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ʆʪʯʝʪ 119 ʩ., 47 ʨʠʩ., 10 ʪʘʙ., 63 ʠʩʪʦʯʥ. 

ʄʆʅʀʊʆʈʀʅɻ, ɿɸʃʀɺ ʇɽʊʈɸ ɺɽʃʀʂʆɻʆ, ʕʂʆʃʆɻʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ʄʆʈʉʂʆʁ 

ʉʈɽɼʓ, ʆʈɻɸʅʀʏɽʉʂʀʁ ʋɻʃɽʈʆɼ, ɿɸɻʈʗɿʅɽʅʀɽ, ɼʆʅʅʓɽ ʆʊʃʆɾɽʅʀʗ, ʀʅɼɽʂʉʓ 

AMBI ʀ M-AMBI 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʚʠʜʳ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʚʠʜʦʚ ʢ ʩʦʜʝʨʞʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ 

ʚ ʛʨʫʥʪʘʭ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʠʥʜʝʢʩʦʚ AMBI ʠ M-AMBI (AZTI Marine Biotic Index ʠ Multivariate AZTI 

Marine Biotic Index), ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ɽʉ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ ʩʦʩʪʦʷʥʠʷ ʜʦʥʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʘʢʚʘʪʦʨʠʠ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʶʱʝʡʩʷ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ 

ʙʘʟʝ ʜʘʥʥʳʭ AMBI ʠ ʚʳʧʦʣʥʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʝʣʝʥʠʷ ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ ʧʨʠ ʧʦʤʦʱʠ ʤʦʜʝʣʝʡ eHOF. 

ʅʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʶʱʝʡʩʷ ʚ ʙʘʟʝ AMBI, ʠʟ 262 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʝʥʪʦʩʘ, ʥʝ 

ʠʤʝʚʰʠʭ ʛʨʫʧʧʦʚʫʶ ʘʩʩʠʛʥʘʮʠʶ, ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʙʦʣʝʝ 95 % ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ 163. ʀʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʢʘ ʜʘʥʥʳʭ ʥʝ ʫʜʘʣʦʩʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 40 ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ. 

ʆʜʥʘʢʦ ʵʪʠ ʞʠʚʦʪʥʳʝ ʨʝʜʢʠ ʠ ʤʘʣʦʯʠʩʣʝʥʥʳ, ʠ ʠʭ ʠʩʢʣʶʯʝʥʠʝ ʧʨʠ ʚʳʯʠʩʣʝʥʠʷʭ AMBI ʠ M-

AMBI ʥʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚʝʣʠʯʠʥ ʜʘʥʥʳʭ ʠʥʜʝʢʩʦʚ. ɸʥʘʣʠʟ 

ʤʦʜʝʣʝʡ, ʥʠʰ ʠ ʢʦʣʝʙʘʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ 105 ʚʠʜʦʚ ʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʪʘʢʩʦʥʦʚ, ʧʨʠʧʠʩʘʥʥʳʭ ʚ 

ʙʘʟʝ AMBI ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ GIïGV, ʧʦʟʚʦʣʠʣ ʧʝʨʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 16 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʜʦʥʥʦʡ ʬʘʫʥʳ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʩ ʠʟʚʝʩʪʥʦʡ 

ʘʩʩʠʛʥʘʮʠʝʡ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚʳʷʚʠʣʦ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠ ʵʪʘʣʦʥʥʳʝ ʚʠʜʳ ʜʣʷ ʢʘʞʜʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʙʳʣ 

ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʩ ʥʝʠʟʚʝʩʪʥʦʡ ʧʨʠʧʠʩʢʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʘʩʩʠʛʥʘʮʠʶ ʧʦʣʫʯʠʣʠ 

ʝʱʝ 52 ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʜʦʥʥʦʡ ʬʘʫʥʳ. ɺʩʝʛʦ, ʠʟ 262 ʥʝʨʘʩʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʘʢʩʦʥʦʚ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʫ 222 ʞʠʚʦʪʥʳʭ, ʚʢʣʶʯʘʷ ʚʩʝʭ ʜʦʤʠʥʘʥʪʦʚ ʠ ʩʫʙʜʦʤʠʥʘʥʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʧʦʟʚʦʣʷʶʪ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ AMBI ʠ M-

AMBI ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʜʦʥʥʦʡ ʬʘʫʥʳ ʠ ʩʦʩʪʦʷʥʠʷ ʩʘʤʠʭ ʘʢʚʘʪʦʨʠʡ, ʘʥʘʣʠʟʘ 

ʝʛʦ ʵʚʦʣʶʮʠʠ ʚʦ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʠʟʤʝʥʝʥʠʡ ʢʘʯʝʩʪʚʘ ʤʦʨʩʢʦʡ ʩʨʝʜʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʠʥʜʝʢʩʦʚ ʟʘʤʝʪʥʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʜʫʨʫ ɻ ʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ɺʘʨʠʘʮʠʠ 

AMBI ʠ M-AMBI ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʠ ʙʝʥʪʦʩʘ, ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʠ ʥʘʛʣʷʜʥʦ 

ʦʙʲʷʩʥʝʥʳ ʧʨʠ ʥʘʣʠʯʠʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʥʘʷ 

ʧʨʠʯʠʥʳ ʵʪʠʭ ʚʘʨʠʘʮʠʡ, ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ ʠʣʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ.  
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ʀʥʪʝʥʩʠʚʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʡ ʈʌ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʦʨʩʢʦʡ ʩʨʝʜʳ. ɽʝ ʤʦʥʠʪʦʨʠʥʛ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ 

ʥʘʙʣʶʜʝʥʠʷ ʢʘʢ ʟʘ ʬʘʢʪʦʨʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ (ʟʘʛʨʷʟʥʝʥʠʷʤʠ), ʪʘʢ ʠ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʵʣʝʤʝʥʪʦʚ 

ʙʠʦʩʬʝʨʳ (ʦʪʢʣʠʢʘʤʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʵʪʠ ʚʦʟʜʝʡʩʪʚʠʷ), ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ [1, 2]. ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ 

ʷʚʣʷʶʪʩʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʦʩʘʜʢʦʚ ʠ ʩʦʩʪʦʷʥʠʝʤ ʜʦʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʠ 

ʵʪʦʤ ʢʦʥʪʨʦʣʴ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ, ʧʦʩʢʦʣʴʢʫ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʷʤʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʠʩʧʳʪʳʚʘʶʱʠʭ 

ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʆʙʱʠʝ ʧʨʘʚʠʣʘ ɽʚʨʦʩʦʶʟʘ, ʢʘʩʘʶʱʠʝʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʟʝʨʥʳʭ, ʨʝʯʥʳʭ, 

ʧʝʨʝʭʦʜʥʳʭ (ʵʩʪʫʘʨʠʠ ʠ ʣʘʛʫʥʳ) ʠ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚ ʈʘʤʦʯʥʦʡ 

ɼʠʨʝʢʪʠʚʝ ʧʦ ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ (Water Framework Directive ï WFD) [3, 4]. ʕʪʠ ʧʨʘʚʠʣʘ ʜʣʷ 

ʤʦʨʩʢʠʭ ʚʦʜ ʠʟʣʦʞʝʥʳ ʚ ʈʘʤʦʯʥʦʡ ɼʠʨʝʢʪʠʚʝ ɽʉ ʦ ʤʦʨʩʢʦʡ ʩʪʨʘʪʝʛʠʠ (Marine Strategy 

Framework Directive ï MSFD) [5]. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʦʙʝʠʭ ʜʠʨʝʢʪʠʚ, ʚ ʧʨʠʥʮʠʧʝ, 

ʦʯʝʥʴ ʧʨʦʩʪʘ ʠ ʩʦʩʪʦʠʪ ʚ ʩʨʘʚʥʝʥʠʠ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʘʢʚʘʪʦʨʠʠ ʩ ʝʝ 

ʩʪʘʪʫʩʦʤ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʠʣʠ ʧʦʩʪʦʷʥʥʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ, ʧʨʠ 

ʜʝʛʨʘʜʘʮʠʠ ʫʩʣʦʚʠʡ, ʚʤʝʰʘʪʝʣʴʩʪʚʝ ʚ ʩʠʪʫʘʮʠʶ, ʯʪʦʙʳ ʚʝʨʥʫʪʴ ʭʦʨʦʰʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʩʪʘʪʫʩ ʜʘʥʥʦʤʫ ʨʘʡʦʥʫ [6]. ɺ WFD ʠ MSFD ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʠʥʜʠʢʘʪʦʨʦʚ, ʮʝʣʝʚʳʭ 

ʟʥʘʯʝʥʠʡ ʠ ʧʦʜʭʦʜʦʚ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʵʪʘʣʦʥʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʘʤʦ ʧʦʥʷʪʠʝ çʭʦʨʦʰʝʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘè ʠʣʠ çʭʦʨʦʰʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳè (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ GES ʠ GEnS). 

ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ çʠʥʩʪʨʫʤʝʥʪʦʚè, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ 

ʤʦʨʩʢʦʡ ʩʨʝʜʳ (ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ) ʷʚʣʷʶʪʩʷ ʠʥʜʝʢʩʳ AMBI ʠ M-AMBI (AZTI Marine 

Biotic Index ʠ Multivariate AZTI Marine Biotic Index).  

ʆʧʨʝʜʝʣʝʥʠʝ AMBI ʦʩʥʦʚʘʥʦ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʙʠʦʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʘʭ (Biotic 

Indices ï BI), ʧʦʣʫʯʝʥʥʳʭ ʄ. ɻʣʝʤʘʨʝʢʦʤ ʠ ʉ. ʍʘʡʣʠ [7, 8] ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʝʥʪʦʩʘ ʨʳʭʣʳʭ ʛʨʫʥʪʦʚ. ʄʘʢʨʦʟʦʦʙʝʥʪʦʩ ʪʘʢʠʭ ʦʩʘʜʢʦʚ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʩʨʝʜʳ 

(ʥʘʧʨʠʤʝʨ, ʥʘ ʧʦʩʪʫʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ï Cʦʨʛ. ï ʚ ʵʢʦʩʠʩʪʝʤʫ), ʠʩʧʦʣʴʟʫʷ 

ʨʘʟʥʳʝ ʘʜʘʧʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ. ɼʞ. ɻʨʵʡ [9]
*
 ʩʫʤʤʠʨʦʚʘʣ ʵʪʠ ʩʪʨʘʪʝʛʠʠ ʚ ʪʨʠ ʛʨʫʧʧʳ: r-

ʩʪʨʘʪʝʛʠ (ʚʠʜʳ ʩ ʢʦʨʦʪʢʠʤ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ, ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ, ʨʘʥʥʠʤ ʧʦʣʦʚʳʤ 

ʩʦʟʨʝʚʘʥʠʝʤ ʠ ʚʳʙʨʦʩʦʤ ʣʠʯʠʥʦʢ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ); k-ʩʪʨʘʪʝʛʠ (ʦʪʥʦʩʠʪʝʣʴʥʦ 

                                                           
*
ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ r- ʠ k-ʩʝʣʝʢʮʠʝʡ ï ʪʝʨʤʠʥʘʤʠ, ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʈ. ʄʘʢɸʨʪʫʨʦʤ ʠ 

ʕ. ɺʠʣʩʦʥʦʤ [10]. ɼʞ. ɻʨʵʡ ʣʠʰʴ ʧʨʠʤʝʥʠʣ ʵʪʫ ʪʝʨʤʠʥʦʣʦʛʠʷ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʠʟʤʝʥʝʥʠʡ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʙʝʥʪʦʩʥʦʤ ʥʘʩʝʣʝʥʠʠ ʧʨʠ ʟʘʛʨʷʟʥʝʥʠʠ. 
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ʜʦʣʛʦʞʠʚʫʱʠʝ ʠ ʤʝʜʣʝʥʥʦ ʨʘʩʪʫʱʠʝ ʚʠʜʳ, ʠʤʝʶʱʠʝ ʙʦʣʴʰʫʶ ʙʠʦʤʘʩʩʫ); T-ʩʪʨʘʪʝʛʠ 

(ʚʠʜʳ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʠ ʥʝ ʧʦʜʚʝʨʞʝʥʥʳʝ ʚʣʠʷʥʠʶ ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʳ). 

ʉ. ʉʘʣʝ-ʇʠʢʘʨ [11] ʧʨʝʜʣʦʞʠʣ ʚʳʜʝʣʷʪʴ ʯʝʪʳʨʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷ 

ʙʠʦʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʤ: 

(1) ʠʩʭʦʜʥʦʝ (ʦʪʩʫʪʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʙʠʦʮʝʥʦʟʳ ʙʦʣʴʰʦʡ 

ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ, ʙʦʛʘʪʳʝ ʚʠʜʘʤʠ, ʚʢʣʶʯʘʷ ʨʝʜʢʠʝ, ʠ ʠʤʝʶʱʠʝ ʚʳʩʦʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ); 

(2) ʣʝʛʢʦʛʦ ʜʠʩʙʘʣʘʥʩʘ (ʠʩʯʝʟʥʦʚʝʥʠʝ ʨʝʜʢʠʭ ʚʠʜʦʚ, ʧʨʦʣʠʬʝʨʘʮʠʷ ʫʩʪʦʡʯʠʚʳʭ ʠ 

ʧʦʷʚʣʝʥʠʝ ʧʠʦʥʝʨʥʳʭ ʚʠʜʦʚ, ʩʥʠʞʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ); 

(3) ʚʳʨʘʞʝʥʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ (ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʦʤʠʥʠʨʫʶʪ ʧʦʟʠʪʠʚʥʳʝ ʠʥʜʠʢʘʪʦʨʳ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʦʯʝʥʴ ʥʠʟʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ); 

(4) ʤʝʨʪʚʳʝ ʟʦʥʳ (azoic substrata). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʪʠʤʠ ʯʝʪʳʨʴʤʷ ʩʦʩʪʦʷʥʠʷʤʠ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʉ. ʍʘʡʣʠ ʠ 

ʄ. ɻʣʝʤʘʨʝʢ [8, 12] ʧʨʝʜʣʦʞʠʣʠ ʨʘʟʜʝʣʠʪʴ ʤʘʢʨʦʬʘʫʥʫ ʨʳʭʣʳʭ ʛʨʫʥʪʦʚ ʥʘ ʧʷʪʴ ʛʨʫʧʧ 

ʚʠʜʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

(ʥʘʧʨʠʤʝʨ, ʩʦʜʝʨʞʘʥʠʷ Cʦʨʛ.). çʕʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ [é] ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʚʘʞʥʦʛʦ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʩ ʧʦʟʠʮʠʡ ʜʝʛʨʘʜʘʮʠʠ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷè [13]. ʀʭ ʦʧʠʩʘʥʠʝ ʙʳʣʦ ʩʜʝʣʘʥʦ ʥʝʩʢʦʣʴʢʦ ʧʦʟʞʝ [14]: 

ï ɻʨʫʧʧʘ I. ɺʠʜʳ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʩʦʜʝʨʞʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ ʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʠ ʥʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ). ʏʘʱʝ 

ʚʩʝʛʦ, ʵʪʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʭʠʱʥʠʢʠ ʠ ʥʝʢʦʪʦʨʳʝ ʪʨʫʙʯʘʪʳʝ ʧʦʣʠʭʝʪʳ-ʛʨʫʥʪʦʝʜʳ. 

ï ɻʨʫʧʧʘ II. ɺʠʜʳ, ʠʥʜʠʬʬʝʨʝʥʪʥʳʝ ʢ ʨʦʩʪʫ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʦʥʠ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ (ʦʪ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦ ʣʝʛʢʦʛʦ ʜʠʩʙʘʣʘʥʩʘ). ɺ ʦʩʥʦʚʥʦʤ, ʵʪʦ 

ʬʠʣʴʪʨʘʪʦʨʳ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʚʳʙʦʨʦʯʥʳʝ ʭʠʱʥʠʢʠ ʠ ʧʘʜʘʣʴʱʠʢʠ.  

ï ɻʨʫʧʧʘ III . ɺʠʜʳ, ʪʦʣʝʨʘʥʪʥʳʝ ʢ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ. ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʦ ʤʦʛʫʪ ʜʘʚʘʪʴ çʚʩʧʳʰʢʠè 

ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ Cʦʨʛ. (ʩʠʪʫʘʮʠʷ ʣʝʛʢʦʛʦ ʜʠʩʙʘʣʘʥʩʘ). ʆʙʳʯʥʦ, ʵʪʦ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʛʨʫʥʪʦʝʜʳ, ʪʘʢʠʝ ʢʘʢ ʪʨʫʙʯʘʪʳʝ ʩʧʠʦʥʠʜʳ.  

ï ɻʨʫʧʧʘ IV. ɺʠʜʳ-ʦʧʧʦʨʪʫʥʠʩʪʳ 2-ʛʦ ʧʦʨʷʜʢʘ (ʩʠʪʫʘʮʠʠ ʦʪ ʣʝʛʢʦʛʦ ʜʦ 

ʚʳʨʘʞʝʥʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ). ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʤʝʣʢʠʝ ʧʦʣʠʭʝʪʳ ï ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʛʨʫʥʪʦʝʜʳ, ʪʘʢʠʝ ʢʘʢ ʮʠʨʨʘʪʫʣʠʜʳ. 

ï ɻʨʫʧʧʘ V. ɺʠʜʳ-ʦʧʧʦʨʪʫʥʠʩʪʳ 1-ʛʦ ʧʦʨʷʜʢʘ (ʩʠʪʫʘʮʠʷ ʚʳʨʘʞʝʥʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ). 

ʕʪʦ ʚʠʜʳ, ʧʠʪʘʶʱʠʝʩʷ ʜʦʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʩʦʟʜʘʶʱʠʝ ʧʣʦʪʥʳʝ ʧʦʩʝʣʝʥʠʷ ʚ 

ʠʩʪʦʱʝʥʥʳʭ ʦʩʘʜʢʘʭ.  
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ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ ʢʘʞʜʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʛʨʫʧʧʳ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʟʘʛʨʷʟʥʝʥʠʷ
*
, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʤʦʜʝʣʷʭ ʉ. ʍʘʡʣʠ [8, 13, 15], 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. ʆʛʨʘʥʠʯʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʤʦʜʝʣʝʡ ʩʦʩʪʦʠʪ ʚ ʜʠʩʢʨʝʪʥʦʩʪʠ 

ʟʥʘʯʝʥʠʡ ʙʠʦʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʠ ʚ ʪʦʤ, ʯʪʦ ʝʛʦ ʚʳʯʠʩʣʝʥʠʷ ʥʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ. ʉ 

ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʵʪʦʛʦ ʠʥʜʝʢʩʘ, ɸ. ɹʦʨʷ ʩ ʢʦʣʣʝʛʘʤʠ [16] ʧʨʝʜʣʦʞʠʣʠ ʩʣʝʜʫʶʱʝʝ 

ʚʳʨʘʞʝʥʠʝ: 

 

BC (AMBI) = [(0³%GI) + (1,5³%GII) + (3³%GIII) + (4,5³%GIV) + (6³%GV)]/100 (1), 

 

ʛʜʝ GIïGV ï ʛʨʫʧʧʳ ʚʠʜʦʚ. ɺʳʯʠʩʣʝʥʠʷ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʧʨʦʮʝʥʪʥʦʤ ʦʙʠʣʠʠ ʢʘʞʜʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʚ ʢʘʞʜʦʡ ʧʨʦʙʝ; ʚ ʠʭ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ, ʠʤʝʶʱʠʡ 

ʥʝʧʨʝʨʳʚʥʳʡ ʨʷʜ ʟʥʘʯʝʥʠʡ ï ɹʠʦʪʠʯʝʩʢʠʡ ʂʦʵʬʬʠʮʠʝʥʪ (Biotic Coefficient ï BC), ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʝʨʝʠʤʝʥʦʚʘʥʥʳʡ ʚ AMBI ʩʘʤʠʤʠ ʘʚʪʦʨʘʤʠ ʚʳʨʘʞʝʥʠʷ (1). ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʧʷʪʴʶ ʫʨʦʚʥʷʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ (Ecological status ï ES), ʧʨʠʥʷʪʳʤʠ ʚ WFD, 

ʩʫʱʝʩʪʚʫʝʪ ʧʷʪʴ ʜʠʘʧʘʟʦʥʦʚ AMBI ʧʦ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʠʣʠ ʥʘʨʫʰʝʥʠʷ (ʪʘʙʣʠʮʘ 1) [17]. 

 
ʈʠʩ. 1. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʠʥʜʝʢʩ AMBI, ʧʦ [16] ʩ ʠʟʤʝʥʝʥʠʷʤʠ. ʇʦʢʘʟʘʥʳ 

ʛʨʘʥʠʮʳ çʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʷè ʤʝʩʪʦʦʙʠʪʘʥʠʡ (ʩʤ. ʪʘʙʣʠʮʫ 1) 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʠʥʜʝʢʩʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʷʚʥʦ ʦʰʠʙʦʯʥʳʤ ʚʳʚʦʜʘʤ [18]. ʂ ʪʘʢʠʤ ʩʠʪʫʘʮʠʷʤ 

ʦʪʥʦʩʷʪʩʷ: 

                                                           
*
 ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʵʚʪʨʦʬʠʢʘʮʠʷ) ʠ 

ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʦʩʘʜʢʦʚ ʦʪʥʶʜʴ ʥʝ ʠʜʝʥʪʠʯʥʳʝ, ʭʦʪʷ ʠ ʩʠʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ 

ʬʘʢʪʦʨʳ. 
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ʊʘʙʣʠʮʘ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʦʩʪʦʷʥʠʷ, ʩʪʘʪʫʩʘ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʥʘʨʫʰʝʥʠʡ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʠʥʜʝʢʩʦʚ AMBI ʠ M-AMBI (ʧʦ 

[18], ʜʦʙʘʚʣʝʥʳ ʛʨʘʜʘʮʠʠ M-AMBI ʠʟ [19]) 

ɻʨʘʜʘʮʠʠ AMBI 

ɼʦʤʠʥʠʨʫʶʱʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ 

ʉʦʩʪʦʷʥʠʝ ʜʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʥʘʨʫʰʝʥʠʡ 

(ʧʦʚʨʝʞʜʝʥʠʡ) 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ 

ʩʪʘʪʫʩ EcoQ  

(sensu WFD) 

ɻʨʘʜʘʮʠʠ  

M-AMBI 

0.0<AMBI¢0.2 
I 

ʅʦʨʤʘʣʴʥʦʝ 
ʅʝʥʘʨʫʰʝʥʥʦʝ ɺʳʩʦʢʠʡ ʩʪʘʪʫʩ >0.77 

0.2<AMBI¢1.2 ɺʳʨʦʞʜʘʶʱʝʝʩʷ 

1.2<AMBI¢3.3 III  ʅʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʉʣʝʛʢʘ ʥʘʨʫʰʝʥʥʦʝ ʍʦʨʦʰʠʡ ʩʪʘʪʫʩ >0.53ï0.77 

3.3<AMBI¢4.3 
IVïV 

ʇʝʨʝʭʦʜʥʦʝ ʢ ʟʘʛʨʷʟʥʝʥʥʦʤʫ 
ʋʤʝʨʝʥʥʦ ʥʘʨʫʰʝʥʥʦʝ 

ʋʤʝʨʝʥʥʳʡ ʩʪʘʪʫʩ >0.39ï0.53 

4.3<AMBI¢5.0 ɿʘʛʨʷʟʥʝʥʥʦʝ 

ʆʙʝʜʥʝʥʥʳʡ ʩʪʘʪʫʩ >0.2ï0.39 
5.0<AMBI¢5.5 

V 

ʇʝʨʝʭʦʜʥʦʝ ʢ ʩʠʣʴʥʦ 

ʟʘʛʨʷʟʥʝʥʥʦʤʫ ʉʠʣʴʥʦ ʥʘʨʫʰʝʥʥʦʝ 

5.5<AMBI¢6.0 ʉʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʦʝ 

ʇʣʦʭʦʡ ʩʪʘʪʫʩ Ò0.2 
6.0<AMBI¢7.0 ɹʠʦʪʘ ʦʪʩʫʪʩʪʚʫʝʪ  ɹʠʦʪʘ ʦʪʩʫʪʩʪʚʫʝʪ 

ʕʢʩʪʨʝʤʘʣʴʥʦ 

ʥʘʨʫʰʝʥʥʦʝ 

ʇʨʠʤʝʯʘʥʠʝ. EcoQ ï Ecological Quality (ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ), WFD ï Water Framework Directive (ʈʘʤʦʯʥʘʷ ɼʠʨʝʢʪʠʚʘ ʧʦ 

ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ). 
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ð ʆʙʣʘʩʪʠ ʚʳʩʦʢʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʦʪʢʨʳʪʳʝ 

ʧʦʙʝʨʝʞʴʷ) ʦʙʳʯʥʦ ʠʤʝʶʪ ʥʠʟʢʠʝ ʚʝʣʠʯʠʥʳ ʩʪʨʫʢʪʫʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʠʦʪʳ (ʪʘʢʠʭ ʢʘʢ 

ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ) ʠ, ʠʥʦʛʜʘ, ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ AMBI. ʕʢʦʣʦʛʠʯʝʩʢʠʡ 

ʩʪʘʪʫʩ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʢʘʢ çʦʙʝʜʥʝʥʥʳʡè ʠʣʠ ʜʘʞʝ çʧʣʦʭʦʡè, 

ʭʦʪʷ ʦʥʠ ʥʝ ʧʦʜʚʝʨʞʝʥʳ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʜʘʚʣʝʥʠʶ, ʠ ʦʪʢʨʳʪʳ ʪʦʣʴʢʦ ʝʩʪʝʩʪʚʝʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ. 

ð ɺ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʦʮʝʩʩ ʨʝʢʦʣʦʥʠʟʘʮʠʠ, ʤʦʞʥʦ ʥʘʡʪʠ 

ʤʥʦʞʝʩʪʚʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʩʨʝʜʠ ʟʥʘʯʝʥʠʡ ʩʪʨʫʢʪʫʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʙʣʠʟʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʪʘʥʮʠʷʭ. ʕʪʦ, ʥʘʧʨʠʤʝʨ, ʚʥʝʟʘʧʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʙʦʛʘʪʩʪʚʘ, ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʠ/ʠʣʠ ʦʙʠʣʠʷ [20], ʯʪʦ ʪʘʢʞʝ ʚʝʜʝʪ ʢ ʦʰʠʙʢʘʤ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʪʘʢʠʭ ʦʰʠʙʦʢ, ʀ. ʄʫʢʩʠʢʘ ʩ ʢʦʣʣʝʛʘʤʠ [18] ʧʨʝʜʣʦʞʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʜʝʢʩ M-AMBI, ʠʣʠ ʄʥʦʛʦʤʝʨʥʳʡ (Multivariate) AMBI. ʆʥ ʚʳʯʠʩʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʮʝʜʫʨʳ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʠʥʜʝʢʩʘʤ AMBI, ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʐʝʥʥʦʥʘ-ɺʠʥʝʨʘ Hô ʠ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʄʘʨʛʘʣʝʬʘ R (ʨʠʩʫʥʦʢ 2). ɺ ʢʘʯʝʩʪʚʝ R 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʛʦ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʚʘʨʠʘʥʪ ï ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʧʨʦʙʝ ʠʣʠ ʥʘ ʩʪʘʥʮʠʠ. ʕʪʦʪ 

ʠʥʜʝʢʩ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʢʘʢ ʠ AMBI, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (ʩʪʘʪʫʩ) 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ, ʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0 ʜʦ 1. ɻʨʘʜʘʮʠʠ M-AMBI, ʧʨʠʥʷʪʳʝ ʚ ʨʘʤʢʘʭ WFD, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ M-AMBI ʪʘʢʞʝ ʥʝ ʠʟʙʝʞʘʣ ʢʨʠʪʠʢʠ. 

ʅʘʧʨʠʤʝʨ, ʉʠʛʦʚʠʥʠ ʩ ʩʦʘʚʪʦʨʘʤʠ [21] ʩʯʠʪʘʶʪ ʧʨʦʮʝʜʫʨʫ ʝʛʦ ʚʳʯʠʩʣʝʥʠʷ çʥʝʧʨʦʟʨʘʯʥʦʡè 

ʠ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ M-AMBI ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥ ʢʘʢ ʩʫʤʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʠ ʫʩʨʝʜʥʝʥʥʳʭ AMBI, R ʠ Hô (ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʫ M-AMBI ʠ M-AMBIn r=0,999ï1,000).  

ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʜʝʢʩʦʚ AMBI ʠ M-AMBI ʠʤʝʝʪ ʷʚʥʳʝ ʠ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ:  

ð ɺʦ-ʧʝʨʚʳʭ, ʠʤʝʝʪʩʷ ʧʦʜʨʦʙʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʜʣʷ ʠʭ 

ʚʳʯʠʩʣʝʥʠʷ [22]; 

ð ɺʦ-ʚʪʦʨʳʭ, ʚʩʝ ʚʳʯʠʩʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʠʩʧʦʣʴʟʫʶʱʝʝ ʩʚʦʶ ʧʦʧʦʣʥʷʝʤʫʶ ʙʘʟʫ ʜʘʥʥʳʭ (ʧʦʩʣʝʜʥʝʝ 

ʦʙʥʦʚʣʝʥʠʝ ï ʤʘʡ 2019), ʠʤʝʶʱʝʝ ʫʜʦʙʥʳʡ ʠ ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ ʠ ʩʚʦʙʦʜʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʝ ʚ ʠʥʪʝʨʥʝʪʝ (ʨʠʩʫʥʦʢ 3) [19]. ʇʨʠ ʥʘʣʠʯʠʠ ʇʇʇ MatLab ʙʘʟʫ AMBI  

ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʠ ʜʦʧʦʣʥʠʪʴ ʣʶʙʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ; 

ð ɺ-ʪʨʝʪʴʠʭ, ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʠʥʜʝʢʩʦʚ ʧʦʟʚʦʣʷʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʩʘʤʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʩʪʘʪʫʩ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʠ ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʷ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩʘʤʠʭ ʞʠʚʦʪʥʳʭ (ʪʘʙʣʠʮʘ 1). 
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ʈʠʩ. 2. ʉʭʝʤʘ ʚʳʯʠʩʣʝʥʠʷ ʠʥʜʝʢʩʘ M-AMBI 

 

 
ʈʠʩʫʥʦʢ 3 ï ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠʥʜʝʢʩʦʚ AMBI ʠ M-AMBI ʠ ʧʨʠʤʝʨ 

çʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠè ï ʚʝʣʠʯʠʥʳ AMBI ʧʦ ʩʪʘʥʮʠʷʤ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʧʨʦʙ: 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ, ʩʦʩʪʘʚʘ ʠ ʩʪʘʪʫʩʘ ʙʝʥʪʦʩʘ, ʘ 

ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʵʪʠʭ ʚʘʨʠʘʮʠʡ ʧʦ ʩʭʦʜʩʪʚʫ ʧʨʦʙ 



11 

ð ɺ-ʯʝʪʚʝʨʪʳʭ ï ʵʪʦ ʥʝʚʝʨʦʷʪʥʘʷ ʥʘʛʣʷʜʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ï 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ, ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʠ ʪ.ʧ., ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʷʭ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʧʨʠʯʠʥʳ 

ʠʟʤʝʥʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʪʘʪʫʩʘ ʙʝʥʪʦʩʘ (ʩʤ. ʨʘʟʜʝʣ 3.2). 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʜʝʢʩʦʚ AMBI ʠ M-AMBI ʟʘʪʨʫʜʥʝʥʦ ʪʘʤ, ʛʜʝ ʜʦʥʥʘʷ ʬʘʫʥʘ 

ʩʚʦʝʦʙʨʘʟʥʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʤʥʦʞʝʩʪʚʘ ʚʠʜʦʚ, ʧʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʠʯʠʥʝ ʥʝ 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (not assigned; ʦʙʳʯʥʦ ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʭ ʦʪʥʦʰʝʥʠʶ ʢ Cʦʨʛ.). ʂ ʪʘʢʠʤ ʘʢʚʘʪʦʨʠʷʤ 

ʦʪʥʦʩʠʪʩʷ ʠ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ (1992ï2019 ʛʛ.) ʥʘ ʵʪʦʡ 

ʘʢʚʘʪʦʨʠʠ ʙʳʣʦ ʥʘʡʜʝʥʦ ʙʦʣʝʝ 500 ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʠ ʧʦʯʪʠ ʫ ʧʦʣʦʚʠʥʳ ʠʟ ʥʠʭ ʥʝ 

ʠʟʚʝʩʪʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʛʨʫʧʧʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʨʛʘʥʠʯʝʩʢʦʤʫ ʫʛʣʝʨʦʜʫ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʩʣʝʜʥʠʭ ʷʚʣʷʶʪʩʷ ʨʝʜʢʠʤʠ ʠ ʤʘʣʦʯʠʩʣʝʥʥʳʤʠ, ʠ ʥʝ ʚʥʦʩʷʪ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʢʣʘʜʘ ʚ ʟʥʘʯʝʥʠʷ ʠʩʢʦʤʳʭ ʠʥʜʝʢʩʦʚ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ï 

ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʝ ʯʝʨʚʠ Aphelochaeta pacifica ʠ Schistomeringos japonica, ʜʚʫʩʪʚʦʨʯʘʪʳʝ 

ʤʦʣʣʶʩʢʠ Axinopsida subquadrata ʠ Protocallithaca adamsi, ʦʬʠʫʨʳ Amphiodia fissa, 

ʘʢʪʠʥʠʠ Edwardsia japonica ï ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ ʜʦʤʠʥʘʪʦʚ ʠʣʠ ʩʫʙʜʦʤʠʥʘʥʪʦʚ ʚ ʮʝʣʦʤ ʨʷʜʝ 

ʩʦʦʙʱʝʩʪʚ [23ï27]. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʘʚʪʦʨʦʚ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʥʝʢʦʪʦʨʳʭ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʙʝʥʪʦʩʘ ʟʘʣʠʚʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ 

ʪʠʪʫʣʴʥʳʝ ʚʠʜʳ ʨʷʜʘ ʩʦʦʙʱʝʩʪʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ï ʧʦʣʠʭʝʪʘ Lumbrineris longifolia (GIV) 

ʠ ʬʦʨʦʥʠʜʘ Phoronopsis harmeri (GI). 

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʘʜʘʧʪʠʨʦʚʘʪʴ ʠʥʜʝʢʩʳ AMBI ʠ M-AMBI ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʘʢʚʘʪʦʨʠʠ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1). ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ AMBI  ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʪʘʢʩʦʥʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʘʩʩʠʛʥʘʮʠʠ ʢ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ, ʧʦ ʢʦʩʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ; 

2). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʪʘʢʩʦʥʳ ʩ ʠʟʚʝʩʪʥʦʡ ʩʭʝʤʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʜʦʣʴ 

ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʠ ʠʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʙʘʟʳ AMBI, ʘ ʪʘʢʞʝ ʚʠʜʳ-ʵʪʘʣʦʥʳ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʠʭ ʩʨʘʚʥʝʥʠʡ; 

3). ʅʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʷʚʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʠ 

ʵʪʘʣʦʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚʳʷʩʥʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʚʘʣʝʥʪʥʦʩʪʴ ʢ ʩʦʜʝʨʞʘʥʠʶ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʫ ʚʠʜʦʚ ʩ ʥʝʠʟʚʝʩʪʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʵʪʦʤʫ ʬʘʢʪʦʨʫ; 

4). ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 

ʫʜʦʙʥʫʶ ʜʣʷ ʧʨʘʢʪʠʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʬʦʨʤʫ.  
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1 ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

1.1 ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʦʪʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʧʨʦʙ 

ʆʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʩʲʝʤʦʢ 1996, 2001, 2005, 

2016, 2018 ʠ 2019 ʛʛ. ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʥʘ ʘʢʚʘʪʦʨʠʠ ʢ ʩʝʚʝʨʫ ʦʪ ʫʩʪʴʷ ʨ. ʊʫʤʘʥʥʦʡ, ʚ 

ɸʤʫʨʩʢʦʤ ʠ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʘʭ, ʧʨʦʣʠʚʝ ɹʦʩʬʦʨ ɺʦʩʪʦʯʥʳʡ, ʙʫʭʪʘʭ ɿʦʣʦʪʦʡ ʈʦʛ ʠ 

ɼʠʦʤʠʜ (ʚʩʝʛʦ 159 ʩʪʘʥʮʠʡ) (ʨʠʩʫʥʦʢ 1.1). ʇʨʦʙʳ ʛʨʫʥʪʘ ʦʪʙʠʨʘʣʠ ʜʥʦʯʝʨʧʘʪʝʣʝʤ ɺʘʥ-

ɺʠʥʘ (0,11 ʤ
2
, 1ï4 ʧʨʦʙʳ); ʥʘ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʯʘʩʪʴ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʦʩʘʜʢʦʚ (2ï3 ʩʤ) ʦʜʥʦʡ 

ʠʟ ʧʨʦʙ ʟʘʤʦʨʘʞʠʚʘʣʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʉʦʨʛ.) ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ɼʣʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʛʨʫʥʪ ʧʨʦʤʳʚʘʣʠ ʥʘ ʩʠʪʝ ʩ ʷʯʝʝʡ 1 ʤʤ ʠ ʬʠʢʩʠʨʦʚʘʣʠ 

ʤʘʢʨʦʙʝʥʪʦʩ 4 %-ʥʳʤ ʙʫʬʝʨʥʳʤ ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʴʜʝʛʠʜʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʘʥʥʳʝ ʵʢʩʧʝʜʠʮʠʡ ʌɻɹʋ çɼɺʅʀɻʄʀè ʠ ʅʅʎʄɹ çʀɹʄ ɼɺʆ ʈɸʅè 1992, 1993, 2006 ʠ 

2007 ʛʛ., ʢʦʛʜʘ ʩʦʜʝʨʞʘʥʠʝ ʉʦʨʛ. ʥʝ ʦʧʨʝʜʝʣʷʣʠ (ʨʠʩʫʥʦʢ 1.2). 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʦʚ (Cu ʠ Pb), ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʬʝʥʦʣʦʚ ʠ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ 

ʧʝʩʪʠʮʠʜʦʚ ï ʩʫʤʤʫ ɼɼʊ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʦʚ ɼɼɼ ʠ ɼɼʕ ï ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠʟʤʝʨʷʣʠ 

ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʠʭ ʚʦʜ ʌɻɹʋ çʇʨʠʤʦʨʩʢʦʝ ʋɻʄʉè ʧʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʈʦʩʛʠʜʨʦʤʝʪʘ [28]. ʉʦʜʝʨʞʘʥʠʝ ʉʦʨʛ. ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ 

ʦʢʠʩʣʝʥʠʷ ʩʤʝʩʴʶ K2Cr2O7 ï H2SO4 ʩ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʦʢʦʥʯʘʥʠʝʤ ʚ ʅʅʎʄɹ çʀɹʄ 

ɼɺʆ ʈɸʅè [29, 30]. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʧʨʝʜʝʣʷʣʠ ʢʦʤʙʠʥʘʮʠʝʡ ʩʠʪʦʚʦʛʦ 

ʤʝʪʦʜʘ ʠ ʤʝʪʦʜʘ A-22 ʚ ʌɻɹʋʅ çʊʆʀ ɼɺʆ ʈɸʅè [31, 32]. ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʦʪʨʫʜʥʠʢʘʤʠ ʌɻɹʋ çɼɺʅʀɻʄʀè ʠ 

ʅʅʎʄɹ çʀɹʄ ɼɺʆ ʈɸʅè. ɾʠʚʦʪʥʳʭ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʦ ʚʠʜʘ ʠʣʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʥʛʘ, ʧʦʜʩʯʠʪʳʚʘʣʠ ʠ ʚʟʚʝʰʠʚʘʣʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,01 ʛ ʧʦʩʣʝ 

ʦʙʩʫʰʠʚʘʥʠʷ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ. ɼʘʥʥʳʝ ʧʝʨʝʩʯʠʪʳʚʘʣʠ ʥʘ 1 ʤ
2
 ʧʣʦʱʘʜʠ ʜʥʘ. ɺ 

ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʚʠʜʦʚ (ʠʣʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ 

ʪʘʢʩʦʥʦʚ) ʜʦʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

1.2 ɸʥʘʣʠʟ ʜʘʥʥʳʭ 

ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʧʦʜʚʝʨʞʝʥʦ ʩʠʣʴʥʦʡ (ʚ 

ʨʘʟʳ) ʩʝʟʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ [33, 34]. ʊʘʢ ʢʘʢ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠ ʚ ʨʘʟʥʦʝ 

ʚʨʝʤʷ ï ʚ ʢʦʥʮʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʚʝʩʥʳ, ʨʘʟʛʘʨ ʣʝʪʘ ʠ ʪ.ʧ., ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ ʜʘʥʥʳʝ ʙʳʣʠ 

ʥʦʨʤʘʣʠʟʦʚʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʦʨʛ. ʠ ʚʳʨʘʞʝʥʳ ʚ ʧʨʦʮʝʥʪʘʭ. 

ʊʘʢʦʝ ʞʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʠ ʜʣʷ ʧʣʦʪʥʦʩʪʝʡ ʧʦʩʝʣʝʥʠʷ ʥʘʡʜʝʥʥʳʭ ʚʠʜʦʚ, 

ʫʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʩʝʟʦʥʥʫʶ ʠ ʤʝʞʛʦʜʦʚʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʭ ʦʙʠʣʠʷ [27, 35ï38]. 
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ʈʠʩʫʥʦʢ 1.1 ï ʈʘʡʦʥʳ ʨʘʙʦʪ ʥʘ ʘʢʚʘʪʦʨʠʠ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʚ ʨʘʟʥʳʝ ʛʦʜʳ 

ʆʙʱʠʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʠʥʜʝʢʩʦʤ:  

 

TPF = (ʋɺ + ʌɽ + Pb + Cu + Ɇɼɼʊ)/5    (1. 1) ,  

 

ʛʜʝ ʋɺ, ʌɽ, Pb, Cu ʠ Ɇɼɼʊ ï 5-ʨʘʥʛʦʚʳʝ ʦʮʝʥʢʠ (ln-ʤʘʩʰʪʘʙ) ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, 

ʬʝʥʦʣʦʚ, ʩʚʠʥʮʘ, ʤʝʜʠ, ʩʫʤʤʳ ɼɼʊ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʦʚ [39]. ʉʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʨʫʰʝʥʠʷ ʙʝʥʪʦʩʘ ʦʮʝʥʠʚʘʣʠ ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʡ 

ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ-ɺʠʥʝʨʘ ʜʣʷ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ (Hbô) ʦʪ TPF [40, 41]. ʇʦʢʘʟʘʪʝʣʠ 

ʵʪʠʭ ʥʘʨʫʰʝʥʠʡ - ʚʝʣʠʯʠʥʳ ERLq ʠ ERMq (TPF = 2.8 ʠ 3.2), ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʦʙʣʘʩʪʴ 

ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ - ʧʦʯʪʠ ʣʠʥʝʡʥʦʛʦ ʧʘʜʝʥʠʷ Hbô. 
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ʈʠʩʫʥʦʢ 1.2 ï ʈʘʡʦʥʳ ʨʘʙʦʪ ʥʘ ʘʢʚʘʪʦʨʠʠ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʚ ʨʘʟʥʳʝ ʛʦʜʳ 

1.3 ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ ʍʘʫʩʤʘʥʘ-ʆʣʬʘ-

ʌʨʝʩʢʦ (HOF), ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʤʦʜʫʣʝ eHOF ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʨʝʜ rR [42ï45]. ʉʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʪʁ ʥʘʠʙʦʣʝʝ ʛʠʙʢʦ ʫʯʠʪʳʚʘʪʴ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʘʧʨʠʦʨʥʳʭ ʠʩʭʦʜʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ, ʪʨʘʜʠʮʠʦʥʥʦ 

ʩʚʷʟʳʚʘʝʤʳʭ ʩ ʭʘʨʘʢʪʝʨʦʤ ʢʨʠʚʳʭ ʦʪʢʣʠʢʘ, ʠ, ʚʝʨʦʷʪʥʦ, ʧʨʝʜʦʩʪʘʚʣʷʪʁ ʥʘʠʣʫʯʰʠʡ 

ʨʝʟʫʣʴʪʘʪ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ [46]. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʦʪ ʜʨʫʛʠʭ 

ʤʦʜʝʣʝʡ ï ʦʙʦʙʱʝʥʥʳʭ ʣʠʥʝʡʥʳʭ ʠ ʘʜʜʠʪʠʚʥʳʭ, ʩʚʝʨʭʥʠʰʠ ʠ ʪ. ʧ. ï ʩʦʩʪʦʠʪ ʚ ʥʘʣʠʯʠʠ ʚ 

ʫʨʘʚʥʝʥʠʷʭ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʚʝʣʠʯʠʥʳ ʦʙʠʣʠʷ ï ʧʘʨʘʤʝʪʨʘ M (ʪʘʙʣʠʮʘ 1.1).  

1992 
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ɺʩʝʛʦ ʩʫʱʝʩʪʚʫʝʪ ʩʝʤʴ ʪʠʧʦʚ ʤʦʜʝʣʝʡ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʣʦʞʥʦʩʪʠ (ʪʘʙʣʠʮʘ 1.1, 

ʨʠʩʫʥʦʢ 1.3). ʄʦʜʝʣʴ ʧʝʨʚʦʛʦ ʪʠʧʘ (I) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʧʣʦʩʢʠʡ ʦʪʚʝʪè, ʦʟʥʘʯʘʶʱʠʡ 

ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʦʛʦ ʪʨʝʥʜʘ ʚ ʦʙʠʣʠʠ ʚʠʜʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʬʘʢʪʦʨʘ ʩʨʝʜʳ. ɺ ʧʨʠʥʮʠʧʝ, 

ʵʪʘ ʤʦʜʝʣʴ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʦʡ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʚʠʜʳ ʩ 

ʦʪʯʝʪʣʠʚʳʤ ʦʪʢʣʠʢʦʤ ʙʫʜʫʪ ʦʧʠʩʳʚʘʪʴʩʷ ʦʜʥʠʤ ʠʟ ʦʩʪʘʣʴʥʳʭ ʪʠʧʦʚ ʤʦʜʝʣʝʡ. ʄʦʜʝʣʴ 

ʚʪʦʨʦʛʦ ʪʠʧʘ (II) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʥʦʪʦʥʥʳʡ ʩʠʛʤʦʠʜ ʩ ʚʝʨʰʠʥʦʡ ʥʘ ʦʜʥʦʤ ʠʟ ʢʦʥʮʦʚ 

ʛʨʘʜʠʝʥʪʘ, ʢʨʠʚʘʷ ʦʪʢʣʠʢʘ ʪʨʝʪʴʝʛʦ ʪʠʧʘ (III) ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʤʦʥʦʪʦʥʥʳʤ ʩʠʛʤʦʠʜʦʤ, ʥʦ 

ʠʤʝʝʪ ʧʣʘʪʦ ʥʠʞʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʝʨʭʥʝʛʦ ʟʥʘʯʝʥʠʷ ʦʙʠʣʠʷ. ʂʨʠʚʘʷ ʯʝʪʚʝʨʪʦʛʦ ʪʠʧʘ (IV) ï 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʣʘʩʩʠʯʝʩʢʫʶ ʬʦʨʤʫ ʚʠʜʦʚʦʛʦ ʦʪʢʣʠʢʘ ï ʦʜʥʦʚʝʨʰʠʥʥʫʶ ʩʠʤʤʝʪʨʠʯʥʫʶ 

ʤʦʜʝʣʴ, V ï ʫʥʠʤʦʜʘʣʴʥʫʶ ʘʩʩʠʤʝʪʨʠʯʥʫʶ ʤʦʜʝʣʴ, ʘ ʤʦʜʝʣʠ VI ʠ VII  ʪʠʧʦʚ ʠʤʝʶʪ ʧʦ ʜʚʘ 

ʦʧʪʠʤʫʤʘ, ʧʨʠʯʝʤ ʫ ʰʝʩʪʦʡ ʦʥʠ ʦʜʠʥʘʢʦʚʳ. 

ʊʘʙʣʠʮʘ 1.1 ï ʌʦʨʤʫʣʳ ʤʦʜʝʣʝʡ ʍʘʫʩʤʘʥʘ-ʆʣʬʘ-ʌʨʝʩʢʦ ʠ ʯʠʩʣʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʄʦʜʝʣʴ ʌʦʨʤʫʣʘ 
ʏʠʩʣʦ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

I 
ὓ

ρ Ὡ
 1 

II  
ὓ

ρ Ὡ
 2 

III  
ὓ

ρ Ὡ ³ ³ρ Ὡ
 3 

IV 
ὓ

ρ Ὡ ³ρ Ὡ
 3 

V 
ὓ

ρ Ὡ ³ ³ρ Ὡ ³
 4 

VI 
ὓ

ρ Ὡ ³ ³ρ Ὡ ³

ὓ

ρ Ὡ ³ ³ρ Ὡ ³
 4 

VII  
ὓ

ρ Ὡ ³ ³ρ Ὡ ³

ὓ

ρ Ὡ ³ ³ρ Ὡ ³
 5 

ɺʳʙʦʨ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʬʘʢʪʦʨʘ ʩʨʝʜʳ ʚ 

ʥʘʠʣʫʯʰʝʡ ʩʪʝʧʝʥʠ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ɸʢʘʠʢʝ ʠ ɹʘʡʝʩʘ 

(AIC ʠ BIC, ʧʦ ʞʝʣʘʥʠʶ). ʂʨʦʤʝ ʩʘʤʠʭ ʢʨʠʚʳʭ ʦʪʢʣʠʢʦʚ, ʧʦʣʫʯʘʝʤʳʝ ʛʨʘʬʠʢʠ ʩʦʜʝʨʞʘʪ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʠʘʧʘʟʦʥʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʠʜʘ ʠ ʩʘʤʦʡ ʚʳʙʦʨʢʝ 

(ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʠʰʠ ï ʥʠʞʥʠʝ ʠ ʚʝʨʭʥʠʝ ʢʚʘʨʪʠʣʠ, 90 % ʧʝʨʮʝʥʪʠʣʠ, ʘ ʪʘʢʞʝ ʚʳʙʨʦʩʳ). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʠʜʘ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʠʘʛʨʘʤʤʳ, ʘ 

ʩʘʤʦʡ ʚʳʙʦʨʢʠ ï ʚ ʥʠʞʥʝʡ (ʨʠʩʫʥʦʢ 1.3).  

ʂ ʩʦʞʘʣʝʥʠʶ, ʫ ʵʪʠʭ ʤʦʜʝʣʝʡ ʝʩʪʴ ʦʜʥʦ ʥʝʧʨʠʷʪʥʦʝ ʩʚʦʡʩʪʚʦ - ʚ ʚʳʙʦʨʢʝ ʜʦʣʞʥʦ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʢʘʢ ʤʠʥʠʤʫʤ 10 ʥʝʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʪʘʢʦʝ ʦʛʨʘʥʠʯʝʥʠʝ 

ʚʝʜʝʪ ʢ ʟʘʤʝʪʥʦʤʫ, ʧʦʯʪʠ 30 %, ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʘ ʚʠʜʦʚ, ʯʝʡ ʦʪʢʣʠʢ ʙʳʣʦ ʙʳ ʚʦʟʤʦʞʥʦ 

ʩʤʦʜʝʣʠʨʦʚʘʪʴ. ʇʦʵʪʦʤʫ, ʜʣʷ ʚʠʜʦʚ ʩ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 5 ʠ ʙʦʣʝʝ ʩʪʘʥʮʠʡ ʚ ʚʳʙʦʨʢʫ 

ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ 0,1 % (ʚʥʫʪʨʠ ʜʠʘʧʘʟʦʥʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ). ʕʪʦ ʫʚʝʣʠʯʠʣʦ ʯʠʩʣʦ çʦʭʚʘʯʝʥʥʳʭè ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʚʠʜʦʚ ʜʦ 93 %. 
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ʈʠʩʫʥʦʢ 1.3 ï ɺʦʟʤʦʞʥʳʝ ʤʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʬʘʢʪʦʨʘ ʩʨʝʜʳ, 

ʧʦʣʫʯʘʝʤʳʝ ʚ ʤʦʜʫʣʝ eHOF (IIïVII, ʤʦʜʝʣʴ I ʪʠʧʘ ï ʧʨʷʤʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʣʠʥʠʷ ï ʥʝ 

ʧʦʢʘʟʘʥʘ). ʆʩʴ ʘʙʩʮʠʩʩ ï ʬʘʢʪʦʨ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʠʣʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʚ ʪʝʢʩʪʝ 

ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʣʝʜʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ (ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʜʦʣʞʥʘ 

ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʩʨʝʜʘ R ʠ ʝʝ ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʜʫʣʠ [47]). 

1. ʆʪʢʨʳʚʘʝʤ ʤʦʜʫʣʠ: 

 

library ( xlsx )      (1 .2 ),  

 

library ( eHOF)      ( 1.3 ),  

 

2. ʀʤʧʦʨʪʠʨʫʝʤ ʜʘʥʥʳʝ: 

 

workbook < -  " d:/ʅʘʟʚʘʥʠʝ ʧʘʧʢʠ/.../ʅʘʟʚʘʥʠʝ ʬʘʡʣʘ.xlsx" ( 1. 4),  

 

A < -  read.xlsx(workbook, n, row.names="xxx")   ( 1. 5),  

 

ʛʜʝ A - ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʘ, n - ʥʦʤʝʨ ʣʠʩʪʘ ʢʥʠʛʠ Excel, row.names - 

ʩʪʦʣʙʝʮ ʣʠʩʪʘ Excel, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʢʦʜʳ ʩʪʘʥʮʠʡ
*
 (Point ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ); 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ Excel ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.4. 

                                                           
*
ʏʪʦʙʳ ʢʦʤʘʥʜʘ (2) ʩʨʘʙʦʪʘʣʘ, ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʜʦʣʞʥʘ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ Java. 

ɽʩʣʠ ʥʘʟʚʘʥʠʝ ʢʘʢʦʡ-ʣʠʙʦ ʧʘʧʢʠ ʠʣʠ ʬʘʡʣʘ ʥʘʧʠʩʘʥʦ ʢʠʨʠʣʣʠʮʝʡ, ʩʣʝʜʫʝʪ ʧʝʨʝʢʣʶʯʠʪʴ 

ʢʣʘʚʠʘʪʫʨʫ ʥʘ ʢʠʨʠʣʣʠʮʫ. 
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ʈʠʩʫʥʦʢ 1.4 ï ʇʨʠʤʝʨ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ Excel (ʬʨʘʛʤʝʥʪ). C100 ï ʥʦʨʤʠʨʦʚʘʥʥʳʡ ʫʛʣʝʨʦʜ (%) 

3. ɿʘʪʝʤ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʪʦ, ʯʪʦ ʧʦʣʫʯʠʣʦʩʴ: 

 

fix(A)      ( 1. 6).  

 

4. çʇʨʠʢʨʝʧʣʷʝʤè ʥʘʰʠ ʜʘʥʥʳʝ: 

 

attach ( A)      ( 1.7 ).  

 

5. ʇʨʦʩʪʦ ʩʤʦʪʨʠʤ ʥʘ ʥʠʭ ʠ ʚʳʙʠʨʘʝʤ ʥʘʯʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʧʘʨʘʤʝʪʨʘ M: 

 

plot(A$C100, ʥʘʟʚʘʥʠʝ ʚʠʜʘ)    (1. 8), 

 

ʧʨʠʤʝʨ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 1.5. ʈʦʜʦʚʦʝ ʠ ʚʠʜʦʚʦʝ ʥʘʟʚʘʥʠʷ ʧʠʰʫʪʩʷ ʯʝʨʝʟ ʪʦʯʢʫ, ʥʘʧʨʠʤʝʨ 

Schistomeringos.japonica, Sigambra.bassi. 

 

ʈʠʩʫʥʦʢ 1.5 ï ʇʨʠʤʝʨ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ (7). ʆʩʠ ʘʙʩʮʠʩʩ ʠ ʦʨʜʠʥʘʪ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ (%). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʧʘʨʘʤʝʪʨ M ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 100 ʠʣʠ ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ 
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6. ɺʳʙʠʨʘʝʤ ʦʜʠʥ ʠʣʠ ʥʠʩʢʦʣʴʢʦ ʚʠʜʦʚ: 

 

sel  <-  c('ʥʘʟʚʘʥʠʝ ʚʠʜʘ')   ( 1.9 ) ,  

 

sel  <-  c('ʥʘʟʚʘʥʠʝ ʚʠʜʘ 1', é 'ʥʘʟʚʘʥʠʝ ʚʠʜʘ n')  ( 1.10 ).  

 

7. ɺʳʧʦʣʥʷʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ: 

 

mods < -  HOF(A[match(sel, names(A))], A$C100, M=max,  

family =gaussian , bootstrap =NULL)   ( 1. 11) ,  

 

ʛʜʝ M ï ʚʘʰʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, family ʤʦʞʝʪ ʙʳʪʴ binomial, poisson, gaussian, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʥʥʳʭ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʠʩʢʨʝʪʥʳʝ ʜʚʦʠʯʥʳʝ, ʮʝʣʳʝ ʠ ʥʝʧʨʝʨʳʚʥʳʝ). 

8. ɺʳʚʦʜʠʤ ʨʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʡ ʤʦʜʝʣʠ (ʧʦ AIC; ʨʠʩʫʥʦʢ 1.6): 

 

mods      ( 1. 12).  

 

 
ʈʠʩʫʥʦʢ 1.6 ï ʇʨʠʤʝʨ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ (11) 

9. ʉʪʨʦʠʤ ʢʨʠʚʳʝ ʦʪʢʣʠʢʘ, ʩʥʘʯʘʣʘ ʜʣʷ ʥʘʠʣʫʯʰʝʡ ʧʦ AIC ʤʦʜʝʣʠ, ʟʘʪʝʤ, ʝʩʣʠ 

ʧʦʪʨʝʙʫʝʪʩʷ, ʚʩʝ ʚʦʟʤʦʞʥʳʝ: 

 

plot (mods, onlybest=TRUE)    ( 1. 13) ,  

 

plot(mods, onlybest=FALSE)    ( 1. 14) .  
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2 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ɺ ʧʝʨʠʦʜ ʨʘʙʦʪ (1992ï2019 ʛʛ.) ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ʙʳʣʦ ʥʘʡʜʝʥʦ 528 ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ. ʂ 2019 ʛ. 266 ʠʟ 

ʥʠʭ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʙʘʟʫ AMBI ; ʠʟ ʥʠʭ ʚʩʪʨʝʯʘʝʤʦʩʪʴ 105 ʚʠʜʦʚ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʉʨʝʜʠ ʦʩʪʘʚʰʠʭʩ ̫262 ʚʠʜʦʚ, ʫ 189 ï ʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʛʨʫʧʧʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ (ʛʦʜʥʳʭ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ï 38), ʫ 

73 ʚʠʜʦʚ ʪʘʢʠʭ ʜʘʥʥʳʭ ʥʝʪ (15). ʕʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʳ ʜʣʷ 230 ʚʠʜʦʚ ʥʝʠʟʚʝʩʪʥʦʡ 

ʘʩʩʠʛʥʘʮʠʠ. 

2.1 ɸʥʘʣʠʟ ʙʘʟʳ ʜʘʥʥʳʭ AMBI  

ɺ ʪʘʙʣʠʮʝ 2.1 ʩʫʤʤʠʨʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠʟʚʝʩʪʥʦʡ ʧʨʠʧʠʩʢʠ ʢ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ʎʝʣʳʡ 

ʨʷʜ ʪʘʢʠʭ ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ ʠʤʝʝʪ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ, ʣʠʙʦ ʧʦʩʣʝ ʢʦʨʨʝʢʮʠʠ. ʕʪʦ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʜʦ ʚʠʜʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʤʘʣʴʜʘʥʠʜ ʠ ʛʘʤʤʘʨʠʜ, Lumbrineris 

japonica, Lumbrineris sp., Onuphis sp., Philine sp., Nereis longior galinae, Nereis zonata, 

Aricidea uschakovi, Caprella sp., Asychis sp., Neomysis sp., Nicolea sp., Ophelia limacina, 

Phyllodoce sp. ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʞʠʚʦʪʥʳʝ. ʆʜʥʘʢʦ ʵʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʦʥʥʦʡ ʬʘʫʥʳ 

ʙʳʣʠ ʥʘʡʜʝʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ ʘʢʚʘʪʦʨʠʷʭ, ʛʜʝ ʦʧʨʝʜʝʣʝʥʠʝ Cʦʨʛ. ʥʝ ʚʳʧʦʣʥʷʣʠ, ʯʪʦ 

ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɼʣʷ ʚʩʝʭ ʚʠʜʦʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2.1, ʩʣʝʜʫʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩ ̫çʛʦʪʦʚʦʡè 

ʘʩʩʠʛʥʘʮʠʝʡ ʙʘʟʳ ʜʘʥʥʳʭ AMBI. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʠʩʢʣʶʯʘʝʪ ʦʰʠʙʦʯʥʦʩʪʴ ʪʘʢʦʡ ʧʨʠʧʠʩʢʠ 

(ʩʤ. ʨʘʟʜʝʣ 2.2). ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, 

ʝʩʣʠ ʪʘʢʦʚʳʝ ʠʤʝʶʪʩʷ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʠʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʙʘʟʝ AMBI  

ʚ ʦʪʢʨʳʪʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ ï Ampelisca sp., Aphrodita sp., Corophium sp., Euchone sp. , 

Glycinde sp., Lumbrineris sp., Onuphis sp., Retusa sp., Terebellides sp. ʠ ʨʷʜ ʜʨʫʛʠʭ ï ʚʨʷʜ ʣʠ 

ʷʚʣʷʶʪʩʷ ʪʝʤʠ ʞʝ ʚʠʜʘʤʠ ʚ ʩʧʠʩʢʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʟʘʣʠʚʘ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ. ɼʣʷ ʧʨʠʧʠʩʢʠ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʠʪʴ ʧʨʠʝʤʳ, ʦʧʠʩʘʥʥʳʝ ʥʠʞʝ.  

ʉʠʪʫʘʮʠʷ ʩ ʚʠʜʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʘʩʩʠʛʥʘʮʠʠ ʚ ʙʘʟʝ AMBI, ʝʩʪʝʩʪʚʝʥʥʦ, ʛʦʨʘʟʜʦ 

ʩʣʦʞʥʝʝ (ʪʘʙʣʠʮʘ 2.2). ʀʭ ʢʣʘʩʩʠʬʠʢʘʮʠ ̫ʦʩʥʦʚʘʥʘ ʥʘ ʩʣʝʜʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ: 

1). ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʨʦʜʘ ʢ ʛʨʫʧʧʘʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

Cʦʨʛ., ʯʪʦ ʭʦʪʴ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ 

ʧʨʠʥʠʤʘʝʤʦʛʦ ʨʝʰʝʥʠʷ; 
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ʊʘʙʣʠʮʘ 2.1 ï ʅʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʠʟʚʝʩʪʥʦʡ ʘʩʩʠʛʥʘʮʠʠ ʢ ʛʨʫʧʧʘʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʮʝʥʪʨʘʮʠʷʤ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʥʝʧʦʜʣʝʞʘʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ɻʨʫʧʧʘ ʧʦ 

ʙʘʟʝ AMBI 

(ʄʘʡ 2019) 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʘʷ 

ʛʨʫʧʧʘ (ʧʦ 

ʙʘʟʝ AMBI) 

ʇʨʝʜʣʦʞʝʥʠʝ 

A. Borja 

ʈʝʢʦʤʝʥʜʘʮʠʷ 

(ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ 

M-AMBI) 

Alpheus brevicristatus  Decapoda 1 II  18 (II) II  ð II  

Ampelisca sp. Amphipoda 1 I 60 (57-I, II -11, III-1) I ð I 

Ampharete acutifrons Polychaeta 4 II  19 (7-I, 10-II, 2-III)  II  ð II  

Ampharete sibirica Polychaeta 1 I 19 (7-I, 10-II, 2-III)  II  ð I 

Amphioplus macraspis Ophiura 1 I 9 (3-I, 6-II)  II  I I 

Amphipholis kochii Ophiura 6 I 6(I) I ð I 

Anadara broughtoni Bivalvia 1 IV 13 (4-I, 1-II, 5-IV)  IV ð IV 

Anisocorbula venusta Bivalvia 2 IV 3 (IV) IV IV IV 

Anisogammarus pugettensis Amphipoda 1 II  1(II) II  ð II  

Anobothrus gracilis Polychaeta 2 III  4 (1-I, 1-II, 2-III)  III  ð III  

Aphrodita sp. Polychaeta 2 I 7 (I) I I I 

Arabella iricolor Polychaeta 1 I 5 (4-I, 1-II)  I ð I 

Arabella sp. Polychaeta 2 I 5 (4-I, 1-II)  I I I 

Arcuatula senhousia Bivalvia 3 III  3 (2-II, 1-III)  II  ð II  

Arctolembos arcticus Amphipoda 1 I 1 (I) I ð I 

Aricidea uschakovi Polychaeta 9 I 51 (38-I, 11-II, 1-III, 1-IV)  I I I 

Astarte borealis Bivalvia 3 I 13 (12-I, 1-II)  I ð I 

Astarte montagui Bivalvia 2 I 13 (12-I, 1-II)  I I I 

Asteroidea fam. gen. sp. Asteroidea 2 I ð ð ð I 

Asychis disparidentata Polychaeta 1 II  6 (2-I, 4-II)  II  II  II  

Asychis sp. Polychaeta 7 II  6 (2-I, 4-II)  II  II  II  

Batillaria cumingii Gastropoda 2 II  2 (II) II  ð II  

Brada villosa Polychaeta 1 I 5 (I) I ð I 

Byblis gaimardi Amphipoda 1 I 7 (6-I, 1-II)  I ð I 

Caprella scaursa diceros Amphipoda 1 II  24 (II) II  II  II  

Caprella sp. Amphipoda 9 II  24 (II) II  II  II  

Chironomidae gen. sp. Diptera 2 III  ð ð ð III  

Chone infundibuliformis Polychaeta 3 II  22 (II) II  ð II  

Cingulina cingulata Polychaeta 1 I 1 (I) I ð I 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.1 
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ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ɻʨʫʧʧʘ ʧʦ 

ʙʘʟʝ AMBI 

(ʄʘʡ 2019) 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʘʷ 

ʛʨʫʧʧʘ (ʧʦ 

ʙʘʟʝ AMBI) 

ʇʨʝʜʣʦʞʝʥʠʝ 

A. Borja 

ʈʝʢʦʤʝʥʜʘʮʠʷ 

(ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ 

M-AMBI) 

Cirratulidae gen. sp. Polychaeta 4 IV ð ð ð IV 

Cistenides hyperborea Polychaeta 2 I 3 (2-I, 1-II)  I ð I 

Corophium sp. Amphipoda 2 III  33 (1-II, 32-III)  III  III  III  

Crangon septemspinosa Decapoda 2 I 11 (4-I, 7-II)  II  ð I 

Crenella decussata Bivalvia 2 I 2 (1-I, 1-II)  IïII  ð I 

Cucumaria sp. Holothuroidea 1 I 5 (I) I I I 

Decapoda fam. gen. sp. Decapoda 12 II  ð ð ð II  

Diastylis bidentata Cumacea 1 I 30 (9-I, 16-II, 4-III)  II  ð I 

Dimorphostylis asiatica Cumacea 3 I 1 (I) I ð I 

Dipolydora sp. Polychaeta 1 IV 12 (IV) IV IV IV 

Dulichia sp. Amphipoda 1 III  3 (III) III  III  III  

Echiurida fam. gen. sp. Echiurida 2 I ð ð ð I 

Echiurus echiurus Echiurida 4 II  3 (2-II, 1-III)  II  ð II  

Eteone spetsbergensis Polychaeta 1 III  16 (6-II, 9-III, 1-IV)  III  ð III  

Euchone sp. Polychaeta 3 II  9 (8-II, 1-III)  II  II  II  

Eulalia sp. Polychaeta 1 II  20 (1-I, 19-II)  II  II  II  

Eumida sanguinea Polychaeta 6 II  9 (II) II  ð II  

Eumida sp.  Polychaeta 1 II  9 (II) II  II  II  

Eunicidae gen. sp. Polychaeta 3 II  ð ð ð II  

Euspira pallida Gastropoda 1 II  11 (II) II  ð II  

Gammaridea fam. gen. sp. Amphipoda 18 I ð ð ð I 

Glycera chirori Polychaeta 5 II  36 (1-I, 34-II, 1-IV)  II  ð II  

Glycera nana Polychaeta 2 II  36 (1-I, 34-II, 1-IV)  II  ð II  

Glycera onomichiensis Polychaeta 1 II  36 (1-I, 34-II, 1-IV)  II  ð II  

Glycinde sp. Polychaeta 1 II  13 (11-II, 2-IV)  II  II  II  

Goniada sp. Polychaeta 2 II  9 (II) II  II  II  

Halosydna brevisetosa Polychaeta 1 II  6 (II) II  ð II  

Halosydna sp. Polychaeta 5 II  6 (II) II  II  II  

Haploops tubicola Amphipoda 1 III  7 (III) III  ð III  

Hemigrapsus penicillatus Decapoda 1 II  6 (4-II)  II  ð II  

Hemigrapsus sanguineus Decapoda 2 II  6 (4-II)  II  II  II  
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ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʘʷ 
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ʈʝʢʦʤʝʥʜʘʮʠʷ 

(ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ 

M-AMBI) 

Heteromastus filiformis Polychaeta 1 IV 4 (1-III, 3-IV)  IV   IV 

Heteromastus sp. Polychaeta 1 IV 4 (1-III, 3-IV) IV IV IV 

Hiatella arctica Bivalvia 4 I 5(I) I ð I 

Hirudinea fam. gen. sp. Hirudinea 1 IV ð ð ð IV 

Hoplonemertea sp. Nemertea 4 II  1 (II) II  II  II  

Hyas sp. Decapoda 1 I 3 (I) I I I 

Ischyrocerus sp. Amphipoda 1 II  6 (1-I, 5-II)  II  II  II  

Lagis koreni Polychaeta 1 IV 4 (2-I, 2-IV)  I, IV ð IV 

Lamispina schmidtii Polychaeta 1 I 2 (I) I ð I 

Lamprops quadriplicata Cumacea 1 I 5 (I) I I I 

Lanassa sp. Polychaeta 3 I 2 (I) I I I 

Lanassa venusta venusta Polychaeta 1 I 2 (I) I ð I 

Laonice sp. Polychaeta 2 III  8 (3-II, 5-III)  III  III  III  

Leptostraca fam. gen. sp. Leptostraca 1 II  ð ð ð II  

Leucon nasica Cumacea 4 II  14 (1-I, 13-II)  II  ð II  

Limecola balthica Bivalvia 1 III  1 (III) III  ð III  

Limnoria sp. Isopoda 1 III  3 (III) III  III  III  

Lineus sp. Nemertea 1 III  9 (III) III  III  III  

Luidia quinaria Asteroidea 2 I 4 (I) I ð I 

Lumbrineris japonica Polychaeta 11 II  62 (5-I, 55-II, 1-III, 1-IV)  II  ð II  

Lumbrineris sp. Polychaeta 16 I 62 (5-I, 55-II, 1-III, 1-IV)  II  II  II  

Lysianassidae gen. sp. Amphipoda 2 I ð ð ð I 

Mactra chinensis Bivalvia 2 I 10 (9-I, 1-II)  I ð I 

Magelona berkeleyi Polychaeta 2 I 26 (21-I, 5-II)  I ð I 

Malacoceros fuliginosus Polychaeta 4 V 8 (6-III, 2-V) III  ð V 

Maldanidae gen. sp. Polychaeta 19 I ð ð ð I 

Mediomastus sp. Polychaeta 2 III  10 (1-I, 5-III, 4-IV)  III  III  III  

Melanochlamys diomedea Gastropoda 3 I 1 (I) I ð I 

Melinna sp. Polychaeta 1 III  8 (2-II, 6-III)  III  III  III  

Melita dentata Amphipoda 1 I 13 (10-I, 3-III)  I I I 

Metasychis gotoi Polychaeta 1 II  2 (1-I, 1-II)  I-II  ð II  
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ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 
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ɻʨʫʧʧʘ ʧʦ 

ʙʘʟʝ AMBI 

(ʄʘʡ 2019) 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʘʷ 

ʛʨʫʧʧʘ (ʧʦ 

ʙʘʟʝ AMBI) 

ʇʨʝʜʣʦʞʝʥʠʝ 

A. Borja 

ʈʝʢʦʤʝʥʜʘʮʠʷ 

(ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ 

M-AMBI) 

Monocorophium acherusicum Amphipoda 2 III  6 (III) III  ð III  

Monoculodes tuberculatus Amphipoda 2 I 17 (16-I, 1-II)  I ð I 

Musculista senhousia Bivalvia 3 III  1 (III) III  III  III  

Mya arenaria Bivalvia 2 II  3 (II) II  ð II  

Mysella sp. Bivalvia 1 III  8 (2-II, 5-III, 1-IV)  III  III  III  

Mytilus edulis Bivalvia 5 III  6 (III) III  ð III  

Myxicola sp. Polychaeta 5 II  4 (II) II  II  II  

Neanthes sp. Polychaeta 1 III  22 (1-I, 1-II, 20-III)  III  III  III  

Nectoneanthes latipoda Polychaeta 1 III  5 (III) III  III  III  

Nectoneanthes oxypoda Polychaeta 1 III  5 (III) III  ð III  

Neomysis sp. Mysida 7 II  6 (II) II  II  II  

Nephtys ciliata Polychaeta 2 II  37 (2-I, 33-II, 2-III)  II  ð II  

Nephtys longosetosa Polychaeta 2 II  37 (2-I, 33-II, 2-III)  II  ð II  

Nereiphylla castanea Polychaeta 1 II  7 (II) II  ð II  

Nereis longior galinae Polychaeta 10 III  38 (2-II, 34-III)  III  ð III  

Nereis zonata Polychaeta 8 III  38 (2-II, 34-III)  III  ð III  

Nicolea sp. Polychaeta 7 II  4 (II) II  II  II  

Nicomache lumbricalis Polychaeta 3 II  6 (II) II  ð II  

Nicomache sp. Polychaeta 1 II  6 (II) II  II  II  

Nihonotrypaea japonica Decapoda 1 III  2 (III) III  ð III  

Obelia longissima Hydrozoa 5 II  5 (II) II  ð II  

Onuphis sp. Polychaeta 14 II  11 (2-I, 9-II)  II  II  II  

Ophelia limacina Polychaeta 7 I 12 (I) I ð I 

Oratosquilla oratoria Stomatopoda 1 I 2 (I) I ð I 

Orbinia sp. Polychaeta 1 I 12 (I) I ð I 

Orchomenella pinguis Amphipoda 2 II  7 (II) II  ð II  

Pandalus sp. Decapoda 2 II  5 (II) II  II  II  

Paraonidae gen. sp. Polychaeta 2 II  ð ð ð II  

Pectinaria sp. Polychaeta 1 I 13 (10-I, 2-II, 1-IV)  I I I 

Philine sp. Gastropoda 14 II  15 (II) II  II  II  

Photis reinhardi Amphipoda 1 I 12 (7-I, 5-II)  I ð I 
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ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʘʷ 

ʛʨʫʧʧʘ (ʧʦ 
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ʈʝʢʦʤʝʥʜʘʮʠʷ 

(ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ 

M-AMBI) 

Phyllodoce citrina Polychaeta 3 II  33 (31-II, 1-III, 1-IV)  II  ð II  

Phyllodoce maculata Polychaeta 4 II  33 (31-II, 1-III, 1-IV)  II  ð II  

Phyllodoce sp. Polychaeta 7 II  33 (31-II, 1-III, 1-IV)  IV II  II  

Pillucina pisidium Bivalvia 1 I 4 (I) I I I 

Pinnixa sp. Decapoda 4 I 17 (12-I, 5-II)  I I I 

Platynereis bicanaliculata Polychaeta 1 II  6 (1-II, 5-III)  III  ð II  

Pontogeneia rostrata Amphipoda 5 II  1 (II) II  ð II  

Pontoporeia femorata Amphipoda 1 I 3 (I) I ð I 

Potamilla sp. Polychaeta 5 II  7 (II) II  II  II  

Prionospio steenstrupi Polychaeta 2 IV 42 (8-II, 5-III, 29-IV)  IV ð IV 

Protomedeia microdactyla Amphipoda 5 II  7 (II) II  ð II  

Pseudopolydora kempi japonica Polychaeta 1 IV 9 (1-III, 8-IV)  IV ð IV 

Pseudopotamilla reniformis Polychaeta 1 II  3 (II) II  ð II  

Pseudopotamilla sp. Polychaeta 1 II  3 (II) II  ð II  

Pseudoscalibregma parvum Polychaeta 1 III  1 (III) III  ð III  

Retusa sp. Gastropoda 1 II  12 (3-I, 9-II)  II  II  II  

Rissoidae gen. sp. Gastropoda 2 I ð ð ð I 

Ruditapes philippinarum Bivalvia 2 III  2 (1-I, 1-III)  I, III  ð III  

Scalibregma sp. Polychaeta 1 III  4 (1-II, 3-III)  III  III  III  

Scapharca broughtoni Bivalvia 2 IV 5 (IV)  IV IV IV 

Scoletoma fragilis Polychaeta 1 II  19 (17-II, 2-III)  II  ð II  

Sphaerodoridium minutum Polychaeta 5 II  5 (II) II    II  

Spio sp. Polychaeta 4 III  17 (3-II, 14-III)  III  III  III  

Syllis sp. Polychaeta 1 II  52 (2-I, 39-II, 11-III)  II  II  II  

Syrrhoe crenulata Amphipoda 3 II  1 (II) II  ð II  

Tanaidacea gen. sp. Malacostraca 1 II  ð ð ð II  

Terebellides sp. Polychaeta 4 I 13 (9-I, 3-II, 1-III)  I ð I 

Terebellides stroemii Polychaeta 2 II  13 (9-I, 3-II, 1-III)  I ð I 

Thyasira gouldi Bivalvia 2 I 17 (4-I, 5-II, 7-III, 1-IV)  III  ð I 

Thyasira sp. Bivalvia 1 II  17 (4-I, 5-II, 7-III, 1-IV)  III  II  II  

Tiron spiniferus Amphipoda 1 I 4 (I) I ð I 
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(ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ 

M-AMBI) 

Travisia sp. Polychaeta 1 I 7 (I) I I I 

Turbonilla sp. Gastropoda 1 I 16 (I) I I I 

Turtonia minuta Bivalvia 3 II  1 (II) II  ð II  

Urechis unicinctus Echiurida 1 II  3 (1-II, 1-III)  I, III  ð II  

Urticina sp. Actiniaria 1 I 2 (I) I I I 

Veneridae  gen. sp. Bivalvia 1 I ð ð ð I 

Westwoodilla caecula Amphipoda 2 II  6 (II) II  ð II  

Yoldia notabilis Bivalvia 4 I 7 (I) I I I 
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2) ʈʝʢʦʤʝʥʜʘʮʠʠ ʵʢʩʧʝʨʪʘ ï ɸʥʞʝʣʘ ɹʦʨʷ (A. Borja, PhD, DSc, ʄʦʨʩʢʘʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ ɹʝʥʪʦʩ UPV/EHU), ʘʚʪʦʨʩʪʚʫ ʢʦʪʦʨʦʛʦ ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʠʥʜʝʢʩ 

AMBI ; 

3) ʈʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʠʟ 145 ʚʠʜʦʚ ʩ ʠʟʚʝʩʪʥʦʡ ʧʨʠʧʠʩʢʦʡ, ʘʩʩʠʛʥʘʮʠʷ 139 

ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʙʘʟʳ AMBI  ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʣʝʥʪʥʦʩʪʠ ʢ Cʦʨʛ. ʫ ʪʘʢʩʦʥʦʚ ʥʝʠʟʚʝʩʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʦ ʵʪʦʤʫ 

ʧʨʠʟʥʘʢʫ ʚʝʩʴʤʘ ʚʳʩʦʢʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 95,9 %. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤʠ 

ʧʨʠʤʝʨʘʤʠ. ɹʨʶʭʦʥʦʛʠʡ ʤʦʣʣʶʩʢ Aglaja gigliolii ʚʩʪʨʝʯʘʣʩʷ ʪʦʣʴʢʦ ʚ ʦʪʢʨʳʪʳʭ ʨʘʡʦʥʘʭ 

ʟʘʣʠʚʦʚ ʇʦʩʴʝʪʘ, ʉʪʨʝʣʦʢ ʠ ʙʫʭʪʳ ʈʠʬʦʚʦʡ (19 ʩʪʘʥʮʠʡ). ɺʩʝ ʵʪʠ ʨʘʡʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʣʠʙʦ ʧʝʩʯʘʥʳʤʠ, ʣʠʙʦ ʘʣʝʚʨʠʪʦʚʳʤʠ ʦʩʘʜʢʘʤʠ ʩ ʟʘʤʝʪʥʦʡ ʧʨʠʤʝʩʴʶ 

ʧʝʩʯʘʥʦʡ ʬʨʘʢʮʠʠ, ʠ ʢʨʘʡʥʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʠʭ ʟʘʛʨʷʟʥʝʥʠʷ, ʯʪʦ, ʚ ʮʝʣʦʤ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʠ 

ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ɺ ʙʘʟʝ AMBI  ʠʤʝʶʪʩʷ ʪʦʣʴʢʦ ʜʚʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʵʪʦʛʦ ʨʦʜʘ, ʦʙʘ ʦʪʥʝʩʝʥʳ ʢ GI; ʨʝʢʦʤʝʥʜʘʮʠʷ ɸ. ɹʦʨʷ ʜʣʷ A. gigliolii ï GI 

(ʪʘʙʣʠʮʘ 2.2). ɺ ʠʪʦʛʝ, ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʤʦʞʥʦ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʤʥʝʥʠʝʤ ʵʢʩʧʝʨʪʘ, 

ʩʦʙʩʪʚʝʥʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʠ ʦʪʥʝʩʪʠ A. gigliolii ʢ ʛʨʫʧʧʝ I. ʊʘʤ ʞʝ, ʚ ʤʦʨʠʩʪʦʡ ʯʘʩʪʠ 

ʟʘʣʠʚʘ ʇʦʩʴʝʪʘ ʥʘ 11 ʩʪʘʥʮʠʷʭ ʥʘʡʜʝʥ ʜʚʫʩʪʚʦʨʯʘʪʳʡ ʤʦʣʣʶʩʢ Yoldia keppeliana; ʚʩʝ ʩʝʤʴ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʨʦʜʘ ʘʩʩʠʛʥʦʚʘʥʳ ʢ ʛʨʫʧʧʝ I ʙʘʟʳ AMBI, ʤʥʝʥʠʝ ʵʢʩʧʝʨʪʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʨʠʧʠʩʢʘ ï GI. ɺʳʚʦʜ: Y. keppeliana ʩʣʝʜʫʝʪ ʧʦʤʝʩʪʠʪʴ ʚ ʛʨʫʧʧʫ GI. 

ɼʨʫʛʘʷ ʩʠʪʫʘʮʠʷ. ɼʚʫʩʪʚʦʨʯʘʪʳʡ ʤʦʣʣʶʩʢ Macoma shiashkotanica, ʛʘʩʪʨʦʧʦʜʘ 

Nassarius fraterculus, ʧʦʣʠʭʝʪʳ Maldanella antarctica, Prionospio membranacea, Pseudopolydora 

achaeta ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʣʠʰʴ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ (ʪʘʙʣʠʮʘ 2.2.). ɼʣʷ 

ʧʝʨʚʦʛʦ ʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 30 ʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʘʭ (ʜʚʘ ʠʟ ʥʠʭ ʦʪʥʝʩʝʥʳ ʢ GI, 15 ï ʢ GII, 

12 ï ʢ GIII), ʜʣʷ ʚʪʦʨʦʛʦ ï ʦ 44 (1-I, 36-II, 4-III, 3-IV). ʉʧʠʩʦʢ ʚʠʜʦʚ ʨʦʜʘ ʩ ʠʟʚʝʩʪʥʦʡ 

ʧʨʠʧʠʩʢʦʡ ʪʨʝʪʴʝʛʦ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʚʠʜʘ, ʧʨʠʯʝʤ ʚʩʝ ʦʥʠ ʦʪʥʝʩʝʥʳ ʢ GV, ʯʝʪʚʝʨʪʦʛʦ ï 42 

(8-II, 5-III, 29-IV), ʧʷʪʦʛʦ ï ʜʝʚʷʪ ɹ (1-III , 8-IV). ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʨʝʰʝʥʠʝ ï ʧʨʠʧʠʩʘʪʴ 

M. shiashkotanica ʠ N. fraterculus ʢ ʛʨʫʧʧʝ II, M. antarctica ʢ ʛʨʫʧʧʝ V, P. membranacea ʠ P. 

achaeta ï ʢ ʛʨʫʧʧʝ IV, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʦʚʧʘʜʘʝʪ ʩ ʤʥʝʥʠʝʤ ʵʢʩʧʝʨʪʘ. 

ʅʘʢʦʥʝʮ, ʮʝʣʳʡ ʨʷʜ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʙʳʣʠ ʥʘʡʜʝʥ ʪʦʣʴʢʦ ʧʦ 

ʦʜʥʦʤʫ ʨʘʟʫ, ʦʜʥʘʢʦ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʭ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ ʦʪʩʫʪʩʪʚʫʝʪ. ʕʪʦ 

ʘʤʬʠʧʦʜʳ Najna conciliorum, Onisimus normani, ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ Azumapecten farreri, 

Crenomytilus grayanus, ʛʘʩʪʨʦʧʦʜʳ Charisma candida, Guraleus deshayesii, ʧʦʣʠʭʝʪ r

Tylorrhynchus heterochaetus, Disoma sp., ʥʝʤʝʨʪʠʥʘ Callinera sp., ʤʦʨʩʢʦʡ ʞʝʣʫʜʴ 

Hesperibalanus hesperius, ʜʝʩʷʪʠʥʦʛʠʝ ʨʘʢʠ Glebocarcinus amphioetus, Spirontocaris sp., 
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ʊʘʙʣʠʮʘ 2.2 ï ʅʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʩ ʥʝʠʟʚʝʩʪʥʦʡ ʘʩʩʠʛʥʘʮʠʝʡ ʢ ʛʨʫʧʧʘʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʮʝʥʪʨʘʮʠʷʤ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʥʝʧʦʜʣʝʞʘʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ 

ʛʨʫʧʧʘ (ʧʦ ʙʘʟʝ AMBI)  

ʇʨʝʜʣʦʞʝʥʠʝ 

A. Borja 

ʈʝʢʦʤʝʥʜʘʮʠʷ (ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ M-AMBI) 

Abrina shiashkotanica Bivalvia 2 3 (II) II  II  II  

Acanthomysis stelleri Mysida 2 1 (II) II  II  II  

Aglaja gigliolii Gastopoda 19 2 (I) I I I 

Alitta brandti Polychaeta 1 2 (III) III  III  III  

Ampharete reducta Polychaeta 1 19 (7-I, 10-II, 2-III)  II  III  III  

Anonyx laticoxae Amphipoda 2 4 (II) II  II  II  

Anonyx pavlovskii Amphipoda 1 4 (II) II  II  II  

Apoprionospio nova Polychaeta 2 3 (1-II, 1-IV)  II  ʠʣʠ IV II  II  

Arcturus crenulatus Isopoda 2 ð ð II  II  

Assiminea possietica Gastopoda 2 4 (II) II  II  II  

Atelecyclidae gen. sp. Decapoda 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Athenaria sp. (juv.) Actiniaria 8 ð Actiniaria (II)  ð II  

Atylus ekmani Amphipoda 1 8 (I) I ð I 

Axiothella catenata Polychaeta 1 6 (I) I I I 

Azumapecten farreri Bivalvia 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Balanus crenatus Cirripedia 2 1 (II) II  ð II  

Balanus rostratus Cirripedia 4 1 (II) II  III  III  

Baseodiscus princeps Nemertea 1 2 (III) III  III  III  

Bathymedon ivanovi Amphipoda 1 3 (II) II  II  II  

Bathymedon sp. Amphipoda 1 3 (II) II  II  II  

Bathymedon tilesii Amphipoda 1 3 (II) II  ð II  

Bispira sp. Polychaeta 4 6 (5-I, 1-II)  I ð I 

Brachiura fam. gen. sp. Brachiura 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Cadella lubrica Bivalvia 5 2 (I) I I I 

Calcarea fam. gen. sp. Spongia 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Callinera sp. Nemertea 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.2 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ 

ʛʨʫʧʧʘ (ʧʦ ʙʘʟʝ AMBI) 

ʇʨʝʜʣʦʞʝʥʠʝ 

A. Borja 

ʈʝʢʦʤʝʥʜʘʮʠʷ (ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ M-AMBI) 

Cancer amphioeticus Decapoda 3 8 (6-II, 1-III)  II  II  II  

Cancer sp. Decapoda 2 8 (6-II, 1-III)  II  ð II  

Caprella acanthogaster Amphipoda 2 24 (II) II  II  II  

Caprella exelsa Amphipoda 1 24 (II) II  II  II  

Carinoma sp. Nemertea 1 3, (1-II, 2-III)  III  ð III  

Carinomella sp. Nemertea 5 1 (I) I I I 

Cerianthus sp. Anthozoa 1 4 (I) I ð I 

Charisma candida Gastropoda 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Cheilonereis sp. Polychaeta 4 ð ð ð V 

Chirimia punctata Polychaeta 1 5 (II) II  ð II  

Chlamys farreri nipponensis Bivalvia 1 10 (8-I, 1-II, 1-III)  I I I 

Chone teres Polychaeta 5 22 (II) II  II  II  

Cistenides brevicoma Polychaeta 1 3 (2-I, 1-II)  I I I 

Cistenides soldatovi Polychaeta 1 3 (2-I, 1-II)  I I I 

Clinocardium californiense Bivalvia 1 2 (I) I I I 

Clinocardium ciliatum Bivalvia 1 2 (I) I I I 

Corophium steinegeri Amphipoda 1 33 (1-II, 32-III)  III  III  III  

Crangon dalli Decapoda 1 11 (4-I, 7-II)  II  II  II  

Crenella leana Bivalvia 1 2 (1-I, 1-II)  I-II  II  II  

Crenomytilus grayanus Bivalvia 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Cryptobranchia lima Gastropoda 1 ð ð I I 

Cryptonatica sp. Gastropoda 1 1 (II) II  II  II  

Cyclobrachia sp. Polychaeta 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Cylichnatys incisula Opisthobranchia 2 1 (I) I I I 

Cytharella deshayes Gastropoda 1 1 (I) I I I 

Demonax fullo Polychaeta 1 6 (I) I I I 

Derjuginella (Pyrgolampros) petri Gastropoda 2 ð ð I I 

Diplodonta semiosperoides Bivalvia 5 11 (I) I II  II  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.2 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ 

ʛʨʫʧʧʘ (ʧʦ ʙʘʟʝ AMBI) 

ʇʨʝʜʣʦʞʝʥʠʝ 

A. Borja 

ʈʝʢʦʤʝʥʜʘʮʠʷ (ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ M-AMBI) 

Disoma sp. Polychaeta 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Distolasterias nipon Asteroidea 1 ð ð I I 

Dosinia angulosa Bivalvia 1 14 (I) I I I 

Dosinia penicillata Bivalvia 2 14 (I) I I I 

Echinarachnius parma Echinoidea 8 ð ð I I 

Egilina gracilis Gastropoda 1 ð ð I I 

Enipo tarasovi Polychaeta 1 3 (II) II  II  II  

Eohaustorius eous eous Amphipoda 2 1 (I) I I I 

Erimacrus isenbeckii Decapoda 1 ð ð I I 

Eriocheir japonica  Decapoda 1 2 (II) II  II  II  

Eteone bistriata fuscodorsata Polychaeta 3 16 (6-II, 9-III, 1-IV)  III  III  III  

Eudistylia polymorpha Polychaeta 1 ð ð I I 

Eyakia sp. Amphipoda 1 1 (I) I I I 

Fluviocingula nipponica Gastropoda 4 ð ð II  II  

Gari kazusensis  Bivalvia 1 9 (8-I, 1-II)  I I I 

Glebocarcinus amphioetus Decapoda 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Grandifoxus robustus Amphipoda 1 1 (I) I I I 

Grandifoxus sp. Amphipoda 3 1 (I) I I I 

Gregariella difficilis Bivalvia 2 5 (I) I ð I 

Guraleus deshayesii Gastropoda 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Halocynthia aurantium Ascidia 1 1 (II) II  II  II  

Harpacticoida fam. gen. sp. Harpacticoida 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Hemigrapsus sp.  Decapoda 1 6 (4-II)  II  II  II  

Hesperibalanus hesperius Cirripedia 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Heteromastus giganteus Polychaeta 6 4 (1-III, 3-IV)  IV IV IV 

Hippomedon granulosus Amphipoda 1 9(I) I I I 

Homalopoma amussitata Gasropoda 2 1 (II) II  II  II  

Hubrechtella sp. Nemertea 2 1(III)  III  III  III  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.2 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ 

ʛʨʫʧʧʘ (ʧʦ ʙʘʟʝ AMBI) 

ʇʨʝʜʣʦʞʝʥʠʝ 

A. Borja 

ʈʝʢʦʤʝʥʜʘʮʠʷ (ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ M-AMBI) 

Hyas alutaceus Decapoda 1 3 (I) I I I 

Isopoda  fam. gen. sp. Isopoda 4 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Kellia japonica Bivalvia 1 5 (I) I ð I 

Lilljeborgia serratoides Amphipoda 1 8 (I) I I I 

Liloa porcellana Gasropoda 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Littorina squalida Gasropoda 2 8 (II) II  ð II  

Lyonsia nuculaniformis Bivalvia 2 6 (3-I, 3-II)  I-II  II  II  

Macoma crassula Bivalvia 3 30 (2-I, 15-II, 12-III)  II -III  III  III  

Macoma orientalis Bivalvia 12 30 (2-I, 15-II, 12-III)  II -III  II  II  

Macoma shiashkotanica Bivalvia 1 30 (2-I, 15-II, 12-III)  II  ð II  

Magelona pacifica Polychaeta 13 26 (21-I, 5-II)  I I I 

Magelona sp. Polychaeta 1 26 (21-I, 5-II)  I I I 

Majidae gen. sp. Decapoda 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Maldanella antarctica Polychaeta 1 4 (V) V V V 

Mangeliidae gen. sp. Gasropoda 2 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Margarites picturata Gasropoda 2 7 (1-I, 5-II)  II  II  II  

Menestho exarata Gasropoda 2 1 (I) I I I 

Mercenaria stimpsoni Bivalvia 2 1 (II) II  II  II  

Metridium senile fimbratum Actiniaria 3 1 (I) I II  II  

Mizuhopecten yessoensis Bivalvia 5 ð ð I I 

Modiolus difficilis Bivalvia 3 12 (9-I, 2-II, 1-III)  I I I 

Modiolus kurilensis Bivalvia 1 12 (9-I, 2-II, 1-III)  I I I 

Monoculodes crassirostris Amphipoda 2 17 (16-I, 1-II)  I I I 

Monoculodes latimanus Amphipoda 3 17 (16-I, 1-II)  I I I 

Monoculodes pallidus Amphipoda 1 17 (16-I, 1-II)  I I I 

Monoculodes semenovi Amphipoda 4 17 (16-I, 1-II)  I I I 

Monoculodes zernovi Amphipoda 4 17 (16-I, 1-II)  I I I 

Mya priapus Bivalvia 1 3 (II) II  II  II  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.2 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ 

ʛʨʫʧʧʘ (ʧʦ ʙʘʟʝ AMBI) 

ʇʨʝʜʣʦʞʝʥʠʝ 

A. Borja 

ʈʝʢʦʤʝʥʜʘʮʠʷ (ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ M-AMBI) 

Mysella ventricosa Bivalvia 1 8 (2-II, 5-III, 1-IV)  III  III  III  

Najna conciliorum Amphipoda 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Nassarius fraterculus Gasropoda 1 44 (1-I, 36-II, 4-III, 3-IV)  II  II  II  

Nectocrangon lar lar Decapoda 3 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Neohaustator fortilirata Gastropoda 2 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Neomysis czerniavskii Gastropoda 2 6 (II) II  II  II  

Nereis tigrina Polychaeta 1 38 (2-II, 34-III)  III  III  III  

Nipponnemertes arenaria Nemertea 3 1 (II) II  II  II  

Nipponomysella obesa Bivalvia 2 1 (III) III  ð III  

Nothria holobranchiata Polychaeta 2 7 (1-I, 6-II)  II  II  II  

Notomastus annenkovae Polychaeta 1 14 (13-III, 1-V)) III  III  III  

Notomastus sp.  Polychaeta 2 14 (13-III, 1-V)) III  III  III  

Nototropis ekmani Amphipoda 1 5 (I) I I I 

Nuttallia japonica Bivalvia 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Nuttallia olivacea Bivalvia 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Nymphon striatum Pantopoda 1 7 (I) I I I 

Obesotoma sp. Gastropoda 1 1 (I) I I I 

Odostomia culta Gastropoda 1 12 (II) II  II  II  

Oenopota sp. Gastropoda 4 7 (I) I I I 

Oenopota triphera Gastropoda 5 7 (I) I I I 

Olivella borealis Gastropoda 3 6 (I) I I I 

Onisimus normani Amphipoda 1 1* ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Onuphis shirikishinaiensis Polychaeta 1 11 (2-I, 9-II)  II  II  II  

Opheliidae gen. sp. Polychaeta 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Ophiodermella ogurana Gastropoda 1 ð ð I I 

Orbiniidae gen. sp. Polychaeta 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Orchomenella japonica Amphipoda 1 7 (II) II  II  II  

Orchomenella minuscula Amphipoda 1 7 (II) II  ð II  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.2 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ 

ʛʨʫʧʧʘ (ʧʦ ʙʘʟʝ AMBI) 

ʇʨʝʜʣʦʞʝʥʠʝ 

A. Borja 

ʈʝʢʦʤʝʥʜʘʮʠʷ (ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ M-AMBI) 

Orchomenella minuta Amphipoda 1 7 (II) II  ð II  

Pagurus brachyomastus Decapoda 1 12 (II) II  ð II  

Pandalus goniurus Decapoda 4 5 (II) II  ð II  

Pandalus hypsinotus Decapoda 2 5 (II) II  II  II  

Panomya priapus Bivalvia 1 2 (II) II  ð II  

Pantopoda fam. gen. sp. Pantopoda 3 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Paradialychone cincta Polychaeta 1 5 (1-I, 4-II)  II  ð II  

Paraphoxus simplex Amphipoda 2 3 (II) II  II  II  

Parasabella aulaconota Polychaeta 1 4 (I) I ð I 

Parasabella fullo Polychaeta 1 4 (I) I ð I 

Pelonaia corrugata Tunicata 1 1* ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Phascolosoma japonica Sipuncula 1 7 (5-I, 2-II)  I I I 

Philine scalpta Gastropoda 3 15 (II) II  II  II  

Philinopsis giglioli Gastropoda 1 1(I) I ð I 

Pista incarrientis Polychaeta 1 19 (11-I, 7-II)  I II  II  

Pleusymtes glaber Amphipoda 2 1 (II) II  II  II  

Plicifusus sp. Gastropoda 2 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Pontogeneia kondakovi Amphipoda 1 1 (II)  II  II  II  

Prionospio membranacea Polychaeta 1 42 (8-II, 5-III, 29-IV)  IV IV IV 

Propebela sp. Gastropoda 4 5 (I) I I I 

Protocallithaca euglypta Bivalvia 1 3 (2-II, 1-III)  II  III  III  

Pseudopolydora achaeta Polychaeta 1 9 (1-III, 8-IV)  IV IV IV 

Pusilina plicosa Gastropoda 1 6 (I) I I I 

Rocinela maculata Isopoda 1 1 (II) II  II  II  

Sabella aulaconota Polychaeta 2 8 (7-I, 1-II)  I I I 

Samythella sp. Polychaeta 1 2 (1-I, 1-II)  I-II  ð II  

Saxidomus purpuratus Bivalvia 3 2 (II) II  II  II  

Scalibregma robusta Polychaeta 1 4 (1-II, 3-III)  III  III  III  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.2 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ 

ʛʨʫʧʧʘ (ʧʦ ʙʘʟʝ AMBI) 

ʇʨʝʜʣʦʞʝʥʠʝ 

A. Borja 

ʈʝʢʦʤʝʥʜʘʮʠʷ (ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ M-AMBI) 

Scalibregmidae gen. sp. Polychaeta 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Scaphechinus griseus Echinoidea 1 ð ð I I 

Setia candida Gastropoda 5 2 (I) I I I 

Sigambra sp. Polychaeta 2 6 (1-II, 2-III, 2-IV)  III -IV ð IV 

Siliqua alta Bivalvia 8 5 (II) II  II  II  

Solamen leanum Bivalvia 1 1 (II) II  ð II  

Solen krusensterni Bivalvia 5 11 (7-I, 4-II)  I I I 

Spiophanes uschakovi Polychaeta 2 12 (III) III  III  III  

Spirontocaris sp. Decapoda 1 2* ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Spisula sakhalinensis Bivalvia 1 5 (I) I I I 

Strongylocentrotus nudus Echinoidea 1 2 (I) I I I 

Strongylocentrotus sp. Echinoidea 1 2 (I) I ð I 

Styelidae gen. sp. Tunicata 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Suavodrillia kennicottii Gastropoda 1 ð ð I I 

Syllidae gen. sp. Polychaeta 3 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Syllis oerstedi Polychaeta 1 52 (2-I, 39-II, 11-III)  II  ð II  

Synchelidium bulytschevae Amphipoda 4 8 (7-I, 1-II)  I I I 

Synidotea epimerata Isopoda 4 4* ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Teinostoma atomaria Gastropoda 1 1 (II) II  II  II  

Telmessus cheiragonus Decapoda 3 ð ð I I 

Thorlaksonius incarinatus Amphipoda 1 ð ð I I 

Thracia itoi Bivalvia 1 13 (11-I, 2-II)  I I I 

Thyasiridae gen. sp. Bivalvia 2 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Thysanocardia sp. Sipuncula 2 2 (1-I, 1-II)  I-II  ð I 

Thysanoessa sp. Malacostraca 1 2* ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Tritia acutidentata Gastropoda 1 13 (2-I, 11-II, 1-III)  II  II  II  

Trochochaeta sp. Polychaeta 1 3 (III) III  ð III  

Tubulanidae gen. sp. Nemertea 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.2 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ 

ʛʨʫʧʧʘ (ʧʦ ʙʘʟʝ AMBI) 

ʇʨʝʜʣʦʞʝʥʠʝ 

A. Borja 

ʈʝʢʦʤʝʥʜʘʮʠʷ (ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ M-AMBI) 

Turbonilla multigyrata Gastropoda 2 16 (I) I I I 

Turbonillidae gen. sp. Gastropoda 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Turridae gen. sp. Gastropoda 2 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Turritella fortilirata Gastropoda 3 9 (8-I, 1-II)  I I I 

Tylorrhynchus heterochaetus Polychaeta 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Tylorrhynchus osawai Polychaeta 1 ð ð III  III  

Typosyllis orstedi Polychaeta 1 21 (17-II, 4-III)  II  II  II  

Upogebia issaeffi Decapoda 1 9 (8-I, 1-II)  I I I 

Urothoe orientalis Amphipoda 4 11 (I) I I I 

Valenciniidae gen. sp. Nemertea 1 ð ð ð ʀʛʥʦʨʠʨʦʚʘʪʴ 

Velutina coriacea Gastropoda 1 1 (III) III  ð III  

Velutina litoralis Gastropoda 1 1 (III) III  III  III  

Vilasina pillula Bivalvia 1 ð ð I I 

Volvulella sculpturata Gastropoda 2 2 (II) II  II  II  

Westwoodilla rectangulata Amphipoda 4 6 (II) II  II  II  

Yoldia keppeliana Bivalvia 10 7 (I) I I I 

*ɽʩʪʴ ʚ ʙʘʟʝ AMBI, ʥʦ ʥʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ. 
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ʘʩʮʠʜʠʷ Pelonaia corrugata ʠ ʜʨʫʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ (ʪʘʙʣʠʮʘ 2.2). ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʘ ʝʜʠʥʩʪʚʝʥʥʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ï ʠʩʢʣʶʯʠʪʴ ʵʪʠ ʚʠʜʳ ʠʟ 

ʚʳʯʠʩʣʝʥʠʡ ʠʥʜʝʢʩʦʚ AMBI ʠ M-AMBI (ʠʛʥʦʨʠʨʦʚʘʪʴ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʥʦʧʢʘ 

ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʨʠʩʫʥʢʝ 3). 

ɺ ʠʪʦʛʝ, ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʶʱʝʡʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ AMBI , ʠʟ 262 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʦʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʥʝ ʠʤʝʚʰʠʭ ʛʨʫʧʧʦʚʫʶ ʘʩʩʠʛʥʘʮʠʶ, ʙʳʣʠ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ 163: 75 ʚʠʜʦʚ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʛʨʫʧʧʝ I, 63 ï ʢ ʛʨʫʧʧʝ II, 20 ï ʢ III , 

ʯʝʪʳʨʝ ï ʢ IV ʠ ʦʜʠʥ ï ʢ V. ɺ 17 ʩʣʫʯʘʷʭ ʵʪʦ ʨʝʰʝʥʠʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʥʘ ʦʩʥʦʚʝ ʪʦʣʴʢʦ 

ʵʢʩʧʝʨʪʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ. ʉʠʧʫʥʢʫʣʠʜʳ Thysanocardia sp. ʙʳʣʠ ʧʨʠʧʠʩʘʥʳ ʢ ʛʨʫʧʧʝ I (ʧʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʚʩʝʛʦ ʪʠʧʘ ʚ ʙʘʟʝ AMBI ), ʤʦʣʦʜʴ ʘʢʪʠʥʠʡ Athenaria sp. ï ʢ ʛʨʫʧʧʝ II (ʢʘʢ 

ʚʩʝ ʘʢʪʠʥʠʠ), ʘ ʧʦʣʠʭʝʪʘ Sigambra sp. ï ʢ ʛʨʫʧʧʝ IV (ʩʢʦʨʝʝ ʚʩʝʛʦ, ʵʪʦ ʤʦʣʦʜʴ Sigambra 

bassi ï ʚʠʜʘ-ʵʪʘʣʦʥʘ GIV, ʩʤ ʨʘʟʜʝʣ 2.2). ʂ ʩʦʞʘʣʝʥʠʶ, ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʜʘʥʥʳʭ, ʥʝ 

ʫʜʘʣʦʩʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 40 ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ 

(ʪʘʙʣʠʮʘ 2.2). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʨʝʜʥʷʷ ʘʙʩʦʣʶʪʥʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʵʪʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʜʦʥʥʦʡ ʬʘʫʥʳ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 1,4Ñ0,1 (ʦʢʦʣʦ 0,5 %, ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʯʠʚʦʩʪʠ 1ï4, 

ʝʜʠʥʦʞʜʳ ʥʘʡʜʝʥ 31 ʚʠʜ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʭ ʠʩʢʣʶʯʝʥʠʝ ʧʨʠ ʚʳʯʠʩʣʝʥʠʷʭ AMBI ʠ M-

AMBI ʢʨʘʡʥʝ ʨʝʜʢʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʢʠʤ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʷʤ ʚʝʣʠʯʠʥ ʵʪʠʭ ʠʥʜʝʢʩʦʚ, 

ʫʯʠʪʳʚʘʷ ʪʘʢʞʝ, ʯʪʦ ʩʪʦʣʴ ʨʝʜʢʠʝ ʚʠʜʳ ʦʙʳʯʥʦ ʝʱʝ ʠ ʤʘʣʦʯʠʩʣʝʥʥʳ. 
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2.2 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʠʜʳ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʙʘʟʫ AMBI . 

ʕʪʘʣʦʥʥʳʝ ʚʠʜʳ 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʩ ʠʟʚʝʩʪʥʦʡ ʘʩʩʠʛʥʘʮʠʝʡ ʧʨʠ ʧʦʤʦʱʠ ʘʣʛʦʨʠʪʤʘ 

eHOF ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ 105 ʤʦʜʝʣʝʡ (ʪʘʙʣʠʮʘ 2.3, ʪʘʙʣʠʮʘ ɸ.1). ʀʟ ʥʠʭ ʜʝʚʷʪʴ ʤʦʜʝʣʝʡ ï 

ʦʪʥʦʩʷʪʩʷ ʢʦ ʚʪʦʨʦʤʫ ʪʠʧʫ, 16 ï ʢ ʪʨʝʪʴʝʤʫ, 24 ï ʢ ʯʝʪʚʝʨʪʦʤʫ, 36 ï ʢ ʧʷʪʦʤʫ, ʪʨʠ ï ʢ 

ʰʝʩʪʦʤʫ ʠ 17 ï ʢ ʩʝʜʴʤʦʤʫ. ʅʠ ʦʜʥʦ ʠʟ ʚʠʜʦʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʦʩʥʦʚʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ, ʥʝ ʙʳʣʦ ʦʧʠʩʘʥʦ ʤʦʜʝʣʴʶ ʧʝʨʚʦʛʦ ʪʠʧʘ ï ʧʨʷʤʦʡ ʣʠʥʠʝʡ ï ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʨʝʜʠ ʥʘʰʝʡ ʚʳʙʦʨʢʠ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʥʠ ʦʜʥʦʛʦ çʠʩʪʠʥʥʦè 

ʪʦʣʝʨʘʥʪʥʦʛʦ ʚʠʜʘ ï çʠʥʜʠʬʬʝʨʝʥʪʥʦʛʦ ʢ ʨʦʩʪʫ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʱʝʛʦ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʦ 

ʚʨʝʤʝʥʠè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʚʠʜʳ ʠʤʝʣʠ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʪʠʤʘʣʴʥʳʡ 

ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʯʪʦ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʷʝʪ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʧʦ ʚʢʣʶʯʝʥʠʶ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚ ʪʫ ʠʣʠ 

ʠʥʫʶ ʛʨʫʧʧʫ. ʆʯʝʚʠʜʥʦ, ʜʣʷ ʪʘʢʦʛʦ ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ï ʦʙʱʠʡ ʜʠʘʧʘʟʦʥ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʩʨʝʜʥʠʝ ʠ çʧʠʢʦʚʳʝè ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʝʣʝʥʠʷ ʠ ʪ.ʧ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ GI: ʉʨʝʜʠ ʚʠʜʦʚ, ʧʨʠʧʠʩʘʥʥʳʭ ʚ ʙʘʟʝ AMBI ʢ ʛʨʫʧʧʝ GI (ʚ 

ʥʘʰʝʡ ʚʳʙʦʨʢʝ ʠʭ 22), ʘʩʩʠʛʥʘʮʠʷ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʝ ʫ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ Alveinus 

ojianus ʠ Liocyma fructuosa, ʘʤʬʠʧʦʜ Ampelisca macrocephala ʠ Byblis sp., ʧʦʣʠʭʝʪ Asabellides 

sibirica, Brada sp., Pectinaria hyperborea ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʜʦ ʚʠʜʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ 

ʩʘʙʝʣʠʜ, ʜʝʩʷʪʠʥʦʛʠʭ ʨʘʢʦʚ Crangon sp. ʠ Pinnixa rathbuni, ʤʦʨʩʢʦʛʦ ʝʞʘ Echinocardium 

cordatum, ʥʝʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʦʣʦʪʫʨʠʡ, ʢʫʤʦʚʳʭ ʨʘʢʦʚ ʠ ʩʠʧʫʥʢʫʣʠʜ (ʨʠʩʫʥʦʢ 2.1, 2.2, 

ʪʘʙʣʠʮʘ 2.3). ɼʣʷ ʚʩʝʭ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʤʦʜʝʣʠ ʩ ʚʳʨʘʞʝʥʥʦʡ ʣʝʚʦʩʪʦʨʦʥʥʝʡ ʘʩʩʠʤʝʪʨʠʝʡ ʠ 

ʫʟʢʠʝ ʜʠʘʧʘʟʦʥʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ; ʧʘʜʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ Cʦʛʨ. (A. ojianus, A. sibirica, Brada sp., Byblis sp., L. fructuosa, P. hyperborea, 

Sipuncula) ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʝʮʠʬʠʢʦʡ ʙʠʦʪʦʧʦʚ. ʆʙʳʯʥʦ, ʵʪʦ ʤʝʣʢʦʚʦʜʴʝ ʩ ʤʝʣʢʦʧʝʩʯʘʥʳʤʠ 

ʜʦʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʧʦʯʪʠ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʯʘʩʪʠʮ ʙʦʣʝʝ ʪʦʥʢʠʭ ʬʨʘʢʮʠʡ. ʇʨʠʤʝʨ ï 

ʧʨʠʙʨʝʞʴʝ ʘʢʚʘʪʦʨʠʠ ʢ ʩʝʚʝʨʫ ʦʪ ʫʩʪʴʷ ʨʝʢʠ ʊʫʤʘʥʥʘʷ, ʥʝʢʦʪʦʨʳʝ ʩʪʘʥʮʠʠ ʥʘ ʩʝʚʝʨʝ 

ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʫ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʧʦʣʫʦʩʪʨʦʚʘ ʄʫʨʘʚʴʝʚʘ-ɸʤʫʨʩʢʦʛʦ (ʪʘʙʣʠʮʘ ɸ.2). 

ʅʝʢʦʪʦʨʦʝ ʩʦʤʥʝʥʠʝ ʚʳʟʳʚʘʶʪ ʚʠʜʳ ʩ ʚʝʩʴʤʘ ʰʠʨʦʢʠʤʠ ʥʠʰʘʤʠ, ʭʦʪʷ ʠ ʩ ʚʳʨʘʞʝʥʥʦʡ 

ʣʝʚʦʡ ʘʩʠʤʤʝʪʨʠʝʡ ʤʦʜʝʣʴʥʳʭ ʢʨʠʚʳʭ ï ʙʠʚʘʣʚʠʠ Arca boucardi ʠ Serripes groenlandicus, 

ʢʫʤʦʚʳʡ ʨʘʢ Diastylis sp., ʘʤʬʠʧʦʜʳ Melita sp. ʠ Monoculodes sp. ɸʙʩʦʣʶʪʥʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʦʙʦʠʭ ʚʠʜʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʥʝʚʝʣʠʢʘ (ʧʦ 7), ʯʪʦ ʩ ʧʦʟʠʮʠʡ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʥʝ 

ʷʚʣʷʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ʂʨʦʤʝ ʪʦʛʦ, ʰʠʨʦʢʘʷ ʥʠʰʘ A. boucardi (ʧʣʦʪʥʦʩʪʠ ʧʨʠ 
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ʊʘʙʣʠʮʘ 2.3 ï ʅʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ AMBI  (ʤʘʡ 2019) ʠ ʚʭʦʜʷʱʠʭ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʚʳʙʦʨʢʫ 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝʩ

ʢʘʷ ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʉʨʝʜʥʷʷ 

ʧʣʦʪʥʦʩʪʴ, 

ʵʢʟ./ʤ
2
 

ÑSE max 

ɻʨʫʧʧʘ ʧʦ 

ʙʘʟʝ AMBI 

(ʄʘʡ 2019) 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ ʨʦʜʘ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʘʷ ʛʨʫʧʧʘ 

(ʧʦ ʙʘʟʝ AMBI) 

ʊʠʧ 

ʤʦʜʝʣʠ 

eHOF 

ʈʝʢʦʤʝʥʜʘʮʠʷ 

(ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ 

AMBI ʠ M-AMBI) 

Actiniaria fam. gen. sp. Actiniaria 24 2 1 50 II  ð ð V II  

Alveinus ojianus Bivalvia 7 1 1 81 I 1 (I) I V I 

Ampelisca macrocephala Amphipoda 31 45 31 4377 I 60 (57-I, II -11, III-1) I III  I 

Anonyx sp. Amphipoda 13 2 1 142 II  4 (II) II  V II  

Arca boucardi Bivalvia 7 8 6 1010 I 8 (I) I V I 

Aricidea catherinae Polychaeta 23 7 3 275 II  51 (38-I, 11-II, 1-III, 1-IV)  I V I 

Aricidea suecica Polychaeta 9 2 1 80 I 51 (38-I, 11-II, 1-III, 1-IV)  I IV III  

Asabellides sibirica Polychaeta 11 33 30 4725 I 3 (1-I, 2-II)  II  V I 

Ascidia fam. gen. sp. Ascidia 15 1 1 90 III  ð ð VII  III  

Asterina pectinifera Asteroidea 10 0.3 0.1 15 II  3 (2-1, 1-II)  I-II  II  II 

Brada sp. Polychaeta 7 0.5 0.2 25 I 5 (I) I V I 

Byblis sp. Amphipoda 9 7 4 534 I 7 (6- I, 1-II)  I IV I 

Capitella capitata Polychaeta 37 59 24 3410 V 8(V) V III  V 

Capitellidae gen. sp. Polychaeta 31 18 6 720 V ð ð II  V 

Caprellidae gen. sp. Amphipoda 13 19 8 822 II  ð ð IV II  

Cerebratulus marginatus Nemertea 16 1 0.4 45 III  5, (2-II, 3-III)  III  VII  III  

Cerebratulus sp. Nemertea 15 1 0.5 54 III  5, (2-II, 3-III)  III  V III  

Chaetozone setosa Polychaeta 45 39 15 1976 IV 17 (3-II, 2-III, 11-IV)  IV V III  

Chone sp. Polychaeta 21 1 0.4 40 II  22 (II) II  V II 

Cirratulus cirratus Polychaeta 13 8 6 986 IV 11 (2-III, 9-IV)  IV V III  

Cistenides granulata Polychaeta 5 0.1 0.1 8 II  3 (2-I, 1-II)  I II  II  

Crangon sp. Decapoda 6 0.2 0.1 13 I 11 (4-I, 7-II)  II  II  I 

Crassicorophium crassicorne Amphipoda 31 46 23 3540 III  2 (III) III  V III  

Cumacea fam. gen. sp. Cumacea 13 1 0.4 59 I ð ð III  I 

Diastylis alaskensis Cumacea 17 1 0.4 45 II  30 (9-I, 16-II, 4-III)  II  VI  II  

Diastylis goodsiri Cumacea 7 1 0.3 33 II  30 (9-I, 16-II, 4-III)  II  IV II  

Diastylis sp. Cumacea 18 8 3 420 I 30 (9-I, 16-II, 4-III)  II  VII  II  

Diastylopsis dawsoni Cumacea 21 7 2 220 I 2 (I) I VII  IV 

Dipolydora cardalia Polychaeta 54 244 102 14648 IV 12 (IV) IV IV IV  

Echinocardium cordatum Echinoidea 16 1 0.3 32 I 6 (4-1, 1-II)  I II  I 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.3 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝʩ

ʢʘʷ ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʉʨʝʜʥʷʷ 

ʧʣʦʪʥʦʩʪʴ, 

ʵʢʟ./ʤ
2
 

ÑSE max 

ɻʨʫʧʧʘ ʧʦ 

ʙʘʟʝ AMBI 

(ʄʘʡ 2019) 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ ʨʦʜʘ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʘʷ ʛʨʫʧʧʘ 

(ʧʦ ʙʘʟʝ AMBI) 

ʊʠʧ 

ʤʦʜʝʣʠ 

eHOF 

ʈʝʢʦʤʝʥʜʘʮʠʷ 

(ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ 

AMBI ʠ M-AMBI) 

Ennucula tenuis Bivalvia 47 24 5 405 II  8 (2-I, 6-II)  II  III  II  

Eteone longa Polychaeta 14 2 1 110 III  16 (6-II, 9-III, 1-IV)  III  V III  

Eteone sp. Polychaeta 25 2 0.4 36 III  16 (6-II, 9-III, 1-IV)  III  V III  

Eulalia bilineata Polychaeta 23 1 1 80 II  20 (1-I, 19-II)  II  III  II  

Glycera capitata Polychaeta 68 22 5 734 II  36 (1-I, 34-II, 1-IV)  II  II  II  

Glycera sp. Polychaeta 36 7 2 157 II  36 (1-I, 34-II, 1-IV)  II  II  II  

Glycera tesselata Polychaeta 8 1 1 132 II  36 (1-I, 34-II, 1-IV)  II  IV II  

Glycera unicornis Polychaeta 10 1 0.3 32 II  36 (1-I, 34-II, 1-IV)  II  IV III  

Glycinde armigera Polychaeta 24 3 1 110 II  13 (11-II, 2-IV)  II  VII  II  

Goniada maculata Polychaeta 68 16 3 177 II  9 (II) II  V II  

Harmothoe imbricata Polychaeta 13 1 0.3 30 II  32 (30-II, 2-I) II  III  II  

Harmothoe sp. Polychaeta 10 1 0.2 23 II  32 (30-II, 2-I) II  VII  II  

Holothuroidea fam. gen. sp. Holothuroidea 8 1 0.3 36 I ð ð III  I 

Laonice cirrata Polychaeta 30 2 0.4 45 II  8 (3-II, 5-III)  III  VII  II  

Liocyma fructuosa Bivalvia 9 1 0.4 60 I 1 (I) I V I 

Lumbrineris longifolia Polychaeta 136 203 27 2350 IV 62 (5-I, 55-II, 1-III, 1-IV)  II  VII  II  

Macoma calcarea Bivalvia 9 1 0.3 32 II  30 (2-I, 15-II, 12-III)  II  V II  

Macoma incongrua Bivalvia 8 1 0.4 40 II  30 (2-I, 15-II, 12-III)  II  VII  II  

Macoma nipponica Bivalvia 5 1 0.5 63 III  30 (2-I, 15-II, 12-III)  II  V III  

Macoma tokyoensis Bivalvia 16 1 0.3 20 II  30 (2-I, 15-II, 12-III)  II  V II  

Magelona longicornis Polychaeta 36 5 1 119 II  26 (21-I, 5-II)  I VII  II  

Maldane sarsi Polychaeta 96 193 43 3750 II  6 (5-1, 1-II)  I V II  

Mediomastus californiensis Polychaeta 8 6 5 757 III  10 (1-I, 5-III, 4-IV)  III  V III  

Melinna elisabethae Polychaeta 26 6 2 270 III  8 (2-II, 6-III)  III  V III  

Melita sp. Amphipoda 14 3 1 143 I 13 (10-I, 3-III)  I VII  II  

Monoculodes sp. Amphipoda 17 1 0.2 20 I 17 (16-I, 1-II)  I III  II  

Mya sp. Bivalvia 14 1 0.2 25 II  3 (II) II  IV II  

Mya truncata Bivalvia 9 1 0.3 36 II  3 (II) II  IV III  

Nemertea fam. gen. sp. Nemertea 73 13 3 248 III  ð ð II  III  

Nephtys caeca Polychaeta 9 1 0.5 66 II  37 (2-I, 33-II, 2-III)  II  IV II  

Nephtys sp. Polychaeta 22 1 0.4 40 II  37 (2-I, 33-II, 2-III)  II  V II 

Nereis sp. Polychaeta 27 2 1 79 III  38 (2-II, 34-III)  III  VII  IV (V)  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.3 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝʩ

ʢʘʷ ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʉʨʝʜʥʷʷ 

ʧʣʦʪʥʦʩʪʴ, 

ʵʢʟ./ʤ
2
 

ÑSE max 

ɻʨʫʧʧʘ ʧʦ 

ʙʘʟʝ AMBI 

(ʄʘʡ 2019) 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ ʨʦʜʘ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʘʷ ʛʨʫʧʧʘ 

(ʧʦ ʙʘʟʝ AMBI) 

ʊʠʧ 

ʤʦʜʝʣʠ 

eHOF 

ʈʝʢʦʤʝʥʜʘʮʠʷ 

(ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ 

AMBI ʠ M-AMBI) 

Nothria sp. Polychaeta 7 1 1 64 II  7 (1-I, 6-II)  II  IV II  

Notomastus latericeus Polychaeta 56 34 8 935 III  14 (13-III, 1-V)) III  III  II  

Onuphis iridescens Polychaeta 23 3 1 100 II  11 (2-I, 9-II)  II  IV II 

Ophelina acuminata Polychaeta 11 1 0.3 33 III  10 (6-I, 3-III)  I IV III  

Ophiura sarsii Ophiuroidea 82 101 19 1554 II  12 (II) II  VII  II  

Orchomenella sp. Amphipoda 10 2 1 130 II  7 (II) II  IV II  

Owenia fusiformis Polychaeta 32 13 4 390 II  5 (3-I, 2-II)  I III  II  

Pagurus sp. Decapoda 6 0.2 0.1 6 II  12 (II) II  III  II  

Paradorippe granulata Decapoda 18 2 1 94 II  1 (II) II  III  II  

Paranaitis polynoides Polychaeta 10 1 0.3 44 II  7 (II) II  IV II  

Pectinaria hyperborea Polychaeta 7 1 1 80 I 13 (10-I, 2-II, 1-IV)  I IV I 

Pherusa plumosa Polychaeta 20 3 1 125 III  16 (13-I, 1-II, 2-III)  I V III  

Philine argentata Gastropoda 25 2 1 45 II  15 (II) II  V II  

Philine orientalis Gastropoda 58 8 1 100 II  15 (II) II  VII  II  

Pholoe minuta Polychaeta 26 2 0.4 32 II  11 (4-I, 5-II)  II  V II  

Phoronopsis harmeri Phoronida 37 248 83 6540 I 2 (1-I, 1-II)  I-II  V III  

Phyllodoce groenlandica Polychaeta 24 4 2 277 IV 33 (31-II, 1-III, 1-IV)  II  VII  IV  

Pinnixa rathbuni Decapoda 27 4 1 124 I 17 (12-I, 5-II)  I III  I 

Polydora sp. Polychaeta 15 22 20 3100 IV 32 (2-II, 5-III, 25-IV)  IV V III  

Potamilla reniformis Polychaeta 8 0.4 0.1 10 II  7 (II) II  V II  

Potamocorbula amurensis Bivalvia 11 124 116 18387 V 3 (2-V) V IV V 

Praxillella gracilis Polychaeta 27 21 6 595 III  9 (2-I, 7-III)  III  V III  

Praxillella praetermissa Polychaeta 16 17 8 950 III  9 (2-I, 7-III)  III  V III  

Praxillella sp. Polychaeta 19 9 5 690 III  9 (2-I, 7-III)  III  III  III  

Priapulus caudatus Priapulida 23 2 1 59 III  2 (III) III  V III  

Prionospio malmgreni Polychaeta 6 1 1 90 IV 42 (8-II, 5-III, 29-IV)  IV IV IV  

Protomedeia popovi Amphipoda 10 2 1 226 II  7 (II) II  IV II  

Protothaca jedoyensis Bivalvia 6 0.4 0.2 20 II  4 (3-II, 1-III)  II  V II  

Raeta pulchella Bivalvia 20 1 0.4 36 III  3 (2-II, 1-III)  II  III  III  

Sabellidae gen. sp. Polychaeta 11 1 0.4 34 I ð ð II  I 

Scalibregma inflatum Polychaeta 59 25 7 783 III  4 (1-II, 3-III)  III  IV III  

Scolelepis sp. Polychaeta 16 3 1 206 III  21 (2-I, 2-II, 15-III, 1-IV, 1-V) III  V III  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.3 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝʩ

ʢʘʷ ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʉʨʝʜʥʷʷ 

ʧʣʦʪʥʦʩʪʴ, 

ʵʢʟ./ʤ
2
 

ÑSE max 

ɻʨʫʧʧʘ ʧʦ 

ʙʘʟʝ AMBI 

(ʄʘʡ 2019) 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ ʨʦʜʘ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʘʷ ʛʨʫʧʧʘ 

(ʧʦ ʙʘʟʝ AMBI) 

ʊʠʧ 

ʤʦʜʝʣʠ 

eHOF 

ʈʝʢʦʤʝʥʜʘʮʠʷ 

(ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ 

AMBI ʠ M-AMBI) 

Scoloplos armiger Polychaeta 79 47 7 583 III  16 (13-I, 1-II, 2-III)  I VII  III  

Serripes groenlandicus Bivalvia 7 0.2 0.1 8 I 1 (I) I IV I 

Sigambra bassi Polychaeta 89 39 7 423 IV 6 (1-II, 2-III, 2-IV)  III -IV V IV  

Sipuncula fam. gen. sp. Sipuncula 28 2 1 75 I ð ð V I 

Spionidae gen. sp. Polychaeta 49 11 3 330 III  ð ð III  III  

Spiophanes berkeleyorum Polychaeta 14 1 1 60 III  12 (III) III  VII  III  

Spiophanes bombyx Polychaeta 42 25 5 390 III  12 (III) III  VI  II  

Sternaspis scutata Polychaeta 12 2 1 90 III  3 (1-II, 2-III)  III  IV III  

Theora lubrica Bivalvia 35 16 5 531 III  3 (1-III, 2-IV)  IV IV III  

Tritodynamia rathbunae Decapoda 6 0 0.3 46 II  3 (2-II)  II  IV II  

Westwoodilla sp. Amphipoda 10 1 0.3 39 II  6 (II) II  VI  II  
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ʈʠʩʫʥʦʢ 2.1 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ I). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 
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ʈʠʩʫʥʦʢ 2.2 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ I). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 



43 

ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ Cʦʨʛ. ʚʳʰʝ 60 % ʦʪ ʤʘʢʩʠʤʫʤʘ) ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʠʩʫʪʩʪʚʠʝʤ ʵʪʠʭ 

ʞʠʚʦʪʥʳʭ ʥʘ ʥʝʢʦʪʦʨʳʭ ʩʪʘʥʮʠʷʭ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ (ʩʲʝʤʢʘ 2005 ʛ.). ɿʜʝʩʴ ʠʤʝʝʪ 

ʤʝʩʪʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʝ ʩʝʟʦʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʨʛʘʥʠʢʠ [33, 34], ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʥʘʭʦʜʢʠ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʤʝʥʝʝ 20 %. ʇʨʠʤʝʨʥʦ ʥʘ ʵʪʠ ʞʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʭʦʜʷʪʩʷ ʠ ʤʘʢʩʠʤʫʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ S. groenlandicus. ɺ ʵʪʦʡ 

ʩʠʪʫʘʮʠʠ ʥʘʠʙʦʣʝʝ ʣʦʛʠʯʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʛʣʘʩʠʝ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʘʩʩʠʛʥʘʮʠʝʡ (GI) ʜʣʷ 

ʦʙʝʠʭ ʙʠʚʘʣʚʠʡ. 

ɺʳʙʦʨʢʠ Diastylis sp., Melita sp. ʠ Monoculodes sp. ʛʦʨʦʟʜʦ ʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 18, 14 ʠ 17). ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʞʠʚʦʪʥʳʝ, ʫʢʘʟʘʥʥʳʝ ʚ ʙʘʟʝ AMBI  ʚ 

ʦʪʢʨʳʪʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ, ʚʨʷʜ ʣʠ ʷʚʣʷʶʪʩʷ ʪʝ ʤʠ ʞʝ ʚʠʜʘʤʠ ʚ ʩʧʠʩʢʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. ʅʘ ʠʟʫʯʝʥʥʦʡ ʘʢʚʘʪʦʨʠʠ Diastylis sp. ʥʝ ʦʙʨʘʟʫʝʪ 

ʩʢʦʧʣʝʥʠʡ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʥʦ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ Cʦʨʛ. ʦʪ <2 ʜʦ ʧʦʯʪʠ 70 %, ʠʩʯʝʟʘʷ ʣʠʰʴ ʚ ʩʘʤʳʭ çʩʫʨʦʚʳʭè 

ʫʩʣʦʚʠʷʭ; ʧʨʠʤʝʨʥʦ ʪʘʢʞʝ ʚʝʜʫʪ ʩʝʙʷ Melita sp. ʠ Monoculodes sp. (ʨʠʩʫʥʦʢ 2.1, 2.2, ʪʘʙʣʠʮʘ 

2.3). ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʛʨʫʧʧʦʡ ʧʨʠʧʠʩʢʠ Diastylis sp. ̫ ʚʣʷʝʪʩʷ GII (ʠʟ 30 ʚʠʜʦʚ ʜʝʚʷʪʴ 

ʦʪʥʝʩʝʥʳ ʢ GI, 16 ï ʢ GII, ʯʝʪʳʨʝ ï ʢ GIII). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Diastylis sp. ʩʣʝʜʫʝʪ ʦʜʥʦʟʥʘʯʥʦ 

ʦʪʥʝʩʪʠ ʠʤʝʥʥʦ ʢ ʵʪʦʡ ʛʨʫʧʧʝ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ ʛʨʫʧʧʘ ʘʩʩʠʛʥʘʮʠʠ ʫ ʨʦʜʦʚ Melita ʠ 

Monoculodes ï GI (ʪʘʙʣʠʮʘ 2.3), ʦʜʥʘʢʦ ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʥʘʪʫʨʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʠ ʞʠʚʦʪʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ GII. ʕʪʦʪ ʚʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʡ Melita sp. ʠ Monoculodes sp. ʥʘ 

ʦʩʥʦʚʝ ʨʝʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ, ʧʨʠʯʝ ʫ ʧʦʩʣʝʜʥʝʛʦ ʚʠʜʘ, ʧʨʠ ʥʝʢʦʪʦʨʳʭ 

ʫʭʠʱʨʝʥʠʷʭ (ʠʟʤʝʥʝʥʠʷʭ ʧʘʨʘʤʝʪʨʘ M) ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʨʘʞʘʝʪ ʤʦʜʝʣʴ ʧʝʨʚʦʛʦ ʪʠʧʘ 

(ʨʠʩʫʥʦʢ 2.3). 

ʀʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ ʧʦʣʠʭʝʪʳ Aricidea suecica ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ Cʦʨʛ. ʥʦʩʠʪ ʩʦʚʩʝʤ ʜʨʫʛʦʡ ʭʘʨʘʢʪʝʨ ʠ ʧʦʢʘʟʳʚʘʝʪ ʦʪʯʝʪʣʠʚʳʡ 

ʤʘʢʩʠʤʫʤʫʤ ʧʦʯʪʠ ʚ ʩʘʤʦʡ ʩʝʨʝʜʠʥʝ ʜʠʘʧʘʟʦʥʘ ʝʛʦ ʟʥʘʯʝʥʠʡ (ʨʠʩʫʥʦʢ 2.1, 2.3). ʊʘʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʨʫʧʧʳ GIII, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʷʪʩʷ çʚʠʜr, ʪʦʣʝʨʘʥʪʥʳʝ ʢ 

ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʠ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʥʦ ʩʧʦʩʦʙʥʳʝ ʜʘʚʘʪʴ ʚʩʧʳʰʢʠ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ Cʦʨʛ.è.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, A. suecica ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ GIII, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʙʘʟʝ 

AMBI  ʵʪʦʪ ʚʠʜ ʧʨʠʧʠʩʘʥ ʢ GI, ʢʘʢ ʠ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʜʨʫʛʠʭ ʚʠʜʦʚ ʵʪʦʛʦ ʨʦʜʘ 

ʧʦʣʠʭʝʪ (ʠʟ 51 ʚʠʜʘ 38 ʦʪʥʝʩʝʥʦ ʢ GI, 11 ï ʢ GII, ʧʦ ʦʜʥʦʤʫ ï ʢ GIII ʠ GIV). ɺʦʟʤʦʞʥʦ, ʟʜʝʩʴ 

ʠʤʝʝʪ ʤʝʩʪʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʦʰʠʙʢʘ, ʧʨʠʯʝʤ ʦʥʘ ʚʝʨʦʷʪʥʘ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʵʢʩʧʝʨʪʦʚ 

AMBI, ʪʘʢ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʅʅʎʄɹ çʀɹʄ ɼɺʆ ʈɸʅè ʠ ʌɻɹʋ çɼɺʅʀɻʄʀè, ʭʦʪʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʚʳʟʳʚʘʶʪ ʙʦʣʴʰʝ ʜʦʚʝʨʠʷ. 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ D. dawsoni ʠʤʝʝʪ ʦʪʯʝʪʣʠʚʫʶ ʧʨʘʚʫʶ ʘʩʩʠʤʝʪʨʠʶ ʠ ʩʦʚʩʝʤ ʥʝ 

ʧʦʭʦʞʝ ʥʘ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʤʦʜʝʣʠ, ʧʨʠʯʝʤ ʵʪʦʪ ʚʠʜ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʘʞʝ ʚ ʩʘʤʳʭ 

ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ Cʦʨʛ. ʧʦʯʪʠ ʚ 97 % (ʨʠʩʫʥʦʢ 2.1, 2.3). ʆʯʝʚʠʜʥʦ, ʵʪʦ 

ʚʝʩʴʤʘ ʪʦʣʝʨʘʥʪʥʳʡ, ʭʦʪʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʯʠʩʣʝʥʥʳʡ, ʚʠʜ, ʦʙʠʪʘʶʱʠʡ ʧʦʯʪʠ ʥʘ ʚʩʝʤ 

ʜʠʘʧʘʟʦʥʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʨʦʩʪʫ ʧʣʦʪʥʦʩʪʠ ʚ ʝʛʦ 

ʧʦʩʣʝʜʥʝʡ ʪʨʝʪʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, D. dawsoni ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʧʠʩʘʥ ʢ ʛʨʫʧʧʝ GIV, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʚʘ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʨʦʜʘ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥ r ʢʘʢ GI 

(ʪʘʙʣʠʮʘ 2.3). ɿʜʝʩʴ ʪʘʢʞʝ ʩʧʨʘʚʝʜʣʠʚʦ ʟʘʤʝʯʘʥʠʝ ʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʦʰʠʙʢʝ. 

 

ʈʠʩʫʥʦʢ 2.3 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ I). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (%), ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ 

ʧʦʩʝʣʝʥʠʷ (ʵʢʟ./ʤ
2
) 
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ʀ, ʥʘʢʦʥʝʮ, ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ ʚʠʜʦʚ ï ʬʦʨʦʥʠʜʘ Phoronopsis harmeri, 

ʢʦʪʦʨʳʡ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ɺʣʘʜʠʚʦʩʪʦʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʞʠʚʦʪʥʳʭ ʠ ʩʦʟʜʘʝʪ ʩʢʦʧʣʝʥʠʷ ʧʣʦʪʥʦʩʪʴʶ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ 

ʵʢʟʝʤʧʣʷʨʦʚ ʥʘ ʢʚ. ʤʝʪʨ [25]. ʕʪʠ ʩʢʦʧʣʝʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʙʣʘʩʪʠ ʣʝʪʥʝʡ ʛʠʧʦʢʩʠʠ, 

ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʟ-ʟʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʠʟʙʳʪʦʯʥʦʡ 

ʙʠʦʤʘʩʩʳ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦʡ ʜʠʥʘʤʠʢʠ ʚʦʜ ʠ ʧʨʠ ʥʠʟʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʨʘʜʠʘʮʠʠ [33]. ɼʘʞʝ ʚ ʦʧʠʩʘʥʠʠ P. harmeri 

ʛʦʚʦʨʠʪʩʷ ʢʘʢ ʦ ʚʠʜʝ, ʩʧʦʩʦʙʥʦʤ ʜʘʚʘʪʴ çʚʩʧʳʰʢʠè ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ 

Cʦʨʛ. [48]. ʆʜʥʘʢʦ ʚ ʙʘʟʝ AMBI  ʦʥ ʧʨʠʧʠʩʘʥ ʢ GI. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʠ 

ʨʝʘʣʴʥʳʭ ʧʣʦʪʥʦʩʪʝʡ P. harmeri ʦʧʠʩʳʚʘʝʪʩʷ ʤʦʜʝʣʴʶ V ʪʠʧʘ ʩ ʧʠʢʦʤ, ʧʨʠʭʦʜʷʱʠʤʩʷ ʥʘ 

ʧʦʯʪʠ ʩʨʝʜʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Cʦʨʛ. (ʨʠʩʫʥʦʢ 2.2, 2.3). ʀʤʝʥʥʦ ʚ ʵʪʦʤ 

ʜʠʘʧʘʟʦʥʝ ʦʪʤʝʯʝʥʳ ʚʩʧʳʰʢʠ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʠ ʜʦ 6540 ʵʢʟ./ʤ
2
 (ʦʪʥʦʩʠʪʝʣʴʥʳʡ Cʦʨʛ. 

ʧʨʠʤʝʨʥʦ ʚ 40 %) (ʨʠʩʫʥʦʢ 2.3). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, P. harmeri ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ GIII , ʜʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʝʥʠʝ ʮʝʣʦʡ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ [49]. 

ʂʦʥʝʯʥʦ, ʥʝ ʠʩʢʣʶʯʝʥʦ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʚʳʜʝʣʠʤ ʞʠʚʦʪʥʳʭ, ʯʴʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ Cʦʨʛ. ʠ 

ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʶʪ ʩʘʤʦ ʦʧʨʝʜʝʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʛʨʫʧʧʳ GI (ʵʪʘʣʦʥʥʳʝ ʚʠʜʳ ʠʣʠ ʪʘʢʩʦʥʳ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʨʘʥʛʘ), ʯʪʦ ʧʦʥʘʜʦʙʠʪʩʷ ʧʨʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʩ ʥʝʠʟʚʝʩʪʥʦʡ ʘʩʩʠʛʥʘʮʠʝʡ (ʩʤ. ʨʘʟʜʝʣ 2.3). ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʪʘʢʠʤʠ 

ʪʘʢʩʦʥʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʣʠʰʴ ʪʘʢʦʚʳʝ, ʯʴʠ ʚʳʙʦʨʢʠ ʜʦʚʦʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳ, ʤʦʜʝʣʠ 

ʠʤʝʶʪ ʚʳʨʘʞʝʥʥʫʶ ʣʝʚʫʶ ʘʩʩʠʤʝʪʨʠʶ, ʘ ʥʠʰʠ ï ʷʚʥʦ ʩʜʚʠʥʫʪʳ ʚ ʦʙʣʘʩʪʴ ʥʠʟʢʠʭ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ Cʦʨʛ.; ʞʝʣʘʪʝʣʴʥʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʘʩʩʠʛʥʘʮʠʷ ʚ ʙʘʟʝ AMBI . ɺ 

ʥʘʰʝʡ ʚʳʙʦʨʢʝ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʫʜʦʚʣʝʪʚʦʨʷʶʪ A. macrocephala, 

E. cordatum, P. rathbuni ʠ ʥʝʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʠʧʫʥʢʫʣʠʜ (ʘʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 31, 16, 27 ʠ 28; ʪʠʧʳ ʤʦʜʝʣʝʡ ï III , II , III  ʠ V). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʤʦʜʝʣʝʡ, ʥʠʰ ʠ ʢʦʣʝʙʘʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ 22 ʚʠʜʦʚ ʠ ʙʦʣʝʝ 

ʢʨʫʧʥʳʭ ʪʘʢʩʦʥʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ, ʧʨʠʧʠʩʘʥʥʳʭ ʚ ʙʘʟʝ AMBI  ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ 

GI, ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʰʝʩʪʴ ʠʟ ʥʠʭ. ɺʠʜʳ Diastylis sp., Melita sp. ʠ 

Monoculodes sp. ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʫʧʧʳ GII, D. dawsoni ï 

çʧʝʨʝʧʠʩʘʪʴè ʚ GIV, ʘ A. suecica ʠ P. harmeri ï ʦʪʥʝʩʪʠ ʢ GIII.  

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ GII: ʉʧʠʩʦʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʡ ʛʨʫʧʧʳ ʥʘʠʙʦʣʝʝ ʦʙʰʠʨʝʥ ʠ 

ʚʢʣʶʯʘʝʪ 45 ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ (ʪʘʙʣʠʮʘ 2.3). ʇʨʠ ʘʥʘʣʠʟʝ ʛʨʫʧʧʳ GI ʠ 

ʠʟʤʝʥʝʥʠʠ ʧʨʠʧʠʩʢʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ, ʫʞʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʛʨʫʧʧʳ GII. ʕʪʦ 

ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʷʨʢʦ 
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ʚʳʨʘʞʝʥʥʳʭ ʚʩʧʳʰʝʢ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ. ʇʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʪʘʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʥʝʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʦ ʚʠʜʘ ʘʢʪʠʥʠʠ, ʘʤʬʠʧʦʜʳ Anonyx sp., Protomedeia 

popovi, Westwoodilla sp., ʢʫʤʦʚʳʝ ʨʘʢʠ Diastylis alaskensis, ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ Ennucula 

tenuis, Macoma incongrua, Mya sp., ʧʦʣʠʭʝʪʳ Eulalia bilineata, Glycera capitata, Glycera sp., 

Glycinde armigera, Goniada maculata, Harmothoe imbricata, Laonice cirrata, Magelona longicornis, 

Maldane sarsi, Owenia fusiformis, Paranaitis polynoides, Pholoe minuta, ʟʤʝʝʭʚʦʩʪʢʘ Ophiura sarsii, 

ʛʘʩʪʨʦʧʦʜʳ Philine argentata, Philine orientalis. ʇʨʠ ʵʪʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʧʠʩʳʚʘʶʪʩʷ ʩʘʤʤrʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʤʦʜʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʠʤʝʪʁ ʚʝʩʴʤʘ ʦʪʯʝʪʣʠʚʫʶ ʣʝʚʫʶ ʠʣʠ ʧʨʘʚʫʶ 

ʘʩʠʤʤʝʪʨʠʶ ʠ ʧʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʘ ʚʳʙʦʨʢʠ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʫʢʘʟʘʥʥʳʭ ʪʘʢʩʦʥʦʚ 

ʜʦʚʦʣʴʥʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳ (ʘʙʩʦʣʶʪʥʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ >20) (ʨʠʩʫʥʦʢ 2.4ï2.7). 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʥʠʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʠʤʝʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʣʝʚʫʶ 

ʘʩʠʤʤʝʪʨʠʶ ʤʦʜʝʣʴʥʳʭ ʢʨʠʚʳʭ ʥʘ ʬʦʥʝ ʜʦʚʦʣʴʥʦ ʫʟʢʠʭ ʥʠʰ, ʪʘʢʞʝ ʩʜʚʠʥʫʪʳʭ ʚʣʝʚʦ. ʕʪʦ 

ʧʦʣʠʭʝʪʳ Aricidea catherinae, Chone sp., Cistenides granulata, Glycera tesselata, Harmothoe sp., 

Nephtys sp., Nothria sp., Onuphis iridescens, Potamilla reniformis, ʤʦʨʩʢʘʷ ʟʚʝʟʜʘ Asterina 

pectinifera, ʥʝʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʤʦʨʩʢʠʭ ʢʦʟʦʯʝʢ, ʢʫʤʦʚʳʡ ʨʘʢ 

Diastylis goodsiri, ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ Macoma calcarea, Macoma incongrua, Macoma 

tokyoensis, Protothaca jedoyensis, ʘʤʬʠʧʦʜʘ Orchomenella sp., ʜʝʢʘʧʦʜʳ Pagurus sp., Paradorippe 

granulata, Tritodynamia rathbunae. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ ʘʙʩʦʣʶʪʥʦʡ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ (10 ʠ ʤʝʥʝʝ), ʧʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʣʦʛʠʯʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʛʣʘʩʠʝ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʘʩʩʠʛʥʘʮʠʝʡ (GII). ʂ ʪʘʢʠʤ ʚʠʜʘʤ ʦʪʥʦʩʷʪʩʷ C. granulata, G. tesselata, Harmothoe sp., Nothria sp., 

Orchomenella sp., P. reniformis, A. pectinifera, D. goodsiri, M. calcarea, M. incongrua, P. jedoyensis, 

Orchomenella sp., Pagurus sp. ʠ T. rathbunae. 

ɺʳʙʦʨʢʠ A. catherinae, Chone sp., Nephtys sp., O. iridescens, ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʜʦ ʚʠʜʘ 

ʢʘʧʨʝʣʣʠʜ, M. tokyoensis ʠ P. granulata ʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳ (ʘʙʩʦʣʶʪʥʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ 13ï

23; ʪʘʙʣʠʮʘ 2.3). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʥʠʰʘ A. catherinae, ʧʦʣʫʯʝʥʥʳʝ ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ, 

ʪʘʢ ʠ ʨʝʘʣʴʥʳʭ ʧʣʦʪʥʦʩʪʝʡ ʧʦʩʝʣʝʥʠʷ, ʥʝ ʪʦʣʴʢʦ ʨʝʟʢʦ ʣʝʚʦ ʘʩʠʤʤʝʪʨʠʯʥʳ, ʥʦ ʠ ʧʦʯʪʠ ʚʩʝ ʠʭ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʣʦʪʥʦʩʪʠ ʥʝ ʚʳʭʦʜʷʪ ʟʘ 17,5 % Cʦʨʛ. (ʨʠʩʫʥʦʢ 2.4, 2.8). ɺ ʨʦʜʫ 

Aricidea ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʦʡ ʷʚʣʷʝʪʩʷ GI (ʠʟʫʯʝʥ 51 ʚʠʜ: ʠʟ ʥʠʭ 38 

ʦʪʥʝʩʝʥʦ ʢ ʛʨʫʧʧʝ I, 11 ï ʢ II, ʧʦ ʦʜʥʦʤʫ ï ʢ III ʠ IV). ʇʦʵʪʦʤʫ, ʫʯʠʪʳʚʘʷ ʥʘʪʫʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, 

ʝʛʦ ʩʣʝʜʫʝʪ ʧʝʨʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚ GI, ʭʦʪʷ ʚʦʟʤʦʞʥʦ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʥʠʰʠ Chone sp., ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʢʘʧʨʝʣʣʠʜ, M. tokyoensis, N. 

caeca, Nephtys sp., O. iridescens ʠ P. granulata ʪʘʢʞʝ ʣʝʚʦ ʘʩʠʤʤʝʪʨʠʯʥʳ, ʥʦ ʠʭ ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʟʘʤʝʪʥʦ ʰʠʨʝ, ʘ ʪʘʢʦʡ ʢʘʢ ʫ A. catherinae ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʧʣʦʪʥʦʩʪʝʡ ʢ ʥʠʟʢʠʤ Cʦʨʛ. ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ (ʨʠʩʫʥʦʢ 2.4ï2.8). ʀʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʦʣʴʰʝ 
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ʈʠʩʫʥʦʢ 2.4 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ II). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 
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ʈʠʩʫʥʦʢ 2.5 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ II). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 
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ʈʠʩʫʥʦʢ 2.6 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ II). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 
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ʈʠʩʫʥʦʢ 2.7 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ II). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 

ʧʦʭʦʞʠ ʥʘ ʪʘʢʦʚʳʝ Diastylis sp., Melita sp. ʠ Monoculodes sp., ʦʪʥʝʩʝʥʥʳʝ ʨʘʥʝʝ ʢ ʛʨʫʧʧʝ 

GII. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʩʩʠʛʥʘʮʠʶ Chone sp., ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʢʘʧʨʝʣʣʠʜ, M. 

tokyoensis, N. caeca, Nephtys sp., O. iridescens ʠ P. granulata ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ, ʥʝʩʤʦʪʨʷ ʥʘ 

çʩʪʨʘʥʥʦʩʪʠè ʚ ʬʦʨʤʝ ʤʦʜʝʣʴʥʳʭ ʢʨʠʚʳʭ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʪʣʠʯʥʳʭ ʦʪ ʥʫʣʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʣʦʪʥʦʩʪʝʡ ʧʦʣʠʭʝʪʳ Glycera 

unicornis (9 ʠʟ 10) ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʜʠʘʧʘʟʦʥʝ Cʦʨʛ. 45ï69 %, ʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʠʤʤʝʪʨʠʯʥʦʡ ʤʦʜʝʣʴʶ IV ʪʠʧʘ (ʨʠʩʫʥʦʢ 2.5, 2.8). ʉʢʦʨʝʝ ʚʩʝʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʫʶʩʷ 

ʘʩʩʠʛʥʘʮʠʶ, ʵʪʦʪ ʚʠʜ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ GIII, ʭʦʪʷ ʤʘʣʘʷ 



51 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʚʳʙʦʨʢʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʚʳʨʘʞʝʥʥʳʭ ʩʢʘʯʢʦʚ ʧʣʦʪʥʦʩʪʠ (ʜʠʘʧʘʟʦʥ 

ʠʟʤʝʥʝʥʠʡ ï 5ï32 ʵʢʟ./ʤ
2
) ʦʩʪʘʚʣʷʝʪ ʥʝʢʦʪʦʨʳʝ ʩʦʤʥʝʥʠʷ. ɺʝʩʴʤʘ ʧʦʭʦʞʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ʜʚʫʩʪʚʦʨʯʘʪʦʛʦ ʤʦʣʣʶʩʢʘ Mya truncata, ʯʪʦ ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦ II ʥʘ III  ʛʨʫʧʧʫ (ʨʠʩʫʥʦʢ 2.6, 2.8, ʪʘʙʣʠʮʘ 

2.3). 

 

ʈʠʩʫʥʦʢ 2.8 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ I). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (%), ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ 

ʧʦʩʝʣʝʥʠʷ (ʵʢʟ./ʤ
2
) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ 45 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʛʨʫʧʧʳ GII 42 ʩʦʭʨʘʥʠʣʠ ʩʚʦʶ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, A. catherinae ʙʳʣ ʧʝʨʝʚʝʜʝʥ ʚ ʛʨʫʧʧʫ GI, G. unicornis ʠ M. truncata ï ʚ 

ʛʨʫʧʧʫ GIII . ɺʳʙʦʨ ʵʪʘʣʦʥʥʳʭ ʚʠʜʦʚ ʚʝʩʴʤʘ ʰʠʨʦʢ ï M. sarsi, O. sarsii, G. capitata, 
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G. maculata, P. orientalis, E. tenuis. ɺʩʝ ʦʥʠ ʦʙʠʪʘʶʪ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ Cʦʨʛ., ʢʨʦʤʝ 

ʩʘʤʳʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʝʛʦ ʟʥʘʯʝʥʠʡ (P. orientalis ʚʦʦʙʱʝ ʥʝ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʡ) ʠ ʚʝʩʴʤʘ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ (ʘʙʩʦʣʶʪʥʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ï 47ï96 ʠʣʠ 17,9ï36,6 %), ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʚʝʩʴʤʘ ʧʣʦʪʥʳʝ ʩʢʦʧʣʝʥʠʷ (ʜʦ ʪʳʩʷʯ ʵʢʟ./ʤ
2
). ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʛʨʫʧʧʳ GII ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ Cʦʨʛ. ʦʧʠʩʳʚʘʝʪʩʷ ʩʘʤʳʤʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʤʦʜʝʣʷʤʠ ʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʭ ʬʦʨʤʘ 

ʥʝ ʠʤʝʣʘ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʳʙʦʨʝ ʛʨʫʧʧʳ. 

ʉʧʠʩʦʢ ʚʠʜʦʚ ʢɻʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧ r GIII ʚ ʥʘʰʝʡ ʢʦʣʣʝʢʮʠʠ ʥʘʩʯʠʪʳʚʘʝʪ 27 ʚʠʜʦʚ 

(ʪʘʙʣʠʮʘ 2.3). ɹʦʣʴʰʠʥʩʪʚʦ ʚʳʙʦʨʦʢ ʜʦʚʦʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳ (ʘʙʩʦʣʶʪʥʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ 11 

ʠ ʙʦʣʝʝ ʩʣʫʯʘʝʚ ʦʙʥʘʨʫʞʝʥʠʷ), ʠ ʪʦʣʴʢʦ ʧʦʣʠʭʝʪʳ Mediomastus californiensis ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʝ 

ʤʦʣʣʣʶʩʢʠ Macoma nipponica ʙʳʣʠ ʥʘʡʜʝʥʳ ʥʘ 10 ʠ ʤʝʥʝʝ ʩʪʘʥʮʠʷʭ. ʆʩʥʦʚʥʦʡ ʯʝʨʪʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʩʫʜʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠ 

ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʛʨʫʧʧ GI ʠ GII, ʜʦʣʞʥʳ ʙʳʪʴ ʧʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠ ʫʤʝʨʝʥʥʦʤ 

ʧʦʚʳʰʝʥʠʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʇʦʜ ʵʪʦ çʦʧʨʝʜʝʣʝʥʠʝè, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ, ʧʦʧʘʜʘʶʪ 

ʥʝʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʦ ʚʠʜʘ ʘʩʮʠʜʠʠ, ʥʝʤʝʨʪʠʥʳ Cerebratulus sp., ʘʤʬʠʧʦʜʳ 

Crassicorophium crassicorne, ʧʦʣʠʭʝʪʳ Eteone longa, Eteone sp., Mediomastus californiensis, 

Melinna elisabethae, Ophelina acuminata, Pherusa plumosa, Praxillella gracilis, Praxillella 

praetermissa, Scalibregma inflatum, Scolelepis sp., Scoloplos armiger, Spiophanes berkeleyorum, 

Sternaspis scutata, ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ Macoma nipponica, Theora lubrica, ʧʨʠʘʧʫʣʠʜʳ 

Priapulus caudatus (ʨʠʩʫʥʦʢ 2.9ï2.11). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʦʯʝʥʴ ʷʩʥʦ, ʯʪʦ ʦʟʥʘʯʘʝʪ çʫʤʝʨʝʥʥʦʝè 

ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Cʦʨʛ. ʠ çʧʠʢè ʯʠʩʣʝʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ, ʩʣʝʜʫʝʪ ʜʦʚʦʣʴʥʦ ʦʩʪʦʨʦʞʥʦ 

ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʪʦʣʴ ʥʝ ʯʝʪʢʠʭ ʧʦʥʷʪʠʷʭ. 

ɹʦʣʴʰʝʝ ʩʦʤʥʝʥʠʝ ʚʳʟʳʚʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʝʤʝʨʪʠʥ Cerebratulus 

marginatus ʠ ʥʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʦ ʚʠʜʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʪʠʧʘ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ Raeta pulchella, ʧʦʣʠʭʝʪ Praxillella sp., Nereis sp., Notomastus 

latericeus, Spiophanes bombyx ʠ ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʠʦʥʠʜ. ʈʝʟʫʣʴʪʘʪʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ Cʦʨʛ. ʥʘ ʦʩʥʦʚʝ ʨʝʘʣʴʥʳʭ 

ʧʣʦʪʥʦʩʪʝʡ ʧʦʩʝʣʝʥʠʷ ʦʜʥʦʟʥʘʯʥʦ ʩʥʠʤʘʶʪ ʵʪʠ ʧʦʜʦʟʨʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ R. pulchella, Praxillella 

sp. ʠ C. marginatus (ʨʠʩʫʥʦʢ 2.12). ʉ ʥʝʢʦʪʦʨʦʡ ʜʦʣʝʡ ʥʝʫʚʝʨʝʥʥʦʩʪʠ ʢ ʛʨʫʧʧʝ GIII ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʩʧʠʦʥʠʜ ʠ ʥʝʤʝʨʪʠʥ: ʧʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʫ ʥʠʭ ʚʳʨʘʞʝʥʳ, ʭʦʪʷ ʠ ʩʜʚʠʥʫʪʳ ʚʣʝʚʦ; ʧʨʠ 

ʵʪʦʤ ʦʥʠ ʚʝʩʴʤʘ ʪʦʣʝʨʘʥʪʥʳ ʢ Cʦʨʛ., ʚʩʪʨʝʯʘʷʩʴ ʚʧʣʦʪʴ ʜʦ 70ï75 % ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ (20,4ï22,4 ʤʛ/ʛ). ʆʜʥʘʢʦ ʜʣʷ ʦʩʪʘʚʰʠʭʩʷ ʞʠʚʦʪʥʳʭ ʪʘʢʘʷ ʘʩʩʠʛʥʘʮʠʷ ʥʝʧʨʠʝʤʣʝʤʘ.  

ʂʨʫʧʥʘʷ, ʙʦʣʝʝ 10 ʩʤ ʚ ʜʣʠʥʫ ʠ ʦʢʦʣʦ ʩʘʥʪʠʤʝʪʨʘ ʚ ʜʠʘʤʝʪʨʝ ʧʦʣʠʭʝʪʘ Nereis sp. ï 

ʧʦʩʪʦʷʥʥʳʡ ʦʙʠʪʘʪʝʣʴ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʣʝʪ) ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʦʡ ʠ 
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ʈʠʩʫʥʦʢ 2.9 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ III). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 
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ʈʠʩʫʥʦʢ 2.10 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ III). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 
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ʈʠʩʫʥʦʢ 2.11 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ III). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 

ʵʚʪʨʦʬʠʨʦʚʘʥʥʦʡ ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʘʢʚʘʪʦʨʠʡ ï ʙʫʭʪʳ ɿʦʣʦʪʦʡ ʈʦʛ. ʈʝʟʢʘʷ ʧʨʘʚʘʷ 

ʘʩʠʤʤʝʪʨʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʝ ʧʨʠʧʠʩʢʠ ʢʘʢ ʤʠʥʠʤʫʤ ʢ 

ʛʨʫʧʧʝ GIV, ʘ ʪʦ ʠ GV (ʨʠʩʫʥʦʢ 2.12), ʭʦʪʷ GIII  ʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʵʪʦʛʦ ʯʝʨʚʷ: ʠʟ 38 ʚʠʜʦʚ ʵʪʦʛʦ ʨʦʜʘ ʙʘʟʳ AMBI  34 ï ʦʪʥʝʩʝʥʳ ʠʤʝʥʥʦ ʢ 

ʥʝʡ, ʜʚʘ ï ʢ GII ʠ ʜʚʘ ï ʥʝ ʘʩʩʠʛʥʦʚʘʥʳ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ N. latericeus ʠ S. bombyx ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ Cʦʨʛ. ʦʧʠʩʳʚʘʶʪ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ VII  ʠ II ʪʠʧʘ, ʠʤʝʶʱʠʝ ʚʳʨʘʞʝʥʥʫʶ, 

ʦʩʦʙʝʥʥʦ ʫ ʚʪʦʨʦʛʦ ʚʠʜʘ, ʣʝʚʫʶ ʘʩʠʤʤʝʪʨʠʶ (ʨʠʩʫʥʦʢ 2.12). ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʦʩʣʝʜʥʠʡ ʚ 

ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ, ʘ ʧʝʨʚʳʡ ï çʧʦʩʣʝʜʥʠʡè ʨʘʟ ʙʳʣ ʥʘʡʜʝʥ ʧʨʠ ʧʦʯʪʠ 70 % ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʚʠʜʳ ʜʦʚʦʣʴʥʦ ʠʥʜʠʬʬʝʨʝʥʪʥʳ ʢ ʨʦʩʪʫ ʩʦʜʝʨʞʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʤʘʣʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʧʠʩʘʥʠʶ ʚʪʦʨʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʚ ʥʝʝ ʠ 

ʧʝʨʝʚʝʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʫʶ ʘʩʩʠʛʥʘʮʠʶ ʙʘʟʳ AMBI  (GIII; ʪʘʙʣʠʮʘ 2.3). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ 27 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ GIII  24 ï 

ʩʦʭʨʘʥʠʣʠ ʩʚʦʶ ʘʩʩʠʛʥʘʮʠʶ, ʘ ʪʨʠ ʠʟ ʥʠʭ ï ʧʦʤʝʥʷʣʠ. ʕʪʦ Nereis sp., N. latericeus ʠ 

S. bombyx; ʧʝʨʚʳʡ ʙʳʣ ʧʝʨʝʚʝʜʝʥ ʚ ʛʨʫʧʧʫ GIV (GV), ʦʩʪʘʣʴʥʳʝ ï ʚ ʛʨʫʧʧʫ GII. 

ʕʪʘʣʦʥʥʳʤʠ ʚʠʜʘʤʠ ʛʨʫʧʧʳ GIII, ʫʯʠʪʳʚʘʷ ʬʦʨʤʫ ʤʦʜʝʣʴʥʳʭ ʢʨʠʚʳʭ, ʚʩʪʨʝʯʘʝʤʦʩʪʴ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʦʟʜʘʥʠʶ ʚʩʧʳʰʝʢ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ S. inflatum, T. lubrica, C. crassicorne ʠ P. caudatus. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ GIV: ʉʧʠʩʦʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʡ ʛʨʫʧʧʳ ʚʢʣʶʯʘʝʪ ʚʩʝʛʦ 

ʚʦʩʝʤʴ ʚʠʜʦʚ ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʭ ʯʝʨʚʝʡ (ʪʘʙʣʠʮʘ 2.3). ɹʦʣʴʰʠʥʩʪʚʦ ʚʳʙʦʨʦʢ ʜʦʚʦʣʴʥʦ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳ (ʘʙʩʦʣʶʪʥʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ 13 ʠ ʙʦʣʝʝ ʩʣʫʯʘʝʚ ʦʙʥʘʨʫʞʝʥʠʷ), ʠ ʪʦʣʴʢʦ 
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Prionospio malmgreni ʥʘʡʜʝʥ ʚʩʝʛʦ ʥʘ ʰʝʩʪʠ ʩʪʘʥʮʠʷʭ. ʆʩʥʦʚʥʦʡ ʯʝʨʪʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʪʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚʜʦʣʴ ʛʨʘʜʠʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ Cʦʨʛ. ʷʚʣʷʝʪʩʷ 

ʚʳʨʘʞʝʥʥʘʷ ʧʨʘʚʘʷ ʘʩʠʤʤʝʪʨʠʷ (ʩʤ. ʨʠʩʫʥʦʢ 1). ʃʠʰʴ ʚ ʩʘʤʳʭ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʠʜʳ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʵʪʦʡ ʛʨʫʧʧʝ, ʜʦʣʞʥʳ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. ʉʨʝʜʠ ʥʘʰʝʡ ʢʦʣʣʝʢʮʠʠ, ʧʦ ʙʦʣʴʰʦʤʫ 

ʩʯʝʪʫ, ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʝʤ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʣʠʰʴ Sigambra bassi ʠ, ʩ ʥʝʢʦʪʦʨʦʡ ʥʘʪʷʞʢʦʡ, 

Phyllodoce groenlandica (ʨʠʩʫʥʦʢ 2.13). 

 

ʈʠʩʫʥʦʢ 2.12 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ III). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʵʢʟ./ʤ
2
) 

ʈʝʟʫʣʴʪʘʪʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʚʜʦʣʴ 

ʛʨʘʜʠʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ Cʦʨʛ. ʥʘ ʦʩʥʦʚʝ ʨʝʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʝʣʝʥʠʷ ʦʜʥʦʟʥʘʯʥʦ ʩʥʠʤʘʶʪ ʵʪʠ ʧʦʜʦʟʨʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ Dipolydora cardalia ʠ, ʚ 
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ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ï ʫ Prionospio malmgreni (ʨʠʩʫʥʦʢ 2.13). ʋ ʧʝʨʚʦʛʦ ʚʠʜʘ ʚ ʬʦʨʤʝ 

ʤʦʜʝʣʴʥʦʡ ʢʨʠʚʦʡ ʧʨʦʷʚʣʷʝʪʩʷ ʦʪʯʝʪʣʠʚʘʷ ʧʨʘʚʘʷ ʘʩʠʤʤʝʪʨʠʷ; ʫ ʚʪʦʨʦʛʦ ï ʷʚʥʳʡ ʩʜʚʠʛ 

ʵʢʩʪʨʝʤʫʤʘ ʚ ʪʫ ʞʝ ʩʪʦʨʦʥʫ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʣʘʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ ʚʳʙʦʨʢʠ P. 

malmgreni ʪʘʢʞʝ ʩʢʣʦʥʷʝʪ ʘʚʪʦʨʦʚ ʢ ʩʦʭʨʘʥʝʥʠʶ ʝʛʦ ʧʨʠʧʠʩʢʠ ʚ ʛʨʫʧʧʝ GIV, ʢ ʪʦʤʫ ʞʝ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʚ ʵʪʦʤ ʨʦʜʫ ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʭ ʯʝʨʚʝʡ: ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʦ 42 ʚʠʜʘ, ʠʟ 

ʥʠʭ ʚʦʩʝʤʴ ʦʪʥʝʩʝʥʳ ʢ GII, ʧʷʪʴ ï ʢ GIII  ʠ 29 ï ʢ GIV (ʪʘʙʣʠʮʘ 2.3). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʪʨʝʭ ʚʠʜʦʚ Chaetozone setosa, Cirratulus cirratus ʠ 

Polydora sp. ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʯʝʪʣʠʚʳʤʠ ʧʠʢʘʤʠ, ʧʨʠʫʨʦʯʝʥʥʳʤʠ ʢ ʫʤʝʨʝʥʥʳʤ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʠ ʚʝʩʴʤʘ ʰʠʨʦʢʠʤʠ ʜʠʘʧʘʟʦʥʘʤʠ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ (ʨʠʩʫʥʦʢ 2.13). ʊʘʢʠʝ ʯʝʨʪʳ ʧʨʠʩʫʱʠ ʞʠʚʦʪʥʳʤ ʪʨʝʪʴʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʛʨʫʧʧʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʤʝʩʪʠʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʠʜʳ ʠʤʝʥʥʦ ʚ ʵʪʫ 

ʛʨʫʧʧʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʭ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ ʧʨʠʧʠʩʢʘ ï GIV (ʪʘʙʣʠʮʘ 2.3). 

ʅʘʢʦʥʝʮ, Lumbrineris longifolia ï ʩʨʝʜʠ ʥʘʡʜʝʥʥʳʭ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʩʝʛʦ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʵʪʦ ʩʘʤʳʡ ʧʨʦʙʣʝʤʥʳʡ, ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ (ʘʙʩʦʣʶʪʥʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ï 136) ʠ ʚʝʩʴʤʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ 

(ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʚʳʰʝ ʪʦʣʴʢʦ ʫ P. harmeri ʠ D. cardalia). ʕʪʦ ʧʦʯʪʠ çʚʝʟʜʝʩʫʱʘʷè 

ʧʦʣʠʭʝʪʘ, ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʱʘʷ ʪʦʣʴʢʦ ʚ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʡʦʥʘʭ ï ʙʫʭʪʘʭ 

ɿʦʣʦʪʦʡ ʈʦʛ ʠ ɼʠʦʤʠʜ. ʅʘ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ʦʥ ʚʭʦʜʠʣ ʚ ʩʦʩʪʘʚ ʪʠʪʫʣʴʥʳʭ 

ʚʠʜʦʚ ʮʝʣʦʛʦ ʨʷʜʘ ʩʦʦʙʱʝʩʪʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ [ʆʪʯʝʪ ɼɺʅʀɻʄʀ, 2020]. ɺ ʨʦʜʫ 

Lumbrineris ʠʟʫʯʝʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 62 ʚʠʜʦʚ, ʧʷʪʴ ʠʟ ʥʠʭ ʦʪʥʝʩʝʥ rʢ ʛʨʫʧʧʝ GI, 55 ï ʢ 

GII ʠ ʧʦ ʦʜʥʦʤʫ ï ʢ GIII  ʠ GIV ï ʩʘʤ L. longifolia (ʪʘʙʣʠʮʘ 2.3). 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ L. longifolia ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʥʘʤʠ ʢʘʢ 

ʢʦʤʧʣʝʢʩ ʚʠʜʦʚ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ ʩʲʝʤʦʢ ʚ ʧʨʦʙʘʭ ʯʘʱʝ ʚʩʝʛʦ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʜʚʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʵʪʦʛʦ ʨʦʜʘ ʧʦʣʠʭʝʪ: ʤʝʣʢʠʝ, ʚʝʩʴʤʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʝʩʷ (Lumbrineris sp. 1), ʠ ʙʦʣʝʝ ʢʨʫʧʥʳʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʠʝ ʠ 

ʤʘʣʦʯʠʩʣʝʥʥʳʝ (Lumbrineris sp. 2). ʇʦʩʣʝʜʥʠʝ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʭʦʜʠʣʠ ʧʦʜ 

ʦʧʠʩʘʥʠʝ L. longifolia, ʧʝʨʚʳʝ ʞʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʝʛʦ ʤʦʣʦʜʴ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʜʘʥʥʳʭ 1996ï2018 ʛʛ. ʧʨʠ ʧʦʤʦʱʠ eHOF ʤʦʜʝʣʝʡ ʧʦʢʘʟʘʣ ʜʦʚʦʣʴʥʦ ʦʪʯʝʪʣʠʚʦʝ 

ʜʚʫʭʚʝʨʰʠʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʭʦʪʷ ʧʣʦʪʥʦʩʪʠ Lumbrineris sp. 1 ʠ sp. 2 ʚ ʥʝʤ ʙʳʣʠ 

çʧʝʨʝʤʝʰʘʥʳè. ʇʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʙʳʣ ʥʝʜʦʩʪʘʪʦʢ ʜʘʥʥʳʭ 

ʜʣʷ ʜʠʘʧʘʟʦʥʘ ʫʤʝʨʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʳʭ, ʪʘʢ 

ʠ ʘʙʩʦʣʶʪʥʳʭ, ʥʘ ʬʦʥʝ ʚʝʩʴʤʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʦʙʱʝʡ ʚʳʙʦʨʢʠ. ɿʘʧʦʣʥʠʪʴ ʵʪʦʪ 

çʧʨʦʙʝʣè ʙʳʣʦ ʦʜʥʦʡ ʠʟ ʮʝʣʝʡ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ 2019 ʛ. ʥʘ ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʷʭ 

ɺʣʘʜʠʚʦʩʪʦʢʘ. 
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ʈʠʩʫʥʦʢ 2.13 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ IV). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʨʝʘʣʴʥʳʭ 

ʧʣʦʪʥʦʩʪʝʡ çL. longifoliaè ʠʤʝʝʪ ʦʙʳʯʥʳʡ ʫʥʠʤʦʜʘʣʴʥʳʡ ʚʠʜ, ʩ ʟʘʤʝʪʥʳʤ ʩʜʚʠʛʦʤ 

ʵʢʩʪʨʝʤʫʤʘ ʚʣʝʚʦ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠ ʧʦʯʪʠ ʪʦʯʥʳʤ ʩʨʝʜʠʥʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʦ ʚʪʦʨʦʤ 

(ʨʠʩʫʥʦʢ 2.13, 2.14). ʕʪʠ ʞʠʚʦʪʥʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʩʦʜʝʨʞʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʥʦ ʦʪʯʝʪʣʠʚʳʝ ʧʠʢʠ ʧʣʦʪʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʢʘʢ ʫ 

C. crassicorne, P. harmeri ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ GIII, ʫ ʥʠʭ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʤʧʣʝʢʩ ʚʠʜʦʚ çL. longifoliaè, ʦʙʠʪʘʶʱʠʡ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʘʢʚʘʪʦʨʠʷʭ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʥʝʩʪʠ ʢ ʛʨʫʧʧʝ GII, ʢʘʢ ʠ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʩʪʘʣʴʥʳʭ 
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ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʨʦʜʘ ʧʦʣʠʭʝʪ. ʈʝʰʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ 

ʥʘʩʪʦʷʱʝʛʦ ʆʪʯʝʪʘ. 

 

ʈʠʩʫʥʦʢ 2.14 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ IV). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʵʢʟ./ʤ
2
) 

ʀʪʘʢ, ʠʟ ʚʦʩʴʤʠ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ GIV ʩʚʦʶ ʧʨʠʧʠʩʢʫ 

ʩʦʭʨʘʥʠʣʠ ʯʝʪʳʨʝ ʚʠʜʘ ʠ ʩʪʦʣʴʢʦ ʞʝ ʝʝ ʧʦʤʝʥʷʣʠ. ʕʪʦ C. setosa, C. cirratus, Polydora sp. ʠ 

ʢʦʤʧʣʝʢʩ çL. longifoliaè: ʧʝʨʚʳʝ ʪʨʠ ʧʝʨʝʚʝʜʝʥʳ ʚ ʛʨʫʧʧʫ GIII, ʧʦʩʣʝʜʥʠʡ ï ʚ GII. 

ʕʪʘʣʦʥʥʳʤ ʚʠʜʦʤ ʛʨʫʧʧʳ GIV, ʫʯʠʪʳʚʘʷ ʬʦʨʤʫ ʤʦʜʝʣʴʥʦʡ ʢʨʠʚʦʡ, ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʠ 

ʚʘʨʠʘʮʠʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ, ʦʜʥʦʟʥʘʯʥʦ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ S. bassi. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ GV. ɺ ʥʘʰʠʭ ʩʙʦʨʘʭ ʠʤʝʝʪʩʷ ʚʩʝʛʦ ʪʨʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʵʪʦʡ 

ʛʨʫʧʧʳ ï ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʝ ʯʝʨʚʠ Capitella capitata ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʜʦ ʚʠʜʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʢʘʧʠʪʝʣʣʠʜ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʤʦʣʦʜʴ C. capitata), ʘ ʪʘʢʞʝ 

ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ Potamocorbula amurensis. ʀʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʝʟʢʦʡ ʧʨʘʚʦʡ 

ʘʩʩʠʤʝʪʨʠʝʡ ʠ ʚʩʝ ʦʥʠ, ʥʝʩʦʤʥʝʥʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ GV (ʨʠʩʫʥʦʢ 2.15, ʪʘʙʣʠʮʘ 2.3). 

ʃʶʙʦʡ ʠʟ ʵʪʠʭ ʚʠʜʦʚ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠ ʵʪʘʣʦʥʥʦʤ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʚʠʜʦʚ ʩ ʠʟʚʝʩʪʥʦʡ ʘʩʩʠʛʥʘʮʠʝʡ ʚ ʙʘʟʝ AMBI  

ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʧʠʩʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠʭ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ ʚʜʦʣʴ 
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ʈʠʩʫʥʦʢ 2.15 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʙʘʟʘ AMBI, ʤʘʡ 2019 ʛ.: ʛʨʫʧʧʘ V). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 

ʛʨʘʜʠʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʩ ʥʝʠʟʚʝʩʪʥʦʡ ʧʨʠʧʠʩʢʦʡ: 

ðGI. ʍʘʨʘʢʪʝʨʥʳ ʤʦʜʝʣʠ ʩ ʚʳʨʘʞʝʥʥʦʡ ʣʝʚʦʩʪʦʨʦʥʥʝʡ ʘʩʩʠʤʝʪʨʠʝʡ (II ʠ V ʪʠʧʘ, 

ʨʝʞʝ ï III ) ʠ ʫʟʢʠʝ ʜʠʘʧʘʟʦʥʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (ʥʠʰʠ ʷʚʥʦ ʩʜʚʠʥʫʪʳ ʚ ʦʙʣʘʩʪʴ ʤʘʣʳʭ Cʦʨʛ.); 

ðGII. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʘʤʳʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʤʦʜʝʣʷʤʠ, ʘ ʠʭ ʬʦʨʤʘ 

ʥʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʯʝʨʪʳ ï ʠhʨʦʢʠʡ 

ʜʠʘʧʘʟʦʥ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʦʪʯʝʪʣʠʚʳʭ 

ʚʩʧʳʰʝʢ ʧʣʦʪʥʦʩʪʠ; 

ðGIII . ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʵʪʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʧʨʦ̫ʚʣʷʶʪʩʷ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʝ 

ʧʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ Cʦʨʛ. (ʚʧʣʦʪʴ ʜʦ ʩʝʨʝʜʠʥʳ ʜʠʘʧʘʟʦʥʘ Cʦʨʛ.). 

ʄʦʜʝʣʠ ï IV ʠ V, ʨʝʞʝ ï VI ʠ VII  ʩ ʦʜʥʠʤ ʷʚʥʳʤ ʵʢʩʪʨʝʤʫʤʦʤ; 

ðGIV. ʆʩʥʦʚʥʦʡ ʯʝʨʪʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ ʷʚʣʷʝʪʩʷ 

ʦʪʯʝʪʣʠʚʘʷ ʧʨʘʚʘʷ ʘʩʠʤʤʝʪʨʠʷ (ʤʦʜʝʣʠ V, VI, VII  ʪʠʧʘ). ʃʠʰʴ ʧʨʠ ʦʯʝʥʴ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ Cʦʨʛ. ʚʠʜʳ ʵʪʦʡ ʛʨʫʧʧ rʜʦʣʞʥʳ ʦʪʩʫʪʩʪʚʦʚʘʪʴ; 

ðGV. ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʝʡ ʪʘʢʩʦʥʦʚ ʵʪʦʡ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʝʟʢʦʡ 

ʧʨʘʚʦʡ ʘʩʩʠʤʝʪʨʠʝʡ (ʤʦʜʝʣʠ II, III  ʠ ʜʨ.); ʵʪʠ ʞʠʚʦʪʥʳʝ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʜʘʞʝ ʧʨʠ 

ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ Cʦʨʛ.. 

ʕʪʘʣʦʥʥʳʤʠ ʚʠʜʘʤʠ ʜʣʷ ʛʨʫʧʧʳ GI ʷʚʣʷʶʪʩʷ A. macrocephala, E. cordatum ʠ 

P. rathbuni, ʜʣʷ GII ï M. sarsi, O. sarsii, G. capitata, G. maculata, P. orientalis, E. tenuis, ʜʣʷ 

GIII  ï S. inflatum, T. lubrica, C. crassicorne ʠ P. caudatus, ʜʣʷ GIV ï S. bassi, ʜʣʷ GV ï 

Potamocorbula amurensis ʠ Capitella capitata. ʀʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʚʩʝʭ ʵʪʠʭ ʞʠʚʦʪʥʳʭ 

ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ Cʦʨʛ. ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʯʝʨʪʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ.  
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2.3 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʠʜʳ, ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʚ ʙʘʟʝ AMBI  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʩ ʥʝʠʟʚʝʩʪʥʦʡ ʘʩʩʠʛʥʘʮʠʝʡ ʧʨʠ ʧʦʤʦʱʠ 

ʘʣʛʦʨʠʪʤʘ eHOF ʙʳʣʠ ʧʦʣʫʯʝʥʳ 52 ʤʦʜʝʣʠ (ʪʘʙʣʠʮʘ 2.4, ʪʘʙʣʠʮʘ ɸ.3). ʀʟ ʥʠʭ ʚʦʩʝʤʴ 

ʤʦʜʝʣʝʡ ï ʦʪʥʦʩʷʪʩʷ ʢʦ ʚʪʦʨʦʤʫ ʪʠʧʫ, ʩʝʤʴ ï ʢ ʪʨʝʪʴʝʤʫ, ʜʝʚʷʪʴ ï ʢ ʯʝʪʚʝʨʪʦʤʫ, 19 ï ʢ 

ʧʷʪʦʤʫ, ʜʚʝ ï ʢ ʰʝʩʪʦʤʫ ʠ ʩʝʤʴ ï ʢ ʩʝʜʴʤʦʤʫ. ʇʨʠ ʵʪʦʤ ʫ 15 ʪʘʢʩʦʥʦʚ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʘʭ ʦʪʩʫʪʩʪʚʦʚʘʣʘ. ʂʘʢ ʠ ʜʣʷ ʚʠʜʦʚ ʠʟʚʝʩʪʥʦʡ ʘʩʩʠʛʥʘʮʠʠ, ʥʠ ʦʜʥʦ ʠʟ 

ʚʠʜʦʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʥʝ ʙʳʣʦ ʦʧʠʩʘʥʦ ʤʦʜʝʣʴʶ ʧʝʨʚʦʛʦ ʪʠʧʘ (ʧʨʷʤʘ ̫ ʣʠʥʠʷ), ʯʪʦ 

ʛʦʚʦʨʠʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚ ʥʘʰʝʡ ʚʳʙʦʨʢʝ ʚʠʜʦʚ, ʘʙʩʦʣʶʪʥʦ ʠʥʜʠʬʬʝʨʝʥʪʥʳʭ ʢ ʨʦʩʪʫ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʦʣʫʯʝʥʥʳʝ ʤʦʜʝʣʠ ʙʳʣʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʦʧʠʩʘʥʠʷʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚʠʜʦʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚʜʦʣʴ 

ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤʠ ʚ ʧʨʝʜʳʜʫʱʝʤ 

ʨʘʟʜʝʣʝ (ʨʠʩʫʥʦʢ 2.16ï2.24, ʪʘʙʣʠʮʘ 2.4). 

ʅʘ ʦʩʥʦʚʝ ʬʦʨʤʳ ʤʦʜʝʣʴʥʳʭ ʢʨʠʚʳʭ, ʚʢʣʶʯʘʷ ʩʨʘʚʥʝʥʠʝ ʩ ʪʘʢʦʚʳʤʠ ʵʪʘʣʦʥʥʳʭ 

ʚʠʜʦʚ, ʧʦʣʦʞʝʥʠʶ ʠ ʰʠʨʠʥʝ ʥʠʰʠ 18 ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ GI (ʨʠʩʫʥʦʢ 2.16, 2.17). ɼʣʷ 

ʧʦʣʠʭʝʪ Cistenides sp., ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ Derjuginella (Pyrgolampros) rufofasciata, 

ʘʤʬʠʧʦʜ Grandifoxus longirostris, Monoculodes breviops, ʙʠʚʘʣʚʠʡ Yoldia johanni ʠ Yoldia sp. 

çʢʣʘʩʩʠʬʠʢʘʮʠʷè ʘʚʪʦʨʦʚ ʩʦʚʧʘʣʘ ʩ ʤʥʝʥʠʝʤ ʵʢʩʧʝʨʪʘ ʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʘʩʩʠʛʥʘʮʠʝʡ 

ʧʦ ʙʘʟʝ AMBI. ɺ ʠʪʦʛʝ, ʵʪʠ ʚʠʜʳ ʦʜʥʦʟʥʘʯʥʦ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʛʨʫʧʧʝ GI. 

ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʘ ʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʧʨʠʧʠʩʢʝ ʚ ʙʘʟʝ AMBI, ʜʚʫʩʪʚʦʨʯʘʪʳʝ 

ʤʦʣʣʶʩʢʠ Acila insignis, Mya japonica, ʦʬʠʫʨ r Amphiodia periercta, ʜʝʩʷʪʠʥʦʛʠʝ ʨʘʢʠ 

Crangon amurensis, ʛʘʩʪʨʦʧʦʜʳ Cryptonatica janthostoma, ʘʤʬʠʧʦʜʳ Pontogeneia sp. ʠ 

Protomedeia epimerata ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʛʨʫʧʧʝ GII, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʚʤʝʩʪʦ ʝʝ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʦ ʩʫʪʠ, ʥʠʯʝʛʦ ʥʝ ʤʝʥʷʝʪ: ʠʟʤʝʥʷʶʪʩʷ ʪʠʧʳ ʤʦʜʝʣʝʡ, ʥʘʧʨʠʤʝʨ ʩ 

V ʥʘ IV, ʢʘʢ ʫ P. epimerata, ʦʜʥʘʢʦ ʫ ʚʩʝʭ ʥʠʭ ʩʦʭʨʘʥʷʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʣʝʚʘʷ ʘʩʠʤʤʝʪʨʠʷ ʚ 

ʬʦʨʤʝ ʢʨʠʚʳʭ ʠ ʧʦʣʦʞʝʥʠʠ ʥʠʰ (ʨʠʩʫʥʦʢ 2.16ï2.18). ʇʦʞʘʣʫʡ, ʪʦʣʴʢʦ ʜʣʷ C. amurensis ʠ 

Pontogeneia sp. ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʦʛʣʘʩʠʪʩʷ ʩ ʵʢʩʧʝʨʪʦʤ ï ʵʪʠ ʚʠʜʳ ʠ ʤʘʣʦʯʠʩʣʝʥʥʳ ʠ 

ʦʙʠʪʘʶʪ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ Cʦʨʛ., ʦʜʥʘʢʦ ʜʠʘʧʘʟʦʥ ʠʭ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʝ ʰʠʨʝ ʪʘʢʦʚʦʛʦ ʫ 

D. rufofasciata, ʢʦʪʦʨʳʡ ʦʜʥʦʟʥʘʯʥʦ ʧʨʠʧʠʩʘʥ ʢ GI. ɺʦʟʤʦʞʥʦ, ʟʜʝʩʴ ʠʤʝʝʪʩʷ ʥʝʢʦʝ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ, ʦʜʥʘʢʦ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʠʜʳ, ʥʘʡʜʝʥʥʳʝ 

ʥʘ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʩʣʝʜʫʝʪ ʘʩʩʠʛʥʦʚʘʪʴ ʠʤʝʥʥʦ ʚ ʵʪʫ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʛʨʫʧʧʫ. 

ɼʣʷ ʙʠʚʘʣʚʠʡ Felaniella usta ʠ ʜʝʢʘʧʦʜ Gaetice depressus, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʩʝʤʝʡʩʪʚʘ ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʭ ʯʝʨʚʝʡ Polynoidae ʠ ʢʣʘʩʩʘ ʙʦʨʦʟʜʯʘʪʦʙʨʶʭʠʭ (Solenogastres) 
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ʊʘʙʣʠʮʘ 2.4 ï ʅʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ, ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ AMBI (ʤʘʡ 2019) ʠ ʚʭʦʜʷʱʠʭ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʚʳʙʦʨʢʫ 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝ-

ʩʢʘʷ ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʉʨʝʜʥʷʷ 

ʧʣʦʪʥʦʩʪʴ, 

ʵʢʟ./ʤ
2
 

ÑSE max 

ʊʠʧ 

ʤʦʜʝʣʠ 

eHOF 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʘʷ 

ʛʨʫʧʧʘ (ʧʦ 

ʙʘʟʝ 

AMBI) 

ʇʨʝʜʣʦʞʝʥʠʝ 

A. Borja 

ʈʝʢʦʤʝʥʜʘʮʠʷ 

(ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ 

AMBI ʠ M-

AMBI) 

Acila insignis Bivalvia 19 17 6 500 II  1 (II) II  II  I 

Ampharete sp. Polychaeta 49 6 2 155 VI  19 (7-I, 10-II, 2-III)  II  ð II  

Ampharetidae gen. sp. Polychaeta 12 3 1 25 V ð ð ð III  

Amphiodia fissa Ophiuroidea 33 8 2 135 II  5 (2-I, 2-II, 1-III)  I-II  I II  

Amphiodia periercta Ophiuroidea 7 0.2 0.1 11 V 5 (2-I, 2-II, 1-III)  I-II  II  I 

Aphelochaeta pacifica Polychaeta 71 359 73 4545 V 16 (2-III, 14-IV)  IV IV IV  

Aphroditidae gen. sp. Polychaeta 11 1 0.3 33 III  ð ð ð IV  

Asterias amurensis Asteroidea 13 1 0.3 32 III  4 (1-II, 3-III)  III  III  IV  

Axinopsida orbiculata subquadrata Bivalvia 43 6 2 240 II  2 (III) III  ð II  

Bela erosa Gastropoda 16 2 1 88 II  9 (I) I I II  

Cerebratulus signatus Nemertea 7 0.4 0.2 21 IV 5, (2-II, 3-III)  III  III  III  

Cheilonereis cyclurus Polychaeta 15 4 1 108 VII  ð ð ð V 

Chone cincta Polychaeta 8 87 85 13406 IV 22 (II) II  II  IV  

Cistenides sp. Polychaeta 7 0.4 0.2 13 V 3 (2-I, 1-II)  I I I 

Crangon amurensis Decapoda 11 0.3 0.1 7 VII  11 (4-I, 7-II)  II  II  I 

Cryptonatica janthostoma Gastropoda 9 0.3 0.1 10 II  1 (II) II  II  I 

Cymatoica orientalis Bivalvia 6 0.3 0.2 33 IV ð ð ð III  

Derjuginella rufofasciata Gastropoda 12 1 0.2 23 II  ð ð I I 

Edwardsia japonica Actiniaria 20 4 1 90 V 14 (13-II, 1-III)  II  II  III  

Eteone bistriata Polychaeta 7 1 0.4 40 III  16 (6-II, 9-III, 1-IV)  III  ð IV  

Felaniella usta Bivalvia 5 1 0.4 47 III  1 ð ð I 

Gaetice depressus Decapoda 5 0.3 0.1 16 IV 1 ð ð I 

Grandifoxus longirostris Amphipoda 12 3 1 129 III  1 (I) I I I 

Lineidae gen. sp. Nemertea 22 1 0.4 36 VII  ð ð ð II  

Macoma scarlatoi Bivalvia 12 2 1 65 V 30 (2-I, 15-II, 12-III)  II -III  III  III  

Macoma sp. Bivalvia 27 3 2 248 III  30 (2-I, 15-II, 12-III)  II -III  ð II  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.4 

ʊʘʢʩʦʥ 
ʊʘʢʩʦʥʦʤʠʯʝ-

ʩʢʘʷ ʛʨʫʧʧʘ 

ɸʙʩʦʣʶʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʉʨʝʜʥʷʷ 

ʧʣʦʪʥʦʩʪʴ, 

ʵʢʟ./ʤ
2
 

ÑSE max 

ʊʠʧ 

ʤʦʜʝʣʠ 

eHOF 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ (ʛʨʫʧʧʳ) 

ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʘʷ 

ʛʨʫʧʧʘ (ʧʦ 

ʙʘʟʝ 

AMBI) 

ʇʨʝʜʣʦʞʝʥʠʝ 

A. Borja 

ʈʝʢʦʤʝʥʜʘʮʠʷ 

(ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ 

AMBI ʠ M-

AMBI) 

Menestho exaratissima Gastropoda 11 6 3 370 V 1 (I) I ð V 

Monoculodes breviops Amphipoda 6 0.2 0.1 10 II  17 (16-I, 1-II)  I I I 

Monoculodes diamesus Amphipoda 6 0.4 0.2 18 V 17 (16-I, 1-II)  I I IV  

Mya japonica Bivalvia 6 0 0.1 15 IV 3 (II) II  II  I 

Mya pseudoarenaria Bivalvia 8 1 1 89 IV 3 (II) II  II  III  

Mya uzenensis Bivalvia 13 2 1 45 VII  3 (II) II  II  III  

Nassarius multigranosus Gastropoda 6 2 1 93 VI  44 (1-I, 36-II, 4-III, 3-IV)  II  II  V 

Nereidae gen. sp. Polychaeta 9 1 1 55 VII  ð ð ð IV  

Nothria iridescens Polychaeta 6 2 2 275 V 7 (1-I, 6-II)  II  II  III  

Phyllodocidae gen. sp. Polychaeta 18 1 0 50 V ð ð ð II  

Pleusymtes sp. Amphipoda 14 1 0.3 27 V 1 (II) II  II  III  

Polynoidae gen. sp. Polychaeta 14 4 2 47 V ð ð ð I 

Pontogeneia sp. Amphipoda 10 3 2 287 VII  1 (II) II  II  I 

Pontoporeia furcigera Amphipoda 7 52 43 6780 IV 3 (I) I ð III  

Prionospio nova Polychaeta 7 1 1 184 IV 42 (8-II, 5-III, 29-IV)  IV ð I 

Prionospio sp. Polychaeta 15 2 1 140 III  42 (8-II, 5-III, 29-IV)  IV ð II  

Protocallithaca adamsi Bivalvia 25 2 1 68 V 3 (2-II, 1-III)  II  III  III  

Protomedeia epimerata Amphipoda 10 4 3 430 V 7 (II) II  II  I 

Protomedeia sp. Amphipoda 19 3 1 130 V 7 (II) II  II  II  

Schistomeringos japonica Polychaeta 63 65 17 2043 V 9 (4-II, 3-IV, 2-V) IV-V IV V 

Solenogastres fam. gen. sp. Solenogastres 14 1 1 63 IV ð ð ð I 

Synandwakia sp. Actiniaria 8 1 1 60 V ð ð ð III  

Synidotea cinerea Isopoda 13 1 0.2 30 V 4 ð ð III  

Terebellidae gen. sp. Polychaeta 13 1 0.2 20 V ð ð ð III  

Yoldia johanni Bivalvia 12 1 0.2 14 II  7 (I) I I I 

Yoldia sp. Bivalvia 12 2 1 100 VII  7 (I) I I I 
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ʈʠʩʫʥʦʢ 2.16 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ GI), 

ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʙʘʟʝ AMBI, ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ʆʩʴ 

ʘʙʩʮʠʩʩ ï ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 
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ʈʠʩʫʥʦʢ 2.17 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ GI), 

ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʙʘʟʝ AMBI, ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ʆʩʴ 

ʘʙʩʮʠʩʩ ï ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 

ʦʪʩʫʪʩʪʚʫʝʪ ʢʘʢ ʤʥʝʥʠʝ ʵʢʩʧʝʨʪʘ, ʪʘʢ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʨʫʧʧʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʭ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɺʝʨʦʷʪʥʦ, ʫʯʠʪʳʚʘʷ ʬʦʨʤʫ ʤʦʜʝʣʴʥʳʭ ʢʨʠʚʳʭ, ʩʣʝʜʫʝʪ 

ʧʨʠʥʷʪʴ ʚʦʣʝʚʦʝ ʨʝʰʝʥʠʝ, ʩʪʦʣʴ ʟʥʘʢʦʤʦʝ ʧʨʘʢʪʠʢʘʤ-ʩʠʩʪʝʤʘʪʠʢʘʤ, ʠ ʧʨʠʧʠʩʘʪʴ ʠʭ ʢ GI, ʭʦʪʷ 

ʜʣʷ ʩʦʣʝʥʦʛʘʩʪʨʦʚ, ʠʤʝʶʱʠʭ ʦʯʝʥʴ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʪʘʢʦʡ ʧʦʩʪʫʧʦʢ ʠ 

ʚʳʟʳʚʘʝʪ ʜʦʣʶ ʩʦʤʥʝʥʠʷ. ʅʘʢʦʥʝʮ, ʧʦʣʠʭʝʪʘ Prionospio nova. ɺ ʙʘʟʫ AMBI  ʚʢʣʶʯʝʥʳ 42 

ʚʠʜʘ ʵʪʦʛʦ ʨʦʜʘ ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʭ ʯʝʨʚʝʡ, ʚʦʩʝʤʴ ʠʟ ʥʠʭ ʦʪʥʝʩʝʥʳ ʢ GII, ʧʷʪʴ ï ʢ GIII, 29 ï ʢ 

GIV ʠ ʥʠ ʦʜʥʦʛʦ ï ʢ GI ʠ GV. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ GI ʩʪʦʣʴ ʞʝ ʦʪʯʝʪʣʠʚʘ, 

ʢʘʢ ʠ ʫ F. usta.  

ʇʦʣʦʞʝʥʠʝ, ʰʠʨʠʥʘ ʥʠʰʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʦʪʯʝʪʣʠʚʳʭ ʚʩʧʳʰʝʢ ʯʠʩʣʝʥʥʦʩʪʠ ʩʣʝʜʫʶʱʠʭ 

ʜʝʚʷʪʠ ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʠʭ ʢ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ GII (ʨʠʩʫʥʦʢ 2.19). ʋ Protomedeia sp. ʵʪʘ ʧʨʠʧʠʩʢʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʤʥʝʥʠʝʤ ʵʢʩʧʝʨʪʘ ʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʘʩʩʠʛʥʘʮʠʝʡ ʚ ʙʘʟʝ AMBI  (ʪʘʙʣʠʮʘ 2.4). ʆʬʠʫʨʫ 

Amphiodia fissa ʠ ʙʨʶʭʦʥʦʛʦʛʦ ʤʦʣʣʶʩʢʘ Bela erosa ʵʢʩʧʝʨʪ ʦʪʥʦʩʠʪ ʢ ʛʨʫʧʧʝ GI, ʘ ʙʠʚʘʣʚʠʶ 

Axinopsida orbiculata ï ʢ GIII, ʯʪʦ, ʚ ʮʝʣʦʤ, ʩʦʚʧʘʜʘʝʪ ʠ ʩ ʧʨʠʧʠʩʢʦʡ ʠʭ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ 

ʚʠʜʦʚ (ʫ A. fissa ʧʨʝʬʝʨʝʥʮʠʠ ʜʝʣʷʪʩʷ ʧʦʨʦʚʥʫ ʤʝʞʜʫ GI ʠ GII). ʆʜʥʘʢʦ ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʠ ʚʠʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʘʩʩʠʛʥʦʚʘʥʳ ʚ GII. 
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ʈʠʩʫʥʦʢ 2.18 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ GI), 

ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʙʘʟʝ AMBI, ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ʆʩʴ 

ʘʙʩʮʠʩʩ ï ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (%), ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ 

(ʵʢʟ./ʤ
2
) 
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ʈʠʩʫʥʦʢ 2.19 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ GII), 

ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʙʘʟʝ AMBI, ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ʆʩʴ 

ʘʙʩʮʠʩʩ ï ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ 

ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ A. orbiculata, ʠʤʝʶʱʠʡ ʘʩʩʠʛʥʘʮʠʶ ʚ ʙʘʟʝ AMBI, ʥʝ ʩʦʚʩʝʤ 

ʪʦʪ çʚʠʜè, ʢʦʪʦʨʳʡ ʦʙʠʪʘʝʪ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʛʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʝʛʦ ʧʦʜʚʠʜ ï 

A. orbiculata subquadrata. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʧʦʣʠʭʝʪ ʨʦʜʘ Ampharete 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ GII (ʪʘʙʣʠʮʘ 2.4). ʕʪʦ, ʢʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Ampharete sp. ʚʜʦʣʴ 

ʛʨʘʜʠʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ Cʦʨʛ., ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʝʛʦ ʧʨʠʧʠʩʢʠ ʠʤʝʥʥʦ 

ʢ ʜʘʥʥʦʡ ʛʨʫʧʧʝ. ʋ ʦʩʪʘʚʰʠʭʩʷ ʚʠʜʦʚ ï ʜʚʫʩʪʚʦʨʯʘʪʦʛʦ ʤʦʣʣʶʩʢʘ Macoma sp., ʧʦʣʠʭʝʪ 

Prionospio sp. ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʜʦ ʚʠʜʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʬʠʣʣʦʜʦʮʠʜ, ʘ ʪʘʢʞʝ 

ʥʝʤʝʨʪʠʥ ʩʝʤʝʡʩʪʚʘ ʣʠʥʝʠʜ r(Phyllodocidae gen. sp. ʠ Lineidae gen. sp.) ï ʤʥʝʥʠʝ ʵʢʩʧʝʨʪʘ 
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ʦʪʩʫʪʩʪʚʫʝʪ, ʘ ʫ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʪʘʢʩʦʥʦʚ ï ʥʝʪ ʠ ʩʚʝʜʝʥʠʡ ʦ ʧʨʠʧʠʩʢʝ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ. ɺ ʙʘʟʝ AMBI  ʜʣʷ ʨʦʜʘ Macoma ʝʩʪʴ ʘʩʩʠʛʥʘʮʠʷ 30 ʚʠʜʦʚ (ʜʚʘ ʠʟ ʥʠʭ ʦʪʥʝʩʝʥʳ ʢ 

GI, 15 ï ʢ GII ʠ 12 ï ʢ GIII), ʜʣʷ ʨʦʜʘ Prionospio ï 42 (ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ ï GIV; ʪʘʙʣʠʮʘ 

2.4). ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʜʦ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ, ʩʥʠʤʘʝʪ ʩʦʤʥʝʥʠʷ ʚ ʦʪʥʝʩʝʥʠʠ Macoma sp. ʢ 

GII; ʦʩʪʘʣʴʥʳʝ ʪʘʢʩʦʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʧʠʩʘʥʳ ʢ ʵʪʦʡ ʞʝ ʛʨʫʧʧʝ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʨʠʩʫʥʦʢ 2.19, ʪʘʙʣʠʮʘ 2.4). 

ʇʦ ʬʦʨʤʝ ʤʦʜʝʣʴʥʳʭ ʢʨʠʚʳʭ ʠ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʳʤ ʧʠʢʘʤ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠ 

ʫʤʝʨʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ Cʦʨʛ. (ʚʧʣʦʪʴ ʜʦ ʩʝʨʝʜʠʥʳ ʜʠʘʧʘʟʦʥʘ Cʦʨʛ.) 14 ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ GIII (ʨʠʩʫʥʦʢ 2.20, 

2.21, ʪʘʙʣʠʮʘ 2.4). ɼʣʷ ʥʝʤʝʨʪʠʥʳ Cerebratulus signatus, ʜʚʫʩʪʚʦʨʯʘʪʭr ʤʦʣʣʶʩʢʦʚ Macoma 

scarlatoi ʠ Protocallithaca adamsi ʚʳʚʦʜ ʦ ʛʨʫʧʧʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʝʥʠʝʤ ʵʢʩʧʝʨʪʘ, ʘ ʜʣʷ C. signatus ï ʝʱʝ ʠ 

ʧʨʠʧʠʩʢʦʡ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʵʪʦʛʦ ʨʦʜʘ ʚ ʙʘʟʝ AMBI .  

ɸʢʪʠʥʠʠ Edwardsia japonica, ʙʠʚʘʣʚʠʠ Mya pseudoarenaria, Mya uzenensis, 

ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʝ ʯʝʨʚʠ Nothria iridescens ʠ ʨʘʟʥʦʥʦʛʠʝ ʨʘʢʠ Pleusymtes sp. ʚ ʙʘʟʝ AMBI  

ʧʦʤʝʱʝʥʳ ʚ ʛʨʫʧʧʫ GII, ʢ ʥʝʡ ʞʝ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʦʪʥʦʩʠʪ ʠ ɸ. ɹʦʨʷ. ʆʜʥʘʢʦ ʵʪʦ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʥʘʣʠʯʠʶ ʦʪʯʝʪʣʠʚʳʭ ʚʩʧʳʰʝʢ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʝʣʝʥʠʷ ʚʥʫʪʨʠ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʥʝʥʠʡ Cʦʨʛ. (ʨʠʩʫʥʦʢ 2.20, ʪʘʙʣʠʮʘ 2.4). 

ɺʦʟʤʦʞʥʦ, ʟʜʝʩʴ ʠʤʝʝʪʩʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ, ʦʜʥʘʢʦ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʠʜʳ, ʥʘʡʜʝʥʥʳʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ, ʩʣʝʜʫʝʪ ʘʩʩʠʛʥʦʚʘʪʴ ʠʤʝʥʥʦ 

ʚ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʛʨʫʧʧʫ GIII. 

ɹʣʠʟʢʠʝ ʘʤʬʠʧʦʜʘʤ Pontoporeia furcigera ʚʠʜʳ ʧʨʠʧʠʩʘʥʳ ʚ ʙʘʟʝ AMBI  ʢ GI 

(ʪʘʙʣʠʮʘ 2.4). çʇʠʢʦʚʘʷè ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 6780 ʵʢʟ./ʤ
2
 ʠ ʷʚʥʦ ʧʨʠʫʨʦʯʝʥʘ ʢ 

çʫʤʝʨʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶè ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʬʦʨʤʝ 

ʤʦʜʝʣʴʥʦʡ ʢʨʠʚʦʡ (ʨʠʩʫʥʦʢ 2.20). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦʪ ʨʘʟʥʦʥʦʛʠʡ ʨʘʢ ʪʘʢ ʞʝ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʨʠʧʠʩʘʥ ʢ ʛʨʫʧʧʝ GIII . ɼʣʷ ʧʦʣʠʭʝʪ ʩʝʤʝʡʩʪʚ Ampharetidae ʠ Terebellidae, ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ Cymatoica orientalis, ʘʢʪʠʥʠʡ Synandwakia sp. ʠ ʨʘʚʥʦʥʦʛʠʭ ʨʘʢʦʚ Synidotea 

cinerea ʦʪʩʫʪʩʪʚʫʝʪ ʢʘʢ ʤʥʝʥʠʝ ʵʢʩʧʝʨʪʘ, ʪʘʢ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʨʫʧʧʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʠʭ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʦʚ (ʪʘʙʣʠʮʘ 2.4). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʭ ʘʩʩʠʛʥʘʮʠʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʛʨʫʧʧʫ GIII ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

(ʨʠʩʫʥʦʢ 2.20, 2.21).  

ʆʪʯʝʪʣʠʚʦʡ ʧʨʘʚʦʡ ʘʩʠʤʤʝʪʨʠʝʡ ʤʦʜʝʣʴʥʳʭ ʢʨʠʚʳʭ ʦʙʣʘʜʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʭ ʯʝʨʚʝʡ Aphelochaeta pacifica, Eteone bistriata ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʜʦ ʚʠʜʘ 

ʘʬʨʦʜʠʪʠʜ (Aphroditidae), ʘ ʪʘʢʞʝ ʤʦʨʩʢʠʭ ʟʚʝʟʜ Asterias amurensis (ʨʠʩʫʥʦʢ 2.22). ɼʣʷ 

ʧʦʣʠʭʝʪ Chone cincta, ʘʤʬʠʧʦʜ Monoculodes diamesus, ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʭ ʯʝʨʚʝʡ ʩʝʤʝʡʩʪʚʘ 
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ʈʠʩʫʥʦʢ 2.20 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ 

GIII), ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʙʘʟʝ AMBI, ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ. ʆʩʴ ʘʙʩʮʠʩʩ ï ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ 

ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 
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ʈʠʩʫʥʦʢ 2.21 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ 

GIII), ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʙʘʟʝ AMBI, ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ. ʆʩʴ ʘʙʩʮʠʩʩ ï ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ 

ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 

Nereidae, ʙʨʶʭʦʥʦʛʦʛʦ ʤʦʣʣʶʩʢʘ Nassarius multigranosus ʭʘʨʘʢʪʝʨʥʳ ʧʠʢʠ ʧʣʦʪʥʦʩʪʠ, 

ʩʤʝʱʝʥʥʳʝ ʚ ʧʨʘʚʫʶ ʧʦʣʦʚʠʥʫ ʜʠʘʧʘʟʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ Cʦʨʛ., ʧʨʠʯʝʤ 

ʩʪʝʧʝʥʴ ʵʪʦʛʦ ʩʤʝʱʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʚ ʨʷʜʫ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʦʥʥʦʡ ʬʘʫʥʳ. 

ɼʣʷ A. pacifica ʚʳʚʦʜ ʦ ʛʨʫʧʧʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʝ, ʩʦʚʧʘʜʘʝʪ ʩ ʤʥʝʥʠʝʤ ʵʢʩʧʝʨʪʘ ʠ ʧʨʠʧʠʩʢʦʡ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʵʪʦʛʦ ʨʦʜʘ ʚ ʙʘʟʝ 

AMBI, ʧʨʠʯʝʤ ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʧʦʣʠʭʝʪ ʧʦʯʪʠ ʠʜʝʥʪʠʯʥʘ ʪʘʢʦʚʦʡ ʵʪʘʣʦʥʥʦʛʦ 

ʚʠʜʘ ʛʨʫʧʧʳ GIV ï S. bassi (ʨʠʩʫʥʦʢ 2.22, ʪʘʙʣʠʮʘ 2.4). A. amurensis ʦʪʥʝʩʝʥʘ ʵʢʩʧʝʨʪʦʤ ʢ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ GIII , C. cincta ʠ N. multigranosus ï ʢ GII, M. diamesus ï ʢ GI; ʢ ʵʪʠʤ 

ʞʝ ʛʨʫʧʧʘʤ ʦʪʥʦʩʠʪʩʷ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʦʜʦʚ ʞʠʚʦʪʥʳʭ. 

ɼʣʷ E. bistriata ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʛʨʫʧʧʦʡ ʷʚʣʷʝʪʩʷ GIII. ɼʣʷ ʘʬʨʦʜʠʪʠʜ ʠ ʥʝʨʝʠʜ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʄʦʨʩʢʫʶ ʟʚʝʟʜʫ A. amurensis ʚʨʷʜ ʣʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ çʚʠʜ-ʦʧʧʦʨʪʫʥʠʩʪ 

2-ʛʦ ʧʦʨʷʜʢʘè ʠ ʪʝʤ ʙʦʣʝʝ ʢʘʢ çʧʦʜʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʛʨʫʥʪʦʝʜʘè. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʳʨʘʞʝʥʥʘʷ 

ʧʨʘʚʘʷ ʘʩʠʤʤʝʪʨʠʷ ʤʦʜʝʣʴʥʦʡ ʢʨʠʚʦʡ, ʢʦʪʦʨʘʷ ʝʱʝ ʙʦʣʴʰʝ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʧʠʩʢʠ ʵʪʠʭ 

ʞʠʚʦʪʥʳʭ ʢ GIV (ʨʠʩʫʥʦʢ 2.22). ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ ï ʩʦʛʣʘʩʠʪʩʷ ʩ ʵʢʩʧʝʨʪʥʳʤ ʤʥʝʥʠʝʤ, ʠ 

ʩʦʭʨʘʥʠʪʴ ʟʘ ʵʪʠʤ ʞʠʚʦʪʥʳʤ ʘʩʩʠʛʥʘʮʠʶ ʚ GIII. ʆʜʥʘʢʦ ʙʦʣʝʝ ʯʝʤ ʟʘ 40-ʣʝʪʥʝʝ 

ʟʥʘʢʦʤʩʪʚʦ ʩ ʙʝʥʪʦʩʦʤ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʠ ʙʦʛʘʪʳʡ ʚʦʜʦʣʘʟʥʳʡ ʦʧʳʪ, ʘʚʪʦʨʳ ʥʠ 

ʨʘʟʫ ʥʝ ʬʠʢʩʠʨʦʚʘʣʠ ʚʩʧʳʰʢʠ ʯʠʩʣʝʥʥʦʩʪʠ A. amurensis. ɼʘ, ʦʥʠ ʤʠʛʨʠʨʫʶʪ ʢ ʪʨʫʧʘʤ ʨʳʙ 

ʠ ʜʨʫʛʦʡ ʧʘʜʘʣʠ, ʦʙʨʘʟʫʶʪ ʩʢʦʧʣʝʥʠʷ ʥʘ ʩʘʜʢʘʭ ʤʘʨʠʢʫʣʴʪʫʨʳ, ʥʦ ʩʦʤʥʠʪʝʣʴʥʦ, ʯʪʦ ʵʪʠ 

ʧʦʩʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʩʧʳʰʢʘʤʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʢʦʪʦʨʳʡ ʟʘʣʦʞʝʥ ʚ ʩʘʤʦʤ 

ʵʪʦʤ ʪʝʨʤʠʥʝ. ʇʦʵʪʦʤʫ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ ʧʨʠʧʠʩʢʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ï GIV. 

ɺʠʜʳ ʨʦʜʘ Chone ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʪʦʣʝʨʘʥʪʥʳʭ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʞʠʚʦʪʥʳʭ [50ï52]. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠ C. cincta ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʠʟ ɻ ʪʦʛʦ ʩʧʠʩʢʘ ï ʚʩʧʳʰʢʘ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʠ 
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ʈʠʩʫʥʦʢ 2.22 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ 

GIV), ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʙʘʟʝ AMBI, ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ. ʆʩʴ ʘʙʩʮʠʩʩ ï ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ 

ʧʦʩʝʣʝʥʠʷ (ʚ % ʦʪ ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ) 

(13406 ʵʢʟ./ʤ
2
) ʧʨʠʫʨʦʯʝʥʘ ʢ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʙʫʭʪʳ ɿʦʣʦʪʦʡ ʈʦʛ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʩʴʤʘ ʩʫʨʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʵʚʪʨʦʬʠʢʘʮʠʠ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʳʙʨʘʢʦʚʢʘ ʵʪʦʡ ʩʪʘʥʮʠʠ ʫʩʠʣʠʚʘʝʪ ʧʨʘʚʫʶ ʘʩʠʤʤʝʪʨʠʶ 

ʤʦʜʝʣʴʥʦʡ ʢʨʠʚʦʡ ʝʱʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ (ʨʠʩʫʥʦʢ 2.23). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʘʷ ʛʨʫʧʧʘ ʧʨʠʧʠʩʢʠ C. cincta ï GIV. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ ʫ N. multigranosus ʚʝʜʝʪ, 

ʢʘʢ ʠ ʫ A. amurensis, ʢ ʝʱʝ ʙʦʣʴʰʝʡ ʧʨʘʚʦʡ ʘʩʠʤʤʝʪʨʠʠ ʤʦʜʝʣʴʥʦʡ ʢʨʠʚʦʡ (ʨʠʩʫʥʦʢ 2.23). 

ʊʘʢʘʷ ʞʝ ʧʨʦʮʝʜʫʨʘ ʜʣʷ E. bistriata (ʠ ʚʳʙʨʘʢʦʚʢʘ ʩʪʘʥʮʠʠ ʩ çʧʠʢʦʚʦʡè ʧʣʦʪʥʦʩʪʴʶ) ʠ  
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ʈʠʩʫʥʦʢ 2.23 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ GI), 

ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʙʘʟʝ AMBI, ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ʆʩʴ 

ʘʙʩʮʠʩʩ ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (%), ʦʩʴ ʦʨʜʠʥʘʪ ï 

ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ (ʵʢʟ./ʤ
2
) 

ʘʬʨʦʜʠʪʠʜ ʧʨʠʚʦʜʠʪ ʢ ʧʦʯʪʠ ʠʜʝʥʪʠʯʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ (ʨʠʩʫʥʦʢ 2.23); ʚʩʝ ʩʪʘʥʮʠʠ ʩ 

ʥʝʥʫʣʝʚʳʤʠ ʧʣʦʪʥʦʩʪʷʤʠ M. diamesus ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʠʘʧʘʟʦʥʫ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ Cʦʨʛ. 51,5ï77,3 % (ʧʠʢ ï 65,4 %). ɺʩʝ ʵʪʠ ʬʘʢʪʳ ʛʦʚʦʨʷʪ, ʯʪʦ 

N. multigranosus, E. bistriata, M. diamesus ʠ ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʦ ʚʠʜʘ ʘʬʨʦʜʠʪʠʜ r

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ GIV. ʌʦʨʤʘ ʤʦʜʝʣʴʥʳʭ ʢʨʠʚʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʢʘʢ 

ʥʘ ʦʩʥʦʚʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʨʝʘʣʴʥʳʭ ʧʣʦʪʥʦʩʪʝʡ ʧʦʩʝʣʝʥʠʷ ʥʝʨʝʠʜ ʧʦʯʪʠ ʠʜʝʥʪʠʯʥʘ 

ʪʘʢʦʚʳʤ ʫ A. pacifica (ʨʠʩʫʥʦʢ 2.22, 2.23). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʵʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʦʥʥʦʡ 

ʬʘʫʥʳ ʧʨʠʥʘʜʣʝʞʘʪ ʢ GIV, ʷʚʣʷʷʩʴ, ʦʯʝʚʠʜʥʦ, ʤʦʣʦʜʴʶ Nereis sp. ï ʚ̫ʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ 

ʵʪʦʡ ʛʨʫʧʧʳ.  
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ʅʘʢʦʥʝʮ, ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʚʠʜʘ ï ʧʦʣʠʭʝʪʳ Cheilonereis cyclurus, Sch. japonica ʠ 

ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ Menestho exaratissima ï ʦʜʥʦʟʥʘʯʥʦ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ GV. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʝʟʢʘʷ ʧʨʘʚʘʷ ʘʩʠʤʤʝʪʨʠʷ ʤʦʜʝʣʴʥʳʭ 

ʢʨʠʚʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʢʘʢ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʨʝʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʝʣʝʥʠʷ ʵʪʠʭ ʞʠʚʦʪʥʳʭ, ʠ ʩʭʦʜʩʪʚʦ ʬʦʨʤʳ ʤʦʜʝʣʴʥʳʭ ʢʨʠʚʳʭ ʩ ʪʘʢʦʚʳʤʠ ʵʪʘʣʦʥʥʳʭ 

ʪʘʢʩʦʥʦʚ ï C. capitata, P. amurensis ʠ ʢʘʧʠʪʝʣʣʠʜ (ʨʠʩʫʥʦʢ 2.24). Cheilonereis sp., 

ʥʘʡʜʝʥʥʳʡ ʥʘ ʪʝʭ ʞʝ ʩʪʘʥʮʠʷʭ, ʯʪʦ C. cyclurus ʷʚʣʷʝʪʩʷ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʝʛʦ ʤʦʣʦʜʴʶ ʠ 

ʪʘʢʞʝ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʧʠʩʘʥ ʢ GV. 

 

ʈʠʩʫʥʦʢ 2.24 ï ʄʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ GV), 

ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʙʘʟʝ AMBI, ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ʆʩʴ 

ʘʙʩʮʠʩʩ ï ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʩʴ ʦʨʜʠʥʘʪ ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ 

(ʚʝʨʭʥʠʡ ʨʷʜ ï ʚ % ʦʪ ʤʘʢʩʠʤʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʩʲʝʤʢʠ, ʥʠʞʥʠʡ ï ʚ ʵʢʟ./ʤ
2
) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 52 ʚʠʜʦʚ ʠ 

ʪʘʢʩʦʥʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ ʩ ʥʝʠʟʚʝʩʪʥʦʡ ʘʩʩʠʛʥʘʮʠʝʡ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʧʨʠ ʧʦʤʦʱʠ ʘʣʛʦʨʠʪʤʘ eHOF, 18 ʠʟ 

ʥʠʭ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ GI, ʜʝʚʷʪʴ ï ʢ GII, 14 ï ʢ GIII, ʚʦʩʝʤʴ ï ʢ GIV, 

ʪʨʠ ï ʢ GV. ɺʩʝʛʦ, ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, 

ʠʟ 262 ʥʝʨʘʩʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʘʢʩʦʥʦʚ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʜʣʷ 

222 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʦʥʥʦʡ ʬʘʫʥʳ, ʚʢʣʶʯʘʷ ʚʩʝʭ ʜʦʤʠʥʘʥʪʥʳʭ ʠ ʩʫʙʜʦʤʠʥʘʥʪʥʳʭ 

ʞʠʚʦʪʥʳʭ. ɺʩʝ ʫʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʫʪʦʯʥʝʥʠʷ ʠ ʜʦʙʘʚʣʝʥʠʷ ʩʫʤʤʠʨʦʚʘʥʳ ʚ ʪʘʙʣʠʮʝ 

ɸ.4. 
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3 ʇʨʠʤʝʥʝʥʠʝ ʠʥʜʝʢʩʦʚ AMBI  ʠ M-AMBI  ʧʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʤʦʥʠʪʦʨʠʥʛʝ ʥʝʢʦʪʦʨʳʭ ʘʢʚʘʪʦʨʠʡ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ɺʳʧʦʣʥʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʧʦʟʚʦʣʷʶʪ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʧʨʠʤʝʥʷʪʴ 

ʠʥʜʝʢʩ rAMBI ʠ M-AMBI ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʜʦʥʥʦʡ ʬʘʫʥʳ ʠ ʩʦʩʪʦʷʥʠʷ 

ʩʘʤʠʭ ʘʢʚʘʪʦʨʠʡ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʘʥʘʣʠʟʘ ʠʭ ʵʚʦʣʶʮʠʠ ʚʦ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʚʳʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʠʟʤʝʥʝʥʠʡ ʢʘʯʝʩʪʚʘ ʤʦʨʩʢʦʡ ʩʨʝʜʳ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ 

ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

3.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʷʜʘ ʨʘʡʦʥʦʚ ʟʘʣʠʚʘ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ ʠ ʠʟʤʝʥʝʥʠʷ ʩʪʘʪʫʩʘ ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʡ ɺʣʘʜʠʚʦʩʪʦʢʘ ʚ 21 ʚʝʢʝ 

ʇʦʯʪʠ ʠʥʪʘʢʪʥʘʷ ʘʢʚʘʪʦʨʠʷ ʢ ʩʝʚʝʨʫ ʦʪ ʫʩʪʴʷ ʨʝʢʠ ʊʫʤʘʥʥʦʡ ʙʳʣʘ ʦʧʨʦʙʦʚʘʥʘ ʚ 

1996 ʛ. ʅʘ ʪʦʪ ʤʦʤʝʥʪ ʝʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʝ ʠʤʝʣʘ ʧʨʠʟʥʘʢʦʚ ʥʘʨʫʰʝʥʠʷ ʩʨʝʜʳ, ʘ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ ʠʤʝʣ ʭʦʨʦʰʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ (ʨʠʩʫʥʦʢ 3.1). ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʣʘ 

ʣʠʰʴ ʦʙʣʘʩʪʴ, ʧʨʦʪʷʥʫʚʰʘʷʩʷ ʦʪ ʧʨʦʣʠʚʘ ʤʝʞʜʫ ʤʘʪʝʨʠʢʦʤ ʠ ʦʩʪʨʦʚʦʤ ʌʫʨʫʛʝʣʴʤʘ ʧʦʯʪʠ 

ʪʦʯʥʦ ʚ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʧʨʠʫʨʦʯʝʥʥʘʷ ʢ ʚʳʨʘʞʝʥʥʦʡ ʜʝʧʨʝʩʩʠʠ ʜʥʘ (ʛʣʫʙʠʥʳ 21ï35 

ʤ). ɿʘ ʩʯʝʪ ʩʠʩʪʝʤʳ ʪʝʯʝʥʠʡ ʵʪʘ ʦʙʣʘʩʪʴ ʘʢʢʫʤʫʣʠʨʫʝʪ ʪʦʥʢʠʝ ʬʨʘʢʮʠʠ ʦʩʘʜʢʘ ʚʤʝʩʪʝ ʩ 

ʪʝʨʨʠʛʝʥʥʳʤ ʫʛʣʝʨʦʜʦʤ ʠ ʥʝʢʦʪʦʨʳʤʠ ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʟ ʨʝʢʠ ʊʫʤʘʥʥʦʡ [53ï58]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʟʜʝʩʴ 

ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʠ ʩʪʘʪʫʩʘ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʣʦʩʴ ʟʘʠʣʝʥʠʝ ʠ ʵʚʪʨʦʬʠʨʦʚʘʥʠʝ, ʥʦ ʥʝ 

ʟʘʛʨʷʟʥʝʥʠʝ: ʚʝʣʠʯʠʥʳ ʠʥʜʝʢʩʘ TPF, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʭʠʤʠʯʝʩʢʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʥʘʤʥʦʛʦ ʥʠʞʝ ʜʘʞʝ ʧʝʨʚʦʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (2.8 ʫʩʣ. ʝʜ.) (ʨʠʩʫʥʦʢ 3.1). 

ʆʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʂʅʈ ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʧʦʨʪʘ ʚ ʫʩʪʴʝ ʨʝʢʠ ʊʫʤʘʥʥʦʡ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʵʪʫ ʘʢʚʘʪʦʨʠʶ ʜʦʣʞʥʦ ʨʝʟʢʦ ʚʦʟʨʘʩʪʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʶʞʥʦʤʫ ʫʯʘʩʪʢʫ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʨʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʢʦʪʦʨʳʡ ʠ ʚʢʣʶʯʘʝʪ ʥʘʠʙʦʣʝʝ 

ʧʨʦʙʣʝʤʥʫʶ ʦʙʣʘʩʪʴ ʩ ʧʦʥʠʞʝʥʥʳʤ ʢʘʯʝʩʪʚʦʤ ʤʦʨʩʢʦʡ ʩʨʝʜʳ. 

ɸʢʚʘʪʦʨʠʷ ʩ ʩʠʣʴʥʳʤ ʛʨʘʜʠʝʥʪʦʤ ʟʘʛʨʷʟʥʝʥʠʷ (ʧʨʠʙʨʝʞʥʳʝ ʨʘʡʦʥʳ 

ɺʣʘʜʠʚʦʩʪʦʢʘ) ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʚ ʧʨʦʰʣʦʤ ʠ 

ʥʳʥʝʰʥʝʤ ʩʪʦʣʝʪʠʷʭ ʧʦ ʧʨʦʛʨʘʤʤʝ ʆɻʉʅ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʥʘʙʣʶʜʝʥʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ. 

ɺ 2016 ʛ. ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʙʫʭʪʳ ɿʦʣʦʪʦʡ ʈʦʛ ʙʠʦʪʦʧʳ ʙʳʣʠ ʩʠʣʴʥʦ ʥʘʨʫʰʝʥʳ, ʘ 

ʙʝʥʪʦʩ ʠʤʝʣ ʧʣʦʭʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ (ʨʠʩʫʥʦʢ 3.2). ɺʦ ʚʥʝʰʥʝʡ ʝʝ ʯʘʩʪʠ ʠ ʙʫʭʪʝ ɼʠʦʤʠʜ 

ʢʘʯʝʩʪʚʦ ʩʨʝʜʳ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ ʫʤʝʨʝʥʥʦ ʜʦ ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʝʥʥʦʛʦ, ʘ ʩʪʘʪʫʩ ʙʝʥʪʦʩʘ - ʦʪ 

ʦʙʝʜʥʝʥʥʦʛʦ ʜʦ ʧʣʦʭʦʛʦ. ɺ ʧʨ-ʚʝ ɹʦʩʬʦʨ ɺʦʩʪʦʯʥʳʡ ʥʘʨʫʰʝʥʠʷ ʙʳʣʠ ʫʤʝʨʝʥʥʳʝ ʠʣʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ, ʘ ʩʪʘʪʫʩ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ - ʭʦʨʦʰʠʡ ʠ ʜʘʞʝ ʚʳʩʦʢʠʡ. ɺʳʭʦʜ ʠʟ ʧʨʦʣʠʚʘ ʠ 
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ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʝʛʦ ʩʘʤʦʛʦ ʩʝʚʝʨʥʦʛʦ ʫʯʘʩʪʢʘ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʣʘʙʦ ʧʦʚʨʝʞʜʝʥʥʦʤ ʠ ʥʝʧʦʚʨʝʞʜʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʙʝʥʪʦʩ ʠʤʝʣ ʭʦʨʦʰʠʡ ʠ 

ʚʳʩʦʢʠʡ ʩʪʘʪʫʩ. 

 

ʈʠʩʫʥʦʢ 3.1 ï ʂʘʯʝʩʪʚʦ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ 

ʘʢʚʘʪʦʨʠʠ ʢ ʩʝʚʝʨʫ ʦʪ ʫʩʪʴʷ ʨʝʢʠ ʊʫʤʘʥʥʦʡ ʚ 1996 ʛ.: ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ ʠʥʜʝʢʩʦʚ 

AMBI, M-AMBI ʠ TPF. ʂʨʝʩʪʠʢʠ ï ʩʪʘʥʮʠʠ; ERLq ʠ ERMq - ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ - ʥʘʯʘʣʦ ʠ 

ʢʦʥʝʮ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʧʦ [40, 41]) 

ɺ ʮʝʣʦʤ, ʤʦʨʩʢʘʷ ʩʨʝʜʘ ʙʳʣʘ ʥʘʨʫʰʝʥʘ ʥʝʩʢʦʣʴʢʦ ʩʠʣʴʥʝʝ ʚ ɸʤʫʨʩʢʦʤ, ʯʝʤ ʚ 

ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ, ʭʦʪʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʙʳʣ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʘʷ ʦʙʣʘʩʪʴ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ - ʧʨʠʙʨʝʞʴʝ ʧ-ʦʚʘ ʄʫʨʘʚʴʝʚʘ-ɸʤʫʨʩʢʦʛʦ 

ʚʙʣʠʟʠ ʮʝʥʪʨʘ ʛʦʨʦʜʘ, ʦʪʢʫʜʘ çʷʟʳʢè ʩ ʥʝʩʢʦʣʴʢʦ çʧʦʥʠʞʝʥʥʳʤʠè ʩʚʦʡʩʪʚʘʤʠ ʩʨʝʜʳ ʠ 

ʙʝʥʪʦʩʘ (ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʥʘʨʫʰʝʥʠʝ ʠ ʧʦʥʠʞʝʥʥʳʡ ʩʪʘʪʫʩ) ʧʨʦʪʷʛʠʚʘʣʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʊʘʚʨʠʯʘʥʩʢʦʛʦ ʣʠʤʘʥʘ ʠ ʫʩʪʴʷ ʨʝʢʠ ʈʘʟʜʦʣʴʥʦʡ. ɹʝʥʪʦʩ ʩ ʚʳʩʦʢʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ 

ʥʘʙʣʶʜʘʣʩʷ ʚ ʵʪʦʤ ʟʘʣʠʚʝ ʥʝ ʪʦʣʴʢʦ ʚ ʝʛʦ ʤʦʨʠʩʪʦʡ ʯʘʩʪʠ, ʥʦ ʠ ʚʦ ʚʥʫʪʨʝʥʥʝʡ. ɺ 

ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʠ ʩʪʘʪʫʩʘ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʦʪʤʝʯʝʥʦ ʫ 

ʧʦʙʝʨʝʞʴʷ ʧʦʣʫʦʩʪʨʦʚʘ ʄʫʨʘʚʴʝʚʘ-ɸʤʫʨʩʢʦʛʦ. 
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ʈʠʩʫʥʦʢ 3.2 ï ʂʘʯʝʩʪʚʦ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʥʘ 

ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ɺʣʘʜʠʚʦʩʪʦʢʘ ʚ 2016 ʛ.: ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ ʠʥʜʝʢʩʦʚ AMBI ʠ 

M-AMBI. ʂʨʝʩʪʠʢʠ ï ʩʪʘʥʮʠʠ 

ɺ 2019 ʛ. ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʙʫʭʪʘʭ ɿʦʣʦʪʦʡ ʈʦʛ ʠ ɼʠʦʤʠʜ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

2001 ʠ 2016 ʛʛ., ʷʚʥʦ ʫʣʫʯʰʠʣʘʩʴ, ʪʦʛʜʘ ʢʘʢ ʚ ʧʨʦʣʠʚʝ ɹʦʩʬʦʨ ɺʦʩʪʦʯʥʳʡ ï ʥʘʦʙʦʨʦʪ ï ʚ 

2019 ʛ ʦʪʥʦʩʠʪʝʣʴʥʦ 2016 ʛ., ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ ʩʪʘʪʫʩʘ 

ʙʝʥʪʦʩʥʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʨʠʩʫʥʦʢ 3.3). ɺ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ ʚ 2001ï2018 ʛʛ. ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʷ 

ʙʠʦʪʦʧʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʥʠʞʘʣʘʩʴ ʥʘ ʬʦʥʝ ʨʦʩʪʘ ʩʪʘʪʫʩʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ. ɺ 

ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʳ ʢ 2018 ʛ ʥʝʩʢʦʣʴʢʦ ʫʭʫʜʰʠʣʦʩʴ, ʘ ʩʪʘʪʫʩ ʜʦʥʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ, ʥʘʦʙʦʨʦʪ, ʧʦʚʳʩʠʣʩʷ. ʕʪʦʪ çʧʘʨʘʜʦʢʩè, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥ ʩ ʵʚʪʨʦʬʠʢʘʮʠʝʡ: 
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ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʝʝ ʫʚʝʣʠʯʝʥʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʯʝʪʣʠʚʳʡ ʨʦʩʪ ʦʙʠʣʠʷ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʦʥʥʦʡ 

ʬʘʫʥʳ (ʩʤ. ʜʘʣʝʝ). 

 

ʈʠʩʫʥʦʢ 3.3 ï ʂʘʯʝʩʪʚʦ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʥʘ 

ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ɺʣʘʜʠʚʦʩʪʦʢʘ ʚ 21 ʚʝʢʝ: ʠʟʤʝʥʝʥʠʷ ʠʥʜʝʢʩʦʚ AMBI ʠ M-AMBI ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʘʢʚʘʪʦʨʠʷʭ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ (ʪʦʣʴʢʦ ʩʪʘʥʮʠʠ ʆɻʉʅ) 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʟʥʘʯʠʤʳ ʩ ʧʦʟʠʮʠʡ ʩʪʘʪʠʩʪʠʢʠ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʠʨʦʩʪʘ ʠʥʜʝʢʩʘ M-AMBI ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ ʠ ʥʘ ʤʘʨʛʠʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ï 



78 

ʚ ʙʫʭʪʝ ɿʦʣʦʪʦʡ ʈʦʛ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ ʂʨʫʩʢʘʣʘ-ʋʦʣʣʠʩʘ: 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ H0 ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ çʛʦʜè 

p=0,041 ʠ 0,061, ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʨʷʜʦʚ ï 0,208ï0,792. 

ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ, ʥʘ ʚʟʛʣʷʜ ʘʚʪʦʨʦʚ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʜʝʢʩʦʚ AMBI ʠ M-AMBI ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʡ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ 

ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʴ ʨʘʟʣʠʯʥʳʤʠ çʩʪʘʥʜʘʨʪʥʳʤʠè ʧʦʢʘʟʘʪʝʣʷʤʠ, ʥʘʧʨʠʤʝʨ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙʠʣʠʷ, ʨʘʟʥʦʦʙʨʘʟʠʷ, ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʥʘʣʠʯʠʝ ʧʦʟʠʪʠʚʥʳʭ ʠ 

ʥʝʛʘʪʠʚʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʵʚʪʨʦʬʠʢʘʮʠʠ) ʠ ʪ.ʧ. ɼʨʫʛʠʝ ʧʨʠʤʝʨʳ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ çʙʝʟ 

ʢʦʤʤʝʥʪʘʨʠʝʚè (ʨʠʩʫʥʦʢ ɸ.1ïɸ.7). 

3.2 ʉʚʷʟʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʩ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʡ ɺʣʘʜʠʚʦʩʪʦʢʘ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʛʨʘʜʠʝʥʪʘʤʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʩʚʦʝʦʙʨʘʟʠʝʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʧʨʠʯʝʤ ʚʣʠʷʥʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ 

ʟʥʘʯʠʤʦ ʩ ʧʦʟʠʮʠʡ ʩʪʘʪʠʩʪʠʢʠ (ʨʝʟʫʣʴʪʘʪʳ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦʦʪʚʝʪʩʪʚʠʡ: 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʵʬʬʝʢʪʘ p=0,001ï0,016 ʠ 

0,001ï0,021) [59]. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʚʘʨʠʘʮʠʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʛʨʫʥʪʦʚ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ 

ʘʢʚʘʪʦʨʠʠ ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ TPF (ʨʠʩʫʥʦʢ 3.4). 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʫʩʣʦʚʠʷ ʩʨʝʜʳ ʦʪʤʝʯʝʥʳ ʚ ʤʦʨʠʩʪʦʡ 

ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ (TPF<2,0). ʉ ʧʨʦʜʚʠʞʝʥʠʝʤ ʥʘ ʩʝʚʝʨ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜ 

TPF ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʠ ʜʦʩʪʠʛʘʝʪ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʚʦʢʨʫʛ ʶʞʥʦʡ 

ʦʢʦʥʝʯʥʦʩʪʠ ʧ-ʦʚʘ ʄʫʨʘʚʴʝʚʘ-ɸʤʫʨʩʢʦʛʦ (3,2) ʩ ʤʘʢʩʠʤʫʤʘʤʠ ʚ ʙʫʭʪʘʭ ɿʦʣʦʪʦʡ ʈʦʛ ʠ 

ɼʠʦʤʠʜ (4,8-5,0), ʟʘʪʝʤ ʚʥʦʚʴ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ ʢ ʟʘʧʘʜʫ, ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʠ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʫ. 

ɺ 2016 ʛ. ʥʝʥʘʨʫʰʝʥʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠ ̫ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʙʳʣʠ ʩʣʝʛʢʘ ʧʦʚʨʝʞʜʝʥʳ ʥʘ 23 

ʩʪʘʥʮʠʷʭ ʠʟ 30, ʘ ʫʤʝʨʝʥʥʦ ʠ ʩʠʣʴʥʦ çʠʩʧʦʨʯʝʥʥʳʤʠè ʦʢʘʟʘʣʠʩʴ ʯʝʪʳʨʝ ʠ ʪʨʠ ʩʪʘʥʮʠʠ 

(ʨʠʩʫʥʦʢ 3.5). ɺʳʩʦʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʜʝʚʷʪʠ 

ʪʦʯʢʘʭ, ʘ ʭʦʨʦʰʠʡ, ʫʤʝʨʝʥʥʳʡ, ʦʙʝʜʥʝʥʥʳʡ ʠ ʧʣʦʭʦʡ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 11, ʧʷʪʠ, ʪʨʝʭ ʠ 

ʜʚʫʭ. ʉʣʘʙʦʝ ʧʨʦʷʚʣʝʥʠʝ ʧʦʚʨʝʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʡ ʠ ʭʦʨʦʰʠʡ ʩʪʘʪʫʩ ʙʠʦʪʳ ʧʦʯʪʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʙʣʘʩʪʷʤ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʦʩʘʜʢʦʚ ʠ, ʥʘʦʙʦʨʦʪ, 

ʩʠʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ, ʦʙʝʜʥʝʥʥʳʡ ʠ ʧʣʦʭʦʡ ʩʪʘʪʫʩ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʩʦʧʨʷʞʝʥʳ ʩ ʩʠʣʴʥʳʤ ʠ 

ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ (ʪʘʙʣʠʮʘ 3.1). ʀʟʤʝʥʝʥʠʷ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʭʠʤʠʯʝʩʢʦʛʦ 
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ʟʘʛʨʷʟʥʝʥʠʷ ʦʩʘʜʢʦʚ, ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ ʩʪʘʥʮʠʠ Z1, ʛʜʝ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ 

ʦʪʷʛʦʱʝʥʳ ʧʨʦʮʝʩʩʘʤʠ ʛʥʠʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʜʝʬʠʮʠʪʦʤ ʢʠʩʣʦʨʦʜʘ, ʦʙʲʷʩʥʷʶʪ 65,3 ʠ 

54,0 % ʜʠʩʧʝʨʩʠʠ AMBI ʠ M-AMBI (ANOVA ï F=80,0 ʠ 75,3, p=0,000). 

 

ʈʠʩʫʥʦʢ 3.4 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ TPF ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ ʚ 2016 ʛ.: ʨʠʤʩʢʠʝ ʮʠʬʨʳ ï ʛʨʫʧʧʳ ʩʪʘʥʮʠʡ ʧʦ ʩʪʝʧʝʥʠ 

ʟʘʛʨʷʟʥʝʥʠʷ (I, II , III , IV ʠ V - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʯʪʠ ʯʠʩʪʳʝ, ʩʣʘʙʘʷ, ʫʤʝʨʝʥʥʘʷ, ʩʠʣʴʥʘʷ, 

ʵʢʩʪʨʝʤʘʣʴʥʘʷ; ʧʦ [60]). ʇʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ERLq ʠ ERMq - ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ 

ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʧʦ [40, 41]) 

 
ʈʠʩʫʥʦʢ 3.5 ï ɿʘʚʠʩʠʤʦʩʪʠ ʠʥʜʝʢʩʦʚ AMBI ʠ M-AMBI ʦʪ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʭʠʤʠʯʝʩʢʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ: ʢʨʠʚʳʝ ʰʪʨʠʭʦʚʳʝ ʣʠʥʠʠ - 95 % ʜʦʚʝʨʠʪʝʣʴʥʳʝ 

ʛʨʘʥʠʮʳ; ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʰʪʨʠʭʦʚʳʝ ʣʠʥʠʠ - ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ 

ʥʘʨʫʰʝʥʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ; ʩʪʘʥʮʠʷ Z1 

ʚʳʙʨʘʢʦʚʘʥʘ 
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ʊʘʙʣʠʮʘ 3.1 ï ʉʦʧʨʷʞʝʥʥʦʩʪʴ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʘʪʫʩʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʩ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ (ʩʪʘʥʮʠʷ a35 ʠʩʢʣʶʯʝʥʘ ʠʟ ʘʥʘʣʠʟʘ ʢʘʢ 

ʥʝʨʘʩʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʘʷ ʧʦ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʉʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʷ ʩʨʝʜʳ ʠʣʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʜʦʥʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ 

ɻʨʫʧʧʳ ʩʪʘʥʮʠʡ 
ʂ-ʋ 

ʪʝʩʪ 
I-II  

(n=17) 

III  

(n=7) 

IV-V 

(n=5) 

ʉʪʝʧʝʥʴ 

ʧʦʚʨʝʞʜʝʥʠʷ 

(AMBI) 

ʅʝ- ʠ ʩʣʘʙʦ ʧʦʚʨʝʞʜʝʥʥʦʝ 16 7 0 

0,000 ʋʤʝʨʝʥʥʦ ʧʦʚʨʝʞʜʝʥʥʦʝ 1 0 2 

ʉʠʣʴʥʦ ʧʦʚʨʝʞʜʝʥʥʦʝ 0 0 3 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ 

(M-AMBI) 

ɺʳʩʦʢʠʡ ʠ ʭʦʨʦʰʠʡ 15 5 0 

0.001 ʋʤʝʨʝʥʥʳʡ 2 2 0 

ʆʙʝʜʥʝʥʥʳʡ ʠ ʧʣʦʭʦʡ 0 0 5 

ʇʨʠʤʝʯʘʥʠʝ ï ʂ-ʋ - ʂʨʫʩʢʘʣʘ-ʋʦʣʣʠʩʘ: ʧʨʠʚʝʜʝʥʳ ʚʝʨʦʷʪʥʦʩʪʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ 

ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ. 

ʅʘ ʛʨʘʬʠʢʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʜʝʢʩʘ M-AMBI ʦʪ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ, ʢʨʦʤʝ 

ʚʳʙʨʘʢʦʚʘʥʥʦʡ ʩʪʘʥʮʠʠ Z1, ʠʤʝʝʪʩʷ ʝʱʝ ʮʝʣʳʡ ʨʷʜ ʪʦʯʝʢ ʩ ʧʦʥʠʞʝʥʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʩʪʘʪʫʩʦʤ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ TPF (ʨʠʩʫʥʦʢ 3.6). 

ʉʥʠʞʝʥʠʝ ʩʪʘʪʫʩʘ ʵʪʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ, ʢʦʪʦʨʳʡ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʨʨʠʛʝʥʥʳʤ ʩʪʦʢʦʤ ï ʚ ʚʝʨʰʠʥʫ ɸʤʫʨʩʢʦʛʦ 

ʟʘʣʠʚʘ ʚʧʘʜʘʝʪ ʨʝʢʘ ʈʘʟʜʦʣʴʥʘʷ, ʚ ʩʝʚʝʨʥʫʶ ʯʘʩʪʴ ʋʩʩʫʨʠʡʩʢʦʛʦ ï ʨʝʢʠ ɸʨʪʝʤʦʚʢʘ ʠ 

ʐʢʦʪʦʚʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʚʦʜʦʪʦʢʦʚ. 

 

ʈʠʩʫʥʦʢ 3.6 ï ɿʘʚʠʩʠʤʦʩʪʠ ʠʥʜʝʢʩʘ M-AMBI ʦʪ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ (TPF): ʢʨʘʩʥʳʤ ʦʙʚʝʜʝʥʳ ʩʪʘʥʮʠʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ, ʟʘʤʝʪʥʦ 

ʧʦʥʠʞʝʥʥʳʤ ʜʣʷ ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ; ʵʪʠ ʩʪʘʥʮʠʠ ʠʩʢʣʶʯʝʥʳ ʠʟ ʤʦʜʝʣʠ 

(ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
=0,872; ANOVA ï F=231,0, p=0,000) 
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ʉʪʘʥʮʠʠ 9a, 26a ʠ 35a ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʝʪʥʝʡ ʛʠʧʦʢʩʠʠ (ʨʠʩʫʥʦʢ 

3.7). ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʨʘʟʜʝʣʝ 2.2 ʵʪʦʪ ʜʝʬʠʮʠʪ ʢʠʩʣʦʨʦʜʘ ʚʦʟʥʠʢʘʝʪ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʠʟ-ʟʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʠʟʙʳʪʦʯʥʦʡ ʙʠʦʤʘʩʩʳ ʜʠʘʪʦʤʦʚʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦʡ ʜʠʥʘʤʠʢʠ ʚʦʜ ʠ ʧʨʠ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ 

ʘʢʪʠʚʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʨʠʯʝʤ ʩʥʠʞʝʥʠʝ ʥʘʩʳʱʝʥʥʦʩʪʠ ʚʦʜ O2 ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ 

ʠʩʪʦʨʠʯʝʩʢʦʤ ʧʣʘʥʝ [33, 61]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʩʧʳʰʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚʦ 

ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʳ ʧʘʚʦʜʢʦʚʳʤʠ ʩʙʨʦʩʘʤʠ ʙʠʦʛʝʥʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʦʙʲʝʤʘʭ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ 

ʩʪʦʢʘ ʨ. ʈʘʟʜʦʣʴʥʦʡ ʩ 2003 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʯʝʪʣʠʚʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʨʝʥʜ (ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ r=0,69, p=0,005) [34]. ʆʙ ʫʚʝʣʠʯʝʥʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ï 

ʬʦʩʬʘʪʦʚ, ʥʠʪʨʘʪʦʚ ʠ ʪ.ʜ. ï ʚʙʣʠʟʠ ʚʧʘʜʝʥʠʷ ʦʩʥʦʚʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ 

ʨ. ʈʘʟʜʦʣʴʥʦʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [62]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʧʦʥʠʞʝʥʥʦʝ ʢʘʯʝʩʪʚʦ ʩʨʝʜʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʦʭʨʘʥʠʪʩʷ ʠ ʚ ʥʝʜʘʣʝʢʦʤ 

ʙʫʜʫʱʝʤ, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ 

ʩʦʙʳʪʠʷ ʩ ʨʘʟʚʠʪʠʝʤ ʧʦʯʪʠ ʤʝʨʪʚʦʡ ʟʦʥʳ (ʢʘʢ ʥʘ ʩʪʘʥʮʠʠ Z1). 

 
ʈʠʩʫʥʦʢ 3.7 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʫ ʜʥʘ ʚ ʘʚʛʫʩʪʝ 

2008 ʛ. (ʚʚʝʨʭʫ, ʧʦ [33]) ʠ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʘ PoF2, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ çʪʝʨʨʠʛʝʥʥʳʡ ʩʪʦʢè 

(ʚʥʠʟʫ, ʧʦ [60]) 



82 

ʉʪʘʥʮʠʠ 2a, 16a, 6u, 13u ʠ 21u ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʙʣʘʩʪʷʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʩʠʣʴʥʦʤʫ 

ʚʣʠʷʥʠʶ ʪʝʨʨʠʛʝʥʥʦʛʦ ʩʪʦʢʘ (ʨʠʩʫʥʦʢ 3.7). ɽʛʦ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʪʦʢʦʤ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ ʚʟʚʝʩʠ, ʢʦʪʦʨʘʷ ʟʘʩʦʨʷʝʪ ʬʠʣʴʪʨʫʶʱʠʝ ʘʧʧʘʨʘʪʳ, 

ʟʘʪʨʫʜʥʷʷ ʧʠʪʘʥʠʝ, ʜʳʭʘʥʠʝ ʠ ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ ʤʝʪʘʙʦʣʠʟʤʘ, ʘ ʪʦ ʠ ʧʨʦʩʪʦ ʟʘʩʳʧʘʝʪ 

ʜʦʥʥʳʭ ʞʠʚʦʪʥʳʭ ï ʚ ʧʝʨʠʦʜ ʧʘʚʦʜʢʘ ʚ 2018 ʛ. (ʩʝʨʝʜʠʥʘ ʘʚʛʫʩʪʘ) ʩʣʦʡ ʥʘʠʣʢʘ ʜʦʩʪʠʛʘʣ 

7ï8 ʤʤ, ʧʨʠʯʝʤ ʥʘ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʫʩʪʴʝʚ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ. 

ʆʩʦʙʥʷʢʦʤ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʩʪʦʠʪ ʩʪʘʥʮʠʷ 4a, ʥʘ ʢʦʪʦʨʦʡ ʙʝʥʪʦʩʥʦʝ ʥʘʩʝʣʝʥʠʝ 

ʦʙʣʘʜʘʣʦ ʚʳʩʦʢʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ. ʕʪʘ ʪʦʯʢʘ ʦʧʨʦʙʦʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚʙʣʠʟʠ 

ʚʳʭʦʜʘ ʢʦʣʣʝʢʪʦʨʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ (5 ʤ); ʧʦʩʣʝʜʥʝʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʭʦʨʦʰʫʶ ʘʵʨʘʮʠʶ ʠ ʦʯʠʱʝʥʠʝ ʵʧʠʙʝʥʪʦʩʘ ʟʘ ʩʯʝʪ ʪʫʨʙʫʣʝʥʪʥʦʛʦ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ, ʩʢʦʨʝʝ ʚʩʝʛʦ, çʨʘʙʦʪʘʝʪè 

ʢʦʥʮʝʧʮʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ [63], ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʩʣʘʙʦʝ ʠ ʫʤʝʨʝʥʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʪʨʦʬʥʦʩʪʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ ï 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ ï ʫʚʝʣʠʯʝʥʠʝʤ 

ʯʠʩʣʘ ʚʠʜʦʚ, ʫʩʣʦʞʥʝʥʠʝʤ ʤʝʞʚʠʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ AMBI ʠ M-AMBI ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʦʩʪʦʷʥʠʷ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʠ ʥʘʛʣʷʜʥʦ ʦʙʲʷʩʥʝʥʳ 

ʧʨʠ ʥʘʣʠʯʠʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʥʘʷ 

ʧʨʠʯʠʥʳ ʵʪʠʭ ʚʘʨʠʘʮʠʡ, ʤʦʞʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ ʠʣʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. 
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ɿɸʂʃʖʏɽʅʀɽ 

ɿʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʥʘ 2019 ʛ. ʨʘʙʦʪʳ ʧʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʟʘʜʘʥʠʝʤ, ʚʳʧʦʣʥʝʥʳ ʧʦʣʥʦʩʪʴʶ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʘʥʘʣʠʟʘ ʠ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʝʝ ʟʘʢʣʶʯʝʥʠʝ. 

1) ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, 

ʩʦʜʝʨʞʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʫ ʜʣʷ ʘʢʚʘʪʦʨʠʠ ʢ ʩʝʚʝʨʫ ʦʪ ʫʩʪʴʷ ʨʝʢʠ 

ʊʫʤʘʥʥʦʡ, ʟʘʣʠʚʘʤ ɸʤʫʨʩʢʠʡ, ʋʩʩʫʨʠʡʩʢʠʡ, ʧʨʦʣʠʚʫ ɹʦʩʬʦʨ ɺʦʩʪʦʯʥʳʡ ʠ ʙʫʭʪʝ ɿʦʣʦʪʦʡ ʈʦʛ 

(ʵʢʩʧʝʜʠʮʠʠ 1996ï2019 ʛʛ.). ʈʘʟʨʘʙʦʪʘʥʘ ʩʢʨʠʧʪʦʚʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʠʜʦʚ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ Cʦʨʛ., ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʯʠʩʣʝʥʠʷ ʚ çʧʘʢʝʪʥʦʤè ʨʝʞʠʤʝ 

(ʣʶʙʦʝ ʨʘʟʫʤʥʦʝ ʯʠʩʣʦ ʚʠʜʦʚ). ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʶʱʝʡʩʷ ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ AMBI, ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʝʣʝʥʠʷ ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

(ʤʦʜʝʣʠ eHOF). 

2) ɺ ʨʝʟʫʣʴʪʘʪʝ, ʠʥʜʝʢʩʳ AMBI ʠ M-AMBI (AZTI Marine Biotic Index ʠ Multivariate AZTI 

Marine Biotic Index), ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ɽʉ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ 

ʩʦʩʪʦʷʥʠʷ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʧʦʣʥʦʩʪʴʶ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. 

3) ʇʦ ʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʶʱʝʡʩʷ ʚ ʙʘʟʝ AMBI , ʠ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ ʠʟ 262 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʦʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʥʝ ʠʤʝʚʰʠʭ ʛʨʫʧʧʦʚʫʶ ʘʩʩʠʛʥʘʮʠʶ, ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʙʦʣʝʝ 95 % ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ 163 ʪʘʢʩʦʥʘ: 75 ʦʪʥʝʩʝʥʳ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʛʨʫʧʧʝ GI, 63 ï ʢ GII, 20 ï ʢ GIII, ʯʝʪʳʨʝ ï ʢ GIV ʠ ʦʜʠʥ ï ʢ GV. ʀʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʜʘʥʥʳʭ, ʥʝ 

ʫʜʘʣʦʩʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 40 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ. ʕʪʠ ʞʠʚʦʪʥʳʝ ʨʝʜʢʠ ʠ 

ʤʘʣʦʯʠʩʣʝʥʥʳ, ʠ ʠʭ ʠʩʢʣʶʯʝʥʠʝ ʧʨʠ ʚʳʯʠʩʣʝʥʠʷʭ AMBI ʠ M-AMBI ʥʝ ʚʝʜʝʪ ʢ ʟʘʤʝʪʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚʝʣʠʯʠʥ ʵʪʠʭ ʠʥʜʝʢʩʦʚ. 

4) ɼʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ GI 

ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʭʘʨʘʢʪʝʨʥʘ ʚʳʨʘʞʝʥʥʘʷ ʣʝʚʦʩʪʦʨʦʥʥʷʷ 

ʘʩʠʤʤʝʪʨʠʷ ʤʦʜʝʣʴʥʳʭ ʢʨʠʚʳʭ ʠ ʥʠʰ (ʤʦʜʝʣʠ II ʠ V ʪʠʧʘ, ʨʝʞʝ ï III), ʘ ʪʘʢʞʝ ʫʟʢʠʝ 

ʜʠʘʧʘʟʦʥʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ. ʈʘʩʧʨʝʜʝʣʝʥʠ ̫ʪʘʢʩʦʥʦʚ ʛʨʫʧʧʳ GII ʦʧʠʩʳʚʘʪʁʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʤʦʜʝʣʷʤʠ; ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ï ʰʠʨʦʢʠʝ ʧʨʝʜʝʣʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʷʚʥʳʭ ʚʩʧʳʰʝʢ ʧʣʦʪʥʦʩʪʠ. ɺ ʧʘʪʪʝʨʥʝ ʠʟʤʝʥʝʥʠʡ ʛʨʫʧʧʳ GIII  

ʦʪʯʝʪʣʠʚʳ ʧʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ Cʦʨʛ. (ʚʧʣʦʪʴ ʜʦ ʩʝʨʝʜʠʥʳ ʝʛʦ 

ʜʠʘʧʘʟʦʥʘ, ʤʦʜʝʣʠ ï IV ʠ V ʪʠʧʘ, ʨʝʞʝ ï VI ʠ VII  ʩ ʦʜʥʠʤ ʵʢʩʪʨʝʤʫʤʦʤ). ʆʩʥʦʚʥʦʡ ʯʝʨʪʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ GIV ʷʚʣʷʝʪʩʷ ʦʪʯʝʪʣʠʚʘʷ ʧʨʘʚʘʷ ʘʩʠʤʤʝʪʨʠʷ (ʤʦʜʝʣʠ V, VI, VII  ʪʠʧʘ). ʃʠʰʴ 

ʧʨʠ ʦʯʝʥʴ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ Cʦʨʛ. ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʡ ʛʨʫʧʧʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʈʘʩʧʨʝʜʝʣʝʥʠʷ 



84 

GV ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʝʟʢʦʡ ʧʨʘʚʦʡ ʘʩʩʠʤʝʪʨʠʝʡ (ʤʦʜʝʣʠ II ʠ III  ʪʠʧʘ), ʧʨʠʯʝʤ ʵʪʠ ʞʠʚʦʪʥʳʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʘʞʝ ʧʨʠ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ Cʦʨʛ.. 

5) ɺʠʜʘʤʠ-ʵʪʘʣʦʥʘʤʠ ʜʣʷ ɻʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ GI ʷʚʣʷʶʪʩʷ A. macrocephala, 

E. cordatum, P. rathbuni; ʚ ʛʨʫʧʧʝ GII ï M. sarsi, O. sarsii, G. capitata, G. maculata, P. orientalis, 

E. tenuis; ʚ ʛʨʫʧʧʝ GIII ï S. inflatum, T. lubrica, C. crassicorne ʠ P. caudatus, ʚ GIV ï S. bassi, ʚ 

GV ï P. amurensis ʠ C. capitata. ʀʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ ʚʩʝʭ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʚʜʦʣʴ 

ʛʨʘʜʠʝʥʪʘ Cʦʨʛ. ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʯʝʨʪʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ. 

6) ɸʥʘʣʠʟ ʤʦʜʝʣʝʡ, ʥʠʰ ʠ ʢʦʣʝʙʘʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ 22 ʚʠʜʦʚ ʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʪʘʢʩʦʥʦʚ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ, ʧʨʠʧʠʩʘʥʥʳʭ ʚ ʙʘʟʝ AMBI  ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ GI, ʧʦʟʚʦʣʠʣ 

ʧʝʨʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ Diastylis sp., Melita sp. ʠ Monoculodes sp. ʚ ʛʨʫʧʧʫ GII, D. dawsoni ï ʚ 

GIV, ʘ A. suecica ʠ P. harmeri ï ʚ GIII. ʀʟ 45 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʫʧʧʳ GII 42 ʩʦʭʨʘʥʠʣʠ ʩʚʦʶ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, A. catherinae ʧʝʨʝʚʝʜʝʥ ʚ GI, G. unicornis ʠ M. truncata ï ʚ GIII; 24 ʠʟ 27 

ʪʘʢʩʦʥʦʚ ʛʨʫʧʧʳ GIII ʩʙʝʨʝʛʣʠ ʩʚʦʶ ʘʩʩʠʛʥʘʮʠʶ, ʘ ʪʨʠ ï ʧʦʤʝʥʷʣʠ: Nereis sp. ʧʝʨʝʥʝʩʝʥ ʚ 

GIV, ʘ N. latericeus ʠ S. bombyx ï ʚ GII. ʀʟ ʚʦʩʴʤʠ ʚʠʜʦʚ ʛʨʫʧʧʳ GIV ʚ ʥʝʡ ʞʝ ʦʩʪʘʣʠʩʴ 

ʯʝʪʳʨʝ ʠ ʩʪʦʣʴʢʦ ʞʝ ʝʝ ʩʤʝʥʠʣʠ: C. setosa, C. cirratus, Polydora sp. ï ʥʘ GIII, ʘ ʢʦʤʧʣʝʢʩ çL. 

longifoliaè ï ʥʘ GII; ʚʩʝ ʪʨʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷ GV ʥʝ ʠʟʤʝʥʠʣʠ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ. ɺʩʝʛʦ 

ʛʨʫʧʧʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʙʳʣʘ ʠʟʤʝʥʘ ʫ 16 ʞʠʚʦʪʥʳʭ. 

7) ʅʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠ,̫ ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʡ ʧʣʦʪʥʦʩʪʠ 

ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʠ ʩʨʘʚʥʝʥʠʡ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ ʵʪʘʣʦʥʥʳʭ ʚʠʜʦʚ, 18 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʠʟ 52 ʚʠʜʦʚ ʠ ʪʘʢʩʦʥʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ ʥʝʠʟʚʝʩʪʥʦʡ 

ʘʩʩʠʛʥʘʮʠʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʛʨʫʧʧʝ GI, ʜʝʚʷʪʴ ï ʢ GII, 14 ï ʢ GIII, ʚʦʩʝʤʴ ï ʢ GIV, ʪʨʠ ï ʢ GV. 

ɺʩʝʛʦ, ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʠʟ 262 

ʥʝʨʘʩʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʜʣʷ 222 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʦʥʥʦʡ ʬʘʫʥʳ, ʚʢʣʶʯʘʷ ʚʩʝʭ ʜʦʤʠʥʘʥʪʦʚ ʠ ʩʫʙʜʦʤʠʥʘʥʪʦʚ. 

8) ɺʳʧʦʣʥʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʧʦʟʚʦʣʷʶʪ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ AMBI ʠ M-AMBI ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʜʦʥʥʦʡ ʬʘʫʥʳ ʠ 

ʩʦʩʪʦʷʥʠʷ ʩʘʤʠʭ ʘʢʚʘʪʦʨʠʡ, ʘʥʘʣʠʟʘ ʝʛʦ ʵʚʦʣʶʮʠʠ ʚʦ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʧʨʠʯʠʥ 

ʠʟʤʝʥʝʥʠʡ ʢʘʯʝʩʪʚʘ ʤʦʨʩʢʦʡ ʩʨʝʜʳ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʠʥʜʝʢʩʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ 

ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ɺʘʨʠʘʮʠʠ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ AMBI ʠ M-AMBI ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʩʪʦʷʥʠʷ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ 

ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʠ ʥʘʛʣʷʜʥʦ ʦʙʲʷʩʥʝʥʳ ʧʨʠ ʥʘʣʠʯʠʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʥʘʷ ʧʨʠʯʠʥʳ ʵʪʠʭ ʚʘʨʠʘʮʠʡ, ʤʦʞʥʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ ʠʣʠ ʝʝ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. 
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ʇʈʀʃʆɾɽʅʀɽ ɸ 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʨʩʢʦʡ ʩʨʝʜʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ, ʥʘʡʜʝʥʥʳʝ ʥʘ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʠ ʧʨʠʤʝʨʳ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʤʦʨʩʢʦʡ ʩʨʝʜʳ 

ʊʘʙʣʠʮʘ ɸ.1 ï ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʚʠʜʦʚ ʠʟʚʝʩʪʥʦʡ ʘʩʩʠʛʥʘʮʠʠ ʚ ʙʘʟʝ AMBI : 

ʚʝʣʠʯʠʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ɸʢʘʠʢʝ (AIC; ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʳ 

ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ) 

ʊʘʢʩʦʥ 
ɹʘʟʘ 

AMBI  

ʄʦʜʝʣʴ 

I II  III  IV  V VI  VII  

Actiniaria fam. gen. sp. II  81153 79615 79498 79338 79127 79338 79338 

Alveinus ojianus I 31889 28238 27577 27585 27494 28238 28238 

Ampelisca macrocephala I 75658 70727 70611 70624 70618 70624 70624 

Anonyx sp. II  53762 50032 49637 49686 49564 49879 50032 

Arca boucardi I 38963 38533 37768 36953 36433 36953 36953 

Aricidea catherinae II  57609 54866 51494 47738 46925 47738 47738 

Aricidea suecica I 19652 19432 18245 10376 10376 10376 10376 

Asabellides sibirica I 22574 22539 22293 21909 21907 21909 21909 

Ascidia fam. gen. sp. III  85679 85546 85250 77668 77607 77668 77532 

Asterina pectinifera II  74640 67388 67388 67388 67388 67388 67388 

Brada sp. I 41562 41040 40330 39410 39260 39410 39349 

Byblis sp. I 35259 34500 34324 38277 38277 38277 38277 

Capitella capitata V 89326 67795 66586 67006 ï 66721 67006 

Capitellidae gen. sp. V 66537 65483 65483 65483 65483 65483 65483 

Caprellidae gen. sp. II  53780 51467 50598 48627 48627 48627 48627 

Cerebratulus marginatus III  42938 42606 42606 42606 42606 42605 42435 

Cerebratulus sp. III  45648 44512 43791 42637 42610 42921 42637 

Chaetozone setosa IV  69675 64475 63189 62791 62749 62791 62749 

Chone sp II  64683 60024 59968 59842 59414 59842 59846 

Cirratulus cirratus IV  61203 60351 57008 56437 56395 56437 56437 

Cistenides granulata II  23040 22797 22797 22797 22797 22797 22797 

Crangon sp. I 25909 25104 25104 25104 25104 25104 25104 

Crassicorophium 

crassicorne 
III  58100 57430 56862 56659 56657 56659 56659 

Cumacea. fam. gen. sp. I 14250 14062 14001 14037 14036 14037 14037 

Diastylis alaskensis II  53109 52705 52705 52705 52705 52699 52705 

Diastylis goodsiri II  18410 18187 18161 17176 17176 17177 17176 

Diastylis sp. I 15526 14743 14544 14743 14743 14743 14101 

Diastylopsis dawsoni I 52092 51118 50983 50970 50968 50970 50803 

Dipolydora cardalia IV  67784 67616 65811 64053 64054 64054 64055 

Echinocardium cordatum I 53160 42695 42695 42695 42695 42695 42695 

Ennucula tenuis II  65065 62017 61282 61507 61505 61507 61507 

Eteone longa III  45627 45624 45623 41480 40783 41480 41480 

Eteone sp. III  56501 56493 56493 55686 55669 55686 55686 

Eulalia bilineata II  76634 76216 75574 75793 75791 75793 75786 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɸ.1 

ʊʘʢʩʦʥ 
ɹʘʟʘ 

AMBI  
ʄʦʜʝʣʴ 

Glycera capitata II  97762 95736 95736 95736 95736 95736 95733 

Glycera sp. II  52181 49747 49747 49747 49747 49744 49747 

Glycera tesselata II  11346 11214 11027 9963 9963 9963 9963 

Glycera unicornis II  38293 37846 35766 24533 24533 24533 24533 

Glycinde armigera II  87505 87503 87503 87338 87337 87338 81592 

Goniada maculata II  91439 85846 85845 85845 84387 85836 85846 

Harmothoe imbricata II  47640 47371 46793 47198 47195 47198 47198 

Harmothoe sp. II  53460 53075 52246 48793 48793 48793 47267 

Holothuroidea fam. gen. sp. I 34750 33330 32992 33195 33191 33330 32992 

Laonice cirrata II  90807 85029 85029 85029 85029 85029 85004 

Liocyma fluctuosa I 42151 39732 39239 39062 38944 39732 38944 

Lumbrineris longifolia IV  127619 126599 115140 105450 104772 105450 102431 

Macoma calcarea II  45012 43184 43128 43106 42556 43106 43101 

Macoma incongrua II  34377 34373 34373 34373 34373 25663 24865 

Macoma nipponica III  23820 23798 23638 23406 23404 23406 23407 

Macoma tokyoensis II  53472 52354 52352 52350 50101 50235 50101 

Magelona longicornis II  64798 64764 64138 62179 61972 62162 56615 

Maldane sarsi II  51462 50748 50526 49741 49539 49741 49741 

Mediomastus californiensis III  29670 29478 29091 27888 27668 27882 27888 

Melinna elisabethae III  66574 65817 65799 65786 64871 65791 65786 

Melita sp. I 49524 49437 49437 49437 49437 49415 48795 

Monoculodes sp. I 74162 69345 69086 69345 69345 69345 69345 

Mya sp. II  61222 61084 61012 60975 60975 60975 60975 

Mya truncata II  34942 34890 33976 33115 33115 33115 33121 

Nemertea fam. gen. sp. III  95808 90056 90056 90056 90056 90056 90056 

Nephtys caeca II  31346 31344 31344 30291 30291 30291 30294 

Nephtys sp. II  54046 46571 46099 45603 45093 46571 45243 

Nereis sp. II I 95576 92557 92557 92557 92557 92506 84898 

Nothria sp. II  18196 16622 15775 13663 13663 16622 13663 

Notomastus latericeus III  73359 72902 72219 72631 72629 72631 72626 

Onuphis iridescens II  36966 23776 23088 22714 22714 22714 23776 

Ophelina acuminata III  46039 44754 44510 44351 44351 44351 44351 

Ophiura sarsii II  63801 63112 62242 61105 60996 61105 60937 

Orchomenella sp. II  58880 57129 57119 55416 55416 55419 55416 

Owenia fusiformis II  89153 85531 84639 84774 84773 84774 84774 

Pagurus sp. II  50784 44172 43897 44172 44172 44172 44172 

Paradorippe granulata II  23653 22615 22320 22615 22615 22615 22615 

Paranaitis polynoides II  32870 32119 31587 31361 31361 31361 31361 

Pectinaria hyperborea I 26790 26194 25721 23778 23778 23778 23778 

Pherusa plumosa III  50844 50844 50844 47282 46701 47282 47282 
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ʊʘʢʩʦʥ 
ɹʘʟʘ 

AMBI  
ʄʦʜʝʣʴ 

Philine argentata II  49292 49177 49177 48817 48188 48321 48817 

Philine orientalis II  68241 68194 68111 67703 65947 67703 62965 

Pholoe minuta II  126021 126021 126021 125124 124155 125124 124870 

Phoronopsis harmeri I 69576 69394 68047 66921 65763 66921 66921 

Phyllodoce groenlandica IV  66747 66718 66718 66605 66600 66605 58931 

Pinnixa rathbuni I 58676 57268 56971 57010 57010 57005 57010 

Polydora sp. IV  45568 45329 43365 42603 42042 42603 42406 

Potamilla reniformis II  47734 47540 47012 46525 46124 46525 46525 

Potamocorbula amurensis V 19755 19623 19278 15147 15147 15147 15147 

Praxillella gracilis III  61993 57605 53776 47804 47066 47804 47066 

Praxillella praetermissa III  58719 56796 55962 53080 52898 53080 53080 

Praxillella sp. III  54524 53251 53229 53231 53231 53231 53231 

Priapulus caudatus III  63479 63471 63471 62519 62513 62519 62519 

Prionospio malmgreni IV  30778 30771 30771 30261 30261 30261 30261 

Protomedeia popovi II  24566 23974 23768 23704 23703 23704 23703 

Protothaca jedoyensis II  21209 20747 20627 20400 20298 20400 20400 

Raeta pulchella III  74020 73799 73411 73641 73637 73641 73641 

Sabellidae. gen. sp. I 31019 30401 30401 30401 30401 30401 30401 

Scalibregma inflatum III  84878 84850 83884 83444 83444 83444 83444 

Scolelepis sp. III  23383 23351 23343 23351 20700 23351 23351 

Scoloplos armiger III  102466 98326 97666 98095 82987 98095 95213 

Serripes groenlandicus I 42654 42077 42077 41843 41842 42048 41843 

Sigambra bassi IV  89519 87779 83362 85270 85270 85270 85270 

Sipuncula fam. gen. sp. I 70566 68906 66830 65781 68740 68741 68447 

Spionidae gen. sp. III  69210 68945 68213 678741 66068 67830 64458 

Spiophanes berkeleyorum III  47392 47389 47388 47083 47072 47083 45818 

Spiophanes bombyx III  71885 69310 69310 69310 69310 69279 69310 

Sternaspis scutata III  45941 44657 43711 41966 41966 41966 41966 

Theora lubrica III  61211 61203 61202 60110 60109 60110 60110 

Tritodynamia rathbunae II  10202 10186 10186 8937 8937 8937 8937 

Westwoodilla sp. II  77968 76713 76713 76713 76713 76519 76713 

ʊʘʙʣʠʮʘ ɸ.2 ï ʅʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʚ ʪʦʯʢʘʭ ʦʪʙʦʨʘ ʧʨʦʙ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʘʢʚʘʪʦʨʠʷʭ 

ʉʪʘʥʮʠʷ ɻʣʫʙʠʥʘ, ʤ 
TPF,  

ʫʩʣ. ʝʜ. 
Cʦʨʛ., % 

ʉʦʜʝʨʞʘʥʠʝ 

ʘʣʝʚʨʦʧʝʣʠʪʦʚ, % 
ʊʠʧ ʛʨʫʥʪʘ 

ɸʢʚʘʪʦʨʠʷ ʢ ʩʝʚʝʨʫ ʦʪ ʫʩʪʴʷ ʨʝʢʠ ʊʫʤʘʥʥʦʡ, 1996 ʛ. 

T1 10 1.25 10.20 13.7 ʇʝʩʦʢ ʤʝʣʢʠʡ 

T2 51 1.75 10.50 44.2 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

T3 62 2.00 9.50 30.3 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

T4 67 2.00 5.20 16.5 ʇʝʩʦʢ ʩʨʝʜʥʠʡ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɸ.2 

ʉʪʘʥʮʠʷ ɻʣʫʙʠʥʘ, ʤ 
TPF,  

ʫʩʣ. ʝʜ. 
Cʦʨʛ., % 

ʉʦʜʝʨʞʘʥʠʝ 

ʘʣʝʚʨʦʧʝʣʠʪʦʚ, % 
ʊʠʧ ʛʨʫʥʪʘ 

T5 11 1.00 1.00 2.4 ʇʝʩʦʢ ʤʝʣʢʠʡ 

T6 11 2.25 12.00 48.7 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

T7 21 1.25 0.40 0.8 ʇʝʩʦʢ ʩʨʝʜʥʠʡ 

T8 28 1.25 0.50 0.4 ʇʝʩʦʢ ʩʨʝʜʥʠʡ 

T9 52 1.25 0.70 0.7 ʇʝʩʦʢ ʩʨʝʜʥʠʡ 

T10 11 1.25 0.80 6.7 ʇʝʩʦʢ ʤʝʣʢʠʡ 

T11 9 1.25 2.00 2.2 ʇʝʩʦʢ ʤʝʣʢʠʡ 

T12 27 1.75 10.20 34.4 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

T13 26 1.50 0.60 0.7 ʇʝʩʦʢ ʩʨʝʜʥʠʡ 

T14 52 1.50 1.30 3.7 ʇʝʩʦʢ ʩʨʝʜʥʠʡ 

T15 51 1.50 2.50 13.8 ʇʝʩʦʢ ʤʝʣʢʠʡ 

T16 27 1.50 0.60 0.4 ʇʝʩʦʢ ʛʨʘʚʠʡʥʳʡ 

T17 35 2.00 15.70 29.7 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

T18 33 2.00 13.70 46.4 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

T19 21 1.50 22.50 59.1 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

T20 7 1.25 6.00 1.3 ʇʝʩʦʢ ʩʨʝʜʥʠʡ 

T23 20 1.25 1.70 7.5 ʇʝʩʦʢ ʩʨʝʜʥʠʡ 

T24 43 1.25 2.00 12.2 ʇʝʩʦʢ ʤʝʣʢʠʡ 

T25 26 1.25 1.80 9.3 ʄʝʣʢʠʡ ʧʝʩʦʢ 

T26 20 1.50 1.10 0.8 ʇʝʩʦʢ ʩʨʝʜʥʠʡ 

ʇʨʠʙʨʝʞʴʝ ɺʣʘʜʠʚʦʩʪʦʢʘ, 2001 ʛ. 

A10 16 2.80 2.37 59.9 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

A11 9 2.00 2.00 99.3 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

A12 16 2.00 2.37 88.0 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

A16 17 2.40 3.28 96.1 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

A24 21 3.60 3.46 89.9 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

A37 35 2.40 3.37 82.9 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

A39 32 2.40 2.68 71.4 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

A4 6 2.20 1.73 88.4 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

A42 14 2.00 0.82 59.9 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

A55 23 2.80 4.28 88.1 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

A59 22 2.80 5.37 83.8 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

A6 9 2.00 1.91 98.9 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

A8 20 2.40 2.64 99.4 ʇʝʣʠʪ 

A9 18 2.60 2.28 99.6 ʇʝʣʠʪ 

U100 18 3.40 3.28 43.8 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

U103 20 1.80 2.37 74.1 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

U104 6 2.00 1.91 94.9 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

U105 41 2.20 2.09 47.8 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

U106 27 1.80 0.73 72.8 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

U108 48 1.60 0.46 12.3 ʇʝʩʦʢ ʤʝʣʢʠʡ 

U11 22 1.80 1.00 13.8 ʇʝʩʦʢ ʤʝʣʢʠʡ 



95 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɸ.2 

ʉʪʘʥʮʠʷ ɻʣʫʙʠʥʘ, ʤ 
TPF,  

ʫʩʣ. ʝʜ. 
Cʦʨʛ., % 

ʉʦʜʝʨʞʘʥʠʝ 

ʘʣʝʚʨʦʧʝʣʠʪʦʚ, % 
ʊʠʧ ʛʨʫʥʪʘ 

U16 14 1.80 0.27 6.9 ʇʝʩʦʢ ʤʝʣʢʠʡ 

U17 15 1.80 0.36 17.6 ʇʝʩʦʢ ʤʝʣʢʠʡ 

U18 19 2.80 0.91 14.0 ʇʝʩʦʢ ʤʝʣʢʠʡ 

Z18 18 1.80 0.46 40.6 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z19 13 2.00 0.46 46.3 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z23 19 2.80 3.18 52.3 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z11 19 4.00 9.28 53.4 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z12 24 2.80 9.46 43.2 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z22 18 3.80 0.73 62.5 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

Z7 18 4.40 11.65 56.1 ɸʣʝʚʨʠʪ ʛʨʘʚʠʡʥʳʡ 

A24a 16 2.80 1.91 41.3 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

A28 9 1.60 1.82 73.8 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ, 2005 ʛ. 

7 2.5 2.40 16.10 89.9 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

24 5 2.60 15.90 94.6 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

27 7 2.00 18.50 96.7 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

47 6 2.20 17.40 99.5 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

56 16 2.60 20.40 96.8 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

60 14 2.40 20.40 99.1 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

61 7 2.60 15.90 99.4 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

65 1.5 2.00 3.90 26.7 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

66 5 2.40 13.30 98.2 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

85 5.5 2.40 14.70 98.9 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

97 18 2.00 22.80 99.4 ʇʝʣʠʪ 

98 15 2.40 19.10 98.5 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

10n 1 2.20 24.50 16.7 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

11n 0.5 2.40 29.50 92.6 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

1n 0.7 2.40 14.30 88.6 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

2n 1.5 2.40 15.20 97.7 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

3n 18 2.20 28.60 94.8 ʇʝʣʠʪ 

8n 1 2.40 3.70 1.1 ɻʨʘʚʠʡ ʧʝʩʯʘʥʳʡ 

9n 3 2.20 12.90 90.1 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

A11 5 2.40 17.55 98.9 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

A16 15 3.00 19.30 98.3 ʇʝʣʠʪ 

A4 5 2.60 16.00 98.4 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

A6 8 2.40 17.40 98.9 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

A8 18 2.60 21.50 99.4 ʇʝʣʠʪ 

A9 16 2.60 22.40 99.6 ʇʝʣʠʪ 

ʇʨʠʙʨʝʞʴʝ ɺʣʘʜʠʚʦʩʪʦʢʘ, 2016 ʛ. 

Z-1 9 5.00 3.66 73.8 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

Z-11 21 4.40 4.17 73.0 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z-12 24 4.00 6.23 70.8 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɸ.2 

ʉʪʘʥʮʠʷ ɻʣʫʙʠʥʘ, ʤ 
TPF,  

ʫʩʣ. ʝʜ. 
Cʦʨʛ., % 

ʉʦʜʝʨʞʘʥʠʝ 

ʘʣʝʚʨʦʧʝʣʠʪʦʚ, % 
ʊʠʧ ʛʨʫʥʪʘ 

Z-22 18 4.80 4.13 45.0 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

Z-7 15 5.00 10.20 47.2 ɸʣʝʚʨʠʪ ʛʨʘʚʠʡʥʳʡ 

Z-14 27 3.80 4.11 81.4 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z-18 30 3.80 2.78 63.7 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z-19 28 4.00 4.90 86.4 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z-23 37 3.00 3.55 67.2 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

11u 15 2.80 0.11 26.6 ʇʝʩʦʢ ʤʝʣʢʠʡ 

17u 12 3.80 0.61 23.6 ʇʝʩʦʢ ʤʝʣʢʠʡ 

20u 30 2.80 1.10 24.0 ʇʝʩʦʢ ʤʝʣʢʠʡ 

34a 15 2.20 1.00 14.8 ʇʝʩʦʢ ʤʝʣʢʠʡ 

40u 27 1.80 1.94 62.4 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

43u 27 2.60 0.20 11.0 ʇʝʩʦʢ ʤʝʣʢʠʡ 

47a 16 3.20 1.26 28.0 ʇʝʩʦʢ ʤʝʣʢʠʡ 

50a 15 2.20 0.96 21.7 ʇʝʩʦʢ ʤʝʣʢʠʡ 

55u 28 2.40 0.76 41.7 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

57u 38 2.40 0.86 12.4 ʇʝʩʦʢ ʤʝʣʢʠʡ 

59u 20 2.60 1.30 19.7 ʇʝʩʦʢ ʤʝʣʢʠʡ 

62a 35 2.20 3.47 39.8 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

26a 21 2.80 4.03 88.1 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

35a 25 2.40 3.23 79.1 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

9a 17 2.40 3.08 99.6 ʇʝʣʠʪ 

13u 12 2.60 1.66 45.6 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

16a 18 2.80 3.14 83.8 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

21u 18 1.80 0.77 51.7 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

2a 10 2.80 1.58 99.5 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

4a 5 3.20 1.78 89.9 ʇʝʣʠʪ ʘʣʝʚʨʠʪʦʚʳʡ 

6u 10 3.20 1.81 52.6 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

ʇʨʠʙʨʝʞʴʝ ɺʣʘʜʠʚʦʩʪʦʢʘ, 2018 ʛ. 

A11  7 2.60 2.08 99.3 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

A12  4 2.40 1.35 88.4 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

A16  18 3.40 2.47 96.1 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

A24  21 3.60 2.76 89.9 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

A28  14 2.00 1.32 59.9 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

A35  30 2.20 0.89 17.6 ʇʝʩʦʢ ʤʝʣʢʠʡ 

A37  36 2.40 2.71 82.9 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

A52  8 2.40 1.65 88.0 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

U100  22 3.40 2.29 43.8 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

U103  18 2.20 0.65 7.4 ʇʝʩʦʢ ʤʝʣʢʠʡ 

U104  7 2.40 1.45 94.9 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

U105  14 2.20 0.92 47.8 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

U106  42 2.40 1.96 72.8 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

U108  50 2.20 0.59 12.3 ʇʝʩʦʢ ʤʝʣʢʠʡ 
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ʉʪʘʥʮʠʷ ɻʣʫʙʠʥʘ, ʤ 
TPF,  

ʫʩʣ. ʝʜ. 
Cʦʨʛ., % 

ʉʦʜʝʨʞʘʥʠʝ 

ʘʣʝʚʨʦʧʝʣʠʪʦʚ, % 
ʊʠʧ ʛʨʫʥʪʘ 

U108D  49 2.20 0.75 14.0 ʇʝʩʦʢ ʤʝʣʢʠʡ 

U16  12 2.30 0.15 6.9 ʇʝʩʦʢ ʤʝʣʢʠʡ 

ʇʨʠʙʨʝʞʴʝ ɺʣʘʜʠʚʦʩʪʦʢʘ, 2019 ʛ. 

a16 18 3.60 3.08 83.8 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

A24 21 3.40 4.24 88.1 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

a35 25 3.20 4.12 79.1 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

P2 23 3.60 3.77 97.6 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

P4 23 2.80 1.92 43.1 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

R11 18 2.20 0.96 21.9 ʇʝʩʦʢ ʤʝʣʢʠʡ 

R13 24.5 3.00 1.73 41.7 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

R3 16 3.80 4.65 82.6 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

R4 22 3.20 2.63 56.3 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

R8 19 3.00 1.71 46.4 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

R9 26 3.40 3.40 81.9 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

U100 20 3.60 2.45 64.6 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

U103 21 3.60 2.10 80.1 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

u17 15 2.80 0.99 26.6 ʇʝʩʦʢ ʤʝʣʢʠʡ 

u40 27 2.80 1.37 62.4 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

Z1 9 4.60 7.71 73.8 ɸʣʝʚʨʠʪ ʧʝʩʦʯʥʳʡ 

Z11 21 4.80 7.38 73.0 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z12 24 4.40 3.85 70.8 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z14 27 3.60 6.85 81.4 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z15 30 3.40 3.62 80.1 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z16 30 3.40 5.24 79.3 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z18 30 3.20 3.02 63.7 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z19 28 3.80 4.11 86.4 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z2 11 5.00 9.95 77.3 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z20 27 3.20 3.01 55.3 ɻʨʘʚʠʡ ʧʝʣʠʪʦʚʳʡ 

Z21 27 3.80 4.20 66.7 ɸʣʝʚʨʠʪ ʧʝʩʯʘʥʳʡ 

Z22 18 4.80 5.85 45.0 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

Z23 37 3.40 4.60 67.2 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z24 15 3.60 2.80 84.3 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z25 15 2.80 2.27 76.8 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z3 13 5.00 9.59 78.8 ɸʣʝʚʨʠʪ ʧʝʣʠʪʦʚʳʡ 

Z4 18 4.80 6.41 46.3 ʇʝʩʦʢ ʘʣʝʚʨʠʪʦʚʳʡ 

Z7 15 5.00 5.64 47.2 ɸʣʝʚʨʠʪ ʛʨʘʚʠʡʥʳʡ 
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ʊʘʙʣʠʮʘ ɸ.3 ï ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʚʠʜʦʚ ʩ ʥʝʠʟʚʝʩʪʥʦʡ ʘʩʩʠʛʥʘʮʠʝʡ: ʚʝʣʠʯʠʥʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ɸʢʘʠʢʝ (AIC; ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʳ ʤʠʥʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ) 

ʊʘʢʩʦʥ 
ʄʦʜʝʣʴ 

I II  III  IV  V VI  VII  

Acila insignis 73789 69346 69346 69346 69346 69346 69346 

Ampharete sp. 104483 102657 102657 102657 102657 102651 102656 

Ampharetidae gen. sp. 19014 18604 17779 15956 15817 15956 15818 

Amphiodia fissa 74211 69646 69646 69646 69646 69646 69646 

Amphiodia periercta 19331 17567 17187 17096 17016 17096 17096 

Aphelochaeta pacifica 105927 98976 88951 90995 88502 90995 90995 

Aphroditidae gen. sp. 27728 27290 26467 26749 26747 26676 26607 

Asterias amurensis 69445 68471 67499 68375 68371 67775 67583 

Axinopsida subquadrata 79224 75785 75785 75785 75785 75785 75785 

Bela erosa 41460 41090 41090 41090 41090 41090 41090 

Cerebratulus signatus 42303 42266 41813 37123 36814 37123 37123 

Cheilonereis cyclurus 36200 34842 34791 34811 34807 34798 34606 

Chone cincta 9936 9902 9694 4728 4728 4728 4728 

Cistenides sp. 32880 32029 31791 31747 31747 31747 31744 

Crangon amurensis 75636 73415 73415 73415 73415 73415 73373 

Cryptonatica janthostoma 63954 61405 61405 61405 61405 61405 61405 

Cymatoica orientalis 35947 35934 35934 35595 35596 35596 35596 

Edwardsia japonica 68694 68482 66388 64003 62631 64003 63538 

Eteone bistriata 32537 32266 31855 32067 32060 32044 31966 

Felaniella usta 25520 18653 18466 26114 26114 26114 26114 

Gaetice depressus 19249 17768 17420 17094 17094 17768 17094 

Grandifoxus longirostris 36252 34676 33877 34676 34676 34676 34676 

Lineidae gen. sp. 81001 80266 80266 80266 80266 80266 79495 

Macoma scarlatoi 29220 29162 27755 26631 26628 27239 26631 

Macoma sp. 61330 61235 60836 61153 61150 61153 61153 

Menestho exaratissima 15191 13537 12962 13250 10615 13250 13250 

Monoculodes breviops 41684 40816 40816 40816 40816 40816 40816 

Monoculodes diamesus 26976 25726 22926 21615 17508 21615 21615 

Mya japonica 21522 21134 21024 20861 20861 20861 20861 

Mya pseudoarenaria 19802 19802 19802 19471 19470 19471 19471 

Mya uzenensis 51306 51169 50700 50211 50173 50211 50151 

Nassarius multigranosus 23481 23102 23061 23102 14112 14110 14112 

Nereidae gen. sp. 32385 32347 32328 32309 32302 32309 29854 

Nothria iridescens 29507 29047 29047 29056 27397 29056 29056 

Pectinaria sp. 71489 69609 68198 68942 68068 68942 63811 

Phyllodocidae gen. sp. 79631 78877 78498 78203 78110 78202 78176 

Pleusymtes sp. 73044 70373 68391 67001 66858 67001 67001 

Polynoidae gen. sp. 12435 12338 12125 12151 12010 12142 12151 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɸ.3 

ʊʘʢʩʦʥ 
ʄʦʜʝʣʴ 

I II  III  IV  V VI  VII  

Pontogeneia sp. 24444 21552 20326 21552 21552 21552 18081 

Pontoporeia furcigera 20057 20034 19823 19231 19231 19231 19231 

Prionospio nova 10084 9661 9444 8900 8900 8900 8900 

Prionospio sp. 76333 76191 75416 75993 75989 75993 75993 

Protocallithaca adamsi 77622 77620 77620 76719 76708 76719 76719 

Protomedeia epimerata 44319 42882 42724 42383 42190 42383 42383 

Protomedeia sp. 64917 63603 62171 60397 60135 60299 60397 

Pyrgolampros 

rufofasciata 
41979 35522 35522 35522 35522 35522 35522 

Schistomeringos japonica 75665 53629 47677 47408 45147 47408 47092 

Solenogastres fam. gen. 

sp. 
29608 28821 28337 26695 26695 26695 26695 

Synandwakia sp. 22495 22493 22493 21700 21266 21700 21700 

Synidotea cinerea 67205 67163 66111 63305 61786 63305 63129 

Terebellidae gen. sp. 61123 60652 59798 59124 58134 59124 58362 

Yoldia johanni 56394 54709 54709 54709 54709 54709 54709 

Yoldia sp. 24180 23463 22831 22376 22376 22376 22294 

ʊʘʙʣʠʮʘ ɸ.4. ɺʠʜr ʠ ʪʘʢʩʦʥʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ, ʥʘʡʜʝʥʥʳʝ ʥʘ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ 

ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʜʣʷ ʥʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʦʜʝʨʞʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ 

ˉ ʧʧ. ʊʘʢʩʦʥ 
ʈʝʢʦʤʝʥʜʘʮʠʷ (ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ M-AMBI) 

1 Abrina shiashkotanica II  

2 Acanthomysis stelleri II  

3 Acila insignis I  

4 Actiniaria fam. gen. sp. II  

5 Aglaja gigliolii I  

6 Alitta brandti III  

7 Alpheus brevicristatus  II  

8 Alveinus ojianus I 

9 Ampelisca macrocephala I 

10 Ampelisca sp. I 

11 Ampharete acutifrons II  

12 Ampharete reducta III  

13 Ampharete sibirica I 

14 Ampharete sp. II  

15 Ampharetidae gen. sp. III  

16 Amphiodia fissa II  

17 Amphiodia periercta I  

18 Amphioplus macraspis I 

19 Amphipholis kochii I 

20 Anadara broughtoni IV  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɸ.4 

ˉ ʧʧ. ʊʘʢʩʦʥ 
ʈʝʢʦʤʝʥʜʘʮʠʷ (ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ M-AMBI) 

21 Anisocorbula venusta IV  

22 Anisogammarus pugettensis II  

23 Anobothrus gracilis III  

24 Anonyx laticoxae II  

25 Anonyx pavlovskii II  

26 Anonyx sp. II  

27 Aphelochaeta pacifica IV  

28 Aphrodita sp. I 

29 Aphroditidae gen. sp. IV  

30 Apoprionospio nova II  

31 Arabella iricolor I 

32 Arabella sp. I 

33 Arca boucardi I 

34 Arctolembos arcticus I 

35 Arcturus crenulatus II  

36 Arcuatula senhousia II  

37 Aricidea catherinae I  

38 Aricidea suecica III  

39 Aricidea uschakovi I 

40 Asabellides sibirica I 

41 Ascidia fam. gen. sp. III  

42 Assiminea possietica II  

43 Astarte borealis I 

44 Astarte montagui I 

45 Asterias amurensis IV  

46 Asterina pectinifera II  

47 Asteroidea fam. gen. sp. I 

48 Asychis disparidentata II  

49 Asychis sp. II  

50 Atelecyclidae gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

51 Athenaria sp. II  

52 Atylus ekmani I  

53 Axinopsida orbiculata subquadrata II  

54 Axiothella catenata I  

55 Azumapecten farreri ʀʛʥʦʨʠʨʦʚʘʪʴ 

56 Balanus crenatus II  

57 Balanus rostratus III  

58 Baseodiscus princeps III  

59 Bathymedon ivanovi II  

60 Bathymedon sp. II  

61 Bathymedon tilesii II  

62 Batillaria cumingii II  
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63 Bela erosa II  

64 Bispira sp. I  

65 Brachiura fam. gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

66 Brada sp. I 

67 Brada villosa I 

68 Byblis gaimardi I 

69 Byblis sp. I 

70 Cadella lubrica I  

71 Calcarea fam. gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

72 Callinera sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

73 Cancer amphioeticus II  

74 Cancer sp. II  

75 Capitella capitata V 

76 Capitellidae gen. sp. V 

77 Caprella acanthogaster II  

78 Caprella exelsa II  

79 Caprella scaursa diceros II  

80 Caprella sp. II  

81 Caprellidae gen. sp. II  

82 Carinoma sp. III  

83 Carinomella sp. I  

84 Cerebratulus marginatus III  

85 Cerebratulus signatus III  

86 Cerebratulus sp. III  

87 Cerianthus sp. I  

88 Chaetozone setosa III  

89 Charisma candida ʀʛʥʦʨʠʨʦʚʘʪʴ 

90 Cheilonereis cyclurus V 

91 Cheilonereis sp. V 

92 Chirimia punctata II  

93 Chironomidae gen. sp. III  

94 Chlamys farreri nipponensis I  

95 Chone cincta IV  

96 Chone infundibuliformis II  

97 Chone sp. II  

98 Chone teres II  

99 Cingulina cingulata I 

100 Cirratulidae gen. sp. IV  

101 Cirratulus cirratus III  

102 Cistenides brevicoma I  

103 Cistenides granulata II  

104 Cistenides hyperborea I 



102 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɸ.4 

ˉ ʧʧ. ʊʘʢʩʦʥ 
ʈʝʢʦʤʝʥʜʘʮʠʷ (ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ M-AMBI) 

105 Cistenides soldatovi I  

106 Cistenides sp. I  

107 Clinocardium californiense I  

108 Clinocardium ciliatum I  

109 Corophium sp. III  

110 Corophium steinegeri III  

111 Crangon amurensis I  

112 Crangon dalli II  

113 Crangon septemspinosa I 

114 Crangon sp. I 

115 Crassicorophium crassicorne III  

116 Crenella decussata I 

117 Crenella leana II  

118 Crenomytilus grayanus ʀʛʥʦʨʠʨʦʚʘʪʴ 

119 Cryptobranchia lima I  

120 Cryptonatica janthostoma I  

121 Cryptonatica sp. II  

122 Cucumaria sp. I 

123 Cumacea fam. gen. sp. I 

124 Cyclobrachia sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

125 Cylichnatys incisula I  

126 Cymatoica orientalis III  

127 Cytharella deshayes I  

128 Decapoda fam. gen. sp. II  

129 Demonax fullo I  

130 Derjuginella  (Pyrgolampros) petri I  

131 Derjuginella (Pyrgolampros) rufofasciata I  

132 Diastylis alaskensis II  

133 Diastylis bidentata I 

134 Diastylis goodsiri II  

135 Diastylis sp. II  

136 Diastylopsis dawsoni IV  

137 Dimorphostylis asiatica I 

138 Diplodonta semiosperoides II  

139 Dipolydora cardalia IV  

140 Dipolydora sp. IV  

141 Disoma sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

142 Distolasterias nipon I  

143 Dosinia angulosa I  

144 Dosinia penicillata I  

145 Dulichia sp. III  

146 Echinarachnius parma I  
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147 Echinocardium cordatum I 

148 Echiurida fam. gen. sp. I 

149 Echiurus echiurus II  

150 Edwardsia japonica III  

151 Egilina gracilis I  

152 Enipo tarasovi II  

153 Ennucula tenuis II  

154 Eohaustorius eous eous I  

155 Erimacrus isenbeckii I  

156 Eriocheir japonica  II  

157 Eteone bistriata IV  

158 Eteone bistriata fuscodorsata III  

159 Eteone longa III  

160 Eteone sp. III  

161 Eteone spetsbergensis III  

162 Euchone sp. II  

163 Eudistylia polymorpha I  

164 Eulalia bilineata II  

165 Eulalia sp. II  

166 Eumida sanguinea II  

167 Eumida sp.  II  

168 Eunicidae gen. sp. II  

169 Euspira pallida II  

170 Eyakia sp. I  

171 Felaniella usta I  

172 Fluviocingula nipponica II  

173 Gaetice depressus I  

174 Gammaridea fam. gen. sp. I 

175 Gari kazusensis  I  

176 Glebocarcinus amphioetus ʀʛʥʦʨʠʨʦʚʘʪʴ 

177 Glycera capitata II  

178 Glycera chirori II  

179 Glycera nana II  

180 Glycera onomichiensis II  

181 Glycera sp. II  

182 Glycera tesselata II  

183 Glycera unicornis III  

184 Glycinde armigera II  

185 Glycinde sp. II  

186 Goniada maculata II  

187 Goniada sp. II  

188 Grandifoxus longirostris I  
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189 Grandifoxus robustus I  

190 Grandifoxus sp. I  

191 Gregariella difficilis I  

192 Guraleus deshayesii ʀʛʥʦʨʠʨʦʚʘʪʴ 

193 Halocynthia aurantium II  

194 Halosydna brevisetosa II 

195 Halosydna sp. II  

196 Haploops tubicola III  

197 Harmothoe imbricata II  

198 Harmothoe sp. II  

199 Harpacticoida fam. gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

200 Hemigrapsus penicillatus II  

201 Hemigrapsus sanguineus II  

202 Hemigrapsus sp.  II  

203 Hesperibalanus hesperius ʀʛʥʦʨʠʨʦʚʘʪʴ 

204 Heteromastus filiformis IV  

205 Heteromastus giganteus IV  

206 Heteromastus sp. IV  

207 Hiatella arctica I 

208 Hippomedon granulosus I  

209 Hirudinea fam. gen. sp. IV  

210 Holothuroidea fam. gen. sp. I 

211 Homalopoma amussitata II  

212 Hoplonemertea sp. II  

213 Hubrechtella sp. III  

214 Hyas alutaceus I  

215 Hyas sp. I 

216 Ischyrocerus sp. II  

217 Isopoda  fam. gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

218 Kellia japonica I  

219 Lagis koreni IV  

220 Lamispina schmidtii I 

221 Lamprops quadriplicata I 

222 Lanassa sp. I 

223 Lanassa venusta venusta I 

224 Laonice cirrata II  

225 Laonice sp. III  

226 Leptostraca fam. gen. sp. II  

227 Leucon nasica II  

228 Lilljeborgia serratoides I  

229 Liloa porcellana ʀʛʥʦʨʠʨʦʚʘʪʴ 

230 Limecola balthica III  
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231 Limnoria sp. III  

232 Lineidae gen. sp. II  

233 Lineus sp. III  

234 Liocyma fructuosa I 

235 Littorina squalida II  

236 Luidia quinaria I 

237 Lumbrineris japonica II  

238 Lumbrineris longifolia II  

239 Lumbrineris sp. II  

240 Lyonsia nuculaniformis II  

241 Lysianassidae gen. sp. I 

242 Macoma calcarea II  

243 Macoma crassula III  

244 Macoma incongrua II  

245 Macoma nipponica III  

246 Macoma orientalis II  

247 Macoma scarlatoi III  

248 Macoma shiashkotanica II  

249 Macoma sp. II  

250 Macoma tokyoensis II  

251 Mactra chinensis I 

252 Magelona berkeleyi I 

253 Magelona longicornis II  

254 Magelona pacifica I  

255 Magelona sp. I  

256 Majidae gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

257 Malacoceros fuliginosus V 

258 Maldane sarsi II  

259 Maldanella antarctica V 

260 Maldanidae gen. sp. I 

261 Mangeliidae gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

262 Margarites picturata II  

263 Mediomastus californiensis III  

264 Mediomastus sp. III  

265 Melanochlamys diomedea I 

266 Melinna elisabethae III  

267 Melinna sp. III  

268 Melita dentata I 

269 Melita sp. II  

270 Menestho exarata I  

271 Menestho exaratissima V 

272 Mercenaria stimpsoni II  
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273 Metasychis gotoi II  

274 Metridium senile fimbratum II  

275 Mizuhopecten yessoensis I  

276 Modiolus difficilis I  

277 Modiolus kurilensis I  

278 Monocorophium acherusicum III  

279 Monoculodes breviops I  

280 Monoculodes crassirostris I  

281 Monoculodes diamesus IV  

282 Monoculodes latimanus I  

283 Monoculodes pallidus I  

284 Monoculodes semenovi I  

285 Monoculodes sp. II  

286 Monoculodes tuberculatus I 

287 Monoculodes zernovi I  

288 Musculista senhousia III  

289 Mya arenaria II  

290 Mya japonica I  

291 Mya priapus II  

292 Mya pseudoarenaria III  

293 Mya sp. II  

294 Mya truncata III  

295 Mya uzenensis III  

296 Mysella sp. III  

297 Mysella ventricosa III  

298 Mytilus edulis III  

299 Myxicola sp. II  

300 Najna conciliorum ʀʛʥʦʨʠʨʦʚʘʪʴ 

301 Nassarius fraterculus II  

302 Nassarius multigranosus IV  

303 Neanthes sp. III  

304 Nectocrangon lar lar ʀʛʥʦʨʠʨʦʚʘʪʴ 

305 Nectoneanthes latipoda III  

306 Nectoneanthes oxypoda III  

307 Nemertea fam. gen. sp. III  

308 Neohaustator fortilirata ʀʛʥʦʨʠʨʦʚʘʪʴ 

309 Neomysis czerniavskii II  

310 Neomysis sp. II  

311 Nephtys caeca II  

312 Nephtys ciliata II  

313 Nephtys longosetosa II  

314 Nephtys sp. II  
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315 Nereidae gen. sp. IV  

316 Nereiphylla castanea II  

317 Nereis longior galinae III  

318 Nereis sp. IV  

319 Nereis tigrina III  

320 Nereis zonata III  

321 Nicolea sp. II  

322 Nicomache lumbricalis II  

323 Nicomache sp. II  

324 Nihonotrypaea japonica III  

325 Nipponnemertes arenaria II  

326 Nipponomysella obesa III  

327 Nothria holobranchiata II  

328 Nothria iridescens III  

329 Nothria sp. II  

330 Notomastus annenkovae III  

331 Notomastus latericeus II  

332 Notomastus sp.  III  

333 Nototropis ekmani I  

334 Nuttallia japonica ʀʛʥʦʨʠʨʦʚʘʪʴ 

335 Nuttallia olivacea ʀʛʥʦʨʠʨʦʚʘʪʴ 

336 Nymphon striatum I  

337 Obelia longissima II  

338 Obesotoma sp. I  

339 Odostomia culta II  

340 Oenopota sp. I  

341 Oenopota triphera I  

342 Olivella borealis I  

343 Onisimus normani ʀʛʥʦʨʠʨʦʚʘʪʴ 

344 Onuphis iridescens II  

345 Onuphis shirikishinaiensis II  

346 Onuphis sp. II  

347 Ophelia limacina I 

348 Opheliidae gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

349 Ophelina acuminata III  

350 Ophiodermella ogurana I  

351 Ophiura sarsii II  

352 Oratosquilla oratoria I 

353 Orbinia sp. I 

354 Orbiniidae gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

355 Orchomenella japonica II  

356 Orchomenella minuscula II  
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357 Orchomenella minutus (minuta?) II  

358 Orchomenella pinguis II 

359 Orchomenella sp. II  

360 Owenia fusiformis II  

361 Pagurus brachyomastus II  

362 Pagurus sp. II  

363 Pandalus goniurus II  

364 Pandalus hypsinotus II  

365 Pandalus sp. II  

366 Panomya priapus II  

367 Pantopoda fam. gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

368 Paradialychone cincta II  

369 Paradorippe granulata II  

370 Paranaitis polynoides II  

371 Paraonidae gen. sp. II  

372 Paraphoxus simplex II  

373 Parasabella aulaconota I  

374 Parasabella fullo I  

375 Pectinaria hyperborea I 

376 Pectinaria sp. I 

377 Pelonaia corrugata ʀʛʥʦʨʠʨʦʚʘʪʴ 

378 Phascolosoma japonica I  

379 Pherusa plumosa III  

380 Philine argentata II  

381 Philine orientalis II  

382 Philine scalpta II  

383 Philine sp. II  

384 Philinopsis giglioli I  

385 Pholoe minuta II  

386 Phoronopsis harmeri III  

387 Photis reinhardi I 

388 Phyllodoce citrina II  

389 Phyllodoce groenlandica IV  

390 Phyllodoce maculata II  

391 Phyllodoce sp. II  

392 Phyllodocidae gen. sp. II  

393 Pillucina pisidium I 

394 Pinnixa rathbuni I 

395 Pinnixa sp. I 

396 Pista incarrientis II  

397 Platynereis bicanaliculata II  

398 Pleusymtes glaber II  
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399 Pleusymtes sp. III  

400 Plicifusus sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

401 Polydora sp. III  

402 Polynoidae gen. sp. I  

403 Pontogeneia kondakovi II  

404 Pontogeneia rostrata II  

405 Pontogeneia sp. I  

406 Pontoporeia femorata I 

407 Pontoporeia furcigera III  

408 Potamilla reniformis II  

409 Potamilla sp. II  

410 Potamocorbula amurensis V 

411 Praxillella gracilis III  

412 Praxillella praetermissa III  

413 Praxillella sp. III  

414 Priapulus caudatus III  

415 Prionospio malmgreni IV  

416 Prionospio membranacea IV  

417 Prionospio nova I  

418 Prionospio sp. II  

419 Prionospio steenstrupi IV  

420 Propebela sp. I  

421 Protocallithaca adamsi III  

422 Protocallithaca euglypta III  

423 Protomedeia epimerata I  

424 Protomedeia microdactyla II  

425 Protomedeia popovi II  

426 Protomedeia sp. II  

427 Protothaca jedoyensis II  

428 Pseudopolydora achaeta IV  

429 Pseudopolydora kempi japonica IV  

430 Pseudopotamilla reniformis II  

431 Pseudopotamilla sp. II  

432 Pseudoscalibregma parvum III  

433 Pusilina plicosa I  

434 Raeta pulchella III  

435 Retusa sp. II  

436 Rissoidae gen. sp. I 

437 Rocinela maculata II  

438 Ruditapes philippinarum III  

439 Sabella aulaconota I  

440 Sabellidae gen. sp. I 
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441 Samythella sp. II  

442 Saxidomus purpuratus II  

443 Scalibregma inflatum III  

444 Scalibregma robusta III  

445 Scalibregma sp. III  

446 Scalibregmidae gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

447 Scapharca broughtoni IV  

448 Scaphechinus griseus I 

449 Schistomeringos japonica V 

450 Scolelepis sp. III  

451 Scoletoma fragilis II  

452 Scoloplos armiger III  

453 Serripes groenlandicus I 

454 Setia candida I  

455 Sigambra bassi IV  

456 Sigambra sp. IV  

457 Siliqua alta II  

458 Sipuncula fam. gen. sp. I 

459 Solamen leanum II  

460 Solen krusensterni I  

461 Solenogastres fam. gen. sp. I  

462 Sphaerodoridium minutum II  

463 Spio sp. III  

464 Spionidae gen. sp. III  

465 Spiophanes berkeleyorum III  

466 Spiophanes bombyx II  

467 Spiophanes uschakovi III  

468 Spirontocaris sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

469 Spisula sakhalinensis I  

470 Sternaspis scutata III  

471 Strongylocentrotus nudus I  

472 Strongylocentrotus sp. I  

473 Styelidae gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

474 Suavodrillia kennicottii I  

475 Syllidae gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

476 Syllis oerstedi II  

477 Syllis sp. II  

478 Synandwakia sp. III  

479 Synchelidium bulytschevae I  

480 Synidotea cinerea III  

481 Synidotea epimerata ʀʛʥʦʨʠʨʦʚʘʪʴ 

482 Syrrhoe crenulata II  
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483 Tanaidacea gen. sp. II  

484 Teinostoma atomaria II  

485 Telmessus cheiragonus I  

486 Terebellidae gen. sp. III  

487 Terebellides sp. I 

488 Terebellides stroemii I 

489 Theora lubrica III  

490 Thorlaksonius incarinatus I  

491 Thracia itoi I  

492 Thyasira gouldi I 

493 Thyasira sp. II  

494 Thyasiridae gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

495 Thysanocardia sp. I 

496 Thysanoessa sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

497 Tiron spiniferus I 

498 Travisia sp. I 

499 Tritia acutidentata II  

500 Tritodynamia rathbunae II  

501 Trochochaeta sp. III  

502 Tubulanidae gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

503 Turbonilla multigyrata I  

504 Turbonilla sp. I 

505 Turbonillidae gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

506 Turridae gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

507 Turritella fortilirata I  

508 Turtonia minuta II  

509 Tylorrhynchus heterochaetus ʀʛʥʦʨʠʨʦʚʘʪʴ 

510 Tylorrhynchus osawai III  

511 Typosyllis orstedi II  

512 Upogebia issaeffi I  

513 Urechis unicinctus II  

514 Urothoe orientalis I  

515 Urticina sp. I 

516 Valenciniidae gen. sp. ʀʛʥʦʨʠʨʦʚʘʪʴ 

517 Velutina coriacea III  

518 Velutina litoralis III  

519 Veneridae gen. sp. I 

520 Vilasina pillula I  

521 Volvulella sculpturata II  

522 Westwoodilla caecula II  

523 Westwoodilla rectangulata II  

524 Westwoodilla sp. II  
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɸ.4 

ˉ ʧʧ. ʊʘʢʩʦʥ 
ʈʝʢʦʤʝʥʜʘʮʠʷ (ʛʨʫʧʧʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ AMBI ʠ M-AMBI) 

525 Yoldia johanni I  

526 Yoldia keppeliana I  

527 Yoldia notabilis I 

528 Yoldia sp. I  

ʇʨʠʤʝʯʘʥʠʝ. ʂʨʘʩʥʳʤ ʚʳʜʝʣʝʥʳ ʚʠʜʳ ʩ ʠʟʤʝʥʝʥʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʦʡ 

AMBI  ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʦʡ, ʩʠʥʠʤ ï ʛʨʫʧʧʘ ʦʧʨʝʜʝʣʝʥʘ ʚʧʝʨʚʳʝ ʥʘ ʦʩʥʦʚʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʟʝʣʝʥʳʤ ï ʛʨʫʧʧʘ ʦʧʨʝʜʝʣʝʥʘ ʚʧʝʨʚʳʝ ʥʘ ʦʩʥʦʚʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʈʠʩʫʥʦʢ ɸ.1 ï ʂʘʯʝʩʪʚʦ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʥʘ 

ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ʉʪʨʝʣʦʢ ʠ ʙʫʭʪʳ ʈʠʬʦʚʦʡ ʚ 1992 ʛ.: ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ ʠʥʜʝʢʩʦʚ 

AMBI, M-AMBI ʠ TPF. ʂʨʝʩʪʠʢʠ ï ʩʪʘʥʮʠʠ; ERLq ʠ ERMq - ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ - ʥʘʯʘʣʦ ʠ 

ʢʦʥʝʮ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʧʦ [40, 41]) 
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ʈʠʩʫʥʦʢ ɸ.2 ï ʂʘʯʝʩʪʚʦ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʥʘ 

ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ʇʦʩʴʝʪʘ ʚ 1993 ʛ.: ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ ʠʥʜʝʢʩʦʚ AMBI, M-AMBI ʠ 

TPF. ʂʨʝʩʪʠʢʠ ï ʩʪʘʥʮʠʠ; ERLq ʠ ERMq - ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ - ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ 

ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʧʦ [40, 41]) 
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ʈʠʩʫʥʦʢ ɸ.3 ï ʂʘʯʝʩʪʚʦ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʥʘ 

ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ɺʣʘʜʠʚʦʩʪʦʢʘ ʚ 2001 ʛ.: ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ ʠʥʜʝʢʩʦʚ AMBI, 

M-AMBI ʠ TPF. ʂʨʝʩʪʠʢʠ ï ʩʪʘʥʮʠʠ; ERLq ʠ ERMq - ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ - ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ 

ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʜʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʧʦ [40, 41]) 


