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ʞʦʤ. 

AVENIR  G. TOMILIN   

November 12, 1912 ï October 25, 2000 
 

This collection of scientific papers on marine mammal biolo-

gy is dedicated to the 100
th
 anniversary of the birth of profes-

sor Avenir G. Tomilin. He was a world-renowned marine 

mammal scientist and biologist with wide-ranging interests. 

He was the author of 21 books and 

over 300 scientific publications, about half of which were 

published in English. 

 

 

 



ʉʫʟʜʘʣʴ 2012 Suzdal 

ʄʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ɻʦʣʘʨʢʪʠʢʠ. 2012. ʊʦʤ 1. 5 

 

ʉʆɼɽʈɾɸʅʀɽ (contents in English ï page 10) 

ɸʛʘʬʦʥʦʚ ɸ.ɺ., ʄʘʣʳʰʝʚ ɸ.ʉ., ɹʘʨʘʥʦʚ ɺ.ʉ., ʇʘʥʦʚʘ ɽ.ʄ.  
ɸʚʪʦʥʦʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʜʝʣʴʬʠʥʘ ............... 16 

ɸʛʘʬʦʥʦʚ ɸ.ɺ., ʇʘʥʦʚʘ ɽ.ʄ.  
ʉʚʠʩʪʳ ʠ ʠʤʧʫʣʴʩʥʦ-ʪʦʥʘʣʴʥʳʝ ʩʠʛʥʘʣʳ ï ʜʚʝ ʩʠʩʪʝʤʳ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ  

ʘʬʘʣʠʥ (Tursiops truncatus) .................................................................................................................................. 20 

ɸʣʝʢʩʝʝʚ ɸ.ʖ., ʉʠʚʘʡ ʄ.ɺ., ʉʘʡʬʫʪʜʠʥʦʚʘ ʉ.ɻ., ʄʘʨʯʝʥʢʦ ɺ.ʖ., ʈʫʩʩʢʦʚʘ ʆ.ɺ., ɻʣʘʟʦʚ ɼ.ʄ., ɿʘʡʢʦʚʩʢʘʷ 

ɸ.ɺ., ʂʫʚʰʠʥʦʚʘ ʀ.ʅ., ʄʫʭʘʤʝʪʦʚ ʃ.ʄ., ʈʦʞʥʦʚ ɺ.ɺ., ʐʝʩʪʦʧʘʣʦʚ ɸ.ʄ.  
ʄʦʥʠʪʦʨʠʥʛ ʥʝʢʦʪʦʨʳʭ ʧʘʪʦʛʝʥʦʚ ʫ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʧʪʠʮ ʚ ʨʘʡʦʥʝ ʦ. ʏʢʘʣʦʚʘ, ɸʤʫʨʩʢʠʡ 

ʣʠʤʘʥ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʚ 2010 ʛ. .......................................................................................................................... 27 

ɸʣʝʢʩʝʝʚ ɺ.ɸ., ʊʨʫʭʘʥʦʚʘ ʀ.ʉ., ɸʥʜʨʠʝʚʩʢʘʷ ɽ.ʄ.  
ʅʘ ʧʫʪʠ ʢ ʧʦʥʠʤʘʥʠʶ ʢʦʥʬʣʠʢʪʘ ʤʝʞʜʫ ʣʘʜʦʞʩʢʦʡ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʦʡ (Pusa hispida ladogensis)  

ʠ ʨʳʙʥʳʤ ʧʨʦʤʳʩʣʦʤ .......................................................................................................................................... 29 

ɸʣʝʢʩʝʝʚʘ ʗ.ʀ., ʂʨʘʩʥʦʚʘ ɺ.ɺ., ɹʝʣʠʢʦʚ ʈ.ɸ., ɹʝʣʴʢʦʚʠʯ ɺ.ʄ.  
ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʝʭ ʣʝʪʥʠʭ ʨʝʛʫʣʷʨʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʩʢʦʧʣʝʥʠʡ ʙʝʣʫʭʠ (Delphinapterus 

leucas) ɹʝʣʦʛʦ ʤʦʨʷ .............................................................................................................................................. 33 

ɸʣʪʫʭʦʚ ɸ.ɺ., ʇʝʨʤʷʢʦʚ ʇ.ɸ., ɹʫʨʢʘʥʦʚ ɺ.ʅ. 

ʈʘʟʣʠʯʠʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʷʤʳʭ ʚʠʟʫʘʣʴʥʳʭ ʫʯʝʪʦʚ ʩʠʚʫʯʝʡ (Eumetopias jubatus) ʥʘ ʣʝʞʙʠʱʘʭ ʠ 

ʧʦʜʩʯʝʪʘʭ ʥʘ ʧʘʥʦʨʘʤʥʳʭ ʬʦʪʦʛʨʘʬʠʷʭ ............................................................................................................ 38 

ɸʥʜʨʝʝʚʘ ʅ.ɸ., ʆʩʪʘʧʯʫʢ ʊ.ɺ., ʃʠʩʢʫʥ ʆ.ɺ.  
ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʜʝʣʴʬʠʥʦʚ ʢ ʫʩʣʦʚʠʷʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʦʢʝʘʥʘʨʠʫʤʝ (ʏʝʨʥʦʝ ʤʦʨʝ, ʙʫʭʪʘ 

ʂʘʟʘʯʴʷ) ................................................................................................................................................................. 44 

ɸʥʜʨʠʘʥʦʚ ɺ.ɺ., ʃʫʢʠʥ ʃ.ʈ., ʃʝʙʝʜʝʚ ɸ.ɸ., ʅʝʚʝʨʦʚʘ ʅ.ɺ.  
ʖʞʥʦʝ ʣʦʢʘʣʴʥʦʝ ʩʪʘʜʦ ʙʝʣʦʤʦʨʩʢʦʡ ʙʝʣʫʭʠ (Delphinapterus leucas), ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʜʠʥʘʤʠʢʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʶʞʥʦʡ ʯʘʩʪʠ ʆʥʝʞʩʢʦʛʦ ʟʘʣʠʚʘ ɹʝʣʦʛʦ ʤʦʨʷ 48 

ɹʘʙʫʰʢʠʥ ʄ.ɺ., ɹʫʟʫʥ ɺ.ɸ.  
ʅʘʙʣʶʜʝʥʠʷ ʙʝʣʳʭ ʤʝʜʚʝʜʝʡ (Ursus maritimus) ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʦ. ʉʝʚʝʨʥʳʡ ʘʨʭʠʧʝʣʘʛʘ  

ʅʦʚʘʷ ɿʝʤʣʷ ʚ 2012 ʛ. ........................................................................................................................................... 54 

ɹʝʣʠʢʦʚ ʈ.ɸ., ɹʝʣʴʢʦʚʠʯ ɺ.ʄ.  
ʊʝʩʪʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʫʧʨʘʚʣʷʝʤʳʭ ʘʚʠʘʤʦʜʝʣʝʡ ʩʘʤʦʣʝʪʥʦʛʦ ʪʠʧʘ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʙʝʣʦʤʦʨʩʢʠʤʠ ʙʝʣʫʭʘʤʠ (Delphinapterus leucas) .............................................................................................. 57 

ɹʝʣʠʢʦʚ ʈ.ɸ., ʂʠʨʠʣʣʦʚʘ ʆ.ʀ., ɹʝʣʴʢʦʚʠʯ ɺ.ʄ.  
ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʪʦʥʘʣʴʥʳʝ ʩʠʛʥʘʣʳ ʯʫʢʦʪʩʢʠʭ ʙʝʣʫʭ (Delphinapterus leucas), ʦʙʠʪʘʶʱʠʭ ʚ 

ɸʥʘʜʳʨʩʢʦʤ ʟʘʣʠʚʝ .............................................................................................................................................. 61 

ɹʝʣʠʢʦʚ ʈ.ɸ., ʇʘʥʦʚʘ ɽ.ʄ., ʃʫʢʠʥʘ ʉ.ʖ., ɸʛʘʬʦʥʦʚ ɸ.ɺ., ɹʝʣʴʢʦʚʠʯ ɺ.ʄ.  
ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʣʫʭ (Delphinapterus leucas) ʚ ʣʝʪʥʝʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʩʢʦʧʣʝʥʠʠ ʚ ʨʘʡʦʥʝ  

ʦ-ʚʦʚ ʈʦʛʘʥʢʘ ï ɻʦʣʳʡ ʉʦʩʥʦʚʝʮ (ʆʥʝʞʩʢʠʡ ʟʘʣʠʚ, ɹʝʣʦʝ ʤʦʨʝ) ʚ 2008-2011 ʛʛ. ......................................... 67 

ɹʝʣʠʢʦʚ ʈ.ɸ., ʇʘʥʦʚʘ ɽ.ʄ., ʉʳʯʝʚ ɺ.ɸ., ɹʝʣʴʢʦʚʠʯ ɺ.ʄ.  
ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʤʘʩʩʠʚʘ ʛʠʜʨʦʬʦʥʦʚ ʜʣʷ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʟʘʧʠʩʠ ʠ 

ʣʦʢʘʣʠʟʘʮʠʠ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʙʝʣʦʤʦʨʩʢʦʡ ʙʝʣʫʭʠ (Delphinapterus leucas) .............................................. 73 

ɹʝʣʠʢʦʚ ʉ.ɽ.  
ɻʠʧʦʪʝʟʘ ʵʢʦʩʠʩʪʝʤʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʨʢʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ .................................. 76 

ɹʝʣʠʢʦʚ ʉ.ɽ., ɹʦʣʪʫʥʦʚ ɸ.ʅ.  
ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ ......................... 81 



ʉʫʟʜʘʣʴ 2012 Suzdal 

6 Marine Mammals of the Holarctic. 2012. Vol. 1. 

ɹʝʣʦʥʦʚʠʯ ʆ.ɸ., ɹʫʨʢʘʥʦʚ ɺ.ʅ.  
ɺʣʠʷʥʠʝ ʢʦʩʘʪʦʢ (Orcinus orca) ʥʘ ʷʨʫʩʥʳʡ ʧʨʦʤʳʩʝʣ ʯʝʨʥʦʛʦ ʧʘʣʪʫʩʘ (Reinhardtius hippoglossoides)  

ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ................................................................................................................................................... 86 

ɹʝʣʦʥʦʚʠʯ ʆ.ɸ., ʄʘʤʘʝʚ ɽ.ɻ., ʌʦʤʠʥ ʉ.ɺ., ʂʦʥʦʚʘʣʦʚʘ ʃ.ʀ.  
ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʢʠʪʦʦʙʨʘʟʥʳʤʠ ʚ ʘʢʚʘʪʦʨʠʠ ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦ. ɹʝʨʠʥʛʘ, ʂʦʤʘʥʜʦʨʩʢʠʝ ʦ-ʚʘ ......... 91 

ɹʣʦʭʠʥ ʉ.ɸ., ʃʠʪʦʚʢʘ ɼ.ʀ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʨʦʛʦ ʢʠʪʘ (Eschrichtius robustus) ʫ ʙʝʨʝʛʦʚ ʏʫʢʦʪʩʢʦʛʦ ʧ-ʦʚʘ ʚ 2011 ʛ. .......... 95 

ɹʦʚʝʥʛ ʇ., ʃʦʥʜʦʥ ɼʞ., ʂʵʤʝʨʦʥ ʄ.  
ʇʝʨʝʤʝʱʝʥʠʷ ʠ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʥʳʨʷʥʠʠ ʢʨʳʣʘʪʢʠ (Histrophoca fasciata) ʠ ʣʘʨʛʠ (Phoca largha): 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʘʟʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚ ɹʝʨʠʥʛʦʚʦʤ ʤʦʨʝ ................................................................................. 97 

ɹʦʛʜʘʥʦʚʘ ʃ.ʅ., ʄʘʪʠʰʝʚʘ ʉ.ʂ.  
ʈʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ ʯʝʨʥʦʤʦʨʩʢʠʭ ʘʬʘʣʠʥ (Tursiops truncatus) ʢʘʢ ʢʨʠʪʝʨʠʡ ʚʦʟʨʘʩʪʘ ... 98 

ɹʦʣʪʥʝʚ ɸ.ʀ., ɾʘʨʠʢʦʚ ʂ.ɸ.  
ʍʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʩʪʦʥʦʛʠʭ ʚ ʈʦʩʩʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ................................................ 101 

ɹʦʣʪʫʥʦʚ ɸ.ʅ., ɻʦʨʙʫʥʦʚ ʖ.ɸ., ʂʦʥʜʘʢʦʚ ɸ.ɸ., ʃʫʢʠʥ ʃ.ʈ., ʄʝʥʠʩ ɼ.ʊ., ʆʛʥʝʪʦʚ ɻ.ʅ., ʉʚʝʪʦʯʝʚ ɺ.ʅ., 

ʉʝʤʝʥʦʚʘ ɺ.ʉ.  
ʆʮʝʥʢʘ ʫʷʟʚʠʤʦʩʪʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʨʪʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʩʚʦʝʥʠʷ ʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ ʥʘ ʧʨʠʤʝʨʝ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ........................................... 105 

ɹʦʣʪʫʥʦʚ ɸ.ʅ., ʅʠʢʠʬʦʨʦʚ ɺ.ɺ., ʉʝʤʝʥʦʚʘ ɺ.ʉ., ʆʚʩʷʥʠʢʦʚ ʅ.ɻ., ʀʣʣʘʨʠʦʥʦʚʘ ʅ.ɸ.  
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʙʝʣʳʭ ʤʝʜʚʝʜʝʡ (Ursus maritimus)  

ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʈʦʩʩʠʠ .................................................................................................................................. 109 

ɹʦʨʠʩʦʚʘ ɽ.ɸ., ʄʝʱʝʨʩʢʠʡ ʀ.ɻ., ʐʧʘʢ ʆ.ɺ., ɻʣʘʟʦʚ ɼ.ʄ., ʃʠʪʦʚʢʘ ɼ.ʀ., ʈʦʞʥʦʚ ɺ.ɺ.  
ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ ʥʘ ʩʪʝʧʝʥʴ ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʙʦʩʦʙʣʝʥʥʦʩʪʠ ʚ ʧʦʧʫʣʷʮʠʷʭ 

 ʙʝʣʫʭʠ (Delphinapterus leucas) ʨʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ .................................................................... 113 

ɹʫʢʠʥʘ ʃ.ɸ., ɸʣʴʛʠʥʘ ʉ.ɻ.  
ʄʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ʢʘʢ ʠʩʪʦʯʥʠʢ ʪʨʠʭʠʥʝʣʣʝʟʥʦʡ ʠʥʚʘʟʠʠ ʜʣʷ ʞʠʪʝʣʝʡ ʧʨʠʙʨʝʞʥʳʭ ʧʦʩʝʣʢʦʚ 

ʏʫʢʦʪʢʠ ............................................................................................................................................................... 118 

ɹʫʢʠʥʘ ʃ.ɸ., ʀʛʠʪʦʚʘ ɼ.ʄ.  
ɾʠʚʦʪʥʳʝ ï ʜʠʩʩʝʤʠʥʘʪʦʨʳ ʠ ʠʭ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʨʠʭʠʥʝʣʣ ʚ ʧʨʠʙʨʝʞʥʳʭ  

ʙʠʦʮʝʥʦʟʘʭ ʏʫʢʦʪʢʠ ........................................................................................................................................... 122 

ɹʫʨʜʠʥ ɸ.ʄ.  
ɸʨʝʘʣ ʦʙʠʪʘʥʠʷ ʩʝʨʳʭ ʢʠʪʦʚ (Eschrichtius robustus) ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ ʈʦʩʩʠʠ ʚʥʝ  

ʏʫʢʦʪʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ .................................................................................................................................... 126 

ɹʫʨʢʘʥʦʚ ɺ.ʅ., ʕʥʜʨʶʩ ʈ.ɼ., ʍʘʪʪʦʨʠ ʂ., ʀʩʦʥʦ ʊ., ʊʨʝʪʴʷʢʦʚ ɸ.ɺ.  
ʂʨʘʪʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ ʩʠʚʫʯʘ (Eumetopias jubatus) ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ 

ʠ ʫ ʧʦʙʝʨʝʞʴʷ ʦ. ʉʘʭʘʣʠʥ ʚ 2011 ʛ. ................................................................................................................... 134 

ɹʫʰʫʝʚ ʉ.ɻ.  
ʇʨʠʣʦʚʳ ʢʠʪʦʦʙʨʘʟʥʳʭ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʤʳʩʣʘ ʢʘʣʢʘʥʘ (Psetta maeotica) ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ  

ʯʘʩʪʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ 2010 ʛ. ............................................................................................................................ 140 

ɺʝʜʝʥʝʚ ɸ.ʀ., ɸʚʠʣʦʚ ʂ.ɺ. , ʐʘʚʳʢʠʥ ɸ.ɸ.  
ʆʮʝʥʢʘ ʰʫʤʦʚ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʟʦʥ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʙʲʝʢʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ........................................................ 144 

ɺʝʨʝʚʢʠʥ ʄ.ɺ. 
ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʩʪʦʷʱʠʭ ʪʶʣʝʥʝʡ ʚ ʌʠʥʩʢʦʤ ʟʘʣʠʚʝ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ................................... 150 

  



ʉʫʟʜʘʣʴ 2012 Suzdal 

ʄʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ɻʦʣʘʨʢʪʠʢʠ. 2012. ʊʦʤ 1. 7 

ɺʝʨʝʚʢʠʥ ʄ.ɺ., ɺʳʩʦʮʢʠʡ ɺ.ɻ. ʊʨʫʭʘʥʦʚʘ ʀ.ʉ., ʉʘʛʠʪʦʚ ʈ.ɸ.  
ʈʝʟʫʣʴʪʘʪʳ ʘʚʠʘʮʠʦʥʥʦʛʦ ʫʯʝʪʘ ʣʘʜʦʞʩʢʦʡ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ (Pusa hispida ladogensis) ............................ 154 

ɺʠʣʩʦʥ ʉ., ɼʦʣʛʦʚʘ ɽ., ʊʨʫʭʘʥʦʚʘ ʀ., ɻʫʜʤʘʥ ʉ.  
ʈʝʧʨʦʜʫʢʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʱʝʥʢʦʚ ʢʘʩʧʠʡʩʢʦʛʦ ʪʶʣʝʥʷ, Pusa caspica .................................... 157 

ɺʦʣʦʰʠʥʘ ʀ.ɺ., ʄʳʩʣʝʥʢʦʚ ɸ.ʀ.  
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʬʦʪʦʣʦʚʫʰʢʘʤʠ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʣʝʞʙʠʱʘʭ 

ʣʘʨʛʠ (Phoca largha) ʠ ʨʦʞʜʝʥʠʝ ʙʝʣʴʢʦʚ ʥʘ ʦʩʪʨʦʚʝ ʆʧʘʩʥʳʡ ʚ ʗʧʦʥʩʢʦʤ ʤʦʨʝ ...................................... 161 

ɻʣʘʜʠʣʠʥʘ ɽ.ɺ., ʉʝʨʙʠʥ ɺ.ɺ., ɻʦʣʴʜʠʥ ʇ.ɽ.  
ɸʬʘʣʠʥʳ (Tursiops truncatus) ʫ ʪʨʘʫʣʝʨʥʳʭ ʩʫʜʦʚ ʧʨʠ ʣʦʚʝ ʰʧʨʦʪʘ ʚ ʚʦʜʘʭ ʚʦʩʪʦʯʥʦʛʦ ʠ  

ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʂʨʳʤʘ ...................................................................................................................................... 165 

ɻʣʘʟʦʚ ɼ.ʄ., ʏʝʨʥʦʦʢ ɺ.ʀ., ʐʧʘʢ ʆ.ɺ., ʉʦʣʦʚʴʝʚ ɹ.ɸ., ʅʘʟʘʨʝʥʢʦ ɽ.ɸ., ɺʘʩʠʣʴʝʚ ɸ.ʅ., ʏʝʣʠʥʮʝʚ ʅ.ɻ., 

ʂʫʟʥʝʮʦʚʘ ɼ.ʄ., ʄʫʭʘʤʝʪʦʚ ʃ.ʄ., ʈʦʞʥʦʚ ɺ.ɺ.  
ʀʪʦʛʠ ʘʚʠʘʫʯʝʪʦʚ ʙʝʣʫʭ (Delphinapterus leucas) ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʚ 2009 ʠ 2010 ʛʛ. .................................. 167 

ɻʣʘʟʦʚ ɼ.ʄ., ʐʧʘʢ ʆ.ɺ., ʂʫʟʥʝʮʦʚʘ ɼ.ʄ., ʀʚʘʥʦʚ ɼ.ʀ., ʄʫʭʘʤʝʪʦʚ ʃ.ʄ., ʈʦʞʥʦʚ ɺ.ɺ.  
ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʪʦʛʠ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ ʙʝʣʫʭ (Delphinapterus leucas) ʚ ɹʝʣʦʤ ʤʦʨʝ 

ʚ 2010-2011 ʛʛ. .................................................................................................................................................... 172 

ɻʦʜʷʱʝʚʘ ʖ.ʉ., ɹʝʣʷʯʝʥʢʦ ɸ.ɺ., ɸʣʪʫʭʦʚ ɸ.ɺ., ɹʫʨʢʘʥʦʚ ɺ.ʅ.  
ʂʦʧʫʣʷʪʦʨʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʘʤʦʢ ʩʠʚʫʯʘ (Eumetopias jubatus) ........................................................................ 177 

ɻʦʣʴʜʠʥ ɽ.ɹ.  
ʂʠʪʦʦʙʨʘʟʥʳʝ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʂʘʨʢʠʥʠʪʩʢʦʛʦ ʟʘʣʠʚʘ: ʤʘʪʝʨʠʘʣʳ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ............................. 181 

ɻʦʣʴʜʠʥ ʇ.ɽ. 
ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʩʢʦʧʘʝʤʳʭ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʂʨʳʤʘ ......................................... 188 

ɻʦʨʣʦʚʘ ɽ.ʅ.  
ɺʝʢʦʚʘʷ ʜʠʥʘʤʠʢʘ ʧʠʪʘʥʠʷ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʤʦʨʞʘ (Odobenus rosmarus) ʠ ʣʘʭʪʘʢʘ  

(Erignathus barbatus) ʧʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ .................................................................... 190 

ɻʦʨʣʦʚʘ ɽ.ʅ.  
ʇʘʪʦʣʦʛʠʠ ʢʦʩʪʝʡ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ (Pusa hispida Schreber, 1775) ʧʦ ʘʨʭʝʦʟʦʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ......... 194 

ɻʨʘʯʝʚ ɸ.ʀ.  
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʪʶʣʝʥʝʡ Phocidae ʚ ʤʘʝ-ʦʢʪʷʙʨʝ 2010-2011 ʛʛ. ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ  

ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ........................................................................................................................................ 200 

ɻʫʜʤʘʥ ʉ., ɼʤʠʪʨʠʝʚʘ ʃ., ɹʘʡʤʫʢʘʥʦʚ ʄ., ɹʠʛʥʝʨʪ ɸ., ʖʩʩʠ ʀ., ʖʩʩʠ ʄ., ʂʘʩʠʤʙʝʢʦʚ ɽ.,  

ɺʝʨʝʚʢʠʥ ʄ., ɺʳʩʦʮʢʠʡ ɺ., ɺʠʣʩʦʥ ʉ., ʍʘʨʢʦʥʝʥ ʊ.  
ʇʦʧʫʣʷʮʠʦʥʥʳʡ ʩʪʘʪʫʩ ʢʘʩʧʠʡʩʢʦʛʦ ʪʶʣʝʥʷ (Pusa caspica): ʫʛʨʦʟʳ, ʧʨʠʦʨʠʪʝʪʳ ʠ ʧʨʦʙʣʝʤʳ  

ʩʦʭʨʘʥʝʥʠʷ .......................................................................................................................................................... 205 

ɻʫʟʝʝʚ ʄ.ɸ., ʌʠʣʘʪʦʚʘ ʆ.ɸ., ɹʫʨʜʠʥ ɸ.ʄ., ʍʦʡʪ ʕ.  
ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʠʩʪʦʯʥʠʢ ʟʚʫʢʘ ʩ ʧʦʤʦʱʴʶ  

ʩʪʝʨʝʦʛʠʜʨʦʬʦʥʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʤʧʫʣʴʩʥʳʤ ʟʚʫʢʘʤ ʢʦʩʘʪʦʢ (Orcinus orca) ........................................ 209 

ɻʫʱʝʨʦʚ ʇ.ʉ.  
ʇʘʨʘʤʝʪʨʳ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʢʘʢ ʵʢʩʧʨʝʩʩ-ʪʝʩʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ  

ʙʝʣʫʭ (Delphinapterus leucas Pallas, 1776) ........................................................................................................ 213 

ɼʝʥʠʩʝʥʢʦ ʊ.ɽ., ʉʦʢʦʣʦʚʘ ʆ.ɺ., ɺʝʨʪʷʥʢʠʥ ɺ.ɺ.  
ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʜʦʭʘ ʉʝʨʦʛʦ ʢʠʪʘ (Eschrichtius robustus) ʢʘʢ ʦʜʠʥ ʠʟ ʧʫʪʝʡ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʫʩʘ ʟʜʦʨʦʚʴʷ ʧʦʧʫʣʷʮʠʠ ....................................................................................................... 216 

ɼʞʠʢʠʷ ɽ.ʃ.,. ʎʠʜʫʣʢʦ ɻ.ɸ.,. ɹʫʨʜʠʥ ɸ.ʄ.  
ʉʠʤʧʘʪʨʠʯʝʩʢʠʝ ʧʦʧʫʣʷʮʠʠ ʢʦʩʘʪʦʢ (Orcinus orca) ʚ ʚʦʜʘʭ ʂʘʤʯʘʪʢʠ, ʜʘʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. .. 217 



ʉʫʟʜʘʣʴ 2012 Suzdal 

8 Marine Mammals of the Holarctic. 2012. Vol. 1. 

ɼʤʠʪʨʠʝʚʘ ʃ., ʖʩʩʠ ʀ., ɹʘʡʤʫʢʘʥʦʚ ʄ., ʂʘʩʠʤʙʝʢʦʚ ɽ., ɺʝʨʝʚʢʠʥ ʄ., ɺʠʣʩʦʥ ʉ., ɻʫʜʤʘʥ ʉ.  
ʄʠʛʨʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʥʳʨʷʥʠʝ ʢʘʩʧʠʡʩʢʦʛʦ ʪʶʣʝʥʷ (Pusa caspica) ʚ  

ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚʦʡ ʪʝʣʝʤʝʪʨʠʠ ......................................................................... 220 

ɼʦʣʛʦʚʘ ɽ.ʉ., ɼʞʠʢʠʷ ɽ.ʃ., ʎʠʜʫʣʢʦ ɻ.ɸ.  
ʅʘʙʣʶʜʝʥʠʝ ʧʦʜʚʦʜʥʦʡ ʣʘʢʪʘʮʠʠ ʫ ʩʠʚʫʯʝʡ (Eumetopias jubatus, Schreber, 1776) ...................................... 223 

ɼʦʣʛʦʚʘ ɽ.ʉ., ʉʠʜʦʨʝʥʢʦ ʄ.ʄ., ɹʫʨʜʠʥ ɸ.ʄ.  
ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʨʳʭ ʢʠʪʦʚ (Eschrichtius robustus) ʚ ʨʘʡʦʥʝ ʟʘʣ. ʇʠʣʴʪʫʥ  

(ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʦʙʝʨʝʞʴʝ ʦ. ʉʘʭʘʣʠʥ) ʚ 2008-2011 ʛʛ. ............................................................................. 226 

ɼʦʨʦʰʝʥʢʦ ɸ.ʅ.  
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʝʣʫʭʠ (Delphinapterus leucas) ʚ ʉʘʭʘʣʠʥʩʢʦʤ ʟʘʣʠʚʝ ʣʝʪʥʦʤ 2009 ʛ. ................................ 229 

ɼʦʨʦʰʝʥʢʦ ʄ.ɸ.  
ʇʨʠʤʦʨʩʢʠʡ ʦʢʝʘʥʘʨʠʫʤ: ʵʢʦʣʦʛʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʘʜʘʧʪʘʮʠʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ........ 231 

ɼʦʨʦʰʝʥʢʦ ʅ.ɺ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʪʦʦʙʨʘʟʥʳʭ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʚ 2001 ʛ. .............................................................. 234 

ɽʨʦʭʠʥʘ ʀ.ɸ.  
ʅʦʚʳʝ ʜʘʥʥʳʝ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʪʶʣʝʥʷ-ʭʦʭʣʘʯʘ (Cystophora cristata  

Erxleben, 1777) ʠ ʛʨʝʥʣʘʥʜʩʢʦʛʦ ʪʶʣʝʥʷ (Pagophilus groenlandica Erxleben, 1777) ʚ ʨʘʥʥʝʤ 

ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ ..................................................................................................................... 237 

ɾʘʨʠʢʦʚ ʂ.ɸ., ɹʦʨʦʜʠʥ ʈ.ɻ.  
ʄʦʨʘʪʦʨʠʡ ʥʘ ʜʦʙʳʯʫ ʢʠʪʦʚ: ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ. ............................................................................. 242 

ɾʝʣʫʜʢʦʚʘ ɸ.ʀ.  
ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ ʙʝʣʫʭʠ (Delphinapterus leucas) ʚ ʉʦʣʦʚʝʮʢʦʤ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʩʢʦʧʣʝʥʠʠ ʚ ɹʝʣʦʤ ʤʦʨʝ ....................................................................................................... 245 

ɿʘʛʨʝʙʝʣʴʥʳʡ ʉ.ɺ., ʌʦʤʠʥ ɺ.ɺ.  
ʂʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʂʦʤʘʥʜʦʨʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʦʩʪʨʦʚʥʦʛʦ ʪʶʣʝʥʷ  

(Phoca vitulina stejnegeri) ................................................................................................................................... 248 

ɿʘʛʨʝʙʠʥ ʀ.ɸ.  
ɹʝʣʫʭʠ (Delphinapterus leucas Pallas) ʚ ʧʨʦʣʠʚʝ ʉʝʥʷʚʠʥʘ: ʚʥʦʚʴ ʚ ʣʝʜʦʚʦʤ ʧʣʝʥʫ .................................... 254 

ɿʘʡʮʝʚʘ ʂ.ɸ., ʂʦʨʦʣʝʚ ɺ.ʀ., ɸʭʠ ɸ.ɺ.  
ʇʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʧʘʩʩʠʚʥʦʛʦ ʩʣʫʭʘ ʜʝʣʴʬʠʥʘ (Tursiops truncatus) ........................................................ 257 

ɿʘʩʳʧʢʠʥ ʄ.ʖ.  
ɸʣʣʦʟʠʤʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ ʥʝʢʦʪʦʨʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʘʭ ʫ ʥʘʩʪʦʷʱʠʭ ʪʶʣʝʥʝʡ ɹʝʨʠʥʛʦʚʘ ʠ 

ʆʭʦʪʩʢʦʛʦ ʤʦʨʝʡ ................................................................................................................................................ 261 

ɿʘʩʳʧʢʠʥ ʄ.ʖ.  
ɸʣʣʦʟʠʤʳ ʢʘʢ ʤʘʨʢʝʨʳ ʵʚʦʣʶʮʠʦʥʥʦʡ ʠʩʪʦʨʠʠ ʦʪʨʷʜʘ ʣʘʩʪʦʥʦʛʠʭ Pinnipedia .......................................... 266 

ʀʣʣʘʨʠʦʥʦʚʘ ʅ.ɸ., ɹʦʣʪʫʥʦʚ ɸ.ʅ.  
ʄʝʪʦʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʩʙʦʨʘ ʠ ʧʝʨʚʠʯʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʠʥʚʘʟʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ  

ʦʪ ʙʝʣʳʭ ʤʝʜʚʝʜʝʡ Ursus maritimus .................................................................................................................. 270 

ʀʣʴʷʰʝʥʢʦ ɺ.ʖ.  
ʉʝʨʳʡ ʢʠʪ (Eschrichtius robustus, Lillijeborg, 1861) ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʝʩʪʝʩʪʚʝʥʥʦʠʩʪʦʨʠʯʝʩʢʠʡ ʘʨʝʘʣ ..... 273 

Kaʛʘʥʦʚʘ ʅ.ɺ., ʂʦʥʦʰʝʥʢʦ ʉ.ɺ.  
ʋʨʦʚʝʥʴ ʩʨʝʜʥʝʤʦʣʝʢʫʣʷʨʥʳʭ ʦʣʠʛʦʧʝʧʪʠʜʦʚ ʚ ʢʨʦʚʠ ʘʬʘʣʠʥ (Tursiops truncatus ponticus  

Barabasch, 1940) ʢʘʢ ʢʨʠʪʝʨʠʡ ʩʪʝʧʝʥʠ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʦʢʝʘʥʘʨʠʫʤʘ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ 

ʜʣʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ................................................................................................................................... 277 

  



ʉʫʟʜʘʣʴ 2012 Suzdal 

ʄʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ɻʦʣʘʨʢʪʠʢʠ. 2012. ʊʦʤ 1. 9 

ʂʘʨʝʥʠʥʘ ʂ.ɸ., ɻʠʣʸʚ ɸ.ʅ., ɻʣʘʟʦʚ ɼ.ʄ., ʄʘʣʘʰʠʯʝʚ ɽ.ɹ.  
ʃʘʪʝʨʘʣʠʟʘʮʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʝʪʸʥʳʰʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʨʰʠʭ ʦʩʦʙʝʡ ʫ ʙʝʣʫʭ  

(Delphinapterus leucas) ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʘʵʨʦʬʦʪʦʛʨʘʬʠʡ ʘʢʚʘʪʦʨʠʠ ɹʝʣʦʛʦ ʤʦʨʷ ......................... 281 

ʂʘʨʝʥʠʥʘ ʂ.ɸ., ɻʠʣʸʚ ɸ.ʅ., ʀʚʢʦʚʠʯ ʊ.ɺ., ɹʫʨʜʠʥ ɸ.ʄ., ʄʘʣʘʰʠʯʝʚ ɽ.ɹ.  
ʃʘʪʝʨʘʣʠʟʦʚʘʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʨʳʙʦʷʜʥʳʭ ʢʦʩʘʪʦʢ (Orcinus orca) ʧʨʠ ʧʠʪʘʥʠʠ ........................................... 284 

ʂʘʪʠʥ ʀ.ʆ. ʅʝʩʪʝʨʝʥʢʦ ɺ.ɸ.  
ʄʠʛʨʘʮʠʠ ʠ ʭʦʤʠʥʛ ʪʶʣʝʥʝʡ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ .................................................................................... 287 

ʂʠʙʘʣʴʥʠʢʦʚ ɸ.ʉ., ɺʦʡʥʦʚ ɺ.ɹ., ɺʝʨʙʠʮʢʠʡ ɽ.ɺ.  
ɸʨʠʪʤʠʷ ʜʳʭʘʥʠʷ ʠ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʚ ʮʠʢʣʝ ʩʦʥ-ʙʦʜʨʩʪʚʦʚʘʥʠʝ ʩʝʚʝʨʥʳʭ  

ʤʦʨʩʢʠʭ ʢʦʪʠʢʦʚ (Callorhinus ursinus) ʥʘ ʩʫʰʝ ............................................................................................... 290 

ʂʠʨʠʣʣʦʚʘ ʆ.ʀ., ʏʝʨʥʝʮʢʠʡ ɸ.ɼ.  
ʈʝʟʫʣʴʪʘʪʳ ʧʦʧʫʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ 31-ʤ ʨʝʡʩʝ ʅʀʉ çɸʢʘʜʝʤʠʢ ʉʝʨʛʝʡ 

ɺʘʚʠʣʦʚè ............................................................................................................................................................. 296 

ʂʣʝʧʠʢʦʚʩʢʠʡ ʈ.ʅ.  
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʩʘʪʢʠ (Orcinus orca) ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 2002-2011 ʛʛ. ......... 300 

ʂʣʝʧʠʢʦʚʩʢʠʡ ʈ.ʅ., ʃʫʢʠʥ ʅ.ʅ., ʄʠʰʠʥ ʊ.ɺ.  
ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʚ  

ʤʘʝ-ʠʶʥʝ 2011 ʛ. ................................................................................................................................................. 303 

ʂʦʚʘʢʩ ʂ., ʃʠʜʝʨʩʝʥ ʂ.  
ɺʣʠʷʥʠʝ ʩʦʢʨʘʱʝʥʠʷ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ɸʨʢʪʠʢʝ ....................................... 306 

ʂʦʨʞʝʚ ɺ.ɸ.  
ʇʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʝʥʣʘʥʜʩʢʦʛʦ ʪʶʣʝʥʷ ʙʝʣʦʤʦʨʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ (Pagophilus groenlandicus) .............................................................................................................. 308 

ʂʦʩʝʥʢʦ ʇ.ʆ., ɺʳʩʦʮʢʠʡ ɸ.ʃ., ʃʘʧʴʝʨʨ ɼʞ.ʃ., ʉʠʛʘʣ ɼʞ.ʄ., ʄʫʭʘʤʝʪʦʚ ʃ.ʄ., ʃʷʤʠʥ ʆ.ʀ.  
ʕʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʥʘ ʫ ʤʦʨʞʘ (Odobenus rosmarus) ................................................. 314 

ʂʦʩʝʥʢʦ ʇ.ʆ., ʂʦʨʥʝʚʘ ʉ.ʄ., ʃʷʤʠʥ ʆ.ʀ.  
ɸʥʝʩʪʝʟʠʷ ʤʦʨʩʢʠʭ ʢʦʪʠʢʦʚ (Callorhinus ursinus) ........................................................................................... 319 

ʂʦʯʥʝʚ ɸ.ɸ., ɿʜʦʨ ʕ.ɺ., ʉʠʨʘʙʠʜʟʝ ʃ.ʍ., ʏʘʢʠʣʝʚ ʄ.ɺ., ʂʨʶʢʦʚʘ ʅ.ɺ., ʇʝʨʝʚʝʨʟʝʚ ɸ.ɸ., ɻʦʣʫʙʴ ɽ.ɺ. 
ɺʩʧʳʰʢʘ ʥʝʠʟʚʝʩʪʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ (Phoca hispida) ʥʘ ʏʫʢʦʪʢʝ ʚ 2011 ʛ. ..................... 323 

ʂʦʯʥʝʚ ɸ.ɸ., ʂʦʟʣʦʚ ʄ.ʉ.  
ʃʝʞʙʠʱʝ ʤʦʨʞʝʡ (Odobenus rosmarus divergens) ʥʘ ʦ. ʂʦʣʶʯʠʥ (ʏʫʢʦʪʩʢʦʝ ʤʦʨʝ) ʚ 2011 ʛ. .................... 329 

ʂʨʘʩʥʦʚʘ ɺ.ɺ., ʏʝʨʥʝʮʢʠʡ ɸ.ɼ., ʈʫʩʩʢʦʚʘ ʆ.ɺ., ɹʝʣʴʢʦʚʠʯ ɺ.ʄ.  
ʆʮʝʥʢʘ ʟʜʦʨʦʚʴʷ ʙʝʣʫʭ (Delphinapterus leucas) ʉʦʣʦʚʝʮʢʦʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʢʦʧʣʝʥʠʷ ʚ  

ɹʝʣʦʤ ʤʦʨʝ ʧʦ ʨʝʟʫʣʴʪʘʪʦʤ ʬʦʪʦʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚ 2010-2011 ʛʛ. ................................................................. 333 

ʂʨʶʢʦʚʘ ʅ.ɺ.  
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʠʭʦʦʢʝʘʥʩʢʠʤʠ ʤʦʨʞʘʤʠ (Odobenus rosmarus divergens) ʘʢʚʘʪʦʨʠʠ ʚʙʣʠʟʠ  

ʙʝʨʝʛʦʚʳʭ ʣʝʞʙʠʱ ʏʫʢʦʪʢʠ .............................................................................................................................. 338 

ʂʨʶʢʦʚʘ ʅ.ɺ., ʂʦʯʥʝʚ ɸ.ɸ.  
ʃʝʞʙʠʱʝ ʤʦʨʞʝʡ (Odobenus rosmarus divergens) ʥʘ ʤʳʩʝ ɺʘʥʢʘʨʝʤ ʚ 2011 ʛ. ............................................ 344 

ʂʫʟʠʥ ɸ.ɽ., ʅʠʢʫʣʠʥ ɺ.ʉ. 
ʂ ʙʠʦʣʦʛʠʠ ʠ ʤʦʨʬʦʣʦʛʠʠ ʙʝʣʦʢʨʳʣʦʡ ʤʦʨʩʢʦʡ ʩʚʠʥʴʠ (Phocoinoides dalli, True, 1885) ........................... 349 

ʂʫʟʥʝʮʦʚ ɸ.ɸ., ɹʝʣʴʢʦʚʠʯ ɺ.ʄ.  
ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʥʝʢʦʪʦʨʳʭ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʪʨʫʢʪʫʨʳ ʉʦʣʦʚʝʮʢʦʛʦ ʣʦʢʘʣʴʥʦʛʦ  

ʩʪʘʜʘ ʙʝʣʫʭ (Delphinapterus leucas) ʚ ɹʝʣʦʤ ʤʦʨʝ ʢʘʢ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ........................................... 356 



ʉʫʟʜʘʣʴ 2012 Suzdal 

10 Marine Mammals of the Holarctic. 2012. Vol. 1. 

ʂʫʟʥʝʮʦʚ ɺ.ɺ.  
ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʢʘʩʧʠʡʩʢʦʛʦ ʪʶʣʝʥʷ (Phoca caspica) .................................. 361 

ʂʫʟʥʝʮʦʚʘ ɼ.ʄ., ʈʫʩʩʢʦʚʘ ʆ.ɺ., ʀʚʘʥʦʚ ɼ.ʀ., ʐʧʘʢ ʆ.ɺ., ʈʦʞʥʦʚ ɺ.ɺ.  
ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʧʝʨʝʤʝʱʝʥʠʝʤ ʙʝʣʫʭ Delphinapterus leucas ʚ ʉʘʭʘʣʠʥʩʢʦʤ ʟʘʣʠʚʝ ʣʝʪʦʤ 2011 ʛ. ............ 364 

ʂʳʜʳʨʤʘʥʦʚ ɸ., ʂʘʨʘʤʝʥʜʠʥ ʂ., ʂʘʩʳʤʙʝʢʦʚ ɽ., ɹʘʡʤʫʢʘʥʦʚ ʄ., ʂʘʩʳʤʙʝʢʦʚ ɽ., ɼʤʠʪʨʠʝʚʘ ʃ.,  

ʖʩʩʠ ʀ., ɺʝʨʝʚʢʠʥ ʄ., ɻʫʜʤʘʥ ʉ.  
ɸʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʢʘʩʧʠʡʩʢʠʭ ʪʶʣʝʥʝʡ  

(Phoca caspica) .................................................................................................................................................... 370 

ʂʵʤʝʨʦʥ ʄ., ɺʝʨ ʍʦʬ ɼʞ., ɹʦʚʝʥʛ ʇ., ʃʦʥʜʦʥ ɼʞ., ʄʦʨʝʣʵʥʜ ʕ.  
ʏʠʩʣʝʥʥʦʩʪʴ ʪʨʝʭ ʧʘʛʦʬʠʣʴʥʳʭ ʚʠʜʦʚ ʪʶʣʝʥʝʡ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ .................................. 375 

ʃʘʩʢʠʥʘ ʅ.ɹ., ɸʣʪʫʭʦʚ ɸ.ɺ., ʂʨʫʯʝʥʢʦʚʘ ɽ.ʇ., ɹʫʨʢʘʥʦʚ ɺ.ʅ.  
ʆ ʩʚʷʟʠ ʚʦʟʨʘʩʪʘ ʤʘʪʝʨʠ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚʦʩʧʠʪʘʥʠʷ ʧʦʪʦʤʩʪʚʘ ʫ ʩʠʚʫʯʘ  

(Eumetopias jubatus) ........................................................................................................................................... 376 

ʃʝʜʝʥʝʚʘ ɿ.ɸ., ɻʨʘʯʝʚ ɸ.ʀ.  
ʄʷʩʦ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʪʶʣʝʥʝʡ ï ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʧʨʦʜʫʢʪ ʜʣʷ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ .................... 379 

ʃʠʜʝʨʩʝʥ ʂ., ɺʘʪʘʥʘʙʵ ʖ., ʌʠʩʢ ɸ., ʂʦʚʘʢʩ ʂ.  
ʍʠʱʥʠʯʝʩʪʚʦ ʧʦʣʷʨʥʦʡ ʘʢʫʣʳ (Somniosus microcephalus) ʚ ʦʪʥʦʰʝʥʠʠ ʘʨʢʪʠʯʝʩʢʠʭ ʣʘʩʪʦʥʦʛʠʭ ............ 383 

ʋʢʘʟʘʪʝʣʴ ʣʘʪʠʥʩʢʠʭ ʚʠʜʦʚʳʭ ʥʘʟʚʘʥʠʡ .......................................................................................................... 386 

ʋʢʘʟʘʪʝʣʴ ʘʚʪʦʨʦʚ (ʘʥʛʣʠʡʩʢʠʡ)  ...................................................................................................................... 386 

ʋʢʘʟʘʪʝʣʴ ʘʚʪʦʨʦʚ (ʈʫʩʩʢʠʡ)  ............................................................................................................................ 388 

 

CONTENTS 

Agafonov A.V., Malyshev A.S., Baranov V.S., Panova E.M.  
A self-contained device for detection of acoustic signals emitted from the surface of the dolphinôs body ........... 16 

Agafonov A.V., Panova E.M.  
Whistles and burst-pulses ï the two systems of bottlenose dolphinsô (Tursiops truncates) acoustic  

communication signals ........................................................................................................................................... 20 

Alekseev A.Y., Sivay M.V., Sayfutdinova S.G., Marchenko V.Y., Russkova O.V., Glazov D.M., 

 Zaykovskaya A.V., Kuvshinova I.N., Muhammedov L.M., Rozhnov V.V., Shestopalov ɸ.ʄ. 
Monitoring of some pathogens in marine mammals and birds in the area of the Chkalov island,  

Amur estuary, Okhotsk Sea in 2010 ....................................................................................................................... 27 

Alekseev V.A., Trukhanova I.S., Andrievskaya E.M.  
Towards an understanding of the Ladoga ringed seal (Pusa hispida ladogensis) and fisheries conflict ................ 29 

Alekseeva Y.I., Krasnova V.V., Belikov R.A., Belôkovich V.M.  
The comparative characteristic of three regular summer gathering of belugas (Delphinapterus leucas) in the 

White Sea ............................................................................................................................................................... 33 

Altukhov A.V., Permyakov P.A., Burkanov V.N. 

Differences in results of direct counts of Steller sea lions (Eumetopias jubatus) on rookeries and counts on 

panoramic photographs .......................................................................................................................................... 38 

Andreeva N.A., Ostapchuk T.V., Liskun O.V.  
Microbiological adaptation of dolphins to live in captivity (Kazachya bay of the Black Sea) .............................. 44 

  



ʉʫʟʜʘʣʴ 2012 Suzdal 

ʄʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ɻʦʣʘʨʢʪʠʢʠ. 2012. ʊʦʤ 1. 11 

Andrianov V.V., Lukin L.R., Lebedev A.A., Neverova N.V.  
Southern local stock of belugas (Delphinapterus leucas) as an indicator of environmental changes caused  

by oil pollution in the southern Onega Bay of the White Sea ................................................................................ 48 

Babushkin M.V., Buzun V.A.  
Polar bear (Ursus maritimus) sightings on the eastern coast of Severnyi island  

(Severnaya Zemlya archipelago) in 2012 ............................................................................................................... 54 

Belikov R.A., Belôkovich V.M.  
Testing of radio controlled airplanes for observation of the White Sea beluga whales  

(Delphinapterus leucas) .......................................................................................................................................... 57 

Belikov R.A., Kirillova O.I., Belôkovich V.M.  
Communicative tonal signals of chukchi beluga whales (Delphinapterus leucas) summering in Anadir Bay ....... 61 

Belikov R.A., Panova E.M., Lukina S.Yu., Agafonov A.V., Belôkovich V.M.  
Beluga whale (Delphinapterus leucas) abundance dynamics in summer reproductive gathering off  

Roganka ï Golii Sosnovetz Islands (Onega Bay, the White Sea) in 2008-2011 .................................................... 67 

Belikov R.A., Panova E.M., Sychev V.A., Belôkovich V.M.  
Application of a stationary hydrophone array  for multichannel broadband recording and localization 

of sounds emitted by White Sea beluga whales (Delphinapterus leucas) ............................................................... 73 

Belikov S.E.  
The hypothesis of an ecosystem variability of the Arctic marine mammal species ............................................... 76 

Belikov S.E., Boltunov A.N.  
Anthropogenic pollution of the marine mammalsô habitats in the Pechora Sea ..................................................... 81 

Belonovich O.A., Burkanov V.N.  
Killer whale (Orcinus orca) depredation on the Greenland halibut (Reinhardtius hippoglossoides)  

long-line fishery in the Sea of Okhotsk .................................................................................................................. 86 

Belonovich O.A., Mamaev E.G., Fomin S.V., Konovalova L.I.  
Cetaceans off the northern cape of Bering Island, Commander I. .......................................................................... 91 

Blokhin S.A., Litovka D.I.  
Results of investigation of gray whales (Eschrichtius robustus) off the coast of the Chukotka  

Peninsula in 2011 ................................................................................................................................................... 95 

Boveng P., London J., Cameron M.  
Movements and dive behavior of ribbon (Histrophoca fasciata) and spotted seals (Phoca largha):  

evidence for resource partitioning in the Bering Sea .............................................................................................. 97 

Bogdanova L.N., Matisheva S.K.  
The size and weight characteristics of the Black Sea bottlenose dolphin (Tursiops truncates) as 

 determinants of the animalôs age ........................................................................................................................... 98 

Boltnev A.I., Zharikov K.A.  
Commercial use of pinnipeds in Russia at the present stage ................................................................................ 101 

Boltunov A.N., Gorbunov Yu.A., Kondakov A.A., Lukin L.R., Menis D.T., Ognetov G.N., Svetochev V.N., 

Semenova V.S.  
Marine mammalsô vulnerability assessment for environmental appraisal for economic activity on the  

marine shelf on the example of southeastern portion of the Barents Sea ............................................................. 105 

Boltunov A.N., Nikiforov V.V., Semenova V.S., Ovsianikov N.G., Illarionova N.A.  
Genetic capture-recapture for polar bears (Ursus maritimus) study in the Russian northeast .............................. 109 

  



ʉʫʟʜʘʣʴ 2012 Suzdal 

12 Marine Mammals of the Holarctic. 2012. Vol. 1. 

Borisova E.A., Meschersky I.G., Shpak O.V., Glazov D.M., Litovka D. I., Rozhnov V.V.  
Evaluation of effect of geographical isolation on level of genetic distinctness in beluga whale  

(Delphinapterus leucas) populations in Russian Far East .................................................................................... 113 

Bukina L.A., Algina S.G.  
Marine mammals as a source of Trichinella infection for residents of Chukotka coastal communities .............. 118 

Bukina L.A., Igitova D.M.  
Animals serving as disseminators of trichinellosis and their role in dissemination of trichinae in coastal 

biocenoses of Chukotka ....................................................................................................................................... 122 

Burdin A.M.  
Distribution of the gray whales (Eschrichtius robustus) in the Russian Far East seas outside of Chukotka 

Peninsula .............................................................................................................................................................. 126 

Burkanov V.N., Andrews R.D., Hattori K. Isono T., Tretyakov A.V. 
Brief results of steller sea lion (Eumetopias jubatus) counts in the northern Sea of Okhotsk and  

Sakhalin island, 2011 ........................................................................................................................................... 134 

Bushuev S.G.  
Cetaceans by-catch during fishery for turbot (Psetta maeotica) in the north-western Black Sea in 2010 ............ 140 

Vedenev A.I., Avilov C.V., Shavykin A.A.  
Assessment of noise from fishery and zones of the acoustic impact on marine mammals at construction  

of the oil-and-gas facilities in the Barents Sea ..................................................................................................... 144 

Verevkin M.V.  
Present status of seals in the Gulf of Finland of the Baltic Sea ............................................................................ 150 

Verevkin M.V., Vysotsky V.G., Trukhanova I.S., Sagitov R.A.  
Results of Ladoga ringed seals (Pusa hispida ladogensis) aerial survey .............................................................. 154 

Wilson S., Dolgova E., Trukhanova I., Goodman S.  
Breeding behaviour and pup development in the Caspian seal, Pusa caspica ...................................................... 157 

Voloshina I.V., Myslenkov A.I.  
Use of method of automatic registration by camera-traps on the haul-out sites of largha seals  

(Phoca largha) and birth of pups on Island Opasny in the Sea of Japan............................................................... 161 

Gladilina E.V., Serbin V.V., Golôdin P.E.  
Bottlenose dolphins (Tursiops truncatus) near trawler vessels involved in sprat fisheries in the waters  

of southern and south-eastern Crimea (the Black Sea) ......................................................................................... 165 

Glazov D.M., Chernook V.I., Shpak O.V., Solovyev B.A., Nazarenko E.A., Vasilev A.N., Chelintsev N.G., 

Kuznetsova D.M., Mukhametov L.M., Rozhnov V.V.  
The results of beluga whale (Delphinapterus leucas) aerial surveys in the Okhotsk Sea in 2009 and 2010 ........ 167 

Glazov D.M., Shpak O.V., Kuznetsova D.M., Ivanov D.I., Mukhametov L.M., Rozhnov V.V.  
Preliminary results of tracking the beluga whale (Delphinapterus leucas) movements in the White Sea  

in 2010-2011 ........................................................................................................................................................ 172 

Godyashcheva Y.S., Belyachenko A.V., Altukhov A.V., Burkanov V.N.  
Copulatory behaviour in female Steller sea lions (Eumetopias jubatus) .............................................................. 177 

Golôdin E.B.  
Cetaceans of the coastal zone of the Karkinit Gulf: some materials to their characteristic .................................. 181 

Golôdin P.  
Current knowledge of fossil marine mammals of Crimea .................................................................................... 188 

  



ʉʫʟʜʘʣʴ 2012 Suzdal 

ʄʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ɻʦʣʘʨʢʪʠʢʠ. 2012. ʊʦʤ 1. 13 

Gorlova E. 
Secular dynamics in the diet of the Pacific walrus (Odobenus rosmarus) and the bearded seal (Erignathus 

barbatus) by stable isotopes analysis .................................................................................................................... 190 

Gorlova E.  
Skeletal pathologies of the ringed seals (Pusa hispida Schreber, 1775): archaeozoological data ........................ 194 

Grachov A.I.  
Distribution and abundance of seals Phocidae in the northwest part of the Okhotsk Sea during the  

period from May to October, 2010-2011 ............................................................................................................. 200 

Goodman S., Dmitrieva L., Baimukanov M., Bignert A., J¿ssi I., J¿ssi M., KasimbekovYe., Verevkin M., 

 Vysotsky V., Wilson S., Hªrkºnen T.  
Population status of Caspian seals (Pusa caspica): threats, priorities and barriers to conservation ...................... 205 

Guzeev M.A., Filatova O.A., Burdin A.M., Hoyt E.  
Two-hydrophone method of estimating direction to broadband sounds recorded from killer  

whales (Orcinus orca) ........................................................................................................................................... 209 

Guscherov P.S.  
Parameters of external respiration as a rapid test for determining the physiological condition of  

beluga whales (Delphinapterus leucas Pallas, 1776) ............................................................................................ 213 

Denisenko T.E., Sokolova O.V., Vertyankin V.V.  
Microbiology investigation of blow samples of Gray whale (Eschrichtius robustus) as one of ways of an 

estimation of the health status of population ........................................................................................................ 216 

Dzhikiya E.L., Tsidulko G.A., Burdin A.M.  
Simpatric populations of killer whale (Orcinus orca) in Kamchatka waters, results of genetic analysis. ............ 217 

Dmitrieva L., J¿ssi I., Baimukanov M., Kasimbekov Ye., Verevkin M., Wilson S., Goodman S.J. 
Autumn-winter migration, habitat use and diving behaviour of Caspian seals (Pusa caspica) revealed  

by satellite telemetry ............................................................................................................................................ 220 

Dolgova E.S., Dzhikiya E.L., Tsidulko G.A.  
Observations on Steller sea lion (Eumetopias jubatus, Schreber, 1776) underwater nursing/suckling  

behaviour .............................................................................................................................................................. 223 

Dolgova E.S., Sidorenko M.M., Burdin A.M.  
Dynamics of grey whales (Eschrichtius robustus) number in the Piltun bay area (northeastern part  

of the Sakhalin coast) in 2008-2011 ..................................................................................................................... 226 

Doroshenko A.N.  
Distribution of white whales (Delphinapterus leucas) in the Sakhalin Bay in summer 2009 ............................... 229 

Doroshenko M.A.  
Primorsky Aquarium: ecological and physiological aspects of adaptation of marine mammals ......................... 231 

Doroshenko N.V.  
Results of the study of cetaceans in the Sea of Okhotsk in 2001 ......................................................................... 234 

Yerokhina I.A.  
New data to the characteristic of the metabolic status of hooded seal (Cystophora cristata Erxleben, 

1777) and harp seal (Pagophilus groenlandica Erxleben, 1777) in early postnatal period of development ......... 237 

Zharikov K.A., Borodin R.G.  
Whaling moratorium: results and prospects ......................................................................................................... 242 

Zheludkova A.I.  
Behavioral peculiarities of immature beluga whales (Delphinapterus leucas) in Solovetskoe reproductive 

gathering in the White Sea ................................................................................................................................... 245 



ʉʫʟʜʘʣʴ 2012 Suzdal 

14 Marine Mammals of the Holarctic. 2012. Vol. 1. 

Zagrebelniy S.V., Fomin V.V.  
Population density and tendencies development of Commander Island harbor seals (Phoca vitulina  

stejnegeri) population ........................................................................................................................................... 248 

Zagrebin I.A.  
The beluga whales (Delphinapterus leucas Pallas) in the Senyavina strait: again in ice trap ............................... 254 

Zaitseva K.A., Korolev V.I., Akhi A.V.  
Dolphinôs (Tursiops truncatus) passive hearing noise immunity ......................................................................... 257 

Zasypkin M.Yu.  
Allozyme variability in some polymorphic loci in Phocinae species of the Bering and Okhotsk seas ................ 261 

Zasypkin M.Yu.  
Allozymes as the evolution history markers of the order Pinnipedia ................................................................... 266 

Illarionova N.A., Boltunov A.N.  
Methodological aspects of collection and initial processing of non-invasive samples from polar bears  

Ursus maritimus ................................................................................................................................................... 270 

Ilyashenko V.Yu.  
Gray whale (Eschrichtius robustus, Lillijeborg, 1861) recovers historical range................................................. 273 

Kaganova N.V., Konoshenko S.V.  
Medium-molecular oligopeptides mass level in the Bottlenose dolphinôs blood (Tursiops truncatus  

ponticus Barabasch, 1940) as a criterion of adaptation degree to oceanarium conditions ................................... 277 

Karenina K.A., Giljov A.N., Glazov D.M., Malashichev Y.B.  
Laterality of calvesô position as regards to the elder individuals in beluga whales (Delphinapterus leucas) 

 based on aerophotography analysis in the White Sea.......................................................................................... 281 

Karenina K.A., Giljov A.N., Ivkovich T.V., Burdin A.M., Malashichev Y.B.  
Lateralized behaviour in fish-eating killer whales (Orcinus orca) during feeding ............................................... 284 

Katin I.O., Nesterenko V.A.  
Migration and homing of seals of the Peter the Great Bay .................................................................................. 287 

Kibalnikov A.S., Voinov V.B., Verbitsky E.V.  
Breathing and heart rate arrhythmia during sleep-wakefulness cycle in northern fur seal  

(Callorhinus ursinus) on land ............................................................................................................................... 290 

Kirill ova O., Chernetsky A.  
The results of marine mammalsô observations in a course the 31st voyage of RV  

"Akademik Sergei Vavilov" ................................................................................................................................. 296 

Klepikovskiy R.N.  
Distribution of killer whales (Orcinus orca) in the Barents Sea basing on studies conducted in 2002-2011 ....... 300 

Klepikovskiy R.N., Lukin N.N., Mishin T.V.  
Observation of marine mammals in the south of the Barents Sea in May ï June, 2011 ...................................... 303 

Kovacs K., Lydersen C.  
Impacts of declining sea ice on marine mammals in the Arctic ........................................................................... 306 

Korzhev V.  
Using models for assessment of the White Sea harp seal population (Pagophilus groenlandicus) ...................... 308 

Kosenko P.O., Vyssotski A.L., Lapierre J.L., Siegel J.M., Mukhametov L.M., Lyamin O.I.  
An electrophysiological study of sleep in a walrus (Odobenus rosmarus) ........................................................... 314 

Kosenko P.O., Korneva S.M., Lyamin O.I.  
Anesthesia of fur seals (Callorhinus ursinus) ....................................................................................................... 319 



ʉʫʟʜʘʣʴ 2012 Suzdal 

ʄʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ɻʦʣʘʨʢʪʠʢʠ. 2012. ʊʦʤ 1. 15 

Kochnev A.A., Zdor E.V., Sirabidze L.H., Chakilev M.V., Kryukova N.V., Pereverzev A.A., Golubô E.V.  
Outbreak of uncertain illness of ringed seals (Phoca hispida) in Chukotka, 2011 ............................................... 323 

Kochnev A.A., Kozlov M.S.  
The Pacific walrus (Odobenus rosmarus divergens) terrestrial haulout on Kolyuchin Island  

(Chukchi Sea), 2011 ............................................................................................................................................. 329 

Krasnova V., Chernetsky A., Russkova O., Belôkovich V.M.  
Assessment of health of belugas (Delphinapterus leucas) in Solovetsky reproductive gathering in the  

White Sea basing on results of photo identification in 2010-2011 ....................................................................... 333 

Kryukova N.V.  
Use of waters near coastal haulouts by pacific walruses (Odobenus rosmarus divergens) in Chukotka .............. 338 

Kryukova N.V., Kochnev A.A.  
The Pacific walrus (Odobenus rosmarus divergens) terrestrial haulout on the Cape Vankarem in 2011 ............. 344 

Kuzin A.E., Nikulin V.S.  
On biology and morphology Dull porpoises (Phocoinoides dalli, True, 1885) .................................................... 349 

Kuznetsov A.A., Belôkovich V.M.  
Analysis of changes in the population parameters of the White Sea Solovetsky local beluga whale 

(Delphinapterus leucas) stock as a population model........................................................................................... 356 

Kuznetsov V.V.  
The main causes of natural mortality of Caspian seals (Phoca caspica) ............................................................... 361 

Kuznetsova D.M., Russkova O.V., Ivanov D.I., Shpak O.V., Rozhnov V.V.  
Observations on beluga whale Delphinapterus leucas movements in Sakhalinsky Bay in summer 2011 ............ 364 

Kydyrmanov A., Karamendin K., Kassymbekov E., Baimukanov M., Kasimbekov Ye., Dmitrieva L., J¿ssi I., 

Verevkin M., Goodman S.  
Analysis of quantitative indicators of thyroid hormones in Caspian seals (Phoca caspica) ................................. 370 

Cameron M., Ver Hoef J., Boveng P., London J., Moreland E.  
Abundances of three ice-associated seal species in the Eastern Bering Sea ......................................................... 375 

Laskina N.B., Altukhov A.V., Kruchenkova E.P., Burkanov V.N.  
Relation of mother age and weaning offspring in Steller sea lion (Eumetopias jubatus) ..................................... 376 

Ledeneva Z.A., Grachov A.I.  
The meat of Far-East pinnipeds as the prospective product for food industry ..................................................... 379 

Lydersen C., Watanabe Yu., Fisk A., Kovacs K.M.  
Greenland sharks (Somniosus microcephalus) as predators of arctic pinnipeds .................................................. 383 

Index of Latin names ............................................................................................................................................ 386 

Author index (English spell.)  .............................................................................................................................. 386 

Author index (Russian spell.)  .............................................................................................................................. 388 

 

 



Agafonov et al. A self-contained device for detection of acoustic signals emitted from the surface of the dolphinôsé 

16 Marine Mammals of the Holarctic. 2012. Vol. 1. 

ɸʛʘʬʦʥʦʚ ɸ.ɺ., ʄʘʣʳʰʝʚ ɸ.ʉ., ɹʘʨʘʥʦʚ ɺ.ʉ., ʇʘʥʦʚʘ ɽ.ʄ. 

ɸʚʪʦʥʦʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ 
ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʜʝʣʴʬʠʥʘ 
ʀʥʩʪʠʪʫʪ ʆʢʝʘʥʦʣʦʛʠʠ ʠʤ. ʇ.ʇ. ʐʠʨʰʦʚʘ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

 

Agafonov A.V., Malyshev A.S., Baranov V.S., Panova E.M. 

A self-contained device for detection of acoustic signals emitted from 
the surface of the dolphinôs body 

P.P. Shirshov Institute of Oceanology RAS, Moscow, Russia 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʛʥʘʣʠʟʘ-

ʮʠʠ ʜʝʣʴʬʠʥʦʚ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʳʜʝʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʝʧʝʨʪʫʘʨʘ ʩʠʛʥʘʣʦʚ ʢʘʞʜʦʡ 

ʦʩʦʙʠ. ʊʘʢʘʷ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʘʝʪ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʧʠʩʘ-

ʥʠʠ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʩʚʠʩʪʦʚ-ʘʚʪʦʛʨʘʬʦʚ ʘʬʘʣʠʥ, ʩʦ-

ʜʝʨʞʘʱʠʭʩʷ ʚ ʜʝʣʴʬʠʥʘʨʠʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ.  

ɺʦ-ʧʝʨʚʳʭ, ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʠʩʪʦʯʥʠʢʘ ʟʚʫʢʘ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ çʩʝʪʴè ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʛʠʜʨʦʬʦʥʦʚ. ʇʦʜʦʙ-

ʥʳʝ ʩʠʩʪʝʤʳ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳ, ʪʨʝʙʫʶʪ ʧʨʝʮʠʟʠʦʥʥʦʡ 

ʢʘʣʠʙʨʦʚʢʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʪʨʘʢʪʦʚ ʠ ʥʘʣʠʯʠʷ ʩʧʝʮʠʘʣʴʥʦ-

ʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʣʦʢʘʣʠʟʘʮʠʷ.  

ɺʦ-ʚʪʦʨʳʭ, ʦʧʨʝʜʝʣʠʪʴ ʞʠʚʦʪʥʦʝ, ʠʟʣʫʯʘʶʱʝʝ ʟʚʫʢ, ʟʘʯʘ-

ʩʪʫʶ ʤʦʞʥʦ ʧʦ ʚʥʝʰʥʠʤ ʧʨʠʟʥʘʢʘʤ (ʥʘʧʨʠʤʝʨ ï ʧʦ ʚʳ-

ʜʝʣʷʝʤʳʤ ʧʫʟʳʨʴʢʘʤ ʚʦʟʜʫʭʘ ʠʟ ʜʳʭʘʣʘ). ʅʦ ʵʪʠ ʧʨʠʟʥʘ-

ʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʳʤʠ; ʢʨʦʤʝ ʪʦʛʦ, ʜʘʥ-

ʥʳʡ ʤʝʪʦʜ ʪʨʝʙʫʝʪ ʥʝʧʨʝʨʳʚʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʅʘʢʦʥʝʮ, ʜʝʣʴʬʠʥʦʚ ʤʦʞʥʦ ʧʦʦʯʝʨʝʜʥʦ ʦʪʩʘʞʠʚʘʪʴ ʚ 

ʘʢʫʩʪʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʙʘʩʩʝʡʥ. ʆʜʥʘʢʦ ʪʘʢʠʝ ʦʪʩʘ-

ʞʠʚʘʥʠʷ ʜʦʚʦʣʴʥʦ ʪʨʫʜʦʝʤʢʠ ʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʫ ʞʠʚʦʪ-

ʥʳʭ ʩʪʨʝʩʩ ʠ ʥʘʨʫʰʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʛʥʘ-

ʣʠʟʘʮʠʠ. 

ɺ 2010-2012 ʛʛ. ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʘʬʘʣʠʥ ʚ ʂʦʢʪʝʙʝʣʴʩʢʦʤ 

ʜʝʣʴʬʠʥʘʨʠʠ ʘʚʪʦʨʘʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʨʝʧʝʨʪʫʘʨʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʩʦʙʝʡ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ çʦʪ-

ʥʦʩʠʪʝʣʴʥʦʡ ʠʟʦʣʷʮʠʠè. ɺ ʝʛʦ ʦʩʥʦʚʝ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʜʝʣʴʬʠʥʘʨʠʷ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʙʦʣʴʰʦʛʦ ʢʨʫʛʣʦʛʦ ʙʘʩʩʝʡʥʘ 

ʠ ʤʘʣʦʛʦ, ʪʨʘʧʝʮʠʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʩʦʝʜʠʥʝʥʥʦʛʦ ʩ ʙʦʣʴ-

ʰʠʤ ʧʨʦʭʦʜʦʤ ʨʘʟʤʝʨʦʤ ʚ ʩʝʯʝʥʠʠ ʧʨʠʤʝʨʥʦ 1,5Ĭ1,5 ʤ2. 

ʀʟʦʣʠʨʫʝʤʳʡ ʜʝʣʴʬʠʥ ʧʦ ʢʦʤʘʥʜʝ ʪʨʝʥʝʨʘ ʟʘʭʦʜʠʣ ʚ ʤʘ-

ʣʳʡ ʙʘʩʩʝʡʥ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʭʦʜ ʧʝʨʝʢʨʳʚʘʣʩʷ ʨʝʰʝʪʢʦʡ. 

ɸʢʫʩʪʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʙʘʩʩʝʡʥʘʤʠ ʩʦʭʨʘʥʷʣʩʷ, 

ʜʝʣʴʬʠʥʳ ʤʦʛʣʠ ʜʘʞʝ ʚʠʜʝʪʴ ʜʨʫʛ ʜʨʫʛʘ ʧʨʠ ʧʨʠʙʣʠʞʝ-

ʥʠʠ ʢ ʨʝʰʝʪʢʝ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

In the studies of dolphin acoustics there is often a 

need to distinguish between repertoires of individ-

ual dolphins. This problem usually arises when 

researchers try to describe and systematize signa-

ture whistles of bottlenose dolphins kept in a dol-

phinarium. There are different technical solutions 

to this problem, and each of them has a number of 

disadvantages. 

Firstly, hydrophone network can be used to deter-

mine the location of a sound source. Such systems 

are quite complex, as they require precise calibra-

tion of ultrasonic fields and special software to 

localize the dolphins.   

Secondly, the location of the animal emitting sound 

can be determined by outward signs, like air bub-

bles released from the dolphinôs blowhole. Howev-

er, these signs are not reliable enough. Besides, this 

method requires continuous observations.  

Finally, individual dolphins can be placed in sepa-

rate, acoustically insulated tanks, one at a time. Not 

only such separation is quite labor-intensive, but it 

can be stressful to the animals and cause deviation 

from the normal sounds.  

From 2010-2012, in the Koktebel dolphinarium, 

the authors conducted a full scale research into 

bottlenose dolphin acoustics. They used a method 

of partial separation to identify the individual 

acoustic repertoire of the dolphins tested. The 

method is based on the use of geometrical and 

acoustic properties of the dolphinarium that con-

sisted of a large round shaped tank and an external 

small trapezoidal one. The large tank and a small 

one were connected by a large passage with a 

1.5x1.5 m2 cross section. On a trainerôs command, 

the dolphin tested entered the small tank, then the 

passage was blocked by a mesh grate. The dolphins 

in both tanks remained in acoustic contact, they 

were able to even see each other when they ap-
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ʙʦʣʴʰʠʥʩʪʚʦ ʟʚʫʢʦʚ, ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʞʠʚʦʪʥʳʤʠ ʚ ʦʜ-

ʥʦʤ ʠʟ ʙʘʩʩʝʡʥʦʚ, ʧʨʦʥʠʢʘʶʪ ʠ ʚ ʜʨʫʛʦʡ (ʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʩʣʘʙʣʝʥʥʦʤ ʚʠʜʝ). ʕʪʦ ʧʦʟʚʦʣʷʣʦ, ʩʨʘʚʥʠʚ ʩʧʝʢʪʨʦʛʨʘʤ-

ʤʳ ʟʘʧʠʩʝʡ, ʩʜʝʣʘʥʥʳʭ ʚ ʨʘʟʥʳʭ ʙʘʩʩʝʡʥʘʭ, ʣʝʛʢʦ ʦʪʜʝ-

ʣʷʪʴ ʩʠʛʥʘʣʳ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʜʝʣʴʬʠʥʦʤ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʚ 

ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʪʨʝʙʫʝʪ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʜʝʣʴʬʠʥʘʨʠʷ, ʘ ʚʳʜʝʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʝʧʝʨʪʫʘʨʘ 

ʩʠʛʥʘʣʦʚ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʫ ʜʝʣʴʬʠʥʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʜʘʥʥʦʝ ʚʨʝʤʷ ʚ ʤʘʣʦʤ ʙʘʩʩʝʡʥʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʠʜʝʘʣʝ ʞʝ-

ʣʘʪʝʣʴʥʦ ʚʦʦʙʱʝ ʠʟʙʝʛʘʪʴ ʠʟʦʣʷʮʠʠ ʜʝʣʴʬʠʥʦʚ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʠʭ ʧʦʚʝʜʝʥʠʝ ʠ ʘʢʫʩʪʠʯʝʩʢʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʝʩʪʝʩʪʚʝʥʥʳʤ (ʚ ʫʩʣʦʚʠʷʭ ʜʝʣʴ-

ʬʠʥʘʨʠʷ). 

ʇʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʝʱʝ ʦʜʥʠʤ ʩʧʦʩʦ-

ʙʦʤ ï ʨʝʛʠʩʪʨʘʮʠʝʡ ʟʚʫʢʦʚ, ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʜʝʣʴʬʠʥʦʤ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʝʛʦ ʪʝʣʘ. ʊʨʝʙʦʚʘʥʠʷ ʢ 

ʫʩʪʨʦʡʩʪʚʫ, ʨʘʙʦʪʘʶʱʝʤʫ ʧʦ ʜʘʥʥʦʤʫ ʧʨʠʥʮʠʧʫ, ʤʦʛʫʪ 

ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʨʠʙʦʨ ʜʦʣ-

ʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʠʥʠʘʪʶʨʝʥ, ʣʝʛʢʦ ʟʘʢʨʝʧʣʷʪʴʩʷ ʥʘ 

ʪʝʣʝ ʠ ʥʝ ʤʝʰʘʪʴ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʜʚʠʞʝʥʠʶ ʜʝʣʴʬʠʥʘ; 

ʢʨʦʤʝ ʪʦʛʦ, ʝʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʩʣʠʰ-

ʢʦʤ ʚʳʩʦʢʦʡ, ʯʪʦʙʳ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ (ʠʣʠ ʨʝʛʠʩʪʨʠʨʦ-

ʚʘʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʝʥʥʦʤ ʚʠʜʝ) ʩʠʛʥʘʣʳ ʜʨʫʛʠʭ 

ʞʠʚʦʪʥʳʭ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʘʚʪʦʨʘʤʠ 

ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʠ ʠʟʛʦʪʦʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʛʠʜʨʦʬʦʥʘ (ʜʠʘʤʝʪʨʦʤ 7 ʤʤ), 

ʬʘʥʪʦʤʥʦʛʦ ʩʚʝʨʭʤʘʣʦʰʫʤʷʱʝʛʦ ʫʩʠʣʠʪʝʣʷ, ʵʣʝʤʝʥʪʘ 

ʧʠʪʘʥʠʷ (9-ʚʦʣʴʪʦʚʘʷ ʙʘʪʘʨʝʷ ʪʠʧʘ çʂʨʦʥʘè) ʠ ʮʠʬʨʦʚʦʛʦ 

ʨʝʢʦʨʜʝʨʘ Ritmix RR-900 (ʧʨʦʠʟʚʦʜʩʪʚʦ ʂʦʨʝʷ, ʬʦʨʤʘʪ 

ʟʘʧʠʩʠ PCM (WAV), 16 ʙʠʪ, ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 44,1 

ʢɻʮ). ʋʩʠʣʠʪʝʣʴ ʠ ʨʝʢʦʨʜʝʨ ʟʘʧʠʪʳʚʘʶʪʩʷ ʦʪ ʨʘʟʥʳʭ ʠʩ-

ʪʦʯʥʠʢʦʚ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʧʦ ʮʝʧʷʤ ʧʠʪʘ-

ʥʠʷ. ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʫʩʠʣʠʪʝʣʷ ʩʜʝʣʘʥʦ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘ-

ʟʦʥʘ ʫʩʠʣʝʥʥʦʛʦ ʩʠʛʥʘʣʘ. ʈʝʢʦʨʜʝʨ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥ ʥʘ ʚʢʣʶʯʝʥʠʝ ʟʘʧʠʩʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʨʧʫʩʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʥʪʝʡʥʝʨ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ çɻʝʨʤʦʢʝʡʩè (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ï 

ɿɸʆ ʇʨʦʤʨʝʩʫʨʩ, ʈʦʩʩʠʷ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʣʦʩ-

ʢʫʶ ʧʣʘʩʪʠʢʦʚʫʶ ʢʦʨʦʙʢʫ ʩ ʦʪʢʠʜʳʚʘʶʱʝʡʩʷ ʢʨʳʰʢʦʡ ʠ 

ʫʧʣʦʪʥʠʪʝʣʝʤ (ʚʥʫʪʨʝʥʥʠʝ ʨʘʟʤʝʨʳ ï 23Ĭ64Ĭ113 ʤʤ). 

ʀʩʧʳʪʘʥʠʷ ʚ ʙʘʨʦʢʘʤʝʨʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʥʪʝʡʥʝʨ ʤʦʞʝʪ 

ʚʳʜʝʨʞʠʚʘʪʴ ʧʦʛʨʫʞʝʥʠʝ ʚ ʚʦʜʫ ʥʘ ʛʣʫʙʠʥʫ, ʢʘʢ ʤʠʥʠ-

ʤʫʤ, 30 ʤ (ʧʨʠ ʛʣʫʙʠʥʝ ʙʦʣʴʰʦʛʦ ʙʘʩʩʝʡʥʘ ʜʝʣʴʬʠʥʘʨʠʷ, 

ʛʜʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, 5 ʤ). ɺ ʮʝʥʪʨ ʢʨʳʰʢʠ 

ʢʦʥʪʝʡʥʝʨʘ ʙʳʣ ʚʩʪʘʚʣʝʥ ʰʪʫʮʝʨ, ʢʦʪʦʨʳʡ ʩʦʝʜʠʥʷʣʩʷ ʩ 

ʛʦʨʣʦʚʠʥʦʡ ʛʠʜʨʦʬʦʥʘ ʛʠʙʢʦʡ ʩʠʣʠʢʦʥʦʚʦʡ ʪʨʫʙʢʦʡ 

(ʜʣʠʥʘ ï 150 ʤʤ) ʛʦʨʷʯʝʡ ʧʦʩʘʜʢʠ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʰʣʠ 

ʧʨʦʚʦʜʘ ʦʪ ʛʠʜʨʦʬʦʥʘ ʢ ʫʩʠʣʠʪʝʣʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʫʙ-

ʢʘ ʷʚʣʷʣʘʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʠʟʦʣʠʨʫʶʱʠʤ, ʠ ʛʝʨʤʝʪʠʟʠ-

ʨʫʶʱʠʤ, ʠ ʩʠʣʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʥʩʪʨʫʢʮʠʠ (ʨʠʩ. 1). 

proached the mesh grate on both sides. We found 

out that most of the sounds emitted by the dolphins 

in one test tank were able to penetrate the other 

tank, but the signals were much weaker.  There-

fore, comparing the spectrograms made in both 

tanks, we could easily identify the signals produced 

by the isolated dolphin. It is clear that this method 

is not universal as it requires a dolphinarium of 

certain design. The identification of the acoustic 

repertoire of an individual dolphin is only possible 

while the dolphin is in the small tank. Besides, ide-

ally separation of dolphins should be avoided in 

general, so that the dolphinsô behavior and acous-

tics stay as close to the natural conditions as possi-

ble.  

We have found another way to solve the problem. 

We tried to use a device that records dolphinsô 

sounds straight from the body surface of a dolphin. 

The requirements for the device are as follows. It 

should be mini-sized, easily attachable to the body 

while minimizing interference with the dolphinôs 

movements. Besides, the sensitivity of the device 

must not be set too high or it will register the sig-

nals emitted by other dolphins (or it is desirable to 

perceive the other animalsô signals as ñweakò). 

 Taking into consideration the above-mentioned 

requirements, the authors developed and construct-

ed a device that consisted of a hydrophone with a 7 

mm diameter, a phantom ultra-low-noise amplifier, 

a 9-volt ñKronaò type battery, and a Ritmix RR-

900 digital voice recorder (manufactured in Korea, 

PCM (WAV) format, 16 bit, 

44.1 kHz sampling rate). The amplifier and the 

recorder were powered by different sources to min-

imize interference via the power supply. The am-

plifierôs power supply rail was set quite high to 

achieve the full dynamic range of the enhanced 

signal. The recorder was programmed to begin 

recording at the preset time. An industrial 

Germocase container (plastic flat seal box with flip 

top cap; internal dimensions, 23x64x113 mm; 

manufacturer, closely held company ñPromresursò, 

Russia) was used as a case housing for the device. 

Altitude chamber tests showed that the container 

was able to withstand immersion to a depth of at 

least 30 m (the depth of the large tank used for the 

research was only 5 m). A nozzle was inserted into 

the container lid. The nozzle was connected to the 

access hole of the hydrophone by means of a heat 

shrinkable flexible silicone tube (length, 150 mm). 

The wiring inside the tube ran from the hydrophone 

to the amplifier. In this way, the tube served for 

insulation, sealing, and reinforcement (Fig. 1). 
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ʈʠʩ. 1. 1 ï ʢʦʨʧʫʩ, 2 ï ʛʠʜʨʦ-

ʬʦʥ, 3 ï ʫʩʠʣʠʪʝʣʴ, 4 ï ʧʠʪʘ-

ʥʠʝ ʫʩʠʣʠʪʝʣʷ, 5 - ʨʝʢʦʨʜʝʨ. 

Fig. 1. 1 ï housing, 2 ï hydro-

phone, 3 ï amplifier, 4 ï ampli-

fier supply, 5 ï recorder 

 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʪʝʣʝ ʜʝʣʴʬʠʥʘ ʠʟ ʪʨʸʭ-

ʤʠʣʣʠʤʝʪʨʦʚʦʛʦ ʚʩʧʝʥʝʥʥʦʛʦ ʥʝʦʧʨʝʥʘ ʙʳʣʘ ʠʟʛʦ-

ʪʦʚʣʝʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʰʣʝʡʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʚʫʭ ʧʦ-

ʷʩʦʚ, ʩʦʝʜʠʥʷʚʰʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʝʨʝʤʳʯʢʘʤʠ. 

ʂʦʥʮʳ ʧʦʷʩʦʚ ʩʢʨʝʧʣʷʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʟʘʩʪʝʞʢʘ-

ʤʠ-çʣʠʧʫʯʢʘʤʠè. ʊʘʢʞʝ ʥʘ çʣʠʧʫʯʢʘʭè ʢ ʰʣʝʡʢʝ 

ʢʨʝʧʠʣʩʷ ʥʝʦʧʨʝʥʦʚʳʡ ʯʝʭʦʣ ʩ ʨʝʛʠʩʪʨʠʨʫʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ. 

ʋʩʪʘʥʦʚʢʘ ʧʨʠʙʦʨʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙ-

ʨʘʟʦʤ. çRitmixè ʧʨʦʛʨʘʤʤʠʨʦʚʘʣʩʷ ʥʘ ʥʫʞʥʦʝ ʚʨʝʤʷ 

ʥʘʯʘʣʘ ʟʘʧʠʩʠ, ʧʦʩʣʝ ʯʝʛʦ ʩʦʝʜʠʥʷʣʩʷ ʩ ʫʩʠʣʠʪʝʣʝʤ ʠ 

ʧʦʤʝʱʘʣʩʷ ʚ ʢʦʥʪʝʡʥʝʨ. ʂʨʳʰʢʘ ʢʦʥʪʝʡʥʝʨʘ ʟʘʱʝʣ-

ʢʠʚʘʣʘʩʴ, ʩʘʤ ʢʦʥʪʝʡʥʝʨ ʧʦʤʝʱʘʣʩʷ ʚ ʥʝʦʧʨʝʥʦʚʳʡ 

ʯʝʭʦʣ. ʀʩʩʣʝʜʫʝʤʳʡ ʜʝʣʴʬʠʥ ʧʦ ʢʦʤʘʥʜʝ ʪʨʝʥʝʨʘ 

ʚʳʭʦʜʠʣ ʥʘ ʧʦʤʦʩʪ, ʧʦʩʣʝ ʯʝʛʦ ʥʘ ʥʝʤ ʟʘʢʨʝʧʣʷʣʘʩʴ 

ʰʣʝʡʢʘ ʪʘʢ, ʯʪʦ ʟʘʩʪʝʞʢʠ ʥʘʭʦʜʠʣʠʩʴ ʟʘ ʜʳʭʘʣʦʤ, ʘ 

ʛʨʫʜʥʳʝ ʧʣʘʚʥʠʢʠ ï ʤʝʞʜʫ ʧʦʷʩʘʤʠ. ʏʝʭʦʣ ʩ ʫʩʪʨʦʡ-

ʩʪʚʦʤ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʩʦʝʜʠʥʷʣʩʷ ʢ ʰʣʝʡʢʝ, ʘ 

ʪʨʫʙʢʘ ʩ ʛʠʜʨʦʬʦʥʦʤ ʟʘʛʠʙʘʣʘʩʴ ʪʘʢ, ʯʪʦ ʛʠʜʨʦʬʦʥ 

ʦʢʘʟʳʚʘʣʩʷ ʧʨʠʞʘʪʳʤ ʰʣʝʡʢʦʡ ʢ ʢʦʞʝ ʛʦʣʦʚʳ ʜʝʣʴ-

ʬʠʥʘ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʝʛʦ ʟʚʫʢʦʧʨʦ-

ʠʟʚʦʜʷʱʠʭ ʦʨʛʘʥʦʚ (ʨʠʩ. 2). ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ 

ʫʩʪʨʦʡʩʪʚʘ ʜʝʣʴʬʠʥ ʚʦʟʚʨʘʱʘʣʩʷ ʚ ʙʘʩʩʝʡʥ, ʛʜʝ ʠ 

ʧʨʝʙʳʚʘʣ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʟʚʫʢʦʟʘʧʠʩʠ ʚʨʝʤʷ. ʋʯʠ-

ʪʳʚʘʷ, ʯʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʛʠʜʨʦʬʦʥʘ ʦʧʨʝʜʝʣʷʝʪ-

ʩʷ ʧʨʠʤʝʨʥʦ ʢʘʢ 100ʤʢɺ/ʇʘ ʥʘ 1 ʩʤ ʨʘʜʠʫʩʘ, ʘ ʜʠʘ-

ʤʝʪʨ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʛʠʜʨʦʬʦʥʘ (7 ʤʤ) ʙʳʣ ʧʦʯʪʠ ʥʘ 

ʧʦʨʷʜʦʢ ʤʝʥʴʰʝ ʜʠʘʤʝʪʨʘ ʛʠʜʨʦʬʦʥʦʚ, ʦʙʳʯʥʦ ʧʨʠ-

ʤʝʥʷʶʱʠʭʩʷ ʚ ʙʠʦʘʢʫʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (50-

70 ʤʤ), ʦʧʠʩʳʚʘʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʙʳʣʦ ʜʦ-

ʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʟʚʫʢʠ ʪʦʣʴʢʦ ʪʦʛʦ 

ʜʝʣʴʬʠʥʘ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ. ʉʣʝʜʫʝʪ 

The device was attached to the dolphinôs body by means 

of a 3 mm foamed neoprene harness that comprised of 

two belt strips connected together by connecting strips. 

The strips of Velcro hook material on both ends of the 

belt strips were used to fasten the belt strips together. 

The neoprene case containing the recorder was attached 

to the harness by means of a Velcro fastener.  

The following steps were performed to put the device 

into operation. Ritmix was programmed to begin record-

ing at the required time. Then it was connected to the 

amplifier and placed into the container. The containerôs 

lid was snapped into place, and the container was placed 

into the neoprene housing. On the trainerôs command, 

the tested dolphin jumped out of the water into the stage, 

and a harness was put around the dolphin in such a way 

that the fasteners were behind the blowhole, and the pec-

toral fins were between the belt strips. The neoprene 

housing containing the recorder was attached to the har-

ness. The tube was bent so that the hydrophone was 

pressed between the harness and the skin of the dol-

phinôs head in close vicinity to the dolphinôs sound-

producing organs (Fig. 2). Then the dolphin carrying the 

device returned to the tank where it stayed for the time 

of the experiment. Since the sensitivity of the hydro-

phone is determined as 100 ɛV/Pa per a radius of 1 cm, 

and the diameter of the hydrophone used in the experi-

ment was 7 mm, which is almost one order of magnitude 

lower than the diameter of hydrophones typically used in 

bioacoustics research (50-70 mm), the hydrophone we 

are describing is supposed to perform quite well and 

record the sounds of one dolphin only, the one it is at-

tached to. Besides, finely porous neoprene harness that 
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ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʤʝʣʢʦʧʦʨʠʩʪʳʡ ʥʝʦʧʨʝʥ ʰʣʝʡ-

ʢʠ, ʢʦʪʦʨʳʤ ʛʠʜʨʦʬʦʥ ʙʳʣ ʧʨʠʞʘʪ ʢ ʢʦʞʝ, ʷʚʣʷʣʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʚʫʢʦʠʟʦʣʷʪʦʨʦʤ. 

closely pressed the hydrophone against the skin provid-

ed additional sound isolation.  

 

 

ʈʠʩ. 2. ɼʝʣʴʬʠʥ ʚ ʰʣʝʡʢʝ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ 

Fig. 2. A dolphin wearing harness with the 

attached device 

 

ʇʘʨʘʣʣʝʣʴʥʘʷ ʟʘʧʠʩʴ ʚ ʙʦʣʴʰʦʤ ʙʘʩʩʝʡʥʝ ʦʩʫʱʝʩʪʚʣʷ-

ʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʦʙʳʯʥʦʡ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

(ʚʢʣʶʯʘʚʰʝʡ 70-ʤʤ ʛʠʜʨʦʬʦʥ) ʠ ʚʪʦʨʦʛʦ ʨʝʢʦʨʜʝʨʘ 

çRitmixè, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʩ ʧʝʨʚʳʤ ʩ ʪʦʯʥʦʩʪʴʶ ʚ 

ʧʨʝʜʝʣʘʭ 1 ʩ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʟʚʫʢʦʚʳʝ ʬʨʘʛʤʝʥ-

ʪʳ ʩʚʦʜʠʣʠʩʴ ʚ ʝʜʠʥʳʝ ʜʚʫʭʢʘʥʘʣʴʥʳʝ ʬʘʡʣʳ (ʩ ʪʦʯʥʦʡ 

ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ) ʚ ʧʨʦʛʨʘʤʤʝ çAdobeAuditionè. ɸʥʘʣʠʟ 

ʩʧʝʢʪʨʦʛʨʘʤʤ ʧʦʣʫʯʝʥʥʳʭ ʟʘʧʠʩʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʠʛʥʘ-

ʣʳ, ʠʟʣʫʯʝʥʥʳʝ ʜʝʣʴʬʠʥʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ 

ʦʧʠʩʳʚʘʝʤʳʡ ʧʨʠʙʦʨ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʦʙʦʠʤʠ ʨʝʢʦʨ-

ʜʝʨʘʤʠ. ʉʠʛʥʘʣʳ ʧʨʦʯʠʭ ʜʝʣʴʬʠʥʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫ-

ʯʘʝʚ ʙʳʣʠ ʟʘʧʠʩʘʥʳ ʪʦʣʴʢʦ ʚʪʦʨʳʤ ʨʝʢʦʨʜʝʨʦʤ (ʨʝʢʦʨ-

ʜʝʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʜʝʣʴʬʠʥʝ ʠʥʦʛʜʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣ 

ʠʭ ʚ ʚʠʜʝ ʩʣʘʙʳʭ çʩʣʝʜʦʚè, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʧʦ ʫʨʦʚʥʶ ʦʪ ʩʠʛʥʘʣʦʚ, ʟʘʧʠʩʘʥʥʳʭ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦ-

ʞʠ) (ʨʠʩ. 3). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴ-

ʥʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ 

ʩʠʛʥʘʣʦʚ, ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʢʦʥʢʨʝʪʥʳʤʠ ʦʩʦʙʷʤʠ. ʋʯʠ-

ʪʳʚʘʷ ʧʨʦʩʪʦʪʫ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʥʝʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ, 

ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʦ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʵʢʟʝʤʧʣʷʨʦʚ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʟʘʧʠʩʠ ʘʢʫʩʪʠʯʝʩʢʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʣʴʬʠʥʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʘʥʘʣʠʟʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʝʧʝʨʪʫʘʨʦʚ. 

The system used for parallel recording in a large tank 

comprised of a standard hydroacoustic system with a 

70 mm hydrophone, and a second Ritmix recorder 

synchronized with the first one with a 1-second pre-

cision. We used a specialized sound editor Ado-

beAudition to convert sound bites into 2-channel 

files (with precise synchronization). We analyzed the 

sound spectrograms and found out that the signals 

emitted by the dolphin carrying the above-mentioned 

device were recorded by both recorders. Signals 

emitted by the other dolphins were captured only by 

the second Ritmix recorder. The recorder attached to 

the dolphin did capture the other dolphinsô signals at 

times, but the signals were so weak that they were 

captured as ñtracesò, and the signal levels signifi-

cantly differed from the signal levels recorded from 

the dolphinôs skin (Fig. 3). 

Thus, the above-mentioned device is quite effective 

in recording signals produced by individual dolphins. 

Since the device is easy to build and inexpensive, 

researchers can manufacture as many copies of the 

device as needed for simultaneous recording of sev-

eral dolphinsô acoustics and studying individual rep-

ertoires of dolphins. 
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ʈʠʩ. 3. ɺʝʨʭʥʷʷ ʜʦʨʦʞʢʘ ï ʟʘʧʠʩʴ ʩ ʛʠʜʨʦʬʦʥʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʙʘʩʩʝʡʥʝ, ʥʠʞʥʷʷ ï ʩ ʛʠʜʨʦʬʦʥʘ ʦʧʠʩʳʚʘʝ-

ʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɸ ï ʩʠʛʥʘʣʳ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʜʝʣʴʬʠʥʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʩʪʦʷʣʦ ʘʚʪʦʥʦʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ɹ ï 

ʩʠʛʥʘʣʳ ʜʨʫʛʠʭ ʜʝʣʴʬʠʥʦʚ. 

Fig. 3. The upper track ï the recording made by the hydrophone installed in the tank, the lower track ï the recording 

made by the hydrophone attached to the dolphin. A ï signals produced by the dolphin that carried the recorder. B ï 

signals produced by the other dolphins 
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ʇʦʜʚʦʜʥʘʷ ʘʢʫʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʘʬʘʣʠʥ ʧʨʠʚʣʝʢʘʝʪ 

ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 

ʧʦʣʫʚʝʢʘ. ʇʣʘʥʦʤʝʨʥʦʝ ʠʟʫʯʝʥʠʝ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣʠʟʘ-

ʮʠʠ ʜʝʣʴʬʠʥʦʚ ʥʘʯʘʣʦʩʴ ʠʤʝʥʥʦ ʩ ʵʪʦʛʦ ʚʠʜʘ, ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢ ʵʭʦʣʦʢʘʮʠʠ ʙʳʣʘ ʚʧʝʨʚʳʝ ʦʪʢʨʳʪʘ ʫ ʘʬʘʣʠʥ 

(Kellogg et al. 1953, Norris et al. 1961). ɺʩʷ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʠʤʠ ʟʚʫʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝ-

ʥʘ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: ʘ) ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʠʤʧʫʣʴʩʳ, 

ʠʟʣʫʯʘʝʤʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, çʩʝʨʠʷʤʠè; ʙ) ʪʦʥʘʣʴʥʳʝ 

ʩʠʛʥʘʣʳ (ʩʚʠʩʪʳ); ʚ) ʠʤʧʫʣʴʩʥʦ-ʪʦʥʘʣʴʥʳʝ (burst-

pulses ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʦʙʦʡ ʩʝʨʠʠ ʠʤʧʫʣʴʩʦʚ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʩʣʝʜʦʚʘʥʠʷ 

(800-1200 ʠʤʧ/ʩ) (Caldwell et al. 1990). ʄʥʦʛʦʯʠʩʣʝʥ-

Researchers have been interested in underwater 

acoustic behavior of bottlenose dolphins for more 

than half a century. The first systematic studies of 

dolphinsô acoustics were done exactly on bottlenose 

dolphins, and echolocation abilities were first discov-

ered in this species, too (Kellogg et al. 1953, Norris et 

al. 1961). The varied repertoire of dolphin sounds is 

divided into three categories: a) broadband clicks of-

ten occurring in a series; b) tonal sounds (whistles); c) 

burst pulses composed of series of pulses at high 

repetition rates (800-1200 pulses per second) (Cald-

well et al. 1990). A large number of experiments 

showed that the first category of signals is used by 
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ʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʝʨʚʘʷ ʢʘʪʝʛʦʨʠʷ ʩʠʛ-

ʥʘʣʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʞʠʚʦʪʥʳʤʠ ʜʣʷ ʦʨʠʝʥʪʘʮʠʠ ʧʦʜ 

ʚʦʜʦʡ (ʵʭʦʣʦʢʘʮʠʷ), ʜʚʝ ʜʨʫʛʠʝ ʪʨʘʜʠʮʠʦʥʥʦ ʨʘʩʩʤʘʪ-

ʨʠʚʘʶʪʩʷ ʢʘʢ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ (Lilly  and Miller  1961) 

(ʨʠʩ. 1). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘ-

ʙʦʪ ʧʦʩʚʷʱʝʥʦ ʦʧʠʩʘʥʠʶ ʠ ʘʥʘʣʠʟʫ ʠʤʝʥʥʦ ʩʚʠʩʪʦʚ. 

ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʚ ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʩʠʛʥʘʣʦʚ ʩʪʘʣʦ ʦʪʢʨʳʪʠʝ ɼ. ʠ ʄ. ʂʦʣʜʫʵʣʣʘʤʠ ʚ ʩʝʨʝ-

ʜʠʥʝ 1960-ʭ ʛʛ. ʩʚʠʩʪʦʚ-ʘʚʪʦʛʨʘʬʦʚ (Caldwell and 

Caldwell 1965). çɸʚʪʦʛʨʘʬè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʠʩʪ ʩ 

ʫʥʠʢʘʣʴʥʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʞʠʚʦʪʥʦʛʦ ʬʦʨʤʦʡ ʯʘʩʪʦʪʥʦʛʦ 

ʢʦʥʪʫʨʘ ʠ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚ ʨʝʧʝʨʪʫʘʨʝ ʜʘʥ-

ʥʦʛʦ ʜʝʣʴʬʠʥʘ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʥʘʛʨʫʟʢʘ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʠʛʥʘʣʦʚ ï ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʩʦ-

ʙʝʡ-ʧʨʦʜʫʮʝʥʪʦʚ ʠ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚ ʤʦʨʝ, ʧʦʜ-

ʜʝʨʞʘʥʠʝ ʝʜʠʥʩʪʚʘ ʛʨʫʧʧʳ (Janik and Slater 1998) ɼʝ-

ʪʘʣʴʥʦʛʦ ʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʧʫʣʴʩʥʦ-ʪʦʥʘʣʴʥʳʭ ʩʠʛ-

ʥʘʣʦʚ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʩʚʷ-

ʟʘʥʦ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʠʭ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ 

ʘʥʘʣʠʟʘ. ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʬʫʥʢʮʠʷʭ ʵʪʠʭ ʩʠʛʥʘʣʦʚ 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷʤʠ ʦʙ ʠʭ ʵʤʦʮʠʦʥʘʣʴ-

ʥʦʤ ʭʘʨʘʢʪʝʨʝ (Lilly  and Miller  1961), ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ 

ʦʙ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʝʣʴʬʠʥʘʤʠ ʧʨʠ ʘʛʨʝʩʩʠʚʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ (Overstrom 1983).  

ʉ 2009 ʛ. ʥʘ ʙʘʟʝ ʜʝʣʴʬʠʥʘʨʠʷ ʂʦʢʪʝʙʝʣʴ (ʂʨʳʤ, ʋʢʨʘ-

ʠʥʘ) ʥʘʤʠ ʧʨʦʚʦʜʷʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜ-

ʚʦʜʥʦʡ ʟʚʫʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʬʘʣʠʥ. ʎʝʣʷʤʠ ʨʘʙʦʪʳ 

ʷʚʣʷʶʪʩʷ: ʫʪʦʯʥʝʥʠʝ ʪʠʧʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʠʛʥʘʣʦʚ, ʧʨʦ-

ʜʫʮʠʨʫʝʤʳʭ ʜʝʣʴʬʠʥʘʤʠ; ʦʧʠʩʘʥʠʝ ʜʠʥʘʤʠʢʠ ʘʢʫʩʪʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʩʫʪʦʢ; ʚʳʜʝʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʝʧʝʨʪʫʘʨʦʚ 

ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ. ɺʩʝʛʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʟʘʜʝʡ-

ʩʪʚʦʚʘʥʳ 4 ʜʝʣʴʬʠʥʘ ï 2 ʩʘʤʮʘ ʠ 2 ʩʘʤʢʠ (ʪʘʙʣ. 1).  

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʫʜʠʦʟʘʧʠʩʝʡ ʚ ʦʙʦʠʭ ʙʘʩʩʝʡʥʘʭ 

ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʪʘʮʠʦʥʘʨʥʳʝ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʝ 

ʪʨʘʢʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʛʠʜʨʦʬʦʥʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʫʩʠʣʠʪʝʣʷ, ʢʘʙʝʣʷ ʠ ʥʘʟʝʤʥʦʛʦ ʫʩʠʣʠʪʝʣʷ-ʢʦʤʤʫʪʘʪʦʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʧʨʠʤʝʥʷʣʠʩʴ: 

ʚʠʜʝʦʢʘʤʝʨʘ Panasonic NV-GS400GS and ʩʠʥʭʨʦʥʥʘʷ 

ʟʘʧʠʩʴ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʜʘʥʥʳʭ, ʬʦʨʤʘʪ ʘʫʜʠʦʟʘʧʠʩʠ 

PCM (WAV), 16 ʙʠʪ, ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 48 ʢɻʮ; 

ʮʠʬʨʦʚʦʡ ʨʝʢʦʨʜʝʨ Ritmix RR-900 ï ʬʦʨʤʘʪ ʟʘʧʠʩʠ 

PCM (WAV), 16 ʙʠʪ, ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 44,1 ʢɻʮ; 

ʮʠʬʨʦʚʦʡ ʨʝʢʦʨʜʝʨ ZOOM H4 - ʬʦʨʤʘʪ ʟʘʧʠʩʠ PCM 

(WAV), 16 ʙʠʪ, ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 96 ʢɻʮ. ɼʣʷ ʚʳ-

ʜʝʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʝʧʝʨʪʫʘʨʦʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʞʠʚʦʪʥʳʭ ʘʚʪʦʨʘʤʠ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ çʦʪʥʦʩʠ-

ʪʝʣʴʥʦʡ ʠʟʦʣʷʮʠʠè. ɺ ʝʛʦ ʦʩʥʦʚʝ ʣʝʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʜʝʣʴʬʠʥʘʨʠʷ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʙʦʣʴʰʦʛʦ ʢʨʫʛʣʦ-

ʛʦ ʙʘʩʩʝʡʥʘ ʜʠʘʤʝʪʨʦʤ 26 ʤ ʩ ʧʦʤʦʩʪʦʤ ʜʣʷ ʧʨʝʜʩʪʘʚ-

dolphins for underwater navigation (echolocation), 

while the other two categories are traditionally con-

sidered to be sounds used in social communication 

(Lilly and Miller 1961) (Fig. 1).  

It should be noted that the overwhelming majority of 

papers only deal with description and analysis of 

whistles. The discovery of signature whistles by D. K. 

Caldwell and M. C. Caldwell in the mid-1960s was 

the turning point for research in this category of sig-

nals (Caldwell and Caldwell 1965). A signature whis-

tle is a whistle with a frequency contour that is unique 

to each dolphin; it is a predominant whistle type in a 

dolphinôs whistle repertoire. The most probable func-

tional load of this whistle is identification of the indi-

viduals and their location in the sea, as well as main-

taining group unity (Janik and Slater 1998). As for 

burst pulses, there has not been a detailed research 

into them. The lack of research is probably related to 

technical difficulties of their characterization and 

analysis. Knowledge of the role of burst pulses is lim-

ited. The only hypothesis is that they are related to 

emotional behavior (Lilly and Miller 1961), and, 

based on the data available, we know that dolphins 

use them while engaging in aggressive interactions 

(Overstrom 1983). 

We have been conducting integrated research on un-

derwater acoustic behavior of bottlenose dolphins in 

the Koktebel dolphinarium (the Crimea, Ukraine) 

since 2009. Our work has been aimed at updating 

information on type composition of signals emitted by 

dolphins; studying daily dynamics of the dolphinsô 

acoustic behavior; and identification of repertoires of 

individual dolphins. A total of four dolphins (2 males 

and 2 females) have participated in the studies (Table 

1). 

Typical hydroacoustic stations for recording audio 

signals were installed in both test tanks. They includ-

ed a hydrophone, a preliminary amplifier, a cable, and 

a ground-based switching amplifier. The following 

devices were used for recording: Panasonic NV-

GS400GS video camera, and synchronous video and 

audio recording, PCM (WAV) audio recording for-

mat, 16 bit, sampling frequency 48 kHz; Ritmix RR-

900 digital recorder ï PCM (WAV) recording format, 

16 bit, sampling frequency 44.1 kHz; ZOOM H4 digi-

tal recorder ï PCM (WAV) recording format, 16 bit, 

sampling frequency 96 kHz. In order to identify the 

repertoires of individual dolphins tested, the authors 

used a method of partial separation. The method uses 

the intrinsic geometric and acoustic properties of the 

dolphinarium that comprised of a large round shaped 

tank (26 m diameter) with a stage for dolphin shows, 
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ʣʝʥʠʡ ʠ ʤʘʣʦʛʦ, ʪʨʘʧʝʮʠʝʚʠʜʥʦʡ ʬʦʨʤʳ. ɹʘʩʩʝʡʥʳ ʩʦ-

ʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʭʦʜʦʤ ʨʘʟʤʝʨʦʤ ʚ ʩʝʯʝʥʠʠ 

ʧʨʠʤʝʨʥʦ 1,5Ĭ1,5 ʤ2, ʢʦʪʦʨʳʡ ʚʦʟʤʦʞʥʦ ʧʝʨʝʛʦʨʘʞʠ-

ʚʘʪʴ ʨʝʰʝʪʢʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʧʨʦʠʟ-

ʚʦʜʠʪʴ ʨʘʩʩʘʞʠʚʘʥʠʝ ʜʝʣʴʬʠʥʦʚ ʧʦ ʨʘʟʥʳʤ ʙʘʩʩʝʡʥʘʤ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʟʚʫʢʦʚ, ʧʨʦʜʫʮʠ-

ʨʫʝʤʳʭ ʞʠʚʦʪʥʳʤʠ ʚ ʦʜʥʦʤ ʠʟ ʙʘʩʩʝʡʥʦʚ, ʧʨʦʥʠʢʘʶʪ ʚ 

ʜʨʫʛʦʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʝʥʥʦʤ ʚʠʜʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

(ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩʧʝʢʪʨʦʛʨʘʤʤ ʘʢʫʩʪʠʯʝʩʢʠʭ ʬʨʘʛʤʝʥ-

ʪʦʚ, ʩʠʥʭʨʦʥʥʦ ʟʘʧʠʩʘʥʥʳʭ ʚ ʦʙʦʠʭ ʙʘʩʩʝʡʥʘʭ) ʜʦʩʪʘ-

ʪʦʯʥʦ ʪʦʯʥʦ ʚʳʜʝʣʠʪʴ ʩʠʛʥʘʣʳ ʜʝʣʴʬʠʥʘ, ʥʘʭʦʜʷʱʝʛʦ-

ʩʷ ʚ ʤʘʣʦʤ ʙʘʩʩʝʡʥʝ. 

and a small trapezoidal tank. The tanks were connect-

ed through a passage with a 1.5x1.5 m square cross 

section. It was possible to block the passage by a 

mesh grate, allowing quite easy isolation of dolphins 

in separate tanks. We found out that most of the 

sounds emitted by the dolphins in one test tank un-

derwent weakening as they penetrated the other tank.  

Therefore, comparing the spectrograms of the acous-

tic fragments that were synchronously recorded in 

both tanks, we could quite accurately identify, which 

signals were produced by the isolated dolphin in the 

small tank. 

 

ʈʠʩ. 1. ʉʧʝʢʪʨʦʛʨʘʤʤʳ ʘʢʫʩʪʠʯʝʩʢʠʭ ʬʨʘʛʤʝʥʪʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʚʠʩʪʦʚ (ɸ) ʠ ʠʤʧʫʣʴʩʥʦ-ʪʦʥʘʣʴʥʳʭ ʩʠʛ-

ʥʘʣʦʚ (ɹ). 

Fig. 1. Spectrograms of acoustic fragments with prevailing whistles (A) and burst-pulses (ɹ) signals 
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ʊʘʙʣ. 1. ɼʝʣʴʬʠʥʳ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

Table 1. Dolphins that were used in the experiment 

ʂʣʠʯʢʘ / Name ʇʦʣ / Gender 
ʇʨʠʤ. ʚʦʟʨʘʩʪ (ʣʝʪ) ʚ 2010 ʛ. 

Approximate age (years) in 2010 
ɻʦʜ ʦʪʣʦʚʘ / Year of capture 

ɿʦʷ / Zoya ǀ 8 
ʈʦʜʠʣʘʩʴ ʚ ʜʝʣʴʬʠʥʘʨʠʠ / 

Born in captivity 

ʄʘʨʠʥʘ / Marina ǀ 8 2006 

ɺʘʥʷ / Vanya ǁ 25-30 2006 

ɼʘʥʷ / Danya ǁ >30 1999 
 

ʆʙʨʘʙʦʪʢʘ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦ-

ʤʦʱʠ ʧʨʦʛʨʘʤʤʳ Adobe Audition 1.5 ʧʨʠ ʩʣʝʜʫʶʱʠʭ 

ʫʩʪʘʥʦʚʦʯʥʳʭ ʧʘʨʘʤʝʪʨʘʭ: ʨʘʟʤʝʨ ʙʣʦʢʘ ʙʳʩʪʨʦʛʦ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ 256 ʪʦʯʝʢ, ʚʝʩʦʚʘʷ ʬʫʥʢʮʠʷ ʍʝʤʤʠʥ-

ʛʘ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʚʠʩʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʩʧʝʢʪʨʦ-

ʛʨʘʤʤʘʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʦʨʤʳ ʯʘʩʪʦʪʥʦʛʦ ʢʦʥʪʫʨʘ ʩʠʛ-

ʥʘʣʘ, ʧʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʪʦʣʴʢʦ ʦʩʥʦʚʥʘʷ (ʥʠʞ-

ʥʷʷ) ʛʘʨʤʦʥʠʢʘ. ɸʥʘʣʠʟ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʜʝʣʴʬʠʥʘʤʠ ʩʚʠ-

ʩʪʦʚ ʠ ʠʤʧʫʣʴʩʥʦ-ʪʦʥʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʧʝʨʚʳʝ ʩʦʩʪʘʚʣʷ-

ʣʠ 42,8%, ʘ ʚʪʦʨʳʝ ï 57,2%. ɺ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʩʫʱʝʩʪʚʫ-

ʶʪ ʧʝʨʠʦʜʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʠʛʥʘʣʦʚ, ʧʨʠ ʨʝʟʢʦʤ ʫʚʝʣʠʯʝʥʠʠ 

ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʦʜʥʦʡ ʠʟ ʥʠʭ ʧʨʦʠʩʭʦʜʠʣʦ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʜʨʫʛʦʡ (ʨʠʩ. 2). ʆʩ-

ʥʦʚʥʳʝ ʪʠʧʳ ʩʚʠʩʪʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʫ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʦʩʦʙʝʡ, ʠ ʠʭ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʚ ʪʘʙʣ. 2. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʢʘʞʫ-

ʱʝʝʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʩʚʠʩʪʦʚʳʝ ʩʠʛʥʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʩʚʝ-

ʜʝʥʳ ʢ ʦʛʨʘʥʠʯʝʥʥʦʤʫ ʥʘʙʦʨʫ ʪʠʧʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʤʠ, ʪ.ʝ. ʧʨʦʜʫ-

ʮʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʢʦʥʢʨʝʪʥʳʤʠ ʦʩʦʙʷʤʠ. ʀʥʦʛʜʘ ʥʘʙʣʶ-

ʜʘʣʩʷ ʬʝʥʦʤʝʥ çʤʠʤʠʢʨʠʠè (ʠʤʠʪʘʮʠʠ) ʘʚʪʦʛʨʘʬʦʚ ʦʜ-

ʥʦʡ ʦʩʦʙʠ ʜʨʫʛʠʤʠ, ʧʨʠ ʵʪʦʤ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ ʦʪʤʝʯʝʥʘ 

çʠʝʨʘʨʭʠʯʥʦʩʪʴè ʠʤʠʪʘʮʠʠ: ʞʠʚʦʪʥʳʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʠʤʠʪʠʨʫʶʪ ʩʠʛʥʘʣʳ ʞʠʚʦʪʥʳʭ ʙʦ-

ʣʝʝ ʥʠʟʢʦʛʦ (ʠʣʠ ʙʦʣʝʝ ʤʦʣʦʜʳʭ) (ɸʛʘʬʦʥʦʚ ʠ ʇʘʥʦʚʘ 

2012).  

ʆʜʥʘʢʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʪʠʚ-

ʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʙ¸ʣʴʰʠʡ ʠʥʪʝʨʝʩ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʤʧʫʣʴʩʥʦ-ʪʦʥʘʣʴʥʳʝ ʩʠʛʥʘ-

ʣʳ. ʇʦ ʩʚʦʝʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʩʝʨʠʷʤʠ 

ʠʤʧʫʣʴʩʦʚ, ʯʘʩʪʦʪʘ ʩʣʝʜʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʩʠʛʥʘʣʘ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 800-1200 ʠʤʧ/ʩ. ʍʘ-

ʨʘʢʪʝʨʥʳʤ ʜʣʷ ʥʠʭ ʷʚʣʷʝʪʩʷ ʠʭ ʧʨʦʜʫʮʠʨʦʚʘʥʠʝ ʜʝʣʴ-

ʬʠʥʘʤʠ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʠʛ-

ʥʘʣʦʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ. ʅʘ ʩʣʫʭ ʯʝʣʦʚʝʢʘ 

ʦʥʠ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʝ ʯʘʩʪʦʪʥʦ-

ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʧʝʢʪʨʦʛʨʘʤʤʳ (ʩʤ. ʚʳʰʝ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʯʘʩʪʦʪ-

ʥʦ-ʚʨʝʤʝʥʥʦʤ ʤʘʩʰʪʘʙʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʤʧʫʣʴʩʥʦ-

ʪʦʥʘʣʴʥʳʝ ʩʠʛʥʘʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʢʦʥʪʫʨʦʚ 

The acoustic signals were analyzed using Adobe 

Audition 1.5. The settings were as follows: Fast 

Fourier Transform size 256, Hamming windowing 

function. Whistles were classified spectrographically 

based on frequency contours of the signals. Only 

low harmonics was analysed. We analysed the data 

collected and found out that, of the total number of 

sound signals emitted by the dolphins, 42.8% were 

whistles and 57.2% were burst pulses. There were 

times during the day when the dolphins mostly emit-

ted a particular type of signals, and a sharp increase 

in the number of one type of signals led to a consid-

erable decrease in the number of other types of sig-

nals (Fig. 2). Table 2 shows the main types of whis-

tles recorded from the dolphins tested and the per-

centage ratio of the whistles. Note: Two types of 

signals were recorded: a) a signal that occurred only 

in Vanyaôs repertoire (32%), and b) a signal that was 

similar to Danyaôs signature whistle, i.e. the signal 

used by both dolphins (32%). It should be noted that 

despite the apparent variety of the whistle signals, 

they can be reduced to a limited set of types, most of 

them are personalized and are produced only by par-

ticular individuals. Sometimes we observed the phe-

nomenon of mimicry, i.e. imitation of each otherôs 

signature whistles. In doing our research, we noticed 

a hierarchical pattern: animals with higher social 

status imitated signals produced by the animals with 

lower status (or signals produced by younger ani-

mals) (ɸʛʘʬʦʥʦʚ ʠ ʇʘʥʦʚʘ 2012). 

However, we believe that burst pulses are of greater 

interest from the point of view of communication 

opportunities. From physics viewpoint, they are se-

ries of pulses whose repetition rate can change, over 

the duration of the signal, in the range of 800-1200 

pulses per second. Typically, dolphins produce burst 

pulses in sequences that comprise signals of differ-

ent complexity. Human ear perceives them as fre-

quency-modulated continuous signals. Selecting 

appropriate spectrogram parameters (see above) and 

appropriate time and frequency scale settings, burst 

pulses can be shown as contours of different com-
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ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʛʘʨ-

ʤʦʥʠʢʘʤʠ (ʨʠʩ. 3). ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʢʘʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʢʠʭ ʧʨʦʩʪʳʭ ʵʣʝʤʝʥʪʦʚ (ʯʘʩʪʴ ʠʟ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʚʠʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʩʠʛʥʘʣʦʚ). ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʥʦ-ʪʦʥʘʣʴʥʳʭ ʩʠʛʥʘ-

ʣʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 150 ʤʩ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢ., ʯʝʤ ʜʣʠʥ-

ʥʝʝ ʩʠʛʥʘʣ, ʪʝʤ ʙ¸ʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʦʥ ʩʦ-

ʜʝʨʞʠʪ. 

plexity with multiple harmonics (Fig. 3). They can 

be treated as a sequence of some simple individual 

burst pulse units (a part of them can exist as auton-

omous signals). The duration of burst pulses is from 

150 ms to several seconds. The longer the burst 

pulse lasts, the more individual burst pulse units it 

contains. 

 

 

ʈʠʩ. 2. ʈʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʜʚʫʭ ʪʠʧʦʚ 

ʢʦʤʤʫʥʠʢʘʪʠʚ-

ʥʳʭ ʩʠʛʥʘʣʦʚ 

ʘʬʘʣʠʥ ʚ ʪʝʯʝʥʠʝ 

ʩʫʪʦʢ: 1 ï ʩʚʠʩʪ; 2 

ï ʠʤʧʫʣʴʩ-ʪʦʥ. 

Fig. 2. Distribution 

of two types of 

communication 

signals of bottle-

nose dolphins dur-

ing 24-hour period: 

1 - whistles; 2 ï 

burst-pulses. 

 

ʉʨʘʚʥʠʚʘʷ ʩʚʠʩʪʳ ʠ ʠʤʧʫʣʴʩʥʦ-ʪʦʥʘʣʴʥʳʝ ʩʠʛʥʘʣʳ, ʢʘʢ 

ʩʠʩʪʝʤʳ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʈʝ-

ʧʝʨʪʫʘʨ ʩʚʠʩʪʦʚ ï ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʫ ʢʘʞʜʦʡ ʠʟ 

ʦʩʦʙʝʡ, ʚ ʝʛʦ ʦʩʥʦʚʝ ʣʝʞʠʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʩʚʠʩʪ-

ʘʚʪʦʛʨʘʬ, ʢʦʥʪʫʨ ʢʦʪʦʨʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʘʥʘʣʦʛʠʯʥʳʭ ʩʠʛʥʘʣʦʚ ʜʨʫʛʠʭ ʦʩʦʙʝʡ. ʅʘʙʣʶʜʘʚʰʠʝʩʷ 

ʠʩʢʣʶʯʝʥʠʷ (çʤʠʤʠʢʨʠʷè, ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʩʠʛʥʘʣʦʚ) ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʠ ʠ ʩʚʦʡʩʪʚʝʥ-

ʥʳ ʥʝ ʚʩʝʤ ʜʝʣʴʬʠʥʘʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʚʠʩʪʦʚ, ʠʤʧʫʣʴʩʥʦ-

ʪʦʥʘʣʴʥʳʝ ʩʠʛʥʘʣʳ ʙʦʣʝʝ çʫʥʠʚʝʨʩʘʣʴʥʳè, ʦʙʥʘʨʫʞʠʪʴ 

ʢʘʢʠʝ-ʣʠʙʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʜʫʮʠʨʦʚʘ-

ʥʠʷ ʘʬʘʣʠʥʘʤʠ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʩʠʛʥʘʣʦʚ ʧʦʢʘ ʥʝ ʫʜʘʣʦʩʴ. 

ʉʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʚ ʨʝʧʝʨʪʫʘʨʘʭ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʣʴʬʠʥʦʚ. 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ ʩʚʠʩʪʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʠʭ ʧʨʦʜʫʮʝʥʪʦʚ (ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠ, ʚʦʟʤʦʞʥʦ, ʠʝʨʘʨʭʠʯʝʩʢʦʝ). ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʠʤʧʫʣʴʩʥʦ-ʪʦʥʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ, ʪʦ ʠʭ ʬʫʥʢʮʠʠ ʧʦ-

By comparing the two communication systems 

(whistles and burst pulses), we can see that they are 

characterized by the following features. Dolphins 

develop their own personalized whistle repertoire, 

which is based on the individually distinctive sig-

nature whistle, whose contour greatly differs from 

the contours of other dolphinsô signature whistles. 

Exceptions (mimicry, shared use of the same sig-

nals) are quite rare and not all the dolphins are ca-

pable of them. Unlike whistles, the dolphinsô burst 

pulses were more stereotyped. So far, we have not 

found any distinctive individual features in their 

production. All the dolphins tested emitted similar 

burst pulses with varying level of complexity. In 

our opinion, the most probable functional load of 

the whistles is to describe the dolphinsô spatial po-

sitions and perhaps the hierarchy in the pod. As for 

burst pulses, their functional load is still unclear. It 
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ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʥʝʷʩʥʳʤʠ, ʵʪʘ ʢʘʪʝʛʦʨʠʷ ʩʠʛʥʘʣʦʚ, 

ʥʝʩʦʤʥʝʥʥʦ, ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ.  

is obvious that this category of signals needs to be 

studied more thoroughly.  

 

ʈʠʩ. 3. ʉʧʝʢʪʨʦʛʨʘʤʤʳ ʠʤʧʫʣʴʩʥʦ-ʪʦʥʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʯʘʩʪʦʪʥʦʤ ʤʘʩʰʪʘʙʝ. 

Fig. 3. Spectrograms of burst-pulses in enlarged frequency scale. 

 

ʊʘʙʣ. 2. ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʠʛʥʘʣʦʚ ʨʘʟʥʳʭ ʪʠʧʦʚ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʨʝʧʝʨʪʫʘʨʝ ʘʬʘʣʠʥ (ʚ 

ʫʩʣʦʚʠʷʭ çʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʟʦʣʷʮʠʠè). 

Table 2. Ratio of communication signals of different types in individual repertoire of bottlenose dolphins (under 

comparative isolation) 

ʊʠʧ ʩʠʛʥʘʣʘ / Signal types 

ɼʦʣʷ ʩʠʛʥʘʣʦʚ ʨʘʟʥʳʭ ʪʠʧʦʚ ʫ ʢʘʞʜʦʛʦ ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʜʝʣʴʬʠʥʦʚ, % 

Percentage of signals of different types in each of studied  

dolphins 

ɿʦʷ  

Zoya 

ʄʘʨʠʥʘ 

Marina 

ɺʘʥʷ 

Vanya 

ɼʘʥʷ 

Danya 

ʀʤʧʫʣʴʩʥʳʝ ʪʦʥʘ / Pulse tones 33 16 30 46 

ʉʚʠʩʪʳ / Whistle 67 84 70 54 

ʊʠʧ ʩʚʠʩʪʦʚ, % Whistle types 

çɸʚʪʦʛʨʘʬʳè / ñAutographsò 86 84 
32* 

61 
32* 

çʌʨʘʛʤʝʥʪʳè / ñFragmentsò 8 6 20 14 

çɺʘʨʠʘʙʝʣʴʥʳʝè / ñVariableò 6 7 7 9 

çʄʠʤʠʢʨʠʷè ɿʦʠ / Zoyaôs ñMimicryò ï 3 9 3 

çʄʠʤʠʢʨʠʷè ʄʘʨʠʥʳ / Marinaôs ñMimicryò 0 ï 1 2 

çʄʠʤʠʢʨʠʷè ɺʘʥʠ / Vanyaôs ñMimicryò 0 0 ï 11 

çʄʠʤʠʢʨʠʷè ɼʘʥʠ / Danyaôs ñMimicryò 0 0 0 ï 
*ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 2 ʪʠʧʘ ʩʠʛʥʘʣʦʚ: ʘ) ʩʠʛʥʘʣ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʪʦʣʴʢʦ ʚ ʨʝʧʝʨʪʫʘʨʝ ɺʘʥʠ (32%) ʠ ʙ) ʩʠʛʥʘʣ, ʩʭʦʜʥʳʡ ʩ 

ʘʚʪʦʛʨʘʬʦʤ ɼʘʥʠ, ʪ.ʝ. ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʦʙʦʠʤʠ ʜʝʣʴʬʠʥʘʤʠ (32%) / Two types of signals were registered: a) signal that was 

characteristic only for Vanya (32%) and b) the signal similar to Danyaôs autograph that means ï used by both dolphins (32%) 
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ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷʤ 
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ʐʘʧʦʚʘʣʦʚʫ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ɸ. ʠ ʀ. ʍʦʣʦʜʝʥʢʦ 

ʟʘ ʤʦʨʘʣʴʥʫʶ ʠ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ. 
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ʶʱʠʭ ʠ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʥʠʤʠ ʧʪʠʮ ʙʳʣ ʚʳʙʨʘʥ 

ʨʘʡʦʥ ʦ. ʏʢʘʣʦʚʘ, ɸʤʫʨʩʢʠʡ ʣʠʤʘʥ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, 

ʤʝʩʪʦ ʝʞʝʛʦʜʥʦʛʦ ʦʪʣʦʚʘ ʥʝʢʦʪʦʨʳʭ ʤʦʨʩʢʠʭ ʤʣʝʢʦ-

ʧʠʪʘʶʱʠʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʝʣʫʭ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʧʪʠʮ ʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʦʙʠʪʘʶʱʠʭ ʚ ʘʢʚʘ-

ʪʦʨʠʷʭ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʫʥʠʢʘʣʴʥʳʭ 

ʘʢʚʘʪʦʨʠʷʭ ʈʦʩʩʠʠ, ʥʘ ʥʘʣʠʯʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʦʪʦ-

ʨʳʭ ʦʧʘʩʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʧʘʪʦʛʝʥʦʚ ʠʣʠ ʘʥʪʠʪʝʣ ʢ 

ʥʠʤ.  

ʇʨʦʚʝʜʝʥ ʩʙʦʨ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʦʪ 12 ʞʠʚʦʪʥʳʭ: 10 

ʙʝʣʫʭ (Delphinapterus leucas), 1 ʢʦʩʘʪʢʘ (Orcinus orca), 

1 ʣʘʨʛʘ (Phoca largha) ʠ ʢʣʦʘʢʘʣʴʥʳʭ ʤʘʟʢʦʚ ʦʪ 147 

ʧʪʠʮ, ʦʪʣʦʚʣʝʥʥʳʭ ʚ ʨʘʡʦʥʝ ʦ. ʏʢʘʣʦʚʘ (ʩʝʚʝʨʥʘʷ 

ʯʘʩʪʴ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ) ʚ ʠʶʣʝ 2010 ʛ.  

ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʘʥʘʣʠʟʦʤ ʦʧʨʝʜʝʣʷʣʠ ʥʘʣʠʯʠʝ 

ʘʥʪʠʪʝʣ ʢ ʩʣʝʜʫʶʱʠʤ ʠʥʬʝʢʮʠʦʥʥʳʤ ʧʘʪʦʛʝʥʘʤ: ʤʦʨ-

ʙʠʣʣʠʚʠʨʫʩʳ (ʧʨʦʪʦʪʠʧ ï ʚʠʨʫʩ ʢʦʨʠ), ʙʨʫʮʝʣʣʝʟ, ʪʦʢ-

ʩʦʧʣʘʟʤʦʟ, ʪʫʙʝʨʢʫʣʝʟ, ʦʧʠʩʪʦʨʭʦʟ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ 

ʘʥʪʠʪʝʣ ʢ ʤʦʨʙʠʣʣʠʚʠʨʫʩʘʤ, ʤʠʢʦʙʘʢʪʝʨʠʷʤ ʠ ʦʧʠ-

ʩʪʦʨʭʘʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʜʣʷ ʀʌɸ ʩ ʢʦʤʤʝʨʯʝ-

Marine mammals can serve as an abundant natural 

reservoir of phylogenetic diversity of the biotypes of 

various causative agents of dangerous infections capa-

ble of evolving, accumulating and preserving in nature.  

For integrated study of marine mammals and contact-

ing birds, the region of the Chkalov Island, the Amur 

Lagoon of the Sea of Okhotsk, the site of annual cap-

ture of some marine mammals, mostly beluga whales 

was selected.  

The objective of the present study was an integrated 

investigation of birds and marine mammals dwelling in 

the water areas of the World Ocean, including unique 

water areas of Russia and availability of the causative 

agents of infectious pathogens or antibodies to them.  

Samples of the blood sera from 12 mammals weres 

collected from: 10 beluga whales (Delphinapterus leu-

cas), 1 killer whale (Orcinus orca), 1  spotted seal 

(Phoca largha) and cloaca smears from 147 birds cap-

tured in the region of Chkalov Island (northern Sea of 

Okhotsk in the July 2010.  

Immuno-enzymatic analysis was used to identify the 

availability of antibodies to the infectious pathogens as 

follows: morbilliviruses (prototype ï measles virus), 

brucellosis, toxoplasmosis, tuberculosis, opisthorhosis. 

To identify antibodies to morbilliviruses, mycobacteria 

and ophistorchids, using a set for ELISA with a com-

mercial antigen (CJSC çVector-BESTè, the village of 
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ʩʢʠʤ ʘʥʪʠʛʝʥʦʤ (ɿɸʆ çɺʝʢʪʦʨ-ɹɽʉʊè, ʧ. ʂʦʣʴʮʦʚʦ, 

ʈʦʩʩʠʷ) ʠ ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʠʤ ʢʦʥʲʶʛʘʪʦʤ (ɸʣʝʢʩʝʝʚ 

ʠ ʜʨ. 2007). ɸʥʪʠʪʝʣʘ (IgG) ʢ ʪʦʢʩʦʧʣʘʟʤʝ ʦʧʨʝʜʝʣʷʣʠ 

ʩ ʧʦʤʦʱʴʶ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʳ ɺʝʢʪʦ-

ʊʦʢʩʦ (ɿɸʆ çɺʝʢʪʦʨ-ɹɽʉʊè, ʧ. ʂʦʣʴʮʦʚʦ, ʈʦʩʩʠʷ). 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ʙʨʫʮʝʣʣʘʤ, ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʥʘʙʦʨʳ ʜʣʷ ʀʌɸ ʩ ʢʦʤʤʝʨʯʝʩʢʠʤ ʘʥʪʠʛʝʥʦʤ (ʆʆʆ 

çʉɹʊʂè, ʧ. ʂʦʣʴʮʦʚʦ, ʈʦʩʩʠʷ) ʠ ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʢʦʥʲʶʛʘʪʦʤ (ɸʣʝʢʩʝʝʚ ʠ ʜʨ. 2007). ɸʥʪʠʪʝʣʘ ʢ ʚʠʨʫ-

ʩʘʤ ʛʨʠʧʧʘ ʪʠʧʘ ɸ (ʩʫʙʪʠʧʳ ) ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʨʝʘʢʮʠʠ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ ï ʨʝʘʢʮʠʠ ʪʦʨʤʦʞʝʥʠʷ ʛʝ-

ʤʘʛʛʣʶʪʠʥʘʮʠʠ. ʇʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʯʠʪʘʣʠ ʩʳʚʦʨʦʪʢʠ 

ʩ ʪʠʪʨʦʤ ʨʘʟʚʝʜʝʥʠʷ ʚʳʰʝ ʯʝʤ 1/40. ɺʳʜʝʣʝʥʠʝ ʚʠʨʫ-

ʩʘ ʛʨʠʧʧʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʘʩʩʘʞʝʡ ʥʘ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ. ɼʣʷ 

ʚʳʜʝʣʝʥʠʷ ʚʠʨʫʩʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 3 ʧʘʩʩʘʞʘ ʥʘ ʨʘʟ-

ʚʠʚʘʶʱʠʭʩʷ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ 9-ʪʠ ʜʥʝʚʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ. ʀʥʜʠʢʘʮʠʶ ʚʠʨʫʩʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ 

ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʨʝʘʢʮʠʠ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ ʠ 

ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ (WHO 2002? OIE 2010). 

ʇʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʦʩʘʪʢʠ ʤʳ 

ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʟʥʘʯʠʤʦʛʦ ʪʠʪʨʘ ʘʥʪʠʪʝʣ ʢʦ ʚʩʝʤ ʧʝʨʝ-

ʯʠʩʣʝʥʥʳʤ ʧʘʪʦʛʝʥʘʤ. ʅʫʞʥʦ ʦʪʜʝʣʴʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʩʝʭ ʞʠʚʦʪʥʳʭ, ʤʳ ʥʝ ʦʙʥʘʨʫ-

ʞʠʣʠ ʟʥʘʯʠʤʦʛʦ ʪʠʪʨʘ ʘʥʪʠʪʝʣ ʢ ʦʧʠʩʪʦʨʭʘʤ ʠ ʪʦʢ-

ʩʦʧʣʘʟʤʘʤ. ʋ ʪʶʣʝʥʷ ï ʣʘʨʛʠ, ʦʙʥʘʨʫʞʝʥʦ ʥʘʣʠʯʠʝ 

ʘʥʪʠʪʝʣ ʢ ʢʦʤʧʣʝʢʩʫ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʤʦʨʙʠʣʣʠʚʠʨʫʩʘʤ 

ʠ ʙʨʫʮʝʣʣʘʤ. ʇʨʠʪʦʤ, ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʢ ʤʠʢʦʙʘʢʪʝʨʠʷʤ 

ʙʳʣʠ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʩʨʝʜʠ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ. ʉʨʝʜʠ 10 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʝʣʫʭ, ʫ ʪʨʝʭ ʞʠ-

ʚʦʪʥʳʭ ʦʙʥʘʨʫʞʝʥʳ ʘʥʪʠʪʝʣʘ ʢ ʢʦʤʧʣʝʢʩʫ ʤʠʢʦʙʘʢʪʝ-

ʨʠʡ. ʉʨʝʜʠ ʥʠʭ ʫ ʜʚʫʭ ʞʠʚʦʪʥʳʭ ʚʳʷʚʣʝʥʳ ʥʠʟʢʠʝ 

ʪʠʪʨʳ. ʋ ʦʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʥʠʟʢʠʝ 

ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʢ ʤʦʨʙʠʣʣʠʚʠʨʫʩʘʤ. 

ʋ 7 ʠʟ 10 ʙʝʣʫʭ ʦʙʥʘʨʫʞʝʥʳ ʘʥʪʠʪʝʣʘ ʢ ʙʨʫʮʝʣʣʦʧʦ-

ʜʦʙʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʧʨʠʯʝʤ ʫ 4 ʞʠʚʦʪʥʳʭ ʚ 

ʚʳʩʦʢʠʭ ʪʠʪʨʘʭ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ 

ʦ ʪʦʤ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ ʩʨʝʜʠ ʙʝʣʫʭ ʮʠʨʢʫʣʠ-

ʨʫʶʪ ʙʨʫʮʝʣʣʳ ʠʣʠ ʙʨʫʮʝʣʣʦʧʦʜʦʙʥʳʝ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʳ, ʚʳʟʳʚʘʶʱʠʝ ʘʢʪʠʚʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. 

ɸʥʪʠʪʝʣ ʢ ʚʠʨʫʩʘʤ ʛʨʠʧʧʘ (ʅ1, ʅ3, ʅ4, ʅ13 ʩʫʙʪʠʧʦʚ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʦʪ ʧʪʠʮ; ʅ1, ʅ3, ʅ7 ʩʫʙ-

ʪʠʧʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʦʪ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝ ʙʳʣʠ. ʀʟ ʢʣʦ-

ʘʢʘʣʴʥʳʭ ʩʤʳʚʦʚ ʦʪ ʧʪʠʮ ʚʠʨʫʩ ʛʨʠʧʧʘ ʚʳʜʝʣʝʥ ʥʝ 

ʙʳʣ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʢ ʤʦʨʙʠʣ-

ʣʠʚʠʨʫʩʘʤ, ʙʨʫʮʝʣʣʘʤ, ʤʠʢʦʙʘʢʪʝʨʠʷʤ ʫ ʤʦʨʩʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ.  

ʄʦʨʙʠʣʣʠʚʠʨʫʩ-ʩʧʝʮʠʬʠʯʥʳʝ ʘʥʪʠʪʝʣʘ ʙʳʣʠ ʦʙʥʘʨʫ-

ʞʝʥʳ ʫ 17% ʞʠʚʦʪʥʳʭ. ʂʦʣʠʯʝʩʪʚʦ ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ 

Koltsovo Russia) and the species-specific conjugate 

(ɸʣʝʢʩʝʝʚ ʠ ʜʨ. 2007) were used. The antibodies 

(IgG) to the toxoplasm were determined,. using the 

immune-enzymatic test systems VectroToxo (CJSC 

çVector-BESTè, village of Koltsov, Russia). To iden-

tify antibodies to brucelli, the sets for with a commer-

cial antigen (OJSC çSBTKè, the village of Koltsovo, 

Russia) and species-specific conjugate (ɸʣʝʢʩʝʝʚ ʠ 

ʜʨ.) 2007) were used. Antibodies to viruses of the A 

type influenza (subtypes ) were used, employing the 

hemaggltination reaction of handicapping hemaggluti-

nation. Considered to be positive were sera with a titer 

higher than 1/40. The isolation of the influenza virus 

was performed, using the method of consecutive pas-

sages on the developing chick embryos of 9 days of 

age. The indication of the virus in the material under 

study was performed, using hemagglutination and pol-

ymerase chain reaction in real time (WHO 2002? OIE 

2010). 

Having perfomormed the study of killer whale blood, 

we failed to reveled a significant titer to the above-

mentioned pathogens. It is noteworthy that after we 

made the study of all the animals we revealed not anti-

bodies to opistorchids. The  spotted seal showed a 

presence of antibodies to a complex of mycobacteria, 

morbilliviruses and brucelli. In the third case the titers 

of antibodies to mycobacteria were the highest among 

the mammals under study. Among the 10 beluga 

whales under study, three individuals showed antibod-

ies to a complex of mycobacteria. Among the 10 belu-

ga whales under study three revealed antibodies to a 

complex of mycobacteria. Among those, two individu-

als showed lower titers. Lower titers. One individual 

also showed lower titers to morbilliviruses. 

In 7 out of 10 beluga whales, antibodies were found to 

brucell-like microorganisms, and in 4 individuals, in 

high titers. These data may indicate that in the water 

area concerned, among beluga whales, there are bru-

celli or brucella-like microrganisms giving rise to an 

active immune response. . 

The antibodies to the influenza viruses (ʅ1, ʅ3, ʅ4, 

ʅ13 of subtypes of the influenza viruses isolated from 

the birds; ʅ1, ʅ3, ʅ7 subtypes isolated from mam-

mals) were not revealed. From the cloacal smears no 

flu virus was isolated .  

Thus a presence of antibodies to morbilliviruses, 

btucelli, mycobacteria in marine mammals has been 

demonstrated.  

Morbillivirus-specific antibodies were revealed in 17% 

individuals. The number of serum-positive individuals 

to brucella-like microorganisms) individuals was 58%. 
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ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʨʫʮʝʣʣʘʤ (ʙʨʫʮʝʣʣʦ-ʧʦʜʦʙʥʳʤ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʘʤ) ʦʩʦʙʝʡ ʩʦʩʪʘʚʠʣʦ 58%. ʉʧʝʮʠʬʠʯʥʳʝ ʢ 

ʤʠʢʦʙʘʢʪʝʨʠʷʤ ʘʥʪʠʪʝʣʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ 33% ʠʟ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʭ ʞʠʚʦʪʥʳʭ. ɸʥʪʠʪʝʣ ʢ 

ʚʠʨʫʩʘʤ ʛʨʠʧʧʘ, ʦʧʠʩʪʦʨʭʘʤ ʠ ʪʦʢʩʦʧʣʘʟʤʝ ʦʙʥʘʨʫʞʝ-

ʥʦ ʥʝ ʙʳʣʦ. ʊʘʢʞʝ ʚʠʨʫʩ ʛʨʠʧʧʘ ʥʝ ʙʳʣ ʚʳʜʝʣʝʥ ʫ ʩʦ-

ʩʝʜʩʪʚʫʶʱʠʭ ʩ ʤʦʨʩʢʠʤʠ ʤʣʝʢʦʧʠʪʘʶʱʠʤʠ ʧʪʠʮ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ çɹʝʣʫʭʘ - ɹʝ-

ʣʳʡ ʂʠʪè (White whale program WWP). 

Antibodies specific mycobacteria were revealed in the 

blood serum in 33% of the diagnosed individuals. No 

antibodies to the the flu viruses, opistorchids and to-

coplasm were found. The flu viruses have not been 

revealed in the birds living in the same environment 

with mammals. 

The study was performed under the program White 

Whale Program WWP. 
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ɺ ʨʝʛʠʦʥʝ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ ʩʣʦʞʠʣʘʩʴ ʩʠʪʫʘʮʠʷ ʩʦʮʠʘʣʴ-

ʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʘʷ ʩʦ ʩʥʠʞʝʥʠʝʤ ʨʝʥʪʘʙʝʣʴʥʦ-

ʩʪʠ ʚʝʜʝʥʠʷ ʨʳʙʥʦʛʦ ʧʨʦʤʳʩʣʘ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʤʤʝʨʯʝ-

ʩʢʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʩʯʠʪʘʶʪ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʦʢʨʘʱʝ-

ʥʠʷ ʫʣʦʚʦʚ ʭʠʱʥʠʯʝʩʪʚʦ ʣʘʜʦʞʩʢʦʡ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ (Pusa 

hispida ladogensis), ʧʨʠʭʦʜʷʱʝʡ ʢʦʨʤʠʪʴʩʷ ʢ ʨʳʙʦʣʦʚʥʳʤ 

ʩʥʘʩʪʷʤ. ʆʙʲʝʤʳ ʧʨʠʯʠʥʷʝʤʦʛʦ ʥʝʨʧʦʡ ʫʱʝʨʙʘ ʦʮʝʥʠʪʴ 

ʪʨʫʜʥʦ, ʪʘʢʞʝ ʢʘʢ ʠ ʩʚʷʟʘʥʥʫʶ ʩ ʨʳʙʦʣʦʚʥʳʤ ʧʨʦʤʳʩʣʦʤ 

ʩʤʝʨʪʥʦʩʪʴ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ ï ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʞʠ-

ʚʦʪʥʳʭ ʛʠʙʥʝʪ ʚ ʨʳʙʦʣʦʚʝʮʢʠʭ ʩʝʪʷʭ ʠʣʠ ʦʪ ʨʫʢ ʨʳʙʘʢʦʚ. 

ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʧʦʧʫʪʥʳʡ ʦʪʣʦʚ ï ʷʚʣʝʥʠʝ ʜʘʣʝʢʦ ʥʝ ʥʦʚʦʝ. 

The social strain situation related to decreasing of 

fishing profitability arose in the Lake Ladoga 

region. Commercial fisheries representatives be-

lieve the Ladoga ringed seal predation on nets to 

be the main reason for that. The overall economic 

losses due to the seals are difficult to assess as 

well as seal mortality rate related to fisheriesï 

significant number of the animals either die in 

fishing gears or get killed by the fishermen. By-

catch per se is not a new tendency. In late 1950s-

early 60s A. Sokolov (1958) and S. Sorokin 
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ɽʱʝ ʚ ʢʦʥʮʝ 1950-ʭ - ʥʘʯʘʣʝ 60-ʭ ʛʛ. ɸ.ʉ. ʉʦʢʦʣʦʚ (1958) ʠ 

ʉ.ʄ. ʉʦʨʦʢʠʥ (1970) ʩʦʙʨʘʣʠ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʞʠʚʦʪ-

ʥʳʭ, ʧʦʛʠʙʰʠʭ ʚ ʦʨʫʜʠʷʭ ʣʦʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʦʟʝʨʘ. 

ɺ 2003 ʠ 2007 ʛʛ. ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʘʥʢʝʪʥʳʭ ʦʧʨʦʩʦʚ 

ʨʳʙʘʢʦʚ, ʧʨʦʤʳʰʣʷʶʱʠʭ ʚ ʃʘʜʦʞʩʢʦʤ ʦʟʝʨʝ (ɺʝʨʝʚʢʠʥ ʠ 

ʜʨ. 2006, ɺʝʨʝʚʢʠʥ ʠ ʜʨ. 2010), ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʨʘʚʥʠʪʴ 

ʜʘʥʥʳʝ ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ. ɿʘ 2007 

ʛ. ʚ ʃʘʜʦʞʩʢʦʤ ʦʟʝʨʝ ʚ ʦʨʫʜʠʷʭ ʣʦʚʘ ʧʦʛʠʙʣʦ ʤʠʥʠʤʫʤ 357 

ʞʠʚʦʪʥʳʭ (ʙʝʟ ʫʯʝʪʘ ʰʭʝʨʥʳʭ ʨʘʡʦʥʦʚ ʦʟʝʨʘ ʠ ʙʨʘʢʦʥʴʝʨ-

ʩʢʦʛʦ ʣʦʚʘ), ʯʪʦ ʥʘ 18% ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘ 

2003 ʛ., ʚʜʚʦʝ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʡ ʧʨʠʣʦʚʦʚ ʚ 1954-1956 ʛʛ. ʠ 

ʚʯʝʪʚʝʨʦ ï ʚ 1952-1953 ʛʛ. ʄʦʥʠʪʦʨʠʥʛ ʧʦʧʫʪʥʳʭ ʦʪʣʦʚʦʚ 

ʥʝʨʧʳ ʚ 2011-2012 ʛʛ. ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʠʩʣʦ ʞʠʚʦʪʥʳʭ, 

ʧʨʠʭʦʜʷʱʠʭ ʢʦʨʤʠʪʴʩʷ ʢ ʩʝʪʷʤ, ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, 

ʩʚʷʟʘʥʦ ʩ ʥʝʩʢʦʣʴʢʦ ʚʦʟʨʦʩʰʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʦʧʫʣʷʮʠʠ, 

ʦʪʤʝʯʝʥʥʦʡ ʚ ʭʦʜʝ ʘʚʠʘʫʯʝʪʦʚ ʚʝʩʥʦʡ 2012 ʛ. ʋʨʦʚʝʥʴ ʧʦ-

ʧʫʪʥʦʛʦ ʦʪʣʦʚʘ ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʩʦʢ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʃʘ-

ʜʦʛʠ (IV-VIII ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʝ ʨʘʡʦʥʳ), ʛʜʝ ʨʳʙʥʳʡ ʧʨʦ-

ʤʳʩʝʣ ʚʝʜʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ï ʜʦ 90% ʫʣʦʚʦʚ ʧʨʠʭʦ-

ʜʠʪʩʷ ʥʘ ʃʝʥʠʥʛʨʘʜʩʢʫʶ ʦʙʣʘʩʪʴ (ʃʝʦʥʦʚ ʠ ʊʝʩʣʷ 2009). 

çʆʯʘʛʦʤ ʥʘʧʨʷʞʝʥʥʦʩʪʠè ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʨʘʡʦʥ ʅʦʚʦʡ ʃʘ-

ʜʦʛʠ, ʛʜʝ ʩʝʡʯʘʩ ʙʘʟʠʨʫʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʨʳʙʦʣʦʚʝʮʢʠʭ 

ʙʨʠʛʘʜ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʝʣʠʠ ʧʨʦʙʣʝʤʘ ʧʨʠʣʦʚʦʚ ʥʝʨʧʳ 

ʩʪʦʠʪ ʤʝʥʝʝ ʦʩʪʨʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʩʚʷʟʠ ʩ ʤʘʣʳʤʠ ʦʙʲ-

ʝʤʘʤʠ ʧʨʦʤʳʩʣʘ. 

ʆʙʲʝʤʳ ʧʨʠʣʦʚʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ. ʄʘʢʩʠ-

ʤʘʣʴʥʦʝ ʯʠʩʣʦ ʧʦʛʠʙʰʠʭ ʞʠʚʦʪʥʳʭ (ʙʦʣʝʝ 57% ʦʪ ʦʙʱʝʛʦ-

ʜʦʚʦʛʦ ʧʨʠʣʦʚʘ) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʘʡ-ʠʶʥʴ. ɼʘʥʥʳʡ ʤʘʢʩʠ-

ʤʫʤ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʚʷʟʘʥ ʩ ʦʢʦʥʯʘʥʠʝʤ ʧʝʨʠʦʜʘ ʤʦ-

ʣʦʯʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʜʝʪʝʥʳʰʝʡ ʩʘʤʢʘʤʠ ʠ ʧʝʨʝʭʦʜʫ 

ʱʝʥʢʦʚ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʠʪʘʥʠʶ. 

ʈʳʙʘʢʠ ʦʪʤʝʯʘʶʪ ʚ ʧʨʠʣʦʚʘʭ ʙʦʣʴʰʫʶ ʜʦʣʶ ʞʠʚʦʪʥʳʭ ʩ 

ʚʝʩʦʤ ʜʦ 20 ʢʛ, ʪ.ʝ. ʤʦʣʦʜʥʷʢ ʵʪʦʛʦ ʛʦʜʘ. ɺʪʦʨʦʡ ʧʠʢ ʧʦʧʘ-

ʜʘʥʠʷ ʥʝʨʧ ʚ ʦʨʫʜʠʷ ʣʦʚʘ (ʦʢʦʣʦ 15%) ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚ 

ʘʚʛʫʩʪʝ-ʦʢʪʷʙʨʝ. ɺ ʵʪʦ ʚʨʝʤʷ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ 

ʧʨʠʭʦʜʠʪ ʚ ʶʞʥʫʶ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʠ ʦʟʝʨʘ ʠ ʦʩʪʘʝʪʩʷ 

ʪʘʤ ʜʦ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʴʜʘ (ɹʳʯʢʦʚ ʠ ɸʥʪʦʥʶʢ 

1975, ʌʠʣʘʪʦʚ 1978). ʏʘʩʪʦ ʥʝʨʧʘ ʬʦʨʤʠʨʫʝʪ ʟʜʝʩʴ ʙʝʨʝʛʦ-

ʚʳʝ ʟʘʣʝʞʢʠ, ʟʘʭʦʜʠʪ ʚ ʢʘʥʘʣʳ ʚ ʨʘʡʦʥʝ ʅʦʚʦʡ ʃʘʜʦʛʠ, 

ʠʥʦʛʜʘ ʫʭʦʜʠʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʚ ʫʩʪʴʝ ʨ. ɺʦʣ-

ʭʦʚ, ʧʦʜʥʠʤʘʷʩʴ ʜʦ ʧʣʦʪʠʥʳ ɺʦʣʭʦʚʩʢʦʡ ɻʕʉ. ɸʢʪʠʚʥʳʡ 

ʧʨʦʤʳʩʝʣ ʩʠʛʘ ʠ ʩʫʜʘʢʘ ʚ ʵʪʦʪ ʩʝʟʦʥ ʛʦʜʘ, ʚʝʨʦʷʪʥʦ, ʩʢʘʟʳ-

ʚʘʝʪʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʠ ʧʨʠʣʦʚʦʚ ʪʶʣʝʥʝʡ. 

ʆʩʥʦʚʥʫʶ ʫʛʨʦʟʫ ʞʠʟʥʠ ʥʝʨʧʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʘʧʨʦʥʦʚʳʝ 

ʩʝʪʠ ʠʣʠ ʤʝʨʝʞʠ. ɺ ʩʚʷʟʠ ʩ ʨʝʟʢʠʤ ʩʦʢʨʘʱʝʥʠʝʤ ʦʙʲʝʤʦʚ 

ʪʨʘʣʦʚʦʛʦ ʣʦʚʘ ʥʘ ʦʟʝʨʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʨʝʜʘ ʥʝʨʧʝ 

ʪʨʘʣʴʱʠʢʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʥʘʥʦʩʷʪ. ɽʩʪʴ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʨʳʙʦʣʦʚʳ, ʥʝʦʬʠʮʠʘʣʴʥʦ ʚʝʜʫ-

ʱʠʝ ʣʦʚ ʥʘ ʦʟʝʨʝ, ʠʩʧʦʣʴʟʫʶʪ ʩʘʤʦʜʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʩʭʦʞʠʝ ʩ ʧʝʪʘʨʜʘʤʠ, ʜʣʷ ʦʪʧʫʛʠʚʘʥʠʷ ʪʶʣʝʥʝʡ ʦʪ ʩʝʪʝʡ. 

ɼʣʷ ʦʪʧʫʛʠʚʘʥʠʷ ʠʣʠ ʦʪʩʪʨʝʣʘ ʞʠʚʦʪʥʳʭ ʫ ʩʝʪʝʡ ʪʘʢʞʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʦʛʥʝʩʪʨʝʣʴʥʦʝ ʦʨʫʞʠʝ.  

(1970) collected data on the number of ringed 

seals which died in fishing gears in different are-

as of the lake. In 2003 and 2007 we conducted 

series of questionnaire surveys among fishermen 

working in Ladoga Lake (ɺʝʨʝʚʢʠʥ ʠ ʜʨ. 2006, 

ɺʝʨʝʚʢʠʥ ʠ ʜʨ. 2010), and it allowed us to com-

pare data for mid-XX century with modern. In 

2007 at least 357 animals died due to by-catch 

(without taking into account Northern, ñskerriesò 

area) which is 18% higher than the same figure 

for 2003, two times higher than by-catch rate in 

1954-1956 and four times higher than in 1952-

1953. The ringed seal by-catch monitoring in 

2011-2012 shows that the number of animals 

coming to feed from the nets is increasing which 

is probably related to higher population number 

according to the estimations based on the aerial 

survey results in spring 2012. By-catch rate is 

traditionally high in the southern part of the lake 

(fishing regions IV-VIII) where commercial fish-

ing is very intense ï up to 90% of all catches 

comes from Leningrad region (ʃʝʦʥʦʚ ʠ ʊʝʩʣʷ 

2009). ñThe hot spotò is Novaya Ladoga area 

where most of fishing brigades are currently 

based. In Karelian republic the by-catch problem 

is less acute mostly due to low fishing effort. 

The by-catch rate differs from season to season. 

Maximum number of animals (more than 57% of 

total number per year) gets entangled in fishing 

gears in May-June. This maximum in our opinion 

is related to the end of lactation period and pup 

weaning. Fishermen report a large percent of 

animals under 20kg in their nets, i.e. juveniles 

born this year. The second peak of ringed seal 

getting caught occurs in October (about 15%). In 

this time major part of the population comes to 

the Southern and South-Eastern part of the lake 

and stays there until the ice begins to form (ɹ ʯr-

ʢʦʚ ʠ ɸʥʪʦʥʶʢ 1975, ʌʠʣʘʪʦʚ 1978). Ladoga 

ringed seal often forms coastal haulouts here, 

enters artificial channels in Novaya Ladoga area 

and sometimes is seen in a significant distance 

from the lake in the Volkhov River coming up 

almost to Volkhov hydropower stationôs dam. 

Active fishing of white fish and pike perch, prob-

ably, results in by-catch rate increasing.  

Because of recent rapid decline of trawling oper-

ations in the lake trawlers are not currently con-

sidered as a threat for the ringed seal. There are 

direct evidences that some illegal fishermen use 

hand-made bombs reminding detonating car-

tridge for scaring the seals away from the nets. 

Fire-arms are also used for illegal culls of the 
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ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ ʥʝʨʧʳ ʦʪ 

ʨʳʙʦʣʦʚʥʳʭ ʩʥʘʩʪʝʡ ʫʯʝʩʪʴ ʧʦʣʥʦʩʪʴʶ ʥʝʚʦʟʤʦʞʥʦ. ʄʥʦ-

ʛʠʝ ʞʠʚʦʪʥʳʝ, ʚʳʨʳʚʘʷʩʴ ʠʟ ʩʝʪʝʡ ʠʣʠ ʟʘʧʫʪʘʚʰʠʩʴ ʚ ʦʙ-

ʨʳʚʢʘʭ ʦʨʫʜʠʡ ʣʦʚʘ, ʚ ʦʙʠʣʠʠ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʦʟʝʨʝ, ʤʦ-

ʛʫʪ ʧʦʣʫʯʘʪʴ ʪʨʘʚʤʳ, ʥʝʩʦʚʤʝʩʪʠʤʳʝ ʩ ʞʠʟʥʴʶ ʠ ʧʦʛʠʙʘʶʪ 

ʩʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʦʪ ʨʘʥʝʥʠʡ ʠʣʠ ʦʩʣʦʞʥʝʥʠʡ, ʢʦʪʦ-

ʨʳʝ ʦʥʠ ʚʳʟʳʚʘʶʪ. 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʥʝʨʧʳ ʥʘ ʦʟʝʨʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘ-

ʝʪ ʣʶʙʠʪʝʣʴʩʢʠʡ ʧʦʜʣʝʜʥʳʡ ʣʦʚ ʨʳʙʳ. ʈʝʣʘʢʩʘʮʠʦʥʥʳʝ ʠ 

ʱʝʥʥʳʝ ʣʦʛʦʚʠʱʘ ʥʝʨʧʳ ʥʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʨʘʡʦʥʘʭ, ʘʢ-

ʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʳʙʘʢʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ (ʙʫʭʪʘ ʇʝʪʨʦ-

ʢʨʝʧʦʩʪʴ, ɺʦʣʭʦʚʩʢʘʷ, ʉʚʠʨʩʢʘʷ ʛʫʙʳ, ʨʘʡʦʥ ʄʘʥʪʩʠʥʩʘ-

ʘʨʠ). ɺʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʥʝʛʦʭʦʜʦʚ ʠ ʘʚʪʦ-

ʤʦʙʠʣʝʡ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʶʜʝʡ ʥʘ ʣʴʜʫ, ʧʦ 

ʚʠʜʠʤʦʤʫ, ʟʘʩʪʘʚʣʷʝʪ ʪʶʣʝʥʝʡ ʫʭʦʜʠʪʴ ʠʭ ʪʘʢʠʭ ʨʘʡʦʥʦʚ.  

ʄʥʦʛʠʝ ʨʳʙʦʣʦʚʝʮʢʠʝ ʙʨʠʛʘʜʳ ʶʞʥʦʛʦ ʇʨʠʣʘʜʦʞʴʷ ʩʦʦʙ-

ʱʘʶʪ ʦ ʥʝʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚʝʜʝʥʠʷ ʣʦʚʘ ʚ ʦʪʜʝʣʴʥʳʝ ʩʝʟʦʥʳ 

ʛʦʜʘ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʦʧʘʚʰʝʡʩʷ ʚ 

ʩʝʪʠ ʨʳʙʳ ʧʦʨʪʠʪʩʷ ʪʶʣʝʥʷʤʠ ʠ ʪʝʨʷʝʪ ʩʚʦʶ ʪʦʚʘʨʥʫʶ 

ʮʝʥʥʦʩʪʴ, ʘ ʩʝʪʠ ʠ ʩʪʘʚʥʳʝ ʥʝʚʦʜʘ ʙʳʩʪʨʦ ʧʨʠʭʦʜʷʪ ʚ ʥʝ-

ʛʦʜʥʦʩʪʴ. ʄʥʦʛʠʝ ʘʨʪʝʣʠ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʧʦʩʪʘʥʦʚʢʠ ʩʝʪʝʡ ʚ 

ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʘ ʫʣʦʚ ʚʳʙʠʨʘʶʪ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ 

ʧʨʝʜʨʘʩʩʚʝʪʥʳʭ ʩʫʤʝʨʝʢ, ʩʪʘʨʘʷʩʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʥʠʟʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʩʝʪʝʡ ʥʝʨʧʦʡ. ʆʪʜʝʣʴʥʳʝ ʧʨʦ-

ʤʳʩʣʦʚʠʢʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʞʠʚʦʪʥʳʝ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʟʚʫʢ 

ʤʦʪʦʨʘ, ʯʘʩʪʦ ʩʣʝʜʫʶʪ ʟʘ ʩʫʜʥʦʤ, ʠʜʫʱʠʤ ʢ ʨʘʡʦʥʫ ʧʦʩʪʘ-

ʥʦʚʢʠ ʩʝʪʝʡ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʦʨʚʘʪʴʩʷ ʦʪ ʧʨʝʩʣʝʜʦʚʘʪʝ-

ʣʝʡ, ʨʳʙʘʢʠ ʚʳʥʫʞʜʝʥʳ ʠʜʪʠ ʧʦ ʟʠʛʟʘʛʦʦʙʨʘʟʥʦʤʫ ʤʘʨʰ-

ʨʫʪʫ ʠ ʧʝʪʣʷʪʴ ʥʘ ʧʦʜʭʦʜʝ ʢ ʤʝʩʪʫ ʧʨʦʤʳʩʣʘ. ʇʨʠ ʵʪʦʤ ʩ 

ʫʯʝʪʦʤ ʨʘʩʭʦʜʦʚ ʥʘ ʪʦʧʣʠʚʦ, ʚʳʭʦʜ ʢ ʤʝʩʪʘʤ ʣʦʚʘ ʩʪʘʥʦ-

ʚʠʪʩʷ ʢʨʘʡʥʝ ʟʘʪʨʘʪʥʳʤ. ʇʦ ʤʥʝʥʠʶ ʨʳʙʘʢʦʚ, ʠʤʝʥʥʦ ʚʦʟ-

ʨʦʩʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʨʧʳ ʚʙʣʠʟʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʩʪ ʣʦʚʘ 

ʧʦʩʣʫʞʠʣʘ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʨʝʢʨʘʱʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʳʙʦʣʦʚʝʮʢʠʭ 

ʘʨʪʝʣʝʡ ʚ 2008-2011 ʛʛ. (ʧʨʝʢʨʘʪʠʣʠ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʤʥʦʛʠʝ ʘʨʪʝʣʠ ʚ ʇʨʠʦʟʝʨʩʢʝ, ʅʦʚʦʡ ʃʘʜʦʛʝ ʠ ʜʨ.). 

ʂʨʘʡʥʷʷ ʩʪʝʧʝʥʴ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʳʙʦ-

ʣʦʚʥʦʛʦ ʧʨʦʤʳʩʣʘ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʝʡ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʢʦʣʣʝʢʪʠʚʥʳʭ ʦʙʨʘʱʝʥʠʷʭ ʢ ʨʝʛʠʦʥʘʣʴʥʳʤ ʠ ʬʝʜʝʨʘʣʴʥʳʤ 

ʦʨʛʘʥʘʤ ʥʘʜʟʦʨʘ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʨʝʩʫʨʩʦʚ ʩ ʪʨʝʙʦʚʘ-

ʥʠʷʤʠ ʣʝʛʘʣʠʟʦʚʘʪʴ ʦʪʩʪʨʝʣ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ, ʧʨʠʭʦʜʷʱʝʡ 

ʢʦʨʤʠʪʴʩʷ ʠʟ ʦʨʫʜʠʡ ʣʦʚʘ. ʋʯʠʪʳʚʘʷ ʪʝʢʫʱʠʡ ʩʪʘʪʫʩ ʣʘ-

ʜʦʞʩʢʦʡ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ ʠ ʢʨʘʡʥʝ ʩʢʫʜʥʳʝ, ʫʩʪʘʨʝʚʰʠʝ 

ʜʘʥʥʳʝ ʦ ʧʦʢʘʟʘʪʝʣʷʭ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʚ ʧʦʧʫʣʷ-

ʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʠʥʷʪʠʝ ʪʨʝʙʫʝʤʳʭ ʞʝʩʪ-

ʢʠʭ ʤʝʨ ʥʝʚʦʟʤʦʞʥʦ. ʆʩʣʘʙʣʝʥʠʝ ʦʩʪʨʦʪʳ ʢʦʥʬʣʠʢʪʘ ʨʝ-

ʘʣʴʥʦ ʚ ʩʣʫʯʘʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ ʤʝ-

ʭʘʥʠʟʤʦʚ, ʫʜʝʨʞʠʚʘʶʱʠʭ ʞʠʚʦʪʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʫʣʦ-

ʚʘ (ʘʢʫʩʪʠʯʝʩʢʠʝ ʦʪʧʫʛʠʚʘʶʱʠʝ ʧʨʠʙʦʨʳ, ʧʨʠʤʝʥʝʥʠʝ ʦʩʦ-

ʙʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʨʫʜʠʡ ʣʦʚʘ), ʘ ʩ ʜʨʫʛʦʡ, ï ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʳʙʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʥʪʨʦʣʷ ʩʦʙʣʶʜʝʥʠʷ 

animals. 

It is important to mention that by-catch rate of 

the ringed seal is impossible to be fully regis-

tered. We think that many animals trying to es-

caped from the nets or having got entangled in so 

called marine debris get traumas which are not 

compatible with life and then die after a while 

due to injuries or other related complications. 

Interesting to note that in winter and spring time 

the seal distribution throughout the lake is influ-

enced, to some extent, by amateur under-ice fish-

ing. Resting and pupping lairs of the ringed seals 

were not detected in the areas actively used by 

amateur fishermen (Petrokrepostô Bay, Volkhov 

and Svirô Bays, Mantsinsaari area). High intensi-

ty of snowmobile and car traffic and high density 

of people on ice apparently make the seals leave 

the areas. 

Many fishing brigades of Southern Ladoga report 

unprofitability of fishing in certain periods of a 

year due to the fact that considerable part of the 

catch is damaged by seals and loses its economic 

value, but nets becomes unfitted for further use. 

Many artels stopped to set up the nets in day light 

time and try to check the catch before the dawn 

in order to reduce the probability of the gears 

being found by the seals. Certain fishing brigades 

note that animals follow the vessel going to fish-

ing area orientating by its engineôs sound. The 

vessels have to make a zig-zagging track so that 

they could ñbreak awayò. Taking into account 

expenditures for fuel approaching the fishing 

areas becomes very expensive. In fishermenôs 

opinion the ringed seal activity increase in tradi-

tional fishing areas has resulted in bankruptcy of 

many fishing brigades in 2008-2011 (e.g. in Pri-

ozersk and Novaya Ladoga). 

The extreme fishermen concern about the current 

situation results in collective letters being sent by 

the fishermen to regional and federal biore-

sources use controlling authorities with claims to 

legalize the Ladoga ringed seal culls in the prox-

imity to fishing gears. Taking into account cur-

rent Ladoga ringed seal status and rather poor, 

out-dated knowledge on birth and mortality rates 

in the population, it is understandable that such 

strong measures are impossible to be taken. Con-

flict mitigation is possible in a case of, from the 

one hand, application of mechanisms allowing to 

keep a seal in a distance from the catch (acoustic 

deterring devices, seal-safe net constructions), 

from the other ï rational fish stock use, quote and 
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ʢʚʦʪ ʠ ʧʨʘʚʠʣ ʚʝʜʝʥʠʷ ʣʦʚʘ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʳʙʦʨʘʟʚʦʜ-

ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʠʜʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʚʚʝ-

ʩʪʠ ʩʠʩʪʝʤʫ ʫʯʝʪʘ ʧʦʧʫʪʥʳʭ ʦʪʣʦʚʦʚ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘ-

ʶʱʠʭ ʚ ʦʨʫʜʠʷ ʨʳʙʥʦʛʦ ʣʦʚʘ. ʗʩʥʦ, ʯʪʦ ʛʠʙʝʣʴ ʪʶʣʝʥʝʡ 

ʧʨʠ ʧʦʧʫʪʥʦʤ ʦʪʣʦʚʝ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʜʘʥʥʦʛʦ ʧʦʜʚʠʜʘ. 

ʄʳ ʙʣʘʛʦʜʘʨʠʤ ʂʦʤʠʩʩʠʶ ʧʦ ʄʦʨʩʢʠʤ ʄʣʝʢʦʧʠʪʘʶʱʠʤ 

(ʉʐɸ) ʟʘ ʦʢʘʟʘʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʚ 2012 

ʛ. 

fisheries regulation control, hatchery re-

establishments. Moreover it seems to be neces-

sary to introduce unified seal by-catch assess-

ment system. It is obvious that seal mortality in 

fishing gears might affect significantly the popu-

lation of this subspecies. 

We are grateful to the Marine Mammal Commis-

sion (USA) for the support of our research in 

2012. 
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ʇʦʜ ʩʢʦʧʣʝʥʠʝʤ ʤʳ ʧʦʜʨʘʟʫʤʝʚʘʝʤ ʛʨʫʧʧʠʨʦʚʘʥʠʝ 

ʞʠʚʦʪʥʳʭ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʢ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʄʘʥʪʝʡʬʝʣʴ 1980). ɺ ɹʝʣʦʤ ʤʦ-

ʨʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʩʝʤʴ ʣʝʪʥʠʭ ʨʝʛʫʣʷʨʥʳʭ ʧʨʠʙʨʝʞ-

ʥʳʭ ʩʢʦʧʣʝʥʠʡ ʙʝʣʫʭ (Delphinapterus leucas). ʆʩʥʦʚʫ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʩʢʦʧʣʝʥʠʡ ʩʦʩʪʘʚʣʷʶʪ ʩʝʤʝʡʥʳʝ 

ʛʨʫʧʧʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʘʤʦʢ ʠ ʜʝʪʝʥʳʰʝʡ. ɸʢʚʘʪʦ-

ʨʠʠ ʵʪʠʭ ʩʢʦʧʣʝʥʠʡ ʧʦʩʝʱʘʶʪ ʩʘʤʮʳ (ɹʝʣʴʢʦʚʠʯ 

1995). 

ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʥʥʳʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʙʝʨʝʛʦʚʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʙʝʣʫʭʘʤʠ ʚ ʪʨʝʭ ʣʝʪʥʠʭ ʨʝʛʫʣʷʨʥʳʭ 

ʩʢʦʧʣʝʥʠʷʭ: ʩʦʣʦʚʝʮʢʦʤ (ʠʶʥʴ - ʘʚʛʫʩʪ 1999-2011 

ʛʛ.), ʤʷʛʦʩʪʨʦʚʩʢʦʤ (24.06-25.07.2006, 19.06-

21.07.2008, 10.06-12.07.2011), ʞʠʞʛʠʥʩʢʦʤ (25.06-

14.07.2010). ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʩʪʘʥʜʘʨʪ-

ʥʦʡ ʤʝʪʦʜʠʢʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʣʷ ʩʦʣʦʚʝʮʢʦʛʦ ʩʢʦʧ-

ʣʝʥʠʷ (ʂʨʘʩʥʦʚʘ ʠ ʏʝʨʥʝʮʢʠʡ 2000). ʀʟʫʯʝʥʥʳʝ 

ʩʢʦʧʣʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʡʦʥʝ ʆʥʝʞʩʢʦʛʦ ʟʘʣʠʚʘ 

ɹʝʣʦʛʦ ʤʦʨʷ ʥʝʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʩʦʣʦʚʝʮʢʦʝ ʚ 60 

ʢʤ ʦʪ ʤʷʛʦʩʪʨʦʚʩʢʦʛʦ, ʚ 23 ʦʪ ʞʠʞʛʠʥʩʢʦʛʦ, ʤʷʛʦʩʪ-

ʨʦʚʩʢʦʝ ʚ 100 ʢʤ ʦʪ ʞʠʞʛʠʥʩʢʦʛʦ) (ʈʠʩ. 1). ʉʨʘʚʥʠ-

ʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʦʧʣʝʥʠʡ: ʧʣʦ-

ʱʘʜʴ ʩʢʦʧʣʝʥʠʷ, ʧʦʩʝʱʘʝʤʦʩʪʴ (% ʦʪ ʥʘʙʣʶʜʘʝʤʦʛʦ 

ʚʨʝʤʝʥʠ), ʩʨʝʜʥʷʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʚʟʨʦʩʣʳʭ ʠ ʜʝʪʝʥʳʰʝʡ, ʩʨʝʜʥʝʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʯʠʩʣʦ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ, ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʪʠʧʳ ʧʦ-

ʚʝʜʝʥʠʷ ʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʨʝʤʷ ʥʘʠʙʦʣʴ-

ʰʝʡ ʯʠʩʣʝʥʥʦʩʪʠ, ʚʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʦʛʦ ʥʦʚʦ-

ʨʦʞʜʝʥʥʦʛʦ, ʠ ʪ.ʜ.  

ʉʦʣʦʚʝʮʢʦʝ ʩʢʦʧʣʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʨʘʡʦʥʝ ʤ. ɹʝ-

ʣʫʞʠʡ ʦ-ʚʘ ɹʦʣʴʰʦʡ ʉʦʣʦʚʝʮʠʡ ʠ ʭʦʨʦʰʦ ʠʟʫʯʝʥʦ 

(ɹʝʣʴʢʦʚʠʯ 1995, ʂʨʘʩʥʦʚʘ ʠ ʏʝʨʥʝʮʢʠʡ 2000 ʠ ʜʨ.). 

ɸʢʚʘʪʦʨʠʷ ʩʢʦʧʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʨʠ ʣʦʢʘʣʴʥʳʭ 

ʫʯʘʩʪʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʧʝʨʝ-

ʤʝʱʝʥʠʝ ʞʠʚʦʪʥʳʭ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʫʯʘʩʪ-

ʢʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,5-1,5 ʢʤ (ʈʠʩ. 1). 

An aggregation refers to a collection of animals due to 

their attachment to a certain territory (ʄʘʥʪʝʡʬʝʣʴ 

1980). There are eight permanent aggregation areas used 

by the White Sea beluga whales (Delphinapterus leucas) 

during the summer. Reproductive gatherings are basical-

ly comprised of family groups (mothers with calves). 

Male beluga whales visit these coastal gatherings (ɹʝʣɹ-

ʢʦʚʠʯ 1995). 

We analysed the data collected during land-based obser-

vations at the sites of three permanent summer gather-

ings of beluga whales: Solovetsky gathering (June 

through August, 1999-2011), Myagostrov gathering 

(June 24 ï July 25, 2006, June 19 ï July 21, 2008, June 

10 ï July12, 2011), and Zhizhgin gathering (June 25 ï 

July14, 2010). We used a standard technique for obser-

vations of beluga whales that had been developed to 

conduct observations of the Solvetsky gathering (ʂʨʘʩ-

ʥʦʚʘ ʠ ʏʝʨʥʝʮʢʠʡ 2000). All of the three gatherings are 

found in the Onega Bay of the White Sea, within a small 

distance from each other (the Solovetsky gathering is in 

60 km from the Myagostrov gathering and in 23 km 

from the Zhizhgin gathering; the Myagostrov gathering 

is in 100 km from the Zhizhgin gathering) (Fig. 1). The 

following aggregation characteristics were compared: 

aggregation area, frequency of use of the area (as the 

percentage of the total observing time), the average and 

maximum number of adults and calves, the average and 

maximum number of individuals in a group, prevailing 

types of behavior and locomotion movements, periods of 

maximum abundance, date of the first calving, etc.  

The Solovetsky gathering is well-studied. It is located 

off Cape Beluzhy of Bolshoy Solovetsky Island 

(ɹʝʣʴʢʦʚʠʯ 1995, ʂʨʘʩʥʦʚʘ ʠ ʏʝʨʥʝʮʢʠʡ 2000 ʠ ʜʨ.). 

The aggregation is divided into three local areas that are 

found along the shoreline at a distance of about 0.5-1.5 

km from each other (Fig.1), and there is a high frequen-

cy of movement of beluga whales between them. 
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ʩʢʦʧʣʝʥʠʡ ʙʝʣʫʭʠ 
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Fig.1. The diagram 

showing perma-

nent summer ag-

gregations of belu-

ga whales near 

Bolshoy 

Solovetsky Island, 

Myagostrov Island, 

and Zhizhgin Is-

land 

 

ʉʦʣʦʚʝʮʢʦʝ ʩʢʦʧʣʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩ-

ʣʦʤ ʞʠʚʦʪʥʳʭ (ʚ ʜʝʥʴ ʩʨ. 23, ʤʘʢʩ. 93), ʧʨʠʩʫʪʩʪʚʠ-

ʝʤ ʞʠʚʦʪʥʳʭ ʚ 65% ʦʪ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ, ʚʳʩʦ-

ʢʠʤ ʯʠʩʣʦʤ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʘʭ (ʩʨ. 5, ʤʘʢʩ. 20). 

ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʧʦʚʝʜʝʥʠʷ ʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ: ʩʧʦʢʦʡʥʦʝ ʧʣʘʚʘʥʠʝ, ʦʪʜʳʭ, ʠʛʨʘ, ʩʦʮʠʘʣʴʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʣʦʚʦʝ ʠ ʠʝʨʘʨʭʠʯʝʩʢʦʝ ʧʦʚʝʜʝ-

ʥʠʝ (ʧʨʘʢʪʠʯʝʩʢʠ 100% ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʡ). ɹʝ-

ʣʫʭʠ ʧʦʩʝʱʘʶʪ ʘʢʚʘʪʦʨʠʶ ʩʢʦʧʣʝʥʠʷ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʚʦ ʚʨʝʤʷ ʦʪʣʠʚʘ. 

ʄʷʛʦʩʪʨʦʚʩʢʦʝ ʩʢʦʧʣʝʥʠʝ ʙʝʣʫʭ ʨʝʛʫʣʷʨʥʦ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʚ ʘʢʚʘʪʦʨʠʠ ʦ-ʚʘ ʄʷʛʦʩʪʨʦʚ ʠ ʧʨʠʣʝʛʘʶʱʠʭ 

ʢ ʥʝʤʫ ʦʩʪʨʦʚʦʚ ʠ ʣʫʜ. ʉʢʦʧʣʝʥʠʝ ʥʘʟʚʘʥʦ çʨʘʩʩʝ-

ʷʥʥʳʤè, ʧʦʩʢʦʣʴʢʫ ʛʨʫʧʧʳ ʙʝʣʫʭ ʦʪʤʝʯʘʶʪʩʷ ʥʘ 

ʘʢʚʘʪʦʨʠʠ ʰʠʨʠʥʦʡ 3-5 ʢʤ ʠ ʜʣʠʥʦʡ 7-10 ʢʤ (ɸʜʨʠ-

ʘʥʦʚ ʠ ʜʨ. 2009, ʏʝʨʥʝʮʢʠʡ ʠ ʜʨ. 2002). ɿʜʝʩʴ ʠʤʝʝʪ-

ʩʷ ʥʝʩʢʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʧʦʩʝʱʘʝʤʳʭ ʫʯʘʩʪʢʦʚ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʪʜʳʭʘ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ ʜʚʠ-

ʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʚʝʜʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʦʩʝ-

ʱʘʝʤʳʝ ʣʦʢʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚʦʟʣʝ ʦ-ʚʘ ɻʦʣʳʡ ʉʦʩ-

ʥʦʚʝʮ ʨʘʩʧʦʣʦʞʝʥʳ ʙʣʠʟʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʈʠʩ. 1) ʠ 

ʙʝʣʫʭʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʤʝʞʜʫ ʥʠʤʠ, ʧʦʜʦʙʥʦ ʪʦʤʫ, 

ʢʘʢ ʦʥʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʤʝʞʜʫ ʪʨʝʤʷ ʣʦʢʘʣʴʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ ʩʦʣʦʚʝʮʢʦʛʦ ʩʢʦʧʣʝʥʠʷ. ɺ ʤʷʛʦʩʪʨʦʚʩʢʦʤ 

ʩʢʦʧʣʝʥʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʪʠʧʳ ʧʦʚʝʜʝʥʠʷ ʠ ʜʚʠʛʘ-

ʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʨʝʧʨʦʜʫʢʪʠʚ-

ʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ (73%). ʂʨʦʤʝ ʪʦʛʦ, 

ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʦʭʦʪʘ (9% ʦʪ ʥʘʙʣʶʜʘʝʤʦʛʦ ʚʨʝʤʝʥʠ 

ʚʙʣʠʟʠ ʙʝʨʝʛʘ ʦ-ʚʘ ɻ. ʉʦʩʥʦʚʝʮ ʠ 29% ʚʙʣʠʟʠ ʦ. ʄʷ-

ʛʦʩʪʨʦʚ), ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʘʢʚʘʪʦʨʠʠ (17% ʚʙʣʠʟʠ 

The Solovetsky gathering is the largest aggregation (an 

average of 23 individuals per day, with the maximum of 

93) and has the largest group sizes (an average group size 

is 5 individuals, the maximum group size is 20 individu-

als). The aggregation area is used by beluga whales 65% 

of the total observing time. The prevailing types of be-

havior and locomotion movements are as follows: 

swimming at a tranquil pace, resting, play, social interac-

tions, sexual and hierarchical behavior (almost 100% of 

the total observing time). Belugas gather here mainly at 

low tide.  

The Myagostrov gathering of beluga whales is regularly 

seen in the territorial waters off Myagostrov island, the 

neighboring islands, and in nearshore shallow waters. 

This gathering is dispersed, and beluga groups occupy a 

territory that is 3-5 km wide and 7-10 km long (ɸʜʨʠʘ-

ʥʦʚ ʠ ʜʨ. 2009, ʏʝʨʥʝʮʢʠʡ ʠ ʜʨ. 2002). There are some 

areas within the aggregation area that are most frequent-

ed by beluga whales and used for resting and different 

forms of behavioral and locomotor activities. These areas 

are found off Goly Sosnovets Island and are located close 

to each other (Fig.1). Beluga whales move between them, 

the same way they move between three local areas within 

the Solovetsky gathering mentioned above. Mating and 

social behavior are the most frequently observed patterns 

of behavior in the Myagostrov gathering (73%). Besides 

mating and social behavior, beluga whales displayed 

hunting behavior (9% of the time was spent hunting off 

Goly Sosnovets Island and 29% of the time off My-

agostrov Island), movements around the territorial waters 
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ʙʝʨʝʛʘ ʦ-ʚʘ ɻ. ʉʦʩʥʦʚʝʮ ʠ 43% ʚʙʣʠʟʠ ʦ. ʄʷʛʦʩʪ-

ʨʦʚ). ɹʝʣʫʭʠ ʦʪʤʝʯʘʶʪʩʷ ʚ ʘʢʚʘʪʦʨʠʠ ʚ 70% ʦʪ ʚʨʝ-

ʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ. ʇʨʠ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʧʦʛʦʜʝ (ʚʦ 

ʚʨʝʤʷ ʩʠʣʴʥʦʛʦ ʚʝʪʨʘ ʠ ʚʦʣʥʝʥʠʷ ʥʘ ʤʦʨʝ ʙʝʣʫʭʠ 

ʧʦʚʩʝʤʝʩʪʥʦ ʫʭʦʜʷʪ ʦʪ ʙʝʨʝʛʦʚ) ʞʠʚʦʪʥʳʝ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʥʘʙʣʶʜʘ-

ʪʝʣʷ. ʇʝʨʠʬʝʨʠʡʥʳʝ ʫʯʘʩʪʢʠ ʩʢʦʧʣʝʥʠʷ ʧʦʩʝʱʘʶʪ-

ʩʷ ʞʠʚʦʪʥʳʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʳʭ 

ʪʝʯʝʥʠʡ. ʂ ʤ. ɹʝʣʫʰʠʡ ʦ. ʄʷʛʦʩʪʨʦʚ ʯʘʩʪʴ ʞʠʚʦʪ-

ʥʳʭ ʦʪʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʧʨʠʣʠʚʘ. ʅʘ ʫʯʘʩʪʢʘʭ 

ʥʘʠʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʞʠʚʦʪʥʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʧʨʠ ʣʶʙʦʤ ʫʨʦʚʥʝ ʚʦʜʳ, ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝ-

ʩʪʚʝ ʚʦ ʚʨʝʤʷ ʚʳʩʦʢʦʡ ʚʦʜʳ. ʏʠʩʣʝʥʥʦʩʪʴ ʞʠʚʦʪ-

ʥʳʭ ʚ ʜʝʥʴ ʩʨ.13, ʤʘʢʩ.48, ʯʠʩʣʦ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧ-

ʧʘʭ ʩʨ. 3, ʤʘʢʩ. 16. ɺʦʟʤʦʞʥʦ, ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʚʦʪ-

ʥʳʭ ʙʳʚʘʝʪ ʠ ʙʦʣʴʰʝ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʩʝʱʘʝ-

ʤʦʩʪʴ ʘʢʚʘʪʦʨʠʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ 

(ɹʝʣʠʢʦʚ ʠ ʜʨ. 2012). ʊʘʢ, ʚ 2010 ʛ. ʙʝʣʫʭʠ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʥʘ ʘʢʚʘʪʦʨʠʠ ʩʢʦʧʣʝʥʠʷ ʚ ʜʚʫʭ 

ʧʦʩʣʝʜʥʠʭ ʜʝʢʘʜʘʭ ʠʶʣʷ (ʚ 2006 ʠ 2008 ʛʛ. ʥʘʙʣʶ-

ʜʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ). ɺ 

ʠʶʣʝ 2010 ʛ. ʥʘʙʣʶʜʘʣʠʩʴ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʘʷ ʪʝʤ-

ʧʝʨʘʪʫʨʘ. 

ɾʠʞʛʠʥʩʢʦʝ ʩʢʦʧʣʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʘʢʚʘʪʦʨʠʠ, 

ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʦ. ɾʠʞʛʠʥ, ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʝʡ ʥʘ ʪʨʝʭ ʫʯʘʩʪʢʘʭ (ʈʠʩ. 1). ʅʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʪʠ-

ʧʳ ʧʦʚʝʜʝʥʠʷ ʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ: ʧʝʨʝʤʝ-

ʱʝʥʠʝ (48%) ʠ ʦʭʦʪʘ (46 %). ʇʦʚʝʜʝʥʯʝʩʢʘʷ ʠ ʜʚʠ-

ʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʞʠʚʦʪʥʳʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʩʢʦʧʣʝʥʠʡ (ʦʪʜʳʭ, ʩʧʦʢʦʡʥʦʝ ʧʣʘ-

ʚʘʥʠʝ, ʧʦʣʦʚʦʝ ʠ ʠʝʨʘʨʭʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ), ʦʪʤʝ-

ʯʘʣʘʩʴ ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ (6%). ʅʘʙʣʶʜʘʣʦʩʴ 

ʧʦʚʝʜʝʥʠʝ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʟʘʛʦʥʘ ʨʳʙʳ (ʦʪ ʦʜʥʦʡ 

ʜʦ 15 ʚʟʨʦʩʣʳʭ ʙʝʣʫʭ). ʇʦ ʦʧʨʦʩʥʳʤ ʜʘʥʥʳʤ, ʙʝʣʫ-

ʭʠ ʧʦʜʭʦʜʷʪ ʢ ʦʩʪʨʦʚʫ, ʢʦʛʜʘ ʟʜʝʩʴ ʧʦʷʚʣʷʶʪʩʷ 

ʩʢʦʧʣʝʥʠʷ ʨʳʙʳ. ʏʠʩʣʝʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ï ʩʨ. 5, 

ʤʘʢʩ. 30, ʯʠʩʣʦ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʘʭ ʥʝʚʝʣʠʢʦ (ʚ 

ʜʝʥʴ ʩʨ. 2, ʤʘʢʩ. 15). ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʞʠʚʦʪ-

ʥʳʭ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʦ ʚʨʝʤʷ ʩʦʚʤʝʩʪʥʦʛʦ ʟʘʛʦʥʘ 

ʨʳʙʳ: ʙʝʣʫʭʠ ʚʳʩʪʨʘʠʚʘʣʠʩʴ ʮʝʧʴʶ ʚʜʦʣʴ ʙʝʨʝʛʘ ʠ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʥʳʨʠʚʘʷ ʠ ʚʳʥʳʨʠʚʘʷ, ʜʚʠʛʘʣʠʩʴ ʢ 

ʙʝʨʝʛʫ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ ʥʝ ʙʦʣʝʝ 6. ɹʝʣʫʭʠ ʙʳʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 43 % ʦʪ ʥʘʙʣʶʜʘʝʤʦʛʦ ʚʨʝʤʝʥʠ ʚ 

2007 ʛ. (ʈʦʛʦʟʠʥʘ 2008) ʠ ʚ 33% ʚ 2010 ʛ. ɺʟʘʠʤʦ-

ʩʚʷʟʠ ʯʠʩʣʘ ʞʠʚʦʪʥʳʭ ʠ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʳʭ ʷʚʣʝ-

ʥʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. 

ɺʨʝʤʷ ʧʠʢʦʚ ʯʠʩʣʝʥʥʦʩʪʠ ʩʭʦʜʥʦ ʚ ʤʷʛʦʩʪʨʦʚʩʢʦʤ 

(13.07.2006; 10.07.2008) ʠ ʩʦʣʦʚʝʮʢʦʤ 14.07.2006; 

11-12.07.2008) ʩʢʦʧʣʝʥʠʷʭ. ʊʘʢʞʝ ʩʭʦʜʥʦ ʚʨʝʤʷ, 

ʢʦʛʜʘ ʚʧʝʨʚʳʝ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʠ ʦʪʤʝʯʝ-

ʥʳ ʥʦʚʦʨʦʞʜʝʥʥʳʝ: ʚ 2006 ʛ. 13.07 ʚ ʤʷʛʦʩʪʨʦʚʩʢʦʤ 

(17% of the time off Goly Sosnovets Island and 43% of 

the time off Myagostrov Island). The Myagostrov aggre-

gation area was used 70% of the total observing time. 

Under favorable weather conditions, the animals were 

almost always within sight of the observer, but during 

strong winds or storm surges they moved away from the 

shore. Use of peripheral areas of the aggregation area 

depended on tidal currents. Thus, at high tides some of 

the beluga whales moved offshore, to Cape Belushy near 

Myagostrov Island. However, the areas where beluga 

whales were most concentrated were used at any tide 

water level; the maximum number of the animals was 

observed at high tide. The average number of belugas 

observed per day was 13, the maximum number ï 48. 

The average number of individuals in a group was 3, the 

maximum group size was 16 individuals. Probably, the 

number of animals might be higher in previous years. We 

believe that frequency of use of these territorial waters by 

beluga whales may be different in different years (ɹʝʣʠ-

ʢʦʚ ʠ ʜʨ. 2012). For instance, as a result of anomalously 

high temperature in July 2010, very few beluga whales 

were observed in these territorial waters in the second 

half of July. Whereas in 2006 and 2008, belugas were 

observed during the whole period of observations.  

The Zhizhgin gathering is located in territorial waters 

adjacent to Zhizhgin Island. Beluga whales are mainly 

found in three areas there (Fig.1). The following types of 

behavior and locomotion movements were most fre-

quently observed in all groups: swimming (48%) and 

hunting (46 %). There were only single cases (6%) of 

reproductive behavior or locomotion activities, such as 

resting, swimming at a tranquil pace, sexual and hierar-

chical behavior. Rather, behavior that is typical for herd-

ing fish (in groups of one to 15 adult individuals) was 

observed. Questionnaires showed that beluga whales 

come closer to the island once concentrations of fish oc-

cur here. The average number of animals in the Zhizhgin 

gathering is 5 individuals, the maximum number is 30. 

The number of animals within one group is not large (an 

average of 2 per day, with a maximum of 15). The max-

imum number of animals was observed during coopera-

tive herding of fish ï beluga whales lined up along the 

shore forming a chain and were moving toward the shore, 

diving and resurfacing simultaneously. In other cases, the 

maximum group size was not more than 6. The aggrega-

tion area was used by beluga whales 43% of the total 

observing time during observations conducted in 2007 

(ʈʦʛʦʟʠʥʘ 2008), and 33% of the total observing time 

during observations conducted in 2010. We did not find 

any correlation between the number of the animals and 

the tides. 

Peak numbers occurred at approximately the same time 

in the Myagostrov (July 13, 2006; July 10, 2008) and 
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ʩʢʦʧʣʝʥʠʠ, 14.07 ʚ ʩʦʣʦʚʝʮʢʦʤ; ʚ 2008 ʛ. 16.07 ʚ 

ʤʷʛʦʩʪʨʦʚʩʢʦʤ ʩʢʦʧʣʝʥʠʠ, 17.07  ʚ ʩʦʣʦʚʝʮʢʦʤ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʠʥʭʨʦʥʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʦʩʥʦʚ-

ʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʦʣʦʚʝʮʢʦʤ ʠ ʤʷ-

ʛʦʩʪʨʦʚʩʦʤ ʩʢʦʧʣʝʥʠʷʭ. 

ʄʝʞʜʫ ʨʷʜʘʤʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʦʪ-

ʥʳʭ ʚ ʜʝʥʴ ʚ ʩʦʣʦʚʝʮʢʦʤ ʠ ʤʷʛʦʩʪʨʦʚʩʢʦʤ (r=0,59, 

n=19, p<0,01 (2008 ʛ.); r=0,57, n=17, p<0,01 (2011 

ʛ.)), ʩʦʣʦʚʝʮʢʦʤ ʠ ʞʠʞʛʠʥʩʢʦʤ (r=0,62, n=16, p<0,01 

(2010 ʛ.)) ʩʢʦʧʣʝʥʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ. ɼʨʫʞʥʦʩʪʴ ʧʦʜʭʦʜʦʚ ʚ ʤʝʩʪʘ ʧʨʠʙʨʝʞ-

ʥʳʭ ʩʢʦʧʣʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʭʦʜʥʳʤʠ 

ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʘʢʚʘʪʦʨʠʡ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʢʦʧʣʝʥʠʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʜʳ ʫ ʦ. ɾʠʞʛʠʥ 

(ʜʘʥʥʳʝ ɾʠʞʛʠʥʩʢʦʡ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʘʥʮʠʠ) ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʞʠʚʦʪʥʳʭ 

ʚ ʜʝʥʴ ʚ ʞʠʞʛʠʥʩʢʦʤ (r=0,51, n=20, p<0,05) ʠ ʩʦʣʦ-

ʚʝʮʢʦʤ (r=0,43, n=20, p< 0,05) ʩʢʦʧʣʝʥʠʷʭ ʦʪʤʝʯʘʝʪ-

ʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʟʘʠʤʦʩʚʷʟʠ (ʈʠʩ. 

2). 

Solovetsky (July 14, 2006; July 11-12, 2008) gatherings. 

Besides, the dates of first calving occurred at approxi-

mately the same time in the Myagostrov (July 13, 2006; 

July 16, 2008) and Solovetsky (July 14, 2006; July 17, 

2008) gatherings. This indicates that biological processes 

that occur in the Myagostrov and Solovetsky aggrega-

tions are synchronous.  

We found a positive correlation between the maximum 

numbers of animals observed per day in the Solovetsky 

and Myagostrov gatherings (r=0.59, n=19, p<0.01 

(2008); r=0.57, n=17, p<0.01 (2011)), and the Solovetsky 

and Zhizhgin gatherings (r=0.62, n=16, p<0.01 (2010)). 

Simultaneous formation of nearshore aggregations is 

probably related to similar hydrometeorological condi-

tions in the territorial waters occupied by both aggrega-

tions. This hypothesis is confirmed by a quite high corre-

lation between the daily average water temperature close 

to Zhizhgin Island (the data were provided by Zhizhgin 

Hydrometeorological Station) and the maximum number 

of animals per day in the Zhizhgin (r=0.51, n=20, 

p<0.05) and Solovetsky (r=0.43, n=20, p<0.05) gather-

ings (Fig. 2).  
 

 

ʈʠʩ. 2. ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʙʝʣʫʭ ʚ ʞʠʞʛʠʥ-

ʩʢʦʤ (1) ʠ ʩʦʣʦʚʝʮʢʦʤ (2) ʩʢʦʧʣʝʥʠʷʭ ʠ 

ʩʨʝʜʥʷʷ t ʚʦʜʳ ʚ ʜʝʥʴ 

Fig. 2. The maximum number of beluga whales in 

the Zhizhgin (1) and Solovetsky (2) gatherings 

and daily average water temperature 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʣʦʚʝʮʢʦʝ ʩʢʦʧʣʝʥʠʝ ʥʝʩʝʪ ʨʝ-

ʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʠ ʩʣʫʞʠʪ ʤʝʩʪʦʤ ʦʪʜʳʭʘ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ, ʘʢʚʘʪʦʨʠʷ ʫ ʦ. ɾʠʞʛʠʥ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʦʭʦʪʳ, 

ʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʢʚʘʪʦʨʠʠ ʤʷʛʦʩʪʨʦʚʩʢʦʛʦ 

ʩʢʦʧʣʝʥʠʷ ʞʠʚʦʪʥʳʝ ʩʦʚʤʝʱʘʶʪ ʵʪʠ ʟʘʜʘʯʠ. ɺ 

2006 ʛ. ʜʣʷ ʞʠʞʛʠʥʩʢʦʛʦ ʩʢʦʧʣʝʥʠʷ ʦʪʤʝʯʝʥʳ 

ʥʘʧʨʘʚʣʝʥʠʷ ʫʭʦʜʘ ʠ ʧʦʜʭʦʜʘ ʞʠʚʦʪʥʳʭ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ɾʠʞʛʠʥ ï ʆʥʝʞʩʢʠʡ 

ʟʘʣʠʚ (66%), ʆʥʝʞʩʢʠʡ ʟʘʣʠʚ ï ɾʠʞʛʠʥ (71%) (ʈʦ-

ʛʦʟʠʥʘ 2008), ʚ 2010 ʛ. ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʥʘʧʨʘʚ-

Thus, the Solovetsky gathering serves a reproductive func-

tion and is a place for resting or social contacts. The terri-

torial waters off Zhizhgin Island are almost exclusively 

used for hunting. As for the territorial waters off My-

agostrov Island, they are used by beluga whales for all 

above-mentioned activities. We noticed the following pat-

terns of beluga whalesô movements towards the Zhizhgin 

aggregation and from it: the preferred directions of beluga 

whalesô movements in 2006 were Zhizhgin Island ï One-

ga Bay (66%) and Onega Bay ï Zhizhgin Island (71%) 

(ʈʦʛʦʟʠʥʘ 2008); the preferred directions in 2010 were 
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ʣʝʥʠʠ ɾʠʞʛʠʥ ï ʉʦʣʦʚʢʠ (68 %), ʚ ʤʝʥʴʰʝʡ ʩʪʝ-

ʧʝʥʠ ɾʠʞʛʠʥ ï ɼʚʠʥʩʢʦʡ (21%) ʠ ʆʥʝʞʩʢʠʡ ʟʘʣʠ-

ʚʳ (11%). ʄʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʞʠʞʛʠʥʩʢʦʝ 

ʩʢʦʧʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʦʭʦʪʥʠʯʴʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʙʝʣʫʭ ʩʦʣʦʚʝʮʢʦʛʦ ʠ ʜʨʫʛʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʩʢʦʧ-

ʣʝʥʠʡ, ʪ.ʢ. ʟʜʝʩʴ ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʨʫʧʧʳ ʩ 

ʜʝʪʝʥʳʰʘʤʠ. 

Zhizhgin Island ï Solovki Islands (68%), and, to a lesser 

extent, Zhizhgin Island ï Dvina Bay (21%) and Zhizhgin 

Island ï Onaega Bay (11%). We suppose that the territori-

al waters off Zhizhgin Island serve a hunting purpose for 

beluga whales from the Solovetsky gathering and other 

reproductive aggregations, because groups containing 

calves are constantly encountered there. 
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ʇʨʦʠʟʦʰʝʜʰʠʡ ʚ ʢʦʥʮʝ XX ʚ. ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʩʧʘʜ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩʠʚʫʯʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʧʨʦʚʝʜʝʥʠʶ ʩʝʨʠʠ 

ʨʘʙʦʪ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʩʦʩʪʦʷʥʠʷ ʝʛʦ ʧʦʧʫʣʷʮʠʡ. ʉʣʝʞʝ-

ʥʠʝ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʚʳʧʦʣʥʷʣʦʩʴ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʤʝʪʦʜʦʤ ʚʠʟʫʘʣʴʥʦʛʦ ʧʦʜʩʯʝʪʘ ʞʠʚʦʪʥʳʭ, ʟʘʣʝ-

ʛʘʶʱʠʭ ʥʘ ʣʝʞʙʠʱʘʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʦʜʝ ʫ ʙʝʨʝʛʘ 

(ʂʣʫʤʦʚ 1957, ɹʝʣʢʠʥ 1965, 1966, ʇʝʨʣʦʚ 1970, ʏʝʣʥʦʢʦʚ 

1983, ɺʝʨʪʷʥʢʠʥ ʠ ʅʠʢʫʣʠʥ 1988, ʂʫʟʠʥ 1996, ʠ ʜʨ.). ʇʨʠ 

ʜʣʠʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʥʘ ʦʜʥʦʤ ʣʝʞʙʠʱʝ ʧʦʜʩʯʝʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʝʞʝʜʥʝʚʥʦ ʠʥʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʜʝʥʴ. ʇʨʠ 

ʚʩʝʡ ʧʨʦʩʪʦʪʝ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʵʪʦʪ ʤʝʪʦʜ ʠʤʝʝʪ ʩʫʱʝ-

ʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ - ʝʛʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʦʧʳ-

ʪʘ ʥʘʙʣʶʜʘʪʝʣʷ ʠ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʪʩʷ ʧʦʜ-

ʩʯʝʪ ʞʠʚʦʪʥʳʭ. ʇʦʵʪʦʤʫ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʳʭ ʩʝʨʠʡ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʫʪʦʯʥʦʡ ʠʣʠ 

ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʧʦ ʚʦʟʨʘʩʪ-

ʥʳʤ ʠ ʧʦʣʦʚʳʤ ʢʘʪʝʛʦʨʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʙʦʪʳ ʥʝʩʢʦʣʴʢʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ, ʪʨʝʙʫʶʪ ʟʘʤʝʪʥʳʭ 

ʫʩʠʣʠʡ ʧʦ ʩʚʝʨʢʝ ʠ, ʥʝʨʝʜʢʦ, ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʜʘʥʥʳʭ ʠʟ-ʟʘ 

ʚʳʩʦʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʚʷʟʘʥʥʦʡ ʩ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦʡ ʦʰʠʙʢʦʡ ʫʯʝʪʯʠʢʦʚ. ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦ-

ʚʦʡ ʬʦʪʦʛʨʘʬʠʠ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʟʚʦʣʷʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʠ ʧʦʣʫʯʠʪʴ ʪʦʯʥʫʶ ʠ 

ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʞʠʚʦʪʥʳʭ ʥʘ ʣʝʞʙʠʱʝ ʧʦ 

ʚʦʟʨʘʩʪʥʳʤ ʠ ʧʦʣʦʚʳʤ ʛʨʫʧʧʘʤ ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʧʨʦʚʝ-

ʩʪʠ ʩʝʨʠʶ ʧʦʜʩʯʝʪʦʚ ʞʠʚʦʪʥʳʭ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʬʦʪʦ-

ʛʨʘʬʠʷʭ ʢʘʢ ʦʜʥʠʤ, ʪʘʢ ʠ ʥʝʩʢʦʣʴʢʠʤʠ ʥʘʙʣʶʜʘʪʝʣʷʤʠ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʘʥʦʨʘʤʥʘʷ ʬʦʪʦʛʨʘʬʠʷ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ 

ʘʨʭʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʙʦʣʴʰʦʡ ʠʥʪʝ-

ʨʝʩ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʦʟʨʘʩʪʥʦ-ʧʦʣʦʚʦʡ 

A long-term monitoring program was established 

for Steller sea lion populations after catastrophic 

declines occurred during the late XX century. Vis-

ual counts of animals on  rookeries and haulouts 

and in surrounding waters were performed daily or 

several times a day (ʂʣʫʤʦʚ 1957, ɹʝʣʢʠʥ 1965, 

1966, ʇʝʨʣʦʚ 1970, ʏʝʣʥʦʢʦʚ 1983, ɺʝʨʪʷʥʢʠʥ ʠ 

ʅʠʢʫʣʠʥ 1988, ʂʫʟʠʥ 1996). Despite the simplici-

ty and economic efficiency of this method, its va-

lidity depends on the experience of observers and 

the conditions during which animals were  counted. 

Therefore, a comparison of long-term series of 

count data derived from the datasets collected by 

different observers in different conditions requires 

significant effort in reconciliation of count data. 

Frequently due to high variability of results associ-

ated with individual errors comparison of changes 

in abundance different age and sex groups of SSL 

is not reliable. Rapid development of digital pho-

tography in the last decade can significantly reduce 

this drawback and be used to obtain a complete 

picture of the location of animals onshore, includ-

ing the age and sex composition. Most importantly, 

the accuracy of the data can be assessed because 

multiple counts for the same photographs can be 

conducted by one or more observers. In addition, 

the archive of panoramic images taken from high 

point is a valuable tool for the comparative analysis 

of spatial and temporal changes in numbers and 

age-sex structure of animals on the rookery over 

time. 

To compare the results obtained by the two meth-
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ʩʪʨʫʢʪʫʨʳ ʞʠʚʦʪʥʳʭ ʥʘ ʣʝʞʙʠʱʝ ʟʘ ʨʘʟʥʳʝ ʛʦʜʳ.  

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ 

ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʫʯʝʪʦʚ ʩʠ-

ʚʫʯʝʡ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʣʝʞʙʠʱʘʭ ʂʫʨʠʣʴʩʢʠʭ (ʦ. ɸʥ-

ʮʠʬʝʨʦʚʘ, ʩʢ. ɼʦʣʛʘʷ, ʦ. ʈʘʡʢʦʢʝ, ʦ. ɹʨʘʪ ʏʠʨʧʦʝʚ) ʠ ʂʦ-

ʤʘʥʜʦʨʩʢʠʭ ʦʩʪʨʦʚʦʚ (ʦ. ʄʝʜʥʳʡ), ʚʳʧʦʣʥʝʥʥʳʭ ʚ 2007-

2009 ʛʛ. ʚ ʧʝʨʠʦʜ ʨʘʟʤʥʦʞʝʥʠʷ ʩʠʚʫʯʝʡ.  

ʇʨʷʤʳʝ ʚʠʟʫʘʣʴʥʳʝ ʧʦʜʩʯʝʪʳ ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʙʝʨʝʛʫ ʞʠ-

ʚʦʪʥʳʭ ʚʳʧʦʣʥʷʣʠ ʝʞʝʜʥʝʚʥʦ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ. ʇʝ-

ʨʝʜ ʢʘʞʜʳʤ ʫʯʝʪʦʤ ʜʝʣʘʣʠ ʧʘʥʦʨʘʤʥʫʶ ʬʦʪʦʩʲʝʤʢʫ ʣʝʞ-

ʙʠʱʘ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʳ. ʇʦʜʩʯʝʪ ʞʠʚʦʪʥʳʭ 

ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ ʚʳʧʦʣʥʷʣʠ ʚ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤ 

ʧʨʦʛʨʘʤʤʥʦʤ ʤʦʜʫʣʝ MS Acʩess. ʉʠʚʫʯʝʡ ʥʘ ʩʥʠʤʢʘʭ 

ʦʪʤʝʯʘʣʠ ʨʘʟʣʠʯʥʳʤʠ ʤʘʨʢʝʨʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʫ ʞʠʚʦʪʥʦʛʦ. ʄʘʨʢʝʨʳ ʠ ʧʘʥʦʨʘʤʥʳʝ 

ʩʥʠʤʢʠ ʩʦʭʨʘʥʷʣʠʩʴ ʚ ʩʚʷʟʘʥʥʦʤ ʚʠʜʝ ʧʨʦʛʨʘʤʤʦʡ ʚ ʝʜʠ-

ʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ (Altukhov and Burkanov 2008). ʉʪʘʪʠʩʪʠ-

ʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥ ʚ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʦʡ ʩʨʝʜʝ R. ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 231 ʚʠʟʫ-

ʘʣʴʥʳʡ ʠ ʬʦʪʦʧʘʥʦʨʘʤʥʳʡ ʫʯʝʪ ʥʘ ʚʩʝʭ ʧʷʪʠ ʣʝʞʙʠʱʘʭ. 

ods (visual counts conducted by observers in the 

field vs counts from photographs) we used the 

counts of SSL at the four rookeries in the Kuril 

Islands (Antsferova Island, Dolgaya Rock, Ray-

koke Island, Brat Chirpoev Island) and one on the 

Commander Islands (Medny Island) conducted 

from 2007-2009, during the breeding season of 

SSLs. 

Direct visual counts of animals on shore were con-

ducted from high point located at shore overlook-

ing above hauling out animals at the same time on 

a daily basis. Prior to each count, a digital camera 

was used to take a panoramic photograph of the 

rookery. Steller sea lions were counted in the pho-

tographs and marked with different colors corre-

sponding to sex and age of the animal using a 

module developed for MS Access. The data were 

saved in a bound form by the software, in a single 

database (Altukhov and Burkanov 2008). Counts 

were compared for 231 data sets for the five rook-

eries (R Development Core Team 2006). 
 

 

ʈʠʩ. 1. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʫʯʝʪʦʚ ʯʠʩʣʝʥʥʦ-

ʩʪʠ ʩʠʚʫʯʘ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ (ʚʩʝ ʣʝʞʙʠʱʘ). 

Fig. 1. Comparison of SSL count results by two 

methods (all rookeries combined). 

 

ɺ ʩʨʝʜʥʝʤ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʧʨʠ ʫʯʝʪʘʭ ʥʘ ʬʦʪʦ-

ʛʨʘʬʠʷʭ ʦʢʘʟʘʣʦʩʴ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʧʦʜʩʯʝʪʝ 

(ʨʠʩ. 1). ɺʝʣʠʯʠʥʘ ʨʘʟʣʠʯʠʡ ʧʦʚʳʰʘʣʘʩʴ ʧʦ ʤʝʨʝ ʚʦʟ-

ʨʘʩʪʘʥʠʷ ʧʣʦʪʥʦʩʪʠ ʟʘʣʝʛʘʥʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʩʠʚʫʯʝʡ 

ʚ ʧʦʜʩʯʠʪʳʚʘʝʤʳʭ ʛʨʫʧʧʘʭ. ʕʪʠ ʦʪʣʠʯʠʷ ʤʦʛʣʠ ʙʳʪʴ 

ʩʣʝʜʩʪʚʠʝʤ ʟʘʚʳʰʝʥʠʷ ʧʦʜʩʯʝʪʘ ʚʠʟʫʘʣʴʥʳʤ ʤʝʪʦʜʦʤ, 

ʥʝʜʦʫʯʝʪʘ ʞʠʚʦʪʥʳʭ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ ʠʣʠ ʚʳʟʚʘʥʳ 

ʜʝʡʩʪʚʠʝʤ ʦʙʝʠʭ ʧʨʠʯʠʥ. ʆʙʝ ʦʰʠʙʢʠ (ʢʘʢ ʥʝʜʦʫʯʝʪ, 

On average, the number of animals counted in the pho-

tographs was less than the number derived from visual 

counts (Fig. 1). The scope of differences increased 

with increasing abundance and number of sea lions 

counted in groups. These differences could be due to 

over-counting when using the visual method, the un-

dercount of animals in the photographs, or a combina-

tion of both factors. Both errors (such as undercount-
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ʪʘʢ ʠ ʧʝʨʝʫʯʝʪ) ʚʩʝʛʜʘ ʚʦʟʨʘʩʪʘʣʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʟʘʣʝʛʘʥʠʷ ʞʠʚʦʪʥʳʭ. ɼʣʷ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʣʝʞʙʠʱ ʭʘʨʘʢʪʝʨʥʘ ʦʜʥʘ ʠ ʪʘ ʞʝ ʢʘʨʪʠʥʘ ʦʪ-

ʣʠʯʠʡ: ʯʝʤ ʤʝʥʴʰʝ ʞʠʚʦʪʥʳʭ ʚ ʫʯʠʪʳʚʘʝʤʦʡ ʛʨʫʧʧʝ, 

ʪʝʤ ʙʣʠʞʝ  ʨʝʟʫʣʴʪʘʪʳ ʬʦʪʦ- ʠ ʚʠʟʫʘʣʴʥʳʭ ʫʯʝʪʦʚ. 

ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʨʫʰʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʩʢ. ɼʦʣʛʦʡ, 

ʛʜʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʤʝʨʘ ʛʨʫʧʧʳ, ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ 

ʬʦʪʦ- ʠ ʚʠʟʫʘʣʴʥʳʤʠ ʫʯʝʪʘʤʠ ʙʳʣʠ ʙʦʣʴʰʠʤʠ (ʨʠʩ. 

2). ʇʨʠʯʠʥʦʡ ʨʘʟʣʠʯʠʡ ʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ 

ʣʝʞʙʠʱʘ ʥʘ ʩʢʘʣʝ ɼʦʣʛʦʡ. ʀʟ-ʟʘ ʥʠʟʢʦʛʦ ʨʘʩʧʦʣʦʞʝ-

ʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ ʚʦ ʚʨʝʤʷ ʫʯʝʪʘ ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʯʘʩʪʴ ʞʠʚʦʪʥʳʭ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ ʦʢʘʟʳʚʘʝʪʩʷ ʚʩʝʛʜʘ 

ʩʢʨʳʪʘ ʦʪ ʧʦʜʩʯʝʪʘ ʥʘʛʨʦʤʦʞʜʝʥʠʷʤʠ ʢʨʫʧʥʳʭ ʢʘʤ-

ʥʝʡ ʠ ʩʢʘʣ. 

ing and overcounting) always increased with an in-

crease in the number and density of animals. For the 

majority of rookeries one characteristic pattern of dif-

ferences prevailed: the lower the number of the ani-

mals in the group, the closer the results of the two 

methods. The exception to this are the results from 

Dolgaya Rock, where regardless of the size of the 

group, the difference between photographic and visual 

counts  were always substantial (Fig. 2), possibly due 

to the features of the relief of Dolgaya Rock. Due to 

the low position of the observer at the time of counts 

and photographing, the animals in the photographs 

always remain hidden among and behind large heaps 

of stones and rocks. 

 
ʈʠʩ. 2. ʈʘʟʣʠʯʠʷ ʚ ʜʘʥʥʳʭ ʧʦʜʩʯʝʪʘ ʩʠʚʫʯʝʡ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ ʥʘ ʣʝʞʙʠʱʘʭ ʦ. ɸʥʮʠʬʝʨʦʚʘ ʠ ʩʢʘʣʳ ɼʦʣʛʘʷ. 

Fig. 2. Differences in count results of SSLs using two methods on Antsiferov I. and Dolgaya Rock. 

ʊʦʯʥʦʩʪʴ ʦʙʦʠʭ ʤʝʪʦʜʦʚ ʥʝ ʦʩʪʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʧʦʩʪʦ-

ʷʥʥʦʡ. ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʘʨʠʘʮʠʠ ʩʨʘʚʥʠʣʠ ʠʟʤʝ-

ʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʠʚʫʯʝʡ ʥʘ ʣʝʞʙʠʱʝ ʤʝʞʜʫ ʩʤʝʞ-

ʥʳʤʠ ʜʥʷʤʠ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʤʝʞʩʫʪʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʚʠʟʫʘʣʴʥʳʭ ʧʦʜʩʯʝʪʘʭ 

(Wilcoxon paired test, p<0,05) (ʨʠʩ. 3). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʦʰʠʙʢʘ ʚʠʟʫʘʣʴʥʳʭ ʫʯʝʪʦʚ ʚʳʰʝ, ʯʝʤ ʧʦʜʩʯʝʪʳ ʞʠ-

ʚʦʪʥʳʭ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ. ɺʝʣʠʯʠʥʘ ʨʘʟʣʠʯʠʡ ʟʘʚʠʩʝʣʘ 

ʦʪ ʣʝʞʙʠʱʘ ʠ ʜʦʩʪʠʛʘʣʘ ʥʘʠʚʳʩʰʝʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʩʢ. 

ɼʦʣʛʦʡ. ʅʘʧʨʦʪʠʚ, ʥʘ ʦʩʪʨʦʚʘʭ ʄʝʜʥʳʡ ʠ ɹʨʘʪ ʏʠʨʧʦ-

ʝʚ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ ʜʥʷ-

ʤʠ ʢʘʢ ʧʨʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʠ, ʪʘʢ ʠ ʧʨʠ ʚʠʟʫʘʣʴʥʳʭ 

ʫʯʝʪʘʭ ʦʢʘʟʘʣʘʩʴ ʦʜʠʥʘʢʦʚʦʡ. ʈʘʟʣʠʯʠʷ ʦʙʲʷʩʥʷʶʪʩʷ 

ʭʘʨʘʢʪʝʨʦʤ ʨʝʣʴʝʬʘ ʣʝʞʙʠʱ ʠ ʚʳʩʦʪʦʡ ʪʦʯʢʠ ʫʯʝʪʘ ʠ 

ʧʘʥʦʨʘʤʥʦʡ ʩʲʝʤʢʠ: ʥʘ ʣʝʞʙʠʱʘʭ ʩ ʜʠʥʘʤʠʯʥʳʤ ʨʝ-

ʣʴʝʬʦʤ (ʥʘʛʨʦʤʦʞʜʝʥʠʝʤ ʢʘʤʥʝʡ ʠʣʠ ʦʙʣʦʤʢʦʚ ʩʢʘʣ) 

ʠ ʥʠʟʢʦʡ ʪʦʯʢʦʡ ʥʘʙʣʶʜʝʥʠʷ ʜʘʥʥʳʝ ʬʦʪʦʫʯʝʪʘ ʦʢʘ-

ʟʳʚʘʶʪʩʷ ʟʘʥʠʞʝʥʥʳʤʠ, ʘ ʜʘʥʥʳʝ ʚʠʟʫʘʣʴʥʦʛʦ ʫʯʝʪʘ 

ʤʝʥʝʝ ʪʦʯʥʳʤʠ, ʯʝʤ ʥʘ ʣʝʞʙʠʱʘʭ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚ-

The accuracy of both methods did not remain constant. 

To assess the degree of variation, we compared the 

change in the number of SSLs at a rookery between 

adjacent days. The greater  number of day to day 

changes were observed for visual counts (Wilcoxon 

paired test, p <0.05) (Fig. 3). Consequently, the error 

of visual counts was greater than the counts of animals 

in the photographs. The range of differences depended 

on the rookeries, and was greatest for data from Dol-

gaya Rock. In contrast, on the islands of Medny and 

Brat Chirpoev the average difference between adjacent 

days as when using photographs and during visual 

counting were similar. The differences are explained 

by the nature of the terrain of the rookeries and the 

height of position of the observer and photographer: at 

rookeries with dynamic relief (heaps of stones or 

fragments of rocks) and a low observation point, the 

count data obtained from photographs was usually 

understated and visual counts were more variable (less 
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ʥr ʤ ʨʝʣʴʝʬʦʤ ʠ ʚʳʩʦʢʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʪʦʯʢʦʡ 

ʥʘʙʣʶʜʝʥʠʷ. 

accurate) than at rookeries with a relatively flat terrain 

and high observation point. 
 

 

ʈʠʩ. 3. ʈʘʟʣʠʯʠʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʩʠ-

ʚʫʯʝʡ, ʧʦʣʫʯʝʥʥʳʝ ʜʚʫʤʷ ʤʝʪʦʜʘ-

ʤʠ ʚ ʩʤʝʞʥʳʝ ʜʥʠ. 

Fig. 3. Differences in number of SSLs 

obtained by two methods in adjacent 

days. 

 

ʏʠʩʣʝʥʥʦʩʪʴ ʨʘʟʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʠʚʫʯʝʡ, 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʘʩʴ 

(ʪʘʙʣ. 1). ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦ-

ʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʠʚʫʯʝʡ ʚʳʟʳʚʘʝʪ ʫ ʥʘʙʣʶʜʘʪʝʣʝʡ 

ʩʝʨʴʝʟʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʬʦʪʦʛʨʘ-

ʬʠʷʤʠ. ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʘ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʢʘʪʝʛʦ-

ʨʠʷ ʩʝʢʘʯʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʧʦʣʦʚʦʡ ʜʠ-

ʤʦʨʬʠʟʤ ʠ ʧʨʦʩʪʦʪʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʜʦʣʷ ʥʝʜʦʫʯʝʪʘ ʩʝ-

ʢʘʯʝʡ ʧʦ ʬʦʪʦʛʨʘʬʠʷʤ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 40% 

(sd=13%). ʕʪʘ ʦʰʠʙʢʘ ʯʘʱʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʣʦʪʥʳʭ ʩʢʦʧ-

ʣʝʥʠʷʭ ʞʠʚʦʪʥʳʭ, ʚ  ʢʦʪʦʨʳʭ ʩʝʢʘʯʝʡ ʪʨʫʜʥʦ ʠʣʠ ʥʝʚʦʟ-

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦ ʢʦʥʪʫʨʘʤ ʠ ʨʘʟʤʝʨʘʤ, ʧʦʩʢʦʣʴʢʫ ʥʘ 

ʬʦʪʦʛʨʘʬʠʷʭ ʫ ʥʠʭ ʚʠʜʥʘ ʪʦʣʴʢʦ ʯʘʩʪʴ ʪʝʣʘ. 

ʊʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʬʦʪʦʫʯʝʪʘ ʟʘʚʠʩʠʪ ʦʪ ʩʣʦʞʥʦʩʪʠ 

ʨʝʣʴʝʬʘ ʣʝʞʙʠʱʘ ʠ ʦʪ ʧʦʛʦʜʳ ʚ ʤʦʤʝʥʪ ʬʦʪʦʩʲʝʤʢʠ 

(ʦʩʚʝʱʝʥʥʦʩʪʴ ʠ ʚʠʜʠʤʦʩʪʴ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝ-

ʩʪʚʦ ʬʦʪʦʩʥʠʤʢʦʚ). ʇʨʠ ʵʪʦʤ ʪʘʢʠʝ ʧʦʣʦʚʦʟʨʘʩʪʥʳʝ ʢʘʪʝ-

ʛʦʨʠʠ ʞʠʚʦʪʥʳʭ ʢʘʢ ʤʦʣʦʜʳʝ ʠ ʱʝʥʢʠ ʥʝ ʧʦʜʜʘʶʪʩʷ ʪʦʯ-

ʥʦʤʫ ʫʯʝʪʫ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ, ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʛʜʘ ʦʢʘ-

ʟʳʚʘʝʪʩʷ ʩʠʣʴʥʦ ʟʘʥʠʞʝʥʥʳʤ. ɺ ʩʣʫʯʘʝ ʩ ʤʦʣʦʜʳʤʠ ʞʠ-

ʚʦʪʥʳʤʠ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʫʯʝʪʝ 

ʚʘʞʥʳʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʷʚʣʷ-

ʝʪʩʷ ʠʭ ʧʦʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝʚʦʟʤʦʞʥʦ ʦʮʝʥʠʪʴ ʥʘ ʬʦʪʦ-

ʛʨʘʬʠʠ. ɿʘʱʠʪʥʘʷ ʦʢʨʘʩʢʘ ʱʝʥʢʦʚ ʥʘ ʥʝʧʦʜʚʠʞʥʦʤ ʩʥʠʤ-

ʢʝ ʜʝʣʘʝʪ ʠʭ ʪʨʫʜʥʦ ʦʪʣʠʯʠʤʳʤʠ ʦʪ ʬʦʥʘ ʩʫʙʩʪʨʘʪʘ ʣʝʞ-

ʙʠʱʘ.  

The number of SSLs of various age groups deter-

mined using the two methods differed significantly 

(Table 1). It is clear that the identification of gen-

der and age of sea lions is a serious problem for 

observers, especially when working with photos. 

Most demonstrative in this case was the category of 

beach masters. In spite of the pronounced sexual 

dimorphism and ease of identification, the average 

percentage of beach masters undercounted in the 

photos equated  to 40% (sd=13%). This error oc-

curred most often with photos of dense aggrega-

tions of animals in which the beach masters were 

difficult or impossible to identify via their contours 

and size as the photographs only illustrated  part of 

the body. 

Accuracy of counting results from photographs 

depends on the complexity of terrain of the rook-

ery, as well as the weather at the time of photog-

raphy (e.g. lighting and visibility directly determine 

the quality of photos). In addition, some  age and 

sex categories of animals (i.e. juveniles and pups) 

are underestimated with photographs possibly due 

to their behaviour or appearance. For example, the 

pelage of pups on a fixed image makes it difficult 

to distinguish them from the background (rocks) of 

the rookery. 
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ʊʘʙʣ. 1. ʈʘʟʣʠʯʠʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʟʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʠʚʫʯʝʡ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ (%). 

Table 1. Percent difference (%) in count results of different age and sex groups of SSL derived by two methods. 

ʃʝʞʙʠʱʘ 

Rookery 

ʉʝʢʘʯʠ 

Bulls 

ʇʦʣʫʩʝʢʘʯʠ 

Half bulls 

ʉʘʤʢʠ 

Females 

ɺʩʝʛʦ ʤʦʣʦʜʳʭ ʠ ʚʟʨʦʩʣʳʭ 

Non-pup total 

ʑʝʥʢʠ 

Pups 

ʦ. ʄʝʜʥʳʡ 

Medny I. 

29.4 

(sd=14,9) 

26.8 

(sd=31,4) 

7.9 

(sd=11,6) 

10.4 

(sd=7,1) 
- 

ʦ. ɸʥʮʠʬʝʨʦʚʘ 

Antsiferova I. 

45 

(sd=12,5) 

50,5 

(sd=37,7) 

8,4 

(sd=16,9) 

14,3 

(sd=16,6) 

17,1 

(sd=14,5) 

ʩʢ. ɼʦʣʛʘʷ 

Dolgaya Rk. 

46,9 

(sd=14,4) 

13,6 

(sd=49) 

12,2 

(sd=12,3) 

12,6 

(sd=10,5) 
- 

ʦ. ʈʘʡʢʦʢʝ 

Raykoke I. 

42,5 

(sd=7,4) 

-14,0* 

(sd=30,1) 

10,4 

(sd=18,1) 

14,2 

(sd=12,4) 
- 

ʦ. ɹʨʘʪ ʏʠʨʧʦʝʚ 

Brat Chirpoev I. 

44,5 

(sd=6,0) 

-8,3* 

(sd=35,0) 

2,8 

(sd=7,7) 

9,5 

(sd=4,6) 

10,3 

(sd=4,8) 

ʉʨʝʜʥʝʝ 

Mean 
41,6% 13,7% 8,3% 12,2% 5,5% 

* - ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ, ʧʦʣʫʯʝʥʥʘʷ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʦʢʘʟʳʚʘʣʘʩʴ ʚ ʩʨʝʜ-

ʥʝʤ ʚʳʰʝ ʚʠʟʫʘʣʴʥʦʡ / negative numbers shows that number derived from images was higher than visual counts; 

- ʩʨʘʚʥʝʥʠʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ / data not compared 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʚʫʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʩʠʚʫʯʘ ʥʘ ʣʝʞʙʠʱʝ ʧʦʜʪʚʝʨʜʠʣʠ ʧʦʣʫʯʝʥ-

ʥʳʝ ʨʘʥʝʝ ʚʳʚʦʜʳ. ʌʠʩʢʫʩ ʠ ʩʦʘʚʪʦʨʳ (Fiscus et al. 1981)  

ʫʢʘʟʳʚʘʣʠ ʥʘ ʪʦ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ 

ʧʦʜʩʯʝʪʝ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ, ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʞʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʠʟʫʘʣʴʥʦʛʦ ʫʯʝʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʬʦʪʦʫʯʝʪʳ ʤʦʛʫʪ ʩʣʫ-

ʞʠʪʴ ʥʘʜʝʞʥʳʤ ʠ ʭʦʨʦʰʦ ʜʦʢʫʤʝʥʪʠʨʫʝʤʳʤ ʤʝʪʦʜʦʤ ʦʮʝʥ-

ʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʩʠʚʫʯʝʡ, ʠʭ ʨʝʟʫʣʴʪʘʪʳ, ʢʘʢ ʠ ʜʘʥʥʳʝ ʚʠʟʫ-

ʘʣʴʥʳʭ ʫʯʝʪʦʚ, ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʩ ʙʦʣʴʰʦʡ ʦʩʪʦʨʦʞʥʦʩʪʴʶ.  

ɸʚʪʦʨʳ ʠʩʢʨʝʥʥʝ ʧʨʠʟʥʘʪʝʣʴʥʳ ɺ.ʉ. ɼʴʷʯʢʦʚʫ,  ɼ.ʅ. ɿʘʭʘʨʦ-

ʚʦʡ, ɸ.ɻ. ʂʦʥʜʨʘʪʶʢʫ, ɽ.ɻ. ʄʘʤʘʝʚʫ, ʉ.ɺ. ʅʠʢʫʣʠʥʫ, ʉ.ɼ. 

ʈʷʟʘʥʦʚʫ, ɸ. ʄ. ʊʨʫʭʠʥʫ ʠ ʜʨʫʛʠʤ ʫʯʘʩʪʥʠʢʘʤ ʧʨʦʝʢʪʘ ʟʘ 

ʘʢʪʠʚʥʫʶ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʥʘʙʣʶʜʝʥʠʡ. ʈʘʙʦʪʘ ʚʳʧʦʣ-

ʥʷʣʘʩʴ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʅʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʉʐɸ ʧʦ 

ʠʟʫʯʝʥʠʶ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (NMML/NMFS/NOAA) ʠ 

ʎʝʥʪʨʘ ʄʦʨʩʢʦʡ ɾʠʟʥʠ ɸʣʷʩʢʠ (Alaska SeaLife Center). 

A comparative analysis of the two methods for 

calculating the number of SSLs at rookeries 

confirmed the earlier findings. Fiscus et al. 

(1981) indicated that the number of animals 

counted on the photographs was less than the 

results of visual counting. Thus, despite the fact 

that photographic counting can serve as a relia-

ble method for estimating the number of SSLs, 

results should be used with great caution during 

comparative analyses. 
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ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʣʦʞʥʦʩʪʝʡ ʩʦʜʝʨʞʘʥʠʷ ʜʝʣʴʬʠ-

ʥʦʚ ʚ ʦʢʝʘʥʘʨʠʫʤʘʭ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʤʠʢʨʦʙʠʦʣʦʛʠ-

ʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʜʠʢʠʭ ʦʩʦʙʝʡ ʢ ʫʩʣʦʚʠʷʤ ʥʝʚʦʣʠ. 

ʇʨʠ ʵʪʦʤ ʚʘʞʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʵʢʦʣʦʛʦ-

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʞʠ-

ʚʦʪʥʳʭ. ɼʝʣʴʬʠʥʳ, ʧʦʩʪʦʷʥʥʦ ʞʠʚʫʱʠʝ ʚ ʚʦʜʥʦʡ ʩʨʝ-

ʜʝ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʥʝʰʥʝʛʦ ʤʠʨʘ. ʇʦʵʪʦʤʫ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʧʨʦʮʝʩʩʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ, ʦʩʦʙʝʥʥʦ, ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʩʨʝʜʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʤʝʭʘ-

ʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʜʝʣʴʬʠʥʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ 

ʦʙʠʪʘʥʠʷ (ɻʣʘʟʢʦ 1998, ɾʫʨʠʜ ʠ ɺʝʨʠʞʥʠʢʦʚʘ 1997). 

ʇʦʧʘʜʘʷ ʚ ʥʝʚʦʣʶ, ʜʝʣʴʬʠʥʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʣʠʷʥʠʶ 

ʨʘʟʣʠʯʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ: ʛʠʧʦʜʠʥʘʤʠʠ, 

ʩʤʝʥʝ ʧʠʱʝʚʦʛʦ ʨʘʮʠʦʥʘ, ʧʦʩʪʦʷʥʥʦʤʫ ʧʨʠʩʫʪʩʪʚʠʶ 

ʣʶʜʝʡ, ʠʟʤʝʥʝʥʠʶ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʠ ʪ.ʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʝʩʩʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ ʦʪʣʦʚʝ, ʫ 

ʤʦʨʩʢʠʭ ʞʠʚʦʪʥʳʭ ʯʘʱʝ ʚʩʝʛʦ ʨʝʟʢʦ ʦʙʦʩʪʨʷʶʪʩʷ ʭʨʦ-

ʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʡ 

ʠʭ ʛʠʙʝʣʠ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʦʜʦ-

ʤʘʰʥʠʚʘʥʠʷè. ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʣʦʞʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʘʜʘʧʪʘʮʠʠ ʜʝʣʴʬʠʥʦʚ ʢ ʫʩʣʦʚʠʷʤ ʦʢʝʘʥʘʨʠʫʤʘ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʘʠʙʦʣʝʝ ʯʫʪʢʦ 

ʨʝʘʛʠʨʫʶʱʠʤ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ, ʷʚʣʷʝʪ-

ʩʷ ʤʠʢʨʦʬʣʦʨʘ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʜʝʣʴʬʠ-

ʥʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʤ ʦʢʝʘ-

ʥʘʨʠʫʤʝ ʚ 1980-ʭ ʛʛ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʝʩʧʠʨʘʪʦʨʥʘʷ ʤʠʢ-

ʨʦʬʣʦʨʘ ʫ ʦʪʣʦʚʣʝʥʥʳʭ ʜʝʣʴʬʠʥʦʚ ʧʨʝʪʝʨʧʝʚʘʝʪ ʟʥʘ-

ʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʚʳʭ 3-ʭ ʤʝʩʷ-

ʮʝʚ (ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ). ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʝʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʜʝʪ ʝʱʝ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ (ʧʦʟʜʥʠʡ ʧʝʨʠ-

ʦʜ ʘʜʘʧʪʘʮʠʠ), ʘ ʟʘʪʝʤ ʥʘʩʪʫʧʘʝʪ ʧʝʨʠʦʜ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʞʠ-

ʚʦʪʥʳʭ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʦʩʦʙʝʡ 

ʤʠʢʨʦʙʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʜʳʭʘʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʧʦ ʚʠʜʦ-

ʚʦʤʫ ʩʦʩʪʘʚʫ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʝʝ, ʯʝʤ ʫ ʜʠʢʠʭ. 

One of the problems of maintenance of dolphins in the 

ocenariums and aquariums is the problem of microbio-

logical adaptation of wild individuals to the conditions 

of captivity. In this case, an important role is that of 

the eco-microbiological conditions of the environment 

of the animal habitat. Dolphins, constantly living in an 

aquatic environment repeatedly come across and in-

teract with various elements of the external world. 

Hence, a great interest in the understanding of the reg-

ularities of the life processes, particularly, the interac-

tion of the individual and the environment is a study 

of the mechanisms of adaptation of dolphins to chang-

es in the environment (ɻʣʘʟʢʦ 1998, ɾʫʨʠʜ ʠ ɺʝ-

ʨʠʞʥʠʢʦʚʘ 1997). When in captivity, dolphins are 

exposed to the activity of various unfavorable factors: 

hypodynamism, change in the diet, constant presence 

of humans, change in the microbiology of the envi-

ronment, etc. As a result of stress caused by capture, 

in marine mammals chronic diseases most frequently 

become sharply acute, which may cause of their mor-

tality at early stages of çdomesticationè. When study-

ing the complex mechanism of the adaptation of dol-

phins to the oceanarium conditions, it should be taken 

into account that one of the indices most sensitive to 

habitat environmental changes is the microflora of the 

upper respiratory airways of the dolphins. 

The studies performed by the Sevastopol Oceanarium 

in the 1980s demonstrated that the respiratory micro-

flora in the captured dolphins may considerably vary 

in the course of the first three months (early adaptation 

period). Its final development proceeds for another 

year (the later period of adaptation), subsequently 

there comes the period of relative stability of the mi-

crobiological status of the animals. It has been re-

vealed that in adapted individuals of the respiratory 

tract in terms of species composition are by far more 

diversified than in their wild counterparts. 

We studied the microflora of the upper respiratory 
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ʅʘʤʠ ʠʟʫʯʘʣʘʩʴ ʤʠʢʨʦʬʣʦʨʘ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ ʫ 10 ʜʠʢʠʭ ʦʪʣʦʚʣʝʥʥʳʭ ʜʝʣʴʬʠʥʦʚ ʧʨʠ ʧʦʩʪʫʧ-

ʣʝʥʠʠ ʠʭ ʚ ʆʢʝʘʥʘʨʠʫʤ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʠ ʯʝʨʝʟ 

ʛʦʜ ʧʦʩʣʝ ʠʭ ʧʨʝʙʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʦʣʠ. ʈʝʟʫʣʴʪʘ-

ʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. ʆʪʣʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʜʚʘ 

ʵʪʘʧʘ ʚ ʜʚʫʭ ʨʘʡʦʥʘʭ ʏʝʨʥʦʛʦ ʤʦʨʷ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʜʘʥ-

ʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʤʠʢʨʦʬʣʦʨʳ, ʫ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʜʝʣʴʬʠ-

ʥʦʚ (1-5) ʚ ʤʠʢʨʦʙʠʦʮʝʥʦʟʳ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ 

ʚʭʦʜʠʣʦ 1-2 ʚʠʜʘ ʤʠʢʨʦʙʦʚ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝ-

ʩʪʚʝ, ʧʨʠʯʝʤ ʫ 2 ʞʠʚʦʪʥʳʭ ʚʳʜʦʭʠ ʙʳʣʠ ʩʪʝʨʠʣʴʥʳʤʠ. 

ʋ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʦʪʣʦʚʣʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (6-10) ʤʠʢ-

ʨʦʬʣʦʨʘ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʤʠʢʨʦʙʥʳʤ ʯʠʩʣʦʤ ï ʦʪ 14 ʜʦ 590 

ʢʦʣ./ʯʘʰ. ʕʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʩʨʝʜʳ ʠʭ ʦʙʠʪʘʥʠʷ ʚʩʣʝʜ-

ʩʪʚʠʝ ʨʘʩʰʠʨʝʥʠʷ ʢʫʨʦʨʪʥʦ-ʩʘʥʘʪʦʨʥʦʡ ʟʦʥʳ ʥʘ ʧʦʙʝ-

ʨʝʞʴʝ, ʟʘʛʨʷʟʥʝʥʠʝʤ ʘʢʚʘʪʦʨʠʠ ʙʳʪʦʚʳʤʠ ʠ ʧʨʦʤʳʰ-

ʣʝʥʥʳʤʠ ʦʪʭʦʜʘʤʠ ʠ ʙʦʣʝʝ ʯʘʩʪʳʤʠ ʢʦʥʪʘʢʪʘʤʠ ʩ ʯʝ-

ʣʦʚʝʢʦʤ. ʋ ʵʪʠʭ ʜʝʣʴʬʠʥʦʚ ʦʪʤʝʯʘʣʦʩʴ ʪʘʢʞʝ ʫʚʝʣʠ-

ʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʠʢʨʦʬʣʦʨʳ ʨʝʩʧʠʨʘ-

ʪʦʨʥʦʛʦ ʪʨʘʢʪʘ. ɺ ʮʝʣʦʤ, ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʤʠʢʨʦʙʠʦʮʝʥʦʟʦʚ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʜʝʩʷʪʠ 

ʦʪʣʦʚʣʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʷʚʣʷʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʝʡ ʩʝʤ. Enterobacteriaceae ʠ Staphylococcus epi-

dermidis. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʥʥʝʡ ʘʜʘʧʪʘʮʠʠ, ʯʝʨʝʟ 3 ʤʝʩʷʮʘ, ʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʜʝʣʴʬʠʥʦʚ (1-5) ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʤʠʢ-

ʨʦʙʥʦʛʦ ʯʠʩʣʘ ʚ ʚʳʜʦʭʝ, ʢʨʦʤʝ ʦʩʦʙʠ 2, ʫ ʢʦʪʦʨʦʡ ʚʦʟ-

ʜʫʭ ʦʩʪʘʚʘʣʩʷ ʩʪʝʨʠʣʴʥʳʤ. ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (6-10), 

ʥʘʧʨʦʪʠʚ, ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʩʦʙʠ 7 (ʫʚʝʣʠʯʠ-

ʣʦʩʴ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ). ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ ʚ 

ʧʝʨʠʦʜ ʨʘʥʥʝʡ ʘʜʘʧʪʘʮʠʠ ʠʟʤʝʥʷʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ: ʫ 

ʦʜʥʠʭ ʦʩʦʙʝʡ ʠʩʯʝʟ St.epidermidis, ʘ ʫ ʜʨʫʛʠʭ ʧʦʷʚʠʣʩʷ 

Pseudomonas sp. ʋ ʜʝʣʴʬʠʥʘ 7 ʥʘ ʬʦʥʝ ʦʙʱʝʛʦ ʫʚʝʣʠ-

ʯʝʥʠʷ ʤʠʢʨʦʙʥʦʛʦ ʯʠʩʣʘ ʙʳʣ ʚʳʷʚʣʝʥ Proteus 

mirabilis, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠ-

ʞʝʥʠʠ ʠʤʤʫʥʠʪʝʪʘ ʞʠʚʦʪʥʦʛʦ. 

ɺ ʧʦʟʜʥʠʡ ʧʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ (ʯʝʨʝʟ 12 ʤʝʩ.) ʫ ʚʩʝʭ 10 

ʦʩʦʙʝʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʚ ʨʝʩʧʠʨʘʪʦʨʥʦʤ ʪʨʘʢʪʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʠ. 

ɺ ʰʝʩʪʠ ʩʣʫʯʘʷʭ ʚ ʤʠʢʨʦʬʣʦʨʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣ Pr. mi-

rabilis, ʯʪʦ ʥʘʨʷʜʫ ʩ ʧʦʚʳʰʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ (>450 ʢʦʣ./ʯʘʰ.) ʧʦʪʨʝʙʦʚʘʣʦ ʤʝʜʠʢʘʤʝʥ-

ʪʦʟʥʦʡ ʢʦʨʨʝʢʮʠʠ ʩʦʩʪʦʷʥʠʷ ʵʪʠʭ ʞʠʚʦʪʥʳʭ. ɼʘʣʴ-

ʥʝʡʰʝʝ ʥʘʙʣʶʜʝʥʠʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʦʩʦʙʝʡ ʘʜʘʧʪʘʮʠʷ ʧʨʦʰʣʘ ʫʩʧʝʰʥʦ. ʋ 

ʥʠʭ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʫʩʪʦʡʯʠʚʳʝ ʧʦʩʪʦʷʥʥʳʝ ʤʠʢʨʦ-

ʙʠʦʮʝʥʦʟʳ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʜʝʣʴʬʠʥʦʚ. 

ʀʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ ʜʣʷ ʜʠʢʠʭ ʦʪʣʦʚʣʝʥʥʳʭ 

tracts in 10 wild captured dolphins when they are tak-

en to the oceanarium, and also after 3 months and after 

a year of their presence in captivity. The results are 

presented in Table 1. The capture was in two stages of 

the Black Sea. As demonstrated by data on the micro-

flora in Group 1 of the dolphins (1-5, the microbioce-

noses of the respiratory tract comprised 1-2 species of 

microorganisms in small number. In this case in 2 

animals expirations were sterile. In Group 2 the cap-

tured animals (6-10), the microflora of the respiratory 

tract was characterized by a higher microbial number 

ï from 14 to 590 colonies per dish. This appears to be 

associated with an unfavorable ecological situation of 

the environment due to expansion of the resort zone 

on the coast, the pollution of the water area with do-

mestic and industrial wastes and more frequent con-

tacts with humans. Those dolphins showed an increase 

in species diversity of the microflora of the respiratory 

tract. Generally, the main components of the microbi-

ocenoses of the upper respiratory tracts of ten captured 

animals were several representatives of the family 

Enterobacteriaceae and Staphylococcus epidermidis. 

In the course of early adaptation, after three months in 

Group 1 of the dolphins (1-5) there was an increase in 

the microbial number in the expiration except Individ-

ual 2 in which the air remained sterile. In Group 2, (6-

10), conversely, there was a general decrease in the 

total number of microorganisms except Individual 7 

(increased microbial number). The species composi-

tion of the microflora in the course of early adaptation 

varied negligibly: in some individuals St.epidermidis 

disappeared, whereas in the others Pseudomonas sp. 

appeared. In Dolphin 7 against the background of the 

total increase in the microbial number Proteus mirabi-

lis was revealed, which indicated a considerable de-

crease of immunity in the individuals. 

During the subsequent adaptation (after 12 months) in 

all the 10 individuals the quantitative and species 

composition of the quantitative and species composi-

tion of microorganisms in the respiratory tract in-

creased considerably increased. In six cases, the mi-

croflora contained Pr.mirabilis, which along with 

augmented indices (>450 colonies/dish) required med-

ical correction of the condition of those animals. Sub-

sequent observation and microbiological control of the 

animal condition gave grounds to believe that the ma-

jority of individuals were adapted successfully. They 

developed constant and sustainable microbiocenoses 

of the respiratory tract characteristic of adapted dol-

phins. 

Change in the habitat conditions of the wild captured 

dolphins also entails qualitative and quantitative 
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ʜʝʣʴʬʠʥʦʚ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʪʘʢʞʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦ-

ʣʠʯʝʩʪʚʝʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʤʠʢʨʦʬʣʦʨʳ ʢʦʞʠ. ɼʘʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘʨʷʜʫ ʩ ʤʠʢʨʦʬʣʦʨʦʡ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 

ʪʨʘʢʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʤʤʫʥʥʦʤ ʩʪʘʪʫʩʝ ʦʨʛʘ-

ʥʠʟʤʘ ʠ ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʪʝʢʘʥʠʝ ʘʜʘʧ-

ʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʪʘʙʣ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴ-

ʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʞʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʵʪʠʭ 10 ʜʝʣʴ-

ʬʠʥʦʚ ʚ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ. 

changes of the skin microflora. The above findings 

along with the microflora of the respiratory tract indi-

cate an immune status of the body and permit monitor-

ing the adaptive process. Table 2 presents the findings 

of the examination of the skin microflora of those 10 

dolphins in the course of adaptation. 

ʊʘʙʣ. 1. ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ ʫ ʜʝʣʴʬʠʥʦʚ ʚ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ 

Table 1. Change of a respiratory microflora composition at the dolphins in the process of adaptation 

ʅʦʤʝʨ ʠ 

ʧʦʣ 

ID and 

gender 

ʇʨʠ ʦʪʣʦʚʝ / During the capture ʏʝʨʝʟ 3 ʤʝʩ. / After 3 months ʏʝʨʝʟ ʛʦʜ / After a year 

ʆʄʏ, ʢʦʣ/ʯʘ*h 
ʉʦʩʪʘʚ 

Composition 
ʆʄʏ, ʢʦʣ/ʯʘ*h 

ʉʦʩʪʘʚ 

Composition 
ʆʄʏ, ʢʦʣ/ʯʘ*h 

ʉʦʩʪʘʚ 

Composition 

1, ǀ 11Ñ0,9 Enterobacter. 

St.epidermidis 

286Ñ26,5 Enterobacter. 

Proteus sp. 

250Ñ23,9 Pr.mirabisli, 

ʥʝʠʜ.ɻʨīʧʘʣʦʯ. 

2, ǁ ʨ/ʥ ï ʨ/ʥ ï 1208Ñ133,2 St.epid.,ʧʘʩʪʝʨ. 

Pseudom.sp. 

3, ǀ ʨ/ʥ ï 141Ñ15,4 Enterobacter 

ʥʝʠʜ.ɻʨīʧʘʣʦʯ. 

1Ñ0,7 Pseudom.sp. 

4, ǀ 1Ñ0,04 St.epidermidis 171Ñ20,3 Enterobacter 

ʥʝʠʜ.ɻʨīʧʘʣʦʯ. 

470Ñ45,5 Pseudom.sp., 

Pr.mirabisli 

5, ǀ 2Ñ0,1 St.epidermidis 1Ñ0,09 St.epidermidis. 1000Ñ98,9 Enterobacter 

Pr.mirabisli 

6, ǀ 590Ñ64,8 Enterobacter. 

St.epidermidis 

9Ñ0,8 Enterobacter. 

Pseudom.sp. 

224Ñ21,6 Pseudom.sp., 

ʢʦʨʠʥʝʬʦʨʤ. 

7, ǁ 55Ñ6,3 Enterobacter. 

St.epidermidis 

451Ñ43,1 Pseudom.sp., 

Pr.mirabisli 

1208Ñ129,1 St.epid.,ʧʘʩʪʝʨ. 

Pr.mirabisli 

8, ǁ 258Ñ24,1 Enterobacter. 

St.epidermidis 

4Ñ0,6 Enterobacter. 

 

827Ñ76,7 St.epid.,ʧʘʩʪʝʨ. 

Pr.mirabisli 

9, ǁ 14Ñ1,3 Enterobacter. 

St.epidermidis 

37Ñ3,3 St.epidermidis. 

Pseudom.sp. 

730Ñ71,2 St.epid.,ʧʘʩʪʝʨ. 

Pr.mirabisli 

10, ǀ 57Ñ5,9 Enterobacter. 

St.epidermidis 

43Ñ4,7 Pseudom.sp. 

Enterobacter. 

203Ñ19,4 Pseudom.sp., 

ʢʦʨʠʥʝʬʦʨʤ. 

*ʂʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ ʥʘ ʯʘʰʢʫ ʇʝʪʨʠ / Number of colonies per Petri dish 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʥʘ ʝʜʠʥʠʮʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ ʜʝʣʴʬʠʥʦʚ ʩʨʘʟʫ ʧʦʩʣʝ 

ʦʪʣʦʚʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʜʦ 1800 ʢʣʝ-

ʪʦʢ, ʧʨʠʯʝʤ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʤʠʢ-

ʨʦʬʣʦʨʳ, ʢʦʞʘ ʞʠʚʦʪʥʳʭ 6-10 ʙʳʣʘ ʦʙʩʝʤʝʥʝʥʘ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʩʠʣʴʥʝʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ 1-5. ʏʝʨʝʟ 3 ʤʝʩ. ʧʦʩʣʝ 

ʦʪʣʦʚʘ (ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʡ ʘʜʘʧʪʘʮʠʠ) ʧʨʦʠʟʦʰʣʦ ʠʟʤʝʥʝ-

ʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ 

ʦʙʝʠʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ: ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʥʦ ʚʦʟʨʦʩʣʦ, ʘ 

ʚʦ ʚʪʦʨʦʡ ï ʩʥʠʟʠʣʦʩʴ ʠ ʜʦʩʪʠʛʣʦ ʚʝʣʠʯʠʥʳ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʠʤʤʫʥʥʦʤʫ ʩʪʘʪʫʩʫ ʢʦʥʢʨʝʪʥʦʡ ʦʩʦʙʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʦʷʚʠʣʦʩʴ ʛʘʨʤʦʥʠʟʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʦʜʠ-

ʥʘʢʦʚʳʭ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. ʇʦʩʣʝ 12 

ʤʝʩʷʮʝʚ ʥʘʭʦʞʜʝʥʠʷ ʚ ʆʢʝʘʥʘʨʠʫʤʝ ʫ ʯʝʪʳʨʝʭ ʠʟ ʰʝʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʝʣʴʬʠʥʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʤʠʢʨʦʙʦʚ ʥʘ ʢʦʞʝ, ʘ ʫ ʜʚʫʭ, ʥʘʧʨʦʪʠʚ, ʢʦʣʠʯʝ-

ʩʪʚʦ ʠʭ ʫʚʝʣʠʯʠʣʦʩʴ, ʯʪʦ ʪʘʢʞʝ ʤʦʛʣʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦ-

ʚʘʪʴ ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʤʘʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʫ ʞʠ-

As can be seen from the table, the number of micro-

organisms per unit surface of the dolphins immedi-

ately ranged from several dozens of to 1800 cells, 

and similar to the respiratory microflora, the skin of 

the animals individuals 6-10 was inoculated to a 

much greater extent than that of individuals 1-5. 

Three months after capture (in the course of early 

adaptation) there occurred change in the number of 

microorganisms on the skin surface of both animal 

groups. In Group 1 it increased, whereas in Group 2 

it declined to reach a value corresponding to the im-

mune status of a particular individual. Thus, a har-

monizing effect of similar conditions of animal ex-

istence was manifested. After 12 months of their stay 

in the Oceanarium four of the six dolphins under 

study showed a decline of the number of microor-

ganisms on the skin , whereas in two of them their 

number increased, which may also indicate the phys-

iological condition of the macroroorgqanisms. 
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ʚʦʪʥʳʭ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʧʝʨʝʩʪʨʦʡʢʦʡ ʤʠʢʨʦʬʣʦʨʳ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ 

ʠ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ. ʇʝʨʝʩʪʨʦʡʢʘ ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʜʚʘ 

ʵʪʘʧʘ ʠ ʚʢʣʶʯʘʣʘ ʧʝʨʠʦʜ ʨʘʥʥʝʡ ʘʜʘʧʪʘʮʠʠ (ʚ ʪʝʯʝʥʠʝ 

3-ʭ ʤʝʩ.) ʠ ʧʝʨʠʦʜ ʧʦʟʜʥʝʡ ʘʜʘʧʪʘʮʠʠ (ʜʦ 1 ʛʦʜʘ). ɺ ʪʝ-

ʯʝʥʠʝ ʛʦʜʘ ʧʨʦʠʩʭʦʜʠʣʘ ʧʦʩʪʝʧʝʥʥʘʷ ʨʝʦʨʛʘʥʠʟʘʮʠʷ 

ʤʠʢʨʦʙʥʦʛʦ ʧʝʡʟʘʞʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʢʦ-

ʥʦʤʝʨʥʦʩʪʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʜʝʣʴʬʠʥʦʚ 

ʷʚʣʷʶʪʩʷ ʯʘʩʪʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʦʙʱʝʡ ʨʝʘʢʮʠʠ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʚʦʣʝ. ʅʦʚʳʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘ-

ʪʫʩ, ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʫ ʞʠʚʦʪʥʳʭ, ʧʦ ʩʫʱʝʩʪʚʫ ʷʚʣʷʝʪʩʷ 

ʧʦʣʠʤʠʢʨʦʙʥʳʤ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦʤ. ʇʨʠ ʙʣʘʛʦ-

ʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʩʦʚʤʝʩʪʠ-

ʤʦ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʟʜʦʨʦʚʴʝʤ, ʥʦ ʧʨʠ ʤʘʣʝʡʰʝʤ ʥʘʨʫ-

ʰʝʥʠʠ ʛʦʤʝʦʩʪʘʟʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʩʘʤʦʠʥʬʠʮʠʨʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʠ. 

Thus, the microbiological adaptation of the animals 

was accompanied by a qualitative and quantitative 

restructuring of the microflora of the upper respirato-

ry tract. The restructuring concerned was in two 

stages, including the period of early adaptation (in 

the course of 3 months) and the period of late adapta-

tion (up to 1 year). In the course of year there was a 

constant reorganization of the microbial landscape. 

Investigation revealed that the regularities of micro-

biological adaptations of dolphins are a manifesta-

tion of the general response to maintenance in cap-

tivity. In case of favorable conditions the condition 

of the organism concerned is compatible with clini-

cal health but in case of a minor disturbance of ho-

meostasis it may serve as a source of population self -

identification. 

ʊʘʙʣ. 2. ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ ʥʘ ʝʜʠʥʠʮe ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ ʫ ʦʪʣʦʚʣʝʥʥʳʭ ʜʝʣʴʬʠʥʦʚ ʚ ʧʨʦʮʝʩ-

ʩʝ ʘʜʘʧʪʘʮʠʠ, ʢʣ./ʩʤ2  

Table 2. Change of microflora composition on unit of a skin surface at the captured dolphins in the process of adap-

tation, c./cm2 

ʅʦʤʝʨ ʠ 

ʧʦʣ 

ID and 

gender 

ʇʨʠ ʦʪʣʦʚʝ / During the cap-

ture 

ʏʝʨʝʟ 3 ʤʝʩ. / After 3 

months 
ʏʝʨʝʟ ʛʦʜ / After a year 

ɹʘʢʪʝʨʠʠ 

Bacteria 

ɼʨʦʞʞʠ 

Yeast 

ɹʘʢʪʝʨʠʠ 

Bacteria 

ɼʨʦʞʞʠ 

Yeast 

ɹʘʢʪʝʨʠʠ 

Bacteria 

ɼʨʦʞʞʠ 

Yeast 

1,  ǀ 16Ñ1,3 20Ñ2,1 760Ñ77,2 612Ñ60,9 184Ñ18,8 136Ñ11,7 

2,  ǁ 36Ñ3,5 60Ñ5,6 348Ñ33,3 448Ñ46,0 44Ñ3,9 56Ñ5,3 

3,  ǀ 220Ñ22,5 368Ñ38,1 768Ñ68,4 188Ñ20,3 324Ñ31,1 144Ñ15,8 

4,  ǀ 44Ñ4,2 64Ñ7,3 92Ñ10,4 100Ñ12,5 ï ï 

5,  ǀ 64Ñ5,8 20Ñ1,9 411Ñ40,1 640Ñ77,0 112Ñ10,7 176Ñ19,6 

6,  ǀ 1424Ñ150,1 1776Ñ166,8 204Ñ23,5 128Ñ11,7 ï ï 

7,  ǁ 316Ñ31,7 676Ñ65,2 444Ñ42,9 4Ñ0,5 ï ï 

8,  ǁ 1148Ñ137,4 820Ñ81,0 228Ñ25,2 332Ñ32,4 ï ï 

9,  ǁ 764Ñ75,7 880Ñ89,3 348Ñ34,9 200Ñ21,6 108Ñ9,9 24Ñ2,5 

10, ǀ 1748Ñ162,2 1800Ñ194,2 32Ñ2,7 20Ñ2,5 204Ñ18,2 124Ñ14,3 
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ʀʟʫʯʝʥʠʝ ʙʝʣʫʭʠ, ʦʙʠʪʘʶʱʝʡ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʆʥʝʞʩʢʦʛʦ ʟʘʣʠʚʘ ʥʘʯʘʪʦ ʥʘʤʠ ʚ ʠʶʥʝ-ʠʶʣʝ 2003 ʛ., ʘ 

ʚ ʩʝʥʪʷʙʨʝ ʪʦʛʦ ʞʝ ʛʦʜʘ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʆʥʝʞʩʢʦʛʦ 

ʟʘʣʠʚʘ ʥʘ ʨʝʡʜʦʚʦʤ ʧʦʛʨʫʟʦʯʥʦʤ ʢʦʤʧʣʝʢʩʝ çʆʩʠʥʢʠè 

ʧʨʦʠʟʦʰʣʘ ʘʚʘʨʠʷ ʩ ʨʘʟʣʠʚʦʤ ʚ ʤʦʨʝ ʙʦʣʝʝ 50 ʪ ʤʘʟʫʪʘ 

ʄ-100. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʦʡ 

ʦʢʘʟʘʣʘʩʴ ʘʢʚʘʪʦʨʠʷ ʚ ʨʘʡʦʥʝ ʦʩʪʨʦʚʦʚ ʘʨʭʠʧʝʣʘʛʘ 

ʆʩʠʥʢʠ, ʇʫʨʣʫʜʘ ʠ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʆʥʝʞʩʢʦʛʦ ʧʦ-

ʣʫʦʩʪʨʦʚʘ ʚ ʨʘʡʦʥʝ ʜʝʨʝʚʝʥʴ ʃʷʤʮʳ ʠ ʇʫʨʥʝʤʘ ʧʨʦ-

ʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 40 ʢʤ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ (ɸʥʜʨʠʘʥʦʚ ʠ ʃʫʢʠʥ 2007), ʵʪʘ ʘʢʚʘʪʦʨʠʷ ʩʦ-

ʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʨʘʡʦʥʘ ʦʙʠʪʘʥʠʷ ʶʞʥʦʛʦ 

(ʏʝʨʥʝʮʢʠʡ ʠ ʜʨ. 2002) ʣʦʢʘʣʴʥʦʛʦ ʩʪʘʜʘ ʙʝʣʫʭʠ (Del-

phinapterus leucas). ɿʘʛʨʷʟʥʝʥʠʝ ʩʨʝʜʳ ʚʳʟʚʘʣʦ ʨʷʜ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʝʣʫ-

ʭʘʤʠ ʩʚʦʝʛʦ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʜʦʣʞʘʶʪʩʷ 

ʜʦ ʩʠʭ ʧʦʨ ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚ ʦʩʥʦʚʥʳʭ ʯʝʨʪʘʭ ʤʦʛʫʪ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʨʘʡʦʥʝ ʟʘʛʨʷʟʥʝʥʠʷ. ɺ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʡ 

ʥʘʤ ʫʜʘʣʦʩʴ ʧʨʦʩʣʝʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʧʦ ʛʦʜʘʤ ʧʦʩʝʱʘ-

ʝʤʦʩʪʠ ʙʝʣʫʭʘʤʠ ʘʢʚʘʪʦʨʠʠ ʫ ʤ. ɻʣʫʙʦʢʠʡ ï ʨʘʡʦʥʘ, 

ʧʨʝʞʜʝ ʷʚʣʷʚʰʝʛʦʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʫʯʘʩʪʢʦʤ ʤʝʩʪʦ-

ʦʙʠʪʘʥʠʷ ʙʝʣʫʭ ʶʞʥʦʛʦ ʩʪʘʜʘ (ɸʥʜʨʠʘʥʦʚ ʠ ʃʫʢʠʥ 

2007), ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʦʙʱʫʶ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʝʣʫʭ ʚ ʨʘʡʦʥʝ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ ʟʘʛʨʷʟ-

ʥʝʥʠʷ. ʀʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʙʝʣʫʭ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʤʠ ʥʘ ʬʦʥʝ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ 

ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʢʚʘʪʦʨʠʠ ʥʝʬʪʷʥʳʤʠ ʫʛʣʝʚʦʜʦ-

ʨʦʜʘʤʠ. 

ʀʟʫʯʝʥʠʝ ʙʝʣʫʭʠ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʠʦʜ ʠʶʥʷ-ʠʶʣʷ 

2003-2006 ʠ 2011 ʛ. ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʨʰʨʫʪʥʳʭ 

(ʩʫʜʦʚʳʭ) ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʩʪʘʥʜʘʨʪ-

ʥʦʡ ʤʝʪʦʜʠʢʝ ʥʝʧʨʝʨʳʚʥʦ ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʥʦʢʣʝʡ ɹʇʎ5 8ʭ30ʄ ʠ YUKON 

30ʭ50, ʘ ʪʘʢʞʝ ʧʦʜʟʦʨʥʦʡ ʪʨʫʙʳ (30ʭ50). ɼʣʷ ʦʮʝʥʢʠ 

We began studying belugas inhabiting southeastern 

Onega Bay in June-July of 2003. In September that 

same year, there was an oil spill accident at Osinki oil 

transshipment terminal in southern Onega Bay that 

released over 50 tons of M-100 fuel oil into the sea. 

The territorial waters off the Osinki Archipelago, Pur-

luda Island, and a 40 km long coastline near the villag-

es of Lyamtsa and Purnema on the Onega Peninsula 

were most contaminated. Our research showed (ɸʥ-

ʜʨʠʘʥʦʚ ʠ ʃʫʢʠʥ 2007) that these territorial waters 

had been an important habitat for the Southern White 

Sea local beluga (Delphinapterus leucas) stock (ʏʝʨ-

ʥʝʮʢʠʡ ʠ ʜʨ. 2002), and the environmental contami-

nation led to some subsequent changes in the way be-

lugas used their habitat. The changes are still going on, 

and probably these changes can help track the dynam-

ics of the ecological situation in the contaminated re-

gion. During our observations, we tracked the year-

over-year changes in the numbers of belugas occurring 

in the territorial waters off Cape Gluboky ï this site of 

aggregation of belugas was previously the main habitat 

region of the Southern White Sea beluga stock (ɸʥ-

ʜʨʠʘʥʦʚ ʠ ʃʫʢʠʥ 2007). We also analysed the aggre-

gate changes that affected the distribution of belugas in 

the researched area after the oil spill. The changes in 

the features of beluga habitat were analysed by us in 

association with the dynamics of petroleum product 

contamination of the territorial sea.  

We conducted routine ship and land-based observa-

tions of belugas in June-July 2003-2006 and 2011. 

Belugas were observed continuously during daylight 

hours, using BPC5 8ʭ30ʄ prism binoculars with cen-

tral focus, 30ʭ50 YUKON binoculars, and a 30ʭ50 

spotting scope. Twenty near-bottom water samples and 

22 samples of bottom deposits were taken in July 2005 
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ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʢʚʘʪʦʨʠʠ ʶʞʥʦʡ ʯʘʩʪʠ ʆʥʝʞʩʢʦ-

ʛʦ ʟʘʣʠʚʘ ʚ ʠʶʣʝ 2005 ʛ. ʧʦ ʩʝʪʢʝ ʩʪʘʮʠʡ ʙʳʣʠ ʦʪʦʙʨʘ-

ʥʳ 20 ʧʨʦʙ ʚʦʜʳ ʠʟ ʧʨʠʜʦʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ 22 ʧʨʦʙʳ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʘ ʚ ʠʶʥʝ 2011 ʛ. ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 

ʧʦʣʠʛʦʥʥʘʷ ʩʲʝʤʢʘ ʚ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ ʶʛʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʥʝʞʩʢʦʛʦ ʟʘʣʠʚʘ ʩ ʦʪʙʦʨʦʤ 11 ʧʨʦʙ 

ʚʦʜʳ ʠʟ ʧʨʠʜʦʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨ-

ʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʨʦʙʘʭ ʚʦʜʳ ʠ ʜʦʥʥʳʭ ʦʪʣʦ-

ʞʝʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʤʝʪʦʜʦʤ 

ʀʂ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ. ʆʧʨʦʩʥʳʝ ʩʚʝʜʝʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝ-

ʥʳ ʦʪ ʞʠʪʝʣʝʡ ʜ. ʇʫʨʥʝʤʳ ʠ ʜ. ʃʷʤʮʳ, ʘ ʪʘʢʞʝ ʦʪ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ɻʀʄʉ ʄʏʉ ʠ ʞʠʪʝʣʝʡ ʛ. ʆʥʝʛʠ. 

ʅʘʠʙʦʣʝʝ ʥʝʛʘʪʠʚʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʥʘʙʣʶ-

ʜʘʣʘʩʴ ʫ ʙʝʣʫʭ ʚ ʧʝʨʚʳʡ ʛʦʜ ʧʦʩʣʝ ʘʚʘʨʠʠ. ʊʘʢ, ʣʝʪʦʤ 

2004 ʛ. ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝ-

ʥʠʡ ʫ ʤ. ɻʣʫʙʦʢʠʡ ʙʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʙʝʣʫʭʠ ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ ʣʝʪʥʠʤ ʩʝʟʦʥʦʤ 2003 ʛ. ʨʝʟʢʦ ʩʥʠʟʠʣʠ ʧʦʩʝ-

ʱʘʝʤʦʩʪʴ ʨʘʡʦʥʘ. ɺ ʵʪʦʪ ʩʝʟʦʥ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳ-

ʜʫʱʝʛʦ ʛʦʜʘ, ʙʝʣʫʭʠ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʭʦʜʠʣʠ ʯʝʨʝʟ 

ʥʘʙʣʶʜʘʝʤʫʶ ʘʢʚʘʪʦʨʠʶ ʙʝʟ ʜʣʠʪʝʣʴʥʳʭ ʟʘʜʝʨʞʝʢ, ʦ 

ʯʝʤ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʥʘʣʠʯʠʶ ʠʣʠ ʦʪʩʫʪʩʪʚʠʶ ʧʠʢʦʚ 

ʥʘ ʢʨʠʚʦʡ ʧʦʩʝʱʘʝʤʦʩʪʠ ʚ ʵʪʠ ʛʦʜʳ (ʨʠʩ. 1), ʢ ʪʦʤʫ ʞʝ 

ʫ ʙʝʣʫʭ ʚ ʵʪʦʪ ʛʦʜ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ, ʜʝʪʦʨʦʞʜʝʥʠʷ), ʢʦʪʦʨʦʝ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʛʦʜʫ. 

ʃʝʪʦʤ 2005 ʛ. ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ 

ʩʲʝʤʢʘ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʩʧʫʩʪʷ ʧʦʯʪʠ 2 ʛʦʜʘ ʧʦ-

ʩʣʝ ʘʚʘʨʠʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ ʆʥʝʞ-

ʩʢʦʛʦ ʟʘʣʠʚʘ ʩʦʜʝʨʞʘʥʠʝ ʋɺ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʚʦʜʳ 

ʝʱʸ ʧʨʝʚʳʰʘʣʦ ʇɼʂ (ʇɼʂ=0,05 ʤʛ/ ʜʤ3, ʇʘʪʠʥ 1997) 

ʚ 10 ʠ ʙʦʣʝʝ ʨʘʟ (ʃʫʢʠʥ ʠ ʜʨ. 2006). ʆʜʥʘʢʦ ʚ ʵʪʦʪ ʛʦʜ 

ʫ ʙʝʣʫʭ ʶʞʥʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʩʪʘʜʘ ʥʘʙʣʶʜʘʣʩʷ ʚʩʧʣʝʩʢ 

ʨʦʞʜʘʝʤʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ, ʧʦʩʝʱʘʝʤʦʩʪʴ ʙʝʣʫʭʘʤʠ ʘʢʚʘʪʦ-

ʨʠʠ ʚ ʨʘʡʦʥʝ ʤ. ɻʣʫʙʦʢʠʡ ʙʳʣʘ ʚʳʩʦʢʦʡ (ʨʠʩ. 1), ʭʦʪʷ 

ʙʝʣʫʭʠ ʚ ʵʪʦʪ ʛʦʜ, ʢʘʢ ʠ ʚ ʛʦʜ ʧʨʝʜʳʜʫʱʠʡ, ʥʝ ʥʘʙʣʶ-

ʜʘʣʠʩʴ ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʫʯʘʩʪʢʘʭ, ʩʪʦʣʴ 

ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʭ ʠʤʠ ʜʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʆʙʱʠʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʝʣʫʭ ʚ ʶʛʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʥʝʞʩʢʦʛʦ ʟʘʣʠʚʘ, ʚʳʷʚʣʝʥʥʳʡ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʚʩʝʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2003-2005 ʛʛ. 

ʥʘʙʣʶʜʝʥʠʡ ʠʤʝʣ ʜʠʩʢʨʝʪʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʵʪʦʤ ʚʳ-

ʜʝʣʷʣʦʩʴ 6 ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʙʠʪʘʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʛʨʫʧʧ ʩʝʤʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʦʪ 20 ʜʦ 30 ʦʩʦʙʝʡ ʢʘʞʜʘʷ 

(ɸʥʜʨʠʘʥʦʚ ʠ ʜʨ. 2009) (ʨʠʩ. 2).  

at permanent observation stations to assess the contam-

ination level of the territorial sea in southern Onega 

Bay. A polygon coverage from the coastline was creat-

ed in June 2011 in southeastern Onega Bay, and 11 

near-bottom water samples were collected. The levels 

of oil hydrocarbons in the water samples and in the 

samples of bottom deposits were measured by infrared 

spectroscopy under laboratory conditions. We also 

gathered information through surveys of the residents 

of the Purnema village, the Lyamtsa village, and the 

city of Onega, and employees at the State Inspectorate 

for Small Vessels of the Ministry for Emergency Sit-

uations of Russia.  

We found out that the negative impact on belugas was 

greatest during the first year after the spill. In the 

summer of 2004, during land-based observations near 

Cape Gluboky, we noticed that the occurrence of belu-

gas off Cape Gluboky was much lower compared to 

the summer of 2003. And, unlike in the previous year, 

in 2004 belugas tended not to stay long in the above-

mentioned region. This is illustrated by the peak peri-

ods of belugasô use of the above-mentioned region in 

year 2003 and the absence of peaks in year 2004 (Fig. 

1). Besides, reproductive behavior (particularly, birth 

of calves) was not observed in this region in 2004, 

although it was observed in 2003. 

A hydrologic survey conducted in the summer of 2005, 

two years after the oil spill, showed that the levels of 

oil hydrocarbons in the benthic boundary layer across 

most of the territorial waters of Onega Bay were still 

over 10 times higher (ʃʫʢʠʥ ʠ ʜʨ. 2006) than the 

maximum allowable concentration (MAC= 

0.05mg/dm3, ʇʘʪʠʥ, 1997). However, that year was a 

ñbaby boomò year for belugas of the Southern White 

Sea, and, despite the high contamination levels, they 

were frequently seen off Cape Gluboky (Fig. 1). How-

ever, both in 2004 and 2005, there were no more belu-

gas in the shallow, nearshore waters, although they 

frequented the shallow waters before the oil spill. 

The data collected during our 2003-2005 observations 

show that southeastern Onega Bay belugas generally 

occur in discrete stocks. There are 6 distinct congrega-

tion sites of separate family groups, each consisting of 

20-30 individuals (ɸʥʜʨʠʘʥʦʚ ʠ ʜʨ. 2009) (Fig. 2). 
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ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʧʦʩʝʱʘʝʤʦʩʪʠ ʙʝʣʫʭʘʤʠ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʡ ʘʢʚʘʪʦʨʠʠ ʫ ʤ. ɻʣʫʙʦʢʠʡ ʚ ʧʝʨʠʦʜ 

ʣʝʪʥʠʭ ʩʝʟʦʥʦʚ 2003-2011 ʛʛ. 

Fig. 1. Changes in the occurrence of belugas of all ages, in the territorial sea off Cape Gluboky, during summers of 

2003 ï 2011 

ʆʜʥʘʢʦ, ʥʘʯʠʥʘʷ ʩ 2006 ʛ., ʥʘʤʝʪʠʣʘʩʴ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʝʣʫʭ ʶʞʥʦʛʦ 

ʣʦʢʘʣʴʥʦʛʦ ʩʪʘʜʘ. ʅʝʢʦʛʜʘ ʨʘʡʦʥ ʜʝʪʦʨʦʞʜʝʥʠʷ ʙʝʣʫʭ 

ʫ ʤ. ɻʣʫʙʦʢʠʡ ʩʪʘʥʦʚʠʪʩʷ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʨʘʡʦʥʦʤ 

ʦʙʠʪʘʥʠʷ ʚʟʨʦʩʣʳʭ ʙʝʣʫʭ. ɻʨʫʧʧʠʨʦʚʢʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʩʘʤʦʢ ʩ ʜʝʪʝʥʳʰʘʤʠ, ʧʨʝʞʜʝ ʧʦʩʪʦʷʥʥʦ ʦʙʠʪʘʚʰʠʝ 

ʟʜʝʩʴ ʚ ʪʝʯʝʥʠʝ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ, ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʚ 

ʨʘʡʦʥʝ ʪʦʣʴʢʦ ʵʧʠʟʦʜʠʯʝʩʢʠ, ʦ ʯʝʤ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ 

ʠʟʤʝʥʝʥʠʶ ʧʦʩʝʱʘʝʤʦʩʪʠ ʘʢʚʘʪʦʨʠʠ ʙʝʣʫʭʘʤʠ ʨʘʟʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʡ ʚ ʵʪʦʤ ʛʦʜʫ (ʨʠʩ. 1). ʂʨʦʤʝ ʪʦ-

ʛʦ, ʯʠʩʣʝʥʥʦʩʪʴ ʙʝʣʫʭ, ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʣʦʢʘʣʴʥʦʛʦ ʦʙʠʪʘʥʠʷ ʚ ʨʘʡʦʥʘʭ ʜ. ʃʷʤʮʳ ï 

ʤ. ʃʠʩʪʚʝʥʥʳʡ, ʦ. ʃ. ʆʩʠʥʢʠ, ʦ. ʇʫʨʣʫʜʘ, ʤ. ɺʝʡʥʘʚʦ-

ʣʦʢ ʚʦ ʚʨʝʤʷ ʤʘʨʰʨʫʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 2006 ʛ. ʥʝ ʧʨʝ-

ʚʳʰʘʣʘ 9-13 ʦʩʦʙʝʡ. 

ʇʦʣʠʛʦʥʥʘʷ ʩʲʝʤʢʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʥʘʤʠ ʣʝʪʦʤ 2011 ʛ. ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʥʝʞʩʢʦʛʦ 

ʟʘʣʠʚʘ, ʧʦʢʘʟʘʣʘ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝ-

ʚʦʜʦʨʦʜʦʚ ʚ ʚʦʜʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2005 ʛ. ʚ 2-3 ʨʘʟʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʤʘʨʰʨʫʪʥʳʝ (ʩʫʜʦʚʳʝ) ʥʘʙʣʶʜʝʥʠʷ 

ʟʘ ʙʝʣʫʭʘʤʠ ʚ 2011 ʛ. ʚʳʷʚʠʣʠ ʝʱʝ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʝʣʫʭ ʶʞʥʦʛʦ ʣʦ-

But, since 2006, Southern White Sea belugas have 

shown a marked tendency toward changing their dis-

tribution pattern. Once a breeding habitat, Cape 

Gluboky was now mostly preferred by adult belugas. 

Formerly, groups consisting of females and their 

calves would remain there throughout the summer, but 

from 2006 on, female and calf groups were only epi-

sodic occurrences in this region. This is illustrated by 

Fig. 1 (the changes in the occurrence of belugas of all 

ages off Cape Gluboky during that year). Besides, dur-

ing our 2006 ship-based observations, we noticed that 

the numbers of belugas observed in some segments of 

their local habitat (in the sea off the villages of Ly-

amtsa, Mys Listvenny, Lesnaya Osinka Island, Purluda 

Island, Cape Vei) were 9-13 individuals at most.  

The polygon coverage from the coastline created by us 

in the summer of 2011 in southeastern Onega Bay 

showed that the levels of oil hydrocarbons in the sea 

water were 2-3 times less than in 2005. Despite the 

reduced contamination, during the 2011 ship-based 

observations we discovered that even greater changes 

in the distribution of the South White Sea local stock 
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ʢʘʣʴʥʦʛʦ ʩʪʘʜʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʙʝʣʫʭ ʚ ʵʪʦʪ ʣʝʪʥʠʡ 

ʩʝʟʦʥ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʨʘʡʦʥʝ ʛʫʙʳ ʋʭʪʘ ʠ ʥʝʩʢʦʣʴʢʦ 

ʶʞʥʝʝ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʦʜʥʦʤ ʠʟ ʧʨʝʞʥʠʭ ʨʘʡʦʥʦʚ ʦʙʠ-

ʪʘʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʛʨʫʧʧ ï ʫ ʜ. ʃʷʤʮʳ ʙʝʣʫʭʠ ʥʝ 

ʚʩʪʨʝʯʘʣʠʩʴ ʩʦʚʩʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʥʪʨʘʣʴʥʳʡ ʫʯʘ-

ʩʪʦʢ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʙʝʣʫʭ ʚ ʨʘʡʦʥʝ ʩʤʝʩʪʠʣʩʷ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢ, ʪ.ʝ. ʚ ʪʫ ʯʘʩʪʴ ʘʢʚʘʪʦʨʠʠ, ʛʜʝ ʟʘʛʨʷʟʥʝʥʠʝ ʙʳʣʦ 

ʥʝ ʪʘʢʠʤ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʘʢ ʫ ʤ. ɻʣʫʙʦʢʠʡ ʠ ʦʩʪʨʦʚʦʚ 

ʆʩʠʥʢʠ (ʨʠʩ. 3). 

of belugas had taken place. During the summer of 

2011, the greatest aggregations of belugas were ob-

served off Guba Ukhta and somewhat southward. 

Moreover, no belugas were found in the site that was 

previously one of their breeding habitats (off the sea 

near the Lyamtsa village). Thus, we conclude that be-

lugasô major habitat shifted southeastward, i.e. towards 

the territorial waters that were not as highly contami-

nated as the waters near Cape Gluboky or Osinki Is-

lands (Fig. 3). 
 

 

ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʝʣʫʭʠ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʥʝʞʩʢʦʛʦ ʟʘʣʠʚʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ 2003-

2005 ʛʛ. 1 ï ʅʇ; 2 ï ʣʠʪʦʨʘʣʴ; 3 ï ʫʯʘʩʪʢʠ ʣʦʢʘʣʴʥʦʛʦ ʦʙʠʪʘʥʠʷ ʙʝʣʫʭ; 4 ï ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʯʝʚʦʢ 

ʙʝʣʫʭ. 

Fig. 2. Distribution of belugas in the southeastern Onega Bay. Observation data for the years 2003-2005. 1. ï obser-

vation stations; 2 ï tidal zone; 3 ï congregation sites of belugas; 4 ï main migration routes of belugas 

ʉʪʘʮʠʦʥʘʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 2011 ʛ. ʫ ʤ. 

ɻʣʫʙʦʢʠʡ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʝʱʘʝʤʦʩʪʴ ʙʝʣʫʭʘʤʠ ʵʪʦʛʦ 

ʨʘʡʦʥʘ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ, ʢʘʢ ʠ ʧʨʝʞʜʝ. ʆʜʥʘʢʦ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʦʥ ʧʦʜʦʙʥʦ ʣʝʪʥʝʤʫ ʩʝʟʦʥʫ 2006 ʛ., ʚ ʙʦʣʴʰʝʡ 

ʤʝʨʝ ʚʟʨʦʩʣʳʤʠ ʙʝʣʫʭʘʤʠ ʙʝʟ ʜʝʪʝʥʳʰʝʡ (ʩʘʤʮʘʤʠ), 

ʯʪʦ ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʘʝʪ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʦʩʝʱʘʝʤʦʩʪʠ 

ʘʢʚʘʪʦʨʠʠ ʜʝʪʝʥʳʰʘʤʠ ʩʝʛʦʣʝʪʢʘʤʠ ʚ 2011 ʛ., ʨʘʚʥʦ ʢʘʢ 

ʠ 2006 ʛ., ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ (ʨʠʩ. 1). 

The shore-based observations conducted in 2011 at 

Cape Gluboky showed that beluga occurrence was 

still high in that area. However, like in the summer of 

2006, this area was mostly used by adult individuals 

without calves (males). This vividly reflects a de-

crease in the use of these territorial waters by beluga 

fingerlings in 2011, like in 2006, compared to the 

previous years (Fig. 1). 
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ʀʟʤʝʥʝʥʠʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʧʨʠʚʝʣʠ ʢ 

ʟʘʤʝʪʥʦʡ ʫʪʨʘʪʝ ʤʥʦʛʠʭ ʘʜʘʧʪʠʚʥʳʭ ʥʘʚʳʢʦʚ, ʥʘʙʣʶ-

ʜʘʚʰʠʭʩʷ ʫ ʙʝʣʫʭ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʧʨʝʞʜʝ, ʪʘʢʠʭ ʢʘʢ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʠʮʳ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʫʯʘʩʪʢʘʭ ʘʢʚʘʪʦʨʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴ-

ʝʬʘ ʜʥʘ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ. ʕʪʦ ʤʦʛʣʦ ʩʪʘʪʴ ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʤʝʨʪʥʦʩʪʠ ʙʝʣʫʭ, ʦ ʢʦʪʦ-

ʨʦʤ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʥʳʭ ʩʚʝʜʝʥʠʡ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʯʘʩʪʠʣʠʩʴ 

ʩʣʫʯʘʠ ʚʩʪʨʝʯʠ ʧʦʛʠʙʰʠʭ ʞʠʚʦʪʥʳʭ. ʊʘʢ, ʪʦʣʴʢʦ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 3 ʛʦʜʘ ʦʪʤʝʯʝʥʘ ʛʠʙʝʣʴ 2 ʚʟʨʦʩʣʳʭ ʞʠʚʦʪ-

ʥʳʭ, 2 ʜʝʪʝʥʳʰʝʡ ʠ ʦʜʥʦʡ ʥʝʧʦʣʦʚʦʟʨʝʣʦʡ ʙʝʣʫʭʠ, ʪʦ-

ʛʜʘ ʢʘʢ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʛʠʙʰʠʭ ʙʝ-

ʣʫʭ ʙʳʣʠ ʙʦʣʴʰʦʡ ʨʝʜʢʦʩʪʴʶ. ɼʨʫʛʦʡ ʧʨʠʯʠʥʦʡ ʧʦʚʳ-

ʰʝʥʠʷ ʫʨʦʚʥʷ ʩʤʝʨʪʥʦʩʪʠ ʙʝʣʫʭ ʤʦʛʣʦ ʩʪʘʪʴ ʩʦʙʩʪʚʝʥ-

ʥʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʠʭ ʢʦʨʤʦʚʦʡ ʙʘʟʳ. ʊʘʢ, ʧʦ ʨʝʟʫʣʴ-

ʪʘʪʘʤ ʦʧʨʦʩʥʳʭ ʩʚʝʜʝʥʠʡ ʩʦʩʪʦʷʥʠʝ ʨʳʙʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʨʘʡʦʥʝ ʧʦ ʪʘʢʠʤ ʚʠʜʘʤ ʢʘʢ ʩʝʣʴʜʴ, ʢʘʤʙʘʣʘ, ʩʠʛ ʠ ʥʝʢʦ-

ʪʦʨʳʤ ʜʨʫʛʠʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʤʝʪʥʦ ʫʭʫʜʰʠʣʦʩʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚ ʧʝʨʚʳʡ ʛʦʜ ʧʦʩʣʝ ʟʘʛʨʷʟʥʝʥʠʷ 

ʶʞʥʦʡ ʯʘʩʪʠ ʆʥʝʞʩʢʦʛʦ ʟʘʣʠʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ 

(2004) ʫʯʘʩʪʢʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʶʞʥʦʛʦ ʩʪʘʜʘ ʦʢʘʟʘʣʠʩʴ 

ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʨʝʧʨʦʜʫʢʮʠʠ ʙʝʣʫʭ, ʪʦ ʫʞʝ ʯʝʨʝʟ ʛʦʜ 

ʣʝʪʦʤ 2005 ʛ., ʥʝʩʤʦʪʨʷ ʥʘ ʩʦʭʨʘʥʷʚʰʠʡʩʷ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʝ, ʞʠʚʦʪ-

ʥʳʝ ʚʝʨʥʫʣʠʩʴ ʚ ʨʘʡʦʥʳ ʨʝʧʨʦʜʫʢʮʠʠ, ʩʤʝʥʠʚ ʧʨʠ-

ʙʨʝʞʥʳʝ ʤʝʣʢʦʚʦʜʥʳʝ ʫʯʘʩʪʢʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʥʘ ʙʦʣʝʝ 

ʤʦʨʠʩʪʳʝ ï ʤʝʥʝʝ ʟʘʛʨʷʟʥʝʥʥʳʝ, ʥʦ ʠ ʤʝʥʝʝ ʢʦʤʬʦʨʪ-

ʥʳʝ. ɿʘ ʧʝʨʠʦʜ ʩ 2006 ʛ. ʧʦ 2011 ʛ. ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ 

ʛʨʫʧʧʳ ʙʝʣʫʭ, ʦʙʠʪʘʚʰʠʝ ʚ ʨʘʡʦʥʝ, ʧʦʜʚʝʨʛʰʝʤʩʷ 

ʥʘʠʙʦʣʴʰʝʤʫ ʟʘʛʨʷʟʥʝʥʠʶ (ʦ-ʚʘ ʃ. ʆʩʠʥʢʠ ï ʜ. ʃʷʤʮʳ 

ï ʤ. ɻʣʫʙʦʢʠʡ ï ʦ. ʇʫʨʣʫʜʘ), ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʧʦʢʠʥʫʣʠ ʫʯʘʩʪʢʠ ʩʚʦʝʛʦ ʧʨʝʞʥʝʛʦ ʦʙʠʪʘʥʠʷ, ʩʤʝʩʪʠʚ-

ʰʠʩʴ ʚ ʨʘʡʦʥ, ʤʝʥʴʰʝ ʧʦʩʪʨʘʜʘʚʰʠʡ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʇʨʠʯʝʤ ʵʪʦ ʧʨʦʠʟʦʰʣʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʘ ʦʪʤʝʯʝʥ-

ʥʳʡ ʧʝʨʠʦʜ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʚʦʜʝ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʡ ʩʥʠ-

ʟʠʣʩʷ ʚ 2-3 ʨʘʟʘ. ʅʘʜʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʤʝʥʘ ʤʝʩʪʦʦʙʠʪʘ-

ʥʠʷ ʙʳʣʘ ʚʳʟʚʘʥʘ ʦʩʣʘʙʣʝʥʠʝʤ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʙʝʣʫʭ ʚ 

ʨʘʡʦʥʘʭ ʩʠʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʧʨʦʠʟʦʰʝʜʰʝʡ ʫʞʝ ʧʦ-

ʩʣʝ ʟʘʛʨʷʟʥʝʥʠʷ ʩ ʥʝʢʦʪʦʨʦʡ ʦʪʩʨʦʯʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʦʙʲ-

ʝʢʪʳ ʧʠʪʘʥʠʷ ʙʝʣʫʭ (ʨʳʙʘ ʠ ʜʦʥʥʳʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ) ï 

ʞʠʚʦʪʥʳʝ ʩ ʜʣʠʪʝʣʴʥʳʤ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ, ʠ ʦʪ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʤʦʛʣʠ ʧʦʩʪʨʘʜʘʪʴ ʠʭ ʥʦʚʳʝ 

ʛʝʥʝʨʘʮʠʠ. ɺ ʮʝʣʦʤ, ʩʦʩʪʦʷʥʠʝ ʶʞʥʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʩʪʘ-

ʜʘ ʙʝʣʫʭʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ 2003-2005 ʛʛ., ʧʦ-

ʚʠʜʠʤʦʤʫ, ʥʝʩʢʦʣʴʢʦ ʫʭʫʜʰʠʣʦʩʴ, ʥʦ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ. ʉʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʤʦʞʥʦ ʙʫʜʝʪ ʦʮʝʥʠʪʴ ʧʨʠ ʧʨʦʜʦʣ-

ʞʝʥʠʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʦʩʪʨʘʜʘʚʰʝʤ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʡʦʥʝ. 

Changes in the use of their habitat led to marked loss 

of many of belugasô adaptive skills that were found 

in belugas previously, such as the use of differences 

between the current velocities in different parts of the 

territorial sea, the use of the bottom topography and 

some others. This may have become a reason for the 

increase in mortality in belugas that was reported by 

the survey respondents, who mentioned seeing a 

larger number of beluga carcasses in the most recent 

years. Thus, there were reports of carcasses of two 

adult belugas, two calves and one sexually-immature 

beluga, in a period of just three years; whereas in the 

previous years reports of dead belugas were quite 

rare. In fact, another reason for the increase in mor-

tality in belugas may be their reduced food supply. 

The survey respondents mentioned that over the most 

recent years they had observed a considerable decline 

in the abundance of such forage fish as herring, 

flounder, whitefish and some others. 

To draw a conclusion, whereas in 2004 (one year 

after the oil spill in the southern Onega Bay) the be-

lugas of the Southern White Sea local stock consid-

ered the oil-contaminated breeding grounds to be 

unsuitable for reproduction, as early as the following 

year (the summer of 2005), despite the still high lev-

els of oil hydrocarbons in the sea water, the animals 

were back. However, they shifted their habitat further 

off-shore ï they abandoned the shallow, nearshore 

waters to deeper, less contaminated and less comfort-

able sites. Over the period 2006 to 2011, reproductive 

groups of belugas, wholly or partially, shifted to the 

areas that were less contaminated and abandoned 

their habitats in the areas that suffered the heaviest 

oil contamination (Lesnaya Osinka Island, the village 

of Lyamtsa, Cape Gluboky, Purluda Island). The 

shift happened despite the fact that the levels of oil 

hydrocarbons in the sea water of the contaminated 

areas decreased 2-3 times, during the above-

mentioned period. We believe that the habitat shift 

was rather caused by the reduction in the availability 

of belugasô food resources in the areas with the heav-

iest contamination. Probably, there was a time delay 

between the oil spill and the reduction in food availa-

bility, as belugaôs prey items (fish and benthic inver-

tebrates) have an extended life cycle, so their new 

generations were more heavily affected. In general, it 

seems that the state of the Southern White Sea beluga 

population has somewhat deteriorated, compared to 

the period 2003-2005, though it remains relatively 

stable. To estimate the rates of ecological recovery of 

the contaminated area, further investigations are 

needed. 
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ʈʠʩ. 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʝʣʫʭʠ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʥʝʞʩʢʦʛʦ ʟʘʣʠʚʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ 2006 ʠ 

2011 ʛʛ. 1 ï ʅʇ; 2 ï ʣʠʪʦʨʘʣʴ; 3 ï ʫʯʘʩʪʢʠ ʣʦʢʘʣʴʥʦʛʦ ʦʙʠʪʘʥʠʷ ʙʝʣʫʭ ʩʦ ʩʥʠʞʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʞʠʚʦʪ-

ʥʳʭ; 4 ï ʫʯʘʩʪʢʠ ʣʦʢʘʣʴʥʦʛʦ ʦʙʠʪʘʥʠʷ ʙʝʣʫʭ ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʞʠʚʦʪʥʳʭ; 5 ï ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʢʦʯʝʚʦʢ ʙʝʣʫʭ. 

Fig. 3. Distribution of belugas in the southeastern Onega Bay. Observation data for the years 2006 and 2011. 1 ï 

observation stations; 2 ï tidal zone; 3 ï the areas of decreased beluga densities; 4 ï the areas of increased beluga 

densities; 5 ï main migration routes of belugas 
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ɺ ʧʝʨʠʦʜ 8-15 ʘʚʛʫʩʪʘ 2012 ʛ. ʚ ʭʦʜʝ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʅʂ çʈʦʩʥʝʬʪʴè ʨʘʙʦʪ ʚ ʨʘʡʦʥʝ ɺʦʩʪʦʯʥʦ-

ʇʨʠʥʦʚʦʟʝʤʝʣʴʩʢʠʭ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʙʳʣ ʦʙʩʣʝ-

ʜʦʚʘʥ 530-ʢʤ ʫʯʘʩʪʦʢ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦ. ʉʝʚʝʨ-

ʥʳʡ ʘʨʭʠʧʝʣʘʛʘ ʅʦʚʘʷ ɿʝʤʣʷ ʦʪ ʟʘʣʠʚʘ ʈʫʩʘʥʦʚʘ ʜʦ ʤ. 

ɾʝʣʘʥʠʷ. ʅʘʙʣʶʜʝʥʠʷ ʚʝʣʠʩʴ ʩ ʚʝʨʪʦʣʝʪʘ, ʚʦ ʚʨʝʤʷ ʦʙ-

ʣʝʪʘ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ, ʩ ʅʕʉ çʄʠʭʘʠʣ ʉʦʤʦʚè. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʥʘʟʝʤʥʳʭ ʤʘʨʰʨʫʪʥʳʭ ʫʯʝʪʦʚ ʩ 

ʨʝʛʠʩʪʨʘʮʠʝʡ ʚʩʝʭ ʚʩʪʨʝʯʝʥʥʳʭ ʙʝʣʳʭ ʤʝʜʚʝʜʝʡ ʚ ʨʘʡ-

ʦʥʝ ʟʘʣʠʚʦʚ ɹʣʘʛʦʧʦʣʫʯʠʷ (ʤ. ʆʧʘʩʥʳʡ) ʠ ʃʝʜʷʥʘʷ ʛʘ-

ʚʘʥʴ (ʤʳʩ ʉʧʦʨʳʡ ʅʘʚʦʣʦʢ). ʉ ʚʦʟʜʫʭʘ ʙʳʣʠ ʦʩʤʦʪʨʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʣʝʜʥʠʢʠ ʠ ʧʨʠʣʝʜʥʠʢʦʚʳʝ ʫʯʘʩʪʢʠ: ʇʦʣʠʩʘ-

ʜʦʚʘ, ʅʘʥʩʝʥʘ, ʅʀʀɻɸ, ʂʨʦʧʦʪʢʠʥʘ, ʄʦʱʥʳʡ, ɺʝʨ-

ʰʠʥʩʢʦʛʦ, ʈʦʞʜʝʩʪʚʝʥʩʢʦʛʦ, ʉʨʝʜʥʠʡ ʠ ʈʦʟʝ. 

ʋʯʸʪʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ 6 ʤʘʨʰʨʫʪʘʭ ʦʙʱʝʡ ʧʨʦ-

ʪʷʞʝʥʥʦʩʪʴʶ 1270 ʢʤ (ʠʟ ʥʠʭ 512 ʢʤ ʥʘʜ ʧʨʠʙʨʝʞʥʦʡ 

ʘʢʚʘʪʦʨʠʝʡ, 758 ʢʤ ʥʘʜ ʩʫʰʝʡ ʠ ʣʝʜʥʠʢʘʤʠ). ɺʩʝʛʦ 

ʫʯʪʝʥʦ 52 ʙʝʣʳʭ ʤʝʜʚʝʜʷ, ʠʟ ʥʠʭ 48 ï ʚʦ ʚʨʝʤʷ ʘʚʠʘʦʙ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦʙʝʨʝʞʴʷ, ʘ 4 ï ʟʘ ʚʨʝʤʷ ʫʯʝʪʥʳʭ ʤʘʨʰʨʫ-

ʪʦʚ ʠ ʩ ʙʦʨʪʘ ʅʕʉ çʄʠʭʘʠʣ ʉʦʤʦʚè. ɺʩʝ ʤʝʜʚʝʜʠ 

ʚʩʪʨʝʯʝʥʳ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʜʘʣʝ-

ʥʠʠ ʚʛʣʫʙʴ ʦʩʪʨʦʚʘ ʥʘ 8-10 ʢʤ ʠ ʣʠʰʴ ʦʜʠʥ ʟʘʤʝʯʝʥ 

ʧʣʳʚʫʱʠʤ ʚ 100 ʤ ʦʪ ʙʝʨʝʛʘ. ʇʦʯʪʠ ʚʩʝ ʞʠʚʦʪʥʳʝ ʙʳʣʠ 

ʚʟʨʦʩʣʳʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʜʚʫʭ ʤʝʜʚʝʜʠʮ ʩ ʧʦʣʫʪʦʨʘ-

ʛʦʜʦʚʘʣʳʤʠ ʤʝʜʚʝʞʘʪʘʤʠ, ʦʪʤʝʯʝʥʥʳʭ ʚ ʨʘʡʦʥʝ ʤ. 

Part (530 km) of the eastern coast of Severnyi island 

(Severnaya Zemlya archipelago) between Rusanova 

bay and Cape Zhelaniya was inspected during 8-15 

August 2012 in the course of survey organized by oil 

company ñRosneftò on the Vostochno-

Prinovozemelskiy license area. Observations were 

conducted from helicopter during survey flights from 

RV ñMikhail Somovò. Besides observations with 

registration of all sighted polar bears were done dur-

ing ground route surveys in the areas of Blagopolu-

chiya Bay (Cape Opasnyi) and Ledyanaya harbor 

(Cape Sporyi Navolok). Aerial observations were 

performed over areas of glaciers Polisadova, Nansen, 

NIIGA, Kropotkina, Moschnyi, Vershinskogo, 

Rozhdestvenskogo, Sredniy, and Roze.  

Total 6 survey routes (1270 km) covered 512 km 

over coastal waters and 758 over land and glaciers. 

52 polar bears were sighted including 48 of them 

observed during aerial inspection of the coast, and 4 

ï during ground surveys and from RV ñMikhail So-

movò. All the bears were encountered on land up to 

8-10 km from shoreline, and only one bear was met 

swimming 100 m offshore. Majority of the bears 

were adult animals with exception of two family 

groups with yearlings observed in the areas of Cape 
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ʉʧʦʨʳʡ ʅʘʚʦʣʦʢ ʠ ʤ. ʂʦʥʩʪʘʥʪʠʥʦʚʘ. ʄʝʜʚʝʞʘʪ ʜʘʥʥʦ-

ʛʦ ʩʝʟʦʥʘ ʨʦʞʜʝʥʠʷ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. ʀʥʜʝʢʩ ʚʩʪʨʝ-

ʯʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣ 0,98 ʦʩʦʙʝʡ ʥʘ 10 ʢʤ, ʚʘʨʴʠʨʫʷ ʥʘ 

ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʦʪ 0,4 ʜʦ 1,7 (ʊʘʙʣ.). ɺʩʝ ʚʩʪʨʝʯʝʥʥʳʝ 

ʤʝʜʚʝʜʠ ʥʘʭʦʜʠʣʠʩʴ ʤʝʞʜʫ ʷʟʳʢʘʤʠ ʣʝʜʥʠʢʦʚ, ʠʥʦʛʜʘ 

ʧʦ 2-3, ʚ ʦʪʜʘʣʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. ʅʘ ʤʘʩʩʠʚʘʭ ʣʝʜʥʠʢʘ ʚʩʪʨʝʯ ʥʝ ʙʳʣʦ. ʇʦʯʪʠ ʚʦ 

ʚʩʝʭ ʩʣʫʯʘʷʭ (78% ʚʩʪʨʝʯ) ʤʝʜʚʝʜʠ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ 

ʟʝʣʝʥʳʭ ʧʷʪʝʥ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʟʝʣʝʥʝʥʥʳʭ ʜʦʣʠʥ ʨʫ-

ʯʴʝʚ, ʧʨʠʦʟʝʨʥʳʭ ʚʧʘʜʠʥ, ʣʠʙʦ ʟʦʥ ʩʫʧʨʘʣʠʪʦʨʘʣʠ, ʛʜʝ 

ʦʥʠ ʧʦʜʙʠʨʘʣʠ ʚʳʙʨʦʩʳ ʤʦʨʷ. ʇʨʠ ʦʮʝʥʢʝ ʫʧʠʪʘʥʥʦʩʪʠ 

ʙʨʦʩʘʣʘʩʴ ʚ ʛʣʘʟʘ ʦʙʱʘʷ ʠʩʪʦʱʝʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, 39 

ʤʝʜʚʝʜʝʡ ʠʟ 52-ʭ ʚʩʪʨʝʯʝʥʥʳʭ ʙʳʣʠ ʷʚʥʦ ʠʩʪʦʱʝʥʳ. 

Sporyi Navolok and Cape Konstantinova. Cubs of 

the year were not observed. Encounter rate for the 

whole inspected area made up 0.98 bears per 10 km 

varying in different parts of the area from 0.4 to 1.7 

(table). All the bears were seen between glaciers, 

sometimes 2-3 animals in several hundred meters 

apart. No bears were observed on glaciers. In 75% of 

observations polar bears occurred on patches with 

green grass (brook valleys, near lake depressions) or 

on spray zone where they fed on beached organisms. 

Trying to estimate condition of observed bears we 

found that most of them were lean: 39 of total ob-

served 52 bears were skinny.  

ʊʘʙʣ. ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʧʦʢʘʟʘʪʝʣʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʙʝʣʳʭ ʤʝʜʚʝʜʝʡ ʚ ʧʨʝʜʝʣʘʭ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦ. ʉʝʚʝʨ-

ʥʳʡ ʘʨʭʠʧʝʣʘʛʘ ʅʦʚʘʷ ɿʝʤʣʷ 

Table. Polar bearsô number and encounter frequency on the eastern coast of Severyi Island of the Novaya Zemlya 

archipelago 

ʆʙʩʣʝʜʦʚʘʥʥʳʡ ʫʯʘʩʪʦʢ ʧʦʙʝʨʝʞʴʷ 

Inspected part of the coast 

ʂʦʣ-ʚʦ ʫʯʪʝʥʥʳʭ ʤʝʜʚʝʜʝʡ 

Number of encountered bears  

ʆʩʦʙʝʡ ʥʘ 10 ʢʤ ʧʦʙʝʨʝʞʴʷ 

Bears per 10 km of the coast 

ʤ. ɹʦʛʫʰʝʚʠʯʘ ï ʟʘʣʠʚ ʈʫʩʘʥʦʚʘ ï ʤ. ɼʘʣɹ-

ʥʠʡ (110 ʢʤ) / Cape Bogushevich ï Rusanova 

bay ï Cape Dalniy (110 km) 

9 0,8 

ʤ. ɼʘʣʴʥʠʡ (ʧ-ʚ ʄʘʪʫʩʝʚʠʯʘ) ï ʤ. ʄʝʜʚʝʞʠʡ 

(100 ʢʤ) / Cape Dalniy (Matusevicha 

peninsula) ï Cape Medvezyi (100 km) 

6 0,6 

ʤ. ʄʝʜʚʝʞʠʡ ï ʤ. ʆʧʘʩʥʳʡ (70 ʢʤ) / Cape 

Medvezyi ï Cape Opasnyi (70 km) 

3 0,4 

ʤ. ʆʧʘʩʥʳʡ ï ʤ. ʉʧʦʨʳʡ ʅʘʚʦʣʦʢ (150) / 

Cape Opasnyi ï Cape Sporyi Navolok (150 km) 

26 1,7 

ʤ. ʉʧʦʨʳʡ ʅʘʚʦʣʦʢ ï ʤ. ɾʝʣʘʥʠʷ (100 ʢʤ) / 

Cape Sporyi Navolok ï Cape Zhelaniya (100 

km) 

8 0,8 

ɺʩʝʛʦ (530 ʢʤ) / Total (530 km): 52 0,98 
 

ɺʦ ʚʨʝʤʷ ʫʯʝʪʥʳʭ ʤʘʨʰʨʫʪʦʚ ʚ ʨʘʡʦʥʝ ʟʘʣʠʚʘ ʃʝʜʷʥʘʷ 

ɻʘʚʘʥʴ ʥʘ ʤ. ʉʧʦʨʳʡ ʅʦʚʦʣʦʢ ʙʳʣʠ ʥʘʡʜʝʥʳ 7 ʢʦʩʪʥʦ-

ʯʝʨʝʧʥʳʭ ʦʩʪʘʥʢʦʚ ʤʝʜʚʝʜʝʡ. ʇʦʯʪʠ ʚʩʝ ʦʩʪʘʥʢʠ ʜʘʥʥʦʛʦ 

ʛʦʜʘ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʫʧʨʘʣʠʪʦʨʘʣʠ, ʚ ʪʨʸʭ ʩʣʫʯʘʷʭ ʥʘ 

ʦʙʠʣʴʥʦʡ ʰʝʨʩʪʥʦʡ çʧʦʜʢʣʘʜʢʝè. ɺ ʜʚʫʭ ʩʣʫʯʘʷʭ ʵʪʦ ʙʳʣʠ 

ʦʩʪʘʥʢʠ ʤʝʜʚʝʞʦʥʢʘ ʠ ʤʦʣʦʜʦʛʦ ʤʝʜʚʝʜʷ, ʚ ʦʩʪʘʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ï ʦʩʪʘʥʢʠ ʚʟʨʦʩʣʳʭ ʤʝʜʚʝʜʝʡ. ʅʘ ʯʝʨʝʧʝ ʤʦʣʦʜʦ-

ʛʦ ʤʝʜʚʝʜʷ ʙʳʣʘ ʧʨʦʢʫʰʝʥʘ ʟʘʪʳʣʦʯʥʘʷ ʢʦʩʪʴ, ʘ ʥʠʞʥʠʝ 

ʢʣʳʢʠ ʙʳʣʠ ʦʙʣʦʤʘʥʳ. ɺ ʧʨʝʜʝʣʘʭ ʤʳʩʘ ʥʘʡʜʝʥʳ ʪʘʢʞʝ 

ʥʝʙʦʣʴʰʠʝ ʬʨʘʛʤʝʥʪʳ ʣʝʪʥʝʡ ʰʢʫʨʳ ʩ ʟʘʧʝʢʰʝʡʩʷ ʢʨʦ-

ʚʴʶ. ɺʩʸ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʠʩʭʦʜʠʚʰʠʭ ʤʝʞʜʫ 

ʤʝʜʚʝʜʷʤʠ ʞʝʩʪʦʢʠʭ ʢʦʥʬʣʠʢʪʘʭ. ɺʦʢʨʫʛ ʧʷʪʝʥ ʰʝʨʩʪʠ ʠ 

ʢʦʩʪʝʡ ʥʘʭʦʜʠʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʢ ʩʚʝʞʠʭ, ʪʘʢ ʠ 

ʚʳʪʘʠʚʘʶʱʠʭ ʠʟ-ʧʦʜ ʩʥʝʛʘ ʵʢʩʢʨʝʤʝʥʪʦʚ ʤʝʜʚʝʜʝʡ, ʩʦʩʪʦ-

ʷʱʠʭ ʪʦʣʴʢʦ ʠʟ ʙʝʣʦʡ ʤʝʜʚʝʞʴʝʡ ʰʝʨʩʪʠ. ɺʩʝ ʢʦʩʪʥʦ-

ʰʝʨʩʪʥʳʝ ʦʩʪʘʥʢʠ ʥʘʡʜʝʥʳ ʚ ʨʘʡʦʥʝ ʤ. ʉʧʦʨʳʡ ʅʦʚʦʣʦʢ. 

ʇʨʠ ʪʱʘʪʝʣʴʥʦʤ  ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʣʠʟʢʦʛʦ ʧʦ ʢʦʥʬʠʛʫʨʘ-

ʮʠʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʤ. ʆʧʘʩʥʳʡ, ʥʘʭʦʜʷʱʝʛʦ-

During survey in the area of Ledyanaya Gavan bay 

on the Cape Sporyi Navolok we found bone re-

mains of 7 polar bears. Almost all of them were 

found in spray zone, three remains were on ñmatò 

of bear hair. In two cases there were remains of a 

cub and a young animal, the rest ï remains of 

adult bears. Occipital bone of the young bear was 

broken by bite and lower canines were broken. On 

the cape we also found pieces of polar bear sum-

mer hide with traces of blood. All of these findings 

indicate about fierce conflicts between the bears. 

Many polar bear feces consisting of only polar 

bear hair were found around. All bone and skin 

remains were found on the Cape Sporyi Navolok 

only. Thorough inspection of similar cape Opasnyi 

150 km southwest of the Cape Sporyi Navolok did 

not reveal any similar remains. 
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ʩʷ 150 ʢʤ ʶʛʦ-ʟʘʧʘʜʥʝʝ, ʧʦʜʦʙʥʳʭ ʥʘʭʦʜʦʢ ʥʝ ʦʙʥʘʨʫʞʝ-

ʥʦ. 

ʅʘʡʜʝʥʥʳʡ ʥʘ ʧʦʙʝʨʝʞʴʝ ʟʘʣʠʚʘ ʃʝʜʷʥʘʷ ɻʘʚʘʥʴ ʩʚʝʞʠʡ 

ʠʶʣʴʩʢʦ-ʘʚʛʫʩʪʦʚʩʢʠʡ ʧʦʤʸʪ ʩʦʩʪʦʷʣ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ 

ʤʝʜʚʝʞʴʝʡ ʰʝʨʩʪʠ, ʤʝʣʢʠʭ (ʜʦ 2 ʩʤ) ʬʨʘʛʤʝʥʪʦʚ ʢʦʩʪʝʡ ʠ 

ʧʝʨʴʝʚ ʧʪʠʮ. ɺʩʪʨʝʯʝʥʥʘʷ ʥʘʤʠ ʥʘ ʤʳʩʫ ʉʧʦʨʳʡ ʅʘʚʦʣʦʢ 

ʤʝʜʚʝʜʠʮʘ ʩ ʧʦʣʫʪʦʨʘʛʦʜʦʚʘʣʳʤ ʤʝʜʚʝʞʦʥʢʦʤ ʠʤʝʣʘ ʜʚʝ 

ʧʦʩʪʦʷʥʥʳʭ ʣʸʞʢʠ ʚ 50 ʠ 200 ʤ ʦʪ ʙʝʨʝʛʘ. ʆʙʥʘʨʫʞʝʥʥʳʡ 

ʨʷʜʦʤ ʩ ʣʝʞʢʘʤʠ ʧʦʤʸʪ ʚʢʣʶʯʘʣ ʰʝʨʩʪʴ ʠ ʢʦʩʪʠ ʤʝʜʚʝʜʷ 

(70%), ʬʨʘʛʤʝʥʪʳ ʨʦʛʦʚʳʭ ʯʝʭʣʦʚ ʤʝʜʚʝʞʴʠʭ ʢʦʛʪʝʡ, ʧʦ-

ʣʝʪʥʳʝ ʠ ʨʫʣʝʚʳʝ ʧʝʨʴʷ ʧʪʠʮ (ʛʘʛʠ, ʧʦʤʦʨʥʠʢʠ ʠ ʯʘʡʢʠ ï 

ʦʢʦʣʦ 20%), ʣʘʤʠʥʘʨʠʶ (10%).  

ʇʨʠʚʝʜʝʥʥʳʝ ʬʘʢʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʪʝʢʫ-

ʱʝʤ ʣʝʪʥʝʤ ʩʝʟʦʥʝ ʜʣʷ ʤʝʜʚʝʜʝʡ ʂʘʨʩʢʦʛʦ ʙʝʨʝʛʘ ʅʦʚʦʡ 

ɿʝʤʣʠ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʥʝʢʨʦʬʘʛʠʷ ʠ ʢʘʥʥʠʙʘʣʠʟʤ. ɺʝʨʦ-

ʷʪʥʘʷ ʧʨʠʯʠʥʘ ï ʩʢʫʜʥʘʷ ʢʦʨʤʦʚʘʷ ʙʘʟʘ ʠ ʨʘʥʥʠʝ ʩʨʦʢʠ 

ʩʭʦʜʘ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ. ɺ ʪʝʢʫʱʝʤ ʩʝʟʦʥʝ ʣʴʜʳ ʦʪʦʰʣʠ 

ʦʪ ʅʦʚʦʡ ɿʝʤʣʠ ʚ ʩʝʨʝʜʠʥʝ ʠʶʥʷ. ɿʘ ʚʨʝʤʷ ʘʚʠʘʫʯʝʪʦʚ 

ʥʘʤʠ ʚʩʪʨʝʯʝʥʳ ʝʜʠʥʠʯʥʳʝ ʪʶʣʝʥʠ ï 3 ʤʦʨʩʢʠʭ ʟʘʡʮʘ 

(Erignathus barbatus) ʥʘ ʛʘʣʝʯʥʦʤ ʦʩʪʨʦʚʢʝ ʚ 5 ʢʤ ʦʪ ʧ-ʦʚʘ 

ʄʘʪʫʩʝʚʠʯʘ ʠ 1 ʛʨʝʥʣʘʥʜʩʢʠʡ ʪʶʣʝʥʴ (Histrophoca 

groenlandica) ʚ ʨʘʡʦʥʝ ʣʝʜʥʠʢʘ ʈʦʞʜʝʩʪʚʝʥʩʢʦʛʦ. ɺ ʨʘʡ-

ʦʥʝ ʤ. ɹʠʩʤʘʨʢ ʚʩʪʨʝʯʝʥʳ 5 ʛʨʫʧʧ ʤʦʨʞʝʡ ʧʦ 2-5 ʦʩʦ-

ʙʝʡ(ʚʩʝʛʦ 16 ʞʠʚʦʪʥʳʭ), ʧʣʳʚʫʱʠʭ ʥʘ ʩʝʚʝʨ, ʚʜʦʣʴ ʧʦʙʝ-

ʨʝʞʴʷ ʦ. ʉʝʚʝʨʥʳʡ (ʚ 50-250 ʤ ʦʪ ʫʨʝʟʘ ʚʦʜʳ). ʀʥʩʧʝʢʪʦʨʘ 

ʅʇ çʈʫʩʩʢʘʷ ɸʨʢʪʠʢʘè ʩʦʦʙʱʠʣʠ, ʯʪʦ 8.08.2012 ʧʨʠ ʦʙ-

ʩʣʝʜʦʚʘʥʠʠ ʩ ʣʦʜʢʠ ʧʦʙʝʨʝʞʴʷ ʶʞʥʝʝ ʤ. ɾʝʣʘʥʠʷ ʥʝʦʜ-

ʥʦʢʨʘʪʥʦ ʦʪʤʝʯʘʣʠ ʛʨʫʧʧʳ ʤʦʨʞʝʡ ʧʦ 3-5 ʦʩʦʙʝʡ, ʧʣʳʚʫ-

ʱʠʭ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʆʨʘʥʩʢʠʭ ʦ-ʚʦʚ, ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʟʘ 

ʜʝʥʴ ʦʥʠ ʚʩʪʨʝʪʠʣʠ ʧʦʨʷʜʢʘ 25-30 ʪʘʢʠʭ ʛʨʫʧʧ (ʦʢʦʣʦ 70-

90 ʦʩʦʙʝʡ). ʉʦ ʩʣʦʚ ʠʥʩʧʝʢʪʦʨʦʚ, ʚ ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ ʚ ʨʘʡ-

ʦʥʝ ʆʨʘʥʩʢʠʭ ʦ-ʚʦʚ ʜʝʨʞʘʣʠʩʴ 200-250 ʤʦʨʞʝʡ. 

ʅʘʙʣʶʜʝʥʠʷ ʚʳʧʦʣʥʝʥ rʚ ʨʘʤʢʘʭ ʨʘʙʦʪ ʅʂ çʈʦʩʥʝʬʪʴè 

ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ 

ʂʘʨʩʢʦʛʦ ʤʦʨʷ, ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʩʦʪʨʫʜʥʠ-

ʢʦʚ ɿɸʆ çʕʂʆʇʈʆɽʂʊè ʠ ɸɸʅʀʀ. 

Fresh July-August excrements found on the coast 

of the Ledyanaya Gavan bay consisted completely 

of polar bear hair and small (up to 2 mm) pieces of 

bird bones and feathers. On the Cape Sporyi 

Navolokwe observed a female with one yearling. 

The had two permanent beds (50 and 200 m from 

shoreline). Excrements that we found near the 

beds consisted of hair and bones of polar bears 

(70%), fragments of polar bear claws, feathers of 

eider ducks, skua gulls and gulls ï about 20%), 

and laminaria (10%). 

Above data indicate that necrophagy and cannibal-

ism are characteristic for polar bears on the Kara 

Sea coast of the Novaya Zemlya in recent summer. 

Probable reason for this was poor food availability 

and yearly retreat of sea ice. In 2012 sea ice re-

treated from the Novaya Zemlya in mid-June. Dur-

ing aerial surveys we observed few seals: 3 beard-

ed seals (Erignathus barbatus) hauled out on small 

pebbly isle 5 km away from Matusevicha peninsu-

la; one harp seal (Histrophoca groenlandica) near 

Rozhdestvenskogo glacier. Near Cape Bismark we 

observed 5 groups of 2-5 walruses (total 16 ani-

mals) swimming northward along the coast (50-

250 m offshore). Inspectors of the ñRusskaya Ark-

tikaò National Park informed us that on August 8, 

2012 they inspected on boat the coast south of the 

Cape Zhelaniya and sighted 70-90 walruses in 25-

30 groups moving towards Oranskie Islands. Ac-

cording to the inspectors 200-250 walruses oc-

curred in the area of the island in early August. 

The work was performed with participation of 

employees of Close corporation ñEcoprojectò and 

Arctic and Antarctic Research Institute in course 

of project of the oil company ñRosneftò on study 

of nature-climate conditions of the Kara Sea re-

gion.  
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ɸʚʠʘʫʯʝʪʳ, ʧʨʦʚʦʜʠʤʳʝ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫ-

ʜʦʚʘʥʥʳʭ ʩʘʤʦʣʝʪʦʚ ʠ ʚʝʨʪʦʣʝʪʦʚ ï ʪʨʘʜʠʮʠʦʥʥʳʡ ʤʝ-

ʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʨʩʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ɹʝʣʴʢʦʚʠʯ 1960). ɺ ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ 

ʩʚʷʟʠ ʩ ʙʫʨʥʳʤ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩ 

ʠʥʪʝʨʝʩ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʵʪʠʭ ʮʝʣʷʭ ʨʘʟ-

ʣʠʯʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʨʝʜʩʪʚ: ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ʩʚʝʨʭʣʝʛʢʦʡ ʘʚʠʘʮʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʪʦʜʝʣʴʪʘʧʣʘʥʦʚ ʠ 

ʤʦʪʦʧʘʨʘʧʣʘʥʦʚ (Shpak 2011)), ʘ ʪʘʢʞʝ ʙʝʩʧʠʣʦʪʥʳʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ) (Hodgson et al. 2010). 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ çʙʦʣʴʰʦʡè 

ʘʚʠʘʮʠʠ ʧʨʠʤʝʥʝʥʠʝ ɹʇʃɸ ʠʤʝʝʪ ʨʷʜ ʦʯʝʚʠʜʥʳʭ ʧʨʝ-

ʠʤʫʱʝʩʪʚ: ʥʠʟʢʠʡ ʨʠʩʢ ʜʣʷ ʧʝʨʩʦʥʘʣʘ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʲʝʤʢʠ ʥʘ ʥʠʟʢʠʭ ʚʳʩʦʪʘʭ 

ʠ ʚʙʣʠʟʠ ʦʙʲʝʢʪʦʚ. ʆʜʥʘʢʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʙʝʩʧʠ-

ʣʦʪʥʳʭ ʘʚʠʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʣʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ 

ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʠʣʴʥʦ ʩʜʝʨʞʠʚʘʶʪ ʠʭ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʛʨʘʞʜʘʥ-

ʩʢʦʡ ʩʬʝʨʝ (ɿʠʥʯʝʥʢʦ 2011). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʮʝʣʳʡ ʩʧʝʢʪʨ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ ʟʘʜʘʯ (ʥʘʧʨʠʤʝʨ, ʚʦʟʜʫʰʥʦʝ 

ʥʘʙʣʶʜʝʥʠʝ ʠ ʬʦʢʘʣʴʥʳʡ ʫʯʝʪ), ʨʝʰʠʪʴ ʢʦʪʦʨʳʝ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʘʚʠʘʤʦʜʝʣʠ.  

ʄʳ ʧʨʦʪʝʩʪʠʨʦʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʝʜʦʨʦ-

ʛʠʭ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦ ʧʠʣʦʪʠʨʫʝʤʳʭ ʣʝʪʘ-

ʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ï ʨʘʜʠʦʫʧʨʘʚʣʷʝʤʳʭ ʘʚʠʘʤʦʜʝʣʝʡ 

ʩʘʤʦʣʝʪʥʦʛʦ ʪʠʧʘ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʙʨʝʞʥʳʭ ʢʠʪʦ-

ʦʙʨʘʟʥʳʭ. ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʩʢʦʧ-

ʣʝʥʠʠ ʙʝʣʫʭ (Delphinapterus leucas) ʫ ʤ. ɹʝʣʫʞʠʡ ʦ-ʚʘ 

ʉʦʣʦʚʝʮʢʠʡ ʚ ɹʝʣʦʤ ʤʦʨʝ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʜʚʝ ʘʚʠʘʤʦʜʝ-

ʣʠ ʩ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ: 1) ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ FPV 

(First Person View) ʩʘʤʦʣʝʪ (ʨʘʟʤʘʭ ʢʨʳʣʴʝʚ - 1,67 ʤ) ʩ 

ʪʦʣʢʘʶʱʠʤ ʚʠʥʪʦʤ ʠ 2) ʤʦʪʦʧʣʘʥʝʨ (ʨʘʟʤʘʭ ʢʨʳʣʴʝʚ ï 2 

ʤ) ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʳ (ʈʠʩ. 1). ɹʦʨʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

(ʵʣʝʢʪʨʦʥʠʢʘ ʠ ʚʠʜʝʦʢʘʤʝʨʳ) ʙʳʣʦ ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʦ. 

ʆʪʜʝʣʴʥʳʝ ʫʟʣʳ ʃɸ ʧʦʜʚʝʨʛʥʫʪʳ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʜʦʟʘ-

Specially equipped planes and helicopters conduct-

ing aerial surveys are traditionally used with an aim 

of studying the distribution and abundance of marine 

mammals (ɹʝʣʴʢʦʚʠʯ 1960). Recently, with the 

rapid development of technology, there is a growing 

interest in the use of various alternative means to 

pursue the above-mentioned aims: ultralight aircrafts 

(including powered hang-gliders and powered para-

gliders (Shpak 2011)), and unmanned aerial vehicles 

(UAVs) (Hodgson et al. 2010). 

Compared to large aircrafts, UAVs have a number 

of obvious advantages: a low-risk environment for 

vehicle operators, cost-effectiveness, operational 

efficiency, a possibility of video-recording at low 

heights and close-up video-recording. However, 

high costs of unmanned aircraft systems and diffi-

culties in getting licenses to fly UAVs currently im-

pede the broad application of these devices in the 

civil sphere (ɿʠʥʯʝʥʢʦ 2011). At the same time, 

studies of marine mammals comprise a wide range 

of relatively simple tasks, for example aerial surveys 

or focal observations. It seems these tasks can be 

solved using much more accessible technologies, 

such as specialized radio controlled aircrafts.  

We tested whether it was possible to apply inexpen-

sive small-sized remotely piloted vehicles (radio 

controlled airplanes) in observations of coastal ceta-

ceans. The work was conducted at the site of the 

reproductive aggregation of beluga whales (Del-

phinapterus leucas) off Cape Beluzhy on Solovetsky 

Island in the White Sea. We used two electric-

powered model aircrafts: 1) a pusher type FPV (First 

Person View) specialized plane (wingspread: 1.67 

m), and 2) a classic motor glider (wingspread: 2 m) 

(Fig. 1). On-board equipment (electronics and video 

cameras) was hermetically sealed. Some parts of the 

aircraft were made waterproof. We launched the 

aircraft by hand. The aircraft landed on unprepared 
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ʱʠʪʥʦʡ ʦʙʨʘʙʦʪʢʝ. ɿʘʧʫʩʢ ʃɸ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʨʫʢ, ʧʦ-

ʩʘʜʢʘ ï ʥʘ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʧʣʦʱʘʜʢʫ, ʧʦʢʨʳʪʫʶ ʪʨʘ-

ʚʦʡ. ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʫʣʴʪʘ ʜʠ-

ʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʭʦʨʦʰʝʡ ʚʠʜʠʤʦ-

ʩʪʠ ʤʦʜʝʣʠ. ʇʦʣʝʟʥʘʷ ʥʘʛʨʫʟʢʘ ʚʢʣʶʯʘʣʘ ʚʠʜʝʦʢʘʤʝʨʳ 

ʧʝʨʝʜʥʝʛʦ, ʙʦʢʦʚʦʛʦ ʠ ʥʠʞʥʝʛʦ ʦʙʟʦʨʘ. ʂʘʤʝʨʳ ʜʘʚʘʣʠ 

ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (HD ʬʦʨʤʘʪ). 

grass field. Control over the model aircraft was ex-

ercised through a remote control device (transmit-

ter), and the aircraft was flown within its good visi-

bility. The payload was composed of a forward-

facing, a side-facing and down-looking cameras 

with HD video recording. 

 
ʈʠʩ. 1. ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʚʦʟʜʫʰʥʦʡ ʩʲʝʤʢʠ: ʘ - ʤʦʪʦʧʣʘʥʝʨ  Radian Parkzone, ʙ ï FPV ʩʘʤʦʣʝʪ Skywalker 

TM, ʚ - ʧʫʣʴʪ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ Spectrum Dx6i, ʛ - ʬʦʪʦʚʠʜʝʦʢʘʤʝʨʘ Hero 2 HD, ʜ - ʩʪʨʘʭʫʶʱʘʷ ʣʦʜʢʘ 

Fig. 1. Equipment for aerial surveys: a ï Radian Parkzone motor glider, b ï Skywalker FPV plane, c ï Spectrum 

Dx6i transmitter, d ï Hero 2 HD photo and video camera, e ï stand-by boat 

ɺʩʝʛʦ ʚ ʧʝʨʠʦʜ ʩ 3 ʧʦ 12 ʘʚʛʫʩʪʘ ʙʳʣʦ ʩʦʚʝʨʰʝʥʦ 7 ʪʝ-

ʩʪʦʚʳʭ ʠ 30 ʨʘʙʦʯʠʭ ʧʦʣʝʪʦʚ ʦʙʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-

ʩʪʴʶ ʦʢʦʣʦ 7 ʯʘʩʦʚ. ʇʦʣʝʪʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ ʦʪʩʫʪ-

ʩʪʚʠʠ ʦʩʘʜʢʦʚ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ï ʥʝ ʙʦʣʝʝ 5 ʤ/ʩ. ʇʨʘʢ-

ʪʠʯʝʩʢʘʷ ʜʘʣʴʥʦʩʪʴ ʧʦʣʝʪʦʚ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 400 ʤ, ʚʳ-

ʩʦʪʘ ʦʪ 10 ʜʦ 100 ʤ, ʩʢʦʨʦʩʪʴ ʦʪ 0 (ʟʘʚʠʩʘʥʠʝ ʧʣʘʥʝʨʘ) 

ʜʦ 40 ʢʤ/ʯ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪ 15 ʜʦ 30 ʤʠʥ. ʅʝʜʘ-

ʣʝʢʦ ʦʪ ʤʝʩʪʘ ʟʘʧʫʩʢʘ ʥʘʭʦʜʠʣʘʩʴ ʩʪʨʘʭʫʶʱʘʷ ʣʦʜʢʘ. 

ʆʙʝ ʤʦʜʝʣʠ ʠʤʝʣʠ ʭʦʨʦʰʠʝ ʣʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʦʪʣʠʯʘʣʠʩʴ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʦʣʝʪʘ ʠ ʣʝʛʢʦʩʪʴʶ ʫʧʨʘʚ-

ʣʝʥʠʷ. ʇʨʠ ʧʨʦʭʦʜʝ ʃɸ ʥʘʜ ʙʝʣʫʭʘʤʠ ʥʘ ʩʚʝʨʭʤʘʣʳʭ 

ʚʳʩʦʪʘʭ (ʤʝʥʝʝ 20 ʤ) ʞʠʚʦʪʥʳʝ ʤʦʛʣʠ ʧʨʦʷʚʣʷʪʴ ʩʣʘ-

ʙʫʶ ʥʝʛʘʪʠʚʥʫʶ ʨʝʘʢʮʠʶ. ʉʦʙʨʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠ-

ʛʦʜʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʦʟʨʘʩʪʥʦ-

On the whole, 7 test flights and 30 operational flights 

were performed from August 3 through August 12, 

involving about 7 hours flying. The flights were per-

formed in the absence of precipitation and at wind 

speed of no more than 5 m/s. The practical range of 

flights was 400 m; flight altitude: 10-100 m; speed: 

from 0 (hovering) to 40 km/h; flight duration: 15-30 

minutes. There was a stand-by boat near the launch 

site. Both models showed high flight performance, 

flight stability, and ease of operation. While flying 

over beluga whales, at ultra-low heights (less than 20 

m), the aircrafts sometimes caused a slight negative 

response in the animals. The data collected can be 

used to assess the abundance and age and sex struc-
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ʧʦʣʦʚʦʛʦ ʩʦʩʪʘʚʘ ʛʨʫʧʧ ʙʝʣʫʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʭ ʧʦʚʝʜʝʥʠʷ (ʈʠʩ. 2). ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʃɸ, ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘ ʘʵʨʦʬʦʪʦʩʲʝʤʢʝ, ʚʦʟʤʦʞʥʦ ʧʦʣʫ-

ʯʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʬʦʪʦʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

ture of the beluga whale groups or to study behavior 

of beluga whales (Fig. 2). If we use aircrafts that are 

specially equipped for aerial photography and video 

recording, we can get data for photo-identification. 
 

 

ʈʠʩ. 2. ʉʪʦʧʢʘʜʨʳ ʚʦʟʜʫʰʥʦʡ ʚʠ-

ʜʝʦʟʘʧʠʩʠ: ʘ ï ʵʣʝʤʝʥʪʳ ʧʦʣʦʚʦ-

ʛʦ ʧʦʚʝʜʝʥʠʷ ʙʝʣʫʭ; ʙ, ʚ ï ʛʨʫʧ-

ʧʳ ʙʝʣʫʭ ʩ ʜʝʪʝʥʳʰʘʤʠ 

Fig. 2. Still images captured during 

video recording: a ï elements of 

the mating behavior of beluga 

whales; b, c ï mother-calf groups 

 

ɺʳʧʦʣʥʝʥʥʳʝ ʧʦʣʝʪʳ ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ. ɼʣʷ ʪʦʯʥʦʛʦ ʥʘʚʝʜʝʥʠʷ ʥʘ ʮʝʣʴ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ FPV ʩʠʩʪʝʤʳ (ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʢʘʤʝʨʳ, ʧʨʝ-

ʜʘʶʱʝʡ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʟʚʫʢ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ). ʂʨʦʤʝ ʪʦʛʦ, 

ʜʣʷ ʧʦʣʝʪʦʚ ʥʘ ʙʦʣʴʰʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʙʘʟʳ (ʜʘʣʝʝ 600-1000 

ʤ) ʢʨʘʡʥʝ ʞʝʣʘʪʝʣʴʥʦ ʦʩʥʘʱʝʥʠʝ ʃɸ ʘʚʪʦʧʠʣʦʪʦʤ, ʧʨʠʙʦ-

ʨʘʤʠ ʪʝʣʝʤʝʪʨʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʣʝʪʘ. ɼʣʷ ʚʦʟʜʫʰʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʙʝʣʫʭʘʤʠ ʚ ʙʣʠʞʥʝʡ ʟʦʥʝ (ʜʦ 200 ʤ) 

ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʠʪ ʤʘʣʦʨʘʟʤʝʨʥʳʡ ʤʥʦʛʦʨʦ-

Based on the performed flights, the following rec-

ommendations have been developed. For precise 

targeting, an FPV system (a television camera 

transmitting images and sound via a radio chan-

nel) should be used. Besides, an autopilot, teleme-

try devices, and flight stabilization devices are 

highly recommended for long distance flights 

(600-1000 m). Small-size multicopters (multirotor 

aircrafts) are best for aerial surveys of beluga 
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ʪʦʨʥʳʡ ʚʝʨʪʦʣʝʪ (ʤʫʣʴʪʠʢʦʧʪʝʨ). ɺ ʩʨʝʜʥʝʡ ʟʦʥʝ (ʦʪ 200 

ʜʦ 1000 ʤ) ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʤʦʪʦʧʣʘʥʝʨ, ʚ 

ʜʘʣʴʥʝʡ ʟʦʥʝ (ʙʦʣʝʝ 1000 ʤ) ï FPV ʩʘʤʦʣʝʪ. ʇʨʠ ʙʣʠʟʢʦʤ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʙʝʣʫʭ (ʥʝ ʜʘʣʝʝ 300 ʤ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘ-

ʥʝʨʘ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʯʝʤ ʩʘʤʦʣʝʪʘ. ʇʣʘʥʝʨ ï ʫʥʠʚʝʨ-

ʩʘʣʴʥʳʡ ʃɸ, ʧʨʠʛʦʜʥʳʡ ʢʘʢ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʦʢʘʣʴʥʳʭ 

ʤʘʨʰʨʫʪʥʳʭ ʫʯʝʪʦʚ, ʪʘʢ ʠ ʜʣʷ ʚʦʟʜʫʰʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʤʘʣʦʧʦʜʚʠʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ʇʦʣʝʟʥʘʷ ʥʘʛʨʫʟʢʘ ʧʣʘʪʬʦʨ-

ʤʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʜʦʣʞʥʘ 

ʚʢʣʶʯʘʪʴ ʜʚʘ ʙʣʦʢʘ ʧʨʠʙʦʨʦʚ: 1) ʪʝʣʝʢʘʤʝʨʫ ʧʝʨʝʜʥʝʛʦ 

ʦʙʟʦʨʘ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʠʣʦʪʠʨʦʚʘʥʠʷ ʃɸ ʠ 2) ʙʣʦʢ 

ʨʝʛʠʩʪʨʘʮʠʠ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʠʜʝʦʢʘʤʝʨʳ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝ-

ʰʝʥʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʝʤʦʛʦ ʬʦʪʦʘʧʧʘʨʘʪʘ ʠ ʪʝʣʝ-

ʢʘʤʝʨʳ ʥʠʞʥʝʛʦ ʦʙʟʦʨʘ, ʚʳʧʦʣʥʷʶʱʝʡ ʨʦʣʴ ʚʠʜʦʠʩʢʘʪʝʣʷ. 

ɺ ʙʫʜʫʱʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʃɸ ʧʨʠʙʣʠ-

ʟʠʪ ʘʚʠʘʤʦʜʝʣʠ ʢ ʫʨʦʚʥʶ ʧʦʣʥʦʮʝʥʥʳʭ ʙʝʩʧʠʣʦʪʥʳʭ 

ʘʚʠʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʩʜʝʣʘʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʢʨʘʡʥʝ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʤ. 

whales at near-field sites (up to 200 m). Motor-

gliders are optimal for average distances (200-

1000 m), and FPV planes are optimal for long 

distance flights (over 1000 m). When beluga 

whales are a short distance away (not more than 

300 m), a glider is preferred to a plane. A glider is 

a multi-purpose aircraft that is suitable both for 

local route surveys and aerial observation of slow-

moving animals. The payload of the aircraft used 

to study marine mammals should include the fol-

lowing devices: 1) a forward-facing television 

camera that is needed to pilot the aircraft, and 2) a 

recording unit that comprises an HD camcorder, a 

remote-control camera, and a down-looking cam-

era that serves as a range-finder. 

In the future, automation of the aircraft control 

systems will bring model aircrafts nearer to full-

scale unmanned aircraft systems, which will make 

them quite useful in studies of marine mammals. 
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ɹʝʣʫʭʘ (Delphinapterus leucas) ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢ-

ʪʠʚʥʳʭ ʚ ʘʢʫʩʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʚʠʜʦʚ ʟʫʙʘʪʳʭ ʢʠʪʦ-

ʦʙʨʘʟʥʳʭ. ʆʥʘ ʦʙʣʘʜʘʝʪ ʙʦʛʘʪʳʤ ʚʦʢʘʣʴʥʳʤ ʨʝʧʝʨʪʫʘ-

ʨʦʤ, ʘ ʝʝ ʘʢʫʩʪʠʯʝʩʢʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʢʦʥʪʝʢʩʪʘ, ʨʘʟʤʝʨʘ ʠ ʩʦʩʪʘʚʘ 

ʛʨʫʧʧ (ɹʝʣʴʢʦʚʠʯ ʠ ʑʝʢʦʪʦʚ 1990, ɹʝʣʠʢʦʚ ʠ ɹʝʣʴʢʦʚʠʯ 

2003, ɹʝʣʠʢʦʚ 2006, Sjare and Smith 1986, Faucher 1988). 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʧʠʩʘʥʳ ʘʢʫʩʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ 

ʙʝʣʫʭ ɺʳʩʦʢʦʡ ʢʘʥʘʜʩʢʦʡ ɸʨʢʪʠʢʠ (Sjare and Smith 

1986), ʟʘʣʠʚʘ ʉʚʷʪʦʛʦ ʃʘʚʨʝʥʪʠʷ (Faucher 1988), ɸʤʫʨ-

ʩʢʦʛʦ ʣʠʤʘʥʘ (ɹʝʣʴʢʦʚʠʯ ʠ ʑʝʢʦʪʦʚ 1990), ʟʘʣʠʚʘ ɹʨʠ-

ʩʪʦʣʴ ʥʘ ɸʣʷʩʢʝ (Angiel 1997), ɹʝʣʦʛʦ ʤʦʨʷ (ɹʝʣʴʢʦʚʠʯ 

ʠ ʑʝʢʦʪʦʚ 1990, ɹʝʣʠʢʦʚ 2006, ɹʝʣʴʢʦʚʠʯ ʠ ʜʨ. 2010), 

ɻʫʜʟʦʥʦʚʘ ʟʘʣʠʚʘ (Chmelnitsky and Ferguson 2009) ʠ ʙʝ-

ʣʫʭ ʦ-ʚʘ ʐʧʠʮʙʝʨʛʝʥ (Karlsen et al. 2002). ɺ ʭʦʜʝ ʵʪʠʭ 

ʨʘʙʦʪ ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ ʨʘʟʣʠʯʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ (ʪ.ʝ. ʤʝʞʧʦʧʫʣʷʮʠʦʥ-

ʥʦʡ) ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʙʝʣʫʭ. 

ʆʜʥʘʢʦ ʧʦʢʘ ʪʦʯʥʦ ʥʝʷʩʥʦ, ʢʘʢʦʡ ʠʤʝʥʥʦ ʬʝʥʦʤʝʥ ʦʪ-

ʨʘʞʘʶʪ ʚʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ. ʗʚʣʷʶʪʩʷ ʣʠ ʦʥʠ ʧʨʦʷʚ-

ʣʝʥʠʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʣʠ ʞʝ ʦʙʫʩʣʦʚ-

ʣʝʥʳ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʥʘʧʨʠʤʝʨ, ʨʘʟʣʠʯʠʷʤʠ ʚ ʤʝ-

ʪʦʜʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʠʛʥʘʣʦʚ ʠʣʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʧʦʚʝ-

ʜʝʥʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʠʣʴʥʦʝ ʙʘʟʦʚʦʝ 

ʩʭʦʜʩʪʚʦ ʩʠʛʥʘʣʦʚ ʙʝʣʫʭ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʡ ʥʘʨʷʜʫ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʨʠ ʩʤʝʥʝ 

ʧʦʚʝʜʝʥʠʷ ʫ ʙʝʣʫʭ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʦʧʫʣʷʮʠʠ ʟʘʩʪʘʚʣʷ-

ʶʪ ʧʦʜʭʦʜʠʪʴ ʢ ʚʦʧʨʦʩʫ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦ-

ʩʪʠ ʩ ʢʨʘʡʥʝʡ ʦʩʪʦʨʦʞʥʦʩʪʴʶ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʳʡ ʠʥ-

ʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʨʘ-

ʥʝʝ ʥʝʠʟʫʯʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʙʝʣʫʭ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ ʤʘʪʝʨʠ-

ʘʣ, ʩʦʙʨʘʥʥʳʡ ʚ ʦʜʥʦʤ ʠʟ ʩʘʤʳʭ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪ 

ʦʙʠʪʘʥʠʷ ʙʝʣʫʭʠ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʞʠʚʦʪʥʳʤʠ ʠ ʟʘʧʠʩʴ 

ʠʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʧʨʦʚʦʜʠʣʠ ʩ 26 ʠʶʣʷ ʧʦ 2 

ʩʝʥʪʷʙʨʷ 1989 ʛ. ʚ ɸʥʘʜʳʨʩʢʦʤ ʣʠʤʘʥʝ: ʚ ʨʘʡʦʥʝ çʇʘʩ-

ʩʘʞʠʨʩʢʦʛʦ ʧʨʠʯʘʣʘè ʚ ʛ. ɸʥʘʜʳʨʴ, ʘ ʪʘʢʞʝ ʚ ʨʘʡʦʥʝ 

çʈʳʙʙʘʟʳè ʚ 4 ʢʤ ʦʪ ʛʦʨʦʜʘ. ɹʝʣʫʭʠ ʙʳʣʠ ʭʦʨʦʰʦ ʘʜʘʧ-

ʪʠʨʦʚʘʥʳ ʢ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʆʥʠ ʜʝʤʦʥ-

The beluga whale (Delphinapterus leucas) is one of 

the most active Odontoceti species acoustically. It 

has a rich vocal repertory, and its acoustic signals 

vary with behavioral context, the size and composi-

tion of the groups (ɹʝʣʴʢʦʚʠʯ ʠ ʑʝʢʦʪʦʚ 1990, 

ɹʝʣʠʢʦʚ ʠ ɹʝʣʴʢʦʚʠʯ 2003, ɹʝʣʠʢʦʚ 2006, Sjare 

and Smith 1986, Faucher 1988). To date acoustic 

signals of beluga whales of the High Canadian Arctic 

(Sjare and Smith 1986), Gulf of Saint Lawrence 

(Faucher 1988), the Amur Lagoon (ɹʝʣʴʢʦʚʠʯ ʠ 

ʑʝʢʦʪʦʚ 1990), the Bristol Bay in Alaska (Angiel 

1997), the White Sea (ɹʝʣʴʢʦʚʠʯ ʠ ʑʝʢʦʪʦʚ 1990, 

ɹʝʣʠʢʦʚ 2006, ɹʝʣʴʢʦʚʠʯ ʠ ʜʨ. 2010), Hudson Bay 

(Chmelnitsky and Ferguson 2009) and beluga whales 

of the Spitsbergen Island (Karlsen et al. 2002) have 

been described. Those studies revealed a number of 

differences that may indicate geographical, i.e., inter-

population variability. However, it is not quite clear 

what phenomenon is manifested by the differences 

revealed. Are they the manifestation of geographical 

variability or determined by other factors, e.g., the 

methods of classification of the signals: or differ-

ences in the behavioral context? In fact, the strong 

basal similarity of the signals of beluga whales along 

with considerable changes in signals in changing the 

behavior of beluga whales of the same population are 

suggestive of great care required in studies of geo-

graphical variability. In this connection, of particular 

interest are some new data on beluga populations that 

were not yet studied. 

The present study investigates some unique data col-

lected at the sites of beluga whale dwelling the hard-

est of access. The observations of the animals and 

records of their acoustic signals were performed be-

tween July 26 and September 2, 1989 in the Gulf of 

Anadyr in the çPassenger Quayè region of the city of 

Anadyr and also in the çRybbazaè region, 4 km from 

the city. The beluga whales were well adapted to 

anthropogenic impact. They demonstrated various 
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ʩʪʨʠʨʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʧʦʚʝʜʝʥʠʷ, ʩʨʝʜʠ ʢʦʪʦ-

ʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʩʦʙʦ ʚʳʜʝʣʠʪʴ ʣʦʢʘʣʴʥʳʝ ʤʠʛʨʘʮʠʠ 

(ʚ ʦʩʥʦʚʥʦʤ, ʚʚʝʨʭ ʧʦ ʨʝʢʝ) ʠ ʧʦʠʩʢʦʚʦ-ʦʭʦʪʥʠʯʴʝ ʧʦ-

ʚʝʜʝʥʠʝ. ɼʣʷ ʟʘʧʠʩʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʮʠʦʥʘʨʥʳʝ ʩʬʝ-

ʨʠʯʝʩʢʠʝ (ʜʠʘʤʝʪʨ 50 ʤʤ) ʛʠʜʨʦʬʦʥʳ ʩ ʧʨʝʜʫʩʠʣʠʪʝʣʷ-

ʤʠ. ʈʝʛʠʩʪʨʘʮʠʶ ʚʝʣʠ ʥʘ ʢʘʩʩʝʪʥʳʝ ʤʘʛʥʠʪʦʬʦʥʳ ɺʝʩʥʘ 

212-1 ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʠʤ ʯʘʩʪʦʪʥʳʤ ʦʪʚʝʪʦʤ ʜʦ 12 

ʢɻʮ. ɺʩʝʛʦ ʟʘ ʩʝʟʦʥ ʩʜʝʣʘʥʦ 30 ʯ ʘʢʫʩʪʠʯʝʩʢʠʭ ʟʘʧʠʩʝʡ. 

ʆʮʠʬʨʦʚʢʫ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʇʂ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ Adobe Audition 1.0., ʠʩʧʦʣʴʟʫʷ ʯʘʩʪʦʪʫ ʜʠʩ-

ʢʨʝʪʠʟʘʮʠʠ 48 ʢɻʮ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʝʨʮʝʧʪʠʚʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ 

ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʫʢʦʪʩʢʠʝ ʙʝʣʫʭʠ ʠʟʣʫʯʘʶʪ ʟʚʫʢʠ 

ʚʩʝʭ ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ ʙʘʟʦʚʳʭ ʢʘʪʝʛʦʨʠʡ. ʉʠʛʥʘʣʳ ʙʳ-

ʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʟʘʧʠʩʷʤ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʆʙ-

ʱʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʠʟʘʮʠʠ ʙʳʣ ʩʨʝʜʥʠʤ ʠʣʠ ʥʠʟʢʠʤ. 

ʅʘʙʣʶʜʘʣʦʩʴ ʧʦʜʘʚʣʷʶʱʝʝ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʪʦʥʘʣʴʥʳʭ 

ʩʠʛʥʘʣʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʬʦʨʤʳ 

ʢʦʥʪʫʨʘ ʪʦʥʘʣʴʥʳʝ ʩʠʛʥʘʣʳ (n=510) ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠ-

ʨʦʚʘʥʳ ʥʘ 30 ʪʠʧʦʚ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʠʛʥʘʣʦʚ ʚʘʨʴʠʨʦʚʘ-

ʣʘ ʦʪ 22 ʜʦ 3727 ʤʩ ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʚ 712 ʤʩ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʦʩʥʦʚʥʦʛʦ ʪʦʥʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 

1,0 ʜʦ 18,1 ʢɻʮ ʧʨʠ ʩʨʝʜʥʝʤ ï 5,5 ʢɻʮ. ɺ ʘʢʫʩʪʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʧʨʝʦʙʣʘʜʘʣʠ ʢʦʨʦʪʢʠʝ ʠ ʩʨʝʜʥʠʝ ʩʠʛʥʘʣʳ, 

ʟʚʫʢʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʝʝ 1,0 ʩ ʩʦʩʪʘʚʠʣʠ ʚʩʝʛʦ 21% ʚʩʝʭ 

ʩʚʠʩʪʦʚ. ʂʘʢ ʠ ʫ ʙʝʣʦʤʦʨʩʢʠʭ ʞʠʚʦʪʥʳʭ, ʚ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʦʩʥʦʚʥʦʛʦ ʪʦʥʘ ʫ ʯʫʢʦʪʩʢʠʭ 

ʙʝʣʫʭ ʠʤʝʣʩʷ ʧʨʦʚʘʣ ʚ ʨʘʡʦʥʝ 5,5 ʢɻʮ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʩʝ 

ʪʠʧʳ ʪʦʥʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʢʘʪʝ-

ʛʦʨʠʠ: ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ (ɺʏʊ) ï 11 ʪʠʧʦʚ (ʚʳʰʝ 5 ʢɻʮ) 

ʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ (ʅʏʊ) ï 19 ʪʠʧʦʚ (ʥʠʞʝ 5 ʢɻʮ). ɺʏʊ 

ʩʦʩʪʘʚʠʣʠ 37,7% ʚʩʝʭ ʩʚʠʩʪʦʚ, ʅʏʊ ï 62,3%. ʉʚʠʩʪʳ 

ʯʫʢʦʪʩʢʠʭ ʙʝʣʫʭ ʠʤʝʣʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʫʶ ʛʘʨʤʦʥʠʯʝ-

ʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʨʠʯʝʤ ʫ 48,5% ʩʠʛʥʘʣʦʚ ʦʥʘ ʧʦʣʥʦ-

ʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣʘ. ʂʦʣʠʯʝʩʪʚʦ ʛʘʨʤʦʥʠʢ ʚʘʨʴʠʨʦʚʘʣʦ 

ʦʪ 1 (ʪʦʣʴʢʦ ʯʘʩʪʦʪʘ ʦʩʥʦʚʥʦʛʦ ʪʦʥʘ) ʜʦ 10 ʧʨʠ ʩʨʝʜʥʝʤ 

1,9. ʇʨʠ ʵʪʦʤ ʫ 82% ʩʚʠʩʪʦʚ ʜʦʤʠʥʘʥʪʥʦʡ ʷʚʣʷʣʘʩʴ ʯʘ-

ʩʪʦʪʘ ʦʩʥʦʚʥʦʛʦ ʪʦʥʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʚʠʩʪʦʚ ʠʤʝʣʠ ʧʨʦ-

ʩʪʫʶ ʬʦʨʤʫ ʯʘʩʪʦʪʥʦʛʦ ʢʦʥʪʫʨʘ. ʀʟʛʠʙʳ (1,8Ñ0,9; ʫ 

6,1% ʩʚʠʩʪʦʚ) ʠ ʩʢʘʯʢʦʦʙʨʘʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ 

(2,8Ñ3,2; ʫ 3,7% ʩʚʠʩʪʦʚ) ʙʳʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʠ. 

ʊʦʯʢʠ ʧʝʨʝʛʠʙʘ ʥʘʙʣʶʜʘʣʠʩʴ ʫ 32% ʩʚʠʩʪʦʚ. ʉʨʝʜʥʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʧʝʨʝʛʠʙʘ ʥʘ ʩʠʛʥʘʣ ʨʘʚʥʷʣʦʩʴ 2,9, ʧʨʠ 

ʨʘʟʤʘʭʝ ʦʪ 0 ʜʦ 35. 

ɺ ʮʝʣʦʤ ʪʦʥʘʣʴʥʳʝ ʩʠʛʥʘʣʳ ʯʫʢʦʪʩʢʠʭ ʙʝʣʫʭ ʩʭʦʞʠ ʩ 

ʪʘʢʦʚʳʤʠ ʫ ʞʠʚʦʪʥʳʭ ʜʨʫʛʠʭ ʧʦʧʫʣʷʮʠʡ. ɼʠʘʧʘʟʦʥʳ 

ʚʘʨʴʠʨʦʚʘʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʯʫʢʦʪʩʢʠʭ ʠ ʙʝʣʦʤʦʨʩʢʠʭ ʙʝʣʫʭ ʚʝʩʴʤʘ ʩʭʦʜʥʳ. ɺ ɸʥʘ-

ʜʳʨʩʢʦʤ ʟʘʣʠʚʝ ʥʘʙʣʶʜʘʣʠʩʴ ʚʩʝ ʦʧʠʩʘʥʥʳʝ ʨʘʥʝʝ ʙʘ-

ʟʦʚʳʝ ʢʦʥʪʫʨʥʳʝ ʪʠʧʳ, ʘ ʪʘʢʞʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʜʣʷ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʠʧʳ çʧʠʩʢè (W1) ʠ çʱʝʙʝʪè 

forms of behavior among which were local migra-

tions (mainly upstream) and exploratory hunting 

behavior. For record, spherically stationary hydro-

phones (50 mm) in diameter were used. The cassette 

tape recorders Spring Vesna 212-1 with a relatively 

flat frequency response up to 12 kHz were used. A 

total of 30 acoustical records were made during the 

season. Digitization of the material was performed in 

a PC, using the program Adobe Audition 1.0. at a 

frequency discretization of 48 kHz. 

Combined perceptive-instrumental analysis revealed 

that Chukotka beluga whales receive the sounds of 

all the above-described categories. The signals were 

distributed in the records in a very irregular manner. 

The general level of the signals was moderate or low. 

Tone signals greatly predominated. 

On the basis of the frequency-temporal parameters 

and the shape of the contour, tone signals (n=510) 

were classified into 30 types. The length of the sig-

nals ranged from 22 to 3727 ms at an average value 

of 712 ms, the maximal frequency of the main tone 

ranging from 1.0 ʜʦ 18.1 kHz. at an average 5.5 kHz. 

Predominating in the acoustic products were short 

and medium signals, the sounds lasting 1.0s account-

ed for 21% of all the whistles. Similar to their White 

Sea conspecifics, the distribution of the maximal 

frequency of the main tone in the Chukchi Sea belu-

ga whales showed a gap in the region of 5.5 k (HFT) 

ï 11 types (over 5 kHz) and low-frequency (LFT) ï 

19 types (below 5 kHz). HFT accounted for 37.7% of 

all the whistles. LFT, 62.3%. The whistles of Chuk-

chi beluga whales showed a non- pronounced har-

monic structure, it being totally absent in 48.5% sig-

nals. The number of harmonics ranged from 1 (only 

the frequency of the main tone) to 10 at an average 

of 1.9. In this case in 82% of the whistles, the domi-

nant was the frequency of the main tone. The majori-

ty of the whistles had a simple shape of the frequen-

cy contour. The curves (1.8Ñ0.9; in 6.1%whistles) 

and abrupt changes in the frequency (2.8Ñ3.2; in 

3.7% whistles) were relatively rare. The points of 

inflection were observed in 32% whistles. The mean 

number of the points of inflection per signal was 29, 

ranging from 0 to 35. 

Generally, the tone signals of Chukotka beluga 

whales are similar to their conspecifics from other 

populations. The ranges of variation and distribution 

of Chukotka and White Sea beluga whales are very 

similar. In the Gulf of Anadyr all the above basal 

contour types and also traditional for the Russian 

studies, ñchirpingò   (W1) and ñsqueakò (W2) were 

recorded (Fig. 1) (Table 1). An important role was 
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(W2) (ʈʠʩ. 1) (ʊʘʙʣ. 1). ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʣʠ ʫʧʣʦʱʝʥ-

ʥʳʝ ʩʠʛʥʘʣʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ 21,7% ʩʚʠʩʪʦʚ. 

played by flattened signals accounting for 21.7% of 

the whistles. 

ʊʘʙʣ. 1. ʏʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʱʠʭ ʢʘʪʝʛʦʨʠʡ ʩʠʛʥʘʣʦʚ. ʊʠʧʳ çʧʠʩʢè ï W1 ʠ çʱʝʙʝʪè ï W2, ʘ 

ʪʘʢʞʝ ʢʦʥʪʫʨʥʳʝ ʢʘʪʝʛʦʨʠʠ ʩʠʛʥʘʣʦʚ ʯʫʢʦʪʩʢʠʭ ʙʝʣʫʭ. ʇʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ. 

Table 1. Frequency-temporal parameters of the common signal categories. The types of çsqueakè ï W1 and çchirp-

ingè ï W2, and contour categories of the signals of Chukotka beluga whales. Mean arithmetic data are presented. 

ʊʠʧ ʩʚʠʩʪʘ 

Whistle type 
n 

ɼʣʠʪʝʣʴʥ., ʤʩ 

Duration, ms 

ʏʘʩʪʦʪʘ ʦʩʥʦʚʥʦʛʦ ʪʦʥʘ 

Frequency of basic tone 

ɼʦʤʠʥʘʥʪʥʘʷ ʯʘʩʪʦʪʘ, 

ʢɻʮ 

Dominating frequency ʅʘʯʘʣʴʥ. 

Starting 

ʂʦʥʝʯʥ. 

Ending 
MIN MAX  

W1, çʇʠʩʢè 18 61 5,2 5,1 4,1 5,3 4,7 

W2, çʑʝʙʝʪè 18 896 3,3 3,3 3,1 3,6 4,2 

ʇʨʷʤʳʝ 93 574 3,5 3,4 3,3 3,6 4,5 

ʅʠʩʭʦʜʷʱʠʝ 54 432 7,8 5,8 5,8 7,8 7,2 

ɺʦʩʭʦʜʷʱʠʝ 39 814 6,6 10,0 6,6 10,0 8,6 

ɺʦʩʭʦʜʷʱʝ-

ʥʠʩʭʦʜʷʱʠʝ 
19 685 8,1 7,5 7,2 11,0 9,6 

ʅʠʩʭʦʜʷʱʝ-

ʚʦʩʭʦʜʷʱʠʝ 
19 485 4,3 4,2 2,9 4,5 3,4 

ɺʦʣʥʦʦʙʨʘʟʥʳʝ 35 959 5,9 5,9 5,3 6,9 6,1 
 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʘʟʦʚʦʝ ʩʭʦʜʩʪʚʦ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʷʜ 

ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʯʝʨʪ ʩʚʠʩʪʦʚ ʯʫʢʦʪʩʢʠʭ ʙʝʣʫʭ. ʊʘʢ, ʤʳ 

ʫʞʝ ʛʦʚʦʨʠʣʠ, ʯʪʦ ʩʚʠʩʪʳ ʠʤʝʣʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʫʶ 

ʛʘʨʤʦʥʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʘʩʪʦ ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʤʠ-

ʥʠʨʦʚʘʥʠʝ ʯʘʩʪʦʪʳ ʦʩʥʦʚʥʦʛʦ ʪʦʥʘ. ɺʝʨʦʷʪʥʦ, ʵʪʠ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʙʳʣʠ ʦʙʫʩʣʦʚʣʝʥʳ ʩʧʝʮʠʬʠʢʦʡ ʠʩʧʦʣʴʟʫʝ-

ʤʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ (ʤʝʣʢʦʚʦʜʴʝ, ʩʠʣʴʥʦʝ ʪʝʯʝʥʠʝ). ɹʳ-

ʣʠ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʥʠʩʭʦʜʷʱʠʝ 

(12,6%) ʠ ʚʦʣʥʦʦʙʨʘʟʥʳʝ (8,2%) ʪʦʥʘʣʴʥʳʝ ʩʠʛʥʘʣʳ. 

ʅʘʧʨʦʪʠʚ, ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ɹʝʣʦʤ ʤʦʨʝ ʪʠʧʳ 

çʧʠʩʢè ʠ çʱʝʙʝʪè ʙʳʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʠ: ʦʙʘ ʪʠʧʘ 

ʩʦʩʪʘʚʠʣʠ ʚʩʝʛʦ ʧʦ 4,4%. ʏʫʢʦʪʩʢʠʝ ʙʝʣʫʭʠ ʜʦʩʪʘʪʦʯ-

ʥʦ ʯʘʩʪʦ ʠʟʣʫʯʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʪʦ-

ʥʘʣʴʥʳʭ ʟʚʫʢʦʚ. 

ʅʘ ʦʙʱʝʤ ʬʦʥʝ ʦʩʦʙʦ ʚʳʜʝʣʷʣʠʩʴ ʜʚʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʛʨʫʧʧʳ ʩʚʠʩʪʦʚ (ʈʠʩ. 2) (ʊʘʙʣ. 2): 1) LW ï ʥʠʟʢʦʯʘ-

ʩʪʦʪʥʳʝ, ʚ ʦʩʥʦʚʥʦʤ ʢʦʨʦʪʢʠʝ ʩʚʠʩʪʳ, ʠʟʜʘʚʘʝʤʳʝ 

ʩʝʨʠʷʤʠ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʪʦʨʳʭ ʬʦʨʤʘ ʯʘʩʪʦʪʥʦʛʦ 

ʢʦʥʪʫʨʘ ʤʦʛʣʘ ʩʠʣʴʥʦ ʚʘʨʴʠʨʦʚʘʪʴ, ʠ 2) CW ï ʚʳʩʦʢʦ-

ʯʘʩʪʦʪʥʳʝ ʩʪʝʨʝʦʪʠʧʥʳʝ ʩʚʠʩʪʳ (ʥʘʧʦʤʠʥʘʶʱʠʝ ʩʚʠ-

ʩʪʳ-ʘʚʪʦʛʨʘʬʳ ʘʬʘʣʠʥ (Tursiops truncatus)) (Tyack 

2000). ʉʨʝʜʠ LW ʩʚʠʩʪʦʚ ʧʨʝʦʙʣʘʜʘʣʠ ʥʠʩʭʦʜʷʱʠʝ 

ʟʚʫʢʠ (50,8% ʚʩʝʭ LW), ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʪʘʢʞʝ ʩʦ-

ʩʪʘʚʣʷʣʠ ʥʠʩʭʦʜʷʱʝ-ʚʦʩʭʦʜʷʱʠʝ (12,7%), ʧʨʷʤʳʝ-

ʚʦʩʭʦʜʷʱʠʝ (9,5%), ʧʨʷʤʳʝ (7,9%) ʠ ʚʦʩʭʦʜʷʱʝ-

ʥʠʩʭʦʜʷʱʠʝ (6,45%) ʩʠʛʥʘʣʳ. ʂʘʪʝʛʦʨʠʷ CW ï ʷʨʢʠʡ 

ʧʨʠʤʝʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʪʦʥʘʣʴʥʳʭ 

ʟʚʫʢʦʚ. ʕʪʠ ʩʚʠʩʪʳ ʦʪʣʠʯʘʣʠʩʴ ʯʝʪʢʦʩʪʴʶ ʠ ʩʪʝʨʝʦ-

ʪʠʧʥʦʩʪʴʶ ʯʘʩʪʦʪʥʦʛʦ ʢʦʥʪʫʨʘ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟʣʫʯʘ-

ʣʠʩʴ ʚ ʚʠʜʝ ʩʝʨʠʡ. 

Despite the basic similarity, one can see a number of 

distinctive features of Chukotka beluga whales. In 

fact, it has been already mentioned that the whistles 

did not have a pronounced harmonic structure, and the 

dominance of the main tone was recorded. Presuma-

bly, those properties were determined by the specifici-

ty of communication channel used (shallow water, 

strong current). More widely represented were diverse 

descending (12.6%) and undulating (8.2%) tone sig-

nals. Conversely, the most widely used in the White 

Sea, çsqueakè and çtwitterè signals were relatively 

rare: both types accounted only for 4.4%. The Chu-

kotka beluga whales fairly frequently irradiated se-

quent combinations of tone sounds. 

Against the general background, two groups of whis-

tles were particularly distinguished (Fig. 2) (Table 2): 

1) LW ï low-frequency, mainly brief whistles, during 

the production of which, the shape of the frequency 

contour could vary in a wide range and 2) CW ï high-

frequency stereotyped whistles (reminiscent of the 

autograph whistles of bottlenose dolphins (Tursiops 

truncatus)) (Tyack 2000). Among the LW descending 

sounds predominated (50.8% of all the LW), a consid-

erable portion of them being descending-ascending 

(12,7%), direct ascending (9.5%), direct (7.9%) and 

ascending-descending (6.45%) signals. The category 

CW is an expressive example of progressive combina-

tions of tone sounds. These whistles were well-defined 

and stereotypic in terms of the frequency contour, and 

normally were irradiated in the form of series. 
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ʈʠʩ. 1. ʉʦʥʦʛʨʘʤʤʳ 

ʩʚʠʩʪʦʚ ʯʫʢʦʪʩʢʠʭ 

ʙʝʣʫʭ: ʦʙʱʠʝ ʢʦʥ-

ʪʫʨʥʳʝ ʢʘʪʝʛʦʨʠʠ 

ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʪʠʧʳ ʩʠʛʥʘʣʦʚ 

Fig. 1. Sonograms of 

the whistles of 

Chukotka beluga 

whales: common 

contour categories 

and traditional sig-

nal types. 

 

ɺʝʨʦʷʪʥʦ, CW ï ʦʜʥʠ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʳʭ ʪʦʥʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʙʝʣʫʭ. CW3 ʠ CW4 ï 

ʪʠʧʠʯʥʳʝ ʤʥʦʛʦʧʝʪʝʣʴʥʳʝ ʩʚʠʩʪʳ, ʚ ʢʦʪʦʨʳʭ ʧʝʨʚʳʡ 

ʵʣʝʤʝʥʪ (ʧʝʪʣʷ) ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʩʪʘʣʴʥʳʭ. ʉʠʛʥʘʣʳ 

CW2, ʠ ʦʩʦʙʝʥʥʦ CW1, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʦʝ ʷʚʣʝʥʠʝ. ʄʳ ʦʙʦʟʥʘʯʠʣʠ ʠʭ 

ʢʘʢ çʢʦʤʧʣʝʢʩʥʳʝ ʩʚʠʩʪʳè. ʆʥʠ ʛʦʨʘʟʜʦ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʝʝ, ʩʣʦʞʥʝʝ ʠ ʯʝʪʯʝ, ʯʝʤ çʩʦʩʪʘʚʥʳʝ ʩʚʠʩʪʳè ʙʝ-

ʣʦʤʦʨʩʢʠʭ ʙʝʣʫʭ (ɹʝʣʴʢʦʚʠʯ ʠ ʜʨ. 2010). ɺ ʪʦ ʞʝ ʚʨʝ-

ʤʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʠʧʠʯʥʳʭ ʤʥʦʛʦʧʝʪʝʣʴʥʳʭ ʩʚʠʩʪʦʚ, 

Presumably, CW is one of the most complicated and 

tone signals of beluga whales. CW3 and CW4 are typ-

ical whistles, in which the first element (loop) differs 

from the others. The signals CW2, and particularly, 

CW1, most certainly represent a unique feature. We 

classified them as çcomplex whistlesè. They are much 

more lasting and more defined than çcomposite whis-

tlesè of White Sea beluga whales (ɹʝʣʴʢʦʚʠʯ ʠ ʜʨ. 

201). At the same time, in contrast to the typical mul-

ti-loop whistles, çcomplex whistlesè are not a set of 
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çʢʦʤʧʣʝʢʩʥʳʝ ʩʚʠʩʪʳè ʥʝ ʷʚʣʷʶʪʩʷ ʥʘʙʦʨʦʤ ʧʦʚʪʦʨʷ-

ʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ, ʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ 

ʨʘʟʥʦʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ, ʚʦʟʤʦʞʥʦ, ʠ ʩ 

ʠʤʧʫʣʴʩʥʦ-ʪʦʥʘʣʴʥʦʡ ʧʨʠʨʦʜʦʡ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʙʲʝʜʠʥʝʥʳ ʥʝʢʠʤ ʦʙʱʠʤ ʩʚʦʡʩʪʚʦʤ (ʥʘʧʨʠʤʝʨ, ʜʦ-

ʤʠʥʘʥʪʦʡ ʯʘʩʪʦʪʦʡ, ʢʘʢ ʫ ʩʠʛʥʘʣʦʚ CW1). 

repeating elements but a combination of heterogene-

ous elements (including those, presumably, with a 

pulse-tone nature), which can be united by a single 

common property (e.g., dominant frequency as CW1 

signals). 

 

 

ʈʠʩ. 2. ʉʦʥʦʛʨʘʤʤʳ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʩʚʠʩʪʦʚ ʯʫʢʦʪ-

ʩʢʠʭ ʙʝʣʫʭ: CW ʠ 

LW 

Fig. 2. Sonograms of 

specific whistles of 

Chukotka beluga 

whales: CW and 

LW 

 

ʉʝʡʯʘʩ ʪʨʫʜʥʦ ʩʢʘʟʘʪʴ, ʯʝʤ ʠʤʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʳ ʚʳʷʚ-

ʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ: ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ, ʚʣʠʷ-

ʥʠʝʤ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʢʦʥʪʝʢʩʪʘ ʠʣʠ ʢʘʢʠʭ-ʣʠʙʦ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ. 

At this state it is unclear what determines the dif-

ferences revealed: geographical variability, the 

effect of the context or any other fact. Presumably, 

further studies are called for to clarify this issue. 
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ʊʘʙʣ. 2. ʏʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʯʫʢʦʪʩʢʠʭ ʙʝʣʫʭ. ʇʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ. 

Table 2. Frequency-temporal parameters of Chukotka beluga whales are given. Mean-arithmetic data are presented 

ʊʠʧ ʩʚʠʩʪʘ 

Whistle type 
n 

ɼʣʠʪʝʣʴʥ., ʤʩ 

Duration, ms 

ʏʘʩʪʦʪʘ ʦʩʥʦʚʥʦʛʦ ʪʦʥʘ 

Frequency of basic tone 

ɼʦʤʠʥʘʥʪʥʘʷ ʯʘʩʪʦʪʘ, 

ʢɻʮ 

Dominating frequency ʅʘʯʘʣʴʥ. 

Starting 

ʂʦʥʝʯʥ. 

Ending 
MIN MAX  

CW1, 1-ʡ ʵʣʝʤʝʥʪ 

1st element 
6 715 1,6 1,9 1,2 2,0 2,5 

CW1, 2-ʡ ʵʣʝʤʝʥʪ 

2nd element 
6 1022 3,6 3,6 3,5 3,7 3,6 

CW1, 3-ʡ ʵʣʝʤʝʥʪ 

3rd element 
4 1027 3,6 3,7 3,5 3,7 3,5 

CW2, 1-ʡ ʵʣʝʤʝʥʪ 

1st element 
5 423 3,4 1,6 1,5 3,4 1,7 

CW2, 2-ʡ ʵʣʝʤʝʥʪ 

2nd element 
5 507 0,7 0,7 0,7 0,9 1,7 

CW3, 1-ʡ ʵʣʝʤʝʥʪ 

1st element 
6 500 5,7 1,9 1,7 5,8 1,8 

CW3, 2-ʡ ʵʣʝʤʝʥʪ 

2nd element 
7 1023 2,6 1,7 1,7 7,0 1,8 

CW4, 1-ʡ ʵʣʝʤʝʥʪ 

1st element 
2 788 2,4 5,7 2,4 5,7 3,1 

CW4, 2-ʡ ʵʣʝʤʝʥʪ 

2nd element 
4 1261 5,7 4,6 0,9 5,7 3,2 

LW 63 361 2,5 2,1 1,9 2,6 2,1 
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ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʵʢʦʣʦʛʠʠ ʙʝʣʫʭ ʷʚʣʷʝʪʩʷ 

ʩʠʣʴʥʘʷ ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʢ ʦʧʨʝʜʝ-

ʣʝʥʥʳʤ ʤʝʩʪʘʤ ʦʙʠʪʘʥʠʷ. ʌʠʣʦʧʘʪʨʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʫʩʣʦʚʣʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʞʠʚʦʪʥʳʭ ʚ ʨʘʡʦʥʘʭ 

ʥʘʛʫʣʘ (ʢʦʨʤʦʚʳʝ ʫʯʘʩʪʢʠ), ʘ ʪʘʢʞʝ ʩʙʦʨʦʤ ʦʩʦʙʝʡ 

ʩ ʮʝʣʴʶ ʨʝʧʨʦʜʫʢʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʤʠ 

ʬʦʨʤ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ (ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ 

ʩʢʦʧʣʝʥʠʷ (ʈʉ)). ɺ ɹʝʣʦʤ ʤʦʨʝ ʚʳʜʝʣʷʶʪ ʚʦʩʝʤʴ 

ʤʝʩʪ ʈʉ, ʢʦʪʦʨʳʝ ʦʪʦʞʜʝʩʪʚʣʷʶʪ ʩ ʥʘʣʠʯʠʝʤ 

ʚʦʩʴʤʠ ʣʦʢʘʣʴʥʳʭ ʩʪʘʜ (ɹʝʣʴʢʦʚʠʯ ʠ ʜʨ. 2002). 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʠʨʦʜʘ ʈʉ ʜʦ ʩʠʭ ʧʦʨ ʤʘʣʦ ʧʦʥʷʪʥʘ. ʆʯʝʚʠʜʥʦ, 

ʨʷʜ ʤʝʩʪʦʦʙʠʪʘʥʠʡ (ʘʢʚʘʪʦʨʠʠ ʈʉ) ʯʨʝʟʚʳʯʘʡʥʦ 

ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʜʣʷ ʙʝʣʫʭ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʧʦʢʘ ʥʝʪ ʪʚʝʨʜʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ,  ʯʪʦ ʢʘʞ-

ʜʦʝ ʈʉ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʜʝʣʴʥʦʤʫ ʣʦʢʘʣʴʥʦʤʫ ʩʪʘ-

ʜʫ. ʉʣʘʙʦ ʠʟʫʯʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ ʦ ʩʦʩʪʘ-

ʚʝ ʦʩʦʙʝʡ ʚ ʈʉ ʠ ʦ ʪʦʤ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʠ ʯʪʦ ʜʝʣʘʶʪ 

ʞʠʚʦʪʥʳʝ, ʧʦʢʠʜʘʷ ʤʝʩʪʘ ʩʢʦʧʣʝʥʠʡ. ʉʫʱʝʩʪʚʫʝʪ 

ʛʠʧʦʪʝʟʘ, ʯʪʦ ʤʝʩʪʘ ʈʉ ʷʚʣʷʶʪʩʷ ʟʦʥʘʤʠ ʚʳʩʦʢʦʡ 

ʨʝʟʠʜʝʥʪʥʦʩʪʠ (ʪ.ʝ. çʷʜʝʨʥʳʤʠè ʟʦʥʘʤʠ) ʤʘʪʝʨʠʥ-

ʩʢʠʭ ʩʪʘʜ, ʧʨʠʯʝʤ ʫ ʦʜʥʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʩʪʘʜʘ ʤʦ-

ʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʜʦʙʥʳʭ ʫʯʘʩʪʢʦʚ (Lefebvre 

et al. 2012). ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʙʣʠʞʘʡʰʠʤʠ ʈʉ (ʤʝʥʝʝ 80 ʢʤ), ʘ ʪʘʢʞʝ 

ʚʳʩʦʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʦʩʪʘʚʘ ʩʢʦʧʣʝʥʠʷ, ʚʳʷʚ-

ʣʝʥʥʘʷ ʧʨʠ ʬʦʪʦʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʦʣʦʚʝʮʢʠʭ ʙʝ-

ʣʫʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʳ.  

ɺ ɹʝʣʦʤ ʤʦʨʝ ʥʘʠʙʦʣʝʝ ʠʩʩʣʝʜʦʚʘʥʦ ʩʦʣʦʚʝʮʢʦʝ 

Due to their biology, beluga whales are very loyal to cer-

tain territories as their summer habitats. The motives for 

this philopatric behavior could be foraging considerations 

when animals gather around feeding areas (i.e. they form 

feeding aggregations); or gathering sites may serve the 

purpose of reproducing and different kinds of social inter-

action (i.e. they form breeding aggregations). There are 

eight breeding aggregations in the White Sea, which are 

equated to eight local herds (ɹʝʣʴʢʦʚʠʯ ʠ ʜʨ. 2002). How-

ever, despite longstanding efforts to research them, the 

nature of breeding aggregations is still unclear. Evidently, 

a number of habitats (breeding aggregations sites) become 

particularly attractive to beluga whales in summer. Yet, we 

have no firm evidence that each particular breeding aggre-

gation represents one local herd. Also, there are other still-

unsolved problems about breeding aggregations, namely 

their structural composition, and the issue of where beluga 

whales stay or what their activities are like while they are 

outside aggregation areas. There is a hypothesis that breed-

ing aggregation sites are high density residential zones (i.e. 

core zones) of femalesô herds. Moreover, one local herd 

may have several aggregation sites at their disposal 

(Lefebvre et al. 2012). Indeed, relatively small distances 

between the neighboring breeding aggregations (less than 

80 km) and highly changeable composition of aggregations 

(as revealed by photo-identification studies of the 

Solovetsky aggregation) argue in support of this hypothe-

sis. 

The most studied breeding aggregation in the White Sea is 
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ʈʉ, ʚʪʦʨʳʤ ʧʦ ʠʟʫʯʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʷʛʦʩʪʨʦʚ-

ʩʢʦʝ ʈʉ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʞʝ ʧʝʨʚʳʝ ʨʘʙʦʪʳ 

ʚʳʷʚʠʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʈʉ (ɸʥ-

ʜʨʠʘʥʦʚ ʠ ʜʨ. 2006). ʊʘʢ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʦʣʦʚʝʮʢʦ-

ʛʦ, ʤʷʛʦʩʪʨʦʚʩʢʦʝ ʈʉ ʷʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ çʨʘʩ-

ʩʝʷʥʥʳʤè, ʩʦʩʪʦʷʱʠʤ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʨʝʜʧʦʯʠʪʘʝ-

ʤʳʭ ʫʯʘʩʪʢʦʚ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʞʠʚʦʪʥʳʝ ʘʢʪʠʚʥʦ 

ʧʝʨʝʤʝʱʘʶʪʩʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʨʘʡʦʥʘʭ ʤʷʛʦʩʪʨʦʚʩʢʦʛʦ ʈʉ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʧʦʠʩʢʦʚʦ-ʦʭʦʪʥʠʯʴʝ ʧʦʚʝʜʝʥʠʝ ʙʝʣʫʭ: 

ʥʘʧʨʠʤʝʨ, ʥʘ ʙʘʥʢʝ ʫ ʤ. ɹʝʣʫʞʠʡ ʦ. ʄʷʛʦʩʪʨʦʚ, ʥʘ 

ʢʦʩʝ ʤʝʞʜʫ ʦ. ɻ. ʉʦʩʥʦʚʝʮ ʠ ʦ. ʈʦʛʘʥʢʘ, ʘ ʪʘʢʞʝ ʫ 

ʤʦʨʠʩʪʦʛʦ ʤʳʩʘ ʦ. ʈʦʛʘʥʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʷʛʦʩʪ-

ʨʦʚʩʢʦʝ ʈʉ ʦʪʣʠʯʘʝʪʩʷ ʤʝʥʝʝ ʨʝʛʫʣʷʨʥʦʡ ʧʦʩʝʱʘ-

ʝʤʦʩʪʴʶ, ʦʪʩʫʪʩʪʚʠʝʤ ʯʝʪʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠ-

ʣʠʚʥʦ-ʦʪʣʠʚʥʦʛʦ ʨʝʞʠʤʘ (ʜʣʷ ʨʘʡʦʥʘ ʦ-ʚʦʚ ʈʦʛʘʥ-

ʢʘ ï ɻ. ʉʦʩʥʦʚʝʮ) ʠ ʩʣʦʞʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʜʠʥʘʤʠ-

ʢʠ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. 

ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʙʝʣʫʭ ʥʘ ʘʢʚʘʪʦʨʠʠ ʩʢʦʧʣʝʥʠʷ 

- ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʈʉ. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ - ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʣʫʭ ʚ ʨʘʡʦʥʝ ʦ-ʚʦʚ ʈʦʛʘʥʢʘ ï ɻ. 

ʉʦʩʥʦʚʝʮ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ 2008-2011 ʛʛ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʘʥ-

ʥʳʡ ʨʘʡʦʥ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʦʜʥʠʤ ʠʟ ʪʨʝʭ ʦʩʥʦʚ-

ʥʳʭ, ʚʳʜʝʣʝʥʥʳʭ ʜʣʷ ʤʷʛʦʩʪʨʦʚʩʢʦʛʦ ʈʉ. ɼʚʘ 

ʜʨʫʛʠʭ - ʘʢʚʘʪʦʨʠʷ ʫ ʦ. ʄʷʛʦʩʪʨʦʚ ʠ ʄʷʛʦʩʪʨʦʚ-

ʩʢʘʷ ʤʝʣʴ.  

ʇʨʷʤʳʝ ʚʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚʝʣʠ ʩ ʙʝʨʝʛʦʚʳʭ 

ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʧʫʥʢʪʦʚ: ʚ 2008-2009 ʛʛ. ʩ ʦ. 

ɹʣʠʞʥʷʷ ʃʫʜʘ, ʚ 2010-2011 ʛʛ. ʩ ʤʦʨʠʩʪʦʛʦ ʤʳʩʘ ʦ. 

ʈʦʛʘʥʢʘ. ʇʨʠʤʝʥʷʣʠ 10-ʢʨʘʪʥʳʝ ʧʦʣʝʚʳʝ ʙʠʥʦʢʣʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʧʨʦʪʦʢʦʣʘʭ. 

ʇʦʣʥʦʮʝʥʥʦ ʩʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʣʦʞʥʦ, 

ʪ.ʢ. ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʭʦʜʷʪʩʷ. 

ɼʠʥʘʤʠʢʘ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʣʫʭ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩ. 1. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʘʪʪʝʨ-

ʥʘ. ʇʝʨʚʳʡ (2008 ʛ.) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʚʦʣʴʥʦ 

ʨʝʛʫʣʷʨʥʦʡ ʧʦʩʝʱʘʝʤʦʩʪʴʶ, ʧʨʠʯʝʤ ʥʘ ʘʢʚʘʪʦʨʠʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʞʠʚʦʪʥʳʭ. ɺʪʦʨʦʡ ʧʘʪʪʝʨʥ (2009-2010 ʛʛ.) ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʦʙʠʣʠʝʤ ʞʠʚʦʪʥʳʭ ʚ ʥʘʯʘʣʝ ʩʝʟʦʥʘ 

ʥʘʙʣʶʜʝʥʠʡ ʠ ʨʝʟʢʠʤ ʧʘʜʝʥʠʝʤ ʯʠʩʣʝʥʥʦ-

ʩʪʠ/ʧʦʩʝʱʘʝʤʦʩʪʠ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʠʶʣʷ. ʊʨʝʪʠʡ 

ʧʘʪʪʝʨʥ (2011 ʛ.) ʦʪʣʠʯʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʚʳʩʦʢʦʡ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʩ ʢʨʘʡʥʝ ʥʝʨʝʛʫʣʷʨ-

ʥʳʤ ʧʦʩʝʱʝʥʠʝʤ ʈʉ. 

ɸʥʘʣʠʟ ʚʳʷʚʠʣ ʜʚʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʪʝʥʜʝʥʮʠʠ. 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʚʘ ʧʦʩʣʝʜʥʠʭ ʛʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʯʠʩʣʝʥ-

ʥʦʩʪʠ ʙʝʣʫʭ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʨʠ ʧʦʩʣʝʜʥʠʭ 

the Solovetsky breeding aggregation. The second most 

studied aggregation is the one at Myagostrov Island. It is 

worthwhile to say that the very first research of these two 

breeding aggregations revealed significant differences be-

tween them (ɸʥʜʨʠʘʥʦʚ ʠ ʜʨ. 2006). For example, the 

Myagostrov breeding aggregation is more dispersed com-

pared to the Solovetsky aggregation, and consists of a large 

number of favored sites within the aggregation zone, with a 

great deal of movement between them. In addition to 

breeding behavior, search and hunting behavior of beluga 

whales is apparently observed in certain areas of the My-

agostrov breeding aggregation, for example on a submarine 

bank near Cape Beluzhy on Myagostrov Island, on a sand-

spit between Goly Sosnovets Island and Roganka Island, 

and near the offing of Roganka Island. Furthermore, the 

Myagostrov breeding aggregation is a less frequented area 

compared to the Solovetsky aggregation, it lacks distinct 

dependence on the tidal regime (especially areas near 

Roganka Island and Goly Sosnovets Island), and has a 

complex nature of the dynamics of the total population. 

The total number of beluga whales in the aggregation area 

is an important parameter used to describe breeding aggre-

gations. The aim of this research was to analyse the dy-

namics of total population of beluga whales in the area 

Roganka Island ï Goly Sosnovets Island, based on re-

search studies conducted in summer seasons of 2008-2011. 

It should be noted that this area is only one of the three 

areas included in the Myagostrov breeding aggregation. 

The other two areas are the territorial waters near My-

agostrov Island and the Myagostrov shoal.  

Direct visual observations were conducted at land-based 

observation stations located at Blizhnyaya Luda Island 

(2008-2009) and the offing of Roganka Island (2010-

2011). We used binoculars with 10-power magnification. 

The results of the observations were recorded in specially 

designed protocols.  

It is difficult to make an adequate comparison of the data 

obtained, as the observations were conducted at different 

times. The dynamics of total beluga whale population is 

shown in Fig. 1. Three basic patterns can be singled out. 

The first pattern (2008 pattern) is characterized by quite 

frequent occurrence of beluga whales in the territorial sea, 

although the number of the animals observed was not very 

high. The second pattern (2009-2010 pattern) is character-

ized by large numbers of beluga whales early in the obser-

vation season and a decrease in the number/frequency of 

occurrence in the second ten days of July. The third pattern 

(2011 pattern) is characterized by a combination of the 

maximum number of animals observed and their very in-

frequent occurrence in the breeding aggregation. 

The analysis showed two opposite trends. On the one hand, 

over the most recent two years we have seen a sharp in-
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ʛʦʜʘ ʦʪʤʝʯʘʝʪʩʷ ʢʨʘʡʥʝ ʥʝʩʪʘʙʠʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 

ʧʦʩʝʱʝʥʠʷ, ʧʨʠʯʝʤ ʙʝʣʫʭʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʘʶʪ 

ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʠʶʣʷ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʙʝʣʫʭ ʣʝʪʦʤ 2011 ʛ. ʤʦʛʣʘ ʧʨʝʚʳʰʘʪʴ 

120 ʦʩʦʙʝʡ, ʯʪʦ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦʣʫ-

ʯʝʥʥʳʝ ʨʘʥʝʝ ʦʮʝʥʢʠ (30-60 ʞʠʚʦʪʥʳʭ). ʊʘʢʦʡ 

ʨʝʟʢʠʡ ʩʢʘʯʦʢ ʤʦʞʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦ-

ʚʘʪʴ ʨʝʘʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʦʪ-

ʥʳʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʦʟʤʦʞʥʦ, ʩʠʪʫʘʮʠʷ ʩʚʷʟʘʥʘ ʩ 

ʫʣʫʯʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʠʤʝʥʥʦ ʩ ʨʝʟ-

ʢʠʤ ʨʘʩʰʠʨʝʥʠʝʤ ʟʦʥʳ ʦʙʟʦʨʘ ʠʟ-ʟʘ ʧʝʨʝʤʝʱʝʥʠʷ 

ʅʇ ʥʘ ʦ. ʈʦʛʘʥʢʘ. ʉʣʝʜʫʝʪ, ʦʜʥʘʢʦ, ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ 

2005 ʛ. ʥʘʙʣʶʜʝʥʠʷ ʪʘʢʞʝ ʚʝʣʠʩʴ ʩ ʵʪʦʡ ʪʦʯʢʠ, ʥʦ 

ʧʦʜʦʙʥʦʡ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʣʫʭ ʥʝ ʦʪʤʝʯʘ-

ʣʠ.  

ʇʘʨʘʜʦʢʩʘʣʴʥʦ, ʥʦ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴ-

ʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʢʨʘʡʥʝʡ ʥʝʩʪʘ-

ʙʠʣʴʥʦʩʪʴʶ ʧʦʩʝʱʝʥʠʷ ʙʝʣʫʭʘʤʠ ʜʘʥʥʦʡ ʘʢʚʘʪʦ-

ʨʠʠ. ʕʪʫ ʪʝʥʜʝʥʮʠʶ ʣʝʛʢʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʙʲʷʩ-

ʥʠʪʴ ʚʣʠʷʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɼʝʡʩʪʚʠ-

ʪʝʣʴʥʦ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʘ: ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʤʘʩʩʠʚ 

ʛʠʜʨʦʬʦʥʦʚ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʩʷ ʵʢʦʪʫʨʠʟʤ, ʚʝʣʘʩʴ 

ʟʘʛʦʪʦʚʢʘ ʚʦʜʦʨʦʩʣʝʡ, ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʧʦʧʳʪʢʠ 

ʚʟʷʪʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʙ ʠ ʬʦʪʦʩʲʝʤʢʠ ʙʝʣʫʭ ʩ 

ʤʦʪʦʨʥʦʡ ʣʦʜʢʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʢʣʘʜʳʚʘʣʦʩʴ ʚʧʝ-

ʯʘʪʣʝʥʠʝ, ʯʪʦ ʥʝʩʪʘʙʠʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʩʝʱʝʥʠʷ 

ʦʙʫʩʣʦʚʣʝʥ ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʥʠʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʩʢʦʣʴʢʦ ʚʣʠʷʥʠʝʤ ʬʘʢ-

ʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ, ʚʦʟʤʦʞʥʦ, 

ʥʝʢʠʭ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɼʝʡʩʪʚʠ-

ʪʝʣʴʥʦ, ʧʦʧʳʪʢʠ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʥʘ ʣʦʜ-

ʢʝ ʙʳʣʠ ʤʘʣʦʯʠʩʣʝʥʥʳ, ʘ ʵʣʝʤʝʥʪʳ ʤʘʩʩʠʚʘ ʛʠʜ-

ʨʦʬʦʥʦʚ ʞʠʚʦʪʥʳʝ ʥʝ ʪʦʣʴʢʦ ʥʝ ʠʟʙʝʛʘʣʠ, ʥʦ ʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʢ ʮʝʥʪʨʳ ʘʢʪʠʚʥʦʩʪʠ. 

ʊʨʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪʥʠʭ ʩʝʟʦʥʘ (ʦʩʦʙʝʥʥʦ, 2010 ʛ.) 

ʦʪʣʠʯʘʣʠʩʴ ʞʘʨʢʦʡ ʧʦʛʦʜʦʡ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʰʪʦʨʤʦʚ (ʦʩʦʙʝʥʥʦ, 2011 ʛ). ʇʨʠ ʵʪʦʤ ʦʪ-

ʤʝʯʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʘʥʦʤʘʣʠʠ ʚ ʧʦʚʝʜʝʥʠʠ ʙʝʣʫʭ. 

ʊʘʢ, ʣʝʪʦʤ 2009 ʛ. ʧʦ ʦʧʨʦʩʥʳʤ ʜʘʥʥʳʤ ʙʝʣʫʭʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʷʚʣʷʣʠʩʴ ʫ ʦ. ʄʷʛʦʩʪʨʦʚ. ʕʢʩ-

ʪʨʝʤʘʣʴʥʦ ʞʘʨʢʠʤ ʣʝʪʦʤ 2010 ʛ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫ-

ʨʘ ʚʦʟʜʫʭʘ ʥʝʨʝʜʢʦ ʧʨʝʚʳʰʘʣʘ 35ÁC, ʘ ʪʝʤʧʝʨʘʪʫ-

ʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʧʨʝʚʳʰʘʣʘ 25ÁC, ʙʝʣʫʭʠ 

ʧʦʩʣʝ 10 ʠʶʣʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʝʨʝʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ 

ʚ ʨʘʡʦʥʝ ʦ-ʚʦʚ ʈʦʛʘʥʢʘ ï ɻ. ʉʦʩʥʦʚʝʮ. ʇʨʠ ʵʪʦʤ ʠʭ 

ʚʩʪʨʝʯʘʣʠ ʚ ʢʨʘʡʥʝ ʥʝʦʙʳʯʥʦʤ ʜʣʷ ʥʠʭ ʤʝʩʪʝ, ʘ 

ʠʤʝʥʥʦ ʚ ʤʝʣʢʦʚʦʜʥʦʡ ʂʦʣʝʞʦʤʩʢʦʡ ʛʫʙʝ. 

crease in the total number of beluga whales observed. On 

the other hand, over the most recent three years we have 

noticed the unstable pattern of beluga whalesô occurrence 

in this breeding aggregation; moreover, belugas practically 

disappear from this aggregation in the second ten days of 

July. 

The number of beluga whales observed in 2011 exceeded 

120 individuals. This value far exceeds the earlier esti-

mates, which stand at 30-60 individuals. This surge in es-

timated animal abundance may mean an increase in the 

number of animals; or the surge may be explained by better 

conditions for whale observation, namely by the fact that 

the area of survey was widened when the observation sta-

tion was relocated to Roganka Island. It is worthy of note 

that observations conducted at Roganka Island in 2005 did 

not show as high abundance of beluga whales as in 2011. 

It seems paradoxical that the sharp increase in the maxi-

mum number was accompanied by highly infrequent oc-

currence of beluga whales in these territorial waters. This 

trend can easily be explained by the influence of anthropo-

genic factors. Indeed, the impact of anthropogenic pressure 

has significantly increased in the recent years due to the 

installation of hydrophone arrays, vigorous development of 

ecotourism, gathering algae, attempts of obtaining genetic 

samples, and photo-identification studies conducted from a 

small motorboat. However, we are getting the impression 

that the instability of occurrence is explained not only and 

not just by the increased anthropogenic pressure but also 

by the impact of environmental factors and perhaps by 

some processes within the population. Indeed, there were 

only few attempts of pursuing animals from a motorboat. 

As for the hydrophone elements, not only did the animals 

not avoid them but actually the elements became the cen-

ters of their activities.  

Three most recent summer seasons (especially the 2010 

season) were characterized by hot weather and a large 

number of storms (especially in 2011). At the same time, 

different anomalies were found in beluga whalesô move-

ment patterns. For example, there were almost no sightings 

of beluga whales near Myagostrov Island in the summer of 

2009. In the exceptionally hot summer of 2010, when the 

air temperature often exceeded 35ÁC, and the surface water 

temperature exceeded 25ÁC, there were almost no sightings 

of beluga whales near Roganka Island ï Goly Sosnovets 

Island after July 10. However, beluga whales were encoun-

tered in a place they had not occurred before, namely 

Kolezhomskaya Bay. 

 



Belikov et al. Beluga whale abundance dynamics in summer reproductive gathering off Roganka ï Golii Sosnovetzé 

70 Marine Mammals of the Holarctic. 2012. Vol. 1. 

 

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʣʫʭ 

ʣʝʪʦʤ 2008 (ʘ), 2009 (ʙ), 2010 (ʚ) ʠ 2011 (ʛ) 

ʛʛ. 

Fig.1. Dynamics of the total number of beluga 

whales in the summers of 2008 (a), 2009 (ʙ), 

2010 (ʚ), and 2011 (ʛ). 
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ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʚʦʟʜʫʭʘ (ʘ) ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʚʦʜʳ (ʙ) 

Fig. 2. The dynamics of air 

temperatures (a) and 

surface water tempera-

tures (ʙ) 

 

ɸʥʘʣʠʟʠʨʫʷ ʛʨʘʬʠʢʠ ʜʠʥʘʤʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟ-

ʜʫʭʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ (ʈʠʩ. 2), 

ʩʝʟʦʥ ʥʘʙʣʶʜʝʥʠʡ 2011 ʛ. ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝ-

ʣʠʪʴ ʥʘ ʜʚʘ ʧʝʨʠʦʜʘ: ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʣʦʜʥʳʡ ï ʜʦ 

20 ʠʶʥʷ (ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʦʙʳʯʥʦ ʥʠʞʝ 20ÁC, 

ʘ ʚʦʜʳ ʥʠʞʝ 15ÁC), ʠ ʪʝʧʣʳʡ ï ʧʦʩʣʝ 20 ʠʶʥʷ 

(ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʦʙʳʯʥʦ ʚʳʰʝ 20ÁC, ʚʦʜʳ 

ʚʳʰʝ 15ÁC). ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʷʛʦʩʪ-

ʨʦʚʩʢʦʛʦ ʈʉ ʣʝʪʦʤ 2011 ʛ. ʥʘʯʘʣʦʩʴ 21 ʠʶʥʷ, ʯʪʦ 

ʩʦʚʧʘʣʦ ʩ ʨʝʟʢʠʤ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʠ ʚʨʝʤʷ ʠʭ ʧʨʝʙʳʚʘʥʠʷ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʨʘʩʪʘʣʠ ʠ ʜʦʩʪʠʛʣʠ ʤʘʢʩʠʤʫʤʘ 

(100-120 ʛʦʣʦʚ) 25 ʠʶʥʷ. ɾʠʚʦʪʥʳʝ ʦʢʢʫʧʠʨʦʚʘʣʠ 

ʦʯʝʥʴ ʙʦʣʴʰʫʶ ʘʢʚʘʪʦʨʠʶ (ʈʠʩ. 3). ɺ ʚʝʯʝʨʥʠʝ ʠ 

ʥʦʯʥʳʝ ʯʘʩʳ ʦʥʠ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʦ-ʚʦʚ 

ɹʣʠʞʥʷʷ ʠ ʉʨʝʜʥʷʷ ʃʫʜʘ. ʆʜʠʥʦʯʥʳʝ ʞʠʚʦʪʥʳʝ 

If we analyse graphs of the dynamics of air and surface 

water temperatures (Fig. 2), we can divide the 2011 ob-

servation season into two periods, for the sake of clarity: 

the period before June 20 (a relatively cold one; the air 

temperature was lower than 20ÁC, and the surface water 

temperature was lower than 15ÁC) and the period after 

June 20 (a warm one; the air temperature was higher than 

20ÁC, and the surface water temperature was higher than 

15ÁC). Interestingly, that beluga whales began to aggre-

gate near Myagostrov Island on June 21, 2011, which co-

incided with a sharp increase in ambient temperature. 

The number of animals and the duration of their stay on 

the aggregation site were rapidly increasing and on June 

25 they reached the maximum (100-120 individuals). The 

animals occupied quite a large territory (Fig. 3). In the 

evenings and at night time they were mainly observed 

near Blizhnyaya Luda and Srednyaya Luda islands. Single 
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(2-3 ʦʩʦʙʠ) ʠ ʥʝʙʦʣʴʰʠʝ ʛʨʫʧʧʳ (ʜʦ 10-15 ʛʦʣʦʚ) 

ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʢʦʩʝ ʤʝʞʜʫ ʦ-ʚʘʤʠ ʈʦʛʘʥʢʘ ï ɻ. 

ʉʦʩʥʦʚʝʮ. ʇʨʠ ʵʪʦʤ ʦʜʠʥʦʯʥʳʝ ʞʠʚʦʪʥʳʝ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʙʳʣʠ ʟʘʥʷʪʳ ʧʦʠʩʢʦʚʦ-ʦʭʦʪʥʠʯʴʠʤ ʧʦ-

ʚʝʜʝʥʠʝʤ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦ-

ʢʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʙʝʣʫʭ ʣʝʪʦʤ 2011 

ʛ., ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʞʠʚʦʪʥʳʝ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʘ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ (ʙʦʣʝʝ 40 

ʦʩʦʙʝʡ) ʥʘʙʣʶʜʘʣʘʩʴ ʚʩʝʛʦ 4 ʜʥʷ. 

ʍʘʨʘʢʪʝʨ ʜʠʥʘʤʠʢʠ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʣʫʭ ʚ 

ʤʷʛʦʩʪʨʦʚʩʢʦʤ ʈʉ ʠ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʠʥʪʝʨʧʨʝʪʘ-

ʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʎʝʣʝʩʦʦʙ-

ʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʬʦʪʦʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ, ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʙʝʣʫʭ, ʘ ʪʘʢʞʝ 

ʧʨʦʜʦʣʞʝʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. 

animals (2-3 individuals) and small groups (up to 10-15 

individuals) were seen on the sandspit between Roganka 

and Goly Sosnovets islands. It seems that the single belu-

ga whales exhibited search and hunting behavior. It is 

noteworthy that despite the high maximum count of belu-

ga whale sightings in the summer of 2011, the animals 

were absent in the survey area for almost half of all the 

observing time; and the high abundance (over 40 individ-

uals) was observed for only 4 days. 

The pattern of dynamics of total number of beluga whales 

in the Myagostrov breeding aggregation and the ambiguity 

of interpretation of the data obtained have identified the 

need for further research. It is advisable to accumulate 

photo-IDs and data on the genetic structure of beluga 

whales, and to continue meteorological observations. 

 

 

ʈʠʩ. 3. ʉʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʡ ʞʠ-

ʚʦʪʥʳʭ 

Fig. 3. A diagram showing 

distribution and move-

ments of animals 
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ʃʦʢʘʣʠʟʘʮʠʷ ʚʦʢʘʣʠʟʠʨʫʶʱʠʭ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʥʦʛʠʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ (Lammers and Au 2003). ʊʨʫʜʥʦʩʪʴ ʦʪʥʝʩʝʥʠʷ 

ʩʠʛʥʘʣʦʚ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʩʦʙʠ ʦʩʣʦʞʥʷʝʪ ʧʦʥʠʤʘʥʠʝ 

ʪʦʛʦ, ʢʘʢ ʙʝʣʫʭʠ ʠʩʧʦʣʴʟʫʶʪ ʟʚʫʢ ʜʣʷ ʩʦʮʠʘʣʴʥʳʭ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʡ ʠ ʵʭʦʣʦʢʘʮʠʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘ-

ʮʠʦʥʘʨʥʳʡ ʥʝʵʢʚʠʜʠʩʪʘʥʪʥʳʡ ʣʠʥʝʡʥʳʡ ʤʘʩʩʠʚ, ʩʦ-

ʩʪʦʷʱʠʡ ʠʟ ʩʝʤʠ ʥʝʥʘʧʨʘʚʣʝʥʥʳʭ ʩʬʝʨʠʯʝʩʢʠʭ ʛʠʜʨʦ-

ʬʦʥʦʚ ʜʠʘʤʝʪʨʦʤ 50 ʠ 40 ʤʤ. ɻʠʜʨʦʬʦʥʳ ʙʳʣʠ ʦʩʥʘ-

ʱʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ ʫʩʠʣʠʪʝʣʷʤʠ ʠ ʠʤʝʣʠ ʧʦʣʦʩʫ 

ʧʨʦʧʫʩʢʘʥʠʷ ʩʚʳʰʝ 100 ʢɻʮ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʦʡ 

ɸʏʍ ʜʦ 40-50 ʢɻʮ. ʉ ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ ʘʧʧʘʨʘʪʫʨʦʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʙʝʨʝʛʫ, ʛʠʜʨʦʬʦʥʳ ʩʦʝʜʠʥʷʣʠʩʴ ʧʨʠ 

ʧʦʤʦʱʠ ʢʘʙʝʣʷ. ɹʝʨʝʛʦʚʦʡ ʢʦʤʧʣʝʢʩ ʩʦʩʪʦʷʣ ʠʟ ʙʣʦʢʦʚ 

ʬʘʥʪʦʤʥʦʛʦ ʧʠʪʘʥʠʷ, ʤʠʢʨʦʬʦʥʥʳʭ ʧʨʝʜʫʩʠʣʠʪʝʣʝʡ, 

ʚʥʝʰʥʝʡ ʟʚʫʢʦʚʦʡ ʢʘʨʪʳ ʠ ʥʦʫʪʙʫʢʘ. ɸʧʝʨʪʫʨʘ ʤʘʩʩʠʚʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʛʠʜʨʦʬʦʥʦʚ 

ʩʦʩʪʘʚʣʷʣʘ 583 ʠ 885 ʤ. 

ɼʘʥʥʳʝ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ 2009 ʛ. ʚ ʨʝʧʨʦ-

ʜʫʢʪʠʚʥʦʤ ʩʢʦʧʣʝʥʠʠ ʙʝʣʫʭ ʫ ʦ. ɻʦʣʳʡ ʉʦʩʥʦʚʝʮ 

(ʆʥʝʞʩʢʠʡ ʟʘʣʠʚ, ɹʝʣʦʝ ʤʦʨʝ). ɺʩʝʛʦ ʟʘ ʩʝʟʦʥ ʩʜʝʣʘʥʦ 

20 ʯ 15 ʤʠʥ ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʘʫʜʠʦ ʟʘʧʠʩʝʡ. ʏʘʩʪʦʪʘ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 192 ʢɻʮ (11 ʯ 30 ʤʠʥ) ʠ 48 

ʢɻʮ (8 ʯ 45 ʤʠʥ). ʅʘʙʣʶʜʘʪʝʣʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʣʠ ʤʝ-

Localization of vocalizing animals is a major compo-

nent of many behavioral studies (Lammers and Au 

2003). Difficulties related to identification of vocaliz-

ing animals within a group impede understanding of 

how beluga whales use sounds to conduct social inter-

action and to echolocate things. 

To deal with this problem, we used a line array of 

stationary hydrophones that were distributed with 

non-equidistant spacing and comprised seven omnidi-

rectional spherical hydrophones, with 50 mm and 40 

mm diameters. The hydrophones incorporated pream-

plifiers with band-pass filter above 100 kHz and rela-

tively flat frequency response up to 40-50 kHz. A 

cable connected the hydrophones to the recording 

equipment located on the shore. The onshore facilities 

comprised phantom power blocks, microphone pre-

amplifiers, an external sound card and a laptop. The 

aperture of the array was 583 m and 885 m, depending 

on the number of hydrophones used. 

The data were collected in July-August, 2009 in a 

reproductive aggregation of beluga whales near Goly 

Sosnovets Island (the Onega Bay of the White Sea). 

We recorded 20 h 15 min of multichannel audio at 

192 kHz (11 h 30 min) and 48 kHz (8 h 45 min) sam-

pling rates. Observers documented locations of beluga 
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ʩʪʦʧʦʣʦʞʝʥʠʝ ʙʝʣʫʭ ʧʨʠ ʧʦʤʦʱʠ ʚʠʜʝʦʩʲʝʤʢʠ ʠ ʟʘ-

ʧʦʣʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʪʦʢʦʣʦʚ. ʂʦʦʨʜʠʥʘʪʳ ʟʘʷ-

ʢʦʨʝʥʥʳʭ ʛʠʜʨʦʬʦʥʦʚ ʠ ʪʦʯʝʢ ʠʟʣʫʯʝʥʠʷ ʢʘʣʠʙʨʦʚʦʯ-

ʥʳʭ ʩʠʛʥʘʣʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ GPS ʥʘʚʠʛʘʪʦʨʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʩʝʟʦʥʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 7 ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʩʝʩʩʠʡ (ʈʠʩ. 

1), ʦʭʚʘʪʳʚʘʶʱʠʭ 35 ʪʦʯʝʢ ʠʟʣʫʯʝʥʠʷ ʪʝʩʪʦʚʳʭ ʩʠʛʥʘ-

ʣʦʚ. ɼʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʠʟʤʝʨʷʣʠ ʚʨʝʤʝʥʥʳʝ ʟʘʜʝʨʞʢʠ 

ʧʨʠʭʦʜʘ ʩʠʛʥʘʣʘ ʥʘ ʨʘʟʥʳʝ ʧʨʠʝʤʥʠʢʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʟʘʜʝʨʞʝʢ ʠʩʧʦʣʴʟʦʚʘʣʠ, ʢʘʢ ʚʭʦʜʥʳʝ ʧʘʨʘ-

ʤʝʪʨʳ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʣʦʢʘʣʠʟʘʮʠʠ, ʧʦ-

ʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʛʠʧʝʨʙʦʣ (Wahlberg 2002) 

ʠ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ (Lammers and Au 2003). ʇʨʝʜʚʘʨʠ-

ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʥʦʡ ʥʘʤʠ ʩʠʩʪʝʤʳ ʣʦʢʘʣʠʟʘʮʠʠ ʛʠʜʨʦʘʢʫ-

ʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ʆʰʠʙʢʠ ʘʢʫʩʪʠʯʝʩʢʦʡ ʣʦʢʘʣʠʟʘ-

ʮʠʠ ʩʦʩʪʘʚʣʷʣʠ ʚ ʩʨʝʜʥʝʤ 3,19 ʤ. ʇʨʠ ʵʪʦʤ ʦʰʠʙʢʘ ʧʦ 

ʦʩʠ X ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 1,6 ʤ, ʘ ʦʰʠʙʢʘ ʧʦ ʦʩʠ Y ï 

2,61 ʤ. ʇʨʝʜʧʨʠʥʷʪʳʝ ʧʦʧʳʪʢʠ ʣʦʢʘʣʠʟʘʮʠʠ ʢʦʤʤʫʥʠ-

ʢʘʪʠʚʥʳʭ ʠ ʵʭʦʣʦʢʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʙʝʣʫʭ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

(ʈʠʩ. 2). 

whales by videorecording and filling out technical log 

sheets. A GPS navigation device was used to deter-

mine the positions of the anchored hydrophones and 

calibration signal generators. 

During the season of fieldwork, seven calibration ses-

sions (Fig.1) were conducted to ensure proper func-

tioning of 35 test signal generators. Localization was 

based on measurements of time delays between 

the arrival of the transmitted signal at different receiv-

ers. The values of time delay were used as the input 

parameters for localization algorithms based on the 

hyperbola method (Wahlberg 2002) and the Pythago-

rean theorem (Lammers and Au 2003). A preliminary 

analysis showed that the system of localization of 

hydroacoustic signals used by us was highly effective. 

The average errors in sound localization were 3.19 m. 

The average error on the x-axis was 1.6 m, and the 

average error on the y-axis was 2.61 m. Attempts to 

localize signals emitted by beluga whales for commu-

nication and echolocation purposes were effective and 

proved that the above-mentioned method is quite 

promising (Fig. 2).  
 

 

ʈʠʩ.1. ʈʘʩʧʦʣʦʞʝʥʠʝ 

ʪʦʯʝʢ ʠʟʣʫʯʝʥʠʷ 

ʢʘʣʠʙʨʦʚʦʯʥʳʭ 

ʩʠʛʥʘʣʦʚ 

Fig. 1. Positions of cal-

ibration signal gen-

erators 

 

ʐʠʨʦʢʦʧʦʣʦʩʥʘʷ ʟʘʧʠʩʴ ʚʳʷʚʠʣʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʥʝʨʛʠʠ ʥʘ ʯʘʩʪʦʪʘʭ ʚʳʰʝ 20 ʢɻʮ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘ-

ʝʚ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʵʪʦ ʙʳʣʠ ʵʭʦʣʦʢʘʮʠʦʥʥʳʝ ʩʠʛʥʘʣʳ 

(ʈʠʩ. 3ʘ), ʠʤʝʶʱʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʤʘʢʩʠʤʫʤʳ ʚ ʦʙʣʘʩʪʠ 

40-50 ʢɻʮ. ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʤʧʫʣʴʩʥʳʭ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʠʛʥʘʣʦʚ (ʈʠʩ. 3b) ʩʦʜʝʨʞʘʣʘ ʵʥʝʨʛʠʶ 

ʚ ʦʙʣʘʩʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 

ʤʥʦʛʠʝ ʩʠʛʥʘʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʤʧʫʣʴʩʥʳʝ ʪʦʥʘ (çʙʣʝʷʥʠʷè ʠ çʛʣʘʩʥʳʝè), ʠʤʝʣʠ ʙʠʤʦ-

ʜʘʣʴʥʫʶ ʬʦʨʤʫ ʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ (ʈʠʩ. 3c). ʇʨʠʯʝʤ 

ʦʩʥʦʚʥʦʡ ʧʠʢ ʫ ʵʪʠʭ ʩʠʛʥʘʣʦʚ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʪʫ ʞʝ ʦʙ-

Wideband recording revealed a high proportion of 

energy at frequencies above 20 kHz mostly generat-

ed by echolocation sounds (Fig. 3a), having energy 

humps in the range of 40-50 kHz. Besides, a consid-

erable number of pulse sounds used for communica-

tion (Fig. 3b) contained acoustic energy at ultrasonic 

range. It is worthy of note that many sounds, includ-

ing numerous pulse sounds (ñbleatingò and ñvow-

elsò), had a bimodal frequency spectrum (Fig. 3c), 

with peaks in the 40-50 kHz range (the same range 

as peaks of echolocation pulses). Tone pulses of ul-
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ʣʘʩʪʴ, ʯʪʦ ʠ ʫ ʵʭʦʣʦʢʘʮʠʦʥʥʳʭ ʠʤʧʫʣʴʩʦʚ, ʘ ʠʤʝʥʥʦ ʥʘ 

40-50 ʢɻʮ. ʊʦʥʘʣʴʥʳʝ ʩʠʛʥʘʣʳ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ 

ʙʳʣʠ ʯʨʝʟʚʳʯʘʡʥʦ ʨʝʜʢʠ. ʀʟʨʝʜʢʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 

ʩʚʠʩʪʳ ʩ ʯʘʩʪʦʪʦʡ ʦʩʥʦʚʥʦʛʦ ʪʦʥʘ 20-25 ʢɻʮ. ʊʝʤ ʥʝ ʤʝ-

ʥʝʝ, ʦʜʥʘʞʜʳ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʩʝʨʠʷ ʪʦʥʘʣʴʥʳʭ 

ʩʠʛʥʘʣʦʚ ʩ ʯʘʩʪʦʪʦʡ ʦʩʥʦʚʥʦʛʦ ʪʦʥʘ 60-70 ʢɻʮ (ʈʠʩ. 3d). 

trasonic sound were quite rare. Occasionally we rec-

orded whistles having a fundamental frequency of 

20-25 kHz. However, at one time we recorded a se-

ries of tone pulses having a fundamental frequency 

of 60-70 kHz (Fig. 3d). 

 

 

ʈʠʩ. 2. ʇʨʠʤʝʨ ʣʦʢʘʣʠʟʘʮʠʠ ʩʠʛʥʘ-

ʣʘ ʪʠʧʘ çʧʠʩʢè 

Fig. 2. An example of a localized 

ñsqueakò 

 

ʈʠʩ. 3. ʉʦʥʦʛʨʘʤʤʳ ʩʠʛʥʘʣʦʚ ʙʝʣʫʭ: a) ʵʭʦʣʦʢʘʮʠʦʥʥʦʡ ʩʝʨʠʠ, b) ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʠʤʧʫʣʴʩʥʦʛʦ ʟʚʫʢʘ, c) 

ʛʣʘʩʥʦʧʦʜʦʙʥʦʛʦ ʟʚʫʢʘ, d) ʩʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʪʦʥʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ 

Fig. 3. Voiceprint of the belugasô signals: a) echolocation series; b) communicative pulse sound; c) vowels sounds; 

d) ultrasonic tone signals. 
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ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʘ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʷ ʦʙʨʘʙʦʪʢʠ ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʧʨʠʙʦʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʭʚʘʪʠʪʴ 

ʚʝʩʴ ʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʩʠʛʥʘʣʦʚ ʙʝʣʫʭ (ʪ.ʝ. ʜʦ 180 ʢɻʮ). 

Functioning of the system can be improved through 

automated processing of multichannel data, and ap-

plication of wideband devices that can cover the full 

frequency spectrum of sounds produced by beluga 

whales (i.e. up to 180 kHz). 
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ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʤʦʨʝʡ ʠ ʚʳʜʝʣʝʥʠʝ 

ʵʢʦʩʠʩʪʝʤ ʚʳʩʦʢʦʛʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʦʪʣʠʯʘ-

ʶʱʠʭʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʛʠʜʨʦʬʠʟʠʯʝ-

ʩʢʠʭ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ (ɹʝʣʠʢʦʚ 2004) (ʨʠʩ. 1), ʧʦʟʚʦʣʠʣʦ ʘʚʪʦʨʫ 

ʚʳʩʢʘʟʘʪʴ ʛʠʧʦʪʝʟʫ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ, 

ʩʝʟʦʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʤʠʛʨʘʮʠʠ ʘʨʢʪʠʯʝʩʢʠʭ 

ʚʠʜʦʚ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ɹʝʣʠʢʦʚ 2007). ʉʫʪʴ 

ʛʠʧʦʪʝʟʳ ʚ ʩʣʝʜʫʶʱʝʤ. ʂʘʞʜʳʡ ʵʢʦʨʝʛʠʦʥ ʥʘʩʝʣʷʶʪ 

ʩʚʦʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʧʫʣʷʮʠʠ, ʘ ʵʢʦʨʘʡʦʥʳ ʠ, ʚʦʟ-

ʤʦʞʥʦ, ʵʢʦʧʦʜʨʘʡʦʥʳ ï ʩʫʙʧʦʧʫʣʷʮʠʠ ʤʦʨʩʢʠʭ ʤʣʝ-

ʢʦʧʠʪʘʶʱʠʭ.  

 ʇʦʷʩʥʠʤ ʩʢʘʟʘʥʥʦʝ ʥʘ ʧʨʠʤʝʨʝ ʛʨʝʥʣʘʥʜʩʢʦʛʦ ʢʠʪʘ 

(Balaena mysticetus) ʠ ʙʝʣʫʭʠ (Delphinapterus leucas). 

ʉʦʛʣʘʩʥʦ ɹʨʵʭʝʤ ʠ ʜʨ. (Braham et al. 1980), ʤʠʛʨʘʮʠʷ 

ʛʨʝʥʣʘʥʜʩʢʠʭ ʢʠʪʦʚ ʥʘʯʠʥʘʝʪʩʷ ʚ ʘʧʨʝʣʝ ʠʣʠ ʜʘʞʝ ʚ 

ʤʘʨʪʝ ʚ ʛʦʜʳ ʣʝʛʢʠʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʧʦ ʠʶʥʴ ʚʢʣʶʯʠʪʝʣʴʥʦ. ʂʠʪʳ ʤʠʛʨʠʨʫʶʪ ʯʝʨʝʟ ɹʝ-

ʨʠʥʛʦʚ ʧʨʦʣʠʚ ʚ ʏʫʢʦʪʩʢʦʝ ʤʦʨʝ ʠ ʜʘʣʝʝ ʚʜʦʣʴ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɸʣʷʩʢʠ ʚ ʤʦʨʝ ɹʦʬʦʨʪʘ (ʨʠʩ. 2).  

The ecological zoning of the seas and distinguishing 

the ecosystems of a high hierarchical level is charac-

terized by some specific manifestations of hydrophisi-

cal, hydrochemical and hydrobiological features (ɹʝ-

ʣʠʢʦʚ 2004) (Fig. 1), which led the author to put for-

ward a hypothesis of geographical variability, seasonal 

distribution and migrations of the Arctic marine 

mammal species (ɹʝʣʠʢʦʚ 2007). The essence of the 

hypothesis is the following. Each eco-region is popu-

lated its own geographical populations, and eco-

districts, and, presumably, eco-subdistricts, by sub-

populations of marine mammals. 

 The above can be exemplified by the bowhead whale 

(Balaena mysticetus) and the white whale (Delphin-

apterus leucas). According to Braham et al. (1980), the 

migration of bowhead whales starts in April and even 

as early as March during the years of easy ice condi-

tions to continue through June. Whales migrate 

through the Bering Strait to the Chukchi Sea and far-

ther along northwestern coast of Alaska to the Beau-

fort Sea (Fig. 2). 
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ʈʠʩ. 1. ʕʢʦʩʠʩʪʝʤʳ ʚʳʩʦʢʦʛʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (ɹʝʣʠʢʦʚ 2004 ʩ ʠʟʤʝʥʝʥʠʷʤʠ). ɻʨʘʥʠʮʳ ʵʢʦʨʝʛʠʦʥʦʚ 

ʩʦʚʧʘʜʘʶʪ ʩ ʟʦʥʘʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ: ɸ - ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ; ʄʉ - ʚʦʜ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʪʦ-

ʢʘ; ʊ - ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜ. ʕʢʦʨʘʡʦʥʳ (ɸ1, ɸ2é; ʄʉ1, ʄʉ2é; ʊ1, ʊ2é) - ʵʪʦ ʫʯʘʩʪʢʠ ʘʢʚʘʪʦʨʠʡ ʤʦ-

ʨʝʡ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʜʥʦʪʠʧʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚʦʜʥʳʭ ʤʘʩʩ ʠ ʩʭʦʜʥʳʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. --- ʛʨʘʥʠʮʳ ʵʢʦʨʝʛʠʦʥʦʚ, é ʛʨʘʥʠʮʳ ʵʢʦʨʘʡʦʥʦʚ. 

Fig. 1. Ecosystems of a high hierarchical level (ɹʝʣʠʢʦʚ 2004 with amendments). The boundaries of the eco-regions 

coincide with the zones of the predominant effect of: ɸ ï Atlantic waters; ʄC ï the waters of mainland run-

off; T ï Pacific waters. The eco-regions (ɸ1, ɸ2é; ʄC1, ʄC2é; T1, T2é) are the sections of the water 

areas with the same type of the water mass structure and similar hydrochemical and hydrobiological charac-

teristics --- boundaries of the eco-regions; é boundaries of the eco-districts. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 1990-1995 

ʛʛ. ʩ ʙʝʨʝʛʦʚʳʭ ʧʫʥʢʪʦʚ (ʄʝʣʴʥʠʢʦʚ 1995, ʄʝʣʴʥʠʢʦʚ 

ʠ ɹʦʙʢʦʚ 1996, ʄʝʣʴʥʠʢʦʚ ʠ ʜʨ. 2002), ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʤʠʛʨʘʮʠʷ ʛʨʝʥʣʘʥʜʩʢʠʭ ʢʠʪʦʚ ʧʨʦʭʦʜʠʪ ʪʘʢʞʝ ʥʘ 

ʩʝʚʝʨʦ-ʟʘʧʘʜ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʷ ʠ ʞʠʚʦʪʥʳʝ ʩʣʝʜʫʶʪ 

ʚʜʦʣʴ ʩʝʚʝʨʥʳʭ ʙʝʨʝʛʦʚ ʏʫʢʦʪʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

ʅʘʯʠʥʘʝʪʩʷ ʦʥʘ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʤʘʷ, ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʚ ʠʶʥʝ, ʘ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ï ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʠʶʣʷ. 

ʆʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 

ʩʨʦʢʘʭ ʤʠʛʨʘʮʠʠ ʞʠʚʦʪʥʳʭ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʧʦʣʦ-

ʞʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʜʚʝ ʠʣʠ, ʚʦʟʤʦʞʥʦ, ʜʘʞʝ ʪʨʠ 

ʤʠʛʨʠʨʫʶʱʠʝ ʩʫʙʧʦʧʫʣʷʮʠʠ ʛʨʝʥʣʘʥʜʩʢʦʛʦ ʢʠʪʘ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʪʨʝʤʷ ʚʦʜʥʳʤʠ ʤʘʩʩʘʤʠ ï ʧʨʠʙʨʝʞʥʳʤʠ ʚʦ-

ʜʘʤʠ ɸʣʷʩʢʠ, ʚʦʜʘʤʠ ʙʝʨʠʥʛʦʚʦʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ ʠ 

ʚʦʜʘʤʠ ɸʥʘʜʳʨʩʢʦʛʦ ʟʘʣʠʚʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʁ-

ʱʠʤʩʷ ʧʦ ʘʙʠʦʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʝʣʘʛʠʯʝ-

ʩʢʦʡ ʩʨʝʜʳ, ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ, ʩʪʨʫʢʪʫʨʝ ʠ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤ ʩʝʟʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʬʠʪʦ- ʠ ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦ-

ʦʙʱʝʩʪʚ. ɺʦ ʚʨʝʤʷ ʚʝʩʝʥʥʝʡ ʤʠʛʨʘʮʠʠ, ʧʨʦʡʜʷ ɹʝʨʠʥ-

ʛʦʚ ʧʨʦʣʠʚ, ʜʚʝ ʩʫʙʧʦʧʫʣʷʮʠʠ ʩʣʝʜʫʶʪ ʚʩʣʝʜ ʟʘ ʘʥʘ-

ʜʳʨʩʢʠʤ ʪʝʯʝʥʠʝʤ ʠ ʪʝʯʝʥʠʝʤ ʙʝʨʠʥʛʦʚʦʤʦʨʩʢʦʛʦ 

ʰʝʣʴʬʘ ʚ ʏʫʢʦʪʩʢʦʝ ʤʦʨʝ, ʘ ʪʨʝʪʴʷ ʥʘʧʨʘʚʣʷʝʪʩʷ ʩ 

ʘʣʷʩʢʠʥʩʢʠʤʠ ʧʨʠʙʨʝʞʥʳʤʠ ʚʦʜʘʤʠ ʚ ʤʦʨʝ ɹʦʬʦʨʪʘ 

(ʨʠʩ. 3).  

Along with that the observations in 1990-1995 off 

shore sites (ʄʝʣʴʥʠʢʦʚ 1995, ʄʝʣʴʥʠʢʦʚ ʠ ɹʦʙʢʦʚ 

1996, ʄʝʣʴʥʠʢʦʚ ʠ ʜʨ. 2002) demonstrate that migra-

tion of the bowhead whale passes as well to the 

northwest of the Chukchi Sea, and the whales swim 

along the northern shores of the Chukchi Peninsula. It 

starts during the second half of May to continue in 

June, and in some years, during the first half of July. 

Some well-defined differences in the dates of migra-

tion of the whales give grounds to propose that there 

are two or, presumably, three subpopulations of the 

bowhead whales associated with three water masses  ï 

the coastal waters of Alaska, the waters of the Bering 

Sea shelf and the waters of the Gulf of Anadyr consid-

erably differing in their abiotic characteristics of the 

pelagic environment, the species composition, struc-

ture and properties of the seasonal development  of 

phyto- and zoopankton communities. In the course of 

spring migration upon passing the Bering Strait, two 

subpopulations follow the Anadyr current and the cur-

rent of the Bering Sea shelf to the Chukchi Sea, and 

the third one heads with the Alaska coastal waters to 

the Beauafort Sea (Fig. 3).  
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ʈʠʩ. 2 ʊʨʘʜʠʮʠʦʥʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʝʩʝʥʥʝʡ 

ʤʠʛʨʘʮʠʠ ʢʘʨʩʢʦʡ ʧʦʧʫʣʷ-

ʮʠʠ ʙʝʣʫʭʠ ʠ ʙʝʨʠʥʛʦʚʦ-

ʤʦʨʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʛʨʝʥ-

ʣʘʥʜʩʢʦʛʦ ʢʠʪʘ 

Fig.  2 Traditional represen-

tation of the spring migra-

tion of the Kara population 

of the beluga whale and the 

Bering Sea population of the 

bowhead whale 

 

ʈʠʩ. 3. ʉʭʝʤʘ ʚʝʩʝʥʥʝʡ 

ʤʠʛʨʘʮʠʠ ʧʦʧʫʣʷʮʠʡ ʙʝ-

ʣʫʭ (ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʘʷ 

ʧʦʧʫʣʷʮʠʷ ï ʩʧʣʦʰʥʳʝ 

ʩʪʨʝʣʢʠ; ʢʘʨʩʢʦ-

ʣʘʧʪʝʚʩʢʘʷ ï ʧʫʥʢʪʠʨʥʳʝ 

ʩʪʨʝʣʢʠ) ʠ ʙʝʨʠʥʛʦʚʦʤʦʨ-

ʩʢʠʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʛʨʝʥ-

ʣʘʥʜʩʢʦʛʦ ʢʠʪʘ (ʩʧʣʦʰʥʳʝ 

ʠ ʧʫʥʢʪʠʨʥʳʝ ʩʪʨʝʣʢʠ) 

ʩʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ ʘʚʪʦʨʘ 

 

Fig. 3. Scheme of the spring migration of the white whale population (Barents population ï solid arrows; Kara-

Laptev population  ï dashed arrows and the Bering Sea subpopulations of the bowhead whale) solid and dashed ar-

rows) according to the authorôs hypothesis 

 

ʉʯʠʪʘʝʪʩʷ (ɻʝʧʪʥʝʨ ʠ ʜʨ. 1976), ʯʪʦ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʦʙʠʪʘʝʪ ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʘʷ ʧʦ-

ʧʫʣʷʮʠʠ ʙʝʣʫʭʠ, ʢʦʪʦʨʘʷ ʚʝʩʥʦʡ ʤʠʛʨʠʨʫʝʪ ʚ ʂʘʨʩʢʦʝ 

ʤʦʨʝ ʯʝʨʝʟ ʥʦʚʦʟʝʤʝʣʴʩʢʠʝ ʧʨʦʣʠʚʳ ʠʣʠ ʦʛʠʙʘʷ ʅʦ-

ʚʫʶ ɿʝʤʣʶ ʩ ʩʝʚʝʨʘ (ʨʠʩ. 2). ʉʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ ʘʚʪʦ-

ʨʘ, ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʦʙʠʪʘʶʪ 

ʜʚʝ ʧʦʧʫʣʷʮʠʠ ʙʝʣʫʭʠ. ʆʜʥʘ, ʠʟʚʝʩʪʥʘʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çʙʘʨʝʥʮʝʚʦʤʦʨʩʢʘʷ ʧʦʧʫʣʷʮʠʷè (ɻʝʧʪʥʝʨ ʠ ʜʨ. 1976), 

ʚʢʣʶʯʘʶʱʘʷ, ʚʦʟʤʦʞʥʦ, ʥʝʩʢʦʣʴʢʦ ʩʫʙʧʦʧʫʣʷʮʠʡ, 

ʨʘʥʥʝʡ ʚʝʩʥʦʡ ʤʠʛʨʠʨʫʝʪ ʚ ʩʝʚʝʨʥʫʶ ʯʘʩʪʴ ɹʘʨʝʥʮʝʚʘ 

ʠ ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ ʠ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʤʦʨʷ 

ʃʘʧʪʝʚʳʭ, ʪ.ʝ. ʚ ʵʢʦʨʘʡʦʥʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ. ɼʨʫʛʘʷ 

ʧʦʧʫʣʷʮʠʷ, ʥʘʟʦʚʝʤ ʝʝ çʢʘʨʩʢʦ-ʣʘʧʪʝʚʩʢʘʷè, ʚʝʩʥʦʡ 

ʤʠʛʨʠʨʫʝʪ ʯʝʨʝʟ ʧʨʦʣʠʚ ʖʛʦʨʩʢʠʡ ʐʘʨ ʠ, ʚʦʟʤʦʞʥʦ, 

ʯʝʨʝʟ ʧʨʦʣʠʚ ʂʘʨʩʢʠʝ ɺʦʨʦʪʘ, ʚ ʶʞʥʫʶ ʯʘʩʪʴ ʂʘʨʩʢʦ-

ʛʦ ʠ ʃʘʧʪʝʚʳʭ ʤʦʨʝʡ; ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʙʝʣʫʭʠ ʧʨʦ-

ʥʠʢʘʶʪ ʚ ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʤʦʨʷ 

(ʨʠʩ. 3). ʕʪʠ ʵʢʦʨʘʡʦʥʳ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʚʦʜ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʪʦʢʘ. ʏʘʩʪʴ 

ʙʝʣʫʭ ʵʪʦʡ ʧʦʧʫʣʷʮʠʠ ʟʘʭʦʜʷʪ ʚ ʆʙʩʢʫʶ ʛʫʙʫ ʠ ɽʥʠ-

ʩʝʡʩʢʠʡ ʟʘʣʠʚ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʜʠʩʢʨʝʪʥʳʝ ʩʫʙʧʦʧʫʣʷʮʠʠ, ʢʘʢ ʠ ʩʫʙʧʦʧʫʣʷʮʠʠ, 

It is considered (ɻʝʧʪʥʝʨ ʠ ʜʨ. 1976) that in spring 

white whale population inhabiting the southeastern 

Barents Sea migrates to the Kara Sea through the No-

vaya Zemlya straits or passing around Novaya Zemlya 

from the north (Fig.  2). According to the authorôs hy-

pothesis, in the south-eastern Barents Sea is inhabited 

by two populations of the white whales. One of them 

is known as the ñBarents Sea populationò (ɻʝʧʪʥʝʨ ʠ 

ʜʨ. 1976), presumably includs several subpopulations. 

In early spring it migrates to the northern Barents and 

Kara seas and to the northwestern Laptev Sea, i.e., in 

the eco-districts, mostly affected by the Atlantic wa-

ters. Another population, ñKara-Laptevò, in the spring 

migrates through the Yugorsky Shar Strait, and, pre-

sumably, through the Kara Strait to the southern parts 

of the Kara and Laptev seas. In certain years white 

whales get into the western portion of the East-

Siberian Sea (Fig. 3). Those eco-districts are mostly 

influenced by the mainland runoff waters. Some of the 

beluga whales of the population concerned enter the 

Gulf of Ob and the Yenisei Bay. It well may be that 

they represent some discrete subpopulations similar to 

the subpopulations remaining on the wintering grounds 



ɹʝʣʠʢʦʚ. ɻʠʧʦʪʝʟʘ ʵʢʦʩʠʩʪʝʤʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʨʢʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʄʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ɻʦʣʘʨʢʪʠʢʠ. 2012. ʊʦʤ 1. 79 

ʦʩʪʘʶʱʠʝʩʷ ʥʘ ʤʝʩʪʘʭ ʟʠʤʦʚʢʠ (ʨʝʟʠʜʝʥʪʥʳʝ ʩʫʙʧʦ-

ʧʫʣʷʮʠʠ). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʤʠʪʦʭʦʥʜʨʠ-

ʘʣʴʥʦʡ ɼʅʂ (mtDNA) ʙʝʣʫʭ, ʦʙʠʪʘʶʱʠʭ ʫ ʩʝʚʝʨʥʦʛʦ 

ʧʦʙʝʨʝʞʴʷ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ (Brennin 

et al. 1997), ʧʦʟʚʦʣʠʣʠ ʘʚʪʦʨʘʤ ʚʳʷʚʠʪʴ 12 ʩʪʘʜ. ʉʨʝʜʠ 

95 ʙʝʣʫʭ ʠʟ 12 ʨʘʡʦʥʦʚ ʚʟʷʪʠʷ ʧʨʦʙ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 8 

ʛʘʧʣʦʪʠʧʦʚ. ɻʘʧʣʦʪʠʧʳ ʦʙʨʘʟʦʚʘʣʠ ʜʚʝ ʣʠʥʠʠ. ʆʜʥʘ 

ʣʠʥʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʙʝʣʫʭ ʵʩ-

ʪʫʘʨʠʷ ʨ. ʉʚ. ʃʘʚʨʝʥʪʠʷ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʫʜʟʦʥʦʚʘ 

ʟʘʣʠʚʘ, ʜʨʫʛʘʷ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʙʝʣʫʭ, ʦʪʣʦʚʣʝʥ-

ʥʳʭ ʚ ʚʦʜʘʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɻʫʜʟʦʥʦʚʘ ʟʘʣʠʚʘ, ʶʞʥʦʡ 

ʯʘʩʪʠ ʦ. ɹʘʬʬʠʥʦʚ, ʟʘʧʘʜʥʦʡ ɻʨʝʥʣʘʥʜʠʠ, ʂʘʥʘʜʩʢʦʡ 

ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ɸʨʢʪʠʢʠ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʤʦʨʷ 

ɹʦʬʦʨʪʘ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ  ʤʝʞʜʫ ʵʪʠʤʠ ʣʠʥʠ-

ʷʤʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ, ʚʦʟʤʦʞʥʦ, ʧʨʦʠʩʭʦʜʷʪ 

ʦʪ ʧʨʝʜʢʦʚʳʭ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʠ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʩʪʘʜ 

ʙʝʣʫʭ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʩʦ ʚʨʝʤʝʥʠ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝ-

ʥʝʥʠʷ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʩʝʣʠʚʰʠʝ ɸʨʢʪʠʢʫ. ʇʨʝʜʧʦ-

ʣʘʛʘʝʪʩʷ (Brown Gladen et al. 1999), ʯʪʦ ʚʦʟʚʨʘʱʝʥʠʝ 

ʙʝʣʫʭ ʚ ʦʜʥʠ ʠ ʪʝ ʞʝ ʤʝʩʪʘ ʣʝʪʥʝʛʦ ʥʘʛʫʣʘ ʥʝ ʩʣʫʯʘʡʥʦ 

ʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʤʘʪʝʨʠʥʩʢʠʤ ʚʢʣʘʜʦʤ ʚ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʘʜʘ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʤʠʛʨʘʮʠʡ.  

ʏʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, ʠʤʝʝʪ ʣʠ ʤʝʩʪʦ ʧʝʨʝʢʨʝʩʪ-

ʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʤʝʞʜʫ ʙʝʣʫʭʘʤʠ, ʧʨʦʚʦʜʷʱʠʤʠ ʣʝʪʦ 

ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʫ ʧʦʙʝʨʝʞʴʷ ʉʝʚʝʨʥʦʡ ɸʤʝ-

ʨʠʢʠ,  ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʦʙʨʘʟʮʳ ʦʪ 640 ʙʝʣʫʭ, ʢʦʪʦ-

ʨʳʝ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʧʝʨʠʦʜ ʩ 1984 ʧʦ 1994 ʛʛ. ʠʟ 24 

ʤʝʩʪ. ʇʨʠ ʵʪʦʤ ʠʟʫʯʘʣʘʩʴ ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʷʜʝʨʥʦʡ ɼʅʂ (Brown Gladen et al. 1999). ʄʝʩʪʘ ʩʙʦʨʘ 

ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʷʣʠ 8 ʨʘʡʦʥʦʚ ʣʝʪʥʝʛʦ ʥʘʛʫʣʘ ʙʝ-

ʣʫʭ, ʘ ʪʘʢʞʝ 4 ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʨʘʡʦʥʘ ʠʭ ʟʠʤʦʚʢʠ: 

ɹʝʨʠʥʛʦʚʦ ʤʦʨʝ, ɻʫʜʟʦʥʦʚ ʟʘʣʠʚ, ɹʘʬʬʠʥʦʚ ʟʘʣʠʚ, ʨ. 

ʉʚ. ʃʘʚʨʝʥʪʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʤʘʨʢʝʨʦʚ ʷʜʝʨʥʦʡ ɼʅʂ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ 

ʩʪʝʧʝʥʴ ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʜʥʦʨʦʜʥʦʩʪʠ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ 

ʠʟ ʨʘʟʥʳʭ ʤʝʩʪ ʠʭ ʣʝʪʥʝʛʦ ʥʘʛʫʣʘ, ʯʪʦ, ʢʘʢ ʩʯʠʪʘʶʪ 

ʘʚʪʦʨʳ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʱʥʦʩʪʴ ʤʝʩʪ ʠʭ ʟʠʤʦʚʢʠ ʠ 

ʚʦʟʤʦʞʥʳʡ ʠʥʙʨʠʜʠʥʛ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʠ 

ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ ʫ ʙʝʣʫʭ ʩ ʨʘʟʥʳʭ ʤʝʩʪ ʟʠʤʦʚʢʠ. 

ʆʩʦʙʝʥʥʦ ʦʪʯʝʪʣʠʚʦ ʵʪʠ ʨʘʟʣʠʯʠʷ ʧʨʦʷʚʠʣʠʩʴ ʫ ʞʠ-

ʚʦʪʥʳʭ ʠʟ ʟʘʧʘʜʥʦʡ (ɹʝʨʠʥʛʦʚʦ ʤʦʨʝ) ʠ ʚʦʩʪʦʯʥʦʡ 

(ɻʫʜʟʦʥʦʚ ʟʘʣʠʚ, ɹʘʬʬʠʥʦʚ ʟʘʣʠʚ, ʨ. ʉʚ. ʃʘʚʨʝʥʪʠʷ) 

ʯʘʩʪʝʡ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʣʫ-

ʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʠʭ ʤʝʪʦʜʦʚ ʛʝʥʝʪʠʯʝ-

ʩʢʠʭ ʤʘʨʢʝʨʦʚ (ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʠ ʷʜʝʨʥʦʡ ɼʅʂ), 

ʙʝʣʫʭʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʵʚʦ-

ʣʶʮʠʦʥʥʦ ʨʘʟʥʳʝ ʯʘʩʪʠ ï ʟʘʧʘʜʥʫʶ ʠ ʚʦʩʪʦʯʥʫʶ. ɹʝ-

ʣʫʭʠ ʠʟ ʚʦʩʪʦʯʥʦʛʦ ʨʝʬʫʛʠʫʤʘ ʟʘʩʝʣʠʣʠ ʨ. ʉʚ. ʃʘʚ-

ʨʝʥʪʠʷ ʠ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ɻʫʜʟʦʥʦʚʘ ʟʘʣʠʚʘ ʠ ʦʥʠ ʛʝ-

ʥʝʪʠʯʝʩʢʠ ʦʪʣʠʯʥʳ ʦʪ ʙʝʣʫʭ ʠʟ ʟʘʧʘʜʥʦʛʦ ʨʝʬʫʛʠʫʤʘ, 

ʟʘʩʝʣʠʚʰʠʭ ʟʘʧʘʜʥʫʶ ʠ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʠ ʘʨʢʪʠʯʝ-

(resident subpopulation). 

The studies on the genetic structure of the mitochon-

drial DNA of white whales dwelling off the northern 

coast of the North-American Continent (Brennin et al. 

1997) revealed 12 stocks. Among the 95 white whales 

from the 12 sampling area 8 haplotypes were distin-

guished. The haplotypes formed two lines. One line is 

mostly found in the whales of the St. Lawrence estuary 

and the eastern Hudson Bay; the other, mostly in belu-

ga whales of western Hudson Bay, the southern Baffin 

Bay, western Greenland, Canadian high-latitude Arctic 

and the eastern Beaufort Sea. The genetic differences 

between these lines indicate that they, presumably, 

originate from the ancestral Pacific and Atlantic stocks 

of the whales that remained since the last glaciation 

and populate the Arctic. It is proposed (Brown Gladen 

et al. 1999) that the returning of beluga whales to the 

same summer feeding grounds is not accidental and is 

supported by the mainland contribution to the devel-

opment of the migration properties characteristic of 

each stock. 

To answer the question if there is cross-breeding be-

tween the white whales that spend the summers in cer-

tain areas off the North America Coast, the samples of 

640 belugas were studied, which were collected be-

tween 1984 and 1994 from 24 sites. In this case the 

genetic variability of the nuclear DNA was studied 

(Brown Gladen et al. 1999). The sites of the collection 

of the samples were 8 summer feeding grounds and 

also four in their proposed wintering grounds in the 

Bering Sea, Hudson Bay, Baffin Bay, St. Lawrence 

River. The study findings, using the nuclear DNA 

markers demonstrated a high level of genetic homoge-

neity of among individuals from their different sum-

mer feeding grounds, which is thought by the authors 

to indicate their common wintering grounds and possi-

ble interbreeding. Along with that, some differences in 

the white whales from different wintering grounds 

were revealed. Especially pronounced these differ-

ences are inanimals from the western part (Bering Sea) 

and the eastern part (Hudson Bay, Baffin Bay, St. 

Lawrence River). As based on data of the studies ob-

tained using both genetic marker methods (mitochon-

drial and nuclear DNA), the beluga whales of the 

North America were divided into 2 evolutionary dif-

ferent parts ï western and eastern. The white whales 

from the eastern refugium populated the St. Lawrence 

River and the eastern Hudson Bay, and they are genet-

ically different from the beluga whales from the beluga 

whales of the western refugium which populated the 

western and central Hudson Bay, and they are genet-

ically different from their counterparts from the west-

ern refugium that populated western and central part of 
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ʩʢʦʛʦ ʨʝʛʠʦʥʘ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʨʫʧʧʠʨʦ-

ʚʦʢ ʙʝʣʫʭ, ʥʘʩʝʣʷʶʱʠʭ ʘʢʚʘʪʦʨʠʠ ʤʦʨʝʡ, ʧʨʠʣʝʞʘʱʠʭ 

ʢ ʧʦʙʝʨʝʞʴʶ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʛʠʧʦʪʝʟʫ ʘʚʪʦʨʘ ʦʙ ʵʢʦʩʠʩʪʝʤʥʦʡ ʠʟ-

ʤʝʥʯʠʚʦʩʪʠ ʘʨʢʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ. 

the North America Arctic region. 

Thus, the findings of the studies on the white whale 

groupings populating the water areas near the North 

America support in some degree the hypothesis of the 

author on the ecosystemic variability of the Arctic spe-

cies of marine mammals. 
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ɸʥʘʣʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʦ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ 

ʈʦʩʩʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʦʢʣʘʜʦʚ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʚ ʨʘʤ-

ʢʘʭ ʇʨʦʛʨʘʤʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ɸʨʢʪʠʢʠ ɸʨʢʪʠʯʝʩʢʦʛʦ ʩʦʚʝʪʘ (ʩʤ., ʥʘʧʨʠʤʝʨ, 

ɿʘʛʨʷʟʥʝʥʠʝ ɸʨʢʪʠʢʠé, 2003) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʦʪʜʝʣʴʥʳʝ ʨʘʡʦʥʳ ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥʮʝʚʘ, 

ɹʝʣʦʛʦ, ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ ʠ ʤʦʨʷ ʃʘʧʪʝʚʳʭ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚ 2-3 

ʨʘʟʘ ʧʨʝʚʳʰʘʶʱʠʤʠ ʇɼʂ. ʉʨʝʜʠ ʨʘʡʦʥʦʚ, ʠʤʝʶʱʠʭ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʚʳʜʝʣʷʶʪʩʷ 

ʂʦʣʴʩʢʠʡ ʟʘʣʠʚ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʇʝʯʦʨʩʢʦʝ ʤʦʨʝ ʠ ʥʠ-

ʟʦʚʴʷ ʨ. ʇʝʯʦʨʳ, ʆʙʩʢʘʷ ʛʫʙʘ. 

ɺʩʝ ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦ-

ʨʦʜʦʚ ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʨʠʩʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʷ ʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʥʝʬʪʷʥʳ-

ʤʠ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ, ʧʦʩʪʫʧʣʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ 

ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʪʘʢ ʠ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʥʝʬʪʠ. ʉ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʥʝʬʪʠ 

ʩʚʷʟʘʥʘ ʠ ʦʧʘʩʥʦʩʪʴ ʨʘʟʣʠʚʦʚ, ʠʥʦʛʜʘ ʧʨʠʦʙʨʝʪʘʶʱʠʭ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ 

ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʢʘ-

ʟʳʚʘʝʪ, ʯʪʦ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʦʙʨʘʪʴ ʠ ʫʪʠʣʠʟʠ-

ʨʦʚʘʪʴ ʧʦʧʘʚʰʫʶ ʚ ʚʦʜʫ ʥʝʬʪʴ ʢʨʘʡʥʝ ʩʣʦʞʥʦ.  

ɿʘʛʨʷʟʥʝʥʠʝ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʪʴ 

ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʡ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

ʥʘʩʝʣʷʶʱʝʡ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʝ ʘʢʚʘʪʦʨʠʠ.  

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʷ ʷʚʣʷʶʪʩʷ: 

¶ ʜʘʣʴʥʠʡ ʧʝʨʝʥʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʤʦʨʩʢʠʤʠ 

ʪʝʯʝʥʠʷʤʠ; 

¶ ʘʪʤʦʩʬʝʨʥʳʡ ʧʝʨʝʥʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ; 

¶ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʝʜʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ 
ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ; 

¶ ʩʫʜʦʭʦʜʩʪʚʦ; 

¶ ʧʨʠʙʨʝʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʭʦʟʷʡʩʪʚʘ ʠ ʤʘʪʝʨʠʢʦ-

ʚʳʡ ʩʪʦʢ. 

Analysis of publications intended for the general pub-

lic and publications of Russian government agencies 

on anthropogenic contamination of the Russian Arctic 

seas (in particular, the Arctic Monitoring and As-

sessment Programme publications, such as ñArctic 

Pollutioné 2003ò) has shown that concentration of 

contaminants in some areas of the Barents, White, 

Kara, and Laptev seas is 2-3 times higher than the 

maximum allowable concentration. Among the most 

polluted sites are the Kola Gulf of the Barents Sea, 

the Pechora Sea, the lower course of the Pechora Riv-

er, and the Gulf of Ob.    

Increasingly intensive development of oil and gas 

fields in the Pechora Sea significantly increases risk 

of contamination of the sea and coastal areas with oil 

products that can occur both during oil extraction and 

transportation. Oil transportation can also result in oil 

spills that sometimes have disastrous consequences. 

International experience in the oil spill management 

indicates that collection and disposal of spilled oil is 

extremely difficult under the Arctic conditions.  

Marine pollution can negatively affect the status of 

marine mammal populations inhabiting the southeast-

ern Barents Sea and adjacent waters.  

The main sources of anthropogenic pollution in the 

Pechora Sea include:  

¶ long distance transport of pollutants through sea 

currents;    

¶ transport of pollutants via the atmosphere; 

¶ water pollution resulting from exploration and de-

velopment of oil and gas;  

¶ shipping; 

¶ coastal infrastructure and surface runoff;  

Development of oil and gas fields. Risk of pollution 

of the sea with oil products is especially serious. Five 

oil fields were discovered in the Pechora Sea. Three 

of them are classified as ñlarge oil fieldsò. The 
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ʈʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. 

ʋʛʨʦʟʘ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʠʭ ʚʦʜ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʥʝʬʪʠ 

ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʘ. ɺ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ ʦʪʢʨʳʪʦ 5 ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ ʥʝʬʪʠ, ʠʟ ʢʦʪʦʨʳʭ ʪʨʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ 

ʢʨʫʧʥʳʭ; ʩʘʤʦʝ ʢʨʫʧʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ï ʇʨʠʨʘʟʣʦʤ-

ʥʦʝ. ʇʣʘʥʠʨʫʝʪʩʷ ʧʨʦʙʫʨʠʪʴ 40 ʩʢʚʘʞʠʥ, ʧʨʦʝʢʪʥʳʡ 

ʦʙʲʝʤ ʜʦʙʳʯʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 7 ʤʣʥ ʪ. ɼʦʙʳʪʫʶ 

ʥʝʬʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʢʘʧʣʠʚʘʪʴ ʚ ʥʝʬʪʝʭʨʘʥʠʣʠʱʘʭ 

ʥʘ ʧʣʘʪʬʦʨʤʝ, ʟʘʪʝʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʪʘʥʢʝʨʘʤʠ-

ʯʝʣʥʦʢʘʤʠ ʜʦ ʧʣʘʚʫʯʝʛʦ ʭʨʘʥʠʣʠʱʘ ʚ ʂʦʣʴʩʢʦʤ ʟʘʣʠʚʝ 

ʠ ʦʪʪʫʜʘ ʚʳʚʦʟʠʪʴ ʥʘ ʵʢʩʧʦʨʪ. ɺ ʛʦʜ ʵʢʩʧʦʨʪ ʥʝʬʪʠ ʤʦ-

ʞʝʪ ʜʦʩʪʠʯʴ ʫʨʦʚʥʷ 50-150 ʤʣʥ ʪ (Bambulyak and Fran-

tzen 2005). ɼʣʷ ʧʝʨʝʚʦʟʢʠ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʬʪʠ 

ʝʞʝʛʦʜʥʦ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʧʨʦʭʦʜ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʫʜʦʚ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʇʨʠ ʧʝʨʝʚʦʟʢʝ ʥʝʬʪʠ ʩʫ-

ʧʝʨʪʘʥʢʝʨʘʤʠ ʯʝʨʝʟ ʇʝʯʦʨʩʢʦʝ ʤʦʨʝ ʠ ʶʞʥʳʝ ʨʘʡʦʥʳ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʥʝ ʠʩʢʣʶʯʝʥʳ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ ʠ 

ʧʦʧʘʜʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʦʜʫ, 

ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ 

ʜʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʤʦʨʞʘ ʠʟ-ʟʘ ʧʦʪʝʨʠ 

ʧʨʝʜʧʦʯʠʪʘʝʤʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʜʝʛʨʘʜʘʮʠʠ ʜʦʥʥʳʭ 

ʙʠʦʮʝʥʦʟʦʚ.  

ʉʫʜʦʭʦʜʩʪʚʦ. ʄʦʨʷ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʠʟʜʘʚʥʘ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʫʪʠ ʜʣʷ ʛʨʫʟʦ-

ʚʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ʉʝʚʝʨʥʦʤʫ ʤʦʨʩʢʦ-

ʤʫ ʧʫʪʠ. ʇʦʩʣʝ 1987 ʛ. ʦʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʩʦʢʨʘ-

ʱʝʥʠʶ ʦʙʲʝʤʘ ʧʝʨʝʚʦʟʠʤʳʭ ʛʨʫʟʦʚ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝ-

ʥʠʷʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ (Granberg 

1995), ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʢʨʠʟʠʩʘ ʚ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ ʚ ʪʝʢʫʱʝʤ ʩʪʦʣʝʪʠʠ ʥʘʤʝʪʠʣ-

ʩʷ ʨʦʩʪ ʤʦʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʪʨʘʩʩʝ ʉʝʚʝʨʥʦʛʦ ʤʦʨ-

ʩʢʦʛʦ ʧʫʪʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ, ʛʜʝ ʜʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ ʦʮʝʥʠʚʘʝʪʩʷ ʦʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʜʦ 

ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ ʧʝʨʝʚʦʟʢʠ 

ʛʨʫʟʦʚ (Thomassen 1995). ʆʩʦʙʝʥʥʦ ʚʝʣʠʢ ʨʠʩʢ ʥʘʥʝʩʝ-

ʥʠʷ ʥʝʧʦʧʨʘʚʠʤʦʛʦ ʫʱʝʨʙʘ ʜʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʘʪʣʘʥʪʠ-

ʯʝʩʢʦʛʦ ʤʦʨʞʘ, ʥʘʩʝʣʷʶʱʝʡ ʇʝʯʦʨʩʢʦʝ ʤʦʨʝ ʠ ʩʦʧʨʝ-

ʜʝʣʴʥʳʝ ʩ ʥʠʤ ʨʘʡʦʥʳ (Wiig et al. 1996). 

ʇʨʠʙʨʝʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʭʦʟʷʡʩʪʚʘ ʠ ʤʘʪʝʨʠʢʦʚʳʡ 

ʩʪʦʢ. ʇʦʯʪʠ ʚʩʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʨʝʛʠʦʥʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʦʙʝʨʝʞʴʝ ʇʝʯʦʨʩʢʦʛʦ ʤʦ-

ʨʷ, ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʧʦ-

ʩʪʫʧʘʶʱʠʭ ʚ ʤʦʨʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʠ 

ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ. ʅʦ ʦʩʥʦʚʥʦʡ ʧʦʪʦʢ ʤʘʪʝʨʠʢʦʚʳʭ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʦʧʘʜʘʝʪ ʩʦ ʩʪʦʢʦʤ ʨ. ʇʝʯʦʨʘ. 

ɼʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʪʦʤ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʵʪʦʡ ʨʝʢʠ ʤʥʦʛʠʭ ʟʘʛʨʷʟ-

ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ) ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʧʨʠʯʝʤ ʨʘʟʦʚʳʝ 

ʫʨʦʚʥʠ ʤʦʛʫʪ ʧʨʝʚʳʰʘʪʴ ʇɼʂ ʚ ʜʝʩʷʪʢʠ ʨʘʟ. ʆʩʥʦʚʥʦʡ 

ʧʦʩʪʘʚʱʠʢ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʨʝʯʥʳʝ ʚʦʜʳ ï 

Prirazlomnoye field is the largest among them. Forty 

oil wells will be drilled, and the oil recovery is pro-

jected to be 7 million tons. Recovered oil will be 

temporarily stored at the storage tanks at the oil plat-

form, transported to the floating storage unit in the 

Kola Bay via shuttle tankers, and then exported. The 

annual export of oil may reach the volume of 50-150 

million tons (Bambulyak and Frantzen 2005). Ship-

ping such quantities of oil each year will mean heavy 

ship traffic in both directions.Emergencies that may 

occur during the transportation of oil by supertankers 

through the Pechora Sea and southern regions of the 

Barents Sea can result in oil discharges to sea, and 

this will mean disastrous consequences for the Atlan-

tic walrus groups due to the loss of preferred habitats 

and degradation of benthal biocenoses.  

Shipping. The Russian Arctic seas have long been 

used as a transit route, to carry cargo via the so called 

Northern Sea Route. Since 1987, there has been a 

trend towards a decrease in cargo volume on all 

shipment routes, except for transit ones (Granberg 

1995); the decrease was mainly caused by the Rus-

sian economic crisis. But now, during this century, 

we can see that the volume of cargo carried on the 

Northern Sea Route has increased and the tendency 

continues. The increasing tendency also applies to the 

study region, and possible effects of increased freight 

transportation on the marine ecosystems will vary 

from insignificant to large ones, depending on the 

freight shipping scenario (Thomassen 1995). This 

poses an especially high risk of irreparable damage to 

the stock of Atlantic walruses inhabiting the Pechora 

Sea and adjacent areas (Wiig et al. 1996). 

Coastal infrastructure and surface runoff. Almost all 

human communities within the study region that are 

located on the coast of the Pechora Sea are sources of 

contaminants that are introduced into marine ecosys-

tems via household and industrial waste. But the ma-

jor source of contaminants which are brought into the 

sea from the mainland is the runoff from the Pechora 

River. Literary sources indicate that the concentration 

of many contaminants in this river exceeds the maxi-

mum allowable concentration (MAC) by several 

times, and one-time concentration may exceed MAC 

by dozens times. The river is mostly polluted by in-

dustrial enterprises and river transport. Most of the 

floating and onshore facilities for temporary storage 

of sewage are currently filled to capacity. A consider-

able portion of the contaminants, especially heavy 

petroleum fractions, selenium, many heavy metals, 

settles in the estuarine areas of the Pechora River and 

a number of other smaller rivers. They accumulate in 

bottom sediments, putting the existence of benthic 



ɹʝʣʠʢʦʚ ʠ ɹʦʣʪʫʥʦʚ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʇʝʯʦʨʩʢʦʤé 

ʄʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ɻʦʣʘʨʢʪʠʢʠ. 2012. ʊʦʤ 1. 83 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʨʝʯʥʦʡ ʪʨʘʥʩʧʦʨʪ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʣʘʚʫʯʠʭ ʠ ʙʝʨʝʛʦʚʳʭ ʭʨʘʥʠʣʠʱ ʜʣʷ 

ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʝʨʝʧʦʣʥʝʥʳ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-

ʱʝʩʪʚ, ʦʩʦʙʝʥʥʦ ʪʷʞʝʣʳʝ ʬʨʘʢʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, 

ʩʝʣʝʥ, ʤʥʦʛʠʝ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʦʩʘʞʜʘʶʪʩʷ ʚ ʧʨʠʫʩʪʴ-

ʝʚʳʭ ʫʯʘʩʪʢʘʭ ʇʝʯʦʨʳ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʙʦʣʝʝ ʤʝʣʢʠʭ ʨʝʢ 

ʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʩʦʟʜʘʚʘʷ ʫʛʨʦ-

ʟʫ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʜʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʷʚʣʷʶʱʠʭʩʷ 

ʦʩʥʦʚʦʡ ʧʠʪʘʥʠʷ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʤʦʨʞʘ. 

ʅʘʨʷʜʫ ʩ ʭʠʤʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʟʘ-

ʛʨʷʟʥʝʥʠʝ ʤʦʨʩʢʠʭ ʚʦʜ, ʥʘʧʨʠʤʝʨ, ʚʟʚʝʩʴʶ ʧʝʩʢʘ ʠ ʠʣʘ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʪʦʣʱʫ ʚʦʜʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʩʢʨʳʰ-

ʥʳʭ ʨʘʙʦʪ ʥʘ ʜʥʝ ʠʣʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʪʦʢʦʤ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʘ ʙʝʨʝʛʫ ʞʠʣʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲ-

ʝʢʪʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʦʧʘʩʥʦ ʜʣʷ ʤʦʨʞʘ. ʕʪʠ ʷʚ-

ʣʝʥʠʷ ʙʫʜʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʫʪʥʦʩʪʠ ʚʦʜʳ ʠ 

ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ 

ʚʦʜʥʫʶ ʪʦʣʱʫ. ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʪʦʣʱʠʥʳ ʬʦʪʦʩʠʥʪʝʟʘ 

ʧʨʠ ʪʘʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʪʘʩʪʨʦʬʠ-

ʯʝʩʢʦʤʫ ʧʘʜʝʥʠʶ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢ ʧʨʝʦʙʣʘʜʘ-

ʥʠʶ ʚ ʩʪʦʣʙʝ ʚʦʜʳ ʜʝʩʪʨʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʜ 

ʧʨʦʜʫʢʮʠʦʥʥʳʤʠ ʠ ʧʦʷʚʣʝʥʠʶ ʟʘʤʦʨʥʳʭ ʷʚʣʝʥʠʡ. ʕʪʦ 

ʥʝ ʤʦʞʝʪ ʥʝ ʩʢʘʟʘʪʴʩʷ ʥʝʛʘʪʠʚʥʦ ʠ ʥʘ ʚʠʜʘʭ ʙʝʥʪʦʩʘ, 

ʢʦʪʦʨʳʤʠ ʢʦʨʤʠʪʩʷ ʤʦʨʞ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʇʝʯʦʨʩʢʦʛʦ 

ʤʦʨʷ: ɺ 2002-2009 ʛʛ. ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʤʧʘʥʠʷ 

çʉʝʚʤʦʨʛʝʦè ʚ ʨʘʤʢʘʭ ʈʦʩʩʠʡʩʢʦ-ʅʦʨʚʝʞʩʢʦʡ ʧʨʦ-

ʛʨʘʤʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʫʱʝʩʪʚʣʷʣʘ 

ʧʨʦʝʢʪ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʠ ʧʨʠʜʦʥʥʦʛʦ 

ʩʣʦʷ ʚʦʜʳ ʚ ɹʘʨʝʥʮʝʚʦʤ, ɹʝʣʦʤ ʠ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʷʭ. ɺ 

ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʚ ʧʨʦʝʢʪʝ ʫʯʘʩʪ-

ʚʦʚʘʣʘ ʥʦʨʚʝʞʩʢʘʷ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

Akvaplan-niva. ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʟʤʝʨʝʥʠʡ 

ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʘʨʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʪʷʞʝʣʳʭ ʤʝ-

ʪʘʣʣʦʚ ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ (Environment offshore condi-

tionsé, 2009) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʠ ʧʨʠʜʦʥ-

ʥʦʛʦ ʩʣʦʷ ʚʦʜʳ ʚ ʇʝʯʦʨʩʢʦʤ ʤʦʨʝ ʚ ʮʝʣʦʤ ʦʩʪʘʝʪʩʷ ʥʠ-

ʞʝ ʇɼʂ (ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ) ʠ ʧʨʠʥʷʪʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ (ʩʫʤʤʘʨʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ). ʅʘʠʙʦʣʝʝ ʥʝ-

ʙʣʘʛʦʧʦʣʫʯʥʳʤʠ ʚ ʨʝʛʠʦʥʝ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʨ. 

ʇʝʯʦʨʘ ʠ ʧʨʠʙʨʝʞʥʘʷ ʟʦʥʘ ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʷ, ʟʘʛʨʷʟʥʝ-

ʥʠʝ ʢʦʪʦʨʳʭ ʥʘʯʘʣʦʩʴ ʝʱʝ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝ-

ʪʠʷ ʩ ʘʢʪʠʚʥʳʤ ʦʩʚʦʝʥʠʝʤ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ 

ʅʝʥʝʮʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ ʠ ʈʝʩʧʫʙʣʠʢʝ ʂʦʤʠ. ʈʝʢʘ 

ʠʩʧʳʪʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʦʪ 

ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʛ. ʅʘʨʴʷʥ-ʄʘʨ.  

ʈʘʜʠʦʥʫʢʣʠʜʳ ʧʦʩʪʫʧʘʶʪ ʚ ʇʝʯʦʨʩʢʦʝ ʤʦʨʝ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʩʦ ʩʪʦʢʦʤ ʇʝʯʦʨʳ, ʘ ʪʘʢʞʝ ʠʟ ɹʝʣʦʛʦ ʤʦʨʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʢʘ ʉʝʚʝʨʥʦʡ ɼʚʠʥʳ ʠ ʆʥʝʛʠ. ɽʞʝʛʦʜʥʳʡ 

ʚʳʥʦʩ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ï ʮʝʟʠʷ ʠ ʩʪʨʦʥʮʠʷ, ʚ ʇʝʯʦʨʩʢʦʝ 

communities at risk, and benthic species make up the 

bulk of walrusesô diet.    

In addition to chemical contaminants, walrusesô habi-

tats are at risk of physical pollution. For example, 

water column can become polluted with the mixture 

of suspended sand and silt that forms due to strip 

mining operations of the sea floor; or pollutants are 

carried in the surface runoff during construction of 

residential or industrial buildings near the shore. The 

suspended sediment will increase water turbidity and 

decrease the penetration of solar radiation in the wa-

ter column. A sharp reduction in the depth of the pho-

tic zone caused by the pollution of the water column 

can lead to a drastic decrease in the primary produc-

tion, to the prevalence of destructive water column 

processes over productive ones, and to the oxygen 

depletion in the water column. This cannot but nega-

tively impact benthic species which form walrusesô 

diet. 

Present-day anthropogenic pollution of the Pechora 

Sea: During 2002-2009, monitoring of sediments and 

near-bottom waters in the Barents, White and Baltic 

seas was conducted by Sevmorgeo State Company as 

part of the Russian-Norwegian Coordinated Envi-

ronmental Monitoring Programme. The first phase of 

the project in the Barents Sea was completed with the 

participation of the Norwegian independent company 

Akvaplan-niva. Measurements of total levels of hy-

drocarbon and heavy metal contents that were con-

ducted in the Pechora Sea as part of the monitoring 

project (Environment offshore conditionsé, 2009) 

indicate that the present-day anthropogenic pollution 

of bottom sediments and near-bottom waters in the 

Pechora Sea is, on the whole, lower than the maxi-

mum allowable concentration (for heavy metals) and 

lower than standards adopted at the regional level (for 

total levels of hydrocarbons). The Pechora River and 

the Pechora Sea coastal zone are still the most trou-

bled areas. Pollution in these areas started in middle 

of the 20th century, as a result of the active develop-

ment of the oil fields in the Nenets Autonomous Area 

and Komi Republic. The Pechora River receives a 

significant anthropogenic load from discharge of 

sewage waste waters from the city of Naryan-Mar. 

Radionuclides are mainly carried into the Pechora 

Sea by the Pechora River runoff. The White Sea that 

receives runoff waters from the Severnaya Dvina 

River and Onega River also contributes to the radio-

nuclide pollution of the Pechora Sea. During 1961-

1989, the annual discharges of radionuclides (cesium 

and strontium) into the Pechora Sea were more than 5 

times lower than the annual discharges of radionu-
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ʤʦʨʝ ʚ 1961-1989 ʛʛ. ʙʦʣʝʝ ʯʝʤ ʚ 5 ʨʘʟ ʙʳʣ ʥʠʞʝ ʚʳʥʦʩʘ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʂʘʨʩʢʦʝ ʤʦʨʝ ʩʦ ʩʪʦʢʦʤ ʆʙʠ ʠ ɽʥʠʩʝʷ 

(ɺʠʣʴʯʝʢ 1996). ʄʘʪʝʨʠʘʣʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʢʣʘʜʦʚ 

ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ ʟʘ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚ ʇʝ-

ʯʦʨʩʢʦʤ ʤʦʨʝ ʫʨʦʚʝʥʴ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʥʝ ʚʦʟʨʦʩ. ʆʜʥʘ-

ʢʦ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʘʪʦʧʣʝʥ-

ʥʳʝ ʫ ʙʝʨʝʛʦʚ ʅʦʚʦʡ ɿʝʤʣʠ ʠ ʦ. ʂʦʣʛʫʝʚ ʷʜʝʨʥʳʝ ʨʝʘʢ-

ʪʦʨʳ ʩ ʘʪʦʤʥʳʭ ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ ʠ ʵʢʨʘʥʥʳʝ ʩʙʦʨʢʠ 

ʘʪʦʤʥʦʛʦ ʣʝʜʦʢʦʣʘ çʃʝʥʠʥè, ʘ ʪʘʢʞʝ 11000 ʢʦʥʪʝʡʥʝ-

ʨʦʚ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʦʪʭʦʜʘʤʠ (ʄʘʪʠʰʦʚ ʠ ʉʘʚʠʥʦʚʘ 

1996).  

ɼʘʥʥʳʝ ʦ ʩʦʜʝʨʞʘʥʠʠ ʩʪʦʡʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠ-

ʪʝʣʝʡ (ʉʆɿ), ʦʪʥʝʩʝʥʥʳʭ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ 

ʧʦʣʣʶʪʘʥʪʦʚ ʜʣʷ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʧʦ ʇʝʯʦʨ-

ʩʢʦʤʫ ʤʦʨʶ ʦʪʩʫʪʩʪʚʫʶʪ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʤʘ-

ʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʦʚʥʝʡ ʉʆɿ ʫ ʢʦʣʴʯʘʪʳʭ ʥʝʨʧ 

ʠʟ ʯʝʪʳʨʝʭ ʨʘʡʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ (ɹʝʣʦʝ, ɹʘ-

ʨʝʥʮʝʚʦ, ʂʘʨʩʢʦʝ ʠ ʏʫʢʦʪʩʢʦʝ ʤʦʨʷ) (Savinov et al. 

2011). ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ 

2001-2005 ʛʛ. (ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ï ʦ. ɺʘʡʛʘʯ), ʧʦʢʘʟʘ-

ʣʠ, ʯʪʦ ʢʦʣʴʯʘʪʳʝ ʥʝʨʧʳ ʠʟ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʘʨ-

ʩʢʦʛʦ ʤʦʨʷ (ʦ. ɼʠʢʩʦʥ, ʵʩʪʫʘʨʠʡ ʨ. ɽʥʠʩʝʡ) ʙʳʣʠ 

ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʳ ʦʪʜʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʉʆɿ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ɼɼʊ ʠ ʇʍɹ ʫ 

ʢʦʣʴʯʘʪʳʭ ʥʝʨʧ ʠʟ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʙʳʣʠ ʚʳʰʝ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʯʘʩʪʷʤʠ ɸʨʢʪʠʢʠ.  

ʇʦ ʨʷʜʫ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʜʘʥʥʳʝ ʧʦ 

ʉʆɿ ʧʨʠʚʝʜʝʥʳ ʚ ʨʦʩʩʠʡʩʢʦ-ʥʦʨʚʝʞʩʢʦʤ ʜʦʢʣʘʜʝ ʦ 

ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ (Stian-

sen et al. (eds) 2008). ʀʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʝʡ ʉʆɿ ʚ ʜʦʥ-

ʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚ ʨʘʡʦʥʝ ʐʧʠʮʙʝʨʛʝʥʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʜʝʨ-

ʞʘʥʠʝ ɼɼʊ ʚ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ ʦʮʝʥʠʚʘʣʦʩʴ 

ʢʘʢ ʩʨʝʜʥʝʝ. ɼʘʥʥʳʝ ʧʦ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ 

ʤʦʨʷ ʟʘ 2005-2008 ʛʛ. ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʱʘʷ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ ʠ ʧʦʣʠʭʣʦʨʙʠʬʝ-

ʥʠʣʦʚ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙ ʥʝ ʧʨʝʚʳʰʘʣʠ ʜʦʧʫʩʪʠ-

ʤʳʝ ʫʨʦʚʥʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ.  

ʉʦʛʣʘʩʥʦ ʚʳʚʦʜʘʤ ʩʦʩʪʘʚʠʪʝʣʝʡ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʜʦ-

ʢʣʘʜʘ, ʧʦʢʘ ʥʝʪ ʚʝʩʢʠʭ ʦʩʥʦʚʘʥʠʡ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʠʪʫʘʮʠʷ 

ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʪʴ-

ʩʷ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟ-

ʚʝʨʥʫʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʣʣʶʪʘʥʪʘʤʠ, 

ʯʪʦʙʳ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ ʚ ʧʨʦʛʥʦʟʘʭ ʥʘ ʙʫʜʫʱʝʝ. ʀʟʤʝ-

ʥʝʥʠʷ ʚ ʧʦʩʪʫʧʣʝʥʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠʟ ʫʜʘʣʝʥ-

ʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦ ʤʥʦʛʦʤ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʫʩʧʝʭʦʚ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ. ʇʨʦʛʥʦʟʠʨʫʝʤʘʷ ʠʥ-

ʪʝʥʩʠʬʠʢʘʮʠʷ ʤʦʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʠ ʨʦʩʪ ʘʢʪʠʚʥʦʩʪʠ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʫʚʝʣʠʯʠʪ ʨʠʩʢʠ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʠʭ ʚʦʜ. ʆʜʥʘʢʦ ʨʝʘʣʴʥʳʝ ʨʠʩʢʠ ʜʣʷ 

clides into the Kara Sea via runoffs from the Ob Riv-

er and Yenisey River (ɺʠʣʴʯʝʢ 1996). The state of 

the environment reports released by the government 

of the Russian Federation indicate that the content of 

radionuclides in the Pechora Sea has not grown since 

that time. However, the potential sources of danger 

for the environment are radioactive wastes that are 

dumped near the Novaya Zemlya and Kolguyev Is-

land: old nuclear submarine reactors, spent fuel dis-

charged from the nuclear-powered ice-breaker Lenin, 

11 thousand containers with radioactive waste (ʄʘ-

ʪʠʰʦʚ, ʉʘʚʠʥʦʚʘ, 1996).  

There is no information on pollution of the Pechora 

Sea with persistent organic pollutants (POPs) that 

pose a high health risk and are most damaging for 

marine mammals. The only exception is the data col-

lected during studies of the levels of POPs in ringed 

seals inhabiting four Russiaôs Arctic regions (the 

White, Barents, Kara, and Chukchi seas) (Savinov et 

al. 2011). Examination of samples collected from 

ringed seals at Vaigach Island in the Barents Sea dur-

ing 2001-2005 showed that the levels of some POPs 

were highest in the ringed seals inhabiting the south-

western Kara Sea (Dixon Island, the estuary of the 

Yenisey River). But the total levels of DDT and PCB 

were higher in ringed seals inhabiting the European 

Russia, compared to ringed seals from other parts of 

the Russian Arctic.  

The data for the levels of POPs in some other regions 

of the Barents Sea are given in the joint Norwegian-

Russian state of environment report on the Barents 

Sea (Stiansen et al. (eds) 2008). Measurements of 

levels of POPs in the bottom sediments from Sval-

bard area showed that the concentration of POPs is 

low. At the same time, the amounts of DDT in a 

number of  studied regions were estimated to be 

moderate. The data for the Russian part of the Barents 

Sea for 2005-2008 indicates that the total concentra-

tion of organochlorine pesticides and polychlorinated 

biphenyls in the muscle tissues of fish does not ex-

ceed the allowable limits set forth by the sanitary and 

hygienic requirements.  

In accordance with the conclusions of the authors of 

the above-mentioned report, we do not have solid 

grounds to believe that the Barents Sea pollution situ-

ation can greatly change in the very near future. 

Therefore, we will need to sustain long-term observa-

tions over the pollutants, so we can make more accu-

rate forecasts for the future. Changes in the introduc-

tion of pollutants from distant sources will greatly 

depend on the success of international cooperation. 

Projected intensification of marine traffic and expan-
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ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʣʠʰʴ ʘʚʘʨʠʡ-

ʥʳʝ ʨʘʟʣʠʚʳ ʥʝʬʪʠ, ʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʳ ʜʣʷ ʤʦʨ-

ʩʢʠʭ ʧʪʠʮ, ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʠʢʨʳ ʠ ʤʦʣʦʜʠ 

ʨʳʙ. ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʵʪʠ ʨʠʩʢʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʨʘ-

ʙʦʪʘʥʳ ʠ ʚʥʝʜʨʝʥʳ ʚ ʧʨʘʢʪʠʢʫ ʧʨʝʚʝʥʪʠʚʥʳʝ ʤʝʨʳ. 

sion of hydrocarbon development will increase the 

risks of sea water pollution. However, the real envi-

ronmental risks are accidental oil spills which are 

especially dangerous for marine birds, marine mam-

mals, fish eggs and young fish. To reduce these risks, 

we need to develop preventive measures and put them 

into practice. 
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ɺʧʝʨʚʳʝ ʩʦ ʩʣʫʯʘʷʤʠ ʚʦʨʦʚʩʪʚʘ ʢʦʩʘʪʢʘʤʠ ʨʳʙʳ ʠʟ 

ʷʨʫʩʥʳʭ ʧʦʨʷʜʢʦʚ ʨʳʙʘʢʠ ʩʪʦʣʢʥʫʣʠʩʴ ʚ ʨʘʡʦʥʝ ʦ-ʚʦʚ 

ʗʚʘ ʠ ʅʦʚʘʷ ɻʚʠʥʝʷ ʥʘ ʧʨʦʤʳʩʣʝ ʪʫʥʮʘ ʚ ʥʘʯʘʣʝ 1950-ʭ 

ʛʛ. (Iwashita et al.1963). ʇʦʟʜʥʝʝ ʧʦʜʦʙʥʳʝ ʧʨʦʙʣʝʤʳ 

ʩʪʘʣʠ ʚʦʟʥʠʢʘʪʴ ʫ ʨʳʙʘʢʦʚ ɸʚʩʪʨʘʣʠʠ, ʖʞʥʦʡ ʠ ʉʝʚʝʨ-

ʥʦʡ ɸʤʝʨʠʢʠ, ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ, ʉʢʘʥʜʠʥʘʚʠʠ ʠ ʈʦʩʩʠʠ 

(Northridge 1991, Reeves and Leatherwood 1994, Visser 

2000, ʊʝʩʪʠʥ ʠ ʜʨ. 2002, Donoghue et al. 2003, Gilman et 

al. 2006). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ çʥʘʭʣʝʙʥʠʯʝʩʪʚʦè ʢʦʩʘʪʦʢ 

ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ ʧʨʦʙʣʝʤʦʡ, ʠ ʨʳʙʘʢʠ, ʠ ʩʧʝʮʠʘʣʠʩʪʳ 

ʨʘʟʥʳʭ ʩʪʨʘʥ ʜʘʚʥʦ ʧʳʪʘʶʪʩʷ ʨʝʰʠʪʴ ʝʝ, ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʩʧʦʩʦʙʘ ʩʥʠʞʝʥʠʷ ʚʨʝʜʘ ʦʪ ʭʠʱʥʠʢʦʚ ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʥʘʡʜʝʥʦ. ɺ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʢʦʩʘʪʢʠ ʚʧʝʨʚʳʝ ʩʪʘʣʠ ʧʨʦ-

ʷʚʣʷʪʴ ʠʥʪʝʨʝʩ ʢ ʦʨʫʜʠʷʤ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʢʦʨʤʠʪʴʩʷ ʫ 

ʨʳʙʦʣʦʚʥʳʭ ʩʫʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʩ ʦʩʝʥʠ 2000 

ʛ. (ɹʫʨʜʠʥ 2004). ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ 

ʚʣʠʷʥʠʷ ʢʦʩʘʪʦʢ ʥʘ ʜʦʥʥʳʡ ʢʨʶʯʢʦʚʦʡ ʷʨʫʩʥʳʡ ʣʦʚ 

ʯʝʨʥʦʛʦ ʧʘʣʪʫʩʘ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʨʳʙʦʣʦʚʥʦʤ ʩʫʜʥʝ çʂʦ-

ʤʘʥʜʦʨè (ʈ/ʉ, ʜʣʠʥʥʘ 51,21 ʤ, ʰʠʨʠʥʘ 9,2ʤ, ʚʦʜʦʠʟʤʝ-

ʱʝʥʠʝ 1190 ʪ) ʚ ʧʝʨʠʦʜ ʩ 29 ʬʝʚʨʘʣʷ ʧʦ 14 ʘʧʨʝʣʷ 2012ʛ. 

ʄʝʩʪʘ ʧʦʩʪʘʥʦʚʢʠ ʧʦʨʷʜʢʦʚ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʠʩʫʪʩʪʚʠʝʤ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʢʦʩʘʪʦʢ 

ʚʝʣʠʩʴ ʝʞʝʜʥʝʚʥʦ ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʩ ʧʘʣʫʙʳ ʠʣʠ 

ʨʫʣʝʚʦʡ ʨʫʙʢʠ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʥʦʢʣʴ 10Ĭ42, 

ʧʦʨʪʘʪʠʚʥʳʡ ʥʘʚʠʛʘʪʦʨ GPS Garmin76 CSx ʠ ʮʠʬʨʦʚʫʶ 

ʢʘʤʝʨʫ Canon 40D. ʇʦʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ ʦʧʠʩʳʚʘʣʦʩʴ 

ʤʝʪʦʜʦʤ ʩʧʣʦʰʥʦʛʦ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ (Mann 1999). 

ʇʦʤʠʤʦ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʢʠʪʘʤʠ ʚʝʣʠ ʧʦ-

ʜʨʦʙʥʳʝ ʟʘʧʠʩʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʩʫʜʥʘ: ʚʨʝʤʷ ʠ ʢʦ-

The first time that fishermen faced the problem of 

killer whale depredation on long-line fisheries was 

recorded at the beginning of 1950 near Java island 

and New Guinea (Iwashita et al.1963). Subsequent-

ly, fishermen from Australia, South and North 

America, New Zealand and Northland reported the 

same problem (Northridge 1991, Reeves and Leath-

erwood 1994, Visser 2000, ʊʝʩʪʠʥ ʠ ʜʨ. 2002, Do-

noghue et al. 2003, Gilman et al. 2006). This issue is 

not new, and specialists and fishermen from different 

countries have tried to resolve this problem for many 

years, but no effective solution has been found. In 

the Sea of Okhotsk killer whales started to "annoy" 

fishermen relatively recently, staring approximately 

in the fall of 2000 (ɹʫʨʜʠʥ 2004). The goal of the 

current study was to determine the impact of killer 

whales on the long-line fisheries of Greenland hali-

but (Reinhardtius hippoglossoides) in the Sea of 

Okhotsk.  

Observations of the appearance and activity of killer 

whales were conducted daily during the daylight 

hours from the deck or bridge of the fishing vessel 

"Komandor" (bottom hook long-line, 51.21 m long 

and 9.2 m wide, tonnage 1190) between February 29 

and April 14, 2012. Observations were conducted 

using 10Ĭ42 Pentax binoculars. Ad libitum sampling 

protocols were used to record marine mammal be-

havior when they were observed from the vessel 

(Mann, 1999). Pictures of marine mammals were 

taken for future photo identification using Canon 



ɹʝʣʦʥʦʚʠʯ ʠ ɹʫʨʢʘʥʦʚ. ɺʣʠʷʥʠʝ ʢʦʩʘʪʦʢ ʥʘ ʷʨʫʩʥʳʡ ʧʨʦʤʳʩʝʣ ʯʝʨʥʦʛʦ ʧʘʣʪʫʩʘ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ 

ʄʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ɻʦʣʘʨʢʪʠʢʠ. 2012. ʊʦʤ 1. 87 

ʦʨʜʠʥʘʪʳ ʧʦʩʪʘʥʦʚʢʠ ʠ ʚʳʙʦʨʢʠ ʧʦʨʷʜʢʦʚ, ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʟʘʩʪʦʷ, ʜʣʠʥʘ ʧʦʨʷʜʢʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʨʶʯ-

ʢʦʚ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʤʘʩʩʘ, ʪʨʘʚʤʠʨʦʚʘʥʥʦʩʪʴ ʨʳʙ ʚ 

ʫʣʦʚʝ, ʨʘʟʤʝʨʥʳʡ ʨʷʜ ʯʝʨʥʦʛʦ ʧʘʣʪʫʩʘ. ʇʦʛʦʜʥʳʝ ʫʩʣʦ-

ʚʠʷ ʦʪʤʝʯʘʣʠʩʴ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʥʘʯʘʣʝ ʥʘʙʣʶʜʝʥʠʡ, ʠ 

ʟʘʪʝʤ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʦʛʦʜʳ, ʩʠʣʘ ʚʝʪʨʘ ʠ 

ʩʦʩʪʦʷʥʠʝ ʤʦʨʷ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʰʢʘʣʝ ɹʦʬʬʦʨʪʘ. ʆʙ-

ʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʘʭ ArcGIS 10 ʠ 

R 2.14.1. 

ʀʟ 45 ʜʥʝʡ ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʨʝʤʝʥʠ 10 ʜʥʝʡ ʩʫʜʥʦ ʥʘʭʦ-

ʜʠʣʦʩʴ ʚ ʦʞʠʜʘʥʠʠ ʫʣʫʯʰʝʥʠʷ ʧʦʛʦʜʳ ʠʣʠ ʥʘ ʧʝʨʝʛʨʫʟʝ, 

ʢʦʛʜʘ ʣʦʚ ʨʳʙʳ ʥʝ ʚʝʣʩʷ. ʆʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 540 ʯʘʩʦʚ. ʂʦʩʪʘʢʠ 

ʚʙʣʠʟʠ ʩʫʜʥʘ ʦʪʤʝʯʘʣʠʩʴ 10 ʜʥʝʡ, ʘ ʦʙʱʝʝ ʚʨʝʤʷ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʠʭ ʧʦʚʝʜʝʥʠʝʤ ʩʦʩʪʘʚʠʣʦ 65 ʯʘʩʦʚ (12% 

ʦʪ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ). ɿʘ ʚʨʝʤʷ 

ʨʝʡʩʘ ʙʳʣʦ ʧʦʩʪʘʚʣʝʥʦ ʠ ʚʳʙʨʘʥʦ 88 ʧʦʨʷʜʢʦʚ ʠʟ 8-12 

ʢʘʩʩʝʪ (ave=8,7Ñ1,1), ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʣʷʣʘ ʦʪ 10080 ʤ ʜʦ 15120 ʤ (ave=10934Ñ1385ʤ). 

ʂʘʞʜʘʷ ʢʘʩʩʝʪʘ ʩʦʜʝʨʞʘʣʘ 1050 ʢʨʶʯʢʦʚ. ʇʦʨʷʜʢʠ ʩʪʘ-

ʚʠʣʠʩʴ ʥʘ ʛʣʫʙʠʥʫ 569Ñ57ʤ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʨʘʚʥʷʣʘʩʴ 55Ñ9ʤʠʥ, ʘ ʚʳʙʦʨʢʠ - 

225Ñ49ʤʠʥ.  

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʧʨʦʤʳʩʣʘ ʥʘ 828450 ʢʨʶʯʢʦʚ ʙʳʣʦ ʧʦʡ-

ʤʘʥʦ 21414 ʰʪʫʢ ʯʝʨʥʦʛʦ ʧʘʣʪʫʩʘ (å33000 ʢʛ). ɺ ʦʪʩʫʪ-

ʩʪʚʠʝ ʢʦʩʘʪʦʢ ʩʨʝʜʥʠʡ ʫʣʦʚ ʥʘ ʧʦʨʷʜʦʢ ʩʦʩʪʘʚʣʷʣ 

248Ñ155 ʰʪ. (378Ñ238 ʢʛ), ʘ ʥʘ ʢʘʩʩʝʪʫ - 34Ñ18 ʰʪ. (ʈʠʩ 

1). ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʢʠʪʦʚ ʫ ʩʫʜʥʘ ʩʨʝʜʥʠʡ ʫʣʦʚ ʥʘ ʧʦ-

ʨʷʜʦʢ ʠ ʥʘ ʢʘʩʩʝʪʫ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ (p<0,001) ʤʝʥʴʰʝ ʠ 

ʩʦʩʪʘʚʠʣ 48Ñ155 ʰʪ. ʠ 5Ñ18 ʰʪ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟ 88 

ʚʳʙʨʘʥʥʳʭ ʧʦʨʷʜʢʦʚ, ʢʦʩʘʪʢʠ ʦʙʲʝʣʠ 18 (19,4%). ʂʘʞ-

ʜʦʝ ʧʦʷʚʣʝʥʠʝ ʭʠʱʥʠʢʦʚ ʚʙʣʠʟʠ ʩʫʜʥʘ ʙʳʣʦ ʘʩʩʦʮʠʠʨʦ-

ʚʘʥʦ ʩ ʚʳʙʦʨʢʦʡ ʷʨʫʩʘ. ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʠʣʠ ʟʘʩʪʦʝ ʷʨʫʩʘ 

ʢʠʪʳ ʥʘʙʣʶʜʘʣʠʩʴ ʪʦʣʴʢʦ 1 ʨʘʟ. ʉʫʤʤʘʨʥʦ ʟʘ ʧʝʨʠʦʜ 

ʨʝʡʩʘ ʢʦʩʘʪʢʠ ʩʲʝʣʠ ʧʨʠʤʝʨʥʦ 5000 ʰʪ. ʧʘʣʪʫʩʘ (8000 

ʢʛ, ʠʣʠ ʦʢʦʣʦ 20% ʦʪ ʫʣʦʚʘ). ʂʦʩʘʪʢʠ ʚʳʙʠʨʘʣʠ ʠʩʢʣʶ-

ʯʠʪʝʣʴʥʦ ʯʝʨʥʦʛʦ ʧʘʣʪʫʩʘ, ʦʩʪʘʚʣʷʷ ʣʠʙʦ ʧʫʩʪʳʝ ʢʨʶʯ-

ʢʠ, ʣʠʙʦ ʯʝʣʶʩʪʠ ʨʳʙ. ʅʘ ʜʨʫʛʠʝ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ 

ʫʣʦʚʝ ʚʠʜʳ ʨʳʙ (ʩʢʘʪ, ʣʠʢʦʜʘ, ʦʢʫʥʴ ʱʝʧʦʯʝʢ, ʤʘʢʨʦʨʫʩ, 

ʙʝʣʦʢʦʨʳʡ ʧʘʣʪʫʩ) ʭʠʱʥʠʢʠ ʥʝ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʷ.  

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʩʘʪʦʢ ʚ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ 6,4 (ʦʪ 

1 ʜʦ 10) ʦʩʦʙʝʡ. ʆʜʠʥʦʯʥʳʡ ʢʠʪ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʤʦʣʦʜʦʡ ʩʘʤʝʮ, ʚʝʩʦʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1500 ʢʛ) ʧʦʜʭʦ-

ʜʠʣ ʪʦʣʴʢʦ 1 ʨʘʟ (10 ʘʧʨʝʣʷ). ʆʥ ʧʦʷʚʠʣʩʷ ʠ ʥʘʯʘʣ ʢʦʨ-

ʤʠʪʩʷ ʧʨʠ ʥʘʯʘʣʝ ʚʳʙʦʨʢʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. ʕʪʦ ʙʳʣ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʞʠʚʦʪʥʦʝ ʧʝʨʝʩʪʘʣʦ ʢʦʨ-

ʤʠʪʴʩʷ ʨʘʥʴʰʝ, ʯʝʤ ʟʘʢʦʥʯʠʣʘʩʴ ʚʳʙʦʨʢʘ ʚʩʝʭ ʧʦʨʷʜʢʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʢʦʨʤʣʝʥʠʷ ʢʠʪ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʙʲʝʜʘʣ ʷʨʫʩ, 

ʦʩʪʘʚʣʷʷ ʨʳʙʘʢʘʤ ʦʪ 5 ʜʦ 35 ʦʩʦʙʝʡ ʧʘʣʪʫʩʘ ʥʘ ʢʘʩʩʝʪʫ. 

ɺʝʨʦʷʪʥʦ, ʚʳʙʦʨʢʘ ʷʨʫʩʘ ʰʣʘ ʩ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ, ʯʝʤ 

ʦʜʠʥʦʯʥʦʝ ʞʠʚʦʪʥʦʝ ʫʩʧʝʚʘʣʦ ʩʲʝʜʘʪʴ ʨʳʙʫ. ʂʠʪ ʟʘʢʦʥ-

ʯʠʣ ʢʦʨʤʣʝʥʠʝ ʧʝʨʝʜ ʚʳʙʦʨʢʦʡ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʢʘʩʩʝʪ. 

40D with a 100Ĭ500 Sigma lens. The vessel and 

cetacean coordinates were determined using a Gar-

min76 CSx GPS. Along with visual observations, all 

parameters of the vessel work were recorded, includ-

ing: time and location of each line, soak time, weight 

and species of each catch, and size and weight of 

fish. The weather conditions were recorded daily at 

the beginning of observations and any time it 

changed. Sea state and wind were recorded based on 

the 12 force scale. The data collected were subse-

quently processed using ArcGIS 10 and R 2.14.1. 

Of the 45 days spent on the vessel, 10 days were 

spent without observations due to weather conditions 

or reloading activity when no fishing occurred. A 

total of 540 hours of observation were conducted 

from the vessel. Killer whales were present in the 

visible water area for 65 hours (12%). A total of 88 

lines consisting of 8-12 segments (ave=8.7Ñ1.1, each 

segment had 1050 hooks) that ranged in length from 

10080m to 15120m (ave=10934Ñ1385m) were 

soaked and hauled. The lines were soaked at an av-

erage depth of 569Ñ57m. The average time for soak-

ing and hauling was 55Ñ9min and 225Ñ49 min re-

spectively. 

During the study period that included setting 

828,450 hooks, a total of 21,414 Greenland halibut 

were caught (å 33000 kg). Killer whales approached 

the fishing vessel during 10 days. On days without 

killer whales the average catch per line was 248Ñ155 

Greenland halibut (378Ñ238 ʢʛ) and the average 

catch per segment was 34Ñ18 Greenland halibut (Fig 

1). When killer whales were present, the average 

catch per line and average catch per segment were 

significantly (p<0.001) lower at 48Ñ155 and 5Ñ18 

respectively. From the total of 88 soaked lines killer 

whales ate fish from 18lines (20.4%). Depredation 

occurred only during gear hauling. During gear-

soaking and soak time, killer whales were observed 

only once. Overall, during the study period killer 

whales consumed about 5000 ps. of Greenland hali-

but (8000 kg; about 20% of total catch). Killer 

whales chose only Greenland halibut, and left only 

empty hooks or fish jaws. They did not pay attention 

to other fish species (skate, eelpout, perch, onion-

eye, Pacific halibut) in the catch. 

The average number of killer whales in a group was 

6.4 (range: 1 to 10). We observed a single animal 

(presumably a subadult male weighing about 1500 

kg) approach the fishing vessel only once (on April 

10). This was the only time that we observed killer 

whales stop feeding on a line before hauling ended. 

This individual killer whale partially ate fish from 



Belonovich and Burkanov. Killer whale depredation on the Greenland halibut long-line fishery in the Sea of Okhotsk 

88 Marine Mammals of the Holarctic. 2012. Vol. 1. 

ʆʥʠ ʦʢʘʟʘʣʠʩʴ ʧʦʣʥʦʩʪʴʶ ʩ ʫʣʦʚʦʤ. ɿʘ ʚʩʝ ʚʨʝʤʷ ʧʠʪʘ-

ʥʠʷ ʢʠʪ ʩʲʝʣ ʫʣʦʚ ʩ 7 ʠʟ 9 ʧʦʩʪʘʚʣʝʥʥʳʭ ʢʘʩʩʝʪ. ʈʘʩʯʝʪ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʟʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ ʦʜʠʥʦʯʥʳʤ 

ʟʚʝʨʝʤ ʩʦʩʪʘʚʠʣʦ ʧʨʠʤʝʨʥʦ 150 ʵʢʟ. ʧʘʣʪʫʩʘ (å250-300 

ʢʛ), ʯʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦ 5-6% ʦʪ ʚʝʩʘ ʞʠʚʦʪʥʦʛʦ.  

the line, leaving 5-35 fish per segment and also left 

all the catch on the last 2 of the 9 segments. Based 

on our calculations, this single killer whale ate about 

150 ps (å250-300kg) of Greenland halibut, which is 

about 5-6% of its total body weight.  
 

 

ʈʠʩ. 1. ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

Fig. 1. Study area. 

 

ʇʦʚʝʜʝʥʠʝ ʚʩʝʭ ʛʨʫʧʧ ʢʦʩʘʪʦʢ ʙʳʣʦ ʠʜʝʥʪʠʯʥʳʤ: ʟʚʝʨʠ ʧʦ-

ʷʚʣʷʣʠʩʴ ʫ ʩʫʜʥʘ ʩ ʥʘʯʘʣʦʤ ʚʳʙʦʨʢʠ ʧʦʨʷʜʢʘ, ʨʘʩʧʨʝʜʝʣʷ-

ʣʠʩʴ ʚʜʦʣʴ ʭʨʝʙʪʠʥʳ ʥʘ ʫʜʘʣʝʥʠʠ 0,5-2 ʢʤ ʦʪ ʩʫʜʥʘ. ʇʦʩʪʝ-

ʧʝʥʥʦ, ʧʨʠ ʚʳʙʦʨʝ ʷʨʫʩʘ, ʦʥʠ ʧʨʠʙʣʠʞʘʣʠʩʴ ʢ ʩʫʜʥʫ. ɹʦʣʴ-

ʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʥʝ ʧʦʜʭʦʜʠʣʦ ʙʣʠʞʝ 400-500 ʤ. ʀʩʢʣʶʯʝ-

ʥʠʝʤ ʙʳʣʠ ʣʠʰʴ ʩʘʤʢʠ ʩ ʜʝʪʝʥʳʰʘʤʠ ʠ ʤʦʣʦʜʳʝ ʞʠʚʦʪʥʳʝ, 

ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʟʘʥʳʨʠʚʘʣʠ ʧʨʷʤʦ ʧʦʜ ʩʫʜʥʦ (n=7). ɾʠʚʦʪ-

ʥʳʝ ʫʭʦʜʠʣʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʳʙʦʨʘ ʧʦʩʣʝʜʥʝʡ ʢʘʩʩʝʪʳ (ʢʨʦ-

ʤʝ ʩʣʫʯʘʷ ʩ ʦʜʠʥʦʯʥʦʡ ʦʩʦʙʴʶ). ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʩʣʝʜʫʶʱʝ-

ʤʫ ʧʦʨʷʜʢʫ ʢʦʩʘʪʢʠ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝʥʠʠ ʩʣʝʜʦʚʘʣʠ ʟʘ 

ʩʫʜʥʦʤ.  

ʆʩʥʦʚʥʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʙʦʨʴʙʳ ʩ ʢʦʩʘʪʢʘʤʠ ʙʳʣʘ 

ʩʤʝʥʘ ʨʘʡʦʥʘ ʧʨʦʤʳʩʣʘ ʠ ʧʝʨʝʭʦʜ ʩʫʜʥʘ ʥʘ 60 ʠ ʙʦʣʝʝ ʤʠʣʴ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʦʩʘʪʢʠ ʩʥʦʚʘ ʥʘʭʦʜʠʣʠ ʩʫʜʥʦ ʯʝʨʝʟ 1-12 ʩʫ-

ʪʦʢ (ʈʠʩ. 2). ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ʧʨʦʤʳʩʣʘ 3 ʠ 7 

ʤʘʨʪʘ ʩʦʩʪʘʚʠʣʦ 60 ʤʠʣʴ, ʤʝʞʜʫ 7 ʠ 13 ʤʘʨʪʘ - 20 ʤʠʣʴ, ʘ 

ʤʝʞʜʫ 13 ʠ 17 ʤʘʨʪʘ - 110 ʤʠʣʴ. ɺ ʵʪʠʭ ʨʘʡʦʥʘʭ ʩʫʜʥʦ ʧʨʝ-

ʩʣʝʜʦʚʘʣʦ ʦʜʥʘ ʠ ʪʘ ʞʝ ʛʨʫʧʧʘ ʭʠʱʥʠʢʦʚ. ɼʨʫʛʠʝ ʢʦʩʘʪʢʠ 

ʧʦʜʭʦʜʠʣʠ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ ʟʘ ʨʝʡʩ. ʈʳʙʘʢʠ ʩʦʦʙʱʘʣʠ 

The behavior of all killer whale groups was simi-

lar: killer whales approached the vessel and dur-

ing hauling they dispersed along the line at dis-

tances of 0.5 -2 km from vessel. While the line 

was being hauled, killer whales slowly ap-

proached the vessel. Most individuals did not 

approach the vessel any closer than 400-500m. 

Only females with calves and juveniles dove 

under the vessel (n=7). Killer whales left the 

vessel only after the last segment of line was 

hauled (except in the case of the single killer 

whale individual which left before hauling was 

completed). When the vessel moved from one 

line to another, killer whales followed the vessel.  

The main method that the fishermen used to es-

cape killer whales was to relocate 60 or more 

miles. After these movements, killer whales 

were seen again near the vessel after 1-12 days 

(Fig. 1). The distance between the fishing areas 
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ʥʘʤ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʦʪʧʫʛʠʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʦʪ ʩʫʜ-

ʥʘ ʚʦ ʚʨʝʤʷ ʚʳʙʦʨʢʠ ʧʦʨʷʜʢʘ (ʟʚʫʢʦʚʳʝ, ʩʚʝʪʦʚʳʝ ʩʠʛʥʘʣʳ, 

ʩʪʨʝʣʴʙʘ ʭʦʣʦʩʪʳʤʠ ʟʘʨʷʜʘʤʠ ʠ ʥʘ ʧʦʨʘʞʝʥʠʝ ʠ ʪ.ʧ.) ʥʝ ʦʢʘ-

ʟʳʚʘʶʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʚʝʜʝʥʠʝ ʭʠʱʥʠʢʦʚ. ɿʚʝʨʠ 

ʪʦʣʴʢʦ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʫʜʘʣʷʶʪʩʷ ʦʪ ʩʫʜʥʘ, ʥʦ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʠʭ ʢʦʨʤʣʝʥʠʷ ʧʨʠ ʵʪʦʤ ʥʝ ʩʥʠʞʘʝʪʩʷ. 

on March 3 and 7 was about 60 miles, between 

March 7 and 13 it was 20 miles, and between 

March 13 and 17 it was 110 miles. In these re-

gions the same group of killer whales was ob-

served. Other groups of killer whales were seen 

only once in other regions. 

 
ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʚʳʣʦʚʘ ʧʘʣʪʫʩʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʧʨʦʤʳʩʣʘ.  

Fig. 2. The halibut catch dynamics during the whole catching period. 

ʇʦ ʥʘʙʣʶʜʝʥʠʷʤ ʨʳʙʘʢʦʚ, ʢʦʩʘʪʢʠ ʥʘʤʥʦʛʦ ʨʝʞʝ ʦʙʲ-

ʝʜʘʶʪ ʧʦʨʷʜʢʠ ʚ ʰʪʦʨʤʦʚʫʶ ʧʦʛʦʜʫ. ʅʘʰʠ ʜʘʥʥʳʝ ʧʦʜ-

ʪʚʝʨʞʜʘʶʪ ʵʪʦ. ɾʠʚʦʪʥʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʜʦʩʪʦʚʝʨʥʦ 

ʨʝʞʝ (Z=-4,3, p<0,0001, n=38) ʧʦʜʭʦʜʠʣʠ ʢ ʷʨʫʩʫ ʧʨʠ 

ʚʦʣʥʝʥʠʠ ʤʦʨʷ ʙʦʣʝʝ 4 ʙʘʣʣʦʚ. ɺʝʨʦʷʪʥʦ, ʰʫʤ ʚʦʣʥ ʟʘ-

ʛʣʫʰʘʣ ʟʚʫʢ ʚʳʙʦʨʦʯʥʦʡ ʣʝʙʝʜʢʠ ʠ ʜʚʠʛʘʪʝʣʷ ʩʫʜʥʘ ʠ 

ʢʦʩʘʪʢʠ ʥʝ ʩʣʳʰʘʪ ʩʠʛʥʘʣʘ ʥʘʯʘʣʘ ʚʳʙʦʨʢʠ ʧʦʨʷʜʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʚʝʞʫʶ ʠ ʰʪʦʨʤʦʚʫʶ ʧʦʛʦʜʫ ʨʳʙʦ-

ʣʦʚʥʳʝ ʩʫʜʘ ʤʝʥʝʝ ʫʷʟʚʠʤʳ ʜʣʷ ʭʠʱʥʠʢʦʚ. ʅʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʵʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʚʝʜʝʥʠʷ ʢʦʩʘʪʦʢ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʦʡ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʩʥʠʞʝʥʠʷ ʚʨʝʜʘ ʦʪ 

ʥʠʭ.  

ɿʘ ʧʦʣʪʦʨʘ ʤʝʩʷʮʘ ʨʘʙʦʪʳ ʷʨʫʩʦʣʦʚʘ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ 

ʢʦʩʘʪʢʠ ʩʲʝʣʠ ʧʨʠʤʝʨʥʦ 20% ʫʣʦʚʘ. ʇʨʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʨʳʥʦʯʥʦʡ ʮʝʥʝ ʥʘ ʵʪʦʪ ʚʠʜ ʨʳʙʳ ʧʨʷʤʦʡ ʫʱʝʨʙ ʦʪ ʢʦ-

ʩʘʪʦʢ ʩʦʩʪʘʚʠʣ ʥʝ ʤʝʥʝʝ 70000 ʜʦʣʣʘʨʦʚ ʉʐɸ ʟʘ ʨʝʡʩ. 

ʇʦʤʠʤʦ ʧʨʷʤʦʛʦ ʫʱʝʨʙʘ ʧʘʨʘʟʠʪʠʟʤ ʢʦʩʘʪʦʢ ʚʳʥʫʞʜʘʣ 

ʨʳʙʘʢʦʚ ʤʝʥʷʪʴ ʨʘʡʦʥʳ ʧʨʦʤʳʩʣʘ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ (ʟʘʪʨʘʪʳ ʥʘ ʪʦʧʣʠʚʦ, ʧʦʪʝʨʷ 

ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʨʝʤʝʥʠ, ʟʘʨʧʣʘʪʘ ʠ ʜʨʫʛʠʝ ʩʦʧʫʪʩʪʚʫʶ-

ʱʠʝ ʨʘʩʭʦʜʳ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʧʘʨʘʟʠʪʠʟʤʘ 

ʢʦʩʘʪʦʢ ʥʘ ʷʨʫʩʥʦʤ ʧʨʦʤʳʩʣʝ ʯʝʨʥʦʛʦ ʧʘʣʪʫʩʘ ʥʘʥʦʩʠʪ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʨʦʥ ʨʳʙʘʢʘʤ. ʅʝ ʷʚʣʷ-

ʝʪʩʷ ʩʝʢʨʝʪʦʤ ʠ ʪʦ, ʯʪʦ ʠ ʨʳʙʘʢʠ, ʟʘʱʠʱʘʷ ʫʣʦʚ ʚʩʝʤ 

ʜʦʩʪʫʧʥʳʤʠ ʠʤ ʩʨʝʜʩʪʚʘʤʠ, ʥʘʥʦʩʷʪ ʚʨʝʜ ʢʦʩʘʪʢʘʤ. ʇʦ-

ʵʪʦʤʫ ʧʨʦʙʣʝʤʘ çʥʘʭʣʝʙʥʠʯʝʩʪʚʘè ʩʦʟʜʘʝʪ ʫʛʨʦʟʫ ʠ ʢʦ-

Based on the fishermenôs observations, killer whales 

rarely depredate under stormy weather conditions. 

During our observations, killer whales more often 

approached the boat (Z=-4.3, p<0.0001, n=38) when 

the weather was good (å0-4 ball), compared to when 

the weather was stormy (>4 ball). The noise of the 

waves may help dampen the sound of hauling and 

engine noise. It is likely that killer whales do not 

hear the hauling noise during storms, and that may 

make the fishing vessel less noticeable for predators. 

Thus, in stormy weather fishing vessels appear to be 

less vulnerable. This feature of killer whale behavior 

can be the key factor in finding a solution to reduce 

killer whale depredation.  

During 1.5 months of work in the sea of Okhotsk 

killer whales ate about 20% of the total catch. The 

financial loss was more than 70,000 USD. Beside the 

direct harm, killer whale depredation caused fisher-

men to change their fishing regions, and that led to 

additional financial losses (fuel expenses, salary, 

etc.). The problem of killer whale depredation on the 

long-line fisheries of Greenland halibut causes a no-

ticeable loss for fishermen and studies are urgently 

needed to resolve this problem. It is no secret that 

fishermen also injure killer whales to protect their 

catch. Therefore, the problem of killer whale depre-
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ʩʘʪʢʘʤ. ʅʝʦʙʭʦʜʠʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʠʩʢ ʧʫʪʝʡ ʨʝʰʝ-

ʥʠʷ ʵʪʦʡ ʩʣʦʞʥʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʟʘʜʘʯʠ.  

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʆʆʆ çʀʥ-

ʪʝʨʨʳʙʬʣʦʪè ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝ-

ʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʵʢʠʧʘʞʫ ʩʫʜʥʘ çʂʦʤʘʥʜʦʨè ʟʘ 

ʝʞʝʜʥʝʚʥʫʶ, ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʤʦʱʴ ʚ ʨʘʙʦʪʝ ʥʘʙʣʶʜʘ-

ʪʝʣʷ, ʠʩʢʨʝʥʥʝʝ ʞʝʣʘʥʠʝ ʠ ʧʦʠʩʢ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦ-

ʙʣʝʤʳ ʙʝʟ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ ʞʠʚʦʪʥʳʤ. 

dation is also harmful for the killer whales. It is 

therefore necessary to conduct research to improve 

this complex environmental situation.  

The authors are very grateful to the LLC "Interri-

bflot" for allowing them to conduct the observations 
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ɹʠʦʣʦʛʠʷ ʢʠʪʦʦʙʨʘʟʥʳʭ ʚ ʨʘʡʦʥʝ ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯ-

ʥʦʩʪʠ ʦ. ɹʝʨʠʥʛʘ ʧʦʜʨʦʙʥʦ ʥʠʢʦʛʜʘ ʥʝ ʠʟʫʯʘʣʘʩʴ. ɺ 

2011/12 ʛʛ. ʤʳ ʧʨʦʚʝʣʠ ʧʝʨʚʳʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʘʢʚʘʪʦʨʠʝʡ ʧʨʠʣʝʞʘʱʝʡ ʢ ʉʝʚʝʨʥʦʤʫ 

ʣʝʞʙʠʱʫ ʦ. ɹʝʨʠʥʛʘ (ʈʠʩ.). 

ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ 1 ʠʶʥʷ 2011 ʛ. ʧʦ 9 ʘʧʨʝʣʷ 

2012 ʛ. ɺ ʧʝʨʠʦʜ ʩ 1 ʠʶʥʷ ʧʦ 14 ʘʚʛʫʩʪʘ ʠ ʩ 10 ʧʦ 15 

ʩʝʥʪʷʙʨʷ 2011 ʛ. ʘʢʚʘʪʦʨʠʶ ʦʩʤʘʪʨʠʚʘʣʠ ʢʘʞʜʳʡ ʯʘʩ 

ʚ ʪʝʯʝʥʠʝ ʩʚʝʪʣʦʛʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. ʉ 1 ʜʝʢʘʙʨʷ 2011 

ʛ. ʠ ʜʦ 9 ʘʧʨʝʣʷ 2012 ʛ. ʦʩʤʦʪʨʳ ʘʢʚʘʪʦʨʠʠ ʧʨʦʚʦʜʠ-

ʣʠ ʚ ʪʝʯʝʥʠʝ 10-30 ʤʠʥʫʪ ʪʨʠ ʨʘʟʘ ʚ ʤʝʩʷʮ ʧʨʠ ʧʦʩʝ-

ʱʝʥʠʠ ʣʝʞʙʠʱʘ. ʆʩʤʦʪʨʳ ʧʨʦʚʦʜʠʣʠ ʩ ʥʘʙʣʶʜʘ-

ʪʝʣʴʥʳʭ ʚʳʰʝʢ ʠʣʠ ʚʦʟʚʳʰʝʥʥʳʭ ʤʝʩʪ, ʩ ʚʳʩʦʪʳ 

18-35 ʤ. ɼʣʷ ʥʘʙʣʶʜʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʥʦʢʣʴ 

10Ĭ42 ʠ ʧʦʜʟʦʨʥʫʶ ʪʨʫʙʫ 15Ĭ60. ɸʟʠʤʫʪ ʦʧʨʝʜʝʣʷʣʠ 

ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʘʩʘ ʠ ʫʛʣʦʤʝʨʘ (Suunto tandem), ʘ 

ʨʘʩʩʪʦʷʥʠʝ ï ʛʣʘʟʦʤʝʨʥʦ. ʂʦʩʘʪʦʢ, ʢʦʪʦʨʳʝ ʧʦʜʭʦ-

ʜʠʣʠ ʙʣʠʟʢʦ ʢ ʙʝʨʝʛʫ, ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʜʣʷ ʠʜʝʥʪʠ-

ʬʠʢʘʮʠʠ.  

ʆʙʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠ-

ʣʦ 250 ʯʘʩʦʚ, ʚ ʦʩʝʥʥʝ-ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ï 25 ʯʘʩʦʚ. 

ɺʠʜʠʤʦʩʪʴ ʤʝʥʝʝ 3 ʢʤ ʩʦʩʪʘʚʠʣʘ 6% ʦʪ ʚʨʝʤʝʥʠ 

ʥʘʙʣʶʜʝʥʠʡ, ʦʪ 3 ʜʦ 10 ʢʤ ï 13%, ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ï 

81%. ɺ ʦʩʝʥʥʝ-ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ 9%, 9% ʠ 82% ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʡ. 

ɿʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚ ʘʢʚʘʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ 

ʣʝʞʙʠʱʘ ʦ. ɹʝʨʠʥʛʘ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 6 ʚʠʜʦʚ 

ʢʠʪʦʦʙʨʘʟʥʳʭ. 

ʂʘʰʘʣʦʪ (Physeter macrocephalus). ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʘʣʠ ʚ ʪʝʯʝʥʠʝ 27 ʜʥʝʡ. ʄʘʢʩʠʤʘʣʴʥʦ ʟʘ ʦʜʠʥ 

ʦʩʤʦʪʨ ʥʘʙʣʶʜʘʣʠ 4 ʢʘʰʘʣʦʪʘ, ʧʨʠ ʵʪʦʤ ʟʘ ʜʝʥʴ ʙʳ-

ʣʦ ʜʦ 11 ʨʝʛʠʩʪʨʘʮʠʡ ʢʘʰʘʣʦʪʦʚ. ʂʠʪʦʚ ʦʪʤʝʯʘʣʠ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 7-25 ʢʤ ʦʪ ʙʝʨʝʛʘ. ɺ ʩʝʥʪʷʙʨʝ ʢʘʰʘʣʦʪʦʚ 

The cetacean biology near the north cape of Bering Is-

land was never systematically studied. In 2011/12 we 

have conducted the first systematize observations of 

water area off Severnoe rookery of Bering Islands (Fig.). 

Observations were conducted from June 1 2011 up to 

April 9 2012. From June 1 till August 14 and from Sep-

tember 10 to September 15 2011, the observations of 

water area were conducted hourly during the day light 

time. From Dec 1 2011 up to April 9 2012 the observa-

tions of water area were 3 times per month during visits 

on rookery. Each observation was 10-30 minutes long. 

The observations were conducted from the 18-35 m high 

observation points. The 10Ĭ42 binocular and 15Ĭ60 

scope were used for the observations. Bearing and dis-

tance were measured using the Suunto tandem. Ceta-

ceans which were observed relatively close to shore 

were photographed for photo identification.  

The total observation time during summer was 250 

hours and during fall-winter-spring- 25 hours. At 6 % of 

observation time, the visibility was less 3km. From 3 

to10km-13%, visibility over 10km was 81%. In fall-

winter-spring period the visibility was 9%, 9% and 82% 

respectively. During the observation period, 6 species of 

cetacean were documented in the water area off the 

Commander Islands.  

Sperm whale (Physeter macrocephalus). During summer 

time this species was observed during 27 days. Maxi-

mum number of sperm whales observed per single ob-

servation was 4, and the maximum number of sperm 

whales registration per day was 11. Whales were ob-

served from 7 to 25 km from shore. During September 

sperm whales were observed 10 times during 3 days. 

Maximum there were 4individuals per observation. 
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ʥʘʙʣʶʜʘʣʠ 10 ʨʘʟ ʚ ʪʝʯʝʥʠʝ 3 ʜʥʝʡ. ʄʘʢʩʠʤʘʣʴʥʦ ʟʘ 

ʦʜʠʥ ʦʩʤʦʪʨ ʚ ʘʢʚʘʪʦʨʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʜʦ 4 ʦʩʦ-

ʙʝʡ. ɺ ʟʠʤʥʠʝ ʤʝʩʷʮʳ ʢʘʰʘʣʦʪʦʚ ʥʝ ʦʪʤʝʯʘʣʠ. ʇʝʨ-

ʚʘʷ ʚʝʩʝʥʥʷʷ ʨʝʛʠʩʪʨʘʮʠʷ ʢʘʰʘʣʦʪʦʚ ʙʳʣʘ ʩʜʝʣʘʥʘ 9 

ʘʧʨʝʣʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʙʣʶʜʘʣʠ 4 ʦʩʦʙʠ ʧʦ ʨʘʟ-

ʥʳʤ ʘʟʠʤʫʪʘʤ ʥʘ ʫʜʘʣʝʥʠʠ 8-11 ʢʤ. 

Sperm whales were not observed during winter months. 

The first spring registration of sperm whale was made 

on April 9th. There were 4 individuals observed at the 

same time with different bearings and distance from 8 to 

11km from the observation point. 

 

ʈʠʩ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʠʪʦʦʙʨʘʟʥʳʭ ʚ ʘʢʚʘʪʦʨʠʠ ʫ ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦ. ɹʝʨʠʥʛʘ ʦʩʝʥʴʶ 

2011 ʛ. ʠ ʚʝʩʥʦʡ 2012 ʛ.  

Fig. Location of cetacean encounters in the water area off the north cape of Bering Island during fall 2011 and 

spring 2012. 

ʂʦʩʘʪʢʘ (Orcinus orca). ʂʦʩʘʪʦʢ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶ-

ʜʘʣʠ ʚ ʪʝʯʝʥʠʝ 28 ʜʥʝʡ. ʇʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʬʦʪʦʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʢʘʢ ʤʠʥʠʤʫʤ 4 ʨʘʟ-

ʣʠʯʥʳʝ ʛʨʫʧʧʳ ʪʨʘʥʟʠʪʥʳʭ ʢʦʩʘʪʦʢ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʢʦʩʘʪʢʠ ʦʭʦʪʠʣʠʩʴ ʪʦʣʴʢʦ ʥʘ ʩʝʚʝʨʥʳʭ ʤʦʨʩʢʠʭ ʢʦʪʠʢʦʚ 

(Callorhinus ursinus) (Belonovich, Fomin, Conovalova, 

2011). 

16 ʩʝʥʪʷʙʨʷ ʥʘʙʣʶʜʘʣʠ ʢʘʢ ʤʠʥʠʤʫʤ 2 ʛʨʫʧʧʳ ʢʦʩʘʪʦʢ 

ʯʠʩʣʝʥʥʦʩʪʴʶ 7-25 ʞʠʚʦʪʥʳʭ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ 3 ʜʦ 16 ʢʤ. 

ʉʫʜʷ ʧʦ ʧʦʚʝʜʝʥʠʶ, ʢʦʩʘʪʢʠ ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʨʳʙʦʷʜʥʦ-

ʤʫ ʵʢʦʪʠʧʫ. 

ʌʠʥʚʘʣ (Balaenoptera physalus). ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 1 

ʬʠʥʚʘʣ ʙʳʣ ʦʪʤʝʯʝʥ 8 ʠʶʣʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʨʠʤʝʨʥʦ 18 

ʢʤ. 

ʄʘʣʳʡ ʧʦʣʦʩʘʪʠʢ (Balaenoptera acutorostrata). ʃʝʪʦʤ 

ʤʘʣʳʭ ʧʦʣʦʩʘʪʠʢʦʚ ʥʘʙʣʶʜʘʣʠ 12 ʨʘʟ, ʚ ʪʝʯʝʥʠʝ 8 ʜʥʝʡ. 

ɿʘ ʦʜʠʥ ʦʩʤʦʪʨ ʤʘʢʩʠʤʘʣʴʥʦ ʦʪʤʝʯʘʣʠ ʜʦ 2 ʞʠʚʦʪʥʳʭ. 

ʆʜʠʥ ʨʘʟ ʢʠʪʘ ʥʘʙʣʶʜʘʣʠ ʚ ʩʝʥʪʷʙʨʝ. 

Killer whale (Orcinus orca). During summer time 

the killer whales were observed during 28 days. 

Based on photo identification, at least 4 different 

groups of transient killer whales were registered. 

Killer whales were seen preying on northern fur 

seals only (Callorhinus ursinus) (Belonovich, Fom-

in, Conovalova, 2011). 

On September 16 at least 2 groups of killer whales 

from 7 to 25 animals were observed from 3 to 16 

km from shore. Based on their behavior, these killer 

whales were fish eating ecotype.  

Fin whale (Balaenoptera physalus). One fin whale 

was observed on July 8 at 18km distance.  

Minke whale (Balaenoptera acutorostrata). At the 

summer time minke whales were observed 12 times 

during 8 days. Maximum 2 animals per day were 

observed during 8 days. One minke whale was ob-

served in September. 
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ʗʧʦʥʩʢʠʡ ʛʣʘʜʢʠʡ ʢʠʪ (Eubalaena japonica). 2 ʢʠʪʦʚ 

ʥʘʙʣʶʜʘʣʠ 29 ʠʶʥʷ. ʂʠʪʳ ʧʨʦʰʣʠ ʚ ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʙʝʨʝʛʘ 1,5-2 ʢʤ. 

ɻʦʨʙʘʪʳʡ ʢʠʪ (Megaptera novaeangliae). ɻʦʨʙʘʪʳʭ ʢʠʪʦʚ 

ʦʪʤʝʯʘʣʠ ʢʘʞʜʳʡ ʜʝʥʴ ʩ 11 ʧʦ 20 ʠʶʥʷ, 24, 25 ʠʶʥʷ ʠ 14 

ʠʶʣʷ. ɿʘ ʦʜʠʥ ʦʩʤʦʪʨ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 13 

ʢʠʪʦʚ (11 ʠ 17 ʠʶʥʷ). ʇʨʠ ʵʪʦʤ ʟʘ 1 ʜʝʥʴ ʙʳʣʦ ʤʘʢʩʠ-

ʤʘʣʴʥʦ 84 ʨʝʛʠʩʪʨʘʮʠʠ ʛʦʨʙʘʪʳʭ ʢʠʪʦʚ. ɻʦʨʙʘʪʳʝ ʢʠʪʳ 

ʦʙʳʯʥʦ ʜʝʨʞʘʣʠʩʴ ʧʦʦʜʠʥʦʯʢʝ ʠʣʠ ʧʘʨʘʤʠ, ʘ 17 ʠʶʥʷ 

ʥʘʙʣʶʜʘʣʠ ʢʘʢ ʦʜʠʥʦʯʥʳʭ ʦʩʦʙʝʡ, ʪʘʢ ʠ ʩʢʦʧʣʝʥʠʷ ʜʦ 7 

ʢʠʪʦʚ. ɻʦʨʙʘʯʝʡ ʦʪʤʝʯʘʣʠ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ 2 ʜʦ 20 ʢʤ ʦʪ 

ʙʝʨʝʛʘ. ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʛʦʨʙʘʯʝʡ ʥʘʙʣʶʜʘʣʠ 16 ʩʝʥ-

ʪʷʙʨʷ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʝʜʠʥʦʚʨʝʤʝʥʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʠʪʦʚ 

ʚ ʘʢʚʘʪʦʨʠʠ ʩʦʩʪʘʚʠʣʘ 19 ʦʩʦʙʝʡ, ʜʝʨʞʘʣʠʩʴ ʦʥʠ ʥʘ ʫʜʘ-

ʣʝʥʠʠ 7-25 ʢʤ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʢʨʫʛʣʦʛʦʜʠʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʘʢʚʘʪʦʨʠʠ ʫ ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦ. ɹʝʨʠʥʛʘ ʚʳʷʚʠʣʠ 

ʘʢʪʠʚʥʦʝ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʠʪʦʦʙʨʘʟʥʳʤʠ ʚ ʧʝʨʠʦʜ ʣʝʪ-

ʥʝʛʦ ʥʘʛʫʣʘ. 

ʂʘʰʘʣʦʪʳ ʟʜʝʩʴ ʜʝʨʞʘʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʟʠʤʥʠʭ ʤʝʩʷʮʝʚ (ʚʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʥʘʙʣʶʜʝʥʠʡ). ʇʦ ʥʘʰʠʤ ʜʘʥ-

ʥʳʤ, ʚʝʩʥʦʡ ʠ ʚ ʥʘʯʘʣʝ ʣʝʪʘ ʢʘʰʘʣʦʪʳ ʜʝʨʞʘʪʩʷ ʥʘʜ ʩʘ-

ʤʦʡ ʛʨʘʥʠʮʝʡ ʩʚʘʣʘ ʛʣʫʙʠʥ, ʘ ʧʦʟʞʝ ʨʘʩʪʷʛʠʚʘʶʪʩʷ ʙʦʣʝʝ 

ʰʠʨʦʢʦ ʥʘʜ ʧʦʣʦʛʠʤ ʧʦʜʚʦʜʥʳʤ ʩʢʣʦʥʦʤ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʦʩʪʨʦʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʚʘʪʦʨʠʷ ʫ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦ. 

ɹʝʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʪʘʢʠʤ ʞʝ ʦʙʳʯʥʳʤ ʤʝʩʪʦʤ ʥʘʛʫʣʘ ʵʪʦ-

ʛʦ ʚʠʜʘ, ʢʘʢ ʠ ʫ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦ. ʄʝʜʥʳʡ 

(ʄʘʤʘʝʚ ʠ ʜʨ. 2008). 

ɺ ʘʢʚʘʪʦʨʠʠ ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦʩʪʨʦʚʘ ʙʳʣʠ ʦʪʤʝ-

ʯʝʥʳ ʢʦʩʘʪʢʠ ʜʚʫʭ ʵʢʦʪʠʧʦʚ. ʇʨʠ ʵʪʦʤ ʢʦʩʘʪʢʠ, ʩʧʝʮʠʘ-

ʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ ʜʦʙʳʚʘʥʠʠ ʩʝʚʝʨʥʳʭ ʤʦʨʩʢʠʭ ʢʦʪʠʢʦʚ 

ʧʦʜʭʦʜʷʪ ʢ ʉʝʚʝʨʥʦʤʫ ʣʝʞʙʠʱʫ ʚ ʧʝʨʚʳʭ ʯʠʩʣʘʭ ʠʶʣʷ, 

ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʞʠʤʦʤ ʧʨʠʩʫʪʩʪʚʠʷ ʭʠʱʥʳʭ ʢʦʩʘʪʦʢ ʫ 

ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ʣʝʞʙʠʱʘ ʦ. ʄʝʜʥʳʡ (ʄʘʤʘʝʚ ʠ ɹʫʨʢʘ-

ʥʦʚ 2006). ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʭʦʪ ʢʦʩʘʪʦʢ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʩʝʨʝʜʠʥʝ ʠʶʣʷ, ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʩʝʚʝʨʥʳʭ ʤʦʨʩʢʠʭ ʢʦʪʠʢʦʚ ʥʘ 

ʣʝʞʙʠʱʝ. ɺ ʩʝʥʪʷʙʨʝ ʦʭʦʪ ʢʦʩʘʪʦʢ ʥʘ ʢʦʪʠʢʦʚ ʦʪʤʝʯʝʥʦ 

ʥʝ ʙʳʣʦ, ʦʜʥʘʢʦ ʵʪʦ ʤʦʛʣʦ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʝʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴʶ ʥʘʙʣʶʜʝʥʠʡ ʚ ʵʪʦʪ ʧʝʨʠʦʜ.  

ʀʥʪʝʨʝʩʥʳ ʥʘʙʣʶʜʝʥʠʷ ʷʧʦʥʩʢʠʭ ʛʣʘʜʢʠʭ ʢʠʪʦʚ. ʕʪʦʪ 

ʚʠʜ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ ʦʪʤʝʯʘʝʪʩʷ ʚ ʘʢʚʘʪʦʨʠʠ ʦʩʪʨʦʚʦʚ 

(ʄʘʤʘʝʚ 2010), ʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʢʠʪʳ ʚʩʝ ʞʝ ʨʝʛʫʣʷʨʥʦ 

ʧʦʩʝʱʘʶʪ ʚʦʜʳ ʂʦʤʘʥʜʦʨ ʜʣʷ ʥʘʛʫʣʘ. 

ɻʦʨʙʘʪʳʝ ʢʠʪʳ, ʦʯʝʚʠʜʥʦ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʘʢʚʘʪʦ-

ʨʠʶ ʫ ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦʩʪʨʦʚʘ ʜʣʷ ʥʘʛʫʣʘ, ʥʦ ʧʦ-

ʷʚʣʷʶʪʩʷ ʟʜʝʩʴ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚ ʤʦʤʝʥʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʨʤʦʚʳʭ ʧʦʣʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʢʠʪʦʦʙʨʘʟʥʳʤʠ ʫ ʩʝ-

North Pacific right whale (Eubalaena japonica). 

Two whales were observed on June 29. These 

whales passed the north cape in westward direction 

at 1.5-2 m from shore. 

Humpback whale (Megaptera novaeangliae). 

Humpback whales were observed every day from 

June 11 to June 20, 24, 25 and July 14. There were 

maximum 13 whales per observation (June 11 and 

17). Maximum 84 registrations of humpback whales 

were made per day. Whales were single or grouped 

in pares, the maximum groups size of 7 whales was 

observed on June 17. Whales were observed from 

distance of 2 to 20 km from shore. During fall 

humpback whales were observed on September 16. 

The maximum number of whales registered at one 

time were 19 animals at 7-25km distance from 

shore.  

The year round observation off the north cape of 

Bering Island demonstrated that this area effectively 

used by cetaceans during summer time. 

Sperm whales stay there almost all year round ex-

cluding winter months (probably because limited 

observation time). Based on our data, during spring 

and summer sperm whales stay over the border of 

the continental shelf, and later they spread out over 

the underwater slope of north part of Bering island. 

Thus, the water area off the north part of Bering 

Island is a common foraging area for this species as 

a water area off the south-east cape of Medny Island 

(ʄʘʤʘʝʚ ʠ ʜʨ. 2008). 

Killer whales registered in the water area of 

Severnoe rookery belong to two ecotypes. Killer 

whales which prey on northern fur seal approached 

Severnoe rookery at the beginning of July, which is 

the same as time of nortern fur seals appearance off 

the Ugo-Vostochnoe rookery of Medny Island 

(ʄʘʤʘʝʚ ʠ ɹʫʨʢʘʥʦʚ 2006). The maximum number 

of predation events of the killer whales were ob-

served in middle July, which correspond with max-

imum number of northern fur seals on rookery. In 

September, the killer whales predation on norther 

fur seals were not observed, but probably, it was 

due to the short observation period.  

Observation of right whales is very interesting. This 

species was rarely observed in the water area of the 

Commander Islands (ʄʘʤʘʝʚ 2010). 

Probably humpback whales actively use the water 

area off the north cape of Bering Island for foraging 

and appear in this area periodically when the forag-

ing fields formed.  
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ʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦ. ɹʝʨʠʥʛʘ ʷʚʣʷʶʪʩʷ ʧʝʨʚʳʤ ʥʘʠʙʦ-

ʣʝʝ ʧʦʣʥʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʤʠ ʵʪʦʛʦ ʨʘʡʦʥʘ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ, ʯʠʩʣʝʥʥʦʩʪʴ ʠ 

ʨʝʞʠʤ ʧʨʠʩʫʪʩʪʚʠʷ ʩʨʘʚʥʠʤʳ ʩ ʜʨʫʛʠʤʠ ʨʘʡʦʥʘʤʠ ʚʜʦʣʴ 

ʧʦʙʝʨʝʞʴʷ ʂʦʤʘʥʜʦʨʩʢʠʭ ʦ-ʚʦʚ. ʉʝʡʯʘʩ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʠʪʦʦʙ-

ʨʘʟʥʳʤʠ ʨʘʡʦʥʦʚ ʫ ʶʞʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʠ ʚʜʦʣʴ ʚʦʩʪʦʯ-

ʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦ. ʄʝʜʥʳʡ, ʚʜʦʣʴ ʟʘʧʘʜʥʦʛʦ ʩʚʘʣʘ ʛʣʫ-

ʙʠʥ ʫ ʦ. ɹʝʨʠʥʛʘ (ʌʠʣʘʪʦʚʘ ʠ ʌʝʜʫʪʠʥ 2007, ʄʘʤʘʝʚ ʠ 

ʜʨ. 2010, ʐʝʚʯʝʥʢʦ ʠ ʜʨ. 2010). ʄʝʥʝʝ ʚʩʝʛʦ ʠʟʫʯʝʥ ʨʘʡ-

ʦʥ ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦ. ɹʝʨʠʥʛʘ ʠ ʚʧʣʦʪʴ ʜʦ 

ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦ. ʄʝʜʥʳʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ ʩʪʘʮʠʦʥʘʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʘʢʚʘʪʦ-

ʨʠʝʡ ʫ ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦ. ɹʝʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʦʙʩʣʝ-

ʜʦʚʘʪʴ ʚʦʜʳ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʩʪʨʦʚʘ. 

The result of our observation was the first evidence 

of active use by cetaceans the water area off 

Severnoe rookery of Bering island. Whales use the 

area off Severnoe rookery as much often as they use 

the south end of Bering Island and area along the 

east coast of Medny islands and along the west con-

tinental slope of Bering Island (ʌʠʣʘʪʦʚʘ ʠ ʌʝʜʫ-

ʪʠʥ 2007, ʄʘʤʘʝʚ ʠ ʜʨ. 2010, ʐʝʚʯʝʥʢʦ ʠ ʜʨ. 

2010). The area along the east coast of Bering Is-

land and up to north end of Medny Island is least 

studied. Therefore, it is important to continue the 

observation of water area off north part of Bering 

island and also explore water area on east coast of 

Bering Island. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʘʪʠʯʝʩʢʠʤ ʧʣʘʥʦʤ ʌɻʋʇ 

çʊʀʅʈʆ-ʎʝʥʪʨè ʠ ʝʛʦ ʏʫʢʦʪʩʢʠʤ ʬʠʣʠʘʣʦʤ ʚ 2011 ʛ. 

ʙʳʣʦ ʧʨʦʜʦʣʞʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʝʨʦʛʦ ʢʠʪʘ ʫ ʙʝʨʝʛʦʚ 

ʏʫʢʦʪʩʢʦʛʦ ʧ-ʦʚʘ. ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ 2 

ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ:  

1. ʆʮʝʥʢʘ ʯʠʩʣʝʥʥʦʩʪʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʚʝʜʝʥʠʷ 

ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʄʝʯʠʛʤʝʥʩʢʦʛʦ ʟʘ-

ʣʠʚʘ. 

2. ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʝ ʩʝʨʳʭ ʢʠʪʦʚ, ʜʦʙʳʚʘʝʤʳʭ ʚ ʄʝʯʠʛʤʝʥʩʢʦʤ 

ʟʘʣʠʚʝ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʚ 2011 ʛ. ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ ʥʝʢʦʪʦ-

ʨʦʝ ʩʥʠʞʝʥʠʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʜʚʫʤʷ 

ʛʦʜʘʤʠ, ʯʠʩʣʘ ʢʠʪʦʚ, ʟʘʭʦʜʷʱʠʭ ʣʝʪʦʤ ʚ ʧʨʠʙʨʝʞʥʳʝ 

ʚʦʜʳ ʄʝʯʠʛʤʝʥʩʢʦʛʦ ʟʘʣʠʚʘ. ɿʘ ʦʜʥʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘ 

ʦʙʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ, ʨʘʜʠʫʩʦʤ 10 ʢʤ, ʨʝʛʠʩʪʨʠʨʦ-

ʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ 9,4 ʩʝʨʳʭ ʢʠʪʦʚ. ʏʠʩʣʝʥʥʦʩʪʴ ʞʠ-

ʚʦʪʥʳʭ ʚ ʵʪʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ʥʝ ʙʳʣʘ ʧʦʩʪʦʷʥʥʦʡ. 

ʅʘʠʙʦʣʴʰʝʝ ʠʭ ʯʠʩʣʦ ï 15 ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 30 

ʠʶʥʷ, ʘ ʥʘʠʤʝʥʴʰʝʝ (4) ï 3 ʠʶʣʷ. ʏʘʱʝ ʨʝʛʠʩʪʨʠʨʦʚʘ-

ʣʠʩʴ ʦʜʠʥʦʯʥʳʝ ʞʠʚʦʪʥʳʝ (64,7%). ʏʝʪʢʦ ʚʳʨʘʞʝʥ-

ʥʳʭ ʛʨʫʧʧ ʠʟ 3-ʭ ʠ ʙʦʣʝʝ ʦʩʦʙʝʡ ʥʝ ʦʪʤʝʯʝʥʦ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʞʠʚʦʪʥʳʝ ʟʘ ʦʜʥʦ ʯʘʩʦʚʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʥʝ 

ʩʦʚʝʨʰʘʣʠ ʙʦʣʴʰʠʭ ʧʝʨʝʜʚʠʞʝʥʠʡ, ʘ ʜʝʨʞʘʣʠʩʴ ʧʨʠ-

ʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʤʝʩʪʝ, ʩʦʚʝʨʰʘʷ ʨʠʪʤʠʯʥʳʝ ʟʘʥʳʨʠ-

ʚʘʥʠʷ ʩ ʚʳʩʪʘʚʣʝʥʠʝʤ ʥʘʜ ʚʦʜʦʡ ʭʚʦʩʪʦʚʳʭ ʣʦʧʘʩʪʝʡ. 

ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ (ʧʠʱʝʚʦʝ) ʦʪʤʝʯʘʣʦʩʴ ʫ ʢʠʪʦʚ ʚ ʟʘ-

ʣʠʚʝ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ.  

ɿʘ ʧʝʨʠʦʜ ʩ ʠʶʥʷ ʧʦ ʩʝʥʪʷʙʨʴ ʙʳʣʦ ʦʩʤʦʪʨʝʥʦ 21 ʩʝ-

ʨʳʭ ʢʠʪʦʚ, ʜʦʙʳʪʳʭ ʚ ʄʝʯʠʛʤʝʥʩʢʦʤ ʟʘʣʠʚʝ. ʉʦʦʪʥʦ-

ʰʝʥʠʝ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʚ ʧʦʙʦʡʢʝ ʙʳʣʦ ʙʣʠʟʢʠʤ ʢʘʢ 1:1 

(ʪʘʙʣ.). ɺ ʮʝʣʦʤ, ʚ ʜʦʙʳʯʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʦʙʣʘʜʘʣʠ 

ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ (57,1%). ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ 

ʦʩʤʦʪʨʝʥʥʳʭ ʚ 2011 ʛ. ʢʠʪʦʚ ʦʢʘʟʘʣʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʞʠʚʦʪʥʳʭ, ʜʦʙʳʪʳʭ ʚ ʧʨʝʜʳʜʫʱʠʝ ʜʚʘ ʩʝʟʦʥʘ. ʋ ʩʘ-

ʤʦʢ ʦʥ ʨʘʚʥʷʣʩʷ 10,3 ʤ, ʘ ʫ ʩʘʤʮʦʚ - 10,8 ʤ. ʉʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʩʥʠʟʠʣʩʷ ʧʨʦʮʝʥʪ ʚ ʜʦʙʳʯʝ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ 

In 2011, we continued to study gray whales in the off 

shore waters of the Chukotka Peninsula, in accordance 

with the course schedule of the Pacific Re-

search Fisheries Center and its Chukotka branch. Data 

collection efforts were aimed at: 

1. Assessment of abundance, distribution and behavior 

of gray whales inhabiting coastal waters of the 

Mechigmensky Bay; 

2. Morphometric studies of gray whales harvested in 

the Mechigmensky Bay. 

Observations conducted in 2011 showed a slight de-

crease (compared to previous two years) in the number 

of whales summering in the Mechigmensky Bay 

coastal waters. The mean number of gray whales per 

scan within a 10 km radius was 9.4 individuals. The 

number of gray whales seen in this part of the Bay 

differed on different days. The greatest number of 

whales was spotted on June 30 (15 individuals), the 

smallest number was spotted on July 3 (4 individuals). 

Most often they were single whales (64.7%). We did 

not observe any apparent groups of three or more indi-

viduals. Normally, the whales did not move around 

much during the one-hour scans. Rather, they stayed in 

one place, diving and showing their tail flukes. The 

foraging behavior was no different from the behavior 

of whales that summered in the Mechigmensky Bay in 

the previous years. 

From June through September we examined 21 gray 

whales harvested in the Mechigmensky Bay. The sex 

ratio in the harvest was approximately 1:1 (Table). On 

the whole, subadult individuals slightly predominated 

in the harvest (57.1% of the harvest). As for 2011, the 

average length of whales harvested was larger than the 

average length of whales harvested in the previous two 

years. The average body lengths were 10.3 m (fe-

males) and 10.8 m (males). The proportion of harvest-

ed subadult whales decreased correspondingly (Table). 
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ʢʠʪʦʚ (ʪʘʙʣ.).  

ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʫʩʣʦʚʠʡ ʥʘʛʫʣʘ ʩʝʨʳʭ ʢʠʪʦʚ 

ʷʚʣʷʝʪʩʷ ʠʥʜʝʢʩ ʠʭ ʫʧʠʪʘʥʥʦʩʪʠ (ʦʪʥʦʰʝʥʠʝ ʪʦʣʱʠʥʳ 

ʩʘʣʘ ʢ ʜʣʠʥʝ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ). ʋ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʢʠ-

ʪʦʚ, ʜʦʙʳʪʳʭ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ 2011 ʛ. ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʦʚʥʷʣʩʷ 0,93%. ʀʥʜʝʢʩ ʫʧʠʪʘʥʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ, ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ, ʥʝ ʙʳʣ 

ʦʜʠʥʘʢʦʚ. ʋ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʢʠʪʦʚ ʩʪʘʨʰʝ ʦʜʥʦʛʦ 

ʛʦʜʘ ʦʥ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 0,72-1,0%. ʇʨʠ ʵʪʦʤ, 

ʢʘʢʦʡ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʝʛʦ ʠʟʤʝʥʝʥʠʝ ʧʦ ʛʦʜʘʤ 

ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ. 

The body condition index (calculated by blubber 

thickness/body length of the animal) is an important 

characteristic of the fattening process. The average 

body condition index of subadult whales harvested in 

July-August 2011 was 0.93%. The body condition 

indices differed from year to year. In subadult individ-

uals (over 1 year old) the index varied from 0.72-1.0%. 

We did not find any consistent pattern of index varia-

tions across the years. 

 

ɻʦʜ / Year 2007 2008 2009 2010 2011 
ʊʘʙʣ. ʇʦʣʦʚʦʡ, ʨʘʟ-

ʤʝʨʥʳʡ, ʚʦʟʨʘʩʪʥʦʡ 

ʩʦʩʪʘʚ ʠ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʩʝʨʳʭ ʢʠʪʦʚ, ʜʦʙʳ-

ʪʳʭ ʚ ʄʝʯʠʛʤʝʥ-

ʩʢʦʤ ʟʘʣʠʚʝ ʚ 2007-

2011 ʛ. 

Table. Sex, size and age 

structure and physio-

logical state of gray 

whales harvested in 

the Mechigmensky 

Bay in 2007-2011. 

ɼʦʙʳʪʦ ʢʠʪʦʚ / Caught whales  126 127 110 118 123 

ʆʩʤʦʪʨʝʥʦ ʢʠʪʦʚ / Examined whales 39 29 33 36 21 

ʉʘʤʢʠ / Females      

% ʚ ʜʦʙʳʯʝ / % in catch 61,5 48,3 42,4 50 52 

% ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ / % of immature 87,5 42,9 86,7 94,5 73 

% ʙʝʨʝʤʝʥʥʳʭ / % of pregnant*  67 25 - 5,6 - 

% ʢʦʨʤʷʱʠʭ / % of nursing*  - - - - - 

% ̫ ʣʦʚʳʭ / % of dry*  33 75 100 - 100 

ʉʨ. ʨʘʟʤʝʨ (ʤ) / Average size (m) 9,3 11 9,1 9,5 10,3 

ʉʨ. ʚʦʟʨʘʩʪ (ʣʝʪ) / Average age (years) 1,9** 1,9** 2,1** 2,7 3,5** 

ʉʘʤʮʳ / Males      

% ʚ ʜʦʙʳʯʝ / % in catch 38,5 51,7 57,6 50 48 

% ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ / % of immature 60 80 68,4 72,2 40 

ʉʨ. ʨʘʟʤʝʨ (ʤ) / Average size (m) 9,8 9,3 9,9 9,8 10,8 

ʉʨ. ʚʦʟʨʘʩʪ (ʣʝʪ) / Average age (years) 1,2** 1,6** 1,8** 2,8** 2,9** 

ʇʨʠʤʝʯʘʥʠʝ: * - ʦʪ ʧʦʣʦʚʦʟʨʝʣʳʭ; ** - ʙʝʟ ʧʦʣʦʚʦʟʨʝʣʳʭ. / Comment: * - mature; ** - immature 

ʈʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ 

ʧʨʦʤʳʩʣʘ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʄʝʯʠʛʤʝʥʩʢʠʡ 

ʟʘʣʠʚ ʷʚʣʷʪʴʩʷ ʧʦʩʪʦʷʥʥʳʤ ʨʘʡʦʥʦʤ ʥʘʛʫʣʘ, ʚ ʦʩʥʦʚ-

ʥʦʤ, ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʩʝʨʳʭ ʢʠʪʦʚ. ʍʘʨʘʢʪʝʨ ʥʘʧʦʣʥʝ-

ʥʠʷ ʞʝʣʫʜʢʦʚ ʜʦʙʳʪʳʭ ʚ 2011 ʛ. ʢʠʪʦʚ, 95,2% ʢʦʪʦʨʳʭ 

ʠʤʝʣʠ ʧʦʣʥʦʝ ʠʣʠ ʧʦʣʦʚʠʥʥʦʝ ʥʘʧʦʣʥʝʥʠʝ, ʘ ʪʘʢʞʝ ʜʘʥ-

ʥʳʝ ʧʦ ʫʧʠʪʘʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦ-

ʰʠʭ ʫʩʣʦʚʠʷʭ ʠʭ ʥʘʛʫʣʘ ʚ ʄʝʯʠʛʤʝʥʩʢʦʤ ʟʘʣʠʚʝ ʚ 2011 

ʛ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʘʣʘ ʢ ʩʝ-

ʙʝ ʜʦʙʳʯʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʩʝʨʳʭ ʢʠʪʦʚ, ʤʷʩʦ ʠ 

ʞʠʨ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʥʝʦʙʳʯʥʳʡ çʤʝʜʠʮʠʥʩʢʠʡè ʟʘʧʘʭ ʠ 

ʧʨʠʚʢʫʩ. ʉʨʝʜʠ ʢʠʪʦʚ, ʦʩʤʦʪʨʝʥʥʳʭ ʚ 2011 ʛ., çʚʦʥʶ-

ʯʠʭè ʞʠʚʦʪʥʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʝ ʙʳʣʦ.  

The results of visual observations and the harvest 

data allow us to draw a conclusion that the Mechig-

mensky Bay is an area used by gray whales (mainly 

subadult gray whales) to fatten up. The stomach con-

tent data (the stomachs of 95.2% whales examined 

were either full or half-full) for the whales harvested 

in 2011 and the body condition indices indicate that 

the Mechigmensky Bay conditions were favorable in 

2011 for fattening up. 

Recently, there has been a growing interest in the 

harvest of so-called ñstinkyò gray whales whose 

meat and blubber have a foul ñmedicinalò odor and 

taste. We have not encountered any ñstinkyò whales 

among the animals examined in 2011. 



ɹʣʦʭʠʥ ʠ ʃʠʪʦʚʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʨʦʛʦ ʢʠʪʘ ʫ ʙʝʨʝʛʦʚ ʏʫʢʦʪʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʚ 2011 ʛ. 
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ɺ 2011 ʛ., ʪʘʢʞʝ ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʩʝʟʦʥʳ, ʧʦʤʠʤʦ 

ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʠʥʬʦʨʤʘʮʠʠ, ʦʪ ʜʦʙʳʚʘʝʤʳʭ ʩʝʨʳʭ 

ʢʠʪʦʚ ʩʦʙʠʨʘʣʩʷ ʤʘʪʝʨʠʘʣ ʧʦ ʨʘʟʤʥʦʞʝʥʠʶ ʠ ʤʦʨʬʦ-

ʤʝʪʨʠʠ. ʇʨʦʚʦʜʠʤʳʝ ʝʞʝʛʦʜʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʜʦʧʦʣʥʷʪʴ ʟʥʘʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʤʘʣʦʠʟʚʝʩʪʥʳʤ ʩʪʦʨʦ-

ʥʘʤ ʙʠʦʣʦʛʠʠ ʩʝʨʦʛʦ ʢʠʪʘ, ʢʦʪʦʨʳʝ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʚʦʧʨʦʩʘ ʨʘʮʠ-

ʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʨʝʩʫʨʩʦʚ. ʅʦ ʫʞʝ ʩʝʡʯʘʩ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʨʦʤʳʩʝʣ ʩʝʨʦʛʦ 

ʢʠʪʘ ʥʝ ʩʢʘʟʳʚʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʠ ʫ ʙʝʨʝʛʦʚ ʏʫʢʦʪʩʢʦʛʦ ʧ-ʦʚʘ ʠ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ ʪʦʤ ʞʝ ʦʙʲʝʤʝ. 

In 2011, like in the previous years, in addition to the 

above-mentioned data, we collected morphometric 

data and data on reproduction statistics. Studies that 

are conducted annually help to increase the 

knowledge about lesser-known aspects of the gray 

whaleôs biology. This knowledge can eventually be 

used to make scientifically-valid decisions while 

discussing the issues of rational use of whale re-

sources. Even now, we can say that the current whal-

ing activities do not have a negative impact over the 

current abundance of gray whales in the off shore 

waters of the Chukotka Peninsula, and harvest of the 

same number of whales can be continued. 
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ʇʝʨʝʜʚʠʞʝʥʠʷ ʠ ʧʦʚʝʜʝʥʠʝ ʥʳʨʷʥʠʷ ʢʨʳʣʘʪʢʠ n 

(Histrophoca fasciata) ʠ ʣʘʨʛʠ (Phoca largha): ʜʘʥʥʳʝ ʨʘʟ-

ʜʝʣʴʥʦʤʫ ʧʦʣʴʟʦʚʘʥʠʶ ʨʝʩʫʨʩʘʤʠ ʚ ɹʝʨʠʥʛʦʚʦʤ ʄʦʨʝ. ʉ 

2007 ʛ. ʩʧʫʪʥʠʢʦʚʳʝ ʧʝʨʝʜʘʪʯʠʢʠ ʙʳʣʠ ʟʘʢʨʝʧʣʝʥʳ ʥʘ 63 

ʢʨʳʣʘʪʢʘʭ ʠ ʣʘʨʛʘʭ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʄʦʨʷ. 

ʇʝʨʝʜʚʠʞʝʥʠʷ ʠ ʧʦʚʝʜʝʥʠʝ ʥʳʨʷʥʠʷ, ʬʠʢʩʠʨʦʚʘʚʰʠʝʩʷ 

ʵʪʠʤʠ ʧʝʨʝʜʘʪʯʠʢʘʤʠ, ʦʪʨʘʞʘʶʪ ʨʘʟʜʝʣ ʨʝʩʫʨʩʦʚ ʵʪʠʤʠ 

ʪʶʣʝʥʷʤʠ ʩʭʦʜʥʦʛʦ ʨʘʟʤʝʨʘ. ʇʝʨʝʜʚʠʞʝʥʠʷ ʤʝʯʝʥʳʭ ʣʘʨʛ 

ʙʳʣʠ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʳ ʩ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʰʝʣʴʬʦʤ, ʠ 

ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʳʨʷʥʠʡ ʙʳʣʦ ʤʝʥʴʰʝ, 

ʯʝʤ ʥʘ 90 ʤ., ʧʨʠ ʵʪʦʤ ʥʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʳʨʷʥʠʡ 

ʛʣʫʙʞʝ, ʯʝʤ ʥʘ 200 ʤ. ʂʨʳʣʘʪʢʠ ʟʘʭʦʜʠʣʠ ʟʘ ʢʦʥʪʠʥʝʥʪʘʣʴ-

ʥʳʡ ʰʝʣʴʬ, ʠ ʥʳʨʷʣʠ ʥʘ ʨʘʟʥʫʶ ʛʣʫʙʠʥʫ, ʠʥʦʛʜʘ ʛʣʫʙʞʝ, 

ʯʝʤ ʥʘ 600 ʤ. ɺ ʧʝʨʠʦʜ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʣʠʥʴʢʠ ʦʙʘ ʚʠʜʘ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʳ ʩ ʤʦʨʩʢʠʤ ʣʴʜʦʤ, ʠʭ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʩ ʟʦʥʦʡ ʧʦʛʨʘʥʠʯʥʦʛʦ ʣʴʜʘ ʠ 

ʠʭ ʨʘʮʠʦʥ ʩʭʦʜʝʥ. ʆʜʥʘʢʦ ʤʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʣʘʨʛ ʥʳʨʷʶʪ ʥʘ ʛʣʫʙʠʥʫ, ʤʝʥʴʰʫʶ, ʯʝʤ 70 ʤ., ʪʦʛʜʘ 

ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʨʳʣʘʪʦʢ ʥʳʨʷʝʪ ʛʣʫʙʞʝ, 

ʯʝʤ ʥʘ 70 ʤ., ʠ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʧʦʛʨʫʞʝʥʠʷ, ʦʯʝʚʠʜʥʦ, 

ʠʤʝʣʠ ʤʝʩʪʦ ʥʘ ʛʨʘʥʠʮʝ ʰʝʣʴʬʘ. ʈʘʟʜʝʣ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ 

Since 2007, satellite telemetry tags have been 

deployed on 63 ribbon and spotted seals in the 

central Bering Sea. The movements and dive be-

haviors recorded by these tags show evidence of 

resource partitioning between these similar-sized 

phocid seals. Movements of tagged spotted seals 

were mostly confined to the continental shelf and 

the majority of recorded dives were less than 90 

meters with virtually no dives exceeding 200 m. 

Ribbon seals ranged beyond the continental shelf 

and their dives were distributed over a wider 

range of depths with some dives exceeding 600 

m. During the critical breeding and molting peri-

od both species are strongly associated with sea-

ice, their distributions overlap within the margin-

al ice zone, and they are known to have similar 

diets. However, we found that most spotted seal 

dives were to depths less than 70 m while a much 

greater fraction of ribbon seal dives were deeper 

than 70 meters, and some deeper dives evidently 

occurred beyond the shelf break. Resource parti-
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ʢʨʳʣʘʪʢʘʤʠ ʠ ʣʘʨʛʘʤʠ ʙʳʣ ʨʘʥʝʝ ʧʨʝʜʩʢʘʟʘʥ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʘʥʘʣʠʟʘ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʠ ʠʟʫʯʝʥʠʷ ʧʠʪʘʥʠʷ 

ʵʪʠʭ ʚʠʜʦʚ, ʥʦ ʥʘʩʪʦʷʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʧʝʨʚʳʤʠ 

ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʦʢʘʟʳʚʘʶʱʠʤʠ ʨʘʟʣʠʯʠʷ ʚ ʧʠ-

ʪʘʥʠʠ ʚ ʧʝʨʠʦʜ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʣʠʥʴʢʠ.  

ʕʪʠ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʘʞʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦ-

ʩʪʷʭ ʥʳʨʷʥʠʷ ʢʨʳʣʘʪʦʢ ʠ ʣʘʨʛ, ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʥʥʦʩʪʴ ʚ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʪʦʛʦ, ʢʘʢʦʝ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʥʘ ʵʪʠ ʚʠʜʳ. 

tioning between ribbon and spotted seals has 

been previously theorized based on blood chem-

istries and diet studies, but this represents the first 

empirical evidence showing segregation during 

the critical breeding and molting period. These 

data provide important information about the 

diving capabilities of ribbon and spotted seals 

and are valuable for assessing how a changing 

environment may differentially impact these spe-

cies. 
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ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʤ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤ ʯʝʨʥʦʤʦʨʩʢʠʭ ʘʬʘʣʠʥ ʬʨʘʛʤʝʥʪʘʨʥʳ ʠ 

ʤʘʣʦʧʨʠʛʦʜʥʳ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʘ ʧʨʠ ʨʘʟʤʥʦʞʝʥʠʷ 

ʵʪʠʭ ʜʝʣʴʬʠʥʦʚ ʚ ʥʝʚʦʣʝ (ʃʦʟʘ ʠ ʄʘʟʦʚʩʢʘʷ 2008, ʄʠ-

ʭʘʣʝʚ 1990, Cockcroft and Ross 1990). ɼʣʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʨʦʩʪʘ ʠ ʩʨʘʚʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ 

ʦʩʦʙʝʡ ʘʬʘʣʠʥ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʨʠʚʳʝ ʠʟʤʝʥʝ-

ʥʠʡ ʜʣʠʥʳ ʪʝʣʘ, ʚʦʟʨʘʩʪʘ ʠ ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ 

ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ɸʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʫ 29 ʩʘʤʦʢ ʠ 25 

ʩʘʤʮʦʚ ʜʣʠʪʝʣʴʥʦ ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʦʢʝʘʥʘʨʠʫʤʝ. ʉʦ-

ʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʧʝʨʠʦʜʳ 

ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʠ ʤʝʜʣʝʥʥʦʛʦ ʨʦʩʪʘ ʞʠʚʦʪʥʳʭ, 

ʦʪʤʝʪʠʪʴ ʚʨʝʤʷ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʠʟʤʝʥʷʣʘʩʴ. ʉʦ-

ʧʦʩʪʘʚʣʝʥʠʝ ʚʝʩʦ-ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ ʫʨʦʚʥʝʤ 

ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʠ  ʨʦʜʦʨʘʟʨʝʰʝʥʠʝʤ ʩʘʤʦʢ ʧʦʩʣʝ 

ʩʧʘʨʠʚʘʥʠʷ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ 

ʬʠʟʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʞʠʚʦʪʥʳʭ (ʧʨʦʜʫʢʪʠʚʥʳʡ ʚʦʟ-

ʨʘʩʪ), ʢʦʛʜʘ ʩʘʤʢʠ, ʩʧʘʨʠʚʘʷʩʴ c ʩʘʤʮʘʤʠ, ʜʘʚʘʣʠ ʞʠʟ-

ʥʝʩʧʦʩʦʙʥʦʝ ʧʦʪʦʤʩʪʚʦ. ʊʝʤʧ ʨʦʩʪʘ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ 

ʘʬʘʣʠʥ ʜʦ ʜʚʫʭʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʦʢʘʟʘʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʜʠʥʘʢʦʚʳʤ. ʈʘʟʣʠʯʠʷ ʚ ʜʣʠʥʝ ʪʝʣʘ ʦʪʤʝʯʘʣʠʩʴ ʤʝʞʜʫ 

ʩʘʤʮʘʤʠ ʠ ʩʘʤʢʘʤʠ ʩ ʚʦʟʨʘʩʪʘ ʪʨʝʭ-ʯʝʪʳʨʝʭ ʣʝʪ, ʢʦʛʜʘ 

ʜʣʠʥʘ ʪʝʣʘ ʫ ʩʘʤʦʢ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʫ ʩʘʤʮʦʚ. ɼʘʥʥʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʦʭʨʘʥʷʣʘʩʴ ʫ ʩʘʤʦʢ ʜʦ ʧʷʪʠ-

ʰʝʩʪʠʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʩʘ-

ʤʦʢ ʦʪʤʝʯʘʣʩʷ ʩ 6-7 ʣʝʪ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʚʦʟʨʘʩʪʥʦʡ ʧʝ-

The published data on the size and weight characteris-

tics of the Black Sea bottlenose dolphin are both frag-

mentary and unfit for estimating the age of dolphins 

bred in captivity (ʃʦʟʘ ʠ ʄʘʟʦʚʩʢʘʷ 2008, ʄʠʭʘʣʝʚ 

1990, Cockcroft and Ross 1990).To compare the 

lengths and sizes of different age bottlenose dolphins, 

we drew curves showing changes in their body length, 

age and plasma levels of sex hormones. We tested 29 

female and 25 male bottlenose dolphins that had been 

kept in the oceanarium for a long time. Data compari-

son allowed us to reveal the periods of the fastest and 

slowest growth in the animals and to determine the 

moment in time when a change in the animalôs growth 

rate occurred. We compared the animalsô sizes and 

weights to their levels of sex hormones after mating 

and to their calving data and in this way we deter-

mined the age when the animals reached physical ma-

turity (their prime reproductive age), i.e. when fe-

males, after mating with males, gave birth to viable 

offspring. Male and female bottlenose dolphins had 

almost the same growth rate up to the age of 2. At ages 

3-4 the males and females began to differ in body 

length; the body was longer in the females than in 

males. This pattern remained constant in females until 

they reached the age of 5 or 6. At the age of 6-7 

growth was more intense in females than in males, so 

this age should probably be defined as the onset of 
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ʨʠʦʜ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ ʥʘʯʘʣʘ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘ-

ʥʠʷ. ʋʨʦʚʝʥʴ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʙʳʣ ʥʠʟʢʠʡ. ʇʦʩʣʝ 

ʜʦʩʪʠʞʝʥʠʷ ʧʝʨʠʦʜʘ ʩʝʢʩʫʘʣʴʥʦʡ ʟʨʝʣʦʩʪʠ ʪʝʤʧ ʨʦʩʪʘ 

ʫ ʩʘʤʦʢ ʩʪʘʥʦʚʠʣʩʷ  ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʠ, ʚ ʦʩʥʦʚ-

ʥʦʤ, ʧʨʦʜʦʣʞʘʣʩʷ ʜʦ 9-10 ʣʝʪ. ɺ ʵʪʦʤ ʚʦʟʨʘʩʪʝ (ʧʨʠ 

ʜʣʠʥʝ ʪʝʣʘ 246-258 ʩʤ ʠ ʚʝʩʝ 175-196 ʢʛ) ʩʘʤʢʠ ʩʪʘʥʦ-

ʚʠʣʠʩʴ ʧʨʦʜʫʢʪʠʚʥʳʤʠ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʛʝʩʪʝʨʦʥʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʘʤʦʢ ʚ ʪʝʯʝʥʠʝ ʨʝ-

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʝʟʦʥʘ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʫ ʥʝʧʦʣʦʚʦʟʨʝ-

ʣʳʭ. ʇʨʠ ʩʧʘʨʠʚʘʥʠʠ ʩ ʩʘʤʮʘʤʠ ʫ ʥʠʭ ʨʦʞʜʘʣʠʩʴ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʜʝʪʝʥʳʰʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʩʪʘʣʠ ʜʦ 

ʚʟʨʦʩʣʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʣʠʥʘ ʪʝʣʘ ʩʘʤʦʢ 

ʜʦ ʚʦʟʨʘʩʪʘ 22 ʣʝʪ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʨʦʩʪ ʪʝʣʘ ʫ ʩʘʤʦʢ ʧʨʦʜʦʣʞʘʣʩʷ ʠ ʜʘʣʝʝ. ʊʘʢ 

ʜʣʠʥʘ ʪʝʣʘ ʩʘʤʢʠ ˉ1 ʩ ʚʦʟʨʘʩʪʘ 29 ʣʝʪ ʜʦ 36 ʣʝʪ ʫʚʝ-

ʣʠʯʠʣʘʩʴ ʥʘ 55 ʩʤ (ʪʘʙʣ. 1). 

ʋ ʩʘʤʮʦʚ ʩʝʢʩʫʘʣʴʥʘʷ ʟʨʝʣʦʩʪʴ ʚ ʚʦʟʨʘʩʪʝ 9-12 ʣʝʪ, 

ʢʦʛʜʘ ʦʥʠ ʥʘʯʠʥʘʣʠ ʘʢʪʠʚʥʦ ʩʧʘʨʠʚʘʪʴʩʷ ʩ ʩʘʤʢʘʤʠ. 

ʇʦ ʜʦʩʪʠʞʝʥʠʠ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʪʝʤʧ ʨʦʩʪʘ ʩʘʤʮʦʚ ʭʦʪʷ 

ʠ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʣʩʷ, ʥʦ ʦʩʪʘʚʘʣʩʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦ-

ʢʠʤ. ʌʠʟʠʯʝʩʢʘʷ (ʧʨʦʜʫʢʪʠʚʥʘʷ) ʟʨʝʣʦʩʪʴ ʩʘʤʮʦʚ 

ʥʘʩʪʫʧʘʣʘ ʚ ʚʦʟʨʘʩʪʝ 18-20 ʣʝʪ ʧʨʠ ʜʣʠʥʝ ʪʝʣʘ 280-291 

ʩʤ ʠ ʚʝʩʝ 230-240 ʢʛ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʘʤʮʦʚ ʚ ʪʝʯʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʩʝʟʦʥʘ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 90-100 ʥʤʦʣʴ/ʣ. ʇʨʠ ʩʧʘʨʠʚʘ-

ʥʠʠ ʩʘʤʦʢ ʩ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʩʘʤʮʘʤʠ ʨʦʞʜʘʣʩʷ ʞʠʟ-

ʥʝʩʧʦʩʦʙʥʳʡ ʜʝʪʝʥʳʰ. 

ʈʘʟʤʥʦʞʝʥʠʝ ʫ ʯʝʨʥʦʤʦʨʩʢʠʭ ʜʝʣʴʬʠʥʦʚ ʩʝʟʦʥʥʦʝ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʫ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʚ ʪʝʯʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʝʟʦʥʘ (ʦʪ 

ʩʝʨʝʜʠʥʳ ʤʘʷ ʜʦ ʩʝʨʝʜʠʥʳ ʦʢʪʷʙʨʷ) ʙʳʣʘ ʚʳʩʦʢʦʡ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʪʘʢʦʚʦʡ ʫ ʘʬʘʣʠʥ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ. ɺ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʛʝʩʪʝʨʦʥʘ ʫ ʩʘʤʦʢ 

ʙʳʣʘ ʥʠʟʢʦʡ (ʪʘʙʣ. 2). ɹʳʣ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʣʫʯʘʡ ʩʧʘ-

ʨʠʚʘʥʠʷ ʠ ʨʦʜʦʚ ʫ ʩʘʤʢʠ ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 

(ʤʘʨʪ), ʦʜʥʘʢʦ ʙʝʨʝʤʝʥʥʦʩʪʴ ʟʘʢʦʥʯʠʣʘʩʴ ʤʝʨʪʚʦʨʦʞ-

ʜʝʥʠʝʤ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʘ ʙʝʨʝʤʝʥʥʦʩʪʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʧʨʦʛʝʩʪʝʨʦʥʘ ʫ ʩʘʤʦʢ ʫʚʝʣʠʯʠʚʘʣʘʩʴ, ʧʨʠʯʝʤ ʫ 

ʨʘʟʥʳʭ ʩʘʤʦʢ ʫʨʦʚʝʥʴ ʛʦʨʤʦʥʘ ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ 

ʩʨʦʢʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠʤʝʣ ʦʪʣʠʯʠʷ. ɺ ʧʝʨʠʦʜ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʛʝʩʪʝʨʦʥʘ ʫ ʙʝʨʝʤʝʥʥʳʭ ʩʘ-

ʤʦʢ ʩʥʠʞʘʣʘʩʴ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʝʩʦ-

ʨʘʟʤʝʨʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʟʤʥʦ-

ʞʝʥʠʷ ʯʝʨʥʦʤʦʨʩʢʠʭ ʘʬʘʣʠʥ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʦʣʠ ʧʦʟ-

ʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʘʬʘʣʠʥ. 

ʇʦʣʦʚʦʝ ʩʦʟʨʝʚʘʥʠʝ ʫ ʩʘʤʦʢ ʥʘʩʪʫʧʘʝʪ ʚ ʚʦʟʨʘʩʪʝ 6-7 

ʣʝʪ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʩʘʤʢʘ ʤʦʞʝʪ ʟʘʙʝʨʝʤʝʥʝʪʴ, ʥʦ ʚʳ-

ʥʦʩʠʪʴ ʧʣʦʜ ʠ ʚʳʭʦʜʠʪʴ ʜʝʪʝʥʳʰʘ ʤʦʞʝʪ ʥʝ ʚʩʝʛʜʘ: 

ʥʘʙʣʶʜʘʶʪʩʷ ʚʳʢʠʜʳʰʠ ʠʣʠ ʨʦʞʜʘʝʪʩʷ ʦʩʣʘʙʣʝʥʥʳʡ 

ʜʝʪʝʥʳʰ. ʇʝʨʠʦʜ ʧʣʦʜʦʚʦʡ ʟʨʝʣʦʩʪʠ (ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ) ʫ ʩʘʤʦʢ ʘʬʘʣʠʥʳ ʥʘʯʠʥʘʝʪʩʷ  ʩ ʚʦʩʴʤʠ-

ʜʝʚʷʪʠʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ 25-28 ʣʝʪ, ʘ 

ʫ ʩʘʤʮʦʚ ï ʩ 15-17 ʣʝʪ ʜʦ 29 ʣʝʪ. ʇʨʠ ʩʧʘʨʠʚʘʥʠʠ ʩʘ-

sexual maturity. The level of sex hormones was low at 

the age 6-7. After the females reached sexual maturity 

(ages 6-7), their growth rate became less pronounced. 

In most individuals it continued until the animals 

reached the age of 9-10. At age of 9-10 (when their 

body length reached 246-258 cm and weight reached 

175-196 kg) females became physically mature. Com-

pared with physically immature females, they had 

higher serum levels of progesterone and the level re-

mained high during the breeding season. After mating, 

the physically mature females gave birth to viable off-

spring that grew into adults. From this point on, the 

body length of the females continued increasing until 

the age of 22 but only slightly. However, even after 

attaining 22 years of age the femalesô body length con-

tinued to increase. For example, the body length of 

female #1 increased by 55 cm between 29 and 36 years 

of age (table 1). 

Males reached sexual maturity at ages 9-12, when they 

began actively mating with the females. After attaining 

this age the malesô growth rates slowed down some-

what but were still high. The males reached physical 

maturity at 18-20 years, when their body length was 

280-291 cm and weight 230-240 kg. During the breed-

ing season, male testosterone level range was 90-100 

nmol/L. When a physically mature male mated a fe-

male, the female gave birth to a viable calf.  

The Black Sea dolphins are seasonal breeders, and sex 

hormone levels in physically mature females and 

males are high during the breeding season (mid-May 

through mid-October), unlike sex hormone levels in 

bottlenose dolphins of younger age. In winter, the fe-

malesô progesterone levels were low (table 2). There 

was only one case of mating and calving in the early 

spring (March), and the female gave birth to a dead 

calf. We found out that the femalesô progesterone lev-

els increase with the gestational age and vary among 

the females at the same gestational age. The pregnant 

females with acute medical conditions had lower pro-

gesterone levels. Based on the data on the weight and 

size of the Black Sea bottlenose dolphins and specific 

features of their reproduction, we propose the follow-

ing growth phases in captive Black Sea bottlenose dol-

phins. Females reach sexual maturity at ages 6-7. Six- 

or seven-year-old females do become pregnant but 

some of them do not carry the pregnancy to full term 

ending the pregnancy in miscarriage, or sometimes a 

newborn calf born by a six- or seven-year-old female 

is too weak and the female may not be able to nurse it. 

The bottlenose females start reproducing at ages 8 ï 9 

and stop breeding at ages 25-28. The corresponding 

figures for males are 15-17 and 29 years of age. Within 

this age range, if a female and male mate, the female 
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ʤʦʢ ʠ ʩʘʤʮʦʚ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʨʦʞʜʘʝʪʩʷ ʞʠʟʥʝʩʧʦʩʦʙ-

ʥʳʡ ʜʝʪʝʥʳʰ. ʉʘʤʢʘ ʠʤʝʝʪ ʦʧʳʪ ʠ ʫʩʧʝʰʥʦ ʚʳʭʘʞʠ-

ʚʘʝʪ ʜʝʪʝʥʳʰʘ. 

gives birth to a viable calf. The female is experienced 

and takes good care of the calf until it grows into an 

adult. 

ʊʘʙʣ. 1. ʀʟʤʝʥʝʥʠʷ ʚʝʩʦ-ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʩʘʤʢʠ ʘʬʘʣʠʥʳ ˉ1 ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ʦʢʝʘʥʘʨʠʫʤʘ 

Table 1. Changes of size and weight parameters at a female of bottlenose dolphin ˉ1 that were kept in the oceanar-

ium for a long time  

ʇʘʨʘʤʝʪʨʳ 

Parameters 

ɻʦʜ / Year 

1978 1979 1981 1982 1984 1985 1986 1996 2004 2011 

ɺʝʩ ʪʝʣʘ, ʢʛ 

Body weight, kg 

100 115 160 163 175 180 188 205 210 215 

ɼʣʠʥʘ ʪʝʣʘ, ʩʤ 

Body length, cm 

199 206 217 237 250 252 253 255 265 320 

ɺʦʟʨʘʩʪ, ʛʦʜʳ 

Age ,years 

3 4 6 7 9 10 11 21 29 36 

 

ʄʝʩʷʮ 

Month 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʛʝʩʪʝʨʦʥʘ (ʥʤʦʣʴ/ʣ, n=127) 

Progesterone concentration (nmol/l, n=127) 

ʊʘʙʣ. 2. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘ-

ʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʛʝʩʪʝʨʦʥʘ  ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʫ ʧʨʦʜʫʢʪʠʚʥʳʭ, ʥʝʙʝʨʝʤʝʥʥʳʭ ʩʘʤʦʢ 

ʘʬʘʣʠʥʳ  

Table 2. Average values of concentration of a 

progesterone seasonal fluctuations in blood whey 

at productive, not pregnant females of bottlenose 

dolphin 

I 0,01 

II  0,01 

III  0,01 

IV 0,05 

V 0,73Ñ0,03 

VI 0,37Ñ0,02 

VII  0,41Ñ0,01 

VIII  0,73Ñ0,12 

IX 0,67Ñ0,02 

X 0,08Ñ0,01 

XI 0,05Ñ0,01 

XII  0,01 
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ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʳʡ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʨʦ-

ʤʳʩʝʣ ʣʘʩʪʦʥʦʛʠʭ ʧʨʝʢʨʘʪʠʣʩʷ ʦʢʦʣʦ 20 ʣʝʪ ʥʘʟʘʜ. ʆʩ-

ʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʝʛʦ ʫʧʘʜʢʘ ʷʚʠʣʦʩʴ ʨʘʟʨʫʰʝʥʠʝ ʥʘʣʘ-

ʞʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʚʳʟʚʘʥʥʦʝ ʨʘʩʧʘʜʦʤ 

ʉʉʉʈ. ɺʦʟʨʦʩʰʘʷ ʩʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ, ʧʨʝʢʨʘʱʝʥʠʝ ʛʦʩ-

ʜʦʪʘʮʠʡ, ʥʝʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ʟʚʝʨʦʙʦʡ-

ʥʳʭ ʩʫʜʦʚ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʧʨʠʚʝʣʠ ʢ ʨʝʟʢʦʤʫ ʫʜʦʨʦ-

ʞʘʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʈʝʟʫʣʴʪʘ-

ʪʦʤ ʤʘʩʩʦʚʦʛʦ ʟʘʢʨʳʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʢʣʝʪʦʯʥʦʤʫ 

ʨʘʟʚʝʜʝʥʠʶ ʧʝʩʮʦʚ ʠ ʥʦʨʦʢ ʚ ʫʜʘʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʉʝʚʝʨʘ 

ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʩʪʘʣʦ ʠʩʯʝʟʥʦʚʝʥʠʝ ʨʳʥʢʘ ʩʙʳʪʘ 

ʤʷʩʦʢʦʩʪʥʦʛʦ ʬʘʨʰʘ ï ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ 

ʚ ʪʦ ʚʨʝʤʷ ʠʟ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʰʢʫʨ ʤʦʨʩʢʦʛʦ ʟʚʝʨʷ ʜʣʷ ʢʦʞʝʚʝʥʥʦ-ʤʝʭʦʚʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʥʝ ʦʢʫʧʘʣʦ ʟʘʪʨʘʪʳ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʦʤʳʩʝʣ 

ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʙʳʣ ʩʚʝʨʥʫʪ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʦʙʳʯʘ ʪʶʣʝʥʝʡ ʠ ʢʠʪʦʚ ʩʦʭʨʘ-

ʥʠʣʘʩʴ ʣʠʰʴ ʪʘʤ, ʛʜʝ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʚʳʞʠʚʘʥʠʷ 

ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʕʪʦ ʤʘʣʦʥʘʩʝʣʝʥʥʳʝ ʩʝʚʝʨʥʳʝ ʠ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʝ ʦʢʨʘʠʥʳ ʈʦʩʩʠʠ, ʢʫʜʘ ʠʟ-ʟʘ ʩʝʨʴʝʟʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʙʣʝʤ ʯʘʩʪʦ ʜʘʞʝ ʪʨʫʜʥʦ ʟʘʚʝʩʪʠ ʧʨʦ-

ʜʦʚʦʣʴʩʪʚʠʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʪʦʚʘʨʳ. ʇʨʦʤʳʩʝʣ ʚ ʵʪʠʭ 

ʨʘʡʦʥʘʭ ʥʦʩʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʠʙʨʝʞʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ 

ʦʩʥʦʚʥʳʝ ʨʘʡʦʥʳ ʜʦʙʳʯʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʙʝʨʝʛʦʚʳʤ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ.  

ʂʨʦʤʝ çʘʙʦʨʠʛʝʥʥʦʛʦè ʧʨʦʤʳʩʣʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʙʘʩʩʝʡ-

ʥʘʭ ʝʱʝ ʚʝʜʫʪʩʷ ʧʦʧʳʪʢʠ ʜʦʙʳʯʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ, ʦʜʥʘʢʦ ʠʭ ʪʨʫʜʥʦ ʥʘʟʚʘʪʴ 

ʫʩʧʝʰʥʳʤʠ. ʇʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʞʠ-

ʚʦʦʪʣʦʚʝ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʭ ʚ ʢʫʣʴʪʫʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ ʮʝʣʷʭ (ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʟʦʦʧʘʨʢʘʭ, ʦʢʝʘʥʘʨʠʫʤʘʭ ʠ ʧʨ.), ʥʦ ʦʙʲʝʤʳ ʠʟʲʷʪʠʷ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʯʠʩʣʷʶʪʩʷ ʜʝʩʷʪʢʘʤʠ ʦʩʦʙʝʡ, ʯʪʦ ʥʝ ʠʜʝʪ 

ʥʠ ʚ ʢʘʢʦʝ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʡ çʩʳʨʴʝʚʦʡè 

ʜʦʙʳʯʝʡ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʢʨʘʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʦʙʲʝʤ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʳʩʣʘ ʣʘʩʪʦʥʦʛʠʭ ʧʦ ʨʝʛʠʦʥʘʤ ʈʦʩʩʠʠ ʠ 

ʚʦʟʤʦʞʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʝʛʦ ʨʘʟʚʠʪʠʷ.   

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʨʝʛʠʦʥ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷ-

Large-scale domestic commercial harvest of pinni-

peds has ceased about 20 years ago. The main rea-

son for its decline was the break-down of well-

established economic ties caused by the collapse of 

the USSR. The increased cost of fuel, termination of 

state subsidies, unprofitability of the large seal-

hunting vessels and other factors led to a sharp rise 

in the self-cost of the product. The result of mass 

closures of the Arctic fox and mink cage-breeding in 

remote areas of the North and the Far East was the 

disappearance of the mincemeat-and-bone market - 

the main product of the marine mammals obtained at 

the time. The use of seal skins for leather-and-fur 

industry did not pay the costs, and as a consequence, 

the harvest was abandoned almost everywhere. 

To date, seal and whale harvest has remained only in 

places where it forms the basis of the indigenous 

population survival. These are sparsely populated 

northern and far eastern outskirts of Russia, where, 

because of serious logistic problems, it is often diffi-

cult even to deliver food and manufactured goods. 

Harvest in these areas is exclusively coastal, and is 

usually confined to the coastal settlements. 

In addition to the "traditional" harvest, there are still 

certain ongoing efforts for marine mammal com-

mercial harvest in some water-areas, but they can 

hardly be called a success. Gradually increasing is 

demand for live-captures of marine mammals for 

use in educational and cultural purposes (keeping in 

zoos, aquariums, etc.), but in this case the takes are 

limited to the tens of individuals, which by no means 

mat be compared to the full-scale "raw material" 

harvesting. 

In this paper, we briefly describe the scope of mod-

ern pinniped harvest in Russian regions and the pos-

sible prospects of its development. 

Far East region. During the last decade the main 

area for traditional harvest of marine mammals is 

Chukotka. Among pinnipeds, the object of hunting 

of the greatest demand from the local population is 

the walrus (Odobenus rosmarus divergens). Its last 



Boltnev and Zharikov. Commercial use of pinnipeds in Russia at the present stage 

102 Marine Mammals of the Holarctic. 2012. Vol. 1. 

ʪʠʣʝʪʠʷ ʦʩʥʦʚʥʳʤ ʨʘʡʦʥʦʤ çʘʙʦʨʠʛʝʥʥʦʛʦè ʧʨʦʤʳʩʣʘ 

ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʩʪʘʝʪʩʷ ʏʫʢʦʪʢʘ. ʉʨʝʜʠ ʣʘ-

ʩʪʦʥʦʛʠʭ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʦʭʦʪʳ ʥʘʠʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ 

ʫ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʦʣʴʟʫʝʪʩʷ ʤʦʨʞ (Odobenus 

rosmarus divergens). ʇʦʩʣʝʜʥʷʷ ʦʮʝʥʢʘ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʠ, 

ʚʳʧʦʣʥʝʥʥʘʷ ʚ 2006 ʛ. ʩʦʩʪʘʚʠʣʘ 129000 ʛʦʣʦʚ 

(Speckman et al. 2010). ɺ 2001-2011 ʛʛ. ʚ ʩʨʝʜʥʝʤ ʝʞʝ-

ʛʦʜʥʦ ʜʦʙʳʚʘʣʦʩʴ ʙʦʣʝʝ 1100 ʤʦʨʞʝʡ. ʆʜʥʘʢʦ, ʨʝʘʣʴʥʘʷ 

ʫʙʳʣʴ ʠʟ ʧʦʧʫʣʷʮʠʠ ʚʳʰʝ, ʪʘʢ ʢʘʢ ʜʦʙʳʯʫ ʚʝʜʫʪ ʥʝ 

ʪʦʣʴʢʦ ʩʝʤʝʡʥʳʝ ʟʚʝʨʦʙʦʡʥʳʝ ʦʙʱʠʥʳ, ʥʦ ʠ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʝ ʦʭʦʪʥʠʢʠ, ʢʦʥʪʨʦʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʳʭ ʟʘ-

ʪʨʫʜʥʝʥ. ʇʦ ʦʮʝʥʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʏʫʢʦʪʊʀʅʈʆ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʳʡ ʧʨʦʤʳʩʝʣ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20% ʦʪ ʦʬʠʮʠ-

ʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. ʊʘʢʞʝ ʧʨʠ ʦʭʦʪʝ ʥʘ ʤʦʨʞʘ ʩʫʱʝ-

ʩʪʚʫʶʪ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʟʘ ʩʯʝʪ ʧʦʜʘʚʦʢ ʥʘ 

ʟʘʣʝʞʢʘʭ ʠ ʫʪʦʥʫʚʰʠʭ ʧʨʠ ʦʭʦʪʝ ʥʘ ʧʣʘʚʫ ʞʠʚʦʪʥʳʭ. 

ɼʦʣʷ ʵʪʠʭ ʧʦʪʝʨʴ ʚʘʨʴʠʨʫʝʪ ʦʪ 30 ʜʦ 50% ʦʪ ʦʙʱʝʛʦ ʠʟʲ-

ʷʪʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʢʪʠʯʝʩʢʘʷ ʧʨʦʤʳʩʣʦʚʘʷ ʥʘʛʨʫʟ-

ʢʘ ʥʘ ʵʪʦʪ ʚʠʜ ʚ 2001-2011 ʛʛ., ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʜʦʙʳʯʠ ʠ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ, ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

ʧʦʨʷʜʢʘ 2000 ʞʠʚʦʪʥʳʭ ʚ ʛʦʜ. ʇʦʤʠʤʦ ʤʦʨʞʘ, ʤʝʩʪʥʳʤ 

ʥʘʩʝʣʝʥʠʝʤ ʏʫʢʦʪʢʠ ʜʦʙʳʚʘʶʪʩʷ ʘʢʠʙʘ (Phoca hispida), 

ʣʘʨʛʘ (Phoca largha), ʣʘʭʪʘʢ (Erignathus barbatus) ʠ ʢʨr-

ʣʘʪʢʘ (Phoca fasciata). ʇʦʣʥʦʮʝʥʥʳʝ ʫʯʝʪʳ ʵʪʠʭ ʚʠʜʦʚ ʚ 

ɹʝʨʠʥʛʦʚʦʤ ʠ, ʯʘʩʪʠʯʥʦ, ʚ ʏʫʢʦʪʩʢʦʤ ʤʦʨʷʭ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʚ ʢʦʥʮʝ 1980-ʭ ʛʛ., ʢʦʛʜʘ ʠʭ ʟʘʧʘʩʳ ʙʳʣʠ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʦʮʝʥʝʥʳ: ʘʢʠʙʳ ï 130000, ʣʘʨʛʠ ï 107000, ʣʘʭ-

ʪʘʢʘ ï 250000, ʠ ʢʨʳʣʘʪʢʠ ï 117000 ʛʦʣʦʚ (ʌʝʜʦʩʝʝʚ ʠ 

ʜʨ. 1988). ʉ ʪʝʭ ʧʦʨ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʭ ʫʯʝʪʥʳʭ ʨʘʙʦʪ ʥʝ 

ʧʨʦʚʦʜʠʣʦʩʴ, ʥʦ ʠ ʧʨʦʤʳʩʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʵʪʠ ʚʠʜʳ ʚ 

ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʙʳʣʘ ʥʝʚʝʣʠʢʘ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ 

ʜʦʙʳʯʘ ʘʢʠʙʳ ʥʘ ʏʫʢʦʪʢʝ ʚ 2001-2011 ʛʛ. ʩʦʩʪʘʚʠʣʘ 

3800, ʣʘʨʛʠ ï 450, ʣʘʭʪʘʢʘ ï 1100, ʘ ʢʨʳʣʘʪʢʠ ï ʚʩʝʛʦ 7 

ʛʦʣʦʚ. ʂʨʳʣʘʪʢʘ ï ʦʙʠʪʘʪʝʣʴ ʧʝʣʘʛʠʘʣʠ, ʨʝʜʢʦ ʚʳʭʦʜʷ-

ʱʠʡ ʥʘ ʩʫʰʫ, ʜʦʙʳʯʘ ʵʪʦʛʦ ʚʠʜʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ 

ʥʘ ʣʴʜʫ ʩʦ ʟʚʝʨʦʙʦʡʥʳʭ ʩʫʜʦʚ, ʧʦʵʪʦʤʫ ʧʨʠʙʨʝʞʥʳʡ 

ʘʙʦʨʠʛʝʥʥʳʡ ʧʨʦʤʳʩʝʣ ʝʝ ʧʦʚʩʝʤʝʩʪʥʦ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣ 

ʠʥʪʝʥʩʠʚʝʥ. 

ʊʨʘʜʠʮʠʦʥʥʳʤ ʚʠʜʦʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʦʤʳʩʣʘ ʤʦʨ-

ʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʜʣʷ ʂʘʤʯʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ 

ʜʦʙʳʯʘ ʤʦʨʩʢʠʭ ʢʦʪʠʢʦʚ (Callorhinus ursinus) ʥʘ ʂʦʤʘʥ-

ʜʦʨʩʢʠʭ ʦ-ʚʘʭ. ʏʠʩʣʝʥʥʦʩʪʴ ʩʪʘʜʘ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝ-

ʪʠʝ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ ʥʘ ʫʨʦʚʥʝ ʦʢʦʣʦ 240000 ʛʦʣʦʚ. 

ʄʘʢʩʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʤʳʩʣʦʚʘʷ ʥʘʛʨʫʟʢʘ 

ʜʦʩʪʠʛʘʣʘ ʚ 1960-1990-ʝ ʛʛ., ʢʦʛʜʘ ʝʞʝʛʦʜʥʦ ʜʦʙʳʚʘʣʦʩʴ 

6000-8000 ʢʦʪʠʢʦʚ. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʦʤʳʩʝʣ 

ʩʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʢʦʪʠʢʘ ʚʝʜʝʪʩʷ ʥʝʨʝʛʫʣʷʨʥʦ ʚ ʦʙʲʝ-

ʤʝ 300-3000 ʛʦʣʦʚ ʚ ʛʦʜ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʨʫʜʥʦʩʪʷʤʠ ʩ 

ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʦʙʳʯʠ, ʢʘʯʝʩʪʚʦʤ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ. ʀʟʲʷʪʠʝ ʘʢʠ-

ʙʳ, ʣʘʨʛʠ, ʣʘʭʪʘʢʘ ʠ ʢʨʳʣʘʪʢʠ ʫ ʧʦʙʝʨʝʞʠʡ ʂʘʤʯʘʪʢʠ 

ʥʦʩʠʪ ʵʧʠʟʦʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʟʚʝʨʠ ʜʦʙʳʚʘʶʪʩʷ ʤʝʩʪ-

ʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ ʜʝʩʷʪʢʘʤʠ ʦʩʦ-

abundance estimate done in 2006 totaled 129,000 

individuals (Speckman et al. 2010). In 2001-2011, 

an average annual harvest comprised of more than 

1,100 walruses. It is noteworthy that the real decline 

of the population is higher as not only family hunt-

ing communities, but also the individual hunters 

harvest walruses, and to control activities of the lat-

ter is difficult. According to ChukotTINRO experts, 

individual harvest size equals to about 20% of the 

official statistics. Also during the walrus hunt, there 

are ñuneconomicalò losses due to animal crushing 

on rookeries and drownings if hunted on the water. 

The share of these losses ranges from 30 to 50% of 

the total removal. Thus, taking into account individ-

ual hunt and nonproductive losses, the actual harvest 

pressure on this species in the years 2001-2011 may 

reach approximately 2,000 animals per year. In addi-

tion to the walrus, the local population of Chukotka 

hunts the ringed seal (Phoca hispida), spotted seal 

(Phoca largha), bearded seal (Erignathus barbatus) 

and the ribbon seal (Phoca fasciata). Comprehen-

sive abundance surveys of these species in the Ber-

ing Sea and, partially, in the Chukchi Sea were con-

ducted in the late 1980s, and their stocks were esti-

mated accordingly: ringed seal ï 130,000, spotted 

seal ï 107,000, bearded seal ï 250,000, and ribbon 

seal - 117,000 individuals (ʌʝʜʦʩʝʝʚ ʠ ʜʨ. 1988). 

Since then, no full-scale abundance surveys have 

been conducted, but hunting pressure on these spe-

cies in the past decade was small. The average annu-

al harvest of ringed seals in Chukotka in 2001-2011 

was 3,800, spotted - 450, bearded ï 1,100, ribbon 

seals - only 7 ind. The ribbon seal is a pelagic dwell-

er that rarely hauls out; its harvest is most effective 

on the ice from seal-hunt vessels; that is why its 

coastal aboriginal hunt has never been intense any-

where. 

Kamchatka. The traditional type of commercial 

marine mammal harvest for the Kamchatka region is 

the fur seal (Callorhinus ursinus) harvest on the 

Commander Islands. The stock abundance during 

the last decade has remained stable at around 

240,000 animals. Most intensive commercial harvest 

was in 1960-1990-ies, when annual take of 6,000-

8,000 seals was recorded. In the last decade, the 

northern fur seal hunt has been irregular, with the 

take of 300-3,000 ind. per year due to the difficulties 

with the technical support of harvest, quality of pro-

cessing and sale ability. Removal of ringed, bearded 

and ribbon seals along the Kamchatka peninsula 

coast is of episodic nature; the animals are taken by 

local people for their own use in dozens of individu-

als each year, but harvest reporting does not exist. 
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ʙʝʡ ʚ ʛʦʜ, ʥʦ ʧʨʦʤʳʩʣʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʘʢʠʙʳ, ʣʘʨʛʠ, ʣʘʭʪʘʢʘ ʠ ʢʨʳʣʘʪʢʠ ʚ 

ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʧʦ ʜʘʥʥʳʤ ʘʚʠʘʫʯʝʪʦʚ 1980-ʭ ʛʛ. ʧʨʝʚʳ-

ʰʘʝʪ 1,3 ʤʣʥ. ʛʦʣʦʚ. ʄʘʢʩʠʤʫʤʘ ʜʦʙʳʯʘ ʟʜʝʩʴ ʜʦʩʪʠʛʘʣʘ 

ʚ 1950-1960 ʛʛ., ʝʞʝʛʦʜʥʦ ʜʦʙʳʚʘʣʦʩʴ 70000-90000 ʛʦʣʦʚ 

ʪʶʣʝʥʝʡ ʚʩʝʭ ʚʠʜʦʚ, ʚ 1970-1980 ʛʛ. ʧʨʦʤʳʩʝʣ ʙʳʣ ʥʘ 

ʫʨʦʚʥʝ 20000-30000 ʛʦʣʦʚ ʚ ʛʦʜ, ʘ ʚ 1990-ʭ ʛʛ., ʢʦʛʜʘ 

ʧʝʨʝʩʪʘʣ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʟʚʝʨʦʙʦʡʥʳʡ ʬʣʦʪ, ʜʦʙʳʯʘ 

ʧʦʯʪʠ ʧʨʝʢʨʘʪʠʣʘʩʴ. ʉʝʡʯʘʩ ʵʧʠʟʦʜʠʯʝʩʢʠ ʦʩʚʘʠʚʘʶʪʩʷ 

ʥʝʙʦʣʴʰʠʝ ʘʙʦʨʠʛʝʥʥʳʝ ʢʚʦʪʳ ʠ ʝʜʠʥʠʯʥʦ ʪʶʣʝʥʠ ʜʦ-

ʙʳʚʘʶʪʩʷ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ. ɺ 2001-2011 ʛʛ. ʧʦ ʦʬʠʮʠ-

ʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʝ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʜʦʙʳʯʘ ʚʩʝʭ ʚʠʜʦʚ 

ʩʦʩʪʘʚʠʣʘ 371 ʛʦʣʦʚʫ, ʧʨʠ ʵʪʦʤ ʚʘʨʴʠʨʫʷ ʦʪ 8 ʜʦ 1092 

ʦʩʦʙʝʡ ʚ ʛʦʜ. ʇʦ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʥ-

ʩʪʠʪʫʪʦʚ ʈʦʩʨʳʙʦʣʦʚʩʪʚʘ ʦʙʱʝʝ ʩʫʤʤʘʨʥʦʝ ʠʟʲʷʪʠʝ ʪʶ-

ʣʝʥʝʡ ʚʩʝʭ ʚʠʜʦʚ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʩ ʫʯʝʪʦʤ ʧʨʠʣʦʚʦʚ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʜʦʙʳʯʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 1500 ʛʦʣʦʚ ʚ 

ʛʦʜ, ʥʦ ʜʘʞʝ ʧʨʠ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʪʶʣʝʥʝʡ ʚ ʜʘʥʥʦʤ ʙʘʩʩʝʡʥʝ ʵʪʦʪ 

ʫʨʦʚʝʥʴ ʧʨʦʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʨʘʡʥʝ 

ʥʠʟʢʠʤ. ʉʪʘʜʦ ʩʝʚʝʨʥʳʭ ʤʦʨʩʢʠʭ ʢʦʪʠʢʦʚ ʥʘ ʦ. ʊʶʣʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʚʝʜʝʥʠʷ ʢʦʪʠʢʦʚʦ-

ʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʫʧʨʘʚʣʷʝʤʦʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫ-

ʨʦʡ ʟʘʧʘʩʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʩʦ-

ʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 120000 ʛʦʣʦʚ. ʇʨʦʤʳʩʝʣ ʜʦʩʪʠʛ ʤʘʢʩʠ-

ʤʫʤʘ ʩ ʝʞʝʛʦʜʥʦʡ ʜʦʙʳʯʝʡ ʙʦʣʝʝ 7000 ʰʪʫʢ ʚ 1960-ʭ ʛʛ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʠʟʲʷʪʠʝ ʚʚʠʜʫ ʨʘʟʣʠʯʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʯʠʥ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝʨʝʛʫʣʷʨʥʦ ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 2000 ʛʦʣʦʚ. 

ɹʘʡʢʘʣ. ʇʦ ʧʦʩʣʝʜʥʠʤ ʦʮʝʥʢʘʤ, ʚ ɹʘʡʢʘʣʝ ʦʙʠʪʘʝʪ ʦʢʦ-

ʣʦ 100000 ʪʶʣʝʥʝʡ (Phoca sibirica). ʀʭ ʜʦʙʳʯʘ ʨʘʟʨʝʰʝ-

ʥʘ ʪʦʣʴʢʦ ʜʣʷ ʘʙʦʨʠʛʝʥʥʦʛʦ ʧʨʦʤʳʩʣʘ. ʇʦ ʜʘʥʥʳʤ 

ʌɻʋʇ çɻʦʩʨʳʙʮʝʥʪʨè ʝʞʝʛʦʜʥʳʡ ʦʙʲʝʤ ʜʦʙʳʯʠ ʚ 2001-

2010 ʛʛ. ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 1400 ʦʩʦʙʝʡ. ʇʨʠ ʵʪʦʤ ʵʢʩ-

ʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʥʝʫʯʪʝʥʥʦʛʦ ʧʨʦʤʳʩʣʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʚʘʨʴʠʨʫʶʪ ʚ ʧʨʝʜʝʣʘʭ 500-4000 ʛʦʣʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʵʪʦʛʦ ʨʝʩʫʨʩʘ ʜʣʷ ʥʫʞʜ ʤʝʩʪ-

ʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʦʡ ʠ ʤʦʨ-

ʩʢʠʤ ʟʘʡʮʝʤ ʥʘ ɽʚʨʦʧʝʡʩʢʦʤ ʉʝʚʝʨʝ ʈʦʩʩʠʠ.  

ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ. ʉʦʚʨʝʤʝʥʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʩʧʠʡ-

ʩʢʦʛʦ ʪʶʣʝʥʷ (Phoca caspica) ʦʮʝʥʠʚʘʝʪʩʷ ʨʘʟʥʳʤʠ ʩʧʝ-

ʮʠʘʣʠʩʪʘʤʠ ʚ ʜʠʘʧʘʟʦʥʝ 111-325 ʪʳʩ. ʛʦʣʦʚ. ɺ 1998-2004 

ʛʛ. ʚʚʦʜʠʣʩʷ ʚʨʝʤʝʥʥʳʡ ʤʦʨʘʪʦʨʠʡ ʥʘ ʜʦʙʳʯʫ ʚ ʩʚʷʟʠ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʟʘʧʘʩʘ. ʈʦʩʩʠʝʡ ʟʘ ʧʦ-

ʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʜʦʙʳʪʦ 5946 ʞʠʚʦʪʥʳʭ, ʠʟ ʥʠʭ 

5503 ʰʪ. ʚ 2006-2008 ʛʛ. ʉ 2009 ʛ. ʦʪʩʪʨʝʣʠʚʘʶʪʩʷ ʣʠʰʴ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʟʚʝʨʝʡ ʚ ʛʦʜ ʚ ʮʝʣʷʭ ʤʦʥʠʪʦʨʠʥʛʘ. 

ɼʨʫʛʠʝ ʧʨʠʢʘʩʧʠʡʩʢʠʝ ʩʪʨʘʥʳ ʜʦʙʳʯʫ ʵʪʦʛʦ ʚʠʜʘ ʩʝʡʯʘʩ 

ʥʝ ʚʝʜʫʪ. 

ʄʦʨʷ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʝʚʝʨʘ. ɻʨʝʥʣʘʥʜʩʢʠʡ ʪʶʣʝʥʴ ʠʣʠ 

ʣʳʩʫʥ (Phoca groenlandica) ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʤ ʚʠʜʦʤ ʪʶʣʝʥʝʡ ɹʝʣʦʛʦ ʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʝʡ. ɽʩʣʠ 

Okhotsk Sea. According to aerial surveys of the 

1980s, the total number of the ringed, spotted, 

bearded and ribbon seals in the Okhotsk Sea exceeds 

1.3 million ind. The harvest reached its maximum in 

1950-1960; annually 70,000-90,000 seals of all spe-

cies were taken. In 1970-1980, harvest comprised 

20,000-30,000 ind. per year; and in the 1990-ies, 

when the seal-hunting fleet stopped functioning, 

harvest almost ceased. Now, occasionally, small 

aboriginal quotas are reclaimed, and single seals are 

taken for scientific purposes. In 2001-2011, accord-

ing to official statistics, the average annual take of 

all species has totaled 371 ind., varying from 8 to 

1092 ind. per year. According to the experts from 

Fishery Institutes, the total removal of all seal spe-

cies in the Sea of Okhotsk, including by-catches and 

individual harvest, may reach 1,500 ind. per year; 

but even with pessimistic views on the seal popula-

tions abundance in the basin, this level of harvest 

pressure may be considered negligible. The northern 

fur seal stock on Tyuleniy island is an example of a 

long-term management of the fur seal use with a 

controlled demographic structure of the stock. The 

current population size is about 120,000 animals. In 

1960-ies, the harvest peaked with an annual produc-

tion of more than 7,000 ind. In the last decade, the 

removal is irregular and does not exceed 2,000 ind. 

due to various organizational/technical and econom-

ic reasons. 

Lake Baikal. According to recent estimates, about 

100,000 seals (Phoca sibirica) live in Baikal. Only 

traditional harvest of this species is allowed. Ac-

cording to the Federal State Unitary Enterprise 

"Gosrybtsentrò, in 2001-2010, annual removal vol-

ume was a mean of 1,400 individuals. Meanwhile, 

the expert estimates of ñunaccountedò harvest for 

this period vary between 500 and 4,000 ind., indicat-

ing this resource being a demand for a local popula-

tion, as compared to ringed and bearded seals in the 

European North of Russia. 

Caspian Sea. The current number of Caspian seals 

(Phoca caspica) is estimated by different experts in 

a range of 111,000-325,000 ind.. In 1998-2004, a 

temporary moratorium on the Caspian seal harvest 

due to the adverse condition of the stock was intro-

duced. Russia In the past decade, Russia has taken 

5,946 seals, from which ï 5,503 in 2006-2008. Since 

2009, only a few dozens of animals per year are be-

ing shot for monitoring purposes. Other countries of 

the Caspian Sea coast do not harvest this species at 

present. 

European North Seas. Harp seal (Phoca groen-

landica) is the most abundant seal species in the 
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ʯʠʩʣʝʥʥʦʩʪʴ ʦʙʠʪʘʶʱʠʭ ʟʜʝʩʴ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ ʠ ʤʦʨ-

ʩʢʦʛʦ ʟʘʡʮʘ ʠʩʯʠʩʣʷʝʪʩʷ ʜʝʩʷʪʢʘʤʠ ʪʳʩʷʯ ʦʩʦʙʝʡ, ʪʦ 

ʨʘʟʤʝʨ ʙʝʣʦʤʦʨʩʢʦʛʦ ʩʪʘʜʘ ʣʳʩʫʥʘ ʧʦ ʧʦʩʣʝʜʥʠʤ ʦʮʝʥ-

ʢʘʤ ʧʨʝʚʳʰʘʝʪ 1 ʤʣʥ. ʛʦʣʦʚ. ɽʛʦ ʟʘʧʘʩʳ ʩʦʚʤʝʩʪʥʦ ʵʢʩ-

ʧʣʫʘʪʠʨʫʶʪʩʷ ʈʦʩʩʠʝʡ ʠ ʅʦʨʚʝʛʠʝʡ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʝʞʝ-

ʛʦʜʥʘʷ ʜʦʙʳʯʘ (ʩʚʳʰʝ 100000 ʛʦʣʦʚ) ʦʪʤʝʯʘʣʘʩʴ ʚ 1940-

1950-ʝ ʛʛ. ɺ 1980-ʝ ʛʛ. ʠʟʳʤʘʣʦʩʴ ʦʢʦʣʦ 70000-80000 

ʛʦʣʦʚ ʚ ʛʦʜ, ʘ ʢ 2000 ʛ. ʵʪʘ ʮʠʬʨʘ ʩʥʠʟʠʣʘʩʴ ʜʦ 30000-

40000. ʉʝʡʯʘʩ ʧʨʦʤʳʩʝʣ ʛʨʝʥʣʘʥʜʩʢʦʛʦ ʪʶʣʝʥʷ ʙʝʣʦ-

ʤʦʨʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʨʦʩʩʠʡʩʢʠʤʠ ʟʚʝʨʦʙʦʷʤʠ ʥʝ ʚʝʜʝʪʩʷ 

ʠʟ-ʟʘ ʧʦʣʠʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʟʘʧʨʝʪʘ ʥʘ ʜʦʙʳʯʫ 

ʟʚʝʨʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 1 ʛʦʜʘ (ʩʳʨʴʝ, ʧʦʣʫʯʘʝʤʦʝ ʠʟ ʞʠ-

ʚʦʪʥʳʭ ʠʤʝʥʥʦ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʟʚʦʣʷʝʪ ʧʦʜ-

ʜʝʨʞʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ). ɺ 2011 ʛ. ʩʫ-

ʜʦʚʦʡ ʧʨʦʤʳʩʝʣ ʵʪʦʛʦ ʚʠʜʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʪʦʣʴʢʦ ʥʦʨ-

ʚʝʞʩʢʠʝ ʟʚʝʨʦʙʦʠ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ, ʜʦʙʳʯʘ ʩʦʩʪʘʚʠʣʘ 

ʚʩʝʛʦ 200 ʛʦʣʦʚ ʚʟʨʦʩʣʳʭ ʪʶʣʝʥʝʡ. ʂʦʣʴʯʘʪʘʷ ʥʝʨʧʘ ʠ 

ʤʦʨʩʢʦʡ ʟʘʷʮ ʟʜʝʩʴ ʜʦʙʳʚʘʶʪʩʷ ʜʝʩʷʪʢʘʤʠ ʛʦʣʦʚ ʤʝʩʪ-

ʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ. ʂʦʥʪʨʦʣʴ ʵʪʦʛʦ 

ʧʨʦʤʳʩʣʘ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʦ ʤʘʣʦʚʝʨʦʷʪʥʦ, ʯʪʦ ʪʘʢʘʷ ʜʦ-

ʙʳʯʘ ʟʥʘʯʠʤʦ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʠʭ ʟʘʧʘʩʦʚ. 

ʉʚʝʨʪʳʚʘʥʠʝ ʟʚʝʨʦʙʦʡʥʦʛʦ ʬʣʦʪʘ, ʦʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʣʠʥʠʡ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʧʨʦʜʫʢʮʠʠ, ʫʪʨʘʪʘ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʚ ʩʚʷʟʠ ʩ ʧʦ-

ʯʪʠ 20-ʣʝʪʥʠʤ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʡ ʢʦʤʤʝʨ-

ʯʝʩʢʦʡ ʜʦʙʳʯʠ, ʜʝʣʘʶʪ ʚʦʟʨʦʞʜʝʥʠʝ ʤʦʨʩʢʦʛʦ ʟʚʝ-

ʨʦʙʦʡʥʦʛʦ ʧʨʦʤʳʩʣʘ ʚ çʩʦʚʝʪʩʢʠʭè ʦʙʲʝʤʘʭ ʢʨʘʡʥʝ 

ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʤʝʩʪʘʭ, ʛʜʝ ʵʪʦʪ ʚʠʜ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʩʦʭʨʘʥʷʝʪʩʷ, ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ 

ʯʘʩʪʴ ʦʙʨʘʟʘ ʞʠʟʥʠ ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ, ʠ ʜʦʪʠʨʫʝʪʩʷ 

ʛʦʩʫʜʘʨʩʪʚʦʤ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʵʢʦʥʦʤʠʢʫ ʨʝʛʠʦʥʦʚ, ʪʘʢ ʢʘʢ ʯʘʩʪʴ ʩʳ-

ʨʴʷ ʤʦʞʝʪ ʚʳʢʫʧʘʪʴʩʷ ʫ ʥʘʩʝʣʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʪʦʚ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ.  

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʤʘʪʝʨʠʘʣʳ ʧʦ ʩʦ-

ʩʪʦʷʥʠʶ ʟʘʧʘʩʦʚ ʠ ʜʦʙʳʯʝ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ: ɸ.ʀ. 

ɻʨʘʯʝʚʫ (ʄʘʛʘʜʘʥʅʀʈʆ), ɺ.ɹ. ɿʘʙʘʚʥʠʢʦʚʫ ʠ ʅ.ʅ. ʃʫ-

ʢʠʥʫ (ʇʀʅʈʆ), ʉ.ʀ. ʂʦʨʥʝʚʫ (ʂʘʤʯʘʪʅʀʈʆ), ɸ.ɸ. ʂʦʯ-

ʥʝʚʫ ʠ ɼ.ʀ. ʃʠʪʦʚʢʝ (ʏʫʢʦʪʊʀʅʈʆ), ɺ.ɺ. ʂʫʟʥʝʮʦʚʫ 

(ʂʘʩʧʅʀʈʍ), ɺ.ɻ. ʄʷʩʥʠʢʦʚʫ ʠ ɸ.ɽ. ʂʫʟʠʥʫ (ʊʀʅʈʆ-

ʮʝʥʪʨ). 

White and Barents Seas. While the abundance of 

ringed seal and bearded seal populations in this re-

gion totals tens of thousands of individuals, the size 

of the White Sea harp seal stock, according to the 

latest estimates, is more than 1 million ind.. This 

stock is jointly exploited by Russia and Norway. 

The maximum annual harvest (over 100,000 ind.) 

was recorded for 1940-1950-ies. In the 1980-s, ap-

prox. 70,000-80,000 ind. were extracted annually; 

and by 2000, this figure had dropped to 30,000-

40,000. Currently, the harvest of The White Sea 

population of the harp seal by Russians is not con-

ducted due to politically motivated ban on the har-

vest of animals under 1 year old (while only the 

products obtained from this age group provide suffi-

cient profitability). In 2011, the vessel harvest of this 

species was carried out only by Norwegian sealers in 

the Barents Sea; the harvest comprised only 200 

adult seals. Ringed seals and bearded seals are har-

vested in dozens by local people for their own needs. 

Control of this harvest does not exist, but it is un-

likely that this latter harvest may significantly affect 

the stocks. 

Collapsing of seal-hunting fleet, lack of modern pro-

cessing lines for raw materials to produce high-

quality high-value products, the loss of most of the 

professionals after the almost 20-year absence of a 

full -scale commercial harvest, make the seal harvest 

revival up to the "Soviet" scale extremely problem-

atic. However, in places where this kind of nature 

resource use is preserved as an integral part tradi-

tional life style and is subsidized by the state, the 

introduction of new processing technologies may 

improve the economy of the regions, as part of the 

raw material can be redeemed from the population 

for manufacturing high added value products. 

The authors are grateful for the data on the state of 

stocks and marine mammal harvest to the specialists 

of the fisheries institutes: A.I. Grachev 

(MagadanNIRO), V.B. Zabavnikov and N.N. Lukin 

(PINRO), S.I. Kornev (KamchatNIRO), A.A. 

Kochnev and D.I. Litovka (ChukotTINRO), V.V. 

Kuznetsov (CaspNIRKh), V.G. Myasnikov, and 

A.Ye. Kuzin (TINRO-center). 
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ʍʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʤʦʨʩʢʦʤ ʰʝʣʴʬʝ, 

ʚʢʣʶʯʘʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʟʚʝʜʢʫ, ʜʦʙʳʯʫ ʠ ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʢʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴʩʷ ʩ ʥʘʠʤʝʥʴʰʠʤ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ 

ʤʦʨʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ çʆʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠ-

ʟʝè (23.11.1995, ˉ174-ʌɿ) ʧʨʦʝʢʪʳ ʨʘʟʚʝʜʢʠ ʠ ʦʩʚʦʝ-

ʥʠʷ ʰʝʣʴʬʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʦʭʦʜʷʪ ʵʢʦʣʦʛʠʯʝ-

ʩʢʫʶ ʵʢʩʧʝʨʪʠʟʫ, ʚʢʣʶʯʘʷ ʦʮʝʥʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʆɺʆʉ). ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ï ʦʜʠʥ ʠʟ ʦʙʷʟʘ-

ʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʘʢʠʭ ʨʘʙʦʪ. ʆʙʳʯʥʦ ʦʥ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʧʝʨʝʯʠʩʣʝʥʠʠ ʚʠʜʦʚ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʝʯʝʥʳ ʚ ʨʘʡʦʥʝ ʧʣʘʥʠʨʫʝʤʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʧʨʠʚʝʜʝʥʠʠ ʜʦʚʦʣʴʥʦ 

ʢʨʘʪʢʦʡ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʵʪʠʤ ʚʠʜʘʤ.  

ɺ ʭʦʜʝ ʨʘʙʦʪ ʧʦ ʜʦʛʦʚʦʨʫ ʤʝʞʜʫ ʉʦʚʝʪʦʤ ʧʦ ʤʦʨʩʢʠʤ 

ʤʣʝʢʦʧʠʪʘʶʱʠʤ ʠ ʆɸʆ çɻʘʟʧʨʦʤ-ʥʝʬʪʴè ʥʘʤʠ ʙʳʣ 

Economic activities in the continental shelf (first of all, 

mineral exploration, extraction and transportation) 

must be performed in a way that has least negative 

impact on marine ecosystems. Hence, projects engaged 

in exploration and extraction of minerals from conti-

nental shelf must undergo environmental assessment, 

including environmental impact analysis (EIA) in ac-

cordance with the federal law on ecological expertise 

no.174 FZ of November 23, 1995. The assessment of 

the possible effects on marine mammals is mandatory 

when doing this work. Usually, assessment consists of 

enumeration of marine mammal species that can be 

encountered in the place where the supposed develop-

ment project will be conducted and provision of rather 

brief information on these species. 

During the performance of work under the agreement 

between the Marine Mammal Council and JSC ñGaz-

prom-Neftò, we developed a new approach to assess-
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ʧʨʝʜʣʦʞʝʥ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʠʞʝ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ 

ʫʷʟʚʠʤʦʩʪʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥ-

ʮʝʚʘ ʤʦʨʷ. 

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʙʦ-

ʯʝʡ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ, ʠʤʝʶʱʠʭ ʦʧʳʪ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʘʙʦʪʳ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʚʠʜʘʤʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦ-

ʧʠʪʘʶʱʠʭ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ. ɼʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ 

ʩʪʨʦʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: 

1. ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʩʦʩʪʘʚʣʷʝʪ ʩʧʠʩʦʢ 

ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʝʯʝʥʳ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʦʤ ʨʝʛʠʦʥʝ. ɺ ʪʘʢʦʡ ʩʧʠʩʦʢ ʜʣʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʚʦʰʣʠ 19 ʚʠʜʦʚ (ʪʘʙʣ. 1). 

ment of the vulnerability of marine mammals to the 

impacts of development of mineral resources in the 

southeastern Barents Sea. The suggested approach 

includes the following procedures. 

The fist important step is to form an expert working 

group that has had practical experience of working 

with marine mammal species in the study region. Once 

the group has been established, the further work is 

undertaken according to the following algorithm: 

1. The expert working group makes a list of species 

that can be encountered in the study region. Such a list 

for the southeastern Barents Sea includes 19 species 

(Table 1). 

ʊʘʙʣ. 1. ɺʳʙʦʨ ʚʠʜʦʚ, ʪʨʝʙʫʶʱʠʭ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʠ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ʂʘʨʩʢʦʛʦ ʠ ɹʝʣʦʛʦ ʤʦʨʝʡ 

Table 1. Ranging of marine mammal species requiring especial attention under conditions of economic activity on 

the marine shelf in the southeastern portion of the Barents Sea and in adjacent areas of the Kara and White seas  

ɺʠʜ / Species 
ʂʨʠʪʝʨʠʠ

1
 / Criteria

1 

ʄɼ ʅʈ ʄʇ ʉʇ ʂʂʈ ʕʉ ʆʈ × 

ʄʦʨʞ (Odobenus rosmarus) 3 3 2,2 4 4 2,6 3 21,8 

ɹʝʣʫʭʘ (Delphinapterus leucas) 2 3 3 4 0 3 3 18,0 

ʄʦʨʩʢʦʡ ʟʘʷʮ (Erignathus barbatus) 3 3 2 4 0 2,4 3 17,4 

ʂʦʣʴʯʘʪʘʷ ʥʝʨʧʘ (Phoca hispida) 3 2,8 1,6 4 0 3 2,8 17,2 

ɻʨʝʥʣʘʥʜʩʢʠʡ ʪʶʣʝʥʴ (Phoca groenlandica) 2,4 1,8 3 3,2 0 2,6 2,4 15,4 

ɹʝʣʳʡ ʤʝʜʚʝʜʴ (Ursus maritimus) 1,2 2 1,4 4 2 1,8 1,8 14,2 

ʉʝʨʳʡ ʪʶʣʝʥʴ (Halichoerus grypus) 0,6 1,4 1 2 3 1 1,2 10,2 

ʄʦʨʩʢʘʷ ʩʚʠʥʴʷ (Phocoena phocoena) 0,4 1,6 1,2 1,6 2 1,2 1,6 9,6 

ɺʳʩʦʢʦʣʦʙʳʡ ʙʫʪʳʣʢʦʥʦʩ (Hyperoodon ampullatus) 0 0,2 0 0,8 5 1 1,4 8,4 

ʆʙʳʢʥʦʚʝʥʥʳʡ ʪʶʣʝʥʴ (Phoca vitulina) 0,6 0,6 0,4 1,8 3 1 1 8,4 

ɻʦʨʙʘʯ (Megaptera novaeangliae) 0 0 0 0,8 5 1 0,8 7,6 

ʌʠʥʚʘʣ (Balaenoptera physalus) 0 0,2 0 1 4 0,8 0,8 6,8 

ɻʨʝʥʣʘʥʜʩʢʠʡ ʢʠʪ (Balaena mysticetus) 0 0 0 0,4 5 0,6 0,6 6,6 

ʉʝʡʚʘʣ (Balaenoptera borealis) 0 0,2 0 0,8 3 1 1 6,0 

ʄʘʣʳʡ ʧʦʣʦʩʘʪʠʢ (Balaenoptera acutorostrata) 0,2 1 0,4 1,4 0 1,4 1,4 5,8 

ʂʦʩʘʪʢʘ (Orcinus orca) 0 1 0,4 0,8 0 1 1,8 5,0 

ʅʘʨʚʘʣ (Monodon monoceros) 0 0 0 0,4 3 0,6 0,6 4,6 

ɹʝʣʦʤʦʨʜʳʡ ʜʝʣʴʬʠʥ (Lagenorhynchus albirostris) 0 0 0 0,4 3 0,6 0,6 4,6 

ʍʦʭʣʘʯ (Cystophora cristata) 0 0,4 0,6 1 0 0,8 0,8 3,6 

ʉʈɽɼʅɽɽ ɿʅɸʏɽʅʀɽ / AVERAGE        10,1 
1 ʂʨʠʪʝʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. / Criteria are listed in the table 2. 
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2. ʀʩʧʦʣʴʟʫʷ ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʥʘʙʦʨ ʢʨʠʪʝʨʠʝʚ (ʪʘʙʣ. 

2), ʢʘʞʜʳʡ ʠʟ ʵʢʩʧʝʨʪʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʮʝʥʠʚʘʝʪ 

ʢʘʞʜʳʡ ʚʠʜ ʠʟ ʩʧʠʩʢʘ. ʅʘ ʦʩʥʦʚʝ ʥʝʟʘʚʠʩʠʤʳʭ ʦʮʝ-

ʥʦʢ ʚʩʝʭ ʵʢʩʧʝʨʪʦʚ ʚʳʯʠʩʣʷʝʪʩʷ ʩʨʝʜʥʠʡ ʙʘʣʣ ʜʣʷ 

ʢʘʞʜʦʛʦ ʢʨʠʪʝʨʠʷ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ. ʉʨʝʜʥʠʝ ʙʘʣʣʳ 

ʟʘʥʦʩʷʪʩʷ ʚ ʪʘʙʣʠʮʫ (ʪʘʙʣ. 3), ʚ ʠʪʦʛʦʚʦʡ ʢʦʣʦʥʢʝ 

ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʩʫʤʤʘʨʥʳʡ ʦʮʝʥʦʯʥʳʡ ʙʘʣ 

(ʉʆɹ) ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ. ʇʦʜʙʦʨ ʢʨʠʪʝʨʠʝʚ ʠ ʠʭ 

ʙʘʣʴʥʘʷ (ʮʠʬʨʦʚʘʷ) ʦʮʝʥʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʚ 

ʠʪʦʛʝ ʢʫʤʫʣʷʪʠʚʥʫʶ ʦʮʝʥʢʫ ʫʷʟʚʠʤʦʩʪʠ ʚʠʜʘ: ʯʝʤ 

ʚʳʰʝ ʟʥʘʯʝʥʠʝ ʉʆɹ ï ʪʝʤ ʫʷʟʚʠʤʝʝ ʚʠʜ. ɺ ʦʮʝʥʦʯ-

ʥʦʡ ʪʘʙʣʠʮʝ (ʪʘʙʣ. 1) ʚʠʜʳ ʨʘʥʞʠʨʫʶʪʩʷ ʧʦ ʟʥʘʯʝ-

ʥʠʶ ʉʆɹ. ɺʳʯʠʩʣʷʝʪʩʷ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʉʆɹ. ɺʠ-

ʜʳ, ʯʝʡ ʉʆɹ ʧʨʝʚʳʩʠʣ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʪʨʝʙʫʶʪ 

ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ɺʳʜʝʣʝʥʥʘʷ ʛʨʫʧʧʘ ʪʘʢʞʝ ʥʝ 

ʦʜʥʦʨʦʜʥʘ. ɹʝʣʫʭʘ, ʢʦʣʴʯʘʪʘʷ ʥʝʨʧʘ ʠ ʤʦʨʩʢʦʡ ʟʘʷʮ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʨʝʛʠʦʥ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʜʘ; ʜʣʷ ʵʪʠʭ ʚʠʜʦʚ ʟʜʝʩʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚʘʞʥʳʝ ʤʝʩʪʘ ʥʘʛʫʣʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ; ʵʪʠ 

ʪʨʠ ʚʠʜʘ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʵʢʦʩʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʆʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ʘʪʣʘʥʪʠʯʝʩʢʠʡ ʤʦʨʞ: 

ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʫʞʝ ʟʘʢʨʝʧʠʚʰʝʝʩʷ 

ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʦʝ ʤʦʨʩʢʦʝ 

ʤʣʝʢʦʧʠʪʘʶʱʝʝ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ 

ʤʦʨʷ ʠ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ɹʝʣʦʛʦ ʠ ʂʘʨʩʢʦʛʦ 

ʤʦʨʝʡ. 

3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʦʚ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ. ɼʣʷ ʚʠʜʦʚ ʩ ʉʆɹ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ-

ʚʦʜʠʪʩʷ ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ, ʜʣʷ ʚʠʜʦʚ ʩ ʉʆɹ ʚʳʰʝ 

ʩʨʝʜʥʝʛʦ ʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

4. ɺʳʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ. ʇʝʨʚʳʝ ʪʨʠ 

ʢʨʠʪʝʨʠʷ (ʄɼ ï ʅʘʣʠʯʠʝ ʤʝʩʪ ʜʝʪʦʨʦʞʜʝʥʠʷ; ʅʈ ï 

ʅʘʣʠʯʠʝ ʥʘʛʫʣʴʥʳʭ ʨʘʡʦʥʦʚ; ʄʇ ï ʅʘʣʠʯʠʝ ʚʘʞ-

ʥr ʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ) ʷʚʣʷʶʪʩʷ ʪʝʨʨʠʪʦʨʠʘʣʴ-

ʥʳʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʥʥʦ ʵʪʠ ʪʨʠ ʢʨʠʪʝʨʠʷ ʚ ʟʥʘ-

ʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪ ʫʷʟʚʠʤʦʩʪʴ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʚʠʜʘ. ʅʘʣʦʞʝʥʠʝ ʠʟʚʝʩʪʥʳʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʢʨʠʪʠʯʝʩʢʠʭ (ʢʣʶʯʝʚʳʭ) ʨʘʡʦʥʦʚ ʜʣʷ ʥʘʠʙʦʣʝʝ ʫʷʟ-

ʚʠʤʳʭ ʚʠʜʦʚ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʦʟʚʦʣʷʝʪ 

ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ çʛʦʨʷʯʠʝè ʫʯʘʩʪʢʠ. ʀʭ ʨʘʩʧʦʣʦ-

ʞʝʥʠʝ ʠ ʩʪʝʧʝʥʴ ʚʘʞʥʦʩʪʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʝʟʦʥʘʤ 

ʜʦʣʞʥʳ ʙʳʪʴ ʫʪʦʯʥʝʥʳ ʠ ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʝʨ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶ-

ʠɦʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚʠʜʘʤ ʤʦʨ-

ʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʦʙʠʪʘʶʱʠʤ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʦʤ ʨʝʛʠʦʥʝ, ʜʘʝʪʩʷ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʡ ʫʷʟʚʠʤʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʛʦ ʩʧʠʩʢʘ ʚʠʜʦʚ ʦʙʦʩʥʦʚʘʥʥʦ ʚʳʙʨʘʪʴ ʪʝ, 

2. Using the agreed set of criteria (Table 2), each of the 

experts provides an independent assessment of each of 

the listed species. Based on the individual scores assigned 

to the criteria by each independent expert, an average 

score is calculated for each criterion for each species. The 

average scores are inputted into a table (Table 3), the last 

column of which gives the total assessment score (TAS) 

for each species. Thus, selecting criteria and assigning a 

numerical score to each of these criteria, we obtain a cu-

mulative score of speciesô vulnerability. The higher the 

TAS, the more vulnerable the species is. Next, an as-

sessment table (Table 1) is used to show the ranking of 

the species according to the TAS value, and the average 

TAS is calculated. The species whose TAS exceeds the 

average value are the species requiring special attention. 

The selected group is also not homogeneous. Belugas, 

ringed and bearded seals actively use the study area 

throughout the year. This area is important for them, as it 

provides them with feeding and breeding grounds; all the 

three species have a high ecological value. The Atlantic 

walrus has a special status: the analysis performed by us 

confirmed the established opinion that this animal is the 

most vulnerable marine mammal inhabiting the south-

eastern Barents Sea and the adjacent portions of the 

White and Kara seas. 

3. Characteristics of marine mammal species. If the TAS 

of a particular species is below average, only general 

information on the distribution of this species in the study 

area is considered. If the TAS of a particular species is 

above the average, the characteristics of the main biolog-

ical and population parameters of this species are given.  

4. Determination of critically endangered regions. The 

first three criteria (ʄɼ ï presence of pupping (calving) 

areas; ʅʈ ï presence of feeding grounds; ʄʇ ï presence 

of important migratory ways) are the territorial criteria. 

As a rule, exactly these three criteria are used as major 

criteria determining the vulnerability of a particular spe-

cies. If we juxtapose the known (or supposed) regions in 

the sea that are critically important for the most vulnera-

ble marine mammal species, we will identify the places 

where these regions overlap, or so-called ñhot spotsò. It is 

necessary to define more exactly the location of these 

ñhot spotsò and the degree of their significance to the 

animals which varies with the season, in order to take 

these factors into account during the implementation of 

measures aimed at minimizing the negative impact of 

economic activity on marine mammals.  

The suggested approach allows to provide an expert as-

sessment of the relative vulnerability of marine mammal 

species inhabiting the study region. The approach will 

help experts to make a justified choice out of a big list of 

species, so they could pay special attention to the species 
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ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʨʝʙʫʶʪ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠ-

ʤʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʝʥ-

ʮʠʘʣʴʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʟʳʚʘʝʤʦʛʦ 

ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʦʩʚʦʝʥʠʝʤ ʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ. 

that are really most vulnerable, while developing 

measures aimed at minimizing the negative impact of 

economic activities. 

ʊʘʙʣ. 2. ʂʨʠʪʝʨʠʠ ʜʣʷ ʦʮʝʥʢʠ ʫʷʟʚʠʤʦʩʪʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

Table 2. Criteria for assessment of marine mammalsô vulnerability to anthropogenic factors 

ID ʂʨʠʪʝʨʠʠ / Criteria  ʆʧʠʩʘʥʠʝ, ɹʘʣʣʳ / Description, Values 

ʄɼ ʅʘʣʠʯʠʝ ʤʝʩʪ ʜʝʪʦʨʦʞʜʝʥʠʷ (0-3) / Pupping (calving) areas (0-3) 

0 ï ʚ ʨʝʛʠʦʥʝ ʥʝ ʨʘʟʤʥʦʞʘʝʪʩʷ / no pupping (calving) in the region  

1 ï ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʨʘʟʤʥʦʞʝʥʠʝ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ (ʛʨʫʧʧʠʨʦʚʢʠ) ʚʦʟʤʦʞʥʦ / there are 

rationales to assume that pupping (calving) of some part of the population is possible; 

2 ï ʨʘʟʤʥʦʞʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ (ʛʨʫʧʧʠʨʦʚʢʠ) / minor part of the population is 

giving birth in the region; 

3 ï ʚʘʞʥʳʝ ʨʘʡʦʥʳ ʜʝʪʦʨʦʞʜʝʥʠʷ ʚ ʨʝʛʠʦʥʝ / primary pupping (calving) areas are in the region. 

ʅʈ ʅʘʣʠʯʠʝ ʥʘʛʫʣʴʥʳʭ ʨʘʡʦʥʦʚ (0-3) / Presence of feeding grounds (0-3) 

0 ï ʚ ʨʝʛʠʦʥʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʛʫʣ / no feeding in the region; 

1 ï ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘʛʫʣ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ (ʛʨʫʧʧʠʨʦʚʢʠ) ʚʦʟʤʦʞʝʥ / there are ration-

ales to assume that feeding of some part of the population is possible; 

2 ï ʥʘʛʫʣ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ (ʛʨʫʧʧʠʨʦʚʢʠ) / minor part of the population is feeding in 

the region; 

3 ï ʚʘʞʥʳʝ ʨʘʡʦʥʳ ʢʦʨʤʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ / primary feeding grounds are in the region. 

ʄʇ ʅʘʣʠʯʠʝ ʚʘʞʥʳʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ (0-3) / Presence of migratory ways (0-3) 

0 ï ʯʝʨʝʟ ʨʝʛʠʦʥ ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʫʪʠ ʥʝ ʧʨʦʭʦʜʷʪ / no migratory ways in the region; 

1 ï ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʯʝʨʝʟ ʨʝʛʠʦʥ ʤʠʛʨʠʨʫʝʪ ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ (ʛʨʫʧʧʠʨʦʚʢʠ); there are 

rationales to assume that migration of some part of the population is possible; 

2 ï ʯʝʨʝʟ ʨʝʛʠʦʥ ʧʨʦʭʦʜʷʪ ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʫʪʠ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ (ʛʨʫʧʧʠʨʦʚʢʠ); minor part of the 

population migrates through the region; 

3 ï ʯʝʨʝʟ ʨʝʛʠʦʥ ʧʨʦʭʦʜʷʪ ʠʥʪʝʥʩʠʚʥʳʝ ʤʠʛʨʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ (ʛʨʫʧʧʠʨʦʚʢʠ) / 

considerable migrations of majority of the population are going through the region. 

ʉʇ ʉʢʦʣʴʢʦ ʩʝʟʦʥʦʚ ʚ ʛʦʜʫ ʚʠʜ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʨʝʛʠʦʥʝ (1-4)  

Number of seasons when appears in the area (1-4) 

ʂʂʈ ʂʘʪʝʛʦʨʠʷ ʚ ʂʨʘʩʥʦʡ ʢʥʠʛʝ ʈʌ (0-5) / Category in the Red Data Book of Russia (0-5) 

1 ʢʘʪ = 5; 2 ʢʘʪ = 4; 3 ʢʘʪ = 3; 4 ʢʘʪ = 2; 5 ʢʘʪ = 1; ʥʝ ʚ ʂʂʈʌ = 0 

Category 1 = 5; Category 2 = 4; Category 3 = 3; Category 4 = 2; Category 5 = 1; not in the RDB = 0 

ʕʉ ɺʘʞʥʦʩʪʴ ʜʣʷ ʵʢʦʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ (1-3) / Importance for the region ecosystem (1-3) 

ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʨʦʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʠʜʘ ʚ ʵʢʦʩʠʩʪʝʤʝ ʨʝʛʠʦʥʘ / Expert assessment of the 

considered species ecosystem value:  

1 ï ʥʠʟʢʘʷ / low; 2 ï ʩʨʝʜʥʷʷ / medium; 3 ï ʚʳʩʦʢʘʷ / high. 

ʆʈ ʆʩʚʦʝʥʠʝ ʨʝʛʠʦʥʘ (1-3) / Occupation of the region (1-3) 

1 ï ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ / may occur only in small part of the region; 

2 ï ʦʩʚʘʠʚʘʝʪ ʜʦ 50% ʨʝʛʠʦʥʘ / occupies up to 50% of the region; 

3 ï ʦʩʚʘʠʚʘʝʪ ʦʪ 50 ʜʦ 100% ʨʝʛʠʦʥʘ / occupies 50-100% of the region. 
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ɻʨʫʧʧʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʙʝʣʦʤʫ ʤʝʜʚʝʜʶ ʄʝʞʜʫʥʘʨʦʜ-

ʥʦʛʦ ʉʦʶʟʘ ʆʭʨʘʥʳ ʇʨʠʨʦʜʳ ʚʳʜʝʣʷʝʪ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ 19 ʩʫʙʧʦʧʫʣʷʮʠʡ ʵʪʦʛʦ ʚʠʜʘ ʥʘʩʯʠʪʳʚʘʶʱʝʛʦ ʧʦ 

ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ 20000-25000 ʦʩʦʙʝʡ (Obbard et al. 

2010). ʉʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʨʘʟʥʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʦʯʝʥʴ 

ʨʘʟʥʘʷ. 

ʆʙʲʝʢʪʦʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʯʫʢʦʪʩʢʦ-

ʘʣʷʩʢʠʥʩʢʘʷ ʩʫʙʧʦʧʫʣʷʮʠʷ ï ʦʜʥʦʡ ʠʟ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥ-

ʥʳʭ. ɽʸ ʘʨʝʘʣ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʩʪʨʘʥ ï ʉʐɸ 

ʠ ʈʦʩʩʠʠ. ʄʝʞʜʫ ʥʘʰʠʤʠ ʩʪʨʘʥʘʤʠ ʟʘʢʣʶʯʝʥʦ ʤʝʞʧʨʘ-

ʚʠʪʝʣʴʩʪʚʝʥʥʦʝ ʉʦʛʣʘʰʝʥʠʝ ʦ ʩʦʭʨʘʥʝʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ 

ʵʪʦʡ ʦʙʱʝʡ ʩʫʙʧʦʧʫʣʷʮʠʝʡ. ʆʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ 

ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʫʙʧʦʧʫʣʷʮʠʠ. ʌʘʢʪʠʯʝ-

ʩʢʠʡ ʘʨʝʘʣ ʯʫʢʦʪʩʢʦ-ʘʣʷʩʢʠʥʩʢʦʡ ʩʫʙʧʦʧʫʣʷʮʠʠ ʦʯʝʥʴ 

ʜʠʥʘʤʠʯʥʳʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʰʠʨʦʢʠʤ ʨʘʟʤʘʭʦʤ ʩʝʟʦʥ-

ʥʳʭ ʠʟʤʝʥʝʥʠʡ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ: ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʫʤʘ 

(ʚʝʩʥʦʡ) ʶʞʥʘʷ ʛʨʘʥʠʮʘ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ɹʝʨʠʥʛʦʚʦʤ ʧʨʦʣʠʚʝ, ʘ ʚ ʧʝʨʠʦʜ ʤʠʥʠʤʫʤʘ (ʥʘʯʘʣʦ ʦʩʝ-

ʥʠ) ï ʫʭʦʜʠʪ ʢ ʧʨʠʧʦʣʶʩʥʳʤ ʨʘʡʦʥʘʤ. 

ʏʫʢʦʪʩʢʦʝ ʤʦʨʝ ï ʦʯʝʥʴ ʢʦʨʤʥʦʝ ʜʣʷ ʙʝʣʳʭ ʤʝʜʚʝʜʝʡ: 

ʤʥʦʛʦʪʳʩʷʯʥʳʝ ʩʢʦʧʣʝʥʠʷ ʤʦʨʞʝʡ (Odobenus rosmarus) 

ʥʘ ʙʝʨʝʛʦʚʳʭ ʣʝʞʙʠʱʘʭ, ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʣʴʯʘʪʦʡ 

ʥʝʨʧʳ (Phoca hispida) ʠ ʤʦʨʩʢʦʛʦ ʟʘʡʮʘ (Erignathus 

barbatus), ʚʳʙʨʦʩʳ ʥʘ ʙʝʨʝʛ ʨʘʟʣʠʯʥʳʭ ʢʠʪʦʦʙʨʘʟʥʳʭ ï 

ʚʩʝ ʵʪʦ ʧʨʠʪʷʛʠʚʘʝʪ ʩʶʜʘ ʤʝʜʚʝʜʝʡ, ʢʦʛʜʘ ʧʦʟʚʦʣʷʝʪ ʣʝ-

ʜʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ. ʅʦ ʨʝʟʢʦʝ ʩʝʟʦʥʥʦʝ ʦʪʩʪʫʧʣʝʥʠʝ ʣʴʜʘ 

ʥʘ ʩʝʚʝʨ ʧʨʠʚʦʜʠʪ ʬʘʢʪʠʯʝʩʢʠ ʢ ʚʨʝʤʝʥʥʦʤʫ ʨʘʟʨʳʚʫ 

ʩʫʙʧʦʧʫʣʷʮʠʠ, ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 3 ʯʘʩʪʠ ʥʘ ʧʦʣʛʦʜʘ: 

1. ʄʝʜʚʝʜʠ, ʦʩʪʘʶʱʠʝʩʷ ʥʘ ʤʘʪʝʨʠʢʦʚʦʤ ʙʝʨʝʛʫ ʜʦ ʩʣʝ-

ʜʫʶʱʝʛʦ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷ; 

2. ʄʝʜʚʝʜʠ, ʫʭʦʜʷʱʠʝ ʥʘ ʩʝʚʝʨ ʚʤʝʩʪʝ ʩ ʦʪʩʪʫʧʘʶʱʠʤ 

ʤʦʨʩʢʠʤ ʣʴʜʦʤ; 

3. ʄʝʜʚʝʜʠ, ʚʳʩʘʞʠʚʘʶʱʠʝʩʷ ʥʘ ʦ. ɺʨʘʥʛʝʣʷ. 

IUCN Polar bear specialist group distinguishes 19 

subpopulations of polar bears in the world number-

ing 20000-25000 (Obbard et al. 2010). Quality of 

knowledge about different subpopulations varies 

considerably. 

We study the Chukchi-Alaska polar bear subpopu-

lation ï one of the less studied. Its range is under 

jurisdiction of two countries ï U.S.A. and Russia. 

There is the Agreement between the Government 

of the United States of America and the Govern-

ment of the Russian Federation on the conservation 

and management of this subpopulation. One of the 

key questions is spatial structure of the subpopula-

tion. In fact the range is very dynamic because of 

wide limits of seasonal changes of ice conditions in 

the region: in ice maximum season (spring) south-

ern edge of sea ice cover is in the Bering strait, 

while in ice minimum season (autumn) it retreats to 

the near North Pole area. 

The Chukchi Sea is very rich feeding habitat for 

polar bears: pacific walrus (Odobenus rosmarus) 

crowds of many thousands on coastal haulouts, 

high density of ringed (Phoca hispida)  and beard-

ed seals (Erignathus barbatus), stranded cetaceans 

ï all of these constitute strong attraction for polar 

bears when ice cover is favorable. However rapid 

seasonal retreat of ice to the north leads to actual 

disintegration of the subpopulation to at least three 

parts for a half year: 

1. Polar bears that stay on the mainland coast until 

the next ice formation; 

2. Polar bears retreating northward with ice edge; 

3. Polar bears landing on Wrangel Island.  
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ: ʩʫʱʝ-

ʩʪʚʫʝʪ-ʣʠ ʢʘʢʦʝ-ʪʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʙʝʨʝʛʦʚʳʭ ʠ ʧʝʣʘʛʠʯʝ-

ʩʢʠʭ ʤʝʜʚʝʜʝʡ; ʥʝ çʧʦʜʩʘʩʳʚʘʝʪ-ʣʠè ʢʦʨʤʥʦʝ ʏʫʢʦʪʩʢʦʝ 

ʤʦʨʝ ʤʝʜʚʝʜʝʡ ʠʭ ʩʦʩʝʜʥʠʭ ʧʦʧʫʣʷʮʠʡ? ɻʦʥ ʫ ʤʝʜʚʝʜʝʡ 

ʧʨʦʠʩʭʦʜʠʪ ʚʝʩʥʦʡ ï ʪʦ ʝʩʪʴ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ. ɽʩʣʠ ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʏʫʢʦʪʩʢʦʤ 

ʤʦʨʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʤʝʜʚʝʜʠ ʠʟ ʨʘʟʥʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʠʟ 

ʩʦʩʝʜʥʠʭ ʨʘʡʦʥʦʚ, ʪʦ ʤʝʨʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʦʡ ʏʫʢʦʪʩʢʦ-ɸʣʷʩʢʠʥʩʢʦʡ ʩʫʙʧʦʧʫʣʷʮʠʝʡ ʜʦʣʞʥʳ ʫʯʠ-

ʪʳʚʘʪʴ ʵʪʦʪ ʬʘʢʪ. 

ʏʪʦʙʳ ʦʪʚʝʪʠʪʴ ʭʦʪʷ ʙʳ ʥʘ ʯʘʩʪʴ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʚ 2010 ʛ. 

ʙʳʣ ʥʘʯʘʪ ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ ʉʣʫʞʙʳ ʈʳʙʳ ʠ ɼʠʯʠ 

ʉʐɸ ʠ ʉʦʚʝʪʘ ʧʦ ʤʦʨʩʢʠʤ ʤʣʝʢʦʧʠʪʘʶʱʠʤ 

(F10AC00742). ʎʝʣʴ ʧʨʦʝʢʪʘ ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʰʠʨʦʢʦ ʩʦ-

ʙʠʨʘʝʤʳʝ ʥʝʠʥʚʘʟʠʚʥʳʤ ʤʝʪʦʜʦʤ ʦʙʨʘʟʮʳ ʦʪ ʙʝʣʳʭ ʤʝʜ-

ʚʝʜʝʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʯʫʢʦʪʩʢʦ-

ʘʣʷʩʢʠʥʩʢʦʡ ʩʫʙʧʦʧʫʣʷʮʠʠ ʚʠʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʝ-

ʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʞʠʚʦʪʥʳʭ. ɺ ʦʩʥʦʚʫ ʧʨʦʝʢʪʘ 

ʣʝʛ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʠʣʦʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʩʦʚʤʝʩʪʥʦ ʉʦʚʝʪʦʤ ʧʦ ʤʦʨʩʢʠʤ ʤʣʝʢʦʧʠ-

ʪʘʶʱʠʤ ʠ ɹʠʦʬʦʨʩʢ ʠʥʩʪʠʪʫʪʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʅʦʨʚʝʛʠʷ) (ɹʦʣʪʫʥʦʚ ʠ ʜʨ. 

2010): ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʟ ʵʢʩʢʨʝʤʝʥʪʦʚ ʙʝʣʳʭ ʤʝʜʚʝ-

ʜʝʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʜʝʣʝʥʘ ɼʅʂ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠ-

ʟʘ. 

ɺ ʨʘʙʦʪʘʭ ʚ ʨʘʤʢʘʭ ʜʦʛʦʚʦʨʘ ʤʝʞʜʫ ʉʄʄ ʠ USFWS ʪʘʢ-

ʞʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ (ɺʅʀʀ-

ʧʨʠʨʦʜʳ) ʠ ʟʘʧʦʚʝʜʥʠʢ çʆʩʪʨʦʚ ɺʨʘʥʛʝʣʷè. ʇʝʨʚʦʩʪʝ-

ʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʥʝʠʥʚʘʟʠʚʥʳʡ ʩʙʦʨ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʦʪ ʙʝʣʳʭ ʤʝʜʚʝʜʝʡ (ʵʢʩʢʨʝʤʝʥ-

ʪʳ, ʩʙʨʦʰʝʥʥʳʡ ʦʩʪʝʚʦʡ ʚʦʣʦʩ), ʘ ʪʘʢʞʝ ʦʙʨʘʟʮʦʚ ʦʪ ʧʦ-

ʛʠʙʰʠʭ ʞʠʚʦʪʥʳʭ. ʇʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫ-

ʣʷʮʠʠ ʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʦʛʘ ʤʝʪʦʜʘ 

çcapture-recaptureè. 

ʅʘʤʠ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʩʙʦʨ ʦʙʨʘʟʮʦʚ ʥʘ ʤʝʩʪʘʭ ʩ ʧʨʠʚʣʝ-

ʯʝʥʠʝʤ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʧʨʠʙʨʝʞʥʳʭ ʩʝʣ ʏʫʢʦʪʢʠ, ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʧʦʣʷʨʥʳʭ ʩʪʘʥʮʠʡ, ʠʥʩʧʝʢʪʦʨʦʚ ʦʭʨʘʥʳ ʧʨʠ-

ʨʦʜʳ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʟʘʧʦʚʝʜʥʠʢʘ çʆʩʪʨʦʚ ɺʨʘʥʛʝʣʷè. ʊʘʢ 

ʞʝ ʤʘʪʝʨʠʘʣ ʩʦʙʠʨʘʣʠ ʚ ʭʦʜʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 

ʉʦʚʝʪʘ ʧʦ ʤʦʨʩʢʠʤ ʤʣʝʢʦʧʠʪʘʶʱʠʤ ʠ ɺʅʀʀʧʨʠʨʦʜʳ. 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʙʝʨʝʞʴʝ ʏʫʢʦʪʢʠ, 

ʦ. ɺʨʘʥʛʝʣʷ ʠ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʗʢʫʪʩʢʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ 

ʧʦʙʝʨʝʞʴʷ (ʈʠʩ.). ɺ ʥʝʤ ʚʳʜʝʣʷʶʪʩʷ 5 ʫʯʘʩʪʢʦʚ ʩʙʦʨʘ 

ʦʙʨʘʟʮʦʚ:  

1. ʂʦʣʳʤʩʢʠʡ ʟʘʣʠʚ (ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʦ-

ʙʝʨʝʞʴʷ ʗʢʫʪʠʠ ʠ ʄʝʜʚʝʞʴʠ ʦʩʪʨʦʚʘ); 

2. ɿʘʧʘʜʥʘʷ ʏʫʢʦʪʢʘ; 

3. ʎʝʥʪʨʘʣʴʥʘʷ ʏʫʢʦʪʢʘ; 

4. ɺʦʩʪʦʯʥʘʷ ʏʫʢʦʪʢʘ; 

Because of this absolutely practical questions are 

raised: is there separation between ñcoastalò and 

ñpelagicò bears; does the plentiful Chukchi Sea 

drain polar bears from adjacent subpopulations? 

Polar bear mating occurs in spring ï the maximum 

ice extent season. If in this season the Chukchi Sea 

hosts polar bears from different subpopulations the 

management of so-called Chukchi-Alaska polar 

bear subpopulation has to consider this. 

To answer the above questions cooperative project 

of the Marine Mammal Council and the U.S. Fish 

and Wildlife Service (F10AC00742) has been initi-

ated in 2010. The primary goal of the project is to 

use broadly collected noninvasive samples from 

polar bears to understand spatial distribution pat-

terns. The idea of the project is based on positive 

results of the pilot studies performed by Marine 

Mammal Council and Bioforsk Norwegian Institute 

for Agricultural and Environmental Research 

(Svanhovd, Norway) (ɹʦʣʪʫʥʦʚ ʠ ʜʨ. 2010): it 

was proved that DNA can be isolated from polar 

bear feces, and the matrix can be used to identify 

animals. 

All -Russian Research Institute for Nature Protec-

tion (Moscow, Russia) and Strict Nature Reserve 

ñWrangel Islandò also joined the cooperative stud-

ies under agreement between the MMC and U.S. 

FWS. Initial task of the project is to collect biolog-

ical samples from polar bears by noninvasive 

methods (feces, dropped hair), and from found died 

bears. Obtained samples can presumably provide 

materials for genetic çcapture-recaptureè approach 

and for understanding sex composition of the sub-

population.  

We have arranged collection of the samples involv-

ing people from coastal settlements, staff of polar 

weather stations, inspections of nature protection 

service and the ñWrangel Islandò State Nature Re-

serve. The samples were also collected by members 

of field expeditions organized by Marine Mammal 

Council and All -Russian Research Institute for 

Nature Protection. 

The study area includes Arctic coast of Chukotka, 

Wrangel Island and eastern part of the Yakutia 

Arctic coast (fig.). Five primary sampling areas can 

be distinguished: 

1. Kolyma Bay (eastern part of the Yakutia Arctic 

coast and the Bear Islands); 

2. Western Chukotka; 

3. Central Chukotka; 

4. Eastern Chukotka; 
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ʈʠʩ. ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʦ-

ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʝʢʩʪʝ. 

Fig. Study area. Legend is ex-

plained in the text. 

 

ɿʘ ʧʝʨʠʦʜ ʩ 2009 ʧʦ 2012 ʛʛ. ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ 

ʩʦʙʨʘʥ ʙʦʣʝʝ 150 ʦʙʨʘʟʮʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʩʢʨʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʩ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʢʨʫʛʣʦʛʦʜʠʯʥʦ. ʆʜʥʘʢʦ ʧʨʠ ʚʩʝʡ ʩʚʦʝʡ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʠ (ʜʦʩʪʫʧʥʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʙʦʨ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ) ʫ ʵʪʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʝʩʪʴ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʠʥʫʩʳ. ʇʨʝʞʜʝ ʚʩʝʛʦ, 

ʜʦʩʪʘʪʦʯʥʦ ʥʝʧʨʦʩʪʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶ-

ʱʝʡ ʧʝʨʝʩʳʣʢʠ ʚ ʄʦʩʢʚʫ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʃʦʛʠʩʪʠʢʘ ʥʘ ʈʦʩʩʠʡʩʢʦʤ ʩʝʚʝʨʝ ʪʘʢʦʚʘ, ʯʪʦ ʫʙʝʨʝʯʴ ʪʘʢʦʡ 

ʤʘʪʝʨʠʘʣ ʦʪ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ ʜʦʚʦʣʴʥʦ ʥʝ ʧʨʦʩʪʦ. 

ʉʙʨʦʰʝʥʥʳʝ ʦʩʪʝʚʳʝ ʚʦʣʦʩʳ (ʠʤʝʶʱʠʝ  ʚʦʣʦʩʷʥʫʶ ʣʫʢʦ-

ʚʠʮʫ, ʩʦʜʝʨʞʘʱʫʶ ʥʝʦʙʭʦʜʠʤʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ) 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ ʭʨʘʥʠʪʴ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ. ɻʣʘʚʥʦʝ 

ʠʭ ʩʦʜʝʨʞʘʪʴ ʚ ʩʫʭʠʭ ʫʩʣʦʚʠʷʭ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʩʢʨʝ-

ʤʝʥʪʘʤʠ, ʫ ʩʙʦʨʘ ʰʝʨʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʩʣʘʙʳʭ ʤʦʤʝʥʪʘ: 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʧʦ ʧʦʙʝʨʝʞʴʶ ʠ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ CITES ʜʣʷ ʚʳʚʦʟʘ ʟʘ 

ʛʨʘʥʠʮʫ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʤʝʥʘ ʦʙʨʘʟʮʘʤʠ ʩ ʢʦʣ-

ʣʝʛʘʤʠ. ʄʳ ʧʨʠʤʝʥʷʝʤ ʜʚʘ ʩʧʦʩʦʙʘ ʩʙʦʨʘ ʪʘʢʠʭ ʦʙʨʘʟʮʦʚ: 

1. ʇʦʠʩʢ ʰʝʨʩʪʠ, ʩʙʨʦʰʝʥʥʦʡ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʣʝʞʢʘʭ ʥʘ ʙʝʨʝʛʫ, ʥʘ ʩʪʦʣʙʘʭ, ʩʪʝʥʘʭ ʧʨʠ-

ʙʨʝʞʥʳʭ ʧʦʩʪʨʦʝʢ, ʙʦʯʢʘʭ ʠ ʪ.ʧ. 

2. ʅʘ ʩʧʝʮʠʘʣʴʥʳʭ ʚʦʣʦʩʷʥʳʭ ʣʦʚʫʰʢʘʭ (hair traps). ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʛʨʘʞʜʝʥʠʝ ʠʟ ʢʦʣʶʯʝʡ ʧʨʦʚʦʣʦʢʠ 

ʚʦʢʨʫʛ ʦʩʪʘʥʢʦʚ ʢʨʫʧʥʳʭ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʢʠʪ 

ʠʣʠ ʤʦʨʞ). ʄʝʜʚʝʜʴ ʤʦʞʝʪ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʰʘʛʥʫʪʴ ʯʝʨʝʟ 

During 2009-2012 total over 150 samples were 

collected. 

Main advantages of using feces are that they can 

be collected on vast territories year-round; no 

special permits are required for sampling and 

transportation. However some disadvantages are 

also present. First of all this samples requires 

certain conditions for storage and transportation 

them to Moscow for further laboratory pro-

cessing. Under present day logistic conditions on 

the Russian North it is quite problematic to pre-

serve the samples quality.  

Dropped top hairs (with a hair bulb containing 

DNA) are much easier for storage and transporta-

tion: they have to be stored in dry conditions. 

Comparing to feces, the hair samples have two 

main disadvantages: considerably lower availa-

bility and necessity to receive CITES permits for 

abroad transportation in case of joint studies with 

colleagues from other countries. We practice two 

primary approaches for collecting such samples: 

1. Searching for hairs dropped by bears naturally. 

For instance on bear beds on the coast, on posts, 

walls of constructions on the coast, barrels, etc.  

2. Installing special hair traps. These are barbed 

wire fence around remains of large marine 

mammals (whales or walruses). A polar bear can 

easily overstep the fence but it leaves he samples 
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ʦʛʨʘʞʜʝʥʠʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʘ ʧʨʦʚʦʣʦʢʝ ʦʩʪʘʶʪʩʷ ʦʩʪʝʚʳʝ 

ʚʦʣʦʩʳ. 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʙʨʘʟʮʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʝʛʦ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʠ ʘʥʘʣʠʟʘ. ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʧʦ-

ʤʝʪʘ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ Stool DNA Isolation Spin-Kit . 

ʀʟ ʰʝʨʩʪʠ ɼʅʂ ʚʳʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤʥʦʡ 

ʵʢʩʪʨʘʢʮʠʠ. ʅʘʤʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ 

ʘʥʘʣʠʟʘ (ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʜʦʙʨʘʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʪʞʠʛʘ). 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 35 ʦʙʨʘʟʮʦʚ ʵʢʩ-

ʢʨʝʤʝʥʪʦʚ, 45 ʦʙʨʘʟʮʦʚ ʰʝʨʩʪʠ, 1 ʜʨʫʛʦʡ ʦʙʨʘʟʝʮ. ɺ 47 

ʩʣʫʯʘʷʭ ʦʧʨʝʜʝʣʝʥ ʧʦʣ ʞʠʚʦʪʥʦʛʦ: 22 ʩʘʤʮʘ ʠ 25 ʩʘʤʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʝ ʩʦʦʪʥʦʰʝ-

ʥʠʝ ʧʦʣʦʚ ʚ ʚʳʙʦʨʢʝ. ʇʨʦʩʠʢʚʝʥʠʨʦʚʘʥ ʫʯʘʩʪʦʢ ʜ-ʧʝʪʣʠ 

ʜʣʷ 36 ʦʙʨʘʟʮʦʚ. ʆʜʠʥ ʩʘʤʝʮ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʜʚʘʞʜʳ. 

ʌʘʢʪ ʧʦʚʪʦʨʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʠʥʚʘʟʠʚʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ capture-recapture ʙʝʣʳʭ ʤʝʜʚʝʜʝʡ. 

on the barbed wire. 

Laboratory processing is preparation of the sam-

ples for DNA isolation and further analysis. We 

use Stool DNA Isolation Spin-Kit  to get DNA 

from the feces. Phenol-chloroform extraction was 

used to isolate DNA from hair samples. We have 

optimized analysis conditions (in particular an-

nealing temperature regime was picked-up; hy-

bridization temperature was reduced). 

By present time we analyzed 35 feces samples, 

45 hair samples and 1 ñotherò sample. For 47 

samples sex is determined: 22 males and 25 fe-

males. Thus there is almost equal sex ratio. D-

loop area is sequenced in 36 samples. It is found 

that two samples collected in different places 

belong to one polar bear male. This fact supports 

feasibility of using noninvasive samples for ge-

netic capture-recapture of polar bears. 
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ʗʚʣʷʷʩʴ ʦʙʳʯʥʳʤ ʚʠʜʦʤ ʜʣʷ ʆʭʦʪʩʢʦʛʦ ʠ ɹʝʨʠʥ-

ʛʦʚʘ ʤʦʨʝʡ (ʂʣʝʡʥʝʥʙʝʨʛ ʠ ʜʨ. 1964), ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʙʝʣʫʭʘ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ 

ʧʦʙʝʨʝʞʴʷ ʧʦʣʫʦʩʪʨʦʚʘ ʂʘʤʯʘʪʢʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʠʢʦʛʜʘ ï ʫ ʚʦʩʪʦʯʥʦʛʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ ʦʭʦʪʦ-

ʤʦʨʩʢʠʭ ʙʝʣʫʭ ʦʪ ʙʝʣʫʭ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʠ ɸʨʢʪʠ-

ʢʠ (ʄʝʣʴʥʠʢʦʚ 2001). ʆʜʥʘʢʦ ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʚʳ-

ʜʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚʥʫʪʨʠ ʆʭʦʪʩʢʦʛʦ 

ʤʦʨʷ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʚʘʣʘʩʴ ʩʧʦʨʥʦʡ. ɸʥʘʣʠʟ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʘʣʣʝʣʝʡ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʙʝʣʫʭʠ ʩʘʭʘʣʠʥʦ-ʘʤʫʨʩʢʦʛʦ ʠ ʰʘʥ-

ʪʘʨʩʢʦʛʦ ʣʝʪʥʠʭ ʩʢʦʧʣʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʝʜʠʥʫʶ 

ʧʦʧʫʣʷʮʠʶ (ʗʟʳʢʦʚʘ ʠ ʜʨ., ʥʘʩʪ. ʩʙʦʨʥʠʢ). ʊʝʤ 

ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʧʨʦʩ ʦʙ ʠʟʦʣʠ-

ʨʦʚʘʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʵʪʠʭ ʩʢʦʧʣʝʥʠʡ ʦʪ ʙʝʣʫʭ, 

ʣʝʪʫʶʱʠʭ ʫ ʙʝʨʝʛʦʚ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ. ʍʦʪʷ 

ʜʚʘ ʵʪʠʭ ʨʘʡʦʥʘ ʠ ʨʘʟʜʝʣʝʥʳ ʨʘʩʩʪʦʷʥʠʝʤ ʙʦʣʝʝ 

ʯʝʤ ʚ 1000 ʢʤ, ʟʠʤʦʚʢʘ çʩʘʭʘʣʠʥʩʢʠʭè ʙʝʣʫʭ ʚ 

ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʤʦʨʷ (ʨʝʟʫʣʴʪʘʪʳ ʩʧʫʪʥʠʢʦʚʦ-

ʛʦ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ï ʐʧʘʢ ʠ ʜʨ. 2010) ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʘʛʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʚʩʪʨʝʯʠ ʠ ʩʧʘʨʠʚʘ-

ʥʠʷ ʩ çʢʘʤʯʘʪʩʢʠʤʠè ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ ʛʨʫʧʧ 

ʙʝʣʫʭ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, ʢʘʢ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʘʢ ʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʙʝʣʫʭʘʤ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ, ʤʳ ʧʨʦ-

ʚʝʣʠ ʦʮʝʥʢʫ ʯʘʩʪʦʪ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʝʡ ʚʦʩʴ-

ʤʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʷʜʝʨʥʦʡ ɼʅʂ: 

DlrFCB4, DlrFCB5 ʠ DlrFCB17, EV94Mn, 415/416, 

417/418, 464/465 ʠ 468/469. 

ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʩʷ ʚ ʉʘʭʘʣʠʥʩʢʦʤ ʟʘʣʠ-

ʚʝ, ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ ʠ ʚ ɸʥʘʜʳʨ-

The beluga whale is a species commonly occurring in the 

Sea of Okhotsk and the Bering Sea (ʂʣʝʡʥʝʥʙʝʨʛ ʠ ʜʨ. 

1964). But beluga whales are rarely seen off southwestern 

coast of the Kamchatka Peninsula and are almost never seen 

off the eastern coast of Kamchatka, which indicates that the 

Sea of Okhotsk beluga whale stock is geographically sepa-

rated from the Bering Sea stock and the Arctic stock 

(ʄʝʣʴʥʠʢʦʚ 2001). However, the possibility of existence of 

separate stocks within the Sea of Okhotsk has been disput-

ed. Analysis of allelic distributions of microsatellite loci has 

shown that beluga whales that form the Sakhalin-Amur 

summer aggregation and the Shantar Islands summer ag-

gregation belong to the same population (ʗʟʳʢʦʚʘ ʠ ʜʨ., 

this book). Of even greater interest is the issue whether be-

luga whales that aggregate in the above-mentioned sites are 

isolated from the stock summering off Kamchatkaôs west 

coast. Although the Sakhalin-Amur summer aggregation is 

separated from the Kamchatkaôs west coast summer aggre-

gation by a distance of over 1000 km, the fact that Sakhalin-

Amur stock spends the winter in the northern part of the Sea 

of Okhotsk (as was indicated by satellite tracking data ï 

ʐʧʘʢ ʠ ʜʨ. 2010) leaves open a possibility of the encoun-

ters and mating between the Sakhalin-Amur stock and 

Kamchatkaôs west coast stock during the winter and spring 

months.  

To assess the degree of genetic isolation both between dif-

ferent groups of the Sea of Okhotsk population and between 

the Sea of Okhotsk and the Bering Sea populations of belu-

ga whales, we estimated allele frequencies at eight nuclear 

DNA microsatellite loci: DlrFCB4, DlrFCB5 and 

DlrFCB17, EV94Mn, 415/416, 417/418, 464/465 and 

468/469. 
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ʩʢʦʤ ʣʠʤʘʥʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʙ ʙʳʣʠ ʩʦʙʨʘʥʳ 

ʤʝʪʦʜʦʤ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʙʠʦʧʩʠʠ, ʥʝʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ï ʦʪ ʤʸʨʪʚʳʭ ʞʠʚʦʪʥʳʭ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʦʙ-

ʨʘʟʮʦʚ, ʚʟʷʪʳʭ ʤʝʪʦʜʦʤ ʙʠʦʧʩʠʠ, ʦʧʨʝʜʝʣʷʣʠ ʚ 

ʧʨʦʮʝʩʩʝ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ, ʧʦʣʦʚʫʶ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʴ ï ʩ ʧʦʤʦʱʴʶ ʇʎʈ-ʜʠʘʛʥʦʩʪʠʢʠ ʧʦ ʤʝʪʦʜʫ 

ʈʦʫʟʝʣ (Rosel 2003). ʂʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ, ʛʦʜʳ 

ʩʙʦʨʘ, ʘ ʪʘʢʞʝ ʧʦʣʦʚʦʡ ʩʦʩʪʘʚ ʚʳʙʦʨʦʢ ʧʨʠʚʝʜʝ-

ʥʳ ʚ ʪʘʙʣ. 1, ʘ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦ ʢʘʞ-

ʜʦʤʫ ʠʟ ʣʦʢʫʩʦʚ ï ʚ ʪʘʙʣ. 2. 

Samples were collected in the Sakhalin Gulf, on the Kam-

chatkaôs west coast, and in the Anadyr Estuary. Most of the 

samples were collected by the method of remote biopsy 

sampling. Some samples were collected from dead animals. 

Uniqueness of biopsy samples was identified by genotyp-

ing. Gender verification was performed by PCR, using the 

method described in (Rosel 2003). The number of individu-

als, the years the samples were collected, and gender identi-

ty are shown in Table 1. Diversity indices for all loci are 

shown in Table 2.  

 

ʈʘʡʦʥ ʩʙʦʨʘ / Locality ɻʦʜʳ / 

years 

ǁ ǀ ʥ/ʦ 

n/r 

ʚʩʝʛʦ 

total 

ʊʘʙʣ. 1. ʈʘʡʦʥʳ ʠ ʛʦʜʳ 

ʩʙʦʨʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʩʦʙʝʡ. 

Table 1. Localities, years 

and samples sizes. 

ʉʘʭʘʣʠʥʩʢʠʡ ʟʘʣʠʚ / Sakhalin Bay 2009-2011 29 24 2 55 

ɿʘʧʘʜʥʘʷ ʂʘʤʯʘʪʢʘ / Western Kamchatka 2010-2011 25 7 - 32 

ɸʥʘʜʳʨʩʢʠʡ ʣʠʤʘʥ / Anadyr Estuary 2010-2011 57 15 2 74 

ʊʘʙʣ. 2. ʈʘʟʥʦʦʙʨʘʟʠʝ ʘʣʣʝʣʝʡ 8 ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʚ ʚʳʙʦʨʢʘʭ ʙʝʣʫʭ ʠʟ 3 ʨʘʡʦʥʦʚ. Als ïʯʠʩʣʦ ʦʪ-

ʤʝʯʝʥʥʳʭ ʘʣʣʝʣʝʡ; Ho ï ʥʘʙʣʶʜʘʝʤʳʡ ʫʨʦʚʝʥʴ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ; He - ʦʞʠʜʘʝʤʳʡ ʫʨʦʚʝʥʴ ʛʝʪʝʨʦʟʠ-

ʛʦʪʥʦʩʪʠ; Pï ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠ ʦʮʝʥʢʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ. ʇʦ-

ʩʣʝʜʥʷʷ ʩʪʨʦʢʘ: ʜʣʷ ʯʠʩʣʘ ʘʣʣʝʣʝʡ ʧʨʠʚʦʜʠʪʩʷ ʠʭ ʩʫʤʤʘ, ʜʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʚʥʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ ï 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ.  

Table 2. Allelic diversity of eight microsatellite loci in samples of beluga whale from three localities. Als ï number 

of alleles; Ho ï observed heterozygosity; He ï expected heterozygosity; Pï statistical significance level for es-

cape from Hardy-Weinberg equilibrium. Bottom line: a sum for number of alleles and means for heterozygosi-

ty indices. 

ʃʦʢʫʩ 

Locus 

ʉʘʭʘʣʠʥʩʢʠʡ ʟʘʣʠʚ  

Sakhalin Bay, n=55 

ɿʘʧ, ʂʘʤʯʘʪʢʘ 

W, Kamchatka, n=32 

ɸʥʘʜʳʨʩʢʠʡ ʣʠʤʘʥ 

Anadyrô Estuary, n=74 

Als Ho He P Als Ho He P Als Ho He P 

Cb4 10 0,80 0,80 0,66 7 0,68 0,78 0,08 8 0,81 0,76 0,18 

Cb5 5 0,71 0,66 0,58 4 0,66 0,58 0,95 4 0,56 0,6 0,67 

Cb17 8 0,72 0,78 0,76 7 0,81 0,77 0,98 11 0,72 0,84 0,18 

Ev94 4 0,65 0,68 0,24 4 0,68 0,69 0,40 6 0,81 0,79 0,71 

415 4 0,74 0,69 0,69 4 0,75 0,74 0,97 4 0,62 0,72 0,17 

417 8 0,78 0,75 0,17 8 0,78 0,81 0,05 9 0,79 0,81 0,25 

464 3 0,41 0,50 0,04 3 0,39 0,63 0,01 5 0,4 0,49 0,14 

468 5 0,53 0,69 0,04 4 0,55 0,66 0,10 7 0,64 0,75 0,11 

 47 0,67 0,69  41 0,66 0,71  54 0,67 0,72  

 

ʋ çʘʥʘʜʳʨʩʢʠʭè ʞʠʚʦʪʥʳʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʦʭʦʪʦ-

ʤʦʨʩʢʠʤʠè, ʦʪʤʝʯʝʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʣʣʝʣʝʡ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʣʦʢʫʩʦʚ ʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʨʝʜ-

ʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɺ ʧʨʝʜʝʣʘʭ ʆʭʦʪʩʢʦʛʦ 

ʤʦʨʷ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʫ çʩʘ-

ʭʘʣʠʥʩʢʠʭè ʙʝʣʫʭ, ʦʜʥʘʢʦ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʝʪʝʨʦ-

ʟʠʛʦʪʥʦʩʪʠ ʫ ʜʚʫʭ ʦʭʦʪʦʤʦʨʩʢʠʭ ʛʨʫʧʧ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʜʠʥʘʢʦʚʳ. 

ʄʝʞʜʫ ʚʩʝʤʠ ʪʨʝʤʷ ʚʳʙʦʨʢʘʤʠ ʦʪʤʝʯʝʥʳ ʚʳʩʦʢʦ ʜʦ-

ʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʚ ʯʘʩʪʦʪʘʭ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʝʡ 

(ʪʘʙʣ. 3), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ 

ʨʘʟʥʳʤ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤ ʛʨʫʧʧʘʤ (ʧʦʧʫʣʷʮʠʷʤ).  

Beluga whales from the Anadyr Estuary population 

had a greater number of alleles at most loci and 

somewhat higher mean diversity index values than 

beluga whales from the Sea of Okhotsk population. 

Comparison of different groups of the Sea of Okhotsk 

population showed a greater number of alleles in the 

Sakhalin stock, but mean heterozygosity values of 

both Sea of Okhotsk stocks were almost the same. 

The highly significant differences in allele frequency 

between three sample sets tested (Table 3) showed 

that three stocks belong to different populations (or 

reproductive groups). 
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ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʪʣʠʯʠʡ ʙʝʣʫʭ ʉʘʭʘ-

ʣʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ʦʪ ʞʠʚʦʪʥʳʭ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʂʘʤʯʘʪʢʠ ʦʢʘʟʳʚʘʝʪʩʷ ʜʘʞʝ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʫʨʦ-

ʚʝʥʴ ʦʪʣʠʯʠʡ çʢʘʤʯʘʪʩʢʠʭè ʙʝʣʫʭ ʦʪ ʙʝʣʫʭ ɸʥʘʜʳʨʩʢʦ-

ʛʦ ʣʠʤʘʥʘ  

ɸʥʘʣʠʟ ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ (ʧʨʦʛʨʘʤʤʘ Structure 

2.3.3, Pritchard et al. 2000) ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʝʪ ʷʚʥʫʶ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʙʱʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ï ʘʥʘ-

ʣʠʟʠʨʫʝʤʘʷ ʚʳʙʦʨʢʘ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʘʟʜʝʣʷ-

ʝʪʩʷ ʥʘ ʪʨʠ (ʟʥʘʯʝʥʠʝ LnP, ʣʦʛʘʨʠʬʤʘ ʚʝʨʦʷʪʥʦʩʪʠ, = ï

3537,2), ʥʝʞʝʣʠ ʥʘ ʜʚʝ (LnP= ï3600,3) ʛʨʫʧʧʳ. ɺʳʷʚ-

ʣʝʥʥʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʤʝʩʪʦʤ 

ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ ï çʘʥʘʜʳʨʩʢʠʝè, çʢʘʤʯʘʪʩʢʠʝè ʠ çʩʘʭʘ-

ʣʠʥʩʢʠʝè ʙʝʣʫʭʠ ʦʪʣʠʯʘʶʪʩʷ ʩʭʦʜʥʦ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪ-

ʥʦʩʪʴʶ ʦʪʥʝʩʝʥʠʷ ʠʤʝʥʥʦ ʢ çʩʚʦʝʡè ʛʨʫʧʧʝ ʢʘʞʜʘʷ 

(ʨʠʩ. 1).  

Moreover, the genetic differences between the Sakha-

lin stock and the Kamchatkaôs west coast stock were 

even somewhat greater than the genetic differences 

between the Anadyr Estuary stock and the Kamchat-

kaôs west coast stock. 

Using a clustering method (the software Structure 

2.3.3, Pritchard et al. 2000), we confirmed the exist-

ence of obvious heterogeneity of the entire universal 

set: there was a higher probability that the samples 

being analysed were divided into three groups (the 

log probability LnP = ï3537.2) rather than two (LnP= 

ï3600.3). The heterogeneity directly correlated with 

the sample collection locations. All the three sets of 

samples (samples from the Anadyr Estuary, Kam-

chatkaôs west coast, and Sakhalin Gulf) had a similar-

ly high probability of belonging to their own stock 

(Fig. 1). 

ʊʘʙʣ. 3. ɿʥʘʯʝʥʠʷ Fst-ʢʨʠʪʝʨʠʷ (ʥʘʜ ʜʠʘʛʦʥʘʣʴʶ) ʠ ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʦʪʣʠʯʠʡ (ʧʦʜ ʜʠʘʛʦ-

ʥʘʣʴʶ) ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʚʳʙʦʨʦʢ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʝʡ ʚʦʩʴʤʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ. 

Table 3. Samples pairwise FSTs (above diagonal) and statistical significance level (below diagonal) for the samples 

comparison by frequencies of eight microcatellite loci alleles. 

ʈʘʡʦʥ ʩʙʦʨʘ  

Locality 

ʉʘʭʘʣʠʥʩʢʠʡ ʟʘʣʠʚ 

 Sakhalin Bay 

ɿʘʧ. ʂʘʤʯʘʪʢʘ  

W. Kamchatka 

ɸʥʘʜʳʨʩʢʠʡ ʣʠʤʘʥ 

 Anadyrô Estuary 

ʉʘʭʘʣʠʥʩʢʠʡ ʟʘʣʠʚ / Sakhalin Bay ***  0,06768 0,07422 

ɿʘʧ. ʂʘʤʯʘʪʢʘ / W. Kamchatka 0,00000 ***  0,06556 

ɸʥʘʜʳʨʩʢʠʡ ʣʠʤʘʥ / Anadyrô Estuary 0,00000 0,00000 ***  
 

 

ʈʠʩ. 1. ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʠ ʦʩʦʙʝʡ ʦʙʦʙʱʝʥʥʦʡ 

ʚʳʙʦʨʢʠ (n=161) ʢ ʦʜʥʦʤʫ ʠʟ 

ʜʚʫʭ (ʂ=2) ʠʣʠ ʪʨʝʭ (ʂ=3) ʛʠ-

ʧʦʪʝʪʠʯʝʩʢʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʢʣʘʩʪʝʨʦʚ. ʄʦʜʝʣʴ çAdmixture-

LOCPRIORè, 500 000 ʨʝʧʣʠʢ. 

ʈʘʡʦʥʳ ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ: 1 ï 

ʉʘʭʘʣʠʥʩʢʠʡ ʟʘʣʠʚ, 2 ï ʟʘʧʘʜ-

ʥʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʤʯʘʪʢʠ, 3 ï 

ɸʥʘʜʳʨʩʢʠʡ ʣʠʤʘʥ. 

Fig. 1. Probability of individuals 

of total sample (n=161) to belong 

to one of two (K=2) or three 

(K=3) hypothetic genetic clusters. 

Admixture-LOCPRIOR model, 

500000 replications. Sampling 

localities: 1 ï Sakhalin Bay, 2 ï 

Western Kamchatka, 3 ï Anadyrô 

Estuary. 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʳʨʘʞʝʥʥʳʭ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʠʭ ʧʨʝʛʨʘʜ ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʦʡ ʘʢʚʘʪʦʨʠʠ ʠ 

ʚʦʟʤʦʞʥʦʡ ʙʣʠʟʦʩʪʠ ʨʘʡʦʥʦʚ ʟʠʤʦʚʦʢ ʠ ʧʫʪʝʡ ʤʠ-

Thus, despite the absence of obvious geographical ob-

stacles between two stocks inhabiting the same Sea of 

Okhotsk and despite the possible nearness of their win-
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ʛʨʘʮʠʡ, ʤʝʞʜʫ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʙʝʣʫʭ ʆʭʦʪʩʢʦʛʦ 

ʤʦʨʷ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʝ ʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʛʝʥʝʪʠʯʝ-

ʩʢʦʡ ʦʙʦʩʦʙʣʝʥʥʦʩʪʠ, ʯʝʤ ʤʝʞʜʫ ʛʝʦʛʨʘʬʠʯʝʩʢʠ 

ʨʘʟʜʝʣʝʥʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʆʭʦʪʩʢʦʛʦ ʠ ɹʝʨʠʥʛʦʚʘ 

ʤʦʨʝʡ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʨʘʟʜʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʩʘʤʮʦʚ 

ʠ ʩʘʤʦʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʤʝʞʜʫ 

ʪʨʝʤʷ ʨʘʡʦʥʘʤʠ ʩʦʭʨʘʥʷʶʪʩʷ ʜʣʷ ʦʙʝʠʭ ʛʨʫʧʧ, ʦʜʥʘ-

ʢʦ ʫʨʦʚʝʥʴ ʦʪʣʠʯʠʡ ʩʘʤʮʦʚ ʂʘʤʯʘʪʢʠ ʠ ʉʘʭʘʣʠʥʘ 

(Fst=0,08046) ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʩʘ-

ʤʦʢ ʠʟ ʵʪʠʭ ʨʘʡʦʥʦʚ (Fst= 0,0372). ʇʨʠ ʵʪʦʤ ʚʥʫʪʨʠ 

ʟʘʧʘʜʥʦ-ʢʘʤʯʘʪʩʢʦʡ ʚʳʙʦʨʢʠ ʤʝʞʜʫ ʩʘʤʮʘʤʠ ʠ ʩʘʤ-

ʢʘʤʠ ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ 

ʚ ʯʘʩʪʦʪʘʭ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʝʡ (Fst=0,0356, 

P=0,018), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʳʙʦʨʢʠ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʠʟ 

ʉʘʭʘʣʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʠʟ ɸʥʘʜʳʨʩʢʦʛʦ ʣʠʤʘʥʘ ʛʝʥʝ-

ʪʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʳ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʦʙʦʩʦʙ-

ʣʝʥʥʦʩʪʴ ʩʘʤʦʢ ʢʘʤʯʘʪʩʢʦʡ ʛʨʫʧʧʳ ʦʪ ʩʘʤʦʢ ʠʟ ʉʘ-

ʭʘʣʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ʥʝ ʚʳʷʚʣʷʝʪʩʷ (ʭʦʪʷ, ʢʘʢ ʫʞʝ ʩʢʘ-

ʟʘʥʦ, ʢʨʠʪʝʨʠʡ Fst ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ 

ʢʘʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ) ï ʥʘʠʤʝʥʴʰʝʝ ʟʥʘ-

ʯʝʥʠʝ ʣʦʛʘʨʠʬʤʘ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʚʫʤ 

ʛʨʫʧʧʘʤ (çʘʥʘʜʳʨʩʢʦʡè ʠ çʦʭʦʪʦʤʦʨʩʢʦʡè: LnP= ï

1059,9 ʧʨʠ ʂ=2 ʠ LnP= ï1062,2 ʧʨʠ ʂ=3, ʨʠʩ. 2), ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʘʥʘʣʠʟʝ ʩʘʤʮʦʚ ʧʨʦʜʦʣʞʘʝʪ ʚʳʷʚʣʷʪʴ-

ʩʷ ʦʙʦʩʦʙʣʝʥʥʦʩʪʴ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ: LnP= ï2449,6 

ʧʨʠ ʂ=3 ʠ LnP= ï2485.4 ʧʨʠ ʂ=2, ʨʠʩ. 3).  

tering grounds and migration routes, these two stocks 

have a level of genetic isolation that is as high as the 

level of genetic isolation between the geographically 

separated the Sea of Okhotsk stock and the Bering Sea 

stock. 

It is of importance that separate analyses for males and 

females still showed statistically significant differences 

between the three areas tested. Although the level of 

difference between the Kamchatkaôs west coast beluga 

males and Sakhalin beluga males was two times higher 

(Fst=0.08046) than the level of difference between the 

Kamchatka and Sakhalin females (Fst= 0.0372). Moreo-

ver, there was a significant difference in allele frequen-

cies (Fst=0.0356, P=0.018) between males and females 

of the Kamchatkaôs west coast stock, while there were 

no genetic differences between males and females of the 

Sakhalin Gulf stock or between males and females of the 

Anadyr Estuary stock.  

The clustering method did not reveal any genetic isola-

tion between females of the Kamchatkaôs west coast 

stock and females of the Sakhalin Gulf stock (although 

we have already mentioned that there were statistically 

significant differences in the Fst values) ï two groups 

(the Anadyr and the Sea of Okhotsk ones) had the mini-

mum value of the log probability: LnP= ï1059.9, ʂ=2 

and LnP= ï1062.2, ʂ=3, Fig. 2. However, the analysis 

of males by the clustering method showed isolation of 

all the three groups: LnP= ï2449.6, ʂ=3 and LnP= ï

2485.4, ʂ=2, Fig.3. 
 

 

ʈʠʩ. 2. ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʠ ʦʩʦʙʝʡ ʚ ʚʳʙʦʨʢʝ 

ʩʘʤʦʢ (n=46) ʢ ʦʜʥʦʤʫ ʠʟ 

ʜʚʫʭ (ʂ=2) ʠʣʠ ʪʨʝʭ (ʂ=3) 

ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʛʝʥʝʪʠʯʝ-

ʩʢʠʭ ʢʣʘʩʪʝʨʦʚ. ʄʦʜʝʣʴ ʠ 

ʨʘʡʦʥʳ ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ ï ʩʤ. 

ʨʠʩ. 1. 

Fig. 2. Probability of individ-

uals of sample of females 

(n=46) to belong to one of two 

(K=2) or three (K=3) hypo-

thetic genetic clusters. Model 

and localities ï see fig.1. 

 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʩ ʯʝʤ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ To understand the possible causes of the isolation, fur-
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ʚʳʷʚʣʝʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʚʳʙʦʨʦʢ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ çɹʝʣʫʭʘ-

ɹʝʣʳʡ ʢʠʪè ʀʇʕʕ ʈɸʅ ʇʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʡ 

ʵʢʩʧʝʜʠʮʠʠ ʈɸʅ ʧʦ ʠʟʫʯʝʥʠʶ ʞʠʚʦʪʥʳʭ ʂʨʘʩʥʦʡ 

ʢʥʠʛʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʜʨʫʛʠʭ ʦʩʦʙʦ ʚʘʞ-

ʥʳʭ ʞʠʚʦʪʥʳʭ ʬʘʫʥʳ ʈʦʩʩʠʠ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʫʩ-

ʩʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 

ther research and large sample sizes are required.  

The research was done under the Beluga White 

Whale Program conducted by the Severtsov Institute of 

Ecology and Evolution of the Russian Academy of Sci-

ences, with the support of the Russian Geographical 

Society. The program is part of the Permanent expedi-

tion of Russian Academy of Science studying Red Book 

animals and other focus species of Russia. 
 

 

ʈʠʩ. 3. ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʠ ʦʩʦʙʝʡ ʚ ʚʳʙʦʨʢʝ 

ʩʘʤʮʦʚ (n=111) ʢ ʦʜʥʦʤʫ ʠʟ 

ʜʚʫʭ (ʂ=2) ʠʣʠ ʪʨʝʭ (ʂ=3) 

ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʛʝʥʝʪʠʯʝ-

ʩʢʠʭ ʢʣʘʩʪʝʨʦʚ. ʄʦʜʝʣʴ ʠ 

ʨʘʡʦʥʳ ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ ï ʩʤ. 

ʨʠʩ. 1. 

Fig. 3. Probability of individ-

uals of sample of males 

(n=111) to belong to one of 

two (K=2) or three (K=3) 

hypothetic genetic clusters. 

Model and localities ï see 

fig.1. 
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ʊʨʠʭʠʥʝʣʣʝʟ ʷʚʣʷʝʪʩʷ ʟʦʦʥʦʟʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥ ʚ ʧʨʠʨʦʜʝ ʧʦʚʩʝʤʝʩʪʥʦ ʦʪ ʭʦʣʦʜʥʳʭ ʰʠʨʦʪ ʩʝ-

ʚʝʨʥʦʛʦ ʠ ʶʞʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʜʦ ʵʢʚʘʪʦʨʘ. ɺ ʫʩʣʦʚʠʷʭ 

ɸʨʢʪʠʢʠ ʠ ʨʘʡʦʥʘʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ ʚ ʩʠʣʫ ʠʩʪʦʨʠʯʝʩʢʠ 

ʩʣʦʞʠʚʰʝʛʦʩʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʟʘ-

ʨʘʞʝʥʠʝ ʯʝʣʦʚʝʢʘ ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʦʪ 

ʜʠʢʠʭ ʟʚʝʨʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ɺʧʝʨʚʳʝ ʦ ʪʨʠʭʠʥʝʣʣʝʟʝ ʫ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʙʳʣʦ 

ʫʧʦʤʷʥʫʪʦ ʚ ʂʘʥʘʜʩʢʦʡ ɸʨʢʪʠʢʝ ʚ 1930 ʛʛ. (Proulx J 

2002). ʇʨʠʯʠʥʦʡ ʠʟʫʯʝʥʠʷ ʪʨʠʭʠʥʝʣʣʝʟʘ ʫ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ ʧʦʩʣʫʞʠʣʘ ʚʩʧʳʰʢʘ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʣʶʜʝʡ ʧʦ-

ʩʣʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʠʤʠ ʤʷʩʘ ʤʦʨʞʘ ʚ 1937 ʛ. ʚ ɻʨʝʥʣʘʥ-

ʜʠʠ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʧʝʨʚʳʝ ʩʝʨʦʣʦ-

ʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʏʫʢʦʪʢʠ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʥʦ ʚ 1969 ʛ. ʩʦʪʨʫʜʥʠʢʘʤʠ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʛʝʣʴʤʠʥʪʦʣʦʛʠʠ ʠʤ. ʂ.ʀ. ʉʢʨʷʙʠʥʘ (ɺʀɻʀʉ), 

ʢʦʪʦʨʳʝ ʚʳʷʚʠʣʠ ʫ 27,8% ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʫʧʦʪʨʝʙ-

ʣʷʚʰʠʭ ʚ ʧʠʱʫ ʤʷʩʦ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʠʤʤʫʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ (ɺʦʣʴʬʩʦʥ 1969). ʉ 1994 ʧʦ 1997 ʛʛ. 

ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʫʯʝʥʳʤʠ ʩʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ 

ʧʨʦʛʨʘʤʤʝ çɼʝʪʠ ʉʝʚʝʨʘè ʚ ʰʝʩʪʠ ʠʟ ʜʝʚʷʪʠ ʩʝʚʝʨʥʳʭ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʏʫʢʦʪʢʝ ʚʳʷʚʣʝʥʳ 

ʣʶʜʠ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʪʨʠʭʠʥʝʣʣʝʟʥʳʡ 

ʘʥʪʠʛʝʥ (ʇʦʣʝʪʘʝʚʘ ʠ ʜʨ. 1998). ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʚ 2006 

ʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 6,1% ʞʠʪʝʣʝʡ (ʨʝʩʧʦʥʜʝʥ-

ʪʦʚ) ʩ. ʃʦʨʠʥʦ (ʏʫʢʦʪʩʢʦʛʦ ʨʘʡʦʥʘ, ʏʫʢʦʪʩʢʠʡ ɸʆ), ʫʧʦ-

ʪʨʝʙʣʷʚʰʠʭ ʚ ʧʠʱʫ ʧʨʦʜʫʢʮʠʶ ʤʦʨʩʢʦʛʦ ʟʚʝʨʦʙʦʡʥʦʛʦ 

ʧʨʦʤʳʩʣʘ ʷʚʣʷʶʪʩʷ ʪʨʠʭʠʥʝʣʣʦʥʦʩʠʪʝʣʷʤʠ. ɺ 2008 ʛ. ʚ ʩ. 

ʅʫʥʣʠʥʛʨʘʥ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 2 ʚʩʧʳʰʢʠ ʪʨʠʭʠ-

ʥʝʣʣʝʟʘ, ʟʘʙʦʣʝʣʦ 8 ʯʝʣʦʚʝʢ, ʪʨʠ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ. 

ʀʩʪʦʯʥʠʢʦʤ ʠʥʚʘʟʠʠ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ ʷʚʠ-

ʣʦʩʴ ʚʷʣʝʥʦʝ ʤʷʩʦ ʤʦʨʞʘ. ʅʘ ɸʣʷʩʢʝ ʧʝʨʚʘʷ ʵʧʠʜʝʤʠʷ 

ʪʨʠʭʠʥʝʣʣʝʟʘ, ʢʦʪʦʨʫʶ ʩʚʷʟʳʚʘʶʪ ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʤʷʩʘ 

ʤʦʨʞʝʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ 1975 ʛ. ʚ ʛ. ɹʘʨʨʦʫ (ɸʣʷʩʢʘ) 

(Margolis et al. 1979).  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʧʫʙʣʠʢʘʮʠʠ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʧʠʜʝ-

Trichinosis is a zoonotic disease, which is distribut-

ed in nature ubiquitously, from cold latitudes of the 

northern and southern hemispheres to the equator. 

Under the Arctic conditions of the Extreme North 

due to the nature management traditions humans 

and livestock are infected by wild animals are in-

fected, including marine mammals.For the first 

time, trichinosis in marine mammals was reported 

in Canadian Arctic in the 1930s. (Proulx J 2002). 

The study of mammal trichinosis was caused by an 

outbreak of that disease in humans who consumed 

walrus meat in 1937 in Greenland . 

In the territory of the Russian Federation serologi-

cal studies of indigenous people of Chukotka were 

conducted in 1969 by the scientists of the Russian 

Skryabin Institute of Helminthology (VIGIS), 

which revealed in 27.8% of indigenous people who 

consumed  the meat of marine mammals  positive 

response to one or several immunological reactions 

(ɺʦʣʴʬʩʦʥ 1969). Between 1994 and 1997 Russian 

researchers according to the Federal Program ñThe 

Children of the Northò in six out of the nine north-

ern regions of Russia, including Chukotka people 

wererevealed with a positive reaction to trichinotic 

antigen (ʇʦʣʝʪʘʝʚʘ ʠ ʜʨ. 1998). The studies per-

formed by us in 2006 revealed that 6.1% residents 

(respondents) from Lorino (Chukotsky District; 

Chukotka Autonomous Region), who consumed the 

products of marine mammal harvest are Trichinella 

carriers. In 2008, in the village of Nunlingran 2 

outbreaks of trichinosis were recorded. Eight per-

sons contracted that disease, with three lethal out-

comes. According to tentative data, the source of 

invasion was dried walrus meat. In Alaska, the first 

epidemic associated with consumption of walrus 

meat was recorded in 1975 in the city of Barrow) 

(Margolis et al. 1979).  

The present study addresses the epidemiological 
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ʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʪʨʠʭʠʥʝʣʣʝʟʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʏʫʢʦʪʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʠʱʫ ʧʨʦʜʫʢʮʠʠ ʤʦʨʩʢʦʛʦ 

ʟʚʝʨʦʙʦʡʥʦʛʦ ʧʨʦʤʳʩʣʘ. ɺʳʙʦʨʦʯʥʦʤʫ ʩʝʨʦʣʦʛʠʯʝʩʢʦʤʫ 

ʦʙʩʣʝʜʦʚʘʥʠʶ ʧʦʜʚʝʨʛʥʫʪʦ 259 ʞʠʪʝʣʝʡ ʧʨʠʙʨʝʞʥʳʭ 

ʧʦʩʝʣʢʦʚ ʏʫʢʦʪʢʠ. ʂʘʞʜʳʤ ʞʠʪʝʣʝʤ (ʨʝʩʧʦʥʜʝʥʪʦʤ) ʟʘ-

ʧʦʣʥʷʣʘʩʴ ʘʥʢʝʪʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʷʣʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʙʣʦʢʦʚ 

ʚʦʧʨʦʩʦʚ ʩʦʮʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʢ 

ʫʧʦʪʨʝʙʣʝʥʠʶ ʤʷʩʘ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʩʧʦʩʦʙʫ 

ʝʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ. ɿʘʙʦʨ ʢʨʦʚʠ ʫ ʥʘʩʝʣʝʥʠʷ ʦʩʫʱʝʩʪʚ-

ʣʷʣʩʷ ʤʝʜʧʝʨʩʦʥʘʣʦʤ ʦʢʨʫʞʥʦʡ ʙʦʣʴʥʠʮʳ ʩ. ʃʦʨʠʥʦ. 

ʉʳʚʦʨʦʪʢʫ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʀʌɸ ʠʩʩʣʝʜʦʚʘʣʠ ʚ ʠʤʤʫʥʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɺʀɻʀʉ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʘʥʪʠʛʝʥʘ ʠʟ ʵʢʩʢʨʝʪʦʨʥʦ-

ʩʝʢʨʝʪʦʨʥʳʝʭ ʧʨʦʜʫʢʪʦʚ ʘʨʢʪʠʯʝʩʢʠʭ ʪʨʠʭʠʥʝʣʣ Trichi-

nella native. ʈʝʟʫʣʴʪʘʪʳ ʫʯʠʪʳʚʘʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʧʪʠ-

ʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʆʇ) ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ Multiscan 

MCC/340 (Labsistems) ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 492 ʥʤ. ɼʣʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʆʇ ʚ 

ʨʘʟʚʝʜʝʥʠʠ 1:200 (ʩʢʨʠʥʠʥʛ). 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟ 159 ʦʙʩʣʝʜʦ-

ʚʘʥʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ 46 (28,9%) ʦʢʘʟʘʣʠʩʴ ʩ ʩʝʨʦʧʦʣʦ-

ʞʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʝʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʨʝʥʥʳʭ ʞʠʪʝʣʝʡ, 

ʧʨʠʙʨʝʞʥʦʛʦ ʧʦʩʝʣʢʘ, ʠʤʝʶʱʠʭ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢ-

ʮʠʶ ʥʘ ʘʥʪʠʛʝʥ ʠʩʧʦʣʴʟʫʶʪ ʚ ʧʠʱʫ ʤʷʩʦ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ (ʪʘʙʣ. 1, 2).  

situation with respect to trichinosis in Chukotka 

caused by the consumption of the product of marine 

mammal harvest. A selective serological study cov-

ered 259 residents of the coastal villages of Chu-

kotka. Every respondent completed a form, com-

prising several sets of questions as to some social 

issues and the tendency to consume the meat of 

marine mammals the method for its cooking. The 

blood samples were collected by the employees of 

the village Lorino hospital. `The blood serum was 

analyzed using the ELISA method in the immune 

diagnostic laboratory of VIGIS. The studies were 

performed, using the antigen from the excretion-

secretory products of the Arctic Trichinella native. 

The results were recorded as based on the indices 

of optic density of (OD ) in the spectrophotometer 

Multiscan MCC/340 (Labsistems) at a wave length 

of 492 nm.  For tentative assessment the OD indi-

ces were used in a dilution of 1:200 (screening). 

Analysis of data obtained that out of the 159 exam-

ined respondents 46 (28.9%) showed a seropositive 

reaction. The majority of indigenous people of the 

coastal village with a positive reaction to the anti-

gen consume the meat of various species of mam-

mals, treated in various ways (Table 1, 2).  

ʊʘʙʣ. 1. ʊʠʪʨ ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʫʧʦʪʨʝʙʣʷʶʱʠʭ ʚ ʧʠʱʫ ʤʷʩʦ ʤʦʨʞʘ ʠ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ (ʩʝʥ-

ʪʷʙʨʴ-ʦʢʪʷʙʨʴ, ʩ. ʃʦʨʠʥʦ, ʯʝʣʦʚʝʢ (%)) 

Table 1. Titer of seropositive respondents who have consumed walrus and ringed seal meat (September-October, 

Lorino village, persons (%)) 

ʊʠʪʨ ʩʳʚʦ-

ʨʦʪʢʠ ʢʨʦʚʠ 

Titre of serum 

ʄʦʨʞ / Walrus ʅʝʨʧʘ / Ringed seal 

ɺʘʨʝʥʦʝ 

Boiled 

ʉʳʨʦʝ 

Raw 

ʂʚʘʰʝʥʦʝ 

Fermented 

ɺʷʣʝʥʦʝ 

Dry 

ɺʘʨʝʥʦʝ 

Boiled 

ʉʳʨʦʝ 

Raw 

ɺʷʣʝʥʦʝ 

Dry 

1:100 15(100,0) 7(46,7) 11(73,3) 15(100,0) 15(100,0) 6(40,0) 12(80,0) 

1:200 18(100,0) 10(55,6) 13(72,2) 18(100,0) 18(100,0) 6(33,3) 15(83,3) 

1:400 3(100,0) 3(100,0) 3(100,0) 3(100,0) 3(100,0) 1(33,3) 2(66,7) 

1:800 6(100,0) 4(66,7) 6
100,0) 6(100,0) 6(100,0) 4(66,7) 5(83,3) 

1:1600 3(75,0) 3(75,0) 4(100,0) 4(100,0) 4(100,0) 1(25,0) 1(25,0) 

ɺʩʝʛʦ / Total 45(97,8) 27(58,7) 37(80,4) 46(100,0) 46(100,0) 18(39,1) 35(76,1) 

 

ʀʩʭʦʜʷ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ 

ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʨʠʭʠ-

ʥʝʣʣʝʟʘ ʷʚʣʷʝʪʩʷ ʤʷʩʦ ʤʦʨʞʝʡ (Odobenus rosmarus), ʢʦʣʴ-

ʯʘʪʦʡ ʥʝʨʧʳ (Phoca hispida) ʠ ʣʘʭʪʘʢʘ (Erignathus 

barbatus). ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʧʦʩʦʙ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʤʷʩʘ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʟʘʨʘʞʝʥʠʷ, ʪʦ ʥʘʠʙʦʣʴʰʫʶ 

ʦʧʘʩʥʦʩʪʴ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʳʨʦʝ, ʚʷʣʝ-

ʥʦʝ ʠ ʢʚʘʰʝʥʦʝ ʤʷʩʦ ʤʦʨʩʢʠʭ ʟʚʝʨʝʡ. ɼʘʥʥʳʝ ʩʝʨʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, 

ʨʝʩʧʦʥʜʝʥʪʳ, ʫʧʦʪʨʝʙʣʷʶʱʠʝ ʢʚʘʰʝʥʦʝ ʠʣʠ ʚʷʣʝʥʦʝ ʤʷ-

Based on our own and published data there are 

grounds to believe that the most probable source of 

trichinosis is the meat of the walrus (Odobenus 

rosmarus), ringed seal (Phoca hispida) and the 

bearded seal (Erignathus barbatus). If meat treat-

ment is to be considered as a source of infection as 

a source of infection the most hazardous to human 

health is fresh, dried and fermented meat of marine 

mammals. Data of serological tests support this 

hypothesis ï the respondents  consuming fermented 
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ʩʦ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʠʤʝʶʪ ʩʘʤʳʡ ʚʳʩʦ-

ʢʠʡ ʪʠʪʨ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ 2010 ʛ. 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ. ʃʦʨʠʥʦ ʥʘʤʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʪʨʠʭʠ-

ʥʝʣʣʳ ʫ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ, ʜʦʙʳʪʦʡ ʚ ʄʝʯʠʛʤʝʥʩʢʦʡ ʣʘ-

ʛʫʥʝ ʤʦʨʩʢʠʤʠ ʟʚʝʨʦʙʦʷʤʠ ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʩʦʩʝʜʩʢʦʡ 

ʦʙʱʠʥʳ, ʩʦ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʥʚʘʟʠʠ 15,5 ʣʠʯʠ-

ʥʦʢ ʚ 1 ʛ ʤʳʰʮ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʘʧʨʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞ-

ʙʳ, ʤʷʩʦ ʥʝʨʧʳ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʥʘʩʝʣʝʥʠʝʤ ʚ ʧʠʱʫ. 

ʅʘʤʠ ʩʦʚʤʝʩʪʥʦ ʩ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʧʦʩʝʣʢʘ ʠ ʤʝʜʠʮʠʥ-

ʩʢʠʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʚʳʷʚʣʝʥʦ 12 ʯʝʣʦʚʝʢ, ʫʧʦʪʨʝʙʣʷʚʰʠʭ 

ʚ ʧʠʱʫ ʠʥʚʘʟʠʨʦʚʘʥʥʦʝ ʤʷʩʦ. ʏʝʨʝʟ 27 ʜʥʝʡ ʧʦʩʣʝ ʜʘʥʥʦ-

ʛʦ ʩʦʙʳʪʠʷ ʫ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʞʠʪʝʣʝʡ ʧʦʩʸʣʢʘ ʃʦʨʠʥʦ 

ʙʳʣ ʧʦʚʪʦʨʝʥ ʩʝʨʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ, ʢ ʩʦʞʘʣʝ-

ʥʠʶ, ʚʟʷʪʴ ʢʨʦʚʴ ʫʜʘʣʦʩʴ ʪʦʣʴʢʦ ʫ 6 ʨʝʩʧʦʥʜʝʥʪʦʚ (ʪʘʙʣ. 

2). 

or dried meat of the above mammal species had the 

highest titer. 

When field studies were performed in late Septem-

ber 2010 in the territory of Lorino we revealed 

Trichinella of the ringed seal harvested in the 

Mechigmen Lagoon by marine hunters of the terri-

torial community at a rate of 15.5 larvae per 1 kg of 

the muscle. Despite the ban by the veterinary ser-

vice, the meat of the ringed seal was consumed by 

the population. Jointly with the administration of 

the village and medics, 12 persons were revealed 

who consumed invaded meat. 27 days after the 

event concerned of the above citizens of the village 

of Lorino, a serological blood test was repeated, 

but regrettably, the blood was sampled only in 6 

respondents (Table 2). 

ʊʘʙʣ. 2. ʈʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʞʠʪʝʣʝʡ ʧʦʩ. ʃʦʨʠʥʦ, ʫʧʦʪʨʝʙʣʷʚʰʠʭ ʚ ʧʠʱʫ ʟʘʨʘʞʝʥ-

ʥʦʝ ʤʷʩʦ ʥʝʨʧʳ (ʩʝʥʪʷʙʨʴ-ʦʢʪʷʙʨʴ, 2010 ʛ.) 

Table 2. Results of serological screening of Lorino village dwellers, who have consumed infected meat of ringed 

seals (September-October, 2010) 

ˉ ʘʥʢʝʪʳ 

Questionnaire # 

ɺʦʟʨʘʩʪ (ʣʝʪ) 

Age (years) 

ʇʦʣ 

Sex 

ʅʘʮʠʦʥʘʣʴʥʦʩʪʴ 

Ethnic group 

ʊʠʪʨ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

Titre of serum 

ʜʦ ʧʦʩʣʝ 

5 33 ǀ ʏʫʢʯʘ / Chukchi 1:200 1:3200 

29 54 ǁ ʏʫʢʯʘ / Chukchi 1:100 1:100 

47 25 ǀ ʏʫʢʯʘ / Chukchi 1:200 1:12800 

49 34 ǀ ʕʩʢʠʤʦʩ / Yupik 1:100 1:100 

60 39 ǁ ʏʫʢʯʘ / Chukchi 1:200 1:1600 

98 41 ǀ ʏʫʢʯʘ / Chukchi 1:800 1:1600 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʫ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦʜ ˉ 49 ʠ 29 ʪʠʪ-

ʨʳ ʦʩʪʘʣʠʩʴ ʙʝʟ ʠʟʤʝʥʝʥʠʷ, ʫ ʦʩʪʘʣʴʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʧʦʢʘʟʘʪʝʣʠ ʪʠʪʨʦʚ ʚʦʟʨʦʩʣʠ, ʦʩʦʙʝʥʥʦ ʫ ʨʝʩʧʦʥʜʝʥʪʘ ˉ 

47 ʧʨʦʠʟʦʰʝʣ ʨʝʟʢʠʡ ʧʦʜʲʸʤ ʪʠʪʨʦʚ. ʆʜʥʘʢʦ ʥʠʢʘʢʠʭ 

ʞʘʣʦʙ ʥʘ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʚʳʰʝʫʧʦʤʷʥʫ-

ʪʳʝ ʣʠʮʘ ʥʝ ʧʨʝʜʲʷʚʣʷʣʠ, ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʪʘʢʞʝ ʠ ʚʥʝʰʥʠʝ 

ʧʨʠʟʥʘʢʠ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ.  

ʎʝʣʳʡ ʨʷʜ ʘʚʪʦʨʦʚ (ʇʘʰʫʢ ʠ ʜʨ. 1988, ʇʦʧʦʚ ʠ ʜʨ. 2002, 

ʊʚʝʨʜʦʭʣʝʙʦʚʘ 2005), ʫʩʪʘʥʦʚʠʚʰʠʭ ʩ ʧʦʤʦʱʴʶ ʈʅɻɸ ʩ 

ʘʥʪʠʛʝʥʦʤ ʤʝʩʪʥʦʛʦ ʰʪʘʤʤʘ ʪʨʠʭʠʥʝʣʣ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ 

ʣʠʮ ʩ ʚʳʩʦʢʠʤ ʪʠʪʨʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʚ ʢʨʦʚʠ, ʥʦ 

ʙʝʟ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠʥʚʘʟʠʠ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʨʘʞʝʥʠʷ 

ʪʨʠʭʠʥʝʣʣʘʤʠ ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʠʤʤʫʥʦʣʦʛʠʯʝ-

ʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʢʣʠʥʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʘʷ ʢʘʨʪʠʥʘ ʧʨʠ 

ʜʘʥʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʫ ʞʠʪʝʣʝʡ ʨʷʜʘ ʘʨʢʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ 

ʟʝʤʥʦʛʦ ʰʘʨʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ. ʇʨʦ-

ʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʥʝ ʚʳʷʚʠʣʠ ʫ ʧʦʣʦ-

ʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʱʠʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠ-

As can be seen from the table, respondents ˉ 49 

and 29 showed unchanged titers, in the other re-

spondents the titer increased, particularly respond-

ent ˉ 47 showed a sharp rise in the titers. Howev-

er, the above persons made no complaints of dete-

rioration of their health, nor were there  were any 

symptoms of the disease revealed.  

A number of authors (ʇʘʰʫʢ ʠ ʜʨ. 1988, ʇʦʧʦʚ ʠ 

ʜʨ. 2002, ʊʚʝʨʜʦʭʣʝʙʦʚʘ 2005), found, using  the 

indirect hemagglutination test with the antigen of 

the local Trichinella strain, a high percentage of 

individuals with a high titer of specific antibodies 

in the blood but without clinical manifestations of 

invasion, which indicates that despite relatively 

high indices of indigenous people affected by 

Trichinella, immunological examination rarely 

reveals a pronounced of that disease in residents of 

a number of Arctic regions. Our studies have not 

revealed either any clinical signs of the disease in 
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ʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʧʘʨʘʟʠʪʦʟʘʭ ʫ ʭʦʟʷʠʥʘ ʚʦʟʥʠʢʘʝʪ 

ʥʝʩʪʝʨʠʣʴʥʳʡ ʠ ʥʝʩʪʦʡʢʠʡ ʠʤʤʫʥʠʪʝʪ (ʆʟʝʨʝʮʢʦʚʩʢʘʷ 

1968). ʂʣʘʡʰʝʚʠʯ ʠ ʜʨ. (1997) ʦʪʤʝʯʘʶʪ, ʯʪʦ ʫ ʤʝʩʪʥʳʭ 

ʞʠʪʝʣʝʡ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʂʘʥʘʜʳ, ʉʐɸ ʠ ʈʦʩʩʠʠ ʯʨʝʟ-

ʚʳʯʘʡʥʦ ʨʝʜʢʦ ʨʘʟʚʠʚʘʶʪʩʷ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

çʦʜʫʪʣʦʚʘʪʢʠè, ʭʦʪʷ ʦʥʠ ʧʦʩʪʦʷʥʥʦ ʫʧʦʪʨʝʙʣʷʶʪ ʚ ʧʠʱʫ 

ʥʝ ʧʦʜʚʝʨʛʰʝʝʩʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʤʷʩʦ ʜʠʢʠʭ ʞʠ-

ʚʦʪʥʳʭ. ʕʪʦ ʷʚʣʝʥʠʝ ʘʚʪʦʨʳ ʦʙʲʷʩʥʷʶʪ ʨʘʟʚʠʚʰʠʤʩʷ ʫ 

ʥʠʭ ʥʘʧʨʷʞʝʥʥʳʤ ʥʝʩʪʝʨʠʣʴʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ ʧʨʦʪʠʚ 

ʪʨʠʭʠʥʝʣʣ. 

ɺʝʨʦʷʪʥʦ, ʠʩʪʠʥʥʘʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʪʨʠʭʠʥʝʣʣʸʟʘ 

ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ ʵʥʜʝʤʠʯʥʳʭ ʪʝʨʨʠʪʦ-

ʨʠʷʭ ʨʝʛʠʦʥʦʚ ʈʌ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʦʬʠʮʠʘʣʴʥʦ 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʦʩʢʦʣʴʢʫ ʫ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʣʶʜʝʡ ʪʨʠʭʠʥʝʣʣʸʟʥʘʷ ʠʥʚʘʟʠʷ ʧʨʦ-

ʪʝʢʘʝʪ ʩʫʙʢʣʠʥʠʯʝʩʢʠ, ʙʝʟ ʚʳʨʘʞʝʥʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʩʠʤʧʪʦʤʦʚ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʙʝʩʩʠʤʧ-

ʪʦʤʥʦʝ ʥʦʩʠʪʝʣʴʩʪʚʦè). ɺʳʷʚʣʝʥʠʝ ʠʤʤʫʥʥʦʡ ʧʨʦʩʣʦʡʢʠ 

ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʪʨʠʭʠʥʝʣʣʸʟʘ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʵʧʠʜʝʤʠʯʝ-

ʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʦʯʘʛʘʭ ʪʨʠʭʠʥʝʣʣʸʟʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ 

ʩʧʦʨʘʜʠʯʝʩʢʠ ʚʦʟʥʠʢʘʶʱʠʭ ʵʧʠʜʝʤʠʡ ʵʪʦʛʦ ʘʥʪʨʦʧʦʟʦ-

ʦʥʦʟʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʉʦʚʝʪʘ ʧʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ (North Pa-

cific Research Board, project 0914). 

the positively reacting respondents. In case of para-

sitoses, the host develops a non-sterile and non-

resistant immunity (ʆʟʝʨʝʮʢʦʚʩʢʘʷ 1968). Klaish-

vich et al. (ʂʣʘʡʰʝʚʠʯ ʠ ʜʨ.1997) that the indige-

nous people of the northern Canadian regions, 

United States very rarely develop the clinical signs 

of ñodutlovatkaò, although they constantly con-

sume the meat of wild mammals which was not 

thermally treated. This phenomenon is accounted 

for by the authors by developed in them non-sterile 

immunity against Trichinella. 

Presumably, the true distribution of trichinosis 

among the people dwelling in endemic territories 

of the RF regions, considerably exceeds the offi-

cially registered statistical data because in the ma-

jority of the people trichinosis invasion is subclini-

cal, without specific symptoms of that disease (the 

so-called ñunsymptomatic carriageò). The reveal-

ing of the portion of the population immune to the 

causative agent of trichinosis is of great importance 

in an objective assessment of epidemic situation in 

trichinosis foci and forecast of sporadically devel-

oping epidemic of anthropozoonosis. 

The study was supported by the North Pacific Re-

search Board, project 0914. 
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ɺ ʧʨʦʮʝʩʩʝ ʫʪʠʣʠʟʘʮʠʠ ʪʨʫʧʦʚ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʞʠʚʦʪʥʳʝ, ʢʘʢ ʚʟʨʦʩʣʳʝ, ʪʘʢ ʠ ʠʭ ʣʠʯʠ-

ʥʦʯʥʳʝ ʬʦʨʤʳ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʝʩʪʨʫʢʪʦʨʳ ʧʘʜʘʣʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʰʠʨʦʢʦʝ ʨʘʩʩʝʠʚʘʥʠʝ ʣʠʯʠʥʦʢ ʪʨʠʭʠʥʝʣʣ 

ʚ ʧʨʠʨʦʜʝ, ʦʙʣʝʛʯʘʷ ʠʭ ʜʦʩʪʫʧ ʜʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʠʜʦʚ 

ʛʨʳʟʫʥʦʚ, ʤʝʣʢʠʭ ʠ ʢʨʫʧʥʳʭ ʭʠʱʥʠʢʦʚ (ɹʨʠʪʦʚ 1962, 

ɹʝʩʩʦʥʦʚ 1993). ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʝʪʩʷ ʤʘʣʦ-

ʠʟʫʯʝʥʥʦʡ ʨʦʣʴ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʠ ʨʘʩʩʝʠʚʘʥʠʝ ʪʨʠʭʠʥʝʣʣʝʟʥʦʡ ʠʥʚʘʟʠʠ ʥʘ 

ʤʦʨʩʢʠʭ ʧʦʙʝʨʝʞʴʷʭ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʧʫʙʣʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʨʦʣʠ 

ʨʘʢʦʦʙʨʘʟʥʳʭ, ʤʠʟʠʜ ʠ ʤʦʣʣʶʩʢʦʚ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʧʘʨʘʟʠʪʘʨʥʦʡ ʩʠʩʪʝʤʳ ʪʨʠʭʠʥʝʣʣ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ 

ʏʫʢʦʪʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʳʝ ʤʳʰʝʯʥʳʝ ʣʠʯʠʥʢʠ ʪʨʠʭʠʥʝʣʣ ʘʨʢ-

ʪʠʯʝʩʢʦʛʦ ʠʟʦʣʷʪʘ, ʤʷʩʥʦʡ ʬʘʨʰ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʢʘʧʩʫ-

ʣʠʨʦʚʘʥʥʳʭ ʣʠʯʠʥʦʢ Trichinella nativʘ. 

ɾʠʚʦʪʥʳʝ: ʙʝʣʳʝ ʙʝʩʧʦʨʦʜʥʳʝ ʤʳʰʠ, ʩʝʨʝʙʨʠʩʪʳʝ ʯʘʡ-

ʢʠ, ʩʠʨʠʡʩʢʠʝ ʭʦʤʷʢʠ, ʢʦʪʷʪʘ ʯʫʢʦʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ, ʘʤ-

ʬʠʧʦʜʳ ʨʦʜʘ Anonix ʚʠʜ A. nygax ʠ ʨʦʜʘ Gammaracan-

In the course of utilization of carcasses, inverte-

brates are of importance both adults and their larval 

forms. Numerous destroyers of carrion ensure a 

wide distribution of Trichinella larvae in nature, 

facilitating their access to a great number of rodents, 

small and large carnivores (ɹʨʠʪʦʚ 1962, ɹʝʩʩʦʥʦʚ 

1993). To date the role of invertebrates in the distri-

bution of trichinosis invasion on the sea coast is not 

completely understood. 

The present study addresses the role of crustaceans, 

mysids and mussels in the functioning of the para-

site systems of Trichinella in the coastal zone of 

Chukotka. The study used decapsulated muscle lar-

vae of Trichinella of the Arctic isolate, minced meat 

containing encapsulated larvae Trichinella nativʘ. 

The animals random bred albino mice, herring gulls, 

golden hamsters, kittens of Chukotka population, 

amphipods of the genus Anonix species A. nygax 

and the genus Gammaracanthus species G. Lori-

catus, mysids of the family Mysidacea species Mysis 



ɹʫʢʠʥʘ ʠ ʀʛʠʪʦʚʘ. ɾʠʚʦʪʥʳʝ ï ʜʠʩʩʝʤʠʥʘʪʦʨʳ ʠ ʠʭ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʨʠʭʠʥʝʣʣ ʚ ʧʨʠʙʨʝʞʥʳʭ é 

ʄʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ɻʦʣʘʨʢʪʠʢʠ. 2012. ʊʦʤ 1. 123 

thus ʚʠʜ G. Loricatus, ʤʠʟʠʜʳ ʩʝʤʝʡʩʪʚʘ Mysidacea ʚʠʜ 

Mysis oculata, ʤʠʜʠʠ ʨʦʜʘ Mytilus spp. 

ʄʝʪʦʜʳ: ʦʩʥʦʚʦʡ ʜʣʷ ʨʷʜʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʙʝʩʧʦʟʚʦ-

ʥʦʯʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʷʚʣʷʣʠʩʴ ʬʝʢʘʣʠʠ ʩʝʨʝʙʨʠʩʪʳʭ 

ʯʘʝʢ ʠ ʙʫʨʛʦʤʠʩʪʨʦʚ, ʩʦʜʝʨʞʘʱʠʝ ʞʠʚʳʭ ʜʝʢʘʧʩʫʣʠʨʦ-

ʚʘʥʥʳʭ ʪʨʠʭʠʥʝʣʣ, ʬʘʨʰ ʠʟ ʟʘʨʘʞʝʥʥʦʛʦ ʪʨʠʭʠʥʝʣʣʘʤʠ 

ʤʷʩʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʛʣʦʱʝʥʠʷ ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʣʠʯʠʥʦʢ ʪʨʠʭʠʥʝʣʣ, 

ʚʳʜʝʣʝʥʥʳʭ ʯʝʨʝʟ ʬʝʢʘʣʠʠ ʧʪʠʮ ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ ʠʣʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʝʜʘʥʠʷ ʟʘʨʘʞʝʥʥʦʛʦ ʤʷʩʥʦʛʦ ʬʘʨ-

ʰʘ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ʀʥ-

ʚʘʟʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʯʠʥʦʢ ʪʨʠʭʠʥʝʣʣ, ʥʘʭʦʜʷʱʠʭ-

ʩʷ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʧʦʜʪʚʝʨ-

ʞʜʘʣʠ ʙʠʦʧʨʦʙʦʡ ʥʘ ʙʝʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʤʳʰʘʭ, ʩʠʨʠʡ-

ʩʢʠʭ ʭʦʤʷʢʘʭ ʠʣʠ ʢʦʪʷʪʘʭ. ɹʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ 

ʩʦʜʝʨʞʘʣʠ ʚ ʘʢʚʘʨʠʫʤʘʭ ʩ ʤʦʨʩʢʦʡ ʚʦʜʦʡ, ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ 7-9ęʉ (ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʨʩʢʦʡ ʚʦʜʳ ʫ ʧʦʙʝ-

ʨʝʞʴʷ). ʅʘʩʳʱʝʥʠʝ ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʨʝʩʩʦʨʦʚ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʦʧʳ-

ʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʳ. 

ʆʧʳʪ ʩ ʙʦʢʦʧʣʘʚʘʤʠ: ʚ 2 ʘʢʚʘʨʠʫʤʘ ʩ ʤʦʨʩʢʦʡ ʚʦʜʦʡ 

ʧʦʩʣʝ 2-ʭ ʜʥʝʚʥʦʡ ʛʦʣʦʜʥʦʡ ʜʠʝʪʳ ʧʦʤʝʱʘʣʠ ʙʦʢʦʧʣʘ-

ʚʦʚ, ʚ ʢʦʣʠʯʝʩʪʚʝ 100 ʠ 110 ʵʢʟʝʤʧʣʷʨʦʚ. ɺ ʪʝʯʝʥʠʝ ʩʫ-

ʪʦʢ ʠʤ ʙʳʣʦ ʩʢʦʨʤʣʝʥʦ ʧʦ 3 ʛ ʤʷʩʥʦʛʦ ʬʘʨʰʘ (ʚ 1 ʛ ï 600 

ʣʠʯʠʥʦʢ). ʇʝʨʝʜ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʙʦʢʦʧʣʘʚʦʚ ʪʱʘʪʝʣʴʥʦ 

ʧʨʦʤʳʚʘʣʠ ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʘʢʚʘʨʠʫʤ ʩ ʯʠʩʪʦʡ ʤʦʨʩʢʦʡ 

ʚʦʜʦʡ. ʀʩʩʣʝʜʦʚʘʣʠ ʧʦ 25 ʵʢʟʝʤʧʣʷʨʦʚ ʯʝʨʝʟ ʢʘʞʜʳʝ 1, 

3, 5, 7 ʯʘʩʦʚ, ʜʚʘ ʨʘʟʘ ʯʝʨʝʟ 7 ʯʘʩʦʚ, 3 ʨʘʟʘ ʯʝʨʝʟ 12 ʯʘʩʦʚ 

ʠ ʦʜʠʥ ʨʘʟ ʯʝʨʝʟ 24 ʯʘʩʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ ʩʦ-

ʩʪʘʚʠʣʘ 81 ʯʘʩ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʙʦʢʦʧʣʘʚʳ 

ʘʢʪʠʚʥʦ ʧʦʝʜʘʶʪ ʟʘʨʘʞʝʥʥʦʝ ʤʷʩʦ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʪʧʨʝʧʘʨʠʨʦʚʘʥʥʳʭ ʢʠʰʝʯʥʠʢʦʚ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʧʝʨ-

ʚʳʝ ʯʘʩʳ ʚ ʞʝʣʫʜʢʝ ʙʳʣʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʧ-

ʩʫʣʴʥʳʭ ʪʨʠʭʠʥʝʣʣ (9,43Ñ1,40), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 99,13% 

ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ 

ʪʨʘʢʪʝ. ʀʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʣʠʯʠʥʦʢ ʪʨʠʭʠʥʝʣʣ ʚ ʞʝ-

ʣʫʜʢʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʜʦ 45 ʯʘʩʦʚ ʩ ʥʘʯʘʣʘ ʩʢʘʨʤʣʠʚʘ-

ʥʠʷ. ɺ ʢʠʰʝʯʥʠʢʝ ʙʦʢʦʧʣʘʚʦʚ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʨʠʭʠʥʝʣʣ ʚ ʢʘʧʩʫʣʝ (6,80Ñ0,79) ʥʘʙʣʶʜʘʣʠ ʯʝʨʝʟ 7 ʯʘ-

ʩʦʚ, ʘ ʚ ʬʝʢʘʣʠʷʭ (3,70Ñ0,42) ʯʝʨʝʟ 14 ʯʘʩʦʚ ʩ ʤʦʤʝʥʪʘ 

ʩʢʘʨʤʣʠʚʘʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʠʭʠʥʝʣʣ 

ʩʧʠʨʘʣʝʡ ʦʪʤʝʯʘʣʠ ʚ ʞʝʣʫʜʢʝ ʠ ʬʝʢʘʣʠʷʭ ʯʝʨʝʟ 14 ʯʘʩʦʚ, 

ʘ ʚ ʢʠʰʝʯʥʠʢʝ ʯʝʨʝʟ 21 ʯʘʩ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʈʘʩʩʤʘʪʨʠʚʘʷ 

ʩʦʦʪʥʦʰʝʥʠʝ ʣʠʯʠʥʦʢ ʩʧʠʨʘʣʝʡ ʧʦ ʦʪʜʝʣʘʤ ʢʠʰʝʯʥʠʢʘ ʠ 

ʚʳʜʝʣʝʥʥʳʭ ʚ ʬʝʢʘʣʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʠʭ ʟʥʘʯʝʥʠʝ ʚ ʞʝʣʫʜʢʝ ʦʪʤʝʯʝʥʦ ʯʝʨʝʟ 1 ʯʘʩ (73,33%), ʚ 

ʢʠʰʝʯʥʠʢʝ ʯʝʨʝʟ 57 ʯʘʩʦʚ (50,0%) ʠ ʚ ʬʝʢʘʣʠʷʭ ʯʝʨʝʟ 45 

ʯʘʩʦʚ (57,89%) ʩ ʤʦʤʝʥʪʘ ʟʘʨʘʞʝʥʠʷ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʙʝ-

ʣʳʤ ʙʝʩʧʦʨʦʜʥʳʤ ʤʳʰʘʤ ʟʘʨʘʞʝʥʥʳʭ ʙʦʢʦʧʣʘʚʦʚ (ʚ 

ʩʤʝʩʠ ʩ ʩʝʤʝʥʝʤ ʧʦʜʩʦʣʥʝʯʥʠʢʘ) ʯʝʨʝʟ 21 ʯʘʩ ʠ 45 ʯʘʩʦʚ 

oculata, mussels of the genus Mytilus spp. 

Methods: the basis for a number of experiments with 

invertebrates were the feces of herring gulls and 

glaucaus gulls containing decapsulated Trichinella, 

Trichinella-infected meat. Established experimental-

ly was the possibility of absorbing of the decapsu-

lated Trichinella larvae released from avian feces 

into the aquatic environment or direct consumption 

of the infected minced meat by the above inverte-

brates. The invasion capacity of Trichinella larvae 

found in the gastrointestinal tract of invertebrates 

was supported by a bioassay test on albino random 

bred mice, golden hamsters or kittens. The inverte-

brates were maintained in aquariums with sea water 

at a temperature of 7-9ęʉ (the mean temperature of 

the sea water off the coast). The saturation of the 

water with oxygen was performed with compres-

sors. A more detailed description of the experiments 

is presented in the experimental part of the present 

study.  

Experiment with freshwater shrimps in 2 aquari-

ums with sea water after a two-day starving diet, 

freshwater shrimps were placed (100 and 110 indi-

viduals). During the day they were fed 3 g of 

minced meat (1 g contains 600 larvae). Before the 

study, the freshwater shrimps were thoroughly 

washed and transferred into the aquarium with fresh 

sea water. 25 individuals were examined every 1, 3, 

5, 7 hours, two times after 7 hours, 3 times after 12 

hours and once after 24 hours. The duration of the 

experiment was 81 hours. 

The experiment revealed that freshwater shrimps 

actively consume the infected meat. The investiga-

tion of prepared intestines revealed that during the 

first hours, the stomach contained the highest 

amount capsule Trichinella (9.43Ñ1.40), which ac-

counts for 99.13% of the total amount found in the 

gastrointestinal tract. Encapsulated Trichinella lar-

vae were registered in the stomach up to 45 hours 

since the beginning of feeding. The stomach of 

freshwater shrimps contained the highest amount of 

Trichinella in the capsule (6.80Ñ0.79) after 7 hours, 

and in the feces (3.70Ñ0.42) after 14 hours from the 

time of feeding. The highest amount of Trichinella 

spirals was recorded in the stomach and feces after 

14 and in the intestines, after 21 hours of the exper-

iment. Considering the ratio of the spiral larvae in 

intestine parts and those found in the feces it was 

found that their highest amount in the stomach was 

found after 1 hour (73.33%), ʚin the intestines, after 

57 hours (50.0%) and in the feces after 45 hours 

(57.89%) after infection. The feeding to albino ran-
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ʩ ʤʦʤʝʥʪʘ ʟʘʨʘʞʝʥʠʷ, ʪʘʢ ʠ ʚʳʜʝʣʝʥʥʳʭ ʠʤʠ ʬʝʢʘʣʠʡ 

ʚʳʟʳʚʘʣʦ ʟʘʨʘʞʝʥʠʝ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʫ 66,71%, ʘ ʚʦ ʚʪʦ-

ʨʦʤ ʩʣʫʯʘʝ ʫ 47,50% ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʨʘʟʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʥʚʘʟʠʠ. ʇʦʩʪʘʚʣʝʥʥʳʝ ʙʠʦʧʨʦʙʳ ʥʘ 

ʩʠʨʠʡʩʢʠʭ ʭʦʤʷʢʘʭ ʠ ʢʦʪʷʪʘʭ ʚʳʟʚʘʣʠ 100% ʟʘʨʘʞʝʥʠʝ ʩ 

ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʥʚʘʟʠʠ. 

ʆʧʳʪ ʩ ʤʠʟʠʜʘʤʠ: ʚ ʘʢʚʘʨʠʫʤ ʩ ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʧʦʤʝ-

ʱʘʣʠ ʤʠʟʠʜ ʠ ʚʥʦʩʠʣʠ ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʣʠʯʠʥʦʢ, 

ʦʪʤʳʪʳʭ ʠʟ ʬʝʢʘʣʠʡ ʯʘʝʢ, ʢʦʪʦʨʳʤ ʥʘʢʘʥʫʥʝ ʙʳʣ 

ʩʢʦʨʤʣʝʥ ʤʷʩʥʦʡ ʬʘʨʰ, ʩʦʜʝʨʞʘʱʠʡ ʣʠʯʠʥʦʢ T. nativʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʜʨʫʛʦʡ ʘʢʚʘʨʠʫʤ 

ʧʦʤʝʱʘʣʠ ʪʨʠʭʠʥʝʣʣ, ʚʳʜʝʣʝʥʥʳʭ ʧʫʪʝʤ ʧʝʨʝʚʘʨʠʚʘʥʠʷ 

ʠ ʦʪʤʳʪʳʭ ʬʠʟʨʘʩʪʚʦʨʦʤ. ʄʠʟʠʜ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʯʝ-

ʥʠʝ ʩʫʪʦʢ ʛʦʣʦʜʥʳʤʠ, ʧʦʩʣʝ ʩʤʝʥʳ ʚʦʜʳ ʠʤ ʙʳʣʠ 

ʩʢʦʨʤʣʝʥʳ ʪʨʠʭʠʥʝʣʣʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 500 ʵʢʟʝʤʧʣʷʨʦʚ. 

ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʤʠʟʠʜ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʤʠʢ-

ʨʦʩʢʦʧʠʠ ʪʨʠʭʠʥʝʣʣ ʩʧʠʨʘʣʝʡ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʯʝʨʝʟ ʪʨʠ 

ʯʘʩʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʠʭʠʥʝʣʣ ʩʧʠʨʘʣʝʡ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʯʝʨʝʟ 5-6 ʯʘʩʦʚ ʩ ʥʘʯʘʣʘ ʦʧʳʪʦʚ ʚ ʦʙʦʠʭ 

ʘʢʚʘʨʠʫʤʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʧʨʦʙʳ ʦʢʘʟʘʣʠʩʴ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʤʠ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʩʢʘʨʤʣʠʚʘʥʠʷ ʤʠʟʠʜʘʤ ʪʨʠʭʠ-

ʥʝʣʣ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʬʝʢʘʣʠʡ ʧʪʠʮ, ʪʘʢ ʠ ʪʨʠʭʠʥʝʣʣʘʤʠ, 

ʚʳʜʝʣʝʥʥʳʤʠ ʠʟ ʬʘʨʰʘ ʠ ʩʢʦʨʤʣʝʥʥʳʤʠ ʤʠʟʠʜʘʤ. ʇʦ-

ʩʪʘʚʣʝʥʥʳʝ ʙʠʦʧʨʦʙʳ ʥʘ ʢʦʪʷʪʘʭ ʦʢʘʟʘʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʤʠ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʫ ʥʠʭ 

ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 7,4 ʣʠʯʠʥʢʠ ʚ 1 ʛ ʤʳʰʮ. 

ʆʧʳʪ ʩ ʤʠʜʠʷʤʠ: ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʣ-

ʣʶʩʢʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʠ ʧʨʠʥʘʜʣʝ-

ʞʘʱʠʭ ʢ ʢʣʘʩʩʫ ʜʚʫʩʪʚʦʨʯʘʪʳʝ Bivalvia ʩʝʤʝʡʩʪʚʘ ʤʠʜʠʡ 

Mytilidaʝ ʨʦʜʘ Mytilus spp. ɺ ʘʢʚʘʨʠʫʤ ʩ ʤʠʜʠʷʤʠ ʚ ʢʦ-

ʣʠʯʝʩʪʚʝ 15 ʵʢʟʝʤʧʣʷʨʦʚ ʧʦʩʣʝ 2-ʭ ʜʥʝʚʥʦʡ ʛʦʣʦʜʥʦʡ 

ʜʠʝʪʳ ʚʥʦʩʠʣʠ 1500 ʦʪʤʳʪʳʭ ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʣʠʯʠ-

ʥʦʢ ʪʨʠʭʠʥʝʣʣ. ɺʳʜʝʨʞʠʚʘʣʠ ʩʫʪʢʠ, ʠʟʚʣʝʢʘʣʠ ʠʟ ʚʦʜʳ 

ʠ ʧʦʤʝʱʘʣʠ ʚ ʯʠʩʪʫʶ ʚʦʜʫ. ʀʩʩʣʝʜʦʚʘʣʠ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ. ʊʘʢ ʢʘʢ, ʦʪʧʨʝʧʘʨʠʨʦʚʘʪʴ ʧʝʨʝʜʥʠʡ 

ʦʪʜʝʣ ʢʠʰʝʯʥʠʢʘ ʦʢʘʟʘʣʦʩʴ ʥʝʚʦʟʤʦʞʥʦ, ʪʦ ʠʩʩʣʝʜʦʚʘʣʠ 

ʟʘʜʥʶʶ ʢʠʰʢʫ, ʜʝʣʘʣʠ ʩʤʳʚ ʩ ʤʘʥʪʠʡʥʦʡ ʧʦʣʦʩʪʠ ʠ 

ʤʘʥʪʠʡʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʦʚ ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʦʩʘʜʦʢ ʩ 

ʬʝʢʘʣʠʷʤʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʯʠ-

ʥʦʢ ʪʨʠʭʠʥʝʣʣ ʚ ʪʝʣʝ ʤʦʣʣʶʩʢʘ, ʦʩʪʘʚʰʫʶʩʷ ʯʘʩʪʴ ʢʠ-

ʰʝʯʥʦʡ ʪʨʫʙʢʠ ʚʤʝʩʪʝ ʩ ʪʫʣʦʚʠʱʝʤ ʠ ʥʦʛʫ ʪʱʘʪʝʣʴʥʦ 

ʠʟʤʝʣʴʯʘʣʠ ʠ ʧʝʨʝʚʘʨʠʚʘʨʠʚʘʣʠ ʚ ʠʩʢʫʩʪʚʝʥʥʦʤ ʞʝʣʫ-

ʜʦʯʥʦʤ ʩʦʢʝ (ʀɾʉ), ʦʩʘʜʦʢ ʧʨʦʤʳʚʘʣʠ ʤʝʪʦʜʦʤ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʳʭ ʩʤʳʚʦʚ ʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʣʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʚʫʩʪʚʦʨʯʘʪʳʝ 

ʤʦʣʣʶʩʢʠ ʩʧʦʩʦʙʥʳ ʦʪʬʠʣʴʪʨʦʚʳʚʘʪʴ ʜʝʢʘʧʩʫʣʠʨʦʚʘʥ-

ʥʳʭ ʣʠʯʠʥʦʢ ʪʨʠʭʠʥʝʣʣ, ʚʳʜʝʣʷʝʤʳʭ ʩ ʧʦʤʝʪʦʤ ʧʪʠʮ 

ʠʣʠ ʜʨʫʛʠʤʠ ʪʨʘʥʟʠʪʦʨʥʳʤʠ ʭʦʟʷʝʚʘʤʠ. ʅʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʨʠʭʠʥʝʣʣ ʩʧʠʨʘʣʝʡ ʦʪʤʝʯʝʥʦ ʥʘ ʪʨʝʪʴʠ ʩʫʪ-

ʢʠ ʚ ʩʤʳʚʝ ʩ ʤʘʥʪʠʡʥʦʡ ʧʦʣʦʩʪʠ ʪʝʣʘ ʠ ʚ ʬʝʢʘʣʠʷʭ. ʀʩ-

ʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʪʨʠʭʠʥʝʣʣʦʩʢʦʧʠʠ ʦʩʘʜʢʘ ʧʦʩʣʝ 

ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʪʝʣʘ ʤʦʣʣʶʩʢʦʚ ʚ ʀɾʉ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦ 

dom bred mice of infected freshwater shrimps (in a 

mixture with sunflower seeds) 21 hours and 45 

hours after infection as well as in their feces caused 

infection in the former case in 66.71%, and in the 

latter case in 47.50% of experimental animals with 

varying invasion intensity. The golden hamstersô 

bioassay tests caused 100% infection with varying 

invasion rate. 

Experiments on Mysida: Decapsulated T. nativʘ 

larvae were washed out from feces of gulls that were 

fed by chopped meat containing the larvae the day 

before. These larvae were added to marine water 

aquaria with Mysida. As a positive control, trichina 

extracted by digesting and washed out by physiolog-

ical solution were added to the second aquaria with 

Mysida. The Mysida were 24 hours starving, after 

that water was changed and 500 trichinas were fed 

to them. After 3 hours trichina spirals were regis-

tered in Mysida by compressor microscopy. Maxi-

mum number of trichina spirals was registered 5-6 

hours after the experiment started in bot aquaria. 

Examine of bio-samples were negative for both 

aquaria. Experiment on kittens gave positive results 

in the second case. The kittens had invasion in aver-

age 7.4 larvae on 1 g of mussels. 

Experiments on mussel: in the experiments we used 

mussels dwelling in coastal waters and belonging to 

Bivalvia, family Mytilidaʝ, genus Mytilus spp. In the 

aquarium with mussels (15 individuals) after 2-day 

starving diet, 1500 washed decapsulated Trichinella 

larvae were placed. Ehich were washed out of the 

gull feces. They were maintained for 24 hours, then 

removed from the water placed into pure water. The 

gastrointestinal tract was investigated. Because it 

proved impossible to prepare the fore-intestine, the 

large intestine was investigated, a washing was 

made from the mantle cavity and of the organs and 

the sediment with the feces was examined. To de-

termine a precise amount of Trichinella in the mus-

sel body the remaining portion of the entodermal 

canal jointly with the body and the leg were thor-

oughly minced and digested in the artificial gastric 

juice (AGJ), the precipitate was washed by the 

method of consecutive swabs and examined under 

the microscope. 

The findings demonstrated that mussels are capable 

of filtering decapsulated larvae of Trichinella isolat-

ed with the feces of birds or other transitory hosts. 

The largest number of Trichinella spirals was rec-

orded on the third day in the swab from the mantle 

cavity and in the feces. The investigation was per-

formed by the method of trichinelloscopy of the 
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ʚʩʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʡ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʪʨʠʭʠ-

ʥʝʣʣ ʙʳʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʤʧʨʝʩ-

ʩʦʨʥʳʤ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝʤ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʣʠʯʠʥʦʢ ʪʨʠʭʠʥʝʣʣ ʦʙʥʘʨʫʞʝʥʦ ʯʝʨʝʟ 96 ʯʘʩʦʚ. 

ɺʩʝʛʦ ʙʳʣʦ ʧʦʩʯʠʪʘʥʦ 24 ʣʠʯʠʥʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ 7 ʩʧʠʨʘ-

ʣʝʡ, 15 ʧʦʣʫʩʧʠʨʘʣʝʡ ʠ 2 ʩ ʨʘʟʨʫʰʝʥʥʳʤʠ ʚʥʫʪʨʝʥʥʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʨʘʞʝʥʠʷ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʪʨʠʭʠʥʝʣʣʝʟʦʤ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʠʤʠ ʚ 

ʧʠʱʫ ʤʠʜʠʡ ʜʚʫʭʤʝʩʷʯʥʦʤʫ ʢʦʪʝʥʢʫ ʙʳʣʠ ʩʢʦʨʤʣʝʥʳ 

ʩʦʙʨʘʥʥʳʝ ʟʘ ʜʚʦʝ ʩʫʪʦʢ ʣʠʯʠʥʢʠ ʩʧʠʨʘʣʠ (46 ʵʢʟʝʤʧʣʷ-

ʨʦʚ). ʏʝʨʝʟ ʜʚʘʜʮʘʪʴ ʩʝʤʴ ʜʥʝʡ ʢʦʪʝʥʢʫ ʩʜʝʣʘʣʠ ʵʚʪʘʥʘ-

ʟʠʶ ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʤʳʰʮʳ ʥʘʚʝʩʢʦʡ 50 ʛ. ɺʩʝʛʦ ʦʙʥʘʨʫ-

ʞʝʥʦ 17 ʣʠʯʠʥʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ 9 ʩʧʠʨʘʣʝʡ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʨʠʠ ʦʧʳʪʦʚ ʧʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʟʘʨʘʞʝʥʠʶ ʪʨʠʭʠʥʝʣʣʘʤʠ ʙʝʩʧʦ-

ʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ: ʨʘʢʦʦʙʨʘʟʥʳʭ, ʤʠʟʠʜ ʠ ʤʦʣʣʶʩ-

ʢʦʚ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʚʳʷʚʠʪʴ ʨʦʣʴ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʠ ʧʘʨʘʟʠʪʘʨʥʦʡ ʩʠʩʪʝʤʳ ʪʨʠʭʠʥʝʣʣ. ʋʯʘ-

ʩʪʠʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʮʠʨʢʫʣʷʮʠʠ ʪʨʠʭʠ-

ʥʝʣʣʝʟʘ ʫ ʥʘʟʝʤʥʳʭ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥ-

ʥʳʤ ʬʘʢʪʦʤ (ʋʚʘʣʠʝʚʘ 1976, ʉʘʧʫʥʦʚ 1992, ʆʜʦʝʚʩʢʘʷ 

2010, 2011, ɹʫʢʠʥʘ 2011). ʄʝʥʝʝ ʠʟʫʯʝʥʥʳʤ ʷʚʣʷʝʪʩʷ 

ʚʦʧʨʦʩ ʦ ʨʦʣʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʧʝʨʝʜʘʯʝ ʪʨʠʭʠʥʝʣʣ ʚ 

ʚʦʜʥʳʭ ʙʠʦʮʝʥʦʟʘʭ. ʇʦʵʪʦʤʫ ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʚʥʦʩʷʪ ʷʩʥʦʩʪʴ ʚʦ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʵʧʠʟʦʦʪʦʣʦ-

ʛʠʠ ʪʨʠʭʠʥʝʣʣʝʟʘ ʚ ʤʦʨʩʢʠʭ ʙʠʦʮʝʥʦʟʘʭ. 

ɻʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʦʟʙʫʜʠʪʝʣʷ ʠʥʚʘʟʠʠ ʚ ʧʨʠʙʨʝʞ-

ʥʳʭ ʤʦʨʩʢʠʭ ʙʠʦʮʝʥʦʟʘʭ ʷʚʣʷʶʪʩʷ ʪʨʫʧʳ ʠ ʪʫʰʠ ʤʦʨ-

ʩʢʠʭ ʠ ʥʘʟʝʤʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʦʪʭʦʜʳ ʦʭʦʪʥʠʯʴʝʛʦ 

ʧʨʦʤʳʩʣʘ, ʩʙʨʘʩʳʚʘʝʤʳʝ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʚ ʤʦʨʝ, 

ʦʜʥʘʢʦ ʪʘʢʠʝ ʪʨʘʥʟʠʪʥʳʝ ʧʝʨʝʥʦʩʯʠʢʠ ʧʘʨʘʟʠʪʘ ʢʘʢ ʨʘ-

ʢʦʦʙʨʘʟʥʳʝ ʠ ʤʦʣʣʶʩʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʶ ʥʘ ʘʨʢʪʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ 

ʧʫʪʠ ʮʠʨʢʫʣʷʮʠʠ ʪʨʠʭʠʥʝʣʣ ʚ ʚʦʜʥʳʭ ʙʠʦʮʝʥʦʟʘʭ ʧʦ 

ʪʨʦʬʠʯʝʩʢʠʤ ʮʝʧʷʤ ʟʘ ʩʯʝʪ ʪʨʘʥʟʠʪʥʳʭ ʭʦʟʷʝʚ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʦʟʚʦʥʦʯ-

ʥʳʝźʙʝʩʧʦʟʚʦʥʦʯʥʳʝ, ʪʨʫʧʳ ʧʦʟʚʦʥʦʯʥʳʭ ź ʙʝʩʧʦʟʚʦ-

ʥʦʯʥʳʝ ź ʧʦʟʚʦʥʦʯʥʳʝ. ɿʘ ʩʯʝʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʥʦʩ-

ʯʠʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʮʠʨʢʫʣʷʮʠʷ ʠ ʧʝʨʝʜʘʯʘ ʣʠ-

ʯʠʥʦʢ ʛʝʣʴʤʠʥʪʦʟʘ ʧʦ ʪʨʦʬʠʯʝʩʢʠʤ ʮʝʧʷʤ, ʥʦ ʠ ʧʦʪʝʥ-

ʮʠʘʣʴʥʦ ʫʜʣʠʥʷʶʪʩʷ ʩʨʦʢʠ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦ-

ʩʪʠ ʣʠʯʠʥʦʢ ʛʝʣʴʤʠʥʪʘ, ʧʨʦʜʣʝʚʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʘ ʩʯʝʪ ʫʜʣʠʥʝʥʠʷ ʪʨʦʬʠʯʝ-

ʩʢʠʭ ʩʝʪʝʡ ʩʦʯʣʝʥʦʚ ʚʦʜʥʦʛʦ ʙʠʦʮʝʥʦʟʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ-

ʩʷ ʧʦʧʘʜʘʥʠʝ ʣʠʯʠʥʦʢ ʪʨʠʭʠʥʝʣʣ ʚ ʦʨʛʘʥʠʟʤ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʭ ʭʦʟʷʝʚ ï ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʉʦʚʝʪʘ ʧʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ (North 

Pacific Research Board, project 0914). 

precipitate after the digestion of the mussle body in 

the AGJ, revealed that at all the observation dates, 

the numbers of isolated Trichinella were substantial-

ly higher compared with the compressor microsco-

py. The highest number of Trichinella larvae was 

found after 96 hours. A total of 24 larvae were 

counted, including 7 spirals, 15 semi-spirals and 2 

with destroyed internal structures. In order to study 

the possibility of infecting mammals with trichinosis 

upon consumption of mussel, a two-month-old kit-

ten was fed spiral larvae collected for two days (46 

individuals). After 27 days the kitten was narcotized 

and the muscles were investigated with a sample of 

50 g. A total of 17 larvae were found, including 9 

spirals.  

The laboratory experiments on Trichinella infection 

of invertebrates, crustaceans and mussels revealed 

the role of each species in the functioning of Trichi-

nella parasitic system. .The involvement of inverte-

brates in the circulation of trichinosis in terrestrial 

animals is a generally accepted fact. (ʋʚʘʣʠʝʚʘ 

1976, ʉʘʧʫʥʦʚ 1992, ʆʜʦʝʚʩʢʘʷ 2010, 2011, ɹʫ-

ʢʠʥʘ 2011). Less understood is the role of inverte-

brates in the transmission of Trichinella in aquatic 

biocoenosis. Hence, our studies clarify a number of 

issues of epizootics of trichinosis in marine biocoe-

nosis. 

The main causative agent of invasion in coastal sea 

biocoenosis and the carrion and carcasses of marine 

and terrestrial mammals, hunting waste dumped by 

the local people to the sea, however such transitory 

transmitters of the parasite as crustaceans and mus-

sels promotes its distribution in the Arctic areas. The 

proposed circulation pathways of Trichinella in 

aquatic biocenoses along the trophic chains through 

transit hosts can be presented as follows 

źinvertebrates, vertebrate carcasses ź inverte-

brates ź vertebrates. Mechanical transmitters are 

responsible not only for the circulation and trans-

mission of helminthiasis larvae along the trophic 

pathways but also the duration of viability of hel-

minth larvae are prolonged, and the duration of its 

life cycle is prolonged due to lengthening of the 

trophic chains of the co-members of the biocoenosis 

concerned and Trichinella larvae find themselves in 

the body of potential hosts ï marine mammals.. 

The study was supported by The North Pacific Re-

search Board, project 0914). 
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ʂʘʢ ʩʦʚʨʝʤʝʥʥʳʡ, ʪʘʢ ʠ ʠʩʪʦʨʠʯʝʩʢʠʡ ʘʨʝʘʣ ʩʝʨʳʭ 

ʢʠʪʦʚ ʚ ʉʝʚʝʨʥʦʡ ʇʘʮʠʬʠʢʝ ʚ ʧʝʨʠʦʜ ʥʘʛʫʣʘ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥ (ʊʦʤʠʣʠʥ 1957, ɹʝʨʟʠʥ ʠ ɹʣʦʭʠʥ 1986), ʥʦ ʠʤʝ-

ʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʘʨʰʨʫʪʘʭ ʤʠʛʨʘʮʠʡ ʠ 

ʤʝʩʪʘʭ ʟʠʤʦʚʢʠ ʫ ʧʦʙʝʨʝʞʴʷ ɸʟʠʠ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ 

ʜʚʫʭ ʩʪʘʜ ʩʝʨʳʭ ʢʠʪʦʚ (ʢʦʨʝʡʩʢʦʛʦ ʠ ʢʘʣʠʬʦʨʥʠʡʩʢʦ-

ʛʦ) ʙʳʣʦ ʧʦʩʪʫʣʠʨʦʚʘʥʦ ʝʱʸ ʚ ʥʘʯʘʣʝ 20 ʚ., ʠ ʩʦʤʥʝ-

ʥʠʡ ʥʝ ʚʳʟʳʚʘʣʦ (ɿʝʥʢʦʚʠʯ 1934, ʊʦʤʠʣʠʥ 1957). ɸ.ɸ. 

Both present-day and historical range of the gray 

whale in the North Pacific in the course of feeding has 

been well understood (ʊʦʤʠʣʠʥ 1957, ɹʝʨʟʠʥ ʠ ɹʣʦ-

ʭʠʥ 1986), but information is lacking as to the migra-

tion routes on the wintering grounds off the Asian 

coast. The existence of two stocks of gray whales (Ko-

rean and Californian) was proposed back in the early 

20th century (ɿʝʥʢʦʚʠʯ 1934, ʊʦʤʠʣʠʥ 1957). A.A. 
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ɹʝʨʟʠʥ (1974) ʥʘʟʚʘʣ çʩʪʘʜʘè ʩʝʨʳʭ ʢʠʪʦʚ ʘʤʝʨʠʢʘʥ-

ʩʢʦʡ ʠ ʘʟʠʘʪʩʢʦʡ ʧʦʧʫʣʷʮʠʷʤʠ, ʧʦʟʜʥʝʝ ʠʭ ʩʪʘʣʠ 

ʥʘʟʳʚʘʪʴ ʢʘʣʠʬʦʨʥʠʡʩʢʦ-ʯʫʢʦʪʩʢʦʡ ʠ ʢʦʨʝʡʩʢʦ-

ʦʭʦʪʩʢʦʡ ʧʦʧʫʣʷʮʠʷʤʠ, ʘ ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʩʪʦʯʥʦʡ ʠ ʟʘʧʘʜʥʦʡ. ʇʨʦʚʝʜʝʥʥʳʝ ʚ 

ʥʘʯʘʣʝ 21 ʚ. ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ, 

ʯʪʦ ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʠʤʝʶʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʨʘʟʣʠʯʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʬʘʢʪ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ ʟʘʧʘʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʩʪʘʚʠʪʩʷ ʧʦʜ ʩʦʤʥʝʥʠʝ, 

ʚ ʦʩʥʦʚʥʦʤ, ʧʦʩʣʝ ʥʝʦʜʥʦʢʨʘʪʥʳʭ ʚʩʪʨʝʯ ʩʝʨʳʭ ʢʠʪʦʚ 

ʠʟ ʛʨʫʧʧʠʨʦʚʢʠ ʥʘʛʫʣʠʚʘʶʱʠʡʩʷ ʫ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʉʘʭʘʣʠʥʘ, ʥʘ ʤʝʩʪʘʭ ʟʠʤʦʚʢʠ ʚ ʂʘʣʠʬʦʨʥʠʠ. ʅʘʛʫʣʴ-

ʥʳʡ ʘʨʝʘʣ ʚʦʩʪʦʯʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʨʦʩʩʠʡʩʢʠʭ ʤʦʨʷʭ 

ʦʭʚʘʪʳʚʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʙʨʝʞʥʳʝ ʚʦʜʳ ʏʫʢʦʪʢʠ ʠ 

ʂʦʨʷʢʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʧʨʠʤʝʨʥʦ ʜʦ 60 ̄ʩʰ, ʠ ʚ ʵʪʦʡ 

ʨʘʙʦʪʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʘ ʨʝ-

ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʨʦʩʩʠʡʩʢʠʭ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ (ʖ-ɿ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ, 

ʆʭʦʪʩʢʦʛʦ, ʗʧʦʥʩʢʦʛʦ ʤʦʨʝʡ ʠ ʉ-ɿ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘ-

ʥʘ), ʚʥʝ ʏʫʢʦʪʩʢʦʛʦ ʧ-ʦʚʘ. ʉ.ʇ. ʂʨʘʰʝʥʠʥʥʠʢʦʚ (1755) 

ʧʨʠʚʦʜʠʪ ʩʚʝʜʝʥʠʷ ʦ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʠ ʩʝʨʳʭ ʢʠʪʦʚ ʚ 

ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʠ ʫ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ ʚ 

18 ʚ. ɺ 19 ʚ. ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʚʝʣʩʷ ʘʢʪʠʚʥʳʡ ʢʠʪʦ-

ʙʦʡʥʳʡ ʧʨʦʤʳʩʝʣ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʛʨʝʥʣʘʥʜʩʢʠʭ ʠ ʷʧʦʥ-

ʩʢʠʭ ʛʣʘʜʢʠʭ ʢʠʪʦʚ, ʥʦ ʠ ʩʝʨʳʝ ʢʠʪʳ ʪʘʢʞʝ ʷʚʣʷʣʠʩʴ 

ʦʙʲʝʢʪʦʤ ʵʪʦʛʦ ʧʨʦʤʳʩʣʘ. ɺ 20 ʚ. ʧʨʦʤʳʩʝʣ ʩʝʨʳʭ 

ʢʠʪʦʚ ʧʨʦʜʦʣʞʘʣʩʷ ʚ ʚʦʜʘʭ ʗʧʦʥʠʠ ʠ ʂʦʨʝʠ ʜʦ 1966 ʛ. 

ʀʥʪʝʥʩʠʚʥʳʡ ʧʨʦʤʳʩʝʣ ʥʘ ʤʝʩʪʘʭ ʨʘʟʤʥʦʞʝʥʠʷ ʧʨʠ-

ʚʝʣ ʢ ʧʦʯʪʠ ʧʦʣʥʦʤʫ ʠʩʪʨʝʙʣʝʥʠʶ ʟʘʧʘʜʥʦʡ ʧʦʧʫʣʷ-

ʮʠʠ, ʠ ʚʩʪʨʝʯ ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʥʝ ʙʳʣʦ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ (ʊʦʤʠʣʠʥ 1957). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʘʛʫʣʴʥʳʡ ʘʨʝʘʣ ʟʘʧʘʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʩʝʨʳʭ ʢʠʪʦʚ ʚ 18 

- ʥʘʯʘʣʝ 20 ʚʚ. ʦʭʚʘʪʳʚʘʣ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʆʭʦʪʩʢʦʝ 

ʤʦʨʝ. 

ʉʚʝʜʝʥʠʡ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʨʦʩʩʠʡʩʢʠʭ 

ʚʦʜʘʭ ʚʥʝ ʏʫʢʦʪʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʛʜʝ ʦʥʠ ʥʠʢʦʛʜʘ ʥʝ 

ʠʩʯʝʟʘʣʠ, ʥʝ ʧʦʩʪʫʧʘʣʦ ʜʦ ʥʘʯʘʣʘ 1950-ʭ ʛʛ., ʢʦʛʜʘ ʩʝ-

ʨʳʝ ʢʠʪʳ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʚ ʇʨʠʤʦʨʴʝ, ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ (Votrogov nad Bogoslovskaya 1986) (ʊʘʙʣ. 1). 

ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ 20 ʣʝʪ (1957-1976 ʛʛ.) ʚʩʪʨʝʯ 

ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ ʈʦʩʩʠʠ ʚʥʝ ʏʫ-

ʢʦʪʩʢʦʛʦ ʧ-ʦʚʘ ʥʝ ʙʳʣʦ. ʅʝʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʚʥʳʝ 

ʘʚʠʘʫʯʝʪʳ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʦʚʝʜʝʥʥʳʝ ʄʦ 

ʊʀʅʈʆ ʚ 1968-1969 ʛʛ., ʠ ʊʀʅʈʆ-ʮʝʥʪʨ  ʚ 1979-1983 

ʛʛ. (ɹʝʨʟʠʥ ʠ ɺʣʘʜʠʤʠʨʦʚ 1989), ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʆʭʦʪ-

ʩʢʦʤ ʤʦʨʝ ʚʩʪʨʝʯʝʥʦ ʥʝ ʙʳʣʦ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 1967 ʛ. 

(4 ʩʝʨʳʭ ʢʠʪʘ ʚ ʊʫʛʫʨʩʢʦʤ ʟʘʣʠʚʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ) 

(ɹʝʨʟʠʥ 1974), ʥʦ ʠ ʵʪʘ ʚʩʪʨʝʯʘ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʝ. ɺ 

ʪʦʞʝ ʚʨʝʤʷ, ʨʝʛʫʣʷʨʥʳʝ ʚʩʪʨʝʯʠ ʩʝʨʳʭ ʢʠʪʦʚ ʥʘ ʂʫ-

ʨʠʣʴʩʢʠʭ ʦ-ʚʘʭ, ʶʞʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʂʘʤʯʘʪʢʠ ʠ ʚ 

ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ (ʂʦʤʘʥʜʦʨʩʢʠʝ ʦ-

Berzin (ɸ.ɸ. ɹʝʨʟʠʥ 1974) referred to the stocks of 

gray whales as the American and Asian populations, 

and subsequently they were named the Californian-

Chukotka and Korean ï Sea of Okhotsk populations, 

And in the English language literature, respectively, 

eastern and western. The genetic studies performed in 

the 21st century confirmed that those populations have 

genetic differences. Along with that, recently, the fact 

of the existence of the western population is ques-

tioned, mainly upon repeated sightings of gray whales 

from the group feeding off north-eastern Sakhalin, on 

the wintering grounds in California. The feeding range 

of the eastern population in the Russian seas mainly 

covers the coastal waters of Chukotka and the Koryak 

coast, roughly up to 60ÁN, and is not considered in the 

present study. The present study is an attempt to re-

construct the spatial-temporal properties of the distri-

bution of gray whales in the Russian Far-Eastern Seas 

(the SW Bering Sea, of the seas of Okhotsk, Sea of 

Japan and the NW Pacific), outside the Chukchi Sea. 

S.P. Krasheninnikov (ʉ.ʇ. ʂʨʘʰʝʥʠʥʥʠʢʦʚ 1755) 

reports information about numerous whales sighted in 

the Sea of Okhotsk and off the eastern coast of Kam-

chatka in the 18th century. In the 19th century in the 

Sea of Okhotks active whaling mainly involved 

Greenland and Japanese baleen whales , but gray 

whales were also hunted off Japan and Korea until 

1966. Intensive hunt on breeding grounds caused al-

most complete extermination of the western popula-

tion, and for a long time gray whales were not sighted 

in the Sea of Okhotsk (ʊʦʤʠʣʠʥ 1957). Hence, the 

feeding range of the gray whale western population in 

the 18th ï 20th centuries covered mostly the Sea of 

Okhotsk. 

There had been s no information available about the 

presence of gray whales in the Russian waters outside 

Chukotka where they never disappeared since the 

1950s when gray whales were sighted Primorye in the 

Peter the Gray Bay (Votrogov and Bogoslovskaya 

1986) (Table 1). In the course of the subsequent 20 

years (1957-1976) no sightings of gray whales in the 

Far-Eastern seas of Russia outside of the Chukchi 

Peninsula were recorded. Despite intensive aerial sur-

veys of mammals conducted by MoTINRO in 1968-

1969 and TINRO-Center in 1979-1983 (ɹʝʨʟʠʥ ʠ 

ɺʣʘʜʠʤʠʨʦʚ 1989), no gray whales were sighted in 

the Sea of Okhotsk except 1967 (4 gray whales in the 

Tugur Bay of the Sea of Okhotsk ) (ɹʝʨʟʠʥ 1974), but 

that sighting is doubtful. At the same time, gray 

whales were regularly sighted off the Kuril Islands 

and of the southern extremity of Kamchatka and 

southwestern Bering Sea (the Commander Islands) 

occurred since the late 1970s. .In fact, some individual 



Burdin. Distribution of the gray whales in the Russian Far East seas outside of Chukotka Peninsula 

128 Marine Mammals of the Holarctic. 2012. Vol. 1. 

ʚʘ) ʩʪʘʣʠ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʢʦʥʮʘ 1970 ʛʛ. ʊʘʢ, ʦʜʠʥʦʯʥʳʝ 

ʩʝʨʳʝ ʢʠʪʳ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʚ 1976 ʠ 1978 ʛʛ. ʫ ʦ. 

ʄʝʜʥʳʡ (ʂʦʤʘʥʜʦʨʩʢʠʝ ʦ-ʚʘ) (Votrogov and 

Bogoslovskaya 1986, ʉʤʠʨʠʥ 2007), ʠ ʚ 1979 ʛ. ʫ ʶʛʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ (ɹʝʨʟʠʥ ʠ ɺʣʘʜʠʤʠ-

ʨʦʚ 1989, Blokhin et al. 1985) (ʊʘʙʣ. 1).  

ʇʝʨʚʦʝ ʢʨʫʧʥʦʝ ʥʘʛʫʣʴʥʦʝ ʩʢʦʧʣʝʥʠʝ ʩʝʨʳʭ ʢʠʪʦʚ (20 

ʦʩʦʙʝʡ) ʫ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʘʭʘʣʠʥʘ ʙʳ-

ʣʦ ʦʪʤʝʯʝʥʦ ʚ 1983 ʛ., ʥʦ ʨʘʙʦʪʥʠʢʠ ʤʘʷʢʘ ʇʠʣʴʪʫʥ 

ʩʪʘʣʠ ʦʪʤʝʯʘʪʴ ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʨʘʡʦʥʝ ʤʘʷʢʘ ʩ 1981 ʛ. 

(ɹʝʨʟʠʥ ʠ ɺʣʘʜʠʤʠʨʦʚ 1989), ʢ ʵʪʦʤʫ ʞʝ ʧʝʨʠʦʜʫ ʦʪ-

ʥʦʩʷʪʩʷ ʠ ʥʦʚʳʝ ʚʩʪʨʝʯʠ ʢʠʪʦʚ ʚ ʇʨʠʤʦʨʴʝ ʠ ʫ ʶʞʥʦʡ 

ʦʢʦʥʝʯʥʦʩʪʠ ʉʘʭʘʣʠʥʘ, ʚ ʧʨʦʣʠʚʝ ʃʘʧʝʨʫʟʘ (Votrogov 

and Bogoslovskaya 1986). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ 1983 ʛ. ʩʝ-

ʨʳʝ ʢʠʪʳ ʚʩʪʨʝʯʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤʫ ʘʨʝʘʣʫ ʚ 

ʆʭʦʪʩʢʦʤ ʤʦʨʝ (ʊʘʙʣ. 1 ʠ 2). 

ɺ 20 ʚ. ʚʩʪʨʝʯ ʩʝʨʳʭ ʢʠʪʦʚ ʫ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʂʘʤʯʘʪʢʠ ʥʝ ʦʪʤʝʯʝʥʦ ʚʧʣʦʪʴ ʜʦ ʩʝʨʝʜʠʥʳ 1990-ʭ ʛʛ. 

ɿʝʥʢʦʚʠʯ (1934) ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʶʞʥʝʝ ʙ. ɻʣʫʙʦʢʦʡ 

(ʂʦʨʷʢʩʢʦʝ ʧʦʙʝʨʝʞʴʝ) ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʝ ʫʩʠʣʠʷ 

ʢʠʪʦʙʦʝʚ ʧʦ ʧʦʠʩʢʫ ʧʨʦʤʳʩʣʦʚʳʭ ʢʠʪʦʚ, ʩʝʨʳʭ ʢʠʪʦʚ 

ʥʝʪ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ɿʝʥʢʦʚʠʯ (1934), ʜʝʣʘʝʪ ʚʳʚʦʜ, ʯʪʦ 

ʜʚʘ ʩʪʘʜʘ ʩʝʨʳʭ ʢʠʪʦʚ (ʢʦʨʝʡʩʢʦʝ ʠ ʢʘʣʠʬʦʨʥʠʡʩʢʦʝ) 

ʥʝ ʩʤʝʰʠʚʘʶʪʩʷ. ɸʥʘʣʦʛʠʯʥʦʝ ʤʥʝʥʠʝ ʚʳʩʢʘʟʳʚʘʣ 

ʊʦʤʠʣʠʥ (1957). ʅʦ ʧʦ ʤʝʨʝ ʧʦʷʚʣʝʥʠʷ ʩʝʨʳʭ ʢʠʪʦʚ ʫ 

ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ, ʚʦʟʥʠʢʣʦ ʤʥʝʥʠʝ, ʯʪʦ ʧʦʧʫʣʷʮʠʠ 

ʤʦʛʫʪ ʟʜʝʩʴ ʩʤʝʰʠʚʘʪʴʩʷ, ʦʜʥʘʢʦ, ʜʘʥʥʳʭ, ʧʦʜʪʚʝʨ-

ʞʜʘʶʱʠʭ, ʯʪʦ ʚʦʩʪʦʯʥʘʷ ʂʘʤʯʘʪʢʘ ʤʦʞʝʪ ʙʳʪʴ ʤʝʩʪʦʤ 

çʚʩʪʨʝʯʠè ʜʚʫʭ ʧʦʧʫʣʷʮʠʡ, ʧʦʢʘ ʥʝʪ. ɺ ʪʘʙʣ. 1 ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʥʘʤ ʜʘʥʥʳʝ ʧʦ ʚʩʪʨʝʯʘʤ ʩʝ-

ʨʳʭ ʢʠʪʦʚ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʘʭ ʈʦʩʩʠʠ ʶʞʥʝʝ 60ʩ̄.ʰ., 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʝʩʪ ʧʦʩʪʦʷʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫ ʩʝ-

ʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʉʘʭʘʣʠʥʘ, ʠ ʫ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʂʘʤʯʘʪʢʠ ʚ ʙ. ɺʝʩʪʥʠʢ ʠ ʙ. ʆʣʴʛʘ, ʛʜʝ ʩʝʨʳʝ ʢʠʪʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʝʞʝʛʦʜʥʦ ʠ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ (ɹʝʨ-

ʟʠʥ 1989, Tyurneva et al. 2009). ʍʨʦʥʦʣʦʛʠʷ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʷ ʘʨʝʘʣʘ ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ 

ʈʦʩʩʠʠ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 2. ʂʘʢ ʚʠʜʥʦ, ʫʞʝ ʚ ʥʘʯʘʣʝ 

1980-ʭ ʛʛ. ʚʩʪʨʝʯʠ ʩʝʨʳʝ ʢʠʪʳ ʦʪʤʝʯʝʥʳ ʚʦ ʚʩʝʭ ʤʦʨʷʭ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ. ʅʦ ʩ ʥʘʯʘʣʘ 1990-ʭ ʛʛ. ʚ 

ʗʧʦʥʩʢʦʤ ʤʦʨʝ ʚʩʪʨʝʯ ʩʝʨʳʭ ʢʠʪʦʚ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʦ, ʭʦʪʷ ʚ ʮʝʣʦʤ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ, ʠ ʢʦ-

ʣʠʯʝʩʪʚʦ ʚʩʪʨʝʯ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʩʪʨʝʯʝʥʥʳʭ ʦʩʦʙʝʡ 

ʥʝʫʢʣʦʥʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ.  

ʇʨʠʚʝʜʸʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʣʝʪ-

ʥʝʛʦ ʘʨʝʘʣʘ ʦʙʠʪʘʥʠʷ ʩʝʨʦʛʦ ʢʠʪʘ ʚ ʨʦʩʩʠʡʩʢʠʭ ʚʦʜʘʭ 

ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ: ʤʝʩʪʘ ʥʘʛʫʣʘ, ʛʜʝ ʞʠʚʦʪʥʳʝ ʫʩʠʣʝʥʥʦ 

ʢʦʨʤʷʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝ-

ʤʝʥʠ ʩ ʢʦʥʮʘ ʤʘʷ ʧʦ ʥʦʷʙʨʴ (ʧʨʠʙʨʝʞʥʳʝ ʚʦʜʳ ʏʫʢʦʪ-

ʢʠ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʉʘʭʘʣʠʥ), ʠ ʪʨʘʥʟʠʪʥʳʝ ʨʘʡʦ-

ʥ ,r ʛʜʝ ʢʠʪʳ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʵʧʠʟʦʜʠʯʝʩʢʠ, ʜʦʣʛʦ ʥʝ 

gray whales were sighted in 1976 and 1978 off the 

Medny Island (the Commander Islands) (Votrogov 

and Bogoslovskaya 1986, ʉʤʠʨʠʥ 2007), and in the 

1979 off the southeastern coast of Kamchatka (ɹʝʨʟʠʥ 

ʠ ɺʣʘʜʠʤʠʨʦʚ 1989, Blokhin et al. 1985) (Table 1).  

The first large feeding aggregation of gray whales (20 

individuals) off the northeastern coast of Sakhalin was 

recorded in 1983 but the employees of the beacon Pil-

tun started sighting gray whales in the region of the 

beacon since 1981 ʛ. (ɹʝʨʟʠʥ ʠ ɺʣʘʜʠʤʠʨʦʚ 1989), 

associated with the same period are the new sightings 

of whales in Primorye and off the southern extremity 

of Sakhalin and in the La Perouse Strait (Votrogov 

and Bogoslovskaya 1986). Thus, by 1983, gray whales 

had been sighted throughout the entire range in the 

Sea of Okhotsk (Tables 1 and 2). 

In the 20th century gray whales were not sighted off 

eastern Kamchatka until the mid-1990s. Zenkovich 

(1934) reported that south of the Glubokaya Bay 

(Koryak Bay) despite the great efforts by whalers 

searching whales, no gray whales were found. That 

led Zenkovich (1934) to conclude that two stocks of 

gray whales (Korean and Californian) do not merge. A 

similar view was stated by Tomilin (ʊʦʤʠʣʠʥ (1957). 

But with the appearance of gray whales off eastern 

Kamchatka it was believed that the populations may 

mix up there, however, there are no data available to 

the effect that eastern Kamchatka may be a site where 

the two populations meet. Table 1 presents all data 

available on the sighting of gray whales in the inland 

waters of Russia south of 60̄N, except the site of their 

constant concentration off northeastern Sakhalin and 

off eastern coast of Kamchatka in the Vestnik Bay and 

Olga Bay, where gray whales are sighted every year in 

large numbers (ɹʝʨʟʠʥ 1989, ɺʝʨʪʷʥʢʠʥ ʠ ʜʨ. 2004, 

Tyurneva et al. 2009). The chronology of the recovery 

of the range of gray whales in the Far-Eastern seas of 

Russia is presented in Table 2. As can be seen in the 

early 1980s, gray whales were sighted in all the seas 

of the Far East of Russia. But beginning the 1990s, in 

the Sea of Japan, no gray whales have been sighted in 

the Sea of Japan, although the number of sightings and 

the number of individuals sighted have been increas-

ing progressively.  

Data available indicate that within the summer range 

of the gray whale in the Russian waters, there are two 

main types of space utilization: feeding grounds, 

where whales feed intensively from late May through 

November (coastal waters of Chukotka, northeastern 

Sakhalin), and transit regions, where whales occur 

only occasionally and do not linger (the Commander 

Islands and  the Kuril Islands; south southeastern coast 
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ʟʘʜʝʨʞʠʚʘʷʩʴ (ʂʦʤʘʥʜʦʨʩʢʠʝ ʠ ʂʫʨʠʣʴʩʢʠʝ ʦ-ʚʘ, ʶʛʦ-

ʚʦʩʪʦʯʥʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʤʯʘʪʢʠ), ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʦ ʚʨʝ-

ʤʷ ʚʝʩʝʥʥʠʭ ʠ ʦʩʝʥʥʠʭ ʤʠʛʨʘʮʠʡ. ʉʘʤ ʬʘʢʪ ʥʝʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʠʣʠ ʟʘʭʦʜʘ ʩʝʨʳʭ ʢʠʪʦʚ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʡʦʥʳ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʪʠ ʨʘʡʦʥʳ 

ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʤ ʥʘʛʫʣʘ, ʥʘʧʨʠʤʝʨ ʚʦʩʪʦʯʥʦʝ ʧʦʙʝʨʝ-

ʞʴʝ ʂʘʤʯʘʪʢʠ (ʙ. ɺʝʩʪʥʠʢ, ʂʨʦʥʦʮʢʠʡ, ɸʚʘʯʠʥʩʢʠʡ ʠ 

ʂʘʤʯʘʪʢʠʡ ʟʘʣʠʚʳ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʶʞʥʝʝ 60ʩ̄.ʰ. 

ʠʟʚʝʩʪʝʥ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʡʦʥ ʣʝʪʥʝʛʦ ʥʘʛʫʣʘ ï ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʝ ʧʦʙʝʨʝʞʴʝ ʉʘʭʘʣʠʥʘ. ɺ ʧʝʨʠʦʜ ʚʳʩʦʢʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ (ʠʣʠ ʧʦ 

ʤʝʨʝ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʦʛʦ ʚʠʜʘ) ʪʘʢʠʭ ʨʘʡʦʥʦʚ 

ʙʳʣʦ/ʩʪʘʥʝʪ ʙʦʣʴʰʝ.  

ɸʥʘʣʠʟʠʨʫʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʨʦʩʩʠʡʩʢʠʭ ʚʦʜʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ-

ʟʥʘʪʴ, ʯʪʦ ʧʨʠ ʦʮʝʥʢʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʣʞʝʥ ʫʯʠʪʳ-

ʚʘʪʴʩʷ ʚʘʞʥʳʡ ʬʘʢʪʦʨ ï ʦʪʩʫʪʩʪʚʠʝ ʨʝʛʫʣʷʨʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʚ 1960-1970 ʛʛ., ʠ ʚʥʦʚʴ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝ ʫʯʝʪʥʳʭ ʨʘʙʦʪ ʚ 1990-ʝ ʛʛ. 

ʊʀʅʈʆ ʠ ʝʛʦ ʦʪʜʝʣʝʥʠʷ ʥʘʯʘʣʠ ʨʝʛʫʣʷʨʥʳʝ ʧʦʣʝʪʳ ʧʦ 

ʫʯʝʪʘʤ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʪʦʣʴʢʦ ʚ 1979 ʛ., ʜʦ 

ʵʪʦʛʦ ʚʩʪʨʝʯʠ ʩʝʨʳʭ ʢʠʪʦʚ ʙʳʣʠ ʩʣʫʯʘʡʥʳʤʠ, ʠ ʥʝ ʦʪ-

ʨʘʞʘʶʪ ʨʝʘʣʴʥʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʚ 

ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʅʘʧʨʠʤʝʨ, ʚʩʪʨʝʯʠ ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʩʝʨʝ-

ʜʠʥʝ 1970-ʭ ʛʛ. ʥʘ ʂʦʤʘʥʜʦʨʩʢʠʭ ʦ-ʚʘʭ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʵʪʠ ʞʠʚʦʪʥʳʝ ʤʦʛʣʠ ʙʳʪʴ ʪʘʢ ʞʝ ʚʩʪʨʝʯʝʥʳ ʠ ʥʘ ʧʦʙʝ-

ʨʝʞʴʝ ʂʘʤʯʘʪʢʠ ʠ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ (Weller et al. 2003). 

ʆʪʩʫʪʩʪʚʠʝ ʚʩʪʨʝʯ ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʗʧʦʥʩʢʦʤ ʤʦʨʝ ʪʘʢ-

ʞʝ ʩʢʦʨʝʝ ʛʦʚʦʨʠʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʥʘʙʣʶʜʝʥʠʡ, ʧʦ-

ʩʢʦʣʴʢʫ ʬʘʢʪ ʦʙʥʘʨʫʞʝʥʠʷ 18 ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʊʘʪʘʨ-

ʩʢʦʤ ʧʨʦʣʠʚʝ ʦʪ ʉʦʚʝʪʩʢʦʡ ɻʘʚʘʥʠ (ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ) 

ʜʦ ʙ. ʊʝʨʥʝʡ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ) ʚ ʦʢʪʷʙʨʝ 1989 ʛ. ʟʘ-

ʩʣʫʞʠʚʘʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ɺʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʠ ʚʩʪʨʝʯʘ ʚ 1979-1980 ʛʛ. ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʫʜʘʣʝʥʥʳʭ 

ʨʘʡʦʥʘʭ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʥʘ ʰʠʨʦʪʝ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʦ. 

ʍʦʥʩʶ (Votrogov and Bogoslovskaya 1986). ʕʪʦ ʣʠʰ-

ʥʠʡ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʝʨʳʝ ʢʠʪʳ ʤʦʛʫʪ ʧʝʨʝʤʝ-

ʱʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʥʘʛʫʣʴʥʦʛʦ ʩʝʟʦʥʘ ʥʘ ʦʛʨʦʤʥʳʝ ʨʘʩ-

ʩʪʦʷʥʠʷ (ʩʩʳʣʢʠ). 

ɸʥʘʣʠʟ ʚʩʪʨʝʯ ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʨʘʟʣʠʯʥʳʝ ʤʝʩʷʮʳ ʪʘʢ ʞʝ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʩʝʨʳʝ ʢʠʪʳ, ʧʦʢʠʜʘʷ (ʠʣʠ ʧʨʠʭʦʜʷ) ʚ 

ʥʘʛʫʣʴʥʳʝ ʨʘʡʦʥʳ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ, ʤʦʛʫʪ ʤʠʛʨʠʨʦ-

ʚʘʪʴ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ:  

1. ɺʜʦʣʴ ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ, ʂʦʤʘʥʜʦʨʩʢʠʭ ʦ-ʚʦʚ ʠ, 

ʢʘʢ ʧʦʢʘʟʘʣʠ ʩʥʘʯʘʣʘ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ 

ʧʦʟʜʥʝʝ ʩʧʫʪʥʠʢʦʚʦʝ ʤʝʯʝʥʠʝ, ʫʭʦʜʠʪʴ ʚ ʂʘʣʠʬʦʨʥʠʶ.  

2. ɸ ʪʘʢ ʞʝ ʚ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʇʨʠʤʦʨʴʝ, ʧʨʦʣʠʚ 

ʃʘʧʝʨʫʟʘ, ʶʞʥʳʝ ʦ-ʚʘ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ). 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʨʫʧʧʠʨʦʚʢʠ ʩʝʨʳʭ ʢʠʪʦʚ 

ʦʙʠʪʘʶʱʠʭ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʩʪʨʝʯ ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʚʦʜʘʭ ʗʧʦʥʠʠ ʠ ʫʯʘʩʪʠʚʰʠʝʩʷ 

ʚʩʪʨʝʯʠ ʫ ʧʦʙʝʨʝʞʴʷ ʂʠʪʘʷ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʫʱʝʩʪʚʦ-

of Kamchatka), including the spring and autumn mi-

grations. The fact of brief presence or entry of gray 

whales into some particular regions does not imply 

that these regions are the feeding grounds (for in-

stance, the eastern coast of Kamchatka (the Vestnik 

Bay, Kronotsky, Avachinsky and Kamchatsky bays). 

Currently, south of 60̄N, only a single region of 

summer feeding grounds is known ï northeastern 

coast of Sakhalin. During the high numbers of gray 

whales in the Sea of Okhotsk (or with increase in the 

numbers of the species concerned), those regions in-

creased or will increase in number.  

Analysis of the spatial-temporal distribution of gray 

whales in the Russian waters has demonstrated that in 

assessing the distribution, and important factor is to be 

taken into account ï lack of regular observations in 

960-1970 and again a virtually complete cessation of 

surveys in the 1990s, TINRO and its subsidiaries 

started regular aerial surveys only as late as 1979, be-

fore that gray whales had been sighted only occasion-

ally and those data do not reflect the real picture of the 

distribution of the species concerned during the sum-

mer. For instance, gray whales were sighted in the 

mid-1970s off the Commander Islands, which indi-

cates that those animals might have also sighted off 

the Kamchatka coast and in the Sea of Okhotsk 

(Weller et al. 2003). The fact that gray whales were 

not sighted in the Sea of Japan must be also suggestive 

of lack of observations as the fact that 18 gray whales 

were sighted in the Tatar Strait from Sovetskaya Ga-

van (Khabarovsk Territory) to the Terney Bay (the 

Primorye Territory) in the October 1989 is particularly 

noteworthy. Of importance is also the sighting of gray 

whales in 979-1980 in the distant regions of the Pacif-

ic on the latitudes of the middle part of Honshu (Vo-

trogov and Bogoslovskaya 1986). This again confirms 

that gray whales may migrate great distances during 

the feeding season (references). 

Analysis of sightings of gray whales in different 

months has also demonstrated that gray whales when 

they leave (or arrive at) the feeding grounds in the sea 

of Okhotsk may migrate in two directions :  

1. Along the eastern Kamchatka, the Commander Is-

land, as genetic studies and later satellite tagging re-

vealed, they may leave for California.  

2. Also they migrate southward (Primorye, La Perouse 

Strait, and southern Kuril Islands). 

The genetic properties of the stock of gray whales 

dwelling in the Sea of Okhotsk, a large number of 

sightings of gray whales in the Sea of Japan, and an 

increasing number of sightings off the coast of China 

support the existence of the western population, but 
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ʚʘʥʠʝ ʟʘʧʘʜʥʦʡ ʧʦʧʫʣʷʮʠʠ, ʥʦ ʚ ʩʚʷʟʠ ʩ ʦʙʥʘʨʫʞʝʥʥʦʡ 

ʤʠʛʨʘʮʠʝʡ ʯʘʩʪʠ ʞʠʚʦʪʥʳʭ ʠʟ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʥʘ ʤʝ-

ʩʪʘ ʟʠʤʦʚʢʠ ʚ ʄʝʢʩʠʢʫ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ 

ʵʪʦʡ ʧʦʧʫʣʷʮʠʠ ʝʱʸ ʤʝʥʴʰʝ, ʯʝʤ ʩʯʠʪʘʣʦʩʴ ʜʦ ʥʘʩʪʦ-

ʷʱʝʛʦ ʚʨʝʤʝʥʠ. 

due to the migration of some of the whales from the 

Sea of Okhotsk to the wintering grounds in Mexico, it 

is evident that the population is less numerous than it 

was thought to date. 

ʊʘʙʣ. 1. ɺʩʪʨʝʯʠ ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʨʦʩʩʠʡʩʢʠʭ ʚʦʜʘʭ ʚʥʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʉʘʭʘʣʠʥʘ, ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʂʘʤʯʘʪʢʠ (ʙ. ɺʝʩʪʥʠʢ ʠ ʙ. ʆʣʴʛʘ), ʠ ʏʫʢʦʪʢʠ ʚ 1950-2011 ʛʛ. 

Table 1. Sightings of gray whales in the Russian waters outside northeastern Sakhalin and east coast of Kamchatka 

(Vestnik Bay and Olga Bay) and Chukotka in 1950-20. 

ɻʦʜ / ʤʝʩ. 

Year / month 

ʄʝʩʪʦ 

Place 

ʂʦʣ-ʚʦ  

ʢʠʪʦʚ 

N of whales 

ʅʘʙʣʶʜʘʪʝʣʴ 

Observer 

ʀʩʪʦʯʥʠʢ 

Reference 

1950 / V ʦ. ʈʠʤʩʢʦʛʦ-ʂʦʨʩʘʢʦʚʘ, ʟʘʣ. 

ʇ. ɺʝʣʠʢʦʛʦ, ʇʨʠʤʦʨʴʝ 

25-30 ɺʦʪʨʦʛʦʚ Votrogov and Bogoslovskaya 

1986 

1951 / VIII ʨ. ʇʦʚʦʨʦʪʥʘʷ, ʂʨʦʥʦʮʢʠʡ 

ʟʘʣʠʚ, ʚʦʩʪʦʯʥʘʷ ʂʘʤʯʘʪʢʘ 

1 ʥ.ʜ. ʊʦʤʠʣʠʥ 1957 

1957 / V ʦ. ʈʝʡʥʝʢʝ, ʟʘʣ. ʇ.ɺʝʣʠʢʦʛʦ, 

ʇʨʠʤʦʨʴʝ 

3 ɺʦʪʨʦʛʦʚ Votrogov and Bogoslovskaya 

1986 

1967 / VI ʊʫʛʫʨʩʢʠʡ ʟʘʣʠʚ, ʆʭʦʪʩʢʦʝ 

ʤʦʨʝ. 

4 ʈʦʚʥʠʥ ɹʝʨʟʠʥ 1974 

1976 / VII ʦ. ʄʝʜʥʳʡ, ʂʦʤʘʥʜʦʨʩʢʠʝ ʦ-

ʚʘ 

2 ɺʦʪʨʦʛʦʚ Votrogov and Bogoslovskaya 

1986 

1976 / VII ʦ. ʄʝʜʥʳʡ, ʂʦʤʘʥʜʦʨʩʢʠʝ ʦ-

ʚʘ 

1 ɻʦʣʴʮʤʘʥ ʉʤʠʨʠʥ 2007 

1978 / VII ʦ. ɺʣʘʜʠʤʠʨʘ, ʟʘʣ. ʇ. ɺʝʣʠ-

ʢʦʛʦ, ʇʨʠʤʦʨʴʝ 

1 ɺʦʪʨʦʛʦʚ Yablokov and Bogoslovskaya 

1984 

1978 / VII ʦ. ʄʝʜʥʳʡ, ʂʦʤʘʥʜʦʨʩʢʠʝ 

ʦʩʪʨʦʚʘ 

1 ɺʦʪʨʦʛʦʚ Votrogov and Bogoslovskaya 

1986 

1978 / XI ʧʨ. ɽʢʘʪʝʨʠʥʳ (ʀʪʫʨʫʧ), ʂʫ-

ʨʠʣʴʩʢʠʝ ʦ-ʚʘ 

2 ɺʦʪʨʦʛʦʚ Votrogov and Bogoslovskaya 

1986 

1978 / XI ʉʢʘʣʳ ʃʦʚʫʰʢʠ, ʂʫʨʠʣʴʩʢʠʝ 

ʦ-ʚʘ 

8 ɺʦʪʨʦʛʦʚ Votrogov and Bogoslovskaya 

1986 

1978 / XI ʦ. ʈʘʡʢʦʢʝ, ʂʫʨʠʣʴʩʢʠʝ ʦʩʪ-

ʨʦʚʘ 

1 ɺʦʪʨʦʛʦʚ Votrogov and Bogoslovskaya 

1986 

1979 / IV ʦ. ʌʫʨʫʛʝʣʴʤʘ, 

ʟʘʣ.ʇ.ɺʝʣʠʢʦʛʦ, ʇʨʠʤʦʨʴʝ 

2 ɺʦʪʨʦʛʦʚ Yablokov and Bogoslovskaya 

1984 

1979 / VI 40̄ N 152̄35E, ʊʠʭʠʡ ʦʢʝʘʥ 2 ɺʦʪʨʦʛʦʚ Votrogov and Bogoslovskaya 

1986 

1979 / X ʖʛʦ-ʚʦʩʪʦʯʥʘʷ ʂʘʤʯʘʪʢʘ 1 ʄʘʤʠʥʦʚ Blokhin et al. 1985 

ɹʝʨʟʠʥ ʠ ɺʣʘʜʠʤʠʨʦʚ 1989 

1980 / VI 37̄ 18, 157̄31, ʊʠʭʠʡ ʦʢʝʘʥ 1 ɺʦʪʨʦʛʦʚ Votrogov and Bogoslovskaya 

1986 

1982 / VI ʧʨ. ʃʘʧʝʨʫʟʘ, ʶʞʥ.  ʉʘʭʘʣʠʥ 14 ɺʦʪʨʦʛʦʚ Votrogov and Bogoslovskaya 

1986 

1982 / VII ʄ. ʃʦʧʘʪʢʘ, ʖɺ ʂʘʤʯʘʪʢʘ 4 ɺʦʪʨʦʛʦʚ Votrogov and Bogoslovskaya 

1986 

1982 / X ʧʨ. ʃʘʧʝʨʫʟʘ, ʶʞʥ.  ʉʘʭʘʣʠʥ 2 ɺʣʘʜʠʤʠʨʦʚ ɺʣʘʜʠʤʠʨʦʚ 1988 

1983 / VI ʖʛʦ-ʚʦʩʪʦʯʥʘʷ ʂʘʤʯʘʪʢʘ 8 ʄʘʤʠʥʦʚ Blokhin et al. 1985 

1983 / VII ʤ. ʃʦʧʘʪʢʘ, ʂʘʤʯʘʪʢʘ 4 ɹʦʛʦʩʣʦʚʩʢʘʷ Votrogov and Bogoslovskaya 

1986 

1983 / VII ʤ. ɸʬʨʠʢʘ, ʂʘʤʯʘʪʢʘ 18 ɹʦʛʦʩʣʦʚʩʢʘʷ Votrogov and Bogoslovskaya 

1986 
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ɻʦʜ / ʤʝʩ. 

Year / month 

ʄʝʩʪʦ 

Place 

ʂʦʣ-ʚʦ  

ʢʠʪʦʚ 

N of whales 

ʅʘʙʣʶʜʘʪʝʣʴ 

Observer 

ʀʩʪʦʯʥʠʢ 

Reference 

1983 / VII ʤ. ɸʬʨʠʢʘ - ʤ. ʆʣʶʪʦʨʩʢʠʡ, 

ʂʘʤʯʘʪʢʘ 

55 ɹʦʛʦʩʣʦʚʩʢʘʷ Votrogov and Bogoslovskaya 

1986 

1983 / VII ʦ. ʂʘʨʘʛʠʥʩʢʠʡ, ʂʘʤʯʘʪʢʘ 25 ɹʦʛʦʩʣʦʚʩʢʘʷ Votrogov and Bogoslovskaya 

1986 

1983 / IX ʊʫʛʫʨʩʢʠʡ ʟʘʣʠʚ, ʆʭʦʪʩʢʦʝ 

ʤʦʨʝ, ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ 

4 ʊʝʨʝʭʦʚ Blokhin et al. 1985 

1983 / X ʖʛʦ-ʚʦʩʪʦʯʥʘʷ ʂʘʤʯʘʪʢʘ 1 ʄʘʤʠʥʦʚ Blokhin et al. 1985 

1984 / VII ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʉʘʭʘʣʠʥ 15 ɹʣʦʭʠʥ ɹʝʨʟʠʥ ʠ ɹʣʦʭʠʥ 1986 

1984 / IX ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʉʘʭʘʣʠʥ 17 ɹʣʦʭʠʥ ɹʝʨʟʠʥ ʠ ɹʣʦʭʠʥ 1986 

1984 / XI ʨ. ʆʧʘʣʘ, ɿʘʧʘʜʥʘʷ ʂʘʤʯʘʪʢʘ 2 ɹʣʦʭʠʥ ɹʝʨʟʠʥ ʠ ɹʣʦʭʠʥ 1986 

ɹʝʨʟʠʥ ʠ ɺʣʘʜʠʤʠʨʦʚ 1989 

1987 / X 42̄ 46ô N, 1354̄6ô E 1 ɺʣʘʜʠʤʠʨʦʚ ɺʣʘʜʠʤʠʨʦʚ 1988 

1988 / VIII ʦ. ʋʨʫʧ, ʂʫʨʠʣʴʩʢʠʝ ʦ-ʚʘ 3 ʄʘʤʠʥʦʚ ʄʘʤʠʥʦʚ ʠ  ɹʣʦʭʠʥ 2004 

1988 / VIII ʦ.ʋʨʫʧ, ʂʫʨʠʣʴʩʢʠʝ ʦ-ʚʘ 1 ʄʘʤʠʥʦʚ, ʂʫ-

ʟʠʥ 

ʄʘʤʠʥʦʚ ʠ  ɹʣʦʭʠʥ 2004 

1988 / XI ʦ. ʋʨʫʧ, ʂʫʨʠʣʴʩʢʠʝ ʦ-ʚʘ 1 ʄʘʤʠʥʦʚ, ʂʫ-

ʟʠʥ 

ʄʘʤʠʥʦʚ ʠ  ɹʣʦʭʠʥ 2004 

1989 / I ʖ. ʉʘʭʘʣʠʥ, ʤ. ʂʨʠʣʴʦʥ 5 ɺʣʘʜʠʤʠʨʦʚ ɹʝʨʟʠʥ ʠ ʜʨ. 1990, 1991 

1989 / X ʊʘʪʘʨʩʢʠʡ ʧʨʦʣʠʚ 18 ʥ.ʜ. ɹʝʨʟʠʥ ʠ ʜʨ. 1990  

1989 / X ʙ. ʐʝʣʴʪʠʥʛʘ, ʨ-ʥ ʄʘʛʘʜʘʥʘ, 

ʆʭʦʪʩʢʦʝ ʤʦʨʝ 

1 ʥ.ʜ. ɹʝʨʟʠʥ ʠ ʜʨ. 1990  

1991 / VII ʙ. ʊʨʠ ʩʝʩʪʨʳ, ʖɺ ʂʘʤʯʘʪʢʘ 1 ʄʘʤʠʥʦʚ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

1991 / XI ʦ. ʇʘʨʘʤʫʰʠʨ, ʟʘʧ. ʧʦʙʝʨʝ-

ʞʴʝ 

1 ʄʘʤʠʥʦʚ ʄʘʤʠʥʦʚ ʠ  ɹʣʦʭʠʥ 2004 

1994 / V ʙ. ʂʨʘʰʝʥʠʥʥʠʢʦʚʘ, ʦ. ʇʘ-

ʨʘʤʫʰʠʨ, ʂʫʨʠʣʴʩʢʠʝ ʦ-ʚʘ 

10-12 ʂʦʣʦʪʠʣʠʥ ʄʘʤʠʥʦʚ ʠ  ɹʣʦʭʠʥ 2004 

1995 / XI 56̄ 02', 151̄52', ʆʭʦʪʩʢʦʝ 

ʤʦʨ. 

1 ʃʦʢʪʝʚ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

1997 / VIII 52̄ 12', 155̄48', ʆʭʦʪʩʢʦʝ 

ʤʦʨ. 

1 ɺʦʨʦʥʢʠʥ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

1997 / VI  ʙ. ʊʫʭʘʨʢʘ, ʦ. ʇʘʨʘʤʫʰʠʨ, 

ʂʫʨʠʣʴʩʢʠʝ ʦ-ʚʘ 

2 ʂʦʨʥʝʚ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

1999 / VIII ʦ. ɺʝʨʭʦʪʫʨʦʚʘ, ɺ. ʂʘʤʯʘʪʢʘ 1 ʇʘʚʣʦʚ, ʊʝʩʪʠʥ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

1999 / VI ʪʨʘʚʝʨʟ ʨ. ɾʫʧʘʥʦʚʦ, ʂʨʦ-

ʥʦʮʢʠʡ ʟʘʣ. ʂʘʤʯʘʪʢʘ 

4 ʊʝʩʪʠʥ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

1999 / VI  51̄ 31', 157̄42', ʖɺ ʂʘʤʯʘʪ-

ʢʘ 

1 ʊʝʩʪʠʥ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

1999 / VII ʦ. ɹʝʨʠʥʛʘ, ʙ. ʃʠʩʠʥʩʢʘʷ, 

ʂʦʤʘʥʜʦʨʩʢʠʝ ʦ-ʚʘ 

1 ɿʘʛʨʝʙʝʣʴʥʳʡ ɿʘʛʨʝʙʝʣʴʥʳʡ 2004 

2000 / VI, 

VII  

ʦ. ɹʝʨʠʥʛʘ, ʙ. ʅʠʢʦʣʴʩʢʘʷ, 

ʂʦʤʘʥʜʦʨʩʢʠʝ ʦ-ʚʘ 

9 ʋʪʢʠʥ, ʌʦʤʠʥ Weller et al. 2003 

2000 / VII ʦ. ʇʘʨʘʤʫʰʠʨ, ʟʘʧ. ʧʦʙʝʨʝ-

ʞʴʝ, ʂʫʨʠʣʴʩʢʠʝ ʦ-ʚʘ 

1 ʂʦʨʥʝʚ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

2000 / VIII ʉʘʭʘʣʠʥʩʢʠʡ ʟʘʣ., ʧ. ʄʦʩ-

ʢʘʣʴʚʦ 

 ʉʦʙʦʣʝʚʩʢʠʡ  ʉʦʙʦʣʝʚʩʢʠʡ 2000 

2000 / VIII ʉʘʭʘʣʠʥʩʢʠʡ ʟʘʣ., ʦ. ɹʘʡʜʫ-

ʢʦʚʘ 

 ʄʝʣʴʥʠʢʦʚ ʄʘʤʠʥʦʚ ʠ  ɹʣʦʭʠʥ 2004 
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ɻʦʜ / ʤʝʩ. 

Year / month 

ʄʝʩʪʦ 

Place 

ʂʦʣ-ʚʦ  

ʢʠʪʦʚ 

N of whales 

ʅʘʙʣʶʜʘʪʝʣʴ 

Observer 

ʀʩʪʦʯʥʠʢ 

Reference 

2000 / IX ʋʣʴʙʘʥʩʢʠʡ ʟʘʣ., ʆʭʦʪʩʢʦʝ 

ʤʦʨʝ 

1 ʌʨʦʣʦʚ Weller et al. 2003 

2002 / VII ʦ. ʂʘʨʘʛʠʥʩʢʠʡ, ʚʦʩʪ. ʧʦʙʝ-

ʨʝʞʴʝ ʂʘʤʯʘʪʢʠ 

4 ɹʫʨʜʠʥ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

2002 / IX 49̄ 16ôN, 144̄27ôE 

ʧ-ʦʚ ʊʝʨʧʝʥʠʷ, ʉʘʭʘʣʠʥ 

3 ʄʘʤʠʥʦʚ  ʄʘʤʠʥʦʚ ʠ  ɹʣʦʭʠʥ 2004 

2003 / VIII ʟʘʣ. ʊʫʭʘʨʢʘ, ʦ. ʇʘʨʘʤʫʰʠʨ, 

ʟʘʧ. ʧʦʙʝʨʝʞʴʝ, ʂʫʨʠʣʴʩʢʠʝ 

ʦ-ʚʘ 

3 ɹʫʨʜʠʥ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

2006 / VII ʟʘʣ. ʂʝʢʫʨʥʳʡ, ʆʭʦʪʩʢʦʝ 

ʤʦʨʝ, ʄʘʛʘʜʘʥʩʢʘʷ ʦʙʣ. 

2 ɸʥʜʨʝʝʚ ʊyurneva, 2009 

2006 / VII ʟʘʣ. ɹʘʙʫʰʢʠʥʘ, ʆʭʦʪʩʢʦʝ 

ʤʦʨʝ, ʄʘʛʘʜʘʥʩʢʘʷ ʦʙʣ. 

3 ɸʥʜʨʝʝʚ Tyurneva 2009 

2006 / VII ʙ. ʂʨʘʰʝʥʠʥʥʠʢʦʚʘ, ʦ. ʇʘ-

ʨʘʤʫʰʠʨ, ʚʦʩʪ. ʧʦʙʝʨʝʞʴʝ, 

ʂʫʨʠʣʴʩʢʠʝ ʦ-ʚʘ 

2 ʂʦʨʥʝʚ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

2008 / VI ʦ. ʄʝʜʥʳʡ, ʙ. ɻʣʠʥʢʘ, ʂʦ-

ʤʘʥʜʦʨʩʢʠʝ ʦ-ʚʘ 

1 ʏʝʪʚʝʨʛʦʚ Tyurneva 2009 

ʄʘʤʘʝʚ 2010 

2008 / VII ʆʭʦʪʩʢʦʝ ʤʦʨʝ, ʟʘʧʘʜʥʦʢʘʤ-

ʯʘʪʩʢʠʡ ʰʝʣʴʬ 57Á 55 ̄N, 

155Á 59' E 

1 ʅʠʢʫʣʠʥ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

2008 / VIII ʦ. ʐʠʘʰʢʦʪʘʥ, ʂʫʨʠʣʴʩʢʠʝ 

ʦ-ʚʘ 

1 ʗʢʦʚʣʝʚ Tyurneva 2009 

2010 / VII ʤ. ʃʶʨʠʥʩʢʠʡ, ʟʘʧ. ʂʘʤʯʘʪʢʘ 2 ɺʦʨʦʢʦʩʦʚ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

2011 / VII ʦ. ɹʝʨʠʥʛʘ, ʙ. ʇʦʣʦʚʠʥʘ, ʂʦ-

ʤʘʥʜʦʨʩʢʠʝ ʦ-ʚʘ 

1 ʐʠʪʦʚʘ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

2011 / VI  ʤ. ʇʷʪʠʙʨʘʪʩʢʠʡ, ʟʘʧ. ʂʘʤ-

ʯʘʪʢʘ  

1 ɺʦʨʦʢʦʩʦʚ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

2011 / V ʋʩʪʴ-ʂʘʤʯʘʪʩʢ, ʚʦʩʪ. ʂʘʤ-

ʯʘʪʢʘ 

2 ɻʝʨʘʩʠʤʦʚ ʅʝ ʦʧʫʙʣʠʢʦʚʘʥʦ / not pub-

lished 

ʊʘʙʣ. 2. ʍʨʦʥʦʣʦʛʠʷ ʚʩʪʨʝʯ ʩʝʨʳʭ ʢʠʪʦʚ ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ ʈʦʩʩʠʠ ʚʥʝ ʏʫʢʦʪʩʢʦʛʦ ʧ-ʦʚʘ 

Table 2. Chronology of the sightings of gray whales in the Far-Eastern Seas of Russia outside Chukotka 

Years 

Sea of Japan Okhotsk Sea NW Pacific Bering Sea 

Primorie 
Tatar 

Strait 

NE and 

SE 

Sakhalin 

NE and E 

coast 

Western 

Kamchatk

a 

Kuril  

Islands 

SE 

Kamchatka 

Comman- 

der 

Islands 

NE 

Kamchatk

a 
1950-1955          

1956-1960          

1961-1965          

1966-1970          

1971-1975          

1976-1980          

1981-1985          

1986-1990          

1991-1995          

1996-2000          

2001-2005          

2006-2011          
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ʆʙʩʣʝʜʦʚʘʥʠʝ ʣʝʞʙʠʱ ʩʠʚʫʯʘ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʩʫʜʥʝ çɻʝʦʨʛ ʉʪʝʣʣʝʨè ʚ ʧʝʨʠʦʜ ʩ 20 

ʠʶʥʷ ʧʦ 9 ʠʶʣʷ 2011 ʛ. ʄʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʠ 

ʨʘʡʦʥ ʨʘʙʦʪ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 1. ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʦʜʭʦʜʝ ʩʫʜʥʘ ʢ ʣʝʞʙʠʱʫ ʠ ʦʩʤʦʪ-

ʨʝ ʤʝʩʪʘ ʟʘʣʝʛʘʥʠʷ ʟʚʝʨʝʡ ʚ ʙʠʥʦʢʣʴ ʩ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠ-

ʤʝʨʥʦ 1000 ʤ. ɽʩʣʠ ʥʘ ʣʝʞʙʠʱʝ ʠʤʝʣʠʩʴ ʟʚʝʨʠ, ʩʫʜʥʦ 

ʩʪʘʥʦʚʠʣʦʩʴ ʥʘ ʷʢʦʨʴ ʠʣʠ ʣʦʞʠʣʦʩʴ ʚ ʜʨʝʡʬ. ʉ ʙʦʨʪʘ 

ʩʫʜʥʘ ʩʧʫʩʢʘʣʘʩʴ ʥʘʜʫʚʥʘʷ ʣʦʜʢʘ ʩ ʤʦʪʦʨʦʤ (ʤʦʜʝʣʴ 

Brig HD460, ʪʠʧʘ çɿʦʜʠʘʢè). ɺ ʩʣʫʯʘʝ ʟʘʣʝʛʘʥʠʷ ʩʠʚʫʯʝʡ 

ʥʘ ʦʪʜʘʣʝʥʥʳʭ ʦʪ ʙʝʨʝʛʘ ʨʠʬʘʭ ʠʣʠ ʩʢʘʣʘʭ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʠ ʧʦʜʩʯʝʪ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʣʦʜʢʠ. ɼʝʪʘʣʴʥʳʡ 

ʦʩʤʦʪʨ ʣʝʞʙʠʱʘ ʠ ʧʦʜʩʯʝʪ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 

ʙʝʨʝʛʘ ʩ ʚʳʩʦʪʳ, ʝʩʣʠ ʨʷʜʦʤ ʩ ʣʝʞʙʠʱʝʤ ʥʘʭʦʜʠʣʘʩʴ 

ʚʦʟʚʳʰʝʥʥʦʩʪʴ ʠʣʠ ʩʢʘʣʘ, ʢʫʜʘ ʥʘʙʣʶʜʘʪʝʣʠ ʤʦʛʣʠ 

ʧʦʜʥʷʪʴʩʷ. ʇʦʜʭʦʜ ʩʫʜʥʘ ʠ ʣʦʜʢʠ ʢ ʣʝʞʙʠʱʫ ʠ ʚʳʩʘʜʢʘ 

ʣʶʜʝʡ ʥʘ ʙʝʨʝʛ ʧʨʦʚʦʜʠʣʠʩʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʠ-

ʥʠʤʠʟʠʨʦʚʘʪʴ ʙʝʩʧʦʢʦʡʩʪʚʦ ʠ ʫʭʦʜ ʞʠʚʦʪʥʳʭ ʚ ʚʦʜʫ ʜʦ 

ʦʢʦʥʯʘʥʠʷ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʋʯʝʪ ʟʚʝʨʝʡ ʚʝʣʩʷ ʩ ʧʦʤʦʱʴʶ 

ʙʠʥʦʢʣʷ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʫʯʝʪʯʠʢʘʤʠ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ, ʧʦʩʣʝ ʯʝʛʦ ʜʘʥʥʳʝ ʫʩʨʝʜʥʷʣʠʩʴ. ɽʩʣʠ ʥʘʙʣʶʜʝʥʠʷ 

ʥʘ ʦʜʥʦʤ ʣʝʞʙʠʱʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʜʥʝʡ, ʪʦ ʚ ʠʪʦʛʦʚʫʶ ʪʘʙʣʠʮʫ ʚʢʣʶʯʘʣʠʩʴ ʪʦʣʴʢʦ ʜʘʥʥʳʝ 

ʫʯʝʪʘ ʟʘ ʪʦʪ ʜʝʥʴ, ʢʦʛʜʘ ʥʘ ʣʝʞʙʠʱʝ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʘʭʦʜʠʣʦʩʴ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ (ʜʘʥʥʳʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʦʙʩʣʝʜʦʚʘ-

ʥʠʷ). ʇʦʜʩʯʝʪ ʚʝʣʩʷ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʠ ʧʦʣʦʚʳʤ ʢʘʪʝʛʦ-

ʨʠʷʤ ï ʩʝʢʘʯʠ, ʧʦʣʫʩʝʢʘʯʠ, ʩʘʤʢʠ, ʤʦʣʦʜʳʝ ʞʠʚʦʪʥʳʝ ʠ 

A Steller sea lion (SSL) survey was conducted from  

June 20 to July 9, 2011 using R/V ñGeorg Stellerò. 

The study area and survey ship track are shown in 

Fig. 1. Our survey method consisted of approaching 

a site with the vessel and inspecting presence of an-

imals, with binoculars from a distance of approxi-

mately 1,000 m. If any animals were spotted on the 

land, the vessel was anchored or laid to drift. An 

inflatable motor boat (Brig HD460, Zodiac-type) 

was then launched from the ship. If SSL were spot-

ted on reefs or rocks separated from the shore, in-

spection and counts were made from the boat. If 

there were high rocks or elevated shore areas next to 

the site, observers disembarked and climbed up those 

to survey the animals from an elevated position. We 

made efforts to approach SSL sites with the ship or 

the skiff and to land observers in such a way as to 

minimize disturbance of the animals and prevent 

them from fleeing into the water before the end of 

our survey. Animals were counted several times us-

ing binoculars by one or more surveyors. After that 

the count data were averaged. If the observations 

were carried out at the same rookery over several 

days, the final table included only data from the 

counts on the day when the largest number of ani-

mals hauled out on the beach. Animals were counted 

by age and sex categories; bulls, sub-adult males, 

females, juveniles and pups. When it was difficult to 
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ʱʝʥʢʠ. ɺ ʩʣʫʯʘʝ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʣʘ ʠʣʠ 

ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʦʝ ʦʪʥʦʩʠʣʦʩʴ ʢ ʢʘʪʝʛʦʨʠʠ ʥʝʦʧʨʝʜʝ-

ʣʝʥʥʳʭ (ʜʨʫʛʠʭ). ɺ ʧʣʦʪʥʳʭ ʩʢʦʧʣʝʥʠʷʭ ʩʠʚʫʯʝʡ ʜʘʥ-

ʥʳʝ ʚʠʟʫʘʣʴʥʦʛʦ ʫʯʝʪʘ ʫʪʦʯʥʷʣʠʩʴ ʠ ʜʦʧʦʣʥʷʣʠʩʴ ʧʦʜ-

ʩʯʝʪʦʤ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ. ʏʠʩʣʝʥʥʦʩʪʴ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʱʝʥʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʧʨʦʛʦʥʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʦ. ʊʶʣʝʥʠʡ, ʛʜʝ ʧʦʜʩʯʝʪ ʧʘʚʰʠʭ ʟʚʝʨʝʡ ʠ ʞʠʚʳʭ ʱʝʥʢʦʚ 

ʧʨʦʚʦʜʠʣʩʷ ʩ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʠʤʝʥʷʝ-

ʤʦʡ ʜʣʷ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ. ʅʘ ʦ. ʊʶʣʝʥʠʡ ʥʘʙʣʶʜʝ-

ʥʠʷ ʚʝʣʠʩʴ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʩʝʟʦʥʘ. ɺ ʪʘʙʣʠʮʫ ʫʯʝʪʦʚ ʚʢʣʶʯʝʥʳ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʤʘʢ-

ʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʚʝʨʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʥʘ ʣʝʞʙʠʱʝ ʚ ʧʝʨʠʦʜ ʩ 20 ʠʶʥʷ ʧʦ 9 ʠʶʣʷ (ʚ ʩʨʦ-

ʢʠ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʪʦʚ ʥʘ ʜʨʫʛʠʭ ʣʝʞʙʠʱʘʭ). ʇʨʠ ʨʘʙʦʪʝ 

ʧʨʠʤʝʥʷʣʠʩʴ ʙʠʥʦʢʣʠ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ 8ʭ30, 18ʭ20 ʩ 

ʦʧʪʠʯʝʩʢʠʤ ʩʪʘʙʠʣʠʟʘʪʦʨʦʤ, ʮʠʬʨʦʚʳʝ ʬʦʪʦʢʘʤʝʨʳ 

(Canon, Nikon ʠ ʜʨ.) ʠ ʥʘʚʠʛʘʪʦʨʳ GPS. ʇʦʤʠʤʦ ʫʯʝʪʦʚ 

ʧʨʦʚʦʜʠʣʩʷ ʧʦʠʩʢ ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʚʩʝʭ ʤʝʯʝʥʳʭ 

ʩʠʚʫʯʝʡ.  

ɺʦ ʚʨʝʤʷ ʨʝʡʩʘ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʤʝʩʪʘ 

ʟʘʣʝʛʘʥʠʷ ʩʠʚʫʯʘ ʥʘ ʙʝʨʝʛʫ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ 

ʤʦʨʷ ʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʉʘʭʘʣʠʥʘ (ʨʠʩ.). ʋ ʩʝʚʝʨʥʦʛʦ ʧʦʙʝ-

ʨʝʞʴʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʩʠʚʫʯʠ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʥʘ ʜʚʫʭ 

ʣʝʞʙʠʱʘʭ ï ʥʘ ʦ. ʄʘʪʳʢʠʣʴ (ʗʤʩʢʠʝ ʦ-ʚʘ) ʠ ʥʘ ʦ. ʀʦʥʳ. 

ʅʘ ʵʪʠʭ ʜʚʫʭ ʦʩʪʨʦʚʘʭ ʙʳʣʦ ʫʯʪʝʥʦ 2303 ʦʩʦʙʠ ʚ ʚʦʟ-

ʨʘʩʪʝ 1 ʛʦʜ ʠ ʩʪʘʨʰʝ, 1766 ʞʠʚʳʭ ʠ 113 ʧʘʚʰʠʭ ʱʝʥʢʦʚ 

(ʪʘʙʣ. 1). ʇʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʞʠʚʦʪʥʳʝ ʠʣʠ ʢʘ-

ʢʠʝ-ʣʠʙʦ ʩʣʝʜʳ ʠʭ ʧʨʝʙʳʚʘʥʠʷ ʫ ʤ. ɿʫʙʯʘʪʦʛʦ, ʚ ʙʫʭʪʝ 

ʂʝʢʫʨʥʦʡ, ʥʘ ʤʳʩʘʭ ɿʘʙʠʷʢʘ ʠ ʊʘʨʘʥ, ʘ ʪʘʢʞʝ ʥʘ ʶʞʥʦʡ 

ʦʢʦʥʝʯʥʦʩʪʠ ʧ-ʦʚʘ ʃʠʩʷʥʩʢʦʛʦ. ʉʣʝʜʳ ʧʨʝʙʳʚʘʥʠʷ ʩʠ-

ʚʫʯʝʡ ʠʤʝʣʠʩʴ ʥʘ ʣʝʞʙʠʱʝ ʦ. ɿʘʚʴʷʣʦʚʘ, ʥʦ ʩʘʤʠʭ ʞʠ-

ʚʦʪʥʳʭ ʥʠ ʥʘ ʙʝʨʝʛʫ, ʥʠ ʚ ʚʦʜʝ ʥʝ ʙʳʣʦ. 

ʋ ʦ. ʉʘʭʘʣʠʥ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʩʠʚʫʯʝʡ ʥʘ 5 ʠʟ 7 ʦʙʩʣʝ-

ʜʦʚʘʥʥʳʭ ʤʝʩʪ (ʪʘʙʣ. 1). ʆʥʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʥʘ ʙʨʝʢʚʘ-

ʪʝʨʝ ʧʦʨʪʘ ʅʝʚʝʣʴʩʢ ʠ ʫ ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦʩʪʨʦʚʘ 

ʥʘ ʤ. ɽʣʠʟʘʚʝʪʳ. ɺʩʝʛʦ ʥʘ ʉʘʭʘʣʠʥʝ ʙʳʣʦ ʫʯʪʝʥʦ 3582 

ʩʠʚʫʯʘ ʦʙʦʝʛʦ ʧʦʣʘ ʚ ʚʦʟʨʘʩʪʝ 1 ʛʦʜ ʠ ʩʪʘʨʰʝ, 801 ʞʠʚʦʡ 

ʠ 43 ʧʘʚʰʠʭ ʱʝʥʢʘ (ʪʘʙʣ. 1). ʆʩʥʦʚʥʦʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ 

ʣʝʞʙʠʱʝ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʦ. ʊʶʣʝʥʠʡ. 

ʑʝʥʢʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʦ. ʄʦʥʝʨʦʥ ʠ ʫ ʤ. ʂʫʟʥʝʮʦʚʘ. 

ʅʘ ʦ. ʄʦʥʝʨʦʥ ʩʠʚʫʯʠ ʟʘʣʝʛʘʣʠ ʚ ʯʝʪʳʨʝʭ ʤʝʩʪʘʭ ï ʥʘ 

ʩʢʘʣʘʭ ʉʘʥʥʦ (ʚ 730 ʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʤ. ʆʙʩʝʨʚʘʮʠʠ); ʥʘ 

ʜʚʫʭ ʛʨʫʧʧʘʭ ʥʝʚʳʩʦʢʠʭ ʩʢʘʣ (ʙʝʟ ʥʘʟʚʘʥʠʷ) ʚ 800 ʤ ʢ 

ʚʦʩʪʦʢʫ ʦʪ ʦ-ʚʦʚ ɺʦʩʪʦʯʥʳʭ; ʥʘ ʤ. ʉʘʭʘʨʥʘʷ ʛʦʣʦʚʘ; ʠ ʫ 

ʤʳʩʘ ʙʝʟ ʥʘʟʚʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 1,5 ʢʤ ʢ ʶʛʫ ʦʪ ʤ. 

ʉʠʚʫʯʠʡ ʥʘ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʝ ʦʩʪʨʦʚʘ. ɺʩʝʛʦ ʥʘ ʚʩʝʭ 

ʫʢʘʟʘʥʥʳʭ ʣʝʞʙʠʱʘʭ ʦ. ʄʦʥʝʨʦʥ ʥʘʭʦʜʠʣʦʩʴ 955 ʩʠʚʫ-

ʯʝʡ ʚʦʟʨʘʩʪʘ 1 ʛʦʜ ʠ ʩʪʘʨʰʝ, 25 ʞʠʚʳʭ ʠ 1 ʧʘʚʰʠʡ ʱʝ-

ʥʦʢ. ʄʝʩʪʦʤ ʨʘʟʤʥʦʞʝʥʠʷ ʩʠʚʫʯʝʡ ʥʘ ʦ. ʄʦʥʝʨʦʥ ʷʚʣʷ-

ʝʪʩʷ ʣʝʞʙʠʱʝ ʫ ʤ. ʉʠʚʫʯʠʡ. ʋ ʤ. ʂʫʟʥʝʮʦʚʘ ʥʘ ʣʝʞʙʠʱʝ 

ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʣʠʰʴ 1 ʱʝʥʦʢ ʚ ʚʦʟʨʘʩʪʝ ʥʝ ʩʪʘʨʰʝ 2ʭ 

ʥʝʜʝʣʴ, ʚʝʨʦʷʪʥʦ, ʨʦʜʠʚʰʠʡʩʷ ʟʜʝʩʴ. ʄʥʦʛʦʯʠʩʣʝʥʥʘʷ 

ʟʘʣʝʞʢʘ ʩʠʚʫʯʝʡ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʩʢʘʣʝ ʆʧʘʩʥʦʩʪʠ (ʨʠʩ., 

precisely determine sex or age, the animal was rec-

orded as ñindefinite (other)ò. In dense clusters of 

SSLs numbers from the visual counts were verified 

using photographs. Pups were counted using the 

drive method. The only exception was Tuleny Island 

where pups and all dead animals were counted from 

the high cliffs, using the same techniques as used for 

counting adults. On Tuleny Island observations were 

carried out daily throughout the reproductive season. 

Table 1 and 2 include only counts on the day when 

the maximum number of animals hauled out at the 

rookery at the same time in the period from 20 June 

to 9 July (within survey dates). We used Prismatic 

8x30 and 18x20 IS binoculars, digital cameras (Can-

on, Nikon, etc.) and GPS navigators. All branded 

animals were recorded and photographed during the 

survey effort. 

All known SSL sites were surveyed in the northern 

part of the Sea of Okhotsk, as well as the coast of 

Sakhalin Island (Fig.). At the northern coast of the 

Sea of Okhotsk SSL were present only on two sites ï 

on Matykil Islands (Yamsky Islands) and Iony Is-

land. On these two islands we counted 2,303 indi-

viduals age 1 year and older, 1,766 alive and 113 

dead pups (Table 1). Absolutely no animals or any 

traces of their presence were found at cape Zubcha-

tiy, in the Kekurnaya and  Zabiyaka Bays, near 

Taran Cape, as well as on the southern end of Lis-

yansky Peninsula. Some traces of SSLs were found 

at the haulout on Zavyalov Island, but no animals 

were spotted on the beach or in the water nearby. 

Around Sakhalin Island SSL were observed on 5 of 

7 sites surveyed (Table 1). No animals were spotted 

on the breakwater of port Nevelsk and near the 

northern tip of the island, at Cape Elizabeth. In total, 

counts on Sakhalin yielded a number of 3,582 SSLs 

of both sexes, aged 1 year and older, as well as 801 

alive and 43 dead pups (Table 1). The major repro-

ductive rookery was on Tuleny Island. Pups were 

also found on Moneron Island and at cape Kuz-

netsova. Moneron Island had four sites where SSL 

hauled out ð on Sanno Rocks  (730 m east from the 

Observatsii Cape); in two groups (no name) separat-

ed from each other by 500 m low cliffs located 800 

m east of the Vostochny Islands; at cape Sakharnaya 

Golova; and an unnamed cape located 1.5 km south 

of Cape Sivuchy on the west side of the island. A 

total of 955 sea lions aged 1 year and older, 25 alive 

and 1 dead pups were counted at on Moneron Island. 

Breeding SSL were seen at a rookery near Cape 

Sivuchy. At Kuznetsova Cape we saw only one pup 

about 2 weeks old. The pup was most likely born on 

this site. A large SSL haul-out was found on Opast-
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ʪʘʙʣ. 1). ʉʜʝʣʘʪʴ ʩʝʨʠʶ ʫʯʝʪʦʚ ʠʣʠ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥ-

ʥʳʝ ʬʦʪʦʛʨʘʬʠʠ ʚʩʝʡ ʟʘʣʝʞʢʠ ʥʝ ʧʨʝʜʩʪʘʚʠʣʦʩʴ ʚʦʟ-

ʤʦʞʥʳʤ, ʪ.ʢ. ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʣʦʜʢʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʟʚʝʨʝʡ ʩʦʰʣʘ ʚ ʚʦʜʫ. ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ 

ʚ ʪʘʙʣʠʮʝ ʮʠʬʨʘ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ ʦʮʝʥʢʦʡ ʢʦʣʠ-

ʯʝʩʪʚʘ ʟʘʣʝʛʘʚʰʠʭ ʥʘ ʩʢʘʣʝ ʆʧʘʩʥʦʩʪʠ ʩʠʚʫʯʝʡ.  

nosti Rock (Fig., Table 1). But when our skiff ap-

proached the haul-out, at least half of the animals 

fled into the water. Therefore, it wasn't possible to 

obtain reliable counts or get good photographs of the 

entire site. We made just the minimum estimate of 

the number of animals hauled-out at this rock. 

ʊʘʙʣ. 1. ʈʝʟʫʣʴʪʘʪʳ ʫʯʝʪʦʚ ʩʠʚʫʯʘ ʥʘ ʣʝʞʙʠʱʘʭ ʚ ʧʝʨʠʦʜ ʩ 23 ʠʶʥʷ ʧʦ 9 ʠʶʣʷ 2011 ʛ 

Table 1. Counts of Steller sea lions, June 23 ï July 9 2011 

 ̄

ʧ/ʧ 

ʅʘʟʚ. ʣʝʞʙʠʱʘ 

Site name 

ɼʘʪʳ ʦʙ-

ʩʣʝʜʦʚʘʥʠʷ 

Survey Date 

ʉʝʢʘ-

ʯʠ 

Bulls 

ʇ/ʩʝ

ʢ 

SAM 

ʉʘʤ-

ʢʠ 

Femal

e 

ʄʦ-

ʣʦ-

ʜʳʝ 

Juv 

ɼʨʫ-

ʛʠʝ 

Other 

ɺʩʝʛʦ 

1+ 

Total 

1+ 

ʑʝʥ-

ʢʠ 

ʞʠ-

ʚʳʝ 

Alive 

pups 

ɺʩʝʛʦ 

ʫʯʪʝ-

ʥʦ 

Count 

total 

1 

ʤ. ɿʫʙʯʘʪʳʡ 

Zubchaty Cape 

23 Jun, 

2011 
0 0 0 0 0 0 0 0 

2 

ʗʤʩʢʠʝ ʦ-ʚʘ 

Yamsky Is. 

24-25 Jun, 

2011 
80 36 462 138 85 802 457 1259  

3 

ʙʭ. ʂʝʢʫʨʥʘʷ 

Kekurnaya Bay 

26 Jun, 

2011 
0 0 0 0 0 0 0 0 

4 

ʤ. ɿʘʙʠʷʢʘ 

Zabiyaka Cape 

26 Jun, 

2011 
0 0 0 0 0 0 0 0 

5 

ʤ. ʊʘʨʘʥ 

Taran Cape 

26 Jun, 

2011 
0 0 0 0 0 0 0 0 

6 

ʦ. ɿʘʚʴʷʣʦʚʘ 

Zavyalov I. 

27 Jun, 

2011 
0 0 0 0 0 0 0 0 

7 

ʧ-ʚ ʃʠʩʷʥʩʢʦʛʦ 

Lisyanskogo Pen. 

27 Jun, 

2011 
0 0 0 0 0 0 0 0 

8 

ʦ. ʀʦʥʳ 

Iony I. 

28-29 Jun, 

2011 
197 73 1033 148 50 1501 1309 2810  

9 

ʤ. ɽʣʠʟʘʚʝʪʳ 

Elizavety C. 
1 Jul, 2011 0 0 0 0 0 0 0 0 

10 

ʢʝʢ. ʇʘʨʦʭʦʜ 

Kekur Parʦkhod 
2 Jul, 2011 1 4 3 3 0 11 0 11  

11 

ʦ. ʊʶʣʝʥʠʡ 

Tuleny I. 

25 Jun, 

2011 
105 121 1115 278 17 1636 775 2411  

12 

ʩʢ. ʆʧʘʩʥʦʩʪʠ 

Opasnosti Rock 
7 Jul, 2011 5 nd nd nd 760 765 - 765  

13 

ʤ. ʂʫʟʥʝʮʦʚʘ 

Kuznetsova Cape 
7 Jul, 2011 8 nd nd nd 207 215 1 216  

14 

ʦ. ʄʦʥʝʨʦʥ 

Moneron I. 
8 Jul, 2011 17 6 253 402 277 955 25 980  

15 

ʅʝʚʝʣʴʩʢ 

Nevelsk 
9 Jul, 2011 0 0 0 0 0 0 0 0 

ɺʩʝʛʦ ʫʯʪʝʥʦ 

Total counted 

Jun 23 - Jul 

8, 2011 
413  240 2866 969 1396 5885 2567 8452 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʚʫʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ ʙʳʣʦ 

ʫʯʪʝʥʦ 8452 ʩʠʚʫʯʘ, ʠʟ ʢʦʪʦʨʳʭ 5885 ʙʳʣʠ ʦʩʦʙʠ ʚ ʚʦʟ-

ʨʘʩʪʝ 1 ʛʦʜ ʠ ʩʪʘʨʰʝ ʠ 2567 ʞʠʚʳʝ ʱʝʥʢʠ. ʉʣʝʜʫʝʪ ʦʙʨʘ-

ʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ ʮʠʬʨʳ ʥʝ ʚʢʣʶʯʘʶʪ 

Thus, in the two surveyed areas we counted 8,452 

SSL, of which 5,885 individuals were aged 1 year 

and older and 2,567 were alive pups. We would 

like to draw particular attention to the fact that the-
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ʞʠʚʦʪʥʳʭ, ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʥʘ ʙʝʨʝʛʫ ʚʦ ʚʨʝʤʷ ʦʙʩʣʝʜʦ-

ʚʘʥʠʷ (ʥʘʭʦʜʠʣʠʩʴ ʚ ʤʦʨʝ ʥʘ ʢʦʨʤʝʞʢʝ, ʤʠʛʨʘʮʠʠ ʠ ʧʨ.), 

ʠ ʙʘʟʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʧʨʷʤʦʤ ʫʯʝʪʝ ʞʠʚʦʪʥʳʭ ʙʝʟ ʢʘ-

ʢʠʭ-ʣʠʙʦ ʨʘʩʯʝʪʦʚ ʠʣʠ ʵʢʩʪʨʘʧʦʣʷʮʠʠ. ʉʨʘʚʥʠʚʘʷ ʨʝʟʫʣʴ-

ʪʘʪʳ ʜʘʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩ ʜʘʥʥʳʤʠ ʘʥʘʣʦʛʠʯʥʳʭ ʫʯʝ-

ʪʦʚ ʚ ʧʨʦʰʣʳʝ ʛʦʜʳ (ʪʘʙʣ. 2), ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʠʚʫʯʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʢʦʣʝʙʣʝʪʩʷ, ʩʦʩʪʘʚʣʷʷ ʢʘʢ ʤʠʥʠʤʫʤ 2500 

ʤʦʣʦʜʳʭ ʠ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ. ɽʞʝʛʦʜʥʦʝ ʧʦʧʦʣʥʝʥʠʝ ʧʦ-

ʧʫʣʷʮʠʠ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʩʦʩʪʘʚʣʷʝʪ 1700-1900 ʱʝʥʢʦʚ. 

ʉʤʝʨʪʥʦʩʪʴ ʧʨʠʧʣʦʜʘ ʚ ʧʝʨʚʳʝ ʜʚʘ ʤʝʩʷʮʘ ʞʠʟʥʠ ʥʝ ʧʨʝ-

ʚʳʰʘʝʪ 5-7 % (ʦʪ ʯʠʩʣʘ ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʥʳʰʝʡ). ʉ 2004 

ʛ. ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʥʘʤʝʪʠʣʘʩʴ ʩʣʘʙʘʷ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝ-

ʥʠʷ (1,5% ʚ ʛʦʜ) ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 1 ʛʦʜ 

ʠ ʩʪʘʨʰʝ (ʪʘʙʣ. 2). ʏʠʩʣʝʥʥʦʩʪʴ ʞʝ ʧʨʠʧʣʦʜʘ ʦʩʪʘʝʪʩʷ 

ʩʪʘʙʠʣʴʥʦʡ. 

ʋ ʧʦʙʝʨʝʞʴʷ ʉʘʭʘʣʠʥʘ ʚ ʩʝʟʦʥ ʨʘʟʤʥʦʞʝʥʠʷ ʦʙʠʪʘʝʪ ʥʝ 

ʤʝʥʝʝ 3500 ʤʦʣʦʜʳʭ ʠ ʚʟʨʦʩʣʳʭ ʩʠʚʫʯʝʡ ʠ ʝʞʝʛʦʜʥʦ ʧʦ-

ʷʚʣʷʝʪʩʷ ʥʘ ʩʚʝʪ 700-800 ʱʝʥʢʦʚ (ʪʘʙʣ. 1 ʠ 2). ʉʤʝʨʪʥʦʩʪʴ 

ʱʝʥʢʦʚ ʥʘ ʦ. ʊʶʣʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 7,1%. ʏʠʩʣʝʥʥʦʩʪʴ ʩʠ-

ʚʫʯʘ ʚ ʨʘʡʦʥʝ ʧʨʦʜʦʣʞʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ.  ʊʝʤʧ ʨʦʩʪʘ 

ʵʪʦʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʩʥʠʟʠʣʩʷ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʢʦʥʮʦʤ ʍʍ ʚ. (Burkanov and Loughlin 2005), ʥʦ ʧʦ-

ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ ʠ ʟʘ ʧʝʨʠʦʜ ʩ 2004 ʧʦ 2011 

ʛʛ. ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ 6,7% ʚ ʛʦʜ ʜʣʷ ʤʦʣʦʜʳʭ ʠ ʚʟʨʦʩ-

ʣʳʭ ʦʩʦʙʝʡ ʠ 6,1% ʚ ʛʦʜ ʜʣʷ ʱʝʥʢʦʚ. ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʩʠʚʫʯʘ ʚ ʨʘʡʦʥʝ ʉʘʭʘʣʠʥʘ ʟʘ ʵʪʦ ʚʨʝʤʷ ʚʳʨʦʩʣʘ ʥʘ 50% 

(ʪʘʙʣ. 2).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʣʝʞʝʥʠʷ ʟʘ ʧʝʨʝʤʝʱʝʥʠʝʤ ʤʝʯʝʥʳʭ ʩʠ-

ʚʫʯʝʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʚʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʘ 

ʘʨʝʘʣʘ ʩʠʚʫʯʘ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (ɹʫʨʢʘʥʦʚ ʠ 

ʂʘʣʢʠʥʩ 2008). ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʛʦʜʘ, ʢʦʛʜʘ ʩʝʚʝʨʥʘʷ 

ʯʘʩʪʴ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʧʦʢʨʳʪʘ ʣʴʜʦʤ, ʩʠʚʫʯʠ ʩʤʝʱʘʶʪʩʷ 

ʥʘ ʶʛ ʢ ʦ. ʉʘʭʘʣʠʥ ʠ ʦ. ʍʦʢʢʘʡʜʦ. ɺʝʩʥʦʡ, ʩ ʪʘʷʥʠʝʤ 

ʣʴʜʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʟʚʝʨʝʡ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ ʤʝʩʪʘ ʨʘʟ-

ʤʥʦʞʝʥʠʷ (ʦ. ʀʦʥʳ ʠ ʗʤʩʢʠʝ ʦ-ʚʘ). ʄʦʣʦʜʳʝ ʞʠʚʦʪʥʳʝ ʠ 

ʥʝ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʘʟʤʥʦʞʝʥʠʠ ʩʘʤʢʠ ʦʩʪʘʶʪʩʷ ʫ ʧʦʙʝ-

ʨʝʞʴʷ ʉʘʭʘʣʠʥʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʝʟʦʥʘ. 

ʏʘʩʪʴ ʠʭ ʥʠʭ ʥʘʯʠʥʘʝʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʥʘ ʦ. ʊʶʣʝʥʠʡ ʠ ʦ. 

ʄʦʥʝʨʦʥ (ʥʘʰʠ ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ). ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʥʘʤʝʪʠʚʰʘʷʩʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʩʠʚʫʯʝʡ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ 

ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʩʦʢʨʘʱʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʘ, ʘ ʠʭ ʧʝ-

ʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʤʝʞʜʫ ʜʚʫʤʷ ʨʘʡʦʥʘʤʠ (ɹʫʨʢʘʥʦʚ ʠ 

ʂʘʣʢʠʥʩ 2008). ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʠʚʫʯʘ ʚ ʦʙʦʠʭ ʨʘʡʦ-

ʥʘʭ ʚ ʧʝʨʠʦʜ ʩ 2004 ʧʦ 2011 ʛ ʫʚʝʣʠʯʠʚʘʣʘʩʴ. ʉʨʝʜʥʠʡ 

ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʣʷʣ ʥʝ ʤʝʥʝʝ 1,5% ʚ ʛʦʜ, ʘ ʠʟʤʝʥʝʥʠʝ ʦʙ-

ʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʦ 5% (ʪʘʙʣ. 2).  

se figures do not include animals absent on land 

during the survey (out in the sea for feeding, migra-

tion, etc.) and are based only on direct counting of 

animals, without any extrapolation. Comparing the 

results of this survey with the data from similar 

surveys in the recent years (Table 2), we can say 

that in the northern Sea of Okhotsk the population 

of SSLs fluctuates slightly, amounting to at least 

2,500 young and adult individuals. Annual pup 

production in this area is 1,700-1,900 pups. Pup 

mortality in the first two months of life does not 

exceed 5-7%. Since 2004, the area had a slight 

downward trend (1.5% per year) in terms of num-

ber of animals aged 1 year and older (Table 2). 

Whereas the number of newly born pups remained 

stable. 

The waters around Sakhalin Island are the breeding 

and habitation ground for at least 3,500 young and 

adult SSLs, who bear 700-800 pups every year 

(Tables 1 and 2). The numbers of SSLs in the area 

continues to grow. Growth rate is decreasing, com-

pared to the end of the 20th century (Burkanov and 

Loughlin 2005), but still remained relatively high 

for the period from 2004 to 2011. In this period it 

averaged 6.7% per year for young and adult, and 

6.1% per year for pups. The total abundance of 

SSLs in the region increased by 50% (Table 2). 

SSL brand resight data demonstrated that the two 

surveyed areas are closely linked to each other 

(Burkanov and Calkins, 2008). In winter, when the 

northern part of the Okhotsk Sea is covered with 

ice, the Steller sea lions move south towards the 

islands of Sakhalin and Hokkaido. In spring, as the 

ice melts, the majority of animals return to the 

breeding grounds (Iony and Yamsky Islands). 

Young animals and barren females remain near the 

coast of Sakhalin Island during the breeding sea-

son. Some animals begin to give births on Tyuleniy 

and Moneron Islands (our unpublished data). Thus, 

we believe that the emerging trend of decreasing 

numbers of SSLs in the northern Sea of Okhotsk is 

caused not by decreasing numbers of the species, 

but, rather, by their redistribution between the two 

areas (ɹʫʨʢʘʥʦʚ ʠ ʂʘʣʢʠʥʩ 2008). The total num-

ber of SSLs in both areas has increased from 2004 

to 2011. The average rate of increase was about 

1.5% per year, and the total number increased by 

5% (Table 2). 
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ʈʠʩ. ʈʘʡʦʥ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ 

ʤʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ 

2011 ʛ. ʈʝʧʨʦʜʫʢʪʠʚʥʳʝ ʣʝʞ-

ʙʠʱʘ ʧʦʢʘʟʘʥʳ ʟʘʣʠʪʳʤʠ ʪʨʝ-

ʫʛʦʣʴʥʠʯʢʘʤʠ, ʥʝʨʝʧʨʦʜʫʢʪʠʚ-

ʥʳʝ ï ʦʪʢʨʳʪʳʤʠ ʢʨʫʞʦʯʢʘʤʠ; 

ʥʦʤʝʨʘʤʠ ʫʢʘʟʘʥʳ ʣʝʞʙʠʱʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʧʦʨʷʜʢʦʚʳ-

ʤʠ ʥʦʤʝʨʘʤʠ ʚ ʪʘʙʣʠʮʝ 1; 

ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ʩ ʟʘʣʠʪʳʤʠ 

ʩʪʨʝʣʢʘʤʠ ï ʤʘʨʰʨʫʪ ʜʚʠʞʝ-

ʥʠʷ ʩʫʜʥʘ. 

Fig. Survey area and research 

vessel track, 2011. Black trian-

gles are rookeries; open circles 

are haulouts; all sites are num-

bered as it presented in Table 1; 

black solid line with dark arrows 

is vessel track. 

 

ɸʚʪʦʨʳ ʠʩʢʨʝʥʥʝ ʧʨʠʟʥʘʪʝʣʴʥʳ ʂʫʟʠʥʫ ɸ. ɽ. ʠ ɸʨʪʝʤʴʝ-

ʚʦʡ ʉ.ʄ. ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʫʯʝʪʦʚ ʩʠʚʫʯʘ ʥʘ ʦ.ʊʶʣʝʥʠʡ. 

ɺʷʪʢʠʥʫ ʇ. ʉ., ʄʘʤʘʝʚʦʡ ʀ. ɺ., ʏʠʩʪʷʝʚʦʡ ʄ.ɺ., ʐʝʚʝʣʝ-

ʚʫ ɸ. ʀ., ʐʫʣʝʞʢʦ ʊ. ʉ. ʠ ʜʨʫʛʠʤ ʫʯʘʩʪʥʠʢʘʤ ʨʝʡʩʘ ʟʘ 

ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʚ ʦʙʩʣʝʜʦʚʘʥʠʠ ʣʝʞʙʠʱ ʠ ʬʦʪʦʩʲʝʤʢʫ 

ʞʠʚʦʪʥʳʭ. ʂʘʧʠʪʘʥʫ ʅʀʉ çɻʝʦʨʛ ʉʪʝʣʣʝʨè ɹʨʶʭʘʥʦʚʫ 

ɸ.ɸ. ʠ ʵʢʠʧʘʞʫ ʩʫʜʥʘ ʟʘ ʧʦʤʦʱʴ ʚʦ ʚʨʝʤʷ ʨʝʡʩʘ. ʈʘʙʦʪʘ 

ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʳʙʦʣʦʚʩʪʚʘ ʍʦʢʢʘʡʜʦ ɸʛʝʥʪʩʪʚʘ ʧʦ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʂʦʥʩʘʣʪʠʥʛʦʚʦʡ 

ʢʦʤʧʘʥʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʜʠʢʦʡ ʧʨʠʨʦʜʳ ʩʝʚʝʨʥʦʡ ʇʘʮʠ-

ʬʠʢʠ ʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʉʐɸ ʧʦ ʠʟʫʯʝʥʠʶ 

ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 
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Table 2. Comparison counts of Steller sea lions in breeding season, 2004 - 2011 

ʅʘʟʚʘʥʠʝ ʣʝʞ-

ʙʠʱʘ 

Site name 

2004* 2006** 2011 

ɺʩʝʛʦ 

1+ 

Total 1+ 

ʞʠʚʳʝ 

ʱʝʥʢʠ 

alive 

pups 

ʀʪʦʛʦ 

Total 

ɺʩʝʛʦ 

1+ 

Total 1+ 

ʞʠʚʳʝ 

ʱʝʥʢʠ 

alive 

pups 

ʀʪʦʛʦ 

Total 

ɺʩʝʛʦ 

1+ 

Total 1+ 

ʞʠʚʳʝ 

ʱʝʥʢʠ 

alive 

pups 

ʀʪʦʛʦ 

Total 

ʗʤʩʢʠʝ ʦ-ʚʘ 

Yamsky Is. 1001  455  1456  621  476  1097  802  457  1259  

ʦ. ɿʘʚʴʷʣʦʚʘ 

Zavyalov I. 51  0  51  66  0  66  0  0  0  

ʧ-ʚ ʃʠʩʷʥʩʢʦʛʦ 

Lisyanskogo Pen. 70  0  70  61  0  61  0  0  0  

ʦ. ʀʦʥʳ 

Iony I. 1356  1301  2657  2007  1344  3351  1501  1309  2810  

ʀʊʆɻʆ/TOTAL 

ʧʦ ʨʘʡʦʥʫ 2478  1756  4234  2755  1820  4575  2303  1766  4069  

          ʦ. ʊʶʣʝʥʠʡ 

Tuleny I. 1084  508  1592  1006  584  1590  1636  775  2411  

ʅʝʚʝʣʴʩʢ 

Nevelsk 110  0  110  60  0  60  0  0  0  

ʀʊʆɻʆ/TOTAL 

ʧʦ ʨʘʡʦʥʫ: 1194  508  1702  1066  584  1650  1636  775  2411  

                    

ɺʉɽɻʆ: 

TOTAL: 3672  2264  5936  3821  2404  6225  3939  2541  6480  

* ɹʫʨʢʘʥʦʚ ʠ ʜʨ. 2006; ** ɹʫʨʢʘʥʦʚ ʠ ʜʨ. 2008. 
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ɻʠʙʝʣʴ ʢʠʪʦʦʙʨʘʟʥʳʭ ʚ ʞʘʙʝʨʥʳʭ ʩʝʪʷʭ ʚʦ ʚʨʝʤʷ ʣʦʚʘ 

ʢʘʤʙʘʣʳ ʢʘʣʢʘʥ Psetta maeotica ʚ ʏʝʨʥʦʤ ʤʦʨʝ ʥʦʩʠʪ 

ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʣʠ-

ʤʠʪʠʨʫʶʱʠʤ ʯʠʩʣʝʥʥʦʩʪʴ ʦʜʥʦʛʦ ʠʟ ʚʠʜʦʚ ï ʘʟʦʚʢʠ 

Phocoena phocoena. ʄʘʩʰʪʘʙʳ ʠ ʭʘʨʘʢʪʝʨ ʵʪʦʛʦ ʷʚʣʝ-

ʥʠʷ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʡ 

ʦʮʝʥʢʝ ʚ ʛʦʜ ʚ ʢʘʤʙʘʣʴʥʳʭ ʩʝʪʷʭ ʛʠʙʥʝʪ 2-3 ʪʳʩʷʯʠ 

ʘʟʦʚʦʢ (Ozturk 1999). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʣʦʚʦʚ ʢʠʪʦʦʙ-

ʨʘʟʥʳʭ ʚ ʋʢʨʘʠʥʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ʂʨʳʤʘ ʚ ʟʦʥʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʚʦʜ, ʛʜʝ ʣʦʚ ʢʘʤʙʘʣʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʥʝʙʦʣʴʰʠʭ 

ʙʘʨʢʘʩʦʚ ʠ ʬʝʣʶʛ (ʂʨʠʚʦʭʠʞʠʥ ʠ ɹʠʨʢʫʥ 2000, ɹʠʨ-

ʢʫʥ ʠ ʜʨ. 2004. ʂʨʠʚʦʭʠʞʠʥ 2009). ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ 

ʜʘʥʥʳʝ ʦ ʢʦʨʨʝʣʷʮʠʠ ʧʨʠʣʦʚʦʚ ʢʠʪʦʦʙʨʘʟʥʳʭ ʩ ʚʝʣʠ-

ʯʠʥʦʡ ʫʣʦʚʦʚ ʢʘʣʢʘʥʘ ʠ ʯʠʩʣʦʤ ʧʨʠʤʝʥʷʝʤʳʭ ʩʝʪʝʡ 

ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʏʝʨʥʦʛʦ ʤʦʨʷ 

(ʉɿʏʄ) ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʦʥʝ ʋʢʨʘʠʥʳ ʣʦʚ ʢʘʣʢʘʥʘ 

ʚʝʜʝʪʩʷ ʩ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʩʫʜʦʚ (ʉʏʉ, ʇʊʈ), ʦʙʦʨʫʜʦ-

ʚʘʥʥʳʭ ʙʘʨʘʙʘʥʘʤʠ ʜʣʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ 

ʩʝʪʝʡ. 

ɼʘʥʥʳʝ ʦ ʧʨʠʣʦʚʘʭ ʢʠʪʦʦʙʨʘʟʥʳʭ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚʦ 

ʚʨʝʤʷ 7 ʨʝʡʩʦʚ ʥʘ ʧʨʦʤʳʩʣʦʚʦʤ ʩʫʜʥʝ ʪʠʧʘ ʉʏʉ ʚ 

ʘʧʨʝʣʝ-ʠʶʥʝ ʠ ʜʝʢʘʙʨʝ 2010 ʛ. ʃʦʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ 

ʫʜʘʣʝʥʥʦʤ ʦʪ ʙʝʨʝʛʦʚ ʨʘʡʦʥʝ N 44Á48Ë5 - 45Á49Ë E 

30Á52Ë - 32Á00Ë ʩ ʛʣʫʙʠʥʘʤʠ ʦʪ 35 ʜʦ 65 ʤ. ʀʩʩʣʝʜʦʚʘ-

ʥʳ ʫʣʦʚʳ 10 ʚʳʙʦʨʦʢ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 1400 ʩʝʪʝʡ 

(ʚʢʣʶʯʘʷ ʥʘʡʜʝʥʥʳʡ ʦʙʨʳʚʦʢ ʧʦʨʷʜʢʘ ʠʟ 8 ʩʝʪʝʡ). 

ʇʨʠʤʝʥʷʣʠʩʴ ʩʝʪʠ ʩ ʷʯʝʝʡ 180-200 ʤʤ, ʜʣʠʥʦʡ ï 100 ʤ. 

ʉʝʪʠ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʢʘʧʨʦʥʦʚʦʡ 

ʥʠʪʠ, ʜʦʣʷ ʩʝʪʝʡ ʠʟ ʤʦʥʦʥʠʪʠ (ʣʝʩʢʦʚʳʭ) ʩʦʩʪʘʚʠʣʘ 

17%. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʩʝʪʝʡ ʚ ʚʦʜʝ ï ʦʪ 2 

ʥʝʜʝʣʴ (ʪʝʧʣʳʡ ʧʝʨʠʦʜ) ʜʦ 3-4 ʥʝʜʝʣʴ (ʟʠʤʘ). ʆʙʱʠʡ 

ʫʣʦʚ ʢʘʣʢʘʥʘ ʩʦʩʪʘʚʠʣ 3282 ʵʢʟ. (11060 ʢʛ), ʩʨʝʜʥʷʷ 

ʤʘʩʩʘ ʦʜʥʦʡ ʦʩʦʙʠ ʢʘʤʙʘʣʳ ʚ ʫʣʦʚʘʭ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 

4,11 ʢʛ ʚ ʥʘʯʘʣʝ ʘʧʨʝʣʷ ʜʦ 2,50 ʢʛ ʚ ʥʘʯʘʣʝ ʠʶʥʷ (ʧʦ-

ʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʥʝʨʝʩʪʘ). ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʧʨʠʣʦʚ 26 

ʦʩʦʙʝʡ ʢʠʪʦʦʙʨʘʟʥʳʭ (18 ʘʟʦʚʦʢ P. phocoena, 8 ʘʬʘʣʠʥ 

Tursiops truncatus), 44 ʩʢʘʪʦʚ (36 Raja clavata, 8 

Dasyatis pastinaca) ʠ 3 ʘʢʫʣ ʢʘʪʨʘʥ Squalus acanthias 

The mortality cetaceans in gill nets during the catches 

of the turbot Psetta maeotica in the Black Sea is large-

scale, being an important factor for limiting the num-

bers of one of the species of the common porpoise 

Phocoena phocoena. The scales and nature of that 

phenomena have not received enough study. Accord-

ing to a tentative estimates, dying in the turbot nets 

each year are 2-3 thousand common porpoises (Ozturk 

1999). The study of by-catches of cetaceans in Ukraine 

were performed mostly in the coastal regions of Cri-

mea in the zone of territorial waters, where the catch of 

the turbot was done using small longboats and felucas 

(ʂʨʠʚʦʭʠʞʠʥ ʠ ɹʠʨʢʫʥ 2000, ɹʠʨʢʫʥ ʠ ʜʨ. 2004. 

ʂʨʠʚʦʭʠʞʠʥ 2009). Published data on correlations of 

by-catches of cetaceans with turbot catches and the 

number of the applied nets are not available. In the 

northwestern Black Sea in the economic Ukraine zone 

of Ukraine the catch of the turbot was conducted from 

larger ships equipped with a spool for removing the 

nets. 

Data on the by-catches of cetaceans were collected in 

the course of 7 passages of a Black-Sea medium-size 

seine boats from April to June and in December 2010. 

The catch was performed in a region distant from the 

shores N 44Á48Ë5 - 45Á49Ë E 30Á52Ë - 32Á00Ë at depths 

from 35 to 65 m. The catches from 10 samples, total-

ing 1400 nets (including a fragment of a fleet of 8 nets) 

were analyzed. Nets with a mesh of 180-200 mm, 100 

m long were used. The nets were made mostly from 

the kapron thread, the proportion of nets from the 

monothread (line) accounted for 17%. The mean time 

of their presence in the water was from 2 weeks to 3-4 

weeks (winter). The total catch of the turbot was 3282 

individuals (11060 kg), the mean weight of a single 

individual of the turbot in the catches ranged from 4.11 

in early April ranged from 2.50 kg in early June (after 

the end of spawning). The recorded by-catch was 26 

individuals of cetaceans (18 common porpoises P. 

phocoena, 8 bottlenose dolphins Tursiops truncatus), 
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(ʪʘʙʣ.). 

ʂʠʪʦʦʙʨʘʟʥʳʝ ʟʘʧʫʪʳʚʘʣʠʩʴ ʚ ʩʝʪʠ ʛʨʫʜʥʳʤʠ ʠ ʩʧʠʥ-

ʥʳʤ ʧʣʘʚʥʠʢʘʤʠ, ʘ ʪʘʢʞʝ ʭʚʦʩʪʦʚʳʤʠ ʣʦʧʘʩʪʷʤʠ. ʇʨʠ 

ʧʦʜʲʝʤʝ ʩʝʪʝʡ ʨʳʙʘʢʠ ʩʪʨʝʤʠʣʠʩʴ ʦʩʚʦʙʦʜʠʪʴ ʩʝʪʠ ʦʪ 

ʧʦʧʘʚʰʠʭʩʷ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʝʱʝ ʟʘ ʙʦʨʪʦʤ, 

ʥʝ ʧʦʜʥʠʤʘʷ ʠʭ ʥʘ ʧʘʣʫʙʫ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʪʨʫʧʳ ʫʞʝ ʥʘʯʘʣʠ ʨʘʟʣʘʛʘʪʴʩʷ. ʇʦʵʪʦʤʫ ʥʘʙʣʁ-

ʜʘʪʝʣʶ ʥʝ ʚʩʝʛʜʘ ʫʜʘʚʘʣʦʩʴ ʠʟʤʝʨʠʪʴ ʞʠʚʦʪʥʦʝ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʧʦʣ. 

44 thornies (36 Raja clavata, 8 Dasyatis pastinaca) 

and 3 dogfish Squalus acanthias (Table ). 

The cetaceans were entangled in the net with their pec-

toral and dorsal fins and also with their tail flukes. 

When the nets were hauled in the fishermen were try-

ing to release the entangled mammals overboard with-

out raising them on the deck, particularly in cases 

when the carcasses had begun decomposing. Thus, the 

observer could not always measure the animal and 

determine it sex.  

ʊʘʙʣ. ʋʣʦʚʳ ʠ ʧʨʠʣʦʚʳ ʢʘʤʙʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʉɿʏʄ ʚ 2010 ʛ. 

Table. Catch and by-catch of turbot nets in the north-western Black Sea in 2010 

ʄʝʩʷʮ 

Month 

ɻʣʫʙʠʥʘ, ʤ 

Depth (m) 

ʏʠʩʣʦ ʩʝʪʝʡ 

Number of 

nets 

ʋʣʦʚ ʢʘʣʢʘʥʘ, 

ʰʪ./ʢʛ 

Catch of turbot 

number/kg 

ʇʨʠʣʦʚ / By-catch 

ɸʧʨ. / April 55-65 200 + 8 400/1640 ɸʟʦʚʢʘ / harbor porpoise ï 4, ʘʬʘʣʠʥʘ / 

bottlenose dolphin ï 4, ʩʢʘʪʳ / scats ï 20 

ɸʧʨ. / April 35-40 45 115/450 ɸʟʦʚʢʘ / harbor porpoise ï 2  

ɸʧʨ. / April 55-65 50 80/310 ɸʟʦʚʢʘ / harbor porpoise ï 2  

ɸʧʨ. / April 35-40 87 415/1260 ɸʟʦʚʢʘ / harbor porpoise ï 2 

ɸʧʨ. / April 35-40 180 768/3060 ɸʟʦʚʢʘ / harbor porpoise ï 4 

ʄʘʡ / May 60-65 180 504/1610 ɸʟʦʚʢʘ / harbor porpoise ï 2,  

ʘʬʘʣʠʥʘ / bottlenose dolphin ï 2 

ʀʶʥʴ / June 50-60 200 700/1750 ʂʘʪʨʘʥ / spurdog ï 1 

ɼʝʢ. / Dec. 55-65 150 125/410 ɸʟʦʚʢʘ / harbor porpoise ï 2,  

ʩʢʘʪʳ / scats ï 7 

ɼʝʢ. / Dec. 50-60 150 65/210 ʉʢʘʪʳ / scats ï 3 

ɼʝʢ. / Dec. 55-65 150 110/360 ɸʟʦʚʢʘ / harbor porpoise ï 2, ʩʢʘʪʳ / scats ï 

7, ʢʘʪʨʘʥ / spurdog ï 2 
 

ʈʘʟʤʝʨʳ ʧʨʠʣʦʚʣʝʥʥʳʭ ʘʟʦʚʦʢ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 90 ʜʦ 

165 ʩʤ. ʇʦʣ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʫ 6 ʩʘʤʦʢ (ʜʣʠʥʦʡ ʦʪ 100 

ʜʦ 150 ʩʤ) ʠ 1 ʩʘʤʮʘ (165 ʩʤ). ɺ ʩʝʪʷʭ ʧʦʛʠʙʘʣʠ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʣʦʜʳʝ ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ. ʇʨʠ-

ʤʝʨʥʦ ʧʦʣʦʚʠʥʘ ʘʟʦʚʦʢ ʠʤʝʣʘ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʦʪ 

90 ʜʦ 120 ʩʤ. 

ʇʦʡʤʘʥʥʳʝ ʘʬʘʣʠʥʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʤʦʣʦʜʥʷʢʦʤ ʠ ʠʤʝʣʠ ʨʘʟʤʝʨʳ ʦʪ 140 ʜʦ 200 ʩʤ. 

ʆʯʝʚʠʜʥʦ ʙʦʣʝʝ ʢʨʫʧʥʳʤ ʠ ʩʪʘʨʰʠʤ ʘʬʘʣʠʥʘʤ, ʠʤʝ-

ʶʱʠʤ ʙʦʣʴʰʫʶ ʬʠʟʠʯʝʩʢʫʶ ʩʠʣʫ ʠ ʦʧʳʪ ʚʩʪʨʝʯ ʩ 

ʦʨʫʜʠʷʤʠ ʣʦʚʘ, ʫʜʘʝʪʩʷ ʠʟʙʝʛʘʪʴ ʛʠʙʝʣʠ ʚ ʢʘʤʙʘʣʴʥʳʭ 

ʩʝʪʷʭ. ʇʦʣ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʫ 4 ʩʘʤʦʢ ʘʬʘʣʠʥʳ, ʠʤʝʚ-

ʰʠʭ ʜʣʠʥʫ ʦʪ 160 ʜʦ 200 ʩʤ. ʇʨʠʣʦʚ ʘʬʘʣʠʥ ʥʘʙʣʶ-

ʜʘʣʩʷ ʪʦʣʴʢʦ ʚ ʘʧʨʝʣʝ-ʥʘʯʘʣʝ ʤʘʷ. 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʧʨʠ 

ʥʘʰʠʭ ʥʘʙʣʶʜʝʥʠʷʭ ʚʳʩʦʢʘʷ ʜʦʣʷ ʘʬʘʣʠʥ ʚ ʧʨʠʣʦʚʘʭ 

ʢʘʤʙʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉɿʏʄ ï 30,8%. 

ʇʦ ʜʘʥʥʳʤ ʉ.ɺ. ʂʨʠʚʦʭʠʞʠʥʘ (2009) ʚ ʧʨʠʙʨʝʞʥʳʭ 

ʚʦʜʘʭ ʂʨʳʤʘ ʜʦʣʷ ʘʬʘʣʠʥ, ʛʠʙʥʫʱʠʭ ʚ ʩʝʪʷʭ, ʩʦʩʪʘʚʠ-

The size of the by-caught common porpoises ranged 

from 90 to 165 cm. The sex was determined in 6 fe-

males (from 100 to 150 cm long) and in 1 male (165 

cm). Mostly young immature individuals died in the 

nets. Roughly half of the common porpoises were 

small in size: from 90 to 120 cm. 

The captured bottlenose dolphins were exceptionally 

by young individuals and ranged from 140 to 200 cm 

in size. Presumably, larger-sized bottlenose dolphins, 

which are physically stronger and had experience in 

coming across with the capture tools manage avoiding 

death in turbot nets. Four bottlenose dolphin females 

160 to 200 cm long were sexed. By-catch of bottle-

nose dolphins occurred only in April through early 

May. 

The high proportion of bottlenose dolphins recorded in 

the by-catch of turbot nets in the central northwestern 

Black Sea, being 30.8% is noteworthy. According to 

S.V. Krivokhizhin (ʂʨʠʚʦʭʠʞʠʥ, 2009) in the coastal 
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ʣʘ ʚʩʝʛʦ 5,4%, ʚ ʧʨʠʣʦʚʘʭ ʘʙʩʦʣʶʪʥʦ ʜʦʤʠʥʠʨʦʚʘʣʠ 

ʘʟʦʚʢʠ (94,6%).  

ʇʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʣʦʚʘ 

ʢʠʪʦʦʙʨʘʟʥʳʭ: 1,86 ʵʢʟ./100 ʩʝʪʝʡ (ʘʟʦʚʢʘ ï 1,29 

ʵʢʟ./100 ʩʝʪʝʡ, ʘʬʘʣʠʥʘ ï 0,57 ʵʢʟ./100 ʩʝʪʝʡ) ʧʨʠ ʨʘʟʦ-

ʚʦʤ ʧʦʜʲʝʤʝ ʠ 1,3 ʵʢʟ./1000 ʩʝʪʝʡ*ʩʫʪʢʠ (ʘʟʦʚʢʘ ï 0,9 

ʵʢʟ./1000 ʩʝʪʝʡ*ʩʫʪʢʠ, ʘʬʘʣʠʥʘ ï 0,4 ʵʢʟ./1000 ʩʝ-

ʪʝʡ*ʩʫʪʢʠ). ʇʨʠʣʦʚ ʢʠʪʦʦʙʨʘʟʥʳʭ ʚ ʣʝʩʢʦʚʳʝ ʩʝʪʠ ʠʟ 

ʤʦʥʦʥʠʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʘʧʨʦʥʦʚʳʤʠ ʦʢʘʟʘʣʩʷ ʧʦ-

ʯʪʠ ʚ 1,5 ʨʘʟʘ ʚʳʰʝ. ʕʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʠʜʝʪʝʣʴʩʪʚʫ-

ʝʪ ʦ ʙʦʣʴʰʝʡ ʦʧʘʩʥʦʩʪʠ ʣʝʩʢʦʚʳʭ ʩʝʪʝʡ. ʇʦʣʫʯʝʥʥʳʝ 

ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʟʘʥʠ-

ʞʝʥʥʳʤʠ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʦ-

ʜʷʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʠʙʨʝʞ-

ʥʳʭ ʨʘʡʦʥʦʚ ʉɿʏʄ. ʊʘʢ, ʚ ʘʧʨʝʣʝ 2010 ʛ. ʚʦʟʣʝ ʦʩʪʨʦ-

ʚʘ ɿʤʝʠʥʳʡ ʧʨʠ ʧʦʜʲʝʤʝ ʧʦʛʨʘʥʠʯʥʠʢʘʤʠ 450 ʙʨʘʢʦ-

ʥʴʝʨʩʢʠʭ ʪʫʨʝʮʢʠʭ ʢʘʤʙʘʣʦʚʳʭ ʩʝʪʝʡ ʙʳʣʦ ʦʙʥʘʨʫʞʝ-

ʥʦ 34 ʢʠʪʦʦʙʨʘʟʥʳʭ (7,56 ʵʢʟ./100 ʩʝʪʝʡ). ɺ ʤʘʝ 2011 ʛ. 

ʫ ʙʝʨʝʛʦʚ ʂʨʳʤʘ ʚ 700 ʙʨʘʢʦʥʴʝʨʩʢʠʭ ʩʝʪʷʭ ʦʪʤʝʯʝʥʘ 

ʛʠʙʝʣʴ 40 ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (5,71 ʵʢʟ./100 ʩʝ-

ʪʝʡ). ɺʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʙʨʘʢʦʥʴʝʨʩʢʠʭ ʩʝʪʝʡ ʚ ʚʦʜʝ 

ʥʝʠʟʚʝʩʪʥʦ. ɺʦʟʤʦʞʥʦ, ʧʦʣʫʯʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʦʪʯʘʩʪʠ 

ʦʙʲʷʩʥʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʟʦʚʦʢ ʠ 

ʘʬʘʣʠʥ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʉɿʏʄ. 

ʉʦʛʣʘʩʥʦ ʨʝʞʠʤʫ ʧʨʦʤʳʩʣʘ ʚ ʏʝʨʥʦʤ ʤʦʨʝ ʦʙʱʝʝ 

ʯʠʩʣʦ ʢʘʤʙʘʣʴʥʳʭ ʩʝʪʝʡ, ʚʳʩʪʘʚʣʷʝʤʳʭ ʚ ʫʢʨʘʠʥʩʢʠʭ 

ʚʦʜʘʭ, ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 7700 ʝʜʠʥʠʮ. ʉʨʝʜʥʷʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʩʝʪʝʡ ʚ ʚʦʜʝ ʩ ʫʯʝʪʦʤ 

ʟʘʧʨʝʪʥʳʭ ʧʝʨʠʦʜʦʚ ʣʦʚʘ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʘ ʚʝʣʠʯʠ-

ʥʦʡ 150 ʩʫʪʦʢ (ʚʩʝʛʦ 1155 ʪʳʩ. ʩʝʪʝʡ*ʩʫʪʢʠ). ʅʘ ʜʝʣʝ, 

ʧʦ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ ʯʠʩʣʦ ʙʨʘʢʦʥʴʝʨʩʢʠʭ ʩʝʪʝʡ 

ʧʨʠʤʝʨʥʦ ʚʜʚʦʝ ʧʨʝʚʳʰʘʝʪ ʦʬʠʮʠʘʣʴʥʦ ʨʘʟʨʝʰʝʥʥʳʝ 

ʚʝʣʠʯʠʥʳ. ʂ ʪʦʤʫ ʞʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʙʨʘʢʦʥʴʝʨ-

ʩʢʠʭ ʩʝʪʝʡ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʨʫʛʣʳʡ ʛʦʜ.  

ʇʦ ʥʘʰʠʤ ʨʘʩʯʝʪʘʤ ʧʨʠʣʦʚ ʢʠʪʦʦʙʨʘʟʥʳʭ ʩʦʩʪʘʚʠʣ 

2,35 ʵʢʟ. ʥʘ 1 ʪ ʚʳʣʦʚʣʝʥʥʦʡ ʢʘʤʙʘʣʳ. ʇʦ ʩʚʝʜʝʥʠʷʤ 

ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ 2010 ʛ. ʚʳʣʦʚ ʢʘʤʙʘʣʳ ʢʘʣ-

ʢʘʥ ʚ ʫʢʨʘʠʥʩʢʠʭ ʚʦʜʘʭ ʏʝʨʥʦʛʦ ʤʦʨʷ ʩʦʩʪʘʚʠʣ 207,3 ʪ, 

ʚ 2011 ʛ. ï 236,3 ʪ. ʂ ʩʦʞʘʣʝʥʠʶ, ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʢʠ ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ 

ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ ʛʠʙʝʣʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

ʧʦʩʢʦʣʴʢʫ ʨʝʘʣʴʥʳʡ ʦʙʲʝʤ ʜʦʙʳʯʠ ʢʘʣʢʘʥʘ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʦʬʠʮʠʘʣʴʥʦ ʟʘʷʚʣʝʥʥʳʡ. 

ʋʯʠʪʳʚʘʷ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʦ ʧʨʠʣʦʚʘʭ 

ʢʠʪʦʦʙʨʘʟʥʳʭ ʚ ʢʘʤʙʘʣʴʥʳʝ ʩʝʪʠ, ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʧʨʠʣʦʚʦʚ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʦ-

ʚʝʨʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʯʠʩʣʝ ʚʳʩʪʘʚʣʷʝ-

ʤʳʭ ʩʝʪʝʡ ʠ ʚʝʣʠʯʠʥʝ ʫʣʦʚʦʚ ʢʘʣʢʘʥʘ, ʪʦʯʥʦ ʦʮʝʥʠʪʴ 

ʤʘʩʰʪʘʙʳ ʛʠʙʝʣʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʠ ʚʝʜʝ-

ʥʠʠ ʵʪʦʛʦ ʧʨʦʤʳʩʣʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʇʦ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʚ ʚʦʜʘʭ ʋʢʨʘʠʥʳ ʪʦʣʴʢʦ ʚ ʢʘʤʙʘʣʴʥʳʭ 

waters of the Crimea, the proportion of bottlenose 

dolphins accounted for 5.4%; and the by-catches were 

absolutely dominated by the common porpoises 

(94.6%).  

The indices of the by-catch of cetaceans were as fol-

lows: 1.86 individuals /100 nets (the common por-

poise ï 1.29 ind./100 nets; bottlenose dolphins ï 0.57 

ind../100 nets) upon a single removal of the nets and 

1.3 ind. /1000 nets *day (common porpoises ï 0.9 

ind../1000 nets*day, bottlenose dolphin ï 0.4 ind./1000 

nets*day). The by-catch of cetaceans into line nets of 

mono-thread compared with kapron nets proved 1.5 

times higher. This appears to indicate a greater danger 

of line nets. The mean values obtained appear to be 

lower compared with data that are provided by mass 

media for the coastal regions of the northwestern 

Black Sea. In fact, in the April 2010 off the Zmeiny 

Island, when the frontier guards hauled in 450 Turkish 

poacher nets 34 cetaceans were revealed (7.56 

ind./100 nets). In the May of 2011, off the coast of the 

Crimea in 700 poacher nets, the mortality of 40 ma-

rine mammals was recorded (5.71 ind./100 nets). The 

period during which the poacher nets were found in 

the water is not known. Presumably, the differences 

obtained are partly accounted for by the patterns of the 

distribution of common porpoises and bottlenose dol-

phins in the central northwestern Black Sea. 

According to the harvest regime in the Black Sea, the 

total number of turbot nets in the Black Sea should not 

exceed 7700. The mean duration of the presence of the 

nets in the water, considering the banned period of 

capture is tentatively 150 days (a total of 1155 thou-

sand nets *day). Actually, according to expert assess-

ments the number of poacher nets roughly exceeds 

twofold the officially permitted numbers. And, a con-

siderable portion of poacher nets can be applied 

throughout the year.  

According to our estimates, the by-catch of cetaceans 

was 2.35 individuals per 1 ton of the caught turbot. 

According to the official statistics, in 2019, the yield 

of the turbot in the Ukrainian waters of the Black Sea 

was 207.3 tons, 2011ʛ. ï 236 tons. Unfortunately, sta-

tistical data cannot be used in order to obtain a reliable 

estimates of the mortality of marine mammals as the 

actual turbot catch exceeds the one officially declared 

substantially.  

Considering insufficient data available on cetacean 

by-catch in the turbot nets, differences in the be-catch 

indices in different parts of the sea and also unreliabil-

ity of the statistical data on the net set and the size of 

the turbot catch, it is difficult to precisely estimate the 

scale of the mortality of marine mammals in the net. 
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ʩʝʪʷʭ ʝʞʝʛʦʜʥʦ ʛʠʙʥʝʪ ʦʢʦʣʦ 1500 ʢʠʪʦʦʙʨʘʟʥʳʭ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʘʟʦʚʢʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʘʟʦʚʢʠ ʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʘʬʘʣʠʥʳ, ʛʠʙʥʫʪ ʠ 

ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʝʥʝʝ ʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʤʳʩʣʘ ʘʢʫ-

ʣʳ ʢʘʪʨʘʥ (ʩʝʪʠ ʩ ʷʯʝʝʡ 120 ʤʤ) ʠ ʩʢʘʪʦʚ (ʩʝʪʠ ʩ ʷʯʝʝʡ 

180 ʤʤ). ʅʘ ʙʝʣʦʙʦʯʝʢ Delphinus delphis ʩʝʪʥʦʡ ʧʨʦ-

ʤʳʩʝʣ ʜʦʥʥʳʭ ʨʳʙ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝ ʦʢʘʟʳ-

ʚʘʝʪ.  

ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ ʧʦʣʦʞʝʥʠʠ ʨʘʟʣʠʯʥʳʝ ʤʝʨʦʧʨʠʷ-

ʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʧʨʠʣʦʚʘ ʢʠʪʦʦʙ-

ʨʘʟʥʳʭ (ʧʨʠʤʝʥʝʥʠʝ çʧʠʥʛʝʨʦʚè, ʠʟʤʝʥʝʥʠʝ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʠ ʤʘʪʝʨʠʘʣʘ ʩʝʪʝʡ, ʦʛʨʘʥʠʯʝʥʠʝ ʩʨʦʢʦʚ ʠ ʨʘʡʦʥʦʚ 

ʣʦʚʘ ʠ ʪ.ʜ.), ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ. 

ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘ-

ʱʝʥʠʝ ʤʘʩʰʪʘʙʦʚ ʥʝʣʝʛʘʣʴʥʦʡ ʜʦʙʳʯʠ ʢʘʤʙʘʣʳ. 

According to a tentative estimate, in the Ukranian wa-

ters, in the turbot nets alone about 1500 cetaceans die, 

the majority of which being the common porpoise. In 

addition, the common porpoises, and to a lesser extent, 

bottlenose dolphins also die in a smaller scale harvest 

of the dogfish (nets with a mesh of 120 mm) and 

thornies (nets with a mesh of 180 m). The common 

dolphin Delphinus delphis is not affected by using net.  

In the present situation, various measures aimed at 

minimization of by-catch (utilization of çpingersè, 

changes in the design and material of the nets, limita-

tion of the dates and regions of harvest, etc.), appear to 

be very important Also an important task is a consid-

erable reduction of the scale of illegal harvest of the 

turbot. 
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ɺ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʦʞʠʜʘʝʪʩʷ ʨʝʟʢʦʝ ʫʚʝ-

ʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʧʦʜʚʦʜʥʦʛʦ ʰʫʤʘ, ʢʦʪʦʨʳʡ, ʧʦʪʝʥ-

ʮʠʘʣʴʥʦ, ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʚʨʝʜʥʦʝ ʘʢʫʩʪʠʯʝʩʢʦʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʥʘ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʚʙʣʠʟʠ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 

ʚʧʝʨʚʳʝ, ʚ ʨʘʤʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʆɺʆʉ (ʦʮʝʥʢʘ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ) ʜʣʷ ʦʮʝʥʢʠ ʚʦʟ-

ʤʦʞʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʫ-

ʤʘ, ʧʨʦʚʝʜʝʥ ʤʦʜʝʣʴʥʳʡ ʨʘʩʯʝʪ ʫʨʦʚʥʷ ʧʦʜʚʦʜʥʦʛʦ 

ʰʫʤʘ ʜʦ ʠ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʐʪʦʢʤʘʥʦʚʩʢʦʛʦ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʐɻʂʄ) ʚ ɹʘ-

ʨʝʥʮʝʚʦʤ ʤʦʨʝ ʠ ʦʮʝʥʝʥʳ ʨʘʟʤʝʨʳ ʟʦʥ ʘʢʫʩʪʠʯʝʩʢʦ-

ʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʫʤʘ ʥʘ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʜʣʷ ʟʠʤʥʝ-ʚʝʩʝʥʥʝʛʦ ʠ ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʩʝʟʦʥʦʚ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʘ. 

ʐʫʤ ʚʦ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʐɻʂʄ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʧʨʝʨʳʚʥʳʡ (ʥʝ ʠʤʧʫʣʴʩʥʳʡ) 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʰʫʤ ʩ ʤʘʢʩʠʤʫʤʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʥʠʞʝ 1 ʢɻʮ. ʕʪʦ ʠʥʬʨʘʟʚʫʢ ʧʨʠ ʙʫʨʝʥʠʠ ʜʥʘ, ʥʠʟʢʦ-

ʯʘʩʪʦʪʥʳʡ ʰʫʤ ʦʪ ʚʠʥʪʦʚ ʠ ʧʦʜʨʫʣʠʚʘʶʱʠʭ ʤʝʭʘ-

ʥʠʟʤʦʚ ʩʫʜʦʚ ʧʨʠ ʦʧʝʨʘʮʠʷʭ ʧʦ ʫʩʪʘʥʦʚʢʝ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʥʘ ʜʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʯʘʩʪʦʪ-

ʥʳʡ ʟʚʫʢ ʦʪ ʩʫʜʦʚʳʭ ʛʠʜʨʦʣʦʢʘʪʦʨʦʚ. ʅʘʠʙʦʣʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʢʠʪʦʦʙʨʘʟʥʳʝ ï 

ʤʘʣʳʡ ʧʦʣʦʩʘʪʠʢ (Balaenoptera acutorosyrata), ʬʠʥ-

ʚʘʣ (Balaenoptera physalus) ʠ ʛʦʨʙʘʯ (Megaptera 

novaeanliae), ʠ ʤʘʣʦʯʠʩʣʝʥʥʳʝ ï ʛʨʝʥʣʘʥʜʩʢʠʡ ʢʠʪ 

(Balaena mysticetus) ʩʝʡʚʘʣ (Balaenoptera borealis), ʠ 

ʩʠʥʠʡ ʢʠʪ (Balaenoptera musculus) ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ-

ʩʷ ʢʘʢ ʞʠʚʦʪʥʳʝ ʩ ʥʠʟʢʦʯʘʩʪʦʪʥʳʤ ʩʣʫʭʦʤ (Southall 

et al. 2007). ʇʦʵʪʦʤʫ ʵʪʠ ʚʠʜʳ ʙʫʜʫʪ ʥʘʠʙʦʣʝʝ ʧʦʜ-

In the course of construction of the facilities of the oil 

and gas complex in the Barents Sea an increase in the 

level of subterranean noise, which potentially may exert 

a detrimental acoustic effect on the marine mammals 

near the facilities under construction. The present paper 

addresses for the first time under the preparation of the 

Environmental Impact Assessment Project t the possible 

detrimental effect of the noise as based estimation of the 

level of the acoustic effect of the underwater noise prior 

to and in the course of the construction of the Shtokman 

gas concentrate field (SGCF) in the Barents Sea and the 

effect of the noise is estimated for the winter-spring and 

summer-autumn construction seasons. 

The noise in the course of construction at SGCF is main-

ly a continuous (non-pulse) low-frequency noise with a 

maximum intensity below 1 kHz. This is the infra-sound 

caused by the drilling of the bottom, the low-frequency 

noise from the propellers and taxiing-up mechanisms of 

the ships in the operations for installation of the equip-

ment for the bottom complexes and also the high-

frequency sound from the ship sonars. The most wide-

spread cetaceans in the Barents sea are the Minke whale 

(Balaenoptera acutorosyrata), the finwhale (Balaenop-

tera physalus) and the humpback whale (Megaptera 

novaeanliae), and small-numbered cetaceans ï the bow-

head whale (Balaena mysticetus) seiwhale (Balaenop-

tera borealis), and the blue whale (Balaenoptera muscu-

lus) are classified as animals with low-frequency hearing 

(Southall et al. 2007). Hence, these species would be 

most exposed to the effect of the noise of the construc-

tion in the sea. 

The assessment of the budget of the underwater noise 
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ʚʝʨʞʝʥʳ ʨʠʩʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʰʫʤʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ 

ʤʦʨʝ. 

ʆʮʝʥʢʘ ʙʶʜʞʝʪʘ ʧʦʜʚʦʜʥʦʛʦ ʰʫʤʘ ʜʦ ʥʘʯʘʣʘ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘ ʐɻʂʄ ʚʢʣʶʯʘʣʘ ʚʢʣʘʜ ʝʩʪʝʩʪʚʝʥ-

ʥʦʛʦ ʬʦʥʘ (ʰʫʤʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʠʟ-ʟʘ ʚʝʪʨʦʚʦʛʦ 

ʚʦʣʥʝʥʠʷ ʠ ʧʨʠʙʦʷ) ʠ ʰʫʤʦʚ ʦʪ ʨʳʙʦʣʦʚʥʳʭ ʩʫʜʦʚ, 

ʥʘʭʦʜʠʚʰʠʭʩʷ ʚ ʤʘʝ ʚ ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. 

ʇʨʠ ʯʠʩʣʝʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʫʤʤʠʨʦʚʘʣʠʩʴ ʧʦʣʷ 

ʦʪ ʤʥʦʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʟʚʫʢʘ: ʜʠʥʘʤʠʯʝʩʢʠʝ ʰʫʤʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ, ʰʫʤʳ ʩʫʜʦʭʦʜʩʪʚʘ (ʨʳʙʦʣʦʚʩʪʚʘ) 

ʠ ʰʫʤʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ. 

ɺʩʝ ʵʪʠ ʠʩʪʦʯʥʠʢʠ ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚ 

ʩʠʣʫ ʨʘʟʣʠʯʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦ-

ʵʪʦʤʫ ʩʫʤʤʠʨʫʶʪʩʷ ʘʜʜʠʪʠʚʥʦ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʰʫ-

ʤʳ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʥʝʢʦʨʨʝ-

ʣʠʨʦʚʘʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʚʙʣʠ-

ʟʠ ʧʦʚʝʨʭʥʦʩʪʠ (Kewley 1990). ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʩʧʝʢʪʨ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ ʦʙʳʯʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʤʦʜʝ-

ʣʴʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʩʢʦʨʦʩʪʠ ʚʝʪ-

ʨʘ. ʉʧʝʢʪʨ ʜʠʥʘʤʠʯʝʩʢʠʭ ʰʫʤʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫ-

ʯʘʶʪ ʧʫʪʸʤ ʯʠʩʣʝʥʥʦʛʦ ʩʫʤʤʠʨʦʚʘʥʠʷ ʚʢʣʘʜʦʚ ʦʪ 

ʤʥʦʞʝʩʪʚʘ ʥʝʙʦʣʴʰʠʭ ʫʯʘʩʪʢʦʚ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʠ 

ʚʢʣʘʜʳ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʢʚʘʜʨʘʪʘ ʤʦʜʫʣʷ 

ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʤʦʨʩʢʦʡ ʩʨʝʜʳ (ʦʪ ʠʩʪʦʯʥʠ-

ʢʘ ʢ ʨʘʩʯʝʪʥʦʡ ʪʦʯʢʝ) ʥʘ ʩʧʝʢʪʨ ʠʩʪʦʯʥʠʢʘ ʰʫʤʘ. 

ɸʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʰʫʤ ʩʫʜʦʭʦʜʩʪʚʘ ï ʧʦ 

ʩʧʝʢʪʨʘʤ ʰʫʤʘ ʦʪ ʦʪʜʝʣʴʥʳʭ ʩʫʜʦʚ ʧʨʠ ʠʭ ʠʟʚʝʩʪ-

ʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʚ ʘʢʚʘʪʦʨʠʠ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʤʦʨʩʢʦʡ 

ʩʨʝʜʳ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʡ ʠ ʵʬʬʝʢ-

ʪʠʚʥʳʡ ʤʝʪʦʜ ʧʩʝʚʜʦʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʘʨʘʙʦʣʠ-

ʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ (Aviloff  1992, Collins 1993). ʄʦ-

ʜʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʇʦʜʚʦʜʥʦʛʦ ʜʦʙʳʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʝʨʚʦʡ ʦʯʝ-

ʨʝʜʠ ʦʩʚʦʝʥʠʷ ʐɻʂʄ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʣʴʝʬʘ ʜʥʘ 

ʙʳʣʘ ʠʟʚʣʝʯʝʥʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ Etopo1 (Amante 

2009). ʇʦʣʝ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ ʚ ʚʦʜʥʦʡ ʪʦʣʱʝ ʧʦʩʪʨʦʝ-

ʥʦ ʧʦ ʜʘʥʥʳʤ ʮʠʬʨʦʚʦʛʦ ʘʪʣʘʩʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦ-

ʣʝʥʦʩʪʠ (Monterey and Levitus 1997). ɻʝʦʘʢʫʩʪʠʯʝ-

ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʥʘ (ʧʣʦʪʥʦʩʪʠ ʠ ʫʧʨʫʛʦʩʪʠ) 

ʠʟʚʣʝʯʝʥʳ ʠʟ ʦʙʦʙʱʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʢʦʤʧʘʥʠʝʡ çʐʪʦʢʤʘʥ ɼʝʚʝ-

ʣʦʧʤʝʥʪ ɸɻè. ʉʧʝʢʪʨ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʟʚʫʢʘ ʦʪ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʚʟʷʪ ʠʟ ʨʘʙʦʪʳ Kewley 

(1990). ʇʦʣʝ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ ʧʨʠʥʷʪʦ ʦʜʥʦʨʦʜʥʳʤ 

ʧʦ ʘʢʚʘʪʦʨʠʠ ʩ ʚʝʣʠʯʠʥʦʡ 10 ʤ/ʩʝʢ (ʧʨʠʤʝʨʥʦ 3 ʙʘʣ-

ʣʘ). ʉʧʝʢʪʨ ʰʫʤʦʚ ʦʪ ʨʳʙʦʣʦʚʥʳʭ ʩʫʜʦʚ (ʤʘʢʩʠ-

ʤʘʣʴʥʳʡ, ʚ ʨʝʞʠʤʝ ʪʨʘʣʝʥʠʷ) ʚʟʷʪ ʠʟ ʈʫʢʦʚʦʜʩʪʚʘ ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʫʜʦʚ (DNV 2010). ɻʣʫʙʠʥʳ ʵʢʚʠʚʘ-

ʣʝʥʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ ʩʫʜʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʛʣʫ-

ʙʠʥʦʡ ʛʨʝʙʥʦʛʦ ʚʘʣʘ ʠ ʜʠʤʝʪʨʦʤ ʚʠʥʪʘ, ʧʨʠʥʷʪʳ 

ʨʘʚʥʳʤʠ 3 ʤ. 

before the construction operation in SGCF, including the 

contribution of the natural background (on account the 

wind waves and the tide ) and the noise of the fishing 

ships that were in May in the water area of the Barents 

Sea . 

In numerical simulation the fields of numerous sources 

of the sound were summed up: the dynamics noises of 

the sea surface, the navigation noises (fishery) and the 

noises accompanying construction. All those sources are 

not correlated due to different physical origin, hence 

they are summed up additively. The dynamic noises of 

the sea surface can be represented as an uncorrelated 

sources distributed near the surface (Kewley 1990). The 

energy spectrum of those sources is normally described 

by a model depending on the established wind velocity. 

The range of dynamic noises of the surface noises is 

obtained by a numerical summing up of the contribu-

tions of numerous small surface areas. These contribu-

tions are the product of the module of the transfer func-

tions of the marine environment (from the source to the 

reference point) to the spectrum of the noise source. De-

termined in a similar way is the navigation noise ï by 

the noise spectra from some individual ships in case 

their location in the water area is known. 

In order to estimate the transfer functions of the marine 

environment, we used the most precise and effective 

method of pseudo-differential parabolic equations (Avi-

loff 1992, Collins 1993). Model calculations are pre-

sented for the construction region of the Underwater 

Production Complex of the first stage of the SGCF de-

velopment. The characterization of the bottom relief was 

obtained from the database of Etopo1 (Amante 2009). 

The sound velocity field in the water layer is based on 

data of the digital atlas of the temperature and salinity 

(Monterey and Levitus 1997). The geoacoustical charac-

teristics of the bottom (density and flexibility) were ex-

tracted from the generalized geological data provided by 

the company çStockman Development AG è. The spec-

trum of equivalent sources of the sound from the wind 

waves was derived from the study Kewley (1990). The 

field of the velocities of the wind is assumed to be ho-

mogeneous throughout the water area, with a value of 10 

m/sec (roughly 3 balls). The spectrum of the noises from 

the fishing boats (the maximal in the trawling regime) 

was derived from the Manual on Vessel Classification 

(DNV 2010). The depths of equivalent noise sources of 

the ships determined by the depth of the propulsion shaft 

and the diameter of the propeller are assumed to be 

equal to 3 m. 

The map of the routes for the calculation of the noises 

from the sea surface is shown in Fig. 1a, the routes and 

the location of the fishing boats for the estimation of 
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ʂʘʨʪʘ ʪʨʘʩʩ ʜʣʷ ʨʘʩʯʝʪʘ ʰʫʤʦʚ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1ʘ; ʪʨʘʩʩʳ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʳʙʦ-

ʣʦʚʥʳʭ ʩʫʜʦʚ ʜʣʷ ʨʘʩʯʝʪʘ ʠʭ ʚʢʣʘʜʦʚ ʚ ʰʫʤʦʚʦʝ ʧʦ-

ʣʝ (ʚʩʝʛʦ 77 ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʥʘ ʟʘʜʘʥʥʫʶ ʜʘʪʫ) 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 1ʙ.  

their contribution to the noise field (a total of 77 accord-

ing to their location as of the date concerned) are shown 

in Fig. 1b.  

 
ʈʠʩ. 1. ʂʘʨʪʳ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʨʘʩʩ. ʘ) ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʳʙʦʣʦʚʥʳʭ ʩʫʜʦʚ ʠ ʪʨʘʩʩ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʟʚʫʢʘ ʦʪ ʥʠʭ; ʙ) ʢʘʨʪʘ ʪʨʘʩʩ ʜʣʷ ʨʘʩʯʝʪʘ ʰʫʤʦʚ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ 

Fig. 1 The maps of the routes used in simulation. ʘ) The disposition of the fishing boats and the routes of the distri-

bution of the sound from them; b) the map of the routes to estimate the noises from the sea surface. 

ʅʘ ʈʠʩ. 2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʙʶʜʞʝʪʘ ʰʫ-

ʤʘ ʚ ʜɹ ʦʪʥ. 1 ʤʢʇʘ ʜʣʷ ʤʘʷ ʥʘ ʛʣʫʙʠʥʝ 100 ʤ ʚ ʤʝʩʪʝ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʇʦʜʚʦʜʥʦʛʦ ʜʦʙʳʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʐɻʂʄ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ. 

Fig. 2 shows the results of the calculation of the noise 

budget in dB in relation to 1ÕPa for May at a depth of 

100 m at the site of the location of the Underwater 

Production Complex of SGCF  in the Barents Sea . 
 

 

ʈʠʩ. 2. ʆʮʝʥʢʘ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪ-

ʥʦʩʪʠ ʰʫʤʘ ʚ ʤʘʝ. ʐʪʨʠʭ-

ʧʫʥʢʪʠʨʥʘʷ ʢʨʠʚʘʷ ï ʰʫʤ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʧʨʠ ʚʝʪʨʝ 10 

ʤ/ʩ, ʰʪʨʠʭʦʚʘʷ ʢʨʠʚʘʷ ï ʰʫʤ 77 

ʨʳʙʦʣʦʚʥʳʭ ʪʨʘʫʣʝʨʦʚ, ʩʧʣʦʰ-

ʥʘʷ ʢʨʠʚʘʷ ï ʩʫʤʤʘʨʥʳʡ ʰʫʤ. 

Fig. 2. Assessment of the spectral 

density of noise in May. The 

dashed line denotes the noise of 

the sea surface at a wind of 10 

m/sec. The dashed curve denotes 

the noise of 77 fishing trawlers, the 

solid curve stands for the total 

noise 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʚʝʜʝʥʥʳʤ ʨʘʩʯʝʪʦʤ, ʠʥʪʝʛʨʘʣʴ-

ʥʳʝ ʫʨʦʚʥʠ ʰʫʤʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʧʨʠ ʚʝʪʨʝ 10 ʤ/ʩ 

According to the calculations made, the integral levels 

of the noise of the sea surface at the wind of 10 m/sec 
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ʩʦʩʪʘʚʣʷʶʪ 105 ʜɹ, ʰʫʤ ʩʫʜʦʭʦʜʩʪʚʘ ï 92 ʜɹ, ʘ ʩʫʤ-

ʤʘʨʥʳʡ ʰʫʤ ʯʫʪʴ ʙʦʣʝʝ 105 ʜɹ ʦʪʥ. 1 ʤʢʇʘ. ɸʥʘʣʦ-

ʛʠʯʥʳʡ ʨʘʩʯʝʪ ʜʣʷ ʚʝʪʨʘ ʚ 20 ʤ/ʩ ʜʘʝʪ ʜʣʷ ʰʫʤʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʤʦʨʷ 113 ʜɹ ʠ ʩʫʤʤʘʨʥʳʡ ʫʨʦʚʝʥʴ ʰʫʤʘ 

ʯʫʪʴ ʙʦʣʝʝ 113 ʜɹ ʦʪʥ. 1 ʤʢʇʘ. ʈʘʩʯʝʪ ʜʣʷ ʛʠʜʨʦʣʦ-

ʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʝʥʪʷʙʨʷ ʪʘʢʞʝ ʜʘʝʪ ʩʭʦʜʥʳʡ ʨʝ-

ʟʫʣʴʪʘʪ, ʥʦ ʚʩʝ ʫʨʦʚʥʠ ʰʫʤʘ ʥʠʞʝ ʠʟ-ʟʘ ʧʨʠʜʦʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʚʫʢʘ (ɸʚʠʣʦʚ ʠ ɺʝʜʝʥʝʚ 

2011). ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ, ʯʪʦ ʧʨʠ ʟʘʜʘʥʥʳʭ ʧʣʦʪʥʦʩʪʷʭ ʩʫʜʦʭʦʜʩʪʚʘ ʠ 

ʫʨʦʚʥʷʭ ʰʫʤʘ ʨʳʙʦʣʦʚʥʳʭ ʩʫʜʦʚ ʠʭ ʚʢʣʘʜ ʚ ʦʙʱʠʡ 

ʫʨʦʚʝʥʴ ʰʫʤʘ ʚ ʨʘʡʦʥʝ ʐɻʂʄ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝ 

ʚʢʣʘʜʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʰʫʤʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʫʞʝ 

ʧʨʠ ʚʝʪʨʝ ʚ 10 ʤ/ʩʝʢ (3-4 ʙʘʣʣʘ) ʠ, ʪʝʤ ʙʦʣʝʝ, ʧʨʠ 

ʚʝʪʨʝ 20 ʤ/ʩʝʢ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʠʛʨʠʨʫʶʱʠʝ ʢʠʪʳ ʦʪʯʝʪʣʠʚʦ ʨʝʘʛʠ-

ʨʫʶʪ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʡ ʰʫʤ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʝ-

ʧʨʝʨʳʚʥʦʛʦ (ʥʝ ʠʤʧʫʣʴʩʥʦʛʦ) ʰʫʤʘ ʦʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʣʝʪʘʣʴʥʦʝ ʠʣʠ ʟʥʘʯʠʤʦʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʝ ʦʞʠʜʘʝʪʩʷ, ʦʜʥʘʢʦ 

ʚʦʟʤʦʞʥʳ ʥʝʛʘʪʠʚʥʳʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ 

ʰʫʤ ï ʥʘʨʫʰʝʥʠʝ ʦʨʠʝʥʪʘʮʠʠ, ʠʟʤʝʥʝʥʠʝ ʤʠʛʨʘʮʠ-

ʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʚ ʤʦʨʝ, ʤʘʩʢʠʨʦʚʢʘ ʢʦʤʤʫʥʠʢʘʮʠ-

ʦʥʥʳʭ ʩʠʛʥʘʣʦʚ, ʨʝʘʢʮʠʠ ʠʟʙʝʛʘʥʠʷ ʟʦʥ ʧʦʚʳʰʝʥʥʦ-

ʛʦ ʰʫʤʘ (Southall et al. 2007). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ 

(Malme et al. 1984), ʯʪʦ ʫ ʤʠʛʨʠʨʫʶʱʠʭ ʢʠʪʦʚ ʧʨʠ 

ʫʨʦʚʥʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʰʫʤʘ 110 ʜɹ, 120ʜɹ ʠ 130 

ʜɹ ʦʪʥ. 1 ʤʢʇʘ ʩʢʟ ʥʘʙʣʶʜʘʣʠʩʴ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝ-

ʘʢʮʠʠ ʠʟʙʝʛʘʥʠʷ ʟʦʥʳ ʰʫʤʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 10, 50 ʠ 

90%. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʝʥʠʝ ʚ 120 ʜɹ 

ʩʯʠʪʘʝʪʩʷ ʧʦʨʦʛʦʤ ʥʘʯʘʣʘ ʥʝʛʘʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʯʝ-

ʩʢʦʛʦ ʦʪʢʣʠʢʘ ʥʘ ʥʝʧʨʝʨʳʚʥʳʡ ʪʠʧ ʰʫʤʘ (Malme et 

al. 1984, ɺʝʜʝʥʝʚ 2010, Nowacek et al. 2012).  

ɼʣʷ ʯʠʩʣʝʥʥʦʡ ʦʮʝʥʢʠ ʨʘʟʤʝʨʦʚ ʟʦʥ ʛʠʜʨʦʘʢʫʩʪʠʯʝ-

ʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʫʤʘ ʥʘ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʐɻʂʄ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʦʚ ʧʦʪʝʨʴ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʟʚʫʢʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʜʘʥʥʳʝ. 

ʋʨʦʚʥʠ ʰʫʤʘ ʩʫʜʦʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʬʣʦʪʠʣʠʠ ʧʦʜʙʠ-

ʨʘʣʠʩʴ ʧʦ ʩʫʜʘʤ-ʘʥʘʣʦʛʘʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʫʨʦʚʥʠ ʰʫ-

ʤʘ ʠʟʚʝʩʪʥʳ (Reeves at al. 2005). ʈʘʩʯʝʪʳ ʧʨʦʚʝʜʝʥʳ 

ʜʣʷ ʤʘʷ ʠ ʩʝʥʪʷʙʨʷ, ʪ.ʢ. ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʚʫʢʘ ʟʘʚʠ-

ʩʠʪ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʟʚʫʢʘ ʚ ʚʦʜʝ, ʟʘʚʠʩʷʱʝʛʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʪ ʚʨʝʤʝʥʠ 

ʛʦʜʘ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʳ ʧʨʠ-

ʤʝʨʳ ʨʘʩʯʝʪʘ ʟʦʥ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʫʤʘ 

ʚʦʢʨʫʛ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʇʦʜʚʦʜʥʦʛʦ ʜʦʙʳʯ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʐɻʂʄ, ʧʨʠ ʪʠʧʠʯʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʦʧʝʨʘʮʠʠ ʩ ʫʯʘʩʪʠʝʤ 2 ʫʩʪʘʥʦʚʦʯʥʳʭ ʩʫʜʦʚ 

ʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʪʠʧʘ çSaipem 3000è ʠ 

ʙʫʢʩʠʨʘ. ʉʣʝʚʘ ʥʘ ʨʠʩ.3 ʧʦʣʫʪʦʥʦʚʘʷ ʰʢʘʣʘ ʫʨʦʚʥʝʡ 

ʚ ʜɹ ʦʪʥ. 1 ʤʢʇʘ. ʈʘʩʯʝʪ ʜʣʷ ʤʘʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 3ʘ, 

ʛʜʝ ʧʣʦʱʘʜʠ ʟʦʥ ʩ ʫʨʦʚʥʷʤʠ 120 ʜɹ / 130 ʜɹ / 140 ʜɹ 

are 105 dB, the noise of the navigation, 92 dB and the 

total noise, somewhat more than 105 dB in relation to 1 

Õ Pa. A similar calculation for the wind at 20 m/sec 

yields the value of 113 dB for the sea surface noise and 

the total level of the noise of somewhat more than 113 

dB in relation to 1 ÕPa. The calculation for the hydro-

logical conditions of September yields a similar result 

but still the levels of the noise are lower on account of 

the near-bottom distribution of the sound (ɸʚʠʣʦʚ ʠ 

ɺʝʜʝʥʝʚ 2011). From the provided calculations it fol-

lows that that with the set densities of navigation and the 

levels of noise of the fishing boats, their contribution to 

the total level of noise in the region of SGCF is substan-

tially lower than the contribution of the dynamic noises 

of the sea surface at the wind of 10 m/sec (3-4 scores) 

and all the more so at the wind of 20 m/sec. 

It is known that the migrating whales respond markedly 

to the industrial noise. When a discontinuous (non-

pulse) noise from the construction no lethal or signifi-

cant pathological effect on marine mammals is expected 

however, there may be some negative behavioral re-

sponses to the noise ï disturbance of orientation, change 

in the migration routes in the sea , camouflaging of 

communication signals, responses of evading of aug-

mented noise zones (Southall et al. 2007). The investiga-

tions have revealed (Malme et al. 1984) that in migrating 

whales at the levels industrial noise of 110 dB, 120dB 

and 130 dB in rel. to 1 ÕPa ʩʢʟ behavioral responses of 

evading the noise zone wee observed with a probability 

of 10, 50 and 90%. Hence, to date the value of 120 dB is 

considered to be the threshold of the behavioral response 

to continuous type of noise (Malme et al. 1984, ɺʝʜʝʥʝʚ 

2010, Nowacek et al. 2012).  

For the numerical assessment of the size of the zones of 

hydro-acoustic noise effect on marine mammals during 

the construction of SGCF, used as initial data for the 

estimation of the loss in the distribution of the noise the 

above data were used. The levels of the noise of the 

ships of the construction flotilla were selected according 

to analogous ships for which the noise levels are known 

(Reeves at al. 2005). The calculations were made of 

May and September as the propagation of sound de-

pends on the spatial distribution of the sound in the wa-

ter, which in its turn is a function of the time of the year 

and weather conditions. Fig. 3. shows examples of the 

calculation of the zones of acoustic effect of the noise 

around the construction site of the Underwater Produc-

tion Complex SGCF in case of a typical technological 

operations involving 2 installation ships of a high cargo 

tonnage of the ñSaipem 3000ò type and a tug. On the 

left, Fig. 3 shows a gray scale of the levels in dB in rela-

tion to 1ÕPa. The calculations for May are shown in Fig. 

3ʘ, where the areas of zones with levels of 120 dB / 130 
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ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 11405 ʢʤ2 / 736 ʢʤ2 / 14,7 ʢʤ2. 

ʈʘʩʯʝʪ ʜʣʷ ʩʝʥʪʷʙʨʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 3ʙ, ʛʜʝ ʧʣʦʱʘʜʠ 

ʟʦʥ ʩ ʫʨʦʚʥʷʤʠ 120 ʜɹ/ 130 ʜɹ / 140 ʜɹ ʩʦʩʪʘʚʣʷʶʪ 

7170 ʢʤ2 / 568 ʢʤ2 / 8.8 ʢʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

dB / 140 dB are equal respectively to 11405 km2 / 736 

km2 / 14.7 km2. The calculation for September is shown 

in Fig. 3b, where the areas of the zones with levels of 

120 dB/ 130 dB / 140 dB constitute 7170 km2 / 568 km2 

/ 8.8 km2 respectively. 

 
ʈʠʩ. 3. ɿʦʥʳ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʫʤʘ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʇʦʜʚʦʜʥʦʛʦ ʜʦʙʳʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʐɻʂʄ 

Fig. 3. The zones of acoustic effect of noise in the construction of the Underwater Production Complex SGCM 

ɺ ʮʝʣʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʟʦʥ, ʩʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ ʩʥʠʞʝʥʠʝ ʧʣʦʱʘʜʝʡ ʩ ʟʘʜʘʥʥʳʤ ʫʨʦʚʥʝʤ ʰʫʤʘ 

ʜʣʷ ʩʝʥʪʷʙʨʴʩʢʠʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʠʤʝʨʥʦ 

ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʡʩʢʠʤʠ ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʦʛʨʝʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʸʚ ʚʦʜʥʦʡ ʪʦʣʱʠ ʠ ʧʝʨʝ-

ʭʦʜʘ ʢ ʧʨʠʜʦʥʥʦʤʫ ʭʘʨʘʢʪʝʨʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʚʫʢʘ. 

ʇʨʠʤʝʨʥʫʶ ʦʮʝʥʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʛʦʨʙʘʪʳʭ ʢʠʪʦʚ, 

ʦʞʠʜʘʝʤʳʭ ʚ ʟʦʥʘʭ ʰʫʤʘ ʩ ʫʨʦʚʥʝʤ ʩʚʳʰʝ ʢʨʠʪʠʯʝ-

ʩʢʦʛʦ ʟʥʘʯʝʥʠʷ 120 ʜɹ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʠʩʧʦʣʴʟʫʷ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʜʘʥʥʳʝ ʦ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʠʜʘ ʠ ʜʘʥʥʳʝ ʦ ʧʣʦʱʘʜʠ ʟʦʥʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʦ 

ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʝ ʄʫʨʤʘʥʩʢʦʛʦ ʤʦʨʩʢʦʛʦ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʂʅʎ ʈɸʅ, ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʛʦʨʙʘʯʝʡ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥ-

ʮʝʚʘ ʤʦʨʷ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

0,0005 ʦʩʦʙʴ/ʢʤ2. ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ 

ʥʘʠʭʫʜʰʝʤ ʩʮʝʥʘʨʠʠ (ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʝ ʥʝ-

ʩʢʦʣʴʢʠʭ ʫʩʪʘʥʦʚʦʯʥʳʭ ʩʫʜʦʚ ʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲʝʤ-

ʥʦʩʪʠ ʠ ʙʫʢʩʠʨʦʚ), ʟʦʥʘ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩ 

ʫʨʦʚʥʝʤ Ó120 ʜɹ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 16000 ʢʤ2 

(Vedenev ʝt al. 2012). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ ʧʦʜ ʘʢʫʩʪʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʫʤʘ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʦʢʦʣʦ 8 ʛʦʨʙʘʯʝʡ. 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʮʝʥʢʘ ʫʱʝʨʙʘ ʦʪ ʘʢʫ-

ʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʝʥʘ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʩʯʝʪʘ. ʍʦʪʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʝʩʪʴ ʨʝʢʦ-

On the whole as based on the results of the calculation 

of the zones, there is a reduction of the areas with a 

preset level of noise for September hydrological condi-

tions compared with the May conditions due to the 

heating of the surface layers of the water column and 

transition to the near-bottom pattern of sound propaga-

tion. 

A rough estimate of the numbers of humpback whales 

expected in the noise zones with a level of above the 

critical of 120 dB can be obtained as based on tentative 

data on the density of the distribution of the species 

concerned and data of the zone area obtained as a result 

of computational simulation by the Murmansk Biologi-

cal Institute of the Kola Research Center, RAS , the 

density of the distribution of the humpback whales es-

timated t6hroughout the entire water area of the Bar-

ents Sea during the summer-autumn season is about  

0.0005 individuals/km2. Calculations reveal that that in 

case of the worst scenario (concurrent operation of sev-

eral installation ships of great cargo tonnage and tugs), 

the zone of acoustic effect with a level of Ó120 dB may 

exceed 16000 km2 (Vedenev ʝt al. 2012). Hence, dur-

ing the summer-autumn season about 8 humpback 

whales may be exposed to the acoustic effect of noise. 

It should be noted, however that the assessment of the 

acoustic effect on marine mammals is greatly ham-

pered due to lack of data that are necessary for the cal-

culation. Although the literature contains some recom-
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ʤʝʥʜʘʮʠʠ ʧʦ ʢʨʠʪʠʯʝʩʢʠ ʦʧʘʩʥʳʤ ʫʨʦʚʥʷʤ ʟʚʫʢʘ, 

ʧʨʠʚʦʜʷʱʠʤ ʢ ʘʢʫʩʪʠʯʝʩʢʠʤ ʪʨʘʚʤʘʤ (Southall et al. 

2007), ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʝʜʠʥʳʝ ʢʨʠʪʠʯʝʩʢʠʝ 

ʟʥʘʯʝʥʠʷ ʜʣʷ ʫʨʦʚʥʝʡ ʟʚʫʢʘ, ʚʳʟʳʚʘʶʱʠʭ ʥʝʛʘʪʠʚʥʳʡ 

ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʦʪʢʣʠʢ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʡ 

ʦʮʝʥʢʠ ʤʘʩʰʪʘʙʘ ʥʝʛʘʪʠʚʥʦʛʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʰʫʤʘ ʥʘ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʥʝʦʙʭʦʜʠʤʳ 

ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʝʟʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʠʜʦʚ ʚ ʨʘʡʦʥʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʢʦʤʧʘ-

ʥʠʠ çʐʪʦʢʤʘʥ ɼʝʚʝʣʦʧʤʝʥʪ ɸɻè ʠ ʛʨʘʥʪʘ ɽʚʨʦʧʝʡ-

ʩʢʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʧʨʦʝʢʪʫ çACCESSè. 

mendations on the critically hazardous levels of sound 

leading to acoustic injuries (Southall et al. 2007), no 

unified critical values have been established for the 

sound levels causing a negative behavioral response.  

In addition a reliable assessment of the scale of detri-

mental effect of noise on marine mammals necessitates 

some accurate data on the seasonal density of the dis-

tribution of species in the construction regions.  
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ɺʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʥʘʩʝʣʷʝʪ ʙʘʣʪʠʡ-

ʩʢʠʡ ʧʦʜʚʠʜ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ (Pusa hispida botnica) 

ʠ ʙʘʣʪʠʡʩʢʠʡ ʧʦʜʚʠʜ ʩʝʨʦʛʦ ʪʶʣʝʥʷ (Halichoerus 

grupus macrorhynchus). ɺ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʙʘʣʪʠʡʩʢʘʷ ʢʦʣʴʯʘʪʘʷ ʥʝʨʧʘ ʟʘʥʝʩʝʥʘ ʢʘʢ 

ʧʦʜʚʠʜ ʩ ʧʦʩʪʦʷʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʢ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩ-

ʣʝʥʥʦʩʪʠ, ʘ ʙʘʣʪʠʡʩʢʠʡ ʩʝʨʳʡ ʪʶʣʝʥʴ, ʢʘʢ ʧʦʜʚʠʜ ʩ 

ʫʤʝʥʴʰʠʚʰʝʡʩʷ ʜʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʯʠʩʣʝʥʥʦ-

ʩʪʴʶ, ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʝʜʫʮʠʨʦʚʘʣʠʩʴ ʧʦ 

ʚʩʝʤʫ ʘʨʝʘʣʫ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ ʯʠʩʣʝʥʥʦʩʪʴ ʩʝʨʦʛʦ ʪʶʣʝʥʷ ʚ ɹʘʣʪʠʡ-

ʩʢʦʤ ʤʦʨʝ ʙʳʣʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʤʘʣʘ ʠ ʦʮʝʥʠʚʘʣʘʩʴ 

ʚ ʥʝ ʙʦʣʝʝ ʯʝʤ 3000 ʦʩʦʙʝʡ ʚ ʩʝʨʝʜʠʥʝ 1970-ʭ ʛʛ. 

(Harding and H rk nen 1999), ʘ ʚ ʥʘʯʘʣʝ 1980-ʭ ʛʛ. 

ʚʩʝʛʦ 1000-1500 ʦʩʦʙʝʡ (Helle 1983). ʏʠʩʣʝʥʥʦʩʪʴ 

ʙʘʣʪʠʡʩʢʦʡ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ ʚ ʢʦʥʮʝ 1970-ʭ ʛʛ. ʤʦʞ-

ʥʦ ʧʨʠʤʝʨʥʦ ʦʮʝʥʠʪʴ ʚ 5000 ʦʩʦʙʝʡ, ʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʫʯʝʪʘ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʝ ʧʦ ʝʜʠʥʦʡ 

ʤʝʪʦʜʠʢʝ ʚ 1996 ʛ. ï ʦʢʦʣʦ 5500 ʦʩʦʙʝʡ (H rk nen et 

al.1998).  

ʂʦʣʴʯʘʪʘʷ ʥʝʨʧʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʩʥʦʚʥʘʷ 

ʯʘʩʪʴ ʧʦʜʚʠʜʘ ʙʘʣʪʠʡʩʢʦʡ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ ʦʙʠʪʘʝʪ 

ʚ ɹʦʪʥʠʯʝʩʢʦʤ 5500 ʦʩʦʙʝʡ ʠ ʚ ʈʠʞʩʢʦʤ ʟʘʣʠʚʘʭ 

1500 ʦʩʦʙʝʡ. ɺ ʌʠʥʩʢʦʤ ʟʘʣʠʚʝ ʩʫʱʝʩʪʚʫʝʪ ʠʟʦʣʠʨʦ-

ʚʘʥʥʘʷ ʧʦʧʫʣʷʮʠʷ ʙʘʣʪʠʡʩʢʦʡ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ, ʥʝ 

ʩʤʝʰʠʚʘʶʱʘʷʩʷ ʩ ʧʦʧʫʣʷʮʠʷʤʠ ɹʦʪʥʠʯʝʩʢʦʛʦ ʠ 

ʈʠʞʩʢʦʛʦ ʟʘʣʠʚʦʚ (H rk nen et al. 2008). ɹʦʣʴʰʘʷ 

ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ 

ʞʠʚʝʪ ʚ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ. ʅʘ ʵʩʪʦʥʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʣʠʚʘ, ʥʝʨʧʫ ʥʝ ʚʩʪʨʝʯʘʣʠ ʜʘʚʥʦ, ʘ ʥʘ 

ʬʠʥʩʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴ ʢʨʘʡʥʝ ʤʘʣʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʘʚʠʘʫʯʝʪʝ ʧʨʦʚʝʜʝʥʥʦʤ ʥʘ 100% ʧʣʦʱʘʜʠ ʣʝʜʦʚʦʛʦ 

ʧʦʢʨʳʪʠʷ ʚ 2010 ʛ. ʚ ʌʠʥʣʷʥʜʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʪʦʣʴʢʦ 3 ʦʩʦʙʠ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ (A. Halkka ʫʩʪʥʦʝ 

ʩʦʦʙʱʝʥʠʝ), ʘ ʚʝʩʥʦʡ 2011 ʛ. ʧʦʩʣʝ ʪʘʷʥʴʷ ʣʴʜʘ ʬʠʥ-

ʩʢʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʥʝ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʥʠ ʦʜʥʦʡ 

The eastern Baltic Sea is populated by the Baltic sub-

species of the ringed seal (Pusa hispida botnica) and the 

Baltic subspecies of the gray seal (Halichoerus grupus 

macrorhynchus). In the Red Data Book of the Russian 

Federation, the Baltic ringed seal is listed under the cat-

egory ñDecreasing number. Taxa and populations whose 

number is constantly decreasingò; the Baltic gray seal is 

listed under the category ñEndangered. Taxa and popu-

lations whose abundance has decreased to critical lev-

elsò.  

Indeed, the numbers of the Baltic gray seal were ex-

tremely low. In the 1970s, they were estimated at no 

more than 3000 individuals (Harding and Hªrkºnen 

1999), and in the early 1980s they were as low as 1000-

1500 individuals (Helle 1983). The population size of 

the Baltic ringed seal was estimated at about 5000 indi-

viduals in the late 1970s. In accordance with the results 

of a survey conducted in 1996 that used the same count-

ing techniques throughout the entire Baltic Sea, there 

were about 5500 ringed seals (Hªrkºnen et al.1998). 

The ringed seal. Currently, the major herds of Baltic 

ringed seals are found in the Gulf of Bothnia (5500 in-

dividuals) and the Gulf of Riga (1500 individuals). The 

herd inhabiting the Gulf of Finland is an isolated one 

that does not mingle with the herds found in the gulfs of 

Bothnia and Riga (Hªrkºnen et al. 2008). The majority 

of the herd inhabiting the Gulf of Finland lives in the 

Russian waters. As for the part of the Gulf of Finland 

that belongs to Estonia, ringed seals have not been seen 

there for many years; and the numbers of ringed seals in 

the Finnish part of the gulf are very low. For example, 

only 3 ringed seals were observed during an aerial sur-

vey that was conducted in Finland in 2010 and covered 

100% of the ice cover (A. Halkka, oral communication); 

and after the ice broke up during the following spring of 

2011, no ringed seals were seen at all (O. Stenman, oral 
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ʥʝʨʧʳ (O. Stenman ʫʩʪʥʦʝ ʩʦʦʙʱʝʥʠʝ). ʇʦʩʣʝʜʥʠʡ 

ʘʚʠʘʫʯʝʪ ʥʝʨʧʳ ʚ ʨʦʩʩʠʡʩʢʦʡ ʘʢʚʘʪʦʨʠʠ ʌʠʥʩʢʦʛʦ 

ʟʘʣʠʚʘ ʧʨʦʚʝʜʝʥ ʚ 2010 ʛ., ʯʠʩʣʝʥʥʦʩʪʴ ʥʝʨʧʳ ʥʘ 

ʣʴʜʫ ʩʦʩʪʘʚʠʣʘ 45 ʦʩʦʙʝʡ (SE=16,74) ʩ ʰʠʨʦʢʠʤ 

95%-ʥʳʤ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ (ɺʝʨʝʚʢʠʥ ʠ 

ʜʨ. 2012). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ ʚʨʝʤʷ ʫʯʝʪʘ ʥʘ ʣʴʜʫ 

ʚʩʝʛʦ ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ʙʳʣʦ ʥʝ ʙʦʣʝʝ 50 ʦʩʦʙʝʡ 

ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ, ʘ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʩʝʡ ʧʦʧʫʣʷ-

ʮʠʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʠʞʝ 100 ʦʩʦʙʝʡ. ʋʯʝʪ ʧʨʦʚʦʜʠʣʩʷ 

ʚ ʩʦʣʥʝʯʥʫʶ ʤʘʣʦʚʝʪʨʝʥʫʶ ʧʦʛʦʜʫ ʚ ʧʝʨʠʦʜ ʣʠʥʴʢʠ, 

ʢʦʛʜʘ ʥʘ ʣʴʜʫ ʟʘʣʝʛʘʝʪ ʧʨʠʤʝʨʥʦ 75% ʧʦʧʫʣʷʮʠʠ 

ʥʝʨʧʳ. 

ɺ ʢʦʥʮʝ 1970-ʭ ʥʘʯʘʣʝ 80-ʭ ʛʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʣʴʯʘ-

ʪʦʡ ʥʝʨʧʳ ʚ ʌʠʥʩʢʦʤ ʟʘʣʠʚʝ ʦʮʝʥʠʚʘʣʘʩʴ ʚ 3500-

4000 ʦʩʦʙʝʡ (ʊʦʨʤʦʩʦʚ ʠ ɽʩʠʧʝʥʢʦ 1990), ʧʦ ʜʘʥʥʳʤ 

ʥʘʰʠʭ ʫʯʝʪʦʚ, ʢ ʢʦʥʮʫ ʚʝʢʘ, ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʢʨʘʪʠ-

ʣʘʩʴ ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ ʠ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 300 ʦʩʦ-

ʙʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʬʘʢʪ ʢʘʪʘ-

ʩʪʨʦʬʠʯʝʩʢʦʛʦ ʧʘʜʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ 

ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ ʚ ʌʠʥʩʢʦʤ ʟʘʣʠʚʝ. 

ʆʙʩʣʝʜʦʚʘʥʠʷ ʦʩʪʨʦʚʦʚ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʥʠʭ 

ʟʘʣʝʞʝʢ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ, ʧʦʢʘʟʘʣʦ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʟʚʝʨʝʡ ʥʘ ʟʘʣʝʞʢʘʭ, ʪʘʢ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩ-

ʣʦ ʦʩʦʙʝʡ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ, ʦʪʤʝʯʝʥʥʦʝ ʥʘ ʟʘʣʝʞʢʘʭ, 

ʚ ʩʫʤʤʝ ʩʦʩʪʘʚʠʣʦ 43 ʦʩʦʙʠ. ʂʨʦʤʝ ʪʦʛʦ ʩʦʢʨʘʪʠʣʦʩʴ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʣʝʞʝʢ, ʪʘʢ ʚ ʤʝʩʪʘʭ ʛʜʝ ʝʱʝ ʥʝʩʢʦʣʴʢʦ 

ʣʝʪ ʥʘʟʘʜ ʤʦʞʥʦ ʙʳʣʦ ʚʩʝʛʜʘ ʥʘʡʪʠ ʥʝʨʧʫ ʚ ʧʝʨʠʦʜ 

ʣʠʥʴʢʠ ʪʝʧʝʨʴ ʟʚʝʨʝʡ ʥʝʪ. ʆʩʪʘʚʰʘʷʩʷ ʧʦʧʫʣʷʮʠʷ 

ʥʝʨʧʳ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʯʠʩʣʝ ʟʘ-

ʣʝʞʝʢ. ʉʝʡʯʘʩ ʝʩʪʴ ʪʦʣʴʢʦ 4 ʤʝʩʪʘ, ʛʜʝ ʤʦʞʥʦ ʥʘʡʪʠ 

ʞʠʚʦʪʥʳʭ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 

3 ʠʟ ʥʠʭ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ. ɺʝʩʥʦʡ 

ʧʦʩʣʝ ʨʘʩʧʘʜʝʥʠʷ ʣʴʜʘ ʚʩʝ ʥʝʨʧʳ ʫʭʦʜʷʪ ʥʘ ʶʛ ʟʘʣʠ-

ʚʘ ʚ ʨʘʡʦʥ ʂʫʨʛʘʣʴʩʢʦʛʦ ʧ-ʦʚʘ. ʇʦʜʦʙʥʦʝ ʩʦʩʨʝʜʦʪʦ-

ʯʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʞʠʚʦʪʥʳʭ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʜʝʣʘʝʪ ʠʭ 

ʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʛʦʜʘ. ɺ 1991-1992 ʛʛ. 

ʚ ʌʠʥʩʢʦʤ ʟʘʣʠʚʝ ʦʙʥʘʨʫʞʠʣʠ ʦʢʦʣʦ 150 ʪʨʫʧʦʚ 

ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ. ɺ ʍʝʣʴʩʠʥʩʢʦʤ ʚʝʪʝʨʠʥʘʨʥʦʤ ʠʥ-

ʩʪʠʪʫʪʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʩʢʨʳʪʠʷ ʥʘʡʜʝʥʥʳʭ ʪʝʣ, ʥʦ 

ʧʨʠʯʠʥʫ ʩʤʝʨʪʠ ʚʟʨʦʩʣʳʭ ʫʧʠʪʘʥʥʳʭ ʞʠʚʦʪʥʳʭ 

ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʩʤʦʛʣʠ. ʏʠʩʣʦ ʧʦʛʠʙʰʠʭ ʞʠʚʦʪʥʳʭ ʚ 

ʪʝ ʛʦʜʳ ʙʳʣʦ ʙʦʣʴʰʝ ʯʝʤ ʚʝʣʠʯʠʥʘ ʧʦʧʫʣʷʮʠʠ ʥʝʨʧʳ 

ʩʝʡʯʘʩ. ɺ 2010 ʠ 2011 ʛʛ. ʥʘʡʜʝʥʦ 3 ʪʨʫʧʘ ʢʦʣʴʯʘʪʦʡ 

ʥʝʨʧʳ, ʯʪʦ ʜʣʷ ʧʦʧʫʣʷʮʠʠ ʠʟ 50-100 ʦʩʦʙʝʡ ï ʙʦʣɹ-

ʰʦʡ ʫʨʦʥ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʥʝʪ ʜʘʥʥʳʭ ʦ ʚʝʣʠʯʠʥʝ 

ʩʤʝʨʪʥʦʩʪʠ ʚ ʮʝʣʦʤ.  

ɺ ʪʝʧʣʳʝ ʟʠʤʳ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʣʴʜʘ, ʢʦʛʜʘ ʟʚʝʨʠ 

ʨʘʟʤʥʦʞʘʶʪʩʷ ʚ ʯʝʨʪʝ ʉ.-ʇʝʪʝʨʙʫʨʛʘ ʩʤʝʨʪʥʦʩʪʴ 

ʥʝʨʧʳ ʝʱʝ ʚʳʰʝ. 

ʉʝʨʳʡ ʪʶʣʝʥʴ. ɺ ʌʠʥʩʢʦʤ ʟʘʣʠʚʝ ʦʙʠʪʘʝʪ ʩʪʘʜʦ 

ʩʝʨʳʭ ʪʶʣʝʥʝʡ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʢʦʥʪʘʢʪʳ ʩ ʪʶʣʝʥʷʤʠ 

ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ʊʘʢ, ʥʘ ʦʩ-

communication). In Russia, the latest aerial survey of 

ringed seals in the Gulf of Finland was conducted in 

2010. The number of ringed seals observed on the ice 

was 45 (SE=16.74) with a wide 95% confidence interval 

(ɺʝʨʝʚʢʠʥ ʠ ʜʨ. 2012). This means that there were no 

more than 50 ringed seals on the ice of the entire Gulf of 

Finland at the time of the aerial survey, and that, most 

probably, the total population size is no more than 100 

individuals. The survey was conducted on a sunny day 

with little wind during the molting period when about 

75% of the population rest on the ice. 

In the late 1970s-early 1980s, the number of ringed 

seals in the Gulf of Finland was estimated at 3500-4000 

individuals (ʊʦʨʤʦʩʦʚ ʠ ɽʩʠʧʝʥʢʦ 1990). Our surveys 

showed that by the end of the 20th century the popula-

tion size of seals was 10 times lower, only about 300 

individuals. Recent data confirm that the numbers of 

ringed seals in the Gulf of Finland continue to decrease 

dramatically.  

A survey of islands and haulout sites has shown that the 

number of seals hauled out has reduced, and the maxi-

mum number of individuals spotted on all haulouts was 

only 43. Besides, the number of haulout sites has also 

reduced. Just a few years ago, there were sites where 

you could always see seals during the molting period; 

now there are no animals on these sites at all. The re-

maining population is centered on a limited number of 

haulouts. Currently, there are only 4 sites where you can 

find these animals, if the weather conditions are favora-

ble. Three of the remaining sites are located in the 

southern part of the gulf, in the vicinity of the Kurgalsky 

Peninsula, as the animals migrate there in spring, after 

the spring ice breaks up. This means the entire popula-

tions concentrates just in one place, and this makes the 

animals even more vulnerable during this time of the 

year. In 1991-1992, about 150 carcasses of ringed seals 

were found in the Gulf of Finland. The autopsies of car-

casses conducted at College of Veterinary Medicine in 

Helsinki did not reveal the cause of death of adult well-

nourished animals. It is worth saying that the number of 

dead seals found during those years was higher than the 

entire present-day population size of ringed seals. In 

2010 and 2011, 3 carcasses of ringed seals were found. 

For a population numbering 50-100 individuals this is a 

huge loss. All more so, as we do not possess statistics on 

the total mortality rate.  

Lack of sea ice during warm winters makes the animals 

breed within the city boundaries of St. Petersburg, lead-

ing to even greater mortality rates. 

The gray seal. The gray seal herd inhabiting the Gulf of 

Finland has contacts with other gray seal herds inhabit-

ing the central part of the Baltic Sea. For example, satel-
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ʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʦʡ ʪʝʣʝʤʝʪʨʠʠ ʧʨʦʚʝʜʝʥ-

ʥʳʭ ʚ ʕʩʪʦʥʠʠ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʝʨʳʝ ʪʶʣʝʥʠ 

ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʧʝʨʠʦʜʠʯʝ-

ʩʢʠ ʟʘʧʣʳʚʘʶʪ ʚ ʌʠʥʩʢʠʡ ʟʘʣʠʚ, ʥʦ ʪʘʢʠʝ ʚʦʷʞʠ ʥʝ 

ʙʳʚʘʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ ʠ ʯʝʨʝʟ 1-2 ʥʝʜʝʣʠ ʞʠ-

ʚʦʪʥʳʝ ʚʦʟʚʨʘʱʘʶʪʩʷ ʦʙʨʘʪʥʦ. ɺ ʌʠʥʩʢʦʤ ʟʘʣʠʚʝ 

ʧʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ, ʧʦʵʪʦ-

ʤʫ ʜʘʥʥʳʭ ʦ ʧʝʨʝʤʝʱʝʥʠʷʭ ʪʶʣʝʥʝʡ ʚ ʟʘʧʘʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʝʪ. ʏʠʩʣʝʥʥʦʩʪʴ ʩʝʨʦʛʦ ʪʶʣʝʥʷ ʚ ɹʘʣ-

ʪʠʡʩʢʦʤ ʤʦʨʝ ʧʦʩʣʝʜʥʠʝ ʰʝʩʪʴ ʣʝʪ ʙʦʣʝʝ 20000 ʦʩʦ-

ʙʝʡ, ʧʦʵʪʦʤʫ ʚ ʐʚʝʮʠʠ ʠ ʌʠʥʣʷʥʜʠʠ ʥʘʯʘʪʘ ʣʠʮʝʥ-

ʟʠʦʥʥʘʷ ʦʭʦʪʘ. ʏʠʩʣʝʥʥʦʩʪʴ ʩʪʘʜʘ ʩʝʨʦʛʦ ʪʶʣʝʥʷ, ʢʘʢ 

ʚ ʨʦʩʩʠʡʩʢʦʡ ʘʢʚʘʪʦʨʠʠ, ʪʘʢ ʠ ʚ ʮʝʣʦʤ ʚ ʟʘʣʠʚʝ ʪʦʞʝ 

ʨʘʩʪʝʪ, ʥʦ ʨʘʩʪʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʚ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʦʨʷ (ʊʘʙʣ.). ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʪʘʙʣʠ-

ʮʘ ʦʩʥʦʚʘʥʘ ʥʘ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʨʘʙʦʯʝʡ ʛʨʫʧʧʦʡ 

ʵʢʩʧʝʨʪʦʚ ʧʦ ʪʶʣʝʥʷʤ ʍɽʃʔʂʆʄ. ʋʯʝʪ ʩʝʨʦʛʦ ʪʶ-

ʣʝʥʷ ʥʘ ʣʠʥʥʳʭ ʟʘʣʝʞʢʘʭ ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʣʝ ʪʘʷʥʴʷ 

ʣʴʜʘ ʚ ʢʦʥʮʝ ʤʘʷ ʚ ʝʜʠʥʳʝ ʩʨʦʢʠ ʧʦ ʚʩʝʤʫ ɹʘʣʪʠʡ-

ʩʢʦʤʫ ʤʦʨʶ. ʉʪʘʜʦ ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝ-

ʤʥʦʛʠʤ ʙʦʣʝʝ 4% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʪʶʣʝʥʝʡ ʦʙʠʪʘʶ-

ʱʠʭ ʚ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʝ. ʇʨʠʯʝʤ ʚ ʨʦʩʩʠʡʩʢʦʡ ʘʢʚʘ-

ʪʦʨʠʠ ʟʘʣʠʚʘ, ʥʘ ʧʝʨʠʦʜ ʫʯʝʪʘ, ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ 

1,5% ʦʪ ʚʩʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʪʶʣʝʥʝʡ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʣʠʥʴʢʠ ʢʦʣʠʯʝʩʪʚʦ ʪʶʣʝʥʝʡ ʥʘ ʟʘʣʝʞʢʘʭ ʩʪʘʥʦʚʠʪʩʷ 

ʙʦʣʴʰʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʠʭʦʜʦʤ ʟʚʝʨʝʡ ʠʟ ʕʩʪʦʥʠʠ ʠ 

ʌʠʥʣʷʥʜʠʠ, ʪ.ʢ. ʣʝʪʦʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʪʘʜʘ ʞʠʚʝʪ ʥʘ 

ʥʘʰʝʡ ʪʝʨʨʠʪʦʨʠʠ. 

lite telemetry research conducted in Estonia has shown 

that gray seals inhabiting the central part of the Baltic 

Sea periodically swim to the Gulf of Finland, but such 

trips do not last long, and in one or two weeks seals 

come back. In the Gulf of Finland, satellite telemetry 

research has not been conducted, therefore we do not 

know whether seals migrate westward or not. The gray 

seal abundance in the Baltic Sea has been over 20000 

individuals in the most recent six years, so licensed 

hunting became permitted in Sweden and Finland. The 

size of the gray seal herd in the Russian waters and in 

the entire Gulf of Finland continues to grow as well, but 

the growth rate is much slower compared to the one 

observed in the central part of the sea (Table). The data 

presented in the table is based on the information col-

lected by the HELCOM Seal Expert Working Group. 

Counts of gray seals on molting haulout sites are con-

ducted in late May, after the sea ice melts; and seals are 

counted simultaneously, during the same time of the 

year, across the entire Baltic Sea. The number of gray 

seals observed in the Gulf of Finland is about 4% of the 

total Baltic Sea seal population, and about 1.5% of the 

total population is found in the Russian part of the gulf 

at the time of the year when counts are conducted. After 

molting ends, the number of seals hauled out increases; 

this is related to the arrival of seals from Estonia and 

Finland, because a large part of the herd summers on the 

Russian territory. 

ʊʘʙʣ. ʈʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ ʩʝʨʦʛʦ ʪʶʣʝʥʷ ʚ ʌʠʥʩʢʦʤ ʟʘʣʠʚʝ 

Table. Results of gray seal counts in the Gulf of Finland 

 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

ʈʦʩʩʠʡʩʢʘʷ ʘʢʚʘʪʦʨʠʷ ʟʘʣʠʚʘ 

Russian part of the Gulf 
89 183 547 545 390 326 331 400 168 446 

ɺʩʝʛʦ ʚ ʟʘʣʠʚʝ 

Total in the Gulf 
313 490 870 880 756 803 965 1040 615 1417 

ɺʩʝʛʦ ʚ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʝ 

Total in the Baltic Sea 
13100 15950 17640 18300 20700 22000 22 330 20395 23139 23941 

 

ʉ ʨʦʩʪʦʤ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʨʦʛʦ ʪʶʣʝʥʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʘʢʚʘʪʦʨʠʷ ʟʘʣʠʚʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʞʠʚʦʪʥʳʤʠ. ɺ ʧʦ-

ʩʣʝʜʥʠʝ 4 ʛʦʜʘ ʚʦʟʦʙʥʦʚʠʣʘʩʴ ʟʘʣʝʞʢʘ ʥʘ ʦʩʪʨʦʚʘʭ 

ʍʘʣʠʢʘʨʪʠ ʠ ʀʪʷʢʠʚʠ, ʵʪʠ ʟʘʣʝʞʢʠ ʚʦʩʩʪʘʥʦʚʠʣʘʩʴ 

ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʣʝʪ ʧʦʩʣʝ ʠʩʯʝʟʥʦʚʝʥʠʷ 

ʟʚʝʨʝʡ ʩ ʵʪʠʭ ʨʠʬʦʚ, ʝʱʝ ʚ ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ 

ʟʜʝʩʴ ʬʠʥʥʳ ʦʭʦʪʠʣʠʩʴ ʥʘ ʪʶʣʝʥʝʡ. ɺʧʝʨʚʳʝ ʞʠ-

ʚʦʪʥʳʝ ʦʪʤʝʯʝʥʳ ʥʘ ʦʩʪʨʦʚʘʭ ʈʦʜʰʝʨ ʠ ʍʘʣʣʣʠ. 

ʂʨʦʤʝ ʪʦʛʦ ʣʝʪʦʤ ʠʭ ʯʘʩʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʧʣʘʚʘʶ-

ʱʠʤʠ ʚ ɺʳʙʦʨʛʩʢʦʤ ʟʘʣʠʚʝ ʘ ʥʘ ʚʦʩʪʦʢ ʟʘʧʣʳʚʘʶʪ ʟʘ 

ɹʝʨʝʟʦʚʳʝ ʦʩʪʨʦʚʘ. ɺ ʪʝʧʣʳʝ ʟʠʤʳ ʩ ʥʝʜʦʩʪʘʪʢʦʤ 

ʜʨʝʡʬʫʶʱʠʭ ʣʝʜʷʥʳʭ ʧʦʣʝʡ ʦʪʤʝʯʝʥʳ ʩʣʫʯʘʠ ʨʘʟ-

ʤʥʦʞʝʥʠʷ ʚ ʩʘʤʦʡ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ʚʧʣʦʪʴ ʜʦ 

ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ʆʩʥʦʚʥʳʝ ʟʘ-

As gray seals increase in number, they disperse wider 

around the gulf. In the past 4 years seals have re-

established their haulouts on the islands of Halli Karti 

and Ityakivi; they returned to these sites several dozen 

years later after they abandoned them (Finnish people 

used to hunt seals on these reefs in the early 20th centu-

ry). For the first time ever, seals were sighted on the 

islands of Rodsher and Halli. In summer, they are often 

seen swimming in the Gulf of Vyborg. In the eastward 

direction, they swim further than the Beryozovye Is-

lands. Because of the lack of drift ice fields during warm 

winters, there were cases of seals breeding in the most 

eastern part of the gulf, just outside the city boundary of 

St. Petersburg. But the main haulout sites are located in 
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ʣʝʞʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ʚ ʨʘʡʦʥʝ 

ʂʫʨʛʘʣʴʩʢʦʛʦ ʧ-ʦʚʘ. 

ɺ ʌʠʥʩʢʦʤ ʟʘʣʠʚʝ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 1990-ʭ ʛʛ., 

ʢʘʢ ʥʘ ʩʝʚʝʨʥʦʤ, ʪʘʢ ʠ ʥʘ ʶʞʥʦʤ ʧʦʙʝʨʝʞʴʝ ʚʝʜʝʪʩʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʦʨʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʨʫʧʥʳʭ ʧʦʨʪʦʚ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ 

ʥʘ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʘʭ. ʊʨʘʥʩ-

ʧʦʨʪʥʳʝ ʧʝʨʝʚʦʟʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʫʧʥʦʪʦʥ-

ʥʘʞʥʳʭ ʪʘʥʢʝʨʦʚ ʥʝʠʟʙʝʞʥʦ ʚʝʜʫʪ ʢ ʢʦʨʝʥʥʦʤʫ ʠʟ-

ʤʝʥʝʥʠʶ ʭʘʨʘʢʪʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ, ʘ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʥʘʰʘ 

ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ, ʥʦ ʠ ʦʢʨʫʞʘʶʱʠʭ ʥʘʩ ʞʠʚʦʪʥʳʭ. 

ʋʚʝʣʠʯʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʫʩʠʣʠʚʘʝʪ ʬʘʢ-

ʪʦʨ ʙʝʩʧʦʢʦʡʩʪʚʘ ʜʣʷ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʨʝʛʠʦʥʘ ʠ 

ʨʠʩʢ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʀʟʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʨʳʙʦʣʦʚʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʨʳʙ-

ʥʳʭ ʟʘʧʘʩʦʚ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʢʦʥʢʫʨʝʥʪʥʳʭ ʦʪʥʦʰʝ-

ʥʠʡ ʟʘ ʨʳʙʫ ʤʝʞʜʫ ʨʳʙʘʢʘʤʠ ʠ ʪʶʣʝʥʷʤʠ. ɺ ʵʪʦʡ 

ʙʦʨʴʙʝ ʧʝʨʝʚʝʩ ʩʠʣ ʥʘ ʩʪʦʨʦʥʝ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʭʨʘʥʫ ʤʝʩʪ ʠʭ ʦʙʠʪʘʥʠʷ 

ʣʘʩʪʦʥʦʛʠʭ, ʩʦʟʜʘʚ ʨʝʟʝʨʚʘʪʳ ʩʧʦʩʦʙʥʳʝ ʧʦʜʜʝʨʞʘʪʴ 

ʙʣʘʛʦʧʦʣʫʯʠʝ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ. ʈʝʛʠʦʥʘʣʴʥʳʡ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʟʘʢʘʟʥʠʢ 

çʂʫʨʛʘʣʴʩʢʠʡè ʚʢʣʶʯʘʝʪ ʘʢʚʘʪʦʨʠʶ ʌʠʥʩʢʦʛʦ ʟʘʣʠ-

ʚʘ, ʟʘʢʘʟʥʠʢ ʠʤʝʝʪ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʚʢʣʶ-

ʯʝʥ ʚ ʈʘʤʩʘʨʩʢʠʡ ʩʧʠʩʦʢ. ɿʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ 

ʟʘʣʝʞʢʠ ʦʙʦʠʭ ʚʠʜʦʚ ʪʶʣʝʥʝʡ, ʦʜʥʘʢʦ ʚʚʝʩʪʠ ʦʛʨʘ-

ʥʠʯʝʥʠʷ ʚ ʧʨʘʚʠʣʘ ʠ ʩʨʦʢʠ ʨʳʙʦʣʦʚʩʪʚʘ ʥʘ ʨʝʛʠʦ-

ʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʥʝʚʦʟʤʦʞʥʦ ʪ.ʢ. ʵʪʦ ʧʦʣʥʦʤʦʯʠʷ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʇʦʵʪʦʤʫ ʦʭʨʘʥʘ ʣʘʩʪʦʥʦʛʠʭ ʚ 

ʟʘʢʘʟʥʠʢʝ ʪʦʣʴʢʦ ʥʘ ʙʫʤʘʛʝ. 

ɺʳʨʘʞʘʝʤ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ɻʕʌ ʇʈʆʅ ʧʨʦʝʢʪ 

00069210 çʋʢʨʝʧʣʝʥʠʝ ʤʦʨʩʢʠʭ ʠ ʧʨʠʙʨʝʞʥʳʭ 

ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʈʦʩʩʠʠè, ʧʨʝʜʧʨʠʷʪʠʶ 

ʢʦʨʧʦʨʘʮʠʠ çʈʦʩʘʪʦʤè ʆɸʆ çʊʝʭʩʥʘʙʵʢʩʧʦʨʪè ʠ 

ʬʠʥʩʢʦʤʫ ʬʦʥʜʫ Raja ja Ossi Tuuliaisen S ti n. 

ɺʳʚʦʜʳ 

1. ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ ʚ ʌʠʥ-

ʩʢʦʤ ʟʘʣʠʚʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʥʠʟ-

ʢʦʤ ʫʨʦʚʥʝ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ ʧʦʜʚʠʜ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠ ʠʩʯʝʟʥʦʚʝʥʠʷ. 

2. ʏʠʩʣʝʥʥʦʩʪʴ ʩʪʘʜʘ ʩʝʨʦʛʦ ʪʶʣʝʥʷ ʚ ʌʠʥʩʢʦʤ ʟʘ-

ʣʠʚʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʠʟʢʦʤ, ʥʦ ʩʪʘʙʠʣʴʥʦʤ ʫʨʦʚʥʝ 

ʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ. 

the southern part of the gulf, near Kurgalsky Peninsula.  

Since the second half of the 1990s, marine terminals 

have been built both on the northern and southern coasts 

of the Gulf of Finland. Construction and operation of 

large ports have a negative impact on already established 

ecosystems. Marine transport operations that use very 

large crude carriers inevitably and drastically change the 

way the neighboring territories and bodies of water are 

used. But in this way we change not only our environ-

ment, we also affect the environment of animals that are 

around us. The increased anthropogenic pressure will 

lead to exacerbation of the disturbance factor and in-

crease risk of industrial pollution.  

Changing ecological conditions and increased fishing 

activity lead to reduction in fish reserves, which intensi-

fies competition for fish between fishermen and seals. In 

this struggle, the odds are on the peopleôs side, and to 

safeguard the interests of animals in their natural habi-

tats, we need such nature reserves that are capable to 

support the well-being of the protected species. The wa-

ter bodies of the Gulf of Finland are part of the state 

nature reserve ñKurgalskyò. This nature reserve is of 

international importance, it is on the Ramsar List of 

Wetlands of International Importance, and the main 

haulout sites of both seal species are within the bounda-

ries of the reserve. But the protection of pinnipeds in this 

reserve is actually nonexistent due to habitat disturbance 

by fishing activities. We need to make changes to the 

fishing regulations in this area and to the allowed peri-

ods for fishing activity. However, it is impossible to 

make such changes at the regional level, as it is the ju-

risdiction of the federal government. Until the changes 

have been made, the seal population remains vulnerable. 
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Conclusions 

1. The ringed seal population size in the Gulf of Finland 

is extremely low. The Russian population of this sub-

species is on the verge of extinction. 

2. The numbers of gray seals in the Gulf of Finland are 

low but stable and have a tendency to grow. 
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ʃʘʜʦʞʩʢʘʷ ʢʦʣʴʯʘʪʘʷ ʥʝʨʧʘ ʷʚʣʷʝʪʩʷ ʵʥʜʝʤʠʢʦʤ ʃʘ-

ʜʦʞʩʢʦʛʦ ʦʟʝʨʘ, ʟʘʥʝʩʝʥʘ ʚ ʢʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʢʨʘʩʥʳʝ ʢʥʠʛʠ, 

ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʯʠʩʣʝʥʥʳʡ ʧʦʜʚʠʜ ʩ ʦʛʨʘʥʠ-

ʯʝʥʥʳʤ ʘʨʝʘʣʦʤ. 

ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ: ʇʦ ʜʘʥʥʳʤ ʧʨʦʤʳʩʣʦʚʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʯʠʩʣʝʥʥʦʩʪʠ 

ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ ʚ ʃʘʜʦʞʩʢʦʤ ʦʟʝʨʝ ʙʳʣ ʦʪʤʝʯʝʥ ʚ 

ʥʘʯʘʣʝ 20 ʚ. ʠ ʩʦʩʪʘʚʣʷʣ ʧʨʠʤʝʨʥʦ 20000 ʦʩʦʙʝʡ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʜʚʠʜʘ ʩʦʢʨʘʱʘʣʘʩʴ ʠ ʚ 

1950-60 ʛʛ. ʩʦʩʪʘʚʠʣʘ 10000 ʦʩʦʙʝʡ (ɿʫʙʦʚ 1965). 

ɸ.ɸ. ɸʥʪʦʥʶʢ ʚ 1975 ʛ. ʦʧʨʝʜʝʣʠʣ ʚʝʣʠʯʠʥʫ ʧʦʧʫʣʷ-

ʮʠʠ ʚ 3500-4700 ʦʩʦʙʝʡ. ʇʦ ʜʘʥʥʳʤ ʀ.ɽ. ʌʠʣʘʪʦʚʘ 

(1990) ʚ 1971-1972 ʛʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʥʝʨʧʳ ʩʦʩʪʘʚʠʣʘ 

10000-12000 ʦʩʦʙʝʡ, ʧʨʠʯʝʤ ʩʭʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʘʚʪʦʨ ʧʨʠʚʦʜʠʪ ʜʣʷ 1973 ʠ 1978 ʛʛ. ʆʥ ʞʝ ʚ 1985 ʛ. 

ʦʮʝʥʠʚʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʣʘʜʦʞʩʢʦʡ ʥʝʨʧʳ ʚ 11500-

12700 ʦʩʦʙʝʡ. ʇʦ ʜʘʥʥʳʤ ʘʚʠʘʫʯʝʪʘ 1994 ʛ. (Sipilª et 

al. 2002) ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʦʮʝʥʝʥʘ ʚ 

5000 ʞʠʚʦʪʥʳʭ. 

The Ladoga ringed seal is endemic to Ladoga Lake. Due 

to its relatively small population size and limited habi-

tat, it is listed in the Red Data Book of the Russian Fed-

eration, as well as in the regional Red Data Books. 

Population dynamics: According to commercial har-

vest data, the population size of Ladoga ringed seals 

was largest in the early 20th century and was estimated 

at about 20000 individuals. Later on, the abundance of 

this species suffered a decrease. Thus, in 1950-1960s, 

there were 10000 individuals (ɿʫʙʦʚ 1965), and in 1975 

the population size was estimated at 3500-4700 individ-

uals (ɸʥʪʦʥʶʢ 1975). According to (ʌʠʣʘʪʦʚ 1990), 

the population of ringed seals was 10000-12000 indi-

viduals in 1971-1972; and the population numbers for 

1973 and 1978 were approximately the same. The same 

author estimated the population of ringed seals to be 

11500-12700 in 1985. According to an aerial survey 

conducted in 1994 (Sipilª et al. 2002), the total popula-

tion size was only 5000 individuals.  

In 2001, on 11-12 April, we conducted an aerial survey 
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ɺ 2001 ʛ. 11-12 ʘʧʨʝʣʷ ʤʳ ʧʨʦʚʝʣʠ ʘʚʠʘʫʯʝʪ ʢʦʣʴʯʘ-

ʪʦʡ ʥʝʨʧʳ ʚ ʃʘʜʦʞʩʢʦʤ ʦʟʝʨʝ. ʆʩʝʥʴ 2000 ʛ. ʠ ʥʘʯʘ-

ʣʦ ʟʠʤʳ 2001 ʛ. ʙʳʣʠ ʪʝʧʣʳʤʠ ʠ ʣʝʜ ʥʘ ʦʟʝʨʝ ʚʩʪʘʣ 

ʪʦʣʴʢʦ ʚ ʬʝʚʨʘʣʝ, ʘ ʢʦ ʚʨʝʤʝʥʠ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʪʘ ʚ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ ʙʳʣʘ ʙʦʣʴʰʘʷ ʧʦʣʳʥʴʷ. ʀʩʩʣʝ-

ʜʦʚʘʣʠ 5,6% ʧʣʦʱʘʜʠ ʦʟʝʨʘ ʧʦʢʨʳʪʦʛʦ ʣʴʜʦʤ, ʧʨʠ 

ʵʪʦʤ ʫʯʣʠ 112 ʦʩʦʙʝʡ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ, ʘ ʦʙʱʘʷ ʯʠʩ-

ʣʝʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʥʘ ʣʴʜʫ ʩʦʩʪʘʚʠʣʘ ʧʨʠʤʝʨʥʦ 

2000 ʦʩʦʙʝʡ (ɺʝʨʝʚʢʠʥ 2003). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʘʜʦʞ-

ʩʢʦʡ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ ʥʘ ʣʴʜʫ ʥʦʩʠʣʦ ʢʦʥʪʘʛʠʦʟʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʞʠ-

ʚʦʪʥʳʭ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘ-

ʩʪʷʭ ʦʟʝʨʘ, ʦʜʥʘʢʦ, ʥʝ ʧʨʝʚʳʰʘʣʘ 1,05 ʦʩʦʙʝʡ ʥʘ ʢʤ2. 

ʉʨʘʚʥʠʚʘʷ ʵʪʠ ʜʘʥʥʳʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʀ.ɽ. ʌʠʣʘʪʦʚʘ 

(1990), ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʧʘʜʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ. ʉʦʢʨʘʪʠʣʘʩʴ ʧʣʦʱʘʜʴ 

ʟʘʣʝʛʘʥʠʷ ʞʠʚʦʪʥʳʭ ʥʘ ʣʴʜʫ, ʪʘʢ ʢʘʢ ʚ ʤʝʩʪʘʭ, ʛʜʝ 

ʨʘʥʝʝ ʟʚʝʨʝʡ ʙʳʣʦ ʤʘʣʦ, ʦʥʠ ʠʩʯʝʟʣʠ ʩʦʚʩʝʤ, ʥʘʧʨʠ-

ʤʝʨ, ʚ ʙʫʭʪʝ ʇʝʪʨʦʢʨʝʧʦʩʪʴ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʤʘʢʩʠ-

ʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʟʘʣʝʛʘʥʠʷ ʣʘʩʪʦʥʦʛʠʭ ʦʩʪʘʣʘʩʴ 

ʧʨʠʤʝʨʥʦ ʪʦʡ ʞʝ ʠ ʚ ʪʝʭ ʞʝ ʨʘʡʦʥʘʭ ʛʜʝ ʠ ʙʳʣʘ ʠ 

ʧʨʠʫʨʦʯʝʥʘ ʢ ʥʘʠʙʦʣʝʝ ʧʨʦʯʥʳʤ ʪʦʨʦʩʠʩʪʳʤ ʣʴʜʘʤ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʣʘ-

ʜʦʞʩʢʦʡ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ ʚ 20 ʚ. ʥʘʜʦ ʧʨʠʟʥʘʪʴ ʧʨʦ-

ʤʳʰʣʝʥʥʫʶ ʜʦʙʳʯʫ ʞʠʚʦʪʥʳʭ, ʩʦʩʪʘʚʣʷʚʰʫʶ ʧʨʠ-

ʤʝʨʥʦ 1000 ʛʦʣʦʚ ʝʞʝʛʦʜʥʦ. ʉ 1975 ʛ. ʦʬʠʮʠʘʣʴʥʳʡ 

ʧʨʦʤʳʩʝʣ ʥʝʨʧʳ ʥʝ ʚʝʜʝʪʩʷ, ʠ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʭʨʘʥʷʝ-

ʤʳʤ ʚʠʜʦʤ. ʆʜʥʘʢʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ ʨʳʙʫ ʤʝʞʜʫ ʨʳʙʘʢʘʤʠ ʠ ʥʝʨʧʦʡ, ʘ 

ʯʠʩʣʦ ʞʠʚʦʪʥʳʭ ʛʠʙʥʫʱʠʭ ʚ ʦʨʫʜʠʷʭ ʣʦʚʘ ʚʦʟʨʘʩʪʘ-

ʝʪ ʠ ʩʦʩʪʘʚʣʷʝʪ 10% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ. ʇʦʩʣʝ 

2001 ʛ. ʘʚʠʘʮʠʦʥʥʳʝ ʫʯʝʪʳ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ ʚ ʃʘ-

ʜʦʞʩʢʦʤ ʦʟʝʨʝ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ: ɺ 2012ʛ. ʩ 4 ʧʦ 14 ʘʧʨʝʣʷ 

ʥʘʤʠ ʧʨʦʚʝʜʝʥ ʫʯʝʪ ʥʝʨʧʳ ʩ ʙʦʨʪʘ ʩʘʤʦʣʝʪʘ çCessna-

182è.ʊʝʧʣʘʷ ʦʩʝʥʴ ʠ ʥʘʯʘʣʦ ʟʠʤʳ 2011-12 ʛʛ. ʧʨʠʚʝ-

ʣʠ ʢ ʧʦʟʜʥʝʤʫ ʣʝʜʦʩʪʘʚʫ ʥʘ ʦʟʝʨʝ, ʥʦ ʙʣʘʛʦʜʘʨʷ 

ʩʠʣʴʥʳʤ ʤʦʨʦʟʘʤ ʚ ʬʝʚʨʘʣʝ-ʤʘʨʪʝ ʚʩʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ ʟʘʤʝʨʟʣʘ. ʋʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʧʦʩʣʝ 

ʪʘʷʥʴʷ ʩʥʝʛʘ ʠ ʨʘʟʨʫʰʝʥʠʷ ʩʥʝʞʥʳʭ ʫʙʝʞʠʱ ʥʝʨʧ. 

ʇʨʦʮʝʩʩ ʨʘʩʧʘʜʝʥʠʷ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʪʦʣʴʢʦ ʥʘʯʘʣ-

ʩʷ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʷʚʠʣʠʩʴ ʧʨʦʤʦʠʥʳ ʠ ʧʦ-

ʜʚʠʞʥʳʝ ʣʴʜʳ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʪʘ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʩʦʣʥʝʯʥʳʝ ʤʘʣʦʚʝʪʨʝʥʳʝ ʜʥʠ, ʢʦʛʜʘ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʞʠʚʦʪʥʳʭ ʥʘʭʦʜʠʪʩʷ ʥʘ ʣʴʜʫ. 

ʋʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʤʝʪʦʜʠʢʝ distance sampling 

(Thomas et al. 2010). ʀʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ 

ʥʘ ʠʣʣʶʤʠʥʘʪʦʨʳ ʠ ʩʪʦʡʢʠ ʧʦʜ ʢʨʳʣʦʤ ʩʘʤʦʣʝʪʘ 

ʙʳʣʠ ʥʘʥʝʩʝʥʳ ʚʠʟʫʘʣʴʥʳʝ ʤʝʪʢʠ, ʠʩʧʦʣʴʟʫʷ ʢʦʪʦ-

ʨʳʝ ʢʘʢ ʧʨʠʮʝʣʴʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ (ʧʨʠ ʬʠʢʩʠʨʦ-

ʚʘʥʥʦʡ ʚʳʩʦʪʝ ʧʦʣʝʪʘ ʚ 90ʤ) ʢʘʞʜʳʡ ʫʯʝʪʯʠʢ ʩ ʦʜʥʦ-

ʛʦ ʙʦʨʪʘ ʧʦʜʩʯʠʪʳʚʘʣ ʥʝʨʧ ʚ ʧʦʣʦʩʝ ʣʴʜʘ ʰʠʨʠʥʦʡ 

of ringed seals in Ladoga Lake. The autumn of 2000 and 

early winter 2000-2001 were warm. The ice on the lake 

formed only in February, and at the time of the survey 

there was a large patch of open water in the western part 

of the lake. We surveyed 5.6% of the lakeôs surface 

covered with ice and counted 112 ringed seals, while the 

total number of animals on ice was about 2000 (ɺʝʨʝʚ-

ʢʠʥ 2003). The ringed seals displayed contagious distri-

bution on ice. The highest seal densities were found in 

the central and eastern parts of the lake, though the den-

sity did not exceed 1.05 animals per sq km. Comparing 

this data with the results obtained in 1990 (ʌʠʣʘʪʦʚ, 

1990), we should say that there had been a significant 

drop in population numbers over the decade and the 

surface area of haul-out sites had reduced. Thus, we did 

not see any animals at all in the sites where previously 

there had been at least a few animals (for example, in 

the Petrokrepost Bay). At the same time, maximum den-

sity values remained the same, and the preferable areas 

(the ones with the highest densities of seals) remained 

the same as in previous years, i.e. the animals preferred 

areas with the thickest ice ridges. It must be admitted 

that the main cause of population size reduction was the 

commercial harvesting of these animals in the 20th cen-

tury (commercials harvests amounted to about 1000 

seals annually). Since 1975, commercial harvesting of 

ringed seals has not been conducted, and it is a protected 

species, but due to increased competition for fish be-

tween fishermen and ringed seals, each year more and   

more ringed seals die in fishing gear, and the number of 

seal casualties from fishing gear is 10% of the total 

population size. Since 2001, no aerial surveys of ringed 

seals have been conducted in Ladoga Lake. 

Materials and methods: During 4-14 April, 2012 we 

conducted an aerial survey of ringed seals using the 

Cessna-182 aircraft. The autumn and beginning of win-

ter of 2011-2012 were warm, and the ice on the lake 

formed rather late, but the entire surface of Ladoga Lake 

was frozen due to severe frost in February and March. 

The seal count was conducted after the snow melted and 

sealsô snow lairs were destroyed. The ice cover had just 

begun to break down, there was some open water in the 

central part of the lake, and the ice was not solid there. 

For the aerial survey, we chose sunny days with little 

wind, when most of the seals basked on the ice. 

We estimated the abundance of seals, using the distance 

sampling method (Thomas et al. 2010). To facilitate the 

perception of the geometry of the study region, the win-

dows and the wing struts supporting the wings were 

labeled with visual reference points. Using the reference 

points as an aiming device (the aircraft was holding a 

fixed altitude of 90 m), each observer counted hauled 

out ringed seals within a 413 m wide strip on his side of 
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413ʤ. ʉ ʧʦʤʦʱʴʶ ʪʝʭ ʞʝ ʚʠʟʫʘʣʴʥʳʭ ʤʝʪʦʢ ʫʯʝʪʥʘʷ 

ʧʦʣʦʩʘ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʩʝʢʪʦʨʘ, ʜʣʷ ʢʘʞʜʦʛʦ 

ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʩʷ ʨʘʟʜʝʣʴʥʳʡ ʧʦʜʩʯʝʪ ʞʠʚʦʪ-

ʥʳʭ. ʅʘʙʣʶʜʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʩ 

ʧʦʤʦʱʴʶ ʜʠʢʪʦʬʦʥʘ ʠ ʮʠʬʨʦʚʦʡ ʬʦʪʦʢʘʤʝʨʳ ʩ 

ʜʣʠʥʥʦʬʦʢʫʩʥʳʤ ʦʙʲʝʢʪʠʚʦʤ. ʂʘʞʜʘʷ ʬʦʪʦʛʨʘʬʠʷ 

ʩʥʘʙʞʝʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʩʪʫʧʘʣʠ ʦʪ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʢʘʤʝʨʝ GPS ʧʨʠʝʤ-

ʥʠʢʘ. ɹʦʣʝʝ 95% ʫʯʪʝʥʥʳʭ ʥʝʨʧ ʬʦʪʦʜʦʢʫʤʝʥʪʠʨʦ-

ʚʘʥʳ. ʆʙʘ ʥʘʙʣʶʜʘʪʝʣʷ ʠʤʝʣʠ ʙʦʣʴʰʦʡ ʦʧʳʪ ʧʨʦʚʝ-

ʜʝʥʠʷ ʘʚʠʘʫʯʝʪʦʚ ʪʶʣʝʥʝʡ ʥʘ ʣʴʜʘʭ. 

ʇʨʷʤʦʣʠʥʝʡʥʳʝ ʫʯʝʪʥʳʝ ʧʦʣʦʩʳ (ʪʨʘʥʩʝʢʪʳ) ʙʳʣʠ 

ʧʨʦʣʦʞʝʥʳ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʨʘʚʥʦʤʝʨʥʦ 

ʧʦʢʨʳʚʘʣʠ ʧʦʚʝʨʭʥʦʩʪʴ ʦʟʝʨʘ. ʊʨʘʝʢʪʦʨʠʷ ʧʦʣʝʪʘ 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ GPS ʥʘʚʠʛʘʪʦʨʦʚ. 

ʉʢʦʨʦʩʪʴ ʧʦʣʝʪʘ ʥʘʜʦ ʣʴʜʦʤ ʙʳʣʘ ʦʢʦʣʦ 190 ʢʤ/ʯʘʩ. 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʨʘʥʩʝʢʪʘʤʠ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 

7,4 ʢʤ. ɺ ʮʝʥʪʨʝ ʦʟʝʨʘ ʚ ʤʝʩʪʘʭ ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥ-

ʮʝʥʪʨʘʮʠʝʡ ʟʚʝʨʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʘʥʩʝʢʪʳ ʨʘʩ-

ʧʦʣʘʛʘʣʠʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3,7 ʢʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʣʦʛʠʶ adaptive 

distance sampling (Buckland et al. 2004, Thompson 

2012). ʆʪʢʨʳʪʳʝ ʫʯʘʩʪʢʠ ʚʦʜʳ ʤʝʞʜʫ ʣʝʜʷʥʳʤʠ ʧʦ-

ʣʷʤʠ ʠʩʢʣʶʯʘʣʠʩʴ ʠʟ ʫʯʝʪʘ. ɼʣʷ ʧʦʜʩʯʝʪʘ ʧʣʦʱʘʜʠ 

ʣʴʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ. 

ʈʝʟʫʣʴʪʘʪ: ɼʣʠʥʘ ʪʨʘʥʩʝʢʪ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʟʝʨʘ 

ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 2600 ʢʤ. ʋʯʝʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʙʦʣʝʝ 

ʯʝʤ ʥʘ 10% ʧʦʚʝʨʭʥʦʩʪʠ ʣʴʜʘ. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʪʦʛʦ ʘʣʛʦʨʠʪʤʘ ʵʢʩʪʨʘ-

ʧʦʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʴ ʥʝʨʧ ʥʘ ʣʴʜʫ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ 

ʦʮʝʥʝʥʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 5000 ʦʩʦʙʝʡ. ʆʩʥʦʚʥʳʝ 

ʤʝʩʪʘ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪ-

ʥʳʭ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʝʥʥʦʩʪʴ ʫʯʪʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 

ʣʴʜʫ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ ʚ 2012 ʛ. ʙʳʣʘ ʙʦʣʴʰʝ ʯʝʤ 

2001 ʛ. ʚ 2,5 ʨʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʫʯʣʠ ʤʥʦʞʝʩʪʚʦ 

ʛʨʫʧʧ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʩʦʙʝʡ (ʤʘʢʩʠʤʫʤ 30 ʞʠʚʦʪ-

ʥʳʭ), ʪʦʛʜʘ ʢʘʢ ʚ 2001 ʛ. ʩʢʦʧʣʝʥʠʡ ʥʝʨʧ ʙʳʣʦ ʤʘʣʦ, 

ʘ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʷʣʘ ʠʟ 6 ʦʩʦʙʝʡ. ʇʦʣʫ-

ʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʣʘʜʦʞʩʢʦʡ ʢʦʣʴʯʘʪʦʡ ʥʝʨʧʳ ʚ ʧʝʨʠʦʜ 2001-

2011 ʛʛ. 

ʈʘʙʦʪʘ ʙʘʣʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ 

ʂʦʤʠʩʩʠʠ ʧʦ ʤʦʨʩʢʠʤ ʄʣʝʢʦʧʠʪʘʶʱʠʤ Marine 

Mammal Commission (USA) ʠ ɹʘʣʪʠʡʩʢʦʛʦ ʌʦʥʜʘ 

ʇʨʠʨʦʜʳ. 

the plane. Using the same visual references, the entire 

strip transect was divided into three segments, and the 

animals in each segment were counted separately. The 

visual observations were used in combination with a 

voice recorder and a digital camera with telephoto lens. 

Geographical coordinates were obtained from a GPS-

receiver plugged into the digital camera and assigned to 

each image. Thus, more than 95% of the counted ringed 

seals were photo documented. Both observers have con-

siderable previous experience of aerial surveys and par-

ticipated in counting seals on ice before.  

The transects were straight lines that were arranged lati-

tudinally and evenly covered the lakeôs surface. Three 

GPS navigators were used to control the trajectory of 

the flight. The speed of the aircraft flying over ice was 

about 190 km/h. The average distance between the tran-

sects was 7.4 km. In the middle of the lake, where the 

population density was rather high, we used additional 

transects spaced 3.7 km apart, which allowed us to use 

the adaptive distance sampling method for estimation of 

abundance (Buckland et al. 2004, Thompson 2012). 

Areas of open water between ice fields were excluded 

from counts. The surface area of the ice was calculated, 

using satellite images.  

Results: The total distance flown over the lakeôs surface 

was over 2600 km. More than 10% of the ice surface 

was surveyed. Preliminary results based on a simple 

algorithm for extrapolation of abundance indicated that 

on that the population size of ringed seals on the ice of 

Ladoga Lake is approximately 5000 individuals. The 

main breeding sites and the largest quantities of adult 

animals were observed in the central part of the lake.  

Thus, the number of ringed seals counted on the ice of 

Ladoga Lake in 2012 was more than 2.5 times greater 

than in 2001. Besides, we sighted and counted a large 

number of groups that consisted of several individuals 

(up to 30 animals), while in 2001 there were very few 

seal aggregations, and the largest aggregation consisted 

of 6 individuals. The data obtained by us show that dur-

ing 2001-2011 there was a tendency toward an increase 

in the numbers of Ladoga ringed seals. 

The authors acknowledge the financial support from the 
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ʂʘʩʧʠʡʩʢʠʡ ʪʶʣʝʥʴ, Pusa caspica, ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʤʝʣʢʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʘʩʪʦʷʱʠʭ ʪʶʣʝʥʝʡ, ʦʙʠʪʘʪʝʣʴ ʟʘʤʢʥʫʪʦʛʦ 

ʚʦʜʦʝʤʘ ʠ ʵʥʜʝʤʠʢ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʧʨʦʤʳʩʣʘ, ʦʭʚʘʪʳʚʘʶʱʫʶ ʙʦʣʝʝ 

200 ʣʝʪ, ʧʨʠʚʝʜʰʫʶ ʢ ʥʝʜʘʚʥʝʤʫ ʚʢʣʶʯʝʥʠʶ ʚʠʜʘ ʚ ʂʨʘʩ-

ʥʳʡ ʉʧʠʩʦʢ ʄʉʆʇ ʚ ʢʘʪʝʛʦʨʠʠ çʚʠʜ, ʥʘʭʦʜʷʱʠʡʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷè (Hªrkºnen et al. 2008, Hªrkºnen 

2008), ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʨʘʡʥʝ ʤʘʣʦ ʠʟʚʝʩʪʥʦ ʦ ʨʝʧʨʦ-

ʜʫʢʪʠʚʥʦʤ ʧʦʚʝʜʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʱʝʥʢʦʚ ʧʘʛʦʬʠʣʴʥʦʛʦ 

ʢʘʩʧʠʡʩʢʦʛʦ ʪʶʣʝʥʷ (Krylov 1990). ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʢʨʘʪʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʘʤʢʘʤʠ ʠ 

ʱʝʥʢʘʤʠ ʢʘʩʧʠʡʩʢʦʛʦ ʪʶʣʝʥʷ ʥʘ ʣʴʜʫ ʩʝʚʝʨʥʦʛʦ ʂʘʩʧʠʷ, 

The Caspian seal, Pusa caspica, is one of the 

smallest phocids and is a landlocked, endemic 

species to the Caspian Sea. Despite a history of 

commercial exploitation spanning more than 200 

years, culminating in recent inclusion as óendan-

geredô in the IUCN red list (Hªrkºnen et al. 

2008), very little is known about the ice-

breeding behaviour and pup development in the 

Caspian seal (Krylov 1990). This paper presents 

a summary of observational records of Caspian 

seal mothers and pups on the winter ice-field in 

the north Caspian recorded from the bridge of 
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ʧʨʦʠʟʚʦʜʠʚʰʠʭʩʷ ʩ 2006 ʧʦ 2012 ʛʛ. ʩ ʤʦʩʪʠʢʘ ʣʝʜʦʢʦʣʦʚ, 

ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʥʝʬʪʷʥʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʝ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. 

ʄʝʩʪʘ ʱʝʥʢʠ ʢʘʩʧʠʡʩʢʦʛʦ ʪʶʣʝʥʷ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʩʣʝʜʘʤ 

ʢʨʦʚʠ ʥʘ ʣʴʜʫ. ɿʦʥʳ ʚʳʢʘʨʤʣʠʚʘʥʠʷ, ʦʢʨʫʞʘʶʱʠʝ ʤʝʩʪʘ 

ʨʦʜʦʚ, ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ 

ʦʪ ʪʦʨʦʩʦʚ ʠ ʣʝʜʷʥʳʭ ʛʣʳʙ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʣʠ ʫʢʨʳʪʠʝ 

ʜʣʷ ʱʝʥʢʦʚ. ɺʟʨʦʩʣʳʝ ʞʠʚʦʪʥʳʝ ʠʤʝʣʠ ʜʦʩʪʫʧ ʢ ʚʦʜʝ ʣʠʙʦ 

ʯʝʨʝʟ ʙʣʠʟʣʝʞʘʱʫʶ ʧʦʣʳʥʴʶ, ʣʠʙʦ ʧʦʩʨʝʜʩʪʚʘʤ ʣʫʥʦʢ, ʢʦ-

ʪʦʨʳʝ ʦʥʠ ʧʨʦʜʝʣʳʚʘʣʠ ʚʦ ʣʴʜʫ ʠ ʧʦʜʜʝʨʞʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 

ʟʠʤʳ. ʃʝʜʷʥʳʝ ʪʦʨʦʩʳ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʝʩʪʝʩʪʚʝʥ-

ʥʳʝ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʤʝʩʪʘʤʠ ʨʦʜʦʚ, ʧʨʠ ʵʪʦʤ ʚ 

ʢʘʞʜʦʡ ʪʘʢʦʡ ʟʦʥʝ ʥʘʭʦʜʠʣʦʩʴ ʦʪ 1 ʜʦ 3 ʧʘʨ ʩʘʤʢʘ-ʱʝʥʦʢ. 

ʉʦʮʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʙʳʣʘ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ï ʦʪ ʦʜʠʥʦʯʥʦʡ 

ʧʘʨʳ ʚ ʦʪʩʫʪʩʪʚʠʠ ʜʨʫʛʠʭ ʪʶʣʝʥʝʡ ʚ ʧʦʣʝ ʟʨʝʥʠʷ; ʥʝʙʦʣʴ-

ʰʠʭ ʛʨʫʧʧ, ʚ ʢʦʪʦʨʳʭ ʩʦʩʝʜʩʪʚʫʶʱʠʝ ʧʘʨʳ ʦʙʳʯʥʦ ʥʘʭʦʜʠ-

ʣʠʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 2 ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʜʨʫʛ ʦʪ ʜʨʫ-

ʛʘ, ʜʦ ʢʨʫʧʥʳʭ ʱʝʥʥʳʭ ʩʢʦʧʣʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʩʦʩʝʜʩʪʚʫʶ-

ʱʠʝ ʧʘʨʳ ʠʥʦʛʜʘ ʥʘʭʦʜʠʣʠʩʴ ʚ ʤʝʪʨʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʦʜ-

ʨʦʩʰʠʝ ʱʝʥʢʠ ʯʘʩʪʦ ʥʘʭʦʜʠʣʠʩʴ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʤʝʩʪʘ ʨʦʜʦʚ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʠʭ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʢ ʦʜʥʦʤʫ ʠ 

ʪʦʤʫ ʞʝ ʤʝʩʪʫ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʳʢʘʨʤʣʠʚʘʥʠʷ ʩʘʤ-

ʢʦʡ.  

ʑʝʥʢʠ ʨʦʞʜʘʶʪʩʷ ʧʦʢʨʳʪʳʝ ʙʝʣʴʢʦʚʳʤ ʤʝʭʦʤ. ʄʳ ʧʦʜ-

ʨʘʟʜʝʣʷʣʠ ʱʝʥʢʦʚ ʥʘ 4 ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, ʥʘʯʠʥʘʷ ʦʪ ʩʪʘʜʠʠ 1 

(ʥʦʚʦʨʦʞʜʝʥʥʳʝ) ʜʦ ʩʪʘʜʠʠ 4 (ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʣʠʥʷʚʰʠʝ). 

ʇʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʵʪʘʧʘ ï ʨʘʥ-

ʥʠʡ (29 ʷʥʚʘʨʷ ï 09 ʬʝʚʨʘʣʷ), ʩʨʝʜʥʠʡ (10-19 ʬʝʚʨʘʣʷ) ʠ 

ʧʦʟʜʥʠʡ (20 ʬʝʚʨʘʣʷ ï 06 ʤʘʨʪʘ) ʱʝʥʥʳʡ ʩʝʟʦʥ. 39% ʠʟ 119 

ʱʝʥʢʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʨʘʥʥʝʤ ʩʝʟʦʥʝ, ʙʳʣʠ ʥʦʚʦ-

ʨʦʞʜʝʥʥʳʤʠ, ʦʩʪʘʣʴʥʳʝ ï ʨʘʥʥʝʡ ʩʪʘʜʠʠ 2, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʘʤʢʠ ʨʝʜʢʦ ʱʝʥʷʪʩʷ ʨʘʥʴʰʝ ʧʦʩʣʝʜʥʝʡ ʥʝʜʝ-

ʣʠ ʷʥʚʘʨʷ. ʑʝʥʢʠ ʧʝʨʚʦʡ ʩʪʘʜʠʠ, ʦʪʤʝʯʝʥʥʳʝ ʚ ʩʨʝʜʥʝʤ 

ʩʝʟʦʥʝ, ʥʘʭʦʜʠʣʠʩʴ ʚʜʦʣʴ ʢʨʘʝʚ ʣʝʜʦʢʦʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʢʦʪʦ-

ʨʳʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʳʣʠ ʟʘʩʝʣʝʥʳ ʙʝʨʝʤʝʥʥʳʤʠ ʩʘʤʢʘʤʠ, 

ʧʨʠʩʪʫʧʠʚʰʠʤʠ ʢ ʱʝʥʢʝ ʧʦʟʜʥʝʝ. ʇʝʨʚʳʝ ʱʝʥʢʠ ʥʘ 4 ʩʪʘ-

ʜʠʠ ʦʪʤʝʯʘʣʠʩʴ, ʥʘʯʠʥʘʷ ʩ 20 ʬʝʚʨʘʣʷ. 

ʆʙʳʯʥʦ ʙʝʣʴʢʠ ʥʝ ʚʭʦʜʠʣʠ ʚ ʚʦʜʫ ʜʦʙʨʦʚʦʣʴʥʦ, ʠ ʙʳʣʦ ʦʪ-

ʤʝʯʝʥʦ, ʯʪʦ ʦʥʠ ʘʢʪʠʚʥʦ ʠʟʙʝʛʘʶʪ ʥʘʤʦʢʘʥʠʷ. ɹʳʣʦ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʦ ʣʠʰʴ ʜʚʘ ʠʩʢʣʶʯʝʥʠʷ, ʦʙʘ ʚ ʢʦʥʮʝ ʬʝʚʨʘʣʷ: 

ʦʜʠʥ ʱʝʥʦʢ ʩʣʝʜʦʚʘʣ ʟʘ ʩʘʤʢʦʡ ʯʝʨʝʟ ʦʪʢʨʳʪʫʶ ʧʦʣʳʥʴʶ, 

ʜʨʫʛʦʡ ʧʦʢʘʟʳʚʘʣʩʷ ʠʟ ʣʫʥʢʠ. ʉʢʣʦʥʥʦʩʪʴ ʱʝʥʢʦʚ ʠʟʙʝʛʘʪʴ 

ʢʦʥʪʘʢʪʘ ʩ ʚʦʜʦʡ ʩʭʦʜʥʘ ʩ ʪʘʢʦʚʦʡ ʫ ʱʝʥʢʦʚ, ʢ ʧʨʠʤʝʨʫ, 

ʩʝʨʦʛʦ ʪʶʣʝʥʷ (ʅalichoerus grypus).  

ʄʳ ʥʘʙʣʶʜʘʣʠ ʩʘʤʦʢ, ʦʪʜʳʭʘʶʱʠʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʠʭ ʱʝʥʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʴʜʘ, ʠʣʠ, ʚ ʦʪʜʝʣʴ-

ʥʳʭ ʩʣʫʯʘʷʭ, ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʘʭ ʦʪ ʱʝʥʢʦʚ. ʂʦʨʤʣʝʥʠʝ 

ʩʘʤʢʦʡ ʱʝʥʢʘ ʥʘʙʣʶʜʘʣʦʩʴ ʨʝʜʢʦ, ʚʝʨʦʷʪʥʦ ʠʟ-ʟʘ ʙʝʩʧʦʢʦʡ-

ʩʪʚʘ, ʚʳʟʳʚʘʝʤʦʛʦ ʧʨʦʭʦʜʦʤ ʩʫʜʥʘ (Wilson et al. 2008), ʦʜ-

ʥʘʢʦ, ʦʜʠʥ ʘʢʪ ʢʦʨʤʣʝʥʠʷ ʠ ʧʦʩʣʝʜʦʚʘʚʰʝʝ ʟʘ ʥʠʤ ʧʦʚʝʜʝ-

ʥʠʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʜʣʷ ʱʝʥʢʘ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 2. 

ʏʝʨʝʟ ʯʘʩ ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ ʩʘʤʢʘ ʦʩʪʘʚʠʣʘ ʱʝʥʢʘ ʣʝʞʘʱʠʤ 

icebreakers servicing the oil industry in the 

north-east Caspian between 2006 and 2012.  

Caspian seal birth sites were recognised by a 

blood-stained area of ice. Nursery sites, sur-

rounding birth sites, usually had adjacent ice 

ridges or stacks of ice slabs, which afford shelter 

to pups. Adults accessed water either from adja-

cent polynia or by means of holes that they made 

and maintained. Ice ridges in ice rubble-fields 

often provided a natural separation between ad-

jacent birth sites, usually with 1ï3 mother-pup 

pairs occupying each site. The social structure 

ranged from a single pair with no neighbour vis-

ible, small groups with neighbouring pairs typi-

cally between 2 and several metres apart, and 

large breeding colonies with neighbouring pairs 

as close as 1m. Well-grown pups were frequent-

ly noted beside birth sites, suggesting that pups 

tend to be sedentary throughout the lactation 

period.  

Pups are born with a white lanugo coat. We clas-

sified pups into four developmental stages from 

stage 1 (newborn) to stage 4 (lanugo coat fully 

moulted) and we divided our observation dates 

into early (Jan 27 - Feb 09), mid (Feb 10-19) and 

late (Feb 20 - Mar 06) season. 39% of 119 pups 

recorded in early season were newborn and the 

others were early stage 2, suggesting that pups 

were rarely born before the last week in January. 

Stage 1 pups recorded in mid-late season were 

observed along the edges of icebreaker channels, 

which had evidently been colonised by late-

coming pregnant females. The earliest date on 

which stage 4 pups were recorded was February 

20. 

White-coat pups were not usually seen to enter 

the water voluntarily and were seen to actively 

avoid getting wet. Only two exceptions to this 

were recorded, both in late February ï once 

when a pup followed its mother across a polynia 

and once when a pup was seen to surface 

through a water access hole. The tendency of 

young pups to avoid water is similar in the grey 

seal, Halichoerus grypus.  

Mothers were seen to rest close beside their pup 

on the ice surface, or occasionally a few metres 

away. Suckling was observed rarely, probably 

due to disturbance caused by vessel passage 

(Wilson et al. 2008), but one complete suckling 

bout and its aftermath was observed with one 

early stage 2 pup. An hour after the suckling 

bout the mother left her pup resting close to an-
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ʨʷʜʦʤ ʩ ʜʨʫʛʦʡ ʧʘʨʦʡ ʠ ʫʰʣʘ ʚ ʚʦʜʫ ʯʝʨʝʟ ʣʫʥʢʫ ʧʨʠʤʝʨʥʦ ʚ 

300 ʤ ʦʪ ʥʝʛʦ. ɼʘʣʴʥʝʡʰʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʵʪʠʤ ʱʝʥʢʦʤ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʧʦʩʣʝ ʫʭʦʜʘ ʩʘʤʢʠ. ɺʩʝ ʵʪʦ 

ʚʨʝʤʷ ʱʝʥʦʢ ʙʳʣ ʩʧʦʢʦʝʥ ʠ ʥʘʭʦʜʠʣʩʷ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʜʨʫ-

ʛʦʡ ʧʘʨʳ. ʊʘʢʠʭ çʦʜʠʥʦʯʥʳʭ ʱʝʥʢʦʚè, ʪ.ʝ. ʱʝʥʢʦʚ ʙʝʟ ʤʘ-

ʪʝʨʠ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ, ʙʳʣʦ 38-45% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʱʝʥʢʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʘ ʚʩʝ ʩʝʟʦʥʳ ʥʘʙʣʶʜʝ-

ʥʠʷ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩʘʤʢʠ ʯʘʩʪʦ ʦʩʪʘʚʣʷʶʪ ʩʚʦʠʭ 

ʱʝʥʢʦʚ ʥʘ ʣʴʜʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʘʤʠ ʫʭʦʜʷʪ ʚ ʚʦʜʫ, ʚʝʨʦʷʪ-

ʥʦ, ʢʦʨʤʠʪʴʩʷ. ʆʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝʜʝ-

ʥʠʷ ʣʘʢʪʠʨʫʶʱʠʭ ʩʘʤʦʢ ʥʘʩʪʦʷʱʠʭ ʪʶʣʝʥʝʡ ʥʝʙʦʣʴʰʠʭ 

ʨʘʟʤʝʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʩʧʠʡʩʢʠʭ ʪʶʣʝʥʝʡ ʠ ʢʦʣʴʯʘʪʦʡ 

ʥʝʨʧʳ (Pusa hispida), ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʫʭʦʜʠʪʴ ʚ ʤʦʨʝ ʜʣʷ ʢʦʨʤʣʝʥʠʷ (ʩʪʨʘʪʝʛʠʷ ʮʠʢʣʠʯʝʩʢʦʛʦ 

ʢʦʨʤʣʝʥʠʷ). ɺ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʢ ʪʘʢʠʤ ʚʠʜʘʤ ʧʨʠʤʝʥʷʝʪ-

ʩʷ ʪʝʨʤʠʥ ñincome breedersò, ʪ.ʝ. ʚʠʜʳ, ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ 

ʧʠʪʘʪʴʩʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʚʦʝʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʧʝʨʠʦʜ ʣʘʢ-

ʪʘʮʠʠ (Kelly and Wartzok 1996, Boyd 2000, Schulz 2004).  

793 ʱʝʥʢʘ ʥʘʙʣʶʜʘʣʠ ʚ ʧʦʟʜʥʝʤ ʩʝʟʦʥʝ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʤʝʞʜʫ 20 ʠ 25 ʬʝʚʨʘʣʷ). ʉʨʝʜʠ ʥʠʭ ʧʨʝʦʙʣʘʜʘʣʠ ʧʦʯʪʠ ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʣʠʥʷʚʰʠʝ çʦʜʠʥʦʯʥʳʝ ʱʝʥʢʠè 3-4 ʩʪʘʜʠʠ, ʘ 

ʜʦʣʷ ʱʝʥʢʦʚ 3-4 ʩʪʘʜʠʠ, ʥʘʭʦʜʷʱʠʭʩʷ ʨʷʜʦʤ ʩ ʩʘʤʢʘʤʠ, 

ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ. ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʯʘʩʪʴ çʦʜʠʥʦʯ-

ʥʳʭ ʱʝʥʢʦʚè ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʙʳʣʠ ʚʳʢʦʨʤʣʝʥʳ ʩʘʤʢʘ-

ʤʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʧʝʨʠʦʜ ʤʦʣʦʯʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʫ 

ʢʘʩʧʠʡʩʢʦʛʦ ʪʶʣʝʥʷ ʜʣʠʪʩʷ, ʚʝʨʦʷʪʥʦ, ʥʝ ʙʦʣʝʝ ʧʨʠʤʝʨʥʦ 

ʯʝʪʳʨʝʭ ʥʝʜʝʣʴ.  

ʇʝʨʝʜʚʠʛʘʷʩʴ ʧʦ ʣʴʜʫ, ʩʘʤʢʘ ʦʙʳʯʥʦ ʜʚʠʛʘʣʘʩʴ ʤʝʜʣʝʥʥʦ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʱʝʥʦʢ ʩʣʝʜʦʚʘʣ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ 

ʟʘ ʥʝʡ. ʉʘʤʢʠ ʦʙʳʯʥʦ ʧʦʜʩʪʨʘʠʚʘʣʠ ʩʚʦʡ ʪʝʤʧ ʜʚʠʞʝʥʠʷ ʢ 

ʩʢʦʨʦʩʪʠ ʱʝʥʢʘ, ʯʘʩʪʦ ʦʛʣʷʜʳʚʘʣʠʩʴ, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ, 

ʧʨʦʜʦʣʞʘʝʪ ʣʠ ʦʥ ʩʣʝʜʦʚʘʪʴ, ʜʝʣʘʣʠ ʧʘʫʟʳ ʠ ʧʦʚʦʨʘʯʠʚʘʣʠ 

ʥʘʟʘʜ, ʦʞʠʜʘʷ ʝʛʦ. ʂʦʛʜʘ ʥʘ ʣʴʜʫ ʙʳʣ ʩʣʦʡ ʩʥʝʛʘ, ʙʳʣʦ ʦʪ-

ʯʝʪʣʠʚʦ ʚʠʜʥʦ, ʢʘʢ ʱʝʥʦʢ ʜʚʠʛʘʝʪʩʷ ʧʦ ʩʣʝʜʫ ʟʘ ʤʘʪʝʨʴʶ. ʀ 

ʱʝʥʦʢ, ʠ ʩʘʤʢʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʜʥʠʤʘʣʠ ʭʚʦʩʪ ʚʦ ʚʨʝʤʷ 

ʩʦʚʤʝʩʪʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ, ʦʜʥʘʢʦ ʩʣʝʜʦʚ ʤʦʯʠ ʠʣʠ ʬʝʢʘʣʠʡ 

ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʜʚʠʞʝʥʠʶ ʱʝʥʢʘ ʟʘ ʩʘʤʢʦʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʧʘʭ ʘʥʘʣʴʥʦʡ 

ʞʝʣʝʟʳ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʱʝʥʢʠ ʪʝʨʷʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʠ 

ʧʝʨʝʩʪʘʚʘʣʠ ʩʣʝʜʦʚʘʪʴ ʟʘ ʩʘʤʢʘʤʠ, ʯʪʦ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠ-

ʣʦ, ʢʦʛʜʘ ʩʘʤʢʘ ʦʧʝʨʝʞʘʣʘ ʱʝʥʢʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 5 ʤ ʠ ʥʝ ʜʦ-

ʞʠʜʘʣʘʩʴ ʝʛʦ. ʀʥʦʛʜʘ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʘʤʢʘ 

çʧʘʥʠʢʦʚʘʣʘè, ʦʢʘʟʘʚʰʠʩʴ ʚʙʣʠʟʠ ʦʪ ʠʜʫʱʝʛʦ ʤʠʤʦ ʩʫʜʥʘ 

(Wilson et al. 2008). ʑʝʥʦʢ, ʧʦʪʝʨʷʚʰʠʡ ʢʦʥʪʘʢʪ ʩ ʤʘʪʝʨʴʶ, 

ʦʙʳʯʥʦ ʠʟʜʘʚʘʣ çʪʨʝʚʦʞʥʳʡ ʢʨʠʢè, ʰʠʨʦʢʦ ʦʪʢʨʳʚ ʨʦʪ ʠ, 

ʠʥʦʛʜʘ, ʟʘʜʨʘʚ ʛʦʣʦʚʫ. çʆʜʠʥʦʯʥʳʝ ʱʝʥʢʠè ʤʦʛʣʠ ʩʣʝʜʦ-

ʚʘʪʴ ʟʘ ʩʦʩʝʜʥʝʡ ʧʘʨʦʡ ʩʘʤʢʘ-ʱʝʥʦʢ ʠʣʠ ʜʨʫʛʠʤ ʱʝʥʢʦʤ ï ʚ 

ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʧʝʨʝʤʝʱʝʥʠʷ çʦʜʠʥʦʯʥʳʭ ʱʝʥʢʦʚè ʦʛʨʘ-

ʥʠʯʠʚʘʣʠʩʴ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʨʘʤʠ. ʉʣʝʜʦʚʘʥʠʝ ʱʝʥʢʘ ʟʘ 

ʩʘʤʢʦʡ ʠʣʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʘʤʢʦʡ ʱʝʥʢʘ ʪʠʧʠʯʥʦ ʜʣʷ ʨʦʜ-

ʩʪʚʝʥʥʳʭ ʚʠʜʦʚ, ʥʘʧʨʠʤʝʨ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʪʶʣʝʥʷ (Phoca 

vitulina) ʠ ʩʝʨʦʛʦ ʪʶʣʝʥʷ (e.g. Wilson 1974). 

other pair and left the nursery site, entering the 

water through an access hole ~300m away. The 

pup was observed for a further hour after the 

mother left, during which time it remained qui-

escent close to the other mother-pup pair. Such 

óLone Pupsô, i.e. without their mother visible 

beside them, were between 38-45% of total pups 

in all three observation periods, indicating that 

mothers frequently leave their pups at the nurse-

ry site while they return to the water, presuma-

bly to feed. The necessity of a ómaternal forag-

ing cycleô feeding by the mother to maintain 

lactation is characteristic of small bodied seal 

species, including the Caspian and ringed seals, 

which are considered to be óincome breedersô 

(Kelly and Wartzok 1996; Boyd 2000, Schulz 

2004).  

Data from 793 pups in late season (mainly 20-25 

Feb) indicated that there were relatively more 

moulting or fully moulted (stages 3-4) Lone 

Pups than stage 3-4 pups with mothers, suggest-

ing that some Lone Pups may have been fully 

weaned by then. If so, the lactation period in 

Caspian seals probably lasts not more than about 

four weeks.  

When moving across the ice, the mother typical-

ly moved slowly while the pup followed closely 

at her rear. Mothers usually adjusted their pace 

to that of the pup, frequently turning round to 

check it, pausing or turning round and waiting 

for it. When there was snow on the ice, the man-

ner in which the pup followed the motherôs trail 

was clearly visible. Both mother and pup some-

times raised the tail while chaperoning or fol-

lowing, although no urine or faeces were seen; 

release of anal gland odour to facilitate follow-

ing behaviour is therefore suggested. Pups were 

sometimes seen to lose their focus on following 

their mother and stop following if she got more 

than about 5m ahead and failed to wait. This 

sometimes happened if the mother ópanickedô at 

the very close approach of a vessel (Wilson et al. 

2008). A pup that lost contact with its mother 

would emit a ódistress callô with open mouth and 

sometimes with raised head. Lone Pups would 

follow a neighbouring mother-pup pair or anoth-

er lone pup ï in the latter case movement by 

lone pups was usually only a few metres. This 

following and chaperoning behaviour is typical 

of the closely related harbour seal, Phoca vituli-

na, and the grey seal (e.g. Wilson 1974). 

From late February a second adult was often 
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ʅʘʯʠʥʘʷ ʩ ʢʦʥʮʘ ʬʝʚʨʘʣʷ, ʚʙʣʠʟʠ ʧʘʨʳ ʩʘʤʢʘ-ʱʝʥʦʢ ʯʘʩʪʦ 

ʥʘʭʦʜʠʣʩʷ ʚʪʦʨʦʡ ʚʟʨʦʩʣʳʡ ʪʶʣʝʥʴ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʙʣʶʜʘ-

ʣʦʩɹ, ʯʪʦ ʦʜʠʥʦʯʥʳʝ ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʣʠʥʝʡʥʦ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 30 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚʜʦʣʴ ʢʨʘʷ ʣʝʜʦ-

ʢʦʣʴʥʦʛʦ ʢʘʥʘʣʘ ʠʣʠ ʢʨʦʤʢʠ ʣʴʜʘ. ʆʜʠʥʦʯʥʳʝ ʦʩʦʙʠ ʠʣʠ 

ʧʘʨʳ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ʯʘʩʪʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʧʦ ʢʨʘʷʤ 

ʧʦʣʳʥʝʡ, ʧʨʠ ʵʪʦʤ, ʦʙʳʯʥʦ, ʥʘ ʢʘʞʜʫʶ ʧʦʣʳʥʴʶ ʧʨʠʭʦʜʠ-

ʣʦʩʴ ʧʦ 1 ʦʩʦʙʠ ʠʣʠ 1 ʧʘʨʝ. ɾʠʚʦʪʥʳʝ ʚ ʧʘʨʝ ʦʙʳʯʥʦ ʙʳʣʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠʣʠ ʩʣʝʜʦʚʘʣʠ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʚ 

ʚʦʜʝ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʨ. ʆʙʨʘʟʦʚʘʥʠʝ ʧʘʨ 

ʠ ʦʯʝʚʠʜʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʠʛʠʥʠʠ ʧʦʜʢʨʝʧʣʷʝʪʩʷ ʬʘʢʪʦʤ 

ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʫ ʢʘʩʧʠʡʩʢʦʛʦ ʪʶʣʝʥʷ (S. 

Wilson et al. unpublished, Ralls 1977).  

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʦʝʢʪʘ ʉʦ-

ʛʣʘʰʝʥʠʝ ʦ ʨʘʟʜʝʣʝ ʧʨʦʜʫʢʮʠʠ ʧʦ ʉʝʚʝʨʥʦʤʫ ʂʘʩʧʠʶ 

(ʉʈʇʉʂ).  

recorded close to a mother-pup pair. Also, single 

adult seals were recorded spaced linearly (at 

intervals of ~30m) along the edge of icebreaker 

channels, and single adults or adult dyads were 

recorded in or at the edge of polynia, usually one 

adult or dyad in each polynia. Seals of a dyad 

were recorded orienting to one another and fol-

lowing one another in the water, suggestive of 

pairing. Such pairing and apparent lack of po-

lygyny is consistent with a lack of sexual dimor-

phism in Caspian seals (Wilson et al. un-

published, Ralls 1977).  

This work was made possible through financial 

and logistical support provided by the North 

Caspian Sea Production Sharing Agreement 

(NCSPSA) Venture. 
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ʄʦʥʠʪʦʨʠʥʛ ʯʠʩʣʝʥʥʦʩʪʠ ʣʘʨʛʠ ʧʨʦʚʦʜʠʪʩʷ ʩ 1986 

ʛ. ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʣʝʞʙʠʱʘʭ ʚ ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʤ ʠ 

ʃʘʟʦʚʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʘʭ ʇʨʠʤʦʨʩʢʦʛʦ ʂʨʘʷ (ɺʦʣʦ-

ʰʠʥʘ 2004, 2007, 2008). ʇʨʠ ʵʪʦʤ ʚʠʟʫʘʣʴʥʳʝ ʧʦʜ-

ʩʯʝʪʳ ʞʠʚʦʪʥʳʭ ʥʘ ʣʝʞʙʠʱʘʭ ʚʝʣʠʩʴ ʥʘʙʣʶʜʘʪʝʣʷ-

ʤʠ ʩ ʟʘʧʠʩʴʶ ʯʠʩʣʝʥʥʦʩʪʠ ʪʶʣʝʥʝʡ ʚ ʞʫʨʥʘʣ ʯʝʨʝʟ 

ʢʘʞʜʳʡ ʯʘʩ ʚ ʪʝʯʝʥʠʝ ʩʚʝʪʣʦʛʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. ʊʘʢ, 

ʝʜʠʥʦʚʨʝʤʝʥʥʳʡ ʧʦʜʩʯʸʪ ʣʘʨʛ 4 ʬʝʚʨʘʣʷ 2011 ʛ. ʥʘ 

ʦ-ʚʘʭ ɹʝʣʴʮʦʚʘ, ʆʧʘʩʥʳʡ ʠ ʤʳʩʝ ʂʘʤʙʘʣʴʥʳʡ ʜʘʣ 

ʮʠʬʨʫ 117 ʪʶʣʝʥʝʡ. ʉ 2012 ʛ. ʥʘ ʣʝʞʙʠʱʘʭ ʣʘʨʛ 

ʤʳʩ ʂʘʤʙʘʣʴʥʳʡ ʠ ʦ. ɹʝʣʴʮʦʚʘ ʥʘ ʙʝʨʝʛʦʚʳʭ ʩʢʘʣʘʭ 

ʫʩʪʘʥʦʚʣʝʥʳ ʬʦʪʦʣʦʚʫʰʢʠ Bushnell Trophy Cam 

ʤʦʜʝʣʴ 119446ʉ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʪʘʢ, ʯʪʦʙʳ ʚʩʷ ʟʘ-

ʣʸʞʢʘ ʧʦʧʘʜʘʣʘ ʚ ʢʘʜʨ ʢʘʤʝʨʳ. ʅʘ ʤʳʩʝ ʂʘʤʙʘʣʴ-

ʥʳʡ (ʈʠʩ. 1) ʬʦʪʦʣʦʚʫʰʢʘ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʚʳ-

ʩʦʪʝ 86 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʥʘ ʢʨʘʶ ʦʙʨʳʚʘ, ʘ ʨʘʩ-

ʩʪʦʷʥʠʝ ʜʦ ʮʝʥʪʨʘ ʣʝʞʙʠʱʘ ʨʘʚʥʷʣʦʩʴ 160 ʤ. ʉʲʸʤ-

ʢʘ ʚʝʣʘʩʴ ʚ ʨʝʞʠʤʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 30 

ʤʠʥ ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. ʏʪʦʙʳ ʢʘʤʝʨʘ ʥʝ ʩʨʘʙʘ-

ʪʳʚʘʣʘ ʦʪ ʚʦʣʥ ʤʦʨʷ, ʜʘʪʯʠʢʠ ʜʚʠʞʝʥʠʷ ʙʳʣʠ ʟʘ-

ʢʨʳʪʳ ʘʣʶʤʠʥʠʝʚʦʡ ʧʣʘʩʪʠʥʢʦʡ. ʂʘʨʪʘ ʧʘʤʷʪʠ 8 ʛʙ 

ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʩʲʸʤʢʫ ʜʦ 6 ʤʝʩ. ɺ ʟʠʤʥʝʝ ʚʨʝʤʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʣʠʪʠʝʚʳʝ ʙʘʪʘʨʝʡʢʠ, ʢʦʪʦ-

ʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʢʘʤʝʨʝ ʚ ʪʝʯʝʥʠʝ 4 ʤʝʩ. 

ʇʦʜʩʯʸʪ ʣʝʞʘʱʠʭ ʠ ʧʣʘʚʘʶʱʠʭ ʪʶʣʝʥʝʡ ʧʨʦʚʦʜʠʣ-

ʩʷ ʧʦ ʬʦʪʦʛʨʘʬʠʷʤ. ʉʥʠʤʢʠ, ʩʜʝʣʘʥʥʳʝ ʩ ʨʘʟʨʝʰʝ-

ʥʠʝʤ 8 ʄʇ, ʧʦʟʚʦʣʷʣʠ ʩ ʵʪʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʨʘʟʣʠʯʘʪʴ 

3 ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ: ʩʝʛʦʣʝʪʢʠ, ʛʦʜʦʚʘʣʳʝ ʠ ʚʟʨʦʩ-

ʣʳʝ.  

ʉ ʷʥʚʘʨʷ ʧʦ ʤʘʨʪ 2012 ʛ. ʬʦʪʦʣʦʚʫʰʢʠ ʧʦʢʘʟʘʣʠ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʠʢ ʯʠʩʣʝʥʥʦʩʪʠ ʪʶʣʝʥʝʡ 

ʥʘ ʤʳʩʝ ʂʘʤʙʘʣʴʥʳʡ ʧʨʠʰʸʣʩʷ ʥʘ ʷʥʚʘʨʴ, ʢʦʛʜʘ 19 

ʷʥʚʘʨʷ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 116 ʣʘʨʛ. ʅʘʙʣʶʜʘʪʝ-

ʣʷʤ ʧʨʠ ʝʞʝʥʝʜʝʣʴʥʦʤ ʧʦʩʝʱʝʥʠʠ ʵʪʦʛʦ ʣʝʞʙʠʱʘ 

ʫʜʘʣʦʩʴ ʦʪʤʝʪʠʪʴ ʤʘʢʩʠʤʫʤ ʚ 42 ʦʩʦʙʠ. ɺ ʷʥʚʘʨʝ 

ʣʘʨʛʠ ʟʘʣʝʛʘʣʠ ʪʦʣʴʢʦ 14 ʜʥʝʡ ʠʟ-ʟʘ ʰʪʦʨʤʦʚ, ʰʫʛʠ 

ʠ ʦʙʣʝʜʝʥʝʥʠʷ ʢʘʤʥʝʡ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʣʘʨʛʠ ʗʧʦʥ-

Since 1986, the abundance of spotted seals has been 

monitored at the permanent haul-out sites in Sikhote-

Alin and Lazovsky nature reserves in Primorsky Krai 

(ɺʦʣʦʰʠʥʘ 2004, 2007, 2008). Observers conducted 

visual counts of animals at haul-out sites every hour dur-

ing the daylight hours, logging the seal abundance. For 

example, observers who simultaneously counted spotted 

seals on February 4, 2011 on Beltsov Island, Opasny 

Island and Cape Kambalny recorded 117 seals. However, 

since 2012 trail cameras (Bushnell Trophy Cam, model 

119446ʉ) have been set up on Cape Kambalny and 

Beltsov Island. The cameras were set up at sea-cliffs near 

the haul-out sites, in such a way that the cameras moni-

tored the whole haul-out sites of spotted seals. The trail 

camera on Cape Kambalny (Fig. 1) was installed on the 

edge of a steep cliff, 86 m above sea level. The distance 

from the camera to the haul-out site was 160 m. The 

camera was operated in a scanning mode, during the day-

light hours, with the time interval of 30 minutes. As sea 

waves could set off the camera, we used an aluminum 

plate to cover the motion sensors. We used an 8GM 

memory card that can operate for up to 6 months. In win-

ter time we used only lithium batteries that can operate 

for up to 4 months. Counts of resting and swimming 

seals were done using photographs. A resolution of 8 

megapixels was enough for us to discern three age 

groups: young-of-the-year pups, one-year-old pups and 

adult individuals.  

The trail cameras worked from January till March, 2012. 

The results are as follows. Seal numbers at Cape Kam-

balny reached a peak in January, when 116 spotted seals 

were recorded on January 19. By contrast, the maximum 

number of spotted seals counted visually by observers, 

during their weekly visits to this haul-out site, was only 

42. In January, spotted seals spent only 14 days resting at 

the haul-out sites because of storms, slob ice, and ice 

cast. We noted that the spotted seals in the Sea of Japan 
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ʩʢʦʛʦ ʤʦʨʷ ʠʩʧʦʣʴʟʫʶʪ ʣʸʜ ʠʣʠ ʟʘʩʪʳʚʰʫʶ ʰʫʛʫ 

ʪʦʣʴʢʦ ʤʝʞʜʫ ʢʘʤʥʷʤʠ, ʘ ʦʣʝʜʝʥʝʚʰʠʝ ʢʘʤʥʠ ʩ ʢʨʫ-

ʪʳʤ ʧʦʜʲʸʤʦʤ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʣʝʞʘʥʠʷ. ɺ 

ʬʝʚʨʘʣʝ ʣʘʨʛʠ ʥʘ ʤʳʩʝ ʂʘʤʙʘʣʴʥʳʡ ʩʤʦʛʣʠ ʣʝʞʘʪʴ 

ʪʦʣʴʢʦ 9 ʜʥʝʡ ʠʟ 29. ʆʪʤʝʯʝʥʳ ʜʥʠ, ʢʦʛʜʘ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʩʧʦʢʦʡʥʦʝ ʤʦʨʝ, ʪʶʣʝʥʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʥʘ ʣʝʞ-

ʙʠʱʝ. 

used only the spaces between the boulders for their rest 

(i.e. pieces of ice or pieces of slob ice between the boul-

ders). They did not rest on steep iced boulders. In Febru-

ary, spotted seals on Cape Kambalny rested only for 9 

days out of 29. On some days, there were no spotted 

seals hauled out on the shore, even though the sea was 

calm. 

 

ʈʠʩ. 1. ʃʘʨʛʠ ʥʘ ʤʳʩʝ ʂʘʤʙʘʣʴʥʳʡ / Fig. 1. Largha seals on cape Kambalnyi 

ʆʩʪʨʦʚ ʆʧʘʩʥʳʡ ï ʫʥʠʢʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʦʙʲʝʢʪ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʗʧʦʥʩʢʦʤ ʤʦʨʝ ʚ 1 ʢʤ ʦʪ ʙʫʭʪʳ 

ʂʠʪ ʠ ʚ 1,5 ʢʤ ʦʪ ʩʝʚʝʨʥʦʡ ʙʝʨʝʛʦʚʦʡ ʛʨʘʥʠʮʳ ʃʘʟʦʚ-

ʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ (ʈʠʩ. 2).  

ʆʩʪʨʦʚ ʚʳʪʷʥʫʪ ʚ ʜʣʠʥʫ ʥʘ 400 ʤ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ 

ʩʝʙʷ ʩʢʘʣʠʩʪʳʡ ʤʘʩʩʠʚ ʩ ʢʨʫʪʳʤ ʘʙʨʘʟʠʚʥʳʤ ʙʝʨʝ-

ʛʦʤ, ʦʙʨʘʱʸʥʥʳʤ ʢ ʦʪʢʨʳʪʦʤʫ ʤʦʨʶ. ɿʘʧʘʜʥʳʡ ʙʝ-

ʨʝʛ ʥʝ ʪʘʢʦʡ ʢʨʫʪʦʡ ʠ ʧʦʨʦʩ ʢʦʣʶʯʠʤ ʢʫʩʪʘʨʥʠʢʦʤ. 

ɺ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʦʩʪʨʦʚʘ ʦʪʭʦʜʠʪ 

ʛʘʣʝʯʥʠʢʦʚʦ-ʛʨʘʚʠʡʥʘʷ ʢʦʩʘ, ʢʦʪʦʨʘʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʥʝʙʦʣʴʰʠʤ ʢʝʢʫʨʦʤ. ʀʤʝʥʥʦ ʥʘ ʵʪʦʡ ʢʦʩʝ ʨʘʩʧʦʣʘʛʘ-

ʝʪʩʷ ʣʝʞʙʠʱʝ ʣʘʨʛʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʶ ʵʪʦʡ ʢʦʩʳ ʩʦ-

ʟʜʘʥ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥ ʚ ʤʘʩʰʪʘʙʝ 1:500. ʅʘ 

ʪʝʨʨʠʪʦʨʠʶ ʚʩʝʛʦ ʦʩʪʨʦʚʘ ʆʧʘʩʥʳʡ ʧʦ ʢʦʩʤʠʯʝʩʢʦ-

ʤʫ ʩʥʠʤʢʫ Lansdat ETM+ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  GPS-

ʪʦʯʝʢ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʦʙʭʦʜʝ ʦʩʪʨʦʚʘ, ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʢʘʨʪʘ ʚ ʤʘʩʰʪʘʙʝ 1:5000 (ʃʦʰʢʘʨʸʚʘ ʠ ʜʨ. 2011). 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʣʘʨʛʠ ʥʘ ʦʩʪʨʦʚʝ ʚ 187 

Opasny Island is a unique natural site. It is located in the 

Sea of Japan, 1 km away from Kit Bay and 1.5 km away 

from the northern shoreline boundary of Lazovsky Na-

ture Reserve (Fig. 2). 

The island, 400 m long, is a massif consisting of rocks. 

The steep, abrasive eastern shore faces the open sea, and 

the western shore is not so steep and is covered with a 

prickly scrub. Northwestward of the island is a spit 

formed by an extension of gravel and pebbles that ends 

with a small pillar-shaped stack rock. Exactly this peb-

ble spit is used by spotted seals as a haul-out area. A 

survey plan of the spit was drawn at a scale of 1:500. 

Lansdat ETM+ satellite imagery was used to create a 

map of Opasny Island. It was a 1:5 000 scale topograph-

ic map with GPS-derived locations collected by walking 

around the island and taking GPS-points (ʃʦʰʢʘʨʸʚʘ ʠ 

ʜʨ. 2011). The largest numbers of spotted seals (187 

individuals) observed on the island was in May 2004. 
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ʛʦʣʦʚ ʦʪʤʝʯʝʥʘ ʚ ʤʘʝ 2004 ʛ. ɺ ʧʨʝʜʝʣʘʭ ʢʦʩʳ ʙʳʣʠ 

ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʜʚʝ ʧʝʨʝʤʳʯʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʜʠʥʘ-

ʤʠʯʥʦʤ ʩʦʩʪʦʷʥʠʠ: ʪʦ ʦʥʠ ʧʝʨʝʤʳʚʘʶʪʩʷ ʠ ʦʙʨʘʟʫʝʪ-

ʩʷ ʧʨʦʣʠʚ, ʪʦ ʠʭ ʟʘʙʨʘʩʳʚʘʝʪ ʩʥʦʚʘ ʛʘʣʴʢʦʡ, ʠ ʦʥʠ 

ʩʪʘʥʦʚʷʪʩʷ ʯʘʩʪʴʶ ʩʫʰʠ. ɺʦʢʨʫʛ ʢʦʩʳ ʚ ʚʦʜʝ ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʩʢʦʧʣʝʥʠʷ ʢʘʤʥʝʡ ʨʘʟʥʦʡ ʬʦʨʤʳ ʠ ʚʝʣʠʯʠ-

ʥʳ. 

We mapped two cofferdams that joined the spit. The 

cofferdams were in a dynamic state: either they were 

flooded forming a channel between parts of the pebble 

spit or the cofferdams were heaped with pebbles and 

became dry land again. Around the spit were aggrega-

tions of pebbles and boulders of all forms and sizes. 

 
ʈʠʩ. 2. ʆʩʪʨʦʚ ʆʧʘʩʥʳʡ / Fig.2. Opasnyi Island 

ɼʣʷ ʣʝʞʙʠʱʘ ʣʘʨʛʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʦʩʢʠʝ 

ʢʘʤʥʠ ʠ ʛʘʣʝʯʥʠʢʦʚʳʡ ʧʣʷʞ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʛʦʜʘ ʣʝʞʙʠʱʘ ʥʘ ʤʳʩʝ ʂʘʤʙʘʣʴʥʳʡ ʠ ʥʘ ʦʩʪʨʦʚʝ 

ʆʧʘʩʥʳʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʶʣʝʥʷʤʠ ʧʦʧʝʨʝʤʝʥʥʦ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʘ ʣʝʞʙʠʱʘ ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʚʥʝ ʟʘʧʦʚʝʜʥʠʢʘ. ʅʦʚʦʨʦʞʜʝʥʥʳʭ ʙʝʣʴ-

ʢʦʚ ʚʧʝʨʚʳʝ ʫʚʠʜʝʣʠ 15 ʤʘʨʪʘ 2011 ʛ. ʚ ʛʨʫʧʧʝ ʠʟ 

6 ʣʘʨʛ ʥʘ ʧʝʨʝʤʳʯʢʝ ʦʩʪʨʦʚʘ. ɹʝʣʸʢ ʩʦʩʘʣ ʩʘʤʢʫ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 20 ʤʘʨʪʘ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚʪʦʨʦʡ 

ʙʝʣʸʢ ʩʦ ʩʚʦʝʡ ʤʘʪʝʨʴʶ ʥʘ ʵʪʦʡ ʞʝ ʧʝʨʝʤʳʯʢʝ. ɺ 

2012 ʛ. 12-13 ʤʘʨʪʘ ʰʪʦʨʤʘʤʠ ʧʝʨʝʤʳʯʢʘ ʙʳʣʘ 

ʫʥʠʯʪʦʞʝʥʘ, ʘ 14 ʤʘʨʪʘ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʨʦʜʳ ʫ ʜʚʫʭ ʩʘʤʦʢ. ʉʘʤʢʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʩʧʨʘʚʘ 

We noticed that spotted seals preferred to haul out on flat 

boulders or on the pebble beach. Throughout the year, the 

haul-out site at Cape Kambalny and the haul-out site at Is-

land Opasny were used by the spotted seals alternatively, on 

a rotating basis. It should be noted that both haul-out sites 

are located outside the nature reserve. We saw the first new-

born whitecoat seal pup on March 15, 2011. The pup was 

lying on one of the cofferdams, surrounded by a group of 6 

spotted seals. Several times the baby seal pup sucked its 

motherôs milk. On March 20 we found another newborn seal 

pup. That baby seal was on the same cofferdam, with its 

mother. However, on March 12-13, 2012, the cofferdam was 

flooded forming a channel, and on March 14 two other fe-
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ʠ ʩʣʝʚʘ ʦʪ ʢʘʥʘʣʘ (ʟʘʤʝʥʠʚʰʝʛʦ ʧʝʨʝʤʳʯʢʫ) ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 1-2 ʤ ʦʪ ʢʨʦʤʢʠ ʤʦʨʷ ʠ ʚ 10 ʤ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. ʆʙʝ ʩʘʤʢʠ ʙʳʣʠ ʚ ʢʨʦʚʠ, ʘ ʨʷʜʦʤ ʩ ʢʘʞʜʦʡ 

ʥʘʭʦʜʠʣʩʷ ʤʦʢʨʳʡ ʜʝʪʸʥʳʰ. ɺʦʢʨʫʛ ʩʠʜʝʣʦ 3 

ʦʨʣʘʥʘ-ʙʝʣʦʭʚʦʩʪʘ ʠ ʥʝʩʢʦʣʴʢʦ ʚʦʨʦʥ, ʢʦʪʦʨʳʝ 

ʭʦʪʝʣʠ ʧʦʞʠʚʠʪʴʩʷ ʧʣʘʮʝʥʪʦʡ ʠ ʜʨʫʛʠʤʠ ʦʩʪʘʪ-

ʢʘʤʠ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ, ʧʪʠʮʳ ʙʦʷ-

ʣʠʩʴ ʧʨʠʙʣʠʟʠʪʴʩʷ, ʪʦʣʴʢʦ ʩʣʝʜʠʣʠ ʟʘ ʩʘʤʢʘʤʠ ʠ 

ʙʝʣʴʢʘʤʠ. ʆʙʝ ʩʘʤʢʠ ʚ ʤʦʨʝ ʥʝ ʩʭʦʜʠʣʠ, ʦʭʨʘʥʷʷ 

ʙʝʣʴʢʦʚ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʙʝʣʴʢʠ ʣʝʞʘʣʠ 

ʥʝʧʦʜʚʠʞʥʦ, ʥʦ, ʦʪʧʦʣʟʘʣʠ, ʝʩʣʠ ʥʘʢʘʪʳʚʘʣʘ 

ʚʦʣʥʘ. 16 ʤʘʨʪʘ ʩʘʤʢʠ ʫʞʝ ʦʪʤʳʣʠʩʴ ʦʪ ʢʨʦʚʠ, 

ʙʝʣʴʢʠ ʚʳʩʦʭʣʠ, ʥʘ ʛʘʣʴʢʝ ʥʝ ʙʳʣʦ ʥʠʢʘʢʠʭ ʩʣʝ-

ʜʦʚ ʨʦʜʦʚ, ʭʠʱʥʳʝ ʧʪʠʮʳ ʫʣʝʪʝʣʠ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʜʳ ʧʨʦʭʦʜʠʣʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʝʱʸ 2-3 ʣʘʨʛ ʥʘ ʛʘʣʝʯʥʦʡ ʢʦʩʝ, ʘ ʢʦʛʜʘ ʙʝʣʴʢʠ 

ʧʦʜʨʦʩʣʠ, ʪʦ ʪʘʤ ʩʢʘʧʣʠʚʘʣʦʩʴ ʜʦ 12 ʣʘʨʛ ʢʘʞ-

ʜʳʡ ʜʝʥʴ. ɼʨʫʛʘʷ ʨʘʟʤʳʚʘʝʤʘʷ ʤʦʨʝʤ ʧʝʨʝʤʳʯ-

ʢʘ, ʥʠ ʜʣʷ ʣʝʞʙʠʱʘ, ʥʠ ʜʣʷ ʨʦʞʜʝʥʠʷ ʜʝʪʸʥʳʰʝʡ 

ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʘʨʛʘʤʠ, ʪʘʢ ʢʘʢ ʨʷʜʦʤ ʤʘʣʘʷ 

ʛʣʫʙʠʥʘ ʤʦʨʷ. ɺ ʩʝʥʪʷʙʨʝ 2011 ʛ. ʥʘ ʣʝʞʙʠʱʝ 

ʤʳʩ ʂʘʤʙʘʣʴʥʳʡ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 6 ʩʝʛʦʣʝʪʢʦʚ, 

ʥʦ, ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʯʪʦ ʚʩʝ ʦʥʠ ʨʦʜʠʣʠʩʴ ʥʘ ʦ. 

ʆʧʘʩʥʳʡ, ʥʝ ʠʤʝʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʝ-

ʥʠʷ ʨʦʜʠʚʰʠʭ ʩʘʤʦʢ ʠ ʙʝʣʴʢʦʚ ʥʘ ʦ. ʆʧʘʩʥʳʡ 

ʥʝʦʩʧʦʨʠʤʦ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʘʨʛʠ ʨʦʞʜʘʶʪ 

ʙʝʣʴʢʦʚ ʥʘ ʦ-ʚʘʭ ʃʘʟʦʚʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʩʦ-

ʩʝʜʥʠʭ ʦ-ʚʘʭ ʚ ʘʢʚʘʪʦʨʠʠ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ʇʨʠ-

ʤʝʥʝʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʝʪ 

ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʜʳʭʘʶ-

ʱʠʭ ʪʶʣʝʥʝʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʫʯʘʩʪʢʦʚ 

ʣʝʞʙʠʱʘ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʛʦʜʦʚʦʛʦ ʮʠʢʣʘ. ʄʝʪʦʜ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʣʝʛʘʶʱʠʭ ʪʶʣʝ-

ʥʝʡ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʠʪʴ ʪʦʯʥʳʡ ʛʨʘʬʠʢ ʟʘʣʝʛʘ-

ʥʠʷ ʠ ʦʩʪʘʚʣʝʥʠʷ ʣʝʞʙʠʱʘ, ʘ ʪʘʢ ʞʝ ʚʳʷʚʠʪʴ ʧʠʢ 

ʯʠʩʣʝʥʥʦʩʪʠ ʪʶʣʝʥʝʡ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝ-

ʞʫʪʦʢ ʚʨʝʤʝʥʠ ʥʘ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʣʝʞʙʠʱʝ. 

males gave birth to pups. The females were lying, separated 

by the channel that had been formed in the place of the peb-

ble cofferdam. The females were 1-2 m from the edge of the 

sea and 10 m away from each other. Both female seals were 

blood covered, and the coats of their newborn seals were 

wet. Three white-tailed sea eagles and a few crows were 

nearby in the hope of devouring the placenta and other birth 

tissues. But the birds were scared to approach and only 

watched the females and the newborn whitecoat seals. We 

noticed that both females did not return to the sea, as they 

guarded their newborns. The newborns lay still most of the 

time. They only moved away from the sea when the waves 

rolled over. On March 16, the females were clean of blood, 

the coats of the newborn pups were dry; there were no traces 

of birthing activities on the pebbles; and there were no birds 

of prey. It should be noted that births occurred on the pebble 

spit, in the presence of 2 or 3 other spotted seals, and when 

the whitecoat pups grew older, there were up to 12 spotted 

seals on that pebble spit every day. The other pebble spit 

was not used by spotted seals, either as a haul-out site or for 

giving birth to pups, because the sea is not deep there. We 

counted 6 young-of-the-year pups in September 2011 on the 

haul-out site at Cape Kambalny but there was no evidence 

that all of them had been born on Opasny Island. Thus, ob-

servations of the females and newborns on Opasny Island 

prove conclusively that spotted seals give birth to pups on 

the islands of Lazovsky Nature Reserve and on the neigh-

boring islands in the territorial waters of the Sea of Japan. 

The use of the cartographic method makes possible a de-

tailed research on what the distribution of resting spotted 

seals within the haul-out sites is and on how the spotted 

seals use different parts of their haul-out sites throughout the 

year. The method of automatic surveillance of resting seals 

makes possible to make up a precise schedule of the times 

when the spotted seals use haul-out sites for resting or when 

they leave them. Besides, it makes possible to reveal abun-

dance peaks at different times on each specific haul-out site. 
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ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʝʣʴʬʠʥʦʚ ʩ ʪʨʘʫʣʝʨʥʳʤʠ ʩʫʜʘʤʠ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚʦ ʚʩʝʤ ʤʠʨʝ: ʞʠʚʦʪʥʳʝ 

ʩʦʧʨʦʚʦʞʜʘʶʪ ʪʨʘʫʣʝʨʳ, ʯʪʦʙʳ ʧʦʜʦʙʨʘʪʴ ʚʳʧʘʚ-

ʰʫʶ ʠʟ ʩʝʪʝʡ ʨʳʙʫ (Fertl and Leatherwood 1997, 

Chilver and Corkeron 2001). ɺ ʏʝʨʥʦʤ ʤʦʨʝ ʤʘʩ-

ʰʪʘʙʥʳʡ ʪʨʘʣʦʚʳʡ ʣʦʚ ʚʝʜʝʪʩʷ ʩ ʥʘʯʘʣʘ XX ʚ, ʩ 

1970-ʭ ʛʛ. ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʨʦʤʳʰʣʝʥʥʳʡ 

ʣʦʚ ʰʧʨʦʪʘ (ʏʘʱʠʥ 1997, ɹʦʣʪʘʯʝʚ 2006). ɽʜʠʥ-

ʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʠʪʘʥʠʷ ʜʝʣʴʬʠʥʦʚ ʧʨʠ ʪʨʘ-

ʣʦʚʦʤ ʣʦʚʝ ʰʧʨʦʪʘ ʚ ʏʝʨʥʦʤ ʤʦʨʝ ʧʨʦʚʝʜʝʥʦ ʚ 

2002-2004 ʛʛ. ʜʣʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ (ɹʫ-

ʰʫʝʚ ʠ ʉʘʚʫʩʠʥ 2004). 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʳ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ 

ʢʠʪʦʦʙʨʘʟʥʳʭ ʩ ʪʨʘʣʦʚʳʤʠ ʩʫʜʘʤʠ ʚ ʘʚʛʫʩʪʝ-

ʩʝʥʪʷʙʨʝ 2009 ʠ 2011 ʛʛ. ʈʘʙʦʪʳ ʚʝʣʠʩʴ ʚ 2009 ʛ. ʩ 

ʪʨʘʫʣʝʨʥʦʛʦ ʩʫʜʥʘ ʪʠʧʘ ʇʊʈ ʚ ʜʝʩʷʪʠʢʠʣʦʤʝʪʨʦʚʦʡ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʥʘ ʪʨʘʚʝʨʩʝ ʤʳʩ ʆʧʫʢ ï ʤʳʩ 

ʏʘʫʜʘ (ʂʝʨʯʝʥʩʢʠʡ ʧ-ʦʚ) ʠ ʛ. ʉʫʜʘʢ ï ʤʳʩ ɹʘʰʝʥ-

ʥʳʡ (ʶʛʦ-ʚʦʩʪʦʯʥʳʡ ʂʨʳʤ); ʚ 2011 ʛ. ʥʘʙʣʶʜʝʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʤʘʣʳʭ ʧʣʘʚʩʨʝʜʩʪʚ ʚ ʘʢʚʘʪʦʨʠʠ ʛ. 

ʉʫʜʘʢ ï ʩ. ʄʦʨʩʢʦʝ. ʉʦʙʨʘʥʳ ʬʦʪʦ- ʠ ʚʠʜʝʦʤʘʪʝʨʠ-

ʘʣʳ. ʇʨʦʚʝʜʝʥʘ ʬʦʪʦʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʠ ʩʦʩʪʘʚʣʝʥ 

ʢʘʪʘʣʦʛ ʘʬʘʣʠʥ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʤʝʯʝʥʳ ʚʙʣʠʟʠ 

ʪʨʘʫʣʝʨʥʳʭ ʩʫʜʦʚ. ʂʘʪʘʣʦʛ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʢʘʪʝʛʦ-

ʨʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʩʧʠʥ-

ʥʦʛʦ ʧʣʘʚʥʠʢʘ ʘʬʘʣʠʥʳ: 1) ʭʦʨʦʰʦ ʤʘʨʢʠʨʦʚʘʥʥʳʝ, 

2) ʩʣʘʙʦ ʤʘʨʢʠʨʦʚʘʥʥʳʝ, 3) ʩ ʥʝʧʦʚʨʝʞʜʝʥʥʳʤ ʢʦʥ-

ʪʫʨʦʤ ʩʧʠʥʥʦʛʦ ʧʣʘʚʥʠʢʘ. 

Dolphin interaction with trawlers is quite common in the 

world. These animals follow trawling boats feeding on 

fish that escaped the fishing net (Fertl and Leatherwood 

1997, Chilver and Corkeron 2001). Large-scale trawling 

has been conducted in the Black Sea since the early 20th 

century, while commercial fishery for sprat has become 

widespread since the 1970s (ʏʘʱʠʥ 1997, ɹʦʣʪʘʯʝʚ 

2006). The only research on the feeding habits of dol-

phins in association with the Black Sea sprat trawling was 

conducted in 2002 ï 2004 and was focused on the north-

western Black Sea region (ɹʫʰʫʝʚ ʠ ʉʘʚʫʩʠʥ 2004).  

Our observations of interactions between cetaceans and 

trawling boats were undertaken in August and September 

of 2009 and August and September of 2011. The observa-

tion in 2009 was conducted from a trawling boat ï a re-

frigerated fish transport vessel ï in a 10-kilometer near-

shore zone, abeam Cape Opuk ï Cape Chauda (on the 

Kerch Peninsula) and Sudak city ï Tower Cape (south-

eastern Crimea). The observation in 2011 was conducted 

from small water crafts in the territorial waters between 

Sudak city and Morskoye village. Photo and video mate-

rial has been collected. We conducted photo-

identification studies and compiled a catalog of bottle-

nose dolphins that we observed near trawling boats. The 

catalog is organized into three categories based on the 

degree of damage to the dolphinôs dorsal fin: 1. well-

marked dorsal fins, 2. poorly-marked dorsal fins, and 3. 

undamaged dorsal fins. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 2009 ʠ 2011 ʛʛ. ʚ ʢʘʪʘʣʦʛ ʚʥʝʩʝʥʳ 

ʬʦʪʦʛʨʘʬʠʠ 59 ʘʬʘʣʠʥ: 47 ʩ ʧʦʚʨʝʞʜʝʥʥʳʤ ʢʦʥʪʫ-

ʨʦʤ (ʤʘʨʢʠʨʦʚʘʥʥʳʭ); 9 ʧʣʘʚʥʠʢʦʚ ʩ ʥʝʧʦʚʨʝʞʜʝʥ-

ʥʳʤ ʢʦʥʪʫʨʦʤ ʩ ʣʝʚʦʛʦ ʨʘʢʫʨʩʘ ʠ 12 ʩ ʧʨʘʚʦʛʦ ʨʘ-

ʢʫʨʩʘ. ʀʟ 47 ʤʘʨʢʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ 6 ʥʘʙʣʶʜʘ-

ʣʠʩʴ ʠ ʚ 2009, ʠ ʚ 2011 ʛʛ. ɺ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ 

ʧʦʚʪʦʨʥʦ ʥʘʙʣʶʜʘʣʠʩʴ 11 ʦʩʦʙʝʡ ʚ 2009 ʛ.; 3 ʦʩʦʙʠ 

ʚ 2011 ʛ. ʇʦʚʪʦʨʥʳʭ ʨʝʛʠʩʪʨʘʮʠʡ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ 

ʦʩʦʙʝʡ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʥʝ ʙʳʣʦ. ʆʪʤʝʯʘʝʪʩʷ ʯʘ-

ʩʪʦʝ ʧʦʷʚʣʝʥʠʝ ʩʘʤʦʢ ʩ ʜʝʪʝʥʳʰʘʤʠ, ʧʦʜʭʦʜʷʱʠʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʩʝʪʷʤ. ɼʣʷ ʘʬʘʣʠʥ ʚ ʘʢʚʘʪʦʨʠʠ 

ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʂʨʳʤʘ ʦʪʤʝʯʝʥʘ ʙʦʣʴʰʘʷ ʧʣʦʪ-

ʥʦʩʪʴ ʦʩʦʙʝʡ ʩ ʯʘʩʪʠʯʥʳʤ ʘʣʴʙʠʥʠʟʤʦʤ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʘʢʚʘʪʦʨʠʝʡ ʂʝʨʯʝʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɺ ʚʦ-

ʜʘʭ ʤʝʞʜʫ ʤʳʩʦʤ ʄʝʛʘʥʦʤ ʠ ɸʣʫʰʪʦʡ ʩ 2007 ʛ. 

ʯʘʩʪʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʙʝʣʘʷ ʘʬʘʣʠʥʘ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ï ʩʘʤʢʘ ʚʦʟʨʘʩʪʦʤ ʯʫʪʴ ʙʦʣʝʝ 5 

ʣʝʪ. 

ɸʬʘʣʠʥʳ ʩʦʙʠʨʘʶʪʩʷ ʫ ʩʫʜʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 50 

ʦʩʦʙʝʡ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʞʠʚʦʪʥʳʭ ʥʘʭʦʜʠʪʩʷ ʫ 

ʪʨʘʣʘ ʚ ʤʦʤʝʥʪ ʝʛʦ ʚʳʙʦʨʢʠ ʥʘ ʩʫʜʥʦ. ɺ ʧʨʦʤʝʞʫʪ-

ʢʘʭ ʤʝʞʜʫ ʣʦʚʦʤ ʯʘʩʪʴ ʜʝʣʴʬʠʥʦʚ ʜʝʨʞʠʪʩʷ ʧʦʙʣʠ-

ʟʦʩʪʠ ʦʪ ʩʫʜʥʘ, ʘ ʯʘʩʪʴ ʨʘʩʩʨʝʜʦʪʦʯʝʥʘ ʧʦ ʙʦʣʝʝ 

ʰʠʨʦʢʦʡ ʘʢʚʘʪʦʨʠʠ. ʆʩʥʦʚʥʦʡ ʪʠʧ ʧʦʚʝʜʝʥʠʷ ʘʬʘ-

ʣʠʥ ʚʙʣʠʟʠ ʪʨʘʣʦʚ ï ʧʠʪʘʥʠʝ, ʠʥʦʛʜʘ ʩʦʧʨʦʚʦʞʜʘ-

ʶʱʝʝʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʘʛʨʝʩʩʠʠ. ʇʦʩʣʝ ʧʠʪʘʥʠʷ ʯʘ-

ʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʠʛʨʘ. 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɸ.ɸ. 

ɸʚʝʨʠʯʝʚʫ ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ɽ.ɹ. ɻʦʣʴʜʠʥʫ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ 

ʚʩʪʨʝʯʘʭ ʘʬʘʣʠʥ. 

In accordance with the results obtained in 2009 and 2011, 

59 photos of bottlenose dolphins were added to the cata-

log, including 47 photos of dolphins with a damaged 

(marked) fin shape, 9 left-side photos with an undamaged 

fin shape, and 12 right-side photos. Six out of the 47 

marked animals were encountered in both years, 2009 

and 2011. Eleven dolphins were re-sighted within 2009, 

and 3 dolphins were re-sighted within 2011. The individ-

uals were only re-sighted within the same areas. We rec-

orded a frequent occurrence of female dolphins with their 

offspring within close proximity to the fishing nets. There 

was a higher frequency of partial albinism among the 

dolphins in the territorial waters of southeastern Crimea 

compared with the territorial waters of the Kerch Penin-

sula. An all-white bottlenose dolphin, presumably a fe-

male that is a little over five years old, is often spotted in 

the waters between Cape Megan and Alushta city.  

Bottlenose dolphins gather around a boat in groups of up 

to 50. The greatest number of the animals can be seen 

around the trawl net during hauling of the trawl. Between 

fishing activities, some dolphins stay close to the boat, 

while others are scattered and maintain a distance from 

the boat. The main behavior displayed by bottlenose dol-

phins in association with trawlers is feeding, sometimes 

accompanied by aggression.  

After feeding dolphins often play.  

The authors would like to express their deepest apprecia-

tion to A.A. Averichev for his help in supporting the re-

search and to E.B. Goldin for providing information on 

encounters with bottlenose dolphins. 
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ʄʘʩʰʪʘʙʥʳʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʙʝʣʫʭ ʚ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ 

ʤʦʨʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʩʝʛʦ ʪʨʠ ʨʘʟʘ ʚ 1980-ʭ ʛʛ. (ɹʝʨʟʠʥ 

ʠ ʜʨ. 1986, 1990). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʧʨʠʚʝʜʝʥʳ ʣʠʰʴ ʨʝʟʫʣʴʪʘʪʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʚʠʟʫʘʣʴʥʦʛʦ ʫʯʝʪʘ ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʘʥʘʣʠʟʘ. ʆʪʩʫʪʩʪʚʠʝ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʠ ʟʘʪʨʫʜʥʷʝʪ ʩʨʘʚʥʝʥʠʝ ʨʷʜʦʚ ʜʘʥ-

ʥʳʭ ʨʘʟʥʳʭ ʣʝʪ. ɺ ʪʝʯʝʥʠʝ ʧʦʯʪʠ 20 ʣʝʪ ʜʦ 2009 ʛ. 

ʘʚʠʘʫʯʝʪʳ ʙʝʣʫʭ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ, ʠ ʠʭ 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʝ ʠʟʚʝʩʪʥʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʢʨʘʪʢʦ 

ʧʨʝʜʩʪʘʚʣʷʝʤ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2009 ʠ 2010 ʛʛ. 

ʘʚʠʘʫʯʝʪʦʚ ʠ ʧʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʣʫʭ ʚ 

ʢʘʞʜʦʤ ʠʟ ʫʯʝʪʥʳʭ ʨʘʡʦʥʦʚ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ. 

ɸʚʠʘʫʯʝʪʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʘʚʠʘʩʲʝʤʢʠ (ʏʝʨʥʦʦʢ ʠ ʜʨ. 2008) ʠ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩ 

ʙʦʨʪʘ ʩʘʤʦʣʝʪʘ-ʣʘʙʦʨʘʪʦʨʠʠ ɸʅ-38 çɺʦʩʪʦʢè ʧʦ ʝʜʠʥʦʡ 

ʤʝʪʦʜʠʢʝ. ʆʙʩʣʝʜʦʚʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʠʙʨʝʞʥʳʝ 

ʘʢʚʘʪʦʨʠʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ (ʩʤ. ʨʠʩ. 1 ʠ 2). ʇʝʨʝʜ ʦʩʥʦʚ-

ʥʦʡ ʩʲʝʤʢʦʡ ʚ ʘʚʛʫʩʪʝ 2009 ʛ. ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝ-

ʨʠʷ ʨʘʟʚʝʜʦʯʥʳʭ ʧʦʣʝʪʦʚ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ 

ʤʦʨʷ (ʐʘʥʪʘʨʩʢʠʡ ʨʝʛʠʦʥ) ʤʝʪʦʜʦʤ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʤʘʨʰʨʫʪʦʚ ʩ ʧʦʢʨʳʪʠʝʤ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʦʚ. ɹʝʣʫʭʠ 

ʙʣrʠ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ, ʯʪʦ ʧʦʢʘ-

ʟʘʣʦ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʢʘʟʘʥʥʦʛʦ ʤʝʪʦ-

ʜʘ ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʫʯʝʪ ʥʘ ʧʘʨʘʣ-

ʣʝʣʴʥʳʭ ʠʣʠ ʟʠʛʟʘʛʦʦʙʨʘʟʥʳʭ ʛʘʣʩʘʭ ʧʨʦʚʦʜʠʣʩʷ ʪʦʣʴʢʦ 

ʚ ʉʘʭʘʣʠʥʩʢʦʤ ʟʘʣʠʚʝ ʠ ɸʤʫʨʩʢʦʤ ʣʠʤʘʥʝ, ʘ ʚ ʜʨʫʛʠʭ 

ʨʘʡʦʥʘʭ ʫʯʝʪ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʢʦʥʪʫʨʥʳʤ ʙʝʨʝʛʦʚʳʤ ʦʙ-

ʣʝʪʦʤ (çʩʧʣʦʰʥʦʡè ʫʯʝʪ) ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʙʨʝʞʥʳʭ 

ʩʢʦʧʣʝʥʠʡ ʙʝʣʫʭʠ. ɺ ʢʘʞʜʦʤ ʫʯʝʪʥʦʤ ʛʦʜʫ ʤʳ ʜʚʘʞʜʳ 

Comprehensive studies on the beluga whale abun-

dance and distribution of the northern and south-

western parts of Okhotsk Sea were conducted only 

three times in 1980-s. (Berzin et al., 1986; 1990). 

Most of published papers provide only direct visual 

count estimates without any math analysis. The ab-

sence of standardized method makes comparison of 

the data between years difficult if not impossible. 

During almost 20 years, until 2009, aerial surveys of 

the Okhotsk Sea beluga whales have not been con-

ducted; the abundance of whales is unknown. Here 

we present a summary of the results of 2009 and 

2010 aerial surveys and provide the beluga whale 

abundance estimates for each of the survey regions 

of the Okhotsk Sea. 

Aerial surveys with the modern technical equipment 

(ʏʝʨʥʦʦʢ ʠ ʜʨ. 2008) were conducted in late sum-

mer from a specially equipped airplane AN-38 using 

the same method in 2009 and 2010. Almost all the 

Okhotsk Sea coastal waters were covered (Fig. 1, 2). 

In 2009, before conducting the main abundance sur-

vey, we flew a series of reconnaissance flights in the 

western part of the sea (Shantar region) and covered 

the entire water-area of the bays using the parallel 

track-line method. We found belugas only in coastal 

zones, which proved economical ineffectiveness of 

such method in the given region. In future, parallel 

or chain-saw track-line survey was conducted only 

in Sakhalinsky Bay and the Amur Estuary. In other 

regions, the survey was conducted as a continuous 

coastal flight (ñdirectò count) that allowed detection 
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ʦʙʩʣʝʜʦʚʘʣʠ ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʤʦʨʷ:  ʚ 2009 ʛ. ʧʝʨʚʳʡ 

ʫʯʝʪ ʩʦʩʪʦʷʣʩʷ ʩ 05 ʧʦ 08 ʘʚʛʫʩʪʘ, ʘ ʚʪʦʨʦʡ ï 11-13 ʩʝʥ-

ʪʷʙʨʷ (ʢʦʣʦʥʢʠ 2009-1 ʠ 2009-2 ʚ ʪʘʙʣ. 2); ʚ 2010 ʛ. ʦʙʘ 

ʫʯʝʪʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʘʚʛʫʩʪʝ ʩ 15-ʜʥʝʚʥʳʤ ʠʥʪʝʨʚʘ-

ʣʦʤ (7-8 ʠ 23-24 ʘʚʛʫʩʪʘ; ʢʦʣʦʥʢʠ 2010-1 ʠ 2010-2 ʚ ʪʘʙʣ. 

2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʆʩʪʘʣʴʥʳʝ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ 

ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʦʜʥʦʢʨʘʪʥʦ. ʇʦʣʝʪʳ ʚ ʧʝʣʘʛʠʯʝʩʢʦʡ 

ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ɺʳʩʦʪʘ ʧʦʣʝʪʘ ʥʘ 

ʫʯʝʪʥʳʭ ʤʘʨʰʨʫʪʘʭ ʩʦʩʪʘʚʣʷʣʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 400 ʤ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʚʘʨʴʠʨʫʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 300 ʜʦ 700 ʤ. 

ʆʩʥʦʚʦʡ ʜʣʷ ʦʮʝʥʢʠ ʯʠʩʣʘ ʙʝʣʫʭ ʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʚʠʟʫ-

ʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʢʦʨʨʝʢʪʠʨʦʚʘʣʠʩʴ ʠʣʠ ʜʦ-

ʧʦʣʥʷʣʠʩʴ, ʦʩʦʙʝʥʥʦ ʚ ʧʣʦʪʥʳʭ ʩʢʦʧʣʝʥʠʷʭ ʨʝʟʫʣʴʪʘʪʘ-

ʤʠ ʘʥʘʣʠʟʘ ʬʦʪʦʩʥʠʤʢʦʚ. ʇʦʩʢʦʣʴʢʫ ʟʘ ʚʨʝʤʷ ʨʘʙʦʪʳ 

ʙʳʣʘ ʦʙʩʣʝʜʦʚʘʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʘʢʚʘʪʦʨʠʷ, ʪʦ ʜʣʷ ʫʜʦʙ-

ʩʪʚʘ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʤʳ ʨʘʟʜʝʣʠʣʠ ʦʙʣʘʩʪʠ ʦʙʩʣʝ-

ʜʦʚʘʥʠʷ ʥʘ ʫʯʝʪʥʳʝ ʨʘʡʦʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ (ʩʤ. ʨʠʩ. 

1 ʠ 2). ʈʝʟʫʣʴʪʘʪʳ ʘʚʠʘʥʘʙʣʶʜʝʥʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʦʮʝʥʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʣʫʭ ʚ ʢʘʞʜʦʤ ʚʳʜʝʣʝʥʥʦʤ 

ʨʘʡʦʥʝ. ɼʣʷ ʨʘʩʯʝʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʣʫʭ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʉʘʭʘʣʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ɸʤʫʨʩʢʦʤ ʣʠʤʘʥʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʤʝʪʦʜ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

çɹɽʃʋʍɸ 2è (ʏʝʣʠʥʮʝʚ 2010, 2012 ʚ ʥʘʩʪ. ʩʙʦʨʥʠʢʝ). ɺ 

ʦʩʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʧʨʦʚʦʜʠʣʩʷ ʩʧʣʦʰʥʦʡ ʫʯʝʪ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʙʝʣʫʭ ʧʨʠʥʠʤʘʣʘʩʴ ʨʘʚʥʦʡ ʢʦʣʠʯʝʩʪʚʫ ʞʠ-

ʚʦʪʥʳʭ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘʙʣʶʜʘʪʝʣʷʤʠ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ, ʚ ʙʦʣʴʰʠʭ ʩʢʦʧʣʝʥʠʷʭ, ʩʢʦʨʨʝʢʪʠʨʦ-

ʚʘʥʥʳʭ ʧʦ ʬʦʪʦʛʨʘʬʠʷʤ (ʪʘʙʣ. 1, 2). ɺʩʝ ʨʘʩʯʸʪʳ ʧʨʦʠʟ-

ʚʦʜʠʣʠʩʴ ʙʝʟ ʢʦʨʨʝʢʮʠʠ ʥʘ ʥʝʜʦʫʯʝʪ ʞʠʚʦʪʥʳʭ, ʥʘʭʦʜʷ-

ʱʠʭʩʷ ʧʦʜ ʚʦʜʦʡ, ʧʦʵʪʦʤʫ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩ-

ʯʝʪʦʚ ʤʳ ʦʮʝʥʠʚʘʝʤ ʢʘʢ çʤʠʥʠʤʘʣʴʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴè. 

ɺ ʭʦʜʝ ʧʦʣʝʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʘʚʛʫʩʪʝ-ʩʝʥʪʷʙʨʝ ʙʝ-

ʣʫʭʠ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʫʩʪʴʷʭ ʢʨʫʧʥʳʭ ʨʝʢ. 

ʆʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ ʦʩʥʦʚʥʳʝ ʩʢʦʧʣʝʥʠʷ ʙʝʣʫʭ (ʙʦʣʝʝ 

100 ʦʩʦʙʝʡ) ʤʦʞʥʦ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʧʦ ʜʚʫʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ-ʦʙʦʩʦʙʣʝʥʥʳʤ ʨʘʡʦʥʘʤ: ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ (ɻʠʞʠʛʠʥʩʢʘʷ, ʇʝʥʞʠʥʩʢʘʷ ʛʫʙʳ 

ʠ ʧʨʠʙʨʝʞʴʝ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ) ʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ (ɸʤʫʨʩʢʠʡ ʣʠʤʘʥ, ʉʘʭʘʣʠʥʩʢʠʡ ʟʘʣʠʚ, 

ʟʘʣʠʚʳ ɹʘʡʢʘʣ, ʅʠʢʦʣʘʷ, ʋʣʴʙʘʥʩʢʠʡ ʠ ʊʫʛʫʨʩʢʠʡ, ʘ 

ʪʘʢʞʝ ʋʜʩʢʘʷ ʛʫʙʘ). 

ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʚ ʧʝʨʠʦʜ ʩ 21 ʘʚʛ. ʧʦ 

7 ʩʝʥʪ. 2009 ʛ. ʯʠʩʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʙʝʣʫʭ ʩʦʩʪʘʚʠʣʦ 

1027 ʦʩʦʙʝʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʥʝʙʦʣʴʰʘʷ 

ʛʨʫʧʧʘ (15 ʦʩʦʙʝʡ) ʚ ʊʘʫʡʩʢʦʡ ʛʫʙʝ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʇʝʥ-

ʞʠʥʩʢʦʡ ʛʫʙʳ ʧʨʦʭʦʜʠʣʦ ʧʨʠ ʧʣʦʭʠʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠ-

ʷʭ (ʥʠʟʢʠʡ ʪʫʤʘʥ), ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ 

ʥʝʜʦʫʯʝʪ ʚ ʵʪʦʤ ʫʯʝʪʥʦʤ ʨʘʡʦʥʝ ʚ 2009 ʛ. ɺ 2010 ʛ. (13-

19 ʘʚʛʫʩʪʘ) ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʤʦʨʷ ʙʳʣʦ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʦ 1333 ʦʩʦʙʠ, ʚ ʊʘʫʡʩʢʦʡ ʛʫʙʝ ʙʝʣʫʭ ʤʳ ʥʝ 

ʦʙʥʘʨʫʞʠʣʠ. ʇʨʠʙʨʝʞʴʝ ʇʝʥʞʠʥʩʢʦʡ ʛʫʙʳ ʙʳʣʦ ʦʙʩʣʝ-

of all beluga coastal aggregations. Each year, we 

surveyed the western part of the sea twice: in 2009, 

the first series of flights was conducted on August 5-

8, and the second one ï on September 11-13 (col-

umns 2009-1 and 2009-2 in Table 2); in 2010 both 

surveys were conducted in August with a 15-day 

interval (August 7-8 and 23-24; columns 2010-1 and 

2010-2 in Table 2, respectively). The other regions 

were surveyed once each year. Flight altitude on-

effort was predominantly 400 m, but could range 

from 300 to 700 m.  

Beluga abundance estimate was calculated based on 

visual observations corrected and supplemented ï 

especially for dense aggregations ï with the photo-

material analysis. Due to the large size of the water-

area surveyed, we divided it onto the ñsurvey re-

gionsò that corresponded to geographic features of 

the coastal water-area (Fig. 1, 2). Abundance esti-

mate was conducted separately for each survey re-

gion. For the southern part of Sakhalinsky Bay and 

the Amur Estuary, beluga abundance was calculated 

in the program ñBELUKHA 2ò with the extrapola-

tion method (Chelintsev, 2010; 2012). For the other 

regions where we conducted direct count, beluga 

abundance was taken to be equal to the number of 

animals detected by the observers, and in cases of 

large aggregations ï visually observed number cor-

rected with photographs (table 1, 2). All estimations 

DID NOT take into account belugas invisible to 

observers due to being underwater (no availability 

correction); thus, we consider the obtained results as 

ñminimal abundanceò. 

As a result of our flights, we found out that in Au-

gust-September belugas mainly concentrate in the 

mouths of big rivers.  The major beluga aggrega-

tions (over 100 individuals) that we detected may be 

grouped according to two regions spatially set apart: 

northeastern part of the Okhotsk Sea 

(Gizhiginskaya, Penzhinskaya gulfs and the coastal 

waters of western Kamchatka) and western part of 

the Sea (The Amur Estuary, Sakhalinsky Bay, the 

bays: Baikal, Nikolaya, Ulbansky, Tugursky, and 

Udskaya Gulf).  

In the north-eastern part of the Okhotsk Sea, be-

tween August 21 ï September 7, 2009, we detected 

1027 beluga whales. In addition, a group of 15 

whales was recorded for Tauyskaya Gulf. Penzhin-

skaya Gulf was surveyed under poor conditions (low 

fog), there for we suspect an underestimate for this 

survey region in 2009. In 2010 (August 13-19), we 

found 1333 belugas in the north-eastern part of the 

Sea; in Tauyskaya Gulf no belugas were sighted. 
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ʜʦʚʘʥʦ ʧʦʣʥʦʩʪʴʶ ʧʨʠ ʭʦʨʦʰʠʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʯʠʩʣʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʟʜʝʩʴ ʙʝʣʫʭ ʚʜʚʦʝ ʧʨʝʚʦʩʭʦʜʠʣʦ 

ʧʨʦʰʣʦʛʦʜʥʝʝ. ʅʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʤ ʜʣʷ ʵʪʦʡ ʯʘʩʪʠ 

ʤʦʨʷ ʤʳ ʩʯʠʪʘʝʤ ʫʯʝʪ 2010 ʛ. ʠ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʦʮʝʥʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʣʫʭ ʚ ʵʪʦʡ ʯʘʩʪʠ ʤʦʨʷ ʯʠʩʣʦ, 

ʧʦʣʫʯʝʥʥʦʝ ʚʦ ʚʨʝʤʷ ʵʪʦʛʦ ʫʯʝʪʘ (ʪʘʙʣ. 1). 

The coastal waters of Penzhinskaya Gulf were sur-

veyed under the good weather conditions, and the 

number of observed belugas doubled that from the 

previous year. We consider the results for 2010-

survey are more demonstrative for this part of the 

Sea, and suggest that the 2010 beluga abundance 

estimate be used for this region (table 1). 
 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʤʘʨʰʨʫʪʦʚ ʧʦʣʝʪʦʚ ʠ 

ʨʘʡʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ 

ʙʝʣʫʭʠ ʚʦ ʚʨʝʤʷ ʘʚʠʘʫʯʝʪʦʚ ʚ ʘʚʛ.-

ʩʝʥʪ. 2009 ʛ. ʏʝʨʥʳʝ ʣʠʥʠʠ ï ʤʘʨh-

ʨʫʪʳ ʧʦʣʝʪʦʚ; ʩʝʨʳʝ ʦʚʘʣʳ ï ʨʘʡʦ-

ʥʳ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʙʝ-

ʣʫʭʠ. 1- ʋʜʩʢʘʷ ʛʫʙʘ; 2- ʊʫʛʫʨʩʢʠʡ 

ʟʘʣʠʚ, 3- ʋʣʴʙʘʥʩʢʠʡ ʟʘʣʠʚ; 4 ï ɿʘ-

ʣʠʚ ʅʠʢʦʣʘʷ, 5- ʉʘʭʘʣʠʥʩʢʠʡ ʟʘʣʠʚ, 

6 ï ɸʤʫʨʩʢʠʡ ʣʠʤʘʥ; 7- ɿʘʣʠʚ ɹʘʡ-

ʢʘʣ; 8 ï ʊʘʫʡʩʢʘʷ ʛʫʙʘ; 9 ï ɻʠʞʠ-

ʛʠʥʩʢʘʷ ʛʫʙʘ; 10 ï ʇʝʥʞʠʥʩʢʘʷ ʛʫ-

ʙʘ; 11 ï ʨ. ʄʦʨʦʰʝʯʥʘʷ. 

Fig. 1. Flight routes and areas where 

belugas were encountered, August-

September 2009. Black lines ï flight 

routes, grey ovals ï regions where 

belugas were sighted. 1- Udskaya 

Bay; 2- Tugursky Bay, 3- Ulbansky 

Bay; 4 ï Nikolaya Bay, 5- Sakha-

linskiy Bay, 6 ï Amur estuary; 7- 

Baikal Bay; 8 ï Tauiskaya Bay; 9 ï 

Gizhiga Bay; 10 ï Penzhinskaya Bay; 

11 ï r. Moroshechnaya 

ʊʘʙʣ. 1. ʆʮʝʥʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʣʫʭ ʧʦ ʜʘʥʥʳʤ ʘʚʠʘʫʯʝʪʦʚ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, 2009, 2010 ʛʛ.  

Table 1. Beluga number estimates based on aerial surveys in the eastern part of the Okhotsk Sea, 2009, 2010. 

ɻʦʜ ʫʯʝʪʘ / Survey year 2009  2010  

ʈʘʡʦʥ ʘʚʠʘʫʯʝʪʘ/Survey region 
ɼʘʪʘ ʫʯʝʪʘ 

Date of survey 

ʆʮʝʥʢʘ ʯʠʩʣ.  

Number estimate 

ɼʘʪʘ ʫʯʝʪʘ 

Date of survey 

ʆʮʝʥʢʘ ʯʠʩʣ.  

Number estimate 

ʊʘʫʡʩʢʘʷ ʛʫʙʘ / Tauiskaya Bay 16/08 15  10/08 0 

ɻʠʞʠʛʠʥʩʢʘʷ ʛʫʙʘ / Gizhiga Bay 21/08 278*  19/08 370 

ʇʝʥʞʠʥʩʢʘʷ ʛʫʙʘ / Penzhinskaya Bay  25-26/08 146*  18/08 312 

ɿʘʧ. ʂʘʤʯʘʪʢʘ ʦʪ ʨ. ʄʦʨʦʰʝʯʥʘʷ 

(ʚʢʣʶʯʘʷ) ʜʦ ʨ. ʇʘʣʘʥʘ / West Kam-

chatka from r. Moroshechnaya 

(included)  to r. Palana 

07/09 442 13-14/08 638 

ɿʘʧ. ʂʘʤʯʘʪʢʘ ʦʪ ʤʳʩʘ. ʃʦʧʘʪʢʘ ʜʦ ʨ. 

ʄʦʨʦʰʝʯʥʘʷ (ʥʝ ʚʢʣʶʯʘʷ) / West 

Kamchatka from Cape Lopatka  to r. 

Moroshechnaya (not including) 

02/09 146 14/08 13 

ɺʩʝʛʦ / Total  1027 1333 

* - ʘʚʠʘʩʲʝʤʢʘ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʠʜʠʤʦʩʪʠ (ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʡ ʪʫʤʘʥ) /aerial surveys under poor conditions 

(low fog) 














































































































































































































































































































































































































































