤ ʨʘʟʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʛʘʧʣʦʪʠʧʘ. ʆʜʥʘ ʠʟ ʧʨʦʛʨʘʤʤ, ʩʧʦʩʦʙʥʳʭ ʥʘ 

ʵʪʦ, HapHiʉ, ʥʝ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʙʣʠʟʢʦʛʦ ʛʘʧʣʦʠʜʥʦʛʦ ʛʝʥʦʤʘ. ʊʘʢ, ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ ʜʚʘ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʛʘʧʣʦʪʠʧʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ 23 

ʭʨʦʤʦʩʦʤʘʤʠ ʠ ʠʤʝʝʪ ʜʣʠʥʫ ~1.6 ʤʣʨʜ. ʥʫʢʣʝʦʪʠʜʦʚ. ɼʘʣʴʥʝʡʰʘʷ ʘʥʥʦʪʘʮʠʷ 

ʛʝʥʦʤʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʪʨʝʤʷ ʤʝʪʦʜʘʤʠ: BRAKER3, EGAPx ʠ Funannotate2. 

ʂʘʞʜʳʡ ʠʟ ʚʘʨʠʘʥʪʦʚ ʘʥʥʦʪʘʮʠʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʩ 

ʧʨʝʜʩʢʘʟʘʥʥʳʤʠ ʧʦ ʪʨʘʥʩʢʨʠʧʪʦʤʫ ʙʝʣʢʘʤʠ E. fraudatrix ʠ ʙʝʟ. Funannotate2 

ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʚ 3-5 ʨʘʟ ʙʦʣʴʰʝ ʛʝʥʦʚ, ʯʝʤ ʫ ʣʶʙʦʛʦ ʚʠʜʘ ʠʛʣʦʢʦʞʠʭ, 

BRAKER3 ʠ EGAPx ʧʨʦʠʟʚʦʜʷʪ ʩʨʘʚʥʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʢʘʟʳʚʘʷ ʦʢʦʣʦ 

24 ʪʳʩʷʯ ʛʝʥʦʚ, ʦʜʥʘʢʦ EGAPx ʩ ʙʝʣʢʘʤʠ E. fraudatrix ʧʨʝʜʩʢʘʟʘʣ ~30 ʪʳʩʷʯ 

ʛʝʥʦʚ. ʇʨʠ ʧʨʦʚʝʨʢʝ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʠʟ ʥʠʭ ~6 ʪʳʩʷʯ ʛʝʥʦʚ ʥʘ 90% ʣʝʞʘʪ ʚ 

ʦʙʣʘʩʪʷʭ ʧʦʚʪʦʨʦʚ, ʧʨʝʜʩʢʘʟʘʥʥʳʭ RepeatMasker. ɺʝʨʦʷʪʥʦ. ʵʪʠ ʛʝʥʳ 

ʧʨʝʜʩʢʘʟʘʥʳ ʚ ʦʙʣʘʩʪʷʭ ʨʘʟʣʠʯʥʳʭ ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʢʘʢ EGAPx 

ʠʩʧʦʣʴʟʫʝʪ ʫʧʨʦʱʝʥʥʳʡ ʤʝʪʦʜ ʤʘʩʢʠʨʦʚʢʠ ʧʦʚʪʦʨʦʚ WinMasker. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘʥʦʧʦʨʦʚʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʙʝʟ ʩʦʤʥʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʙʦʨʢʠ ʙʦʣʴʰʠʭ ʛʝʥʦʤʦʚ. ʆʜʥʘʢʦ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʠʢʪʫʶʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʯʠʩʪʦʪʝ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ɼʅʂ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʜʣʷ 

ʢʘʢ ʤʠʥʠʤʫʤ ʠʛʣʦʢʦʞʠʭ, ʨʘʩʪʝʥʠʡ, ʛʨʠʙʦʚ ʠ ʯʣʝʥʠʩʪʦʥʦʛʠʭ. ʉʙʦʨʢʘ ʞʝ 

ʩʣʦʞʥʳʭ ʛʝʥʦʤʦʚ ʷʚʣʷʝʪʩʷ ʥʘ ʪʝʢʫʱʠʡ ʜʝʥʴ ʥʝʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʘʢ ʢʘʢ 

ʩʦʯʝʪʘʥʠʝ ʦʰʠʙʦʢ ʥʘʥʦʧʦʨʦʚʳʭ ʩʝʢʚʝʥʘʪʦʨʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ ʚʣʝʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʢʦʛʦ ʩʨʝʜʥʝʛʦ ʚʘʨʠʘʥʪʘ ʩʙʦʨʢʠ 
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ʤʝʞʜʫ ʤʦʟʘʠʯʥʦʡ ʛʘʧʣʦʠʜʥʦʡ ʠ ʧʦʣʥʦʩʪʴʶ ʜʠʧʣʦʠʜʥʦʡ. ʇʦʣʫʯʝʥʥʳʝ ʥʘ 

ʧʨʠʤʝʨʝ E. fraudatrix ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʢʨʦʝʪʩʷ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʩʙʦʨʢʠ, ʫʯʠʪʳʚʘʶʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʘʧʣʦʪʠʧ-

ʩʧʝʮʠʬʠʯʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʘʭ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʈʆʎɽʉʉɸ ʆɹʆɻɸʑɽʅʀʗ ʂʋʃʔʊʋʈʓ 

ʅɸʋʇʃʀʋʉʆɺ ARTEMIA SALINA L . 

ɹʦʨʠʩʦʚʘ ɼ.ʉ.1, ɹʦʮʫʥ ʃ.ɸ.1, ɻʝʚʦʨʛʷʥ ʊ.ɸ.1, ʂʘʨʧʝʥʢʦ ɸ.ɸ.1, 

ʄʘʩʣʝʥʥʠʢʦʚ ʉ.ʀ.1,2 ʄʦʩʢʦʚʢʦ ɺ.ɽ.1, ʑʝʨʙʠʥʘ ɺ.ɺ.1 

1ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, mouse-ka@list.ru, 3615-x@mail.ru, 

tagevorgyan90@gmail.com, alex_karp@list.ru, 721606@mail.ru, nika.6@mail.ru, 

Sanguinem1109@yandex.ru 
2ʇʝʨʝʜʦʚʘʷ ʠʥʞʝʥʝʨʥʘʷ ʰʢʦʣʘ çʀʥʩʪʠʪʫʪ ʙʠʦʪʝʭʥʦʣʦʛʠʡ, ʙʠʦʠʥʞʝʥʝʨʠʠ ʠ 

ʧʠʱʝʚʳʭ ʩʠʩʪʝʤè, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 721606@mail.ru 

 

ʅʘʠʚʳʩʰʝʡ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ ʜʣʷ ʣʠʯʠʥʦʢ ʠ ʤʦʣʦʜʠ ʛʠʜʨʦʙʠʦʥʪʦʚ 

ʦʙʣʘʜʘʶʪ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ, ʥʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʠʯʠʥʦʢ ʜʝʩʷʪʠʥʦʛʠʭ 

ʨʘʢʦʦʙʨʘʟʥʳʭ ʠ ʨʳʙ ʵʪʦʪ ʢʦʨʤ ʷʚʣʷʝʪʩʷ ʩʣʠʰʢʦʤ ʤʝʣʢʠʤ [1]. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʞʠʚʦʛʦ ʢʦʨʤʘ ʧʨʘʢʪʠʢʫʶʪʩʷ ʧʨʠʝʤʳ ʦʙʦʛʘʱʝʥʠʷ 

ʦʨʛʘʥʠʟʤʦʚ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʠʤʝʶʱʠʭ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʨʘʟʤʝʨʳ. ʊʘʢʠʝ ʧʨʠʝʤʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʜʣʷ ʥʘʫʧʣʠʫʩʦʚ ʞʘʙʨʦʥʦʛʦʛʦ ʨʘʯʢʘ Artemia salina L. ʅʘʫʧʣʠʫʩʳ 

A. salina ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʞʠʚʳʭ ʢʦʨʤʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʣʠʯʠʥʦʢ ʠ ʤʦʣʦʜʠ ʛʠʜʨʦʙʠʦʥʪʦʚ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʨʦʩʪ, ʚʳʞʠʚʘʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ 

ʮʝʥʥʦʩʪʠ ʥʘʫʧʣʠʫʩʦʚ ʧʫʪʝʤ ʦʙʦʛʘʱʝʥʠʷ ʩʨʝʜʳ ʩʦʜʝʨʞʘʥʠʷ ʢʫʣʴʪʫʨʦʡ ʟʝʣʝʥʳʭ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʫʧʣʠʫʩʦʚ ʠʥʢʫʙʠʨʦʚʘʣʠ ʷʡʮʘ ʘʨʪʝʤʠʠ ʚ ʪʝʯʝʥʠʠ 24 

(ʩʝʨʠʷ 1) ʠ 48 (ʩʝʨʠʷ 2) ʯʘʩʦʚ. ɼʣʷ ʦʙʦʛʘʱʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦ ʯʝʪʳʨʝ ʝʤʢʦʩʪʠ 

ʩ ʥʘʫʧʣʠʫʩʘʤʠ ʠ ʪʘʢ ʞʝ, ʧʦ ʯʝʪʳʨʝ ʝʤʢʦʩʪʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʪʦ ʝʩʪʴ 

ʙʝʟ ʩʨʝʜʳ ʦʙʦʛʘʱʝʥʠʷ, ʜʣʷ ʢʘʞʜʦʡ ʩʝʨʠʠ. ɺ ʝʤʢʦʩʪʠ ʜʦʙʘʚʣʷʣʠ ʢʫʣʴʪʫʨʫ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʠ ʵʢʩʧʦʥʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ 

ʥʘʩʳʱʝʥʠʷ ʜʣʷ A. salina ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʣʴʪʫʨʫ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ Tetraselmis sp. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ 750 ʥʤ (ʇʕ-

5400ɺʀ, ʕʢʨʦʩ, ʈʦʩʩʠʷ). ɼʣʷ ʦʮʝʥʢʠ ʧʦʚʳʰʝʥʠʷ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʈʘʤʘʥʦʚʩʢʠʡ ʤʠʢʨʦʩʧʝʢʪʨʦʤʝʪʨ (inVia Reflex, Renishow, GB). 

ʀʟʤʝʨʷʣʠ ʩʧʝʢʪʨ ʵʤʠʩʩʠʠ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ 532 ʥʤ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʠ ʞʠʚʦʪʥʳʭ ʧʠʛʤʝʥʪʦʚ. 

ʉʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʩʫʭʠʭ ʮʠʩʪ ʘʨʪʝʤʠʠ ʩʦʩʪʘʚʠʣʠ 230Ñ0.07 ʤʢʤ [2]. ʇʦʩʣʝ 

ʠʥʢʫʙʘʮʠʠ ʘʨʪʝʤʠʠ, ʯʝʨʝʟ 24 (ʩʝʨʠʷ 1) ʠ 48 (ʩʝʨʠʷ 2) ʯʘʩʦʚ ʨʘʟʤʝʨʳ ʙʳʣʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 386.33Ñ9.49 ʤʢʤ ʠ 484.33Ñ7.17 ʤʢʤ. ʏʝʨʝʟ ʜʚʦʝ ʩʫʪʦʢ ʧʦʩʣʝ 

ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʨʘʟʤʝʨʳ ʦʙʦʛʘʱʝʥʥʦʡ ʘʨʪʝʤʠʠ ʠʟ ʩʝʨʠʠ 1 ʦʪʣʠʯʘʣʠʩʴ ʦʪ 

ʢʦʥʪʨʦʣʷ ʥʘ 35 ʤʢʤ, ʘ ʨʘʟʤʝʨʳ ʨʘʯʢʦʚ ʠʟ ʩʝʨʠʠ 2 ʥʘ 76 ʤʢʤ.  

ɺʳʞʠʚʘʝʤʦʩʪʴ ʢʫʣʴʪʫʨʳ ʨʘʯʢʦʚ ʚ ʩʝʨʠʠ 1 ʩʦʩʪʘʚʠʣʘ 94.58Ñ0.0061%, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʩʥʠʟʠʣʘʩʴ ʚ 1.9 ʨʘʟʘ; ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʘʫʧʣʠʫʩʦʚ 
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ʚ ʩʝʨʠʠ 2 ʩʦʩʪʘʚʠʣʘ 93.91Ñ0.0035%, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʨʤʘ ʩʥʠʟʠʣʘʩʴ ʚ 2.4 ʨʘʟʘ. 

ɹʝʟ ʩʨʝʜʳ ʦʙʦʛʘʱʝʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʯʢʦʚ ʚ ʩʝʨʠʠ 1 ʩʦʩʪʘʚʠʣʘ 68.99Ñ0.002%; 

ʚ ʩʝʨʠʠ 2 ʩʦʩʪʘʚʠʣʘ 90.04Ñ0.0069%. ɺ ʧʨʦʮʝʩʩʝ ʚʳʝʜʘʥʠʷ ʢʫʣʴʪʫʨʳ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʠʟ ʩʨʝʜʳ ʦʙʦʛʘʱʝʥʠʷ, ʢʠʰʝʯʥʠʢ ʥʘʫʧʣʠʫʩʦʚ ʠ 

ʤʝʪʘʥʘʫʧʣʠʫʩʦʚ ʥʘʧʦʣʥʷʝʪʩʷ, ʯʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚʠʟʫʘʣʴʥʦ ʧʦʜ 

ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʦʤ. ʉʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ ʦʪʢʦʨʤʣʝʥʥʳʭ ʥʘʫʧʣʠʫʩʦʚ 

ʧʦʢʘʟʳʚʘʶʪ ʧʦʚʳʰʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ Tetraselmis sp. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʚʝʜʝʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʜʦʢʘʟʘʥʦ ʥʘʢʦʧʣʝʥʠʝ ʥʫʪʨʠʝʥʪʦʚ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚ ʪʢʘʥʷʭ ʥʘʫʧʣʠʫʩʦʚ.  

 

1. Bengston D.A., L®ger P., Sorgeloos P. Use of Artemia as a food source for 

aquaculture // Artemia Biol. 1991. ̄ 11. P. 255ï285. 

2. ʉʤʠʨʥʦʚ ɼ.ʖ., ɸʛʘʥʝʩʦʚʘ ʃ.ʆ., ʍʘʥʘʡʯʝʥʢʦ ɸ.ʅ. ʀʟʤʝʥʯʠʚʦʩʪʴ 

ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʥʘʫʧʣʠʫʩʦʚ ʢʨʳʤʩʢʠʭ ʘʨʪʝʤʠʡ 

Artemia spp. (Branchiopoda: Anostraca) ʧʨʠ ʧʠʪʘʥʠʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʷʤʠ 

ʨʘʟʥʳʭ ʚʠʜʦʚ // ʄʦʨ. ɹʠʦʣ. ʞʫʨʥ. 2019. ʊ. 4. ˉ 1. ʉ. 91ï99. 
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ɼʀʅɸʄʀʂɸ ʇʃʆʊʅʆʉʊʀ ʄɸʃʔʂʆɺ ʂɸʄʏɸʊʉʂʆɻʆ ʂʈɸɹɸ 

ʈARALITHODES CAMTSCHATICUS ɺʆɿʈɸʉʊʆʄ ʆʊ 2 ɼʆ 9 ʄɽʉʗʎɽɺ 

ɺ ʀʉʂʋʉʉʊɺɽʅʅʆʄ ɹʀʆʊʆʇɽ 

ɹʦʨʠʩʦʚʘ ɼ.ʉ.1, ʄʘʩʣʝʥʥʠʢʦʚ ʉ.ʀ.1,2, ɻʝʚʦʨʛʷʥ ʊ.ɸ.1 

ĭʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, mouse-ka@list.ru 

Įɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 

 

ɹʠʦʨʝʩʫʨʩʳ ʢʘʤʯʘʪʩʢʦʛʦ ʢʨʘʙʘ ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ ʈʦʩʩʠʠ 

ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʤʦʱʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʦʤʳʩʣʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʤʥʦʛʠʝ 

ʧʦʧʫʣʷʮʠʠ ʵʪʦʛʦ ʚʠʜʘ ʫʪʨʘʪʠʣʠ ʩʚʦʝ ʧʨʦʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠʟ-ʟʘ ʧʝʨʝʣʦʚʘ. 

ʂʦʥʮʝʧʮʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʲʝʤʘ ʧʨʦʤʳʩʣʘ ʥʝ ʜʘʝʪ ʦʞʠʜʘʝʤʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʦʙʝʡ ʪʦʚʘʨʥʳʭ ʨʘʟʤʝʨʦʚ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʘʧʘʩʦʚ ʜʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʠ ʥʘ ʦʜʥʦʤ, 

ʨʘʥʝʝ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʤ ʧʨʦʤʳʩʣʦʚʦʤ ʨʘʡʦʥʝ.  

ʆʙʱʘʷ ʙʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ ʢʘʤʯʘʪʩʢʦʛʦ ʢʨʘʙʘ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥʳ. ʈʘʙʦʪʳ ʧʦ ʙʠʦʪʝʭʥʦʣʦʛʠʷʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚʝʜʫʪʩʷ ʚ 

ʩʪʨʘʥʘʭ, ʚʝʜʫʱʠʭ ʧʨʦʤʳʩʝʣ ʵʪʦʛʦ ʚʠʜʘ ʢʨʘʙʘ: ʉʐɸ, ʗʧʦʥʠʷ, ʅʦʨʚʝʛʠʷ, ʈʦʩʩʠʷ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʭʦʨʦʰʦ ʦʪʨʘʙʦʪʘʥʘ ʙʠʦʪʝʭʥʠʢʘ ʚʳʨʘʱʠʚʘʥʠʷ ʣʠʯʠʥʦʢ ʠ 

ʧʦʣʫʯʝʥʠʷ ʤʘʣʴʢʘ ʢʘʤʯʘʪʩʢʦʛʦ ʢʨʘʙʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʫʩʧʝʰʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʤʘʨʠʢʫʣʴʪʫʨʝ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ 

ʙʠʦʪʝʭʥʠʢʝ ʧʦʚʳʰʝʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚʳʧʫʩʢʘʝʤʦʡ ʚ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ 

ʤʦʣʦʜʠ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʇʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʙʠʦʪʝʭʥʠʢʠ ʚʳʧʫʩʢʘ ʤʘʣʴʢʘ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʠʩʢʫʩʩʠʦʥʥʳʝ ʪʝʤʳ, ʢʦʪʦʨʳʝ 

ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʘʜʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʤʘʣʴʢʦʚ ʢʘʤʯʘʪʩʢʦʛʦ ʢʨʘʙʘ 

ʚʦʟʨʘʩʪʦʤ ʦʪ 2 ʜʦ 9 ʤʝʩʷʮʝʚ. ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʩʝʛʦʣʝʪʦʢ ʠ ʪʝʤʧʦʚ ʚʝʩʦʚʦʛʦ ʨʦʩʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ 

ʩʦʜʝʨʞʘʥʠʷ. ʊʝʩʪʠʨʦʚʘʣʦʩʴ 3 ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʠʘʧʘʟʦʥʘ: 1 ï ʤʝʞʜʫ 

ʩʫʙʣʝʪʘʣʴʥʳʤ 15Áʉ ʠ ʣʝʪʘʣʴʥʳʤ 24Áʉ; 2 ï ʤʝʞʜʫ ʩʫʙʣʝʪʘʣʴʥʳʤ 15Áʉ ʠ 

ʦʧʪʠʤʘʣʴʥʳʤ 8ï10Áʉ; 3 ï ʦʧʪʠʤʘʣʴʥʳʡ ʦʪ 8 ʜʦ 10Áʉ. 

ʉʘʤʢʠ ʢʘʤʯʘʪʩʢʦʛʦ ʢʨʘʙʘ ʩ ʠʢʨʦʡ ʙʳʣʠ ʦʪʣʦʚʣʝʥʳ ʚ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ 

(ʟʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ) ʚ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʝ ʜʝʢʘʙʨʷ 2020 ʛ. 

ɺʳʭʦʜ ʣʠʯʠʥʦʢ ʠʟ ʠʢʨʳ ʧʨʦʠʩʭʦʜʠʣ ʚ ʪʝʯʝʥʠʝ ʤʘʨʪʘ 2021 ʛ. ʇʦʩʣʝ ʚʳʭʦʜʘ 

ʣʠʯʠʥʦʢ ʠʟ ʠʢʨʳ ʚʩʝ ʩʘʤʢʠ ʚʳʧʫʩʢʘʣʠʩʴ ʚ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ. 

ʄʘʣʴʢʦʚ ʧʦʣʫʯʘʣʠ ʧʦ ʦʪʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ. ʇʦ ʜʦʩʪʠʞʝʥʠʠ ʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʤʘʣʴʢʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 2320 ʵʢʟ. ʙʳʣʠ ʧʝʨʝʚʝʟʝʥʳ ʚ ʘʢʚʘʨʠʘʣʴʥʫʶ 

ʅʅʎʄɹ ɼɺʆ ʈɸʅ, ʛʜʝ ʧʦʤʝʱʝʥʳ ʚ 10 ʝʤʢʦʩʪʝʡ ʦʙʲʸʤʦʤ 400 ʣ ʠ ʧʣʦʱʘʜʴʶ ʜʥʘ 

0.48 ʤ2, ʩ ʛʝʪʝʨʦʛʝʥʥʳʤ ʩʫʙʩʪʨʘʪʦʤ ʠʟ ʢʘʤʥʝʡ ʠ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ. ɺ ʨʘʙʦʪʝ 

ʠʩʩʣʝʜʦʚʘʣʠ ʜʚʝ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʤʘʣʴʢʘ ʥʘ ʝʤʢʦʩʪʴ ï 40 ʠ 1000 ʵʢʟ. (ʪʘʙʣ.). 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 207 ʩʫʪ. 
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ɺʚʦʜʥʳʝ ʜʘʥʥʳʝ ʨʘʟʤʝʱʝʥʠʷ ʤʘʣʴʢʘ ʢʘʤʯʘʪʩʢʦʛʦ ʢʨʘʙʘ ʚ ʘʢʚʘʨʠʫʤʘʭ 

 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʝʞʠʤ ʝʤʢʦʩʪʝʡ,  

T ʩʨ., Áʉ 

ʉʪʘʨʪʦʚʘʷ 

ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ, 

ʵʢʟ/ʤ2 

ʂʦʣʠʯʝʩʪʚʦ 

ʝʤʢʦʩʪʝʡ/ 

ʧʣʦʱʘʜʴ ʜʥʘ, ʤ2 

1. 16 Ñ 0.15 83/2083 5/0.48 

2. 12.9 Ñ 0.09 83 4/0.48 

3. 9.7 Ñ 0.1 2083 1/0.48 

 

ɺ ʠʶʣʝ, ʚ ʝʤʢʦʩʪʷʭ ʩ ʨʝʞʠʤʦʤ 1 ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 16.9 ʜʦ 

21ÁC, ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 53.1°4.8% ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʩʨʝʜʥʠʡ ʚʝʩ ʤʘʣʴʢʘ ʙʳʣ 0.102°0.006 ʛ. ɺ ʘʚʛʫʩʪʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠʟʤʝʥʷʣʘʩʴ 

ʦʪ 19.2 ʜʦ 17.9ÁC, ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 32.5°5.9%, ʘ ʚʥʫʪʨʠ 

ʧʝʨʠʦʜʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʤʘʣʴʢʦʚ ʙʳʣʘ 60.7 Ñ 4.5 %. ʉʨʝʜʥʠʡ ʚʝʩ ʤʘʣʴʢʘ ʩʦʩʪʘʚʠʣ 

0.153 ° 0.007 ʛ. ʉ ʩʝʥʪʷʙʨʷ ʧʦ ʦʢʪʷʙʨʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 17.8 ʜʦ 

15.7ÁC, ʠʪʦʛʦʚʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 26.8°8.1 %, ʝʞʝʤʝʩʷʯʥʘʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʠʤʝʣʘ ʟʥʘʯʝʥʠʝ 71.2Ñ15.1%, ʩʨʝʜʥʠʡ ʚʝʩ ʤʘʣʴʢʘ ï 0.202°0.011 ʛ. 

ʉ ʥʦʷʙʨʷ ʧʦ ʜʝʢʘʙʨʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 15.5 ʜʦ 9.2ÁC, 

ʠʪʦʛʦʚʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 7.5°3.6%, ʚʥʫʪʨʠ ʧʝʨʠʦʜʘ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʠʤʝʣʘ ʟʥʘʯʝʥʠʝ 20.9Ñ9.7%, ʩʨʝʜʥʠʡ ʚʝʩ ʤʘʣʴʢʘ ʙʳʣ 0.31Ñ0.05 ʛ. ɺ ʷʥʚʘʨʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 12.4 ʜʦ 9.2ÁC, ʠʪʦʛʦʚʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʩʦʩʪʘʚʣʷʣʘ 1.25°0.7%, ʘ ʝʞʝʤʝʩʷʯʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ï 16.5Ñ11.8%. ʉʨʝʜʥʠʡ ʚʝʩ 

ʤʘʣʴʢʘ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 1.2Ñ0.2 ʛ. 

ɺ ʝʤʢʦʩʪʠ ʩ ʨʝʞʠʤʦʤ 1 ʠ ʩʪʘʨʪʦʚʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ 2083 ʵʢʟ/ʤ2 ʢ 

ʘʚʛʫʩʪʫ ʠʪʦʛʦʚʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 1.5 %. ʉʨʝʜʥʠʡ ʚʝʩ ʦʩʦʙʝʡ ʢ ʵʪʦʤʫ 

ʧʝʨʠʦʜʫ ʠʤʝʣ ʟʥʘʯʝʥʠʝ 0.22°0.03 ʛ (ʤʠʥʠʤʘʣʴʥʳʡ 0.075 ʛ, ʤʘʢʩʠʤʘʣʴʥʳʡ 0.538 

ʛ). ʂ ʢʦʥʮʫ ʘʚʛʫʩʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʜʦʩʪʠʛʣʘ 21ÁC, ʦʪʤʝʯʝʥʘ ʧʦʣʥʘʷ ʛʠʙʝʣʴ 

ʤʘʣʴʢʦʚ ʢʨʘʙʘ. 

ɺ ʝʤʢʦʩʪʷʭ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ 2 ʚ ʠʶʣʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 

ʠʟʤʝʥʷʣʘʩʴ ʦʪ 12.8 ʜʦ 14.8ÁC, ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 58.1°5.4%, 

ʩʨʝʜʥʠʡ ʚʝʩ ʤʘʣʴʢʘ 0.139 ° 0.007 ʛ. ɺ ʘʚʛʫʩʪʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 

14.3 ʜʦ 13.2ÁC, ʚʳʞʠʚʘʝʤʦʩʪʴ ʠʤʝʣʘ ʟʥʘʯʝʥʠʝ ʚ ʩʨʝʜʥʝʤ 35.0°3.0%, ʘ ʚʥʫʪʨʠ 

ʧʝʨʠʦʜʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʤʘʣʴʢʦʚ ʩʦʩʪʘʚʣʷʣʘ 59.6Ñ8.0%. ʉʨʝʜʥʠʡ ʚʝʩ ʤʘʣʴʢʘ ʙʳʣ 

0.291°0.022 ʛ. ʉ ʩʝʥʪʷʙʨʷ ʧʦ ʦʢʪʷʙʨʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 13.1 ʜʦ 

12.5ÁC, ʚʳʞʠʚʘʝʤʦʩʪʴ ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʣʷʣʘ 25.0°6.1%, ʘ 

ʝʞʝʤʝʩʷʯʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ï 72.6Ñ18.7%, ʩʨʝʜʥʠʡ ʚʝʩ ʤʘʣʴʢʘ ʜʦʩʪʠʛ 

0.351°0.038 ʛ. ʉ ʥʦʷʙʨʷ ʧʦ ʜʝʢʘʙʨʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 12.9 ʜʦ 

11.7ÁC, ʠʪʦʛʦʚʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 5.0°2.2%, ʚʥʫʪʨʠ ʧʝʨʠʦʜʘ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʤʘʣʴʢʦʚ ʠʤʝʣʘ ʟʥʘʯʝʥʠʝ 27.5Ñ16.6%, ʩʨʝʜʥʠʡ ʚʝʩ ʤʘʣʴʢʘ 

ʩʦʩʪʘʚʣʷʣ 0.48Ñ0.15 ʛ. ɺ ʷʥʚʘʨʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 12.1 ʜʦ 11.7ÁC, 
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ʠʪʦʛʦʚʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʳʣʘ ʚ ʩʨʝʜʥʝʤ 2.5°1.4 %, ʘ ʝʞʝʤʝʩʷʯʥʘʷ ï 29.1Ñ17.1%. 

ʉʨʝʜʥʠʡ ʚʝʩ ʤʘʣʴʢʘ ʠʤʝʣ ʟʥʘʯʝʥʠʝ 0.35Ñ0.08 ʛ. 

ɺ ʝʤʢʦʩʪʠ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ 3 ʩ ʠʶʥʷ ʧʦ ʘʚʛʫʩʪ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʜʳ ʢʦʣʝʙʘʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 7.2 ʜʦ 7.9ÁC, ʠʪʦʛʦʚʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʦʪ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 22.0%, ʩʨʝʜʥʠʡ ʚʝʩ ʤʘʣʴʢʘ ʠʤʝʣ ʟʥʘʯʝʥʠʝ 0.134°0.01 ʛ. 

ʉ ʩʝʥʪʷʙʨʷ ʧʦ ʥʦʷʙʨʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 8.0 ʜʦ 11.9ÁC, 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʪʘʣʘ 1.5%, ʚʳʞʠʚʘʝʤʦʩʪʴ ʚʥʫʪʨʠ ʵʪʦʛʦ 

ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʠʣʘ 6.8%, ʩʨʝʜʥʠʡ ʚʝʩ ʤʘʣʴʢʘ ʜʦʩʪʠʛ 1.05Ñ0.16 ʛ. ʉ ʜʝʢʘʙʨʷ ʧʦ 

ʷʥʚʘʨʴ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʚʦʜʳ ʙʳʣ 10.7 ï 8.5ÁC, ʠʪʦʛʦʚʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʤʘʣʴʢʦʚ ʩʥʠʟʠʣʘʩʴ ʜʦ 0.8%, ʪʦʛʜʘ ʢʘʢ ʝʞʝʤʝʩʷʯʥʘʷ ʩʦʩʪʘʚʠʣʘ 53.3%, ʩʨʝʜʥʠʡ ʚʝʩ 

ʦʩʦʙʠ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 2.0Ñ0.6 ʛ (ʤʠʥʠʤʘʣʴʥʳʡ 0.13 ʛ, ʤʘʢʩʠʤʘʣʴʥʳʡ 5 ʛ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʪʦ ʚ ʮʝʣʦʤ ʚ ʩʝʨʠʠ ʩ ʧʝʨʚʳʤ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʤʘʣʴʢʦʚ ʢʨʘʙʘ ʩ ʚʦʟʨʘʩʪʦʤ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ʩ ʢʨʠʪʠʯʝʩʢʠʤ 

ʧʝʨʠʦʜʦʤ ʚ ʜʝʢʘʙʨʝ. ʇʨʠ ʚʪʦʨʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ, ʚ ʮʝʣʦʤ, ʘʥʘʣʦʛʠʯʥʦ 

ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʘʣʴʢʦʚ ʢʨʘʙʘ ʩ ʚʦʟʨʘʩʪʦʤ ʥʘ 

ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ʪʘʢʞʝ ʩ ʢʨʠʪʠʯʝʩʢʠʤ ʧʝʨʠʦʜʦʤ ʚ ʜʝʢʘʙʨʝ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʥʠʟʢʦʡ ʩʪʘʨʪʦʚʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʤʦʣʦʜʴ ʢʘʤʯʘʪʩʢʦʛʦ 

ʢʨʘʙʘ ʠʤʝʝʪ ʙʦʣʴʰʠʡ ʚʝʩʦʚʦʡ ʧʨʠʨʦʩʪ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʚ ʩʨʝʜʥʝʤ 

13.25°0.1̄ ʉ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʟʣʠʯʠʡ ʚ ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ 

ʩʝʨʠʷʤʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 
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ʇʈʆɼʋʂʎʀʆʅʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʂʋʃʔʊʋʈʓ PORPHYRIDIUM 

PURPUREUM ɺ ʋʉʃʆɺʀʗʍ ʆʇʓʊʅʆ-ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ 

ʇʈʆʀɿɺʆɼʉʊɺɸ 

ɹʦʨʦʚʢʦʚ ɸ.ɹ., ɻʫʜʚʠʣʦʚʠʯ ʀ.ʅ., ʅʦʚʠʢʦʚʘ ʊ.ʄ., ɸʚʩʠʷʥ ɸ.ʃ., ʂʣʦʯʢʦʚʘ ɺ.ʉ. 

ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʶʞʥʳʭ ʤʦʨʝʡ ʠʤʝʥʠ ɸ.ʆ. ʂʦʚʘʣʝʚʩʢʦʛʦ ʈɸʅ,  

ʛ. ʉʝʚʘʩʪʦʧʦʣʴ, biotex@ibss-ras.ru 

 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʠʭ ʙʠʦʤʘʩʩʳ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʤʘʩʰʪʘʙʘʭ. ʇʨʦʤʳʰʣʝʥʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ 

ʈʦʩʩʠʠ ʦʙʳʯʥʦ ʥʦʩʠʪ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʜʣʠʪʩʷ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ, ʥʦ ʧʨʠ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʘʢ ʩʚʝʪʦʚʳʭ, ʪʘʢ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʟʦʥʘ ʚ ʪʝʧʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ.  

ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʚʳʨʘʱʠʚʘʥʠʶ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʘʧʨʦʙʘʮʠʷ ʧʨʦʮʝʩʩʘ ʚ ʧʠʣʦʪʥʳʭ 

ʫʩʪʘʥʦʚʢʘʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʨʘʱʠʚʘʥʠʝ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʫʩʪʘʥʦʚʢʘʭ, ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʤ, ʥʦ ʤʝʥʴʰʝʛʦ ʦʙʲʸʤʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʣʫʯʘʝʤʦʡ ʙʠʦʤʘʩʩʳ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʘ ʪʘʢʞʝ ʚʥʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʠʟʙʝʞʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʰʠʙʦʢ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ.  

ʀʩʩʣʝʜʦʚʘʣʠ ʨʦʩʪ ʢʨʘʩʥʦʡ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ Porphyridium purpureum 

(Bory de Saint-Vincent, 1797) Drew et Ross, 1965 (ʩʠʥʦʥʠʤ Porphyridium cruentum 

(Gray) Naegeli, 1894) (Rhodophyta), ʰʪʘʤʤ IBSS-70 ʠʟ ʎʂʇ çʂʦʣʣʝʢʮʠʷ 

ʛʠʜʨʦʙʠʦʥʪʦʚ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘè ʌʀʎ ʀʥɹʖʄ. P. purpureum ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ 

ʫʩʣʦʚʠʷʭ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʪʝʧʣʠʮʝ ʠʟ ʧʦʣʠʢʘʨʙʦʥʘʪʘ ʌʀʎ ʀʥɹʖʄ. ʂʫʣʴʪʠʚʘʪʦʨʘʤʠ ʩʣʫʞʠʣʠ ʢʚʘʜʨʘʪʥʳʝ 

ʙʘʩʩʝʡʥʳ 1Ĭ1 ʤ, ʚʳʩʪʝʣʝʥʥʳʝ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʦʡ ʪʦʣʱʠʥʦʡ 150 ʤʢʤ, 

ʫʣʦʞʝʥʥʦʡ ʥʘ ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ɺʳʨʘʱʠʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʜʣʷ ʤʦʨʩʢʠʭ ʢʨʘʩʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʧʦ ʊʨʝʥʢʝʥʰʫ. ʇʦʣʫʯʘʝʤʘʷ 

ʙʠʦʤʘʩʩʘ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ P. purpureum ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ ʨʷʜʘ 

ʮʝʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ï ʚʥʝʢʣʝʪʦʯʥʳʭ 

ʩʫʣʴʬʦʧʦʣʠʩʘʭʘʨʠʜʦʚ, ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ ʧʠʛʤʝʥʪʦʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʛʨʫʧʧʝ ʬʠʢʦʙʠʣʠʧʨʦʪʝʠʥʦʚ (ʌɹʇ). 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʝʥʳ ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʫʣʴʪʫʨʳ 

ʢʨʘʩʥʦʡ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ P. purpureum, ʩʠʥʪʝʟʠʨʫʶʱʝʡ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʢʦʤʤʝʨʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʮʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠ ʝʸ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʨʘʟʣʠʯʥʳʝ 

ʩʝʟʦʥʳ ʥʘ ʶʛʝ ʈʦʩʩʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ 

ʨʦʩʪ ʢʫʣʴʪʫʨʳ, ʷʚʣʷʶʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʚʝʪʦʚʳʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ, 

ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʳ 
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ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ ʠ ʥʘʢʣʘʜʳʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ ʧʨʠʪʦʢʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʌɸʈ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 

ʧʨʦʜʫʢʮʠʶ ɺ-ʬʠʢʦʵʨʠʪʨʠʥʘ ʜʣʷ ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʢʫʣʴʪʫʨʳ P. purpureum, 

ʚʳʨʘʱʠʚʘʝʤʦʡ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʙʘʩʩʝʡʥʘʭ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʚʝʪʦʚʦʡ ʵʥʝʨʛʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʜʫʢʮʠʷ ɺ-

ʬʠʢʦʵʨʠʪʨʠʥʘ ʣʠʥʝʡʥʦ ʚʦʟʨʘʩʪʘʶʪ ʩ 2 ʜʦ 10 ʛ ʉɺ ʤ-2 ʩʫʪ-1 ʠ ʩʦ 100 ʜʦ 600 ʤʛ ʤ-2 

ʩʫʪ-1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʧʝʨʚʳʝ ʨʘʩʩʯʠʪʘʥʳ ʥʘʩʳʱʘʶʱʠʝ ʠ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ 

ʚʝʣʠʯʠʥʳ ʵʥʝʨʛʠʠ ʩʚʝʪʘ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʧʦ ʙʠʦʤʘʩʩʝ ʠ ʧʠʛʤʝʥʪʫ ʥʝ 

ʩʦʚʧʘʜʘʶʪ.  

ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʦʩʪʝʡʰʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʠʩʘʪʴ 

ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ɺ-ʬʠʢʦʵʨʠʪʨʠʥʘ ʦʪ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ 

ʌɸʈ.  
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ɺʃʀʗʅʀɽ ʌʀʊʆɻʆʈʄʆʅɸ ʈʆʉʊɸ ɻʀɹɹɽʈɽʃʃʀʅɸ ʅɸ ʉʂʆʈʆʉʊʔ 

ʈʆʉʊɸ ʂʋʃʔʊʋʈʓ ʄʆʈʉʂʆʁ ʄʀʂʈʆɺʆɼʆʈʆʉʃʀ ʈʆɼɸ 

TETRASELMIS 

ɹʦʮʫʥ ʃ.ɸ.ĭ, Į, ʄʘʩʣʝʥʥʠʢʦʚ ʉ.ʀ.ĭ, Į, ʄʦʩʢʦʚʢʦ ɺ.ɽ1. 

ĭʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 3615-x@mail.ru 

Įɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 3615-x@mail.ru 

 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʤʦʣʝʢʫʣʳ, ʥʘʟʳʚʘʝʤʳʝ ʛʦʨʤʦʥʘʤʠ (ʬʠʪʦʛʦʨʤʦʥʳ ï 

ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ), ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʨʘʩʪʝʥʠʷʭ 

[1]. ʌʠʪʦʛʦʨʤʦʥʳ ɻ ʬʬʝʢʪʠʚʥʳ ʢʘʢ ʚ ʪʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ, ʛʜʝ ʧʨʦʠʟʚʦʜʷʪʩʷ, ʪʘʢ ʠ 

ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ, ʢʫʜʘ ʦʥʠ ʧʝʨʝʥʦʩʷʪʩʷ. ɻʠʙʙʝʨʝʣʣʠʥʳ ï ʵʪʦ ʛʦʨʤʦʥʳ, ʢʦʪʦʨʳʝ ʚ 

ʥʠʟʢʠʭ ʜʦʟʘʭ ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʅʘʠʙʦʣʝʝ ̫ ʚʥʳʤ ɻ ʬʬʝʢʪʦʤ 

ʛʠʙʙʝʨʝʣʣʠʥʦʚ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʢʣʝʪʦʢ [2]. 

ɻʠʙʙʝʨʝʣʣʠʥʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʦʩʪ ʠ ʜʨʫʛʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʤʦʛʫʪ 

ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳ ʜʘʞʝ ʧʨʠ ʦʯʝʥʴ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ʄʠʢʨʦʚʦʜʦʨʦʩʣʠ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʞʠʚʦʛʦ ʢʦʨʤʘ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ, ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʩʦʩʪʘʚʫ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʬʠʪʦʛʦʨʤʦʥʘ. ʈʝʛʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʛʠʙʙʝʨʝʣʣʠʥʦʚ ʭʦʨʦʰʦ ʠʟʫʯʝʥʦ ʥʘ 

ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʷʭ ʠ ʥʘ ʧʨʝʩʥʦʚʦʜʥʳʭ ʤʠʢʨʦʚʦʜʦʨʦʩʣʷʭ. ɺʣʠʷʥʠʝ ʞʝ 

ʬʠʪʦʛʦʨʤʦʥʦʚ ʥʘ ʨʦʩʪ ʤʦʨʩʢʠʭ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʠʟʫʯʝʥʦ ʩʣʘʙʦ [3]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʬʠʪʦʛʦʨʤʦʥʘ ʛʠʙʙʝʨʝʣʣʠʥʘ ʥʘ ʢʫʣʴʪʫʨʫ ʤʦʨʩʢʠʭ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʨʦʜʘ 

Tetraselmis.  

ʈʘʙʦʪʘ ʧʨʦʭʦʜʠʣʘ ʚ ʘʢʚʘʨʠʘʣʴʥʦʡ ʅʅʎʄɹ. ʂʫʣʴʪʫʨʘ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ 

ʨʦʜʘ Tetraselmis ʙʳʣʘ ʚʟʷʪʘ ʠʟ ʢʦʣʣʝʢʮʠʠ ʤʦʨʩʢʦʛʦ ʙʠʦʙʘʥʢʘ 

(https://marbank.dvo.ru/index.php/ru) ʠ ʩʦʜʝʨʞʘʣʘʩʴ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ f, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 22Ñ1Áʉ. ɻʠʙʙʝʨʝʣʣʠʥʦʚʘʷ ʢʠʩʣʦʪʘ GA3 90% ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ 

ʙʳʣʘ ʧʨʠʦʙʨʝʪʝʥʘ ʥʘ ʩʘʡʪʝ https://greenagrolab.ru.  

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʠʟ ʛʠʙʙʝʨʝʣʣʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 

ʧʨʦʠʩʭʦʜʠʣʦ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ 0.4 ʛ ʚʝʱʝʩʪʚʘ ʚ 5 ʤʣ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ʇʦʩʣʝ 

ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʛʠʙʙʝʨʝʣʣʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ 

ʜʦʚʦʜʠʣʠ ʦʙʲʝʤ ʜʦ 200 ʤʣ.  

ʕʢʩʧʝʨʠʤʝʥʪ ʩ ʩʫʩʧʝʥʟʠʝʡ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʚ ʢʦʣʙʘʭ 

ʕʨʣʝʥʤʝʡʝʨʘ ʦʙʲʝʤʦʤ 300 ʤʣ ʚ ʜʚʫʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʅʘʯʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 0.015 Ñ 0.003 ʫ.ʝ. å 19 ʪʳʩ. ʢʣ./ʤʢʣ. 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʜʦʙʘʚʣʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʛʠʙʙʝʨʝʣʣʠʥʦʤ ʩʦʩʪʘʚʣʷʣʠ 0.007 ʤʛ/ʣ, 

0.014 ʤʛ/ʣ, 0.028 ʤʛ/ʣ ʠ 0.056 ʤʛ/ʣ. ʂʦʥʪʨʦʣʴ ʙʳʣ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʬʠʪʦʛʦʨʤʦʥʘ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʭʦʜʠʣ ʚ ʪʝʯʝʥʠʝ 15 ʩʫʪ. ɿʘʤʝʨʳ ʧʣʦʪʥʦʩʪʝʡ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚ 

ʢʘʞʜʦʡ ʢʦʣʙʝ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʇʕ-5400ɺʀ ʥʘ ʜʣʠʥʝ 

ʚʦʣʥʳ 750 ʥʤ (OD750) ʚ ʩʪʝʢʣʷʥʥʳʭ ʢʶʚʝʪʘʭ ʩ ʦʧʪʠʯʝʩʢʠʤ ʧʫʪʝʤ 10 ʤʤ, ʯʝʨʝʟ 

ʩʫʪʢʠ. 



54 

 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʨʦʩʪ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʧʨʦʠʩʭʦʜʠʣ ʧʣʘʚʥʦ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ (0.657 ʫ.ʝ. å 2800 ʪʳʩ. ʢʣ./ʤʢʣ) ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ 15 

ʩʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ 0.007 ʤʛ/ʣ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ (0.692 ʫ.ʝ. å 2890 

ʪʳʩ. ʢʣ./ʤʢʣ) ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʪʘʢʞʝ ʥʘ 15 ʩʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ 

0.014 ʤʛ/ʣ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ (0.727 ʫ.ʝ. å 3100 ʪʳʩ. ʢʣ./ʤʢʣ), 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ 15 ʩʫʪ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ 0.028 ʤʛ/ʣ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ 

(0.749 ʫ. ʝ. å 3250 ʪʳʩ. ʢʣ./ʤʢʣ) ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ 13 ʩʫʪ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ 0.056 

ʤʛ/ʣ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ (0.719 ʫ.ʝ. å 2980 ʪʳʩ. ʢʣ./ʤʢʣ) ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ 

15 ʩʫʪ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʚʣʠʷʶʱʠʝ ʥʘ ʪʝʤʧ ʨʦʩʪʘ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʜʦʟʠʨʦʚʢʠ ʛʠʙʙʝʨʝʣʣʠʥʘ ï 0.014 ʤʛ/ʣ ʠ 0.028 ʤʛ/ʣ; ʜʦʟʘ 0.025 

ʤʛ/ʣ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ. 
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ʄʀʂʈʆɹʅʓɽ ʉʆʆɹʑɽʉʊɺɸ ɼʆʅʅʓʍ ʆʉɸɼʂʆɺ ɹɸʈɽʅʎɽɺɸ ʀ 
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ɹʨʶʭʘʥʦʚ ɸ.ʃ.1, ʉʘʚʚʠʯʝʚ ɸ.ʉ.2, ʉʝʚʘʩʪʴʷʥʦʚ ɺ.ʉ.3, ʂʨʘʚʯʠʰʠʥʘ ʄ.ɼ.4 

1ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, 

ʛ. ʄʦʩʢʚʘ, brjuchanov@mail.ru 
2ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʳ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠè ʈɸʅ, ʛ. ʄʦʩʢʚʘ, savvichev@mail.ru 
3ʀʥʩʪʠʪʫʪ ʛʝʦʭʠʤʠʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤʝʥʠ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ ʈɸʅ, 

ʛ. ʄʦʩʢʚʘ, vsev@geokhi.ru 
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ʉ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʘ 

16S ʨʈʅʂ ʙʳʣ ʠʟʫʯʝʥ ʧʦʣʥʳʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʚ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʢʠʩʣʝʥʥʳʭ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʜʦʥʥʳʭ 

ʦʩʘʜʢʘʭ ɹʘʨʝʥʮʝʚʘ ʠ ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʭʦʜʝ ʥʝʩʢʦʣʴʢʠʭ ʨʝʡʩʦʚ 

ʅʀʉ çɸʢʘʜʝʤʠʢ ʄʩʪʠʩʣʘʚ ʂʝʣʜʳʰè, ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʙʝʨʝʛʦʚ ʘʨʭʠʧʝʣʘʛʦʚ ʅʦʚʘʷ 

ɿʝʤʣʷ ʠ ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ, ʘ ʪʘʢʞʝ ʫ ʧʦʣʫʦʩʪʨʦʚʘ ʗʤʘʣ. ʇʦʢʘʟʘʥʘ ʪʝʩʥʘʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʢʨʫʛʦʚʦʨʦʪʘ ʫʛʣʝʨʦʜʘ, ʩʝʨʳ ʠ ʘʟʦʪʘ.  

ɺ ʂʘʨʩʢʦʤ ʤʦʨʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʘʥʘ ʚ ʚʝʨʭʥʠʭ ʦʢʠʩʣʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ 

(0ï5 ʩʤ) ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 0.02ï0.04 ʤʢʄ ʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ 

ʧʦʜʩʪʠʣʘʶʱʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ (18ï20 ʩʤ) ʜʦ 0.1ï0.7 ʤʢʄ, 

ʜʦʩʪʠʛʘʷ 7.24 ʤʢʄ ʥʘ ʛʦʨʠʟʦʥʪʝ 65 ʩʤ ʫ ʚʳʭʦʜʘ ʠʟ ɹʘʡʜʘʨʘʮʢʦʡ ʛʫʙʳ. ɺ 

ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʥʘ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ 

ï ʦʪ 0.2 ʜʦ 2.4 ʤʢʄ ʚ ʚʝʨʭʥʠʭ ʦʢʠʩʣʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʠ ʜʦ 9.5 ʤʢʄ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʤ ʛʦʨʠʟʦʥʪʝ 16ï19 ʩʤ [1]. ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʝʨʦʚʦʜʦʨʦʜʘ ʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ɹʘʨʝʥʮʝʚʘ ʠ ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 6ï153 ʤʢʄ, ʘ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʫʣʴʬʘʪʨʝʜʫʢʮʠʠ 

ʩʦʩʪʘʚʣʷʣʘ ʦʪ 0.2 ʜʦ 27.4 ʤʢʤʦʣʴ/ʣ Ĭ ʩʫʪ [2]. 

ɺ ʦʢʠʩʣʝʥʥʳʭ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ 

ʦʩʘʜʢʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʩʪʘʥʮʠʷʭ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʠ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʘʥʮʠʡ ʚ 

ʂʘʨʩʢʦʤ ʤʦʨʝ ʜʝʪʝʢʪʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ 

ʭʝʤʦʣʠʪʦʪʨʦʬʥʳʭ ʘʨʭʝʡ ʩʝʤʝʡʩʪʚʘ Nitrosopumilaceae (2.1ï27.4% ʦʪ ʚʩʝʭ ʯʪʝʥʠʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʘ 16S ʨʈʅʂ), ʘ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʜʦʥʥʳʭ 

ʦʩʘʜʢʦʚ ɹʘʡʜʘʨʘʮʢʦʡ ʛʫʙʳ ʂʘʨʩʢʦʛʦ ʤʦʨʷ ʚʧʣʦʪʴ ʜʦ 35.6%. ʕʪʠ ʘʨʭʝʠ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʢʠʩʣʝʥʠʝ ʘʤʤʠʘʢʘ ʜʦ ʥʠʪʨʠʪ-ʘʥʠʦʥʘ (ʥʠʪʨʦʟʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ) ʠ ʩʧʦʩʦʙʥʳ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʩ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʠʩʣʦʨʦʜʘ, ʷʚʣʷʷʩʴ ʤʠʢʨʦʘʵʨʦʬʠʣʘʤʠ. ʆʢʠʩʣʝʥʠʝ ʥʠʪʨʠʪʘ ʜʦ 

ʥʠʪʨʘʪʘ ʦʩʫʱʝʩʪʚʣʷʶʪ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʥʠʪʨʦʙʘʢʪʝʨʠʠ ʨʦʜʘ Nitrospira [1]. 

ʉʨʝʜʠ ʞʝʣʝʟʦʦʢʠʩʣʷʶʱʠʭ ʙʘʢʪʝʨʠʡ ʚ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʦʨʠʟʦʥʪʘʭ 
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ʘʨʢʪʠʯʝʩʢʠʭ ʦʩʘʜʢʦʚ ʙʳʣʠ ʜʝʪʝʢʪʠʨʦʚʘʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Acidithiobacillus, 

ʩʧʦʩʦʙʥʳʝ ʧʦʣʫʯʘʪʴ ʵʥʝʨʛʠʶ ʟʘ ʩʯʸʪ ʦʢʠʩʣʝʥʠʷ ʜʚʫʭʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ. 

ʉʨʝʜʠ ʩʪʨʦʛʦ ʘʥʘʵʨʦʙʥʳʭ ʤʝʪʘʥʦʛʝʥʥʳʭ ʘʨʭʝʡ ʚ ʩʠʣʴʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ 

ʦʩʘʜʢʘʭ ʥʘ ʨʷʜʝ ʩʪʘʥʮʠʡ ɹʘʨʝʥʮʝʚʘ ʠ ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ ʧʨʝʦʙʣʘʜʘʣʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʨʷʜʢʦʚ Methanosarcinales ʠ Methanomassiliicoccales (0.4ï3.3% 

ʦʪ ʚʩʝʭ ʯʪʝʥʠʡ) [3]. ɸʥʘʵʨʦʙʥʦʝ ʦʢʠʩʣʝʥʠʝ ʤʝʪʘʥʘ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ 

ʛʦʨʠʟʦʥʪʘʭ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʦʩʫʱʝʩʪʚʣʷʶʪ, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʘʨʭʝʠ ʠʟ ʛʨʫʧʧ ANMEï2aï2ʩ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʬʠʣʫʤʫ Halobacterota, 

ʚ ʢʦʥʩʦʨʮʠʫʤʝ ʩ ʩʫʣʴʬʘʪʨʝʜʫʮʠʨʫʶʱʠʤʠ ʙʘʢʪʝʨʠʷʤʠ (ʉʈɹ) ʠʟ ʬʠʣʫʤʘ 

Desulfobacterota. ɿʘ ʘʵʨʦʙʥʦʝ ʦʢʠʩʣʝʥʠʝ ʤʝʪʘʥʘ ʚ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʦʨʠʟʦʥʪʘʭ 

ʦʪʚʝʪʩʪʚʝʥʥʳ, ʚʝʨʦʷʪʥʦ, ʥʝʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʤʝʪʘʥʦʪʨʦʬʳ ʠʟ ʢʣʘʩʪʝʨʘ 3 

(Gammaproteobacteria).  

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʉʈɹ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ 

ɹʘʨʝʥʮʝʚʘ ʠ ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ ʥʘ ʛʦʨʠʟʦʥʪʝ 18ï20 ʩʤ (ʚʧʣʦʪʴ ʜʦ 17.4ï27.6% ʦʪ 

ʚʩʝʭ ʯʪʝʥʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʘ 16S ʨʈʅʂ), ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʠʟ ʥʠʭ ʚ 

ʵʪʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ (Eh = -370 ï -105 mV) ʠʣʘʭ ʩʦʩʪʘʚʣʷʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʩʝʤʝʡʩʪʚʘ Desulfobacteraceae (ʨʦʜʳ Desulfofrigus, Desulfoconvexum ʠ 

Desulfosarcina) [2], ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳ ʫʥʠʢʘʣʴʥʳʝ ʛʠʧʝʨʧʩʠʭʨʦʬʠʣʴʥʳʝ 

ʚʠʜ.r ʅʘ ʵʪʦʤ ʞʝ ʛʦʨʠʟʦʥʪʝ ʦʩʘʜʢʦʚ ʚ ʘʢʚʘʪʦʨʠʠ ʂʘʨʩʢʦʛʦ ʤʦʨʷ ʜʝʪʝʢʪʠʨʦʚʘʣʠ 

ʥʝʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʙʘʢʪʝʨʠʡ ʠʟ ʢʣʘʜʳ Sva1033 ʦʪʨʷʜʘ Desulfuromonadales (3.9ï

12.5% ʦʪ ʚʩʝʭ ʯʪʝʥʠʡ), ʩʧʦʩʦʙʥʳʭ, ʩʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʠʟʚʝʩʪʥʳʭ ʛʝʥʦʤʦʚ, ʢ 

ʘʥʘʵʨʦʙʥʦʤʫ ʜʳʭʘʥʠʶ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʘʢʮʝʧʪʦʨʘ ʵʣʝʢʪʨʦʥʦʚ 

ʵʣʝʤʝʥʪʘʨʥʫʶ ʩʝʨʫ ʠ Fe(III ). ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʉʈɹ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʝʤʝʡʩʪʚʘʤ 

Desulfovibrionaceae ʠ Desulfobulbaceae, ʤʥʦʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʳʭ 

ʠʟʚʝʩʪʥʳ ʩʚʦʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʢʠʩʣʦʨʦʜʫ, ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʪʘʢʞʝ ʚ ʚʝʨʭʥʠʭ 

ʦʢʠʩʣʝʥʥʳʭ (0ï2 ʩʤ, Eh = 60ï226 mV) ʛʦʨʠʟʦʥʪʘʭ ʘʨʢʪʠʯʝʩʢʠʭ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ 

(ʜʦ 3.95% ʦʪ ʚʩʝʭ ʯʪʝʥʠʡ). ɼʦʚʦʣʴʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʙʳʣʠ ʠ ʥʝʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʉʈɹ ʠʟ ʢʣʘʜ SAR324 ʠ Sva0485 [2]. 

ʅʘ ʨʷʜʝ ʩʪʘʥʮʠʡ ʚ ʩʝʤʝʡʩʪʚʘʭ Desulfobulbaceae ʠ Desulfobacteraceae ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʉʈɹ ʪʘʢʞʝ ʙʳʣʘ ʦʪʥʝʩʝʥʘ ʢ ʥʝʢʫʣʴʪʠʚʠʨʫʝʤʳʤ ʧʦʜʛʨʫʧʧʘʤ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʝʨʩʧʝʢʪʠʚʘʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʚʳʜʝʣʝʥʠʷ ʠ 

ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʥʦʚʳʭ ʪʘʢʩʦʥʦʚ ʉʈɹ, 

ʦʙʠʪʘʶʱʠʭ ʚ ʧʦʢʘ ʝʱʸ ʤʘʣʦʠʟʫʯʝʥʥʦʡ ʦʙʣʘʩʪʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ï ʘʨʢʪʠʯʝʩʢʠʭ 

ʤʦʨʷʭ. ʆʙʨʘʟʫʝʤʳʡ ʉʈɹ ʩʝʨʦʚʦʜʦʨʦʜ ʤʦʞʝʪ ʦʢʠʩʣʷʪʴʩʷ ʥʠʪʨʘʪʨʝʜʫʮʠʨʫʶʱʠʤʠ 

ʙʘʢʪʝʨʠʷʤʠ ʠʟ ʩʝʤʝʡʩʪʚʘ Sulfurovaceae. 

ʅʘ ʥʝʢʦʪʦʨʳʭ ʩʪʘʥʮʠʷʭ ʂʘʨʩʢʦʛʦ ʤʦʨʷ ʚ ʛʣʫʙʦʢʠʭ (ʦʪ 65 ʩʤ) ʩʠʣʴʥʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ (ʜʦ 8.1% ʦʪ ʚʩʝʭ 

ʯʪʝʥʠʡ) ʜʝʪʝʢʪʠʨʦʚʘʣʠ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Thauera (ʩʝʤʝʡʩʪʚʦ Zoogloeaceae ʢʣʘʩʩʘ 

Betaproteobacteria), ʪʘʢʞʝ ʩʧʦʩʦʙʥʳʭ ʢ ʘʥʘʵʨʦʙʥʦʤʫ ʜʳʭʘʥʠʶ, ʠʥʦʛʜʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʣʝʥʠʪʘ ʚ ʢʘʯʝʩʪʚʝ ʘʢʮʝʧʪʦʨʘ ʵʣʝʢʪʨʦʥʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʘʨʢʪʠʯʝʩʢʠʭ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʩʪʘʥʮʠʡ ʯʘʩʪʦ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ (1.4ï8.8% ʦʪ ʚʩʝʭ ʯʪʝʥʠʡ) ʘʥʘʵʨʦʙʥʳʝ 

ʭʝʤʦʛʝʪʝʨʦʪʨʦʬʥʳʝ ʙʘʢʪʝʨʠʠ ʩʝʤʝʡʩʪʚʘ Anaerolineaceae. 



57 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʫʥʠʢʘʣʴʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʪʝʯʝʥʠʡ, 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʥʦʩʘ ʦʩʘʜʢʦʚ, ʨʝʣʴʝʬʘ ʜʥʘ, Eh, ʥʘʣʠʯʠʷ 

ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʪ.ʜ.) ʚ ʤʝʩʪʝ ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ 

ʜʦʥʥʦʛʦ ʦʩʘʜʢʘ. ɹʠʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʮʠʢʣ ʩʝʨʳ ʚ ʦʩʘʜʢʘʭ ʤʦʨʝʡ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɽʚʨʘʟʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʘʥʘʵʨʦʙʥʳʤ ʦʢʠʩʣʝʥʠʝʤ ʤʝʪʘʥʘ ʠ ʮʠʢʣʦʤ 

ʘʟʦʪʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʦʢʠʩʣʝʥʠʝ ʘʤʤʠʘʢʘ (ʢʘʢ ʚ ʚʝʨʭʥʠʭ ʦʢʠʩʣʝʥʥʳʭ 

ʛʦʨʠʟʦʥʪʘʭ, ʪʘʢ ʠ ʚ ʧʦʜʩʪʠʣʘʶʱʠʭ ʛʦʨʠʟʦʥʪʘʭ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʠʩʣʦʨʦʜʘ) ʠ ʜʝʥʠʪʨʠʬʠʢʘʮʠʶ, ʩʦʧʨʷʞʝʥʥʫʶ ʩ ʦʢʠʩʣʝʥʠʝʤ ʩʫʣʴʬʠʜʘ ʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ 

 ̄25-17-00334, https://rscf.ru/project/25-17-00334/. 
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ɼʆʃɻʆɺʈɽʄɽʅʅɸʗ ʕʂʉʇʈɽʉʉʀʗ ʈɽʂʆʄɹʀʅɸʅʊʅʆɻʆ 

ɸɼɽʅʆɸʉʉʆʎʀʀʈʆɺɸʅʅʆɻʆ ɺʀʈʋʉʅʆɻʆ ɺɽʂʊʆʈɸ 

ɻʀʇʇʆʂɸʄʇɸ ʄʃɽʂʆʇʀʊɸʖʑʀʍ ɺ ʎʅʉ ʄʆʃʆɼʀ ʂɽʊʓ 

ONCORHYNCHUS KETA ʏɽʈɽɿ 6 ʄɽʉʗʎɽɺ ʇʆʉʃɽ 

ʀʅʊʈɸʇɸʈɽʅʍʀʄɸʊʆɿʅʆɻʆ ɺɺɽɼɽʅʀʗ ɺ ʄʆɿɾɽʏʆʂ 

ɹʳʢʦʚʘ ʄ.ɽ., ʇʫʱʠʥʘ ɽ.ɺ., ʐʘʤʰʫʨʠʥʘ ɽ.ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, Stykanyova@mail.ru 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʠʨʫʩʥʳʝ ʚʝʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʘʜʝʥʦʚʠʨʫʩʳ (AdV) ʠ 

ʘʜʝʥʦʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʚʠʨʫʩʳ (AAV), ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʙʠʦʣʦʛʠʠ ʠ ʥʝʡʨʦʙʠʦʣʦʛʠʠ ʜʣʷ ʜʦʩʪʘʚʢʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʣʝʪʢʠ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ [1]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʫʩʧʝʰʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʜʘʥʥʳʝ ʦ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʚʠʨʫʩʥʳʭ 

ʯʘʩʪʠʮ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʵʢʩʧʨʝʩʩʠʠ ʪʨʘʥʩʛʝʥʦʚ ʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʦʛʨʘʥʠʯʝʥʳ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʨʝʩʩʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ ʦʨʛʘʥʠʟʤʘ 

[2]. ʂʦʩʪʠʩʪʳʝ ʨʳʙʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʤʦʜʝʣʴ ʙʣʘʛʦʜʘʨʷ ʨʷʜʫ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ï ʚ ʯʘʩʪʥʦʩʪʠ, ʫʧʨʦʱʸʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʥʘʣʠʯʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚ ʤʥʦʛʠʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʛʝʥʦʚ. 

ʀʟʫʯʝʥʠʝ ʚʠʨʫʩʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʚ ʎʅʉ ʨʳʙ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʛʝʥʥʦʡ 

ʵʢʩʧʨʝʩʩʠʠ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʮʝʥʢʝ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ 

ʘʜʝʥʦʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʚʠʨʫʩʥʦʛʦ ʚʝʢʪʦʨʘ ʛʠʧʧʦʢʘʤʧʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (rAAV ) 

ʩʦʭʨʘʥʷʪʴʩʷ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʘ ʚ ʎʅʉ ʛʦʜʦʚʘʣʦʡ ʤʦʣʦʜʠ ʢʝʪʳ 

(Oncorhynchus keta) ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʡ ʠʥʪʨʘʧʘʨʝʥʭʠʤʘʪʦʟʥʦʡ 

ʠʥʲʝʢʮʠʠ ʚ ʤʦʟʞʝʯʦʢ.  

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 60 ʛʦʜʦʚʘʣʳʭ ʤʘʣʴʢʦʚ ʢʝʪʳ (O. keta), 

ʜʣʠʥʦʡ ʪʝʣʘ 18ï22 ʩʤ ʠ ʤʘʩʩʦʡ 49ï58 ʛ (ʈʷʟʘʥʦʚʩʢʠʡ ʨʳʙʦʨʘʟʚʦʜʥʳʡ ʟʘʚʦʜ, 

ʈʦʩʩʠʷ, 2022). ɺʩʝ ʧʨʦʮʝʜʫʨʳ ʧʨʦʚʝʜʝʥʳ ʩʦʛʣʘʩʥʦ ʨʝʛʣʘʤʝʥʪʫ ʅʅʎʄɹ ʠʤ. ɸ.ɺ. 

ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ ʈɸʅ ʠ ʦʜʦʙʨʝʥʳ ʕʪʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʝʡ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ 

ʞʠʚʦʪʥʳʤʠ. ɼʣʷ ʘʥʘʣʠʟʘ ʪʨʘʥʩʜʫʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ 

ʘʜʝʥʦʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʚʠʨʫʩʥʳʡ ʚʝʢʪʦʨ ʛʠʧʧʦʢʘʤʧʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ rAAV 

(AAV1.Camc2a.GCaMP6f.WPRE.bGHpA, Inscopix, ʉʐɸ), ʢʦʜʠʨʫʶʱʠʡ GFP 

(ʛʝʥ ʟʝʣʝʥʦʛʦ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʙʝʣʢʘ). ɺʝʢʪʦʨ (0.2 ʤʢʣ) ʚʚʦʜʠʣʠ 

ʠʥʪʨʘʧʘʨʝʥʭʠʤʘʪʦʟʥʦ ʚ ʜʦʨʩʘʣʴʥʫʶ ʯʘʩʪʴ ʤʦʟʞʝʯʢʘ ʰʧʨʠʮʦʤ ɻʘʤʠʣʴʪʦʥʘ, 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚʚʦʜʠʣʠ PBS (pH 7.2). ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʦʙʝ ʛʨʫʧʧʳ 

ʚʳʚʦʜʠʣʠ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʦʜʚʝʨʛʘʣʠ ʵʚʪʘʥʘʟʠʠ ʤʝʪʦʜʦʤ ʙʳʩʪʨʦʡ 

ʜʝʢʘʧʠʪʘʮʠʠ. ʄʦʟʛ ʬʠʢʩʠʨʦʚʘʣʠ 4% ʨʘʩʪʚʦʨʦʤ ʧʘʨʘʬʦʨʤʘʣʴʜʝʛʠʜʘ ʥʘ PBS, 

ʟʘʪʝʤ ʚʳʜʝʨʞʠʚʘʣʠ ʚ 30% ʩʘʭʘʨʦʟʝ (2 ʩʫʪʦʢ, 4ÁC). ʉʨʝʟʳ (30 ʤʢʤ) ʛʦʪʦʚʠʣʠ ʥʘ 

ʤʠʢʨʦʪʦʤʝ Cryo-star HM 560 MB (Carl Zeiss, ɻʝʨʤʘʥʠʷ). ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ 
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ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Statistica 12, STATA 12 (StataCorp, ʉʐɸ) ʠ 

Excel 2010 (Microsoft, ʉʐɸ). ɼʣʷ 3D-ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʟʞʝʯʢʘ ʧʨʠʤʝʥʷʣʠ 

ʢʦʥʬʦʢʘʣʴʥʳʡ ʤʠʢʨʦʩʢʦʧ LSM 780 NLO ʩ ʩʠʩʪʝʤʦʡ Airiskan (Carl Zeiss, 

ɻʝʨʤʘʥʠʷ). ʀʟʦʙʨʘʞʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʣʠ ʚ Axio Vision ʠ Corel Photo-Paint 12 

(ɻʝʨʤʘʥʠʷ, ʂʘʥʘʜʘ).  

ʏʝʨʝʟ ʰʝʩʪʴ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʠʥʪʨʘʧʘʨʝʥʭʠʤʘʪʦʟʥʦʡ ʠʥʲʝʢʮʠʠ rAAV ʚ 

ʤʦʟʞʝʯʦʢ ʤʦʣʦʜʠ ʢʝʪʳ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʩʪʘʙʠʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʪʨʘʥʩʛʝʥʘ ʚ 

ʩʪʨʫʢʪʫʨʘʭ ʟʘʜʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʤʦʟʛʘ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʜʝʥʩʠʪʦʤʝʪʨʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʘ ʩ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ ʚ ʤʦʟʞʝʯʢʝ, ʚʢʣʶʯʘʷ ʪʝʣʦ ʤʦʟʞʝʯʢʘ, crista 

cerebellum, fossa rhomboidea ʠ granular eminences ï ʢʣʶʯʝʚʳʝ ʩʪʨʫʢʪʫʨʳ, 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʤʦʪʦʨʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ 

ʧʝʨʩʠʩʪʝʥʮʠʶ ʪʨʘʥʩʛʝʥʘ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʟʦʥʘʭ. ɿʜʝʩʴ ʨʘʟʤʝʨʳ 

ʢʣʝʪʦʢ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 9 ʜʦ 14.4 ʤʢʤ, ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ï 64.5 Ñ 7.5 ɽʆʇ. 

ʉʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʦʙʣʘʩʪʠ ʪʨʦʡʥʠʯʥʦʛʦ ʥʝʨʚʘ, ʛʜʝ ʢʣʝʪʢʠ 

ʜʦʩʪʠʛʘʣʠ 22ï48 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ, ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʜʦ 60.9Ñ7.4 ɽʆʇ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʪʨʘʥʩʜʫʢʮʠʠ ʚ ʜʘʥʥʦʡ ʩʝʥʩʦʨʥʦ-ʤʦʪʦʨʥʦʡ ʟʦʥʝ. 

ɸʥʘʣʠʟ ʵʢʩʧʨʝʩʩʠʠ rAAV  ʚ ʦʧʪʠʯʝʩʢʦʤ ʪʝʢʪʫʤʝ ʚʳʷʚʠʣ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʪʠʧʦʚ ʪʨʘʥʩʜʫʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʩ ʤʝʥʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ (7.5ï17.4 ʤʢʤ) ʠ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʜʦ 17.4Ñ3.9 ɽʆʇ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʝʥʩʦʨʥʳʭ ʦʙʣʘʩʪʝʡ ʢ ʚʠʨʫʩʥʦʡ ʜʦʩʪʘʚʢʝ. ʆʙʥʘʨʫʞʝʥʠʝ rAAV  

ʚ ʧʨʦʜʦʣʛʦʚʘʪʦʤ ʤʦʟʛʝ ʠ ʩʪʚʦʣʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚʢʣʶʯʘʷ ʨʝʪʠʢʫʣʷʨʥʫʶ 

ʬʦʨʤʘʮʠʶ, ʛʜʝ ʨʘʟʤʝʨʳ ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʣʠ 3.8ï18.9 ʤʢʤ, ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ 

ʜʦ 18.3Ñ2.2 UOD, ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʚʣʝʯʝʥʠʝ ʥʠʩʭʦʜʷʱʠʭ ʤʦʪʦʨʥʳʭ ʧʨʦʝʢʮʠʡ ʚ 

ʪʨʘʥʩʧʦʨʪ ʪʨʘʥʩʛʝʥʘ.  

ɺʚʝʜʝʥʠʝ rAAV  ʚ ʤʦʟʞʝʯʦʢ ʤʦʣʦʜʠ ʢʝʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʨʫʩʘ ʩʦʭʨʘʥʷʪʴ ʵʢʩʧʨʝʩʩʠʶ ʪʨʘʥʩʛʝʥʘ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʜʣʠʪʝʣʴʥʦʡ ʪʨʘʥʩʜʫʢʮʠʠ ʚ ʎʅʉ. ʅʘʠʙʦʣʴʰʘʷ 

ʵʢʩʧʨʝʩʩʠʷ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʤʦʟʞʝʯʢʝ ʠ ʜʨʫʛʠʭ ʘʥʘʪʦʤʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʠʤ ʟʦʥʘʭ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʠʬʬʫʟʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʨʘʥʩʛʝʥʘ ʯʝʨʝʟ 

ʘʬʬʝʨʝʥʪʥʳʝ ʠ ʵʬʬʝʨʝʥʪʥʳʝ ʥʝʡʨʦʥʘʣʴʥʳʝ ʧʫʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʦʧʦʣʦʛʠʠ 

ʮʝʨʝʙʝʣʣʷʨʥʳʭ ʧʨʦʝʢʮʠʡ ʫ ʨʳʙ. ʅʘʙʣʶʜʘʝʤʘʷ ʵʢʩʧʨʝʩʩʠʷ ʪʨʘʥʩʛʝʥʘ ʯʝʨʝʟ 6 

ʤʝʩʷʮʝʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʝ ʜʣʠʪʝʣʴʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ rAAV  ʚ 

ʵʧʠʩʦʤʘʣʴʥʦʡ ʬʦʨʤʝ ʚ ʎʅʉ. ɺʚʝʜʝʥʠʝ rAAV  ʚ ʤʦʟʞʝʯʦʢ ï ʟʦʥʫ ʩ ʚʳʩʦʢʦʡ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʴʶ ï ʤʦʞʝʪ 

ʦʙʲʷʩʥʷʪʴ ʩʪʦʣʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ [3]. ɺ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʤʠʤʦ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʵʢʩʧʨʝʩʩʠʠ ʚʠʨʫʩʥʦʛʦ ʛʝʥʘ ʚ ʤʦʟʞʝʯʢʝ, 

ʠʩʩʣʝʜʦʚʘʣʠ ʚʦʟʤʦʞʥʳʝ ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʦʪʚʝʪ ʥʘ 

ʜʣʠʪʝʣʴʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ. ʅʘʤʠ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ rAAV  ʚ ʤʦʟʞʝʯʦʢ ʨʳʙʳ ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʣʝʪʘʣʴʥʦʤʫ 

ʠʩʭʦʜʫ ʫ ʞʠʚʦʪʥʳʭ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʠʨʫʩʘ ʚʳʟʳʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ, ʥʝ 

ʩʦʧʨʦʚʦʞʜʘʷʩʴ ʛʠʙʝʣʴʶ ʢʣʝʪʦʢ ʠʣʠ ʫʭʫʜʰʝʥʠʝʤ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ. 
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ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʨʳʙ 

ʧʦʟʚʦʣʷʶʪ ʠʤ ʵʬʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʠʨʫʩʥʫʶ ʥʘʛʨʫʟʢʫ ʙʝʟ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʪʢʘʥʝʡ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ rAAV  ʥʝ ʠʥʠʮʠʠʨʫʝʪ 

ʦʩʪʨʫʶ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ, ʩʧʦʩʦʙʥʫʶ ʧʨʠʚʝʩʪʠ ʢ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ, ʘ 

ʩʢʦʨʝʝ ʚʳʟʳʚʘʝʪ ʤʷʛʢʫʶ, ʭʨʦʥʠʯʝʩʢʫʶ ʬʦʨʤʫ ʵʢʩʧʨʝʩʩʠʠ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴ ʦʪʩʫʪʩʪʚʠʝ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʠ ʚʠʨʫʩʳ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʨʘʩʰʠʨʷʶʪ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ 

ʧʝʨʩʠʩʪʝʥʮʠʠ ʚʠʨʫʩʥʳʭ ʚʝʢʪʦʨʦʚ ʠ ʦʪʢʨʳʚʘʶʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʨʫʩʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘ ʎʅʉ ʠ ʝʸ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 121082600034-5 
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ʇʈɽɼɺɸʈʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʇɸʈɸɿʀʊʆʌɸʋʅʓ ɻʀɼʈʆɹʀʆʅʊʆɺ 

ʇʈʀɹʈɽɾʅʆʁ ɿʆʅʓ ɹʋʍʊ ʇʆʉʇɽʃʆɺɸ ʀ ɸʗʂʉ ʆʉʊʈʆɺɸ 

ʈʋʉʉʂʀʁ 
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ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʠʩʘʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʘʨʘʟʠʪʦʚ 

ʤʦʣʣʶʩʢʦʚ ʠ ʨʘʢʦʦʙʨʘʟʥʳʭ ʠʟ ʙʫʭʪ ɸʷʢʩ ʠ ʇʦʩʧʝʣʦʚʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʘ 

ʈʫʩʩʢʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ. 

ʉ ʥʘʯʘʣʘ ʘʧʨʝʣʷ ʧʦ ʥʘʯʘʣʦ ʠʶʥʷ 2025 ʛ. ʩʦʙʨʘʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʘʣʘʢʦ- 

ʠ ʢʨʫʩʪʘʮʠʦʬʘʫʥʳ ʚ ʙʫʭʪʘʭ ɸʷʢʩ ʠ ʇʦʩʧʝʣʦʚʘ ʚ ʘʢʚʘʪʦʨʠʠ ʦʩʪʨʦʚʘ ʈʫʩʩʢʠʡ. 

ɺʳʙʦʨʢʘ ʤʘʣʘʢʦʬʘʫʥʳ ʩʦʩʪʦʷʣʘ ʠʟ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ ʨʦʜʦʚ Littorina ʠ 

Nucella. ʂʨʫʩʪʘʮʠʦʬʘʫʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʟʠʘʪcʢʠʤ ʧʨʠʙʨʝʞʥʳʤ ʢʨʘʙʦʤ 

Hemigrapsus sanguineus. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʳʝ ʚʳʙʦʨʢʠ ʤʦʣʣʶʩʢʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ 

ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʦʙʝʠʭ ʙʫʭʪ: ʚ ʧʨʝʜʝʣʘʭ 100ï150 ʦʩʦʙʝʡ ʢʘʞʜʦʛʦ ʚʠʜʘ. 

ʄʦʣʣʶʩʢʦʚ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ (ʦʢʦʣʦ 1.5ï2 ʩʤ) ʨʘʩʩʘʞʠʚʘʣʠ ʚ ʚʦʜʝ ʚ ʯʘʰʢʘʭ 

ʇʝʪʨʠ ʜʠʘʤʝʪʨʦʤ 12 ʩʤ ʧʦ ʯʝʪʳʨʝïh ʝʩʪʴ ʦʩʦʙʝʡ. ʆʩʪʘʚʣʷʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ ʦʪ ʧʦʣʫʯʘʩʘ ʜʦ ʪʨʸʭ ʯʘʩʦʚ. ɺ ʪʝʯʝʥʠʝ 

ʧʝʨʚʦʛʦ ʧʦʣʫʯʘʩʘ ʥʘʯʠʥʘʶʪ ʚʳʭʦʜʠʪʴ ʮʝʨʢʘʨʠʠ ʪʨʝʤʘʪʦʜ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ 

ʚʳʜʝʨʞʢʠ ʤʦʣʣʶʩʢʦʚ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʩʦʩʪʘʚʠʣʦ ʦʪ ʪʨʸʭ ʜʦ ʩʝʤʠ ʩʫʪʦʢ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʟʘʨʘʞʸʥʥʦʩʪʠ. ʎʝʨʢʘʨʠʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʚʠʜ 

Cercaria fluviocinguli II . 

ʅʘʠʤʝʥʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʚʘʟʠʠ ʤʦʣʣʶʩʢʦʚ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʥʘʯʘʣʝ 

ʘʧʨʝʣʷ, ʚ ʢʦʥʮʝ ʤʝʩʷʮʘ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʢʦʣʠʯʝʩʪʚʦ 

ʮʝʨʢʘʨʠʡ, ʧʦʢʠʥʫʚʰʠʭ ʤʦʣʣʶʩʢʦʚ ʟʘ ʩʫʪʢʠ, ʜʦʩʪʠʛʘʣʦ ʧʦʨʷʜʢʘ 5000 ʥʘ ʦʜʥʦʛʦ 

ʤʦʣʣʶʩʢʘ. ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ, ʙʣʠʟʢʘʷ ʢ ʥʫʣʶ, ʙʳʣʘ ʚ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ 

ʙʫʭʪʳ, ʪʦʛʜʘ ʢʘʢ ʚ ʟʘʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʧʨʝʚʳʰʘʣʘ 50%. ʇʨʠ ʵʪʦʤ ʫ ʦʪʜʝʣʴʥʳʭ 

ʦʩʦʙʝʡ ʤʦʣʣʶʩʢʦʚ ʚʳʭʦʜ ʮʝʨʢʘʨʠʡ ʟʘ ʩʫʪʢʠ ʤʦʛ ʧʨʝʚʳʩʠʪʴ ʜʝʩʷʪʴ ʪʳʩʷʯ. ɺ 

ʢʦʥʮʝ ʘʧʨʝʣʷ ï ʥʘʯʘʣʝ ʤʘʷ ʚ ʙʫʭʪʝ ʇʦʩʧʝʣʦʚʘ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ 

ʧʨʠʙʣʠʞʘʣʘʩʴ ʢ 50%. ʉʪʝʧʝʥʴ ʚʳʭʦʜʘ ʮʝʨʢʘʨʠʡ ʥʘ ʦʜʥʫ ʦʩʦʙʴ ʤʦʣʣʶʩʢʘ 

ʩʦʭʨʘʥʷʣʘʩʴ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʝʣʘʭ ʙʫʭʪʳ ɸʷʢʩ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ. 

ʂʨʦʤʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʤʦʣʣʶʩʢʦʚ ʠ ʢʨʘʙʦʚ ʚ ʙʫʭʪʝ ɸʷʢʩ ʚ ʤʘʝ ʚʳʣʦʚʣʝʥʳ 

ʪʨʝʧʘʥʛʠ ʠ ʢʫʢʫʤʘʨʠʠ. ʇʦʣʥʦʝ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʩʣʝʜʥʠʭ ʥʝ 

ʚʳʷʚʠʣʦ ʟʘʨʘʞʸʥʥʦʩʪʠ. 

ɺ ʦʙʝʠʭ ʙʫʭʪʘʭ ʚʳʙʦʨʢʠ ʢʨʘʙʦʚ ʩʦʩʪʘʚʣʷʣʠ ʦʢʦʣʦ 50 ʦʩʦʙʝʡ. ʀʭ 

ʧʘʨʘʟʠʪʦʬʘʫʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʠʜʘʤʠ ʧʘʨʘʟʠʪʦʚ, ʨʘʥʝʝ ʦʙʥʘʨʫʞʝʥʥʳʤʠ ʚ ʙʫʭʪʝ 
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ɸʭʣʸʩʪʳʰʝʚʘ ʦʩʪʨʦʚʘ ʈʫʩʩʢʠʡ: ʤʝʪʘʮʝʨʢʘʨʠʠ C. fluviocinguli II, ʥʝʤʘʪʦʜʳ 

Heliconema anguillae ʠ ʢʦʨʥʝʛʦʣʦʚʳʝ ʨʘʢʠ Polyascus polygeneus (ʨʠʩ. 1) [1]. 

 

 
 

ʇʘʨʘʟʠʪʳ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʙʫʭʪʘʭ ʇʦʩʧʝʣʦʚʘ ʠ ɸʷʢʩ ʥʘ ʩʝʚʝʨʝ ʦʩʪʨʦʚʘ 

ʈʫʩʩʢʠʡ. ɸ ï ʀʥʮʠʩʪʠʨʦʚʘʥʥʘʷ ʤʝʪʘʮʝʨʢʘʨʠʷ Cercaria fluviocinguli II  ʠʟ ʢʨʘʙʘ 

Hemigrapsus sanguineus. ɹ ï ʕʢʩʮʠʩʪʠʨʦʚʘʥʥʘʷ ʤʝʪʘʮʝʨʢʘʨʠʷ C. fluviocinguli II . 

ɺ ï ʎʝʨʢʘʨʠʷ C. fluviocinguli II  ʠʟ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ ʨʦʜʦʚ Littorina ʠ 

Nucella. ɻ ï ʅʝʤʘʪʦʜʘ Heliconema anguillae. 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʠ ʚʠʜʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʧʘʨʘʟʠʪʦʚ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʧʦʩʪʦʷʥʥʳʝ ʟʦʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʧʫʪʸʤ 

ʦʩʚʝʪʣʝʥʠʷ ʚ ʨʘʩʪʚʦʨʝ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʠ ʛʣʠʮʝʨʠʥʘ (1:1) ʚ ʪʝʯʝʥʠʝ ʦʪ 

ʧʦʣʫʯʘʩʘ ʜʦ ʧʦʣʫʪʦʨʘ ʯʘʩʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʢʪʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʟʘʢʨʝʧʣʝʥʠʝʤ ʚ ʛʣʠʮʝʨʠʥ-ʞʝʣʘʪʠʥʝ ʥʘ ʧʦʢʨʦʚʥʦʤ ʩʪʝʢʣʝ. ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ ʟʘʨʘʞʸʥʥʦʩʪʠ ʧʨʠʤʝʥʷʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ 

ʠʥʚʘʟʠʠ, ʘʤʧʣʠʪʫʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ, ʩʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʠ 

ʠʥʜʝʢʩ ʦʙʠʣʠʷ [2]. 

ɺ ʮʝʣʦʤ ʧʦʣʫʯʝʥʥʳʝ ʧʝʨʚʠʯʥʳʝ ʜʘʥʥʳʝ ʧʦ ʟʘʨʘʞʸʥʥʦʩʪʠ ʙʨʶʭʦʥʦʛʠʭ 

ʤʦʣʣʶʩʢʦʚ ʠ ʢʨʘʙʦʚ ʚ ʙʫʭʪʘʭ ɸʷʢʩ ʠ ʇʦʩʧʝʣʦʚʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʘ ʈʫʩʩʢʠʡ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʨʘʥʝʝ ʩʚʝʜʝʥʠʷʤʠ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʧʘʨʘʟʠʪʦʚ, 

ʦʜʥʘʢʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ [1]. ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʝʦʙʭʦʜʠʤʘ 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʟʘʨʘʞʸʥʥʦʩʪʠ 

ʛʠʜʨʦʙʠʦʥʪʦʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʘ ʈʫʩʩʢʠʡ ʚ ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 894/2025 

çʇʘʨʘʟʠʪʦʬʘʫʥʘ ʛʠʜʨʦʙʠʦʥʪʦʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʘ 

ʈʫʩʩʢʠʡè ʟʘ ʩʯʸʪ ʩʨʝʜʩʪʚ ʛʨʘʥʪʘ ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ ɼʘʣʴʨʳʙʚʪʫʟʘ. 
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sanguineus ʚ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ // VIII ʅʘʮʠʦʥʘʣʴʥʘʷ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʨʳʙʥʦʡ 

ʦʪʨʘʩʣʠ ʚ ʢʦʥʪʝʢʩʪʝ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
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2. ʅʠʢʦʥʦʨʦʚʘ ɺ.ɻ. ʀʥʜʝʢʩʥʳʡ ʤʝʪʦʜ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʚ ʧʘʨʘʟʠʪʦʣʦʛʠʠ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ 

ʧʨʠʢʣʘʜʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 2020. ˉ 8. ʉ. 12ï16. 
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ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, venchakov.vs@dvfu.ru  

 

Pseudoalteromonas piscicida 2202 ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ 

Gammaproteobacteria, ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʠʟ ʛʝʤʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʜʚʫʩʪʚʦʨʯʘʪʦʛʦ 

ʤʦʣʣʶʩʢʘ Modiolus kurilensis. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʰʪʘʤʤʘ 

ʦʙʦʩʥʦʚʘʥʘ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ, ʬʫʥʛʠʮʠʜʥʳʝ, 

ʘʥʪʠʦʙʨʘʩʪʘʶʱʠʝ, ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʝ ʘʛʝʥʪʳ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʘʥʪʠʦʙʨʘʩʪʘʶʱʠʭ ʧʦʢʨʳʪʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʙʠʦʪʠʢʘ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʬʨʘʢʮʠʠ 

ʧʠʛʤʝʥʪʘ ʠʟ P. piscicida, ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʠ ʦʮʝʥʢʘ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʫʣʴʪʫʨʘʭ Escherichia 

coli ʠ Vibrio sp. 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʰʪʘʤʤʘ P. piscicida ʥʘ Marine agar 2216 ʚ ʪʝʯʝʥʠʝ 5 

ʩʫʪʦʢ ʚ ʩʪʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʦʢʦʣʦ 1.5 ʛ ʩʳʨʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʤʘʩʩʳ. ʕʢʩʪʨʘʢʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʘʥʦʣ-ʘʮʝʪʦʥʦʚʦʡ ʩʤʝʩʠ 

(7:3) ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:10 ʤʘʩʩʳ ʢ ʦʙʲʝʤʫ. ɼʘʣʝʝ ʵʢʩʪʨʘʢʪ ʧʦʜʚʝʨʛʘʣʩʷ ʦʙʨʘʙʦʪʢʝ 

ʠʤʧʫʣʴʩʥʳʤ ʫʣʴʪʨʘʟʚʫʢʦʤ ʧʨʠ ʤʦʱʥʦʩʪʠ 60% ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ ʠ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʩʷ ʧʨʠ 10 000g ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4ÁC. 

ɺʳʜʝʣʝʥʠʝ ʧʠʛʤʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʝʪʦʜʦʤ ʧʨʝʧʘʨʘʪʠʚʥʦʡ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ Unimicro 

EasySepÈ-3030 ʩ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ UV-ʜʝʪʝʢʪʦʨʦʤ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʢʦʣʦʥʢʦʡ C18 10 ʤʤ Ĭ 250 ʤʤ. ɻʨʘʜʠʝʥʪ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚʢʣʶʯʘʣ ʩʣʝʜʫʶʱʠʝ 

ʵʪʘʧʳ: ʩ 1 ʧʦ 25 ʤʠʥʫʪʫ ï ʤʝʪʘʥʦʣ: ʚʦʜʘ 60:40, ʩ 25 ʧʦ 35 ʤʠʥʫʪʫ ï ʤʝʪʘʥʦʣ: ʚʦʜʘ 

80:20, ʧʨʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ 3 ʤʣ/ʤʠʥ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ ʬʨʘʢʮʠʠ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʪʨʠ ʧʠʢʘ ʧʠʛʤʝʥʪʦʚ ʩ 

ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʤʘʩʩʘʤʠ 845, 870 ʠ 940. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʡ 

ʧʠʛʤʝʥʪ ʦʢʘʟʳʚʘʝʪ ʠʥʛʠʙʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ Vibrio splendidus 2649 

ʠ ʂʦʥʩʦʨʮʠʫʤʘ ʤʦʨʩʢʠʭ ʙʘʢʪʝʨʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʟʜʘʶʪ ʦʩʥʦʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʠʛʤʝʥʪʘ P. piscicida, ʚʢʣʶʯʘʷ ʠʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʚʳʜʝʣʝʥʥʳʭ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʦʮʝʥʢʫ ʠʭ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʕʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʨʦʣʴ ʚʠʜʘ P. piscicida ʚ ʤʦʨʩʢʠʭ 

ʵʢʦʩʠʩʪʝʤʘʭ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʩʪʨʘʪʝʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʫʥʠʢʘʣʴʥʳʭ 

ʩʚʦʡʩʪʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. 

ʈʘʙʦʪʘ ʯʘʩʪʠʯʥʦ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʎʂʇ çʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤè, 

ʅʅʎʄɹ ɼɺʆ ʈɸʅ (ʛ. ɺʣʘʜʠʚʦʩʪʦʢ).  
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ʋ ɼɺʋʉʊɺʆʈʏɸʊʆɻʆ ʄʆʃʃʖʉʂɸ MYA JAPONICA (BIVALVIA : 

MYIDAE ), ʆɹʀʊɸʖʑɽɻʆ ɺ ʗʇʆʅʉʂʆʄ ʀ ɾɽʃʊʆʄ ʄʆʈʗʍ, 

ʆɹʅɸʈʋɾɽʅʓ ɻɽʊɽʈʆɻɽʅʅʓɽ ʉʇɽʈʄɸʊʆɿʆʀɼʓ, 

ʂʆʃʀʏɽʉʊɺɽʅʅʓɽ ɺɸʈʀɸʎʀʀ ʂʆʊʆʈʓʍ ɻɽʆɻʈɸʌʀʏɽʉʂʀ 

ʉʇɽʎʀʌʀʏʅʓ 

ɺʝʭʦʚʘ ɽ.ɽ.1, ʇʠʤʝʥʦʚʘ ɽ.ɸ.1, ɸʣʝʢʩʘʥʜʨʦʚʘ ʗ.ʅ.1, ʏʞʘʥ ʎ.2, ʎʟʷʦ ʀ.2, 

ʈʝʫʥʦʚʘ ʖ.ɸ.3, ʈʝʫʥʦʚ ɸ.ɸ.3 

1ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, evechova@gmail.com 
2ʀʥʩʪʠʪʫʪ ʦʢʝʘʥʦʣʦʛʠʠ, ʂʠʪʘʡ, ʛ. ʎʠʥʜʘʦ 

3ʋʥʠʚʝʨʩʠʪʝʪ ʉʚʷʪʦʛʦ ʌʨʘʥʮʠʩʢʘ-ʂʩʘʚʠʝʨʘ, ʂʘʥʘʜʘ, ʛ. ɸʥʪʠʛʦʥʠʰ 

 

ʄʦʨʩʢʠʝ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʨʦʜʫ Mya, ʦʙʠʪʘʶʪ 

ʚ ʙʦʨʝʘʣʴʥʳʭ ʠ ʫʤʝʨʝʥʥʳʭ ʟʦʥʘʭ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ. ɺ ɸʪʣʘʥʪʠʢʝ, ʘ ʪʘʢʞʝ ʚ 

ɽʚʨʦʧʝʡʩʢʠʭ ʤʦʨʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʠʜ Mya arenaria Linnaeus, 1758. ʆʜʥʘʢʦ ʜʣʷ 

ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʙʦʣʝʝ ʪʠʧʠʯʝʥ ʚʠʜ M. japonica Jay, 1857. M. japonica ï 

ʟʘʨʳʚʘʶʱʠʡʩʷ ʜʚʫʩʪʚʦʨʯʘʪʳʡ ʤʦʣʣʶʩʢ, ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʠʣʠʩʪʳʭ ʧʨʠʣʠʚʥʦ-

ʦʪʣʠʚʥʳʭ ʠ ʤʝʣʢʦʚʦʜʥʳʭ ʩʫʙʣʠʪʦʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. ʇʦʧʫʣʷʮʠʠ ʵʪʦʛʦ 

ʚʠʜʘ ʦʙʥʘʨʫʞʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʊʠʭʦʤ ʦʢʝʘʥʝ, ʘ ʠʤʝʥʥʦ ʚʜʦʣʴ ʙʝʨʝʛʦʚ 

ʨʦʩʩʠʡʩʢʦʛʦ ʇʨʠʤʦʨʴʷ, ʗʧʦʥʠʠ, ʂʠʪʘʷ, ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʚ ʨʘʡʦʥʝ 

ɸʚʩʪʨʘʣʠʠ (ʦ-ʚ ʊʘʩʤʘʥʠʷ) ʠ ʫ ʟʘʧʘʜʥʳʭ ʙʝʨʝʛʦʚ ʂʘʥʘʜʳ (ʧʨʦʚʠʥʮʠʷ ɹʨʠʪʘʥʩʢʘʷ 

ʂʦʣʫʤʙʠʷ) [1]. 

ʇʦʩʢʦʣʴʢʫ ʚ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʨʝʛʠʦʥʝ M. japonica ʷʚʣʷʝʪʩʷ 

ʟʥʘʯʠʤʳʤ ʦʙʲʝʢʪʦʤ ʧʨʦʤʳʩʣʘ ʠ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʢʨʠʪʝʨʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʪʜʝʣʷʪʴ ʵʪʦʪ ʚʠʜ ʦʪ ʜʨʫʛʠʭ ʤʠʠʜ, ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʠʜ 

ʥʘ ʦʩʥʦʚʝ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʯʘʩʪʦ ʙʳʚʘʝʪ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ ʚʩʣʝʜʩʪʚʠʝ 

ʤʝʞʚʠʜʦʚʦʛʦ ʩʭʦʜʩʪʚʘ ʨʘʢʦʚʠʥ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʩʧʦʩʦʙʦʤ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʢʠʡ ʘʥʘʣʠʟ. ʆʜʥʘʢʦ, ʙʣʘʛʦʜʘʨʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʫʯʝʥʳʭ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʜʦʚʘʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʦʟʤʦʞʥʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ M. arenaria ʠ M. 

japonica ʚʠʜʦʩʧʝʮʠʬʠʯʥʘ ʠ ʧʦʟʚʦʣʷʝʪ ʦʪʣʠʯʘʪʴ ʵʪʠ ʜʚʘ ʚʠʜʘ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʫʞʩʢʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʢʣʝʪʦʢ ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʠʠʜ.  

ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʤʳ ʚʧʝʨʚʳʝ ʧʨʦʚʝʣʠ ʢʦʤʧʣʝʢʩʥʦʝ ʚʠʜʦʚʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʠʠʜ, ʦʙʠʪʘʶʱʠʭ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʘʡʦʥʘʭ ʨʦʩʩʠʡʩʢʦʛʦ ʇʨʠʤʦʨʴʷ 

(ʗʧʦʥʩʢʦʝ ʤʦʨʝ), ʘ ʪʘʢʞʝ ʂʠʪʘʡʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʚ ʨʘʡʦʥʝ ʛ. ʎʠʥʜʘʦ (ɾʝʣʪʦʝ 

ʤʦʨʝ). ʅʘʤʠ ʚʳʧʦʣʥʝʥ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʤʫʞʩʢʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʢʣʝʪʦʢ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

1. ʄʦʣʝʢʫʣʷʨʥʳʡ ʘʥʘʣʠʟ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʛʝʥʘ ʮʠʪʦʭʨʦʤ c ʦʢʩʠʜʘʟʳ ʩʫʙʲʝʜʠʥʠʮʳ I (COI) ʧʦʢʘʟʘʣ, ʯʪʦ 
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ʚʩʝ ʧʷʪʴ ʦʙʨʘʟʮʦʚ, ʩʦʙʨʘʥʥʳʭ ʥʘʤʠ ʚ ʗʧʦʥʩʢʦʤ ʤʦʨʝ, ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʚʠʜʫ M. 

japonica. ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʢʦʣʣʝʛ, ʧʦʣʫʯʝʥʥʳʝ 

ʨʘʥʝʝ ʜʣʷ ʦʜʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʤʠʠ, ʩʦʙʨʘʥʥʦʛʦ ʚ ʗʧʦʥʩʢʦʝ ʤʦʨʝ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ 

ʚʪʦʨʦʡ ʵʢʟʝʤʧʣʷʨ ʤʠʠ, ʥʘʡʜʝʥʥʳʡ ʥʘʰʠʤʠ ʢʦʣʣʝʛʘʤʠ ʚ ʪʦʤ ʞʝ ʨʘʡʦʥʝ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʙʳʣ ʛʝʥʝʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥ ʢʘʢ M. uzenensis [1]. ʕʪʦ ʛʦʚʦʨʠʪ ʦ 

ʪʦʤ, ʯʪʦ ʚ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʦʙʠʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚʠʜ M. japonica, 

ʠ ʨʘʩʰʠʨʝʥʥʦʝ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʘʢʪʫʘʣʴʥʳʤ. 

2. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʝʨʦ-ʦʭʨʠʩʪʳʡ ʮʚʝʪ ʨʘʢʦʚʠʥ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ M. japonica, ʣʠʙʦ ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʠʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʪʪʝʥʢʦʚ, ʣʠʙʦ ʜʦʧʦʣʥʝʥ ʮʚʝʪʦʤ ʜʦʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ. ʋ ʚʩʝʭ 

ʵʢʟʝʤʧʣʷʨʦʚ ʤʠʠ, ʩʦʙʨʘʥʥʳʭ ʚ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ, ʧʨʦʣʠʚʝ ɹʦʩʬʦʨ ɺʦʩʪʦʯʥʳʡ 

ʠ ʚ ʘʢʚʘʪʦʨʠʠ ʦʢʦʣʦ ʛ. ʎʠʥʜʘʦ, ʧʝʨʠʦʩʪʨʘʢʫʤ ʨʘʢʦʚʠʥ ʥʝ ʜʦʧʦʣʥʝʥ ʛʨʫʥʪʦʚʳʤʠ 

ʦʪʪʝʥʢʘʤʠ. ʆʜʥʘʢʦ ʫ ʤʠʠ ʠʟ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʠʟ ʟʘʣ. ɺʦʩʪʦʢ ʧʝʨʠʦʩʪʨʘʢʫʤ 

ʨʘʢʦʚʠʥʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʜʦʧʦʣʥʝʥ ʧʷʪʥʘʤʠ ʩʠʥʝʛʦ ʮʚʝʪʘ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʮʚʝʪʫ ʠʣʘ, ʚ ʢʦʪʦʨʦʤ ʞʠʚʫʪ ʤʦʣʣʶʩʢʠ. ɺ 

ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ ʨʘʢʦʚʠʥʳ ʤʠʠ ʧʨʦʧʠʪʘʥʳ ʩʫʙʩʪʨʘʪʥʳʤ ʧʠʛʤʝʥʪʦʤ ʥʝ ʪʦʣʴʢʦ 

ʩ ʚʥʝʰʥʝʡ, ʥʦ ʠ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ. ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʢʨʘʩʢʠ ʨʘʢʦʚʠʥ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʢʟʝʤʧʣʷʨʦʚ ʤʠʠ. 

3. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʫʞʩʢʠʭ ʛʘʤʝʪ ʫ M. 

japonica ʠʟ ʗʧʦʥʩʢʦʛʦ ʠ ɾʝʣʪʦʛʦ ʤʦʨʝʡ ʠʜʝʥʪʠʯʥʳ ʪʘʢʦʚʳʤ ʫ ʜʨʫʛʠʭ Bivalvia. 

ɺ ʮʠʪʦʧʣʘʟʤʝ ʩʧʝʨʤʘʪʦʛʦʥʠʝʚ ʠ ʩʧʝʨʤʘʪʦʮʠʪʦʚ ʦʙʥʘʨʫʞʝʥʳ ʙʝʟʤʝʤʙʨʘʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ï ʟʘʨʦʜʳʰʝʚʳʝ ʛʨʘʥʫʣʳ (ɿɻ), ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʠʥʜʫʮʠʨʦʚʘʥʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʤʝʡʦʪʠʯʝʩʢʠʭ ʜʝʣʝʥʠʡ. 

ɺ ʩʧʝʨʤʘʪʠʜʘʭ ʠ ʩʧʝʨʤʘʪʦʟʦʠʜʘʭ ɿɻ ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʠʭ 

ʚʘʞʥʦʩʪʴ ʠʤʝʥʥʦ ʜʣʷ ʨʘʥʥʠʭ ʩʪʘʜʠʡ ʤʝʡʦʟʘ. ʅʘʣʠʯʠʝ ɿɻ ʚ ʮʠʪʦʧʣʘʟʤʝ 

ʩʪʚʦʣʦʚʳʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʢʣʝʪʦʢ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʦʪʢʨʳʚʘʝʪ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʛʘʤʝʪ 

ʢʦʤʤʝʨʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʚʠʜʦʚ Bivalvia [2]. 

4. ɺ ʧʨʦʮʝʩʩʝ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʬʦʨʤʠʨʫʶʪʩʷ ʩʧʝʨʤʘʪʦʟʦʠʜʳ, ʥʝʢʦʪʦʨʘʷ 

ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʠʩʘʥʠʶ, ʨʘʥʝʝ ʩʜʝʣʘʥʥʦʤʫ ʥʘʰʠʤʠ ʢʦʣʣʝʛʘʤʠ 

[1]. ʅʘʰʠ ʜʘʥʥʳʝ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʩʪʴ ʩʪʨʦʝʥʠʷ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʠʠʜ ʠ ʪʦ, ʯʪʦ ʤʦʞʥʦ ʨʘʟʣʠʯʘʪʴ ʚʠʜʳ M. japonica ʠ M. arenaria 

ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʠʭ ʤʫʞʩʢʠʭ ʛʘʤʝʪ. ʆʜʥʘʢʦ, ʯʪʦ ʢʘʩʘʝʪʩʷ M. japonica, ʚ ʥʘʰʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʫʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʜʦʧʦʣʥʝʥʠʝ ʢ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ, ʚ ʥʘʙʦʨʝ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʢʣʝʪʦʢ ʤʠʠ ʷʧʦʥʩʢʦʡ ʠʤʝʝʪʩʷ ʥʝ ʦʜʠʥ, ʘ ʜʚʘ ʤʦʨʬʦʪʠʧʘ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ: (1) ʤʦʨʬʦʪʠʧ ʩ ʠʟʦʛʥʫʪʳʤ ʷʜʨʦʤ ʠ ʘʢʨʦʩʦʤʥʳʤ ʧʫʟʳʨʴʢʦʤ ʠ 

(2) ʤʦʨʬʦʪʠʧ ʩ ʧʨʷʤʳʤ ʷʜʨʦʤ ʠ ʘʢʨʦʩʦʤʥʳʤ ʧʫʟʳʨʴʢʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜ M. 

japonica, ʦʙʠʪʘʶʱʠʡ ʢʘʢ ʚ ʗʧʦʥʩʢʦʤ, ʪʘʢ ʠ ʚ ɾʝʣʪʦʤ ʤʦʨʷʭ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ ʜʠʤʦʨʬʠʟʤʦʤ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ.  
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5. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʨʬʦʪʠʧʦʚ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚʘʨʴʠʨʫʝʪ ʚ 

ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ M. japonica. ʊʘʢ, ʚ ʟʘʣʠʚʝ ɺʦʩʪʦʢ ʫ M. japonica ʥʘ ʜʦʣʶ 

1-ʛʦ ʤʦʨʬʦʪʠʧʘ ʧʨʠʭʦʜʠʪʩʷ 71%, ʥʘ ʜʦʣʶ 2-ʛʦ  29%. ʋ M. japonica ʠʟ 

ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ, ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʧʨʦʣʠʚʘ ɹʦʩʬʦʨ ɺʦʩʪʦʯʥʳʡ ʥʘ ʜʦʣʶ 

1-ʛʦ ʠ 2-ʛʦ ʤʦʨʬʦʪʠʧʦʚ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʧʨʠʭʦʜʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 63 ʠ 37%, 

71 ʠ 29%, 87 ʠ 13%. ʋ M. japonica ʠʟ ɾʝʣʪʦʛʦ ʤʦʨʷ ʵʪʦ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ 84 ʠ 16%. ʌʝʥʦʤʝʥ ʛʝʪʝʨʦʤʦʨʬʠʟʤʘ ʤʫʞʩʢʠʭ ʛʘʤʝʪ ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

ʥʘʤʠ ʠ ʫ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ 

ʗʧʦʥʩʢʦʤ ʤʦʨʝ [3]. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʚʘʨʠʘʮʠʠ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ M. japonica ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʩʧʝʮʠʬʠʯʥʳ, ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʤʫʞʩʢʠʭ ʛʘʤʝʪ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʙʨʘʟʮʦʚ ʤʦʣʣʶʩʢʦʚ ʵʪʦʛʦ ʚʠʜʘ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 124021900010-2. 

 

1. Zhang J., Yurchenko O.V., Lutaenko K.A., Kalachev A.V., Nekhaev I.O., Aguilar 

R., Zhan Z., Ogburn M.B. A tale of two soft-shell clams: an integrative 

taxonomicanalysis confirms Mya japonica as a valid species distinct from Mya 

arenaria (Bivalvia: Myidae) // Zool. J. Linn. Soc. 2018. Vol. 184. P: 605ï622.  

2. Reunov A.A., Alexandrova YN., Komkova A.V., Reunova Y.A., Pimenova E.A., 

Vekhova E.E., Milani L. VASA-induced cytoplasmic localization of CYTB-

positive mitochondrial substance occurs by destructive and nondestructive 

mitochondrial effusion, respectively, in early and late spermatogenic cells of the 

Manila clam // Protoplasma. 2021. Vol. 258. P. 817ï825. 

3. Vekhova E.E., Kiselev K., Alexandrova Y.N., Akhmadieva A.V., Reunova Y.A., 

Reunov A.A. The mytilid bivalve Mytilus trossulus exhibits area-specific 

proportions of heteromorphic spermatozoa in the Sea of Japan // Invertebr. 

Reprod. Dev. 2024. Vol. 68. P. 1ï9.  

  



68 

 

ʇɽʈɺʓɽ ʉɺɽɼɽʅʀʗ ʆ ɺʀɼʆɺʆʄ ʉʆʉʊɸɺɽ ʆʌʀʋʈ 

(ECHINODERMATA : OPHIUROIDEA ) ʅɸ ʇʆɼɺʆɼʅʓʍ ʇʆɼʅʗʊʀʗʍ 

ʀʄʇɽʈɸʊʆʈʉʂʆɻʆ ʍʈɽɹʊɸ ɺ ʉɽɺɽʈʆ-ɿɸʇɸɼʅʆʁ ʏɸʉʊʀ 

ʊʀʍʆɻʆ ʆʂɽɸʅɸ 

ɺʦʣʢʦʚʘ ɸ.ʃ.ĭ, ɼʘʫʪʦʚ ʉ.ʐ.1, ɼʘʫʪʦʚʘ ʊ.ʅ.1 

ĭʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, al99volkova@gmail.com 

 

ʆʬʠʫʨʳ (ʪʠʧ Echinodermata, ʢʣʘʩʩ Ophiuroidea) ʷʚʣʷʶʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʫʷʟʚʠʤʳʭ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʨʫʛʦʚʦʨʦʪʘ ʫʛʣʝʨʦʜʘ ʚ ʦʢʝʘʥʝ, 

ʜʦʤʠʥʠʨʫʶʪ ʚ ʜʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʛʣʫʙʦʢʦʚʦʜʥʳʭ), ʯʘʩʪʦ ʦʙʨʘʟʫʷ 

ʤʦʥʦʚʠʜʦʚʳʝ ʠ ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ɿʤʝʝʭʚʦʩʪʢʠ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ 

ʦʙʣʘʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ, ʥʦ ʠ ʙʠʦʤʘʩʩʦʡ, ʯʪʦ ʜʝʣʘʝʪ ʜʘʥʥʫʶ 

ʛʨʫʧʧʫ ʦʨʛʘʥʠʟʤʦʚ ʫʜʦʙʥʳʤ ʠʥʜʠʢʘʪʦʨʥʳʤ ʠ ʤʦʜʝʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʦʥʠʪʦʨʠʥʛ 

ʩʦʩʪʦʷʥʠʷ ʜʦʥʥʳʭ ʵʢʦʩʠʩʪʝʤ [3]. ʅʝʩʤʦʪʨʷ ʥʘ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʦʬʠʫʨ ʜʣʷ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʙʝʥʪʦʩʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʟʥʘʥʠʡ ʦʙ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʦʙʨʘʟʝ 

ʞʠʟʥʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʢʣʘʩʩʘ Ophiuroidea ʙʳʣʠ ʩʦʙʨʘʥʳ ʥʘ ʤʦʨʩʢʠʭ ʛʦʨʘʭ ʂʦʢʦ, 

ʆʜʞʠʥ, ʖʨʠʷʢʫ, ʂʠʤʤʝʠ ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ 

ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ ʈɸʅ ʧʨʠ ʫʯʘʩʪʠʠ ʀʥʩʪʠʪʫʪʘ 

ʦʢʝʘʥʦʣʦʛʠʠ ʠʤ. ʇ.ʇ. ʐʠʨʰʦʚʘ ʠ ʜʨʫʛʠʭ ʠʥʩʪʠʪʫʪʦʚ ʈɸʅ ʥʘ ʅʀʉ çɸʢʘʜʝʤʠʢ 

ʄ.ɸ. ʃʘʚʨʝʥʪʴʝʚè ʚ ʠʶʣʝïʘʚʛʫʩʪʝ 2019 ʛ. (ʨʝʡʩ LV86-2019) ʠ ʚ ʠʶʣʝ-ʩʝʥʪʷʙʨʝ 

2021 ʛ. (ʨʝʡʩ LV94-2021). ʆʙʨʘʟʮʳ ʩʦʙʠʨʘʣʠ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 2500 ʤ ʠ ʩʢʣʘʜʳʚʘʣʠ 

ʚ ʧʨʦʙʦʦʪʙʦʨʥʠʢ ʩ ʧʦʤʦʱʴʶ ʥʝʦʙʠʪʘʝʤʦʛʦ ʧʦʜʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ ROV Comanche 

18 (Sub-Atlantic, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). ɺʳʧʦʣʥʷʣʘʩʴ ʬʦʪʦ- ʠ ʚʠʜʝʦʟʘʧʠʩʴ ʩʙʦʨʘ 

ʤʘʪʝʨʠʘʣʘ. ʌʦʪʦ- ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ROV Comanche 18, 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʘʥʘʣʠʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʬʠʫʨ ʠ ʩʦʩʪʘʚʘ ʠʭ ʩʦʦʙʱʝʩʪʚ 

ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ.  

ʆʮʝʥʢʘ ʩʭʦʜʩʪʚʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ PRIMER 6 (Plymouth Routines In Multivariate Ecological 

Research), http://www.primer-e.com.  

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 29 ʚʠʜʦʚ, 17 ʩʝʤʝʡʩʪʚ ʠ 21 ʨʦʜʘ ʢʣʘʩʩʘ 

Ophiuroidea, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʞʝ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʠʜʘʤ ʩʫʙʩʪʨʘʪʘ ʥʘ 

ʧʦʜʥʷʪʠʷʭ ʀʤʧʝʨʘʪʦʨʩʢʦʡ ʮʝʧʠ. ʅʘʣʠʯʠʝ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʛʨʘʥʠʮʳ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʬʘʫʥ ʦʬʠʫʨ ʚ ʨʘʡʦʥʝ 37ï38Ü ʩ.ʰ. ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʧʦʣʫʯʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʘʥʠʮʝ ʜʣʷ ʙʘʪʠʘʣʴʥʦʡ ʬʘʫʥʳ ʥʘ 

ʛʣʫʙʠʥʘʭ 700ï2000 ʤ ʥʘ ʫʢʘʟʘʥʥʳʭ ʰʠʨʦʪʘʭ ʜʣʷ ʰʝʣʴʬʘ [1]. ʉʫʱʝʩʪʚʫʶʪ ʠ 

ʜʨʫʛʠʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘʣʠʯʠʷ ʜʘʥʥʦʡ ʛʨʘʥʠʮʳ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʬʘʫʥʳ 

ʚʦʩʴʤʠʣʫʯʝʚʳʭ ʢʦʨʘʣʣʦʚ ʠ ʰʝʩʪʠʣʫʯʝʚʳʭ ʛʫʙʦʢ [2]. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 
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ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʧʫʪʝʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ʟʘʩʝʣʝʥʠʷ 

ʧʦʜʚʦʜʥʳʭ ʛʦʨ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʭʨʝʙʪʘ. ɼʘʥʥʳʝ ʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ, 

ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚ, ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʦʬʠʫʨ ʚ 

ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʧʨʠʚʦʜʷʪʩʷ ʚʧʝʨʚʳʝ. ɸʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʟʫʯʝʥʠʝ ʩʝʚʝʨʥʳʭ ʧʦʜʚʦʜʥʳʭ ʧʦʜʥʷʪʠʡ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʭʨʝʙʪʘ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ124021900009-6 

 

1. ʉʠʨʝʥʢʦ ɹ.ʀ., ʉʤʠʨʥʦʚ ʀ.ʉ. ʋʪʦʯʥʝʥʠʝ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʛʨʘʥʠʮʳ ʚ 
ʪʘʣʘʩʩʦʙʘʪʠʘʣʠ ʉʝʚʝʨʥʦʡ ʇʘʮʠʬʠʢʠ ʧʦ ʜʦʥʥʦʡ ʬʘʫʥʝ ʀʤʧʝʨʘʪʦʨʩʢʠʭ ʛʦʨ // 

ɻʝʦʛʨ. ʄʠʨ. ʦʢʝʘʥʘ. ʊʝʟ. ʜʦʢʣ. IV ɺʩʝʩ. ʢʦʥʬ. ʧʦ ʛʝʦʛʨʘʬʠʠ ʄʠʨ. ʦʢʝʘʥʘ. 

ʃ.: ɸʅ ʉʉʉʈ. 1989. ʉ. 124ï125. 

2. Dautova T.N., Galkin S.V., Tabachnik K.R. The first data on the structure of 

vulnerable marine ecosystems of the emperor chain seamounts: indicator Taxa, 

landscapes, and biogeography // Russ. J. Mar. Biol. 2019. Vol. 45. P. 408ï417. 

3. Smith C.R., Hamilton S.C. Epibenthic megafauna of a bathyal basin off southern 

California: patterns of abundance, biomass, and dispersion // Deep-Sea Res. 

Part A. 1983. Vol. 30. ˉ 9. P. 907ï928. 

  



70 

 

ɸʅɸʃʀɿ ʂʀʐɽʏʅʆɻʆ ʄʀʂʈʆɹʀʆʄɸ COREGONUS NASUS ʉ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʉɽʂɺɽʅʀʈʆɺɸʅʀʗ 16S ʈʈʅʂ 

ɺʦʨʦʥʦʚ ʂ.ɽ. 

ʉʘʥʢʪ- ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʬʠʣʠʘʣ ɺʅʀʈʆ (ɻʦʩʅʀʆʈʍ ʠʤ. ʃ.ʉ. ɹʝʨʛʘ), 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, stek486@yandex.ru 

 

ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʤʝʪʘʙʦʣʠʟʤʝ, ʠʤʤʫʥʦʛʝʥʝʟʝ 

ʠ ʟʘʱʠʪʝ ʦʪ ʧʘʪʦʛʝʥʥʳʭ ʘʛʝʥʪʦʚ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʩʱʝʧʣʝʥʠʠ 

ʩʣʦʞʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʠʥʪʝʟʝ ʚʠʪʘʤʠʥʦʚ ʠ ʨʝʛʫʣʷʮʠʠ ʛʦʤʝʦʩʪʘʟʘ, 

ʥʘʭʦʜʷʩʴ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʬʠʟʠʦʣʦʛʠʝʡ ʭʦʟʷʠʥʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʤʠʢʨʦʙʘʤʠ ʠ ʦʨʛʘʥʠʟʤʦʤ ʥʦʩʠʪ ʢʦʵʚʦʣʶʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʬʦʨʤʠʨʫʷ 

ʫʩʪʦʡʯʠʚʳʝ ʩʠʤʙʠʦʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ʄʠʢʨʦʙʠʦʪʘ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ 

ʬʝʨʤʝʥʪʘʮʠʠ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʠ ʜʨʫʛʠʭ ʥʫʪʨʠʝʥʪʦʚ, ʥʝʜʦʩʪʫʧʥʳʭ ʜʣʷ 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʭʦʟʷʠʥʘ. ʋ ʪʨʘʚʦʷʜʥʳʭ ʨʳʙ ʧʨʝʦʙʣʘʜʘʶʪ ʘʥʘʵʨʦʙʥʳʝ 

ʙʘʢʪʝʨʠʠ (Clostridium, Bacteroides), ʘ ʫ ʭʠʱʥʳʭ ð ʘʵʨʦʙʥʳʝ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ 

ʘʥʘʵʨʦʙʥʳʝ ʬʦʨʤʳ (Pseudomonas, Aeromonas) [1]. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʮʝʣʝʥʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ Coregonus nasus, 

ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʘʢʚʘʢʫʣʴʪʫʨʳ ʥʘ ʦʟ. ʉʫʭʦʜʦʣʴʩʢʦʝ (ʃʝʥʠʥʛʨʘʜʩʢʘʷ 

ʦʙʣʘʩʪʴ).  

ʆʙʨʘʟʮʳ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ (n=19) ʦʪʙʠʨʘʣʠʩʴ ʫ ʨʳʙ, ʨʘʟʜʝʣʝʥʥʳʭ 

ʥʘ 2 ʛʨʫʧʧʳ: ʛʨʫʧʧʘ 1 (n=10, çAffectedè) ʚʢʣʶʯʘʣʘ ʦʩʦʙʝʡ ʩ ʚʠʟʫʘʣʴʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʪʘʢʠʤʠ ʢʘʢ ʚʷʣʦʩʪʴ, ʥʘʨʫʰʝʥʠʝ 

ʧʣʘʚʘʥʠʷ ʠʣʠ ʚʥʝʰʥʠʝ ʧʦʚʨʝʞʜʝʥʠʷ; ʛʨʫʧʧʘ 2 (n=9, ñControlò) ʩʦʩʪʦʷʣʘ ʠʟ 

ʦʩʦʙʝʡ ʙʝʟ ʚʳʨʘʞʝʥʥʳʭ ʚʥʝʰʥʠʭ ʦʪʢʣʦʥʝʥʠʡ, ʦʪʣʦʚʣʝʥʥʳʭ ʥʘ ʜʨʫʛʦʤ ʫʯʘʩʪʢʝ 

ʪʦʛʦ ʞʝ ʚʦʜʦʝʤʘ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʙʳʣʦ ʘʤʧʣʠʢʦʥʥʦʝ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʘ 16S ʨʈʅʂ, ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: ʢʦʥʩʝʨʚʘʮʠʷ 

ʤʘʪʝʨʠʘʣʘ ʚ ʊɽ-ʙʫʬʝʨʝ, ʚʳʜʝʣʝʥʠʝ ɼʅʂ, ʧʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʥʫʢʣʝʠʥʦʚʳʭ 

ʢʠʩʣʦʪ, ʧʦʜʛʦʪʦʚʢʘ ʙʠʙʣʠʦʪʝʢ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ V3ïV4 ʠ V4ïV5 16S 

ʈʅʂ, ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ (ʬʠʣʴʪʨʘʮʠʷ ʠ ʫʜʘʣʝʥʠʝ ʘʜʘʧʪʝʨʦʚ, 

ʦʙʲʝʜʠʥʝʥʠʝ, ʜʝʨʝʧʣʠʢʘʮʠʷ ʠ ʬʠʣʴʪʨʘʮʠʷ ʭʠʤʝʨ, ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮ (OTU), ʩʦʟʜʘʥʠʝ ʪʘʙʣʠʮʳ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ OTU, 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʬʠʣʴʪʨʘʮʠʷ ʪʘʙʣʠʮʳ OTU, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ). 

ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʝʛʠʦʥʦʚ V3ïV4 ʠ V4ïV5 16S 

ʨʈʅʂ ʛʝʥʘ ʜʣʷ 19 ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ 73.029 (V3ïV4) 

ʠ 26.282 (V4ïV5) ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʯʪʝʥʠʡ ʧʦʩʣʝ ʵʪʘʧʘ ʬʠʣʴʪʨʘʮʠʠ. ʇʦʩʣʝ 

ʜʝʨʝʧʣʠʢʘʮʠʠ, ʫʜʘʣʝʥʠʷ ʭʠʤʝʨ ʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩ ʧʦʨʦʛʦʤ ʠʜʝʥʪʠʯʥʦʩʪʠ 97%, 

ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 88 OTU ʜʣʷ ʨʝʛʠʦʥʘ V3ïV4 ʠ 25 OTU ʜʣʷ ʨʝʛʠʦʥʘ V4ï

V5. ɼʦ ʵʪʘʧʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ ʠʪʦʛʦʚʘʷ OTU-ʤʘʪʨʠʮʘ ʠʤʝʣʘ 
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ʨʘʟʤʝʨʥʦʩʪʴ 88 OTU Ĭ 19 ʦʙʨʘʟʮʦʚ (V3ïV4) ʠ 25 OTU Ĭ 15 ʦʙʨʘʟʮʦʚ (V4ïV5). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʡ ʪʘʢʩʦʥʦʤʠʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʬʠʣʴʪʨʘʮʠʷ ʪʘʙʣʠʮ OTU 

ʜʣʷ ʫʜʘʣʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ 

ʪʘʢʩʦʥʘʤ ('Unassigned'). ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʠʣʴʪʨʘʮʠʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ 

ʦʩʪʘʚʣʝʥʳ 81 OTU (ʠʟ 88) ʜʣʷ ʨʝʛʠʦʥʘ V3ïV4 ʠ 23 OTU (ʠʟ 25) ʜʣʷ ʨʝʛʠʦʥʘ V4ï

V5. ʉʨʘʚʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ OTU ʤʝʞʜʫ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ 

(çAffectedè, çControlè) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪʘ ʂʨʘʩʢʝʣʘ-ʋʦʣʣʠʩʘ ʠ FDR-

ʢʦʨʨʝʢʮʠʠ (q < 0.05) ʧʦʟʚʦʣʠʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʘʢʩʦʥʳ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʭʦʟʷʠʥʘ ʠʣʠ ʩʨʝʜʦʡ. ɺʩʝʛʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 4 ʪʘʢʠʭ 

OTU ʜʣʷ ʨʝʛʠʦʥʘ V3ïV4 (ʪʘʙʣ.).  

OTU ʨʦʜʘ Shewanella ʪʘʢʞʝ ʙʳʣ ʙʦʣʝʝ ʦʙʠʣʝʥ ʚ ʛʨʫʧʧʝ çAffectedè. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Gemella ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʧʘʪʪʝʨʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ.  

 

OTU ʩ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʶʱʠʤʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʦʙʠʣʠʝʤ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ (q < 0.05) 

 

OTU ID ʈʝʛʠʦʥ 

ʈʦʜ / ʅʘʠʣʫʯʰʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ Q-value (BH) 

ɻʨʫʧʧʘ(ʳ) ʩ ʤʘʢʩ. 

ʦʙʠʣʠʝʤ* 

OTU_V3ïV4_6 V3ïV4 Shewanella 0.0247 Affected 

OTU_V3ïV4_16 V3ïV4 Gemella 0.0300 Affected /  

Healthy 

OTU_V3ïV4_19 V3ïV4 Candidatus 

Soleaferrea 

0.0383 Healthy 

* ï ʋʢʘʟʘʥʳ ʛʨʫʧʧʳ, ʛʜʝ ʜʘʥʥʳʡ OTU ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʥʘʠʚʳʩʰʫʶ 

ʩʨʝʜʥʶʶ ʠʣʠ ʤʝʜʠʘʥʥʫʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ. ɼʣʷ OTU_V3-V4_16 ʠ OTU_V3-

V4_19 ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʥʝʝ ʯʝʪʢʦʝ ʠ ʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʩʣʦʞʥʫʶ ʠ ʚʘʨʠʘʙʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʤʠʢʨʦʙʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʬʠʣʫʤʦʚ Proteobacteria, Firmicutes ʠ Bacteroidota, 

ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʧʦ ʜʨʫʛʠʤ ʧʨʝʩʥʦʚʦʜʥʳʤ ʨʳʙʘʤ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʧʨʠʚʣʝʢʣʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʪʘʢʩʦʥʳ: Cetobacterium, 

Shewanella ʠ Enhydrobacter. ʇʨʠ ʵʪʦʤ Cetobacterium, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʧʨʦʜʫʮʝʥʪ 

ʚʠʪʘʤʠʥʘ B12, ʧʦʢʘʟʘʣ ʧʦʚʳʰʝʥʥʫʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʚ ʛʨʫʧʧʝ çAffectedè, ʯʪʦ 

ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ. Shewanella ʠ 

Enhydrobacter ʨʘʥʝʝ ʘʩʩʦʮʠʠʨʦʚʘʣʠʩʴ ʩ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʫ ʨʳʙ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʫʶ ʨʦʣʴ [1, 2]. 

ʉʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʨʦʜʘ Coregonus ʧʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʤʠʢʨʦʙʠʦʤʘ. ʋ Coregonus clupeaformis ʜʦʤʠʥʠʨʦʚʘʣʠ 

Aeromonas ʠ Shewanella, ʪʦʛʜʘ ʢʘʢ ʫ Coregonus lavaretus ʧʨʝʦʙʣʘʜʘʣʠ 
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Pseudomonas ʠ Comamonas. ɺ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʯʠʨʝ ʨʦʜ Aeromonas ʥʝ ʦʙʥʘʨʫʞʝʥ, 

ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʢʦʥʢʫʨʝʥʮʠʝʡ ʟʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʠʰʠ ʩ ʨʦʜʦʤ Gemella 

[3]. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʦʬʠʣʠ ʤʠʢʨʦʙʠʦʤʘ ʦʪʣʠʯʘʣʠʩʴ ʚʳʩʦʢʦʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʜʘʞʝ ʧʨʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʜʦʤʝʥʦʚ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʛʝʥʝʪʠʢʦʡ ʠ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ ʨʳʙ. 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʚʫʶ ʧʦʧʳʪʢʫ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʯʠʨʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʦʚ 

V3ïV4 ʠ V4ïV5 ʛʝʥʘ 16S ʨʈʅʂ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʢʨʳʚʘʶʪ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʠʢʨʦʙʠʦʤʥʳʭ ʤʘʨʢʝʨʦʚ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʟʜʦʨʦʚʴʷ 

ʨʳʙ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  
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ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʠʪʘʥʠʷ, ʫʩʚʦʷʝʤʦʩʪʠ ʧʠʱʠ, 

ʪʝʤʧʦʚ ʨʦʩʪʘ ʠ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʦʨʩʢʠʭ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ 

ʭʠʱʥʦʛʦ ʙʨʶʭʦʥʦʛʦʛʦ ʤʦʣʣʶʩʢʘ Nucella heyseana (Dunker, 1882). ʋʪʦʯʥʷʝʪʩʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʤʝʨʦʤ N. heyseana ʠ ʞʝʨʪʚ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʝʝ ʚʣʠʷʥʠʷ ʥʘ 

ʨʦʩʪ ʫʮʝʣʝʚʰʠʭ ʤʦʣʣʶʩʢʦʚ. ɺ ʨʘʟʚʠʪʠʠ N. heyseana ʠʤʝʝʪ ʢʦʨʦʪʢʫʶ 

ʧʝʣʘʛʠʯʝʩʢʫʶ ʩʪʘʜʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ ʟʘʩʝʣʷʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʩʫʙʩʪʨʘʪʳ ʠ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʤʦʣʣʶʩʢʦʚ. ʄʝʞʜʫ ʜʠʥʘʤʠʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʭʠʱʥʠʢʘ ʠ ʞʝʨʪʚʳ ʦʙʥʘʨʫʞʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʠ ʜʦʩʪʦʚʝʨʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʝʜʝʥʠʷ ʧʨʠʤʦʨʩʢʦʛʦ ʛʨʝʙʝʰʢʘ Mizuhopecten yessoensis 

(Jay) ʠ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʤʠʜʠʠ Mytilus trossulus (Gould) ʚ ʙʫʭʪʝ ʄʠʥʦʥʦʩʦʢ ʟʘʣʠʚʘ 

ʇʦʩʴʝʪʘ (42Ü61N, 130Ü86ᾷE) ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ 

ʭʠʱʥʦʛʦ ʙʨʶʭʦʥʦʛʦʛʦ ʤʦʣʣʶʩʢʘ N. heyseana. ʊʘʤ ʞʝ ʙʳʣʠ ʥʘʡʜʝʥʳ ʧʫʩʪʳʝ 

ʨʘʢʦʚʠʥʳ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ ʜʠʘʤʝʪʨʦʤ 1ï

2 ʤʤ. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʩʫʙʩʪʨʘʪʳ ï ʛʨʝʙʝʰʢʦʚʳʝ ʢʦʣʣʝʢʪʦʨʳ ʠ ʩʘʜʢʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʪʦʣʱʝ ʚʦʜʳ ʠ ʧʦʷʚʣʝʥʠʝ ʚ ʥʠʭ N. heyseana ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠʝʤ 

ʧʝʣʘʛʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʚ ʝʝ ʨʘʟʚʠʪʠʠ. ʅʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʫ Nucella ʥʝʪ ʧʝʣʘʛʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʠ ʚʳʭʦʜʷʱʘʷ ʠʟ ʢʘʧʩʫʣ 

ʤʦʣʦʜʴ ʩʨʘʟʫ ʥʘʯʠʥʘʝʪ ʧʦʣʟʘʪʴ [1, 2]. ʋʪʦʯʥʝʥʠʶ ʚʦʧʨʦʩʦʚ ʜʠʥʘʤʠʢʠ 

ʯʠʩʣʝʥʥʦʩʪʠ, ʧʠʪʘʥʠʷ ʠ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ N. heyseana ʧʦʩʚʷʱʝʥʳ 

ʥʘʩʪʦʷʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ N. heyseana, M. yessoensis ʠ M. 

trossulus 38 ʣʝʪ (1977 ï 2014) ʚ ʙʫʭʪʝ ʄʠʥʦʥʦʩʦʢ ʠ ʙʫʭʪʝ ʂʣʳʢʦʚʘ ʟʘʣʠʚʘ 

ʇʦʩʴʝʪʘ (42Ü61ᾷN, 130Ü85ᾷE) ʠʟʫʯʘʣʠ ʩʦʜʝʨʞʠʤʦʝ ʛʨʝʙʝʰʢʦʚʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʷʧʦʥʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʨʘʟʤʝʨʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʞʝʨʪʚ ï ʚ ʘʢʚʘʨʠʘʣʴʥʦʡ 

ʅʅʎʄɹ.  

ʅʘ ʜʥʝ N. heyseana ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʧʨʠʙʦʡʥʦʡ ʯʘʩʪʠ ʟʘʣʠʚʦʚ ʠ 

ʙʫʭʪ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʢʘʤʝʥʠʩʪʳʝ ʤʳʩʳ, ʢʫʜʘ ʥʝ ʤʦʛʫʪ ʧʨʦʥʠʢʥʫʪʴ ʜʨʫʛʠʝ 

ʭʠʱʥʳʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ, ʧʦʩʢʦʣʴʢʫ ʩʙʠʚʘʶʪʩʷ ʥʘʢʘʪʦʤ, ʘ N. heyseana ʩʧʦʩʦʙʥʘ 

ʚʳʭʦʜʠʪʴ ʠʟ ʚʦʜʳ. ʕʪʘ ʘʢʚʘʪʦʨʠʷ ʙʦʣʝʝ ʭʦʣʦʜʥʦʚʦʜʥʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʝʣʢʦʚʦʜʥʦʡ, ʭʦʨʦʰʦ ʧʨʦʛʨʝʚʘʝʤʦʡ ʯʘʩʪʴʶ ʙʫʭʪ ʅʦʚʛʦʨʦʜʩʢʘʷ (42Ü64ᾷN, 

130Ü90ᾷE) ʠ ʕʢʩʧʝʜʠʮʠʠ (42Ü66ᾷN, 130Ü75ᾷE). ɺ ʵʪʠʭ ʙʫʭʪʘʭ ʣʠʯʠʥʢʠ N. heyseana 

ʥʝ ʦʩʝʜʘʶʪ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʩʫʙʩʪʨʘʪʳ, ʘ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʣʝʛʢʦ ʤʦʞʥʦ 

ʦʙʥʘʨʫʞʠʪʴ ʥʘ ʤʳʩʘʭ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʙʫʭʪʳ ʄʠʥʦʥʦʩʦʢ, ʂʣʳʢʦʚʘ, ʇʦʩʪʦʚʘʷ 

(42Ü65ᾷN, 130Ü80ᾷE) ʠ ʈʝʡʜ ʇʘʣʣʘʜʘ (42Ü59ᾷN, 130Ü84ᾷE). 
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ɺʧʝʨʚʳʝ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ N. heyseana ʧʦʷʚʠʣʘʩʴ ʯʝʨʝʟ 6 ʣʝʪ 

ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ M. trossulus ʚ 1979 ʛ. ʚ ʙʫʭʪʝ 

ʄʠʥʦʥʦʩʦʢ. ʅʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʝʝ ʧʣʦʪʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʣʘ 0.2 ʵʢʟ/ʤ2, 

ʧʨʠʯʝʤ ʦʩʝʜʘʣʘ N. heyseana ʚ ʛʨʝʙʝʰʢʦʚʳʝ ʢʦʣʣʝʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʧʦʛʨʫʞʝʥʳ ʚ ʤʦʨʝ ʩ 25 ʤʘʷ ʧʦ 8 ʠʶʥʷ. ɺʩʪʨʝʯʘʣʠʩʴ N. heyseana ʥʘ ʛʣʫʙʠʥʘʭ 0ï

17 ʤ, ʦʜʥʘʢʦ ʯʘʱʝ ʥʘ 6ï8 ʤ. ʇʦʷʚʣʝʥʠʝ N. heyseana ʚ ʛʨʝʙʝʰʢʦʚʳʭ ʢʦʣʣʝʢʪʦʨʘʭ 

ʯʘʩʪʦ ʩʦʚʧʘʜʘʣʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ M. trossulus ʠ 19-ʣʝʪʥʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʠʭ 

ʜʠʥʘʤʠʢʘʤʠ ʜʦʩʪʦʚʝʨʝʥ (r = 0.556; p = 0.014). 

ʄʝʞʜʫ ʦʙʠʣʠʝʤ ʤʦʣʦʜʠ M. trossulus ʠ ʯʠʩʣʝʥʥʦʩʪʴʶ ʤʠʜʠʡ, ʩʲʝʜʝʥʥʳʭ ʚ 

ʢʦʣʣʝʢʪʦʨʘʭ, ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʷʚʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʕʪʦ ʞʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʠ ʫ M. yessoensis. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʠʱʝʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʯʝʪʳʨʝʭ ʦʩʦʙʝʡ N. heyseana 

ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʝʣʢʠʝ ʠ ʩʨʝʜʥʠʝ ʭʠʱʥʠʢʠ ʧʦʪʨʝʙʣʷʣʠ ʢʨʫʧʥʫʶ 

ʜʦʙʳʯʫ, ʘ ʩʘʤʳʡ ʢʨʫʧʥʳʡ ʭʠʱʥʠʢ ʧʦʝʜʘʣ ʤʝʣʢʠʭ M. trossulus (ʨʠʩ.). 

 
ʈʘʥʞʠʨʦʚʘʥʠʝ ʜʠʝʪʳ ʯʝʪʳʨʝʭ ʦʩʦʙʝʡ Nucella heyseana. 

 

ʀʟ ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʚ ʢʦʣʣʝʢʪʦʨʘʭ N. 

heyseana ʧʨʝʜʧʦʯʠʪʘʣʘ M. trossulus, ʘ ʥʘ M. yessoensis ʥʘʧʘʜʘʣʘ ʧʨʠ ʝʝ 

ʦʪʩʫʪʩʪʚʠʠ. ɽʩʣʠ ʞʝ ʛʦʜ ʦʢʘʟʳʚʘʣʩʷ ʫʨʦʞʘʡʥʳʤ ʜʣʷ Chlamys farreri, 

ʧʝʨʝʢʣʶʯʘʣʘʩʴ ʥʘ ʥʝʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʪʚʦʨʢʠ c ʰʠʧʘʤʠ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʢʦʣʣʝʢʪʦʨʦʚ ʩ N. heyseana ʠ ʙʝʟ ʥʝʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʢʦʣʣʝʢʪʦʨʘʭ ʩ ʭʠʱʥʠʢʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʜʚʘ ʚʠʜʘ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʙʳʣʦ ʙʦʣʴʰʝ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ C. farreri ʠ Musculista 

senchousia.  
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ʅʘ ʙʦʣʴʰʦʡ ʚʳʙʦʨʢʝ (n = 2140 ʵʢʟ.) ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʠʘʤʝʪʨʦʤ 

ʦʪʚʝʨʩʪʠʷ ʦʪ N. heyseana ʠ ʨʘʟʤʝʨʦʤ ʨʘʢʦʚʠʥʳ M. trossulus ʦʪʩʫʪʩʪʚʦʚʘʣʘ (r = 

0.090; p = 0.000). ʆʜʥʘʢʦ ʧʨʝʜʧʦʯʪʝʥʠʝ N. heyseana ʢʨʫʧʥʳʭ ʦʩʦʙʝʡ M. trossulus 

ʜʦʢʘʟʳʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʠ ʙʳʣʠ ʙʦʣʝʝ ʨʘʟʨʫʰʝʥʳ ʠ ʥʘ ʥʠʭ ʙʳʣʦ ʙʦʣʴʰʝ 

ʦʪʚʝʨʩʪʠʡ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʨʘʟʤʝʨʦʤ M. trossulus ʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʪʚʝʨʩʪʠʡ ʦʪ N. heyseana ʥʘ ʦʜʥʦʡ ʨʘʢʦʚʠʥʝ ʧʦʢʘʟʘʣ ʚʳʩʦʢʦ 

ʜʦʩʪʦʚʝʨʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ (r = 0.974; p = 0.000).  

ʍʠʱʥʠʯʝʩʪʚʦ N. heyseana ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʮʝʥʥʦʛʦ ʤʦʣʣʶʩʢʘ M. yessoensis ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦ ʧʦʝʜʘʥʠʷ ʝʶ ʘʛʨʝʩʩʠʚʥʦʛʦ ʦʙʨʘʩʪʘʪʝʣʷ ï ʪʠʭʦʦʢʝʘʥʩʢʦʡ 

ʤʠʜʠʠ M. trossulus. 

 

1. Murdoch W.W. Switching in general predators: experiments on predator 

specificity and stability of prey populations // Ecol. Monogr. 1969. Vol. 39. ˉ 4. 

P. 335ï354. 

2. ʈʘʢʦʚ ɺ.ɸ. ʆ ʚʣʠʷʥʠʠ ʭʠʱʥʠʢʦʚ ʥʘ ʧʦʧʫʣʷʮʠʶ ʫʩʪʨʠʮ ʚ ʟʘʣʠʚʝ ʇʦʩʴʝʪʘ // 

ɹʠʦʣʦʛʠʷ ʤʦʨʩʢʠʭ ʤʦʣʣʶʩʢʦʚ ʠ ʠʛʣʦʢʦʞʠʭ. ʄʘʪʝʨʠʘʣʳ ʩʦʚʝʪʩʢʦ-

ʷʧʦʥʩʢʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʧʦ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ. ɺʣʘʜʠʚʦʩʪʦʢ: ɼɺʅʎ ɸʅ 

ʉʉʉʈ. 1974. ʉ. 127ï128. 
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ʀɿʋʏɽʅʀɽ ɸʅʀɿɸʂʀɼ ʄʆʈʉʂʀʍ ʈʓɹ: ʅʆɺʓɽ ʉɺɽɼɽʅʀʗ ʆ 

ɻɸʇʃʆʊʀʇʀʏɽʉʂʆʄ ʈɸɿʅʆʆɹʈɸɿʀʀ 

ɻʦʨʜʝʝʚ ʀ.ʀ.1,2, ɹʝʤʝʨ ɽ.ɸ.3, ɸʪʦʧʢʠʥ ɼ.ʄ3,4., ʉʠʤʦʥʦʚʘ ʅ.ɸ.3., ʉʦʢʦʣʦʚ ʉ.ɻ.5  
1ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ. 

2ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʦʢʝʘʥʦʛʨʘʬʠʠ, ʛ. ʄʦʩʢʚʘ, gordeev_ilya@bk.ru 
3ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 

4ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ɼɺʆ ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

pan2006_82@mail.ru 
5ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ ʠʤ. ɸ.ʅ. ʉʝʚʝʨʮʦʚʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, 

sokolovsg@mail.ru 

 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʣʠʯʠʥʦʢ ʥʝʤʘʪʦʜʳ 

Phocanema bulbosum, ʧʘʨʘʟʠʪʠʨʫʶʱʠʭ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙʘʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

ð ʘʪʣʘʥʪʠʯʝʩʢʦʡ ʪʨʝʩʢʝ (Gadus morhua) ʠ ʢʘʤʙʘʣʝ-ʸʨʰ (Hippoglossoides 

platessoides). ɺʩʝʛʦ ʧʫʪʝʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦ ʉʵʥʛʝʨʫ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʝʢʚʝʥʩʳ 

ʦʪ 69 ʣʠʯʠʥʦʢ JuvIII, ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘʢ Pseudoterranova 

decipiens. ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʧʦ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʤʫ ʛʝʥʫ Cox2 ʧʦʢʘʟʘʣʦ, ʯʪʦ 68 

ʦʙʨʘʟʮʦʚ ʦʪʥʦʩʷʪʩʷ ʢ P. bulbosum, ʠ ʪʦʣʴʢʦ ʦʜʠʥ ð ʢ P. decipiens sensu stricto. 

ɸʥʘʣʠʟ ʚʳʷʚʠʣ ʫ P. bulbosum 31 ʛʘʧʣʦʪʠʧ. ɼʦʤʠʥʠʨʫʶʱʠʡ ʛʘʧʣʦʪʠʧ (GenBank 

OQ731840) ʚʩʪʨʝʯʘʣʩʷ ʚʦ ʚʩʝʭ ʰʝʩʪʠ ʨʘʡʦʥʘʭ ʦʪʙʦʨʘ ʧʨʦʙ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ, ʘ 

ʪʘʢʞʝ ʚ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ɹʝʣʦʤ ʤʦʨʝ ʠ ʚʦʜʘʭ ʅʦʨʚʝʛʠʠ (ʨʠʩ.), ʯʪʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʝʛʦ ʜʨʝʚʥʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ [1]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʳʷʚʠʣʦ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

P. bulbosum ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʭʦʟʷʝʚʘʤʠ (ʘʪʣʘʥʪʠʯʝʩʢʘʷ ʪʨʝʩʢʘ vs. ʢʘʤʙʘʣʘ-ʸʨʰ) 

ʠʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʠʟʦʣʷʮʠʠ ʧʦʧʫʣʷʮʠʡ. ʊʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩʦ ʩʚʝʜʝʥʠʷʤʠ 

ʦ ʤʠʛʨʘʮʠʠ ʪʨʝʩʢʠ, ʢʦʪʦʨʘʷ ʧʝʨʝʤʝʱʘʝʪʩʷ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ʥʘʛʫʣʘ ʠ ʥʝʨʝʩʪʘ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʘʨʘʟʠʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ ʯʸʪʢʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʤʝʞʜʫ ʦʙʨʘʟʮʘʤʠ ʠʟ ɹʘʨʝʥʮʝʚʘ ʠ ɹʝʣʦʛʦ ʤʦʨʝʡ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʨʘʟʣʠʯʠʷ ʚ ʩʦʣʸʥʦʩʪʠ, ʧʦʜʯʸʨʢʠʚʘʝʪ ʘʜʘʧʪʠʚʥʦʩʪʴ P. bulbosum ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ 

ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʦ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ P. bulbosum 

ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʝʛʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʝʚʝʨʥʳʭ 

ʤʦʨʷʭ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚʘʞʥʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʵʢʦʣʦʛʠʠ ʧʘʨʘʟʠʪʘ, ʦʮʝʥʢʠ 

ʟʦʦʥʦʟʥʳʭ ʨʠʩʢʦʚ (ʥʘʧʨʠʤʝʨ, ʘʥʠʟʘʢʠʜʦʟʘ) ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʨʘʞʝʥʥʦʩʪʠ 

ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʘʥʠʟʘʮʠʜ, ʪʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝʤ ʧʦ ʉʵʥʛʝʨʫ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ITS2 ʨɼʅʂ ʷʜʝʨʥʦʛʦ ʛʝʥʦʤʘ ʠ ʬʨʘʛʤʝʥʪʘ 

ʛʝʥʘ ʚʪʦʨʦʡ ʩʫʙʲʝʜʠʥʠʮʳ ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʳ (cox2) ʤʪɼʅʂ ʥʝʤʘʪʦʜ, ʩʦʙʨʘʥʥʳʭ 

ʦʪ ʤʦʨʩʢʠʭ ʨʳʙ ʦʪʨʷʜʦʚ Scorpaeniformes, Gadiformes, Clupeiformes, 
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Carangiformes, Aulopiformes ʚ ʘʢʚʘʪʦʨʠʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʚ cʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ [2, 3].  

 

 
ʉʝʪʴ ʛʘʧʣʦʪʠʧʦʚ Phocanema bulbosum (ʠʟ [1]), ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʘʪʣʘʥʪʠʯʝʩʢʦʡ 

ʪʨʝʩʢʠ Gadus morhua ʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʘʤʙʘʣʳ Hippoglossoides platessoides 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. ʈʘʟʤʝʨ ʢʨʫʛʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʘʧʣʦʪʠʧʘ.  

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʘ ʚʠʜʦʚʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ, 

ʦʮʝʥʝʥʳ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʟʫʯʘʝʤʳʭ 

ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʥʝʤʘʪʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʤʘʪʦʜʳ ʦʪ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ ʧʨʠʥʘʜʣʝʞʘʪ ʚ ʦʩʥʦʚʥʦʤ ʢ ʪʨʝʤ ʚʠʜʘʤ: Contracaecum 

osculatum s.str., Anisakis simplex ʠ A. pegreffii. ʇʦ ʜʘʥʥʳʤ ʩʝʢʚʝʥʠʨʚʦʘʥʠʷ ITS2 

ʨɼʅʂ ʠʟʤʝʥʯʠʚʦʩʪʴ A. simplex ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʝ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0 ʜʦ 

0.33%, ʥʘʠʙʦʣʴʰʝʝ ʩʭʦʜʩʪʚʦ ʦʙʥʘʨʫʞʝʥʦ ʩ A. simplex, ʥʘʡʜʝʥʥʳʤ ʫ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʘʡʛʘʥʘ (Belone belone) ʥʘ ʧʦʙʝʨʝʞʴʝ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ.  

ʀʟʤʝʥʯʠʚʦʩʪʴ cox2 A. simplex ʩʦʩʪʘʚʠʣʘ 3.6%. ʅʘʰʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʥʘʠʙʦʣʝʝ ʩʭʦʜʥʳ ʩ ʩʝʢʚʝʥʩʘʤʠ ʥʝʤʘʪʦʜ ʢʝʪʳ Oncorhynchus keta, ʚʳʣʦʚʣʝʥʥʦʡ ʥʘ 

ʧʦʙʝʨʝʞʴʝ ʗʧʦʥʠʠ. ʇʦ ʜʘʥʥʳʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ITS2 ʨɼʅʂ ʥʝʤʘʪʦʜʳ, 

ʛʝʥʝʪʠʯʝʩʢʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʢ C. osculatum, ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʩʭʦʜʥʳ ʩ 

ʥʝʤʘʪʦʜʘʤʠ ʵʪʦʛʦ ʞʝ ʚʠʜʘ ʫ ʤʠʥʪʘʷ Gadus chalcogrammus ʠʟ ʢʦʨʝʡʩʢʠʭ ʚʦʜ. ʇʦ 

ʜʘʥʥʳʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʛʝʥʘ ʤʪɼʅʂ ʥʝʤʘʪʦʜʳ C. osculatum ʠʟ ʥʘʰʝʛʦ 
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ʤʘʪʝʨʠʘʣʘ ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʩʭʦʜʥʳ ʩ ʨʘʟʥʳʤʠ ʠʟʦʣʷʪʘʤʠ ʵʪʦʛʦ ʞʝ ʚʠʜʘ, ʚʢʣʶʯʘʷ 

ʥʝʤʘʪʦʜ ʦʪ ɸʪʣʘʥʪʠʯʝʩʢʦʡ ʩʝʣʝʜʠ (Clupea harengus) ʠʟ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ, 

ɸʪʣʘʥʪʠʯʝʩʢʦʡ ʪʨʝʩʢʠ (G. morhua) ʠʟ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʠ ʤʠʥʪʘʷ Gadus 

chalcogrammus ʠʟ ʚʦʜ ʉʝʚʝʨʥʦʡ ʂʦʨʝʠ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ cox2 

ʥʝʤʘʪʦʜ C. osculatum ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 6.26% ʜʦ 24.5%.  

A. simplex ʦʙʥʘʨʫʞʝʥ ʚʧʝʨʚʳʝ ʫ ʨʳʙʳ-ʣʷʛʫʰʢʠ Aptocyclus ventricosus, 

ʧʦʣʦʩʘʪʦʡ ʢʘʤʙʘʣʳ Liopsetta pinnifasciata ʠ ʤʝʣʢʦʯʝʰʫʡʥʦʡ ʘʥʪʠʤʦʨʳ Antimora 

microlepis. A. pegreffii ʙʳʣʘ ʚʧʝʨʚʳʝ ʦʪʤʝʯʝʥʘ ʫ ʚʦʣʦʩʘʪʦʛʦ ʙʳʯʢʘ Hemitripterus 

villosus ʠʟ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʘʥʠʟʘʢʠʜʥʳʭ ʥʝʤʘʪʦʜ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ 

ʨʦʩʩʠʡʩʢʠʭ ʚʦʜʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʦʟʥʘʯʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʠ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʄʆʈʉʂɸʗ ʉʊɸʅʎʀʗ çɸʅʀɺɸè - ʅʆɺʓɽ ɺʆɿʄʆɾʅʆʉʊʀ ɼʃʗ 

ʀɿʋʏɽʅʀʗ ɹʀʆʈɸɿʅʆʆɹʈɸɿʀʗ ʆ. ʉɸʍɸʃʀʅ 

ɻʦʨʜʝʝʚ ʀ.ʀ.1,2, ʉʝʤʝʥʦʚ ɸ.ɸ.1 
1ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ, 

semenov@wsbs-msu.ru,  
2ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʦʢʝʘʥʦʛʨʘʬʠʠ, ʛ. ʄʦʩʢʚʘ, gordeev_ilya@bk.ru. 

 

ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʧʦʣʫʦʩʪʨʦʚʘ ʂʨʠʣʴʦʥ ð ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʥʝʥʘʩʝʣʝʥʥʳʭ 

ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʦʚ ʶʞʥʦʛʦ ʉʘʭʘʣʠʥʘ. ʈʘʩʧʦʣʘʛʘʷʩʴ ʚ ʥʘʠʙʦʣʝʝ ʪʝʧʣʦʡ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ ʦ. ʉʘʭʘʣʠʥ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʩʥʝʞʥʳʭ ʪʨʦʧʠʢʘʭè, ʥʘʟʝʤʥʳʝ 

ʙʠʦʛʝʦʮʝʥʦʟʳ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʤʦʨʩʢʠʝ ʩʦʦʙʱʝʩʪʚʘ ʦʤʳʚʘʶʱʠʭ ʝʛʦ ʚʦʜ ʟʘʣʠʚʘ 

ɸʥʠʚʘ ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʠʜʦʚʦʛʦ 

ʙʦʛʘʪʩʪʚʘ ʬʣʦʨʳ ʠ ʬʘʫʥʳ. ʉʨʝʜʠ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʮʝʥʥʳʝ ʧʨʦʤʳʩʣʦʚʳʝ 

ʚʠʜʳ, ʪʘʢ ʠ ʫʷʟʚʠʤʳʝ ʠ ʠʩʯʝʟʘʶʱʠʝ ʨʘʩʪʝʥʠʷ ʠ ʞʠʚʦʪʥʳʝ. ʉ 2022 ʛ. ʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ ʠ ʉʘʭʘʣʠʥʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʩ ʅʝʢʦʤʤʝʨʯʝʩʢʠʤ 

ʙʣʘʛʦʪʦʚʦʨʠʪʝʣʴʥʳʤ ʬʦʥʜʦʤ çʇʦʜʜʝʨʞʢʘ ʙʠʦʠʩʩʣʝʜʦʚʘʥʠʡ çɹʀʆʄè ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʧʦʜ ʵʛʠʜʦʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ, ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.4 ʇʝʨʝʯʝʥʷ ʧʦʨʫʯʝʥʠʡ ʇʨʝʟʠʜʝʥʪʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʠʪʦʛʘʤ ʚʩʪʨʝʯʠ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ 

ʫʯʘʩʪʥʠʢʘʤʠ III ʂʦʥʛʨʝʩʩʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 29 ʥʦʷʙʨʷ 2023 ʛ. ʦʪ 24 ʷʥʚʘʨʷ 2024 

ʛ. ˉ ʇʨ-131, ʟʘʥʠʤʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʤʦʨʩʢʦʡ ʩʪʘʥʮʠʠ çɸʥʠʚʘè ʥʘ ʤʳʩʝ 

ɸʥʘʩʪʘʩʠʠ (ʧ-ʦʚ ʂʨʠʣʴʦʥ, ʦ. ʉʘʭʘʣʠʥ).  

ɺ ʭʦʜʝ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʂʨʠʣʴʦʥ ʚ 2022ï2024 ʛʛ. 

ʙʳʣʠ ʠʟʫʯʝʥʳ ʣʠʪʦʨʘʣʴʥʳʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʞʠʚʦʪʥʳʝ [1], ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʤʦʭʦʦʙʨʘʟʥʳʭ ʠ ʣʠʰʘʡʥʠʢʘʭ, ʘ ʪʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʙʥʘʨʫʞʝʥʳ ʥʦʚʳʝ ʜʣʷ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʚʠʜʳ ʙʘʟʠʜʠʦʤʠʮʝʪʦʚ ʠ ʠʩʩʣʝʜʦʚʘʥʦ 

ʩʦʜʝʨʞʘʥʠʝ ʪʝʪʨʦʜʦʪʦʢʩʠʥʘ ʫ ʥʝʤʝʨʪʠʥ [2]. 

ʉʪʘʪʴʷ, ʦʧʫʙʣʠʢʦʚʘʥʥʘʷ ʧʦ ʠʪʦʛʘʤ ʵʢʩʧʝʜʠʮʠʠ çʂʨʠʣʴʦʥ 2023è [3], 

ʦʪʤʝʯʘʝʪ ʥʦʚʳʡ ʚʠʪʦʢ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʤʦʨʩʢʠʭ, ʧʨʝʩʥʦʚʦʜʥʳʭ ʠ 

ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʧʦʣʫʦʩʪʨʦʚʘ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʭʪʠʦʣʦʛʠʠ, ʟʦʦʣʦʛʠʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, 

ʵʥʪʦʤʦʣʦʛʠʠ, ʙʦʪʘʥʠʢʠ, ʣʠʭʝʥʦʣʦʛʠʠ, ʙʨʠʦʣʦʛʠʠ, ʤʠʢʦʣʦʛʠʠ, ʧʘʨʘʟʠʪʦʣʦʛʠʠ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ. ɿʘʬʠʢʩʠʨʦʚʘʥʦ ʩʚʳʰʝ 200 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, 

101 ʚʠʜ ʣʠʰʘʡʥʠʢʦʚ, 127 ʚʠʜʦʚ ʤʭʦʚ, 117 ʚʠʜʦʚ ʙʘʟʠʜʠʘʣʴʥʳʭ ʛʨʠʙʦʚ, 119 ʚʠʜʦʚ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠ 20 ʚʠʜʦʚ ʚʦʜʦʨʦʩʣʝʡ. ʉʦʙʨʘʥʳ ʜʘʥʥʳʝ ʦ 20 ʚʠʜʘʭ ʨʳʙ, 

ʚʢʣʶʯʘʷ ʠʭ ʟʘʨʘʞʝʥʥʦʩʪʴ ʛʝʣʴʤʠʥʪʘʤʠ. ʇʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʢʣʶʯʘʣʠ ʚʳʷʚʣʝʥʠʝ ʤʠʢʨʦʩʧʦʨʠʜʠʡ ʫ ʞʠʚʦʪʥʳʭ-ʭʦʟʷʝʚ ʠ ʧʦʠʩʢ ʢʦʨʥʝʛʦʣʦʚʳʭ 

ʨʘʢʦʚ ï ʧʘʨʘʟʠʪʦʚ ʯʣʝʥʠʩʪʦʥʦʛʠʭ. ʉʨʝʜʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ 
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ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʠʝ ʠ ʦʭʨʘʥʷʝʤʳʝ ʚʠʜʳ, ʟʘʥʝʩʝʥʥʳʝ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ 

ʬʝʜʝʨʘʣʴʥʫʶ ʂʨʘʩʥʳʝ ʢʥʠʛʠ, ʘ ʪʘʢʞʝ ʨʘʥʝʝ ʥʝ ʠʟʚʝʩʪʥʳʝ ʜʣʷ ʦ. ʉʘʭʘʣʠʥ [3].  

ʄʦʨʩʢʘʷ ʩʪʘʥʮʠʷ çɸʥʠʚʘè ʠʤʝʝʪ ʚʩʝ ʧʝʨʩʧʝʢʪʠʚʳ ʩʪʘʪʴ ʦʜʥʦʡ ʠʟ 

ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚ ʉʘʭʘʣʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʚʢʣʶʯʘʷ ʜʦʣʛʦʩʨʦʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʩʪʘʪʴ 

ʫʜʦʙʥʦʡ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ.  
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ʂ ʆʎɽʅʂɽ ʋʈʆɺʅʗ ʕɺʊʈʆʌʀʈʆɺɸʅʅʆʉʊʀ ʀ ʄʋʊʅʆʉʊʀ ɺʆɼ 
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ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 
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ɺ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʝʟʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʦʙʱʝʛʦ ʘʟʦʪʘ (Ntot), ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʩʬʦʨʘ (DIP) ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

(DOC) ʚ ʚʦʜʥʦʡ ʪʦʣʱʝ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʉʦʨʛ,% ʚ ʥʘʚʝʩʢʝ) ʚ ʛʨʫʥʪʘʭ ʧʦ 

ʚʩʝʤʫ ʟʘʣ. ɺʦʩʪʦʢ. ɺʧʝʨʚʳʝ ʦʧʠʩʘʥʘ ʤʫʪʥʦʩʪʴ ʚʦʜʳ. ʆʙʩʫʞʜʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʵʚʪʨʦʬʠʨʦʚʘʥʥʦʩʪʠ ʟʘʣʠʚʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʳʧʦʣʥʝʥʳ ʥʘ TOCïL Shimadzu, ʤʫʪʥʦʩʪʠ ï ʟʦʥʜʦʤ Seaquard ʩ ʯʘʩʪʦʪʦʡ 3 ʠ 14 

ʩʲʝʤʦʢ ʟʘ ʩʝʟʦʥ 2021 ʛ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʙʨʝʞʥʳʝ ʨʘʡʦʥʳ ʷʚʣʷʶʪʩʷ ʦʙʣʘʩʪʷʤʠ ʘʣʣʦʭʪʦʥʥʦʛʦ 

ʧʠʪʘʥʠʷ ï ʨʘʩʪʚʦʨʝʥʥʳʭ ʠ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʩʪʫʧʘʶʱʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, 

ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʶʪ ʥʘ ʤʫʪʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ 

ʢʠʩʣʦʨʦʜʘ ʠ ʨʅ. ʅʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʢʠ ʚ ʛʨʫʥʪʘʭ ʦʧʨʝʜʝʣʷʝʪ ʪʨʦʬʥʦʩʪʴ ʚʦʜʦʝʤʘ 

ʠ ʚʣʠʷʝʪ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʚʪʦʨʠʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ ʪʦʢʩʠʯʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ ʵʚʪʨʦʬʠʢʘʮʠʠ ʚʦʜ ʟʘʣʠʚʘ ʠʟʫʯʝʥʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʥʦʩʠʤʳʭ ʠʟʚʥʝ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʘʢʪʫʘʣʴʥʳʤ. 

ɺ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʥʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʘʧʘʟʦʥʳ ʢʦʥʮʝʥʪʨʘʮʠʡ Ntot 

ʠ DOC ʚ ʚʦʜʥʦʡ ʪʦʣʱʝ ʠ ʉʦʨʛ ʚ ʛʨʫʥʪʘʭ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ (ʙʳʣʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʥʝʙʦʣʴʰʠʝ ʣʦʢʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʩ ʛʣʫʙʠʥʘʤʠ 8ï13 ʤ) [1, 2]. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Ntot ʠ DOʉ ʥʘʙʣʶʜʘʣʠʩʴ ʢ ʶʛʫ ʦʪ ʫʩʪʴʷ ʨ. 

ɺʦʣʯʘʥʢʘ ʜʦ ʙʫʭʪ ʉʨʝʜʥʷʷ (ʤ. ʇʘʰʠʥʥʠʢʦʚʘïʤ. ʇʫʱʠʥʘ) ʠ ɻʘʡʜʘʤʘʢ (ʤ. ʏʘʷʯʠʡ) 

ʚ ʧʨʝʜʝʣʘʭ 0.36ï0.42 ʠ 2.1ï5.00 ʤʛ/ʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʛʨʫʥʪʘʭ ʧʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʉʦʨʛ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʪʝʭ ʞʝ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʫ ʫʩʪʴʷ ʨ. ɺʦʣʯʘʥʢʘ (2.57ï3.18%). ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʟʘʣʠʚʘ ʦʪ 

ʚʝʨʰʠʥʳ ʜʦ ʚʳʭʦʜʘ ʦʩʪʘʣʘʩʴ ʥʝʠʟʫʯʝʥʥʦʡ. ʊʘʢʞʝ ʥʝ ʙʳʣʘ ʦʧʠʩʘʥʘ ʠ ʩʝʟʦʥʥʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ DIP. 

ʅʘʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʦʢʘ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʪʘʢʞʝ ʥʘ ʚʩʶ ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʚʥʝʰʥʶʶ ʯʘʩʪʴ ʟʘʣʠʚʘ. ʉ ʘʧʨʝʣʷ ʧʦ 

ʩʝʥʪʷʙʨʴ ʚ ʮʝʥʪʨʝ ʘʢʚʘʪʦʨʠʠ ʩʦʜʝʨʞʘʥʠʝ Ntot, ʠ DOʉ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 

0.16ï0.21 ʠ 1.85ï2.87 ʤʛ/ʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʥʮʝʥʪʨʘʮʠʠ DIP ʜʦʩʪʠʛʘʣʠ 0.008ï

0.023 ʤʛ/ʣ. ʅʘ ʚʳʭʦʜʝ ʠʟ ʟʘʣʠʚʘ, ʚ ʦʙʣʘʩʪʠ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʚʦʜ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ, 

ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʚʩʝ ʪʘ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ (Ntot 0.13ï0.24 ʠ DOʉ 1.98ï2.75 ʤʛ/ʣ). 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʮʝʥʪʨʝ ʠʩʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ, ʛʜʝ ʦʙʥʘʨʫʞʝʥʦ ʚʣʠʷʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ, ʥʘʢʦʧʣʝʥʠʝ ʉʦʨʛ ʚ ʜʦʥʥʳʭ 

ʦʩʘʜʢʘʭ (ɼʆ) ʥʝ ʧʨʝʚʳʰʘʣʦ 0.39ï0.41%. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ 

ʚʥʝʰʥʝʡ ʯʘʩʪʷʭ ʘʢʚʘʪʦʨʠʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʷ ʥʘʢʦʧʣʝʥʠʷ 
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ʘʣʣʦʭʪʦʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ɼʆ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʨʘʥʝʝ, ʦʩʥʦʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʝ ʟʘʣʠʚʘ ï ʚ ʨʘʡʦʥʘʭ, 

ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʧʦʩʪʫʧʣʝʥʠʷ ʘʣʣʦʭʪʦʥʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠʯʝʤ 

ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʪʝʧʣʦʛʦ ʩʝʟʦʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʩʪʦʷʥʥʦʤ ʦʯʠʱʝʥʠʠ ʟʘʣʠʚʘ, ʢʦʪʦʨʦʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ 

ʘʢʪʠʚʥʦʡ ʜʠʥʘʤʠʢʠ ʚʦʜ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʤʫʪʥʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʘʧʨʝʣʝ ʚʦʜʘ ʚ ʟʘʣʠʚʝ ʙʳʣʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʟʨʘʯʥʦʡ ʚʦ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʚ ʧʨʝʜʝʣʘʭ 0.1ï0.7 FTU 

(formazine turbidity unit). ʈʦʩʩʠʡʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ (https://docs.cntd.ru) 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʤʫʪʥʦʩʪʴ ʧʨʝʩʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʛʜʝ ʧʦʢʘʟʘʪʝʣʴ, 

ʩʦʛʣʘʩʥʦ ʇɼʂ, ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 2.6 FTU). ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʛʨʝʚʘ ʚ ʥʘʯʘʣʝ 

ʠʶʣʷ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʤʫʪʥʦʩʪʠ 2.3ï5.4 FTU ʩʪʘʣʠ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʥʘ 

ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʚʙʣʠʟʠ ʫʩʪʴʝʚ ʨʝʢ ʠ ʨʫʯʴʝʚ ʩ ʚʳʩʦʪʦʡ ʩʣʦʷ ʥʝ ʙʦʣʝʝ 1.0ï1.3 

ʤ ʦʪ ʜʥʘ. ɺ ʦʩʪʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʟʘʣʠʚʘ ʚʦʜʘ ʚʩʝ ʝʱʝ ʦʩʪʘʚʘʣʘʩʴ ʧʨʦʟʨʘʯʥʦʡ ʜʦ 

ʜʥʘ. ʂ ʩʝʨʝʜʠʥʝ ʠʶʣʷ ʤʫʪʥʦʩʪʴ ʧʨʠʜʦʥʥʳʭ ʩʣʦʝʚ ʚʦʜʳ ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ 

ʧʦʚʩʝʤʝʩʪʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 1.1ï2.0 FTU, ʚ ʚʝʨʰʠʥʘʭ ʤʝʣʢʦʚʦʜʥʳʭ ʙʫʭʪ ï ʜʦ 

1.1ï2.6 FTU, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ï ʜʦ 2.3ï4.9 FTU, ʚ ʛʣʫʙʦʢʦʚʦʜʥʦʤ ʞʝʣʦʙʝ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ï ʜʦ 1.2 FTU. ʋ ʤ. ʇʘʰʠʥʥʠʢʦʚʘ ʤʫʪʥʦʩʪʴ ʚʦʟʨʦʩʣʘ ʜʦ 4.4 FTU 

ʩ ʪʦʣʱʠʥʦʡ ʤʫʪʥʦʛʦ ʩʣʦʷ ʜʦ 3.0ï4.0 ʤ; ʚ ʙ. ʉʨʝʜʥʝʡ ʚ ʜʝʧʨʝʩʩʠʠ ʜʥʘ ʤʫʪʥʦʩʪʴ 

ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 6.1 FTU, ʩʦʭʨʘʥʷʷ ʚʳʩʦʪʫ ʤʫʪʥʦʛʦ ʩʣʦʷ 4.0 ʤ. ɺ ʚʦʩʪʦʯʥʦʡ 

ʩʪʦʨʦʥʝ ʟʘʣʠʚʘ ʠ ʥʘ ʚʳʭʦʜʝ ʚʦʜʘ ʦʩʪʘʚʘʣʘʩʴ ʧʨʦʟʨʘʯʥʦʡ. ɺ ʚʝʨʰʠʥʝ ʙ. ɻʘʡʜʘʤʘʢ 

(ʚ ʤʝʩʪʝ ʙʘʟʠʨʦʚʘʥʠʷ ʬʣʦʪʘ) ʤʫʪʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 3.8 FTU ʠ ʚʦʜʘ ʙʳʣʘ 

ʥʝʧʨʦʟʨʘʯʥʦʡ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʜʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʦʩʝʥʠ.  

ɺ ʥʘʯʘʣʝ ʩʝʥʪʷʙʨʷ ʧʨʠʜʦʥʥʘʷ ʤʫʪʥʘʷ ʚʦʜʘ ʧʦʚʩʝʤʝʩʪʥʦ ʩʪʘʣʘ ʦʪʤʝʯʘʪʴʩʷ 

ʚ ʮʝʥʪʨʝ ʟʘʣʠʚʘ ʚ ʤʝʩʪʘʭ ʚʦʣʥʠʩʪʦʛʦ ʨʝʣʴʝʬʘ ʜʥʘ ʩʦ ʟʥʘʯʝʥʠʷʤʠ 2.3ï9.6 FTU, ʚ 

ʛʣʫʙʦʢʦʚʦʜʥʦʤ ʞʝʣʦʙʝ ï 1.6ï4.9 FTU. ɺ ʨʘʡʦʥʘʭ ʣʦʢʘʣʴʥʦʛʦ ʚʳʥʦʩʘ ʚ ʙʝʨʝʛʦʚʦʡ 

ʟʦʥʝ ʤʫʪʥʦʩʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʨʘʩʪʘʣʘ ʜʦ 12.3ï13.6 FTU. ɺ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʝ 

ʠ ʥʘ ʚʳʭʦʜʝ ʚ ʧʨʠʜʦʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʚʦʜʘ ʦʩʪʘʚʘʣʘʩʴ ʧʨʦʟʨʘʯʥʦʡ, ʣʠʙʦ ʤʫʪʥʦʩʪʴ 

ʧʨʠʜʦʥʥʦʛʦ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʝʚ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʣʘʩʴ ʜʦ 1.4ï3.3 

FTU. ɺ ʜʝʧʨʝʩʩʠʷʭ ʜʥʘ ʚ ʮʝʥʪʨʝ ʟʘʣʠʚʘ ʧʦʢʘʟʘʪʝʣʠ ʤʫʪʥʦʩʪʠ ʦʩʪʘʚʘʣʠʩʴ ʚ ʪʝʭ ʞʝ 

ʧʨʝʜʝʣʘʭ 3.8ï6.0 FTU, ʥʦ ʩʣʦʡ ʤʫʪʥʦʡ ʚʦʜʳ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 8.0ï9.0 ʤ ʠ ʩʪʘʣ 

ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʩ ʛʦʨʠʟʦʥʪʦʚ 8ï10 ʤ. ɺ ʮʝʣʦʤ ʧʦ ʟʘʣʠʚʫ ʜʦ ʥʘʯʘʣʘ ʦʩʝʥʥʠʭ 

ʩʛʦʥʥʦ-ʥʘʛʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʚʳʰʝʥʥʘʷ ʤʫʪʥʦʩʪʴ ʩʦʭʨʘʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 1.4ï

5.4 FTU. ʊʘʢʞʝ ʠʟ-ʟʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʚʳʥʦʩʦʚ ʚʦʜ ʠʟ ʨ. ɺʦʣʯʘʥʝʮ ʧʨʠʜʦʥʥʘʷ 

ʤʫʪʥʦʩʪʴ ʥʘ ʩʪʘʥʮʠʷʭ ʚʜʦʣʴ ʙʝʨʝʛʘ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʨʘʩʪʘʣʘ ʜʦ 5.6ï10.7 FTU. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʝʨʰʠʥʳ ʤʝʣʢʦʚʦʜʥʳʭ ʙʫʭʪ ʚ ʟʘʣ. ɺʦʩʪʦʢ ʚ ʪʝʯʝʥʠʝ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʧʝʨʠʦʜʠʯʝʩʢʦʤʫ ʦʯʠʱʝʥʠʶ ʚʦʜ, ʠ ʪʦʛʜʘ ʤʫʪʥʦʩʪʴ ʧʘʜʘʣʘ ʜʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʚʝʣʠʯʠʥ ï 0.2ï0.4 FTU.  

ɺ ʦʢʪʷʙʨʝ ʚʦʜʘ ʧʦʚʩʝʤʝʩʪʥʦ ʩʪʘʣʘ ʚʥʦʚʴ ʧʨʦʟʨʘʯʥʦʡ ʧʦ ʚʩʝʡ ʪʦʣʱʝ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʫʯʘʩʪʢʦʚ, ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢ ʫʩʪʴʝʚʳʤ ʟʦʥʘʤ. ɿʜʝʩʴ 

ʤʫʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 0.3ï0.9 FTU, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʨ. ɺʦʣʯʘʥʝʮ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʧʘʜʥʘʷ ʩʪʦʨʦʥʘ 

ʟʘʣ. ɺʦʩʪʦʢ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʘ ʟʘʛʨʷʟʥʝʥʠʶ ʘʣʣʦʭʪʦʥʥʳʤʠ ʚʟʚʝʰʝʥʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʯʝʤ ʚʦʩʪʦʯʥʘʷ. ʆʪʣʦʞʝʥʠʝ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʭ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ʠ ʥʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʢʠ ʚ ʛʨʫʥʪʘʭ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʝʨʰʠʥʥʦʡ 

ʦʙʣʘʩʪʠ ʠ ʥʘ ʧʫʪʠ ʚʳʥʦʩʘ ʨʝʯʥʳʭ ʚʦʜ ʠʟ ʘʢʚʘʪʦʨʠʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ 

ʥʘʙʣʶʜʘʶʱʘʷʩʷ ʟʜʝʩʴ ʧʦʚʳʰʝʥʥʘʷ ʤʫʪʥʦʩʪʴ. ʊʦ ʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ɼʘʥʥʳʝ ʧʦ ʤʫʪʥʦʩʪʠ ʪʘʢʞʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʪʝʧʣʦʛʦ ʩʝʟʦʥʘ ʛʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ 

ʟʘʣʠʚʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ ʧʨʝʪʝʨʧʝʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʢʦʣʝʙʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʠʟʤʝʥʝʥʠʷ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʚʠʩʷʪ ʦʪ ʚʳʥʦʩʘ 

ʘʣʣʦʭʪʦʥʥʳʭ ʚʝʱʝʩʪʚ.  

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʛʣʫʙʦʢʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʉʘʙʠʪʦʚʦʡ ʃ.ʀ. ʟʘ 

ʦʙʨʘʙʦʪʢʫ ʧʨʦʙ ʠ ʧʦʤʦʱʴ ʚ ʨʘʙʦʪʝ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 124021900009-6. 
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ʨʘʢʦʚʠʥʥʳʭ ʙʨʶʭʦʥʦʛʠʭ ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʣʠʪʦʨʘʣʠ ʠ ʚʝʨʭʥʝʡ 

ʩʫʙʣʠʪʦʨʘʣʠ ʟʘʣʠʚʘ ɺʦʩʪʦʢ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ // ɹʶʣʣʝʪʝʥʴ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʤʘʣʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 2022. ɺʳʧ. 26. ˉ 1ï2. 

ʉ. 5ï52. 
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ʋʅʀʂɸʃʔʅʓʁ ɼʃʗ ʉʆɺʈɽʄɽʅʅʆʁ ʌɸʋʅʓ ʅʆɺʓʁ ʈʆɼ 

ʉʊʈɸʊʆʂʆʈʄʀɼʀɸʃʔʅʓʍ ʎʀʂʃʆʉʊʆʄʅʓʍ ʄʐɸʅʆʂ ʀɿ 

ʈɸʁʆʅɸ ɿɸʇɸɼʅʆ-ʂɸʄʏɸʊʉʂʆɻʆ ʐɽʃʔʌɸ ʆʍʆʊʉʂʆɻʆ ʄʆʈʗ 

ɻʨʠʱʝʥʢʦ ɸ.ɺ.1,2, ʊʝʡʣʦʨ ʇ.ɼ.3 
1ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 
2ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. 

ʇʝʨʤʴ, gat1971@mail.ru 
3ɹʨʠʪʘʥʩʢʠʡ ʤʫʟʝʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ, ʛ. ʃʦʥʜʦʥ, p.taylor@nhm.ac.uk 

 
ʋʥʠʢʘʣʴʥʳʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʬʘʫʥʳ ʥʦʚʳʡ ʨʦʜ ʠ ʚʠʜ ʤʰʘʥʦʢ ʠʟ ʦʪʨʷʜʘ 

Cyclostomata ï Kamchatkapora ozhgibesovi Taylor et Grischenko, 2024 ï ʦʧʠʩʘʥ ʠʟ 
ʨʘʡʦʥʘ ʟʘʧʘʜʥʦ-ʢʘʤʯʘʪʩʢʦʛʦ ʰʝʣʴʬʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ [1]. 

ʄʘʪʝʨʠʘʣ ʩʦʙʨʘʥ 6 ʘʚʛʫʩʪʘ 2013 ʛ., ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʪʨʘʣʦʚʦʡ ʩʲʸʤʢʠ 
ʙʝʥʪʦʩʘ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ ʥʘ ʅʀʉ çʇʨʦʬʝʩʩʦʨ ʇʨʦʙʘʪʦʚè, 
ʩʦʪʨʫʜʥʠʢʦʤ ʂʘʤʯʘʪʊʀʅʈʆ, ʊ.ɹ. ʄʦʨʦʟʦʚʳʤ, ʥʘ ʝʜʠʥʩʪʚʝʥʥʦʡ ʩʪʘʥʮʠʠ ˉ 190 
ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 56Á51ᾳ1ᾴ ʩ.ʰ., 154Á52ᾳ0ᾴ ʚ.ʜ., ʥʘ ʛʣ. 114.5 ʤ. ʆʙʨʘʟʮʳ (7 ʢʨʫʧʥʳʭ 
ʬʨʘʛʤʝʥʪʦʚ ʦʜʥʦʡ ʢʦʣʦʥʠʠ) ʠʩʩʣʝʜʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʝʪʦʚʦʡ ʠ 
ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ɻʦʣʦʪʠʧ ʠ ʧʘʨʘʪʠʧ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 
ʚ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʬʦʥʜʘʭ ɹʨʠʪʘʥʩʢʦʛʦ ʤʫʟʝʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ (NHMUK, 
ʃʦʥʜʦʥ), ʘ ʪʘʢʞʝ ɿʦʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ɿʀʅ ʈɸʅ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). 

ʂʦʣʦʥʠʷ K. ozhgibesovi (ʨʠʩ. ɸïɺ) ʤʘʩʩʠʚʥʘʷ, ʧʦʣʫʩʬʝʨʠʯʝʩʢʘʷ, 
ʤʥʦʛʦʩʣʦʡʥʘʷ (ʥʘʩʯʠʪʳʚʘʶʱʘʷ 13ï19 ʩʣʦʸʚ). ʂʘʞʜʳʡ ʩʣʦʡ ʦʙʨʘʟʦʚʘʥ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʯʘʰʝʦʙʨʘʟʥʳʤʠ ʩʫʙʢʦʣʦʥʠʷʤʠ, ʩʦʝʜʠʥʝʥʥʳʤʠ ʚʥʝʰʥʠʤʠ 
ʢʨʘʷʤʠ ʠ ʥʘʜʣʝʞʘʱʠʤʠ ʥʘʜ ʙʦʣʝʝ ʨʘʥʥʠʤʠ ʩʣʦʷʤʠ. ɸʫʪʦʟʦʦʠʜʳ (ʨʠʩ. ɻïɪ) ʩʦ 
ʩʚʦʙʦʜʥʳʤʠ ʩʪʝʥʢʘʤʠ, ʟʘʢʨʫʛʣʸʥʥʦ-ʧʦʣʠʛʦʥʘʣʴʥʳʝ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ, ʩ 
ʥʠʟʢʠʤʠ ʰʠʧʘʤʠ ʥʘ ʫʛʣʘʭ ʘʧʝʨʪʫʨ (ʨʠʩ. ɽ). ʆʪʚʝʨʩʪʠʷ ʢʣʘʩʪʝʨʠʟʦʚʘʥʳ ʚ 
ʥʝʙʦʣʴʰʠʝ ʛʨʫʧʧʳ, ʚʳʪʷʥʫʪʳʝ ʨʘʜʠʘʣʴʥʦ ʦʪ ʮʝʥʪʨʦʚ ʩʫʙʢʦʣʦʥʠʡ ʢ ʠʭ 
ʧʝʨʠʬʝʨʠʠ (ʨʠʩ. ɻ, ɼ), ʤʠʥʠʤʘʣʴʥʦ ʦʪʣʠʯʠʤʳʝ ʦʪ ʢʝʥʦʟʦʦʠʜʦʚ, ʥʦ ʥʝʩʢʦʣʴʢʦ 
ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ. ɺʥʫʪʨʝʥʥʠʝ ʩʪʝʥʢʠ ʩ ʫʜʣʠʥʸʥʥʳʤʠ ʤʫʨʘʣʴʥʳʤʠ ʰʠʧʘʤʠ ʩʦ 
ʩʬʝʨʠʯʝʩʢʠʤʠ ʰʠʧʘʩʪʳʤʠ ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʨʘʩʰʠʨʝʥʠʷʤʠ (ʨʠʩ. ɪ, ɾ). 
ʂʝʥʦʟʦʦʠʜʳ (ʨʠʩ. ɻ, ɼ) ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʩʪʝʥʢʘʤʠ, ʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʯʝʤ 
ʘʫʪʦʟʦʦʠʜʳ, ʟʘʥʠʤʘʶʪ ʮʝʥʪʨʳ ʤʦʥʪʠʢʫʣ ʠ ʦʢʨʫʞʘʶʪ ʘʫʪʦʟʦʦʠʜʳ ʧʦ ʚʩʝʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʙʢʦʣʦʥʠʡ. ɻʦʥʦʟʦʦʠʜ (ʨʠʩ. ɿ) ʥʝʨʦʚʥʦʡ ʬʦʨʤʳ, ʩ ʜʦʣʷʤʠ, 
ʧʨʦʩʪʠʨʘʶʱʠʤʠʩʷ ʤʝʞʜʫ ʩʢʦʧʣʝʥʠʷʤʠ ʘʫʪʦʟʦʦʠʜʦʚ; ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ 
ʩʪʝʥʢʘʤʠ. ʌʨʦʥʪʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ (ʢʨʳʰʘ) ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʤʝʣʢʠʤʠ 
ʧʩʝʚʜʦʧʦʨʘʤʠ; ʦʵʮʠʦʧʦʨ ʵʣʣʠʧʪʠʯʝʩʢʠʡ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ; ʦʦʝʮʠʦʩʪʦʤ 
ʢʦʨʦʪʢʠʡ, ʚʦʨʦʥʢʦʦʙʨʘʟʥʳʡ. 

ʆʧʠʩʘʥʥʘʷ ʬʦʨʤʘ ʢʦʣʦʥʠʡ ʙʳʣʘ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʘ ʫ ʩʦʚʨʝʤʝʥʥʳʭ 
ʮʠʢʣʦʩʪʦʤʘʪ, ʥʦ ʠʤʝʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʰʣʦʤ, ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ ʦʪ ʤʝʣʦʚʦʛʦ ʧʝʨʠʦʜʘ ʜʦ ʢʘʡʥʦʟʦʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ 
ʢʦʣʦʥʠʘʣʴʥʳʭ ʬʦʨʤ ʮʠʢʣʦʩʪʦʤʥʳʭ ʤʰʘʥʦʢ, ʵʪʘ ʬʦʨʤʘ ʨʦʩʪʘ ʥʝ ʠʤʝʣʘ 
ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʜʣʷ ʥʝʸ ʚʚʝʜʸʥ ʥʦʚʳʡ ʪʝʨʤʠʥ ï 
çʩʪʨʘʪʦʢʦʨʤʠʜʠʘʣʴʥʘʷè. 
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ʎʠʢʣʦʩʪʦʤʥʘʷ ʩʪʨʘʪʦʢʦʨʤʠʜʠʘʣʴʥʘʷ ʤʰʘʥʢʘ Kamchatkapora ozhgibesovi Taylor et Grischenko, 

2024. ɻʦʣʦʪʠʧ, NHMUK 2017.7.11.2 (ɸ, ɺïɽ, ɾ); ʧʘʨʘʪʠʧ, NHMUK 2017.7.11.4 (ɹ, ɪ, ɿ). (ɸ) 

ʣʘʪʝʨʘʣʴʥʳʡ, (ɹ) ʬʨʦʥʪʦ-ʣʘʪʝʨʘʣʴʥʳʡ ʠ (ɺ) ʬʨʦʥʪʘʣʴʥʳʡ ʚʠʜ ʬʨʘʛʤʝʥʪʦʚ ʢʦʣʦʥʠʠ; (ɻ) 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʫʙʢʦʣʦʥʠʠ ʩ ʚʦʟʚʳʰʘʶʱʠʤʠʩʷ ʢʣʘʩʪʝʨʘʤʠ ʘʫʪʦʟʦʦʠʜʦʚ; (ɼ) ʨʘʜʠʘʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢʣʘʩʪʝʨʳ ʘʫʪʦʟʦʦʠʜʦʚ; (ɽ) ʥʠʟʢʠʝ ʰʠʧʳ ʥʘ ʫʛʣʘʭ ʘʫʪʦʟʦʦʠʜʘʣʴʥʦʡ ʘʧʝʨʪʫʨʳ; 

(ɪ) ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʘʫʪʦʟʦʦʠʜʳ ʠ ʢʝʥʦʟʦʦʠʜʳ ʩ ʜʣʠʥʥʳʤʠ ʤʫʨʘʣʴʥʳʤʠ ʰʠʧʘʤʠ; (ɾ) 

ʤʫʨʘʣʴʥʳʝ ʰʠʧʳ ʩʦ ʩʬʝʨʠʯʝʩʢʠʤʠ ʰʠʧʘʩʪʳʤʠ ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʨʘʩʰʠʨʝʥʠʷʤʠ; (ɿ) ʦʙʱʠʡ ʚʠʜ 

ʣʦʧʘʩʪʥʦʛʦ ʛʦʥʦʟʦʦʠʜʘ. ʈʘʟʤʝʨʥʳʝ ʰʢʘʣʳ: 1 ʩʤ (ɸïɺ); 500 Õm (ɻ, ɿ); 200 Õm (ɼ); 100 Õm (ɪ); 

50 Õm (ɽ); 20 Õm (ɾ). 

 
ʈʘʟʤʝʨʳ ʢʦʣʦʥʠʠ ʦʧʠʩʘʥʥʦʛʦ ʚʠʜʘ (ʚ ʜʠʘʤʝʪʨʝ ʙʦʣʝʝ 15 ʩʤ) ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʩʨʝʜʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʠʩʢʦʧʘʝʤʳʭ ʚʠʜʦʚ 
ʮʠʢʣʦʩʪʦʤʥʳʭ ʤʰʘʥʦʢ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 
ʥʦʚʦʛʦ ʚʠʜʘ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 124021900011-9. 
 

1. Taylor P.D., Grischenko A.V. A new bryozoan genus from the Sea of Okhotsk 

and the taxonomy and geological history of óstratocormidialô cyclostome 

bryozoans // J. Nat. Hist. 2024. Vol. 58 (41ï44). P. 1917ï1935. 
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ʌɸʂʊʆʈʓ, ɺʃʀʗʖʑʀɽ ʅɸ ʄɸʉʉʆɺʆɽ ʈɸɿɺʀʊʀɽ ʅɸʊʀɺʅʓʍ ʀ 

ʏʋɾɽʈʆɼʅʓʍ ɺʀɼʆɺ ʄɸʂʈʆɺʆɼʆʈʆʉʃɽʁ 

ɻʫʙʝʣʠʪ ʖ.ʀ.1, ʃʝʥʮʠ ʄ.2 

1 ɿʦʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, Yulia.gubelit@zin.ru; 

gubelit@list.ru 
2 ʃʘʙʦʨʘʪʦʨʠʷ ʵʢʦʣʦʛʠʠ ʣʘʛʫʥ ʠ ʘʢʚʘʢʫʣʴʪʫʨʳ Orbetello Pesca Company, 

ʛ. ʆʨʙʝʪʝʣʣʦ, ʊʦʩʢʘʥʘ, ʀʪʘʣʠʷ, lealab1@gmail.com 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʤʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ 

ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʚʳʟʳʚʘʝʤʦʝ ʢʘʢ ʯʫʞʝʨʦʜʥʳʤʠ, ʪʘʢ ʠ ʥʘʪʠʚʥʳʤʠ ʚʠʜʘʤʠ, 

ʧʨʠʦʙʨʝʣʦ ʛʣʦʙʘʣʴʥʳʝ ʤʘʩʰʪʘʙʳ. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [1], ʤʘʩʩʦʚʦʝ 

çʮʚʝʪʝʥʠʝè ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʚʠʜʳ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ ʠʟ ʙʦʣʝʝ ʯʝʤ 30 ʨʦʜʦʚ. ɺ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʟʝʣʝʥʳʭè ʠ çʟʦʣʦʪʳʭè ʧʨʠʣʠʚʘʭ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʪʘʢʞʝ 

ʠʛʨʘʶʪ ʚʠʜʳ-ʚʩʝʣʝʥʮʳ, ʤʝʭʘʥʠʟʤʳ ʨʘʩʩʝʣʝʥʠʷ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ 

ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ.  

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ╖ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ çʮʚʝʪʝʥʠʝʤè ʥʘʪʠʚʥʳʭ ʠ ʯʫʞʝʨʦʜʥʳʭ 

ʚʠʜʦʚ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʠ, ʚ ʩʣʫʯʘʝ ʚʠʜʦʚ-ʚʩʝʣʝʥʮʝʚ, ʧʦʧʳʪʘʪʴʩʷ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʠʭ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʩʘʤ 

ʬʘʢʪ ʚʩʝʣʝʥʠʷ, ʘ ʥʘʨʫʰʝʥʥʘʷ ʵʢʦʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʫʶ ʦʥʠ ʧʦʧʘʣʠ. ɼʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 5059 ʩʪʘʪʝʡ ʠʟ ʙʘʟʳ 

ʜʘʥʥʳʭ çʉʢʦʧʫʩè. ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʠʥʠʤʘʣʦʩʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ ʣʠ 

ʧʨʠʯʠʥʳ çʮʚʝʪʝʥʠʶè ʚʠʜʘ ʠʣʠ ʞʝ ʧʨʦʙʣʝʤʳ ʚ ʵʢʦʩʠʩʪʝʤʝ ʩʪʘʣʠ ʩʣʝʜʩʪʚʠʝʤ 

çʮʚʝʪʝʥʠʷè. ʅʘʰʠ ʜʘʥʥʳʝ ʠʤʝʣʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʥʘʣʦʞʠʣʦ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʭ ʦʙʨʘʙʦʪʢʫ. ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʦʩʪʘʣʦʩʴ ʚʩʝʛʦ 275 ʩʪʘʪʝʡ ʩ 344 

ʫʧʦʤʠʥʘʥʠʷʤʠ ʩʣʫʯʘʝʚ çʮʚʝʪʝʥʠʷè ʚʦʜʦʨʦʩʣʝʡ, ʚʳʟʚʘʥʥʳʭ 37 ʥʘʪʠʚʥʳʤʠ 

ʚʠʜʘʤʠ ʠ 48 ʚʠʜʘʤʠ-ʚʩʝʣʝʥʮʘʤʠ ʠʟ ʦʪʜʝʣʦʚ Chlorophyta, Rhodophyta ʠ 

Heterokontophyta (Phaeophyceae).  

ʕʚʪʨʦʬʠʢʘʮʠʷ ʚʦʟʛʣʘʚʣʷʝʪ ʩʧʠʩʦʢ ʦʙʱʠʭ ʧʨʠʯʠʥ çʮʚʝʪʝʥʠʷè (59.9%), ʥʘ 

ʜʦʣʶ ʨʘʙʦʪ, ʢʘʩʘʶʱʠʭʩʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʢʘʢ ʧʨʠʯʠʥʳ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ ʧʨʠʭʦʜʠʣʦʩʴ 3.5%. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʘʪʠʚʥʳʝ ʠ 

ʯʫʞʝʨʦʜʥʳʝ ʚʠʜʳ ʢʘʢ ʜʚʝ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ, ʵʚʪʨʦʬʠʢʘʮʠʷ ʚʳʟʚʘʣʘ 78% 

ʩʣʫʯʘʝʚ çʮʚʝʪʝʥʠʷè ʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʠ 41.5% ʩʣʫʯʘʝʚ çʮʚʝʪʝʥʠʷè ʯʫʞʝʨʦʜʥʳʭ 

ʚʠʜʦʚ. ɸʢʚʘʢʫʣʴʪʫʨʘ ʙʳʣʘ ʫʧʦʤʷʥʫʪʘ ʚ 1.2% ʩʣʫʯʘʝʚ ʥʘʪʠʚʥʳʭ çʮʚʝʪʝʥʠʡè ʠ 

ʚʳʟʚʘʣʘ 5.8% ʩʣʫʯʘʝʚ çʮʚʝʪʝʥʠʡè ʚʩʝʣʝʥʮʝʚ. ɺʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʚʘʞʥʦʩʪʠ ʜʣʷ 

ʚʩʧʳʰʢʠ ʨʘʟʚʠʪʠʷ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ ʙʳʣʦ ʦʪʥʝʩʝʥʦ ʢ ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

(15.7%). ʊʘʢʞʝ ʵʪʦʪ ʬʘʢʪʦʨ ʚʳʟʚʘʣ 23.4% ʩʣʫʯʘʝʚ çʮʚʝʪʝʥʠʷè ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ 

ʠ 8.1% ʩʣʫʯʘʝʚ çʮʚʝʪʝʥʠʷè ʥʘʪʠʚʥʳʭ ʚʠʜʦʚ. ʆʪʜʝʣʴʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ 

(ʧʦʚʨʝʞʜʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʥʘʪʠʚʥʳʭ ʚʠʜʦʚ, 

ʥʝʟʘʢʦʥʥʦʝ ʪʨʘʣʝʥʠʝ, ʫʨʙʘʥʠʟʘʮʠʷ ʠ ʪ. ʧ.), ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ 

ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ çʮʚʝʪʝʥʠʷè (3.8% ʩʣʫʯʘʝʚ çʮʚʝʪʝʥʠʷè ʚ ʮʝʣʦʤ, 5.8% ʩʣʫʯʘʝʚ 
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çʮʚʝʪʝʥʠʷè ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʠ 1.7% ʩʣʫʯʘʝʚ çʮʚʝʪʝʥʠʷè ʥʘʪʠʚʥʳʭ ʚʠʜʦʚ). 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʨʘʟʚʠʪʠʝ ʚʠʜʦʚ-ʚʩʝʣʝʥʮʝʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʠʭ 

ʠʥʚʘʟʠʚʥʳʤ ʠ ʘʛʨʝʩʩʠʚʥʳʤ ʭʘʨʘʢʪʝʨʦʤ (3.5% ʩʣʫʯʘʝʚ çʮʚʝʪʝʥʠʷè ʚ ʮʝʣʦʤ ʠ 7% 

ʩʣʫʯʘʝʚ çʮʚʝʪʝʥʠʷè ʚʩʝʣʝʥʮʝʚ), ʥʦ ʢʘʢʠʝ-ʣʠʙʦ ʫʧʦʤʠʥʘʥʠʷ ʦʙ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ ʜʦ ʬʘʢʪʘ ʠʥʚʘʟʠʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʇʨʠʯʠʥʳ çʮʚʝʪʝʥʠʷè ʙʝʟ ʯʝʪʢʦʛʦ 

ʫʢʘʟʘʥʠʷ ʚʦʟʜʝʡʩʪʚʦʚʘʚʰʠʭ ʥʘ ʥʝʛʦ ʬʘʢʪʦʨʦʚ ʙʳʣʠ ʦʧʠʩʘʥʳ ʚ 11% ʩʣʫʯʘʝʚ ʜʣʷ 

ʚʩʝʣʝʥʮʝʚ, ʚ 10.4% ʩʣʫʯʘʝʚ ʜʣʷ ʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʠ ʚ 10.8% ʩʣʫʯʘʝʚ ʚ ʮʝʣʦʤ. 

ɼʨʫʛʠʝ ʬʘʢʪʦʨʳ ʚʥʦʩʠʣʠ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ. 

 

ʇʨʦʮʝʥʪ ʩʣʫʯʘʝʚ çʮʚʝʪʝʥʠʷè ʥʘʪʠʚʥʳʭ ʚʠʜʦʚ (N) ʠ ʚʠʜʦʚ-ʚʩʝʣʝʥʮʝʚ (NN), 

ʨʘʩʩʯʠʪʘʥʥʳʡ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʠ ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʨʘʟʣʠʯʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ 

ʌʘʢʪʦʨ Chlorophyta Rhodophyta Heterokontophyta 

 N NN N NN N NN 

ʀʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 6.1 23.3 0 17.6 33.3 22.7 

ʕʚʪʨʦʬʠʢʘʮʠʷ 81.0 37.9 100.0 67.6 40.0 27.3 

ɸʢʚʘʢʫʣʴʪʫʨʘ 1.4 8.6 0 0 0 0 

ʇʨʠʨʦʜʥʳʝ 

ʷʚʣʝʥʠʷ 0 0.9 0 2.9 0 0 

ɸʥʪʨʦʧʦʛʝʥʥʳʡ 

ʩʪʨʝʩʩ 2.0 6.0 0 5.9 0 4.5 

ɸʮʠʜʠʬʠʢʘʮʠʷ 0 2.6 0 2.9 0 0 

ʇʨʠʯʠʥʘ ʥʝ 

ʦʧʨʝʜʝʣʝʥʘ 8.8 10.3 0 2.9 26.7 31.8 

ɻʝʥʝʪʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʘ 0.7 0.0 0 0 0 0 

ʀʩʯʝʟʥʦʚʝʥʠʝ 

Posidonia  0 1.7 0 0 0 0 

ʀʥʚʘʟʠʚʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʚʠʜʘ  0 8.6 0 0 0 13.6 

 

ʉ ʧʦʤʦʱʴʶ Sign-test ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʧʦʧʘʨʥʳʝ ʩʨʘʚʥʝʥʠʷ ʩʣʫʯʘʝʚ 

çʮʚʝʪʝʥʠʷè, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʬʘʢʪʦʨʘʤ (ʧʨʠʯʠʥʘʤ) ʠ ʚʳʟʚʘʥʥʳʭ 

ʦʨʛʘʥʠʟʤʘʤʠ, ʦʪʥʝʩʝʥʥʳʤʠ ʢ ʨʘʟʥʳʤ ʛʨʫʧʧʘʤ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʩʨʘʚʥʝʥʠʡ ʥʝ ʚʳʷʚʠʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ (p>0,05), ʢʨʦʤʝ 

ʩʣʫʯʘʝʚ çʮʚʝʪʝʥʠʷè ʚʩʝʣʝʥʮʝʚ ʠʟ ʦʪʜʝʣʘ Chlorophyta. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʛʨʫʧʧʳ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʯʠʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ (ʥʘʪʠʚʥʳʝ Chlorophyta, ʥʘʪʠʚʥʳʝ ʠ ʯʫʞʝʨʦʜʥʳʝ Rhodophyta ʠ 

Heterokontophyta).  

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʘ ʍʠ-ʢʚʘʜʨʘʪ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʝʩʪʴ 

ʩʚʷʟʴ ʤʝʞʜʫ ʬʘʢʪʦʨʦʤ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʩʣʫʯʘʝʚ çʮʚʝʪʝʥʠʷè, ʧʨʠ ʵʪʦʤ 



88 

 

ʵʚʪʨʦʬʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʤʘʩʩʦʚʦʝ 

ʨʘʟʚʠʪʠʝ ʢʘʢ ʥʘʪʠʚʥʳʭ ʚʠʜʦʚ, ʪʘʢ ʠ ʚʠʜʦʚ-ʚʩʝʣʝʥʮʝʚ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 

ʵʚʪʨʦʬʠʢʘʮʠʷ ʙʳʣʘ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ çʮʚʝʪʝʥʠʷè ʥʘʪʠʚʥʳʭ ʢʨʘʩʥʳʭ 

ʚʦʜʦʨʦʩʣʝʡ, ʪʦʛʜʘ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʦʢʘʟʘʣʦʩʴ ʚʪʦʨʳʤ ʧʦ ʯʘʩʪʦʪʝ 

ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʤʘʩʩʦʚʦʤʫ ʨʘʟʚʠʪʠʶ ʢʘʢ ʥʘʪʠʚʥʳʭ, ʪʘʢ ʠ 

ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʠʟ ʦʩʪʘʣʴʥʳʭ ʛʨʫʧʧ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚʠʜʦʚ-ʚʩʝʣʝʥʮʝʚ (93% ʦʪ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʘʤʠ ʩʣʫʯʘʝʚ) 

ʵʢʦʩʠʩʪʝʤʘ ʫʞʝ ʥʘʭʦʜʠʣʘʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ.  

ʅʘ ʦʩʥʦʚʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʥʘʤʠ ʪʘʢʞʝ ʙʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ ʵʢʦʩʠʩʪʝʤʳ ʧʦʩʣʝ ʚʩʝʣʝʥʠʷ 

ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ. ʉʮʝʥʘʨʠʠ ʜʣʷ çʟʜʦʨʦʚʦʡ ʵʢʦʩʠʩʪʝʤʳè 

ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʘʜʘʧʪʘʮʠʶ ʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʠ ʚʠʜʦʚ ʚʩʝʣʝʥʮʝʚ ʠ, ʧʦʩʣʝ 

ʚʦʟʤʦʞʥʳʭ ʚʩʧʳʰʝʢ ʯʠʩʣʝʥʥʦʩʪʠ, - ʚʦʟʚʨʘʱʝʥʠʝ ʢ ʨʘʚʥʦʚʝʩʠʶ. ʉʮʝʥʘʨʠʠ ʜʣʷ 

ʵʢʦʩʠʩʪʝʤ, ʧʦʜʚʝʨʛʘʶʱʠʤʩʷ ʠʥʪʝʥʩʠʚʥʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʠ 

ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʨʝʛʫʣʷʨʥʳʝ çʮʚʝʪʝʥʠʷè, ʢʘʢ 

ʚʠʜʦʚ-ʚʩʝʣʝʥʮʝʚ, ʪʘ ʠ ʩʤʝʰʘʥʥʳʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʝʜʥʝʥʠʝʤ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʝʤʳ ɿʀʅ ʈɸʅ ˉ 

125012800888-5. ɸʚʪʦʨʳ ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʷʪ ʢʦʤʧʘʥʠʶ ʆʨʙʝʪʝʣʣʦ ʇʝʩʢʘ 

ʃʘʛʫʥʘʨʝ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʢʣʘʜ ʠ ʧʨʦʬʝʩʩʦʨʘ ʉʪʝʬʘʥʦ ɹʘʨʦʥʝ ʠʟ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʇʘʣʝʨʤʦ ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʩʪʘʪʠʩʪʠʢʝ. 

 

1. Bermejo R, Green-Gavrielidis L, Gao G. Editorial: Macroalgal blooms in a global 

change context. Front Mar Sci. 2023. Vol. 10. P. 1204117. 
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ʉʆɼɽʈɾɸʅʀɽ ʅɽʂʆʊʆʈʓʍ ʄʀʂʈʆʕʃɽʄɽʅʊʆɺ 
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ʀɿ ʂɸʉʇʀʁʉʂʆɻʆ ʄʆʈʗ 

ɻʫʨʠʥʦʚʠʯ ɸ. ʉ., ʏʘʧʣʳʛʠʥ ɺ.ɸ., ɽʨʰʦʚʘ ʊ. ʉ., ɿʘʡʮʝʚ ɺ. ʌ. 

ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɸʩʪʨʘʭʘʥʴ, 

gurinovich_as@mail.ru 

ɺ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ ʚʩʪʨʝʯʘʶʪʩʷ ʜʚʘ ʚʠʜʘ ʢʝʬʘʣʝʡ: ʦʩʪʨʦʥʦʩ ʨʦʜʘ Liza 

(Liza saliens) ʠ ʢʝʬʘʣʴ ʩʠʥʛʠʣʴ (Liza aurata), ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʳ ʠʟ 

ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ 30-ʝ ʛʛ. ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʤʳʩʣʦʚʳʤ 

ʚʠʜʦʤ ʷʚʣʷʝʪʩʷ Liza aurata [2]. ɺ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ ʧʨʠʙʨʝʞʥʦʝ ʨʳʙʦʣʦʚʩʪʚʦ 

ʠʟʚʝʩʪʥʦ ʢʘʢ ʦʩʥʦʚʥʦʡ ʧʨʦʤʳʩʣʦʚʳʡ ʜʦʙʳʪʯʠʢ ʢʝʬʘʣʠ.  

ʂʝʬʘʣʠ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʧʝʣʘʛʦʬʠʣʴʥʳʭ ʨʳʙ. ʇʦʣʦʚʘʷ ʟʨʝʣʦʩʪʴ ʫ ʥʠʭ 

ʥʘʩʪʫʧʘʝʪ ʚ 3-4-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ, ʧʨʠ ʵʪʦʤ ʩʘʤʮʳ ʩʦʟʨʝʚʘʶʪ ʨʘʥʴʰʝ ʩʘʤʦʢ ʥʘ 

ʛʦʜ. 

ʇʨʦʙʳ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʠʥʛʠʣʝʡ (ʩʘʤʮʳ ï 3 ʛʦʜʘ, ʩʘʤʢʠ ï 4 ʛʦʜʘ) ʩʦʙʨʘʥʳ ʚ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 2020-2023 ʛʛ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʦʩʦʙʝʡ ʚʟʷʪʳ ʧʨʦʙʳ ʧʝʯʝʥʠ, 

ʞʘʙʨ, ʛʦʥʘʜ, ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʩʝʣʝʟʝʥʢʠ, ʞʝʣʫʜʢʘ ʠ ʢʠʰʝʯʥʠʢʘ. ɹʠʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʢʝʬʘʣʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ɸ.ʌ. ʇʨʘʚʜʠʥʘ [3].  

ʈʘʙʦʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʙʲʝʢʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ çɻʠʜʨʦʙʠʦʣʦʛʠʷ ʠ ʦʙʱʘʷ ʵʢʦʣʦʛʠʷè ʌɻɹʆʋ ɺʆ 

çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè. ʆʧʨʝʜʝʣʝʥʠʝ 

ʤʝʜʠ, ʩʚʠʥʮʘ, ʢʘʜʤʠʷ ʠ ʮʠʥʢʘ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ 

ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 30178-96 [1]. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ Microsoft Office Excel. 

ʇʨʠ ʘʥʘʣʠʟʝ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʧʦʣʦʚʦʟʨʝʣʦʡ 

ʢʝʬʘʣʠ ʩʠʥʛʠʣʴ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʦʨʛʘʥʦʤ ʥʘʢʦʧʣʝʥʠʷ ʮʠʥʢʘ 

ʷʚʣʷʶʪʩʷ ʛʦʥʘʜʳ (141.37Ñ2.9 ʠ 86.28Ñ2.2 ʤʛ/ʢʛ ʩʫʭʦʡ ʤʘʩʩʳ ʫ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʢʠʰʝʯʥʠʢʝ ʫ ʢʝʬʘʣʠ ʦʙʥʘʨʫʞʝʥ ʤʠʥʠʤʫʤ ʩʦʜʝʨʞʘʥʠʷ ʮʠʥʢʘ 

(28.49Ñ2.1 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ 19.31Ñ1.2 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫ ʩʘʤʦʢ ʠ 

ʩʘʤʮʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʋʨʦʚʝʥʴ ʘʢʢʫʤʫʣʷʮʠʠ ʮʠʥʢʘ ʚ ʧʝʯʝʥʠ ʚ 3.1 ʨʘʟ ʫ ʩʘʤʦʢ 

ʠ ʚ 3.4 ʨʘʟʘ ʫ ʩʘʤʮʦʚ ʚʳʰʝ, ʯʝʤ ʚ ʢʠʰʝʯʥʠʢʝ. ʉʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʚ ʞʘʙʨʘʭ ʚ 2.5 

ʨʘʟʘ ʠ ʚ 3.1 ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʣʦ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʠʰʝʯʥʠʢʝ. ɺ 

ʦʩʪʘʣʴʥʳʭ ʦʨʛʘʥʘʭ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʜʘʥʥʦʤʫ ʵʣʝʤʝʥʪʫ ʤʝʞʜʫ ʩʘʤʢʘʤʠ 

ʠ ʩʘʤʮʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ. ʋʙʳʚʘʶʱʠʡ ʨʷʜ ʩʦʜʝʨʞʘʥʠʷ ʮʠʥʢʘ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ 

Liza aurata ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʛʦʥʘʜʳ > ʧʝʯʝʥʴ > ʞʘʙʨʳ > ʤʳʰʮʳ > ʩʝʣʝʟʝʥʢʘ > ʞʝʣʫʜʦʢ > ʢʠʰʝʯʥʠʢ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʤ 

ʫʨʦʚʥʝʤ (40 ʤʛ/ʢʛ ʩʦʛʣʘʩʥʦ ʉʘʥʇʠʅʫ) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʘʢʢʫʤʫʣʷʮʠʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʤʳʰʝʯʥʦʡ ʪʢʘʥʴʶ ʩʘʤʮʦʚ ʥʝ ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʘʪʠʚʘ.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʜʠ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʧʦʣʦʚʦʟʨʝʣʦʡ ʢʝʬʘʣʠ ʩʠʥʛʠʣʴ 

ʥʝʦʜʥʦʨʦʜʥʘ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʜʠ ʚʳʷʚʣʝʥʦ ʚ ʧʝʯʝʥʠ (21.77 Ñ 1.7 ʠ 

10.88 Ñ 1.5 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʋ ʩʘʤʦʢ ʠ 
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ʩʘʤʮʦʚ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʜʠ ʚ ʞʘʙʨʘʭ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 6 ʤʛ/ʢʛ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʚ ʞʝʣʫʜʢʝ ʠ ʢʠʰʝʯʥʠʢʝ ï 4 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʚ ʩʝʣʝʟʝʥʢʝ ʠ 

ʛʦʥʘʜʘʭ ï 2 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʪʦʛʦ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʚʳʷʚʣʝʥʦ ʚ ʤʳʰʮʘʭ (1.4 Ñ 0.3 ʠ 1.02 Ñ 0.2 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʫ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ ʵʪʦʤ ʥʘʢʦʧʣʝʥʠʝ ʤʝʜʠ ʚ ʧʝʯʝʥʠ 

ʧʨʝʚʳʰʘʝʪ ʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʤʳʰʮʘʭ ʚ 15.5 ʨʘʟ. ʋʙʳʚʘʶʱʠʡ ʨʷʜ ʩʦʜʝʨʞʘʥʠʷ 

ʤʝʜʠ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ Liza aurata ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʧʝʯʝʥʴ > ʞʘʙʨʳ > ʞʝʣʫʜʦʢ > ʢʠʰʝʯʥʠʢ > ʩʝʣʝʟʝʥʢʘ > ʛʦʥʘʜʳ > ʤʳʰʮʳ. 

ʉʦʧʦʩʪʘʚʣʷʷ ʚʝʣʠʯʠʥʳ ʘʢʢʫʤʫʣʷʮʠʠ ʤʝʜʠ ʚ ʤʳʰʮʘʭ ʢʝʬʘʣʠ ʩ ʧʨʝʜʝʣʴʥʦ-

ʜʦʧʫʩʪʠʤʳʤ ʫʨʦʚʥʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʘ ʩʦʛʣʘʩʥʦ ʉʘʥʇʠʥ 2.3.2.560-96 (10 

ʤʛ/ʢʛ), ʧʨʝʚʳʰʝʥʠʝ ʵʪʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʚʝʣʠʯʠʥʳ ʥʝ ʚʳʷʚʣʝʥʦ. 

ɺ ʦʨʛʘʥʠʟʤʝ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʝʬʘʣʠ ʩʠʥʛʠʣʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʩʚʠʥʮʘ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʞʘʙʨʘʭ (3.87Ñ0.9 ʠ 3.97Ñ0.9 ʤʛ/ʢʛ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʫ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʄʠʥʠʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʵʣʝʤʝʥʪʘ ʦʪʣʠʯʘʣʠʩʴ ʛʦʥʘʜʳ (0.83Ñ0.2 ʠ 0.37Ñ0.1 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫ ʩʘʤʦʢ 

ʠ ʩʘʤʮʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʋ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʠʥʮʘ ʚ ʧʝʯʝʥʠ, 

ʢʠʰʝʯʥʠʢʝ, ʞʝʣʫʜʢʝ, ʩʝʣʝʟʝʥʢʝ ʠ ʤʳʰʮʘʭ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 1 ʤʛ/ʢʛ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ. ʋʙʳʚʘʶʱʠʡ ʨʷʜ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ Liza aurata 

ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʞʘʙʨʳ > ʢʠʰʝʯʥʠʢ > ʧʝʯʝʥʴ > ʩʝʣʝʟʝʥʢʘ > ʤʳʰʮʳ > ʞʝʣʫʜʦʢ > ʛʦʥʘʜʳ. 

ʇʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʠʥʮʘ ʚ ʤʳʰʮʘʭ ʨʳʙ ʩʦʛʣʘʩʥʦ 

ʉʘʥʇʠʅ 2.3.2.560-96 ʩʦʩʪʘʚʣʷʝʪ 1 ʤʛ/ʢʛ. 

ʋ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʝʬʘʣʠ ʩʠʥʛʠʣʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʜʤʠʷ 

(1.07Ñ0.01 ʠ 0.89Ñ0.1 ʤʛ/ʢʛ) ʚʳʷʚʣʝʥʦ ʚ ʧʝʯʝʥʠ, ʧʨʠʯʝʤ ʫ ʩʘʤʦʢ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʤʝʪʘʣʣʘ ʚ 1.2 ʨʘʟʘ ʚʳʰʝ. ɺʪʦʨʳʤ ʦʨʛʘʥʦʤ ʧʦ ʚʝʣʠʯʠʥʝ ʥʘʢʦʧʣʝʥʠʷ ʢʘʜʤʠʷ ʚ 

ʦʨʛʘʥʠʟʤʝ ʦʢʘʟʘʣʩʷ ʢʠʰʝʯʥʠʢ (0.47Ñ0.1 ʠ 0.57Ñ0.1 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫ ʩʘʤʦʢ 

ʠ ʩʘʤʮʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʝʣʝʟʝʥʢʘ ʦʪʣʠʯʘʣʘʩʴ ʤʠʥʠʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʘʜʤʠʷ ʢʘʢ ʠ ʫ ʩʘʤʦʢ, ʪʘʢ ʠ ʫ ʩʘʤʮʦʚ ï 0.02 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʋ ʩʘʤʦʢ ʠ 

ʩʘʤʮʦʚ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʜʤʠʷ ʚ ʞʘʙʨʘʭ, ʞʝʣʫʜʢʝ, ʩʝʣʝʟʝʥʢʝ, ʛʦʥʘʜʘʭ ʠ ʤʳʰʮʘʭ 

ʥʘʭʦʜʠʣʘʩʴ ʧʨʠʤʝʨʥʦ ʥʘ ʫʨʦʚʥʝ 0.1 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʋʙʳʚʘʶʱʠʡ ʨʷʜ 

ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ Liza aurata ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʧʝʯʝʥʴ > ʢʠʰʝʯʥʠʢ > ʞʝʣʫʜʦʢ > ʛʦʥʘʜʳ > ʤʳʰʮʳ > ʞʘʙʨʳ > ʩʝʣʝʟʝʥʢʘ. 

ʉʨʘʚʥʠʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤ ʫʨʦʚʥʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʜʤʠʷ (0.2 ʤʛ/ʢʛ), ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʫʪʚʝʨʞʜʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ ʚ ʤʳʰʮʘʭ ʢʝʬʘʣʠ ʩʠʥʛʠʣʴ (ʉʘʥʇʠʅ 

2.3.2.1078-01). 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʘʢʢʫʤʫʣʷʮʠʠ 

ʮʠʥʢʘ, ʤʝʜʠ, ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ ʦʨʛʘʥʘʤʠ ʠ ʪʢʘʥʷʤʠ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ 

Liza aurata. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ʨʘʟʣʠʯʘʣʦʩʴ ʤʝʞʜʫ ʧʦʣʦʚʦʟʨʝʣʳʤʠ ʩʘʤʢʘʤʠ ʠ ʩʘʤʮʘʤʠ ʢʝʬʘʣʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʥʢʘ ʚ ʛʦʥʘʜʘʭ ʚʳʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʜʠ ʠ ʢʘʜʤʠʷ ʚʳʰʝ ʚ ʧʝʯʝʥʠ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʠʥʮʘ ╖ ʚ ʞʘʙʨʘʭ.  
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ɺʓʈɸʑʀɺɸʅʀɽ ʄʆʃʆɼʀ ʂʆʃʖʏɽʁ ɸʂʋʃʓ SQUALUS ACANTHIAS 

ɺ ʋʉʃʆɺʀʗʍ ʆʂɽɸʅɸʈʀʋʄɸ 

ɼʦʟʦʨʝʮ ʄ.ʀ., ʇʦʧʦʚʘ ʄ.ʖ. 

ʌʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ɹʶʜʞʝʪʥʦʛʦ ʋʯʨʝʞʜʝʥʠʷ ʅʘʫʢʠ 

çʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦè 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʆʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ï 

ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ çʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤè 

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, mashuk.1997@mail.ru 
 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʩʦʙʝʡ Squalus acanhtias ï ʢʦʣʶʯʝʡ ʘʢʫʣʳ 

ʠʣʠ ʢʘʪʨʘʥʘ, ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʝʨʚʦʝ ʧʦʪʦʤʩʪʚʦ ʚ çʇʨʠʤʦʨʩʢʦʤ ʦʢʝʘʥʘʨʠʫʤʝè. ɺ 

ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʜʣʷ ʦʢʝʘʥʘʨʠʫʤʘ ʦʧʳʪʘ ʚ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤ ʦʙʲʝʢʪʦʤ 

ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚʦʧʨʦʩ ʦ ʚʳʨʘʱʠʚʘʥʠʠ ʤʦʣʦʜʠ ʚ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ.  

ʅʦʚʦʨʦʞʜʝʥʥʳʝ ʘʢʫʣʳ ʩʨʘʟʫ ʙʳʣʠ ʧʝʨʝʩʝʣʝʥʳ ʚ ʦʪʜʝʣʴʥʳʡ ʪʘʥʢ ʦʙʲʝʤʦʤ 

2000ʣ ʩ ʘʵʨʘʮʠʝʡ ʠ ʧʦʜʜʝʨʞʘʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʜʠʘʧʘʟʦʥʝ 13-14Áʉ. 

ʇʝʨʝʜ ʦʪʩʘʜʢʦʡ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʙʠʦʤʝʪʨʠʷ. ʉʨʝʜʥʷʷ ʦʙʱʘʷ ʜʣʠʥʘ ʪʝʣʘ (TL) 

ʩʦʩʪʘʚʠʣʘ 21ʩʤ, ʘ ʚʝʩ 28.5ʛ. ɼʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʪʝʤʧʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʙʠʦʤʝʪʨʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʝʞʝʤʝʩʷʯʥʦ. 

ʂʦʨʤʣʝʥʠʝ ʘʢʫʣʷʪ ʧʨʦʚʦʜʠʣʠ ʜʚʘʞʜʳ ʚ ʜʝʥʴ. ɺ ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ 

ʨʦʞʜʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʧʠʱʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʂʘʪʨʘʥʳ ʥʘʯʘʣʠ ʝʩʪʴ ʥʘ 4-5 ʜʝʥʴ. ɺ 

ʧʨʠʨʦʜʝ ʧʠʪʘʥʠʝ ʢʦʣʶʯʝʡ ʘʢʫʣʳ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʦ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʨʘʟʥʳʝ ʚʠʜʳ ʨʳʙ, ʛʦʣʦʚʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ, ʢʨʘʙʦʚ ʠ ʜʨʫʛʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. 

ʂʘʪʨʘʥʳ  ╖ ʘʢʪʠʚʥʳʝ ʭʠʱʥʠʢʠ, ʩʧʦʩʦʙʥʳʝ ʧʦʝʜʘʪʴ ʧʨʠʜʦʥʥʦ-ʧʝʣʘʛʠʯʝʩʢʠʭ ʨʳʙ. 

ɺ ʫʩʣʦʚʠʷʭ ʦʢʝʘʥʘʨʠʫʤʘ, ʛʜʝ ʢʦʨʤʦʚʘʷ ʙʘʟʘ ʦʛʨʘʥʠʯʝʥʘ, ʚʦʟʥʠʢʣʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʡ ʢ 

ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʨʘʮʠʦʥ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʦʛʦ ʨʦʩʪʘ. 

ʄʳ ʧʦʩʪʘʚʠʣʠ ʮʝʣʴ ʧʝʨʝʚʝʩʪʠ ʘʢʫʣʷʪ ʥʘ ʨʘʮʠʦʥ ʚʟʨʦʩʣʳʭ ʘʢʫʣ, 

ʚʢʣʶʯʘʶʱʠʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʤʦʨʦʞʝʥʥʳʝ ʢʦʨʤʦʚʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʨʝʟʘʶʪʩʷ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ. ɺʠʜ ʢʦʨʤʘ ʠ ʝʛʦ 

ʢʦʣʠʯʝʩʪʚʦ ʦʧʨʝʜʝʣʷʣʦʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʧʫʪʝʤ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʘʢʫʣʷʪ ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ. ʊʨʝʙʦʚʘʣʦʩʴ ʧʦʜʦʙʨʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʦʩʦʜʝʨʞʘʱʠʭ 

ʠ ʙʝʣʢʦʚʳʭ ʢʦʨʤʦʚ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʝʨʝʝʜʘʥʠʷ. ʇʝʨʚʳʡ ʤʝʩʷʮ ʘʢʫʣʷʪʘ ʧʦʣʫʯʘʣʠ 

ʢʦʨʤ ʜʚʘʞʜʳ ʚ ʜʝʥʴ, ʫʪʨʦʤ ʠ ʚʝʯʝʨʦʤ, ʪʘʢ ʢʘʢ ʥʘ ʵʪʦ ʚʨʝʤʷ ʧʨʠʭʦʜʠʣʩʷ 

ʥʘʠʙʦʣʴʰʠʡ ʧʠʢ ʠʭ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʨʤʣʝʥʠʠ ʜʚʠʛʘʪʝʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʘʜʘʣʘ, ʯʪʦ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʠ ʧʨʠ ʠʟʣʠʰʥʝʤ ʧʝʨʝʝʜʘʥʠʠ. ʂʘʞʜʦʝ 

ʢʦʨʤʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʜ ʧʨʠʩʤʦʪʨʦʤ. ʏʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʨʝʞʠʤ 

ʢʦʨʤʣʝʥʠʷ ʘʢʫʣʷʪ ʩʦʢʨʘʪʠʣʩʷ ʜʦ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʜʝʥʴ. ɽʱʝ ʯʝʨʝʟ ʤʝʩʷʮ ʘʢʫʣʷʪʘ 

ʩʪʘʣʠ ʧʠʪʘʪʴʩʷ ʯʝʨʝʟ ʜʝʥʴ. ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʪʨʝʪʴʝʛʦ ʢʦʨʤʣʝʥʠʷ ʜʚʘ ʜʥʷ ʢʦʨʤ ʥʝ 

ʜʘʚʘʣʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʝʨʝʝʜʘʥʠʷ. ʇʨʠ ʪʘʢʦʤ ʛʨʘʬʠʢʝ ʢʦʨʤʣʝʥʠʷ ʫ ʘʢʫʣʷʪ 

ʩʦʭʨʘʥʷʣʠʩʴ ʘʢʪʠʚʥʦʩʪʴ ʠ ʟʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ. 

ɿʘ ʚʩʝ ʚʨʝʤʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʚʳʢʘʨʤʣʠʚʘʥʠʷ ʤʦʣʦʜʠ ʢʘʪʨʘʥʘ ʫʜʘʣʦʩʴ 

ʜʦʙʠʪʴʩʷ ʧʦʣʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʧʠʪʘʥʠʶ ʥʝʞʠʚʳʤʠ ʢʦʨʤʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʩ 
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ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ɺ ʨʘʮʠʦʥ ʤʦʣʦʜʳʭ ʘʢʫʣ ʚʦʰʣʠ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʨʳʙ (ʢʝʪʘ, ʪʝʨʧʫʛ, ʩʢʫʤʙʨʠʷ, ʩʝʣʴʜʴ), ʤʦʣʣʶʩʢʠ (ʢʘʣʴʤʘʨ, ʛʨʝʙʝʰʦʢ), 

ʨʘʢʦʦʙʨʘʟʥʳʝ (ʢʨʫʧʥʘʷ ʤʠʟʠʜʘ, ʢʨʝʚʝʪʢʘ ʠ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʢʨʫʧʥʳʡ ʢʨʠʣʴ), ʘ 

ʪʘʢʞʝ ʠʢʨʘ ʢʨʝʚʝʪʢʠ. 

ʇʝʨʚʦʝ ʚʨʝʤʷ ʘʢʫʣʷʪ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʢʦʨʤʠʪʴ ʚʨʫʯʥʫʶ, ʧʦʜʘʚʘʷ 

ʢʫʩʦʯʢʠ ʝʜʳ ʧʨʠ ʧʦʤʦʱʠ ʧʠʥʮʝʪʘ, ʥʦ ʫʞʝ ʯʝʨʝʟ ʥʝʜʝʣʶ ʦʥʠ ʩʪʘʣʠ ʩʧʦʩʦʙʥʳ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʜʙʠʨʘʪʴ ʢʦʨʤ ʩʦ ʜʥʘ ʠʣʠ ʪʦʣʱʠ ʚʦʜʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤ ʫʜʘʣʦʩʴ ʜʦʙʠʪʴʩʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʣʦʜʳʝ ʢʘʪʨʘʥʳ 

ʧʠʪʘʣʠʩʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʘʮʠʦʥ ʦʛʨʘʥʠʯʝʥ, ʢʦʨʤʦʚʳʝ 

ʦʙʲʝʢʪʳ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʳʡ ʧʨʠʨʦʩʪ. ʇʦ 

ʜʘʥʥʳʤ ʙʠʦʤʝʪʨʠʠ ʯʝʨʝʟ 8 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʦʙʱʘʷ ʜʣʠʥʘ ʪʝʣʘ (TL) 

ʩʦʩʪʘʚʠʣʘ 32ʩʤ., ʘ ʚʝʩ 160ʛ., ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʨʦʩʪʫ ʥʘ 11ʩʤ. ʠ 131,5 ʛ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʎʂʇ çʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤè, ʅʅʎʄɹ 

ɼɺʆ ʈɸʅ (ɺʣʘʜʠʚʦʩʪʦʢ). 
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ɺʃʀʗʅʀɽ ʕʂʉʊʈɸʂʊɸ ʀɿ ɻʆʃʆʊʋʈʀʁ ʅɸ ʌʋʅʂʎʀʆʅɸʃʔʅʋʖ 

ɸʂʊʀɺʅʆʉʊʔ ɼɺʋʍ ʊʀʇʆɺ ʌɸɻʆʎʀʊʆɺ EUPENTACTA 

FRAUDATRIX 

ɼʦʣʤʘʪʦʚʘ ʃ.ʉ.ĭ, ʂʘʨʘʫʣʦʚʘ ɽ.ʇ.2 

ĭʊʠʭʦʦʢʝʘʥʩʢʠʡ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ɺ.ʀ. ʀʣʴʠʯʝʚʘ ɼɺʆ ʈɸʅ, 

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, dolmatova@poi.dvo.ru 
2ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʬʠʣʠʘʣ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʢʝʘʥʦʛʨʘʬʠʠ (ʊʀʅʈʆ), ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

ekaterina.karaulova@tinro.vniro.ru 

 
ʕʢʩʪʨʘʢʪ ʠʟ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʚʠʜʦʚ ʛʦʣʦʪʫʨʠʡ (ʕɻ), ʧʦʣʫʯʝʥʥʳʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʦʙʣʘʜʘʝʪ ʙʘʢʪʝʨʠʦ- ʠ 
ʬʫʥʛʠʩʪʘʪʠʯʝʩʢʠʤ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ ʠ 
ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʤ ʜʝʡʩʪʚʠʝʤ [1]. ʋ ʧʦʟʚʦʥʦʯʥʳʭ ʚ ʨʝʛʫʣʷʮʠʠ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ 
ʚʝʜʫʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʤʘʢʨʦʬʘʛʠ, ʩʧʦʩʦʙʥʳʝ çʧʦʣʷʨʠʟʦʚʘʪʴʩʷè ʚ ʩʪʦʨʦʥʫ 
ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠ ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʚ ʥʘʠʙʦʣʝʝ 
ʦʙʱʝʤ ʚʠʜʝ ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʭ ʢʘʢ ʄ1 ʠ ʄ2 ʤʘʢʨʦʬʘʛʠ. ʕʪʠ ʜʚʘ ʪʠʧʘ ʠʛʨʘʶʪ 
ʨʘʟʣʠʯʥʫʶ ʨʦʣʴ ʥʘ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʘʭ ʨʘʥʦʟʘʞʠʚʣʝʥʠʷ [2]. ʉʧʦʩʦʙʥʦʩʪʴ ʕɻ 
ʚʣʠʷʪʴ ʥʘ ʧʦʣʷʨʠʟʘʮʠʶ ʤʘʢʨʦʬʘʛʦʚ ʥʝ ʠʩʩʣʝʜʦʚʘʥʘ. ʇʨʠ ʵʪʦʤ ʫ ʛʦʣʦʪʫʨʠʡ ʪʘʢʞʝ 
ʚʳʜʝʣʝʥʳ ʜʚʘ ʪʠʧʘ ʬʘʛʦʮʠʪʦʚ, ʌ1 ʠ ʌ2, ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʘʥʘʣʦʛʦʚ ʄ1 ʠ ʄ2 
ʤʘʢʨʦʬʘʛʦʚ [3], ʯʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʠʭ ʚʦʟʤʦʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 
ʤʦʜʝʣʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʕɻ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 
ʘʢʪʠʚʥʦʩʪʴ ʌ1 ʠ ʌ2 ʬʘʛʦʮʠʪʦʚ ʛʦʣʦʪʫʨʠʠ Eupentacta fraudatrix in vitro ʠ ʧʨʠ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʨʘʥʝʥʠʠ.  

ɻʦʣʦʪʫʨʠʠ E. fraudatrix ʩ ʜʣʠʥʦʡ ʪʝʣʘ 4.5ï5.5 ʩʤ ʩʦʙʠʨʘʣʠ ʚ ʚʝʩʝʥʥʠʡ 
ʧʝʨʠʦʜ ʚ ʙ. ɺʦʩʪʦʢ (ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ). ʕɻ ʧʦʣʫʯʘʣʠ ʠʟ 
ʪʢʘʥʝʡ ʛʦʣʦʪʫʨʠʠ ʧʦ ʤʝʪʦʜʫ, ʦʧʠʩʘʥʥʦʤʫ ʨʘʥʝʝ [1].  

ɺ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ in vivo ʞʠʚʦʪʥʳʤ (n=4) ʩʢʘʣʴʧʝʣʝʤ ʧʨʦʠʟʚʦʜʠʣʠ 
ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʥʘʜʨʝʟ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʮʝʣʦʤʠʯʝʩʢʫʶ ʧʦʣʦʩʪʴ ʚʚʦʜʠʣʠ ʕɻ (0.3 
ʤʢʛ/ʛ). ʂʦʥʪʨʦʣʴʥʳʤ ʞʠʚʦʪʥʳʤ ʚʚʦʜʠʣʠ ʬʦʩʬʘʪʥʦ-ʩʦʣʝʚʦʡ ʙʫʬʝʨ ʩ 
ʜʦʙʘʚʣʝʥʠʝʤ 36 g/L NaCl. ʏʝʨʝʟ 7 ʩʫʪ ʦʪʙʠʨʘʣʠ ʮʝʣʦʤʠʯʝʩʢʫʶ ʞʠʜʢʦʩʪʴ ʠ 
ʚʳʜʝʣʷʣʠ ʠʟ ʥʝʝ ʬʘʛʦʮʠʪʳ ʜʚʫʭ ʪʠʧʦʚ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʚ ʛʨʘʜʠʝʥʪʝ ʬʠʢʦʣʣ-
ʚʝʨʦʛʨʘʬʠʥʘ, ʢʘʢ ʦʧʠʩʘʥʦ ʨʘʥʝʝ [3]. 

ɺ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ in vitro ʩʚʝʞʝʚʳʜʝʣʝʥʥʳʝ ʬʘʛʦʮʠʪʳ ʚ ʪʨʝʭ 
ʧʦʚʪʦʨʥʦʩʪʷʭ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʢʨʫʛʣʦʜʦʥʥʳʭ ʧʣʘʥʰʝʪʘʭ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 
ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 1 ʯ ʠ 24 ʯ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʕɻ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0; 0.01; 0.1 
ʠ 1 ʤʢʛ/106ʢʣʝʪʦʢ. ʆ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʘʛʦʮʠʪʦʚ ʩʫʜʠʣʠ ʧʦ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʠʪʨʦʩʠʥʝʛʦ ʪʝʪʨʘʟʦʣʠʷ (ʅʉʊ), ʠʩʧʦʣʴʟʫʷ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʡ 
ʤʝʪʦʜ. ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʬʘʛʦʮʠʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʠʩʢʣʶʯʝʥʠʶ ʪʨʠʧʘʥʦʚʦʛʦ 
ʩʠʥʝʛʦ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-ʢʨʠʪʝʨʠʷ 
ʉʪʴʶʜʝʥʪʘ. ʈʘʟʥʠʮʫ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨʥʦʡ ʧʨʠ P<0.05. 

ɺ ʦʧʳʪʘʭ in vitro ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʯʝʨʝʟ 1 ʯ ʠʥʢʫʙʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʚ 
ʧʨʦʜʫʢʮʠʠ ʅʉʊ ʚ ʌ1 ʠ ʌ2 ʬʘʛʦʮʠʪʘʭ ʥʦʩʠʣʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ: ʚ ʌ1 
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ʬʘʛʦʮʠʪʘʭ ʫʨʦʚʝʥʴ ʅʉʊ ʚʦʟʨʘʩʪʘʣ ʚ ʧʨʷʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʘ ʚ 
ʌ2 ʬʘʛʦʮʠʪʘʭ ʩʥʠʞʘʣʩʷ ʚ ʦʙʨʘʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ʊʘʢʦʝ 
ʚʦʟʨʘʩʪʘʥʠʝ ʫʨʦʚʥʷ ʅʉʊ ʚ ʌ1 ʬʘʛʦʮʠʪʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ 
ʘʢʪʠʚʘʮʠʠ ʵʪʠʭ ʢʣʝʪʦʢ ʚ ʦʪʚʝʪ ʥʘ ʚʚʝʜʝʥʠʝ ʕɻ. ʏʝʨʝʟ 24 ʯ ʠʥʢʫʙʘʮʠʠ ʧʨʦʜʫʢʮʠʷ 
ʅʉʊ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʌ1, ʥʦ ʥʝ ʚ ʌ2 ʬʘʛʦʮʠʪʘʭ, ʚʦʟʨʘʩʪʘʣʘ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ. 
ʇʨʠ ʵʪʦʤ ʕɻ ʩʥʠʞʘʣ ʝʝ ʚ ʧʨʷʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʪʘʢ ʞʝ, ʢʘʢ ʠ 
ʚ ʌ2 ʬʘʛʦʮʠʪʘʭ. ʉʥʠʞʝʥʠʝ ʩʚʷʟʘʥʥʦʡ ʩ ʦʢʩʠʜʘʥʪʥʳʤ ʩʪʨʝʩʩʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʌ1 ʬʘʛʦʮʠʪʦʚ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʨʦʩʪʦʤ ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʯʝʨʝʟ 48 ʯ ʠʥʢʫʙʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ 
ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʕɻ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʌ1 ʬʘʛʦʮʠʪʦʚ ʧʨʠ 
ʝʝ ʚʦʟʨʘʩʪʘʥʠʠ ʠʟʤʝʥʷʝʪʩʷ ʥʘ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʝ, ʠ ʘʢʪʠʚʥʦʩʪʴ ʌ1 ʬʘʛʦʮʠʪʦʚ 
ʠʟʤʝʥʷʝʪʩʷ ʩʭʦʜʥʦ ʩ ʪʘʢʦʚʦʡ ʌ2 ʬʘʛʦʮʠʪʦʚ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʕɻ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʌ1 ʬʘʛʦʮʠʪʦʚ ʚ ʌ2 ʬʝʥʦʪʠʧ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʕɻ ʥʘ ʧʨʦʜʫʢʮʠʶ ʅʉʊ ʧʨʦʚʦʜʠʣʠ ʪʘʢʞʝ ʯʝʨʝʟ 7 
ʩʫʪ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʝʥʢʠ ʪʝʣʘ ʛʦʣʦʪʫʨʠʠ, ʢʦʛʜʘ 
ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʵʢʩʪʨʘʢʪʘ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʣʥʦʝ ʩʤʳʢʘʥʠʝ ʢʨʘʝʚ ʨʘʥʳ. ʈʘʥʝʥʠʝ 
ʚʳʟʳʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʫʨʦʚʥʷ ʅʉʊ ʚ ʌ1 ʬʘʛʦʮʠʪʘʭ, ʥʦ ʩʥʠʞʝʥʠʝ 
ʚ ʌ2 ʬʘʛʦʮʠʪʘʭ. ɺʚʝʜʝʥʠʝ ʞʝ ʕɻ ʨʘʥʝʥʳʤ ʞʠʚʦʪʥʳʤ ʚʳʟʳʚʘʣʦ ʩʥʠʞʝʥʠʝ 
ʧʨʦʜʫʢʮʠʠ ʅʉʊ ʧʦ ʩʨʘʚʥʝʥʠʶ ʢʘʢ ʩ ʜʝʡʩʪʚʠʝʤ ʨʘʥʝʥʠʷ, ʪʘʢ ʠ ʩ ʢʦʥʪʨʦʣʝʤ ʚ 
ʦʙʦʠʭ ʪʠʧʘʭ ʬʘʛʦʮʠʪʦʚ. ʆʜʥʘʢʦ ʵʪʦ ʩʥʠʞʝʥʠʝ ʚ ʌ1 ʬʘʛʦʮʠʪʘʭ ʙʳʣʦ ʤʝʥʝʝ 
ʚʳʨʘʞʝʥʥʳʤ, ʯʝʤ ʚ ʌ2 ʬʘʛʦʮʠʪʘʭ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʦʙʦʠʭ ʪʠʧʦʚ ʬʘʛʦʮʠʪʦʚ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʕɻ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʕɻ ʩʧʦʩʦʙʝʥ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʌ1 ʠ ʌ2 
ʬʘʛʦʮʠʪʳ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʚʦʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʦ ʧʨʠ ʨʦʩʪʝ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʘʛʦʮʠʪʦʚ ʌ1 ʦʥ ʠʥʛʠʙʠʨʫʝʪ ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʩʭʦʜʥʦ 
ʩ ʪʘʢʦʚʦʡ ʬʘʛʦʮʠʪʦʚ ʌ2. ʇʨʠʦʙʨʝʪʝʥʠʝ ʌ1 ʬʘʛʦʮʠʪʘʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʌ2 ʬʘʛʦʮʠʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠ ʥʘ ʩʪʘʜʠʠ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥʳ ʧʨʠ 
ʚʦʟʜʝʡʩʪʚʠʠ ʕɻ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʤʝʭʘʥʠʟʤʳ 
ʨʘʥʦʟʘʞʠʚʣʷʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʵʢʩʪʨʘʢʪʘ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʟʘʜʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ ˉ 121021500052-9. 

 
1. ɼʦʣʤʘʪʦʚʘ ʃ.ʉ., ʋʣʘʥʦʚʘ ʆ.ɸ. ɺʣʠʷʥʠʝ ʵʢʩʪʨʘʢʪʘ ʠʟ ʛʦʣʦʪʫʨʠʡ ʥʘ ʩʢʦʨʦʩʪʴ 
ʟʘʞʠʚʣʝʥʠʷ ʨʘʥʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʜʠʥʘʤʠʢʫ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʮʝʣʦʤʦʮʠʪʦʚ ʚ ʤʦʜʝʣʴʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ // ɿʜʦʨʦʚʴʝ. ʄʝʜʠʮʠʥʩʢʘʷ 
ʵʢʦʣʦʛʠʷ. ʅʘʫʢʘ. 2014. ˉ 57. ʉ. 23ï25.  

2. Ferrante C.J., Leibovich S.J. Regulation of macrophage polarization and wound 
healing // Adv. Wound Care (New Rochelle). 2012. Vol. 1. P. 10ï16.  

3. Dolmatova L.S., Smolina T. P. Morphofunctional features of two types of 
phagocytes in the holothurian ɽupentacta fraudatrix (Djakonov et Baranova, 
1958) // J. Evol. Biochem. Physiol. 2022.Vol. 58. P. 955ï970. 
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ʄʀʂʈʆɺʆɼʆʈʆʉʃɽʁ DUNALIELLA  SALINA ʀ ISOCHRYSIS GALBANA 

ɼʦʤʨʘʯʝʚ ɺ. ɼ. 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

val.mod.19@bk.ru 

 

ʇʫʪʸʤ ʧʦʜʩʯʸʪʘ ʢʣʝʪʦʢ ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʯʠʩʣʝʥʥʦʩʪʴ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ Dunaliella salina ʠ Isochrysis galbana, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʤʘʨʠʢʫʣʴʪʫʨʝ ʜʣʷ ʧʠʪʘʥʠʷ ʤʦʣʣʶʩʢʦʚ ʠ ʣʠʯʠʥʦʢ ʛʦʣʦʪʫʨʠʡ. ɺʦʜʦʨʦʩʣʠ 

ʚʳʨʘʱʠʚʘʣʠʩʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʩʦʣʸʥʦʩʪʠ (5, 15, 25 ʠ 35 ă) ʠ ʧʨʠ 

ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (16 ʠ 21Áʉ). ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʜʣʠʣʦʩʴ 8 ʜʥʝʡ. D. salina 

ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʩʨʝʜʝ ɻʦʣʴʙʝʨʛʘ, I. galbana ð ʥʘ ʩʨʝʜʝ F/2, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ 

ʩʦʛʣʘʩʥʦ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʨʫʢʦʚʦʜʩʪʚʫ [1]. ʂʫʣʴʪʫʨʳ ʚʳʨʘʱʠʚʘʣʠ ʚ ʩʪʝʢʣʷʥʥʳʭ 

ʢʦʥʠʯʝʩʢʠʭ ʢʦʣʙʘʭ ʦʙʴʝʤʦʤ 5 ʣʠʪʨʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʢ 

ʚʳʧʦʣʥʷʣʠ ʥʘ 1, 4 ʠ 8 ʜʝʥʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʦʪʤʝʯʝʥʳ ʧʨʠ ʩʦʣʝʥʦʩʪʠ 25 ă: ʜʣʷ D. salina (6 ʤʣʥ ʢʣ/ʣ) ʥʘ 4 

ʜʝʥʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʜʣʷ I. galbana (13.5 ʤʣʥ ʢʣ/ʣ) ʥʘ 8 ʜʝʥʴ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 21Áʉ ʜʣʷ ʦʙʝʠʭ ʢʫʣʴʪʫʨ ʥʘ 8 ʜʝʥʴ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ: 4.3 ʤʣʥ ʢʣ/ʣ ʫ D. salina ʠ 13.8 ʤʣʥ ʢʣ/ʣ ʫ I. galbana.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ D. salina ʠ I. 

galbana ʜʣʷ ʧʠʪʘʥʠʷ ʤʦʣʣʶʩʢʦʚ ʠ ʣʠʯʠʥʦʢ ʛʦʣʦʪʫʨʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ 4 ʠ 

8 ʜʝʥʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʩʦʣʝʥʦʩʪʠ 25 ă ʠ ʪʝʤʧʝʨʘʪʫʨʝ 

21Áʉ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ñʉʠʨʠʫʩ.ʃʝʪʦò ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ çɼʘʣʴʩʪʘʤ-ʄʘʨʠʥè. 

 

1. ʍʦʣʦʜʦʚ ɺ.ʀ., ʇʠʨʢʦʚʘ ɸ.ɺ., ʃʘʜʳʛʠʥʘ ʃ.ɺ. // ɺʳʨʘʱʠʚʘʥʠʝ ʤʠʜʠʡ ʠ ʫʩʪʨʠʮ 
ʚ ʏʸʨʥʦʤ ʤʦʨʝ. ʆʆʆ çʀɿɼɸʊ-ʇʈʀʅʊè: ɺʦʨʦʥʝʞ, 2017. 508 c.  
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ʃʀʏʀʅʆʂ ɺʆʉʂʆɺʆʁ ʄʆʃʀ 

ɼʨʦʟʜʦʚ ɸ.ʃ.ĭ, ʂʘʨʧʝʥʢʦ ɸ.ɸ.ĭ, ʆʜʠʥʮʦʚ ɺ.ʉ.ĭ, ɼʨʦʟʜʦʚ ʂ.ɸ.2 

ĭʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, anatoliyld@mail.ru 
2ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʙʠʦʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ɻ.ɹ. ɽʣʷʢʦʚʘ ɼɺʆ ʈɸʅ, 

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, drovsh@yandex.ru 

 

ʇʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʣʘʩʪʤʘʩʩʘʤʠ, ʚʳʪʝʩʥʠʚʰʠʤʠ ʥʘʪʫʨʘʣʴʥʫʶ 

ʮʝʣʣʶʣʦʟʫ, ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʡ ʠʟ ʦʩʪʨʳʭ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʣʦʛʠʠ. ʀʟʜʝʣʠʷ ʠʟ 

ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʝʨʘ ʧʦʣʠʵʪʠʣʝʥʘ (ʇʕ), ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ 

ʩʪʨʫʢʪʫʨʝ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ, ʥʘʭʦʜʷʪ ʚʦ ʚʩʝʭ ʙʠʦʪʦʧʘʭ, ʢʘʢ ʥʘʟʝʤʥʳʭ, ʪʘʢ ʠ 

ʤʦʨʩʢʠʭ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʬʨʘʛʤʝʥʪʳ 

ʧʣʘʩʪʠʢʘ ʠʣʠ ʠʟʜʝʣʠʷ ʠʟ ʥʝʛʦ ʧʦʩʪʝʧʝʥʥʦ ʜʝʛʨʘʜʠʨʫʶʪ ʚ ʩʨʝʜʝ ʠʟ-ʟʘ ʧʝʨʝʥʦʩʘ ʧʦ 

ʧʠʱʝʚʳʤ ʮʝʧʷʤ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʦʣʛʦʩʨʦʯʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ [1].  

ɺ ʧʨʠʨʦʜʥʦʤ ʨʘʟʣʦʞʝʥʠʠ ʧʣʘʩʪʤʘʩʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʨʘʟʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ. ʀʟ 

ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʦʩʢʦʚʦʡ ʤʦʣʠ 

Galleria mellonella, ʣʠʯʠʥʢʠ ʢʦʪʦʨʦʡ ʩʧʦʩʦʙʥʳ ʨʘʟʣʘʛʘʪʴ ʧʦʣʠʵʪʠʣʝʥ [2]. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʣʠʯʠʥʢʠ ʵʪʦʡ ʙʘʙʦʯʢʠ ʧʠʪʘʶʪʩʷ ʧʯʝʣʠʥʳʤ ʚʦʩʢʦʤ, 

ʢʦʪʦʨʳʡ ʭʠʤʠʯʝʩʢʠʭ ʩʭʦʞ ʩ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʧʦʣʠʵʪʠʣʝʥʦʤ. ʆʙʘ ʵʪʠ ʚʝʱʝʩʪʚʘ 

ʩʦʩʪʦʷʪ ʠʟ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʮʝʧʦʯʝʢ. 

ʄʦʨʩʢʠʭ ʝʞʝʡ Strongylocentrotus intermedius ʩʦʜʝʨʞʘʣʠ ʚ ʘʢʚʘʨʠʫʤʝ ʥʘ 

ʩʫʙʩʪʨʘʪʝ ʠʟ ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʧʘʢʝʪʦʚ, ʘ ʣʠʯʠʥʦʢ ʚʦʩʢʦʚʦʡ ʤʦʣʠ Galleria 

mellonella ʚ ʢʦʨʦʙʢʘʭ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʧʦʣʠʵʪʠʣʝʥʘ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʞʠʚʦʪʥʳʝ 

ʧʦʝʜʘʣʠ ʧʦʣʠʵʪʠʣʝʥ. ʄʝʪʦʜʘʤʠ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʨʘʤʘʥʦʚʩʢʦʡ 

ʤʠʢʨʦʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ ʷʜʝʨʥʦʡ-ʤʘʛʥʠʪʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠʩʩʣʝʜʦʚʘʣʠ 

ʵʢʩʢʨʝʤʝʥʪʳ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʧʦʪʨʝʙʣʷʪʴ ʚ ʧʠʱʫ ʪʦʣʴʢʦ ʧʦʣʠʵʪʠʣʝʥ. 

ɺ ʵʢʩʢʨʝʤʝʥʪʘʭ ʤʦʨʩʢʠʭ ʝʞʝʡ ʥʘʭʦʜʷʪʩʷ ʬʨʘʛʤʝʥʪʳ ʧʦʣʠʵʪʠʣʝʥʘ 

ʨʘʟʤʝʨʦʤ ʦʢʦʣʦ 1.5 ³ 2 ʤʤ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʚʠʜʥʳ ʚ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ. ɺ 

ʥʠʭ ʦʪʤʝʯʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʜʳʨʦʯʢʠ. ʉʨʘʚʥʝʥʠʝ ʩʧʝʢʪʨʦʚ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ 

ʨʘʩʩʝʷʥʠʷ (ʈɸʄɸʅ) ʠʩʭʦʜʥʦʛʦ ʇʕ ʠ ʧʦʣʠʤʝʨʘ ʠʟ ʬʝʢʘʣʴʥʳʭ ʧʝʣʣʝʪ ʤʦʨʩʢʦʛʦ 

ʝʞʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʦʩ ʩʧʝʢʪʨʘ ʈʘʤʘʥʘ ʫʤʝʥʴʰʘʶʪʩʷ, ʪʦʛʜʘ ʢʘʢ 

ʜʨʝʡʬ ʙʘʟʦʚʦʡ ʣʠʥʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʕʪʦ ʷʚʣʝʥʠʝ ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʥʘʣʠʯʠʠ ʩʦʧʨʷʞʝʥʥʳʭ ʜʚʦʡʥʳʭ ʩʚʷʟʝʡ ʠʣʠ ʧʨʦʩʪʳʭ ʥʝʥʘʩʳʱʝʥʥʦʩʪʝʡ, ʯʪʦ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ ʨʘʟʨʳʚʘ ʮʝʧʠ ʚ ʧʦʣʠʤʝʨʘʭ. ʀʟʤʝʥʝʥʠʝ ʚ 

ʩʧʝʢʪʨʘʭ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʠʟʤʝʥʝʥʠʝʤ ʤʦʣʷʨʥʦʡ ʤʘʩʩʳ ʧʦʣʠʤʝʨʘ, ʥʦ ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʝʝ ʠʟʤʝʥʝʥʠʝ. ʈʘʤʘʥʦʚʩʢʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʥʝ ʤʦʞʝʪ ʥʘʜʝʞʥʦ 

ʧʨʝʜʩʢʘʟʘʪʴ ʤʦʣʷʨʥʫʶ ʤʘʩʩʫ ʧʦʣʠʤʝʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʦʙʥʘʨʫʞʠʚʘʝʪ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʤʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʘ ʥʝ ʩ 

ʜʣʠʥʦʡ ʧʦʣʠʤʝʨʥʦʡ ʮʝʧʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʠʟʤʝʥʝʥʠʝ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʠʤʝʨʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚ ʬʝʢʘʣʴʥʳʭ ʧʝʣʣʝʪʘʭ ʤʦʨʩʢʦʛʦ 

ʝʞʘ, ʧʦʝʜʘʚʰʝʛʦ ʇʕ, ʚʳʷʚʣʷʶʪʩʷ ʥʘʯʘʣʴʥʳʝ ʵʪʘʧʳ ʝʛʦ ʙʠʦʜʝʛʨʘʜʘʮʠʠ. 

ʃʠʯʠʥʦʢ ʚʦʩʢʦʚʦʡ ʤʦʣʠ ʩʦʜʝʨʞʘʣʠ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʇʕ, 

ʢʦʪʦʨʳʤ ʦʥʠ ʧʠʪʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʥʝʜʝʣʴ, ʧʦʢʘ ʚʳʨʦʩʣʠ, ʦʢʫʢʣʠʣʠʩʴ ʠ ʠʟ 

ʢʫʢʦʣʦʢ ʚʳʰʣʠ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʙʘʙʦʯʢʠ (ʨʠʩ. 1). ʌʨʘʛʤʝʥʪʳ ʇʕ ʙʳʣʠ 

ʧʦʝʜʝʥʳ ʛʫʩʝʥʠʮʘʤʠ (ʨʠʩ. 2). ʅʘ ʜʥʝ ʢʦʥʪʝʡʥʝʨʘ ʩʢʘʧʣʠʚʘʣʠʩʴ ʵʢʩʢʨʝʤʝʥʪʳ ʚ 

ʚʠʜʝ ʢʘʧʝʣʴ ʠ ʪʚʝʨʜʳʭ ʢʦʥʢʨʝʮʠʡ (ʨʠʩ. 3).  

ɺ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ ʚ ʢʘʧʣʷʭ ʵʢʩʢʨʝʤʝʥʪʦʚ ʮʝʣʳʭ ʬʨʘʛʤʝʥʪʦʚ ʇʕ ʥʝ 

ʚʳʷʚʣʝʥʦ. ʆʜʥʘʢʦ ʨʘʤʘʥʦʚʩʢʠʡ ʩʧʝʢʪʨ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʧʦʣʠʤʝʨʦʚ 

ʇʕ. ʗʜʝʨʥʦ-ʤʘʛʥʠʪʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʧʝʢʪʨʳ, ʥʘ ʢʦʪʦʨʳʭ 

ʚʠʜʥʳ ʧʠʢʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʥʘʣʠʯʠʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʚ 

ʵʢʩʢʨʝʤʝʥʪʘʭ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʇʕ ʧʦʣʠʤʝʨʳ ʨʘʩʱʝʧʣʷʶʪʩʷ ʚ ʢʠʰʝʯʥʠʢʘʭ 

ʣʠʯʠʥʦʢ ʚʦʩʢʦʚʦʡ ʤʦʣʠ.  
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ɸʂɸɼɽʄʀʂ ɸʃɽʂʉɽʁ ɺʀʂʊʆʈʆɺʀʏ ɾʀʈʄʋʅʉʂʀʁ ï ʇɽɼɸɻʆɻ 

ʀ ɺʆʉʇʀʊɸʊɽʃʔ, ʉʆɿɼɸʊɽʃʔ ʂʆɻʅʀʊʀɺʅʆɻʆ ʂʆɼɸ 

ʄʆʈʉʂʀʍ ɹʀʆʃʆɻʆɺ 

ɼʨʦʟʜʦʚ ɸ.ʃ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, anatoliyld@mail.ru 

 

ɸʣʝʢʩʝʡ ɺʠʢʪʦʨʦʚʠʯ (15.10.1921 ï 20.10.2000) ʠʤʝʣ ʵʣʠʪʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʙʳʣ ʧʦʯʪʠ ʘʨʠʩʪʦʢʨʘʪʦʤ ʧʦ ʨʦʞʜʝʥʠʶ, ʥʦ ʢ ʧʨʦʩʪʦʣʶʜʠʥʘʤ 

ʦʪʥʦʩʠʣʩʷ ʩ ʠʥʪʝʨʝʩʦʤ ʠ ʫʚʘʞʝʥʠʝʤ. ʆʥ ʧʦʩʚʷʪʠʣ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʠʣ 

ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʚʦʩʧʠʪʘʥʠʶ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ. ʈʘʙʦʪʘʣ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ, ʯʠʪʘʣ 

ʧʦʧʫʣʷʨʥʳʝ ʣʝʢʮʠʠ ʚ ʨʘʤʢʘʭ ʦʙʱʝʩʪʚʘ çɿʥʘʥʠʝè, ʚʩʪʨʝʯʘʣʩʷ ʩ ʛʨʫʧʧʘʤʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʰʢʦʣʘʭ ʠ, ʥʘʢʦʥʝʮ, ʩʦʟʜʘʣ ʄʘʣʫʶ ʘʢʘʜʝʤʠʶ 

ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʜʣʷ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ. ɺʝʣʠʢʦʝ ʚʠʜʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. 

ʇʦʣʚʝʢʘ ʙʣʠʟʢʦʛʦ ʟʥʘʢʦʤʩʪʚʘ ʩ ʘʢʘʜʝʤʠʢʦʤ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʧʦʥʷʪʴ ʝʛʦ ʣʠʯʥʦʩʪʴ. 

ʉ ʜʝʪʩʪʚʘ ʦʥ ʦʙʱʘʣʩʷ ʩ ʠʥʪʝʨʝʩʥʳʤʠ, ʪʘʣʘʥʪʣʠʚʳʤʠ ʣʶʜʴʤʠ ʠ ʭʦʨʦʰʦ 

ʧʦʥʠʤʘʣ ʚʘʞʥʦʩʪʴ ʣʠʯʥʦʛʦ ʦʙʱʝʥʠʷ ʤʦʣʦʜʦʛʦ ʯʝʣʦʚʝʢʘ ʩ ʚʳʜʘʶʱʠʤʠʩʷ 

ʣʶʜʴʤʠ. ʅʘ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʩʝʤʠʥʘʨʳ ʚ ʠʥʩʪʠʪʫʪ ʧʨʠʛʣʘʰʘʣʠʩʴ ʘʢʪʠʚʥʳʝ ʠ 

ʧʝʨʝʜʦʚʳʝ ʫʯʝʥʳʝ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʠ ʤʠʨʦʚʦʡ ʥʘʫʢʠ. ʃʝʪʦʤ ʥʘ ʙʠʦʩʪʘʥʮʠʠ 

çɺʦʩʪʦʢè ʛʦʩʪʠ ʩʪʘʥʮʠʠ ʚʦʚʣʝʢʘʣʠʩʴ ʚ ʧʦʚʩʝʜʥʝʚʥʦʝ ʥʝʬʦʨʤʘʣʴʥʦʝ ʦʙʱʝʥʠʝ. 

ɸʣʝʢʩʝʡ ɺʠʢʪʦʨʦʚʠʯ ʧʨʠʛʣʘʰʘʣ ʥʘ ʩʪʘʥʮʠʶ ʩʚʦʠʭ ʢʦʣʣʝʛ ʠ ʜʨʫʟʝʡ.  

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʫʜʝʥʪ ɸʣʝʢʩʝʡ ɾʠʨʤʫʥʩʢʠʡ ʥʘʯʠʥʘʣ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʟʠʦʣʦʛʠʠ ʢʣʝʪʢʠ ʃɻʋ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɼʤʠʪʨʠʷ ʅʠʢʦʣʘʝʚʠʯʘ 

ʅʘʩʦʥʦʚʘ. ʇʦʟʜʥʝʝ ʵʪʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʨʫʢʦʚʦʜʠʣʘ ʝʛʦ ʣʶʙʠʤʘʷ ʘʩʧʠʨʘʥʪʢʘ ï 

ʧʨʦʬʝʩʩʦʨ ʀ.ʇ. ʉʫʟʜʘʣʴʩʢʘʷ. ʆʥʘ ʠʟʫʯʘʣʘ ʧʘʨʘʙʠʦʟ ð ʢʦʥʝʯʥʳʡ ʵʪʘʧ 

ʧʘʨʘʥʝʢʨʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʦʙʨʘʪʠʤʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʙʝʣʢʦʚ ʠ ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʢʣʝʪʦʢ. ʃʝʪʦʤ 1975 ʛʦʜʘ ʀʨʠʥʘ ʇʘʚʣʦʚʥʘ ʚʤʝʩʪʝ ʩ 

ʤʫʞʝʤ ʄ.ʅ. ɹʦʪʚʠʥʥʠʢʦʤ ʨʘʙʦʪʘʣʘ ʥʘ ʩʪʘʥʮʠʠ çɺʦʩʪʦʢè. ʄʘʨʢ ʅʘʫʤʦʚʠʯ 

(1917ï1994) ʙʳʣ ʠʩʪʦʨʠʢ-ʘʥʪʠʢʦʚʝʜ, ʪʦ ʝʩʪʴ ʩʧʝʮʠʘʣʠʩʪ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʥʘʫʢʝ ʦʙ 

ʘʥʪʠʯʥʦʩʪʠ, ʦ ʜʨʝʚʥʠʭ ɻʨʝʮʠʠ ʠ ʈʠʤʝ, ʘʚʪʦʨ ʠ ʩʦʘʚʪʦʨ ʥʘʫʯʥʳʭ ʠ ʥʘʫʯʥʦ-

ʧʦʧʫʣʷʨʥʳʭ ʩʪʘʪʝʡ ʠ ʢʥʠʛ. ʆʥ ʤʥʦʛʦ ʧʨʘʢʪʠʢʦʚʘʣ ʚ ʯʪʝʥʠʠ ʧʦʧʫʣʷʨʥʳʭ ʣʝʢʮʠʡ 

ʜʣʷ ʨʘʟʥʦʡ ʘʫʜʠʪʦʨʠʠ. ʇʦʜʦʙʥʦ ʛʨʝʢʫ ɼʝʤʦʩʬʝʥʫ, ʄʘʨʢ ɸʥʪʦʥʦʚʠʯ ʟʘʭʦʪʝʣ 

ʛʦʚʦʨʠʪʴ ʨʝʯʴ ʧʝʨʝʜ ʟʘʚʦʨʦʞʝʥʥʦʡ ʝʛʦ ʚʳʩʪʫʧʣʝʥʠʝʤ ʧʫʙʣʠʢʦʡ. ʆʥ ʧʨʠʜʫʤʘʣ 

ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʥʷʪʠʷ ï ʛʦʚʦʨʠʣ ʫ ʢʦʩʪʨʘ ʥʘ ʙʝʨʝʛʫ ʤʦʨʷ, ʥʘʙʨʘʚ ʚ ʨʦʪ ʢʘʤʫʰʢʠ, 

ʯʪʦ ʧʨʠʜʘʚʘʣʦ ʨʝʯʠ ʨʘʟʤʝʨʝʥʥʦʩʪʴ ʠ ʯʝʪʢʦʩʪʴ. ʆʥ ʫʚʣʝʢʩʷ ʩʣʫʰʘʪʝʣʷʤʠ, 

ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʤʝʢʘʣʢʫ, ʘʤʙʠʮʠʦʟʥʦʩʪʴ ʠ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʝʛʦ 

ʨʘʩʩʢʘʟʘʤ, ʠ ʚʤʝʩʪʦ ʦʜʥʦʡ ʣʝʢʮʠʠ ʧʨʦʯʝʣ ʮʝʣʳʡ ʢʫʨʩ ʣʝʢʮʠʡ ʧʦ ʘʥʪʠʢʦʚʝʜʝʥʠʶ. 

ɿʘ ʧʘʨʫ ʥʝʜʝʣʴ ʦʥ ʫʙʝʜʠʣ ʘʫʜʠʪʦʨʠʶ, ʯʪʦ ʛʨʝʢʦ-ʨʠʤʩʢʘʷ ʘʥʪʠʯʥʦʩʪʴ ï ʧʨʝʜʤʝʪ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʚʘʞʥʦʩʪʠ. ɼʨʝʚʥʷʷ ɻʨʝʮʠʷ ʩʪʘʣʘ ʨʦʜʠʥʦʡ ʜʝʤʦʢʨʘʪʠʠ, 

ʬʠʣʦʩʦʬʠʠ ʠ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʝʝ ʞʠʪʝʣʠ ʚʦ ʤʥʦʛʦʤ ʧʦʚʣʠʷʣʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʘʰʝʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ɺ ʘʥʪʠʯʥʦʡ ʢʫʣʴʪʫʨʝ ʥʘʫʢʘ ʚʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ 
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ʯʝʣʦʚʝʯʝʩʪʚʘ ʚʳʜʝʣʷʝʪʩʷ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʩʬʝʨʫ. ʅʝ ʧʨʦʩʪʦ ʥʘʢʦʧʣʝʥʠʝ 

ʟʥʘʥʠʡ ʞʨʝʮʘʤʠ, ʥʦ ʨʘʟʚʠʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʫʢʠ. ɸʥʪʠʯʥʳʝ ʬʠʣʦʩʦʬʳ ï 

ʵʪʦ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʧʦʥʠʤʘʣʠ, ʢʘʢ ʚʩʝ ʦʙʩʪʦʠʪ ʥʘ ʩʘʤʦʤ ʜʝʣʝ. ʌʠʣʦʩʦʬʠʷ 

ʙʝʩʩʤʳʩʣʝʥʥʘ ʚʥʝ ʣʠʯʥʦʩʪʠ, ʦʥʘ ʪʦʛʜʘ ʚʥʝ ʨʘʟʫʤʘ. ʉʦʢʨʘʪ ʚʦʩʧʠʪʘʣ ʇʣʘʪʦʥʘ, ʘ 

ʪʦʪ ʫʞʝ ʩʢʦʥʩʪʨʫʠʨʦʚʘʣ ɸʨʠʩʪʦʪʝʣʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʜʝʘʣʴʥʦʡ ʫʪʦʧʠʠ 

ʠʜʝʘʣʴʥʦʛʦ ʤʠʨʘ. ʌʠʣʦʩʦʬʠʷ ʦʪʜʝʣʝʥʘ ʦʪ ʥʘʫʢʠ ʠ ʦʪʦʞʜʝʩʪʚʣʝʥʘ ʩ ʠʩʢʫʩʩʪʚʦʤ, 

ʧʦʩʢʦʣʴʢʫ ʩʘʤʠ ʠʜʝʠ ʩʫʪʴ ʧʨʦʜʫʢʪ ʚʦʦʙʨʘʞʝʥʠʷ. ʄʘʨʢ ʅʘʫʤʦʚʠʯ ʥʘʯʘʣ ʯʠʪʘʪʴ 

ʧʦʧʫʣʷʨʥʳʝ ʣʝʢʮʠʠ ʙʫʜʫʯʠ ʚ ʪʶʨʴʤʝ, ʦ ʯʝʤ ʥʘʧʠʩʘʣ ʦʪʜʝʣʴʥʳʡ ʦʯʝʨʢ [1]. ʆʥ 

ʦʯʝʥʴ ʭʦʨʦʰʦ ʯʫʚʩʪʚʦʚʘʣ ʠ ʧʦʥʠʤʘʣ ʣʶʙʫʶ ʘʫʜʠʪʦʨʠʶ: ʦʪ ʟʝʢʦʚ ʜʦ ʩʦʪʨʫʜʥʠʢʦʚ 

ʕʨʤʠʪʘʞʘ. 

ʇʦʩʣʝ ʚʦʡʥʳ ɸʣʝʢʩʝʡ ɺʠʢʪʦʨʦʚʠʯ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣ ʚ ʂʦʤʘʨʦʚʦ, 

ʛʜʝ ʫ ʝʛʦ ʜʝʜʘ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʧʦʩʝʣʢʝ ʙʳʣ ʦʩʦʙʥʷʢ. ɺ ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʛʦʨʦʜʢʝ 

ʧʨʦʞʠʚʘʣʦ ʤʥʦʞʝʩʪʚʦ ʠʟʚʝʩʪʥʳʭ ʜʝʷʪʝʣʝʡ ʥʘʫʢʠ ʠ ʠʩʢʫʩʩʪʚ. ʋ ɾʠʨʤʫʥʩʢʠʭ 

ʩʣʦʞʠʣʠʩʴ ʜʨʫʞʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʩ ʩʝʤʴʸʡ ʧʨʦʬʝʩʩʦʨʘ ɻ.ɸ. ɻʫʢʦʚʩʢʦʛʦ. ɽʛʦ 

ʜʦʯʴ, ʧʝʜʘʛʦʛ ʠ ʧʠʩʘʪʝʣʴʥʠʮʘ ʅʘʪʘʣʴʷ ɼʦʣʠʥʠʥʘ (1928ï1979), ʥʘ çɺʦʩʪʦʢʝè 

ʯʠʪʘʣʘ ʣʠʪʝʨʘʪʫʨʦʚʝʜʯʝʩʢʠʝ ʣʝʢʮʠʠ. ʊʘʢ ʧʦʣʫʯʠʣʦʩʴ, ʯʪʦ ʨʫʩʩʢʘʷ ʢʫʣʴʪʫʨʘ ï ɻ ʪʦ 

ʧʠʩʘʪʝʣʠ. ʕʪʦ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʢʘʢ ʜʘʥʥʦʩʪʴ. ʍ1ʍ ʚʝʢ ï ʟʦʣʦʪʦʡ ʚʝʢ ʨʫʩʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ. ʇʝʨʚʘʷ ʧʦʣʦʚʠʥʘ ʍʍ ʚʝʢʘ ï ʵʪʦ ʄʠʭʘʠʣ ɸʬʘʥʘʩʴʝʚʠʯ ɹʫʣʛʘʢʦʚ 

(3.5.1891ï10.3.1940). ɹʫʥʠʥ, ɿʘʡʮʝʚ, ʅʘʙʦʢʦʚ ï ʫʞʝ ʙʦʣʴʰʝ ʝʚʨʦʧʝʡʮʳ ʠ 

ʘʤʝʨʠʢʘʥʮʳ. ʇʦʩʣʝ ʢʦʥʯʠʥʳ ɹʫʣʛʘʢʦʚʘ ʜʦʣʛʦ ʥʝ ʧʝʯʘʪʘʣʠ. ɺ 1966ï1967 ʛʛ. 

ʦʧʫʙʣʠʢʦʚʘʥ çʄʘʩʪʝʨ ʠ ʄʘʨʛʘʨʠʪʘè, ʚ 1925 ʠ 1987 ʛʛ. çʉʦʙʘʯʴʝ ʩʝʨʜʮʝè.  

ʇʦʩʣʝ ʚʳʭʦʜʘ ʚ 1988 ʛ. ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʦʛʦ ʬʠʣʴʤʘ çʉʦʙʘʯʴʝ 

ʩʝʨʜʮʝè, ʩʥʷʪʦʛʦ ʧʦ ʤʦʪʠʚʘʤ ʧʦʚʝʩʪʠ ʄʠʭʘʠʣʘ ɹʫʣʛʘʢʦʚʘ, ʙʣʦʛʦʩʬʝʨʘ 

ʚʟʦʨʚʘʣʘʩʴ. ʆʙʩʫʞʜʘʣʩʷ ʧʨʦʪʦʪʠʧ ʧʨʦʬʝʩʩʦʨʘ ʇʨʝʦʙʨʘʞʝʥʩʢʦʛʦ. ɺʩʸ ʩʭʦʜʠʣʦʩʴ 

ʢ ʪʦʤʫ, ʯʪʦ ʠʤ ʙʳʣ ʚʳʜʘʶʱʠʡʩʷ ʙʠʦʣʦʛ ʀʣʴʷ ʀʚʘʥʦʚʠʯ ʀʚʘʥʦʚ (1870ï1932). ʆʥ 

ʙʳʣ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʠ ʤʝʞʚʠʜʦʚʦʡ 

ʛʠʙʨʠʜʠʟʘʮʠʠ ʞʠʚʦʪʥʳʭ. ʇʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʧʨʦʝʢʪʝ ʧʦ 

ʚʳʚʝʜʝʥʠʶ ʛʠʙʨʠʜʘ ʯʝʣʦʚʝʢʘ ʩ ʜʨʫʛʠʤʠ ʧʨʠʤʘʪʘʤʠ. ʇʦ ʝʛʦ ʠʥʠʮʠʘʪʠʚʝ ʙʳʣ 

ʦʨʛʘʥʠʟʦʚʘʥ ʉʫʭʫʤʩʢʠʡ ʦʙʝʟʴʷʥʠʡ ʧʠʪʦʤʥʠʢ. ɺ ʵʪʦʡ ʠʩʪʦʨʠʠ ʤʥʦʛʦ ʤʠʩʪʠʢʠ, 

ʢʦʪʦʨʘʷ ʨʘʟʦʛʨʝʚʘʝʪʩʷ ʩʫʞʜʝʥʠʷʤʠ ʚ ʦʢʦʣʦʥʘʫʯʥʳʭ ʩʪʘʪʴʷʭ ʠ ʢʥʠʛʘʭ [2ï4]. ʉʳʥ 

ʀʣʴʠ ʀʚʘʥʦʚʠʯʘ, ʀʣʴʷ ʀʣʴʠʯ (1904ï1977), ʧʦʤʦʛʘʣ ʦʪʮʫ ʚ ʨʘʙʦʪʝ. ʆʥ ʩʪʘʣ 

ʠʟʚʝʩʪʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ ʙʠʦʭʠʤʠʠ ʧʦʜʚʠʞʥʳʭ ʢʣʝʪʦʢ 

(ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʪʨʠʧʘʥʦʩʦʤ), ʤʳʰʮ, ʣʫʯʝʚʳʭ ʧʦʨʘʞʝʥʠʡ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʢʣʠʥʠʯʝʩʢʦʡ ʵʥʟʠʤʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʠ ʛʝʣʴʤʠʥʪʦʚ [5, 

6]. ɺ 1970-ʭ ʛʦʜʘʭ ʦʥ ʥʝʩʢʦʣʴʢʦ ʣʝʪʥʠʭ ʩʝʟʦʥʦʚ ʨʘʙʦʪʘʣ ʥʘ ʙʠʦʩʪʘʥʮʠʠ çɺʦʩʪʦʢè. 

ɽʛʦ ʣʝʢʮʠʠ ʠ ʜʦʢʣʘʜʳ ʙʳʣʠ ʠʥʪʝʨʝʩʥʳ ʠ ʧʦʣʝʟʥʳ. ʆʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ 

ʙʳʣʠ ʝʛʦ ʩʫʞʜʝʥʠʷ ʦ ʛʝʣʴ-ʟʦʣʴ ʧʝʨʝʭʦʜʘʭ ʚ ʮʠʪʦʧʣʘʟʤʝ ʢʣʝʪʦʢ ʠ ʦ ʢʘʧʘʮʠʪʘʮʠʠ. 

ɾʘʣʴ, ʯʪʦ ʪʦʛʜʘ ʥʠʢʪʦ ʥʝ ʟʥʘʣ ʦʙ ʝʛʦ ʫʯʘʩʪʠʠ ʚ ʝʚʛʝʥʠʯʝʩʢʠʭ ʧʨʦʝʢʪʘʭ, ʠ ʤʳ ʥʝ 

ʨʘʩʩʧʨʘʰʠʚʘʣʠ ʦ ʥʠʭ.  
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ʀʟʫʯʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʩʮʝʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʧʦʟʚʦʥʦʯʥʳʭ ʧʦʩʚʷʱʝʥʦ ʤʥʦʛʦ ʨʘʙʦʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʦ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʙʦʣʴʰʠʥʩʪʚʘ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ 

ʠʟʚʝʩʪʥʦ ʢʨʘʡʥʝ ʤʘʣʦ. ʕʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʨʝʛʫʣʷʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ, ʘ ʪʘʢʞʝ ʝʝ 

ʚʦʟʤʦʞʥʳʝ ʘʜʘʧʪʘʮʠʠ ʢ ʨʘʟʥʦʤʫ ʪʠʧʫ ʧʠʪʘʥʠʷ, ʦʙʨʘʟʫ ʞʠʟʥʠ ʠ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʵʧʠʪʝʣʠʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʫ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʵʥʜʦʢʨʠʥʥʳʝ ʢʣʝʪʢʠ, ʘ ʥʝʨʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʩʫʙʵʧʠʪʝʣʠʘʣʴʥʦ ʠ ʦʙʨʘʟʫʶʪ ʤʝʪʘʩʠʤʧʘʪʠʯʝʩʢʫʶ ʥʝʨʚʥʫʶ 

ʩʠʩʪʝʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʝʨʚʥʳʤʠ ʩʧʣʝʪʝʥʠʷʤʠ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʥʠʭ 

ʛʘʥʛʣʠʷʤʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʨʘʥʝʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʘʩʪʨʦʧʦʜ ʠ ʥʝʤʝʨʪʠʥ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʟʚʦʥʦʯʥʳʭ, 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʝʨʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʚ ʵʧʠʪʝʣʠʠ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʤʝʰʘʥʥʳʝ ʵʢʟʦ-ʵʥʜʦʢʨʠʥʥʳʝ 

ʢʣʝʪʢʠ, ʯʪʦ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʫʩʪʦʷʚʰʝʝʩʷ ʤʥʝʥʠʝ ʦʙ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʵʢʪʦʜʝʨʤʘʣʴʥʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ 

[1-3].  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʝʛʫʣʷʪʦʨʥʦʡ ʩʠʩʪʝʤʳ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʥʘ ʧʨʠʤʝʨʝ ʨʷʜʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʝʣʦʤʦʨʩʢʠʭ 

ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ ʠʟ ʧʦʜʢʣʘʩʩʦʚ Caenogastropoda (Littorina littorea, 

Buccinum undatum ʠ Cryptonatica affinis) ʠ Heterobranchia (Coryphella verrucosa). 

ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʩʦʙʨʘʥʳ ʥʘ ʩʫʙʣʠʪʦʨʘʣʠ ʚ ʏʫʧʠʥʩʢʦʡ ʛʫʙʝ ʚ ʨʘʡʦʥʝ ɹɹʉ 

çʂʘʨʪʝʰè ɿʀʅ ʈɸʅ. ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ: ʧʠʱʝʚʦʜ, ʟʦʙ (ʧʨʠ ʥʘʣʠʯʠʠ), ʞʝʣʫʜʦʢ, 

ʧʝʯʝʥʴ (ʧʠʱʝʚʘʨʠʪʝʣʴʥʘʷ ʞʝʣʝʟʘ) ʠ ʟʘʜʥʷʷ ʢʠʰʢʘ. ɹʳʣ ʧʨʠʤʝʥʝʥ 

ʥʝʡʨʦʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʤʧʨʝʛʥʘʮʠʠ ʘʟʦʪʥʦʢʠʩʣʳʤ ʩʝʨʝʙʨʦʤ ʧʦ ɻʦʣʴʜʞʠ-

ʂʦʣʦʥʴʝ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʟʙʠʨʘʪʝʣʴʥʦʤ ʦʩʘʞʜʝʥʠʠ ʩʦʝʜʠʥʝʥʠʡ ʩʝʨʝʙʨʘ ʥʘ 

ʪʝʣʘʭ ʥʝʨʚʥʳʭ, ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʳʭ ʠ ʨʝʮʝʧʪʦʨʥʳʭ ʢʣʝʪʦʢ ʠ ʠʭ ʦʪʨʦʩʪʢʘʭ ʫ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ. 
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ɸ ɹ 

 

 
ɺ ɻ 

 

ʀʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʳʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʢʣʝʪʢʠ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ 

ʛʘʩʪʨʦʧʦʜ: ɸ ï Littorina littorea, ɹ ï Buccinum undatum, ɺ ï Coryphella verrucosa 

ʠ ɻï- Cryptonatica affinis. 

 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʵʧʠʪʝʣʠʠ ʚʩʝʭ ʦʪʜʝʣʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʦʣʣʶʩʢʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ, ʘʧʠʢʘʣʴʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʜʦʭʦʜʠʪ ʜʦ ʧʨʦʩʚʝʪʘ 

ʪʨʘʢʪʘ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʭ ʨʝʮʝʧʪʦʨʥʫʶ ʬʫʥʢʮʠʶ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʵʪʠʭ ʢʣʝʪʦʢ 

ʫʜʘʝʪʩʷ ʚʳʷʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʘʢʩʦʥʦʧʦʜʦʙʥʳʭ ʦʪʨʦʩʪʢʦʚ, ʦʪʭʦʜʷʱʠʭ ʦʪ ʠʭ 

ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʠ ʦʙʨʘʟʫʶʱʠʭ ʙʘʟʠʵʧʠʪʝʣʠʘʣʴʥʦʝ ʥʝʨʚʥʦʝ ʩʧʣʝʪʝʥʠʝ (ʨʠʩ.). 

ʏʘʩʪʴ ʦʪʨʦʩʪʢʦʚ ʧʦʢʠʜʘʝʪ ʵʧʠʪʝʣʠʡ ʠ ʫʭʦʜʠʪ ʚ ʧʦʜʣʝʞʘʱʠʝ ʪʢʘʥʠ ʩʪʝʥʢʠ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ. ʌʦʨʤʘ ʚʳʷʚʣʝʥʥʳʭ ʨʝʮʝʧʪʦʨʥʳʭ ʢʣʝʪʦʢ ʦʪʣʠʯʘʝʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ ʜʘʞʝ ʦʜʥʦʛʦ ʦʪʜʝʣʘ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʫ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʢʣʝʪʦʢ ʥʝ ʠʤʝʝʪ ʚʳʨʘʞʝʥʥʦʛʦ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʦʪʨʦʩʪʢʘ, ʭʦʪʷ ʫ ʨʷʜʘ ʢʣʝʪʦʢ ʘʧʠʢʘʣʴʥʘʷ 

ʯʘʩʪʴ ʩʣʝʛʢʘ ʚʳʪʷʥʫʪʘ ʠ ʟʘʫʞʝʥʘ. ʅʘ ʘʧʠʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʮʝʧʪʦʨʥʳʭ 

ʢʣʝʪʦʢ ʠʥʦʛʜʘ ʫʜʘʝʪʩʷ ʥʘʙʣʶʜʘʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʨʝʩʥʠʯʝʢ ʠʣʠ ʝʜʚʘ ʟʘʤʝʪʥʳʭ 

ʤʝʣʢʠʭ ʚʳʨʦʩʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʠʢʨʦʚʦʨʩʠʥʢʘʤ. 

ʉʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ ʚ ʤʦʨʬʦʣʦʛʠʠ ʨʝʮʝʧʪʦʨʥʳʭ ʢʣʝʪʦʢ ʚ ʨʘʟʥʳʭ ʦʪʜʝʣʘʭ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʷʚʠʪʴ ʥʝ ʫʜʘʝʪʩʷ, ʦʜʥʘʢʦ ʨʝʮʝʧʪʦʨʥʳʝ 

ʢʣʝʪʢʠ ʞʝʣʫʜʢʘ ʫ ʚʩʝʭ ʚʠʜʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʦʩʦʙʫʶ ʬʦʨʤʫ ʢʣʝʪʦʢ ʚ ʞʝʣʫʜʢʝ B. undatum ʠ C. affinis 

(ʨʠʩʫʥʦʢ, ɹ ʠ ɻ). ʋ B. undatum ʚʳʷʚʣʷʶʪʩʷ ʢʣʝʪʢʠ, ʪʝʣʘ ʢʦʪʦʨʳʭ ʥʝ ʜʦʭʦʜʷʪ ʜʦ 

ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʠ ʠʭ ʘʢʩʦʥʳ ʥʘʯʠʥʘʶʪʩʷ ʫʞʝ ʚ ʩʝʨʝʜʠʥʝ ʵʧʠʪʝʣʠʷ. 

ʉʚʦʝʦʙʨʘʟʥʳʝ ʧʦ ʬʦʨʤʝ ʦʪʨʦʩʪʢʠ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ʨʝʮʝʧʪʦʨʥʳʭ ʢʣʝʪʦʢ 
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C. affinis. ʂʨʦʤʝ ʢʣʝʪʦʢ ʩ ʘʢʩʦʥʘʤʠ, ʚ ʵʧʠʪʝʣʠʠ ʚʩʝʭ ʦʪʜʝʣʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʤʦʣʣʶʩʢʦʚ ʚʳʷʚʣʷʶʪʩʷ ʩʭʦʜʥʳʝ ʧʦ ʬʦʨʤʝ ʢʣʝʪʢʠ, ʥʝ ʠʤʝʶʱʠʝ ʘʢʩʦʥʳ 

ʠʣʠ ʠʤʝʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʢʦʨʦʪʢʠʭ ʙʘʟʘʣʴʥʳʭ ʦʪʨʦʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʩʢʦʨʝʝ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʚʳʨʦʩʪʘʤʠ, ʧʨʠʤʳʢʘʶʱʠʤʠ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ 

ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʝ. ʋ ʤʥʦʛʠʭ ʠʟ ʵʪʠʭ ʢʣʝʪʦʢ ʚ ʮʠʪʦʧʣʘʟʤʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʨʘʟʥʳʝ ʧʦ ʬʦʨʤʝ ʩʚʝʪʣʳʝ (ʥʝʠʤʧʨʝʛʥʠʨʫʶʱʠʝʩʷ ʩʝʨʝʙʨʦʤ) ʚʘʢʫʦʣʠ (ʨʠʩ.). 

ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʩ ʧʦʤʦʱʴʶ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʯʪʦ ʪʘʢʠʝ 

ʚʘʢʫʦʣʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʩʝʢʨʝʪʦʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʵʢʟʦʢʨʠʥʥʳʭ 

ʢʣʝʪʦʢ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʛʘʩʪʨʦʧʦʜ, ʧʨʠ ʪʦʤ, ʯʪʦ ʩʘʤʠ ʢʣʝʪʢʠ ʩʦʜʝʨʞʘʪ 

ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʳʭ ʢʣʝʪʦʢ ʛʨʘʥʫʣʳ [3]. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʙʝʟ ʘʢʩʦʥʦʚ ʚ 

ʢʘʯʝʩʪʚʝ ʵʥʜʦʢʨʠʥʥʳʭ, ʘ ʘʥʘʣʦʛʠʯʥʳʝ ʢʣʝʪʢʠ ʩʦ ʩʚʝʪʣʳʤʠ ʚʘʢʫʦʣʷʤʠ ʚ ʢʘʯʝʩʪʚʝ 

ʩʤʝʰʘʥʥʳʭ ʵʢʟʦ-ʵʥʜʦʢʨʠʥʥʳʭ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʨʝʛʫʣʷʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ 

ʪʨʘʢʪʘ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʟʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʛʘʩʪʨʦʧʦʜ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʥʝʡ ʨʝʮʝʧʪʦʨʥʳʭ ʢʣʝʪʦʢ, ʥʝʨʚʥʳʭ ʩʧʣʝʪʝʥʠʡ ʠ ʩʤʝʰʘʥʥʳʭ ʵʢʟʦ-

ʵʥʜʦʢʨʠʥʥʳʭ ʢʣʝʪʦʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʤʝʩʪʥʦʛʦ ʵʥʪʦʜʝʨʤʘʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʵʪʦʡ ʯʘʩʪʠ ʨʝʛʫʣʷʪʦʨʥʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʎʂʇ çʊʘʢʩʦʥè ɿʀʅ ʈɸʅ 

(http://www.ckp-rf.ru/ckp/3038/). ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ 

ʛʦʩʙʶʜʞʝʪʥʦʡ ʪʝʤʳ ˉ 125012800894-6. 
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ʕʊɸʅʆʃɸʄʀɼ ʉʊɽɸʈʀɼʆʅʆɺʆʁ ʂʀʉʃʆʊʓ ʀʅɻʀɹʀʈʋɽʊ ʃʇʉ-

ʀʅɼʋʎʀʈʆɺɸʅʅʆɽ ɺʆʉʇɸʃɽʅʀɽ ɺ ʂʋʃʔʊʋʈɽ ʂʃɽʊʆʂ 

ʄʀʂʈʆɻʃʀʀ ʄʓʐʀ SIM-A9 

ɽʛʦʨʘʝʚʘ ɸ.ɸ., ʄʘʥʞʫʣʦ ʀ.ɺ., ʇʦʥʦʤʘʨʝʥʢʦ ɸ.ʀ., ʀʚʘʰʢʝʚʠʯ ɼ.ʅ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, egoraeva.nastya@gmail.com 

 

ʅʝʡʨʦʚʦʩʧʘʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʘʢʮʠʝʡ ʦʨʛʘʥʠʟʤʘ ʚ ʦʪʚʝʪ 

ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʪʠʤʫʣʳ: ʠʥʬʝʢʮʠʠ ʠʣʠ ʪʨʘʚʤʳ, ʧʦʤʦʛʘʝʪ ʩʜʝʨʞʠʚʘʪʴ 

ʧʦʚʨʝʞʜʝʥʠʝ ʠ ʠʥʠʮʠʠʨʫʝʪ ʧʨʦʮʝʩʩ ʟʘʞʠʚʣʝʥʠʷ. ʆʜʥʘʢʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʦʝ ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʨʘʟʚʠʪʠʶ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ [1]. ʇʨʠ ʵʪʦʤ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʤʠʢʨʦʛʣʠʘʣʴʥʳʤ 

ʢʣʝʪʢʘʤ ʠʟ-ʟʘ ʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʫʥʢʮʠʡ. ʆʥʠ ʤʠʛʨʠʨʫʶʪ ʢ ʧʦʨʘʞʝʥʥʦʡ 

ʦʙʣʘʩʪʠ, ʬʘʛʦʮʠʪʠʨʫʶʪ ʢʣʝʪʦʯʥʳʡ ʜʝʙʨʠʩ ʠʣʠ ʧʦʚʨʝʞʜʝʥʥʳʝ ʢʣʝʪʢʠ, ʘ ʪʘʢʞʝ 

ʩʝʢʨʝʪʠʨʫʶʪ ʧʨʦ- ʠʣʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʤʝʜʠʘʪʦʨʳ. ʊʘʢʞʝ ʤʠʢʨʦʛʣʠʷ 

ʤʦʞʝʪ ʠʥʜʫʮʠʨʦʚʘʪʴ ʨʝʘʢʪʠʚʥʳʡ ʬʝʥʦʪʠʧ ɸ1 ʘʩʪʨʦʮʠʪʦʚ, ʫʩʠʣʠʚʘʷ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʠʝ ʥʝʡʨʦʥʳ, ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʷ 

ʦʙʨʘʟʦʚʘʥʠʶ ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ [2]. ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ ʣʝʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʦʜʘʚʣʝʥʠʠ 

ʥʝʡʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʘʫʢʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ N-

ʘʮʠʣʵʪʘʥʦʣʘʤʠʥʳ (NAE) ï ʢʣʘʩʩ ʙʠʦʘʢʪʠʚʥʳʭ ʣʠʧʠʜʥʳʭ ʤʦʣʝʢʫʣ. ʆʥʠ ʚ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʨʘʟ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʚʦʩʭʦʜʷʪ ʦʤʝʛʘ-3 ʇʅɾʂ, 

ʧʨʦʷʚʣʷʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʫʩʠʣʠʚʘʷ ʚʳʨʘʙʦʪʢʫ 

ʥʝʡʨʦʪʨʦʬʠʥʦʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʵʪʘʥʦʣʘʤʠʜ ʩʪʝʘʨʠʜʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʕʉʂ). 

ʕʪʘʥʦʣʘʤʠʜ ʩʪʝʘʨʠʜʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʙʳʣ ʧʦʣʫʯʝʥ ʠʟ Sardinops 

melanostictus ʧʦ ʤʝʪʦʜʫ, ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʬʘʨʤʘʢʦʣʦʛʠʠ 

ʅʅʎʄɹ ɼɺʆ ʈɸʅ. ʀʩʩʣʝʜʦʚʘʥʠʷ in vitro ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʠʢʨʦʛʣʠʘʣʴʥʦʡ 

ʢʣʝʪʦʯʥʦʡ ʣʠʥʠʠ Sim-A9, ʜʦʙʘʚʣʷʷ ʕʉʂ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0.1, 1 ʠ 10 ʤʢʄ. 

ɺʣʠʷʥʠʝ ʕʉʂ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʛʣʠʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ 

MTS-ʪʝʩʪʘ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʛʣʠʶ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʕʉʂ (0.01ï10 ʤʢʄ) ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ, ʟʘʪʝʤ ʘʢʪʠʚʠʨʦʚʘʣʠ 

ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʦʤ (ʃʇʉ, 1 ʤʢʛ/ʤʣ). ʆʮʝʥʠʚʘʣʘʩʴ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʘʚʣʷʪʴ 

ʚʳʨʘʙʦʪʢʫ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʦʚ: ʦʢʩʠʜʘ ʘʟʦʪʘ (NO), ʘʢʪʠʚʥʳʭ 

ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ), ʥʠʪʨʠʪʦʚ, ʠʥʪʝʨʣʝʡʢʠʥʘ-1ɓ (ʀʃ-1ɓ), ʀʃ-6, CD68 ʠ 

ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ Ŭ (ʌʅʆŬ). 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʤʠʢʨʦʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʷʚʣʷʶʪʩʷ 

ʥʝʦʜʥʦʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʝʡ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʫʧʘʶʱʠʭ ʩʪʠʤʫʣʦʚ ʤʦʛʫʪ 

ʧʦʣʷʨʠʟʦʚʘʪʴʩʷ ʢʘʢ ʚ ʩʪʦʨʦʥʫ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʄ1-ʬʝʥʦʪʠʧʘ, ʪʘʢ ʠ ʚ 
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ʩʪʦʨʦʥʫ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʄ2-ʬʝʥʦʪʠʧʘ [1]. ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʫʢʪʦʨʘ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʃʇʉ, ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʫʝʪ ʯʝʨʝʟ TLR4 

ʠ ʘʢʪʠʚʠʨʫʝʪ ʩʠʛʥʘʣʠʥʛ NFəB, ʧʨʠʚʦʜʷ ʢ ʚʳʨʘʙʦʪʢʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʤʝʜʠʘʪʦʨʦʚ [3]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʤʠʢʨʦʛʣʠʠ ʃʇʉ 

ʧʨʠʚʦʜʠʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʦʚ (ʀʃ1ɓ, 

ʀʃ6, ʌʅʆŬ, ɸʌʂ, NO, ʥʠʪʨʠʪʦʚ). ʊʘʢʞʝ ʤʝʪʦʜʦʤ RT-PCR ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʦʙʨʘʙʦʪʢʘ ʃʇʉ ʧʨʠʚʦʜʠʣʘ ʢ ʧʦʣʷʨʠʟʘʮʠʠ ʤʠʢʨʦʛʣʠʠ ʚ ʩʪʦʨʦʥʫ ʄ1-ʬʝʥʦʪʠʧʘ, 

ʫʚʝʣʠʯʠʚʘʷ ʵʢʩʧʨʝʩʩʠʶ ʤʘʨʢʝʨʘ CD68. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʥʢʫʙʘʮʠʷ 

ʤʠʢʨʦʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ c ʠʩʩʣʝʜʫʝʤʳʤ ʚʝʱʝʩʪʚʦʤ ʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʜʦʪʚʨʘʱʘʣʘ ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, 

ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʃʇʉ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘʥʦʣʘʤʠʜ ʩʪʝʘʨʠʜʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʝ 

ʧʨʦʷʚʣʷʣ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʙʘʚʣʝʥʠʝ ʕʉʂ ʢ ʤʠʢʨʦʛʣʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

ʧʨʝʜʦʪʚʨʘʱʘʣʦ ʨʘʟʚʠʪʠʝ ʃʇʉ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʘʢʪʠʚʘʮʠʠ ʛʣʠʠ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. 
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ʉɽɿʆʅʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ɺʅʋʊʈʀɻʆɼʆɺʆʁ ɼʀʅɸʄʀʂʀ 

ʌʀʊʆʇʃɸʅʂʊʆʅɸ ɹʋʍʊʓ ʏɽʈʅʓʐɽɺɸ (ɿɸʃʀɺ ʇɽʊʈɸ 

ɺɽʃʀʂʆɻʆ, ʗʇʆʅʉʂʆɽ ʄʆʈɽ) 

ɽʣʠʩʝʡʢʠʥʘ ʋ.ɸ.ĭ,Į, ʊʝʚʩ ʂ.ʆ.1, ʐʫʣʴʛʠʥʘ ʄ.ɸ.1,3 
1ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ çʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤè - ʬʠʣʠʘʣ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

 2ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 
3ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, eliseikina.ua@dvfu.ru 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʨʠʙʨʝʞʥʳʝ ʚʦʜʳ ʟʘʣʠʚʘ 

ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʀʩʢʣʶʯʝʥʠʝʤ ʥʝ ʩʪʘʣʠ ʠ ʟʘʣʠʚʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

ï ɸʤʫʨʩʢʠʡ ʠ ʋʩʩʫʨʠʡʩʢʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʣʝʪʥʶʶ ʠʩʪʦʨʠʶ ʠʟʫʯʝʥʠʷ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚʙʣʠʟʠ ʛʦʨʦʜʘ ɺʣʘʜʠʚʦʩʪʦʢ, ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ; ʋʩʩʫʨʠʡʩʢʠʡ ʟʘʣʠʚ ʦʩʪʘʝʪʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʩʣʘʙʦ ʠʟʫʯʝʥʥʦʡ ʘʢʚʘʪʦʨʠʝʡ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʧʨʠʙʨʝʞʥʳʭ ʟʦʥʘʭ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʷʤ, ʢʘʢ 

ʦʩʥʦʚʥʦʤʫ ʧʨʦʜʫʮʝʥʪʫ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʧʝʨʚʠʯʥʦʤʫ ʟʚʝʥʫ ʚ 

ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʠ, ʥʘʠʙʦʣʝʝ ʯʫʪʢʦ ʨʝʘʛʠʨʫʶʱʝʤʫ ʠ ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʶʱʝʤʫ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʠʜʨʦʙʠʦʮʝʥʦʟʦʚ. 

ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʚʳʨʘʞʝʥʥʦʝ ʯʠʩʣʦʤ ʚʠʜʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ 

ʘʥʘʣʠʟʝ ʬʣʦʨʳ ʠ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʚʦʜʥʦʡ ʩʨʝʜʝ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʢʘʯʝʩʪʚʝʥʥʦʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ 

ʘʥʘʣʠʟʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʙ. ʏʝʨʥʳʰʝʚʘ (ʋʩʩʫʨʠʡʩʢʠʡ ʟʘʣʠʚ) ʣʷʛʫʪ ʚ ʦʩʥʦʚʫ 

ʧʨʦʛʥʦʟʘ ʠʟʤʝʥʝʥʠʡ ʢʘʯʝʩʪʚʘ ʚʦʜ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʦ-ʚʘ ʈʫʩʩʢʠʡ. 

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʣʝʛʣʠ ʧʣʘʥʢʪʦʥʥʳʝ ʩʙʦʨʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʷʥʚʘʨʷ ʧʦ 

ʜʝʢʘʙʨʴ 2020 ʛ. ʚ ʙ. ʏʝʨʥʳʰʝʚʘ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠ 5-ʪʠ ʣʠʪʨʦʚʳʤ ʙʘʪʦʤʝʪʨʦʤ 

ʅʠʩʢʠʥʘ ʩ ʛʦʨʠʟʦʥʪʘ 0,5 ʤ. ʄʘʪʝʨʠʘʣ ʬʠʢʩʠʨʦʚʘʣʠ ʨʘʩʪʚʦʨʦʤ ʋʪʝʨʤʝʣʷ, 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʦʩʘʞʜʝʥʠʷ. ɼʦʤʠʥʠʨʫʶʱʠʤʠ 

ʩʯʠʪʘʣʠ ʚʠʜʳ, ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʣʘ 20% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ. 

ɺʠʜʦʚʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ 

ʩʚʝʪʦʚʦʡ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ 

ʘ ʧʨʦʚʦʜʠʣʠ ʩʪʘʥʜʘʨʪʥʳʤ ʵʢʩʪʨʘʢʪʥʳʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʙ. ʏʝʨʥʳʰʝʚʘ ʦʙʥʘʨʫʞʝʥʳ 

100 ʚʠʜʦʚ ʠ ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʪʘʢʩʦʥʦʚ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʰʝʩʪʠ 

ʢʣʘʩʩʘʤ: Bacillariophyceae (58 ʪʘʢʩʦʥʦʚ), Dinophyceae (37), Dictyochophyceae (2), 

Raphidophyceae (1), Euglenophyceae (1), Cryptophyceae (1). ɸʥʘʣʠʟ ʩʝʟʦʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʩʝʥʪʷʙʨʝ (43 ʪʘʢʩʦʥʘ), ʥʘʠʤʝʥʴʰʝʝ ï ʚ ʥʘʯʘʣʝ ʠʶʥʷ (6 

ʪʘʢʩʦʥʦʚ). 
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ʏʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 8,4 ʪʳʩ. ʢʣ./ʣ ʜʦ 1,5 ʤʣʥ 

ʢʣ./ʣ, ʙʠʦʤʘʩʩʘ ï ʦʪ 0,02 ʛ/ʤį ʜʦ 7,2 ʛ/ʤį. ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠ 

ʙʠʦʤʘʩʩʳ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʘʚʛʫʩʪʝ, ʥʘʠʤʝʥʴʰʠʝ ï ʚ ʘʧʨʝʣʝ. ɺ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ 

ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʪʤʝʯʘʣʠ ʥʘʣʠʯʠʝ ʜʚʫʭ ʧʠʢʦʚ ʨʘʟʚʠʪʠʷ: ʦʜʠʥ ʣʝʪʥʠʡ ʠ 

ʦʜʠʥ ʟʠʤʥʠʡ. ʃʝʪʥʠʝ ʧʠʢʠ ʦʪʤʝʯʘʣʠ ʚ ʠʶʥʝ (tʚʦʜ=r15ÁC; S=33ă) ʠ ʘʚʛʫʩʪʝ 

(tʚʦʜ=r19,5ÁC; S=31ă), ʚ ʧʝʨʠʦʜ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʚ ʩʦʦʙʱʝʩʪʚʝ Skeletonema 

dohrnii (419,8 ʪʳʩ. ʢʣ./ʣ ʠ 1,5 ʤʣʥ ʢʣ./ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɿʠʤʦʡ ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ (tʚʦʜʳ=-1,8ÁC; S=31,8ă) ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʤʘʩʩʦʚʳʤ ʨʘʟʚʠʪʠʝʤ Thalassiosira nordenskioeldii (1 ʤʥʣ ʢʣ./ʣ). ɼʠʥʘʤʠʢʘ 

ʙʠʦʤʘʩʩʳ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚ ʦʩʥʦʚʥʦʤ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʩʝʟʦʥʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ, ʦʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʦʚ ʧʦ ʙʠʦʤʘʩʩʝ ʙʳʣʦ ʚʳʰʝ, 

ʯʝʤ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʠ ʜʚʘ ʧʠʢʘ ʙʠʦʤʘʩʩʳ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ: ʚ ʷʥʚʘʨʝ (tʚʦʜʳ=-0,9ÁC; S=29,1ă) ʠ ʬʝʚʨʘʣʝ (tʚʦʜʳ=-1,8ÁC; 

S=37ă), ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʘʟʚʠʪʠʝʤ T. nordenskioeldii (3,4 ʛ/ʤ3 ʠ 2,3 ʛ/ʤ3 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʃʝʪʦʤ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 19,5ÁC ʠ ʩʦʣʝʥʦʩʪʠ 31ă ʤʘʩʩʦʚʦ 

ʨʘʟʚʠʚʘʣʩʷ ʢʨʫʧʥʦʢʣʝʪʦʯʥʳʡ Ditylum brightwellii (7,2 ʛ/ʤ3). ʆʩʝʥʴʶ (tʚʦʜ=r14ÁC; 

S=34ă) ʧʠʢ ʙʠʦʤʘʩʩʳ ʙʳʣ ʚʳʟʚʘʥ ʧʨʝʦʙʣʘʜʘʥʠʝʤ Thalassionema frauenfeldii (3,9 

ʛ/ʤ3). 

ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʦʩʥʦʚʥʦʛʦ ʧʠʛʤʝʥʪʘ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ï 

ʭʣʦʨʦʬʠʣʣʘ ʘ ʙʳʣʘ ʩʭʦʞʘ ʩ ʜʠʥʘʤʠʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚ ʨʘʡʦʥʝ 

ʥʘʙʣʶʜʝʥʠʡ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʠʛʤʝʥʪʘ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʝʨʝʜʝʣʘʭ 0,5ï10,5 Õʄ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʘʣʠ ʚ ʷʥʚʘʨʝ ʚ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ T. 

nordenskioeldii. 

ɺ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʦʪʤʝʯʘʣʠ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʠʘʪʦʤʝʡ ʨʦʜʘ Skeletonema, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

ʪʨʦʬʥʦʩʪʠ ʚʦʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʛʝʥʦʚ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ ʚ 

ʫʩʣʦʚʠʷʭ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʦʤʠʤʦ ʚʠʜʦʚ ʨʦʜʘ Skeletonema ʚ ʦʪʜʝʣʴʥʳʝ ʤʝʩʷʮʳ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʠ ʜʨʫʛʠʝ ʠʥʜʠʢʘʪʦʨʳ ʪʨʦʬʥʦʩʪʠ ʚʦʜ ʫʤʝʨʝʥʥʦʛʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ï Cocconeis scutellum, Licmophora abbreviata, 

Grammatophora marina. ʇʨʠ ʵʪʦʤ L. abbreviata ʷʚʣʷʣʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ, ʜʦʩʪʠʛʘʷ ʜʦ 99% ʦʪ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʅʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʣʠ ʨʘʟʚʠʪʠʝ ʪʦʣʝʨʘʥʪʥʳʭ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ 

ʩʨʝʜʳ ʚʠʜʦʚ Coscinodiscus oculus-iridis, Cylindrotheca closterium, Pseudo-

nitzschia pungens, Thalassionema nitzschioides, Eutreptia lanowii, ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ʜʦʤʠʥʘʥʪ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ. 

ɼʣʷ ʙ. ʏʝʨʥʳʰʝʚʘ ʦʪʤʝʯʝʥʘ ʭʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ï ʦʪʩʫʪʩʪʚʠʝ 

ʚʝʩʝʥʥʝʛʦ ʧʦʜʲʝʤʘ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ɸʢʚʘʪʦʨʠʷ ʙ. 

ʏʝʨʥʳʰʝʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʚʦʜʦʦʙʤʝʥʦʤ ʩ ʦʪʢʨʳʪʦʡ ʯʘʩʪʴʶ ʟʘʣʠʚʘ, 

ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʦʪʩʫʪʩʪʚʠʝ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʟʠʤʦʡ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ 

ʚʝʩʦʤʫʶ ʨʦʣʴ ʚ ʧʦʩʪʫʧʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʝʩʥʦʡ ʚ ʧʝʨʠʦʜ 
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ʪʘʷʥʠʷ ʣʴʜʘ. ɺʦʟʤʦʞʥʦ, ʦʪʩʫʪʩʪʚʠʝ ʣʴʜʘ ʠ ʫʩʠʣʝʥʥʳʡ ʚʦʜʦʦʙʤʝʥ ʩ ʦʪʢʨʳʪʦʡ 

ʯʘʩʪʴʶ ʟʘʣʠʚʘ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ. 

ɺ ʮʝʣʦʤ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʦʜ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʪʘʢʦʚʳʤʠ ʜʣʷ ʩʦʩʝʜʥʠʭ ʘʢʚʘʪʦʨʠʡ ʠ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ ʩ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤʠ ʨʘʡʦʥʘʤʠ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʧʣʦʱʘʜʢʝ ʎʂʇ çʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤè, 

ʅʅʎʄɹ ɼɺʆ ʈɸʅ (ɺʣʘʜʠʚʦʩʪʦʢ). 
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ʅʆɺɸʗ ʄʆɼʀʌʀʂɸʎʀʗ ʀʅɼɽʂʉɸ ʐʀʈʆʊʅʆʁ ɿʆʅɸʃʔʅʆʉʊʀ 

ɽʤʝʣʠʥ ʇ.ʆ. 

ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʦʢʝʘʥʦʛʨʘʬʠʠ, ʛ. ʄʦʩʢʚʘ 

e-mail: emelin@vniro.ru 

 

ʈʘʡʦʥ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʠ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʝʡ ï ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʧʫʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʸʧʣʳʭ ʠ ʙʦʛʘʪʳʭ ʤʠʥʝʨʘʣʴʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜ ʚ ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ. ʆʜʥʦ ʠʟ 

ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʚ ʥʸʤ ï ʙʦʨʝʘʣʠʟʘʮʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ 

ʩʜʚʠʛʘʤʠ ʚ ʩʨʦʢʘʭ ʥʘʩʪʫʧʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʩʝʟʦʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʤʝʱʝʥʠʝʤ ʛʨʘʥʠʮ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥ ʚ 

ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʘʨʝʘʣʦʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʪʳ 

ʥʘ ʩʝʚʝʨ. ʂʦʤʧʣʝʢʩʥʳʝ ʵʢʦʩʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʀʕɿ ʈʌ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʷ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2020 ʛʛ. ʥʘ ʩʫʜʘʭ ɻʅʎ ʈʌ ʌɻɹʅʋ çɺʅʀʈʆè, 

ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʞʛʦʜʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ 

ʪʨʝʩʢʦʚʳʭ ʨʳʙ. ʅʘʯʠʥʘʷ ʩ 2018 ʛ., ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʝʥʦ ʤʘʩʩʦʚʦʝ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʥʪʘʷ Gadus chalcogrammus ʠʟ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ, ʙʠʦʤʘʩʩʘ 

ʢʦʪʦʨʦʛʦ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʷ ʚʳʨʦʩʣʘ ʩ 10.8 ʪ ʚ 2003 ʛ. ʜʦ 157.2 ʪʳʩ. 

ʪ. ʚ 2020 ʛ. [1]. ʅʘʯʠʥʘʷ ʩ 2021 ʛ., ʚ ʏʫʢʦʪʩʢʦʤ ʤʦʨʝ ʚʝʜʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʧʨʦʤʳʩʝʣ ʤʠʥʪʘʷ. ɼʣʷ 2018-2020 ʛʛ. ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʷʚʣʝʥʠʝ ʢʨʫʧʥʳʭ ʦʩʦʙʝʡ 

ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʪʨʝʩʢʠ Gadus macrocephalus ʠ ʩʥʠʞʝʥʠʝ ʙʠʦʤʘʩʩʳ ʩʘʡʢʠ 

Boreogadus saida. ɺ ʮʝʣʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʩʦʦʙʱʝʩʪʚʝ ʥʝʢʪʦʥʘ 

ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʨʦʩʪʦʤ ʙʠʦʤʘʩʩʳ ʪʨʝʩʢʦʚʳʭ ʠ 

ʢʘʤʙʘʣʦʚʳʭ ʨʳʙ, ʩʫʤʤʘʨʥʘʷ ʜʦʣʷ ʢʦʪʦʨʳʭ ʚʦʟʨʦʩʣʘ ʩ 79 ʜʦ 96%, ʥʦ ʠ ʪʝʤ, ʯʪʦ 

ʨʦʩʪ ʙʠʦʤʘʩʩʳ ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʠʤʝʥʥʦ ʜʣʷ ʚʠʜʦʚ ʙʦʨʝʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʜʙʦʨ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ 

ʢ ʚʳʷʚʣʝʥʥʳʤ ʧʝʨʝʩʪʨʦʡʢʘʤ ʚ ʩʪʨʫʢʪʫʨʝ ʥʝʢʪʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣ ʚʳʙʨʘʥ 

ʠʥʜʝʢʩ ʰʠʨʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ [2]. ɺ ʝʛʦ ʤʝʪʦʜʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥʳ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʪʠʧʦʣʦʛʠʷ ʘʨʝʘʣʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ ʚ ʩʠʩʪʝʤʝ 

ʧʣʘʥʝʪʘʨʥʳʭ ʰʠʨʦʪʥʳʭ ʟʦʥ. ʈʘʥʛʠ ʧʨʠʩʚʘʠʚʘʣʠ ʛʨʘʥʠʮʘʤ ʤʝʞʜʫ ʧʦʜʟʦʥʘʤʠ ʚ 

ʧʦʨʷʜʢʝ ʫʚʝʣʠʯʝʥʠʷ ʦʪ ʪʨʦʧʠʢʦʚ (ʵʢʚʘʪʦʨ ʧʦʣʫʯʠʣ ʨʘʥʛ 0) ʢ ʩʝʚʝʨʥʳʤ ʰʠʨʦʪʘʤ, 

ʟʘʢʘʥʯʠʚʘʷ ʚ ʚʳʩʦʢʦʘʨʢʪʠʯʝʩʢʦʡ ʧʦʜʟʦʥʝ (ʉʝʚʝʨʥʳʡ ʧʦʣʶʩ ʧʦʣʫʯʠʣ ʨʘʥʛ 6). 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʥʛʦʚ ʙʳʣʘ ʥʘʟʚʘʥʘ ʰʢʘʣʦʡ ʠʥʜʝʢʩʦʚ ʰʠʨʦʪʥʦʡ 

ʟʦʥʘʣʴʥʦʩʪʠ (ʀʐɿ), ʢ ʢʦʪʦʨʳʤ ʫʞʝ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʩʪʘʥʜʘʨʪʥʳʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʧʦ ʠʭ ʫʩʨʝʜʥʝʥʠʶ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ, ʚʩʪʨʝʯʝʥʥʳʭ ʚ 

ʪʨʘʣʦʚʳʭ ʫʣʦʚʘʭ. ɼʣʷ ʥʝʢʪʦʥʘ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʠʜʦʚ ʢ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʝ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʩʚʝʜʝʥʠʡ ʠʟ 

ɸʪʣʘʩʘ ʤʦʨʩʢʠʭ ʨʳʙ ɸʨʢʪʠʢʠ [3] ʠ ʜʨʫʛʠʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʨʦʚʝʨʢʘ 

ʘʢʪʫʘʣʴʥʳʭ ʥʘʟʚʘʥʠʡ ʚʠʜʦʚ ʧʨʦʚʝʜʝʥʘ ʧʦ ʵʣʝʢʪʨʦʥʥʳʤ ʢʘʪʘʣʦʛʘʤ ʕʰʤʘʡʝʨʘ ʠ 
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ʧʦʨʪʘʣʘ FishBase. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʨʦʢ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʟʘʧʠʩʝʡ ʚ ʪʨʘʣʦʚʳʭ 

ʢʘʨʪʦʯʢʘʭ ʙʳʣʠ ʫʩʪʨʘʥʝʥʳ ʦʰʠʙʢʠ, ʚʳʟʚʘʥʥʳʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʘʨʝʚʰʠʭ 

ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʠ ʚʠʜʦʚʳʭ ʢʘʪʘʣʦʛʦʚ, ʠʩʢʣʶʯʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʥʦʥʠʤʠʯʥʳʭ 

ʚʠʜʦʚʳʭ ʥʘʟʚʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʥʝʢʪʦʥʘ ʧʦ ʜʘʥʥʳʤ ʜʦʥʥʳʭ ʪʨʘʣʝʥʠʡ ʚ 2010-2020 ʛʛ. ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ 66 ʚʠʜʘʤʠ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʙʳʣʠ: 63 ʚʠʜʘ ʢʦʩʪʠʩʪʳʭ ʨʳʙ, 1 ʚʠʜ 

ʭʨʷʱʝʚʳʭ ʨʳʙ ʠ 2 ʚʠʜʘ ʛʦʣʦʚʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ. ɺʠʜʳ ʚʭʦʜʠʣʠ ʚ ʩʦʩʪʘʚ 5 

ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ: ʘʨʢʪʠʯʝʩʢʠʝ, ʚʳʩʦʢʦʙʦʨʝʘʣʴʥʦ-ʘʨʢʪʠʯʝʩʢʠʝ, 

ʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʝ, ʚʳʩʦʢʦʙʦʨʝʘʣʴʥʳʝ, ʙʦʨʝʘʣʴʥʳʝ. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʨʢʪʦ-

ʙʦʨʝʘʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʧʫʣʷʮʠʡ ʚ ʦʙʦʠʭ ʰʠʨʦʪʥʳʭ ʟʦʥʘʭ.  

ʀʥʜʝʢʩ ʚʧʦʣʥʝ ʦʞʠʜʘʝʤʦ ʧʦʢʘʟʘʣ ʨʘʟʣʠʯʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʥʝʢʪʦʥʘ ʚ 

ʰʠʨʦʪʥʦʤ ʦʪʥʦʰʝʥʠʠ (ʪʘʙʣ.): ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʤʦʨʷ (< 71ÁN) ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʥʠʞʝ 

ʟʘ ʩʯʝʪ ʧʨʠʩʫʪʩʪʚʠʷ ʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ, ʚ ʩʝʚʝʨʥʦʡ (> 73Á30ᾳN) ï ʚʳʰʝ ʧʦ 

ʧʨʠʯʠʥʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʟʥʘʯʝʥʠʷ ʨʘʥʛʘ ʘʨʢʪʠʯʝʩʢʠʭ. ʇʨʠ ʵʪʦʤ ʝʛʦ ʤʝʞʛʦʜʦʚʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʥʝ ʙʳʣʘ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʥʝʝ ʚʳʷʚʣʝʥʥʳʭ 

ʧʝʨʝʩʪʨʦʝʢ ʩʪʨʫʢʪʫʨʳ ʥʝʢʪʦʥʘ. ʆʙʱʝʝ ʯʠʩʣʦ ʠ ʜʦʣʷ ʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ ʚ 2018-

2020 ʛʛ. ʙʳʣʠ ʚʳʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 2010 ʛ., ʦʜʥʘʢʦ ʚʝʣʠʯʠʥʳ ʠʥʜʝʢʩʘ ʦʢʘʟʘʣʠʩʴ 

ʢʨʘʡʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʧʦʢʘʟʘʪʝʣʶ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ.  

ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʥʪʝʛʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʠʣʠʷ 

ʚʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ, ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ 

ʵʢʦʩʠʩʪʝʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʩʪʨʫʢʪʫʨʳ ʥʝʢʪʦʥʘ ʩ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ çʚʟʚʝʰʝʥʥʘʷè ʤʦʜʠʬʠʢʘʮʠʷ ʠʥʜʝʢʩʘ. ʇʨʠ ʝʛʦ ʨʘʩʯʝʪʝ 

ʚʝʣʠʯʠʥʘ ʙʠʦʤʘʩʩʳ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʤʥʦʞʠʪʝʣʷ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚ 

ʩʦʩʪʘʚʝ ʫʣʦʚʘ (ʧʨʦʙʳ), ʩ ʫʯʝʪʦʤ ʝʛʦ ʨʘʥʛʘ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʠ, ʠ 

ʧʨʠʚʝʜʝʥʘ ʢ ʦʙʱʝʡ ʙʠʦʤʘʩʩʝ ʫʣʦʚʘ (ʧʨʦʙʳ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʣʷ ʙʠʦʤʘʩʩʳ 

ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ çʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʚʝʩʘè.  

ʅʦʚʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʠʥʜʝʢʩʘ ʰʠʨʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʜʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʝʢʪʦʥʘ, 

ʥʦ ʠ ʫʯʝʩʪʴ ʚʢʣʘʜ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚ ʩʪʨʫʢʪʫʨʫ ʙʠʦʤʘʩʩʳ, ʯʪʦ ʥʘʤʥʦʛʦ ʣʫʯʰʝ 

ʦʪʨʘʞʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʪʦʢʠ ʚ ʵʢʦʩʠʩʪʝʤʝ. ʅʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʤʝʨʫ ʙʦʨʝʘʣʠʟʘʮʠʠ ʜʣʷ ʣʶʙʳʭ ʙʠʦʪʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪ ʵʢʦʩʠʩʪʝʤʳ, ʝʩʣʠ ʠʟʚʝʩʪʥʳ ʠʭ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

 

   



113 

 

ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʰʠʨʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʠ ʝʛʦ çʚʟʚʝʰʝʥʥʦʡè ʤʦʜʠʬʠʢʘʮʠʠ  

ʚ ʏʫʢʦʪʩʢʦʤ ʤʦʨʝ: ʶʞʥʘʷ ʯʘʩʪʴ (<71ÁN), ʮʝʥʪʨʘʣʴʥʘʷ (71Á-73Á30ᾳN), 

 ʩʝʚʝʨʥʘʷ (> 73Á30ᾳN) 

ɻʦʜ (ʨʘʡʦʥ) 

ʀʐɿ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʤʝʪʦʜʠʢʝ [2] ʀʐɿ, ʚʟʚʝʰʝʥʥʳʡ ʧʦ ʙʠʦʤʘʩʩʝ  

min max ʩʨʝʜʥʝʝ SD min max ʩʨʝʜʥʝʝ SD 

2010 (<71ÁN ) 3.7 5.0 4.1 0.4 4.1 5.0 4.7 0.3 

2018 (<71ÁN) 3.9 4.2 4.0 0.1 3.6 4.7 3.8 0.3 

2018 (>73Á30ᾳN) 3.7 4.2 3.9 0.1 4.1 4.9 4.7 0.2 

2019 (<71ÁN) 4.0 5.0 4.2 0.2 3.5 5.0 3.7 0.3 

2019 (71Á-73Á30ᾳN) 4.0 4.5 4.2 0.1 3.5 4.9 4.4 0.5 

2019 (> 73Á30ᾳN) 4.2 4.7 4.4 0.2 4.4 5.0 4.9 0.2 

2020 (<71ÁN) 3.9 4.6 4.1 0.1 3.5 5.0 3.8 0.4 

 

1. Maznikova O.A., Emelin P.O., Sheibak A.Yu., Nosov A.M., Orlov A.M. Can an 

invader support commercial fishing? A case study of walleye pollock Gadus 

chalcogrammus in the western Chukchi Sea // Deep Sea Research Part II: Topical 

Studies in Oceanography. 2022. Vol. 207. 105222.  

http//doi.org/10.1016/j.dsr2.2022.105222 

2. ʉʫʭʘʥʦʚ ɺ.ɺ., ʀʚʘʥʦʚ ʆ.ɸ. ʉʦʦʙʱʝʩʪʚʘ ʥʝʢʪʦʥʘ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ: ʤʦʥʦʛʨʘʬʠʷ. ɺʣʘʜʠʚʦʩʪʦʢ: ʊʀʅʈʆ-ʮʝʥʪʨ, 2009. 282 ʩ. 

3. Mecklenburg, C.W., Lynghammar A., Johannesen E., Byrkjedal I., 

Christiansen J.S., Dolgov A.V., Karamushko O.V., Mecklenburg T.A., 

Mßller P.R., Steinke D., and Wienerroither R.M. 2018. Marine Fishes of the 

Arctic Region. Conservation of Arctic Flora and Fauna, Akureyri, Iceland. 2018. 



114 

 

ʈɽʄʆɼɽʃʀʈʆɺɸʅʀɽ ʃʀʇʀɼʆɺ ʀ ɾʀʈʅʓʍ ʂʀʉʃʆʊ 

ʌʆʊʆʉʀʅʊɽʊʀʏɽʉʂʀʍ ʄɽʄɹʈɸʅ ɹʋʈʓʍ ɺʆɼʆʈʆʉʃɽʁ 

(UNDARIA PINNATIFIDA ) ɺ ʆʊɺɽʊ ʅɸ ɺʓʉʆʂʋʖ 

ʀʅʊɽʅʉʀɺʅʆʉʊʔ ʉɺɽʊɸ 

ɾʫʢʦʚʘ ʅ.ɺ., ʗʢʦʚʣʝʚʘ ʀ.ʄ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, nzhukova35@list.ru 

 

ʉʚʝʪ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʜʣʷ ʬʦʪʦʩʠʥʪʝʟʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʛʫʣʷʮʠʠ ʤʥʦʞʝʩʪʚʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʢʣʝʪʢʘʭ ʬʦʪʦʘʚʪʦʪʨʦʬʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ɼʣʷ ʙʫʨʳʭ 

ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʠʥʜʫʮʠʨʦʚʘʥʥʘʷ ʚʳʩʦʢʦʡ ʦʩʚʝʱʝʥʥʦʩʪʴʶ ʨʝʛʫʣʷʮʠʷ 

ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʥʘ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʣʠʧʠʜʥʦʛʦ ʤʘʪʨʠʢʩʘ, ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʤʘʣʦ 

ʠʟʫʯʝʥʥʦʡ. ʄʳ ʧʨʦʚʝʣʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʩʦʜʝʨʞʘʥʠʷ ʣʠʧʠʜʦʚ ʧʦ ʢʣʘʩʩʘʤ 

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ 

ʭʣʦʨʦʧʣʘʩʪʦʚ ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʨʦʡ ʤʘʢʨʦʚʦʜʦʨʦʩʣʠ 

Undaria pinnatifida ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʝʪʘ ʚʳʩʦʢʦʡ ʠ ʫʤʝʨʝʥʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɺʉ, 400 ʤʢʤʦʣʴ ʬʦʪʦʥʦʚ ʤ-2 ʩ-1 ʠ ʋʉ, 270 

ʤʢʤʦʣʴ ʬʦʪʦʥʦʚ ʤ-2 ʩ-1). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ U. pinnatifida ʦʪʨʝʘʛʠʨʦʚʘʣʘ ʥʘ 

ʚʳʩʦʢʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʪʘ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʣʠʧʠʜʦʚ ʪʠʣʘʢʦʠʜʥʳʭ 

ʤʝʤʙʨʘʥ, ʤʦʥʦʛʘʣʘʢʪʦʟʠʣʜʠʘʮʠʣʛʣʠʮʝʨʠʥʘ, ʜʠʛʘʣʘʢʪʦʟʠʣʜʠʘʮʠʣʛʣʠʮʝʨʠʥʘ, 

ʩʫʣʴʬʦʭʠʥʦʚʦʟʠʣʜʠʘʮʠʣʛʣʠʮʝʨʠʥʘ ʠ ʬʦʩʬʘʪʠʜʠʣʛʣʠʮʝʨʠʥʘ (ʨʠʩ.), ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʭʘʨʘʢʪʝʨ ʤʦʜʫʣʷʮʠʡ ʘʮʠʣʴʥʳʭ ʛʨʫʧʧ ʵʪʠʭ ʣʠʧʠʜʥʳʭ ʤʦʣʝʢʫʣ ʙʳʣ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ.  

ʇʦʢʘʟʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʘʧʘʩʥʳʭ ʣʠʧʠʜʦʚ, 

ʪʨʠʘʮʠʣʛʣʠʮʝʨʠʥʦʚ, ʦʙʦʛʘʱʝʥʥʳʭ n-3 ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʤʠ ʞʠʨʥʳʤʠ 

ʢʠʩʣʦʪʘʤʠ, ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʥʘ ʩʚʝʪʫ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʱʠʤ ʦʪʚʝʪʦʤ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʚʝʪʘ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʣʷ ʠʟʫʯʝʥʥʳʭ ʣʠʧʠʜʦʚ ʪʠʣʘʢʦʠʜʥʳʭ ʤʝʤʙʨʘʥ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʩʫʣʴʬʦʭʠʥʦʚʦʟʠʣʜʠʘʮʠʣʛʣʠʮʝʨʠʥʘ, ʷʚʣʷʝʪʩʷ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʘʩʳʱʝʥʥʳʭ ʠ 

ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʤʠ 

ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʬʦʪʦʟʘʱʠʪʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʧʨʦʪʠʚ ʫʩʠʣʝʥʠʷ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ. ɺ ʮʝʣʦʤ, ʥʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʠʧʠʜʦʚ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʭʣʦʨʦʧʣʘʩʪʘʭ ʠ ʤʦʜʫʣʷʮʠʷʤʠ ʚ ʨʘʙʦʪʝ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʦʚʳʰʘʣʦ ʩʧʦʩʦʙʥʦʩʪʴ U. pinnatifida 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʜʣʠʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʩʚʝʪʘ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʪʝʤ 

ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʷ ʚʳʞʠʚʘʥʠʶ ʚʦʜʦʨʦʩʣʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʪʠʤʘʣʴʥʦʡ 

ʦʩʚʝʱʝʥʥʦʩʪʠ. 
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ʉʦʜʝʨʞʘʥʠʝ ʣʠʧʠʜʦʚ ʪʠʣʘʢʦʠʜʥʳʭ ʤʝʤʙʨʘʥ (ʤʛ/ʛ ʩʳʨʦʡ ʪʢʘʥʠ) ʚ Undaria 

pinnatifida ʧʦʩʣʝ 35 ʩʫʪ ʵʢʩʧʦʟʠʮʠʠ ʥʘ ʩʚʝʪʫ ʫʤʝʨʝʥʥʦʡ (ʋʉ) ʠ ʚʳʩʦʢʦʡ (ɺʉ) 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 270 ʠ 400 ʤʢʤʦʣʴ ʬʦʪʦʥʦʚ ʤ-2 ʩ-1). ʇʨʠʚʝʜʝʥʳ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ Ñ SE, n=3. ʈʘʟʥʳʝ ʙʫʢʚʝʥʥʳʝ ʠʥʜʝʢʩʳ ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ (P < 0.05) ʧʘʨʘʤʝʪʨʘ ʤʝʞʜʫ ʩʚʝʪʦʚʳʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʩʦʛʣʘʩʥʦ Turkey HSD ʪʝʩʪʫ. ʆʙʦʟʥʘʯʝʥʠʷ: ʊɸɻ, ʪʨʠʘʮʠʣʛʣʠʮʝʨʠʥ; 

ʄɻɼɻ, ʤʦʥʦʛʘʣʘʢʪʦʟʠʣʜʠʘʮʠʣʛʣʠʮʝʨʠʥ; ɼɻɼɻ, ʜʠʛʘʣʘʢʪʦʟʠʣʜʠʘʮʠʣʛʣʠʮʝʨʠʥ; 

ʉʍɼɻ, ʩʫʣʴʬʦʭʠʥʦʚʦʟʠʣʜʠʘʮʠʣʛʣʠʮʝʨʠʥ; ʌɻ, ʬʦʩʬʘʪʠʜʠʣʛʣʠʮʝʨʠʥ; ʌʍ, 

ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥ; ʌʕ, ʬʦʩʬʘʪʠʜʠʣʵʪʘʥʦʣʘʤʠʥ; ʌʀ, ʬʦʩʬʘʪʠʜʠʣʛʣʠʮʝʨʠʥ. 
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ʌʆʈʄʀʈʆɺɸʅʀɽ ɿɸʏɸʊʂɸ ɼɽʌʀʅʀʊʀɺʅʆɻʆ ʊɽʃɸ ʋ ʃʀʏʀʅʆʂ 

ʄʆʈʉʂʆɻʆ ɽɾɸ MESOCENTROTUS NUDUS 

ɿʘʮʝʧʠʣʠʥʘ ɼ.ʉ.1, ʊʘʥʢʦʚʠʯ ɸ.ɽ.2 
1ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

zatcepilina.ds@dvfu.ru 
2ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, alytankovich@gmail.com 

 

ʋʞʝ ʙʦʣʝʝ ʩʪʦʣʝʪʠʷ ʣʠʯʠʥʢʠ ʤʦʨʩʢʠʭ ʝʞʝʡ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ. ɺʦ ʤʥʦʛʦʤ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʣʝʛʢʦʡ 

ʜʦʩʪʫʧʥʦʩʪʴʶ ʣʠʯʠʥʦʢ, ʧʨʦʩʪʦʪʦʡ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦʡ 

ʩʢʦʨʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʠ ʨʦʩʪʘ. ʃʠʯʠʥʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʤʦʨʩʢʠʭ ʝʞʝʡ ʟʘʚʝʨʰʘʝʪʩʷ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʤʝʪʘʤʦʨʬʦʟʦʤ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʧʣʘʚʘʶʱʘʷ, ʜʚʫʩʪʦʨʦʥʥʝ-

ʩʠʤʤʝʪʨʠʯʥʘʷ ʣʠʯʠʥʢʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʨʘʜʠʘʣʴʥʦ-ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʤʦʣʦʜʦʛʦ 

ʤʦʨʩʢʦʛʦ ʝʞʘ, ʚʝʜʫʱʝʛʦ ʜʦʥʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ʍʦʪʷ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ 

ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʟʘʯʘʪʢʝ ʜʝʬʠʥʠʪʠʚʥʦʛʦ ʪʝʣʘ ʫ ʣʠʯʠʥʦʢ ʤʦʨʩʢʠʭ ʝʞʝʡ, 

ʧʨʠʚʣʝʢʘʶʪ ʚʩʝ ʙʦӢʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ 

ʟʘʯʘʪʢʘ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʶʪʩʷ ʤʘʣʦʠʩʩʣʝʜʦʚʘʥʥʳʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʧʠʩʘʥʠʝ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʟʘʯʘʪʢʝ ʦʛʨʘʥʠʯʝʥʦ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʨʘʙʦʪʘʤʠ ʢʦʥʮʘ XIX ï ʥʘʯʘʣʘ XX ʚʝʢʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʨʦʜʠʣʩʷ 

ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʦʧʠʩʘʥʠʶ ʠ ʧʝʨʝʦʧʠʩʘʥʠʶ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʦʨʩʢʠʭ ʝʞʝʡ ʦʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʜʦ ʦʩʝʜʘʥʠʷ ʠ ʤʝʪʘʤʦʨʬʦʟʘ. ɹʦʣʝʝ ʪʦʛʦ, ʙʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ ʥʝʩʢʦʣʴʢʦ ʩʭʝʤ, ʦʧʠʩʳʚʘʶʱʠʭ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʟʘʯʘʪʢʘ 

ʜʝʬʠʥʠʪʠʚʥʦʛʦ ʪʝʣʘ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʞʠʚʳʤʠ 

ʣʠʯʠʥʢʘʤʠ, ʦʥʠ ʦʧʠʩʳʚʘʶʪ ʣʠʰʴ ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʨʬʦʣʦʛʠʠ ʟʘʯʘʪʢʘ 

(ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʚʠʯʥʳʭ ʘʤʙʫʣʘʢʨʘʣʴʥʳʭ ʥʦʞʝʢ, ʶʚʝʥʠʣʴʥʳʭ ʠ 

ʜʝʬʠʥʠʪʠʚʥʳʭ ʠʛʣ, ʜʝʬʠʥʠʪʠʚʥʳʭ ʩʢʝʣʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ). ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʠ 

ʩʭʝʤʳ ʥʝ ʜʘʶʪ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʢʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʘʯʘʪʢʘ ʩʦʧʨʦʚʦʞʜʘʶʪ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʤʦʨʬʦʣʦʛʠʠ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʷʚʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʟʘʯʘʪʢʝ 

ʜʝʬʠʥʠʪʠʚʥʦʛʦ ʪʝʣʘ ʫ ʣʠʯʠʥʦʢ ʤʦʨʩʢʦʛʦ ʝʞʘ Mesocentrotus nudus ʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʩ ʜʦʩʪʫʧʥʳʤʠ ʚ ʣʠʪʝʨʘʪʫʨʝ ʩʭʝʤʘʤʠ, 

ʦʧʠʩʳʚʘʶʱʠʤʠ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʟʘʯʘʪʢʘ. 

ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʯʘʪʢʘ ʫ M. 

nudus ʩʭʦʜʝʥ ʩ ʪʘʢʦʚʳʤ ʫ ʜʨʫʛʠʭ ʤʦʨʩʢʠʭ ʝʞʝʡ, ʥʦ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. ʆʙʥʘʨʫʞʝʥʳ ʨʘʥʝʝ ʥʝ ʦʧʠʩʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʵʧʠʪʝʣʠʝʚ ʜʥʘ ʘʤʥʠʦʪʠʯʝʩʢʦʡ ʧʦʣʦʩʪʠ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʤʫ 

ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʛʠʜʨʦʮʝʣʷ. ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʦʙʨʝʪʝʥʠʝ ʮʝʥʪʨʦʤ ʣʝʚʦʛʦ 

ʛʠʜʨʦʮʝʣʷ ʢʦʣʴʮʝʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʧʠʩʘʥʥʦʛʦ ʫ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʤʦʨʩʢʠʭ ʝʞʝʡ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʶʢʦʦʙʨʘʟʥʦʛʦ 

ʚʳʨʦʩʪʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʝʬʠʥʠʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 

ʥʘʯʠʥʘʝʪʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʵʧʠʥʝʚʨʘʣʴʥʳʭ ʩʢʣʘʜʦʢ, ʩ ʨʘʟʚʠʪʠʷ 
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ʨʘʜʠʘʣʴʥʳʭ ʥʝʨʚʦʚ. ʆʢʦʣʦʨʦʪʦʚʦʝ ʥʝʨʚʥʦʝ ʢʦʣʴʮʦ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʟʞʝ ʠ ʥʝ 

ʠʤʝʝʪ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʛʠʧʦʥʝʚʨʘʣʴʥʳʡ ʠ ʵʧʠʥʝʚʨʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪʳ. 

ʄʠʦʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʚ ʮʝʣʦʤʠʯʝʩʢʦʡ ʚʳʩʪʠʣʢʝ ʘʤʙʫʣʘʢʨʘʣʴʥʳʭ ʥʦʞʝʢ ʠ 

ʨʘʜʠʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʧʦʷʚʣʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʠʩʦʩʦʢ ʥʘ 

ʚʝʨʰʠʥʘʭ ʧʝʨʚʠʯʥʳʭ ʘʤʙʫʣʘʢʨʘʣʴʥʳʭ ʥʦʞʝʢ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ ʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʨʘʟʚʠʚʘʶʱʝʤʩʷ 

ʟʘʯʘʪʢʝ ʜʝʬʠʥʠʪʠʚʥʦʛʦ ʪʝʣʘ ʤʦʨʩʢʦʛʦ ʝʞʘ ʩ ʜʦʩʪʫʧʥʳʤʠ ʚ ʣʠʪʝʨʘʪʫʨʝ ʩʭʝʤʘʤʠ 

ʧʦʟʚʦʣʷʶʪ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʟʘʯʘʪʢʝ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʈʅʌ ˉ 24-24-00380. 
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ɺʅʋʊʈʀɺʀɼʆɺɸʗ ʀ ʄɽɾɺʀɼʆɺɸʗ ʀɿʄɽʅʏʀɺʆʉʊʔ 

ʅʋʂʃɽʆʊʀɼʅʓʍ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊɽʁ ʄɸʈʂɽʈʆɺ ɼɺʋʍ 

ɻɽʅʆɺ (CO-1 ʀ H3) LITOROGAMMARUS KARADAGIENSIS 

(GRINTSOV, 2009) (AMPHIPODA , GAMMARIDAE ) ʀ ʉʀʉʊɽʄɸʊʀʂɸ 

ʈʆɼɸ LITOROGAMMARUS 

ɿʦʣʦʪʦʚʘ ɸ.ʆ.1, ɻʨʠʥʮʦʚ ɺ.ɸ.2, ʈʷʙʫʰʢʦ ɺ.ʀ.2, ʂʘʨʪʘʚʮʝʚ ʖ.ʌ.1 

1ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ 

ɼɺʆ ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ,  
2ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʶʞʥʳʭ ʤʦʨʝʡ ʠʤʝʥʠ ɸ.ʆ. ʂʦʚʘʣʝʚʩʢʦʛʦ ʈɸʅ, 

ʛ. ʉʝʚʘʩʪʦʧʦʣʴ, anna.o.zolotova@gmail.com 

 

ɸʤʬʠʧʦʜʘ Litorogammarus karadagiensis (Grintsov, 2009) ʦʙʠʪʘʝʪ ʚ ʟʦʥʝ 

ʟʘʧʣʝʩʢʘ ʛʘʣʝʯʥʦ-ʧʝʩʯʘʥʳʭ ʧʣʷʞʝʡ. ɺʧʝʨʚʳʝ ʵʪʦʪ ʚʠʜ ʙʳʣ ʦʧʠʩʘʥ ʥʘ ʧʣʷʞʘʭ ʚ 

ʨʘʡʦʥʘʭ ʂʘʨʘʜʘʛʘ (ʚʦʩʪʦʯʥʳʡ ʂʨʳʤ), ɹʘʪʠʣʠʤʘʥʘ ʠ ʙʫʭʪʳ ʃʘʩʧʠ (ʏʝʨʥʦʝ ʤʦʨʝ). 

ɸʨʝʘʣ L. karadagiensis ʧʨʦʩʪʠʨʘʝʪʩʷ ʥʘ ʚʝʩʴ ʇʦʥʪʦ-ʂʘʩʧʠʡʩʢʠʡ ʨʝʛʠʦʥ, ʩ 

ʭʘʨʘʢʪʝʨʥʦʡ ʘʜʘʧʪʠʚʥʦʡ ʨʘʜʠʘʮʠʝʡ ʛʘʤʤʘʨʠʜ ʵʪʦʡ ʛʨʫʧʧʳ.  

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨʢʘ ʠʟ ʰʝʩʪʠ ʵʢʟʝʤʧʣʷʨʦʚ 

L. karadagiensis (Grintsov, 2009), ʩʦʙʨʘʥʥʳʭ 05.06.2022 ʚ ɹʘʪʠʣʠʤʘʥʝ ʥʘ ʶʞʥʦʤ 

ʙʝʨʝʛʫ ʨʝʩʧʫʙʣʠʢʠ ʂʨʳʤ (44 25ǋ12ǋǋ ʩ.ʰ., 33 41ǋ48ǋǋ ʚ.ʜ.). ʄʘʪʝʨʠʘʣ ʦʪʙʠʨʘʣʠ 

ʚʨʫʯʥʫʶ ʚ ʟʦʥʝ ʟʘʧʣʝʩʢʘ ʛʘʣʝʯʥʦ-ʧʝʩʯʘʥʦʛʦ ʧʣʷʞʘ. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʨʠʚʣʝʢʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟ ʛʝʥʥʦʛʦ ʙʘʥʢʘ (GenBank NCBI, 

https://www.ncbi.nlm.nih.gov/). 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʛʝʥʘ Co-1 (ʩʫʙʲʝʜʠʥʠʮʘ 1 ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʳ c) ʠ ʷʜʝʨʥʦʛʦ 

ʛʝʥʘ ʛʠʩʪʦʥʘ H3 ʫ ʚʠʜʦʚ ʨʦʜʘ Litorogammarus. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ Co-1 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ ʜʣʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʫʪʦʯʥʝʥʠʷ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʛʝʥ H3 ʠʟ-ʟʘ ʥʠʟʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʢʘʟʘʣʩʷ ʥʝʧʨʠʛʦʜʥʳʤ ʜʣʷ ʚʠʜʦʚʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ABGD ʠ ASAP ʜʣʷ ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ 

(p-ʨʘʩʩʪʦʷʥʠʡ) ʧʦʜʪʚʝʨʜʠʣʦ ʟʥʘʯʠʤʦʩʪʴ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ Co-1 ʚ ʨʘʟʛʨʘʥʠʯʝʥʠʠ 

ʚʠʜʦʚ. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʛʝʥʘ ʚʳʷʚʠʣʠ ʙʣʠʟʢʦʝ 

ʨʦʜʩʪʚʦ ʤʝʞʜʫ ʚʠʜʘʤʠ L. karadagiensis ʠ L. glareophilus, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʦʙʥʘʨʫʞʝʥʥʳʤʠ ʫ ʥʠʭ ʦʙʱʠʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ: ʥʘʣʠʯʠʝʤ 

ʧʝʨʠʩʪʳʭ ʱʝʪʠʥʦʢ ʥʘ ʤʘʥʜʠʙʫʣʘʭ, ʧʝʨʚʳʭ ʤʘʢʩʠʣʣʘʭ, ʤʘʢʩʠʣʣʠʧʝʜʘʭ, ʘ ʪʘʢʞʝ 

ʯʣʝʥʠʢʘʭ ʛʥʘʪʦʧʦʜ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʘʨ. ʇʦʢʘʟʘʥʦ, ʯʪʦ p-ʨʘʩʩʪʦʷʥʠʝ ʜʣʷ L. 

mazestiensis ʠ L. samuricus ʩʦʩʪʘʚʣʷʝʪ 4.3%, ʯʪʦ ʥʘ 10ï15% ʤʝʥʴʰʝ ʤʝʞʚʠʜʦʚʳʭ 

p-ʨʘʩʩʪʦʷʥʠʡ ʚʳʷʚʣʝʥʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Litorogamarus. ɼʘʥʥʳʝ ʘʥʘʣʠʟʘ p-

ʨʘʩʩʪʦʷʥʠʡ, ABGD ʠ ASAP-ʘʥʘʣʠʟʦʚ ʩʪʘʚʷʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʚʳʜʝʣʝʥʠʝ L. 

samuricus ʢʘʢ ʦʪʜʝʣʴʥʦʛʦ ʚʠʜʘ. ɺʦʟʤʦʞʥʦ ʙʦʣʝʝ ʫʤʝʩʪʥʦ ʚʳʜʝʣʠʪʴ L. samuricus 

ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʜʘ L. mazestiensis.  

ʆʩʦʙʠ L. karadagiensis, ʩʦʙʨʘʥʥʳʝ ʥʘʤʠ ʠʟ ʤʝʩʪʘ ʦʧʠʩʘʥʠʷ ʵʪʦʛʦ ʚʠʜʘ, 

ʦʙʨʘʟʫʶʪ ʩʘʤʳʝ ʪʝʩʥʳʝ ʚʝʪʚʠ ʥʘ ʬʠʣʦʛʨʘʤʤʘʭ ʠ ʙʣʠʟʢʠ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ 
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Co-1 L. karadagiensis ʠʟ ʛʝʥʥʦʛʦ ʙʘʥʢʘ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ L. karadagiensis ʢ ʦʜʥʦʤʫ ʪʘʢʩʦʥʫ (ʨʠʩ.). 

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ 

ʨʝʰʝʥʠʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʚ ʛʨʫʧʧʝ Litorogammarus ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʤʬʠʧʦʜ. 

 

 
ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Litogammarus, 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʛʝʥʘ Co-1. ɹʫʪʩʪʨʝʧ-ʧʦʜʜʝʨʞʢʠ 

(Maximum Likelihood, Neighbor Joining, Maximum Parsimony) ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʝ 

ʧʦʜʜʝʨʞʢʠ (Bayesian Phylogenetic Analysis, ʚʩʝ ʜʘʥʳ ʚ %) ʫʟʣʦʚ ʛʝʥʥʦʛʦ ʜʝʨʝʚʘ 

ʫʢʘʟʘʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: Bayesian Phylogenetic Analysis / 

Maximum Likelihood / Neighbor Joining / Maximum Parsimony. 
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ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ʈʓɹ ʀ ʆʎɽʅʂɸ ʀʍ ɺʓʃʆɺɸ ʇʈʀ 

ʇʈʆɺɽɼɽʅʀʀ ʃʖɹʀʊɽʃʔʉʂʆɻʆ ʃʆɺɸ ʇʆɼʆ ʃʔɼʆʄ ɺ ʇʆɼɿʆʅɽ 

ʇʈʀʄʆʈʔɽ ɺ ʗʅɺɸʈɽïʄɸʈʊɽ 2025 ɻʆɼɸ 

ʀʟʤʷʪʠʥʩʢʠʡ ɼ.ɺ.1, ɸʩʝʝʚʘ ʅ.ʃ.1, ʂʠʤ ʃ.ʅ.1, ʀʟʤʷʪʠʥʩʢʘʷ ɺ.ʅ.2, 

ʂʨʘʚʯʝʥʢʦ ɼ.ɻ.3 

1ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʬʠʣʠʘʣ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʢʝʘʥʦʛʨʘʬʠʠ (ʊʀʅʈʆ), ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

denis.izmiatinskii@tinro.vniro.ru, nadezhda.aseeva@tinro.vniro.ru, kln07@bk.ru 
2ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʩʨʝʜʥʷʷ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 61, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, izmdenver@rambler.ru 
3ɺʦʦʨʫʞʸʥʥʳʝ ʩʠʣʳ ʈʌ, ɺ/ʏ 2459, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, gennadyevich85@yandex.ru 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ, ʪʘʢ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚʣʝʯʸʪ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʙʠʦʪʳ. ɺ ʩʝʟʦʥʳ ʦʪʢʨʳʪʦʡ ʚʦʜʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʩʢʦʡ 

ʙʠʦʪʳ ʤʦʛʫʪ ʧʨʠʚʣʝʢʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʧʣʘʚʘʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. ʅʦ ʵʪʦ 

ʥʝʚʦʟʤʦʞʥʦ ʚ ʤʦʤʝʥʪʳ ʦʙʨʘʟʦʚʘʥʠʷ ʣʴʜʘ. ʆʜʥʘʢʦ, ʝʩʣʠ ʣʝʜʦʚʦʝ ʧʦʢʨʳʪʠʝ ʠʤʝʝʪ 

ʜʦʩʪʘʪʦʯʥʫʶ ʧʨʦʯʥʦʩʪʴ, ʪʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʜʣʸʜʥʳʡ ʣʶʙʠʪʝʣʴʩʢʠʡ ʣʦʚ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʳʙ ʧʦʜʦ ʣʴʜʦʤ. 

ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʜʣʸʜʥʦʛʦ ʣʶʙʠʪʝʣʴʩʢʦʛʦ 

ʣʦʚʘ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2025 ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 92 

ʪʦʯʢʠ ʣʦʚʘ, ʛʜʝ ʣʶʙʠʪʝʣʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʣʦʚʠʣʠ 5 ʦʙʲʝʢʪʦʚ. ʆʩʥʦʚʥʳʝ 

ʩʢʦʧʣʝʥʠʷ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʥʘʚʘʛʠ Eleginus gracilis ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʟʘʣʠʚʝ 

ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʦʩʦʙʝʥʥʦ ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ (ʨʠʩ.). 

ʅʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʦʩʘʪʦʡ ʢʘʤʙʘʣʳ Liopsetta pinnifasciata 

ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ, ʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʥʘʚʘʛʠ, ʙʳʣʠ 

ʩʤʝʱʝʥʳ ʢ ʝʛʦ ʚʝʨʰʠʥʝ. ʕʪʦʪ ʚʠʜ ʦʪʤʝʯʘʣʩʷ ʦʯʝʥʴ ʤʘʩʩʦʚʦ ʢʘʢ ʦʢʦʣʦ ʧ. 

ʊʘʚʨʠʯʘʥʢʘ, ʪʘʢ ʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʟʘʣʠʚʘ ʋʛʣʦʚʦʡ. ɸʟʠʘʪʩʢʘʷ ʢʦʨʶʰʢʘ Osmerus 

dentex, ʢʘʢ ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ, ʪʘʢ ʠ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ, ʚ ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʣʴʜʘ, ʪʷʛʦʪʝʣʘ ʢ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʨʠʩʪʳʤ ʫʯʘʩʪʢʘʤ. ʇʨʠ ʧʦʜʣʸʜʥʦʤ ʣʦʚʝ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʪʠʭʦʦʢʝʘʥʩʢʘʷ ʩʝʣʴʜʴ 

Clupea pallasii ʠ ʤʘʣʦʨʦʪʳʝ ʢʦʨʶʰʢʠ ʨʦʜʘ Hypomesus, ʢʦʪʦʨʳʝ ʫ ʙʝʨʝʛʘ 

ʧʦʧʘʜʘʣʠʩʴ ʧʦʯʪʠ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʴʜʘ, ʜʦʩʪʫʧʥʳʭ ʨʳʙʘʢʘʤ-

ʣʶʙʠʪʝʣʷʤ. 

ɺʩʣʝʜʩʪʚʠʝ ʚʚʝʜʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ 

ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʤʝʨ ʧʦ ʚʳʭʦʜʫ ʥʘ ʣʸʜ ʠʟ-ʟʘ ʝʛʦ ʥʝʧʨʦʯʥʦʩʪʠ, ʯʠʩʣʦ ʜʥʝʡ ʣʦʚʘ 

ʩʦ ʣʴʜʘ ʠ ʯʠʩʣʦ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʥʸʤ ʨʳʙʘʢʦʚ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʚ 2025 ʛ. 

ʙʳʣʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʧʨʦʰʣʳʝ ʣʝʜʦʚʳʝ ʩʝʟʦʥʳ. ɺ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʟʘʣʠʚʘ ʯʠʩʣʦ 

ʜʥʝʡ ʧʦʜʣʸʜʥʦʛʦ ʣʦʚʘ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 8 ʜʦ 76, ʚ ʩʨʝʜʥʝʤ 48; ʘ ʯʠʩʣʦ ʨʳʙʘʢʦʚ ʥʘ 

ʣʴʜʫ ï ʦʪ 2 ʜʦ 100 ʯʝʣʦʚʝʢ, ʚ ʩʨʝʜʥʝʤ 38. 

 



121 

 

 
 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʚʘʛʠ ʧʨʠ ʧʦʜʣʸʜʥʦʤ ʣʦʚʝ ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ ʚ ʷʥʚʘʨʝ 

ï ʬʝʚʨʘʣʝ 2025 ʛ. (ʰʪʫʢ ʟʘ 6 ʯʘʩʦʚ ʣʦʚʘ ʚ ʨʘʩʯʸʪʝ ʥʘ ʦʜʥʦʛʦ ʨʳʙʘʢʘ) 

 

ɺʦʩʪʦʯʥʝʝ ʤʳʩʘ ʇʦʚʦʨʦʪʥʳʡ (ʩʝʚʝʨʥʦʝ ʇʨʠʤʦʨʴʝ) ʯʠʩʣʦ ʤʝʩʪ, 

ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʦʜʣʸʜʥʦʛʦ ʣʦʚʘ, ʩʠʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʣʸʜ ʟʜʝʩʴ 

ʦʙʨʘʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʟʘʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʙʫʭʪ, ʚ ʩʦʦʙʱʘʶʱʠʭʩʷ ʩ 

ʤʦʨʝʤ ʦʟʸʨʘʭ ʣʘʛʫʥʥʦʛʦ ʪʠʧʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʪʣʦʚʘʥʘʭ ʩ ʤʦʨʩʢʦʡ ʚʦʜʦʡ. ɺ 

ʟʦʥʝ ʩʝʚʝʨʥʦʛʦ ʇʨʠʤʦʨʴʷ ʥʘʤʠ ʥʘʩʯʠʪʘʥʦ 10 ʤʝʩʪ, ʛʜʝ ʨʳʙʘʢʠ-ʣʶʙʠʪʝʣʠ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʜʣʸʜʥʳʡ ʣʦʚ ʤʦʨʩʢʠʭ ʠ ʵʩʪʫʘʨʥʳʭ ʨʳʙ. ʀʟ ʥʠʭ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʜʣʸʜʥʳʡ ʣʦʚ ʚ 2025 ʛ. ʚʸʣʩʷ ʚ ʣʘʛʫʥʥʳʭ ʦʟʸʨʘʭ ʩʝʣʘ ɼʫʭʦʚʦ 

(ʊʝʨʥʝʡʩʢʠʡ ʨʘʡʦʥ) ʠ ʚ ʵʩʪʫʘʨʠʷʭ ʨʝʢ ɸʚʚʘʢʫʤʦʚʢʘ, ʆʣʴʛʘ (ʆʣʴʛʠʥʩʢʠʡ ʨʘʡʦʥ) 

ʠ ʈʫʜʥʘʷ (ʛ. ɼʘʣʴʥʝʛʦʨʩʢ). 

ʉʦʛʣʘʩʥʦ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2025 ʛ. ʚʳʣʦʚ 

ʨʳʙʘʢʦʚ-ʣʶʙʠʪʝʣʝʡ ʧʨʠ ʧʦʜʣʸʜʥʦʤ ʣʦʚʝ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ (668558 ʢʛ 

ʨʳʙʳ) ʫʤʝʥʴʰʠʣʩʷ ʚ 3 ʨʘʟʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʛʦʜʦʤ, ʢʦʛʜʘ ʦʥ ʜʦʩʪʠʛʘʣ 

2039164 ʢʛ [1]. ɺ 2025 ʛ. ʚʳʣʦʚ ʧʦʜʣʸʜʥʦʛʦ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʣʦʚʘ ʚ ʟʘʣʠʚʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʥʠʟʠʣʩʷ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʅʦ ʚʳʣʦʚ 

ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʩʝʣʴʜʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʛʦʜʦʤ, ʫʚʝʣʠʯʠʣʩʷ ʚ 4.5 ʨʘʟʘ. 

ɺ ʩʝʚʝʨʥʦʤ ʇʨʠʤʦʨʴʝ ʦʙʲʸʤ ʧʦʜʣʸʜʥʦʛʦ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʚʳʣʦʚʘ ʚ ʧʝʨʚʦʤ 

ʢʚʘʨʪʘʣʝ 2025 ʛ. ʙʳʣ ʥʝʙʦʣʴʰʦʡ: ʩʫʤʤʘʨʥʦ ʦʥ ʩʦʩʪʘʚʠʣ 26895.51 ʢʛ. ʇʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʟʜʝʩʴ ʜʦʤʠʥʠʨʦʚʘʣʠ ʤʘʣʦʨʦʪʳʝ ʢʦʨʶʰʢʠ, ʥʦ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ 

ʙʠʦʤʘʩʩʫ ʚʳʣʦʚʘ ʚʥʝʩʣʘ ʪʠʭʦʦʢʝʘʥʩʢʘʷ ʩʝʣʴʜʴ (39.6%). ʇʨʠ ʩʫʤʤʠʨʦʚʘʥʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʚʳʣʦʚʘ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʠ ʩʝʚʝʨʥʦʤ ʇʨʠʤʦʨʴʝ ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ ʵʢʩʧʝʨʪʥʘʷ ʚʝʣʠʯʠʥʘ ʦʙʱʝʛʦ ʧʦʜʣʸʜʥʦʛʦ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʚʳʣʦʚʘ ʚ 

ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2025 ʛ., ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 695453 ʢʛ. 
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ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʛʦ ʚʳʣʦʚʘ ʧʨʠ ʧʦʜʣʸʜʥʦʤ ʣʶʙʠʪʝʣʴʩʢʦʤ 

ʣʦʚʝ ʚ 2025 ʛ., ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʚʷʟʘʥʦ ʥʝ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʟʘʧʘʩʦʚ ʨʳʙ, ʘ ʩ 

ʥʝʩʪʘʙʠʣʴʥʦʡ ʣʝʜʦʚʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. ɺ 2025 ʛ. ʚ ʷʥʚʘʨʝ ʠ ʬʝʚʨʘʣʝ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʮʝʣʦʤ ʙʦʣʝʝ ʦʙʰʠʨʥʦʝ ʣʝʜʦʚʦʝ ʧʦʢʨʳʪʠʝ, ʯʝʤ 

ʚ 2024 ʛ. ʅʦ ʚ 2024 ʛ. ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʣʸʜ ʩʦʭʨʘʥʷʣ ʩʚʦʶ ʧʨʦʯʥʦʩʪʴ ʜʦʚʦʣʴʥʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʠ ʥʘ ʥʝʛʦ ʤʦʞʥʦ ʙʳʣʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟʦʧʘʩʥʦ, 

ʚʳʭʦʜʠʪʴ. ɺ 2025 ʛ. ʩʠʣʴʥʳʝ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʠʚʦʜʠʣʠ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʝʜʦʚʦʛʦ ʧʦʢʨʳʪʠʷ. ʅʦ ʧʨʠ ʩʣʝʜʦʚʘʚʰʝʤ ʟʘʪʝʤ ʧʦʪʝʧʣʝʥʠʠ ʣʸʜ 

ʪʫʪ ʞʝ ʪʨʝʩʢʘʣʩʷ, ʜʘʞʝ ʚ ʩʘʤʳʭ ʟʘʢʨʳʪʳʭ ʠ ʛʣʫʙʦʢʦ ʚʜʘʶʱʠʭʩʷ ʚ ʤʘʪʝʨʠʢ 

ʤʝʩʪʘʭ. ɻʠʜʨʦʣʦʛʠ ʦʙʲʷʩʥʷʶʪ ʵʪʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʚ ʟʘʣʠʚ ʪʸʧʣʳʭ ʦʪʚʝʪʚʣʝʥʠʡ 

ʎʫʩʠʤʩʢʦʛʦ ʪʝʯʝʥʠʷ [2], ʨʘʩʧʨʦʩʪʨʘʥʷʚʰʠʭʩʷ ʧʦʜʦ ʣʴʜʦʤ ʠ ʚʳʟʳʚʘʚʰʠʭ ʝʛʦ 

ʜʝʬʦʨʤʘʮʠʶ. 

 

1. ɸʩʝʝʚʘ ʅ.ʃ., ʀʟʤʷʪʠʥʩʢʠʡ ɼ.ɺ. ʆʮʝʥʢʘ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʚ 
ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 2024 ʛ. // ɺʦʧʨ. 

ʨʳʙʦʣʦʚʩʪʚʘ. 2025. ʊ. 26. ˉ 1. ʉ. 89ï102. 

2. ʅʠʢʠʪʠʥ ɸ.ɸ., ʎʳʧʳʰʝʚʘ ʀ.ʃ., ɿʫʝʥʢʦ ʖ.ʀ., ɹʘʩʶʢ ɽ.ʆ. ʉʪʨʫʢʪʫʨʘ 
ʇʨʠʤʦʨʩʢʦʛʦ ʪʝʯʝʥʠʷ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) ʥʘ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ 

ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʟʨʝʟʘʭ // ʀʟʚ. ʊʀʅʈʆ. 2024. ʊ. 204. ˉ 4. ʉ. 843ï865. 
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ʄʆʈʉʂʀɽ ɹʃʖɼɽʏʂʀ ʉɽʄɽʁʉʊɺɸ LEPETIDAE  (MOLLUSCA , 

GASTROPODA) ʐɽʃʔʌɸ ɼɸʃʔʅɽɺʆʉʊʆʏʅʓʍ ʄʆʈɽʁ ʈʆʉʉʀʀ ʀ 

ʉʆʇʈɽɼɽʃʔʅʓʍ ɺʆɼ 

ʀʣʴʠʥ ʀ.ɼ.1,2, ʏʝʨʥʳʰʝʚ ɸ.ɺ.1,2, ʐʘʨʠʥʘ ʉ.ʅ.2  
1ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

ilinivan706@gmail.com 
2ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, 

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, nemertea1969@gmail.com, sharina.svetlana@gmail.com 

 
Lepetidae ï ʩʝʤʝʡʩʪʚʦ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ ʧʦʜʢʣʘʩʩʘ 

Patellogastropoda, ʦʙʠʪʘʶʱʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʫʙʣʠʪʦʨʘʣʠ. ɼʣʷ ʥʝʛʦ 
ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ: ʥʝʙʦʣʴʰʘʷ, ʪʦʥʢʦʩʪʝʥʥʘʷ, 
ʦʜʥʦʮʚʝʪʥʘʷ ʨʘʢʦʚʠʥʘ; ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 
(ʢʪʝʥʠʜʠʝʚ) ʠ ʛʣʘʟ; ʣʘʪʝʨʘʣʴʥʳʝ ʟʫʙʳ ʨʘʜʫʣʳ ʧʫʪʝʤ ʩʨʘʩʪʘʥʠʷ ʦʙʨʘʟʫʶʪ ʝʜʠʥʳʡ 
ʢʦʤʧʣʝʢʩ ï çʮʝʥʪʨʘʣʴʥʳʡè ʟʫʙ. 

ʉʝʤʝʡʩʪʚʦ Lepetidae ʚʢʣʶʯʘʝʪ 21 ʚʠʜ ʤʦʣʣʶʩʢʦʚ ʠʟ 7 ʨʦʜʦʚ. ʅʘ ʰʝʣʴʬʝ 
ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʝʡ ʈʦʩʩʠʠ ʚʳʷʚʣʝʥʦ 4 ʚʠʜʘ ʩʝʤʝʡʩʪʚʘ Lepetidae [1], 
ʢʦʪʦʨʳʝ, ʩʦʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (MolluscaBase 
https://www.molluscabase.org/), ʚʳʜʝʣʷʶʪ ʚ ʜʚʘ ʨʦʜʘ: Lepeta Gray, 1842 ʠ 
Limalepeta Moskalev, 1977. ʂ ʨʦʜʫ Lepeta ʦʪʥʦʩʷʪʩʷ ʚʠʜʳ L. caeca (O.F. M¿ller, 
1776), L. concentrica (Middendorff, 1848) ʠ L. kuragiensis (Yokoyama, 1920); ʢ 
ʤʦʥʦʪʠʧʠʯʝʩʢʦʤʫ ʨʦʜʫ Limalepeta ï L. lima (Dall, 1918). ɼʣʷ Lepeta caeca 
ʄʦʩʢʘʣʝʚ [1] ʚʳʜʝʣʷʣ ʜʚʘ ʧʦʜʚʠʜʘ: L. caeca caeca (O.F. M¿ller, 1776) 
(ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʦʢʝʘʥ) ʠ L. caeca pacifica Moskalev, 1977 (ʊʠʭʠʡ ʦʢʝʘʥ). ʇʦʤʠʤʦ 
ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʣʝʧʝʪʠʜ, ʚ ʗʧʦʥʩʢʦʤ ʤʦʨʝ ʦʪʤʝʯʝʥ 
Sagamilepeta sagamiensis (Kuroda & Habe, 1971), ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʫ ʙʝʨʝʛʦʚ 
ʗʧʦʥʠʠ [2]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʩʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʚʝʨʥʳ ʧʨʠʥʷʪʳʝ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʦʜʦʚʦʤ ʠ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʩʝʤʝʡʩʪʚʘ Lepetidae ʚ 
ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʠʟʫʯʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 
ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʢʦʚʠʥʳ ʠ ʨʘʜʫʣʳ ʧʷʪʠ ʚʠʜʦʚ (ʚʢʣʶʯʘʷ Sagamilepeta sagamiensis) 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ (Zeiss Evo40) ʠ ʩʚʝʪʦʚʳʭ (Axio 
Lab.A1, Nikon SMZ25) ʤʠʢʨʦʩʢʦʧʦʚ. ʄʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ 
ʢʦʣʣʝʢʮʠʠ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʤʫʟʝʝ ʅʅʎʄɹ ɼɺʆ ʈɸʅ ʠ ɿʦʦʤʫʟʝʝ ɼɺʌʋ. ʇʦʤʠʤʦ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʦʡ 
ʬʠʣʦʛʝʥʠʠ ʥʘ ʦʩʥʦʚʝ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʛʝʥʦʚ ʩʫʙʲʝʜʠʥʠʮʳ I 
ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʳ c (COI), ʤʘʣʦʡ ʠ ʙʦʣʴʰʦʡ ʩʫʙʲʝʜʠʥʠʮ ʨʠʙʦʩʦʤʘʣʴʥʦʡ ʈʅʂ 
(12S ʠ 16S).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʨʠ ʦʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʘ, 
ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʜʝʣʷʪʴ ʚʠʜʳ ʚ ʦʪʜʝʣʴʥʳʝ ʨʦʜʘ: ʩʢʫʣʴʧʪʫʨʘ ʨʘʢʦʚʠʥʳ, ʬʦʨʤʘ 
çʮʝʥʪʨʘʣʴʥʦʛʦè ʟʫʙʘ ʨʘʜʫʣʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʢʨʘʷ ʤʘʨʛʠʥʘʣʴʥʳʭ ʟʫʙʦʚ. 
ʉʢʫʣʴʧʪʫʨʘ ʨʘʢʦʚʠʥʳ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʩʣʝʜʫʶʱʘʷ: L. concentrica ʠʤʝʝʪ ʷʨʢʦ 
ʚʳʨʘʞʝʥʥʳʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʨʝʙʨʘ, L. kuragiensis ï ʧʨʝʦʙʣʘʜʘʶʱʠʝ 
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ʧʨʝʨʳʚʠʩʪʳʝ ʨʘʜʠʘʣʴʥʳʝ ʨʝʙʨʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʚʠʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʛʨʘʥʫʣʷʨʥʦʡ ʩʢʫʣʴʧʪʫʨʦʡ ʨʘʢʦʚʠʥʳ (ʛʨʘʥʫʣʳ ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʤʝʩʪʘʭ 
ʧʝʨʝʩʝʯʝʥʠʷ ʨʘʜʠʘʣʴʥʳʭ ʠ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʨʝʙʝʨ). Lepeta caeca ʠ S. sagamiensis 
ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ ʠ ʩʛʣʘʞʝʥʥʳʝ ʛʨʘʥʫʣʳ, ʘ L. lima ï ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠ 
ʚʳʩʪʫʧʘʶʱʠʝ. ʂʦʤʧʣʝʢʩ ʩʨʦʩʰʠʭʩʷ ʣʘʪʝʨʘʣʴʥʳʭ ʟʫʙʦʚ (çʮʝʥʪʨʘʣʴʥʳʡè ʟʫʙ) 
ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫ: ʪʨʝʫʛʦʣʴʥʳʡ ʩ ʚʳʩʪʫʧʘʶʱʝʡ 
ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʫ L. caeca ʠ S. sagamiensis, ʧʨʷʤʦʫʛʦʣʴʥʳʡ c ʚʳʩʪʫʧʘʶʱʝʡ 
ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʫ L. concentrica ʠ L. kuragiensis, ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʙʝʟ 
ʚʳʩʪʫʧʘʶʱʝʡ ʯʘʩʪʠ ʫ L. lima. ʄʘʨʛʠʥʘʣʴʥʳʝ ʟʫʙʳ ʫ L. concentrica ʠ L. 
kuragiensis ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʫʙʯʘʪʳʤ ʢʨʘʝʤ, ʫ L. lima, L. caeca ʠ S. sagamiensis 
ï ʛʣʘʜʢʠʤ ʠ ʨʦʚʥʳʤ ʢʨʘʝʤ.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʜʝʣʠʣ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʚʠʜʦʚ: 1) L. caeca 
ʠ S. sagamiensis; 2) L. concentrica ʠ L. kuragiensis; 3) Limalepeta lima ʠ Limalepeta 
sp. (ʥʝʦʧʠʩʘʥʥʳʡ ʚʠʜ). ʇʦʩʣʝʜʥʠʡ ʚʠʜ ʦʪʤʝʯʝʥ ʫ ʙʝʨʝʛʦʚ ʍʦʢʢʘʡʜʦ ʠ ɸʣʷʩʢʠ, 
ʧʨʠʯʝʤ ʵʪʠ ʜʚʝ ʧʦʧʫʣʷʮʠʠ ʦʪʣʠʯʘʶʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ ʠ, ʚʝʨʦʷʪʥʦ, ʨʝʧʨʦʜʫʢʪʠʚʥʦ 
ʠʟʦʣʠʨʦʚʘʥʳ, ʯʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʥʘʣʠʯʠʝ ʜʚʫʭ ʧʦʜʚʠʜʦʚ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 
ʦʪʣʠʯʠʷ ʥʝʦʧʠʩʘʥʥʦʛʦ ʚʠʜʘ ʦʪ L. lima ʥʝʷʩʥʳ. Lepeta caeca ʠʟ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ 
ʛʝʥʝʪʠʯʝʩʢʠ ʥʝʩʢʦʣʴʢʦ ʦʙʦʩʦʙʣʝʥʳ ʦʪ L. caeca ʠʟ ʩʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ, ɸʨʢʪʠʢʠ 
ʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ, ʥʦ ʵʪʠ ʨʘʟʣʠʯʠʷ ʥʦʩʷʪ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʭʘʨʘʢʪʝʨ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʷʩʥʦ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʝ ʣʝʧʝʪʠʜʳ 
ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʨʦʜʘ: 

1) ʈʦʜ Lepeta, ʚʢʣʶʯʘʶʱʠʡ ʚʠʜʳ Lepeta caeca ʠ Lepeta sagamiensis. ʈʦʜ 
Sagamilepeta Okutani, 1987 ʜʦʣʞʝʥ ʙʳʪʴ ʫʧʨʘʟʜʥʝʥ, ʧʦʩʢʦʣʴʢʫ ʥʝ 
ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʳʭ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʚʳʜʝʣʝʥʠʷ (ʚʭʦʜʷʱʠʡ ʚ ʥʝʛʦ ʚʠʜ 
ʠʩʭʦʜʥʦ ʙʳʣ ʦʧʠʩʘʥ ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʨʦʜʘ Lepeta). ʉʪʘʪʫʩ Lepeta 
caeca pacifica ʥʫʞʜʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʟʫʯʝʥʠʠ.  

2) ʈʦʜ Limalepeta, ʚʢʣʶʯʘʶʱʠʡ Limalepeta lima ʠ ʥʝʦʧʠʩʘʥʥʳʡ 
ʢʨʠʧʪʠʯʝʩʢʠʡ ʚʠʜ. 

3) ʈʦʜ Cryptobranchia Middendorff, 1851, ʚʢʣʶʯʘʶʱʠʡ ʚʠʜʳ 
Cryptobranchia concentrica ʠ C. kuragiensis, ʥʳʥʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʦʜʫ 
Lepeta. ʈʦʜ Cryptobranchia ʜʦʣʞʝʥ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥ, ʪʘʢ ʢʘʢ ʝʩʪʴ 
ʟʥʘʯʠʤʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʯʝʪʢʦ ʦʪʜʝʣʠʪʴ 
ʝʛʦ ʦʪ ʨʦʜʘ Lepeta. 

 
1. ʄʦʩʢʘʣʝʚ ʃ.ʀ. ʂ ʨʝʚʠʟʠʠ Lepetidae (Gastropoda, Prosobranchia) ʄʠʨʦʚʦʛʦ 
ʦʢʝʘʥʘ // ʊʨ. ʀʆɸʅ. 1977. ʊ. 108. ʉ. 52ï78. 

2. Okutami T. Sagamilepeta, a new genus for çLepetaè sagamiensis Kuroda & Habe, 
1971 (Gastropoda: Lepetidae) // Venus. 1987. Vol. 46. ˉ 2. P. 127ï130. 
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ʉʇʆʉʆɹʓ ʍʀʄʀʏɽʉʂʆʁ ɿɸʑʀʊʓ ɼʆʅʅʓʍ ɻʀɼʈʆɹʀʆʅʊʆɺ 

ʆʊ ʈʓɹ 

ʀʩʘʝʚʘ ʆ.ʄ., ʂʘʧʣʠʥʘ ɸ.ʄ.  

ʂʘʤʯʘʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺʠʪʫʩʘ ɹʝʨʠʥʛʘ, ʛ. 

ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ, olisa24@bk.ru 

 

ʄʥʦʛʠʝ ʚʦʜʥʳʝ ʞʠʚʦʪʥʳʝ ʩʧʦʩʦʙʥʳ ʟʘʱʠʱʘʪʴʩʷ ʦʪ ʭʠʱʥʠʢʦʚ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʭʠʤʠʯʝʩʢʠʤʠ, ʚʳʜʝʣʷʷ ʚʦʢʨʫʛ ʩʝʙʷ 

ʨʘʟʣʠʯʥʳʝ ʨʝʧʝʣʣʝʥʪʥʳʝ ʠʣʠ ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʦʪʧʫʛʠʚʘʶʱʠʝ ʨʳʙ [1]. ʕʪʠ 

ʚʝʱʝʩʪʚʘ ʥʘʟʳʚʘʶʪ ʜʝʪʝʨʨʝʥʪʘʤʠ, ʪʘʢ ʢʘʢ ʦʙʳʯʥʦ ʦʥʠ ʥʝʩʫʪ ʥʝʛʘʪʠʚʥʫʶ 

ʚʢʫʩʦʚʫʶ ʠʣʠ ʟʘʧʘʭʦʚʫʶ ʦʢʨʘʩʢʫ ʜʣʷ ʨʳʙ. ʄʦʨʩʢʠʝ ʛʠʜʨʦʙʠʦʥʪʳ ʩʧʦʩʦʙʥʳ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʟʘʱʠʪʳ ʠʣʠ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʦʜʥʦʤ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʦʨʛʘʥʠʟʤʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʜʝʣʫ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʣʦʛʠʠ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ 

çʍʠʤʠʯʝʩʢʘʷ ʵʢʦʣʦʛʠʷè. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ 

ʤʦʨʩʢʘʷ ʭʠʤʠʯʝʩʢʘʷ ʵʢʦʣʦʛʠʷ ï ʜʠʩʮʠʧʣʠʥʘ, ʚʦʟʥʠʢʰʘʷ ʙʣʘʛʦʜʘʨʷ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʭʠʤʠʢʦʚ ʠ ʙʠʦʣʦʛʦʚ, ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʙʳʣʦ 

ʚʳʷʩʥʠʪʴ ʬʫʥʢʮʠʶ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʦʙʳʯʥʦ ʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʨʩʢʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚʦʜʦʨʦʩʣʷʭ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʭʠʤʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʠ ʤʝʞʚʠʜʦʚʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʚʦʜʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʨʦʣʠ ʠ ʟʥʘʯʝʥʠʶ ʵʪʠʭ ʩʚʷʟʝʡ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʜʦʥʥʳʭ ʤʦʨʩʢʠʭ ʩʦʦʙʱʝʩʪʚ. 

ʀʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʤʦʨʩʢʦʡ ʭʠʤʠʯʝʩʢʦʡ ʵʢʦʣʦʛʠʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʨʦʧʠʯʝʩʢʠʝ ʧʨʠʙʨʝʞʥʳʝ ʤʦʨʩʢʠʝ ʩʦʦʙʱʝʩʪʚʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʢʨʘʡʥʝ ʚʳʩʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʩʣʦʞʥʦʩʪʴʶ. 

ʄʥʦʛʠʝ ʠʟ ʞʠʚʫʱʠʭ ʟʜʝʩʴ ʦʨʛʘʥʠʟʤʦʚ ʠʩʧʦʣʴʟʫʶʪ ʠʤʝʥʥʦ ʭʠʤʠʯʝʩʢʫʶ ʟʘʱʠʪʫ 

ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʨʳʙʘʤ ï ʦʩʥʦʚʥʳʤ ʭʠʱʥʠʢʘʤ, ʩʪʦʷʱʠʤ ʯʘʱʝ ʚʩʝʛʦ ʥʘ 

ʚʝʨʰʠʥʝ ʪʨʦʬʠʯʝʩʢʠʭ ʧʠʨʘʤʠʜ. ʈʘʥʝʝ ʤʳ ʫʞʝ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʚʳʷʩʥʝʥʠʶ ʚʢʫʩʦʚʳʭ ʜʝʪʝʨʨʝʥʪʦʚ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ- ʢʦʨʘʣʣʦʙʠʦʥʪʦʚ [2]. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʠʤʝʥʥʦ ʜʝʪʝʨʨʝʥʪʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʫ ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ [3]. 

ɼʝʪʝʨʨʝʥʪʥʳʝ ʚʝʱʝʩʪʚʘ ʚʳʟʳʚʘʶʪ ʨʝʣʠʟʝʨʥʳʡ (ʤʛʥʦʚʝʥʥʳʡ) ʦʪʚʝʪ ʫ ʭʠʱʥʠʢʘ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʩʩʦʮʠʘʮʠʠ ʩʦ ʟʨʠʪʝʣʴʥʳʤ, ʟʘʧʘʭʦʚʳʤ ʠʣʠ ʠʥʳʤ 

ʦʙʨʘʟʦʤ ʞʝʨʪʚʳ. ʉʭʚʘʪʳʚʘʥʠʝ ʠ ʫʜʝʨʞʘʥʠʝ ʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʪʘʢʦʡ ʞʝʨʪʚʳ 

ʦʙʳʯʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʬʘʪʘʣʴʥʳʤ ʜʣʷ ʥʝʝ ʠ ʜʣʷ ʭʠʱʥʠʢʘ, ʠ ʧʦʩʣʝ ʦʪʚʝʨʛʘʥʠʷ 

ʜʦʙʳʯʠ ʨʳʙʳ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ 

ʙʳʣʘ ʦʮʝʥʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʝʪʝʨʨʝʥʪʥʦʩʪʠ, ʢʘʢ ʩʧʦʩʦʙʘ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʫ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʘʨʢʪʠʯʝʩʢʠʭ (ɹʝʣʦʝ ʤʦʨʝ) ʠ ʪʨʦʧʠʯʝʩʢʠʭ 

(ʖʞʥʦ-ʂʠʪʘʡʩʢʦʝ ʤʦʨʝ) ʤʦʨʩʢʠʭ ʧʨʠʙʨʝʞʥʳʭ ʵʢʦʩʠʩʪʝʤ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʚʢʫʩʦʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʦ ʜʣʷ 59 ʠ 25 ʚʠʜʦʚ 

ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʭ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ, ʦʙʳʯʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ 
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ʢʦʨʘʣʣʦʚʳʭ ʨʠʬʦʚ ʟʘʣʠʚʘ ʅʷʯʘʥʛ (ʖʞʥʦ-ʂʠʪʘʡʩʢʦʝ ʤʦʨʝ, ɺʴʝʪʥʘʤ) ʠ 

ʧʨʠʙʨʝʞʴʷ ʂʘʥʜʘʣʘʢʰʩʢʦʛʦ ʟʘʣʠʚʘ (ɹʝʣʦʝ ʤʦʨʝ, ʈʦʩʩʠʷ). ʊʝʩʪʠʨʦʚʘʥʠʝ 

ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚ ʦʨʛʘʥʠʟʤʦʚ ʧʨʦʚʝʜʝʥʦ ʥʘ ʜʚʫʭ ʚʠʜʘʭ ʨʳʙ ïAbudefduf vaigiensis 

(8ï13 ʩʤ) ʠ ʘʪʣʘʥʪʠʯʝʩʢʦʡ ʪʨʝʩʢʝ Gadus morhua (21 ʩʤ). ɼʣʷ ʵʪʦʛʦ ʨʳʙʘʤ, 

ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʘʢʚʘʨʠʫʤʘʭ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʫʯʝʥʥʳʤ ʩʨʘʟʫ 

ʞʝ ʩʭʚʘʪʳʚʘʪʴ ʚʥʦʩʠʤʳʡ ʢʦʨʤ, ʧʨʝʜʣʘʛʘʣʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʘʛʘʨ-ʘʛʘʨʦʚʳʝ 

ʛʨʘʥʫʣʳ, ʩʪʘʥʜʘʨʪʥʳʝ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʮʚʝʪʫ, ʥʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ 

ʥʠʭ ʚʦʜʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʦʨʛʘʥʠʟʤʘ (ʢʦʥʮʝʥʪʨʘʮʠʷ 300 ʛĿʣ-1). ɺ 

ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʨʘʥʫʣʳ, ʥʝ ʩʦʜʝʨʞʘʱʠʝ ʢʘʢʠʭ-ʣʠʙʦ 

ʪʝʩʪʠʨʫʝʤʳʭ ʘʛʝʥʪʦʚ (ʧʣʘʮʝʙʦ). ɺ ʢʘʞʜʦʤ ʦʧʳʪʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʦʪʨʝʙʣʝʥʠʝ 

ʠʣʠ ʦʪʢʘʟ ʨʳʙ ʦʪ ʛʨʘʥʫʣʳ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ 

ʦʪʚʝʪʘ. ɽʞʝʜʥʝʚʥʦ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʧʳʪʦʚ ʨʳʙ ʢʦʨʤʠʣʠ ʦʯʠʱʝʥʥʦʡ ʢʨʝʚʝʪʢʦʡ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚʢʫʩʦʚʳʭ ʦʪʚʝʪʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʳʙ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʜʝʢʩ 

ʚʢʫʩʦʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. ɺʩʝʛʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʩʚʳʰʝ 5500 ʦʧʳʪʦʚ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ɢ2. 

ʊʨʦʧʠʯʝʩʢʠʝ ʛʠʜʨʦʙʠʦʥʪʳ. ʉʨʝʜʠ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʧʦʜʚʝʨʛʥʫʪʳʭ 

ʪʝʩʪʠʨʦʚʘʥʠʶ, ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʢʫʩʦʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ ʜʣʷ ʘʙʫʜʝʬʜʫʬʘ 

ʦʙʣʘʜʘʣ ʵʢʩʪʨʘʢʪ ʧʦʣʠʭʝʪ Nereis sp. ʠ Perinereis nuntia var. brevicirris ʠ ʢʨʝʚʝʪʢʠ 

Litopenaeus vannamei (ʧʦʪʨʝʙʣʝʥʠʝ ʛʨʘʥʫʣ ʩʦʩʪʘʚʠʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 98.3, 98.1 

ʠ 96.5%). ʆʭʦʪʥʦ ʧʦʝʜʘʣʠʩʴ ʪʘʢʞʝ ʛʨʘʥʫʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʵʢʩʪʨʘʢʪ ʜʚʫʭ ʚʠʜʦʚ 

ʨʘʢʦʚ-ʦʪʰʝʣʴʥʠʢʦʚ (Allogalathea elegans ʠ Synalpheus sp.), ʙʨʶʭʦʥʦʛʦʛʦ 

ʤʦʣʣʶʩʢʘ Nerita ocellata, ʵʢʩʪʨʘʢʪ ʤʘʥʪʠʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ 

Comptopallium radula ʠ Perna viridis (ʧʦʪʨʝʙʣʝʥʠʝ ʛʨʘʥʫʣ ʩʦʩʪʘʚʠʣʦ ʙʦʣʝʝ 80%). 

ʅʝ ʚʳʩʦʢʦʝ, ʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʛʨʘʥʫʣ ʚʳʟʳʚʘʣʠ 

ʵʢʩʪʨʘʢʪʳ ʣʘʥʛʫʩʪʘ Palinurus sp., ʙʫʨʦʡ ʚʦʜʦʨʦʩʣʠ Padina sp., ʙʨʶʭʦʥʦʛʦʛʦ 

ʤʦʣʣʶʩʢʘ Haliotis asinine, ʛʫʙʢʠ, ʛʦʣʦʪʫʨʠʠ Synapta sp. ʆʙʱʝʝ ʯʠʩʣʦ 

ʦʨʛʘʥʠʟʤʦʚ, ʯʴʠ ʵʢʩʪʨʘʢʪʳ ʟʥʘʯʠʤʦ ʧʦʚʳʰʘʣʠ ʧʦʪʨʝʙʣʝʥʠʝ ʛʨʘʥʫʣ, ʦʢʘʟʘʣʦʩʴ 

ʥʝʙʦʣʴʰʠʤ ï 14 ʠʟ 59 (23.7%). ʉʘʤʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʦʢʘʟʘʣʘʩʴ ʛʨʫʧʧʘ 

ʦʨʛʘʥʠʟʤʦʚ, ʵʢʩʪʨʘʢʪʳ ʢʦʪʦʨʳʭ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʠ ʚʢʫʩʦʚʫʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʛʨʘʥʫʣ. ʀʭ ʦʙʱʝʝ ʯʠʩʣʦ ʩʦʩʪʘʚʠʣʦ 25 (42.4%). ʉʨʝʜʠ ʥʠʭ 

ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʤ ʦʪʪʘʣʢʠʚʘʶʱʠʤ ʚʢʫʩʦʤ ʦʙʣʘʜʘʣʠ ʵʢʩʪʨʘʢʪʳ ʛʦʣʦʪʫʨʠʡ 

Pseudocolochirus violaceus ʠ Holothuria atra, ʛʫʙʦʢ Axinyssa sp. ʠ Clathriarein 

wardti, ʤʦʨʩʢʦʡ ʟʚʝʟʜʳ Fromia milleporella, ʤʦʨʩʢʦʡ ʣʠʣʠʠ Comanthus 

parvicirrus. ʉʣʫʯʘʝʚ ʧʦʪʨʝʙʣʝʥʠʷ ʘʙʫʜʝʬʜʫʬʦʤ ʛʨʘʥʫʣ ʩ ʵʢʩʪʨʘʢʪʘʤʠ ʵʪʠʭ 

ʞʠʚʦʪʥʳʭ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʠ ʚ ʦʜʥʦʤ ʠʟ ʚʳʧʦʣʥʝʥʥʳʭ ʦʧʳʪʦʚ.  

ɸʨʢʪʠʯʝʩʢʠʝ ʛʠʜʨʦʙʠʦʥʪʳ. ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ 25 ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ, ʦʙʠʪʘʶʱʠʭ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʂʘʥʜʘʣʘʢʰʩʢʦʛʦ ʟʘʣʠʚʘ ɹʝʣʦʛʦ ʤʦʨʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʦʙʣʘʜʘʣʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʢʫʩʦʤ ʜʣʷ 

ʘʪʣʘʥʪʠʯʝʩʢʦʡ ʪʨʝʩʢʠ. ɺʦʜʥʳʝ ʵʢʩʪʨʘʢʪʳ ʨʘʯʢʘ Mysis oculata ʠ ʧʦʣʠʭʝʪʳ 

Nephtys pente ʚʳʟʳʚʘʣʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦ ʩʠʣʝ ʚʢʫʩʦʚʳʝ ʦʪʚʝʪʳ ï 100% 

ʧʦʪʨʝʙʣʝʥʠʝ ʛʨʘʥʫʣ. ʀʥʜʠʬʬʝʨʝʥʪʥʳʤ ʚʢʫʩʦʤ ʜʣʷ ʪʨʝʩʢʠ ʦʙʣʘʜʘʣʠ ʵʢʩʪʨʘʢʪʳ 7 

ʛʠʜʨʦʙʠʦʥʪʦʚ (28%) ï ʤʦʨʩʢʠʭ ʛʫʙʦʢ Isodictya palmata ʠ Suberites ficus, ʤʰʘʥʢʠ 

Eucratia loricata, ʘʩʮʠʜʠʡ Halocynthia pyriformis ʠ Styela rustica, ʤʦʨʩʢʦʡ ʟʚʝʟʜʳ 
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Asterias rubens ʠ ʛʦʣʦʞʘʙʝʨʥʦʛʦ ʤʦʣʣʶʩʢʘ Coryphella verrucosa. ʇʦʪʨʝʙʣʝʥʠʝ 

ʛʨʘʥʫʣ ʩ ʵʢʩʪʨʘʢʪʘʤʠ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʧʦʪʨʝʙʣʝʥʠʷ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʘʥʫʣ.  

ɺʳʧʦʣʥʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʘʨʢʪʠʯʝʩʢʠʝ ʠ ʪʨʦʧʠʯʝʩʢʠʝ 

ʧʨʠʙʨʝʞʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʨʝʜʠ 

ʦʨʛʘʥʠʟʤʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʵʪʠ ʩʦʦʙʱʝʩʪʚʘ, ʥʘʢʦʧʣʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʜʝʪʝʨʨʝʥʪʦʚ 

ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʜʝʪʝʨʨʝʥʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʩʦʜʝʨʞʘʪ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʙʣʦʢʠʨʫʶʪ ʧʠʪʘʥʠʝ ʨʳʙ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʪʘʢʘʷ ʩʪʨʘʪʝʛʠʷ ʚʳʞʠʚʘʥʠʷ ʫ ʵʪʠʭ ʚʠʜʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʦʩʥʦʚʘʥʘ ʥʘ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʝ. ʋ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʤʦʚ ʦʪʪʘʣʢʠʚʘʶʱʠʡ ʚʢʫʩ 

ʚʳʨʘʞʝʥ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʥʳʭ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʩʥʠʞʘʶʱʠʭ ʠʭ ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ 

ʭʠʱʥʠʢʦʚ ï ʫʩʠʣʝʥʠʝ ʞʝʩʪʢʦʩʪʠ ʚʥʝʰʥʠʭ ʧʦʢʨʦʚʦʚ ʪʝʣʘ, ʧʦʚʳʰʝʥʠʝ 

ʧʦʜʚʠʞʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʨʳʪʠʡ, ʧʝʨʝʭʦʜ ʢ ʥʦʯʥʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ, 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʘʫʪʦʪʦʤʠʠ ʠ ʜʨ. ɸʚʪʦʨʳ ʥʘʤʝʨʝʥʳ ʧʨʦʜʦʣʞʠʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʨʘʩʰʠʨʠʪʴ ʛʝʦʛʨʘʬʠʶ ʧʦʠʩʢʘ ʜʝʪʪʝʨʝʥʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʩʨʝʜʠ ʊʠʭʦʦʢʝʘʥʩʢʠʭ ʤʦʨʩʢʠʭ ʛʠʜʨʦʙʠʦʥʪʦʚ. 

ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʈʌʌʀ (ʛʨʘʥʪ ˉ 16-04-00322) ʠ ʈʦʩʩʠʡʩʢʦ-

ɺʴʝʪʥʘʤʩʢʠʤ ʪʨʦʧʠʯʝʩʢʠʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʮʝʥʪʨʦʤ. 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ 

ʣʠʧʠʜʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʢ ʦʢʠʩʣʝʥʠʶ in vitro ʫ ʨʷʜʘ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʦʨʩʢʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ (13 ʚʠʜʦʚ, ʪʠʧʳ Mollusca ʠ 

Echinodermata) (ʨʠʩʫʥʦʢ). ʆʧʨʝʜʝʣʷʷ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʧʨʦʜʫʢʪʘ 

ʧʝʨʦʢʩʠʜʘʮʠʠ ʣʠʧʠʜʦʚ - ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ), ʢʘʢ ʤʘʨʢʝʨʘ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʤʦʞʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʦʧʫʱʝʥʠʝʤ ʦʮʝʥʠʚʘʪʴ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ (ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ) ʢ ʦʢʠʩʣʝʥʠʶ 

ʣʠʧʠʜʥʦʛʦ ʤʘʪʨʠʢʩʘ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

3ï4 ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʙʝʩʧʦʟʚʦʥʦʯʥʦʛʦ ʩʦʙʠʨʘʣʠ ʚ ʙ. 

ɸʣʝʢʩʝʝʚʘ (ʟʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʗʧʦʥʩʢʦʝ ʤʦʨʝ). ʆʨʛʘʥʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʞʠʚʦʪʥʳʭ ʚʳʜʝʣʷʣʠ ʥʘ ʣʴʜʫ, ʙʳʩʪʨʦ ʟʘʤʦʨʘʞʠʚʘʣʠ ʚ ʞʠʜʢʦʤ ʘʟʦʪʝ ʠ 

ʭʨʘʥʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0Áʉ. ʊʢʘʥʴ ʦʪ ʢʘʞʜʦʡ ʦʩʦʙʠ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ 1:10 

(w/v) ʚ ʦʭʣʘʞʜʝʥʥʦʤ 0.05 ʄ ʥʘʪʨʠʡ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ, ʨʅ 7.4. ɹʫʬʝʨ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʜʫʚʘʣʠ ʘʨʛʦʥʦʤ 10 ʤʠʥʫʪ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʧʨʦʪʝʢʘʥʠʷ 

ʨʝʘʢʮʠʠ ʌʝʥʪʦʥʘ ʚ ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʛʦʤʦʛʝʥʘʪʳ ʜʦʙʘʚʣʷʣʠ ʧʨʦʦʢʩʠʜʘʥʪʳ ʚ ʜʚʫʭ 

ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ: 50 ʤʢʄ FeSO4 + 50 ʤʢʄ ʅ2ʆ2 (min) ʠ 250 ʤʢʄ FeSO4 + 

250 ʤʢʄ ʅ2ʆ2 (max). ʈʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 13Áʉ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʝʤʧʝʨʘʪʫʨʝ ʤʦʨʩʢʦʡ ʚʦʜʳ ʚ ʤʦʤʝʥʪ 

ʩʙʦʨʘ ʞʠʚʦʪʥʳʭ. ʂʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ ʛʦʤʦʛʝʥʘʪʦʚ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ 

ʧʨʦʦʢʩʠʜʘʥʪʦʚ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ. ʉʦʜʝʨʞʘʥʠʝ ʄɼɸ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʮʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʩ 2-ʪʠʦʙʘʨʙʠʪʫʨʦʚʦʡ ʢʠʩʣʦʪʦʡ [1]. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʄɼɸ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʘʭ 

ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ Nucella heyseana ʠ Littorina mandshurica, ʘ ʪʘʢʞʝ 

ʤʦʨʩʢʦʛʦ ʝʞʘ M. nudus ʠ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʫ ʤʦʨʩʢʦʛʦ ʝʞʘ 

Strongylocentrotus intermedius ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʜʘʞʝ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ 

ʧʨʦʦʢʩʠʜʘʥʪʦʚ (ʨʠʩʫʥʦʢ). ʊʘʢʘʷ ʨʝʘʢʮʠʷ ʩʚʷʟʘʥʘ ʩ ʘʢʪʠʚʘʮʠʝʡ ʟʘʱʠʪʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ. ɼʦʙʘʚʣʝʥʠʝ ʥʠʟʢʠʭ ʠ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʦʦʢʩʠʜʘʥʪʦʚ ʪʘʢʞʝ ʥʝ ʚʳʟʳʚʘʣʦ ʥʘʢʦʧʣʝʥʠʷ ʄɼɸ ʫ ʵʪʠʭ ʚʠʜʦʚ. 

ʊʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʵʬʬʝʢʪʦʤ ʛʦʨʤʝʟʠʩʘ (çHormetic modelè), 

ʦʧʠʩʘʥʥʳʤ ʚ ʢʥʠʛʝ ʂʦʩʪʘʥʪʠʥʠ [2]. ʅʠʟʢʘʷ ʜʦʟʘ ʧʨʦʦʢʩʠʜʘʥʪʥʦʡ ʤʦʣʝʢʫʣʳ ʠʣʠ 

ʬʘʢʪʦʨʘ ʩʪʨʝʩʩʘ ʚʳʟʳʚʘʝʪ ʩʪʨʝʩʩʦʚʫʶ ʨʝʘʢʮʠʶ (ʚʦʟʤʦʞʥʦ, ʧʦʣʝʟʥʫʶ) ʚ ʚʠʜʝ 

ʫʤʝʥʴʰʝʥʠʷ ʥʘʢʦʧʣʝʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ (ʬʘʟʘ 1). ɺʳʩʦʢʘʷ ʜʦʟʘ 

ʧʨʦʦʢʩʠʜʘʥʪʥʦʡ ʤʦʣʝʢʫʣʳ ʠʣʠ ʬʘʢʪʦʨʘ ʩʪʨʝʩʩʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʘʚʣʝʥʠʶ ʧʫʪʝʡ 

ʨʝʘʢʮʠʠ ʥʘ ʩʪʨʝʩʩ ʠ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʳʨʘʙʦʪʢʠ ʠ ʥʘʢʦʧʣʝʥʠʷ 

ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ (ʬʘʟʘ 2). ʇʨʦʦʢʩʠʜʘʥʪʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʜʘʥʥʦʤ 



129 

 

ʠʩʩʣʝʜʦʚʘʥʠʠ (ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ), ʥʝ ʧʨʠʚʝʣʠ ʢ ʜʦʩʪʠʞʝʥʠʶ 

ʧʦʨʦʛʦʚʦʛʦ ʫʨʦʚʥʷ ʫ ʵʪʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʦ ʙʳʣʦ 

ʧʨʦʠʟʦʡʪʠ ʫʚʝʣʠʯʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ. ʅʘʧʨʦʪʠʚ, ʫ ʤʦʨʩʢʠʭ ʟʚʸʟʜ 

ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʣʠʧʠʜʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʝʨʝʢʠʩʥʦʤʫ ʦʢʠʩʣʝʥʠʶ ʧʨʠ 

ʥʠʟʢʠʭ ʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʧʨʦʦʢʩʠʜʘʥʪʦʚ (ʨʠʩ. 1).  

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʤʦʨʩʢʠʝ ʝʞʠ ʠ ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ. 

ʄʦʨʩʢʠʝ ʝʞʠ (S. intermedius ʠ M. nudus) ʠ ʦʩʦʙʝʥʥʦ ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ 

(Tegula rustica, N. heyseana ʠ L. mandshurica) ʟʘʩʝʣʠʣʠ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʣʠʪʦʨʘʣʠ, 

ʧʨʦʥʠʢʥʫʚ ʜʘʞʝ ʚ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʫʶ ʟʦʥʫ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤʠ 

ʢʦʣʝʙʘʥʠʷʤʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʬʘʢʪʦʨʦʚ (ʦʩʦʙʝʥʥʦ ʥʘʣʠʯʠʷ ʆ2, ʪʝʤʧʝʨʘʪʫʨʳ, 

ʩʦʣʝʥʦʩʪʠ, ʋʌ ʠʟʣʫʯʝʥʠʷ ʠ ʪ.ʜ.), ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʧʨʦʚʦʮʠʨʫʶʪ ʯʘʩʪʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ ɸʌʂ. 

ɺʝʨʦʷʪʥʦ, ʦʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʞʠʚʘʥʠʝ ʵʪʠʭ ʦʨʛʘʥʠʟʤʦʚ 

ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, 

ʟʘʱʠʱʘʶʱʠʭ ʣʠʧʠʜʳ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʝʛʨʘʜʘʮʠʠ [3]. 

 

 
ʉʦʜʝʨʞʘʥʠʝ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʝʘʛʝʥʪʦʚ ʌʝʥʪʦʥʘ (50 ʠ 250 

ʤʢʤʦʣʴ) ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʯʘʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 13Áʉ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (n=3ï4). a ï ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʙʘʟʦʚʳʤ ʫʨʦʚʥʝʤ ʠ ʢʦʥʪʨʦʣʝʤ; b ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ; c ï 

ʤʠʥʠʤʘʣʴʥʘʷ ʜʦʟʘ (50 ʤʢʤʦʣʴ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʟʦʡ (250 

ʤʢʤʦʣʴ); ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ, p < 0.05. 

 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ (ʤʦʨʩʢʠʝ ʟʚʝʟʜʳ ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʝ 

ʤʦʣʣʶʩʢʠ) ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʦʙʠʪʘʶʪ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʚʦʜʳ, ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʳ ʢʦʣʝʙʘʥʠʷʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʝʨʦʷʪʥʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʵʪʠʤ ʦʨʛʘʥʠʟʤʘʤ ʥʝ ʥʫʞʥʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ [3]. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʜʦʩʪʫʧʥʳʭ ʜʣʷ 
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ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʘʭ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ (ʨʠʩʫʥʦʢ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʣʠʧʠʜʳ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ ʠ ʤʦʨʩʢʠʭ ʝʞʝʡ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳ ʢ ʦʢʠʩʣʠʪʝʣʴʥʳʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʫʩʪʚʦʨʯʘʪʳʤʠ 

ʤʦʣʣʶʩʢʘʤʠ ʠ ʤʦʨʩʢʠʤʠ ʟʚʝʟʜʘʤʠ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʤʝʭʘʥʠʟʤʦʚ 

ʘʜʘʧʪʘʮʠʠ ʢ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. 
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ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʢʨʫʛ ʣʶʙʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʠ 

ʟʘʨʷʞʝʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʦʢʘʟʳʚʘʷ ʦʪʪʘʣʢʠʚʘʶʱʫʶ ʩʠʣʫ ʥʘ ʦʜʥʦʠʤʝʥʥʳʝ ʟʘʨʷʜʳ ʠ 

ʧʨʠʪʷʛʠʚʘʶʱʫʶ ʩʠʣʫ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʟʘʨʷʜʳ (ʂʫʣʦʥ, 1875). ʍʦʨʦʰʦ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʚʝʯʘʶʪ ʟʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʣʝʪʦʯʥʳʭ ʬʫʥʢʮʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘ ʢʣʝʪʦʯʥʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ. ɼʘʞʝ ʚ ʤʘʩʰʪʘʙʝ 

ʦʨʛʘʥʦʚ ʠ ʦʨʛʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʫ ʞʠʚʦʪʥʳʭ ʠ 

ʨʘʩʪʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʬʦʨʤʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʧʦʪʝʥʮʠʘʣʦʚ ʜʝʡʩʪʚʠʷ. ʆʜʥʘʢʦ ʦʜʥʘ ʛʨʘʥʴ ʨʦʣʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ ʚ ʙʠʦʣʦʛʠʠ ʦʩʪʘʣʘʩʴ ʟʘʤʝʪʥʦ ʥʝʜʦʦʮʝʥʝʥʥʦʡ: ʵʢʦʣʦʛʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ. ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʤʥʦʞʝʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʤʘʩʰʪʘʙʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨʛʘʥʠʟʤʘ ʩ ʬʠʟʠʯʝʩʢʦʡ ʘʙʠʦʪʠʯʝʩʢʦʡ 

ʩʨʝʜʦʡ, ʘ ʪʘʢʞʝ ʩ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. ʄʥʦʛʦ ʠʟʚʝʩʪʥʦ ʦ ʩʠʣʴʥʦ ʠ ʩʣʘʙʦ-

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʳʙʘʭ, ʵʣʝʢʪʨʦʨʝʮʝʧʮʠʠ ʦʜʥʦʧʨʦʭʦʜʥʳʭ (ʫʪʢʦʥʦʩ, ʝʭʠʜʥʘ), 

ʭʨʷʱʝʚʳʭ ʛʘʥʦʠʜʘʭ (ʘʢʫʣʳ, ʩʢʘʪʳ). ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʣʷ ʦʙʥʘʨʫʞʝʥʳ ʫ 

ʥʘʩʝʢʦʤʳʭ, ʜʨʫʛʠʭ ʯʣʝʥʠʩʪʦʥʦʛʠʭ (ʢʨʘʙʳ, ʦʤʘʨʳ). ʇʨʘʢʪʠʯʝʩʢʠ ʥʠʯʝʛʦ ʥʝ 

ʠʟʚʝʩʪʥʦ ʦʙ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʷʭ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʠ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ.  

ʇʦʧʳʪʘʝʤʩʷ ʚʦʩʧʦʣʥʠʪʴ ʵʪʦʪ ʧʨʦʙʝʣ. ɼʣʷ ʥʘʯʘʣʘ ʠʩʩʣʝʜʫʝʤ ʠʭ ʨʘʢʦʚʠʥʫ, 

ʢʘʢ ʢʦʤʧʦʟʠʪʥʫʶ ʙʠʦʤʠʥʝʨʘʣʴʥʫʶ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ï ʚʦʟʤʦʞʥʳʡ 

ʛʝʥʝʨʘʪʦʨ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ ʟʘ ʩʯʸʪ ʧʴʝʟʦʵʬʬʝʢʪʘ. ɼʣʷ ʠʟʤʝʨʝʥʠʡ 

ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʦʙʨʘʟʮʳ (ʧʨʠʤʝʨʥʦ 15ʭ15ʤʤ) ʨʘʢʦʚʠʥ ʤʠʜʠʠ ʩʲʝʜʦʙʥʦʡ, ʤʠʜʠʠ 

ɻʨʝʷ, ʧʨʝʩʥʦʚʦʜʥʦʡ ʙʝʟʟʫʙʢʠ ʠ ʙʨʶʭʦʥʦʛʦʛʦ ʤʦʣʣʶʩʢʘ ï ʤʦʨʩʢʦʛʦ ʫʰʢʘ. ʉ 

ʧʦʤʦʱʴʶ ʘʪʦʤʥʦ-ʩʠʣʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ 

ʦʪʢʣʠʢ ʦʙʨʘʟʮʦʚ ʠ ʦʧʨʝʜʝʣʷʣʠ ʧʴʝʟʦʤʦʜʫʣʴ, ʨʘʟʤʝʨʥʦʩʪʴʶ ʧʠʢʦʤʝʪʨ ʥʘ ʚʦʣʴʪ 

(ʧʤ/ɺ). ʊʘʢ, ʜʣʷ ʢʚʘʨʮʘ ʵʪʘ ʚʝʣʠʯʠʥʘ ʩʦʩʪʘʚʣʷʣʘ 10ï23.3ʧʤ/ɺ. ɸ ʜʣʷ ʦʙʨʘʟʮʘ 

ʨʘʢʦʚʠʥʳ ʤʦʨʩʢʦʛʦ ʫʰʢʘ ï 33ï40ʧʤ/ɺ. ʇʴʝʟʦʤʦʜʫʣʠ ʨʘʢʦʚʠʥ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʦʣʣʶʩʢʦʚ ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʵʪʠʤ ʟʥʘʯʝʥʠʷʤ (ʨʠʩ.). 
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ʇʴʝʟʦʦʪʢʣʠʢ ʥʘ ʠʤʧʫʣʴʩʳ ʧʦʣʷʨʠʟʫʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ 300ɺ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

340 ʤʩʝʢ. ɺʝʨʭʥʠʡ ʩʥʠʤʦʢ ï ʧʣʘʩʪʠʥʘ ʢʚʘʨʮʘ, ʥʠʞʥʠʡ ʩʥʠʤʦʢ ï ʦʙʨʘʟʝʮ 

ʨʘʢʦʚʠʥʳ ʤʦʨʩʢʦʛʦ ʫʰʢʘ. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʨʘʟʤʝʨ ʫʯʘʩʪʢʘ ʥʘʙʣʶʜʝʥʠʷ (ʥʤ). 

ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʤʝʭʘʥʠʯʝʩʢʦʝ ʩʤʝʱʝʥʠʝ ʦʙʲʝʢʪʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

(ʥʤ). 

 

ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʤʦʣʣʶʩʢʦʚ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʫʩʪʘʥʦʚʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʙʝʩʢʦʥʪʘʢʪʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʣʷ ʚ 

ʚʦʜʝ ʚ ʜʠʘʧʘʟʦʥʝ 1ʤʢɺï100 ʥɺ. ɹʳʣʠ ʫʚʝʨʝʥʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʜʚʘ ʪʠʧʘ 

ʧʦʣʝʡ. ʋʩʣʦʚʥʦ çʙʳʩʪʨʳʝè ï ʵʪʦ ʤʳʰʝʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʜʚʠʞʝʥʠʷ ʞʘʙʨ, 

ʩʝʨʜʝʯʥʳʡ ʨʠʪʤ, ʠ çʤʝʜʣʝʥʥʦ ʠʟʤʝʥʷʶʱʠʝʩʷè, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʱʠʤ 

ʦʙʤʝʥʦʤ ʚʝʱʝʩʪʚ. ɽʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʨʝʛʠʩʪʨʘʮʠʷ ʠ 

ʧʨʘʚʠʣʴʥʦʝ ʪʦʣʢʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ 

ʩʢʦʨʦʩʪʥʳʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʣʣʶʩʢʦʚ ʠ ʥʝ 

ʪʦʣʴʢʦ ʠʭ. 
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ʉʊʈʋʂʊʋʈɸ ʄɽʁʆɹɽʅʊʆʉɸ ʀ ʅɽʄɸʊʆʌɸʋʅʓ 

ʄɽʃʂʆɿɽʈʅʀʉʊʓʍ ɻʈʋʅʊʆɺ ɺɽʈʍʅʀʍ ʕʊɸɾɽʁ ʉʋɹʃʀʊʆʈɸʃʀ 

ʇɽʉʏɸʅʓʍ ɹʋʍʊ ʗʇʆʅʉʂʆɻʆ ʄʆʈʗ 

ʂʘʨʧʦʚʘ ɸ. ɸ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ 

ɼɺʆ ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, gradaciy@mail.ru 

 

ʀʩʩʣʝʜʦʚʘʥʳ ʩʪʨʫʢʪʫʨʳ ʤʝʡʦʙʝʥʪʦʩʘ ʠ ʥʝʤʘʪʦʬʘʫʥʳ ʧʷʪʠ ʧʝʩʯʘʥʳʭ ʙʫʭʪ 

ʨʦʩʩʠʡʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ: ʙ. ɹʦʡʩʤʘʥʘ, ʙ. ʃʠʪʦʚʢʘ (ʟʘʣʠʚ ɺʦʩʪʦʢ), 

ʙ. ʈʝʡʜ ʇʘʣʣʘʜʳ ʥʘ ʂʦʩʝ ʅʘʟʠʤʦʚʘ (ʟʘʣʠʚ ʇʦʩʴʝʪʘ), ʙ. ɹʝʟʳʤʷʥʥʘʷ ʚ ʨʘʡʦʥʝ 

ʢʘʥʘʣʘ ʥʘ ʦ. ʈʫʩʩʢʠʡ (ʧʨʦʣʠʚ ɹʦʩʬʦʨ ɺʦʩʪʦʯʥʳʡ) ʠ ʙ. ʊʨʠʦʟʝʨʴʝ ʧʦ ʜʘʥʥʳʤ [1]. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʧʨʦʙʳ ʛʨʫʥʪʘ ʩ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʬʨʘʢʮʠʝʡ 

0.25 -0.1 ʤʤ (ʤʝʣʢʠʡ ʧʝʩʦʢ) ʠʟ ʧʝʩʯʘʥʳʭ ʧʣʷʞʝʡ ʦʪʢʨʳʪʳʭ ʙʫʭʪ, ʩʦʙʨʘʥʥʳʭ ʚ 

ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘ ʛʣʫʙʠʥʘʭ ʤʝʥʝʝ 1 ʤ. ʆʙʨʘʟʮʳ ʩʦʙʠʨʘʣʠ ʪʨʫʙʯʘʪʳʤ 

ʧʨʦʙʦʦʪʙʦʨʥʠʢʦʤ ʩ ʧʣʦʱʘʜʴʶ ʚʳʨʝʟʘʥʠʷ ʛʨʫʥʪʘ 3.8 ʩʤĮ. ʇʨʦʙʳ ʛʨʫʥʪʘ ʙʳʣʠ 

ʦʙʨʘʙʦʪʘʥʳ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ, ʧʨʦʚʝʜʝʥ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʛʨʫʥʪʘ ʠ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ʆʧʨʝʜʝʣʝʥ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʝʡʦʙʝʥʪʦʩʘ ʠ ʥʝʤʘʪʦʬʘʫʥʳ. ɼʘʥʥʳʝ ʧʦ 

ʙ. ʊʨʠʦʟʝʨʴʝ ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʨʘʙʦʪʳ [1]. ɺʠʜʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ (H). ɼʣʷ ʦʮʝʥʢʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʚ ʙʫʭʪʘʭ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ, 

ʦʪʨʘʞʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʩʦʦʙʱʝʩʪʚʘ: W-ʩʪʘʪʠʩʪʠʢʘ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɸɺʉ 

ʤʝʪʦʜʘ), ɸɺʉindex ʠ 1-ITD (ʠʥʜʝʢʩ ʪʨʦʬʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ). 

ɺ ʧʝʨʠʦʜʳ ʦʪʙʦʨʘ ʧʨʦʙ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʙʫʭʪʘʭ ʩʦʩʪʘʚʣʷʣʘ 21-26Áʉ, 

ʦʪʤʝʯʝʥʦ ʥʝʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʉʦʨʛ) ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʠʣʦʚ ʚ ʛʨʫʥʪʝ (ʪʘʙʣ.). ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʙʫʭʪʘʭ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʩʦʥʦʚ 

ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 9 ʜʦ 13, ʚʩʝʛʦ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 18 ʪʘʢʩʦʥʦʚ ʤʝʡʦʙʝʥʪʦʩʘ. 

ʂʨʦʤʝ Nematoda ʜʣʷ ʚʩʝʭ ʙʫʭʪ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ Copepoda, Turbellaria, Annelida 

ʠ Nemertea, ʚ 4-ʭ ʠʟ 5 ʙʫʭʪ ʚʩʪʨʝʯʘʣʠʩʴ Ostracoda ʠ Rotifera. ʉʘʤʳʝ ʨʝʜʢʠʝ, 

ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʣʠʩʴ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʙʫʭʪ- Gnatostomulida ʠ 

Kinorhyncha, ʘ ʪʘʢʞʝ Insecta, Asteroidea ʠ ʉnidaria. ʆʩʪʘʣʴʥʳʝ ʪʘʢʩʦʥʳ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ 2-3 ʙʫʭʪʘʭ: Halacaridae, Foraminifera, Bivalvia, Gastrotricha, 

Gastropoda ʠ Cephalorhyncha. ɺʦ ʚʩʝʭ ʧʨʦʙʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʘʢʚʘʪʦʨʠʡ 

ʧʨʝʦʙʣʘʜʘʣʠ ʤʦʨʩʢʠʝ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʝ ʥʝʤʘʪʦʜʳ (ʪʘʙʣ.), ʧʨʠ ʵʪʦʤ ʚ ʙ. 

ɹʦʡʩʤʘʥʘ ʚʥʦʩʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʬʘʫʥʫ Turbellaria, ʘ ʚ ʙ. ɹʝʟʳʤʷʥʥʘʷ 

ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʤʳ ʙʳʣʠ Annelida. ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʤʝʡʦʙʝʥʪʦʩʘ 

ʩʦʩʪʘʚʠʣʘ 424 ʵʢʟ./10 ʩʤ2. 

ɺ ʧʷʪʠ ʙʫʭʪʘʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 49 ʚʠʜʦʚ ʥʝʤʘʪʦʜ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 

16 ʚʠʜʦʚ ʥʘ ʙʫʭʪʫ. ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʥʝʤʘʪʦʬʘʫʥʳ ʜʣʷ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʛʨʫʥʪʦʚ ʩʦʩʪʘʚʠʣʘ 299 ʵʢʟ./10 ʩʤ2. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ 

ʜʘʥʥʳʭ ʛʨʫʥʪʦʚ ʦʢʘʟʘʣʠʩʴ ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ Axonolaimidae ʠ Xyalidae, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʩʣʝʜʥʠʭ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʩʪʨʝʯʘʝʤʳʤʠ ʚʠʜʘʤʠ, ʪʘʢʠʝ ʢʘʢ 
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Daptonema normandicum, Metadesmolaimus inni ʠ Metadesmolaimus canicula, 

ʦʙʥʘʨʫʞʝʥʥʳ ʚ ʯʝʪʳʨʝʭ ʠʟ ʧʷʪʠ ʙʫʭʪ. ɹʠʦʤʘʩʩʘ ʩʦʦʙʱʝʩʪʚ ʥʝʤʘʪʦʜ ʚ ʵʪʠʭ 

ʨʘʡʦʥʘʭ ʥʝʚʳʩʦʢʘ (ʜʦ 40 ʤʛ/ʤ3), ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʝʥʳ ʜʣʷ ʙ. 

ɹʦʡʩʤʘʥʘ ʠ ʙ. ʃʠʪʦʚʢʘ, ʛʜʝ ʙʠʦʤʘʩʩʘ ʥʝ ʧʨʝʚʳʰʘʣʘ 3 ʤʛ/ʤ3. ɺ ʧʨʦʙʘʭ 

ʚʩʪʨʝʯʘʣʠʩʴ ʦʯʝʥʴ ʢʨʫʧʥʳʝ ʥʝʤʘʪʦʜʳ, ʥʘʧʨʠʤʝʨ, ʟʥʘʯʠʤʳʡ ʚʢʣʘʜ ʚ ʙʠʦʤʘʩʩʫ 

ʥʝʤʘʪʦʬʘʫʥʳ ʚ ʙ. ʊʨʠʦʟʝʨʴʝ ʚʥʦʩʠʣʠ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʠ Parascolaimus proprius ʫ 

ʢʦʪʦʨʳʭ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʜʣʠʥʘ ʜʦ 6500 ʤʢʤ, ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʠʤʝʣʠ 

Desmoscolex sp. ʠ Rhynchonema pulchrum ʩ ʜʣʠʥʘʤʠ ʜʦ 500 ʤʢʤ (ʙ. ʊʨʠʦʟʝʨʴʝ ʠ 

ʙ. ʈʝʡʜ ʇʘʣʣʘʜʳ). ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʥʝʤʘʪʦʜ ʜʣʷ ʚʩʝʭ ʘʢʚʘʪʦʨʠʡ ʩʦʩʪʘʚʣʷʣʘ 

1340 ʤʢʤ. 
 

ɼʘʥʥʳʝ ʧʦ ʨʘʡʦʥʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 
 ʈʘʡʦʥ  

ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʭʪ  

ʠ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʪʳ 

ʙ. ʊʨʠʦʟʝʨʴʝ 

[1] 

ʙ. ɹʦʡʩʤʘʥʘ ʙ. ʃʠʪʦʚʢʘ ʙ. ʈʝʡʜ 

ʇʘʣʣʘʜʳ 

(ʂʦʩʘ 

ʅʘʟʠʤʦʚʘ) 

ʙ. ɹʝʟʳʤʷʥʥʘʷ 

(ʚ ʨʘʡʦʥʝ 

ʢʘʥʘʣʘ ʥʘ ʦʩ. 

ʈʫʩʩʢʠʡ) 

ʇʝʨʠʦʜ ʦʪʙʦʨʘ ʧʨʦʙ 

(ʤʝʩʷʮ, ʛʦʜ) 

08.2021 07.2021 08.2021 07.2022 08.2022 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, Áʉ 24 26 25 21 24 

ʉʦʨʛ, % 0.03 0.07 0.1 0.05 0.09 

ʏʠʩʣʦ ʪʘʢʩʦʥʦʚ 

ʤʝʡʦʙʝʥʪʦʩʘ 

13 10 10 11 9 

ɼʦʣʷ ʥʝʤʘʪʦʜ ʚ 

ʤʝʡʦʙʝʥʪʦʩʝ, % 

71 41 88 81 50 

ɼʦʤʠʥʠʨʫʶʱʠʡ ʚʠʜ 

ʥʝʤʘʪʦʜ 

Daptonema 

normandicum 

Bathylaimus 

anatolii 

Lauratone

ma juncta 

Pomponema 

sp. 

Neochromadora 

poecilosoma 

W-ʩʪʘʪʠʩʪʠʢʘ 0.06 0.04 -0.08 0.12 0.09 

ɸɺʉindex 1.6 0.03 0 0.06 0.01 

1-ITD 0.66 0.57 0.63 0.68 0.63 

ʀʥʜʝʢʩ ʐʝʥʥʦʥʘ (H) 2.4 1.9 2 2.8 2.1 

 

ʊʨʦʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʦʚ ʥʝʤʘʪʦʜ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʙʠʦʪʦʧʘʭ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʜʥʦʪʠʧʥʘ. ʆʩʥʦʚʥʦʡ ʪʨʦʬʠʯʝʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʦʡ ʜʣʷ ʚʩʝʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʦʚ ʙʳʣʠ ʥʝʩʝʣʝʢʪʠʚʥʳʝ ʜʝʪʨʠʪʦʬʘʛʠ, ʟʘʥʠʤʘʶʱʠʝ 47%, 

ʩʦʩʢʨʸʙʳʚʘʪʝʣʠ ʩʦʩʪʘʚʣʷʣʠ 36%. ʇʨʠʩʫʪʩʪʚʠʝ ʭʠʱʥʠʢʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ ʚ ʙʫʭʪʘʭ 

ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʜʳ ʜʦ 24Áʉ ʥʘʩʯʠʪʳʚʘʣʦ ʚ ʩʨʝʜʥʝʤ 18%, ʚ ʨʘʡʦʥʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʜʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ, ʜʦʣʷ ʭʠʱʥʠʢʦʚ 

ʩʦʩʪʘʚʣʷʣʘ 1% ʚ ʙ. ɹʦʡʩʤʘʥʘ, ʘ ʚ ʙ. ʃʠʪʦʚʢʘ ʭʠʱʥʠʢʠ ʠ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʇʨʠ 

ʵʪʦʤ ʠʥʜʝʢʩ ʪʨʦʬʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ (1-ITD) ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʦʚ 

ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 0.64 ï ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʫʭʪʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤʠ ʪʨʦʬʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ʕʪʠ ʙʠʦʪʦʧʳ 

ʷʚʣʷʶʪʩʷ ʟʦʥʘʤʠ ʩ ʧʦʣʥʳʤ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʜʦ ʜʥʘ, ʯʪʦ 
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ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʩʪʦʷʥʥʦʤ ʧʨʠʩʫʪʩʪʚʠʠ ʙʦʣʴʰʝʡ ʜʦʣʠ ʬʠʪʦʬʘʛʦʚ, 

ʧʠʪʘʶʱʠʤʠʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʠʘʪʦʤʦʚʳʤʠ ʚʦʜʦʨʦʩʣʷʤʠ.  

ʂʘʢ ʧʦʢʘʟʳʚʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʠʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤʠ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʦʢʘʟʘʣʠʩʴ ʩʦʦʙʱʝʩʪʚʘ ʚ 

ʙ. ʊʨʠʦʟʝʨʴʝ ʠ ʙ. ʈʝʡʜ ʇʘʣʣʘʜʳ. ʆʜʥʘʢʦ ʙ. ʈʝʡʜ ʇʘʣʣʘʜʳ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʦʦʙʱʝʩʪʚʘ ʚʜʦʣʴ ʢʦʩʳ ʅʘʟʠʤʦʚʘ: ʩʦʯʝʪʘʥʠʝ 

ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʨʘʡʦʥʝ ʩʝʨʝʜʠʥʳ ʢʦʩʳ ʩ ʦʙʝʜʥʝʥʥʳʤʠ 

ʩʦʦʙʱʝʩʪʚʘʤʠ ʫ ʝʝ ʦʩʥʦʚʘʥʠʷ. ʈʘʡʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙ. ɹʝʟʳʤʷʥʥʘʷ, ʙ. ɹʦʡʩʤʘʥʘ 

ʠ ʙ. ʃʠʪʦʚʢʘ, ʩʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʦʢʘʟʘʣʠ 

ʫʧʨʦʱʝʥʥʳʝ ʩʠʩʪʝʤʳ: ʥʝʚʳʩʦʢʦʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʠ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʢʘʟʘʥʠʷʤʠ ɸɺʉindex, ʩʪʨʝʤʷʱʠʤʠʩʷ, ʣʠʙʦ ʨʘʚʥʳʤʠ ʥʫʣʶ, ʠ 

ʥʠʟʢʠʤʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ) ʟʥʘʯʝʥʠʷʤʠ W-ʩʪʘʪʠʩʪʠʢʠ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ. ɺ ʫʩʣʦʚʠʷʭ 

ʰʪʠʣʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʚʣʷʝʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʵʪʠʭ ʙʠʦʪʦʧʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʚʦʜʦʦʙʤʝʥʝ ʜʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʛʨʝʚʘʝʪʩʷ, ʯʪʦ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʪʨʝʭ ʧʦʩʣʝʜʥʠʭ ʘʢʚʘʪʦʨʠʡ ʚ ʧʝʨʠʦʜʳ ʦʪʙʦʨʘ 

ʧʨʦʙ. 

ʅʘ ʧʝʩʯʘʥʦʤ ʧʦʙʝʨʝʞʴʝ ʩʦʟʜʘʝʪʩʷ ʩʨʝʜʘ ʚʳʩʦʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ 

ʜʣʷ ʤʦʨʩʢʦʡ ʬʘʫʥʳ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʨʛʘʥʠʟʤʦʚ ʥʘʩʝʣʷʝʪ ʵʪʫ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʧʝʨʝʭʦʜʥʫʶ ʵʢʦʩʠʩʪʝʤʫ ʤʝʞʜʫ 

ʥʘʟʝʤʥʦʡ ʠ ʤʦʨʩʢʦʡ ʩʨʝʜʦʡ [1]. ʅʘʰʠ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʛʨʫʥʪʘʭ ʚʝʨʭʥʠʭ ʵʪʘʞʝʡ ʩʫʙʣʠʪʦʨʘʣʠ ʬʦʨʤʠʨʫʝʪʩʷ ʪʠʧʠʯʥʘʷ 

ʧʩʘʤʤʦʬʠʣʴʥʘʷ ʬʘʫʥʘ. ʇʨʠ ʵʪʦʤ ʣʦʢʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʦʩʦʙʝʥʥʦ ʵʢʩʪʨʝʤʘʣʴʥʳʡ 

ʧʨʦʛʨʝʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʚʦʜʦʦʙʤʝʥʝ (ʰʪʠʣʝ), ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʠʣʠʚʘʪʴ 

ʩʪʨʝʩʩ, ʧʨʠʚʦʜʷ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʫʧʨʦʱʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚ ʚ ʦʪʜʝʣʴʥʳʭ 

ʙʫʭʪʘʭ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʅʂʈ (ʢʘʥʜʠʜʘʪʩʢʦʡ 

ʜʠʩʩʝʨʪʘʮʠʠ). 

 

1. ʂʘʨʧʦʚʘ ɸ. ɸ., ʌʘʜʝʝʚʘ ʅ. ʇ. ʄʝʞʛʦʜʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʤʝʡʦʙʝʥʪʦʩʘ ʧʝʩʯʘʥʦʛʦ ʤʝʣʢʦʚʦʜʴʷ ʙʫʭʪʳ ʊʨʠʦʟʝʨʴʝ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) // 

ʄʦʨʩʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 2025. ʊ. 10. ˉ. 2. ʉ. 18-33. 
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ʅʆɺʓɽ ɼɸʅʅʓɽ ʆɹ ʀɼɽʅʊʀʌʀʂɸʎʀʀ ɼʀɸʊʆʄʆɺʓʍ 

ɺʆɼʆʈʆʉʃɽʁ ɺʀɼɸ SKELETONEMA MENZELII  ʀɿ ɺʆɼ ʗʇʆʅʉʂʆɻʆ 

ʄʆʈʗ ʇʈʀ ʇʆʄʆʑʀ ʄʆʃɽʂʋʃʗʈʅʆ-ɻɽʅɽʊʀʏɽʉʂʀʍ ʄɽʊʆɼʆɺ 

ʂʘʯʫʨ ɼ.ʀ.1, ʇʦʥʦʤʘʨʝʚʘ ɸ.ɸ.1,2 

1ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, dina-cherry@mail.ru, anna_andreevna7@mail.ru 
2ʌʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. 

ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ ʈɸʅ çʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤè, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

anna_andreevna7@mail.ru 

 

ɺʠʜʳ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʨʦʜʘ Skeletonema ̫ ʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʷʤʠ ʚ ʫʤʝʨʝʥʥʦʡ ʟʦʥʝ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. 

ʅʘʨʘʚʥʝ ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʧʦʨʷʜʢʘ Thalassiosirales (Bacillariophyta) 

ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʫʶ ʙʠʦʤʘʩʩʫ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ 

çʮʚʝʪʝʥʠʝè ʚʦʜʳ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ. ɺ ʚʦʜʘʭ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʥʘ ɼʘʣʴʥʝʤ 

ɺʦʩʪʦʢʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 5 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ, ʧʨʠ ʵʪʦʤ ʚʠʜ 

Skeletonema menzelii ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʠ ʜʘʥʥʳʝ ʦ ʝʛʦ 

ʩʪʨʦʝʥʠʠ, ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʦʚʦʣʴʥʦ ʦʪʨʳʚʦʯʥʳ. ʀʟ-

ʟʘ ʩʣʦʞʥʦʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ S. menzelii ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠ ʪʦʯʥʦʛʦ ʘʥʘʣʠʟʘ 

ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʳ ʦʪʣʠʯʠʪʝʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ S. menzelii ʠʟ ʚʦʜ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʚʠʜʘ, ʦʧʠʩʘʥʥʳʤʠ ʚ 

ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʨʘʙʦʪʳ ʧʦ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʘ S. menzelii. ɺ ʨʘʙʦʪʫ ʙʳʣʠ 

ʜʦʙʘʚʣʝʥʳ ʪʨʠ ʥʦʚʳʭ ʢʣʦʥʘ, ʦʪʦʙʨʘʥʥʳʭ ʚ 2021 ʛʦʜʫ ʥʘ ʧʦʙʝʨʝʞʴʝ ʗʧʦʥʩʢʦʛʦ 

ʤʦʨʷ ʈʦʩʩʠʠ. ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʧʨʦʭʦʜʠʣʦ ʧʦ ʫʯʘʩʪʢʘʤ 18S ʨɼʅʂ ʠ 

28S ʨɼʅʂ. ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʤʘʪʨʠʮʳ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ 

ʧʦʩʪʨʦʝʥʠʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʨʝʚʴʝʚ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʜʘʥʥʳʝ ʜʨʫʛʠʭ S. 

menzelii ʠʟ ʛʝʥʥʦʛʦ ʙʘʥʢʘ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʠʤʝʣʠ 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʜʠʚʝʨʛʝʥʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʣʠ ʥʘ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʨʝʚʴʷʭ 

ʦʪʜʝʣʴʥʳʝ ʢʣʘʩʪʝʨʳ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ S. menzelii ʠʟ ʛʝʥʥʦʛʦ ʙʘʥʢʘ, ʘ ʪʘʢʞʝ 

ʠʤʝʣʠ ʦʪʣʠʯʠʷ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʩʩʪʦʷʥʠʷʤ (>0.008). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ (ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʩʦʘʚʪʦʨʦʤ) ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʦʚ 

ʧʦʜʪʚʝʨʜʠʣʠ ʦʪʣʠʯʠʝ ʥʘʰʠʭ ʦʙʨʘʟʮʦʚ ʦʪ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʠʜʘ, 

ʦʧʠʩʘʥʥʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ. 
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ʊʈɸʅʉʂʈʀʇʊʆʄʅʓʁ ɸʅɸʃʀɿ ʌʆʈʄʀʈʆɺɸʅʀʗ ɻʆʅʆɿʆʆʀɼɸ ɺ 

ʂʆʃʆʅʀʀ ʄʐɸʅʂʀ CRISIELLA PRODUCTA (BRYOZOA : 

CYCLOSTOMATA ) 

ʂʚʘʯ A.ʖ.1, ʂʫʪʶʤʦʚ ɺ.ɸ.2, ʂʦʪʝʥʢʦ ʆ.ʅ.1, ʉʪʘʨʫʥʦʚ ɺ.ɺ.1,3, 

ʆʩʪʨʦʚʩʢʠʡ ɸ.ʅ.1 
1ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʢʘʬʝʜʨʘ ʟʦʦʣʦʛʠʠ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ  
2ɿʦʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ, ʎʂʇ çʊʘʢʩʦʥè, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

3ɿʦʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ, ʣʘʙʦʨʘʪʦʨʠʷ ʵʚʦʣʶʮʠʦʥʥʦʡ ʤʦʨʬʦʣʦʛʠʠ, 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ay.kvach@yandex.ru 

 

ʄʰʘʥʢʠ (ʪʠʧ Bryozoa) ï ʵʪʦ ʛʨʫʧʧʘ ʚʦʜʥʳʭ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʨʩʢʠʭ) 

ʢʦʣʦʥʠʘʣʴʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ-ʬʠʣʴʪʨʘʪʦʨʦʚ, ʢʦʣʦʥʠʠ ʢʦʪʦʨʳʭ ʨʘʩʪʫʪ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʡ ʠʣʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʞʠʟʥʠ ʟʘ ʩʯʝʪ ʧʦʯʢʦʚʘʥʠʷ ʟʦʦʠʜʦʚ 

(ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ). ʄʦʜʫʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʰʘʥʦʢ ʦʧʨʝʜʝʣʠʣʘ 

ʤʥʦʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʙʠʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʯʘʩʪʠ ʟʦʦʠʜʦʚ ʢʦʣʦʥʠʠ ʥʘ ʫʟʢʦʤ ʢʨʫʛʝ ʟʘʜʘʯ, ʥʘʟʳʚʘʝʤʦʡ 

ʟʦʦʠʜʘʣʴʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ. ʕʪʦ ʜʝʣʘʝʪ ʤʰʘʥʦʢ ʫʜʘʯʥʦʡ ʤʦʜʝʣʴʶ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʬʝʥʦʤʝʥʘ ʵʢʟʘʧʪʘʮʠʠ ï ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʦʡ (ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ) 

ʬʫʥʢʮʠʠ ʩʪʨʫʢʪʫʨʦʡ, ʠʩʭʦʜʥʦ ʚʦʟʥʠʢʰʝʡ ʚʥʝ ʩʚʷʟʠ ʩ ʵʪʦʡ ʬʫʥʢʮʠʝʡ. ʆʜʥʠʤ ʠʟ 

ʧʨʠʤʝʨʦʚ ʟʦʦʠʜʘʣʴʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʘ ʦʩʥʦʚʝ 

ʤʦʜʠʬʠʢʘʮʠʠ ʧʠʪʘʶʱʠʭʩʷ ʤʦʜʫʣʝʡ (ʘʫʪʦʟʦʦʠʜʦʚ) ʩʣʦʞʥʦʫʩʪʨʦʝʥʥʳʭ 

ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʢʘʤʝʨ (ʛʦʥʦʟʦʦʠʜʦʚ) ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʨʷʜʘ Cyclostomata. 

ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʭʦʜʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʦʦʠʜʘ ʚ 

ʠʥʢʫʙʘʮʠʦʥʥʫʶ ʢʘʤʝʨʫ ʬʦʨʤʠʨʫʝʪʩʷ ʤʥʦʛʦʷʜʝʨʥʘʷ ʮʝʥʦʮʠʪʘʨʥʘʷ ʧʣʘʮʝʥʪʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʵʤʙʨʠʦʥʦʚ [1]. ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʠʯʝʛʦ 

ʥʝʠʟʚʝʩʪʥʦ ʦ ʤʦʣʝʢʫʣʷʨʥʦʡ ʨʝʛʫʣʷʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʘʥʘʣʦʛʘ ʠ 

ʨʘʟʚʠʪʠʷ ʛʦʥʦʟʦʦʠʜʘ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʥʦʟʦʦʠʜʘ 

ʮʠʢʣʦʩʪʦʤʥʦʡ ʤʰʘʥʢʠ Crisiella producta (Smitt, 1865). 

ʂʦʣʦʥʠʠ C. producta ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʠʶʥʝ 2022 ʛ. ʚ ʨʘʡʦʥʝ ʋʯʝʙʥʦ-

ʥʘʫʯʥʦʡ ʙʘʟʳ ʉʇʙɻʋ çɹʝʣʦʤʦʨʩʢʘʷè (ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ). ʄʳ ʚʳʜʝʣʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ ʯʘʩʪʝʡ ʢʦʣʦʥʠʠ, ʬʠʢʩʘʮʠʷ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʨʘʟʜʝʣʴʥʦ: (1) ʘʫʪʦʟʦʦʠʜʳ, (2) ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʛʦʥʦʟʦʦʠʜʳ ʩ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʝʡ 

ʨʘʟʚʠʪʠʷ ʧʣʘʮʝʥʪʳ, (3) ʤʦʣʦʜʳʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʛʦʥʦʟʦʦʠʜʳ ʩ ʨʘʟʚʠʚʘʶʱʝʡʩʷ 

ʧʣʘʮʝʥʪʦʡ ʠ ʵʤʙʨʠʦʥʘʤʠ ʠ (4) ʟʨʝʣʳʝ ʛʦʥʦʟʦʦʠʜʳ ʩ ʨʘʟʚʠʪʦʡ ʧʣʘʮʝʥʪʦʡ ʠ 

ʣʠʯʠʥʢʘʤʠ. ʂʘʪʝʛʦʨʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚʠʟʫʘʣʴʥʦ ʧʦ ʬʦʨʤʝ ʟʦʦʠʜʦʚ, 

ʥʘʣʠʯʠʶ ʦʵʮʠʦʩʪʦʤʘ ʫ ʛʦʥʦʟʦʦʠʜʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʮʚʝʪʫ ʠ ʩʦʩʪʘʚʫ ʩʦʜʝʨʞʠʤʦʛʦ 

ʛʦʥʦʟʦʦʠʜʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʚʝ ʩʝʨʠʠ ʚʳʜʝʣʝʥʠʷ 

ʈʅʂ ʠ ʧʦʜʛʦʪʦʚʢʘ ʙʠʙʣʠʦʪʝʢ ʢɼʅʂ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʝʢʚʝʥʠʨʦʚʘʥʳ ʥʘ ʧʣʘʪʬʦʨʤʝ 

Illumina NovaSeq6000. ʀʟ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʙʳʣ ʩʦʙʨʘʥ ʠ 

ʧʨʦʘʥʥʦʪʠʨʦʚʘʥ ʪʨʘʥʩʢʨʠʧʪʦʤ C. producta, ʧʦʩʣʫʞʠʚʰʠʡ ʨʝʬʝʨʝʥʩʦʤ ʜʣʷ 
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ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʨʦʯʪʝʥʠʡ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ 

ʛʝʥʦʚ ʤʝʞʜʫ ʦʙʨʘʟʮʘʤʠ. ʂʦ-ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʝʩʷ ʛʝʥʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʠ ʜʘʣʝʝ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʦʙʦʛʘʱʝʥʠʷ GO-ʛʨʫʧʧ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʪʨʘʥʩʢʨʠʧʪʦʤʥʳʭ ʜʘʥʥʳʭ C. producta 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ 4 ʙʦʣʴʰʠʭ ʢʣʘʩʪʝʨʘ ʢʦ-ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭʩʷ ʛʝʥʦʚ. ɻʝʥʳ, 

ʧʦʚʳʰʘʶʱʠʝ ʩʚʦʶ ʵʢʩʧʨʝʩʩʠʶ ʥʘ ʧʝʨʚʳʭ ʜʚʫʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʛʦʥʦʟʦʦʠʜʦʚ 

(ʢʘʪʝʛʦʨʠʠ 2 ʠ 3), ʦʙʦʛʘʱʘʶʪ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠ 

ʧʝʨʝʩʪʨʦʡʢʦʡ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ, ʢʘʚʝʦʣʠʥ-ʟʘʚʠʩʠʤʳʤ ʵʥʜʦʮʠʪʦʟʦʤ, 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʘ ʪʘʢʞʝ ʩ ʨʘʥʥʠʤʠ ʵʪʘʧʘʤʠ ʵʤʙʨʠʦʛʝʥʝʟʘ. ʉʨʝʜʠ 

ʥʠʭ ʦʩʦʙʦ ʚʳʜʝʣʷʝʪʩʷ ʤʘʩʰʪʘʙʦʤ ʠʟʤʝʥʝʥʠʡ ʵʢʩʧʨʝʩʩʠʠ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʙʝʣʢʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʛʫʣʷʮʠʝʡ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ, ʪʘʢʠʝ ʢʘʢ Hemicentin-1, 

Fibronectin ʠ MMP. ʀʟʚʝʩʪʥʦ, ʯʪʦ Hemicentin-1 ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʩʠʥʮʠʪʠʷ ʫ Caenorhabditis elegans [2], ʠ, ʚʝʩʴʤʘ 

ʚʝʨʦʷʪʥʦ, ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʩʭʦʞʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʮʝʥʦʮʠʪʘʨʥʦʡ ʧʣʘʮʝʥʪʳ C. 

producta. ʕʢʩʧʨʝʩʩʠʷ ʵʣʝʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʥʜʦʮʠʪʦʟʦʤ, ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʧʦʣʫʯʝʥʥʳʤʠ ʨʘʥʝʝ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ [1], ʫʢʘʟʳʚʘʶʱʠʤʠ ʥʘ 

ʧʦʛʣʦʱʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ ʵʤʙʨʠʦʥʘʤʠ. ʈʘʥʥʠʝ 

ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʛʦʥʦʟʦʦʠʜʘ ʩʦʧʨʷʞʝʥʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ ʤʥʦʛʠʭ 

GPCRs ʠ ʷʜʝʨʥʳʭ ʨʝʮʝʧʪʦʨʦʚ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʛʦʨʤʦʥʘʣʴʥʦʡ 

ʨʝʛʫʣʷʮʠʠ. ʊʘʢ, ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʛʦʥʦʟʦʦʠʜʘ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪ ʩʚʦʶ 

ʵʢʩʧʨʝʩʩʠʶ ʵʚʦʣʶʮʠʦʥʥʦ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʷʜʝʨʥʳʡ ʨʝʮʝʧʪʦʨ Ftz-F1, 

ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʨʝʛʫʣʷʮʠʠ ʨʘʟʚʠʪʠʷ ʬʦʣʣʠʢʫʣʘ ʫ ʩʪʦʣʴ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ 

ʫʜʘʣʝʥʥʳʭ ʪʘʢʩʦʥʦʚ, ʢʘʢ ʥʘʩʝʢʦʤʳʝ ʠ ʤʦʣʣʶʩʢʠ [3]. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʬʦʣʣʠʢʫʣʷʨʥʳʝ ʢʣʝʪʢʠ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʝʥʦʮʠʪʘʨʥʦʡ ʧʣʘʮʝʥʪʳ ʫ C. 

producta [1], ʯʪʦ ʜʝʣʘʝʪ Ftz-F1 ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʛʝʥʦʤ-ʢʘʥʜʠʜʘʪʦʤ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʧʝʨʚʦʡ ʧʦʧʳʪʢʦʡ 

ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʚ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʘʥʘʣʦʛʘ ʫ ʞʠʚʦʨʦʜʷʱʠʭ Bryozoa. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʜʝʨʞʘʥʦ ʛʨʘʥʪʦʤ ʈʅʌ ˉ 23-14-00351. 
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ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ʆɹʈɸʉʊɸʅʀʗ ʄʆʈʉʂʆɻʆ ʄʋʉʆʈɸ 

ɺ ɼɸʃʔʅɽɺʆʉʊʆʏʅʆʄ ʄʆʈʉʂʆʄ ɿɸʇʆɺɽɼʅʀʂɽ 

ʇʆ ʈɽɿʋʃʔʊɸʊɸʄ ʉɹʆʈʆɺ ɺ 2024 ɻʆɼʋ 

ʂʝʧʝʣʴ ɸ.ɸ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦè ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ,  

aa_kepel@mail.ru 

 

ʇʨʦʙʣʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ 

ʚʘʞʥʝʡʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩ ʢʦʥʮʘ ʍʍ ʚʝʢʘ. 

ʉ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʚ ʚʦʜʳ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʤʦʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʚ ʠʶʣʝ 2024 ʛ. ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʦʙʨʘʩʪʘʥʠʷ ʤʦʨʩʢʦʛʦ ʤʫʩʦʨʘ ʚ ʨʘʡʦʥʝ ʤʳʩʘ ʆʩʪʨʦʚʦʢ ʬʘʣʴʰʠʚʳʡ 

(ʖʞʥʳʡ ʨʘʡʦʥ ʟʘʧʦʚʝʜʥʠʢʘ). ɺʩʝʛʦ ʙʳʣʦ ʩʦʙʨʘʥʦ 11 ʧʨʦʙ ʦʙʨʘʩʪʘʥʠʷ. 

ɺ ʩʦʙʨʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʦʙʥʘʨʫʞʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 6 ʪʠʧʦʚ, ʦʧʨʝʜʝʣʝʥʳ 

21 ʚʠʜ (ʪʘʙʣ.). ʅʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʩʪʚʦʨʯʘʪʳʝ 

ʤʦʣʣʶʩʢʠ (12 ʚʠʜʦʚ) ʠ ʫʩʦʥʦʛʠʝ ʨʘʢʠ (6 ʚʠʜʦʚ). 1 ʚʠʜ (Irus ishibashianus) 

ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʜʣʷ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʠ 2 (Anomia chinensis ʠ Pinctada sp.) ï 

ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʚʦʜ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. 

ɹʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʧʨʠʘʟʠʘʪʩʢʠʭ (57.1%) ʠ ʪʝʧʣʦʚʦʜʥʳʭ (ʪʨʦʧʠʯʝʩʢʦ-ʩʫʙʪʨʦʧʠʯʝʩʢʦ-

ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʭ) (71.4%) ʚʠʜʦʚ. ɿʘʤʝʪʥʫʶ ʜʦʣʶ ʩʦʩʪʘʚʣʷʶʪ ʠ ʚʠʜʳ ʩ ʧʦʯʪʠ 

ʚʩʝʩʚʝʪʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ï 14.3%. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʧʨʠʩʫʪʩʪʚʠʝ 

M. galloprovincialis ʠ P. perforatus, ʚʩʝʣʠʚʰʠʭʩʷ ʚ ʗʧʦʥʩʢʦʝ ʤʦʨʝ ʠʟ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ɸʪʣʘʥʪʠʢʠ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʠʜʦʚʦʛʦ ʠ ʨʘʟʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ ʦʙʨʘʩʪʘʪʝʣʝʡ ʤʦʨʩʢʦʛʦ 

ʤʫʩʦʨʘ ʠ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʮʠʨʢʫʣʷʮʠʠ ʚʦʜ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʙ·ʣʴʰʘʷ ʯʘʩʪʴ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʧʨʦʥʠʢʘʝʪ ʚ ʟʘʣ. ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ ʠʟ ʶʞʥʦʡ ʧʦʣʦʚʠʥʳ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ.  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ124021900011-9 
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ʉʦʩʪʘʚ ʦʙʨʘʩʪʘʥʠʷ ʤʦʨʩʢʦʛʦ ʤʫʩʦʨʘ 

ɺʠʜʳ 
ʇʨʦʙʳ 

1 2 3 4 5 6 7 8 9 10 11 
Ascidiacea       +     

Anomia chinensis R. A. Philippi, 1849      +      
Crenomytilus grayanus (Dunker, 1853)      +      
Entodesma navicula (A. Adams & 
Reeve, 1850) 

     +      

Hiatella arctica (Linnaeus, 1767)      +      
Irus ishibashianus Kuroda & Habe, 1952      +      
Magallana gigas (Thunberg, 1793)      +      

Modiolus nipponicus (Oyama, 1950)      +      
Mytilus galloprovincialis Lamarck, 1819 +  +  + +   +   
Pinctada sp.  +          
Pododesmus macrochisma (Deshayes, 
1839) 

     +      

Ruditapes philippinarum (A. Adams & 
Reeve, 1850) 

     +      

Tetrarca boucardi (Jousseaume, 1894)      +      

Bryozoa     +       
Balanidae +      +     
Balanus trigonus Darwin, 1854      +      

Lepas (Lepas) anatifera Linnaeus, 1758    +   +     
Lepas (Lepas) pectinata Spengler, 1793          +  
Megabalanus rosa Pilsbry, 1916      +      
Perforatus perforatus (Brugui¯re, 1789)     + +      

Strongylocentrotus intermedius 
(A. Agassiz, 1864) 

 +          

Hydrozoa   +     +    

Obelia longissima (Pallas, 1766)           + 
Idotea metallica Bosc, 1801  +          
Sebastes schlegelii Hilgendorf, 1880       +     
Polychaeta +  +         
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ʇɽʈɺʓɽ ɼɸʅʅʓɽ ʆ DULICHIIDAE  (AMPHIPODA : SENTICAUDATA ) 

ʀɿ ʉʆʆɹʑɽʉʊɺ ʇʆɼɺʆɼʅʆɻʆ ɺʋʃʂɸʅɸ ʇʀʁʇɸ 

ʂʠʨʝʝʚ ʇ.ɸ., ɻʦʣʦʚʘʥʴ ʆ.ɸ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, 

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, kireyvpavel@gmail.com 

 

Dulichiidae ï ʵʪʦ ʩʝʤʝʡʩʪʚʦ ʘʤʬʠʧʦʜ, ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʥʘʜʩʝʤʝʡʩʪʚʫ 

Caprelloidea. ɼʦ 2003 ʛ. ʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚ ʩʦʩʪʘʚʝ ʧʦʜʦʪʨʷʜʘ Gammaridea. 

ʆʜʥʘʢʦ ʟʘʪʝʤ ʄʘʡʝʨʩ ʠ ʃʦʫʨʠ ʚʳʜʚʠʥʫʣʠ ʛʠʧʦʪʝʟʫ ʦʙ ʠʭ ʨʦʜʩʪʚʝ ʩ ʤʦʨʩʢʠʤʠ 

ʢʦʟʦʯʢʘʤʠ (ʙʳʚʰʠʡ ʧʦʜʦʪʨʷʜ Caprellidea). ʆʙʲʝʜʠʥʝʥʠʝ çʢʣʘʩʩʠʯʝʩʢʠʭè 

ʛʘʤʤʘʨʠʜʥʳʭ ʩʝʤʝʡʩʪʚ ʩ ʢʘʧʨʝʣʣʠʜʘʤʠ ʚʳʟʚʘʣʦ ʢʨʠʪʠʢʫ ʫ ʯʘʩʪʠ ʩʠʩʪʝʤʘʪʠʢʦʚ 

(ʥʘʧʨʠʤʝʨ, ʫ ʚʝʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʢʘʧʨʝʣʣʠʜʘʤ ʉ.ɺ. ɺʘʩʠʣʝʥʢʦ). ʈʝʰʝʥʠʶ 

ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʠʩʪʝʤʘʪʠʢʦʡ Caprelloidea, ʧʨʝʧʷʪʩʪʚʫʝʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʝʜʫʢʮʠʡ ʠ ʧʘʨʘʣʣʝʣʠʟʤʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʵʪʠʭ ʪʘʢʩʦʥʦʚ, ʢʦʪʦʨʳʝ 

ʩʣʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ, ʧʦʣʴʟʫʷʩʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʦʛʜʘ ʢʘʢ 

ʜʘʥʥʳʝ ʦ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʘʭ ʠʤʝʶʪʩʷ ʣʠʰʴ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʠʜʦʚ. 

ʇʦʜʦʙʥʦ ʢʘʧʨʝʣʣʠʜʘʤ, ʜʫʣʠʭʠʠʜʳ ʚʝʜʫʪ ʣʘʟʘʶʱʠʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʥʦ ʠʭ 

ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ çʤʘʯʪè ʠʟ ʩʤʝʩʠ ʦʩʪʘʪʢʦʚ ʧʠʱʠ, 

ʵʢʩʢʨʝʤʝʥʪʦʚ ʠ ʩʣʶʥʳ, ʩʢʨʝʧʣʝʥʥʳʭ çʰʝʣʢʦʤè ï ʩʝʢʨʝʪʦʤ ʞʝʣʝʟ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʪʢʘʥʷʭ 3 ʠ 4 ʧʘʨ ʛʨʫʜʥʳʭ ʢʦʥʝʯʥʦʩʪʝʡ. ɼʫʣʠʭʠʠʜʳ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʧʣʦʪʥʳʝ ʧʦʩʝʣʝʥʠʷ (ʜʦ 2000ï3000 ʵʢʟ/ʤ2), ʟʘʤʝʪʥʦ ʠʟʤʝʥʷʷ 

ʣʘʥʜʰʘʬʪ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʘʯʪʘʤʠ ʜʫʣʠʭʠʠʜ ʧʦʣʴʟʫʶʪʩʷ ʠ ʜʨʫʛʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ, 

ʚʝʜʫʱʠʝ ʣʘʟʘʶʱʠʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʥʘʧʨʠʤʝʨ ʘʨʢʪʫʨʠʜʥʳʝ ʠʟʦʧʦʜʳ ʠ ʢʘʧʨʝʣʣʠʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʘʯʪ ʠʤʝʝʪ ʩʨʝʜʦʦʙʨʘʟʫʶʱʫʶ ʬʫʥʢʮʠʶ.  

ʉʝʤʝʡʩʪʚʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 7 ʨʦʜʦʚ ʠ 30 ʚʠʜʦʚ. ɼʫʣʠʭʠʠʜʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ (28 ʠʟ 30 ʚʠʜʦʚ). ɺ 

ʉʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʦʪʤʝʯʝʥʦ 11 ʚʠʜʦʚ. ʆʥʠ ʦʙʠʪʘʶʪ ʚ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ, ʦʪ ʣʠʪʦʨʘʣʠ ʜʦ 3651 ʤ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʷʩʴ ʥʘ ʛʣʫʙʠʥʘʭ 

ʦʢʦʣʦ 1000 ʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʦʣʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ, ʩʠʩʪʝʤʘʪʠʢʘ 

ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ʦʯʝʥʴ ʟʘʧʫʪʘʥʘ ʠ ʟʘ ʧʦʩʣʝʜʥʝʝ ʩʪʦʣʝʪʠʝ ʧʨʝʪʝʨʧʝʣʘ ʤʥʦʞʝʩʪʚʦ 

ʠʟʤʝʥʝʥʠʡ. ʉʣʦʞʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʧʠʩʘʥʠʡ ʚʠʜʦʚ 

ʯʨʝʟʚʳʯʘʡʥʦ ʢʨʘʪʢʠʝ ʠʣʠ ʥʝʧʦʣʥʳʝ. ɻʨʘʥʠʮʳ ʤʝʞʜʫ ʨʦʜʘʤʠ Dulichia ʠ 

Dulichiopsis ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʠʭ ʥʳʥʝʰʥʝʤ ʩʦʩʪʘʚʝ, ʧʨʠ ʪʦʤ, ʯʪʦ 

ʦʥʠ ʦʙʲʝʜʠʥʷʶʪ ʧʦʣʦʚʠʥʫ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʵʪʠ ʨʦʜʳ ʪʨʝʙʫʶʪ 

ʨʝʚʠʟʠʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʣʶʙʳʝ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ Dulichiidae 

ʢʨʘʡʥʝ ʮʝʥʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʠʩʪʝʤʘʪʠʢʠ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ʠ Caprelloidea ʚ ʮʝʣʦʤ. 

ɺ 2016 ʛ. ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʠ ʅʅʎʄɹ ɼɺʆ ʈɸʅ ʥʘ ʙʦʨʪʫ ʅʀʉ çɸʢʘʜʝʤʠʢ 

ʄ.ɸ. ʃʘʚʨʝʥʪʴʝʚè (75 ʨʝʡʩ) ʩʦʦʙʱʝʩʪʚʘ ʧʦʜʚʦʜʥʦʛʦ ʚʫʣʢʘʥʘ ʇʠʡʧʘ ʠʟʫʯʘʣʠ ʧʨʠ 

ʧʦʤʦʱʠ ʊʅʇɸ Comanche-18. ɹʳʣʦ ʩʦʙʨʘʥʦ 3 ʵʢʟʝʤʧʣʷʨʘ ʜʫʣʠʭʠʠʜ, ʦʜʠʥ ʠʟ 

ʢʦʪʦʨʳʭ ʦʢʘʟʘʣʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʥʦʚʦʛʦ ʜʣʷ ʥʘʫʢʠ ʚʠʜʘ Dulichiopsis ogo Kireev 

and Golovan, in press. ɺʠʜ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʘ ʩʝʚʝʨʥʦʡ ʚʝʨʰʠʥʝ ʚʫʣʢʘʥʘ, ʥʘ 
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ʛʣʫʙʠʥʝ 407 ʤ. ɼʚʘ ʜʨʫʛʠʭ ʵʢʟʝʤʧʣʷʨʘ, ʩʦʙʨʘʥʥʳʭ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʝʚʝʨʥʦʛʦ 

ʩʢʣʦʥʘ, ʥʘ ʛʣʫʙʠʥʝ 749ï986 ʤ, ʙʳʣʠ ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʝʥʳ ʠ ʥʝ ʧʦʜʜʘʶʪʩʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʅʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʬʦʪʦ ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʭʦʜʝ ʧʦʛʨʫʞʝʥʠʡ ʊʅʇɸ Comanche-18 ʚ 2016 ʠ 2018 ʛʦʜʘʭ. ɼʫʣʠʭʠʠʜʳ ʠ ʠʭ 

ʧʦʩʪʨʦʡʢʠ ʙʳʣʠ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʚʝʨʰʠʥʘʭ ʚʫʣʢʘʥʘ. ʈʘʯʢʠ 

ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ ʤʘʯʪʘʭ ʢʘʢ ʧʦʦʜʠʥʦʯʢʝ, ʪʘʢ ʠ ʛʨʫʧʧʘʤʠ ʜʦ 13 ʵʢʟʝʤʧʣʷʨʦʚ 

ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ. ʇʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ, ʜʦ 119 ʤʘʯʪ ʥʘ 

ʧʣʦʱʘʜʠ å 1 ʤ2.  

ʀʥʪʝʨʝʩʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʦʚʦʛʦ ʚʠʜʘ ʦʢʘʟʘʣʦʩʴ ʥʝʧʦʣʥʦʝ ʩʣʠʷʥʠʝ 

ʧʝʨʝʦʥʠʪʦʚ 6 ʠ 7, ʪʦʛʜʘ ʢʘʢ ʫ ʦʩʪʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Duliʩhiopsis ʦʥʠ 

ʧʦʣʥʦʩʪʴʶ ʩʣʠʪʳ. ʉʨʝʜʠ ʜʫʣʠʭʠʠʜ ʥʘʣʠʯʠʝ ʰʚʘ ʤʝʞʜʫ ʧʝʨʝʦʥʠʪʘʤʠ 6 ʠ 7 

ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ ʪʦʣʴʢʦ ʫ ʤʦʥʦʪʠʧʠʯʝʩʢʦʛʦ ʨʦʜʘ Paradyopedos. 

ɺ ʧʨʦʮʝʩʩʝ ʦʧʠʩʘʥʠʷ D. ogo ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʦʜʘ Dulichiopsis. ɺʥʫʪʨʠ ʵʪʦʛʦ ʨʦʜʘ, ʚʠʜʳ ʨʘʟʜʝʣʠʣʠʩʴ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ, ʠʤʝʶʱʠʝ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʳʝ ʦʪʣʠʯʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫ 7 ʚʠʜʦʚ ʛʦʣʦʚʘ 

ʠʤʝʝʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʢʚʘʜʨʘʪʥʫʶ ʬʦʨʤʫ ʚ ʣʘʪʝʨʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ, ʧʝʨʚʳʡ 

ʫʨʦʩʦʤʠʪ ʢʦʨʦʯʝ ʧʣʝʦʩʦʤʳ ʠ ʚʥʫʪʨʝʥʥʷʷ ʣʦʧʘʩʪʴ ʤʘʢʩʠʣʣʠʧʝʜ ʥʝʩʝʪ 2 

ʘʧʠʢʘʣʴʥʳʭ ʟʫʙʮʘ, ʪʦʛʜʘ ʢʘʢ ʫ 2 ʚʠʜʦʚ ʛʦʣʦʚʘ ʠʤʝʝʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʪʨʝʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʚ ʣʘʪʝʨʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ, ʧʝʨʚʳʡ ʫʨʦʩʦʤʠʪ ʜʣʠʥʥʝʝ 

ʧʣʝʦʩʦʤʳ ʠ ʚʥʫʪʨʝʥʥʷʷ ʣʦʧʘʩʪʴ ʤʘʢʩʠʣʣʠʧʝʜ ʥʝʩʝʪ 3ï4 ʘʧʠʢʘʣʴʥʳʭ ʟʫʙʮʘ. 

ɺʦʟʤʦʞʥʦ, ʚ ʙʫʜʫʱʝʤ ʧʦʪʨʝʙʫʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʨʦʜʘ. ʆʜʥʘʢʦ ʜʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʘ ʨʝʚʠʟʠʷ ʨʦʜʘ Dulichiopsis ʩ ʧʨʠʤʝʥʝʥʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʦʧʳʪʢʘ ʠʟʚʣʝʯʴ ɼʅʂ ʠʟ ʠʤʝʶʱʝʛʦʩʷ 

ʤʘʪʝʨʠʘʣʘ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʙʳʣʘ ʫʩʧʝʰʥʦʡ. ʄʳ ʥʘʜʝʝʤʩʷ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʩʙʦʨʳ ʚ ʙʫʜʫʱʝʤ ʧʦʟʚʦʣʷʪ ʧʨʦʚʝʩʪʠ ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ.  
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ɻɸʇʃʆʊʀʇʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ɼɺʋʍ ʉʊɸɼ ʉʀɻɸ COREGONUS 

LAVARETUS (TELEOSTEI : SALMONIFORMES ) ʆʊ ʇʈʆʀɿɺʆɼʀʊɽʃɽʁ 

ʀɿ ʂʋʈʐʉʂʆɻʆ ʀ ʌʀʅʉʂʆɻʆ ɿɸʃʀɺʆɺ ɹɸʃʊʀʁʉʂʆɻʆ ʄʆʈʗ  

ʂʠʩʝʣʝʚʘ ʄ.ʅ., ʄʠʪʨʶʰʢʠʥʘ ɼ.ʂ., ɸʧʘʣʠʢʦʚʘ ʆ.ɺ.  

 ʉʘʥʢʪ- ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʬʠʣʠʘʣ ɻʅʎ ʈʌ ʌɻɹʅʋ çɺʅʀʈʆè (çɻʦʩʅʀʆʈʍè ʠʤ. 

ʃ. ʉ. ɹʝʨʛʘè), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, marina.marinakisel@yandex.ru 

 

ʉʠʛʦʚʳʝ ʨʳʙʳ (Coregonidae) ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʮʝʥʥʳʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʨʝʩʫʨʩʦʚ ʈʦʩʩʠʠ. ʅʘ ʦʩʥʦʚʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʫ ʩʠʛʦʚʳʭ ʨʳʙ 

ʚʳʜʝʣʷʶʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ, ʧʦʜʚʠʜʦʚ, ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʦʚ, ʤʦʨʬ ʠ ʧʨ. [1]. 

ɼʘʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʩʪʘʜ ï ʚʘʞʥʳʡ ʬʘʢʪʦʨ 

ʧʦʜʜʝʨʞʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʜʠʢʦʡ ʧʦʧʫʣʷʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʝʸ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʣʠʟʦʩʪʴʶ (ʠʜʝʥʪʠʯʥʦʩʪʴʶ) ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʧʫʩʢʘʝʤʦʡ ʤʦʣʦʜʠ ʠ ʜʠʢʠʭ ʦʩʦʙʝʡ, ʦʙʠʪʘʶʱʠʭ ʚ ʚʦʜʦʝʤʝ 

ʚʳʧʫʩʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʘʧʣʦʪʠʧʦʚ ʚ ʜʚʫʭ ʨʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʳʭ 

ʩʪʘʜʘʭ (ʈʄʉ) ʩʠʛʘ ʝʚʨʦʧʝʡʩʢʦʛʦ ʚ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʉɿ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ 

ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʠʛʘ ʚ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʧʘʜʝʥʠʷ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʝ.  

ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʛʘʧʣʦʪʠʧʠʨʦʚʘʥʠʷ ʨʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ 

ʩʠʛʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʟ ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ (49 ʵʢʟ.), ʠ ʈʄʉ 

ʩʠʛʘ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʟ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ (53 ʵʢʟ.) 

ʤʝʪʦʜʦʤ ʇʎʈ-ʇɼʈʌ ʫʯʘʩʪʢʘ ND1/ND2 ʤʪɼʅʂ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʝʛʦ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʦʙʨʘʟʮʘʭ ʩ ʨʘʟʥʳʤʠ ʛʘʧʣʦʪʠʧʘʤʠ. 

ʈʝʘʢʮʠʠ ʵʥʜʦʥʫʢʣʝʘʟʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʧʨʦʙ ʩʠʛʘ 

ʧʨʦʚʝʜʝʥʳ ʯʝʪʳʨʴʤʷ ʬʝʨʤʝʥʪʘʤʠ, ʚʳʷʚʣʷʶʱʠʤʠ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʨʘʥʝʝ [2], 

ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʧʦʣʠʤʦʨʬʠʟʤ: AluI, ApaI, Bme18I, Kzo9I. ʅʘ ʦʩʥʦʚʝ 

ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʚ 11 ʩʘʡʪʘʭ ʨʝʩʪʨʠʢʮʠʠ ʯʝʪʳʨʝʭ ʦʪʦʙʨʘʥʥʳʭ ʨʝʩʪʨʠʢʪʘʟ ʚ ʜʚʫʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʳʙʦʨʢʘʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 9 ʛʘʧʣʦʪʠʧʦʚ.  

ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ND1/ND2 ʤʪɼʅʂ ʩʠʛʦʚ ʩ ʨʘʟʥʳʤʠ ʛʘʧʣʦʪʠʧʘʤʠ (ʥʘ 

ʦʩʥʦʚʝ ʇʎʈ-ʇɼʈʌ) ʚʳʷʚʠʣʦ 30 ʚʘʨʠʘʙʝʣʴʥʳʭ ʩʘʡʪʦʚ. ʉʨʝʜʠ ʚʩʝʭ ʛʘʧʣʦʪʠʧʦʚ ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʳʙʦʨʢʘʭ ʫʨʦʚʝʥʴ ʜʠʚʝʨʛʝʥʮʠʠ ʥʝ ʧʨʝʚʳʰʘʣ 0.7% (ʪʘʙʣ.). 
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ɺʝʣʠʯʠʥʘ ʜʠʚʝʨʛʝʥʮʠʠ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʤʝʞʜʫ 

ʛʘʧʣʦʪʠʧʘʤʠ 

  
Cl 221 

Clav1 

Cl 220 

Clav2  

Cl 225 

Clav3 

Cl 245 

Clav3 

Cl 216 

Clav4 

Cl 13 

Clav5 

Cl 165 

Clav5 

Cl 238 

Clav10 

Cl 687 

Clav11 

Cl 697 

Clav15 

Cl 220 

Clav2 
0,00044          

Cl 225 

Clav3  
0,00263 0,00219                 

Cl 245 

Clav3  
0,00350 0,00306 0,00087               

Cl 216 

Clav4  
0,00614 0,00659 0,00661 0,00748             

Cl 13 

Clav5  
0,00306 0,00350 0,00307 0,00307 0,00703           

Cl 165 

Clav5  
0,00262 0,00306 0,00263 0,00350 0,00659 0,00044         

Cl 238 

Clav10  
0,00262 0,00306 0,00263 0,00350 0,00658 0,00306 0,00262       

Cl 687 

Clav11  
0,00614 0,00658 0,00660 0,00747 0,00175 0,00614 0,00570 0,00658     

Cl 697 

Clav15  
0,00306 0,00350 0,00307 0,00394 0,00703 0,00350 0,00306 0,00306 0,00702   

S.leucic

hthys 
0,05480 0,05528 0,05499 0,05582 0,05488 0,05486 0,05434 0,05431 0,05389 0,05481 

 

ʇʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥʘʭ ʥʫʢʣʝʦʪʠʜʥʦʡ ʜʠʚʝʨʛʝʥʮʠʠ ʤʝʞʜʫ 

ʛʘʧʣʦʪʠʧʘʤʠ, ʥʘ ʜʝʥʜʨʦʛʨʘʤʤʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʦʩʦʙʣʝʥʠʝ ʛʨʫʧʧʳ ʛʘʧʣʦʪʠʧʦʚ 

ʩʠʛʘ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʌʠʥʩʢʦʤ ʟʘʣʠʚʝ (ʨʠʩʫʥʦʢ), ʯʪʦ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʪʘʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦʡ ʩʫʙʧʦʧʫʣʷʮʠʠ, ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʜʘʣʴʥʠʭ ʤʠʛʨʘʮʠʡ ʠ 

ʦʙʠʪʘʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʣʝʢʦ ʦʪ ʤʝʩʪ ʚʳʣʫʧʣʝʥʠʷ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʚʦʜʘʭ 

ʟʘʣʠʚʘ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʩʠʛʘ ʌʠʥʩʢʦʛʦ ʠ ʂʫʨʰʩʢʦʛʦ 

ʟʘʣʠʚʦʚ ʦʙʫʩʣʦʚʣʝʥʳ ʩʦʯʝʪʘʥʠʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʟʣʠʯʠʡ, ʠʩʪʦʨʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʕʪʠ ʬʘʢʪʦʨʳ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʥʠʢʘʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʫ ʢʘʞʜʦʡ 

ʧʦʧʫʣʷʮʠʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʝʥʠʝ ʤʝʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚ ʪʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ.  
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ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʨʝʚʦ (UPGMA ï ʜʝʥʜʨʦʛʨʘʤʤʘ) ʛʘʧʣʦʪʠʧʦʚ ʩʠʛʘ ʚ ʜʚʫʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ ʩʪʘʜʘʭ.  
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ʄʆʃɽʂʋʃʗʈʅɸʗ ʀɼɽʅʊʀʌʀʂɸʎʀʗ ʀ ʇʈʆʀʉʍʆɾɼɽʅʀɽ 

ʂʆʈʖʐɽʂ, ʆɹʀʊɸʖʑʀʍ ɺ ɹɸʉʉɽʁʅɽ ʄʆʈʗ ʃɸʇʊɽɺʓʍ  
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ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ. ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, nkovpak@yandex.ru 

 

ɼʣʷ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʙʠʦʪʳ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʧʣʝʡʩʪʦʮʝʥʦʚʳʝ 

ʦʣʝʜʝʥʝʥʠʷ ʠʛʨʘʣʠ ʜʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʚ ʨʘʩʩʝʣʝʥʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʦʜʝʣʝʡ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʦʚ [1]. ʂʦʨʶʰʢʠ ʩʝʤʝʡʩʪʚʘ 

Osmeridae ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʦʚʳʭ ʤʦʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʯʝʪʚʝʨʪʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʥʘ ʠʩʪʦʨʠʶ 

ʨʘʩʩʝʣʝʥʠʷ, ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʘʨʝʘʣʝ, ʤʝʭʘʥʠʟʤʦʚ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ. ʆʮʝʥʢʘ 

ʚʣʠʷʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ɸʟʠʘʪʩʢʦʡ ʢʦʨʶʰʢʠ 

Osmerus dentex Steindachner et Kner, 1870 ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʝʝ ʘʨʝʘʣʘ (ɹʝʣʦʝ, 

ɹʘʨʝʥʮʝʚʦ, ʂʘʨʩʢʦʝ, ʏʫʢʦʪʩʢʦʝ, ɹʝʨʠʥʛʦʚʦ, ʆʭʦʪʩʢʦʝ ʠ ʗʧʦʥʩʢʦʝ ʤʦʨʷ) 

ʧʦʟʚʦʣʠʣʘ ʧʨʝʜʣʦʞʠʪʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʫʶ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʤʦʜʝʣʴ [2]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʚʠʜʘ ʦʪʨʘʞʘʝʪ 

ʠʩʪʦʨʠʯʝʩʢʫʶ ʠʟʦʣʷʮʠʶ ʧʦʧʫʣʷʮʠʡ ʚ ʧʨʝʜʢʦʚʦʤ ʨʝʬʫʛʠʫʤʝ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ ʠ 

ʶʞʥʘʷ ʯʘʩʪʴ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ), ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʩʝʣʝʥʠʝʤ ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʠ 

ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʦʙʝʨʝʞʠʡ ɽʚʨʘʟʠʠ ʚ ʧʝʨʠʦʜʳ ʪʨʘʥʩʛʨʝʩʩʠʡ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. 

ʆʙʦʩʥʦʚʘʥʘ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩ ʦʜʥʠʤ ʦʩʥʦʚʥʳʤ ʨʝʬʫʛʠʫʤʦʤ ʚ 

ɺʦʩʪʦʯʥʦʡ ʇʘʮʠʬʠʢʝ, ʘ ʪʘʢʞʝ ʢʨʠʧʪʠʯʝʩʢʠʤ ʨʝʬʫʛʠʫʤʦʤ, ʩʦʭʨʘʥʷʚʰʠʤʩʷ ʚʦ 

ʚʨʝʤʷ ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʚ ɹʝʣʦʤ ʤʦʨʝ. ʅʝʨʝʰʝʥʥʳʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʦʩʪʘʶʪʩʷ ʙʦʣʝʝ ʯʘʩʪʥʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʠʟʫʯʝʥʥʦʩʪʴʶ ʧʨʦʪʷʞʝʥʥʦʡ ʘʨʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ɽʚʨʘʟʠʠ 

ʦʪ ɹʝʣʦʛʦ ʜʦ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ. ʕʪʦ ʜʝʣʘʝʪ ʢʘʞʜʫʶ ʥʦʚʫʶ ʠʩʪʦʨʠʯʝʩʢʫʶ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʚʘʞʥʦʡ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʛʠʧʦʪʝʟʳ ʠ ʧʦʥʠʤʘʥʠʷ 

ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʛʦ ʨʘʩʩʝʣʝʥʠʷ ʩʝʚʝʨʥʳʭ ʤʦʨʩʢʠʭ ʠ ʵʩʪʫʘʨʥʳʭ ʚʠʜʦʚ ʨʳʙ ʧʦ 

ʘʨʝʘʣʫ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠʩʪʦʨʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʬʘʫʥʳ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ ʚ ʨʘʤʢʘʭ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʢʦʪʦʨʦʝ, ʢʘʢ 

ʦʞʠʜʘʝʪʩʷ, ʙʫʜʝʪ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʤ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ [3].  

ʄʳ ʠʟʫʯʠʣʠ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʥʝʝ ʥʝ ʠʩʩʣʝʜʦʚʘʥʥʦʡ 

ʧʦʧʫʣʷʮʠʠ ʢʦʨʶʰʝʢ ʠʟ ʜʝʣʴʪʳ ʨʝʢʠ ʃʝʥʘ (ʙʘʩʩʝʡʥ ʤʦʨʷ ʃʘʧʪʝʚʳʭ). 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʥʘ ʦʩʥʦʚʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʚʫʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʛʝʥʦʚ, 

ʢʦʜʠʨʫʶʱʠʭ ʮʠʪʦʭʨʦʤ c ʦʢʩʠʜʘʟʫ-I (COI) ʠ ʮʠʪʦʭʨʦʤ b (Cytb). ʂʨʦʤʝ ʥʦʚʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ ʠʟ 

ɻʝʥʙʘʥʢʘ, ʚʢʣʶʯʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ O. dentex ʠʟ ʨʘʟʥʳʭ ʣʦʢʘʣʴʥʦʩʪʝʡ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʙʘʩʩʝʡʥʘʤ ʊʠʭʦʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʦʚ. ɼʣʷ ʙʦʣʝʝ 

ʪʦʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʞʚʠʜʦʚʦʡ ʜʠʚʝʨʛʝʥʮʠʠ ʚʥʫʪʨʠ ʨʦʜʘ 

Osmerus ʚ ʘʥʘʣʠʟ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ O. mordax ʠ O. eperlanus. 
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ɺ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʝʡ ʛʨʫʧʧʳ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʤʦʡʚʘ Mallotus villosus. ɼʣʠʥʘ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʦʩʣʝ ʚʳʨʘʚʥʠʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 665 ʠ 606 

ʧʘʨ ʥʫʢʣʝʦʪʠʜʦʚ ʜʣʷ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʚ Cytb ʠ COI, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʦʛʣʘʩʥʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʤ ʨʝʢʦʥʩʪʨʫʢʮʠʷʤ ʥʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʳʭ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʤʘʨʢʝʨʦʚ, ʚʳʜʝʣʷʶʪʩʷ ʯʝʪʳʨʝ ʤʦʥʦʬʠʣʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʠʜʘʤ O. dentex, O. mordax, O. eperlanus ʠ M. 

villosus. ʄʦʥʦʬʠʣʝʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʨʦʜʘ Osmerus ʩʪʨʦʛʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʨʠ 

ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (99% BPs). ʊʝʩʪʠʨʫʝʤʘʷ ʚʳʙʦʨʢʘ 

ʢʦʨʶʰʝʢ ʠʟ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʃʝʥʘ ʦʪʥʦʩʠʪʩʷ ʢ O. dentex (99ï97% BPs) ʠ ʥʝ ʤʝʥʷʝʪ 

ʧʦʣʦʞʝʥʠʝ ʥʘ ʚʩʝʭ ʛʝʥʥʳʭ ʜʝʨʝʚʴʷʭ. ʄʦʣʝʢʫʣʷʨʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʦʛʣʘʩʫʝʪʩʷ 

ʩ ʜʘʥʥʳʤʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʦʚ. ɺ 

ʧʨʝʜʝʣʘʭ ʛʨʫʧʧʳ O. dentex, ʚʢʣʶʯʘʷ ʦʙʨʘʟʮʳ ʠʟ ʤʦʨʷ ʃʘʧʪʝʚʳʭ, ʜʠʚʝʨʛʝʥʮʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʦ ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʝ ʤʘʨʢʝʨʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ (Dxy 

= 0.00254 Ñ 0.00053, ʚ ʩʨʝʜʥʝʤ). ʋʨʦʚʝʥʴ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ O. dentex 

ʥʝ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʩ ʤʝʞʚʠʜʦʚʳʤ ʜʣʷ ʪʨʝʭ ʚʠʜʦʚ ʚʥʫʪʨʠ ʨʦʜʘ Osmerus, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʝʥʝʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʨʠʩ.) ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʩʪʠʨʫʝʤʦʡ ʚʳʙʦʨʢʠ ʢ O. dentex ʠ ʝʝ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʙʣʠʟʦʩʪʴ ʩ O. dentex ʠʟ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ. 

ɻʝʥʝʘʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʳʚʳ ʤʝʞʜʫ ʛʘʧʣʦʪʠʧʘʤʠ O. dentex, O. Mordax ʠ O. 

eperlanus ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʨʘʩʩʪʦʷʥʠʷ ʚʥʫʪʨʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ.  

ʅʝʩʢʦʣʴʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʩʪʨʫʢʪʫʨʘ MJ ʩʝʪʝʡ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪ ʦʩʥʦʚʥʳʭ ʛʘʧʣʦʪʠʧʦʚ) ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʚʳʜʚʠʥʫʪʫʶ ʨʘʥʝʝ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʛʠʧʦʪʝʟʫ ʦ ʨʘʩʩʝʣʝʥʠʠ O. dentex ʠʟ 

ʦʩʥʦʚʥʦʛʦ ʨʝʬʫʛʠʫʤʘ ʚ ɺʦʩʪʦʯʥʦʡ ʇʘʮʠʬʠʢʝ ʧʦ ʦʩʠ ʚʦʩʪʦʢïʟʘʧʘʜ. ʇʦʩʣʝ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʩʧʣʦʰʥʦʛʦ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ 

ʤʦʨʷ ʠ ʜʝʛʣʷʮʠʘʮʠʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʦ-ʂʘʨʩʢʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʱʠʪʘ, 

ʛʨʘʥʠʯʘʱʝʛʦ ʩ ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʴʶ ʧʦʣʫʦʩʪʨʦʚʘ ʊʘʡʤʳʨ, ʫ O. dentex 

ʧʦʷʚʠʣʘʩʴ ʥʦʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ 

ɽʚʨʘʟʠʠ. ʆʩʦʙʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ O. dentex ʠʟ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʃʝʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʩʦʭʨʘʥʝʥʠʠ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ ʜʚʫʭ ʬʠʣʦʛʨʫʧʧ ʛʘʧʣʦʪʠʧʦʚ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ 

ʜʦʤʠʥʠʨʫʝʪ ʚ ʙʘʩʩʝʡʥʝ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʘ ʚʪʦʨʘʷ ʚ ʤʦʨʷʭ ʙʘʩʩʝʡʥʘ ʉʝʚʝʨʥʦʛʦ 

ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ [2]. 
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ɻʝʥʝʘʣʦʛʠʯʝʩʢʠʝ ʩʝʪʠ (MJ ï ʘʥʘʣʠʟ) ʛʘʧʣʦʪʠʧʦʚ ʛʝʥʘ Cytb (ʘ) ʠ COI (ʙ) ʤʪɼʅʂ 

ʢʦʨʶʰʝʢ ʨʦʜʘ Osmerus, ʧʦʩʪʨʦʝʥʥʳʝ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʘʥʥʳʭ ʠʟ ɻʝʥʙʘʥʢʘ. ʅʘ 

ʚʝʪʚʷʭ ʫʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʤʫʪʘʮʠʡ. ʈʘʟʤʝʨ ʦʢʨʫʞʥʦʩʪʝʡ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ 

ʘʙʩʦʣʶʪʥʳʤ ʯʘʩʪʦʪʘʤ ʛʘʧʣʦʪʠʧʦʚ. 
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ɺ 1931 ʛ. ɸ.ɺ. ʀʚʘʥʦʚ ʩʜʝʣʘʣ ʠʥʪʝʨʝʩʥʫʶ ʥʘʭʦʜʢʫ. ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ 

ʤʘʢʨʦʙʝʥʪʦʩʘ ʇʨʠʤʦʨʴʷ ʠ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʥʘ ʨʘʟʨʝʟʝ ʥʘʧʨʦʪʠʚ ʛ. 

ɸʣʝʢʩʘʥʜʨʦʚʩʢ-ʉʘʭʘʣʠʥʩʢʠʡ ʚ ʧʦʜʥʷʪʦʤ ʩ ʛʣʫʙʠʥʳ 72ï84 ʤ ʦʪʪʝʨʪʨʘʣʝ ʦʥ 

ʦʙʥʘʨʫʞʠʣ ʞʠʚʦʡ ʵʢʟʝʤʧʣʷʨ ʥʝ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʪʘʢʠʭ ʛʣʫʙʠʥ ʩʫʙʪʨʦʧʠʯʝʩʢʦ-

ʥʠʟʢʦʙʦʨʝʘʣʴʥʦʛʦ ʜʚʫʩʪʚʦʨʯʘʪʦʛʦ ʤʦʣʣʶʩʢʘ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʫʩʪʨʠʮʳ 

Crassostrea gigas (Thunberg, 1793): çʀʥʪʝʨʝʩʥʦ ʥʘʭʦʞʜʝʥʠʝ ʟʜʝʩʴ 1 ʵʢʟ. ʞʠʚʦʡ 

ʫʩʪʨʠʮʳè [1, ʉ. 99]. ɺ ʧʨʝʞʥʠʝ ʛʦʜʳ ʦʥʘ ʟʜʝʩʴ ʦʪʤʝʯʘʣʘʩʴ ʪʦʣʴʢʦ ʚ ʧʨʠʙʨʝʞʥʦʡ 

ʟʦʥʝ: ʫ ʤʘʪʝʨʠʢʦʚʦʛʦ ʧʦʙʝʨʝʞʴʷ ï ʚ ʨʘʡʦʥʝ ʙ. ɻʨʦʩʩʝʚʠʯʠ (ʦʢʦʣʦ 48 ʩ.ʰ.), ʚ ʟʘʣ. 

ʏʠʭʘʯʝʚʘ ʠ ʙ. ʊʘʙʦ; ʩʦ ʩʪʦʨʦʥʳ ʉʘʭʘʣʠʥʘ ï ʫ ʩʸʣ ɼʫʵ ʠ ɺʠʘʭʪʫ, ʚ ʨʘʡʦʥʝ ʫʩʪʴʝ ʨ. 

ɹʦʣʴʰʘʷ ɸʣʝʢʩʘʥʜʨʦʚʢʘ ï ʤ. ɾʦʥʢʠʝʨʘ (ʙʝʨʝʛʦʚʳʝ ʚʳʙʨʦʩʳ) ʠ ʫ ʩʢʘʣ ʊʨʠ ɹʨʘʪʘ 

(ʩʙʦʨʳ ɾ.ʌ. ʃʘʧʝʨʫʟʘ, ʃ.ʀ. ʐʨʝʥʢʘ, ʌ.ɹ. ʐʤʠʜʪʘ, ʇ.ʇ. ɻʣʝʥʘ ʠ ʄ.ʅ. 

ʇʘʚʣʝʥʢʦ).  

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʦʙʳʯʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʵʪʦʛʦ ʤʝʣʢʦʚʦʜʥʦʛʦ ʠ 

ʪʝʧʣʦʚʦʜʥʦʛʦ ʚʠʜʘ ʥʘ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ, ʦʟʚʫʯʝʥʥʘʷ ɸ.ɺ. ʀʚʘʥʦʚʳʤ ʠʥʬʦʨʤʘʮʠʷ 

ʥʝ ʧʨʠʚʣʝʢʣʘ ʚʥʠʤʘʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʅʝ ʧʨʠʜʘʣʘ ʟʥʘʯʝʥʠʝ 

ʜʘʥʥʦʤʫ ʬʘʢʪʫ ʠ ʇ.ɸ. ɼʫʣʝʥʠʥʘ, ʭʦʪʷ ʠ ʧʨʠʚʝʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ C. gigas 

ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ ʧʦ ʝ y ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚ ʊʘʪʘʨʩʢʦʤ 

ʧʨʦʣʠʚʝ: çʋ ʤʘʪʝʨʠʢʦʚʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʪʤʝʯʝʥ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 1 ʤ ʜʦ 12 ʤ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʦʙʠʪʘʥʠʷ ʚʠʜʘ ʚ ʊʘʪʘʨʩʢʦʤ ʧʨʦʣʠʚʝ ï 50 ʤè [2, ʉ. 38]. 

ʊʝʤ ʩʘʤʳʤ ʦʥʘ ʢʘʢ ʙʳ ʧʦʜʪʚʝʨʜʠʣʘ ʧʨʠʩʫʪʩʪʚʠʝ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʧʦʩʝʣʝʥʠʡ 

ʫʩʪʨʠʮʳ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʣʘ 

ʤʝʩʪʘ ʠʭ ʥʘʭʦʞʜʝʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʢʦʥʯʘʪʝʣʴʥʦ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʘʢʦʡ 

ʬʦʨʤʳ ʵʧʠʬʘʫʥʥʦʛʦ ʤʘʢʨʦʙʝʥʪʦʩʘ ʚ ʊʘʪʘʨʩʢʦʤ ʧʨʦʣʠʚʝ ʥʘʩ ʫʙʝʜʠʣʠ 

ʩʦʙʩʪʚʝʥʥʳʝ ʩʙʦʨʳ C. gigas ʠʟ ʪʨʘʣʦʚʳʭ ʫʣʦʚʦʚ ʚ 2015, 2018 ʠ 2020 ʛʛ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʘ ʘʨʭʠʚʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʊʀʅʈʆ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʜʠʥʦʯʥʳʝ ʞʠʚʳʝ ʫʩʪʨʠʮʳ ʠ 

ʥʝʙʦʣʴʰʠʝ ʜʨʫʟʳ ʠʟ ʜʚʫʭïʪʨʝʭ ʩʨʦʩʰʠʭʩʷ ʤʦʣʣʶʩʢʦʚ ʩ ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʢ ʠʭ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʫʩʪʳʤʠ ʨʘʢʦʚʠʥʘʤʠ ʠʣʠ ʦʜʠʥʦʯʥʳʤʠ ʩʪʚʦʨʢʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʚʜʦʣʴ ʩʘʭʘʣʠʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʪ 

ʟʘʣ. ɺʠʘʭʪʫ ʥʘ ʩʝʚʝʨʝ ʜʦ ʤ. ʃʘʤʘʥʦʥ ʥʘ ʶʛʝ ʚ ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ ʦʪ 12 ʜʦ 317 ʤ 

(ʚʩʝʛʦ 7 ʥʘʭʦʜʦʢ). ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʥʝʢʨʫʧʥʳʝ ʦʩʦʙʠ ʩ ʚʳʩʦʪʦʡ ʨʘʢʦʚʠʥʳ ʜʦ 131 

ʤʤ. ʀʥʦʛʜʘ ʥʘ ʠʭ ʩʪʚʦʨʢʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʤʦʣʦʜʴ. ʇʨʠʤʝʨʥʦ ʢ ʵʪʦʤʫ ʞʝ ʫʯʘʩʪʢʫ 

ʧʨʠʫʨʦʯʝʥʳ ʠ ʥʘʭʦʜʢʠ ʩʫʙʨʝʮʝʥʪʥʳʭ ʨʘʢʦʚʠʥ ʦʙʩʫʞʜʘʝʤʦʛʦ ʚʠʜʘ: ʠʭ ʣʠʰʴ ʥʝ 
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ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʟʘʣ. ɺʠʘʭʪʫ ʜʦ ʤ. ʍʦʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʜʥʘʞʜʳ ʥʘʡʜʝʥʳ ʟʘʤʝʪʥʦ 

ʶʞʥʝʝ ʤ. ʃʘʤʘʥʦʥ ʥʘ ʛʣʫʙʠʥʝ 604 ʤ (ʚʩʝʛʦ 14 ʥʘʭʦʜʦʢ). ɺ ʦʜʥʦʤ ʪʨʘʣʝʥʠʠ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʦʪ 1 ʜʦ 27 ʵʢʟʝʤʧʣʷʨʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʨʘʢʦʚʠʥʳ ʠʤʝʶʪ ʚʳʪʷʥʫʪʫʶ ʬʦʨʤʫ, ʥʦ ʠʭ ʩʦʩʪʦʷʥʠʝ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʨʘʟʣʠʯʥʳ. 

ʉʜʚʦʝʥʥʳʝ ʩʪʚʦʨʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʴʶ, ʘ ʥʝʧʘʨʥʳʝ ï 

ʟʘʯʘʩʪʫʶ ʩʫʙʬʦʩʩʠʣʴʥʦʛʦ ʚʠʜʘ. ɺʥʝ ʚʩʷʢʠʭ ʩʦʤʥʝʥʠʡ, ʠʤʝʶʱʠʝʩʷ ʚ ʥʘʰʝʤ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʜʘʥʥʳʝ ʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʞʠʚʳʭ ʦʩʦʙʝʡ ʠ ʧʫʩʪʳʭ ʨʘʢʦʚʠʥ C. gigas 

ʥʘ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʦʪʨʘʞʘʶʪ ʣʠʰʴ ʤʘʣʫʶ ʯʘʩʪʴ 

ʪʦʡ ʢʘʨʪʠʥʳ, ʢʦʪʦʨʘʷ ʪʘʤ ʩʫʱʝʩʪʚʫʝʪ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɺʘʞʥʦ ʠ ʪʦ, ʯʪʦ 

ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʧʦʩʝʣʝʥʠʷ ʫʩʪʨʠʮʳ, ʘ ʚʝʨʥʝʝ ʧʩʝʚʜʦʧʦʩʝʣʝʥʠʷ, ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʜʣʷ ʥʝʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʨʠʜʦʥʥʳʭ ʚʦʜ ʚʨʷʜ ʣʠ 

ʩʧʦʩʦʙʥʳ ʢ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ. ɺ ʚʦʜʘʭ ʇʨʠʤʦʨʴʷ ʦʥʘ ʥʝʨʝʩʪʠʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʦʜʳ ʚʳʰʝ 17Áʉ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʬʝʤʝʨʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ C. gigas ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ ʝ y ʣʝʜʦʚʳʤ ʨʘʟʥʦʩʦʤ ʠʟ ʨʘʡʦʥʦʚ ʤʘʩʩʦʚʳʭ 

ʚʝʨʭʥʝʮʠʨʢʫʤʣʠʪʦʨʘʣʴʥʳʭ ʧʦʩʝʣʝʥʠʡ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʷʭ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ. ɹʣʘʛʦʜʘʨʷ ʦʪʝʧʣʷʶʱʝʤʫ ʜʝʡʩʪʚʠʶ 

ʦʧʨʝʩʥʝʥʥʳʭ ʚʦʜ ɸʤʫʨʩʢʦʛʦ ʣʠʤʘʥʘ ʠ ʥʘʣʠʯʠʶ ʧʦʜʭʦʜʷʱʠʭ ʪʚʝʨʜʳʭ ʛʨʫʥʪʦʚ ʫ 

ʤʘʪʝʨʠʢʦʚʦʛʦ ʧʦʙʝʨʝʞʴʷ ʩʝʚʝʨʥʝʝ ʟʘʣ. ʏʠʭʘʯʝʚʘ, ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 12 ʤ (ʧʦ ʥʘʰʠʤ 

ʜʘʥʥʳʤ ʜʦ 11 ʤ) ʩʢʣʘʜʳʚʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʩʦʢʦʛʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʩʪʨʠʮʳ [2]. ɺ ʨʷʜʝ ʤʝʩʪ ʦʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʮʝʣʠʢʦʤ 

ʧʦʢʨʳʚʘʝʪ ʜʥʦ, ʘ ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 50 ʵʢʟ/ʤ2, ʙʠʦʤʘʩʩʘ ï 20 ʢʛ/ʤ2 

(ʜʘʥʥʳʝ ɸ.ɸ. ɼʫʣʝʥʠʥʘ). ɺ ʧʦʣʴʟʫ ʚʳʩʢʘʟʘʥʥʦʛʦ ʥʘʤʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʧʦʩʝʣʝʥʠʡ C. gigas ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʘʢʞʝ 

ʥʘʭʦʞʜʝʥʠʝ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʥʘ ʛʣʫʙʠʥʘʭ 150ï200 ʤ ʧʫʩʪʳʭ 

ʨʘʢʦʚʠʥ ʜʨʫʛʦʛʦ ʤʝʣʢʦʚʦʜʥʦʛʦ ʠ ʪʝʧʣʦʚʦʜʥʦʛʦ ʚʠʜʘ ʜʚʫʩʪʚʦʨʯʘʪʦʛʦ ʤʦʣʣʶʩʢʘ 

ʘʤʫʨʩʢʦʡ ʧʦʪʘʤʦʢʦʨʙʫʣʳ Potamocorbula amurensis (ʜʘʥʥʳʝ ʆ.ɸ. ʉʢʘʨʣʘʪʦ). ɺ 

ʊʘʪʘʨʩʢʦʤ ʧʨʦʣʠʚʝ ʦʥʘ ʜʦʩʪʦʚʝʨʥʦ ʦʙʠʪʘʝʪ ʪʦʣʴʢʦ ʚ ʧʨʦʣ. ʅʝʚʝʣʴʩʢʦʛʦ. 

ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʧʨʦʯʥʳʡ ʙʝʨʝʛʦʚʦʡ ʧʨʠʧʘʡ ʦʙʳʯʥʦ 

ʦʙʨʘʟʫʝʪʩʷ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʜʝʢʘʙʨʷ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʤʝʨʟʘʥʠʝ ʢ ʝʛʦ ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʢʦʚʠʥ ʫʩʪʨʠʮ. ʇʦʜ 

ʚʣʠʷʥʠʝʤ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʟʠʤʦʡ ʚʝʪʨʦʚ ʩʝʚʝʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʣʝʜʦʚʳʡ 

ʧʦʢʨʦʚ ʚʟʣʘʤʳʚʘʝʪʩʷ ʠ ʦʪʨʳʚʘʝʪʩʷ ʦʪ ʙʝʨʝʛʦʚ. ɺ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʵʪʦʪ ʧʨʦʮʝʩʩ 

ʥʘʩʪʦʣʴʢʦ ʠʥʪʝʥʩʠʚʝʥ, ʯʪʦ ʮʝʣʳʝ ʧʨʠʙʨʝʞʥʳʝ ʣʝʜʷʥʳʝ ʧʦʣʷ ʫʥʦʩʷʪʩʷ ʚ 

ʦʪʢʨʳʪʦʝ ʤʦʨʝ. ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʚʤʝʨʟʰʠʭ ʚ ʣʜy ʨʘʢʦʚʠʥ C. gigas ʥʘ ʛʣʫʙʠʥʫ 

ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʠ ʚʦ ʚʨʝʤʷ ʚʝʩʝʥʥʝʛʦ ʨʘʟʨʫʰʝʥʠʷ ʣʴʜʘ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʠʤʝʥʥʦ 

ʵʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʷʚʣʝʥʥʳʡ ʥʘʤʠ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʧʦʩʝʣʝʥʠʡ C. gigas. ʉ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʳ 

ʚʩʢʨʳʪʠʝ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʥʘʯʠʥʘʝʪʩʷ ʨʘʥʴʰʝ ʠ ʙʦʣʝʝ ʘʢʪʠʚʥʦ, ʯʝʤ ʥʘ ʪʝʭ ʞʝ 

ʰʠʨʦʪʘʭ ʩ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʣʴʜʠʥʳ ʜʨʝʡʬʫʶʪ ʢ 

ʩʘʭʘʣʠʥʩʢʦʤʫ ʧʦʙʝʨʝʞʴʶ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʝʧʣʳʭ ʚʦʜ ʎʫʩʠʤʩʢʦʛʦ ʪʝʯʝʥʠʷ 

ʧʦʩʪʝʧʝʥʥʦ ʪʘʶʪ, ʘ ʞʠʚʳʝ ʦʩʦʙʠ ʠ ʧʫʩʪʳʝ ʨʘʢʦʚʠʥʳ ʫʩʪʨʠʮʳ ʦʧʫʩʢʘʶʪʩʷ ʥʘ ʜʥʦ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʨʘʢʦʚʠʥ ʵʪʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʤʘʣʘʢʦʬʘʫʥʳ ʩ ʣʝʜʦʚʳʤ ʧʨʠʧʘʝʤ 
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ʥʝʦʜʥʦʢʨʘʪʥʦ ʥʘʙʣʶʜʘʣ ʚ 1924ï1932 ʛʛ. ɸ.ʀ. ʈʘʟʠʥ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʫ ʩʪ. 

ʆʢʝʘʥʩʢʦʡ: çéʚʦ ʚʨʝʤʷ ʚʝʩʝʥʥʝʛʦ ʚʩʢʨʳʪʠʷ ʙʫʭʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʤʝʨʟʰʠʝ 

ʫʩʪʨʠʮʳ ʚ ʚʟʣʘʤʳʚʘʶʱʠʭʩʷ ʣʴʜʘʭ, ʢʦʪʦʨʳʝ ʨʘʟʥʦʩʠʣʠʩʴ ʧʦ ʚʩʝʤʫ ɸʤʫʨʩʢʦʤʫ 

ʟʘʣʠʚʫ ʠ ʧʨʠ ʪʘʷʥʠʠ ʣʴʜʘ ʦʧʫʩʢʘʣʠʩʴ ʥʘ ʜʥʦ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥè [3, ʉ. 41]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʚʜʦʣʴ ʩʘʭʘʣʠʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʚ ʨʘʡʦʥʝ ʤʝʞʜʫ ʟʘʣ. ɺʠʘʭʪʫ 

ʠ ʤ. ʃʘʤʘʥʦʥ ʚ ʩʦʩʪʘʚʝ ʜʦʥʥʦʡ ʵʧʠʬʘʫʥʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʜʠʥʦʯʥʳʝ ʠʣʠ ʚ ʚʠʜʝ 

ʥʝʙʦʣʴʰʠʭ ʜʨʫʟ ʵʬʝʤʝʨʥʳʝ ʧʦʩʝʣʝʥʠʷ C. gigas. ʀʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘ ʩʯʝʪ ʨʝʛʫʣʷʨʥʦʛʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʦ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚʟʨʦʩʣʳʭ 

ʦʩʦʙʝʡ ʜʘʥʥʦʛʦ ʚʠʜʘ, ʠʥʦʛʜʘ ʩ ʤʦʣʦʜʴʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʭ ʩʪʚʦʨʦʢ, ʠʟ 

ʤʝʣʢʦʚʦʜʥʳʭ ʨʘʡʦʥʦʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʵʪʦʡ ʘʢʚʘʪʦʨʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʣʝʜʦʚʦʛʦ 

ʨʘʟʥʦʩʘ.  
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ʆʎɽʅʂɸ ʉʂʆʈʆʉʊʀ ʇʆʊʈɽɹʃɽʅʀʗ ʂʀʉʃʆʈʆɼɸ ʀ ɺʓɼɽʃɽʅʀʗ 

ɼʀʆʂʉʀɼɸ ʋɻʃɽʈʆɼɸ ɼɺʋʉʊɺʆʈʏɸʊʓʄʀ ʄʆʃʃʖʉʂɸʄʀ 
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ɺ ʙʝʥʪʦʩʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʫʤʝʨʝʥʥʦʛʦ ʧʦʷʩʘ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʟʘʭʦʨʦʥʝʥʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʫʛʣʝʨʦʜʘ ʠʛʨʘʶʪ ʤʦʨʩʢʠʝ ʨʘʢʦʚʠʥʥʳʝ ʦʨʛʘʥʠʟʤʳ 
(ʚ ʦʩʥʦʚʥʦʤ ʤʦʣʣʶʩʢʠ). ʐʝʣʴʬ ʏʝʨʥʦʛʦ ʤʦʨʷ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʨʘʡʦʥʘ, ʛʜʝ 
ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʦʞʠʚʫʱʠʝ ʤʦʣʣʶʩʢʠ (ʚ ʩʨʝʜʥʝʤ 5ï6 ʣʝʪ) ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ 
ʙʝʥʪʦʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʥʘʩʝʣʷʶʪ ʟʦʥʫ ʛʣʫʙʠʥ ʦʪ ʫʨʝʟʘ ʚʦʜʳ ʜʦ 100ï120 ʤ ʚʜʦʣʴ 
ʚʩʝʛʦ ʧʦʙʝʨʝʞʴʷ [1]. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʧʦʪʦʢ ʨʘʢʦʚʠʥʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʚ ʜʦʥʥʳʝ ʦʩʘʜʢʠ. ɺ 2021 ʛ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ ʟʘʧʫʩʪʠʣʦ ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʢʘʨʙʦʥʦʚʳʭ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʦʮʝʥʢʠ 
ʧʦʪʦʢʦʚ ʢʣʠʤʘʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʛʘʟʦʚ ʚ ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ. ʅʘ ʩʝʚʝʨʦ-
ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʏʸʨʥʦʛʦ ʤʦʨʷ ʙʳʣ ʦʙʨʘʟʦʚʘʥ ʢʘʨʙʦʥʦʚʳʡ ʧʦʣʠʛʦʥ 
çɻʝʣʝʥʜʞʠʢè, ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʢʦʪʦʨʦʛʦ ʩʪʘʣʘ ʦʮʝʥʢʘ ʚʢʣʘʜʘ ʤʝʩʪʥʦʡ ʜʦʥʥʦʡ 
ʙʠʦʪʳ ʚ ʧʦʪʦʢʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʮʠʢʣ ʫʛʣʝʨʦʜʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʘʢʦʚʠʥʳ 
ʦʪʤʠʨʘʶʱʠʭ ʤʦʣʣʶʩʢʦʚ ʟʘʭʦʨʘʥʠʚʘʶʪʩʷ ʚ ʦʩʘʜʢʘʭ, ʚʳʚʦʜʷ ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ʠʟ 
ʮʠʢʣʘ, ʤʦʣʣʶʩʢʠ ʚʳʜʝʣʷʶʪ ʉʆ2 ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʜʳʭʘʥʠʷ, ʥʦ ʠ ʚ ʧʨʦʮʝʩʩʝ 
ʩʠʥʪʝʟʘ ʨʘʢʦʚʠʥʳ, ʧʦʛʣʦʱʘʷ ʅʉʆ3

- ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [2]. ɺʢʣʘʜ 
ʩʦʚʨʝʤʝʥʥʳʭ ʙʝʥʪʦʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʰʝʣʴʬʘ ʏʸʨʥʦʛʦ ʤʦʨʷ ʚ ʩʝʢʚʝʩʪʠʨʦʚʘʥʠʝ ʠ 
ʵʤʠʩʩʠʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʫʛʣʝʨʦʜʘ ʦʩʪʘʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʦʡ ʦʙʣʘʩʪʴʶ. ʆʩʦʙʝʥʥʦ 
ʘʢʪʫʘʣʴʥʳʤʠ ʪʘʢʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
ʠʟʤʝʥʝʥʠʡ, ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʠ ʨʘʩʪʫʱʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 
ʥʘʛʨʫʟʢʠ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʩʪʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ 
ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠ ʚʳʜʝʣʝʥʠʷ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʤʘʩʩʦʚʳʤʠ ʚʠʜʘʤʠ 
ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʧʦʣʠʛʦʥʝ ï Anadara kagoshimensis 
(Tokunaga, 1906), Mytilus galloprovincialis Lamarck, 1819, Pitar rudis (Poli, 1795) 
ʠ Chamelea gallina (Linnaeus, 1758).  

ʇʦ 5 ʵʢʟʝʤʧʣʷʨʦʚ ʤʦʣʣʶʩʢʦʚ ʧʦʤʝʱʘʣʠ ʚ 4 ʟʘʪʝʤʥʝʥʥʳʝ ʸʤʢʦʩʪʠ ʧʦʩʣʝ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʘʢʢʣʠʤʘʮʠʠ, ʧʷʪʳʡ ʪʘʢʦʡ ʞʝ ʩʦʩʫʜ ʦʩʪʘʚʣʷʣʠ ʢʦʥʪʨʦʣʴʥʳʤ. 
ɺʦʜʫ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʬʠʣʴʪʨ ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 0.22 ʤʢʤ. 
ɺʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ʚ ʛʝʨʤʝʪʠʯʥʳʭ ʩʦʩʫʜʘʭ ʩʦʩʪʘʚʣʷʣʦ 3 ʯ. ɼʦ ʠ ʧʦʩʣʝ ʵʢʩʧʦʟʠʮʠʠ 
ʧʨʦʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ, 
pH, ʱʝʣʦʯʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʣʝʥʦʩʪʠ, ʘʤʤʠʘʢʘ. ɺʳʧʦʣʥʷʣʠ ʨʘʩʯʝʪ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʨʙʦʥʘʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʧʨʦʛʨʘʤʤʝ ʉʦ2SYS: ʦʙʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 
CO2 (TCO2), ʛʠʜʨʦʢʘʨʙʦʥʘʪ ʠʦʥʘ (HCO3

-), ʢʘʨʙʦʥʘʪʘ (CO3
2-) ʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ 

CO2 (CO2 aq), ʘ ʪʘʢʞʝ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ CO2 (pCO2), ʥʘʩʳʱʝʥʠʷ 
ʘʨʘʛʦʥʠʪʦʤ (ɋar) ʠ ʢʘʣʴʮʠʪʦʤ (ɋca). ʉʢʦʨʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠ 
ʚʳʜʝʣʝʥʠʷ ʉʆ2 ʧʨʠʚʦʜʠʣʠ ʢ ʩʳʨʦʡ ʤʘʩʩʝ ʤʦʣʣʶʩʢʦʚ. ʇʦʪʦʢ CO2 ʧʝʨʝʩʯʠʪʳʚʘʣʠ 
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ʥʘ ʧʣʦʱʘʜʴ ʜʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʚʝʩʪʥʳʭ ʩʨʝʜʥʠʭ ʙʠʦʤʘʩʩ ʢʘʞʜʦʛʦ ʚʠʜʘ ʥʘ 
ʧʦʣʠʛʦʥʝ.  
ɼʣʷ ʘʥʘʜʘʨʳ, ʤʠʜʠʠ ʠ ʧʠʪʘʨʘ ʧʦʪʨʝʙʣʝʥʠʝ ʆ2 ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 1 ʛ ʚʝʩʘ 

ʤʦʣʣʶʩʢʘ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 0.6ï0.8 ʤʢʄʦʣʴ ʆ2 ʥʘ 1 ʛ ʚʝʩʘ ʚ ʯʘʩ. ʉʫʤʤʘʨʥʦʝ 
ʚʳʜʝʣʝʥʠʝ ʉʆ2 ʤʦʣʣʶʩʢʘʤʠ ʩʦʩʪʘʚʣʷʣʦ: 0.3Ñ0.3 ʤʢʄʦʣʴ ʉʆ2 ʥʘ 1 ʛ ʚʝʩʘ ʚ ʯʘʩ ʫ 
ʘʥʘʜʘʨ, 1.9Ñ0.7 ʤʢʄʦʣʴ ʉʆ2 ʫ ʤʠʜʠʡ, 1.0ï1.5 ʤʢʄʦʣʴ ʉʆ2 ʫ ʧʠʪʘʨʦʚ. ʋ ʘʥʘʜʘʨ 
ʧʨʝʦʙʣʘʜʘʣ ʚʢʣʘʜ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʘ ʫ ʤʠʜʠʡ ʠ ʧʠʪʘʨʦʚ ï ʜʳʭʘʥʠʷ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʧʦʩʪʘʚʢʠ 
ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʤʦʣʣʶʩʢʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʩʨʝʜʥʠʝ 
ʧʦʩʪʘʚʢʠ ʵʪʠʤʠ ʚʠʜʘʤʠ CO2 ʚ ʩʨʝʜʫ ʥʘ ʂʘʨʙʦʥʦʚʦʤ ʧʦʣʠʛʦʥʝ (ʪʘʙʣ.). 

 

ʆʮʝʥʢʘ ʧʦʩʪʘʚʢʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʤʦʣʣʶʩʢʘʤʠ. ɺ ï ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʩʨʝʜʥʷʷ 

ʙʠʦʤʘʩʩʘ ʤʦʣʣʶʩʢʦʚ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʏʝʨʥʦʛʦ ʤʦʨʷ. 

 

ɺʠʜ 
ɺ 

(ʛ/ʤ2) 

ʇʦʩʪʫʧʣʝʥʠʝ 

ʉʆ2 

(ʤʢʄʦʣʴ/ʛĿʛʦʜ) 

ʇʦʩʪʫʧʣʝʥʠʝ 

ʉʆ2 (ʤʄʦʣʴ 

/ʤ2Ŀʜʝʥʴ) 

ʇʦʩʪʫʧʣʝʥʠʝ CO2 

(ʤʄʦʣʴ /ʤ2Ŀʛʦʜ) 

Anadara kagoshimensis 50 2485 0,3 124 

Mytilus galloprovincialis 500 17074 23,4 8537 

Pitar rudis  25 9037 0,6 226 

Chamelea gallina  15 11271 0,5 169 

 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʮʝʥʢʝ ʩʢʦʨʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠ ʚʳʜʝʣʝʥʠʷ 

ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʧʨʦʚʝʜʝʥʥʳʡ ʜʣʷ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ Bivalvia, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʝʩʪʴ ʢʘʢ ʥʝʜʘʚʥʠʝ ʚʩʝʣʝʥʮʳ ï A. kagoshimensis, ʪʘʢ ʠ ʘʚʪʦʭʪʦʥʥʳʝ ʚʠʜʳ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʪʘʢʠʝ ʢʘʢ C. gallina, M. galloprovincialis ʠ P. rudis, 

ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʠʟʚʦʜbʪ ʛʘʟʦʦʙʤʝʥ ʤʠʜʠʷ 

M. galloprovincialis. ʋ A. kagoshimensis ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʠ ʚʳʜʝʣʝʥʠʷ 

ʛʘʟʦʚ ʥʝ ʣʠʥʝʡʥʳʝ, ʯʪʦ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʫ ʥʠʭ 

ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ ʨʝʛʫʣʷʮʠʠ ʵʪʦʡ ʚʝʪʚʠ ʦʙʤʝʥʘ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʤʘʩʰʪʘʙʘ çʛʦʜè 

ʤʦʣʣʶʩʢʠ ʚʳʜʝʣʷʶʪ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʧʨʦʮʝʩʩʝ ʜʳʭʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʨʘʢʦʚʠʥʳ ʙʦʣʴʰʝ, ʯʝʤ ʩʝʢʚʝʩʪʠʨʫʶʪ. ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʨʘʢʦʚʠʥʳ ʚ ʜʦʥʥʳʭ 

ʦʩʘʜʢʘʭ ʩʦʭʨʘʥʷʶʪʩʷ ʪʳʩʷʯʝʣʝʪʠʷʤʠ, ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʵʤʠʩʩʠʶ 

ʤʦʣʣʶʩʢʘʤʠ CO2 ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦʡ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀʆ ʈɸʅ FMWE-
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ʎʝʥʪʨʘʣʴʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʠʩʪʝʤ 

ʦʨʛʘʥʦʚ ʞʠʚʦʪʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʤʘ ʠ ʨʝʘʢʮʠʶ 

ʥʘ ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʘʨʠʘʮʠʠ ʚ ʩʪʨʦʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ, ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʝʡʨʦʛʝʥʝʟ, ʚ ʨʘʟʥʳʭ 

ʪʘʢʩʦʥʘʭ ʦʩʪʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ. ʆʩʥʦʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʛʝʥʥʦ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʝʪʷʭ, ʚʦʚʣʝʯʸʥʥʳʭ ʚ ʥʝʡʨʦʛʝʥʝʟ, ʧʦʣʫʯʝʥʘ ʥʘ 

ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʠ ʧʦʟʚʦʥʦʯʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Spiralia 

ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝ. 

Annelida ï ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʘʢʩʦʥʘ Spiralia, Lophotrochozoa. ʆʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʧʠʨʘʣʴʥʳʤ ʜʨʦʙʣʝʥʠʝʤ, ʤʝʪʘʤʝʨʥʳʤ ʩʪʨʦʝʥʠʝʤ ʪʝʣʘ, 

ʚʪʦʨʠʯʥʦʡ ʧʦʣʦʩʪʴʶ ʪʝʣʘ ʠ ʪʨʦʭʦʬʦʨʥʦʡ ʣʠʯʠʥʢʦʡ. ʅʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʚʟʨʦʩʣʳʭ 

ʦʩʦʙʝʡ ʘʥʥʝʣʠʜ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʦʣʦʚʥʳʤ ʛʘʥʛʣʠʝʤ, ʙʨʶʰʥʦʡ ʥʝʨʚʥʦʡ ʮʝʧʦʯʢʦʡ 

ʠ ʩʝʛʤʝʥʪʘʨʥʳʤʠ ʥʝʨʚʘʤʠ. ɺʦ ʚʨʝʤʷ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʣʠʭʝʪ ʥʝʨʚʥʘʷ 

ʩʠʩʪʝʤʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʥʝʡʨʦʵʢʪʦʜʝʨʤʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʘʙʦʨ ʢʣʶʯʝʚʳʭ ʛʝʥʦʚ, ʚʦʚʣʝʯʸʥʥʳʭ ʚ ʥʝʡʨʦʛʝʥʝʟ, ʚ ʪʦʤ 

ʯʠʩʣʝ Neurogenin, Achaete-scute, SoxB ʠ ʜʨʫʛʠʝ. ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʠʟʫʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʘʪʪʝʨʥʘ ʨʘʟʚʠʪʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚ ʭʦʜʝ 

ʵʤʙʨʠʦʛʝʥʝʟʘ ʫ ʙʝʣʦʤʦʨʩʢʦʡ ʧʦʣʠʭʝʪʳ Alitta virens. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʪʨʘʥʩʢʨʠʧʪʦʤʘ A. virens ʥʘʤʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʛʝʥʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʥʝʡʨʦʛʝʥʝʟʝ ʥʘ 

ʨʘʟʥʳʭ ʵʪʘʧʘʭ. ɹʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʨʘʥʥʠʡ ʩʧʝʮʠʬʠʢʘʪʦʨ SoxB, ʧʨʦʥʝʡʨʘʣʴʥʳʝ 

ʛʝʥʳ, ʪʘʢʠʝ ʢʘʢ Achaete-scute, ʨʝʛʫʣʷʪʦʨ ʚʳʭʦʜʘ ʠʟ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ï Prospero, 

ʘ ʪʘʢʞʝ ʤʘʨʢʝʨʳ ʨʘʥʥʠʭ ʧʦʩʪʤʠʪʦʪʠʯʝʩʢʠʭ ʥʝʡʨʦʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ Synaptotagmin, 

ʨʘʟʣʠʯʥʳʝ ʩʧʝʮʠʬʠʢʘʪʦʨʳ ʠ ʬʘʢʪʦʨʳ ʥʘʚʠʛʘʮʠʠ ʨʦʩʪʘ ʘʢʩʦʥʦʚ ï Robo ʠ Slit.  

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʧʠʡ ʵʪʠʭ ʛʝʥʦʚ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʯʠʩʣʝ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʠ ʛʝʥʥʦ-ʨʝʛʫʣʷʪʦʨʥʦʡ ʩʝʪʠ ʥʝʡʨʦʛʝʥʝʟʘ ʠ 

ʝʸ ʩʭʦʜʩʪʚʝ ʩ ʜʨʫʛʠʤʠ ʠʟʫʯʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʧʦʣʠʭʝʪ ï Capitella teleta ʠ 

Platynereis dumerilii. 

 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʜʝʨʞʘʥʦ ʛʨʘʥʪʦʤ ʈʅʌ 24-24-00149 ʠ 

ʚʳʧʦʣʥʝʥʦ ʚ ʨʝʩʫʨʩʥʦʤ ʮʝʥʪʨʝ ʅʘʫʯʥʦʛʦ ʧʘʨʢʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ çʈʘʟʚʠʪʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠ ʢʣʝʪʦʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡè. 
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PLIOCARDIINAE  (VESICOMYIDAE ): ʇʆ ʉʃɽɼɸʄ ɹʓʃʓʍ ɸʈɽɸʃʆɺ 

ʂʨʳʣʦʚʘ ɽ.ʄ. 

ʀʥʩʪʠʪʫʪ ʦʢʝʘʥʦʣʦʛʠʠ ʠʤ. ʇ.ʇ. ʐʠʨʰʦʚʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, elenamkr@mail.ru 

 

ɼʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ʧʦʜʩʝʤʝʡʩʪʚʘ Pliocardiinae (Vesicomyidae) 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʭ ʛʨʫʧʧ, ʦʩʚʦʠʚʰʠʭ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʙʠʦʪʦʧʳ; ʦʥʠ ʥʘʩʯʠʪʳʚʘʶʪ ʦʢʦʣʦ 100 ʚʠʜʦʚ ʠ ʦʙʠʪʘʶʪ ʚ 

ʨʘʡʦʥʘʭ ʤʝʪʘʥʦʚʳʭ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʚʳʭʦʜʦʚ, ʟʦʥʘʭ ʢʠʩʣʦʨʦʜʥʦʛʦ ʤʠʥʠʤʫʤʘ 

ʠ ʦʢʦʣʦ ʩʢʦʧʣʝʥʠʡ ʨʘʟʣʘʛʘʶʱʝʡʩʷ ʦʨʛʘʥʠʢʠ, ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 100 ʜʦ ʙʦʣʝʝ 

6000 ʤ [1]. ɺʩʝ ʠʟʚʝʩʪʥʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʠʜʳ ʧʦʜʩʝʤʝʡʩʪʚʘ ʞʠʚʫʪ ʚ 

ʦʙʣʠʛʘʪʥʦʤ ʩʠʤʙʠʦʟʝ ʩ ʪʠʦʪʨʦʬʥʳʤʠ g-ʧʨʦʪʝʦʙʘʢʪʝʨʠʷʤʠ, ʦʪ ʢʦʪʦʨʳʭ 

ʧʦʣʫʯʘʶʪ ʥʝʦʙʭʦʜʠʤʦʝ ʧʠʪʘʥʠʝ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʣʠʦʢʘʨʜʠʠʥ ʦʪʨʘʞʘʝʪ 

ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʜʥʝ 

ʦʢʝʘʥʘ, ʢʦʛʜʘ ʧʦʧʫʣʷʮʠʠ ʦʜʥʦʛʦ ʚʠʜʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʪʳʩʷʯʘʤʠ 

ʢʠʣʦʤʝʪʨʦʚ. ʇʨʠ ʪʘʢʦʤ ʭʘʨʘʢʪʝʨʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ 

ʦ ʧʫʪʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʦʨʚʘʥʥʳʭ ʘʨʝʘʣʦʚ ʠ ʩʚʷʟʷʭ ʧʦʧʫʣʷʮʠʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʚʦʟʤʦʞʥʳʭ ʦʙʲʷʩʥʝʥʠʡ ʦʙʩʫʞʜʘʶʪʩʷ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʯʠʥʦʢ ʢ ʨʘʩʩʝʣʝʥʠʶ; 

ʥʘʣʠʯʠʝ ʝʱʝ ʥʝ ʦʪʢʨʳʪʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʙʠʦʪʦʧʦʚ ʩ 

ʧʦʧʫʣʷʮʠʷʤʠ, ʩʦʢʨʘʱʘʶʱʠʭ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʳʤʠ 

ʧʦʧʫʣʷʮʠʷʤʠ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʙʠʦʪʦʧʦʚ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʚ ʧʨʦʰʣʦʤ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʦ ʚʨʝʤʝʥʝʤ ʤʝʥʷʶʪʩʷ [2], ʠ 

ʣʦʢʘʣʴʥʳʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʙʠʦʪʦʧʳ ʤʦʛʫʪ ʚʦʚʩʝ ʠʩʯʝʟʘʪʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʠ 

ʩʳʛʨʘʣʠ ʨʦʣʴ çʧʝʨʝʚʘʣʦʯʥʳʭ ʧʫʥʢʪʦʚè ʜʣʷ ʨʘʩʩʝʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ. 

ʆʜʥʘʢʦ ʦ ʥʘʣʠʯʠʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʣʠʦʢʘʨʜʠʠʥ 

ʚ ʧʨʦʰʣʦʤ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙʥʘʨʫʞʝʥʥʳʝ ʩʫʙʬʦʩʩʠʣʴʥʳʝ ʨʘʢʦʚʠʥʳ. 

ʂʨʫʧʥʳʝ ʨʘʟʤʝʨʳ ʤʦʣʣʶʩʢʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʨʘʢʦʚʠʥ ʜʘʞʝ 

ʚ ʪʘʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʢʘʢ ʞʝʣʦʙʘ. 

ʇʘʣʝʦ-ʥʘʭʦʞʜʝʥʠʷ ʥʳʥʝ ʞʠʚʫʱʠʭ ʚʠʜʦʚ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʝ 

ʘʨʝʘʣʦʚ ʧʣʠʦʢʘʨʜʠʠʥ ʚʦ ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʳʝ ʧʫʪʠ ʤʠʛʨʘʮʠʡ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʮʝʥʘʨʠʝʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʘʨʝʘʣʦʚ, ʘ ʪʘʢʞʝ 

ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʘʤʠʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʙʠʦʪʦʧʦʚ ʚʦ 

ʚʨʝʤʝʥʠ. ʄʥʦʛʠʝ ʩʫʙʬʦʩʩʠʣʴʥʳʝ ʨʘʢʦʚʠʥʳ ʧʣʠʦʢʘʨʜʠʠʥ ʙʳʣʠ ʩʦʙʨʘʥʳ ʩ 

ʧʦʤʦʱʴʶ ʪʨʘʣʦʚ ʠ ʜʥʦʯʝʨʧʘʪʝʣʝʡ, ʟʘʯʘʩʪʫʶ ʝʱʝ ʜʦ ʦʪʢʨʳʪʠʷ ʛʣʫʙʦʢʦʚʦʜʥʳʭ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʙʠʦʪʦʧʦʚ. ʇʘʣʝʦ-ʥʘʭʦʞʜʝʥʠʷ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʜʘʪʠʨʦʚʘʥʘ, 

ʠʟʚʝʩʪʥʳ ʜʣʷ ʙʦʣʝʝ ʜʝʩʷʪʢʘ ʠʟ ʥʳʥʝ ʞʠʚʫʱʠʭ ʚʠʜʦʚ ʧʣʠʦʢʘʨʜʠʠʥ. 

 ɺ ʮʝʣʦʤ, ʥʘʰʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʳʭ 

ʠʟʤʝʥʝʥʠʷʭ ʘʨʝʘʣʦʚ ʚʠʜʦʚ ʩʦ ʚʨʝʤʝʥʠ ʧʣʝʡʩʪʦʮʝʥʘ. ʇʣʝʡʩʪʦʮʝʥʦʚʳʝ 

ʥʘʭʦʞʜʝʥʠʷ ʯʘʩʪʦ ʥʘʭʦʜʷʪʩʷ ʟʘ ʛʨʘʥʠʮʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʨʝʘʣʦʚ ʚʠʜʘ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʉʨʝʜʠʥʥʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʤ ʭʨʝʙʪʝ (ʉɸʍ) ʥʘ ʧʦʪʫʭʰʠʭ 

ʛʠʜʨʦʪʝʨʤʘʭ ʙʳʣʠ ʥʘʡʜʝʥʳ ʩʫʙʬʦʩʩʠʣʴʥʳʝ ʩʪʚʦʨʢʠ ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ 

ʪʨʝʭ ʚʠʜʦʚ ʧʣʠʦʢʘʨʜʠʠʥ [3], ʠʟ ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ ʦʜʠʥ, Abyssogena southwardae, 

mailto:elenamkr@mail.ru
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ʚʩʪʨʝʯʝʥ ʥʘ ʉɸʍ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ [1]. ʄʘʩʰʪʘʙ ʠʟʤʝʥʝʥʠʷ ʘʨʝʘʣʦʚ ʚʦ ʚʨʝʤʝʥʠ 

ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʳʤ, ʤʝʥʷʷʩʴ, ʥʘʧʨʠʤʝʨ, ʦʪ ʧʘʥʪʘʣʘʩʩʥʦʛʦ ʚ ʧʣʝʡʩʪʦʮʝʥʝ 

ʜʦ ʧʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʆʜʥʘʢʦ, ʧʘʣʝʦ-ʧʦʧʫʣʷʮʠʠ ʤʦʛʫʪ 

ʚʩʪʨʝʯʘʪʴʩʷ ʠ ʚ ʧʨʝʜʝʣʘʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʨʝʘʣʘ ʚʠʜʘ ʤʝʞʜʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ 

ʨʘʟʜʝʣʝʥʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ, ʦʙʦʟʥʘʯʘʷ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʨʘʩʩʝʣʝʥʠʷ ʚʠʜʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʘʨʝʘʣʦʚ ʠ ʩʚʷʟʝʡ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ ʤʦʨʩʢʦʛʦ 

ʜʥʘ; ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʠʭ ʨʘʙʦʪ ʚʘʞʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʦ 

ʦʭʨʘʥʝ ʤʦʨʩʢʠʭ ʩʦʦʙʱʝʩʪʚ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ 

ˉ 24-17-00321. 
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ʅʆɺʓʁ ʄɽʍɸʅʀɿʄ ʋʉʊʆʁʏʀɺʆʉʊʀ ʂ ʊɽʊʈʆɼʆʊʆʂʉʀʅʋ ʋ 

ʉɺɽʈʍʊʆʂʉʀʏʅʆʁ ʅɽʄɽʈʊʀʅʓ CEPHALOTHRIX CF. SIMULA 

ʂʫʟʥʝʮʦʚ ɺ.ɻ., ʄʘʛʘʨʣʘʤʦʚ ʊ.ʖ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, vas9i-kz@mail.ru 

 
ʊʝʪʨʦʜʦʪʦʢʩʠʥ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʛʫʘʥʠʜʠʥʦʚʳʭ ʥʝʡʨʦʪʦʢʩʠʥʦʚ, 

ʢʦʪʦʨʳʝ ʩʝʣʝʢʪʠʚʥʦ ʙʣʦʢʠʨʫʶʪ ʧʦʪʝʥʮʠʘʣ-ʟʘʚʠʩʠʤʳʝ ʥʘʪʨʠʝʚʳʝ ʢʘʥʘʣʳ 
ʧʝʨʚʦʛʦ ʪʠʧʘ (Nav1). ɿʘ ʩʯʝʪ ʚʳʩʦʢʦʡ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʠ ʩʨʦʜʩʪʚʫ ʢ Nav1, 
ʪʝʪʨʦʜʦʪʦʢʩʠʥ ʧʨʦʷʚʣʷʝʪ ʩʚʦʝ ʩʠʣʴʥʦʝ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʜʘʞʝ ʚ ʦʯʝʥʴ 
ʥʠʟʢʠʭ, ʥʘʥʦʤʦʣʷʨʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʞʠʚʦʪʥʳʝ, 
ʩʧʦʩʦʙʥʳʝ ʥʘʢʘʧʣʠʚʘʪʴ ʪʝʪʨʦʜʦʢʩʠʥ ʚ ʩʚʦʠʭ ʪʢʘʥʷʭ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʙʝʟ 
ʥʘʨʫʰʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʅʘʧʨʠʤʝʨ, ʨʳʙʳ ʌʫʛʫ, ʩʠʥʝʢʦʣʴʯʘʪʳʝ 
ʦʩʴʤʠʥʦʛʠ, ʪʨʠʪʦʥʳ, ʫ ʢʦʪʦʨʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʊʊʍ ʚ ʦʪʜʝʣʴʥʳʭ ʪʢʘʥʷʭ ʤʦʞʝʪ 
ʜʦʩʪʠʛʘʪʴ ~275 ʤʢʛ/ʛ. ʂ ʪʘʢʠʤ ʞʠʚʦʪʥʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʠʩʩʣʝʜʫʝʤʘʷ ʥʘʤʠ 
ʥʝʤʝʨʪʠʥʘ Cephalothrix cf. simula ʫ ʢʦʪʦʨʦʡ ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʜʦʩʪʠʛʘʝʪ ~4500 ʤʢʛ/ʛ ʤʘʩʩʳ. ʆʙʳʯʥʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʊʊʍ ʫ ʪʘʢʠʭ ʞʠʚʦʪʥʳʭ 
ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʫʪʘʮʠʡ ʚ P-ʧʝʪʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʢʘʥʘʣʘ, ʬʦʨʤʠʨʫʶʱʠʭ 
ʩʝʣʝʢʪʠʚʥʳʡ ʬʠʣʴʪʨ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʘʬʬʠʥʥʦʩʪʴ ʪʦʢʩʠʥʘ ʢ Nav1. 
ʅʘʣʠʯʠʝ ʧʦʜʦʙʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʝʥʦ ʠ ʜʣʷ C. cf. simula. 

ɼʣʷ ʧʦʠʩʢʘ ʤʫʪʘʮʠʡ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ Nav1 C. cf. simula ʙʳʣʘ 
ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʨʘʥʩʢʨʠʧʪʦʤʥʘʷ ʩʙʦʨʢʘ, ʧʦʣʫʯʝʥʥʘʷ ʥʘʤʠ ʧʨʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʠ 
ʢɼʅʂ ʥʘ ʧʣʘʪʬʦʨʤʝ Illumina NovaSeq6000. ɺʳʨʘʚʥʠʚʘʥʠʝ ʪʨʘʥʩʢʨʠʧʪʦʤʥʦʡ 
ʩʙʦʨʢʠ ʥʘ ʠʟʚʝʩʪʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ Nav1 ʜʨʫʛʠʭ ʥʝʤʝʨʪʠʥ, Lineus 
longissimus ʠ Notospermus geniculatus, ʥʝ ʚʳʷʚʠʣʦ ʧʨʠʩʫʪʩʪʚʠʷ Nav1 ʫ C. cf. 
simula. ʊʘʢʦʡ ʞʝ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʠʣʩʷ ʧʨʠ ʧʦʠʩʢʝ ʫʯʘʩʪʢʦʚ Nav1 ʚ ʩʳʨʳʭ 
ʪʨʘʥʩʢʨʠʧʪʦʤʥʳʭ ʨʠʜʘʭ C. cf. simula. ʇʨʠ ʵʪʦʤ ʚ ʪʨʘʥʩʢʨʠʧʪʦʤʥʦʡ ʩʙʦʨʢʝ ʠ 
ʩʳʨʳʭ ʨʠʜʘʭ ʥʘʤʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʦʪʝʥʮʠʘʣ-ʟʘʚʠʩʠʤʳʭ ʥʘʪʨʠʝʚʳʭ ʢʘʥʘʣʦʚ ʥʝʤʝʨʪʠʥ 
ʚʪʦʨʦʛʦ ʪʠʧʘ (Nav2). ʄʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʥʝʤʝʨʪʠʥ, ʚʦʟʤʦʞʥʦ, 
ʥʝ ʵʢʩʧʨʝʩʩʠʨʫʝʪ Nav1. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʳ ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʜʦʩʪʫʧʥʳʭ ʛʝʥʦʤʥʳʭ ʜʘʥʥʳʭ ʧʦ Cephalothrix simula (SRR26031763) ʙʳʣʠ 
ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʘʡʤʝʨʳ ʥʘ ʪʨʝʪʠʡ P-ʧʝʪʝʣʴʥʳʡ ʜʦʤʝʥ ʩʝʣʝʢʪʠʚʥʦʛʦ ʬʠʣʴʪʨʘ ʜʣʷ 
Nav1 ʠ Nav2. ɼʘʥʥʳʝ ʧʨʘʡʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʬʨʘʛʤʝʥʪʘ 
Nav1 ʜʣʠʥʦʡ 97 ʧ.ʥ. ʠ ʬʨʘʛʤʝʥʪʘ Nav2 ʜʣʠʥʦʡ 118 ʧ.ʥ. ʠʟ ʪʨʘʥʩʢʨʠʧʪʦʤʥʦʡ 
ʢɼʅʂ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʦʙʨʘʥʥʳʝ ʜʣʷ ʬʨʘʛʤʝʥʪʘ Nav2 ʧʨʘʡʤʝʨʳ ʜʘʚʘʣʠ 
ʬʨʘʛʤʝʥʪ (~320ï350 ʧ.ʥ.), ʩʦʜʝʨʞʘʱʠʡ ʠʥʪʨʦʥ ʧʨʠ ʘʤʧʣʠʬʠʢʘʮʠʠ ʛʝʥʦʤʥʦʡ 
ɼʅʂ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʯʠʩʪʦʡ ʈʅʂ ʠ ɼʅʂ ʠʟ C. cf. simula ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 
ʭʚʦʩʪʦʚʘʷ ʯʘʩʪʴ ʞʠʚʦʪʥʦʛʦ, ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʢʠʰʝʯʥʠʢ, ʚʦ ʠʟʙʝʞʘʥʠʝ 
ʢʦʥʪʘʤʠʥʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʜʨʫʛʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. ɺʳʜʝʣʝʥʥʘʷ 
ʈʅʂ ʧʝʨʝʜ ʩʠʥʪʝʟʦʤ ʢɼʅʂ ʠʥʢʫʙʠʨʦʚʘʣʘʩʴ 10 ʤʠʥ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ɼʅʂʘʟʳ E. 
ʉʠʥʪʝʟ ʢɼʅʂ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ Mint-2 (ɽʚʨʦʛʝʥ, ʈʦʩʩʠʷ). 
ʇʦʣʫʯʝʥʥʘʷ ʢɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʬʨʘʛʤʝʥʪʦʚ Nav1 ʠ Nav2 
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(38 ʮʠʢʣʦʚ: 94ÁC 20s, 54ÁC 15s, 72ÁC 20s). ʈʝʟʫʣʴʪʘʪ ʦʮʝʥʠʚʘʣʩʷ ʧʨʠ ʧʦʤʦʱʠ 
ʛʝʣʴ-ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʤ ʛʝʣʝ ʩ ʦʢʨʘʰʠʚʘʥʠʝʤ ʙʨʦʤʠʩʪʳʤ 
ʵʪʠʜʠʝʤ (ʨʠʩ.). 

 

 
 

ɻʝʣʴ-ʵʣʝʢʪʨʦʬʦʨʝʟ ʚ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʤ ʛʝʣʝ ʘʤʧʣʠʢʦʥʦʚ Nav1 ʠ Nav2 ʠʟ ʛʝʥʦʤʥʦʡ ʠ 
ʪʨʘʥʩʢʨʠʧʪʦʤʥʦʡ ɼʅʂ ʉephalothrix cf. simula. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: cDNA ï 
ʢʦʤʧʣʝʤʝʥʪʘʨʥʘʷ ɼʅʂ; gDNA ï ʛʝʥʦʤʥʘʷ ɼʅʂ, Nav1 ï ʧʦʪʝʥʮʠʘʣ-ʟʘʚʠʩʠʤʳʡ 

ʥʘʪʨʠʝʚʳʡ ʢʘʥʘʣ ʧʝʨʚʦʛʦ ʪʠʧʘ; Nav2 ï ʧʦʪʝʥʮʠʘʣ-ʟʘʚʠʩʠʤʳʡ ʥʘʪʨʠʝʚʳʡ ʢʘʥʘʣ ʚʪʦʨʦʛʦ 
ʪʠʧʘ. ʉʪʨʝʣʢʘʤʠ ʫʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʇʎʈ ʧʨʦʜʫʢʪʳ. 

 
ʇʦʣʫʯʝʥʥʘʷ ʥʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʨʪʠʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʫ C. cf. 

simula ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʦʯʝʥʴ 
ʥʠʟʢʦʤ ʢʦʣʠʯʝʩʪʚʝ ʪʨʘʥʩʢʨʠʧʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ Nav1 (ʨʠʩ.). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʘʤ 
ʛʝʥ Nav1 ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʛʝʥʦʤʝ, ʪʘʢ ʢʘʢ ʝʛʦ ʬʨʘʛʤʝʥʪ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʨʠ 
ʘʤʣʠʬʠʢʘʮʠʠ ʛʝʥʦʤʥʦʡ ɼʅʂ (ʨʠʩ.). ʌʨʘʛʤʝʥʪ ʞʝ ʦʪʥʦʩʷʱʠʡʩʷ ʢ Nav2 
ʘʤʧʣʠʬʠʮʠʨʫʝʪʩʷ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ, ʧʨʠ ʵʪʦʤ ʚ ʪʨʘʥʩʢʨʠʧʪʦʤʝ ʦʥ ʥʝ ʩʦʜʝʨʞʠʪ 
ʠʥʪʨʦʥʥʦʡ ʚʩʪʘʚʢʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ Nav2 ʘʢʪʠʚʥʦ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ. 
ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʥʘʤʠ ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʝʥʦ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ C. 
cf. simula ʢ ʩʚʝʨʭʚʳʩʦʢʠʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʪʝʪʨʦʜʦʪʦʢʩʠʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ 
ʩʯʝʪ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ Nav2, ʫ ʢʦʪʦʨʳʭ 
ʘʬʬʠʥʥʦʩʪʴ ʢ ʊʊʍ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʫ Nav1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʧʝʨʚʳʝ 
ʚʳʷʚʠʣʠ ʥʦʚʳʡ ʤʝʭʘʥʠʟʤ, ʧʦʚʳʰʘʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʊʊʍ-ʩʦʜʝʨʞʘʱʠʭ 
ʦʨʛʘʥʠʟʤʦʚ ʢ ʪʦʢʩʠʥʫ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟʙʠʨʘʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ 
ʦʜʥʦʛʦ ʠʟ ʜʚʫʭ ʪʠʧʦʚ ʧʦʪʝʥʮʠʘʣ-ʟʘʚʠʩʠʤʳʭ ʥʘʪʨʠʝʚʳʭ ʢʘʥʘʣʦʚ.  
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ʉʆɺʈɽʄɽʅʅɸʗ ʄɸʃɸʂʆʌɸʋʅɸ ʄʗɻʂʀʍ ɻʈʋʅʊʆɺ ʖɾʅʆɻʆ 

ʋʏɸʉʊʂɸ ɼɸʃʔʅɽɺʆʉʊʆʏʅʆɻʆ ʄʆʈʉʂʆɻʆ ɹʀʆʉʌɽʈʅʆɻʆ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ɿɸʇʆɺɽɼʅʀʂɸ 

ʃʝʙʝʜʝʚ ɽ.ɹ., ʃʝʚʝʥʝʮ ʀ.ʈ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, 

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ev-lebedev@mail.ru 

 

ʌʘʫʥʘ ʨʘʢʦʚʠʥʥʳʭ ʙʨʶʭʦʥʦʛʠʭ ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʤʦʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʟʘʥʠʤʘʶʱʝʛʦ 11% ʧʣʦʱʘʜʠ ʟʘʣʠʚʘ 

ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʜʦʩʪʘʪʦʯʥʦ ʙʦʛʘʪʘ ʠ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ 230 ʚʠʜʦʚ 

[1]. ʅʘ ʤʷʛʢʠʭ ʛʨʫʥʪʘʭ ʶʞʥʦʛʦ ʫʯʘʩʪʢʘ ʟʘʧʦʚʝʜʥʠʢʘ, ʧʦ ʜʘʥʥʳʤ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʳʭ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ XX ʚʝʢʘ, ʫʢʘʟʳʚʘʝʪʩʷ 

ʦʢʦʣʦ 110 ʚʠʜʦʚ, ʠʟ ʥʠʭ 40 ï Gastropoda ʠ 70 ï Bivalvia [2, 3].  

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʩʙʦʨʳ 

ʤʘʢʨʦʙʝʥʪʦʩʘ, ʚʳʧʦʣʥʝʥʥʳʝ ʜʥʦʯʝʨʧʘʪʝʣʝʤ ɺʘʥ-ɺʠʥʘ ʥʘ ʤʷʛʢʠʭ ʛʨʫʥʪʘʭ 

ʶʞʥʦʛʦ ʫʯʘʩʪʢʘ ʚʦ ʚʨʝʤʷ ʨʝʡʩʘ ʅʀʉ çʇʨʦʬʝʩʩʦʨ ʅʘʩʦʥʦʚè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ɺ.ʅ. ʃʳʩʝʥʢʦ ʣʝʪʦʤ 2014 ʛ. ʇʨʦʙʳ ʦʪʦʙʨʘʥʳ ʥʘ 35 ʩʪʘʥʮʠʷʭ ʚ ʪʨʝʭ 

ʧʦʚʪʦʨʥʦʩʪʷʭ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʬʠʢʩʘʮʠʝʡ 70% ʵʪʘʥʦʣʦʤ. ɺʦ ʚʩʝʭ 105 ʧʨʦʙʘʭ 

ʤʘʢʨʦʙʝʥʪʦʩʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʨʘʢʦʚʠʥʥʳʝ ʤʦʣʣʶʩʢʠ. 

ʇʝʨʝʜʥʝʞʘʙʝʨʥʳʝ Gastropoda ʧʨʝʜʩʪʘʚʣʝʥʳ 29 ʚʠʜʘʤʠ, ʦʪʥʝʩʝʥʥʳʤʠ ʢ 24 

ʨʦʜʘʤ ʠ 14 ʩʝʤʝʡʩʪʚʘʤ; Bivalvia ï 52 ʚʠʜʘʤʠ ʠʟ 42 ʨʦʜʦʚ ʠ 27 ʩʝʤʝʡʩʪʚ. ʅʘʠʙʦʣʝʝ 

ʢʨʫʧʥʳʝ ʩʝʤʝʡʩʪʚʘ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ: Naticidae, Pyramidellidae ʠ 

Trochidae ʩʦʜʝʨʞʘʪ ʧʦ 5 ʚʠʜʦʚ. ʂʨʫʧʥʳʝ ʩʝʤʝʡʩʪʚʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ: Mytilidae, 

Veneridae ʠ Tellinidae ʚʢʣʶʯʘʶʪ ʧʦ 6ï7 ʚʠʜʦʚ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʤʘʣʘʢʦʬʘʫʥʳ ʥʘ 

ʫʨʦʚʥʝ ʩʝʤʝʡʩʪʚ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ.  

ʂʘʢ ʚʠʜʥʦ, ʜʦʣʷ ʢʨʫʧʥʳʭ ʩʝʤʝʡʩʪʚ ʚ ʤʘʣʘʢʦʬʘʫʥʝ ʶʞʥʦʛʦ ʫʯʘʩʪʢʘ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 52% (ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ) ʫ ʙʨʶʭʦʥʦʛʠʭ ʜʦ 36.5% ʫ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ. ʉʝʤʝʡʩʪʚʘ, ʚʢʣʶʯʘʶʱʠʝ 2ï3 ʚʠʜʘ, ʩʦʩʪʘʚʣʷʶʪ 17% ʫ Gastropoda 

ʠ 38.5% ʫ Bivalvia. ʄʠʥʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥ 31% ʩʝʤʝʡʩʪʚ 

ʙʨʶʭʦʥʦʛʠʭ ʠ 25% ʩʝʤʝʡʩʪʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ.  

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʨʦʜ ʙʨʶʭʦʥʦʛʠʭ, Margarites, ʚʢʣʶʯʘʝʪ ʪʨʠ ʚʠʜʘ; ʜʚʘ 

ʠʟ ʥʠʭ, Margarites giganteus (Leche, 1878) ʠ M. helicinus (Phipps, 1774), ʷʚʣʷʶʪʩʷ 

ʥʦʚʳʤʠ ʜʣʷ ʤʘʣʘʢʦʬʘʫʥʳ ʶʞʥʦʛʦ ʫʯʘʩʪʢʘ ʟʘʧʦʚʝʜʥʠʢʘ. ʆʢʦʣʦ 21% ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʨʦʜʦʚ Gastropoda (Cryptonatica, Euspira (= Lunatia), Odostomia, 

Philine, Retusa) ʩʦʜʝʨʞʘʪ ʧʦ ʜʚʘ ʚʠʜʘ, ʦʩʪʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʥʠʤʘʣʴʥʳʤ 

ʯʠʩʣʦʤ ʚʠʜʦʚ. ʉʘʤʳʡ ʢʨʫʧʥʳʡ ʨʦʜ Bivalvia, Macoma, ʚʢʣʶʯʘʝʪ 4 ʚʠʜʘ; ʦʢʦʣʦ 

14% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʨʦʜʦʚ (Astarte, Lyonsia, Megangulus, Musculus, Mya, Yoldia) 

ʩʦʜʝʨʞʘʪ ʧʦ ʜʚʘ ʚʠʜʘ, ʦʩʪʘʣʴʥʳʝ ï ʧʦ ʦʜʥʦʤʫ. 
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ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʣʘʢʦʬʘʫʥʳ ʤʷʛʢʠʭ ʛʨʫʥʪʦʚ 

ʶʞʥʦʛʦ ʫʯʘʩʪʢʘ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʤʦʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʥʘ ʫʨʦʚʥʝ ʩʝʤʝʡʩʪʚ. 

ɸ ï ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ; cʝʤʝʡʩʪʚʘ: 1 ï Buccinidae, 2 ï Colloniidae, 3 ï 

Lepetidae, 4 ï Litiopidae, 5 ï Muricidae, 6 ï Olividae, 7 ï Teinostomatidae, 8 ï 

Turritellidae, 9 ï Velutinidae. ɹ ï ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ; 1 ï Astartidae, 2 ï 

Cardiidae, 3 ï Lyonsiidae, 4 ï Mactridae, 5 ï Myidae, 6 ï Nuculidae, 7 ï Pectinidae, 

8 ï Thraciidae, 9 ï Thyasiridae, 10 ï Yoldiidae. 

 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʚʧʝʨʚʳʝ ʧʦʜʪʚʝʨʞʜʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʥʘ 

ʶʞʥʦʤ ʫʯʘʩʪʢʝ 4 ʚʠʜʦʚ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʨʝʜʢʠʤʠ ʢʘʢ ʜʣʷ 

ʤʘʣʘʢʦʬʘʫʥʳ ʤʦʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʪʘʢ ʠ ʜʣʷ ʤʘʣʘʢʦʬʘʫʥʳ ʟʘʣ. ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ. ʕʪʦ Ciliatovelutina nana (Bartsch, 1950), Cryptonatica aleutica Dall, 

1919, Euspira pallida (Broderip et G.B. Sowerby I, 1829) ʠ Onoba castanella (Dall, 

1886). ɺʠʜ Gastropoda Guraleus deshayesi (Dunker, 1860) ʨʘʥʝʝ ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

ʚ ʞʠʚʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. ʆʥ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʜʣʷ ʤʘʣʘʢʦʬʘʫʥʳ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʤʦʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. 

ʅʘ ʤʷʛʢʠʭ ʛʨʫʥʪʘʭ ʶʞʥʦʛʦ ʫʯʘʩʪʢʘ ʩʘʤʳʤʠ ʦʙʳʯʥʳʤʠ ʤʦʣʣʶʩʢʘʤʠ 

ʷʚʣʷʶʪʩʷ 4 ʚʠʜʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ: Axinopsida subquadrata (A.Adams, 1862) ʩ 

ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 61%, Ennucula tenuis (Montagu, 1808) ï 55%, Yoldia 

aeolica (Valenciennes, 1846) ï 37% ʠ Alveinus ojianus (Yokoyama, 1927) ï 28%. 

ɺʳʩʦʢʠʝ ʠʣʠ ʟʥʘʯʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʠʣʠʷ (ʥʘ ʦʜʥʫ ʩʪʘʥʮʠʶ) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 9 ʩʝʤʝʡʩʪʚ Bivalvia: Kelliellidae, Cardiidae, Myidae, Mytilidae, 

Nuculidae, Pectinidae, Thyasiridae, Veneridae, Yoldiidae. ʀʟ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʪ 

ʚʠʜʳ: A. ojianus (ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ï ʜʦ 34058 ʵʢʟ./ʤ2; ʙʠʦʤʘʩʩʘ ï ʜʦ 47 ʛ/ʤ2), 

Solamen leanum (Dall, 1897) (ʧʣʦʪʥʦʩʪʴ ï ʜʦ 1335 ʵʢʟ./ʤ2; ʙʠʦʤʘʩʩʘ ï ʜʦ 11 ʛ/ʤ2), 

E. tenuis (ʧʣʦʪʥʦʩʪʴ ï ʜʦ 676 ʵʢʟ./ʤ2; ʙʠʦʤʘʩʩʘ ï ʜʦ 16 ʛ/ʤ2), A. subquadrata 

(ʧʣʦʪʥʦʩʪʴ ï ʜʦ 494 ʵʢʟ./ʤ2; ʙʠʦʤʘʩʩʘ ï ʜʦ 1 ʛ/ʤ2), Serripes groenlandicus (Mohr, 

1786) (ʧʣʦʪʥʦʩʪʴ ï ʜʦ 62 ʵʢʟ./ʤ2; ʙʠʦʤʘʩʩʘ ï ʜʦ 228 ʛ/ʤ2), 
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Y. Aeolica (ʧʣʦʪʥʦʩʪʴ ï ʜʦ 55 ʵʢʟ./ʤ2; ʙʠʦʤʘʩʩʘ ï ʜʦ 4.2 ʛ/ʤ2), Ezocallista 

brevisiphonata (P. P. Carpenter, 1864) (ʧʣʦʪʥʦʩʪʴ ï ʜʦ 7 ʵʢʟ./ʤ2; ʙʠʦʤʘʩʩʘ ï ʜʦ 546 

ʛ/ʤ2), Mizuhopecten yessoensis (J.C. Jay, 1857) (ʧʣʦʪʥʦʩʪʴ ï ʜʦ 3 ʵʢʟ./ʤ2; ʙʠʦʤʘʩʩʘ 

ï ʜʦ 609 ʛ/ʤ2), Mercenaria stimpsoni (A. Gould, 1861) (ʧʣʦʪʥʦʩʪʴ ï ʜʦ 3 ʵʢʟ./ʤ2; 

ʙʠʦʤʘʩʩʘ ï ʜʦ 585 ʛ/ʤ2). ʇʦʢʘʟʘʪʝʣʠ ʦʙʠʣʠʷ ʙʨʶʭʦʥʦʛʠʭ ʟʘʤʝʪʥʦ ʥʠʞʝ: 

ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ï ʜʦ 107 ʠ 146 ʵʢʟ./ʤ2 (Charisma candida (A. Adams, 1861) 

ʠ Derjuginella rufofasciata (E. A. Smith, 1875), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ); ʙʠʦʤʘʩʩʘ ï ʜʦ 2.7 

ʠ 5.6 ʛ/ʤ2 (D. rufofasciata ʠ Neohaustator fortiliratus (G.B. Sowerby III, 1914), 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʂʘʢ ʚʠʜʥʦ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʘʣʘʢʦʬʘʫʥʳ ʤʷʛʢʠʭ 

ʛʨʫʥʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Bivalvia ʢʘʢ ʧʦ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ, 

ʪʘʢ ʠ ʧʦ ʙʠʦʤʘʩʩʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʥʠʪʦʨʠʥʛʦʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 2010-ʭ ʛʛ. ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʤʘʣʘʢʦʬʘʫʥʘ ʤʷʛʢʠʭ ʛʨʫʥʪʦʚ ʶʞʥʦʛʦ ʫʯʘʩʪʢʘ ʤʦʨʩʢʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ, ʜʦʧʦʣʥʝʥʥʘʷ 5 ʚʠʜʘʤʠ Gastropoda, ʜʦʩʪʘʪʦʯʥʦ ʙʦʛʘʪʘ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʘ. ʇʨʠ ʵʪʦʤ ʬʘʫʥʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʙʦʛʘʯʝ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʝʝ ʬʘʫʥʳ ʙʨʶʭʦʥʦʛʠʭ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ24021900011-9. 

 

1. ʃʝʙʝʜʝʚ ɽ.ɹ., ʃʝʚʝʥʝʮ ʀ.ʈ. ʉʦʩʪʘʚ ʤʘʣʘʢʦʬʘʫʥʳ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʤʦʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ (ʟʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ) // ɺʝʩʪʥʠʢ 

ʂʨʘʩɻɸʋ. 2018. ɺʳʧ. 3. ʉ. 189ï193. 

2. ɻʫʣʴʙʠʥ ɺ.ɺ. ʂʣʘʩʩ Gastropoda ï ɹʨʶʭʦʥʦʛʠʝ ʄʦʣʣʶʩʢʠ // 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʤʦʨʩʢʦʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ. ɹʠʦʪʘ. ʊ. 2. 

ɺʣʘʜʠʚʦʩʪʦʢ: ɼʘʣʴʥʘʫʢʘ, 2004. ʉ. 161ï182. 

3. ʃʝʙʝʜʝʚ ɽ.ɹ., ʀʚʘʥʦʚʘ ʄ.ɹ., ʄʦʩʢʘʣʝʮ ʀ.ʇ., ʆʟʦʣʠʥʴʰ ɸ.ɺ. ʂʣʘʩʩ Bivalvia 
Linnaeus, 1758 ï ɼʚʫʩʪʚʦʨʯʘʪʳʝ ʄʦʣʣʶʩʢʠ // ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʤʦʨʩʢʦʡ 

ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ. ɹʠʦʪʘ. ʊ. 2. ɺʣʘʜʠʚʦʩʪʦʢ: ɼʘʣʴʥʘʫʢʘ, 2004. ʉ. 187ï

200. 
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ʗʇʆʅʉʂʆɻʆ ʄʆʈʗ ɺ 2019ï2024 ɻɻ. 

ʃʝʚʝʥʝʮ ʀ.ʈ., ɻʨʠʛʦʨʴʝʚʘ ʅ.ʀ., ʃʝʙʝʜʝʚ ɽ.ɹ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ,  

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, iralevenetz@rambler.ru  

 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʣʦʛʦ-ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, 

ʧʨʦʚʦʜʠʚʰʠʝʩʷ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʧʨʝʩʩʝ ʥʘ ʟʘʣ. ɺʦʩʪʦʢ [1, 3]. ɼʣʷ ʦʮʝʥʢʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʦʨʩʢʠʝ ʧʨʠʙʨʝʞʥʳʝ ʚʦʜʳ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ ʟʘ ʧʝʨʠʦʜ ʩ 2000ï2003 ʛʛ. ʧʦ 2019ï

2024 ʛʛ.  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʠʜʦʚʳʝ ʩʧʠʩʢʠ ʬʣʦʨʳ ʟʘʣʠʚʘ ʚ ʮʝʣʦʤ ʠ ʦʩʥʦʚʥʳʭ 

ʨʘʡʦʥʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʛʠʜʨʦʣʦʛʠʝʡ ʠ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, 

ï ʤʦʨʠʩʪʦʡ, ʩʨʝʜʥʝʡ ʠ ʚʝʨʰʠʥʥʦʡ ʯʘʩʪʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʟʘ 20-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ 

ʟʘʣ. ɺʦʩʪʦʢ ʧʨʦʠʟʦʰʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ Algae ʥʘ 20% ï ʩ 105 

ʜʦ 126 ʚʠʜʦʚ [2, 3]. ɺ 2019ï2024 ʛʛ. ʚ ʚʝʨʰʠʥʥʦʡ ʯʘʩʪʠ ʦʪʤʝʯʝʥʦ 112 ʚʠʜʦʚ, ʚ 

ʩʨʝʜʥʝʡ ï 92, ʤʦʨʠʩʪʦʡ ï 71. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʆʆʇʊ ï 

ʟʘʢʘʟʥʠʢʘ çɿʘʣʠʚ ɺʦʩʪʦʢè ï ʥʘʡʜʝʥ 21 ʚʠʜ ʚʦʜʦʨʦʩʣʝʡ, ʥʦʚʳʭ ʜʣʷ ʬʣʦʨʳ ʟʘʣʠʚʘ 

[2]. ʉʦʩʪʘʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʣʦʨʳ ʟʘʣʠʚʘ ʚ ʮʝʣʦʤ ʠ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʨʘʡʦʥʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ.  

ʂʘʢ ʚʠʜʥʦ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʬʣʦʨʳ ʙʦʛʘʯʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʝʝ ʚ 

ʚʝʨʰʠʥʥʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ. ʋ ʢʨʘʩʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʯʠʩʣʦ ʧʦʨʷʜʢʦʚ ʩʥʠʞʘʝʪʩʷ ʚ 1.2 

ʨʘʟʘ ï ʦʪ 14 ʚ ʢʫʪʫ ʜʦ 12 ʚ ʤʦʨʠʩʪʦʡ ʯʘʩʪʠ, ʯʠʩʣʦ ʩʝʤʝʡʩʪʚ ï ʚ 1.2 ʨʘʟʘ (ʩ 27 ʜʦ 

23), ʨʦʜʦʚ ï ʚ 1.6 ʨʘʟʘ (ʩ 46 ʜʦ 29), ʚʠʜʦʚ ï ʚ 1.6 ʨʘʟʘ (ʩ 61 ʜʦ 37). ʋ ʟʝʣʝʥʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʯʠʩʣʦ ʩʝʤʝʡʩʪʚ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 1.5 ʨʘʟʘ (ʩ 9 ʜʦ 6), ʨʦʜʦʚ ï ʚ 1.6 ʨʘʟʘ 

(ʩ 13 ʜʦ 8), ʚʠʜʦʚ ï ʚ 1.8 ʨʘʟʘ (ʩ 23 ʜʦ 13). ʋ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ ʯʠʩʣʦ ʩʝʤʝʡʩʪʚ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 9 ʜʦ 10, ʨʦʜʦʚ ï ʩʥʠʞʘʝʪʩʷ ʚ 1.2 ʨʘʟʘ (ʩ 20 ʜʦ 17), ʚʠʜʦʚ ï ʚ 1.3 ʨʘʟʘ 

(ʩ 28 ʜʦ 21). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʫʨʦʚʥʝ ʚʠʜʦʚ ʠ 

ʥʘʜʚʠʜʦʚʳʭ ʪʘʢʩʦʥʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʚʝʨʰʠʥʳ ʢ ʚʳʭʦʜʫ ʠʟ ʟʘʣʠʚʘ ʚʳʷʚʣʝʥʦ 

ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ Algae, ʥʦ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʚ ʦʪʜʝʣʘʭ Chlorophyta ʠ 

Rhodophyta. ʆʙʝʜʥʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʬʣʦʨʳ, ʚʝʨʦʷʪʥʦ, ʚʳʟʚʘʥʦ 

ʢʦʤʧʣʝʢʩʦʤ ʬʘʢʪʦʨʦʚ: ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʪʝʧʣʦʚʦʜʥʳʭ ʚʠʜʦʚ ʣʝʪʥʠʤ 

ʧʨʦʛʨʝʚʦʤ, ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʜʚʠʞʥʳʭ ʠ ʤʷʛʢʠʭ ʛʨʫʥʪʦʚ, ʚʢʫʧʝ ʩ ʩʠʣʴʥʳʤʠ 

ʪʝʯʝʥʠʷʤʠ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤʠ ʜʦʣʛʦʚʨʝʤʝʥʥʳʤ ʧʦʩʝʣʝʥʠʷʤ ʤʘʢʨʦʬʠʪʦʚ, 

ʟʘʥʦʩʦʤ ʟʘʛʨʷʟʥʝʥʥʳʭ ʠ ʤʫʪʥʳʭ ʚʦʜ ʠʟ ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ. 

ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ ʣʠʜʠʨʦʚʘʣʠ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʠ ʥʘʜʚʠʜʦʚʳʭ ʪʘʢʩʦʥʦʚ, 

ʪʦʛʜʘ ʢʘʢ ʙʫʨʳʝ ʜʦʤʠʥʠʨʦʚʘʣʠ ʧʦ ʙʠʦʤʘʩʩʝ ʥʘ ʪʚʝʨʜʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʛʨʫʥʪʘʭ 

ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʨʘʡʦʥʘ. ʕʪʦ ʢʨʫʧʥʳʝ ʢʫʩʪʠʩʪʳʝ ʬʦʨʤʳ ʠʟ ʨʦʜʦʚ Desmarestia ʠ 

Sargassum, ʘ ʪʘʢʞʝ ʚʠʜʳ Costaria ʠ Saccharina ʩ ʧʣʘʩʪʠʥʯʘʪʦʡ ʬʦʨʤʦʡ ʪʘʣʣʦʤʘ. 

ɺʠʜʳ Desmarestia ʠ Costaria ï ʦʜʥʦʣʝʪʥʠʢʠ, Saccharina ï ʜʚʫʣʝʪʥʠʢʠ ʠ 
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Sargassum ï ʤʥʦʛʦʣʝʪʥʠʢʠ. ɺʠʜʳ ʨʦʜʦʚ Bangia, Besa, Corallina, Campylaephora, 

Chondrus, Grateloupia, Neorhodomela ʠ Pyropia. ʤʝʣʢʠʝ ʢʫʩʪʠʩʪʳʝ ʠ 

ʧʣʘʩʪʠʥʯʘʪʳʝ ʬʦʨʤʳ Rhodophyta, ʙʳʣʠ ʨʫʢʦʚʦʜʷʱʠʤʠ ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʥʘ 

ʪʚʝʨʜʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʛʨʫʥʪʘʭ. ʂʫʩʪʠʩʪʳʝ ʠ ʧʣʘʩʪʠʥʯʘʪʳʝ ʬʦʨʤʳ Chlorophyta ʠʟ 

ʨʦʜʦʚ Bryopsis, Chaetomorpha, Cladophora, Codium, Monostroma ʠ Ulva ʙʳʣʠ 

ʨʫʢʦʚʦʜʷʱʠʤʠ ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʥʘ ʩʤʝʰʘʥʥʳʭ ʠ ʤʷʛʢʠʭ ʛʨʫʥʪʘʭ. 

 

ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʘʢʨʦʬʣʦʨʳ ʟʘʣ. ɺʦʩʪʦʢ ʚ 2019ï2024 ʛʛ. 

ʈʘʡʦʥ ʆʪʜʝʣ (ʂʣʘʩʩ) ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʩʦʥʦʚ 

ʇʦʨʷʜʦʢ ʉʝʤʝʡʩʪʚʦ ʈʦʜ ɺʠʜ 

ɺʝʨʰʠʥʥʘʷ 

ʯʘʩʪʴ 

Ochrophyta, 

Phaeophyceae 

8 10 20 28 

Rhodophyta 14 27 46 61 

Chlorophyta 5 9 13 23 

ʉʨʝʜʥʷʷ 

ʯʘʩʪʴ 

Ochrophyta, 

Phaeophyceae 

8 9 20 24 

Rhodophyta 13 25 35 53 

Chlorophyta 5 7 10 15 

ʄʦʨʠʩʪʘʷ 

ʯʘʩʪʴ 

Ochrophyta, 

Phaeophyceae 

8 10 17 21 

Rhodophyta 12 23 29 37 

Chlorophyta 5 6 8 13 

ɿʘʣʠʚ ʚ 

ʮʝʣʦʤ 

Ochrophyta, 

Phaeophyceae 

8 11 25 34 

Rhodophyta 15 29 48 69 

Chlorophyta 5 9 13 23 

 

ɺ ʠʶʣʝ 2024 ʛ. ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 

Desmarestia viridis, ʚʠʜʘ-ʜʦʤʠʥʘʥʪʘ 2021ï2022 ʛʛ., ʫ ʤ. ʇʫʱʠʥʘ, ʘ ʪʘʢʞʝ 

ʩʥʠʞʝʥʠʝ ʙʠʦʤʘʩʩʳ D. viridis ʚ ʙʫʭʪʘʭ ɹʦʣʴʰʘʷ ʇʨʠʙʦʡʥʘʷ ʠ ʉʨʝʜʥʷʷ ʚ 2ï3 ʨʘʟʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 2021ï2022 ʛʛ. ɺ ʚʝʨʰʠʥʥʦʡ ʯʘʩʪʠ, ʚ 

ʙʫʭʪʘʭ ʊʠʭʘʷ ɿʘʚʦʜʴ ʠ ɺʦʩʪʦʢ, ʧʨʦʠʟʦʰʣʦ ʟʘʤʝʱʝʥʠʝ D. viridis ʜʨʫʛʠʤ ʚʠʜʦʤ-

ʜʦʤʠʥʘʥʪʦʤ Costaria costata. ɺʳʷʚʣʝʥʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʝ ʧʨʠʢʨʝʧʣʝʥʠʝ 

ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʦʙʠʪʘʶʱʠʭ ʚ ʚʝʨʰʠʥʥʦʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ, ʢ ʨʘʢʦʚʠʥʘʤ ʞʠʚʳʭ 

ʠ, ʨʝʞʝ, ʤʝʨʪʚʳʭ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ: Crenomytilus grayanus, Modiolus 

kurilensis, Mytilisepta keenae ʠ Tetrarca boucardi. 
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ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʜʦʣʷ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʩʦʩʪʘʚʝ ʬʣʦʨʳ ʚʘʨʴʠʨʫʝʪ ʦʪ 

25% ʚ ʚʝʨʰʠʥʥʦʡ ʯʘʩʪʠ ʠ ʜʦ 30% ï ʚ ʤʦʨʠʩʪʦʡ, ʜʦʣʷ ʢʨʘʩʥʳʭ ï ʦʪ 52% ʚ 

ʤʦʨʠʩʪʦʡ ʯʘʩʪʠ ʠ ʜʦ 58% ʚ ʩʨʝʜʥʝʡ, ʘ ʜʦʣʷ ʟʝʣʝʥʳʭ ï ʦʪ 16% ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʠ 

ʜʦ 20% ʚ ʚʝʨʰʠʥʥʦʡ. ɼʣʷ ʬʣʦʨʳ ʟʘʣʠʚʘ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ 

ʮʝʥʦʪʠʯʝʩʢʠʝ ʧʨʦʧʦʨʮʠʠ: ʙʫʨʳʝ 27%, ʢʨʘʩʥʳʝ 55%, ʟʝʣʝʥʳʝ 18%. ʇʦ ʥʘʰʠʤ 

ʜʘʥʥʳʤ, ʟʥʘʯʝʥʠʷ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝ ʧʨʝʚʳʰʘʣʠ ʪʘʢʦʚʳʭ ʚ 

2000ï2003 ʛʛ. [3]. ɺ 2019ï2024 ʛʛ. ʦʥʠ ʩʦʩʪʘʚʠʣʠ: 2.7 ʜʣʷ ʟʘʣʠʚʘ ʚ ʮʝʣʦʤ, 2.4 ï 

ʜʣʷ ʤʦʨʠʩʪʦʡ, 2.8 ï ʩʨʝʜʥʝʡ ʠ 3.0 ï ʚʝʨʰʠʥʥʦʡ ʯʘʩʪʠ. ɺ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʚʝʣʠʯʠʥʘ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʣʘʩʴ: ʚ ʢʫʪʦʚʦʡ ʯʘʩʪʠ 

ʜʦ 2.7, ʘ ʚ ʤʦʨʠʩʪʦʡ ï ʜʦ 2.3. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʦʨʦʩʣʝʡ-ʤʘʢʨʦʬʠʪʦʚ ʟʘʣ. 

ɺʦʩʪʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʚʠʜʦʚʦʛʦ 

ʙʦʛʘʪʩʪʚʘ. ʆʙʝʜʥʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʝʥʪʦʩʥʦʡ ʬʣʦʨʳ, ʦʪʤʝʯʝʥʥʦʝ 

ʚ ʤʦʨʠʩʪʦʡ ʯʘʩʪʠ, ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʠʦʪʫ, 

ʧʦʢʘʟʘʥʥʦʛʦ ʨʘʥʝʝ ʩʧʝʮʠʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʤʘʢʨʦʙʝʥʪʦʩʘ ʟʘʣ. ɺʦʩʪʦʢ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ124021900009-6. 

 

1. ɻʨʠʛʦʨʴʝʚʘ ʅ.ʀ. ʋʩʣʦʚʠʷ ʩʨʝʜʳ ʚ ʧʨʠʙʨʝʞʥʳʭ ʙʠʦʪʦʧʘʭ ʟʘʣ. ɺʦʩʪʦʢ 
(ʗʧʦʥʩʢʦʝ ʤʦʨʝ) ʢʘʢ ʨʘʡʦʥʘʭ ʦʙʠʪʘʥʠʷ ʙʨʶʭʦʥʦʛʠʭ ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ // ɹʶʣʣʝʪʝʥʴ ɼɺʄʆ. 2022. ɺʳʧ. 26. ˉ 1ï2. ʉ. 128ï142. 

2. ʃʝʚʝʥʝʮ ʀ.ʈ., ʃʝʙʝʜʝʚ ɽ.ɹ., ʂʝʧʝʣʴ ɸ.ɸ. ʉʦʚʨʝʤʝʥʥʳʡ ʩʦʩʪʘʚ ʤʘʢʨʦʬʣʦʨʳ 

ʤʦʨʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ çʟʘʣʠʚ ɺʦʩʪʦʢè (ʟʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʗʧʦʥʩʢʦʝ 

ʤʦʨʝ) // ʄʝʞʜ. ʥʘʫʯʥ. ʯʪʝʥʠʷ: ʩʙ. ʩʪ. IV ʄʝʞʜ. ʢʦʥʬ. ʇʝʪʨʦʟʘʚʦʜʩʢ: ʄʎʅʇ 

"ʅʦʚʘʷ ʥʘʫʢʘ", 2024. ʉ. 321ï328. 

3. ʍʨʠʩʪʦʬʦʨʦʚʘ ʅ.ʂ., ɻʘʣʳʰʝʚʘ ʖ.ɸ., ʂʦʞʝʥʢʦʚʘ ʉ.ʀ. ʆʮʝʥʢʘ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʘʣʠʚ ɺʦʩʪʦʢ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) ʧʦ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʘʢʨʦʙʝʥʪʦʩʘ // ɼʦʢʣʘʜʳ ɸʅ. 2005. ʊ. 405. 

 ̄6. ʉ. 819ï821. 
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ʄʀʂʈʆɺʆɼʆʈʆʉʃʀ ʂʆʄʇʃɽʂʉɸ ɺʎɺ ɺ ʌʀʊʆʇʃɸʅʂʊʆʅɽ 

ɹʋʍʊʓ ʆʃʔɻɸ (ʂʈʆʅʆʎʂʀʁ ɿɸʃʀɺ) ɺ ɸʂɺɸʊʆʈʀʀ ʃɽʊʅɽɻʆ 

ʅɸɻʋʃɸ ʉɽʈʓʍ ʂʀʊʆɺ 

ʃʝʧʩʢʘʷ ɽ.ɺ.1, ɺʦʣʢʦʚʘ ɽ.ɺ.2, ɹʘʣʘʢʠʨʝʚ ɼ.ɸ.2 
1ʂʘʤʯʘʪʩʢʠʡ ʬʠʣʠʘʣ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʢʝʘʥʦʛʨʘʬʠʠ (çʂʘʤʯʘʪʅʀʈʆè), 

ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ ʂʘʤʯʘʪʩʢʠʡ, e.lepskaya@kamniro.vniro.ru 
2 ʂʨʦʥʦʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, ʛ. ɽʣʠʟʦʚʦ, zapoved@kronoki.ru 

 

ɺ ʙʫʭʪʫ ʆʣʴʛʘ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʂʨʦʥʦʮʢʦʛʦ ʟʘʣʠʚʘ 

(ʂʨʦʥʦʮʢʠʡ ʟʘʧʦʚʝʜʥʠʢ), ʣʝʪʦʤ ʧʨʠʭʦʜʷʪ ʥʘ ʥʘʛʫʣ ʩʝʨʳʝ ʢʠʪʳ (Eschrichtius 

robustus). ɺʠʜ ʚʢʣʶʯʝʥ ʚ ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʂʨʘʩʥʫʶ ʢʥʠʛʫ, ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʂʘʤʯʘʪʢʠ, ʩʧʠʩʦʢ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʉʦʶʟʘ ʆʭʨʘʥʳ ʇʨʠʨʦʜʳ, ʇʨʠʣʦʞʝʥʠʝ 1 ʉʀʊɽʉ, ʩ 1946 ʛ., ʥʘʭʦʜʠʪʩʷ ʧʦʜ 

ʟʘʱʠʪʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʠʪʦʙʦʡʥʦʡ ʢʦʥʚʝʥʮʠʠ. ʂʨʦʤʝ ʩʝʨʳʭ ʢʠʪʦʚ ʟʜʝʩʴ ʞʝ ʚ 

ʣʝʪʥʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʠ ʜʨʫʛʠʭ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ɺ ʧʨʠʙʨʝʞʴʝ 

ʥʘ ʛʣʫʙʠʥʘʭ 6ï10 ʤ ʩʝʨʳʝ ʢʠʪʳ ʢʦʨʤʷʪʩʷ ʞʠʚʦʪʥʳʤʠ ʙʝʥʪʦʩʘ, ʚ ʢʦʪʦʨʳʭ ʧʨʠ 

ʤʘʩʩʦʚʦʤ ʨʘʟʚʠʪʠʠ ʚʨʝʜʦʥʦʩʥʳʭ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ (ɺʎɺ) ʥʘʢʘʧʣʠʚʘʶʪʩʷ 

ʬʠʢʦʪʦʢʩʠʥʳ. ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʠʪʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʢʦʤʧʣʝʢʩʘ ɺʎɺ ʠ ʦʙʱʫʶ ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʢʦʤʧʦʟʠʮʠʶ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʙʫʭʪʝ ʆʣʴʛʘ, ʘ ʪʘʢʞʝ ʧʨʦʩʣʝʜʠʪʴ ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ ʚʠʜʦʚʦʡ 

ʩʪʨʫʢʪʫʨʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. 

ʄʘʪʝʨʠʘʣ ʩʦʙʨʘʥ ʥʘ ʜʚʫʭ ʧʨʠʙʨʝʞʥʳʭ ʩʪʘʥʮʠʷʭ ʚ ʙʫʭʪʝ ʆʣʴʛʘ ʥʘ 

ʠʟʦʙʘʪʘʭ 10 ʤ (ʪʦʯʢʘ 1) ʠ 20 ʤ (ʪʦʯʢʘ 2) (ʨʠʩ.) ʚ ʧʝʨʠʦʜ ʩ 19 ʠʶʣʷ ʧʦ 4 ʩʝʥʪʷʙʨʷ 

2022 ʛ. ʩʝʪʴʶ ɼʞʝʜʠ (ʜʠʘʤʝʪʨ ʚʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 0,12 ʤ, ʨʘʟʤʝʨ ʷʯʝʠ 

ʬʠʣʴʪʨʫʶʱʝʛʦ ʢʦʥʫʩʘ 90 ʤʢʤ) ʪʦʪʘʣʴʥʳʤ ʦʙʣʦʚʦʤ ʦʪ ʜʥʘ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ.  

ɺ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʣʘʥʢʪʦʥʝ ʧʦʩʪʦʷʥʥʦ ʦʙʠʪʘʣʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ 

ʢʦʤʧʣʝʢʩʘ ɺʎɺ ʠʟ ʨʦʜʦʚ Pseudo-nitzschia, Akashiwo, Alexandrium, Dinophysis, 

Gonyaulax. ʇʠʢ ʨʘʟʚʠʪʠʷ Pseudo-nitzschia ʧʨʠʰʝʣʩʷ ʥʘ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʠʶʣʷ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʵʪʦʡ ʛʨʫʧʧʳ ʚʠʜʦʚ, ʙʦʣʝʝ 80 ʤʣʥ ʢʣ./ʤ3, ʦʪʤʝʯʝʥʘ 19 

ʠʶʣʷ ʚ ʪʦʯʢʝ 2. ɼʠʥʦʬʣʘʛʝʣʣʷʪʳ ʥʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʦʙʠʣʴʥʳ ʙʳʣʠ ʥʘ 

ʙʦʣʝʝ ʤʝʣʢʦʚʦʜʥʦʡ ʘʢʚʘʪʦʨʠʠ ʚ ʪʦʯʢʝ 1. ɿʜʝʩʴ ʩʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ Alexandrium 

ʩʦʩʪʘʚʠʣʘ 34 ʪʳʩ. ʢʣ/ʤ3, Dinophysis ï 11 ʪʳʩ. ʢʣ./ʤ3, Gonyaulax ï 5 ʪʳʩ. ʢʣ./ʤ3.  

ɺʩʝʛʦ ʚ ʬʠʪʦʧʣʘʥʢʪʦʥʝ ʥʘʡʜʝʥʦ 127 ʪʘʢʩʦʥʦʚ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ (ʩʧʠʩʦʢ 

ʧʨʠʚʝʜʝʥ ʥʠʞʝ), ʥʝʢʦʪʦʨʳʝ ʥʘʡʜʝʥʳ ʚ ʂʨʦʥʦʮʢʦʤ ʟʘʣʠʚʝ ʚʧʝʨʚʳʝ. ʏʠʩʣʝʥʥʦʩʪʴ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 600 ʢʣ./ʣ ʜʦ 2 ʤʣʥ ʢʣ./ʣ. ʄʘʢʩʠʤʫʤ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʙʣʶʜʘʣʠ 19 ʠʶʣʷ ʚ ʪʦʯʢʝ 2, ʤʠʥʠʤʫʤ ï ʚ 17 ʘʚʛʫʩʪʘ ʚ ʪʦʯʢʝ 1. ʉʧʠʩʦʢ ʚʠʜʦʚ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʨʠʚʝʜʝʥ ʥʠʞʝ. 
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ʈʠʩʫʥʦʢ. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʣʘʥʢʪʦʥʥʳʭ ʩʪʘʥʮʠʡ ʚ ʙʫʭʪʝ 

ʆʣʴʛʘ ʚ 2022 ʛ. 

 

BACILLARIOPHYCEAE: Amphyprora sp., Asterionellopsis glacialis 

(Castracane) Round, Asterionellopsis kariana (Grunow) Round, Bellerochea malleus 

(Brightwell) Van Heurck, Biddulphia biddulphiana (J.E. Smith) Boyer, Chaetoceros 

atlanticus Cleve, C. compressus Lauder, C. concavicornis Mangin, C. curvisetus 

Cleve, C. debilis Cleve, C. decipiens Cleve, C. diadema (Ehrenberg) Gran, C. didymus 

Ehrenberg, C. laciniosus F. Sch¿tt, C. mitra (Bailey) Cleve, C. muelleri Lemmermann, 

C. pseudocrinitus Ostenfeld, Chaetoceros cf. seiracanthus Gran, C. teres Cleve, 

Chaetoceros sp., Corethron criophilum Castracane, Cylindrotheca closterium 

(Ehrenberg) Reimann & J.C. Lewin, Dactyliosolen fragilissimus (Bergon) Hasle, 

Fragilaria striatula Lyngbye, Fragilariopsis sp., Gyrosigma fasciola (Ehrenberg) 

J.W. Griffith & Henfrey, Gyrosygma sp., Isthmia nervosa K¿tzing, Leptocylindrus 

danicus Cleve, L. minimus Gran, Licmophora abbreviata C. Agardh, Navicula 

cancellata Donkin, N. directa (W. Smith) Br®bisson, N. septentrionalis (Grunow) 

Gran, Navicula sp., Nitzschia sp., Odontella aurita (Lyngbye) C. Agardh, O. granulata 

(Roper) R. Ross, Proboscia alata (Brightwell) Sundstrºm, Pseudo-nitzschia 

delicatissima (Cleve) Heiden, P. pungens (Grunow ex Cleve) Hasle, P. seriata (Cleve) 

H. Peragallo, Pseudo-nitzschia sp.1, Pseudo-nitzschia sp.2., Rhabdonema arcuatum 

(Lyngbye) K¿tzing, Rhizosolenia hebetata f. semispina (Hensen) Gran, R. styliformis 

T. Brightwell, Sundstroemia setigera (Brightwell) Medlin, Skeletonema spp., 
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Stephanopyxis nipponica Gran & Yendo, Thalassionema frauenfeldii (Grunow) 

Temp¯re & Peragallo, T. nitzschioides (Grunow), Mereschkowsky, Thalassiosira 

antarctica Comber, T. eccentrica (Ehrenberg) Cleve, T. gravida Cleve, T. hyalina 

(Grunow) Gran, T. nordenskioeldii Cleve, T. pacifica Gran & Angst, T. rotula 

Meunier, Thalassiosira sp.1, Thalassiosira sp.2, Thalassiothrix longissima Cleve & 

Grunow, Trachyneis aspera (Ehrenberg) Cleve; DINOPHYCEAE: Akashiwo 

sanguinea (K. Hirasaka) Gert Hansen & Moestrup, Alexandrium sp., A. catenella 

(Whedon & Kofoid) Balech, A. tamarense (Lebour) Balech, Amylax triacantha 

(Jßrgensen) Sournia, Archaeperidinium minutum (Kofoid) Jßrgensen, Ceratium 

pentagonum f. turgidum (Jorgensen) Bohm, Ceratium sp., Dinophysis acuminata 

Clapar¯de & Lachmann, D. acuta Ehrenberg, D. fortii Pavillard, D. rotundata 

Clapar¯de & Lachmann, D. rudgei (G. Murray & Whitting) T.H. Ab®, Dissodinium 

pseudolunula Swift ex Elbrªchter & Drebes, Gonyaulax alaskensis Kofoid, G. 

diegensis Kofoid, G. digitalis (Pouchet) Kofoid, G. spinifera (Clapar¯de & Lachmann) 

Diesing, Gymnodinium stellatum Hulburt, Gymnodinium sp.1, Gymnodinium sp.2, 

Gyrodinium sp., Karenia cf. mikimotoi (Miyake & Kominami ex Oda) Gert Hansen & 

Moestrup, Oblea baculifera Balech, Peridinium sp., Polykrikos kofoidii Chatton, 

Preperidinium meunieri (Pavillard) Elbrªchter, Protoceratium reticulatum (Clapar¯de 

& Lachmann) B¿tschli, Protoperidinium brevipes (Paulsen) Balech, P. conicoides 

(Paulsen) Balech, P. conicum var. concavum (Matzenauer) Balech, P. conicum f. 

quardafuiana (Matzenauer) Balech, Protoperidinium cf. conicum (Gran) Balech, P. 

crassipes (Kofoid) Balech, P. curtipes (Jßrgensen) Balech, P. denticulatum (Gran & 

Braarud) Balech, P. depressum (Bailey) Balech, Protoperidinium cf. gracile Gran & 

Braarud, P. granii (Ostenfeld) Balech, Protoperidinium cf. islandicum (Paulsen) 

Balech, P. leonis (Pavillard) Balech, P. marielebourae (Paulsen) Balech, P. oblongum 

(Aurivillius) Parke & Dodge, P. pallidum (Ostenfeld) Balech, P. pellucidum Bergh, P. 

pentagonum (Gran) Balech, Protoperidinium cf. pentagonum (Gran) Balech, P. 

punctulatum (Paulsen) Balech, Protoperidinium cf. steinii (Jßrgensen) Balech, P. 

thorianum (Paulsen) Balech, Protoperidinium sp.1, Protoperidinium sp.2, Scrippsiella 

trochoidea (F. Stein) A.R. Loeblich, Tripos arcticus (Ehrenberg) F. G·mez. T. fusus 

(Ehrenberg) F. G·mez, T. lineatus (Ehrenberg) F. G·mez, T. longipes (Bailey) F. 

G·mez, T. muelleri Bory; PYRAMIMONADOPHYCEAE: Pterosperma cf. 

marginatum Gaarder; EUGLENOPHYCEAE: Euglena sp.; CYANOPHYCEAE: 

Phormidium sp., Anabaena sp.; THECOFILOSEA: Ebria tripartita (Schumann) 

Lemmermann; ʠ Gen. sp. 
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ʕʂʉʇʈɽʉʉʀʗ ʇʈʆ- ʀ ɸʅʊʀ-ɸʇʆʇʊʆʊʀʏɽʉʂʀʍ ʌɸʂʊʆʈʆɺ ʀ 

ʅɽʁʈʆɻɽʅʀʅɸ ɺ ʉʇʀʅʅʆʄ ʄʆɿɻɽ ʄʆʃʆɼʀ ʂɽʊʓ 

ONCORHYNCHUS ʂɽʊɸ ɺ ʋʉʃʆɺʀʗʍ ɻʆʄɽʆʉʊɸʊʀʏɽʉʂʆɻʆ 

ʈʆʉʊɸ ʀ ʇʈʀ ʆʉʊʈʆʄ ʊʈɸɺʄɸʊʀʏɽʉʂʆʄ ʇʆɺʈɽɾɼɽʅʀʀ 

ʃʠʪʚʠʥʦʚ ʅ. ɸ.1, ʇʫʱʠʥʘ ɽ.ɺ.2  
1ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

litvinov.na@dvfu.ru 
2ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦè ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, puschina@mail.ru  

 

ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʫ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ (ʎʅʉ) ʢʦʩʪʠʩʪʳʭ ʨʳʙ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʚʟʨʦʩʣʦʤʫ ʥʝʡʨʦʛʝʥʝʟʫ - 

ʦʙʨʘʟʦʚʘʥʠʶ ʥʝʡʨʦʥʦʚ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ ʦʨʛʘʥʠʟʤʘ [1, 3]. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʥʝʡʨʦʛʝʥʝʨʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʢʣʘʜʳ Teleostei ʤʦʞʝʪ 

ʧʦʤʦʯʴ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʪʨʘʚʤʘʤʠ ʎʅʉ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʪʨʘʚʤʘʤʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʚʟʷʪʘ ʪʠʭʦʦʢʝʘʥʩʢʘʷ ʢʝʪʘ Oncorhynchus keta. 

ʗʚʣʷʷʩʴ ʙʦʣʝʝ ʙʘʟʘʣʴʥʦʡ ʛʨʫʧʧʦʡ ʯʝʤ ʢʘʨʧʦʦʙʨʘʟʥʳʝ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʙʦʣʝʝ 

ʧʨʠʙʣʠʞʝʥʥʦʡ ʢ ʧʨʝʜʢʦʚʳʤ ʬʦʨʤʘʤ ʧʦʟʚʦʥʦʯʥʳʭ, ʩʝʤʝʡʩʪʚʦ ʣʦʩʦʩʝʦʙʨʘʟʥʳʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʥʝʡʨʦʛʝʥʝʟʘ ʧʦʟʚʦʥʦʯʥʳʭ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʠʣʦ ʮʝʣʴ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ: ʠʩʩʣʝʜʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʩʧʨʝʩʩʠʠ ʧʨʦ- ʠ ʘʥʪʠ-

ʘʧʦʧʪʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʥʝʡʨʦʛʝʥʠʥʘ ʚ ʩʧʠʥʥʦʤ ʤʦʟʛʝ ʢʝʪʳ ʧʨʠ 

ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʤ ʨʦʩʪʝ ʠ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʦʩʪʨʦʡ ʪʨʘʚʤʳ. 

ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʚʟʷʪʳ ʧʦʣʫʪʦʨʦʛʦʜʦʚʘʣʳʝ ʦʩʦʙʠ 

ʤʦʣʦʜʠ ʢʝʪʳ O. keta. ʊʨʘʚʤʘ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʥʘʥʦʩʠʣʘʩʴ ʠʥʩʫʣʠʥʦʚʦʡ ʠʛʣʦʡ ʚ 

ʨʦʩʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ, ʟʘ ʜʦʨʩʘʣʴʥʦʡ ʛʨʘʥʠʮʝʡ ʤʦʟʞʝʯʢʘ, 

ʧʘʨʘʣʣʝʣʴʥʦ ʟʘʜʥʠʤ ʛʨʘʥʠʮʘʤ ʞʘʙʝʨʥʳʭ ʢʨʳʰʝʢ. ʄʘʪʝʨʠʘʣ ʘʥʘʣʠʟʠʨʦʚʘʣʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʚʝʪʣʦʧʦʣʴʥʦʡ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ bcl-2, cas3 ʠ 

ʥʝʡʨʦʛʝʥʠʥ ʤʘʨʢʠʨʦʚʘʥʠʷ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʟʘʢʣʶʯʠʪʴ: 

ɺ ʩʧʠʥʥʦʤ ʤʦʟʛʝ ʤʦʣʦʜʠ ʢʝʪʳ ʩʫʱʝʩʪʚʫʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʥʝʡʨʦʥʦʚ ʠ ʚʦʣʦʢʦʥ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʧʨʠ 

ʪʨʘʚʤʘʪʠʯʝʩʢʦʤ ʧʦʚʨʝʞʜʝʥʠʠ. ʀʩʪʦʯʥʠʢʦʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ, ʢʘʢ 

ʤʳ ʧʦʣʘʛʘʝʤ, ʷʚʣʷʶʪʩʷ ʛʣʠʘʣʴʥʳʝ ʠ ʥʝʛʣʠʘʣʴʥʳʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʚʟʨʦʩʣʦʛʦ 

ʪʠʧʘ, ʜʝʡʩʪʚʫʶʱʠʝ ʢʘʢ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʧʫʣʘ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʘʭ ʨʝʛʝʥʝʨʘʮʠʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʪʘʢʠʝ ʢʣʝʪʢʠ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʧʦʜʜʝʨʞʘʥʠʠ ʛʦʤʝʦʩʪʘʟʘ ʥʝʡʨʦʥʦʚ: ʷʚʣʷʷʩʴ ʢʣʝʪʢʘʤʠ ʛʣʠʘʣʴʥʦʡ ʣʠʥʠʠ ʦʥʠ 

ʩʧʦʩʦʙʥʳ ʨʝʛʫʣʠʨʦʚʘʪʴ ʤʝʪʘʙʦʣʠʟʤ ʛʣʶʢʦʟʳ, ʚʳʨʘʙʦʪʢʫ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ, 

ʨʝʛʫʣʷʮʠʶ ʢʨʦʚʦʪʦʢʘ ʠ ʛʦʤʝʦʩʪʘʟʘ ʚʦʜʳ [2].  

mailto:litvinov.na@dvfu.ru
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʪʨʦʛʦ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʩʧʠʥʥʦʤ ʤʦʟʛʝ 

ʤʦʣʦʜʠ ʢʝʪʳ ʠʟʤʝʥʷʝʪʩʷ ʵʢʩʧʨʝʩʩʠʷ ʘʥʪʠ-ʘʧʦʧʪʦʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ bcl-2 ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʤʦʪʦʥʝʡʨʦʥʦʚ 1 ʠ ʤʦʪʦʥʝʡʨʦʥʦʚ 2 ʧʨʠʦʙʨʝʪʘʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʘʥʪʠ-ʘʧʦʧʪʦʪʠʯʝʩʢʫʶ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʥʪʘʢʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ʕʢʩʧʨʝʩʩʠʷ cas3 ʥʦʩʠʪ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ 

ʧʦʩʢʦʣʴʢʫ, ʥʘʨʷʜʫ ʩ ʧʨʦ-ʘʧʦʧʪʦʪʠʯʝʩʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, cas3 ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʘʧʪʦʛʝʥʝʟʝ ʠ ʛʝʤʘʪʦʧʦʵʟʝ. ɹʳʣʠ 

ʥʘʡʜʝʥʳ ʟʦʥʳ ʢʦʥʩʪʠʪʫʪʠʚʥʦʛʦ ʥʝʡʨʦʛʝʥʝʟʘ. ʆʙʥʘʨʫʞʝʥʠʝ ʪʘʢʠʭ ʟʦʥ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʥʝʡʨʦʛʝʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʤʦʣʦʜʠ 

ʢʝʪʳ. ʕʢʩʧʨʝʩʩʠʷ ʥʝʡʨʦʛʝʥʠʥʘ ʫ ʤʦʣʦʜʠ ʢʝʪʳ ʦʛʨʘʥʠʯʝʥʘ ʚ ʚʝʥʪʨʘʣʴʥʳʭ ʦʪʜʝʣʘʭ 

ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʜʦʨʩʘʣʴʥʳʭ ʠ ʵʧʝʥʜʠʤʦ-ʛʣʠʘʣʴʥʳʭ 

ʦʙʣʘʩʪʷʭ, ʘ ʪʘʢʞʝ ʟʦʥʘʭ ʘʚʪʦʥʦʤʥʦʛʦ ʥʝʡʨʦʛʝʥʝʟʘ, ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʳʭ ʚ 

ʩʧʠʥʥʦʤ ʤʦʟʛʝ. ɺ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʵʢʩʧʨʝʩʩʠʷ ʥʝʡʨʦʛʝʥʠʥʘ 

ʤʥʦʛʦʢʨʘʪʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʥʝʡʨʦʥʘʣʴʥʳʭ ʠ ʥʝ ʥʝʡʨʦʥʘʣʴʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʢʣʝʪʦʢ 

ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʷʜʝʨ. ʊʘʢʦʝ ʫʩʠʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʥʝʡʨʦʛʝʥʠʥʘ 

ʚ ʮʝʣʦʤ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʦʚʳʰʝʥʥʦʡ ʥʝʡʨʦʛʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʥʝʡʨʦʛʝʥʝʟʫ. 
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ʈʝʥʦ-ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʡ, ʠʣʠ ʦʩʝʚʦʡ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʦʚ ï ʵʪʦ 

ʩʠʥʘʧʦʤʦʨʬʠʷ ʢʣʘʜʳ Ambulacraria, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʪʠʧʳ Echinodermata 

ʠ Hemichordata. ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʙʦʠʭ ʪʠʧʦʚ ʦʩʝʚʦʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʦʯʢʫ ʠ ʩʣʫʞʠʪ ʮʝʥʪʨʘʣʴʥʦʡ ʞʠʟʥʝʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʪʨʫʢʪʫʨʦʡ 

ʦʨʛʘʥʠʟʤʘ [1]. ɻʣʘʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʦʩʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʶʪʩʷ ʣʝʚʳʡ ʠ 

ʧʨʘʚʳʡ ʧʨʦʪʦʮʝʣʠ (ʦʩʝʚʦʡ ʠ ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʡ ʮʝʣʦʤʳ ʫ ʠʛʣʦʢʦʞʠʭ ʠʣʠ 

ʭʦʙʦʪʢʦʚʳʡ ʠ ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʡ ʮʝʣʦʤʳ ʫ ʧʦʣʫʭʦʨʜʦʚʳʭ) ʠ ʟʘʣʝʛʘʶʱʘʷ ʤʝʞʜʫ 

ʠʭ ʮʝʣʦʪʝʣʠʷʤʠ ʩʝʪʴ ʢʨʦʚʝʥʦʩʥʳʭ ʢʘʧʠʣʣʷʨʦʚ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ 

ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ (ʦʩʝʚʦʡ ʦʨʛʘʥ ʫ ʠʛʣʦʢʦʞʠʭ ʠʣʠ ʛʣʦʤʝʨʫʣʶʩ ʫ ʧʦʣʫʭʦʨʜʦʚʳʭ). 

ʕʢʩʢʨʝʮʠʷ ʧʨʦʜʫʢʪʦʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚʳʜʝʣʝʥʥʳʭ ʧʨʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʮʝʣʦʤʦʜʫʢʪ ʣʝʚʦʛʦ ʧʨʦʪʦʮʝʣʷ. ʈʷʜ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ 

ʦʩʝʚʳʤ ʢʦʤʧʣʝʢʩʦʤ ʩʪʨʫʢʪʫʨ ʨʘʟʣʠʯʘʝʪʩʷ ʫ ʠʛʣʦʢʦʞʠʭ ʠ ʧʦʣʫʭʦʨʜʦʚʳʭ, 

ʥʘʧʨʠʤʝʨ, ʦʧʦʨʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʤʧʣʝʢʩʘ. ʋ ʠʛʣʦʢʦʞʠʭ ʞʸʩʪʢʠʤ ʩʪʝʨʞʥʝʤ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʩʝʪʴ ʢʨʦʚʝʥʦʩʥʳʭ ʢʘʧʠʣʣʷʨʦʚ, ʷʚʣʷʝʪʩʷ ʢʘʤʝʥʠʩʪʳʡ ʢʘʥʘʣ, ʘ 

ʫ ʧʦʣʫʭʦʨʜʦʚʳʭ ʦʩʝʚʦʡ ʢʦʤʧʣʝʢʩ ʦʧʠʨʘʝʪʩʷ ʥʘ ʙʫʢʢʘʣʴʥʳʡ ʜʠʚʝʨʪʠʢʫʣ 

(ʩʪʦʤʦʭʦʨʜ) ʠ ʥʝʧʘʨʥʳʡ ʩʢʝʣʝʪʥʳʡ ʵʣʝʤʝʥʪ ʩʪʝʙʝʣʴʢʘ. ʋ ʧʦʣʫʭʦʨʜʦʚʳʭ 

ʢʠʰʝʯʥʦʜʳʰʘʱʠʭ (Enteropneusta) ʠʤʝʝʪʩʷ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʝ ʩʝʨʜʮʝ, 

ʪʦʣʢʘʶʱʝʝ ʢʨʦʚʴ ʚ ʩʦʩʫʜʳ ʛʣʦʤʝʨʫʣʶʩʘ, ʪʦʛʜʘ ʢʘʢ ʫ ʠʛʣʦʢʦʞʠʭ ʩʝʨʜʮʝ ʭʦʪʷ ʠ 

ʦʧʠʩʘʥʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʦʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʘ 

ʧʫʣʴʩʘʪʦʨʥʫʶ ʬʫʥʢʮʠʶ ʚʳʧʦʣʥʷʶʪ ʩʦʩʫʜʳ ʦʩʝʚʦʛʦ ʦʨʛʘʥʘ. 

ɺ 2005 ʛʦʜʫ ʙʳʣʦ ʦʧʠʩʘʥʦ ʥʦʚʦʝ ʩʝʤʝʡʩʪʚʦ ʢʠʰʝʯʥʦʜʳʰʘʱʠʭ 

ʧʦʣʫʭʦʨʜʦʚʳʭ ï Torquaratoridae, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʦʛʦ ʦʙʠʪʘʶʪ ʥʘ 

ʙʘʪʠʘʣʴʥʳʭ ʠ ʘʙʠʩʩʘʣʴʥʳʭ ʛʣʫʙʠʥʘʭ ʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʝʣʢʦʚʦʜʥʳʭ ʨʦʶʱʠʭ 

ʢʠʰʝʯʥʦʜʳʰʘʱʠʭ, ʚʝʜʫʪ ʵʧʠʙʝʥʪʦʩʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ [2]. ɺ ʤʦʨʬʦʣʦʛʠʠ 

Torquaratoridae ʧʦ ʤʝʨʝ ʠʭ ʠʟʫʯʝʥʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚʩʸ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʦʪʣʠʯʠʷ 

ʦʪ ʦʩʪʘʣʴʥʳʭ ʢʠʰʝʯʥʦʜʳʰʘʱʠʭ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʠ ʚ ʩʪʨʦʝʥʠʠ ʨʝʥʦ-

ʧʝʨʠʢʘʨʜʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʦʨʢʚʘʨʘʪʦʨʠʜ ʠʤʝʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʣʢʦʚʦʜʥʳʤʠ Enteropneusta. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʪʦʨʢʚʘʨʘʪʦʨʠʜ ʥʝ 

ʦʙʥʘʨʫʞʝʥʳ ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʡ ʮʝʣʦʤ ʠ ʩʝʨʜʮʝ. ɻʣʦʤʝʨʫʣʶʩ ʚʳʨʘʞʝʥ ʩʣʘʙʦ 

ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʚʩʝ. ʅʘʤ ʫʜʘʣʦʩʴ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 

ʩʪʨʦʝʥʠʝ ʨʝʥʦ-ʧʝʨʠʢʘʨʜʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʦʨʢʚʘʨʘʪʦʨʠʜʳ Quatuoralisia 

malakhovi Ezhova et Lukinykh, 2022, ʦʙʠʪʘʶʱʝʡ ʚ ɹʝʨʠʥʛʦʚʦʤ ʤʦʨʝ [3]. 

ʈʝʥʦ-ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʦʚ Q. malakhovi ʚʢʣʶʯʘʝʪ 

ʦʙʰʠʨʥʳʡ ʭʦʙʦʪʢʦʚʳʡ ʮʝʣʦʤ, ʥʝʙʦʣʴʰʦʡ ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʡ ʮʝʣʦʤ, ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʳʡ ʛʣʦʤʝʨʫʣʶʩ, ʘ ʪʘʢʞʝ ʚʳʨʘʞʝʥʥʳʡ ʙʫʢʢʘʣʴʥʳʡ ʜʠʚʝʨʪʠʢʫʣ, ʢʦʪʦʨʳʡ 
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ʩʣʫʞʠʪ ʦʧʦʨʦʡ ʜʣʷ ʛʣʦʤʝʨʫʣʶʩʘ ʠ ʧʝʨʠʢʘʨʜʘ. ɹʫʢʢʘʣʴʥʳʡ ʜʠʚʝʨʪʠʢʫʣ ʫ 

ʠʟʫʯʝʥʥʳʭ ʦʩʦʙʝʡ Q. malakhovi ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʨʦʪʢʫʶ (800 Õʤ), ʥʦ 

ʰʠʨʦʢʫʶ (ʜʦ 3 ʤʤ) "ʧʦʜʫʰʢʫ", ʟʘʧʦʣʥʝʥʥʫʶ ʩʚʝʪʣʳʤʠ ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʥʳʤʠ 

ʢʣʝʪʢʘʤʠ. ɹʫʢʢʘʣʴʥʳʡ ʜʠʚʝʨʪʠʢʫʣ ʣʝʞʠʪ ʚ ʩʘʤʦʡ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʠ ʭʦʙʦʪʢʘ, 

ʥʘ ʚʝʥʪʨʘʣʴʥʦʡ ʩʪʦʨʦʥʝ, ʠ ʝʛʦ ʟʘʜʥʷʷ ʩʪʝʥʢʘ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʦʡ ʛʣʦʪʢʠ. 

ʉʪʝʙʝʣʸʢ ʤʝʞʜʫ ʭʦʙʦʪʦʤ ʠ ʚʦʨʦʪʥʠʯʢʦʤ ʫ Q. malakhovi ʦʪʩʫʪʩʪʚʫʝʪ, ʠ ʚʤʝʩʪʦ 

ʥʝʧʘʨʥʦʛʦ ʩʪʝʙʝʣʴʢʦʚʦʛʦ ʩʢʝʣʝʪʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʜʚʝ 

ʩʠʤʤʝʪʨʠʯʥʳʝ ʩʢʝʣʝʪʥʳʝ ʧʣʘʩʪʠʥʢʠ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʦʪ ʙʫʢʢʘʣʴʥʦʛʦ ʜʠʚʝʨʪʠʢʫʣʘ. 

ʅʘ ʜʦʨʩʘʣʴʥʦʡ ʩʪʦʨʦʥʝ ʙʫʢʢʘʣʴʥʦʛʦ ʜʠʚʝʨʪʠʢʫʣʘ ʣʝʞʠʪ ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʡ 

ʮʝʣʦʤ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʡ ʟʘʤʢʥʫʪʳʡ ʮʝʣʦʤʠʯʝʩʢʠʡ ʤʝʰʦʯʝʢ, 

ʚʳʪʷʥʫʪʳʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʝʨʝʜʥʝ-ʟʘʜʥʝʡ ʦʩʠ ʞʠʚʦʪʥʦʛʦ (ʨʠʩ.). ɽʩʣʠ 

ʚʝʥʪʨʘʣʴʥʘʷ ʩʪʝʥʢʘ ʧʝʨʠʢʘʨʜʘ ʧʦʢʦʠʪʩʷ ʥʘ ʙʫʢʢʘʣʴʥʦʤ ʜʠʚʝʨʪʠʢʫʣʝ, ʪʦ ʝʛʦ 

ʟʘʜʥʷʷ ʩʪʝʥʢʘ ʧʨʠʣʝʛʘʝʪ ʢ ʚʦʨʦʪʥʠʯʢʦʚʦ-ʭʦʙʦʪʢʦʚʦʡ ʩʝʧʪʝ, ʪ.ʝ. ʢ ʧʝʨʝʛʦʨʦʜʢʝ 

ʤʝʞʜʫ ʭʦʙʦʪʢʦʤ ʠ ʚʦʨʦʪʥʠʯʢʦʤ. ʎʝʣʦʪʝʣʠʡ ʧʝʨʠʢʘʨʜʘ ʧʨʝʜʩʪʘʚʣʝʥ 

ʵʧʠʪʝʣʠʘʣʴʥʦ-ʤʳʰʝʯʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʂʧʝʨʝʜʠ ʦʪ ʧʝʨʠʢʘʨʜʘ ʙʫʢʢʘʣʴʥʳʡ 

ʜʠʚʝʨʪʠʢʫʣ ʦʭʚʘʯʝʥ ʩʝʪʴʶ ʢʨʦʚʝʥʦʩʥʳʭ ʢʘʧʠʣʣʷʨʦʚ ʛʣʦʤʝʨʫʣʶʩʘ, ʧʨʦʭʦʜʷʱʠʭ 

ʤʝʞʜʫ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʤʝʣʢʠʤʠ ʮʝʣʦʤʠʯʝʩʢʠʤʠ ʪʨʫʙʦʯʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪ ʭʦʙʦʪʢʦʚʳʡ ʠ ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʡ ʮʝʣʦʤʳ. ɹʫʢʢʘʣʴʥʳʡ ʜʠʚʝʨʪʠʢʫʣ ʠ 

ʣʝʞʘʱʠʝ ʥʘ ʥʸʤ ʧʝʨʠʢʘʨʜ ʠ ʛʣʦʤʝʨʫʣʶʩ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʦʩʪʠ ʭʦʙʦʪʢʦʚʦʛʦ 

ʮʝʣʦʤʘ. ʄʳ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʫ Q. malakhovi ʥʠʢʘʢʠʭ ʧʨʠʟʥʘʢʦʚ ʭʦʙʦʪʢʦʚʦʛʦ 

ʮʝʣʦʤʦʜʫʢʪʘ, ʧʦʵʪʦʤʫ ʦʩʪʘʸʪʩʷ ʟʘʛʘʜʢʦʡ, ʢʘʢ ʠʤʝʥʥʦ ʧʨʦʜʫʢʪʳ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, 

ʚʳʜʝʣʷʶʱʠʝʩʷ ʚ ʭʦʙʦʪʢʦʚʳʡ ʮʝʣʦʤ ʚ ʭʦʜʝ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʚ ʛʣʦʤʝʨʫʣʶʩʝ, 

ʵʢʩʢʨʝʪʠʨʫʶʪʩʷ ʟʘʪʝʤ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ. 

 

 
ʊʨʸʭʤʝʨʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʦʩʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʦʚ 

Quatuoralisia malakhovi (ʚʠʜ ʩʧʝʨʝʜʠ). 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʅʌ, ʧʨʦʝʢʪ ˉ 23-14-

00047. 
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ɼɺʋʉʊɺʆʈʏɸʊʓɽ ʄʆʃʃʖʉʂʀ ʄɸʅɻʈʆɺ ʀ ʇɽʈʀ-ʄɸʅɻʈʆɺʓʍ 

ʆɹʃɸʉʊɽʁ ʇʈʆɺʀʅʎʀʀ ʂʔɽʅɿʗʅɻ (ʖɾʅʓʁ ɺʔɽʊʅɸʄ) 

ʃʫʪʘʝʥʢʦ ʂ.ɸ.1, ʇʨʦʟʦʨʦʚʘ ʃ.ɸ.2, ʅʛʦ ʂ.ʉ. (Quang Xuan Ngo)3, ɹʦʛʘʪʦʚ ɺ.ɺ.2 

1ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦè ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ivanov@mail.ru 
2ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʟʝʤʥʦʡ ʙʠʦʪʳ ɺʦʩʪʦʯʥʦʡ 

ɸʟʠʠ" ɼɺʆ ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, prozorova@biosoil.ru 
3ʀʥʩʪʠʪʫʪ ʪʨʦʧʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ ɺɸʅʊ, ʛ. ʍʦʰʠʤʠʥ, ɺʴʝʪʥʘʤ 

 

ɿʥʘʯʝʥʠʝ ʤʘʥʛʨʦʚʳʭ ʠ ʧʝʨʠ-ʤʘʥʛʨʦʚʳʭ ʵʢʦʩʠʩʪʝʤ ʥʝʚʦʟʤʦʞʥʦ 

ʧʝʨʝʦʮʝʥʠʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ ʜʣʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʧʠʱʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʤʘʥʛʨʦʚʳʝ ʣʝʩʘ ʧʨʝʪʝʨʧʝʣʠ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʝʛʨʘʜʘʮʠʶ ʠʟ-ʟʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

ʠ ʥʘʨʫʰʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʷ ʨʘʡʦʥ ʖʞʥʦ-ʂʠʪʘʡʩʢʦʛʦ ʤʦʨʷ ʠ 

ɺʴʝʪʥʘʤʘ. ʇʣʦʱʘʜʴ ʤʘʥʛʨʦʚʳʭ ʣʝʩʦʚ ʚʦ ɺʴʝʪʥʘʤʝ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 

200.000 ʛʘ, ʠ ʙʦʣʝʝ 60 % ʠʟ ʥʠʭ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʶʞʥʦʛʦ 

ɺʴʝʪʥʘʤʘ; ʦʥʠ ʙʳʣʠ ʩʠʣʴʥʦ ʦʧʫʩʪʦʰʝʥʳ ʚʦ ʚʨʝʤʷ ʚʦʡʥʳ ʚ 1950ï1970-ʭ ʛʛ. 

[Thanh, 1995]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟ-ʟʘ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʠ ʯʨʝʟʤʝʨʥʦʡ 

ʘʢʚʘʢʫʣʴʪʫʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʥʛʨʦʚʳʝ ʟʘʨʦʩʣʠ ʙʳʣʠ ʩʝʨʴʝʟʥʦ ʧʦʜʦʨʚʘʥʳ, 

ʧʦʵʪʦʤʫ ʧʣʦʱʘʜʴ ʤʘʥʛʨʦʚʳʭ ʟʘʨʦʩʣʝʡ ʚ ʜʝʣʴʪʝ ʨʝʢʠ ʄʝʢʦʥʛ ʙʳʩʪʨʦ ʩʦʢʨʘʪʠʣʘʩʴ 

ʩ 250.000 ʛʘ ʚ 1950 ʛ. ʜʦ 72.000 ʛʘ ʚ 1995 ʛ. [Thanh, 2006]. çʇʝʨʠ-ʤʘʥʛʨʦʚʳʝè 

ʫʯʘʩʪʢʠ ʦʪʥʦʩʠʪʩʷ ʢ ʦʢʨʫʞʘʶʱʠʤ ʠʣʠ ʩʤʝʞʥʳʤ ʦʙʣʘʩʪʷʤ ʤʘʥʛʨʦʚʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʆʥʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʧʝʨʝʭʦʜʥʳʝ ʟʦʥʳ ʠʣʠ ʦʙʣʘʩʪʠ, ʛʜʝ ʚʣʠʷʥʠʝ ʤʘʥʛʨʦʚʳʭ 

ʣʝʩʦʚ ʧʨʦʩʪʠʨʘʝʪʩʷ ʟʘ ʧʨʝʜʝʣʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ ʣʝʩʘ. ʇʨʠʤʘʥʛʨʦʚʘʷ 

ʟʦʥʘ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʘʥʛʨʦʚʦʡ ʵʢʦʩʠʩʪʝʤʳ, ʥʦ ʦʥʘ ʪʘʢʞʝ 

ʤʦʞʝʪ ʠʤʝʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʫʥʠʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘ ʢʦʪʦʨʳʝ ʚʣʠʷʝʪ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʠʣʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʄʘʥʛʨʦʚʳʝ ʤʦʣʣʶʩʢʠ ʚʦ ɺʴʝʪʥʘʤʝ, ʠʭ ʵʢʦʣʦʛʠʷ, ʘʩʩʦʮʠʘʮʠʠ ʠ 

ʪʘʢʩʦʥʦʤʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʤʘʣʦ ʠʟʫʯʝʥʳ, ʭʦʪʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʦʩʩʠʡʩʢʠʝ 

ʤʘʣʘʢʦʣʦʛʠ ʧʨʝʜʧʨʠʥʷʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʬʘʫʥʳ ʤʦʣʣʶʩʢʦʚ 

ʤʘʥʛʨʦʚ [Zvonareva et al., 2015; Zvonareva, Kantor, 2016; ʠ ʜʨ.], ʦʜʥʘʢʦ ʵʪʠ ʨʘʙʦʪʳ 

ʢʘʩʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ ʠ ʦʭʚʘʪʳʚʘʶʪ ʪʦʣʴʢʦ 

ʶʞʥʦ-ʮʝʥʪʨʘʣʴʥʳʡ ɺʴʝʪʥʘʤ (ʧʨʦʚʠʥʮʠʷ ʂʭʘʥʴʭʦʘ). ʇʨʝʜʳʜʫʱʠʝ ʜʘʥʥʳʝ ʦ 

ʚʴʝʪʥʘʤʩʢʠʭ ʤʘʛʨʦʚʳʭ ʤʦʣʣʶʩʢʘʭ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʳʤ ʦʪʤʝʣʷʤ 

ʚʜʦʣʴ ʩʝʚʝʨʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʪ ʧʨʦʚʠʥʮʠʠ ʂʫʘʥʛʥʠʥʴ ʜʦ ʧʨʦʚʠʥʮʠʠ ʅʠʥʴʙʠʥʴ ʠ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ 70 ʚʠʜʦʚ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ, 94 ï ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ ʠ 5 ï ʭʠʪʦʥʦʚ [Hong, San 1993], ʦʜʥʘʢʦ ʤʥʦʛʠʝ ʥʘʟʚʘʥʠʷ ʚʠʜʦʚ 

ʫʩʪʘʨʝʣʠ ʠ ʥʝ ʦʩʥʦʚʘʥʳ ʥʘ ʚʘʫʯʝʨʥʳʭ ʢʦʣʣʝʢʮʠʷʭ.  

ʅʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʤʘʥʛʨʳ ʠ ʧʝʨʠ-ʤʘʥʛʨʦʚʳʝ ʦʙʣʘʩʪʠ (ʩʦʣʦʥʦʚʘʪʳʝ 

ʵʩʪʫʘʨʠʠ, ʦʟʝʨʘ, ʤʘʨʰʠ, ʠʥʳʝ ʚʦʜʦʝʤʳ) ʚ ʘʧʨʝʣʝïʤʘʝ 2017 ʛ. ʚ ʧʨʦʚʠʥʮʠʠ 
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ʂʴʝʥʟʷʥʛ (Ki°n Giang) ʚ ʜʝʣʴʪʝ ʄʝʢʦʥʛʘ (ɺʴʝʪʥʘʤ), ʚ 4 ʢʨʫʧʥʳʭ ʨʘʡʦʥʘʭ (KG1ï

4): ʦʟʝʨʦ ɹʘ ʊʘʡ (Ba Tai Lake), ʥʝʙʦʣʴʰʘʷ ʨʝʢʘ ʚʦʟʣʝ ʍʘ ʊʴʝʥ (Ha Tien), ʨʝʢʘ ʂʘʡ 

ʃʦʥ (Cai Long River), ʤʦʨʩʢʦʡ ʧʘʨʢ ɹʘʡ ɼʫʦʥ (Bai Duong Sea Park) (ʩʤ. ʨʠʩ.). 

ʄʘʪʝʨʠʘʣ ʙʳʣ ʩʦʙʨʘʥ ʥʘ 7 ʩʪʘʥʮʠʷʭ ʠ ʚʢʣʶʯʘʣ ʢʘʢ ʞʠʚʳʭ ʤʦʣʣʶʩʢʦʚ, ʪʘʢ ʠ 

ʧʫʩʪʳʝ ʨʘʢʦʚʠʥʳ; ʚʩʝʛʦ ʦʙʨʘʙʦʪʘʥʦ ʦʢʦʣʦ 110 ʵʢʟ. ʤʦʣʣʶʩʢʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦ 

ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ ʧʨʝʜʩʪʘʚʣʷʣʦ ñrapid surveyò, ʦʜʥʘʢʦ ʫʯʠʪʳʚʘʷ ʩʣʘʙʫʶ 

ʠʟʫʯʝʥʥʦʩʪʴ ʤʘʣʘʢʦʬʘʫʥʳ ʨʝʛʠʦʥʘ, ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʝʝ ʧʦʥʠʤʘʥʠʷ.  

 

 
 

ʈʠʩʫʥʦʢ. ʂʘʨʪʘ ʩʙʦʨʘ ʤʘʥʛʨʦʚʳʭ ʠ ʧʝʨʠʤʘʥʛʨʦʚʳʭ ʤʦʣʣʶʩʢʦʚ ʚ ʶʞʥʦʤ 

ɺʴʝʪʥʘʤʝ (ʧʨʦʚʠʥʮʠʷ ʂʴʝʥʟʷʥʛ) ʚ 2017 ʛ. 

 

ɺ ʩʦʙʨʘʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʠʜʳ ʠʟ 13 ʩʝʤʝʡʩʪʚ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ: Arcidae, Mytilidae, Pteriidae, Ostreidae, Anomiidae, 

Spondylidae, Cardiidae, Chamidae, Cyrenidae, Tellinidae, Veneridae, Dreissenidae, 

Ungulinidae. ɺʩʝʛʦ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 32 ʚʠʜʘ.  

ʉʨʝʜʠ ʥʠʭ 12 ʚʠʜʦʚ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʢʘʢ ʞʠʚʳʝ ʦʩʦʙʠ (Trisidos 

semitorta, Anadara granosa, Anadara ferruginea, Arcuatula arcuatula, Septifer 

bilocularis, Septifer sp., Crassostrea sp., Chama sp., Meretrix lyrata, Mytilopsis 

adamsi, Geloina bengalensis, Geloina sp.), ʘ ʦʩʪʘʣʴʥʳʝ ʢʘʢ ʧʫʩʪʳʝ ʨʘʢʦʚʠʥʳ ʠʟ 

ʪʘʥʘʪʦʮʝʥʦʟʦʚ ʤʦʣʣʶʩʢʦʚ ʚ ʤʘʥʛʨʦʚʳʭ ʟʘʨʦʩʣʷʭ ʠ ʦʢʨʫʞʘʶʱʠʭ ʩʫʙ-

ʦʙʩʪʘʥʦʚʢʘʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʙʨʘʥʥʳʭ ʚʠʜʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ 
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ʠʟʚʝʩʪʥʳ ʠʟ ɺʴʝʪʥʘʤʘ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʥʦ ʜʚʘ ʚʠʜʘ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ 

ʜʣʷ ʵʪʦʡ ʬʘʫʥʳ ʵʪʦʡ ʩʪʨʘʥʳ: J. philippinarum ʠ M. sallei.  

ʀʥʚʘʟʠʚʥʘʷ ʢʘʨʠʙʩʢʘʷ ʣʦʞʥʘʷ ʤʠʜʠʷ Mytilopsis sallei (Dreissenidae), 

ʨʘʩʩʝʣʠʚʰʘʷʩʷ ʚ ɸʟʠʠ ʚ XX ʠ XXI  ʚʝʢʘʭ, ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʩʦʣʦʥʦʚʘʪʦʤ ʦʟʝʨʝ 

ɹʘ ʊʘʡ [Lutaenko et al., 2019]. ʂʦʣʦʥʠʠ ʵʪʦʛʦ ʚʠʜʘ ʙʳʣʠ ʧʨʠʢʨʝʧʣʝʥʳ ʢ ʢʘʤʥʷʤ 

ʥʘ ʠʣʠʩʪʦʤ ʜʥʝ ʥʘ ʛʣʫʙʠʥʝ 0.3ï0.7 ʤ ʧʨʠ ʩʦʣʝʥʦʩʪʠ 15ï20ă ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 

ʜʦ 35ï40ÁC. M. sallei ʥʝ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʧʨʦʚʠʥʮʠʠ ɹʘʡʣʴʝʫ (ʜʝʣʴʪʘ 

ʄʝʢʦʥʛʘ), ʚ ʤʘʥʛʨʦʚʳʭ ʟʘʨʦʩʣʷʭ ʜʝʣʴʪʳ ʂʨʘʩʥʦʡ ʨʝʢʠ ʠ ʘʨʭʠʧʝʣʘʛʘ ʂʦʥʜʘʦ ʚʦ 

ʚʨʝʤʷ ʥʝʜʘʚʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (2017ï2019 ʛʛ.) ʠ ʥʝ ʠʟʚʝʩʪʥʘ ʚ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ; ʙʣʠʞʘʡʰʠʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ð ʁ ʞʥʳʡ ʊʘʠʣʘʥʜ ʠ ʦʩʪʨʦʚ ʍʘʡʥʘʥʴ.  

ʇʨʦʚʝʜʝʥʥʦʝ ʬʘʫʥʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʦ ʧʣʦʱʘʜʠ ʨʘʡʦʥʝ ʚʳʷʚʠʣʦ ʦʢʦʣʦ 30% ʚʠʜʦʚ ʦʪ ʯʠʩʣʘ ʠʟʚʝʩʪʥʳʭ 

ʚ ʤʘʥʛʨʘʭ ɺʴʝʪʥʘʤʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʠ ʚʧʝʨʚʳʝ ʫʢʘʟʘʣʦ ʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ. ʕʪʘ ʨʘʙʦʪʘ ʚʘʞʥʘ ʥʘ ʬʦʥʝ 

ʧʨʦʠʩʭʦʜʷʱʝʡ ʜʝʛʨʘʜʘʮʠʠ ʤʘʥʛʨʦʚʳʭ ʣʝʩʦʚ ʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʦʩʪʘʚʘ 

ʤʘʣʘʢʦʬʘʫʥʳ ʶʞʥʦʛʦ ɺʴʝʪʥʘʤʘ.  
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TETRODOTOXIN -CONTAINING  RIBBON WORMS  CEPHALOTHRIX 

SIMULA  (NEMERTEA, PALAEONEMERTEA) AND ITS POTENTIAL 

TOXIC PRESSURE ON MARINE ECOSYSTEMS 

Malykin G.V., Velansky, P.V., Magarlamov T.Yu. 

A.V. Zhirmunsky National Scientific Center of Marine Biology, FEB RAS, 

Vladivostok, grinch95vl@mail.ru 
 
Tetrodotoxin (TTX) is a low molecular weight guanidine neurotoxin, that 

having 26 known analogues and found among various marine animals. Some of marine 
animal species are able to accumulate TTX in high concentrations: for example, puffer 
fish, blueïringed octopuses and the ribbon worms (Nemertea) Cephalothrix simula. 
To date, it has been reliably confirmed that TTX is capable of being produced by 
bacteria, and is also capable of accumulating along food chains in animals at the top 
of the food chain. However, such studies on the transmission of TTX from one animal 
species to another are few and have been performed mainly on puffer fishes. In the 
recent years, the contamination of molluscs, especially bivalves commercially 
valuable species, with TTX has attracted increased interest from researchers. Free-
living and symbiotic strains of TTX-producing bacteria, as well as phytoplankton, are 
considered as a possible source of toxin for these aquatic organisms. However, there 
is still no convincing evidence that microorganisms are the source of the toxin for 
bivalves: bacteria produce only trace amounts of the toxin, and no direct evidence of 
TTX synthesis by microalgae has been identified to date, so the search for an 
alternative source of TTX for bivalves continues. It has been suggested that filter-
feeding mollusks may accumulate toxin during the spawning periods of other toxic 
aquatic organisms that emit TTX-containing reproductive products; for example, 
ribbon worms species complex Cephalothrix simula, including Cephalothrix simula, 
Cephalothrix cf. simula and Cephalothrix mokievskii. In the present study, using high-
performance liquid chromatography with tandem mass spectrometry (HPLC-MS/MS) 
we for the first time showed, that mature females of Cephalothrix simula species 
complex contains TTX basically in the eggs, but not in other tissues, and we assume 
that the TTX-containing eggs of nemerteans, as well as larvae hatched from them, can 
toxify bivalves in the breeding sites of this species, distributed in the Sea of Japan and 
the Sea of Okhotsk. This study for the first time shows that the female nemerteans of 
C. mokievskii release significant amounts of only two toxins: TTX and 5,6,11-
trideoxyTTX during spawning and can be a potential source of these toxins in marine 
ecosystems. The data obtained is of interest from the point of view of biosafety and 
opens the perspectives regarding the investigating of TTXs transfer from the eggs of 
nemerteans from the C. simula species complex to commercial bivalves in the artificial 
toxification experiments. Further research may also focus on culturing toxic 
nemerteans under artificial conditions for the purpose of regular spawning for TTX 
extraction for biomedical needs.  
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ɼʀʅɸʄʀʂɸ ɺʀɼʆɺʆɻʆ ʉʆʉʊɸɺɸ ʈʓɹ ɹʋʍʊʓ ɸʃɽʂʉɽɽɺɸ 
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ɺ ʃɽʊʅɽïʆʉɽʅʅʀʁ ʇɽʈʀʆɼ 2024 ɻʆɼɸ 

ʄʘʨʢʝʚʠʯ ɸ.ʀ.1, ɿʠʤʠʥ ʇ.ʉ.2, ʌʠʱʝʥʢʦ ɺ.ʂ.2 

1ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 
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ɼʦʣʛʦʚʨʝʤʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠʭʪʠʦʬʘʫʥʳ ʚ ʥʝʙʦʣʴʰʠʭ ʧʨʠʙʨʝʞʥʳʭ 

ʤʦʨʩʢʠʭ ʙʫʭʪʘʭ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ 

ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʨʳʙ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ ʪʘʢʠʝ ʨʘʙʦʪʳ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʠ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʝʨʝʩʪʨʦʡʢʘʭ. 

ʀʭʪʠʦʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚ ʙ. ɸʣʝʢʩʝʝʚʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 1968ï1971 ʛʛ. 

ɻ.ʅ. ɺʦʣʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ (1980). ɺ.ɽ. ɻʦʤʝʣʶʢ ʩ ʩʦʘʚʪʦʨʘʤʠ [1] ʠʟʫʯʠʣʠ ʨʳʙ 

ʙʫʭʪʳ ʚ 1979ï1985 ʛʛ., ʦʪʤʝʪʠʚ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʘʙʦʨʠʛʝʥʥʫʶ ʠʭʪʠʦʬʘʫʥʫ 

ʧʣʘʥʪʘʮʠʠ ʧʦʜʚʝʩʥʳʭ ʩʘʜʢʦʚ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʠʤʦʨʩʢʦʛʦ ʛʨʝʙʝʰʢʘ.  

ʎʝʣʴ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʦʩʪʦʷʣʘ ʚ ʝʞʝʜʥʝʚʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʨʳʙ ʙ. ɸʣʝʢʩʝʝʚʘ ʩ 15 ʤʘʷ ʧʦ ʥʦʷʙʨʴ 2024 ʛ. ʈʳʙ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʧʦʜʚʦʜʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ (ʉɼʇɺ), 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʊʆʀ ɼɺʆ ʈɸʅ. ʋʩʪʨʦʡʩʪʚʦ ʝʸ ʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ 

ʠʭʪʠʦʬʘʫʥʳ ʚ 2013 ʛ. ʦʧʠʩʘʥʳ ʥʘʤʠ ʨʘʥʝʝ [2]. ɺ ʉɼʇɺ ʫʩʪʘʥʦʚʣʝʥʘ ʩʝʪʝʚʘʷ 

ʚʠʜʝʦʢʘʤʝʨʘ IP HQCAM 8 ʤʧ (2560Ĭ1920, 10 ʢʘʜʨ/ʩ) ʠ 2 ʩʚʝʪʦʜʠʦʜʥʳʭ 

ʩʚʝʪʠʣʴʥʠʢʘ. ʂʘʤʝʨʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʯʘʩʪʦʢ ʜʥʘ ʥʘ ʛʣʫʙʠʥʝ 3.0 ʤ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʜʚʫʤʷ ʢʫʭʪʳʣʷʤʠ c ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ 

Crenomytilus grayanus, Actinia equina ʠ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʦʙʨʘʩʪʘʥʠʡ. 

ʇʣʦʱʘʜʴ ʦʙʟʦʨʘ ʚʠʜʝʦʢʘʤʝʨʳ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 0.75 ʤ2 (1Ĭ0.75 ʤ) ʜʦ 3 ʤ2 (2Ĭ1.5 ʤ). 

ʇʨʠ ʨʘʙʦʪʝ ʙʳʣʦ ʧʨʦʩʤʦʪʨʝʥʦ 113582 ʬʦʪʦʢʘʜʨʘ ʠʟ ʩʫʪʦʯʥʳʭ ʚʠʜʝʦʟʘʧʠʩʝʡ ʠ 30 

ʚʠʜʝʦʬʨʘʛʤʝʥʪʦʚ. 

ɺʩʝʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ 41 ʚʠʜ ʨʳʙ. ɺ ʤʘʝ ʧʦʩʪʦʷʥʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʛʨʫʧʧʳ ʠʟ 2ï4 ʦʩʦʙʝʡ Gymnogobius heptacanthus, Hypoptychus dybowskii ʠ 

ʤʦʣʦʜʠ Eleginus gracilis, ʘ ʪʘʢʞʝ ʦʜʠʥʦʯʥʳʝ Hypomesus japonicus, Liparis sp., 

Hemitripterus villosus, Myoxocephalus stelleri, Pseudopleuronectes yokohamae. 

Pholis crassispina, Syngnathus schlegeli, Alectrias sp. ʦʜʠʥʦʯʥʦ ʠ ʵʧʠʟʦʜʠʯʝʩʢʠ 

ʧʦʷʚʣʷʣʠʩʴ ʫ ʉɼʇɺ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ, ʚʟʨʦʩʣʳʝ 

Opisthocentrus ocellatus ʠ O. zonope ʜʝʨʞʘʣʠʩʴ ʛʨʫʧʧʘʤʠ ʧʦ 3ï5 ʨʳʙ. ʉ 23 ʤʘʷ ʠ 

ʧʦ 18 ʠʶʥʷ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʧʦʩʪʦʷʥʥʦ ʦʪʤʝʯʘʣʠ 4ï10 ʚʟʨʦʩʣʳʭ Pleurogrammus 

azonus. ɺ ʪʝʯʝʥʠʝ ʠʶʥʷ ʵʪʦʪ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʦʭʨʘʥʠʣʩʷ, ʢ ʥʝʤʫ ʜʦʙʘʚʠʣʠʩʴ 

ʵʧʠʟʦʜʠʯʝʩʢʠ ʧʦʷʚʣʷʚʰʠʝʩʷ Pallasina barbata, Argyrocottus zanderi, 

Rhodymenichthys dolychogaster, Salangichthys microdon. 
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ʉ 4 ʠʶʥʷ ʜʦ 3 ʠʶʣʷ ʚ ʪʝʯʝʥʠʝ ʠ ʜʥʷ, ʠ ʥʦʯʠ ʫ ʉɼʇɺ ʢʦʨʤʠʣʠʩʴ 

ʩʢʘʧʣʠʚʘʶʱʠʤʠʩʷ ʟʜʝʩʴ ʚ ʤʘʩʩʝ ʤʠʟʠʜʘʤʠ ʜʦ 8 ʵʢʟ. ʚʟʨʦʩʣʳʭ E. gracilis, ʜʦ 20 

ʵʢʟ. ʝʸ ʤʦʣʦʜʠ ʚʩʪʨʝʯʘʣʠʩʴ ʜʦ ʢʦʥʮʘ ʠʶʣʷ. ɺ ʥʘʯʘʣʝ ʠʶʥʷ ʧʦʷʚʠʣʠʩʴ ʩʤʝʰʘʥʥʳʝ 

ʛʨʫʧʧʳ ʜʦ 30ï40 ʵʢʟ. ʤʦʣʦʜʠ Opisthocentrus sp., ʢʦʪʦʨʳʝ ʜʥʝʤ ʢʦʨʤʠʣʠʩʴ 

ʤʠʟʠʜʘʤʠ, ʦʪʤʝʯʝʥʘ ʤʦʣʦʜʴ Arctoscopus japonicus. ɺ ʢʦʥʮʝ ʠʶʥʷ ʫ ʉɼʇɺ 

ʧʦʷʚʠʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʦʩʦʙʝʡ ʤʦʣʦʜʠ ʠ ʚʟʨʦʩʣʳʭ Sebastes schlegelii ʠ S. 

taczanowskii, ʢʦʪʦʨʳʝ ʦʩʪʘʚʘʣʠʩʴ ʟʜʝʩʴ ʜʦ ʥʦʷʙʨʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʥʠ ʠʶʥʷ ʥʘʯʘʣʠ 

ʦʜʠʥʦʯʥʦ ʚʩʪʨʝʯʘʪʴʩʷ Engraulis japonicus ʠ Cololabis saira. ʅʦʯʴʶ 1 ʠʶʣʷ 

ʦʪʤʝʯʝʥ ʧʦʜʭʦʜ ʙʦʣʴʰʦʡ ʩʪʘʠ E. japonicus, ʧʦʟʞʝ ʨʳʙʳ ʚʩʪʨʝʯʘʣʠʩʴ ʝʜʠʥʠʯʥʦ 

ʥʦʯʴʶ ʜʦ ʩʝʨʝʜʠʥʳ ʦʢʪʷʙʨʷ, ʢʘʢ ʠ Hyporhaphus sajori. ʉ 17 ʠʶʣʷ ʪʦʣʴʢʦ ʥʦʯʴʶ 

ʥʘʯʘʣʘ ʚʩʪʨʝʯʘʪʴʩʷ Scomber japonicus (ʜʦ 30ï40 ʵʢʟ. ʚ ʘʚʛʫʩʪʝ), ʜʝʨʞʘʣʠʩʴ ʟʜʝʩʴ 

ʦʥʠ ʜʦ ʩʝʨʝʜʠʥʳ ʦʢʪʷʙʨʷ, ʢʘʢ ʠ ʧʦʷʚʠʚʰʘʷʩʷ 21 ʠʶʣʷ Seriola lalandi, ʦʪʤʝʯʝʥʘ ʠ 

ʨʝʜʢʘʷ S. dumerili. ɼʥʝʤ ʚ ʠʶʣʝïʦʢʪʷʙʨʝ ʫ ʉɼʇɺ ʦʩʪʘʚʘʣʠʩʴ ʚʟʨʦʩʣʳʝ 

Opisthocentrus sp., S. schlegelii, G. heptacanthus, ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʣʠʩʴ Chirolophis 

saitonis, Hexagrammos octogrammus ʠ Bero elegans. ɺ ʘʚʛʫʩʪʝ ʠ ʩʝʥʪʷʙʨʝ 

ʵʧʠʟʦʜʠʯʥʦ, ʦʙʳʯʥʦ ʥʦʯʴʶ, ʧʦʜʭʦʜʠʣʠ ʧʦ 2ï4 ʵʢʟ. Planiliza haematocheilus. ɺ 

ʥʦʷʙʨʝ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʳʙ ʩʪʘʣ ʧʦʭʦʞ ʥʘ ʤʘʡʩʢʠʡ, ʩ H. dybowskii, H. japonicus, 

E. gracilis ʠ Chirolophis japonicus. 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʧʣʦʪʥʦʩʪʴ ʨʳʙ ʫ ʉɼʇɺ ʟʘʤʝʪʥʦ ʙʦʣʴʰʝ ʵʪʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʧʨʦʣ. ʉʪʘʨʢʘ ʦïʚʘ ʇʦʧʦʚʘ [3]. ʊʘʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 23 ʚʠʜʘ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʨʳʙ ʩʦʩʪʘʚʠʣʘ 1.1 ʵʢʟ/ʤ2, ʯʪʦ ʥʝʩʨʘʚʥʠʤʦ ʤʝʥʴʰʝ 15 

ʵʢʟ/ʤ2, ʢʦʛʜʘ ʫ ʉɼʇɺ ʙʳʣʠ ʩʪʘʠ E. gracilis, Sc. japonicus ʠʣʠ ʤʦʣʦʜʠ 

Opisthocentrus sp. ʕʪʦ ʚʧʦʣʥʝ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʜʣʷ ʨʳʙ: ʜʣʷ ʯʘʩʪʠ ʨʳʙ ʩʦʦʙʱʝʩʪʚʦ ʦʙʨʘʩʪʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʫʜʦʙʥʳʤ ʫʙʝʞʠʱʝʤ 

ʠʣʠ ʤʝʩʪʦʤ ʦʭʦʪʳ, ʜʣʷ ʜʨʫʛʠʭ ï ʤʝʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʦʨʤʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʙʠʨʘʶʱʠʭʩʷ ʥʘ ʩʚʝʪ. ʉʝʟʦʥʥʘʷ ʩʤʝʥʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʨʳʙ ʚ ʦʙʦʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʩʭʦʜʥʘ. ɼʣʠʪʝʣʴʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʣʝʪʦʤ Sc. japonicus 

ʠ Se. quinqueradiata ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʥʪʝʥʩʠʚʥʦʤ ʧʦʜʭʦʜʝ ʪʝʧʣʦʣʶʙʠʚʳʭ 

ʨʳʙ ʚ 2024 ʛ. ʆʪʤʝʯʝʥʳ ʨʳʙʳ, ʨʘʥʝʝ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʙ. ɸʣʝʢʩʝʝʚʘ: 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʩʘʨʛʘʥ Strongylura anastomella (Belonidae) ʠ ʷʧʦʥʩʢʠʡ ʤʦʨʩʢʦʡ 

ʢʦʥʸʢ Hippocampus mohnikei (Syngnathidae) (ʨʠʩʫʥʦʢ). ʆʙʱʠʡ ʩʧʠʩʦʢ ʨʳʙ ʙʫʭʪʳ 

ʜʦʩʪʠʛ 62. 
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ʗʧʦʥʩʢʠʡ ʤʦʨʩʢʦʡ ʢʦʥʝʢ Hippocampus japonicus, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ 

ʩʠʩʪʝʤʦʡ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 6 ʦʢʪʷʙʨʷ 2024 ʛ. ʚ ʙʫʭʪʝ ɸʣʝʢʩʝʝʚʘ. 

ɺʳʨʘʞʘʝʤ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɸ.ɸ. ʂʝʧʝʣʶ (ʅʅʎʄɹ ɼɺʆ ʈɸʅ) ʟʘ 

ʧʦʤʦʱʴ ʚ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʨʠʩʫʥʢʘ. 
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ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ Zostera marina ʠ Ulva fenestrata ʚ ʧʨʦʣʠʚʝ 

ʉʪʘʨʢʘ (ʟʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʗʧʦʥʩʢʦʝ ʤʦʨʝ)// ɺʦʧʨ. ʠʭʪʠʦʣʦʛʠʠ. 2024. 
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ʇɽʃɸɻʀɿɸʎʀʗ ʇʃɸʅʂʊʆʅʅʆʁ ʌɸʋʅʓ ʂʆʈɸʃʃʆɺʓʍ ʈʀʌʆɺ 

ʖɾʅʆɻʆ ɺʔɽʊʅɸʄɸ 

ʄʝʣʴʥʠʢʦʚ ɺ.*1, ʃʦʥʛ ɺʘʥ ʅʛʫʝʥ2, ʏʫʜʠʥʦʚʩʢʠʭ ɽ.1, ʉʠʣʘʢʦʚ ʄ.1 

1ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʶʞʥʳʭ ʤʦʨʝʡ ʠʤ. ɸ.ʆ. ʂʦʚʘʣʝʚʩʢʦʛʦ ʈɸʅ, 

ʛ. ʉʝʚʘʩʪʦʧʦʣʴ, ʈʦʩʩʠʷ, 299001; 
2ʀʥʩʪʠʪʫʪ ʦʢʝʘʥʦʛʨʘʬʠʠ ɺʴʝʪʥʘʤʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʪʝʭʥʦʣʦʛʠʡ (ɺɸʉʊ), 

ʛ. ʅʷʯʘʥʛ, ʂʭʘʥʴʭʦʘ, ɺʴʝʪʥʘʤ 

 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʭʦʜʝ VIII ʈʦʩʩʠʡʩʢʦ-

ɺʴʝʪʥʘʤʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʥʘ ʅʀʉ çɸʢʘʜʝʤʠʢ ʆʧʘʨʠʥè, ʚʳʷʚʠʣʠ ʯʝʪʢʫʶ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʟʚʝʩʪʥʳʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʜʣʷ ʘʪʦʣʣʦʚʳʭ ʵʢʦʩʠʩʪʝʤ ʀʥʜʦ-
ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʄʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʛʨʘʜʠʝʥʪ 
çʧʨʠʙʨʝʞʥʳʝïʦʢʝʘʥʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠè (PC1, 48.9% ʜʠʩʧʝʨʩʠʠ) ʩʦʛʣʘʩʫʝʪʩʷ ʩ 
ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʨʠʬʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʛʜʝ ʚ 
ʨʠʬʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʬʠʣʴʪʨʘʪʦʨʳ (Copepoda), ʘ ʥʘ ʚʥʝʰʥʠʭ ʩʢʣʦʥʘʭ ï ʭʠʱʥʳʝ 
ʬʦʨʤʳ (Chaetognata). ʆʜʥʘʢʦ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʦʙʱʝʩʪʚʘ ʦʪʢʨʳʪʦʛʦ 
ʤʦʨʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʫʶ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ (PC1 std 0.34), ʯʪʦ, 
ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʮʠʨʢʫʣʷʮʠʠ ʚʦʜ ʚʦʢʨʫʛ 
ʨʠʬʦʚ. 

ɺʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʟʠʜ (17 ʵʢʟ/ʤį) ʚ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ (ʩʪ. 7) ʦʪ 
ʧʨʠʙʨʝʞʥʳʭ ʨʠʬʦʚ ʢ ʙʦʣʝʝ ʤʦʨʠʩʪʳʤ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʫ ʦ ʢʣʶʯʝʚʦʡ ʨʦʣʠ 
ʨʠʬʦʚʳʭ ʧʨʦʭʦʜʦʚ ʢʘʢ ʟʦʥ ʥʘʢʦʧʣʝʥʠʷ ʙʝʥʪʦʧʝʣʘʛʠʯʝʩʢʠʭ ʚʠʜʦʚ [1]. ʇʨʠ ʵʪʦʤ 
ʦʙʥʘʨʫʞʝʥʥʳʡ ʤʘʢʩʠʤʫʤ ʣʠʯʠʥʦʢ ʨʳʙ (6 ʵʢʟ/ʤį) ʚ ʵʪʦʡ ʞʝ ʟʦʥʝ ʤʦʞʝʪ 
ʦʙʲʷʩʥʷʪʴʩʷ ʩʝʟʦʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʥʝʨʝʩʪʘ, ʚʣʠʷʥʠʝʤ ʤʝʟʦʤʘʩʰʪʘʙʥʳʭ 
ʚʠʭʨʝʡ, ʧʝʨʝʥʦʩʷʱʠʭ ʣʠʯʠʥʦʢ, ʣʠʙʦ ʩʥʠʞʝʥʠʝʤ ʭʠʱʥʠʯʝʩʢʦʛʦ ʧʨʝʩʩʘ ʠʟ-ʟʘ 
ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʚʳʣʦʚʘ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 
ʨʘʟʜʝʣʝʥʠʝ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʨʳʙ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʪʨʘʪʝʛʠʶ 
çʜʚʫʭʩʪʘʜʠʡʥʦʛʦ ʨʘʩʩʝʣʝʥʠʷè, ʘʥʘʣʦʛʠʯʥʫʶ ʦʧʠʩʘʥʥʦʡ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 
ʢʦʨʘʣʣʦʚʳʭ ʚʠʜʦʚ. 

ʄʘʢʩʠʤʫʤʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʧʝʨʝʭʦʜʥʳʭ ʟʦʥʘʭ (DMg=2.72 ʥʘ ʩʪ. 7) 
ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʪʝʦʨʠʝʡ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʥʘʨʫʰʝʥʠʡ [2], ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 
ʦʙʫʩʣʦʚʣʝʥʦ ʫʥʠʢʘʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʦʡ ʨʘʡʦʥʘ, ʚʢʣʶʯʘʶʱʝʡ ʚʣʠʷʥʠʝ 
ʨʝʯʥʦʛʦ ʩʪʦʢʘ (ʄʝʢʦʥʛ) ʠ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʳʭ ʪʝʯʝʥʠʡ, ʩʦʟʜʘʶʱʠʭ ʤʦʟʘʠʢʫ 
ʫʩʣʦʚʠʡ. ʅʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩʪ. 7 (DMg=2.72) ʠ 
ʩʪ. 18 (DMg=1.71), ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʟʦʥʝ ʟʘʧʦʚʝʜʥʠʢʘ ʥʘʧʨʦʪʠʚ ʫʩʪʴʷ ʨʝʢʠ 
ʄʝʢʦʥʛ: ʧʦʯʪʠ ʜʚʫʢʨʘʪʥʘʷ ʨʘʟʥʠʮʘ ʚ ʠʥʜʝʢʩʝ ʧʨʠ ʦʙʨʘʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʦʙʱʝʡ 
ʯʠʩʣʝʥʥʦʩʪʠ (51 ʧʨʦʪʠʚ 107 ʵʢʟ/ʤį) ʧʦʜʯʝʨʢʠʚʘʝʪ ʢʦʥʪʨʘʩʪ ʤʝʞʜʫ 
ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤʠ ʠ ʜʦʤʠʥʘʥʪ-ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʨʝʚʦʞʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʚʦʟʤʦʞʥʦ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʛʨʘʜʘʮʠʝʡ ʢʦʨʘʣʣʦʚʳʭ ʨʠʬʦʚ ɺʴʝʪʥʘʤʘ. ɺʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 
ʬʠʣʴʪʨʘʪʦʨʦʚ (Copepoda ʜʦ 79 ʵʢʟ/ʤį) ʠ ʭʠʱʥʠʢʦʚ (Chaetognata ʜʦ 25 ʵʢʟ/ʤį) 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʤʝʱʝʥʠʠ ʪʨʦʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʩʪʦʨʦʥʫ ʧʣʘʥʢʪʦʥʥʦʡ 
ʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʥʘʨʫʰʝʥʥʳʭ ʨʠʬʦʚ. ʅʠʟʢʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ 
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(DMg=0ï2.72) ʠ ʦʪʩʫʪʩʪʚʠʝ ʚ ʧʨʦʙʘʭ ʪʠʧʠʯʥʳʭ ʜʣʷ ʟʜʦʨʦʚʳʭ ʨʠʬʦʚ ʢʨʫʧʥʳʭ 
ʧʣʘʥʢʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ (ʘʧʧʝʥʜʠʢʫʣʷʨʠʠ, ʩʘʣʴʧʳ) ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʫ 
ʛʠʧʦʪʝʟʫ. ʀʥʪʝʥʩʠʚʥʦʝ ʨʳʙʦʣʦʚʩʪʚʦ ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 
ʨʳʙ, ʚʳʝʜʘʶʱʠʭ ʧʣʘʥʢʪʦʥʥʳʭ ʭʠʱʥʠʢʦʚ ʧʝʣʘʛʠʘʣʠ ʦʪʢʨʳʪʦʛʦ ʦʢʝʘʥʘ 
(ʥʘʧʨʠʤʝʨ, Chaetognata). ʉʨʘʚʥʝʥʠʝ ʩ ʜʘʥʥʳʤʠ ʧʦ ʧʦʜʚʦʜʥʳʤ ʧʦʜʥʷʪʠʷʤ ʫ 
ʙʝʨʝʛʦʚ ʄʘʣʘʡʟʠʠ ʚʳʷʚʠʣʦ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʶʞʥʦ-ʚʴʝʪʥʘʤʩʢʠʭ ʨʠʬʦʚ: 
ʧʦʚʳʰʝʥʥʘʷ ʜʦʣʷ ʭʠʱʥʳʭ ʬʦʨʤ (Chaetognata ʜʦ 25 ʵʢʟ/ʤį), ʩʥʠʞʝʥʥʦʝ 
ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʣʘʥʢʪʦʥʥʳʭ ʣʠʯʠʥʦʢ (ʥʘʧʨʠʤʝʨ, ʤʦʣʣʶʩʢʦʚ), ʘʥʦʤʘʣʴʥʦʝ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʭʪʠʦʧʣʘʥʢʪʦʥʘ (ʤʘʢʩʠʤʫʤʳ ʥʘ ʩʪ. 7 ï 6 ʵʢʟ/ʤį ʠ ʩʪ. 20 ï 5 ʵʢʟ/ʤį), 
ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʪʠʧʠʯʥʳʭ ʜʣʷ ʥʝʥʘʨʫʰʝʥʥʳʭ ʨʠʬʦʚ ʧʘʪʪʝʨʥʦʚ. 

ʂʨʘʡʥʝ ʥʠʟʢʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʩʪʘʥʮʠʷʭ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ (DMg=0 ʥʘ 
ʩʪ. 17, 19) ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʥʘʢʦʧʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, 
ʧʦʩʣʝʜʩʪʚʠʡ ʜʦʥʥʳʭ ʪʨʘʣʝʥʠʡ ʠʣʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ. ɸʥʦʤʘʣʴʥʦ 
ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ PC1 ʚ ʨʘʡʦʥʝ ʟʘʧʦʚʝʜʥʠʢʘ Con Dao ʩʚʷʟʘʥʳ ʩ ʚʣʠʷʥʠʝʤ 
ʥʘʟʝʤʥʦʛʦ ʩʪʦʢʘ ʥʘ ʧʠʪʘʥʠʝ ʠ ʦʙʠʣʠʝ ʟʦʦʧʣʘʥʢʪʦʥʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ 
ʜʚʫʭʬʘʟʥʳʡ ʧʨʦʮʝʩʩ ʜʝʛʨʘʜʘʮʠʠ ʧʦʜʚʦʜʥʳʭ ʨʠʬʦʚ ʧʦʜ ʢʦʤʧʣʝʢʩʥʳʤ 
ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ: 

(1) ʥʘʯʘʣʴʥʘʷ ʜʝʩʪʘʙʠʣʠʟʘʮʠʷ ï ʩʥʠʞʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʘʨʫʰʝʥʠʝ 
ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʦʩʣʘʙʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʨʠʬʦʚ ʠʟ-ʟʘ ʣʦʢʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ 
(ʧʝʨʝʣʦʚ, ʟʘʛʨʷʟʥʝʥʠʝ, ʬʠʟʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ); (2) ʩʠʩʪʝʤʥʳʡ ʢʦʣʣʘʧʩ ï 
ʥʝʦʙʨʘʪʠʤʘʷ ʜʝʛʨʘʜʘʮʠʷ ʠʟ-ʟʘ ʩʦʯʝʪʘʥʠʷ ʣʦʢʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ 
(ʧʦʪʝʧʣʝʥʠʝ, ʟʘʢʠʩʣʝʥʠʝ, ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ, ʙʦʣʝʟʥʠ ʠ ʧʦʷʚʣʝʥʠʝ ʭʠʱʥʠʢʦʚ, 
ʫʥʠʯʪʦʞʘʶʱʠʭ ʢʦʨʘʣʣʳ), ʧʨʠʚʦʜʷʱʘʷ ʢ ʩʤʝʥʝ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ, 
ʤʘʩʩʦʚʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʠ ʦʙʝʩʮʚʝʯʠʚʘʥʠʶ ʢʦʨʘʣʣʦʚ ʠ ʧʦʪʝʨʝ ʵʢʦʩʠʩʪʝʤʥʳʭ 
ʬʫʥʢʮʠʡ. 

ʆʩʦʙʘʷ ʫʷʟʚʠʤʦʩʪʴ ʚʴʝʪʥʘʤʩʢʠʭ ʨʠʬʦʚ ʩʚʷʟʘʥʘ ʩ ʠʥʪʝʥʩʠʚʥʳʤʠ 
ʧʨʠʜʦʥʥʳʤʠ ʪʨʘʣʝʥʠʷʤʠ, ʙʣʠʟʦʩʪʴʶ ʢ ʩʫʜʦʭʦʜʥʳʤ ʧʫʪʷʤ ʠ ʚʣʠʷʥʠʝʤ ʩʪʦʢʘ 
ʄʝʢʦʥʛʘ (ʩʝʣʠ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨ ʦʭʨʘʥʳ, ʫʯʠʪʳʚʘʶʱʠʭ ʫʥʠʢʘʣʴʥʫʶ 
ʛʠʜʨʦʜʠʥʘʤʠʢʫ ʠ ʪʨʦʬʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʜʚʦʜʥʳʭ ʨʠʬʦʚʳʭ ʩʠʩʪʝʤ ʵʪʦʛʦ 
ʨʝʛʠʦʥʘ. 

ʈʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʌʀʎ ʀʥɹʖʄ 
ʈɸʅ çʌʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ 
ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʵʢʦʪʦʧʘʤ ʏʝʨʥʦʛʦ 
ʠ ɸʟʦʚʩʢʦʛʦ ʤʦʨʝʡ ʠ ʜʨʫʛʠʭ ʚʦʜ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘè (ˉ 124030100137-6) ʠ çMarine 
biodiversity in the emerging and submerged banks, offshore islands, and deep-sea 
waters in South Vietnamè (Project code: QTRU02.03/23-24) ɺʴʝʪʥʘʤʩʢʦʡ 
ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʊʝʭʥʦʣʦʛʠʠ (VAST). 

 
1. Yahel R., Yahel G., Genin A. Near-bottom depletion of zooplankton over coral 
reefs: I: Diurnal dynamics and size distribution // Coral Reefs. 2005. Vol. 24. ˉ 1. 
P. 75ï85.  

2. Connell J.H. Diversity in tropical rain forests and coral reefs // Science. 1978. 
Vol. 199 (4335). P. 1302ï1310.  
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ASSESSING THE DIET OF A HIGHLY TOXIC RIBBON WORM 

CEPHALOTHRIX CF. SIMULA  (NEMERTEA: PALAEONEMERTEA) 

USING A DNA METABARCODING APPROACH  

Melnikova D.I., Chernyshev A.V., Magarlamov T.Yu. 

A.V. Zhirmunsky National Scientific Center of Marine Biology, FEB RAS, 

Vladivostok, dashkamelnikova93@gmail.com 

 

Nemertea is a phylum of predominantly predatory worms that feed on a variety 

of invertebrates and greatly influence the structure of benthic food webs. Many 

nemertean species possess various protein, peptide, and/or low molecular weight 

toxins, which provide effective hunting and protective strategies despite the relatively 

simple morphological organization of worms. Almost all studies on the diets of 

nemerteans have been conducted either through morphological identification of 

partially digested prey found in the intestines, or via feeding experiments in the 

laboratory. Thus, the diet of many species in this animal group remains poorly 

understood in their natural habitats. In the current study, we examined the diet of the 

highly toxic nemertean Cephalothrix cf. simula, notable for its high concentrations of 

tetrodotoxinðcomparable to those found in pufferfish and blue-ringed octopuses. 

The diet of C. cf. simula collected at Spokoynaya Bay (42.7090Ü N, 133.1809Ü 

E), Sea of Japan, Russia, was investigated using an 18S rDNA V9 metabarcoding 

approach. Sequencing was performed on an Illumina NovaSeq 6000 platform using 

the paired-end 250-bp mode at Novogene Genomics Service (Novogene Co., Ltd., 

UK). Bioinformatics processing and taxonomic assignment of diet items sequences 

were conducted using the Quantitative Insights into Microbial Ecology toolkit 

(QIIME) 2 version 2019.7. 

We successfully sequenced 31 gut samples of C. cf. simula and generated 4.9 

million reads. Overall, C. cf. simula has a diverse diet comprising polychaetes, 

crustaceans, hoplonemerteans, and flatworms. Polychaetes ï specifically nereids and 

syllids ï and planktonic copepods from the order Calanoida form the basis of the C. 

cf. simula diet. Planktonic crustaceans in the diet of benthic nemerteans are revealed 

for the first time. The results are presented in the table. 
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Cephalothrix cf. simula diet composition 

 

Phylum Class Order 
Lowest 

Taxonomic Group 
FOO%* 

Annelida Polychaeta 

Phyllodocida 

Nereididae 100 

Syllidae 100 

Phyllodocidae 29 

Terebellida Terebellidae 45 
 Polygordiidae  16 

Nemertea Hoplonemertea Monostilifera 
Oerstedia 13 

Tetrastemma 26 

Arthropoda 
Copepoda 

Cyclopoida Oithona 3 

Calanoida 

Paracalanus 93 

Calanidae 74 

Centropages 6 

Harpacticoida Harpacticoida 26 

Malacostraca Amphipoda Pontogeneiidae 3 

Platyhelminthes Rhabditophora Polycladida 
Polycladida 3 

Stylochus 10 

 

*Frequency of occurrence (FOO%) refers to the percentage of samples in the 

diet dataset in which a given taxon is present. 
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ʅɽʂʆʊʆʈʓɽ ʄʆʈʌʆʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ 

ʂɽʌɸʃɽʁ ʈʆɼɸ LIZA  ʂɸʉʇʀʁʉʂʆɻʆ ʀ ʂʈɸʉʅʆɻʆ ʄʆʈɽʁ 

ʄʦʞʘʨʦʚʘ ɸ.ɺ.1, ʂʨʶʯʢʦʚ ɺ.ʅ.2 
1 ʂʘʩʧʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠʤ. ʛʝʥ.-ʘʜʤ. ʌ.ʄ. 

ɸʧʨʘʢʩʠʥʘ, ʛ. ɸʩʪʨʘʭʘʥʴ, a.mozharova@astvsuwt.ru 
2ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɸʩʪʨʘʭʘʥʴ, 

kvn394@rambler.ru 

 

ʂʝʬʘʣʠ-ʣʠʟʳ (ʨʦʜ Liza) ï ʢʨʫʧʥʝʡʰʠʡ ʠʟ 18 ʠʟʚʝʩʪʥʳʭ ʨʦʜʦʚ ʨʳʙ 

ʩʝʤʝʡʩʪʚʘ ʢʝʬʘʣʝʚʳʭ Mugilidae. ʂʝʬʘʣʝʡ ʨʦʜʘ Liza ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ 

ʪʠʭʦʦʢʝʘʥʩʢʦʤ ʙʘʩʩʝʡʥʝ, ʚ ʘʟʦʚʦ-ʯʝʨʥʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ ʦʙʠʪʘʶʪ ʪʨʠ ʚʠʜʘ 

ʵʪʦʛʦ ʨʦʜʘ (ʩʠʥʛʠʣʴ Liza (Chelon) auratus, ʦʩʪʨʦʥʦʩ L. salien ʠ ʣʦʙʘʥ L. cephalus). 

ʉʠʥʛʠʣʴ ʠ ʦʩʪʨʦʥʦʩ ʚ 30-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʙʳʣʠ ʫʩʧʝʰʥʦ 

ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʳ ʚ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ, ʦʙʨʘʟʦʚʘʚ ʧʨʦʤʳʩʣʦʚʳʝ ʧʦʧʫʣʷʮʠʠ. 

ʎʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʩʨʘʚʥʝʥʠʝ ʢʝʬʘʣʝʡ ʨʦʜʘ Liza ʧʦ 

ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠʟ ʤʦʨʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ. ʈʳʙʫ ʜʣʷ ʘʥʘʣʠʟʘ ʦʪʙʠʨʘʣʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʢʘʢ ʠʟ ʧʨʦʤʳʩʣʦʚʳʭ, ʪʘʢ 

ʠ ʠʟ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʣʦʚʦʚ. ɺ ʂʘʩʧʠʡʩʢʦʤ ʤʦʣʝ ʣʦʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚʜʦʣʴ 

ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʦʪ ʂʠʟʣʷʨʩʢʦʛʦ ʟʘʣʠʚʘ ʜʦ ʛ. ɼʝʨʙʝʥʪʘ. ɺ ʂʨʘʩʥʦʤ ʤʦʨʝ 

ʧʦʣʦʩʘʪʫʶ ʢʨʫʧʥʦʯʝʰʫʡʥʫʶ ʢʝʬʘʣʴ Liza macrolepis (Smith, 1846) ʦʪʣʘʚʣʠʚʘʣʠ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ. ʀʥʜʝʢʩʳ ʦʨʛʘʥʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʦʨʛʘʥʘ 

ʢ ʤʘʩʩʝ ʪʝʣʘ ʙʝʟ ʚʥʫʪʨʝʥʥʦʩʪʝʡ. ʇʨʦʙʳ ʞʘʙʨ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʨʘʩʪʚʦʨʝ ɹʫʵʥʘ. 

ʀʟʛʦʪʘʚʣʠʚʘʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʘʤ, ʩʨʝʟʳ 

ʪʦʣʱʠʥʦʡ 5ï7 ʤʢʤ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ. ɸʥʘʣʠʟ 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʤʠʢʨʦʩʢʦʧʝ çOlympus ɺʅ-2è.  

ʄʘʩʩʘ ʧʝʯʝʥʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʠʥʜʠʢʘʪʦʨʦʤ. 

ʈʘʟʤʝʨʳ ʦʨʛʘʥʘ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ, 

ʩʝʟʦʥʘ ʛʦʜʘ, ʦʙʨʘʟʘ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʳʙʳ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʢʝʬʘʣʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘʢʦʥʦʤʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʤʘʩʩʳ ʧʝʯʝʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʩʩʳ ʪʝʣʘ. ʊʘʢ, ʫ ʢʨʫʧʥʦʯʝʰʫʡʥʦʡ ʢʝʬʘʣʠ ʤʘʩʩʦʡ 

100ï120 ʛ ʠʥʜʝʢʩ ʧʝʯʝʥʠ ʩʦʩʪʘʚʣʷʝʪ 15.1Ñ1.3ă ʧʨʠ ʢʦʣʝʙʘʥʠʠ ʟʥʘʯʝʥʠʡ ʦʪ 11.5 

ʜʦ 17.6ă, ʘ ʫ ʨʳʙ ʤʘʩʩʦʡ ʩʚʳʰʝ 150 ʛ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʧʝʯʝʥʠ ʩʦʩʪʘʚʣʷʝʪ ʫʞʝ 

21.0Ñ1.9ă (ʤʘʢʩʠʤʫʤ 26.4ă). ɹʳʣ ʦʪʤʝʯʝʥ ʧʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ ʧʦ ʧʨʠʟʥʘʢʫ 

çʛʝʧʘʪʦ-ʩʦʤʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩè, ʧʨʠʯʝʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʩʳ ʨʳʙ ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʩʘʤʮʘʤʠ ʠ ʩʘʤʢʘʤʠ ʚʦʟʨʘʩʪʘʝʪ. ʇʦʣʘʛʘʝʤ, ʯʪʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʪʨʝʙʥʦʩʪʴʶ 

ʩʘʤʦʢ ʚ ʘʢʪʠʚʥʦʤ ʙʝʣʢʦʚʦʤ ʩʠʥʪʝʟʝ ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ ʦʦʮʠʪʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ, ʪʦ ʟʜʝʩʴ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʨʘʟʣʠʯʠʷ, ʟʘʚʠʩʷʱʠʝ ʩʢʦʨʝʝ 

ʚʩʝʛʦ ʦʪ ʛʝʦʛʨʘʬʠʠ ʚʦʜʦʸʤʘ. ʂʘʢʦʡ-ʣʠʙʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʩʝʟʦʥʥʦʩʪʠ ʠʥʜʝʢʩʘ 

ʧʝʯʝʥʠ ʫ ʢʝʬʘʣʠ ʚ ʂʨʘʩʥʦʤ ʤʦʨʝ ʤʳ ʥʝ ʦʙʥʘʨʫʞʠʣʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʂʘʩʧʠʡʩʢʠʭ 

ʚʠʜʦʚ, ʪʦ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʠʥʜʝʢʩʘ ʧʝʯʝʥʠ ʚʳʨʘʞʝʥʘ ʜʦʚʦʣʴʥʦ ʷʨʢʦ ʠ ʫ 

ʩʠʥʛʠʣʷ, ʠ ʫ ʦʩʪʨʦʥʦʩʘ. 
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ʉʝʨʜʝʯʥʦ-ʩʦʤʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ (ʉʉʀ) ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʳʙ. ʋ ʢʨʫʧʥʦʯʝʰʫʡʥʦʡ 

ʢʝʬʘʣʠ ʉʉʀ ʠʟʤʝʥʷʣʩʷ ʚ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (2.9 ʜʦ 9.6ă), ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʨʘʟʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ 

ʥʝʜʦʩʪʦʚʝʨʥʦ. ʉʉʀ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʳʙ. ʋ ʢʨʫʧʥʦʯʝʰʫʡʥʦʡ ʢʝʬʘʣʠ ʉʉʀ ʠʟʤʝʥʷʣʩʷ ʚ 

ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (2.9 ʜʦ 9.6ă), ʭʦʪʷ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʚʦʟʨʘʩʪʥʳʤ 

ʛʨʫʧʧʘʤ ʨʘʟʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʥʝʜʦʩʪʦʚʝʨʥʦ. ɿʥʘʯʝʥʠʷ 

ʉʉʀ ʫ ʢʘʩʧʠʡʩʢʠʭ ʢʝʬʘʣʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʪʘʢ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʉʉʀ ʫ 

ʩʠʥʛʠʣʷ ʙʳʣʦ 1.94Ñ0.12ă.  

ɾʘʙʨʳ ʨʳʙ ï ʦʨʛʘʥ, ʧʦʩʪʦʷʥʥʦ ʢʦʥʪʘʢʪʠʨʫʶʱʝʡ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. ɺ ʠʭ 

ʵʧʠʪʝʣʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ ʜʳʭʘʥʠʷ, ʧʦʜʜʝʨʞʘʥʠʷ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʠ 

ʢʠʩʣʦʪʥʦʛʦ ʙʘʣʘʥʩʦʚ, ʦʙʤʝʥ ʠʦʥʦʚ. ʏʝʨʝʟ ʥʠʭ ʞʝ ʫʜʘʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ 

ʤʝʪʘʙʦʣʠʟʤʘ. ʄʥʦʛʦʦʙʨʘʟʠʝ ʬʫʥʢʮʠʡ ʦʧʨʝʜʝʣʠʣʦ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʦʨʛʘʥʘ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʞʘʙʨ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ ʨʘʟʣʠʯʘʣʘʩʴ. ʅʘʠʙʦʣʴʰʝʝ 

ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʞʘʙʨ ʙʳʣʦ ʫ ʢʘʩʧʠʡʩʢʠʭ ʢʝʬʘʣʝʡ (ʚ ʩʨʝʜʥʝʤ 3.56Ñ1.25%), ʫ 

ʢʨʫʧʥʦʯʝʰʫʡʥʦʡ ʢʝʬʘʣʠ ʠʥʜʝʢʩ ʞʘʙʨ ʙʳʣ ʚ ʩʨʝʜʥʝʤ 3.07Ñ0.94%. ʋ 

ʙʦʣʴʰʠʥʩʪʚʘ ʨʳʙ ʞʘʙʨʳ ʠʤʝʣʠ ʥʦʨʤʘʣʴʥʫʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. 

ʉʪʨʦʝʥʠʝ ʞʘʙʨ ʚ ʩʚʦʝ ʚʨʝʤʷ ʙʳʣʦ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʦ [1], ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʫ ʚʩʝʭ ʢʦʩʪʠʩʪʳʭ ʨʳʙ ʞʘʙʨʳ ʠʤʝʶʪ ʝʜʠʥʳʡ ʧʣʘʥ ʩʪʨʦʝʥʠʷ. ʇʦʵʪʦʤʫ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʧʦʜʨʦʙʥʦʤ ʦʧʠʩʘʥʠʠ ʞʘʙʨ. ʆʪʤʝʪʠʤ ʪʦʣʴʢʦ, 

ʯʪʦ ʢʘʢ ʧʝʨʚʠʯʥʳʝ, ʪʘʢ ʠ ʚʪʦʨʠʯʥʳʝ ʣʘʤʝʣʣʳ ʠʤʝʣʠ ʪʠʧʠʯʥʦʝ ʩʪʨʦʝʥʠʝ, 

ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʥʝ ʙʳʣʠ ʥʘʨʫʰʝʥʳ, ʵʧʠʪʝʣʠʡ ʞʘʙʨ ʯʝʪʢʦ 

ʧʦʜʨʘʟʜʝʣʷʣʩʷ ʥʘ ʘʬʬʝʨʝʥʪʥʫʶ ʠ ʵʬʬʝʨʝʥʪʥʫʶ ʟʦʥʳ.  

ʂ ʦʜʥʦʡ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʬʦʨʤ ʧʘʪʦʣʦʛʠʠ ʞʘʙʨ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʛʠʧʝʨʧʣʘʟʠʷ) ʢʘʢ ʚ ʧʝʨʚʠʯʥʦʤ, 

ʪʘʢ ʠ ʚʦ ʚʪʦʨʠʯʥʦʤ ʵʧʠʪʝʣʠʷʭ. ʅʘʯʘʣʴʥʳʝ ʩʪʘʜʠʠ ʛʠʧʝʨʧʣʘʟʠʠ ʦʪʤʝʯʘʣʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʩʥʦʚʘʥʠʠ ʣʘʤʝʣʣ, ʢʦʛʜʘ ʜʝʣʷʱʠʝʩʷ ʢʣʝʪʢʠ ʟʘʧʦʣʥʷʣʠ 

ʤʝʞʣʘʤʝʣʣʷʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʝʩʧʠʨʘʪʦʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɻʠʧʝʨʧʣʘʟʠʷ ʚʪʦʨʠʯʥʦʛʦ ʵʧʠʪʝʣʠʷ ʚʦʟʥʠʢʘʣʘ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ 

ʣʘʤʝʣʣ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʤʝʞʜʫ ʫʯʘʩʪʢʘʤʠ ʞʘʙʨ, ʛʜʝ ʵʧʠʪʝʣʠʡ ʥʝ ʠʤʝʣ ʥʠʢʘʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʨʦʣʠʬʝʨʘʮʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʣʝʪʦʢ ʚ ʵʧʠʪʝʣʠʠ 

ʬʠʣʘʤʝʥʪʘ ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʦʪʚʝʪʥʦʡ 

ʨʝʘʢʮʠʠ ʥʘ ʪʦʢʩʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ [3]. ʈʝʟʫʣʴʪʘʪʳ 

ʤʦʨʬʦʤʝʪʨʠʠ ʞʘʙʨ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʨʳʙ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʤʝʞʣʘʤʝʣʣʷʨʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʝʬʘʣʷʤʠ ʂʨʘʩʥʦʛʦ ʤʦʨʷ 

(P<0.05), ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʩʚʷʟʠ ʩ ʫʪʦʣʱʝʥʠʝʤ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʟʘ 

ʩʯʝʪ ʛʠʧʝʨʧʣʘʟʠʠ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʞʘʙʨʘʭ 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʚʠʜʝ ʨʘʩʰʠʨʝʥʠʷ 

ʢʘʧʠʣʣʷʨʦʚ, ʩʪʘʟʘ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʨʦʤʙʦʚ. 

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʚʥʦʩʷʪ 

ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʞʘʙʨ. ʂʘʢ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʫʙʣʠʢʘʮʠʠ [2], çʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʛʨʷʟʥʝʥʠʷ 
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ʚʢʣʶʯʘʶʪʩʷ ʦʙʱʝʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʩʪʨʝʩʩʦʚʫʶ 

ʩʠʪʫʘʮʠʶ. ʂʦʛʜʘ ʠʟʤʝʥʝʥʠʷ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʚʠʜʘ, ʨʘʟʚʠʚʘʶʪʩʷ ʧʘʪʦʣʦʛʠʠ ʠ ʜʠʩʬʫʥʢʮʠʠè. ɻʠʧʝʨʪʨʦʬʠʷ, ʫʩʠʣʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʣʝʪʦʢ ʚ ʵʧʠʪʝʣʠʠ 

ʬʠʣʘʤʝʥʪʘ ï ʦʙʷʟʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʪʦʢʩʠʯʝʩʢʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʠʥʠʮʠʘʪʠʚʥʦʤ ʧʦʨʷʜʢʝ. 
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ʃʠʪʦʨʘʣʴʥʳʝ ʠ ʩʫʧʨʘʣʠʪʦʨʘʣʴʥʳʝ ʧʝʨʝʭʦʜʥʳʝ ʟʦʥʳ ʤʝʞʜʫ ʤʦʨʩʢʦʡ ʠ 

ʥʘʟʝʤʥʦʡ ʩʨʝʜʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʝʡʰʠʝ ʵʣʝʤʝʥʪʳ ʧʨʠʙʨʝʞʥʳʭ 

ʵʢʦʩʠʩʪʝʤ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʠʤ ʤʠʢʨʦʙʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ 

ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʩʪʨʝʩʩʦʨʦʚ. ɿʘʛʨʷʟʥʝʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, 

ʦʩʦʙʝʥʥʦ ʪʷʞʝʣʳʤʠ ʬʨʘʢʮʠʷʤʠ, ʩʧʦʩʦʙʥʦ ʠʥʜʫʮʠʨʦʚʘʪʴ ʤʘʩʰʪʘʙʥʳʝ ʩʜʚʠʛʠ ʚ 

ʩʦʩʪʘʚʝ ʠ ʩʪʨʫʢʪʫʨʝ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʟʘʪʨʘʛʠʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʩʠʩʪʝʤ 

[1, 2]. ɺ ʫʩʣʦʚʠʷʭ ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʩʫʙʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ, ʛʜʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʵʢʦʩʠʩʪʝʤ ʧʨʦʪʝʢʘʝʪ ʦʩʦʙʝʥʥʦ ʤʝʜʣʝʥʥʦ, ʦʮʝʥʢʘ ʧʦʜʦʙʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʢʪʫʘʣʴʥʫʶ ʟʘʜʘʯʫ [3]. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʫʯʘʩʪʢʠ ʧʨʠʙʨʝʞʥʳʭ ʣʠʪʦʨʘʣʴʥʦʡ ʠ 

ʩʫʧʨʘʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥ ʂʦʣʴʩʢʦʛʦ ʟʘʣʠʚʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʂʦʣʘ 

(ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ), ʧʦʜʚʝʨʞʝʥʥʳʝ ʜʣʠʪʝʣʴʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʦʯʥʳʭ ʚʦʜ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʂʣʶʯʝʚʦʡ 

ʫʯʘʩʪʦʢ ʙʳʣ ʚʳʙʨʘʥ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʜʣʷ ʦʮʝʥʢʠ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʠʢʨʦʙʠʦʤʘ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʩʫʙʩʪʨʘʪʦʚ (ʧʦʯʚʳ, ʧʝʩʢʘ, ʤʝʣʢʦ-ʢʘʤʝʥʠʩʪʦʛʦ ʩʫʙʩʪʨʘʪʘ) ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʛʝʥʘ 16S ʨʈʅʂ (ʜʣʷ ʙʘʢʪʝʨʠʡ) ʠ ITS-ʨʝʛʠʦʥʘ 

(ʜʣʷ ʛʨʠʙʦʚ). ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʳʣʦ ʦʮʝʥʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟ 

ʜʘʥʥʳʭ FAPROTAX (ʜʣʷ ʙʘʢʪʝʨʠʡ) ʠ FunGuild (ʜʣʷ ʛʨʠʙʦʚ) ʚ ʩʨʝʜʝ R. 

ɺʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʫʙʩʪʨʘʪʦʚ. ʊʘʢ, ʜʣʷ ʤʝʣʢʦ-ʢʘʤʝʥʠʩʪʦʛʦ 

ʥʝʟʘʛʨʷʟʥʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʚʳʷʚʣʝʥʦ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʬʠʣʫʤʘ Proteobacteria ʠ 

ʩʫʙʜʦʤʠʥʠʨʦʚʘʥʠʝ Actinobacteria ʜʣʷ ʙʘʢʪʝʨʠʡ (37 ʠ 33%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ 

Basidiomycota (62%) ʜʣʷ ʛʨʠʙʦʚ. ɼʣʷ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ ʬʠʣʫʤʳ Proteobacteria ʠ 

Actinobacteria ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʨʘʚʥʳʭ ʜʦʣʷʭ (31 ʠ 30%), ʚ 

ʛʨʠʙʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʜʦʤʠʥʠʨʦʚʘʣ ʬʠʣʫʤ Ascomycota (63%). ɺ ʧʝʩʢʝ ʠ 

ʟʘʛʨʷʟʥʝʥʥʦʤ ʤʝʣʢʦ-ʢʘʤʝʥʠʩʪʦʤ ʩʫʙʩʪʨʘʪʝ ʧʨʦʠʟʦʰʣʘ ʧʝʨʝʩʪʨʦʡʢʘ 

ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʩʪʦʨʦʥʫ ʘʙʩʦʣʶʪʥʦʛʦ ʜʦʤʠʥʠʨʦʚʘʥʠʷ 

Proteobacteria (89 ʠ 84%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʛʨʠʙʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʚ ʧʝʩʢʝ 

ʜʦʤʠʥʠʨʦʚʘʣ ʬʠʣʫʤ Ascomycota (63%), ʚ ʟʘʛʨʷʟʥʝʥʥʦʤ ʦʙʨʘʟʮʝ ʤʝʣʢʦ-

ʢʘʤʝʥʠʩʪʦʛʦ ʩʫʙʩʪʨʘʪʘ ʝʛʦ ʜʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʚʦʟʨʘʩʪʘʣʦ ʜʦ 94%. 

ʆʮʝʥʢʘ ʘʣʴʬʘ-ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʦʙʱʝʩʪʚ ʚʳʷʚʠʣʘ ʥʘʠʙʦʣʴʰʝʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʠ ʚʳʨʘʚʥʝʥʥʦʩʪʴ (ʠʥʜʝʢʩʳ ʐʝʥʥʦʥʘ, ʉʠʤʧʩʦʥʘ ʠ 

ʇʠʝʣʫ) ʚ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ ʩʦ ʟʥʘʯʝʥʠʷʤʠ 3.6, 0.95, 0.7, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʝʥʳ ʜʣʷ ʧʝʩʢʘ (1.3, 0.6 ʠ 0.3) ʠ ʙʳʣʠ ʩʨʘʚʥʠʤʳ ʩ 
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ʪʘʢʦʚʳʤʠ ʜʣʷ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʤʝʣʢʦ-ʢʘʤʝʥʠʩʪʦʛʦ ʩʫʙʩʪʨʘʪʘ (1.5, 0.6, 0.4), ʪʦʛʜʘ 

ʢʘʢ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ ʘʣʴʬʘ-ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʥʝʟʘʛʨʷʟʥʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʣʠ 3, 0.9, 0.7. 

ɸʥʘʣʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʪʦʢʩʠʯʥʳʡ 

ʵʬʬʝʢʪ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʛʨʫʧʧʫ ʙʘʢʪʝʨʠʡ, ʩʧʦʩʦʙʥʳʭ ʢ ʜʝʛʨʘʜʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʘʟʦʪʥʳʤ ʮʠʢʣʦʤ. ʊʘʢʞʝ ʦʪʤʝʯʝʥ ʨʦʩʪ ʜʦʣʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʘʥʘʵʨʦʙʥʳʡ ʤʝʪʘʙʦʣʠʟʤ ï ʪʝʤʥʦʝ ʦʢʠʩʣʝʥʠʝ 

ʩʝʨʳ, ʩʫʣʴʬʠʜʦʚ, ʚʦʜʦʨʦʜʘ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʦʪʨʘʞʘʶʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ 

ʢʠʩʣʦʨʦʜʥʦʛʦ ʨʝʞʠʤʘ ʚ ʟʘʛʨʷʟʥʝʥʥʦʤ ʩʫʙʩʪʨʘʪʝ. ɺ ʛʨʠʙʥʦʤ ʩʦʦʙʱʝʩʪʚʝ 

ʪʦʢʩʠʯʥʳʡ ʵʬʬʝʢʪ ʙʳʣ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥ ʜʣʷ ʛʨʫʧʧʳ ʤʠʢʦʨʠʟʦʦʙʨʘʟʫʶʱʠʭ 

ʛʨʠʙʦʚ, ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʤ 

ʦʙʨʘʟʮʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʷʭ ʤʠʢʨʦʙʠʦʤʘ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʭʨʦʥʠʯʝʩʢʦʛʦ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʷ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʥʘʨʫʰʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠ ʩʥʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ. ɼʘʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʥʪʨʦʣʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʥʘʨʫʰʝʥʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʠʭ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. 
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ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʥʚʘʟʠʠ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʩʩʝʣʝʥʠʝ 

ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ ʯʝʨʝʟ ʧʣʘʩʪʠʢʦʚʳʡ ʤʫʩʦʨ (çʨʘʬʪʠʥʛè), ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [1]. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʘʢʪʠʥʠʷʤ ʨʦʜʘ 

Diadumene Stephenson, 1920, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʠʥʚʘʟʠʚʥʳʤʠ ʚʠʜʘʤʠ, 

ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʧʣʘʚʫʯʠʡ ʧʣʘʩʪʠʢ ʚ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ ʨʘʩʩʝʣʝʥʠʷ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʘʢʪʠʥʠʡ, 

ʢʦʣʦʥʠʟʠʨʦʚʘʚʰʠʭ ʧʣʘʩʪʠʢʦʚʳʡ ʧʣʦʪ, ʦʙʥʘʨʫʞʝʥʥʳʡ ʚ ʨʘʡʦʥʝ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ 

ʭʨʝʙʪʘ (ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʊʠʭʦʛʦ ʦʢʝʘʥʘ) ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘʡʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ.  

ʄʘʪʝʨʠʘʣ ʜʣʷ ʨʘʙʦʪʳ ʙʳʣ ʩʦʙʨʘʥ ʚ ʭʦʜʝ 94-ʛʦ ʨʝʡʩʘ ʅʀʉ çɸʢʘʜʝʤʠʢ 

ʄ.ɸ. ʃʘʚʨʝʥʪʴʝʚè 2021 ʛʦʜʘ ʚ ʨʘʡʦʥ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʭʨʝʙʪʘ (LVï94). ʆʙʨʘʟʮʳ 

ʘʢʪʠʥʠʡ ʙʳʣʠ ʥʘʡʜʝʥʳ ʥʘ ʧʣʦʪʫ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʳʙʦʣʦʚʥʫʶ ʩʝʪʴ.  

ʇʦʧʫʣʷʮʠʷ ʘʢʪʠʥʠʡ ʥʘ ʧʣʘʚʫʯʝʤ ʧʣʘʩʪʠʢʦʚʦʤ ʤʫʩʦʨʥʦʤ ʧʣʦʪʫ ʚ ʨʘʡʦʥʝ 

ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʭʨʝʙʪʘ ʠʩʩʣʝʜʦʚʘʥʘ ʚʧʝʨʚʳʝ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʩʦʙʨʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʢ ʚʠʜʫ Diadumene leucalena. ɺʠʜ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥ ʢ 

ʠʥʪʨʦʜʫʢʮʠʠ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʙʝʩʧʦʣʳʤ ʧʫʪʝʤ ʩ ʧʦʤʦʱʴʶ 

ʣʘʮʝʨʘʮʠʠ. 

 ɸʢʪʠʥʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 70% ʤʫʩʦʨʥʳʭ ʧʣʦʪʦʚ ʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʢʘʪʝʛʦʨʠʠ ʚʠʜʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʩʘʤʦʦʙʥʦʚʣʷʶʱʠʝʩʷ ʧʦʧʫʣʷʮʠʠ. ɸʢʪʠʥʠʠ 

ʨʦʜʘ Diadumene ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʠʥʚʘʟʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʦʡ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʙʝʩʧʦʣʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʨʦʣʴ ʧʣʘʩʪʠʢʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʝʘʥʘ, ʢʘʢ 

ʥʦʚʦʛʦ ʤʦʱʥʦʛʦ ʬʘʢʪʦʨʘ ʨʘʩʩʝʣʝʥʠʷ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʩʠʩʪʝʤʘʪʠʢʠ ʠ 

ʪʘʢʩʦʥʦʤʠʠ ʘʢʪʠʥʠʡ ʚ ʩʚʷʟʠ ʩ ʠʭ ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʠ ʙʫʜʝʪ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ 

ʧʨʠ ʧʨʦʜʦʣʞʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ [2]. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 124021900009-6. 
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ʊɸʂʉʆʅʆʄʀʏɽʉʂʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ʎʀɸʅʆɹɸʂʊɽʈʀʁ, 

ɺʓɼɽʃɽʅʅʓʍ ʀɿ ɺʆɼ ɿɸʃʀɺɸ ʇɽʊʈɸ ɺɽʃʀʂʆɻʆ ʗʇʆʅʉʂʆɻʆ 

ʄʆʈʗ ɺ ʃɽʊʅʀʁ ʇɽʈʀʆɼ 2021 ɻʆɼɸ 

ʆʛʥʠʩʪʘʷ ɸ.ɺ., ʆʨʣʦʚʘ ʊ.ʖ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, alya_lokshina@mail.ru 

 

ʎʠʘʥʦʙʘʢʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ. 

ʆʥʠ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʠʩʣʦʨʦʜʦʦʙʨʘʟʦʚʘʥʠʶ ʯʝʨʝʟ ʬʦʪʦʩʠʥʪʝʟ, ʥʦ ʠ 

ʬʠʢʩʠʨʫʶʪ ʘʪʤʦʩʬʝʨʥʳʡ ʘʟʦʪ, ʦʙʦʛʘʱʘʷ ʚʦʜʫ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʫʶ ʤʠʢʨʦʙʥʫʶ ʵʢʦʩʠʩʪʝʤʫ ʥʘ ʧʦʙʝʨʝʞʴʝ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʠʟ ʚʦʜ 

ʟʘʣʠʚʘ ʧʨʦʚʦʜʠʣʠ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 6 ʨʘʟʣʠʯʥʳʭ ʧʦʨʷʜʢʦʚ 

ʮʠʘʥʦʙʘʢʪʝʨʠʡ. ʅʘ ʩʪʘʥʮʠʠ ʦʪʙʦʨʘ ʧʨʦʙ ʏʘʡʢʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ Oscillatoriales (55%) ʠ Chroococcales (25%). ɺ ʙʫʭʪʝ ɸʷʢʩ 

ʥʘʡʜʝʥʦ ʤʝʥʴʰʝ ʚʩʝʛʦ ʚʠʜʦʚ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʝʦʙʣʘʜʘʣʠ ʪʘʢʞʝ Oscillatoriales 

(47%) ʠ Chroococcales (40%). ɺ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ɺʪʦʨʦʡ ʈʝʯʢʠ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

3 ʧʦʨʷʜʢʘ ʩʦ ʩʣʝʜʫʶʱʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ: Chroococcales (35%), Oscillatoriales 

(47%), Nostocales (18%). ʋ ʦʩʪʨʦʚʘ ɸʭʣʸʩʪʳʰʝʚʘ ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ 

ʦʪʥʦʩʠʣʠʩʴ ʢ Oscillatoriales (45%), ʯʪʦ ʧʦʭʦʞʝ ʥʘ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʩʦ ʩʪʘʥʮʠʠ 

ɺʪʦʨʘʷ ʈʝʯʢʘ. ɺ ʙʫʭʪʝ ɸʷʢʩ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʨʝʜʠ 

Oscillatoriales, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ Chroococcales ʟʘʥʠʤʘʣʠ ʚʪʦʨʦʝ ʤʝʩʪʦ (40%). 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʦʨʷʜʢʦʚ ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʚʘʨʴʠʨʦʚʘʣʦ ʧʦ ʨʘʡʦʥʘʤ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʨʘʡʦʥʘʭ, ʪʘʢʠʭ ʢʘʢ ʦʩʪʨʦʚ ɸʭʣʸʩʪʳʰʝʚʘ, ʜʦʤʠʥʠʨʦʚʘʣʠ ʪʦʣʴʢʦ ʜʚʘ ʧʦʨʷʜʢʘ. 

ʇʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʨʷʜʢʦʚ ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʚ ʨʘʟʥʳʭ 

ʨʘʡʦʥʘʭ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʜʘʶʪ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʫʢʪʫʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʵʢʦʩʠʩʪʝʤʳ.  
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ɼʀɺɽʈɻɽʅʎʀʗ ʇɸʃɽɸʈʂʊʀʏɽʉʂʀʍ ʀ ʅɽɸʈʂʊʀʏɽʉʂʀʍ 

ɻʆʃʔʎʆɺ ʈʆɼɸ SALVELINUS 

ʆʣʝʡʥʠʢ ɸ.ɻ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ. ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, alla_oleinik@mail.ru 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʦʣʘʨʢʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʤʦʞʥʦ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʲʷʩʥʠʪʴ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʢʦʣʝʙʘʥʠʷʤʠ ʦʣʝʜʝʥʝʥʠʷ ʚ 

ʪʝʯʝʥʠʝ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠ ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʯʝʨʝʟ ʮʠʢʣʳ ʩʦʢʨʘʱʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ 

ʘʨʝʘʣʘ ʚʠʜʦʚ, ʚʳʟʳʚʘʷ ʚʪʦʨʠʯʥʳʝ ʢʦʥʪʘʢʪʳ ʠ ʘʣʣʦʧʘʪʨʠʯʝʩʢʫʶ ʜʠʚʝʨʛʝʥʮʠʶ 

ʧʨʠ ʬʨʘʛʤʝʥʪʘʮʠʠ ʥʝʧʨʝʨʳʚʥʳʭ ʘʨʝʘʣʦʚ [1]. ʉʭʦʜʥʳʤʠ ʧʦ ʩʣʦʞʥʦʩʪʠ, ʥʦ ʚ 

ʙʦʣʝʝ ʤʝʣʢʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ, ʷʚʣʷʶʪʩʷ ʛʨʫʧʧʳ ʚʠʜʦʚ, ʠʤʝʶʱʠʝ 

ʦʙʱʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʟ ɹʝʨʠʥʛʠʠ, ʛʜʝ ʚ ʧʨʦʰʣʦʤ ʩʫʱʝʩʪʚʦʚʘʣ ʩʫʭʦʧʫʪʥʳʡ 

ʤʦʩʪ, ʩʦʝʜʠʥʷʚʰʠʡ ʜʚʘ ʢʦʥʪʠʥʝʥʪʘ. ʉʚʠʜʝʪʝʣʴʩʪʚʘ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʧʝʨʠʦʜʦʚ 

ʠʟʦʣʷʮʠʠ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʟʘ ʢʦʪʦʨʳʤʠ ʩʣʝʜʦʚʘʣʠ ʧʝʨʠʦʜʳ ʦʙʲʝʜʠʥʝʥʠʷ ʠ 

ʨʘʩʩʝʣʝʥʠʷ, ʦʙʥʘʨʫʞʝʥʳ ʫ ʤʥʦʛʠʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʠ ʤʦʨʩʢʠʭ ʨʳʙ ʠʟ 

ʇʘʣʝʘʨʢʪʠʯʝʩʢʦʡ ʠ ʅʝʘʨʢʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʝʡ. ɺ ʠʪʦʛʝ, ʩʦʚʨʝʤʝʥʥʳʝ ʘʨʝʘʣʳ 

ʪʘʢʠʭ ʚʠʜʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʝʪʴʶ ʨʘʟʦʨʚʘʥʥʳʭ, ʯʘʩʪʦ ʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ 

ʣʝʜʥʠʢʦʚʳʭ ʣʠʥʠʡ.  

ɻʦʣʴʮʳ ʨʦʜʘ Salvelinus (Salmonidae) ʠʤʝʶʪ ʩʦʚʨʝʤʝʥʥʦʝ ʛʦʣʘʨʢʪʠʯʝʩʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʝʞʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʙʤʝʥʦʚ. ɺʣʠʷʥʠʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ 

ʧʨʦʷʚʠʣʦʩʴ ʚ ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʜʥʠʢʦʚʳʭ ʣʠʥʠʡ ʛʦʣʴʮʦʚ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʦʧʠʩʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ [2]. ɿʜʝʩʴ ʤʳ ʬʦʢʫʩʠʨʫʝʤʩʷ ʥʘ 

Aʨʢʪʠʯʝʩʢʦʡ ʣʠʥʠʠ, ʘʨʝʘʣ ʢʦʪʦʨʦʡ ʨʘʟʦʙʱʝʥ ʤʝʞʜʫ ʜʚʫʤʷ ʢʦʥʪʠʥʝʥʪʘʤʠ. 

ʆʙʲʝʜʠʥʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ (ʮʠʪʦʭʨʦʤ b, 

ʮʠʪʦʭʨʦʤ c ʦʢʩʠʜʘʟʘ-1 ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʦʙʣʘʩʪʴ) ʠ ʷʜʝʨʥʳʭ (ʛʝʥ ʛʦʨʤʦʥʘ ʨʦʩʪʘ 2) 

ʤʘʨʢʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʨʦʚʝʨʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʛʠʧʦʪʝʟ ʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʭ ʠ ʥʝʘʨʢʪʠʯʝʩʢʠʭ ʛʦʣʴʮʦʚ ɸʨʢʪʠʯʝʩʢʦʡ ʣʠʥʠʠ 

ʠ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʙʱʫʶ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʛʠʧʦʪʝʟʫ [3] ʢʘʢ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ɸʨʢʪʠʯʝʩʢʦʡ 

ʣʠʥʠʠ, ʫʪʦʯʥʷʷ ʠ ʨʘʩʰʠʨʷʷ ʚʳʚʦʜʳ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɹʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʪʨʠ ʥʝʟʘʚʠʩʠʤʳʝ ʣʠʥʠʠ: ɸʨʢʪʠʯʝʩʢʘʷ ʣʠʥʠʷ 

ʛʦʣʴʮʘ ʊʘʨʘʥʮʘ Salvelinus taranetzi, ɸʪʣʘʥʪʠʯʝʩʢʘʷ ʣʠʥʠʷ ʘʨʢʪʠʯʝʩʢʦʛʦ ʛʦʣʴʮʘ 

Salvelinus alpinus ʠ ɹʝʨʠʥʛʠʡʩʢʘʷ ʣʠʥʠʷ ʩʝʚʝʨʥʦʡ ʤʘʣʴʤʳ Salvelinus malma 

malma. ʄʘʢʩʠʤʘʣʴʥʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʣʠʥʠʠ ʥʝ 

ʧʨʝʚʳʰʘʣʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʣʠʥʠʷʤʠ. ʊʝʩʥʦʝ 

ʨʦʜʩʪʚʦ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʭ ʠ ʥʝʘʨʢʪʠʯʝʩʢʠʭ ʛʦʣʴʮʦʚ ɸʨʢʪʠʯʝʩʢʦʡ ʣʠʥʠʠ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʠ ʷʜʝʨʥʳʭ ʤʘʨʢʝʨʦʚ. 

ʉʠʛʥʘʣʳ ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʝʞʜʫ ɸʨʢʪʠʯʝʩʢʦʡ ʠ 

ɸʪʣʘʥʪʠʯʝʩʢʦʡ ʣʠʥʠʷʤʠ ʠ ʚʥʫʪʨʠ ɸʨʢʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʚ ʟʘʧʘʜʥʦ-ʙʝʨʠʥʛʠʡʩʢʦʡ 
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ʇʘʣʝʘʨʢʪʠʢʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʠʟʦʣʷʮʠʠ ʩʨʝʜʠ ʚʠʜʦʚ ʛʦʣʴʮʦʚ. ʂʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʩʝʪʴ Neighbor-Net, ʘʣʣʝʣʴʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ ʛʦʨʤʦʥʘ 

ʨʦʩʪʘ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟʫʯʝʥʥʳʭ ʦʩʦʙʝʡ (S. taranetzi, S. boganidae, S. elgyticus ʠ S. 

alpinus erythrinus) ʥʝ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʛʠʙʨʠʜʠʟʘʮʠʠ. ʉʠʛʥʘʣʳ ʛʠʙʨʠʜʠʟʘʮʠʠ ʚ 

ʧʨʝʜʝʣʘʭ ɸʨʢʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʤʝʞʜʫ S. taranetzi ʠ Salvelinus sp. 4 ʚ ʇʘʣʝʘʨʢʪʠʢʝ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʳ ʩ ʚʪʦʨʠʯʥʳʤ ʢʦʥʪʘʢʪʦʤ ʚʦ ʚʨʝʤʷ ʧʦʩʪʣʝʜʥʠʢʦʚʦʡ 

ʵʢʩʧʘʥʩʠʠ ʛʦʣʴʮʦʚ. ʅʘʢʦʥʝʮ, ʪʦʣʴʢʦ ʜʚʝ ʘʣʣʝʣʴʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (S. 

andriashevi ʠ S. elgyticus) ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʠʛʥʘʣʳ ʛʠʙʨʠʜʠʟʘʮʠʠ ʩ S. alpinus ʠʟ 

ɽʚʨʘʟʠʠ. ʇʦʩʢʦʣʴʢʫ S. andriashevi ʠ S. elgyticus ʷʚʣʷʶʪʩʷ ʵʥʜʝʤʠʯʥʳʤʠ 

ʦʟʝʨʥʳʤʠ ʛʦʣʴʮʘʤʠ, ʵʪʦʪ ʩʣʫʯʘʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʛʠʙʨʠʜʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʝ 

ʩʚʷʟʘʥʘ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʧʦʪʦʢʦʤ ʛʝʥʦʚ ʠ ʧʨʦʠʟʦʰʣʘ ʜʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 

ʨʝʢʦʣʦʥʠʟʘʮʠʠ ʦʟʝʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʧʦʧʫʣʷʮʠʠ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʭʦʣʦʜʫ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʭ ʛʦʣʴʮʦʚ ʤʦʛʫʪ ʥʝʩʪʠ ʩʣʝʜʳ ʩʘʤʳʭ 

ʨʘʥʥʠʭ ʩʦʙʳʪʠʡ ʛʠʙʨʠʜʠʟʘʮʠʠ, ʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʥʘ ʫʨʦʚʥʝ ʛʝʥʦʤʘ ʤʦʞʝʪ 

ʧʦʤʦʯʴ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʚʪʦʨʠʯʥʦʛʦ ʢʦʥʪʘʢʪʘ ʘʣʣʦʧʘʪʨʠʯʝʩʢʠʭ 

ʣʝʜʥʠʢʦʚʳʭ ʣʠʥʠʡ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. 

ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʧʫʣʷʮʠʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʦʜʥʦʡ ʣʠʥʠʠ ʚ 

ʇʘʣʝʘʨʢʪʠʯʝʩʢʦʡ ʠ ʅʝʘʨʢʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʷʭ ʤʦʛʫʪ ʣʠʙʦ ʧʨʠʥʘʜʣʝʞʘʪʴ ʢ ʦʜʥʦʤʫ 

ʚʠʜʫ, ʣʠʙʦ ʨʘʟʜʝʣʷʪʴʩʷ ʥʘ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʚʠʜʦʚ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ S. taranetzi ʠʟ 

ʇʘʣʝʘʨʢʪʠʢʠ ʠ S. alpinus erythrinus ʠʟ ʅʝʘʨʢʪʠʢʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʭʦʜʩʪʚʦ ʠ ʦʙʱʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʛʦʣʴʮʦʚ. ʅʘ ʚʩʝʭ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʨʝʚʴʷʭ S. taranetzi ʠ S. alpinus erythrinus ʦʙʨʘʟʫʶʪ ʦʙʱʫʶ 

ʤʦʥʦʬʠʣʝʪʠʯʝʩʢʫʶ ʢʣʘʜʫ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʥʠʟʢʫʶ ʜʠʚʝʨʛʝʥʮʠʶ ʚʥʫʪʨʠ 

ɸʨʢʪʠʯʝʩʢʦʡ ʣʠʥʠʠ. ʇʦʵʪʦʤʫ ʬʨʘʛʤʝʥʪʘʮʠʷ ʘʨʝʘʣʘ ʦʙʱʝʛʦ ʧʨʝʜʢʘ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʜʠʚʝʨʛʝʥʮʠʶ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʭ ʠ ʥʝʘʨʢʪʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ. 

ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʛʦʣʴʮʳ ɸʨʢʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ɹʝʨʠʥʛʦʚʘ 

ʧʨʦʣʠʚʘ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʚʠʜʫ.  

ʆʪʚʝʯʘʷ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʡ ʚʦʧʨʦʩ, ʷʚʣʷʝʪʩʷ ʣʠ S. alpinus (ʠʣʠ S. alpinus 

complex) ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʣʠʪʠʧʠʯʝʩʢʠʤ ʚʠʜʦʤ ʠʣʠ ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʚʠʜʦʚ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ. ʆʪʩʫʪʩʪʚʠʝ ʤʦʥʦʬʠʣʠʠ ʫ S. alpinus, ʚ 

ʦʩʥʦʚʥʦʤ, ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʥʛʘ S. 

taranetzi ʠ ʝʛʦ ʩʚʷʟʝʡ ʩ S. alpinus. ʈʝʟʫʣʴʪʘʪʳ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʚʠʜ S. alpinus complex ʚʢʣʶʯʘʝʪ ʜʚʘ ʚʠʜʘ (S. alpinus ʠ 

S. taranetzi) ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʘʨʝʘʣʘʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʦʥʮʝʧʮʠʠ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʠʚʝʨʛʝʥʮʠʠ, 

ʪʦʧʦʣʦʛʠʠ ʜʝʨʝʚʴʝʚ ʠ ʩʝʪʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʠ ʷʜʝʨʥʳʭ 

ʤʘʨʢʝʨʘʭ, ʧʦʜʪʚʝʨʜʠʣ ʩʠʥʦʥʠʤʠʟʘʮʠʶ S. taranetzi ʠ S. alpinus erythrinus sensu 

Benke (1984) (ʩʠʥ. S. alpinus stagnalis ʠ S. alpinus taranetzi). ʉʦʛʣʘʩʥʦ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʵʚʦʣʶʮʠʦʥʥʦʡ ʢʦʥʮʝʧʮʠʷʤ ʚʠʜʘ, S. taranetzi ʠ S. alpinus 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʣʥʦʮʝʥʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʚʠʜʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʬʝʥʦʪʠʧʘʤ ʠ ʜʦʣʛʦʝ ʚʨʝʤʷ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ ʥʝʟʘʚʠʩʠʤʦ. 
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ʃʝʜʥʠʢʦʚʘʷ ʣʠʥʠʷ, ʜʘʚʰʘʷ ʥʘʯʘʣʦ ʛʦʣʴʮʘʤ ʚʳʩʦʢʠʭ ʘʨʢʪʠʯʝʩʢʠʭ ʰʠʨʦʪ, 

ʦʪʜʝʣʠʣʘʩʴ ʦʪ ʦʙʱʝʛʦ ʧʨʝʜʢʘ ʨʦʜʘ ʚ ʩʨʝʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ ʚ ʘʨʢʪʠʯʝʩʢʦʡ 

ɹʝʨʠʥʛʠʠ ʚ ʙʘʩʩʝʡʥʝ ʤʦʨʷ ɹʦʬʦʨʪʘ. ʇʦʵʪʦʤʫ S. taranetzi ̫ ʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʨʝʚʥʠʤ 

ʚʠʜʦʤ, ʯʝʤ S. alpinus. ɼʠʚʝʨʛʝʥʮʠʶ ɸʨʢʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʩʚʷʟʳʚʘʶʪ ʩ 

ʦʢʝʘʥʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʝʡ ʚʦ ʚʨʝʤʷ ʦʣʝʜʝʥʝʥʠʡ ʅʝʙʨʘʩʩʢʦʛʦ-ʂʘʥʟʘʩʩʢʦʛʦ 

ʧʝʨʠʦʜʦʚ (400 000ï700 000 ʣʝʪ ʥʘʟʘʜ). ʆʮʝʥʢʘ ʚʨʝʤʝʥʠ ʜʠʚʝʨʛʝʥʮʠʠ ʤʝʞʜʫ 

ɸʨʢʪʠʯʝʩʢʦʡ ʠ ɸʪʣʘʥʪʠʯʝʩʢʦʡ ʣʠʥʠʷʤʠ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʵʪʦʡ ʛʠʧʦʪʝʟʦʡ. ʊʘʢʦʤ 

ʦʙʨʘʟʦʤ, ʣʝʜʥʠʢʦʚʳʝ ʮʠʢʣʳ ʚ ɹʝʨʠʥʛʠʠ ʩʳʛʨʘʣʠ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʜʠʚʝʨʛʝʥʮʠʠ 

ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʛʦʣʴʮʦʚ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 1021062912510-2.  
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ʌʠʢʦʪʦʢʩʠʥʳ, ʩʠʥʪʝʟʠʨʫʝʤʳʝ ʤʠʢʨʦʚʦʜʦʨʦʩʣʷʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʨʠʨʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʢʘʢ ʪʦʢʩʠʯʥʳʝ ʚʪʦʨʠʯʥʳʝ 

ʤʝʪʘʙʦʣʠʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʣʶʯʝʚʳʝ ʤʝʞʚʠʜʦʚʳʝ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ. 

ʀʟʚʝʩʪʥʦ ʦʢʦʣʦ 100 ʚʠʜʦʚ ʤʦʨʩʢʦʛʦ ʤʠʢʨʦʧʣʘʥʢʪʦʥʘ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʜʫʮʠʨʦʚʘʪʴ 

ʬʠʢʦʪʦʢʩʠʥʳ, ʠʟ ʢʦʪʦʨʳʭ 37 ʚʠʜʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʚʦʩʪʦʯʥʦʛʦ ʧʨʠʙʨʝʞʴʷ ʈʦʩʩʠʠ 

[1]. ʊʦʢʩʠʛʝʥʥʳʝ ʚʠʜʳ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʥʦʬʣʘʛʝʣʣʷʪʘʤʠ 

(ʧʨʦʜʫʮʝʥʪʳ ʩʘʢʩʠʪʦʢʩʠʥʘ - STX ʠ ʦʢʘʜʘʝʚʦʡ ʢʠʩʣʦʪʳ - ʆɸ) ʠ ʜʠʘʪʦʤʝʷʤʠ 

(ʧʨʦʜʫʮʝʥʪʳ ʜʦʤʦʝʚʦʡ ʢʠʩʣʦʪʳ - DA). ɿʘʛʨʷʟʥʝʥʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʬʠʢʦʪʦʢʩʠʥʘʤʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʣʦʞʥʦʛʦ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʜʦʩʪʫʧʥʦʩʪʴʶ 

ʧʠʱʠ, ʘʜʩʦʨʙʮʠʝʡ, ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʠ 

ʘʣʣʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʚʝʩʪʥʳ ʜʣʷ 

ʘʨʢʪʠʯʝʩʢʠʭ ʚʠʜʦʚ. ʌʠʢʦʪʦʢʩʠʥʳ ʤʦʛʫʪ ʧʨʠʯʠʥʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʨʝʜ ʧʨʠ 

ʧʝʨʝʥʦʩʝ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʦʬʠʯʝʩʢʠʝ ʫʨʦʚʥʠ, ʚʢʣʶʯʘʷ ʤʦʨʩʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʧʪʠʮ, ʚʳʟʳʚʘʷ ʤʘʩʩʦʚʫʶ ʩʤʝʨʪʥʦʩʪʴ ʠ/ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʵʬʬʝʢʪʳ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʚ 

ʢʦʣʠʯʝʩʪʚʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʙʝʟʦʧʘʩʥʳʝ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʙʦʣʝʝ 40% ʩʣʫʯʘʝʚ ʥʝʦʙʳʯʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (UMEs), 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʚʦʜʘʭ ʉʐɸ ʥʘ ɸʣʷʩʢʝ ʠ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʰʪʘʪʘʭ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ, ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʠʢʦʪʦʢʩʠʥʦʚ [2]. ʌʠʢʦʪʦʢʩʠʥʳ 

ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ: ʥʘʧʨʠʤʝʨ, STX ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʥʝʨʚʥʦ-

ʤʳʰʝʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʩʝʥʩʦʨʥʳʭ ʬʫʥʢʮʠʡ, 

ʥʘʨʫʰʝʥʠʶ ʤʳʰʝʯʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʠʣʠ ʚʷʣʦʩʪʠ. ʍʨʦʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ DA ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝʡʨʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤ 

ʥʘʨʫʰʝʥʠʷʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʝʟʦʨʠʝʥʪʘʮʠʠ, ʥʝʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤ ʜʚʠʞʝʥʠʷʤ ʠ 

ʩʫʜʦʨʦʛʘʤ [3], ʘ ʩʫʙʣʝʪʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ DA - ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʜʝʬʠʮʠʪʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʘʤʷʪʠ, ʚʷʣʦʩʪʠ ʠ ʤʦʪʦʨʥʳʭ ʧʝʨʩʝʨʚʘʮʠʷʭ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʧʫʪʳʚʘʥʠʷ ʚ ʨʳʙʦʣʦʚʥʳʭ ʩʝʪʷʭ ʠ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʩʫʜʘʤʠ. 

ʅʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʠʘʨʝʡʥʳʭ ʪʦʢʩʠʥʦʚ ʥʘ ʟʜʦʨʦʚʴʝ ʤʦʨʩʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʦʜʥʘʢʦ ʆɸ ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʚ ʩʣʫʯʘʝ UMEs ʜʝʣʴʬʠʥʦʚ-ʘʬʘʣʠʥ (Tursiops truncatus). ɼʘʥʥʳʝ ʦ 

ʩʦʜʝʨʞʘʥʠʠ ʬʠʢʦʪʦʢʩʠʥʦʚ ʚ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʝʡ 

ʠ ʚʦʩʪʦʯʥʦʡ ɸʨʢʪʠʢʠ ʦʪʩʫʪʩʪʚʫʶʪ.  

ʎʝʣʴ ʨʘʙʦʪʳ ī ʠʟʤʝʨʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʢʩʠʪʦʢʩʠʥʘ, ʜʦʤʦʝʚʦʡ ʠ 

ʦʢʘʜʘʝʚʦʡ ʢʠʩʣʦʪ ʚ ʙʠʦʦʙʨʘʟʮʘʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʏʫʢʦʪʢʠ. 
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ʉ ʧʦʤʦʱʴʶ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʤʝʨʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʬʠʢʦʪʦʢʩʠʥʦʚ ʚ ʙʠʦʦʙʨʘʟʮʘʭ ʩʝʨʦʛʦ ʢʠʪʘ Eschrichtius robustus, ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʤʦʨʞʘ Odobenus rosmarus divergens ʠ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ Pusa hispida. ɹʠʦʦʙʨʘʟʮʳ 

ʦʪ ʪʨʝʭ ʜʦʙʳʪʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʦʭʦʪʥʠʢʘʤʠ ʪʦʚʘʨʠʱʝʩʪʚʘ ʧ. ʃʦʨʠʥʦ, 

ʢʦʪʦʨʳʝ ʚʝʣʠ ʧʨʦʤʳʩʝʣ ʚ ʨʘʤʢʘʭ ʢʚʦʪʳ ʜʣʷ ʢʦʨʝʥʥʳʭ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ 

ʏʫʢʦʪʢʠ ʚ ʩʝʥʪʷʙʨʝ 2023 ʛʦʜʘ ʚ ʨʘʡʦʥʝ ʦ. ɸʨʘʢʘʤʯʝʯʝʥ ʚ ɸʥʘʜʳʨʩʢʦʤ ʟʘʣʠʚʝ. 

ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-ʩʠʩʪʝʤ çSaxitoxin ELISAò,ñDomoic 

acid ELISAò ʠ ñOcadaic acid ELISAò EuroProxima (ʅʠʜʝʨʣʘʥʜʳ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʘʪʪʝʩʪʦʚʘʥʥʦʡ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʦʤ (ɸʪʪʝʩʪʘʪ ʘʢʢʨʝʜʠʪʘʮʠʠ ˉ 

0339/ʈʆʉʉRU.0001.310430/2023) ʤʝʪʦʜʠʢʦʡ ʠʟʤʝʨʝʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ 

ʜʦʤʦʝʚʦʡ ʢʠʩʣʦʪʳ, ʦʢʘʜʘʠʢʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʩʘʢʩʠʪʦʢʩʠʥʘ ʚ ʤʦʨʝʧʨʦʜʫʢʪʘʭ 

ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʪʦʢʩʠʥʦʚ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ 

ʥʘ ʛʨʘʤʤ ʩʳʨʦʛʦ ʚʝʩʘ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʳʭ ʪʢʘʥʝʡ. ɸʥʘʣʠʟʠʨʦʚʘʣʠʩʴ 

ʙʠʦʦʙʨʘʟʮʳ ʢʘʣʘ, ʩʦʜʝʨʞʠʤʦʛʦ ʞʝʣʫʜʢʘ, ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ. ɺʩʝʛʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ: ʤʦʨʞ ʪʠʭʦʦʢʝʘʥʩʢʠʡ ï 1 ʵʢʟ. (47 ʦʙʨʘʟʮʦʚ), ʩʝʨʳʡ ʢʠʪ ï 1 ʵʢʟ. 

(22 ʦʙʨʘʟʮʘ), ʥʝʨʧʘ ï 1 ʵʢʟ. (55 ʦʙʨʘʟʮʦʚ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʧʨʠʩʫʪʩʪʚʠʝ ʥʝʡʨʦʧʘʨʘʣʠʪʠʯʝʩʢʠʭ (ʜʦʤʦʝʚʘʷ ʢʠʩʣʦʪʘ - DA ʠ ʩʘʢʩʠʪʦʢʩʠʥ - STX) 

ʠ ʜʠʘʨʝʡʥʳʭ (ʦʢʘʜʘʝʚʘʷ ʢʠʩʣʦʪʘ - OA) ʪʦʢʩʠʥʦʚ ʚ ʙʠʦʦʙʨʘʟʮʘʭ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʙʥʘʨʫʞʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʫʨʦʚʥʷʭ ʥʘʢʦʧʣʝʥʠʷ ʠ 

ʣʦʢʘʣʠʟʘʮʠʠ ʬʠʢʦʪʦʢʩʠʥʦʚ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʠʢʦʪʦʢʩʠʥʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʦʚʘʣʘ: 

STX - ʦʪ 2,59 ʜʦ 76,05 ʥʛ/ʛ, ʆɸ - ʦʪ 55,51 ʜʦ 227,34 ʥʛ/ʛ, DA - ʦʪ 4,39 ʜʦ 3623,67 

ʥʛ/ʛ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʦʢʩʠʥʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʙʠʦʦʙʨʘʟʮʘʭ 

ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʤʦʨʞʘ: STX - 114,59 ʥʛ/ʛ (ʢʘʣ); OA -511,35 ʥʛ/ʛ ʠ DA -9309,73 

ʥʛ/ʛ (ʩʦʜʝʨʞʠʤʦʝ ʞʝʣʫʜʢʘ). ɺʩʝʛʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 124 ʙʠʦʦʙʨʘʟʮʘ ʠʟ ʪʨʝʭ 

ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ.  

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʧʝʨʚʳʝ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʪʨʦʬʠʯʝʩʢʠʡ ʧʝʨʝʥʦʩ ʠ ʙʠʦʘʢʢʫʤʫʣʷʮʠʶ ʬʠʢʦʪʦʢʩʠʥʦʚ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʏʫʢʦʪʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʷʩʥʝʥʠʠ ʧʨʠʯʠʥ 

ʛʠʙʝʣʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʠʜʠʤʳʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʠʣʠ ʧʨʠʟʥʘʢʠ ʥʘʩʠʣʴʩʪʚʝʥʥʦʡ ʩʤʝʨʪʠ ʦʪʩʫʪʩʪʚʫʶʪ. ɼʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʝʨʦʷʪʥʳʭ ʧʨʠʯʠʥ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʙʠʨʘʪʴ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʠʦʦʙʨʘʟʮʳ (ʢʘʣ, ʩʦʜʝʨʞʠʤʦʝ ʞʝʣʫʜʢʘ, ʧʝʯʝʥʴ, ʧʦʯʢʠ) ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʬʠʢʦʪʦʢʩʠʥʦʚ. ʇʦʩʢʦʣʴʢʫ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʧʨʦʤʳʩʣʦʚʳʝ ʚʠʜʳ, ʪʘʢʞʝ 

ʨʝʢʦʤʝʥʜʫʝʤ ʚʢʣʶʯʠʪʴ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʤʦʥʠʪʦʨʠʥʛ ʬʠʢʦʪʦʢʩʠʥʦʚ ʚ 

ʘʨʢʪʠʯʝʩʢʠʭ ʚʦʜʘʭ, ʥʘʨʷʜʫ ʩ ʤʦʣʣʶʩʢʘʤʠ, ʢʨʘʙʦʠʜʘʤʠ ʠ ʨʳʙʘʤʠ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʠʜʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʨʠʩʢʫ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ, ʥʘʢʦʧʣʝʥʠʷ 

ʠ ʪʨʦʬʠʯʝʩʢʦʛʦ ʧʝʨʝʥʦʩʘ ʪʦʢʩʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʦʪ ʧʨʦʜʫʮʝʥʪʦʚ ʢ ʚʳʩʰʠʤ 

ʭʠʱʥʠʢʘʤ ʠ ʯʝʣʦʚʝʢʫ, ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʢʣʶʯʘʷ 

ʩʢʨʠʥʠʥʛ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʬʠʢʦʪʦʢʩʠʥʦʚ ʚ ʧʠʱʝʚʦʡ ʩʝʪʠ ɸʨʢʪʠʢʠ. ʊʘʢʦʡ 

ʩʢʨʠʥʠʥʛ ʚʘʞʝʥ ʜʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʫʛʨʦʟʳ ʟʜʦʨʦʚʴʶ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ.  
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ʆʩʦʙʝʥʥʦʩʪʴʶ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʛʦʨʦʜʘ 

ʉʝʚʘʩʪʦʧʦʣʷ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʯʝʪʳʨʝʭ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʢ ʥʠʤ ʤʦʨʩʢʠʤʠ ʦʭʨʘʥʷʝʤʳʤʠ ʘʢʚʘʪʦʨʠʷʤʠ (ʄʆɸ): 

ñʇʨʠʙʨʝʞʥʳʡ ʘʢʚʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ (ʇɸʂ) ʫ ʤʳʩʘ ʃʫʢʫʣʣò, ñʇɸʂ ʫ ʍʝʨʩʦʥʝʩʘ 

ʊʘʚʨʠʯʝʩʢʦʛʦò, ñʇɸʂ ʫ ʤʳʩʘ ʌʠʦʣʝʥʪò ʠ ñʇɸʂ ʫ ʤʳʩʘ ʉʘʨʳʯò. ʆʙʱʘʷ ʧʣʦʱʘʜʴ 

ʘʢʚʘʪʦʨʠʡ ʵʪʠʭ ʢʦʤʧʣʝʢʩʦʚ ï 391.9 ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 54.6% ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ 

ʄʆɸ ʛʦʨʦʜʘ. ɺ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʉʝʚʦʩʪʦʧʦʣʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

ʜʦʥʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʠ ʠʭ ʜʝʛʨʘʜʘʮʠʷ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦ-

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʥʦ ʠ ʚ ʦʭʨʘʥʷʝʤʳʭ ʘʢʚʘʪʦʨʠʷʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʨʠʦʙʨʝʪʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ 

ʨʝʞʠʤʘ ʄʆɸ. 

ɸʣʴʛʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2019-2024 ʛʛ. 

ʤʝʪʦʜʦʤ ʚʝʨʪʠʢʘʣʴʥʳʭ ʛʠʜʨʦʙʦʪʘʥʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ. ʆʪʙʦʨ ʧʨʦʙ ʚʳʧʦʣʥʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʜʘʡʚʝʨʘ-ʚʦʜʦʣʘʟʘ ʥʘ ʛʣʫʙʠʥʘʭ 0.5, 1, 3, 5, 10 ʠ 15 ʤ ʜʦ ʛʨʘʥʠʮʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʜʦʨʦʩʣʝʡ ʚ ʯʝʪʳʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ ʨʘʟʤʝʨʦʤ 25Ĭ25 ʩʤ [2]. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ 

ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʙʘʟʦʚʦʛʦ ʦʧʨʝʜʝʣʠʪʝʣʷ ɸ.ɼ. ɿʠʥʦʚʦʡ ʩ ʫʯʝʪʦʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʨʝʚʠʟʠʡ [1,3]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʦʩʥʦʚʝ ʦʙʱʠʭ ʧʦʣʦʞʝʥʠʡ ʧʨʦʛʨʘʤʤʳ ʧʦʜʚʦʜʥʳʭ 

ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʙʦʨʪʘ ʤʘʣʦʤʝʨʥʦʛʦ ʩʫʜʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʣʝʛʢʦʚʦʜʦʣʘʟʥʦʡ ʪʝʭʥʠʢʠ. 

ʀʟʫʯʝʥʳ ʚʠʜʦʚʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚʳ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ 

ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʝʥʳ 

ʘʥʥʦʪʠʨʦʚʘʥʥʳʝ ʩʧʠʩʢʠ ʚʠʜʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʣʦʢʘʣʠʟʘʮʠʠ. ʄʘʢʨʦʬʠʪʦʙʝʥʪʦʩ 

ñʇɸʂ ʫ ʤʳʩʘ ʃʫʢʫʣʣò ʚʢʣʶʯʘʝʪ 61 ʚʠʜ, 43 ʨʦʜʘ, 22 ʩʝʤʝʡʩʪʚʘ, 16 ʧʦʨʷʜʢʦʚ ʠ 4 

ʢʣʘʩʩʘ; ñʇɸʂ ʫ ʍʝʨʩʦʥʝʩʘ ʊʘʚʨʠʯʝʩʢʦʛʦò ï 58 ʚʠʜʦʚ, 43 ʨʦʜʘ, 24 ʩʝʤʝʡʩʪʚ, 17 

ʧʦʨʷʜʢʦʚ ʠ 4 ʢʣʘʩʩʘ; ñʇɸʂ ʫ ʤʳʩʘ ʌʠʦʣʝʥʪò ï 52 ʚʠʜʘ, 38 ʨʦʜʦʚ, 23 ʩʝʤʝʡʩʪʚʘ, 

16 ʧʦʨʷʜʢʦʚ ʠ 5 ʢʣʘʩʩʦʚ ʠ ñʇɸʂ ʫ ʤʳʩʘ ʉʘʨʳʯò ï 77 ʚʠʜʦʚ, 53 ʨʦʜʘ, 31 

ʩʝʤʝʡʩʪʚʦ, 19 ʧʦʨʷʜʢʦʚ ʠ 5 ʢʣʘʩʩʦʚ. ʉʨʝʜʠ ʦʪʜʝʣʦʚ ʜʦʤʠʥʠʨʫʶʪ Rhodophyta, 

ʚʪʦʨʫʶ ʠ ʪʨʝʪʴʶ ʧʦʟʠʮʠʶ ʧʦʧʝʨʝʤʝʥʥʦ ʟʘʥʠʤʘʶʪ Chlorophyta ʠ 

Heterokontophyta. ɺ ʷʜʨʦ ʬʣʦʨʳ ʚʭʦʜʷʪ Gongolaria barbata (Stackh.) Kuntze, 

Ericaria crinita (Duby) Molinari et Guiry, Phyllophora crispa (Huds.) P.S. Dixon ʠ 

Vertebrata subulifera (C. Agardh) Kuntze. ʏʘʩʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʠʤʝʝʪ 
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ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʩʪʘʪʫʩ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʢʘʪʝʛʦʨʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ 

ʚʥʝʩʝʥʦ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʂʨʳʤʘ (2015), ʛ. ʉʝʚʘʩʪʦʧʦʣʷ (2018) ʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (2024), ʯʘʩʪʴ ʚʠʜʦʚ ʚʢʣʶʯʝʥʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʭʨʘʥʷʝʤʳʝ ʩʧʠʩʢʠ 

Black Sea Red Data List ʠ Black Sea Red Data Book, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʡʦʥʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟ 11 ʚʠʜʦʚ 

ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʚʢʣʶʯʸʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʛ. ʉʝʚʘʩʪʦʧʦʣʷ, 9 ʧʨʦʠʟʨʘʩʪʘʶʪ 

ʚ ʛʨʘʥʠʮʘʭ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ.  

ʇʦʣʫʯʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʜʫʢʮʠʦʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ ʠ 

ʨʦʣʠ ʚʠʜʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʠʪʦʤʘʩʩʳ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʧʘʤʷʪʥʠʢʦʚ 

ʧʨʠʨʦʜʳ. ʂʣʶʯʝʚʳʤ ʧʨʦʜʫʮʝʥʪʦʤ ʩʨʝʜʠ ʦʪʜʝʣʦʚ ʷʚʣʷʝʪʩʷ Hetekontophyta, ʩʨʝʜʠ 

ʚʠʜʦʚ ï E. crinita, G. barbata ʠ Ph. crispa, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʜʦʤʠʥʘʥʪʘʤʠ 

ʘʩʩʦʮʠʘʮʠʡ, ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʚ ʏʝʨʥʦʤ ʤʦʨʝ. ɸʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʥʘ ʦʭʨʘʥʷʝʤʦʡ ʘʢʚʘʪʦʨʠʠ 

ʧʦʣʫʯʘʶʪ ʤʦʨʩʢʘʷ, ʚʝʜʫʱʘʷ, ʦʜʥʦʣʝʪʥʷʷ ʠ ʦʣʠʛʦʩʘʧʨʦʙʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʛʨʫʧʧʳ. ʆʧʨʝʜʝʣʝʥ ʠʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʧʨʦʜʫʢʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ.  

ʇʦ ʨʘʩʯʸʪʥʳʤ ʜʘʥʥʳʤ ʚ ʘʢʚʘʪʦʨʠʠ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʤʘʢʨʦʬʠʪʦʚ E. crinita, G. barbata ʠ Ph. crispa, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 17.3, 19.4 ʠ 22% ʦʪ ʦʙʱʠʭ ʟʘʧʘʩʦʚ 

ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ ʚ ʧʨʠʙʨʝʞʴʝ ʛ. ʉʝʚʘʩʪʦʧʦʣʷ. ʅʘʠʙʦʣʴʰʠʝ ʟʘʧʘʩʳ 

ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ ʠ ʚʭʦʜʷʱʠʭ ʚ ʠʭ ʩʦʩʪʘʚ E. crinita ʠ G. barbata ʦʪʤʝʯʝʥʳ ʚ 

ʘʢʚʘʪʦʨʠʠ ñʇɸʂ ʫ ʤʳʩʘ ʃʫʢʫʣʣò (6.9 ʠ 8.8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ Ph. crispa ï 

ñʇɸʂ ʫ ʍʝʨʩʦʥʝʩʘ ʊʘʚʨʠʯʝʩʢʦʛʦò (12.5% ʦʪ ʦʙʱʠʭ ʟʘʧʘʩʦʚ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ). 

ɺ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʘʢʚʘʪʦʨʠʠ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʧʨʝʦʙʣʘʜʘʶʪ 

ʧʦʜʚʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʚʠʜʘʤʠ E. crinita, G. barbata ʠ Ph. 

ʩrispa. ʕʪʠ ʣʘʥʜʰʘʬʪʳ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʰʠʨʦʪʥʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʚʜʦʣʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ, ʦʪʣʠʯʘʶʪʩʷ 

ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ ʠ 

ʚʢʣʘʜʘ ʚʠʜʦʚ-ʜʦʤʠʥʘʥʪʦʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʦʜʚʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʦʙʫʩʣʦʚʣʝʥʳ 

ʩʚʦʝʦʙʨʘʟʠʝʤ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ, ʘ ʪʘʢʞʝ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʘʢʚʘʪʦʨʠʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʛʠʜʨʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠ ʣʘʥʜʰʘʬʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ 

ʨʝʞʠʤʘ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʛ. ʉʝʚʘʩʪʦʧʦʣʷ. ʂʘʢ ʧʦʢʘʟʘʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʝʝ ʧʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʠ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʦʚ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ ʦʪʨʘʞʘʝʪ 

ʨʘʟʥʳʝ ʘʩʧʝʢʪʳ ʝʝ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ, ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ 

ʜʦʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʠʭ ʩʦʩʪʦʷʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʆʆʇʊ.  
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ʛʦʩ. ʨʝʛʠʩʪʨʘʮʠʠ 124022400152-1). 
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ʆʉʆɹɽʅʅʆʉʊʀ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ʇʀɻʄɽʅʊɸ ʋ ʉɽʄʀ ɺʀɼʆɺ 

ʅɽʄɽʈʊʀʅ ʀɿ ʈɸɿʅʓʍ ʉʀʉʊɽʄɸʊʀʏɽʉʂʀʍ ɻʈʋʇʇ 

ʇʝʨʝʚʝʨʟʝʚʘ ɸ. ʆ., ʄʘʛʘʨʣʘʤʦʚ ʊ. ʖ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ,  

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, pereverzeva-sasha@mail.ru  

 

ʄʥʦʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʠʧʘ Nemertea ʦʙʣʘʜʘʶʪ ʷʨʢʦʡ ʦʢʨʘʩʢʦʡ ʠ 

ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʮʚʝʪʦʚʳʭ ʦʪʪʝʥʢʦʚ. ʀʟ-ʟʘ ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʥʝʰʥʠʭ 

ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʢʨʘʩʢʘ ʥʝʤʝʨʪʠʥ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚʘ. 

ʆʜʥʘʢʦ ʮʚʝʪ ʪʝʣʘ ʯʝʨʚʝʡ ʥʝ ʷʚʣʷʝʪʩʷ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʤ ʢʨʠʪʝʨʠʝʤ, ʠ ʩʭʦʞʠʡ 

ʜʠʘʧʘʟʦʥ ʮʚʝʪʦʚ ʠ ʦʪʪʝʥʢʦʚ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʢʘʢ ʫ ʚʠʜʦʚ-ʜʚʦʡʥʠʢʦʚ, ʪʘʢ ʠ ʫ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠ ʜʘʣʝʢʠʭ ʚʠʜʦʚ. ʆʩʥʦʚʥʳʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʧʠʛʤʝʥʪʘʮʠʠ 

ʥʝʤʝʨʪʠʥ ʧʨʦʚʝʜʝʥʳ ʚ ʧʝʨʠʦʜ ʩ ʢʦʥʮʘ XIX  ʚʝʢʘ ʧʦ 70-ʝ ʛʦʜʳ XX ʚʝʢʘ ʥʘ 

ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʠʜʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʠʛʤʝʥʪʦʚ ʚ 

ʪʢʘʥʷʭ ʥʝʤʝʨʪʠʥ ʦʩʪʘʝʪʩʷ ʩʣʘʙʦʠʟʫʯʝʥʥʳʤ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʝʧʷʪʩʪʚʠʝ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʬʠʟʠʦʣʦʛʠʠ ʥʝʤʝʨʪʠʥ ʚ ʮʝʣʦʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʦʣʠ ʠʭ ʧʠʛʤʝʥʪʦʚ 

ʚ ʯʘʩʪʥʦʩʪʠ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʚʝʪʘ ʪʝʣʘ ʫ ʩʝʤʠ ʥʝʤʝʨʪʠʥ ʠʟ ʪʨʝʭ ʢʣʘʩʩʦʚ. 

ʃʦʢʘʣʠʟʘʮʠʶ ʧʠʛʤʝʥʪʘ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʩʚʝʪʦʚʦʤ ʠ ʫʣʴʪʨʘʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ 

ʫʨʦʚʥʷʭ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʠʛʤʝʥʪʘ ʚ ʪʝʣʝ ʥʝʤʝʨʪʠʥ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʧʠʛʤʝʥʪ ʫ ʥʝʤʝʨʪʠʥ ʘʩʩʦʮʠʠʨʦʚʘʥ 

ʪʦʣʴʢʦ ʩ ʢʦʞʥʳʤʠ ʧʦʢʨʦʚʘʤʠ. ʋ Tubulanus punctatus ʠʟ ʢʣʘʩʩʘ Palaeonemertea 

ʧʠʛʤʝʥʪ ʣʦʢʘʣʠʟʦʚʘʥ ʚ ʨʝʩʥʠʯʥʳʭ ʢʣʝʪʢʘʭ. ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʣʘʩʩʘ 

Hoplonemertea ʧʠʛʤʝʥʪ ʚʳʷʚʣʝʥ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʠʛʤʝʥʪʥʳʭ ʢʣʝʪʢʘʭ. ʋ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʝʤʝʨʪʠʥ ʢʣʘʩʩʘ Pilidiophora ʦʪʤʝʯʝʥʘ ʚʳʩʦʢʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ 

ʣʦʢʘʣʠʟʘʮʠʠ ʧʠʛʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʨʝʩʥʠʯʥʳʭ ʢʣʝʪʢʘʭ, ʚ ʧʠʛʤʝʥʪʥʳʭ 

ʢʣʝʪʢʘʭ ʢʫʪʠʩʘ ʠ ʚ ʩʦʩʪʘʚʝ ʩʝʢʨʝʪʘ ʞʝʣʝʟʠʩʪʳʭ ʢʣʝʪʦʢ. ʋ Kulikovia alborostrata 

ʠ K. manchenkoi ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʠʛʤʝʥʪʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʦʪʪʝʥʢʦʤ ʮʚʝʪʘ ʪʝʣʘ. 

ɹʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʝ ʚʠʜʳ-ʜʚʦʡʥʠʢʠ K. manchenkoi ʠ K. torqata, ʥʝʩʤʦʪʨʷ ʥʘ 

ʩʭʦʞʝʩʪʴ ʮʚʝʪʘ ʪʝʣʘ, ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʧʘʪʪʝʨʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʠʛʤʝʥʪʘ ʚ 

ʪʢʘʥʷʭ. 
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ʊʘʙʣʠʮʘ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʠʛʤʝʥʪʘ ʚ ʪʝʣʝ ʥʝʤʝʨʪʠʥ. 

ʂʣʘʩʩ ɺʠʜ ʆʩʥʦʚʥʦʡ ʮʚʝʪ ʪʝʣʘ ʃʦʢʘʣʠʟʘʮʠʷ ʧʠʛʤʝʥʪʘ 

Palaeonemertea 

Tubulanus 

punctatus 

ɺʘʨʴʠʨʫʝʪ ʦʪ ʢʨʘʩʥʦʚʘʪʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʦʛʦ 

ʈʝʩʥʠʯʥʳʝ ʢʣʝʪʢʠ 

ʵʧʠʜʝʨʤʠʩʘ 

Hoplonemertea 

Oerstedia sp. ʂʦʨʠʯʥʝʚʳʡ, ʦʜʥʦʪʦʥʥʳʡ ʇʠʛʤʝʥʪʥʳʝ ʢʣʝʪʢʠ 

ʵʧʠʜʝʨʤʠʩʘ 

Tetrastemma 

nigrifrons 

ɺʘʨʴʠʨʫʝʪ ʦʪ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʢʨʘʩʥʦʚʘʪʦ-

ʢʦʨʠʯʥʝʚʦʛʦ 

ʇʠʛʤʝʥʪʥʳʝ ʢʣʝʪʢʠ 

ʵʧʠʜʝʨʤʠʩʘ 

Pilidiophora 

Kulikovia 

alborostrata 

ɺʘʨʴʠʨʫʝʪ ʦʪ ʬʠʦʣʝʪʦʚʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʢʨʘʩʥʦʛʦ 

ʇʠʛʤʝʥʪʥʳʝ ʢʣʝʪʢʠ 

ʢʫʪʠʩʘ; ʞʝʣʝʟʠʩʪʳʝ 

ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ ʠ 

ʢʫʪʠʩʘ 

Kulikovia 

manchenkoi 

ɺʘʨʴʠʨʫʝʪ ʦʪ ʬʠʦʣʝʪʦʚʦ-

ʢʨʘʩʥʦʛʦ ʜʦ ʚʠʰʥʝʚʦ-

ʢʨʘʩʥʦʛʦ 

ʇʠʛʤʝʥʪʥʳʝ ʢʣʝʪʢʠ 

ʢʫʪʠʩʘ; ʞʝʣʝʟʠʩʪʳʝ 

ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ ʠ 

ʢʫʪʠʩʘ 

Kulikovia 

torqata 

ɺʘʨʴʠʨʫʝʪ ʦʪ ʬʠʦʣʝʪʦʚʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʢʨʘʩʥʦʚʘʪʦ-

ʢʦʨʠʯʥʝʚʦʛʦ 

ʇʠʛʤʝʥʪʥʳʝ ʢʣʝʪʢʠ 

ʢʫʪʠʩʘ; ʨʝʩʥʠʯʥʳʝ 

ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ 

Micrura bella 

ɺʘʨʴʠʨʫʝʪ ʦʪ ʢʨʘʩʥʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʬʠʦʣʝʪʦʚʦ-

ʢʦʨʠʯʥʝʚʦʛʦ 

ʇʠʛʤʝʥʪʥʳʝ ʢʣʝʪʢʠ 

ʢʫʪʠʩʘ 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 124022500262-6 

ñʇʣʘʩʪʠʯʥʦʩʪʴ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ, ʧʨʠ ʜʝʡʩʪʚʠʠ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡò 
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ɺʃʀʗʅʀɽ ʊɽʄʇɽʈɸʊʋʈʓ ʅɸ ʇʃʆʊʅʆʉʊʔ ʂʃɽʊʆʂ ʀ 

ɺʅʋʊʈʀʂʃɽʊʆʏʅʆɽ ʉʆɼɽʈɾɸʅʀɽ ʉɸʂʉʀʊʆʂʉʀʅɸ ʋ 

ɼʀʅʆʌʃɸɻɽʃʃʗʊʓ ALEXANDRIUM  CATENELLA ɺ ʋʉʃʆɺʀʗʍ 

ʃɸɹʆʈɸʊʆʈʅʆʁ ʂʋʃʔʊʋʈʓ 

ʇʦʜʦʙʘ ɸ. ɺ., ɿʚʝʨʝʚʘ ɸ. ʖ., ʉʪʦʥʠʢ ʀ. ɺ. , ʆʨʣʦʚʘ ʊ. ʖ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ,  

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, zvereva.sashok@gmail.com 

 

ɼʠʥʦʬʣʘʛʝʣʣʷʪʘ Alexandrium catenella, ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʧʨʦʜʫʮʝʥʪ 

ʥʝʡʨʦʧʘʨʘʣʠʪʠʯʝʩʢʦʛʦ ʪʦʢʩʠʥʘ ʩʘʢʩʠʪʦʢʩʠʥʘ (STX) ʠ ʝʛʦ ʘʥʘʣʦʛʦʚ, ʚʳʟʳʚʘʝʪ 

ʷʚʣʝʥʠʝ ʚʨʝʜʦʥʦʩʥʦʛʦ ʮʚʝʪʝʥʠʷ ʚʦʜʦʨʦʩʣʝʡ (ɺʎɺ) ʚ ʫʤʝʨʝʥʥʳʭ ʠ ʘʨʢʪʠʯʝʩʢʠʭ 

ʚʦʜʘʭ. ʕʪʦ ʷʚʣʝʥʠʝ, ʫʛʨʦʞʘʶʱʝʝ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ, ʥʝʨʝʜʢʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʴʶ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʧʪʠʮ ʠ ʨʘʟʨʫʰʝʥʠʝʤ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ. 

ʆʥʦ ʥʘʥʦʩʠʪ ʪʘʢʞʝ ʩʝʨʴʝʟʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʨʳʙʦʣʦʚʩʪʚʫ ʠ 

ʘʢʚʘʢʫʣʴʪʫʨʝ (1). ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘ ʘʢʚʘʪʦʨʠʠ ʚʦʩʪʦʯʥʦʡ ɸʨʢʪʠʢʠ, ʚʢʣʶʯʘʷ 

ʧʨʠʙʨʝʞʴʝ ʏʫʢʦʪʢʠ ʠ ʩʝʚʝʨʥʫʶ ʯʘʩʪʴ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ, ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ 

ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʝ ʧʦ ʤʘʩʰʪʘʙʘʤ ʠ ʪʦʢʩʠʯʥʦʩʪʠ ʩʣʫʯʘʠ ɺʎɺ, ʚʳʟʚʘʥʥʳʝ 

ʤʘʩʩʦʚʦʡ ʚʝʛʝʪʘʮʠʝʡ A. catenella (2). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʜʳ, ʚʦʟʨʘʩʪʘʥʠʝʤ ʯʘʩʪʦʪʳ ʚʦʣʥ ʪʝʧʣʘ ʠ ʦʪʩʪʫʧʣʝʥʠʝʤ ʣʴʜʦʚ. ʉʦʛʣʘʩʥʦ 

ʧʨʦʛʥʦʟʘʤ, ʚʳʟʚʘʥʥʳʝ ʵʪʠʤ ʚʠʜʦʤ ʜʠʥʦʬʣʘʛʝʣʣʷʪ ʪʦʢʩʠʯʥʳʝ ɺʎɺ ʚ ɹʝʨʠʥʛʦʚʦʤ 

ʠ ʏʫʢʦʪʩʢʦʤ ʤʦʨʷʭ ʙʫʜʫʪ ʪʦʣʴʢʦ ʫʩʠʣʠʚʘʪʴʩʷ (3). ʊʝʤʧʝʨʘʪʫʨʘ ī ʦʜʠʥ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʳʨʘʙʦʪʢʫ ʥʝʡʨʦʧʘʨʘʣʠʪʠʯʝʩʢʠʭ ʪʦʢʩʠʥʦʚ 

ʫ ʜʠʥʦʬʣʘʛʝʣʣʷʪ ʨʦʜʘ Alexandrium, ʦʜʥʘʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ 

ʧʣʦʪʥʦʩʪʠ ʢʣʝʪʦʢ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ STX ʧʨʠ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʦʜʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʢʣʦʥʦʚ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʠʟ ʨʦʩʩʠʡʩʢʠʭ ʚʦʜ, ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ.  

ʎʝʣʴ ʨʘʙʦʪʳ ī ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʥʦʡ ʢʫʣʴʪʫʨʳ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ 

ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʧʣʦʪʥʦʩʪʴ ʢʣʝʪʦʢ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ STX ʫ 

ʜʠʥʦʬʣʘʛʝʣʣʷʪʳ A. catenella.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʘ ʢʫʣʴʪʫʨʘ A.catanella (ʢʣʦʥ 

MBRU_AL24) ʠʟ ʢʦʣʣʝʢʮʠʠ ʎʂʇ ñʄʦʨʩʢʦʡ ʙʠʦʙʘʥʢò ʅʅʎʄɹ ɼɺʆ ʈɸʅ 

(marbank.dvo). ʂʣʦʥ ʧʦʣʫʯʝʥ ʧʫʪʝʤ ʧʨʦʨʘʱʠʚʘʥʠʷ ʮʠʩʪ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʠʟ 

ʧʨʦʙʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʩʘʜʢʦʚ ɹʝʨʠʥʛʦʚʘ ʧʨʦʣʠʚʘ. ʂʫʣʴʪʫʨʫ ʧʦʜʜʝʨʞʠʚʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 10 ʠ 15Áʉ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʣʷʣʘ 28 ʩʫʪ, 

ʘʣʠʢʚʦʪʳ ʜʣʷ ʧʦʜʩʯʝʪʘ ʧʣʦʪʥʦʩʪʠ ʢʣʝʪʦʢ ʦʪʙʠʨʘʣʠ ʢʘʞʜʳʝ 4-ʝ ʩʫʪʢʠ (0, 4, 7, 11, 

14, 18, 21, 25 ʠ 28 ʩʫʪ), ʤʘʪʝʨʠʘʣ ʬʠʢʩʠʨʦʚʘʣʠ ʨʘʩʪʚʦʨʦʤ ʋʪʝʨʤʝʣʷ, ʧʦʜʩʯʝʪ 

ʧʨʦʚʦʜʠʣʠ ʚ ʢʘʤʝʨʝ ʉʝʜʞʚʠʢʘ-ʈʘʬʪʝʨʘ ʦʙʲʝʤʦʤ 1 ʤʣ. ʉʦʜʝʨʞʘʥʠʝ STX 

ʦʧʨʝʜʝʣʷʣʠ ʥʘ 0, 14 ʠ 28 ʩʫʪ ʤʝʪʦʜʦʤ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ (ʀʌɸ) ʩ ʧʦʤʦʱʴʶ ʪʝʩʪ-ʩʠʩʪʝʤʳ ñSaxitoxin ELISA EuroProximaò 

(ʅʠʜʝʨʣʘʥʜʳ) ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, ʘʪʪʝʩʪʦʚʘʥʥʦʡ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʦʤ (ɸʪʪʝʩʪʘʪ 

ʘʢʢʨʝʜʠʪʘʮʠʠ ˉ 0339/ʈʆʉʉRU.0001.310430/2023).  
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʢʣʝʪʦʢ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 579 ʜʦ 4797 ʢʣ/ʤʣ, ʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ STX ʠʟʤʝʥʷʣʘʩʴ ʦʪ 0.845 ʜʦ 20.877 ʧʛ/ʢʣ. ʅʘʯʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʢʣʝʪʦʢ ʚ ʢʫʣʴʪʫʨʘʭ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʧʨʠ 10 ʠ 15Áʉ, ʩʦʩʪʘʚʣʷʣʘ 600 ʢʣ/ʤʣ. ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʣʦʪʥʦʩʪʴ ʢʣʝʪʦʢ 

ʚ ʢʫʣʴʪʫʨʝ, ʚʳʨʘʱʠʚʘʝʤʦʡ ʧʨʠ 15Áʉ, ʦʢʘʟʘʣʘʩʴ ʚʳʰʝ, ʯʝʤ ʧʨʠ 10Áʉ. ʅʘ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʠ ʩʪʘʮʠʦʥʘʨʥʦʡ ʩʪʘʜʠʷʭ ʨʦʩʪʘ (ʥʘ 14 ʠ 28 ʩʫʪ) ʚ ʢʫʣʴʪʫʨʝ, 

ʢʦʪʦʨʫʶ ʚʳʨʘʱʠʚʘʣʠ ʧʨʠ 15Áʉ, ʧʣʦʪʥʦʩʪʴ ʜʦʩʪʠʛʣʘ 3016 ʠ 4797 ʢʣ/ʤʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʚ 2.5 ʠ 1.6 ʨʘʟʘ ʧʨʝʚʳʰʘʣʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10Áʉ (ʨʠʩ. 1). ɼʣʷ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ STX, ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʘʣʦ ʧʠʢʘ ʥʘ 14-ʝ ʩʫʪ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʦʪʤʝʯʝʥʘ ʦʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʪʦʢʩʠʯʥʦʩʪʴ ʢʫʣʴʪʫʨʳ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ ʬʦʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʢʣʝʪʦʢ, 

ʚʳʨʘʱʝʥʥʳʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10Áʉ (ʨʠʩ. 1). ɺ ʯʘʩʪʥʦʩʪʠ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ STX (20.877 ʧʛ/ʢʣ) ʦʪʤʝʯʝʥʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

10Áʉ ʠ ʧʣʦʪʥʦʩʪʠ 1219 ʢʣ/ʤʣ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ 15Áʉ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ STX ʦʢʘʟʘʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ (7.026 ʧʛ/ʢʣ) ʧʨʠ ʧʣʦʪʥʦʩʪʠ 

3016 ʢʣ/ʤʣ. 

 

 
ʈʠʩʫʥʦʢ.1 ʇʣʦʪʥʦʩʪʴ ʢʣʝʪʦʢ (N, ʢʣ/ʤʣ) ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ STX 

(ʧʛ/ʢʣ) ʚ ʢʣʦʥʦʚʦʡ ʢʫʣʴʪʫʨʝ MBRU_AL24, ʚʳʨʘʱʠʚʘʝʤʦʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10 

ʠ 15Áʉ 
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3ʊʶʤʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʶʤʝʥʴ 

 

ʎʝʥʪʨʦʭʝʣʠʜʥʳʝ ʩʦʣʥʝʯʥʠʢʠ ʠʣʠ ʮʝʥʪʨʦʭʝʣʠʜʳ (Haptista, 

Centroplasthelida) ï ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʛʨʫʧʧʘ ʧʨʦʪʠʩʪʦʚ, ʢʦʪʦʨʳʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʝʩʥʦʚʦʜʥʳʭ, ʤʦʨʩʢʠʭ ʠ ʧʦʯʚʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. ʂʣʝʪʢʘ 

ʮʝʥʪʨʦʭʝʣʠʜʥʳʭ ʩʦʣʥʝʯʥʠʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʟʘʤʝʪʥʦʛʦ ʮʝʥʪʨʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʠʢʨʦʪʨʫʙʦʯʝʢ, ʵʢʩʮʝʥʪʨʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʷʜʨʘ ʠ 

ʘʢʩʦʧʦʜʠʡ, ʥʝʩʫʱʠʭ ʵʢʩʪʨʫʩʦʤʳ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʮʝʥʪʨʦʭʝʣʠʜʥʳʭ 

ʩʦʣʥʝʯʥʠʢʦʚ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʧʦʢʨʦʚʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʦʪʜʝʣʴʥʳʭ ʩʢʝʣʝʪʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʧʠʢʫʣʘʤʠ ʠʣʠ 

ʢʨʝʤʥʠʝʚʳʤʠ ʯʝʰʫʡʢʘʤʠ.  

ʉ ʘʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʠʣʦʛʝʥʠʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʦʙʱʠʡ ʧʣʘʥ ʩʪʨʦʝʥʠʷ ʯʝʰʫʝʢ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʩʦʣʥʝʯʥʠʢʠ ʩ ʧʦʭʦʞʠʤʠ ʯʝʰʫʡʢʘʤʠ ʤʦʛʫʪ 

ʧʨʠʥʘʜʣʝʞʘʪʴ ʢ ʨʘʟʥʳʤ ʢʨʫʧʥʳʤ ʛʨʫʧʧʘʤ. ʈʘʩʭʦʞʜʝʥʠʝ ʜʘʥʥʳʭ ʤʦʨʬʦʣʦʛʠʠ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʠʣʦʛʝʥʠʠ ʧʦʩʣʫʞʠʣʦ ʪʦʤʫ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʩʝʤʝʡʩʪʚʘ 

ʮʝʥʪʨʦʭʝʣʠʜ ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʧʦʣʠʬʠʣʝʪʠʯʥʳʤʠ [1]. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʷʭ ʥʘ ʜʨʝʚʝ ʮʝʥʪʨʦʭʝʣʠʜ ʩʪʘʙʠʣʴʥʦ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʢʣʘʜ ʫʨʦʚʥʷ ʩʝʤʝʡʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʣʴʢʦ 

ñʧʨʠʨʦʜʥʳʝò ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ [3]. ʅʝʢʦʪʦʨʳʝ ʧʨʠʨʦʜʥʳʝ ʢʣʘʜʳ ʚʳʜʝʣʝʥʳ ʥʘ 

ʤʘʪʝʨʠʘʣʝ ʠʟ ʤʦʨʩʢʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʡ 

ʥʝʜʦʩʪʘʪʦʢ ʜʘʥʥʳʭ ʦ ʨʘʟʥʦʦʙʨʘʟʠʠ ʮʝʥʪʨʦʭʝʣʠʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʤʦʨʩʢʠʭ 

ʙʠʦʪʦʧʘʭ. 

ʉʝʤʝʡʩʪʚʦ Raphidocystidae (Panacanthocystidae, Chalarothoracina) 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʦʜʦʤ Raphidocystis (Penard, 1904). ʕʪʦ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʩʥʦʚʦʜʥʳʝ ʩʦʣʥʝʯʥʠʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʙʳʯʥʦ ʭʘʨʘʢʪʝʨʥʦ 

ʥʘʣʠʯʠʝ ʪʦʣʴʢʦ ʪʘʥʛʝʥʪʘʣʴʥʳʭ ʠʣʠ ʨʝʞʝ ʪʘʥʛʝʥʪʘʣʴʥʳʭ ʠ ʨʘʜʠʘʣʴʥʳʭ ʯʝʰʫʝʢ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʤʠ ʠʟʫʯʝʥʳ ʧʷʪʴ ʢʣʦʥʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʤʦʨʩʢʠʭ ʩʦʣʥʝʯʥʠʢʦʚ (Ib, 

Tur, Amet, Phich ʠ Vla), ʤʦʨʬʦʣʦʛʠʷ ʯʝʰʫʝʢ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʘʛʥʦʟʫ 

ʨʦʜʘ Raphidocystis.  

ʉʦʣʥʝʯʥʠʢʠ Ib ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʠʩʘʥʠʶ ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʚʠʜʘ R. pallida, 

ʥʦ ʦʥʠ ʙʳʣʠ ʠʟʦʣʠʨʦʚʘʥʳ ʠʟ ʤʦʨʩʢʦʛʦ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʯʪʦ ʨʘʥʝʝ ʥʝ ʦʪʤʝʯʘʣʦʩʴ 

ʜʣʷ ʵʪʦʛʦ ʚʠʜʘ. ʉʦʣʥʝʯʥʠʢʠ Tur ʩʭʦʜʥʳ ʩ R. marginata, ʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʨʘʟʤʝʨʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʯʝʰʫʝʢ. ʅʘ ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʛʝʥʘ 18S ʨʈʅʂ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʜʨʝʚʝ ʵʪʠ ʩʦʣʥʝʯʥʠʢʠ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ 

mailto:poluzerov24@gmail.com
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ʢʣʘʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʩʦʣʥʝʯʥʠʢʦʚ ʨʦʜʘ Raphidocystis. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ R. marginata-ʧʦʜʦʙʥʳʡ ʧʣʘʥ ʩʪʨʦʝʥʠʷ ʯʝʰʫʝʢ ʙʳʣ 

ʧʦʜʪʚʝʨʞʜʝʥ ʤʝʪʦʜʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʠʣʦʛʝʥʠʠ ʚʧʝʨʚʳʝ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʨʦʜʘ Raphidocystis.  

ʉʦʣʥʝʯʥʠʢʠ ʰʪʘʤʤʦʚ Amet, Phich ʠ Vla ʩʭʦʜʥʳ ʧʦ ʩʪʨʦʝʥʠʶ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʦʜʘ Raphidocystis. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʳʜʫʱʠʝ ʥʘʭʦʜʢʠ 

ʩʦʣʥʝʯʥʠʢʦʚ ʩʦ ʩʭʦʞʝʡ ʤʦʨʬʦʣʦʛʠʝʡ ʯʝʰʫʝʢ ʦʪʤʝʯʝʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ 

Raphidocystis brunii [2, 3]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ 18S ʨʈʅʂ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʠ ʮʝʥʪʨʦʭʝʣʠʜʳ 

ʟʘʥʠʤʘʶʪ ʙʘʟʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʣʘʜʳ Panacanthocystida, 

ʛʨʫʧʧʠʨʫʷʩʴ ʩ ʧʨʠʨʦʜʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʢʣʘʜʳ PNX1.  

ɼʣʷ ʩʦʣʥʝʯʥʠʢʦʚ ʰʪʘʤʤʦʚ Tur, Amet, Phich ʠ Vla ʭʘʨʘʢʪʝʨʝʥ ʦʙʱʠʡ ʧʣʘʥ 

ʩʪʨʦʝʥʠʷ ʧʦʢʨʦʚʦʚ ï ʚʳʪʷʥʫʪʳʝ, ʣʦʜʦʯʢʦʚʠʜʥʳʝ ʧʣʘʩʪʠʥʯʘʪʳʝ ʯʝʰʫʡʢʠ ʩ 

ʦʨʥʘʤʝʥʪʘʮʠʝʡ ʚ ʚʠʜʝ ʪʦʯʝʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʈʘʟʣʠʯʠʷ ʢʘʩʘʶʪʩʷ ʜʝʪʘʣʴʥʦʛʦ 

ʩʪʨʦʝʥʠʷ ʣʘʪʝʨʘʣʴʥʦʛʦ ʢʨʘʷ ʯʝʰʫʡʢʠ: ʫ ʩʦʣʥʝʯʥʠʢʦʚ ʰʪʘʤʤʦʚ Amet, Phich ʠ Vla 

ʢʨʘʡ ʥʝ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʯʝʰʫʡʢʠ, ʘ ʫ ʩʦʣʥʝʯʥʠʢʦʚ 

ʰʪʘʤʤʘ Tur ʢʨʘʡ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʝʪ ʢ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʄʳ 

ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʵʪʦ ʨʘʟʣʠʯʠʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ 

ʧʨʠʟʥʘʢ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʚʫʭ ʩʭʦʜʥʳʭ ʛʨʫʧʧ ʮʝʥʪʨʦʭʝʣʠʜ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʅʌ ˉ24-74-10031 

ñʎʝʥʪʨʦʭʝʣʠʜʥʳʝ ʩʦʣʥʝʯʥʠʢʠ: ʩʠʤʙʠʦʟʳ ʠ ʩʠʤʙʠʦʥʪʳò. 
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ʆʇʊʀʄʀɿɸʎʀʗ ʀ ʇʈʀʄɽʅɽʅʀɽ ɺʓʉʆʂʆʏʋɺʉʊɺʀʊɽʃʔʅʆɻʆ 

ɹʀʆʊɽʉʊɸ ʇʆ ʄɽʊʆɼʋ ʂʆɻʋʈɽ ʅɸ ʂʃɽʊʆʏʅʆʁ ʃʀʅʀʀ NEURO-

2A ɼʃʗ ʆʎɽʅʂʀ ʆɹʑɽʁ ʀ ʉʀʅɽʈɻɽʊʀʏɽʉʂʆʁ ʊʆʂʉʀʏʅʆʉʊʀ 

ʊɽʊʈʆɼʆʊʆʂʉʀʅ-ʉʆɼɽʈɾɸʑʀʍ ʕʂʉʊʈɸʂʊʆɺ 

ʇʫʟʘʥʦʚ ʄ. ʉ., ʄʘʛʘʨʣʘʤʦʚ ʊ. ʖ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ,  

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, maxipuzanoff@yandex.ru 

 

ʊʝʪʨʦʜʦʪʦʢʩʠʥ (ʊʊʍ) ð ʤʦʱʥʳʡ ʧʨʠʨʦʜʥʳʡ ʥʝʡʨʦʪʦʢʩʠʥ, ʦʙʣʘʜʘʶʱʠʡ 

ʚʳʩʦʢʦʡ ʪʨʦʧʥʦʩʪʴʶ ʢ ʧʦʪʝʥʮʠʘʣ-ʟʘʚʠʩʠʤʳʤ ʥʘʪʨʠʝʚʳʤ ʢʘʥʘʣʘʤ ʥʝʨʚʥʳʭ 

ʚʦʣʦʢʦʥ ʠ ʚʳʟʳʚʘʶʱʠʡ ʠʭ ʙʣʦʢʘʜʫ. ʊʊʍ hʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʩʨʝʜʠ ʨʷʜʘ 

ʤʦʨʩʢʠʭ ʠ ʥʝʢʦʪʦʨʳʭ ʥʘʟʝʤʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʊʊʍ ʠ ʝʛʦ 

ʘʥʘʣʦʛʦʚ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʪʦʢʩʠʯʥʳʭ ʚʠʜʦʚ, ʙʠʦʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʤʝʪʦʜʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʊʊʍ ï ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ (ɺɾʍ) ʠ ʝʸ 

ʤʦʜʠʬʠʢʘʮʠʠ. ʆʜʥʘʢʦ ʧʨʠ ʘʥʘʣʠʟʝ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʤʦʨʩʢʠʭ ʛʠʜʨʦʙʠʦʥʪʦʚ ɺɾʍ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʚʳʩʦʢʘʷ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʧʨʦʙ, ʧʨʠʩʫʪʩʪʚʠʝ ʧʝʧʪʠʜʦʚ, ʩʘʭʘʨʦʚ ʠ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʩʧʦʩʦʙʥʳʭ ʘʜʩʦʨʙʠʨʦʚʘʪʴ ʊʊʍ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʪʝʨʝ ʚʝʱʝʩʪʚʘ ʠʣʠ ʟʘʩʦʨʝʥʠʶ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ɺɾʍ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʪʦʣʴʢʦ 

ʦʪʜʝʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʝ ʫʯʠʪʳʚʘʷ ʚʦʟʤʦʞʥʳʡ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʪʦʢʩʠʥʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʮʝʥʠʪʴ ʦʙʱʠʡ ʪʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʩʣʦʞʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʨʠʮʘʭ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦ 

ʤʝʪʦʜʫ ʂʦʛʫʨʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ 

Neuro-2a ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʪʦʢʩʠʯʥʳʭ ʵʢʩʪʨʘʢʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙʦʡʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʥʦ ʠ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ-ʤʦʜʝʣʝʡ (ʤʳʰʝʡ) ʜʣʷ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʘʧʨʦʙʠʨʦʚʘʥ ʤʝʪʦʜ ʂʦʛʫʨʝ ʜʣʷ ʙʳʩʪʨʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʦʙʱʝʡ ʪʦʢʩʠʯʥʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʦʨʛʘʥʠʟʤʦʚ ʧʨʦʜʫʮʝʥʪʦʚ 

ʪʝʪʨʦʜʦʪʦʢʩʠʥʘ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʣʝʪʢʠ ʦʪʢʨʝʧʣʷʣʠ ʦʪ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ 

ʬʣʘʢʦʥʘ ʩ ʧʦʤʦʱʴʶ 0.25% ʨʘʩʪʚʦʨʘ ʪʨʠʧʩʠʥʘ ʥʘ PBS (pH 7,4), 

ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʝ (DMEM c 10% FBS) ʠ ʧʝʨʝʩʝʚʘʣʠ ʚ 96-

ʣʫʥʦʯʥʳʡ ʧʣʘʥʰʝʪ ʧʦ 100 ʤʢʣ ʩʫʩʧʝʥʟʠʠ ʚ ʢʘʞʜʫʶ ʣʫʥʢʫ. ʀʪʦʛʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʢʣʝʪʦʢ ʚ ʢʘʞʜʦʡ ʣʫʥʢʝ ʩʦʩʪʘʚʣʷʣʦ 3Ĭ104 ʢʣʝʪʦʢ/ʤʣ. ɼʘʣʝʝ ʢʣʝʪʢʠ ʚ ʪʝʯʝʥʠʝ 24 ʯ 

ʧʨʝʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʉʆ2-ʠʥʢʫʙʘʪʦʨʝ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʧʨʝʠʥʢʫʙʘʮʠʠ ʚ ʢʘʞʜʫʶ 

ʣʫʥʢʫ ʜʦʙʘʚʣʷʣʠ ʧʦ 100 ʤʢʣ ʪʝʩʪʦʚʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʩʥʦʚʘ 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʉʆ2-ʠʥʢʫʙʘʪʦʨʝ ʚ ʪʝʯʝʥʠʝ 24 ʯ. ʆʮʝʥʢʫ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ 
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ʢʣʝʪʦʢ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʄʊʊ ʪʝʩʪʘ. ʀʟʤʝʨʝʥʠʝ ʩʚʝʪʦʧʦʛʣʦʱʝʥʠʷ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʨʘʩʠʪʝʣʷ ʜʣʷ ʢʘʞʜʦʡ ʣʫʥʢʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ 

xMarkTM (Bio-RAD, ʉʐɸ) ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 570 ʥʤ ʩ ʨʝʬʝʨʝʥʩʥʦʡ ʜʣʠʥʥʦʡ 

ʚʦʣʥʳ 630 ʥʤ. ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʘ ʥʘ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʚʝʨʘʪʨʠʜʠʥʘ ʠ ʫʘʙʘʠʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʡ ʤʠʢʨʦʩʢʦʧ 

Axiovert A1 (Carl Zeiss, ɻʝʨʤʘʥʠʷ). 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʣʝʪʦʢ, 

ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ FBS, ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʦʚ ʫʘʙʘʠʥʘ ʠ ʚʝʨʘʪʨʠʜʘʥʘ, ʘ 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʦ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʊʊʍ ʥʘ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ. ʋʩʪʘʥʦʚʣʝʥʳ 

ʧʨʝʜʝʣʳ ʦʙʥʘʨʫʞʝʥʠʷ (LOD) ï 0.78 ʥʛ/ʤʣ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ (LQD) 

ï 5 ʥʛ/ʤʣ.  

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ LOD ʠ LQD ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʝʪʦʜʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʩʢʨʠʥʠʥʛʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʦʢʩʠʯʥʦʩʪʠ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʤʦʨʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɹʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦ ʤʝʪʦʜʫ ʂʦʛʫʨʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʘʣʴʪʝʨʥʘʪʠʚʘ ʪʨʘʜʠʮʠʦʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ (ʥʘʧʨʠʤʝʨ, ɺɾʍ), 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ñʛʨʷʟʥʳʤʠò ʵʢʩʪʨʘʢʪʘʤʠ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʮʝʥʢʠ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʪʦʢʩʠʥʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʝʪ ʦʪʢʘʟʘʪʴʩʷ 

ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʤʦʜʝʣʝʡ, ʯʪʦ ʚʘʞʥʦ ʩ ʵʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʪʦʯʝʢ ʟʨʝʥʠʷ. 

 

ʈʘʙʦʪʘ ʚ ʨʘʤʢʘʭ ʅʀʈ "ˉ 124022500262-6 òʇʣʘʩʪʠʯʥʦʩʪʴ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ, ʧʨʠ ʜʝʡʩʪʚʠʠ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ"ò ʯʘʩʪʠʯʥʦ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʎʂʇ 

ñʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤò, ʅʅʎʄɹ ɼɺʆ ʈɸʅ (ɺʣʘʜʠʚʦʩʪʦʢ)  
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PRIONOSPIO (ANNELIDA : SPIONIDAE): ʇʋʊɽʐɽʉʊɺɽʅʅʀʂʀ 

ʀʃʀ ʇɸʊʈʀʆʊʓ? 

ʈʘʜʘʰʝʚʩʢʠʡ ɺ. ʀ., ʇʘʥʴʢʦʚʘ ɺ. ɺ., ʇʦʣʷʢʦʚʘ ʅ. ɽ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, radashevsky@mail.ru 
 
ʄʥʦʛʦʱʝʪʠʥʢʦʚʳʝ ʯʝʨʚʠ (ʧʦʣʠʭʝʪʳ; Annelida: Polychaeta) ï ʦʜʥʘ ʠʟ 

ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʭ, ʢʘʢ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ ʨʘʟʥʦʦʙʨʘʟʠʶ, ʛʨʫʧʧ ʤʦʨʩʢʦʛʦ 
ʤʘʢʨʦ- ʠ ʤʝʡʦʙʝʥʪʦʩʘ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʤʥʦʛʠʝ ʚʠʜʳ ʧʦʣʠʭʝʪ ʠʤʝʶʪ 
ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ, ʠʣʠ ʜʘʞʝ ʷʚʣʷʶʪʩʷ 
ʢʦʩʤʦʧʦʣʠʪʘʤʠ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʩʳʛʨʘʣʠ ʧʝʨʚʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʘʪʠʢʝ ʧʦʣʠʭʝʪ ʚ 
ʝʚʨʦʧʝʡʩʢʠʭ ʚʦʜʘʭ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʟʚʘʥʠʡ ʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ 
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʭʦʞʠʭ ʧʦʣʠʭʝʪ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʠʭʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ 
ʪʦʣʴʢʦ ʦʧʨʦʚʝʨʛʣʦ ʧʨʝʞʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʥʦ ʠ ʧʨʠʚʝʣʦ ʢ ʜʨʫʛʦʡ ʢʨʘʡʥʦʩʪʠ, 
ʢʦʛʜʘ ʥʝʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʚ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʟʘʚʝʜʦʤʦ 
ʠʟʤʝʥʯʠʚʳʭ ʛʝʥʦʚ ʩʪʘʣʠ ʪʨʘʢʪʦʚʘʪʴʩʷ ʢʘʢ ʩʢʨʳʪʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ 
ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʥʝʦʧʠʩʘʥʥʳʭ ʚʠʜʦʚ. 

Spionidae ï ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʤʝʡʩʪʚ ʧʦʣʠʭʝʪ (ʦʢʦʣʦ 
1000 ʚʠʜʦʚ), ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʦʛʦ ʩʚʦʙʦʜʥʦ ʧʝʨʝʜʚʠʛʘʶʪʩʷ ʚ ʛʨʫʥʪʝ, ʦʙʠʪʘʶʪ 
ʚ ʪʨʫʙʢʘʭ ʥʘ ʤʷʛʢʠʭ ʛʨʫʥʪʘʭ, ʩʚʝʨʣʷʪ ʛʫʙʢʠ, ʢʦʨʘʣʣʳ, ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ ʠ 
ʜʨʫʛʠʝ ʪʚʝʨʜʳʝ ʩʫʙʩʪʨʘʪʳ ʥʘ ʣʠʪʦʨʘʣʠ ʠ ʚ ʛʣʫʙʠʥʘʭ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ɹʦʣʝʝ 10 
ʚʠʜʦʚ ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʠʩʴ ʢʦʩʤʦʧʦʣʠʪʘʤʠ. ʄʦʣʝʢʫʣʷʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ñʢʦʩʤʦʧʦʣʠʪʦʚò ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʳ ʚʠʜʦʚ ʩ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʳʤ ʘʨʝʘʣʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 
ɺʤʝʩʪʝ ʩ ʪʝʤ, ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʣʠʯʠʝ ʢʦʥʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʤʥʦʛʠʭ ʚʠʜʦʚ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʨʘʟʥʳʭ ʤʘʪʝʨʠʢʘʭ ʠ 
ʢʦʥʪʠʥʝʥʪʘʭ ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʧʝʨʝʥʦʩʘ ʩ ʦʙʲʝʢʪʘʤʠ 
ʤʘʨʠʢʫʣʴʪʫʨʳ ʠʣʠ ʩ ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ ʠ ʦʙʨʘʩʪʘʥʠʷʤʠ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ. 

ɿʘʜʘʯʝʡ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʫʜʘʣʸʥʥʳʭ 
ʧʦʧʫʣʷʮʠʡ Prionospio, ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʦʜʦʚ ʩʧʠʦʥʠʜ, 
ʚʢʣʶʯʘʶʱʝʛʦ ʙʦʣʝʝ 120 ʚʠʜʦʚ. ʅʘʤʠ ʧʦʣʫʯʝʥʳ ʩʠʢʚʝʥʩʳ ʧʷʪʠ ʛʝʥʦʚ (COI, 16S, 
18S, 28S, Histone 3) ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʨʦʜʘ ʠʟ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʇʨʠʤʦʨʴʷ, 
ʂʦʨʝʠ, ʊʘʡʚʘʥʷ, ʂʠʪʘʷ, ʂʫʚʝʡʪʘ, ʊʫʨʮʠʠ ʠ ʐʨʠ ʃʘʥʢʠ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 
ʩʠʢʚʝʥʩʦʚ ʧʦʢʘʟʘʣ ʦʰʠʙʦʯʥʦʩʪʴ ʤʥʦʛʠʭ ʧʨʝʞʥʠʭ ʦʧʨʝʜʝʣʝʥʠʡ Prionospio ʚ ʵʪʠʭ 
ʩʪʨʘʥʘʭ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʨʝʚʠʟʠʠ ʵʪʦʛʦ ʨʦʜʘ ʚ ʮʝʣʦʤ. 

 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 14021900011-9 

ñɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ: ʪʘʢʩʦʥʦʤʠʷ ʠ ʵʚʦʣʶʮʠʷ, ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ 
ʙʠʦʣʦʛʠʷ, ʙʠʦʛʝʦʛʨʘʬʠʷ ʠ ʙʠʦʠʥʚʘʟʠʠò. 
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ɸʉʇɽʂʊʓ ʕʂʆʃʆɻʀʀ ɺʆʉʔʄʀʃʋʏɽɺʓʍ ʂʆʈɸʃʃʆɺ ɻɸʁʆʊɸ 

ʂʆʂʆ (ʀʄʇɽʈɸʊʆʈʉʂʀʁ ʍʈɽɹɽʊ, ʉɽɺɽʈʆ-ɿɸʇɸɼʅɸʗ ʏɸʉʊʔ 

ʊʀʍʆɻʆ ʆʂɽɸʅɸ) 

ʈʦʜʴʢʠʥʘ ʉ. ɸ., ɼʘʫʪʦʚʘ ʊ. ʅ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ,  

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, srodkina@mail.ru 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʢʣʝʨʘʢʪʠʥʦʚʳʭ ʢʦʨʘʣʣʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʨʠʬʳ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʢʦʨʘʣʣʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ Octocorallia. ʆʙʳʯʥʦ ʦʥʠ ʟʘʩʝʣʷʶʪ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʰʝʣʴʬ, ʩʢʣʦʥʳ ʦʩʪʨʦʚʦʚ, ʢʘʥʴʦʥʳ ʠ ʧʦʜʚʦʜʥʳʝ ʛʦʨʳ, ʩʦʟʜʘʚʘʷ 

ʧʣʦʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʢʦʨʘʣʣʦʚʳʝ ʩʘʜʳ. ʕʪʠ ʢʦʨʘʣʣʦʚʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʳʩʦʢʦʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʷʚʣʷʷʩʴ 

ʚʘʞʥʳʤʠ ʥʝʨʝʩʪʠʣʠʱʘʤʠ, ʤʝʩʪʘʤʠ ʥʘʛʫʣʘ ʠ ʫʙʝʞʠʱʘʤʠ ʜʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʚʠʜʦʚ ʨʳʙ ʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. ɻʣʫʙʦʢʦʚʦʜʥʳʝ ʢʦʨʘʣʣʦʚʳʝ ʩʘʜʳ ʦʪʥʦʩʷʪʩʷ ʢ 

ʦʙʲʝʢʪʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʨʘʤʢʘʭ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʠʮʠʘʪʠʚ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʤʦʨʩʢʦʡ ʩʨʝʜʳ. 

ʇʦʩʣʝʜʥʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʙʠʦʣʦʛʠʠ ʤʦʨʷ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ ʈɸʅ ʥʘ ʙʦʨʪʫ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʫʜʥʘ ñɸʢʘʜʝʤʠʢ ʄ. ʃʘʚʨʝʥʪʴʝʚò ʚ 2019 ʠ 2021 ʛʛ., 

ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚʦʩʴʤʠʣʫʯʝʚʳʭ ʢʦʨʘʣʣʦʚ ʢʘʢ ʢʣʶʯʝʚʦʡ ʛʨʫʧʧʳ 

ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʮʝʧʠ ʧʦʜʚʦʜʥʳʭ ʛʦʨ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʛʜʝ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʦʝ 

ʨʳʙʦʣʦʚʩʪʚʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʘʣʦ ʯʪʦ ʠʟʚʝʩʪʥʦ ʦ ʪʨʦʬʠʯʝʩʢʦʡ ʵʢʦʣʦʛʠʠ ʵʪʠʭ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʢʦʨʘʣʣʦʚ. ɼʘʥʥʳʝ ʦ ʧʠʪʘʥʠʠ ʪʘʢʩʦʥʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ ʫʷʟʚʠʤʳʭ 

ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ ʚʦʩʴʤʠʣʫʯʝʚʳʝ ʢʦʨʘʣʣʳ, ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʵʢʦʩʠʩʪʝʤʘʭ 

ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʭʨʝʙʪʘ. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʧʨʦʬʠʣʝʡ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʤʘʩʩʦʚʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʣʘʩʩʘ Octocorallia, ʦʪʦʙʨʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʣʝʫʧʨʘʚʣʷʝʤʦʛʦ ʘʧʧʘʨʘʪʘ ñComanche 18ò ʚ ʭʦʜʝ 86-ʦʡ ʠ 94-ʦʡ 

ʵʢʩʧʝʜʠʮʠʡ ʩʫʜʥʘ ñɸʢʘʜʝʤʠʢ ʄ. ʃʘʚʨʝʥʪʴʝʚò ʚ ʨʘʡʦʥʝ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʭʨʝʙʪʘ. 

ɾʠʨʥʳʝ ʢʠʩʣʦʪʳ (ɾʂ) ʢʘʢ ʪʨʦʬʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʠʠ, ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʮʝʣʳʭ ʩʦʦʙʱʝʩʪʚ ʠ 

ʵʢʦʩʠʩʪʝʤ.  

ʄʝʪʦʜʘʤʠ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦ-ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 60 ʦʙʨʘʟʮʦʚ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 20 ʨʦʜʘʤ ʩ ʩʘʤʦʡ 

ʶʞʥʦʡ ʧʦʜʚʦʜʥʦʡ ʛʦʨʳ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʭʨʝʙʪʘ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʢʘʞʜʦʛʦ ʨʦʜʘ 

ʢʦʨʘʣʣʦʚ ʧʦʢʘʟʘʣʠ ʩʚʦʠ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ ɾʂ ʩʦʩʪʘʚʫ. ʀʟʫʯʝʥʥʳʝ 

ʢʦʨʘʣʣʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʩʭʦʜʩʪʚʘ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ɾʂ. ʇʝʨʚʫʶ ʛʨʫʧʧʫ 

ʩʦʩʪʘʚʣʷʣʠ ʢʦʨʘʣʣʳ ʨʦʜʦʚ Lepidisis, Isidella, Keratoisis, Chrysogorgia, 

Metallogorgia, Iridogorgia, Clavularia, Siphonogorgia ʠ Swiftia, ʢʦʪʦʨʳʝ 

ʦʪʣʠʯʘʣʠʩʴ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʨʢʝʨʦʚ ʟʦʦʧʣʘʥʢʪʦʥʘ (18:1n-9, 20:1n-9, 
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22:1n-9). ɺʪʦʨʘʷ ʛʨʫʧʧʘ, ʚʢʣʶʯʘʚʰʘʷ Calyptrophora, Thouarella, Primnoella ʠ 

Callogorgia, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ 20:5n-3 ʠ 24:5n-6. 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʜʠʘʪʦʤʦʚʳʭ ʤʘʨʢʝʨʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʬʠʪʦʧʣʘʥʢʪʦʥ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʱʠ ʜʣʷ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ Primnoidae. ʊʨʝʪʴʶ 

ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʣʠ Paragorgia, Anthomastus, Echinomuricea, Paramuricea, 

Acanthogorgia, Muriceides ʠ Keroeides, ʚ ʢʦʪʦʨʳʭ ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 20:4n-6 ʠ 24:5n-6. ɸʨʘʭʠʜʦʥʦʚʫʶ ʢʠʩʦʪʫ 20:4n-6 ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʚ 

ʢʘʯʝʩʪʚʝ ʙʠʦʤʘʨʢʝʨʘ ʜʦʥʥʳʭ ʧʨʦʩʪʝʡʰʠʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ n-6 

ʇʅɾʂ (ʦʩʦʙʝʥʥʦ 20:4n-6), ʦʙʥʘʨʫʞʝʥʥʳʡ ʚ ʢʦʨʘʣʣʘʭ Paramuriceidae ʠ 

Keroeides, ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʚʣʝʯʝʥʠʝ ʚ ʠʭ ʧʠʪʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʟʚʝʥʴʝʚ ʠʟ 

ʜʝʪʨʠʪʥʦʡ ʧʠʱʝʚʦʡ ʮʝʧʠ. 

ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʫ ʠʟʫʯʝʥʥʳʭ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʢʦʨʘʣʣʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʠʭ ʧʠʱʠ. ʀʟ-ʟʘ ʦʙʱʠʭ ʧʠʱʝʚʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʪʨʦʬʠʯʝʩʢʫʶ ʥʠʰʫ ʜʣʷ ʚʦʩʴʤʠʣʫʯʝʚʳʭ ʢʦʨʘʣʣʦʚ ʚ ʵʪʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ, 

ʨʘʟʣʠʯʠʷ ʚ ʠʭ ʧʨʦʬʠʣʷʭ ʞʠʨʦʚ ʠ ʩʦʜʝʨʞʘʥʠʠ ʪʨʦʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʚʝʨʦʷʪʥʦ, 

ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ ʧʠʪʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʦʜʥʦʤ ʘʨʝʘʣʝ ʨʘʟʣʠʯʥʳʭ ʢʦʨʘʣʣʦʚ, ʠʤʝʶʱʠʭ ʦʩʦʙʳʝ 

ʧʠʱʝʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ, ʜʝʣʘʝʪ ʮʝʧʴ ʧʦʜʚʦʜʥʳʭ ʛʦʨ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʭʨʝʙʪʘ 

ʫʩʪʦʡʯʠʚʦʡ ʢ ʠʟʤʝʥʝʥʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʚʘʞʥʳ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʵʢʦʣʦʛʠʠ ʧʠʪʘʥʠʷ ʦʢʪʦʢʦʨʘʣʣʦʚ ʠ ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ ʧʦʪʝʥʮʠʘʣʴʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʚʷʟʠ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʢʦʣʝʙʘʥʠʷʤʠ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 124021900010-2. 
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ɼʀʅɸʄʀʂɸ ɼʆʅʅʓʍ ʉʆʆɹʑɽʉʊɺ ʂɸʈʉʂʆɻʆ ʄʆʈʗ 

ʈʫʜʥʝʚʘ ɽ. ɺ.1, ʋʜʘʣʦʚ ɸ. ɸ.2, ɿʘʣʦʪʘ ɸ. ʂ.2, ʏʠʢʠʥʘ ʄ. ɺ.2 
1ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʦʢʝʘʥʦʛʨʘʬʠʠ, ʛ. ʄʦʩʢʚʘ, rudneva@vniro.ru 
2ʀʥʩʪʠʪʫʪ ʦʢʝʘʥʦʣʦʛʠʠ ʠʤ. ʇ.ʇ. ʐʠʨʰʦʚʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʙʝʥʪʦʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʂʘʨʩʢʦʛʦ ʤʦʨʷ 

ʩʯʠʪʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤʠ. ʆʜʥʘʢʦ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ XXI ʚʝʢʘ 

ʦʪʤʝʯʝʥʳ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʠʚʝʜʰʠʝ ʢ ʩʦʢʨʘʱʝʥʠʶ ʣʝʜʦʚʦʛʦ 

ʧʦʢʨʦʚʘ ʚ ʨʝʛʠʦʥʝ ʠ ʨʘʟʚʠʪʠʶ ʠʥʚʘʟʠʠ ʢʨʘʙʘ ʩʪʨʠʛʫʥʘ Chionoecetes opilio ï 

ʭʠʱʥʠʢʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʠʪʘʥʠʷ ʠ ʤʦʞʝʪ ʨʘʜʠʢʘʣʴʥʦ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʤʝʩʪʥʫʶ ʬʘʫʥʫ [3]. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʮʝʥʢʫ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʦʦʙʱʝʩʪʚ ʤʘʢʨʦ- ʠ ʤʝʛʘʙʝʥʪʦʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʂʘʨʩʢʦʛʦ ʤʦʨʷ, ʘ ʪʘʢʞʝ 

ʘʥʘʣʠʟ ʠʭ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʚ ʧʝʨʠʦʜ 2007ï2019 ʛʛ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʡʦʥ ʞʝʣʦʙʘ ʉʚʷʪʦʡ ɸʥʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ 

ʫʥʠʢʘʣʴʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʚʣʷʷʩʴ ʧʫʪʝʤ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ 

ʂʘʨʩʢʦʝ ʤʦʨʝ ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʠʭ ʚʦʜʥʳʭ ʤʘʩʩ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʘʨʢʪʠʯʝʩʢʠʭ ʠ 

ʘʪʣʘʥʪʠʯʝʩʢʦ-ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʠʭ ʚʠʜʦʚ [2]. 

ʄʘʪʝʨʠʘʣ ʩʦʙʨʘʥ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ (ʞʝʣʦʙ ʉʚʷʪʦʡ 

ɸʥʥʳ) ʨʘʡʦʥʘʭ ʂʘʨʩʢʦʛʦ ʤʦʨʷ ʚ ʭʦʜʝ 128 ʨʝʡʩʘ ʅʀʉ ñʇʨʦʬʝʩʩʦʨ ʐʪʦʢʤʘʥò 

(2014 ʛ.) ʠ 76 ʨʝʡʩʘ ʅʀʉ ñɸʢʘʜʝʤʠʢ ʄʩʪʠʩʣʘʚ ʂʝʣʜʳʰò (2019 ʛ) ʵʢʩʧʝʜʠʮʠʡ 

ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ (ʩʤ. ʨʠʩʫʥʦʢ).  

ʅʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʠʟʤʝʨʷʣʠ ʩʦʣʝʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʠʜʦʥʥʦʡ ʚʦʜʳ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʦʨʫʜʠʡ ʣʦʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʘʣ ʉʠʛʩʙʠ ʠ ʜʥʦʯʝʨʧʘʪʝʣʴ ɺʘʥ-

ɺʠʥʘ. ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦ ʚʠʜʦʚʦʛʦ ʨʘʥʛʘ, ʧʦʜʩʯʝʪ ʠ ʚʟʚʝʰʠʚʘʥʠʝ 

ʦʨʛʘʥʠʟʤʦʚ. ʇʨʠ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʧʦʤʠʤʦ ʩʦʙʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʚ ʭʦʜʝ ʨʝʡʩʦʚ ʀʆ ʈɸʅ ʚ 2007 ʠ 2011 ʛʛ. [1, 2]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʦʙʠʣʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ 

(RR ï respiration rate). ɼʣʷ ʦʮʝʥʢʠ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʧʨʦʙʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʜʝʢʩ 

ɹʨʵʷïʂʝʨʪʠʩʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʨʠʮ ʩʭʦʜʩʪʚʘ ʧʨʦʚʦʜʠʣʠ 

ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʠ ʦʨʜʠʥʘʮʠʶ ʧʨʦʙ ʤʝʪʦʜʦʤ ʥʝʤʝʪʨʠʯʝʩʢʦʛʦ ʤʥʦʛʦʤʝʨʥʦʛʦ 

ʰʢʘʣʠʨʦʚʘʥʠʷ (nMDS), ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʛʨʫʧʧ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʮʝʜʫʨʳ SIMPROF. ɼʣʷ ʦʮʝʥʢʠ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʯʠʩʣʦ ʚʠʜʦʚ 

ʥʘ ʩʪʘʥʮʠʠ ʠ ʦʞʠʜʘʝʤʦʝ ʯʠʩʣʦ ʚʠʜʦʚ ʥʘ 300 ʦʩʦʙʝʡ, ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʩʦʦʙʱʝʩʪʚ 

ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʘ ʇʠʝʣʫ, ʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ï ʩ ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʘ 

ʐʝʥʥʦʥʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥ ʧʨʠ ʧʦʤʦʱʠ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ 

PRIMER V7 ʠ Excel. 
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ʈʠʩʫʥʦʢ. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʘʥʮʠʡ. 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʝʞʜʫ 2014 ʠ 2019 ʛʛ. 

ʦʪʩʫʪʩʪʚʫʶʪ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚ ʤʘʢʨʦʙʝʥʪʦʩʘ ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʘʨʩʢʦʛʦ ʤʦʨʷ. ʀʟʤʝʥʝʥʠʷ ʟʘʪʨʦʥʫʣʠ ʚ ʦʩʥʦʚʥʦʤ ʤʝʛʘʬʘʫʥʫ ʠ 

ʢʨʫʧʥʫʶ ʤʘʢʨʦʬʘʫʥʫ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʪʨʘʣʝʥʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʩʪʨʫʢʪʫʨʘ ʤʝʛʘʬʘʫʥʳ ʚʦʩʪʦʯʥʦʛʦ ʠ ʟʘʧʘʜʥʦʛʦ ʦʪʨʦʛʦʚ ʞʝʣʦʙʘ ʉʚʷʪʦʡ ɸʥʥʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʢʘʢ ʦʪ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʂʘʨʩʢʦʛʦ ʤʦʨʷ, ʪʘʢ ʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʅʘ ʩʪʘʥʮʠʷʭ ʚ ʞʝʣʦʙʝ ʉʚʷʪʦʡ ɸʥʥʳ ʦʪʤʝʯʝʥʘ 

ʤʝʥʴʰʘʷ ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʩʦʦʙʱʝʩʪʚ, ʦʜʥʘʢʦ ʧʦʢʘʟʘʪʝʣʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʤʝʛʘʙʝʥʪʦʩʘ ʟʜʝʩʴ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʥʘ ʩʪʘʥʮʠʷʭ ʚ ʶʛʦ-

ʟʘʧʘʜʥʦʤ ʩʝʢʪʦʨʝ ʤʦʨʷ. ʉʦʦʙʱʝʩʪʚʘ ʚʦʩʪʦʯʥʦʛʦ ʦʪʨʦʛʘ ʞʝʣʦʙʘ ʉʚʷʪʦʡ ɸʥʥʳ 

ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʙʠʦʮʝʥʦʟʘ ʦʬʠʫʨ, ʪʠʧʠʯʥʦʛʦ ʜʣʷ ʂʘʨʩʢʦʛʦ ʤʦʨʷ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʬʘʫʥʘ ʟʘʧʘʜʥʦʛʦ ʦʪʨʦʛʘ ʞʝʣʦʙʘ ʧʦʜʚʝʨʞʝʥʘ ʚʣʠʷʥʠʶ ʚʦʜ ɹʘʨʝʥʮʝʚʘ 

ʤʦʨʷ ʠ ʨʘʟʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʠʧʠʯʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʧʦʩʢʦʣʴʢʫ ʚʢʣʶʯʘʝʪ 

ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʠʝ ʚʠʜʳ Pandalus borealis, Strongylocentrotus pallidus ʠ Chlamys 

islandica. ʅʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʘʫʥʘ ʞʝʣʦʙʘ ʉʚʷʪʦʡ ɸʥʥʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʨʘʡʦʥʘ ʂʘʨʩʢʦʛʦ ʤʦʨʷ, ʧʨʝʪʝʨʧʝʣʘ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ˉ 

25-14-00030, https://rscf.ru/project/25-14-00030/ . 
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ʌɸʋʅʀʉʊʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʈɸʁʆʅʆɺ ʍʆʃʆɼʅʓʍ 

ʄɽʊɸʅʆɺʓʍ ʀ ɻʀɼʈʆʊɽʈʄɸʃʔʅʓʍ ɺʓʍʆɼʆɺ 

ɹɽʈʀʅɻʆɺɸ ʄʆʈʗ 

ʈʳʙʘʢʦʚʘ ɽ. ʀ.1, ʂʨʳʣʦʚʘ ɽ. ʄ.1, ʄʦʨʜʫʭʦʚʠʯ ɺ. ɺ.2,3 

ĭʀʥʩʪʠʪʫʪ ʦʢʝʘʥʦʣʦʛʠʠ ʠʤ. ʇ.ʇ. ʐʠʨʰʦʚʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, gorolen@mail.ru 
2ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ,  

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, vvmora@mail.ru 
3ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 

 

ʍʦʣʦʜʥʳʝ ʤʝʪʘʥʦʚʳʝ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʚʳʭʦʜʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʨʠʤʝʨʘʤʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʙʠʦʪʦʧʦʚ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ 

ʦʢʝʘʥʘ. ʉʦʦʙʱʝʩʪʚʘ ʦʙʦʠʭ ʪʠʧʦʚ ʙʠʦʪʦʧʦʚ ʦʩʥʦʚʘʥʳ ʥʘ ʧʝʨʚʠʯʥʦʤ 

ʦʨʛʘʥʠʯʝʩʢʦʤ ʚʝʱʝʩʪʚʝ, ʩʦʟʜʘʥʥʦʤ ʚ ʧʨʦʮʝʩʩʘʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʭʝʤʦʣʠʪʦʘʚʪʦʪʨʦʬʠʠ ʠ ʤʝʪʘʥʦʪʨʦʬʠʠ. ʌʘʫʥʳ ʩʦʦʙʱʝʩʪʚ ʵʪʠʭ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʙʠʦʪʦʧʦʚ ʥʘʨʷʜʫ ʩ ʦʙʱʠʤʠ ʯʝʨʪʘʤʠ ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʠʧʦʤ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʛʣʫʙʠʥʦʡ ʥʘʭʦʞʜʝʥʠʷ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʠ ʠʩʪʦʨʠʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʍʦʣʦʜʥʳʝ ʤʝʪʘʥʦʚʳʝ 

ʚʳʩʘʯʠʚʘʥʠʷ (ʩʠʧʳ) ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʚʳʭʦʜʳ (ʛʠʜʨʦʪʝʨʤʳ), ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʘʫʥʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʝʤʳʭ ʪʠʧʦʤ 

ʙʠʦʪʦʧʘ.  

ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 800 ʢʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʘ ʨʘʡʦʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ: 

ʂʦʨʷʢʩʢʠʡ ʩʢʣʦʥ (~61Á ʩ.ʰ., ~400ï700 ʤ) ʩ ʭʦʣʦʜʥʳʤʠ ʤʝʪʘʥʦʚʳʤʠ ʚʳʭʦʜʘʤʠ ʠ 

ʚʫʣʢʘʥ ʇʠʡʧʘ (55Á ʩ.ʰ., 350ï460 ʤ) ʩ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤʠ ʚʳʭʦʜʘʤʠ. ʈʘʥʝʝ 

ʦʧʠʩʘʥʳ ʬʘʫʥʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚ ʵʪʠʭ ʙʠʦʪʦʧʦʚ [1]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʘʥʦʤʘʣʠʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʬʣʶʠʜʦʚ 

ʜʦʩʪʠʛʘʝʪ 132ÁC), ʧʦ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʚʫʣʢʘʥ ʇʠʡʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʝ ʚʧʦʣʥʝ ʪʠʧʠʯʥʳʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʡ ʙʠʦʪʦʧ. ɺʦ ʬʣʶʠʜʘʭ ʚʫʣʢʘʥʘ, 

ʚʤʝʩʪʦ ʩʝʨʦʚʦʜʦʨʦʜʘ, ʙʦʣʝʝ ʦʙʳʯʥʦʛʦ ʜʣʷ ʛʠʜʨʦʪʝʨʤ, ʧʨʝʦʙʣʘʜʘʝʪ ʤʝʪʘʥ, 

ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʩʠʧʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʚʫʣʢʘʥʝ ʇʠʡʧʘ ʥʘʨʷʜʫ ʩ ʪʘʢʠʤʠ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʛʠʜʨʦʪʝʨʤ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʢʘʢ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ 

ʚʳʭʦʜʳ ʬʣʶʠʜʘ ʠ ʪʚʝʨʜʳʡ ʩʫʙʩʪʨʘʪ, ʦʪʤʝʯʝʥʳ ʦʙʰʠʨʥʳʝ ʟʦʥʳ ʜʠʬʬʫʟʥʳʭ 

ʚʳʩʘʯʠʚʘʥʠʡ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʦʩʘʜʢʘ, ʩʙʣʠʞʘʶʱʠʝ ʙʠʦʪʦʧ ʚʫʣʢʘʥʘ ʇʠʡʧʘ ʩ 

ʙʠʦʪʦʧʦʤ ʤʝʪʘʥʦʚʳʭ ʚʳʭʦʜʦʚ.  

ʎʝʣʴ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʦʩʪʦʷʣʘ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʨʘʡʦʥʦʚ ʭʦʣʦʜʥʳʭ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʚʳʭʦʜʦʚ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʘʨʘʢʪʝʨʘ ʦʪʣʠʯʠʡ ʬʘʫʥ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʙʠʦʪʦʧʦʚ ʨʘʟʥʳʭ ʪʠʧʦʚ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʚʳʷʚʠʣʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʬʘʫʥ ʨʘʡʦʥʦʚ ʭʦʣʦʜʥʳʭ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʚʳʭʦʜʦʚ ɹʝʨʠʥʛʦʚʘ 

ʤʦʨʷ, ʧʨʦʚʝʣʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʬʘʫʥʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʠʧʦʚ ʠ ʛʠʜʨʦʪʝʨʤ ʚ 
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ʨʝʛʠʦʥʝ ʗʧʦʥʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʠ ʙʘʩʩʝʡʥʘ ɻʫʘʡʤʘʩ, ʘ ʪʘʢʞʝ ʩʦʧʦʩʪʘʚʠʣʠ 

ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʨʝʛʠʦʥʦʚ. 

ʈʝʛʠʦʥʳ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩ ɹʝʨʠʥʛʦʚʳʤ ʤʦʨʝʤ ʚʳʙʨʘʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʘʨʘʤʝʪʨʘʤ: 1) ʚ ʢʘʞʜʦʤ ʠʟ ʥʠʭ ʭʦʣʦʜʥʳʝ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʚʳʭʦʜʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʙʣʠʟʦʩʪʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (60ï1700 ʢʤ); 2) ʤʝʞʜʫ 

ʥʠʤʠ ʥʝ ʧʨʦʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ; 3) ʚ ʢʘʞʜʦʤ ʠʟ 

ʨʝʛʠʦʥʦʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʙʠʦʪʦʧʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʙʘʪʠʘʣʴʥʳʭ ʛʣʫʙʠʥʘʭ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʦʩʥʦʚʝ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʤʠ 

ʩʧʠʩʢʦʚ ʚʠʜʦʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʭ ʦʙʩʫʞʜʘʝʤʳʭ 

ʨʝʛʠʦʥʦʚ ʊʠʭʦʛʦ ʦʢʝʘʥʘ: ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ [1], ʨʝʛʠʦʥʘ ʗʧʦʥʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ 

(270ï1300 ʤ) [2] ʠ ʙʘʩʩʝʡʥʘ ɻʫʘʡʤʘʩ (ɺʦʩʪʦʯʥʘʷ ʇʘʮʠʬʠʢʘ,1550ï1900 ʤ) [3] 

(ʨʠʩ. 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʈʘʡʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. A ï ɹʝʨʠʥʛʦʚʦ ʤʦʨʝ (1 ï ʂʦʨʷʢʩʢʠʡ ʩʢʣʦʥ, 400ï700 ʤ; 2 ï 

ʚʫʣʢʘʥ ʇʠʡʧʘ, 350ï460 ʤ); B ï ʦʢʨʝʩʪʥʦʩʪʠ ʗʧʦʥʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ (3 ï Off Hatsushima Island, 

800ï1300 ʤ; 4 ï Okinoyama, 750ï1300 ʤ; 5 ï Kanesu-no-se, 270ï300 ʤ, 6 ï Tenryu II, 500ï900 ʤ; 7 

ï Kuroshima, 636ï812 ʤ; 8 ï Bayonnaise Knoll caldera, 900 ʤ, 9 ï Myojin-sho Caldera, 883ï1100 ʤ, 

10 ï Sumisu, 920 ʤ; 11 ï Kaikata, 300ï500 ʤ; 12 ï Amami Rift, 628 ʤ; 13 ï Minami-Ensei Knoll, 

600ï800 ʤ; 14 ï Yoron Hole, 580 ʤ; 15 ï Iheya North, 900ï1000 ʤ); ʉ ï ʙʘʩʩʝʡʥ ɻʫʘʡʤʘʩ (16 ï 

Sonora margin, 1550 ʤ; 17 ï Southern Trough depression, 1900 ʤ). 

 

ɺ ʨʘʡʦʥʘʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʙʠʦʪʦʧʦʚ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

296 ʚʠʜʦʚ. ʏʠʩʣʦ ʚʠʜʦʚ ʚ ʨʘʡʦʥʘʭ ʤʝʪʘʥʦʚʳʭ ʚʳʭʦʜʦʚ ʚ 3.5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ 

ʛʠʜʨʦʪʝʨʤʘʭ; ʩʭʦʜʩʪʚʦ ʬʘʫʥʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 7% (ʊʘʙʣʠʮʘ). ɹʦʣʴʰʘʷ ʯʘʩʪʴ 
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ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʬʦʥʦʚʳʤʠ ʠ ʪʦʣʴʢʦ 18 ʚʠʜʦʚ (6%) ʦʪʥʝʩʝʥʳ ʢ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʦʙʣʠʛʘʪʥʳʤ ʜʣʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʙʠʦʪʦʧʦʚ. ʏʠʩʣʦ ʦʙʣʠʛʘʪʥʳʭ ʚʠʜʦʚ 

ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʚ ʨʘʡʦʥʘʭ ʤʝʪʘʥʦʚʳʭ ʚʳʭʦʜʦʚ, ʯʝʤ ʚ ʨʘʡʦʥʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ, 

ʩʭʦʜʩʪʚʦ ʦʙʣʠʛʘʪʥʦʡ ʬʘʫʥʳ ʩʦʩʪʘʚʣʷʝʪ 22%. ʏʝʪʳʨʝ ʠʟ ʦʙʣʠʛʘʪʥʳʭ ʚʠʜʦʚ 

ʠʟʚʝʩʪʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ ʨʘʡʦʥʦʚ ʤʝʪʘʥʦʚʳʭ ʚʳʭʦʜʦʚ (Ophryotrocha seepens, 

Ophryotrocha sp., Neosabellides sp. ʠ Thyasira sp.), ʧʷʪʴ ï ʪʦʣʴʢʦ ʠʟ ʨʘʡʦʥʦʚ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʚʳʭʦʜʦʚ (Provanna annae, Nebalia piipensis, Eurycope andreyi, 

Lysianassoidea gen. nov. sp. nov. 1 ʠ Lysianassoidea gen. nov. sp. nov. 2). ʏʝʪʳʨʝ 

ʚʠʜʘ ʠʟʚʝʩʪʥʳ ʢʘʢ ʠʟ ʩʠʧʦʚ, ʪʘʢ ʠ ʠʟ ʛʠʜʨʦʪʝʨʤ (Parvaplustrum wareni, 

Harmothoe globosa, Neosabellides uschakovi ʠ Astyris thermophila), ʘ ʦʩʪʘʚʰʠʝʩʷ 5 

ʚʠʜʦʚ ï ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʙʠʦʪʦʧʦʚ. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʜʘʥʥʳʭ ʜʣʷ ʨʝʛʠʦʥʘ ʗʧʦʥʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʠ ʙʘʩʩʝʡʥʘ ɻʫʘʡʤʘʩ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ 

ʬʦʥʦʚʳʭ ʚʠʜʦʚ (ʊʘʙʣʠʮʘ). ɺʦʟʤʦʞʥʦ, ʵʪʠ ʨʘʟʣʠʯʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʥʠʮʝʡ ʚ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʘʭ, ʢʦʛʜʘ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʦʦʙʱʝʩʪʚ 

ʗʧʦʥʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʠ ʙʘʩʩʝʡʥʘ ɻʫʘʡʤʘʩʘ ʫʜʝʣʷʣʦʩʴ ʠʤʝʥʥʦ ʦʙʣʠʛʘʪʥʳʤ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚʠʜʘʤ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʦʦʙʱʝʩʪʚ ʨʝʛʠʦʥʘ ʗʧʦʥʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʠ 

ʙʘʩʩʝʡʥʘ ɻʫʘʡʤʘʩ, ʚ ɹʝʨʠʥʛʦʚʦʤ ʤʦʨʝ ʯʠʩʣʦ ʚʠʜʦʚ ʠʟ ʨʘʡʦʥʘ ʩʠʧʦʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʦʩʭʦʜʠʪ ʯʠʩʣʦ ʚʠʜʦʚ ʠʟ ʛʠʜʨʦʪʝʨʤ, ʧʨʠ ʵʪʦʤ ʜʦʣʷ ʚʠʜʦʚ, ʦʙʱʠʭ ʜʣʷ ʩʠʧʦʚ 

ʠ ʛʠʜʨʦʪʝʨʤ ʚ ɹʝʨʠʥʛʦʚʦʤ ʤʦʨʝ, ʥʘʠʤʝʥʴʰʘʷ ʩʨʝʜʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʨʝʛʠʦʥʦʚ. 

ʆʜʥʘʢʦ ʦʙʣʠʛʘʪʥʘʷ ʬʘʫʥʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʦʣʴʰʝʝ ʩʭʦʜʩʪʚʦ, ʠ ʜʦʣʷ ʦʙʣʠʛʘʪʥʳʭ 

ʚʠʜʦʚ, ʦʙʱʠʭ ʜʣʷ ʩʠʧʦʚ ʠ ʛʠʜʨʦʪʝʨʤ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ, ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʪʘʢʦʚʦʡ 

ʜʣʷ ʨʝʛʠʦʥʘ ʗʧʦʥʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ (21%), ʥʦ ʥʝ ʜʦʩʪʠʛʘʝʪ ʫʨʦʚʥʷ ʚ 70%, 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʚ ʙʘʩʩʝʡʥʝ ɻʫʘʡʤʘʩ. ɺ ʙʘʩʩʝʡʥʝ ɻʫʘʡʤʘʩ ʩʠʧʳ ʠ ʛʠʜʨʦʪʝʨʤʳ 

ʥʘʭʦʜʷʪʩʷ ʚʩʝʛʦ ʚ 60 ʢʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʯʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʥʠʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʠ ʙʘʩʩʝʡʥʘ 

ɻʫʘʡʤʘʩ, ʜʣʷ ʨʝʛʠʦʥʘ ʗʧʦʥʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʚ ʛʠʜʨʦʪʝʨʤʘʭ ʦʪʤʝʯʝʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʯʠʩʣʘ ʦʙʣʠʛʘʪʥʳʭ ʚʠʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʝʪʘʥʦʚʳʤʠ ʚʳʭʦʜʘʤʠ (71 ʠ 40 ʦʙʣʠʛʘʪʥʳʭ ʚʠʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺʦ ʚʩʝʭ ʪʨʝʭ 

ʨʝʛʠʦʥʘʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʨʘʥʛ ʦʙʣʠʛʘʪʥʦʡ ʬʘʫʥʳ ʙʳʣ ʚʳʰʝ ʚ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʡʦʥʘʭ. 

ʇʦ ʯʠʩʣʫ ʦʙʣʠʛʘʪʥʳʭ ʚʠʜʦʚ ʠ ʩʠʧʳ, ʠ ʛʠʜʨʦʪʝʨʤʳ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʶʪ ʦʪ ʩʦʦʙʱʝʩʪʚ ʨʝʛʠʦʥʘ ʗʧʦʥʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʠ ʙʘʩʩʝʡʥʘ 

ɻʫʘʡʤʘʩ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʝ ʯʠʩʣʦ ʦʙʣʠʛʘʪʥʳʭ ʠ ʭʝʤʦʩʠʤʙʠʦʪʨʦʬʥʳʭ ʚʠʜʦʚ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʫʟʢʠʤ ʚʝʨʪʠʢʘʣʴʥʳʤ ʜʠʘʧʘʟʦʥʦʤ, ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʪʦʣʴʢʦ ʚʝʨʭʥʝʡ ʙʘʪʠʘʣʴʶ, ʠ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʩʦʙʣʝʥʥʦʩʪʴʶ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʙʠʦʪʦʧʦʚ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʛʠʦʥʦʤ 

ʗʧʦʥʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʴʶ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʛʜʝ ʠʟʚʝʩʪʥʦ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʙʠʦʪʦʧʦʚ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ ʩ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.  
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ʊʘʙʣʠʮʘ. ʅʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʘʫʥʳ ʙʠʦʪʦʧʦʚ ʭʦʣʦʜʥʳʭ ʤʝʪʘʥʦʚʳʭ ʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʚʳʭʦʜʦʚ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʈʝʛʠʦʥ 

ɹʝʨʠʥʛʦʚʦ ʤʦʨʝ, 

350ï700 ʤ 

ʗʧʦʥʩʢʠʡ 

ʘʨʭʠʧʝʣʘʛ,  

270ï1300 ʤ 

ɹʘʩʩʝʡʥ ɻʫʘʡʤʘʩ, 

1550ï1900 ʤ 

ʉʠʧʳ 
ɻʠʜʨʦ-

ʪʝʨʤʳ 
ʉʠʧʳ 

ɻʠʜʨʦ-

ʪʝʨʤʳ 
ʉʠʧʳ 

ɻʠʜʨʦ-

ʪʝʨʤʳ 

ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʠʧʘʤʠ 

ʠ ʛʠʜʨʦʪʝʨʤʘʤʠ, ʢʤ 

800 1700 60 

ʏʠʩʣʦ ʚʠʜʦʚ 
296 114 35  

245 71 51 86 30 31 

ʏʠʩʣʦ ʚʠʜʦʚ ʦʙʱʠʭ ʜʣʷ 

ʩʠʧʦʚ ʠ ʛʠʜʨʦʪʝʨʤ 

(ʜʦʣʷ, %) 

20 (7) 23 (20) 26 (74) 

ʏʠʩʣʦ ʦʙʣʠʛʘʪʥʳʭ ʚʠʜʦʚ 

(ʜʦʣʷ, %) 
18 (6) 94 (82) 30 (86) 

ʏʠʩʣʦ ʦʙʣʠʛʘʪʥʳʭ ʚʠʜʦʚ 

ʚ ʩʠʧʘʭ ʠ ʛʠʜʨʦʪʝʨʤʘʭ 
12 10 40 71 25 26 

ʏʠʩʣʦ ʦʙʣʠʛʘʪʥʳʭ ʚʠʜʦʚ 

ʦʙʱʠʭ ʜʣʷ ʩʠʧʦʚ ʠ 

ʛʠʜʨʦʪʝʨʤ (ʜʦʣʷ, %) 

4 (22) 20 (21) 21 (70) 

ʏʠʩʣʦ 

ʭʝʤʦʩʠʤʙʠʦʪʨʦʬʥʳʭ 

ʚʠʜʦʚ  

4 25 7 

4 1 18 16 6 5 

 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʅʘʮʠʦʥʘʣʴʥʦʤʫ ʥʘʫʯʥʦʤʫ ʮʝʥʪʨʫ 

ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ (ʅʅʎʄɹ) ɼɺʆ ʈɸʅ (ʛ. ɺʣʘʜʠʚʦʩʪʦʢ) 

ʟʘ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʜʠʮʠʡ ʚ ɹʝʨʠʥʛʦʚʦ ʤʦʨʝ ʚ 2016 ʠ 2018 ʛʛ., 

ʥʘʫʯʥʦʤʫ ʩʦʩʪʘʚʫ ʵʢʩʧʝʜʠʮʠʠ, ʢʘʧʠʪʘʥʫ ɺ.ɹ. ʇʪʫʰʢʠʥʫ ʠ ʢʦʤʘʥʜʝ ʩʫʜʥʘ 

ñɸʢʘʜʝʤʠʢ ʄ.ɸ. ʃʘʚʨʝʥʪʴʝʚò, ʧʠʣʦʪʘʤ ʠ ʪʝʭʥʠʢʘʤ ʊʅʇɸ ñʂʦʤʘʥʯ-18ò ʟʘ 

ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʤʦʱʴ ʧʨʠ ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʚʩʝʤ ʩʧʝʮʠʘʣʠʩʪʘʤ-

ʪʘʢʩʦʥʦʤʠʩʪʘʤ, ʫʯʘʩʪʚʦʚʘʚʰʠʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʬʘʫʥʳ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ 

ˉ24-27-00242. 

 

1. Rybakova E., Krylova E., Mordukhovich V., et al. Mega- and macrofauna of the 

hydrothermally active submarine Piip Volcano (the southwestern Bering Sea) // 

Deep Sea Res. II. 2023. V. 208. Art. ID 105268. 

https://doi.org/10.1016/j.dsr2.2023.105268 



220 

 

2. Nakajima R., Yamakita T., Watanabe H., et al. Species richness and community 

structure of benthic macrofauna and megafauna in the deep-sea chemosynthetic 
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for conservation // Diversity Distrib. 2014. V. 20. P. 1160ï1172. 

https://doi.org/10.1111/ddi.12204 

3. Portail M., Olu K., Escobar-Briones E., et al. Comparative study of vent and seep 

macrofaunal communities in the Guaymas Basin // Biogeosciences. 2015. V. 12. 

P. 5455ï5479. https://doi.org/10.5194/bg-12-5455-2015 
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ʇʈʀʄɽʅɽʅʀɽ ʋʃʔʊʈɸʉʊʈʋʂʊʋʈʅʆʁ ʈɽʂʆʅʉʊʈʋʂʎʀʀ 

ɸʇʀʂɸʃʔʅʆɻʆ ʆʈɻɸʅɸ ʃʀʏʀʅʂʀ ʇɸʃɽʆʅɽʄɽʈʊʀʅʓ 

CEPHALOTHRIX CF. SIMULA  ɼʃʗ ʌʀʃʆɻɽʅɽʊʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ 

ʉʘʙʫʮʢʘʷ ʄ. ɸ.1, ʄʘʛʘʨʣʘʤʦʚ ʊ. ʖ.2 
1ʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤ ï ʬʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʤʦʨʩʢʦʡ 

ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

sabutskaya89@mail.ru 
2 ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, 

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, biotimur@yandex.ru 

 

ɸʧʠʢʘʣʴʥʳʡ ʦʨʛʘʥ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʫ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʣʠʯʠʥʦʢ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʚʢʣʶʯʘʷ ʥʝʤʝʨʪʠʥ, ʚʩʝʛʜʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʝʨʝʜʥʝʤ ʧʦʣʶʩʝ ʣʠʯʠʥʢʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ 

ʩʝʥʩʦʨʥʳʭ ʢʣʝʪʦʢ ʠ ʥʝʡʨʦʥʦʚ, ʯʘʩʪʦ ʩʥʘʙʞʝʥʥʳʡ ʘʧʠʢʘʣʴʥʳʤ ʧʫʯʢʦʤ ʜʣʠʥʥʳʭ 

ʨʝʩʥʠʯʝʢ [2, 3]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʘʧʠʢʘʣʴʥʳʡ ʦʨʛʘʥ ʫʯʘʩʪʚʫʝʪ ʚ ʚʦʩʧʨʠʷʪʠʠ 

ʨʘʟʣʠʯʥʳʭ ʩʠʛʥʘʣʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʝ 

ʨʘʩʩʝʣʝʥʠʷ, ʤʝʪʘʤʦʨʬʦʟʘ ʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʣʠʯʠʥʦʢ [2, 3].  

ɺ ʧʨʝʜʝʣʘʭ ʪʠʧʘ Nemertea ʘʧʠʢʘʣʴʥʳʡ ʦʨʛʘʥ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʫ ʣʠʯʠʥʦʢ 

ʪʨʝʭ ʝʛʦ ʦʩʥʦʚʥʳʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʚʝʪʚʝʡ, ʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥ ʪʦʣʴʢʦ ʫ 

ʧʠʣʠʜʠʝʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Pilidiophora ʠ ʧʣʘʥʫʣʦʦʙʨʘʟʥʳʭ ʣʠʯʠʥʦʢ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Hoplonemertea [1, 3]. ʉʚʝʜʝʥʠʷ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʘʧʠʢʘʣʴʥʦʛʦ 

ʦʨʛʘʥʘ ʫ Palaeonemertea ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʢʫʜʥʳ ʠ, ʚ ʦʩʥʦʚʥʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ 

ʩʚʝʪʦʦʧʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʩʪʨʦʝʥʠʝ ʘʧʠʢʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʧʘʣʝʦʥʝʤʝʨʪʠʥʳ 

Cephalothrix cf. simula ʠʟʫʯʝʥʦ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʡ, ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʡ ʠ 

ʣʘʟʝʨʥʦʡ ʩʢʘʥʠʨʫʶʱʝʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠʤʝʥʝʥʳ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʠʧʘ Nemetrea ʚ ʢʣʘʜʝ Spiralia. 

 ɸʧʠʢʘʣʴʥʳʡ ʦʨʛʘʥ C. cf. simula ï ʵʪʦ ʞʝʣʝʟʠʩʪʦ-ʩʝʥʩʦʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʚʟʘʠʤʥʳʤ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. 

ɺʦʢʨʫʛ ʮʝʥʪʨʘʣʴʥʦʡ ʮʠʣʠʘʨʥʦʡ ʢʣʝʪʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʞʝʣʝʟʠʩʪʳʝ ʢʣʝʪʢʠ ʜʚʫʭ 

ʪʠʧʦʚ ʠ ʩʝʥʩʦʨʥʳʝ ʮʠʣʠʘʨʥʳʝ ʢʣʝʪʢʠ (ʨʠʩ. 1ɹ). 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘʧʠʢʘʣʴʥʳʡ ʦʨʛʘʥ C. cf. 

simula ʥʘʠʙʦʣʝʝ ʩʭʦʞ ʩ ʪʘʢʦʚʳʤ ʫ ʣʠʯʠʥʦʢ ʧʣʦʩʢʠʭ ʯʝʨʚʝʡ ʧʦʣʠʢʣʘʜʠʜ (ʨʠʩ. 

1ɸ). ɸʧʠʢʘʣʴʥʳʡ ʦʨʛʘʥ ʦʙʦʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʷʚʣʷʝʪʩʷ 

ʞʝʣʝʟʠʩʪʦ-ʩʝʥʩʦʨʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʠʤʝʝʪ ʥʘʨʷʜʫ ʩ ʩʝʥʩʦʨʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ʞʝʣʝʟʠʩʪʳʝ ʢʣʝʪʢʠ ʜʚʫʭ ʠ ʙʦʣʝʝ ʪʠʧʦʚ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʥʝʤʝʨʪʠʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʣʠʞʝ ʢ ʧʣʦʩʢʠʤ ʯʝʨʚʷʤ, ʘ ʥʝ ʢ 

ʢʦʣʴʯʘʪʳʤ ʯʝʨʚʷʤ ʠ ʤʦʣʣʶʩʢʘʤ, ʧʦʩʢʦʣʴʢʫ ʘʧʠʢʘʣʴʥʳʡ ʦʨʛʘʥ ʣʠʯʠʥʦʢ ʦʙʦʠʭ 

ʵʪʠʭ ʛʨʫʧʧ ʠʤʝʝʪ ʩʭʦʜʥʦʝ ʩʪʨʦʝʥʠʝ (ʨʠʩ. 1).  
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʩʪʨʦʝʥʠʷ ɸ ï ʘʧʠʢʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʧʣʦʩʢʦʛʦ ʯʝʨʚʷ Theama 

mediterranea (ʧʦ Dittmann et al., 2023) (1 ï ʮʝʥʪʨʘʣʴʥʳʝ ʩʝʥʩʦʨʥʳʝ ʢʣʝʪʢʠ; 2 ï 

ʨʝʩʥʠʯʢʠ ʮʝʥʪʨʘʣʴʥʦʡ ʩʝʥʩʦʨʥʦʡ ʢʣʝʪʢʠ; 3 ï ʦʧʦʨʥʳʝ ʢʣʝʪʢʠ; 4 ï ʩʝʥʩʦʨʥʳʝ 

ʥʝʡʨʦʥʳ; 5, 6, 7 ï ʞʝʣʝʟʠʩʪʳʝ ʢʣʝʪʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ I, II , III  ʪʠʧʘ) ʠ ɹ ï 

ʘʧʠʢʘʣʴʥʦʛʦ ʦʨʛʘʥʘ Cephalothrix cf. simula (1 ï ʮʝʥʪʨʘʣʴʥʘʷ ʨʝʩʥʠʯʥʘʷ ʢʣʝʪʢʘ; 2 

ï ʩʝʥʩʦʨʥʳʝ ʢʣʝʪʢʠ; 3 ʠ 4 ï ʞʝʣʝʟʠʩʪʳʝ ʢʣʝʪʢʠ I ʠ II ʪʠʧʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 124022500262-6 

ñʇʣʘʩʪʠʯʥʦʩʪʴ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ, ʧʨʠ ʜʝʡʩʪʚʠʠ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡòʠ ʯʘʩʪʠʯʥʦ 

ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʙʘʟʝ ʎʂʇ ñʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤò, ʅʅʎʄɹ ɼɺʆ ʈɸʅ 

(ʛ. ɺʣʘʜʠʚʦʩʪʦʢ). 

 

1. ʏʝʨʥʳʰʝʚ ɸ.ɺ., ɸʩʪʘʭʦʚʘ ɸ.ɸ., ɼʘʫʪʦʚ ʉ.ʐ., ʖʰʠʥ ɺ.ɺ. ʉʪʨʦʝʥʠʝ 

ʘʧʠʢʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʵʧʠʪʝʣʠʷ ʫ pilidium prorecurvatum - 

ʧʝʣʘʛʠʯʝʩʢʦʡ ʣʠʯʠʥʢʠ ʥʝʠʟʚʝʩʪʥʦʡ ʛʝʪʝʨʦʥʝʤʝʨʪʠʥʳ (Nemertea) // ɹʠʦʣ. 

ʤʦʨʷ. 2013. ʊ. 39, ˉ 2. ʉ. 106ï114. 

2. Dittmann I. L., Grosbusch A. L., Nagler M., et al. The ultrastructure of the apical 

organ of the M¿llerôs larva of the tiger flatworm Prostheceraeus crozieri // Cell 

Biol. Int. 2023. V. 47. ˉ 8. P. 1354ï1367.  

3. Magarlamov T. Y., Dyachuk V. A., Chernyshev A. V. Does the frontal sensory 

organ in adults of the hoplonemertean Quasitetrastemma stimpsoni originate from 

the larval apical organ? // Front. Zool. 2020. V. 17. ˉ 2. P. 1ï19.  
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ʈɸʉʂʆʈʄ ʇʊɽʅʎʆɺ ʇʀʅɻɺʀʅʆɺ ɻʋʄɹʆʃʔɼʊɸ (SPHENISCUS 

HUMBOLDTI ) ɺ ʇʈʀʄʆʈʉʂʆʄ ʆʂɽɸʅɸʈʀʋʄɽ 

ʉʘʙʫʮʢʘʷ ʄ. ɸ. 

ʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤ ï ʬʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʤʦʨʩʢʦʡ 

ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

sabutskaya89@mail.ru 

 

ʇʠʥʛʚʠʥʳ ɻʫʤʙʦʣʴʜʪʘ (Spheniscus humboldti) ï ʥʝʣʝʪʘʶʱʠʝ ʧʪʠʮʳ 

ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, ʛʥʝʟʜʷʱʠʝʩʷ ʥʘ ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʚ ʨʘʡʦʥʝ 

ʭʦʣʦʜʥʦʛʦ ʇʝʨʫʘʥʩʢʦʛʦ ʪʝʯʝʥʠʷ. ʀʟʚʝʩʪʥʦ ʥʝ ʤʝʥʝʝ 60 ʢʦʣʦʥʠʡ ʧʠʥʛʚʠʥʦʚ ʵʪʦʛʦ 

ʚʠʜʘ, 41 ʚ ʇʝʨʫ ʠ 19 ʚ ʏʠʣʠ, ʥʦ ʜʘʥʥʳʝ ʧʦ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ 

ʧʠʥʛʚʠʥʦʚ ɻʫʤʙʦʣʴʜʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʥʷʪʩʷ ʠ ʚʘʨʴʠʨʫʶʪ ʦʪ 30 000 ʜʦ 48 000 

ʛʥʝʟʜʷʱʠʭʩʷ ʧʪʠʮ [1, 2]. 

ʇʠʥʛʚʠʥʳ ʵʪʦʛʦ ʚʠʜʘ ʜʦʩʪʘʪʦʯʥʦ ʥʝʧʨʠʭʦʪʣʠʚʳ ʚ ʩʦʜʝʨʞʘʥʠʠ ʠ ʠʤʝʶʪ 

ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʡ ʠʤʤʫʥʠʪʝʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʫʙʘʥʪʘʨʢʪʠʯʝʩʢʠʤʠ ʚʠʜʘʤʠ, ʯʪʦ 

ʜʝʣʘʝʪ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʚ ʟʦʦʧʘʨʢʘʭ ʠ 

ʦʢʝʘʥʘʨʠʫʤʘʭ. ɺ ʈʦʩʩʠʠ, ʥʘʨʷʜʫ ʩ ʇʨʠʤʦʨʩʢʠʤ ʦʢʝʘʥʘʨʠʫʤʦʤ, ʧʠʥʛʚʠʥʳ 

ɻʫʤʙʦʣʴʜʪʘ ʩʦʜʝʨʞʘʪʩʷ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʝʱʝ ʚ 12 ʧʦʜʦʙʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. 

ʇʦʩʣʝ ʧʨʠʩʚʦʝʥʠʷ ʚʠʜʫ ʦʩʦʙʦʛʦ ʦʭʨʘʥʥʦʛʦ ʩʪʘʪʫʩʘ ʩ 1983 ʛ. ʥʠ ʦʜʠʥ 

ʧʠʥʛʚʠʥ ʵʪʦʛʦ ʚʠʜʘ ʥʝ ʙʳʣ ʟʘʢʦʥʥʦ ʠʤʧʦʨʪʠʨʦʚʘʥ ʠʟ ʜʠʢʦʡ ʧʨʠʨʦʜʳ [2]. 

ʇʦʵʪʦʤʫ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʦʧʫʣʷʮʠʠ ʧʠʥʛʚʠʥʦʚ ɻʫʤʙʦʣʴʜʪʘ ʚ ʥʝʚʦʣʝ 

ʩʧʝʮʠʘʣʠʩʪʘʤ-ʦʨʥʠʪʦʣʦʛʘʤ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʩʠʪʴ ʫʩʧʝʰʥʦʩʪʴ 

ʨʘʟʤʥʦʞʝʥʠʷ ʧʪʠʮ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʧʫʪʝʤ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʩʢʦʨʤ ï ʥʘʫʯʝʥʠʝ ʧʪʠʮ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʧʨʠʥʠʤʘʪʴ ʧʠʱʫ ʠʟ ʨʫʢ ʢʠʧʝʨʦʚ. 

ʂʦʨʤʣʝʥʠʝ ʧʠʥʛʚʠʥʦʚ ʠ ʠʭ ʧʪʝʥʮʦʚ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʩʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪʨʷʜʘ 

ʧʠʥʛʚʠʥʦʦʙʨʘʟʥʳʭ ʧʠʪʘʶʪʩʷ ʨʳʙʦʡ, ʢʦʪʦʨʫʶ ʦʥʠ ʣʦʚʷʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʣʠʙʦ 

ʚʤʝʩʪʝ ʩʦ ʩʚʦʝʡ ʩʪʘʝʡ [1]. ɺ ʫʩʣʦʚʠʷʭ ʦʢʝʘʥʘʨʠʫʤʦʚ ʠ ʟʦʦʧʘʨʢʦʚ ʧʠʥʛʚʠʥʦʚ 

ʢʦʨʤʷʪ ʤʝʣʢʦʡ ʩʚʝʞʝʨʘʟʤʦʨʦʞʝʥʦʡ ʨʳʙʦʡ, ʠ ʢʘʞʜʳʡ ʧʠʥʛʚʠʥ ʜʦʣʞʝʥ ʫʤʝʪʴ 

ʧʨʠʥʠʤʘʪʴ ʮʝʣʴʥʫʶ ʨʳʙʫ ʠʟ ʨʫʢ ʩʧʝʮʠʘʣʠʩʪʘ [2]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʞʜʦʛʦ 

ʚʳʣʫʧʠʚʰʝʛʦʩʷ ʧʪʝʥʮʘ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʫʯʠʪʴ ʵʪʦʤʫ ʥʘʚʳʢʫ (ʨʘʩʢʦʨʤʠʪʴ). 

ʎʝʣʴʶ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʘ ʦʨʥʠʪʦʣʦʛʠʠ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʠʥʛʚʠʥʦʚ ɻʫʤʙʦʣʴʜʪʘ ʚ ʇʨʠʤʦʨʩʢʦʤ ʦʢʝʘʥʘʨʠʫʤʝ, ʙʳʣʘ ʚʳʨʘʙʦʪʢʘ 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʭʝʤʳ ʨʘʩʢʦʨʤʘ. ʅʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʳʷʚʠʪʴ, ʚ ʢʘʢʦʤ ʚʦʟʨʘʩʪʝ 

ʥʫʞʥʦ ʦʪʩʝʣʷʪʴ ʧʪʝʥʮʦʚ ʦʪ ʨʦʜʠʪʝʣʝʡ, ʠ ʢʘʢʠʤ ʜʦʣʞʝʥ ʙʳʪʴ ʨʝʞʠʤ ʢʦʨʤʣʝʥʠʷ, 

ʯʪʦʙʳ ʧʪʠʮʳ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ ʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʩʪʨʝʩʩʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʥʘʫʯʠʣʠʩʴ ʧʨʠʥʠʤʘʪʴ ʨʳʙʫ ʠʟ ʨʫʢ ʯʝʣʦʚʝʢʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʭʝʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ 5 ʛʨʫʧʧʘʭ 

ʧʪʝʥʮʦʚ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʣʘ ʦʪ 4 ʜʦ 8 ʧʪʝʥʮʦʚ ʧʠʥʛʚʠʥʦʚ, ʚʳʣʫʧʠʚʰʠʭʩʷ 
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ʚ ʦʜʥʦʤ ʚʨʝʤʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ. ʇʪʝʥʮʦʚ ʧʝʨʝʤʝʩʪʠʣʠ ʚ ʩʦʩʝʜʥʝʝ ʩ ʦʩʥʦʚʥʳʤ 

ʚʦʣʴʝʨʦʤ ʧʦʤʝʱʝʥʠʝ, ʯʪʦʙʳ ʨʦʜʠʪʝʣʠ ʥʝ ʤʦʛʣʠ ʠʭ ʢʦʨʤʠʪʴ. ʉʧʦʩʦʙʥʦʩʪʴ ʧʪʝʥʮʘ 

ʧʦʣʥʦʩʪʴʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʙʨʘʪʴ ʮʝʣʴʥʫʶ ʨʳʙʫ ʠʟ ʨʫʢ ʩʧʝʮʠʘʣʠʩʪʘ ʩʯʠʪʘʣʘʩʴ 

ʟʘʚʝʨʰʝʥʠʝʤ ʨʘʩʢʦʨʤʘ. ʅʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʨʘʩʢʦʨʤʘ ʧʪʝʥʮʳ ʧʠʥʛʚʠʥʦʚ 

ʜʦʣʞʥʳ ʩʲʝʜʘʪʴ ʝʞʝʜʥʝʚʥʦ ʢʦʣʠʯʝʩʪʚʦ ʨʳʙʳ ʵʢʚʠʚʘʣʝʥʪʥʦʝ 10% ʠʭ ʚʝʩʘ [2]. ɺ 

ʭʦʜʝ ʧʨʠʫʯʝʥʠʷ ʧʪʝʥʮʳ ʧʦʣʫʯʘʣʠ ʠʤʝʥʥʦ ʩʪʦʣʴʢʦ ʮʝʣʴʥʦʡ, 

ʩʚʝʞʝʨʘʟʤʦʨʦʞʝʥʥʦʡ ʨʳʙʳ, ʨʘʟʜʝʣʝʥʥʦʡ ʥʘ 3 ʧʨʠʝʤʘ (ʫʪʨʝʥʥʝʝ, ʦʙʝʜʝʥʥʦʝ ʠ 

ʚʝʯʝʨʥʝʝ ʢʦʨʤʣʝʥʠʝ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ 

ʨʘʩʢʦʨʤʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʚʦʟʨʘʩʪ, ʚ ʢʦʪʦʨʦʤ ʧʪʝʥʮʦʚ ʧʠʥʛʚʠʥʦʚ ʠʟʦʣʠʨʫʶʪ 

ʦʪ ʨʦʜʠʪʝʣʝʡ. ɻʨʫʧʧʘ ʧʪʝʥʮʦʚ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʙʳʣ 5ï6 ʤʝʩ., ʥʘʫʯʠʣʘʩʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʥʠʤʘʪʴ ʨʳʙʫ ʠʟ ʨʫʢ ʯʝʣʦʚʝʢʘ ʚ ʩʨʝʜʥʝʤ ʩʧʫʩʪʷ 20 ʩʫʪ. 

ʇʪʝʥʮʳ, ʨʘʩʢʦʨʤ ʢʦʪʦʨʳʭ ʥʘʯʘʣʠ ʚ ʚʦʟʨʘʩʪʝ 2ï3 ʤʝʩʷʮʘ, ʥʘʯʘʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʠʥʠʤʘʪʴ ʨʳʙʫ ʫ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʩʨʝʜʥʝʤ ʩʧʫʩʪʷ 14 ʩʫʪ. 

ɺ ʭʦʜʝ ʥʘʰʠʭ ʥʘʙʣʶʜʝʥʠʡ ʦʧʠʩʘʥʦ 2 ʩʣʫʯʘʷ, ʢʦʛʜʘ ʨʘʩʢʦʨʤ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʙʝʟ ʠʟʦʣʷʮʠʠ ʦʪ ʨʦʜʠʪʝʣʝʡ, ʚ ʦʙʱʝʤ ʚʦʣʴʝʨʝ ʠ ʧʨʦʭʦʜʠʣ ʪʘʢʞʝ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʟʘ 12ï14 ʩʫʪ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ 

ʪʘʢʦʛʦ ʬʦʨʤʘʪʘ ʨʘʩʢʦʨʤʘ ʜʦʩʪʫʧʥʘ ʨʝʜʢʦ, ʟʘʪʦ ʪʘʢʘʷ ʩʭʝʤʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʤʠʥʠʤʘʣʴʥʳʤ ʩʪʨʝʩʩʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʤʦʣʦʜʫʶ ʧʪʠʮʫ. 

ɺʳʨʘʞʘʶ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘʤ ʦʪʜʝʣʘ ʦʨʥʠʪʦʣʦʛʠʠ 

ʇʨʠʤʦʨʩʢʦʛʦ ʦʢʝʘʥʘʨʠʫʤʘ ʟʘ ʧʦʤʦʱʴ ʚ ʦʬʦʨʤʣʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ, 

ʮʝʥʥʳʝ ʩʦʚʝʪʳ ʠ ʟʘʤʝʯʘʥʠʷ.  

ʈʘʙʦʪʘ ʯʘʩʪʠʯʥʦ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʎʂʇ ñʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤò, 

ʅʅʎʄɹ ɼɺʆ ʈɸʅ (ɺʣʘʜʠʚʦʩʪʦʢ). 
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ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʧʝʣʘʛʠʘʣʠ ʠ ʙʝʥʪʘʣʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʥʘʭʦʜʷʪ 

ʨʝʜʢʠʝ ʠ ʢʨʘʩʥʦʢʥʠʞʥʳʝ ʚʠʜʳ, ʠʩʯʝʟʥʫʚʰʠʝ ʚ ʩʝʨʝʜʠʥʝ 1970ī1980-ʭ ʛʛ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʲʷʩʥʷʶʪ ʪʘʢʦʝ ʷʚʣʝʥʠʝ ʩʤʝʥʦʡ ʬʘʟʳ ʵʚʪʨʦʬʠʢʘʮʠʠ ʥʘ ʬʘʟʫ 

ʜʝʵʚʪʨʦʬʠʢʘʮʠʠ, ʩʥʠʞʝʥʠʝʤ ʧʨʝʩʩʘ ʭʠʱʥʠʢʦʚ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ 

ʯʝʨʥʦʤʦʨʩʢʠʭ ʩʦʦʙʱʝʩʪʚ. ʅʘʯʠʥʘʷ ʩ 2000-ʭ ʛʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʨʘʥʝʝ 

ʨʝʜʢʠʭ ʯʝʨʥʦʤʦʨʩʢʠʭ ʚʠʜʦʚ ʥʘʯʘʣʘ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʦʪʤʝʯʝʥʦ ʚʩʝʣʝʥʠʝ 

ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ. ɹʨʶʭʦʥʦʛʠʡ ʤʦʣʣʶʩʢ Patella ulyssiponensis ï ʵʪʦ ʦʜʠʥ ʠʟ 

ʚʠʜʦʚ, ʠʩʯʝʟʥʫʚʰʠʭ ʚʦ ʚʨʝʤʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ. ʆʥ ʦʪʩʫʪʩʪʚʦʚʘʣ ʥʘ 

ʂʘʚʢʘʟʩʢʦʤ ʰʝʣʴʬʝ ʏʝʨʥʦʛʦ ʤʦʨʷ ʩ ʩʝʨʝʜʠʥʳ XX ʚʝʢʘ ʠ ʙʳʣ ʚʢʣʶʯʝʥ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʂʨʳʤʘ ʠ ʉʝʚʘʩʪʦʧʦʣʷ, ʦʜʥʘʢʦ ʥʝ ʟʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ɼʦ ʩʠʭ ʧʦʨ ʚʠʜ ʥʝ ʥʘʡʜʝʥ ʥʘ ʰʝʣʴʬʝ ʋʢʨʘʠʥʳ, ʈʫʤʳʥʠʠ 

ʠ ɹʦʣʛʘʨʠʠ. ʇʦʩʣʝʜʥʷʷ ʥʘʭʦʜʢʘ P. ulyssiponensis ʚ ʂʨʳʤʫ ʜʘʪʠʨʦʚʘʥʘ 2007 ʛ. ɺ 

2017 ʛ. ʚ ʠʥʪʝʨʥʝʪʝ ʧʦʷʚʠʣʦʩʴ ʩʦʦʙʱʝʥʠʝ ʦ ʥʘʭʦʜʢʝ Patella sp. ʶʞʥʝʝ ɹʘʪʫʤʠ ʠ 

ʚ ʨʘʡʦʥʝ ʃʦʦ (ʃʘʟʘʨʝʚʩʢʦʝ), ʘ ʚ 2019 ʛ. ï ʄʘʮʝʩʪʳ. ɺʝʩʥʦʡ 2023 ʛ. ʤʳ 

ʦʙʥʘʨʫʞʠʣʠ ʧʦʧʫʣʷʮʠʶ P. ulyssiponensis ʚ ʨʘʡʦʥʝ ʉʦʯʠʥʩʢʦʛʦ ʧʦʨʪʘ. ʊʘʢʞʝ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʥʘ ʧʦʙʝʨʝʞʴʝ ʊʫʨʮʠʠ ʦʙʠʪʘʝʪ 

ʧʦʧʫʣʷʮʠʷ P. caerulea. ʎʝʣʴ ʨʘʙʦʪʳ ï ʫʪʦʯʥʠʪʴ ʚʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ 

ʦʮʝʥʠʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʪʦʡ ʧʦʧʫʣʷʮʠʠ.  

ʇʨʦʙʳ ʩʦʙʠʨʘʣʠ ʚ ʠʶʥʝ 2023 ʛ. ʥʘ ʶʞʥʦʤ ʤʦʣʝ ʉʦʯʠʥʩʢʦʛʦ ʧʦʨʪʘ ʠ 

ʚʦʣʥʦʨʝʟʝ ʫ ʧʣʷʞʘ ɾʂ ñɸʣʝʢʩʘʥʜʨʠʡʩʢʠʡ ʤʘʷʢò (ʨʠʩ. 1). ʄʦʣʣʶʩʢʦʚ ʩʦʙʠʨʘʣʠ 

ʥʘ ʛʣʫʙʠʥʝ Ò 1 ʤ ʩ ʧʦʤʦʱʴʶ ʨʘʤʢʠ 25 Ĭ 25 ʩʤ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ɺʩʝʛʦ 

ʩʦʙʨʘʥʦ 144 ʵʢʟ. ɾʠʚʳʭ ʦʩʦʙʝʡ ʠʟʤʝʨʷʣʠ, ʚʟʚʝʰʠʚʘʣʠ, ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʩʧʠʨʪʝ ʠ 

ʦʧʨʝʜʝʣʷʣʠ ʜʦ ʚʠʜʘ.  

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʦʩʦʙʠ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ P. 

ulyssiponensis. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. ʇʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ P. ulyssiponensis ï 240ī320 ʵʢʟ./ʤ2, ʚ 

ʩʨʝʜʥʝʤ 260 Ñ 75.7 ʵʢʟ./ʤ2, ʧʨʠʯʝʤ ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʙʳʣʘ ʚʳʰʝ ʥʘ ʩʪʘʥʮʠʠ 

1. ɺ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʨʘʡʦʥʝ P. ulyssiponensis ʦʙʠʪʘʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʧʦʢʨʳʪʳʭ 

ʙʘʢʪʝʨʠʘʣʴʥʦ-ʚʦʜʦʨʦʩʣʝʚʦʡ ʧʣʝʥʢʦʡ ʩ ʥʠʪʯʘʪʳʤʠ ʟʝʣʝʥʳʤʠ ʚʦʜʦʨʦʩʣʷʤʠ, 

ʤʘʢʨʦʬʠʪʘʤʠ Ulva rigida, Enteromorpha sp. ʠ ʥʝʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʙʫʨʳʤʠ 

ʚʦʜʦʨʦʩʣʷʤʠ. ʂʨʘʩʥʳʝ ʠʟʚʝʩʪʢʦʚʳʝ ʚʦʜʦʨʦʩʣʠ Phymatolithon calcareum 

ʦʪʤʝʯʘʣʠʩʴ ʪʦʣʴʢʦ ʥʘ ʩʪʘʥʮʠʠ 2. ʊʘʢʞʝ ʚ ʦʙʨʘʩʪʘʥʠʠ ʥʘʡʜʝʥʳ ʛʠʜʨʦʠʜʳ, 

ʩʠʜʷʯʠʝ ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʝ ʯʝʨʚʠ Spirorbis spp., ʫʩʦʥʦʛʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ 
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Amphibalanus improvisus, ʤʰʘʥʢʠ, ʨʘʢʠ-ʦʪʰʝʣʴʥʠʢʠ Clibanarius erythropus ʠ 

ʤʠʜʠʠ Mytilus galloprovincialis, ʬʦʨʤʠʨʫʶʱʠʝ ʤʝʩʪʘʤʠ ʜʨʫʟʳ ʠʟ ʦʩʦʙʝʡ ʜʣʠʥʦʡ 

ʜʦ 20ī30 ʤʤ. 

ʗʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ P. ulyssiponensis ʠʥʚʘʟʠʝʡ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ 

ʤʝʩʪʥʦʡ ʧʦʧʫʣʷʮʠʠ? ʀʤʝʶʪʩʷ ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ. 

ʅʘʭʦʜʢʘ P. ulyssiponensis ʚ ʨʘʡʦʥʝ ʧʦʨʪʘ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʟʘʥʦʩʝ 

ʤʦʣʣʶʩʢʘ ʩʫʜʘʤʠ. ʆʜʥʘʢʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʤʳ ʥʝ ʥʘʰʣʠ ʜʘʥʥʳʭ ʧʦ ʨʘʟʤʥʦʞʝʥʠʶ ʠ 

ʨʘʟʚʠʪʠʶ P. ulyssiponensis. ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʙʣʠʟʢʠʤ ʚʠʜʦʤ P. caerulea, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ P. ulyssiponensis ʚʳʤʝʪʳʚʘʝʪ ʷʡʮʘ ʚ ʚʦʜʫ, ʘ ʧʣʘʥʢʪʦʥʥʘʷ 

ʩʪʘʜʠʷ ʜʣʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ. ʕʪʦ ʠʩʢʣʶʯʘʝʪ ʧʝʨʝʥʦʩ ʝʝ ʣʠʯʠʥʦʢ ʩ 

ʙʘʣʣʘʩʪʥʳʤʠ ʚʦʜʘʤʠ ʩʫʜʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ P. ulyssiponensis ʧʦʩʣʝ 

ʢʦʨʤʦʚʳʭ ʵʢʩʢʫʨʩʠʡ ʩʪʨʝʤʷʪʩʷ ʚʝʨʥʫʪʴʩʷ ʥʘ ʧʨʠʚʳʯʥʦʝ ʤʝʩʪʦ. ʆʥʠ ʪʘʢʞʝ 

ʩʪʘʨʘʶʪʩʷ ʥʝ ʧʦʢʠʜʘʪʴ ʪʚʝʨʜʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʘʢ ʢʘʢ ʦʩʦʙʴ, ʧʝʨʝʚʝʨʥʫʚʰʫʶʩʷ 

ʙʨʶʰʥʦʡ ʩʪʦʨʦʥʦʡ ʚʚʝʨʭ, ʦʙʳʯʥʦ ʙʳʩʪʨʦ ʩʲʝʜʘʶʪ ʭʠʱʥʠʢʠ. ʕʪʦ ʧʦʯʪʠ 

ʠʩʢʣʶʯʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʞʠʚʦʪʥʦʝ ʟʘʧʦʣʟʝʪ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ ʠ ʦʪʣʦʞʠʪ ʪʘʤ 

ʷʡʮʘ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʧʝʨʝʥʝʩʝʥʳ ʚ ʜʨʫʛʫʶ ʘʢʚʘʪʦʨʠʶ. ʂʦʩʚʝʥʥʦ 

ʜʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘʭʦʜʦʢ Patellidae ʚ 

ʦʙʨʘʩʪʘʥʠʠ ʤʦʨʩʢʠʭ ʩʫʜʦʚ. 

 

 
 

ʈʠʩʫʥʦʢ. ɸ ï ʢʘʨʪʘ-ʩʭʝʤʘ ʥʘʭʦʜʦʢ ʚʠʜʦʚ ʨʦʜʘ Patella ʚ ʏʸʨʥʦʤ ʤʦʨʝ: 1ï4 ï ʧʦ: 
ʈʝʚʢʦʚ, 2015; 5 ï ʥʘʰʠ ʜʘʥʥʳʝ; 6, 7 ï ʉʦʥʠʯʝʚʘ ʃ.ɺ. ʠ 8, 9 ï ɸʥʪʦʥʦʚʘ ʀ.ʄ., 
ʉʦʯʠʥʩʢʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ (ʫʩʪʥʳʝ ʩʦʦʙʱʝʥʠʷ), 10 ï ʧʦ: ʂʫʨʘʢʠʥ, 

2023; 11 ð ʧʦ: Aydēn et al., 2021; 12 ð ʧʦ: ¢ulha et al., 2007; 13 ð ʧʦ: G¿ngºr, 
Turan, 2019. ɹ ï ʩʪʘʥʮʠʠ ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʦʙʥʘʨʫʞʝʥʠʷ Patella ulyssiponensis (1ï
3): 1 ï ʚʥʝʰʥʷʷ ʩʪʦʨʦʥʘ ʶʞʥʦʛʦ ʤʦʣʘ ʉʦʯʠʥʩʢʦʛʦ ʧʦʨʪʘ; 2 ï ʚʦʣʥʦʨʝʟ ʧʣʷʞʘ 

ɾʂ ñɸʣʝʢʩʘʥʜʨʠʡʩʢʠʡ ʤʘʷʢò 
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ʊʘʙʣʠʮʘ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ Patella 

ulyssiponensis (ʩʨʝʜʥʝʝ Ñ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʚ ʩʢʦʙʢʘʭ ï ʤʠʥʠʤʫʤ 

ʠ ʤʘʢʩʠʤʫʤ) 

 
ʇʦʢʘʟʘʪʝʣʴ ʉʪʘʥʮʠʷ 1 ʉʪʘʥʮʠʷ 2 

ɼʣʠʥʘ ʨʘʢʦʚʠʥʳ, ʤʤ 34.4 Ñ 1.1 (21.4ï43.0) 26.9 Ñ 0.5 (19.1ï35.1) 

ʐʠʨʠʥʘ ʨʘʢʦʚʠʥʳ, ʤʤ 27.9 Ñ 1.2 (15.2ï43.0) 21.7 Ñ 0.5 (17.3ï29.1) 

ɺʳʩʦʪʘ ʨʘʢʦʚʠʥʳ, ʤʤ 14.5 Ñ 0.6 (7.0ï18.1) 12.2 Ñ 0.3 (8.1ï20.0) 

ɺʳʩʦʪʘ/ɼʣʠʥʘ 0.43 Ñ 0.05 (0.33ï0.53) 0.45 Ñ 0.07 (0.35ï0.62) 

ʄʘʩʩʘ ʦʩʦʙʠ, ʛ 5.99 Ñ 0.50 (0.90ï10.06)  3.68 Ñ 0.28 (1.10ï6.67) 

 
ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʳ ʜʦʧʫʩʢʘʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʝʜʘʥʠʷ ʣʠʯʠʥʦʢ ʥʘ ʢʦʨʧʫʩʘʭ 

ʩʫʜʦʚ ʠ ʧʝʨʝʥʦʩ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʦʩʪʘʚʝ ʦʙʨʘʩʪʘʥʠʷ ʚ ʥʦʚʳʝ ʘʢʚʘʪʦʨʠʠ, 
ʛʜʝ ʦʥʠ ʚʳʧʫʩʪʷʪ ʚ ʚʦʜʫ ʷʡʮʘ, ʘ ʠʭ ʣʠʯʠʥʢʠ ʦʙʨʘʟʫʶʪ ʥʦʚʫʶ ʧʦʧʫʣʷʮʠʶ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʣʠʯʠʥʢʠ Patella sp. ʚ ʧʦʨʪʫʛʘʣʴʩʢʦʤ ʧʦʨʪʫ ʧʨʠ ʦʩʝʜʘʥʠʠ 
ʧʨʝʜʧʦʯʠʪʘʣʠ ʧʣʘʩʪʠʢʦʚʳʝ ʧʘʥʝʣʠ ʩʢʘʣʴʥʳʤ ʧʦʨʦʜʘʤ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʠʥʪʝʨʝʩʝʥ ʬʘʢʪ ʦʙʥʘʨʫʞʝʥʠʷ ʧʫʩʪʦʡ ʨʘʢʦʚʠʥʳ P. ulyssiponensis ʥʘ ʙʝʨʝʛʫ ʨ. 
ɺʦʣʛʠ (ʨʘʡʦʥ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ), ʢʫʜʘ ʦʥʘ ʤʦʛʣʘ ʙʳʪʴ ʟʘʥʝʩʝʥʘ 
ʪʦʣʴʢʦ ʚ ʩʦʩʪʘʚʝ ʦʙʨʘʩʪʘʥʠʷ ʩʫʜʥʘ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʘʢʞʝ ʚʘʞʥʳ 
ʜʣʷ ʦʮʝʥʢʠ ʠʩʪʦʯʥʠʢʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʧʫʣʷʮʠʠ. ʏʝʨʥʦʤʦʨʩʢʠʝ Patella spp. 
ʠʤʝʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʦʩʦʙʝʡ ʪʝʭ ʞʝ ʚʠʜʦʚ. 
ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʥʘʤʠ ʦʩʦʙʠ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʤʝʣʴʯʝ, ʥʦ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 
ʨʘʢʦʚʠʥʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʘʢʦʚʳʤʠ ʠʟ ʏʝʨʥʦʛʦ ʠ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʚʠʜʘ ʥʝʦʙʭʦʜʠʤʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʯʝʨʥʦʤʦʨʩʢʦʡ ʶʞʥʦʡ ʠ ʢʘʚʢʘʟʩʢʦʡ ʧʦʧʫʣʷʮʠʡ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʅʀʆʂʊʈ 122021300032-2 ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʤʦʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʘʜʤʠʨʘʣʘ ʌ.ʌ. ʋʰʘʢʦʚʘ çɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ ʟʘʣʠʚʦʚ ʠ ʙʫʭʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʰʝʣʴʬʘ ʏʝʨʥʦʛʦ 
ʤʦʨʷ ʠ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʫʜʦʭʦʜʩʪʚʘè.  
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ʆʉʆɹɽʅʅʆʉʊʀ ɿɸʈɸɾɽʅʀʗ ʏɽʈʅʆʄʆʈʉʂʆɻʆ ɻʈɽɹʅɽɺʀʂɸ 

PLEUROBRACHIA PILEUS (O. F. M¦LLER, 1776) ʅɽʄɸʊʆɼʆʁ 

HYSTEROTHYLACIUM ADUNCUM (RUDOLPHI , 1802) ɺ ʃɽʊʅʀʁ ʉɽɿʆʅ 

ʉʠʣʘʢʦʚ ʄ. ʀ., ʊʝʤʥʳʭ ɸ. ɺ., ɿʘʚʴʷʣʦʚ ɸ. ɺ., ʏʫʜʠʥʦʚʩʢʠʭ ɽ. ʉ. 

ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʶʞʥʳʭ ʤʦʨʝʡ ʠʤ. ɸ.ʆ. ʂʦʚʘʣʝʚʩʢʦʛʦ ʈɸʅ, 

ʛ. ʉʝʚʘʩʪʦʧʦʣʴ, ilmihvokalis@mail.ru 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʎʝʥʪʨʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

ñʅʀʉ ʇʨʦʬʝʩʩʦʨ ɺʦʜʷʥʠʮʢʠʡò ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʶʞʥʳʭ ʤʦʨʝʡ. ʉʙʦʨ 

ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʠʶʣʝïʘʚʛʫʩʪʝ 2022 ʛ. ʚʦ ʚʨʝʤʷ 123 ʨʝʡʩʘ ʅʀʉ 

ñʇʨʦʬʝʩʩʦʨ ɺʦʜʷʥʠʮʢʠʡò ʚ ʨʘʡʦʥʝ ʶʞʥʦʛʦ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʨʳʤʘ 

(ʏʸʨʥʦʝ ʤʦʨʝ) ʥʘ 12 ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʩʪʘʥʮʠʷʭ (ʥʫʤʝʨʘʮʠʷ ʩʪʘʥʮʠʡ ʩ ʟʘʧʘʜʘ ʥʘ 

ʚʦʩʪʦʢ) ʩʝʪʴʶ ʍʝʥʩʝʥʘ (ʜʠʘʤʝʪʨ ʚʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 70 ʩʤ, ʷʯʝʷ 400 ʤʢʤ). 

ʅʘ ʠʩʩʣʝʜʫʝʤʦʤ ʧʦʣʠʛʦʥʝ ʟʘ ʧʝʨʠʦʜ ʨʘʙʦʪ ʦʙʥʘʨʫʞʝʥʦ 685 ʵʢʟ. 

Pleurobrachia pileus (O.F. M¿ller, 1776), ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ (ʦʨʘʣʴʥʦ-ʘʙʦʨʘʣʴʥʘʷ 

ʜʣʠʥʘ ʪʝʣʘ) ʩʦʩʪʘʚʣʷʣʠ ʦʪ 4 ʜʦ 22 ʤʤ. ɺ ʚʳʙʦʨʢʝ ʧʨʝʦʙʣʘʜʘʣʠ ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ 

ʦʩʦʙʠ P. pileus ʩ ʜʣʠʥʦʡ ʪʝʣʘ ʤʝʥʝʝ 10 ʤʤ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ 62.3% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ (ʨʠʩ. 1). ʅʘʠʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʫ ʛʨʫʧʧ ʨʘʟʤʝʨʦʤ 5, 8 ʠ 

9 ʤʤ. ʄʠʥʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ P. pileus ʦʪʤʝʯʝʥʘ ʥʘ ʩʪʘʥʮʠʷʭ ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʜʳ (26.4ï26.9Áʉ).  

 

 
ʈʠʩʫʥʦʢ 1. ʏʠʩʣʝʥʥʦʩʪʴ Pleurobrachia pileus ʨʘʟʥʳʭ ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ ʥʘ 

ʩʪʘʥʮʠʷʭ 

 

ʅʘ 10 ʠʟ 12 ʩʪʘʥʮʠʡ (ʪʘʙʣʠʮʘ) ʦʙʥʘʨʫʞʝʥʳ 46 ʦʩʦʙʝʡ P. pileus, ʟʘʨʘʞʝʥʥʳʭ 

ʥʝʤʘʪʦʜʦʡ Hysterothylacium aduncum, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 6.9% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʨʝʙʥʝʚʠʢʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʘʞʝʥʥʳʭ ʦʩʦʙʝʡ, 9 ʵʢʟ. 

ʚ ʦʜʥʦʡ ʧʨʦʙʝ, ʦʙʥʘʨʫʞʝʥʦ ʥʘ ʩʪʘʥʮʠʠ 10. ʉʨʝʜʠ ʟʘʨʘʞʝʥʥʳʭ ʛʨʝʙʥʝʚʠʢʦʚ 
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ʪʦʣʴʢʦ ʦʜʠʥ ʙʳʣ ʤʝʥʝʝ 10 ʤʤ, ʦʩʪʘʣʴʥʳʝ ʟʘʨʘʞʝʥʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʙʳʣʠ ʢʨʫʧʥʝʝ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʤʘʪʦʜ ʚ ʦʜʥʦʡ ʦʩʦʙʠ P. pileus ʥʝ ʧʨʝʚʳʰʘʣʦ 2 ʵʢʟ. 

ɺʳʩʦʢʠʡ ʠʥʜʝʢʩ ʦʙʠʣʠʷ ʟʘʨʘʞʝʥʥʦʩʪʠ (0.67ï0.75) ʫ ʦʩʦʙʝʡ P. pileus 

ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ 17ï19 ʤʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʦʜʥʦʠʤʝʥʥʳʡ ʠʥʜʝʢʩ ʜʣʷ 

ʚʩʝʡ ʚʳʙʦʨʢʠ, ʪʘʢ ʢʘʢ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʛʨʝʙʥʝʚʠʢʦʚ ʪʘʢʠʭ ʨʘʟʤʝʨʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 6%. ʆʜʥʘʢʦ ʩʨʝʜʠ P. pileus ʨʘʟʤʝʨʦʤ 17 ʠ 18 ʤʤ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʘʞʝʥʥʳʭ ʦʩʦʙʝʡ ï 11 ʠ 10 ʵʢʟ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʨʫʧʥʳʝ ʦʩʦʙʠ ʩʚʳʰʝ 20 ʤʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠʥʠʯʥʳʤʠ 

ʵʢʟʝʤʧʣʷʨʘʤʠ ʠ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 1% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ. ɼʦʣʷ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 10 ʤʤ ʥʘ ʩʪʘʥʮʠʷʭ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

15ï44%, ʘ ʜʣʷ ʚʩʝʡ ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʣʷʝʪ 34.7% , ʯʪʦ ʤʝʥʴʰʝ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʟʘ ʵʪʦʪ ʞʝ ʩʝʟʦʥ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʛʜʝ ʥʘʙʣʶʜʘʣʘʩʴ 

ʦʙʨʘʪʥʘʷ ʢʘʨʪʠʥʘ [1].  

 

ʊʘʙʣʠʮʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʪʘʥʮʠʷʤ ʙʠʦʤʘʩʩʳ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʦʙʝʡ 

ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʨʘʟʤʝʨʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʘʞʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʛʨʝʙʥʝʚʠʢʘ 

Pleurobrachia pileus 
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ʏʠʩʣʝʥʥʦʩʪʴ  
ɼʦʤʠʥʠʨʫʶʱʠʝ ʥʘ 

ʩʪʘʥʮʠʠ ʦʩʦʙʠ 

ɿʘʨʘʞʝʥʥʳʝ ʦʩʦʙʠ, 

ʵʢʟ. 

ʚʩʝʛʦ, 

ʵʢʟ. 
ʵʢʟ./ ʤ3 

ʦʩʦʙʠ 

>10 ʤʤ, 

% 

ʨʘʟʤʝʨ, 

ʤʤ 

ʚʩʝʛʦ, 

ʵʢʟ. 

ʜʦʣʷ, 

%  

ʚʩʝʛʦ, 

ʵʢʟ. 

ʦʩʦʙʠ > 10 

ʤʤ, ʵʢʟ. 

1 140 0.14 46 0,9 24 9 10 22 1 1 

2 137 0.40 59 1,2 42 5, 8 8 14 4 4 

3 126 0.14 38 0,8 24 5 16 42 0 0 

4 464 0.06 12 0,2 42 9, 14 3 25 2 2 

5 353 0,14 28 0,5 29 8 6 21 2 2 

6 1041 0.20 68 1,1 26 8 12 18 4 4 

7 1318 0.22 54 0,8 44 5 12 22 6 6 

8 1460 0.18 39 0,6 44 5 7 18 5 5 

9 1460 0.34 106 1,4 39 9 21 20 6 6 

10 1241 0.34 107 1,3 38 8 20 19 9 8 

11 1178 0.12 46 0,7 15 8 14 30 0 0 

12 264 0.24 82 1,0 39 5 15 18 7 7 

 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʥʝʤʘʪʦʜʳ H. aduncum ʩʚʷʟʘʥ ʩʦ ʩʤʝʥʦʡ ʭʦʟʷʝʚ ʧʨʠ 

ʪʨʦʬʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ [2], ʧʦʵʪʦʤʫ ʚʦʟʤʦʞʥʳʭ ʧʨʝʜʳʜʫʱʠʭ ʭʦʟʷʝʚ ʜʦ P. 

pileus ʥʘʜʦ ʠʩʢʘʪʴ ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʵʪʦʛʦ ʛʨʝʙʥʝʚʠʢʘ. ɺ ʧʠʱʝʚʳʭ ʢʦʤʢʘʭ P. 

pileus ʢʦʧʝʧʦʜʘ Pseudocalanus elongatus ̫ʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʧʦ ʤʘʩʩʦʚʦʩʪʠ ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʜʦ 30% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʠʱʠ [1]. ʀʤʝʥʥʦ P. elongatus ʫʢʘʟʳʚʘʝʪʩʷ 
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ʢʘʢ ʧʝʨʚʳʡ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʭʦʟʷʠʥ ʥʝʤʘʪʦʜʳ H. aduncum ʚ ʏʸʨʥʦʤ ʤʦʨʝ, ʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʱʝʪʠʥʢʦʯʝʣʶʩʪʥʳʭ Sagitta setosa ï ʢʘʢ ʚʪʦʨʦʡ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʏʸʨʥʦʤ ʤʦʨʝ ʤʘʩʩʦʚʦʝ ʟʘʣʝʛʘʥʠʝ P. pileus ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʫʟʢʠʡ ʩʣʦʡ ʪʦʣʱʠʥʦʡ 3ï5 ʤʝʪʨʦʚ ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 50 ʤ [1]. ɿʜʝʩʴ ʞʝ 

ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʧʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ P. pileus ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 10 ʤʤ. ɻʣʫʙʞʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʦʠ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʦʧʝʧʦʜʳ Pseudocalanus elongatus 

ʠ ʫ ʩʘʤʦʡ ʛʨʘʥʠʮʳ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʩʝʨʦʚʦʜʦʨʦʜʥʦʡ ʟʦʥʳ ï ʩʘʛʠʪʪʳ S. setosa. 

ʂʦʧʝʧʦʜʘ P. elongatus, ʩʦʚʝʨʰʘʷ ʩʫʪʦʯʥʳʝ ʤʠʛʨʘʮʠʠ, ʧʨʦʭʦʜʠʪ ʩʢʚʦʟʴ ʩʣʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʨʝʙʥʝʚʠʢʘ [3].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʫʧʥʳʝ ʧʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ ʛʨʝʙʥʝʚʠʢʘ P. pileus ʠʤʝʶʪ 

ʙʦʣʴʰʝ ʰʘʥʩʦʚ ʧʨʠʦʙʨʝʩʪʠ ʪʨʦʬʠʯʝʩʢʠʤ ʧʫʪʝʤ ʥʝʤʘʪʦʜʫ ʦʪ ʝʝ ʚʦʟʤʦʞʥʳʭ 

ʭʦʟʷʝʚ P. elongatus ʠ S. setosa, ʯʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʚʦʜʳ 

ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʟʘʜʘʥʠʷ ʈɸʅ ˉ 124030100137-6 

ñʌʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʘʜʘʧʪʘʮʠʠ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ ʢ ʫʩʣʦʚʠʷʤ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʵʢʦʪʦʧʦʚ ʏʝʨʥʦʛʦ ʠ 

ɸʟʦʚʩʢʦʛʦ ʤʦʨʝʡ ʠ ʜʨʫʛʠʭ ʘʢʚʘʪʦʨʠʡ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘò 
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ɹʠʦʣʶʤʠʥʝʩʮʝʥʪʥʫʶ ʨʝʘʢʮʠʶ ʩʚʝʪʷʱʠʭʩʷ ʚʠʜʦʚ ʞʝʣʝʪʝʣʦʛʦ 

ʤʘʢʨʦʧʣʘʥʢʪʦʥʘ ʠʟʫʯʘʣʠ ʚ ʭʦʜʝ 96-ʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʨʝʡʩʘ ʥʘ ʅʀʉ 

ñɸʢʘʜʝʤʠʢ ʄʩʪʠʩʣʘʚ ʂʝʣʜʳʰò ʚ ʠʶʣʝïʘʚʛʫʩʪʝ 2024 ʛ. ʚʦ ʚʨʝʤʷ ʧʦʣʷʨʥʦʛʦ ʜʥʷ. 

ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʝʨʪʠʢʘʣʴʥʳʤ ʪʦʪʘʣʴʥʳʤ ʣʦʚʦʤ ʩʝʪʴʶ ʀʂʉ-80. 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʙʦʨʪʥʦʡ ʚʦʜʳ ʧʨʠ ʩʙʦʨʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘʭʦʜʠʣʘʩʴ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ -1.5 ʜʦ 6.0Áʉ. ɸʢʪʠʚʥʳʭ ʠ ʥʝʧʦʚʨʝʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠʟʚʣʝʢʘʣʠ 

ʠʟ ʧʨʦʙ ʠ ʧʨʦʚʦʜʠʣʠ ʧʦʩʪʝʧʝʥʥʫʶ ʤʥʦʛʦʯʘʩʦʚʫʶ ʘʢʢʣʠʤʘʪʠʟʘʮʠʶ ʢ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʫʩʣʦʚʠʷʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʤʦʨʩʢʦʤ ʬʠʣʴʪʨʘʪʝ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʚʦʜʳ (ʷʯʝʷ ʬʠʣʴʪʨʘ 0.45 ʤʢʤ). ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ 

ʞʝʣʝʪʝʣʳʤʠ ʤʘʢʨʦʧʣʘʥʢʪʦʥʥʳʤʠ ʚʠʜʘʤʠ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʦʪ 14 ʜʦ 16Áʉ. ɼʣʷ ʩʪʠʤʫʣʷʮʠʠ ʙʠʦʣʶʤʠʥʝʩʮʝʥʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʭʘʥʠʯʝʩʢʠʡ (ʚʚʝʜʝʥʠʝ ʤʦʨʩʢʦʡ ʚʦʜʳ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʦʪʦʢʘ) ʠ ʭʠʤʠʯʝʩʢʠʡ (ʚʚʝʜʝʥʠʝ 95% ʵʪʘʥʦʣʘ) ʤʝʪʦʜʳ. 

ʋ ʛʨʝʙʥʝʚʠʢʦʚ ʨʦʜʘ Beroe ʧʨʠ ʨʘʚʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʠʦʣʶʤʠʥʝʩʮʝʥʪʥʳʭ 

ʩʠʛʥʘʣʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʠʛʥʘʣʘ ʧʨʠ ʭʠʤʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷʮʠʠ ʙʳʣʠ 

ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ, (ʨʠʩ. 1ʘ). ɼʣʷ ʛʨʝʙʥʝʚʠʢʦʚ ʨʦʜʘ 

Pleurobrachia ʘʤʧʣʠʪʫʜʘ ʙʠʦʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʩʠʛʥʘʣʘ ʚʳʰʝ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʩʪʠʤʫʣʷʮʠʠ. ʕʥʝʨʛʠʷ ʩʠʛʥʘʣʘ ʥʘʤʥʦʛʦ ʩʣʘʙʝʝ, ʯʝʤ ʫ ʚʠʜʦʚ ʨʦʜʘ Beroe (ʨʠʩ. 1ʙ). 

ʋ ʛʠʜʨʦʤʝʜʫʟ ʨʦʜʘ Sarsia ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʵʢʩʧʦʟʠʮʠʠ ʚ ʪʝʤʥʦʪʝ ʫʨʦʚʝʥʴ 

ʘʤʧʣʠʪʫʜʳ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷʮʠʠ ʦʯʝʥʴ ʥʠʟʢʠʡ, ʟʘʪʦ ʧʨʠ ʭʠʤʠʯʝʩʢʦʡ 

ʩʪʠʤʫʣʷʮʠʠ ʠʤʧʫʣʴʩʳ ʩʣʠʚʘʶʪʩʷ ʚ ʩʧʣʦʰʥʫʶ ñʛʨʝʙʝʥʢʫò (ʨʠʩ. 1ʚ). ʇʨʠ 

ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʚ ʪʝʤʥʦʪʝ ʘʤʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ ʠ ʵʥʝʨʛʠʷ ʙʦʣʴʰʝ ʧʨʠ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷʮʠʠ, ʙʠʦʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʦʪʢʣʠʢ ʥʘ ʭʠʤʠʯʝʩʢʫʶ 

ʩʪʠʤʫʣʷʮʠʶ ʯʘʩʪʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʦʨʦʛʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʙʦʨʘ ʠʣʠ 

ʦʪʩʫʪʩʪʚʫʝʪ.  

ɹʠʦʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʩʠʛʥʘʣ ʫ ʩʠʬʦʥʦʬʦʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʣʛʠʤ ʠ 

ʧʦʩʪʝʧʝʥʥʳʤ ʟʘʪʫʭʘʥʠʝʤ. ʆʩʥʦʚʥʘʷ ʵʥʝʨʛʠʷ ʩʠʛʥʘʣʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʚʳʝ ʜʚʝ-

ʪʨʠ ʩʝʢʫʥʜʳ ʙʠʦʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʦʪʢʣʠʢʘ. ʀʤʧʫʣʴʩ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ 

(ʘʤʧʣʠʪʫʜʦʡ) ʚʩʝʛʦ ʩʠʛʥʘʣʘ ʫʟʢʠʡ ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ 0.1 ʩ. ʆʙʱʘʷ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʙʠʦʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʦʪʢʣʠʢʘ ʫ ʩʠʬʦʥʦʬʦʨ ʥʘ ʧʦʨʷʜʦʢ ʚʳʰʝ, ʯʝʤ 

ʫ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 60 ʩ ʧʨʠ ʭʠʤʠʯʝʩʢʦʡ 

ʩʪʠʤʫʣʷʮʠʠ (ʨʠʩ. 1ʜ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʛʨʝʙʥʝʚʠʢʦʚ ʠ ʤʝʜʫʟ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1 

ʜʦ 6 ʩ. ɸʤʧʣʠʪʫʜʘ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷʮʠʠ ʥʘ ʧʦʨʷʜʦʢ ʚʳʰʝ, ʯʝʤ ʧʨʠ 

ʭʠʤʠʯʝʩʢʦʡ. 
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ʈʠʩʫʥʦʢ 1. ʊʠʧʠʯʥʳʝ ʛʨʘʬʠʢʠ ʙʠʦʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʩʠʛʥʘʣʘ ʞʝʣʝʪʝʣʦʛʦ 

ʤʘʢʨʦʧʣʘʥʢʪʦʥʘ ɸʨʢʪʠʢʠ 

 

ɼʘʥʥʳʝ ʦ ʧʘʨʘʤʝʪʨʘʭ ʙʠʦʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʞʝʣʝʪʝʣʳʭ ʚ ɸʨʢʪʠʢʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ [1]. ʏʘʩʪʦ ʫʢʘʟʳʚʘʝʪʩʷ 

ʠʥʪʝʛʨʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝʡ ʵʥʝʨʛʠʠ ʦʪ ʩʚʝʪʷʱʠʭʩʷ ʚʠʜʦʚ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʛʦʨʠʟʦʥʪʝ, ʩʦʙʨʘʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʟʦʥʜʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ [2]. 

ɿʥʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʦʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʩʠʛʥʘʣʦʚ ʩʚʝʪʷʱʠʭʩʷ ʧʣʘʥʢʪʦʥʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʢʘʢ ʜʣʷ ʦʮʝʥʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʵʪʠʭ ʦʨʛʘʥʠʟʤʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʝʘʢʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʦʣʣʶʪʘʥʪʳ), 

ʪʘʢ ʠ ʜʣʷ ʵʢʩʧʨʝʩʩ-ʦʮʝʥʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʘʥʢʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʩʪʦʣʙʝ 

ʚʦʜʳ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʟʦʥʜʠʨʦʚʘʥʠʠ ʙʠʦʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ ʧʨʠʙʦʨʘʤʠ [3].  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʜʣʷ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʙʠʦʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʩʠʛʥʘʣʘ ʞʝʣʝʪʝʣʦʛʦ ʤʘʢʨʦʧʣʘʥʢʪʦʥʘ. ʇʦʩʣʝʜʫʶʱʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʙʠʦʣʶʤʠʥʝʩʮʝʥʮʠʠ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ 

ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʨʘʟʣʠʯʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʩʚʝʪʷʱʠʝʩʷ ʦʨʛʘʥʠʟʤʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʟʘʜʘʥʠʷ ʈɸʅ ˉ 124030100137-6 

ñʌʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʘʜʘʧʪʘʮʠʠ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ ʢ ʫʩʣʦʚʠʷʤ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʵʢʦʪʦʧʦʚ ʏʝʨʥʦʛʦ ʠ 

ɸʟʦʚʩʢʦʛʦ ʤʦʨʝʡ ʠ ʜʨʫʛʠʭ ʘʢʚʘʪʦʨʠʡ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘò. 
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ɿɸɺʀʉʀʊ ʃʀ ʋʉʇɽʐʅʆʉʊʔ ʇʈʀʂʈɽʇʃɽʅʀʗ ʀ ɺʓɾʀɺɸʅʀʗ 

ɹɸʃɸʅʋʉɸ HESPERIBALANUS HESPERIUS ʆʊ ʆɹʀʃʀʗ ʆʉʆɹɽʁ 

ʉɺʆɽɻʆ ɺʀɼɸ ɺ ʕʇʀɹʀʆɿɽ ʇʈʀʄʆʈʉʂʆɻʆ ɻʈɽɹɽʐʂɸ? 

ʉʠʣʠʥʘ ɸ. ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, allasilina@mail.ru 

 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʩʝʜʝʥʪʘʨʥʦʛʦ ʩʫʙʣʠʪʦʨʘʣʴʥʦʛʦ ʙʘʣʘʥʫʩʘ Hesperibalanus 

(= Solidobalanus) hesperius ʚʢʣʶʯʘʝʪ ʧʝʣʘʛʠʯʝʩʢʫʶ ʣʠʯʠʥʦʯʥʫʶ ʩʪʘʜʠʶ. 

ʆʩʚʦʝʥʠʝ ʤʦʨʩʢʠʭ ʩʫʙʩʪʨʘʪʦʚ ʝʛʦ ʣʠʯʠʥʢʘʤʠ ʧʨʠʚʦʜʠʪ ʣʠʙʦ ʢ ʧʦʩʪʦʷʥʥʦʤʫ 

ʧʨʠʢʨʝʧʣʝʥʠʶ ʠ ʤʝʪʘʤʦʨʬʦʟʫ, ʣʠʙʦ ʢ ʛʠʙʝʣʠ ʠʣʠ ʦʪʪʦʨʞʝʥʠʶ ʦʪ ʩʫʙʩʪʨʘʪʘ. H. 

hesperius ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʢʘʢ ʵʧʠʙʠʦʥʪ ʤʦʣʣʶʩʢʦʚ ʠ ʢʨʘʙʦʚ ʠ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ 

ʥʘ ʩʫʜʘʭ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʷʭ, ʢʘʤʥʷʭ ʠ ʛʘʣʴʢʝ. ʇʦʜʭʦʜʷʱʠʤ 

ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʧʦʩʝʣʝʥʠʷ ʣʠʯʠʥʦʢ ʙʘʣʘʥʫʩʘ ʩʣʫʞʘʪ ʨʘʢʦʚʠʥʳ ʧʦʜʚʠʞʥʳʭ 

ʤʦʣʣʶʩʢʦʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʯʪʠ ʩʚʦʙʦʜʥʳ ʦʪ ʠʣʘ, ʘ ʠʭ ʰʝʨʦʭʦʚʘʪʦʩʪʴ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʦʪ ʩʤʳʚʘʥʠʷ ʣʠʯʠʥʦʢ. ʇʦʜʚʠʞʥʦʩʪʴ ʪʘʢʦʛʦ ʩʫʙʩʪʨʘʪʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʘʙʞʝʥʠʶ ʦʩʝʚʰʝʡ ʤʦʣʦʜʠ ʧʠʱʝʡ ʠ ʢʠʩʣʦʨʦʜʦʤ. 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʦʣʦʜʠ 

ʙʘʣʘʥʫʩʘ H. hesperius ʥʘ ʨʘʢʦʚʠʥʘʭ ʧʨʠʤʦʨʩʢʦʛʦ ʛʨʝʙʝʰʢʘ Patinopecten 

(=Mizuhopecten) yessoensis ʚ ʯʠʩʪʦʤ ʦʪʢʨʳʪʦʤ ʟʘʣ. ʉʠʚʫʯʴʷ (ʟʘʣ. ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ, ʗʧʦʥʩʢʦʝ ʤʦʨʝ), ʫʯʘʩʪʦʢ ʩ ʧʝʩʯʘʥʳʤ ʛʨʫʥʪʦʤ. ʉʙʦʨ ʛʨʝʙʝʰʢʦʚ 

ʧʨʦʚʦʜʠʣʠ ʚ ʘʚʛʫʩʪʝ, ʚ ʧʝʨʠʦʜ ʧʦʩʝʣʝʥʠʷ ʣʠʯʠʥʦʢ ʙʘʣʘʥʫʩʘ. ʅʘ ʥʝʧʦʜʚʠʞʥʳʭ 

ʩʫʙʩʪʨʘʪʘʭ ʚ ʟʘʣʠʚʝ H. hesperius ʥʝ ʦʙʥʘʨʫʞʝʥ, ʥʦ ʥʘʡʜʝʥ ʥʘ ʩʪʚʦʨʢʘʭ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʨʝʙʝʰʢʦʚ. ʅʘ ʚʝʨʭʥʝʡ ʩʪʚʦʨʢʝ ʢʘʞʜʦʛʦ ʛʨʝʙʝʰʢʘ ʧʦʜʩʯʠʪʳʚʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʠ ʤʝʨʪʚʳʭ ʙʘʣʘʥʫʩʦʚ ʠ ʠʟʤʝʨʷʣʠ ʙʘʟʘʣʴʥʫʶ ʜʣʠʥʫ ʢʘʞʜʦʡ 

ʦʩʦʙʠ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʨʘʢʦʚʠʥʳ ʛʨʝʙʝʰʢʘ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʩʫʙʩʪʨʘʪ ʜʣʷ 

ʧʦʩʝʣʝʥʠʷ ʤʦʣʦʜʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʣʠʷʥʠʷ ʚʦʟʨʘʩʪʘ 

ʛʨʝʙʝʰʢʦʚ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʣʘʥʫʩʦʚ ʩʨʘʚʥʠʚʘʣʠ ʠʭ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʩʨʝʜʥʠʭ ʧʦ ʚʦʟʨʘʩʪʫ (5ï8-ʣʝʪʥʠʭ) ʛʨʝʙʝʰʢʦʚ. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʙʳʣ 

ʧʨʠʤʝʥʝʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʝʣʠʚʰʝʡʩʷ 

ʤʦʣʦʜʠ ʙʘʣʘʥʫʩʘ (ʩ ʙʘʟʘʣʴʥʦʡ ʜʣʠʥʦʡ ʜʦ 2 ʤʤ, ʪ.ʝ. ʚ ʚʦʟʨʘʩʪʝ ʤʝʥʝʝ 1 ʤʝʩ.) ʠ 

ʦʙʠʣʠʝʤ ʙʘʣʘʥʫʩʦʚ ʥʘ ʩʪʚʦʨʢʝ ʜʦ ʦʩʝʜʘʥʠʷ ʣʠʯʠʥʦʢ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʣʦʜʠ ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʙʘʣʘʥʫʩʦʚ ʥʘ ʚʝʨʭʥʝʡ 

ʩʪʚʦʨʢʝ ʛʨʝʙʝʰʢʘ. 

ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʣʘʥʫʩʦʚ ʥʘ ʚʝʨʭʥʠʭ ʩʪʚʦʨʢʘʭ ʛʨʝʙʝʰʢʦʚ 

ʩʦʩʪʘʚʠʣʘ 331.1ï409.5 ʦʩʦʙʝʡ (ʤʘʢʩʠʤʘʣʴʥʘʷ ï 772 ʦʩʦʙʠ; ʤʠʥʠʤʘʣʴʥʘʷ ï 74); 

38.5ï48.3% ʠʟ ʥʠʭ ʙʳʣʠ ʞʠʚʳʤʠ. ʏʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʠʣʠʷ ʙʘʣʘʥʫʩʦʚ ʥʘ 

ʚʝʨʭʥʠʭ ʩʪʚʦʨʢʘʭ ʛʨʝʙʝʰʢʦʚ ʙʳʣʦ ʥʝʦʙʳʯʥʳʤ (ʨʠʩ. 1). ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʯʘʩʪʦʪʳ 

ʧʦʣʫʯʝʥʳ ʜʣʷ ʤʠʥʠʤʘʣʴʥʳʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʣʘʥʫʩʦʚ 

ʥʘ ʩʪʚʦʨʢʘʭ. ʇʨʠʤʝʨʥʦ ʫ ʯʝʪʚʝʨʪʠ ʧʦʧʫʣʷʮʠʠ ʛʨʝʙʝʰʢʦʚ ʥʘ ʨʘʢʦʚʠʥʘʭ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʘʥʫʩʦʚ; ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʣʘʥʫʩʦʚ ʙʳʣʘ ʫ ʚʪʦʨʦʡ ʯʝʪʚʝʨʪʠ ʧʦʧʫʣʷʮʠʠ, ʘ ʫ ʧʦʣʦʚʠʥʳ 
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ʧʦʧʫʣʷʮʠʠ ʤʦʣʣʶʩʢʦʚ ʦʙʥʘʨʫʞʝʥʦ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʘʥʫʩʦʚ (ʨʠʩ. 1), ʪʦ 

ʝʩʪʴ ʟʘʩʝʣʝʥʠʝ ʩʪʚʦʨʦʢ ʙʳʣʦ ʥʝʨʘʥʜʦʤʥʳʤ, ʧʦʜʯʠʥʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʣʠʯʠʥʦʢ ʠ ʧʦʧʫʣʷʮʠʠ ʙʘʣʘʥʫʩʘ. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʣʘʥʫʩʘ Hesperibalanus 

hesperius ʥʘ ʚʝʨʭʥʠʭ ʩʪʚʦʨʢʘʭ 5-8-ʣʝʪʥʠʭ ʛʨʝʙʝʰʢʦʚ Patinopecten yessoensis, ʥʘ 

ʧʝʩʯʘʥʦʤ ʛʨʫʥʪʝ ʚ ʙʫʭʪʝ ʉʠʚʫʯʴʷ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. 
 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʜʠ ʟʥʘʯʠʤʦ 

ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʣʘʥʫʩʦʚ ʥʘ ʩʪʚʦʨʢʝ ʛʨʝʙʝʰʢʘ ʜʦ ʧʨʠʢʨʝʧʣʝʥʠʷ 

ʣʠʯʠʥʦʢ. ʊʦ ʝʩʪʴ, ʯʝʤ ʚʳʰʝ ʙʳʣʦ ʦʙʠʣʠʝ ʙʘʣʘʥʫʩʦʚ ʥʘ ʩʪʚʦʨʢʝ ʛʨʝʙʝʰʢʘ, ʪʝʤ 

ʫʩʧʝʰʥʝʝ ʣʠʯʠʥʢʠ ʩʝʣʠʣʠʩʴ ʥʘ ʨʘʢʦʚʠʥʫ, ʧʨʠʢʨʝʧʣʷʣʠʩʴ ʢ ʥʝʡ ʠ ʚʳʞʠʚʘʣʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʚʳʭ ʤʦʣʦʜʳʭ ʙʘʣʘʥʫʩʦʚ ʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʚʳʭ ʙʘʣʘʥʫʩʦʚ ʜʦ ʦʩʝʜʘʥʠʷ ʣʠʯʠʥʦʢ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤ. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʟʘʠʤʦʩʚʷʟʠ 

ʣʫʯʰʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʙʦʣʝʝ ʟʥʘʯʠʤʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʣʠʩʴ ʩʪʝʧʝʥʥʦʡ ʢʨʠʚʦʡ, ʘ 

ʥʝ ʧʨʷʤʦʡ ʣʠʥʠʝʡ (ʨʠʩ. 2ɸ, ɹ). ʆʙʠʣʠʝ ʤʦʣʦʜʠ, ʢʘʢ ʠʭ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ, ʪʘʢ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʦʩʦʙʝʡ, ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩ ʧʦʚʳʰʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ 

ʙʘʣʘʥʫʩʦʚ ʥʘ ʩʪʚʦʨʢʝ, ʥʦ ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ ʚʳʰʝ 1.65 ʵʢʟ./ʩʤ2 ʦʥʦ 

ʫʤʝʥʴʰʘʣʦʩʴ. 

ɺʳʷʚʣʝʥʥʘʷ ʩʢʣʦʥʥʦʩʪʴ ʙʘʣʘʥʫʩʦʚ ʢ ʩʢʫʯʝʥʥʦʩʪʠ (ʘʛʨʝʛʠʨʦʚʘʥʥʦʩʪʠ) 

ʦʩʦʙʝʡ, ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ, ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʟʫʯʘʝʤʦʛʦ ʩʝʜʝʥʪʘʨʥʦʛʦ ʚʠʜʘ. ʆʜʥʘʢʦ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʙʘʣʘʥʫʩʦʚ 

ʥʘ ʩʪʚʦʨʢʝ ʛʨʝʙʝʰʢʘ ʫʩʧʝʰʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʤʦʣʦʜʠ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪʩʷ. ʉʢʦʨʝʝ 

ʚʩʝʛʦ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʧʠʱʫ ʠ ʩʫʙʩʪʨʘʪ ʤʝʞʜʫ ʙʘʣʘʥʫʩʘʤʠ, 

ʧʦʩʢʦʣʴʢʫ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʢʘʢ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʚʦʡ ʤʦʣʦʜʠ ʠ 

ʚʩʝʭ ʞʠʚʳʭ ʙʘʣʘʥʫʩʦʚ (ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʠʱʠ ʠ ʢʠʩʣʦʨʦʜʘ) ʥʘ ʩʪʚʦʨʢʝ, ʪʘʢ ʠ ʤʝʞʜʫ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʤʦʣʦʜʠ ʠ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ (ʞʠʚʳʭ ʠ ʤʝʨʪʚʳʭ) ʙʘʣʘʥʫʩʦʚ ʥʘ 

ʨʘʢʦʚʠʥʝ (ʟʘʥʠʤʘʶʱʠʭ ʩʫʙʩʪʨʘʪ) ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ. 
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ʈʠʩʫʥʦʢ 2. ʆʙʠʣʠʝ ʤʦʣʦʜʠ ʙʘʣʘʥʫʩʘ Hesperibalanus hesperius ʥʘ ʚʝʨʭʥʠʭ 

ʩʪʚʦʨʢʘʭ 5-8-ʣʝʪʥʠʭ ʛʨʝʙʝʰʢʦʚ Patinopecten yessoensis, ʦʙʠʪʘʶʱʠʭ ʚ ʙʫʭʪʝ 

ʉʠʚʫʯʴʷ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ɸ ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʦʣʦʜʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʣʘʥʫʩʦʚ ʧʝʨʝʜ ʦʩʝʜʘʥʠʝʤ 

ʣʠʯʠʥʦʢ. ɹ ï ʦʙʠʣʠʝ ʦʩʝʚʰʠʭ ʠ ʚʳʞʠʚʰʠʭ ʤʦʣʦʜʳʭ ʦʩʦʙʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʳʭ ʙʘʣʘʥʫʩʦʚ ʥʘ ʩʪʚʦʨʢʝ ʧʝʨʝʜ ʦʩʝʜʘʥʠʝʤ ʣʠʯʠʥʦʢ. ʇʨʠʚʝʜʝʥʳ 

ʣʠʥʝʡʥʳʝ ʠ ʩʪʝʧʝʥʥʳʝ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʤ ʫʨʘʚʥʝʥʠʷʤʠ 

ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʢʦʨʨʝʣʷʮʠʠ. 
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ʀʅɼʋʂʎʀʗ ɻɽʅɽʈɸʊʀɺʅʆʁ ʊʈʀʇʃʆʀɼʀʀ ʋ ʊʀʍʆʆʂɽɸʅʉʂʀʍ 

ʋʉʊʈʀʎ CRASSOSTREA GIGAS ʄɽʊʆɼʆʄ ʊɽʇʃʆɺʆɻʆ ʐʆʂɸ 

ʉʠʥʝʥʢʦ ɸ. ɺ., ɸʥʠʩʠʤʦʚʘ ɸ. ɸ., ʃʝʩʢʦʚʘ ʉ. ɽ., ɼʤʠʪʨʠʝʚʘ ʀ. ɸ. 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

sinenko.avia@dvfu.ru 

 

ʈʘʙʦʪʘ ʥʘʮʝʣʝʥʘ ʥʘ ʦʪʨʘʙʦʪʢʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʪʨʠʧʣʦʠʜʥʦʛʦ ʩʧʘʪʘ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʫʩʪʨʠʮʳ Crassostrea gigas 

ʠ ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʙʣʦʢʘ ʤʝʡʦʟʘ ʧʨʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʧʣʦʜʦʪʚʦʨʝʥʠʠ ʷʡʮʝʢʣʝʪʦʢ. ʊʨʠʧʣʦʠʜʥʳʝ ʫʩʪʨʠʮʳ ʢʘʢ ʦʙʲʝʢʪ 

ʘʢʚʘʢʫʣʴʪʫʨʳ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ: ʫʩʢʦʨʝʥʥʳʤ ʨʦʩʪʦʤ, ʩʦʭʨʘʥʝʥʠʝʤ 

ʚʳʩʦʢʠʭ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʢ ʥʝʢʦʪʦʨʳʤ ʩʝʟʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʧʨʦʩʘ ʥʘ ʪʦʚʘʨʥʫʶ ʫʩʪʨʠʮʫ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙʦʟʥʘʯʠʣʩʷ ʠʥʪʝʨʝʩ ʢ ʧʦʣʫʯʝʥʠʶ ʠ ʚʳʨʘʱʠʚʘʥʠʶ 

ʤʦʣʦʜʠ ʉ. gigas ʚ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʤʦʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʶʞʥʦʛʦ ʇʨʠʤʦʨʴʷ. 

ʅʘʟʥʘʯʝʥʠʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʫʩʪʨʠʮ 

ʜʦ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ, ʫʣʫʯʰʝʥʠʠ ʪʦʚʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʚʢʫʩʦʚʳʭ ʩʚʦʡʩʪʚ 

ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʦʨʩʢʠʭ ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ ʭʦʟʷʡʩʪʚ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʤʘʨʠʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ, ʩʦʙʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʣʫʯʝʥʠʷ ʪʨʠʧʣʦʠʜʥʳʭ ʤʦʣʣʶʩʢʦʚ, ʢʘʢ ʠ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʫʞʝ ʠʤʝʶʱʠʭʩʷ 

ʥʘʨʘʙʦʪʦʢ (ʉʐɸ, ʌʨʘʥʮʠʷ, ʗʧʦʥʠʷ, ʂʠʪʘʡ) ʟʜʝʩʴ ʦʪʩʫʪʩʪʚʫʶʪ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʤʝʪʦʜʘ ʠʥʜʫʢʮʠʠ ʛʝʥʝʨʘʪʠʚʥʦʡ ʪʨʠʧʣʦʠʜʠʠ ʫ ʪʠʭʦʦʢʝʘʥʩʢʦʡ 

ʫʩʪʨʠʮʳ C. gigas ʧʨʠ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʘʭ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ 

ʷʡʮʝʢʣʝʪʦʢ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʨʝʞʠʤʝ ʠʩʧʳʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʦʯʝʪʘʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʝʡʩʪʚʠʷ (32 ʠ 36Áʉ), ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʚʦʟʜʝʡʩʪʚʠʷ (3, 5, 10 ʠ 15 ʤʠʥ) ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʚʦʟʜʝʡʩʪʚʠʷ (15, 20, 25, 30, 35, 40 

ʠ 45 ʤʠʥ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩʪʠʤʫʣʷʮʠʠ 

ʥʝʨʝʩʪʘ (21Áʉ) ʦʪʜʝʣʝʥʠʝ ʚʪʦʨʦʛʦ ʧʦʣʷʨʥʦʛʦ ʪʝʣʴʮʘ ʚ 50% ʷʠʮ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʯʝʨʝʟ 25 ʤʠʥ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ, ʧʦʵʪʦʤʫ ʚʳʙʨʘʥʥʳʡ ʥʘʤʠ ʠʥʪʝʨʚʘʣ 

ʚʦʟʜʝʡʩʪʚʠʷ (15ï45 ʤʠʥ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ) ʜʦʣʞʝʥ ʧʝʨʝʢʨʳʚʘʪʴ ʦʙʘ 

ʜʝʣʝʥʠʷ ʤʝʡʦʟʘ ʚʧʣʦʪʴ ʜʦ ʥʘʯʘʣʘ ʤʠʪʦʪʠʯʝʩʢʠʭ ʜʝʣʝʥʠʡ ʟʠʛʦʪʳ.  

ɹʝʟʦʧʘʩʥʦʩʪʴ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʧʫʪʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʞʠʚʘʝʤʦʩʪʠ, ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʠʥʦʢ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʠʭ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʜʦ ʩʪʘʜʠʠ ʤʦʣʦʜʠ (52 ʜʥʷ ʨʘʟʚʠʪʠʷ). ɺ ʭʦʜʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʚʳʷʚʣʝʥʳ ʢʨʠʪʠʯʝʩʢʠʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, ʢʦʛʜʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ 

ʜʨʘʤʘʪʠʯʝʩʢʠ ʩʥʠʞʘʣʘʩʴ. ɺ ʨʘʟʥʳʭ ʛʨʫʧʧʘʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʦʡ 32Áʉ, 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʩʪʘʜʠʷʭ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 1 ʜʦ 99%. ʅʝʟʘʚʠʩʠʤʦ 

ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʘʠʣʫʯʰʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʵʤʙʨʠʦʥʳ ʥʘ ʩʪʘʜʠʠ ʪʨʦʭʦʬʦʨʳ ʠ ʦʩʝʚʰʘʷ ʤʦʣʦʜʴ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʚʦʟʨʘʩʪʘ 42 
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ʠ 52 ʩʫʪ. ʂʨʠʪʠʯʝʩʢʠʤʠ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʦʢʘʟʘʣʠʩʴ ʩʪʘʜʠʠ ʚʝʣʠʛʝʨʘ ʠ ʚʝʣʠʢʦʥʭʘ, 

ʥʘ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʠ ʤʘʩʩʦʚʫʶ ʛʠʙʝʣʴ ʣʠʯʠʥʦʢ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʪʘʙʠʣʠʟʘʮʠʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʦʙʝʡ ʧʦʩʣʝ ʦʩʘʞʜʝʥʠʷ ʥʘ ʩʫʙʩʪʨʘʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

36Áʉ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʧʨʠʚʝʣʦ ʢ ʛʠʙʝʣʠ ʣʠʯʠʥʦʢ ʥʘ ʩʪʘʜʠʠ ʚʝʣʠʛʝʨʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʠʥʜʫʢʮʠʠ 

ʪʨʠʧʣʦʠʜʠʠ ʧʨʦʚʝʨʝʥʘ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ: ʚʝʣʠʛʝʨ (2 ʩʫʪ ʨʘʟʚʠʪʠʷ), ʚʝʣʠʢʦʥʭ (10 

ʩʫʪ ʨʘʟʚʠʪʠʷ) ʠ ʧʝʜʠʚʝʣʠʛʝʨ (26 ʩʫʪ ʨʘʟʚʠʪʠʷ). ɼʣʷ ʩʢʨʠʥʠʥʛʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʛʨʫʧʧʦʚʦʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʦʚʤʝʩʪʥʦʡ ʜʝʟʘʛʨʝʛʘʮʠʠ ʣʠʯʠʥʦʢ ʦʜʥʦʡ 

ʛʨʫʧʧʳ ʜʦ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʦʯʥʦʡ ʩʫʩʧʝʥʟʠʠ ʩ ʦʮʝʥʢʦʡ ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ ʷʜʨʘʭ, 

ʚʳʩʚʦʙʦʞʜʘʶʱʠʭʩʷ ʚ ʢʦʣʣʝʢʪʠʚʥʳʡ ʦʙʨʘʟʝʮ, ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʤʝʪʨʠʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʢʣʘʜʘ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ ʚ ʢʦʣʣʝʢʪʠʚʥʫʶ ʷʜʝʨʥʫʶ ʩʫʩʧʝʥʟʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʦʮʝʥʢʫ ʧʣʦʠʜʥʦʩʪʠ ʣʠʯʠʥʦʢ 

ʤʝʪʦʜʦʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ Z-ʩʪʝʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʢʦʥʬʦʢʘʣʴʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ.  

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʜʚʫʤʷ ʵʪʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʧʦʟʜʥʠʭ ʩʨʦʢʘʭ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʪʦʯʥʘʷ ʮʠʪʦʤʝʪʨʠʷ 

ʠʤʝʝʪ ʩʝʨʴʝʟʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʨʠʧʣʦʠʜʦʚ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʨʘʟʮʝ. ʊʘʢ, ʘʥʘʣʠʟ ʩʦʚʤʝʩʪʥʳʭ ʜʝʟʘʛʨʝʛʘʪʦʚ (ʢʦʣʣʝʢʪʠʚʥʳʭ 

ʷʜʝʨʥʳʭ ʩʫʩʧʝʥʟʠʡ) ʚʳʷʚʠʣ ʜʚʝ ʚʦʣʥʳ ʪʨʠʧʣʦʠʜʠʟʘʮʠʠ ʷʜʝʨ: ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʯʝʨʝʟ 25ï30 ʠ ʯʝʨʝʟ 45 ʤʠʥ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ. ʆʜʥʘʢʦ ʧʨʠʮʝʣʴʥʳʡ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʠʯʠʥʦʢ ʚ ʵʪʠʭ ʛʨʫʧʧʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʝʧʣʦʚʘʷ 

ʦʙʨʘʙʦʪʢʘ ʯʝʨʝʟ 45 ʤʠʥ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʝʪʝʨʦʧʣʦʜʥʳʭ ʤʦʟʘʠʢ, ʢʦʪʦʨʳʝ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ 

ʜʝʟʘʛʨʝʛʘʮʠʠ ʚʳʩʚʦʙʦʞʜʘʣʠ ʷʜʨʘ ʨʘʟʥʦʡ ʧʣʦʠʜʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʪʨʠʧʣʦʠʜʥʳʝ. ʊʝʤ ʩʘʤʳʤ, ʵʪʠ ʦʩʦʙʠ ʠʤʠʪʠʨʦʚʘʣʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʨʠʧʣʦʠʜʥʳʭ ʣʠʯʠʥʦʢ ʚ ʛʨʫʧʧʝ, ʭʦʪʷ ʨʝʘʣʴʥʦ ʠʭ ʜʦʣʷ ʥʝ ʧʨʝʚʳʰʘʣʘ 20%. ʂʨʦʤʝ 

ʪʨʠʧʣʦʠʜʥʳʭ ʷʜʝʨ, ʚ ʩʦʩʪʘʚʝ ʪʘʢʠʭ ʛʝʪʝʨʦʧʣʦʠʜʥʳʭ ʤʦʟʘʠʢ ʚʳʷʚʣʷʣʠʩʴ ʪʝʪʨʘ- ʠ 

ʧʝʥʪʘʧʣʦʠʜʥʳʝ ʷʜʨʘ. ʏʝʨʝʟ 45 ʤʠʥ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʷʠʮ ʫ 

ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʫʩʪʨʠʮʳ ʫʞʝ ʟʘʚʝʨʰʘʣʘ ʜʝʣʝʥʠʷ ʩʦʟʨʝʚʘʥʠʷ ʠ ʚʭʦʜʠʣʘ ʚ ʧʝʨʚʦʝ 

ʤʠʪʦʪʠʯʝʩʢʦʝ ʜʝʣʝʥʠʝ ʜʨʦʙʣʝʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, 

ʧʨʝʜʧʨʠʥʷʪʦʝ ʥʘʤʠ ʥʘ ʵʪʦʤ ʩʨʦʢʝ, ʤʦʛʣʦ ʧʨʠʚʝʩʪʠ ʢ ʪʝʪʨʘʧʣʦʠʜʠʟʘʮʠʠ ʟʠʛʦʪ ʟʘ 

ʩʯʝʪ ʦʩʪʘʥʦʚʢʠ ʤʠʪʦʟʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʚʨʘʱʝʥʠʝʤ ʪʝʪʨʘʧʣʦʠʜʦʚ ʚ 

ʛʝʪʝʨʦʧʣʦʠʜʥʳʝ ʤʦʟʘʠʢʠ. ɺʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʯʝʨʝʟ 45 ʤʠʥ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ, ʜʚʫʭʜʥʝʚʥʳʝ ʛʝʪʝʨʦʧʣʦʠʜʳ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʜʝʬʠʮʠʪʦʤ ʢʣʝʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʧʣʦʠʜʘʤʠ; ʵʤʙʨʠʦʥʳ ʚ 

ʵʪʠʭ ʛʨʫʧʧʘʭ ʧʦʛʠʙʣʠ ʨʘʥʴʰʝ, ʯʝʤ ʜʦʩʪʠʛʣʠ ʧʝʨʚʦʡ ʣʠʯʠʥʦʯʥʦʡ ʩʪʘʜʠʠ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʛʠʭ ʛʨʫʧʧ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʭ ʩʨʦʢʘʭ (ʥʝ ʧʦʟʞʝ 30ï

35 ʤʠʥ). ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʛʨʫʧʧʳ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʨʠʧʣʦʠʜʠʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʨʝʟ 15 ʠ 25 ʤʠʥ ʧʦʩʣʝ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʠ ʦʪʜʝʣʝʥʠʷ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ 

ʧʦʣʷʨʥʳʭ ʪʝʣʝʮ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʣʠʯʠʥʦʢ ʥʘ ʧʨʝʜʤʝʪ ʧʣʦʠʜʥʦʩʪʠ 

ʤʝʪʦʜʦʤ ʢʦʥʬʦʢʘʣʴʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʝʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʨʠʧʣʦʠʜʥʳʭ ʦʩʦʙʝʡ ʚ ʪʘʢʠʭ ʛʨʫʧʧʘʭ ʜʘʞʝ ʚʳʰʝ ʪʦʛʦ, ʯʪʦ ʨʝʛʠʩʪʨʠʨʫʝʪ 



239 

 

ʧʨʦʪʦʯʥʘʷ ʮʠʪʦʤʝʪʨʠʷ ʚ ʛʨʫʧʧʦʚʳʭ ʜʝʟʘʛʨʝʛʘʪʘʭ, ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50%. ʊʘʢ, 

ʩʨʝʜʠ ʜʚʫʭʜʥʝʚʥʳʭ ʚʝʣʠʛʝʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʤ 5-ʤʠʥʫʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ 32Áʉ ʯʝʨʝʟ 25 ʤʠʥ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ, ʤʳ ʥʘʩʯʠʪʘʣʠ 49.4% 

ʪʨʠʧʣʦʠʜʦʚ, 31.8% ʜʠʧʣʦʠʜʦʚ ʠ ʚʩʝʛʦ 18.8% ʛʝʪʝʨʦʧʣʦʠʜʥʳʭ ʤʦʟʘʠʢ. ʇʦʩʣʝʜʥʠʝ 

ʥʝ ʠʤʝʣʠ ʜʝʬʠʮʠʪʘ ʢʣʝʪʦʢ ʠ ʩʦʜʝʨʞʘʣʠ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʜʠʧʣʦʠʜʥʳʝ ʷʜʨʘ, 

ʢʦʪʦʨʳʝ ʠʩʢʫʩʩʪʚʝʥʥʦ ʟʘʚʳʰʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʜʠʧʣʦʠʜʦʚ ʧʨʠ ʘʥʘʣʠʟʝ ʛʨʫʧʧʦʚʳʭ 

ʜʝʟʘʛʨʝʛʘʪʦʚ. ʉʫʜʷ ʧʦ ʚʩʝʤʫ, ʪʘʢʠʝ ʛʝʪʝʨʦʧʣʦʠʜʳ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ 

ʦʪ ʪʝʭ, ʯʪʦ ʧʦʣʫʯʘʣʠʩʴ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʯʝʨʝʟ 45 ʤʠʥ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ, ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʜʫʢʪ ʦʙʨʘʪʥʦʡ ʨʝʜʫʢʮʠʠ ʪʨʠʧʣʦʠʜʥʦʛʦ ʥʘʙʦʨʘ ʜʦ 

ʜʠʧʣʦʠʜʥʦʛʦ ʚ ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʠ ʢʣʝʪʦʢ, ʢʘʢ ʩʦʦʙʱʘʣʦʩʴ ʚʳʰʝ. ɺʳʩʦʢʦʡ ʫʨʦʚʝʥʴ 

ʩʦʜʝʨʞʘʥʠʷ ʪʨʠʧʣʦʠʜʦʚ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʩʦʭʨʘʥʷʣʩʷ ʠ ʥʘ 10-ʝ ʩʫʪ ʨʘʟʚʠʪʠʷ 

(ʚʝʣʠʢʦʥʭ), ʩʦʩʪʘʚʣʷʷ 48.1%.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 32Áʉ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠ ʙʝʟʦʧʘʩʥʳʤ ʤʝʪʦʜʦʤ ʧʦʣʫʯʝʥʠʷ ʪʨʠʧʣʦʠʜʥʳʭ ʣʠʯʠʥʦʢ C. gigas ʧʨʠ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝ ʧʦʟʜʥʝʝ 30 ʤʠʥ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ. ʋʜʣʠʥʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝʤ ʠ ʪʝʧʣʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʜʝʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʛʝʪʝʨʦʧʣʦʠʜʥʳʭ ʦʩʦʙʝʡ ʩ ʜʝʬʠʮʠʪʦʤ ʢʣʝʪʦʢ. ʆʧʪʠʤʘʣʴʥʳʤ 

ʨʝʞʠʤʦʤ ʧʨʠʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʤʝʪʦʜʘ ʧʦʢʘʟʘʣʘ ʩʝʙʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ (5 

ʤʠʥ) ʦʙʨʘʙʦʪʢʘ ʷʠʮ ʪʝʤʧʝʨʘʪʫʨʦʡ 32Áʉ, ʥʘʯʠʥʘʚʰʘʷʩʷ ʯʝʨʝʟ 25 ʤʠʥ ʧʦʩʣʝ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝʨʝʩʪʘ 23Áʉ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʠʟ ʵʪʠʭ ʣʠʯʠʥʦʢ ʙʳʣ ʧʦʣʫʯʝʥ ʞʠʟʥʝʩʧʦʩʦʙʥʳʡ ʩʧʘʪ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʆʂʈ ˉ 24-05-1.06-0006.  
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ʇʆʃʀʂʋʃʔʊʋʈʅʆɽ ɺʓʈɸʑʀɺɸʅʀɽ ʄʆʈʉʂʀʍ ʄɸʂʈʆʌʀʊʆɺ 

ɼʃʗ ʕʂʉʇʆɿʀʎʀʆʅʅʓʍ ʎɽʃɽʁ 

ʉʦʢʦʣʦʚ ɸ.ʉ. 

ʌʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ɹʶʜʞʝʪʥʦʛʦ ʋʯʨʝʞʜʝʥʠʷ ʅʘʫʢʠ 

çʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦè 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʆʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ï ʅʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ çʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤè 

 

ɺ ʨʘʤʢʘʭ ʧʦʩʪʦʷʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠʶ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ-ʤʘʢʨʦʬʠʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

çʇʨʠʤʦʨʩʢʦʤ ʦʢʝʘʥʘʨʠʫʤʝè ʚ ʵʢʩʧʦʟʠʮʠʦʥʥʳʭ ʮʝʣʷʭ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ 

ʧʦ ʩʦʚʤʝʩʪʥʦʤʫ ʧʦʣʠʢʫʣʴʪʫʨʥʦʤʫ ʚʳʨʘʱʠʚʘʥʠʶ ʦʩʥʦʚʥʳʭ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚʠʜʦʚ, ʪʘʢʠʭ ʢʘʢ: Codium yezoense, Ulva fenestrata, Desmarestia viridis, Saccharina 

cichorioides, Saccharina japonica, Costaria costata, Undaria pinnatifida, Sargassum 

miyabe, Sargassum pallidum, Cystoseira crassipes, Porphyra pseudolinearis, 

Tichocarpus crinitus, Chondrus armatus, Rhodomella tenuissima, Odontalia 

corymbifera ʠ Polysiphonia japonica.  

ʉʧʦʨʦʥʦʩʷʱʠʝ ʪʘʣʣʦʤʳ (ʣʠʙʦ ʠʭ ʫʯʘʩʪʢʠ) ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʚ ʪʘʥʢ ʦʙʲʝʤʦʤ 

2000 ʣ., (150*150*90 ʩʤ.), ʩ ʘʢʪʠʚʥʦʡ ʘʵʨʘʮʠʝʡ (300 ʣ/ʯ) ʚ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʢʘʭ, 12 

ʯʘʩʦʚʳʤ ʩʚʝʪʦʚʳʤ ʜʥʝʤ, ʩʚʝʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 7500ʂ, ʧʦʜʤʝʥʦʡ ʚʦʜʳ 150 ʣ/ʯ., 

18/6 ʯ., ʊ=11Áʉ. ʇʦ ʤʝʨʝ ʦʪʤʠʨʘʥʠʷ ʩʧʦʨʦʥʦʩʷʱʠʝ ʪʘʣʣʦʤʳ ʚʦʜʦʨʦʩʣʝʡ 

ʧʦʜʤʝʥʷʣʠʩʴ ʥʘ ʥʦʚʳʝ. ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʦʩʝʜʘʶʱʠʭ ʩʧʦʨʦʬʠʪʦʚ ʥʘ ʜʥʦ ʪʘʥʢʘ 

ʙʳʣʘ ʚʳʣʦʞʝʥʘ ʨʘʟʥʦʨʘʟʤʝʨʥʘʷ (ʦʪ 15 ʜʦ 40 ʩʤ2) ʛʘʣʴʢʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʚʦʜʦʨʦʩʣʝʡ ʧʦ 

ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ. 

1 ʛʨʫʧʧʘ - Desmarestia viridis, Saccharina cichorioides, Saccharina japonica. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʤʥʦʞʘʶʱʠʝʩʷ ʠ ʨʘʩʪʫʱʠʝ ʚʠʜʳ. ʇʨʦʨʝʞʠʚʘʥʠʝ 

ʪʘʣʣʦʤʦʚ ʦʙʦʠʭ ʚʠʜʦʚ Saccharina ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʢʘʞʜʳʝ 3 ʥʝʜʝʣʠ (150-200 

ʪʘʣʣʦʤʦʚ) ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʠʤʠ 25-30 ʩʤ ʜʣʠʥʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʩʘʜʢʦʡ ʥʘ 

ʧʦʚʦʜʮʳ ʠ ʧʦʤʝʱʝʥʠʝ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʝʤʢʦʩʪʠ ʥʘ ʜʦʨʘʱʠʚʘʥʠʝ. ʇʨʦʨʝʞʠʚʘʥʠʝ 

Desmarestia viridis ʧʦʠʩʭʦʜʠʣʦ ʝʞʝʥʝʜʝʣʴʥʦ (10-15 ʪʘʣʣʦʤʦʚ) ʧʦ ʜʦʩʪʠʞʝʥʠʠ 

ʜʣʠʥʳ 15-20 ʩʤ., ʦʩʪʘʚʣʷʣʠʩʴ ʪʦʣʴʢʦ ʩʧʦʨʦʬʠʪʳ, ʟʘʢʨʝʧʠʚʰʠʭʩʷ ʥʘ ʛʘʣʝʯʥʦʤ 

ʛʨʫʥʪʝ. 

2 ʛʨʫʧʧʘ - Codium yezoense, Ulva fenestrata, Undaria pinnatifida, Costaria 

costata,Tichocarpus crinitus, Chondrus armatus. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʦʪʣʠʯʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʘʟʤʥʦʞʝʥʠʷ (5-12 ʥʦʚʳʭ ʪʘʣʣʦʤʦʚ ʚ 

ʤʝʩʷʮ), ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ. 

3 ʛʨʫʧʧʘ - Porphyra pseudolinearis, Rhodomella tenuissima, Odontalia 

corymbifera ʠ Polysiphonia japonica. ʄʠʥʠʤʘʣʴʥʳʝ ʪʝʤʧʳ ʨʘʟʤʥʦʞʝʥʠʷ (1-4 

ʥʦʚʳʭ ʪʘʣʣʦʤʘ ʚ ʤʝʩʷʮ) ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʨʝʜʥʝʛʦ ʠʣʠ ʚʳʩʦʢʦʛʦ ʪʝʤʧʘ ʨʦʩʪʘ. 

4 ʛʨʫʧʧʘ - Sargassum miyabe, Sargassum pallidum, Cystoseira crassipes. 

ɽʜʠʥʠʯʥʳʝ ʥʝʨʝʛʫʣʷʨʥʳʝ ʦʩʧʦʨʠʚʘʥʠʷ ʩʫʙʩʪʨʘʪʘ. 
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5 ʛʨʫʧʧʘ ï ʩʣʫʯʘʡʥʦ ʟʘʥʝʩʝʥʥʳʝ ʚ ʪʘʥʢ ʚʠʜʳ: Ectocarpus confervioides, 

Leathesia difformis, Chordaria flagelliformis, Lithotamnion phymatodeum, 

Callophyllis rhyncocarpa. ɺ ʜʘʥʥʫʶ ʛʨʫʧʧʳ ʚʥʝʩʝʥʳ ʚʠʜʳ, ʥʝ ʠʤʝʶʱʠʝ 

ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʮʝʥʥʦʩʪʠ, ʣʠʙʦ ʠʤʝʶʱʠʝ ʩʣʠʰʢʦʤ ʥʠʟʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ, ʘ ʪʘʢʞʝ 

ʚʠʜʳ, ʠʤʝʶʱʠʝ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʵʢʩʧʦʟʠʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ. ʏʘʩʪʴ ʠʟ ʥʠʭ 

ʟʘʥʦʩʠʣʘʩʴ ʩʣʫʯʘʡʥʦ ʩ ʪʘʣʣʦʤʘʤʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʚʦʜʦʨʦʩʣʝʡ, ʯʘʩʪʴ ʧʦʧʘʜʘʣʘ 

ʩʣʫʯʘʡʥʦ ʩ ʧʦʜʤʝʥʦʡ ʚʦʜʳ ʚ ʩʦʩʪʦʷʥʠʠ ʩʧʦʨ. ʂ ʯʠʩʣʫ ʚʠʜʦʚ, ʠʤʝʶʱʠʭ ʥʠʟʢʫʶ 

ʵʢʩʧʦʟʠʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ Leathesia difformis ʠ Chordaria 

flagelliformis. ʆʥʠ ʙʳʣʠ ʚʥʝʩʝʥʳ ʩ ʪʘʣʣʦʤʘʤʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʚʦʜʦʨʦʩʣʝʡ ʠ 

ʛʘʣʝʯʥʳʤ ʩʫʙʩʪʨʘʪʦʤ. Lithotamnion phymatodeum ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʚʠʜʘʤ, 

ʠʤʝʶʱʠʤ ʵʢʩʧʦʟʠʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʘʢʚʘʨʠʫʤʦʚ ʤʘʣʦʛʦ 

ʦʙʲʝʤʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʥ ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʠʤ ʪʝʤʧʦʤ ʨʦʩʪʘ, ʧʨʝʚʳʰʘʶʱʠʤ ʦʜʥʘʢʦ 

ʪʘʢʦʚʦʡ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. Ectocarpus confervioides ʦʪʥʦʩʠʪʩʷ ʢ ʠʥʚʘʟʠʚʥʳʤ 

ʚʠʜʘʤ ʩ ʢʨʘʡʥʝ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʨʦʩʪʘ, ʷʚʣʷʶʱʠʤʩʷ ʘʢʪʠʚʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʝʤ 

ʵʢʩʧʦʟʠʮʠʠ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʯʠʩʣʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʪʘʥʢʝ ʛʦʣʦʪʫʨʠʠ Apostichopus japonicus. ʇʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ 

ʧʨʦʨʝʞʠʚʘʥʠʠ ʪʘʥʢʘ ʦʪ ʢʨʫʧʥʳʭ ʪʘʣʣʦʤʦʚ Saccharina, Undaria ʠ Costaria, 

ʜʘʥʥʳʝ ʛʦʣʦʪʫʨʠʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʵʢʪʦʢʘʨʧʫʩ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʦʛʦ ʦʙʲʝʢʪʘ, 

ʧʦʜʜʝʨʞʠʚʘʷ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘ ʧʨʠʝʤʣʝʤʦʤ ʫʨʦʚʥʝ. ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ 

ʫʧʦʤʷʥʫʪʴ Callophyllis rhyncocarpa, ʠʤʝʶʱʫʶ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ 

ʵʢʩʧʦʟʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʥʦ ʚʩʪʨʝʯʘʶʱʫʶʩʷ ʚ ʦʢʨʫʞʘʶʱʝʡ 

ʘʢʚʘʪʦʨʠʠ ʝʜʠʥʠʯʥʦ ʠ ʪʘʢ ʞʝ ʝʜʠʥʠʯʥʦ ʦʪʤʝʯʝʥʥʫʶ ʚ ʪʘʥʢʝ, ʟʘʥʝʩʝʥʥʫʶ 

ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʩ ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʡ ʚ ʩʧʦʨʦʚʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʝʜʘʥʠʝ ʩʧʦʨ ʚ 98% ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʧʣʦʱʘʜʢʝ ʎʂʇ çʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤè, 

ʅʅʎʄɹ ɼɺʆ ʈɸʅ (ɺʣʘʜʠʚʦʩʪʦʢ) 
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ʇɽʈɽʄɽʑɽʅʀʗ ʂʋʈʀʃʔʉʂʆɻʆ ʇʆɼɺʀɼɸ ʆɹʓʂʅʆɺɽʅʅʆɻʆ 

ʊʖʃɽʅʗ (PHOCA VITULINA  STEJNEGERI) ʇʆ ɼɸʅʅʓʄ 

ʉʇʋʊʅʀʂʆɺʆɻʆ ʄɽʏɽʅʀʗ 

ʉʦʣʦʚʴʝʚʘ ʄ. ɸ.1, ʀʣʴʠʥʘ ʇ. ʆ.1, ʄʘʤʘʝʚ ɽ. ɻ.2, ʈʦʞʥʦʚ ɺ. ɺ.1 
1 ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ ʠʤ. ɸ.ʅ. ʉʝʚʝʨʮʦʚʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 

2 ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ''ʂʦʤʘʥʜʦʨʩʢʠʝ ʦʩʪʨʦʚʘ'' ʠʤ. ʉ.ɺ. ʄʘʨʘʢʦʚʘ, 

ʩ. ʅʠʢʦʣʴʩʢʦʝ 

 

ʆʙʠʪʘʶʱʠʡ ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʚʦʜʘʭ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʂʦʤʘʥʜʦʨʩʢʠʭ ʦʩʪʨʦʚʘʭ (Mamaev, 2018), ʘʥʪʫʨ Phoca vitulina stejnegeri 

(ʢʫʨʠʣʴʩʢʠʡ ʧʦʜʚʠʜ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʪʶʣʝʥʷ, ʦʩʪʨʦʚʥʦʡ ʪʶʣʝʥʴ, ʪʶʣʝʥʴ 

ʉʪʝʡʥʝʛʝʨʘ), ʦʜʠʥ ʠʟ ʧʷʪʠ ʧʦʜʚʠʜʦʚ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʪʶʣʝʥʷ Phoca vitulina, 

ʟʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2021). ʉʦʚʨʝʤʝʥʥʳʝ ʨʘʙʦʪʳ, 

ʧʦʩʚʷʱʸʥʥʳʝ ʜʘʥʥʦʤʫ ʧʦʜʚʠʜʫ, ʢʘʩʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚʦʧʨʦʩʦʚ ʯʠʩʣʝʥʥʦʩʪʠ 

(ɿʘʛʨʝʙʝʣʴʥʳʡ, ʌʦʤʠʥ, 2012; ʄʘʤʘʝʚ, 2018, 2023), ʘ ʙʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ 

ʧʦʜʚʠʜʘ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ. ʈʘʥʝʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩʧʫʪʥʠʢʦʚʦʝ 

ʤʝʯʝʥʠʝ ʘʥʪʫʨʦʚ ʥʘ ʂʦʤʘʥʜʦʨʩʢʠʭ ʦʩʪʨʦʚʘʭ (ʄʘʤʘʝʚ, ɹʝʣʦʥʦʚʠʯ, 2022), ʥʦ ʠʟ 7 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʝʪʦʢ ʪʦʣʴʢʦ ʦʜʥʘ ʧʝʨʝʜʘʚʘʣʘ ʜʘʥʥʳʝ ʙʦʣʝʝ ʜʚʫʭ ʤʝʩʷʮʝʚ, ʯʪʦ 

ʥʝ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʝʟʦʥʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʞʠʚʦʪʥʳʭ ʠ ʧʨʠʥʮʠʧʦʚ 

ʚʳʙʦʨʘ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʦʧʠʩʘʪʴ ʧʝʨʝʤʝʱʝʥʠʷ 

ʢʫʨʠʣʴʩʢʦʛʦ ʧʦʜʚʠʜʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʪʶʣʝʥʷ, ʩʦʧʦʩʪʘʚʠʚ ʵʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʩ 

ʥʝʢʦʪʦʨʳʤʠ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ. 

ʆʪʣʦʚ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʠʦʜ ʩ 5 ʧʦ 12 ʘʚʛʫʩʪʘ 2022 ʛ. ʥʘ 

ʂʦʤʘʥʜʦʨʩʢʠʭ ʦʩʪʨʦʚʘʭ ʚ ʜʚʫʭ ʪʦʯʢʘʭ: ʥʘ ʤʳʩʝ ʉʫʣʢʦʚʩʢʦʛʦ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ʦʢʦʥʝʯʥʦʩʪʠ ʦ-ʚʘ ʄʝʜʥʳʡ ʠ ʚ ʙʫʭʪʝ ʉʪʘʨʘʷ ɻʘʚʘʥʴ ʥʘ ʚʦʩʪʦʯʥʦʤ ʙʝʨʝʛʫ ʦ-ʚʘ 

ɹʝʨʠʥʛʘ. ɺʩʝʛʦ ʦʪʣʦʚʣʝʥʘ 21 ʦʩʦʙʴ ʨʘʟʥʦʛʦ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ. ɾʠʚʦʪʥʳʭ 

ʨʘʟʜʝʣʠʣʠ ʥʘ 3 ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ: ʤʦʣʦʜʳʝ (juv) ï ʪʶʣʝʥʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 1 

ʛʦʜʘ (ʩʝʛʦʣʝʪʢʠ), ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ (subad) ï ʥʝʧʣʦʚʦʟʨʝʣʳʝ ʪʶʣʝʥʠ ʦʪ 2 ʜʦ 5 ʣʝʪ 

ʠ ʚʟʨʦʩʣʳʝ (ad) ï ʧʦʣʦʚʦʟʨʝʣʳʝ ʪʶʣʝʥʠ ʦʪ 6 ʣʝʪ ʠ ʙʦʣʝʝ. ɼʣʷ ʤʝʯʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʫʪʥʠʢʦʚʳʝ ʨʘʜʠʦʤʝʪʢʠ ñʇʫʣʴʩʘʨò (ɿɸʆ ñʕʩ-ʇʘʩʩò, ʈʦʩʩʠʷ).  

ʆʜʠʥ ʠʟ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʝʨʝʜʘʪʯʠʢʦʚ ʥʝ ʧʝʨʝʜʘʣ ʥʠ ʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʆʩʪʘʣʴʥʳʝ 20 ʤʝʪʦʢ ʧʝʨʝʜʘʚʘʣʠ ʜʘʥʥʳʝ ʦʪ 14 ʜʦ 280 ʩʫʪ (ʩʨʝʜʥʷʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʧʝʨʝʜʘʪʯʠʢʘ ï 158 ʩʫʪ). ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, 

ʧʨʦʡʜʝʥʥʦʝ ʪʶʣʝʥʷʤʠ ʟʘ ʚʩʸ ʚʨʝʤʷ ʧʨʦʩʣʝʞʠʚʘʥʠʷ, ʩʦʩʪʘʚʠʣʦ 10423 ʢʤ ʟʘ 266 

ʩʫʪ. ʉʘʤʢʠ ʚ ʩʨʝʜʥʝʤ ʧʨʝʦʜʦʣʝʚʘʣʠ ʧʦ 42.6 Ñ 16.4 ʢʤ/ʩʫʪ, ʩʘʤʮʳ ï 29.3 Ñ 14.3 

ʢʤ/ʩʫʪ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʨʦʡʜʝʥʥʦʡ ʟʘ ʩʫʪʢʠ ʜʠʩʪʘʥʮʠʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʤʳʭ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʘʤʮʘʤʠ ʠ ʩʘʤʢʘʤʠ (t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ, t = 1.6229, p>0.05). 

ɾʠʚʦʪʥʳʝ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʤʦʣʦʜʳʭ (juv) ʚ ʩʨʝʜʥʝʤ ʧʨʝʦʜʦʣʝʚʘʣʠ 40.4 Ñ 

20.9 ʢʤ/ʩʫʪ, ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʞʠʚʦʪʥʳʭ (subad) ï 38.3 Ñ 17.4 

ʢʤ/ʩʫʪ, ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ (ad) ï 27.0 Ñ 10.7 ʢʤ/ʩʫʪ. ɼʣʷ ʞʠʚʦʪʥʳʭ 

ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʝʜʥʝʡ ʧʨʦʡʜʝʥʥʦʡ ʟʘ ʩʫʪʢʠ ʜʠʩʪʘʥʮʠʠ 

ʪʘʢʞʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ (ʢʨʠʪʝʨʠʡ ʂʨʘʩʢʝʣʘ-ʋʦʣʣʠʩʘ, ʅ = 3.46, p>0.05). 
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ʄʝʞʜʫ ʩʨʝʜʥʝʡ ʜʠʩʪʘʥʮʠʝʡ, ʧʨʦʭʦʜʠʤʦʡ ʟʘ ʩʫʪʢʠ, ʠ ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ ʪʝʣʘ 

ʚʳʷʚʣʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (R = -0,29) ʥʘ ʛʨʘʥʠʮʝ ʩʣʘʙʦʡ ʠ ʫʤʝʨʝʥʥʦʡ. 

ʇʨʠ ʨʘʩʯʸʪʝ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʘ ʦʪʜʝʣʴʥʦ ʩʨʝʜʠ ʩʘʤʦʢ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 

-0.48, ʩʨʝʜʠ ʩʘʤʮʦʚ ï -0,21 ʠ ʦʪʜʝʣʴʥʦ ʜʣʷ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʨʝʜʠ juv ï -0.59, 

subad ï -0.72, ad ï -0.13. 

ɿʘ ʚʩʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʝʨʝʜʘʪʯʠʢʦʚ ʪʶʣʝʥʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʪʦʣʴʢʦ 

ʚʙʣʠʟʠ ʂʦʤʘʥʜʦʨʩʢʠʭ ʦʩʪʨʦʚʦʚ. ʃʠʰʴ ʦʜʥʘ ʩʘʤʢʘ, ʧʦʤʝʯʝʥʥʘʷ ʚ ʙʫʭʪʝ ʉʪʘʨʘʷ 

ɻʘʚʘʥʴ ʥʘ ʦ-ʚʝ ɹʝʨʠʥʛʘ (ʧʝʨʝʜʘʪʯʠʢ ˉ234313), ʟʘ ʚʨʝʤʷ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʥʝ 

ʧʦʢʠʜʘʣʘ ʨʘʡʦʥ ʤʝʯʝʥʠʷ. ʊʶʣʝʥʠ, ʧʦʤʝʯʝʥʥʳʝ ʥʘ ʦ-ʚʝ ʄʝʜʥʳʡ ʘʨʭʠʧʝʣʘʛʘ 

ʂʦʤʘʥʜʦʨʩʢʠʝ ʦʩʪʨʦʚʘ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʡʦʥʳ ʩʝʚʝʨʥʦʡ (ʤ. ʉʝʚʝʨʦ-

ɿʘʧʘʜʥʳʡ, ɹʦʙʨʦʚʳʝ ʢʘʤʥʠ) ʠ ʶʞʥʦʡ (ʖʛʦ-ɺʦʩʪʦʯʥʦʝ ʣʝʞʙʠʱʝ) ʦʢʦʥʝʯʥʦʩʪʝʡ 

ʵʪʦʛʦ ʦʩʪʨʦʚʘ, ʨʝʞʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʙʫʭʪʘʭ ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ 

ʦʩʪʨʦʚʘ. ʀʟ 19 ʞʠʚʦʪʥʳʭ, ʧʦʤʝʯʝʥʥʳʭ ʥʘ ʦ-ʚʝ ʄʝʜʥʳʡ, 5 (26%) ʟʘ ʚʨʝʤʷ 

ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʫ ʧʦʙʝʨʝʞʴʷ ʦ-ʚʘ ɹʝʨʠʥʛʘ (ʜʚʘ ʠʟ ʥʠʭ ʜʣʷ 

ʟʘʣʝʛʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʤ. ʄʦʥʘʪʠ, ʝʱʸ ʜʚʘ ï ʤ. ʊʦʣʩʪʳʡ ʠ ʦʜʠʥ ï 

ʨʘʡʦʥ ʙ. ʇʝʨʝʛʨʝʙʥʦʡ). 

ɺʩʸ ʚʨʝʤʷ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʘʥʪʫʨʳ ʜʝʨʞʘʣʠʩʴ ʙʣʠʟʢʦ ʢ ʙʝʨʝʛʫ, ʩʨʝʜʥʝʝ 

ʫʜʘʣʝʥʠʝ ʦʪ ʙʝʨʝʛʘ ʩʦʩʪʘʚʠʣʦ 3.9 ʢʤ, ʤʘʢʩʠʤʘʣʴʥʦʝ ï 47.1 ʢʤ. ʈʘʩʩʪʦʷʥʠʝ, ʥʘ 

ʢʦʪʦʨʦʝ ʞʠʚʦʪʥʳʝ ʫʜʘʣʷʣʠʩʴ ʦʪ ʙʝʨʝʛʘ, ʨʘʟʣʠʯʘʣʦʩʴ ʢʘʢ ʤʝʞʜʫ ʞʠʚʦʪʥʳʤʠ 

ʨʘʟʥʦʛʦ ʧʦʣʘ (ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ, U = 9111825, p<0.05), ʪʘʢ ʠ ʨʘʟʥʦʛʦ 

ʚʦʟʨʘʩʪʘ (ʢʨʠʪʝʨʠʡ ʂʨʘʩʢʝʣʘ-ʋʦʣʣʠʩʘ, ʅ = 110.7, p<0.05). ʉʘʤʢʠ ʠ ʤʦʣʦʜʳʝ 

ʪʶʣʝʥʠ (ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ juv ʠ subad) ʫʜʘʣʷʣʠʩʴ ʥʘ ʙʦʣʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʙʝʨʝʛʘ. 

ɻʣʫʙʠʥʘ ʘʢʚʘʪʦʨʠʠ, ʚ ʢʦʪʦʨʦʡ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʞʠʚʦʪʥʳʝ, ʨʘʟʣʠʯʘʣʘʩʴ 

ʢʘʢ ʤʝʞʜʫ ʞʠʚʦʪʥʳʤʠ ʨʘʟʥʦʛʦ ʧʦʣʘ (ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ, U = 8904033, 

p<0.05), ʪʘʢ ʠ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʢʨʠʪʝʨʠʡ ʂʨʘʩʢʝʣʘ-ʋʦʣʣʠʩʘ, ʅ = 2, p<0.05). 

ʉʘʤʢʠ ʧʨʝʜʧʦʯʠʪʘʣʠ ʨʘʡʦʥʳ ʤʦʨʷ ʩ ʤʝʥʴʰʝʡ ʛʣʫʙʠʥʦʡ. ʉʨʝʜʠ ʪʶʣʝʥʝʡ ʨʘʟʥʳʭ 

ʚʦʟʨʘʩʪʦʚ ʚ ʩʘʤʳʭ ʛʣʫʙʦʢʠʭ ʚʦʜʘʭ ʥʘʭʦʜʠʣʘʩʴ ʛʨʫʧʧʘ ʤʦʣʦʜʳʭ ʞʠʚʦʪʥʳʭ (juv), 

ʛʨʫʧʧʘ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ (subad) ʧʨʝʜʧʦʯʠʪʘʣʘ ʛʣʫʙʠʥʳ ʤʝʥʴʰʠʝ, ʥʦ ʙʦʣʝʝ 

ʛʣʫʙʦʢʠʝ, ʯʝʤ ʪʝ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʘʩʴ ʛʨʫʧʧʘ ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ (ad). 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʤʢʘʭ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʂʘʤʯʘʪʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʘʢʚʘʪʦʨʠʡ. 
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ʆ ʇʆʀʄʂɽ ʃʀʉʀʏʂʀ-ʃɽʇʊɸɻʆʅɸ LEPTAGONUS DECAGONUS 

(AGONIDAE , COTTOIDEI , PERCIFORMES) ɺ ɺʆɼɸʍ 

ʗʇʆʅʉʂʆɻʆ ʄʆʈʗ 

ʉʦʣʦʤʘʪʦʚ ʉ. ʌ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ɺʣʘʜʠʚʦʩʪʦʢ, solosf@yandex.ru 

 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʡʦʥʝ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʩʧʠʩʢʦʚ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʧʠʨʘʶʪʩʷ ʥʘ ʜʘʥʥʳʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʣʠʪʝʨʘʪʫʨʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʧʦʠʤʢʘʭ ʚʠʜʦʚ ʠʩʩʣʝʜʫʝʤʦʡ 

ʘʢʚʘʪʦʨʠʠ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʩʣʦʞʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʠʜʘ ʩʙʦʨʱʠʢʘʤʠ, ʪʘʢ ʢʘʢ ʥʝʨʝʜʢʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʚ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʟʘʚʠʩʠʪ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʦʣʣʝʢʪʦʨʘ. ɺ ʩʣʫʯʘʝ ʩ ʘʥʘʣʠʟʦʤ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʟʘʯʘʩʪʫʶ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʦʧʠʨʘʪʴʩʷ ʥʘ ʠʟʜʘʥʠʷ ʠ ʘʚʪʦʨʦʚ, 

ʟʘʩʣʫʞʠʚʘʶʱʠʭ ʜʦʚʝʨʠʷ. ʆʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ, ʢʦʛʜʘ ʵʢʟʝʤʧʣʷʨ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʧʦʠʤʢʠ, ʩʦʭʨʘʥʝʥ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʚʝʨʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ.  

ʉʝʤʝʡʩʪʚʦ ʣʠʩʠʯʢʦʚʳʝ Agonidae ʧʦ ʯʠʩʣʫ ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ ʚʠʜʦʚ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʜʣʷ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ʃʠʩʠʯʢʘ-

ʣʝʧʪʘʛʦʥ (ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʘʭ ʛʨʝʥʣʘʥʜʩʢʘʷ ʠʣʠ ʜʣʠʥʥʦʫʩʘʷ ʣʠʩʠʯʢʘ) 

Leptagonus decagonus (Bloch & Schneider, 1801) ʬʠʛʫʨʠʨʫʝʪ ʚʦ ʤʥʦʛʠʭ ʩʧʠʩʢʘʭ 

ʣʠʩʠʯʝʢ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʠ ʚʩʝ ʦʥʠ ʩʩʳʣʘʶʪʩʷ ʥʘ ʧʦʠʤʢʫ 1913 ʛ., ʩʜʝʣʘʥʥʫʶ ɺ. 

ɹʝʣʦʫʩʦʚʳʤ ʚ ʟʘʣʠʚʝ ʏʠʭʘʯʝʚʘ (ʫʩʪʘʨ. ɼʝ-ʂʘʩʪʨʠ) ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʘʪʘʨʩʢʦʛʦ 

ʧʨʦʣʠʚʘ. ʕʢʟʝʤʧʣʷʨ ˉ24170 ʭʨʘʥʠʪʩʷ ʚ ɿʦʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʈɸʅ (ʛ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) [1]. 

ʃʠʩʠʯʢʘ-ʣʝʧʪʘʛʦʥ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʘʨʝʘʣ, ʚ ʦʩʥʦʚʥʦʤ ʦʪʥʦʩʷʱʠʡʩʷ ʢ 

ʉʝʚʝʨʥʦʤʫ ʃʝʜʦʚʠʪʦʤʫ ʦʢʝʘʥʫ. ʗʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʤʘʩʩʦʚʳʤ ʚʠʜʦʤ ʚ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ, ʫ ʢʘʥʘʜʩʢʦʛʦ ʠ ʩʝʚʝʨʦʝʚʨʦʧʝʡʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʝʝ 

ʧʦʠʤʢʠ ʦʪʤʝʯʝʥʳ ʪʘʢʞʝ ʚ ɹʝʨʠʥʛʦʚʦʤ ʠ ʆʭʦʪʩʢʦʤ ʤʦʨʷʭ [2]. ʇʨʝʜʧʦʯʠʪʘʝʤʳʤʠ 

ʛʣʫʙʠʥʘʤʠ ʜʣʷ ʥʝʝ ʷʚʣʷʶʪʩʷ 120ï350 ʤ, ʭʦʪʷ ʝʩʪʴ ʩʚʝʜʝʥʠʷ ʠ ʦ ʧʦʠʤʢʘʭ ʥʘ 

ʛʣʫʙʠʥʝ ʜʦ 930 ʤ. ʄʠʥʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʦʠʤʢʠ ʣʠʩʠʯʢʠ-ʣʝʧʪʘʛʦʥʘ ï 24 ʤ [1]. 

ɼʘʥʥʳʭ ʦʙ ʦʙʠʪʘʥʠʠ ʵʪʦʛʦ ʚʠʜʘ ʚ ʮʠʨʢʫʤʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʥʝʪ. ɹʣʠʞʘʡʰʘʷ ʢ 

ʛʨʘʥʠʮʘʤ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʪʦʯʢʘ, ʛʜʝ ʦʪʤʝʯʘʣʩʷ ʵʪʦʪ ʚʠʜ ï ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ 

ʦʭʦʪʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʦ-ʚʘ ʉʘʭʘʣʠʥ. 

ʇʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ ʵʢʟʝʤʧʣʷʨʘ Leptagonus decagonus ̄24170 ʠʟ 

ʢʦʣʣʝʢʮʠʠ ɿʦʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʦʜʪʚʝʨʜʠʣʦ, ʯʪʦ ʦʙʨʘʟʝʮ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʦʪʥʦʩʠʪʩʷ ʢ Leptagonus decagonus. ʂ ʪʦʤʫ ʞʝ, ʩʦʛʣʘʩʥʦ ʜʚʫʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʵʪʠʢʝʪʢʘʤ, ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʩʚʦʝ ʚʨʝʤʷ ʪʘʢʞʝ ʧʨʦʚʝʨʷʣʠ ɺ.ʂ. ʉʦʣʜʘʪʦʚ ʠ ɻ.ʋ. 

ʃʠʥʜʙʝʨʛ.  

ʉʦʤʥʝʥʠʷ ʚʳʟʳʚʘʝʪ ʤʝʩʪʦ ʧʦʠʤʢʠ. ʉʦʛʣʘʩʥʦ ʵʪʠʢʝʪʢʝ, ʵʢʟʝʤʧʣʷʨ 

ʣʠʩʠʯʢʠ-ʣʝʧʪʘʛʦʥʘ ʧʦʡʤʘʥ ʥʝʚʦʜʦʤ ʦʢʦʣʦ ʫʩʪʴʷ ʨʝʢʠ ʉʦʤʦʥ (ʢʫʪʦʚʘʷ ʯʘʩʪʴ ʟʘʣ. 
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ʏʠʭʘʯʝʚʘ), ʛʜʝ ʛʣʫʙʠʥʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʨʪʘʤʠ, ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 1ï2 ʤ, ʪʦ 

ʝʩʪʴ ʘʙʩʦʣʶʪʥʦ ʥʝʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʵʪʦʛʦ ʚʠʜʘ. ʆ ʛʣʫʙʠʥʘʭ ʤʦʞʥʦ ʩʫʜʠʪʴ ʠ ʧʦ 

ʦʨʫʜʠʶ ʣʦʚʘ ï ʥʝʚʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ. ʂ ʪʦʤʫ ʞʝ ʠʟ-ʟʘ ʚʧʘʜʝʥʠʷ 

ʨʝʢʠ ʉʦʤʦʥ ʚʦʜʳ ʚ ʵʪʦʤ ʤʝʩʪʝ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʝʩʥʝʥʥʳʝ (22.2ă) [3]. ɸ ʥʠʞʥʠʡ 

ʧʨʝʜʝʣ ʩʦʣʝʥʦʩʪʠ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʠʜʘ ʩʦʩʪʘʚʣʷʝʪ 27.4ă ʧʨʠ 

ʧʨʝʜʧʦʯʠʪʘʝʤʦʡ 34.5ă [2]. ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʬʘʢʪʦʚ ï ʥʝʭʘʨʘʢʪʝʨʥʳʝ ʛʣʫʙʠʥʘ 

ʠ ʩʦʣʝʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʫʜʘʣʝʥʥʦʩʪʴ ʢ ʶʛʫ ʘʨʝʘʣʘ, ʟʘʩʪʘʚʣʷʝʪ 

ʫʩʦʤʥʠʪʴʩʷ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʫʢʘʟʘʥʠʷ ʤʝʩʪʘ ʧʦʠʤʢʠ. ʉʫʱʝʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ, 

ʯʪʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʢʦʣʣʝʢʮʠʶ ʤʦʛʣʘ ʧʨʦʠʟʦʡʪʠ ʧʫʪʘʥʠʮʘ ʵʪʠʢʝʪʦʢ. ɺ ʧʦʣʴʟʫ 

ʪʘʢʦʡ ʚʝʨʩʠʠ ʛʦʚʦʨʠʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʦʣʝʝ ʯʝʤ ʟʘ ʩʪʦʣʝʪʥʶʶ ʠʩʪʦʨʠʶ 

ʠʭʪʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʚ ʊʘʪʘʨʩʢʦʤ ʧʨʦʣʠʚʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʘ, ʣʠʩʠʯʢʘ-ʣʝʧʪʘʛʦʥ ʥʠ ʨʘʟʫ ʙʦʣʴʰʝ ʥʝ ʚʩʪʨʝʯʘʣʘʩʴ ʚ 

ʫʣʦʚʘʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʢʘʟʘʥʠʝ ʧʦʠʤʢʠ ʣʠʩʠʯʢʠ-ʣʝʧʪʘʛʦʥʘ ʚ ʚʦʜʘʭ ʗʧʦʥʩʢʦʛʦ 

ʤʦʨʷ ʩʢʦʨʝʝ ʚʩʝʛʦ ʷʚʣʷʝʪʩʷ ʦʰʠʙʦʯʥʳʤ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘʤ ɿʀʅ ʈɸʅ (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ) ɺ.ʇ. ʇʘʣʴʤ ʟʘ ʧʦʤʦʱʴ ʚ ʨʘʙʦʪʝ ʩ ʢʦʣʣʝʢʮʠʷʤʠ ʠ ɹ.ɸ. ʐʝʡʢʦ ʟʘ 

ʮʝʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʪʝʨʠʘʣʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ124021900011-9. 
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ʆʇʀʉɸʅʀɽ ʂʃɽʊʆʏʅʆɻʆ ʉʆʉʊɸɺɸ ʀʅʊɽɻʋʄɽʅʊɸ 

ʉʀʄɹʀʆʊʀʏɽʉʂʀʍ ʅɽʄɽʈʊʀʅ ʈʆɼʆɺ CARCINONEMERTES ʀ 

ASTERONEMERTES (HOPLONEMERTEA ) 

ʉʦʰʥʠʢʦʚʘ ʇ. ɼ.1, ʄʘʛʘʨʣʘʤʦʚ ʊ. ʖ.2 

1ʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤ ï ʬʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʤʦʨʩʢʦʡ 

ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, polin.dm@mail.ru 
2ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ,  

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, biotimur@yandex.ru  

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʨʝʜʠ ʥʝʤʝʨʪʠʥ ʚʩʪʨʝʯʘʶʪʩʷ ʩʠʤʙʠʦʥʪʳ ʨʘʟʣʠʯʥʳʭ ʤʦʨʩʢʠʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʤʦʨʩʢʠʝ ʟʚʝʟʜʳ, ʜʝʩʷʪʠʥʦʛʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ʠ 

ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ. ʇʝʨʝʭʦʜ ʢ ʩʠʤʙʠʦʪʠʯʝʩʢʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ ʥʝ ʤʦʛ ʥʝ 

ʧʨʠʚʝʩʪʠ ʢ ʩʤʝʥʝ ʩʪʨʫʢʪʫʨʥʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʠ 

ʘʜʘʧʪʘʮʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʦʣʞʥʳ ʙʳʣʠ ʟʘʪʨʦʥʫʪʴ ʠʥʪʝʛʫʤʝʥʪ ʥʝʤʝʨʪʠʥ, ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʫʶ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʪʨʫʢʪʫʨʫ. ʆʜʥʘʢʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ 

ʛʦʧʣʦʥʝʤʝʨʪʠʥ, ʩʦ ʚʨʝʤʝʥʝʤ ʫʪʨʘʪʠʣʠ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʪʝʢʫʱʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʠʟʫʯʠʣʠ ʢʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ ʠʥʪʝʛʫʤʝʥʪʘ ʜʚʫʭ ʛʦʧʣʦʥʝʤʝʨʪʠʥ: 

ʧʘʨʘʟʠʪʘ ʨʘʢʦʦʙʨʘʟʥʳʭ Carcinonemertes sp., ʠ ʢʦʤʤʝʥʩʘʣʘ ʤʦʨʩʢʠʭ ʟʚʝʟʜ 

Asteronemertes sp. 

ʆʩʦʙʠ Asteronemertes sp. ʩʦʙʨʘʥʳ ʚ ʗʧʦʥʩʢʦʤ ʤʦʨʝ (43.16.4 ʩ.ʰ., 134.59.2 

ʚ.ʜ.) ʥʘ ʛʣʫʙʠʥʝ 94ï95 ʤ ʠʟ ʘʤʙʫʣʘʢʨʘʣʴʥʳʭ ʙʦʨʦʟʜ ʤʦʨʩʢʦʡ ʟʚʝʟʜʳ Solaster 

pacificus, ʧʨʝʜʩʪʘʚʠʪʝʣʠ Carcinonemertes sp. ï ʚ ʟʘʣ. ɺʦʩʪʦʢ, ʗʧʦʥʩʢʦʝ ʤʦʨʝ 

(42.53.00 ʩ. ʰ., 132.45.0 ʚ. ʜ.) ʠʟ ʷʡʮʝʚʳʭ ʤʘʩʩ ʢʨʘʙʘ Hemigrapsus sp. ʄʘʪʝʨʠʘʣ 

ʬʠʢʩʠʨʦʚʘʣʠ 2.5%-ʳʤ ʨʘʩʪʚʦʨʦʤ ʛʣʫʪʘʨʘʣʴʜʝʛʠʜʘ ʥʘ 0.2ʄ ʢʘʢʦʜʠʣʘʪʥʦʤ 

ʙʫʬʝʨʝ (ʂɹ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 0.15ʄ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʤʳʚʢʦʡ ʚ 

ʂɹ ʠ ʧʦʩʪʬʠʢʩʘʮʠʝʡ 1%-ʳʤ ʨʘʩʪʚʦʨʦʤ OsO4. ʇʦʩʣʝ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʚ ʵʪʠʣʦʚʦʤ 

ʩʧʠʨʪʝ ʠ ʘʮʝʪʦʥʝ ʤʘʪʝʨʠʘʣ ʟʘʣʠʚʘʣʠ ʚ ʩʤʝʩʴ ʵʧʦʢʩʠʜʥʳʭ ʩʤʦʣ ʵʧʦʥʘ ʠ ʘʨʘʣʜʠʪʘ. 

ʇʦʧʝʨʝʯʥʳʝ ʧʦʣʫʪʦʥʢʠʝ (700 ʥʤ) ʠ ʫʣʴʪʨʘʪʦʥʢʠʝ (65 ʥʤ) ʩʨʝʟʳ ʧʦʣʫʯʘʣʠ ʥʘ 

ʫʣʴʪʨʘʤʠʢʨʦʪʦʤʝ LeicaUC6 (Leica Microsystems, ɻʝʨʤʘʥʠʷ). ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʩʪʨʦʝʥʠʷ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʥʘ ʧʦʣʫʪʦʥʢʠʭ ʩʨʝʟʘʭ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ ʩʚʝʪʦʚʦʤ 

ʤʠʢʨʦʩʢʦʧʝ Axio Imager.Z2 (Japan) ʩ ʦʢʨʘʰʠʚʘʥʠʝʤ ʤʝʪʠʣʝʥʦʚʳʤ ʩʠʥʠʤ (Sigma, 

USA). ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ Ultra Plus (Zeiss).  

ʀʥʪʝʛʫʤʝʥʪ ʛʦʧʣʦʥʝʤʝʨʪʠʥ Asteronemertes sp. ʠ Carcinonemertes sp. 

ʩʦʩʪʦʠʪ ʠʟ ʵʧʠʜʝʨʤʠʩʘ, ʚ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʙʘʟʘʣʴʥʘʷ ʣʘʤʠʥʘ, ʠ 

ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʘ (ʕʎʄ). ʕʧʠʜʝʨʤʠʩ ʬʦʨʤʠʨʫʶʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʝʩʥʠʯʥʳʝ ʠ ʞʝʣʝʟʠʩʪʳʝ ʢʣʝʪʢʠ, ʘ ʪʘʢʞʝ ʥʝʢʣʝʪʦʯʥʳʡ 

ʙʘʟʘʣʴʥʳʡ ʩʣʦʡ. ʈʝʩʥʠʯʥʳʝ ʢʣʝʪʢʠ ʠʤʝʶʪ ʚʳʪʷʥʫʪʫʶ ʚʦʨʦʥʢʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ 

ʩ ʨʘʩʰʠʨʝʥʥʦʡ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʴʶ, ʫʟʢʠʤ ʪʝʣʦʤ ʠ ʚʳʪʷʥʫʪʦʡ ʪʦʥʢʦʡ ʥʦʞʢʦʡ. 

ʈʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʪʝʣʘʭ ʨʝʩʥʠʯʥʳʭ ʢʣʝʪʦʢ ʷʜʨʘ ʪʘʢʞʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʚʳʪʷʥʫʪʦʡ 

mailto:polin.dm@mail.ru
mailto:biotimur@yandex.ru
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ʬʦʨʤʳ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʞʝʣʝʟʠʩʪʳʭ ʢʣʝʪʦʢ ʢʘʞʜʦʛʦ ʚʠʜʘ ʥʝʤʝʨʪʠʥ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ.  

 

ʊʘʙʣʠʮʘ. ʊʠʧʳ ʞʝʣʝʟʠʩʪʳʭ ʢʣʝʪʦʢ ʠʥʪʝʛʫʤʝʥʪʘ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ 

ʛʦʧʣʦʥʝʤʝʨʪʠʥ Asteronemertes sp. ʠ Carcinonemertes sp. 

ɺʠʜ ʥʝʤʝʨʪʠʥʳ 
ʊʠʧ 

ʢʣʝʪʦʢ 
ʅʘʣʠʯʠʝ ʈʘʩʧʦʣʦʞʝʥʠʝ 

ɼʠʘʤʝʪʨ 

ʛʨʘʥʫʣ, 

ʤʢʤ 

ʉʦʜʝʨʞʠʤʦʝ ʛʨʘʥʫʣ, 

ʊʕʄ 

Asteronemertes sp. 
mu I 

+ ʵʧ 
1.0  

ʈʳʭʣʳʡ ʬʠʙʨʠʣʣʷʨʥʳʡ 

ʤʘʪʝʨʠʘʣ Carcinonemertes sp. + ʩʤ 

Asteronemertes sp. 

mu II 

+ ʵʧ 0.3ï0.8  ɻʝʪʝʨʦʛʝʥʥʦʝ: 

ʛʦʤʦʛʝʥʥʦʝ ʚʝʱʝʩʪʚʦ 

ʩʨʝʜʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʠ 

ʬʠʙʨʠʣʣʷʨʥʳʡ ʤʘʪʝʨʠʘʣ. 

Carcinonemertes sp. 

+ ʩʤ 0.6ï1.0  

Asteronemertes sp. 

gr I 

ï ï ï ï 

Carcinonemertes sp. 

+ ʩʤ 0.5ï1.4  

ɻʦʤʦʛʝʥʥʦʝ ʚʝʱʝʩʪʚʦ 

ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ 

Asteronemertes sp. 

gr II 

+ 

ʵʧ 

0.3ï0.6  ɻʦʤʦʛʝʥʥʦʝ ʚʝʱʝʩʪʚʦ 

ʩʨʝʜʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ 
Carcinonemertes sp. 

+ 0.1ï0.3  

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: gr IïII  ï ʛʨʘʥʫʣʷʨʥʳʝ ʢʣʝʪʢʠ I/II  ʪʠʧʘ; mu IïII ï 

ʩʣʠʟʠʩʪʳʝ ʢʣʝʪʢʠ I/II  ʪʠʧʘ; ʩʤ ï ʩʫʙʤʫʩʢʫʣʷʨʥʦʝ ʠ ʵʧ ï ʵʧʠʪʝʣʠʘʣʴʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʩʪʘʚʝ ʠʥʪʝʛʫʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʥʝʤʝʨʪʠʥ 

ʚʳʷʚʣʝʥʳ ʩʭʦʜʥʳʝ ʧʦ ʩʪʨʦʝʥʠʶ ʠ ʩʪʨʫʢʪʫʨʝ ʩʝʢʨʝʪʘ ʢʣʝʪʦʯʥʳʝ ʪʠʧʳ. ʆʩʥʦʚʥʳʤ 

ʦʪʣʠʯʠʝʤ ʷʚʠʣʦʩʴ ʥʘʣʠʯʠʝ ʧʦʛʨʫʞʝʥʥʳʭ ʩʫʙʤʫʩʢʫʣʷʨʥʳʭ ʞʝʣʝʟ ʫ 

Carcinonemertes sp., ʚʝʨʦʷʪʥʦ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʠʥʪʝʟʘ ʩʝʢʨʝʪʘ, 

ʬʦʨʤʠʨʫʶʱʝʛʦ ʢʣʝʡʢʫʶ ʪʨʫʙʢʫ ʚʦʢʨʫʛ ʯʝʨʚʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʩʠʥʪʝʟʠʨʫʝʤʦʛʦ ʩʝʢʨʝʪʘ ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʛʠʜʨʦʙʠʦʥʪʦʚ-ʭʦʟʷʝʚ ʪʨʝʙʫʝʪ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʎʂʇ ñʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤò, ʅʅʎʄɹ ɼɺʆ ʈɸʅ 

(ɺʣʘʜʠʚʦʩʪʦʢ) ʚ ʨʘʤʢʘʭ ʅʀʈ ˉ 124022500262-6 ñʇʣʘʩʪʠʯʥʦʩʪʴ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ, ʧʨʠ ʜʝʡʩʪʚʠʠ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡò 
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ʌʃʆʈʆʊɸʅʅʀʅʓ ʀɿ ʄʆʈʉʂʆʁ ɹʋʈʆʁ ɺʆɼʆʈʆʉʃʀ SARGASSUM 

PALLIDUM  ï ʂʆʈʈɽʂʊʆʈʓ ʄɽʊɸɹʆʃʀʏɽʉʂʀʍ ʅɸʈʋʐɽʅʀʁ ʇʈʀ 

ɸʃʂʆɻʆʃʔʅʆʁ ʀʅʊʆʂʉʀʂɸʎʀʀ 

ʉʧʨʳʛʠʥ ɺ. ɻ. 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɺ. ʀ. ʀʣʴʠʯʝʚʘ ɼɺʆ ʈɸʅ,  

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, vsprygin@poi.dvo.ru  

 

ʆʢʠʩʣʝʥʠʝ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʪʦʢʩʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ 

ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʝʯʝʥʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ 

ʘʣʢʦʛʦʣʴʥʦʡ ʙʦʣʝʟʥʠ ʧʝʯʝʥʠ (ɸɹʇ), ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʷʜʘ ʭʨʦʥʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʡ ʵʪʦʛʦ ʦʨʛʘʥʘ. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ɸʇɹ ʘʢʪʫʘʣʴʥʘ ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʣʝʛʯʠʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ ʧʨʠ 

ʘʣʢʦʛʦʣʴʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ.  

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʚ 

ʧʠʱʫ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʠʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

(ʇʌ). ʇʌ ʪʨʘʜʠʮʠʦʥʥʦ ʚʭʦʜʷʪ ʚ ʧʠʱʝʚʦʡ ʨʘʮʠʦʥ ʯʝʣʦʚʝʢʘ ʠ ʠʤʝʶʪ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʪʦʢʩʠʯʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʥʘʟʝʤʥʳʭ 

ʨʘʩʪʝʥʠʡ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʤʦʨʩʢʠʝ ʚʦʜʦʨʦʩʣʠ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʚ ʚʠʜʝ ʧʠʱʠ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʩ ʚʳʩʦʢʦʡ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ.  

ʉʨʝʜʠ ʇʌ ʩʦʝʜʠʥʝʥʠʡ ʤʦʨʩʢʠʭ ʤʘʢʨʦʬʠʪʦʚ ʚʳʜʝʣʷʝʪʩʷ ʛʨʫʧʧʘ 

ʬʣʦʨʦʪʘʥʥʠʥʦʚ (ʌʊ), ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʷʭ ʠ 

ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʌʊ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʗʧʦʥʩʢʠʤ ʤʦʨʝ ʚʠʜʘʭ ʨʦʜʘ 

Sargassum, ʚʢʣʶʯʘʷ Sargassum pallidum. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʘ ʌʊ, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ S. pallidum (ʌʊʉ), ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʢʨʳʩ ʚ ʫʩʣʦʚʠʷʭ ʦʩʪʨʦʡ ʘʣʢʦʛʦʣʴʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ. 

ɺʦʜʦʨʦʩʣʠ ʩʦʙʠʨʘʣʠ ʚ ʘʚʛʫʩʪʝïʩʝʥʪʷʙʨʝ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʗʧʦʥʩʢʦʛʦ 

ʤʦʨʷ (ʧʨʦʣʠʚ ʉʪʘʨʢʘ, ʦ-ʚ ʇʦʧʦʚʘ). ɺʳʩʫʰʝʥʥʳʝ ʚʦʜʦʨʦʩʣʠ ʠʟʤʝʣʴʯʘʣʠ ʠ 

ʚʳʜʝʣʷʣʠ ʠʟ ʥʠʭ ʢʦʤʧʣʝʢʩ ʌʊ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʌʊ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʨʘʚʥʝʥʠʷ ʀʂ-ʩʧʝʢʪʨʦʚ ʌʊʉ ʠ ʩʭʦʜʥʦʛʦ ʧʦ ʩʦʩʪʘʚʫ ʢʦʤʧʣʝʢʩʘ ʌʊ ʠʟ ʙʫʨʦʡ 

ʚʦʜʦʨʦʩʣʠ Eisenia bicyclis. ʉʦʜʝʨʞʘʥʠʝ ʬʣʦʨʦʪʘʥʥʠʥʦʚ ʚ ʌʊʉ ʩʦʩʪʘʚʠʣʦ 82 Ñ 

3%. ɸʥʪʠʨʘʜʠʢʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʇʌ-ʬʨʘʢʮʠʠ ʠʟ S. pallidum ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʘʪʠʦʥ-ʨʘʜʠʢʘʣʫ ABTS+ ʩʦʩʪʘʚʠʣʘ 14.8 ʤʢʤʦʣʴ TEAC/ʤʛ ʵʢʩʪʨʘʢʪʘ, ʪʦʛʜʘ ʢʘʢ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʘʣʢʦʢʩʠʣ-ʧʝʨʦʢʩʠʜʥʳʤ ʨʘʜʠʢʘʣʘʤ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 5.6 ʤʢʤʦʣʴ 

ʊEAC/ʤʛ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʝʩʧʦʨʦʜʥʳʭ ʙʝʣʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ ʤʘʩʩʦʡ 

ʪʝʣʘ 170ï180 ʛ. ɺʩʝ ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ, 

ʧʦʣʫʯʘʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʚʠʚʘʨʥʳʡ ʨʘʮʠʦʥ ʠ ʚʦʜʫ ad libitum ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 
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ʚʨʝʤʝʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʣʢʦʛʦʣʴʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʚ ʪʝʯʝʥʠʝ 

7 ʩʫʪ ʢʨʳʩʘʤ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚʚʦʜʠʣʠ 33% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ ʚ 

ʜʦʟʝ 7.5 ʤʣ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʚʚʝʜʝʥʠʝʤ ʵʪʘʥʦʣʘ 

ʞʠʚʦʪʥʳʤ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʯʝʨʝʟ ʟʦʥʜ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ ʚʦʜʠʣʠ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ 

ʌʊʉ ʚ ʜʦʟʝ 100 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ɾʠʚʦʪʥʳʭ ʜʝʣʠʣʠ ʥʘ 3 ʛʨʫʧʧʳ ʧʦ 10 ʦʩʦʙʝʡ ʚ 

ʢʘʞʜʦʡ: 1-ʷ ï ʢʦʥʪʨʦʣʴ (ʂ); 2-ʷ ï ʚʚʝʜʝʥʠʝ ʵʪʘʥʦʣʘ (ʕ); 3-ʷ ï ʚʚʝʜʝʥʠʝ ʵʪʘʥʦʣʘ + 

ʌʊʉ (ʕʌ). ʏʝʨʝʟ 7 ʩʫʪ ʦʪ ʥʘʯʘʣʘ ʦʧʳʪʘ ʞʠʚʦʪʥʳʭ ʚʳʚʦʜʠʣʠ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʌʊʉ ʦʮʝʥʠʚʘʣʠ ʧʦ ʝʛʦ ʚʣʠʷʥʠʶ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʝʯʝʥʠ ʠ ʢʨʦʚʠ. ɺ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ. ɺ ʧʝʯʝʥʠ ʦʧʨʝʜʝʣʷʣʠ 

ʩʦʜʝʨʞʘʥʠʝ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʠ ʦʢʠʩʣʝʥʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʘ 

ʪʘʢʞʝ ʥʠʢʦʪʠʥʘʤʠʜʥʳʭ ʢʦʬʝʨʤʝʥʪʦʚ ʅɸɼ+ ʠ ʅɸɼʌ+ ʠ ʘʢʪʠʚʥʦʩʪʴ ʛʣʶʢʦʟʦ-6-

ʬʦʩʬʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ (ɻ-6-ʌɼɻ). 

ɺʚʝʜʝʥʠʝ 33%-ʛʦ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ (ʛʨʫʧʧʘ ñʕò) ʧʨʠʚʝʣʦ ʢ ʨʘʟʚʠʪʠʶ 

ʘʣʢʦʛʦʣʴʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʚ ʢʨʦʚʠ ʠ ʧʝʯʝʥʠ 

ʢʨʳʩ. ʉʦʜʝʨʞʘʥʠʝ ʅɸɼ+ ʚ ʧʝʯʝʥʠ ʫ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ ñʕò ʙʳʣʦ ʥʘ 38% (p 

<0.01) ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʂ). ʇʨʠ ʩʥʠʞʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʅɸɼ+/ʅɸɼʅ ʤʝʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʪʘʙʦʣʠʪʦʚ ʚ ʃɼɻ ʠ ɻ-3-ʌɼɻ ʯʝʣʥʦʯʥʳʭ 

ʮʠʢʣʘʭ. ʉʦʜʝʨʞʘʥʠʝ ʣʘʢʪʘʪʘ ʚ ʛʨʫʧʧʝ ñʕò ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 32% (p <0.05), ʘ ɻ-3-

ʌ ï ʥʘ 52% (p <0.05) ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʠʨʫʚʘʪʘ ʥʘ 32% (p<0.05) ʠ 

ɼɸʌ ʥʘ 37% (p<0.01) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʈʘʩʯʝʪ 

ʦʪʥʦʰʝʥʠʷ ʅɸɼ+/ʅɸɼʅ ʧʦ ʃɼɻ ʧʦʢʘʟʘʣ ʝʛʦ ʩʥʠʞʝʥʠʝ ʜʦ ʚʝʣʠʯʠʥʳ 432 ʧʨʦʪʠʚ 

833 ʚ ʢʦʥʪʨʦʣʝ, ʘ ʜʣʷ ɻ-3-ʌɼɻ ï 398 ʧʨʦʪʠʚ 960 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ 

ʘʥʘʵʨʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʜ ʘʵʨʦʙʥʳʤʠ. ʉʜʚʠʛ ʨʘʚʥʦʚʝʩʠʷ ʚ ʩʪʦʨʦʥʫ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʧʠʨʫʚʘʪʘ ʚ ʣʘʢʪʘʪ, ʘ ɼɸʌ ʚ ɻ-3-ʌ, ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʨʝʘʢʮʠʡ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ 

ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʥʘ 56% (p <0.001). ʀʥʪʦʢʩʠʢʘʮʠʷ ʵʪʘʥʦʣʦʤ, 

ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʩʥʠʞʝʥʠʝʤ ʥʘ 22% (p <0.05) ʘʢʪʠʚʥʦʩʪʠ ɻ-6-ʌɼɻ, ʢʣʶʯʝʚʦʛʦ 

ʬʝʨʤʝʥʪʘ ʧʝʥʪʦʟʦʬʦʩʬʘʪʥʦʛʦ ʧʫʪʠ ʦʢʠʩʣʝʥʠʷ ʛʣʶʢʦʟʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ 

ʥʘ 37% (p <0.05) ʩʦʜʝʨʞʘʥʠʷ ʅɸɼʌ+, ʢʦʬʘʢʪʦʨʘ, ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʘʢʪʠʚʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʤʝʱʝʥʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʧʝʯʝʥʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʥʘʨʫʰʝʥʠʶ ʫʛʣʝʚʦʜʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ. ʉʣʦʞʠʚʰʝʝʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʫʛʣʝʚʦʜʥʦʛʦ 

ʦʙʤʝʥʘ ʦʪʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʪʢʘʥʝʚʦʡ ʛʠʧʦʢʩʠʠ ʠ ʥʘʨʫʰʝʥʠʝ ʘʵʨʦʙʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʝʥʠʷ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. 

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʌʊ ʠʟ S. pallidum ʦʢʘʟʳʚʘʣʦ 

ʥʦʨʤʘʣʠʟʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʙʘʣʘʥʩ 

ʧʝʯʝʥʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ. ʉʦʜʝʨʞʘʥʠʝ ʦʢʠʩʣʝʥʥʦʡ ʬʦʨʤʳ ʅɸɼ+ 

ʚ ʧʝʯʝʥʠ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ñʕʌò ʙʳʣʦ ʥʘ 58% (p <0.001) ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ 

ñʕò ʠ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʚ ʛʨʫʧʧʝ ñʂò. ʈʘʩʯʝʪ ʩʦʦʪʥʦʰʝʥʠʷ ʅɸɼ+/ʅɸɼʅ 

ʚ ʧʝʯʝʥʠ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʢʦʤʧʣʝʢʩ ʌʊ ʢʘʢ ʧʦ ʃɼɻ-ʨʝʘʢʮʠʠ, ʪʘʢ ʠ ʧʦ ɻ-
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3ʌɼɻ, ʧʦʢʘʟʘʣ ʨʦʩʪ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 

ñʕò ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʫʨʦʚʥʶ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ʉʦʜʝʨʞʘʥʠʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʃɼɻ ʠ ɻ-3-ʌɼɻ ʨʝʘʢʮʠʡ ʣʘʢʪʘʪʘ ʠ ɻ-3-ʌ ʙʳʣʦ 

ʥʠʞʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ñʕò ʥʘ 27% (p <0.01) ʠ 51% (p <0.001) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ 

ʧʠʨʫʚʘʪʘ ʠ ɼɸʌ ʚʳʰʝ ʥʘ 46% (p <0.001) ʠ 7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ 

ʩʦʜʝʨʞʘʥʠʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ 

ʪʘʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚ ʛʨʫʧʧʝ ñʂò. ʉʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ, ʧʨʝʚʳʰʘʣʦ ʝʝ ʫʨʦʚʝʥʴ ʚ 

ʛʨʫʧʧʝ ñʕò, ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ (p <0.001). ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʣʘʢʪʘʪʘ ʠ ɻ-3-

ʌ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʨʦʩʪʝ ʩʦʦʪʥʦʰʝʥʠʷ ʅɸɼ+/ʅɸɼʅ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʥʷʪʠʝ 

ʪʢʘʥʝʚʦʡ ʛʠʧʦʢʩʠʠ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝ ʘʵʨʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʜ ʘʥʘʵʨʦʙʥʳʤʠ.  

ɸʢʪʠʚʥʦʩʪʴ ʢʣʶʯʝʚʦʛʦ ʬʝʨʤʝʥʪʘ ʧʝʥʪʦʟʦʬʦʩʬʘʪʥʦʛʦ ʮʠʢʣʘ ɻ-6ʌɼɻ ʚ 

ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʌʊ ʠʟ S. pallidum, ʧʨʝʚʳʰʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʥʘ 36% (p <0.01) ʢʘʢ ʚ ʛʨʫʧʧʝ ñʕò, ʪʘʢ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʕʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʝʥʪʦʟʦʬʦʩʬʘʪʥʦʛʦ ʰʫʥʪʘ, ʘʵʨʦʙʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʭʨʘʥʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʨʝʘʢʮʠʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʩʠʥʪʝʟʦʚ.  

ʇʦʣʫʯʝʥʥrʝ ʨʝʟʫʣɹʪʘʪ rʜʘʪʁ ʦʩʥʦʚʘʥʠʝ ʟʘʢʣʁʯʠʪʴ, ʯʪʦ ʢʦʤʧʣʝʢʩ ʌʊ ʠʟ 

S. pallidum, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝʥ̫ʝʤr ʡ ʧʨʠ ʦʩʪʨʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʪɻʠʣʦʚʳʤ 

ʩʧʠʨʪʦʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʛʣʝʚʦʜʥʦʛʦ 

ʦʙʤʝʥʘ, ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʘɻʨʦʙʥʦʛʦ ʛʣʠʢʦʣʠʟʘ, ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ ʠ 

ʧʝʥʪʦʟʥʦʛʦ ʮʠʢʣʘ, ʩʦʜʝʨʞʘʥʠʷ ʦʢʠʩʣʝʥʥʳʭ ʬʦʨʤ ʥʠʢʦʪʠʥʘʤʠʜʥʳʭ 

ʢʦʬʝʨʤʝʥʪʦʚ ʅɸɼ+ ʠ ʅɸɼʌ+, ʩʦʦʪʥʦhʝʥʠʷ ʅɸɼ+/ʅɸɼʅ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʪʚʨʘɦʝʥʠʶ ʩʦʩʪʦ̫ ʥʠʷ ʪʢʘʥʝʚʦʡ ʛʠʧʦʢʩʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʌʊ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ, 

ʦʩʣʘʙʣʷʶʱʝʛʦ ʪʦʢʩʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʜʝʡʩʪʚʠʷ ʵʪʘʥʦʣʘ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 124022100077-0 

ñʕʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ 

ʤʦʨʝʡò. 
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ɻʃʋɹʆʂʆɺʆɼʅʓɽ ʂʈɸɹʓ MACROREGONIA MACROCHIRA SAKAI , 

1978 ʅɸ ɻɸʁʆʊɸʍ ɼɾʀʅɻʋ ʀ ʆɼɾʀʅ (ʀʄʇɽʈɸʊʆʈʉʂʀʁ ʍʈɽɹɽʊ) 

ʉʪʝʙʣʠʥʘ ʊ. ʀ.ĭ, ɽʛʦʨʦʚʘ ɽ. ʃ.Į  

ĭɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 0071102@bk.ru 

Įʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, 

 ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, egorova.eug@gmail.com 

 

ɺʧʝʨʚʳʝ ʛʣʫʙʦʢʦʚʦʜʥʳʡ ʢʨʘʙ Macroregonia macrochira Sakai, 1978 

ʦʙʥʘʨʫʞʝʥ ʥʘ ʧʦʜʚʦʜʥʦʡ ʛʦʨʝ ʅʠʥʪʦʢʫ, ʩʝʚʝʨʥʝʝ ɻʣʘʚʥʦʛʦ ʧʨʦʣʠʚʘ, ʢʦʪʦʨʳʡ 

ʨʘʟʜʝʣʷʝʪ ʶʞʥʳʝ ʠ ʩʝʚʝʨʥʳʝ ʛʦʨʳ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʦʪ ʧʨʦʣʠʚ ʤʦʞʝʪ 

ʙʳʪʴ ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʉʝʚʝʨʦʪʠʭʦʦʢʝʘʥʩʢʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʪʠʭʦʦʢʝʘʥʩʢʦʡ 

ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʦʚʠʥʮʠʷʤʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ M. macrochira ʦʙʥʘʨʫʞʠʣʠ ʥʘ 

ʭʨʝʙʪʘʭ ʍʫʘʥ-ʜʝ-ʌʫʢʘ ʠ ʕʢʩʧʣʦʨʝʨ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʘ 

ʪʘʢʞʝ ʥʘ ʧʦʜʚʦʜʥʦʡ ʛʦʨʝ ʇʵʪʪʦʥ ʚ ʟʘʣ. ɸʣʷʩʢʘ.  

 

 
 

ʈʠʩ. 1. ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʩ ʨʝʣʴʝʬʦʤ ʜʥʘ ʠ ʩʭʝʤʦʡ ʪʝʯʝʥʠʡ. 

ʂʨʘʩʥʳʤ ʦʪʤʝʯʝʥʳ ʤʝʩʪʘ ʦʙʥʘʨʫʞʝʥʠʷ Macroregonia macrochira. ʇʫʨʧʫʨʥʦʡ 

ʧʦʣʦʩʢʦʡ ʦʪʤʝʯʝʥ ɻʣʘʚʥʳʡ ʧʨʦʣʠʚ. 

 

ɺ ʭʦʜʝ 86-ʛʦ (2019 ʛ.) ʠ 94-ʛʦ (2021 ʛ.) ʨʝʡʩʦʚ ʚ ʨʘʡʦʥ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ 

ʭʨʝʙʪʘ ʅʀʉ ñɸʢʘʜʝʤʠʢ ʄ.ɸ. ʃʘʚʨʝʥʪʴʝʚò ʢʨʘʙ M. macrochira ʦʙʥʘʨʫʞʝʥ ʶʞʥʝʝ 

https://www.ncbi.nlm.nih.gov/datasets/taxonomy/590999/?utm_source=nuccore&utm_medium=referral&utm_campaign=KnownItemSensor:taxname
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ɻʣʘʚʥʦʛʦ ʧʨʦʣʠʚʘ, ʥʘ ʛʘʡʦʪʘʭ ʆʜʞʠʥ ʠ ɼʞʠʥʛʫ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʵʪʦ ʩʘʤʦʝ 

ʶʞʥʦʝ ʠʟʚʝʩʪʥʦʝ ʤʝʩʪʦʦʙʠʪʘʥʠʝ ʜʘʥʥʦʛʦ ʚʠʜʘ. ɺʦ ʚʨʝʤʷ ʧʦʛʨʫʞʝʥʠʡ ʥʘ ʛʘʡʦʪʝ 

ɼʞʠʥʛʫ ʥʘ ʛʣʫʙʠʥʘʭ 1350ï2100 ʤ ʦʪʩʥʷʪʦ 13 ʯʘʩʦʚ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ ʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ 32 ʦʩʦʙʠ ʢʨʘʙʘ; ʥʘ ʛʘʡʦʪʝ ʆʜʞʠʥ ʥʘ ʛʣʫʙʠʥʘʭ 1510ï1900 ʤ ï 12.5 

ʯʘʩʦʚ ʠ 42 ʦʩʦʙʠ. ɺ ʨʝʡʩʝ 2021 ʛ. ʥʘ ʛʘʡʦʪʝ ʆʜʞʠʥ ʩʦʙʨʘʥʳ 3 ʵʢʟ. M. macrochira. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ ʚʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʦʙʨʘʟʮʦʚ, ʚʳʷʚʠʚ ʤʝʥʴʰʠʝ ʨʘʟʤʝʨʳ ʢʘʨʘʧʘʢʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʵʪʦʛʦ ʚʠʜʘ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʢʨʘʙʦʚ M. macrochira ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ 

ʭʨʝʙʪʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʝʥʜʝʥʮʠʶ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʟʘ ʧʨʝʜʝʣʳ 

ʉʝʚʝʨʦʪʠʭʦʦʢʝʘʥʩʢʦʡ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʠ ʧʦʜʯʝʨʢʠʚʘʝʪ ʟʥʘʯʝʥʠʝ 

ʧʦʜʚʦʜʥʳʭ ʛʦʨ ʢʘʢ ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ ʜʣʷ ʨʘʩʩʝʣʝʥʠʷ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʬʘʫʥʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ 075-15-2020-796 ñʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʠʟʫʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʨʫʜʦʥʦʩʥʳʭ ʨʘʡʦʥʘʭ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘò. 

 

1. Hoff G. R., Stevens B. Faunal Assemblage Structure on the Patton Seamount 

(Gulf of Alaska, USA) // Alaska Fishery Research Bulletin. 2005. V. 11, ˉ 1. P. 

27ï36. 

2. Sakai T. Decapod Crustacea from the Emperor Seamount Chain // Carcinological 

Society of Japan Odawara. 1978. ˉ 8 (Suppl.). P. 1ï39. 

3. Tunnicliffe V. Distribution and behaviour of the spider crab Macroregonia 

macrochira (Brachyura) at hydrothermal vents in the northeastern Pacific 

Ocean // Can. J. Zool. 1987. V. 65, ˉ 9. P. 2443ï2449. 
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ɼʆʂʋʄɽʅʊʀʈʆɺɸʅʀɽ ʄʀʂʈʆʇʈʆʎɽʉʉʆɺ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ 

ʕʄʇʀʈʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ ʀ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʁ ʈɽʉʋʈʉ ɺ 

ʇʈɸʂʊʀʂɽ ɸʂɺɸʈʀʋʄʀʉʊʀʂʀ ʀ ʀʍʊʀʆʇɸʊʆʃʆɻʀʀ 

ʉʪʝʧʘʥʴʢʦʚ ɸ.ʇ. 

ʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤ ï ʬʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʤʦʨʩʢʦʡ 

ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 

 

ʎʠʬʨʦʚʘʷ ʬʠʢʩʘʮʠʷ ð ʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʸʤʢʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʚ ðʚʘʞʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʚ ʧʨʘʢʪʠʢʝ 

ʘʢʚʘʨʠʫʤʠʩʪʠʢʠ ʠ ʠʭʪʠʦʧʘʪʦʣʦʛʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʫʧʥʳʭ ʮʠʬʨʦʚʳʭ 

ʫʩʪʨʦʡʩʪʚ (ʤʠʢʨʦʩʢʦʧʦʚ ʩ ʢʘʤʝʨʦʡ, ʬʦʪʦʘʧʧʘʨʘʪʦʚ, ʩʤʘʨʪʬʦʥʦʚ) ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʚʠʟʫʘʣʴʥʫʶ ʙʘʟʫ ʟʥʘʥʠʡ, 

ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʘ ʬʦʨʤʫʣʠʨʦʚʢʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ ʜʘʞʝ ʚ 

ʦʪʩʫʪʩʪʚʠʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʲʸʤʢʘ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʩʦʭʨʘʥʷʪʴ ʚʠʟʫʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʥʦ ʠ ʚʳʷʚʣʷʪʴ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʘʪʠʧʠʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ [1]. ɺʝʜʴ 

ʥʘʫʢʘ ð ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʚʝʨʢʘ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʠ ʥʘʙʣʶʜʝʥʠʝ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʘʙʣʶʜʝʥʠʶ ʟʘ ʧʘʨʘʟʠʪʘʤʠ ʨʳʙ ʠ ʠʭ 

ʧʦʚʝʜʝʥʠʝʤ ʚ ʫʩʣʦʚʠʷʭ ʘʢʚʘʨʠʫʤʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʬʠʢʩʘʮʠʷ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʘʪʠʧʠʯʥʳʭ) ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʯʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ. ʊʘʢʘʷ 

ʚʠʟʫʘʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʣʦʞʥʦ 

ʫʣʦʚʠʪʴ ʧʨʠ ʨʘʟʨʦʟʥʝʥʥʳʭ ʠʣʠ ʝʜʠʥʠʯʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ. 

ʇʨʠʤʝʨʦʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʩʣʫʞʘʪ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʨʘʟʚʠʪʠʝʤ ʠʢʨʳ ʨʳʙ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. ʂʦʥʪʨʦʣʠʨʫʝʤʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

(ʥʘʧʨʠʤʝʨ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʪʦʷʥʥʦʡ ʘʵʨʘʮʠʠ, ʩʪʘʙʠʣʴʥʘʷ ʯʠʩʪʦʪʘ ʚʦʜʳ, ʷʨʢʦʝ 

ʥʝʧʨʝʨʳʚʥʦʝ ʦʩʚʝʱʝʥʠʝ) ʧʦʟʚʦʣʷʶʪ ʫʪʦʯʥʷʪʴ ʫʩʪʦʷʚʰʠʝʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ 

ʠʥʢʫʙʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ. ʊʘʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʤʦʛʘʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ 

ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʷʭ ʨʳʙ ʠ ʫʩʣʦʚʠʷʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʝʨʝʜʢʦ ʦʧʨʦʚʝʨʛʘʷ ʫʩʪʦʷʚʰʠʝʩʷ ʜʦʛʤʳ ʚ ʩʨʝʜʝ 

ʘʢʚʘʨʠʫʤʠʩʪʦʚ [2]. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʮʠʬʨʦʚʦʡ ʤʠʢʨʦʩʲʸʤʢʠ 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʮʠʬʨʦʚʦʡ ʬʠʢʩʘʮʠʠ ʷʚʣʷʝʪʩʷ ʝʸ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʅʘ ʬʦʥʝ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʧʨʘʢʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʫʩʪʘʨʝʚʰʠʭ ʠʣʣʶʩʪʨʘʮʠʡ ʠ ʩʭʝʤ ð ʟʘʯʘʩʪʫʶ ʚʦʩʭʦʜʷʱʠʭ ʢ ʝʱʸ ʩʦʚʝʪʩʢʦʤʫ 

ʧʝʨʠʦʜʫ ð ʚʠʜʝʦʟʘʧʠʩʠ ʠ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʛʣʷʜʥʳʭ, ʜʦʩʪʦʚʝʨʥʳʭ ʠ 

ʚʠʟʫʘʣʴʥʦ ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʜʦʙʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʚ ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʯʝʙʥʠʢʘʭ ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʶʪ, ʣʠʙʦ 

ʠʟʦʙʨʘʞʝʥʳ ʩʭʝʤʘʪʠʯʥʦ [3].  
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ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʘʢʚʘʨʠʫʤʠʩʪʠʢʘ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ 

ʫʚʣʝʯʝʥʠʝ, ʥʦ ʠ ʚʘʞʥʘʷ ʧʨʠʢʣʘʜʥʘʷ ʦʩʥʦʚʘ ʜʣʷ ʦʢʝʘʥʘʨʠʫʤʥʦʛʦ ʜʝʣʘ, 

ʚʝʪʝʨʠʥʘʨʠʠ ʚʦʜʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʨʠʩ. 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. A ð ʢʘʜʨ ʠʥʪʝʨʚʘʣʴʥʦʡ ʩʲʸʤʢʠ ʨʘʟʚʠʪʠʷ ʠʢʨʠʥʢʠ Puntigrus 

tetrazona (Bleeker, 1855); B ð ʩʧʦʨʳ ʤʠʢʩʦʩʧʦʨʠʜʠʡ, ʠʤʤʝʨʩʠʦʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

Ĭ1000; C ð ʯʝʰʫʷ Symphysodon aequifasciatus Pellegrin, 1904. ʋʚʝʣʠʯʝʥʥʳʡ 

ʬʨʘʛʤʝʥʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʝʪʘʣʠʟʘʮʠʶ ʠ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʮʠʬʨʦʚʦʡ ʩʲʸʤʢʠ.  

ʉʦʙʩʪʚʝʥʥʳʝ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʘʚʪʦʨʘ. 

 

ʉʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ ʟʘʤʢʥʫʪʳʭ ʩʠʩʪʝʤʘʭ ʪʨʝʙʫʝʪ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ, ʪʘʢ ʠ ʦʧʳʪʦʤ 

ʥʘʙʣʶʜʝʥʠʷ. ʀ ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳ ʠ ʥʝʦʙʭʦʜʠʤʳ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʦʩʚʦʠʪʴ ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ, ʥʘʫʯʠʪʴʩʷ çʚʠʜʝʪʴè ʚʘʞʥʳʝ 

ʜʝʪʘʣʠ ʠ ʢʦʨʨʝʢʪʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʥʘʙʣʶʜʘʝʤʦʝ. ʊʘʢʠʝ ʮʠʬʨʦʚʳʝ ʨʝʩʫʨʩʳ 

ʩʪʘʥʦʚʷʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ð ʦʥʠ ʧʦʣʝʟʥʳ ʢʘʢ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ 
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ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʧʨʘʢʪʠʢʦʚ ʠ ʥʘʯʠʥʘʶʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ, ʦʪ ʘʢʚʘʨʠʫʤʠʩʪʠʢʠ ʜʦ ʠʭʪʠʦʧʘʪʦʣʦʛʠʠ ʠ ʟʦʦʪʝʭʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʦʝ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʚ ʚʳʩʪʫʧʘʝʪ 

ʢʘʢ ʤʝʪʦʜ ʩʙʦʨʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʫʪʦʯʥʝʥʠʶ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʪʝʨʘʧʠʠ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʘ ʪʘʢʞʝ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪ, ʦʙʣʘʜʘʶʱʠʡ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʥʘʫʯʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʘʙʦʪʘ ʯʘʩʪʠʯʥʦ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʎʂʇ çʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤè, 

ʅʅʎʄɹ ɼɺʆ ʈɸʅ (ɺʣʘʜʠʚʦʩʪʦʢ). 
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ʌʆʈʄʀʈʆɺɸʅʀɽ ɼʆʌɸʄʀʅɽʈɻʀʏɽʉʂʆʁ ʅɽʈɺʅʆʁ ʉʀʉʊɽʄʓ ɺ 

ɿɸʏɸʊʂɽ ɼɽʌʀʅʀʊʀɺʅʆɻʆ ʊɽʃɸ ʄʆʈʉʂʀʍ ɽɾɽʁ 
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ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʤʦʨʩʢʠʭ ʝʞʝʡ ʣʠʯʠʥʦʯʥʘʷ ʠ ʜʝʬʠʥʠʪʠʚʥʘʷ 

ʥʝʨʚʥʳʝ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʝʥʳ. ʇʝʨʚʘʷ ʚʦʟʥʠʢʘʝʪ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʠʟ 

ʥʝʡʨʦʛʝʥʥʦʡ ʵʢʪʦʜʝʨʤʳ ʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʝʪ ʚʦ ʚʨʝʤʷ ʤʝʪʘʤʦʨʬʦʟʘ, ʥʝ 

ʧʨʠʥʠʤʘʷ ʫʯʘʩʪʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʝʬʠʥʠʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 

ʨʘʟʚʠʚʘʝʪʩʷ de novo ʚʥʫʪʨʠ ʟʘʯʘʪʢʘ ʪʝʣʘ ʚʟʨʦʩʣʦʛʦ ʞʠʚʦʪʥʦʛʦ ʥʘ ʣʝʚʦʡ ʩʪʦʨʦʥʝ 

ʣʠʯʠʥʢʠ. ʈʘʟʚʠʪʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʣʠʯʠʥʦʯʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʨʦʙʥʦ 

ʠʟʫʯʝʥʳ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʤʦʨʩʢʠʭ ʝʞʝʡ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʘʟʚʠʪʠʶ ʜʝʬʠʥʠʪʠʚʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʫʜʝʣʝʥʦ ʤʝʥʴʰʝ ʚʥʠʤʘʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʪʦ, ʯʪʦ ʜʝʬʠʥʠʪʠʚʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʚʧʝʨʚʳʝ ʧʦʷʚʣʷʝʪʩʷ ʚ ʟʘʯʘʪʢʝ ʪʝʣʘ 

ʚʟʨʦʩʣʦʛʦ ʞʠʚʦʪʥʦʛʦ. ʂ ʢʦʥʮʫ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʟʘʯʘʪʦʢ ʜʝʬʠʥʠʪʠʚʥʦʛʦ 

ʪʝʣʘ ʤʦʨʩʢʦʛʦ ʝʞʘ ʠʤʝʝʪ ʭʦʨʦʰʦ ʨʘʟʚʠʪʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʦʢʦʣʦʨʦʪʦʚʦʛʦ ʥʝʨʚʥʦʛʦ ʢʦʣʴʮʘ ʠ ʨʘʜʠʘʣʴʥʳʭ ʥʝʨʚʦʚ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʝʨʚʳʝ ʩʣʝʜʳ ʚʟʨʦʩʣʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʦʷʚʣʷʶʪʩʷ ʚ 

ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʟʘʯʘʪʢʝ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟ ʜʥʘ ʘʤʥʠʦʪʠʯʝʩʢʦʡ ʧʦʣʦʩʪʠ 

ʵʧʠʥʝʚʨʘʣʴʥʳʭ ʩʢʣʘʜʦʢ ʠ ʨʘʟʚʠʪʠʷ ʠʟ ʣʝʚʦʛʦ ʛʠʜʨʦʮʝʣʷ ʨʘʜʠʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʠ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʧʷʪʠ ʧʝʨʚʠʯʥʳʭ ʘʤʙʫʣʘʢʨʘʣʴʥʳʭ ʥʦʞʝʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʘʥʪʠʪʝʣʘʤʠ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʥʝʡʨʦʥʘʣʴʥʳʤ ʤʘʨʢʝʨʘʤ, ʪʘʢʠʤ ʢʘʢ ʥʝʡʨʦʧʝʧʪʠʜʳ 

SALMFamide S1 ʠ TRH ʠʣʠ ʧʘʥʥʝʡʨʦʥʘʣʴʥʳʡ ʤʘʨʢʝʨ ʩʠʥʘʧʪʦʪʘʛʤʠʥ B, 

ʧʦʜʪʚʝʨʜʠʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʟʘʯʘʪʢʝ ʜʝʬʠʥʠʪʠʚʥʦʛʦ ʪʝʣʘ ʤʦʨʩʢʦʛʦ ʝʞʘ. ʆʜʥʘʢʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʜʝʬʠʥʠʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʩ ʜʨʫʛʠʤʠ ʥʝʡʨʦʥʥʳʤʠ 

ʤʘʨʢʝʨʘʤʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʜʦʬʘʤʠʥ-

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʟʘʯʘʪʢʝ ʚʟʨʦʩʣʦʛʦ ʪʝʣʘ 

ʧʣʘʥʢʪʦʪʨʦʬʥʳʭ ʣʠʯʠʥʦʢ ʤʦʨʩʢʠʭ ʝʞʝʡ ʠʟ ʦʪʨʷʜʦʚ Camarodonta (Mesocentrotus 

nudus ʠ Strongylocentrotus intermedius) ʠ Echinolampadacea (Scaphechinus 

mirabilis). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʪʥʳʭ ʣʠʯʠʥʦʢ ʚʩʝʭ ʪʨʝʭ ʚʠʜʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʜʦʬʘʤʠʥ-ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʣʝʪʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʨʘʣʴʥʦʤ, ʧʠʣʦʨʠʯʝʩʢʦʤ ʠ 

ʘʥʘʣʴʥʦʤ ʛʘʥʛʣʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʛʘʥʛʣʠʷʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʩʥʦʚʘʥʠʠ ʧʦʩʪʦʨʘʣʴʥʳʭ 

ʨʫʢ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʝʥʳ ʜʦʬʘʤʠʥ-ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʢʩʦʥʘʣʴʥʳʝ ʪʨʘʢʪʳ, 

ʧʨʦʭʦʜʷʱʠʝ ʚ ʦʩʥʦʚʘʥʠʠ ʨʝʩʥʠʯʥʳʭ ʰʥʫʨʦʚ ʠ ʚʜʦʣʴ ʪʝʣʘ ʣʠʯʠʥʢʠ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʵʧʦʣʝʪ. ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʜʦʬʘʤʠʥ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʟʘʯʘʪʢʝ ʜʝʬʠʥʠʪʠʚʥʦʛʦ ʪʝʣʘ ʤʦʨʩʢʦʛʦ ʝʞʘ ʩʦʚʧʘʜʘʝʪ ʩ ʤʦʤʝʥʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʠʩʦʩʦʢ ʥʘ ʢʦʥʮʘʭ ʧʝʨʚʠʯʥʳʭ ʘʤʙʫʣʘʢʨʘʣʴʥʳʭ ʥʦʞʝʢ. ɺʧʝʨʚʳʝ ʜʦʬʘʤʠʥ-
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ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʪʤʝʯʝʥʳ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʨʘʜʠʘʣʴʥʳʭ ʥʝʨʚʥʳʭ 

ʪʷʞʘʭ. ʇʦʟʜʥʝʝ ʩʠʛʥʘʣ ʦʙʥʘʨʫʞʝʥ ʚ ʩʪʨʫʢʪʫʨʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʙʫʜʫʱʝʤʫ 

ʦʢʦʣʦʨʦʪʦʚʦʤʫ ʥʝʨʚʥʦʤʫ ʢʦʣʴʮʫ, ʘ ʪʘʢʞʝ ʚ ʧʝʨʚʠʯʥʳʭ ʘʤʙʫʣʘʢʨʘʣʴʥʳʭ ʥʦʞʢʘʭ. 

ʇʨʠ ʵʪʦʤ ʩʚʷʟʴ ʤʝʞʜʫ ʣʠʯʠʥʦʯʥʦʡ ʠ ʜʝʬʠʥʠʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʥʝ 

ʦʙʥʘʨʫʞʝʥʘ. 

 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʈʅʌ 24-24-00380. 
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ʄɽɾɻʆɼʆɺʓɽ ʀɿʄɽʅɽʅʀʗ ʉʆʉʊɸɺɸ ʀ ʉʊʈʋʂʊʋʈʓ 

ʉʆʆɹʑɽʉʊɺ ɹɽʅʊʆʉʅʓʍ ʌʆʈɸʄʀʅʀʌɽʈ ɹʋʍʊʓ ɸʃɽʂʉɽɽɺɸ 

ɿɸʃʀɺɸ ʇɽʊʈɸ ɺɽʃʀʂʆɻʆ ʗʇʆʅʉʂʆɻʆ ʄʆʈʗ 

ʊʘʨʘʩʦʚʘ ʊ.ʉ.ĭ, ʑʝʨʙʘʢʦʚ ʀ.ɸ.ĭ, ʆʤʝʣʘʝʚʘ ʉ.ɽ.Į 

ĭʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦè ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, tanya.taras2012@yandex.ru, shcherbakov_ia@bk.ru 

Įɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

omelaeva.se@dvfu.ru 

 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʦʩʪʘʚʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʝʥʪʦʩʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ ʚ ʙ. ɸʣʝʢʩʝʝʚʘ, ʛʜʝ ʚ ʪʝʯʝʥʠʝ 

10-ʪʠ ʣʝʪ (1978-1988 ʛʛ.) ʚʳʨʘʱʠʚʘʣʠ ʧʨʠʤʦʨʩʢʠʡ ʛʨʝʙʝʰʦʢ (Mizuhopecten 

yessoensis) ʚ ʩʘʜʢʘʭ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʩʝʚʘʣʠ ʝʛʦ ʤʦʣʦʜʴ ʥʘ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ, 

ʘ ʚ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʘ ʤʘʨʠʢʫʣʴʪʫʨʳ ʚʳʨʘʱʠʚʘʣʠ ʠ ʤʠʜʠʶ 

(Mytilus trossulus). ʉʦʟʜʘʥʠʝ ʧʦʧʫʣʷʮʠʡ ʚʳʨʘʱʠʚʘʝʤʳʭ ʛʠʜʨʦʙʠʦʥʪʦʚ ʧʨʠʚʝʣʦ ʢ 

ʪʦʤʫ, ʯʪʦ ʫʚʝʣʠʯʠʣʘʩʴ ʩʪʝʧʝʥʴ ʟʘʠʣʝʥʠʷ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʥʠʭ, ʵʢʦʩʠʩʪʝʤʘ ʙʫʭʪʳ ʙʳʣʘ ʥʘʨʫʰʝʥʘ, ʫʭʫʜʰʠʣʦʩʴ ʝʝ 

ʩʦʩʪʦʷʥʠʝ. ɿʘʠʣʝʥʥʦʩʪʴ ʛʨʫʥʪʘ ʚ ʧʝʨʠʦʜ ʤʘʨʠʢʫʣʴʪʫʨʳ ʚ ʙ. ɸʣʝʢʩʝʝʚʘ (1985 ʛ.) 

ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 60%. ʈʝʟʫʣʴʪʘʪʳ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʛʨʫʥʪʦʚ, 

ʩʦʙʨʘʥʥʳʭ ʚ 2007 ʛ., ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʟʘʠʣʝʥʠʷ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʦʙʱʠʭ 

ʩʪʘʥʮʠʷʭ ʜʣʷ ʚʩʝʭ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦ 34%. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ, 

ʚʳʟʚʘʚʰʘʷ ʩʪʨʫʢʪʫʨʥʫʶ ʨʝʦʨʛʘʥʠʟʘʮʠʶ ʚ ʢʦʤʧʣʝʢʩʘʭ ʬʦʨʘʤʠʥʠʬʝʨ. ɺ 2024 

ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʣʩʷ ʠʟ-ʟʘ ʦʙʠʣʠʷ ʜʦʞʜʝʡ ʠ ʣʠʚʥʝʡ, ʫʩʠʣʠʚʰʠʭʩʷ ʚ 

ʧʝʨʠʦʜ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 2023-2024 ʛʛ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʵʪʠ 

ʛʦʜʳ ʚ ʩʨʝʜʥʝʤ ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʣʦ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ, ʯʪʦ ʠ ʧʨʠʚʝʣʦ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʪʦʢʘ ʚ ʙʫʭʪʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʣʝʢʩʦʚ ʬʦʨʘʤʠʥʠʬʝʨ ʚ ʧʝʨʠʦʜ ʩ 1985 

ʧʦ 2024 ʛʛ. ʧʦʢʘʟʘʣʠ ʧʦʩʪʝʧʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠʭ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʙʫʭʪʳ. ʋʚʝʣʠʯʠʚʘʣʦʩʴ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʩ 86 

ʜʦ 119 ʚʠʜʦʚ, ʧʨʦʠʩʭʦʜʠʣʘ ʩʪʨʫʢʪʫʨʥʘʷ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʦʚ 

ʬʦʨʘʤʠʥʠʬʝʨ, ʧʨʦʷʚʠʚʰʘʷʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ, 

ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʠ ʧʣʦʱʘʜʠ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʠ ʠʭ ʯʠʩʣʘ 

ʥʘ ʩʪʘʥʮʠʷʭ ʩ 2-3 ʜʦ 9-15 ʚʠʜʦʚ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʥʘ ʩʪʘʥʮʠʷʭ ʪʘʢʞʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʦ, ʚʢʣʶʯʘʷ ʙʳʚʰʠʝ ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ ʫʩʪʘʥʦʚʦʢ 

ʤʘʨʠʢʫʣʴʪʫʨʳ, ʛʜʝ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʙʳʣʘ ʥʘʠʤʝʥʴʰʝʡ. ʆʥʘ ʧʨʦʷʚʠʣʘʩʴ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʯʠʩʣʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ, ʧʦʷʚʣʝʥʠʠ 

ʥʦʚʳʭ, ʘ ʪʘʢʞʝ ʚ ʩʤʝʥʝ ʜʦʤʠʥʘʥʪʥʳʭ ʠ ʩʫʙʜʦʤʠʥʘʥʪʥʳʭ ʚʠʜʦʚ ʬʦʨʘʤʠʥʠʬʝʨ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠʟ ʢʨʫʧʥʳʭ ʪʘʢʩʦʥʦʚ ʩ ʩʝʢʨʝʮʠʦʥʥʦʡ ʩʪʝʥʢʦʡ 

ʨʘʢʦʚʠʥʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʣʠʩʴ ʩʝʤʝʡʩʪʚʘ Elphidiidae (Cribroelphidium 

frigidum, Protelphidium asterotuberculatum, Elphidium advenum depressulum), 

Discorbidae (Buccella frigida). ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʚʠʜʘ 

Cribroelpchidium goesi cognatum, ʚʩʪʨʝʯʘʚʰʝʛʦʩʷ ʨʘʥʝʝ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʮʠʷʭ ʚ 
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ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʘʭ. ʆʥ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʙʫʭʪʳ ʠ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʩʪʘʥʮʠʷʭ ʚʦʰʝʣ ʚ ʨʘʥʛ ʜʦʤʠʥʠʨʫʶʱʠʭ ʠʣʠ ʩʫʙʜʦʤʠʥʠʨʫʶʱʠʭ 

ʚʠʜʦʚ. ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʝʤʝʡʩʪʚʘʤʠ ʩ ʘʛʛʣʶʪʠʥʠʨʦʚʘʥʥʦʡ ʩʪʝʥʢʦʡ 

ʨʘʢʦʚʠʥʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʶʪʩʷ Trochamminidae ʠ Ataxophragmiidae 

(Trochammina inflata, Eggerella advena). ʇʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʬʦʨʘʤʠʥʠʬʝʨ ʛʦʜ 

ʦʪ ʛʦʜʘ ʩʥʠʞʘʣʘʩʴ ʠ ʜʦʩʪʠʛʣʘ ʚ ʩʨʝʜʥʝʤ 4800 ʟʢʟ./10 ʩʤ2, ʠʟʤʝʥʷʷʩʴ ʦʪ 1425 ʜʦ 

10905 ʵʢʟ./10ʩʤ2. ɼʦʣʷ ʞʠʚʳʭ ʦʩʦʙʝʡ ʬʦʨʘʤʠʥʠʬʝʨ ʚ ʪʦʪʘʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ 

(ʞʠʚʳʝ +ʤʝʨʪʚʳʝ) ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ 11% (1985 ʛ) ʜʦ 32% (2007 ʛ). ɺ 

ʧʨʦʙʘʭ 2024 ʛʦʜʘ ʞʠʚʳʝ ʨʘʢʦʚʠʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʠʭ ʜʦʣʷ 

ʩʦʩʪʘʚʣʷʣʘ 1-3%. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. ʇʨʝʜʧʦʣʘʛʘʝʤ ʨʝʟʢʦʝ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʦʧʨʝʩʥʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʩʠʣʴʥʳʤʠ ʣʠʚʥʷʤʠ ʠʣʠ ʚʣʠʷʥʠʝ 

ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ ʪʦʢʩʠʯʥʳʭ ʚʦʜʦʨʦʩʣʝʡ (ʢʨʘʩʥʦʛʦ ʧʨʠʣʠʚʘ). ɺʦʟʤʦʞʥʦ 

ʥʘʣʠʯʠʝ ʠʥʳʭ, ʥʝ ʚʳʷʚʣʝʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʧʦʪʝʧʣʝʥʠʝ 

ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʠ ʷʚʣʝʥʠʷ ʟʘʤʦʨʦʚ ʚ ʩʚʷʟʠ ʩ ʩʠʣʴʥʳʤ ʣʝʪʥʠʤ ʧʨʦʛʨʝʚʦʤ.  

ʇʨʦʰʣʦ ʦʢʦʣʦ 40 ʣʝʪ ʧʦʩʣʝ ʟʘʢʨʳʪʠʷ ʭʦʟʷʡʩʪʚʘ ʤʘʨʠʢʫʣʴʪʫʨʳ, 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʙʫʭʪʝ ʩʪʘʣʘ ʫʣʫʯʰʘʪʴʩʷ, ʦʜʥʘʢʦ ʧʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʦʚʣʠʷʣʘ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʫʭʪʳ ʠ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ 

ʜʘʣʴʥʝʡʰʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʜʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʇʨʠʙʣʠʟʠʪʴʩʷ ʢ ʧʦʥʠʤʘʥʠʶ 

ʜʘʣʴʥʝʡʰʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ð ʟʘʜʘʯʘ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʝʤ ʙʦʣʝʝ ʥʘ ʬʦʥʝ 

ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʮʠʢʣʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʩʠʩʪʝʤ, ʚʣʠʷʥʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʥʠʭ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʳʭ ʘʥʦʤʘʣʴʥʳʭ ʷʚʣʝʥʠʡ. 
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ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Beroe (Ctenophora) ï ʵʪʦ ʦʙʣʠʛʘʪʥʳʝ ʚʠʜʳ, 

ʧʠʪʘʶʱʠʝʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʛʨʝʙʥʝʚʠʢʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʜ 

ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Lobata (Ctenophora). 

ɺ ʩʝʚʝʨʥʳʭ ʤʦʨʷʭ (ɹʘʨʝʥʮʝʚʦ, ʉʝʚʝʨʥʦʝ, ɹʝʨʠʥʛʦʚʦ ʠ ʜʨ.) ʚʳʷʚʣʝʥʦ, ʯʪʦ B. 

cucumis Fabricius, 1780 ʠ B. gracilis Kunne, 1939 ʧʠʪʘʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʚʠʜʘ 

Bolinopsis infundibulum (O. F. M¿ller, 1776). ɺ ɸʪʣʘʥʪʠʢʝ ʠ ʚ ʉʨʝʜʠʟʝʤʥʦʤ ʤʦʨʝ 

B. ovata ʧʦʝʜʘʝʪ Mnemiopsis leidyi A. Agassiz. ɸʚʪʦʨʳ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʙʦʪ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʙʠʦʣʦʛʠʠ B. ovata ʚ ʏʸʨʥʦʤ ʤʦʨʝ, ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʧʨʠʦʨʠʪʝʪʥʦʡ ʧʠʱʝʡ ʜʣʷ ʥʝʛʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ M. leidyi. ʆʜʥʘʢʦ ʝʱʝ ʚ 2001 ʛ. 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʏʸʨʥʦʤ ʤʦʨʝ B. ovata, ʢʘʢ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʵʪʦʛʦ ʨʦʜʘ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ, ʤʦʞʝʪ ʧʠʪʘʪʴʩʷ ʪʘʢʞʝ 

Pleurobrachia pileus (O. F. M¿ller, 1776) [1]. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʥʝʝ ʬʠʢʩʠʨʦʚʘʣʠ 

ʩʣʫʯʘʠ, ʢʦʛʜʘ ʦʜʥʘ ʦʩʦʙʴ B. ovata ʧʦʛʣʦʱʘʣʘ ʜʨʫʛʫʶ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʦʛʣʦʯʝʥʥʳʝ ʦʩʦʙʠ ʚʩʢʦʨʝ ʧʦʢʠʜʘʣʠ ʛʘʩʪʨʦʚʦʩʢʫʣʷʨʥʫʶ ʧʦʣʦʩʪʴ ʙʝʟ ʚʠʜʠʤʳʭ 

ʜʣʷ ʩʝʙʷ ʧʦʚʨʝʞʜʝʥʠʡ [2]. ɸʚʪʦʨʘʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʚ ʥʘʫʯʥʳʭ ʨʝʡʩʘʭ ʫʜʘʣʦʩʴ 

ʟʘʬʠʢʩʠʨʦʚʘʪʴ 3 ʩʣʫʯʘʷ ʢʘʥʥʠʙʘʣʠʟʤʘ B. ovata. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ ʚ ʧʠʪʘʥʠʠ B. ovatʘ ʧʨʦʚʝʣʠ 3 ʚʠʜʘ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʢʘʥʥʠʙʘʣʠʟʤ B. ovatʘ; ʚʦʟʤʦʞʥʦʩʪʴ ʧʠʪʘʥʠʷ 

B. ovatʘ ʦʩʦʙʷʤʠ P. pileus ʠ ʧʨʠʦʨʠʪʝʪ ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ ʧʠʪʘʥʠʷ ʤʝʞʜʫ M. leidyi 

ʠ P. pileus. 

ɺ ʢʘʯʝʩʪʚʝ ʭʠʱʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʢʟʝʤʧʣʷʨʳ B. ovatʘ ʩ ʦʨʘʣʴʥʦ-

ʘʙʦʨʘʣʴʥʦʡ ʜʣʠʥʦʡ ʪʝʣʘ 25ï40 ʤʤ, ʚ ʢʘʯʝʩʪʚʝ ʞʝʨʪʚ ʚʳʙʠʨʘʣʠ ʵʢʟʝʤʧʣʷʨʳ 

ʛʨʝʙʥʝʚʠʢʦʚ B. ovatʘ, M. leidyi ʠ P. pileus ʨʘʟʤʝʨʦʤ 10ï20 ʤʤ. 

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʦʧʳʪʘʭ ʩʣʫʯʘʠ ʢʘʥʥʠʙʘʣʠʟʤʘ B. ovatʘ ʥʝ 

ʟʘʤʝʯʝʥʳ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʜʨʫʛʠʤʠ ʙʦʣʝʝ ʨʘʥʥʠʤʠ ʨʘʙʦʪʘʤʠ [2]. 

ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʨʘʥʝʝ ʘʚʪʦʨʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ 

ʢʘʥʥʠʙʘʣʠʟʤʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʚʘʨʠʚʘʥʠʝʤ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤ 

ʩʦʙʳʪʠʝʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʞʝʨʪʚʳ ʧʦʢʠʥʫʪʴ ʛʘʩʪʨʦʚʦʩʢʫʣʷʨʥʫʶ 

ʦʙʣʘʩʪʴ.  

ʕʢʩʧʝʨʠʤʝʥʪ ʩ ʧʠʪʘʥʠʝʤ B. ovatʘ ʵʢʟʝʤʧʣʷʨʘʤʠ P. pileus ʧʦʢʘʟʘʣ, ʯʪʦ 

ʘʢʪʠʚʥʳʝ ʦʩʦʙʠ B. ovatʘ ʤʦʛʫʪ ʧʠʪʘʪʴʩʷ ʛʨʝʙʥʝʚʠʢʘʤʠ ʵʪʦʛʦ ʚʠʜʘ (ʨʠʩ. 1ʘ). ɺ 

ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 20 ʤʠʥ ʦʥʠ ʧʦʛʣʦʪʠʣʠ ʧʦ ʦʜʥʦʤʫ ʢʨʫʧʥʦʤʫ ʵʢʟʝʤʧʣʷʨʫ P. pileus. 

ʅʘʙʣʶʜʘʣʠʩʴ ʩʣʫʯʘʠ ʟʘʛʣʘʪʳʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʦʩʦʙʝʡ P. pileus ʜʦ ʧʦʣʥʦʛʦ 

ʟʘʧʦʣʥʝʥʠʷ ʦʙʲʝʤʘ ʛʘʩʪʨʦʚʦʩʢʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ B. ovata (ʨʠʩ. 1ʙ). ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʨʘʚʥʳʭ ʨʘʟʤʝʨʘʭ ʞʝʨʪʚ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ B. 
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ovatʘ ʧʨʝʜʧʦʯʠʪʘʝʪ P. pileus, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʠʣʠʩʴ ʞʝʨʪʚʦʡ B. ovatʘ ʯʘʱʝ, ʯʝʤ 

M. leidyi, ʠ ʟʘʛʣʘʪʳʚʘʣʠʩʴ ʨʘʥʴʰʝ (ʨʠʩ. 1ʚ).  

 

 
ʈʠʩʫʥʦʢ 1. ʇʦʛʣʦʱʝʥʠʝ ʛʨʝʙʥʝʚʠʢʦʤ Beroe ovata ʞʝʨʪʚ ï ʛʨʝʙʥʝʚʠʢʦʚ 

ʜʨʫʛʠʭ ʚʠʜʦʚ.  

ʘ ï ʧʨʦʮʝʩʩ ʧʦʛʣʦʱʝʥʠʷ ʛʨʝʙʥʝʚʠʢʘ Pleurobrachia pileus, ʙ ï ʧʦʛʣʦʱʝʥʠʝ 

P. pileus ʜʦ ʧʦʣʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʦʙʲʝʤʘ ʛʘʩʪʨʦʚʦʩʢʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ B. ovata, ʚ 

ï ʧʨʠʦʨʠʪʝʪ ʚ ʟʘʛʣʘʪʳʚʘʥʠʠ ʞʝʨʪʚ ʨʘʟʥʳʭ ʚʠʜʦʚ 

 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʨʠʦʨʠʪʝʪʘ ʧʠʪʘʥʠʷ B. ovatʘ ʦʩʦʙʷʤʠ P. pileus ʤʦʞʝʪ 

ʙʳʪʴ ʪʦ, ʯʪʦ ʫ P. pileus ʨʘʟʤʝʨʦʤ 10ï20 ʤʤ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚ ʠ ʣʠʧʠʜʦʚ 

ʚ ʩʳʨʦʤ ʚʝʱʝʩʪʚʝ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ M. leidyi [3]. ʍʦʪʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ P. pileus ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 50 ʤ, ʚ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ, ʛʜʝ ʦʙʠʪʘʝʪ B. ovata, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʛʦ ʚʠʜʘ ʪʘʢʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ, ʭʦʪʷ ʠ ʚ ʤʝʥʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʦʩʦʙʝʥʥʦ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ 
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ʧʝʨʠʦʜ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʚ ʧʨʠʨʦʜʝ B. ovata ʧʠʪʘʝʪʩʷ P. pileus, ʢʘʢ ʠ 

ʧʨʝʜʧʦʣʘʛʘʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʥʝʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ B. ovata ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 

ʧʨʠ ʨʘʚʥʳʭ ʨʘʟʤʝʨʘʭ ʞʝʨʪʚ ʧʨʝʜʧʦʯʠʪʘʝʪ P. pileus; ʢʘʥʥʠʙʘʣʠʟʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʟʘʜʘʥʠʷ ʈɸʅ ˉ 124030100137-6 

ñʌʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 
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ɸʚʪʦʨ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ çʂʨʦʢʫʩ 

ʉʠʪʠ ʆʢʝʘʥʘʨʠʫʤʘè, ʯʘʩʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʤʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʠ ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʙʠʟʥʝʩʤʝʥʫ ɸ. ʀ. ɸʛʘʣʘʨʦʚʫ. ʆʢʝʘʥʘʨʠʫʤ ʩʦʜʝʨʞʠʪ 70 

ʚʦʜʥʳʭ ʵʢʩʧʦʟʠʮʠʡ, ʠʟ ʥʠʭ 36 ʩ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʦʡ, ʦʩʪʘʣʴʥʳʝ 

ʧʨʝʩʥʦʚʦʜʥʳʝ. ɻʣʘʚʥʳʡ ʤʦʨʩʢʦʡ ʘʢʚʘʨʠʫʤ ʚʤʝʱʘʝʪ 1600 ʪʦʥʥ ʚʦʜʳ, ʚ ʥʸʤ 

ʩʦʜʝʨʞʘʪʩʷ ʦʢʦʣʦ ʜʚʫʭʩʦʪ ʦʩʦʙʝʡ ʨʳʙ 28 ʚʠʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʨʦʢ ʦʩʦʙʝʡ 

ʟʦʣʦʪʳʭ ʢʘʨʘʥʛʦʚ. 

ɿʦʣʦʪʦʡ ʢʘʨʘʥʛ (Gnathanodon speciosus) ï ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʤʦʥʦʪʠʧʠʯʥʦʛʦ 

ʨʦʜʘ Gnathanodon ʩʝʤʝʡʩʪʚʘ ʉʪʘʚʨʠʜʦʚʳʝ (Carangidae). ɿʦʣʦʪʦʡ ʢʘʨʘʥʛ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʚʦʜʘʭ ʀʥʜʠʡʩʢʦʛʦ ʠ ʊʠʭʦʛʦ 

ʦʢʝʘʥʦʚ, ʦʪ ʖʞʥʦʡ ɸʬʨʠʢʠ ʥʘ ʟʘʧʘʜʝ ʜʦ ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʝʨʠʢʠ ʥʘ ʚʦʩʪʦʢʝ, ʦʪ 

ʗʧʦʥʠʠ ʥʘ ʩʝʚʝʨʝ ʠ ʜʦ ɸʚʩʪʨʘʣʠʠ ʥʘ ʶʛʝ. ɺʠʜ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʠʪʘʝʪ ʚ 

ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ - ʢʘʢ ʥʘ ʨʠʬʦʚʳʭ, ʪʘʢ ʠ ʥʘ ʧʝʩʯʘʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. ʄʦʣʦʜʳʝ 

ʦʩʦʙʠ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʪ ʢʨʫʧʥʳʭ ʨʳʙ ï ʘʢʫʣ, ʩʢʘʪʦʚ ʠ ʛʨʫʧʝʨʦʚ. ʆʪ ʜʨʫʛʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʟʦʣʦʪʦʡ ʢʘʨʘʥʛ ʦʪʣʠʯʘʝʪʩʷ ʦʢʨʘʩʦʤ ï ʤʦʣʦʜʳʝ ʨʳʙʳ 

ʷʨʢʦ ʞʸʣʪʳʝ ʩ ʯʝʨʥʳʤʠ ʧʦʧʝʨʝʯʥʳʤʠ ʧʦʣʦʩʘʤʠ. ʉ ʚʦʟʨʘʩʪʦʤ ʧʦʣʦʩʳ ʪʫʩʢʥʝʶʪ 

ʠ ʦʢʨʘʩ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʷʨʢʠʤ, ʥʦ ʧʨʠ ʚʦʟʙʫʞʜʝʥʠʠ ʧʦʣʦʩʳ ʩʥʦʚʘ ʧʨʦʩʪʫʧʘʶʪ.  

ɿʦʣʦʪʦʡ ʢʘʨʘʥʛ - ʧʦʧʫʣʷʨʥʘʷ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʫʙʣʠʯʥʳʭ ʤʦʨʩʢʠʭ 

ʘʢʚʘʨʠʫʤʘʭ ʧʝʣʘʛʠʯʝʩʢʘʷ ʨʳʙʘ. ɺ ʩʪʨʘʥʘʭ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʟʦʣʦʪʦʡ ʢʘʨʘʥʛ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʦʙʲʝʢʪʦʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʤʘʨʠʢʫʣʴʪʫʨʳ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʜʣʷ ʥʫʞʜ ʦʢʝʘʥʘʨʠʫʤʦʚ ʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʤʘʨʠʢʫʣʴʪʫʨʳ ʤʘʣʴʢʠ ʟʦʣʦʪʳʭ ʢʘʨʘʥʛʦʚ ʚʳʣʘʚʣʠʚʘʶʪʩʷ ʠʟ ʧʨʠʨʦʜʳ [1]. 

ʈʘʟʚʝʜʝʥʠʝ ʟʦʣʦʪʦʛʦ ʢʘʨʘʥʛʘ ʚ ʥʝʚʦʣʝ ï ʩʣʦʞʥʳʡ ʠ ʥʝ ʜʦ ʢʦʥʮʘ ʦʩʚʦʝʥʥʳʡ 

ʧʨʦʮʝʩʩ, ʪʘʢ ʢʘʢ ʟʦʣʦʪʳʝ ʢʘʨʘʥʛʠ ʠʤʝʶʪ ʦʯʝʥʴ ʤʝʣʢʫʶ ʧʝʣʘʛʠʯʝʩʢʫʶ ʣʠʯʠʥʢʫ 

ʩʦ ʩʣʦʞʥʳʤ ʧʣʘʥʢʪʦʥʥʳʤ ʧʠʪʘʥʠʝʤ. ʆʧʠʩʘʥʳ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʩʣʫʯʘʝʚ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʟʦʣʦʪʦʛʦ ʢʘʨʘʥʛʘ ʚ ʥʝʚʦʣʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʨʘʱʠʚʘʥʠʝʤ 

ʣʠʯʠʥʢʠ ʜʦ ʤʘʣʴʢʘ ï ʚʩʝ ʦʥʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ 

ʦʩʪʨʦʚʝ ʊʘʡʚʘʥʴ ʩ ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʚʝʜʝʪʩʷ ʦʙʰʠʨʥʘʷ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ 

ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʤʘʣʴʢʦʚ ʧʝʣʘʛʠʯʝʩʢʠʭ ʪʨʦʧʠʯʝʩʢʠʭ ʨʳʙ ʜʣʷ 

ʤʘʨʠʢʫʣʴʪʫʨʳ ï ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʦʣʦ 90 ʚʠʜʦʚ ʨʳʙ. ɺ ʥʘʯʘʣʝ 

ʜʚʫʭʪʳʩʷʯʥʳʭ ʚ ʵʪʦʪ ʩʧʠʩʦʢ ʚʦʰʝʣ ʠ ʟʦʣʦʪʦʡ ʢʘʨʘʥʛ [2]. ɺ 2015 ʛʦʜʫ ʚ ʉʐɸ 

ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʚʝʜʝʥʠʷ ʟʦʣʦʪʦʛʦ ʢʘʨʘʥʛʘ ʥʘ ʙʘʟʝ "ɼʝʧʘʨʪʘʤʝʥʪʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʖʞʥʦʡ ʂʘʨʦʣʠʥʳ" ʠ "ʋʥʠʚʝʨʩʠʪʝʪʘ ʌʣʦʨʠʜʳ". ʄʘʪʦʯʥʦʝ 

ʩʪʘʜʦ ʙʳʣʦ ʩʦʙʨʘʥʦ ʠʟ ʦʩʦʙʝʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʤʝʩʪʥʦʤ ʦʢʝʘʥʘʨʠʫʤʝ (ʰʝʩʪʴ 

ʩʘʤʮʦʚ ʠ ʜʚʝ ʩʘʤʢʠ), ʠ ʧʦʤʝʱʝʥʦ ʚ ʙʘʩʩʝʡʥʳ ʩ ʟʘʤʢʥʫʪʦʡ ʮʠʨʢʫʣʷʮʠʝʡ. ʉ 

ʧʦʤʦʱʴʶ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʦʛʦ ʛʦʨʤʦʥʘʤʠ ʥʝʨʝʩʪʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ 
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ʦʧʣʦʜʦʪʚʦʨʝʥʥʘʷ ʠʢʨʘ. ʃʠʯʠʥʢʘ ʚʳʨʘʱʠʚʘʣʘʩʴ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʢʫʣʴʪʠʚʠʨʫʝʤʦʤ ʧʣʘʥʢʪʦʥʝ. ʀʩʩʣʝʜʦʚʘʪʝʣʷʤ ʫʜʘʣʦʩʴ ʚʳʨʘʩʪʠʪʴ ʜʦ ʤʘʣʴʢʦʚ 

ʨʘʟʤʝʨʦʤ 3,7 ʩʤ 4,3% ʦʪ ʠʩʭʦʜʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʯʠʥʦʢ [3]. 

ɺ çʂʨʦʢʫʩ ʉʠʪʠ ʆʢʝʘʥʘʨʠʫʤʝè ʟʦʣʦʪʳʝ ʢʘʨʘʥʛʠ ʧʦʷʚʠʣʠʩʴ ʚ 2018 ʛʦʜʫ. 

ʀʟ ʐʨʠ-ʃʘʥʢʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦʜʨʦʩʪʢʠ ʜʣʠʥʦʡ 10-15 ʩʤ. ʂ ʣʝʪʫ 2021 ʛʦʜʘ 

ʢʘʨʘʥʛʠ ʜʦʩʪʠʛʣʠ ʨʘʟʤʝʨʦʚ 35-40 ʩʤ ʠ ʧʨʠʦʙʨʝʣʠ ʦʢʨʘʩʢʫ ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ 

ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ. ʇʝʨʚʳʡ ʥʝʨʝʩʪ ʟʦʣʦʪʳʭ ʢʘʨʘʥʛʦʚ ʚ çʂʨʦʢʫʩ ʉʠʪʠ 

ʆʢʝʘʥʘʨʠʫʤʝè ʥʘʙʣʶʜʘʣʠ ʚ 2022 ʛʦʜʫ. 12 ʠʶʣʷ 2023 ʛʦʜʘ ʚ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ ʚ 

ʛʣʘʚʥʦʤ ʤʦʨʩʢʦʤ ʘʢʚʘʨʠʫʤʝ ʙʳʣʘ ʟʘʤʝʯʝʥʘ ʥʦʚʘʷ ʥʝʨʝʩʪʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʟʦʣʦʪʳʭ ʢʘʨʘʥʛʦʚ, ʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʦʧʨʦʙʦʚʘʪʴ ʩʦʙʨʘʪʴ ʠ ʠʥʢʫʙʠʨʦʚʘʪʴ 

ʠʭ ʠʢʨʫ. ʀʢʨʘ ʩʦʙʠʨʘʣʘʩʴ ʠʟ ʪʦʣʱʠ ʚʦʜʳ ʘʢʚʘʨʠʫʤʘ ʩ ʧʦʤʦʱʴʶ ʩʘʯʢʘ ʠʟ 

ʤʝʣʴʥʠʯʥʦʛʦ ʛʘʟʘ, ʧʨʠʚʷʟʘʥʥʦʛʦ ʢ ʜʣʠʥʥʦʡ ʧʨʦʧʠʣʝʥʦʚʦʡ ʪʨʫʙʝ. ʀʢʨʠʥʢʠ ʠʟ 

ʩʘʯʢʘ ʧʦʤʝʱʘʣʠʩʴ ʚ ʜʚʘ ʧʣʘʩʪʠʢʦʚʳʭ ʜʚʘʜʮʘʪʠʣʠʪʨʦʚʳʭ ʚʝʜʨʘ ʩ ʚʦʜʦʡ ʠʟ 

ʘʢʚʘʨʠʫʤʘ (ʩʦʣʝʥʦʩʪʴ 33ă, ʪʝʤʧʝʨʘʪʫʨʘ 26 , ʨʅ 7,7). ɺ ʚʝʜʨʘ ʩ ʚʦʜʦʡ ʙʳʣ 

ʜʦʙʘʚʣʝʥ ʨʘʩʧʳʣʠʪʝʣʴ ʦʪ ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʤʝʪʠʣʝʥʦʚʘʷ ʩʠʥʴ, ʚ ʢʦʣʠʯʝʩʪʚʝ 

ʦʢʨʘʰʠʚʘʶʱʠʤ ʚʦʜʫ ʚ ʩʚʝʪʣʦ-ʩʠʥʠʡ ʮʚʝʪ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʠʢʨʠʥʢʠ ʙʳʣʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ - ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʟ ʥʠʭ ʨʘʟʚʠʚʘʣʠʩʴ ʟʘʨʦʜʳʰʠ.  

ɼʘʣʝʝ ʚʦʜʘ ʠʟ ʚʸʜʝʨ ʚʤʝʩʪʝ ʩ ʠʢʨʠʥʢʘʤʠ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʯʘʩʪʠ ʠ 

ʧʝʨʝʣʠʪʘ ʚ ʜʚʘ ʘʢʚʘʨʠʫʤʘ, ʜʦʚʝʜʝʥʘ ʨʘʥʝʝ ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʦ ʧʦʣʥʦʛʦ ʦʙʲʸʤʘ ʵʪʠʭ 

ʘʢʚʘʨʠʫʤʦʚ ï 200 ʣʠʪʨʦʚ. ʇʝʨʚʳʡ ʘʢʚʘʨʠʫʤ ʙʳʣ ʢʫʙʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠʟ 

ʩʠʣʠʢʘʪʥʦʛʦ ʩʪʝʢʣʘ. ɺʪʦʨʦʡ ʘʢʚʘʨʠʫʤ ï ʠʟ ʦʨʛʩʪʝʢʣʘ ʦʩʦʙʦʡ ʢʘʨʫʩʝʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʤʝʜʫʟ. ʆʩʦʙʝʥʥʦʩʪʴ ʘʢʚʘʨʠʫʤʘ ʜʣʷ ʤʝʜʫʟ ʚ ʪʦʤ, 

ʯʪʦ ʦʥ ʥʝ ʠʤʝʝʪ ʫʛʣʦʚ ʚ ʦʜʥʦʡ ʠʟ ʩʚʦʠʭ ʧʣʦʩʢʦʩʪʝʡ - ʚʦʜʘ ʚ ʥʝʤ ʮʠʨʢʫʣʠʨʫʝʪ ʧʦ 

ʢʨʫʛʫ, ʧʦʟʚʦʣʷʷ ʤʝʜʫʟʘʤ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʣʘʚʫ. ʇʝʨʝʣʠʚʥʳʝ ʩʠʩʪʝʤʳ, 

ʚʝʜʫʱʠʝ ʚ ʦʪʩʝʢʠ ʬʠʣʴʪʨʘʮʠʠ, ʫ ʦʙʦʠʭ ʘʢʚʘʨʠʫʤʦʚ ʙʳʣʠ ʚʳʢʣʶʯʝʥʳ. ɼʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʠ ʥʘʩʳʱʝʥʠʷ ʝʸ ʢʠʩʣʦʨʦʜʦʤ ʚ ʘʢʚʘʨʠʫʤʳ ʙʳʣʠ 

ʧʦʤʝʱʝʥʳ ʢʨʫʧʥʳʝ ʨʘʩʧʳʣʠʪʝʣʠ ʦʪ ʚʦʟʜʫʰʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʜʣʠʥʦʡ 30 ʩʤ. ɺ 

ʘʢʚʘʨʠʫʤʝ ʢʘʨʫʩʝʣʴʥʦʛʦ ʪʠʧʘ ʚʦʟʜʫʭ ʠʟ ʨʘʩʧʳʣʠʪʝʣʷ ʩʦʟʜʘʚʘʣ ʜʚʘ ʢʨʫʛʘ 

ʙʝʩʧʨʝʨʳʚʥʦʡ ʮʠʨʢʫʣʷʮʠʠ (ʈʠʩʫʥʦʢ 1). 14 ʠʶʣʷ 2023 ʛʦʜʘ ʠʟ ʠʢʨʳ ʚʳʣʫʧʠʣʠʩʴ 

ʣʠʯʠʥʢʠ. ʆʥʠ ʩʚʦʙʦʜʥʦ ʧʣʘʚʘʣʠ ʚ ʪʦʣʱʝ ʚʦʜʳ ʫʚʣʝʢʘʝʤʳʝ ʪʝʯʝʥʠʝʤ ʦʪ 

ʨʘʩʧʳʣʠʪʝʣʷ. ʃʠʯʠʥʢʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ - ʫ ʥʠʭ ʦʪʩʫʪʩʪʚʦʚʘʣ 

ʨʦʪ, ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʞʝʣʪʦʯʥʳʡ ʤʝʰʦʢ. ɺ ʢʫʙʠʯʝʩʢʦʤ ʘʢʚʘʨʠʫʤʝ ʤʥʦʞʝʩʪʚʦ 

ʣʠʯʠʥʦʢ ʦʩʝʜʘʣʦ ʥʘ ʜʥʦ ʘʢʚʘʨʠʫʤʘ ʠ ʧʦʛʠʙʘʣʦ. 
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ʈʠʩʫʥʦʢ 1. ɸʢʚʘʨʠʫʤ ʢʘʨʫʩʝʣʴʥʦʛʦ ʪʠʧʘ ʩ ʘʵʨʘʮʠʝʡ. 

 

ʇʦʩʢʦʣʴʢʫ ʵʢʩʧʝʨʠʤʝʥʪ ʥʝ ʙʳʣ ʟʘʧʣʘʥʠʨʦʚʘʥ ʟʘʨʘʥʝʝ, ʬʠʪʦ ʠ 

ʟʦʦʧʣʘʥʢʪʦʥ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʣʠʯʠʥʦʢ ʥʝ ʢʫʣʴʪʠʚʠʨʦʚʘʣʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʘ 

ʧʨʠʦʙʨʝʪʘʣʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʫʯʝʪ 

ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʤʦʚʳʭ ʧʣʘʥʢʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʝ ʚʸʣʩʷ. ʉʨʘʟʫ ʧʦʩʣʝ 

ʚʳʣʫʧʣʝʥʠʷ ʣʠʯʠʥʦʢ ʢ ʥʠʤ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʤʠʢʨʦʚʦʜʦʨʦʩʣʴ Isochrysis galbana 

ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʘʷ ʢʦʣʦʚʨʘʪʢʘ Brachionus plicatilis, ʘ ʝʱʝ ʯʝʨʝʟ ʩʫʪʢʠ ʤʦʨʩʢʠʝ 

ʢʦʧʝʧʦʜʳ ʥʝʠʟʚʝʩʪʥʦʛʦ ʚʠʜʘ. ʇʦʩʢʦʣʴʢʫ ʣʠʯʠʥʢʠ ʢʘʨʘʥʛʦʚ ʦʯʝʥʴ ʤʝʣʢʠʝ, ʙʳʣʦ 

ʩʜʝʣʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚ ʧʝʨʚʳʝ ʜʥʠ ʦʥʠ ʙʫʜʫʪ ʧʠʪʘʪʴʩʷ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʷʤʠ, ʘ ʟʘʪʝʤ ʩʤʦʛʫʪ ʧʝʨʝʡʪʠ ʥʘ ʥʘʫʧʣʠʡ ʢʦʣʦʚʨʘʪʦʢ ʠ ʢʦʧʝʧʦʜ. 

ʊʘʢ ʢʘʢ ʚʟʨʦʩʣʳʝ ʢʦʣʦʚʨʘʪʢʠ ʠ ʢʦʧʝʧʦʜʳ ʢʨʫʧʥʦʚʘʪʳ ʜʣʷ ʨʪʘ ʣʠʯʠʥʦʢ ʢʘʨʘʥʛʦʚ, 
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ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʘʢʪʠʚʠʨʦʚʘʪʴ ʨʘʟʤʥʦʞʝʥʠʝ ʵʪʠʭ ʦʨʛʘʥʠʟʤʦʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʘʤʦʤ ʘʢʚʘʨʠʫʤʝ ʩ ʣʠʯʠʥʢʘʤʠ. ʂʦʣʦʚʨʘʪʢʠ ʠ ʢʦʧʝʧʦʜʳ 

ʧʠʪʘʶʪʩʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʷʤʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ ʥʘʜ 

ʘʢʚʘʨʠʫʤʘʤʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʚʝʪʦʜʠʦʜʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ, ʦʩʚʝʱʝʥʠʝ ʚʝʣʦʩʴ 

ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ʇʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʜʦʣʞʥʦ 

ʙʳʣʦ ʭʚʘʪʠʪʴ, ʪʘʢ ʢʘʢ ʠʟʥʘʯʘʣʴʥʘʷ ʚʦʜʘ ʠʟ ʤʦʨʩʢʦʛʦ ʪʘʥʢʘ ʩʦʜʝʨʞʘʣʘ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʦʚ ʠ ʬʦʩʬʘʪʦʚ. ɺ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʘʢʚʘʨʠʫʤʝ ʚ ʪʝʯʝʥʠʝ ʪʨʸʭ 

ʜʥʝʡ ʧʦʛʠʙʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʣʠʯʠʥʢʠ, ʜʘʣʝʝ ʨʘʙʦʪʘ ʚʝʣʘʩʴ ʪʦʣʴʢʦ ʩ ʣʠʯʠʥʢʘʤʠ 

ʠʟ ʘʢʚʘʨʠʫʤʘ ʜʣʷ ʤʝʜʫʟ. ʏʝʨʝʟ ʪʨʦʝ ʩʫʪʦʢ ʧʦʩʣʝ ʚʳʣʫʧʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʣʠʯʠʥʦʢ ʧʦʢʘʟʘʣʦ ʧʦʷʚʣʝʥʠʝ ʨʪʘ ʠ ʥʘʯʘʣʦ ʧʠʪʘʥʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʦʤ. ʏʝʨʝʟ ʜʚʘ 

ʜʥʷ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʠʪʘʥʠʷ ʣʠʯʠʥʢʠ ʩʪʘʣʠ ʙʨʘʪʴ ʥʘʫʧʣʠʡ ʢʦʣʦʚʨʘʪʦʢ, ʘ ʝʱʝ ʯʝʨʝʟ 

ʜʚʘ ʜʥʷ ʠ ʥʘʫʧʣʠʡ ʢʦʧʝʧʦʜ.  

ʅʘ ʜʚʝʥʘʜʮʘʪʳʡ ʜʝʥʴ ʧʦʩʣʝ ʚʳʣʫʧʣʝʥʠʷ ʣʠʯʠʥʦʢ ʤʳ ʠʟʤʝʨʠʣʠ ʠʭ ʨʘʟʤʝʨ 

ï 4 ʤʤ, ʠ ʧʦʜʩʯʠʪʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ï 15 ʦʩʦʙʝʡ. ʅʘ ʜʚʘʜʮʘʪʴ ʧʷʪʳʡ ʜʝʥʴ ʧʦʩʣʝ 

ʚʳʣʫʧʣʝʥʠʷ ʣʠʯʠʥʦʢ ʤʳ ʥʘʙʣʶʜʘʣʠ ʥʘʯʘʣʦ ʤʝʪʘʤʦʨʬʦʟʘ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ 

ʩʪʘʣʠ ʜʘʚʘʪʴ ʥʘʫʧʣʠʡ ʘʨʪʝʤʠʠ. ʄʘʣʴʢʦʚʦʡ ʩʪʘʜʠʠ ʜʦʩʪʠʛʣʠ 5 ʦʩʦʙʝʡ. ɼʘʣʝʝ 

ʤʘʣʴʢʠ ʙʳʣʠ ʧʝʨʝʩʘʞʝʥʳ ʚ ʧʨʦʩʪʦʨʥʳʡ ʘʢʚʘʨʠʫʤ ʩ ʘʢʪʠʚʥʦʡ ʩʠʩʪʝʤʦʡ 

ʬʠʣʴʪʨʘʮʠʠ. ʇʦʩʣʝ ʧʝʨʝʩʘʜʢʠ ʪʨʦʝ ʤʘʣʴʢʦʚ ʧʦʛʠʙʣʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪ 

ʩʪʨʝʩʩʘ. ʄʘʣʴʢʠ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʨʘʮʠʦʥ ʠʟ ʤʝʣʢʦʥʘʨʝʟʘʥʥʳʭ 

ʤʦʨʝʧʨʦʜʫʢʪʦʚ, ʤʦʪʳʣʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʩʫʭʦʛʦ ʢʦʨʤʘ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 

ʠʶʣʴ 2025 ʛʦʜʘ ʚʳʞʠʣʘ ʪʦʣʴʢʦ ʦʜʥʘ ʦʩʦʙʴ, ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʝʸ ʨʘʟʤʝʨ 30 ʩʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʣʠʢʫʣʴʪʫʨʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʢʦʨʤʦʚʳʭ 

ʧʣʘʥʢʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʝʤʢʦʩʪʷʭ ʩ ʣʠʯʠʥʢʘʤʠ ʨʳʙ, ʘ ʪʘʢʞʝ 

ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʢʚʘʨʠʫʤʦʚ ʢʘʨʫʩʝʣʴʥʦʛʦ ʪʠʧʘ ʩ ʨʘʩʧʳʣʠʪʝʣʝʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʧʨʦʭʦʞʜʝʥʠʷ ʣʠʯʠʥʢʘʤʠ ʧʣʘʥʢʪʦʥʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ.  
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ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Alectrias ʚ ʩʧʠʥʥʦʤ ʧʣʘʚʥʠʢʝ ʚʳʜʝʣʷʶʪ ʛʠʙʢʠʝ ʠ 

ʥʝʛʠʙʢʠʝ ʢʦʣʶʯʢʠ, ʧʨʠ ʵʪʦʤ 2-3 ʧʦʩʣʝʜʥʠʝ ʥʝʛʠʙʢʠʝ ʢʦʣʶʯʢʠ ʟʥʘʯʠʪʝʣʴʥʦ 
ʢʦʨʦʯʝ ʦʩʪʘʣʴʥʳʭ [1]. ʈʘʥʝʝ ʬʦʨʤʘ ʩʧʠʥʥʦʛʦ ʧʣʘʚʥʠʢʘ ʙʳʣʘ ʦʧʠʩʘʥʘ ʪʦʣʴʢʦ ʜʣʷ 
ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ. ʇʦʩʪʝʧʝʥʥʦʝ ʫʜʣʠʥʝʥʠʝ ʢʦʣʶʯʝʢ ʦʪ ʛʦʣʦʚʳ ʢ ʭʚʦʩʪʫ ʦʪʤʝʯʝʥʦ 
ʫ A. mutsuensis ʠ A. markevichi [1, 2], ʠ ʜʣʷ A. gallinus ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʘʤʳʝ 
ʜʣʠʥʥʳʝ ʢʦʣʶʯʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʧʣʘʚʥʠʢʘ ʜʦ ʚʝʨʪʠʢʘʣʠ ʥʘʯʘʣʘ 
ʘʥʘʣʴʥʦʛʦ ʧʣʘʚʥʠʢʘ [3]. ɼʣʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʦʜʘ Alectrias ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʦ 
ʚʝʨʭʥʝʤ ʧʨʦʬʠʣʝ ʩʧʠʥʥʦʛʦ ʧʣʘʚʥʠʢʘ ʥʝʪ. A. cirratus ï ʩʣʘʙʦ ʠʟʫʯʝʥʥʳʡ ʚʠʜ ʨʦʜʘ 
Alectrias. ʇʨʠʤʝʥʷʷ ʚʦʜʦʣʘʟʥʳʡ ʤʝʪʦʜ, ʤʳ ʩʦʙʨʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʫʶ 
ʢʦʣʣʝʢʮʠʶ A. cirratus ʠʟ ʙʫʭʪʳ ʇʘʨʠʩ (ʦ-ʚ ʈʫʩʩʢʠʡ, ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, 
ʗʧʦʥʩʢʦʝ ʤʦʨʝ). ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʠʥʘ ʢʦʣʶʯʝʢ ʩʧʠʥʥʦʛʦ 
ʧʣʘʚʥʠʢʘ ʫ ʵʪʦʛʦ ʚʠʜʘ ʠʟʤʝʥʯʠʚʘ. 

ʎʝʣʴ ï ʦʧʠʩʘʪʴ ʠʟʤʝʥʝʥʠʝ ʚʝʨʭʥʝʛʦ ʧʨʦʬʠʣʷ ʩʧʠʥʥʦʛʦ ʧʣʘʚʠʢʘ ʫ 
ʧʦʣʦʚʦʟʨʝʣʳʭ ʠ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ Alectrias cirratus. 

ɺ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 6 ʧʦʣʦʚʦʟʨʝʣʳʭ (MIMB ˉ 51304, 51308, 51311 ï 
ʩʘʤʮʳ, SL 68.8ï73.7 ʤʤ; MIMB ˉ 51305, 51312, 51313 ï ʩʘʤʢʠ, SL 63.2ï66.7 ʤʤ) 
ʠ 6 ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ (MIMB ˉ 51317ï51319 ï ʩʘʤʮʳ, SL 51.2ï64.0 ʤʤ; 
MIMB ˉ 51320ï51322 ï ʩʘʤʢʠ, SL 50.0ï63.1 ʤʤ) ʵʪʦʛʦ ʚʠʜʘ. ʇʦʩʣʝ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʧʠʥʥʦʤ ʧʣʘʚʥʠʢʝ 
ʚʳʜʝʣʠʣʠ 4 ʫʯʘʩʪʢʘ (hDa, hDb, hDc, hDd). ʅʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ ʠʟʤʝʨʷʣʠ ʜʣʠʥʫ 5 
ʢʦʣʶʯʝʢ. ʉ ʢʘʞʜʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʧʦʣʫʯʠʣʠ ʧʦ 20 ʠʟʤʝʨʝʥʠʡ. ʋʯʘʩʪʢʠ hDa ʠ hDb 
ʨʘʟʜʝʣʷʣʠ ʧʦ ʧʦʩʣʝʜʥʝʡ ʛʠʙʢʦʡ ʢʦʣʶʯʢʝ, ʧʨʠ ʵʪʦʤ ʚ hDa ʠʟʤʝʨʷʣʠ ʜʣʠʥʫ 5 
ʛʠʙʢʠʭ ʢʦʣʶʯʝʢ, ʚʢʣʶʯʘʷ ʧʦʩʣʝʜʥʶʶ, ʚ hDb ï ʜʣʠʥʫ 5 ʥʝʛʠʙʢʠʭ ʢʦʣʶʯʝʢ ʩʨʘʟʫ 
ʟʘ ʧʦʩʣʝʜʥʝʡ ʛʠʙʢʦʡ. ʋʯʘʩʪʦʢ hDc ʚʢʣʶʯʘʣ ʢʦʣʶʯʢʠ, ʩʚʷʟʘʥʥʳʝ 
ʧʪʝʨʠʛʠʦʬʦʨʘʤʠ ʩ 8ï12-ʳʤ ʭʚʦʩʪʦʚʳʤʠ ʧʦʟʚʦʥʢʘʤʠ, ʘ hDd ï ʢʦʣʶʯʢʠ, 
ʩʚʷʟʘʥʥʳʝ ʧʪʝʨʠʛʠʦʬʦʨʘʤʠ ʩ 23ï27-ʳʤ ʭʚʦʩʪʦʚʳʤʠ ʧʦʟʚʦʥʢʘʤʠ (ʨʠʩ. 1). 
ʀʟʤʝʨʝʥʠʝ ʜʣʠʥʳ ʢʦʣʶʯʝʢ ʧʨʦʚʦʜʠʣʠ ʧʦ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘʤ ʩ ʧʦʤʦʱʴʶ 
ʧʨʦʛʨʘʤʤʳ ImageView. ɼʣʷ ʧʝʨʝʚʦʜʘ ʧʠʢʩʝʣʝʡ ʚ ʤʠʣʣʠʤʝʪʨʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 
ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʩʥʠʤʢʘ ʨʷʜʦʤ ʩ ʨʳʙʦʡ ʧʦʤʝʱʘʣʠ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʧʨʦʚʦʣʦʢʫ 
ʜʣʠʥʦʡ 10 ʤʤ. ɼʣʠʥʫ ʢʦʣʶʯʝʢ ʠʟʤʝʨʷʣʠ ʧʦʩʝʨʝʜʠʥʝ ʦʪ ʦʩʥʦʚʘʥʠʷ ʜʦ ʢʦʥʮʘ, 3ï
7-ʶ ʢʦʣʶʯʢʠ ʠʟʤʝʨʷʣʠ ʢʦʨʦʪʢʠʤʠ ʦʪʨʝʟʢʘʤʠ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʠʟʛʠʙʘ). 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʩʪʨʦʝʥʳ ʜʠʘʛʨʘʤʤʳ ʨʘʟʤʘʭʘ, ʚ 
ʢʦʪʦʨʳʭ ʫʢʘʟʘʥʳ ʧʨʝʜʝʣʳ, ʩʨʝʜʥʝʝ ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ.  

ʋ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ ʷʨʢʦ ʚʳʨʘʞʝʥʦ ʥʘʣʠʯʠʝ ʜʚʫʭ ʚʝʨʰʠʥ ʚ ʩʧʠʥʥʦʤ 
ʧʣʘʚʥʠʢʝ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʫʢʦʨʘʯʠʚʘʥʠʝʤ ʩʧʠʥʥʳʭ ʢʦʣʶʯʝʢ ʚ ʫʯʘʩʪʢʘʭ ʦʪ hDa ʢ 
hDc ʠ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʚ ʫʯʘʩʪʢʝ hDd. ɺ ʚʝʨʭʥʝʤ ʧʨʦʬʠʣʝ ʩʧʠʥʥʦʛʦ 

mailto:valeriatupchii@yandex.ru


268 

 

ʧʣʘʚʥʠʢʘ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʠʭ 
ʟʥʘʯʝʥʠʡ ʜʣʠʥ ʦʪ hDa ʢ hDd. ʊʘʢʘʷ ʬʦʨʤʘ ʩʧʠʥʥʦʛʦ ʧʣʘʚʥʠʢʘ ʩʭʦʞʘ ʩ ʦʧʠʩʘʥʠʝʤ 
ʐʠʦʛʘʢʠ [1] ʜʣʷ A. mutsuensis. ʋ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ ʚ ʫʯʘʩʪʢʝ hDa ʢʦʣʶʯʢʠ 
ʥʝʤʥʦʛʦ ʜʣʠʥʥʝʝ, ʯʝʤ ʚ ʫʯʘʩʪʢʝ hDb, ʚ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 
ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʶʯʝʢ ʢ ʫʯʘʩʪʢʫ hDd. ʉʘʤʳʤʠ ʜʣʠʥʥʳʤʠ ʢʦʣʶʯʢʘʤʠ ʚ ʩʧʠʥʥʦʤ 
ʧʣʘʚʥʠʢʝ ʫ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ, ʷʚʣʷʶʪʩʷ ʧʦʩʣʝʜʥʠʝ ʛʠʙʢʠʝ ʢʦʣʶʯʢʠ, ʧʝʨʚʳʝ 
ʥʝʛʠʙʢʠʝ ʢʦʣʶʯʢʠ ʨʝʟʢʦ ʫʢʦʨʘʯʠʚʘʶʪʩʷ ʠ ʧʦʩʪʝʧʝʥʥʦ ʫʜʣʠʥʷʶʪʩʷ ʧʦ 
ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʭʚʦʩʪʦʚʦʤʫ ʧʣʘʚʥʠʢʫ. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʯʘʩʪʢʦʚ ʠʟʤʝʨʝʥʠʷ ʢʦʣʶʯʝʢ ʩʧʠʥʥʦʛʦ 
ʧʣʘʚʥʠʢʘ (ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ). ɻʦʣʫʙʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʘ ʧʦʩʣʝʜʥʷʷ ʛʠʙʢʘʷ 

ʢʦʣʶʯʢʘ. (Alectrias cirratus, MIMB ˉ 51285 ʩʘʤʝʮ, SL 73,1 ʤʤ.) 
 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʝʨʭʥʠʡ ʧʨʦʬʠʣʴ ʩʧʠʥʥʦʛʦ ʧʣʘʚʥʠʢʘ 

A. cirratus ʠʟʤʝʥʯʠʚ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚʝʨʭʥʝʛʦ ʧʨʦʬʠʣʷ 
ʩʧʠʥʥʦʛʦ ʧʣʘʚʥʠʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʞʜʫ ʧʦʣʦʚʦʟʨʝʣʳʤʠ ʩʘʤʮʘʤʠ ʠ ʩʘʤʢʘʤʠ. 
ʀʩʧʦʣʴʟʫʷ ʵʪʫ ʞʝ ʤʝʪʦʜʠʢʫ, ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʠʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʬʦʨʤʘ 
ʚʝʨʭʥʝʛʦ ʧʨʦʬʠʣʷ ʩʧʠʥʥʦʛʦ ʧʣʘʚʥʠʢʘ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʨʘʥʝʝ 
ʦʧʠʩʘʥʠʡ [1, 2] ʥʝʧʦʥʷʪʥʦ, ʧʨʦʚʦʜʠʣʠʩʴ ʣʠ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʠʭ ʚʠʜʦʚ 
ʠʟʤʝʨʝʥʠʷ ʚʩʝʭ ʢʦʣʶʯʝʢ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 14021900011-9 
ñɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ: ʪʘʢʩʦʥʦʤʠʷ ʠ ʵʚʦʣʶʮʠʷ, ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ 
ʙʠʦʣʦʛʠʷ, ʙʠʦʛʝʦʛʨʘʬʠʷ ʠ ʙʠʦʠʥʚʘʟʠʠò. 

 
1. Shiogaki M. A new stichaeid fish of the genus Alectrias from Mutsu Bay, northern 
Japan // Jpn. J. Ichthyol. 1985. V. 32. ˉ 3. P. 305ï315.  

2. ʐʝʡʢʦ ɹ.ɸ. Alectrias markevichi sp. nov. ʥʦʚʳʡ ʚʠʜ ʧʝʪʫʰʢʦʚ (Perciformes: 
Stichaeidae: Alectriinae) ʠʟ ʩʫʙʣʠʪʦʨʘʣʠ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʠ ʧʨʠʣʝʞʘʱʠʭ ʚʦʜ // 
ɺʦʧʨʦʩʳ ʠʭʪʠʦʣʦʛʠʠ. 2012. ʊ. 52. ˉ 3. ʉ. 295-308. 

3. ʏʝʨʝʰʥʝʚ ʀ.ɸ., ʅʘʟʘʨʢʠʥ ʄ.ɺ., ʐʝʩʪʘʢʦʚ ɸ.ɺ. ʅʦʚʳʡ ʜʣʷ ʬʘʫʥʳ ʈʦʩʩʠʠ 
ʚʠʜ ʤʦʨʩʢʦʛʦ ʧʝʪʫʰʢʘ ï Alectrias mutsuensis (Stichaeidae) ʠʟ ʊʘʫʡʩʢʦʡ ʛʫʙʳ 
(ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ) // ɺʦʧʨ. ʠʭʪʠʦʣʦʛʠʠ. 2003. ʊ. 43. ˉ 6. 
ʉ. 744ï748. 
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ɻɽʅɽʊʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ʉʋʈʀʅɸʄʉʂʆɻʆ ʃʆɹʆʊɸ 

LOBOTES SURINAMENSIS (TELEOSTEI : LOBOTIDAE ) ʀ ɺʆɿʄʆɾʅʓɽ 

ʇʋʊʀ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ ɺ ʉɽɺɽʈʆ-ɿɸʇɸɼʅʋʖ ʏɸʉʊʔ ʊʀʍʆɻʆ 

ʆʂɽɸʅɸ ɺ ʉɺʗɿʀ ʉ ɽɻʆ ʅɸʍʆɼʂɸʄʀ ɺ ɿɸʃʀɺɽ ʇɽʊʈɸ 

ɺɽʃʀʂʆɻʆ ʗʇʆʅʉʂʆɻʆ ʄʆʈʗ 

ʊʫʨʘʥʦʚ ʉ. ɺ.ĭ, ʂʦʣʪʫʥ ɸ. ɺ.Į 

ĭʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, 

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, sturcoal@mail.ru 

Įɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, koltun.anastasia@mail.ru 

 

ʉʫʨʠʥʘʤʩʢʠʡ ʣʦʙʦʪ Lobotes surinamensis (Bloch, 1790) ï ʪʨʦʧʠʯʝʩʢʠʡ 

ʢʦʩʤʦʧʦʣʠʪ, ʨʝʛʫʣʷʨʥʦ ʦʪʤʝʯʘʝʤʳʡ ʚ ɸʪʣʘʥʪʠʢʝ ʠ ʀʥʜʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʤ 

ʨʝʛʠʦʥʝ. ɽʛʦ ʥʘʭʦʜʢʠ ʚ ʚʦʜʘʭ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚʳʟʳʚʘʶʪ 

ʚʦʧʨʦʩʳ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʤʝʭʘʥʠʟʤʘʭ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʨʦʩʩʠʡʩʢʠʝ ʚʦʜʳ, ʘ 

ʪʘʢʞʝ ʦ ʪʘʢʩʦʥʦʤʠʠ ʨʦʜʘ Lobotes [1ï3]. ɼʣʷ ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʣʦʙʦʪʦʚ 

ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʩʦʙʝʡ-ʚʩʝʣʝʥʮʝʚ ʠʟ ʟʘʣ. ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ 107 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ 

ʛʝʥʘ COI ʦʪ ʦʩʦʙʝʡ ʨʦʜʘ Lobotes, ʠʟʚʣʝʯʸʥʥʳʭ ʠʟ GenBank ʠ BOLD ʠ ʠʤʝʶʱʠʭ 

ʜʘʥʥʳʝ ʦ ʣʦʢʘʣʴʥʦʩʪʠ ʩʙʦʨʘ. ɺ ʠʭ ʯʠʩʣʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʰʠʧʣʝʥʥʦʛʦ 

ʵʢʟʝʤʧʣʷʨʘ L. surinamensis, ʦʪʣʦʚʣʝʥʥʦʛʦ ʚ ʟʘʣ. ɺʦʩʪʦʢ ʚ 2009 ʛ. [1]. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʛʣʫʙʦʢʫʶ ʜʠʚʝʨʛʝʥʮʠʶ ʤʝʞʜʫ L. 

pacifivus ʠ L. surinamensis, ʧʦʟʚʦʣʷʷ ʩʯʠʪʘʪʴ ʠʭ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʫʨʠʥʘʤʩʢʦʛʦ ʣʦʙʦʪʘ ʦʙʥʘʨʫʞʠʣʠ 16 ʛʘʧʣʦʪʠʧʦʚ ʠʟ 9 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ (ʶʛʦ-ʟʘʧʘʜʥʘʷ ɸʪʣʘʥʪʠʢʘ, ʂʘʨʠʙʩʢʦʝ ʤʦʨʝ, 

ʄʝʢʩʠʢʘʥʩʢʠʡ ʟʘʣʠʚ, ʉʨʝʜʠʟʝʤʥʦʝ ʤʦʨʝ, ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ, 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ, ʂʦʨʘʣʣʦʚʳʡ ʪʨʝʫʛʦʣʴʥʠʢ, ʖʞʥʦ-

ʂʠʪʘʡʩʢʦʝ ʤʦʨʝ ʠ ʗʧʦʥʩʢʦʝ ʤʦʨʝ). ʈʘʩʯʸʪʳ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ (Hd) 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ Hd (0.79) ʠʟ ʨʘʡʦʥʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʙʦʣʝʝ ʯʝʤ 

ʜʚʫʤʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ. ɺ 

ʀʥʜʠʡʩʢʦʤ ʦʢʝʘʥʝ ʠ ʖʞʥʦ-ʂʠʪʘʡʩʢʦʤ ʤʦʨʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦ ʦʜʥʦʤʫ 

ʛʘʧʣʦʪʠʧʫ. ʆʩʦʙʴ ʩʫʨʠʥʘʤʩʢʦʛʦ ʣʦʙʦʪʘ ʠʟ ʟʘʣ. ɺʦʩʪʦʢ ʪʘʢʞʝ ʦʪʣʠʯʘʣʘʩʴ 

ʫʥʠʢʘʣʴʥʳʤ ʛʘʧʣʦʪʠʧʦʤ, ʥʘʠʙʦʣʝʝ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʤ ʩ ʦʙʱʠʤ ʧʫʣʦʤ, ʢʦʪʦʨʳʡ 

ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʠʟ ʣʦʢʘʣʴʥʦʩʪʝʡ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ, 

ʖʞʥʦ-ʂʠʪʘʡʩʢʦʛʦ ʤʦʨʷ ʠ ʂʦʨʘʣʣʦʚʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ɼʣʷ ʚʳʙʦʨʦʢ ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʟʥʘʯʝʥʠʷ FST ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 0.15 ʜʦ 

0.31, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʤʫʶ ʚʥʫʪʨʠʚʠʜʦʚʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ. ɸʥʘʣʠʟ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʩʧʝʨʩʠʠ (AMOVA) ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦ 57.9% ʦʙʱʝʡ ʚʘʨʠʘʮʠʠ 

ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʣʠʯʠʷʤʠ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ, ʪʦ ʝʩʪʴ ʛʣʦʙʘʣʴʥʘʷ ʧʦʧʫʣʷʮʠʦʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʩʫʨʠʥʘʤʩʢʦʛʦ ʣʦʙʦʪʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ COI ʜʦʚʦʣʴʥʦ ʷʨʢʦ ʚʳʨʘʞʝʥʘ. 

mailto:sturcoal@mail.ru


270 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʩʫʨʠʥʘʤʩʥʦʛʦ ʣʦʙʦʪʘ ʚ ʗʧʦʥʩʢʦʝ ʤʦʨʝ ʦʩʫʱʝʩʪʚʣʝʪʩʷ ʠʟ ʠʥʜʦ-ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʫʣʘ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʨʝʡʬʘ ʶʚʝʥʠʣʴʥʳʭ ʦʩʦʙʝʡ ʣʦʙʦʪʘ ʚ ʧʝʣʘʛʠʘʣʠ ʩ ʧʣʘʚʘʶʱʠʤʠ 

ʚʦʜʦʨʦʩʣʷʤʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʪʝʯʝʥʠʡ ʂʫʨʦʩʠʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʳʩʦʢʘʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦʜʯʸʨʢʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ 

ʣʦʙʦʪʘ. ɼʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʧʨʦʚʝʨʢʫ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ 

ʜʠʚʝʨʛʝʥʮʠʠ ʤʝʞʜʫ ʦʰʠʧʣʝʥʥʳʤʠ ʠ ʥʝʦʰʠʧʣʝʥʥʳʤʠ ʦʩʦʙʷʤʠ L. surinamensis 

[2], ʘ ʪʘʢʞʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʘʨʰʨʫʪʦʚ ʝʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ124021900011-9 

ñɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ: ʪʘʢʩʦʥʦʤʠʷ ʠ ʵʚʦʣʶʮʠʷ, ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ 

ʙʠʦʣʦʛʠʷ, ʙʠʦʛʝʦʛʨʘʬʠʷ ʠ ʙʠʦʠʥʚʘʟʠʠò 

 

1. ɿʝʤʥʫʭʦʚ ɺ.ɺ., ʊʫʨʘʥʦʚ ʉ.ɺ. ʇʝʨʚʘʷ ʧʦʠʤʢʘ ʚ ʨʦʩʩʠʡʩʢʠʭ ʚʦʜʘʭ 

ʦʰʠʧʣʝʥʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ Lobotes surinamensis (Bloch, 1790) (Percoidei: 

Lobotidae) ʩ ʟʘʤʝʯʘʥʠʷʤʠ ʧʦ ʪʘʢʩʦʥʦʤʠʠ ʚʠʜʘ // ɺʦʧʨ. ʠʭʪʠʦʣ. 2011. ʊ. 51, 

ˉ 1. ʉ. 91ï96. 

2. ʍʘʨʠʥ ɺ.ɽ., ʄʠʣʦʚʘʥʢʠʥ ʇ.ɻ., ʂʠʤ ʃ.ʅ. ʊʘʢʩʦʥʦʤʠʷ ʠ ʥʘʭʦʜʢʠ ʨʝʜʢʦʛʦ ʚʠʜʘ 
ʨʳʙ ï ʩʫʨʠʥʘʤʩʢʦʛʦ ʣʦʙʦʪʘ Lobotes surinamensis (Lobotidae) ï ʚ ʨʦʩʩʠʡʩʢʠʭ 

ʚʦʜʘʭ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ // ʀʟʚ. ʊʀʅʈʆ. 2012. ʊ. 171. ʉ. 158ï162. 

3. ɹʘʨʘʙʘʥʱʠʢʦʚ ɽ. ʀ. ʆ ʧʦʠʤʢʘʭ ʣʦʙʦʪʘ (Lobotes surinamensis) ʚʦ ʚʥʫʪʨʝʥʥʝʤ 
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ɸʅʊʀʈɸɼʀʂɸʃʔʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ʀ ɻɽʇɸʊʆʇʈʆʊɽʂʊʆʈʅʓʁ 

ʇʆʊɽʅʎʀɸʃ ʅʀɿʂʆʄʆʃɽʂʋʃʗʈʅʓʍ ʇɽʇʊʀɼʆɺ ʊʂɸʅɽʁ 

ɼɺʋʉʊɺʆʈʏɸʊʆɻʆ ʄʆʃʃʖʉʂɸ CORBICULA JAPONICA 

ʊʶʥʠʥʘ ʄ. ɸ., ʂʘʨʘʫʣʦʚʘ ɽ. ʇ. 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʬʠʣʠʘʣ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʢʝʘʥʦʛʨʘʬʠʠ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ,  

mariia.tiunina@tinro.vniro.ru, ekaterina.karaulova@tinro.vniro.ru 

 

ɼʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ʨʦʜʘ Corbicula, ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʩʝʤʝʡʩʪʚʫ 

Corbiculidae, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʠ ʦʙʨʘʟʫʶʪ ʙʦʣʴʰʠʝ ʩʢʦʧʣʝʥʠʷ ʚ 

ʩʦʣʝʥʳʭ ʦʟʝʨʘʭ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʟʘʣʠʚʘʭ ʇʨʠʤʦʨʴʷ, ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʠ 

ʉʘʭʘʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ, ʵʪʠ ʤʦʣʣʶʩʢʠ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʧʨʦʤʳʩʣʦʚʳʤʠ ʚʠʜʘʤʠ [1]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ 

ʧʦʨʘʞʝʥʠʷʭ ʧʝʯʝʥʠ ʚʦʜʥʳʝ ʵʢʩʪʨʘʢʪʳ ʢʦʨʙʠʢʫʣʳ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ ʩʚʷʟʳʚʘʶʪ ʩ ʜʝʡʩʪʚʠʝʤ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ ʠ ʧʝʧʪʠʜʦʚ [2]. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʫʩʪʘʥʦʚʠʪʴ ʥʘʣʠʯʠʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʘʥʪʠʨʘʜʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʙʝʣʢʦʚ ʠ ʧʝʧʪʠʜʦʚ ʚ 

ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ C. japonica. 

ʄʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʙʠʨʘʣʠ ʜʥʦʯʝʨʧʘʪʝʣʝʤ ʩ ʣʦʜʢʠ ʚ ʢʫʪʦʚʦʡ 

ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ʄʦʣʣʶʩʢʦʚ ʧʨʦʤʳʚʘʣʠ ʚ ʧʨʦʪʦʯʥʦʡ 

ʚʦʜʝ ʠ ʚ ʞʠʚʦʤ ʚʠʜʝ ʜʦʩʪʘʚʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ, ʛʜʝ ʧʨʝʧʘʨʠʨʦʚʘʣʠ, ʠʟʚʣʝʢʘʷ 

ʤʷʛʢʠʝ ʪʢʘʥʠ ʠ ʚʥʫʪʨʠʧʦʣʦʩʪʥʫʶ ʞʠʜʢʦʩʪʴ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ 

(ʛʦʤʦʛʝʥʠʟʘʪʦʨ Ika 25T basic, IKA  Works Inc., Wilmington, NC, USA) ʩ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1. ʆʙʲʝʜʠʥʝʥʥʳʝ ʛʦʤʦʛʝʥʘʪʳ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 8 ʪʳʩ. ʦʙ/ʤʠʥ (Hitachi CT 15RE), ʩʫʧʝʨʥʘʪʘʥʪ 

ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʤʠʢʨʦʬʠʣʴʪʨ (Whatman, 0.45 ʤʢʤ, PVDF). ʇʦʣʫʯʝʥʥʫʶ 

ʚʦʜʥʫʶ ʬʨʘʢʮʠʶ (C.japonica-ɺʌ) ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʘʥʘʣʠʟʘ. ʄʦʣʝʢʫʣʷʨʥʫʶ 

ʤʘʩʩʫ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʛʝʣʴ-ʧʨʦʥʠʢʘʶʱʝʡ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ, ʦʩʥʘʱʝʥʥʦʤ ʢʦʣʣʝʢʪʦʨʦʤ ʬʨʘʢʮʠʡ ʠ ʜʠʦʜʥʦ-

ʤʘʪʨʠʯʥʳʤ ʜʝʪʝʢʪʦʨʦʤ (Agilent Technologies 1260 Infinity , USA; ʢʦʣʦʥʢʘ TSK-

gel G 3000PWXL, 7.8 Ĭ 300 ʤʤ, TOSOH Corporation, Japan); ʩʢʦʨʦʩʪʴ 0.3 ʤʣ/ʤʠʥ; 

ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ 0.1 ʥ NaCl, 20 ʤʄ Tris-HCl, ʨʅ 7.8). ɸʥʪʠʨʘʜʠʢʘʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʦʙʦʜʥʳʭ 

ʨʘʜʠʢʘʣʦʚ 2,2- ʜʠʬʝʥʠʣ-1-ʧʠʢʨʠʣʛʠʜʨʘʟʠʣ (ɼʌʇɻ) ʠ 2,2-ʘʟʠʥʦʙʠʩ-3-

ʵʪʠʣʙʝʥʟʦʪʠʘʟʦʣʠʥ-6-ʩʫʣʴʬʦʥʘʪ (ɸɹʊʉ). ɼʣʷ ʦʮʝʥʢʠ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʢʠ ʛʝʧʘʪʦʮʠʪʦʚ HepG2 ʚ ʪʝʯʝʥʠʝ 3 ʯ ʦʙʨʘʙʘʪʳʚʘʣʠ 0.4 ʤʄ ʪʨʝʪ-

ʙʫʪʠʣʛʠʜʨʦʧʝʨʦʢʩʠʜʦʤ (t-BHP) ʠ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ C. japonica-ɺʌ. 

ʂ ʩʫʩʧʝʥʟʠʠ ʢʣʝʪʦʢ ʜʦʙʘʚʣʷʣʠ 0.5 ʤʛ/ʤʣ 3-(4,5-ʜʠʤʝʪʠʣ-2-ʪʠʘʟʦʣʠʣ)-2,5-

ʜʠʬʝʥʠʣ-2H-ʪʝʪʨʘʟʦʣʠʡ ʙʨʦʤʠʜʘ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʝʱʝ 4 ʯ, ʧʦʩʣʝ ʯʝʛʦ ʢʣʝʪʦʯʥʫʶ 

ʩʨʝʜʫ ʟʘʤʝʥʷʣʠ 200 ʤʢʣ ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜʘ. ʇʦʛʣʦʱʝʥʠʝ ʧʨʠ 570 ʥʤ 

mailto:ekaterina.karaulova@tinro.vniro.ru
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ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʧʣʘʥʰʝʪʥʦʛʦ ʩʢʘʥʝʨʘ Polarstar Omega (BMG 

Labtech GmbH, ɻʝʨʤʘʥʠʷ). 

ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʤʝʥʷʣʠ ʵʢʩʪʨʘʢʮʠʶ 

ʭʦʣʦʜʥʦʡ (4Áʉ) ʠ ʛʦʨʷʯʝʡ (95Áʉ) ʚʦʜʦʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ 

ʛʦʨʷʯʝʡ ʚʦʜʦʡ ʘʥʪʠʨʘʜʠʢʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ɼʌʇɻ ʠ ɸɹʊʉ-

ʨʘʜʠʢʘʣʫ ʩʥʠʞʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 1.5 ʠ 1.4 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʩʪʨʘʢʮʠʝʡ 

ʚ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʠʭ ʫʩʣʦʚʠʷʭ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʘʥʪʠʨʘʜʠʢʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

C. japonica-ɺʌ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ɼʌʇɻ ʨʘʜʠʢʘʣʫ ʩʦʩʪʘʚʠʣʘ 36.0 ʤʢʛ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ/ʛ ʙʝʣʢʘ; ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ɸɹʊʉ-ʨʘʜʠʢʘʣʫ ï 0.68 ʪʨʦʣʦʢʩ-

ʵʢʚ/ʛ ʙʝʣʢʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʤʝʪʦʜʦʤ ɺʕɾʍ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʘʢʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʦʣʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩ 63.7 ʜʦ 71.2%. ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʙʝʣʢʦʚ ʠ ʧʝʧʪʠʜʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ R = 0,96). 

ʌʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʙʝʣʢʦʚ ʠ ʧʝʧʪʠʜʦʚ C. japonica-ɺʌ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʘʞʜʦʡ ʬʨʘʢʮʠʠ 

ʧʦʟʚʦʣʠʣʦ ʦʙʥʘʨʫʞʠʪʴ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ ʠ ʧʝʧʪʠʜʦʚ ʠ ʦʙʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ (ʪʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ. ɸʥʪʠʨʘʜʠʢʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʬʨʘʢʮʠʡ C. japonica-ɺʌ 

(4Áʉ) ʩ ʨʘʟʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ. 

 

ʄ. ʚʝʩ 

ʬʨʘʢʮʠʠ, 

ʢɼʘ 

ɸɸ ɼʌʇɻ, ʤʢʛ 

ʘʩʢʦʨʙʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ/ʛ 

ʙʝʣʢʘ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ 

ʇʠʨʩʦʥʘ 

p-ʢʨʠʪʝʨʠʡ 
ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ, R2 

ɼʌʇɻ ɸɹʊʉ ɼʌʇɻ ɸɹʊʉ ɼʌʇɻ ɸɹʊʉ 

Ó 10 ʥ/ʦ 0.144 0.056 0.021 0.003 0.786 0.916 

10ï5 5.9 Ñ 0.2 -0.859 -0.816 0.028 0.667 0.738 0.047 

5ï1 17.5 Ñ 0.5 0.963 0.957 0.002 0.003 0.928 0.916 

Ò 1 10.8 Ñ 0.3 0.914 0.937 0.011 0.006 0.836 0.879 

ʇʨʠʤʝʯʘʥʠʝ: ʥ/ʦ ï ʘʢʪʠʚʥʦʩʪʴ ʥʝ ʦʙʥʘʨʫʞʝʥʘ; ɸɸ ɼʌʇɻ ï 

ʘʥʪʠʨʘʜʠʢʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ɼʌʇɻ 

 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ in vitro ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʢʩʪʨʘʢʪ C. japonica ʦʙʣʘʜʘʝʪ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʀʥʢʫʙʘʮʠʷ ʚ ʪʝʯʝʥʠʝ 3 ʯ ʛʝʧʘʪʦʮʠʪʦʚ HepG2 

ʩ 0.4 ʤʄ t-BHP ʠ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ C. japonica-ɺʌ ʧʦʢʘʟʘʣʘ 

ʜʦʩʪʦʚʝʨʥʦʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʟʘʚʠʩʠʤʦʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ t-BHP-

ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʛʠʙʝʣʠ ʢʣʝʪʦʢ (p < 0.05). ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ C. japonica-ɺʌ (4Áʉ) 

ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʠ 200 ʤʢʛ/ʤʣ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʛʝʧʘʪʦʮʠʪʦʚ ʚʦʟʨʘʩʪʘʣʘ ʥʘ 

18.4 ʠ 28.9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, in vitro ʫʩʪʘʥʦʚʣʝʥ ʜʦʟʦʟʘʚʠʩʠʤʳʡ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʡ 

ʵʬʬʝʢʪ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʡ ʬʨʘʢʮʠʠ ʵʢʩʪʨʘʢʪʘ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ C. japonica, 

ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʘʣʠʯʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʧʝʧʪʠʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʡ ʵʬʬʝʢʪ ʤʦʞʝʪ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʩ 

ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʧʫʪʝʤ ʫʩʠʣʝʥʠʷ ʩʠʩʪʝʤʳ 

ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʡ ʟʘʱʠʪʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʨʘʟʜʝʣʘ 13 ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ 

ʌɻɹʅʋ ñɺʅʀʈʆò ˉ 076-00005-25-00) 
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ʉʆʉʊʆʗʅʀɽ ɼʆʅʅʓʍ ʀ ʇʈʀɼʆʅʅʓʍ ʉʆʆɹʑɽʉʊɺ 

ʄʀʂʈʆʌʀʊʆɺ ʇʈʀɹʈɽɾʅʓʍ ʈɸʁʆʅʆɺ ɸʅɸʇʓ ʀ ʊɸʄɸʅʉʂʆɻʆ 

ʇʆʃʋʆʉʊʈʆɺɸ ʉʇʋʉʊʗ 2.5 ʄɽʉʗʎɸ ʇʆʉʃɽ ʈɸɿʃʀɺɸ ʄɸɿʋʊɸ ɺ 

ʂɽʈʏɽʅʉʂʆʄ ʇʈʆʃʀɺɽ 

ʌʠʣʠʧʧʦʚʘ ɸ. ʄ1., ʉʘʧʦʞʥʠʢʦʚ ʌ. ɺ2. 
1ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛ. ʄʦʩʢʚʘ, 

filippovaantonia@gmail.com 
2ʀʥʩʪʠʪʫʪ ʦʢʝʘʥʦʣʦʛʠʠ ʠʤ. ʇ.ʇ. ʐʠʨʰʦʚʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, 

fil_aralsky@mail.ru 

 
ɺ ʤʘʨʪʝ 2025 ʛ. ʧʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʵʢʩʧʝʜʠʮʠʷ ʀʆ ʈɸʅ ʚ 

ʧʨʠʙʨʝʞʥʳʝ ʨʘʡʦʥʳ ʂʝʨʯʝʥʩʢʦʛʦ ʧʨʦʣʠʚʘ ʠ ɸʥʘʧʳ ʜʣʷ ʦʪʙʦʨʘ ʩʝʩʪʦʥʥʳʭ ʠ 
ʙʝʥʪʦʩʥʳʭ ʧʨʦʙ ʠ ʠʟʫʯʝʥʠʷ ʨʝʘʢʮʠʠ ʵʢʦʩʠʩʪʝʤʳ ʥʘ ʨʘʟʣʠʚ ʤʘʟʫʪʘ, 
ʧʨʦʠʟʦʰʝʜʰʠʡ 15 ʜʝʢʘʙʨʷ 2024 ʛ. ʚ ʂʝʨʯʝʥʩʢʦʤ ʧʨʦʣʠʚʝ.  

ʇʨʦʙʳ ʬʠʪʦʩʝʩʪʦʥʘ ʩ ʧʦʤʦʱʴʶ ʙʘʪʦʤʝʪʨʘ ʚʟʷʪʳ 03.03.2025 ʥʘ ʩʝʤʠ 
ʩʪʘʥʮʠʷʭ ʚ ʨʘʡʦʥʝ ʧʦʨʪʘ ʊʘʤʘʥʴ ʥʘ ʛʣʫʙʠʥʘʭ 10ï20 ʤ. ɼʚʝ ʩʪʘʥʮʠʠ 
ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦ ʢ ʤʝʩʪʫ ʦʙʚʘʣʘ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʦʜʥʦʛʦ ʠʟ 
ʪʘʥʢʝʨʦʚ. ʌʦʨʤʳ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʵʧʠʣʠʪʦʥʘ ʥʘʙʣʶʜʘʣʠ ʥʘ ʢʘʤʥʷʭ ʠ ʩʢʘʣʘʭ ʚ 
ʧʦʣʦʩʝ ʧʨʠʙʦʷ, ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩ. ɺʦʣʥʘ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʝʨʯʝʥʩʢʦʛʦ 
ʧʨʦʣʠʚʘ. ʕʪʦʪ ʫʯʘʩʪʦʢ ʧʦʙʝʨʝʞʴʷ ʧʦʜʚʝʨʛʩʷ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 
ʤʘʟʫʪʘ ʚ ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ ʨʘʟʣʠʚʘ. ʆʙʨʘʟʮʳ ʵʧʠʣʠʪʥʦʛʦ ʤʠʢʨʦʦʙʨʘʩʪʘʥʠʷ 
ʦʪʙʠʨʘʣʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʥʢʠʭ ʧʣʸʥʦʢ ʤʘʟʫʪʘ ʥʘ ʧʝʩʢʝ. ʊʘʢʞʝ ʙʳʣʠ ʚʟʷʪʳ 
ʦʙʨʘʟʮʳ ʙʠʦʧʣʸʥʦʢ, ʨʘʟʚʠʚʰʠʭʩʷ ʢ 05.03.2025 ʚ ʧʦʣʦʩʝ ʥʘʢʘʪʘ ʥʘ ʙʝʪʦʥʥʳʭ 
ʧʣʠʪʘʭ ʧʨʠʯʘʣʦʚ ʚ ʛʦʨʦʜʩʢʦʤ ʧʦʨʪʫ ɸʥʘʧʳ. ɺ ʵʪʠʭ ʙʠʦʪʦʧʘʭ ʪʘʢʞʝ ʩʦʭʨʘʥʠʣʠʩʴ 
ʧʣʦʪʥʳʝ ʧʣʸʥʢʠ ʤʘʟʫʪʘ ʧʦ ʚʝʨʭʥʝʡ ʢʨʦʤʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʣʥ. ʄʠʢʨʦʬʠʪʦʙʝʥʪʦʩ 
ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʦʚ ʠʟʫʯʘʣʠ ʧʦ ʤʘʪʝʨʠʘʣʘʤ, ʚʟʷʪʳʤ 06.03.2025 ʥʘ ʧʷʪʠ ʩʪʘʥʮʠʷʭ 
ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʧʦʩ. ʅʠʞʥʝʝ ɼʞʝʤʝʪʝ (ɸʥʘʧʘ) ʥʘ ʛʣʫʙʠʥʘʭ 60ï80 ʩʤ ʚ ʟʦʥʝ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʢʘʪʥʳʭ ʚʦʣʥ. ʉʪʘʥʮʠʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚʜʦʣʴ ʙʝʨʝʛʘ ʚ 400ï500 ʤ 
ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʀʟʫʯʝʥʠʝ ʬʠʪʦʩʝʩʪʦʥʘ ʥʘ ʞʠʚʦʤ ʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʧʦʢʘʟʘʣʦ 
ʦʙʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʚʦ ʚʩʝʭ ʣʦʢʘʮʠʷʭ ʧʨʠʜʦʥʥʳʭ ʧʘʨʷʱʠʭ ʤʠʢʨʦʘʛʨʝʛʘʪʦʚ ʥʘ 
ʦʩʥʦʚʝ ʮʝʧʦʯʝʢ ʢʦʣʦʥʠʘʣʴʥʳʭ ʜʠʘʪʦʤʝʡ Skeletonema pseudocostatum, S. dohrnii, 
S. japonicum, S. costatum, S. gretae ʠ S. marinoi. ɺ ʘʛʨʝʛʘʪʘʭ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʯʘʩʪʦ 
ʚʩʪʨʝʯʘʣʠʩʴ ʧʦʜʚʠʞʥʳʝ ʜʠʘʪʦʤʝʠ ʨʦʜʦʚ Pleurosigma, Gyrosigma ʠ Tryblionella, 
ʘ ʪʘʢʞʝ ʚʠʜʳ Nitzschia sigma, N. longissima, Thalassiosira eccentrica, T. 
pseudonana, T. tenera, Pseudonitzschia heimii ʠ P. calliantha. ɺʠʜʦʚʦʡ ʠ 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʠʪʦʚ ʩʧʫʩʪʷ 2.5 ʤʝʩ ʧʦʩʣʝ ʘʚʘʨʠʠ ʙʳʣ ʩʭʦʞ ʩ 
ʠʟʚʝʩʪʥʳʤ ʩʦʩʪʘʚʦʤ ʨʘʥʥʝʚʝʩʝʥʥʝʡ ʩʪʘʜʠʠ ʩʫʢʮʝʩʩʠʠ ʩʦʦʙʱʝʩʪʚʘ ʚ ʥʦʨʤʘʣʴʥʳʭ 
ʫʩʣʦʚʠʷʭ, ʠʟʫʯʝʥʥʦʡ ʥʘʤʠ ʧʦ ʤʘʨʪʦʚʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ 2023 ʠ 2024 ʛʛ., 
ʧʦʣʫʯʝʥʥʳʤ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʚ ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʦʨʪʘ ʊʘʤʘʥʴ. 

ɺ ʨʘʡʦʥʝ ʧʦʩ. ɺʦʣʥʘ ʦʙʨʘʩʪʘʥʠʝ ʢʘʤʥʝʡ ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʙʫʨʳʝ 
ʙʠʦʧʣʝʥʢʠ ʥʘ ʦʩʥʦʚʝ ʢʦʣʦʥʠʘʣʴʥʳʭ ʜʠʘʪʦʤʝʡ ʤʦʱʥʦʩʪʴʶ 0.3ï0.6 ʩʤ. 
ʉʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʤ ʚʠʜʦʤ ʟʜʝʩʴ ʙʳʣ Berkeleya sparsa ʚʤʝʩʪʝ ʩ Tabularia 
fasciculata ʠ T. tabulata. ʂʨʦʤʝ ʪʦʛʦ, ʚʩʪʨʝʯʝʥʳ ʝʱʝ 8 ʚʠʜʦʚ ʜʠʘʪʦʤʝʡ: N. 

mailto:filippovaantonia@gmail.com
mailto:fil_aralsky@mail.ru


275 

 

parapontica, N. normaloides, N. rusticensis, N. johannrossii, N. cf. vekhovii, N. cf. 
arenaria, Navicula sp. ʠ Cocconeis distans. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ 2.5 ʤʝʩ ʚʣʠʷʥʠʷ 
ʥʘ ʧʣʸʥʢʠ ʤʘʟʫʪʘ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ (ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ, ʤʦʨʩʢʘʷ ʚʦʜʘ ʠ ʜʨ.), 
ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʩʧʝʢʘʥʠʶ ʠ ʦʪʚʝʨʜʝʚʘʥʠʶ ʵʪʦʛʦ ʪʦʢʩʠʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʤʘʟʫʪ 
ʦʢʘʟʘʣʩʷ ʩʫʙʩʪʨʘʪʦʤ, ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʝʨʚʠʯʥʳʭ ʵʧʠʣʠʪʥʳʭ 
ʩʦʦʙʱʝʩʪʚ. 

ɸʥʘʣʠʟ ʤʠʢʨʦʵʧʠʣʠʪʦʥʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʪʦʥʥʳʭ ʧʣʠʪ ʚ ʧʦʨʪʫ ɸʥʘʧʳ, 
ʥʘ ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʠʣʠʩʴ ʧʣʸʥʢʠ ʦʪʚʝʨʜʝʚʰʝʛʦ ʤʘʟʫʪʘ, ʚʳʷʚʠʣ ʥʠʞʝ ʵʪʠʭ ʧʣʸʥʦʢ 
ʤʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʪʨʸʭ ʚʠʜʦʚ ʥʠʪʯʘʪʳʭ ʚʦʜʦʨʦʩʣʝʡ (Ectocarpus sp., Cladophora 
sp. ʠ Ulothrix sp.) ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʚʠʜ ʜʠʘʪʦʤʝʡ Navicula cf. perminuta. ʕʧʠʬʠʪʥʦ 
ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʣʠʩʴ T. fasciculata, Achnanthes brevipes, Pteroncola inane, 
Hyalinella lateripunctata ʠ Licmophora debilis.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʠʢʨʦʬʠʪʦʙʝʥʪʦʩʘ ʥʘ ʧʝʩʯʘʥʳʭ ʤʝʣʢʦʚʦʜʴʷʭ ʦʪʤʝʯʝʥʦ, 
ʯʪʦ ʜʘʞʝ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʢʨʳʪʠʷ ʤʘʟʫʪʦʤ ʦʢʦʣʦ ʪʨʝʪʠ ʧʝʩʯʠʥʦʢ, ʚʠʜʦʚʦʡ ʠ 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʠʪʦʚ ʪʘʢʞʝ ʧʨʦʷʚʣʷʣ ʯʝʨʪʳ ʚʳʩʦʢʦʛʦ ʩʭʦʜʩʪʚʘ ʩ 
ʠʟʫʯʝʥʥʦʡ ʥʘʤʠ ʧʨʝʞʜʝ ʨʘʥʥʝʚʝʩʝʥʥʝʡ ʩʪʘʜʠʝʡ ʩʫʢʮʝʩʩʠʠ ʚ ʵʪʠʭ 
ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʙʦʨʘʭ 06.03.2025 ʦʪʤʝʯʝʥʦ ʤʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ 
Nitzschia tenuirostris, N. longissima, N. hybrida, N. pellucida, N. pseudocommunis ʠ 
Cylindrotheca closterium, ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ Psammodyction panduriforme, 
Entomoneis tenera, E. paludosa, E. vilicicii  ʠ Navicula agnita. ʅʘ ʧʝʩʯʠʥʢʘʭ, ʥʝ 
ʧʦʢʨʳʪʳʭ ʤʘʟʫʪʦʤ, ʤʘʩʩʦʚʦ ʨʘʟʚʠʚʘʣʠʩʴ Pteroncola inane, Fallacia minima, F. 
subforcipata, F. terera, ʘ ʪʘʢʞʝ Achnanthes brockmannii, A. danica, Halamphora 
tenerrima ʠ Lyrella atlantica. 

ɺʝʩʴʤʘ ʩʢʫʜʥʳʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʠʢʨʦʵʧʠʣʠʧʪʦʥʘ ʫʢʘʟʳʚʘʝʪ ʥʘ 
ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʛʥʝʪʘʶʱʝʝ ʚʣʠʷʥʠʝ ʤʘʟʫʪʘ ʥʘ ʬʣʦʨʫ ʚ ʦʙʣʘʩʪʠ ʚʣʠʷʥʠʷ ʧʨʠʙʦʷ 
ʥʘ ʧʦʙʝʨʝʞʴʝ ʂʝʨʯʝʥʩʢʦʛʦ ʧʨʦʣʠʚʘ ʠ ɸʥʘʧʳ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʦʢʘʟʘʣʠʩʴ 
ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʦʙʠʪʘʥʠʶ ʠ ʜʘʞʝ ʤʘʩʩʦʚʦʤʫ ʨʘʟʚʠʪʠʶ ʣʠʙʦ ʧʨʷʤʦ ʥʘ 
ʘʛʨʝʩʩʠʚʥʦʤ ʩʫʙʩʪʨʘʪʝ, ʣʠʙʦ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʧʷʪʝʥ ʝʛʦ ʚʳʩʦʢʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
ʵʢʦʩʠʩʪʝʤʳ ʵʪʠʭ ʙʠʦʪʦʧʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʤʝʥʝʥʥʳʭ ʧʦʜ 
ʚʣʠʷʥʠʝʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʣʸʥʦʢ ʤʘʟʫʪʘ ʢʘʢ ʩʨʝʜʳ ʜʣʷ ʞʠʟʥʠ. ʆʪʤʝʪʠʤ ʪʘʢʞʝ, 
ʯʪʦ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ (2.5 ʤʝʩ) 
ʧʦʩʣʝ ʨʘʟʣʠʚʘ ʤʘʟʫʪʘ ʠ ʝʛʦ ʧʨʠʭʦʜʘ ʥʘ ʧʝʩʯʘʥʳʝ ʤʝʣʢʦʚʦʜʴʷ, ʟʥʘʯʠʪʝʣʴʥʳʭ 
ʠʟʤʝʥʝʥʠʡ ʩʝʟʦʥʥʦʛʦ ʭʦʜʘ ʨʘʟʚʠʪʠʷ ʮʝʥʦʟʦʚ ʜʦʥʥʳʭ ʤʠʢʨʦʬʠʪʦʚ ʦʪʤʝʯʝʥʦ ʥʝ 
ʙʳʣʦ. ʊʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʬʠʪʦʩʝʩʪʦʥʫ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʤʝʩʪʘ 
ʦʙʠʣʴʥʦʛʦ ʠʩʪʝʯʝʥʠʷ ʤʘʟʫʪʘ ʧʦʩʣʝ ʘʚʘʨʠʠ.  
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ʇɽʈɺʓɽ ʉɺʀɼɽʊɽʃʔʉʊɺɸ ʄʆʅʆɸʄʀʅʀʃʀʈʆɺɸʅʀʗ ʋ 

ɹɸɿɸʃʔʅʓʍ ɾʀɺʆʊʅʓʍ (ʊʀʇ PORIFERA) ʅɸ ʇʈʀʄɽʈɽ 

ɹɽʃʆʄʆʈʉʂʆʁ ɻʋɹʂʀ HALISARCA DUJARDINII  

ʌʠʥʦʰʠʥ ɸ. ɼ.ĭ, ʂʨʘʚʯʫʢ ʆ. ʀ.ĭ, ʄʝʣʴʥʠʢʦʚʘ ɺ. ʀ.ĭ, ʅʠʢʠʰʠʥʘ ʖ. ʆ.ĭ, 

ʉʫʪʦʨʤʠʥ ɼ. ɸ.ĭ, ʄʠʭʘʡʣʦʚ ʂ. ɺ.2,3, ʃʶʧʠʥʘ ʖ. ɺ.ĭ 
1ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʠʤ. ʅ.ʂ. ʂʦʣʴʮʦʚʘ ʈɸʅ, ʄʦʩʢʚʘ; 

2ʀʥʩʪʠʪʫʪ ʬʠʟʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ʅ. ɹʝʣʦʟʝʨʩʢʦʛʦ ʄɻʋ ʠʤ. 

ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ;  
3ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠʤ. ɸ.ɸ. ʍʘʨʢʝʚʠʯʘ ʈɸʅ, ʄʦʩʢʚʘ 
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ʄʦʥʦʘʤʠʥʳ, ʪʘʢʠʝ ʢʘʢ ʜʦʬʘʤʠʥ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʞʠʚʦʡ 

ʧʨʠʨʦʜʝ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʛʫʣʷʮʠʠ ʤʝʞʢʣʝʪʦʯʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʫ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʦʪ ʙʘʢʪʝʨʠʡ ʜʦ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʆʜʥʘʢʦ ʬʫʥʢʮʠʠ ʜʦʬʘʤʠʥʘ 

ʫ ʙʘʟʘʣʴʥʳʭ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʛʫʙʢʠ, ʦʩʪʘʶʪʩʷ ʩʣʘʙʦ ʠʟʫʯʝʥʥʳʤʠ. ɺ 

ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʠʟʫʯʠʣʠ ʩʦʜʝʨʞʘʥʠʝ ʜʦʬʘʤʠʥʘ, ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʠ ʚʦʟʤʦʞʥʳʝ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʙʝʣʢʦʚ ʫ ʘʨʢʪʠʯʝʩʢʦʡ ʛʫʙʢʠ 

Halisarca dujardinii Johnston, 1842, ʩʦʙʨʘʥʥʦʡ ʚ ɹʝʣʦʤ ʤʦʨʝ.  

ʄʝʪʦʜʦʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ (HPLC-ED) ʜʦʬʘʤʠʥ ʦʙʥʘʨʫʞʝʥ ʚ ʪʢʘʥʷʭ 

ʛʫʙʦʢ, ʩʦʙʨʘʥʥʳʭ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʛʦʜʘ. ʇʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʜʦʬʘʤʠʥʘ ʚ ʟʠʤʥʝ-

ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʙʳʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʚʝʩʥʦʡ. ʀʥʢʫʙʘʮʠʷ ʛʫʙʦʢ ʚ 

ʨʘʩʪʚʦʨʝ L-DOPA ʧʨʠʚʦʜʠʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦʬʘʤʠʥʘ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʡ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ. ʆʜʥʘʢʦ ʛʝʥ ʬʝʨʤʝʥʪʘ 

ʘʨʦʤʘʪʠʯʝʩʢʦʡ L-ʘʤʠʥʦʢʠʩʣʦʪʜʝʢʘʨʙʦʢʩʠʣʘʟʳ (AADC), ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ 

ʜʣʷ ʩʠʥʪʝʟʘ ʜʦʬʘʤʠʥʘ, ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʪʨʘʥʩʢʨʠʧʪʦʤʘʭ ʠ ʛʝʥʦʤʝ H. 

dujardinii.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʳ ʧʨʦʚʝʣʠ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʤʝʪʘʛʝʥʦʤʘ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ 

ʤʠʢʨʦʙʠʦʪʳ ʛʫʙʢʠ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʛʝʥʦʤʦʚ ʙʘʢʪʝʨʠʡ ʚʳʷʚʠʣʘ 3 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʛʝʥʦʤʘ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʙʘʢʪʝʨʠʡ. ɺʦ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ 

ʛʝʥʦʤʘʭ ʥʘʡʜʝʥʳ ʬʝʨʤʝʥʪʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʙʠʦʩʠʥʪʝʟʝ ʚʠʪʘʤʠʥʘ B6 ï 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʬʘʢʪʦʨʘ AADC, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʤʠʢʨʦʙʠʦʪʳ ʜʣʷ ʧʨʦʜʫʢʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʘʤʠʥʦʚ. ʆʜʥʘʢʦ AADCs ʥʝ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʩʦʩʪʘʚ 

ʪʨʘʥʩʢʨʠʧʪʦʤʥʦʡ ʩʙʦʨʢʠ ʜʣʷ H. dujardinii ʧʦ 16s ʨʠʙʦʩʦʤʘʣʴʥʦʡ ʈʅʂ. ʋ 

ʙʘʢʪʝʨʠʠ Spirochaetaceae bacterium, ʧʨʠʩʫʪʩʪʚʫʶʱʝʡ ʚ ʪʨʘʥʩʢʨʠʧʪʦʤʥʦʡ 

ʩʙʦʨʢʝ, ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʬʝʨʤʝʥʪ AADC. 

ɼʘʣʝʝ ʤʳ ʠʟʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʠʷ ʜʦʬʘʤʠʥʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʙʝʣʢʦʚ 

ʛʫʙʢʠ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʝʣʠ ʬʣʫʦʨʝʩʮʝʥʪʥʳʝ ʤʝʯʝʥʠʷ ʙʝʣʢʦʚ in vitro ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʥʳʭ ʜʦʬʘʤʠʥʘ ʠ ʤʦʥʦʜʘʥʩʠʣʢʘʜʘʚʝʨʠʥʘ, ʘ ʪʘʢʞʝ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ 
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ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʪʠʧʘ ʜʦʬʘʤʠʥʠʣʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʛʣʫʪʘʤʠʥʝ ʠ ʣʠʟʠʥʝ ʘʢʪʠʥʘ. ʕʪʠ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʩʝʟʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʤʠʢʨʦʙʠʦʪʳ ʠ ʚʦʜʦʨʦʩʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʚʧʝʨʚʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʣʠʯʠʝ 

ʜʦʬʘʤʠʥʘ ʫ ʘʨʢʪʠʯʝʩʢʦʡ ʛʫʙʢʠ ʠ ʝʛʦ ʚʦʟʤʦʞʥʦʝ ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 

ɹʦʣʝʝ ʪʦʛʦ, ʤʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʬʘʤʠʥ ʩʧʦʩʦʙʝʥ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʝʛʫʣʷʮʠʠ ʙʝʣʢʦʚ 

ʛʫʙʢʠ ʯʝʨʝʟ ʢʦʚʘʣʝʥʪʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʢʘʢ ʧʨʠ ʫʯʘʩʪʠʠ 

ʪʨʘʥʩʛʣʫʪʘʤʠʥʘʟ, ʪʘʢ ʠ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʧʫʪʝʤ. ʕʪʠ ʜʘʥʥʳʝ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʠʟʫʯʝʥʠʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʤʠ ʙʘʢʪʝʨʠʷʤʠ ʠ ʢʣʝʪʢʘʤʠ ʛʫʙʦʢ, ʘ ʪʘʢʞʝ ʚ ʧʦʥʠʤʘʥʠʠ ʵʚʦʣʶʮʠʠ 

ʤʦʥʦʘʤʠʥʝʨʛʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ ʫ ʨʘʥʥʠʭ ʤʝʪʘʟʦʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʅʌ ˉ 25-14-00131 ʠ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʎʂʇ ʀɹʈ ʠʤ ʅ.ʂ. ʂʦʣʴʮʦʚʘ ʈɸʅ  
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ʄʆʈʌʆʃʆɻʀʗ ʀ ʀʅɺɸɿʀɺʅʆʉʊʔ ʎɽʉʊʆɼ ɺʀɼɸ 

PTYCHOBOTHRIUM BELONES (DUJARDIN, 1845) ʀɿ 

ʊʀʍʆʆʂɽɸʅʉʂʆɻʆ ʉɸʈɻɸʅɸ STRONGYLURA ANASTOMELLA 

ɸʄʋʈʉʂʆɻʆ ɿɸʃʀɺɸ, ɿɸʃʀɺɸ ʇɽʊʈɸ ɺɽʃʀʂʆɻʆ 

ʌʦʤʠʥʦʚ ɺ. ʉ.1, ɺʘʡʥʫʪʠʩ ʂ. ʉ.1,2 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, vsfoma1209@gmail.com 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ. ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, vainutisk@gmail.com 

 

ʇʘʨʘʟʠʪʳ ʨʦʜʘ Ptychobothrium ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Bothriocephalidae 

ʦʪʨʷʜʘ Bothriocephalidea ʢʣʘʩʩʘ ʣʝʥʪʦʯʥʳʭ ʯʝʨʚʝʡ Cestoda. ɺ ʨʦʜ Ptychobothrium 

ʚʭʦʜʷʪ 4 ʚʘʣʠʜʥʳʭ ʚʠʜʘ. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ P. belones (Dujardin, 1845) Lºnnberg, 

1889 ʠ P. ratnagirensis Deshmukh & Shinde, 1975 ʧʨʦʭʦʜʠʪ ʚ ʤʦʨʩʢʦʡ ʵʢʦʩʠʩʪʝʤʝ, 

ʘ P. leiodoni Banerjee, Manna and Sanyal, 2017 ʠ P. raiamusi Banerjee, Manna and 

Sanyal, 2017 ï ʚ ʧʨʝʩʥʦʚʦʜʥʦʡ [1, 2]. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʚʠʜʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʮʝʩʪʦʜ ʠʟ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 

ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʩʘʨʛʘʥʘ, ʧʦʡʤʘʥʥʦʛʦ ʚ ʘʢʚʘʪʦʨʠʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʚ ʠʶʥʝ 

2024 ʛ. 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʩʘʨʛʘʥ Strongylura anastomella (Valenciennes, 1846) 

ʧʦʡʤʘʥ 6ï7 ʠʶʥʷ 2024 ʛ. ʫ ʚʦʩʪʦʯʥʦʛʦ ʙʝʨʝʛʘ ʟʘʣ. ʋʛʣʦʚʦʡ, ʚʙʣʠʟʠ ʧ. ʊʨʫʜʦʚʦʝ 

(43.304152 N, 132.057951 E). ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʙʝʨʝʛʘ ʚ ʭʦʜʝ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʘ 

ʩʦʩʪʘʚʣʷʣʦ 100ï150 ʤʝʪʨʦʚ, ʥʘ ʛʣʫʙʠʥʘʭ 100ï140 ʩʤ. ʆʪʣʦʚ ʩʘʨʛʘʥʘ ʧʨʦʠʟʚʦʜʠʣʠ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʠʤʘʥʦʢ ʪʠʧʘ ñʚʦʙʣʝʨò ʠ ʞʘʙʝʨʥʳʭ ʩʝʪʝʡ ʩ 

ʨʘʟʤʝʨʦʤ ʷʯʝʠ 5 ʩʤ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 11 ʦʩʦʙʝʡ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʩʘʨʛʘʥʘ. 

ɺʩʢʨʳʪʠʝ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʝ. ɼʣʷ 

ʨʘʩʯʸʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʨʘʞʸʥʥʦʩʪʠ ʧʨʠʤʝʥʷʣʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠʥʜʝʢʩʳ: 

ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ (ʕʀ) ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (ʘʤʧʣʠʪʫʜʘ ʠ ʩʨʝʜʥʷʷ) (ɸʀʀ, 

ʉʨʀʀ), ʘ ʪʘʢʞʝ ʠʥʜʝʢʩ ʦʙʠʣʠʷ (ʀʆ) [3]. 

ʅʘʡʜʝʥʥʳʭ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʮʝʩʪʦʜ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 70% 

ʵʪʘʥʦʣʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʚ 96% 

ʵʪʘʥʦʣʝ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʧʦʩʪʦʷʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʮʝʩʪʦʜ ʦʩʚʝʪʣʷʣʠ ʚ ʩʤʝʩʠ ʛʣʠʮʝʨʠʥ/ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ, 

ʧʦʩʣʝ ʯʝʛʦ ʠʭ ʟʘʢʣʶʯʘʣʠ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ ʚ ʢʘʧʣʶ ʩʤʝʩʠ 

ʛʣʠʮʝʨʠʥ/ʞʝʣʘʪʠʥ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʩʢʨʳʪʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ 11 ʦʩʦʙʝʡ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʩʘʨʛʘʥʘ 

ʟʘʨʘʞʝʥʳ ʮʝʩʪʦʜʦʡ Ptychobothrium belones. ɺʩʝʛʦ ʠʟ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ ʩʘʨʛʘʥʦʚ ʠʟʲʷʪʦ 245 ʵʢʟ. ʧʘʨʘʟʠʪʘ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʟʠʪʦʚ 

ʥʘ ʦʜʥʫ ʦʩʦʙʴ ʭʦʟʷʠʥʘ ʩʦʩʪʘʚʠʣʦ 30 ʵʢʟ., ʤʠʥʠʤʘʣʴʥʦʝ ï 2 ʵʢʟ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʮʝʩʪʦʜ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʞʝʣʫʜʢʘʭ ʨʳʙ. ʆʙʦʙʱʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
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ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʩʘʨʛʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʟʠʪʦʚ (ʮʝʩʪʦʜʘ Ptychobothrium belones) ʠ ʠʭ 

ʣʦʢʘʣʠʟʘʮʠʷ ʚ ʞʝʣʫʜʢʝ (ɾ) ʠ ʪʦʣʩʪʦʤ ʢʠʰʝʯʥʠʢʝ (ʊʂ) ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʩʘʨʛʘʥʘ 

Strongylura anastomella 

 

 ̄ ɼʣʠʥʘ ʨʳʙʳ, 

ʩʤ 

ʃʦʢʘʣʠʟʘʮʠʷ 

ʧʘʨʘʟʠʪʦʚ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʘʨʘʟʠʪʦʚ 

1 25 ɾ 22 

2 31 ɾ, ʊʂ 20 

3 46 ɾ, ʊʂ 30 

4 21 ɾ 24 

5 34 ɾ 30 

6 22 ɾ 16 

7 21 ɾ, ʊʂ 25 

8 45 ɾ, ʊʂ 30 

9 32 ɾ 29 

10 22 ɾ 17 

11 26 ɾ, ʊʂ 2 

 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʟʘʨʘʞʸʥʥʦʩʪʠ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʩʘʨʛʘʥʘ ʮʝʩʪʦʜʦʡ P. belones (ʪʘʙʣʠʮʘ 2). ʀʥʜʝʢʩ 

ʦʙʠʣʠʷ ʠ ʩʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʠʜʝʥʪʠʯʥʳ ʚ ʩʚʷʟʠ ʩ ʟʘʨʘʞʸʥʥʦʩʪʴʶ 

ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʘʨʛʘʥʦʚ. 

 

ʊʘʙʣʠʮʘ 2. ʀʥʜʝʢʩʳ ʟʘʨʘʞʸʥʥʦʩʪʠ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʩʘʨʛʘʥʘ ʮʝʩʪʦʜʦʡ 

Ptychobothrium belones 

ʀʆ, ʵʢʟ. ʉʨʀʀ, ʵʢʟ. ɸʀʀ, ʵʢʟ. ʕʀ, % 

22,3 22,3 2ï30 100 

ʇʨʠʤʝʯʘʥʠʝ: ʀʆ ï ʠʥʜʝʢʩ ʦʙʠʣʠʷ, ʉʨʀʀ ï ʩʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠʥʚʘʟʠʠ, ɸʀʀ ï ʘʤʧʣʠʪʫʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ, ʕʀ ï ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ 

ʠʥʚʘʟʠʠ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʮʝʩʪʦʜ ʠʟ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʩʘʨʛʘʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʚʠʜʫ Ptychobothrium belones. ʅʦʚʳʝ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʤʝʨʥʳʭ 

ʜʠʘʧʘʟʦʥʦʚ P. belones ʠʟ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʩʘʨʛʘʥʘ (S. anastomella) ʩ ʦʩʦʙʷʤʠ P. 

belones ʠʟ ʪʦʥʢʦʭʚʦʩʪʦʛʦ (S. leiura) ʠ ʠʤʧʝʨʘʪʦʨʩʢʦʛʦ (Tylosurus imperialis) 

ʩʘʨʛʘʥʦʚ, ʧʦʡʤʘʥʥʳʭ ʚ ʚʦʜʘʭ ʀʥʜʠʡʩʢʦʛʦ ʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʦʚ [4]. 

ʋʩʪʘʥʦʚʣʝʥ ʥʦʚʳʡ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʭʦʟʷʠʥ ʵʪʦʛʦ ʧʘʨʘʟʠʪʘ ï ʪʠʭʦʦʢʝʘʥʩʢʠʡ 

ʩʘʨʛʘʥ Strongylura anastomella, ʚ ʢʦʪʦʨʦʤ ʚʠʜ Ptychobothrium belones ʨʘʥʝʝ ʥʝ 
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ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʨʘʩʰʠʨʷʶʪ ʟʥʘʥʠʷ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Ptychobothrium ʚ ʚʦʜʘʭ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. 

 

1. Deshmukh R.A., Shinde G.B. On Ptychobothrium ratnagiriensis n. sp. (Cestoda: 

Pseudophyllidea) from the flying fish Exocoetus bahiensis caught off Ratnagiri 

(West Coast of India) // J. Indian Biosci. Ass. 1975. V. 1. P. 133ï137. 

2. Animal discoveries 2017: New species and new records. Zoological Survey of 

India // Ministry of Environment, Forest and Climate Change. M-Block, New 

Alipore, Kolkata, 2018. 

3. ʅʠʢʦʥʦʨʦʚʘ ɺ.ɻ. ʀʥʜʝʢʩʥʳʡ ʤʝʪʦʜ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʚ ʧʘʨʘʟʠʪʦʣʦʛʠʠ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ 

ʧʨʠʢʣʘʜʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 2020. ˉ 8. ʉ. 12ï16. 

4. Ch©ari M., Neifar L. Redescription of Ptychobothrium belones (Dujardin, 1845) 

(Cestoda: Bothriocephalidea) from needlefishes (Beloniformes: Belonidae) in the 

Mediterranean Sea // Syst. Parasitol. 2022. ʉ. 203ï215. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ʉʆʆɹʑɽʉʊɺ ʄɸʂʈʆɹɽʅʊʆʉɸ 

ʅɸ ʃʀʊʆʈɸʃʀ ʂʋʊʆɺʆʁ ʏɸʉʊʀ ɿɸʃʀɺɸ ɺʆʉʊʆʂ: 

ʄʅʆɻʆʃɽʊʅʀʁ ɸʉʇɽʂʊ 

ʎʫʨʧʘʣʦ ɸ. ʇ., ʂʦʩʪʠʥʘ ɽ. ɽ., ʂʝʧʝʣʴ ɸ. ɸ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ, 

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, tsurpalo@mail.ru 

 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʩʙʦʨʳ 2022 ʛ. ʚ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ʟʘʣ. 

ɺʦʩʪʦʢ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ (42Á54'03.88" N, 132Á43'32.02" E) ʥʘ ʠʣʠʩʪʦ-ʧʝʩʯʘʥʦʡ 

ʣʠʪʦʨʘʣʠ, ʧʦʜʚʝʨʞʝʥʥʦʡ ʚʣʠʷʥʠʶ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʩʥʷʝʪ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʠ ʚʳʥʦʩʠʪ ʚ ʧʨʠʙʨʝʞʥʫʶ ʟʦʥʫ ʨʳʭʣʳʡ ʛʨʫʥʪ. 

ɻʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʲʝʤʢʫ ʚʳʧʦʣʥʷʣʠ ʥʘ ʪʦʤ ʞʝ ʨʘʟʨʝʟʝ, ʯʪʦ ʠ ʚ ʦʢʪʷʙʨʝ 1990 

ʛ. [1] ʚʦ ʚʨʝʤʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚ ʵʪʦ ʚʨʝʤʷ ʛʦʜʘ ʦʪʣʠʚʦʚ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ 

ʤʝʪʦʜʠʢʝ ʭʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [2].  

ʅʘʤʠ ʚʳʜʝʣʝʥʳ 4 ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʭ ʩʦʦʙʱʝʩʪʚʘ ʤʘʢʨʦʙʝʥʪʦʩʘ. ɺ 2022 ʛ. 

ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʣʠʪʦʨʘʣʠ ʚʧʝʨʚʳʝ ʦʪʤʝʯʝʥ ʤʝʣʢʠʡ ʙʨʶʭʦʥʦʛʠʡ ʤʦʣʣʶʩʢ 

Assiminea possietica ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʦʡ. ɺ 1990 ʛ. ʣʠʪʦʨʘʣʴʥʳʡ 

ʤʘʢʨʦʙʝʥʪʦʩ ʥʝ ʦʙʥʘʨʫʞʝʥ (ʪʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ. ʉʦʦʙʱʝʩʪʚʘ ʣʠʪʦʨʘʣʴʥʦʛʦ ʤʘʢʨʦʙʝʥʪʦʩʘ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ʟʘʣ. ɺʦʩʪʦʢ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ 
ɻʦʨʠʟʦʥʪ 

ʣʠʪʦʨʘʣʠ 
ʉʦʦʙʱʝʩʪʚʦ 

ɹʠʦʤʘʩʩʘ, ʛ/ʤĮ,  

ʦʢʪʷʙʨʴ 2022 ʛ. 

ɹʠʦʤʘʩʩʘ, ʛ/ʤĮ, 

ʦʢʪʷʙʨʴ 1990 ʛ. 

ɺʝʨʭʥʠʡ Assiminea possietica 22.6 (99.6) ï 

ʉʨʝʜʥʠʡ, 

ʚʝʨʭ 
Zostera japonica 1458.0Ñ127.5 (56.4) ï 

ʉʨʝʜʥʠʡ, 

ʥʠʟ 

Zostera japonica 1234.3Ñ798.9 (94.1) ï 

Batillaria cumingii 9307.8 (98.0) ï 

Batillaria cumingii+Zostera 

japonica 
1722.5 (58.3+20.9) ï 

Zostera japonica+Z. marina ï 498.7 (60.1+38.2) 

ʅʠʞʥʠʡ Zostera marina 3258.7Ñ818.7 (84.9) 
1064.2Ñ92.2 

(65.7) 

ʇʨʠʤʝʯʘʥʠʝ. ɺ ʩʢʦʙʢʘʭ ʧʨʠʚʝʜʝʥʘ ʜʦʣʷ ʜʦʤʠʥʘʥʪʥʦʛʦ ʚʠʜʘ (%) ʦʪ 

ʩʫʤʤʘʨʥʦʡ ʙʠʦʤʘʩʩʳ ʩʦʦʙʱʝʩʪʚʘ. "ï" ï ʩʦʦʙʱʝʩʪʚʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

 

ɺ 2022 ʛ. ʚʝʩʴ ʩʨʝʜʥʠʡ ʛʦʨʠʟʦʥʪ ʟʘʥʠʤʘʣ ʰʠʨʦʢʠʡ ʧʦʷʩ Zostera japonica. 

ʅʘ ʠʣʠʩʪʦ-ʧʝʩʯʘʥʦʡ ʦʩʫʰʢʝ, ʧʦʤʠʤʦ ʤʦʨʩʢʠʭ ʪʨʘʚ ʩ ʤʦʱʥʳʤʠ ʢʦʨʥʝʚʠʱʘʤʠ, 

ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʙʠʦʤʘʩʩʫ ʩʦʦʙʱʝʩʪʚ ʚʥʦʩʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʝ 

ʜʚʫʩʪʚʦʨʯʘʪʳʝ (Exolaternula liautaudi, Macoma contabulata) ʠ ʙʨʶʭʦʥʦʛʠʝ 

(Batillaria cumingii) ʤʦʣʣʶʩʢʠ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʷʩʘ ʙʦʣʝʝ 35% ʙʠʦʤʘʩʩʳ 

ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ E. liautaudi ʠ ʟʝʣʝʥʫʶ ʚʦʜʦʨʦʩʣʴ Ulva prolifera. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʩʨʝʜʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʙʠʦʤʘʩʩʘ B. cumingii ʤʦʛʣʘ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 60% ʦʪ 

mailto:tsurpalo@mail.ru
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ʙʠʦʤʘʩʩʳ ʩʦʦʙʱʝʩʪʚʘ. ʊʘʢʞʝ ʩʨʝʜʠ ʧʦʣʷ Z. japonica ʚʩʪʨʝʯʘʣʠʩʴ ʙʦʣʴʰʠʝ ʧʷʪʥʘ 

ʧʦʯʪʠ ʯʠʩʪʳʭ ʩʢʦʧʣʝʥʠʡ ʵʪʦʡ ʠʣʠʩʪʦʡ ʫʣʠʪʢʠ. ʉʨʝʜʥʷʷ ʙʠʦʤʘʩʩʘ ʩʦʦʙʱʝʩʪʚʘ Z. 

japonica ʚ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦʷʩʘ ʙʳʣʘ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʘ, ʦʜʥʘʢʦ ʜʦʣʷ 

ʜʦʤʠʥʘʥʪʥʦʛʦ ʚʠʜʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʦʛʣʘ ʩʦʩʪʘʚʣʷʪʴ ʙʦʣʴʰʝ 90% ʦʪ ʩʫʤʤʘʨʥʦʡ 

ʙʠʦʤʘʩʩʳ ʩʦʦʙʱʝʩʪʚʘ. ɺ 1990 ʛ. ʙʠʦʤʘʩʩʘ ʩʦʦʙʱʝʩʪʚ ʤʦʨʩʢʠʭ ʪʨʘʚ ʙʳʣʘ ʚ 2ï3 

ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ 2022 ʛ. 

ɺ ʥʠʞʥʝʤ ʛʦʨʠʟʦʥʪʝ ʣʠʪʦʨʘʣʠ, ʩʧʫʩʢʘʷʩʴ ʠ ʚ ʩʫʙʣʠʪʦʨʘʣʴ, ʨʘʟʚʠʚʘʣʩʷ 

ʧʦʷʩ Zostera marina, ʚ ʩʦʦʙʱʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʚ 2022 ʛ. ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʚʠʜʘʤʠ 

ʙʳʣʠ ʤʦʣʣʶʩʢʠ M. contabulata ʠ Littorina squalida (12% ʦʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ 

ʤʘʢʨʦʙʝʥʪʦʩʘ), ʘ ʚ 1990 ʛ. ï ʟʝʣʝʥʘʷ ʚʦʜʦʨʦʩʣʴ Blidingia minima ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʡ 

ʤʦʣʣʶʩʢ Ruditapes philippinarum (31%). 

 

 
 

ʈʠʩʫʥʦʢ 1. ɼʝʥʜʨʦʛʨʘʤʤʘ ʩʭʦʜʩʪʚʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʦʦʙʱʝʩʪʚ ʣʠʪʦʨʘʣʴʥʦʛʦ 

ʤʘʢʨʦʙʝʥʪʦʩʘ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʦʚ ʥʠʟʢʦʙʦʨʝʘʣʴʥʦʡ ʣʠʪʦʨʘʣʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ (ʠʥʜʝʢʩ ʩʭʦʜʩʪʚʘ ʉʸʨʝʥʩʝʥʘïʏʝʢʘʥʦʚʩʢʦʛʦ). 

 

ʄʳ ʧʨʦʚʝʣʠ ʩʨʘʚʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʣʠʪʦʨʘʣʴʥʦʛʦ ʤʘʢʨʦʙʝʥʪʦʩʘ 

ʠʣʠʩʪʦ-ʧʝʩʯʘʥʦʡ ʣʠʪʦʨʘʣʠ ʟʘʣ. ɺʦʩʪʦʢ ʠ ʤʷʛʢʠʭ ʛʨʫʥʪʦʚ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ 

ʥʠʟʢʦʙʦʨʝʘʣʴʥʦʡ ʣʠʪʦʨʘʣʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʦʧʨʝʩʥʝʥʠʝʤ, ʛʜʝ ʪʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 1963, 
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1987, 1997 ʠ 2013 ʛʛ. (ʙʫʭʪʳ ɼʝʣʴʬʠʥ, ʆʪʨʘʜʥʘʷ, ɻʦʨʦʙʝʮ ʠ ʂʨʘʙʦʚʘʷ, ʦ-ʚ 

ʐʠʢʦʪʘʥ, ʂʫʨʠʣʴʩʢʠʝ ʦʩʪʨʦʚʘ) [3]. ɺʩʝʛʦ ʥʘ ʣʠʪʦʨʘʣʠ ʠʟʫʯʝʥʥʳʭ ʨʘʡʦʥʦʚ 

ʦʙʥʘʨʫʞʝʥʦ 90 ʚʠʜʦʚ ʤʘʢʨʦʙʝʥʪʦʩʘ. ɼʣʷ ʦʧʨʝʩʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʙʫʭʪ ʦ-ʚʘ 

ʐʠʢʦʪʘʥ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʦʙʱʝʩʪʚ ʤʦʨʩʢʠʭ ʪʨʘʚ Z. japonica 

ï ʚ ʩʨʝʜʥʝʤ ʛʦʨʠʟʦʥʪʝ ʠ Z. marina ʚ ʥʠʞʥʝʤ ʛʦʨʠʟʦʥʪʝ ʣʠʪʦʨʘʣʠ.  

ʆʮʝʥʢʘ ʩʭʦʜʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʘʢʨʦʙʝʥʪʦʩʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʠʟʫʯʝʥʥʳʝ ʫʯʘʩʪʢʠ ʣʠʪʦʨʘʣʠ ʨʘʟʜʝʣʠʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 2 ʢʣʘʩʪʝʨʘ (ʨʠʩ.1). ʆʜʠʥ 

ʢʣʘʩʪʝʨ (A) ʩʦʩʪʘʚʠʣʠ ʠʩʩʣʝʜʦʚʘʥʥʘʷ ʚ 2022 ʛ. ʢʫʪʦʚʘʷ ʯʘʩʪʴ ʟʘʣ. ɺʦʩʪʦʢ ʠ ʙ. 

ɼʝʣʴʬʠʥ (ʫʨʦʚʝʥʴ ʩʭʦʜʩʪʚʘ 37.6%). ɼʨʫʛʦʡ ʢʣʘʩʪʝʨ (B) ʩʦʩʪʘʚʠʣʠ ʙʫʭʪʳ 

ʆʪʨʘʜʥʘʷ, ɻʦʨʦʙʝʮ, ʂʨʘʙʦʚʘʷ ʠ ʟʘʣ. ɺʦʩʪʦʢ 1990 ʛ. (43.7%). ʇʦ-ʚʠʜʠʤʦʤʫ, ʜʣʷ 

ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʭʘʨʘʢʪʝʨʝʥ ʩʚʦʡ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʣʠʪʦʨʘʣʴʥʦʛʦ ʤʘʢʨʦʙʝʥʪʦʩʘ, ʚʣʠʷʥʠʝ ʥʘ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ 

ʩʪʝʧʝʥʴ ʦʧʨʝʩʥʝʥʠʷ, ʠʟʤʝʥʝʥʠʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʛʨʫʥʪʘ, 

ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʠ ʪ.ʜ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ 2021ï2030 ʛʛ. (ʇʨʦʝʢʪ ˉ 

123080800009-5). 
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ʤʘʢʨʦʙʝʥʪʦʩʘ ʙʫʭʪʳ ʂʨʘʙʦʚʘʷ (ʦʩʪʨʦʚ ʐʠʢʦʪʘʥ) ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʥʦʡ 
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216. 
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʇʈʆʌʀʃʗ ɾʀʈʅʓʍ ʂʀʉʃʆʊ ʇʗʊʀ 

ɺʀɼʆɺ ɼʀɸʊʆʄʆɺʓʍ ɺʆɼʆʈʆʉʃɽʁ 

ʏʘʜʦʚʘ ʂ. ɸ1, ʐʫʣʴʛʠʥʘ ʄ. ɸ.1,2 

1ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 
1,2ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ñʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤò ï ʬʠʣʠʘʣ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 
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ɼʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ Bacillariophyta ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ 

ʧʝʨʚʠʯʥʳʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ʚ ʤʦʨʩʢʠʭ ʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʠʭ ʚʩʸ ʯʘʱʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʦʙʲʝʢʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʨʤʦʚ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʳʩʦʢʫʶ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʜʠʘʪʦʤʝʡ, ʷʚʣʷʝʪʩʷ ʙʦʛʘʪʳʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʧʨʦʬʠʣʴ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ɾʂ), ʚ ʪʦʤ ʯʠʩʣʝ ɤ-3 ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ 

(ʇʅɾʂ), ʪʘʢʠʭ ʢʘʢ ʵʡʢʦʟʘʧʝʥʪʘʝʥʦʚʘʷ (ʕʇʂ, 20:5ɤ-3) ʠ ʜʦʢʦʟʘʛʝʢʩʘʝʥʦʚʘʷ 

(ɼɻʂ, 22:6ɤ-3) ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʤʝʪʘʙʦʣʠʟʤʝ, ʨʦʩʪʝ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ɾʂ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ ʤʝʞʜʫ ʚʠʜʘʤʠ 

ʜʠʘʪʦʤʝʡ, ʯʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ 

ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʰʪʘʤʤʦʚ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ɾʂ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ 

ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʚʳʷʚʣʝʥʠʝ ʰʪʘʤʤʦʚ ʩ ʥʘʠʙʦʣʴʰʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʇʅɾʂ ʠ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ɺ ʧʝʨʠʦʜ ʩ 2019ï2021 ʛʛ. ʦʙʨʘʟʮʳ Thalassiosira pseudonana, Skeletonema 

menzelii, Conticribra guillardii , T. oceanica ʠ T. minima (Talassiosirales) ʦʪʙʠʨʘʣʠ 

5-ʣʠʪʨʦʚʳʤ ʙʘʪʦʤʝʪʨʦʤ ʅʠʩʢʠʥʘ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʘ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʩʪʘʥʮʠʷʭ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ). ʂʘʞʜʫʶ 

ʢʣʝʪʢʫ ʦʪʤʳʚʘʣʠ 5ï7 ʨʘʟ ʚ ʩʪʝʨʠʣʴʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʝ, ʟʘʪʝʤ ʧʦʤʝʱʘʣʠ ʚ ʣʫʥʢʫ 

96-ʣʫʥʦʯʥʦʛʦ ʧʣʘʥʰʝʪʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʧʦʣʥʝʥʥʫʶ 200 ʤʣ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ f/2. ʇʣʘʥʰʝʪʳ ʧʦʤʝʱʘʣʠ ʚ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʢʘʤʝʨʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20 Ñ 

2ÁC, ʦʩʚʝʱʝʥʥʦʩʪʠ 3500 ʣʢ, ʩʚʝʪʦ-ʪʝʤʥʦʚʳʤ ʧʝʨʠʦʜʦʤ 12 ʯ ʩʚʝʪ : 12 ʯ ʪʝʤʥʦʪʘ. 

ɼʣʷ ɾʂ ʘʥʘʣʠʟʘ ʙʠʦʤʘʩʩʫ ʚʦʜʦʨʦʩʣʝʡ ʩʦʙʠʨʘʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ (2000 

ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ) ʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʘʟʝ ʨʦʩʪʘ ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ 

ʩʪʝʢʣʷʥʥʳʝ ʚʠʘʣʳ ʩʦ ʩʤʝʩʴʶ ʭʣʦʨʦʬʦʨʤ : ʤʝʪʘʥʦʣ (1 : 2, ʦʙ:ʦʙ). ʃʠʧʠʜʳ 

ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ɹʣʘʡʷ ʠ ɼʘʡʝʨʘ [1]. ʄʝʪʠʣʦʚʳʝ ʵʬʠʨʳ ɾʂ (ʄʕɾʂ) 

ʧʦʣʫʯʘʣʠ ʛʠʜʨʦʣʠʟʦʤ ʣʠʧʠʜʥʳʭ ʬʨʘʢʮʠʡ ʩ 2% ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ ʚ ʤʝʪʘʥʦʣʝ ʧʨʠ 

90ÁC ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ. ɸʥʘʣʠʟ ʄʕɾʂ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʧʣʘʤʝʥʥʦ-ʠʦʥʠʟʘʮʠʦʥʥʳʤ ʜʝʪʝʢʪʦʨʦʤ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ 

ʄʕɾʂ ʚʳʧʦʣʥʷʣʠ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʜʣʠʥʳ ʮʝʧʠ [2]. ʉʪʨʫʢʪʫʨʫ ɾʂ 
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ʧʦʜʪʚʝʨʞʜʘʣʠ ʘʥʘʣʠʟʦʤ ʄʕɾʂ ʠ ʜʠʤʝʪʠʣʦʢʩʘʟʦʣʠʥʦʚʳʭ (ɼʄʆʂʉ) 

ʧʨʦʠʟʚʦʜʥʳʭ ɾʂ ʧʨʠ ʧʦʤʦʱʠ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ. ɼʄʆʂʉ ʧʨʦʠʟʚʦʜʥʳʝ ɾʂ ʧʦʣʫʯʘʣʠ ʤʝʪʦʜʦʤ 

ʉʚʝʪʘʰʝʚʘ [3]. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʢʘʢ ʧʨʦʮʝʥʪ ʦʪ ʩʫʤʤʳ ʚʩʝʭ ɾʂ. 

ʉʨʘʚʥʝʥʠʝ ɾʂ ʩʦʩʪʘʚʘ ʧʷʪʠ ʚʠʜʦʚ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚʳʷʚʠʣʦ 

ʚʳʨʘʞʝʥʥʳʝ ʤʝʞʚʠʜʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʦʪʜʝʣʴʥʳʭ ʢʠʩʣʦʪ. Conticribra 

guillardii  ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʥʘʠʙʦʣʴʰʝʝ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ɤ-3 ʇʅɾʂ  

34.67%, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʷ ʫ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ. ʋʨʦʚʝʥʴ ʕʇʂ 

ʫ ʵʪʦʛʦ ʚʠʜʘ ʩʦʩʪʘʚʠʣ 28.14%, ʘ ɼɻʂ  5.43%, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʩʨʝʜʠ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʪʠʭ ʢʠʩʣʦʪ 

ʦʧʨʝʜʝʣʠʣʠ ʠ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʳ ʕʇʂ+ɼɻʂ  33.57%. ʂʨʦʤʝ ʪʦʛʦ, C. 

guillardii  ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʝʡ ʬʨʘʢʮʠʠ ʇʅɾʂ 

(59.72%) ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ (ʄʅɾʂ 

 14.42%) ʠ ʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʅɾʂ  23.43%). ʋ Thalassiosira 

minima ʩʦʜʝʨʞʘʥʠʝ ɤ-3 ʇʅɾʂ ʩʦʩʪʘʚʠʣʦ 25.64%, ʩ ʫʨʦʚʥʝʤ ʕʇʂ 19.14% ʠ ɼɻʂ 

3.13%. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʇʅɾʂ  48.40%, ʘ ʄʅɾʂ  18.95%. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ 

ʫ ʵʪʦʛʦ ʚʠʜʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʘʩʴ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʪʳ 16:3ɤ-4 

(14.59%)  ʥʘʠʙʦʣʴʰʘʷ ʩʨʝʜʠ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ. Skeletonema 

menzelii ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʫʤʤʘʨʥʦʡ ʜʦʣʝʡ ɤ-3 ʇʅɾʂ 22.56%, ʩ 13.72% ʕʇʂ 

ʠ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ɼɻʂ  6.63%, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʪʦʨʳʤ ʧʦ ʚʝʣʠʯʠʥʝ 

ʟʥʘʯʝʥʠʝʤ ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ. ɺ ʮʝʣʦʤ, ʜʦʣʷ ʇʅɾʂ ʩʦʩʪʘʚʠʣʘ 36.07%, 

ʄʅɾʂ  29.36%, ʅɾʂ  33.09%. ʕʪʦʪ ʚʠʜ ʪʘʢʞʝ ʚʳʜʝʣʷʣʩʷ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ɾʂ 18:1ɤ-7 (4.18%) ʠ 24:1ɤ-9 (0.76%). ʋ Thalassiosira pseudonana 

ʜʦʣʷ ɤ-3 ʇʅɾʂ ʜʦʩʪʠʛʘʣʘ 21.77%, ʚ ʪʦʤ ʯʠʩʣʝ ʕʇʂ  13.41%, ɼɻʂ  3.09%. 

ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʇʅɾʂ  35.78%, ʄʅɾʂ  24.71%, ʘ ʫʨʦʚʝʥʴ ʥʘʩʳʱʝʥʥʳʭ 

ɾʂ ʩʦʩʪʘʚʠʣ 38.52%  ʥʘʠʚʳʩʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʠ ʚʩʝʭ ʧʷʪʠ ʚʠʜʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, T. pseudonana ʦʙʣʘʜʘʣʘ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ɾʂ 16:1ɤ-7 

(21.28%) ʠ 14:0 (8.34%), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ. Thalassiosira oceanica 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʥʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ɤ-3 ʇʅɾʂ  19.99%, ʠʟ ʥʠʭ 

11.93% ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʕʇʂ ʠ 3.77% ʥʘ ɼɻʂ. ʇʨʠ ʵʪʦʤ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʇʅɾʂ ʩʦʩʪʘʚʠʣʦ 40.89%, ʄʅɾʂ  29.77%, ʘ ʅɾʂ  21.54%  ʤʠʥʠʤʘʣʴʥʦʝ 

ʩʨʝʜʠ ʚʩʝʭ ʚʠʜʦʚ. ʊʘʢʞʝ ʫ ʵʪʦʛʦ ʚʠʜʘ ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʩʦʜʝʨʞʘʥʠʝ 18:1ɤ-7 (11.85%) ʠ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʄʅɾʂ 19:1 

(3.04%).  

ʋ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʜʠʘʪʦʤʝʡ ʩʦʦʪʥʦʰʝʥʠʝ ɤ-6/ɤ-3 ʇʅɾʂ 

ʦʩʪʘʚʘʣʦʩʴ ʢʨʘʡʥʝ ʥʠʟʢʠʤ, ʚʘʨʴʠʨʫʷ ʦʪ 0.03 (C. guillardii) ʜʦ 0.06 ʫ ʦʩʪʘʣʴʥʳʭ 

ʚʠʜʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʨʘʞʝʥʥʦʡ ɤ-3-ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʧʨʦʬʠʣʷ. ʉʦʜʝʨʞʘʥʠʝ ɤ-6 ʇʅɾʂ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 1.12% ʜʦ 

1.50%. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʟʚʝʪʚʣʸʥʥʳʭ ɾʂ ʥʘʙʣʶʜʘʣʦʩʴ ʫ T. oceanica 

(7.80%), ʪʦʛʜʘ ʢʘʢ ʫ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʧʨʝʚʳʰʘʣ 2.50%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Conticribra guillardii ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʬʦʥʝ ʦʩʪʘʣʴʥʳʭ 

ʚʠʜʦʚ ʢʘʢ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʡ ʠʩʪʦʯʥʠʢ ɤ-3 ʇʅɾʂ, ʦʩʦʙʝʥʥʦ ʕʇʂ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

Skeletonema menzelii ʠʥʪʝʨʝʩʥʘ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ɼɻʂ. ʈʘʟʣʠʯʠʷ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 
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ʇʅɾʂ, ʄʅɾʂ ʠ ʅɾʂ ʧʦʜʯʝʨʢʠʚʘʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʠʧʠʜʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ 

ʤʝʞʜʫ ʚʠʜʘʤʠ ʜʠʘʪʦʤʝʡ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤ ʅʀʈ 124021900009-6 ñɼʠʥʘʤʠʢʘ 

ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ, ʘʜʘʧʪʘʮʠʠ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʩʦʦʙʱʝʩʪʚ ʢ ʠʟʤʝʥʝʥʠʷʤ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷò ʠ 121041400229-4 ñʄʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚò. ʀʩʩʣʝʜʦʚʘʥʠʷ ʯʘʩʪʠʯʥʦ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʣʦʱʘʜʢʝ ʎʂʇ ñʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤò, ʅʅʎʄɹ ɼɺʆ ʈɸʅ 

(ɺʣʘʜʠʚʦʩʪʦʢ). 
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ʄʠʜʠʷ Mytilus galloprovincialis Lam., 1819 ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʜʦʤʠʥʘʥʪʥʳʭ ʠ ʧʦʧʫʣʷʨʥʳʭ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʤ 

ʙʘʩʩʝʡʥʝ [2]. ʇʦʤʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʥʦʛʦ ʤʦʨʝʧʨʦʜʫʢʪʘ, 

M.galloprovincialis ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʠʦʤʦʥʠʪʦʨʠʥʛʝ ʚʦʜʥʦʡ ʩʨʝʜʳ [1]. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʘʢʚʘʢʫʣʴʪʫʨʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʚʘʞʥʦ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʤʠʜʠʡʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪ 

ʦʙʠʪʘʥʠʷ. 

ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʙʠʦʤʘʨʢʝʨʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʣʦʚʠʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʘʣʣʦʤʝʪʨʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ, ʦʢʨʘʩʢʘ 

ʨʘʢʦʚʠʥʳ ʠ ʧʦʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ) ʚ ʧʦʧʫʣʷʮʠʠ Mytilus galloprovincialis ʠʟ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʩʝʣʝʥʠʡ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ ɸʟʦʚʦ-

ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʨʳʤʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠ 

ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʩ ʤʘʷ 2023 ʧʦ ʠʶʣʴ 2024 

ʛʛ. ʄʠʜʠʶ M. galloprovincialis (ʨʘʟʤʝʨ ʨʘʢʦʚʠʥʳ Ó 50 ʤʤ) ʝʞʝʤʝʩʷʯʥʦ ʩʦʙʠʨʘʣʠ 

ʩ ʬʝʨʤʳ ɺʥʝʰʥʝʛʦ ʨʝʡʜʘ ʛ. ʉʝʚʘʩʪʦʧʦʣʷ (44Á37ǋ7ǌN, 33Á30ǋ9ǌE), ʘ ʪʘʢʞʝ ʠʟ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʩʝʣʝʥʠʡ ʚ ʙʫʭʪʝ ʖʞʥʘʷ (44Á35ǋ52ǌN, 33Á31ǋ44ǌE), ʘ ʧʨʠʙʨʝʞʴʝ 

ʀʥʢʝʨʤʘʥʘ (44Á36ǋ28ǌN, 33Á35ǋ54ǌE) ʠ ʍʨʫʩʪʘʣʴʥʦʛʦ ʧʣʷʞʘ (44Á37ǋN, 33Á31ǋ6ǌE), 

ʫ ʤʳʩʘ ʂʘʟʘʥʪʠʧ (45Á27ǋ13ǌN, 35Á49ǋ7ǌE) ʠ ʚ ʙʫʭʪʘʭ ʆʤʝʛʘ (44Á35ǋ56ǌN, 

33Á26ǋ29ǌE) ʠ ɹʘʣʘʢʣʘʚʩʢʘʷ (44Á29ǋ48ǌN, 33Á35ǋ55ǌE). ʋ ʚʩʝʭ ʤʦʣʣʶʩʢʦʚ 

ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʚ ʤʤ ʠʟʤʝʨʷʣʠ ʜʣʠʥʫ (L), ʚʳʩʦʪʫ (H) ʠ ʰʠʨʠʥʫ (D) ʨʘʢʦʚʠʥʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʳ ʨʘʢʦʚʠʥʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ 

ʘʣʣʦʤʝʪʨʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ ʦʪʥʦʰʝʥʠʡ ʚʳʩʦʪʳ ʩʪʚʦʨʢʠ ʢ ʝʸ ʜʣʠʥʝ (H/L) ï 

ʚʳʪʷʥʫʪʦʩʪʴ ʠ ʰʠʨʠʥʳ ʢ ʜʣʠʥʝ (D/L) ï ʚʳʧʫʢʣʦʩʪʴ [1]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʠʢʫ ʚʠʟʫʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʘʟʢʦʚ ʛʦʥʘʜ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ 

Jenaval. ʆʢʨʘʩʢʫ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ 

ɼʨʘʛʦʣʠ ɸ. ʇ., ʢʦʪʦʨʳʡ ʩʨʝʜʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ ʦʢʨʘʩʢʠ ʨʘʢʦʚʠʥʳ ʚʳʜʝʣʷʣ 

ʤʠʜʠʡ ʩ ʯʸʨʥʦʡ (ʏ) ʠ ʢʦʨʠʯʥʝʚʦʡ (ʂ) ʦʢʨʘʩʢʦʡ. 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʣʦʚ, ʚ ʠʟʫʯʘʝʤʳʭ 

ʘʢʚʘʪʦʨʠʷʭ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚ ʮʝʣʦʤ ʧʨʝʦʙʣʘʜʘʣʠ ʩʘʤʮʳ M. 

galloprovincialis. ʉʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʦʣʣʶʩʢʦʚ ʦʙʥʘʨʫʞʝʥʦ 1ï2% 

ʛʝʨʤʘʬʨʦʜʠʪʥʳʭ ʦʩʦʙʝʡ. ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʚ ʨʘʟʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ 

ʨʘʟʣʠʯʘʣʦʩʴ (ʪʘʙʣʠʮʘ), ʥʘʠʙʦʣʴʰʝʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʘʤʮʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʙ. 

ʆʤʝʛʘ, ʥʘʠʤʝʥʴʰʝʝ ï ʚ ʧʨʠʙʨʝʞʴʝ ʀʥʢʝʨʤʘʥʘ ʠ ʚ ʙ. ʖʞʥʘʷ.  
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ʊʘʙʣʠʮʘ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʠ ʬʝʥʦʪʠʧʦʚ ʫ Mytilus 

galloprovincialis ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉʦʦʪʥʦʰʝʥʠʝ 

ʧʦʣʦʚ 

(ǀ : ǁ) 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʬʝʥʦʪʠʧʦʚ 

(ʂ : ʏ) 

ɺʥʝʰʥʠʡ ʨʝʡʜ 1 : 2 1 : 5 

ɹʫʭʪʘ ʖʞʥʘʷ 1 : 2 1 : 14 

ʀʥʢʝʨʤʘʥ 1 : 2 1 : 13 

ʍʨʫʩʪʘʣʴʥʳʡ ʧʣʷʞ 1 : 4 1 : 14 

ʄʳʩ ʂʘʟʘʥʪʠʧ 1 : 3 1 : 6 

ɹʫʭʪʘ ʆʤʝʛʘ 1 : 8 1 : 5 

ɹʘʣʘʢʣʘʚʩʢʘʷ ʙʫʭʪʘ 1 : 5 1 : 2 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ ʤʠʜʠʡ ʠʟ ʨʘʟʥʳʭ 

ʘʢʚʘʪʦʨʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤ ʠʥʜʝʢʩ ʅ/L ʙʳʣ ʫ ʤʦʣʣʶʩʢʦʚ ʠʟ ʙʫʭʪ 

ʖʞʥʘʷ ʠ ʆʤʝʛʘ, ʘ ʪʘʢʞʝ ʠʟ ʧʨʠʙʨʝʞʴʷ ʀʥʢʝʨʤʘʥʘ ʠ ʫ ʧʣʷʞʘ ʍʨʫʩʪʘʣʴʥʳʡ. ʇʦ 

ʠʥʜʝʢʩʫ D/L ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʥʝ 

ʚʳʷʚʣʝʥʦ (ʨʠʩ. 1).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʧʨʝʦʙʣʘʜʘʣʠ ʤʠʜʠʠ ʩ ʯʝʨʥʦʡ ʦʢʨʘʩʢʦʡ ʨʘʢʦʚʠʥʳ. ɺʦ ʚʩʝʭ 

ʘʢʚʘʪʦʨʠʷʭ ʦʪʤʝʯʝʥ ʩʜʚʠʛ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʣʦʚ ʚ ʩʪʦʨʦʥʫ ʩʘʤʮʦʚ. ʀʥʜʝʢʩ ʅ/L 

ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʠʟʤʝʥʝʥʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʟʫʯʝʥʥʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ, ʦʢʨʘʩʢʘ ʨʘʢʦʚʠʥʳ ʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ) ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʠ ʢ ʜʨʫʛʠʤ ʘʢʚʘʪʦʨʠʷʤ 

ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʦʩʝʣʝʥʠʷ 

ʤʠʜʠʡ. ʕʪʠ ʠʥʜʠʢʘʪʦʨʳ ʤʦʛʫʪ ʣʝʯʴ ʚ ʦʩʥʦʚʫ ʙʫʜʫʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʨʘʥʥʝʛʦ ʦʧʦʚʝʱʝʥʠʷ (BEWS). 
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ʈʠʩʫʥʦʢ 1. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ Mytilus galloprovincialis ʠʟ ʨʘʟʥʳʭ 

ʨʘʡʦʥʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʄɽʍɸʅʀɿʄʓ ʆʈʀɽʅʊɸʎʀʀ ʀ ʅɸɺʀɻɸʎʀʀ ʄʀɻʈʀʈʋʖʑʀʍ 

ʇʊʀʎ ï ʂʆʄʇɸʉʓ ʀ ʂɸʈʊʓ 

ʏʝʨʥʝʮʦʚ ʅ. ʉ.1,2 
1 ɿʦʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

2 ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 
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ʉʧʦʩʦʙʥʦʩʪʴ ʧʪʠʮ ʩʦʚʝʨʰʘʪʴ ʤʠʛʨʘʮʠʠ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʰʠʨʦʢʦ 

ʠʟʚʝʩʪʥʘ. ʊʘʢ ʞʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʧʪʠʮʳ ʧʦʩʣʝ ʤʠʛʨʘʮʠʠ ʥʘ ʩʦʪʥʠ 

ʠ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ ʤʦʛʫʪ ʦʯʝʥʴ ʪʦʯʥʦ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʨʘʡʦʥʳ, ʛʜʝ ʦʥʠ 

ʨʦʜʠʣʠʩʴ ʠʣʠ ʨʘʥʝʝ ʨʘʟʤʥʦʞʘʣʠʩʴ. ʕʪʘ ʷʚʣʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʬʠʣʦʧʘʪʨʠʝʡ, ʠ ʜʣʷ 

ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʪʠʮʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʪʦʯʥʦʡ ʠʩʪʠʥʥʦʡ 

ʥʘʚʠʛʘʮʠʠ, ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʧʦʣʦʞʝʥʠʝ ʮʝʣʠ ʧʝʨʝʤʝʱʝʥʠʷ, ʚʳʙʠʨʘʪʴ 

ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʫʪʴ ʢ ʥʝʡ ʙʝʟ ʧʨʷʤʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʮʝʣʴʶ [1]. 

ɺ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ ɻʫʩʪʘʚ ʂʨʘʤʝʨ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʢʦʥʮʝʧʮʠʶ ʢʘʨʪʳ ʠ 

ʢʦʤʧʘʩʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʚʠʛʘʮʠʠ ʧʪʠʮʳ (ʘ ʚʦʦʙʱʝ 

ʛʦʚʦʨʷ, ʣʶʙʳʝ ʞʠʚʦʪʥʳʝ, ʩʦʚʝʨʰʘʶʱʠʝ ʜʘʣʴʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ, ʪ.ʝ. ʚʳʭʦʜʷʱʠʝ 

ʟʘ ʧʨʝʜʝʣʳ ʩʚʦʝʛʦ ʦʙʳʯʥʦʛʦ ʫʯʘʩʪʢʘ ʦʙʠʪʘʥʠʷ) ʜʦʣʞʥʳ ʠʤʝʪʴ, ʚʦ-ʧʝʨʚʳʭ, ʢʘʨʪʫ, 

ʘ ʚʦ-ʚʪʦʨʳʭ, ʢʦʤʧʘʩ [2]. ʂʘʨʪʦʡ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʤʝʥʪʘʣʴʥʫʶ ʨʝʧʨʝʟʝʥʪʘʮʠʶ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʪʦʤ ʤʘʩʰʪʘʙʝ, ʥʘ ʢʦʪʦʨʦʤ ʞʠʚʦʪʥʦʝ ʜʦʣʞʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ, ʘ 

ʢʦʤʧʘʩʦʤ ï ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʙʠʨʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʨʦʥ ʩʚʝʪʘ. ʂʘʨʪʘ ʥʫʞʥʘ ʪʦʣʴʢʦ ʜʣʷ ʪʝʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ 

ʩʦʚʝʨʰʘʶʪ ʜʘʣʴʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ, ʘ ʢʦʤʧʘʩ ʥʫʞʝʥ ʦʯʝʥʴ ʤʥʦʛʠʤ ʧʦʜʚʠʞʥʳʤ 

ʞʠʚʦʪʥʳʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʝ ʩʦʚʝʨʰʘʶʱʠʤ ʜʘʣʴʥʠʭ ʤʠʛʨʘʮʠʡ, ʜʣʷ ʫʩʧʝʰʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʦʙʠʪʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʤʠʛʨʠʨʫʶʱʠʝ ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʷʪ ʜʦʨʦʛʫ, ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʜʚʘ 

ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ, ʥʦ ʦʪʜʝʣʴʥʳʭ ʚʦʧʨʦʩʘ: ʢʘʢʦʚʘ ʬʠʟʠʯʝʩʢʘʷ ʠ ʩʝʥʩʦʨʥʘʷ ʧʨʠʨʦʜʘ 

ʢʘʨʪʳ ʠ ʢʘʢʦʚʘ ʬʠʟʠʯʝʩʢʘʷ ʠ ʩʝʥʩʦʨʥʘʷ ʧʨʠʨʦʜʘ ʢʦʤʧʘʩʘ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʢʦʤʧʘʩʥʳʝ ʩʠʩʪʝʤʳ ʧʪʠʮ ʠʟʫʯʝʥʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʝ, ʯʝʤ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (ʢʘʨʪʳ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʩʝʥʩʫʩ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʫ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ ʝʩʪʴ ʪʨʠ 

ʥʝʟʘʚʠʩʠʤʳʝ ʢʦʤʧʘʩʥʳʝ ʩʠʩʪʝʤʳ: ʩʦʣʥʝʯʥʘʷ, ʟʚʸʟʜʥʘʷ ʠ ʤʘʛʥʠʪʥʘʷ [1]. ʇʝʨʚʳʝ 

ʜʚʝ ʦʩʥʦʚʘʥʳ ʥʘ ʜʚʠʞʝʥʠʠ ʥʝʙʝʩʥʳʭ ʪʝʣ ʠ ʟʨʝʥʠʠ (ʩʦʣʥʝʯʥʘʷ ʪʘʢʞʝ ʥʘ 

ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʘʭ), ʘ ʪʨʝʪʴʷ ï ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʧʪʠʮ ʢ ʤʘʛʥʠʪʦʨʝʮʝʧʮʠʠ. ʕʪʘ 

ʩʝʥʩʦʨʥʘʷ ʤʦʜʘʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʪʩʫʪʩʪʚʫʝʪ ʫ ʯʝʣʦʚʝʢʘ, ʙʳʣʘ ʦʪʢʨʳʪʘ ʦʢʦʣʦ 

ʧʦʣʫʚʝʢʘ ʥʘʟʘʜ [3] ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ 

ʙʠʦʬʠʟʠʢʦʚ, ʩʝʥʩʦʨʥʳʭ ʬʠʟʠʦʣʦʛʦʚ ʠ ʥʝʡʨʦʙʠʦʣʦʛʦʚ. ɺʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ 

ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʨʘʟʥʳʭ ʢʦʤʧʘʩʥʳʭ ʩʠʩʪʝʤ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʠ ʧʨʠʚʦʜʠʪ ʢ ʚʳʙʦʨʫ 

ʥʫʞʥʦʛʦ ʢʦʤʧʘʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦʡ ʠʥʪʝʨʝʩʥʦʡ ʥʘʫʯʥʦʡ 

ʧʨʦʙʣʝʤʦʡ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʨʦʜʳ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʢʘʨʪʳ) ʧʪʠʮ ʩʦʛʣʘʩʠʷ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʜʥʘ ʠʟ 
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ʪʘʢʠʭ ʩʠʩʪʝʤ ï ʛʝʦʤʘʛʥʠʪʥʘʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʛʨʘʜʠʝʥʪʘʭ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʨʘʙʦʪʘ ʤʘʛʥʠʪʥʦʡ ʢʘʨʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʦʪʜʝʣʴʥʳʤ ʨʝʮʝʧʪʦʨʦʤ, ʥʝ ʠʤʝʶʱʠʤ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʤʘʛʥʠʪʥʦʤʫ 

ʨʝʮʝʧʪʦʨʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤʫ ʨʘʙʦʪʫ ʤʘʛʥʠʪʥʦʛʦ ʢʦʤʧʘʩʘ [1]. ɽʩʣʠ ʵʪʦ ʪʘʢ, 

ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢ ʠ ʧʦʯʝʤʫ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʫ ʧʪʠʮ ʚʦʟʥʠʢʣʠ ʜʚʝ 

ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʦʜʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʪʠʤʫʣʘ 

(ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ). ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ ʪʝʦʨʝʪʠʯʝʩʢʠ, ʚ 

ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʠʭ ʣʠʰʴ ʧʘʨʘʤʝʪʨʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ɿʝʤʣʠ ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʪʫ ʪʦʯʥʦʩʪʴ ʥʘʚʠʛʘʮʠʠ, ʢʦʪʦʨʘʷ ʠʟʚʝʩʪʥʘ ʫ ʧʪʠʮ ʧʦ 

ʜʘʥʥʳʤ ʢʦʣʴʮʝʚʘʥʠʷ. ʕʪʦ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠʥʦʡ ʩʠʩʪʝʤʳ 

ʥʘʚʠʛʘʮʠʠ ʥʘ ʤʝʥʴʰʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʤʘʩʰʪʘʙʝ. ʈʷʜ ʘʚʪʦʨʦʚ ʧʨʝʜʧʦʣʘʛʘʶʪ, 

ʯʪʦ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ ʤʦʞʝʪ ʙʳʪʴ ʦʣʴʬʘʢʪʦʨʥʘʷ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʧʦʩʪʦʷʥʥʳʝ 

ʛʨʘʜʠʝʥʪʳ ʟʘʧʘʭʦʚ. ɺʦʧʨʦʩ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʟʘʧʘʭʦʚʦʡ ʢʘʨʪʳ ʫ ʧʪʠʮ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʡ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʝʩʪʴ ʫʙʝʜʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʜʘʥʥʳʝ ʚ ʧʦʣʴʟʫ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʟʘʧʘʭʦʚʦʡ ʢʘʨʪʳ ʫ ʛʦʣʫʙʝʡ ʠ ʪʨʫʙʢʦʥʦʩʳʭ, ʘ ʩ 

ʜʨʫʛʦʡ ï ʨʷʜ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʘʤʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʨʘʜʠʝʥʪʦʚ ʧʘʭʫʯʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʝ, ʩʪʘʙʠʣʴʥʳʭ ʢʘʢ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʝʥʠ) ʦʩʪʘʶʪʩʷ ʥʝʨʝʰʸʥʥʳʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʜʝʨʞʘʥʦ ʛʨʘʥʪʦʤ ʈʅʌ 24-14-00085. 
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ɼʆʅʅʓɽ ʉʆʆɹʑɽʉʊɺɸ ɸʂɺɸʊʆʈʀʀ ʂɸʈɹʆʅʆɺʆɻʆ ʇʆʃʀɻʆʅɸ 

ñɻɽʃɽʅɼɾʀʂò (ʏɽʈʅʆɽ ʄʆʈɽ): ʈʆʃʔ ɺʀɼʆɺ-ɺʉɽʃɽʅʎɽɺ ɺ 

ʇʈʆʎɽʉʉɸʍ ʉɽʂɺɽʉʊʀʈʆɺɸʅʀʗ ʋɻʃɽʈʆɼɸ 

ʏʠʢʠʥʘ ʄ. ɺ., ʂʦʣʶʯʢʠʥʘ ɻ. ɸ., ʉʠʤʘʢʦʚʘ ʋ. ɺ. 

ʀʥʩʪʠʪʫʪ ʦʢʝʘʥʦʣʦʛʠʠ ʠʤ. ʇ.ʇ.ʐʠʨʰʦʚʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, chikina@ocean.ru  
ɺ ʢʦʥʮʝ ʍʍ ʚʝʢʘ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʜʦʥʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʛʠʧʝʨʵʚʪʨʦʬʠʢʘʮʠʝʡ ʠ 
ʚʩʝʣʝʥʠʝʤ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ. ɺ ʥʘʯʘʣʝ XXI  ʚʝʢʘ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʦʥʫʣʠ 
ʜʦʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʢʘʢ ʩʢʘʣʴʥʳʭ, ʪʘʢ ʠ ʨʳʭʣʳʭ ʛʨʫʥʪʦʚ ʫʟʢʦʛʦ ʰʝʣʴʬʘ ʩʝʚʝʨʦ-
ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ [3]. ʇʨʦʠʟʦʰʣʘ ʜʝʩʪʨʫʢʮʠʷ ʙʠʦʮʝʥʦʟʦʚ ʥʠʞʥʝʡ ʬʠʪʘʣʠ, 
ʥʘʙʣʶʜʘʣʠʩʴ ʝʞʝʛʦʜʥʳʝ ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ, 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʪʘʢʩʦʮʝʥʘ Bivalvia, ʦʪʤʝʯʝʥʳ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 
ʩʦʦʙʱʝʩʪʚ ʠ ʩʤʝʥʘ ʜʦʤʠʥʘʥʪʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ, 
ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʜʦʤʠʥʘʥʪʘʤʠ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ [1], ʠʛʨʘʶʪ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ 
ʟʘʭʦʨʦʥʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʫʛʣʝʨʦʜʘ ʥʘ ʰʝʣʴʬʝ ʏʝʨʥʦʛʦ ʤʦʨʷ. 
ʀʟʫʯʝʥʠʝ ʧʦʪʦʢʦʚ ʢʣʠʤʘʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʛʘʟʦʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʘʨʙʦʥʦʚʦʤ ʧʦʣʠʛʦʥʝ ñɻʝʣʝʥʜʞʠʢò, ʛʜʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 
ʚʢʣʘʜʘ ʰʝʣʴʬʦʚʳʭ ʵʢʦʩʠʩʪʝʤ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ ʵʤʠʩʩʠʶ ʠ ʩʝʢʚʝʩʪʨ CO2 ʠ 
ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʙʨʝʞʥʦʡ ʜʦʥʥʦʡ 
ʵʢʦʩʠʩʪʝʤʳ.  

ʇʨʦʚʝʜʝʥʥʘʷ ʚ 2023 ʛ. ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʣʝʫʧʨʘʚʣʷʝʤʦʛʦ ʧʦʜʚʦʜʥʦʛʦ 
ʘʧʧʘʨʘʪʘ ʈʦʚʙʠʣʜʝʨ ʈɹ-600 ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʘʷ ʚʠʜʝʦʩʲʝʤʢʘ ʧʦʟʚʦʣʠʣʘ 
ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʢʠ ʜʣʷ ʦʪʙʦʨʘ ʧʨʦʙ ʙʝʥʪʦʩʘ ʥʘ ʨʳʭʣʳʭ ʠ ʩʢʘʣʴʥʳʭ ʛʨʫʥʪʘʭ. 
ʇʨʦʙʳ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ ʦʪʙʠʨʘʣʠ ʚ ʦʙʣʘʩʪʠ ʛʨʷʜʦʚʦʛʦ ʙʝʥʯʘ ʠ ʦʧʨʝʜʝʣʷʣʠ 
ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʢʨʦʬʠʪʦʚ (ʯʠʩʣʝʥʥʦʩʪʴ ʠ 
ʩʫʭʘʷ ʙʠʦʤʘʩʩʘ). ʅʘ ʨʳʭʣʳʭ ʛʨʫʥʪʘʭ ʥʘ 10 ʩʪʘʥʮʠʷʭ ʚʳʧʦʣʥʠʣʠ ʩʲʝʤʢʫ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʥʦʯʝʨʧʘʪʝʣʷ ñʆʢʝʘʥò ʩ ʧʣʦʱʘʜʴʶ ʨʘʩʢʨʳʪʠʷ 0,1 ʤ2. ʇʦ 
ʜʘʥʥʳʤ ʜʥʦʯʝʨʧʘʪʝʣʴʥʦʡ ʩʲʝʤʢʠ ʧʨʦʚʝʜʝʥ ʧʦʣʥʳʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ, ʘ 
ʪʘʢʞʝ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʦʩʥʦʚʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʯʠʩʣʝʥʥʦʩʪʴ, 
ʙʠʦʤʘʩʩʘ ʠ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ) ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʜʦʥʥʦʡ ʬʘʫʥʳ 
ʩ ʛʣʫʙʠʥʦʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʝʜʳʜʫʱʠʤʠ 
ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʧʦʜʪʚʝʨʞʜʘʷ 
ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʝʥʪʦʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʵʪʦʤ ʨʘʡʦʥʝ [2].  

ʉʦʦʙʱʝʩʪʚʘ ʙʝʥʪʦʩʘ ʨʳʭʣʳʭ ʛʨʫʥʪʦʚ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʙʠʦʤʘʩʩʝ, ʯʪʦ 
ʦʙʫʩʣʦʚʣʝʥʦ ʣʦʢʘʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ 
ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʩʪʨʫʢʪʫʨʦʡ ʛʨʫʥʪʦʚ. ʉʨʝʜʠ ʜʦʤʠʥʘʥʪʦʚ ʥʘ ʧʦʣʠʛʦʥʝ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʚʢʣʶʯʘʶʱʠʝ ʢʘʢ 
ʥʝʜʘʚʥʝʛʦ ʚʩʝʣʝʥʮʘ Anadara kagoshimensis (Tokunaga, 1906), ʪʘʢ ʠ ʘʚʪʦʭʪʦʥʥʳʝ 
ʚʠʜʳ Chamelea gallina (L., 1756), Mytilus galloprovincialis, (Lam., 1819), Gouldia 
minima (Montagu, 1803), Pitar rudis (Poli, 1795) ʠ Papillicardium simile 
(Milaschewitsch, 1909). ʆʪʤʝʯʝʥʳ ʚʠʜʳ ʩ ʨʘʟʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ: 
ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʫʧʥʦʨʘʟʤʝʨʥʳʝ (C. gallina, P. rudis, A. kagoshimensis, Ch. gallina, 
M. galloprovincialis) ʠ ʤʝʣʢʦʨʘʟʤʝʨʥʳʝ ʚʠʜʳ (G. minima, P. simile), ʚʠʜʳ ʩ 
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ʚʳʩʦʢʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ (A. kagoshimensis, Ch. gallina, M. 
galloprovincialis) ʠ ʢʦʨʦʪʢʦʞʠʚʫʱʠʝ (G. minima, P. simile). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 
ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʜʘʣʴʥʝʡʰʫʶ ʦʮʝʥʢʫ ʧʦʩʪʘʚʢʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʫʛʣʝʨʦʜʘ ʚ 
ʦʩʘʜʢʠ ʠ ʧʦʪʦʢʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʩʠʩʪʝʤʝ ʚʦʜʘ-ʙʠʦʪʘ-ʜʥʦ ʜʣʷ ʘʢʚʘʪʦʨʠʠ 
ʢʘʨʙʦʥʦʚʦʛʦ ʧʦʣʠʛʦʥʘ. 

ʅʘ ʛʨʷʜʦʚʦʤ ʙʝʥʯʝ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 
ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2000-ʤʠ ʛʦʜʘʤʠ [2] ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ 
ʥʘ ʪʘʣʣʦʤʘʭ ʤʥʦʛʦʣʝʪʥʠʭ ʤʘʢʨʦʬʠʪʦʚ ʠʥʚʘʟʠʚʥʦʡ ʢʨʘʩʥʦʡ ʚʦʜʦʨʦʩʣʠ-ʵʧʠʬʠʪʘ 
Bonnemaisonia hamifera Hariot. ʇʦʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʥʘʪʠʚʥʳʭ ʤʘʢʨʦʬʠʪʦʚ ʠ 
ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʦʦʙʱʝʩʪʚ ʧʝʨʚʠʯʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ ʥʘ ʤʦʨʩʢʦʤ ʜʥʝ ʤʦʛʫʪ 
ʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʩʝʢʚʝʩʪʨʘʮʠʠ ʫʛʣʝʨʦʜʘ ʚ 
ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚʧʝʨʚʳʝ ʜʣʷ ʂʘʚʢʘʟʩʢʦʛʦ ʩʝʢʪʦʨʘ ʤʦʨʷ ʥʘ 
ʤʝʨʛʝʣʝʚʳʭ ʩʢʘʣʘʭ ʦʪʤʝʯʝʥʳ ʥʝʦʙʳʯʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚʳʩʦʢʘʷ 
ʯʠʩʣʝʥʥʦʩʪʴ ʜʚʫʩʪʚʦʨʯʘʪʦʛʦ ʤʦʣʣʶʩʢʘ-ʢʘʤʥʝʪʦʯʮʘ Rocellaria dubia (Pennant, 
1777). ʉʧʦʩʦʙʥʦʩʪʴ ʵʪʦʛʦ ʚʠʜʘ ʨʘʟʨʫʰʘʪʴ ʢʘʨʙʦʥʘʪʥʳʝ ʩʫʙʩʪʨʘʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʩʢʘʣʴʥʳʝ ʧʦʨʦʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʩʫʙʩʪʨʘʪʳ ʠ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ, ʧʨʠ ʝʛʦ 
ʚʳʩʦʢʦʤ ʦʙʠʣʠʠ ʤʦʞʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʥʠʟʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʢʚʝʩʪʨʘʮʠʠ 
ʫʛʣʝʨʦʜʘ ʤʦʨʩʢʦʡ ʵʢʦʩʠʩʪʝʤʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʩʫʪʩʪʚʠʝ ʠʥʚʘʟʠʚʥʳʭ ʚʠʜʦʚ ʚʳʷʚʣʝʥʦ ʢʘʢ ʚ ʙʠʦʮʝʥʦʟʝ 
ʩʢʘʣ, ʪʘʢ ʠ ʥʘ ʨʳʭʣʳʭ ʛʨʫʥʪʘʭ. ʇʨʠ ʵʪʦʤ ʧʦʷʩʥʦʩʪʴ ʙʠʦʮʝʥʦʟʦʚ ʤʘʢʨʦʙʝʥʪʦʩʘ 
ʨʳʭʣʳʭ ʛʨʫʥʪʦʚ ʩʦʭʨʘʥʝʥʘ ʠ ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ 
ʨʘʡʦʥʦʚ ʫʟʢʦʛʦ ʰʝʣʴʬʘ ʂʘʚʢʘʟʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʛʜʝ ʚ ʨʷʜʝ ʩʦʦʙʱʝʩʪʚ ʚʠʜʳ-
ʚʩʝʣʝʥʮʳ ʟʘʥʠʤʘʶʪ ʧʦʟʠʮʠʠ ʜʦʤʠʥʘʥʪʦʚ ʠʣʠ ʩʫʙʜʦʤʠʥʘʥʪʦʚ. ɺ ʙʠʦʮʝʥʦʟʝ ʩʢʘʣ 
ʚʳʷʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʘʢʨʦʙʝʥʪʦʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2000-ʤʠ ʛʦʜʘʤʠ, 
ʠ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʠʛʨʘʶʪ ʠʥʚʘʟʠʚʥʳʝ ʚʠʜʳ ʠ ʨʘʥʝʝ ʨʝʜʢʠʝ ʚʠʜʳ-
ʢʘʤʥʝʪʦʯʮʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʧʨʦʜʦʣʞʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʙʨʝʞʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʟʘʜʘʥʠʷ ʀʆ ʈɸʅ FMWE-2023-0001 
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ʉɸʃʔʇɸ SALPA THOMPSONI FOXTON, 1966 ɺ ɸʊʃɸʅʊʀʏɽʉʂʆʄ 
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ʏʫʜʠʥʦʚʩʢʠʭ ɽ. ʉ. 

ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʶʞʥʳʭ ʤʦʨʝʡ ʠʤ. ɸ.ʆ. ʂʦʚʘʣʝʚʩʢʦʛʦ ʈɸʅ, ʛ. 
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ɺʠʜ Salpa thompsoni Foxton, 1966, ʢʦʪʦʨʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ, ʫʤʝʨʝʥʥʳʭ ʠ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ, ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʠʜʦʤ ʩʘʣʴʧ ʚ ɸʪʣʘʥʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ɸʥʪʘʨʢʪʠʢʠ (ɸʉɸ). 

ʉʘʣʴʧʳ ï ɻ ʪʦ ʥʝʠʟʙʠʨʘʪʝʣʴʥʳʝ ʬʠʣʴʪʨʘʪʦʨʳ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [1], 

ʪʝʤʧʳ ʠʭ ʨʦʩʪʘ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʩʨʝʜʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ [2], ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʙʳʩʪʨʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʦʙʠʣʠʷ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʘʣʴʧ ʥʘ ʶʛ ʘʨʝʘʣʘ.  

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʥʦ-

ʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩʘʣʴʧʳ Salpa thompsoni ʚ ɸʉɸ. ɺ ʷʥʚʘʨʝïʬʝʚʨʘʣʝ 2022 ʛ. ʚ 

87-ʦʤ ʨʝʡʩʝ ʅʀʉ ñɸʢʘʜʝʤʠʢ ʄʩʪʠʩʣʘʚ ʂʝʣʜʳʰò ʠʩʩʣʝʜʦʚʘʥʳ 5 ʨʘʡʦʥʦʚ ɸʉɸ: 

ʧʨʦʣ. ɹʨʘʥʩʬʠʣʜʘ, ʖʞʥʳʝ ʆʨʢʥʝʡʩʢʠʝ ʦ-ʚʘ, ʤʦʨʝ ʋʵʜʝʣʣʘ, ʧʨʦʣ. ɸʥʪʘʨʢʪʠʢ ʠ 

ʧʨʠʙʨʝʞʴʝ ʦ-ʚʘ ʐʠʰʢʦʚʘ.  

ɺ ʩʦʦʙʱʝʩʪʚʝ ʤʘʢʨʦʧʣʘʥʢʪʦʥʘ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʷʥʚʘʨʝ 2022 ʛ. 

ʜʦʤʠʥʠʨʦʚʘʣʘ S. thompsoni. ɽʸ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 0 ʜʦ 202 

ʵʢʟ./1000 ʤ3 ʠ ʦʪ 5 ʜʦ 201 ʛ/1000 ʤ3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʚ ʧʨʦʣʠʚʝ ɸʥʪʘʨʢʪʠʢ ʩʘʣʴʧʳ 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ). ʉʘʤʳʝ ʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (201.5 ʵʢʟ/1000 ʤ3) ʦʪʤʝʯʝʥʳ ʚ 

ʮʝʥʪʨʝ ʙʘʩʩʝʡʥʘ ʇʘʫʵʣʣʘ (ʤʦʨʝ ʋʵʜʜʝʣʣʘ).  

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ ʜʚʘ ʧʦʜʨʘʡʦʥʘ: ʦʪʜʝʣʴʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʧʨʦʣʠʚ ɹʨʘʥʩʬʠʣʜʘ ʠ ʙʘʩʩʝʡʥ ʇʘʫʵʣʣʘ, ʘ ʪʘʢʞʝ ʖʞʥʳʝ 

ʆʨʢʥʝʡʩʢʠʝ ʦ-ʚʘ ʠ ʦ-ʚ ʐʠʰʢʦʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʢʝʘʥʘ ʠ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʝʪʨʘ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʘʙʩʦʣʶʪʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʪʦʧʦʛʨʘʬʠʠ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʛʝʦʩʪʨʦʬʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ (Bitiutskii et al., 2022) 

ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʟʘʚʠʭʨʝʥʥʦʩʪʠ, ʧʨʠʚʝʜʰʝʡ ʢ ʧʦʜʲʝʤʫ 

ʛʣʫʙʠʥʥʳʭ ʚʦʜ ʠ ʩʪʘʚʰʝʡ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʭʣʦʨʦʬʠʣʣʘ a ʥʘ ʶʛʝ ʦʪ ʧʨʦʣʠʚʘ ɸʥʪʘʨʢʪʠʢ (ʰʠʨʦʪʘ 64ÁS, ʜʦʣʛʦʪʘ 48ÁW). 

ʇʨʦʣʠʚ ɹʨʘʥʩʬʠʣʜʘ. ʉʘʤʳʡ ʢʨʫʧʥʳʡ ʫʣʦʚ S. thompsoni ʦʪʤʝʯʝʥ ʚ 

ʶʞʥʦʡ ʯʘʩʪʠ ʧʨʦʣ. ɹʨʘʥʩʬʠʣʜʘ ï 2980 ʵʢʟ. ʤʝʣʢʦʨʘʟʤʝʨʥʳʭ ʦʩʦʙʝʡ. ɹʦʣʝʝ 50% 

ʩʦʩʪʘʚʠʣʠ ʩʘʣʴʧʳ 0 ï I ʩʪʘʜʠʡ ʟʨʝʣʦʩʪʠ (10ï15 ʤʤ) ʠ 30% ï ʦʩʦʙʠ II ʩʪʘʜʠʠ 

ʟʨʝʣʦʩʪʠ (20ï25 ʤʤ). 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʨʦʣʠʚʘ ʧʨʝʦʙʣʘʜʘʣʠ ʩʨʝʜʥʝʨʘʟʤʝʨʥʳʝ ʦʩʦʙʠ II (20ï

25 ʤʤ) ʠ III  (30ï45 ʤʤ) ʩʪʘʜʠʡ ʟʨʝʣʦʩʪʠ. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʯʠʩʣʝʥʥʦʩʪʴ ʩʘʣʴʧ ʚ 

ʣʦʚʘʭ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʘ, ʥʦ ʵʪʦ ʙʳʣʠ ʦʩʦʙʠ V ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ (ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ 50ï75 ʤʤ) ʩ ʚʳʧʫʱʝʥʥʳʤ ʵʤʙʨʠʦʥʦʤ ʠ ʦʩʥʦʚʥʳʤ ʚʢʣʘʜʦʤ ʚ ʙʠʦʤʘʩʩʫ. ɺ 

ʮʝʣʦʤ ʚ ʜʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʷʭ ʧʨʦʣʠʚʘ ʧʦ ʯʘʩʪʦʪʝ 
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ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʨʝʦʙʣʘʜʘʣʠ ʤʝʣʢʦ- (10ï15 ʤʤ) ʠ ʩʨʝʜʥʝʨʘʟʤʝʨʥʳʝ ʦʩʦʙʠ (25ï30 

ʤʤ). ʇʦ ʙʠʦʤʘʩʩʝ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚʥʦʩʠʣʠ ʤʘʣʦʯʠʩʣʝʥʥʳʝ ʢʨʫʧʥʦ- (45ï70 ʤʤ) ʠ 

ʩʨʝʜʥʝʨʘʟʤʝʨʥʳʝ ʦʩʦʙʠ (25ï30 ʤʤ). 

ʂʨʫʧʥʳʝ ʧʦʣʦʚʦʟʨʝʣʳʝ S. thompsoni ʘʢʪʠʚʥʦ ʨʘʟʤʥʦʞʘʣʠʩʴ ʚ ʙʦʣʝʝ 

ʪʝʧʣʳʭ ʰʝʣʴʬʦʚʳʭ ʚʦʜʘʭ ʖʞʥʳʭ ʐʝʪʣʘʥʜʩʢʠʭ ʦ-ʚʦʚ, ʛʜʝ ʥʘʙʣʶʜʘʣʩʷ 

ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʭʣʦʨʦʬʠʣʣʘ ʘ (1ï2 ʤʛ/ʤ3 ʧʦ ʩʫʜʦʚʳʤ ʠʟʤʝʨʝʥʠʷʤ ʠ 0.5ï1 

ʤʛ/ʤ3 ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ). ʉ ʪʝʧʣʳʤ ʪʝʯʝʥʠʝʤ ɹʨʘʥʩʬʠʣʜʘ ʩʘʣʴʧʳ 

ʧʝʨʝʤʝʱʘʣʘʩʴ ʠʟ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʨʦʣʠʚʘ ʢ ʚʦʩʪʦʯʥʦʡ. ɸʥʪʘʨʢʪʠʯʝʩʢʦʝ 

ʧʨʠʙʨʝʞʥʦʝ ʪʝʯʝʥʠʝ ʩ ʶʛʘ ʧʝʨʝʥʦʩʠʣʦ ʬʠʪʦʧʣʘʥʢʪʦʥ ʠʟ ʘʢʚʘʪʦʨʠʠ ʩ ʤʘʩʩʦʚʳʤ 

ʮʚʝʪʝʥʠʝʤ ʚ ʧʨʦʣʠʚʳ ɸʥʪʘʨʢʪʠʢ ʠ ɹʨʘʥʩʬʠʣʜʘ, ʩʦʟʜʘʚʘʷ ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʠ ʩʘʣʴʧ ʚ ʶʞʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʨʦʣʠʚʘ, ʧʦʤʦʛʘʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʭ ʩ ʚʦʩʪʦʯʥʦʛʦ ʢʨʘʷ ʧʨʦʣʠʚʘ ʦʙʨʘʪʥʦ ʢ ʟʘʧʘʜʥʦʤʫ ʠ ʚ ʮʝʥʪʨ. 

ʕʪʠʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʧʨʦʣ. 

ɹʨʘʥʩʬʠʣʜʘ: ʢʨʫʧʥʳʝ ʧʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ ʚ ʰʝʣʴʬʦʚʦʡ ʟʦʥʝ ʖʞʥʳʭ 

ʐʝʪʣʘʥʜʩʢʠʭ ʦ-ʚʦʚ, ʦʩʦʙʠ II ï III  ʩʪʘʜʠʡ ʟʨʝʣʦʩʪʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠ 

ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʚ ʣʦʚʘʭ ʦʩʦʙʠ 0 ï I ʩʪʘʜʠʡ ʟʨʝʣʦʩʪʠ ʚ ʶʞʥʦʡ ʯʘʩʪʠ.  

ɹʘʩʩʝʡʥ ʇʘʫʵʣʣʘ, ʖʞʥʳʝ ʆʨʢʥʝʡʩʢʠʝ ʦʩʪʨʦʚʘ ʠ ʦʩʪʨʦʚ ʐʠʰʢʦʚʘ. 

ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ a (ʙʦʣʝʝ 3 ʤʛ/ʤ3) ʥʘʙʣʶʜʘʣʠʩʴ ʚ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʤʦʨʷ ʋʵʜʜʝʣʣʘ (ʨʘʡʦʥ ʦ-ʚʘ ʐʠʰʢʦʚʘ). ʇʦʚʳʰʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ a (2 ï 3 ʤʛ/ʤ3 ʧʦ ʩʫʜʦʚʳʤ ʠʟʤʝʨʝʥʠʷʤ ʠ 

ʦʢʦʣʦ 1 ʤʛ/ʤ3 ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʜʘʥʥʳʤ) ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʪʘʢʞʝ ʥʘ ʰʝʣʴʬʝ 

ʖʞʥʳʭ ʆʨʢʥʝʡʩʢʠʭ ʦ-ʚʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʥʘ ʶʛʦ- ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜ. 

ʇʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ (ʜʦ +1.8Áʉ) ʪʘʢ ʞʝ 

ʦʪʤʝʯʘʣʠʩʴ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʤʦʨʷ ʋʵʜʜʝʣʘ, ʟʘʭʚʘʪʳʚʘʷ ʰʝʣʴʬʦʚʳʝ ʚʦʜʳ 

ʖʞʥʳʭ ʆʨʢʥʝʡʩʢʠʭ ʦ-ʚʦʚ ʠ ʦ-ʚʘ ʐʠʰʢʦʚʘ.  

ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʩʢʦʧʣʝʥʠʷ ʩʘʣʴʧ ʦʪʤʝʯʘʣʠʩʴ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʯʝʨʝʟ 

ʙʘʩʩʝʡʥ ʇʘʫʵʣʣʘ ʠ ʚʦʩʪʦʯʥʝʝ ʖʞʥʳʭ ʆʨʢʥʝʡʩʢʠʭ ʦ-ʚʦʚ, ʘ ʪʘʢʞʝ ʚʙʣʠʟʠ ʦ-ʚʘ 

ʐʠʰʢʦʚʘ. ʇʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʙʘʩʩʝʡʥʝ ʇʘʫʵʣʣʘ ʧʨʝʦʙʣʘʜʘʣʠ ʩʘʣʴʧʳ I ï II  

ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʨʘʟʤʝʨʦʤ 15ï25 ʤʤ.  

ʆʩʥʦʚʥʦʡ ʚʢʣʘʜ ʧʦ ʙʠʦʤʘʩʩʝ ʚʥʦʩʠʣʠ ʩʘʣʴʧʳ ʜʣʠʥʦʡ 30ï35 ʠ 55ï60 ʤʤ. 

ʉʘʤʳʡ ʙʦʣʴʰʦʡ ʫʣʦʚ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚʙʣʠʟʠ ʖʞʥʳʭ ʆʨʢʥʝʡʩʢʠʭ 

ʦ-ʚʦʚ: ʦʩʦʙʠ ʦʪ 10 ʜʦ 25 ʤʤ II ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ (69%). ɺʙʣʠʟʠ ʦ-ʚʘ ʐʠʰʢʦʚʘ ʚ 

ʣʦʚʝ ʦʙʥʘʨʫʞʝʥʦ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʩʘʣʴʧ, ʥʦ ʵʪʦ ʙʳʣʠ ʢʨʫʧʥʳʝ ʦʩʦʙʠ ʜʣʠʥʦʡ 

ʦʪ 40 ʜʦ 100 ʠ ʙʦʣʝʝ ʤʤ. ʀʭ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ (42%) ʩʦʩʪʘʚʣʷʣʠ ʩʘʣʴʧʳ V ʩʪʘʜʠʠ 

ʟʨʝʣʦʩʪʠ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʳʧʫʱʝʥʥʳʤʠ ʵʤʙʨʠʦʥʘʤʠ, ʜʦʣʷ ʦʩʦʙʝʡ II ʠ III  

ʩʪʘʜʠʠ ʙʳʣʘ 34% ʠ 21% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʉʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʪʝʯʝʥʠʡ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʬʨʦʥʪʳ ʠ ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʦʣʷ ʚʠʭʨʝʡ ʚʣʠʷʶʪ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʭʣʦʨʦʬʠʣʣʘ ʘ, 

ʩʦʟʜʘʚʘʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʪʨʦʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʩʘʣʴʧ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʩʢʦʧʣʝʥʠʷ ʤʦʣʦʜʠ ʩʘʣʴʧ I ï II  

ʩʪʘʜʠʡ ʟʨʝʣʦʩʪʠ ʦʪʤʝʯʘʣʠʩʴ ʚ ʙʘʩʩʝʡʥʝ ʇʘʫʵʣʣʘ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʨʦʣ. 

ɹʨʘʥʩʬʠʣʜʘ ʠ ʚ ʨʘʡʦʥʝ ʖʞʥʳʭ ʆʨʢʥʝʡʩʢʠʭ ʦ-ʚʦʚ.  
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ʇɽʈɽʅɸʉʓʑɽʅʀɽ ɺʆɼʓ ʂʀʉʃʆʈʆɼʆʄ ï ʆɹʓʏʅʆɽ ʗɺʃɽʅʀɽ ɺ 

ɻʀʇɽʈʉʆʃɽʅʓʍ ʃɸɻʋʅɸʍ ʀ ʆɿɽʈɸʍ ʂʈʓʄɸ: ɺʆɿʄʆɾʅʓɽ 

ʇʈʀʏʀʅʓ ʀ ʕʂʆʉʀʉʊɽʄʅɸʗ ʈʆʃʔ 

ʐʘʜʨʠʥ ʅ. ɺ.1, ɼʴʷʢʦʚ ʅ. ʅ.2, ʃʘʪʫʰʢʠʥ ɸ. ɸ.1, ʇʨʘʟʫʢʠʥ ɸ. ɺ.1, 

ɸʥʫʬʨʠʝʚʘ ɽ. ɺ.1 
1ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʶʞʥʳʭ ʤʦʨʝʡ ʠʤ. ɸ. ʆ. ʂʦʚʘʣʝʚʩʢʦʛʦ ʈɸʅ, 

ʛ. ʉʝʚʘʩʪʦʧʦʣʴ, snickolai@yandex.ru 
2ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʅ. ʅ. ɿʫʙʦʚʘ, 

ʛ. ʉʝʚʘʩʪʦʧʦʣʴ  

 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚʣʠʷʝʪ ʥʘ ʚʩʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʚʦʜʦʝʤʘʭ. ʆʙʝʜʥʝʥʠʝ ʠʣʠ ʧʝʨʝʥʘʩʳʱʝʥʠʝ ʠʤ ʤʦʞʝʪ 

ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʠʣʴʥʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʬʘʢʪʦʨʘ ʜʣʷ ʚʦʜʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʜʦʝʤʘʭ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʩʥʠʞʘʝʪʩʷ 

ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. ʕʪʦ ʩʥʠʞʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢʦ ʤʥʦʞʝʩʪʚʫ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʠʭ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʪ.ʜ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʛʠʧʦʢʩʠʠ ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʕʪʦʛʦ 

ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʛʠʧʝʨʦʢʩʠʠ, ʭʦʪʷ ʧʝʨʝʥʘʩʳʱʝʥʠʝ ʢʠʩʣʦʨʦʜʦʤ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʨʠʨʦʜʥʳʤ ʷʚʣʝʥʠʝʤ. 

ʕʚʪʨʦʬʠʢʘʮʠʷ ʚʦʜ ʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʷʚʣʝʥʠʷ ʛʠʧʦ- ʠ ʛʠʧʝʨʦʢʩʠʠ ʩʪʘʣʠ ʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʥʝʨʝʜʢʦ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʥʳʤ 

ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʚʦʜʥʳʭ ʞʠʚʦʪʥʳʭ. ʗʚʣʝʥʠʷ ʛʠʧʝʨʦʢʩʠʠ ʠ ʠʭ 

ʵʢʦʩʠʩʪʝʤʥʘʷ ʨʦʣʴ ʧʣʦʭʦ ʠʟʫʯʝʥʳ ʚ ʛʠʧʝʨʩʦʣʝʥʳʭ ʚʦʜʘʭ. ʇʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ 

ʧʝʨʝʥʘʩʳʱʝʥʠʠ ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ ʚ ʛʠʧʝʨʩʦʣʝʥʦʡ ʣʘʛʫʥʝ ʉʠʚʘʰ ʠ ʤʦʨʩʢʠʭ 

ʦʟʝʨʘʭ ʂʨʳʤʘ. 

ɿʘʣ. ʉʠʚʘʰ ï ʵʪʦ ʢʨʫʧʥʝʡʰʘʷ ʛʠʧʝʨʩʦʣʝʥʘʷ ʣʘʛʫʥʘ ʤʠʨʘ, ʢʦʪʦʨʘʷ 

ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 2560 ʢʤ2 [1, 2]. ɿʘʣʠʚ ʦʪʜʝʣʝʥ ʦʪ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʧʝʩʯʘʥʦʡ 

ʢʦʩʦʡ ɸʨʘʙʘʪʩʢʘʷ ʩʪʨʝʣʢʘ (ʜʣʠʥʘ ï ʙʦʣʝʝ 113 ʢʤ, ʰʠʨʠʥʘ ï ʦʪ 270 ʤ ʜʦ 8 ʢʤ). 

ɿʘʣʠʚ ʤʝʣʢʦʚʦʜʝʥ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ 

ʧʨʝʪʝʨʧʝʣ ʚ 20 ʠ 21 ʚʝʢʘʭ 3 ʢʘʨʜʠʥʘʣʴʥʳʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʇʨʦʚʝʜʝʥʥʳʝ ʚ 21 ʚʝʢʝ ʤʥʦʛʦʣʝʪʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʷʚʣʝʥʠʷ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʝʨʝʥʘʩʳʱʝʥʠʝʤ 

ʢʠʩʣʦʨʦʜʘ (ʜʦ 300% ʠ ʙʦʣʝʝ) ʚ ʣʘʛʫʥʝ ʦʙʳʯʥʳ [1, 2]. ʊʨʝʭʩʫʪʦʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʠʥʘʤʠʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʟʘʣʠʚʝ 

ʚ ʤʘʝ 2022 ʛ., ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʯʝʪʢʠʭ ʩʫʪʦʯʥʳʭ ʨʠʪʤʦʚ ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ, 

ʚʢʣʶʯʘʷ ʢʠʩʣʦʨʦʜ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 

ʩʦʣʥʝʯʥʳʝ ʜʥʠ ʚ 16ï17 ʯʘʩʦʚ, ʦʜʥʘʢʦ ʧʝʨʝʥʘʩʳʱʝʥʠʝ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʩʦʭʨʘʥʷʣʦʩʴ ʠ ʚ ʧʨʝʜʫʪʨʝʥʥʠʝ ʯʘʩʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩʦʩʪʦʷʥʠʷ ʩ 

ʧʝʨʝʥʘʩʳʱʝʥʠʝʤ ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʤʦʛʫʪ ʙʳʪʴ ʤʥʦʛʦʜʥʝʚʥʳʤʠ. 

ɺ ʛʠʧʝʨʩʦʣʝʥʳʭ ʤʦʨʩʢʠʭ ʦʟʝʨʘʭ ʂʨʳʤʘ ʣʝʪʦʤ ʩʦʩʪʦʷʥʠʷ ʧʝʨʝʥʘʩʳʱʝʥʠʷ 

ʢʠʩʣʦʨʦʜʦʤ ʜʦ 500% ʥʘʩʳʱʝʥʠʷ ʪʘʢʞʝ ʦʙʳʯʥʳ, ʢʘʢ ʠ ʚ ʧʦʜʦʙʥʳʭ ʚʦʜʦʝʤʘʭ 

mailto:snickolai@yandex.ru


298 

 

ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ [3]. ɺ ʧʘʩʤʫʨʥʳʝ ʜʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʝʥʠʷ ʛʠʧʝʨʦʢʩʠʠ ʚ ʟʘʣ. 

ʉʠʚʘʰ ʠ ʤʦʨʩʢʠʭ ʦʟʝʨʘʭ ʥʝ ʥʘʙʣʶʜʘʣʠ. 

ɺ ʩʦʣʥʝʯʥʳʝ ʜʥʠ ʦʪʤʝʯʝʥʘ ʧʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʠʩʣʦʨʦʜʘ 

ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʠ ʵʪʦ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ, 

ʧʦʩʢʦʣʴʢʫ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʩ ʨʦʩʪʦʤ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʆʜʥʘʢʦ ʥʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ 

ʬʦʪʦʩʠʥʪʝʟʘ ʤʦʞʝʪ ʧʝʨʝʚʝʰʠʚʘʪʴ ʩʥʠʞʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʢʠʩʣʦʨʦʜʘ ʩ ʨʦʩʪʦʤ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʇʦʭʦʞʠʡ ʩʣʫʯʘʡ ʙʳʣ ʦʪʤʝʯʝʥ ʨʘʥʝʝ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʂʨʘʩʥʦʛʦ 

ʤʦʨʷ. ʉ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʢʦʨʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʜʳʭʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʥʠʤʠ, ʧʨʠ ʵʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʘ ʢʠʩʣʦʨʦʜʦʤ ʤʝʞʜʫ 

ʚʦʜʥʦʡ ʤʘʩʩʦʡ ʠ ʘʪʤʦʩʬʝʨʦʡ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʫʙʳʚʘʝʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʢʦʨʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʕʪʠʤ ʠ ʦʙʲʷʩʥʷʝʪʩʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʠʪʫʘʮʠʡ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʥʘʩʳʱʝʥʠʷ ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ ʚ 

ʣʝʪʥʠʝ ʩʦʣʥʝʯʥʳʝ ʜʥʠ. 

ɻʠʧʝʨʦʢʩʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʢʘʟʳʚʘʝʪ ʨʘʟʣʠʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʨʛʘʥʠʟʤʳ ʠ ʧʦʧʫʣʷʮʠʠ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʫʛʨʦʟʫ ʠʣʠ 

ʧʨʝʠʤʫʱʝʩʪʚʦ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ, ʚʢʣʶʯʘʷ ʝʛʦ 

ʧʝʨʝʥʘʩʳʱʝʥʠʝ, ʥʘ ʦʨʛʘʥʠʟʤʳ ʚ ʛʠʧʝʨʩʦʣʝʥʳʭ ʚʦʜʘʭ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ, ʦʜʥʘʢʦ 

ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʧʦ ʧʨʝʩʥʳʤ ʠ ʤʦʨʩʢʠʤ ʚʦʜʦʝʤʘʤ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʝʨʝʥʘʩʳʱʝʥʠʝ ʚʦʜʳ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʩʥʠʞʘʝʪ ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʛʠʧʝʨʩʦʣʝʥʦʡ ʩʨʝʜʝ, ʧʦʚʳʰʘʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʪʝʧʣʦʚʳʤ ʚʦʣʥʘʤ. ʆʯʝʥʴ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ 

ʧʝʨʝʥʘʩʳʱʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ ʤʦʛʫʪ ʚʝʩʪʠ ʢ ʨʦʩʪʫ ʩʤʝʨʪʥʦʩʪʠ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ 

ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ˉ 
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1ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʶʞʥʳʭ ʤʦʨʝʡ ʠʤ. ɸ. ʆ. ʂʦʚʘʣʝʚʩʢʦʛʦ ʈɸʅ, ʛ. 

ʉʝʚʘʩʪʦʧʦʣʴ 
2ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʝʚʘʩʪʦʧʦʣʴ 
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ʂʣʘʜʦʬʦʨʘ ï ʵʪʦ ʨʦʜ ʟʝʣʝʥʳʭ ʥʠʪʯʘʪʳʭ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʦʙʠʪʘʶʱʠʭ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ 

ʛʘʣʦʪʦʣʝʨʘʥʪʥʦʩʪʴ. ɺ ʚʦʜʦʝʤʘʭ ʂʨʳʤʘ ʵʪʠ ʚʦʜʦʨʦʩʣʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ 

ʩʦʟʜʘʶʪ ʚʥʫʰʠʪʝʣʴʥʫʶ ʙʠʦʤʘʩʩʫ, ʢʦʪʦʨʘʷ ʚʩʝ ʙʦʣʴʰʝ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʮʝʥʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʤʝʜʠʮʠʥʝ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪ.ʜ.  

ʈʘʥʝʝ ʥʘ ʂʨʳʤʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 4 ʚʠʜʘ 

ʚʦʜʦʨʦʩʣʠ ʨʦʜʘ Cladophora, ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʦʨʦʩʣʠ ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ ʘʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩʨʝʜʳ [1, 2]. ʆʜʥʘʢʦ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʦʙʨʘʟʮʦʚ ʚʦʜʦʨʦʩʣʝʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʚʦʜʦʝʤʘʭ ʨʘʟʥʦʡ 

ʩʦʣʝʥʦʩʪʠ, ʨʘʥʝʝ ʥʝ ʧʨʦʚʦʜʠʣʠ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʦʜʠʥ ʣʠ ʚʠʜ ʩʫʱʝʩʪʚʫʝʪ 

ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʩʦʣʝʥʦʩʪʠ ʠʣʠ ʛʨʫʧʧʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʩʭʦʞʠʭ ʚʠʜʦʚ-

ʙʣʠʟʥʝʮʦʚ, ʦʩʪʘʚʘʣʩʷ ʙʝʟ ʦʪʚʝʪʘ. ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʪʦʯʥʦʝ ʚʠʜʦʚʦʝ ʨʘʟʣʠʯʠʝ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ. ɼʣʷ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʢʦʨʦʪʢʘʷ ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʥʘ 28S-ʨʠʙʦʩʦʤʥʦʡ ʈʅʂ (ʨʈʅʂ). ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʧʦʣʝʚʳʝ ʧʨʦʙʳ ʠʟ ʦʟʝʨ ʗʨʳʣʛʘʯ (ʩʦʣʝʥʦʩʪʴ 80 ʛ/ʣ) ʠ 

ʂʠʨʣʝʫʪʩʢʦʝ (ʩʦʣʝʥʦʩʪʴ 25 ʛ/ʣ). ɼʅʂ ʚʳʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʉʆʈɹ-ɻʄʆ-

ɹ ʬʠʨʤʳ ñʉʠʥʪʦʣò, ʩʦʜʝʨʞʘʱʝʛʦ ʭʣʦʨʦʬʦʨʤ. ʈʘʟʨʘʙʦʪʢʫ ʧʨʘʡʤʝʨʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ Primer BLAST ʙʘʟʳ ʜʘʥʥʳʭ NCBI. ɼʣʷ 

ʇʎʈ-ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʨʝʘʢʪʠʚʦʚ 5ʭ ScreenMix-HS ʬʠʨʤʳ ñEvrogenò. 

ʀʩʧʦʣʴʟʦʚʘʚ ʛʝʣʴ-ʵʣʝʢʪʨʦʬʦʨʝʟ ʧʦʣʫʯʝʥʥʳʭ ʇʎʈ-ʧʨʦʜʫʢʪʦʚ, ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ 

ʜʣʠʥʘ ʬʨʘʛʤʝʥʪʘ ɼʅʂ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 500 ʥʫʢʣʝʦʪʠʜʦʚ. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʦ 

ʤʝʪʦʜʫ ʉʝʥʛʝʨʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ GenSeq ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʘʪʦʨʝ ʅʘʥʦʬʦʨ-05 (ʉʠʥʪʦʣ). ɼʣʷ ʧʦʣʫʯʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʩʪʨʦʠʣʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚ ʦʟʝʨʝ ʗʨʳʣʛʘʯ ʦʙʠʪʘʝʪ 

ʢʣʘʜʦʬʦʨʘ C. vagabunda. ʅʦ ʚʠʜʳ C. gromerata, C. vadorum, C. subtilissima ʠ 

ʦʙʨʘʟʝʮ ʠʟ ʦʟʝʨʘ ʂʠʨʣʝʫʪʩʢʦʝ ʧʦ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʥʫʢʣʝʦʪʠʜʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 28S ʦʙʨʘʟʫʶʪ ʦʙʱʫʶ ʢʣʘʜʫ, ʯʪʦ ʜʝʣʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʢʣʘʜʦʛʨʘʤʤʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ 
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ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ Cladophora ʠʟ ʦʟʸʨ ʗʨʳʣʛʘʯ ʠ ʂʠʨʣʝʫʪcʢʦʝ, ʵʪʠ 

ʚʠʜʳ ʦʩʪʘʶʪʩʷ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʤʠ. ʆʜʥʘʢʦ ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʚʠʜʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʅʌ ˉ 24-66-00001, 

https://rscf.ru/project/24-66-00001/. 
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ʀɼɽʅʊʀʌʀʂɸʎʀʗ ʀ ʇɽʈɺʆɽ ʆʇʀʉɸʅʀɽ ʃʀʏʀʅʆʂ 

ʉɽɼʃʆɺʀɼʅʆɻʆ ɹʓʏʂɸ MICROCOTTUS SELLARIS (GILBERT , 1896) 

(TELEOSTEI , COTTIDAE ) 

ʐʝʣʝʭʦʚ ɺ. ɸ., ʇʦʜʣʝʩʥʳʡ ɸ. ɺ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ,  

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, shelekhov@mail.ru 

 

ʉʝʜʣʦʚʠʜʥʳʡ ʙʳʯʦʢ ï ʥʝʧʨʦʤʳʩʣʦʚʳʡ ʚʠʜ ʨʳʙ, ʦʩʦʙʠ ʢʦʪʦʨʦʛʦ 

ʜʦʩʪʠʛʘʶʪ ʜʣʠʥʳ TL ʥʝ ʙʦʣʝʝ 12.5 ʩʤ. ʆʥ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ 

ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʦʪ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʗʧʦʥʩʢʦʛʦ ʜʦ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ. ʖʞʥʘʷ ʛʨʘʥʠʮʘ 

ʝʛʦ ʘʨʝʘʣʘ ʧʨʦʭʦʜʠʪ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʛʜʝ ʦʥ ʜʦʩʪʘʪʦʯʥʦ ʦʙʳʯʝʥ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ. ʀʟʚʝʩʪʥʘ ʪʘʢʞʝ ʝʛʦ ʧʦʠʤʢʘ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʷ.  

ʉʚʝʜʝʥʠʷ ʧʦ ʙʠʦʣʦʛʠʠ ʵʪʦʛʦ ʚʠʜʘ ʚ ʣʠʪʝʨʘʪʫʨʝ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ Microcottus sellaris ʦʙʠʪʘʝʪ ʚ ʧʨʝʜʝʣʘʭ ʛʣʫʙʠʥ 0ï60 ʤ. ɺ ʫʩʣʦʚʠʷʭ 

ʟʘʣ. ɺʦʩʪʦʢ ʝʛʦ ʥʝʨʝʩʪ ʧʨʦʭʦʜʠʪ ʨʘʥʥʝʡ ʚʝʩʥʦʡ ʥʘ ʛʣʫʙʠʥʘʭ 2ï5 ʤ. ʄʘʣʴʢʠ ʵʪʦʛʦ 

ʚʠʜʘ ʩ ʜʣʠʥʦʡ ʪʝʣʘ TL ʦʪ 20 ʤʤ ʠʟʚʝʩʪʥʳ ʚ ʩʙʦʨʘʭ ʠʟ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ [1] ʠ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʚ ʫʩʪʴʷʭ ʨʝʢ ʂʘʨʘʛʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ, ʛʜʝ ʚ ʠʶʣʴʩʢʠʭ 

ʫʣʦʚʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʦʪ 8.3 ʜʦ 19.7Áʉ ʠ ʩʦʣʝʥʦʩʪʠ ʦʪ 0 ʜʦ 33ă 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʤʘʣʴʢʠ ʩ ʜʣʠʥʦʡ ʪʝʣʘ 2.0ï3.9 ʩʤ [2]. ɺ ʟʘʣ. ɺʦʩʪʦʢ ʦʥʠ 

ʦʙʣʘʚʣʠʚʘʣʠʩʴ ʥʘ ʩʚʝʪʦʚʳʭ ʩʪʘʥʮʠʷʭ ʚ ʘʧʨʝʣʝïʤʘʝ. ʃʠʯʠʥʢʠ ʵʪʦʛʦ ʚʠʜʘ ʨʘʥʝʝ 

ʦʧʠʩʘʥʳ ʥʝ ʙʳʣʠ. 

ɺ ʩʝʨʝʜʠʥʝ ʤʘʷ 2025 ʛ. ʥʘ ʩʚʝʪʦʚʦʡ ʩʪʘʥʮʠʠ ʚ ʙ. ɾʠʪʢʦʚʘ (ʦ-ʚ ʈʫʩʩʢʠʡ, ʟʘʣ. 

ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ) ʥʘʤʠ ʧʦʡʤʘʥʳ ʜʚʝ ʣʠʯʠʥʢʠ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ Cottidae) c 

ʜʣʠʥʦʡ ʪʝʣʘ TL 10.0 ʠ 10.6 ʤʤ (NL 9.3 ʠ 9.9 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʠʛʤʝʥʪʘʮʠʷ 

ʠʭ ʪʝʣʘ ʙʳʣʘ ʥʝ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ ʣʠʯʠʥʦʢ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ 

Cottidae, ʦʙʠʪʘʶʱʠʭ ʚ ʟʘʣʠʚʝ. ʇʨʠ ʙʣʠʟʢʦʡ ʜʣʠʥʝ ʪʝʣʘ ʦʪʜʘʣʝʥʥʦʝ ʩʭʦʜʩʪʚʦ ʚ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʠʛʤʝʥʪʘ ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ ʩ ʣʠʯʠʥʢʘʤʠ ʨʳʙ ʩʝʤʝʡʩʪʚʘ 

Psychrolutidae ʠ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Cottus, ʥʝʠʟʚʝʩʪʥʳʭ ʜʣʷ 

ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ [3].  

ʃʠʯʠʥʢʠ ʩ ʧʦʜʦʙʥʦʡ ʧʠʛʤʝʥʪʘʮʠʝʡ ʦʙʥʘʨʫʞʝʥʳ ʥʘʤʠ ʚʧʝʨʚʳʝ ʟʘ ʙʦʣʝʝ 

ʯʝʤ ʩʝʤʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʙ. ɾʠʪʢʦʚʘ, ʯʪʦ ʛʦʚʦʨʠʪ 

ʦʙ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʝʜʢʦʩʪʠ ʜʣʷ ʜʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ. ʃʠʯʠʥʦʢ ʟʘʬʠʢʩʠʨʦʚʘʣʠ 

95% ʵʪʘʥʦʣʦʤ, ʠʟʤʝʨʠʣʠ ʠ ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ Nexcope 

NSZ608T (ʨʠʩ. 1). 

ɺʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʣʠʯʠʥʦʢ ʫʩʪʘʥʦʚʠʣʠ ʥʘ ʦʩʥʦʚʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʦʚ ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʳ 1 (CO1) ʠ ʮʠʪʦʭʨʦʤʘ b (cytb) 

ʤʪɼʅʂ ʚ BLAST (https://blast.ncbi.nlm.nih.gov/Blast.cgi). ɼʅʂ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GeneJET Genomic DNA Purification Kit (ThermoFisher Scientific). 

ɼʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʦʚ CO1 ʠ cytb ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʳ ʧʨʘʡʤʝʨʦʚ: FishF1 tcaaccaaccacaaagacattggcac ʠ FishR1 

tagacttctgggtggccaaagaatca, ʘ ʪʘʢʞʝ Fish-cytb-F accaccgttgttattcaactacaagaac ʠ THR-

https://blast.ncbi.nlm.nih.gov/Blast.cgi


302 

 

Fish-R acctccgatcttcggattacaagacc ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʷʤʘʷ ʠ ʦʙʨʘʪʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʳʣʠ ʩʦʙʨʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ Geneious R11 (www.geneious.com). ʆʙʝ ʣʠʯʠʥʢʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ Microcottus sellaris. 

 

 
 

ʈʠʩʫʥʦʢ 1. ɺʥʝʰʥʠʡ ʚʠʜ ʣʠʯʠʥʦʢ Microcottus sellaris. ɸ ï NL 9.3 ʤʤ, 

B ï NL 9.9 ʤʤ. 

 

ɿʥʘʯʝʥʠʷ ʩʯʝʪʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʚʠʜʥʳ ʫ ʦʧʠʩʳʚʘʝʤʳʭ 

ʣʠʯʠʥʦʢ, ʩʦʚʧʘʜʘʶʪ ʩ ʧʨʠʟʥʘʢʘʤʠ, ʠʟʚʝʩʪʥʳʤʠ ʜʣʷ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ M. sellaris: 

D VIII  13ï14, A 11, P 17. 

ɼʣʷ ʣʠʯʠʥʦʢ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʘ ʩʪʘʜʠʠ flection (ʨʠʩ. 1) ʭʘʨʘʢʪʝʨʥʘ 

ʠʥʪʝʥʩʠʚʥʘʷ ʧʠʛʤʝʥʪʘʮʠʷ ʛʦʣʦʚʳ, ʞʘʙʝʨʥʳʭ ʢʨʳʰʝʢ, ʦʨʙʠʪ ʠ ʦʩʥʦʚʘʥʠʷ 

ʛʨʫʜʥʳʭ ʧʣʘʚʥʠʢʦʚ. ɹʨʶʭʦ ʪʘʢʞʝ ʧʠʛʤʝʥʪʠʨʦʚʘʥʦ ʦʩʦʙʝʥʥʦ ʥʘʜ ʢʠʰʝʯʥʠʢʦʤ ʠ 

ʩʥʠʟʫ ʦʪ ʛʦʨʣʘ ʜʦ ʘʥʫʩʘ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʣʠʯʠʥʦʢ ʧʠʛʤʝʥʪʘʮʠʷ, ʦʯʝʚʠʜʥʦ, 

ʫʩʠʣʠʚʘʝʪʩʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʯʝʣʶʩʪʠ, ʠʩʪʤʫʩ ʠ ʪʫʣʦʚʠʱʝ ʧʨʠʤʝʨʥʦ ʜʦ 

ʚʝʨʪʠʢʘʣʠ ʩʝʨʝʜʠʥʳ ʧʝʨʚʦʛʦ ʩʧʠʥʥʦʛʦ ʧʣʘʚʥʠʢʘ. ʇʦʤʠʤʦ ʤʝʣʘʥʦʬʦʨʦʚ, 

ʢʨʫʧʥʳʭ ʟʚʝʟʜʯʘʪʳʭ ʥʘ ʛʦʣʦʚʝ, ʦʩʥʦʚʘʥʠʠ ʛʨʫʜʥʳʭ ʧʣʘʚʥʠʢʦʚ ʠ ʢʠʰʝʯʥʠʢʝ, ʥʦ 

ʙʦʣʝʝ ʤʝʣʢʠʭ ʠ ʢʦʤʧʘʢʪʥʳʭ ʥʘ ʦʩʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʞʝ 

ʢʩʘʥʪʦʬʦʨʳ, ʧʨʠʜʘʶʱʠʝ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʪʝʣʘ ʣʠʯʠʥʦʢ ʦʙʱʠʡ ʞʝʣʪʦʚʘʪʳʡ ʬʦʥ. 

ɺ ʟʘʜʥʝʡ ʯʘʩʪʠ ʪʝʣʦ ʦʩʪʘʝʪʩʷ ʣʠʰʝʥʥʳʤ ʧʠʛʤʝʥʪʘ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʦʩʪʘʥʘʣʴʥʦʛʦ ʨʷʜʘ ʤʝʣʘʥʦʬʦʨʦʚ. ɺʜʦʣʴ ʦʩʥʦʚʘʥʠʷ ʘʥʘʣʴʥʦʛʦ ʧʣʘʚʥʠʢʘ ʵʪʦʪ ʨʷʜ 

http://www.geneious.com/
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ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʫʧʥʳʤʠ ʤʝʣʘʥʦʬʦʨʘʤʠ ʧʦ ʦʜʥʦʤʫ ʥʘ ʢʘʞʜʳʡ ʤʠʦʤʝʨ, ʘ ʜʘʣʝʝ ʜʦ 

ʦʩʥʦʚʘʥʠʷ ʣʫʯʝʡ ʭʚʦʩʪʦʚʦʛʦ ʧʣʘʚʥʠʢʘ ʤʝʣʘʥʦʬʦʨʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʤʝʣʢʠʤʠ ʠ 

ʚʳʪʷʥʫʪʳʤʠ ʚʝʨʪʠʢʘʣʴʥʦ, ʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʢʘʞʜʳʡ ʤʠʦʤʝʨ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 

ʜʚʫʭ. ɺʜʦʣʴ ʦʩʥʦʚʘʥʠʷ ʥʠʞʥʠʭ ʣʫʯʝʡ ʭʚʦʩʪʦʚʦʛʦ ʧʣʘʚʥʠʢʘ ʫ ʣʠʯʠʥʦʢ ʚʠʜʝʥ 

ʥʝʨʝʛʫʣʷʨʥʳʡ ʨʷʜ ʠʟ 6ï7 ʤʝʣʢʠʭ, ʪʦʯʝʯʥʳʭ ʤʝʣʘʥʦʬʦʨʦʚ. 

ʉʫʜʷ ʧʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʨʘʥʝʝ ʬʦʪʦʛʨʘʬʠʷʤ ʤʘʣʴʢʦʚ ʵʪʦʛʦ ʚʠʜʘ ʩ ʜʣʠʥʦʡ 

ʪʝʣʘ TL 20ï21 ʤʤ [1], ʧʨʠ ʪʘʢʠʭ ʨʘʟʤʝʨʘʭ ʧʠʛʤʝʥʪʘʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʫʞʝ ʥʘ 

ʚʩʝ ʪʝʣʦ. ʆʙʱʠʡ ʬʦʥ ʤʘʣʴʢʦʚʦʡ ʦʢʨʘʩʢʠ ʢʦʨʠʯʥʝʚʘʪʳʡ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ˉ 14021900011-9 ñɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ 

ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ: ʪʘʢʩʦʥʦʤʠʷ ʠ ʵʚʦʣʶʮʠʷ, ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʙʠʦʣʦʛʠʷ, 

ʙʠʦʛʝʦʛʨʘʬʠʷ ʠ ʙʠʦʠʥʚʘʟʠʠò. 

 

1. ɺʦʩʢʦʙʦʡʥʠʢʦʚʘ ʆ.ʉ., ʅʘʟʘʨʢʠʥ ʄ.ɺ., ɻʦʣʫʙʦʚʘ ɽ. ʖ. ʈʘʥʥʠʝ ʩʪʘʜʠʠ 

ʨʘʟʚʠʪʠʷ ʨʳʙ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ. ɺ ʩʝʨʠʠ: ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʘʫʥʳ 

ʤʦʨʝʡ. ʉʇʙ: ɿʀʅ ʈɸʅ. 2012. ʊ. 68(76). 108 ʩ. 

2. ʄʘʢʩʠʤʝʥʢʦʚ ɺ.ɺ. ʇʠʪʘʥʠʝ ʤʦʣʦʜʠ ʩʝʜʣʦʚʠʜʥʦʛʦ ʙʳʯʢʘ Microcottus sellaris 

ʚ ʵʩʪʫʘʨʠʷʭ ʨʝʢ ʂʘʨʘʛʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ // ɺʦʧʨ. ʠʭʪʠʦʣʦʛʠʠ. 

1996. ʊ. 36. ˉ 1. ʉ. 138-140. 

3. ʉʦʢʦʣʦʚʩʢʠʡ ɸ.ʉ., ʉʦʢʦʣʦʚʩʢʘʷ ʊ.ɻ. ɸʪʣʘʩ ʠʢʨʳ, ʣʠʯʠʥʦʢ ʠ ʤʘʣʴʢʦʚ ʨʳʙ 
ʈʦʩʩʠʡʩʢʠʭ ʚʦʜ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ɺʣʘʜʠʚʦʩʪʦʢ: ɼʘʣʴʥʘʫʢʘ. 2008. 223 ʩ. 
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ʉɽʈʆʃʆɻʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʆɹʓʂʅʆɺɽʅʅʆɻʆ ʊʖʃɽʅʗ 

(PHOCA VITULINA  STEJNEGERI) ʂʆʄɸʅɼʆʈʉʂʀʍ ʆʉʊʈʆɺʆɺ 

ʐʠʙʘʥʦʚʘ ʇ. ʖ.1, ʉʦʣʦʚʴʝʚʘ ʄ. ɸ.1, ɾʫʨʘʚʣʝʚʘ ʇ. ʉ.1, ʄʘʤʘʝʚ ɽ. ɻ.2, 

ʈʦʞʥʦʚ ɺ. ɺ.1, ʅʘʡʜʝʥʢʦ ʉ. ɺ.1 

1 ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ ʠʤ. ɸ ʅ. ʉʝʚʝʨʮʦʚʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 
2 ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ "ʂʦʤʘʥʜʦʨʩʢʠʝ ʦʩʪʨʦʚʘ" 

ʠʤ. ʉ.ɺ. ʄʘʨʘʢʦʚʘ, ʩ. ʅʠʢʦʣʴʩʢʦʝ  

 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ (ʢʫʨʠʣʴʩʢʠʡ) ʧʦʜʚʠʜ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʪʶʣʝʥʷ, ʠʣʠ ʘʥʪʫʨ 

(Phoca vitulina stejnegeri, Allen, 1902), ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʂʫʨʠʣʴʩʢʠʭ ʦ-ʚʘʭ, 

ʧʦʣʫʦʩʪʨʦʚʝ ʂʘʤʯʘʪʢʘ, ʂʦʤʘʥʜʦʨʩʢʠʭ ʠ ɸʣʝʫʪʩʢʠʭ ʦ-ʚʘʭ ʠ ʚʢʣʶʯʝʥ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʦʛʦ ʧʦʜʚʠʜʘ 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʫʯʝʪʘʤʠ ʯʠʩʣʝʥʥʦʩʪʠ, ʦʜʥʘʢʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʧʦʧʫʣʷʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʦʮʝʥʢʝ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʠʤʤʫʥʠʪʝʪʘ ʞʠʚʦʪʥʳʭ, 

ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʧʫʣʷʮʠʶ ʚʠʨʫʩʥʳʭ, ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ 

ʧʘʨʘʟʠʪʘʨʥʳʭ ʠʥʬʝʢʮʠʡ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʠʥʬʝʢʮʠʠ, 

ʦʮʝʥʠʪʴ ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʧʠʟʦʦʪʠʡ ʠ ʚʳʷʚʠʪʴ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ 

ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʘʥʪʫʨʦʚ ʂʦʤʘʥʜʦʨʩʢʠʭ ʦ-ʚʦʚ. 

ɺ ʧʝʨʠʦʜ ʩ 29 ʘʚʛʫʩʪʘ ʧʦ 15 ʩʝʥʪʷʙʨʷ 2022 ʛ. ʥʘ ʂʦʤʘʥʜʦʨʩʢʠʭ ʦ-ʚʘʭ (ʤ. 

ʉʫʣʢʦʚʩʢʦʛʦ ʦ-ʚʘ ʄʝʜʥʳʡ ʠ ʙ. ʉʪʘʨʘʷ ɻʘʚʘʥʴ ʦ-ʚʘ ɹʝʨʠʥʛʘ) ʫ 21 ʦʩʦʙʠ ʘʥʪʫʨʘ 

ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʳ ʢʨʦʚʠ ʜʣʷ ʦʮʝʥʢʠ ʧʨʠʩʫʪʩʪʚʠʷ ʘʥʪʠʪʝʣ ʢ ʩʣʝʜʫʶʱʠʤ 

ʧʘʪʦʛʝʥʘʤ: ʚʠʨʫʩʫ ʯʫʤʳ ʧʣʦʪʦʷʜʥʳʭ (ɺʏʇ), ʛʝʨʧʝʩʚʠʨʫʩʫ, ʤʠʢʦʧʣʘʟʤʝ, 

ʭʣʘʤʠʜʠʠ, ʢʘʥʜʠʜʝ, ʪʨʠʭʠʥʝʣʣʝ ʠ ʪʦʢʩʦʧʣʘʟʤʝ. ʆʮʝʥʢʫ ʩʝʨʦʧʦʟʠʪʠʚʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ ʢ ʨʘʟʣʠʯʥʳʤ ʧʘʪʦʛʝʥʘʤ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʦʚ ʀʌɸ, 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʥʘʙʦʨʳ ʢʦʤʧʘʥʠʡ ñIDVetò (ʅʠʜʝʨʣʘʥʜʳ) ï ʥʘʣʠʯʠʝ 

ʘʥʪʠʪʝʣ ʢ ʪʨʠʭʠʥʝʣʣʝ ï ʠ ñʍʝʤʘò (ʈʦʩʩʠʷ). ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʝ ʚʳʷʚʣʝʥ 

ʧʨʦʮʝʥʪ ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʢ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʚʳʰʝ ʧʘʪʦʛʝʥʘʤ, 

ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʘ ʪʘʢʞʝ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ 

ʪʶʣʝʥʝʡ ʟʘʢʨʳʪʳʭ ʚʦʜʦʝʤʦʚ ï ʙʘʡʢʘʣʴʩʢʦʡ ʠ ʢʘʩʧʠʡʩʢʦʡ ʥʝʨʧ. ɼʣʷ ʦʮʝʥʢʠ 

ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʦʚʝʜʝʥʳ ʪʝʩʪʳ ʛʝʤʦʘʛʛʣʶʪʠʥʘʮʠʠ, ʦʮʝʥʢʘ 

ʩʳʚʦʨʦʪʢʠ ʚ ʪʝʩʪʝ ʫʙʠʡʩʪʚʘ ʙʘʢʪʝʨʠʡ, ʦʧʨʝʜʝʣʝʥʳ ʫʨʦʚʥʠ ʣʠʟʦʮʠʤʘ ʠ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʦʙʥʘʨʫʞʝʥʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʚʠʨʫʩʫ ʯʫʤʳ ʧʣʦʪʦʷʜʥʳʭ, ʢʦʪʦʨʳʤ ʧʝʨʝʙʦʣʝʣʠ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ 

ʞʠʚʦʪʥʳʝ (100%). ɸʥʪʠʪʝʣʘ ʢ ʛʝʨʧʝʩʚʠʨʫʩʫ ʦʙʥʘʨʫʞʝʥʳ ʫ 9 ʞʠʚʦʪʥʳʭ (42.86%). 

ʂ ʤʠʢʦʧʣʘʟʤʝ ʠʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʪʶʣʝʥʝʡ ʩʝʨʦʧʦʟʠʪʠʚʥʳʤ ʦʢʘʟʘʣʩʷ ʪʦʣʴʢʦ 1 

ʟʚʝʨʴ (4.76%). ʉʝʨʦʧʦʟʠʪʠʚʥʳʤʠ ʢ ʭʣʘʤʠʜʠʷʤ ʙʳʣʠ 8 ʦʩʦʙʝʡ (38.10%), ʢ 

ʢʘʥʜʠʜʝ ï 4 (19.05%). ʅʝ ʚʳʷʚʣʝʥʦ ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʢ ʪʨʠʭʠʥʝʣʣʝ, 

ʘʥʪʠʪʝʣʘ ʢ ʪʦʢʩʦʧʣʘʟʤʝ ʦʙʥʘʨʫʞʝʥʳ ʫ 7 ʪʶʣʝʥʝʡ (33.33%). ʋ ʪʨʝʭ ʠʟ 21 

ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʦʩʦʙʠ ʦʪʤʝʯʝʥʘ ʩʝʨʦʧʦʟʠʪʠʚʥʦʩʪʴ ʩʨʘʟʫ ʢ 5 ʟʘʙʦʣʝʚʘʥʠʷʤ: 
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ʪʦʢʩʦʧʣʘʟʤʦʟʫ, ʭʣʘʤʠʜʠʦʟʫ, ʢʘʥʜʠʜʦʟʫ, ʛʝʨʧʝʩʫ ʠ ɺʏʇ; ʫ ʜʚʫʭ ï ʢ 4 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʫ ʩʝʤʠ ï ʢ 3 ʟʘʙʦʣʝʚʘʥʠʷʤ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʣʠʟʦʮʠʤʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʘʥʪʫʨʦʚ ʩʦʩʪʘʚʠʣʘ ʦʪ 273.41 ʜʦ 481.45 ʤʛ/ʤʣ, 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ï ʦʪ 56.76 ʜʦ 182.16 ʤʛ/ʤʣ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʙʘʡʢʘʣʴʩʢʠʤʠ ʠ ʢʘʩʧʠʡʩʢʠʤʠ ʥʝʨʧʘʤʠ ʫ ʘʥʪʫʨʦʚ 

ʚʳʷʚʣʝʥ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʞʠʚʦʪʥʳʭ, ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ ʢ ʚʠʨʫʩʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ, ʙʦʣʝʝ ʥʠʟʢʠʡ ï ʢ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠ ʛʨʠʙʢʦʚʳʤ ʧʘʪʦʛʝʥʘʤ, ʠ 

ʦʪʤʝʯʝʥʳ ʩʭʦʞʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʥʘʣʠʯʠʶ ʘʥʪʠʪʝʣ ʢ ʧʘʨʘʟʠʪʘʨʥʳʤ ʧʘʪʦʛʝʥʘʤ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʂʘʤʯʘʪʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʘʢʚʘʪʦʨʠʡ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ɸʃʃʆʄɽʊʈʀʏɽʉʂʆɻʆ ʈʆʉʊɸ ɸɿʆɺʉʂʆʁ 

ʉɽʈɼʎɽɺʀɼʂʀ CERASTODERMA GLAUCUM (BRUGUIERE, 1789) 

ʐʠʥʢʘʨʝʥʢʦ ɸ. ʊ. 

ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʶʞʥʳʭ ʤʦʨʝʡ ʠʤ. ɸ.ʆ. ʂʦʚʘʣʝʚʩʢʦʛʦ ʈɸʅ, ʛ. 

ʉʝʚʘʩʪʦʧʦʣʴ, mirzoevatonya21@gmail.com  

 

ʀʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʘʣʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʨʘʢʦʚʠʥ 

ʘʟʦʚʦʤʦʨʩʢʦʡ ʩʝʨʜʮʝʚʠʜʢʠ Cerastoderma glaucum. ʍʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʢʦʚʠʥ C. glaucum: ʚʳʩʦʪʘ (H) ï ʜʣʠʥʘ (L), ʰʠʨʠʥʘ 

(D) ï ʜʣʠʥʘ (L) ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʩʪʝʧʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ:  

Y = A Ĭ Xb 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫ ʩʝʨʜʮʝʚʠʜʦʢ ʠʟ ʨʘʟʥʳʭ 

ʨʘʡʦʥʦʚ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʧʨʦʧʦʨʮʠʠ ʨʘʢʦʚʠʥʳ ʚ ʦʥʪʦʛʝʥʝʟʝ ʠʟʤʝʥʷʶʪʩʷ ʩ ʨʘʟʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʫʛʣʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ b 

ʘʣʣʦʤʝʪʨʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ (b > 1), ʦʪʨʠʮʘʪʝʣʴʥʦʡ (b < 1) ʠʣʠ 

ʠʟʦʤʝʪʨʠʯʝʩʢʦʡ (b = 1) [1]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ (R2) ʜʣʷ ʩʪʝʧʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʩʦʪʳ ʠ 

ʰʠʨʠʥʳ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ ʦʪ ʜʣʠʥʳ ʙʳʣ ʚʳʩʦʢʠʤ (0.75ï0.94 ʠ 0.63 ï 0.91 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɼʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʘʟʦʚʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʩʝʨʜʮʝʚʠʜʦʢ (ʢʨʦʤʝ 

ʙ. ʈʫʩʩʢʘʷ) ʠʟʤʝʥʝʥʠʝ ʅ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ L ʠ D ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ L ʧʨʦʠʩʭʦʜʠʣʦ 

ʧʦ ʧʨʠʥʮʠʧʫ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʘʣʣʦʤʝʪʨʠʠ (b<1), ʪ. ʝ. ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʜʣʠʥʳ 

ʚʳʩʦʪʘ ʠ ʰʠʨʠʥʘ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ ʫʤʝʥʴʰʘʣʠʩʴ (ʪʘʙʣʠʮʘ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʩʚʷʟʴ ʰʠʨʠʥʳ (D) ʠ ʜʣʠʥʳ (L) ʩʝʨʜʮʝʚʠʜʢʠ ʚ ʙ. ʈʫʩʩʢʘʷ ʚ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ 

ʨʘʢʦʚʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʘʣʣʦʤʝʪʨʠʝʡ: ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʤʦʣʣʶʩʢʘ ʟʥʘʯʝʥʠʷ D ʚʦʟʨʘʩʪʘʣʠ (ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ 

ʩʦʩʪʘʚʠʣ 1.19). ɺʳʩʦʪʘ (H) ʨʘʢʦʚʠʥʳ ʩʝʨʜʮʝʚʠʜʢʠ ʠʟ ʙ. ʈʫʩʩʢʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʜʣʠʥʳ (L) ʠʟʤʝʥʷʣʘʩʴ ʠʟʦʤʝʪʨʠʯʝʩʢʠ (b = 1.01) (ʪʘʙʣʠʮʘ).  

ʀʥʜʝʢʩ ʚʳʪʷʥʫʪʦʩʪʠ ʨʘʢʦʚʠʥʳ (H/L) ʫ ʤʦʣʣʶʩʢʦʚ ʠʟ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʨʘʡʦʥʦʚ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 84.0ï96.9%, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪ ʦʙʠʪʘʥʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. ʀʥʜʝʢʩ ʩʘʛʠʪʪʘʣʴʥʦʡ ʢʨʠʚʠʟʥʳ 

(D/L) ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ, ʢʨʦʤʝ ʙ. ʈʫʩʩʢʘʷ, ʢʦʣʝʙʘʣʩʷ ʦʪ 0.70 ʜʦ 0.83%. ɺ ʙ. ʈʫʩʩʢʘʷ 

ʟʥʘʯʝʥʠʝ D/L ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ (24.80ï46.10%), ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʨʫʥʪʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʣʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʨʦʩʪʘ 

ʨʘʢʦʚʠʥʳ C. glaucum ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʨʘʢʦʚʠʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʏʝʨʥʦʛʦ ʠ ɸʟʦʚʩʢʦʛʦ 

ʤʦʨʝʡ. 
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ʊʘʙʣʠʮʘ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʠʟʤʝʥʝʥʠʷ ʧʨʦʧʦʨʮʠʡ 

ʨʘʢʦʚʠʥʳ ʫ Cerastoderma glaucum ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ 

 

ʈʘʡʦʥ 
ʂʦʵʬʬʠʮʠʝʥʪʳ 

R2 n, ʵʢʟ. 
a b 

H = aLb 

ʌʝʜʦʪʦʚʘ ʢʦʩʘ 1.3475 0.87 0.87 39 

ɸʨʘʙʘʪʩʢʘʷ ʢʦʩʘ 1.1191 0.92 0.94 425 

ɹʫʭʪʘ ʈʫʩʩʢʘʷ 0.8405 1.01 0.93 74 

ɹʫʭʪʘ ʐʠʨʦʢʘʷ 1.5816 0.80 0.90 34 

ɹʫʭʪʘ ʊʘʪʘʨʩʢʘʷ 1.4898 0.82 0.75 15 

ɹʫʭʪʘ ɻʝʥʝʨʘʣʴʩʢʘʷ 1.4913 0.81 0.79 32 

D = aLb 

ʌʝʜʦʪʦʚʘ ʢʦʩʘ 0.5793 0. 85 0.91 39 

ɸʨʘʙʘʪʩʢʘʷ ʢʦʩʘ 0.38 0.95 0.80 425 

ɹʫʭʪʘ ʈʫʩʩʢʘʷ 0.19 1.19 0.80 74 

ɹʫʭʪʘ ʐʠʨʦʢʘʷ 0.74 0.74 0.76 34 

ɹʫʭʪʘ ʊʘʪʘʨʩʢʘʷ 0.44 0.91 0.64 15 

ɹʫʭʪʘ ɻʝʥʝʨʘʣʴʩʢʘʷ 1.00 0.86 0.63 32 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ˉ 124022400152-1 

 

1. Bensa©d-Bendjedid L., Belhaoues S., Kerdoussi A., et al. Age structure, growth 

and shell form of Cerastoderma glaucum (Bivalvia: Cardiidae) from El Mellah 
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ʈʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʶʞʥʦʤ ʙʝʨʝʛʫ ʂʨʳʤʘ ʃʘʩʧʠʥʩʢʘʷ ʙʫʭʪʘ (ʏʝʨʥʦʝ ʤʦʨʝ) 

ʩʯʠʪʘʝʪʩʷ ʫʩʣʦʚʥʦ ʯʠʩʪʦʡ, ʧʦʩʢʦʣʴʢʫ ʦʪʜʘʣʝʥʘ ʦʪ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ 

ʠʤʝʝʪ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʩʪʘʪʫʩ. ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ, ʦʮʝʥʢʘ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʟʝʤʥʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ. ʉʫʱʝʩʪʚʝʥʥʳʡ 

ʚʢʣʘʜ ʚ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʧʝʨʚʠʯʥʫʶ ʧʨʦʜʫʢʮʠʶ ʜʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʚʥʦʩʷʪ ʙʝʥʪʦʩʥʳʝ ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ (ɼɺ) [1]. ɺʧʝʨʚʳʝ ʚ ʃʘʩʧʠʥʩʢʦʡ ʙʫʭʪʝ 

ʠʭ ʠʩʩʣʝʜʦʚʘʣʠ ʚ ʦʙʨʘʩʪʘʥʠʠ ʧʝʥʦʧʣʘʩʪʘ ʤʠʜʠʡʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʤʘʨʪʝïʤʘʝ 

1987 ʛ. ʥʘ ʛʣʫʙʠʥʝ 3 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʘ [1], ʟʘʪʝʤ ʚ ʠʶʥʝ 1996 ʛ. ʚ ʨʳʭʣʳʭ 

ʛʨʫʥʪʘʭ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 0.5 ʜʦ 52 ʤ [2]. ɺ ʤʘʝ 2018ï2022 ʛʛ. ʥʘ ʛʣʫʙʠʥʘʭ 0.5ï14 ʤ 

ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ɼɺ ʙʳʣʦ ʚʧʝʨʚʳʝ ʠʟʫʯʝʥʦ ʚ ʵʧʠʬʠʪʦʥʝ ʜʝʚʷʪʠ ʚʠʜʦʚ 

ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ [3]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʩʦʩʪʘʚʘ ɼɺ 

ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʚ ʭʦʜʝ ʝʞʝʤʝʩʷʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʟʫʯʠʪʴ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʦʦʙʱʝʩʪʚʘʭ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ 

ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʦʙʱʝʩʪʚ ɼɺ ʚ ʵʧʠʬʠʪʦʥʝ ʨʘʟʥʳʭ ʚʠʜʦʚ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘ.  

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʩʣʫʞʠʣʠ 99 ʧʨʦʙ ʵʧʠʬʠʪʦʥʘ 13 ʚʠʜʦʚ 

ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ: ʟʝʣʸʥʳʭ Cladophora albida, Cl. laetivirens, Ulva intestinalis ʠ U. 

rigida; ʢʨʘʩʥʳʭ Ceramium ciliatum, C. virgatum, Laurensia obtuse ʠ Vertebrata 

subulifera; ʙʫʨʳʭ Dictyota fasciola; Ericaria crinita, Ectocarpus siliculosus, 

Gongolaria barbata ʠ Scythosiphon lomentaria. ʇʨʦʙʳ ʙʨʘʣʠ ʩ ʤʘʷ 2023 ʛ. ʧʦ 

ʘʧʨʝʣʴ 2024 ʛ. ʚ ʘʢʚʘʪʦʨʠʠ ʙʫʭʪʳ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 0.5 ʜʦ 1.5 ʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

9.5ï26.0Áʉ ʠ ʩʦʣʸʥʦʩʪʠ ʚʦʜʳ 15.1ï20.0ă. ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ɼɺ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʚʦʜʥʳʝ ʠ ʧʦʩʪʦʷʥʥʳʝ ʧʨʝʧʘʨʘʪʳ. ʂʘʯʝʩʪʚʝʥʥʫʶ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ, ʦʧʠʩʘʥʥʳʤ ʨʘʥʝʝ [1]. 

ɺ ʵʧʠʬʠʪʦʥʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 57 

ʚʠʜʦʚ ʠ ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʪʘʢʩʦʥʦʚ (ʚʚʪ) ɼɺ. ʀʟ ʥʠʭ ʥʘ ʪʘʣʣʦʤʘʭ ʟʝʣʸʥʳʭ 

ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ ʦʪʤʝʯʝʥʦ: Cladophora albida ï 15 ʚʠʜʦʚ ʠ ʚʚʪ, Cladophora 

laetivirens ï 19, Ectocarpus siliculosus ï 10, Ulva intestinalis ï 16 ʠ Ulva rigida ï 6; 

ʥʘ ʙʫʨʳʭ: Dictyota fasciola ï 16, Ericaria crinita ï 24, Gongolaria barbata ï 27 ʠ 

Scythosiphon lomentaria ï 22; ʥʘ ʢʨʘʩʥʳʭ: Ceramium ciliatum ï 22, Ceramium 

virgatum ï 9, Laurensia obtusa ï 18 ʠ Vertebrata subulifera ï 32. ʆʩʥʦʚʦʡ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ɼɺ ʵʧʠʬʠʪʦʥʘ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩ Bacillariophyceae. ʅʘʠʙʦʣʝʝ 
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ʟʥʘʯʠʤʳʝ ʪʘʢʩʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʜʘʤʠ Navicula (8), Nitzschia (8 ʚʠʜʦʚ) ʠ 

Licmophora (5). ʇʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʦʤʠʥʠʨʦʚʘʣʠ 5 ʚʠʜʦʚ: 

Grammatophora marina, Licmophora abbreviata, Navicula perminuta, N. 

ramossisima ʠ Tabularia parva. ʏʘʩʪʦ, ʥʦ ʩ ʤʝʥʴʰʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ, ʚʩʪʨʝʯʘʣʠʩʴ 

ʚʠʜʳ Berkeleya rutilans (ʚʩʪʨʝʯʘʝʤʦʩʪʴ 92%), Trachyneis aspera (85%), Cocconeis 

scutellum ʠ Licmophora flabellata (ʧʦ 77%), ʘ ʪʘʢʞʝ Cylindrotheca closterium, 

Nitzschia sigma ʠ Tabularia parva (ʧʦ 62%). ɺʧʝʨʚʳʝ ʜʣʷ ʢʨʳʤʩʢʦʛʦ ʧʨʠʙʨʝʞʴʷ 

ʏʸʨʥʦʛʦ ʤʦʨʷ ʫʢʘʟʘʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ Mastogloia pusilla var. subcapitata, 

ʦʙʥʘʨʫʞʝʥʥʘʷ ʥʘ ʛʣʫʙʠʥʝ 0.5 ʤ ʚ ʠʶʥʝ ʚ ʵʧʠʬʠʪʦʥʝ V. subulifera ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

17Áʉ ʠ ʩʦʣʸʥʦʩʪʠ 16.0 ă. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ɼɺ ʥʘ ʨʘʟʥʳʭ ʚʠʜʘʭ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʟʘʤʝʪʥʳʤ ʩʭʦʜʩʪʚʦʤ, ʠʥʜʝʢʩ ɹʨʝʷ-ʂʸʨʪʠʩʘ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ 

ʚʩʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʬʣʦʨ ɼɺ ʵʧʠʬʠʪʦʥʘ ʧʨʝʚʳʰʘʣ 0.45, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ 

ʤʝʣʢʦʚʦʜʥʦʩʪʴʶ ʠʩʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ, ʢʫʯʥʦʩʪʴʶ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʛʠʜʨʦʜʠʥʘʤʠʢʠ.  

ɸʥʘʣʠʟ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʘʪʦʤʦʚʳʭ 

ʩʦʦʙʱʝʩʪʚ ʚ ʨʘʟʥʳʝ ʤʝʩʷʮʳ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʩʝʟʦʥʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ. ɺʳʷʚʣʝʥʦ 8 ʚʠʜʦʚ (ʠʟ ʥʠʭ 5 ʜʦʤʠʥʠʨʫʶʱʠʭ), ʢʦʪʦʨʳʝ 

ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʵʧʠʬʠʪʦʥʝ ʨʘʟʥʳʭ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ ʝʞʝʤʝʩʷʯʥʦ: B. rutilans, G. 

marina, L. abbreviata, Navicula perminuta, N. ramosissima, Tabularia parva, T. 

tabulata ʠ Trachyneis aspera. 

ɿʠʤʦʡ (ʜʝʢʘʙʨʴïʬʝʚʨʘʣʴ) ʦʙʥʘʨʫʞʝʥʦ 20 ʚʠʜʦʚ ɼɺ. ʊʘʣʣʦʤʳ ʥʝʢʦʪʦʨʳʭ 

ʨʝʜʢʠʭ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ ʙʳʣʠ ʧʦʢʨʳʪʳ ʢʦʣʦʥʠʷʤʠ T. parva, ʢʦʪʦʨʳʡ ʥʘʨʷʜʫ ʩ 

N. perminuta ʜʦʤʠʥʠʨʦʚʘʣ ʚ ʵʪʦʪ ʩʝʟʦʥ. ʀʥʜʝʢʩ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʚʠʜʦʚ (DBP) 

ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 22ï32%. ɺʠʜʦʚʦʝ ʦʙʠʣʠʝ (S) (ʯʠʩʣʦ ʚʠʜʦʚ, ʦʪʤʝʯʝʥʥʳʭ 

ʧʨʠ ʧʨʦʩʯʸʪʝ ʢʣʝʪʦʢ ɼɺ ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ) ʠʟʤʝʥʷʣʦʩʴ ʦʪ 4 ʜʦ 13, ʯʠʩʣʝʥʥʦʩʪʴ 

ɼɺ ʥʝ ʧʨʝʚʳʰʘʣʘ 4Ĭ103 ʢʣ./ʩʤ2. 

ɺʝʩʥʦʡ (ʤʘʨʪïʤʘʡ) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 28 ʚʠʜʦʚ. ɺʠʜʦʚʦʝ ʦʙʠʣʠʝ ɼɺ 

ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 3 ʜʦ 13, ʘ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ 253Ĭ103 ʢʣ./ʩʤ2 (ʚ ʵʧʠʬʠʪʦʥʝ 

G. barbata, ʤʘʡ) ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ G. marina. ʀʥʜʝʢʩ DBP ʩʦʩʪʘʚʣʷʣ 21ï80%. 

ʃʝʪʦʤ (ʠʶʥʴïʘʚʛʫʩʪ) ʦʙʥʘʨʫʞʝʥʦ 42 ʚʠʜʘ. ɺ ʠʶʥʝ ʥʘʙʣʶʜʘʣʠ ʧʣʦʪʥʳʡ 

ʦʙʨʦʩʪ ʪʘʣʣʦʤʦʚ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ ʢʦʣʦʥʠʷʤʠ ʚʠʜʦʚ-ʦʙʨʘʩʪʘʪʝʣʝʡ ʩ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ G. marina, L. abbreviata ʠ N. ramosissima. ʀʥʜʝʢʩ DBP ʜʦʩʪʠʛʘʣ 

71%. ɺʠʜʦʚʦʝ ʦʙʠʣʠʝ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 11 ʜʦ 17. ʅʘʠʚʳʩʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʠʟʫʯʘʝʤʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩʦʩʪʘʚʣʷʣʘ 157Ĭ103 ʢʣ./ʩʤ2 (C. laetivirens, ʠʶʥʴ). ʉ 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʜʦ 26Áʉ ʚ ʘʚʛʫʩʪʝ ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ 

ʚʩʝʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʬʠʪʦʙʝʥʪʦʩʘ.  

ʆʩʝʥʴʶ (ʩʝʥʪʷʙʨʴ, ʦʢʪʷʙʨʴ) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 21 ʪʘʢʩʦʥ. ɺʠʜʦʚʦʝ ʦʙʠʣʠʝ 

ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 5 ʜʦ 16. ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ 17.0Ĭ103 ʢʣ./ʩʤ2 

(C. ciliatum, ʦʢʪʷʙʨʴ) ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ N. perminuta ʠ N. ramosissima, ʠʥʜʝʢʩ 

DBP ʥʝ ʧʨʝʚʳʰʘʣ 25%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ ʵʧʠʬʠʪʦʥʘ ʧʨʠʙʨʝʞʥʳʭ 

ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ ʃʘʩʧʠʥʩʢʦʡ ʙʫʭʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 57 ʚʠʜʘʤʠ ʩ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʣʦʥʠʘʣʴʥʳʭ ʚʠʜʦʚ-ʦʙʨʘʩʪʘʪʝʣʝʡ, 
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ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦ. ʅʘʠʚʳʩʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʜʠʘʪʦʤʦʚʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʦʪʤʝʯʝʥʘ ʚʝʩʥʦʡ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ï ʣʝʪʦʤ ʩ 

ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠʥʜʝʢʩʘ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʚ ʵʪʠ ʩʝʟʦʥʳ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʅʀʈ ñʂʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʨʩʢʠʭ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʛʠʜʨʦʙʠʦʥʪʦʚò ˉ ʛʦʩ. 

ʨʝʛʠʩʪʨʘʮʠʠ 124022400152-1. 

 

1. ʈʷʙʫʰʢʦ ʃ. ʀ. ʄʠʢʨʦʬʠʪʦʙʝʥʪʦʩ ʏʸʨʥʦʛʦ ʤʦʨʷ. ʉʝʚʘʩʪʦʧʦʣʴ: ʕʂʆʉʀ-

ɻʠʜʨʦʬʠʟʠʢʘ, 2013. 416 ʩ. 

2. ʅʝʚʨʦʚʘ ɽ.ʃ., ʈʝʚʢʦʚ ʅ.ʂ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʪʘʢʩʦʮʝʥʘ ʙʝʥʪʦʩʥʳʭ ʜʠʘʪʦʤʦʚʳʭ 

ʚʦʜʦʨʦʩʣʝʡ (Bacillariophyta) ʙʫʭʪʳ ʃʘʩʧʠ (ʏʸʨʥʦʝ ʤʦʨʝ, ʋʢʨʘʠʥʘ) // 

ɸʣʴʛʦʣʦʛʠʷ. 2003. 13 (3). ʉ. 269ï282. 

3. ʐʠʨʦʷʥ ɸ. ɻ., ɹʦʥʜʘʨʝʥʢʦ ɸ. ɺ., ʈʷʙʫʰʢʦ ʃ. ʀ. ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʜʦʥʥʳʭ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʵʧʠʬʠʪʦʥʘ ʤʘʢʨʦʬʠʪʦʚ ʙʫʭʪʳ ʃʘʩʧʠ 

(ʂʨʳʤ, ʏʸʨʥʦʝ ʤʦʨʝ) // ɺʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-

ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ : ʤʘʪʝʨʠʘʣʳ XXV  ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ. ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʰʢʦʣʳ ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ, ʛ. ʄʘʭʘʯʢʘʣʘ, 2-4 ʥʦʷʙʨʷ 2023 ʛ. ʄʘʭʘʯʢʘʣʘ: 

ɸʃɽʌ, 2023. ʉ. 326ï329. 
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ʄʀʂʈʆɹʀʆʊɸ ʄʆʈʉʂʆɻʆ ʃʔɼɸ ɸʄʋʈʉʂʆɻʆ ɿɸʃʀɺɸ 

ʗʇʆʅʉʂʆɻʆ ʄʆʈʗ ɺ 2021-2024 ɻɻ. 

ʖʨʠʢʦʚʘ ɽ. ɸ., ʆʨʣʦʚʘ ʊ. ʖ.  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ,  

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 

komcitykat@mail.ru 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʫʶʪʩʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ, ʦʙʠʪʘʶʱʠʝ ʚ 

ʤʦʨʩʢʦʤ ʣʴʜʫ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʧʠʱʝʚʳʤ 

ʨʝʩʫʨʩʦʤ ʚ ʧʝʨʠʦʜ ʪʘʷʥʠʷ ʣʴʜʘ, ʠʥʦʛʜʘ ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʦ 74% ʦʪ ʦʙʱʝʡ 

ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʘʢʚʘʪʦʨʠʠ [1]. ʅʘʭʦʜʷʱʠʡʩʷ ʥʘ ʶʛʝ ʈʦʩʩʠʠ ʟʘʣ. ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ), ʠʥʪʝʨʝʩʝʥ ʪʝʤ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʭʦʣʦʜʥʦʛʦ 

ʇʨʠʤʦʨʩʢʦʛʦ ʪʝʯʝʥʠʷ ʟʠʤʦʡ ʟʜʝʩʴ ʬʦʨʤʠʨʫʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʦʙʦʙʱʝʥʠʝ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʩʦʦʙʱʝʩʪʚʘ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚʦ ʣʴʜʫ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ. ʇʨʦʙʳ ʣʴʜʘ 

ʩʦʙʠʨʘʣʠ ʩ 2021 ʧʦ 2024 ʛʛ. ʩ 14 ʩʪʘʥʮʠʡ ʨʘʙʦʯʝʛʦ ʨʘʟʨʝʟʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʧʨʦʪʷʞʝʥʥʦʛʦ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʦʪ 

ʙʝʨʝʛʘ ʫ ʅʅʎʄɹ ɼɺʆ ʈɸʅ ʜʦ ʧʨʠʙʨʝʞʴʷ ʛ. ʇʨʠʤʝʪʥʘʷ. ʉʙʦʨ ʢʝʨʥʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʢʦʣʴʮʝʚʳʤ ʙʫʨʦʤ ʜʠʘʤʝʪʨʦʤ 15 ʩʤ, ʢʝʨʥʳ ʟʘʪʝʤ ʨʘʩʧʠʣʠʚʘʣʠ ʥʘ 

ʩʣʦʠ ʧʦ 5 ʩʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʝʪʦʢ. ʇʨʦʙʳ ʣʴʜʘ 

ʨʘʩʪʘʧʣʠʚʘʣʠ ʚ ʪʝʤʥʦʤ ʧʦʤʝʱʝʥʠʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ 

[2], ʧʦʩʣʝ ʯʝʛʦ ʬʠʢʩʠʨʦʚʘʣʠ ʨʘʩʪʚʦʨʦʤ ʋʪʝʨʤʝʣʷ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 

14 ʩʫʪ ʤʝʪʦʜʦʤ ʦʩʘʞʜʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʦʙʘʭ ʣʴʜʘ ʦʙʥʘʨʫʞʝʥʳ 257 

ʪʘʢʩʦʥʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 11 ʢʣʘʩʩʘʤ (ʪʘʙʣʠʮʘ). ʀʟ ʥʠʭ 37 ʦʧʨʝʜʝʣʝʥʳ ʜʦ ʨʦʜʘ, 

220 ï ʜʦ ʚʠʜʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 3 ʚʘʨʠʘʮʠʠ ʠ 3 ʬʦʨʤʳ.  

ʅʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʩʦʩʪʘʚ ʦʪʤʝʯʝʥ ʚ ʢʣʘʩʩʝ ʜʠʘʪʦʤʦʚʳʭ (63% ʦʪ 

ʦʙʱʝʛʦ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ), ʧʦʩʣʝ ʢʦʪʦʨʳʭ ʰʣʠ ʜʠʥʦʬʠʪʦʚʳʝ (28%), ʜʦʣʷ 

ʦʩʪʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʩʦʩʪʘʚʠʣʘ 8%. ʇʝʥʥʘʪʥʳʝ ʜʠʘʪʦʤʦʚʳʝ ʧʨʠ ʵʪʦʤ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʙ·ʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʜʦʚ (98), ʯʝʤ ʮʝʥʪʨʠʯʝʩʢʠʝ (64). ʉʨʝʜʠ 

ʜʠʥʦʬʣʘʛʝʣʣʷʪ ʥʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʦʢʘʟʘʣʩʷ ʨʦʜ Protoperidinium (25 

ʚʠʜʦʚ), ʩʨʝʜʠ ʜʠʘʪʦʤʝʡ ï Chaetoceros (14) ʠ Navicula (12). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʜ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʥʦ ʚ ʨʘʟʥʳʝ ʛʦʜʳ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚʦ ʣʴʜʫ ʨʘʟʣʠʯʘʣʩʷ. ɺ 2021 ʛ. 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 74 ʪʘʢʩʦʥʘ ʠʟ 6 ʢʣʘʩʩʦʚ, ʚ 2022 ʛ. ï 105 ʠʟ 8, ʚ 2023 ʛ. ï 150 

ʠʟ 11, ʟʠʤʦʡ 2023ï2024 ʛʛ. ʦʙʥʘʨʫʞʝʥʦ 199 ʪʘʢʩʦʥʦʚ ʠʟ 10 ʢʣʘʩʩʦʚ.  

ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʚ ʩʦʦʙʱʝʩʪʚʝ ʣʴʜʘ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʙʳʣʠ ʚʠʜʳ 

Chaetoceros socialis f. radians (F.Sch¿tt) Proshkina-Lavrenko 1963, Chlamydomonas 

sp., Detonula confervacea (Cleve) Gran 1900, Heterocapsa arctica Horiguchi 1997, 

Leptocylindrus danicus Cleve 1889, Navicula septentrionalis Cleve 1896, Nitzschia 

mailto:komcitykat@mail.ru
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frigida Grunow 1880, Nitzschia sp., Protoperidinium conicum (Gran) Balech 1974, 

Skeletonema sp. ʠ Thalassiosira nordenskioeldii Cleve 1873. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ 

ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʊʘʙʣʠʮʘ. ʏʠʩʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʘʢʩʦʥʦʚ ʚ ʢʣʘʩʩʘʭ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ 

 

ʂʣʘʩʩ 
ʏʠʩʣʦ 

ʪʘʢʩʦʥʦʚ 

Bacillariophyceae 162 

Dinophyceae 73 

Dictyochophyceae 7 

Chlorophyceae 3 

Euglenophyceae 3 

Coccolithophyceae 2 

Cryptophyceae 2 

Raphidophyceae 2 

Olisthodiscophyceae 1 

Pyramimonadophyceae 1 

Thecofilosea 1 

 

 
 

ʈʠʩʫʥʦʢ 1. ɺʠʜʳ, ʦʙʠʣʴʥʳʝ ʚʦ ʣʴʜʫ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ: ʘ ï Detonula 

confervacea, ʙ ï Chaetoceros socialis f. radians, ʚ ï Skeletonema sp., ʛ ï 

Thalassiosira nordenskioeldii, ʜ ï Nitzschia frigida, ʝ ï Heterocapsa arctica 
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʟʘʜʘʥʠʷ ʅʅʎʄɹ ɼɺʆ ʈɸʅ 

(ˉ124021900009-6) ʠ ʛʨʘʥʪʘ ˉ 169-15-2023-002 ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

 

1. Lee S.H., Whitledge T.E., Kang S.-H. Springtime production of bottom ice algae 

in the landfast sea ice zone at Barrow, Alaska // J. Exp. Mar. Biol. Ecol. 2008. 

V. 367, ˉ. 2. P. 204ï212. 

2. Rintala J.-M., Piiparinen J., Blomster J., et al. Fast direct melting of brackish sea-

ice samples results in biologically more accurate results than slow buffered 

melting // Polar Biol. 2014. V. 37. P. 1811ï1822. 

3. Ruggiero M.A., Gordon D.P., Orrell T.M., et al. A higher level classification of 

all living organisms // PloS One. 2015. V. 10. P. 1ï60. 
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ʅɽʁʊʈɸʃʔʅʆ-ʅɽʅɽʁʊʈɸʃʔʅʓɽ: ʄʀʂʈʆʉɸʊɽʃʃʀʊʅʓɽ 

ʃʆʂʋʉʓ, ʀʉʇʆʃʔɿʋɽʄʓɽ ɺ ʇʆʇʋʃʗʎʀʆʅʅʆ-ɻɽʅɽʊʀʏɽʉʂʆʄ 

ɸʅɸʃʀɿɽ ɼɸʃʔʅɽɺʆʉʊʆʏʅʆɻʆ ʊʈɽʇɸʅɻɸ APOSTICHOPUS 

JAPONICUS 

ʗʛʦʜʠʥʘ ɺ. ɼ., ɹʦʥʜʘʨʴ ɽ. ʀ., ɹʨʳʢʦʚ ɺ. ɸ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ 

ʈɸʅ,  

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, iagodinavd@gmail.com 

 

ʀʟʫʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʪʨʝʧʘʥʛʘ Apostichopus japonicus ʩ ʧʦʤʦʱʴʶ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʤʘʨʢʝʨʦʚ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʵʪʦʛʦ ʞʠʚʦʪʥʦʛʦ, ʧʦʤʦʛʘʝʪ ʨʘʟʨʘʙʦʪʘʪʴ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʝʛʦ ʦʭʨʘʥʝ. ʇʨʠʤʝʥʝʥʠʝ ʥʝʡʪʨʘʣʴʥʳʭ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ 

ʣʦʢʫʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʦʣʴʢʦ ʥʠʟʢʦʤʫ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʝʤʫ 

ʩʝʣʝʢʪʠʚʥʦʤʫ ʜʘʚʣʝʥʠʶ, ʯʘʱʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʟʣʠʯʠʷ ʠ/ʠʣʠ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ 

ʧʦʧʫʣʷʮʠʷʤʠ [1]. ɺʥʠʤʘʥʠʝ ʢ ʥʝʥʝʡʪʨʘʣʴʥʳʤ (ʘʜʘʧʪʠʚʥʳʤ) ʤʘʨʢʝʨʘʤ ʚ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʵʢʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʝ ʩʦʭʨʘʥʝʥʠʷ ʩʧʦʩʦʙʥʦ ʦʪʨʘʟʠʪʴ ʘʜʘʧʪʠʚʥʫʶ 

ʮʝʥʥʦʩʪʴ ʵʪʠʭ ʣʦʢʫʩʦʚ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʧʫʣʷʮʠʡ [2] ʠ ʩʚʷʟʘʪʴ ʬʝʥʦʪʠʧ ʩ 

ʛʝʥʦʪʠʧʦʤ ʚ ʜʠʘʧʘʟʦʥʝ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʝʡʪʨʘʣʴʥʦʝ ʠ ʘʜʘʧʪʠʚʥʦʝ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʠʤʝʪʴ ʨʘʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʜʦʣʛʦʩʨʦʯʥʦʝ ʚʳʞʠʚʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʦʜʥʦ ʠʟ ʥʠʭ (ʘʜʘʧʪʠʚʥʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ) ʧʦʟʚʦʣʠʪ ʧʦʧʫʣʷʮʠʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʠʧʘ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʛʦ 

ʣʦʢʫʩʘ (ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ñʥʝʡʪʨʘʣʴʥʦʩʪʠò) ʧʦʟʚʦʣʠʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ 

ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʝ: ʦʮʝʥʢʝ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʠʜʘ ʠʣʠ ʞʝ, ʝʩʣʠ ʦʥ 

ʩʚʷʟʘʥ ʩ ʘʜʘʧʪʠʚʥʳʤ ʛʝʥʦʤ, ʥʘ ʠʟʫʯʝʥʠʠ ʘʜʘʧʪʘʮʠʠ ʧʦʧʫʣʷʮʠʠ ʚ ʨʘʟʥʳʭ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʘʭ ʩʨʝʜʳ. 

ʈʘʥʝʝ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [3] ʤʳ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʦʪʢʣʦʥʝʥʠʝʤ ʦʪ 

ʥʝʡʪʨʘʣʴʥʦʩʪʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʘʥʘʣʠʟ 4 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʧʨʦʚʝʜʝʥ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʪʝʩʪ ʕʚʘʥʩʘ-

ɺʘʪʪʝʨʩʦʥʘ ʠ ʪʝʩʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʣʠʥʦʤʠʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ɼʠʨʠʭʣʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʘʥʘʣʠʟʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʪʝʩʪʦʚ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʝʡʪʨʘʣʴʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʚʳʷʚʣʝʥʳ (ʦʩʦʙʝʥʥʦ ʜʣʷ ʧʦʧʫʣʷʮʠʡ 

ʬʝʨʤ ʤʘʨʠʢʫʣʴʪʫʨʳ). ʇʨʠ ʵʪʦʤ ʧʦʠʩʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʤʘʨʢʝʨʦʚ ʚ ʛʝʥʦʤʝ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʦʜʥʦʛʦ ʠʟ ʣʦʢʫʩʦʚ ʚ ʙʝʣʦʢ-ʢʦʜʠʨʫʶʱʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʝʨʦʷʪʥʦʛʦ ʛʝʥʘ ʩʝʤʝʡʩʪʚʘ AF4/FMR2 4, ʚʭʦʜʷʱʝʛʦ ʚ 

ʢʦʤʧʣʝʢʩ ʩʫʧʝʨʵʣʦʥʛʘʮʠʠ ʠ ʷʚʣʷʶʱʝʛʦʩʷ ʘʢʪʠʚʘʪʦʨʦʤ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʪʝʧʣʦʚʦʤ ʩʪʨʝʩʩʝ. ʆʙʥʘʨʫʞʝʥʠʝ ʪʘʢʠʭ ʤʘʨʢʝʨʦʚ ʚ ʛʝʥʦʤʝ ʧʦʟʚʦʣʠʪ 

ʧʨʦʚʦʜʠʪʴ ʙʳʩʪʨʳʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʞʠʚʦʪʥʳʭ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʛʨʘʥʪ 

ˉ 21-74-30004). 
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ʇʈɽɼɽʃɸʄʀ ɺɽʉʅʆʁ 2025 ɻ. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʨʘʡʦʥʘʭ ʢʨʫʧʥʳʭ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ, ʧʨʠʦʙʨʝʣʦ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʢʘʢ ʨʘʟʜʝʣ ʩʘʥʠʪʘʨʥʦʡ ʛʠʜʨʦʙʠʦʣʦʛʠʠ. ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 

ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʢʘʢ ʚʥʫʪʨʠ ʘʢʚʘʪʦʨʠʠ ʧʦʨʪʘ 

ʊʫʘʧʩʝ, ʪʘʢ ʠ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ, ʚ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʤʦʨʷ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 2025 

ʛ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʣʘʥʢʪʦʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚʳʧʦʣʥʝʥʳ ʥʘ ʯʝʪʳʨʝʭ ʩʪʘʥʮʠʷʭ 

ʚʥʫʪʨʠ ʘʢʚʘʪʦʨʠʠ ʧʦʨʪʘ ʊʫʘʧʩʝ ʠ ʥʘ ʦʜʥʦʡ ʩʪʘʥʮʠʠ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʚ ʤʘʨʪʝ ʠ 

ʤʘʝ 2025 ʛ. ʇʨʦʙʳ (1 ʣ) ʦʪʙʠʨʘʣʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʩ 

ʙʦʨʪʘ ʩʫʜʥʘ ʩ ʧʦʤʦʱʴʶ ʧʣʘʩʪʠʢʦʚʦʛʦ ʙʘʪʦʤʝʪʨʘ ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʨʘʩʪʚʦʨʦʤ 

ʃʶʛʦʣʷ. ɼʫʙʣʠʢʘʪʳ ʧʨʦʙ (0.2 ʣ) ʬʠʢʩʠʨʦʚʘʣʠ ʨʘʩʪʚʦʨʦʤ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 1ï2% ʠ ʩʛʫʱʘʣʠ ʦʩʘʜʦʯʥʳʤ ʤʝʪʦʜʦʤ 

[1]. ʇʦʜʩʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 

ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʢʘʤʝʨ ʅʘʞʦʪʪʘ, ʦʙʲʝʤʦʤ 0.05 ʠ 0.1 ʤʣ ʧʦʜ 

ʤʠʢʨʦʩʢʦʧʦʤ ʄʠʢʤʝʜ-2 ʧʨʠ ʦʙʲʝʢʪʠʚʘʭ 10Ĭ/0,30 ʠ 40Ĭ/0,65. ɹʠʦʤʘʩʩʫ 

ʚʦʜʦʨʦʩʣʝʡ ʦʮʝʥʠʚʘʣʠ ʦʙʲʝʤʥʳʤ ʤʝʪʦʜʦʤ, ʠʩʧʦʣʴʟʫʷ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠ 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ ʦʙʲʝʤʘ ʢʣʝʪʦʢ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ [2]. ʇʨʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʝ ʨʫʢʦʚʦʜʩʪʚʘ [3, 4]. 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʤʘʨʪʝ 

ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 23, ʚ ʤʘʝ ï 42 ʚʠʜʘʤʠ ʚʦʜʦʨʦʩʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

15 ʠ 23 ʚʠʜʘ ʜʠʘʪʦʤʦʚʳʭ ʠ 14 ʠ 18 ʚʠʜʦʚ ʜʠʥʦʬʣʘʛʝʣʣʷʪ. ʏʠʩʣʦ ʚʠʜʦʚ ʚ ʨʘʡʦʥʝ 

ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ ʚ ʤʘʨʪʝ (22 ʚʠʜʘ) ʠ ʤʘʝ (29) ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʪʝ ʞʝ ʤʝʩʷʮʳ ʥʘ 

ʩʪʘʥʮʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʨʪʫ (15 ʠ 26 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʤʘʨʪʝ 2025 ʛ. ɺ 

ʘʢʚʘʪʦʨʠʠ ʧʦʨʪʘ ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʩʦʩʪʘʚʠʣʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 170 ʪʳʩ. ʢʣ/ʣ ʠ 150 ʤʛ/ʤ3. ɼʠʘʪʦʤʦʚʳʝ ʬʦʨʤʠʨʦʚʘʣʠ ʦʩʥʦʚʫ 

ʯʠʩʣʝʥʥʦʩʪʠ (90%) ʠ 85% ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ɼʦʤʠʥʠʨʦʚʘʣʠ ʩʨʝʜʠ ʥʠʭ 

Skeletonema costatum, Chaetoceros curvisetus ʠ Thalassiosira sp. ɼʨʫʛʠʝ ʚʠʜʳ ʨʦʜʘ 

Chaetoceros, ʘ ʪʘʢʞʝ Leptocylindrus danicus, Pseudo-nitzschia seriata ʠ 

Thalassionema nitzschioides ʨʘʟʚʠʚʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʩʫʙʜʦʤʠʥʘʥʪ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ 

ʜʠʥʦʬʣʘʛʝʣʣʷʪ ʦʪʤʝʯʝʥʳ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ (1% ʯʠʩʣʝʥʥʦʩʪʠ ʠ 12% 

ʙʠʦʤʘʩʩʳ), ʦʩʥʦʚʥʳʤʠ ʙʳʣʠ Prorocentrum micans, Scrippsiella acuminata ʠ 

Ceratium tripos. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʨʫʛʠʭ ʦʪʜʝʣʦʚ ʚʦʜʦʨʦʩʣʝʡ ʚ ʩʫʤʤʝ 

ʬʦʨʤʠʨʦʚʘʣʠ 9% ʯʠʩʣʝʥʥʦʩʪʠ ʠ 3% ʙʠʦʤʘʩʩʳ. ɺ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʟʥʘʯʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ (233 ʪʳʩ. ʢʣ./ʣ ʠ 179 ʤʛ/ʤ3) ʙʳʣʠ ʚ 1.2ï

1.4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʨʘʡʦʥʝ ʧʦʨʪʘ. ɼʦʤʠʥʠʨʦʚʘʣʠ (79% ʦʙʱʠʭ ʟʥʘʯʝʥʠʡ 
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ʯʠʩʣʝʥʥʦʩʪʠ ʠ 49% ʙʠʦʤʘʩʩʳ) ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ, ʚ ʦʩʥʦʚʥʦʤ Skeletonema 

costatum ʠ ʚʠʜʳ ʨʦʜʘ Chaetoceros: Ch. curvisetus, Ch. insignis ʠ Ch. socialis. ʅʘ 

ʫʨʦʚʥʝ ʩʫʙʜʦʤʠʥʘʥʪ ʨʘʟʚʠʚʘʣʠʩʴ Leptocylindrus danicus, Pseudo-nitzschia seriata 

ʠ Thalassionema nitzschioides. ʉʨʝʜʠ ʜʠʥʦʬʣʘʛʝʣʣʷʪ (10% ʦʙʱʠʭ ʟʥʘʯʝʥʠʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ 45% ʙʠʦʤʘʩʩʳ) ʧʨʝʦʙʣʘʜʘʣʠ Glenodinium sp., Scrippsiella 

acuminata, Ceratium tripos, C. furca, Prorocentrum micans ʠ ʚʠʜʳ ʨʦʜʘ Diplopsalis. 

ʉʠʥʝʟʝʣʝʥʳʝ, ʢʨʠʧʪʦʬʠʪʦʚʳʝ ʠ ʟʦʣʦʪʠʩʪʳʝ ʚ ʩʫʤʤʝ ʬʦʨʤʠʨʦʚʘʣʠ 11% ʦʙʱʠʭ 

ʟʥʘʯʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ 6% ʙʠʦʤʘʩʩʳ ʧʣʘʥʢʪʦʥʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʣʘʥʢʪʦʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʤʘʝ 2025 ʛ. ɺ 

ʘʢʚʘʪʦʨʠʠ ʧʦʨʪʘ ʟʥʘʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ (241 ʪʳʩ. ʢʣ./ʣ ʠ 259 ʤʛ/ʤ3) 

ʙʳʣʠ ʚ 1.5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʤʘʨʪʝ. ɼʦʤʠʥʠʨʦʚʘʣʠ (81% ʦʙʱʠʭ ʟʥʘʯʝʥʠʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ 88% ʙʠʦʤʘʩʩʳ) ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ, ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʨʝʦʙʣʘʜʘʣʠ Chaetoceros affinis ʠ Pseudonitzschia pseudodelicatissima. ʅʘ ʫʨʦʚʥʝ 

ʩʫʙʜʦʤʠʥʘʥʪ ʨʘʟʚʠʚʘʣʩʷ ʢʦʤʧʣʝʢʩ ʥʝʢʨʫʧʥʳʭ ʚʠʜʦʚ Chaetoceros compressus, Ch. 

curvisetus, Ch. socialis, Pseudonitzschia seriata, Skeletonema costatum ʠ 

Thalassionema nitzschioides. ɺʝʣʠʯʠʥʫ ʙʠʦʤʘʩʩʳ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʣʠ Ch. 

affinis, Ch. curvisetus, Ch. scabrosus, Pseudonitzschia seriata ʠ ʢʨʫʧʥʳʡ 

ʪʨʦʧʠʯʝʩʢʠʡ ʚʠʜ Pseudosolenia calcar-avis. ʉʨʝʜʠ ʜʠʥʦʬʣʘʛʝʣʣʷʪ, 

ʬʦʨʤʠʨʦʚʘʚʰʠʭ ʤʝʥʝʝ 1% ʦʙʱʠʭ ʟʥʘʯʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ 9% ʙʠʦʤʘʩʩʳ, ʦʩʥʦʚʫ 

ʙʠʦʤʘʩʩʳ ʬʦʨʤʠʨʦʚʘʣʠ Ceratium cf. tripos, Protoperidinium depressum ʠ 

Prorocentrum micans. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʧʨʠʤʥʝʟʠʝʚʳʭ (Emiliania huxleyi) 

ʩʦʩʪʘʚʠʣʠ 19% ʯʠʩʣʝʥʥʦʩʪʠ ʠ 3% ʙʠʦʤʘʩʩʳ. ɺ ʦʪʢʨʳʪʦʤ ʨʘʡʦʥʝ ʤʦʨʷ ʟʥʘʯʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʧʣʘʥʢʪʦʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ (433 ʪʳʩ. ʢʣ/ʣ ʠ 665 ʤʛ/ʤ3) 

ʙʳʣʠ ʚ 1.8 ʠ 2.6 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʘʢʚʘʪʦʨʠʠ ʧʦʨʪʘ. ɼʠʘʪʦʤʦʚʳʝ ʬʦʨʤʠʨʦʚʘʣʠ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ (46%) ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ (57%) ʬʠʪʦʧʣʘʥʢʪʦʥʘ. 

ɼʦʤʠʥʠʨʦʚʘʣʠ ʩʨʝʜʠ ʥʠʭ ʚ ʦʩʥʦʚʥʦʤ ʪʝ ʞʝ ʚʠʜʳ, ʯʪʦ ʠ ʚ ʧʦʨʪʫ: Ch. affinis, 

Ch.curvisetus, Pseudonitzschia pseudodelicatissima, P. seriata ʠ Thalassionema 

nitzschioides. ʈʘʟʚʠʪʠʝ ʧʨʠʙʨʝʞʥʳʭ ʤʝʟʦʩʘʧʨʦʙʥʳʭ ʚʦʜʦʨʦʩʣʝʡ Skeletonema 

costatum ʠ Ch. socialis ʟʜʝʩʴ ʥʝ ʦʪʤʝʯʝʥʦ, ʥʦ ʚ ʟʘʤʝʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʟʚʠʚʘʣʩʷ 

Ch. insignis. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʠʥʦʬʣʘʛʝʣʣʷʪ ʬʦʨʤʠʨʦʚʘʣʠ 1% ʯʠʩʣʝʥʥʦʩʪʠ ʠ 36% 

ʙʠʦʤʘʩʩʳ, ʦʩʥʦʚʥʳʤʠ ʙʳʣʠ ʢʨʫʧʥʳʝ ʛʝʪʝʨʦʪʨʦʬʥʳʝ ʚʠʜʳ Spatulodinium 

pseudonoctiluca ʠ cf. Kofoidinium pavillardii, ʥʝʜʘʚʥʠʝ ʚʩʝʣʝʥʮʳ ʚ ʵʢʦʩʠʩʪʝʤʫ 

ʏʝʨʥʦʛʦ ʤʦʨʷ, ʩʦʩʪʘʚʠʚʰʠʝ ʚ ʩʫʤʤʝ 25% ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʧʣʘʥʢʪʦʥʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ Ceratium cf. tripos. ɺ ʦʪʢʨʳʪʦʤ ʨʘʡʦʥʝ ʤʦʨʷ ʦʪʤʝʯʝʥʦ 

ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʢʦʩʤʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʚʠʜʘ ʢʦʢʢʦʣʠʪʦʬʦʨʠʜ (Emiliania 

huxleyi), ʩʦʩʪʘʚʠʚʰʝʛʦ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ (53%) ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ 6% 

ʙʠʦʤʘʩʩʳ ʚʩʝʛʦ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʡʦʥʘʭ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ ʥʘʧʨʦʪʠʚ ʧʦʨʪʘ ʊʫʘʧʩʝ 

ʚʝʣʠʯʠʥʳ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʜʦʣʷ ʧʨʠʤʥʝʟʠʝʚʳʭ, ʘ ʪʘʢʞʝ 

ʦʙʱʝʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʣʘʥʢʪʦʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ 

ʘʢʚʘʪʦʨʠʠ ʧʦʨʪʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʟʘʜʘʥʠʷ ʖʅʎ ʈɸʅ ˉ. 125012100503-4. 
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ʇɸʈʊʅɽʈʓ ʂʆʅʌɽʈɽʅʎʀʀ 
 

 
 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʟʘʙʦʪʘ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʞʠʪʝʣʷʭ ï 

ʧʨʠʦʨʠʪʝʪ ˉ1 ʚ ʨʘʙʦʪʝ ɸʆ çɺʦʩʪʦʯʥʳʡ ʇʦʨʪè. 

ʆʪ ʚʳʧʫʩʢʘ ʤʠʣʣʠʦʥʦʚ ʤʘʣʴʢʦʚ ʨʳʙ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʰʪʘʙʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ï ʢʦʤʧʘʥʠʷ ʚʥʦʩʠʪ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʧʨʠʨʦʜʳ ʇʨʠʤʦʨʴʷ. ʅʝʜʘʨʦʤ ʥʘʰ ʝʞʝʛʦʜʥʳʡ çʕʢʦʤʘʨʘʬʦʥè ʫʞʝ 10 ʣʝʪ 

ʚʜʦʭʥʦʚʣʷʝʪ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʥʘ ʟʘʙʦʪʫ ʦ ʧʣʘʥʝʪʝ. 

ʉʨʝʜʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʦʧʨʦʛʨʘʤʤ ʩʪʠʚʠʜʦʨʥʦʡ ʢʦʤʧʘʥʠʠ ʦʩʦʙʦʝ 

ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʧʦʜʜʝʨʞʢʘ ʧʨʦʝʢʪʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʤʦʨʩʢʦʡ 

ʙʠʦʣʦʛʠʠ ʠʤʝʥʠ ɸʣʝʢʩʝʷ ɺʠʢʪʦʨʦʚʠʯʘ ɾʠʨʤʫʥʩʢʦʛʦ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 

ʉ 2021 ʛʦʜʘ, ʚ ʨʘʤʢʘʭ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʩʦʛʣʘʰʝʥʠʷ, ʧʨʝʜʧʨʠʷʪʠʝ ʦʢʘʟʳʚʘʝʪ 

ʧʦʜʜʝʨʞʢʫ ʧʨʦʝʢʪʘʤ ʧʨʠʤʦʨʩʢʠʭ ʫʯʸʥʳʭ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʠʟʫʯʝʥʠʝ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʧʨʠʙʨʝʞʥʦʡ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʠ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ 

ʩʪʘʙʠʣʴʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. 

ɿʘ ʵʪʦ ʚʨʝʤʷ ʧʦʨʪʦʚʠʢʠ ʧʨʠʦʙʨʝʣʠ ʩʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʢʘʤʝʨʳ ʜʣʷ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʣʘʨʛʘʤʠ ʚ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʥʘ ʦʩʪʨʦʚʝ ʂʝʥʪʘʚʨ ʚ 

ʤʦʨʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ, ʧʦʜʘʨʠʣʠ ʦʢʝʘʥʘʨʠʫʤʫ ʟʠʤʥʠʡ ʢʘʨʘʥʪʠʥʥʳʡ ʤʦʜʫʣʴ ʩʦ 

ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʦʩʥʘʱʝʥʠʝʤ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʟʘʢʫʧʠʣʠ ʥʦʚʦʝ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʩʤʦʪʨʘ ʠ ʙʠʦʧʩʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 

ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

çɺʦʩʪʦʯʥʠʢʠè ʨʝʛʫʣʷʨʥʦ ʬʠʥʘʥʩʠʨʫʶʪ ʥʘʫʯʥʳʝ ʵʢʩʧʝʜʠʮʠʡ, 

ʦʨʛʘʥʠʟʘʮʠʶ ʢʨʫʛʣʳʭ ʩʪʦʣʦʚ ʠ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ 

ʠ ʟʘʱʠʪʝ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʇʦʤʦʱʴ ɸʆ çɺʦʩʪʦʯʥʳʡ ʇʦʨʪè ʩʪʘʣʘ ʙʦʣʴʰʠʤ ʧʦʜʩʧʦʨʴʝʤ ʜʣʷ ʫʯʝʥʳʭ ʚ 

ʜʝʣʝ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʧʦʧʫʣʷʮʠʠ ʫʥʠʢʘʣʴʥʦʛʦ ʧʷʪʥʠʩʪʦʛʦ ʪʶʣʝʥʷ-ʣʘʨʛʠ. 
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ʅʘ ʩʪʦʨʦʥʝ ʧʨʠʨʦʜʳ 

ü ʉʦʪʨʫʜʥʠʯʘʝʤ ʩ ʥʘʫʢʦʡ 

ü ɹʝʩʢʦʤʧʨʦʤʠʩʩʥʦ ʩʦʙʣʶʜʘʝʤ ʧʨʘʚʠʣʘ ʨʳʙʦʣʦʚʩʪʚʘ 

ü ʈʘʟʚʠʚʘʝʤ ʪʝʭʥʦʣʦʛʠʠ ʙʝʟʦʪʭʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ü ʇʦʚʳʰʘʝʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʣʦʪʘ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ 

ʫʛʣʝʨʦʜʥʦʛʦ ʩʣʝʜʘ 

ü ɾʠʚʝʤ ʠ ʨʘʙʦʪʘʝʤ ʧʦ ʧʨʠʥʮʠʧʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ 

www.russiancrab.ru 
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ʆʆʆ çɻʨʫʧʧʘ ʢʦʤʧʘʥʠʡ ʃʘʙʢʦʥʮʝʧʪè ð ʦʬʠʮʠʘʣʴʥʳʡ ʜʠʩʪʨʠʙʴʶʪʦʨ 

ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ, 

ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ, ʦʙʱʝʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʝʙʝʣʠ ʠ ʨʘʩʭʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʉʦʙʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ, ʥʘ ʦʜʥʦʡ ʠʟ ʥʠʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʟʣʦʚʘʷ ʩʙʦʨʢʘ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ 

ʞʠʜʢʦʩʪʥʳʭ ʭʨʦʤʘʪʦʛʨʘʬʦʚ ʧʦʜ ʪʦʨʛʦʚʦʡ ʤʘʨʢʦʡ LicArt 62, ʥʘ ʜʨʫʛʦʡ ï ʧʦʣʥʳʡ 

ʮʠʢʣ ʩʙʦʨʢʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʝʩʦʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʣʷ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ. 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʘʥʠʠ: 

ü ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʦʩʥʘʱʝʥʥʘʷ ʩʦʚʨʝʤʝʥʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʚʦʜʠʪʴ ʧʦʣʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʠʙʦʨʦʚ, 

ʦʧʝʨʘʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʠ ʢʣʠʝʥʪʩʢʠʤʠ ʤʝʪʦʜʠʢʘʤʠ 

ü ʉʦʙʩʪʚʝʥʥʦʝ ʩʙʦʨʦʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʚʳʩʦʢʦʪʦʯʥʦʛʦ 

ʚʝʩʦʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ. 

ü ʆʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʣʘʙʦʨʘʪʦʨʠʡ ʟʘʢʘʟʯʠʢʦʚ: ʥʘʯʘʣʴʥʦʝ, 

ʫʛʣʫʙʣʝʥʥʦʝ, ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ, ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʝ. 

ü ɺʦʟʤʦʞʥʦʩʪʠ ʧʦ ʜʦʨʘʙʦʪʢʝ ʠ ʘʜʘʧʪʘʮʠʠ ʧʨʠʙʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʪʦʨʦʥʥʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʜ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʟʘʜʘʯʠ ʟʘʢʘʟʯʠʢʦʚ. 

www.labconcept.ru 
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