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ʇʈʆɻʈɸʄʄɸ ʂʆʅʌɽʈɽʅʎʀʀ 

 

ɺʩʝ ʟʘʩʝʜʘʥʠʷ ʙʫʜʫʪ ʧʨʦʭʦʜʠʪʴ ʚ  ʢʦʥʬʝʨʝʥʮ-ʟʘʣʝ  ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʮʝʥʪʨʘ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ (ʅʅʎʄɹ) (ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʤʦʨʷ ʠʤ. ɸ.ɺ. 

ɾʠʨʤʫʥʩʢʦʛʦ ɼɺʆ ʈɸʅ) ʧʦ ʘʜʨʝʩʫ ɺʣʘʜʠʚʦʩʪʦʢ, ʫʣ. ʇʘʣʴʯʝʚʩʢʦʛʦ, 17 

(ʧʨʠʛʦʨʦʜʥʳʡ ʵʣʝʢʪʨʦʧʦʝʟʜ, ʦʩʪʘʥʦʚʢʘ çʏʘʡʢʘè).  

 

3 ʦʢʪʷʙʨʷ, ʧʦʥʝʜʝʣʴʥʠʢ 
15-00 ï 17-00 

ʈʝʛʠʩʪʨʘʮʠʷ ʚ ʬʦʡʝ ʅʅʎʄɹ 

 

4 ʦʢʪʷʙʨʷ, ʚʪʦʨʥʠʢ 

 
9-00 ï 10-00  

ʈʝʛʠʩʪʨʘʮʠʷ ʚ ʢʦʥʬʝʨʝʥʮ-ʟʘʣʝ ʅʅʎʄɹ 

 

10-00 ï ʆʊʂʈʓʊʀɽ ʂʆʅʌɽʈɽʅʎʀʀ ʀ ʇʈʀɺɽʊʉʊɺʀʗ 

 

ɸ.ɺ. ɸʜʨʠʘʥʦʚ ï ʘʢʘʜʝʤʠʢ, ʜʠʨʝʢʪʦʨ ʅʅʎʄɹ, ʜʠʨʝʢʪʦʨ ʐɽʅ ɼɺʌʋ 

ɺ.ʅ. ʀʚʘʥʢʦʚ ï ʧʨʦʬʝʩʩʦʨ ʐɽʅ ɼɺʌʋ 

ʅ.ʂ. ʍʨʠʩʪʦʬʦʨʦʚʘ ï ʧʨʦʬʝʩʩʦʨ ʐɽʅ ɼɺʌʋ 

 

10-30 

ʉʝʩʩʠʷ 1. ɹʀʆʈɸɿʅʆʆɹʈɸɿʀɽ ʄʀʈʆɺʆɻʆ ʆʂɽɸʅɸ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ɸ.ʃ. ɼʨʦʟʜʦʚ  

 

10-30 ï 10-40 

ʄ.ɺ. ʄʘʣʶʪʠʥʘ, ɸ. ɹʨʘʥʜʪ 

ɺʂʃɸɼ ʆ.ɻ. ʂʋʉɸʂʀʅɸ ɺ ʀɿʋʏɽʅʀɽ ɻʃʋɹʆʂʆɺʆɼʅʆʁ ʌɸʋʅʓ 

ʆʂɽɸʅɸ 

 

10-40 ï 10-50 

ʆ.ɸ.
 
ɻʦʣʦʚʘʥʴ, ʄ.ɺ. ʄʘʣʶʪʠʥʘ 

ʉʆʉʊɸɺ ʀ ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʈɸɺʅʆʅʆɻʀʍ ʈɸʂʆʆɹʈɸɿʅʓʍ 

(CRUSTACEA: ISOPODA) ɺ ɸɹʀʉʉɸʃʀ, ʇʈʀʃɽɻɸʖʑɽʁ ʂ ʂʋʈʀʃʆ-

ʂɸʄʏɸʊʉʂʆʄʋ ɾɽʃʆɹʋ, ʇʆ ʄɸʊɽʈʀɸʃɸʄ ʕʂʉʇɽɼʀʎʀʀ 

KURAMBIO 

 

10-50 ï 11-00 

ɸ.ɺ. ʃʘʚʨʝʥʪʴʝʚʘ 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʂʋʄʆɺʓʍ ʈɸʂʆɺ ʈʆɼɸ STYLOPTOCUMA ɺ 

ʄʀʈʆɺʆʄ ʆʂɽɸʅɽ 

 

11-00 ï 11-15 
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ɽ.ʉ. ʂʦʨʥʠʝʥʢʦ, ʅ.ʀ. ʉʝʣʠʥ, ʆ.ʄ. ʂʦʨʥ 

ʈɸʂʀ-ʆʊʐɽʃʔʅʀʂʀ ɿɸʃʀɺɸ ɺʆʉʊʆʂ ʗʇʆʅʉʂʆɻʆ ʄʆʈʗ: 

ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ʀ ʈɽʇʈʆɼʋʂʊʀɺʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 
 

11-15 ï 11-25 

ɺ.ʅ. ʀʚʘʥʢʦʚ, ɽ.ɺ. ʀʚʘʥʢʦʚʘ  

ʃʆʂɸʃʔʅʆ-ʊɽʄʇʆʈɸʃʔʅʓɽ ʇʆʇʋʃʗʎʀʀ ʀ ʕʂʆʃʆɻʀʏɽʉʂʀɽ 

ʇʆɼɺʀɼʓ ɸʅɸɼʈʆʄʅʓʍ ʈʓɹ 
 

 

ʇɽʈɽʈʓɺ ʅɸ ʆɹɽɼ 

 

13-00 

ʉʝʩʩʠʷ 2. ɹʀʆʈɸɿʅʆʆɹʈɸɿʀɽ ʄʀʈʆɺʆɻʆ ʆʂɽɸʅɸ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ɺ.ɺ. ʖʰʠʥ 

 

13-00 ï 13-15 

ʅ. ʀ. ʉʝʣʠʥ 

ʆ ʉʊɸʈʓʍ ñʅʆɺʓʍò ʕʃɽʄɽʅʊɸʍ ɺ ʄɸʂʈʆɿʆʆɹɽʅʊʆʉɽ ɿɸʃʀɺɸ 

ʇɽʊʈɸ ɺɽʃʀʂʆɻʆ ʗʇʆʅʉʂʆɻʆ ʄʆʈʗ 

 

13-15 ï 13-30 

ʀ.ʈ. ʃʝʚʝʥʝʮ 

ʂ ʀʉʊʆʈʀʀ ʀɿʋʏɽʅʀʗ ɹʀʆʃʆɻʀʏɽʉʂʆɻʆ ʈɸɿʅʆʆɹʈɸɿʀʗ 

ʃʀʊʆʈɸʃʔʅʆʁ ʌʃʆʈʓ ʄɸʃʆʁ ʂʋʈʀʃʔʉʂʆʁ ɻʈʗɼʓ 

 

13-30 ï 13-40 

ʀ.ɺ. ɹʫʪʦʚ 

ʄʅʆɻʆʃɽʊʅʗʗ ɼʀʅɸʄʀʂɸ ʊɸʂʉʆʅʆʄʀʏɽʉʂʆʁ ʉʊʈʋʂʊʋʈʓ 

ʃʀʊʆʈɸʃʔʅʆʁ ʌʃʆʈʓ ɹʋʍʊʓ ʂʈɸɹʆɺɸʗ (ʆʉʊʈʆɺ ʐʀʂʆʊɸʅ, 

ʄɸʃɸʗ ʂʋʈʀʃʔʉʂɸʗ ɻʈʗɼɸ) 

 

13-40 ï13-50 

ɸ.ʇ. ʎʫʨʧʘʣʦ 

ʃʀʊʆʈɸʃʔʅʓɽ ʉʆʆɹʑɽʉʊɺɸ ʂʋʊʆɺʆʁ ʏɸʉʊʀ ɹʋʍʊʓ ʂʈɸɹʆɺʆʁ 

(ʆʉʊʈʆɺ ʐʀʂʆʊɸʅ, ʂʋʈʀʃʔʉʂʀɽ ʆʉʊʈʆɺɸ): ʄʅʆɻʆʃɽʊʅʀʁ 

ɸʉʇɽʂʊ  

 

13-50 ï14-00 

ʖ.ʗ. ʃʘʪʳʧʦʚ 
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ʀʊʆɻʀ ʊʈʀɼʎɸʊʀʃɽʊʅʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ ʂʆʈɸʃʃʆɺ ʀ ʈʀʌʆɺ 

ɺʔɽʊʅɸʄɸ 

 

14-00 ï 14-10 

ʉ.ɺ. ʑʝʥʢʦʚ, ɻ.ɸ. ʂʨʝʤʥʝʚ, ʇ.ɸ. ʉʤʠʨʥʦʚ, ɸ.ɼ. ʉʤʠʨʥʦʚʘ, ɸ.ɺ. ɼʶʤʠʥʘ 

ʕɺʆʃʖʎʀʗ ɾʀɿʅɽʅʅʓʍ ʎʀʂʃʆɺ ʇʈɽɼʉʊɸɺʀʊɽʃɽʁ ʊɸʂʉʆʅɸ 

BRACHYLAIMIDA  (TREMATODA: DIGENEA) 

 

14-10 ï 14-20 

ʂ.ɸ. ɾʫʢʦʚʘ, ɸ.ʄ. ʇʨʠʚʘʣʠʭʠʥ 

ʌʀʃʆɻɽʅɽʊʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʉʆɺʈɽʄɽʅʅʓʍ ʇʈɽɼʉʊɸɺʃɽʅʀʁ 

ʆ ʊɸʂʉʆʅʆʄʀʏɽʉʂʆʄ ʉʊɸʊʋʉɽ ʇʈɽɼʉʊɸɺʀʊɽʃɽʁ ʈʆɼɸ 

THERAGRA ï T. CHALCOGRAMMA (PALLAS, 1814) ʀ T. FINNMARCHICA 

(KOEFOED, 1956) 

 

14-20 ï 14-50 

ʇʣʝʥʘʨʥʘʷ ʣʝʢʮʠʷ 

 

ʉ.ʀ. ʂʠʷʰʢʦ, ʅ.ʀ. ʉʝʣʠʥ, ɽ.ʉ. ʂʦʨʥʠʝʥʢʦ 

ʈɸɿɼɽʃɽʅʀɽ ʊʈʆʌʀʏɽʉʂʀʍ ʈɽʉʋʈʉʆɺ ʋ ʉʀʄʇɸʊʈʀʏɽʉʂʀʍ 

ɺʉɽʗɼʅʓʍ ɻɽʅɽʈɸʃʀʉʊʆɺ ï ʈɸʂʆɺ-ʆʊʐɽʃʔʅʀʂʆɺ ʈʆɼɸ 

PAGURUS 

 

ʇʝʨʝʨʳʚ ʥʘ ʯʘʝʧʠʪʠʝ 

 

15-10 ï 15-20 

ʌ.ɺ. ʃʠʱʝʥʢʦ, ɸ.ɺ. ʃʠʱʝʥʢʦ, ʄ.ɸ. ɿʫʝʚ 

ɹʀʆʃʆɻʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ʂʆʄɸʅɼʆʈʉʂʆɻʆ ʂɸʃʔʄɸʈɸ 

BERRYTEUTHIS MAGISTER, BERRY, 1913 ɺ ʈɸʁʆʅɽ ʉɽɺɽʈʅʓʍ 

ʂʋʈʀʃʔʉʂʀʍ ʆʉʊʈʆɺʆɺ ɺ ʇʈʆʄʓʉʃʆɺʓʁ ʇɽʈʀʆɼ 2015 ɻ. 

 

15-20 ï 15-40 

ʀ.ʀ. ʏʝʨʙʘʜʞʠ, ʃ.ʅ. ʇʨʦʧʧ, ʅʛʫʝʥ ʊʘʢ ɸʥ 

ɺʃʀʗʅʀɽ ɻʃʋɹʀʅʓ ʆɹʀʊɸʅʀʗ ʅɸ ʉʆɼɽʈɾɸʅʀɽ 

ʌʆʊʆʉʀʅʊɽʊʀʏɽʉʂʀʍ ʇʀɻʄɽʅʊʆɺ ʋ ɻʃʋɹʆʂʆɺʆɼʅʓʍ 

ʉʆʆɹʑɽʉʊɺ ʂʆʈɸʃʃʀʅʆɺʓʍ ɺʆɼʆʈʆʉʃɽʁ ɺ ʖɾʅʆ-ʂʀʊɸʁʉʂʆʄ 

ʄʆʈɽ 

 

15-40 ï 16-00 

ɺ.ʀ. ʇʦʥʦʤʘʨʝʚ, 

ʇ.ɸ. ʌʘʡʤʘʥ, ɺ.ɸ. ɼʫʙʠʥʘ, 

ʀ.ɺ. ʄʘʰʢʠʥʘ, ʄ.ɺ. ɹʫʜʷʥʩʢʠʡ, ʄ.ʖ. ʋʣʝʡʩʢʠʡ, ʉ.ɺ. ʇʨʘʥʮ 
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ʈɸɿʅʆʄɸʉʐʊɸɹʅɸʗ ʀɿʄɽʅʏʀɺʆʉʊʔ ʎʀʈʂʋʃʗʎʀʀ ʀ ʉʊʈʋʂʊʋʈʓ 

ɺʆɼ ɺ ɿɸʃʀɺɽ ʇɽʊʈɸ ɺɽʃʀʂʆɻʆ ʀ ʊɸʊɸʈʉʂʆʄ ʇʈʆʃʀɺɽ 

ʗʇʆʅʉʂʆɻʆ ʄʆʈʗ 

 

16-00 ï 16-10 

ɸ.ʖ. ʃʘʟʘʨʶʢ 

ʆʉʆɹɽʅʅʆʉʊʀ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ɻʀɼʈʆʃʆɻʀʏɽʉʂʀʍ 

ʇɸʈɸʄɽʊʈʆɺ ɺʆɼ ɸʄʋʈʉʂʆɻʆ ɿɸʃʀɺɸ ɺ ʍʆʃʆɼʅʓʁ ʇɽʈʀʆɼ 

ɻʆɼɸ 

 

16-10 ï 16-20 

ʆ.ʅ. ʗʩʘʢʦʚʘ 

ʌʀʊʆʇʃɸʅʂʊʆʅ ʆʊʂʈʓʊʆʁ ʉɽɺɽʈʆ-ɺʆʉʊʆʏʅʆʁ ʏɸʉʊʀ ʏɽʈʅʆɻʆ 

ʄʆʈʗ ɺ ɺɽʉɽʅʅɽ-ʃɽʊʅʀʁ ʇɽʈʀʆɼ 2013 ɻʆɼɸ 

 

ʆʙʱʘʷ ʜʠʩʢʫʩʩʠʷ 

 

 

5 ʦʢʪʷʙʨʷ, ʩʨʝʜʘ 

 
9-30  

ʉʝʩʩʠʷ 3  

ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʀ ʄʆʃɽʂʋʃʗʈʅʓɽ ɸʉʇɽʂʊʓ 

ʕɺʆʃʖʎʀʀ ʀ ʌʀʃʆɻɽʅʀʀ ɾʀɺʆʊʅʓʍ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʃ.ʉ. ɸʜʦʥʠʥ  

 

9-30 ï 9-40 

M.A. Maiorova, N.A. Odintsova 

ɺ-INTEGRIN-LIKE PROTEINS OF THE MUSSEL MYTILUS TROSSULUS 

AND ITS HOMOLOGS BETWEEN OTHER ANIMALS 

 

9-40 ï 10-10 

O. Podgornaya 

EXTRA-CELLULAR DNA FOR THE UNSOLVED EVOLUTIONAL 

PROBLEMS 

 

10-10 ï 10-25 

ʃ.ʉ. ɸʜʦʥʠʥ 

ʅɽʂʆɼʀʈʋʖʑʀɽ ʊʈɸʅʉʂʈʀʇʊʓ ʂɸʂ ʕʇʀɻɽʅɽʊʀʏɽʉʂʀɽ 

ʈɽɻʋʃʗʊʆʈʓ ʈɸɿɺʀʊʀʗ ʄʆʈʉʂʆɻʆ ɽɾɸ STRONGYLOCENTROTUS 

INTERMEDIUS 
 
10-25 ï 10-45 



11 
 

ɺ.ɺ. ʖʰʠʥ 

ʅɽʄɸʊʆɼʓ: ʇʈʆɻʈɽʉʉ ɺ ʊʋʇʀʂɽ ʕɺʆʃʖʎʀʀ 

 

ʇʝʨʝʨʳʚ ʥʘ ʯʘʝʧʠʪʠʝ 

 

11-00 ï 11-45 

ʇʣʝʥʘʨʥʘʷ ʣʝʢʮʠʷ  

ɸ.ʇ. ʂʦʟʣʦʚ 

ʕɺʆʃʖʎʀʗ ʇʋʊɽʄ ʅɽʆʌʋʅʂʎʀʆʅɸʃʀɿɸʎʀʀ ʆʇʋʍʆʃɽʁ: 

ʅɸʉʃɽɼʋɽʄʓɽ ʆʇʋʍʆʃʀ ʂɸʂ ʌɸʂʊʆʈ ʇʈʆɻʈɽʉʉʀɺʅʆʁ 

ʕɺʆʃʖʎʀʀ 

 

ʇɽʈɽʈʓɺ ʅɸ ʆɹɽɼ 

 

13-30  

ʉʝʩʩʠʷ 4 

ʕɺʆʃʖʎʀʗ ɹʀʆʊʓ ʀ ʆʂʈʋɾɸʖʑɸʗ ʉʈɽɼɸ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ɸ.ʇ. ʂʦʟʣʦʚ 

 

13-35 ï 13-50 

ʊ.ʅ. ʂʨʫʧʥʦʚʘ 

ɹʀʆʊʀʏɽʉʂʀɽ ʆʊʅʆʐɽʅʀʗ ʃɸʄʀʅɸʈʀʀ ʗʇʆʅʉʂʆʁ SACCHARINA 

JAPONICA ʀ ʉɽʈʆɻʆ ʄʆʈʉʂʆɻʆ ɽɾɸ STRONGILOCENTROTUS 

INTERMEDIUS ʂɸʂ ʈɽɿʋʃʔʊɸʊ ʕɺʆʃʖʎʀʀ 

 

13-50 ï 14-05 

ɸ.ʇ. ʂʘʩʘʪʢʠʥʘ 

ɺʆɿʄʆɾʅʓɽ ʇʋʊʀ ʕɺʆʃʖʎʀʀ ʀ ʌʀʃʆɻɽʅʀʀ CHAETOGNATHA 

 

14-05 ï 14-15 
ɻ.ʀ. ɻʫʨʘʚʩʢʘʷ, ɸ.ʇ. ʂʘʩʘʪʢʠʥʘ 

ʆ ʉɺʗɿʀ ʂʆʅʆɼʆʅʊʆɺ ʉ ʍɽʊʆɻʅɸʊɸʄʀ 

 

ʇʝʨʝʨʳʚ ʥʘ ʯʘʝʧʠʪʠʝ 

 

14-30 ï 15-00 

ɸ.ʉ. ɹʫʨʫʥʜʫʢʦʚ, ɸ.ʃ. ɼʨʦʟʜʦʚ, ɻ.ʐ. ʎʠʮʠʘʰʚʠʣʠ 

ʄɽʊɸʄʆʈʌʆɿʓ ʀʅʌʆʈʄɸʎʀʀ: ʆʊ ɻɽʅɸ ʂ ʄɽʄʋ 

 

15-00 ï 15-15 

ʂ.ɸ. ɼʨʦʟʜʦʚ, ʅ.ɺ.ɿʚʷʛʠʥʮʝʚ, ɸ.ɺ. ɽʩʠʧʦʚ 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʄɽʊʆɼʆʄ ʗɼɽʈʅʆ-ʄɸɻʅʀʊʅʆʁ ʈɽɿʆʅɸʅʉʅʆʁ 

ʉʇɽʂʊʈʆʉʂʆʇʀʀ ʉʆʉʊɸɺɸ ʈɸʉʊʀʊɽʃʔʅʓʍ ɾʀʈʆɺ ʀɿ ʉɽʄʗʅ 

ʂʋʃʔʊʋʈʅʓʍ ʈɸʉʊɽʅʀʁ ʈɸɿʃʀʏʅʓʍ ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʇʆʗʉʆɺ 

 

15-15 ï 15-25  

ʅ. ʇ. ʐʘʧʢʠʥ, ɸ. ʃ. ɼʨʦʟʜʦʚ, ɸ. ɽ. ʇʘʥʘʩʝʥʢʦ, ʀ. ɻ. ʍʘʣʴʯʝʥʢʦ 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʆʉʊɸɺɸ ʉʂɽʃɽʊʆɺ ʇɸʅʎʀʈʗ ʄʆʈʉʂʀʍ ɽɾɽʁ  

 

15-25 ï 15-35 

ɺ.ɼ. ʗʛʦʜʠʥʘ, ɺ. ɺ. ʄʦʨʜʫʭʦʚʠʯ, ɼ.ʄ. ɸʪʦʧʢʠʥ  

ɻɽʅɽʊʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʅɽʄɸʊʆɼ ʈʆɼɸ ONCHOLAIMUS 

(ONCHOLAIMIDAE: ENOPLIDA) ʉ ʇʆɹɽʈɽɾʔʗ ʗʇʆʅʉʂʆɻʆ ʄʆʈʗ ʇʆ 

ɼɸʅʅʓʄ ʉɽʂɺɽʅʀʈʆɺɸʅʀʗ ʈʀɹʆʉʆʄʅʓʍ ɻɽʅʆɺ 

 

ʇʝʨʝʨʳʚ ʥʘ ʯʘʝʧʠʪʠʝ ʠ ʧʦʩʪʝʨʥʘʷ ʩʝʢʮʠʷ 

 

16-00 ʆʙʱʘʷ ʜʠʩʢʫʩʩʠʷ 

 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʢʦʥʬʝʨʝʥʮʠʠ ʬʫʨʰʝʪ ʚ ʩʪʦʣʦʚʦʡ ʅʅʎʄɹ. 

 

 

 

ʉʊɽʅɼʆɺʓɽ ɼʆʂʃɸɼʓ 

 

ʊ.ɽ. ɹʫʪʦʨʠʥʘ ʊɸʂʉʆʅʆʄʀʏɽʉʂʆɽ ʀ ʕʂʆʃʆɻʀʏɽʉʂʆɽ 

ʈɸɿʅʆʆɹʈɸɿʀɽ ɻɽʃʔʄʀʅʊʆɺ ɻʆʃʔʎʆɺ ʈʆɼɸ SALVELINUS 

 

ɼ.ɼ. ɻʘʙʘʝʚ 

ʄɽɾɻʆɼʆɺʓɽ ʈɸɿʃʀʏʀʗ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ ʈɸʉʇʈɽɼɽʃɽʅʀʗ 

ʅɽʂʆʊʆʈʓʍ ʄʆʈʉʂʀʍ ɹɽʉʇʆɿɺʆʅʆʏʅʓʍ 

 

ʅ.ɺ. ɽʚʩʝʝʚʘ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʄɸʂʈʆʌʀʊʆɹɽʅʊʆʉɸ ʖɾʅʓʍ ʂʋʈʀʃʔʉʂʀʍ 

ʆʉʊʈʆɺʆɺ 

 

ʕ.ʗ. ʂʦʩʪʝʮʢʠʡ 

ʂ ɺʆʇʈʆʉʋ ʆ ʂʃʖʏɽɺʓʍ ʇʈʆɹʃɽʄɸʍ ɺʆɿʅʀʂʅʆɺɽʅʀʗ ɾʀɿʅʀ 

 

ʕ.ʗ. ʂʦʩʪʝʮʢʠʡ 

ʂ ɺʆʇʈʆʉʋ ʆ ʇʈʆʀʉʍʆɾɼɽʅʀʀ ʀɻʃʆʂʆɾʀʍ 

 

ɺ.ɸ. ʂʫʣʠʢʦʚʘ, ʅ.ʂ. ʂʦʣʦʪʫʭʠʥʘ  

ʄɽʈʆʇʃɸʅʂʊʆʅ ʇʈʀɹʈɽɾʅʓʍ ɺʆɼ ɿɸʃʀɺɸ ɸʅʀɺɸ (ʆʍʆʊʉʂʆɽ 

ʄʆʈɽ, ʖɾʅʓʁ ʉɸʍɸʃʀʅ)  
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ʇ.ɻ. ʂʫʩʘʢʠʥ  

ɻʆʈʄʆʅɸʃʔʅɸʗ ʈɽɻʋʃʗʎʀʗ ʂʃʋɹɽʅʔʂʆʆɹʈɸɿʆɺɸʅʀʗ  

 

ʅ. ɺ. ʃʷʤʠʥʘ, ɸ. ɻ. ʃʷʤʠʥ 

ʂʆʄʇʃɽʂʉʅɸʗ ʀʅʊɽʈʇʈɽʊɸʎʀʗ ɹʀʆʌʀɿʀʏɽʉʂʀʍ ɼɸʅʅʓʍ 

ʉʆʉʊʆʗʅʀʗ ʇɽʃɸɻʀʏɽʉʂʆɻʆ ʉʆʆɹʑɽʉʊɺɸ 

 

ʃ.ɺ. ʇʫʟʘʢʦʚʘ, ʄ.ɺ. ʇʫʟʘʢʦʚ 

ɼʅʂ-ʊʈɸʅʉʇʆɿʆʅʓ ʉʋʇɽʈʉɽʄɽʁʉʊɺɸ TC1/MARINER ɺ ɻɽʅʆʄɽ 

LITTORINA SAXATILIS 

 

ʅ.ɸ. ʊʨʘʙʝʥʢʦʚʘ 

ɺʓʅʆʉ ɻɽʃʔʄʀʅʊʆɺ ʄʆʈʉʂʀʍ ʄʃɽʂʆʇʀʊɸʖʑʀʍ ɺ ʅɸɿɽʄʅʓɽ 

ʕʂʆʉʀʉʊɽʄʓ ɺ ʋʉʃʆɺʀʗʍ ʇʆʃʋʆʉʊʈʆɺɸ ʂɸʄʏɸʊʂɸ 

 

ʂ.ʀ. ʐʦʨʝʥʢʦ 

ʈɽʂʆʅʉʊʈʋʂʊʀɺʅʆɽ ʀ ʂʆʅʉʊʈʋʂʊʀɺʅʆɽ ʇʆɿʅɸʅʀɽ ʉʊʈʋʂʊʋʈʓ 

ɺʀɼɸ: ʄɽʊʆɼʆʃʆɻʀʏɽʉʂʀʁ ɸʉʇɽʂʊ 

 

H. Fortunato EVOLUTION AND ENVIRONMENTAL CHANGES: THE 

CENTRAL AMERICAN GATEWAY 

 

ɽ. Gladyshev 

RECOMBINATION-INDEPENDENT INTERACTIONS BETWEEN 

HOMOLOGOUS DNA MOLECULES INDUCE CYTOSINE-TO-THYMINE 

MUTATION BY A HETEROCHROMATIN-RELATED PATHWAY 

 

V.E. Gomelyuk 

CHANGES IN A TROPICAL MARINE INSHORE FISH COMMUNITY IN A 

MACRO-TIDAL ESTUARY (DARWIN HARBOUR, AUSTRALIA) 

 

P.A. Lemenkova 

CHEMICAL POLLUTION OF COASTAL WATERS IN THE IZMIR BAY, 

AEGEAN SEA 
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AURELIA AURITA  CONTAINS TWO DISTINC T SPECIES: MOLECULAR  

AND CHROMOSOMAL EVID ENCE 

 

L. S. Adonin
1
, A. V. Kotova

 1,2
 

1 
Institute of Cytology RAS, Laboratory of cell morphology, Group for studying the non-coding 

DNA, St. Petersburg, Russia
 

2
Stem Cell Bank Pokrovsky, Ltd., St. Petersburg, Russia 

leo.adonin@gmail.com 

The moon jelly, Aurelia, is one of the most widely distributed scyphozoan genera (Arai, 

1997). At least 12 species of Aurelia have been described based on morphological differences of 

the medusa (Kramp, 1961). Dawson & Jacobs (2001) found evidence in their molecular studies 

of at least nine species of the genus Aurelia: A. limbata (Brandt, 1838), A. labiata and A. aurita, 

and six cryptic species previously identified as A. aurita. Dawson (2003) later reported at least 

14 molecular species of the genus Aurelia. Aurelia aurita was divided into 11 cryptic species 

A.sp.1 ï A.sp.11. The name Aurelia aurita was saved to the initial population described by 

Linnaeus at the European North coast (Dawson, 2003; Dawson et al., 2005). 

In the current work we compared medusas from three locations ï White Sea, Black Sea, 

Sea of Japan by different methods and found the differences dramatic enough  in distinguish 

distinct species in populations. Kishinouye (1891) described a form from Tokyo Bay, Japan, 

named Aurelia japonica (Gershwin, 2001), and we use this name in our work for population of 

Japonic Sea.  

We assayed one of the major mesoglea components - mesoglein protein and its gene from 

the jellyfish of the three populations.  It has emerged that the mesoglea protein of Japonic 

Aurelia has a molecular weight of approximately 53/55 kD, while the mass mesoglein A. aurita 

is 47 kDa. Antibodies against A. aurita mesoglein bind only protein 47 kDa. 53/55 kDa protein 

was not detected antibodies against A. aurita mesoglein on immunoblots and paraffin sections. 

Also differences in RNA structures of  53/55 kD  protein and mesoglein  were identified.  

We sequenced a partial 18S and 28S rRNA gene sequences. We used several algorithms 

to construct phylogenetic trees on the base of rRNA genes. All analyzes give identical results: 

the sequence of 18S and 28S rRNA of  A.japonica always allocated as a separate group. At the 

same time all the sequences of Black Sea and White Sea medusas form the mixed group.  Also 

we provided a karyology analysis. Karyotypes of Aurelia species from these three populations 

differ significantly between each other: Aurelia karyotype from the Sea of Japan has 17 pairs 
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chromosomes (2n=34), while the karyotypes of Aurelia from the White and Black Seas are the 

same and have 19 pairs (2n=38). 

ʄɽʊɸʄʆʈʌʆɿʓ ʀʅʌʆʈʄɸʎʀʀ: ʆʊ ɻɽʅɸ ʂ ʄɽʄʋ 

 

ɸ.ʉ. ɹʫʨʫʥʜʫʢʦʚ
1
, ɸ.ʃ. ɼʨʦʟʜʦʚ

1,2
, ɻ.ʐ. ʎʠʮʠʘʰʚʠʣʠ

3 

 

1 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ (Far Eastern Federal University, 

Vladivostok 690091, Russia);  

2
ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʤʦʨʷ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ 

ʙʠʦʣʦʛʠʠ ɼɺʆ ʈɸʅ, ɺʣʘʜʠʚʦʩʪʦʢ (ɸ.V. Zhirmunsky Institute of Marine Biology, National 

Scientific Center of Marine Biology, FEB RAS, Vladivostok 690041, Russia);  

3
ʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ɼɺʆ ʈɸʅ, ɺʣʘʜʠʚʦʩʪʦʢ (Institute of Applied 

Mathematics, FEB RAS, Vladivostok 690041, 7 St. Radio, Russia) 

aleksandr.burundukov2012@mail.ru; 

anatoliyld@mail.ru; 

guram@iam.dvo.ru 

 

ɺ ʜʦʢʣʘʜʝ ʦʙʩʫʞʜʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʯʠʥʳ, ʧʦ 

ʢʦʪʦʨʳʤ ʢʦʥʮʝʧʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʐʝʥʥʦʥʘ-ʋʠʚʝʨʘ (ʊʀʐ ï ʊʝʦʨʠʷ ʀʥʬʦʨʤʘʮʠʠ 

ʐʝʥʥʦʥʘ), ʜʦʢʘʟʘʚʰʘʷ ʩʚʦʶ ʧʣʦʜʦʪʚʦʨʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʪʝʭʥʦʠʥʬʦʨʤʘʪʠʢʝ, 

ʦʢʘʟʘʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʦʣʝʟʥʦʡ ʚ ʙʠʦʣʦʛʠʠ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢʘʭ. ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ 

ʧʨʦʚʘʣʘ ʚʩʝʭ ʧʦʧʳʪʦʢ ʵʧʠʩʪʝʤʠʯʝʩʢʦʡ ʠʥʪʝʨʚʝʥʮʠʠ
1
 ʤʝʪʦʜʦʣʦʛʠʠ ʊʀʐ ʥʘ ʫʢʘʟʘʥʥʳʝ 

ʜʠʩʮʠʧʣʠʥʳ ʦʯʝʚʠʜʥʘ: ʊʀʐ ʪʝʦʨʠʝʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʷʚʣʷʝʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ï 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʩʚʷʟʠ, ʘ ʪʘʢ ʢʘʢ ʩʝʤʘʥʪʠʢʘ
2
 ʧʝʨʝʜʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʟʘ 

ʛʨʘʥʠʮʘʤʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʪʝʦʨʠʠ ʩʚʷʟʠ, ʪʦ ʊʀʐ ʚ ʧʨʠʥʮʠʧʝ ʥʝʩʧʦʩʦʙʥʘ ʜʘʪʴ 

ʘʜʝʢʚʘʪʥʫʶ ʵʢʩʧʣʠʢʘʮʠʶ
3
 ʪʘʢʠʤ ʪʝʨʤʠʥʘʤ ʢʘʢ çʩʤʳʩʣè, çʮʝʣʴè, çʮʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠè 

ʠ ʧʨ. ɹʠʦʣʦʛʘʤ ʠ ʛʫʤʘʥʠʪʘʨʠʷʤ, ʯʴʠ ʜʠʩʮʠʧʣʠʥʳ ʥʝʤʳʩʣʠʤʳ ʙʝʟ ʩʝʤʘʥʪʠʢʠ, ʧʨʠʰʣʦʩʴ 

ʧʦʯʪʠ ʩʝʤʴʜʝʩʷʪ ʣʝʪ ʠʟʙʘʚʣʷʪʴʩʷ ʦʪ ʥʘʠʚʥʳʭ ʠʣʣʶʟʠʡ ʦ ʥʝʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ 

ʟʘʭʚʘʪʳʚʘʶʱʠʭ ʧʝʨʩʧʝʢʪʠʚʘʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʠʭ ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʷ ʣʠʰʝʥʥʦʡ ʩʝʤʘʥʪʠʢʠ 

ʊʀʐ, ʦʩʪʘʚʠʚ ʵʪʦ ʫʚʣʝʢʘʪʝʣʴʥʦʝ ʟʘʥʷʪʠʝ ʠʥʞʝʥʝʨʘʤ-ʢʦʤʧʴʶʪʝʨʱʠʢʘʤ, ʩʧʝʮʠʘʣʠʩʪʘʤ ʚ 

ʦʙʣʘʩʪʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʩʚʷʟʠ ʠ ʧʨ., ʢʘʢ ʛʦʚʦʨʠʪʩʷ, çʢʝʩʘʨʶ ï ʢʝʩʘʨʝʚʦ, ʘ ʩʣʝʩʘʨʶ ï 

ʩʣʝʩʘʨʝʚʦè. 

                                                           
1
 ʕʧʠʩʪʝʤʠʯʝʩʢʘʷ ʠʥʪʝʨʚʝʥʮʠʷ (ʦʪ epistɐmɖ - ʟʥʘʥʠʝ) ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʥʷʪʠʡʥʦʛʦ ʘʧʧʘʨʘʪʘ ʦʜʥʦʡ ʥʘʫʢʠ ʚ 

ʧʨʝʜʤʝʪʥʦʤ ʧʦʣʝ ʜʨʫʛʦʡ. 
2
 ʉʝʤʘʥʪʠʢʘ (ʦʪ shmaɜŰɘəɧɠ - ʦʙʦʟʥʘʯʘʶʱʠʡ) - ʨʘʟʜʝʣ ʣʦʛʠʢʠ ʠ ʩʝʤʠʦʪʠʢʠ, ʧʦʩʚʷʱʸʥʥʳʡ ʘʥʘʣʠʟʫ ʧʦʥʷʪʠʡ 

çʟʥʘʯʝʥʠʝè ʠ çʩʤʳʩʣè. 
3
 ʕʢʩʧʣʠʢʘʮʠʷ (ʦʪ ʣʘʪ. explicatio - ʨʘʟʲʷʩʥʝʥʠʝ) - ʫʪʦʯʥʝʥʠʝ ʧʦʥʷʪʠʡ ʠ ʫʪʚʝʨʞʜʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ 

ʥʘʫʯʥʦʛʦ ʷʟʳʢʘ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʩʠʤʚʦʣʠʯʝʩʢʦʡ ʣʦʛʠʢʠ. 
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 ʇʦ ʥʘʰʝʤʫ ʛʣʫʙʦʢʦʤʫ ʫʙʝʞʜʝʥʠʶ, ʊʀʐ ʩ ʫʨʦʚʥʷ ʩʠʛʥʘʣʦʚ ʪʘʢ ʠ ʥʝ ʩʤʦʛʣʘ 

ʧʦʜʥʷʪʴʩʷ ʥʘ ʫʨʦʚʝʥʴ ʩʝʤʘʥʪʠʢʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʦʥʘ ʧʦʧʳʪʘʣʘʩʴ ʩʜʝʣʘʪʴ ʵʪʦ çʩ ʜʨʫʛʦʛʦ 

ʢʦʥʮʘè ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʦʥʝʯʥʦʡ 

ʩʪʘʜʠʝʡ ʨʘʟʚʠʪʠʷ ʩʝʤʘʥʪʠʢʠ ʥʘ ʫʨʦʚʥʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚʪʦʨʦʡ ʩʠʛʥʘʣʴʥʦʡ 

ʩʠʩʪʝʤʦʡ, ʚ ʢʦʪʦʨʦʡ ʟʥʘʢʠ ï ʣʠʰʴ ʬʦʨʤʘʣʴʥʘʷ ʦʙʦʣʦʯʢʘ ʩʤʳʩʣʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘʯʠʥʘʪʴ 

ʥʫʞʥʦ ʩ ʨʘʟʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʝʨʠʬʠʮʠʨʫʝʤʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʦʨʠʡ 

ʨʘʟʜʨʘʞʠʤʦʩʪʠ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʧʦʚʝʜʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʳʭʦʜʦʤ ʥʘ ʩʦʟʜʘʥʠʝ ʪʝʦʨʠʠ ʩʦʮʠʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ. ʇʝʨʝʜ ʢʦʨʧʫʩʦʤ ʙʠʦʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ 

ʧʦʩʪʘʚʣʝʥʘ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ çʥʝʰʝʥʥʦʥʦʚʩʢʠʭè ʪʝʦʨʠʡ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʘʚʪʦʨʳ ʜʦʢʣʘʜʘ ʧʨʝʜʣʘʛʘʶʪ ʩʚʦʡ ʧʫʪʴ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ. 

ʉʝʤʘʥʪʠʢʘ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʘ ʩʠʥʦʥʠʤʦʤ ʘʜʘʧʪʠʚʥʦʩʪʠ ʨʝʘʢʮʠʠ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. 

ʕʚʦʣʶʮʠʷ ʥʘʯʠʥʘʣʘʩʴ ʩ ʧʨʦʩʪʝʡʰʠʭ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʩʠʩʪʝʤ, ʩʦʜʝʨʞʘʱʠʭ ʥʝʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʧʦʥʝʤʥʦʛʫ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʘ ʩʪʨʫʢʪʫʨʘ ï 

ʫʩʣʦʞʥʷʣʘʩʴ ʧʨʠ ʥʝʫʩʳʧʥʦʤ ʢʦʥʪʨʦʣʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ, ʫʜʘʣʷʚʰʝʛʦ ʚʩʝ ʙʨʘʢʦʚʘʥʥʳʝ 

ʚʘʨʠʘʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ 

ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʦʨʛʘʥʠʟʤʦʚ, ʙʠʦʩʬʝʨʳ ʠ, ʚʧʦʩʣʝʜʩʪʚʠʠ, ʩʦʮʠʫʤʘ ʠ ʘʥʪʨʦʧʦʩʬʝʨʳ. 

ʅʘʯʘʪʴ ʩ ʜʨʫʛʦʛʦ ʢʦʥʮʘ ï ʟʥʘʯʠʪ ʩʨʘʟʫ ʞʝ ʫʪʦʥʫʪʴ ʚ ʙʝʟʙʨʝʞʥʦʤ ʤʦʨʝ ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʭ ʠ 

ʥʝʨʝʘʣʠʟʫʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. ʇʨʦʪʠʚ ʚʩʝʭ ʫʤʦʟʨʠʪʝʣʴʥʳʭ ʜʦʚʦʜʦʚ ʘʧʦʣʦʛʝʪʦʚ ʧʨʠʤʝʥʝʥʠʷ 

ʊʀʐ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʝʭʥʦʩʬʝʨʳ ʙʝʟʞʘʣʦʩʪʥʦ ʨʘʙʦʪʘʝʪ ʟʘʢʦʥ ʙʦʣʴʰʠʭ ʯʠʩʝʣ: ʩʣʫʯʘʡʥʘʷ 

ʢʦʤʙʠʥʘʮʠʷ ʥʫʢʣʝʦʪʠʜʦʚ ʥʝ ʩʧʦʩʦʙʥʘ ʢ ʩʘʤʦʨʝʧʣʠʢʘʮʠʠ; ʩʣʫʯʘʡʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʭʠʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʚ ʧʨʦʮʝʩʩʘʭ ʵʤʙʨʠʦʛʝʥʝʟʘ ʠ ʦʥʪʦʛʝʥʝʟʘ ʥʝ ʤʦʞʝʪ ʩʦʟʜʘʪʴ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʡ ʦʨʛʘʥʠʟʤ; ʩʣʫʯʘʡʥʳʝ ʩʤʝʥʷʶʱʠʝʩʷ ʥʘʙʦʨʳ ʤʳʰʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ 

ʥʠʢʦʛʜʘ ʥʝ ʩʪʘʥʫʪ ʧʦʚʝʜʝʥʠʝʤ; ʩʣʫʯʘʡʥʳʡ ʥʘʙʦʨ ʟʚʫʢʦʚ ʥʝ ʩʧʦʩʦʙʝʥ ʩʪʘʪʴ ʨʝʯʴʶ; 

ʩʣʫʯʘʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʟʥʘʢʦʚ ʥʠʢʦʛʜʘ ʥʝ ʚʦʧʣʦʪʠʪʩʷ ʚ ʛʝʥʠʘʣʴʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ. 

ʇʨʠʥʷʪʦʝ ʏʝʨʥʘʚʩʢʠʤ [ʏʝʨʥʘʚʩʢʠʡ, 2001] ʟʘ ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʠ ʘʜʝʢʚʘʪʥʦʝ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʝ ʠ ʙʠʦʣʦʛʠʠ ʦʧʨʝʜʝʣʝʥʠʝ ɻ. ʂʘʩʪʣʝʨʘ: çʀʥʬʦʨʤʘʮʠʷ ʝʩʪʴ 

ʩʣʫʯʘʡʥʳʡ ʠ ʟʘʧʦʤʥʝʥʥʳʡ ʚʳʙʦʨ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʦʟʤʦʞʥʳʭ ʠ 

ʨʘʚʥʦʧʨʘʚʥʳʭè ʩʥʦʚʘ ʟʘʛʦʥʷʝʪ ʜʠʩʢʫʩʩʠʶ ʦ ʧʨʠʨʦʜʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʢʨʫʩʪʦʚʦ ʣʦʞʝ 

ʢʦʥʮʝʧʮʠʠ ʐʝʥʥʦʥʘ-ʋʠʚʝʨʘ, ʪʘʢ ʢʘʢ ʩʘʤʳʤ ʘʜʝʢʚʘʪʥʳʤ ʢʘʩʪʣʝʨʦʚʩʢʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʝ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ, ʘ ʛʝʥʝʨʘʪʦʨ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ (çʙʝʣʦʛʦ ʰʫʤʘè), 

ʟʘʚʝʜʦʤʦ ʥʝ ʠʤʝʶʱʠʡ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʠ. 

 ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʷʚʣʷʶʱʘʷʩʷ ʦʩʥʦʚʦʡ ʩʘʤʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʤʠʨʦʚ, ï ʚʦʩʧʠʪʘʥʥʠʢ ʧʝʜʘʛʦʛʘ ʥʝʠʟʤʝʨʠʤʦ ʙʦʣʝʝ 

ʞʝʩʪʦʢʦʛʦ, ʯʝʤ ʆʨʙʠʣʠʡ, ʠʤʷ ʢʦʪʦʨʦʤʫ ï ɽʩʪʝʩʪʚʝʥʥʳʡ ʆʪʙʦʨ. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, 
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ʩʪʠʤʫʣʠʨʦʚʘʚʰʠʤʠ ʨʘʟʨʘʙʦʪʢʫ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʪʘʣʠ 

ʩʣʝʜʫʶʱʠʝ ʠʜʝʠ ʠ ʢʦʥʮʝʧʮʠʠ:  

1. ʂʦʥʮʝʧʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ɸʥʦʭʠʥʘ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʘʤʦʛʦ ʧʦʥʷʪʠʷ 

ʠ ʧʨʠʥʮʠʧʦʚ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʩʳʛʨʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ɸʥʦʭʠʥʘ ʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʦʨʛʘʥʠʟʤʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ 

(ʦʧʝʨʝʞʘʶʱʝʝ ʦʪʨʘʞʝʥʠʝ), ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʶʱʠʭ ʧʦʚʝʜʝʥʠʝ ʩʘʤʦʛʦ ʧʨʠʤʠʪʠʚʥʦʛʦ 

ʦʨʛʘʥʠʟʤʘ ʦʪ ʜʝʡʩʪʚʠʡ ʩʘʤʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ [ɸʥʦʭʠʥ, 1998], ʘ ʪʘʢʞʝ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʘʬʬʝʨʝʥʪʥʦʛʦ ʩʠʥʪʝʟʘ ʢʘʢ ʤʝʭʘʥʠʟʤʘ ʧʦʨʦʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

[ɹʫʨʫʥʜʫʢʦʚ, 2015].  

2. ʀʜʝʷ ʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʤ ʢʘʯʝʩʪʚʝʥʥʦʤ ʨʘʟʣʠʯʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʥʦʩʠʪʝʣʷʭ 

ʠ ʤʝʭʘʥʠʟʤʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʨʘʟʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ. ɺ.ʀ. ʂʦʨʦʛʦʜʠʥ, 

ʥʝ ʧʨʠʟʥʘʚʘʚʰʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʝʦʨʛʘʥʠʯʝʩʢʦʤ ʤʠʨʝ, ʧʨʝʜʣʦʞʠʣ ʩʚʦʶ 

ʪʨʝʭʫʨʦʚʥʝʚʫʶ ʩʭʝʤʫ: 1) ʛʝʥʝʪʠʯʝʩʢʦʡ, 2) ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʠ 3) ʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʜʦʧʦʣʥʠʪʴ ʪʨʝʭʯʣʝʥʥʫʶ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʨʦʚʥʝʡ ɺ.ʀ. ʂʦʨʦʛʦʜʠʥʘ ʝʱʝ ʪʨʝʤʷ ʫʨʦʚʥʷʤʠ ï ʢʦʩʤʦʛʦʥʠʯʝʩʢʠʤ, 

ʥʝʛʵʥʪʨʦʧʠʡʥʳʤ
4
 ʠ ʛʦʨʤʦʥʘʣʴʥʳʤ. ʅʫʣʝʚʦʡ, ʧʨʝʠʥʬʦʨʤʘʮʠʦʥʥʳʡ, ʠʣʠ ʥʝʛʵʥʪʨʦʧʠʡʥʳʡ 

ʫʨʦʚʝʥʴ ʥʫʞʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʣʦʚʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʦʪʪʦʢʘ 

ʵʥʪʨʦʧʠʠ ʠʟ ʣʦʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ. ʋʩʣʦʚʠʷ, ʢʦʪʦʨʦʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʤʠʨʘ, ʘ ʢʦʩʤʦʛʦʥʠʯʝʩʢʠʡ ï ʜʣʷ ʢʦʥʩʪʘʪʘʮʠʠ ʚʘʞʥʦʩʪʠ ʥʝʨʘʚʥʦʚʝʩʥʳʭ (ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʭ) 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ. ʄʳ ʥʝ 

ʦʪʦʞʜʝʩʪʚʣʷʝʤ ʥʝʛʵʥʪʨʦʧʠʶ ʠ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʝʝ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɻʦʨʤʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʫʯʝʩʪʴ ʥʦʚʳʡ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʠ ʧʦʩʣʝʜʫʶʱʠʤ 

ʥʝʡʨʦʥʥʳʤ) ʪʠʧ ʭʠʤʠʯʝʩʢʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ (ʜʣʷ ʨʘʩʪʝʥʠʡ ʵʪʦ ʬʠʪʦʛʦʨʤʦʥʳ), ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʪʦʨʦʡ ʤʥʦʛʦʢʣʝʪʦʯʥʳʡ ʦʨʛʘʥʠʟʤ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʜʘʞʝ ʙʝʟ 

ʥʘʣʠʯʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ɸ.ʀ. ʂʘʨʘʤʷʥʘ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʚ ʵʚʦʣʶʮʠʠ ʧʦʟʚʦʥʦʯʥʳʭ ʧʷʪʠ ʢʨʠʪʠʯʝʩʢʠʭ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʤʦʟʛʦʚʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʚʝʜʝʥʠʷ [ʂʘʨʘʤʷʥ, 1976], ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʥʘʟʚʘʪʴ ʫʨʦʚʝʥʴ ʧʦʚʝʜʝʥʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʂʦʨʦʛʦʜʠʥʘ ʥʝʡʨʦʵʪʦʣʦʛʠʯʝʩʢʠʤ ʠ ʨʘʟʜʝʣʠʪʴ ʝʛʦ ʥʘ ʯʝʪʳʨʝ ʢʘʪʝʛʦʨʠʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ: ʜʠʬʬʫʟʥʫʶ, ʩʝʪʯʘʪʫʶ, ʨʘʜʠʘʣʴʥʫʶ ʠ ʙʠʣʘʪʝʨʘʣʴʥʫʶ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʠʣʘʪʝʨʘʣʴʥʫʶ ʢʘʪʝʛʦʨʠʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʝʚʷʪʴ ʬʨʘʢʮʠʡ 

(ʧʦʜʫʨʦʚʥʝʡ) ʧʦ ʪʠʧʫ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʮʝʥʪʨʘ ʠ ʫʨʦʚʥʷʤ ʠʥʪʝʛʨʘʮʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ: 

ʩʪʚʦʣʦʚʫʶ (ʦʨʪʦʛʦʥ), ʫʟʣʦʚʫʶ (ʠʣʠ ʩʣʦʞʥʫʶ ʛʘʥʛʣʠʦʥʘʨʥʫʶ), ʪʨʫʙʯʘʪʫʶ (ʩʧʠʥʘʣʴʥʳʡ 

                                                           
4
 ʅʝʛʵʥʪʨʦʧʠʷ ï ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʵʥʪʨʦʧʠʷ, ʪʝʨʤʠʥ ʚʚʝʜʝʥ ʃ. ɹʨʠʣʣʶʵʥʦʤ. 
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ʫʨʦʚʝʥʴ ʠʥʪʝʛʨʘʮʠʠ), ʙʫʣʴʙʦʤʝʟʵʥʮʝʬʘʣʠʯʝʩʢʫʶ, ʤʝʟʵʥʮʝʬʘʣʦʮʝʨʝʙʝʣʣʷʨʥʫʶ, 

ʜʠʵʥʮʝʬʘʣʦʪʝʣʵʥʮʝʬʘʣʴʥʫʶ, ʩʪʨʠʘʨʥʫʶ, ʩʪʨʠʦʢʦʨʪʠʢʘʣʴʥʫʶ ʠ ʥʝʦʢʦʨʪʠʢʘʣʴʥʫʶ. ʊʘʢʘʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʦʜʥʦʨʦʜʥʦʛʦ ʫʨʦʚʥʷ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʂʦʨʦʛʦʜʠʥʘ ʧʦʟʚʦʣʷʝʪ 

ʢʘʯʝʩʪʚʝʥʥʦ ʠʟʦʙʨʘʟʠʪʴ çʣʝʩʪʥʠʮʫ ʨʝʬʣʝʢʩʦʚè, ʦʪʨʘʞʘʶʱʫʶ ʚʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ ʫʩʣʦʚʥʳʭ 

ʨʝʬʣʝʢʩʦʚ ʚ ʧʦʚʝʜʝʥʠʠ ʞʠʚʦʪʥʳʭ ʦʪ ʧʝʨʚʠʯʥʦʨʦʪʳʭ (Protostomia) ʢ ʧʨʠʤʘʪʘʤ (Primates) ʠ 

ʯʝʣʦʚʝʢʫ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʝʩʣʠ ʩʯʠʪʘʪʴ ʵʪʦʪ ʫʨʦʚʝʥʴ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ. ʄʳ 

ʥʝ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʩʦʮʠʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ ʚʩʣʝʜ ʟʘ ʂʦʨʦʛʦʜʠʥʳʤ ʣʦʛʠʯʝʩʢʠʤ, ʘ 

ʧʨʝʜʧʦʯʪʝʤ ʠʤʝʥʦʚʘʪʴ ʝʛʦ ʩʝʤʠʦʪʠʯʝʩʢʠʤ ʧʦ ʪʦʡ ʧʨʦʩʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʨʝʧʝʨʪʫʘʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʵʪʦʛʦ ʫʨʦʚʥʷ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤʠ 

ʦʧʝʨʘʮʠʷʤʠ. ʅʘ ʩʝʤʠʦʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʤʳ ʚʳʜʝʣʠʤ ʪʨʠ ʧʦʜʫʨʦʚʥʷ ï ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ, 

ʨʘʮʠʦʥʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʰʠʨʷʷ ʠʜʝʶ ʂʦʨʦʛʦʜʠʥʘ ʦʙ 

ʘʚʪʦʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʠ ʛʝʪʝʨʦʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʝʤʠʦʪʠʯʝʩʢʦʤ 

ʫʨʦʚʥʝ, ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʛʝʥʝʨʘʮʠʶ, 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʩʘʤʦʨʝʧʣʠʢʘʮʠʶ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʩʝ-ʪʘʢʠ ʥʝ ʪʝʭʥʠʢʫ, ʘ ʢʫʣʴʪʫʨʫ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʯʥʦ ʚʢʣʶʯʠʪʴ ʚ ʥʘʰʫ ʩʭʝʤʫ ʢʦʥʮʝʧʮʠʶ ʈ. ɼʦʢʠʥʟʘ ʦ ʚʪʦʨʦʤ ʨʝʧʣʠʢʘʪʦʨʝ 

ï ʤʝʤʝ. ɺʢʣʶʯʝʥʠʝ ʚ ʥʘʰʫ ʩʭʝʤʫ ʥʫʣʝʚʦʛʦ ʥʝʛʵʥʪʨʦʧʠʡʥʦʛʦ ʠ, ʪʝʤ ʙʦʣʝʝ, ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʢʦʩʤʦʛʦʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʥʝʠʟʙʝʞʥʦ ʩʪʘʚʠʪ ʧʝʨʝʜ ʥʘʤʠ ʚʦʧʨʦʩ ʦ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʠ 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʦʙʲʝʜʠʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʝʦʨʠʠ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʛʣʦʙʘʣʴʥʦʛʦ ʵʚʦʣʶʮʠʦʥʠʟʤʘ (ɻʕ). 

3. ʂʦʥʮʝʧʮʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʵʚʦʣʶʮʠʦʥʠʟʤʘ (ʄʝʛʘʠʩʪʦʨʠʠ, Big History) 

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ɻʕ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʪʝʦʨʠʠ 

ʜʠʩʩʠʧʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʀ.ʈ. ʇʨʠʛʦʞʠʥʘ ʠ ʩʠʥʝʨʛʝʪʠʢʠ ɻ. ʍʘʢʝʥʘ, ʩʥʷʚʰʠʭ ʚʝʢʦʚʦʝ 

ʧʨʦʢʣʷʪʴʝ ʚʪʦʨʦʛʦ ʥʘʯʘʣʘ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʩ ʪʝʦʨʠʠ ʵʚʦʣʶʮʠʠ. ʈʘʙʦʪʳ ʇʨʠʛʦʞʠʥʘ ʠ 

ʍʘʢʝʥʘ ʧʦʟʚʦʣʠʣʠ ʕ. ʗʥʯʫ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʠʥʮʠʧʳ çʫʥʠʬʠʮʠʨʫʶʱʝʡ ʧʘʨʘʜʠʛʤʳè 

[Jantsch, 1981]. ʆʯʝʥʴ ʚʘʞʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʚʝʨʰʘʶʱʝʛʦ ʩʠʥʪʝʟʘ ʥʘʫʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʢʦʥʮʝʧʮʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʥʠʤʘʝʤʦʡ ʗʥʯʝʤ ʢʘʢ ʠʥʩʪʨʫʢʮʠʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ 

ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʧʝʨʝʢʣʠʢʘʝʪʩʷ ʩ ʢʦʥʮʝʧʮʠʝʡ ʨʝʧʣʠʢʘʪʦʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʛʣʦʙʘʣʴʥʘʷ ʵʚʦʣʶʮʠʷ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʩʧʦʥʪʘʥʥʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ 

ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʜʩʠʩʪʝʤ ʚ ʦʪʢʨʳʪʳʭ ʥʝʨʘʚʥʦʚʝʩʥʳʭ 

ʩʠʩʪʝʤʘʭ. ʅʘʯʘʣʦ ʣʶʙʦʛʦ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʩʜʚʠʛʘ, ʩʢʘʯʢʘ, ʩʚʷʟʘʥʦ ʩ ʩʦʟʜʘʥʠʝʤ ʥʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʘʜʘʧʪʘʮʠʷ ï ʧʨʦʮʝʩʩ ʧʦʚʳʰʝʥʠʷ ʮʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʫʪʨʘʪʦʡ ʝʝ ʥʦʚʠʟʥʳ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʩʣʦʞʥʦʩʪʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤ ʢ ʚʥʫʪʨʝʥʥʠʤ ʠ ʚʥʝʰʥʠʤ ʬʣʫʢʪʫʘʮʠʷʤ, ʧʦʪʝʨʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʫʚʝʣʠʯʠʚʘʶʱʝʡ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʧʝʨʝʭʦʜʘ ʚ ʭʘʦʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʅʘʰ ʚʘʨʠʘʥʪ ɻʕ 

ʠʟʣʦʞʝʥ ʚ [ɹʫʨʫʥʜʫʢʦʚ ʠ ʜʨ., 2016]. 
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ʀʥʪʝʨʝʩʥʦʡ ʧʦʧʳʪʢʦʡ ʩʚʷʟʘʪʴ ʵʚʦʣʶʮʠʶ ʥʘʫʯʥʳʭ ʪʝʦʨʠʡ, ʧʦʜʫʨʦʚʥʷ 

ʩʝʤʠʦʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩ ʵʚʦʣʶʮʠʝʡ ɺʩʝʣʝʥʥʦʡ ʠ ʙʠʦʩʬʝʨʳ ɿʝʤʣʠ ʩʪʘʣʘ 

ʵʚʦʣʶʮʠʦʥʥʘʷ ʵʧʠʩʪʝʤʦʣʦʛʠʷ
5
. ʕʪʦʪ ʪʝʨʤʠʥ ʚʚʝʣ ʚ ʦʙʦʨʦʪ ɼ. ʂʵʤʧʙʝʣʣ (1974) ʚ ʩʪʘʪʴʝ, 

ʧʦʩʚʷʱʝʥʥʦʡ ʢʨʠʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʨʘʙʦʪ ʂ. ʇʦʧʧʝʨʘ. ʇʦʧʧʝʨ ʧʦʧʳʪʘʣʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʨʘʩʰʠʨʠʪʴ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ ʵʚʦʣʶʮʠʦʥʥʦʡ ʵʧʠʩʪʝʤʦʣʦʛʠʠ ʠ ʩʦʟʜʘʪʴ ʦʙʱʫʶ ʪʝʦʨʠʠ 

ʵʚʦʣʶʮʠʠ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʢʦʛʥʠʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ. çʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʵʚʦʣʶʮʠʦʥʥʦʡ 

ʵʧʠʩʪʝʤʦʣʦʛʠʠ ï ʦʯʝʨʪʠʪʴ ʠʝʨʘʨʭʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ, ʦʙʲʷʩʥʠʪʴ ʩʚʦʡʩʪʚʘ ʠ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʧʦʟʥʘʥʠʷ ʚ ʵʚʦʣʶʮʠʦʥʥʦʤ ʢʣʶʯʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʪʨʦʠʪʴ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʪʝʦʨʠʶ 

ʵʚʦʣʶʮʠʠ ʥʘʫʢʠè [ʉɿʌ, 1991, ʩ. 384-385]. ɺʝʜʫʱʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩʪʘʣʠ ɼ. ʂʵʤʧʙʝʣʣ, ʂ. ʇʦʧʧʝʨ, ʂ. ʃʦʨʝʥʮ, ɼ. ʍʦʣʪʦʥ, ʉ. ʇʝʧʧʝʨ, ʉ. ɼʞʠʣʩʢʠ. 

çʕʚʦʣʶʮʠʦʥʥʘʷ ʵʧʠʩʪʝʤʦʣʦʛʠʷ ʩʪʨʝʤʠʪʩʷ ʩʦʟʜʘʪʴ ʦʙʦʙʱʝʥʥʫʶ ʪʝʦʨʠʶ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, 

ʧʨʝʦʜʦʣʝʚʘʶʱʫʶ ʢʨʘʡʥʦʩʪʠ ʧʨʦʪʠʚʦʩʪʦʷʱʠʭ ʧʦʟʠʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʠʪʴ ʥʦʚʦʝ 

ʨʝʰʝʥʠʝ ʤʥʦʛʠʭ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʧʠʩʪʝʤʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʥʘʯʠʥʘʷ ʩʦ ʩʧʦʨʘ 

ʵʤʧʠʨʠʟʤʘ ʠ ʨʘʮʠʦʥʘʣʠʟʤʘ ʠ ʢʦʥʯʘʷ ʩʦʟʜʘʥʠʝʤ ʪʝʦʨʠʠ ʝʜʠʥʦʡ ʥʘʫʢʠ, ʚ ʢʦʪʦʨʦʡ ʠʩʯʝʟʣʦ 

ʙʳ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ çʥʘʫʢ ʦ ʧʨʠʨʦʜʝè ʠ çʥʘʫʢ ʦ ʢʫʣʴʪʫʨʝè, ʪʝʦʨʠʠ, ʧʨʝʜʣʘʛʘʶʱʝʡ 

ʨʘʟʫʤʥʫʶ ʘʣʴʪʝʨʥʘʪʠʚʫ ʬʝʥʦʤʝʥʦʣʦʛʠʠ ʠ ʛʝʨʤʝʥʝʚʪʠʢʝ
6
è [ʊʘʤ ʞʝ].  

ʈʝʟʫʣʴʪʘʪʦʤ ʚʩʝʭ ʵʪʠʭ ʤʦʜʠʬʠʢʘʮʠʡ ʠ ʤʦʜʝʨʥʠʟʘʮʠʡ ʢʦʥʮʝʧʮʠʡ ʇ.ʂ. ɸʥʦʭʠʥʘ, 

ɺ.ʀ ʂʦʨʦʛʦʜʠʥʘ, ɸ.ʀ. ʂʘʨʘʤʷʥʘ ʠ ʈ. ɼʦʢʠʥʟʘ ʩʪʘʣʘ ʰʝʩʪʠʫʨʦʚʥʝʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʛʝʪʝʨʦʛʝʥʥʳʭ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ, ʥʦ ʵʚʦʣʶʮʠʦʥʥʦ ʩʚʷʟʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʚʝʨʭʥʠʝ ʯʝʪʳʨʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʠʩʪʝʤʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʛʝʥʝʨʠʨʦʚʘʪʴ, 

ʭʨʘʥʠʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʨʠʩ. 1), ʧʨʠʯʝʤ ʥʘ 

ʢʘʞʜʦʤ ʠʟ ʯʝʪʳʨʝʭ ʫʨʦʚʥʝʡ, ʛʝʥʝʪʠʯʝʩʢʦʤ, ʛʦʨʤʦʥʘʣʴʥʦʤ, ʥʝʡʨʦʵʪʦʣʦʛʠʯʝʩʢʦʤ ʠ 

ʩʝʤʠʦʪʠʯʝʩʢʦʤ, ʠʥʬʦʨʤʘʮʠʷ ʠʤʝʝʪ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʥʦʩʠʪʝʣʠ ʠ ʤʝʭʘʥʠʟʤʳ ʬʠʢʩʘʮʠʠ 

(ʟʘʧʦʤʠʥʘʥʠʷ) ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ. ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʞʝ ʨʘʟʣʠʯʠʷ 

ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʨʦʚʥʝʡ (ʛʝʥʝʪʠʯʝʩʢʦʛʦ, ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʠ ʥʝʡʨʦʵʪʦʣʦʛʠʯʝʩʢʦʛʦ) ʦʪ 

ʩʝʤʠʦʪʠʯʝʩʢʦʛʦ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʨʘʟʣʠʯʠʠ ʙʘʟʦʚʳʭ ʨʝʧʣʠʢʘʪʦʨʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʘʭ 

ʙʳʪʠʷ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʠ ʦʙʱʝʩʪʚʘ. ʉʪʨʫʢʪʫʨʘ ʩʝʤʠʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʫʯʠʪʳʚʘʝʪ ʥʘʰʫ 

ʢʦʥʮʝʧʮʠʶ ʫʥʠʬʠʢʘʮʠʠ ʥʘʫʢʠ [ɹʫʨʫʥʜʫʢʦʚ ʠ ʜʨ., 2016]. 

ʅʘʩʪʫʧʠʣʦ ʚʨʝʤʷ ʜʘʪʴ ʥʝʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʠʷ. 

                                                           
5
 ʕʧʠʩʪʝʤʦʣʦʛʠʷ (ʦʪ ʛʨʝʯ. epistɐmɖ ï ʟʥʘʥʠʝ ʠ ɚɧɔɞɠ ï ʩʣʦʚʦ, ʫʯʝʥʠʝ), ʪʝʨʤʠʥ, ʫʧʦʪʨʝʙʣʷʝʤʳʡ ʜʣʷ 

ʦʙʦʟʥʘʯʝʥʠʷ ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ. 
6
 ɻʝʨʤʝʥʝʚʪʠʢʘ (eɟɛɖɜŮɡŰɘəɐ, ʦʪ eɟɛɖɜŮɨɤ ï ʨʘʟʲʷʩʥʷʶ, ʠʩʪʦʣʢʦʚʳʚʘʶ) ï ʠʩʢʫʩʩʪʚʦ ʠ ʪʝʦʨʠʷ ʠʩʪʦʣʢʦʚʘʥʠʷ 

ʪʝʢʩʪʦʚ. 
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ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ï ʩʚʦʡʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʠʨʘ, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʘʤʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʠ ʨʘʟʜʨʘʞʠʤʦʩʪʠ ʞʠʚʳʭ ʩʠʩʪʝʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʳʤ ʩʚʦʡʩʪʚʦʤ (ʘʪʨʠʙʫʪʦʤ), ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ ʪʨʝʭ ʬʦʨʤʘʭ:  

1. ʍʠʤʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʘʤʦʨʝʧʣʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʥʦʩʠʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʛʝʥ; 

2. ʈʘʟʜʨʘʞʝʥʠʷ ï ʚʦʟʙʫʞʜʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ, ʚʳʟʳʚʘʶʱʝʛʦ ʨʝʘʢʮʠʶ 

ʦʨʛʘʥʠʟʤʘ, ʥʘʟʳʚʘʝʤʫʶ ʩʝʥʩʦʵʬʬʝʢʪʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ;  

 

 

  

ʈʠʩ. 1. ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 
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3. ʈʘʟʜʨʘʞʠʪʝʣʷ ï ʩʠʛʥʘʣʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʦʨʛʘʥʠʟʤʦʤ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ 

ʚʳʟʳʚʘʶʱʝʛʦ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʤʦʚ, ʥʘʟʳʚʘʝʤʫʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ. 

ʈʘʟʜʨʘʞʠʪʝʣʴ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʨʝʘʢʮʠʠ ʣʦʢʦʤʦʮʠʠ, ʫʩʠʣʠʚʘʶʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʚʦʟʙʫʞʜʝʥʠʷ (ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ), ʥʘʟʳʚʘʝʪʩʷ ʘʪʪʨʘʢʪʘʥʪʦʤ 

(ʵʪʦʣʦʛʠʯʝʩʢʠʤ ʘʪʪʨʘʢʪʦʨʦʤ). ʈʘʟʜʨʘʞʠʪʝʣʴ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʣʦʢʦʤʦʮʠʦʥʥʦʡ ʨʝʘʢʮʠʠ 

ʠʟʙʝʛʘʥʠʷ, ʩʥʠʤʘʶʱʝʡ ʚʦʟʙʫʞʜʝʥʠʝ (ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ), ʥʘʟʳʚʘʝʪʩʷ 

ʨʝʧʝʣʣʝʥʪʦʤ (ʵʪʦʣʦʛʠʯʝʩʢʠʤ ʨʝʧʝʣʣʝʨʦʤ). ɸʪʪʨʘʢʪʘʥʪ ʠ ʨʝʧʝʣʣʝʥʪ ʦʙʨʘʟʫʶʪ 

ʧʨʦʩʪʝʡʰʫʶ ʙʠʥʘʨʥʫʶ ʩʝʤʘʥʪʠʢʫ çʨʘʟʜʨʘʞʠʤʦʩʪʴ-ʨʝʘʢʮʠʷè ʦʨʛʘʥʠʟʤʘ ʠ ʧʨʝʚʨʘʱʘʶʪ 

ʦʨʛʘʥʠʟʤ ʚ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ ʩʠʩʪʝʤʫ. 

ʇʦʚʝʜʝʥʠʝ ʞʠʚʦʪʥʦʛʦ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʙʝʟʫʩʣʦʚʥʳʭ ʠ ʫʩʣʦʚʥʳʭ ʨʝʬʣʝʢʩʦʚ, ʨʦʣʴ 

ʧʦʩʣʝʜʥʠʭ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʤʦʟʛʘ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ 

ʩʣʦʞʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʆʂʈʇ (ʆʙʲʝʤ ʂʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʈʘʙʦʯʝʡ ʇʘʤʷʪʠ, ʘʥʛʣ. 

ST-WMC ï Short-Term Working Memory Capacity) [Read, 2008], ʢʦʪʦʨʳʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 1 

ʫ ʨʝʧʪʠʣʠʡ ʜʦ 7°2 ʫ ʯʝʣʦʚʝʢʘ. ʅʘ ʫʨʦʚʥʝ ʥʝʦʢʦʨʪʠʢʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʟʛʘ ʦʪʢʨʳʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʝʛʝʥʝʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ï ʯʝʨʝʟ ʦʙʫʯʝʥʠʝ ʠ 

ʧʦʜʨʘʞʘʥʠʝ. ʋ ʤʥʦʛʠʭ ʧʨʠʤʘʪʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʵʣʝʤʝʥʪʳ ʧʨʦʪʦʢʫʣʴʪʫʨʳ, ʪʘʢ, ʚ ʦʜʥʦʡ ʠʟ 

ʧʦʧʫʣʷʮʠʡ ʷʧʦʥʩʢʠʭ ʤʘʢʘʢ ʟʘʢʨʝʧʠʣʘʩʴ ʧʨʠʚʳʯʢʘ ʤʳʪʴ ʦʚʦʱʠ ʧʝʨʝʜ ʝʜʦʡ. ɻʝʥʥʦ-

ʢʫʣʴʪʫʨʥʘʷ ʢʦʵʚʦʣʶʮʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʟʘʢʨʝʧʣʝʥʠʶ ʤʫʪʘʮʠʠ ʛʝʥʘ FOXP2 ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚʪʦʨʦʡ ʩʠʛʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ï ʨʝʯʠ, ʦʙʣʝʛʯʠʚʰʝʡ ʪʨʘʥʩʣʷʮʠʶ ʤʝʤʦʚ ʠ 

ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʷʟʳʢʘ, ʣʦʛʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ), ʘ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ï ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʭ ʤʝʤʧʣʝʢʩʦʚ (ʤʠʬʦʣʦʛʠʠ ʠ ʨʝʣʠʛʠʠ, ʬʠʣʦʩʦʬʠʠ, ʥʘʫʢʠ). 

ʊʘʢ ʢʘʢ ʚ ʩʬʝʨʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʢʘʟʘʣʦʩʴ 

ʧʦʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ, ʪʦ ʚ ʢʨʫʛ ʝʝ ʧʨʦʙʣʝʤ ʚʦʰʣʘ ʠ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ ʧʦʚʝʜʝʥʠʷ, 

ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʟʫʯʝʥʠʝ ʵʪʦʣʦʛʠʯʝʩʢʦʡ ʣʦʛʠʢʠ, ʚʦʟʥʠʢʰʝʡ ʥʘ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʣʝʪ 

ʨʘʥʴʰʝ ʩʠʣʣʦʛʠʩʪʠʢʠ ɸʨʠʩʪʦʪʝʣʷ.  

ʕʪʦʣʦʛʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʚ ʢʦʥʮʝʧʮʠʠ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʧʨʠʤʝʨʘ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʳʚʘʶʱʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʵʪʦʣʦʛʠʯʝʩʢʦʡ ʣʦʛʠʢʠ. 

1. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʳʙʦʨʘ ʨʘʢʦʤ Procambarus clarkii ʦʜʥʦʡ ʠʟ ʜʚʫʭ 

ʟʘʱʠʪʥʳʭ ʩʪʨʘʪʝʛʠʡ [Liden, 2010]. 

ʇʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ ʧʦʩʪʨʦʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʵʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʜʠʟʲʶʥʢʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʘ (ʨʠʩ. 3):  
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2. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʪʨʘʥʟʠʪʠʚʥʦʩʪʠ
7
 ʣʦʛʠʢʠ ʧʦʚʝʜʝʥʠʷ ʪʠʣʘʧʠʠ  

Astatotilapia burtoni [Grosenick, 2007] 

 

 

 

 

ʈʠʩ. 2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʳʙʦʨʘ ʨʘʢʦʤ Procambarus clarkii ʦʜʥʦʡ ʠʟ ʜʚʫʭ 

ʟʘʱʠʪʥʳʭ ʩʪʨʘʪʝʛʠʡ (ʩʣʝʚʘ) ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʩʧʨʘʚʘ) ʧʦ ʋ. ʃʠʜʝʥʫ [Liden, 2010] 

 

 

 

ʈʠʩ. 3. ɹʣʦʢ-ʩʭʝʤʘ ʵʪʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʟʲʶʥʢʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʘʬʬʝʨʝʥʪʥʦʛʦ ʩʠʥʪʝʟʘ ʚ ʣʦʛʠʢʝ ʧʦʚʝʜʝʥʠʷ Procambarus clarkii.  

 

 

                                                           
7
 ɹʠʥʘʨʥʦʝ ʦʪʥʦʰʝʥʠʝ R ʥʘ ʤʥʦʞʝʩʪʚʝ ʍ ʥʘʟʳʚʘʝʪʩʷ ʪʨʘʥʟʠʪʠʚʥʳʤ, ʝʩʣʠ ʜʣʷ ʣʶʙʳʭ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ 

ʤʥʦʞʝʩʪʚʘ a, b, c Í ʍ ʚʳʧʦʣʥʝʥʠʝ aRb ʠ bRc ʚʣʝʯʝʪ ʚʳʧʦʣʥʝʥʠʝ ʦʪʥʦʰʝʥʠʷ aRc. 
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ʈʠʩ. 4. ɹʣʦʢ-ʩʭʝʤʘ ʵʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ ʪʨʘʥʟʠʪʠʚʥʦʩʪʴ ʣʦʛʠʢʠ ʧʦʚʝʜʝʥʠʷ 

Astatotilapia burtoni. ʇʦʩʪʨʦʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ [Grosenick, 2007] 

 

 ɿʜʝʩʴ ʢʨʘʩʥʳʤ ʵʣʣʠʧʩʦʤ ʦʙʚʝʜʝʥʦ ʫʩʣʦʚʠʝ, ʠʟʚʝʩʪʥʦʝ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘʤ, ʥʦ 

ʥʝʠʟʚʝʩʪʥʦʝ ʩʘʤʮʫ Astatotilapia burtoni, ʥʘʜ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪ. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʙʝʟʦʧʘʩʥʦʛʦ ʩʦʩʝʜʘ, ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʘʥʟʠʪʠʚʥʦʩʪʴ 

ʦʪʥʦʰʝʥʠʷ çʩʠʣʴʥʝʝè ʠ ʦʧʨʝʜʝʣʠʪʴ, ʢʪʦ ʠʟ ʜʚʫʭ ʧʦʜʩʘʞʝʥʥʳʭ ʨʳʙʦʢ ʷʚʣʷʝʪʩʷ ʩʣʘʙʝʡʰʝʡ, 

ʪʦ ʝʩʪʴ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʦʙʚʝʜʝʥʥʦʝ ʢʨʘʩʥʳʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ. ʆʩʦʙʝʥʥʦ 

ʫʙʝʜʠʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʪʨʘʥʟʠʪʠʚʥʦʩʪʠ ʵʪʦʣʦʛʠʯʝʩʢʦʡ ʣʦʛʠʢʠ Astatotilapia burtoni 

ʷʚʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʮʦʚ ʘ2 ʠ ʘ4, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʨʘʚʥʦʝ ʯʠʩʣʦ 

ʧʦʙʝʜ ʠ ʧʦʨʘʞʝʥʠʡ.  

 ʕʪʦʣʦʛʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʩ ʧʦʷʚʣʝʥʠʝʤ ʷʟʳʢʘ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʦʧʧʦʟʠʮʠʡ 

ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʣʦʛʠʢʫ ʙʨʠʢʦʣʘʞʘ
8
, ʘ ʩ ʧʦʷʚʣʝʥʠʝʤ ʛʨʘʤʤʘʪʠʢʠ ʠ ʚʳʷʚʣʝʥʠʝʤ 

ʪʨʘʥʟʠʪʠʚʥʦʩʪʠ ʧʘʨʘʜʠʛʤʘʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʛʠʧʦʥʠʤʠʠ-ʛʠʧʝʨʦʥʠʤʠʠ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʩʠʣʣʦʛʠʩʪʠʢʫ ɸʨʠʩʪʦʪʝʣʷ. 

                                                           
8
 ʃʦʛʠʢʘ ʙʨʠʢʦʣʘʞʘ (ʦʪ ʬʨ. bricolage ï ʦʪʩʢʦʢ, ʧʦʜʜʝʣʢʠ) ï ʧʦ ʂ. ʃʝʚʠ-ʉʪʨʦʩʩʫ ï ʣʦʛʠʢʘ ʤʠʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ.  
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ʈʘʟʚʠʪʠʝ çʥʝʰʝʥʥʦʥʦʚʩʢʠʭè ʪʝʦʨʠʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʧʦʚʝʜʝʥʠʷ ï ʥʝʦʙʭʦʜʠʤʳʡ ʰʘʛ ʥʝ ʪʦʣʴʢʦ ʚ ʩʪʦʨʦʥʫ ʩʦʟʜʘʥʠʷ ʙʠʦʤʠʤʝʪʠʢʠ, 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠ ʩʦʮʠʦʣʦʛʠʠ, ʥʦ ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʷ ʢʦʥʮʝʧʮʠʠ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʜʚʠʞʝʥʠʷ, ʥʘʮʝʣʝʥʥʦʛʦ ʥʘ 

ʦʙʲʝʜʠʥʝʥʠʝ ʠ ʢʦʦʨʜʠʥʘʮʠʶ ʨʘʟʨʘʙʦʪʦʢ, ʚʝʜʫʱʠʭʩʷ ʩʦ ʩʪʦʨʦʥʳ ʪʝʭʥʦʩʬʝʨʳ ï ʨʘʙʦʪ ʧʦ 

ʀʀ, ʙʠʦʥʠʢʝ ʠ ʧʨ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʜʦʢʣʘʜʘ ʦʙʩʫʞʜʘʝʪʩʷ ʧʨʦʙʣʝʤʘ çʪʨʝʪʴʝʛʦ ʨʝʧʣʠʢʘʪʦʨʘè. 
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ʄʅʆɻʆʃɽʊʅʗʗ ɼʀʅɸʄʀʂɸ ʊɸʂʉʆʅʆʄʀʏɽʉʂʆʁ ʉʊʈʋʂʊʋʈʓ 

ʃʀʊʆʈɸʃʔʅʆʁ ʌʃʆʈʓ ɹʋʍʊʓ ʂʈɸɹʆɺɸʗ (ʆʉʊʈʆɺ ʐʀʂʆʊɸʅ, 
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ʀ.ɺ. ɹʫʪʦʚ 
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ʙʠʦʣʦʛʠʠ ɼɺʆ ʈɸʅ, ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʷ  

ivanbutov-91@mail.ru 

 

ʃʠʪʦʨʘʣʴ, ʠʣʠ ʟʦʥʘ ʧʨʠʣʠʚʦʚ ʠ ʦʪʣʠʚʦʚ ï ʘʤʬʠʙʠʦʪʠʯʝʩʢʘʷ ʟʦʥʘ, ʢʦʪʦʨʘʷ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʜʚʫʭ ʩʨʝʜ: ʚʦʟʜʫʰʥʦʡ ʠ ʚʦʜʥʦʡ. ɿʜʝʩʴ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʳ ʩʫʪʦʯʥʳʝ ʠ ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʣʝʥʦʩʪʠ, 

ʫʚʣʘʞʥʝʥʠʷ ʠ ʜʨʫʛʠʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [1]. ʉʪʦʡʢʠʝ ʵʚʨʠʙʠʦʥʪʥʳʝ ʬʘʫʥʘ ʠ ʬʣʦʨʘ, 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʧʨʝʜʝʣʘʭ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʧʦʩʪʦʷʥʩʪʚʘ ʫʩʣʦʚʠʡ ʭʦʨʦʰʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʉʚʦʝʦʙʨʘʟʠʝ ʫʩʣʦʚʠʡ 

ʦʙʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʦʩʪʫʧʥʦʩʪʴ ʣʠʪʦʨʘʣʠ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʦʪʣʠʚʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʟʫʯʝʥʠʶ.  

ʂʫʨʠʣʴʩʢʠʝ ʦʩʪʨʦʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʤ ʨʘʡʦʥʝ ʄʠʨʦʚʦʛʦ 

ʦʢʝʘʥʘ, ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʛʨʷʜ ʠ ʩʣʫʞʘʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʆʭʦʪʩʢʠʤ ʤʦʨʝʤ ʠ 

ʊʠʭʠʤ ʦʢʝʘʥʦʤ [2]. ʂ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ ʧʘʨʘʣʣʝʣʴʥʦ ʝʡ 

ʧʨʦʩʪʠʨʘʝʪʩʷ ʄʘʣʘʷ ʂʫʨʠʣʴʩʢʘʷ ʛʨʷʜʘ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ 6 ʦʩʪʨʦʚʦʚ, ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦ-ʚ ʐʠʢʦʪʘʥ.  

ʈʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʦʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʨʝʘʛʠʨʫʶʪ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ 

ʢʣʠʤʘʪʘ ʠ ʠʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʨʝʜʳ. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʝʤʘ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʩʪʨʫʢʪʫʨʫ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʜʘʞʝ ʧʨʠʚʦʜʠʪʴ ʢ ʠʭ ʛʠʙʝʣʠ [3]. ʃʠʪʦʨʘʣʴʥʘʷ ʟʦʥʘ ʙʫʭʪʳ 

ʂʨʘʙʦʚʘʷ ʦ-ʚʘ ʐʠʢʦʪʘʥ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ 

ʣʠʧʠʜʥʳʤʠ ʦʪʭʦʜʘʤʠ ʨʳʙʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʪʨʦʚʝ [4]. ɺ 

1994 ʛ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩʠʣʦʡ 8-9 ʙʘʣʣʦʚ ʧʨʦʠʟʦʰʣʦ ʦʙʱʝʝ ʪʝʢʪʦʥʠʯʝʩʢʦʝ 

ʦʧʫʩʢʘʥʠʝ ʦʩʪʨʦʚʘ ʥʘ 0.5ï0.7 ʤ, ʠʟʤʝʥʝʥʠʝ ʙʝʨʝʛʦʚ ʠ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ ʨʷʜʘ ʙʫʭʪ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʙʫʭʪʳ ʂʨʘʙʦʚʘʷ [5]. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ 

ʣʠʪʦʨʘʣʴʥʦʡ ʬʣʦʨʳ ʙʫʭʪʳ ʂʨʘʙʦʚʘʷ ʦ-ʚʘ ʐʠʢʦʪʘʥ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʠ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 
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ʄʘʪʝʨʠʘʣʦʤ ʧʦʩʣʫʞʠʣʠ ʩʙʦʨʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀɹʄ ɼɺʆ ʈɸʅ ʚ 1987 

ʠ 1997 ʛ., ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʣʠʪʦʨʘʣʴʥʦʡ ʵʢʩʧʝʜʠʮʠʠ ʥʘ 

ʅʀʉ çʇʨʦʬʝʩʩʦʨ ɻʘʛʘʨʠʥʩʢʠʡè ʚ 2013 ʛ. ʚ ʙʫʭʪʝ ʂʨʘʙʦʚʘʷ ʦ-ʚʘ ʐʠʢʦʪʘʥ. ɺʦʜʦʨʦʩʣʠ ʠ 

ʤʦʨʩʢʠʝ ʪʨʘʚʳ ʩʦʙʠʨʘʣʠ ʥʘ ʣʠʪʦʨʘʣʠ ʚ ʧʝʨʠʦʜ ʦʪʣʠʚʘ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʭʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʤʝʪʦʜʠʢʝ [6].  

ɺ 1987 ʛ. ʦʨʛʘʥʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚ ʚʠʜʝ ʞʠʨʘ, ʙʫʢʚʘʣʴʥʦ ʟʘʩʪʠʣʘʣʦ ʧʨʠʙʨʝʞʥʫʶ 

ʧʦʣʦʩʫ, ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʜʦʩʪʠʛʘʷ 15 ʩʤ ʚ ʪʦʣʱʠʥʫ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʘʢʠʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ, ʚ 1987 ʛ. ʥʘ ʣʠʪʦʨʘʣʠ ʙʫʭʪʳ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 43 ʚʠʜʘ 

ʤʘʢʨʦʬʠʪʦʚ, 49% ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʠ ʢʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ, 37% ï ʙʫʨʳʝ, 12% ï ʟʝʣʝʥʳʝ ʠ 

2% ï ʤʦʨʩʢʠʝ ʪʨʘʚʳ (ʨʠʩ. 1).  

ʆʪʜʝʣ Rhodophyta ʚʢʣʶʯʘʣ 21 ʚʠʜ ʠʟ 20 ʨʦʜʦʚ, 10 ʩʝʤʝʡʩʪʚ ʠ 5 ʧʦʨʷʜʢʦʚ. 

ʅʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ (10) ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʨʷʜʦʢ Gigartinales, ʧʦʨʷʜʦʢ Ceramiales 

ï 4 ʚʠʜʘʤʠ, Palmariales ï 3 ʚʠʜʘʤʠ, ʧʦʨʷʜʢʠ Bangiales ʠ Corallinales ï ʜʚʫʤʷ ʚʠʜʘʤʠ 

ʢʘʞʜʳʡ (ʨʠʩ. 2).  

ɹʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ ʙʳʣʦ ʚʩʪʨʝʯʝʥʦ 16 ʚʠʜʦʚ ʠʟ 15 ʨʦʜʦʚ, 10 ʩʝʤʝʡʩʪʚ ʠ 4 ʧʦʨʷʜʢʦʚ. 

ʇʦʨʷʜʦʢ Laminariales ʧʨʝʜʩʪʘʚʣʝʥ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ (5), ʪʨʠ ʠʟ ʥʠʭ 

ʧʨʠʥʘʜʣʝʞʘʣʠ ʩʝʤʝʡʩʪʚʫ Laminariaceae. ʆʪʜʝʣ Chlorophyta ʚʢʣʶʯʘʣ 5 ʚʠʜʦʚ ʠʟ 4 ʨʦʜʦʚ, 4 

ʩʝʤʝʡʩʪʚ ʠ 2 ʧʦʨʷʜʢʦʚ. ʉʘʤʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʙʳʣʠ ʚʦʜʦʨʦʩʣʠ ʧʦʨʷʜʢʘ Ulvales, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʪʨʝʤʷ ʚʠʜʘʤʠ. ɺʢʣʘʜ ʦʪʜʝʣʘ Tracheophyta ʚ ʩʪʨʫʢʪʫʨʫ ʣʠʪʦʨʘʣʴʥʦʡ 

ʬʣʦʨʳ ʚ 1987 ʛ. ʙʳʣ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʣʠʪʦʨʘʣʴʥʦʡ ʬʣʦʨʳ ʙʫʭ. ʂʨʘʙʦʚʘʷ ʦ. ʐʠʢʦʪʘʥ. 
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ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ Rhodophyta (ʧʦʨʷʜʢʠ) ʚ ʣʠʪʦʨʘʣʴʥʦʡ 

ʬʣʦʨʝ ʙʫʭʪʳ ʂʨʘʙʦʚʘʷ ʦ-ʚʘ ʐʠʢʦʪʘʥ ʚ 1987, 1997 ʠ 2013 ʛʛ.  

 

ʉʧʫʩʪʷ ʪʨʠ ʛʦʜʘ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʚ 1997 ʛ., ʯʠʩʣʦ ʚʠʜʦʚ ʣʠʪʦʨʘʣʴʥʦʡ ʬʣʦʨʳ ʙ. 

ʂʨʘʙʦʚʘʷ ʫʤʝʥʴʰʠʣʦʩʴ ʚ 2 ʨʘʟʘ. ɺʩʝʛʦ ʙʳʣʦ ʥʘʡʜʝʥʦ 20 ʚʠʜʦʚ ʤʘʢʨʦʬʠʪʦʚ. ʂʨʘʩʥʳʝ ʠ 

ʙʫʨʳʝ ʚʦʜʦʨʦʩʣʠ ʩʦʩʪʘʚʣʷʣʠ ʧʦ 40% ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʬʣʦʨʳ, ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ ʠ 

ʤʦʨʩʢʠʝ ʪʨʘʚʳ, ï ʧʦ 10%. ʈʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʚʠʜʦʚ, ʚʠʜʠʤʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʩʚʷʟʘʥʦ ʩ ʦʧʫʩʢʘʥʠʝʤ ʦʩʪʨʦʚʘ, ʚʳʟʚʘʥʥʳʤ ʩʝʡʩʤʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʦʡ, ʠ ʫʤʝʥʴʰʝʥʠʝʤ 

ʧʣʦʱʘʜʠ ʣʠʪʦʨʘʣʠ.  

ɺ 1997 ʛ. ʦʙʥʘʨʫʞʝʥʳ 8 ʚʠʜʦʚ ʢʨʘʩʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠʟ 7 ʨʦʜʦʚ, 6 ʩʝʤʝʡʩʪʚ ʠ 4 

ʧʦʨʷʜʢʦʚ. ʇʦʣʦʚʠʥʘ ʚʠʜʦʚ (4) ʧʨʠʥʘʜʣʝʞʘʣʘ ʧʦʨʷʜʢʫ Gigartinales. ɺʪʦʨʳʤ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ 

(2) ʙʳʣ ʧʦʨʷʜʦʢ Palmariales. ʂʘʞʜʳʡ ʠʟ ʧʦʨʷʜʢʦʚ Ceramiales ʠ Corallinales ʧʨʝʜʩʪʘʚʣʝʥ 

ʦʜʥʠʤ ʚʠʜʦʤ. ʉʝʤʝʡʩʪʚʘ Gigartinaceae ʠ Palmariaceae ʚʢʣʶʯʘʣʠ ʧʦ ʜʚʘ ʚʠʜʘ, ʦʩʪʘʣʴʥʳʝ ʧʦ 

ʦʜʥʦʤʫ.  

ʅʘʡʜʝʥʳ 8 ʚʠʜʦʚ Ochrophyta ʠ Phaeophyceae ʠʟ 7 ʨʦʜʦʚ, 6 ʩʝʤʝʡʩʪʚ ʠ 4 ʧʦʨʷʜʢʦʚ. 

ʇʦʨʷʜʦʢ Laminariales ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 4 ʚʠʜʘʤʠ, ʧʦʨʷʜʦʢ Ectocarpales ï ʜʚʫʤʷ, ʦʩʪʘʣʴʥʳʝ 

ʧʦʨʷʜʢʠ ï ʦʜʥʠʤ. ʅʘʠʙʦʣʴʰʝ ʯʠʩʣʦ ʚʠʜʦʚ (3) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦ ʩʝʤʝʡʩʪʚʦ Laminariaceae, ʚ 

ʢʦʪʦʨʦʤ ʜʚʘ ʚʠʜʘ ʦʪʥʦʩʠʣʠʩʴ ʢ ʨʦʜʫ Saccharina.  

ʆʪʜʝʣʳ Chlorophyta ʠ Tracheophyta ʩʦʜʝʨʞʘʣʠ ʧʦ 2 ʚʠʜʘ. ʉʨʝʜʠ ʟʝʣʝʥʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʵʪʦ Acrosiphonia duriuscula (ʧʦʨʷʜʦʢ Ulotrichales, ʩʝʤʝʡʩʪʚʦ Ulotrichaceae), ʘ 
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ʪʘʢʞʝ Ulva lactuca ʠʟ ʧʦʨʷʜʢʘ Ulvales, ʩʝʤʝʡʩʪʚʦ Ulvaceae. ʄʦʨʩʢʠʝ ʪʨʘʚʳ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʘʤʠ Phyllospadix iwatensis ʠ Zostera marina ʠʟ ʧʦʨʷʜʢʘ Alismatales, 

ʩʝʤʝʡʩʪʚʘ Cymodoceaceae ʠ Zosteraceae, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʙʦʨʳ 2013 ʛ. ʚʳʷʚʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʯʠʩʣʘ ʚʠʜʦʚ ʣʠʪʦʨʘʣʴʥʦʡ ʬʣʦʨʳ. ɺʩʝʛʦ 

ʙʳʣʦ ʚʩʪʨʝʯʝʥʦ 47 ʚʠʜʦʚ ʤʘʢʨʦʬʠʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 14 ʧʦʨʷʜʢʘʤ, 25 ʩʝʤʝʡʩʪʚʘʤ ʠ 35 

ʨʦʜʘʤ. ʂʘʢ ʠ ʚ 1987 ʛ., ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ, 

ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ 51% ʚʩʝʭ ʚʠʜʦʚ, ʙʫʨʳʝ ï 30%, ʟʝʣʝʥʳʝ ï 15%, ʤʦʨʩʢʠʝ ʪʨʘʚʳ ï 4%.  

ɺ 2013 ʛ. ʚʩʪʨʝʯʝʥʳ 24 ʚʠʜʘ Rhodophyta, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 20 ʨʦʜʘʤ, 10 ʩʝʤʝʡʩʪʚʘʤ ʠ 

6 ʧʦʨʷʜʢʘʤ. ɸʥʘʣʠʟ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʩʩʣʝʜʫʝʤʦʡ ʬʣʦʨʳ ʚʳʷʚʠʣ ʫ Rhodophyta 

ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʧʦ ʧʦʨʷʜʢʘʤ: Bangiales ʠ Corallinales ï ʧʦ 4 ʚʠʜʘ, 

Ceramiales ʠ Palmariales ï ʧʦ 5, Gigartinales ï 2 ʚʠʜʘ. ʇʨʠ ʵʪʦʤ ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʩʝʤʝʡʩʪʚʘʭ 

ʠʟʤʝʥʷʣʦʩʴ ʦʪ 0 ʚ ʩʝʤʝʡʩʪʚʝ Phyllophoraceae ʜʦ 5 ʚ ʩʝʤʝʡʩʪʚʝ Palmariaceae. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʝʪʳʨʝ ʨʦʜʘ (Clathromorphum, Mazzaella, Halosaccion ʠ Palmaria) 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʚʠʜʘʤʠ ʢʘʞʜʳʡ, ʦʩʪʘʣʴʥʳʝ ï ʦʜʥʠʤ.  

ʂ ʙʫʨʳʤ ʚʦʜʦʨʦʩʣʷʤ ʧʨʠʥʘʜʣʝʞʘʣʠ 14 ʚʠʜʦʚ ʠʟ 10 ʨʦʜʦʚ, 9 ʩʝʤʝʡʩʪʚ ʠ 4 ʧʦʨʷʜʢʦʚ. 

ʇʦʨʷʜʦʢ Laminariales, ʢʘʢ ʠ ʨʘʥʝʝ, ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ. ɺ 2013 ʛ. 

ʦʪʤʝʯʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʠʩʣʦ ʚʠʜʦʚ (8), ʧʨʠʥʘʜʣʝʞʘʱʠʭ 

ʵʪʦʤʫ ʧʦʨʷʜʢʫ. ʇʨʠ ʵʪʦʤ ʨʦʜ Saccharina ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʤʷ ʚʠʜʘʤʠ: Saccharina 

angustata, S. gyrata ʠ S. japonica. 

ʆʪʜʝʣ Chlorophyta ʥʘʩʯʠʪʳʚʘʣ 7 ʚʠʜʦʚ ʠʟ 3 ʨʦʜʦʚ, 4 ʩʝʤʝʡʩʪʚ ʠ 2 ʧʦʨʷʜʢʦʚ. ʉʨʝʜʠ 

ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʤ ʙʳʣ ʧʦʨʷʜʦʢ Ulvales ï 5 ʚʠʜʦʚ. ʉʝʤʝʡʩʪʚʦ Ulvaceae 

ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 4 ʚʠʜʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 3 ʧʨʠʥʘʜʣʝʞʘʣʠ ʨʦʜʫ Ulva.  

ʉʦʩʪʘʚ ʤʦʨʩʢʠʭ ʪʨʘʚ ʚ 2013 ʠ 1997 ʛʛ. ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ.  

ʂʘʢ ʚʠʜʥʦ, ʜʠʥʘʤʠʢʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʣʠʪʦʨʘʣʴʥʦʡ ʬʣʦʨʳ ʙʫʭʪʳ 

ʂʨʘʙʦʚʘʷ ʦ-ʚʘ ʐʠʢʦʪʘʥ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʥʦʩʠʣʘ ʮʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʉʨʘʟʫ ʧʦʩʣʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘʙʣʶʜʘʣʠ ʜʚʫʢʨʘʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʚʠʜʦʚ ʠ ʫʧʨʦʱʝʥʠʝ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʉʧʫʩʪʷ 19 ʣʝʪ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʚ 2013 ʛ., ʚʠʜʦʚʦʝ 

ʙʦʛʘʪʩʪʚʦ ʚʦʩʩʪʘʥʦʚʠʣʦʩʴ, ʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʠʪʦʨʘʣʴʥʦʡ ʬʣʦʨʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 1987 ʛ. ʫʚʝʣʠʯʠʣʦʩʴ ʟʘ ʩʯʝʪ ʚʠʜʦʚ ʧʦʨʷʜʢʦʚ Bangiales, Palmariales, 

Laminariales ʠ Ulvales. 
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ʃʦʩʦʩʝʚʳʝ ʨʳʙʳ ʨʦʜʘ Salvelinus ʥʘʩʝʣʷʶʪ ʨʝʢʠ ʠ ʦʟʝʨʘ ɻʦʣʘʨʢʪʠʢʠ ʥʘ ʦʛʨʦʤʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪ ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ɽʚʨʘʟʠʠ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ (ʚʢʣʶʯʘʷ ʦʩʪʨʦʚʘ) 

ʜʦ ʩʝʚʝʨʥʦʡ ʀʪʘʣʠʠ, ʦʙʠʪʘʶʪ ʚ ʚʦʜʦʝʤʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʠʞʥʝʤ ʠ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ 

ʩʠʙʠʨʩʢʠʭ ʨʝʢ, ʚ ɿʘʙʘʡʢʘʣʴʝ, ʥʘ ʤʘʪʝʨʠʢʦʚʦʤ ʧʦʙʝʨʝʞʴʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, ʚ ʇʨʠʤʦʨʴʝ ʠ 

ʗʧʦʥʠʠ (ʍʦʢʢʘʡʜʦ, ʍʦʥʩʶ), ʥʘ ʪʠʭʦʦʢʝʘʥʩʢʦʤ (ʜʦ ʂʘʣʠʬʦʨʥʠʠ) ʠ ʘʪʣʘʥʪʠʯʝʩʢʦʤ (ʜʦ 

ʩʝʚʝʨʥʦʡ ɼʞʦʨʜʞʠʠ) ʧʦʙʝʨʝʞʴʷʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ (ɸʪʣʘʩé., 2003).  

ɻʦʣʴʮʳ ï ʚʘʞʥʝʡʰʠʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ, ʦʙʣʘʜʘʶʱʠʡ ʚʳʩʦʢʠʤʠ ʚʢʫʩʦʚʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʡ c ʜʘʚʥʠʭ ʚʨʝʤʝʥ ʠʩʧʦʣʴʟʫʶʪ ʥʘʨʦʜʳ ʉʝʚʝʨʘ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʵʪʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʦʙʲʝʢʪ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʠ ʩʧʦʨʪʠʚʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʨʘʟʚʝʜʝʥʠʷ ʚ 

ʩʪʨʘʥʘʭ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ. 

ɻʨʫʧʧʘ ʛʦʣʴʮʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʵʚʦʣʶʮʠʦʥʥʦʡ ʤʦʣʦʜʦʩʪʴʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ 

ʫʩʣʦʚʠʷʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʞʝʩʪʚʦʤ ʚʠʜʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ, 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʦʙʨʘʟʫ ʞʠʟʥʠ (ʧʨʦʭʦʜʥʳʝ ʠ ʞʠʣʳʝ, ʨʝʯʥʳʝ ʠ ʨʫʯʴʝʚʳʝ, ʦʟʝʨʥʳʝ ʠ 

ʦʟʝʨʥʦ-ʨʝʯʥʳʝ) ʠ ʭʘʨʘʢʪʝʨʫ ʧʠʪʘʥʠʷ (ʙʝʥʪʦʬʘʛʠ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠ 

ʥʝʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʭʠʱʥʠʢʠ, ʧʣʘʥʢʪʦʬʘʛʠ, ʵʚʨʠʬʘʛʠ ʩʦ ʩʤʝʰʘʥʥʳʤ ʧʠʪʘʥʠʝʤ), ʯʪʦ 

ʦʧʨʝʜʝʣʠʣʦ ʠ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʘʨʘʟʠʪʦʚ ʵʪʠʭ ʨʳʙ. 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʠʭ ʩʙʦʨʦʚ ʧʘʨʘʟʠʪʦʚ 

ʛʦʣʴʮʦʚ ʠʟ ʚʦʜʦʝʤʦʚ ʂʘʤʯʘʪʢʠ, ɿʘʙʘʡʢʘʣʴʷ, ʆʭʦʪʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʇʨʠʤʦʨʴʷ, ʉʘʭʘʣʠʥʘ ʠ 

ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ (ɹʫʪʦʨʠʥʘ ʠ ʜʨ., 2011), ʜʦʧʦʣʥʝʥʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ.  

ʋ ʛʦʣʴʮʦʚ ʧʦ ʚʩʝʤʫ ʘʨʝʘʣʫ ʦʪʤʝʯʝʥ 191 ʚʠʜ ʛʝʣʴʤʠʥʪʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 69.6 % ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʫ ʥʠʭ ʧʘʨʘʟʠʪʦʚ. ʊʨʝʤʘʪʦʜʳ (ʪʠʧ Plathelminthes) ï 

ʩʘʤʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʛʨʫʧʧʘ ʧʘʨʘʟʠʪʦʚ ʵʪʠʭ ʨʳʙ, ʧʨʝʜʩʪʘʚʣʝʥʳ 74 ʚʠʜʘʤʠ, ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʷʪʩʷ ʢ 41 ʨʦʜʫ, 21 ʩʝʤʝʡʩʪʚʫ (ʨʠʩʫʥʦʢ). ʉʣʝʜʫʶʱʠʝ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ï ʩʢʨʝʙʥʠ, ʪʠʧ 

Acanthocephales, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʚʫʤʷ ʢʣʘʩʩʘʤʠ (34 ʚʠʜʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 10 ʨʦʜʘʤ 7 
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ʩʝʤʝʡʩʪʚ) ʠ ʢʨʫʛʣʳʝ ʯʝʨʚʠ (ʪʠʧ Nemathelminthes) ï 33 ʚʠʜʘ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ 20 ʨʦʜʦʚ 11 

ʩʝʤʝʡʩʪʚ. ʃʝʥʪʦʯʥʳʝ ʯʝʨʚʠ Cestoda (ʪʠʧ Plathelminthes) ʧʨʝʜʩʪʘʚʣʝʥʳ 25 ʚʠʜʘʤʠ ʠʟ 17 

ʨʦʜʦʚ 8 ʩʝʤʝʡʩʪʚ.  

 

 

ʈʠʩ. 1. ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʛʝʣʴʤʠʥʪʦʚ, % 

 

ʂʨʦʤʝ ʪʦʛʦ, ʫ ʛʦʣʴʮʦʚ ʦʪʤʝʯʝʥʳ 19 ʚʠʜʦʚ ʢʣʘʩʩʘ Monogenea, ʪʠʧ ʧʣʦʩʢʠʝ ʯʝʨʚʠ (5 ʨʦʜʦʚ, 

3 ʩʝʤʝʡʩʪʚʘ) ʠ 6 ʚʠʜʦʚ ʧʠʷʚʦʢ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʠʧʘ ʢʦʣʴʯʘʪʳʭ ʯʝʨʚʝʡ (4 ʨʦʜʘ, 4 

ʩʝʤʝʡʩʪʚʘ) (ɹʫʪʦʨʠʥʘ, 2008).  

ʋ ʛʦʣʴʮʦʚ 52% ʮʝʩʪʦʜ, 36.5% ʪʨʝʤʘʪʦʜ, 21.2% ʥʝʤʘʪʦʜ ʠ 14.7% ʩʢʨʝʙʥʝʡ (ʚʩʝʛʦ 52 

ʚʠʜʘ ʠʣʠ 27.2% ʚʩʝʭ ʛʝʣʴʤʠʥʪʦʚ ʛʦʣʴʮʦʚ) ʧʘʨʘʟʠʪʠʨʫʶʪ ʥʘ ʩʪʘʜʠʠ ʣʠʯʠʥʦʢ. ʀʟ ʯʝʛʦ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʛʝʣʴʤʠʥʪʦʚ ʛʦʣʴʮʦʚ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʧʦʣʦʚʦʟʨʝʣʳʤʠ ʬʦʨʤʘʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʛʦʣʴʮʳ ʩʣʫʞʘʪ ʦʢʦʥʯʘʪʝʣʴʥʳʤʠ ʭʦʟʷʝʚʘʤʠ, ʠ 

ʪʦʣʴʢʦ ʩʨʝʜʠ ʮʝʩʪʦʜ ʥʝʤʥʦʛʦ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ, ʧʘʨʘʟʠʪʠʨʫʶʱʠʝ ʫ ʨʳʙ ʥʘ ʩʪʘʜʠʠ 

ʣʠʯʠʥʢʠ.  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʚʠʜʦʚ ʛʝʣʴʤʠʥʪʦʚ ʛʦʣʴʮʦʚ (145 ʠʣʠ 75.9%) ï ʧʨʝʩʥʦʚʦʜʥʳʝ, ʩʨʝʜʠ 

ʥʠʭ ʙʦʣʝʝ ʪʨʝʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʪʨʝʤʘʪʦʜ (51 ʚʠʜ), 29 ʚʠʜʦʚ ʥʝʤʘʪʦʜ, 27 ʚʠʜʦʚ 

ʩʢʨʝʙʥʝʡ, 15 ï ʤʦʥʦʛʝʥʝʡ, 17 ï ʮʝʩʪʦʜ ʠ 6 ʚʠʜʦʚ ʧʠʷʚʦʢ. ʇʨʝʩʥʦʚʦʜʥʳʝ ʚʠʜʳ ʩʦʩʪʘʚʣʷʶʪ 

ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʛʝʣʴʤʠʥʪʦʚ, ʧʘʨʘʟʠʪʠʨʫʶʱʠʭ ʫ ʛʦʣʴʮʦʚ: ʩʨʝʜʠ 

ʮʝʩʪʦʜ ï 68%, ʪʨʝʤʘʪʦʜ ï 69%, ʤʦʥʦʛʝʥʝʡ ï 78.9%, ʩʢʨʝʙʥʝʡ ï 79.4%, ʥʝʤʘʪʦʜ ï 87.9% ʠ 

100% ï ʧʠʷʚʦʢ. 

ʊʨʝʤʘʪʦʜʳ, ʩʘʤʳʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʢʣʘʩʩ ʛʝʣʴʤʠʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʫ ʛʦʣʴʮʦʚ 

ʩʣʝʜʫʶʱʠʤʠ ʩʝʤʝʡʩʪʚʘʤʠ: Diplostomidae, Clinostomidae, Strigeidae, Bucephalidae, 

Fellodistomidae, Azygiidae, Derogenidae, Bunocotylidae,  Hemiuridae,  Lecithasteridae, 
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Al locreadiidae, Sanguinicolidae, Opecoelidae, Acanthocolpidae,  Lepocreadiidae, 

Opisthorchiidae, Troglotrematidae, Heterophyidae, Gorgoderidae, Zoogonidae, 

Lecithodendriidae.  

ʉʨʝʜʠ ʵʪʠʭ ʩʝʤʝʡʩʪʚ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʜʦʤʠʥʠʨʫʶʱʠʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ. ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʠʧʣʦʩʪʦʤʠʜʳ (15 ʚʠʜʦʚ), 

ʧʘʨʘʟʠʪʠʨʫʶʱʠʝ ʥʘ ʩʪʘʜʠʠ ʣʠʯʠʥʢʠ (ʤʝʪʘʮʝʨʢʘʨʠʠ) ʚ ʛʣʘʟʘʭ ʛʦʣʴʮʦʚ, ʨʝʞʝ ï ʚ 

ʤʫʩʢʫʣʘʪʫʨʝ, ʢʦʞʝ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʝ; ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʵʪʠʭ ʧʘʨʘʟʠʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʫʯʘʩʪʠʠ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ (ʧʨʫʜʦʚʠʢʦʚ, ʢʘʪʫʰʝʢ), ʨʳʙ ʠ 

ʨʳʙʦʷʜʥʳʭ ʧʪʠʮ (ʉʫʜʘʨʠʢʦʚ ʠ ʜʨ., 2002). ɺʩʝ ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʝʩʥʦʚʦʜʥʳʤ. 

ɺʪʦʨʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʘʣʣʦʢʨʝʘʜʠʠʜʳ (10 ʚʠʜʦʚ), ʧʦʣʦʚʦʟʨʝʣʳʝ ʯʝʨʚʠ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʛʦʣʴʮʦʚ, ʚ ʮʠʢʣʝ ʨʘʟʚʠʪʠʷ ʫʯʘʩʪʚʫʶʪ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʠ 

ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ, ʨʘʟʥʦʥʦʛʠʝ ʠ ʚʝʪʚʠʩʪʦʫʩʳʝ ʨʘʢʦʦʙʨʘʟʥʳʝ, ʣʠʯʠʥʢʠ 

ʘʤʬʠʙʠʦʪʠʯʝʩʢʠʭ ʥʘʩʝʢʦʤʳʭ ʠ ʨʳʙʳ. ɺʩʝ ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ, ʧʘʨʘʟʠʪʠʨʫʶʱʠʝ ʥʘ ʛʦʣʴʮʘʭ, 

ʧʨʝʩʥʦʚʦʜʥʳʝ. ʊʨʝʪʴʝ ʤʝʩʪʦ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ (8) ʨʘʟʜʝʣʷʶʪ ʩʝʤʝʡʩʪʚʘ Opecoelidae ʠ 

Gorgoderidae. ʆʧʝʢʦʣʠʜʳ ʧʘʨʘʟʠʪʠʨʫʶʪ ʚ ʢʠʰʝʯʥʠʢʝ ʨʳʙ, ʧʝʨʚʳʤʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ 

ʭʦʟʷʝʚʘʤʠ ʩʣʫʞʘʪ ʤʦʨʩʢʠʝ ʠ ʧʨʝʩʥʦʚʦʜʥʳʝ ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ: ʣʠʪʪʦʨʠʥʳ, 

ʙʫʢʮʠʥʠʜʳ, ʙʠʪʠʥʠʠ, ʚʪʦʨʳʤʠ ï ʨʘʟʥʦʥʦʛʠʝ ʠ ʨʘʚʥʦʥʦʛʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ, ʤʠʟʠʜʳ, 

ʢʨʝʚʝʪʢʠ, ʚ ʧʨʝʩʥʳʭ ʚʦʜʘʭ ï ʪʘʢʞʝ ʧʠʷʚʢʠ (ʇʫʛʘʯʝʚ, 2003). ʕʪʦ ʩʝʤʝʡʩʪʚʦ ʚʢʣʶʯʘʝʪ ʢʘʢ 

ʤʦʨʩʢʠʝ, ʪʘʢ ʠ ʧʨʝʩʥʦʚʦʜʥʳʝ ʚʠʜʳ. ɻʦʨʛʦʜʝʨʠʜʳ ï ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʝʩʥʦʚʦʜʥʳʝ 

ʧʘʨʘʟʠʪʳ ʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʛʦʣʴʮʦʚ (ʧʦʯʝʢ, ʤʦʯʝʪʦʯʥʠʢʦʚ, ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ), ʮʠʢʣ 

ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʝʪ ʧʝʨʚʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʭʦʟʷʝʚ ï ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ 

(ʤʝʣʢʠʭ ʰʘʨʦʚʦʢ ʨʦʜʦʚ Sphaerium, Pisidium ʠ ʢʨʫʧʥʳʭ ʙʝʟʟʫʙʦʢ Anodonta, Beringiana). 

ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʩʝʤʝʡʩʪʚ ʛʝʣʴʤʠʥʪʦʚ (61.9 %) ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʛʦʣʴʮʦʚ 1-2 ʚʠʜʘʤʠ.  

ʏʪʦʙʳ ʧʨʦʩʣʝʜʠʪʴ ʪʨʦʬʠʯʝʩʢʠʝ ʩʚʷʟʠ ʛʦʣʴʮʦʚ ʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʚʘʞʥʦ ʫʯʝʩʪʴ 

ʛʨʫʧʧʳ ʛʝʣʴʤʠʥʪʦʚ, ʦʙʣʘʜʘʶʱʠʝ ʩʣʦʞʥʳʤ ʮʠʢʣʦʤ ʨʘʟʚʠʪʠʷ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ 

ʭʦʟʷʝʚʘʤʠ, ʧʦʵʪʦʤʫ ʠʟ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʠʩʢʣʶʯʝʥʳ ʤʦʥʦʛʝʥʝʠ, ʣʠʯʠʥʢʠ ʢʦʪʦʨʳʭ 

ʘʢʪʠʚʥʦ ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʢ ʨʳʙʘʤ, ʠ ʧʠʷʚʢʠ, ʠʤʝʶʱʠʝ ʧʨʷʤʦʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ.  

ʎʝʩʪʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʤʝʡʩʪʚʘʤʠ Acrobothriidae, Caryophyllaeidae, 

Tentacullariidae, Phyllobothriidae, Bothriocephalidae, Triaenophoridae, Diphyllobothriidae ʠ 

Proteocephalidae. ʆʜʥʦ ʠʟ ʥʠʭ, ʜʠʬʠʣʣʦʙʦʪʨʠʠʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʦ 8 ʚʠʜʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʜʥʠʤ ʤʦʨʩʢʠʤ, ʚ ʮʠʢʣʝ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʚʝʩʣʦʥʦʛʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ, ʨʳʙʳ ʠ 

ʧʪʠʮʳ (ʯʘʡʢʦʚʳʝ, ʧʦʛʘʥʢʠ ʠ ʜʨʫʛʠʝ ʨʳʙʦʷʜʥʳʝ) ʠʣʠ ʤʣʝʢʦʧʠʪʘʶʱʠʝ (ʤʦʨʩʢʠʝ ʠ 

ʥʘʟʝʤʥʳʝ, ʤʝʜʚʝʜʠ, ʯʝʣʦʚʝʢ). ʆʩʪʘʣʴʥʳʝ ʩʝʤʝʡʩʪʚʘ ʚʢʣʶʯʘʶʪ ʦʪ 1 ʜʦ 4 ʚʠʜʦʚ ʛʝʣʴʤʠʥʪʦʚ. 

ʅʝʤʘʪʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʝʡʩʪʚʘʤ Capillariidae, Dioctophymatidae, Anisakidae, 

Quimperiidae, Seuratidae, Cucullanidae, Camallanidae, Philometridae, Rhabdochonidae, 
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Cystidicolidae, Desmidocercidae. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʘʤʠ ʪʨʠ 

ʩʝʤʝʡʩʪʚʘ: Cystidicolidae ï 8 ʚʠʜʦʚ, ʠʟ ʥʠʭ ʦʜʠʥ ʤʦʨʩʢʦʡ, ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʘʨʘʟʠʪʦʚ 

ʧʨʦʪʝʢʘʝʪ ʩ ʫʯʘʩʪʠʝʤ ʚʦʜʥʳʭ ʣʠʯʠʥʦʢ ʘʤʬʠʙʠʦʪʠʯʝʩʢʠʭ ʥʘʩʝʢʦʤʳʭ ʠ ʘʤʬʠʧʦʜ 

(ʧʨʝʩʥʦʚʦʜʥʳʝ ʛʘʤʤʘʨʫʩʳ, ʤʦʨʩʢʠʝ ʨʝʣʠʢʪʳ Pontoporeia affinis, Hyalella azteca) ʠ ʨʳʙ; 

Rhabdochonidae ï 7 ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʠʜʦʚ ʩ ʪʝʤʠ ʞʝ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʭʦʟʷʝʚʘʤʠ ʠ 

Anisakidae ï 6 ʚʠʜʦʚ (3 ʤʦʨʩʢʠʭ ʠ 3 ʧʨʝʩʥʦʚʦʜʥʳʭ), ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʭʦʟʷʝʚ 

ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ (ʵʫʬʘʟʠʝʚʳʭ, ʚʝʩʣʦʥʦʛʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, 

ʘʤʬʠʧʦʜ, ʤʠʟʠʜ, ʧʦʣʠʭʝʪ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ) ʠ ʨʳʙ, ʨʝʟʝʨʚʫʘʨʥʳʤʠ (ʧʘʨʘʪʝʥʠʯʝʩʢʠʤʠ) 

ʭʦʟʷʝʚʘʤʠ ʪʘʢʞʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʨʳʙʳ, ʢʘʣʴʤʘʨʳ ʠ ʙʝʥʪʦʩʥʳʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ. ʆʩʪʘʣʴʥʳʝ 

ʩʝʤʝʡʩʪʚʘ ʥʝʤʘʪʦʜ ʧʨʝʜʩʪʘʚʣʝʥʳ 1ï4 ʚʠʜʘʤʠ. 

ʉʢʨʝʙʥʠ, ʧʘʨʘʟʠʪʠʨʫʶʱʠʝ ʥʘ ʛʦʣʴʮʘʭ, ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʝʡʩʪʚʘʤ Echinorhynchidae, 

Pomphorhynchidae, Rhadinorhynchidae, Illiosentidae, Cavisomidae, Polymorphidae, 

Neoechinorhynchidae. ʇʦʣʦʚʠʥʘ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʚʠʜʦʚ ʩʢʨʝʙʥʝʡ ʛʦʣʴʮʦʚ (17 ʚʠʜʦʚ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ ʦʜʠʥ ʤʦʨʩʢʦʡ ʠ ʦʜʠʥ ʵʚʨʠʛʘʣʠʥʥʳʡ) ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʩʝʤʝʡʩʪʚʘ 

ʕʭʠʥʦʨʠʥʭʠʜʳ. ʎʠʢʣ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʧʘʨʘʟʠʪʦʚ ʧʨʦʭʦʜʠʪ ʩ ʫʯʘʩʪʠʝʤ ʘʤʬʠʧʦʜ 

(ʧʨʝʩʥʦʚʦʜʥʳʭ ʛʘʤʤʘʨʠʜ, ʤʦʨʩʢʠʭ ʨʝʣʠʢʪʦʚ ʵʚʨʠʛʘʣʠʥʥʳʭ P. affinis ʠ H. azteca, ʤʦʨʩʢʠʭ 

ʢʘʧʨʝʣʣʠʜ) ʠ ʠʟʦʧʦʜ. ʉʝʤʝʡʩʪʚʦ ʅʝʦʵʭʠʥʦʨʠʥʭʠʜʳ ʧʨʝʜʩʪʘʚʣʝʥʦ 6 ʧʨʝʩʥʦʚʦʜʥʳʤʠ 

ʚʠʜʘʤʠ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʠʪ ʚ ʙʝʥʪʦʩʥʳʭ ʠ ʧʣʘʥʢʪʦʥʥʳʭ ʦʩʪʨʘʢʦʜʘʭ ʠ ʨʳʙʘʭ. 

ɸʥʘʣʠʟ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʦʩʥʦʚʥʳʭ ʩʝʤʝʡʩʪʚ ʛʝʣʴʤʠʥʪʦʚ ʛʦʣʴʮʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʠ 

ʣʦʩʦʩʝʚʳʝ ʨʳʙʳ ʠʤʝʶʪ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʝʩʷ ʩʚʷʟʠ ʩ ʧʨʝʩʥʦʚʦʜʥʳʤʠ ʙʝʥʪʦʩʥʳʤʠ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ: ʘʤʬʠʧʦʜʘʤʠ, ʦʩʪʨʘʢʦʜʘʤʠ, ʠʟʦʧʦʜʘʤʠ, ʙʨʶʭʦʥʦʛʠʤʠ (ʧʨʫʜʦʚʠʢʘʤʠ, 

ʢʘʪʫʰʢʘʤʠ, ʟʘʪʚʦʨʢʘʤʠ) ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʤʠ ʤʦʣʣʶʩʢʘʤʠ (ʰʘʨʦʚʢʘʤʠ ʠ ʜʨ.), ʚʦʜʥʳʤʠ 

ʣʠʯʠʥʢʘʤʠ ʘʤʬʠʙʠʦʪʠʯʝʩʢʠʭ ʥʘʩʝʢʦʤʳʭ ʠ ʜʨʫʛʠʤʠ ʩʪʘʜʠʷʤʠ ʠʭ ʨʘʟʚʠʪʠʷ. ʇʝʨʝʭʦʜ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʠ ʬʦʨʤ ʛʦʣʴʮʦʚ ʢ ʭʠʱʥʠʯʝʩʪʚʫ ʠ ʧʠʪʘʥʠʝ ʩʠʛʦʚʳʤʠ ʠ ʜʨʫʛʠʤʠ ʨʳʙʘʤʠ-

ʧʣʘʥʢʪʦʬʘʛʘʤʠ ʧʨʠʚʝʣʠ ʠʭ ʢ ʢʦʩʚʝʥʥʦʤʫ ʫʯʘʩʪʠʶ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʧʣʘʥʢʪʦʥʘ ʠ 

ʘʢʢʫʤʫʣʷʮʠʠ ʛʝʣʴʤʠʥʪʦʚ, ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʭʦʟʷʝʚʘʤʠ ʢʦʪʦʨʳʭ ʩʣʫʞʘʪ ʧʣʘʥʢʪʦʥʥʳʝ 

ʦʨʛʘʥʠʟʤʳ. ɻʦʣʴʮʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʢʣʶʯʝʥʳ ʚ ʧʨʝʩʥʦʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʠ 

ʥʘʢʘʧʣʠʚʘʶʪ ʧʨʝʩʥʦʚʦʜʥʳʭ ʧʘʨʘʟʠʪʦʚ, ʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʠʭ ʧʠʪʘʥʠʝ ʤʦʨʩʢʠʤʠ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ ʠ ʨʳʙʘʤʠ ʚ ʧʝʨʠʦʜ ʤʦʨʩʢʠʭ ʤʠʛʨʘʮʠʡ, ʪ.ʝ. ʠʭ ʩʚʷʟʠ ʩ ʤʦʨʩʢʠʤʠ 

ʵʢʦʩʠʩʪʝʤʘʤʠ. ʅʝʩʦʤʥʝʥʥʘ ʠ ʩʚʷʟʴ ʛʦʣʴʮʦʚ ʩ ʥʘʟʝʤʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ʯʝʨʝʟ ʧʪʠʮ ʠ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʢʘʢ ʢʦʨʤ. 

ʃʀʊɽʈɸʊʋʈɸ 

ɸʪʣʘʩ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ ʈʦʩʩʠʠ: ɺ 2 ʪʦʤʘʭ. ʊ. 1 / ʇʦʜ ʨʝʜ. ʖ.ʉ. ʈʝʰʝʪʥʠʢʦʚʘ. ʄ.: 

ʅʘʫʢʘ, 2003. 379 ʩ. 
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ɺʩʝ ʞʠʚʦʝ ʥʘ ɿʝʤʣʝ ʠʤʝʝʪ ʩʚʦʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʧʦʯʪʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʪʦʤʫ, 

ʯʪʦ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʥʦ ʟʘʥʠʤʘʝʪ ʥʘ ʥʝʡ ʨʘʟʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʥʠʰʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʫʤʝʥʴʰʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʨʫʛʠʭ ʚʠʜʦʚ ʠ ʜʦʙʠʪʴʩʷ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʝʡʩʪʚʫʶʱʠʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʝʭʥʦʣʦʛʠʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʦʨʩʢʠʭ ʤʦʣʣʶʩʢʦʚ ʦʩʥʦʚʘʥʳ ʥʘ ʩʙʦʨʝ ʠʭ ʣʠʯʠʥʦʢ ʚ ʤʦʨʝ ʥʘ 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʩʫʙʩʪʨʘʪʳ. ʆʜʥʘʢʦ ʥʘ ʵʪʠ ʞʝ ʩʫʙʩʪʨʘʪʳ ʦʩʝʜʘʶʪ ʣʠʯʠʥʢʠ ʢʘʢ 

ʢʦʥʢʫʨʠʨʫʶʱʠʭ, ʪʘʢ ʠ ʭʠʱʥʳʭ ʚʠʜʦʚ. ʂʦʥʢʫʨʠʨʫʶʱʠʝ ʚʠʜʳ ʠʤʝʶʪ ʩʭʦʜʥʳʝ ʩ 

ʚʳʨʘʱʠʚʘʝʤʳʤ ʚʠʜʦʤ ʧʠʱʝʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʘ ʭʠʱʥʳʝ ʚʠʜʳ ʧʦʝʜʘʶʪ ʢʫʣʴʪʠʚʠʨʫʝʤʳʡ 

ʚʠʜ ʫʞʝ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʠʭ 

ʚʠʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʤʥʦʛʦʣʝʪʥʶʶ ʜʠʥʘʤʠʢʫ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʠ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʨʝʘʣʴʥʫʶ ʢʘʨʪʠʥʫ ʝʝ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʞʝ 

ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʠʪʘʪʝʣʝʡ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ 

ʬʘʢʪʦʨʳ, ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, 

ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʠʪʴ ʵʪʠ ʟʥʘʥʠʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚʠʜʦʚ.  

ʎʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʞʛʦʜʦʚʳʭ ʨʘʟʣʠʯʠʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʤʘʩʩʦʚʳʭ ʦʙʨʘʩʪʘʪʝʣʝʡ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʩʫʙʩʪʨʘʪʦʚ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʝʩʪʠ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʦʚʳʭ ʦʙʨʘʩʪʘʪʝʣʝʡ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʥʘ 

ʘʢʚʘʪʦʨʠʠ ʤʦʨʩʢʦʛʦ ʟʘʣʠʚʘ. ʆʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʜʣʷ ʚʳʩʪʘʚʣʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʩʫʙʩʪʨʘʪʦʚ (ʛʨʝʙʝʰʢʦʚʳʭ ʢʦʣʣʝʢʪʦʨʦʚ) ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʜʥʦʤʫ ʠʭ ʧʝʨʚʳʭ ʦʙʨʘʩʪʘʪʝʣʝʡ ï 

ʧʨʠʤʦʨʩʢʦʤʫ ʛʨʝʙʝʰʢʫ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʝʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʘʯʠʥʘʣʠ ʩ ʠʟʫʯʝʥʠʷ 
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ʜʠʥʘʤʠʢʠ ʛʦʥʘʜʥʦʛʦ ʠʥʜʝʢʩʘ. ʂʘʞʜʳʝ ʜʝʩʷʪʴ ʜʥʝʡ ʩ ʩʝʨʝʜʠʥʳ ʤʘʷ ʜʦ ʢʦʥʮʘ ʠʶʥʷ 1977ï

1990 ʛʛ. ʚ ʙʫʭʪʝ ʄʠʥʦʥʦʩʦʢ ʟʘʣ. ʇʦʩʴʝʪʘ ʩ ʧʦʤʦʱʴʶ ʚʦʜʦʣʘʟʥʦʛʦ ʩʥʘʨʷʞʝʥʠʷ ʦʪʣʘʚʣʠʚʘʣʠ 

25ï30 ʵʢʟ. ʧʨʠʤʦʨʩʢʦʛʦ ʛʨʝʙʝʰʢʘ ʠ ʦʧʨʝʜʝʣʷʣʠ ʠʭ ʦʙʱʫʶ ʤʘʩʩʫ, ʤʘʩʩʫ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, 

ʤʫʩʢʫʣʘ ʠ ʛʦʥʘʜ ʩ ʪʦʯʥʦʩʪʴʶ Ñ0.02 ʛ. ɸʥʘʣʦʛʠʯʥʫʶ ʨʘʙʦʪʫ ʩ ʥʘʯʘʣʘ ʠʶʥʷ ʜʦ ʥʘʯʘʣʘ ʠʶʣʷ 

ʧʨʦʚʦʜʠʣʠ ʚ 1985-1987 ʛʛ. ʚ ʙʫʭʪʝ ʂʠʪ (ʩʨʝʜʥʝʝ ʇʨʠʤʦʨʴʝ).  ɻʦʥʘʜʥʳʡ ʠʥʜʝʢʩ ʫ 

ʛʨʝʙʝʰʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʫ ʀʪʦ ʠ ʩʦʘʚʪʦʨʦʚ [Ito et al., 1975]. ɺʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ 

ʥʝʨʝʩʪʘ ʤʦʣʣʶʩʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʛʦʥʘʜʥʦʛʦ ʠʥʜʝʢʩʘ. ʏʝʨʝʟ ʥʝʜʝʣʶ 

ʧʦʩʣʝ ʥʝʨʝʩʪʘ, ʨʘʟ ʚ ʜʚʘ-ʪʨʠ ʜʥʷ ʚ 1977ï1990 ʛʛ., ʚ 1995 ʠ 1996 ʛʛ. ʥʘ ʛʦʨʠʟʦʥʪʝ 0-10 ʤ ʥʘ 

1ï3 ʩʪʘʥʮʠʷʭ ʚ ʙʫʭʪʝ ʄʠʥʦʥʦʩʦʢ ʟʘʣ. ʇʦʩʴʝʪʘ (ʨʠʩ. 1, ʩʪ.1), ʚ 1985ï1988 ʛʛ. ʚ ʙʫʭʪʝ ʂʠʪ, ʚ 

1989 ʛ. ʚ ʟʘʣ. ɺʣʘʜʠʤʠʨʘ ʠ ʚ 1999 ʛ. ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ ʩʝʪʴʶ ɸʧʰʪʝʡʥʘ ʙʨʘʣʠ 

ʧʣʘʥʢʪʦʥʥʳʝ ʧʨʦʙʳ. ʈʘʟʤʝʨ ʷʯʝʠ ʤʝʣʴʥʠʯʥʦʛʦ ʩʠʪʘ ï 100 ʤʢʤ. ʇʣʘʥʢʪʦʥʥʳʝ ʧʨʦʙʳ 

ʬʠʢʩʠʨʦʚʘʣʠ 4% ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ. ʇʨʦʩʯʝʪ ʠ ʠʟʤʝʨʝʥʠʝ ʣʠʯʠʥʦʢ ʧʨʦʚʦʜʠʣʠ ʚ ʢʘʤʝʨʝ 

ɹʦʛʦʨʦʚʘ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʄɹʉ-9, ʘ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʢ ʧʝʨʝʩʯʠʪʳʚʘʣʠ ʥʘ 1 ʤ
3
. 

ɽʞʝʛʦʜʥʦ ʚ ʢʘʞʜʦʤ ʨʘʡʦʥʝ ʙʨʘʣʠ 8ï11 ʧʨʦʙ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʪʙʦʨʦʤ ʧʣʘʥʢʪʦʥʥʳʭ ʧʨʦʙ 

ʠʟʤʝʨʷʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ ʥʘ ʪʨʝʭ ʛʦʨʠʟʦʥʪʘʭ (0, 5 ʠ 10 ʤ). 

ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʣʠʯʠʥʢʘʤʠ ʛʨʝʙʝʰʢʘ 250 ʤʢʤ ʧʦ ʚʳʩʦʪʝ ʨʘʢʦʚʠʥʳ (ʩʪʘʜʠʷ 

ʦʩʝʜʘʥʠʷ), ʥʘ 12 ʩʪʘʥʮʠʷʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʟʘʣ. ʇʦʩʴʝʪʘ ʚ 1978-1982, 1985, 1988 ʠ 

1989 ʛʛ., ʘ ʪʘʢʞʝ ʚ 1984 - 1985 ʛʛ. ʚ ʧʨʦʣ. ʉʪʘʨʢʘ ʦ-ʚʘ ʇʦʧʦʚʘ, ʚ 1985-1988 ʛʛ. ʚ ʙʫʭʪʝ ʂʠʪ, 

ʚ 1988-1989 ʛʛ. ʚ ʟʘʣ. ɺʣʘʜʠʤʠʨʘ ʠ ʚ 1999-2000 ʛʛ. ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ (ʨʠʩ. 1) ʚʳʩʪʘʚʣʷʣʠ 

ʛʠʨʣʷʥʜʳ ʛʨʝʙʝʰʢʦʚʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʷʧʦʥʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʆʙʱʠʡ ʛʦʨʠʟʦʥʪ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʦʭʚʘʪʳʚʘʣ ʛʣʫʙʠʥʳ 0-26 ʤ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʤʦʣʦʜʴʶ 

ʛʨʝʙʝʰʢʘ 8-10 ʤʤ ʧʦ ʚʳʩʦʪʝ ʨʘʢʦʚʠʥʳ, ʯʘʩʪʴ ʢʦʣʣʝʢʪʦʨʦʚ ʧʦʜʥʠʤʘʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. 

ɺʩʝʭ ʤʦʣʣʶʩʢʦʚ ʠ ʤʦʨʩʢʠʭ ʟʚʝʟʜ ʩʥʠʤʘʣʠ ʩ ʩʫʙʩʪʨʘʪʦʚ ʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʞʠʚʳʭ ʠ ʤʝʨʪʚʳʭ 

ʦʩʦʙʝʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʦʩʝʜʘʥʠʷ ʣʠʯʠʥʦʢ ʛʨʝʙʝʰʢʘ ʚ 1978-1980 ʛʛ. ʥʘ ʚʝʨʭʥʝʤ, 

ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʛʦʨʠʟʦʥʪʝ ʫ ʧʷʪʠ ʦʩʦʙʝʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʩʫʪʦʯʥʳʭ ʢʦʣʝʮ 

ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʄɹʉ-9. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʥʦʛʦʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʧʨʠʤʦʨʩʢʦʛʦ ʛʨʝʙʝʰʢʘ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʥʘ ʤʦʨʩʢʠʭ 

ʧʣʘʥʪʘʮʠʷʭ ʚ ʙʫʭʪʝ ʄʠʥʦʥʦʩʦʢ ʟʘʣ. ʇʦʩʴʝʪʘ. ʅʘ ʟʘʧʦʣʥʝʥʥʦʡ ʢʦʣʣʝʢʪʦʨʘʤʠ 

ʦʜʥʦʛʝʢʪʘʨʥʦʡ ʫʩʪʘʥʦʚʢʝ ʧʨʦʚʦʜʠʣʠ ʤʘʩʩʦʚʳʡ ʧʨʦʩʯʝʪ ʧʦʜʨʦʩʰʝʡ ʤʦʣʦʜʠ. ɼʣʷ ʝʛʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʧʷʪʦʤ 100-ʤʝʪʨʦʚʦʤ ʢʘʥʘʪʝ ʧʦʜʥʠʤʘʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʠ 

ʛʠʨʣʷʥʜʳ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʫ ʚʝʨʭʥʝʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʢʦʣʣʝʢʪʦʨʘ ʧʦʜʩʯʠʪʳʚʘʣʠ 

ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʚʳʭ ʠ ʤʝʨʪʚʳʭ ʦʩʦʙʝʡ. ʇʦʣʫʯʝʥʥʫʶ ʩʫʤʤʫ ʜʝʣʠʣʠ ʥʘ ʧʣʦʱʘʜʴ 

ʢʦʣʣʝʢʪʦʨʘ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʝʞʝʩʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
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ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ, ʫʨʦʚʥʷ ʤʦʨʷ, ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʟʘ 1977-

2014 ʛʛ. ʩʦʙʨʘʥʥʳʝ ɻʠʜʨʦʤʝʪʝʦʩʪʘʥʮʠʝʡ (ɻʄʉ) ʧ. ʇʦʩʴʝʪ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʘʚʪʦʨʫ 

ʩʦʪʨʫʜʥʠʢʦʤ ʊʆʀ ɼɺʆ ʈɸʅ ʈʦʩʪʦʚʳʤ ʀ.ɼ. ʅʝʨʝʩʪ ʠ ʧʝʣʘʛʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʫ 

ʠʩʩʣʝʜʫʝʤʳʭ ʤʦʣʣʶʩʢʦʚ ʚ ʟʘʣ. ʇʦʩʴʝʪʘ ʧʨʦʭʦʜʠʪ ʚ ʠʶʥʝ, ʧʦʵʪʦʤʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʝʧʝʥʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʝʨʠʦʜ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ɻʄʉ ʟʘ ʠʶʥʴ. ɿʥʘʯʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʳʝ 

ʚ ʯʠʩʣʘʭ ɺʦʣʴʬʘ, ʙʳʣʠ ʚʟʷʪʳ ʥʘ ʩʘʡʪʝ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʉʐɸ ʧʦ ʘʪʤʦʩʬʝʨʝ 

ʠ ʦʢʝʘʥʫ. ʆʰʠʙʢʫ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʚ ʠʶʥʝ ʢʘʞʜʦʛʦ ʛʦʜʘ 

ʚʳʯʠʩʣʷʣʠ, ʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʣʝʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʙʫʭʪʘʭ ʧʦʣʫʯʘʣʠ ʧʫʪʝʤ 

ʩʣʦʞʝʥʠʷ ʜʥʝʡ ʦʪ ʫʩʪʦʡʯʠʚʦʛʦ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ ʜʦ ʧʦʣʥʦʛʦ ʚʳʥʦʩʘ ʣʴʜʘ ʠʟ ʙʫʭʪʳ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ STASISTICA 6. 

ʄʘʪʨʠʮʫ ʜʣʷ ʤʥʦʛʦʤʝʨʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ (MDS) ʧʦʣʫʯʘʣʠ ʚ ʬʘʢʪʦʨʥʦʤ ʘʥʘʣʠʟʝ. 

ɿʥʘʯʝʥʠʷ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʪʝʩʪʠʨʦʚʘʥʳ ʥʘ ʫʨʦʚʥʝ Ŭ=0.05. 

ɸʤʫʨʩʢʘʷ ʟʚʝʟʜʘ 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʘʢʚʘʪʦʨʠʝʡ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʨʩʢʦʡ ʟʚʝʟʜʳ A. 

amurensis ʦʢʘʟʘʣʩʷ ʋʩʩʫʨʠʡʩʢʠʡ ʟʘʣʠʚ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʤʳʩ ʉʝʜʣʦʚʠʜʥʳʡ. ɺ 1991 ʛ. ʦʙʠʣʠʝ 

ʤʦʣʦʜʠ ʵʪʦʛʦ ʭʠʱʥʠʢʘ ʜʦʩʪʠʛʘʣʦ ʟʜʝʩʴ 30 ʵʢʟ./ʤ
2
, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʙʫʭ. ʄʠʥʦʥʦʩʦʢ 

(ʚʪʦʨʦʡ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ) ʝʝ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 1 ʵʢʟ./ʤ
2
. ʂʣʠʤʘʪʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʜʘ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʩʧʝʭ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʫ ʟʚʝʟʜʳ, ʥʦ ʠ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʝʝ ʤʦʣʦʜʠ. ɺ 

ʭʦʣʦʜʥʳʡ 1977 ʛ. ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʦʜʠ ʘʤʫʨʩʢʦʡ ʟʚʝʟʜʳ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚ 9 

ʢʤ ʦʪ ʪʝʧʣʦʚʦʜʥʳʭ ʙʫʭʪ ʕʢʩʧʝʜʠʮʠʠ ʠ ʅʦʚʛʦʨʦʜʩʢʦʡ, ʘ ʚ ʪʝʧʣʳʡ 1980 ʛ. ï ʫʞʝ ʚ 12 ʢʤ ʦʪ 

ʥʠʭ. ɸʢʚʘʪʦʨʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʫʜʘʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʠʣʠʷ ʤʦʣʦʜʠ ʚ ʦʪʢʨʳʪʦʝ ʤʦʨʝ 

ʟʘʚʠʩʠʪ ʦʪ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʯʠʩʣʘʭ ɺʦʣʴʬʘ ʠ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ ʚ ʠʶʥʝ. ʉʪʨʝʩʩ: 0.14528. ʅʘ ʛʣʫʙʠʥʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʠʣʠʷ ʘʤʫʨʩʢʦʡ 

ʟʚʝʟʜʳ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʜʦʚʦʛʦ ʧʝʨʠʦʜʘ, 

ʦʙʠʣʠʝ ʦʩʘʜʢʦʚ ʠ ʚʳʩʦʪʘ ʧʨʠʣʠʚʦʚ ʚ ʠʶʥʝ. ʉʪʨʝʩʩ: 0.004676. ʕʪʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʝʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʜʳ ʝʝ ʤʦʣʦʜʴ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʚʝʨʭʥʝʤ 

ʛʦʨʠʟʦʥʪʝ ï 4-6 ʤ.  

ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʤʠʜʠʷ 

ɺ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʤʠʜʠʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝʢʦʪʦʨʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: ʦʙʠʣʠʝ ʝʝ ʤʦʣʦʜʠ ʥʘ ʛʨʝʙʝʰʢʦʚʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 

ʘʢʚʘʪʦʨʠʷʭ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʤʦʨʩʢʠʤ ʧʣʘʥʪʘʮʠʷʤ ʠʣʠ ʜʨʫʛʠʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ 

ʩʫʙʩʪʨʘʪʘʤ, ʟʘʩʝʣʝʥʥʳʤ ʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʜʘʣʝʥʠʝ ʫʩʧʝʰʥʦʛʦ 



38 
 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʤʠʜʠʠ ʚ ʦʪʢʨʳʪʦʝ ʤʦʨʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʣʝʜʦʚʳʭ ʜʥʝʡ. ɼʨʫʛʠʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʝʝ ʣʠʯʠʥʦʢ. ʉʪʨʝʩʩ: 0.1206. ɺ ʛʦʜʳ ʩ ʪʝʧʣʳʤ ʣʝʪʦʤ ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ ʘʢʚʘʪʦʨʠʠ ʜʣʷ ʦʩʝʜʘʥʠʷ ʣʠʯʠʥʦʢ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʙ. 

ʈʝʡʜ ʇʘʣʣʘʜʘ, ʘ ʚ ʭʦʣʦʜʥʦʚʦʜʥʳʝ ï ʚ ʪʝʧʣʦʚʦʜʥʦʡ ʙʫʭʪʝ ʄʠʥʦʥʦʩʦʢ. ɺ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʤʦʣʦʜʠ ʤʠʜʠʠ ʟʘʤʝʪʥʘ ʤʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʧʨʠʯʝʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʨʩʢʠʭ ʧʣʘʥʪʘʮʠʡ ʦʙʠʣʠʝ ʠ ʛʣʫʙʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʫʚʝʣʠʯʠʣʘʩʴ. ʋ ʵʪʦʛʦ ʤʦʣʣʶʩʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʭʦʨʦʰʘʷ ʢʦʨʨʝʣʷʮʠʷ ʛʣʫʙʠʥʳ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʠʣʠʷ ʤʦʣʦʜʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚʝʪʨʘ, ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ ʚʝʣʠʯʠʥʦʡ 

ʦʩʘʜʢʦʚ ʚ ʠʶʥʝ. ʉʪʨʝʩʩ: 0.0582.  

ʇʨʠʤʦʨʩʢʠʡ ʛʨʝʙʝʰʦʢ 

ʄʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʛʨʝʙʝʰʢʘ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʘ ʩ ʦʨʦʛʨʘʬʠʝʡ ʙʝʨʝʛʘ, ʧʦʩʢʦʣʴʢʫ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʘʢʚʘʪʦʨʠʠ 

ʜʣʷ ʦʩʝʜʘʥʠʷ ʝʛʦ ʣʠʯʠʥʦʢ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʦʣʫʦʪʢʨʳʪʦʡ ʙ. ʈʝʡʜ ʇʘʣʣʘʜʘ, ʠʤʝʶʱʝʡ 

ʙʦʣʝʝ ʩʠʣʴʥʳʝ ʪʝʯʝʥʠʷ, ʯʝʤ ʧʦʣʫʟʘʢʨʳʪʳʭ ʙʫʭʪʘʭ. ɺ ʪʝʧʣʦʚʦʜʥʦʤ 1979 ʛ. ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʦʙʠʣʠʝ ʤʦʣʦʜʠ ʧʨʠʤʦʨʩʢʦʛʦ ʛʨʝʙʝʰʢʘ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʩʘʤʳʭ ʫʜʘʣʝʥʥʳʭ ʚ ʦʪʢʨʳʪʦʝ ʤʦʨʝ 

ʩʪʘʥʮʠʷʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʩʘʤʳʡ ʭʦʣʦʜʥʦʚʦʜʥʳʡ 1989 ʛ. ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʙʠʣʠʝ ʤʦʣʦʜʠ 

ʛʨʝʙʝʰʢʘ ʙʳʣʦ ʥʘ ʩʘʤʦʡ ʪʝʧʣʦʚʦʜʥʦʡ ʩʪʘʥʮʠʠ ï ʫ ʤʳʩʘ ʐʝʣʝʭʘ. ɺʝʣʠʯʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʫʜʘʣʝʥʥʦʩʪʠ ʚ ʦʪʢʨʳʪʦʝ ʤʦʨʝ ʘʢʚʘʪʦʨʠʡ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʟʘʩʝʣʝʥʠʷ ʝʛʦ 

ʣʠʯʠʥʦʢ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʣʝʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ ʟʠʤʫ, ʘ 

ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʩ ʚʳʩʦʪʦʡ ʨʘʢʦʚʠʥʳ ʤʦʣʦʜʠ, ʢʦʪʦʨʫʶ ʦʥʘ ʜʦʩʪʠʛʘʝʪ ʢ 23 ʩʝʥʪʷʙʨʷ ʢʘʞʜʦʛʦ 

ʛʦʜʘ. ʉʪʨʝʩʩ: 0.1372. ʄʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ 

ʧʨʠʤʦʨʩʢʦʛʦ ʛʨʝʙʝʰʢʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʘʤʧʣʠʪʫʜʫ, ʧʨʠʯʝʤ ʛʦʨʠʟʦʥʪ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʣʦʜʠ ʚ ʫʨʦʞʘʡʥʳʝ ʛʦʜʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ, ʘ 

ʩʘʤʦ ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʠʣʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʠʯʝʤ ʧʠʢʠ 

ʧʦʚʳʰʝʥʥʦʛʦ ʦʙʠʣʠʷ ʧʦʷʚʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʯʝʨʝʟ 1.5 ʤʝʪʨʘ. ɻʦʨʠʟʦʥʪ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʣʦʜʠ ʧʨʠʤʦʨʩʢʦʛʦ ʛʨʝʙʝʰʢʘ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʨʝʜʥʠʭ 

ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ, ʘ ʪʘʢʞʝ ʦʪ ʦʙʠʣʠʷ ʦʩʘʜʢʦʚ ʚ ʠʶʥʝ. ʉʪʨʝʩʩ: 0.0966. 

ɻʨʝʙʝʰʦʢ ʉʚʠʬʪʘ 

ɼʣʷ ʭʦʣʦʜʦʣʶʙʠʚʦʛʦ ʛʨʝʙʝʰʢʘ ʉʚʠʬʪʘ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʘʢʚʘʪʦʨʠʝʡ ʜʣʷ 

ʟʘʩʝʣʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʦʢʘʟʘʣʘʩʴ ʦʪʢʨʳʪʘʷ ʙʫʭʪʘ ʈʝʡʜ ʇʘʣʣʘʜʘ, ʘ ʪʘʢʞʝ 

ʧʦʣʫʟʘʢʨʳʪʘʷ ʙʫʭʪʘ ʄʠʥʦʥʦʩʦʢ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʜʘʣʝʥʥʦʩʪʴ ʚ ʦʪʢʨʳʪʦʝ ʤʦʨʝ ʩʪʘʥʮʠʡ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʤʦʣʦʜʠ ʵʪʦʛʦ ʛʨʝʙʝʰʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʩʫʤʤʳ ʣʝʜʦʚʳʭ ʜʥʝʡ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ ʟʠʤʫ ʠ ʦʙʠʣʠʷ ʦʩʘʜʢʦʚ ʚ ʠʶʥʝ. ʉʪʨʝʩʩ: 0.1203. ɺ 

ʪʝʧʣʦʚʦʜʥʳʝ 1979 ʠ 1980 ʛʛ. ʦʙʠʣʠʝ ʤʦʣʦʜʠ ʵʪʦʛʦ ʤʦʣʣʶʩʢʘ ʙʳʣʠ ʥʘ ʩʪʘʥʮʠʷʭ, ʫʜʘʣʝʥʥʳʭ 
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ʥʘ 11 ʠ 16 ʢʤ ʦʪ ʪʝʧʣʦʚʦʜʥʳʭ ʙʫʭʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʭʦʣʦʜʥʦʚʦʜʥʳʝ ʛʦʜʳ ʣʠʯʠʥʢʠ ʵʪʦʛʦ 

ʛʨʝʙʝʰʢʘ ʧʨʝʜʧʦʯʠʪʘʣʠ ʦʩʝʜʘʪʴ ʚ 7 ʠ 9 ʢʤ ʦʪ ʙʫʭʪ ʕʢʩʧʝʜʠʮʠʠ ʠ ʅʦʚʛʦʨʦʜʩʢʦʡ. 

ʄʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʜʠ ʛʨʝʙʝʰʢʘ ʉʚʠʬʪʘ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ 

ʝʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ ʛʣʫʙʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ 

ʦʪ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʯʠʩʣʘʭ ɺʦʣʴʬʘ. ʉʪʨʝʩʩ: 0.0952.  

ʍʠʘʪʝʣʣʘ ʘʨʢʪʠʯʝʩʢʘʷ 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʘʢʚʘʪʦʨʠʝʡ ʜʣʷ ʟʘʩʝʣʝʥʠʷ ʣʠʯʠʥʦʢ ʭʠʘʪʝʣʣʳ ʘʨʢʪʠʯʝʩʢʦʡ 

ʦʢʘʟʘʣʘʩʴ ʙʫʭ. ʄʠʥʦʥʦʩʦʢ, ʠʤʝʶʱʘʷ ʙʦʣʴʰʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʦʙʠʪʘʶʱʠʭ 

ʥʘ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʙʫʭʪʝ ʤʦʨʩʢʠʭ ʧʣʘʥʪʘʮʠʷʭ.  ɺ ʪʝʧʣʦʚʦʜʥʳʝ ʛʦʜʳ (1978-1980) 

ʣʠʯʠʥʢʠ ʭʠʘʪʝʣʣʳ ʧʨʝʜʧʦʯʠʪʘʣʠ ʦʩʝʜʘʪʴ ʥʘ ʛʨʝʙʝʰʢʦʚʳʝ ʢʦʣʣʝʢʪʦʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʜʦʚʦʣʴʥʦ ʜʘʣʝʢʦ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ (7-15 ʢʤ). ɺ ʪʦʞʝ ʚʨʝʤʷ ʚ ʭʦʣʦʜʥʦʚʦʜʥʳʡ 1989 ʛ. ʠʭ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʢʦʣʣʝʢʪʦʨʘʭ, ʫʜʘʣʝʥʥʳʭ ʚʩʝʛʦ ʥʘ 4 ʢʤ ʦʪ 

ʪʝʧʣʦʚʦʜʥʳʭ ʙʫʭʪ. ʋʜʘʣʝʥʠʝ ʩʪʘʥʮʠʡ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʤʦʣʦʜʠ ʭʠʘʪʝʣʣʳ 

ʟʘʚʠʩʠʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ ʝʝ ʦʪʢʣʦʥʝʥʠʶ ʚ ʠʶʥʝ. ʉʪʨʝʩʩ: 0.0721. 

ʄʝʞʛʦʜʦʚʦʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʣʦʜʠ ʭʠʘʪʝʣʣʳ ʘʨʢʪʠʯʝʩʢʦʡ ʜʦʚʦʣʴʥʦ 

ʩʪʘʙʠʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʙʠʣʠʝ ʤʦʣʦʜʠ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʩʭʦʜʥʳʭ ʛʣʫʙʠʥʘʭ, 

ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʞʘʡʥʦʩʪʠ ʛʦʜʘ ʠ ʚ ʩʣʫʯʘʝ ʦʙʠʣʠʷ ʤʦʣʦʜʠ 

ʦʪʤʝʯʘʝʪʩʷ ʝʝ ʟʘʛʣʫʙʣʝʥʠʝ. ɻʣʫʙʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʳʩʦʪʘ ʧʨʠʣʠʚʦʚ, ʘ ʪʘʢʞʝ 

ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʚ ʠʶʥʝ. ʉʪʨʝʩʩ: 0.0000049. 

ʗʧʦʥʩʢʠʡ ʛʨʝʙʝʰʦʢ 

ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʘʷ ʘʢʚʘʪʦʨʠʷ ʜʣʷ ʩʙʦʨʘ ʣʠʯʠʥʦʢ ʵʪʦʛʦ ʛʨʝʙʝʰʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʥʘ ʚʳʭʦʜʝ ʠʟ ʪʝʧʣʦʚʦʜʥʳʭ ʙʫʭʪ ʕʢʩʧʝʜʠʮʠʠ ʠ ʅʦʚʛʦʨʦʜʩʢʦʡ ï ʫ ʤʳʩʘ ʐʝʣʝʭʘ, ʛʜʝ 

ʦʪʤʝʯʘʶʪʩʷ ʩʠʣʴʥʳʝ ʪʝʯʝʥʠʷ. ɺ ʪʝʧʣʦʚʦʜʥʳʡ 1979 ʛ. ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʦʜʠ 

ʷʧʦʥʩʢʦʛʦ ʛʨʝʙʝʰʢʘ ʚʩʪʨʝʯʘʣʘʩʴ ʥʘ ʩʪʘʥʮʠʠ, ʫʜʘʣʝʥʥʦʡ ʥʘ 11 ʢʤ ʦʪ ʪʝʧʣʦʚʦʜʥʳʭ ʙʫʭʪ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʭʦʣʦʜʥʦʚʦʜʥʳʝ ʛʦʜʳ ï 1981, 1985 ʠ 1989 ʛʛ. ï ʚ ʪʝʧʣʦʚʦʜʥʦʡ ʙʫʭʪʝ 

ʄʠʥʦʥʦʩʦʢ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʜʘʣʝʥʠʝ ʣʠʯʠʥʦʢ ʵʪʦʛʦ ʛʨʝʙʝʰʢʘ ʚ ʦʪʢʨʳʪʦʝ ʤʦʨʝ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠ ʚʳʩʦʪʳ ʧʨʠʣʠʚʦʚ ʚ ʠʶʥʝ. ʉʪʨʝʩʩ: 0.1222. ʂʘʢ ʠ ʫ 

ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʤʦʣʣʶʩʢʦʚ ʛʣʫʙʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʣʦʜʠ ʚ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʯʠʩʣʘʭ ɺʦʣʴʬʘ. ʉʪʨʝʩʩ: 0.1307. 

ʄʝʞʛʦʜʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʦʛʦ ʤʦʣʣʶʩʢʘ ʩʣʘʙʦ ʟʘʤʝʪʥʳ, ʠ 

ʪʦʣʴʢʦ ʚ ʦʙʠʣʴʥʳʡ ʛʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʟʘʛʣʫʙʣʝʥʠʝ ʝʛʦ ʤʦʣʦʜʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʝʥʝʝ ʫʨʦʞʘʡʥʳʤʠ ʛʦʜʘʤʠ.  



40 
 

ʇʷʪʠʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʤʦʣʦʜʠ 

ʧʨʠʤʦʨʩʢʦʛʦ ʛʨʝʙʝʰʢʘ ʚ ʙʫʭ. ʄʠʥʦʥʦʩʦʢ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʥʝʢʦʪʦʨʦʛʦ ʩʭʦʜʩʪʚʘ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʤʝʞʜʫ ʛʦʜʘʤʠ ʦʥʦ ʧʨʦʠʩʭʦʜʠʪ 

ʝʜʠʥʦʦʙʨʘʟʥʦ ʥʘ ʪʨʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʜʝʤʦʥʩʪʨʠʨʫʶ ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʠʥʘʤʠʢʫ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ, 

ʟʘʚʠʩʠʤʫʶ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ.  

 

  



41 
 

RECOMBINATION -INDEPENDENT INTERACTIONS BETWEEN  

HOMOLOGOUS DNA MOLEC ULES INDUCE CYTOSINE -TO-THYMINE 

MUTATION BY A HETERO CHROMATIN -RELATED PATHWAY  

E. Gladyshev  

 

Research Associate, Department of Molecular and Cellular Biology, Harvard University 

52 Oxford Street, Room NW140, Cambridge MA 02138, USA Phone: +1-617-820-6419 

eugene.gladyshev@gmail.com 

 

The availability of diverse biological systems underlies our fundamental advances in 

understanding the molecular logic of Life. In many eukaryotes, including mammals, large 

amounts of repetitive DNA are associated with high levels of cytosine methylation (5mC) and 

histone H3 lysine 9 di-/trimethylation (H3K9me2/3) in the form of constitutive heterochromatin. 

In the fungus Neurospora crassa, where the pathway of heterochromatin assembly has been 

characterized in much detail, H3K9me3 and 5mC are established, respectively, by a lysine 

methylase DIM-5 and a cytosine methylase DIM-2. Here we show that in haploid germline 

nuclei of Neurospora, DIM-5/DIM-2 can also mediate cytosine-to-thymine (C-to-T) mutation of 

newly-integrated repetitive DNA. This process targets multi-copy sequences present in different 

configurations, including tandem arrays as well as pairs of closely-positioned or dispersed repeat 

units. In all these cases, DIM5/DIM-2-mediated C-to-T mutations typically spread from 

repetitive sequences into adjoining single-copy genomic regions. When combined with our 

previous findings concerning the recombination-independent nature of DNA homology 

recognition that underlies C-to-T mutation in Neurospora, current results suggest a 

fundamentally new model of heterochromatin assembly on repetitive DNA. Existing 

mechanisms involve sequence-specific proteins or non-coding RNAs. We propose, instead, that 

direct pairwise interactions between homologous DNA molecules provide a primordial signal for 

recruiting mediators of constitutive heterochromatin. Since the number of potential homologous 

DNA/DNA interactions scales up with the amount of repetitive DNA, this process may be 

particularly important and effective in the formation of heterochromatin domains on large repeat 

arrays that are generally associated with centromeric and telomeric regions of chromosomes. 
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ʈʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʡʦʥʝ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʛʦ ʞʝʣʦʙʘ (ʂʂɾ) ʦʪ ʙʘʪʠʘʣʠ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʛʣʫʙʠʥ ʠ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʘʙʠʩʩʘʣʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʡ ʢʦʪʣʦʚʠʥʳ ʊʠʭʦʛʦ 

ʦʢʝʘʥʘ ʧʨʦʚʦʜʠʣʠ ʵʢʩʧʝʜʠʮʠʠ ʅʀʉ çɺʠʪʷʟʴè (1949-1966 ʛʛ.). ʉʙʦʨ ʤʘʢʨʦʙʝʥʪʦʩʘ 

ʧʨʦʠʟʚʦʜʠʣʠ ʪʨʘʣʦʤ ʉʠʛʩʙʠ ʠ ʜʥʦʯʝʨʧʘʪʝʣʷʤʠ çʆʢʝʘʥè ʠ çɻʘʣʘʪʝʷè (ɿʝʥʢʝʚʠʯ ʠ ʜʨ., 

1955). ʕʢʩʧʝʜʠʮʠʷʤʠ ʦʙʥʘʨʫʞʝʥʘ ʙʦʛʘʪʘʷ ʬʘʫʥʘ, ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠ 

ʙʦʛʘʪʳʭ ʪʘʢʩʦʥʦʚ ʢʦʪʦʨʦʡ ʩʪʘʣʠ ʨʘʚʥʦʥʦʛʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ (ʦʪʨʷʜ Isopoda). ɺʩʝʛʦ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 111 ʚʠʜʦʚ ʠʟʦʧʦʜ, ʪʦʤ ʯʠʩʣʝ 63 ʚʠʜʘ ï ʥʘ ʘʙʠʩʩʘʣʴʥʳʭ ʛʣʫʙʠʥʘʭ (3000-

6000 ʤ) ʥʘ ʛʨʘʥʠʮʝ ʂʂɾ ʠ ʢ ʚʦʩʪʦʢʫ ʦʪ ʥʝʛʦ (ɹʠʨʰʪʝʡʥ, 1963, 1970, 1971).  

ʉʦʚʨʝʤʝʥʥʳʝ ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʨʫʜʠʡ ʩʙʦʨʘ ʤʘʢʨʦʙʝʥʪʦʩʘ, ʪʘʢʠʭ ʢʘʢ ʵʧʠʙʝʥʪʦʩʥʳʡ ʪʨʘʣ (EBS), 

ʧʦʟʚʦʣʷʝʪ ʚ ʨʘʟʳ ʠʣʠ ʥʘ ʧʦʨʷʜʢʠ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʩʦʙʨʘʥʥʳʭ ʚʠʜʦʚ ʜʘʞʝ ʚ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥʥʳʭ ʨʘʡʦʥʘʭ (Brandt et al., 2013, 2015; Golovan et al., 2013). ɺ 2012 ʛ. ʘʙʠʩʩʘʣʴ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʡ ʢʦʪʣʦʚʠʥʳ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʢ ʚʦʩʪʦʢʫ ʦʪ ʂʂɾ ʥʘ ʛʣʫʙʠʥʘʭ 4830-5780 ʤ 

ʠʩʩʣʝʜʦʚʘʣʘ ʢʦʤʧʣʝʢʩʥʘʷ ʵʢʩʧʝʜʠʮʠʷ KuramBio (Kurile Kamchatka Biodiversity Studies), 

ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʦʚʘʣʘ ʉ-EBS, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʚʠʜʦʚʦʡ ʩʧʠʩʦʢ 

ʨʘʚʥʦʥʦʛʠʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʇʘʮʠʬʠʢʠ. ʇʦʜʨʦʙʥʦ ʦ ʤʝʪʦʜʘʭ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʝʨʠʘʣʘ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʩʪʘʥʮʠʷʤ KuramBio ʩʤ.: Brandt et 

al., 2015. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʠʟʦʧʦʜ ʚ ʤʘʪʝʨʠʘʣʘʭ 

KuramBio ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʨʘʙʦʪʝ Elsner et al., 2015.  

ʀʟʦʧʦʜʳ ʩʦʩʪʘʚʣʷʣʠ 12.6% ʯʠʩʣʝʥʥʦʩʪʠ ʤʘʢʨʦʙʝʥʪʦʩʘ KuramBio (Brandt et al., 

2015) ʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 245 ʚʠʜʘʤʠ, 69 ʨʦʜʘʤʠ, 17 ʩʝʤʝʡʩʪʚʘʤʠ ʠ ʪʨʝʤʷ ʧʦʜʦʪʨʷʜʘʤʠ. 

ʇʦʯʪʠ ʚʩʝ ʫʢʘʟʘʥʥʳʝ ʪʘʢʩʦʥʳ (243 ʚʠʜʘ, 67 ʨʦʜʦʚ, 15 ʩʝʤʝʡʩʪʚ), ʚʢʣʶʯʘʶʱʠʝ 99% 
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ʩʦʙʨʘʥʥʳʭ ʠʟʦʧʦʜ, ʧʨʠʥʘʜʣʝʞʘʪ ʧʦʜʦʪʨʷʜʫ Asellota. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʙʦʨʘʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ 

ʦʩʦʙʠ ʦʜʥʦʛʦ ʚʠʜʘ Valvifera (Arcturidae) ʠ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʦʛʦ ʚʠʜʘ Epicaridea. 

ʇʘʨʘʟʠʪʠʯʝʩʢʠʡ ʧʦʜʦʪʨʷʜ Epicaridea
9
 ʚ ʥʘʰʝʤ ʤʘʪʝʨʠʘʣʝ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʴʢʦ 

ʩʚʦʙʦʜʥʦʧʣʘʚʘʶʱʠʤʠ ʢʨʠʧʪʦʥʠʩʮʠʜʥʳʤʠ ʣʠʯʠʥʢʘʤʠ.  

ʇʦʜʦʪʨʷʜ Asellota ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʚʠʯʥʦʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʩʝʤʝʡʩʪʚʘʤʠ 

(13). ʂʨʦʤʝ ʥʠʭ ʦʙʥʘʨʫʞʝʥʳ ʜʚʘ ʚʠʜʘ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʣʢʦʚʦʜʥʳʭ ʩʝʤʝʡʩʪʚ 

Munnidae ʠ Paramunnidae. ʉʨʝʜʠ ʘʟʝʣʣʦʪ ʧʨʝʦʙʣʘʜʘʣʠ ʩʝʤʝʡʩʪʚʘ Munnopsidae (100 ʚʠʜʦʚ, 

53.9% ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠʟʦʧʦʜ) ʠ Desmosomatidae (57 ʚʠʜʦʚ, 17.9%). ʉʣʝʜʫʶʱʠʤʠ ʟʘ 

ʥʠʤʠ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʦʢʘʟʘʣʠʩʴ ʩʝʤʝʡʩʪʚʘ Macrostylidae (11.4%) ʠ Haploniscidae (10.0%), ʘ 

ʧʦ ʚʠʜʦʚʦʤʫ ʙʦʛʘʪʩʪʚʫ ï ʩʝʤʝʡʩʪʚʘ Ischnomesidae (26 ʚʠʜʦʚ), Nannoniscidae (24), 

Macrostylidae (14) ʠ Haploniscidae (11). ʀʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʯʠʩʣʘ ʪʘʢʩʦʥʦʚ ʚʧʝʨʚʳʝ ʚ ʉʝʚʝʨʦ-

ɿʘʧʘʜʥʦʡ ʇʘʮʠʬʠʢʝ ʦʙʥʘʨʫʞʝʥʳ. 215 (87.5%) ʚʠʜʦʚ, 24 (34.8%) ʨʦʜʘ ʠ ʩʝʤʝʡʩʪʚʦ 

Dendrotionidae. ɼʚʘ ʨʦʜʘ ʠʟ ʩʝʤʝʡʩʪʚ Munnopsidae ʠ Paramunnidae ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ 

ʥʘʫʢʠ. ʂʨʦʤʝ ʪʦʛʦ 210 ʚʠʜʦʚ (85.7%) ʘʟʝʣʣʦʪ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ 

ʜʣʷ ʥʘʫʢʠ. ʉʘʤʳʤ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʜʳ ʤʫʥʥʦʧʩʠʜ Eurycope (24 

ʚʠʜʘ) ʠ Munneurycope (13), ʜʝʩʤʦʩʦʤʘʪʠʜ Eugerda (18) ʠ Mirabilicoxa (14) ʠ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʨʦʜ ʤʘʢʨʦʩʪʠʣʠʜ Macrostylis (14). ʆʩʪʘʣʴʥʳʝ 58 ʨʦʜʦʚ ʦʢʘʟʘʣʠʩʴ ʥʝ ʪʘʢ ʙʦʛʘʪʳ (<10 

ʚʠʜʦʚ), 36 ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 1-2 ʚʠʜʘʤʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʙʨʘʥʥʳʭ ʚʠʜʦʚ ʦʢʘʟʘʣʠʩʴ ʨʝʜʢʠʤʠ ʠ ʠʤʝʣʠ ʥʠʟʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ. 

ʉʝʤʴʜʝʩʷʪ ʚʦʩʝʤʴ (31.9%) ʚʠʜʦʚ ʠʟʦʧʦʜ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʙʦʨʘʭ 1-2 ʵʢʟʝʤʧʣʷʨʘʤʠ. ʊʦʣʴʢʦ 

31 ʚʠʜ (12.7%) ʚʩʪʨʝʯʘʣʩʷ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ, ʧʨʝʚʳʰʘʶʱʝʡ 10 ʵʢʟ./1000 ʤ ʪʨʘʣʝʥʠʷ. 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʠʣʠʷ (223 ʵʢʟ./1000 ʤ) ʙʳʣʠ ʪʦʣʴʢʦ ʫ Eurycope sp.1 

ʥʘ ʩʪʘʥʮʠʠ 3-9. ʊʨʠʜʮʘʪʴ ʜʚʘ ʚʠʜʘ (13%) ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʥʘ ʙʦʣʝʝ ʯʝʤ ʧʦʣʦʚʠʥʝ ʩʪʘʥʮʠʡ 

C-EBS, ʠ ʰʝʩʪʴ ʚʠʜʦʚ ï ʤʫʥʥʦʧʩʠʜʳ Eurycope sp.1, Betamorpha cf. fusiformis (Barnard, 

1920), Microcope ovata (Birstein, 1970), ʜʝʩʤʦʩʦʤʘʪʠʜʘ Mirabilicoxa sp. 7-2 cf. coxalis 

(Birstein, 1963), ʤʘʢʨʦʩʪʠʣʠʜʳ Macrostylis n. sp. 2 ʠ M. curticornis (Birstein, 1963) ï 

ʥʘʡʜʝʥʳ ʥʘ ʢʘʞʜʦʤ ʩʘʡʪʝ ʵʢʩʧʝʜʠʮʠʠ.  

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʠʟʦʧʦʜ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ ʟʘʧʘʜʥʦʤ (ʦʩʪʨʦʚʥʦʤ) ʩʢʣʦʥʝ 

ʂʂɾ, ʛʜʝ ʦʥʘ ʜʦʩʪʠʛʘʣʘ 721 ʵʢʟ./1000 ʤ (ʈʠʩ.1). ʅʘ ʦʢʝʘʥʠʯʝʩʢʦʤ ʘʙʠʩʩʘʣʴʥʦʤ ʧʣʘʪʦ ʢ 

ʚʦʩʪʦʢʫ ʦʪ ʞʝʣʦʙʘ ʦʙʠʣʠʝ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ (58-420 ʵʢʟ./1000 ʤ). ɺ ʧʨʝʜʝʣʘʭ 

ʨʘʚʥʠʥʥʳʭ ʩʪʘʥʮʠʡ ʦʪʤʝʯʝʥʦ ʪʨʠ ʤʘʢʩʠʤʫʤʘ ʦʙʠʣʠʷ ʠʟʦʧʦʜ: ʥʘ ʩʘʤʦʡ ʶʞʥʦʡ (ʉʪ. 12-4, 

                                                           
9
 ɺ ʧʦʩʣʝʜʥʝʡ ʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʦʧʦʜ ʪʘʢʩʦʥʳ, ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʥʦʩʠʤʳʝ ʢ Epicaridea, 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ʧʦʜʦʪʨʷʜʘ Cymothoida (ʩʤ: Brandt and Poore, 2003). ʆʙʲʷʩʥʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

çʪʨʘʜʠʮʠʦʥʥʦʡè ʩʠʩʪʝʤʳ ʠʟʦʧʦʜ ʧʨʠʚʝʜʝʥʦ ɻʦʣʦʚʘʥʴ ʠ ʄʘʣʶʪʠʥʦʡ (2010). 
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420 ʵʢʟ./1000 ʤ) ʠ ʩʘʤʳʭ ʩʝʚʝʨʥʳʭ (ʉʪ. 2-9, 2-10, 288-364 ʵʢʟ./1000 ʤ) ʩʪʘʥʮʠʷʭ, ʘ ʪʘʢʞʝ ʥʘ 

ʩʘʡʪʘʭ 8 ʠ 9 (ʜʦ 201 ʠ 185 ʵʢʟ./1000 ʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɺʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʠʟʦʧʦʜ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 35 ʜʦ 78 ʚʠʜʦʚ ʥʘ ʦʜʥʫ ʩʪʘʥʮʠʶ (ʦʪ 48 

ʚʠʜʦʚ, ʝʩʣʠ ʙʨʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʩʘʤʳʡ ʙʦʛʘʪʳʡ ʪʨʘʣ ʢʘʞʜʦʛʦ ʩʘʡʪʘ) ʠ ʙʳʣʦ ʩʘʤʳʤ ʚʳʩʦʢʠʤ 

ʥʘ ʩʘʡʪʘʭ 9 (ʜʦ 78 ʚʠʜʦʚ ʥʘ ʩʪʘʥʮʠʶ), 2 (ʜʦ 72 ʚʠʜʦʚ) ʠ 7 (ʜʦ 71 ʚʠʜʘ), ʘ ʩʘʤʳʤ ʥʠʟʢʠʤ ï 

ʥʘ ʩʘʡʪʘʭ 11 (ʜʦ 54 ʚʠʜʦʚ) ʠ 1 (ʜʦ 48 ʚʠʜʦʚ) (ʈʠʩ. 2).  

ʂʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʦʧʦʜ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʦ ʩʦʩʪʘʚʝ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʩʤ. Sattarova, Artemova, 2015). ʇʦʚʳʰʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʠʟʦʧʦʜ ʥʘ ʩʘʡʪʘʭ 3, 2, 9 ʠ 12 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʳʩʦʢʦʤʫ 

ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʉʦʨʛ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʇʨʠʯʝʤ ʠʩʪʦʯʥʠʢ ʧʨʠʪʦʢʘ ʦʨʛʘʥʠʢʠ 

ʚ ʛʣʫʙʦʢʦʚʦʜʥʫʶ ʩʠʩʪʝʤʫ ʨʘʟʣʠʯʘʝʪʩʷ ʜʣʷ ʨʘʟʥʳʭ ʩʘʡʪʦʚ ʵʢʩʧʝʜʠʮʠʠ. ʅʘ ʩʘʡʪʝ 2 ʚ 

ʦʩʘʜʢʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʚʦʨʦʢ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʢʝʘʥʠʯʝʩʢʠʤʠ ʚʠʜʘʤʠ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ. ʅʘ ʩʘʡʪʝ 3 (ʫʩʪʫʧ ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʂʂɾ), 

ʩʦʜʝʨʞʘʥʠʝ ʉʦʨʛ ʚ ʦʩʘʜʢʘʭ ʙʳʣʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʨʠ ʥʠʟʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʜʠʘʪʦʤʦʚʳʭ. 

ʉʢʣʦʥʳ ʞʝʣʦʙʦʚ ʠʟʚʝʩʪʥʳ ʢʘʢ ʟʦʥʳ ʪʨʘʥʟʠʪʥʦʛʦ ʧʝʨʝʥʦʩʘ ʦʨʛʘʥʠʢʠ ʠʟ ʙʦʣʝʝ 

ʤʝʣʢʦʚʦʜʥʳʭ ʨʘʡʦʥʦʚ ʠ ʩ ʩʫʰʠ. ʇʦʩʪʫʧʘʶʱʘʷ ʦʨʛʘʥʠʢʘ ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʥʘ ʫʩʪʫʧʘʭ ʠ ʜʥʝ 

ʞʝʣʦʙʦʚ (ʩʨ. ʩ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʠʟʦʧʦʜ ʫ ʧʦʜʥʦʞʴʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʩʤ. Golovan et al., 2013). ʅʘ ʩʘʡʪʘʭ 9, 11 ʠ 12 ʩʦʜʝʨʞʘʥʠʝ ʉʦʨʛ 

ʧʨʠʙʣʠʞʘʣʦʩʴ ʢ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʜʣʷ ʨʘʚʥʠʥʥʳʭ ʩʪʘʥʮʠʡ. ʅʘ ʩʘʡʪʝ 9 ʩʦʩʪʘʚ 

ʢʦʤʧʣʝʢʩʘ ʜʠʘʪʦʤʦʚʳʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʚʳʥʦʩʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʣʴʜʘ 

ʠʟ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʯʝʨʝʟ ʂʫʨʠʣʴʩʢʠʝ ʧʨʦʣʠʚʳ. ʅʘ ʩʘʡʪʝ 12 ʦʪʤʝʯʝʥʳ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʜʝʨʞʘʥʠʷ ʜʠʘʪʦʤʦʚʳʭ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʧʨʠʙʨʝʞʥʳʭ ʚʠʜʦʚ ï ʠʥʜʠʢʘʪʦʨʦʚ 

ʨʘʩʧʨʝʩʥʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʚʣʠʷʥʠʝ ʩʠʣʴʥʦʛʦ ʙʝʨʝʛʦʚʦʛʦ ʩʪʦʢʘ (Sattarova, 

Artemova, 2015). ʅʘ ʩʘʡʪʝ 11 ʦʪʤʝʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʉʦʨʛ, ʥʦ ʯʠʩʣʝʥʥʦʩʪʴ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʟʦʧʦʜ ʟʜʝʩʴ ʙʳʣʠ ʥʠʟʢʠʤʠ. ʅʘ ʵʪʦʤ ʩʘʡʪʝ ʦʪʤʝʯʝʥʳ ʩʠʣʴʥʳʝ ʧʨʠʜʦʥʥʳʝ 

ʪʝʯʝʥʠʷ (11-12 ʩʤ/ʩ), ʯʪʦ ʤʦʛʣʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʦʙʠʣʠʠ ʠʟʦʧʦʜ, ʚʝʜʫʱʠʭ ʵʧʠ- ʠ 

ʥʝʢʪʦʙʝʥʪʠʯʝʩʢʠʡ ʦʙʨʘʟ ʞʠʟʥʠ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ (16-04-01431). 
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Assessing temporal changes and trends in fish communities can assist with management 

of Darwin Harbour. The diversity and abundance of fish communities were assessed using baited 

remote underwater system (BRUVS), which uses ñvideo fishingò - recording fish attracted to a 

camera by standard bait and has been shown to be an effective non-extractive survey method. 

The approach is useful for long-term environment monitoring because non-impact nature of 

visual surveys enables repetitive sampling at reference sites. Fish assemblages were compared 

between two surveys conducted in 2011 and 2012. Overall, assemblages composition appeared 

to be rather stable. Annual differences were relatively small and mainly the result of re-

distribution of small school pelagic and demersal species (trevallies, threadfin breams and 

ponyfishes) rather than a result of decline in fish abundance and biodiversity. These groups 

dominated both reefs and open bottom areas at monitoring sites. Our underwater video 

observations confirmed that fish abundance at monitoring station could change dramatically 

within several minutes because of arrival or departure of the school of trevally or scad. These 

school pelagic fishes belongs to ñopportunistic strategistsò. Such species have a shorter 

generation time, fast rate of population growth, despite low individual fecundity. Their 

population responses tend to be large in amplitude and species grouped according to this life 

history strategy have been classified as having either cyclical, irregular or spasmodic population 

patterns.  Interpretation of results of monitoring of ñopportunistic strategistsò species is intricate: 

on the one hand, there is no need for the immediate alarm if temporal decline in these species 

was recorded. On the other hand, a persistent decline in such species for several years may be an 

indicator of possible serious changes in ecosystem leading to a ñcascading reactionò in the 

future, and therefore should not be taken lightly. Because of relatively high population numbers, 

data ñopportunistic strategistsò can be analysed using powerful statistical tools. 

Univariate analyses (ANOVA) of mean fish abundance and the number of species in one 

video sample appear to be less sensitive and provide very limited insight on the nature of 
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changes in monitored fish assemblages compared to multivariate indices such as Permutational 

multivariate analysis of variance (PERMANOVA), Analysis of Similarity (ANOSIM) and 

Similarity percentages (SIMPER). Univariate indices therefore have to be used in conjunction 

with multivariate indices. Further monitoring can add important information of natural temporal 

variability in fish assemblages of the Harbour. This will increase ability of monitoring to detect 

and identify changes in fish assemblages caused by adverse environmental and anthropogenic 

factors 
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ʆʙʩʫʞʜʘʝʪʩʷ ʩʭʦʜʩʪʚʦ ʧʨʦʙʣʝʤʘʪʠʯʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʞʠʚʦʪʥʳʭ-ʢʦʥʦʜʦʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʧʨʦʪʦʢʦʥʦʜʦʥʪʦʚ ʠ ʵʫʢʦʥʦʜʦʥʪʦʚ. ʇʦʢʘʟʘʥʘ ʩʚʷʟʴ ʧʨʦʪʦʢʦʥʦʜʦʥʪʦʚ ʩ 

ʤʦʨʩʢʠʤʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ ï ʭʝʪʦʛʥʘʪʘʤʠ. ɺʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʵʫʢʦʥʦʜʦʥʪʳ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʪʠʧ ʜʦʚʦʣʴʥʦ ʧʨʠʤʠʪʠʚʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ 

ʞʠʚʦʪʥʳʭ Euconodontophylea Kasatkina et Buryi, 1997. 

ʇʦʣʦʞʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʞʠʚʦʪʥʦʛʦ ʮʘʨʩʪʚʘ ʪʠʧʘ ʭʠʱʥʳʭ ʤʦʨʩʢʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, 

ʢʦʪʦʨʳʝ ʟʘʭʚʘʪʳʚʘʶʪ ʜʦʙʳʯʫ ʜʚʫʤʷ ʧʫʯʢʘʤʠ ʢʨʶʯʢʦʚʠʜʥʳʭ ʱʝʪʠʥʦʢ (Chaetognatha) ʠ 

ʛʨʫʧʧʳ ʧʨʦʙʣʝʤʘʪʠʯʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʞʠʚʦʪʥʳʭ, ʟʫʙʦʚʠʜʥʳʝ ʩʢʝʣʝʪʥʳʝ ʦʩʪʘʪʢʠ ʢʦʪʦʨʳʭ 

ʥʘʟʳʚʘʶʪʩʷ ʢʦʥʦʜʦʥʪʘʤʠ, ʙʦʣʝʝ 100 ʣʝʪ ʙʳʣʦ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʠ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʥʝ 

ʙʳʣʦ ʠʟʚʝʩʪʥʦ, ʯʘʩʪʷʤʠ ʢʘʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʣʠʩʴ ʢʦʥʦʜʦʥʪʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʉ. 

ɹʝʥʛʪʩʦʥʘ [8] ʧʦʢʘʟʘʣʦ, ʯʪʦ ʛʨʫʧʧʘ ʢʦʥʦʜʦʥʪʦʚ ʦʙʲʝʜʠʥʷʝʪ ʠʩʢʦʧʘʝʤʳʝ ʩʢʝʣʝʪʥʳʝ 

ʵʣʝʤʝʥʪʳ, ʧʨʠʥʘʜʣʝʞʘʚʰʠʝ ʨʘʟʥʳʤ ʪʠʧʘʤ ʞʠʚʦʪʥʳʭ. ʍ. ʐʘʥʷʚʩʢʠʡ [13] ʫʩʪʘʥʦʚʠʣ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʧʨʠʤʠʪʠʚʥʳʝ ʢʝʤʙʨʠʡʩʢʠʝ ʢʦʥʦʜʦʥʪʳ (ʧʨʦʪʦʢʦʥʦʜʦʥʪʳ) ʙʳʣʠ ʱʝʪʠʥʢʘʤʠ 

Chaetognatha. ɼʨʫʛʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʢʦʥʦʜʦʥʪʦʚ ï ʧʘʨʘʢʦʥʦʜʦʥʪʳ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʛʦʤʦʣʦʛʠʯʥʳ ʠʭ ʟʫʙʯʠʢʘʤ. ʆʜʥʘʢʦ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʝ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ ʩ 

ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [1, 3] ʵʫʢʦʥʦʜʦʥʪʳ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʧʦʯʪʠ ʚʩʝ ʦʨʜʦʚʠʢʩʢʦ-ʪʨʠʘʩʦʚʳʝ ʢʦʥʦʜʦʥʪʳ, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʦʪʦ- ʠ 

ʧʘʨʘʢʦʥʦʜʦʥʪʦʚ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʤ ʪʠʧʦʤ ʩʪʨʦʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. ʕʫʢʦʥʦʜʦʥʪʦʚʳʝ 

ʵʣʝʤʝʥʪʳ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʘʭʦʜʠʣʠʩʴ ʚ ʪʝʣʝ ʞʠʚʦʪʥʦʛʦ ʚ ʚʠʜʝ ʨʦʪʦʚʳʭ ʘʧʧʘʨʘʪʦʚ. 

ʅʘʯʠʥʘʷ ʩ 1982 ʛ., ʥʝʩʢʦʣʴʢʦ ʧʦʣʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʢʦʥʦʜʦʥʪʦʚʦʛʦ ʞʠʚʦʪʥʦʛʦ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʨʦʩʣʦʝ ʣʝʥʪʦʯʥʦʛʦ ʠʟʚʝʩʪʥʷʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʧʝʩʯʘʥʠʢʘʭ ɻʨʘʥʪʦʥʘ 

ʥʠʞʥʝʢʘʨʙʦʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʚʙʣʠʟʠ ʕʜʠʥʙʫʨʛʘ, ʐʦʪʣʘʥʜʠʷ [6, 9]. ʕʪʦ ʞʠʚʦʪʥʦʝ ʠʤʝʣʦ 

ʜʣʠʥʥʦʝ (ʦʢʦʣʦ 40 ʤʤ), ʫʟʢʦʝ (ʦʢʦʣʦ 2 ʤʤ) ʯʝʨʚʝʦʙʨʘʟʥʦʝ ʪʝʣʦ ʩ ʦʪʯʝʪʣʠʚʦ ʦʙʦʟʥʘʯʝʥʥʦʡ 

ʛʦʣʦʚʦʡ. ʅʝʜʘʣʝʢʦ ʦʪ ʧʝʨʝʜʥʝʛʦ ʢʦʥʮʘ ʩʦʭʨʘʥʠʣʩʷ ʧʦʯʪʠ ʧʦʣʥʳʡ ʨʦʪʦʚʦʡ ʘʧʧʘʨʘʪ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʵʫʢʦʥʦʜʦʥʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. ʆʪ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʪʝʣʘ ʢ ʟʘʜʥʝʤʫ 

ʦʪʯʝʪʣʠʚʦ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʫʟʢʘʷ, ʩʚʝʪʣʘʷ ʧʦʣʦʩʘ, ʢʦʪʦʨʫʶ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣʠ ʢʘʢ ʭʦʨʜʫ, ʥʘ 
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ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʩʘʤʦ ʵʪʦ ʞʠʚʦʪʥʦʝ ʙʳʣʦ ʦʪʥʝʩʝʥʦ ʢ ʧʨʠʤʠʪʠʚʥʳʤ ʧʦʟʚʦʥʦʯʥʳʤ [7]. 

ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʤʥʦʛʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʫʢʦʥʦʜʦʥʪʘ, ʚʠʜʠʤʳʝ ʥʘ 

ʦʪʧʝʯʘʪʢʘʭ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʠʭ ʨʦʜʩʪʚʝ ʩ ʭʝʪʦʛʥʘʪʘʤʠ [4], ʥʝ ʙʳʣʠ ʫʯʪʝʥʳ. 

ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʞʠʚʦʪʥʦʛʦ-ʵʫʢʦʥʦʜʦʥʪʘ, 

ʧʨʠʜʘʶʱʠʝ ʝʤʫ ʩʭʦʜʩʪʚʦ ʩ ʭʝʪʦʛʥʘʪʘʤʠ ʠ ʦʪʣʠʯʘʶʱʠʝ ʝʛʦ ʦʪ ʧʨʠʤʠʪʠʚʥʳʭ ʧʦʟʚʦʥʦʯʥʳʭ, 

ʟʘʢʣʶʯʝʥʳ ʚ ʝʛʦ ʛʦʣʦʚʥʦʡ ʠ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʷʭ ʠ ʣʫʯʰʝ ʚʩʝʛʦ ʚʠʜʥʳ ʥʘ ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ 

ʩʦʭʨʘʥʠʚʰʝʤʩʷ ʰʝʩʪʦʤ ʦʪʧʝʯʘʪʢʝ ʵʫʢʦʥʦʜʦʥʪʘ Clydagnathus sp. ʠʟ ʥʠʞʥʝʢʘʨʙʦʥʦʚʦʛʦ 

ʩʣʦʷ ɻʨʘʥʪʦʥ ʚ ʕʜʠʥʙʫʨʛʝ (ˉ 6, RMSGY 1992.41.2) [7, 10, 11] (ʨʠʩ. 1, ɹ, ɺ). ʇʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʵʪʦʪ ʵʢʟʝʤʧʣʷʨ ʣʝʞʠʪ ʥʘ ʙʨʶʰʥʦʡ ʩʪʦʨʦʥʝ ʩʧʠʥʥʦʡ ʩʪʦʨʦʥʦʡ ʚʚʝʨʭ. ʀʤʝʥʥʦ ʥʘ 

ʵʪʦʤ ʦʪʧʝʯʘʪʢʝ ʭʦʨʦʰʦ ʚʠʜʝʥ ʭʚʦʩʪʦʚʦʡ ʦʪʜʝʣ ʵʫʢʦʥʦʜʦʥʪʘ: ʦʥ ʙʦʣʝʝ ʪʝʤʥʳʡ, ʪʘʢʞʝ ʢʘʢ 

ʥʘ ʦʪʧʝʯʘʪʢʝ ʠʩʢʦʧʘʝʤʦʡ ʭʝʪʦʛʥʘʪʳ [12]. ʋ ʭʝʪʦʛʥʘʪʳ ʭʚʦʩʪʦʚʦʡ ʦʪʜʝʣ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ 

ʪʝʤʥʳʤ ʚ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʤʫʞʩʢʠʭ ʛʦʥʘʜ. ʄʝʣʢʠʝ ʢʣʫʙʦʯʢʠ, ʦʩʝʚʰʠʝ ʥʘ ʭʚʦʩʪʦʚʳʭ 

ʱʝʪʠʥʢʘʭ ʵʫʢʦʥʦʜʦʥʪʘ (ʵʢʟʝʤʧʣʷʨʘ ˉ 6) ʧʦʭʦʞʠ ʥʘ ʩʧʝʨʤʘʪʦʬʦʨʳ ʩʦʚʨʝʤʝʥʥʳʭ ʭʝʪʦʛʥʘʪ: 

ʦʥʠ ʠʭ ʥʦʩʷʪ ʥʘ ʭʚʦʩʪʝ ʜʦ ʚʩʪʨʝʯʠ ʩ ʧʘʨʪʥʝʨʦʤ (ʨʠʩ. 1, ɸ). 

ʅʘʣʠʯʠʝ ʭʚʦʩʪʦʚʦʛʦ ʦʪʜʝʣʘ ʫ ʵʫʢʦʥʦʜʦʥʪʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ 

ʨʦʜʩʪʚʘ ʠʭ ʩ ʭʝʪʦʛʥʘʪʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʩʝʛʤʝʥʪʘʮʠʷ ʪʝʣʘ ï ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʚ ʪʘʢʩʦʥʦʤʠʠ ʞʠʚʦʪʥʳʭ. 

ɼʨʫʛʦʡ ʪʘʢʦʡ ʧʨʠʟʥʘʢ ï ʧʨʠʢʨʝʧʠʪʝʣʴʥʳʝ ʩʢʝʣʝʪʥʳʝ ʛʦʣʦʚʥʳʝ ʧʣʘʩʪʠʥʢʠ. ʅʘ 

ʦʪʧʝʯʘʪʢʝ ʵʢʟʝʤʧʣʷʨʘ ˉ 6 ʦʥʠ ʙʦʣʝʝ ʪʝʤʥʳʝ ʠ ʠʭ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʶʪ ʟʘ ʛʣʘʟʘ. ʆʜʥʘʢʦ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʵʥʝʨʛʠʯʥʳʝ ʩʦʢʨʘʱʝʥʠʷ ʤʫʩʢʫʣʘʪʫʨʳ ʪʨʝʙʫʶʪ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʯʥʦʩʪʠ ʚ ʤʝʩʪʘʭ ʧʨʠʣʦʞʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʩʠʣ [2], ʧʦʵʪʦʤʫ ʚ ʩʦʩʪʘʚ ʩʦʢʨʘʪʠʪʝʣʴʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚʢʣʶʯʘʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦ ʠ ʧʨʠʢʨʝʧʠʪʝʣʴʥʳʝ ʩʢʝʣʝʪʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʍʚʘʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʭʝʪʦʛʥʘʪ ʧʨʠʢʨʝʧʣʝʥ ʤʳʰʮʘʤʠ ʢ ʩʢʝʣʝʪʥʳʤ ʧʣʘʩʪʠʥʢʘʤ ʛʦʣʦʚʳ ʥʘ 

ʙʨʶʰʥʦʡ ʠ ʩʧʠʥʥʦʡ ʩʪʦʨʦʥʘʭ. ʇʨʠʢʨʝʧʠʪʝʣʴʥʳʝ ʧʣʘʩʪʠʥʢʠ ʭʝʪʦʛʥʘʪ ï ʧʨʦʠʟʚʦʜʥʳʝ 

ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʵʣʘʩʪʦʠʜʠʥʦʚʦʡ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʩʭʦʜʥʦʡ ʩ ʪʘʢʦʚʦʡ 

ʢʨʫʛʣʦʨʦʪʳʭ ʠ ʨʳʙ. ʇʦʩʢʦʣʴʢʫ ʩʢʝʣʝʪʥʳʝ ʧʣʘʩʪʠʥʢʠ ʭʝʪʦʛʥʘʪ ʷʚʣʷʶʪʩʷ ʨʳʯʘʛʦʤ ʜʣʷ 

ʣʝʛʢʠʭ ʭʠʪʠʥʦʚʳʭ ʱʝʪʠʥʦʢ, ʪʦʣʱʠʥʘ ʠʭ ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʠ ʦʥʠ ʧʦʣʫʧʨʦʟʨʘʯʥʳ. ʆʜʥʘʢʦ 

ʪʷʞʝʣʳʡ ʟʫʙʥʦʡ ʘʧʧʘʨʘʪ ʵʫʢʦʥʦʜʦʥʪʘ ʜʦʣʞʝʥ ʙʳʣ ʠʤʝʪʴ ʤʦʱʥʳʡ ʤʳʰʝʯʥʳʡ ʘʧʧʘʨʘʪ, 

ʧʨʠʢʨʝʧʣʷʚʰʠʡʩʷ ʢ ʙʦʣʝʝ ʤʦʱʥʳʤ ʩʢʝʣʝʪʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ, ʯʝʤ ʧʣʘʩʪʠʥʢʠ ʭʝʪʦʛʥʘʪ. ʋ 

ʵʫʢʦʥʦʜʦʥʪʦʚ, ʢʘʢ ʠ ʫ ʭʝʪʦʛʥʘʪ, ʧʨʠʢʨʝʧʠʪʝʣʴʥʳʝ ʩʢʝʣʝʪʥʳʝ ʧʣʘʩʪʠʥʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʩʧʠʥʥʦʡ ʩʪʦʨʦʥʝ ʛʦʣʦʚʳ. ʄʝʞʜʫ ʧʨʠʢʨʝʧʠʪʝʣʴʥʳʤʠ ʩʢʝʣʝʪʥʳʤʠ ʧʣʘʩʪʠʥʢʘʤʠ ʪʦʯʥʦ ʥʘ 

ʧʝʨʝʜʥʝʤ ʢʦʥʮʝ ʨʘʩʧʦʣʦʞʝʥʦ ʨʦʪʦʚʦʝ ʦʪʚʝʨʩʪʠʝ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʨʪʘ ʫ ʵʫʢʦʥʦʜʦʥʪʦʚ ï 

ʧʨʠʟʥʘʢ ʧʨʠʤʠʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʟʘʩʣʫʞʠʚʘʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ, ʪʘʢ ʢʘʢ ʥʠ ʦʜʥʦ 

ʞʠʚʦʪʥʦʝ, ʦʪʥʦʩʷʱʝʝʩʷ ʢʦ ʚʪʦʨʠʯʥʦʨʦʪʳʤ, ʥʝ ʠʤʝʝʪ ʨʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʘʧʠʢʘʣʴʥʦ. ʕʪʦʪ 

ʧʨʠʟʥʘʢ ʩʪʘʚʠʪ ʵʫʢʦʥʦʜʦʥʪʦʚ ʵʚʦʣʶʮʠʦʥʥʦ ʥʠʞʝ ʜʘʞʝ ʭʝʪʦʛʥʘʪ. ʇʦʟʘʜʠ ʩʢʝʣʝʪʥʳʭ 
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ʧʨʠʢʨʝʧʠʪʝʣʴʥʳʭ ʧʣʘʩʪʠʥʦʢ ʥʘ ʦʪʧʝʯʘʪʢʝ ʚʠʜʥʘ ʙʦʣʝʝ ʪʝʤʥʘʷ ʥʝʧʨʘʚʠʣʴʥʦ ʦʚʘʣʴʥʘʷ 

ʛʣʦʪʢʘ. ʇʦʟʘʜʠ ʛʣʦʪʢʠ ʧʦ ʮʝʥʪʨʫ ʦʪʧʝʯʘʪʢʘ ʠʜʝʪ ʩʚʝʪʣʘʷ ʧʦʣʦʩʘ ï ʵʪʦ ʢʠʰʢʘ, ʘ ʥʝ ʭʦʨʜʘ. 

ʍʦʨʜʘ ʧʣʦʪʥʝʝ, ʯʝʤ ʢʠʰʝʯʥʘʷ ʪʨʫʙʢʘ, ʧʦʵʪʦʤʫ ʦʥʘ ʦʪʧʝʯʘʪʘʣʘʩʴ ʙʳ ʢʘʢ ʙʦʣʝʝ ʪʝʤʥʘʷ 

ʩʪʨʫʢʪʫʨʘ. ɽʱʝ ʦʜʥʘ ʦʩʦʙʝʥʥʦʩʪʴ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʠʰʝʯʥʫʶ ʧʨʠʨʦʜʫ ʵʪʦʡ ʩʚʝʪʣʦʡ ʧʦʣʦʩʳ 

ʧʦʩʨʝʜʠʥʝ ʞʠʚʦʪʥʦʛʦ: ʥʘ ʦʜʥʦʤ ʠʟ ʦʪʧʝʯʘʪʢʦʚ (ʵʢʟʝʤʧʣʷʨ ˉ 6) ʬʝʢʘʣʴʥʳʡ ʢʦʤʦʯʝʢ 

ʨʘʟʜʚʠʥʫʣ ʪʨʫʙʢʫ ʠ ʩʣʝʛʢʘ ʚʳʩʦʚʳʚʘʝʪʩʷ ʠʟ ʘʥʫʩʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ Chaetognatha, ʫ 

ʵʫʢʦʥʦʜʦʥʪʦʚ ʢʠʰʝʯʥʠʢ ʥʝ ʟʘʨʘʱʝʥ ʚ ʭʚʦʩʪʦʚʦʤ ʦʪʜʝʣʝ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʪʝʨʤʠʥʘʣʴʥʦ ʥʘ 

ʟʘʜʥʝʤ ʢʦʥʮʝ. ɺ ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ ʵʫʢʦʥʦʜʦʥʪʦʚ ʚʦʢʨʫʛ ʨʦʪʦʚʦʛʦ ʦʪʚʝʨʩʪʠʷ ʚʠʜʝʥ ʦʨʝʦʣ ʠʟ 

ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ʕʪʦ ʦʩʪʘʪʢʠ ʨʦʩʪʨʫʤʘ ʠ ʣʦʧʘʩʪʝʡ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʭʫʞʝ ʜʨʫʛʠʭ 

ʯʘʩʪʝʡ ʪʝʣʘ. ʀʭ ʬʫʥʢʮʠʠ ï ʦʩʷʟʘʥʠʝ ʠ ʟʘʭʚʘʪ ʜʦʙʳʯʠ. ʋ ʵʫʢʦʥʦʜʦʥʪʦʚ ʣʦʧʘʩʪʠ ʢʘʧʦʨʘ ʥʝ 

ʩʢʝʣʝʪʠʟʠʨʦʚʘʣʠʩʴ, ʪʘʢ ʢʘʢ ʙʳʣʠ ʩʧʣʦʰʥʳʤʠ. 

ʇʦ ʙʦʢʘʤ ʵʫʢʦʥʦʜʦʥʪʘ ʠʤʝʶʪʩʷ ʜʚʝ ʧʘʨʳ ʧʨʦʟʨʘʯʥʳʭ ʧʣʘʚʥʠʢʦʚ, ʩʭʦʜʥʳʭ ʩ 

ʧʣʘʚʥʠʢʘʤʠ ʭʝʪʦʛʥʘʪ. ʂʘʢ ʠ ʫ ʭʝʪʦʛʥʘʪ, ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʫʣʦʚʠʱʘ ʠ ʭʚʦʩʪʘ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʣʘʚʥʠʢʦʚ, ʤʦʞʥʦ ʚʠʜʝʪʴ ʧʨʷʤʳʝ ʱʝʪʠʥʢʠ. ʋ ʵʫʢʦʥʦʜʦʥʪʦʚ (ʵʢʟʝʤʧʣʷʨ ˉ 

6) ʭʦʨʦʰʦ ʚʠʜʥʳ ʢʨʫʧʥʳʝ ʱʝʪʠʥʢʠ, ʟʘʱʠʱʘʶʱʠʝ ʥʝʞʥʳʡ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʘʥʫʩ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʱʝʪʠʥʢʠ ʵʫʢʦʥʦʜʦʥʪʦʚ, ʢʘʢ ʠ ʭʝʪʦʛʥʘʪ, ʥʝʩʫʪ ʩʧʝʨʤʘʪʦʬʦʨʳ (ʩʝʤʝʥʝʩʫʱʠʝ 

ʢʘʧʩʫʣʳ). 

ʇʦʧʝʨʝʯʥʘʷ ʤʫʩʢʫʣʘʪʫʨʘ ʵʫʢʦʥʦʜʦʥʪʦʚ ʧʦʜʨʦʙʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ 

ʘʚʪʦʨʦʚ [6, 7, 9]. ʆʥʘ ʩʦʭʨʘʥʠʣʘʩʴ ʪʘʢʞʝ ʫ ʧʨʠʤʠʪʠʚʥʦʛʦ ʦʪʨʷʜʘ Chaetognatha 

(Phragmophora). 

Cʫʜʷ ʧʦ ʦʪʧʝʯʘʪʢʫ, ʵʫʢʦʥʦʜʦʥʪ ʠʤʝʣ ʥʝʙʦʣʴʰʠʝ ʛʣʘʟʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʛʦʣʦʚʝ ʚ 

ʦʙʣʘʩʪʠ ʧʨʠʢʨʝʧʠʪʝʣʴʥʳʭ ʩʢʝʣʝʪʥʳʭ ʧʣʘʩʪʠʥʦʢ ʧʦʟʘʜʠ ʨʪʘ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʫʢʦʥʦʜʦʥʪʦʚ ʠ 

ʠʭ ʩʪʨʦʝʥʠʝ ʙʣʠʟʢʠ ʢ ʪʠʧʫ Chaetognatha, ʚʦʟʤʦʞʥʦ, ʵʪʠ ʜʚʘ ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʵʚʦʣʶʮʠʦʥʥʫʶ ʚʝʪʚʴ ʨʘʥʦ ʦʪʜʝʣʠʚʰʫʶʩʷ (ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ) ʦʪ ʦʙʱʝʛʦ ʩʪʚʦʣʘ 

ʞʠʚʦʪʥʦʛʦ ʮʘʨʩʪʚʘ. ʕʪʫ ʚʝʪʚʴ ʤʳ ʥʘʟʳʚʘʝʤ ʥʘʜʪʠʧʦʤ Chaetodonta. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʪʠʧʘ 

Euconodontophylea Kasatkina et Buryi, 1997 [5] ʠ ʪʠʧʘ Chaetognatha, Leuckart, 1894, ʢʫʜʘ 

ʚʭʦʜʷʪ ʧʨʦʪʦʢʦʥʦʜʦʥʪʳ ʠ, ʚʝʨʦʷʪʥʦ, ʧʘʨʘʢʦʥʦʜʦʥʪʳ. 
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ʦʩʥʦʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠʩʪʦʯʥʠʢ. ʉʝʤʝʥʘ ʨʘʩʪʝʥʠʡ ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʷʩʘ ʠ ʨʳʙʳ, ʘ ʪʘʢʞʝ 

ʧʣʦʜʦʚ, ʫʜʦʙʥʦ ʭʨʘʥʠʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʧʝʨʝʞʠʚʘʪʴ ʛʦʣʦʜʥʳʝ ʧʝʨʠʦʜʳ. ʂ ʯʠʩʣʫ 

ʜʦʩʪʦʠʥʩʪʚ ʦʪʥʦʩʠʪʩʷ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʩʝʤʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʣʝʛʢʦ ʦʢʫʣʴʪʫʨʠʚʘʶʪʩʷ. ʅʝʪ 

ʫʩʪʦʷʚʰʝʛʦʩʷ ʤʥʝʥʠʷ ʦ ʪʦʤ, ʢʘʢʠʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʪʘʣʦ ʧʦʣʫʯʘʪʴ 

ʧʝʨʚʳʤʠ. ɽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣ ʣʸʥ. ʕʪʫ 

ʢʫʣʴʪʫʨʫ, ʧʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʫʯʝʥʳʭ, ʟʘʚʝʟʣʠ ʚ ʜʨʝʚʥʶʶ ʈʫʩʴ ʩʢʠʬʳ ʠʟ ʉʨʝʜʥʝʡ ɸʟʠʠ, 

ʯʪʦ ʚʳʛʣʷʜʠʪ ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʥʥʳʤ, ʪʘʢ ʢʘʢ ʚ ʦʪʣʠʯʠʝ ʦʪ ʉʨʝʜʥʝʡ ɸʟʠʠ ʜʠʢʦʨʘʩʪʫʱʠʡ ʣʝʥ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ. ɼʦʧʦʜʣʠʥʥʦ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʫʩʠ ʫʞʝ ʚ XIII  ʚʝʢʝ ʣʴʥʷʥʦʝ ʤʘʩʣʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʫʣʠʥʘʨʠʠ.  

ʀʩʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʞʠʨʦʚ ʥʘʩʯʠʪʳʚʘʝʪ ʥʝʩʢʦʣʴʢʦ 

ʪʳʩʷʯʝʣʝʪʠʡ. ʇʨʘʚʜʘ, ʧʦʩʣʝʜʥʠʝ ʧʦʣʚʝʢʘ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʫʛʘʩʘʥʠʝ ʠʥʪʝʨʝʩʘ ʢ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʞʠʨʦʚ, ʥʦ ʥʝ ʧʦ ʧʨʠʯʠʥʝ ʩʥʠʞʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ, ʘ ʩʢʦʨʝʝ ʧʦ 

ʧʨʠʯʠʥʝ, ʝʩʣʠ ʤʦʞʥʦ ʪʘʢ ʩʢʘʟʘʪʴ, ʦʱʫʱʝʥʠʷ ʧʦʣʥʦʡ ʠʩʩʣʝʜʦʚʘʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʆʜʥʘʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʕʪʦ ʚʳʟʚʘʥʦ 

ʠʟʤʝʥʝʥʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʝʢʪʦʨʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʞʠʨʦʚ, ʘ ʠʤʝʥʥʦ, 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʣʴʤʦʚʦʛʦ ʤʘʩʣʘ, ʝʩʣʠ ʙʳʪʴ ʙʦʣʝʝ ʪʦʯʥʳʤ, ʪʦ 

ʤʘʩʣʘ ʤʘʩʣʠʯʥʦʡ ʧʘʣʴʤʳ (Elaeis guineensis), ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʟʘʤʝʱʝʥʠʝ ʠ ʯʘʩʪʠʯʥʦʝ 

ʚʳʪʝʩʥʝʥʠʝ ʞʠʚʦʪʥʳʭ ʞʠʨʦʚ ʩ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ. ʇʦʷʚʠʣʦʩʴ ʤʥʦʛʦ ʨʘʙʦʪ, 

ʜʦʢʘʟʳʚʘʶʱʠʭ ʢʘʢ ʧʦʣʴʟʫ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ ʞʠʨʘ ʤʘʩʣʠʯʥʦʡ ʧʘʣʴʤʳ (ɿʦʣʦʯʝʚʩʢʠʡ, 
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2011), ʪʘʢ ʠ ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʨʝʜ, ʥʘʥʦʩʠʤʳʡ ʟʜʦʨʦʚʴʶ ʧʘʣʴʤʦʚʳʤ 

ʤʘʩʣʦʤ (ʍʦʜʝʥʢʦʚ, ɹʫʢʘʪʝʥʢʦ, 2014). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʷʜʝʨʥʦ-ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ 

(ʗʄʈ) ʧʦʢʘʟʘʣʦ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝ ʪʦʣʴʢʦ 

ʚʳʜʝʣʝʥʥʳʭ ʯʠʩʪʳʭ ʚʝʱʝʩʪʚ, ʥʦ ʠ ʩʤʝʩʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʞʠʜʢʦʩʪʠ: ʧʣʘʟʤʘ ʢʨʦʚʠ, ʩʣʝʟʥʳʝ ʞʝʣʝʟʳ, ʧʦʪ, ʞʠʨ  (ɼʨʦʟʜʦʚ, 2013).  

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʘ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʷʜʝʨʥʦ-

ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʦʪʣʠʯʠʡ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʘʣʴʤʦʚʦʛʦ ʤʘʩʣʘ ʦʪ ʤʘʩʣʘ ʜʨʫʛʠʭ 

ʢʫʣʴʪʫʨ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʝʢʪʨʦʚ ʠʩʩʣʝʜʫʝʤʦʝ ʤʘʩʣʦ ʩʤʝʰʠʚʘʣʠ ʩ ʜʝʡʪʝʨʠʨʦʚʘʥʥʳʤ 

ʭʣʦʨʦʬʦʨʤʦʤ ʚ ʧʨʦʧʦʨʮʠʠ 1:10 ʠ ʧʦʣʫʯʘʣʠ ʧʨʦʪʦʥʥʳʡ ʩʧʝʢʪʨ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʝ ʬʠʨʤʳ 

Bruker (ɻʝʨʤʘʥʠʷ) ʩ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʦʡ ʧʨʦʪʦʥʦʚ 300 ʄʛʮ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʠʥʪʝʛʨʘʣʳ ʗʄʈ ʩʠʛʥʘʣʦʚ ʦʪ ʜʚʫʭ ʦʙʣʘʩʪʝʡ - ʦʪ 0 ʜʦ 6 ppm ʠ ʦʪ 5 ʜʦ 6 ppm. 

ɿʥʘʯʝʥʠʝ ʧʝʨʚʦʡ ʧʨʠʨʘʚʥʠʚʘʣʦʩʴ ʢ 100%, ʢʘʢ ʩʫʤʤʘʨʥʳʡ ʩʠʛʥʘʣ ʦʪ ʚʩʝʭ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʚ 

ʤʘʩʣʝ, ʟʘʪʝʤ ʧʦʣʫʯʘʣʠ ʠʥʪʝʛʨʘʣ (ʈʠʩ. 1). ʀʥʪʝʛʨʘʣ ʚ ʜʠʘʧʘʟʦʥʝ 5 - 6 ppm ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʠʛʥʘʣ ʦʪ ʦʜʥʦʛʦ ʚʦʜʦʨʦʜʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʛʣʠʮʝʨʠʥʘ ʠ ʩʠʛʥʘʣʳ ʦʪ ʚʩʝʭ ʚʦʜʦʨʦʜʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʜʚʦʡʥʳʭ ʩʚʷʟʷʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʥʝʥʘʩʳʱʝʥʥʦʩʪʴ ʨʘʜʠʢʘʣʦʚ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʤʘʩʣʘ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʠʟ ʨʘʩʪʝʥʠʡ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʨʘʟʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʘʭ. 

ʅʘʟʚʘʥʠʝ 

ʤʘʩʣʘ 
ñʗʄʈ 

ʩʠʛʥʘʣʘ* 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʨʦʨʘʩʪʘʥʠʷ 

ʁʦʜʥʦʝ 

ʯʠʩʣʦ 

ʀʩʪʦʯʥʠʢ 

ʃʴʥʷʥʦʝ 14,141 4 190 http://www.9lc.com/yodnoe-chislo.html 

ʇʦʜʩʦʣʥʝʯʥʦʝ 9,707 6 131,5 http://chemister.ru/Database/words-

description.php?dbid=1&id=54 

ʉʦʝʚʦʝ 10,191 10 130,5 http://wiki-linki.ru/Citates/590762 

ʂʫʢʫʨʫʟʥʦʝ 7,535 10 120 http://techob.ru/gostyi-

metodiki/identifikacziya-masel-i-

zhirov.html 

ʂʫʥʞʫʪʥʦʝ 7,64 14 110 http://chem21.info/info/81069/ 

ʆʣʠʚʢʦʚʦʝ 6,136 20 81,5 ʂʨʘʪʢʘʷ ʭʠʤʠʯʝʩʢʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ. 

ʊʦʤ 2., 1963 ʛ. 

ʇʘʣʴʤʦʚʦʝ 3,99 28 59 http://albionchem.ru/catalog/4404/ 

ʂʦʢʦʩʦʚʦʝ 1,7 28 9 http://www.livemaster.ru/topic/1406701-

kokosovoe-maslo-opisanie 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʩʫʤʤʘ ʠʥʪʝʛʨʘʣʦʚ ʗʄʈ ʩʠʛʥʘʣʘ ʚ H
1
-ʩʧʝʢʪʨʝ ʤʘʩʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 5 ʜʦ 6 ppm  
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ʄʝʪʠʣʦʚʳʝ ʵʬʠʨʳ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ɾʂ) ʧʦʣʫʯʘʣʠ ʧʦ ʤʝʪʦʜʫ ɾ. ʂʘʨʦ ʠ ɾ. 

ɼʶʙʦʩʢʘ (Carreau, Dubacq, 1978). ʀʭ ʦʯʠʩʪʢʫ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʘ ʩʠʣʠʢʘʛʝʣʝ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʛʝʢʩʘʥ:ʜʠʵʪʠʣʦʚʳʡ ʵʬʠʨ (98:2 ʧʦ 

ʦʙʲʝʤʫ) (Kates, 1978). ɸʥʘʣʠʟ ʤʝʪʠʣʦʚʳʭ ʵʬʠʨʦʚ ɾʂ ʧʨʦʚʦʜʠʣʠ ʥʘ ʛʘʟʦʚʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ 

Shimadzu GC-2010 plus ʩ ʧʣʘʤʝʥʥʦ-ʠʦʥʠʟʘʮʠʦʥʥʳʤ ʜʝʪʝʢʪʦʨʦʤ ʠ ʢʘʧʠʣʣʷʨʥʦʡ ʢʦʣʦʥʢʦʡ 

Supelcowax-10 (ʜʣʠʥʘ ï 30 ʤ, ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ï 0,25 ʤʤ, ʪʦʣʱʠʥʘ ʬʘʟʳ ï 0,25 ʤʢʤ; 

ʪʝʤʧʝʨʘʪʫʨʘ ʠʥʞʝʢʪʦʨʘ - 250ÁC, ʢʦʣʦʥʢʠ ï 200ÁC, ʜʝʪʝʢʪʦʨʘ ï 270Áʉ); ʚ ʢʘʯʝʩʪʚʝ ʛʘʟʘ-

ʥʦʩʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʝʣʠʡ ʩ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦʪʦʢʘ ʚ 40 ʩʤ/ʩ. ɾʠʨʥʳʝ ʢʠʩʣʦʪʳ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʦ ʟʥʘʯʝʥʠʷʤ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʜʣʠʥʳ ʮʝʧʠ 

(Stransky et al., 1997).  

ʈʘʩʪʠʪʝʣʴʥʳʝ ʞʠʨʳ ʩʦʩʪʦʷʪ ʠʟ ʤʦʣʝʢʫʣ ʛʣʠʮʝʨʠʥʘ ʠ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʢ ʥʠʤ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʨʠʩ.1). ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʗʄʈ, ʧʦʣʥʦʩʪʴʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʳʤ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʘ ʠʤʝʥʥʦ ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ ʥʘʩʳʱʝʥʥʳʭ 

ʠ ʥʝʥʘʩʳʱʝʥʥʳʭ ɾʂ ʚ ʤʘʩʣʝ.  

 

ʈʠʩ. 1.  H1-ʗʄʈ ʩʧʝʢʪʨ ʣʴʥʷʥʦʛʦ ʤʘʩʣʘ (Bruker, 300 ʄʛʮ). ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʭʠʤʠʯʝʩʢʠʡ ʩʜʚʠʛ ppm (parts per million), ʦʩʴ ʦʨʜʠʥʘʪ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʗʄʈ ʩʠʛʥʘʣʘ ʦʪ 

ʦʙʨʘʟʮʘ ʚ ʜʘʥʥʦʡ ʯʘʩʪʦʪʦʡ ʦʙʣʘʩʪʠ (ʙʝʟʨʘʟʤʝʨʥʘʷ ʚʝʣʠʯʠʥʘ). 

 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʗʄʈ ʩ ʡʦʜʥʳʤʠ ʯʠʩʣʘʤʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʤʘʩʝʣ ʧʦʢʘʟʘʣʦ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʨʠʩ.2). ʁʦʜʥʦʝ ʯʠʩʣʦ ï 
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ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʤʤʦʚ ʡʦʜʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʥʘʩʳʱʝʥʠʷ ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 100 ʛ ʞʠʨʘ. ʁʦʜʥʦʝ ʯʠʩʣʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʤʘʩʝʣ (ʞʠʨʦʚ). ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʤʘʩʣʘ, ʦ 

ʩʢʣʦʥʥʦʩʪʠ ʝʛʦ ʢ ʚʳʩʳʭʘʥʠʶ, ʧʨʦʛʦʨʢʘʥʠʶ ʠ ʜʨʫʛʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʧʨʦʠʩʭʦʜʷʱʠʤ ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʧʠʱʝʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʤʘʩʝʣ. ʏʝʤ ʙʦʣʴʰʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʞʠʨʝ 

ʥʝʥʘʩʳʱʝʥʥʳʭ ɾʂ, ʪʝʤ ʚʳʰʝ ʝʛʦ ʡʦʜʥʦʝ ʯʠʩʣʦ. ʋʤʝʥʴʰʝʥʠʝ ʡʦʜʥʦʛʦ ʯʠʩʣʘ ʚ ʧʨʦʮʝʩʩʝ 

ʭʨʘʥʝʥʠʷ ʤʘʩʣʘ ʩʣʫʞʠʪ ʧʦʢʘʟʘʪʝʣʝʤ ʝʛʦ ʧʦʨʯʠ (ɻʫʟʠʢʦʚ ʠ ʜʨ., 2007).  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʤʘʩʣʘʭ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ ʩʫʱʝʩʪʚʫʝʪ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʩʦʜʝʨʞʘʥʠʝʤ ʜʚʦʡʥʳʭ ʩʚʷʟʝʡ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʵʪʠʭ ʨʘʩʪʝʥʠʡ. ʏʝʤ ʥʠʞʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ, ʪʝʤ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʥʘʩʳʱʝʥʥʳʭ ɾʂ ʚ ʤʘʩʣʝ (ʨʠʩ. 

3). ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʞʠʨʦʚ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʥʠʞʝ, ʯʝʤ ʞʠʨʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘʩʳʱʝʥʥʳʝ ɾʂ. 

 

 

ʈʠʩ. 2. ʉʦʦʪʥʦʰʝʥʠʝ ʡʦʜʥʳʭ ʯʠʩʝʣ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʗʄʈ ʩʠʛʥʘʣʘ ʦʪ ʜʚʦʡʥʳʭ 

ʩʚʷʟʝʡ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʤʘʩʝʣ. ʃʝʚʘʷ ʰʢʘʣʘ ʦʨʜʠʥʘʪ: ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʗʄʈ ʩʠʛʥʘʣʘ ʦʪ ʷʜʝʨ 

ʚʦʜʦʨʦʜʘ ʚ ʜʚʦʡʥʳʭ ʩʚʷʟʷʭ. ʇʨʘʚʘʷ ʰʢʘʣʘ ʦʨʜʠʥʘʪ: ʡʦʜʥʦʝ ʯʠʩʣʦ ʤʘʩʣʘ.  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜ ʗʄʈ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʪʦʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʤʘʩʝʣ, ʘ ʠʤʝʥʥʦ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʚʦʡʥʳʭ 

ʩʚʷʟʝʡ ʚ ʩʦʩʪʘʚʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʕʪʠʤ ʤʝʪʦʜʦʤ ʤʦʞʥʦ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 
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ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ɤ-3 ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʥʘʰʠʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʚʦʡʥʳʭ ʩʚʷʟʝʡ ʚ 

ʩʝʤʝʥʘʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʬʫʥʢʮʠʝʡ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ ʚʥʝʰʥʠʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. 

ɼʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʝʤʝʥʘʤ ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʥʝʥʘʩʳʱʝʥʥʳʭ ɾʂ. 

 

ʈʠʩ. 3. ʉʦʦʪʥʦʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʠ ʩʦʜʝʨʞʘʥʠʷ ʜʚʦʡʥʳʭ 

ʩʚʷʟʝʡ ʚ ʤʘʩʣʝ. ʆʩʴ ʦʨʜʠʥʘʪ ʩʣʝʚʘ - ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ, ʦʩʴ ʦʨʜʠʥʘʪ ʩʧʨʘʚʘ - 

ʡʦʜʥʦʝ ʯʠʩʣʦ ʤʘʩʣʘ. 
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ʖʞʥʳʝ ʂʫʨʠʣʴʩʢʠʝ ʦʩʪʨʦʚʘ ï ʫʥʠʢʘʣʴʥʳʡ ʘʣʴʛʦʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʨʘʡʦʥ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʩʪʳʢʝ ʚʳʩʦʢʦ- ʠ ʥʠʟʢʦʙʦʨʝʘʣʴʥʦʡ ʧʦʜʟʦʥ ʩ ʦʩʦʙʳʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʪʝʨʤʠʯʝʩʢʠʤ ʨʝʞʠʤʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ. ɿʜʝʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʦʙʨʘʟʫʶʪ ʤʦʱʥʳʝ ʟʘʨʦʩʣʠ ʵʥʜʝʤʠʯʥʳʝ ʜʣʷ 

ʫʟʢʠʭ ʨʝʛʠʦʥʦʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʡ ʇʘʮʠʬʠʢʠ ʚʠʜʳ. ʅʘʧʨʠʤʝʨ, ʘʥʬʝʣʴʮʠʷ ʪʦʙʫʯʠʥʩʢʘʷ 

Ahnfeltia tobuchiensis ï ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʵʥʜʝʤʠʢʦʤ ʶʞʥʦʡ ʯʘʩʪʠ 

ʨʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ɽʝ ʧʦʣʷ ʦʪʤʝʯʝʥʳ ʚ ʗʧʦʥʩʢʦʤ ʤʦʨʝ ʫ ʙʝʨʝʛʦʚ ʇʨʠʤʦʨʴʷ, ʚ 

ʟʘʣ. ɸʥʠʚʘ (ʣʘʛʫʥʘ ɹʫʩʩʝ, ʦ-ʚ ʉʘʭʘʣʠʥ) ʠ ʥʘ ʶʛʝ ʦ-ʚʘ ʂʫʥʘʰʠʨ (ʟʘʣ. ʀʟʤʝʥʳ). ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʚ ʩʪʘʨʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʘʨʝʘʣ ʘʥʬʝʣʴʮʠʠ ʪʦʙʫʯʠʥʩʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʷʣʩʷ 

ʥʘ ʦ-ʚ ʍʦʢʢʘʡʜʦ (ʄʘʢʠʝʥʢʦ, 1980) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦʪ ʚʠʜ ʫ ʙʝʨʝʛʦʚ ʍʦʢʢʘʡʜʦ ʥʝ 

ʫʢʘʟʳʚʘʝʪʩʷ (Segawa, 1965), ʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʚʳʙʨʦʩʦʚ, ʧʨʠʥʦʩʠʤʳʭ ʠʟ ʟʘʣ. 

ʀʟʤʝʥʳ (Mikami, 1965). ʏʪʦ ʢʘʩʘʝʪʩʷ ʫʧʦʤʠʥʘʥʠʷ ʦ-ʚʘ ʐʠʢʦʪʘʥ (ʄʘʢʠʝʥʢʦ, 1980), ʪʦ 

ʟʜʝʩʴ ʚ ʙʫʭʪʝ ɼʝʣʴʬʠʥ ʚ 1970-ʝ ʛʦʜʳ ʉʘʭʊʀʅʈʆ ʙʳʣ ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʚʳʨʘʱʠʚʘʥʠʶ ʘʥʬʝʣʴʮʠʠ. ʆʜʥʘʢʦ ʫʞʝ ʚ 1989 ʛ. ʤʳ ʥʘʙʣʶʜʘʣʠ ʣʠʰʴ 

ʦʪʜʝʣʴʥʳʝ ʧʷʪʥʘ ʘʥʬʝʣʴʮʠʠ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʥʝ ʙʦʣʝʝ 50 ʤĮ, ʚʳʩʦʪʦʡ ʩʢʦʧʣʝʥʠʡ ʥʝ ʙʦʣʝʝ 

5 ʩʤ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪ (2000ï2015 ʛʛ.) ʘʥʬʝʣʴʮʠʷ ʚ ʙʫʭʪʝ ɼʝʣʴʬʠʥ ʥʝ 

ʦʙʥʘʨʫʞʝʥʘ. 

ɿʜʝʩʴ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʫʟʢʦʘʨʝʘʣʴʥʳʭ ʣʘʤʠʥʘʨʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ: 

Cymathere fibrosa (ʧʦ ʜʘʥʥʳʤ Nagai, 1940) ʦʪʤʝʯʝʥʘ ʦʪ ʇʘʨʘʤʫʰʠʨʘ ʜʦ ʀʪʫʨʫʧʘ, ʦʜʥʘʢʦ 

ʆʛʦʨʦʜʥʠʢʦʚ (2007) ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʉʝʚʝʨʥʳʭ ʂʫʨʠʣ ʵʪʦʪ ʚʠʜ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ, ʪʦʣʴʢʦ ʫ ʦ-

ʚʘ ʀʪʫʨʫʧ ʦʥʘ ʦʙʨʘʟʫʝʪ ʧʨʦʤʳʩʣʦʚʳʝ ʟʘʨʦʩʣʠ); Saccharina kurilensis ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʫ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʍʦʢʢʘʡʜʦ (ʂʘʚʘʩʠʤʘ, 1993), ʂʫʥʘʰʠʨʘ ʠ ʦʩʪʨʦʚʦʚ ʄʘʣʦʡ ʂʫʨʠʣʴʩʢʦʡ 

ʛʨʷʜʳ, Saccharina angustata ʫʢʘʟʘʥʘ ʜʣʷ ʦ-ʚʘ ʍʦʢʢʘʡʜʦ (ʂʘʚʘʩʠʤʘ, 1993), ʶʛʘ ʇʨʠʤʦʨʴʷ 

(ʇʝʪʨʦʚ, ʉʫʭʦʚʝʝʚʘ, 1972), ʂʫʥʘʰʠʨ ʠ ʄʘʣʘʷ ʂʫʨʠʣʴʩʢʘʷ ʛʨʷʜʘ, Saccharina gyrata 

ʦʙʨʘʟʫʝʪ ʣʦʢʘʣʴʥʳʝ ʧʦʩʝʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʠ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʍʦʢʢʘʡʜʦ 
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(ʂʘʚʘʩʠʤʘ, 1993), ʥʘ ʂʫʥʘʰʠʨʝ, ɿʝʣʝʥʦʤ, ʀʪʫʨʫʧʝ, Arthrothamnus kurilensis ʦʪʤʝʯʝʥʘ ʥʘ 

ʀʪʫʨʫʧʝ, ʋʨʫʧʝ ʠ ʉʠʤʫʰʠʨʝ (Nagai, 1940) ʠ ʣʦʢʘʣʴʥʦʝ ʧʦʩʝʣʝʥʠʝ ʫ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ 

ʧʦʙʝʨʝʞʴʷ ʉʘʭʘʣʠʥʘ (ʂʣʦʯʢʦʚʘ, 1996). 

ʀʪʦʛʦʚʳʡ ʩʧʠʩʦʢ ʚʠʜʦʚ ʙʝʥʪʦʩʥʳʭ ʚʦʜʦʨʦʩʣʝʡ-ʤʘʢʨʦʬʠʪʦʚ ʣʠʪʦʨʘʣʠ ʠ ʚʝʨʭʥʝʡ 

ʩʫʙʣʠʪʦʨʘʣʠ ʶʞʥʳʭ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʩʦʩʪʘʚʠʣ 304 ʚʠʜʘ. ʉʨʝʜʠ ʥʠʭ 44 ʚʠʜʘ 

Chlorophyta, 79 ʚʠʜʦʚ Ochrophyta (Phaeophyceae) ʠ 181 ʚʠʜ Rhodophyta. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʜʘʥʥʳʡ ʩʧʠʩʦʢ ʥʝ ʷʚʣʷʝʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʳʤ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʚʠʜʘʤʠ-

ʵʬʝʤʝʨʘʤʠ, ʚʝʛʝʪʘʮʠʷ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʩʨʦʢ. 

ʆʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʡʦʥʘ ʚʙʣʠʟʠ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ 

ʜʫʛʠ, ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʠʪ ʤʠʛʨʘʮʠʷ ʚʦʜʦʨʦʩʣʝʡ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʧʦʧʦʣʥʝʥʠʝ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʩʧʠʩʢʦʚ ʨʝʛʠʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ 

ʚʩʝʭ ʦʪʜʝʣʘʭ ʚʦʜʦʨʦʩʣʝʡ-ʤʘʢʨʦʬʠʪʦʚ ʥʘ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʤʠʥʠʨʫʶʪ 

ʰʠʨʦʢʦʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ. ɺ ʮʝʣʦʤ, ʬʣʦʨʫ ʤʘʢʨʦʬʠʪʦʚ ʨʘʡʦʥʘ ʶʞʥʳʭ ʂʫʨʠʣʴʩʢʠʭ 

ʦʩʪʨʦʚʦʚ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ ʙʦʨʝʘʣʴʥʫʶ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ, ʪ. ʢ. 

ʯʠʩʣʦ ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʧʦʣʦʚʠʥʫ ʦʪ ʯʠʩʣʘ ʰʠʨʦʢʦʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʠʨʦʪʥʦ-ʟʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠʟʫʯʘʝʤʦʡ ʬʣʦʨʳ ʧʦʜʩʯʠʪʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʌʝʣʴʜʤʘʥʘ (ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ 

ʚʠʜʦʚ Rhodophyta ʠ Phaeophyceae ʚʦ ʬʣʦʨʝ, R/P) ʠ ʢʦʵʬʬʠʮʠʝʥʪ C/P (ʩʦʦʪʥʦʰʝʥʠʝ ʚʠʜʦʚ 

Chlorophyta ʠ Phaeophyceae, ʦʧʠʩʘʥʥʳʡ ʉ. ʉʝʛʘʚʘ (Segawa, 1965), ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ 2,29 

ʠ 0,56, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʣʫʯʝʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʬʣʦʨʫ 

ʶʞʥʳʭ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʢʘʢ ʪʝʧʣʦʫʤʝʨʝʥʥʫʶ, ʧʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ C/P ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤ. ʌʣʦʨʫ ʚʩʝʛʦ ʨʘʡʦʥʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʙʦʨʝʘʣʴʥʦʡ, ʧʨʠ ʵʪʦʤ ʚ ʥʝʡ 

ʚʳʜʝʣʷʝʪʩʷ ʜʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʧʣʦʚʦʜʥʳʭ ʢʦʤʧʣʝʢʩʘ ï ʫ ʦ-ʚʘ ʂʫʥʘʰʠʨ ʠ ʫ ʦʩʪʨʦʚʦʚ 

ʄʘʣʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ ʢ ʶʛʫ ʦʪ ʦ-ʚʘ ʐʠʢʦʪʘʥ. 

ɸʥʘʣʠʟ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʦʜʦʨʦʩʣʝʡ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʠʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʦʪʣʠʯʘʶʪʩʷ ʩʝʤʝʡʩʪʚʘ Dumontiaceae (10 ʚʠʜʦʚ), 

Ceramiaceae (10 ʚʠʜʦʚ), Bangiaceae (12 ʚʠʜʦʚ), Hapalidiaceae (12 ʚʠʜʦʚ), Laminariaceae (13 

ʚʠʜʦʚ), Delesseriaceae (17 ʚʠʜʦʚ), Corallinaceae (20 ʚʠʜʦʚ), Chordariaceae (25 ʚʠʜʦʚ), 

Rhodomelaceae (32 ʚʠʜʦʚ). ʉʘʤʳʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚ ʠʟʫʯʝʥʥʦʡ ʬʣʦʨʝ ʦʪʜʝʣ Rhodophyta 

ʩʦʩʪʦʠʪ ʠʟ 36 ʩʝʤʝʡʩʪʚ, 104 ʨʦʜʦʚ ʠ 182 ʚʠʜʦʚ. ʉʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʨʦʜʘʤʠ ʚʦ ʚʩʝʭ ʦʪʜʝʣʘʭ 

ʷʚʣʷʶʪʩʷ Clathromorphum ï 5 ʚʠʜʦʚ, Neorhodomela ï 5, Saccharina ï 8 ʠ Odonthalia ï 10 

ʚʠʜʦʚ.  
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ɸʥʘʣʠʟ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʬʣʦʨʳ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ (ʜʦ 

65,2%) ʟʘʥʠʤʘʶʪ ʨʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦʜʥʠʤ ʚʠʜʦʤ ʠ ʩʝʤʝʡʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʜʥʠʤ ʨʦʜʦʤ (ʜʦ 51,6%), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʬʣʦʨʘ 

ʨʘʡʦʥʘ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʣʦʨ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʦʚ. ʇʝʩʪʨʦʪʘ ʩʦʩʪʘʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʘʢʞʝ ʙʣʠʟʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʨʘʡʦʥʘ ʢ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʝ. ʄʠʛʨʘʮʠʠ ʧʦ 

ʦʩʪʨʦʚʥʦʡ ʜʫʛʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ɸʣʷʩʢʫ, ɸʣʝʫʪʩʢʠʝ ʠ ʂʦʤʘʥʜʦʨʩʢʠʝ ʦʩʪʨʦʚʘ, 

ʪʠʭʦʦʢʝʘʥʩʢʫʶ ʂʘʤʯʘʪʢʫ ʠ ʂʫʨʠʣʳ, ʜʦ ʦ-ʚʘ ʋʨʫʧ ʚʢʣʶʯʠʪʝʣʴʥʦ (ʇʝʨʝʩʪʝʥʢʦ, 1994).  

ʉʨʘʚʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʫʯʘʩʪʢʘʤ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʚʠʜʦʚʳʝ ʩʦʩʪʘʚʳ ʘʣʴʛʦʬʣʦʨʳ ʦʩʪʨʦʚʦʚ ʀʪʫʨʫʧ ʠ ʂʫʥʘʰʠʨ 

(ʢʦʵʬʬʠʮʠʝʥʪ ʩʭʦʜʩʪʚʘ ʏʝʢʘʥʦʚʩʢʦʛʦ-ʉʸʨʝʥʩʝʥʘ ʩʦʩʪʘʚʣʷʝʪ 70,9%). ʆʩʦʙʦ ʚʳʜʝʣʷʝʪʩʷ 

ʘʣʴʛʦʬʣʦʨʘ ʦ-ʚʘ ʂʫʥʘʰʠʨ, ʯʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʦʭʦʞʜʝʥʠʝʤ ʚʙʣʠʟʠ ʦʩʪʨʦʚʘ 

ʦʜʥʦʡ ʠʟ ʚʝʪʚʝʡ ʪʝʯʝʥʠʷ ʉʦʷ, ʧʨʠʥʦʩʷʱʝʡ ʪʝʧʣʳʝ ʷʧʦʥʦʤʦʨʩʢʠʝ ʚʦʜʳ, ʢ ʪʦʤʫ ʞʝ 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʤʠʛʨʘʮʠʠ ʚʦʜʦʨʦʩʣʝʡ ʠʟ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ɹʣʠʟʦʩʪʴ ʦ-ʚʘ ʍʦʢʢʘʡʜʦ ʠ 

ʤʝʣʢʦʚʦʜʥʦʩʪʴ ʧʨʦʣʠʚʦʚ ʩʣʫʞʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ 

ʧʨʦʛʨʝʚʘʥʠʶ ʟʘʧʘʜʥʦʛʦ ʠ ʶʞʥʦʛʦ ʤʝʣʢʦʚʦʜʴʷ ʦʩʪʨʦʚʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʫ ʦ-ʚʘ ʂʫʥʘʰʠʨ 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʨʝʘʣʴʥʦ-ʪʨʦʧʠʯʝʩʢʠʭ (13 ʚʠʜʦʚ ʠʟ 14), 

ʥʠʟʢʦʙʦʨʝʘʣʴʥʦ-ʪʨʦʧʠʯʝʩʢʠʭ (6 ʚʠʜʦʚ ʠʟ 8), ʩʫʙʪʨʦʧʠʯʝʩʢʦ-ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʭ (12 ʚʠʜʦʚ ʠʟ 

13), ʙʦʨʝʘʣʴʥʦ-ʪʨʦʧʠʯʝʩʢʦ-ʥʦʪʘʣʴʥʳʭ (6 ʚʠʜʦʚ ʠʟ 6) ʠ ʝʱʝ ʨʷʜʘ ʪʝʧʣʦʚʦʜʥʳʭ ʚʠʜʦʚ 

ʬʣʦʨʳ. ʊʦʣʴʢʦ ʚ ʂʫʥʘʰʠʨʩʢʦʤ ʧʨʦʣʠʚʝ ʥʘ ʟʘʧʘʜʥʦʤ ʧʨʠʙʨʝʞʴʝ ʦ-ʚʘ ʂʫʥʘʰʠʨ ʦʪʤʝʯʝʥʳ: 

ʙʦʨʝʘʣʴʥʦ-ʪʨʦʧʠʯʝʩʢʠʡ ʚʠʜ Dictyota dichotoma, ʩʫʙʪʨʦʧʠʯʝʩʢʦ-ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʡ 

Dictyopteris divaricata, ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʝ ï Neosiphonia yendoi, Enelittosiphonia stimpsonii, 

Corallina sachalinensis. ɺ ʟʘʣ. ʀʟʤʝʥʳ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʦ-ʚʘ ʂʫʥʘʰʠʨ ʚʩʪʨʝʯʝʥʳ 

ʥʠʟʢʦʙʦʨʝʘʣʴʥʦ-ʪʨʦʧʠʯʝʩʢʠʡ Chondria dasyphylla, ʙʦʨʝʘʣʴʥʦ-ʪʨʦʧʠʯʝʩʢʦ-ʥʦʪʘʣʴʥʳʝ 

Stylonema alsidii, Antithamnion densum, ʰʠʨʦʢʦʙʦʨʝʘʣʴʥʳʡ Ceramium cimbricum, 

ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʝ ï Nienburgella angusta, Pneophyllum japonicum, Rhodophysema 

odonthaliae. 

ʉʨʝʜʠ ʚʩʝʭ ʜʨʫʛʠʭ ʫʯʘʩʪʢʦʚ ʥʘʠʙʦʣʴʰʝʝ ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦ 

ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ ʦʪʤʝʯʝʥʦ ʚʦ ʬʣʦʨʝ ʦ-ʚʘ ʂʫʥʘʰʠʨ ï 22,5%, ʘ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʩʦʢʦʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ, ʥʘʧʨʦʪʠʚ, ʤʠʥʠʤʘʣʴʥʦ ï 3,2%. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʩʧʠʩʦʢ ʚʠʜʦʚ 

ʚʦʜʦʨʦʩʣʝʡ ʦ-ʚʘ ʂʫʥʘʰʠʨ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʧʦʧʦʣʥʷʪʴʩʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ 

ʪʝʧʣʦʚʦʜʥʳʭ ʨʘʡʦʥʦʚ: ʂʫʥʘʰʠʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʠ ʟʘʣ. ʀʟʤʝʥʳ. 

ʖʞʥʳʝ ʂʫʨʠʣʴʩʢʠʝ ʦʩʪʨʦʚʘ, ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (ɻʫʩʘʨʦʚʘ, ʉʝʤʢʠʥ, 

1986; ʇʝʨʝʩʪʝʥʢʦ, 1994), ʚʭʦʜʷʪ ʚ ʶʞʥʦʢʫʨʠʣʴʩʢʫʶ ʬʣʦʨʠʩʪʠʯʝʩʢʫʶ ʦʙʱʥʦʩʪʴ. 

ɺʳʜʝʣʝʥʠʝ ʬʣʦʨʳ ʨʘʡʦʥʘ ʠʟ ʦʙʱʝʡ ʬʣʦʨʳ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʇʘʮʠʬʠʢʠ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʦʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʘʢʚʘʪʦʨʠʠ ʬʦʨʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʠ ʥʘ ʛʨʘʥʠʮʝ 
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ʥʠʟʢʦʙʦʨʝʘʣʴʥʦʡ ʠ ʚʳʩʦʢʦʙʦʨʝʘʣʴʥʦʡ ʧʦʜʟʦʥ (ʇʝʨʝʩʪʝʥʢʦ, 1994). ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʂʫʨʠʣʴʩʢʠʝ ʦʩʪʨʦʚʘ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʮʝʥʪʨʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʚʠʜʦʚ ʧʦʨʷʜʢʘ Laminariales 

(ʑʘʧʦʚʘ, 1948). 

ɸʥʘʣʠʟ ʬʣʦʨʳ ʧʦ ʛʨʫʧʧʘʤ ʜʦʤʠʥʘʥʪʥʳʭ ʚʠʜʦʚ ʢʨʘʩʥʳʭ ʚʦʜʦʨʦʩʣʝʡ (ʇʝʨʝʩʪʝʥʢʦ, 

1994) ʧʦʢʘʟʘʣ, ʯʪʦ ʤʝʞʜʫ ʦʩʪʨʦʚʘʤʠ ʄʘʣʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ ʠ ʶʞʥʳʤʠ ʦʩʪʨʦʚʘʤʠ 

ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ ʧʨʦʭʦʜʠʪ ʯʝʪʢʘʷ ʛʨʘʥʠʮʘ. ʀʟʫʯʝʥʠʝ ʬʣʦʨʳ Rhodophyta 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʝʡ ʈʦʩʩʠʠ ʧʦʟʚʦʣʠʣʦ ʃ.ʇ. ʇʝʨʝʩʪʝʥʢʦ (1994) ʚʳʜʝʣʠʪʴ ʝʜʠʥʫʶ 

ʷʧʦʥʦʤʦʨʩʢʦ-ʩʘʭʘʣʠʥʦ-ʤʘʣʦʢʫʨʠʣʴʩʢʫʶ ʦʙʱʥʦʩʪʴ. ʌʣʦʨʫ ʶʞʥʳʭ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ 

ʦʥʘ ʦʙʲʝʜʠʥʠʣʘ ʩ ʦʩʪʘʣʴʥʳʤʠ ʦʩʪʨʦʚʘʤʠ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ. ʇʦ ʪʠʧʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʤʘʣʦʢʫʨʠʣʴʩʢʠʡ ʨʘʡʦʥ ʩʙʣʠʞʘʝʪʩʷ ʩ ʷʧʦʥʦʤʦʨʩʢʠʤ, ʘ ʧʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʩʧʠʩʢʘʤ ï ʩ 

ʶʞʥʦʢʫʨʠʣʴʩʢʠʤ (ʇʝʨʝʩʪʝʥʢʦ, 1994). ʊʝ ʞʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʠʣ ʠ ʆ. ɻ. ʂʫʩʘʢʠʥ ʧʨʠ 

ʘʥʘʣʠʟʝ ʩʦʩʪʘʚʘ ʣʠʪʦʨʘʣʴʥʦʡ ʬʘʫʥʳ ʠ ʬʣʦʨʳ (ʂʫʩʘʢʠʥ ʠ ʜʨ., 1997). ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʙʠʦʪʳ 

ʨʘʡʦʥʘ ʶʞʥʳʭ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʙʦʣʝʝ ʙʣʠʟʦʢ ʢ ʫʜʘʣʝʥʥʳʤ ʨʘʡʦʥʘʤ ʶʞʥʦʡ ʯʘʩʪʠ 

ʉʘʭʘʣʠʥʘ ʠ ʗʧʦʥʩʢʦʤʫ ʤʦʨʶ, ʥʝʞʝʣʠ ʢ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʨʷʜʦʤ ʩʨʝʜʥʠʤ ʂʫʨʠʣʴʩʢʠʤ 

ʦʩʪʨʦʚʘʤ. ʌʣʦʨʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʨʦʚʝʜʝʥʥʳʡ ʅ. ɻ. ʂʣʦʯʢʦʚʦʡ (1998) ʧʨʠʚʝʣ ʢ 

ʘʥʘʣʦʛʠʯʥʳʤ ʚʳʚʦʜʘʤ: ʬʣʦʨʘ ʶʞʥʳʭ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʙʦʣʝʝ ʚʩʝʛʦ ʩʭʦʜʥʘ ʩ ʬʣʦʨʦʡ 

ʚʦʩʪʦʯʥʦʛʦ ʉʘʭʘʣʠʥʘ. 

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʨʘʟʣʠʯʠʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʬʣʦʨʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʥʘʤʠ ʨʘʡʦʥʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʦʩʪʘʪʦʯʥʦ ʫʚʝʨʝʥʥʦ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʘʣʴʛʦʬʣʦʨʘ ʶʞʥʳʭ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʙʣʠʞʝ ʢ ʬʣʦʨʝ ʶʞʥʦʡ ʯʘʩʪʠ ʉʘʭʘʣʠʥʘ, ʥʝʞʝʣʠ ʢ 

ʬʣʦʨʝ ʩʦʩʝʜʥʠʭ ʩʨʝʜʥʠʭ ʠ ʩʝʚʝʨʥʳʭ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ. ʇʨʠ ʵʪʦʤ ʤʝʞʜʫ ʚʩʝʤʠ 

ʫʯʘʩʪʢʘʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʥʘʤʠ ʚ ʨʘʡʦʥʝ ʶʞʥʳʭ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʩʫʱʝʩʪʚʫʶʪ ʪʝʩʥʳʝ 

ʩʚʷʟʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʯʠʪʘʪʴ ʬʣʦʨʫ ʨʘʡʦʥʘ ʝʜʠʥʦʡ. 
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ʈʦʜ Theragra ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʚʠʜʘ ï ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʤʠʥʪʘʡ T. chalcogramma, 

ʠʤʝʶʱʠʡ ʚʳʩʦʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʘʨʝʘʣ ʦʙʠʪʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʤʦʨʷʭ ʉʝʚʝʨʥʦʡ ʇʘʮʠʬʠʢʠ, ʠ ʥʦʨʚʝʞʩʢʠʡ (ʘʪʣʘʥʪʠʯʝʩʢʠʡ, ʬʠʥʤʘʨʢʝʥʩʢʠʡ) ʤʠʥʪʘʡ T. 

finnmarchica, ʝʜʠʥʠʯʥʳʝ ʦʩʦʙʠ ʢʦʪʦʨʦʛʦ ʦʪʤʝʯʘʣʠʩʴ ʚ ɹʘʨʝʥʮʝʚʦʤ ʠ ʅʦʨʚʝʞʩʢʦʤ ʤʦʨʷʭ 

(Koefoed, 1956; ʉʚʝʪʦʚʠʜʦʚ, 1959; Christiansen et al., 2005; ɾʫʢʦʚʘ, ʇʨʠʚʘʣʠʭʠʥ, 2014). 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʤʦʨʬʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʨʦʜʘ Theragra. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʟʨʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʠ ʥʦʨʚʝʞʩʢʦʛʦ ʤʠʥʪʘʷ. ʇʝʨʚʘʷ 

ʪʦʯʢʘ ʟʨʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʙʘʩʩʝʡʥʘʭ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʠ ʊʠʭʦʛʦ ʦʢʝʘʥʦʚ 

ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʚʘʣʠʜʥʳʭ ʚʠʜʘ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʨʷʜʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (Koefoed, 1956; ʉʚʝʪʦʚʠʜʦʚ, 1959; Hognestad, 1972; 

Froiland, 1979; Christiansen, et al., 2005; ʇʨʠʚʘʣʠʭʠʥ, ʅʦʨʚʠʣʣʦ, 2010; ɾʫʢʦʚʘ, 

ʇʨʠʚʘʣʠʭʠʥ, 2014; ʇʨʠʚʘʣʠʭʠʥ, ɾʫʢʦʚʘ, 2016). ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʤʠʥʪʘʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʥʦʨʚʝʞʩʢʦʛʦ ʤʝʥʴʰʝʡ ʚʳʩʦʪʦʡ ʪʝʣʘ ʠ ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʷ, ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ ʙʨʶʰʥʳʤ ʠ 

ʙʦʣʝʝ ʜʣʠʥʥʳʤ ʛʨʫʜʥʳʤ ʧʣʘʚʥʠʢʘʤʠ, ʤʝʥʴʰʝʡ ʜʣʠʥʦʡ ʨʳʣʘ ʠ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ, ʙʦʣʴʰʠʤ 

ʜʠʘʤʝʪʨʦʤ ʛʣʘʟʘ ʠ ʤʝʥʴʰʠʤ ʤʝʞʛʣʘʟʥʠʯʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ (ʇʨʠʚʘʣʠʭʠʥ, ʅʦʨʚʠʣʣʦ, 2010; 

ɾʫʢʦʚʘ, ʇʨʠʚʘʣʠʭʠʥ, 2014). ʅʦʨʚʝʞʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʷʚʠʣʠ 14 ʧʨʠʟʥʘʢʦʚ, ʟʥʘʯʝʥʠʷ 

ʢʦʪʦʨʳʭ ʫ ʵʪʠʭ ʚʠʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʨʘʟʣʠʯʘʶʪʩʷ: ʯʠʩʣʦ ʧʠʣʦʨʠʯʝʩʢʠʭ ʧʨʠʜʘʪʢʦʚ, ʯʠʩʣʦ 

ʣʫʯʝʡ ʚ ʧʝʨʚʦʤ ʘʥʘʣʴʥʦʤ ʧʣʘʚʥʠʢʝ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʨʶʰʥʳʤ ʠ ʧʝʨʚʳʤ ʘʥʘʣʴʥʳʤ 

ʧʣʘʚʥʠʢʦʤ ʠ ʜʨʫʛʠʝ (Byrkjedal et al., 2008). ɺʳʝʤʢʘ ʭʚʦʩʪʦʚʦʛʦ ʧʣʘʚʥʠʢʘ ʫ T. finnmarchica 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ T. chalcogramma ʦʯʝʥʴ ʤʘʣʝʥʴʢʘʷ, ʚʩʝʛʦ 2 ʤʤ. ʋ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʤʠʥʪʘʷ 



65 
 

ʧʦʜʙʦʨʦʜʦʯʥʳʡ ʫʩʠʢ ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʝʪ (Kessler, 1985), ʣʠʙʦ ʚʳʨʘʞʝʥ ʦʯʝʥʴ ʩʣʘʙʦ 

(ʉʚʝʪʦʚʠʜʦʚ, 1948). ʋ ʥʦʨʚʝʞʩʢʦʛʦ ʧʦʜʙʦʨʦʜʦʯʥʳʡ ʫʩʠʢ ʭʦʨʦʰʦ ʦʬʦʨʤʣʝʥ, ʝʛʦ ʜʣʠʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 3-5 ʤʤ (ɾʫʢʦʚʘ, ʇʨʠʚʘʣʠʭʠʥ, 2014). 

ʇʦ ʤʥʝʥʠʶ ʥʦʨʚʝʞʩʢʠʭ ʫʯʝʥʳʭ (Byrkjedal ʝt al., 2008; Fevolden et al., 2008) ʚ 

ʙʘʩʩʝʡʥʘʭ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʠ ʊʠʭʦʛʦ ʦʢʝʘʥʦʚ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʳʡ ʚʠʜ T. chalcogramma. ʀʭ 

ʟʘʢʣʶʯʝʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʜʘʥʥʳʭ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʨʘʟʣʠʯʠʷ ʚ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʦʪʨʘʞʘʶʪ ʘʜʘʧʪʘʧʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʦʚ 

ʢ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (Coulson et al., 2006; Teletchea et al., 2006; Christiansen, et al., 

2009) ʧʨʝʜʣʘʛʘʶʪ ʦʙʲʝʜʠʥʠʪʴ ʵʪʠ ʜʚʘ ʚʠʜʘ ʚ ʝʜʠʥʳʡ ʚʠʜ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʨʦʜʫ Gadus ʩ 

ʦʙʱʠʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ G. chalcogrammus.  

ʇʦʩʣʝʜʥʠʝ ʜʚʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʲʝʜʠʥʷʝʪ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ ʩʫʙʧʦʧʫʣʷʮʠʷ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʤʠʥʪʘʷ ʦʪʜʝʣʠʣʘʩʴ ʠ ʤʠʛʨʠʨʦʚʘʣʘ ʚ ʧʝʨʠʦʜʳ ʧʦʪʝʧʣʝʥʠʡ ʠʟ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʯʝʨʝʟ ɹʝʨʠʥʛʦʚ ʧʨʦʣʠʚ ʠ ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ ʚ ʩʝʚʝʨʥʫʶ 

ɸʪʣʘʥʪʠʢʫ (Ursvik ʝt al., 2007). ʇʨʦʪʠʚ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʥʘʭʦʞʜʝʥʠʠ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʤʠʥʪʘʷ ʩʝʚʝʨʥʝʝ 

ɹʝʨʠʥʛʦʚʘ ʧʨʦʣʠʚʘ ʠ ʤʦʨʷʭ ʘʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʀʤʝʶʪʩʷ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʫʧʦʤʠʥʘʥʠʷ 

ʦ ʥʘʭʦʞʜʝʥʠʠ ʩʝʛʦʣʝʪʦʢ ʠ ʛʦʜʦʚʠʢʦʚ, ʚʳʥʦʩʠʤʳʭ ʪʝʯʝʥʠʷʤʠ ʠʟ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʚʜʦʣʴ 

ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʠʡ ʚ ʶʞʥʫʶ ʯʘʩʪʴ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʷ, ʛʜʝ ʝʝ 

ʜʘʣʴʥʝʡʰʝʝ ʚʳʞʠʚʘʥʠʝ ʤʘʣʦʚʝʨʦʷʪʥʦ (Wolotira et al., 1977; Mulligan et al., 1989).  

ɸʚʪʦʨʳ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʛʠʧʦʪʝʟʳ ɸ.ʅ. ʉʚʝʪʦʚʠʜʦʚʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʝʦʨʠʠ 

ʘʤʬʠʙʦʨʝʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʃ.ʉ. ɹʝʨʛʘ (1953). ʆʥ  

ʧʦʣʘʛʘʣ, ʯʪʦ çé ʪʨʝʩʢʦʚʳʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʩʪʘʣʴʥʳʭ ʨʳʙ ʠ ʜʨʫʛʠʭ ʛʨʫʧʧ ʤʦʨʩʢʠʭ 

ʞʠʚʦʪʥʳʭ, ʧʨʦʠʟʦʰʣʠ ʠ ʨʘʟʚʠʚʘʣʠʩʴ ʥʝ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʘ ʚ ʇʦʣʷʨʥʦʤ 

ʙʘʩʩʝʡʥʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʢʦʪʦʨʦʛʦ ʚ ʧʘʣʝʦʛʝʥʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʩʦʚʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʩʝʚʝʨʥʳʭ ʯʘʩʪʝʡ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʠ ʊʠʭʦʛʦ ʦʢʝʘʥʦʚè (ʉʚʝʪʦʚʠʜʦʚ, 

1953, ʩ. 129). ʇʦʟʞʝ, ʧʨʠ ʚʝʨʭʥʝʪʨʝʪʠʯʥʦʤ ʧʦʭʦʣʦʜʘʥʠʠ ʢʣʠʤʘʪʘ, ʙʦʨʝʘʣʴʥʳʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʨʝʩʢʦʚʳʭ çé ʜʦʣʞʥʳ ʙʳʣʠ ʩʧʫʩʪʠʪʴʩʷ ʠʟ ʇʦʣʷʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʚ 

ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʦʢʝʘʥ, ʘ ʥʝ ʚ ʊʠʭʠʡ, ʪʘʢ ʢʘʢ ʚ ʦʙʣʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʧʨʦʣʠʚʘ ʚ ʵʪʦ ʚʨʝʤʷ 

ʧʨʦʩʪʠʨʘʣʘʩʴ ʩʫʰʘè (ʪʘʤ ʞʝ, ʩ. 131). ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʜʦʣʝʜʥʠʢʦʚʳʡ 

ʧʝʨʠʦʜ, ʪʨʝʩʢʦʚʳʝ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʠ ʚ ʊʠʭʠʡ ʦʢʝʘʥ ʚʜʦʣʴ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ. ɺ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʦʪ ʨʦʜʦʥʘʯʘʣʴʥʦʡ ʬʦʨʤʳ (ʧʦ ʉʚʝʪʦʚʠʜʦʚʫ: T. finnmarchica) 

ʦʙʦʩʦʙʠʣʩʷ T. chalcogramma, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʟʜʝʩʴ ʨʘʩʩʝʣʠʣʩʷ (ʉʚʝʪʦʚʠʜʦʚ, 1953, 1959). 

ɺ ʧʦʣʴʟʫ ʵʪʦʡ ʪʝʦʨʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʪʦ, ʯʪʦ ʥʦʨʚʝʞʩʢʠʡ ʤʠʥʪʘʡ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ 

ʤʘʩʩʠʚʥʳʤ ʪʝʣʦʤ çʪʨʝʩʢʦʚʦʦʙʨʘʟʥʦʡè ʬʦʨʤʳ, ʪʦʛʜʘ ʢʘʢ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʠʤʝʝʪ ʙʦʣʝʝ 
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ʧʨʦʛʦʥʠʩʪʫʶ ʬʦʨʤʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʢʫʜʥʳʡ ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʘ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʦʩʚʦʝʥʠʷ ʥʦʨʚʝʞʩʢʠʤ ʤʠʥʪʘʝʤ ʚ ʧʝʨʠʦʜ ʥʘʛʫʣʘ ʚʩʝ ʙʦʣʝʝ ʚʦʩʪʦʯʥʳʭ ʯʘʩʪʝʡ ɹʘʨʝʥʮʝʚʘ 

ʤʦʨʷ, ʘ, ʚʦʟʤʦʞʥʦ, ʠ ʜʘʣʴʰʝ ʥʘ ʚʦʩʪʦʢ. ɸʚʪʦʨʳ ʥʘʜʝʶʪʩʷ, ʯʪʦ ʧʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʨʝʡ ʘʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʧʣʘʥʠʨʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʤʠ ʩʪʨʘʥʘʤʠ ʚ ʩʚʷʟʠ 

ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠʭ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʦʣʴʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʚʝʪ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦʛʦ ʧʦʢʘ 

ʤʘʣʦʠʟʫʯʝʥʥʦʛʦ ʠ ʟʘʛʘʜʦʯʥʦʛʦ ʚʠʜʘ, ʠ ʧʦʟʚʦʣʷʪ ʣʫʯʰʝ ʧʨʝʜʩʪʘʚʣʷʪʴ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ 

ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʪʨʝʩʢʦʚʳʭ. 
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ʀʩʩʣʝʜʦʚʘʥʘ ʚʥʫʪʨʠʚʠʜʦʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʡ ʘʥʘʜʨʦʤʥʳʭ ʨʳʙ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʤʦʨʬʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʵʢʦʣʦʛʦ-

ʪʝʤʧʦʨʘʣʴʥʳʭ (ʩʝʟʦʥʥʳʭ) ʨʘʩ ʫ ʵʪʠʭ ʨʳʙ ʜʦʩʪʠʛʘʶʪ ʨʘʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʚʠʜʦʚ. 

ʇʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʙʦʣʝʝ ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʠ ʜʝʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʣʦʢʘʣʴʥʦ-ʪʝʤʧʦʨʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʨʳʙ ʠ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ ʧʦʣʠʤʦʨʬʥʦʛʦ 

ʚʠʜʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ: ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʝʜʝʥʠʷ 

ʧʨʦʤʳʩʣʘ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʠ ʠʥʪʨʦʜʫʢʮʠʠ ʨʳʙ. 

ɺʳʰʝʧʨʠʚʝʜʸʥʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʝʤʧʦʨʘʣʴʥʳʝ 

ʛʨʫʧʧʠʨʦʚʢʠ, ʥʘʙʣʶʜʘʶʱʠʝʩʷ ʚ ʧʝʨʠʦʜ ʥʝʨʝʩʪʦʚʦʡ ʤʠʛʨʘʮʠʠ ʠ ʥʝʨʝʩʪʘ ʫ ʘʥʘʜʨʦʤʥʳʭ 

ʨʳʙ, ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʆʜʥʘ ʛʨʫʧʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʢʦʣʦʛʦ-ʪʝʤʧʦʨʘʣʴʥʳʤʠ ʨʘʩʘʤʠ, 

ʜʦʩʪʠʛʘʶʱʠʤʠ ʨʘʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʚʠʜʦʚ. ɼʨʫʛʘʷ ʛʨʫʧʧʘ ï ʚʥʫʪʨʠʨʘʩʦʚʳʤʠ 

ʣʦʢʘʣʴʥʦ-ʪʝʤʧʦʨʘʣʴʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ, ʨʘʟʤʥʦʞʘʶʱʠʤʠʩʷ ʥʘ ʥʝʨʝʩʪʠʣʠʱʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʫʩʪʴʷ ʨʝʢʠ ʠʣʠ ʚ ʨʘʟʥʦʫʜʘʣʸʥʥʳʭ ʧʨʠʪʦʢʘʭ 

ʨʝʢ. ʕʪʠ ʜʚʝ ʛʨʫʧʧʳ ʧʦʧʫʣʷʮʠʡ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʩʪʦʷʥʥʦ, ʘ ʩʨʦʢʠ ʥʝʨʝʩʪʦʚʦʡ ʤʠʛʨʘʮʠʠ ʠʭ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦ ʟʘʢʨʝʧʣʝʥʳ (ɹʠʨʤʘʥ, 1977; ʀʚʘʥʢʦʚ, 2008). 
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Chaetognatha (ʱʝʪʠʥʢʦʯʝʣʶʩʪʥʳʝ, ʭʝʪʦʛʥʘʪʘ, ʩʘʛʠʪʪʳ, ʤʦʨʩʢʠʝ ʩʪʨʝʣʢʠ) ï 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʦʨʩʢʠʝ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʝ ʚ ʧʣʘʥʢʪʦʥʝ ʫʜʣʠʥʸʥʥʳʝ ʧʦʜʚʠʞʥʳʝ 

ʞʠʚʦʪʥʳʝ [ʑ]. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʵʪʠ ʞʠʚʦʪʥʳʝ 

ʦʪʥʦʩʷʪʩʷ ʢ ʤʘʩʩʦʚʳʤ, ʧʦʩʪʦʷʥʥʳʤ ʠ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʧʣʘʥʢʪʦʥʘ. ʇʝʨʚʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʦʨʩʢʠʭ ʩʪʨʝʣʦʢ ʥʘʙʣʶʜʘʣ ʉʣʘʙʙʝʨ ʚ 1769 ʛ. ʀʩʪʦʨʠʷ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʤʦʤʝʥʪʘ ʦʪʢʨʳʪʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʠʩʢʫʩʩʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʜʩʪʚʘ ʑ ʩ ʜʨʫʛʠʤʠ 

ʛʨʫʧʧʘʤʠ ʞʠʚʦʪʥʳʭ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʑ ï ʛʨʫʧʧʘ ʫʥʠʢʘʣʴʥʘʷ, ʠʭ ʧʳʪʘʣʠʩʴ ʩʙʣʠʟʠʪʴ ʩʦ 

ʚʩʝʤʠ ʠʟʚʝʩʪʥʳʤʠ ʪʠʧʘʤʠ ʞʠʚʦʪʥʳʭ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʫʙʦʢ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʭʝʤʳ ʥʠʟʰʠʭ Metazoa ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʟʘʪʨʘʛʠʚʘʶʪ ʚʦʧʨʦʩ ʦ 

ʧʦʣʦʞʝʥʠʠ ʑ ʩʨʝʜʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʞʠʚʦʪʥʳʭ. ʀʟʫʯʝʥʠʝ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʦʪʧʝʯʘʪʢʦʚ, 

ʥʝʩʦʤʥʝʥʥʦ, ʩʧʦʩʦʙʥʦ ʧʦʤʦʯʴ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʘ ʬʠʣʦʛʝʥʠʠ ʚʥʫʪʨʠ ʪʠʧʘ Chaetognatha, ʘ 

ʪʘʢʞʝ ʧʨʦʷʩʥʝʥʠʶ ʧʨʦʙʣʝʤʳ ʠʭ ʨʘʥʥʝʡ ʵʚʦʣʶʮʠʠ. ʆʪʧʝʯʘʪʢʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʑ 

ʦʙʥʘʨʫʞʝʥʳ ʚ ʦʪʣʦʞʝʥʠʷʭ ʧʘʣʝʦʟʦʷ: ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʤ (Paucijaculum samamithion, ʩʤ. 

Schram, 1973) ʠ ʢʝʤʙʨʠʡʩʢʦʤ (Protosagitta spinose, ʩʤ. Hu, 2005; Chen, Huang, 2002; Oesia 

disjuncta, ʩʤ. Walcott, 1911) ʧʝʨʠʦʜʘʭ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ (1.0 ʤʣʨʜ. 

ʣʝʪ: Parmia, ʩʤ. ɻʥʠʣʦʚʩʢʘʷ, 1998; ɻʥʠʣʦʚʩʢʘʷ ʠ ʜʨ., 2000; ʂʘʩʘʪʢʠʥʘ ʠ ʜʨ., 2015). 

ʇʦʩʢʦʣʴʢʫ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚʘʞʝʥ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʵʚʦʣʶʮʠʠ ʛʨʫʧʧʳ, 

ʧʨʠʚʦʜʠʤ ʢʨʘʪʢʠʝ ʦʧʠʩʘʥʠʷ ʦʪʧʝʯʘʪʢʦʚ. ɺʩʝ ʦʪʧʝʯʘʪʢʠ ʞʠʚʦʪʥʳʭ ʠʤʝʶʪ ʭʦʨʦʰʦ 

ʩʬʦʨʤʠʨʦʚʘʥʥʫʶ ʛʦʣʦʚʫ ʠ ʰʝʶ, ʘ ʪʘʢʞʝ ʭʚʘʪʘʪʝʣʴʥʳʡ ʦʨʛʘʥ ï ʱʝʪʠʥʢʠ. ʕʪʦ ʦʩʥʦʚʥʳʝ 

ʧʨʠʟʥʘʢʠ ʪʠʧʘ ʑ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʅʘ ʧʨʦʪʝʨʦʟʦʡʩʢʦʤ ʦʪʧʝʯʘʪʢʝ, ʫ 

ʧʘʨʤʠʠ, (ʥʘ ʜʦʨʩʘʣʴʥʦʡ ʩʪʦʨʦʥʝ ʵʢʟʝʤʧʣʷʨʘ) ʠ ʥʘ ʦʪʧʝʯʘʪʢʝ ʠʟ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ (ʪʘʢʞʝ 

ʦʙʦʟʨʝʚʘʝʤʦʛʦ ʩ ʜʦʨʩʘʣʴʥʦʡ ʩʪʦʨʦʥʳ) ʭʦʨʦʰʦ ʚʠʜʥʳ ʙʦʣʴʰʠʝ ʛʣʘʟʘ ʩ ʪʸʤʥʳʤ ʧʠʛʤʝʥʪʦʤ ʚ 

ʮʝʥʪʨʝ ʠ ʮʝʨʝʙʨʘʣʴʥʳʡ ʛʘʥʛʣʠʡ ʚʧʝʨʝʜʠ ʛʣʘʟ. ʇʨʝʜʢʦʚʳʝ ʬʦʨʤʳ ʩʦʚʨʝʤʝʥʥʳʭ ʑ ʦʙʣʘʜʘʣʠ 

ʤʦʱʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʤʫʩʢʫʣʘʪʫʨʦʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʞʠʚʦʪʥʳʤ ʠʟʛʠʙʘʪʴʩʷ ʢʘʢ ʚ ʜʦʨʩʦ-

ʚʝʥʪʨʘʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʣʘʪʝʨʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ ʤʦʞʥʦ ʚʠʜʝʪʴ ʥʘ ʦʪʧʝʯʘʪʢʘʭ ʠʟ ʩʣʦʸʚ 
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ʢʘʨʙʦʥʘ, ʢʝʤʙʨʠʷ ʠ ʧʨʦʪʝʨʦʟʦʷ. ʉʫʜʷ ʧʦ ʯʸʪʢʦʡ ʣʠʥʠʠ ʛʦʣʦʚʥʳʭ ʱʝʪʠʥʦʢ ʧʘʨʤʠʠ, ʵʪʠ 

ʩʪʨʫʢʪʫʨʳ ʥʝ ʙʳʣʠ ʤʷʛʢʠʤʠ, ʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʣʫʞʠʣʠ ʢʘʢ ʩʢʨʝʙʦʢ, ʩʢʦʙʣʷʱʠʡ 

ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʤʘʪʦʚ, ʪʘʢʦʡ ʩʧʦʩʦʙ ʧʠʪʘʥʠʷ 

ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʚʝʥʜʩʢʠʭ ʞʠʚʦʪʥʳʭ (ʀʚʘʥʮʦʚ, 2011). çʍʦʣʦʜʥʳʝ, ʙʦʛʘʪʳʝ 

ʢʠʩʣʦʨʦʜʦʤ ʚʦʜʳ ʩʦʟʜʘʚʘʣʠ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ 

ʛʝʪʝʨʦʪʨʦʬʦʚ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʧʦʟʚʦʣʷʣʦ ʤʥʦʛʦʢʣʝʪʦʯʥʳʤ ʜʦʩʪʠʛʘʪʴ 

ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʚ ʜʘʞʝ ʙʝʟ ʩʣʦʞʥʦʡ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʧʠʛʤʝʥʪʦʚ ʪʠʧʘ 

ʛʝʤʦʛʣʦʙʠʥʘè (ʌʝʜʦʥʢʠʥ, 2000). ʉʦʚʨʝʤʝʥʥʳʝ ʑ ʩʦʭʨʘʥʠʣʠ ʦʪ ʜʨʝʚʥʠʭ ʧʨʝʜʢʦʚ ʵʪʫ 

ʦʩʦʙʝʥʥʦʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ ʧʨʦʩʪʝʡʰʠʤ ʩʧʦʩʦʙʦʤ ʢʣʝʪʦʯʥʦʛʦ ʢʠʩʣʦʨʦʜʥʦʛʦ ʦʙʤʝʥʘ ʚʩʝʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʪʝʣʘ. ʇʘʨʤʠʷ, ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʣʠ 7ï18 ʤʤ, ʥʝ ʠʤʝʣʘ ʥʝ 

ʪʦʣʴʢʦ ʧʣʘʚʥʠʢʦʚ, ʥʦ ʜʘʞʝ ʚʳʩʪʫʧʦʚ ʪʝʣʘ ʚ ʚʠʜʝ ʧʦʧʣʘʚʢʦʚ. ʉʪʨʦʝʥʠʝ ʪʝʣʘ ʧʘʨʤʠʠ, ʝʸ 

ʠʟʦʛʥʫʪʦʩʪʴ ʚ ʣʘʪʝʨʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʣʦʪʥʘʷ ʧʦʧʝʨʝʯʥʘʷ ʤʫʩʢʫʣʘʪʫʨʘ, ʜʘʶʱʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʠʙʘʪʴʩʷ ʤʝʞʜʫ ʧʨʝʜʤʝʪʘʤʠ, ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʥʘ, ʚʝʨʦʷʪʥʦ, 

ʧʝʨʝʜʚʠʛʘʣʘʩʴ, ʧʦʣʟʘʷ ʧʦ ʜʥʫ. ɼʘʣʴʥʝʡʰʘʷ ʵʚʦʣʶʮʠʷ ʑ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʠʭ 

ʦʪʧʝʯʘʪʢʘʤ ʚ ʩʣʦʷʭ ʥʠʞʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʢʝʤʙʨʠʷ (Protosagitta spinosa, Oesia disjuncta) ʠ 

ʩʚʷʟʘʥʘ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʪʝʣʝ ʚʳʩʪʫʧʦʚ: ʑ ʧʨʠʦʙʨʝʣʠ ʥʦʚʳʝ ʦʨʛʘʥʳ ï ʤʝʰʢʦʚʠʜʥʳʝ 

ʞʝʣʝʦʙʨʘʟʥʳʝ ʩʪʨʫʢʪʫʨʳ (ʄɾʉ), ʢʦʪʦʨʳʝ ʠʛʨʘʣʠ ʨʦʣʴ ʧʦʧʣʘʚʢʦʚ. ʇʦʧʣʘʚʢʠ ʚʦʟʥʠʢʘʣʠ 

ʥʘ ʩʘʤʳʭ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʪʝʣʘ: ʧʦ ʙʦʢʘʤ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʢʦʥʮʘ, ʥʘ ʜʦʨʩʘʣʴʥʦʡ ʠ 

ʚʝʥʪʨʘʣʴʥʦʡ ʩʪʦʨʦʥʝ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʥʘ ʙʦʢʦʚʳʭ ʝʛʦ ʧʦʣʷʭ. ʅʘʧʨʠʤʝʨ, Paraeukrohnia 

absurda ʠʤʝʝʪ ʞʝʣʝʦʙʨʘʟʥʳʝ ʧʦʧʣʘʚʢʠ ʥʘ ʜʦʨʩʘʣʴʥʦʡ ʠ ʥʘ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥʘʭ ʪʝʣʘ, ʙʝʟ 

ʫʧʣʦʪʥʝʥʠʡ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʚʠʜʳ ʩ ʧʦʧʣʘʚʢʘʤʠ ʧʦ ʙʦʢʘʤ ʪʝʣʘ 

(Pseudeukrohnia lata; P. speciosa; P. pilus; P. slabinski; P. dolona; P. macrocauda; P. 

ʩurticauda; P. gracilis; P. evenkia; P. ilyichovi). ʄɾʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʜʦʨʩʘʣʴʥʦʡ ʠ 

ʚʝʥʪʨʘʣʴʥʦʡ ʩʪʦʨʦʥʘʭ ʪʝʣʘ, ʨʝʜʫʮʠʨʦʚʘʣʠʩʴ, ʥʦ ʩʦʭʨʘʥʠʣʠʩʴ ʥʘ ʙʦʢʦʚʳʭ ʧʦʣʷʭ. 

ʆʣʠʛʦʤʝʨʠʟʘʮʠʷ ʛʦʤʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ ï ʵʪʦ çʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʦʪʙʦʨè, ʢʦʪʦʨʳʡ 

ʠʟʚʝʩʪʝʥ ʪʘʢʞʝ ʫ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ (ʄʘʤʢʘʝʚ, 2004). ɹʳʣʦ ʧʦʢʘʟʘʥʦ (ɺ.ɸ. ɼʦʛʝʣʴ, 1954: 

339-348), ʯʪʦ ʠʟ ʥʝʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʦʚ, ʧʦʷʚʠʚʰʝʛʦʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʟʘʢʣʘʜʢʠ, ʩʦʭʨʘʥʷʶʪʩʷ ʪʝ, ʯʪʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʤʝʩʪʘʭ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʭ 

ʜʣʷ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʑ ʧʨʦʠʟʦʰʣʘ ʦʣʠʛʦʤʝʨʠʟʘʮʠʷ ʜʦʨʩʘʣʴʥʳʭ ʠ 

ʚʝʥʪʨʘʣʴʥʳʭ ʧʦʧʣʘʚʢʦʚ, ʥʦ ʦʥʠ ʩʦʭʨʘʥʠʣʠʩʴ ʥʘ ʙʦʢʦʚʳʭ ʧʦʣʷʭ. ʇʘʩʩʠʚʥʦʝ ʧʦʜʜʝʨʞʘʥʠʝ 

ʧʣʘʚʫʯʝʩʪʠ ʚ ʪʦʣʱʝ ʦʢʝʘʥʘ ʩʤʝʥʷʣʦʩʴ ʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ. ɹʦʢʦʚʳʝ ʧʦʧʣʘʚʢʠ ʟʘ 

ʩʯʸʪ ʠʭ ʫʧʣʦʱʝʥʠʷ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʨʫʣʝʚʦʡ ʦʨʛʘʥ ï ʧʣʘʚʥʠʢʠ. ʍʚʦʩʪʦʚʦʡ ʧʦʧʣʘʚʦʢ ʥʘ 

ʪʝʨʤʠʥʘʣʴʥʦʤ ʢʦʥʮʝ ʪʝʣʘ ʧʨʝʦʙʨʘʟʦʚʘʣʩʷ ʚ ʧʣʘʚʥʠʢ ï ʜʚʠʛʘʪʝʣʴʥʳʡ ʦʨʛʘʥ, ʢʦʪʦʨʳʡ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʜʦʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʦʡ ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʨʰʘʪʴ ʤʦʱʥʳʝ ʨʳʚʢʠ ï 

ʩʢʘʯʢʦʦʙʨʘʟʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ, ʧʨʝʚʳʰʘʶʱʠʝ ʜʣʠʥʫ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ.  



71 
 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʢʨʫʛʣʳʭ ʚ ʩʝʯʝʥʠʠ ʄɾʉ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʫʧʣʦʪʥʝʥʠʷ ʠ ʠʭ ʩʞʘʪʠʷ ʧʦ 

ʢʨʘʷʤ. ɿʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʘʣʠʯʠʝ ʧʣʘʚʥʠʢʦʚ ʩ 

ʣʫʯʘʤʠ ʥʘ ʄɾʉ (ʚʩʝ ʚʠʜʳ Eukrohnia). ʇʨʠʦʙʨʝʪʷ ʧʦʧʣʘʚʢʠ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʚʥʠʢʠ, 

ʤʥʦʛʠʝ ʞʠʚʦʪʥʳʝ ʫʪʨʘʪʠʣʠ ʪʝ ʦʨʛʘʥʳ, ʢʦʪʦʨʳʝ ʫʪʷʞʝʣʷʣʠ ʪʝʣʦ: ʯʘʩʪʴ ʱʝʪʠʥʦʢ, 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʟʫʙʯʠʢʦʚ ʠ ʧʦʧʝʨʝʯʥʫʶ ʤʫʩʢʫʣʘʪʫʨʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʧʝʨʝʯʥʘʷ 

ʤʫʩʢʫʣʘʪʫʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʜʚʠʞʝʥʠʝ ʚ ʧʨʠʜʦʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʨʝʚʥʠʭ 

ʑ, ʫʪʨʘʪʠʣʘ ʩʚʦʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫ ʜʨʝʚʥʠʭ ʛʦʣʦʧʣʘʥʢʪʦʥʥʳʭ 

ʞʠʚʦʪʥʳʭ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʱʝʪʠʥʢʦʯʝʣʶʩʪʥʳʝ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʫʪʨʘʪʠʣʠ ʧʦʧʝʨʝʯʥʫʶ 

ʤʫʩʢʫʣʘʪʫʨʫ. ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʝʸ ʨʝʜʫʢʮʠʷ ʧʨʦʠʟʦʰʣʘ ʩʨʝʜʠ ʚʠʜʦʚ ʩ ʜʚʫʤʷ ʧʘʨʘʤʠ 

ʙʦʢʦʚʳʭ ʧʣʘʚʥʠʢʦʚ. ɺʝʨʦʷʪʥʦ, ʯʘʩʪʠʯʥʘʷ ʨʝʜʫʢʮʠʷ ʧʦʧʝʨʝʯʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʜʦ ʧʦʣʥʦʛʦ 

ʝʸ ʠʩʯʝʟʥʦʚʝʥʠʷ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʧʝʨʝʭʦʜʦʤ ʞʠʚʦʪʥʳʭ ʚ ʦʪʢʨʳʪʳʝ ʚʦʜʳ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ. 

ɺ ʵʪʦʡ ʩʨʝʜʝ ʠʩʯʝʟʘʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʟʛʠʙʘʭ ʪʝʣʘ ʧʨʠ ʣʘʚʠʨʦʚʘʥʠʠ ʩʨʝʜʠ ʧʨʠʙʨʝʞʥʳʭ 

ʚʦʜʦʨʦʩʣʝʡ, ʠ ʫʤʝʥʴʰʘʣʩʷ ʚʝʩ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʪʦʣʱʝ ʚʦʜʳ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʨʘʟʥʦʛʦ ʯʠʩʣʘ ʙʦʢʦʚʳʭ ʄɾʉ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʳʟʚʘʣʦ ʜʠʚʝʨʛʝʥʮʠʶ ʚʥʫʪʨʠ 

ʥʝʢʦʛʜʘ ʝʜʠʥʦʡ ʛʨʫʧʧʳ ï ʪʠʧʘ ʑ. ʆʙʨʘʟʦʚʘʣʠʩʴ ʪʨʠ ʢʨʫʧʥʳʝ ʛʨʫʧʧʳ Chaetognatha: 1) ʩ 

ʜʚʫʤʷ ʧʘʨʘʤʠ ʧʣʘʚʥʠʢʦʚ (ʠʣʠ ʄɾʉ), 2) ʩ ʦʜʥʦʡ ʧʘʨʦʡ ʧʣʘʚʥʠʢʦʚ (ʠʣʠ ʄɾʉ): 

ʢʦʨʦʪʢʦʭʚʦʩʪʳʭ, 3) ʩ ʦʜʥʦʡ ʧʘʨʦʡ ʧʣʘʚʥʠʢʦʚ (ʠʣʠ ʄɾʉ): ʜʣʠʥʥʦʭʚʦʩʪʳʭ (ʂʘʩʘʪʢʠʥʘ, 

2012 

ʌʠʣʦʛʝʥʠʶ Chaetognatha ʩ ʜʚʫʤʷ ʧʘʨʘʤʠ ʧʦʧʣʘʚʢʦʚ ʠ ʧʣʘʚʥʠʢʦʚ ʤʦʞʥʦ 

ʧʨʦʩʣʝʜʠʪʴ ʥʘ ʧʨʠʤʝʨʘʭ ʚʠʜʦʚ Biphragmosagittidae, Sagittinae ʠ Flaccisagittinae. 

ʇʦʧʝʨʝʯʥʘʷ ʤʫʩʢʫʣʘʪʫʨʘ, ʩʦʭʨʘʥʠʚʰʘʷʩʷ ʫ ʚʠʜʦʚ Biphragmosagittidae, ʧʦʜʚʝʨʛʣʘʩʴ 

ʨʝʜʫʢʮʠʠ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʚʝʩʘ ʫ ʚʠʜʦʚ Sagittinae ʠ Flaccisagittinae, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʧʝʨʝʭʦʜʘ ʚ ʚʦʜʳ ʦʪʢʨʳʪʦʛʦ ʦʢʝʘʥʘ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʫʧʣʦʱʝʥʠʝ ʄɾʉ ʫ ʠʭ 

ʧʨʝʜʢʦʚʳʭ ʬʦʨʤ ʧʨʦʠʩʭʦʜʠʣʦ ʨʘʟʥʳʤʠ ʧʫʪʷʤʠ, ʥʦ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʥʘʩʪʦʷʱʠʭ 

ʧʣʘʚʥʠʢʦʚ. ʕʚʦʣʶʮʠʷ ʧʦʧʣʘʚʢʦʚ ʫ ʛʨʫʧʧ, ʫʪʨʘʪʠʚʰʠʭ ʧʦʧʝʨʝʯʥʫʶ ʤʫʩʢʫʣʘʪʫʨʫ, ʧʨʠʚʝʣʘ 

ʢ ʥʦʚʳʤ, ʨʘʟʣʠʯʘʶʱʠʤʩʷ ʧʦ ʤʦʨʬʦʣʦʛʠʠ, ʚʠʜʘʤ. ʋʧʣʦʱʝʥʠʝ ʧʦ ʢʨʘʷʤ ʧʦʧʣʘʚʢʦʚ ï ʢ 

ʧʣʘʚʥʠʢʘʤ, ʦʙʨʘʤʣʷʶʱʠʤ ʞʝʣʘʪʠʥʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ï ʢ ʚʠʜʘʤ Flaccisagitta ʠ 

Pseudosagitta. ʋ ʚʠʜʘ Accedosagitta minuta ʫʧʣʦʱʝʥʠʝ ʟʘʪʨʦʥʫʣʦ ʥʝ ʦʙʝ ʧʘʨʳ ʧʦʧʣʘʚʢʦʚ, ʘ 

ʪʦʣʴʢʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 1-ʡ ʧʘʨʳ, ʘ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʝʞʜʫ ʙʨʶʰʥʳʤ ʛʘʥʛʣʠʝʤ ʠ 1-ʡ 

ʧʘʨʦʡ ʧʣʘʚʥʠʢʦʚ ʠ 2-ʷ ʧʘʨʘ ʦʩʪʘʣʠʩʴ ʞʝʣʘʪʠʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ʅʘʠʙʦʣʝʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤʠ ʚ ʦʪʢʨʳʪʳʭ ʚʦʜʘʭ ʦʢʝʘʥʘ ʦʢʘʟʘʣʠʩʴ ʚʠʜʳ ʥʝ ʩ ʄɾʉ, ʜʘʶʱʠʤʠ 

ʧʘʩʩʠʚʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʘ ʚʠʜʳ, ʦʙʣʘʜʘʶʱʠʝ ʰʠʨʦʢʠʤʠ ʧʣʘʚʥʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ 

ʧʦʜʜʝʨʞʠʚʘʶʪ, ʥʦ ʩʣʫʞʘʪ ʨʫʣʝʚʳʤ ʦʨʛʘʥʦʤ, ʯʪʦ ʜʘʸʪ ʞʠʚʦʪʥʳʤ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʷʪʴ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʟʘʥʠʤʘʪʴ ʙʦʣʝʝ ʚʳʛʦʜʥʳʝ ʩʣʦʠ ʚʦʜ ʚ ʦʢʝʘʥʝ.  
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ʌʠʣʦʛʝʥʠʷ Chaetognatha ʩ ʦʜʥʦʡ ʧʘʨʦʡ ʧʦʧʣʘʚʢʦʚ ʠ ʧʣʘʚʥʠʢʦʚ. ʉʘʤʘʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʚ ʚʠʜʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʛʨʫʧʧʘ, ʩʦʭʨʘʥʠʚʰʘʷ ʧʦʧʝʨʝʯʥʫʶ ʤʫʩʢʫʣʘʪʫʨʫ, 

ʦʙʣʘʜʘʣʘ ʧʨʦʪʷʞʸʥʥʦʡ ʧʘʨʦʡ ʧʦʧʣʘʚʢʦʚ ʥʘ ʪʫʣʦʚʠʱʥʦʤ ʠ ʭʚʦʩʪʦʚʦʤ ʦʪʜʝʣʘʭ (ʠʭ ʨʘʟʤʝʨʳ 

ʚ ʩʨʝʜʥʝʤ 20ï40 ʤʤ: ʦʢʦʣʦ 60 ʚʠʜʦʚ). ʂ ʥʝʡ ʦʪʥʦʩʷʪʩʷ ʨʦʜʳ: Heterokrohnia Ritter-Zahony, 

1911; Eukrohnia Ritter-Zahony 1911; Pseudeukrohnia Kassatkina 1998; Protoeukrohnia 

Kassatkina 2003; Praeukrohnia Kassatkina et Stolyarova 2006; Paraeukrohnia Kassatkina et 

Stolyarova 2006). ɼʘʣʴʥʝʡʰʘʷ ʠʭ ʵʚʦʣʶʮʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʦʩʪʝʧʝʥʥʦʡ, ʘ ʟʘʪʝʤ ʠ ʧʦʣʥʦʡ 

ʨʝʜʫʢʮʠʠ ʧʦʧʝʨʝʯʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ (Krohnittella Germain et Joubin 1916; Protokrohnittella 

Kassatkina 2003). ʕʪʘ ʛʨʫʧʧʘ ʚʠʜʦʚ ʟʘʩʝʣʠʣʘ ʚ ʦʩʥʦʚʥʦʤ ʤʝʟʦʧʝʣʘʛʠʘʣʴ ʠ ʙʘʪʠʧʝʣʘʛʠʘʣʴ, 

ʚʳʭʦʜʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʰʴ ʥʘ ʩʝʚʝʨʥʦʤ ʠ ʶʞʥʦʤ ʧʦʣʶʩʘʭ, ʪ.ʝ. ʪʘʤ, ʛʜʝ ʦʪʤʝʯʝʥʳ ʚʦʜʳ 

ʩ ʥʠʟʢʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ.  

ʌʠʣʦʛʝʥʠʷ Spadelliones. ʅʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʘ ʧʦ ʩʚʦʝʡ ʤʦʨʬʦʣʦʛʠʠ ʛʨʫʧʧʘ 

ʚʠʜʦʚ, ʧʝʨʝʰʝʜʰʘʷ ʢ ʞʠʟʥʠ ʚ ʩʫʙʣʠʪʦʨʘʣʴʥʦʡ (Spadellidae Tokioka 1965) ʠ ʧʨʠʜʦʥʥʦʡ 

ʛʣʫʙʦʢʦʚʦʜʥʦʡ (Archeterokrohnia Casanova 1986; Calispadella Casanova et Moreau 2005; 

Xenokrohnia Casanova 1993) ʟʦʥʘʭ. ʕʪʘ ʛʨʫʧʧʘ ʠʤʝʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʠʥʥʳʡ ʭʚʦʩʪʦʚʦʡ 

ʦʪʜʝʣ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʣʝʡʢʠʤʠ ʦʨʛʘʥʘʤʠ. ʇʨʠʜʦʥʥʳʭ Spadella ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʩʯʠʪʘʪʴ ʥʘʠʙʦʣʝʝ ʧʨʠʤʠʪʠʚʥʳʤʠ ʩʨʝʜʠ ʱʝʪʠʥʢʦʯʝʣʶʩʪʥʳʭ (Molchanov, 1905; Ritter-

Zahony, 1911; ʠ ʜʨ.). ʆʜʥʘʢʦ ʉʘʣʴʚʠʥʠ-ʇʣʘʚʝʥ (Salvini-Plaven, 1980; 1986) ʫʙʝʜʠʪʝʣʴʥʦ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʧʘʜʝʣʣ (ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʢʨʝʧʣʷʪʴʩʷ ʢʣʝʡʢʠʤʠ 

ʦʨʛʘʥʘʤʠ ʢ ʩʫʙʩʪʨʘʪʫ) ï ʵʪʦ ʧʦʟʜʥʝʡʰʠʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ ʧʨʠʙʨʝʞʥʦʡ, ʧʨʠʣʠʚʦ-

ʦʪʣʠʚʥʦʡ ʟʦʥʝ ʤʦʨʷ. ʆʥ ʜʦʢʘʟʘʣ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʨʘʥʝʝ ʧʨʝʜʧʦʣʘʛʘʚʰʝʡʩʷ ʤʥʦʛʠʤʠ 

ʘʚʪʦʨʘʤʠ ʛʠʧʦʪʝʟʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʩʝʭ ʛʨʫʧʧ Chaetognatha ʦʪ Spadellidae.  

ɿʘʢʣʶʯʝʥʠʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʱʝʪʠʥʢʦʯʝʣʶʩʪʥʳʭ ʚ 

ʦʙʱʝʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ Chaetognatha ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʭʝʤʫ 

ʬʠʣʦʛʝʥʠʠ ʚʥʫʪʨʠ ʪʠʧʘ, ʧʨʝʜʣʦʞʝʥʥʫʶ ʊ. ʊʦʢʠʦʢʘ (Tokioka, 1965a, b). ɼʘʥʥʳʝ 

ʤʦʨʬʦʣʦʛʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʤʝʶʪʩʷ ʪʨʠ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ ʱʝʪʠʥʢʦʯʝʣʶʩʪʥʳʭ, 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʫʜʘʣʸʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʊʘʢʦʝ ʜʝʣʝʥʠʝ ʪʠʧʘ ʑ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʚ 

ʨʘʙʦʪʘʭ ʛʝʥʝʪʠʢʦʚ (Telford, Holland, 1993; 1997; Papillon et al., 2003; 2004; 2006). ʇʦ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʪʠʧ Chaetognatha ʢʣʘʩʩ Sagittoidea ʚʢʣʶʯʘʝʪ ʪʨʠ ʧʦʜʢʣʘʩʩʘ:  

ʇʆɼʂʃɸʉʉ Sagittiones Kassatkina, 2011. 

ʆʊʈʗɼ Biphragmosagittiformes Kassatkina, 2011 (Biphragmosagittidae Kassatkina, 2011). 

ʆʊʈʗɼ Aphragmophora Tokioka, 1965 (ʉʝʤ. Sagittidae Claus et Grobben, 1905 (ʇʦʜʩʝʤ. 

Sagittinae Claus et Groben, 1905; ʇʦʜʩʝʤ. Flaccisagittinae Kassatkina, 2007). 

ʇʆɼʂʃɸʉʉ Eukrohniones Kassatkina, 2011. 
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ʆʊʈʗɼ Biphragmoeukrohniformes Kassatkina, 2012 (Tokiokaispadellidae Salvini-Plaven, 

1986; Heterokrohniidae ʉasanova 1986 (Protoeukrohniidae Kassatkina, 2012) 

ʆʊʈʗɼ Monophragmoeukrohniformes Kassatkina, 2012. (Eukrohniidae Tokioka, 1965a). 

ʆʊʈʗɼ Aphragmoeukrohniformes Kassatkina, 2012. (Pterosagittidae Tokioka 1965; 

Krohnittidae Tokioka 1965; Krohnittellidae Bieri 1989). 

ʇʆɼʂʃɸʉʉ Spadelliones Kassatkina, 2011 (Spadellidae Tokioka 1965). 
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ʉʦʦʙʱʝʩʪʚʘ ʩ ʚʳʩʦʢʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʦʩʪʦʷʪ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʚʠʜʦʚ, ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʟʘ ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ. ʈʘʟʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʚʠʜʘʤʠ, ʚʦ 

ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʱʝʝ ʩʪʝʧʝʥʴ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʦʯʝʚʠʜʥʦ. ʇʠʱʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʠ ʤʝʞʚʠʜʦʚʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ 

ʠʩʪʦʯʥʠʢ ʧʠʱʠ ʧʨʠʚʦʜʠʪ ʠʣʠ ʢ ʥʝʠʟʙʝʞʥʦʤʫ ʢʦʥʢʫʨʝʥʪʥʦʤʫ ʚʳʪʝʩʥʝʥʠʶ ʦʜʥʦʛʦ ʠʟ 

ʚʠʜʦʚ, ʠʣʠ ʢ ʨʘʟʚʠʪʠʶ ʥʝʢʦʪʦʨʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʱʝʛʦ ʪʨʦʬʠʯʝʩʢʦʛʦ 

ʨʝʩʫʨʩʘ (ʨʘʟʜʝʣʝʥʠʶ ʪʨʦʬʠʯʝʩʢʠʭ ʥʠʰ) ʜʦ ʩʪʝʧʝʥʠ, ʜʦʧʫʩʢʘʶʱʝʡ ʠʭ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ. ɺ 

ʵʪʦʤ ʩʤʳʩʣʝ, ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʤʦʨʩʢʠʭ ʙʝʥʪʦʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʩʠʤʧʘʪʨʠʯʝʩʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʭʦʜʥʳʭ ʚʠʜʦʚ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʩ ʦʜʠʥʘʢʦʚʳʤ ʪʠʧʦʤ 

ʧʠʪʘʥʠʷ ʠ ʦʙʱʠʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʱʠ ʚʳʛʣʷʜʠʪ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ. 

ʕʪʦ ʦʩʦʙʝʥʥʦ ʦʯʝʚʠʜʥʦ ʚ ʩʣʫʯʘʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʠʤʧʘʪʨʠʯʝʩʢʠʭ ʨʘʢʦʚ-

ʦʪʰʝʣʴʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʰʠʨʦʢʦ ʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ ʩʧʝʢʪʨʳ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʠʱʠ. 

ʊʘʢ, ʠʟ 11-ʪʠ ʚʠʜʦʚ ʨʘʢʦʚ-ʦʪʰʝʣʴʥʠʢʦʚ, ʦʪʤʝʯʝʥʥʳʭ ʚ ʟʘʣ. ɺʦʩʪʦʢ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, 

ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʰʝʩʪʴ ʩʠʤʧʘʪʨʠʯʝʩʢʠʭ ʚʠʜʦʚ ʨʦʜʘ Pagurus: P. minutus 

Hess, 1865; P. proximus Komai, 2000; P. brachiomastus (Thallwitz, 1892); P. middendorffii 

Brandt, 1851; P. pectinatus (Stimpson, 1858) ʠ P. ochotensis Brandt, 1851. ɺʩʝ ʰʝʩʪʴ ʚʠʜʦʚ 

Pagurus ʤʦʛʫʪ ʩʦʚʤʝʩʪʥʦ ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʚʝʨʭʥʝʡ ʩʫʙʣʠʪʦʨʘʣʠ ʠ ʜʦʩʪʠʛʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʙʠʦʪʦʧʘ. 

ʈʘʢʠ-ʦʪʰʝʣʴʥʠʢʠ ï ʵʪʦ ʚʩʝʷʜʥʳʝ ʛʝʥʝʨʘʣʠʩʪʳ, ʩʧʦʩʦʙʥʳʝ ʧʦʪʨʝʙʣʷʪʴ ʰʠʨʦʯʘʡʰʠʡ 

ʥʘʙʦʨ ʧʠʱʝʚʳʭ ʦʙʲʝʢʪʦʚ: ʦʪ ʪʨʫʧʦʚ ʢʨʫʧʥʳʭ ʞʠʚʦʪʥʳʭ ʜʦ ʨʘʩʪʝʥʠʡ, ʚʟʚʝʩʠ ʠ ʤʝʣʢʦʛʦ 

ʜʝʪʨʠʪʘ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʠʩʧʦʣʴʟʫʷ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʤʝʪʦʜʦʚ ʜʦʙʳʚʘʥʠʷ ʧʠʱʠ. ʆʜʥʘʢʦ, 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʠʤʧʘʪʨʠʯʝʩʢʠʤʠ ʨʘʢʘʤʠ-ʦʪʰʝʣʴʥʠʢʘʤʠ ʦʙʳʯʥʦ ʠʩʩʣʝʜʫʶʪ ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚ ʦʙʰʠʨʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ʢʦʥʢʫʨʝʥʮʠʶ ʟʘ ʧʫʩʪʳʝ ʨʘʢʦʚʠʥʳ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʘʩʪʨʦʧʦʜ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʠʤ ʞʠʣʠʱʝʤ ʠ ʩʯʠʪʘʶʪʩʷ ʦʩʥʦʚʥʳʤ 
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ʦʛʨʘʥʠʯʝʥʥʳʤ ʨʝʩʫʨʩʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʪʠʭ 

ʨʘʢʦʦʙʨʘʟʥʳʭ ʩ ʰʠʨʦʢʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ. ʇʠʱʝʚʳʝ ʦʪʥʦʰʝʥʠʷ ʨʘʢʦʚ-ʦʪʰʝʣʴʥʠʢʦʚ 

ʦʩʪʘʶʪʩʷ ʤʘʣʦ ʠʟʫʯʝʥʥʳʤʠ, ʦʯʝʚʠʜʥʦ, ʚ ʩʠʣʫ ʠʭ ʷʚʥʦ ʤʝʥʴʰʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ, ʥʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʟ-ʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʠʤʦʛʦ 

ʞʝʣʫʜʢʦʚ ʚʩʝʷʜʥʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ ʫʛʣʝʨʦʜʘ (ŭ
13
ʉ) ʠ 

ʘʟʦʪʘ (ŭ
15
N) ʚ ʤʷʛʢʠʭ ʪʢʘʥʷʭ ʛʠʜʨʦʙʠʦʥʪʦʚ ʥʘʰʝʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʠʩʪʦʯʥʠʢʦʚ ʧʠʱʠ ʠ ʩʚʷʟʝʡ ʢʦʥʩʫʤʝʥʪʦʚ ʚ ʧʠʱʝʚʳʭ ʩʝʪʷʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʦʪʦʧʥʦʛʦ 

ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʠʣʦ ʧʨʝʦʜʦʣʝʪʴ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʪʨʦʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʠʤʦʛʦ ʞʝʣʫʜʢʦʚ. ɹʦʣʝʝ ʪʦʛʦ, ʚʘʨʠʘʮʠʠ ʠʟʦʪʦʧʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ŭ
13
ʉ ʠ ŭ

15
N 

ʦʩʦʙʝʡ ʠʟ ʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʦʪʨʘʞʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ ʩʦʩʪʘʚʝ 

ʘʩʩʠʤʠʣʠʨʦʚʘʥʥʦʡ ʧʠʱʠ, ʘ ʦʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ ŭ
13
ʉ ʠ ŭ

15
N ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʚʳʙʦʨʢʠ 

ʦʩʦʙʝʡ ʥʘ ʜʚʫʭʤʝʨʥʦʤ ʛʨʘʬʠʢʝ ("ʠʟʦʪʦʧʥʘʷ" ʥʠʰʘ) ʤʦʞʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʨʝʘʣʠʟʦʚʘʥʥʫʶ 

ʪʨʦʬʠʯʝʩʢʫʶ ʥʠʰʫ ʧʦʧʫʣʷʮʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ "ʠʟʦʪʦʧʥʳʭ" 

ʪʨʦʬʠʯʝʩʢʠʭ ʥʠʰ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʣʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʰʠʨʠʥʳ 

ʪʨʦʬʠʯʝʩʢʠʭ ʥʠʰ ʠ ʩʪʝʧʝʥʠ ʠʭ ʧʝʨʝʢʨʳʪʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʨʘʟʜʝʣʝʥʠʝ ʪʨʦʬʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʨʘʟʥʳʭ ʚʠʜʦʚ. 

ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʥʘʣʠʟ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʜʣʷ ʚʳʷʩʥʝʥʠʷ 

ʤʝʞʚʠʜʦʚʳʭ ʧʠʱʝʚʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩʠʥʪʦʧʥʳʭ ʚʠʜʦʚ ʨʘʢʦʚ-ʦʪʰʝʣʴʥʠʢʦʚ ʚ ʟʘʣ. 

ɺʦʩʪʦʢ. ɺʳʙʦʨʢʠ ʰʝʩʪʠ ʚʠʜʦʚ ʨʦʜʘ Pagurus ʙʳʣʠ ʚʟʷʪʳ ʦʜʥʦʤʦʤʝʥʪʥʦ ʠʟ ʦʜʥʦʛʦ ʙʠʦʪʦʧʘ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚʘʨʠʘʮʠʡ ʠʟʦʪʦʧʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʙʦʨʦʢ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ ʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʚʠʜʝ ʠʟʦʪʦʧʥʳʭ ʥʠʰ ʠʩʧʦʣʴʟʦʚʘʣʠ ɹʘʡʝʩʦʚʩʢʫʶ ʤʦʜʝʣʴ ʩʪʘʥʜʘʨʪʥʳʭ 

ʵʣʣʠʧʩʦʚ (SIBER) ʚ R-ʩʪʘʪʠʩʪʠʢʝ.  

ʀʟʦʪʦʧʥʳʝ ʥʠʰʠ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʩʠʥʪʦʧʥʳʭ ʧʘʛʫʨʠʜ ʧʦʢʘʟʳʚʘʶʪ ʩʣʘʙʦʝ 

ʧʝʨʝʢʨʳʪʠʝ ʠʣʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʪʘʢʦʚʦʛʦ. ɺʳʙʦʨʢʠ ʪʨʝʭ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʭ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʤ ʙʠʦʪʦʧʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʣʢʠʭ ʚʠʜʦʚ, P. minutus, P. proximus ʠ P. 

brachiomastus, ʠʤʝʣʠ ʩʦʚʝʨʰʝʥʥʦ ʦʙʦʩʦʙʣʝʥʥʳʝ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʡ ʠʟʦʪʦʧʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʜʦʣʞʥʦ ʦʪʨʘʞʘʪʴ ʧʦʣʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʪʨʦʬʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʪʠʤʠ ʚʠʜʘʤʠ ʚ ʜʘʥʥʦʤ ʤʝʩʪʝ ʠ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ, ʪ.ʝ. ʧʦʣʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʪʨʦʬʠʯʝʩʢʠʭ ʥʠʰ. ʀʟʦʪʦʧʥʘʷ ʥʠʰʘ ʯʝʪʚʝʨʪʦʛʦ ʤʝʣʢʦʛʦ ʚʠʜʘ ʧʘʛʫʨʠʜ P. 

middendorffii ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʣʠʰʴ ʩ ʪʘʢʦʚʦʡ P. proximus. ʅʘʠʙʦʣʴʰʝʝ 

ʧʝʨʝʢʨʳʪʠʝ ʠʟʦʪʦʧʥʳʭ ʥʠʰ ʦʪʤʝʯʝʥʦ ʫ ʜʚʫʭ ʢʨʫʧʥʳʭ ʚʠʜʦʚ ʧʘʛʫʨʠʜ P. pectinatus ʠ P. 

ochotensis ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʣʢʦʛʦ P. brachiomastus. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʧʘʛʫʨʠʜʳ 

ʨʘʟʣʠʯʘʣʠʩʴ ʠ ʧʦ ʰʠʨʠʥʝ ʠʟʦʪʦʧʥʦʡ ʥʠʰʠ (ʚʳʨʘʞʝʥʥʦʡ ʢʘʢ ʧʣʦʱʘʜʴ ʩʪʘʥʜʘʨʪʥʦʛʦ 
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ʵʣʣʠʧʩʘ): ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʘʷ ʥʠʰʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ P. proximus ʠ ʩʘʤʘʷ ʫʟʢʘʷ ʦʪʤʝʯʝʥʘ ʫ P. 

ochotensis. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚʧʝʨʚʳʝ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʪʨʦʬʠʯʝʩʢʠʭ ʥʠʰ ʫ ʚʩʝʷʜʥʳʭ ʛʝʥʝʨʘʣʠʩʪʦʚ ʩ ʰʠʨʦʢʠʤʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʪʨʦʬʠʯʝʩʢʠʤʠ ʥʠʰʘʤʠ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʠʟʢʠʭ ʩʠʤʧʘʪʨʠʯʝʩʢʠʭ ʚʠʜʦʚ ʥʘ ʦʜʥʦʤ ʙʠʦʪʦʧʝ. 



78 
 

ʕɺʆʃʖʎʀʗ ʇʋʊɽʄ ʅɽʆʌʋʅʂʎʀʆʅɸʃʀɿɸʎʀʀ ʆʇʋʍʆʃɽʁ: 

ʅɸʉʃɽɼʋɽʄʓɽ ʆʇʋʍʆʃʀ ʂɸʂ ʌɸʂʊʆʈ ʇʈʆɻʈɽʉʉʀɺʅʆʁ 

ʕɺʆʃʖʎʀʀ 

 

ɸ.ʇ.ʂʦʟʣʦʚ 

 

ɹʠʦʤʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ ʠ ʉ.-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

contact@biomed.spb.ru 

 

ʈʘʥʝʝ ʘʚʪʦʨʦʤ ʙʳʣʘ ʚʳʩʢʘʟʘʥʘ ʛʠʧʦʪʝʟʘ ʦ ʚʦʟʤʦʞʥʦʡ ʵʚʦʣʶʮʠʦʥʥʦʡ ʨʦʣʠ 

ʦʧʫʭʦʣʝʡ. ʉʫʪʴ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʧʫʭʦʣʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʣʝʪʦʯʥʳʭ ʤʘʩʩ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʵʢʩʧʨʝʩʩʠʠ ʵʚʦʣʶʮʠʦʥʥʦ ʥʦʚʳʭ 

ʛʝʥʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʛʝʥʦʤʘ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ʇʦʩʣʝ ʵʢʩʧʨʝʩʩʠʠ ʵʚʦʣʶʮʠʦʥʥʦ ʥʦʚʳʭ ʛʝʥʦʚ 

ʢʣʝʪʢʠ ʦʧʫʭʦʣʝʡ ʤʦʛʫʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴʩʷ ʚ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʜʘʚʘʪʴ ʥʘʯʘʣʦ 

ʥʦʚʳʤ ʪʠʧʘʤ ʢʣʝʪʦʢ, ʥʦʚʳʤ ʪʢʘʥʷʤ ʠ ʦʨʛʘʥʘʤ. 

ɺ ʜʦʢʣʘʜʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʚʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʘʚʪʦʨʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʢʦʥʮʝʧʮʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʵʚʦʣʶʮʠʦʥʥʦʡ ʨʦʣʠ ʦʧʫʭʦʣʝʡ ʧʫʪʝʤ ʠʭ ʥʝʦʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʠ. 

ɹʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʰʠʨʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʧʫʭʦʣʝʡ ʫ 

ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ; ʩʚʦʡʩʪʚʘ ʦʧʫʭʦʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʵʚʦʣʶʮʠʠ; ʦʪʥʦʰʝʥʠʝ ʦʧʫʭʦʣʝʡ ʢ ʵʚʦʣʶʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ (ʵʚʦ-ʜʝʚʦ); ʧʨʠʤʝʨʳ 

ʨʝʢʘʧʠʪʫʣʷʮʠʠ ʥʝʢʦʪʦʨʳʭ ʦʧʫʭʦʣʝʚʳʭ ʧʨʠʟʥʘʢʦʚ ʫ ʥʝʜʘʚʥʦ ʚʦʟʥʠʢʰʠʭ ʦʨʛʘʥʦʚ; ʪʠʧʳ 

ʦʧʫʭʦʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʠʛʨʘʪʴ ʨʦʣʴ ʚ ʵʚʦʣʶʮʠʠ; ʧʨʠʤʝʨʳ ʦʧʫʭʦʣʝʡ, ʫʞʝ ʩʳʛʨʘʚʰʠʭ 

ʨʦʣʴ ʚ ʵʚʦʣʶʮʠʠ; ʦʧʫʭʦʣʝʧʦʜʦʙʥʳʝ ʦʨʛʘʥʳ; ʧʦʧʫʣʷʮʠʠ ʦʧʫʭʦʣʝʥʦʩʠʪʝʣʝʡ ʢʘʢ ʧʝʨʝʭʦʜʥʳʝ 

ʬʦʨʤʳ ʚ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʵʚʦʣʶʮʠʠ; ʦʧʫʭʦʣʠ ʢʘʢ ʩʧʦʩʦʙ ʧʨʝʦʜʦʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʦʨʤʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ (developmental constraints) ʚ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʵʚʦʣʶʮʠʠ. 

ɹʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʘʚʪʦʨʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʥʝʪʨʠʚʠʘʣʴʥʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ ʦʙ ʘʢʪʠʚʘʮʠʠ ʚ ʦʧʫʭʦʣʷʭ 

ʵʚʦʣʶʮʠʦʥʥʦ ʥʦʚʳʭ ʛʝʥʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʙ ʦʧʫʭʦʣʝʚʦʡ 

ʧʨʠʨʦʜʝ ʪ.ʥ. çʰʘʧʦʯʝʢè ʫ ʟʦʣʦʪʳʭ ʨʳʙʦʢ (ʦʨʘʥʜ ʠ ʣʴʚʠʥʦʛʦʣʦʚʦʢ), ʷʚʣʷʶʱʠʭʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ. 
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ʈɸʂʀ-ʆʊʐɽʃʔʅʀʂʀ ɿɸʃʀɺɸ ɺʆʉʊʆʂ ʗʇʆʅʉʂʆɻʆ ʄʆʈʗ: 

ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ʀ ʈɽʇʈʆɼʋʂʊʀɺʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

 

ɽ.ʉ. ʂʦʨʥʠʝʥʢʦ, ʅ.ʀ. ʉʝʣʠʥ, ʆ.ʄ.ʂʦʨʥ 

 

ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʤʦʨʷ ʠʤ. ɸ.ɺ. ɾʠʨʤʫʥʩʢʦʛʦ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ 

ʙʠʦʣʦʛʠʠ ɼɺʆ ʈɸʅ, ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʷ 

kornielena@mail.ru 

 

ʈʘʢʠ-ʦʪʰʝʣʴʥʠʢʠ (Decapoda: Paguroidea), ʦʙʳʯʥʳʡ ʢʦʤʧʦʥʝʥʪ ʤʦʨʩʢʠʭ ʜʦʥʥʳʭ 

ʩʦʦʙʱʝʩʪʚ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʪ ɸʨʢʪʠʢʠ ʜʦ ɸʥʪʘʨʢʪʠʢʠ, ʦʙʠʪʘʶʪ ʦʪ ʣʠʪʦʨʘʣʠ ʜʦ 

ʛʣʫʙʠʥ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʤʝʪʨʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʫʙʝʞʠʱ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʨʘʢʦʚʠʥ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ, ʧʦʟʚʦʣʠʣʦ ʵʪʦʡ ʛʨʫʧʧʝ ʨʘʢʦʦʙʨʘʟʥʳʭ ʨʘʟʚʠʪʴ ʦʩʦʙʝʥʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʭ ʵʚʦʣʶʮʠʦʥʥʦʤʫ ʫʩʧʝʭʫ. ʈʘʢʦʚʠʥʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʘʤʦʛʦ ʞʠʚʦʪʥʦʛʦ ʠ ʵʤʙʨʠʦʥʦʚ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘ ʧʣʝʦʧʦʜʘʭ ʩʘʤʦʢ. ʆʪ ʥʘʣʠʯʠʷ ʧʦʜʭʦʜʷʱʠʭ ʨʘʢʦʚʠʥ ʟʘʚʠʩʷʪ ʪʝʤʧʳ ʨʦʩʪʘ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʦʪʰʝʣʴʥʠʢʦʚ ʠ ʠʭ ʧʣʦʜʦʚʠʪʦʩʪʴ. ʈʘʢʦʚʠʥʳ ï ʵʪʦ ʦʛʨʘʥʠʯʝʥʥʳʡ 

ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʚ ʠʟʚʝʩʪʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ ʧʦʧʫʣʷʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʩʪʨʘʪʝʛʠʶ ʨʘʢʦʚ-ʦʪʰʝʣʴʥʠʢʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʥʘʧʨʷʞʝʥʥʦʡ 

ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ ʵʪʦʪ ʨʝʩʫʨʩ ʙʫʜʝʪ ʩʨʝʜʠ ʩʠʤʧʘʪʨʠʯʝʩʢʠʭ ʚʠʜʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʣʠʯʠʝ ʧʦʜʭʦʜʷʱʠʭ ʨʘʢʦʚʠʥ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʠʭ ʩʤʝʥʝ 

ʚʟʨʦʩʣʳʤʠ ʦʩʦʙʷʤʠ, ʦʥʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʤʘʩʩʦʚʦʤ ʦʩʝʜʘʥʠʠ ʤʦʣʦʜʠ, ʢʦʪʦʨʘʷ 

ʠʤʝʝʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʝ ʨʘʟʤʝʨʳ ʠ ʜʦʣʞʥʘ ʥʘʡʪʠ ʧʝʨʚʦʝ ʚ ʩʚʦʝʡ ʞʠʟʥʠ ʫʙʝʞʠʱʝ. ʂ 

ʪʦʤʫ ʞʝ ʚ ʫʤʝʨʝʥʥʦ-ʭʦʣʦʜʥʳʭ ʚʦʜʘʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʝʨʠʦʜ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʨʝʤʷ 

ʦʩʝʜʘʥʠʷ ʣʠʯʠʥʦʢ, ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʝʥʳ.  

ɺ ʪʝʯʝʥʠʝ ʧʦʣʫʪʦʨʘ ʣʝʪ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʥʘʩʝʣʝʥʠʝ ʨʘʢʦʚ-ʦʪʰʝʣʴʥʠʢʦʚ ʥʘ 

ʥʝʙʦʣʴʰʦʤ ʫʯʘʩʪʢʝ ʜʥʘ ʚ ʨʘʡʦʥʝ ʙʠʦʩʪʘʥʮʠʠ çɺʦʩʪʦʢè ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʤʦʨʷ (ʛʣʫʙʠʥʘ 

ʦʪ 0 ʜʦ 12 ʤ). ʀʟ 12 ʚʠʜʦʚ ʨʘʢʦʚ-ʦʪʰʝʣʴʥʠʢʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʟʘʣ. ɺʦʩʪʦʢ, ʟʜʝʩʴ ʦʪʤʝʯʝʥʳ 7 

ʚʠʜʦʚ: Pagurus pectinatus, P. ochotensis, P. middendorffii, P. minutus, P. proximus, P. 

brachiomastus ʠ Areopaguristes hirsutimanus. ɼʦʣʷ ʢʨʫʧʥʳʭ P. pectinatus ʠ P. ochotensis 

ʥʝʚʝʣʠʢʘ (0.1ï1.7% ʠ 0.1ï2.2%). ʉʨʝʜʠ ʤʝʣʢʠʭ ʚʠʜʦʚ ʜʦʣʷ A. hirsutimanus ʠ P. 

middendorffii ʪʘʢʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʘ (0.5ï3.1% ʠ 0.2ï1.3%). ʆʩʪʘʣʴʥʳʝ ʪʨʠ ʚʠʜʘ ï ʤʘʩʩʦʚʳʝ: 

ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʣ P. minutus (71.5 ʠ 67.7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), 

ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʙʳʣ P. proximus (45.4 ʠ 47.1%), ʜʦʣʷ P. 
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brachiomastus ʤʝʥʷʣʘʩʴ ʦʪ 9.4% ʟʠʤʦʡ ʜʦ12.8% ʣʝʪʦʤ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʦʮʝʥʠʚʘʣʠ 

ʜʦʣʶ ʩʘʤʦʢ ʩ ʢʣʘʜʢʘʤʠ ʷʠʮ ʥʘ ʧʣʝʦʧʦʜʘʭ ʠ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʷʠʮ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʧʝʨʠʦʜʘ ʠʥʢʫʙʘʮʠʠ ʷʠʮ, ʘ 

ʪʘʢʞʝ ʚʨʝʤʷ ʚʳʭʦʜʘ ʣʠʯʠʥʦʢ ʚ ʧʣʘʥʢʪʦʥ. ɼʘʥʥʳʝ ʦ ʧʝʨʠʦʜʝ ʥʘʭʦʞʜʝʥʠʷ ʟʦʵʘ ʨʘʟʥʳʭ 

ʚʠʜʦʚ ʨʘʢʦʚ-ʦʪʰʝʣʴʥʠʢʦʚ ʚ ʧʣʘʥʢʪʦʥʝ ʟʘʣ. ɺʦʩʪʦʢ ʧʦʣʫʯʝʥʳ ʥʘʤʠ ʚ ʪʝʯʝʥʠʝ 2004ï2014 ʛʛ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʣʠʯʠʥʦʯʥʦʛʦ ʧʣʘʥʢʪʦʥʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʝʨʚʳʤʠ ʫʞʝ ʚ ʘʧʨʝʣʝ ʚ 

ʧʣʘʥʢʪʦʥʝ ʧʦʷʚʣʷʶʪʩʷ ʣʠʯʠʥʢʠ P. pectinatus, ʚ ʪʝʯʝʥʠʝ ʤʘʷ ʚʩʪʨʝʯʘʶʪʩʷ ʟʦʵʘ P. 

middendorffii. ʕʪʦ ʭʦʣʦʜʦʣʶʙʠʚʳʝ ʚʠʜʳ (ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʡ ʠ ʙʦʨʝʘʣʴʥʳʡ). ʇʦʷʚʣʝʥʠʝ ʟʦʵʘ 

ʩʫʙʪʨʦʧʠʯʝʩʢʦ-ʥʠʟʢʦʙʦʨʝʘʣʴʥʦʛʦ ʚʠʜʘ A. hirsutimanus ʧʨʠʫʨʦʯʝʥʦ ʢ ʧʝʨʠʦʜʫ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (ʠʶʣʴïʘʚʛʫʩʪ). ʃʠʯʠʥʢʠ ʞʝ ʦʩʪʘʣʴʥʳʭ ʯʝʪʳʨʝʭ ʚʠʜʦʚ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʂʘʢʠʝ ʞʝ ʨʘʟʣʠʯʠʷ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʮʠʢʣʘʭ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʩʥʠʟʠʪʴ ʤʝʞʚʠʜʦʚʫʶ ʢʦʥʢʫʨʝʥʮʠʶ, ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʠʤʧʘʪʨʠʯʝʩʢʠʭ ʨʘʢʦʚ-ʦʪʰʝʣʴʥʠʢʦʚ 

ʟʘʣ. ɺʦʩʪʦʢ? ʏʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʤʳ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʣʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʝʭ ʚʠʜʦʚ: P. proximus, P. brachiomastus ʠ P. minutus. 

ʉʫʱʝʩʪʚʫʶʪ ʜʘʥʥʳʝ ʧʦ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ P. proximus ʠʟ ʟʘʣ. 

ʍʘʢʦʜʘʪʝ (ʦ-ʚ ʍʦʢʢʘʡʜʦ, ʗʧʦʥʠʷ). ʆʜʥʘʢʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʧʨʠʙʨʝʞʥʳʭ ʧʦʧʫʣʷʮʠʡ, 

ʦʙʠʪʘʶʱʠʭ ʥʘ ʨʘʟʥʳʭ ʰʠʨʦʪʘʭ, ʤʝʞʜʫ ʚʠʜʘʤʠ ʠ ʚʥʫʪʨʠ ʥʠʭ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʚʘʨʠʘʥʪʦʚ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ. ɿʘʣ. ɺʦʩʪʦʢ ʩ ʥʠʟʢʠʤʠ ʟʠʤʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ï 

ʵʪʦ ʩʘʤʦʝ ʩʝʚʝʨʥʦʝ ʠʟ ʠʟʚʝʩʪʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ P. proximus ʠ P. minutus. ɸʥʘʣʠʟ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ P. proximus ʠʟ ʟʘʣ. ɺʦʩʪʦʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʟʘʤʝʪʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʦʛʦ ʚʠʜʘ ʠʟ ʟʘʣ. ʍʘʢʦʜʘʪʝ. ʗʡʮʝʥʦʩʥʳʝ ʩʘʤʢʠ P. proximus ʚ 

ʟʘʣ. ʍʘʢʦʜʘʪʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩ ʷʥʚʘʨʷïʬʝʚʨʘʣʷ ʜʦ ʠʶʥʷïʠʶʣʷ, ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 7 

ʜʦ 21ÁC. ʉʘʤʢʠ ʩ ʷʡʮʘʤʠ ʥʘ ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʧʦʷʚʣʷʶʪʩʷ ʫʞʝ ʚ ʬʝʚʨʘʣʝïʤʘʨʪʝ. 

ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʦʪʩʫʪʩʪʚʠʝ ʩʠʥʭʨʦʥʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ ʢʣʘʜʦʢ ʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʟʘʣ. 

ʍʘʢʦʜʘʪʝ ʟʘ ʩʝʟʦʥ ʨʘʟʤʥʦʞʝʥʠʷ ʩʘʤʢʠ P. proximus ʤʦʛʫʪ ʚʳʥʘʰʠʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʘʜʦʢ 

ʷʠʮ. ɺ ʟʘʣ. ɺʦʩʪʦʢ ʷʡʮʝʥʦʩʥʳʝ ʩʘʤʢʠ ʚʩʪʨʝʯʘʣʠʩʴ ʙ·ʣʴʰʫʶ ʯʘʩʪʴ ʛʦʜʘ ʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ 

ʪʦʣʴʢʦ ʚ ʩʝʥʪʷʙʨʝïʥʦʷʙʨʝ. ʋʞʝ ʚ ʜʝʢʘʙʨʝ ʧʦʷʚʣʷʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʩʘʤʢʠ ʩ ʷʡʮʘʤʠ, 

ʨʘʚʥʦʤʝʨʥʦ ʟʘʧʦʣʥʝʥʥʳʤʠ ʞʝʣʪʢʦʤ. ɺ ʷʥʚʘʨʝïʘʧʨʝʣʝ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʷʡʮʝʥʦʩʥʳʭ ʩʘʤʦʢ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʣʦ, ʦʜʥʘʢʦ ʚ ʪʝʯʝʥʠʝ ʵʪʠʭ ʤʝʩʷʮʝʚ ʦʪʣʦʞʝʥʥʳʝ 

ʷʡʮʘ ʥʝ ʨʘʟʚʠʚʘʣʠʩʴ, ʘ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʦʩʪʦʷʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʢʦʷ ʠʣʠ 

ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʜʠʘʧʘʫʟʳ. ɺ ʥʘʯʘʣʝ ʤʘʷ ʷʡʮʘ ʥʘ ʧʣʝʦʧʦʜʘʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʫ ʚʩʝʭ ʩʘʤʦʢ, 

ʧʦʷʚʣʝʥʠʝ ʚ ʵʪʦ ʚʨʝʤʷ ʩʘʤʦʢ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʟʘʚʝʨʰʝʥʠʠ ʧʝʨʠʦʜʘ 

ʧʦʢʦʷ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ ʦʩʦʙʝʡ, ʦʪʣʦʞʠʚʰʠʭ 

ʷʡʮʘ ʚ ʜʝʢʘʙʨʝ, ʵʤʙʨʠʦʥʘʣʴʥʘʷ ʜʠʘʧʘʫʟʘ ʧʨʦʜʦʣʞʘʣʘʩʴ ʦʢʦʣʦ 5 ʤʝʩʷʮʝʚ, ʘ ʧʝʨʠʦʜ 

ʠʥʢʫʙʘʮʠʠ ʷʠʮ ʜʣʠʣʩʷ ʜʦ ʧʦʣʫʛʦʜʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʝʤ ʧʦʟʞʝ ʩʘʤʢʠ ʧʨʠʩʪʫʧʘʣʠ ʢ 
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ʨʘʟʤʥʦʞʝʥʠʶ, ʪʝʤ ʢʦʨʦʯʝ ʙʳʣʘ ʜʠʘʧʘʫʟʘ. ʋ ʩʘʤʦʢ, ʦʪʣʦʞʠʚʰʠʭ ʷʡʮʘ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ, ʦʥʘ, 

ʚʝʨʦʷʪʥʦ, ʦʪʩʫʪʩʪʚʦʚʘʣʘ. 

ʗʚʣʝʥʠʝ ʟʘʜʝʨʞʢʠ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʷʠʮ (ʵʤʙʨʠʦʥʘʣʴʥʘʷ ʜʠʘʧʘʫʟʘ) 

ʠʟʚʝʩʪʥʦ ʜʣʷ ʤʥʦʛʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. ʉʧʫʩʪʷ 3ï4 ʩʫʪʦʢ ʧʦʩʣʝ ʥʝʨʝʩʪʘ ʥʘ ʩʪʘʜʠʠ ʛʘʩʪʨʫʣʳ 

ʷʡʮʘ ʧʝʨʝʩʪʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʧʝʨʠʦʜ ʧʦʢʦʷ ʤʦʞʝʪ ʜʣʠʪʴʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ. ʅʘʣʠʯʠʝ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʜʠʘʧʘʫʟʳ, ʢʘʢ ʠ ʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʥʝ 

ʷʚʣʷʶʪʩʷ ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ. ʉʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ï ʦʜʠʥ ʠʟ 

ʩʘʤʳʭ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʜʠʘʧʘʫʟʳ ʫ ʚʦʜʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. 

ʕʤʙʨʠʦʥʘʣʴʥʘʷ ʜʠʘʧʘʫʟʘ ʠʟʤʝʥʷʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʠʥʢʫʙʘʮʠʠ ʷʠʮ, 

ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ ʚʳʭʦʜ ʣʠʯʠʥʦʢ, ʩʜʚʠʛʘʷ ʝʛʦ ʢ ʧʝʨʠʦʜʫ ʦʙʠʣʠʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʚʣʠʷʷ ʪʝʤ ʩʘʤʳʤ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʦʪʦʤʩʪʚʘ.  

ʂ ʩʝʨʝʜʠʥʝ ʤʘʷ ʚ ʟʘʣ. ɺʦʩʪʦʢ ʜʦʣʷ ʩʘʤʦʢ P. proximus ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʟʘʤʝʪʥʦ 

ʩʥʠʞʘʝʪʩʷ, ʧʨʝʦʙʣʘʜʘʶʪ ʩʘʤʢʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ. ɺ ʧʦʩʣʝʜʥʠʭ ʯʠʩʣʘʭ ʤʘʷ ʠ ʥʘʯʘʣʝ ʠʶʥʷ ʚ 

ʧʣʘʥʢʪʦʥʝ ʧʦʷʚʣʷʶʪʩʷ ʟʦʵʘ ʵʪʦʛʦ ʚʠʜʘ. ɺ ʩʝʨʝʜʠʥʝ ʠʶʥʷïʠʶʣʝ ʜʦʣʷ ʷʡʮʝʥʦʩʥʳʭ ʩʘʤʦʢ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩʥʦʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50%. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʢ ʠ ʚ ʟʘʣ. 

ʍʘʢʦʜʘʪʝ, ʚ ʟʘʣ. ɺʦʩʪʦʢ ʩʘʤʢʠ P. proximus ʤʦʛʫʪ ʚʳʥʘʰʠʚʘʪʴ ʥʝ ʦʜʥʫ ʢʣʘʜʢʫ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʟʦʵʘ ʵʪʦʛʦ ʚʠʜʘ ʚ ʧʣʘʥʢʪʦʥʝ ʜʦ ʩʝʥʪʷʙʨʷ ʚʢʣʶʯʠʪʝʣʴʥʦ. ɺ 

ʤʘʝ, ʚ ʧʝʨʚʦʡ ʚʦʣʥʝ ʥʝʨʝʩʪʘ, ʨʘʟʚʠʪʠʝ ʷʠʮ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʩʠʥʭʨʦʥʥʦ, ʘ ʚʦ ʚʨʝʤʷ 

ʣʝʪʥʝʛʦ ʥʝʨʝʩʪʘ ʩʠʥʭʨʦʥʥʦʩʪʴ ʥʘʨʫʰʘʝʪʩʷ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʷʡʮʝʥʦʩʥʳʝ ʩʘʤʢʠ 

ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ, ʢ ʪʦʤʫ ʞʝ ʧʨʠ ʨʘʚʥʦʡ ʜʣʠʥʝ ʪʝʣʘ ʚʝʩʥʦʡ ʩʘʤʢʠ ʠʤʝʶʪ ʟʥʘʯʠʤʦ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʚ ʢʣʘʜʢʘʭ, ʯʝʤ ʣʝʪʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ ʦʙʠʣʴʥʳʡ ʚʝʩʝʥʥʠʡ ʚʳʭʦʜ 

ʣʠʯʠʥʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʩʩʦʚʦʝ ʧʦʧʦʣʥʝʥʠʝ ʧʦʧʫʣʷʮʠʠ, ʪʦ ʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʡ 

ʧʦʚʪʦʨʥʳʡ ʥʝʨʝʩʪ ʧʦʟʚʦʣʷʝʪ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ. ʇʘʨʘʟʠʪʳ ʥʘ ʨʘʢʘʭ-ʦʪʰʝʣʴʥʠʢʘʭ ʵʪʦʛʦ ʚʠʜʘ ʥʝ 

ʦʙʥʘʨʫʞʝʥʳ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ P. proximus, ʫ P. brachiomastus ʷʡʮʝʥʦʩʥʳʝ ʩʘʤʢʠ ʦʪʤʝʯʝʥʳ ʩ ʢʦʥʮʘ 

ʬʝʚʨʘʣʷïʥʘʯʘʣʘ ʤʘʨʪʘ ʜʦ ʢʦʥʮʘ ʘʚʛʫʩʪʘ. ʂʦʣʠʯʝʩʪʚʦ ʷʡʮʝʥʦʩʥʳʭ ʩʘʤʦʢ ʧʦʩʪʝʧʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʧʣʦʪʴ ʜʦ ʩʝʨʝʜʠʥʳ ʤʘʷ. ɺ ʤʘʝ ʜʦʣʷ ʩʘʤʦʢ ʩ ʷʡʮʘʤʠ ʥʘ ʧʣʝʦʧʦʜʘʭ ʙʣʠʟʢʘ, 

ʥʦ ʥʝ ʜʦʩʪʠʛʘʝʪ 100%. ɺ ʨʘʟʚʠʪʠʠ ʵʪʦʛʦ ʚʠʜʘ, ʚʝʨʦʷʪʥʦ, ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʵʤʙʨʠʦʥʘʣʴʥʘʷ ʜʠʘʧʘʫʟʘ, ʦʜʥʘʢʦ ʦʥʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʤʝʥʝʝ ʪʨʝʭ ʤʝʩʷʮʝʚ. ʃʠʯʠʥʢʠ ʚ 

ʧʣʘʥʢʪʦʥʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʥʘʯʘʣʝ ʠʶʥʷ. ɺ ʠʶʥʝïʘʚʛʫʩʪʝ ʢʦʣʠʯʝʩʪʚʦ ʷʡʮʝʥʦʩʥʳʭ ʩʘʤʦʢ 

ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ, ʚʩʪʨʝʯʘʶʪʩʷ ʩʘʤʢʠ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ, ʨʘʟʚʠʪʠʝ ʷʠʮ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʩʠʥʭʨʦʥʥʦ. ɺ ʩʝʥʪʷʙʨʝ ʚʩʝ ʩʘʤʢʠ, ʥʘʡʜʝʥʥʳʝ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʠ ʙʝʟ ʷʠʮ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʘʤʢʠ ʵʪʦ ʚʠʜʘ ʟʘ ʩʝʟʦʥ ʨʘʟʤʥʦʞʝʥʠʷ ʚʳʥʘʰʠʚʘʶʪ ʝʜʠʥʩʪʚʝʥʥʫʶ ʢʣʘʜʢʫ 

ʷʠʮ. ʆʜʥʘʢʦ ʟʦʵʘ P. brachiomastus ʚʩʪʨʝʯʘʣʠʩʴ ʠ ʚ ʦʢʪʷʙʨʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
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ʧʦ ʛʣʫʙʠʥʘʤ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʪʦʪ ʚʠʜ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 6 ʠ ʙʦʣʝʝ ʤʝʪʨʦʚ, ʘ ʫ 

ʩʘʤʦʢ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ, ʨʘʟʚʠʪʠʝ ʷʠʮ ʤʦʞʝʪ ʟʘʧʘʟʜʳʚʘʪʴ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ P. brachiomastus ʜʦʣʷ ʦʩʦʙʝʡ ʩ ʧʘʨʘʟʠʪʠʯʝʩʢʠʤʠ ʠʟʦʧʦʜʘʤʠ ʥʘ ʧʣʝʦʥʝ ʠ 

ʧʦʜ ʢʘʨʘʧʘʢʩʦʤ ʠʣʠ ʩ ʵʢʩʪʝʨʥʘʤʠ ʢʦʨʥʝʛʦʣʦʚʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʜʦʩʪʠʛʘʣʘ 33%. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʵʪʠʭ ʧʘʨʘʟʠʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʢʘʩʪʨʘʮʠʠ ʨʘʢʦʚ-ʦʪʰʝʣʴʥʠʢʦʚ. 

ʋ ʩʘʤʦʛʦ ʤʝʣʢʦʚʦʜʥʦʛʦ ʚʠʜʘ P. minutus ʧʝʨʠʦʜ ʧʦʢʦʷ ʚ ʨʘʟʚʠʪʠʠ ʷʠʮ ʦʪʩʫʪʩʪʚʫʝʪ, 

ʩʘʤʢʠ ʩ ʷʡʮʘʤʠ ʥʘ ʧʣʝʦʧʦʜʘʭ ʧʦʷʚʣʷʶʪʩʷ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ ï ʥʘʯʘʣʝ ʤʘʷ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʜʦ 

ʥʘʯʘʣʘ ʩʝʥʪʷʙʨʷ. ɺ ʦʢʪʷʙʨʝ 2014 ʛ. ʦʪʤʝʯʝʥʦ ʥʝʙʦʣʴʰʦʝ (ʥʝ ʙʦʣʝʝ 5%) ʢʦʣʠʯʝʩʪʚʦ 

ʷʡʮʝʥʦʩʥʳʭ ʩʘʤʦʢ ʩ ʷʡʮʘʤʠ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ. ʋ ʝʜʠʥʠʯʥʳʭ ʷʡʮʝʥʦʩʥʳʭ ʩʘʤʦʢ, 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʷʥʚʘʨʝ, ʥʘ ʧʣʝʦʧʦʜʘʭ ʥʘʭʦʜʠʣʠʩʴ ʣʠʰʴ ʦʩʪʘʪʢʠ ʢʣʘʜʢʠ, ʘ ʚʥʫʪʨʠ ʷʠʮ 

ʙʳʣʠ ʚʠʜʥʳ ʩʣʝʜʳ ʨʘʟʨʫʰʝʥʠʷ. ʉ ʬʝʚʨʘʣʷ ʠ ʜʦ ʢʦʥʮʘ ʘʧʨʝʣʷ ʷʡʮʝʥʦʩʥʳʝ ʩʘʤʢʠ ʫ P. 

minutus ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʚ ʥʘʯʘʣʝ ʤʘʷ ʩʘʤʢʠ ʧʨʠʩʪʫʧʘʣʠ ʢ ʨʘʟʤʥʦʞʝʥʠʶ, ʨʘʟʚʠʪʠʝ ʷʠʮ ʰʣʦ 

ʙʝʟ ʟʘʜʝʨʞʢʠ, ʘʩʠʥʭʨʦʥʥʦ, ʢ ʢʦʥʮʫ ʤʝʩʷʮʘ ʚʩʪʨʝʯʘʣʠʩʴ ʩʘʤʢʠ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ. ɺ ʢʦʥʮʝ 

ʠʶʣʷ ï ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ ʟʘʤʝʪʥʦ (ʜʦ 90%) ʚʦʟʨʦʩʣʘ ʜʦʣʷ ʩʘʤʦʢ ʩ ʥʝʜʘʚʥʦ ʦʪʣʦʞʝʥʥʳʤʠ 

ʷʡʮʘʤʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʪʦʨʥʳʡ ʥʝʨʝʩʪ, ʥʝ ʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʡ, ʯʝʤ ʧʝʨʚʳʡ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʩʘʤʦʢ ʪʨʝʭ ʛʨʫʧʧ, ʦʪʤʝʯʝʥʥʦʝ ʚ ʦʢʪʷʙʨʝ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʷʚʣʝʥʠʷ ʫ ʵʪʦʛʦ ʚʠʜʘ ʝʱʝ ʦʜʥʦʡ ʛʝʥʝʨʘʮʠʠ ʧʦʪʦʤʩʪʚʘ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʟʦʵʘ P. minutus ʚ ʦʢʪʷʙʨʝ, ʧʝʨʠʦʜ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʠʯʠʥʦʢ ʵʪʦʛʦ ʚʠʜʘ ʚ 

ʧʣʘʥʢʪʦʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʪʘʢʦʚʳʤ P. brachiomastus. ʉʪʝʧʝʥʴ ʟʘʨʘʞʝʥʥʦʩʪʠ ʧʘʨʘʟʠʪʘʤʠ ʫ P. 

minutus ʪʘʢʞʝ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ ʠ ʜʦʩʪʠʛʘʣʘ 17%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʟʘʣ. ɺʦʩʪʦʢ P. proximus ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʦʣʝʨʘʥʪʥʫʶ ʩʪʨʘʪʝʛʠʶ, 

ʧʨʠʚʦʜʷʱʫʶ ʢ ʨʘʟʚʠʪʠʶ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʜʠʘʧʘʫʟʳ ʚ ʦʪʚʝʪ ʥʘ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʵʪʦʛʦ ʚʠʜʘ ʦʢʦʣʦ 9 ʤʝʩʷʮʝʚ, ʟʘ ʩʝʟʦʥ 

ʨʘʟʤʥʦʞʝʥʠʷ ʩʘʤʢʠ ʚʳʥʘʰʠʚʘʶʪ ʜʚʝ ʢʣʘʜʢʠ ʷʠʮ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʷʡʮʝʥʦʩʥʳʭ ʩʘʤʦʢ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʥʘʯʘʣʝ ʤʘʷ. ʋ P. brachiomastus ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʝʨʠʦʜ ʜʣʠʪʩʷ ʦʢʦʣʦ 6 

ʤʝʩʷʮʝʚ, ʩʘʤʢʠ ʚʳʥʘʰʠʚʘʶʪ ʦʜʥʫ ʢʣʘʜʢʫ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʷʡʮʝʥʦʩʥʳʭ ʩʘʤʦʢ 

ʦʪʤʝʯʝʥʦ ʚ ʢʦʥʮʝ ʤʘʷ. ʋ P. minutus ʧʝʨʠʦʜ ʨʘʟʤʥʦʞʝʥʠʷ ʜʣʠʪʩʷ ʥʝ ʙʦʣʝʝ 5 ʤʝʩʷʮʝʚ, ʜʦʣʷ 

ʷʡʮʝʥʦʩʥʳʭ ʩʘʤʦʢ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘ ʚ ʢʦʥʮʝ ʠʶʥʷ ï ʥʘʯʘʣʝ ʠʶʣʷ ʚʦ ʚʨʝʤʷ ʚʪʦʨʦʛʦ ʧʠʢʘ 

ʥʝʨʝʩʪʘ. ʉʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ ʈʠʟʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ ʪʨʦʧʠʯʝʩʢʠʤʠ ʚʠʜʘʤʠ, 

ʨʘʟʤʥʦʞʘʶʱʠʤʠʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ, ʨʘʟʣʠʯʠʷ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʮʠʢʣʘʭ ʨʘʢʦʚ-

ʦʪʰʝʣʴʥʠʢʦʚ ʧʦʷʚʠʣʠʩʴ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʤʝʞʚʠʜʦʚʫʶ ʣʠʯʠʥʦʯʥʫʶ ʢʦʥʢʫʨʝʥʮʠʶ ʟʘ 

ʧʠʱʫ ʠ ʨʘʢʦʚʠʥʳ. ʀ ʭʦʪʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʛʨʘʥʠʯʠʚʘʶʪ ʩʝʟʦʥ ʨʘʟʤʥʦʞʝʥʠʷ 

ʨʘʢʦʚ-ʦʪʰʝʣʴʥʠʢʦʚ ʚ ʟʘʣ. ɺʦʩʪʦʢ, ʥʝʩʦʚʧʘʜʝʥʠʝ ʧʠʢʦʚ ʥʝʨʝʩʪʘ ʫ ʩʠʤʧʘʪʨʠʯʝʩʢʠʭ ʚʠʜʦʚ 

ʧʦʟʚʦʣʷʝʪ ʠʭ ʣʠʯʠʥʢʘʤ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʦʩʝʜʘʪʴ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʨʘʟʚʠʪʠʠ ʷʠʮ 

ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʜʠʘʧʘʫʟʳ, ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʝʡ ʚʳʭʦʜ ʣʠʯʠʥʦʢ ʚ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ 



83 
 

ʤʦʤʝʥʪ, ʚʳʩʦʢʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ, ʥʘʣʠʯʠʝ ʜʚʫʭ ʢʣʘʜʦʢ ʷʠʮ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ ʨʘʟʤʥʦʞʝʥʠʷ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʧʘʨʘʟʠʪʦʚ ï ʩʦʯʝʪʘʥʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʫʩʧʝʭ P. 

proximus.  
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REGARDING CORE ISSUES OF THE ORIGIN OF L IFE 

 

ʕ.ʗ. ʂʦʩʪʝʮʢʠʡ 

 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ 

kostetskiy.yeya@dvfu.ru 

 

ʕʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʞʠʚʳʭ ʩʠʩʪʝʤ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʪʝʨʤʦʜʠʥʘʤʠʢʠ; 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʚ ʞʠʚʳʭ ʩʠʩʪʝʤʘʭ; ʢʘʢ ʠ ʧʦʯʝʤʫ ʚʦʟʥʠʢ 

ʤʘʪʨʠʯʥʳʡ ʤʝʭʘʥʠʟʤ; ʦ ʛʝʥʝʪʠʯʝʩʢʦʤ ʢʦʜʝ ʠ ʚʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʝ ʝʛʦ ʚʳʨʦʞʜʝʥʥʦʩʪʠ ʠ 

ʦʪʢʫʜʘ ʙʨʘʣʠʩʴ ʧʝʨʚʳʝ ʙʝʣʢʠ ʜʣʷ ʨʠʙʦʩʦʤ? ʗ ʥʝ ʙʫʜʫ ʚʩʪʫʧʘʪʴ ʚ ʜʠʩʢʫʩʩʠʶ ʧʦ ʧʦʚʦʜʫ 

ʵʪʠʭ ʧʨʦʙʣʝʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʚʝʩʴʤʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʥʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳ, ʘ ʧʨʦʩʪʦ ʠʟʣʦʞʫ 

ʩʚʦʝ ʚʠʜʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ, ʠʩʭʦʜʷ ʠʟ ʪʝʦʨʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʞʠʟʥʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʥʦʡ 

ʨʘʥʝʝ. ʈʝʯʴ ʠʜʝʪ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʨʦʪʦʢʣʝʪʦʢ ʧʨʦ- ʠ ʵʫʢʘʨʠʦʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʨʠ ʫʯʘʩʪʠʠ 

ʵʣʝʤʝʥʪʦʚ ʛʘʟʦʚʦʡ ʬʘʟʳ (NH3, CH4 ʠ ʉO2); ʘʧʘʪʠʪʦʚʦʡ ʤʘʪʨʠʮʳ ʠ ʩʦʢʨʠʩʪʘʣʣʠʟʫʶʱʠʭʩʷ ʩ 

ʥʝʡ ʤʠʥʝʨʘʣʦʚ (ʢʘʨʙʦʥʘʪʘʧʘʪʠʪ, ʢʘʣʴʮʠʪ, ʩʣʶʜʘ), ʠʤʝʶʱʠʭ ʚʟʘʠʤʦʩʦʛʣʘʩʦʚʘʥʥʳʝ 

ʧʨʦʧʦʨʮʠʠ [E. Y. Kostetsky. The Possibility of the Formation of Protocells and Their Structural 

Components on the Basis of the Apatite Matrix and Cocrystallizing Minerals. Journal of 

Biological Physics 31: 607ï638, 2005]. ɺ ʪʝʦʨʠʠ ʧʦʜʨʦʙʥʦ ʠʟʣʘʛʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʥʪʝʟʘ 

ʪʦʣʴʢʦ ʧʫʨʠʥ ʧʠʨʠʤʠʜʠʥʦʚʳʭ ʦʩʥʦʚʘʥʠʡ, ʮʝʧʝʡ ɼʅʂ, ʈʅʂ, ʥʫʢʣʝʦʥʨʦʪʝʠʜʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʠ ʙʝʣʢʦʚ ʥʘ ʘʧʘʪʠʪʦʚʦʡ ʤʘʪʨʠʮʝ ʠ ʩʦʢʨʠʩʪʘʣʣʠʟʫʶʱʠʭʩʷ ʩ ʥʝʡ ʤʠʥʝʨʘʣʘʭ.  

ʆ ʩʠʥʪʝʟʝ ʧʨʦʪʦʢʣʝʪʦʢ ʙʝʟ ʥʘʨʫʰʝʥʠʷʘʷ ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʪʝʨʤʦʜʠʥʘʤʠʢʠ. 

ʆʧʠʩʘʥʥʳʡ ʥʘʤʠ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʡ ʧʨʦʪʦʢʣʝʪʢʠ ʩ ʧʦʤʦʱʴʶ ʤʠʥʝʨʘʣʴʥʦʡ 

ʤʘʪʨʠʮʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʝʥʜʝʥʮʠʠ ʧʨʠʨʦʜʳ ʢ ʙʝʩʧʦʨʷʜʢʫ, ʪ. ʝ. ʚʦʟʨʘʩʪʘʥʠʶ ʵʥʪʨʦʧʠʠ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʚʪʦʨʳʤ ʟʘʢʦʥʦʤ ʪʝʨʤʦʜʠʥʘʤʠʢʠ. ʉʠʥʪʝʟ ʙʠʦʧʦʣʠʤʝʨʦʚ ʚ ʢʨʠʩʪʘʣʣʝ 

ʠʜʝʪ ʩ ʧʦʪʝʨʝʡ ʯʘʩʪʠ ʵʥʝʨʛʠʠ ʢʨʠʩʪʘʣʣʘ, ʟʘ ʩʯʝʪ ʩʤʝʥʳ ʪʠʧʦʚ ʩʚʷʟʝʡ ʠ ʟʘʤʝʥʳ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʥʘ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ. ɺ ʩʪʨʫʢʪʫʨʝ ʧʨʦʪʦʢʣʝʪʢʠ 

ʧʦʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ, ʩʪʝʨʝʦʩʧʝʮʠʬʠʯʝʩʢʘʷ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʴ ʠ ʩʥʠʞʝʥʠʝ ʠʦʥʥʳʭ ʩʚʷʟʝʡ, ʢʦʪʦʨʳʝ ʥʘ ʧʦʨʷʜʦʢ ʩʣʘʙʝʝ ʢʦʚʘʣʝʥʪʥʳʭ ʠ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ. ʀʟʤʝʥʷʝʪʩʷ ʞʝʩʪʢʘʷ ʩʠʩʪʝʤʘ ʩʚʷʟʝʡ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʤʠʥʝʨʘʣʦʚ. ɺ ʮʝʣʦʤ ʵʥʪʨʦʧʠʷ ʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ ʵʥʪʨʦʧʠʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ.  
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ʇʨʦʙʣʝʤʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʩʠʤʤʝʪʨʠʠ. ʇʦʠʩʢʠ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʛʣʠ ʙʳ ʚʳʟʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʩʠʤʤʝʪʨʠʠ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ, ʧʦʢʘ ʥʠ ʢ ʯʝʤʫ 

ʥʝ ʧʨʠʚʝʣʠ, ʭʦʪʷ ʫʨʦʚʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʫʛʣʫʙʣʷʝʪʩʷ. ʄʳ ʙʫʜʝʤ 

ʠʩʭʦʜʠʪʴ ʠʟ ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʘʤʠ ʪʝʦʨʠʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ ʥʘ ʢʦʤʧʣʝʢʩʝ ʤʠʥʝʨʘʣʴʥʳʭ 

ʢʨʠʩʪʘʣʣʦʚ, ʥʝ ʧʳʪʘʷʩʴ ʥʘʨʫʰʠʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʟʘʢʦʥʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ʆʜʥʦʡ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʠʚʦʡ ʤʘʪʝʨʠʠ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʯʝʩʢʘʷ ʤʦʣʝʢʫʣʷʨʥʘʷ ʘʩʠʤʤʝʪʨʠʷ (ʢʠʨʘʣʴʥʦʩʪʴ) (chirality ï right- or lefthandednees) 

ʛʣʘʚʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʨʛʘʥʠʟʤʦʚ ï ʙʝʣʢʦʚ ʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ. ɺʤʝʩʪʝ 

ʩ ʪʝʤ ʚʦʧʨʦʩʳ, ʧʦʯʝʤʫ ʚ ʩʦʩʪʘʚʝ ʙʝʣʢʦʚ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ Lʘ̀ʤʠʥʦʢʠʩʣʦʪʳ, ʘ ʚ 

ʩʦʩʪʘʚʝ ʥʫʢʣʝʦʧʨʦʪʝʠʜʦʚ ï D c̀ʘʭʘʨʘ, ʘ ʥʝ ʠʭ ʨʘʮʝʤʠʯʝʩʢʘʷ ʩʤʝʩʴ, ʦʩʪʘʶʪʩʷ ʙʝʟ ʦʪʚʝʪʘ. 

ʕʪʦʡ ʧʨʦʙʣʝʤʝ ʧʦʩʚʷʱʝʥ ʦʙʟʦʨ [Avetisov V.A. Mirror symmetry breaking at the molecular 

level / V.A. Avetisov, V.I. Goldanskii // Proc. Natl. Acad. Sci. USA . 1996. V. 93, N 21. P. 

11435-11442], ʚ ʢʦʪʦʨʦʤ ʧʨʠʚʝʜʝʥʘ ʥʝʦʙʭʦʜʠʤʘʷ ʙʠʙʣʠʦʛʨʘʬʠʷ. ʀʟ ʦʙʟʦʨʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʧʨʦʙʣʝʤʘ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʦʡ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʠʯʠʥʘ ʢʠʨʘʣʴʥʦʩʪʠ ʩʚʷʟʘʥʘ ʩ 

ʚʥʝʰʥʠʤ, ʥʝʩʠʤʤʝʪʨʠʯʥʳʤ (ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʤ ʦʪ ʮʝʥʪʨʘ ɿʝʤʣʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ) 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʢʠʨʘʣʴʥʳʭ ʤʠʥʝʨʘʣʦʚ 

(ʘʧʘʪʠʪ, ʢʘʨʙʦʥʘʪʘʧʘʪʠʪ, ʢʘʣʴʮʠʪ ï ʦʧʪʠʯʝʩʢʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ). çʂʦʛʜʘ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʠʯʠʥʳ ʚʳʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʝʜʩʪʚʠʷ, ʪʦ ʵʣʝʤʝʥʪʳ ʩʠʤʤʝʪʨʠʠ ʧʨʠʯʠʥ ʜʦʣʞʥʳ 

ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʚʳʟʚʘʥʥʳʭ ʠʤʠ ʩʣʝʜʩʪʚʠʷʭè (ʮʠʪ. ʇʦ ʄ.ʂʶʨʠ, 1968, [ʂʶʨʠ ʄ. ʇʴʝʨ ʂʶʨʠ. 

ʇʝʨʝʚʝʜʝʥʦ ʩ ʬʨʘʥʮʫʟʩʢʦʛʦ. ɻʣʘʚʥʳʡ ʨʝʜ. ʌʨʘʥʢ ɽ.ʄ. /ʄ.ʂʶʨʠ. - M.: ʅʘʫʢʘ, 1968. ʈ.28]). 

ʋ ʤʠʥʝʨʘʣʦʚ, ʬʦʨʤʠʨʦʚʘʚʰʠʭ ʧʝʨʚʠʯʥʫʶ ʢʦʨʫ ɿʝʤʣʠ ʠʟ ʨʘʩʧʣʘʚʦʚ, ʚʩʝʛʜʘ ʩʪʨʫʢʪʫʨʥʦ 

ʚʳʜʝʣʷʝʪʩʷ ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ʯʘʩʪʠ. ʈʝʟʫʣʴʪʘʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʦʢʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ 

ʚʳʩʦʢʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨ. ʅʘ ʢʨʠʩʪʘʣʣʘʭ ʰʝʣ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʡ (ʩʥʠʟʫ ʚʚʝʨʭ) 

ʠ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʩʠʥʪʝʟ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʙʝʣʢʦʚ ʧʦ ʧʨʠʥʮʠʧʫ çʩʧʠʨʘʣʴ ʚ ʩʧʠʨʘʣʴè, 

ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʘʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʘʮʝʤʠʯʝʩʢʦʡ ʩʤʝʩʠ, ʥʦ ʥʝ ʧʨʝʧʷʪʩʪʚʦʚʘʣʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʨʘʚʦʡ ʠʣʠ ʣʝʚʦʡ ʩʧʠʨʘʣʠ. ʂʠʨʘʣʴʥʦʩʪʴ ʤʠʥʝʨʘʣʦʚ, ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʩʠʥʪʝʟʘ ʠ ʧʨʠʥʮʠʧ çʩʧʠʨʘʣʴ ʚ ʩʧʠʨʘʣʴè, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʧʨʝʜʝʣʠʣʠ ʩʪʨʫʢʪʫʨʥʫʶ 

ʘʩʠʤʤʝʪʨʠʶ ʤʦʥʦʤʝʨʥʳʭ ʟʚʝʥʴʝʚ ʅʂ ʠ ʙʝʣʢʦʚ (Lʘ̀ʤʠʥʦʢʠʩʣʦʪ ʠ Dʩ̀ʘʭʘʨʦʚ).  

ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʪʨʠʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʤʝʭʘʥʠʟʤ ʤʘʪʨʠʯʥʦʛʦ ʩʠʥʪʝʟʘ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʪʨʘʥʩʣʷʮʠʠ ʚʦʟʥʠʢ ʚ ʜʝʬʝʢʪʥʦʡ ʦʙʣʘʩʪʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʩʦʢʨʠʩʪʘʣʣʠʟʫʶʱʠʭʩʷ ʤʠʥʝʨʘʣʦʚ ʘʧʘʪʠʪʘ, ʢʘʨʙʦʥʘʪʘʧʘʪʠʪʘ ʠ 

ʢʘʣʴʮʠʪʘ, ʠʤʝʶʱʠʭ ʚʟʘʠʤʦʩʦʛʣʘʩʦʚʘʥʥʳʝ ʧʨʦʧʦʨʮʠʠ, ʧʨʠ ʫʯʘʩʪʠʠ ʨʘʜʠʢʘʣʦʚ ʠ ʠʦʥʦʚ 

ʛʘʟʦʚʦʡ ʬʘʟʳ (NH3, CH4 ʠ ʉO2). ʕʪʦ ʦʙʣʘʩʪʴ ʨʠʪʤʠʯʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, 

ʠʟʦʤʦʨʬʥʳʭ ʟʘʤʝʱʝʥʠʡ ʠ ʚʘʢʘʥʩʠʡ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʬʣʫʢʪʫʘʮʠʠ ʵʥʝʨʛʠʠ 
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ʪʝʧʣʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʘʪʦʤʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʤʠʥʝʨʘʣʦʚ, ʚʝʜʫʱʠʭ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʯʘʛʘ 

ʙʝʩʧʦʨʷʜʢʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʙʨʦʩʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʚʠʜʝ 

ʩʪʨʘʪʠʬʠʢʘʮʠʦʥʥʳʭ ʟʦʥ. ʇʝʨʝʭʦʜ ʢ ʜʝʬʝʢʪʥʦʡ ʟʦʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʘʩʪʘʥʠʝʤ 

ʙʝʩʧʦʨʷʜʢʘ ʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʢʨʠʩʪʘʣʣʝ ʫʧʦʨʷʜʦʯʝʥʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʩʪʨʘʪʠʬʠʢʘʮʠʦʥʥʳʭ ʟʦʥ. ɺʩʝ ʵʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʩʪʨʫʢʪʫʨʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ 

ʥʫʢʣʝʦʧʨʦʪʝʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʉʠʩʪʝʤʘ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʧʨʦʧʦʨʮʠʡ ʠ ʥʘʣʠʯʠʝ 

ʩʪʨʘʪʠʬʠʢʘʮʠʦʥʥʳʭ ʟʦʥ ʚ ʨʝʰʝʪʢʘʭ ʤʠʥʝʨʘʣʦʚ ʟʘʜʘʶʪ ʝʜʠʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ 

ʙʫʜʫʱʠʭ ʧʨʦʪʦʢʣʝʪʦʢ. ɺ ʟʦʥʝ ʘʧʘʪʠʪʘ ʠ ʢʘʨʙʦʥʘʪʘʧʘʪʠʪʘ ʩʘʤʦʦʨʛʘʥʠʟʦʚʳʚʘʣʩʷ ʪʨʦʡʥʦʡ 

ʢʦʤʧʣʝʢʩ ï ɼʅʂ, ʈʅʂ, ʙʝʣʦʢ, ʧʦ ʧʨʠʥʮʠʧʫ ʩʪʝʨʝʦʩʧʝʮʠʬʠʯʝʩʢʦʡ ʢʦʤʧʣʠʤʝʥʪʘʨʥʦʩʪʠ, 

çʩʧʠʨʘʣʴ ʚ ʩʧʠʨʘʣʴè. ɽʛʦ ʦʩʥʦʚʘ ï ʜʚʦʡʥʘʷ ʩʧʠʨʘʣʴ ɼʅʂ. ʇʝʨʝʭʦʜ ʚ ʢʨʠʩʪʘʣʣʝ ʘʧʘʪʠʪʘ ʦʪ 

ʙʝʟʜʝʬʝʢʪʥʦʡ ʦʙʣʘʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʙʝʩʧʦʨʷʜʢʘ ʨʝʘʣʠʟʦʚʳʚʘʣʩʷ ʚ ʨʘʟʤʝʨʘʭ ʠ ʩʧʝʮʠʬʠʢʝ 

ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʛʝʥʘʭ ɼʅʂ, ʚ ʚʠʜʝ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʦʪ ʩʘʪʝʣʣʠʪʥʦʡ ʟʦʥʳ 

(ʥʝʠʥʬʦʨʤʘʪʠʚʥʦʡ ʯʘʩʪʠ ɼʅʂ ʫ ʵʫʢʘʨʠʦʪ) ʢ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʪʦʨʝʥʥʦʡ ʟʦʥʝ ʧʨʝ-ʪɼʅʂ, 

ʫʤʝʨʝʥʥʦ ʧʦʚʪʦʨʝʥʥʦʡ ʟʦʥʝ ʧʨʝ-ʨɼʅʂ ʠ ʫʥʠʢʘʣʴʥʦʡ ʟʦʥʝ ʛʝʥʦʚ ʧʨʝ-ʤɼʅʂ. ʂʦʤʧʣʝʤʝʥʪʘʨʥʦ 

ʵʪʠʤ ʦʙʣʘʩʪʷʤ ʚ ʟʦʥʝ ʢʘʨʙʦʥʘʪʘʧʘʪʠʪʘ ʬʦʨʤʠʨʦʚʘʣʩʷ ʈʅʂ-ʙʝʣʢʦʚʳʡ ʢʦʤʧʣʝʢʩ. ʂʘʞʜʘʷ ʧʨʝ-

ʪʈʅʂ ʚ ʤʘʪʨʠʮʝ ʢʨʠʩʪʘʣʣʘ ʩʪʝʨʝʦʩʧʝʮʠʬʠʯʝʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣʘ ʩʦ ʩʚʦʠʤ ʙʝʣʢʦʤ 

(ʙʫʜʫʱʝʡ ʘʤʠʥʦʘʮʠʣ-ʪʈʅʂ-ʩʠʥʪʝʪʘʟʦʡ), ʢʦʪʦʨʳʡ ʫʞʝ ʠʤʝʣ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ɸʊʌ ʠ 

ʘʤʠʥʦʢʠʩʣʦʪʫ. ʂʘʞʜʘʷ ʧʨʝ-ʨʈʅʂ ʠ ʧʨʝ-ʤʈʅʂ ʪʦʞʝ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩʦ ʩʚʦʠʤʠ ʙʝʣʢʘʤʠ, 

ʢʦʪʦʨʳʭ ʙʳʣʦ ʤʥʦʛʦ, ʚ ʩʠʣʫ ʙʦʣʴʰʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʵʪʠʭ ʬʨʘʛʤʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝ-ʪʈʅʂ. ɿʘ ʧʝʨʚʳʤʠ ʙʝʣʢʘʤʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʩ ɼʅʂ ʠʣʠ ʈʅʂ, 

ʩʣʝʜʦʚʘʣʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʛʠʭ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʙʝʣʢʦʚ. ʅʘ 

ʚʪʦʨʦʤ ʵʪʘʧʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʜʳ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ʧʝʨʝʭʦʜʠʣ ʚ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʤʝʪʘʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʛʣʦ ʙʳʪʴ 

ʥʘʨʫʰʝʥʦ ʠʟʤʝʥʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ, ʧʦʷʚʣʝʥʠʝʤ ʧʨʦʪʦʢʣʝʪʦʢ ʠ ʟʘʧʫʩʢʦʤ 

ʤʘʪʨʠʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ.  

 ʆ ʛʝʥʝʪʠʯʝʩʢʦʤ ʢʦʜʝ ʠ ʚʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʝ ʝʛʦ ʚʳʨʦʞʜʝʥʥʦʩʪʠ. ɼʅʂ ï ʵʪʦ 

ʚʠʨʪʫʘʣʴʥʳʡ ʥʦʩʠʪʝʣʴ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ 

ʚʳʰʝ, ʥʘ ʜʚʫʭ ʪʠʧʘʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʘʧʘʪʠʪʘ ï ʙʝʟʜʝʬʝʢʪʥʦʡ (ʩʘʪʝʣʠʪʥʘʷ, ʥʝ 

ʠʥʬʦʨʤʘʪʠʚʥʘʷ ɼʅʂ, ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʥʝ ʦ ʯʝʤ) ʠ ʜʝʬʝʢʪʥʦʡ (ʦʩʪʘʣʴʥʳʝ ʪʠʧʳ 

ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʧʨʝ-ɼʅʂ ʩ ʥʘʨʘʩʪʘʶʱʝʡ ʜʝʬʝʢʪʥʦʩʪʴʶ ʦʪ ʧʨʝ-ʪɼʅʂ ʜʦ ʧʨʝ-ʤɼʅʂ). 

ɺʠʨʪʫʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʢʦʜʦʥʦʚ ʧʨʝ-ʤɼʅʂ (ʙʫʜʫʱʘʷ ʤʈʅʂ) ʥʝ ʟʥʘʝʪ, ʢʘʢʘʷ ʘʤʠʥʦʢʠʩʣʦʪʘ 

(ɸʂ) ʝʡ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʘ ʪʈʅʂ, ʢʘʢ ʠ ʩʘʤʘ ʪʈʅʂ. ʀʩʪʠʥʥʳʤ ʥʦʩʠʪʝʣʝʤ ʪʘʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʘʤʠʥʦʘʮʠʣ-ʪʈʅʂ-ʩʠʥʪʝʪʘʟʘ (ɸɸ-ʪʈʅʂ-ʩʠʨʪʝʪʘʟʘ), ʢʦʪʦʨʘʷ 

ʩʪʝʨʝʦʩʧʝʮʠʬʠʯʝʩʢʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦ ʩʚʷʟʘʥʘ ʩʦ ʩʚʦʝʡ ʪʈʅʂ (ʠʭ ʤʦʞʝʪ ʙʳʪʴ ʦʪ 2 ʜʦ 6 

ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʜʣʠʥʝ ʠ ʩʦʩʪʘʚʫ ʥʫʢʣʝʦʪʠʜʦʚ), ɸʊʌ ʠ ɸʂ ʠ 
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ʦʧʨʝʜʝʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʫ ʘʥʪʠʢʦʜʦʥʘ ʚ ʪʈʅʂ, ʥʦ ʠ ɸʂ ʜʣʷ ʩʚʦʝʡ ʪʈʅʂ. ʉʣʝʜʫʝʪ 

ʥʘʧʦʤʥʠʪʴ, ʯʪʦ ʚ ʢʣʝʪʦʯʥʳʭ ʙʝʣʢʘʭ ʝʩʪʴ 20 ʘʤʠʥʦʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʢʦʜʠʨʫʶʪʩʷ 61 

ʪʨʠʧʣʝʪʥʳʤ ʘʥʪʠʢʦʜʦʥʦʤ ʧʨʠ ʫʯʘʩʪʠʠ 20 ɸɸ-ʪʈʅʂ-ʩʠʥʪʝʪʘʟ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʩʠʥʪʝʪʘʟʘ 

ʫʟʥʘʝʪ ʪʦʣʴʢʦ ʩʚʦʶ ɸʂ, ʘʢʪʠʚʠʨʫʝʪ ʝʝ ʩ ʧʦʤʦʱʴʶ ɸʊʌ, ʬʦʨʤʠʨʫʝʪ ʩʚʦʠ ʘʥʪʠʢʦʜʦʥʳ ʚ ʪʈʅʂ 

ʜʣʷ ʩʚʦʝʡ ɸʂ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʦʩʪʘʚʘ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʪʈʅʂ, ʧʦʤʦʛʘʝʪ ɸɸ-

ʪʈʅʂ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʶ ɸʂ ʨʠʙʦʩʦʤʝ. ʂʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ? ɺ ʜʝʬʝʢʪʥʦʡ ʟʦʥʝ ʘʧʘʪʠʪʘ ʠ 

ʢʘʨʙʦʥʘʪʘʧʘʪʠʪʘ ʬʦʨʤʠʨʫʝʪʩʷ ʪʨʦʡʥʦʡ ʢʦʤʧʣʝʢʩ (ʩʧʠʨʘʣʴ ʚ ʩʧʠʨʘʣʴ), ʩʦʩʪʦʷʱʠʡ ʠʟ ɼʅʂ (ʥʘ 

ʘʧʘʪʠʪʝ), ʧʨʝ-ʪʈʅʂ ʠ ʙʫʜʫʱʝʡ ɸɸ-ʪʈʅʂ-ʩʠʥʪʝʪʘʟʳ (ʥʘ ʢʘʨʙʦʥʘʪʘʧʘʪʠʪʝ), ʩʚʷʟʘʥʥʳʭ 

ʩʪʝʨʝʦʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʤʠ ʩʚʷʟʷʤʠ. ʋʞʝ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʠʤʝʣʠʩʴ ʚʩʝ ʙʝʣʢʠ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʧʣʠʢʘʮʠʠ, ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʪʨʘʥʩʣʷʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʚʦʠʤʠ ʈʅʂ, 

ʭʦʪʷ ʨʠʙʦʩʦʤʘʣʴʥʳʡ ʘʧʧʘʨʘʪ ʝʱʸ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʠ ʥʝ ʧʨʠʩʪʫʧʠʣ ʢ ʚʳʧʦʣʥʝʥʠʶ ʩʚʦʝʡ 

ʬʫʥʢʮʠʠ. ɺ ʤʦʤʝʥʪ ʧʝʨʝʭʦʜʘ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʟ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ (ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʚʦʜʳ) ʥʘʯʠʥʘʝʪʩʷ ʨʘʩʢʨʫʪʢʘ ʢʦʤʧʣʝʢʩʘ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʨʝʚʨʘʱʝʥʠʷʤʠ ɸɸ-ʪʈʅʂ-ʩʠʥʪʝʪʘʟʳ, ʪʈʅʂ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ɸɸ-ʪʈʅʂ. ʇʨʠ ʵʪʦʤ ʨʘʟʥʳʝ ʩʪʨʫʢʪʫʨʳ ʪʈʅʂ ʜʣʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ɸʂ ʩ 

ʧʦʤʦʱʴʶ ʬʝʨʤʝʥʪʘ ʧʨʠʦʙʨʝʪʘʶʪ ʝʜʠʥʳʡ ʚʳʨʦʞʜʝʥʥʳʡ ʘʥʪʠʢʦʜʦʥ, ʚ ʢʦʪʦʨʦʤ ʟʥʘʯʘʱʠʤʠ 

ʦʩʪʘʶʪʩʷ ʪʦʣʴʢʦ ʜʚʘ ʧʝʨʚʳʭ ʥʫʢʣʝʦʪʠʜʘ ʜʣʷ ʣʶʙʳʭ ɸʂ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʬʝʨʤʝʥʪ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʪʈʅʂ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʧʝʪʣʠ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʘʥʪʠʢʦʜʦʥʘ ʥʘ ʧʨʝ-ʪʈʅʂ ʚ ʪʨʦʡʥʦʤ ʢʦʤʧʣʝʢʩʝ ʦʪʚʝʯʘʝʪ ɸɸ-ʪʈʅʂ-ʩʠʥʪʝʪʘʟʘ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ 

ʦʥʘ ʫʟʥʘʝʪ ʩʚʦʶ ɸʂ, ʘ ʥʝ ɼʅʂ, ʩ ʢʦʪʦʨʦʡ ʩʚʷʟʘʥʘ ʠʩʭʦʜʥʘʷ ʧʨʝ-ʪʈʅʂ. ɺʩʪʨʝʯʘ ɸɸ-ʪʈʅʂ ʩʦ 

ʩʚʦʠʤ ʢʦʜʦʤ ʥʘ ʤʈʅʂ ʨʠʙʦʩʦʤʳ, ʧʨʦʠʟʦʡʜʝʪ ʧʦʟʜʥʝʝ ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʧʦ ʩʧʠʨʘʣʠ ɼʅʂ. 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʧʦʯʝʤʫ ʢʦʜ ʪʨʠʧʣʝʪʥʳʡ ʜʣʷ ʚʩʝʭ ɸʂ ʧʨʠ ʚʳʨʦʞʜʝʥʥʦʩʪʠ ʧʦ ʪʨʝʪʴʝʤʫ 

ʥʫʢʣʝʦʪʠʜʫ. ʅʠʢʘʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ 3 ʠʣʠ 2 ʥʫʢʣʝʦʪʠʜʘʤʠ ʠ 1 ɸʂ 

ʥʝʪ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʣʝʛʢʦ ʦʩʫʱʝʩʪʚʠʪʴ ʯʝʨʝʟ ʙʝʣʢʦʚʫʶ ʤʦʣʝʢʫʣʫ ɸɸ-ʪʈʅʂ-ʩʠʥʪʝʪʘʟʳ, 

ʠʤʝʶʱʫʶ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʭ ʩʦʦʪʚʝʪʩʪʚʠʡ ʤʝʞʜʫ ʩʚʦʠʤʠ ɸʂ ʠ ʧʨʝ-

ʪʈʅʂ ʠ ʫʩʪʨʦʠʪʴ ʦʜʥʫ ʥʫʞʥʫʶ ɸʂ ʥʘ ʧʨʝ-ʪʈʅʂ ʩ ʧʦʤʦʱʴʶ ɸʊʌ. ʂʩʪʘʪʠ, ʯʪʦ ʠ ʜʝʣʘʝʪ ʩ 

ʫʩʧʝʭʦʤ ɸɸ-ʪʈʅʂ-ʩʠʥʪʝʪʘʟʘ ʚ ʢʣʝʪʢʝ, ʥʝ ʜʦʧʫʩʢʘʷ ʧʦʜʤʝʥʳ ʩʚʦʝʡ ɸʂ ʠ ʠʟʤʝʥʝʥʠʷ 

ʘʥʪʠʢʦʜʦʥʘ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʨʦʞʜʝʥʥʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʜʘ ʧʦ ʪʨʝʪʴʝʤʫ ʥʫʢʣʝʦʪʠʜʫ. ʈʘʥʝʝ 

[Kostetsky, 2005] ʤʳ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ ʘʧʘʪʠʪʘ, ʬʦʨʤʠʨʫʶʪʩʷ 3 

ʧʘʨʳ ʦʩʥʦʚʘʥʠʡ (ʧʫʨʠʥ- ʧʠʨʠʤʠʜʠʥ ) ʥʘ ʚʳʩʦʪʝ 0, 50,100 (ʦʙʣʘʩʪʴ Ca I), ʧʨʠ ʵʪʦʤ ʪʨʝʪʴʷ ʧʘʨʘ 

ʚʩʝʛʜʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʷʯʝʝʢ. ʕʪʦ ʦʙʣʘʩʪʴ ʧʦʚʳʰʝʥʥʦʡ ʬʣʫʢʪʫʘʮʠʠ ʵʥʝʨʛʠʠ ʠ, ʧʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʚʳʨʦʞʜʝʥʥʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʜʘ. 

ʆʪʢʫʜʘ ʙʨʘʣʠʩʴ ʧʝʨʚʳʝ ʙʝʣʢʠ ʜʣʷ ʨʠʙʦʩʦʤ? ʂʘʞʜʘʷ ʧʨʝ-ʨʈʅʂ, ʢʘʢ ʠ ʧʨʝ-ʪʈʅʂ 

ʪʦʞʝ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩʦ ʩʚʦʠʤʠ ʙʝʣʢʘʤʠ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝ-ʪʈʅʂ, ʠʭ ʙʳʣʦ ʤʥʦʛʦ, ʚ ʩʠʣʫ 
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ʙʦʣʴʰʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʵʪʠʭ ʬʨʘʛʤʝʥʪʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝ-ʪʈʅʂ. ɿʘ ʧʝʨʚʳʤʠ 

ʙʝʣʢʘʤʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʩ ʧʨʝ-ʨʈʅʂ, ʩʣʝʜʦʚʘʣʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʛʠʭ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʙʝʣʢʦʚ. ʇʝʨʝʭʦʜ ʢʦʤʧʣʝʢʩʘ (ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ ʚʦʜʳ) ʠʟ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʤʝʪʘʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʠʚʦʜʠʣ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʠʙʦʩʦʤ ʠʟ 

ʨʈʅʂ ʩʦ ʩʚʦʠʤʠ ʙʝʣʢʘʤʠ ʠ ʟʘʧʫʩʢʫ ʤʘʪʨʠʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʕʪʦʤʫ ʘʢʪʠʚʥʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʦ 85% ʦʙʨʘʱʝʥʥʳʭ ʧʦʚʪʦʨʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʝ-ʨʈʅʂ. 

ʅʝ ʟʜʝʩʴ ʣʠ ʣʝʞʠʪ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ, ʦʪʢʫʜʘ ʙʨʘʣʠʩʴ ʧʝʨʚʳʝ ʙʝʣʢʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʠʙʦʩʦʤ ʠ ʘʮʠʣʠʨʦʚʘʥʠʷ ʪʈʅʂ ʠ ʧʦʯʝʤʫ ʠʭ ʪʘʢ ʤʥʦʛʦ ʚ ʢʣʝʪʢʝ, ʧʨʠʪʦʤ, 

ʯʪʦ ʩʠʩʪʝʤʘ ʩʠʥʪʝʟʘ ʙʝʣʢʦʚ ʝʱʝ ʥʝ ʛʦʪʦʚʘ? 

ɺʩʝ ʚʳʰʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʛʠʧʦʪʝʟʳ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʝʜʠʥʳʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʤʠ ʤʠʥʝʨʘʣʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʞʠʚʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʥʝ ʜʦʧʫʩʢʘʶʪ ʠʭ ʚʦʣʴʥʦʛʦ ʪʨʘʢʪʦʚʘʥʠʷ. ɺʩʝ ʵʪʦ ʦʧʨʝʜʝʣʠʣʦ ʝʜʠʥʩʪʚʦ ʚʩʝʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʞʠʚʳʭ ʩʠʩʪʝʤ. 
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ʂ ɺʆʇʈʆʉʋ ʆ ʇʈʆʀʉʍʆɾɼɽʅʀʀ ʀɻʃʆʂʆɾʀʍ 

ON A QUESTION OF THE ECHYNODERMATAôS ORIGIN  

 

ʕ.ʗ. ʂʦʩʪʝʮʢʠʡ  

 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ 

kostetskiy.yeya@dvfu.ru 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʚʝʜʝʥ ʧʦʠʩʢ 

ʚʦʟʤʦʞʥʳʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠʛʣʦʢʦʞʠʭ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʛʣʦʢʦʞʠʭ: 1) ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʚ ʨʘʟʚʠʪʠʠ (ɹʝʢʣʝʤʠʰʝʚ, 1964); 2) ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʠʩʫʱʠʝ 

ʧʨʠʤʠʪʠʚʥʳʤ (ʜʨʝʚʥʠʤ) ʤʦʨʩʢʠʤ ʙʝʩʧʦʟʚʦʥʦʯʥʳʤ; 3) ʜʚʦʡʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ï ʥʘʣʠʯʠʝ ʛʝʥʦʚ çʨʘʩʪʠʪʝʣʴʥʦʛʦè ʪʠʧʘ (ʨʠʙʫʣʦʟʘ-1,6ʜʠʬʦʩʬʘʪ 

ʢʘʨʙʦʢʩʠʣʘʟʘ (RUBISCO), ʭʣʦʨʦʬʠʣʣʘ, ʢʩʘʥʪʦʬʠʣʣʘ, ʢʘʨʘʪʠʥʦʠʜʦʚ, ʬʠʢʦʙʠʣʠʥʦʚ), 

ʩʦʝʜʠʥʝʥʠʡ çʨʘʩʪʠʪʝʣʴʥʦʛʦ ʪʠʧʘè (ʪʨʠʪʝʨʧʝʥʦʚʳʝ ʠ ʩʪʝʨʦʠʜʥʳʝ ʛʣʠʢʦʟʠʜʳ, ʭʠʥʦʠʜʥʳʝ 

ʧʠʛʤʝʥʪʳ ʠ ʨʘʟʣʠʯʥʳʝ ʢʘʨʘʪʠʥʦʠʜʳ, ʬʠʪʦʩʬʠʥʛʦʟʠʥʦʚʳʝ ʦʩʥʦʚʘʥʠʷ ʠ 

ʩʫʣʴʬʦʭʠʥʦʚʦʟʠʣʜʠʘʮʠʣʛʣʠʮʝʨʠʜ, ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʥʦʩʘʭʘʨʠʜʦʚ ʠ ʚʠʪʘʤʠʥʦʚ ʠ ʜʨ.) ʠ 

çʞʠʚʦʪʥʦʛʦ ʪʠʧʘè; 4) ʩʤʝʥʘ ʙʠʣʘʪʝʨʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ ʫ ʣʠʯʠʥʦʯʥʦʡ ʩʪʘʜʠʠ ʥʘ 

ʨʘʜʠʘʣʴʥʫʶ ʫ ʚʟʨʦʩʣʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʄʳ ʩʯʠʪʘʣʠ, ʯʪʦ ʦʙʱʠʝ ʧʨʠʟʥʘʢʠ, ʧʨʠʩʫʱʠʝ 

ʠʛʣʦʢʦʞʠʤ ʠ ʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ, ʠʤʝʶʪ ʛʝʥʝʪʠʯʝʩʢʫʶ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʠ ʚ ʚʠʜʝ 

ʙʣʠʟʢʠʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʣʠ ʛʦʤʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ ʜʦʣʞʥʳ ʧʨʦʷʚʣʷʪʴʩʷ ʥʘ 

ʥʦʚʦʤ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʚʦʡʩʪʚʝʥʥʦʤ ʠʛʣʦʢʦʞʠʤ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʠʛʣʦʢʦʞʠʭ ʤʦʛʣʘ 

ʙʳʪʴ ʛʨʫʧʧʘ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʙʝʩʩʢʝʣʝʪʥʳʭ ʧʣʘʥʢʪʦʥʥʳʭ ʨʘʜʠʦʣʷʨʠʡ ʚ ʩʠʤʙʠʦʟʝ ʩ 

ʦʜʥʦʢʣʝʪʦʯʥʳʤʠ ʞʛʫʪʠʢʦʥʦʩʮʘʤʠ ʠʟ ʪʠʧʘ ʩʘʨʢʦʤʘʩʪʠʛʦʧʦʨ. ʇʨʠʯʝʤ, ʪʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʳʡ 

ʘʥʘʣʠʟ ʧʨʠʟʥʘʢʦʚ ʦʙʦʠʭ ʩʠʤʙʠʦʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʛʣʦʢʦʞʠʭ.  

ʄʝʭʘʥʠʟʤ ʧʝʨʝʭʦʜʘ ʦʪ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʬʦʨʤ ʢ ʤʥʦʛʦʢʣʝʪʦʯʥʳʤ ʦʨʛʘʥʠʟʤʘʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʵʥʝʨʛʠʜʥʦʡ ʪʝʦʨʠʠ ʍʘʜʞʠ, ʠʩʭʦʜʷ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʷʜʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʦʢʘʟʘʣʠʩʴ 

ʚ ʤʦʤʝʥʪ ʧʝʨʝʭʦʜʘ ʥʘ ʥʦʚʫʶ ʩʪʫʧʝʥʴ ʨʘʟʚʠʪʠʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʙʝʩʩʢʝʣʝʪʥʳʝ 

ʨʘʜʠʦʣʷʨʠʠ ʩ ʩʠʤʙʠʦʪʠʯʝʩʢʠʤʠ ʞʛʫʪʠʢʦʥʦʩʮʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʦʧʨʝʩʥʝʥʠʷ ʠ (ʠʣʠ) ʧʦʭʦʣʦʜʘʥʠʷ ʦʩʝʜʘʣʠ ʥʘ ʜʥʦ ʠ ʧʦʩʣʝ ʛʠʙʝʣʠ ʩʠʤʙʠʦʥʪʦʚ 
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ʘʩʩʠʤʠʣʠʨʦʚʘʣʠ ʯʘʩʪʴ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʘʩʪʴ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʫʪʝʡ. ʇʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʚ ʜʦʢʝʤʙʨʠʠ ʩʯʠʪʘʝʪʩʷ ʢʘʪʘʩʪʨʦʬʘ ʢʦʪʦʨʦʡ 

ʧʦʜʚʝʨʛʣʘʩʴ ʧʣʘʥʝʪʘ ɿʝʤʣʷ ʧʦʩʣʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʥʝʙʝʩʥʳʤ ʪʝʣʦʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʠʟʤʝʥʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

ʄʦʱʥʦʤʫ ʨʘʟʚʠʪʠʶ ʢʘʣʴʮʠʝʚʦʛʦ ʩʢʝʣʝʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʠʟʙʳʪʦʯʥʦʝ ʥʘʢʦʧʣʝʥʠʝ 

CO2 ʚʩʣʝʜʩʪʚʠʠ ʫʪʨʘʪʳ ʩʠʤʙʠʦʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʞʜʝ ʫʪʠʣʠʟʠʨʦʚʘʣʠ CO2, ʛʝʥʝʪʠʯʝʩʢʠ 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʙʝʣʢʘ, ʠʥʠʮʠʠʨʫʶʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʶ CaCO3, ʘ ʪʘʢʞʝ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʜʳʭʘʥʠʷ, ʧʨʠ ʠʟʙʳʪʢʝ ʪʨʦʬʠʢʠ ʚ ʧʨʠʜʦʥʥʳʭ ʩʣʦʷʭ. ʇʦʩʣʝʜʥʝʝ ʙʳʣʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʴʶ ʬʠʪʦ- ʠ, ʚʝʨʦʷʪʥʦ, ʯʘʩʪʠ ʟʦʦʧʣʘʥʢʪʦʥʘ. 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʨʘʟʚʠʪʠʝ ʩʢʝʣʝʪʘ ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʦʙʱʠʡ ʨʦʩʪ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʣʠʢʘʨʠʦʥʘ (ʚʦʟʤʦʞʥʦ ʯʝʨʝʟ ʩʪʘʜʠʶ ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʠ) ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ 

ʦʨʛʘʥʦʠʜʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʦʡ ʬʦʨʤʦʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʢʝʣʝʪʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʚʝʣʠ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʧʣʘʟʤʳ, ʤʝʤʙʨʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʧʨʝʜʝʣʘʭ 

ʩʢʝʣʝʪʘ ʠ ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʨʘʩʯʣʝʥʝʥʠʝ ʝʜʠʥʦʡ ʮʠʪʦʧʣʘʟʤʳ ʩ ʤʦʟʘʠʯʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʷʜʝʨ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʣʝʪʢʠ. ʇʨʦʠʩʭʦʜʠʣʘ ʩʝʛʨʝʛʘʮʠʷ ʧʦʣʠʢʘʨʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʤʥʦʛʦʢʣʝʪʦʯʥʫʶ.  

ɺ ʩʚʝʪʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʛʠʧʦʪʝʟʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʨʦʣʴ 

ʭʠʥʦʠʜʥʳʭ, ʢʘʨʘʪʠʥʦʠʜʥʳʭ ʠ ʜʨʫʛʠʭ ʧʠʛʤʝʥʪʦʚ, ʤʦʥʦ-, ʜʠʛʘʣʘʢʪʦʟʠʣ- ʠ 

ʩʫʣʴʬʦʭʠʥʦʚʦʟʠʣʜʠʘʮʠʣʛʣʠʮʝʨʠʥʘ (ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ) 

ʫ ʠʛʣʦʢʦʞʠʭ ʚ ʩʚʷʟʠ ʩʦ ʩʣʘʙʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʦʡ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ 

ʩʣʘʙʳʤ ʨʘʟʚʠʪʠʝʤ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʛʣʦʢʦʞʠʝ 

ʤʦʛʫ ʜʦ 6 ʤʝʩʷʮʝʚ ʦʙʭʦʜʠʪʴʩʷ ʙʝʟ ʧʠʪʘʥʠʷ ʙʝʟ ʟʥʘʯʠʤʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ʆʪʩʫʪʩʪʚʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʚʳʪʝʩʥʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʘʟʦʪʦʤ 

ʠʣʠ ʛʝʣʠʝʤ) ʪʘʢʞʝ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʠʛʣʦʢʦʞʠʭ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʙʠʣʘʪʝʨʘʣʴʥʘʷ ʣʠʯʠʥʦʯʥʘʷ ʩʪʘʜʠʷ ʠʛʣʦʢʦʞʠʭ ʝʩʪʴ 

ʨʝʢʘʧʠʪʫʣʷʮʠʷ ʧʨʠʟʥʘʢʦʚ ʙʳʚʰʠʭ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʞʛʫʪʠʢʦʥʦʩʮʝʚ, ʘ ʚʟʨʦʩʣʘʷ ʬʦʨʤʘ ï 

ʨʝʢʘʧʠʪʫʣʷʮʠʷ ʧʨʠʟʥʘʢʦʚ ʙʳʚʰʠʭ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʨʘʜʠʦʣʷʨʠʡ ʩ ʠʭ ʨʘʜʠʘʣʴʥʦʡ 

ʩʠʤʤʝʪʨʠʝʡ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʤʦʨʩʢʠʭ ʣʠʣʠʡ,ʟʚʝʟʜ 

ʠ ʝʞʝʡ ʙʳʣʠ ʙʝʩʩʢʝʣʝʪʥʳʝ ʧʨʝʜʢʠ ʨʘʜʠʦʣʷʨʠʡ ʪʠʧʘ Naselaria, Spumellaria, Acantharia ʠ 

Phaeodaria ʚ ʩʠʤʙʠʦʟʝ ʩ ʬʠʪʦʤʘʩʪʠʛʠʥʘʤʠ, ʘ ʛʦʣʦʪʫʨʠʡ - ʨʘʜʠʦʣʷʨʠʠ ʪʠʧʘ Sticholonchea ʚ 

ʩʠʤʙʠʦʟʝ ʩ ʛʝʪʝʨʦʪʨʦʬʥʳʤʠ Rhizomastigina. 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʘʜʠʦʣʷʨʠʠ ʧʨʦʰʣʠ ʧʝʨʚʳʝ ʵʪʘʧʳ ʘʜʘʧʪʘʮʠʠ ï (ʜʦ ʧʦʣʠʧʣʦʠʜʥʦʡ 

ʠʣʠ ʧʦʣʠʵʥʝʨʛʠʜʥʦʡ ʩʠʩʪʝʤʳ) ʧʨʠʤʝʨʥʦ ʪʘʢʞʝ, ʢʘʢ ʠ ʠʛʣʦʢʦʞʠʝ. ʆʜʥʘʢʦ, ʠʩʭʦʜʥʦ 

ʦʙʣʘʜʘʷ ʠʥʳʤʠ ʩʢʝʣʝʪ-ʩʠʥʪʝʟʠʨʫʶʱʠʤʠ ʙʝʣʢʘʤʠ, ʦʥʠ ʬʦʨʤʠʨʦʚʘʣʠ ʩʪʨʦʥʮʠʝʚʳʡ ʠ 
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ʢʨʝʤʥʠʝʚʳʡ ʩʢʝʣʝʪ ʠ ʧʦ ʥʝʷʩʥʳʤ ʧʨʠʯʠʥʘʤ ʥʝ ʩʤʦʛʣʠ ʧʝʨʝʡʪʠ ʯʝʨʝʟ ʩʪʘʜʠʶ 

ʦʜʥʦʢʣʝʪʦʯʥʦʩʪʠ. ɺʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ?, ʥʝʜʦʩʪʘʪʦʢ 

ʪʨʦʬʠʢʠ ʢ ʤʦʤʝʥʪʫ ʨʘʩʯʣʝʥʝʥʠʷ ʝʜʠʥʦʡ ʮʠʪʦʧʣʘʟʤʳ?, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʝʣʝʪʘ ʠʟ Sr ʠ Si, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʚ ʤʘʣʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Ca?. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʦʥʠ ʢʘʢ ʠ ʠʛʣʦʢʦʞʠʝ, ʩʦʭʨʘʥʠʣʠ ʣʫʯʝʚʦʡ ʧʣʘʥ ʩʪʨʦʝʥʠʷ, ʜʦʩʪʘʚʰʠʡʩʷ ʪʝʤ ʠ ʜʨʫʛʠʤ ʦʪ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʙʣʠʟʢʠʭ ʧʨʝʜʢʦʚ ʩ ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʨʘʜʠʘʣʴʥʦʡ 

ʩʠʤʤʝʪʨʠʝʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʘʥʘʣʦʛʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʛʣʦʢʦʞʠʭ ʠ 

ʨʘʜʠʦʣʷʨʠʡ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʠʤʝʶʪ ʦʙʱʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ.  
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ʊ.ʅ. ʂʨʫʧʥʦʚʘ 

 

ʌɻɹʅʋ çʊʠʭʦʦʢʝʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʮʝʥʪʨè, 

ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʷ 

krupnova@tinro.ru 

 

ʋ ʧʦʙʝʨʝʞʴʷ ʇʨʠʤʦʨʴʷ ʩʝʨʳʡ ʤʦʨʩʢʦʡ ʝʞ Strongylocentrotus intermedius ̫ʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʧʨʦʤʳʩʣʦʚʳʤ ʚʠʜʦʤ. ʀʥʪʝʨʝʩ ʢ ʠʢʨʝ (ʛʦʥʘʜʘʤ) ʤʦʨʩʢʠʭ ʝʞʝʡ ʦʙʫʩʣʦʚʣʝʥ 

ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤʠ, ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʵʪʦʛʦ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʳʡ ʧʨʦʤʳʩʝʣ ʩʝʨʦʛʦ 

ʤʦʨʩʢʦʛʦ ʝʞʘ ʠ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʝ ʥʘ ʝʛʦ ʠʢʨʫ, ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʙʠʦʣʦʛʠʠ 

ʵʪʦʛʦ ʚʠʜʘ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʘʣʦ ʠʩʩʣʝʜʦʚʘʥʳ ʙʠʦʪʠʯʝʩʢʠʝ 

ʦʪʥʦʰʝʥʠʷ S. intermedius ʠ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʢʦʪʦʨʳʤʠ ʧʠʪʘʶʪʩʷ ʵʪʠ ʞʠʚʦʪʥʳʝ, ʠ ʩ 

ʢʦʪʦʨʳʤʠ ʦʙʠʪʘʶʪ ʧʦʚʩʝʤʝʩʪʥʦ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʪʚʝʨʜʳʭ ʩʫʙʩʪʨʘʪʘʭ, ʜʝʬʠʮʠʪ ʢʦʪʦʨʳʭ 

ʧʦʩʪʦʷʥʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ.  

ʃʘʤʠʥʘʨʠʷ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʡ ʧʠʱʝʡ ʜʣʷ ʝʞʘ, ʪʘʢ ʢʘʢ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʦʜʫʮʠʨʦʚʘʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʢʨʳ ʩ ʭʦʨʦʰʠʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʇʠʪʘʥʠʝ ʤʦʨʩʢʦʛʦ ʝʞʘ ʥʘ ʣʘʤʠʥʘʨʠʝʚʳʭ ʧʦʣʷʭ ʜʘʞʝ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʨʘʮʠʦʥʝ 

ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʩʦʤʘʪʠʯʝʩʢʠʡ ʠ ʛʦʥʘʜʥʳʡ ʨʦʩʪ, ʧʦʚʳʰʘʝʪ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʵʬʬʝʢʪ ʠ 

ʧʣʦʜʦʚʠʪʦʩʪʴ. ʇʨʠ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʤʦʨʩʢʠʝ ʝʞʠ ʥʝ ʝʜʷʪ 

ʟʜʦʨʦʚʳʝ, ʢʨʝʧʢʠʝ ʚʦʜʦʨʦʩʣʠ. ʆʜʥʘʢʦ ʘʢʪʠʚʥʦ ʧʦʝʜʘʶʪ ʪʝ ʞʝ ʩʘʤʳʝ ʨʘʩʪʝʥʠʷ ʩʧʫʩʪʷ 

ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ, ʚ ʢʦʥʮʝ ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʄʦʨʩʢʠʝ ʝʞʠ ʦʭʦʪʥʦ ʧʦʪʨʝʙʣʷʶʪ 

ʩʣʦʝʚʠʱʘ ʣʘʤʠʥʘʨʠʠ ʠʟ ʚʳʙʨʦʩʦʚ, ʧʦʧʘʚʰʠʝ ʥʘ ʙʝʨʝʛ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʨʳʚʘ ʦʪ ʩʫʙʩʪʨʘʪʘ 

ʰʪʦʨʤʘʤʠ ʠ ʚʪʦʨʠʯʥʦ ʩʤʳʪʳʝ ʚʦʣʥʘʤʠ ʚ ʟʦʥʫ ʦʙʠʪʘʥʠʷ ʝʞʘ, ʘ ʪʘʢʞʝ ʤʦʣʦʜʳʝ 

ʶʚʝʥʠʣʴʥʳʝ ʧʨʦʨʦʩʪʢʠ ʵʪʦʡ ʚʦʜʦʨʦʩʣʠ.  

ʏʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʥʘʙʣʶʜʘʝʤʫʶ ʚ ʧʨʠʨʦʜʝ ʧʠʱʝʚʫʶ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʤʦʨʩʢʠʭ ʝʞʝʡ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʟʥʳʤ ʩʪʘʜʠʷʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʣʘʤʠʥʘʨʠʠ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʧʨʝʜʧʦʯʪʝʥʠʠ ʧʨʦʨʦʩʪʢʦʚ, ʩʪʘʨʳʭ ʨʘʩʪʝʥʠʡ ʠ ʚʳʙʨʦʩʦʚ ʣʘʤʠʥʘʨʠʠ ʠ ʦʪʢʘʟʝ ʦʪ ʚʟʨʦʩʣʳʭ 
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ʢʨʝʧʢʠʭ (ʟʜʦʨʦʚʳʭ) ʩʣʦʝʚʠʱ, ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ (ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʊʀɹʆʍ 

ɼɺʆ ʈɸʅ) ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʠʱʝʚʦʛʦ ʚʳʙʦʨʘ ʵʪʠʭ ʞʠʚʦʪʥʳʭ.  

ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʜʭʦʜ, ʨʘʥʝʝ ʧʨʠʤʝʥʷʚʰʠʡʩʷ ʜʣʷ ʥʘʟʝʤʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʚ ʚʦʜʦʨʦʩʣʷʭ ʠʥʛʠʙʠʪʦʨʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʝ ʬʝʨʤʝʥʪʳ ʞʠʚʦʪʥʳʭ, ʢʦʥʩʫʤʝʥʪʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʤʦʨʩʢʠʭ ʝʞʝʡ). ʇʠʱʝʚʘʨʠʪʝʣʴʥʳʝ ʬʝʨʤʝʥʪʳ ʫ ʤʦʨʩʢʠʭ ʝʞʝʡ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʤʦʨʩʢʠʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʘʤʠʥʘʨʠʥʘʟʘʤʠ ʠʣʠ 1,3-b-D-ʛʣʶʢʘʥʘʟʘʤʠ. ʉʦʦʙʱʝʥʠʷ ʦ 

ʧʨʠʨʦʜʥʳʭ ʠʥʛʠʙʠʪʦʨʘʭ 1,3-b-D-ʛʣʶʢʘʥʘʟ ʤʦʨʩʢʠʭ ʞʠʚʦʪʥʳʭ ʯʨʝʟʚʳʯʘʡʥʦ ʨʝʜʢʠ, 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʠʭ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. ʄʳ ʠʩʩʣʝʜʦʚʘʣʠ ʜʝʡʩʪʚʠʝ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

ʠʟ Saccharina japonica ʥʘ 1,3-b-D-ʛʣʶʢʘʥʘʟʫ ï ʦʩʥʦʚʥʦʡ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʡ ʬʝʨʤʝʥʪ 

ʤʦʨʩʢʦʛʦ ʝʞʘ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʨʘʟʮʳ ʣʘʤʠʥʘʨʠʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʨʘʟʥʳʭ 

ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ (ʦʪ ʧʨʦʨʦʩʪʢʦʚ ʜʦ ʨʘʟʨʫʰʘʶʱʝʛʦʩʷ ʩʣʦʝʚʠʱʘ ʚ ʢʦʥʮʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʣʘʤʠʥʘʨʠʠ, ʘ ʪʘʢʞʝ ʝʝ ʚʳʙʨʦʩʳ). ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʪʦʣʴʢʦ ʣʘʤʠʥʘʨʠʷ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ 

ʩʦʜʝʨʞʠʪ ʚʝʱʝʩʪʚʘ, ʠʥʛʠʙʠʨʫʶʱʠʝ ʦʩʥʦʚʥʦʡ ʬʝʨʤʝʥʪ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʤʦʨʩʢʦʛʦ 

ʝʞʘ, ʠ ʪʦʣʴʢʦ ʜʣʷ ʨʘʩʪʝʥʠʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʨʝʘʣʠʟʫʝʪʩʷ ʤʝʭʘʥʠʟʤ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʦʪ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʫʯʘʩʪʠʝʤ ʠʥʛʠʙʠʪʦʨʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ 

ʤʦʨʩʢʦʛʦ ʝʞʘ. 

ʕʢʩʪʨʘʢʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʪʘʣʣʦʤʦʚ ʣʘʤʠʥʘʨʠʠ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ, ʭʨʘʥʠʚʰʠʭʩʷ 

ʥʘ ʙʝʨʝʛʫ ʚ ʪʝʯʝʥʠʝ 3-4 ʩʫʪʦʢ, ʠ ʠʟ ʚʦʜʦʨʦʩʣʝʡ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ, ʪ.ʝ. ʠʤʠʪʠʨʫʶʱʠʝ 

ʚʳʙʨʦʩʳ, ʧʨʦʷʚʣʷʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʘʢʪʠʚʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʬʝʨʤʝʥʪ ʤʦʨʩʢʦʛʦ ʝʞʘ. ɺ 

ʚʦʜʦʨʦʩʣʠ (ʧʨʠ ʝʝ ʭʨʘʥʝʥʠʠ) ʚ ʧʨʦʮʝʩʩʝ ʜʝʩʪʨʫʢʮʠʠ ʧʦʷʚʣʷʣʠʩʴ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʧʦʚʳʰʘʣʠ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʚ 2-3 ʨʘʟʘ, ʘ ʚʝʱʝʩʪʚʘ, ʠʥʛʠʙʠʨʫʶʱʠʝ ʬʝʨʤʝʥʪ, ʠʩʯʝʟʘʣʠ. 

ʕʪʠ ʜʘʥʥʳʝ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʤʦʨʩʢʠʝ ʝʞʠ ʦʭʦʪʥʦ ʧʦʝʜʘʶʪ 

ʧʦʣʫʨʘʟʨʫʰʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʠʟ ʚʳʙʨʦʩʦʚ ʚʦʜʦʨʦʩʣʝʡ. 

ʅʘ ʦʩʥʦʚʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ çʣʘʤʠʥʘʨʠʷ ï ʤʦʨʩʢʦʡ ʝʞè 

ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʥʦʛʦ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʪʠ ʜʚʘ ʚʠʜʘ 

ʚʳʨʘʙʦʪʘʣʠ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʘʜʘʧʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʤ ʙʣʘʛʦʧʦʣʫʯʥʦ 

ʦʙʠʪʘʪʴ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʩʫʙʩʪʨʘʪʘʭ ʚ ʤʦʨʝ.  

ʊʘʢ, ʜʣʷ ʣʘʤʠʥʘʨʠʠ ʭʘʨʘʢʪʝʨʥʦ ʛʨʫʧʧʦʚʦʝ ʧʨʦʨʘʩʪʘʥʠʝ, ʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʠʩʭʦʜʠʪ 

ʪʦʣʴʢʦ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʟʦʦʩʧʦʨ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ 

ʷʡʮʝʢʣʝʪʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢ ʚʝʩʥʝ ʬʦʨʤʠʨʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʶʚʝʥʠʣʴʥʳʭ 

ʩʧʦʨʦʬʠʪʦʚ (ʜʦ 5 ʪʳʩ. ʵʢʟ/ʤĮ), ʢʦʪʦʨʳʝ ʤʝʰʘʶʪ ʜʨʫʛʫ ʨʘʟʚʠʚʘʪʴʩʷ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʝʟʦʥʥʘʷ ʧʠʱʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʨʩʢʠʭ ʝʞʝʡ ʠ ʦʥʠ ʧʦʝʜʘʶʪ ʧʨʦʨʦʩʪʢʠ 

ʣʘʤʠʥʘʨʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʜʝʨʞʘʪ ʠʥʛʠʙʠʪʦʨʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠʛʣʦʢʦʞʠʭ. 

ʇʨʦʨʝʞʠʚʘʥʠʝ ʧʨʦʨʦʩʪʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʘʣʴʥʝʡʰʝʤʫ ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʨʦʩʪʫ ʚʦʜʦʨʦʩʣʠ. 
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ɺ ʘʚʛʫʩʪʝ-ʩʝʥʪʷʙʨʝ ʪʘʣʣʦʤʳ ʣʘʤʠʥʘʨʠʠ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʧʨʦʜʫʮʠʨʫʶʪ 

ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʪʢʘʥʴ ʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʩʲʝʜʦʙʥʳʤʠ ʜʣʷ ʤʦʨʩʢʠʭ ʝʞʝʡ ʠʟ-ʟʘ ʩʠʥʪʝʟʘ 

ʠʥʛʠʙʠʪʦʨʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʦʜʦʨʦʩʣʠ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ, 

ʠ ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʥʠʞʝʥʠʝʤ ʧʠʱʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʨʩʢʠʭ ʝʞʝʡ, ʫ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʝʪʩʷ 

ʥʝʨʝʩʪ, ʠ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʠʪʘʶʪʩʷ. ʇʦʩʣʝ ʚʳʭʦʜʘ ʟʦʦʩʧʦʨ ʚ ʦʢʪʷʙʨʝ ʪʘʣʣʦʤʳ 

ʣʘʤʠʥʘʨʠʠ ʩʥʦʚʘ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʦʡ ʧʠʱʝʡ ʜʣʷ ʤʦʨʩʢʠʭ ʝʞʝʡ, ʧʦʩʢʦʣʴʢʫ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʚʦʙʦʜʠʪʴ ʩʫʙʩʪʨʘʪ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʟʦʦʩʧʦʨ. ɺ ʵʪʦ ʚʨʝʤʷ ʚ ʪʘʣʣʦʤʘʭ ʠʩʯʝʟʘʶʪ 

ʠʥʛʠʙʠʪʦʨʳ, ʘ ʧʦʷʚʣʷʶʪʩʷ ʘʢʪʠʚʘʪʦʨʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠʛʣʦʢʦʞʠʭ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʫʩʠʣʠʚʘʝʪʩʷ ʧʠʱʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʨʩʢʠʭ ʝʞʝʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʫʞʝ 

ʦʪʥʝʨʝʩʪʠʣʠʩʴ, ʚ ʠʭ ʛʦʥʘʜʘʭ ʥʘʯʠʥʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʛʘʤʝʪ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʠʣʝʥʥʦʝ ʧʠʪʘʥʠʝ. 

ʇʦʝʜʘʷ ʩʦʩʪʘʨʠʚʰʠʝʩʷ ʨʘʩʪʝʥʠʷ Saccharina japonica, ʤʦʨʩʢʠʝ ʝʞʠ ʦʯʠʱʘʶʪ 

ʧʨʠʙʨʝʞʥʳʝ ʚʦʜʳ ʦʪ ʨʘʟʣʘʛʘʶʱʠʭʩʷ ʨʘʩʪʝʥʠʡ, ʚʳʧʦʣʥʷʷ ñʩʘʥʠʪʘʨʥʫʶò ʨʦʣʴ, ʘ ʪʘʢʞʝ 

ʦʩʚʦʙʦʞʜʘʶʪ ʩʫʙʩʪʨʘʪ, ʧʦʜʛʦʪʘʚʣʠʚʘʷ ʝʛʦ ʜʣʷ ʦʩʝʜʘʥʠʷ ʥʦʚʳʭ ʧʦʨʮʠʡ ʟʦʦʩʧʦʨ 

ʣʘʤʠʥʘʨʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠ ʠ ʪʝ ʞʝ ʨʘʩʪʝʥʠʷ ʣʘʤʠʥʘʨʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʚʦʝʛʦ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʝʡ ʧʠʱʝʚʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʤʦʨʩʢʠʭ ʝʞʝʡ. ɺ ʭʦʜʝ 

ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʦʨʩʢʦʡ ʝʞ ʠ ʣʘʤʠʥʘʨʠʷ ʚʳʨʘʙʦʪʘʣʠ ʢʦʤʧʣʝʢʩ 

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʚʤʝʩʪʥʦ ʚʳʞʠʚʘʪʴ ʦʙʦʠʤ ʚʠʜʘʤ. 
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ʄɽʈʆʇʃɸʅʂʊʆʅ ʇʈʀɹʈɽɾʅʓʍ ɺʆɼ ɿɸʃʀɺɸ ɸʅʀɺɸ 

(ʆʍʆʊʉʂʆɽ ʄʆʈɽ, ʖɾʅʓʁ ʉɸʍɸʃʀʅ)  
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ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʨʦʧʣʘʥʢʪʦʥʘ ʚ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ ʈʦʩʩʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ 

(ʂʦʨʥ, ʂʫʣʠʢʦʚʘ, 1997). ʄʝʨʦʧʣʘʥʢʪʦʥ ʆʭʦʪʩʢʦʛʦ ʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʝʡ, ʘ ʪʘʢʞʝ ʦʪʢʨʳʪʳʭ 

ʧʨʠʢʘʤʯʘʪʩʢʠʭ ʚʦʜ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʠʩʩʣʝʜʦʚʘʥ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. ɼʣʷ 

ʰʝʣʴʬʦʚʳʭ ʚʦʜ ʉʘʭʘʣʠʥʘ ʜʘʥʥʳʝ ʧʦ ʚʩʝʤʫ ʤʝʨʦʧʣʘʥʢʪʦʥʫ ʦʪʩʫʪʩʪʚʫʶʪ. ʀʤʝʶʪʩʷ ʣʠʰʴ 

ʩʚʝʜʝʥʠʷ ʧʦ ʣʠʯʠʥʢʘʤ ʢʨʘʙʦʚ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʠ ʣʠʯʠʥʢʘʤ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ 

ʣʘʛʫʥʳ ɹʫʩʩʝ ʟʘʣ. ɸʥʠʚʘ (ʂʫʣʠʢʦʚʘ, ʂʦʨʥ, 1999). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʫʙʣʠʢʘʮʠʡ ʣʠʯʠʥʢʠ 

ʜʦʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʦʪʤʝʯʝʥʳ ʣʠʰʴ ʢʘʢ ʩʦʧʫʪʩʪʚʫʶʱʠʡ ʢʦʤʧʦʥʝʥʪ ʚ ʦʙʱʝʤ 

ʟʦʦʧʣʘʥʢʪʦʥʝ.  

ʇʨʦʙʳ ʧʣʘʥʢʪʦʥʘ ʦʪʙʠʨʘʣʠ ʚ ʟʘʧʘʜʥʦʡ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʟʘʣ. ɸʥʠʚʘ ʚ ʤʘʝ ï 

ʦʢʪʷʙʨʝ 2009 ʛ., ʚ ʘʧʨʝʣʝ, ʠʶʥʝ ï ʥʦʷʙʨʝ 2010 ʛ., ʚ ʘʧʨʝʣʝ ï ʥʦʷʙʨʝ 2011 ʛ. ʜʚʘʞʜʳ ʚ ʤʝʩʷʮ. 

ʃʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʪʨʝʤ ʨʘʟʨʝʟʘʤ (1, 2, 3), ʥʘ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʚʣʠʚʘʣʠ ʪʨʠ 

ʚʦʜʥʳʭ ʩʣʦʷ: B (0ï5 ʤ), D (0ï15 ʤ) ʠ F (0ï30 ʤ). 

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʣʘʥʢʪʦʥʝ ʟʘʣ. ɸʥʠʚʘ ʦʙʥʘʨʫʞʝʥʳ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʣʠʯʠʥʢʠ 18 ʢʨʫʧʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ: Bivalvia, Gastropoda, 

Polychaeta, Echinoidea, Asteroidea, Ophiuroidea, Holothuroidea, Cirripedia, Decapoda, 

Nemertini, Phoronida, Hemichordata, Cnidaria, Ascidiacea, Turbellaria, Bryozoa, Porifera, 

Sipunculida, ʚʢʣʶʯʘʶʱʠʭ 162 ʪʘʢʩʦʥʘ ʨʘʟʥʦʛʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʘʥʛʘ. ʅʘʠʙʦʣʝʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʤʝʨʦʧʣʘʥʢʪʦʥ ʙʳʣ ʩ ʘʚʛʫʩʪʘ ʧʦ ʦʢʪʷʙʨʴ, ʚʝʩʥʦʡ ʠ ʚ ʥʘʯʘʣʝ ʣʝʪʘ ʯʠʩʣʦ 

ʪʘʢʩʦʥʦʚ ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ. ʅʘʠʙʦʣʴʰʠʤʠ ʧʦ ʯʠʩʣʫ ʪʘʢʩʦʥʦʚ ʦʢʘʟʘʣʠʩʴ ʛʨʫʧʧʳ 
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ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ Bivalvia (62 ʪʘʢʩʦʥʘ, ʠʟ ʥʠʭ 48 ʚʠʜʦʚ) ʠ ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʭ 

ʯʝʨʚʝʡ Polychaeta (39 ʪʘʢʩʦʥʦʚ, ʜʦ ʚʠʜʘ ʦʧʨʝʜʝʣʝʥʳ 9).  

ʇʣʦʪʥʦʩʪʴ ʤʝʨʦʧʣʘʥʢʪʦʥʘ ʚʘʨʴʠʨʦʚʘʣʘ ʥʘ ʨʘʟʥʳʭ ʩʪʘʥʮʠʷʭ ʦʪ 0 ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʩʦʪʝʥ ʵʢʟʝʤʧʣʷʨʦʚ ʚ 1 ʤ
3 
ʚ 2009 ʛ.; ʦʪ 0 ʜʦ 1,3 ʪʳʩʷʯ ʵʢʟ/ʤ

3
 ʚ 2010 ʛ.; ʦʪ 0 ʜʦ 2,5 ʪʳʩʷʯ 

ʵʢʟ/ʤ
3
 ʚ 2011ʛ. ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʥʘʙʣʶʜʘʣʠʩʴ ʩ 

ʘʧʨʝʣʷ ʧʦ ʠʶʥʴ; ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʝʥʳ ʚ 2009 ʛ. ʚ ʩʝʥʪʷʙʨʝ-ʦʢʪʷʙʨʝ, ʚ 2010 ʛ. 

ï ʚ ʘʚʛʫʩʪʝ ʠ ʩʝʥʪʷʙʨʝ, ʚ 2011 ʛ. ï ʚ ʠʶʣʝ ʠ ʦʢʪʷʙʨʝ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ 

ʤʝʨʦʧʣʘʥʢʪʦʥʘ ʦʙʝʩʧʝʯʠʚʘʣʠ ʣʠʯʠʥʢʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʠ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ ʠ 

ʧʦʣʠʭʝʪ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʠʯʠʥʦʢ ʧʦ ʚʝʨʪʠʢʘʣʠ ʧʦʜʯʠʥʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ. ʊʘʢ, ʚʝʩʥʦʡ ʠ ʚ ʥʘʯʘʣʝ ʣʝʪʘ ʣʠʯʠʥʢʠ ʩʢʘʧʣʠʚʘʣʠʩʴ ʚ ʚʝʨʭʥʝʤ 5-

ʤʝʪʨʦʚʦʤ ʩʣʦʝ. ʕʪʦ ʤʦʛʣʦ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ ʧʨʦʛʨʝʚʦʤ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʚʦʜʥʦʡ 

ʤʘʩʩʳ, ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʬʦʪʦʪʘʢʩʠʩʦʤ ʨʘʥʥʠʭ ʣʠʯʠʥʦʯʥʳʭ ʩʪʘʜʠʡ, ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ, ʯʝʤ 

ʥʘ ʛʣʫʙʠʥʘʭ, ʧʣʦʪʥʦʩʪʴʶ ʦʙʲʝʢʪʘ ʧʠʪʘʥʠʷ ï ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ʇʦʟʜʥʝʝ, ʧʨʠ ʥʘʠʙʦʣʴʰʠʭ 

ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ, ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʣʠʯʠʥʢʠ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʩʣʦʝ ʜʦ 15 ʤ. 

ɻʣʫʙʞʝ 15 ʤʝʪʨʦʚ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʢ ʩʥʠʞʘʣʘʩʴ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʚʝʨʪʠʢʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʠʯʠʥʦʢ ʨʘʟʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʙʳʣʦ ʥʝ ʦʜʠʥʘʢʦʚʳʤ. ʃʠʯʠʥʢʠ 

Bivalvia, Gastropoda ʠ Cirripedia ʧʨʝʜʧʦʯʠʪʘʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ, 

ʣʠʯʠʥʢʠ Decapoda ï ʩʣʦʡ ʜʦ 15 ʤʝʪʨʦʚ, ʘ ʣʠʯʠʥʢʠ Polychaeta ʠ Echinodermata 

ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʛʣʫʙʠʥʘʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ. ʉʨʝʜʠ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʛʨʫʧʧ ʩ 

ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʣʠʯʠʥʦʢ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʦʤ ʧʣʦʪʥʦʩʪʴ ʤʝʨʦʧʣʘʥʢʪʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʘʩʴ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʧʨʠʜʦʥʥʦʤʫ ʩʣʦʶ ʚʦʜʥʦʡ ʤʘʩʩʳ.  

ɺ ʧʣʘʥʢʪʦʥʝ ʠʩʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ ʚʝʩʥʦʡïʚ ʥʘʯʘʣʝ ʣʝʪʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʣʠʯʠʥʢʠ, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʟʘʥʝʩʝʥʥʳʝ ʯʝʨʝʟ ʧʨʦʣʠʚ ʃʘʧʝʨʫʟʘ ʦʪʚʝʪʚʣʝʥʠʷʤʠ ʪʝʧʣʦʛʦ 

ʎʫʩʠʤʩʢʦʛʦ ʪʝʯʝʥʠʷ. ʆʥʠ ʧʦʷʚʣʷʣʠʩʴ ʚ ʧʣʘʥʢʪʦʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʥʴʰʝ ʩʨʦʢʦʚ 

ʨʘʟʤʥʦʞʝʥʠʷ ʪʝʭ ʞʝ ʚʠʜʦʚ ʚ ʟʘʣ. ɸʥʠʚʘ. ʕʪʦ ʣʠʯʠʥʢʠ Crassostrea gigas, Ostrea sp., 

Meretrix lusoria, Mytilus coruscus, Mytilus galloprovincialis, Chlamys nipponensis, Mercenaria 

stimpsoni, Glycymeris yessoensis, Bankia setacea, Megangulus venulosa, Strongylocentrotus 

intermedius, Mytilus trossulus, Mya arenaria, Mactra quadrangularis, Balanus crenatus, 

Hesperibalanus hesperius ʠ ʨʷʜ ʜʨʫʛʠʭ. ʇʦʟʜʥʝʝ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʢ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ 

ʚʠʜʦʚ ʚ ʟʘʣ. ɸʥʠʚʘ ʤʦʛʣʘ ʩʢʣʘʜʳʚʘʪʴʩʷ ʠʟ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʤʝʩʪʥʳʭ ʠ ʟʘʥʦʩʥʳʭ.  

ʉʨʝʜʠ ʟʘʥʦʩʥʳʭ ʯʫʞʝʨʦʜʥʳʤʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʣʠʯʠʥʦʢ Hiatella orientalis, 

ʧʦʧʫʣʷʮʠʠ ʢʦʪʦʨʳʭ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʆ.ɸ. ʉʢʘʨʣʘʪʦ (1981), ʫ ʙʝʨʝʛʦʚ ʉʘʭʘʣʠʥʘ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʘ ʪʘʢʞʝ ʣʠʯʠʥʦʢ ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʤʦʨʩʢʠʭ ʝʞʝʡ 
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Strongylocentrotus sp., ʬʦʨʦʥʠʜ Phoronida gen. sp. ʠ ʩʠʧʫʥʢʫʣʠʜ Sipunculida gen. sp., 

ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʠ ʢʦʪʦʨʳʭ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ ʠʭ ʢ ʤʝʩʪʥʳʤ ʚʠʜʘʤ. ɺ ʘʚʛʫʩʪʝ 

2011 ʛ. ʚ ʟʘʣ. ɸʥʠʚʘ ʚʧʝʨʚʳʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʣʠʯʠʥʢʘ ʪʨʦʧʠʯʝʩʢʦ-

ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʚʠʜʘ Cirripedia ʩʝʤʝʡʩʪʚʘ Lepadidae ʤʦʨʩʢʘʷ ʫʪʦʯʢʘ Dosima fascicularis. 

ʆʜʥʘʢʦ ʠʥʪʨʦʜʫʢʮʠʷ ʵʪʦʛʦ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʚʠʜʦʚ, ʣʠʯʠʥʢʠ ʢʦʪʦʨʳʭ ʟʘʥʝʩʝʥʳ ʠʟ ʶʞʥʳʭ 

ʰʠʨʦʪ, ʚ ʜʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ ʠʩʢʣʶʯʝʥʘ ʚʚʠʜʫ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʜʣʷ 

ʠʭ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʚʳʞʠʚʘʥʠʷ.  

ɹʣʠʞʘʡʰʠʤʠ ʢ ʟʘʣ. ɸʥʠʚʘ ʘʢʚʘʪʦʨʠʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʤʝʨʦʧʣʘʥʢʪʦʥ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ 

ʨʘʥʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʥʦ, ʷʚʣʷʶʪʩʷ ɸʤʫʨʩʢʠʡ ʠ ʋʩʩʫʨʠʡʩʢʠʡ ʟʘʣʠʚʳ (ʟʘʣ. ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ). ʉʨʘʚʥʝʥʠʝ ʩʦʩʪʘʚʘ ʣʠʯʠʥʦʢ Bivalvia, ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʦʡ 

ʛʨʫʧʧʳ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʙʱʝʝ ʯʠʩʣʦ ʪʘʢʩʦʥʦʚ ʣʠʯʠʥʦʢ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʚ ʟʘʣ. 

ɸʥʠʚʘ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʚ ʟʘʣʠʚʘʭ ʖʞʥʦʛʦ ʇʨʠʤʦʨʴʷ (ʂʫʣʠʢʦʚʘ ʠ ʜʨ., 2013, 

2014): ɺ ʩʘʭʘʣʠʥʩʢʠʭ ʚʦʜʘʭ ʦʪʤʝʯʝʥʳ 62 ʪʘʢʩʦʥʘ, ʚ ɸʤʫʨʩʢʦʤ ʠ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʘʭ 63 

ʠ 65 ʪʘʢʩʦʥʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʠʤʝʶʪʩʷ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʠ 

ʩʨʦʢʘʤ ʥʘʭʦʞʜʝʥʠʷ ʚ ʧʣʘʥʢʪʦʥʝ ʚʩʝʡ ʢʦʛʦʨʪʳ ʣʠʯʠʥʦʢ Bivalvia ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ. ʊʘʢ, ʚ 

ʚʦʜʘʭ ʶʞʥʦʛʦ ʇʨʠʤʦʨʴʷ ʣʠʯʠʥʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʧʣʘʥʢʪʦʥʝ ʩ ʘʧʨʝʣʷ ʧʦ ʥʦʷʙʨʴ, ʘ ʚ ʟʘʣ. 

ɸʥʠʚʘ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʣʠʯʠʥʦʢ ʧʦʷʚʣʷʝʪʩʷ ʥʘ 3 ʤʝʩʷʮʘ ʧʦʟʜʥʝʝ. ʈʘʟʤʥʦʞʝʥʠʝ ʤʦʣʣʶʩʢʦʚ 

ʥʘ ʉʘʭʘʣʠʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʦʣʝʝ ʩʞʘʪʳʝ ʩʨʦʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʠʦʜʫ ʥʘʠʙʦʣʴʰʝʛʦ 

ʧʨʦʛʨʝʚʘ ʤʝʩʪʥʳʭ ʚʦʜ. 

ʀʟ ʚʩʝʭ ʚʠʜʦʚ ʣʠʯʠʥʦʢ Bivalvia, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʟʘʣ. 

ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʚ ʟʘʣ. ɸʥʠʚʘ ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʣʠʯʠʥʢʠ 11 ʚʠʜʦʚ: Adula schmidtii, Musculus 

sp., Septifer keenae, Mactromeris polynyma, Cardiidae gen. sp., Protothaca sp., Alveinius 

ojianus, Pholas sp., Mysella ventricosa, Arca boucardi ʠ Anadara broughtonii.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 2007 ï 2008 ʛʛ., ʚ ɸʤʫʨʩʢʦʤ ʠ ʋʩʩʫʨʠʡʩʢʦʤ 

ʟʘʣʠʚʘʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʣʠʯʠʥʢʠ Modiolus sp., Chlamys rosealbus, Hiatella sp., Panopea 

japonica, Mysella sp.ʠ Limatula sp. ʦʙʳʯʥʳʝ ʜʣʷ ʟʘʣ. ɸʥʠʚʘ. 

ʇʦ ʜʘʥʥʳʤ ʆ.ɸ. ʉʢʘʨʣʘʪʦ (1981), ʚ ʨʝʛʠʦʥʝ, ʚʢʣʶʯʘʶʱʝʤ ʚ ʩʝʙʷ ʚʦʜʳ, ʦʤʳʚʘʶʱʠʝ 

ʶʞʥʳʡ ʉʘʭʘʣʠʥ, ʶʞʥʳʝ ʂʫʨʠʣʴʩʢʠʝ ʠ ʩʝʚʝʨʥʳʝ ʗʧʦʥʩʢʠʝ ʦʩʪʨʦʚʘ, ʦʙʠʪʘʶʪ 40 

ʪʨʦʧʠʯʝʩʢʠʭ ʠ ʪʨʦʧʠʯʝʩʢʦ-ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʚʠʜʦʚ Bivalvia. ʇʦʵʪʦʤʫ, ʙʣʘʛʦʜʘʨʷ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʬʘʫʥʘ ʟʘʣ. ɸʥʠʚʘ ʠʤʝʝʪ ʦʩʦʙʳʡ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʠ 

ʩʢʦʨʝʝ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ ʷʧʦʥʦʤʦʨʩʢʦʡ, ʥʝʞʝʣʠ ʢ ʦʭʦʪʦʤʦʨʩʢʦʡ (ʋʰʘʢʦʚ, 1951; 

ɻʦʣʠʢʦʚ ʠ ʜʨ., 1985), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʥʘʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʘ ʧʨʠʤʝʨʝ 

ʧʝʣʘʛʠʯʝʩʢʠʭ ʣʠʯʠʥʦʢ Bivalvia.  
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ʇ. ɻ. ʂʫʩʘʢʠʥ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

kussakin@gmail.com 

 

ɹʦʙʦʚʦ-ʨʠʟʦʙʠʘʣʴʥʳʡ ʩʠʤʙʠʦʟ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʠʤ ʘʟʦʪʥʦʝ ʧʠʪʘʥʠʝ. ʈʘʟʚʠʪʠʝ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʢʣʫʙʝʥʴʢʘ ʩʪʨʦʛʦ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʛʦʨʤʦʥʘʤʠ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʘ ʢʣʫʙʝʥʴʢʦʦʙʨʘʟʦʚʘʥʠʝ 

ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʢʘʢ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʪʘʢ ʠ ʥʝʛʘʪʠʚʥʦʝ. ʅʘʠʙʦʣʝʝ 

ʚʘʞʥʳʤʠ ʧʦʟʠʪʠʚʥʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʛʦʨʤʦʥʳ ʘʫʢʩʠʥ ʠ ʮʠʪʦʢʠʥʠʥʳ, ʪʦʛʜʘ ʢʘʢ 

ʥʝʛʘʪʠʚʥʘʷ ʨʝʛʫʣʷʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʩʪʝʥʠʠ ʵʪʠʣʝʥʦʤ (ʨʠʩ. 1). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʫʯʘʩʪʠʝ ʵʪʠʭ ʛʦʨʤʦʥʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʢʣʫʙʝʥʴʢʘ ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ, ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʥʥʠʝ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʫʙʝʥʴʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʚʳʷʚʣʝʥʠʝ ʨʦʣʠ ʠʟʤʝʥʝʥʠʡ ʙʘʣʘʥʩʘ 

ʬʠʪʦʛʦʨʤʦʥʦʚ (ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʪʢʘʥʝʡ) ʚ ʨʝʛʫʣʷʮʠʠ ʧʦʟʜʥʠʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʢʣʫʙʝʥʴʢʘ ʛʦʨʦʭʘ. 

 

ʈʠʩ. 1. ʆʙʱʘʷ ʩʭʝʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʛʦʨʤʦʥʦʚ ʥʘ ʧʨʦʮʝʩʩ ʢʣʫʙʝʥʴʢʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦ 

Nagata, Suzuki, 2014 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʰʪʘʤʤ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʠʟ ʢʦʣʣʝʢʮʠʠ ʥʝʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʌɻɹʅʋɺʅʀʀʉʍʄ (ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʎʝʥʪʨʦʤ ɼʞʦʥʘ ʀʥʥʝʩʘ 

(ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ)) Rhizobium leguminosarum bv.viceae (rlv3841) ï ʥʘʪʠʚʥʳʡ 
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ʩʪʨʝʧʪʦʤʠʮʠʥ-ʫʩʪʦʡʯʠʚʳʡ ʤʫʪʘʥʪ(Wangetal., 1982), ʘ ʪʘʢʞʝ ʰʪʘʤʤ R. leguminosarum bv. 

viceae 1026.  

ɺʳʜʝʣʝʥʠʝ ʪʦʪʘʣʴʥʦʡ ʈʅʂ ʩ ʧʦʤʦʱʴʶ Pure-ZOLʧʨʦʚʦʜʠʣʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ.  

ɿʘʤʦʨʦʞʝʥʥʳʡ ʤʘʪʝʨʠʘʣ (ʧʦ 100-200 ʤʛ) ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ ʚ ʬʘʨʬʦʨʦʚʦʡ  ʩʪʫʧʢʝ ʩ 

ʞʠʜʢʠʤ ʘʟʦʪʦʤ ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʤʠʢʨʦʮʝʥʪʨʠʬʫʞʥʳʝ ʧʨʦʙʠʨʢʠ (Eppendorf, ɻʝʨʤʘʥʠʷ). 

ɿʘʪʝʤ ʜʦʙʘʚʣʷʣʠ ʧʦ 1 ʤʣ PURE-ZOL (Bio-RadLaboratories, ʉʐɸ), ʧʝʨʝʤʝʰʠʚʘʣʠ ʥʘ 

ʤʠʢʨʦʮʝʥʪʨʠʬʫʛʝ-ʚʦʨʪʝʢʩ ʚ ʪʝʯʝʥʠʝ 15 ʩ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ 

ʪʝʯʝʥʠʝ 5 ʤʠʥ. ʇʨʦʙʳ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 10 ʤʠʥ 12000ʭg ʧʨʠ 4
ʦ
ʉ. ʉʫʧʝʨʥʘʪʘʥʪ 

ʧʝʨʝʥʦʩʠʣʠ ʚ ʯʠʩʪʳʝ ʤʠʢʨʦʮʝʥʪʨʠʬʫʞʥʳʝ ʧʨʦʙʠʨʢʠ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ, ʜʦʙʘʚʠʚ ʧʦ 200 ʤʢʣ ʭʣʦʨʦʬʦʨʤʘ, ʧʦʪʦʤ ʧʝʨʝʤʝʰʠʚʘʣʠ ʥʘ 

ʤʠʢʨʦʮʝʥʪʨʠʬʫʛʝ-ʚʦʨʪʝʢʩ ʚ ʪʝʯʝʥʠʝ 15 ʩ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ 3 ʤʠʥ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʟʘʪʝʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ 12000ʭg ʧʨʠ 4
ʦ
ʉ. 

ʇʦ 600 ʤʢʣ ʚʝʨʭʥʝʡ ʚʦʜʥʦʡ ʬʘʟʳ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʪʙʠʨʘʣʠ ʠ 

ʧʝʨʝʥʦʩʠʣʠ ʚ ʯʠʩʪʳʝ ʤʠʢʨʦʮʝʥʪʨʠʬʫʞʥʳʝ ʧʨʦʙʠʨʢʠ, ʚ ʢʦʪʦʨʳʝ ʜʦʙʘʚʣʷʣʠ ʧʦ 500 ʤʢʣ 

ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ ʥʘ ʤʠʢʨʦʮʝʥʪʨʠʬʫʛʝ-ʚʦʨʪʝʢʩ. ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ 

ʪʝʯʝʥʠʝ 10 ʤʠʥ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʙʳ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 10 ʤʠʥ 12000ʭg ʧʨʠ 

4
ʦ
ʉ ʠ ʫʜʘʣʷʣʠ ʩʫʧʝʨʥʘʪʘʥʪ. ʂ ʦʩʘʜʢʫ ʜʦʙʘʚʣʷʣʠ ʧʦ 1 ʤʣ 70%-ʛʦ ʵʪʘʥʦʣʘ ʠ ʚʥʦʚʴ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ 7500ʭg ʧʨʠ 4
ʦ
ʉ. ʕʪʘʥʦʣ ʫʜʘʣʷʣʠ ʠ ʚ ʪʝʯʝʥʠʝ 5-10 ʤʠʥ 

ʩʫʰʠʣʠ ʦʩʘʜʦʢ, ʩʦʜʝʨʞʘʱʠʡ ʪʦʪʘʣʴʥʫʶ ʈʅʂ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ɼʅʂʘʟʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ɼʅʂʘʟʥʘʷ ʦʙʨʘʙʦʪʢʘ. ʆʩʘʜʦʢ ʨʘʩʪʚʦʨʷʣʠ ʚ 44 ʤʢʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ H2O ʠ ʜʦʙʘʚʣʷʣʠ ʚ 

ʧʨʦʙʳ ʧʦ 1 ʤʢʣ ɼʅʂʘʟʳI (Fermentas, ʃʠʪʚʘ) ʠ ʧʦ 5 ʤʢʣ 10ʭ ʨʝʘʢʮʠʦʥʥʦʛʦ ʙʫʬʝʨʘ ʩ MgCl2 

(Fermentas, ʃʠʪʚʘ). ʇʨʦʙʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ ʧʨʠ 37
ʦ
ʉ ʠ ʟʘʪʝʤ ʜʦʙʘʚʣʷʣʠ ʧʦ 

150 ʤʢʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ H2O ʠ ʧʦ 200 ʤʢʣ ʭʣʦʨʦʬʦʨʤʘ. 

ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ 16000ʭg, ʧʦʩʣʝ ʯʝʛʦ ʧʝʨʝʥʦʩʠʣʠ ʩʫʧʝʨʥʘʪʘʥʪ (ʧʦ 

150 ʤʢʣ) ʚ ʯʠʩʪʳʝ ʤʠʢʨʦʮʝʥʪʨʠʬʫʞʥʳʝ ʧʨʦʙʠʨʢʠ ʠ ʜʦʙʘʚʣʷʣʠ ʧʦ 1/10 ʦʙʲʝʤʘ (ʦʪ 150 

ʤʢʣ) 3ʄ ʘʮʝʪʘʪʘ ʥʘʪʨʠʷ (pH=5,2) ʠ ʧʦ 2,5 ʦʙʲʝʤʘ 100% ʵʪʘʥʦʣʘ. ʇʨʦʙʠʨʢʠ ʦʩʪʘʚʣʷʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ -80
ʦ
ʉ ʥʘ 30 ʤʠʥ ʠʣʠ ʧʨʠ -20

ʦ
ʉ ʥʘ ʥʦʯʴ, ʧʦʩʣʝ ʯʝʛʦ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ 

ʪʝʯʝʥʠʝ 20 ʤʠʥ 16000ʭg ʠ ʫʜʘʣʷʣʠ ʩʫʧʝʨʥʘʪʘʥʪ. ʂ ʦʩʘʜʢʫ ʜʦʙʘʚʣʷʣʠ ʧʦ 400 ʤʢʣ 70% 

ʵʪʘʥʦʣʘ. ʇʨʦʙʳ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 10 ʤʠʥ 16000ʭg, ʩʥʦʚʘ ʫʜʘʣʷʣʠ ʩʫʧʝʨʥʘʪʘʥʪ, ʘ ʦʩʘʜʦʢ 

ʚʳʩʫʰʠʚʘʣʠ 5-10 ʤʠʥ. ɿʘʪʝʤ ʦʩʘʜʦʢ ʨʘʩʪʚʦʨʷʣʠ ʚ 20 ʤʢʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ H2O ʠ ʭʨʘʥʠʣʠ 

ʧʨʠ -20
ʦ
ʉ.ʏʠʩʪʦʪʫ ʚʳʜʝʣʝʥʥʦʡ ʈʅʂ ʠ ʝʝ ʮʝʣʦʩʪʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʛʝʣʴ-

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 1,5% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ (ʧʫʥʢʪ 3.6.). ʂʦʥʮʝʥʪʨʘʮʠʶ ʈʅʂ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ ʤʠʢʨʦʯʠʧʝ MCE-202 MultiNA (Shimadzu, ʗʧʦʥʠʷ). 

ʇʦʩʪʘʥʦʚʢʘ ʆʊ-ʇʎʈ 
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200 ʝʜ. ʘʢʪ. ʠ ʨʝʘʢʮʠʦʥʥʳʡ ʙʫʬʝʨ ʜʣʷ ʨʝʚʝʨʪʘʟʳ (Fermentas, ʃʠʪʚʘ), ʧʨʘʡʤʝʨʳ 

Oligo(dT)18, 25ʤM dNTP, ʠʥʛʠʙʠʪʦʨʈʅʂʘʟ RiboLockÊ RNase Inhibitor (Fermentas, ʃʠʪʚʘ) 

40 ʝ/ʤʢʣ, DEPC-ʚʦʜʘ. 

ɺ 20 ʤʢʣ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʥʘ ʦʜʥʫ ʧʨʦʙʫ ʩʦʜʝʨʞʘʣʦʩʴ 1 ʤʢʣ Oligo(dT)18; 0,5 ʤʢʣ 

ʩʤʝʩʠ dNTP; 4 ʤʢʣ ʭ5 ʨʝʘʢʮʠʦʥʥʦʛʦ ʙʫʬʝʨʘ; 1 ʤʢʣ M-MuLV ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʳ; 1 

ʤʢʣ ʠʥʛʠʙʠʪʦʨʘ ʈʅʂʘʟ. ʆʩʪʘʣʴʥʳʝ 12,5 ʤʢʣ ʩʦʩʪʘʚʣʷʣʠ ʈʅʂ ʠ DEPC-ʚʦʜʘ. 

ɼʣʷ ʩʠʥʪʝʟʘ ʢɼʅʂ ʙʨʘʣʠ 1,5 ʤʢʛ ʈʅʂ. 

ʉʠʥʪʝʟ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʡ ɼʅʂ ʥʘ ʤʘʪʨʠʮʝ ʤʈʅʂ ʠʟ dNTPs ʬʝʨʤʝʥʪʦʤ ʦʙʨʘʪʥʦʡ 

ʪʨʘʥʩʢʨʠʧʪʘʟʦʡ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 40Üʉ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ. ʀʥʘʢʪʠʚʠʨʦʚʘʣʠ ʬʝʨʤʝʥʪ 

ʥʘʛʨʝʚʘʥʠʝʤ ʩʤʝʩʠ ʜʦ 70Üʉ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ʇʨʦʜʫʢʪʳ ʨʝʘʢʮʠʠ ʭʨʘʥʠʣʠ ʧʨʠ 10ʉ̄. 

ʈʝʘʢʮʠʶ ʦʩʫʱʝʩʪʚʣʷʣʠ  ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʘʤʧʣʠʬʠʢʘʪʦʨʝ ʉ1000
TM

ThermalCycler 

(Bio-Rad Laboratories, ʉʐɸ). ʇʎʈ-ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ 

ʤʘʪʨʠʮʳ ʧʨʝʧʘʨʘʪʦʚ ʢɼʅʂ. 

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʫʧʣʝʢʩ-ʩʧʝʮʠʬʠʯʥʳʡ ʠʥʪʝʨʢʘʣʠʨʫʶʱʠʡ 

ʬʣʫʦʨʦʬʦʨ SYBRGreen(Morrisonetal., 1998). ɺ 10 ʤʢʣ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʥʘ ʦʜʥʫ ʧʨʦʙʫ 

ʩʦʜʝʨʞʘʣʦʩʴ 5 ʤʢʣ (2ʭ) iQ
TM

SYBR
È
GreenSupermix (Bio-RadLaboratories, ʉʐɸ); 3,4 ʤʢʣ 

H2O; 0,4 ʤʢʣ 10 ʤʢʄ ʧʨʷʤʦʛʦ ʧʨʘʡʤʝʨʘ; 0,4 ʤʢʣ 10 ʤʢʄ ʦʙʨʘʪʥʦʛʦ ʧʨʘʡʤʝʨʘ; 0,8 ʤʢʣ 

ʢɼʅʂ. 

ʇʨʘʡʤʝʨʳ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʢɼʅʂ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʛʝʥʘ ACS2 

ʜʣʷ ʛʦʨʦʭʘ:  

ʧʨʷʤʦʡ 5ô-GGCATAGTAATTTGAGGTTGAGCC-3ô 

ʦʙʨʘʪʥʳʡ 5ô-GCCCCAACATTTAAAGGACCTATTA-3ô.  

ɼʣʠʥʘ ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ ʬʨʘʛʤʝʥʪʘ ï 226ʧ.ʥ. 

ʇʨʘʡʤʝʨʳ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʢɼʅʂ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʛʝʥʘ 

PsACO1 ʜʣʷ ʛʦʨʦʭʘ: 

ʧʨʷʤʦʡ 5ô-TACATGGGACTCAAGTTCCAAGCT-3ô 

ʦʙʨʘʪʥʳʡ 5ô-GCACAATCTTAAAACACCAACCAAA -3ô.  

ɼʣʠʥʘ ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ ʬʨʘʛʤʝʥʪʘ ï 159ʧ.ʥ. 

ʇʨʘʡʤʝʨʳ ʢ ʨʝʬʝʨʝʥʩʥʦʤʫ ʛʝʥʫ GapC1: 

ʧʨʷʤʦʡ 5ô-AAGAACGACGAACTCACCG-3ô 

ʦʙʨʘʪʥʳʡ 5ô-TTGGCACCACCCTTCAAATG-3ô. 

ɼʣʠʥʘ ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ ʬʨʘʛʤʝʥʪʘ ï 188 ʧ.ʥ. 
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ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʷʚʣʝʥ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʫʢʩʠʥʘ ʠ ʮʠʪʦʢʠʥʠʥʦʚ 

ʚ ʢʣʫʙʝʥʴʢʘʭ ʛʦʨʦʭʘ ʜʠʢʦʛʦ ʪʠʧʘ ʠ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʢʣʫʙʝʥʴʢʦʚ 

ʜʠʢʦʛʦ ʪʠʧʘ ʭʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʘʫʢʩʠʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʢʣʫʙʝʥʴʢʘ, ʯʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʭʦʜʦʤ ʢʣʫʙʝʥʴʢʘ ʢ ʢʣʝʪʦʯʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ. ʇʨʠʩʫʪʩʪʚʠʝ 

ʤʘʢʩʠʤʫʤʘ ʘʫʢʩʠʥʘ ʚ ʢʣʫʙʝʥʴʢʘʭ ʤʫʪʘʥʪʘ ʧʦ ʛʝʥʫ sym33, ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʬʫʥʢʮʠʡ 

ʵʪʦʛʦ ʛʝʥʘ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʫʢʩʠʥʘ ʚ ʟʨʝʣʳʭ ʢʣʫʙʝʥʴʢʘʭ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʤʘʢʩʠʤʫʤ ʮʠʪʦʢʠʥʠʥʦʚ ʚ ʢʣʫʙʝʥʴʢʝ ʛʦʨʦʭʘ ʜʠʢʦʛʦ ʪʠʧʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʤʝʨʠʩʪʝʤʝ ʠ ʟʦʥʝ 

ʠʥʬʝʢʮʠʠ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʚʘʞʥʫʶ ʨʦʣʴ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʤʝʨʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʦ ʠ ʚ ʧʨʦʮʝʩʩʝ ʢʣʝʪʦʯʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʟʦʥʳ ʠʥʬʝʢʮʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʫʪʘʮʠʠ ʚ ʛʝʥʘʭ ʛʦʨʦʭʘ sym33 ʠ sym40 

ʠʟʤʝʥʷʶʪ ʧʘʪʪʝʨʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʮʠʪʦʢʠʥʠʥʦʚ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʢʣʫʙʝʥʴʢʦʚ ʛʦʨʦʭʘ 

ʜʠʢʦʛʦ ʪʠʧʘ. 

ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʙʠʦʩʠʥʪʝʟʘ ʵʪʠʣʝʥʘ (ACS2 

ʠ ACO1) ʚ ʢʣʫʙʝʥʴʢʘʭ ʠʩʭʦʜʥʦʛʦ ʩʦʨʪʘ Rondo ʠ ʵʪʠʣʝʥʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʤʫʪʘʥʪʥʦʡ ʣʠʥʠʠ 

K5 (sym12) ʚ ʫʩʣʦʚʠʷʭ ʦʙʨʘʙʦʪʢʠ ʵʢʟʦʛʝʥʥʳʤ ʵʪʠʣʝʥʦʤ ʠ ʠʥʛʠʙʠʪʦʨʦʤ ʝʛʦ ʩʠʥʪʝʟʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʫʪʘʮʠʷ ʚ ʛʝʥʝ sym12 ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʷʤ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʝʥʦʚ. 

 

ʈʠʩ. 2. ʉʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʫʨʦʚʥʝʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ ACS2 ʫ ʨʘʩʪʝʥʠʡ 

ʠʩʩʣʝʜʫʝʤʳʭ ʣʠʥʠʡ.  

ʅʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ACS2 ʠ ACO1 ʚ ʢʣʫʙʝʥʴʢʘʭ 

ʠʩʭʦʜʥʦʛʦ ʩʦʨʪʘ Rondo ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʥʛʠʙʠʪʦʨʦʤ ʬʝʨʤʝʥʪʘ ɸʎʂ-ʩʠʥʪʘʟʳ ɸɺɻ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʤʫʪʘʥʪʥʦʡ ʣʠʥʠʠ K5 (sym12) (ʨʠʩ. 2, 3). ʇʦʩʢʦʣʴʢʫ ɸɺɻ ʷʚʣʷʝʪʩʷ ʠʥʛʠʙʠʪʦʨʦʤ 

ʩʠʥʪʝʟʘ 1-ʘʤʠʥʦʮʠʢʣʦʧʨʦʧʘʥ-1-ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʪʦ ʩʥʠʞʝʥʠʝ ʝʝ ʙʠʦʩʠʥʪʝʟʘ ʚ 

ʢʣʫʙʝʥʴʢʘʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ɸɺɻ, ʚʝʨʦʷʪʥʦ, ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʵʪʠʣʝʥʘ, ʯʪʦ 

ʘʢʪʠʚʠʨʫʝʪ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʝʛʦ ʙʠʦʩʠʥʪʝʟ. 

ʕʢʟʦʛʝʥʥʳʡ ʵʪʠʣʝʥ, ʚʳʩʚʦʙʦʞʜʘʶʱʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʦʞʝʥʠʷ ʵʪʝʬʦʥʘ, 

ʧʦʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʛʝʥʘACS2 ʚ ʢʣʫʙʝʥʴʢʘʭ ʜʠʢʦʛʦ ʪʠʧʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʢʣʫʙʝʥʴʢʘʭ, 




