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ɻʣʫʱʝʥʢʦ ʖʨʠʡ ʅʠʢʦʣʘʝʚʠʯ, ʧʨʦʬ., ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɼɺʌʋ), 

ʬʠʣʠʘʣ ʚ ʛ. ʋʩʩʫʨʠʡʩʢʝ;  
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ʊʨʫʭʠʥ ɸʣʝʢʩʝʡ ʄʠʭʘʡʣʦʚʠʯ, ʚʥʩ, ʜʦʮ., ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ  
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ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʤʦʨʩʢʠʭ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʛʦʚʦʨʠʪ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʘ ʦ. ʉʪʝʥʠʥʘ ʤʝʣʢʦʚʦʜʥʦʛʦ ʟʘʣʠʚʘ ʠʣʠ ʣʘʛʫʥʳ. ʇʨʠʤʝʨʥʦ 1920-1820 ʣ. ʥ. ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ ʧʨʦʠʟʦʰʣʦ ʝʸ ʦʪʜʝʣʝʥʠʝ ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʬʦʨʤʦʡ 

(ʛʘʣʝʯʥʳʤ ʙʝʨʝʛʦʚʳʤ ʚʘʣʦʤ) ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʟʝʨʘ. ʇʨʠʩʫʪʩʪʚʠʝ ʧʘʯʢʠ ʛʠʪʪʠʠ ʚ ʨʘʟʨʝʟʝ c 

ʧʳʣʴʮʦʡ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʦʪʩʫʪʩʪʚʠʝ ʤʦʨʩʢʠʭ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʜʠʘʪʦʤʦʚʳʭ 

ʚʦʜʦʨʦʩʣʝʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʟʸʨʥʦʡ ʩʪʘʜʠʠ ʵʚʦʣʶʮʠʠ ʣʘʛʫʥʳ. ʇʦʭʦʣʦʜʘʥʠʝ ʢʣʠʤʘʪʘ ʚ 

ʥʘʯʘʣʝ ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ ʧʨʠʚʝʣʦ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʜʫʙʦʚʦ-ʙʝʨʸʟʦʚʳʭ ʣʝʩʦʚ ʩ ʫʯʘʩʪʠʝʤ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʠ ʧʦʜʣʝʩʢʦʤ ʠʟ ʣʝʩʧʝʜʝʮʳ. ʃʘʛʫʥʥʦʝ ʦʟʝʨʦ ʧʦʩʪʝʧʝʥʥʦ ʟʘʙʦʣʘʯʠʚʘʣʦʩʴ ʠ 

ʟʘʨʘʩʪʘʣʦ, ʩʦʢʨʘʱʘʷʩʴ ʚ ʨʘʟʤʝʨʘʭ ʜʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʦ. ʉʪʝʥʠʥʘ ʧʨʦʠʟʦʰʣʦ ʥʝ ʨʘʥʝʝ ʩʝʨʝʜʠʥʳ XIX  ʚʝʢʘ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʤʘʣʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʧʝʨʠʦʜʘ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʚʳʰʝʥʠʷ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦ 

ʚʳʨʘʟʠʣʦʩʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʦʩʦʙʝʥʥʦ ʜʫʙʘ 

ʤʦʥʛʦʣʴʩʢʦʛʦ (Quercus mongolica), ʛʨʘʙʘ ʩʝʨʜʮʝʣʠʩʪʥʦʛʦ (Carpinus cordata) ʚ ʩʦʩʪʘʚʝ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʦ. ʉʪʝʥʠʥʘ, ʪʘʢ ʠ ʚʩʝʭ ʦʩʪʨʦʚʦʚ ʟʘʣʠʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʪʨʦʚʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʤʦʨʩʢʦʡ 

ʟʘʧʦʚʝʜʥʠʢ, ʛʦʣʦʮʝʥ, ʨʘʟʚʠʪʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

                                                 
*ʃʷʱʝʚʩʢʘʷ ʄʘʨʠʥʘ ʉʝʨʛʝʝʚʥʘ, ʢʘʥʜ. ʛʝʦʛʨ. ʥʘʫʢ, ʫʯʸʥʳʡ ʩʝʢʨʝʪʘʨʴ, ʊʠʭʦʦʢʝʘʥʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ɼɺʆ ʈɸʅ (ʊʀɻ ɼɺʆ ʈɸʅ), e-mail: lyshevskay@mail.ru; ɻʘʥʟʝʡ ʂʠʨʠʣʣ 

ʉʝʨʛʝʝʚʠʯ, ʢʘʥʜ. ʛʝʦʛʨ. ʥʘʫʢ, ʟʘʤ. ʜʠʨʝʢʪʦʨʘ, ʊʀɻ ɼɺʆ ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, e-mail: 

geo2005.84@mail.ru; ʄʘʢʘʨʦʚʘ ʊʘʪʴʷʥʘ ʈʦʩʪʠʩʣʘʚʦʚʥʘ ï ʢʘʥʜ. ʛʝʦʛʨ. ʥʘʫʢ, ʩʥʩ, ʊʀɻ ɼɺʆ 

ʈɸʅ, e-mail: mctatiana@mail.ru. 
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ɺʚʝʜʝʥʠʝ. ɸʨʭʠʧʝʣʘʛ ʈʠʤʩʢʦʛʦ-ʂʦʨʩʘʢʦʚʘ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʚ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʠʪ 8 

ʢʨʫʧʥʳʭ ʦʩʪʨʦʚʦʚ ʠ ʮʝʣʘʷ ʩʝʨʠʷ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʩʢʘʣ. ʆʩʪʨʦʚʘ ʦʪʥʦʩʷʪʩʷ 

ʢ ɺʦʩʪʦʯʥʦʤʫ ʫʯʘʩʪʢʫ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʤʦʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ (ɼɺɻʄɿ) ʠ 

ʬʦʨʤʠʨʫʶʪ ʝʛʦ ʮʝʥʪʨʘʣʴʥʫʶ, ʷʜʝʨʥʫʶ ʯʘʩʪʴ ʩ ʥʘʠʙʦʣʝʝ ʩʪʨʦʛʠʤ 

ʟʘʧʦʚʝʜʥʳʤ ʨʝʞʠʤʦʤ [1]. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʜʨʫʛʠʭ ʦʩʪʨʦʚʘʭ ʟʘʣʠʚʘ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʘʨʭʠʧʝʣʘʛʝ ʀʤʧʝʨʘʪʨʠʮʳ ɽʚʛʝʥʠʠ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʇʊʂ) ʦʩʪʨʦʚʦʚ ʈʠʤʩʢʦʛʦ-

ʂʦʨʩʘʢʦʚʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʚʘʞʥʝʡʰʝʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʩʪʨʦʚʦʚ ʷʚʣʷʝʪʩʷ ʠʭ 

ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ ʦʪ ʤʘʪʝʨʠʢʦʚʦʡ ʩʫʰʠ ʩ ʩʦʯʝʪʘʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʟʘʤʢʥʫʪʳʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʯʪʦ ʪʘʢʞʝ ʥʘʭʦʜʠʪ ʩʚʦʸ ʦʪʨʘʞʝʥʠʝ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʨʝʘʢʮʠʠ ʇʊʂ ʥʘ ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʨʦʚʘ ɼɺɻʄɿ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʵʪʘʣʦʥʥʳʝ ʫʯʘʩʪʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʩʪʨʦʚʥʳʭ ʛʝʦʩʠʩʪʝʤ ʶʛʘ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ 

ʠʩʪʦʨʠʶ ʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʦʩʪʨʦʚʦʚ, ʘ ʪʘʢʞʝ ʜʝʣʘʪʴ ʧʨʦʛʥʦʟʥʳʝ 

ʦʮʝʥʢʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʝʦʩʠʩʪʝʤ ʚ ʭʦʜʝ ʛʣʦʙʘʣʴʥʳʭ ʧʨʠʨʦʜʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʆʩʪʨʦʚ ʉʪʝʥʠʥʘ ʚ ʩʚʷʟʠ ʩ ʤʘʣʳʤʠ ʨʘʟʤʝʨʘʤʠ, 

ʜʦʩʪʘʪʦʯʥʦʡ ʫʜʘʣʸʥʥʦʩʪʴʶ ʦʪ ʤʘʪʝʨʠʢʦʚʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʜʣʠʪʝʣʴʥʦʡ 

ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴʶ ʬʣʦʨʳ [2] ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʷʤʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʦʩʪʨʦʚʦʚ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʪʘʢ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ 

ʥʠʤʠ ʪʝʨʨʠʪʦʨʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʖʞʥʦʛʦ ʇʨʠʤʦʨʴʷ. ʈʘʥʝʝ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ. ʉʪʝʥʠʥʘ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʘʣʝʦʫʩʣʦʚʠʡ ʦ. ʉʪʝʥʠʥʘ ʚ 

ʩʨʝʜʥʝʤ-ʧʦʟʜʥʝʤ ʛʦʣʦʮʝʥʝ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ, ʚʳʧʦʣʥʝʥʳ 

ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ ʠ ʟʘʣʦʞʝʥ ʨʘʟʨʝʟ ʤʦʱʥʦʩʪʴʶ 155 ʩʤ, ʦʩʫʱʝʩʪʚʣʝʥʳ 

ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʡ, ʜʠʘʪʦʤʦʚʳʡ ʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʡ ʘʥʘʣʠʟʳ ʦʙʨʘʟʮʦʚ, 

ʚʳʜʝʣʝʥʳ ʪʨʠ ʧʘʣʠʥʦʟʦʥʳ ʠ ʪʨʠ ʜʠʘʪʦʤʦʚʳʭ ʢʦʤʧʣʝʢʩʘ, ʧʦʩʪʨʦʝʥʳ ʢʘʨʪʳ 

ʧʘʣʝʦʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʥʳʭ ʚʨʝʤʝʥʥʳʭ ʩʨʝʟʦʚ ʩʨʝʜʥʝʛʦ-ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ. 

ʆʩʪʨʦʚ ʉʪʝʥʠʥʘ ð ʚʪʦʨʦʡ ʧʦ ʚʝʣʠʯʠʥʝ ʚ ʘʨʭʠʧʝʣʘʛʝ ʈʠʤʩʢʦʛʦ-

ʂʦʨʩʘʢʦʚʘ, ʨʘʩʧʦʣʦʞʝʥ ʚ 53 ʢʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʛ. ɺʣʘʜʠʚʦʩʪʦʢ ʠ ʚ 19 ʢʤ ʢ 

ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʧʛʪ. ʉʣʘʚʷʥʢʘ; ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʍʘʩʘʥʩʢʦʤʫ 

ʨʘʡʦʥʫ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ; ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʦʩʪʨʦʚʘ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨʦ-

ʟʘʧʘʜ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2,4 ʢʤ, ʥʘʠʙʦʣʴʰʘʷ ʰʠʨʠʥʘ 0,9 ʢʤ (ʈʠʩ. 1).  
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ʆʩʪʨʦʚ ʩʣʦʞʝʥ ʧʦʨʦʜʘʤʠ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʠʥʪʨʫʟʠʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠʟ ʢʚʘʨʮʝʚʳʭ ʜʠʦʨʠʪʦʚ ʠ ʛʨʘʥʦʜʠʦʨʠʪʦʚ, ʘ ʪʘʢʞʝ ʛʨʘʥʠʪʦʚ [3]. 

ʈʝʣʴʝʬ ʦ. ʉʪʝʥʠʥʘ ʥʠʟʢʦʛʦʨʥʳʡ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʦʡ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

144 ʤ. ʉ ʩʝʚʝʨʥʦʡ, ʚʦʩʪʦʯʥʦʡ ʠ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʦʩʪʨʦʚ ʦʢʘʡʤʣʷʶʪ 

ʘʙʨʘʟʠʦʥʥʳʝ ʙʝʨʝʛʘ ʩ ʚʳʩʦʪʦʡ ʢʣʠʬʘ ʜʦ 20-25 ʤ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʘʤʥʠ ʠ 

ʨʠʬʳ. ʊʦʣʴʢʦ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦʩʪʨʦʚʘ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʝʙʦʣʴʰʦʡ ʧʦʣʦʛʠʡ ʫʯʘʩʪʦʢ, ʦʙʨʘʤʣʸʥʥʳʡ ʰʪʦʨʤʦʚʳʤ ʚʘʣʦʤ ʠʟ 

ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪ ʙʝʩʩʪʦʯʥʦʝ ʧʦʥʠʞʝʥʠʝ ʩ 

ʦʟʝʨʦʤ ʣʘʛʫʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

 

 
ʈʠʩ. 1. ʆʩʪʨʦʚʘ ʘʨʭʠʧʝʣʘʛʘ ʈʠʤʩʢʦʛʦ-ʂʦʨʩʘʢʦʚʘ. 

Fig. 1. The Islands of the Rimsky-Korsakov Archipelago. 

 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʤʫʩʩʦʥʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ. ɼʣʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʭʘʨʘʢʪʝʨʥʳ 

ʩʠʣʴʥʳʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʚʝʪʨʘ, ʜʣʷ ʣʝʪʥʝʛʦ ð ʶʛʦ-ʚʦʩʪʦʯʥʳʝ. ɺ ʩʨʝʜʥʝʤ ʚ 

ʛʦʜ ʚʳʧʘʜʘʝʪ 800 ʤʤ ʦʩʘʜʢʦʚ, ʨʝʜʢʦ ʜʦ 1000 ʤʤ, ʠʟ ʥʠʭ ʜʦ 85 % ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʉʘʤʳʤ ʭʦʣʦʜʥʳʤ ʤʝʩʷʮʝʤ ʷʚʣʷʝʪʩʷ ʷʥʚʘʨʴ, ʩʦ 
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ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ï11Üʉ, ʩʘʤʳʤ ʪʸʧʣʳʤ ð ʘʚʛʫʩʪ ʩʦ 

ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ +21Üʉ [4]. 

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦ. ʉʪʝʥʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥ ʪʠʧʠʯʥʳʤʠ ʙʫʨʦʟʝʤʘʤʠ ʩ 

ʭʘʨʘʢʪʝʨʥʳʤ ʥʘʙʦʨʦʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ (O-ɸY-ɸYɺM-ɺM(ɺM1-

ɺM2)-ɺMʉ). ʇʦ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ (8-9 ʩʤ) ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʤʘʣʦʤʦʱʥʳʤ ʙʫʨʦʟʸʤʘʤ. ʅʘʣʠʯʠʝ ʦʙʛʦʨʝʚʰʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ 

ʧʦʜʩʪʠʣʢʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʠʨʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʛʝʦʩʠʩʪʝʤʳ, ʯʪʦ 

ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʤʘʣʦʤʦʱʥʦʩʪʠ ʘʢʢʫʤʫʣʷʪʠʚʥʦ-ʛʫʤʫʩʦʚʦʛʦ 

ʛʦʨʠʟʦʥʪʘ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʧʦʯʚ ʦʩʪʨʦʚʘ ʷʚʣʷʝʪʩʷ ʩʝʨʦʚʘʪʳʡ ʦʪʪʝʥʦʢ 

ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ, ʧʦʷʚʣʷʶʱʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʤʳʚʘʥʠʷ ʛʫʤʫʩʘ ʠʟ 

ʚʳʰʝʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʦʚ [5; 6]. 

ɺ ʧʦʩʣʝʜʥʶʶ ʭʦʣʦʜʥʫʶ ʩʪʘʜʠʶ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʙʳʣ ʥʠʞʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘ 110ï130 ʤ [7], ʚʩʝ ʦʩʪʨʦʚʘ 

ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʩ ʤʘʪʝʨʠʢʦʤ ʠ ʠʤʝʣʠ ʦʙʱʫʶ 

ʬʣʦʨʫ ʠ ʬʘʫʥʫ. ɺ ʵʪʦ ʚʨʝʤʷ (14ʉ-ʚʦʟʨʘʩʪ 18ï20 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ) ʙʝʨʝʛʦʚʘʷ 

ʣʠʥʠʷ ʟʘʣʠʚʘ ʧʨʦʭʦʜʠʣʘ ʧʦ ʢʨʘʶ ʰʝʣʴʬʘ, ʘ ʨʝʢʠ ʚʳʨʘʙʦʪʘʣʠ ʟʜʝʩʴ ʛʣʫʙʦʢʠʝ 

ʜʦʣʠʥʳ ʩ ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ. ʆʢʦʣʦ 18 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ ʥʘʯʘʣʦʩʴ ʧʦʩʪʝʧʝʥʥʦʝ 

ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ. ɺ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʦʣʷ ʭʚʦʡʥʳʭ ʠ 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʥʘʯʘʣʘ ʩʥʠʞʘʪʴʩʷ, ʘ ʜʦʣʷ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ (14ʉ-ʚʦʟʨʘʩʪ 16560 Ñ 120 ʣ. ʥ., ʃʋ-7564) [7]. ʄʝʜʣʝʥʥʳʡ 

ʧʦʜʲʤy ʫʨʦʚʥʷ ʤʦʨʷ ʧʨʠʚʸʣ ʢ ʟʘʪʦʧʣʝʥʠʶ ʧʨʠʙʨʝʞʥʦʡ ʩʫʰʠ ʠ ʦʙʨʘʟʦʚʘʥʠʶ 

ʦʩʪʨʦʚʦʚ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʦʢʦʣʦ 8ï10 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ [8]. 

ɼʣʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʦʩʪʨʦʚʦʚ ʈʠʤʩʢʦʛʦ-ʂʦʨʩʘʢʦʚʘ ʭʘʨʘʢʪʝʨʥʦ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʫʙʥʷʢʦʚ ʠʟ Quercus mongolica, ʣʠʧʥʷʢʦʚ ʠʟ Tilia amurensis ʠ 

ʩʤʝʰʘʥʥʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʩ ʫʯʘʩʪʠʝʤ ʢʣʥyʦʚ (Acer mono, 

A. pseudosieboldianum), ʛʨʘʙʘ (Carpinus cordata) ʠ ʷʩʝʥʷ (Fraxinus 

rhynchophylla). ʃʝʩʘ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 50 % ʧʣʦʱʘʜʠ ʦʩʪʨʦʚʦʚ. ʌʣʦʨʘ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʦ. ʉʪʝʥʠʥʘ ʥʘʩʯʠʪʳʚʘʝʪ 400 ʚʠʜʦʚ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʥʘ ʦʩʪʨʦʚʘʭ ʠʤʝʶʪ ʧʝʪʨʦʬʠʪʥʦ-ʪʨʘʚʷʥʠʩʪʳʝ, ʩʫʧʨʘʣʠʪʦʨʘʣʴʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʠ ʩʦʦʙʱʝʩʪʚʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʣʳʥʠ ɻʤʝʣʠʥʘ (Artemisia 

gmelinii). ʌʣʦʨʘ ʦʩʪʨʦʚʦʚ ʘʨʭʠʧʝʣʘʛʘ ʷʚʣʷʝʪʩʷ ʦʙʝʜʥʥyʥʦʡ (çʦʩʪʨʦʚʥʦʡ 

ʚʘʨʠʘʥʪè ʤʘʥʴʯʞʫʨʩʢʦʡ ʬʣʦʨʳ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʪʝʨʠʢʦʤ. ʀʟ ʦʩʪʨʦʚʦʚ 

ɼɺɻʄɿ ʦ. ʉʪʝʥʠʥʘ ʟʘʥʠʤʘʝʪ 3 ʤʝʩʪʦ ʧʦ ʯʠʩʣʫ ʪʘʢʩʦʥʦʚ, ʫʩʪʫʧʘʷ ʪʦʣʴʢʦ 

ʦʩʪʨʦʚʘʤ ʌʫʨʫʛʝʣʴʤʘ ʠ ɹʦʣʴʰʦʡ ʇʝʣʠʩ, ʘ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ 

ʪʷʛʦʪʝʶʪ ʢ ʶʞʥʦ-ʪʘyʞʥʳʤ ʠ ʥʝʤʦʨʘʣʴʥʳʤ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤ ʣʝʩʘʤ 

ʶʞʥʦʛʦ ʉʠʭʦʪʵ-ɸʣʠʥʷ [9]. ʆʩʪʨʦʚ ʉʪʝʥʠʥʘ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʤʝʥʴʰʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʘʜʚʝʥʪʠʚʥʦʩʪʠ ʬʣʦʨʳ ð 1,9 % [10], ʯʪʦ ʢʦʩʚʝʥʥʦ ʦʪʨʘʞʘʝʪ 

ʩʣʘʙʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʇʊʂ.  
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ɺ ʣʘʥʜʰʘʬʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘ ʦʩʪʨʦʚʘʭ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʝ ʙʦʨʝʘʣʴʥʳʝ ʠ ʩʫʙʙʦʨʝʘʣʴʥʳʝ ʩʨʝʜʥʝ- ʠ 

ʶʞʥʦʪʘʸʞʥʳʝ ʧʨʠʪʠʭʦʦʢʝʘʥʩʢʠʝ ʣʘʥʜʰʘʬʪʳ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʤʫʩʩʦʥʥʦʡ 

ʮʠʨʢʫʣʷʮʠʝʡ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ [11]. ʉʦʛʣʘʩʥʦ ɺ. ʊ. ʉʪʘʨʦʞʠʣʦʚʫ [12] ʥʘ 

ʦ. ʉʪʝʥʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʟʢʦʛʦʨʥʳʡ ʛʨʘʙʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʩ 

ʧʦʟʜʥʝʧʝʨʤʩʢʠʤʠ ʛʨʘʥʠʪʦʠʜʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʠ ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ 

ʢʨʦʚʣʠ ʢʦʨʝʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʜʦ 2 ʤ ʣʘʥʜʰʘʬʪ. ɼʣʷ ʦ. ʉʪʝʥʠʥʘ ʭʘʨʘʢʪʝʨʥʳ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʦʩʪʨʦʚʘʤʠ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʘ ʥʘ ʛʝʦʩʠʩʪʝʤʳ [13]. ʕʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʢʨʫʧʥʳʡ ʦʩʪʨʦʚ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʛʜʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʦʭʨʘʥʝʥʠʝ 

ʢʦʨʝʥʥʳʭ ʛʝʦʩʠʩʪʝʤ ʩ ʫʯʘʩʪʠʝʤ ʧʠʭʪʳ ʮʝʣʴʥʦʣʠʩʪʥʦʡ (Abies holophylla). 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʂʦʤʧʣʝʢʩʥʳʝ ʧʦʣʝʚʳʝ ʣʘʥʜʰʘʬʪʥʦ-

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 2015 ʛ. ɺ ʭʦʜʝ 

ʚʳʧʦʣʥʝʥʠʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠʤʝʥʷʣʩʷ ʢʦʤʧʣʝʢʩ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʨʝʜʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʚʝʜʫʱʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʤʫ, ʜʠʘʪʦʤʦʚʦʤʫ ʠ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʤʫ ʤʝʪʦʜʘʤ. ʇʘʣʠʥʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʫʪʢʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʙʠʦʛʝʦʮʝʥʦʟʘ, ʨʝʘʛʠʨʫʶʱʠʤ ʥʘ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʉ ʧʦʤʦʱʴʶ ʜʠʘʪʦʤʦʚʦʛʦ ʤʝʪʦʜʘ ʨʝʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʬʘʮʠʘʣʴʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ (ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ 

ʚʦʜʦʸʤʦʚ, ʩʦʣʸʥʦʩʪʴ ʚʦʜ, ʩʪʝʧʝʥʴ ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ.). ʄʝʪʦʜʳ 

ʘʙʩʦʣʶʪʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʝʤʦʚ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʠ ʧʦʟʚʦʣʷʶʪ ʯʝʪʢʦ 

ʦʧʨʝʜʝʣʠʪʴ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʨʫʙʝʞʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʠʭ 

ʚʨʝʤʝʥʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʚʳʧʦʣʥʠʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ [14]. ɼʘʪʠʨʦʚʘʥʠʝ 

ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʦ ʨʘʢʦʚʠʥʘʤ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ Bivalvia (ʩʝʤ. 

Veneridae) ʩ ʧʦʤʦʱʴʶ AMS ʩʧʝʢʪʨʦʤʝʪʨʘ (ʣʘʙʦʨʘʪʦʨʠʷ DirectAMS, ʉʠʵʪʣ, 

ʉʐɸ) ʠ ʛʫʤʫʩʫ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ). 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʧʘʣʝʦʫʩʣʦʚʠʡ ʦʩʪʨʦʚʦʚ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʠ ʠʭ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ ArcMap 10.1 ʚ ʤʘʩʰʪʘʙʝ 1:25000 ʜʣʷ ʩʣʝʜʫʶʱʠʭ 

ʚʨʝʤʝʥʥʳʭ ʩʨʝʟʦʚ: ~6000 14ʉ ʣ. ʥ., ~2200-1800 14ʉ ʣ. ʥ. ʠ ʩʦʚʨʝʤʝʥʥʳʡ. ʅʘ 

ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʦʩʪʨʦʚʦʚ ʠ ʧʦʜʚʦʜʥʦʛʦ 

ʙʝʨʝʛʦʚʦʛʦ ʩʢʣʦʥʘ ʚʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʦʯʝʨʪʘʥʠʡ 

ʙʝʨʝʛʦʚʦʡ ʧʦʣʦʩʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʤʦʨʷ ʚ ʛʦʣʦʮʝʥʝ. 
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ʂʨʠʚʘʷ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚ ʩʨʝʜʥʝʤ-ʧʦʟʜʥʝʤ ʛʦʣʦʮʝʥʝ 

ʧʨʠʥʷʪʘ ʩʦʛʣʘʩʥʦ ɸ. ʄ. ʂʦʨʦʪʢʦʛʦ [15]. ʆʩʥʦʚʥʳʤ ʚʦʧʨʦʩʦʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʚ ʧʝʨʠʦʜʳ ʨʝʛʨʝʩʩʠʠ ʤʦʨʷ ʷʚʣʷʝʪʩʷ ʫʯʸʪ 

ʩʢʦʨʦʩʪʠ ʧʦʜʚʦʜʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʉʦʪʨʫʜʥʠʢʠ ʊʆʀ ɼɺʆ ʈɸʅ [16] ʥʘ 

ʦʩʥʦʚʝ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ 

ʟʘʣʠʚʘ ʦʧʨʝʜʝʣʠʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʛʦʣʦʮʝʥʝ ʠ ʩʫʤʤʘʨʥʫʶ 

ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ (ʜʦ 20-25 ʤ). ʅʘ ʚʨʝʤʝʥʥʦʡ ʩʨʝʟ 2300ï2000 ʣ. ʥ. 

ʤʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ  

3-4 ʤ. ʆʩʦʙʝʥʥʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʨʝʢʠ ʈʘʟʜʦʣʴʥʘʷ. ɺʦ ʚʨʝʤʷ 

ʧʨʦʭʦʞʜʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʘʚʦʜʢʦʚ ʟʘʤʫʪʥʸʥʥʳʝ ʨʝʯʥʳʝ ʚʦʜʳ ʤʦʛʫʪ 

ʜʦʩʪʠʛʘʪʴ ʧ-ʦʚʘ ɻʘʤʦʚʘ [17]. ʉʢʦʨʦʩʪʠ ʧʦʜʚʦʜʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ: ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ð 7,2 ʤʤ/ʛʦʜ ʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘ ʧʦʨʷʜʦʢ ʚ ʧʨʠʫʩʪʴʝʚʳʭ ʫʯʘʩʪʢʘʭ 

ʢʨʫʧʥʳʭ ʚʦʜʦʪʦʢʦʚ [18]. ʇʨʠ ʵʪʦʤ ɸ. ʄ. ʂʦʨʦʪʢʠʡ [15] ʦʪʤʝʯʘʝʪ, ʯʪʦ  

ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ʚ ʫʩʣʦʚʠʷʭ ʢʨʫʪʦʛʦ ʧʦʜʚʦʜʥʦʛʦ ʙʝʨʝʛʦʚʦʛʦ 

ʩʢʣʦʥʘ, ʜʝʬʠʮʠʪʘ ʥʘʥʦʩʦʚ ʚ ʧʦʟʜʥʝʤ ʛʦʣʦʮʝʥʝ ʠ ʫʩʠʣʝʥʠʷ ʰʪʦʨʤʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʦʰʸʣ ʫʭʦʜ ʥʘʥʦʩʦʚ ʥʘ ʛʣʫʙʠʥʳ ʩʚʳʰʝ 15-20 ʤ, ʠ 

ʩʤʝʱʝʥʠʝ ʥʝʡʪʨʘʣʴʥʦʡ ʣʠʥʠʠ ʜʦ ʛʣʫʙʠʥʳ 6-10 ʤ. ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʡ ʬʘʢʪ, 

ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʣʠʥʠʠ ʧʘʣʝʦʙʝʨʝʛʘ ʚʦ ʚʨʝʤʷ ʨʝʛʨʝʩʩʠʠ ʤʦʨʷ ʚ ʧʦʟʜʥʝʤ 

ʛʦʣʦʮʝʥʝ ʫʩʣʦʚʥʦ ʙʳʣʘ ʧʨʠʥʷʪʘ ʥʝʡʪʨʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʜʦ 

ʛʣʫʙʠʥʳ 6 ʤ. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʣʝʦʫʩʣʦʚʠʡ ʦʩʪʨʦʚʦʚ 

ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʥʘʤʠ ʙʳʣ ʘʧʨʦʙʠʨʦʚʘʥ ʥʘ ʧʨʠʤʝʨʝ ʦʩʪʨʦʚʦʚ 

ʘʨʭʠʧʝʣʘʛʘ ʀʤʧʝʨʘʪʨʠʮʳ ɽʚʛʝʥʠʠ [19]. 

ʈʝʟʫʣʴʪʘʪʳ. ʆʧʦʨʥʦʡ ʪʦʯʢʦʡ ʥʘ ʦ. ʉʪʝʥʠʥʘ ʜʣʷ ʚʟʷʪʠʷ ʦʙʨʘʟʮʦʚ ʙʳʣ 

ʚʳʙʨʘʥ ʫʯʘʩʪʦʢ ʟʘʨʦʩʰʝʛʦ ʦʟʝʨʘ ʟʘ ʰʪʦʨʤʦʚʳʤ ʚʘʣʦʤ ʚʙʣʠʟʠ ʟʘʧʘʜʥʦʛʦ 

ʧʦʙʝʨʝʞʴʷ, ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʯʢʘʨʥʠʢʦʚʦʝ 

ʦʩʦʢʦʚʦ-ʚʝʡʥʠʢʦʚʦʝ ʙʦʣʦʪʦ. ɺ ʪʨʘʚʷʥʠʩʪʦʤ ʧʦʢʨʦʚʝ ʧʨʦʠʟʨʘʩʪʘʝʪ: ʤʘʡʥʠʢ, 

ʦʩʦʢʘ, ʧʘʧʦʨʦʪʥʠʢ, ʢʨʦʚʦʭʣʝʙʢʘ, ʩʬʘʛʥʦʚʳʝ ʤʭʠ, ʢʠʪʘʛʘʚʠʷ ʪʝʨʧʝʥʪʠʥʦʚʘʷ 

(Kitagawia terebinthacea), ʦʯʠʪʦʢ, ʧʦʣʳʥʴ ʧʦʙʝʛʦʥʦʩʥʘʷ (Artemisia 

stolonifera), ʛʦʨʝʮ, ʣʶʪʠʢ, ʜʝʨʙʝʥʥʠʢ. ʉ ʧʦʤʦʱʴʶ ʨʫʯʥʦʛʦ ʙʫʨʘ ʙʳʣʘ ʚʟʷʪʘ 

ʢʦʣʦʥʢʘ ʦʪʣʦʞʝʥʠʡ, ʤʦʱʥʦʩʪʴʶ 155 ʩʤ, ʩʦʩʪʦʷʱʘʷ (ʩʚʝʨʭʫ ʚʥʠʟ) ʠʟ ʪʦʨʬʘ, 

ʛʠʪʪʠʠ, ʤʦʨʩʢʦʛʦ ʠʣʘ ʩ ʨʘʢʫʰʝʡ. ʆʙʨʘʟʮʳ ʥʘ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʜʠʘʪʦʤʦʚʳʡ ʘʥʘʣʠʟʳ ʦʪʙʠʨʘʣʠʩʴ ʩ ʰʘʛʦʤ ʚ 5 ʩʤ, ʪʘʢʞʝ ʙʳʣʦ ʚʟʷʪʦ 5 ʧʨʦʙ ʥʘ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ. 

ʉʦʩʪʘʚʣʝʥʥʘʷ ʧʦ ʜʘʥʥʳʤ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʜʠʘʛʨʘʤʤʘ 

(ʈʠʩ. 2) ʧʦʟʚʦʣʠʣʘ ʚʳʜʝʣʠʪʴ 3 ʧʘʣʠʥʦʟʦʥʳ. 

I ʧʘʣʠʥʦʟʦʥʘ (55-155 ʩʤ). ɺ ʦʙʱʝʤ ʩʦʩʪʘʚʝ ʧʳʣʴʮʳ ʠ ʩʧʦʨ ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʧʘʣʠʥʦʟʦʥʳ ʩʦʜʝʨʞʘʥʠʝ ʩʧʦʨ, ʧʳʣʴʮʳ ʪʨʘʚ ʠ ʜʝʨʝʚʴʝʚ ʧʦʯʪʠ ʨʘʚʥʦʝ; ʢ 
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ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦ 4 %. ʉʫʤʤʘ 

ʜʨʝʚʝʩʥʦʡ ʧʳʣʴʮʳ ʩʥʘʯʘʣʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʪʨʘʚʷʥʠʩʪʦʡ, ʥʦ ʟʘʪʝʤ ʠʭ ʜʦʣʠ 

ʩʪʘʥʦʚʷʪʩʷ ʧʦʯʪʠ ʨʘʚʥʳʤʠ. ɺ ʛʨʫʧʧʝ ʜʨʝʚʝʩʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ ʜʫʙʘ (25-40 %) ʠ ʙʝʨʸʟʳ (18-40 %), ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (43-73 %) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʤ ʠ ʭʚʦʡʥʳʤ. ʂʨʦʤʝ ʜʫʙʘ ʩʨʝʜʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ 

ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʳʣʴʮʳ ʫ ʛʨʘʙʘ (ʜʦ 18 %), ʫ ʠʣʴʤʘ (ʜʦ 12 %), ʫ 

ʣʝʱʠʥʳ (ʜʦ 9 %), ʫ ʦʨʝʭʘ (ʜʦ 6 %). ɽʜʠʥʠʯʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʳʣʴʮʘ ʢʣʸʥʘ, 

ʣʝʩʧʝʜʝʮʳ, ʚʠʥʦʛʨʘʜʘ, ʩʠʨʝʥʠ, ʙʘʨʭʘʪʘ, ʣʠʧʳ, ʢʘʣʠʥʳ, ʘʨʘʣʠʠ, 

ʵʣʝʫʪʝʨʦʢʦʢʢʘ, ʷʩʝʥʷ, ʙʫʟʠʥʳ, ʙʘʨʙʘʨʠʩʘ ʠ ʙʫʢʘ (ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʧʘʣʠʥʦʟʦʥʳ). ʀʟ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʫ ʦʣʴʭʠ (ʜʦ 

8 %), ʠʟ ʭʚʦʡʥʳʭ ð ʫ ʩʦʩʥʳ ʛʫʩʪʦʮʚʝʪʢʦʚʦʡ (Pinus densiflora) (ʜʦ 18 %), 

ʩʦʩʥʳ ʢʦʨʝʡʩʢʦʡ (P. koraiensis) (ʜʦ 7 %), ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ 

ʩʦʜʝʨʞʠʪʩʷ ʧʳʣʴʮʘ ʝʣʠ (ʜʦ 3 %), ʧʠʭʪʳ (ʜʦ 2 %), ʚʩʪʨʝʯʝʥʦ ʧʦ 1 

ʧʳʣʴʮʝʚʦʤʫ ʟʝʨʥʫ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʠ ʭʚʦʡʥʠʢʘ ʦʜʥʦʩʝʤʷʥʥʦʛʦ (Ephedra 

monosperma). ɼʣʷ ʛʨʫʧʧʳ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʴʰʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ ʧʦʣʳʥʠ (ʜʦ 41 %), ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʳʣʴʮʘ ʦʩʦʢ (ʜʦ 26 %), ʟʣʘʢʦʚ (ʜʦ 26 %), ʢʨʦʚʦʭʣʝʙʢʠ (ʜʦ 

22 %), ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʝʞʝʛʦʣʦʚʥʠʢʘ ʠ ʨʦʛʦʟʘ (ʜʦ 30 %), 

ʟʦʥʪʠʯʥʳʭ (ʜʦ 12 %) ʠ ʣʶʪʠʢʦʚʳʭ (ʜʦ 13 %). ʉʨʝʜʠ ʩʧʦʨ ʧʨʝʦʙʣʘʜʘʶʪ 

ʩʧʦʨʳ ʧʘʧʦʨʦʪʥʠʢʦʚ. 
 

 
ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʘ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʦʪʣʦʞʝʥʠʡ ʦ. ʉʪʝʥʠʥʘ. 

Fig. 2. Diagram of spore-pollen analysis of the sediments of the Stenina Island. 

 

II  ʧʘʣʠʥʦʟʦʥʘ (25-55 ʩʤ). ɺ ʦʙʱʝʤ ʩʦʩʪʘʚʝ ʜʦʤʠʥʠʨʫʝʪ ʧʳʣʴʮʘ ʪʨʘʚ. 

ʆʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʩʫʤʤʳ ʧʳʣʴʮʳ ʧʦʣʳʥʠ (ʜʦ 10 %), ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ 

(ʜʦ 6 %) ʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʳʣʴʮʳ ʦʩʦʢ (ʜʦ 33 %), ʟʦʥʪʠʯʥʳʭ (ʜʦ 
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20 %), ʢʨʦʚʦʭʣʝʙʢʠ, ʟʣʘʢʦʚ. ɺ ʛʨʫʧʧʝ ʜʨʝʚʝʩʥʳʭ ʩʥʠʞʘʝʪʩʷ ʩʫʤʤʘ ʧʳʣʴʮʳ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʜʦ 29 %: ʜʫʙʘ (ʜʦ 17 %), ʠʣʴʤʘ (ʜʦ 4 %), ʛʨʘʙʘ (ʜʦ 2 %), 

ʣʝʱʠʥʳ (ʜʦ 1 %), ʦʨʝʭʘ (ʜʦ 1 %); ʚʦʟʨʘʩʪʘʝʪ ʜʦʣʷ ʧʳʣʴʮʳ ʭʚʦʡʥʳʭ (ʜʦ 

41 %), ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʩʦʜʝʨʞʠʪʩʷ ʧʳʣʴʮʘ ʙʝʨʸʟ (ʜʦ 31 %) ʠ 

ʦʣʴʭʠ (ʜʦ 6 %). ʉʧʦʨʳ ʧʘʧʦʨʦʪʥʠʢʦʚ, ʩʬʘʛʥʦʚʳʭ ʠ ʟʝʣʸʥʳʭ ʤʭʦʚ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

III  ʧʘʣʠʥʦʟʦʥʘ (0-25 ʩʤ). ɺ ʦʙʱʝʤ ʩʦʩʪʘʚʝ ʧʳʣʴʮʳ ʠ ʩʧʦʨ ʧʨʝʦʙʣʘʜʘʝʪ 

ʧʳʣʴʮʘ ʪʨʘʚ, ʧʨʠʯʸʤ ʩʦʜʝʨʞʘʥʠʝ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʩʥʠʟʫ ʚʚʝʨʭ ʧʦ 

ʨʘʟʨʝʟʫ (ʦʪ 71 ʜʦ 50 %), ʟʘ ʩʯʸʪ ʚʦʟʨʘʩʪʘʥʠʷ ʜʦʣʠ ʩʧʦʨ. ɺ ʛʨʫʧʧʝ 

ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ 

ʟʣʘʢʦʚ (ʜʦ 43 %) ʠ ʢʨʦʚʦʭʣʝʙʢʠ (ʜʦ 31 %), ʘ ʩʫʤʤʘ ʧʳʣʴʮʳ ʦʩʦʢ, ʟʦʥʪʠʯʥʳʭ 

ʠ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʧʘʜʘʝʪ (ʜʦ 2, 3 ʠ 1 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɼʦʣʷ ʧʦʣʳʥʠ 

ʦʩʪʘʸʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. ʉʨʝʜʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʫ ʧʳʣʴʮʳ ʜʫʙʘ (ʜʦ 28 %), ʙʝʨʸʟʳ (ʜʦ 27 %) ʠ ʩʦʩʥʳ ʛʫʩʪʦʮʚʝʪʢʦʚʦʡ (ʜʦ 

27 %). ʇʨʠʩʫʪʩʪʚʫʝʪ ʧʳʣʴʮʘ ʧʠʭʪʳ ʠ ʩʦʩʥʳ ʢʦʨʝʡʩʢʦʡ (ʜʦ 6 %), ʝʣʠ, 

ʭʚʦʡʥʠʢʘ ʦʜʥʦʩʝʤʷʥʥʦʛʦ, ʛʨʘʙʘ ʠ ʠʣʴʤʘ (ʜʦ 5 %), ʦʨʝʭʘ, ʣʝʱʠʥʳ, ʢʣʸʥʘ, 

ʣʝʩʧʝʜʝʮʳ, ʣʠʧʳ, ʢʘʣʠʥʳ, ʷʩʝʥʷ, ʙʫʟʠʥʳ, ʙʘʛʫʣʴʥʠʢʘ, ʦʣʴʭʠ ʠ ʠʚʳ. ɺ ʛʨʫʧʧʝ 

ʩʧʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʩʧʦʨʳ ʧʘʧʦʨʦʪʥʠʢʦʚ. 

ɼʠʘʪʦʤʦʚʳʡ ʘʥʘʣʠʟ ʦʪʣʦʞʝʥʠʡ ʧʦʢʘʟʘʣ ʥʝʙʦʛʘʪʦʝ ʚʠʜʦʚʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʦʩʘʜʢʘʭ ʨʘʟʨʝʟʘ (64 ʚʠʜʘ ʠ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʠ 16 ʚʠʜʦʚ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʠ ʤʦʨʩʢʠʭ). ʅʘ 

ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 3 ʢʦʤʧʣʝʢʩʘ (ʈʠʩ. 3). 

 

 
ʈʠʩ. 3. ɼʠʘʪʦʤʦʚʳʡʦ ʘʥʘʣʠʟ ʦʪʣʦʞʝʥʠʡ ʦ. ʉʪʝʥʠʥʘ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʈʠʩ. 2. 

Fig. 3. Diatom analysis of the sediments of the Stenina Island. For legendary symbols, see Fig. 2. 

 

ʂʦʤʧʣʝʢʩ 1 (65-155 ʩʤ). ɺ ʩʦʩʪʘʚʝ ʜʠʘʪʦʤʝʡ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ 

ʦʙʨʘʩʪʘʥʠʷ Staurosira elliptica, S. subsalina, Stauroforma exiguiformis (ʚ ʩʫʤʤʝ 

ʜʦ 85,4 %), ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʪʦʷʯʠʭ ʚʦʜ. ɿʘʤʝʪʥʦ ʫʯʘʩʪʠʝ ʜʦʥʥʦʛʦ Navicula 
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rhynchochephala (ʜʦ 10 %) ʠ ʧʣʘʥʢʪʦʥʥʦʛʦ Aulacoseira granulatʘ (ʜʦ 5,5 %). 

ɿʜʝʩʴ ʞʝ ʦʪʤʝʯʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʦʨʩʢʠʭ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʚʠʜʦʚ: 

Paralia sulcata, Tryblionella plana, Pinnunavis yarrensis ʠ ʜʨ. ɺ ʠʥʪʝʨʚʘʣʘʭ  

85-95 ʩʤ ʠ 115-125 ʩʤ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʚʠʜʦʚ ʜʦʩʪʠʛʘʝʪ 44,6 %  

ʠ 56,7 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʩʠʣʴʥʳʭ ʰʪʦʨʤʦʚʳʭ 

ʟʘʧʣʝʩʢʘʭ ʠʣʠ ʥʘʛʦʥʘʭ. ɺ ʮʝʣʦʤ ʢʦʤʧʣʝʢʩ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʤʝʣʢʦʚʦʜʥʦʡ ʣʘʛʫʥʳ. 

ʂʦʤʧʣʝʢʩ 2 (35-65 ʩʤ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʪʝʭ ʞʝ ʚʠʜʦʚ 

ʦʙʨʘʩʪʘʥʠʷ Staurosira elliptica, S. subsalina, Stauroforma exiguiformis (ʚ ʩʫʤʤʝ 

ʜʦ 87,7 %), ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ Navicula rhynchochephala (ʜʦ 11 %), 

Aulacoseira granulatʘ (ʜʦ 31 %), ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʠʜʳ ʨʦʜʦʚ Navicula, 

Pinnularia, Eunotia. ɺ ʢʦʤʧʣʝʢʩʝ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ ʤʦʨʩʢʠʝ ʠ 

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ ʚʠʜʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʢʨʘʱʝʥʠʠ ʩʚʷʟʠ ʩ ʤʦʨʝʤ 

ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʟʜʝʩʴ ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʚʦʜʦʸʤʘ. 

ʂʦʤʧʣʝʢʩ 3 (0-35 ʩʤ). ɺ ʩʦʩʪʘʚ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʚʭʦʜʷʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʨʦʜʘ Pinnularia: P. viridis, P. rupestris, P. lagerstedtii, P. 

crucifera (ʚ ʩʫʤʤʝ ʜʦ 69 %), ʘ ʪʘʢʞʝ Nitzschia nana (ʜʦ 15,5 %), Eunotia 

glacialis (ʜʦ 13 %), E. bilunaris, Cavinula lapidosa, Navicula festiva. ʄʦʨʩʢʠʝ ʠ 

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ ʚʠʜʳ ʝʜʠʥʠʯʥʳ. ʂʦʤʧʣʝʢʩ ʜʠʘʪʦʤʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʨʘʟʚʠʪʠʠ ʥʘ ʤʝʩʪʝ ʚʦʜʦʸʤʘ ʭʦʨʦʰʦ ʦʙʚʦʜʥʸʥʥʦʛʦ ʙʦʣʦʪʘ. 

ɺ ʚʦʜʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʟʝʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʝʜʘʣʝʢʦ ʦʪ ʨʘʟʨʝʟʘ, ʚ 

ʩʦʩʪʘʚʝ ʜʠʘʪʦʤʝʡ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ ʦʙʨʘʩʪʘʥʠʷ Stauroforma exiguiformis 

(27,5 %), Gomphonema parvulum (13 %), Staurosira subsalina (9 %), 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʣʘʥʢʪʦʥʥʳʝ Aulacoseira granulatʘ (9 %) ʠ Cyclotella 

meneghiniana (6 %), ʜʦʥʥʳʝ Sellaphora laevissima (7 %), Pinnularia subgibba 

(5 %). ɺ ʮʝʣʦʤ ʢʦʤʧʣʝʢʩ ʩʭʦʞ ʩ ʢʦʤʧʣʝʢʩʦʤ 2. 

ʆʙʩʫʞʜʝʥʠʝ. ʀʟ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠʟʫʯʝʥʥʦʛʦ ʨʘʟʨʝʟʘ (ʠʥʪʝʨʚʘʣʳ  

129-139 ʩʤ ʠ 150-155 ʩʤ) ʧʨʠ ʜʘʪʠʨʦʚʘʥʠʠ ʨʘʢʦʚʠʥ ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ Bivalvia (ʩʝʤ. Veneridae) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʝ ʜʘʪʳ:  

6262Ñ32 ʣ. ʥ.; 6329Ñ34 ʣ. ʥ. ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʧʨʠ ʜʘʪʠʨʦʚʘʥʠʠ ʧʦ ʛʫʤʫʩʫ 

ʧʦʣʫʯʝʥʳ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʝ ʜʘʪʳ: 5130Ñ120 ʣ. ʥ.; 4190Ñ210 ʣ. ʥ.; 3650Ñ90 

ʣ. ʥ. (ʈʠʩ. 2). ɺʩʝ ʜʘʪʠʨʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʨʝʜʥʝʤʫ ʛʦʣʦʮʝʥʫ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʦʪʥʝʩʪʠ I ʧʘʣʠʥʦʟʦʥʫ ʪʘʢʞʝ ʢ ʩʨʝʜʥʝʤʫ ʛʦʣʦʮʝʥʫ. ɺ ʪʝʯʝʥʠʝ 

ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʪʨʝʥʜ ʚʦʟʨʘʩʪʘʣ, ʜʦʩʪʠʛʥʫʚ ʤʘʢʩʠʤʫʤʘ ʚ 

ʦʧʪʠʤʫʤ ʛʦʣʦʮʝʥʘ (14ʉ ʚʦʟʨʘʩʪ ʦʢʦʣʦ 6000 ʣ. ʥ.). ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʙʳʣʘ ʥʘ 3-5Áʉ ʚʳʰʝ ʩʦʚʨʝʤʝʥʥʦʡ, ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 

ʩʦʩʪʘʚʣʷʣʦ ʜʦ 1000ï1200 ʤʤ [20; 21]. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʧʳʣʴʮʝʚʳʝ ʜʘʥʥʳʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʪʘʢʦʡ ʩʮʝʥʘʨʠʡ: ʥʘ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʜʠʘʛʨʘʤʤʝ ʤʦʞʥʦ 

ʚʠʜʝʪʴ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʫʤʤʳ ʧʳʣʴʮʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ, 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ I ʧʘʣʠʥʦʟʦʥʝ, ʧʠʢ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʦʧʪʠʤʫʤ ʩʨʝʜʥʝʛʦ ʛʦʣʦʮʝʥʘ ʚ ʨʘʡʦʥʝ 6000 ʣ. ʥ., ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʪʠʨʦʚʢʠ. ɼʨʫʛʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʪʝʧʣʘ I ʧʘʣʠʥʦʟʦʥʳ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʳʣʴʮʳ ʛʨʘʙʘ (ʜʦ 18 %) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʚʨʝʤʝʥʥʳʤ (2 %) ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʧʳʣʴʮʳ ʙʫʢʘ, ʭʦʪʴ ʠ 

ʝʜʠʥʠʯʥʦʡ, ʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʡ ʦ ʨʘʩʰʠʨʝʥʠʠ ʝʛʦ ʘʨʝʘʣʘ ʥʘ ʩʝʚʝʨ (ʈʠʩ. 

4). ʈʘʟʚʠʪʠʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʜʫʙʦʚʦ-ʛʨʘʙʦʚʳʭ ʣʝʩʦʚ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʠ ʜʣʷ ʦ. ʈʫʩʩʢʠʡ (ʟʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ) [22]. ʅʘ ʥʝʢʦʪʦʨʳʭ 

ʦʩʪʨʦʚʘʭ ʟʘʣʠʚʘ ʙʳʣʠ ʨʘʟʚʠʪʳ ʫʥʠʢʘʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʥʝ ʠʤʝʶʱʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʘʥʘʣʦʛʦʚ, ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʤʦʨʴʷ. ʊʘʢ ʥʘ 

ʦʩʪʠʨʦʚʘʭ ʐʢʦʪʘ, ʕʥʛʝʣʴʤʘ, ʃʘʚʨʦʚʘ ʧʦʣʠʜʦʤʠʥʘʥʪʥʳʡ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ 

ʣʝʩ ʩʦʩʪʦʷʣ ʠʟ ʙʘʨʭʘʪʘ ʘʤʫʨʩʢʦʛʦ (Phellodendron amurense) (40 %); 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤ. ʘʨʘʣʠʝʚʳʭ (30 %): ʘʨʘʣʠʷ, ʜʠʤʦʨʬʘʥʪ (Kalopanax 

septemlobus), ʵʣʝʫʪʝʨʦʢʦʢʢ; ʣʠʧʳ ʘʤʫʨʩʢʦʡ  

ʩ ʧʨʠʤʝʩʴʶ ʙʝʨʝʟʳ ʧʣʦʩʢʦʣʠʩʪʥʦʡ (Betula platyphylla) ʠ ʧʦʜʣʝʩʢʦʤ ʠʟ 

ʣʝʱʠʥʳ ʤʘʥʴʯʞʫʨʩʢʦʡ (Corylus mandshurica), ʚʠʥʦʛʨʘʜʘ ʘʤʫʨʩʢʦʛʦ (Vitis 

amurensis) (6,3 %) ʩ ʧʘʧʦʨʦʪʥʠʢʦʚʳʤ ʧʦʢʨʦʚʦʤ. ʅʘ ʦ. ʈʠʢʦʨʜʘ 

ʧʦʣʠʜʦʤʠʥʘʥʪʥʳʡ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʣʝʩ ʩʦʩʪʦʷʣ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʟ 

ʘʨʘʣʠʝʚʳʭ (29 %), ʜʫʙʘ (13 %), ʣʠʧʳ (13 %), ʛʨʘʙʘ (11,4 %) [7]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʳʤ ʩʦʙʳʪʠʝʤ ʩʨʝʜʥʝʛʦ ʛʦʣʦʮʝʥʘ ʙʳʣʘ ʪʨʘʥʩʛʨʝʩʩʠʷ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ (ʜʦ +2-3 ʤ), ʟʘʪʦʧʠʚʰʘʷ ʧʨʠʙʨʝʞʥʳʝ ʥʠʟʤʝʥʥʳʝ ʫʯʘʩʪʢʠ  

[15; 23], ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʸʧʣʳʭ ʤʝʣʢʦʚʦʜʥʳʭ ʟʘʣʠʚʦʚ ʠ ʣʘʛʫʥ,  

ʚ ʢʦʪʦʨʳʭ ʯʘʩʪʦ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʫʩʪʨʠʮʳ ʠ ʜʨʫʛʠʝ ʜʚʫʩʪʚʦʨʯʘʪʳʝ 

ʤʦʣʣʶʩʢʠ. ʅʘʡʜʝʥʥʳʝ ʚ ʦʪʣʦʞʝʥʠʷʭ ʨʘʟʨʝʟʘ ʩʪʚʦʨʢʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ ʧʨʠʥʘʜʣʝʞʘʪ 3 ʚʠʜʘʤ (ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʧʦʣʥʝʥʦ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʊʆʀ ɼɺʆ ʈɸʅ ɽʣʦʚʩʢʦʡ ʆ. ɸ. ʠ ʈʘʢʦʚʳʤ ɺ. ɸ.). Callithaca adamsi ð ʪʠʭʦ-

ʦʢʝʘʥʩʢʠʡ, ʧʨʠʘʟʠʘʪʩʢʠʡ, ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʡ, ʚʝʨʭʥʝʩʫʙʣʠʪʦʨʘʣʴʥʳʡ ʚʠʜ, 

ʥʘʩʝʣʷʶʱʠʡ ʠʣʠʩʪʳʝ, ʠʣʠʩʪʦ-ʧʝʩʯʘʥʳʝ ʛʨʫʥʪʳ, ʟʘʨʳʚʘʝʪʩʷ ʚ ʛʨʫʥʪ ʥʘ  

10-20 ʩʤ. ʆʪʥʦʩʠʪʩʷ ʢ ʵʚʨʠʪʝʨʤʥʳʤ ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʤ, ʩʧʦʩʦʙʥʳʤ ʚʳʥʦʩʠʪʴ 

ʪʝʤʧʝʨʘʪʫʨʫ ʦʪ ï1Üʉ ʜʦ 20ï25 Üʉ, ʩʪʝʥʦʛʘʣʠʥʥʳʡ, ʤʦʨʩʢʦʡ, ʦʧʪʠʤʘʣʴʥʘʷ 

ʩʦʣʸʥʦʩʪʴ ʦʪ 31,8 ă ʜʦ 33,5 ă [24]. Macoma incongrua ð ʪʠʭʦʦʢʝʘʥʩʢʠʡ, 

ʧʨʠʘʟʠʘʪʩʢʠʡ, ʩʫʙʪʨʦʧʠʯʝʩʢʦ-ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʡ ʚʠʜ. ʉʝʣʠʪʩʷ ʚ ʥʠʞʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʣʠʪʦʨʘʣʠ ʠ ʚʝʨʭʥʝʡ ʩʫʙʣʠʪʦʨʘʣʠ ʜʦ ʛʣʫʙʠʥʳ 6 ʤ ʚ ʠʣʠʩʪʦ-

ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʘʭ, ʚ ʟʘʢʨʳʪʳʭ ʠ ʧʦʣʫʟʘʢʨʳʪʳʭ ʙʫʭʪʘʭ ʠ ʟʘʣʠʚʘʭ ʥʘ ʠʣʠʩʪʦ-

ʧʝʩʯʘʥʦʤ ʠʣʠ ʩʣʘʙʦ ʟʘʠʣʝʥʥʦʤ ʧʝʩʢʝ. ʕʚʨʠʪʝʨʤʥʳʡ ʪʝʧʣʦʚʦʜʥʳʡ ʩʫʙʪʨʦʧʠ-

ʯʝʩʢʠʡ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ. ɺʳʥʦʩʠʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ ï1Üʉ ʜʦ 23ï28Üʉ, 

ʦʧʪʠʤʘʣʴʥʘʷ ʩʦʣʸʥʦʩʪʴ 31,7ï33,5 ă [24]. Macoma sicca ð ʪʠʭʦʦʢʝʘʥʩʢʠʡ, 

ʧʨʠʘʟʠʘʪʩʢʠʡ, ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʡ ʚʠʜ. ʆʙʠʪʘʝʪ ʚ ʚʝʨʭʥʝʡ ʩʫʙʣʠʪʦʨʘʣʠ. 

ʅʘʣʠʯʠʝ ʤʦʨʩʢʠʭ ʠʣʦʚ ʩ ʨʘʢʫʰʝʡ, ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʤʦʨʩʢʠʭ ʠ 
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ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʧʦʜʦʰʚʝ ʨʘʟʨʝʟʘ ʛʦʚʦʨʠʪ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʟʜʝʩʴ ʤʝʣʢʦʚʦʜʥʦʛʦ ʟʘʣʠʚʘ ʠʣʠ ʣʘʛʫʥʳ (ʈʠʩ. 4).  

ʇʦʩʣʝ ʤʘʢʩʠʤʫʤʘ ʩʨʝʜʥʝʛʦ ʛʦʣʦʮʝʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʪʨʝʥʜ ʥʘʯʘʣ 

ʩʥʠʞʘʪʴʩʷ. ɺ ʵʪʦ ʚʨʝʤʷ (4020 Ñ 110 14ʉ ʣ. ʥ., 4528 Ñ 182 ʢʘʣ. ʣ. ʥ., ʃʋ-7127; 

3520Ñ90 14ʉ ʢʘʣ. ʣ. ʥ., 3811 Ñ 113 ʢʘʣ. ʣ. ʥ., ʃʋ-7562) ʥʘ ʩʢʣʦʥʘʭ ʦʩʪʨʦʚʦʚ 

ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʧʨʦʠʟʨʘʩʪʘʣ ʣʠʧʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʣʝʩ ʩ ʜʠʤʦʨ-

ʬʘʥʪʦʤ, ʷʩʝʥʝʤ, ʠʣʴʤʦʤ ʛʦʨʥʳʤ (Ulmus laciniata), ʛʨʘʙʦʤ ʩʝʨʜʮʝʣʠʩʪʥʳʤ, 

ʙʝʨʸʟʦʡ ʜʘʫʨʩʢʦʡ (Betula dahurica) ʠ ʜʨʫʛʠʤʠ ʧʦʨʦʜʘʤʠ ʩ ʧʘʧʦʨʦʪʥʠʢʦʚʦ-

ʧʦʣʳʥʥʦ-ʨʘʟʥʦʪʨʘʚʥʳʤ ʧʦʢʨʦʚʦʤ [5]. ʉʥʠʞʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʥʘ 1,5ï2,0Áʉ ʥʠʞʝ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘ ʛʨʘʥʠʮʝ ʘʪʣʘʥʪʠʢ-ʩʫʙʙʦʨʝʘʣ [25] 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʨʝʛʨʝʩʩʠʝʡ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ (ʜʦ 3-4 ʤ) [26], ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʦʩʫʰʝʥʠʶ ʯʘʩʪʠ ʣʘʛʫʥ ʠ ʫʩʠʣʝʥʠʶ ʵʨʦʟʠʠ ʚ ʫʩʪʴʷʭ ʨʝʢ. ʅʘ ʧʨʠʙʨʝʞʥʳʭ 

ʥʠʟʤʝʥʥʦʩʪʷʭ ʥʘʯʘʣʠ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʪʦʨʬʷʥʠʢʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 2-4 ʤ. 

ʉʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʜʦʣʞʘʣʦʩʴ ʠ ʚ ʥʘʯʘʣʝ ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ 

ʜʦ ʟʥʘʯʝʥʠʡ ʯʫʪʴ ʥʠʞʝ ʩʦʚʨʝʤʝʥʥʳʭ (II  ʧʘʣʠʥʦʟʦʥʘ). ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʜʠʘʛʨʘʤʤʳ (ʈʠʩ. 2) ʩʫʤʤʘ ʧʳʣʴʮʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʘʜʘʝʪ ʜʦ 28 %, ʜʫʙʘ 

ð ʜʦ 17 %, ʧʳʣʴʮʘ ʦʨʝʭʘ, ʠʣʴʤʘ, ʣʝʱʠʥʳ, ʢʣʸʥʘ ʠʩʯʝʟʘʝʪ. ʇʦʜʦʙʥʘʷ ʢʘʨʪʠʥʘ 

ʧʨʦʠʩʭʦʜʠʣʘ ʠ ʥʘ ʜʨʫʛʠʭ ʦʩʪʨʦʚʘʭ ʟʘʣʠʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʩʪʘʚʝ ʣʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʨʦʣʴ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʧʦʚ̫ʠʣʘʩʴ ʙʝʨʟyʘ ʢʫʩʪʘʨʥʠʢʦʚʘʷ (Betula fruticosa) (1640 Ñ 90 14ʉ ʣ. ʥ., 1551 Ñ 

113 ʢʘʣ. ʣ. ʥ., ʃʋ-7563) (ʦʩʪʨʦʚʘ ʈʠʢʦʨʜʘ, ʇʦʧʦʚʘ). 

 

ʈʠʩ. 4. ʇʘʣʝʦʩʨʝʜʘ ʦ. ʉʪʝʥʠʥʘ 

6000 14ʉ ʣ. ʥ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʜʫʙʦʚʦ-ʙʝʨʸʟʦ-

ʚʳʝ ʩ ʭʚʦʡʥʳʤʠ ʧʦʨʦʜʘʤʠ ʣʝʩʘ ʩ 

ʣʝʩʧʝʜʝʮʝʡ, 2 ï ʜʫʙʦʚʦ-ʛʨʘʙʦʚʳʝ ʣʝʩʘ, 3 ï 

ʧʦʣʳʥʥʦ-ʨʘʟʥʦʪʨʘʚʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʩ 

ʧʘʧʦʨʦʪʥʠʢʘʤʠ, 4 ï ʨʘʟʥʦʪʨʘʚʥʦ-

ʛʘʣʦʬʠʪʥʳʝ ʠ ʧʝʪʨʦʬʠʪʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ, 5 

ï ʦʩʦʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ, 6 ï 

ʙʝʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 7 ï ʦʟʝʨʦ, 8 ï 

ʩʦʚʨʝʤʝʥʥʘʷ ʣʠʥʠʷ ʙʝʨʝʛʘ.  

Fig. 4. Paleoenvironment of Stenina 

Island (6000 years ago). 

Legend: 1 ï birch and oak with  coniferous 

species forest with lespedeza, 2 ï hornbeam 

and oak forest, 3 ï absinthial and grass land 

with ferns, 4 ï holophytic and petrophytic 

grass lands, 5 ï sedge meadow, 6 ï bald land, 7 

ï lake, 8 ï modern coast. 

 

ʅʘ ʦ. ʇʫʪʷʪʠʥʘ ʙʳʣʠ ʨʘʟʚʠʪʳ ʧʦʣʳʥʥʦ-ʨʘʟʥʦʪʨʘʚʥʦ-ʧʘʧʦʨʦʪʥʠʢʦʚʳʝ 

ʩʦʦʙʱʝʩʪʚʘ, ʚ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʧʨʝʦʙʣʘʜʘʣʘ ʙʝʨʸʟʘ ʧʣʦʩʢʦʣʠʩʪʥʘʷ ʩ 

ʧʨʠʤʝʩʴʶ ʢʫʩʪʘʨʥʠʢʦʡ ʠ ʜʘʫʨʩʢʦʡ, ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ, ʣʠʧʳ ʘʤʫʨʩʢʦʡ, 
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ʦʣʴʭʠ ʚʦʣʦʩʠʩʪʦʡ (Alnus hirsuta) ʠ ʜʨʫʛʠʭ ʧʦʨʦʜ [27]. ʅʘ ʨʷʜʝ ʦʩʪʨʦʚʦʚ 

ʨʘʟʚʠʚʘʣʩʷ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʣʝʩ. ʊʘʢ, ʥʘ ʦ. ʅʘʫʤʦʚʘ ʦʥ ʩʦʩʪʦʷʣ ʠʟ 

ʩʦʩʥʳ ʛʫʩʪʦʮʚʝʪʢʦʚʦʡ ʠ ʣʠʧʳ ʘʤʫʨʩʢʦʡ ʩ ʫʯʘʩʪʠʝʤ ʙʝʨʸʟʳ, ʧʠʭʪʳ, 

ʤʦʞʞʝʚʝʣʴʥʠʢʘ, ʭʚʦʡʥʠʢʘ ʦʜʥʦʩʝʤʷʥʥʦʛʦ, ʪʠʩʘ ʦʩʪʨʦʢʦʥʝʯʥʦʛʦ (Taxus 

cuspidata), ʣʝʱʠʥʳ ʨʘʟʥʦʣʠʩʪʥʦʡ (Corylus heterophylla), ʜʠʤʦʨʬʘʥʪʘ ʩ 

ʧʘʧʦʨʦʪʥʠʢʦʚʦ-ʪʨʘʚʷʥʳʤ ʧʦʢʨʦʚʦʤ [28]. ʕʪʦ ʞʝ ʧʦʭʦʣʦʜʘʥʠʝ ʦʢʦʣʦ 1920ï

1820 14ʉ ʣ. ʥ. ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʦʨʬʷʥʠʢʘ ʚ ʙʫʭʪʝ ʂʠʪ 

(ʚʦʩʪʦʯʥʦʝ ʇʨʠʤʦʨʴʝ) [29] ʠ ʚ ʟʘʣ. ʆʣʴʛʘ (2200ï1800 14ʉ ʣ. ʥ.), ʦʥʦ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʘʜʝʥʠʝʤ ʫʨʦʚʥʷ ʤʦʨʷ ʥʘ 0,8-1,2 ʤ ʥʠʞʝ ʩʦʚʨʝʤʝʥʥʦʛʦ [21]. 

ʀʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʠʟʦʰʣʦ ʦʪʜʝʣʝʥʠʝ ʣʘʛʫʥʳ ʦ. ʉʪʝʥʠʥʘ ʦʪ ʤʦʨʷ 

ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʬʦʨʤʦʡ (ʛʘʣʝʯʥʳʤ ʙʝʨʝʛʦʚʳʤ ʚʘʣʦʤ) ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʦʟʝʨʘ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʧʨʝʢʨʘʱʝʥʠʶ ʚʦʜʦʦʙʤʝʥʘ ʤʝʞʜʫ ʦʟʝʨʦʤ ʠ ʤʦʨʝʤ, ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʦʧʨʝʩʥʝʥʠʶ. ʇʨʠʩʫʪʩʪʚʠʝ ʧʘʯʢʠ ʛʠʪʪʠʠ ʚ 

ʨʘʟʨʝʟʝ, ʧʠʢ ʧʳʣʴʮʳ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʜʠʘʛʨʘʤʤʝ ʠ 

ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʫʝʪ ʤʦʨʩʢʠʭ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ 

ʢʦʤʧʣʝʢʩʝ 2 (ʈʠʩ. 3), ʢʦʪʦʨʳʡ ʩʭʦʞ ʩ ʩʦʩʪʘʚʦʤ ʜʠʘʪʦʤʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʟʝʨʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʟʸʨʥʦʡ ʩʪʘʜʠʠ ʵʚʦʣʶʮʠʠ ʣʘʛʫʥʳ (ʈʠʩ. 5). ɺ 

ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ ʣʘʛʫʥʥʦʝ ʦʟʝʨʦ ʧʦʩʪʝʧʝʥʥʦ ʟʘʙʦʣʘʯʠʚʘʣʦʩʴ ʠ 

ʟʘʨʘʩʪʘʣʦ, ʩʦʢʨʘʱʘʷʩʴ ʚ ʨʘʟʤʝʨʘʭ ʜʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʅʘ ʥʠʟʢʠʭ 

ʧʦʙʝʨʝʞʴʷʭ ʦʩʪʨʦʚʦʚ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ, ʟʘʥʷʪʳʭ 

ʟʘʙʦʣʦʯʝʥʥʳʤʠ ʦʩʦʢʦʚʳʤʠ ʠ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʤʠ ʣʫʛʘʤʠ, 

ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʙʳʣʠ ʦʣʴʭʦʚʦ-ʙʝʨʸʟʦʚʳʝ ʣʝʩʘ 

[30]. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʥʘʯʘʣʘ ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ 

ʬʨʦʥʪʘʣʴʥʦ-ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ 

ʩʫʤʤʳ ʟʘʥʦʩʥʦʡ ʧʳʣʴʮʳ, ʦʩʦʙʝʥʥʦ ʭʚʦʡʥʳʭ ʧʦʨʦʜ. 

ʇʦʩʣʝ ʧʦʭʦʣʦʜʘʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʩʨʝʜʥʝʛʦ ʠ ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʪʨʝʥʜ ʫʩʪʨʝʤʣʷʝʪʩʷ ʚʚʝʨʭ. ɺ ʪʝʯʝʥʠʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ 

ʧʦʪʝʧʣʝʥʠʷ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ ʩʨʝʜʥʝʛʦʜʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʟʤʦʞʥʦ, ʙʳʣʘ ʜʘʞʝ ʥʝʤʥʦʛʦ ʚʳʰʝ ʩʦʚʨʝʤʝʥʥʦʡ (ʩʫʤʤʘ 

ʧʳʣʴʮʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʥʘ 11 % ʙʦʣʴʰʝ, ʜʫʙʘ ʥʘ 13 %) (II  ʧʘʣʠʥʦʟʦʥʘ). 

ɺ ʩʝʨʝʜʠʥʝ ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ ʧʦʩʣʝʜʦʚʘʣʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ 

ʧʦʭʦʣʦʜʘʥʠʝ, ʭʦʨʦʰʦ ʧʨʦʷʚʠʚʰʝʝʩʷ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ [31] ʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʝ ʚ ʨʘʟʨʝʟʝ ʪʦʨʬʷʥʠʢʘ ʙʫʭ. ʂʠʪ ʧʦ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʩʦʢʨʘʱʝʥʠʶ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʠ ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ ʢʝʜʨʘ ʢʦʨʝʡʩʢʦʛʦ [29]. 

ʅʘ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʜʠʘʛʨʘʤʤʝ ʦ. ʉʪʝʥʠʥʘ (ʈʠʩ. 2), ʦʥʦ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʧʳʣʴʮʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ (ʜʦ 35 %) ʠ ʜʫʙʘ 

(ʜʦ 21 %) (III  ʧʘʣʠʥʦʟʦʥʘ). 

ʄʘʣʳʡ ʦʧʪʠʤʫʤ ʛʦʣʦʮʝʥʘ (VIII-XIII ʚʚ., ʧʦ ʜʨʫʛʠʤ ʦʮʝʥʢʘʤ VIII-X 

ʚʚ.) ʥʘ ʦʩʪʨʦʚʝ ʧʨʦʷʚʠʣʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʧʳʣʴʮʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ (ʜʦ 
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47 %): ʜʫʙʘ, ʷʩʝʥʷ, ʣʠʧʳ, ʠʣʴʤʘ, ʣʝʱʠʥʳ, ʢʘʣʠʥʳ (III  ʧʘʣʠʥʦʟʦʥʘ). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʫʙʘ ʠ 

ʙʦʣʴʰʠʤ ʫʯʘʩʪʠʝʤ ʛʨʘʙʘ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʪʘʢʞʝ ʜʣʷ ʦ. ʈʫʩʩʢʠʡ [19; 30]. 

ʋʚʝʣʠʯʝʥʠʝ ʫʯʘʩʪʠʷ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʚ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ ʬʠʢʩʠʨʫʝʪʩʷ ʠ ʚ ʙʫʭʪʝ ʂʠʪ [29]. ʇʦʜʲʝʤ ʫʨʦʚʥʷ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ 

ʜʣʷ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 1 ʤ ʚʳʰʝ ʩʦʚʨʝʤʝʥʥʦʛʦ [15; 32]. 

ʇʦʩʣʝ ʤʘʣʦʛʦ ʦʧʪʠʤʫʤʘ ʛʦʣʦʮʝʥʘ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʢʨʠʚʘʷ ʩʥʦʚʘ 

ʥʘʯʠʥʘʝʪ ʧʦʥʠʞʘʪʴʩʷ ʠ ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʤʠʥʠʤʫʤʘ ʚ ʤʘʣʳʡ ʣʝʜʥʠʢʦʚʳʡ 

ʧʝʨʠʦʜ (XIIIïXIX ʚʚ.). ʉʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 29 %: ʧʳʣʴʮʳ ʜʫʙʘ ð 18 %, ʦʪʩʫʪʩʪʚʫʝʪ ʧʳʣʴʮʘ 

ʦʨʝʭʘ, ʛʨʘʙʘ ʠ ʜʨʫʛʠʭ (III  ʧʘʣʠʥʦʟʦʥʘ). ʈʘʩʰʠʨʠʣʠʩʴ ʧʣʦʱʘʜʠ, ʟʘʥʷʪʳʝ 

ʢʫʩʪʘʨʥʠʢʦʚʦ-ʧʦʣʳʥʥʦ-ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ, ʙʦʣʴʰʦʝ ʨʘʟʚʠʪʠʝ 

ʧʦʣʫʯʠʣʠ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ. ʅʘ ʦ. ʈʫʩʩʢʦʤ ʚ ʵʪʦ ʚʨʝʤʷ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʦʣʴʭʦʚʥʠʢʠ, ʩʥʠʞʘʣʘʩʴ ʨʦʣʴ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʫʙʘ [30]. ʇʦ ʦʮʝʥʢʘʤ ʊ. Yamamoto [33; 34] ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʣʝʪʘ, ʠ ʟʠʤʳ ʙʳʣʘ ʥʘ 1ï2 Áʉ ʥʠʞʝ, ʯʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʃʝʪʥʠʝ ʩʝʟʦʥʳ 

ʙʳʣʠ ʙʦʣʝʝ ʜʦʞʜʣʠʚʳʤʠ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʦʩʣʘʙʣʝʥʠʝʤ 

ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʘʥʪʠʮʠʢʣʦʥʘ ʠ ʩʤʝʱʝʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʟʦʥ ʢ ʶʛʫ. 
 

 

 

 

 

 

 

 

ʈʠʩ. 5. ʇʘʣʝʦʩʨʝʜʘ ʦ. ʉʪʝʥʠʥʘ 

2200-1800 14ʉ ʣ. ʥ.  

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʨʠʩ. 4. 

Fig. 5. Paleoenvironment of 

Stenina Island (2200-1800 

years ago).  
For legendary symbols, see Fig. 4.  

 

 

ʇʨʠʙʣʠʞʝʥʠʝ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ 

ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘʯʘʣʦʩʴ ʥʝ ʨʘʥʝʝ ʩʝʨʝʜʠʥʳ XIX ʚʝʢʘ, ʯʪʦ 

ʚʳʨʘʟʠʣʦʩʴ ʚ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʚʝʣʠʯʝʥʠʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʦʩʦʙʝʥʥʦ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ, ʛʨʘʙʘ 
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ʩʝʨʜʮʝʣʠʩʪʥʦʛʦ ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʦ. ʉʪʝʥʠʥʘ (III  ʧʘʣʠʥʦʟʦʥʘ), 

ʪʘʢ ʠ ʚʩʝʭ ʦʩʪʨʦʚʦʚ ʟʘʣʠʚʘ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʪʨʘʞʘʝʪʩʷ ʚ 

ʧʦʩʣʝʧʦʞʘʨʥʳʭ ʩʫʢʮʝʩʩʠʷʭ: ʪʘʢ ʥʘ ʦ. ʇʫʪʷʪʠʥʘ ʨʘʟʚʠʪʳ ʚʪʦʨʠʯʥʳʝ ʜʫʙʥʷʢʠ 

ʧʘʨʢʦʚʦʛʦ ʪʠʧʘ, ʥʘ ʜʨʫʛʠʭ ʦʩʪʨʦʚʘʭ ʨʘʩʰʠʨʷʶʪʩʷ ʧʣʦʱʘʜʠ, ʟʘʥʷʪʳʝ 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʛʤʝʣʠʥʦʧʦʣʳʥʥʠʢʘʤʠ, ʣʝʩʧʝʜʝʯʥʠʢʘʤʠ ʠ 

ʣʫʛʦʚʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ (ʦʩʪʨʦʚʘ ʌʫʨʫʛʝʣʴʤʘ, ʕʥʛʝʣʴʤʘ ʠ 

ʜʨ.). ʅʘ ʥʝʢʦʪʦʨʳʭ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʨʦʩʣʴ ʜʨʝʚʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʘʷ ʦ ʙʣʘʛʦʥʘʜʸʞʥʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʣʝʩʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʟʫʯʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʦ. ʉʪʝʥʠʥʘ ʧʦʟʚʦʣʠʣʦ ʚʧʝʨʚʳʝ 

ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʵʚʦʣʶʮʠʶ ʝʛʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʪʝʯʝʥʠʝ  

ʩʨʝʜʥʝʛʦïʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ. ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʥʳʝ ʬʘʟʳ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʣʦʩʴ ʛʣʦʙʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ ʠ 

ʢʦʣʝʙʘʥʠʷʤʠ ʫʨʦʚʥʷ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʠʣʠ ʩʤʝʥʫ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʦʩʪʨʦʚʘ. ʇʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʙʳʩʪʨʦ 

ʨʝʘʛʠʨʦʚʘʣʘ ʥʘ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʠ ʥʠʟʢʦʘʤʧʣʠʪʫʜʥʳʝ ʬʣʫʢʪʫʘʮʠʠ 

ʢʣʠʤʘʪʘ, ʘ ʵʚʦʣʶʮʠʷ ʣʘʛʫʥʳ ʚ ʦʟʝʨʦ ʧʨʦʠʟʦʰʣʘ ʚʦ ʚʨʝʤʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ 

ʧʦʭʦʣʦʜʘʥʠʷ ʦʢʦʣʦ 1920ï1820 14ʉ ʣ. ʥ. ʆʩʪʨʦʚʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʩʳʛʨʘʣʦ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʪʝʨʤʦʬʠʣʴʥʳʭ ʧʦʣʠʜʦʤʠʥʘʥʪʥʦ-ʰʠʨʦʢʦʣʠʩʪ-

ʚʝʥʥʳʭ ʣʝʩʦʚ ʩ ʫʯʘʩʪʠʝʤ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʦ. ʉʪʝʥʠʥʘ ʧʨʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʣʫʢʪʫʘʮʠʷʭ ʩʨʝʜʥʝʛʦ-ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ.  

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʜʠʨʝʢʪʦʨʫ ɼɺɻʄɿ 

ʉ. ʄ. ɼʦʣʛʘʥʦʚʫ ʠ ʠʥʩʧʝʢʪʦʨʘʤ ɸ. ɸ. ʊʠʮʢʦʤʫ ʠ ɸ. ɸ. ʐʘʣʦʤʫ ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. Dolganov S. M., Tyurin A. N. Far Eastern Marine Biosphere Reserve (Russia) // 

Biodiversity and Environment of Far East Reserves. 2014. ˉ 2. ʉ. 76ï87/ 

2. ɺʝʣʠʞʘʥʠʥ ɸ. ɻ. ɺʨʝʤʷ ʠʟʦʣʷʮʠʠ ʤʘʪʝʨʠʢʦʚʳʭ ʦʩʪʨʦʚʦʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ 

ʦʢʝʘʥʘ // ɼʦʢʣʘʜʳ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 1976. ʊ. 231, ˉ 1. ʉ. 205ï207. 

3. ɻʝʦʣʦʛʠʷ ʉʉʉʈ. ʊ. XXXII, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ: ʯ. I. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ. ï ʄ. : 

ʅʝʜʨʘ, 1969. 696 ʩ. 

4. ʅʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʡ ʩʧʨʘʚʦʯʥʠʢ ʧʦ ʢʣʠʤʘʪʫ ʉʉʉʈ. ʄʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ. 

ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ. ï ʃ.: ɻʠʜʨʦʤʝʦʠʟʜʘʪ, 1988. ʉʝʨ. 3. ɺʳʧ. 26. 416 ʩ. 

5. ʇʰʝʥʠʯʥʠʢʦʚ ɹ. ʌ., ʇʰʝʥʠʯʥʠʢʦʚʘ ʅ. ʌ. ɹʫʨʦʟʸʤʳ ʘʨʭʠʧʝʣʘʛʘ ʈʠʤʩʢʦʛʦ-ʂʦʨʩʘʢʦʚʘ 

// ɹʠʦʪʘ ʠ ʩʨʝʜʘ ʟʘʧʦʚʝʜʥʠʢʦʚ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. 2014. ˉ 2. C. 123ï143. 

6. ʇʰʝʥʠʯʥʠʢʦʚ ɹ. ʌ., ʇʰʝʥʠʯʥʠʢʦʚʘ ʅ. ʌ. ʉʧʝʮʠʬʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʫʨʦʟʝʤʦʚ ʥʘ 

ʦʩʪʨʦʚʘʭ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ (ʶʛ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ) // ɺʝʩʪʥʠʢ ɼɺʆ ʈɸʅ. 2013. 

ˉ 5. ʉ. 87ï96. 

7. ʃʷʱʝʚʩʢʘʷ ʄ. ʉ. ʃʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʦʩʪʨʦʚʘʭ ʟʘʣʠʚʘ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) ʟʘ ʧʦʩʣʝʜʥʠʝ 20000 ʣʝʪ // ʋʩʧʝʭʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ. 2016. ˉ 11ï2. ʉ. 372ï379. 

8. ʂʦʨʦʪʢʠʡ ɸ. ʄ. ʊʠʧʳ ʙʝʨʝʛʦʚ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʠ ʠʭ ʵʚʦʣʶʮʠʷ ʚ ʧʣʝʡʩʪʦʮʝʥʝ // 
ʇʨʠʙʨʝʞʥʘʷ ʟʦʥʘ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʝʡ ʚ ʧʣʝʡʩʪʦʮʝʥʝ. ï ɺʣʘʜʠʚʦʩʪʦʢ: ɼɺʆ ɸʅ 

ʉʉʉʈ, 1988. ʉ. 3ï25. 



ɹʠʦʪʘ ʠ ʩʨʝʜʘ ʟʘʧʦʚʝʜʥʠʢʦʚ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. 2017. ˉ 2 (11) 

17 

9. ʏʫʙʘʨʴ ɽ. ɸ. ʀʪʦʛʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʬʣʦʨʳ ʦʩʪʨʦʚʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʨʩʢʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ // ɹʦʪʘʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 2005. ʊ. 90.  ̄3. ʉ. 360ï377. 

10. ʏʫʙʘʨʴ ɽ. ɸ. ɸʜʚʝʥʪʠʚʥʳʝ ʚʠʜʳ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʚʦ ʬʣʦʨʝ ʤʘʣʳʭ ʤʦʨʩʢʠʭ 
ʦʩʪʨʦʚʦʚ: ʪʠʧʳ ʩʪʨʘʪʝʛʠʡ, ʮʝʥʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʫʨʦʚʝʥʴ ʘʜʚʝʥʪʠʟʘʮʠʠ (ʥʘ 

ʧʨʠʤʝʨʝ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʤʦʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ) // 

ʂʦʤʘʨʦʚʩʢʠʝ ʯʪʝʥʠʷ. 2015. ɺʳʧ. LXIII. ʉ. 127ï163. 

11. ʀʩʘʯʝʥʢʦ ɸ. ɻ. ʃʘʥʜʰʘʬʪʳ ʉʉʉʈ. ï ʃ.: ʃɻʋ, 1985. 320 ʩ. 

12. ʉʪʘʨʦʞʠʣʦʚ ɺ. ʊ. ʃʘʥʜʰʘʬʪʳ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ (ʆʙʲʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʢ ʢʘʨʪʝ 
ʤʘʩʰʪʘʙʘ 1:500000). ï ɺʣʘʜʠʚʦʩʪʦʢ: ʀʟʜ. ɼʘʣʴʥʝʚʦʩʪ. ʫʥ-ʪʘ, 2009. 368 ʩ. 

13. ɻʘʥʟʝʡ ʂ. ʉ., ʂʠʩʝʣʸʚʘ ɸ. ɻ., ʈʦʜʥʠʢʦʚʘ ʀ. ʄ., ʇʰʝʥʠʯʥʠʢʦʚʘ ʅ. ʌ. ʉʦʚʨʝʤʝʥʥʦʝ 
ʩʦʩʪʦʷʥʠʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʛʝʦʩʠʩʪʝʤ ʦʩʪʨʦʚʦʚ ʟʘʣʠʚʘ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ // ʆʡʢʫʤʝʥʘ. ʈʝʛʠʦʥʦʚʝʜʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 2016. ˉ 1. ʉ. 40ï49. 

14. ɹʣʶʤ ʅ. ʉ., ɹʦʣʠʭʦʚʩʢʘʷ ʅ. ʉ., ɹʦʣʴʰʘʢʦʚ ɺ. ɸ. ʠ ʜʨ. ʄʝʪʦʜʳ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 
ʨʝʢʦʥʩʪʨʫʢʮʠʡ: ʄʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ / ʨʝʜ. ʇ. ɸ. ʂʘʧʣʠʥʘ, ʊ. ɸ. ʗʥʠʥʘ. ï ʄ.: 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʄɻʋ, 2010. 430 ʩ. 

15. ʂʦʨʦʪʢʠʡ ɸ. ʄ. ʂʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʠ ʣʘʥʜʰʘʬʪʳ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ 

(ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʠ ʪʝʥʜʝʥʮʠʠ) // ɺʝʩʪʥʠʢ ɼɺʆ ʈɸʅ. 1994. ˉ 3. ʉ. 29ï42. 

16. ʂʘʨʥʘʫʭ ɺ. ʅ., ʉʫʭʦʚʝʝʚ ɽ. ʅ., ʃʠʩʪʨʦʚʘʷ ʀ. ɸ. ɺʳʩʦʢʦʨʘʟʨʝʰʘʶʱʠʝ ʩʝʡʩʤʦʘʢʫʩʪʠ-

ʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʦʧʣʝʥʠʡ ʛʘʟʘ ʚ ʛʦʣʦʮʝʥʦʚʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ɸʤʫʨʩʢʦʛʦ 

ʟʘʣʠʚʘ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) // ɺʝʩʪʥʠʢ ɼɺʆ ʈɸʅ. 2011. ˉ 3. ʉ. 56ï64. 

17. Astakhov A. S., Kalugin I. A., Aksentov K. I., Dar'in A. V., 2015, Geochemical indicators of 

paleo-typhoons in shelf sediments, Geochemistry International, no. 4, pp. 383ï388. 

18. ɸʢʩʝʥʪʦʚ ʂ. ʀ., ɸʩʪʘʭʦʚ ɸ.ʉ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʨʪʫʪʴʶ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ 
ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ // ɺʝʩʪʥʠʢ ɼɺʆ ʈɸʅ. 2009. ˉ 4. ʉ. 115ï121. 

19. ʃʷʱʝʚʩʢʘʷ ʄ. ʉ., ɻʘʥʟʝʡ ʂ. ʉ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʧʘʣʝʦʫʩʣʦʚʠʡ ʛʦʣʦʮʝʥʘ ʜʣʷ ʦʩʪʨʦʚʦʚ 

ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) // ʇʫʪʠ ʵʚʦʣʶʮʠʦʥʥʦʡ ʛʝʦʛʨʘʬʠʠ: ʄʘʪʝʨʠʘʣʳ 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ ʧʘʤʷʪʠ ʧʨʦʬʝʩʩʦʨʘ ɸ.ɸ. ɺʝʣʠʯʢʦ 

(ʄʦʩʢʚʘ, 23ï25 ʥʦʷʙʨʷ 2016 ʛ.). ï ʄ.: ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʈɸʅ, 2016. ʉ. 496ï500. 

20. ʂʦʨʦʪʢʠʡ ɸ. ʄ., ɺʦʣʢʦʚ ɺ. ɻ., ɻʨʝʙʝʥʥʠʢʦʚʘ ʊ. ɸ. ʠ ʜʨ. ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ // ʀʟʤʝʥʝ-

ʥʠʝ ʢʣʠʤʘʪʘ ʠ ʣʘʥʜʰʘʬʪʦʚ ʟʘ ʧʦʩʣʝʜʥʠʝ 65 ʤʠʣʣʠʦʥʦʚ ʣʝʪ (ʢʘʡʥʦʟʦʡ: ʦʪ ʧʘʣʝʦʮʝʥʘ 

ʜʦ ʛʦʣʦʮʝʥʘ). ï ʄ.: ɻɽʆʉ, 1999. ʉ. 146ï164. 

21. ʂʦʨʦʪʢʠʡ ɸ. ʄ., ɺʦʩʪʨʝʮʦʚ ʖ. ɽ. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʧʦʟʜʥʝʤ 

ʚʶʨʤʝ-ʛʦʣʦʮʝʥʝ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʝ ʨʝʢʠ ɸʚʚʘʢʫʤʦʚʢʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

// ʉʠʥʠʝ ʩʢʘʣʳ ï ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ: ʦʧʳʪ ʦʧʠʩʘʥʠʷ ʤʥʦʛʦʩʣʦʡʥʦʛʦ 

ʧʘʤʷʪʥʠʢʘ. ï ɺʣʘʜʠʚʦʩʪʦʢ: ɼʘʣʴʥʘʫʢʘ, 2002. ʉ. 45ï72.  

22. ʄʠʢʠʰʠʥ ʖ. ɸ, ɻʚʦʟʜʝʚʘ ʀ. ɻ. ʇʘʣʝʦʩʨʝʜʘ ʦʩʪʨʦʚʘ ʈʫʩʩʢʠʡ (ʖʞʥʦʝ ʇʨʠʤʦʨʴʝ) ʚ 

ʩʨʝʜʥʝʤ-ʧʦʟʜʥʝʤ ʛʦʣʦʮʝʥʝ // ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 2014. ˉ3. ʉ. 516ï522. 

23. ʂʦʨʦʪʢʠʡ ɸ. ʄ., ʂʘʨʘʫʣʦʚʘ ʃ. ʇ., ʊʨʦʠʮʢʘʷ ʊ. ʉ. ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʇʨʠʤʦʨʴʷ: 

ʩʪʨʘʪʠʛʨʘʬʠʷ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʷ. ï ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ, 1980. 234 ʩ.  

24. ʉʢʘʨʣʘʪʦ ʆ. ɸ. ɼʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ʫʤʝʨʝʥʥʳʭ ʚʦʜ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʠʭʦʛʦ ʦʢʝʘʥʘ. ï ʃ. : ʅʘʫʢʘ, 1981. 480 ʩ. 

25. ʂʦʨʦʪʢʠʡ ɸ. ʄ., ʉʢʨʳʣʴʥʠʢ ɻ. ʇ., ʂʦʨʦʙʦʚ ɺ. ɺ. ʊʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʠ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʝʝ ʨʘʟʚʠʪʠʷ ʥʘ ʶʛʝ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ // ɺʝʩʪʥʠʢ ɼɺʆ 

ʈɸʅ. 2010. ˉ 6. ʉ. 3ï16. 

26. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʩʤʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʚ ʧʦʟʜʥʝʤ ʢʘʡʥʦʟʦʝ 
(ʤʠʦʮʝʥïʧʣʝʡʩʪʦʮʝʥ) / ɸ. ʄ. ʂʦʨʦʪʢʠʡ, ʊ. ɸ. ɻʨʝʙʝʥʥʠʢʦʚʘ, ɺ. ʉ. ʇʫʰʢʘʨʴ ʠ ʜʨ. ï 

ɺʣʘʜʠʚʦʩʪʦʢ: ɼɺʆ ʈɸʅ, 1996. 57 ʩ. 

27. ʃʷʱʝʚʩʢʘʷ ʄ. ʉ., ʂʠʩʝʣʸʚʘ ɸ. ɻ., ʈʦʜʥʠʢʦʚʘ ʀ. ʄ., ʇʰʝʥʠʯʥʠʢʦʚʘ ʅ. ʌ., ɻʘʥʟʝʡ ʂ. ʉ. 

ʈʘʟʚʠʪʠʝ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʣʘʥʜʰʘʬʪʦʚ ʦʩʪʨʦʚʘ ʇʫʪʷʪʠʥʘ ʚ ʧʦʟʜʥʝʤ 

ʛʦʣʦʮʝʥʝ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ) // ɻʝʦʛʨʘʬʠʷ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, 2014. ˉ 1. ʉ. 124ï133.  

28. ʈʦʜʥʠʢʦʚʘ ʀ. ʄ., ʃʷʱʝʚʩʢʘʷ ʄ. ʉ., ʂʠʩʝʣʸʚʘ ɸ. ɻ., ʇʰʝʥʠʯʥʠʢʦʚʘ ʅ. ʌ. ʉʦʩʪʦʷʥʠʝ 

ʠ ʜʠʥʘʤʠʢʘ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʤʘʣʳʭ ʦʩʪʨʦʚʦʚ ʟʘʣʠʚʘ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) // ɻʝʦʛʨʘʬʠʷ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. 2012. ˉ 1. ʉ. 96ï103. 



Biodiversity and Environment of Far East Reserves. 2017. ˉ 2 (11) 

18 

29. ʈʘʟʞʠʛʘʝʚʘ ʅ. ɻ., ɻʘʥʟʝʡ ʃ. ɸ., ɻʨʝʙʝʥʥʠʢʦʚʘ ʊ. ɸ., ʄʦʭʦʚʘ ʃ. ʄ., ʂʫʜʨʷʚʮʝʚʘ ɽ. ʇ., 
ɸʨʩʣʘʥʦʚ ɸ. ʍ., ʄʘʢʩʠʤʦʚ ʌ. ɽ., ʉʪʘʨʠʢʦʚʘ ɸ. ɸ. ʀʟʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ 

ʧʦʙʝʨʝʞʴʷ ʠ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʙʫʭʪʳ ʂʠʪ (ʚʦʩʪʦʯʥʦʝ ʇʨʠʤʦʨʴʝ) ʚ ʩʨʝʜʥʝʤ-

ʧʦʟʜʥʝʤ ʛʦʣʦʮʝʥʝ // ɻʝʦʛʨʘʬʠʷ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. 2016. ˉ 3. ʉ. 141ï151.  

30. ʄʠʢʠʰʠʥ ʖ. ɸ., ʇʝʪʨʝʥʢʦ ʊ. ʀ., ɻʚʦʟʜʝʚʘ ʀ. ɻ., ʇʦʧʦʚ ɸ. ʅ., ʂʫʟʴʤʠʥ ʗ. ɺ., ʈʘʢʦʚ ɺ. ɸ., 

ɻʦʨʙʘʨʝʥʢʦ ʉ. ɸ. ɻʦʣʦʮʝʥ ʧʦʙʝʨʝʞʴʷ ʖʛʦ-ʟʘʧʘʜʥʦʛʦ ʇʨʠʤʦʨʴʷ // ʅʘʫʯʥʦʝ 

ʦʙʦʟʨʝʥʠʝ. 2008. ˉ1. ʉ. 8ï27. 

31. ɹʦʨʠʩʦʚʘ ʆ. ʂ. ʃʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʦʣʦʮʝʥʝ // ʀʟʚ. ʈɸʅ. ʉʝʨ. 

ɻʝʦʛʨʘʬ. 2014. ˉ2. ʉ. 5ï20.  

32. ʂʦʨʦʪʢʠʡ ɸ. ʄ., ʍʫʜʷʢʦʚ ɻ. ʀ. ʕʢʟʦʛʝʥʥʳʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʤʦʨʩʢʠʭ 

ʧʦʙʝʨʝʞʠʡ. ï ʄ.: ʅʘʫʢʘ, 1990. 216 ʩ. 

33. Yamamoto T. On the climatic change in the XV and XVI centuries in Japan // Geophysical 

Magazine. 1971. ˉ 35. P. 187ï206. 

34. Yamamoto T. On the nature of climatic change in Japan since the Little Ice Age around 

1800 AD // Journal of the Meteorological Society of Japan. 1971. ˉ 49. P. 798ï812.  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ 15-05-01419. 

 

Paleogeographical Reconstruction for Stenina Island  

(Sea of Japan) during Middle -Late Holocene 

M. S. Lyashchevskaya, K. S. Ganzei, T. R. Makarova 

The Pacific Geographical Institute of the Far Eastern Branch of the Russian Academy of Sciences 

Vladivostok, 690022, Russia  

E-mail: geo2005.84@mail.ru 

 

Abstract 

On the basis of complex landscape and paleogeographical investigations executed in 2015 

stages of Stenina Island environment development in the Middle-Late Holocene are analyzed. 

Based on relief and underwater coastal slope digital model modeling of coast changes depending 

on sea level fluctuations is executed. It is established that around 6000 14ʉ years ago on the island 

prevailed broad-leaved with oak and horn-beech. Presence shells in a sea mud with domination 

marine and brackish-water diatoms show the existence of shallow bay or lagoon on Stenina Island. 

About 1920ï1820 14ʉ years ago lowering of sea level was resulted of lagoon separation by 

accumulative form (a pebble offshore bar) with formation of the lake. Gittja pack at a section with 

pollen of a water plants and absence of marine and the brackish-water diatoms show the lake stage 

of lagoon evolution. The climatic cooling at the beginning of the Late Holocene has led to 

distribution of the oak and birch forests with coniferous trees and underbrush with lespedeza. 

Lagoon lake gradually became bogged up and grew over, being reduced to the present size. 

Formation of a modern vegetation cover of the Stenina Island has happened not earlier than the 

middle of the XIX-th century after the end of Little Ice Age and steady increase of average annual 

temperature. That was expressed in increase area of broad-leaved forests, especially an oak 

(Quercus mongolica) and horn-beech (Carpinus cordata) on Stenina Island and all islands of Peter 

the Great Bay. 

Key words: islands of Peter the Great Bay, Far Eastern Marine Reserve, Holocene, 

environmental evolution, paleogeographical reconstruction. 
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Teredo navalis Linnaeus, 1758 (Bivalvia: Teredinidae)  

ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʤʦʨʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ 

ɸ. ɸ. ʂʝʧʝʣʴ* 

"ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʤʦʨʩʢʦʡ ʟʘʧʦʚʝʜʥʠʢ" ï ʬʠʣʠʘʣ ʅʅʎʄɹ ɼɺʆ ʈɸʅ, 
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ɸʥʥʦʪʘʮʠʷ 

ʌʘʫʥʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʟʘʧʦʚʝʜʥʠʢʘ ʠʟʫʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ, ʦʜʥʘʢʦ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʦʩʝʣʝʥʠʡ ʜʨʝʚʦʪʦʯʮʝʚ ʟʜʝʩʴ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ, ʭʦʪʷ ʣʠʯʠʥʢʠ Teredinidae 

(Teredo ʠ Bankia) ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʚ ʖʞʥʦʤ ʨʘʡʦʥʝ 

ʟʘʧʦʚʝʜʥʠʢʘ. ʂʦʨʘʙʝʣʴʥʳʡ ʯʝʨʚʴ Teredo navalis Linnaeus, 1758 ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥ ʚ 2016 ʛ.  

ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʤʦʨʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʚ ʜʝʨʝʚʷʥʥʳʭ ʜʝʪʘʣʷʭ ʧʠʨʩʘ ð 47 ʵʢʟ. ʠ ʚ ʟʘʪʦʥʫʚʰʝʡ 

ʜʨʝʚʝʩʠʥʝ ʥʘ ʛʣʫʙʠʥʝ 4 ʤ ʚ ʙʫʭʪʦʯʢʝ ʥʘ ʩʝʚʝʨʝ ʦ-ʚʘ ɹʦʣʴʰʦʡ ʇʝʣʠʩ ð 45 ʵʢʟ. 

ʆʧʠʩʘʥʠʝ T. navalis, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʚʦʜʘʭ ʟʘʧʦʚʝʜʥʠʢʘ: ʪʝʣʦ ʤʦʣʣʶʩʢʘ ʜʣʠʥʥʦʝ, 

ʯʝʨʚʝʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʨʘʢʦʚʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʝʨʝʜʥʝʤ ʢʦʥʮʝ ʪʝʣʘ, ʤʘʣʝʥʴʢʘʷ, ʜʠʘʤʝʪʨʦʤ ʯʫʪʴ 

ʤʝʥʴʰʝ ʜʠʘʤʝʪʨʘ ʪʝʣʘ, ʪʠʧʠʯʥʦʛʦ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Teredinidae ʩʪʨʦʝʥʠʷ; ʫ ʦʩʥʦʚʘʥʠʷ ʩʠʬʦʥʦʚ 

ʨʘʩʧʦʣʦʞʝʥʳ ʠʟʚʝʩʪʢʦʚʳʝ ʧʘʣʝʪʢʠ; ʧʘʣʝʪʢʠ ʢʦʨʦʪʢʠʝ, ʥʝ ʨʘʩʯʣʝʥʸʥʥʳʝ, ʧʦ ʬʦʨʤʝ ʥʘʧʦʤʠʥʘʶʪ 

ʦʧʝʨʝʥʠʝ ʩʪʨʝʣʳ, ʩʦʩʪʦʷʪ ʠʟ ʣʦʧʘʩʪʠ, ʜʠʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʨʘʟʜʚʦʝʥʘ, ʠ ʩʪʝʨʞʥʷ, ʧʦʢʨʳʪʳ 

ʙʣʝʜʥʦ-ʞʸʣʪʳʤ ʠʣʠ ʪʸʤʥʦ-ʢʦʨʠʯʥʝʚʳʤ ʧʝʨʝʦʩʪʨʘʢʫʤʦʤ; ʚ ʮʝʣʦʤ ʩʪʨʦʝʥʠʝ ʤʦʣʣʶʩʢʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʠʩʘʥʠʷʤ ʠ ʠʟʦʙʨʘʞʝʥʠʷʤ T. navalis; ʜʣʠʥʘ ʤʦʣʣʶʩʢʦʚ ʩʦʩʪʘʚʣʷʣʘ ʚ ʦʩʥʦʚʥʦʤ 15-

30 ʤʤ, ʫ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ ð ʜʦ 45 ʤʤ, ʜʠʘʤʝʪʨ ʪʝʣʘ 2-3 (ʜʦ 5) ʤʤ. ʂʨʦʤʝ ʞʠʚʳʭ ʤʦʣʣʶʩʢʦʚ ʚ 

ʭʦʜʘʭ ʚʥʫʪʨʠ ʜʝʨʝʚʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʪʜʝʣʴʥʳʝ ʨʘʢʦʚʠʥʳ ʠ ʧʘʣʝʪʢʠ. ɺʳʩʦʪʘ ʵʪʠʭ ʨʘʢʦʚʠʥ 

ʜʦʩʪʠʛʘʣʘ 5,9 ʤʤ, ʘ ʜʣʠʥʘ ʧʘʣʝʪʦʢ ð ʜʦ 5,3 ʤʤ. ʊʘʢʠʝ ʨʘʟʤʝʨʳ ʨʘʢʦʚʠʥ ʠ ʧʘʣʝʪʦʢ ʤʦʛʫʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʣʠʥʝ ʤʦʣʣʶʩʢʘ ʦʢʦʣʦ 60 ʤʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʤʦʨʩʢʦʡ ʟʘʧʦʚʝʜʥʠʢ, Teredo navalis. 

 

ɼʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ʩʝʤʝʡʩʪʚʘ Teredinidae ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʵʪʦ ʩʝʤʝʡʩʪʚʦ 

ʚʢʣʶʯʘʝʪ ʦʢʦʣʦ 80 ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 17 ʨʦʜʘʤ ʠ 3 ʧʦʜʩʝʤʝʡʩʪʚʘʤ [1].  

ʀʟ ʥʠʭ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʤʦʨʩʢʦʡ ʟʘʧʦʚʝʜʥʠʢ [2], ʚʩʪʨʝʯʘʶʪʩʷ 3 ʚʠʜʘ: Bankia 

setacea (Tryon, 1860), Teredo navalis Linnaeus, 1758 ʠ Zachsia zenkewitschi 

Bulatoff & Rjabtschikoff, 1933 [3]. 

T. navalis ð ʮʠʨʢʫʤʩʫʙʪʨʦʧʠʯʝʩʢʦ-ʙʦʨʝʘʣʴʥʳʡ ʚʠʜ [3]. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʸʥʥʳʭ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

                                                 
*ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ: ʂʝʧʝʣʴ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʚʝʜʫʱʠʡ ʠʥʞ., "ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

ʤʦʨʩʢʦʡ ʟʘʧʦʚʝʜʥʠʢ" ï ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ 

"ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ" ɼɺʆ ʈɸʅ; e-mail: aa_kepel@mail.ru. 
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ʯʪʦ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʦʥ ʦʙʠʪʘʝʪ ʥʘ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ ʩʚʦʝʛʦ ʘʨʝʘʣʘ, ʘ ʚ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʙʫʭʪʝ ʇʝʤʟʦʚʦʡ, ʥʳʥʝ ʚʭʦʜʷʱʝʡ ʚ 

ʩʦʩʪʘʚ ʟʘʧʦʚʝʜʥʠʢʘ, ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʪʝʨʝʜʦ ʙʳʣʘ ʦʯʝʥʴ ʚʳʩʦʢʦʡ [8].  

ʌʘʫʥʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʟʘʧʦʚʝʜʥʠʢʘ ʠʟʫʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʦ, ʦʜʥʘʢʦ ʩ ʤʦʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʚ 1978 ʛ. ʥʘ ʘʢʚʘʪʦʨʠʠ 

ʟʘʧʦʚʝʜʥʠʢʘ ʧʦʩʝʣʝʥʠʡ ʵʪʦʛʦ ʚʠʜʘ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ [4], ʭʦʪʷ ʣʠʯʠʥʢʠ 

ʪʝʨʝʜʦ ʠ ʙʘʥʢʠʠ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʥʘ 

ʖʞʥʦʤ ʫʯʘʩʪʢʝ ʟʘʧʦʚʝʜʥʠʢʘ [5]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢ ʤʦʤʝʥʪʫ 

ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʥʘ ʝʛʦ ʙʝʨʝʛʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʙʫʭʪʝ ʇʝʤʟʦʚʦʡ, 

ʫʞʝ ʦʢʦʣʦ 20 ʣʝʪ ʥʝ ʙʳʣʦ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ [9] ʠ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ 

ʜʝʨʝʚʷʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʦʜʝ, ʠ ʜʝʨʝʚʷʥʥʳʭ ʩʫʜʦʚ.  

ʄʳ ʦʙʥʘʨʫʞʠʣʠ ʧʦʩʝʣʝʥʠʝ ʢʦʨʘʙʝʣʴʥʦʛʦ ʯʝʨʚʷ T. navalis ʚ ʩʝʥʪʷʙʨʝ 

2016 ʛ. ʫ ʢʦʨʜʦʥʘ ʟʘʧʦʚʝʜʥʠʢʘ, ʚ ʙʫʭʪʦʯʢʝ ʥʘ ʩʝʚʝʨʝ ʦ-ʚʘ ɹʦʣʴʰʦʡ ʇʝʣʠʩ 

(ɺʦʩʪʦʯʥʳʡ ʨʘʡʦʥ ʟʘʧʦʚʝʜʥʠʢʘ) (ʈʠʩ. 1), ʚ ʜʝʨʝʚʷʥʥʳʭ ʯʘʩʪʷʭ ʣʦʜʦʯʥʦʛʦ 

ʧʠʨʩʘ, ʯʘʩʪʠʯʥʦ ʧʦʛʨʫʞʸʥʥʳʭ ʚ ʚʦʜʫ ʣʝʪʦʤ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʤʦʨʷ ʚ ʟʘʣʠʚʝ 

ʧʦʚʳʰʝʥ. ʇʠʨʩ ʜʣʷ ʧʨʠʯʘʣʠʚʘʥʠʷ ʤʦʪʦʨʥʳʭ ʣʦʜʦʢ ʥʘ ʦ. ɹʦʣʴʰʦʡ ʇʝʣʠʩ ð 

ʝʜʠʥʩʪʚʝʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʚ ʟʘʧʦʚʝʜʥʠʢʝ. ʊʘʢʞʝ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʭʪʠʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚʦʜʦʣʘʟʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘʫʯʥʳʡ 

ʩʦʪʨʫʜʥʠʢ ʟʘʧʦʚʝʜʥʠʢʘ ɸ. ʀ. ʄʘʨʢʝʚʠʯ ʧʦʜʥʷʣ ʩʦ ʜʥʘ ʵʪʦʡ ʞʝ ʙʫʭʪʦʯʢʠ 

ʢʫʩʦʢ ʟʘʪʦʥʫʚʰʝʡ ʜʨʝʚʝʩʠʥʳ, ʥʘʩʪʦʣʴʢʦ ʠʩʪʦʯʝʥʥʳʡ ʪʝʨʝʜʦ, ʯʪʦ ʣʝʛʢʦ 

ʢʨʦʰʠʣʩʷ ʨʫʢʘʤʠ (ʈʠʩ. 2). 

 
ʈʠʩ. 1. ʄʝʩʪʘ ʧʦʩʝʣʝʥʠʡ Teredo navalis Linnaeus, 1758 ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʤʦʨʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ. 

ɾʸʣʪʘʷ ʩʪʨʝʣʢʘ ï 1939-1940 ʛʛ., ʢʨʘʩʥʘʷ ʩʪʨʝʣʢʘ ï 2016 ʛ. 

Fig. 1. The settlement sites Teredo navalis Linnaeus, 1758 in Far Eastern Marine Reserve. Yellow 

arrow  ï 1939-1940; red arrow  ï 2016. 

 

ʂʦʨʘʙʝʣʴʥʳʝ ʯʝʨʚʠ ð ʚʳʩʦʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʜʚʫʩʪʚʦʨʯʘʪʳʝ 

ʤʦʣʣʶʩʢʠ, ʧʨʠʩʧʦʩʦʙʠʚʰʠʝʩʷ ʢ ʩʚʝʨʣʝʥʠʶ ʜʨʝʚʝʩʠʥʳ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
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ʜʣʠʥʥʳʤ ʯʝʨʚʝʦʙʨʘʟʥʳʤ ʪʝʣʦʤ, ʩʠʣʴʥʦ ʨʝʜʫʮʠʨʦʚʘʥʥʦʡ ʨʘʢʦʚʠʥʦʡ, 

ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʱʠʪʥʳʭ ʧʣʘʩʪʠʥ, ʥʘʣʠʯʠʝʤ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʫ ʦʩʥʦʚʘʥʠʷ ʩʠʬʦʥʦʚ ʠʟʚʝʩʪʢʦʚʳʭ ʧʘʣʝʪʦʢ [6]. ʈʘʢʦʚʠʥʘ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʧʝʨʝʜʥʝʤ ʢʦʥʮʝ ʪʝʣʘ, ʤʘʣʝʥʴʢʘʷ, ʨʘʚʥʦʩʪʚʦʨʯʘʪʘʷ, ʩʠʣʴʥʦ ʟʠʷʶʱʘʷ ʩʧʝʨʝʜʠ 

ʠ ʩʟʘʜʠ; ʢʘʞʜʘʷ ʩʪʚʦʨʢʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʯʘʩʪʝʡ: ʧʝʨʝʜʥʝʡ (ʧʝʨʝʜʥʝʝ ʫʰʢʦ) ð

ʩ ʪʦʥʢʠʤʠ ʟʘʟʫʙʨʝʥʥʳʤʠ ʛʨʝʙʥʷʤʠ, ʩʨʝʜʥʝʡ ð ʪʘʢʞʝ ʩ ʟʘʟʫʙʨʝʥʥʳʤʠ 

ʛʨʝʙʥʷʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ ʛʨʝʙʥʷʤ 

ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ, ʠ ʟʘʜʥʝʡ (ʟʘʜʥʝʝ ʫʰʢʦ) ð ʛʣʘʜʢʦʡ; ʟʫʙʦʚ ʟʘʤʢʘ ʠ ʣʠʛʘʤʝʥʪʘ 

ʥʝʪ; ʠʟʥʫʪʨʠ ʧʦʜ ʤʘʢʫʰʢʦʡ ʠʤʝʝʪʩʷ ʜʣʠʥʥʘʷ ʘʧʦʬʠʟʘ; ʠʤʝʝʪʩʷ ʜʣʠʥʥʘʷ 

ʣʦʞʥʘʷ ʨʘʢʦʚʠʥʘ ʚ ʚʠʜʝ ʠʟʚʝʩʪʢʦʚʦʡ ʪʨʫʙʢʠ, ʚʳʩʪʠʣʘʶʱʝʡ ʭʦʜ, 

ʧʨʦʪʘʯʠʚʘʝʤʳʡ ʤʦʣʣʶʩʢʦʤ [7]. ʀʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʘʢʦʚʠʥ 

ʜʘʞʝ ʚʥʫʪʨʠ ʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʭʦʜʩʪʚʘ ʨʘʢʦʚʠʥ ʫ ʚʠʜʦʚ ʠʟ 

ʨʘʟʥʳʭ ʨʦʜʦʚ ʬʦʨʤʘ ʨʘʢʦʚʠʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʥʫʪʨʠ ʩʝʤʝʡʩʪʚʘ Teredinidae, ʧʦʪʦʤʫ ʦʩʥʦʚʥʳʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʵʪʠʭ ʤʦʣʣʶʩʢʦʚ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʘ ʧʘʣʝʪʦʢ [6]. 

 
ʈʠʩ. 2. Teredo navalis ʠ ʝʛʦ ʭʦʜʳ ʚ ʟʘʪʦʥʫʚʰʝʡ ʜʨʝʚʝʩʠʥʝ. 

Fig. 2. Teredo navalis and its burrows in sunken wood. 

 

ʆʧʠʩʘʥʠʝ ʚʠʜʘ, ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʚ ʚʦʜʘʭ ʟʘʧʦʚʝʜʥʠʢʘ. 

ʉʝʤʝʡʩʪʚʦ Teredinidae Rafinesque, 1815 

ʇʦʜʩʝʤʝʡʩʪʚʦ Teredininae Rafinesque, 1815 

ʈʦʜ Teredo Linnaeus, 1758 

Teredo navalis Linnaeus, 1758; ʨʠʩ. 2, 3. 
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ʄʘʪʝʨʠʘʣ: 7.09.2016 ʛ. ʗʧʦʥʩʢʦʝ ʤʦʨʝ, ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʦ. ɹʦʣʴʰʦʡ 

ʇʝʣʠʩ, ʜʝʨʝʚʷʥʥʳʡ ʧʠʨʩ ʫ ʢʦʨʜʦʥʘ ʟʘʧʦʚʝʜʥʠʢʘ, ʛʣʫʙʠʥʘ 0,5 ʤ, ʧʨʦʙʘ 0-58, 

tʚʦʜʳ  = 18,4Áʉ. ʂʦʣʣʝʢʪʦʨ ɸ. ɸ. ʂʝʧʝʣʴ. 47 ʵʢʟʝʤʧʣʷʨʦʚ: MIMB* 33448. 

23.09.2016 ʛ. ʗʧʦʥʩʢʦʝ ʤʦʨʝ, ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʦ. ɹʦʣʴʰʦʡ ʇʝʣʠʩ, 

ʙʫʭʪʘ ʫ ʢʦʨʜʦʥʘ ʟʘʧʦʚʝʜʥʠʢʘ, ʛʣʫʙʠʥʘ 4 ʤ, ʟʘʪʦʥʫʚʰʘʷ ʜʨʝʚʝʩʠʥʘ, ʧʨʦʙʘ 0-

101, tʚʦʜʳ=18,5Áʉ. ʂʦʣʣʝʢʪʦʨ ɸ. ʀ. ʄʘʨʢʝʚʠʯ. 7 ʩʪʚʦʨʦʢ, 2 ʧʘʣʝʪʢʠ: MIMB 

33446; 45 ʵʢʟʝʤʧʣʷʨʦʚ: MIMB 33447. 

ʊʝʣʦ ʤʦʣʣʶʩʢʘ ʜʣʠʥʥʦʝ, ʯʝʨʚʝʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʨʘʢʦʚʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ 

ʧʝʨʝʜʥʝʤ ʢʦʥʮʝ ʪʝʣʘ, ʤʘʣʝʥʴʢʘʷ, ʜʠʘʤʝʪʨʦʤ ʯʫʪʴ ʤʝʥʴʰʝ ʜʠʘʤʝʪʨʘ ʪʝʣʘ, 

ʪʠʧʠʯʥʦʛʦ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Teredinidae ʩʪʨʦʝʥʠʷ; ʫ ʦʩʥʦʚʘʥʠʷ ʩʠʬʦʥʦʚ 

ʨʘʩʧʦʣʦʞʝʥʳ ʠʟʚʝʩʪʢʦʚʳʝ ʧʘʣʝʪʢʠ (ʈʠʩ. 3a).  

 
ʈʠʩ. 3. Teredo navalis. a ï ʦʙʱʠʡ ʚʠʜ MIMB 33448; ʣʝʚʘʷ ʩʪʚʦʨʢʘ ʨʘʢʦʚʠʥʳ MIMB 33446:  

b ï ʩʥʘʨʫʞʠ, c ï ʠʟʥʫʪʨʠ; ʧʘʣʝʪʢʘ MIMB 33446: d ï ʩʥʘʨʫʞʠ;  

e ï ʠʟʥʫʪʨʠ. ʄʘʩʰʪʘʙ: ʘ ï 10 ʤʤ; ʙ-ʜ ï 3 ʤʤ. 

Fig. 3. Teredo navalis. a ï general view MIMB 33448; left valve of shell MIMB 33446:  

b ï outer view, c ï inner view; pallet MIMB 33446: d ï outer view, e ï inner view.  

Scale bar: ʘ ï 10 mm; ʙ-ʜ ï 3 mm. 

 

ʇʘʣʝʪʢʠ ʢʦʨʦʪʢʠʝ, ʥʝ ʨʘʩʯʣʝʥʸʥʥʳʝ, ʧʦ ʬʦʨʤʝ ʥʘʧʦʤʠʥʘʶʪ ʦʧʝʨʝʥʠʝ 

ʩʪʨʝʣʳ, ʩʦʩʪʦʷʪ ʠʟ ʣʦʧʘʩʪʠ, ʜʠʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʨʘʟʜʚʦʝʥʘ, ʠ ʩʪʝʨʞʥʷ, 

                                                 
* MIMB  ï ʄʫʟʝʡ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ɼɺʆ ʈɸʅ. 


