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ɼʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʝ ʚ ʦʙʝʤ 162 ʩʪʨ., ʨʘʟʧʨʝʜʝʣʝʥ ʚ 9 ʛʣʘʚʠ: 141 
ʩʪʨ. ʪʝʢʩʪ ʠ 18 ʩʪʨ. ʣʠʪʝʨʘʪʫʨʘ. ʊʝʢʩʪʦʚʘʪʘ ʯʘʩʪ ʚʢʣʶʯʚʘ 71 ʬʠʛʫʨʠ. 
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ɸʚʪʦʨ: ʍʨʠʩʪʦ ʎʘʥʝʚ ʇʠʤʧʠʨʝʚ 

ɿʘʛʣʘʚʠʝ: ʉʪʨʘʪʠʛʨʘʬʠʷ ʠ ʛʝʦʣʦʞʢʘ ʝʚʦʣʶʮʠʷ ʥʘ ʦ-ʚ 

ʃʠʚʠʥʛʩʪʲʥ, ɸʥʪʘʨʢʪʠʢʘ ʧʨʝʟ ʢʨʝʜʥʠʷ ʧʝʨʠʦʜ 
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ʆɹʑɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʅɸ ɼʀʉɽʈʊɸʎʀʆʅʅʀʗ ʊʈʋɼ 
 

ɼʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʝ ʦʙʦʙʱʝʥʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ 
ʘʚʪʦʨʘ ʚʲʨʭʫ ʩʪʨʘʪʠʛʨʘʬʠʷʪʘ ʠ ʛʝʦʣʦʞʢʘʪʘ ʝʚʦʣʶʮʠʷ ʥʘ ʦ-ʚ 
ʃʠʚʠʥʛʩʪʲʥ, ɸʥʪʘʨʢʪʠʢʘ ʧʨʝʟ ʢʨʝʜʥʠʷ ʧʝʨʠʦʜ. ʀʟʩʣʝʜʚʘʥʠ ʩʘ 11 
ʨʘʟʨʝʟʘ ʟʘ ʩʪʨʘʪʠʛʨʘʬʩʢʠʪʝ ʦʙʦʙʱʝʥʠʷ ʠ ʩʘ ʦʧʠʩʘʥʠ ʜʝʪʘʡʣʥʦ 3 
ʩʝʜʠʤʝʥʪʦʣʦʞʢʠ ʨʘʟʨʝʟʘ ʩʲʩ ʟʘʜʘʯʘ, ʜʘ ʙʲʜʘʪ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʠ 
ʩʝʜʠʤʝʥʪʥʠʪʝ ʬʘʮʠʝʩʠ ʠ ʘʩʦʮʠʘʮʠʠ ʠ ʜʘ ʩʝ ʜʘʜʝ ʧʲʣʥʘ ʢʘʨʪʠʥʘ ʥʘ 
ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʙʘʩʝʡʥʘ. ɺ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʰʝʩʪ ʘʩʪʨʘʣʥʠ ʣʝʪʘ 
(2005-2010), ʝʢʠʧ ʦʪ ʛʝʦʣʦʟʠ, ʧʨʝʜʠʤʥʦ ʦʪ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʧʨʦʚʝʜʦʭʤʝ ʛʝʦʣʦʞʢʦ ʢʘʨʪʠʨʘʥʝ ʚ ʤʘʱʘʙ 1:5000 ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ 
ʧ-ʦʚ ʍʲʨʜ, ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʙʝʰʝ ʠʟʨʘʙʦʪʝʥʘ 
ʧʲʨʚʘʪʘ ʟʘ ʨʘʡʦʥʘ ʥʘ ʖʞʥʦʰʝʪʣʘʥʜʩʢʠʪʝ ʦ-ʚʠ ʜʝʪʘʡʣʥʘ, ʛʝʦʣʦʞʢʘ 
ʢʘʨʪʘ (ʬʠʛ. 1). ʀʤʝʥʥʦ ʪʘʟʠ ʢʘʨʪʠʨʦʚʢʘ ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ 
ʦʙʦʙʱʝʥʠʷʪʘ ʠ ʠʟʚʦʜʠʪʝ ʥʘ ʧʨʝʜʩʪʘʚʝʥʠʷ ʥʘʫʯʝʥ ʪʨʫʜ. 

ɸʢʪʫʘʣʥʦʩʪʪʘ ʥʘ ʨʘʟʨʘʙʦʪʢʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʪʦʚʘ, ʯʝ ʪʷ ʝ 
ʧʲʨʚʦʪʦ ʦʙʦʙʱʝʥʠʝ ʚ ʘʥʪʘʨʢʪʠʯʝʩʢʘʪʘ ʛʝʦʣʦʞʢʘ ʣʠʪʝʨʘʪʫʨʘ ʥʘ 
ʢʨʝʜʥʠʷ ʧʝʨʠʦʜ, ʚ ʦʙʦʩʦʙʝʥ ʨʝʛʠʦʥ ʦʪ ɸʥʪʘʨʢʪʠʜʘ, ʢʘʢʲʚʪʦ ʝ ʦ-ʚ 
ʃʠʚʠʥʛʩʪʲʥ. ʇʦʩʪʘʚʝʥʦ ʝ ʥʘʯʘʣʦ ʥʘ ʙʲʜʝʱʠ ʦʙʦʙʱʝʥʠʷ ʥʘ ʢʨʝʜʘʪʘ 
ʟʘ ʖʞʥʦʰʝʪʣʘʥʜʩʢʠʪʝ ʦ-ʚʠ, ɸʥʪʘʨʢʪʠʯʝʩʢʠʷ ʧ-ʦʚ ʠ ʮʝʣʠʷ ʢʦʥʪʠʥʝʥʪ. 

ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʧʨʠʥʦʩʠ ʩʘ ʩ ʬʫʥʜʘʤʝʥʪʘʣʝʥ ʭʘʨʘʢʪʝʨ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʷʪʘ, ʬʘʮʠʘʣʥʠʷ ʘʥʘʣʠʟ ʠ ʦʙʩʪʘʥʦʚʢʠʪʝ 
ʥʘ ʩʝʜʠʤʝʥʪʘʮʠʷ ʠ ʨʝʛʠʦʥʘʣʥʠ ʢʦʨʝʣʘʮʠʠ ʩ ʢʨʝʜʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʦʪ 
ʨʘʡʦʥʠʪʝ ʥʘ ɸʥʪʘʨʢʪʠʯʝʩʢʠʷ ʧ-ʦʚ ʠ ʇʘʪʘʛʦʥʩʢʠʪʝ ɸʥʜʠ. 

ɼʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʝ ʚ ʦʙʝʤ 162 ʩʪʨ., ʨʘʟʧʨʝʜʝʣʝʥ ʚ 9 
ʛʣʘʚʠ: (I. ʇʨʝʜʛʦʚʦʨ; II. ʀʩʪʦʨʠʯʝʩʢʠ ʙʝʣʝʞʢʠ ʟʘ ʙʲʣʛʘʨʩʢʦʪʦ 
ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʦʩʪʨʦʚ ʃʠʚʠʥʛʩʪʲʥ; III. ɻʝʦʛʨʘʬʩʢʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʦ-ʚ 
ʃʠʚʠʥʛʩʪʲʥ; IV. ɸʥʪʘʨʢʪʠʜʘ ʚ ʧʣʝʡʪʪʝʢʪʦʥʩʢʠʷ ʤʦʜʝʣ ʥʘ ɿʝʤʷʪʘ; V. 
ʉʪʨʘʪʠʛʨʘʬʠʷ ʥʘ ʢʨʝʜʥʠʪʝ ʩʝʜʠʤʝʥʪʠ - ʦʩʥʦʚʥʠ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʩʢʠ 
ʝʜʠʥʠʮʠ ʠ ʦʙʦʩʥʦʚʢʘ ʟʘ ʚʲʟʨʘʩʪʪʘ; V.1 ʉʚʠʪʘ ʄʘʡʝʨʩ ɹʣʲʬ (ʧ-ʦʚ 
ʍʲʨʜ); V.2. ɻʨʫʧʘ ɹʘʡʝʨʩ (ʧ-ʦʚ ɹʘʡʝʨʩ); VI. ʌʘʮʠʘʣʝʥ ʘʥʘʣʠʟ ʠ 
ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʩʝʜʠʤʝʥʪʘʮʠʷ; VI.1. ʉʝʜʠʤʝʥʪʝʥ ʙʘʩʝʡʥ ʄʘʡʝʨʩ 
ɹʣʲʬ; VII. ʇʘʪʘʛʦʥʠʷ-ɸʥʪʘʨʢʪʠʢʘ- ʚʨʲʟʢʠ ʧʨʝʜʠ ʨʘʟʧʘʜʘʥʝʪʦ ʥʘ 
ɻʦʥʜʚʘʥʘ; VIII. ʆʩʥʦʚʥʠ ʨʝʟʫʣʪʘʪʠ, ʙʲʜʝʱʠ ʧʨʦʙʣʝʤʠ ʠ ʟʘʜʘʯʠ ʟʘ 
ʨʘʟʨʝʰʘʚʘʥʝ; IX. ʃʠʪʝʨʘʪʫʨʘ): 141 ʩʪʨ. ʪʝʢʩʪ ʠ 18 ʩʪʨ. ʣʠʪʝʨʘʪʫʨʘ. 
ʊʝʢʩʪʦʚʘʪʘ ʯʘʩʪ ʚʢʣʶʯʚʘ 71 ʬʠʛʫʨʠ. ɺ ʣʠʪʝʨʘʪʫʨʥʠʷʪ ʩʧʠʩʲʢ ʩʘ 
ʮʠʪʠʨʘʥʠ 261 ʠʟʪʦʯʥʠʢʘ, ʦʪ ʢʦʠʪʦ 259 ʥʘ ʣʘʪʠʥʠʮʘ ʠ 2 ʥʘ ʢʠʨʠʣʠʮʘ. 

ɸʚʪʦʨʝʬʝʨʘʪʲʪ ʦʪʨʘʟʷʚʘ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʥʘʡ-ʚʘʞʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 
ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ. 
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ʌʠʛ. 1. ɻʝʦʣʦʞʢʘ ʢʘʨʪʘ ʥʘ ʧ-ʦʚ ʍʲʨʜ, ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ, ʖʞʥʦʰʝʪʣʘʥʜʩʢʠ ʦ-ʚʠ, 
ʄ 1:5000 (ʧʦ K. Bonev et. al, 2015) 
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ɺʒɺɽɼɽʅʀɽ 
 

ʅʘʡ-ʚʝʨʦʷʪʥʦ, ʯʠʪʘʪʝʣʷʪ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ, ʝʩʪʝʩʪʚʝʥʦ 
ʱʝ ʩʠ ʟʘʜʘʜʝ ʚʲʧʨʦʩʘ: ʟʘʱʦ ʝ ʠʟʙʨʘʥʘ ʢʨʝʜʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʝʜʥʘ 
ʪʦʣʢʦʚʘ ʦʪʜʘʣʝʯʝʥʘ ʪʝʨʠʪʦʨʠʷ, ʩʣʝʜ ʢʘʪʦ ʫ ʥʘʩ ʪʘʟʠ ʩʠʩʪʝʤʘ ʝ 
ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ ʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ. ʀʟʙʦʨʲʪ ʥʘ 
ʪʘʟʠ ʛʝʦʣʦʞʢʘ ʩʠʩʪʝʤʘ ʙʝʰʝ ʧʨʝʜʦʧʨʝʜʝʣʝʥ ʦʪ ʤʥʦʛʦʛʦʜʠʰʥʦʪʦ ʤʠ 
ʫʯʘʩʪʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ 
ʝʢʩʧʝʜʠʮʠʠ ʚ ɸʥʪʘʨʢʪʠʜʘ. ɺ ʮʷʣʦʩʪʥʘʪʘ ʧʘʣʠʪʨʘ ʦʪ ʜʝʡʥʦʩʪʠ ʥʘ 
ɸʥʪʘʨʢʪʠʜʘ, ʦʩʚʝʥ ʟʘʜʲʣʞʝʥʠʷʪʘ ʤʠ ʢʘʪʦ ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ 
ʝʢʩʧʝʜʠʮʠʠʪʝ, ʮʝʥʪʨʘʣʥʦ ʤʷʩʪʦ ʩʘ ʟʘʝʤʘʣʠ ʤʦʠʪʝ ʥʘʫʯʥʠ ʠʥʪʝʨʝʩʠ, 
ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʪʨʘʪʠʛʨʘʬʠʷʪʘ ʠ ʛʝʦʣʦʞʢʘʪʘ ʝʚʦʣʶʮʠʷ ʥʘ 
ʠʟʩʣʝʜʚʘʥʠʪʝ ʪʝʨʠʪʦʨʠʠ. 

ʇʨʝʜʠ ʜʘ ʟʘʧʦʯʥʘʪ ʙʲʣʛʘʨʩʢʠʪʝ ʮʝʣʝʥʘʩʦʯʝʥʠ ʛʝʦʣʦʞʢʠ 
ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ ʠ ʧʦ-ʩʧʝʮʠʘʣʥʦ ʥʘ ʧ-ʦʚ ʍʲʨʜ, ʢʲʜʝʪʦ 
ʩʝ ʥʘʤʠʨʘ ɹʲʣʛʘʨʩʢʘʪʘ ʩʪʘʥʮʠʷ, ʩʘ ʙʠʣʠ ʧʨʦʚʝʞʜʘʥʠ ʝʜʠʥʠʯʥʠ, 
ʨʝʢʦʛʥʦʩʮʠʨʦʚʲʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʦʪ ʧʦʣʝʚʠ ʣʘʛʝʨʠ ʥʘ ʙʨʠʪʘʥʩʢʠ, 
ʘʨʞʝʥʪʠʥʩʢʠ, ʯʠʣʠʡʩʢʠ, ʧʦʣʩʢʠ ʠ ʠʩʧʘʥʩʢʠ ʛʝʦʣʦʟʠ. ʊʝʨʝʥʥʘʪʘ 
ʨʘʙʦʪʘ ʩʝ ʟʘʪʨʫʜʥʷʚʘ ʤʥʦʛʦ ʢʘʢʪʦ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʘʪʤʦʩʬʝʨʥʠ 
ʫʩʣʦʚʠʷ, ʪʘʢʘ ʠ ʦʪ ʥʘʩʝʯʝʥʠʷ ʘʣʧʠʡʩʢʠ ʨʝʣʝʬ ʠ ʦʪ ʧʨʝʤʠʥʘʚʘʥʝʪʦ 
ʥʘ ʣʝʜʥʠʮʠ ʩʲʩ ʩʢʨʠʪʠ ʧʫʢʥʘʪʠʥʠ. ɸʥʘʣʠʟʲʪ ʥʘ ʜʦʩʝʛʘʰʥʠʪʝ 
ʧʫʙʣʠʢʫʚʘʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʛʝʦʣʦʞʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘ, ʯʝ ʪʝ 
ʦʙʭʚʘʱʘʪ ʦʪʜʝʣʥʠ ʘʩʧʝʢʪʠ ʦʪ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʷʪʘ, ʚʲʟʨʘʩʪʪʘ ʠ 
ʦʙʩʪʘʥʦʚʢʠʪʝ ʥʘ ʩʝʜʠʤʝʥʪʘʮʠʷ ʥʘ ʩʝʜʠʤʝʥʪʠʪʝ, ʢʘʢʪʦ ʠ 
ʩʪʨʫʢʪʫʨʥʘʪʘ ʛʝʦʣʦʛʠʷ ʠ ʤʘʛʤʘʪʠʟʤʘ ʥʘ ʧ-ʦʚ ʍʲʨʜ. ʉʪʘʚʘ ʷʩʥʦ, ʯʝ 
ʜʦʩʝʛʘ ʚ ʘʥʪʘʨʢʪʠʯʝʩʢʘʪʘ ʛʝʦʣʦʞʢʘ ʣʠʪʝʨʘʪʫʨʘ ʣʠʧʩʚʘ ʦʙʦʙʱʝʥʠʝ ʠ 
ʩʠʥʪʝʟ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʩʪʨʘʪʠʛʨʘʬʠʷʪʘ ʠ ʛʝʦʣʦʞʢʘʪʘ ʝʚʦʣʶʮʠʷ ʥʝ 
ʩʘʤʦ ʟʘ ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ, ʘ ʚʲʦʙʱʝ ʟʘ ʧʦ-ʛʦʣʝʤʠ ʦʙʦʩʦʙʝʥʠ 
ʪʝʨʠʪʦʨʠʠ ʚ ɸʥʪʘʨʢʪʠʢʘ ʧʨʝʟ ʢʨʝʜʥʠʷ ʧʝʨʠʦʜ, ʢʦʝʪʦ ʦʧʨʝʜʝʣʷ ʠ 
ʘʢʪʫʘʣʥʦʩʪʪʘ ʥʘ ʨʘʟʨʘʙʦʪʢʘʪʘ. 

ʀʟʜʘʚʘʥʝʪʦ ʥʘ ʤʦʥʦʛʨʘʬʠʷʪʘ ĂBulgarian Antarctic Research ï 
Synthesisò, 2015, ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʘʫʯʥʦ ʦʙʦʙʱʝʥʠʝ ʥʘ 
ʘʥʪʘʨʢʪʠʯʝʩʢʘʪʘ ʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʧʦʩʣʝʜʥʠʷ ʯʝʪʚʲʨʪ ʚʝʢ ʧʦ 
ʦʪʜʝʣʥʠ ʥʘʫʯʥʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʊʷ ʝ ʨʝʟʫʣʪʘʪ ʦʪʙʣʠʟʦ 
ʜʝʩʝʪʛʦʜʠʰʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦ ʜʦʛʦʚʦʨ ʩ ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ 
ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʚʦʜʠʪʝ, ʢʦʡʪʦ ʦʙʭʚʘʱʘʰʝ ʢʦʤʧʣʝʢʩʥʠ ʛʝʦʣʦʞʢʠ, 
ʛʝʦʭʠʤʠʯʥʠ, ʛʝʦʬʠʟʠʯʥʠ, ʙʠʦʣʦʞʢʠ ʠ ʝʢʦʩʠʩʪʝʤʥʠ ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʧ-
ʦʚ ʍʲʨʜ ʥʘ ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ. ʃʠʪʦʩʪʨʘʪʠʛʨʘʬʩʢʠʪʝ, ʧʘʣʝʦʥʪʦʣʦʞʢʠʪʝ, 
ʩʝʜʠʤʝʥʪʦʣʦʞʢʠʪʝ ʠ ʣʠʪʦʬʘʮʠʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʚ ʢʦʠʪʦ ʩʲʤ ʚʟʝʣ 
ʦʩʥʦʚʥʦ ʫʯʘʩʪʠʝ, ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ ʢʦʥʢʨʝʪʥʠ ʩʪʘʪʠʠ ʚ 
ʤʦʥʦʛʨʘʬʠʷʪʘ, ʘ ʚ ʥʘʩʪʦʷʱʠʷ ʪʨʫʜ ʩʘ ʩʠʥʪʝʟʠʨʘʥʠ ʢʘʪʦ ʝʜʥʘ 
ʦʙʦʙʱʘʚʘʱʘ ʥʘʫʯʥʘ ʨʘʟʨʘʙʦʪʢʘ. 



 8 

 
ʀʩʪʦʨʠʯʝʩʢʠ ʙʝʣʝʞʢʠ ʟʘ ʙʲʣʛʘʨʩʢʦʪʦ ʧʨʠʩʲʩʪʚʠʝ ʥʘ 

ʦʩʪʨʦʚ ʃʠʚʠʥʛʩʪʲʥ 
 

ɺ ʛʣʘʚʘʪʘ ʧʦʜʨʦʙʥʦ ʝ ʧʨʦʩʣʝʜʝʥʘ ʠʩʪʦʨʠʷʪʘ ʥʘ ʙʲʣʛʘʨʢʠʪʝ 
ʝʢʩʧʝʜʠʮʠʠ ʚ ɸʥʪʘʨʢʪʠʢʘ, 24 ʜʦ ʤʦʤʝʥʪʘ. ʆʪʜʝʣʝʥʦ ʝ ʚʥʠʤʘʥʠʝ ʥʘ 
ʩʣʦʞʥʠʪʝ ʧʨʦʙʣʝʤʠ ʩ ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʠʤ, ʢʘʢʪʦ ʠ ʥʘ 
ʧʦʩʪʝʧʝʥʥʦʪʦ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʧʦʣʷʨʥʘ ʩʪʘʥʮʠʷ Ăʉʚ. ʂʣ. 
ʆʭʨʠʜʩʢʠ ʥʘ ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ ʧʘʨʘʣʝʣʥʦ ʩ ʤʥʦʛʦʧʨʦʬʠʣʥʠʪʝ ʥʘʫʯʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷ. 

 
ɻʝʦʛʨʘʬʩʢʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ 
 

ɺ ʛʣʘʚʘʪʘ ʧʦʜʨʦʙʥʦ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʦʩʥʦʚʥʠʪʝ ʛʝʦʛʨʘʬʩʢʠ 
ʭʘʨʘʪʝʨʠʩʪʢʠ ʥʘ ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ ï ʚʪʦʨʠ ʧʦ-ʛʦʣʝʤʠʥʘ ʚ ʖʞʥʦ-
ʐʝʪʣʲʥʜʩʢʠʷ ʘʨʭʠʧʝʣʘʛ (798 km

2 
), ʩ ʢʦʦʨʜʠʥʘʪʠ 62Á36' S ʠ 60Á30' W 

(ʧʨʠʙʣʠʟʠʪʝʣʥʘ ʩʨʝʜʥʘ ʪʦʯʢʘ ʟʘ ʦʩʪʨʦʚʘ), ʜʲʣʲʛ ʙʣʠʟʦ 73 km ʠ 
ʰʠʨʦʢ ʜʦ 36 km, ʤʘʢʩʠʤʘʣʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ 1700 m (ʬʠʛ. 2). 

ʇʨʠʚʝʜʝʥʦ ʝ ʦʧʠʩʘʥʠʝ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʛʝʦʤʦʨʬʦʣʦʛʦ-
ʛʣʘʮʠʦʣʦʞʢʘ ʦʙʩʪʘʥʦʚʢʘ, ʢʘʢʪʦ ʠ ʢʨʘʪʢʘ ʛʝʦʣʦʞʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ 
ʩʢʘʣʠʪʝ, ʠʟʛʨʘʞʜʘʱʠ ʦʩʪʨʦʚʘ. ʉʝʜʠʤʝʥʪʠʪʝ ʥʘ ʩʚʠʪʘʪʘ ʄʘʡʲʨʩ 
ɹʣʲʬ ʩʝ ʨʘʟʢʨʠʚʘʪ ʚ ʦʢʦʣʥʦʩʪʠʪʝ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ 
ʙʘʟʘ ʠ ʧʦ ʮʝʣʠʷ ʧʦʣʫʦʩʪʨʦʚ ʍʲʨʜ. ʊʝ ʠʟʛʨʘʞʜʘʪ ʧʨʝʦʙʲʨʥʘʪʦ ʙʝʜʨʦ 
ʥʘ ʛʦʣʷʤʘ ʥʷʢʦʣʢʦʢʠʣʦʤʝʪʨʦʚʘ ʛʲʥʢʘ. ʇʨʝʜʩʪʘʚʣʷʚʘʪ ʜʝʣʪʦʚʠ ʠ 
ʪʫʨʙʠʜʠʪʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ, ʠʟʛʨʘʜʝʥʠ ʛʣʘʚʥʦ ʦʪ ʩʣʘʙʦ 
ʤʝʪʘʤʦʨʬʦʟʠʨʘʥʠ (ʘʥʭʠʤʝʪʘʤʦʨʬʥʠ) ʧʷʩʲʯʥʠʮʠ ʠ ʯʝʨʥʠ ʘʨʛʠʣʠʪʠ. 
ɺʲʟʨʘʩʪʪʘ ʥʘ ʩʚʠʪʘʪʘ ʝ ʢʲʩʥʦʢʨʝʜʥʦ-ʨʘʥʥʦʪʝʨʮʠʝʨʥʘ (ʂʘʤʧʘʥ, 
ʄʘʘʩʪʨʠʭʪ ʠ ʇʘʣʝʦʮʝʥ), ʜʦʢʘʟʘʥʘ ʩ ʛʦʣʷʤ ʙʨʦʡ ʥʘʥʦʬʦʩʠʣʠ ʦʪ 
ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʝʥʠ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ. ɼʲʛʦʚʠʷʪ 
ʚʫʣʢʘʥʦʛʝʥʥʦʩʝʜʠʤʝʥʪʝʥ ʢʦʤʧʣʝʢʩ ʝ ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʩʚʠʪʘʪʘ ʄʘʫʥʪ 
ɹʦʫʣʩ, ʢʦʷʪʦ ʟʘʝʤʘ ʭʨʝʙʝʪʠʪʝ ɹʦʫʣʩ, ʄʝʣʥʠʰʢʠ, ɹʲʨʜʠʢ ʠ ʠʟʪʦʯʥʘʪʘ 
ʯʘʩʪ ʥʘ ɼʝʣʯʝʚ ʭʨʝʙʝʪ, ʠ ʩʝ ʨʘʟʢʨʠʚʘ ʩʲʱʦ ʧʨʠ ʥʫʥʘʪʘʢ ʂʘʩʪʠʣʴʦ ʠ 
ʚʨʲʭ ʄʫʨʝʩ. ʉʚʠʪʘʪʘ ʩʧʘʜʘ ʢʲʤ ʚʫʣʢʘʥʩʢʘʪʘ ʛʨʫʧʘ ʥʘ 
ɸʥʪʘʨʢʪʠʯʝʩʢʠʷ ʧʦʣʫʦʩʪʨʦʚ, ʧʨʝʜʩʪʘʚʝʥʘ ʩʲʱʦ ʠ ʩ ʨʘʟʢʨʠʪʠʷ ʧʨʠ 
ʥʦʩ ʍʘʥʘ ʠ ʥʦʩ ʐʠʨʝʬ, ʢʘʢʪʦ ʠ ʩ ʨʘʟʢʨʠʪʠʷ ʥʘ ʩʚʠʪʘʪʘ ʂʦʧ̡ʨʤʘʡʥ 
ʧʨʠ ʥʦʩ ʋʠʣʷʤʩ ʠ ʥʦʩ ʉʠʜʠʥʩ. ʂʲʤ ʜʲʛʦʚʠʷ ʙʘʪʦʣʠʪʦʚ ʢʦʤʧʣʝʢʩ ʥʘ 
ɸʥʪʘʨʢʪʠʯʝʩʢʠʷ ʧʦʣʫʦʩʪʨʦʚ ʩʝ ʦʪʥʘʩʷ ʊʘʥʛʨʘ ʧʣʘʥʠʥʘ ʙʝʟ ʠʟʪʦʯʥʘʪʘ 
ʯʘʩʪ ʥʘ ɼʝʣʯʝʚ ʭʨʝʙʝʪ, ʢʘʢʪʦ ʠ ʤʘʣʢʠ ʨʘʟʢʨʠʪʠʷ ʧʨʠ ʥʫʥʘʪʘʢ ʋʠʣʘʥ ʠ 
ʥʦʩ ʍʝʩʧʝʨʠʜʝʩ, ʠ ʢʨʘʡ ʭʲʣʤ ʄʠʨʘʜʦʨ. ʆʙʠʣʥʠʷʪ ʪʝʨʮʠʝʨʝʥ ʜʘʡʢʦʚ 
ʤʘʛʤʘʪʠʟʲʤ ʛʦʚʦʨʠ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʰʠʨʦʢʦʦʙʭʚʘʪʥʘ ʠ ʤʥʦʛʦ ʜʦʙʨʝ 
ʧʨʦʷʚʝʥʘ ʢʦʨʦʚʘ ʝʢʩʪʝʥʟʠʷ ʧʨʝʟ ʪʦʟʠ ʧʝʨʠʦʜ, ʟʘʩʝʛʥʘʣʘ ʧʨʝʜʠ 
ʚʩʠʯʢʦ ʩʢʘʣʠʪʝ ʥʘ ʩʚʠʪʘʪʘ ʄʘʡʲʨʩ ɹʣʲʬ ʠ ʚʫʣʢʘʥʠʪʠʪʝ ʥʘ ʩʚʠʪʘʪʘ 
ʄʘʫʥʪ ɹʦʫʣʩ. ʆʙʠʣʥʘ ʭʠʜʨʦʪʝʨʤʘʣʥʘ ʜʝʡʥʦʩʪ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦ  
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ʌʠʛ. 2. ʂʘʨʪʘ ʥʘ ʛʝʦʛʨʘʬʩʢʠʪʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʥʘ ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ (ʧʦ ʃ. 

ʀʚʘʥʦʚ, ʅ. ʀʚʘʥʦʚʘ, 2014) 



 10 

 
ʶʛʦʟʘʧʘʜʥʠʷ ʨʲʙ ʥʘ ʧʦʣʫʦʩʪʨʦʚ ʍʲʨʜ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʧʦ-ʢʲʩʥʠ 
ʧʨʦʮʝʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʜʘʡʢʦʚʠʪʝ ʧʨʦʷʚʠ. ɼʘʡʢʦʚʠʷʪ ʢʦʤʧʣʝʢʩ ʠ 
ʣʘʚʦʚʠʪʝ ʦʙʨʘʟʫʚʘʥʠʷ ʥʘ ʥʘʡ-ʤʣʘʜʘʪʘ ʩʚʠʪʘ ʀʥʦʪ ʇʦʡʥʪ (ʧʦʜ 1 ʤʣʥ. 
ʛʦʜ.) ʟʘʝʤʘʪ ɺʠʜʠʥʩʢʠʪʝ ʚʲʟʚʠʰʝʥʠʷ ʠ ʩʝ ʨʘʟʢʨʠʚʘʪ ʧʨʠ ʚʨʲʭ ʈʝʟʝʥ 
ʠ ʭʨʝʙʝʪ ʇʣʠʩʢʘ. 

 

ɸʥʪʘʨʢʪʠʜʘ ʚ ʧʣʝʡʪʪʝʢʪʦʥʩʢʠʷ ʤʦʜʝʣ ʥʘ ɿʝʤʷʪʘ 
 

ɺ ʛʣʘʚʘʪʘ ʧʦʜʨʦʙʥʦ ʝ ʦʪʨʘʟʝʥʘ ʝʚʦʣʶʮʠʷʪʘ ʥʘ ʩʭʚʘʱʘʥʠʷʪʘ ʟʘ 
ʤʷʩʪʦʪʦ ʥʘ ɸʥʪʘʨʢʪʠʜʘ ʚ ʦʧʠʪʠʪʝ ʟʘ ʧʘʣʝʦʛʝʦʛʨʘʬʩʢʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 
ʥʘ ʥʘʡ-ʨʘʥʥʠʪʝ ʧʝʨʠʦʜʠ ʦʪ ʠʩʪʦʨʠʷʪʘ ʥʘ ʧʣʘʥʝʪʘʪʘ - ʦʪ 
ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ɸʥʪʘʨʢʪʠʯʝʩʢʠʷ ʩʫʧʝʨʱʠʪ ʧʨʝʜʠ 2.5 ʤʣʨʜ. ʛ., ʧʨʝʟ 
ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʠʪʝ ʅʫʥʘ ʠ ʈʦʜʠʥʠʷ ʜʦ ʩʣʠʚʘʥʝʪʦ ʠ ʨʘʟʧʘʜʘʥʝʪʦ ʥʘ 
ɻʦʥʜʚʘʥʘ ʧʨʝʟ ʬʘʥʝʨʦʟʦʷ (Harley et al., 2013). 

ɸʥʪʘʨʢʪʠʜʘ ʩʲʜʲʨʞʘ ʮʝʥʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 
ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʢʠ, ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠ ʠ ʘʨʭʘʡʩʢʠ ʩʲʙʠʪʠʷ, ʢʦʠʪʦ 
ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʧʨʝʜʣʦʞʘʪ ʢʦʤʧʣʝʢʩʥʠ ʤʦʜʝʣʠ ʟʘ ʈʦʜʠʥʠʷ, ʅʫʥʘ ʠ 
ʧʦ-ʨʘʥʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʠ. ɿʘ ʈʦʜʠʥʠʷ ʚʘʞʥʘ ʮʝʣ 
ʝ ʢʦʨʝʣʘʮʠʷʪʘ ʥʘ ʘʥʪʘʨʢʪʠʯʝʩʢʠʪʝ ʧʦʷʩʠ ʩ ʛʨʝʥʚʠʣʩʢʘ ʚʲʟʨʘʩʪ ʩ 
ʦʨʦʛʝʥʝʟʠ ʩ ʧʦʜʦʙʥʘ ʚʲʟʨʘʩʪ ʜʨʫʛʘʜʝ. ʈʝʢʦʥʩʪʨʫʢʮʠʠʪʝ ʥʘ 
ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ʅʫʥʘ ʧʦʢʘʟʚʘʪ ʦʙʨʘʟʫʚʘʥʝʪʦ ʤʫ ʦʪ ʩʙʣʲʩʲʢʘ ʥʘ 
ʥʷʢʦʣʢʦ ʢʦʥʪʠʥʝʥʪʘʣʥʠ ʙʣʦʢʦʚʝ ʟʘʝʜʥʦ ʩʲʩ ʩʝʨʠʷ 
ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠ ʦʨʦʛʝʥʝʟʠ, ʩ ʧʦʩʣʝʜʚʘʱʠ ʝʪʘʧʠ ʥʘ 
ʩʲʯʣʝʥʷʚʘʥʝ ~ 1.9-1.8 ʤʣʨʜ. ʛ.  

ʇʨʠʝʤʘ ʩʝ, ʯʝ ʢʦʥʪʠʥʝʥʪʘʣʥʠʷʪ ʙʣʦʢ ʅʫʥʘ ʝ ʧʲʨʚʠʷ ʠʩʪʠʥʩʢʠ 
ʩʫʧʝʨʢʦʥʪʠʥʝʥʪ ʢʘʪʦ ʧʦʚʝʯʝʪʦ, ʘʢʦ ʥʝ ʠ ʮʷʣʘʪʘ ʘʨʭʘʡʩʢʘ 
ʢʦʥʪʠʥʝʥʪʘʣʥʘ ʢʦʨʘ ʥʘ ɿʝʤʷʪʘ ʩʝ ʝ ʩʲʙʨʘʣʘ ʚ ʪʨʠ ʠʣʠ ʯʝʪʠʨʠ 
ʩʫʧʝʨʧʣʦʯʠ ~2.5 ʤʣʨʜ. ʛ. ɸʥʪʘʨʢʪʠʜʘ ʩʲʜʲʨʞʘ ʥʷʢʦʣʢʦ ʠʟʦʣʠʨʘʥʠ 
ʙʣʦʢʘ ʦʪ ʘʨʭʘʡʩʢʘ ʢʦʨʘ, ʢʦʠʪʦ ʠʟʛʣʝʞʜʘ, ʯʝ ʠʤʘʪ ʤʘʣʢʦ ʦʙʱʦ 
ʧʦʤʝʞʜʫ ʩʠ, ʥʦ ʢʦʠʪʦ ʧʦ ʧʨʠʥʮʠʧ ʤʦʞʝ ʜʘ ʩʝ ʩʲʧʦʩʪʘʚʷʪ ʩ ʧʦ-ʛʦʣʝʤʠ 
ʧʣʦʯʠ ʥʘ ʩʲʩʝʜʥʠ ʚ ʤʠʥʘʣʦʪʦ ʢʦʥʪʠʥʝʥʪʠ. ʅʝʦʘʨʭʘʡʩʢʠʪʝ 
ʩʫʧʝʨʧʣʦʯʠ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʩʤʷʪʘʥʠ ʟʘ ʥʘʡ-ʨʘʥʥʠʪʝ ʧʨʠʤʝʨʠ ʟʘ 
ʩʪʘʙʠʣʥʘ ʘʛʨʝʛʠʨʘʥʘ ʢʦʥʪʠʥʝʥʪʘʣʥʘ ʢʦʨʘ, ʢʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʧʦ-
ʧʦʜʚʠʞʥʘʪʘ ʤʘʥʪʠʷ ʠ ʧʦ-ʤʘʣʢʠʪʝ ʧʣʦʯʠ ʥʘ ʨʘʥʥʘʪʘ ɿʝʤʷ. 
ɸʨʭʘʡʩʢʠʪʝ ʨʘʟʢʨʠʪʠʷ ʩʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʝʜʢʠ, ʧʦʨʘʜʠ ʢʦʝʪʦ 
ʤʦʜʝʣʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʟʝʤʥʘʪʘ ʢʦʨʘ ʧʨʝʜʠ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ 
ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ʅʫʥʘ ʙʠʭʘ ʙʠʣʠ ʪʚʲʨʜʝ ʥʝʜʦʩʪʦʚʝʨʥʠ. ɸʥʪʘʨʢʪʠʜʘ 
ʝ ʝʜʥʦ ʦʪ ʤʘʣʢʦʪʦ ʤʝʩʪʘ, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʟʘ ʥʘʡ-
ʨʘʥʥʘʪʘ ʛʝʦʣʦʞʢʘ ʠʩʪʦʨʠʷ, ʪʲʡ ʢʘʪʦ ʪʘʤ ʩʘ ʜʘʪʠʨʘʥʠ ʝʜʥʠ ʦʪ ʥʘʡ-
ʩʪʘʨʠʪʝ ʠʟʚʝʩʪʥʠ ʩʢʘʣʠ ʥʘ ɿʝʤʷʪʘ, ʩ ʚʲʟʨʘʩʪ 3.8-3.9 ʤʣʨʜ. ʛ. ʦʪ 
ʢʦʤʧʣʝʢʩʘ ʅʘʧʠʝ ʚ ʀʟʪʦʯʥʘ ɸʥʪʘʨʢʪʠʜʘ.  
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ʉʊʈɸʊʀɻʈɸʌʀʗ ʅɸ ʂʈɽɼʅʀʊɽ ʉɽɼʀʄɽʅʊʀ ʀ 
ʆɹʆʉʅʆɺʂɸ ɿɸ ɺʒɿʈɸʉʊʊɸ 
 
ʉʚʠʪʘ ʄʘʡʝʨʩ ɹʣʲʬ (ʧ-ʦʚ ʍʲʨʜ) 
 
ʉʝʜʠʤʝʥʪʥʠʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ, ʨʘʟʢʨʠʚʘʱʠ ʩʝ ʥʘ ʧ-ʦʚ 

ʍʲʨʜ, ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ, ʩʘ ʠʟʛʨʘʜʝʥʠ ʦʪ ʪʝʨʠʛʝʥʥʠ ʠ ʘʣʝʚʨʦʧʝʣʠʪʥʠ 
ʩʤʝʩʝʥʠ ʩʢʘʣʠ (ʤʲʜʩʪʦʫʥʠ), ʦʪʜʝʣʝʥʠ ʚ ʩʚʠʪʘʪʘ ʄʘʡʝʨʩ ɹʣʲʬ (ʬʠʛ. 
3). ʊʝ ʩʘ ʦʙʨʘʟʫʚʘʥʠ ʚ ʨʘʟʣʠʯʥʠ ʬʘʮʠʘʣʥʠ ʦʙʩʪʘʥʦʚʢʠ ʦʪ ʜʝʣʪʦʚʠ 
ʧʨʝʟ ʪʫʨʙʠʜʠʪʥʠ ʜʦ ʘʣʫʚʠʘʣʥʠ ʬʘʥʦʚʝ. 

 
ʃʠʪʦʣʦʞʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʆʙʣʠʢʲʪ ʥʘ ʩʚʠʪʘʪʘ ʩʝ 

ʦʧʨʝʜʝʣʷ ʦʪ ʪʲʥʢʦ- ʜʦ ʩʨʝʜʥʦʧʣʘʩʪʦʚʦ ʨʝʜʫʚʘʥʝ ʥʘ ʜʨʝʙʥʦ- ʜʦ 
ʝʜʨʦʟʲʨʥʝʩʪʠ ʧʷʩʲʯʥʠʮʠ ʩ ʪʫʨʙʠʜʠʪʥʠ ʪʝʢʩʪʫʨʠ, ʢʘʪʦ ʛʨʘʜʘʮʠʦʥʥʘ 
ʩʣʦʝʩʪʦʩʪ, ʧʘʨʘʣʝʣʥʘ, ʢʦʩʘ ʣʘʤʠʥʘʮʠʷ ʠ ʢʦʥʚʦʣʶʮʠʷ ʠ ʩʤʝʩʝʥʠ 
ʘʣʝʚʨʦ-ʧʝʣʠʪʥʠ ʩʢʘʣʠ. ʅʘ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ 
ʛʨʫʙʦʟʲʨʥʝʩʪʠ ʧʝʩʲʯʣʠʚʠ ʪʫʨʙʠʜʠʪʠ, ʜʝʙʨʠʪʥʠ ʠ ʩʚʣʘʯʠʱʥʠ 
ʦʪʣʦʞʝʥʠʷ ʩ ʦʣʠʩʪʦʣʠʪʥʠ ʙʣʦʢʦʚʝ ʦʪ ʩʨʝʜʥʦʟʲʨʥʝʩʪʠ ʧʷʩʲʯʥʠʮʠ. ɺ 
ʛʦʨʥʘʪʘ ʯʘʩʪ ʥʘ ʩʚʠʪʘʪʘ ʩʝ ʩʨʝʱʘʪ ʜʨʝʙʥʦ ʜʦ ʩʨʝʜʥʦʢʲʩʦʚʠ 
ʢʦʥʛʣʦʤʝʨʘʪʠ ʩ ʦʙʠʣʝʥ ʛʣʠʥʝʩʪ ʤʘʪʨʠʢʩ. ʉʝʜʠʤʝʥʪʠʪʝ ʥʘ ʪʘʟʠ 
ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʩʢʘ ʝʜʠʥʠʮʘ ʩʘ ʦʪʣʦʞʝʥʠ ʦʩʥʦʚʥʦ ʚ ʦʙʩʪʘʥʦʚʢʠ ʥʘ 
ʚʲʥʰʝʥ ʪʫʨʙʠʜʠʪʝʥ ʢʦʥʫʩ, ʩʝʜʠʤʝʥʪʥʠ ʝʟʠʮʠ ʥʘ ʚʲʥʰʝʥ ʢʦʥʫʩ, 
ʩʨʝʜʝʥ ʧʝʩʲʯʣʠʚ ʢʦʥʫʩ ʠ ʢʘʥʘʣ ʠʟʧʲʣʚʘʱʠ ʩʝʜʠʤʝʥʪʠ ʥʘ ʚʲʥʰʝʥ 
ʢʦʥʫʩ. 

 
ʉʲʩʪʘʚʥʠ ʝʜʠʥʠʮʠ. ʅʦʚʘʪʘ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʩʢʘ ʩʭʝʤʘ ʥʘ 

ʩʚʠʪʘʪʘ ʄʘʡʝʨʩ ɹʣʲʬ (Pimpirev et al., 2000, Pimpirev et al., 2006 ʠ 
Pimpirev et al., 2015), ʚʢʣʶʯʚʘ ʨʘʟʯʣʝʥʷʚʘʥʝʪʦ ʡ ʥʘ ʧʝʪ ʯʣʝʥʘ ʦʪʜʦʣʫ 
ʥʘʛʦʨʝ: ʯʣʝʥ ʖʞʝʥ ʟʘʣʠʚ (ʬʠʛ. 4ï6), ʯʣʝʥ ɼʞʦʥʩʲʥ ɼʦʢ (Johnson 
Dock Member, ʬʠʛ. 7), ʯʣʝʥ ʉʘʣʠ ʈʦʢʩ (Sally Rocks Member, ʬʠʛ. 8 ʠ 
9), ʯʣʝʥ ʅʘʧʠʝ ʇʠʢ (Napier Peak Member, ʬʠʛ. 10) ʠ ʯʣʝʥ ʄʫʨʝʩ ʇʠʢ 
(Moores Peak Member, ʬʠʛ. 11) Pimpirev et al. (2015). 

 
ɻʨʘʥʠʮʠ. ɼʦʣʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʩʚʠʪʘʪʘ ʥʝ ʩʝ ʨʘʟʢʨʠʚʘ ʥʘ 

ʧʦʚʲʨʭʥʦʩʪʪʘ, ʘ ʧʦʪʲʚʘ ʚʲʚ ʚʦʜʠʪʝ ʥʘ ʖʞʥʠʷ ʟʘʣʠʚ. ɻʦʨʥʘʪʘ 
ʛʨʘʥʠʮʘ ʝ ʨʷʟʢʘ ʠ ʚʝʨʦʷʪʥʦ ʝʨʦʟʠʦʥʥʘ ʩ ʦʪʛʦʨʝʣʝʞʘʱʘʪʘ ʩʚʠʪʘ 
ʄʘʫʥʪ ɹʦʫʣʩ. 
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ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ. ʊʘʟʠ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʩʢʘ ʝʜʠʥʠʮʘ ʩʝ 
ʨʘʟʢʨʠʚʘ ʦʩʥʦʚʥʦ ʚ ʟʘʧʘʜʥʘʪʘ ʠ ʮʝʥʪʨʘʣʥʘ ʯʘʩʪ ʥʘ ʧ-ʦʚ ʍʲʨʜ, ʢʘʪʦ 
ʦʙʭʚʘʱʘ ʠʚʠʮʘ ʧʦ ʠʟʪʦʯʥʠʷ ʢʨʘʡ ʥʘ ʣʝʜʥʠʢʘ ʍʲʨʜ, ʢʲʜʝʪʦ ʝ 
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʥʘʡ-ʛʦʨʥʠʷ ʥʝʠʥ ʯʣʝʥ ʅʘʧʠʝ ʇʠʢ. 

 
ɼʝʙʝʣʠʥʘ. ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʩʚʠʪʘʪʘ ʝ ʦʢʦʣʦ 3 000 m. 
 
ʍʨʦʥʦʩʪʨʘʪʠʛʨʘʬʩʢʠ ʦʙʭʚʘʪ. ʉʢʘʣʠʪʝ ʥʘ ʪʘʟʠ 

ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʩʢʘ ʝʜʠʥʠʮʘ ʩʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʙʝʜʥʠ ʥʘ ʬʦʩʠʣʥʠ 
ʥʘʭʦʜʢʠ. ʇʲʨʚʘʪʘ ʜʦʢʣʘʜʚʘʥʘ ʚʢʘʤʝʥʝʣʦʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʣʦʰʦ 
ʟʘʧʘʟʝʥʠ ʤʝʪʘʤʦʨʬʦʨʠʟʠʨʘʥʠ ʨʘʩʪʠʪʝʣʥʠ ʦʩʪʘʥʢʠ, ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʘ 
ʚʲʟʨʘʩʪ ʢʘʨʙʦʥ-ʤʝʟʦʟʦʡ (Schopf, 1973). Shu et al. (2000) ʧʫʙʣʠʢʫʚʘ 
ʣʦʰʦ ʟʘʧʘʟʝʥʘ ʧʘʣʠʥʦʬʣʦʨʘ ʦʪ ʨʘʟʨʝʟʘ ʥʘ ɼʞʦʥʩʲʥ ɼʦʢ. 
ʇʘʣʠʥʦʤʦʨʬʥʘʪʘ ʘʩʦʮʠʘʮʠʷ ʩʝ ʩʲʩʪʦʠ ʦʪ ʩʧʦʨʠ, ʧʦʣʝʥ ʠ ʥʷʢʦʣʢʦ 
ʘʢʨʠʪʘʨʭʠ ʠ ʚʲʧʨʝʢʠ ʣʦʰʘʪʘ ʠʤ ʟʘʧʘʟʝʥʦʩʪ ʩʝ ʧʨʝʜʧʦʣʘʛʘ ʚʝʨʦʷʪʥʦ 
ʥʦʨʩʢʘ-ʨʝʪʩʢʘ ʚʲʟʨʘʩʪ ʥʘ ʩʝʜʠʤʝʥʪʠʪʝ. ɺ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʚ 
ʨʝʟʫʣʪʘʪ ʥʘ ʜʝʪʘʡʣʥʘʪʘ ʢʘʨʪʠʨʦʚʢʘ ʠ ʩʠʩʪʝʤʘʪʠʯʥʦʪʦ ʦʧʨʦʙʚʘʥʝ ʟʘ 
ʤʠʢʨʦʬʘʫʥʘ ʙʷʭʘ ʦʪʢʨʠʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠ ʦʪ ʧʨʦʬ. ʂʨʠʩʪʘʣʠʥʘ 
ʉʪʦʡʢʦʚʘ ʥʘʥʦʬʦʩʠʣʠ ʦʪ ʦʩʝʤ ʨʘʟʣʠʯʥʠ ʨʘʟʨʝʟʘ ʥʘ ʩʚʠʪʘʪʘ ʄʘʡʝʨʩ 
ɹʣʲʬ. ʊʷ ʘʥʘʣʠʟʠʨʘ 147 ʦʙʨʘʟʝʮʘ, ʦʪ ʢʦʠʪʦ ʩʘʤʦ 16 ʩʲʜʲʨʞʘʭʘ 
ʚʘʨʦʚʠʪʠ ʥʘʥʦʬʦʩʠʣʠ, ʢʘʪʦ ʦʪ ʪʷʭ ʙʷʭʘ ʧʘʣʝʦʥʪʦʣʦʞʢʠ 
ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ 21 ʚʠʜʘ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʝʟʠ ʤʠʢʨʦʬʦʩʠʣʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʟʨʘʩʪʪʘ ʥʘ ʩʢʘʣʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 
ʥʘʥʦʬʦʩʠʣʥʠ ʪʘʢʩʦʥʠ ʢʘʪʦ ʢʘʤʧʘʥ-ʧʘʣʝʦʮʝʥ (Stoykova et al., 2002; 
Pimpirev et al., 2006; Stoykova, Ivanov, 2015). 
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ʌʠʛ. 3. ʈʘʟʢʨʠʪʠʷ ʥʘ ʩʝʜʠʤʝʥʪʠʪʝ ʥʘ ʩʚʠʪʘʪʘ ʄʘʡʝʨʩ ɹʣʲʬ 
1 ï ʦʙʱ ʠʟʛʣʝʜ ʥʘ ʩʝʜʠʤʝʥʪʠʪʝ ʥʘ ʩʚʠʪʘʪʘ ʧʨʠ ʥʦʩ ʄʘʡʝʨʩ ɹʣʲʬ;  

2 ï ʧʘʢʝʪʠ ʦʪ ʧʷʩʲʯʥʠʮʠ ʠ ʩʤʝʩʝʥʠ ʘʣʝʚʨʦ-ʧʝʣʠʪʦʚʠ ʩʢʘʣʠ (ʤʲʜʩʪʦʫʥʠ) ʧʨʠ 
ʥʦʩ ʄʘʡʝʨʩ ɹʣʲʬ 
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ʌʠʛ. 4. ʆʙʱ ʠʟʛʣʝʜ ʥʘ ʪʠʧʦʚʠʷ ʨʘʟʨʝʟ ʥʘ ʯʣʝʥʘ ʖʞʝʥ ʟʘʣʠʚ ʥʘ ʩʚʠʪʘʪʘ 
ʄʘʡʝʨʩ ɹʣʲʬ: 1 ï ʦʙʱ ʠʟʛʣʝʜ ʥʘ ʩʝʜʠʤʝʥʪʥʠʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ 
ʥʘ ʮʝʥʪʨʘʣʥʠʷ ʨʠʜ ʠ ʥʘ ʇʫʥʪʘ ʍʝʥʨʠ ʦʪ ʂʘʣʝʪʘ ɸʨʭʝʥʪʠʥʘ; 

2 ï ʦʙʱ ʠʟʛʣʝʜ ʥʘ ʨʘʟʨʝʟʘ ʇʫʥʪʘ ʍʝʥʨʠ 
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ʌʠʛ. 5. ʉʧʦʤʘʛʘʪʝʣʝʥ ʨʘʟʨʝʟ ʥʘ ʯʣʝʥʘ ʖʞʝʥ ʟʘʣʠʚ ʥʘ ʩʚʠʪʘʪʘ ʄʘʡʝʨʩ 
ɹʣʲʬ: 1 ï ʦʙʱ ʠʟʛʣʝʜ ʦʪ ʩʨʝʜʥʠʪʝ ʯʘʩʪʠ ʥʘ ʨʘʟʨʝʟʘ (ʨʘʟʨʝʟ ɹɸɹ 1) 
ʨʘʟʢʨʠʚʘʱʠ ʩʝ ʥʘ ʧʣʘʞʥʘʪʘ ʠʚʠʮʘ ʚ ʙʣʠʟʦʩʪ ʜʦ ɹʲʣʛʘʨʩʢʘʪʘ 
ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʙʘʟʘ; 2 ï ʜʝʙʝʣʠ ʧʘʢʝʪʠ ʦʪ ʤʘʩʠʚʥʠ ʧʷʩʲʯʥʠʮʠ ʠ 
ʨʝʜʫʚʘʥʠʷ ʩ ʪʲʥʢʠ ʧʨʦʩʣʦʡʢʠ ʦʪ ʩʤʝʩʝʥʠ ʘʣʝʚʨʦʧʝʣʠʪʦʚʠ ʩʢʘʣʠ 

(ʤʲʜʩʪʦʫʥʠ) ʚ ʩʧʦʤʘʛʘʪʝʣʥʠʷ ʨʘʟʨʝʟ 


