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ʛʝʦʭʠʤʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʉɺ ɸʟʠʠ. ʇʨʠʚʝʜʝʥʳ ʥʦʚʳʝ 

ʩʚʝʜʝʥʠʷ ʧʦ ʛʠʜʨʦʛʝʦʣʦʛʠʠ, ʛʝʦʵʢʦʣʦʛʠʠ, ʤʝʨʟʣʦʪʦʚʝʜʝʥʠʶ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʢʝ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʝʜʢʠ ʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʄʘʪʝʨʠʘʣʳ ʩʙʦʨʥʠʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʫʯʝʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʩʘʶʱʠʭʩʷ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. 
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ʉʆɼɽʈɾɸʅʀɽ 

 

ʊɽʂʊʆʅʀʂɸ, ɻɽʆɼʀʅɸʄʀʂɸ ʀ ʕɺʆʃʖʎʀʗ ʃʀʊʆʉʌɽʈʓ 

ʉɽɺɽʈʆ-ɺʆʉʊʆʂɸ ɸɿʀʀ 

 

ɹʘʨʘʥʦʚ ɺ.ɺ., ɻʨʠʥʝʥʢʦ ɺ.ʉ. 

ʕʚʦʣʶʮʠʷ ʛʣʦʙʘʣʴʥʦʡ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʠ ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʠ ʦʪ ʧʦʟʜʥʝʛʦ 

ʪʨʠʘʩʘ ʜʦ ʧʦʟʜʥʝʡ ʶʨʳ ʧʦ ʟʘʤʢʦʚʳʤ ʙʨʘʭʠʦʧʦʜʘʤ 15 

ɹʘʨʘʥʦʚ ɺ.ɺ., ɻʨʠʥʝʥʢʦ ɺ.ʉ., ʂʥʷʟʝʚ ɺ.ɻ., ʐʫʨʳʛʠʥ ɹ.ʅ.,  

ɼʟʶʙʘ ʆ.ʉ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʩʭʝʤʳ ʚʝʨʭʥʝʛʦ 

ʪʨʠʘʩʘ ï ʶʨʳ ʚʦʩʪʦʢʘ ʩʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ɸʟʠʠ 20 

ɹʝʣʦʣʶʙʩʢʠʡ ʀ.ʅ., ɹʦʝʩʢʦʨʦʚ ɻ.ɻ. 

ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʨʝʢʝ ɹʘʜʷʨʠʭʘ (ʙʘʩʩʝʡʥ ʨ. ʀʥʜʠʛʠʨʢʘ, 

ʗʢʫʪʠʷ) 25 

ɺʘʩʠʣʴʝʚ ɼ.ɸ., ʇʨʦʢʦʧʴʝʚ ɸ.ɺ., ɽʨʤʘʢʦʚ ʅ.ʅ., ʈʷʟʘʥʦʚ ʂ.ʇ.,  

ʇʝʪʨʦʚ ɽ.ʆ. 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʬʣʘʥʛʘ ʟʦʥʳ ʩʦʯʣʝʥʝʥʠʷ 

ʀʥʴʷʣʠ-ɼʝʙʠʥʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ ʠ ʆʤʫʣʝʚʩʢʦʛʦ ʪʝʨʨʝʡʥʘ 30 

ɻʘʣʘʥʠʥ ɸ.ɸ., ʐʘʧʦʰʥʠʢʦʚ ɻ.ʀ., ʇʘʚʣʦʚʘ ʄ.ʈ., ɺʘʩʠʣʴʝʚʘ ɸ.ʅ. 

ʉʚʠʜʝʪʝʣʴʩʪʚʘ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ʧʦʟʜʥʝʛʦ ʪʨʠʘʩʘ (12,7 ʪʳʩ. 

ʣ.ʥ.) ʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ 34 

ɻʘʥʝʣʠʥ ɸ.ɺ., ʃʫʯʠʮʢʘʷ ʄ.ɺ., ʄʘʩʢʘʝʚ ʄ.ɺ., ʊʨʘʚʠʥ ɸ.ɺ. 

ʉʦʩʪʘʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʫʣʢʘʥʠʪʦʚ ʀʥʜʠʛʠʨʩʢʦʛʦ ʨʘʟʨʝʟʘ 

ʋʷʥʜʠʥʦ-ʗʩʘʯʥʝʥʩʢʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʫʛʠ 38 

ɻʨʠʥʝʥʢʦ ɺ.ʉ., ɹʘʨʘʥʦʚ ɺ.ɺ. 

ɺʝʨʭʦʷʥʩʢʠʡ ʪʝʨʨʠʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ï ʙʘʩʩʝʡʥʦʚʘʷ ʪʝʢʪʦʥʠʢʘ 42 

ɻʨʠʥʝʥʢʦ ɺ.ʉ., ɹʘʨʘʥʦʚ ɺ.ɺ., ɺʘʩʠʣʴʝʚʘ ʊ.ʀ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʧʨʦʛʥʦʟʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ɺʝʨʭʦʷʥʩʢʦʛʦ 

ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʫʨʘʥʘʭʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ (ɿʘʧʘʜʥʦʝ 

ɺʝʨʭʦʷʥʴʝ) 46 

ɽʨʤʘʢʦʚ ʅ.ʅ., ʇʨʦʢʦʧʴʝʚ ɸ.ɺ., ɺʘʩʠʣʴʝʚ ɼ.ɸ., ʈʷʟʘʥʦʚ ʂ.ʇ.,  

ʇʝʪʨʦʚ ɽ.ʆ., ʖʜʠʥ ʉ.ɺ. 

ʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʤʘʛʤʘʪʠʟʤʝ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʬʣʘʥʛʘ 

ʀʥʴʷʣʠ-ɼʝʙʠʥʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ 51 

ɾʠʨʝʥʢʦ ɼ.ʆ., ʉʠʚʢʦʚʘ ɽ.ɼ., ʉʪʫʧʘʢʦʚʘ ɸ.ɺ., ʉʫʩʣʦʚʘ ɸ.ɸ.,  

ʉʪʘʬʝʝʚ ɸ.ʅ. 

ʇʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʂʫʦʥʘʤʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ 55 

ʀʚʘʥʦʚ ɽ.ɽ., ʐʘʨʠʥʘ ɸ.ʂ., ʂʨʘʚʯʝʥʢʦ ɸ.ɸ., ɹʝʨʝʟʢʠʥ ɺ.ʀ., 

ɻʝʨʘʩʠʤʦʚ ɹ.ɹ., ʇʘʚʣʦʚ ɺ.ʀ.  

ʈʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʛʘʣʝʢ ʘʣʣʶʚʠʷ ʨʝʢ ʄʦʣʦʜʦ ʠ ɼʘʣʜʳʥ  59 
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ʀʚʘʥʦʚ ʄ.ʉ., ʀʚʘʥʦʚ ɸ.ʀ., ɾʫʨʘʚʣʝʚ ɸ.ʀ., ʃʦʩʢʫʪʦʚ ɽ.ɽ., 

ɾʝʣʦʥʢʠʥʘ ʄ.ʉ. 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʄʝʜʚʝʜʝʚʩʢʦʛʦ 

ʤʘʩʩʠʚʘ (ʖʞʥʘʷ ʗʢʫʪʠʷ, ɸʣʜʘʥʩʢʠʡ ʱʠʪ) 62 

ʀʚʘʥʦʚ ɸ.ʀ., ʀʚʘʥʦʚ ʄ.ʉ., ɾʫʨʘʚʣʝʚ ɸ.ʀ., ʃʦʩʢʫʪʦʚ ɽ.ɽ., 

ɾʝʣʦʥʢʠʥʘ ʄ.ʉ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ 

(ʖʞʥʘʷ ʗʢʫʪʠʷ, ɸʣʜʘʥʩʢʠʡ ʱʠʪ) 66 

ʀʤʘʝʚʘ ʃ.ʇ., ɻʫʩʝʚ ɻ.ʉ., ʀʤʘʝʚ ɺ.ʉ. 

ʅʦʚʝʡʰʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ ʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʋʩʪʴ-

ʃʝʥʩʢʦʛʦ ʨʘʟʣʦʤʘ 69 

ʂʠʣʷʩʦʚ ɸ.ʅ.  

ʆ ʧʝʨʚʦʡ ʥʘʭʦʜʢʝ ʣʝʧʠʜʦʬʠʪʘ ʨʦʜʘ ursodendron ʚ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ɺʝʨʭʦʷʥʴʷ  74 

ʂʠʨʛʫʝʚ ɸ.ɸ., ʂʦʥʩʪʘʥʪʠʥʦʚ ʂ.ʄ. 

ʇʘʣʝʦʤʘʛʥʠʪʥʳʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚ ʢʦʥʮʝ ʧʝʨʤʠ 

ʥʘʯʘʣʝ ʪʨʠʘʩʘ 78 

ʂʦʟʴʤʠʥ ɹ.ʄ., ʐʠʙʘʝʚ ʉ.ɺ., ʄʘʢʘʨʦʚ ɸ.ɸ. 
ʄʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʦʥʳ ʏʝʨʩʢʦʛʦ 

ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʗʢʫʪʠʠ 82 

ʂʦʣʦʩʦʚ ʇ.ʅ., ɸʢʠʤʦʚʘ ɽ.ɼ., ɹʝʨʸʟʢʠʥ ɺ.ʀ.  

ʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʚʫʣʢʘʥʠʟʤʝ ʚ ʨʘʡʦʥʝ ʊʵʵʪʵ (ʗʢʫʪʠʷ) ï ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ 

ʨʘʥʥʝʤʝʣʦʚʳʭ ʧʦʟʚʦʥʦʯʥʳʭ 85 

ʂʦʥʩʪʘʥʪʠʥʦʚ ʂ.ʄ., ʅʠʢʦʣʝʥʢʦ ɽ.ʀ., ʂʦʟʣʦʚ ɻ.ʀ.  
ʅʦʚʳʝ ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʜʘʥʥʳʝ ʧʦ ʙʘʟʠʪʘʤ ʟʘʧʘʜʥʦʛʦ ʬʣʘʥʛʘ ʏʘʨʦ-

ʉʠʥʩʢʦʛʦ ʜʘʡʢʦʚʦʛʦ ʧʦʷʩʘ 89 

ʂʦʥʩʪʘʥʪʠʥʦʚ ʂ.ʄ., ʐʘʨʳʛʠʥ ʀ.ʉ., ʍʦʨʦʰʠʭ ʄ.ʉ., ɸʥʪʦʥʦʚʘ ʊ.ɸ., 

ʇʦʪʘʧʦʚ ʉ.ɺ. 

ʇʝʪʨʦ- ʠ ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʠʤʙʝʨʣʠʪʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ɺʝʨʭʥʝʤʫʥʩʢʦʝ 92 

ʂʦʧʳʣʦʚʘ ɸ.ɻ., ɺʘʩʠʣʴʝʚʘ ɸ.ɽ. 

ʇʝʪʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʧʧʦʚ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʩʘʤʦʨʦʜʥʦʛʦ 

ʞʝʣʝʟʘ 96 

ʂʫʟʥʝʮʦʚ ɺ.ʄ.  

ɻʝʦʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ɺʝʨʭʦʷʥʦ-

ʏʫʢʦʪʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ 100 

ʃʘʟʘʨʝʚʘ ɽ.ɺ., ʇʦʥʦʤʘʨʯʫʢ ɺ.ɸ., ɾʤʦʜʠʢ ʉ.ʄ., ɼʦʙʨʝʮʦʚ ʅ.ʃ., 

ʊʨʘʚʠʥ ɸ.ɺ., ʉʫʨʢʦʚ ʆ.ʅ., ʊʦʣʩʪʦʚ ɸ.ɺ., ʂʘʨʤʘʥʦʚ ʅ.ʉ.  
ʋʣʴʪʨʘʢʘʣʠʝʚʘʷ ʧʦʨʦʜʘ ʊʦʤʪʦʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɸʨʢʪʠʯʝʩʢʘʷ ʉʠʙʠʨʴ) 104 

ʄʘʢʘʨʦʚ ɸ.ɸ., ʂʦʟʴʤʠʥ ɹ.ʄ., ʐʠʙʘʝʚ ʉ.ɺ. 
ʉʝʡʩʤʠʯʥʦʩʪʴ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ ʊʠʤʧʪʦʥʦ-ʋʯʫʨʩʢʦʛʦ ʙʣʦʢʘ 108 

ʄʘʢʦʰʠʥ ɺ.ʀ. 

ʌʠʣʦʛʝʥʠʷ ʨʦʜʘ jakutoproductus ɺʝʨʭʦʷʥʴʷ 
111 

ʅʠʛʘʡ ɽ.ɺ., ɻʫʨʴʷʥʦʚ ɺ.ɸ. 

ɸʣʪʘʭʪʠʥʩʢʠʡ ʠʥʪʨʫʟʠʚʥʳʡ ʢʦʤʧʣʝʢʩ (ɹʫʨʝʠʥʩʢʠʡ ʤʘʩʩʠʚ) 115 
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ʇʝʪʨʦʚʘ ʄ.ʅ.  

ʉʦʩʪʘʚ ʠʥʪʨʫʟʠʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɹʘʣʳʛʳʯʘʥʦ-

ʉʫʛʦʡʩʢʦʛʦ ʧʨʦʛʠʙʘ (ʄʘʛʘʜʘʥʩʢʘʷ ʦʙʣʘʩʪʴ) 119 

ʇʨʦʢʦʧʴʝʚ ɸ.ɺ., ɽʨʰʦʚʘ ɺ.ɹ., ʉʪʦʢʣʠ ɼ. 

ʇʦʟʜʥʝʤʝʟʦʟʦʡʩʢʠʝ ʦʩʘʜʦʯʥʳʝ ʙʘʩʩʝʡʥʳ ɺʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʦʣʳʤʦ-

ʆʤʦʣʦʥʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʠ ʠʭ ʩʚʷʟʴ ʩ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʧʦʷʩʘʤʠ 

ɺʦʩʪʦʯʥʦ-ɸʟʠʘʪʩʢʦʡ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ 123 

ʇʨʦʪʦʧʦʧʦʚ ʈ.ʀ.  

ɻʝʦʜʠʥʘʤʠʢʘ ʩʝʚʝʨʥʦʛʦ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʧʦʷʩʘ ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʡ 

ʦʨʦʛʝʥʥʦʡ ʦʙʣʘʩʪʠ 128 

ʉʠʤʦʥʦʚ ɺ.ɸ., ʂʦʪʣʷʨʦʚ ɸ.ɺ., ɸʣʠʬʠʨʦʚʘ ʊ.ɸ., ʅʠʢʦʣʝʥʢʦ ɽ.ʀ., 

ɺʘʩʠʣʴʝʚ ʖ.ʈ. 

ɻʣʫʙʠʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʙʘʟʠʪ-ʫʣʴʪʨʘʙʘʟʠʪʦʚʳʭ ʤʘʛʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ: ʜʘʥʥʳʝ ʧʦ ʛʝʦʭʠʤʠʠ ʨʘʩʧʣʘʚʥʳʭ ʚʢʣʶʯʝʥʠʡ ʚ 

ʭʨʦʰʧʠʥʝʣʠʜʘʭ 131 

ʉʳʯʝʚ ʉ.ʅ., ʃʝʙʝʜʝʚʘ ʆ.ʖ., ʈʦʛʦʚ ɸ.ɺ., ʄʘʢʣʘʰʠʥ ɺ.ʉ. 

ʉʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʛʨʘʥʠʪʦʠʜʥʳʡ ʤʘʛʤʘʪʠʟʤ ʈʘʩʩʦʰʠʥʩʢʦʡ ʟʦʥʳ 

ʆʤʫʣʝʚʩʢʦʛʦ ʧʦʜʥʷʪʠʷ 135 

ʊʦʤʰʠʥ ʄ.ɼ., ʂʦʧʳʣʦʚʘ ɸ.ɻ., ɺʘʩʠʣʴʝʚʘ ɸ.ɽ. 

ʇʝʪʨʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ɸʡʭʘʣʴʩʢʦʛʦ ʪʨʘʧʧʦʚʦʛʦ ʩʠʣʣʘ ʩ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʩʘʤʦʨʦʜʥʦʛʦ ʞʝʣʝʟʘ 139 

ʊʨʝʪʴʷʢʦʚ ʌ.ʌ. 

ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʩʭʝʤʘ ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʠʭ ʤʝʟʦʟʦʠʜ 143 

ʊʨʫʥʠʣʠʥʘ ɺ.ɸ. 

ʎʠʨʢʦʥʳ ʛʨʘʥʠʪʦʠʜʦʚ ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʡ ʦʨʦʛʝʥʥʦʡ ʦʙʣʘʩʪʠ 146 

ʊʫʢʪʘʨʦʚ ʈ.ʄ., ʐʠʙʘʝʚ ʉ.ɺ., ʂʦʟʴʤʠʥ ɹ.ʄ., ɻʝʡʩʣʝʨ ɺ., ʂʨʶʛʝʨ ʌ., 

ʇʣʝʪʮ ɸ. 

ʉʝʡʩʤʠʯʥʦʩʪʴ ʜʝʣʴʪʳ ʨʝʢʠ ʃʝʥʘ ʠ ʩʦʩʝʜʥʠʭ ʨʘʡʦʥʦʚ ʚ 2016-2018 ʛʛ 150 

ʐʢʦʜʟʠʥʩʢʠʡ ɺ.ʉ. 

ʇʨʠʨʦʜʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ɿʝʤʣʠ 154 

ʐʧʠʢʝʨʤʘʥ ɺ.ʀ., ɹʨʫʩʥʠʮʳʥʘ ɽ.ɸ. 

ʅʦʚʘʷ ʩʭʝʤʘ ʨʘʩʯʣʝʥʝʥʠʷ ʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ɺʦʩʪʦʯʥʦʛʦ 

ʇʨʠʢʦʣʳʤʴʷ 158 

ʗʢʦʚʣʝʚʘ ʂ.ʖ., ʌʨʠʜʦʚʩʢʠʡ ɺ.ʖ., ɺʝʨʥʠʢʦʚʩʢʘʷ ɸ.ɽ.  

ʇʝʪʨʦʛʨʘʬʠʷ, ʛʝʦʭʠʤʠʷ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʟʜʥʝʶʨʩʢʠʭ ʜʘʝʢ ɺʴʶʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ (ʉʝʚʝʨʦ-ɺʦʩʪʦʢ ʗʢʫʪʠʠ) 162 

 

 

ɻɽʆʃʆɻʀʗ ʀ ʄʀʅɽʈɸʃʆɻʀʗ ʄɽʉʊʆʈʆɾɼɽʅʀʁ  

ʇʆʃɽɿʅʓʍ ʀʉʂʆʇɸɽʄʓʍ ʉɽɺɽʈʆ-ɺʆʉʊʆʂɸ ʈʆʉʉʀʀ 

 

 

ɸʣʝʢʩʘʥʜʨʦʚ ɸ.ʈ., ɽʬʠʤʦʚ ʉ.ɽ., ɽʨʦʬʝʝʚʩʢʘʷ ʃ.ɸ.  

ʇʨʠʨʦʜʥʳʡ ʮʝʦʣʠʪ ʢʘʢ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʥʘ ʧʫʪʠ ʤʠʛʨʘʮʠʠ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʥʘ ʦʙʲʝʢʪʝ ʇʗɺ çʂʨʘʪʦʥ-3è 166 
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ɸʥʠʩʠʤʦʚʘ ɻ.ʉ., ʂʦʥʜʨʘʪʴʝʚʘ ʃ.ɸ., ʂʘʨʜʘʰʝʚʩʢʘʷ ɺ.ʅ. 
ɺʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʨʫʜ ʉʧʦʢʦʡʥʠʥʩʢʦʛʦ ʫʟʣʘ 169 

ɸʥʠʩʠʤʦʚʘ ɻ.ʉ., ʂʘʨʜʘʰʝʚʩʢʘʷ ɺ.ʅ. 

ʌʦʨʤʳ ʥʘʭʦʞʜʝʥʠʷ ʪʝʣʣʫʨʘ ʠ ʩʝʣʝʥʘ ʚ ʨʫʜʘʭ ʟʦʣʦʪʦʨʫʜʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʦʜʦʨʦʥʦ (ʖʞʥʘʷ ʗʢʫʪʠʷ) 173 

ɸʰʠʨʦʚ ʕ.ʕ., ʉʠʚʮʝʚ ɸ.ʀ.  

ʆʩʦʙʝʥʥʦʩʪʠ ɹʳʩʘʭʪʘʭʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ 178 

ɹʘʨʘʥʦʚ ʃ.ʅ., ʊʦʣʩʪʦʚ ɸ.ɺ., ʆʢʨʫʛʠʥ ɸ.ɺ. 
ɹʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ ʚ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜʘʭ ʠ ʢʘʨʙʦʥʘʪʠʪʘʭ 182 

ɻʘʤʷʥʠʥ ɻ.ʅ., ɻʦʨʷʯʝʚ ʅ.ɸ., ʂʨʷʞʝʚ ʉ.ɻ. 

ʀʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʚʘʨʮʘ ʠ ʢʘʨʙʦʥʘʪʦʚ ʨʫʜʥʳʭ ʠ 

ʙʝʟʨʫʜʥʳʭ ʞʠʣ ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʛʦ ʨʝʛʠʦʥʘ 
186 

ɻʝʨʘʩʠʤʦʚ ɹ.ɹ., ɾʝʣʦʥʢʠʥ ʈ.ʖ. 

ɸʧʦʢʘʨʙʦʥʘʪʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ï 

ʥʦʚʳʡ ʪʠʧ ʟʦʣʦʪʦʥʦʩʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ɸʥʘʙʘʨʩʢʦʛʦ ʨʘʡʦʥʘ 189 

ɻʣʫʭʦʚ ɸ.ʅ., ʂʦʣʦʚʘ ɽ.ɽ., ʉʘʚʚʘ ʅ.ɽ. 

ɿʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʦʝ ʦʨʫʜʝʥʝʥʠʝ ɺʦʩʪʦʯʥʦʡ ʏʫʢʦʪʢʠ 192 

ɾʤʦʜʠʢ ʉ.ʄ., ɼʦʙʨʝʮʦʚ ʅ.ʃ., ʃʘʟʘʨʝʚʘ ɽ.ɺ., ɹʝʣʷʥʠʥ ɼ.ʂ.,  

ʊʦʣʩʪʦʚ ɸ.ɺ., ʂʘʨʤʘʥʦʚ ʅ.ʉ. 

ɿʦʣʦʪʦ ʠ ʩʝʨʝʙʨʦ ʚ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜʘʭ ʤʘʩʩʠʚʘ ɹʦʛʜʦ (ɸʨʢʪʠʯʝʩʢʘʷ 

ʉʠʙʠʨʴ) 195 

ɾʫʨʘʚʣʝʚ ɸ.ʀ., ʆʢʨʫʛʠʥ ɸ.ɺ., ʀʚʘʥʦʚ ɸ.ʀ., ʃʦʩʢʫʪʦʚ ɽ.ɽ., 

ʂʨʘʚʯʝʥʢʦ ɸ.ɸ., ʀʚʘʥʦʚ ʄ.ʉ., ɾʝʣʦʥʢʠʥʘ ʄ.ʉ.  

ʊʠʧʦʭʠʤʠʟʤ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ ʠʟ ʨʦʩʩʳʧʝʡ ʕʚʦʪʠʥʩʢʦʛʦ ʫʨʘʥ-

ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʨʘʡʦʥʘ (ɸʣʜʘʥʩʢʠʡ ʱʠʪ) 199 

ɿʘʷʢʠʥʘ ʅ.ɺ., ʂʫʜʨʠʥ ʄ.ɺ., ʌʨʠʜʦʚʩʢʠʡ ɺ.ʖ.  
ʅʝʠʟʚʝʩʪʥʳʡ ʩʫʣʴʬʘʪ-ʘʨʩʝʥʘʪ-ʬʦʩʬʘʪ ɸl ʠ Fe ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʍʘʥʛʘʣʘʩ (ɺʦʩʪʦʯʥʘʷ ʗʢʫʪʠʷ) 203 

ɿʫʝʚʘ ʀ.ʅ., ʏʘʣʘʷ ʆ.ʅ., ɻʣʷʟʥʝʮʦʚʘ ʖ.ʉ., ʃʠʬʰʠʮ ʉ.ʍ.,  

ʇʦʧʦʚʘ ʅ.ʀ., ʇʨʦʢʦʧʴʝʚ ɸ.ɺ., ɸʣʝʢʩʘʥʜʨʦʚ ɸ.ʈ. 

ɻʝʦʭʠʤʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʥʘʬʪʠʜʦ-ʧʨʦʷʚʣʝʥʠʡ ʚ 

ʩʨʝʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʇʨʠʢʦʣʳʤʩʢʦʛʦ ʧʦʜʥʷʪʠʷ 207 

ʂʠʩʣʠʮʳʥ ɸ.ɸ., ʂʫʟʥʝʮʦʚ ʉ.ɺ. 

ʆʮʝʥʢʘ ʟʘʧʘʩʦʚ ʛʘʟʦʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʝʪʦʜʦʤ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ 211 

ʂʦʣʦʤʠʝʮ ɺ.ʃ. 

ʌʘʮʠʘʣʴʥʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʋʩʪʴ-ɹʘʨʛʫʟʠʥʩʢʦʡ ʚʧʘʜʠʥʳ 

(ɹʘʡʢʘʣʴʩʢʘʷ ʨʠʬʪʦʚʘʷ ʟʦʥʘ) 216 

ʂʦʣʦʤʠʝʮ ɺ.ʃ. 

ʉʳʨʴʝ ʜʣʷ ʩʪʝʢʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ: 

ʦʪʣʦʞʝʥʠʷ, ʢʨʠʪʝʨʠʠ ʧʦʠʩʢʦʚ ʠ ʧʦʪʝʥʮʠʘʣ 
220 
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ʂʦʥʜʨʘʪʴʝʚʘ ʃ.ɸ., ʄʠʥʘʢʦʚ ɸ.ɺ., ʂʨʘʚʯʝʥʢʦ ɸ.ɸ.  
ɿʦʣʦʪʦ-ʪʝʣʣʫʨʠʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʅʠʤʛʝʨʢʘʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ 

(ɸʣʜʘʥʩʢʠʡ ʱʠʪ) 224 

ʂʦʩʤʘʯʝʚʘ ɸ.ʖ., ʌʝʜʦʨʦʚʠʯ ʄ.ʆ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʥʝʬʪʝʛʘʟʦʧʨʦʠʟʚʦʜʷʱʠʭ ʪʦʣʱ ʍʘʧʯʘʛʘʡʩʢʦʛʦ ʤʝʛʘʚʘʣʘ (ʙʘʩʩʝʡʥʦʚʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ) 229 

ʂʦʩʪʠʥ ɸ.ɺ. 

Fe-ʦʢʩʠʜʥʳʝ-Au-Cu ʧʨʦʷʚʣʝʥʠʷ ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ 231 

ʂʨʘʚʯʝʥʢʦ ɸ.ɸ., ɹʝʨʝʟʢʠʥ ɺ.ʀ., ɾʫʨʘʚʣʝʚ ɸ.ʀ., ʆʢʨʫʛʠʥ ɸ.ɺ., 

ʊʠʤʦʬʝʝʚ ɺ.ʌ., ʇʦʧʦʚ ʅ.ɺ., ʂʘʨʜʘʰ ɽ.ɸ., ʈʦʞʢʦʚ ɸ.ɸ.,  

ʃʦʩʢʫʪʦʚ ɽ.ɽ.  

ʄʝʪʘʣʣʦʛʝʥʠʯʝʩʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʛʨʘʥʠʪʦʠʜʦʚ ʠ 

ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʝʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ ʱʠʪʘ 235 

ʂʨʘʚʯʝʥʢʦ ɸ.ɸ., ʊʠʤʦʬʝʝʚ ɺ.ʌ., ʄʝʣʴʥʠʢʦʚ ɸ.ʀ., ɹʝʨʝʟʢʠʥ ɺ.ʀ., 

ʇʦʧʦʚ ʅ.ɺ., ʂʘʨʜʘʰ ɽ.ɸ., ʈʦʞʢʦʚ ɸ.ɸ., ʃʦʩʢʫʪʦʚ ɽ.ɽ., ʀʚʘʥʦʚ ɽ.ɽ.  

ʈʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ ʛʨʘʥʫʣʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ɸʣʜʘʥʦ-

ʉʪʘʥʦʚʦʛʦ ʱʠʪʘ  239 

ʂʫʜʨʠʥ ʄ.ɺ., ʌʨʠʜʦʚʩʢʠʡ ɺ.ʖ., ʇʦʣʫʬʫʥʪʠʢʦʚʘ ʃ.ʀ. 

ʈʝʥʪʛʝʥʦʚʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʠʢʨʦʪʦʤʦʛʨʘʬʠʷ ʩʫʣʴʬʠʜʦʚ ʩ 

çʥʝʚʠʜʠʤʳʤè ʟʦʣʦʪʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʘʥʛʘʣʘʩ (ɺʦʩʪʦʯʥʘʷ ʗʢʫʪʠʷ) 242 

ʃʝʤʝʰʝʚ ʗ.ɺ., ʉʠʚʮʝʚ ɸ.ʀ. 

çʎʚʝʪʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳè ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʥʝʬʪʝʛʘʟʦʧʨʦʷʚʣʝʥʠʷ 247 

ʃʦʩʢʫʪʦʚ ɽ.ɽ., ʂʨʘʚʯʝʥʢʦ ɸ.ɸ., ʊʝʨʝʭʦʚ ɸ.ɺ., ʀʚʘʥʦʚ ɸ.ʀ., 

ɾʫʨʘʚʣʝʚ ɸ.ʀ., ʀʚʘʥʦʚ ʄ.ʉ., ɾʝʣʦʥʢʠʥʘ ʄ.ʉ. 
ʉʪʨʫʢʪʫʨʥʳʡ ʢʦʥʪʨʦʣʴ ʤʝʟʦʟʦʡʩʢʠʭ ʱʝʣʦʯʥʳʭ ʠʥʪʨʫʟʠʡ ʠ ʚʝʨʦʷʪʥʳʡ 

ʚʦʟʨʘʩʪ ʟʦʣʦʪʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘ ʶʞʥʦʤ ʧʨʦʜʦʣʞʝʥʠʠ ʗʢʦʢʫʪʩʢʦʡ 

ʟʦʥʳ ʨʘʟʣʦʤʦʚ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ 251 

ʄʠʭʘʣʠʮʳʥʘ ʊ.ʀ., ɻʣʫʭʦʚ ɸ.ʅ., ʇʨʠʡʤʝʥʢʦ ɺ.ɺ., ʌʦʤʠʥʘ ʄ.ʀ. 
ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ Au-Ag (Sn) ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʅʝʚʝʥʨʝʢʘʥ 

(ʆʏɺʇ, ʄʘʛʘʜʘʥʩʢʘʷ ʦʙʣʘʩʪʴ) 254 

ʄʦʣʯʘʥʦʚ ɺ.ʇ., ɸʥʜʨʦʩʦʚ ɼ.ɺ., ʖʜʘʢʦʚ ɸ.ɸ., ʀʚʘʥʥʠʢʦʚ ʉ.ʀ.  

ɺʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʤʝʪʘʣʣʳ ʟʦʣʦʪʦ-ʠʣʴʤʝʥʠʪʦʚʳʭ ʨʦʩʩʳʧʝʡ ʉʠʭʦʪʵ-

ɸʣʠʥʷ 258 

ʅʠʢʠʬʦʨʦʚʘ ɿ.ʉ. 

ɿʦʣʦʪʦʥʦʩʥʦʩʪʴ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ- ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱʘʭ (ʚʦʩʪʦʢ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ) 262 

ʆʢʨʫʛʠʥ ɸ.ɺ., ɾʫʨʘʚʣʝʚ ɸ.ʀ., ʗʢʫʙʦʚʠʯ ʆ.ɺ. 
ɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʟʦʟʦʡʩʢʠʭ Au-Pt 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ  
266 

ʆʢʨʫʛʠʥ ɸ.ɺ., ʊʦʣʩʪʦʚ ɸ.ɺ., ɹʘʨʘʥʦʚ ʃ.ʅ., ɿʝʤʥʫʭʦʚ ɸ.ʃ. 

ʃʝʥʦ-ɸʥʘʙʘʨʩʢʘʷ ʙʣʘʛʦʨʦʜʥʦ-ʨʝʜʢʦʤʝʪʘʣʣʴʥʦ-ʘʣʤʘʟʦʥʦʩʥʘʷ ʤʝʪʘʣʣʦʛʝ-

ʥʠʯʝʩʢʘʷ ʧʨʦʚʠʥʮʠʷ 272 



8 

 

ʇʘʚʣʦʚʘ ʂ.ɸ. 

ʊʘʩʪʘʭʩʢʠʡ ʧʨʦʛʠʙ ï ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʦʙʲʝʢʪ ʥʝʬʪʝʛʘʟʦ-ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ 

ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʗʢʫʪʠʠ 277 

ʉʘʨʳʛ-ʦʦʣ ɹ.ʖ., ʃʘʟʘʨʝʚʘ ɽ.ɺ., ɾʤʦʜʠʢ ʉ.ʄ., ʄʷʛʢʘʷ ʀ.ʅ., 

ɹʘʨʘʥʦʚ ʃ.ʅ., ʊʦʣʩʪʦʚ ɸ.ɺ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ Au ʠ Ag ʚ ʧʦʨʦʜʘʭ ʊʦʤʪʦʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɸʨʢʪʠʯʝʩʢʘʷ 

ʉʠʙʠʨʴ) 281 

ʉʘʭʥʦ ɺ.ɻ., ʂʫʟʥʝʮʦʚ ʖ.ɸ. 

ʇʣʘʪʠʥʦʠʜʳ ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ 

ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʦʛʦ ʠ ɺʦʩʪʦʯʥʦ-ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʛʦ ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʠʯʝʩʢʠʭ ʧʦʷʩʦʚ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ (ʈʦʩʩʠʷ) 285 

ʉʝʚʦʩʪʴʷʥʦʚʘ ʈ.ʌ., ʉʠʪʥʠʢʦʚ ɺ.ʉ.  

ʇʨʦʛʥʦʟ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʥʝʧʩʢʦ-

ʙʦʪʫʦʙʠʥʩʢʦʡ ʅɻʆ 290 

ʉʠʚʮʝʚ ɸ.ʀ., ɸʣʝʢʩʘʥʜʨʦʚ ɸ.ʈ., ʇʝʪʨʦʚ ɼ.ʄ.  
ʉʝʣʝʥʥʷʭʩʢʠʡ ʙʣʦʢ: ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ ʠ ʚʦʧʨʦʩʳ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ 294 

ʉʠʪʥʠʢʦʚ ɺ.ʉ.  

ʆ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʘʭ ʢ ʠʟʫʯʝʥʠʶ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʥʝʜʨ  298 

ʎʳʛʘʥʢʦʚ ɸ.ɸ., ɻʦʨʷʯʝʚ ʅ.ɸ., ʍʫʙʘʥʦʚ ɺ.ɹ., ɹʫʨʤʘʢʠʥʘ ɻ.ʅ.  

ʅʦʚʳʝ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʛʨʘʥʠʪʦʠʜʘʤ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʬʣʘʥʛʘ ʛʣʘʚʥʦʛʦ ʂʦʣʳʤʩʢʦʛʦ ʙʘʪʦʣʠʪʦʚʦʛʦ ʧʦʷʩʘ 301 

ʏʘʣʘʷ ʆ.ʅ., ʃʠʬʰʠʮ ʉ.ʍ., ɿʫʝʚʘ ʀ.ʅ., ɻʣʷʟʥʝʮʦʚʘ ʖ.ʉ.,  

ʂʘʨʝʣʠʥʘ ʆ.ʉ. 

ʋʛʣʝʚʦʜʦʨʦʜʳ ʘʣʤʘʟʦʧʦʜʦʙʥʦʛʦ ʩʪʨʦʝʥʠʷ ʚ ʥʝʬʪʷʭ ʠ ʢʦʥʜʝʥʩʘʪʘʭ ʚʝʥʜ-

ʢʝʤʙʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ 303 

 

 

ɻɽʆʃʆɻʀʗ ʀ ʄʀʅɽʈɸʃʆɻʀʗ ʄɽʉʊʆʈʆɾɼɽʅʀʁ ɸʃʄɸɿɸ 

 

 

ɸʨʭʠʧʝʥʢʦʚ ɸ.ʀ., ʀʚʘʥʦʚ ɸ.ʉ., ʐʤʘʢʦʚ ʀ.ʀ.  

ʇʝʨʝʭʦʜ ʩʦʩʪʘʚʘ ʩʧʝʩʩʘʨʪʠʥ-ʛʨʦʩʩʫʣʷʨ-ʧʠʨʦʧ-ʘʣʴʤʘʥʜʠʥʘ ʚ ʧʠʨʦʧ-

ʛʨʦʩʩʫʣʷʨ-ʘʥʜʨʘʜʠʪ ʚ ʢʠʤʙʝʨʣʠʪʘʭ ʈʠʦ-ʈʘʥʯ (ɿʟʠʤʙʘʙʚʝ) 308 

ɸʬʘʥʘʩʴʝʚ ɺ.ʇ. 
ɼʘʪʠʨʦʚʢʠ ʢʠʤʙʝʨʣʠʪʦʚ U-Pb ʤʝʪʦʜʦʤ ʧʦ ʮʠʨʢʦʥʘʤ: ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ 312 

ɸʬʘʥʘʩʴʝʚ ɺ.ʇ., ʇʦʭʠʣʝʥʢʦ ʅ.ʇ.  

ʂʦʥʪʘʤʠʥʘʮʠʷ ʚ ʘʣʤʘʟʥʦʡ ʤʠʥʝʨʘʣʦʛʠʠ: ʧʫʪʠ ʠ ʟʥʘʯʝʥʠʝ 315 

ɸʬʘʥʘʩʴʝʚ ɺ.ʇ., ʋʛʘʧʴʝʚʘ ʉ.ʉ., ɹʘʙʠʯ ʖ.ɺ., ɽʣʠʩʝʝʚ ɸ.ʇ., 

ɻʦʨʷʡʥʦʚ ʉ.ɺ. 

ʆʪʨʘʞʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʘʣʤʘʟʘ ʚ ʨʘʟʥʳʭ ʤʝʪʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 319 

ɹʘʨʜʫʭʠʥʦʚ ʃ.ɼ., ʉʧʝʮʠʫʩ ɿ.ɺ.  

ʇʝʨʩʧʝʢʪʠʚʳ ʥʘʣʠʯʠʷ (ʦʙʥʘʨʫʞʝʥʠʷ) ʢʨʫʧʥʳʭ ʘʣʤʘʟʦʚ ʚ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʨʫʙʢʘʭ ʗʢʫʪʠʠ 323 
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ɻʠʙʰʝʨ ɸ.ɸ., ʄʘʣʴʢʦʚʝʮ ɺ.ɻ., ʗʢʦʚʣʝʚ ʀ.ɺ., B. Griffin , L.T. Oliveira, 

ʉʪʘʨʢʦʚʘ ʊ.ʉ., ʄʫʣʣʘʷʨʦʚʘ ʃ.ʉ., ɻʘʨʘʥʠʥ ʂ.ɺ. 

ʍʠʤʠʟʤ ʛʨʘʥʘʪʦʚ ʠʟ ʪʨʫʙʢʠ ʉʶʣʴʜʶʢʘʨʩʢʘʷ: ʧʨʠʣʦʞʝʥʠʷ ʢ ʛʣʫʙʠʥʥʦʤʫ 

ʩʪʨʦʝʥʠʶ ʠ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʚ ʤʘʥʪʠʠ 327 

ɻʦʨʝʚ ʅ.ʀ., ʂʦʣʝʩʥʠʢ ɸ.ʖ., ʅʠʢʦʣʝʥʢʦ ɽ.ʀ., ʇʨʦʮʝʥʢʦ ɽ.ɺ., 

ʉʪʘʨʦʩʪʠʥ ʇ.ɺ., ʐʘʭʫʨʜʠʥʘ ʅ.ʂ. 

ʕʨʦʟʠʦʥʥʳʡ ʩʨʝʟ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʢʠʤʙʝʨʣʠʪʦʚ ɸʣʘʢʠʪ-

ʄʘʨʭʠʥʩʢʦʛʦ ʧʦʣʷ (ɿʘʧʘʜʥʘʷ ʗʢʫʪʠʷ) 331 

ɿʠʥʯʫʢ ʅ.ʅ.  

ʆ ʩʦʩʪʘʚʝ ʠ ʛʝʥʝʟʠʩʝ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʨʦʜ 334 

ʀʚʘʥʦʚ ɸ.ʉ. 
ʇʫʟʳʨʴʢʦʚʳʝ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʘʚʦʚ ʧʠʨʦʧʦʚ  343 

ʀʚʘʥʦʚ ʄ.ɸ., ʌʝʜʦʪʦʚʘ ʄ.ɸ., ʇʨʦʪʦʧʦʧʦʚ ʌ.ʌ. 

ʅʝʢʦʪʦʨʳʝ ʪʠʧʦʤʦʨʬʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʣʤʘʟʦʚ ʠʟ ʨʦʩʩʳʧʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʄʦʣʦʜʦ 346 

ʂʝʜʨʦʚʘ ʊ.ɺ., ʃʠʧʘʰʦʚʘ ɸ.ʅ., ɹʦʛʫʰ ʀ.ʅ.  
ɸʣʤʘʟʳ ʠʟ ʨʦʩʩʳʧʝʡ ɼʘʣʜʳʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ 350 

ʂʦʥʦʛʦʨʦʚʘ ɼ.ɺ., ʂʦʚʘʣʴʯʫʢ ʆ.ɽ., ɹʘʨʜʫʭʠʥʦʚ ʃ.ɼ., ʂʝʜʨʦʚʘ ʊ.ɺ., 

ʊʦʣʩʪʦʚ ɸ.ɺ.  

çɸʣʤʘʟ-ʤʘʪʨʝʰʢʘè 354 

ʄʘʣʴʢʦʚʝʮ ɺ.ɻ., B. Griffin , L.T. Oliveira, ɼʘʢ ɸ.ʀ., ɻʠʙʰʝʨ ɸ.ɸ., 

ʗʢʦʚʣʝʚ ʀ.ɺ., ʉʝʨʦʚ ʀ.ɺ., ʄʫʣʣʘʷʨʦʚʘ ʃ.ʉ., ʉʪʘʨʢʦʚʘ ʊ.ʉ., 

ɻʘʨʘʥʠʥ ʂ.ɺ. 
ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʠ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʣʠʪʦʩʬʝʨʥʦʡ 

ʤʘʥʪʠʠ ʧʦʜ ʥʘʢʳʥʩʢʠʤ ʢʠʤʙʝʨʣʠʪʦʚʳʤ ʧʦʣʝʤ, ʩʠʙʠʨʩʢʠʡ ʢʨʘʪʦʥ 357 

ʅʠʢʦʣʝʥʢʦ ɽ.ʀ., ʄʘʣʴʢʦʚʝʮ ɺ.ɻ., ɸʬʘʥʘʩʴʝʚ ɺ.ʇ., ʗʢʦʚʣʝʚ ʀ.ɺ., 

ɹʠʣʣʝʨ ɸ.ʗ. 

ʈʝʜʢʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʠʨʦʧʦʚ ʠʟ ʛʨʘʚʝʣʠʪʦʚ ʢʘʨʥʠʡʩʢʦʛʦ ʷʨʫʩʘ 

ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ (ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ) 362 

ʆʧʘʨʠʥ ʅ.ɸ., ʆʣʝʡʥʠʢʦʚ ʆ.ɹ., ɹʘʨʘʥʦʚ ʃ.ʅ. 

ɸʧʘʪʠʪ ʠʟ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʪʨʫʙʢʠ ʄʘʥʯʘʨʳ (ʎʝʥʪʨʘʣʴʥʘʷ ʗʢʫʪʠʷ) 366 

ʆʩʪʘʧʝʥʢʦ ɼ.ɺ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʉʶʣʴʜʶʢʘʨʩʢʦʛʦ 

ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ 370 

ʇʘʚʣʫʰʠʥ ɸ.ɼ., ʉʪʝʧʝʥʱʠʢʦʚ ɼ.ɻ.  

ʂʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ ʩʠʤʤʝʪʨʠʡʥʳʝ ʠ ʢʦʤʙʠʥʘʪʦʨʥʳʝ ʪʠʧʦʤʦʨʬʥʳʝ 

ʧʨʠʟʥʘʢʠ ʜʦʜʝʢʘʵʜʨʦʠʜʦʚ ʘʣʤʘʟʘ ʠʟ ʨʦʩʩʳʧʝʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʢʠʤʙʝʨʣʠʪʦʚ ʗʢʫʪʩʢʦʡ ʘʣʤʘʟʦʥʦʩʥʦʡ 

ʧʨʦʚʠʥʮʠʠ 374 

ʇʦʭʠʣʝʥʢʦ ʅ.ʇ., ɸʬʘʥʘʩʴʝʚ ɺ.ʇ., ʊʦʣʩʪʦʚ ɸ.ɺ.  

ʉʦʩʪʦʷʥʠʝ, ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ 

ʙʘʟʳ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʪʚʝʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʃʝʥʦ-

ʍʘʪʘʥʛʩʢʦʛʦ ʨʘʡʦʥʘ ʉʠʙʠʨʩʢʦʡ ɸʨʢʪʠʢʠ 379 
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ʈʘʪʴʢʦʚ ʉ.ʉ., ʉʫʩʣʦʥʦʚ ʖ.ɺ.  

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 385 

ʉʘʣʠʭʦʚ ʈ.ʌ., ʊʦʣʩʪʦʚ ɸ.ɺ., ʊʦʤʰʠʥ ʄ.ɼ. 

ɻʝʦʢʘʨʪʠʨʦʚʘʥʠʝ ʙʘʟʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʧʣʦʰʘʜʠ ɸʣʘʢʠʪ-

ʄʘʨʭʠʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ ʧʨʠ ʧʨʦʛʥʦʟʥʦ-ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪʘʭ 

ʥʘ ʘʣʤʘʟʳ  389 

ʉʧʝʮʠʫʩ ɿ.ɺ., ʀʚʘʥʦʚ ɸ.ʉ., ɹʫʨʫʝʚʘ ʄ.ɺ. 
ɻʝʦʭʠʤʠʯʝʩʢʠʡ ʦʙʨʘʟ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʧʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʦʚ 

ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʢʠʤʙʝʨʣʠʪʦʚ ʤʝʪʦʜʦʤ ʧʣʘʟʤʝʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 394 

ʉʪʘʨʢʦʚʘ ʊ.ʉ., ʊʦʣʩʪʦʚ ɸ.ɺ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʠʢʨʦʠʣʴʤʝʥʠʪʦʚ ɺʝʨʭʥʝ-ʉʶʣʴʜʶʢʘʨʩʢʦʛʦ ʦʨʝʦʣʘ 398 

ʊʘʨʩʢʠʭ ʆ.ɺ., ɿʘʙʝʣʠʥ ɸ.ɺ., ɿʘʡʮʝʚʩʢʠʡ ʌ.ʂ., ʉʪʘʨʦʩʪʠʥ ʇ.ɺ. 

ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ çʩʣʫʯʘʡʥʳʡ ʣʝʩè ʚ ʧʨʦʛʥʦʟʥʦ-ʧʦʠʩʢʦʚʳʭ 

ʮʝʣʷʭ ʥʘ ʧʨʠʤʝʨʝ ɸʣʘʢʠʪ-ʄʘʨʭʠʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ (ʗʢʫʪʠʷ) 402 

ʊʘʨʩʢʠʭ ʆ.ɺ., ʐʘʭʫʨʜʠʥʘ ʅ.ʂ., ʉʪʘʨʦʩʪʠʥ ʇ.ɺ. 

ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʠʟʫʯʝʥʠʷ ʩʣʘʙʦʘʣʤʘʟʦʥʦʩʥʳʭ ʠ ʥʝʘʣʤʘʟʦʥʦʩʥʳʭ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʥʘ ʧʨʠʤʝʨʝ ɸʣʘʢʠʪ-ʄʘʨʭʠʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ 

ʧʦʣʷ (ʗʢʫʪʠʷ) 406 

ʌʝʜʦʨʦʚʘ ʃ.ʂ., ɹʝʩʢʨʦʚʘʥʦʚ ɺ.ɺ., ɼʴʷʯʢʦʚʩʢʘʷ ʊ.ʂ. 

ʆʙ ʦcʦʙʦʡ ʨʦʣʠ ʫʛʣʝʨʦʜʘ ʚ ʧʨʠʨʦʜʝ  410 

ʐʘʭʫʨʜʠʥʘ ʅ.ʂ., ʇʨʦʮʝʥʢʦ ɽ.ɺ.  

ʉʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʷʚʣʝʥʠʡ 

ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʚ ʧʨʝʜʝʣʘʭ ɺʠʣʶʡʩʢʦ-ʄʘʨʭʠʥʩʢʦʡ ʟʦʥʳ 

(ɿʘʧʘʜʥʘʷ ʗʢʫʪʠʷ) 415 

ʐʢʦʜʟʠʥʩʢʠʡ ɺ.ʉ. 

ʇʨʠʨʦʜʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚ ʠ ʢʘʨʙʦʥʘʪʠʪʦʚ 419 

 

 

ɻʀɼʈʆɻɽʆʃʆɻʀʗ, ɻɽʆʕʂʆʃʆɻʀʗ ʀ ʄɽʈɿʃʆʊʆɺɽɼɽʅʀɽ 
 

 

ɺʘʨʣʘʤʦʚ ʉ.ʇ., ʉʢʨʷʙʠʥ ʇ.ʅ.  

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʠʜʦʨʦʚ ʪʨʘʩʩ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ 423 

ɺʘʩʠʣʴʝʚ ʄ.ʉ.  

ʇʨʠʯʠʥʘ ʘʥʦʤʘʣʴʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɸʆʊ ʥʘʜ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʗʢʫʪʠʠ ʚ ʥʦʷʙʨʝ 2006 ʛ. 426 

ɺʘʩʠʣʴʝʚ ʄ.ʉ. 

ɼʠʥʘʤʠʢʘ ɸʆʊ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʧʦ ʜʘʥʥʳʤ Merra-2 ʟʘ ʧʝʨʠʦʜ 

1980-2018 ʛʛ. 430 

ɺʘʩʠʣʴʝʚ ʄ.ʉ. 

ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʦʪ ʛʨʦʟ ʚ ʗʢʫʪʠʠ ʧʦ 

ʜʘʥʥʳʤ Modis/Terra, Aqua & WWLLN 433 
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ɺʘʩʠʣʴʝʚʘ ɸ.ʅ., ʇʘʚʣʦʚʘ ʄ.ʈ., ʂʣʠʤʦʚʘ ʀ.ɺ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʨʠʦʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʥʠʞʥʝ-ʧʘʣʝʦʣʠʪʠʯʝʩʢʦʡ 

ʩʪʦʷʥʢʠ ʜʠʨʠʥʛ (ʎʝʥʪʨʘʣʴʥʘʷ ʗʢʫʪʠʷ) 437 

ɺʘʩʠʣʴʝʚʘ ʊ.ʀ., ʃʝʛʦʩʪʘʝʚʘ ʗ.ɹ. 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʦ-ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ 

ʧʦʯʚ ɼʘʣʜʳʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ 441 

ɻʣʷʟʥʝʮʦʚʘ ʖ.ʉ., ɿʫʝʚʘ ʀ.ʅ., ʃʠʬʰʠʮ ʉ.ʍ., ʏʘʣʘʷ ʆ.ʅ.,  

ʇʦʧʦʚʘ ʅ.ʀ.  

ʇʨʦʙʣʝʤʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ 445 

ɻʦʣʦʣʦʙʦʚʘ ɸ.ɻ., ɻʘʙʳʰʝʚʘ ɸ.ɸ. 

ʉʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʤʝʨʟʣʦʪʥʳʭ ʧʦʯʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʚʠʥʮʫ 449 

ɽʛʦʨʦʚʘ ʅ.ʄ., ɸʣʝʢʩʘʥʜʨʦʚ ɸ.ʈ., ʇʝʨʤʷʢʦʚ ʇ.ʇ. 

ʇʨʠʨʦʜʥʳʝ ʟʘʛʨʫʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ 453 

ɽʬʨʝʤʦʚ ɺ.ʅ. 

ɺʣʠʷʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʤʝʨʟʣʳʭ ʪʦʣʱ ʥʘ 

ʧʨʠʤʝʥʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 457 

ʀʚʘʥʦʚ ɺ.ɸ., ʏʞʘʥ ʊ.ʈ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ ʧʦʩʣʝ 

ʩʥʷʪʠʷ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 460 

ʀʣʴʠʥ ɸ.ɺ., ʉʠʥʯʫʢ ɽ.ɺ. 

ʇʦʧʫʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ 

ʨʘʩʩʦʣʦʚ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ 

ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʪʨʫʙʢʠ ʋʜʘʯʥʘʷ ʚ ʢʘʯʝʩʪʚʝ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ 462 

ʂʫʪʴ ɸ.ɸ., ʉʧʝʢʪʦʨ ɺ.ɺ. 

ʇʝʨʠʛʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ɸʙʘʣʘʭʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ: 

ʢʨʠʦʣʠʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʦʙʩʪʘʥʦʚʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 467 

ʃʝʛʦʩʪʘʝʚʘ ʗ.ɹ., ʐʘʜʨʠʥʦʚʘ ʆ.ɺ. 

ʄʠʛʨʘʮʠʷ ʩʦʣʝʡ ʚ ʧʨʦʬʠʣʝ ʧʦʯʚ ʠ ʪʝʭʥʦʟʝʤʦʚ ʚ ʟʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʙʲʝʢʪʦʚ ʘʣʤʘʟʦʜʦʙʳʯʠ ʚ ʗʢʫʪʠʠ 470 

ʃʝʛʦʩʪʘʝʚʘ ʗ.ɹ., ʂʦʟʣʦʚʘ ʀ.ɺ., ʇʦʧʦʚ ɺ.ʌ., ʅʦʝʚ ɼ.ʉ.  
ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʨʘʡʦʥʝ ɸʡʭʘʣʴʩʢʦʛʦ ɻʆʂʘ 474 

ʃʠʬʰʠʮ ʉ.ʍ., ɻʣʷʟʥʝʮʦʚʘ ʖ.ʉ., ʏʘʣʘʷ ʆ.ʅ., ɿʫʝʚʘ ʀ.ʅ.,  

ʇʦʧʦʚʘ ʅ.ʀ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ ʠ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ɸʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ 

(ʅʠʞʥʝʢʦʣʳʤʩʢʠʡ ʨʘʡʦʥ ʈʉ(ʗ)) ʧʦ ʫʛʣʝʚʦʜʦʨʦʜʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ  478 

ʃʳʪʢʠʥ ɺ.ʄ., ʉʳʨʦʤʷʪʥʠʢʦʚ ʀ.ʀ. 

ʈʘʟʚʠʪʠʝ ʪʝʨʤʦʢʘʨʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʖʛʦ-

ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ 482 

ʄʘʢʘʨʦʚ ɺ.ʅ. 

ɹʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ ʚ ʙʠʦʩʬʝʨʝ ʗʢʫʪʩʢʘ  486 

ʄʘʢʘʨʦʚ ɺ.ʅ., ʊʦʨʛʦʚʢʠʥ ʅ.ɺ. 

ɺʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʘʪʤʦʩʬʝʨʝ ʗʢʫʪʩʢʘ 490 
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ʅʦʚʠʢʦʚ ɼ.ɸ., ʏʝʨʥʳʭ ɸ.ɺ., ʏʝʨʪʦʚʩʢʠʭ ɽ.ʆ., ɼʫʣʴʮʝʚ ʌ.ʌ., 

ʖʨʯʠʢ ʀ.ʀ., ʍʠʣʴʢʦ ɺ.ɸ. 

ʅʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʣʘʥʪʘʥʦʠʜʦʚ ʚ ʚʝʥʜʩʢʠʭ ʨʘʩʩʦʣʘʭ 

ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ 495 

ʅʦʚʦʧʨʠʝʟʞʘʷ ɺ.ɸ., ʌʝʜʦʨʦʚ ʅ.ɸ.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʛʨʫʥʪʦʚ ʥʘ ʣʴʜʦʥʘʩʳʱʝʥʥʳʭ 

ʣʘʥʜʰʘʬʪʘʭ ʤʝʞʘʣʘʩʴʷ ʚ ʫʩʣʦʚʠʷʭ ʜʨʝʥʘʞʘ 498 

ʇʘʚʣʦʚʘ ʅ.ɸ., ʌʝʜʦʨʦʚʘ ʉ.ɺ. 

ʌʪʦʨ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ  503 

ʉʠʚʮʝʚʘ ʅ.ɽ. 

ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʦʣʠʥʳ ʊʫʡʤʘʘʜʘ (ʎʝʥʪʨʘʣʴʥʘʷ ʗʢʫʪʠʷ) 507 

ʉʦʙʘʢʠʥ ʇ.ʀ., ɻʝʨʘʩʠʤʦʚ ʗ.ʈ., ɻʦʨʦʭʦʚ ɸ.ʅ. 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʟʦʣʦʪʦ-ʫʨʘʥʦʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʃʫʥʥʦʝ ʚ ʖʞʥʦʡ ʗʢʫʪʠʠ 511 

ʉʧʝʢʪʦʨ ɺ.ɹ., ʐʝʩʪʘʢʦʚʘ ɸ.ɸ., ʊʦʨʛʦʚʢʠʥ ʗ.ʀ. 

ʂʘʨʪʘ ʧʘʨʘʤʝʪʨʦʚ ʩʣʦʷ ʛʦʜʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʨʠʦʣʠʪʦʟʦʥʳ 

ʪʝʨʨʠʪʦʨʠʡ ɺʦʩʪʦʯʥʦʡ ɸʨʢʪʠʢʠ ʈʦʩʩʠʠ ʤʘʩʰʪʘʙʘ 1:2500000 515 

ʊʘʥʘʥʘʝʚ ʅ.ʀ., ʂʦʪʦʚ ʇ.ʀ., ʅʠʢʦʣʘʝʚ ʇ. 

ʊʝʧʣʦʚʦʡ ʨʝʞʠʤ ʧʦʨʦʜ ʮʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 518 

ʊʠʭʦʥʨʘʚʦʚʘ ʗ.ɺ. 

ʃʝʜʦʛʨʫʥʪʦʚʳʝ ʞʠʣʳ 523 

ʊʦʨʛʦʚʢʠʥ ʅ.ɺ., ʄʘʢʘʨʦʚ ɺ.ʅ. 

ɿʘʛʨʷʟʥʷʶʱʠʝ ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʘʪʤʦʩʬʝʨʝ ʗʢʫʪʩʢʘ 527 

ʏʞʘʥ ɸ.ɸ. 

ʆʮʝʥʢʘ ʧʨʠʤʝʥʠʤʦʩʪʠ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʦʪʢʦʩʦʚ ʜʣʷ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʮʠʠ 

ʜʦʨʦʞʥʳʭ ʥʘʩʳʧʝʡ ʚ ʢʨʠʦʣʠʪʦʟʦʥʝ 531 

ʏʞʘʥ ʊ.ʈ., ʊʠʨʩʢʘʷ ɼ.ʉ. 

ʄʝʨʟʣʦʪʥʦ-ʛʨʫʥʪʦʚʳʝ ʫʩʣʦʚʠʷ ʥʘ ʦʙʲʝʢʪʝ çʈɹ ˉ1-ʅʎʄè 534 

ʐʘʧʦʰʥʠʢʦʚ ɻ.ʀ., ɻʘʣʘʥʠʥ ɸ.ɸ., ʉʢʨʷʙʠʥʘ ɸ.ʉ.  

ʄʝʪʦʜʠʢʘ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʡ ʜʘʪʠʨʦʚʢʠ ʀʄɿ ʉʆ ʈɸʅ 537 

 

 

ʊɽʍʅʀʂɸ ʀ ʊɽʍʅʆʃʆɻʀʗ ʈɸɿɺɽɼʂʀ ʀ ɼʆɹʓʏʀ  

ʇʆʃɽɿʅʓʍ ʀʉʂʆʇɸɽʄʓʍ 

 

 

ɹʘʪʫʛʠʥʘ ʅ.ʉ., ʊʢʘʯ ʉ.ʄ. 

ʆ ʨʠʩʢʘʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʘʣʳʭ ʫʛʦʣʴʥʳʭ ʨʘʟʨʝʟʦʚ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʠ 

ʩʫʙʘʨʢʪʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ 540 

ɹʫʨʘʢʦʚ ɸ.ʄ. 

ʉʪʘʙʠʣʠʟʘʮʠʷ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʣʣʘ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʨʦʩʩʳʧʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ 544 

ɺʠʥʦʢʫʨʦʚ ɺ.ʈ., ʄʘʪʚʝʝʚ ɸ.ʀ.  
ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʮʝʥʪʨʦʙʝʞʥʦʡ ʤʝʣʴʥʠʮʳ 547 
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ɻʨʠʛʦʨʴʝʚ ɹ.ɺ., ʉʢʨʷʙʠʥ ʈ.ʄ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥʳ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ 551 

ɼʷʛʠʣʝʚʘ ʈ.ɸ., ʉʦʢʦʣʦʚ ʂ.ʆ., ʂʫʣʷʥʜʠʥ ɻ.ɸ., ʌʝʜʦʨʦʚ ɸ.ɸ.  

ɺʦʟʤʦʞʥʦʩʪʠ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʠ ʠ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʠ ʧʦ ʚʳʷʚʣʝʥʠʶ 

ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʚ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʢʨʠʦʣʠʪʦʟʦʥʳ (ʥʘ 

ʧʨʠʤʝʨʝ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʨʘʟʨʝʟʘ) 556 

ʀʚʘʥʦʚʘ ʀ.ʂ., ʂʘʣʘʯʝʚʘ ʃ.ʇ., ʇʦʨʪʥʷʛʠʥ ɸ.ʉ., ʉʝʤʝʥʦʚ ʄ.ɽ., 

ʉʦʣʦʚʴʝʚʘ ʉ.ɸ., ʅʠʢʦʣʘʝʚ ɸ.ʀ. 

ɺʣʠʷʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʤʦʜʝʣʴʥʳʭ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʥʘ ʧʨʦʮʝʩʩʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 559 

ʂʘʡʤʦʥʦʚ ʄ.ɺ., ʂʠʩʝʣʸʚ ɺ.ɺ.  

ʉʧʦʩʦʙ ʚʦʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʪʦʣʙʦʦʙʨʘʟʥʳʭ ʮʝʣʠʢʦʚ ʚ 

ʨʦʩʩʳʧʥʳʭ ʰʘʭʪʘʭ ʢʨʠʦʣʠʪʦʟʦʥʳ 563 

ʂʘʡʤʦʥʦʚ ʄ.ɺ., ʂʠʩʝʣʸʚ ɺ.ɺ.  

ʉʧʦʩʦʙ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘ ʠʟ ʛʘʣʝ-ʵʬʝʣʴʥʳʭ ʦʪʚʘʣʦʚ 

ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʭ ʧʝʩʢʦʚ ʨʦʩʩʳʧʥʳʭ ʰʘʭʪ 

ʢʨʠʦʣʠʪʦʟʦʥʳ ʚ ʫʩʣʦʚʠʷʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 567 

ʂʘʣʘʯʝʚʘ ʃ.ʇ., ʇʦʨʪʥʷʛʠʥ ɸ.ʉ., ʀʚʘʥʦʚʘ ʀ.ʂ., ʈʦʞʠʥ ʀ.ʀ.,  

ɸʨʛʫʥʦʚʘ ʂ.ʂ. 

ʀʟʫʯʝʥʠʝ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʤʦʜʝʣʴʥʦʡ ʧʦʨʠʩʪʦʡ 

ʩʨʝʜʝ 572 

ʂʘʣʘʯʝʚʘ ʃ.ʇ., ʀʚʘʥʦʚʘ ʀ.ʂ., ʇʦʨʪʥʷʛʠʥ ɸ.ʉ., ʉʝʤʝʥʦʚ ʄ.ɽ.,  

ʉʦʣʦʚʴʝʚʘ ʉ.ɸ., ʅʠʢʦʣʘʝʚ ɸ.ʀ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʦʪ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʤʦʜʝʣʴʥʳʭ ʧʣʘʩʪʦʚʳʭ ʚʦʜ 576 

ʃʝʙʝʜʝʚ ʀ.ʌ., ʆʩʠʧʦʚ ɼ.ɸ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʦʣʦʪʘ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ 

ʙʘʨʘʙʘʥʥʦʡ ʰʘʨʦʚʦʡ ʤʝʣʴʥʠʮʳ 580 

ʅʠʢʦʣʘʝʚ ɸ.ʀ., ʇʦʨʪʥʷʛʠʥ ɸ.ʉ., ʂʘʣʘʯʝʚʘ ʃ.ʇ., ʉʦʣʦʚʴʝʚʘ ʉ.ɸ. 
ʀʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʉ2-ʉ4 ʧʨʠ 

ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʛʠʜʨʘʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʆʪʨʘʜʥʠʥʩʢʦʛʦ ɻʂʄ ʚ 

ʧʣʘʩʪʦʚʳʭ ʚʦʜʘʭ ʭʣʦʨʠʜʥʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʪʠʧʘ 584 

ʆʚʯʠʥʥʠʢʦʚ ʅ.ʇ., ɼʘʤʙʫʝʚ ɹ.ʀ., ɿʳʨʷʥʦʚ ʀ.ɺ. 

ʆ ʧʨʠʯʠʥʘʭ ʥʠʟʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʩʝʢʮʠʦʥʥʳʭ ʥʘʩʦʩʦʚ 

ʧʦʜʟʝʤʥʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʨʫʜʥʠʢʦʚ  588 

ʇʦʧʦʚ ɺ.ʌ. 

ʇʨʦʛʥʦʟ ʧʨʦʮʝʩʩʘ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʦʣʠʜʠʩʧʝʨʩʥʦʛʦ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 591 

ʉʝʤʝʥʦʚ ʄ.ɽ., ʇʦʨʪʥʷʛʠʥ ɸ.ʉ.  

ʀʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠʟ ʣʴʜʘ 

ʨʘʟʣʠʯʥʦʡ ʜʠʩʧʝʨʩʥʦʩʪʠ 595 

ʉʝʤʝʥʦʚ ʄ.ɽ., ʂʘʣʘʯʝʚʘ ʃ.ʇ., ʀʚʘʥʦʚʘ ʀ.ʂ., ʈʦʞʠʥ ʀ.ʀ.,  

ɸʨʛʫʥʦʚʘ ʂ.ʂ., ʇʦʨʪʥʷʛʠʥ ɸ.ʉ., ʉʦʣʦʚʴʝʚʘ ʉ.ɸ., ʅʠʢʦʣʘʝʚ ɸ.ʀ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʦʜʥʳʭ ʩʠʩʪʝʤʘʭ, 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʜʦʙʳʯʝ ʥʝʬʪʠ ʠ ʛʘʟʘ 599 
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ʌʝʜʦʨʦʚ ɺ.ʀ., ɻʘʚʨʠʣʦʚ ɺ.ʃ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʨʘʟʨʝʟʘʭ ʚ ʩʦʩʪʘʚʝ ʮʝʧʦʯʢʠ 

ʧʦʩʪʘʚʦʢ ʫʛʣʷ ʚ ʫʜʘʣʝʥʥʳʝ ʨʘʡʦʥʳ ʈʉ(ʗ)  603 

ʌʝʜʦʨʦʚ ʃ.ʅ., ʌʝʜʦʨʦʚ ʀ.ɺ. 

ɹʫʨʦʚʘʷ ʢʦʨʦʥʢʘ ʩ ʢʣʠʥʦʤ ʚ ʧʨʦʤʳʚʦʯʥʦʤ ʧʘʟʫ ʠ ʫʚʝʣʠʯʝʥʥʳʤ ʯʠʩʣʦʤ 

ʨʝʟʮʦʚ 607 

ʍʦʶʪʘʥʦʚ ɽ.ɸ., ɻʘʚʨʠʣʦʚ ɺ.ʃ. 
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EVOLUTION OF GLOBAL PALEOGEOGRAPHY AND 
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Annotation. The evolution of paleogeography and 

paleobiogeography of the Earth from the Late Triassic to the Late 

Jurassic for articulate brachiopods is traced. It was established, 

that all modern oceans were laid on the continental crust, and 

until the beginning of the Late Triassic, all marine basins on 

Earth were shallow, epicontinental. The oceanization, which 

began in the Late Triassic and grew in the Jurassic. 

Paleobiogeography was developed based on the analysis of 

geographical distribution, identification of centers of origin and 

migration of the brachiopods. Three superrealms have been 

distinguished: Equatorial, Boreal, and Notal, within which areas, 

provinces and district are established. It has been established that 

the west of the Tetiyan Realm remained the main center of birth 

for 58 million years. 

Key words: global paleogeography, paleogeography, Triassic, 

Jurassic, brachiopods. 
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1. ɺʚʝʜʝʥʠʝ 

ʕʚʦʣʶʮʠʷ ʛʣʦʙʘʣʴʥʦʡ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʠ ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʠ ʤʝʟʦʟʦʷ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʥʘʤʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʫʙʣʠʢʘʮʠʷʭ ʠ ʢʦʥʬʝʨʝʥʮʠʷʭ [1]. ɺ 

ʢʦʥʮʝ ʪʨʠʘʩʘ ʥʘʰʘ ʧʣʘʥʝʪʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʝʤʷ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘʤʠ: 

ɸʬʘʣʠʝʡ, ʇʘʮʠʬʠʜʦʡ ʠ ɸʨʘʟʠʝʡ, ʠ ʜʚʫʤʷ ʢʦʥʪʠʥʝʥʪʘʤʠ ʥʘ ʩʝʚʝʨʥʦʤ ï 

ɻʠʧʝʨʙʦʨʝʝʡ ʠ ʶʞʥʦʤ ʧʦʣʶʩʝ ï ɸʥʪʘʨʢʪʠʜʦʡ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʩʫʰʠ ʥʘ 

ʤʝʩʪʝ ʦʢʝʘʥʘ ʇʘʣʝʦʧʘʮʠʬʠʢʘ ʟʘʧʘʜʥʝʝ ʘʨʭʠʧʝʣʘʛʘ ɸʣʝʢʩʘʥʜʨ, ʥʘʯʠʥʘʷ ʩ 

ʨʘʥʥʝʛʦ ʧʘʣʝʦʟʦʷ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ɸ. ʀʨʜʣʠ. ʕʪʦʪ ʪʝʟʠʩ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʘʭʦʜʢʘʤʠ ʛʘʣʝʢ ʠ ʚʘʣʫʥʦʚ ʛʨʘʥʠʪʦʠʜʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʝ ʦʪʩʫʪʩʪʚʫʶʪ ʚʦʩʪʦʯʥʝʝ ʘʨʭʠʧʝʣʘʛʘ ɸʣʝʢʩʘʥʜʨ, ʘ ʪʘʢʞʝ 

ʟʝʨʥʘʤʠ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʩʣʦʠʩʪʦʩʪʠ ʚ ʤʦʱʥʳʭ ʧʣʘʩʪʘʭ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʙʣʠʞʥʝʛʦ ʧʝʨʝʥʦʩʘ. ɺ ʧʫʙʣʠʢʘʮʠʷʭ ʇʨʦʥʠʥʘ ɸ.ɸ. 

ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʠ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʧʦ ʦʙʝʠʤ 

ʩʪʦʨʦʥʘʤ ɸʤʝʨʠʢ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʤʫ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʥʝ ʠʤʝʶʪ 

ʘʥʘʣʦʛʦʚ ʥʘ ʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʝ 

ɺʘʩʠʣʴʝʚʳʤ ɹ.ʀ., ʏʦʡʝʤ ɼ.ʈ., ʃʦʤʘʢʠʥʳʤ ʀ.ʕ. ʇʨʦʥʠʥʳʤ ɸ.ɸ, ʈʫʜʠʯʝʤ 

ɽ.ʄ., ʆʨʣʝʥʢʦʤ ɺ.ɺ, ɹʣʶʤʘʥʦʤ ɹ.ɸ. ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʊʠʭʠʡ, 

ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʠ ʀʥʜʠʡʩʢʠʡ ʦʢʝʘʥʳ ʟʘʣʦʞʠʣʠʩʴ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʢʦʨʝ, ʘ ʦʢʝʘʥʠʟʘʮʠʷ ʥʘʯʘʣʘʩʴ ʚ ʧʦʟʜʥʝʤ ʪʨʠʘʩʝ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʪ.ʝ. ʦʢʝʘʥʦʚ ʜʦ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ, ʘ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʳ ʠ ʢʦʥʪʠʥʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʤʝʣʢʦʚʦʜʥʳʤʠ 

ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʤʦʨʩʢʠʤʠ ʙʘʩʩʝʡʥʘʤʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʰʠʨʠʥʦʡ 

1500-3500 ʢʤ (ʨʠʩʫʥʦʢ 1). ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʧʦʷʩʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ 

ʦʙʫʩʣʦʚʠʣʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʧʦʟʜʥʝʤ ʪʨʠʘʩʝ ʪʨʝʭ ʧʘʣʝʦʙʠʟʦʦʭʦʨʠʡ ï 

ʕʢʚʘʪʦʨʠʘʣʴʥʦʡ, ɹʦʨʝʘʣʴʥʦʡ ʠ ʅʦʪʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʝʡ. ʊʘʢʘʷ 

ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʘʣʝʦʙʠʟʦʦʭʦʨʠʡ ʩʦʭʨʘʥʷʣʘʩʴ ʦʪ ʧʦʟʜʥʝʛʦ ʪʨʠʘʩʘ ʜʦ 

ʧʦʟʜʥʝʡ ʶʨʳ. ɺʥʫʪʨʠ ʥʠʭ ʚʳʜʝʣʝʥʳ: ʦʙʣʘʩʪʠ, ʧʨʦʚʠʥʮʠʠ, ʩʫʙʧʨʦʚʠʥʮʠʠ 

ʠ ʨʘʡʦʥʳ. ʅʘʠʙʦʣʴʰʝʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ 

ʩʦʭʨʘʥʷʣʦʩʴ ʥʘ ʟʘʧʘʜʝ ʊʝʪʠʩʘ.  

 

2. ʆʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺ ʧʦʟʜʥʝʤ ʪʨʠʘʩʝ ʚ ʕʢʚʘʪʦʨʠʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ɸʣʴʧʠʡʩʢʘʷ, 

ʂʨʳʤʩʢʦ-ɻʠʤʘʣʘʡʩʢʘʷ, ʀʥʜʦ-ʄʝʣʘʥʝʟʠʡʩʢʦ-ʂʠʪʘʡʩʢʘʷ, ɿʘʧʘʜʥʦ-ʉʝʚʝʨʦ-

ɸʤʝʨʠʢʘʥʩʢʘʷ ʠ ɿʘʧʘʜʥʦ-ʖʞʥʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ ʦʙʣʘʩʪʠ (ʨʠʩʫʥʦʢ 1).  

ʇʘʣʝʦʛʝʦʛʨʘʬʠʷ ɿʝʤʣʠ ʚ ʵʪʫ ʵʧʦʭʫ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʝʤʷ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘʤʠ ï ɸʬʘʣʠʝʡ, ʇʘʮʠʬʠʜʦʡ ʠ ɸʨʘʟʠʝʡ ï ʠ ʜʚʫʤʷ 

ʢʦʥʪʠʥʝʥʪʘʤʠ ï ɻʠʧʝʨʙʦʨʝʝʡ ʠ ɸʥʪʘʨʢʪʠʜʦʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ 
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ʤʝʣʢʦʚʦʜʥʳʤʠ ʰʝʣʴʬʦʚʳʤʠ ʙʘʩʩʝʡʥʘʤʠ. ɺʳʜʝʣʝʥʳ ʪʨʠ ʧʘʣʝʦʟʦʦʭʦʨʠʠ 

ʚʳʩʰʝʛʦ ʨʘʥʛʘ: ʕʢʚʘʪʦʨʠʘʣʴʥʘʷ, ɹʦʨʝʘʣʴʥʘʷ ʠ ʅʦʪʘʣʴʥʳʝ ʥʘʜʦʙʣʘʩʪʠ. 

ʕʢʚʘʪʦʨʠʘʣʴʥʘʷ ʥʘʜʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʚʳʩʰʠʤ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ɸʣʴʧʠʡʩʢʦ-

ʄʝʣʘʥʝʟʠʡʩʢʦ-ʂʠʪʘʡʩʢʫʶ, ɿʘʧʘʜʥʦ-ʖʞʥʦ-ɸʤʝʨʠʢʘʥʩʢʫʶ ʙʠʦʛʝʦʛʨʘʬʠ-

ʯʝʩʢʠʝ ʦʙʣʘʩʪʠ ʠ ʄʘʜʘʛʘʩʢʘʨʩʢʠʡ ʨʘʡʦʥ. ɺ ʝʝ ʩʦʩʪʘʚ ʚʭʦʜʠʣʠ ʅʝʚʘʜʩʢʘʷ 

ʧʨʦʚʠʥʮʠʷ ɿʘʧʘʜʥʦ-ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʅʦʚʦʢʘʣʝʜʦʥʩʢʘʷ 

ʧʨʦʚʠʥʮʠʷ ʅʦʚʦʟʝʣʘʥʜʩʢʦ-ʅʦʚʦʢʘʣʝʜʦʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʧʨʝʜʝʣʘʭ 

ɸʣʴʧʠʡʩʢʦ-ʄʝʣʘʥʝʟʠʡʩʢʦ-ʂʠʪʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʜʝʣʝʥʳ ɸʣʴʧʠʡʩʢʦ-

ʂʘʚʢʘʟʩʢʘʷ, ʄʝʣʘʥʝʟʠʡʩʢʘʷ ʠ ʂʠʪʘʡʩʢʦ-ʗʧʦʥʩʢʘʷ ʧʨʦʚʠʥʮʠʠ. ɺ ʩʦʩʪʘʚʝ 

ɹʦʨʝʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʳ ʉʠʙʠʨʩʢʦ-ɸʣʷʩʢʠʥʩʢʘʷ ʠ ɿʘʧʘʜʥʦ-

ʂʘʥʘʜʩʢʘʷ ʦʙʣʘʩʪʠ. ʆʙʦʩʦʙʣʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥ ɻʨʝʥʣʘʥʜʩʢʠʡ 

ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʘʡʦʥ. ʂ ʅʦʪʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ ʦʪʥʦʩʠʪʩʷ ʪʦʣʴʢʦ 

ʅʦʚʦʟʝʣʘʥʜʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʅʦʚʦʟʝʣʘʥʜʩʢʦ-ʅʦʚʦʢʘʣʝʜʦʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɺ ʪʦʘʨʩʢʦʤ ʚʝʢʝ ʧʘʣʝʦʛʝʦʛʨʘʬʠʷ ɿʝʤʣʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ. ɹʦʨʝʘʣʴʥʳʡ 

ʙʘʩʩʝʡʥ ʚ ʵʪʦ ʚʨʝʤʷ ʩʦʝʜʠʥʷʣʩʷ ʩ ʊʝʪʠʯʝʩʢʠʤ ʙʘʩʩʝʡʥʦʤ ʯʝʨʝʟ ʟʘʧʘʜʥʳʡ ʠ 

ʚʦʩʪʦʯʥʳʡ ʧʨʦʣʠʚʳ. ɺ ʕʢʚʘʪʦʨʠʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ɸʣʴʧʠʡʩʢʦ-ʄʝʣʘʥʝʟʠʡʩʢʦ-ʂʠʪʘʡʩʢʘʷ ʠ ɿʘʧʘʜʥʦ-ʖʞʥʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ 

ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ, ʧʝʨʚʘʷ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ɸʣʴʧʠʡʩʢʦ-

ʂʘʚʢʘʟʩʢʫʶ, ʂʠʪʘʡʩʢʦ-ʗʧʦʥʩʢʫʶ ʠ ʄʝʣʘʥʝʟʠʡʩʢʫʶ ʧʨʦʚʠʥʮʠʠ. 

ɸʣʴʧʠʡʩʢʦ-ʂʘʚʢʘʟʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ɽʚʨʦʧʝʡʩʢʦʡ, ʉʝʚʝʨʦ-

ɸʬʨʠʢʘʥʩʢʦʡ ʠ ʂʨʳʤʩʢʦ-ʂʘʚʢʘʟʩʢʦ-ɸʨʘʚʠʡʩʢʦʡ ʩʫʙʧʨʦʚʠʥʮʠʷʤʠ. ɺ 

ɹʦʨʝʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ ʚʳʜʝʣʝʥʳ ʉʠʙʠʨʩʢʦ-ɸʣʷʩʢʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ʠ 

ɿʘʧʘʜʥʦ-ʂʘʥʘʜʩʢʦʡ ʧʨʦʚʠʥʮʠʝʡ ɿʘʧʘʜʥʦ-ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʅʝʚʘʜʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ɿʘʧʘʜʥʦ-ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʭʦʜʠʪ ʚ 

ʕʢʚʘʪʦʨʠʘʣʴʥʫʶ ʥʘʜʦʙʣʘʩʪʴ. ʅʦʚʦʟʝʣʘʥʜʩʢʦ-ʅʦʚʦʢʘʣʝʜʦʥʩʢʘʷ ʦʙʣʘʩʪʴ 

ʚʢʣʶʯʝʥʘ ʚ ʅʦʪʘʣʴʥʫʶ ʥʘʜʦʙʣʘʩʪʴ. 

ɺ ʩʨʝʜʥʝʡ ʶʨʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʟʜʥʠʤ ʪʨʠʘʩʦʤ ʠ ʨʘʥʥʝʡ ʶʨʦʡ, ʧʣʦʱʘʜʴ 

ʤʦʨʩʢʠʭ ʙʘʩʩʝʡʥʦʚ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʠ ʠʟʤʝʥʠʣʘʩʴ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʢʦʥʪʠʥʝʥʪʦʚ. ɺʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ 

ʚʦʟʥʠʢʘʝʪ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ, ʢʦʪʦʨʳʡ ʩʦʝʜʠʥʷʝʪ ɹʦʨʝʘʣʴʥʳʡ ʠ ʊʝʪʠʯʝʩʢʠʡ 

ʙʘʩʩʝʡʥʳ. ʄʦʨʩʢʦʡ ʙʘʩʩʝʡʥ, ʢʦʪʦʨʳʡ ʟʘʣʦʞʠʣʩʷ ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʢʨʘʷ 

ɸʬʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ, ʩʦʝʜʠʥʠʣʩʷ ʩ ɸʥʪʘʨʢʪʠʯʝʩʢʠʤ ʙʘʩʩʝʡʥʦʤ ʠ 

ʩʚʦʝʡ ʘʢʚʘʪʦʨʠʝʡ ʨʘʟʜʝʣʠʣ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪ ɸʬʘʣʠʶ ʥʘ ʜʚʘ ʢʦʥʪʠʥʝʥʪʘ ï 

ʃʝʤʫʨʠʜʫ ʠ ɸʪʣʘʥʪʠʜʫ. ɺ ʩʨʝʜʥʝʡ ʶʨʝ (ʘʘʣʝʥ-ʢʝʣʣʦʚʝʡ) ʧʘʣʝʦʛʝʦʛʨʘʬʠʷ 

ɿʝʤʣʠ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘʤʠ ï ʇʘʮʠʬʠʜʦʡ ʠ 

ɸʨʘʟʠʝʡ ï ʠ ʯʝʪʳʨʴʤʷ ʢʦʥʪʠʥʝʥʪʘʤʠ ï ɸʪʣʘʥʪʠʜʦʡ, ʃʝʤʫʨʠʜʦʡ, 

ɻʠʧʝʨʙʦʨʝʝʡ ʠ ɸʥʪʘʨʢʪʠʜʦʡ. ɹʦʨʝʘʣʴʥʳʡ ʙʘʩʩʝʡʥ ʩʦʝʜʠʥʷʣʩʷ ʩ 
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ʊʝʪʠʯʝʩʢʠʤ ï ʟʘʧʘʜʥʳʤ, ʚʦʩʪʦʯʥʳʤ ʧʨʦʣʠʚʘʤʠ ʠ ʈʫʩʩʢʠʤ ʤʦʨʝʤ. 

ɸʥʪʘʨʢʪʠʯʝʩʢʠʡ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ ʠʤʝʣ ʦʙʱʠʝ ʩʚʷʟʠ ʩ ʙʘʩʩʝʡʥʘʤʠ, 

ʢʦʪʦʨʳʝ ʦʢʨʫʞʘʣʠ ʇʘʮʠʬʠʜʫ. C ʊʝʪʠʯʝʩʢʠʤ ʙʘʩʩʝʡʥʦʤ ʦʥ ʩʦʦʙʱʘʣʩʷ 

ʪʘʢʞʝ ʤʦʨʩʢʠʤ ʙʘʩʩʝʡʥʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʪʷʛʠʚʘʣʩʷ ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ 

ʩʢʣʦʥʘ ɸʬʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ. ʕʢʚʘʪʦʨʠʘʣʴʥʘʷ ʥʘʜʦʙʣʘʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʊʝʪʠʯʝʩʢʦʡ, ʅʦʚʦʟʝʣʘʥʜʩʢʦ-ʅʦʚʦʢʘʣʝʜʦʥʩʢʦʡ ʠ ɿʘʧʘʜʥʦ-

ʖʞʥʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ ʦʙʣʘʩʪʷʤʠ (Realm), ʚ ʩʦʩʪʘʚʝ ʧʝʨʚʦʡ ʚʳʜʝʣʷʶʪʩʷ 11 

ʧʨʦʚʠʥʮʠʡ. ɺ ʩʦʩʪʘʚʝ ɹʦʨʝʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʘ ʉʠʙʠʨʩʢʦ-

ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʩ ʯʝʪʳʨʴʤʷ ʧʨʦʚʠʥʮʠʷʤʠ: ʉʠʙʠʨʩʢʦʡ, 

ɿʘʧʘʜʥʦ-ʂʘʥʘʜʩʢʦʡ, ʅʝʚʘʜʩʢʦʡ ʠ ɻʨʝʥʣʘʥʜʩʢʦʡ. ɺ ʩʦʩʪʘʚʝ ʅʦʪʘʣʴʥʦʡ 

ʥʘʜʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʘ ɸʥʪʘʨʢʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ. 

ɺ ʧʦʟʜʥʝʡ ʶʨʝ (ʦʢʩʬʦʨʜ-ʚʦʣʛʘ/ʪʠʪʦʥ) ʧʘʣʝʦʛʝʦʛʨʘʬʠʷ ɿʝʤʣʠ ʙʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘʤʠ ʇʘʮʠʬʠʜʦʡ ʠ ɸʨʘʟʠʝʡ, ʧʦʩʣʝʜʥʠʡ ʙʳʣ 

ʨʘʩʯʣʝʥʝʥ ʥʘ ʪʨʠ ʯʘʩʪʠ ʤʝʣʢʦʚʦʜʥʳʤʠ ʤʦʨʷʤʠ, ʠ ʯʝʪʳʨʴʤʷ ʢʦʥʪʠʥʝʥʪʘʤʠ 

ï ɸʪʣʘʥʪʠʜʦʡ, ʃʝʤʫʨʠʜʦʡ, ɻʠʧʝʨʙʦʨʝʝʡ ʠ ɸʥʪʘʨʢʪʠʜʦʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʤʝʣʢʦʚʦʜʥʳʤʠ ʰʝʣʴʬʦʚʳʤʠ ʤʦʨʩʢʠʤʠ ʙʘʩʩʝʡʥʘʤʠ. 

ɸʥʪʘʨʢʪʠʯʝʩʢʠʡ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ ʠʤʝʣ ʦʙʱʠʝ ʩʚʷʟʠ ʩ ʙʘʩʩʝʡʥʘʤʠ, 

ʢʦʪʦʨʳʝ ʦʢʨʫʞʘʣʠ ʇʘʮʠʬʠʜʫ. C ʊʝʪʠʩʦʤ ʦʥ ʩʦʦʙʱʘʣʩʷ ʤʦʨʩʢʠʤ 

ʙʘʩʩʝʡʥʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʪʷʛʠʚʘʣʩʷ ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʢʨʘʷ ɸʬʨʠʢʘʥʩʢʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘ. ɿʘʧʦʣʥʝʥʷʶʪʩʷ ʚʦʜʦʡ ʚʥʫʪʨʝʥʥʠʭ ʚʧʘʜʠʥ ʇʘʮʠʬʠʜʳ ʠ 

ʄʝʢʩʠʢʘʥʩʢʘʷ ʢʦʪʣʦʚʠʥʘ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ. ʄʦʨʝ ʪʨʘʥʩʛʨʝʩʩʠʨʫʝʪ 

ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʖʞʥʦʡ ɸʬʨʠʢʠ. ɺʥʫʪʨʠ ʕʢʚʘʪʦʨʠʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ 

ʫʩʪʘʥʦʚʣʝʥʳ: ɸʣʴʧʠʡʩʢʦ-ʄʝʣʘʥʝʟʠʡʩʢʦ-ʂʠʪʘʡʩʢʘʷ (ʊʝʪʠʯʝʩʢʘʷ), ɿʘʧʘʜʥʦ-

ʖʞʥʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ ʠ ʅʦʚʦʟʝʣʘʥʜʩʢʦ-ʅʦʚʦʢʘʣʝʜʦʥʩʢʘʷ, ʦʙʣʘʩʪʠ. ʇʝʨʚʘʷ 

ʠʟ ʥʠʭ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ ʜʝʩʷʪʴ ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ: ɺ 

ʩʦʩʪʘʚʝ ɹʦʨʝʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ ʚʳʜʝʣʝʥʳ ʉʝʚʝʨʦ-ʋʨʘʣʴʩʢʦ-ʉʠʙʠʨʩʢʘʷ, 

ʈʫʩʩʢʘʷ ʠ ɿʘʧʘʜʥʦ-ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ ʠ 

ɻʨʝʥʣʘʥʜʩʢʠʡ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʘʡʦʥ. ʖʞʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʈʫʩʩʢʦʡ ʠ 

ɿʘʧʘʜʥʦ-ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ ʦʙʣʘʩʪʝʡ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʦʥʝ 

ʵʢʦʪʦʥʘ ɹʦʨʝʘʣʴʥʦʡ ʠ ʕʢʚʘʪʦʨʠʘʣʴʥʦʡ ʥʘʜʦʙʣʘcʪʝʡ. ɺ ʅʦʪʘʣʴʥʦʡ 

ʥʘʜʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥ ɸʥʪʘʨʢʪʠʯʝʩʢʠʡ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʘʡʦʥ. 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʳ ʛʣʦʙʘʣʴʥʦʡ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ 

ʧʦʟʜʥʝʛʦ ʪʨʠʘʩʘ ï ʶʨʳ ʧʦ ʙʨʘʭʠʦʧʦʜʘʤ. 1ï6 ï ʛʨʘʥʠʮʳ: 1 ï ʥʘʜʦʙʣʘʩʪʝʡ, 2 

ï ʦʙʣʘʩʪʝʡ, 3 ï ʧʨʦʚʠʥʮʠʡ, 4 ï ʨʘʡʦʥʦʚ. 

 

3. ɺʳʚʦʜʳ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʦʢʝʘʥʳ ʟʘʣʦʞʠʣʠʩʴ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ ʠ ʜʦ ʥʘʯʘʣʘ ʧʦʟʜʥʝʛʦ ʪʨʠʘʩʘ ʚʩʝ ʤʦʨʩʢʠʝ ʙʘʩʩʝʡʥʳ 

ʥʘ ɿʝʤʣʝ ʙʳʣʠ ʤʝʣʢʦʚʦʜʥʳʤʠ, ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ. ʆʢʝʘʥʠʟʘʮʠʷ, 

ʥʘʯʘʚʰʘʷʩʷ ʚ ʧʦʟʜʥʝʤ ʪʨʠʘʩʝ ʠ ʥʘʨʘʩʪʘʣʘ ʚ ʶʨʝ. ɺʳʜʝʣʝʥʦ ʪʨʠ 

ʥʘʜʦʙʣʘʩʪʠ: ʕʢʚʘʪʦʨʠʘʣʴʥʘʷ, ɹʦʨʝʘʣʴʥʘʷ ʠ ʅʦʪʘʣʴʥʘʷ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ 

ʫʩʪʘʥʦʚʣʝʥʳ ʦʙʣʘʩʪʠ, ʧʨʦʚʠʥʮʠʠ, ʩʫʙʧʨʦʚʠʥʮʠʠ ʠ ʨʘʡʦʥʳ. ʋʩʪʘʥʦʚʣʝʥʦ, 
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ʯʪʦ ʛʣʘʚʥʳʤ ʮʝʥʪʨʦʤ ʨʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 58 ʤʣʥ. ʣʝʪ 

ʦʩʪʘʚʘʣʩʷ ʟʘʧʘʜ ʊʝʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ 

ʠ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʦ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ. 
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Annotacion. It is proposed to introduce the following 

biostratigraphic subdivisions for brachiopods into the regional 

stratigraphic scheme of the Upper Triassic - Jurassic of East 

Siberian Platform and Northeast Asia: Costspiriferna asiatica 

(Upper Triassic, Ratian, Byrandian regiostage), layers with 

Piarorhynchia pomtyroli omolonensis (Sinemiurian), layers with 

Rudirhynchus najanensis (upper Plainsbachian), layers with 

Tetrarhynchia yacutica (Toarcian), layers with Gigantorhys 

jacuticus (Aalenian), layers with Ptilorhynchia anabarensis 

(Bajosian), layers with Ptilorhynchia exigua (Lower Batonian), 

layers with Holcorhynchia laevis (Upper Batonian), layers with 

Boreiothyris pelecypodaeformis (Callovian, Oxfordian), layers 

with Ptilorhynchia lenaensis (Kimmeridgian), layers with 

Fissirhynchia micropteryx (Lower Volgian), layers with 

Lenothyris ovalis (Upper Volgian). 

Key words: regional stratigraphic scheme, Upper Triassic, 

Jurassic, Siberian platform, Northeast Asia. 

 

1. ɺʚʝʜʝʥʠʝ 

ʇʨʦʰʣʦ ʫʞʝ ʦʢʦʣʦ ʜʚʘʜʮʘʪʠ ʣʝʪ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʚʝʱʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ 

ʋʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʩʭʝʤʳ ʪʨʠʘʩʦʚʳʭ ʠ ʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ [1]. ɿʘ ʵʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʧʘʣʝʦʥʪʦʣʦʛʠʠ, ʩʪʨʘʪʠʛʨʘʬʠʠ, 

ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʠ ʠ ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʠ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʵʪʦʛʦ 

ʨʝʛʠʦʥʘ [2-4]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ ʨʘʙʦʪ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʪʦʨʠʷ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʥʝʨʘʟʨʳʚʥʦ 

ʩʚʷʟʘʥʘ ʩ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʦʤ ɸʟʠʠ. ʅʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʩʫʪʩʪʚʦʚʘʣ 

ʦʢʝʘʥʠʯʝʩʢʠʡ ʙʘʩʩʝʡʥ [3]. ɹʦʨʝʘʣʴʥʳʡ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ ʙʳʣ 

ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ, ʪʝʧʣʳʤ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʛʣʝʥʜʦʥʠʪʳ ʥʝ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ ʧʦʭʦʣʦʜʘʥʠʷ, ʦʥʠ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʦʩʘʜʢʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʚʦʜʳ 

ʙʦʣʝʝ +400 [5]. ʅʝ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʛʣʫʙʦʢʦʚʦʜʥʦʩʪʠ ʠ ʥʘʣʠʯʠʝ 

ʢʨʝʤʥʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ. ʇʦ ʜʘʥʥʳʤ ʗ.ʕ. ʖʜʦʚʠʯʘ ʠ ʄ.ʇ. ʂʵʪʨʠʩ [6] 
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ʠʩʪʦʯʥʠʢʦʤ ʢʨʝʤʥʝʟʝʤʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠ ʩʠʣʠʢʘʪʳ, ʢʦʛʜʘ ʚ ʧʨʦʮʝʩʩʝ 

ʢʘʪʘʛʝʥʝʟʘ ʧʨʦʠʩʭʦʜʠʪ ʙʝʥʪʦʥʠʟʘʮʠʷ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ ʩ 

ʧʨʝʚʨʘʱʝʥʠʝʤ ʝʛʦ ʚ ʩʤʝʢʪʠʪ. ʀʟʙʳʪʦʯʥʳʡ ʢʨʝʤʥʝʟʝʤ ʧʨʠ ʵʪʦʤ 

ʩʙʨʘʩʳʚʘʝʪʩʷ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʦʢʨʝʤʥʝʥʠʝ ʚʤʝʱʘʶʱʠʭ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʪʘʚʱʠʢʦʤ ʢʨʝʤʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠ 

ʧʣʘʥʢʪʦʥʥʳʝ ʢʨʝʤʥʠʩʪʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ [7]. ɺ ʩʣʫʯʘʝ ʟʘʤʦʨʦʚ ʦʥʠ 

ʤʦʛʣʠ ʬʦʨʤʠʨʦʚʘʪʴ ʢʨʝʤʥʠʩʪʳʝ ʦʩʘʜʢʠ ʠ ʥʘ ʤʝʣʢʦʤ ʰʝʣʴʬʝ.  

 

2. ʆʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ɸʚʪʦʨʳ ʥʘʤʝʨʝʥʥʦ ʥʝ ʧʨʠʚʦʜʷʪ ʜʚʫʩʪʦʨʦʥʥʶʶ ʩʭʝʤʫ ʧʦʛʦʨʠʟʦʥʪʥʦʛʦ 

ʨʘʩʯʣʝʥʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʵʪʘʧʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʬʘʫʥʳ ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʧʦ 

ʚʩʝʤʫ ɹʦʨʝʘʣʴʥʦʤʫ ʙʘʩʩʝʡʥʫ ʠ ʩʭʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʝʜʠʥʦʡ. ɺ 

ʤʝʣʢʦʚʦʜʥʳʭ ʙʝʥʪʦʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ ʠ ʶʨʳ 

ʛʦʩʧʦʜʩʪʚʦʚʘʣʠ ʜʚʫʩʪʚʦʨʢʠ. ɹʨʘʭʠʦʧʦʜʳ ʠʛʨʘʣʠ ʙʦʣʝʝ ʩʢʨʦʤʥʫʶ ʨʦʣʴ ʠ 

ʧʦʵʪʦʤʫ ʥʝ ʚʦʰʣʠ ʚ ʙʦʨʝʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ, ʭʦʪʷ ʚ ʥʝʢʦʪʦʨʳʭ ʠʥʪʝʨʚʘʣʘʭ 

ʨʘʟʨʝʟʘ ʦʥʠ ʧʨʝʦʙʣʘʜʘʶʪ. ɸʚʪʦʨʳ ʥʘ ʘʥʘʣʠʟʝ ʩʚʦʠʭ ʤʘʪʝʨʠʘʣʘʭ ʠ 

ʧʫʙʣʠʢʘʮʠʠ ɸ.ʉ. ɼʘʛʠʩʘ [1968] ʨʘʟʨʘʙʦʪʘʣʠ ʩʭʝʤʫ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ 

ʨʘʩʯʣʝʥʝʥʠʷ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʪʨʠʘʩʘ ʠ ʶʨʳ ʧʦ ʙʨʘʭʠʦʧʦʜʘʤ (ʪʘʙʣʠʮʘ 1, 2). 

 

3. ɺʳʚʦʜʳ 

ɺ ʨʝʛʠʦʥʘʣʴʥʫʶ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʩʭʝʤʫ ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ ï ʶʨʳ 

ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ɸʟʠʠ ʚʚʝʜʝʥʳ 

ʙʠʦʩʪʨʘʪʦʥʳ ʧʦ ʙʨʘʭʠʦʧʦʜʘʤ: ʟʦʥʘ Costspiriferna asiatica (ʚʝʨʭʥʠʡ ʪʨʠʘʩ, 

ʨʵʪʩʢʠʡ ʷʨʫʩ, ʙʳʨʘʥʜʷʥʩʢʠʡ ʨʝʛʠʦʷʨʫʩ), cʣʦʠ ʩ Piarorhynchia pomtyroli 

(ʛʝʪʪʘʥʛ), cʣʦʠ ʩ Ochotorhynchia omolonensis (ʩʠʥʝʤʶʨ), cʣʦʠ ʩ 

Rudirhynchus najanensis (ʚʝʨʭʥʠʡ ʧʣʠʥʩʙʘʭ), cʣʦʠ ʩ Tetrarhynchia yacutica 

(ʪʦʘʨ), cʣʦʠ ʩ Gigantorhys jacuticus (ʘʘʣʝʥ), cʣʦʠ ʩ Ptilorhynchia anabarensis 

(ʙʘʡʦʩ), cʣʦʠ ʩ Ptilorhynchia exigua (ʥʠʞʥʠʡ ʙʘʪ), cʣʦʠ ʩ Holcorhynchia 

laevis (ʚʝʨʭʥʠʡ ʙʘʪ), cʣʦʠ ʩ Boreiothyris pelecypodaeformis (ʢʝʣʣʦʚʝʡ, 

ʦʢʩʬʦʨʜ), ʩʣʦʠ ʩ Ptilorhynchia lenaensis (ʢʠʤʤʝʨʠʜʞ), cʣʦʠ ʩ Fissirhynchia 

micropteryx (ʥʠʞʥʷʷ ʚʦʣʛʘ), cʣʦʠ ʩ Lenothyris ovalis (ʚʝʨʭʥʷʷ ʚʦʣʛʘ). 

 

ʊʘʙʣʠʮʘ 1.  

ʈʝʛʠʦʥʘʣʴʥʳʝ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʦ ʙʨʘʭʠʦʧʦʜʘʤ 

ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʪʨʠʘʩʘ, ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʶʨʳ ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ɸʟʠʠ 
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ʊʘʙʣʠʮʘ 2.  
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4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ 

ʠ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʦ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ. 
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QUATERNARY SEDIMENTS ON THE BADYARIKHA 

RIVER (THE INDIGIRKA RIVER BASIN, YAKUTIA)  
Innocenty Belolyubsky, Gennady Boeskorov 

Diamond and Precious Metals Geology Institute, Siberian Branch, Russian 

Academy of Sciences, 39 Lenina ave., Yakutsk, 677000, Russia 

 

Annotation. This article presents the results of a study of 

Quaternary sediments at the Badyarikha locality (Indigirka river 

basin, northeast of Yakutia). Two sections were excavated and 

investigated at this locality and spore-pollen spectra were 

investigated. These spectra indicate the presence of Olyer (Upper 

Eopleistocene - Lower Neopleistocene) sediments, as well as 

sediments of the Early - Middle Neopleistocene age. The remains 

of the fauna of large mammals collected from the  Badyarikha 

locality belong to the Middle and Upper Pleistocene. An analysis 

of the obtained data let us to suggest that Quaternary sediments 

are continuous from the Eopleistocene to the Upper 

Neopleistocene at the Badyarikha locality. 

 

1. ɺʚʝʜʝʥʠʝ 

ʆʙʰʠʨʥʘʷ ɸʙʳʡʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ ʦʭʚʘʪʳʚʘʝʪ ʣʝʚʦ- ʠ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. 

ʀʥʜʠʛʠʨʢʠ ʚ ʝʸ ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ. ʅʘ ʵʪʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʈʘʡʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʥʘʭʦʜʢʘʤʠ ʦʩʪʘʪʢʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʤʘʤʦʥʪʦʚʦʡ 

ʬʘʫʥʳ. ɺ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʀʥʜʠʛʠʨʢʠ ʚ ʧʨʝʜʝʣʘʭ ɸʙʳʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʩ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʄʳʣʘʭʯʳʥ ʦʧʠʩʘʥʳ ʦʩʪʘʪʢʠ ʪʨʫʧʦʚ ʙʠʟʦʥʘ ʠ ʜʝʪʸʥʳʰʘ 

ʤʘʤʦʥʪʘ [1], ʚ ʥʠʟʦʚʴʷʭ ʨ. ʋʷʥʜʠʥʘ ʥʘʡʜʝʥʳ ʟʘʤʦʨʦʞʝʥʥʳʝ ʤʫʤʠʠ 

ʜʝʪʸʥʳʰʝʡ ʧʝʱʝʨʥʦʛʦ ʣʴʚʘ, ʦʩʪʘʪʢʠ ʢʨʫʧʥʦʛʦ ʙʫʨʦʛʦ ʤʝʜʚʝʜʷ ʠ ʜʨʫʛʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʘʤʦʥʪʦʚʦʡ ʤʝʛʘʬʘʫʥʳ [2]. ɺ ʧʨʘʚʦʙʝʨʝʞʥʦʡ ʯʘʩʪʠ 

ʜʘʥʥʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʥʘ ʨ. ʊʠʨʝʭʪʷʭ ʠʟʚʝʩʪʥʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʩʢʝʣʝʪʘ 

ʤʘʤʦʥʪʘ [1], ʥʘ ʨ. ʉʝʤʶʝʣʷʭ (ʧʨʠʪʦʢ ʨ. ʊʠʨʝʭʪʷʭ) ʥʘʡʜʝʥʘ ʟʘʤʦʨʦʞʝʥʥʘʷ 

ʤʫʤʠʷ ʜʝʪʸʥʳʰʘ ʰʝʨʩʪʠʩʪʦʛʦ ʥʦʩʦʨʦʛʘ [3], ʥʘ ʨ. ʆʛʦʨʦʭʘ (ʧʨʠʪʦʢ ʨ. 

ɹʘʜʷʨʠʭʘ) ʥʘʡʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʦʩʪʘʪʢʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʤʘʤʦʥʪʦʚʦʡ 

ʬʘʫʥʳ [2]. ʅʘ ʨ. ɹʘʜʷʨʠʭʘ ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ, ʥʘ ʢʦʪʦʨʦʤ 

ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ ʤʳ 

ʧʨʠʚʦʜʠʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʦʧʠʩʘʥʠʝ  ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ 

ʵʪʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ.  
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2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘ ʧʨʘʚʦʤ ʙʦʨʪʫ ʨ. ɹʘʜʷʨʠʭʘ, ʚ 14 ʢʤ ʚʳʰʝ ʝʸ ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. 

ʆʛʦʨʦʭʘ, ʦʙʥʘʞʝʥʳ ʘʥʘʣʦʛʠ ʦʣʸʨʩʢʦʡ ʩʚʠʪʳ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ. ɿʜʝʩʴ ʨ. 

ɹʘʜʷʨʠʭʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1,5 ʢʤ ʜʨʝʥʠʨʫʝʪ ʫʚʘʣ ʚʳʩʦʪʦʡ 60 ʤ. ʆʣʸʨʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ (ʚʝʨʭʥʠʡ ʵʦʧʣʝʡʩʪʦʮʝʥ ï ʥʠʞʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ) ʟʘʣʝʛʘʶʪ ʚ 

ʦʩʥʦʚʘʥʠʠ ʫʚʘʣʘ ʥʘ ʧʣʦʪʥʳʭ ʩʝʨʳʭ ʠ ʢʦʨʠʯʥʝʚʘʪʳʭ ʩʝʨʳʭ ʛʣʠʥʘʭ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʤʠʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʦʜʦʰʚʘ ʩʚʠʪʳ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ 

ʚʳʩʦʪʝ 2 ʤ ʦʪ ʫʨʝʟʘ ʨʝʢʠ. ʆʧʨʦʙʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʜʚʫʤ 

ʨʘʩʯʠʩʪʢʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʚʝʨʭʥʝʡ (ʦʙʥ. ɹʘʜʷʨʠʭʘ - I) ʠ ʥʠʞʥʝʡ (ʦʙʥ. 

ɹʘʜʷʨʠʭʘ - II) ʯʘʩʪʷʭ ʦʙʥʘʞʝʥʠʷ ʧʦ ʪʝʯʝʥʠʶ. ɺ ʦʙʦʠʭ ʨʘʟʨʝʟʘʭ ʩʚʠʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʳʤʠ, ʪʸʤʥʦ ï ʩʝʨʳʤʠ ʩʫʧʝʩʷʤʠ, ʥʝʩʣʦʠʩʪʳʤʠ, ʠʥʦʛʜʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ï ʩʣʦʠʩʪʳʤʠ, ʦʪʦʨʬʦʚʘʥʥʳʤʠ, ʩ ʧʨʦʩʣʦʷʤʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʩʝʨʦʛʦ ʧʝʩʢʘ, ʪʦʨʬʘ ʠ ʦʙʠʣʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. ɺ 

ʥʝʡ ʦʪʤʝʯʝʥʳ ʧʩʝʚʜʦʤʦʨʬʦʟʳ ʧʦ ʞʠʣʴʥʦʤʫ ʣʴʜʫ, ʚʳʧʦʣʥʝʥʥʳʝ ʩʫʧʝʩʷʤʠ, 

ʥʘʩʳʱʝʥʥʳʤʠ ʦʙʣʦʤʢʘʤʠ ʜʨʝʚʝʩʠʥʳ, ʨʘʩʪʠʪʝʣʴʥʦʡ ʪʨʫʭʦʡ, ʨʘʢʫʰʢʘʤʠ. 

ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʜʦ 25 ʤ. ʇʝʨʝʢʨʳʚʘʶʪʩʷ ʦʣʸʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʣʴʜʠʩʪʦʡ 

ʪʦʣʱʝʡ, ʢʦʪʦʨʘʷ ʩʣʘʛʘʝʪ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʫʚʘʣʘ. ʆʣʸʨʩʢʘʷ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ 

ɸ.ɺ. ʐʝʨʦʤ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɹ. ʏʫʢʦʯʴʷ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʨʘʡʦʥʘ ʦʟ. ʄ 

.ʆʣʸʨ ʜʦ ʫʩʪʴʷ ʨ. ʆʣʸʨ. ʉʪʨʘʪʦʪʠʧ ʝʸ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ 

ʥʘʟʚʘʥʥʦʡ ʨʝʢʠ, ʚ 7,7 ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʨ. ʄʘʘʩʪʘʭ ï ʖʨʵʛʵ [4]. 

ʇʘʣʠʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʦʪʣʦʞʝʥʠʡ. 

ʈʘʟʨʝʟ 1, ɹʘʜʷʨʠʭʘ - II . 

ʇʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʯʝʨʝʜʫʶʪʩʷ ʩʧʦʨʦʚʦ ï ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ (ʦʧʨʝʜʝʣʝʥʠʷ 

ɸ.ʀ. ʊʦʤʩʢʦʡ) ʩ ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ ʩʧʦʨʦʚʦʡ ʛʨʫʧʧʦʡ ʠʣʠ ʪʨʘʚʷʥʠʩʪʦ ï 

ʢʫʩʪʘʨʥʠʯʢʦʚʦʡ ʛʨʫʧʧʦʡ. ʊʦʣʴʢʦ ʚ ʩʘʤʦʤ ʚʝʨʭʥʝʤ ʦʙʨʘʟʮʝ (ʦʙʨʘʟʝʮ 15) 

ʧʨʝʦʙʣʘʜʘʝʪ ʜʨʝʚʝʩʥʦ ï ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʛʨʫʧʧʘ. ɺ ʩʧʦʨʦʚʦʡ ʛʨʫʧʧʝ 

ʧʦʩʪʦʷʥʥʦ ʜʦʤʠʥʠʨʫʶʪ ʩʧʦʨʳ ʟʝʣʸʥʳʭ ʤʭʦʚ, ʤʝʥʴʰʘʷ ʝʸ ʯʘʩʪʴ 

ʧʨʠʥʘʜʣʝʞʠʪ ʩʬʘʛʥʦʚʳʤ ʤʭʘʤ (0,3 ï 14,1 %), ʛʨʦʟʜʦʚʥʠʢʫ (0,6 ï 11 %), 

ʧʘʧʦʨʦʪʥʠʢʦʚʳʤ (0,3 ï 8,2 %), ʭʚʦʱʘʤ (0,3 ï 4,9 %), ʧʣʘʫʥʘʤ (0,7 ï 4,9 %) 

ʠ ʧʣʘʫʥʢʫ ʩʠʙʠʨʩʢʦʤʫ (0,3 ï 1,6 %). ʊʨʘʚʷʥʠʩʪʦ ï ʢʫʩʪʘʨʥʠʯʢʦʚʘʷ ʛʨʫʧʧʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʳʣʴʮʦʡ ʚʝʨʝʩʢʦʮʚʝʪʥʳʭ (0,6 ï 29,6 %), 

ʦʩʦʢʦʚʳʭ (1,7 ï 13,5 %), ʟʣʘʢʦʚʳʭ (1 ï 10,9 %), ʛʚʦʟʜʠʯʥʳʭ (0,5 ï 21,1 %), 

ʧʦʣʳʥʝʡ (ʜʦ 3, 3), ʢʠʧʨʝʡʥʳʭ (ʜʦ 2,6). ʈʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʧʳʣʴʮʘ 

ʚʘʣʝʨʠʘʥʳ, ʘʩʪʨʘʛʘʣʘ, ʣʶʪʠʢʦʚʳʭ, ʩʠʥʶʭʠ, ʤʷʪʥʠʢʘ, ʛʦʨʮʘ ʠ ʜʨ. ɺ 

ʩʧʦʨʦʚʦïʧʳʣʴʮʝʚʦʤ ʩʧʝʢʪʨʝ ʦʙʨʘʟʮʘ 12 ʚ ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ ʪʨʘʚʷʥʠʩʪʦ ï 

ʢʫʩʪʘʨʥʠʯʢʦʚʦʡ ʛʨʫʧʧʝ (49,3 %), ʥʘʨʷʜʫ ʩ ʧʳʣʴʮʦʡ ʟʣʘʢʦʚʳʭ ʠ 

ʛʚʦʟʜʠʯʥʳʭ (ʧʦ 10,9 %) ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʳʣʴʮʘ ʤʘʨʝʚʳʭ (13,7 %), ʯʪʦ 
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ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʥʠʞʥʝ - ʠ 

ʚʝʨʭʥʝʦʣʝʨʩʢʦʡ ʧʦʜʩʚʠʪʘʤʠ ʥʘ ʚʳʩʦʪʝ ʧʨʠʤʝʨʥʦ 13 ï 16 ʤ ʥʘʜ ʫʨʝʟʦʤ 

ʚʦʜʳ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʚ ʜʨʝʚʝʩʥʦ ï ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʛʨʫʧʧʝ 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʳʣʴʮʝ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʙʝʨʸʟ ʠʟ ʩʝʢʮʠʠ Nanae, ʦʣʴʭʦʚʥʠʢʘ, 

ʠʚʳ ʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ. ʀʟ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʚʩʪʨʝʯʘʝʪʩʷ ʧʳʣʴʮʘ 

ʣʠʩʪʚʝʥʥʠʮʳ, ʩʦʩʝʥ, ʨʝʜʢʦ ʝʣʠ, ʙʝʨʸʟʳ, ʪʦʧʦʣʷ ʠ ʦʩʠʥʳ. ɺ ʦʙʨʘʟʮʘʭ 12 ʠ 

15 ʠʟ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʠʰʴ ʝʜʠʥʠʯʥʘʷ ʧʳʣʴʮʘ ʣʠʩʪʚʝʥʥʠʮʳ ʠ ʩʦʩʥʳ. ɺ 

ʧʦʩʣʝʜʥʝʤ, ʙʣʘʛʦʜʘʨʷ ʨʝʟʢʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʳʣʴʮʳ ʙʝʨʸʟʢʠ 

ʪʦʱʝʡ (47,7 %), ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʛʨʫʧʧʦʡ ʩʪʘʥʦʚʠʪʩʷ ʜʨʝʚʝʩʥʦ ï 

ʢʫʩʪʘʨʥʠʢʦʚʘʷ (48,3 %). 

ʈʘʟʨʝʟ 2, ɹʘʜʷʨʠʭʘ - II . 

ʉʧʦʨʦʚʦ ï ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʧʦʜʦʙʥʳ ʩʧʝʢʪʨʘʤ ʨʘʟʨʝʟʘ 1, ʦʪʣʠʯʘʷʩʴ 

ʤʝʥʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤ, ʙʝʜʥʳʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʚʩʝʭ ʛʨʫʧʧ. ʊʘʢ, 

ʚ ʜʨʝʚʝʩʥʦ ï ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʛʨʫʧʧʝ ʦʪʩʫʪʩʪʚʫʝʪ ʧʳʣʴʮʘ ʝʣʠ, ʩʦʩʝʥ, 

ʪʦʧʦʣʷ, ʦʩʠʥʳ ʠ ʯʦʟʝʥʠʠ, ʚ ʪʨʘʚʷʥʠʩʪʦ ï ʢʫʩʪʘʨʥʠʯʢʦʚʦʡ ʛʨʫʧʧʝ ʥʝ 

ʚʩʪʨʝʯʝʥʘ ʧʳʣʴʮʘ ʙʘʛʫʣʴʥʠʢʘ, ʘʩʪʨʘʛʘʣʘ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚ 

ʨʦʟʦʚʳʭ, ʢʠʧʨʝʡʥʳʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʜʚʫʭʣʝʧʝʩʪʥʠʢʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʖʞʥʦʡ ʗʢʫʪʠʠ), ʟʦʥʪʠʯʥʳʭ, ʢʫʚʰʠʥʢʦʚʳʭ, ʠ ʜʨ., ʠʟ 

ʩʧʦʨʦʚʦʡ ʛʨʫʧʧʳ ʚʳʧʘʣʠ ʩʧʦʨʳ ʧʣʘʫʥʢʘ ʩʠʙʠʨʩʢʦʛʦ. ɺ ʵʪʠʭ ʩʧʝʢʪʨʘʭ 

ʤʝʥʴʰʝ ʧʳʣʴʮʳ ʚʝʨʝʩʢʦʮʚʝʪʥʳʭ ʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʦʩʦʢʦʚʳʭ (ʜʦ 16,5 

%). ɺ ʦʙʨʘʟʮʝ 58 ʤʥʦʛʦ ʧʳʣʴʮʳ ʧʦʣʳʥʝʡ (21,3 %) ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʯʘʩʪʠʝ 

ʧʳʣʴʮʳ ʤʘʨʝʚʳʭ (8,1 %), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʣʠʟʦʩʪʠ ʤʘʨʝʚʦʡ 

ʧʘʣʠʥʦʟʦʥʳ. ʋʯʠʪʳʚʘʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʝʜʥʳʡ ʩʦʩʪʘʚ ʧʳʣʴʮʳ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʨʘʟʨʝʟʝ 2 ʥʠʞʥʷʷ ʯʘʩʪʴ ʥʠʞʥʝʦʣʝʨʩʢʦʡ ʧʦʜʩʚʠʪʳ ʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ [5]. ʉʧʦʨʦʚʦ ï ʧʳʣʴʮʝʚʦʡ ʩʧʝʢʪʨ ʦʙʨʘʟʮʘ 48 (ʪʦʨʬ) 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʜʨʝʚʝʩʥʦ ï ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʛʨʫʧʧʳ 

(65,7 %), ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʧʳʣʴʮʳ ʙʝʨʸʟʢʠ ʪʦʱʝʡ (40,3 %), ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʳʣʴʮʳ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʙʝʨʸʟʳ, ʦʣʴʭʦʚʥʠʢʘ ʠ ʙʝʨʸʟʳ 

ʚʳʩʦʢʦʩʪʚʦʣʴʥʦʡ. ʂʨʦʤʝ ʧʳʣʴʮʳ ʠ ʩʧʦʨ ʚ ʵʪʦʤ ʦʙʨʘʟʮʝ ʦʙʥʘʨʫʞʝʥʳ 

ʩʧʦʨʘʥʛʠʠ ʱʠʪʦʚʥʠʢʘ (ʧʘʧʦʨʦʪʥʠʢʦʚʳʝ) ʠ ʠʜʠʦʙʣʘʩʪʳ ʯʝʨʝʰʢʘ ʣʠʩʪʘ 

ʢʫʙʳʰʢʠ (ʚʦʜʥʦʝ ʨʘʩʪʝʥʠʝ). ʉʧʦʨʘʥʛʠʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʠʥʘʜʣʝʞʘʣ 

ʦʜʥʦʤʫ ʠʟ ʚʣʘʛʦʣʶʙʠʚʳʭ ʚʠʜʦʚ ʱʠʪʦʚʥʠʢʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʖʞʥʦʡ 

ʗʢʫʪʠʠ. ʕʪʦ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝ ʧʳʣʴʮʳ ʙʝʨʸʟʳ, ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʦʟʨʘʩʪ ʪʦʨʬʘ ʥʝ ʤʦʣʦʞʝ ʥʘʯʘʣʘ ʧʦʟʜʥʝʛʦ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ, ʪ.ʝ. ʨʘʥʥʝ- ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʢʝʨʝʤʝʩʠʪʩʢʦʤʫ ʚʨʝʤʝʥʠ. 

ʇʘʣʝʦʤʘʛʥʠʪʥʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʨʘʟʨʝʟʘ ʥʘ ʨ. ɹʘʜʷʨʠʭʘ.  
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ʆʣʸʨʩʢʘʷ ʩʚʠʪʘ ʠ ʝʸ ʚʦʟʨʘʩʪʥʳʝ ʘʥʘʣʦʛʠ ʧʘʣʝʦʤʘʛʥʠʪʥʳʤ ʤʝʪʦʜʦʤ 

ʠʟʫʯʝʥʳ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɹ. ʏʫʢʦʯʴʷ, ɸʣʘʟʝʷ, ɹ. ʍʦʤʫʩ ʖʨʷʭ, ʀʥʜʠʛʠʨʢʘ 

(ʨʨ. ɹʘʜʷʨʠʭʘ, ʆʛʦʨʦʭʘ, ʂʝʨʝʤʝʩʠʪ), ʂʦʣʳʤʘ (ʨʨ. ʂʨʝʩʪʦʚʢʘ, ʇʦʧʦʚʢʘ, 

ʨʫʯ. ʉʣʸʟʦʚʢʘ). ʇʘʣʝʦʤʘʛʥʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʨʝʟʦʚ ʧʨʠʚʝʜʝʥʳ ʚ 

ʨʘʙʦʪʝ ʇ.ʉ. ʄʠʥʶʢʘ [6]. ɺ ʮʝʣʦʤ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʥʘ ɹʘʜʷʨʠʭʝ ʧʦ 

ʤʘʛʥʠʪʥʳʤ ʩʚʦʡʩʪʚʘʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ 

ʪʦʣʱ ʂʦʣʳʤʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʤʘʛʥʠʪʥʳʭ ʯʠʩʪʦʢ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʨʘʪʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ 

ʠʟʫʯʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʅʘ ʚʳʩʦʪʘʭ 13 ï 16 ʤ (ʦʙʥ. ɹʘʜʷʨʠʭʘ - II) ʠ 9 ï 11 ʤ 

(ʦʙʥ. ɹʘʜʷʨʠʭʘ - I) ʚ ʥʠʭ ʫʩʪʘʥʦʚʣʝʥʳ ʩʫʙʟʦʥʳ ʧʨʷʤʦʡ ʧʦʣʷʨʥʦʩʪʠ. ɺ 

ʧʦʩʣʝʜʥʝʤ ʦʙʥʘʞʝʥʠʠ ʦʩʘʜʢʠ ʚ ʢʨʦʚʣʝ ʥʘʟʚʘʥʦʡ ʩʫʙʟʦʥʳ ʥʘʨʫʰʝʥʳ 

ʧʩʝʚʜʦʤʦʨʬʦʟʦʡ ʧʦ ʞʠʣʴʥʦʤʫ ʣʴʜʫ. ʅʘ ʛʨʘʥʠʮʝ ʨʘʟʥʦʧʦʣʷʨʥʳʭ ʟʦʥ 

ʚʳʜʝʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ, ʥʘʤʘʛʥʠʯʝʥʥʳʝ ʘʥʦʤʘʣʴʥʦ (ʟʦʥʘ ʘʥʦʤʘʣʴʥʦʡ 

ʧʦʣʷʨʥʦʩʪʠ). ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʧʦʥʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ In, ʦʪʨʘʞʘʶʱʠʝ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʧʝʨʠʦʜ ʠʥʚʝʨʩʠʠ. 

ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʨʝʟʘ.  

ɺ ʧʦʣʝʚʦʡ ʩʝʟʦʥ 1989 ʛʦʜʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʥʘʞʝʥʠʷʭ ʥʘ ʨʝʢʝ 

ɹʘʜʷʨʠʭʘ ʥʘʡʜʝʥʳ ʢʦʩʪʥʳʝ ʦʩʪʘʪʢʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʤʘʤʦʥʪʦʚʦʡ ʬʘʫʥʳ 

ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ: ʚʦʣʢʘ Canis lupus L., ʰʝʨʩʪʠʩʪʦʛʦ ʤʘʤʦʥʪʘ 

Mammmuthus primigenius Blum. (ʧʦʟʜʥʝʛʦ ʪʠʧʘ), ʰʝʨʩʪʠʩʪʦʛʦ ʥʦʩʦʨʦʛʘ 

Coelodonta antiguitatis Blum., ʣʝʥʩʢʦʡ ʣʦʰʘʜʠ Equus lenensis Russ.,  

ʩʪʝʧʥʦʛʦ ʙʠʟʦʥʘ Bison priscus Boj., ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ Rangifer tarantus L. ɺ 

ʮʝʣʦʤ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʬʘʫʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ (ʝʜʦʤʥʳʡ ʥʘʜʛʦʨʠʟʦʥʪ) ʚʦʟʨʘʩʪ ʚʤʝʱʘʶʱʠʭ 

ʦʪʣʦʞʝʥʠʡ [4, 7]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʟʜʝʩʴ ʞʝ ʙʳʣʠ ʥʘʡʜʝʥʳ ʢʦʩʪʥʳʝ ʦʩʪʘʪʢʠ 

ʚʦʩʪʦʯʥʦʡ ʣʦʰʘʜʠ Equus orientalis Russ., ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ ʚ ʩʨʝʜʥʝʤ ï 

ʥʘʯʘʣʝ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ [1].  

 

3. ɺʳʚʦʜʳ 

ɸʥʘʣʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʘʥʥʳʭ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ɹʘʜʷʨʠʭʘ ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʝʧʨʝʨʳʚʥʳ ʦʪ 

ʵʦʧʣʝʡʩʪʦʮʝʥʘ ʜʦ ʚʝʨʭʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ, ʯʪʦ ʥʫʞʜʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʫʪʦʯʥʝʥʠʠ.  

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɻɸɹʄ ʉʆ ʈɸʅ. 

 

5. ʃʠʪʝʨʘʪʫʨʘ: 
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Annotation. For the first time in the studied region, a sharp 

angular and azimuthal unconformity was found between 

intensely deformed Middle Jurassic clastic deposits and Upper 

Jurassic volcaniclastic rocks. Two stages of deformations are 

established. The complex intense folding of the Middle Jurassic 

rocks has a northwestern strike, while the superimposed simple 

large open folds by the Upper Jurassic rocks are oriented in the 

sub-latitudinal direction. It was established that structural 

paragenesis, represented by interlayer faults, thrusts, normal 

faults, and strike slip faults was formed in a single stress field 

with the folding of the first stage of deformations. Intensive 

folding occurred in the region at the end of the Middle Jurassic or 

at the beginning of the Late Jurassic, which led to the formation 

of the modern structural plan of the northwestern strike. The 

accumulation of Late Jurassic volcaniclastic rocks and the 

intrusion of subvolcanic rocks occurred already on / into the 

deformed sediments of the Middle Jurassic 

 

1. ɺʚʝʜʝʥʠʝ 

ʀʩʩʣʝʜʫʝʤʳʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʤʝʞʜʫʨʝʯʴʝ ʨ.ʨ. ʄʦʤʦʥʪʘʡ ʠ ʋʨʫʣʴʪʫʥ 

(ʭʨ. ʋʣʘʭʘʥ-ʏʠʩʪʘʡ). ɻʣʘʚʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʝ ʢʨʳʣʦ ʄʦʤʦʥʪʘʡʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʶʛʦ-

ʚʦʩʪʦʯʥʦʤ ʬʣʘʥʛʝ ʀʥʴʷʣʠ-ɼʝʙʠʥʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ (ʇʦʣʦʫʩʥʦ-

ɼʝʙʠʥʩʢʠʡ ʪʝʨʨʝʡʥ) ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ 

ʆʤʫʣʝʚʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ ʩʫʧʝʨʪʝʨʨʝʡʥʘ ɺʝʨʭʦʷʥʦ-

ʂʦʣʳʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ) [1]. ʄʦʤʦʥʪʘʡʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴ, 

ʦʩʣʦʞʥʝʥʥʘʷ ʩʢʣʘʜʢʘʤʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ, ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-
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ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʚʝʨʭʦʚʴʝʚ ʨ. ʄʳʣʛʠ ʜʦ ʙʘʩʩʝʡʥʘ ʨ. ʆʤʫʣʝʚʢʠ. 

ɽʝ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʩʣʦʞʝʥʘ ʠʥʪʝʥʩʠʚʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤʠ 

ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʨʝʜʥʝʡ ʶʨʳ, ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʪʳʤʠ 

ʚʝʨʭʥʝʶʨʩʢʠʤʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʋʷʥʜʠʥʦ-

ʗʩʘʯʥʝʥʩʢʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʫʛʠ. ʅʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʩʠʥʢʣʠʥʘʣʠ 

ʨʘʟʚʠʪʳ ʥʠʞʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ï ʦʪ ʩʨʝʜʥʝʛʦ 

ʪʨʠʘʩʘ ʜʦ ʥʠʞʥʝʡ ʶʨʳ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʩʠʥʢʣʠʥʘʣʠ ʦʢʦʣʦ 30 ʢʤ, ʘ 

ʜʣʠʥʘ ʧʨʝʚʳʰʘʝʪ 80 ʢʤ. ʀʟʚʝʩʪʥʳʝ ʟʜʝʩʴ ʟʦʣʦʪʳʝ ʠ ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʳʝ 

ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʠʩʪʝʤʝ ʨʘʟʣʦʤʦʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ ʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʷʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʠʦʣʠʪʘʤʠ ʠ ʜʘʮʠʪʘʤʠ. 

 

2. ʉʢʣʘʜʯʘʪʳʝ ʠ ʨʘʟʨʳʚʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʇʦʨʦʜʳ ʩʨʝʜʥʝʡ ʶʨʳ ʩʤʷʪʳ ʚ ʩʞʘʪʳʝ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ, 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʠ, ʨʝʞʝ, ʢʦʥʠʯʝʩʢʠʝ ʩʢʣʘʜʢʠ. ʉʢʣʘʜʢʠ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ 

ʰʠʨʠʥʦʡ ʦʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʜʦ ʜʝʩʷʪʢʦʚ ʠ ʩʦʪʝʥ ʤʝʪʨʦʚ. ʏʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʫʧʥʳʝ ʦʧʨʦʢʠʥʫʪʳʝ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʩʢʣʘʜʢʠ, ʚʧʣʦʪʴ ʜʦ 

ʠʟʦʢʣʠʥʘʣʴʥʳʭ, ʯʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ 

ʦʙʥʘʞʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʨʦʜʳ ʠʤʝʶʪ ʦʧʨʦʢʠʥʫʪʦʝ ʟʘʣʝʛʘʥʠʝ. ʐʘʨʥʠʨʳ 

ʩʢʣʘʜʦʢ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʢʘʢ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʪʘʢ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʪʦ 

(ʜʦ 20ï25Á). ʉʢʣʘʜʯʘʪʦʩʪʴ ʧʦʨʦʜ ʩʨʝʜʥʝʡ ʶʨʳ ʠʤʝʝʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ 

ʧʨʦʩʪʠʨʘʥʠʝ, ʢʘʢ ʠ, ʚ ʮʝʣʦʤ, ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʘ. 

ʊʨʝʱʠʥʥʳʡ ʢʣʠʚʘʞ ʚʩʪʨʝʯʘʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥ ʢʦʥʬʦʨʤʥʦ 

ʩʢʣʘʜʯʘʪʦʩʪʠ. ʂʣʠʚʘʞ ʥʝʧʨʦʥʠʢʘʶʱʠʡ ʠ ʦʪʤʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʧʨʦʩʣʦʷʭ 

ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ; ʤʘʩʩʠʚʥʳʝ ʧʨʦʩʣʦʠ ʧʝʩʯʘʥʠʢʦʚ ʠʤ ʥʝ 

ʟʘʪʨʦʥʫʪʳ. ʀʟ ʨʘʟʣʦʤʦʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʟʙʨʦʩʳ ʠ ʥʘʜʚʠʛʠ, 

ʧʨʦʩʪʠʨʘʥʠʝ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ. ʆʜʥʘʢʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʫʶ ʶʛʦ-ʟʘʧʘʜʥʫʶ ʚʝʨʛʝʥʪʥʦʩʪʴ ʩʢʣʘʜʯʘʪʦʩʪʠ 

ʩʨʝʜʥʝʶʨʩʢʠʭ ʪʦʣʱ, ʥʘʜʚʠʛʠ ʠʤʝʶʪ ʢʘʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ, ʪʘʢ ʠ ʶʛʦ-

ʟʘʧʘʜʥʦʝ ʧʘʜʝʥʠʷ. ʈʝʞʝ ʧʨʦʷʚʣʝʥʳ ʩʙʨʦʩʳ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. 

ʆʪʤʝʯʝʥʳ ʣʝʚʦʩʪʦʨʦʥʥʠʝ ʠ ʧʨʘʚʦʩʪʦʨʦʥʥʠʝ ʩʜʚʠʛʠ ʟʘʯʘʩʪʫʶ ʩ 

ʥʘʜʚʠʛʦʚʦʡ ʠ ʩʙʨʦʩʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʆʨʠʝʥʪʠʨʦʚʢʘ ʩʜʚʠʛʦʚ ʚ 

ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʭʘʦʪʠʯʥʘ, ʦʜʥʘʢʦ ʧʨʘʚʳʝ ʩʜʚʠʛʠ ʠʤʝʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ, ʘ 

ʣʝʚʳʝ ʩʜʚʠʛʠ ï ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ. ʆʨʠʝʥʪʠʨʦʚʢʘ 

ʩʜʚʠʛʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʪʨʘʥʩʬʝʨʥʳʤʠ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʦʚʳʤ ʩʪʨʫʢʪʫʨʘʤ. 
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ʀʥʪʝʥʩʠʚʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦʨʦʜʳ ʩʨʝʜʥʝʡ ʶʨʳ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩ 

ʨʝʟʢʠʤ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʧʦʣʦʛʦ ʟʘʣʝʛʘʶʱʠʤʠ ʚʝʨʭʥʝʶʨʩʢʠʤʠ 

ʚʫʣʢʘʥʠʪʘʤʠ. ʇʦʨʦʜʳ ʚʝʨʭʥʝʡ ʶʨʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʬʦʨʤʠʨʦʚʘʥʳ ʚ 

ʦʪʢʨʳʪʳʝ ʩʢʣʘʜʢʠ ʰʠʨʠʥʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ 

ʩʢʣʘʜʦʢ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʤʝʞʜʫʨʝʯʴʝ ʋʣʴʙʫʪʘʢʘʥïʇʨʘʚ. ʋʣʴʙʫʪʘʢʘʥïʨʯ. 

ʏʘʨʘ. ʉʢʣʘʜʯʘʪʦʩʪʴ ʚʫʣʢʘʥʠʪʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʜʠʩʢʦʨʜʘʥʪʥʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʢʣʘʜʢʘʤ ʩʨʝʜʥʝʡ ʶʨʳ. ʇʨʦʩʪʠʨʘʥʠʝ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ 

ʚʫʣʢʘʥʠʪʦʚ ʩʫʙʰʠʨʦʪʥʦʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʜʝʣʝʥʥʳʝ ʫʛʣʦʚʳʤ 

ʥʝʩʦʛʣʘʩʠʝʤ ʧʦʨʦʜʳ ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʶʨʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ 

ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʫʭ ʵʪʘʧʘʭ 

ʜʝʬʦʨʤʘʮʠʡ, ʧʨʦʷʚʣʝʥʥʳʭ ʚ ʵʪʦʤ ʨʘʡʦʥʝ. 

ɺ ʧʦʟʜʥʝʶʨʩʢʠʭ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʨʠʦʣʠʪʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʣʦʛʠʝ ʥʘʜʚʠʛʠ ʶʞʥʦʡ ʚʝʨʛʝʥʪʥʦʩʪʠ, ʦʨʠʝʥʪʠʨʦʚʢʘ ʢʦʪʦʨʳʭ ʙʣʠʟʢʘ ʢ 

ʧʨʦʩʪʠʨʘʥʠʶ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ. 

ɹʳʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʥʳ ʛʣʘʚʥʳʝ ʦʩʠ ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʟʘʤʝʨʘʤ 

ʦʨʠʝʥʪʠʨʦʚʦʢ ʰʪʨʠʭʦʚ ʥʘ ʟʝʨʢʘʣʘʭ ʩʢʦʣʴʞʝʥʠʷ ʤʝʣʢʠʭ ʨʘʟʣʦʤʦʚ ʠ ʠʭ 

ʢʠʥʝʤʘʪʠʢʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʴ ʩʞʘʪʠʷ ʜʣʷ ʥʘʜʚʠʛʦʚ ʠ ʩʜʚʠʛʦʚ ʦʯʝʥʴ 

ʙʣʠʟʢʘ, ʠʤʝʝʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ï ʶʛʦ-ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʠ ʧʦʣʦʛʫʶ 

ʦʨʠʝʥʪʠʨʦʚʢʫ. ʕʪʦ ʤʦʞʝʪ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʚʟʙʨʦʩʦʚ, ʥʘʜʚʠʛʦʚ ʠ ʩʜʚʠʛʦʚ ʚ ʦʜʥʦʤ ʧʦʣʝ ʥʘʧʨʷʞʝʥʠʡ. ʆʩʴ ʨʘʩʪʷʞʝʥʠʷ 

ʜʣʷ ʩʙʨʦʩʦʚ ʠʤʝʝʪ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʵʪʠʭ 

ʩʪʨʫʢʪʫʨ ʨʘʩʪʷʞʝʥʠʷ ʧʦʢʘ ʥʝ ʷʩʥʦ. 

 

3. ɺʳʚʦʜʳ 

1) ɺʧʝʨʚʳʝ ʜʣʷ ʵʪʦʛʦ ʨʘʡʦʥʘ ʦʙʥʘʨʫʞʝʥʦ ʨʝʟʢʦʝ ʫʛʣʦʚʦʝ ʠ ʘʟʠʤʫʪʘʣʴʥʦʝ 

ʥʝʩʦʛʣʘʩʠʝ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʩʨʝʜʥʝʡ ʶʨʳ 

ʠ ʚʝʨʭʥʝʶʨʩʢʠʤʠ ʚʫʣʢʘʥʠʪʘʤʠ. 

2) ʋʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʵʪʘʧʘ ʜʝʬʦʨʤʘʮʠʡ. ʉʣʦʞʥʘʷ ʥʘʧʨʷʞʝʥʥʘʷ 

ʩʢʣʘʜʯʘʪʦʩʪʴ ʩʨʝʜʥʝʶʨʩʢʠʭ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʤʝʝʪ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ, ʪʦʛʜʘ ʢʘʢ ʥʘʣʦʞʝʥʥʳʝ ʧʨʦʩʪʳʝ ʢʨʫʧʥʳʝ ʦʪʢʨʳʪʳʝ 

ʩʢʣʘʜʢʠ, ʚ ʢʦʪʦʨʳʝ ʩʤʷʪʳ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ ʚʝʨʭʥʝʡ ʶʨʳ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʩʫʙʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʥʳʡ ʧʘʨʘʛʝʥʝʟʠʩ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʤʝʞʩʣʦʝʚʳʤʠ ʩʨʳʚʘʤʠ, ʥʘʜʚʠʛʘʤʠ, ʩʙʨʦʩʘʤʠ ʠ ʩʜʚʠʛʘʤʠ, ʙʳʣ ʦʙʨʘʟʦʚʘʥ ʚ 

ʝʜʠʥʦʤ ʧʦʣʝ ʥʘʧʨʷʞʝʥʠʡ ʩʦ ʩʢʣʘʜʯʘʪʦʩʪʴʶ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʜʝʬʦʨʤʘʮʠʡ. 

3) ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʚ ʢʦʥʮʝ ʩʨʝʜʥʝʡ ʶʨʳ ʠʣʠ ʚ ʥʘʯʘʣʝ 

ʧʦʟʜʥʝʡ ʶʨʳ ʚ ʨʝʛʠʦʥʝ ʧʨʦʠʟʦʰʣʘ ʠʥʪʝʥʩʠʚʥʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ, ʧʨʠʚʝʜʰʘʷ 

ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 
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ʧʨʦʩʪʠʨʘʥʠʷ. ʅʘʢʦʧʣʝʥʠʝ ʧʦʟʜʥʝʶʨʩʢʠʭ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜ ʠ 

ʚʥʝʜʨʝʥʠʝ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʫʞʝ ʥʘ/ʚ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʡ ʶʨʳ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ ʧʣʘʥʫ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ (ʧʨʦʝʢʪ 0381-

2019-0001), ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ ˉ 19-05-00945. 
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Annotation. The Allerßd soil-vegetation layers (14-12,7 kyr BP), 

containing the well preserved fossil larch forest, peat lenses and 

saturated with charcoal, were founded in sediments of Viluy, 

Lena and Chara rivers (Eastern Siberia) terraces on several 

remote locations. They buried under Younger Dryas (12,7-11,7 

kyr BP) sand dune cover 5-10 m thick and appear numerous 
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signatures (cryoturbation, polygonal sand wedges) of the 

catastrophic cooling and desertification of the region. 

 

1. ʇʦʟʜʥʠʡ ɼʨʠʘʩ ʠ ʝʛʦ ʨʦʣʴ ʚ ʵʚʦʣʶʮʠʠ ɿʝʤʣʠ 

ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʨʝʟʢʦʝ, ʩʠʣʴʥʦʝ ʠ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ (ʦʢʦʣʦ 800 ʣʝʪ) 

ʛʣʦʙʘʣʴʥʦʝ ʧʦʭʦʣʦʜʘʥʠʝ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʝ, ʧʨʦʠʟʦʰʝʜʰʝʝ ʥʘ ʨʫʙʝʞʝ 

ʧʣʝʡʩʪʦʮʝʥʘ ʠ ʛʦʣʦʮʝʥʘ ʚ ʠʥʪʝʨʚʘʣʝ 12700-11700 ʣ.ʥ. ʠ ʠʤʝʥʫʝʤʦʝ 

ʩʦʙʳʪʠʝʤ ʇʦʟʜʥʠʡ ɼʨʠʘʩ (ʇɼ), ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʣʫʚʝʢʘ ʦʙʲʷʩʥʷʣʦʩʴ 

ʪʝʨʤʦʛʘʣʠʥʥʦʡ ʛʠʧʦʪʝʟʦʡ ɺ. ɹʨʦʝʢʝʨʘ [Broecker et all, 1985]. ʉʦʛʣʘʩʥʦ 

ʥʝʝ, ʠʥʪʝʥʩʠʚʥʦʝ ʪʘʷʥʠʝ ʃʘʚʨʝʥʪʠʡʩʢʦʛʦ ʠ ʉʢʘʥʜʠʥʘʚʩʢʦʛʦ ʣʝʜʥʠʢʦʚʳʭ 

ʱʠʪʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ɸʣʣʝʨʸʜʩʢʦʛʦ ʧʦʪʝʧʣʝʥʠʷ (13500-12700 ʣ.ʥ.) 

ʚʳʟʚʘʣʦ ʦʧʨʝʩʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚ ɸʨʢʪʠʯʝʩʢʦʤ ʙʘʩʩʝʡʥʝ ʠ 

ʧʨʠʚʝʣʦ ʢ ʢʘʨʜʠʥʘʣʴʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ ʮʠʨʢʫʣʷʮʠʠ ʪʝʧʣʦʛʦ ʪʝʯʝʥʠʷ 

ɻʦʣʴʬʩʪʨʠʤ. ɿʘ ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ ʦʧʫʙʣʠʢʦʚʘʥʦ ʤʥʦʞʝʩʪʚʦ ʜʘʥʥʳʭ, 

ʩʚʷʟʳʚʘʶʱʠʭ ʧʦʭʦʣʦʜʘʥʠʝ ʇɼ ʩ ʧʘʜʝʥʠʝʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʪʝʣʘ ʜʠʘʤʝʪʨʦʤ 

ʦʢʦʣʦ 1 ʢʤ ʚ ʧʨʝʜʝʣʘʭ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʃʘʚʨʝʥʪʴʝʚʩʢʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ 

ʱʠʪʘ [2-4 ʠ ʤʥ. ʜʨ.]. ʆʛʨʦʤʥʘʷ ʵʥʝʨʛʠʷ ʩʪʦʣʢʥʦʚʝʥʠʷ ʚʳʟʚʘʣʘ 

ʩʫʙʦʨʙʠʪʘʣʴʥʳʡ ʨʘʟʣʝʪ ʦʙʣʦʤʢʦʚ ʠ ʛʣʦʙʘʣʴʥʳʝ ʧʦʞʘʨʳ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʚʳʙʨʦʩʫ ʚ ʘʪʤʦʩʬʝʨʫ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʠ ʧʳʣʠ ʠ 

ʩʧʨʦʚʦʮʠʨʦʚʘʣʦ ʵʬʬʝʢʪ çʷʜʝʨʥʦʡ ʟʠʤʳè, ʜʣʠʚʰʝʡʩʷ ʦʢʦʣʦ 800 ʣʝʪ. 

ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʉʝʚʝʨʥʦʤ ʇʦʣʫʰʘʨʠʠ ʧʦʥʠʟʠʣʠʩʴ ʥʘ 10 ʉ̄ 

ʠ ʜʦʩʪʠʛʣʠ ʟʥʘʯʝʥʠʡ ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʤʠʥʠʤʫʤʘ (18-20 

ʪʳʩ. ʣ.ʥ), ʧʣʦʱʘʜʠ ʣʝʜʥʠʢʦʚʳʭ ʱʠʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ ʜʦ 

ʨʘʟʤʝʨʦʚ ʚʦ ʚʨʝʤʷ ʤʘʢʩʠʤʫʤʘ ʄʀʉ 2. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʩʪʫʧʘʝʪ ʚʩʝ 

ʙʦʣʴʰʝ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʘʢʪʦʚ ʚ ʧʦʣʴʟʫ ʠʤʧʘʢʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʙʳʪʠʷ ʇɼ, ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ 

ʩʣʝʜʩʪʚʠʡ (ʚʳʤʠʨʘʥʠʝ ʤʘʤʦʥʪʦʚʦʛʦ ʙʠʦʤʘ, ʧʝʨʝʭʦʜ ʯʝʣʦʚʝʯʝʩʪʚʘ ʦʪ 

ʩʦʙʠʨʘʪʝʣʴʩʪʚʘ ʢ ʟʝʤʣʝʜʝʣʠʶ, ʧʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʮʠʚʠʣʠʟʘʮʠʡ ʠ ʜʨ. [3, 4 ʠ 

ʤʥ. ʜʨ.]. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʝʩʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ 

ɽʚʨʦʧʳ ʩʦʙʳʪʠʝ ʇɼ ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ ʧʦʭʦʣʦʜʘʥʠʶ, ʚʦʟʚʨʘʱʝʥʠʶ 

ʢʣʠʤʘʪʘ ʣʝʜʥʠʢʦʚʦʡ, ʢʘʨʜʠʥʘʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʣʘʥʜʰʘʬʪʦʚ, ʪʦ ʢʘʢʦʚʳ 

ʝʛʦ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʚ ʵʚʦʣʶʮʠʠ ʢʣʠʤʘʪʘ ʠ ʣʘʥʜʰʘʬʪʦʚ ɺʦʩʪʦʯʥʦʡ 

ʉʠʙʠʨʠ ʠ ʉʝʚʝʨʥʦʡ ɸʟʠʠ? ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʟʫʯʝʥʥʦʩʪʠ 

ʧʦʛʨʘʥʠʯʥʳʭ ʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦʢʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʢʘ ʦʮʝʥʠʪʴ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʩʦʙʳʪʠʷ 

ʇɼ ʚ ʨʝʛʠʦʥʝ. 

 

2. ʈʘʟʨʝʟʳ ʩʦ ʩʣʦʷʤʠ ʇʦʟʜʥʝʛʦ ɼʨʠʘʩʘ ʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ 
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ɺ 2018-2019 ʛʛ. ʚ ʦʪʣʦʞʝʥʠʷʭ 20-ʤʝʪʨʦʚʦʡ (ʢʝʨʜʝʤʩʢʦʡ) ʪʝʨʨʘʩʳ ʚ 

ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʃʝʥʳ, ʘ ʪʘʢʞʝ 30-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ 

ʨ. ɺʠʣʶʷ ʘʚʪʦʨʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʨʝʟʦʚ, ʚʢʣʶʯʘʶʱʠʭ 

ʚʳʜʝʨʞʘʥʥʳʝ ʧʦʛʨʝʙʝʥʥʳʝ ʧʦʯʚʳ ʩ ʧʥʸʚʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ. ʕʪʠ ʛʦʨʠʟʦʥʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʝʨʪʠʢʘʣʴʥʦ ʧʦʛʨʝʙʝʥʥʳʤʠ ʩʪʚʦʣʘʤʠ ʜʝʨʝʚʴʝʚ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ ʚʤʝʩʪʝ ʩ ʢʦʨʥʝʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʠʞʝ 

ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦʛʦ ʍʘʨʳʷʣʘʭʩʢʦʛʦ ʨʘʟʨʝʟʘ 

(63.164̄ ʩ.ʰ., 129.731ʚ̄.ʜ.) ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʦʙʨʳʚʝ 15-18 ʤʝʪʨʦʚʦʡ 

ʪʝʨʨʘʩʝ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʃʝʥʳ ʚ 30 ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʨ. ɸʣʜʘʥʘ. ʉʥʠʟʫ-

ʚʚʝʨʭ ʦʪ ʤʝʞʝʥʥʦʛʦ ʫʨʝʟʘ ʨ. ʃʝʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ:  

0-2 ʤ - ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʦ-ʛʨʘʚʠʡʥʳʡ ʘʣʣʶʚʠʡ ʙʝʩʪʷʭʩʢʦʡ ʩʚʠʪʳ;  

2-6 ʤ - ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʢʦʩʦʩʣʦʠʩʪʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʝʩʢʠ ʠ ʩʫʧʝʩʠ ʩ 

ʧʨʦʩʣʦʷʤʠ ʩʫʛʣʠʥʢʦʚ, ʩ ʤʦʱʥʳʤʠ ʣʠʥʟʘʤʠ ʧʣʘʚʥʠʢʘ (ʩʪʚʦʣʳ ʜʝʨʝʚʴʝʚ) 

ʚʙʣʠʟʠ ʢʨʦʚʣʠ ʧʘʯʢʠ. ɼʣʷ ʧʣʘʚʥʠʢʘ ʧʦʣʫʯʝʥʘ ʜʘʪʠʨʦʚʢʘ 13310Ñ460 

ʢʘʣʠʙʨ. ʣ.ʥ. (MPI-135), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɸʣʣʝʨʸʜʩʢʦʤʫ ʧʦʪʝʧʣʝʥʠʶ;  

6-6,4 ʤ ï ʩʣʦʡ ʧʘʣʝʦʧʦʯʚʳ ʚʦʣʥʠʩʪʦ ʧʦʛʨʫʞʘʶʱʠʡʩʷ ʚ ʶʞʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʥʠʟʘʥ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʩʫʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʤʠ ʞʠʣʘʤʠ 

ʰʠʨʠʥʦʡ 20-50 ʩʤ ʠ ʛʣʫʙʠʥʦʡ 0,5-1,5 ʤ, ʩʦʜʝʨʞʠʪ ʢʨʠʦʛʝʥʥʳʝ 

ʤʠʢʨʦʩʢʣʘʜʢʠ ʠ ʜʠʘʧʠʨʳ ʨʘʟʤʝʨʘʤʠ 0,5-1 ʤ, ʩʦʜʝʨʞʠʪ ʮʝʣʳʝ ʬʨʘʛʤʝʥʪʳ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʝʨʪʠʢʘʣʴʥʦ 

ʧʦʛʨʝʙʝʥʥʳʝ ʧʥʠ ʣʠʩʪʚʝʥʥʠʮ ʜʠʘʤʝʪʨʦʤ ʜʦ 15-20 ʩʤ, ʣʠʥʟʳ ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʧʦʜʩʪʠʣʢʠ ʠ ʢʫʩʪʘʨʥʠʢʠ. ʀʟ ʧʥʝʡ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʜʘʪʠʨʦʚʢʘ 11450Ñ350 

ʢʘʣʠʙʨ. ʣ.ʥ. (MPI-138), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʭʦʣʦʜʘʥʠʶ ʇʦʟʜʥʝʛʦ ɼʨʠʘʩʘ;  

6,4-9 ʤ ï ʧʘʯʢʘ ʩʚʝʪʣʳʭ ʢʚʘʨʮʝʚʳʭ ʩʫʧʝʩʝʡ ʩ ʦʙʣʝʛʘʶʱʝʡ ʚʦʣʥʠʩʪʦʡ ʠ 

ʢʦʩʦʡ (ʧʝʨʝʢʨʝʩʪʥʦʡ) ʩʣʦʠʩʪʦʩʪʴʶ, ʧʘʜʘʶʱʝʡ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ (ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʩʦʚʨʝʤʝʥʥʦʤʫ ʪʝʯʝʥʠʶ ʨ. ʃʝʥʳ); 

9-9,4 ʤ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʚʦʣʥʠʩʪʦ ʩʣʦʠʩʪʘʷ ʧʳʣʝʚʘʪʘʷ ʩʫʧʝʩʴ ʪʝʤʥʦʛʦ 

ʮʚʝʪʘ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʪʦʨʬʘ, ʧʥʷʤʠ 

ʣʠʩʪʚʝʥʥʠʮ ʜʠʘʤʝʪʨʦʤ 10-15 ʩʤ. ʇʦʚʝʨʭʥʦʩʪʴ ʧʘʣʝʦʨʝʣʴʝʬʘ ʩʣʘʙʦ 

ʚʦʣʥʠʩʪʘʷ ʩ ʧʦʥʠʞʝʥʠʷʤʠ ʜʦ 1 ʤ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʫʨʦʯʝʥʳ ʩʢʦʧʣʝʥʠʷ 

ʧʣʘʚʥʠʢʘ (ʢʨʫʧʥʳʝ ʩʪʚʦʣʳ ʜʝʨʝʚʴʝʚ ʨʘʟʥʦʡ ʦʢʘʪʘʥʥʦʩʪʠ). ʀʟ ʧʣʘʚʥʠʢʘ 

ʧʦʣʫʯʝʥʳ 2 ʜʘʪʠʨʦʚʢʠ 11410Ñ320 ʠ 11350Ñ300 ʢʘʣʠʙʨ. ʣ.ʥ. (MPI-136 ʠ 

MPI-137), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʭʦʣʦʜʘʥʠʶ ʇʦʟʜʥʝʛʦ ɼʨʠʘʩʘ; 

9,4 -12 (18) ʤ ï ʩʚʝʪʣʳʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʚʦʣʥʠʩʪʦʩʣʦʠʩʪʳʝ ʢʚʘʨʮʝʚʳʝ 

ʩʫʧʝʩʠ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʪʦʥʢʠʭ ʧʨʦʩʣʦʝʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ, ʚʝʪʦʢ 

ʢʫʩʪʘʨʥʠʢʦʚ, ʦʭʨʠʩʪʳʭ ʦʞʝʣʝʟʥʝʥʥʳʭ ʧʷʪʝʥ. ʂʨʦʚʣʷ ʧʘʯʢʠ ʦʙʨʘʟʦʚʘʥʘ 

ʩʠʥʛʝʥʝʪʠʯʝʩʢʠʤ ʨʝʣʴʝʬʦʤ ʢʦʧʴʝʚʠʜʥʳʭ ʜʶʥ, ʵʢʩʧʦʥʠʨʫʝʤʳʤ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʟʘʢʨʝʧʣʝʥʥʳʤ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʤ ʣʝʩʦʤ. ʀʟ ʣʠʥʟʳ 
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ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʪʦʨʬʘ ʩ ʛʣʫʙʠʥʳ 1,5 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫʯʝʥʘ ʜʘʪʘ 

7900Ñ300 ʢʘʣʠʙʨ. ʣ.ʥ. (MPI-134), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʦʨʝʘʣʴʥʦʤʫ 

ʦʧʪʠʤʫʤʫ ʛʦʣʦʮʝʥʘ.  

 

3. ɺʳʚʦʜʳ 

ʉʭʦʜʥʳʝ ʨʘʟʨʝʟʳ ʩ ʧʘʣʝʦʧʦʯʚʘʤʠ ʠ ʧʥʸʚʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ, ʧʦʛʨʝʙʝʥʥʳʤʠ 

ʧʦʜ ʜʶʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʨʘʥʝʝ, 

ʥʦ ʥʝ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʩʦʙʳʪʠʝ ʇʦʟʜʥʝʛʦ ɼʨʠʘʩʘ. ʊʘʢ, ʚ 1993 

ʛ. ʉ.ʂ.ʂʨʠʚʦʥʦʛʦʚʳʤ [5] ʥʘ 3 ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʣʠʥʳ ʨ. ʏʘʨʳ 

(ʏʘʨʩʢʘʷ ʚʧʘʜʠʥʘ, ʉʪʘʥʦʚʦʝ ʥʘʛʦʨʴʝ) ʫʩʪʘʥʦʚʣʝʥʳ ʧʥʸʚʳʝ ʛʦʨʠʟʦʥʪʳ ʩ 

ʬʨʘʛʤʝʥʪʘʤʠ ʧʦʯʚʳ, ʧʦʛʨʝʙʝʥʥʳʝ ʧʦʜ ʩʣʦʝʤ ʜʶʥʥʳʭ ʩʫʧʝʩʝʡ ʤʦʱʥʦʩʪʴʶ 

ʜʦ 5 ʤ.  ʇʦʣʫʯʝʥʥʳʝ ʘʚʪʦʨʦʤ 3 ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ ʜʘʪʠʨʦʚʢʠ ʦʪ 10600-

11990 ʥʝʢʘʣʠʙʨ. ʣ.ʥ. ɺʳʧʦʣʥʝʥʥʘʷ ʥʘʤʠ ʢʘʣʠʙʨʦʚʢʘ ʜʘʝʪ ʘʙʩʦʣʶʪʥʫʶ 

ʜʘʪʫ 12500-14000 ʢʘʣʠʙʨ. ʣ.ʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ 

ʠʩʢʦʧʘʝʤʦʛʦ ʣʝʩʘ, ʥʝʩʤʦʪʨʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʫʜʘʣʝʥʥʦʩʪʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʨʘʟʥʳʤ ʪʠʧʘʤ ʨʝʣʴʝʬʘ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ, 

ʧʦʛʠʙʣʠ ʧʦ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʨʫʙʝʞʝ ɸʣʣʝʨʸʨʘ 

ʠ ʇʦʟʜʥʝʛʦ ɼʨʠʘʩʘ. ʆʥʠ ʙʳʣʠ ʧʦʛʣʦʱʝʥʳ ʙʳʩʪʨʦ ʥʘʩʪʫʧʘʶʱʠʤʠ 

ʩʫʧʝʩʯʘʥʳʤʠ ʜʶʥʘʤʠ ʟʘ ʢʨʘʡʥʝ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʠʭ 

ʢʦʥʩʝʨʚʘʮʠʶ ʠ ʭʦʨʦʰʫʶ ʩʦʭʨʘʥʥʦʩʪʴ. ʌʘʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʍʘʨʳʷʣʘʭʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʨʘʟʨʝʟʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʨʝʟʢʦʤ ʧʦʭʦʣʦʜʘʥʠʠ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʦʧʫʩʪʳʥʠʚʘʥʠʠ ʨʝʛʠʦʥʘ ʚ 

ʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ. ʌʦʨʤʳ ʠʩʢʦʧʘʝʤʦʛʦ ʵʦʣʦʚʦʛʦ ʨʝʣʴʝʬʘ ʇʦʟʜʥʝʛʦ ɼʨʠʘʩʘ 

ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʣʠʩʴ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʚʠʜʝ ʟʘʢʨʝʧʣʝʥʥʳʭ 

ʧʨʦʜʦʣʴʥʳʭ ʠ ʫʟʢʠʭ ʢʦʧʴʝʚʠʜʥʳʭ ʜʶʥ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ. 
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Annotation. New data on the structure, composition and U-Pb 

age of Uyandina-Yasachnaya volcanic rocks in the middle part of 

Indigirka River are presented. Volcanites constitute lower 

(Oxfordian-Kimmeridgian) andesite-dacite-rhyolite sequence and 
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upper (Kimmeridgian-Volgian) dacite-rhyolite sequence. U-Pb 

SIMS age of volcanites of both sequence and intruding them 

granites of Chimalginsky massif are 150-152 and 152 Ma 

respectively. Ar-Ar age for amphibole from granites is 149Ñ6 

Ma. Geochemical and isotopic composition of volcanites indicate 

their hybrid character and subduction-related formation. Volcanic 

rocks of upper sequence were probably formed in continental 

margin setting. 

 

1. ɺʚʝʜʝʥʠʝ 

ɺʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʧʦʟʜʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʩʢʣʘʜʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ ʢʦʣʣʠʟʠʦʥʥʦʛʦ ʧʦʷʩʘ ʏʝʨʩʢʦʛʦ 

ʚʳʜʝʣʷʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ʋʷʥʜʠʥʦ-ʗʩʘʯʥʝʥʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ (ʋʗɺɼ). ʆʥʠ 

ʧʨʦʪʷʛʠʚʘʶʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʙʦʣʝʝ 850 ʢʤ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ (ʦʪ ʚʝʨʭʦʚʴʝʚ ʨ. 

ʂʦʣʳʤʘ) ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ (ʢ ʚʝʨʭʦʚʴʷʤ ʨʨ. ʉʝʣʝʥʷʭ ʠ ʋʷʥʜʠʥʘ) ʠ ʠʤʝʶʪ 

ʰʠʨʠʥʫ ʚʳʭʦʜʦʚ ʙʦʣʝʝ 100 ʢʤ. ʉ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʚ ʩʪʨʦʝʥʠʠ 

ʜʫʛʠ ʥʘʙʣʶʜʘʝʪʩʷ ʟʦʥʘʣʴʥʦʩʪʴ, ʚʳʨʘʞʝʥʥʘʷ ʩʤʝʥʦʡ ʚʫʣʢʘʥʠʪʦʚ ʦʩʥʦʚʥʦʛʦ 

ʩʦʩʪʘʚʘ ʚʫʣʢʘʥʠʪʘʤʠ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ [2, 3, 5] ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʚʫʣʢʘʥʠʪʦʚ ʦʩʪʘʝʪʩʷ ʜʦ 

ʢʦʥʮʘ ʥʝ ʨʝʰʝʥʥʦʡ. ʂʦʥʩʪʘʪʠʨʫʷ ʦʙʱʠʡ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ 

ʚʫʣʢʘʥʠʟʤʘ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʋʗɺɼ. 

ʆʜʥʠ ʘʚʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʝʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʟʜʥʝʶʨʩʢʦʛʦ ʨʠʬʪʘ [4]; 

ʜʨʫʛʠʝ ï ʚ ʢʘʯʝʩʪʚʝ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʠʣʠ ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ [2]. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʋʗɺɼ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʦʝ ʛʝʪʝʨʦʛʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʆʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʦ 

ʥʘʧʨʘʚʣʝʥʠʠ ʩʫʙʜʫʢʮʠʠ ʠ ʧʦʣʷʨʥʦʩʪʠ ʜʫʛʠ, ʘ ʪʘʢʞʝ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʨʝʜʜʫʛʦʚʦʛʦ ʠ ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʚʦʧʨʦʩʦʚ 

ʪʨʝʙʫʶʪʩʷ ʥʦʚʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʚʝʱʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʠ 

ʘʙʩʦʣʶʪʥʳʭ ʚʦʟʨʘʩʪʘʭ ʚʫʣʢʘʥʠʪʦʚ. 

  

2. ʈʝʟʫʣʴʪʘʪʳ  

ɺ 2018 ʛʦʜʫ ʘʚʪʦʨʘʤʠ ʙʳʣ ʠʟʫʯʝʥ ʨʘʟʨʝʟ ʋʗɺɼ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. 

ʀʥʜʠʛʠʨʢʘ, ʛʜʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 50 ʢʤ ʦʪ ʫʩʪʴʷ ʨ. ʋʩʪʨʫʢʪʘʭ ʜʦ ʫʩʪʴʷ ʨ. 

ʉʘʨʳ-ʂʳʣʣʘʭ ʚʩʢʨʳʚʘʶʪʩʷ ʩʢʘʣʴʥʳʝ ʦʙʥʘʞʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʪʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ. ɺ ʨʘʟʨʝʟʝ ʚʳʜʝʣʝʥʦ 

ʜʚʝ ʪʦʣʱʠ. ʅʠʞʥʷʷ ʪʦʣʱʘ (ʦʢʩʬʦʨʜ-ʢʠʤʝʨʠʜʞ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʥʜʝʟʠʪʳ 

(ʟʘʣʝʛʘʶʱʠʝ ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ), ʜʘʮʠʪʳ, ʨʠʦʣʠʪʳ. ɺʝʨʭʥʷʷ ʪʦʣʱʘ 
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(ʢʠʤʝʨʠʜʞ-ʚʦʣʛʘ) ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʥʠʞʥʝʡ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʘʮʠʪʳ 

ʠ ʨʠʦʣʠʪʳ. ʇʦʣʫʯʝʥʥʳʝ ʜʣʷ ʋʗɺɼ ʘʙʩʦʣʶʪʥʳʝ ʜʘʪʠʨʦʚʢʠ ʮʠʨʢʦʥʦʚ U-Pb 

SIMS ʤʝʪʦʜʦʤ ʜʣʷ ʨʠʦʣʠʪʦʚ ʠʟ ʦʙʦʠʭ ʪʦʣʱ ʠ ʘʥʜʝʟʠʪʦʚʦʛʦ ʪʫʬʘ ʠʟ 

ʥʠʞʥʝʡ ʪʦʣʱʠ ʩʦʩʪʘʚʠʣʠ 150-152 ʤʣʥ ʣʝʪ (ʨʠʩʫʥʦʢ), ʪ.ʝ ʧʦʣʥʦʩʪʴʶ 

ʧʦʜʪʚʝʨʜʠʣʠ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 

ʆʢʩʬʦʨʜ-ʢʠʤʝʨʠʜʞʩʢʘʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʚʫʣʢʘʥʠʪʦʚ ʧʨʦʨʚʘʥʘ ʛʨʘʥʠʪʦʠʜʘʤʠ 

ʏʠʤʘʣʛʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ. ɻʨʘʥʠʪʦʠʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʤʬʠʙʦʣ-

ʙʠʦʪʠʪʦʚʳʤʠ ʛʨʘʥʠʪʘʤʠ ʧʝʨʚʦʡ ʬʘʟʳ ʠ ʣʝʡʢʦʛʨʘʥʠʪʘʤʠ ʚʪʦʨʦʡ ʬʘʟʳ. U-

Pb SIMS ʚʦʟʨʘʩʪ ʣʝʡʢʦʛʨʘʥʠʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 152Ñ1 ʤʣʥ ʣʝʪ. Ar-Ar ʚʦʟʨʘʩʪ 

ʘʤʬʠʙʦʣʘ ʠʟ ʛʨʘʥʠʪʦʚ ʧʝʨʚʦʡ ʬʘʟʳ ʩʦʩʪʘʚʣʷʝʪ 148.6Ñ5.6 ʤʣʥ ʣʝʪ. 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʚ ʢʦʦʨʜʠʥʘʪʘʭ SiO2-K2O ʚʫʣʢʘʥʠʪʳ ʦʙʨʘʟʫʶʪ 

ʪʨʠ ʩʝʨʠʠ. ɺʫʣʢʘʥʠʪʳ ʥʠʞʥʠʭ ʯʘʩʪʝʡ ʨʘʟʨʝʟʘ ï ʘʥʜʝʟʠʪʳ, ʜʘʮʠʪʳ, 

ʨʠʦʣʠʪʳ ï ʟʘʥʠʤʘʶʪ ʧʦʛʨʘʥʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʦʩʪʨʦʚʦʜʫʞʥʦʡ 

ʪʦʣʝʠʪʦʚʦʡ ʠ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʷʤʠ.  

 

 
ʈʠʩʫʥʦʢ. ɼʠʘʛʨʘʤʤʳ ʩ ʢʦʥʢʦʨʜʠʝʡ ʜʣʷ ʚʫʣʢʘʥʠʪʦʚ ʠ ʪʫʬʦʚ ʀʥʜʠʛʠʨʩʢʦʛʦ 

ʨʘʟʨʝʟʘ 

 

ʈʠʦʣʠʪʳ ʠʟ ʦʩʥʦʚʘʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʟʚʝʩʪʢʦʚʦ-

ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ. ɼʘʮʠʪʳ ʠ ʨʠʦʣʠʪʳ ʚʝʨʭʦʚ ʨʘʟʨʝʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʚʳʩʦʢʦʢʘʣʠʝʚʦʡ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ.  
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ɸʥʜʝʟʠʪʳ ʦʩʥʦʚʘʥʠʷ ʨʘʟʨʝʟʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ 

ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʴʶ (Mg# = 0.4-0.5). ʅʘ ʜʠʩʢʨʠʤʠʥʘʥʪʥʳʭ ʜʠʘʛʨʘʤʤʘʭ (Ti-

V ʠ Th- Hf- Ta) ʪʦʯʢʠ ʠʭ ʩʦʩʪʘʚʦʚ ʣʦʞʘʪʩʷ ʚ ʧʦʣʷ ʦʩʪʨʦʚʦʜʫʞʥʳʭ 

ʚʫʣʢʘʥʠʪʦʚ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʇʠʩʢʫʥʦʚʘ, ʢʦʪʦʨʘʷ ʩʚʷʟʳʚʘʝʪ ʢʘʣʠʡ, ʪʠʪʘʥ, ʢʨʝʤʥʠʡ, 

ʢʘʣʴʮʠʡ ʠ ʨʘʟʜʝʣʷʝʪ ʦʙʣʘʩʪʠ ʘʢʪʠʚʥʳʭ ʦʢʨʘʠʥ ʠ ʟʨʝʣʳʭ ʦʩʪʨʦʚʥʳʭ ʜʫʛ, 

ʩʦʩʪʘʚʳ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʨʦʜʳ ʧʦʧʘʜʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʙʣʘʩʪʴ 

ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʧʦʷʩʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʈɿʕ ʚʫʣʢʘʥʠʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʦʩʪʨʦʚʦʜʫʞʥʦʤʫ ʪʠʧʫ ʩ ʫʤʝʨʝʥʥʳʤ ʦʙʦʛʘʱʝʥʠʝʤ ʃʈɿʕ ʥʘʜ ʩʨʝʜʥʠʤʠ ʠ 

ʪʷʞʝʣʳʤʠ (La/Yb = 2-6). ʅʘʠʤʝʥʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʈɿʕ ʥʘʙʣʶʜʘʶʪʩʷ ʚ 

ʘʥʜʝʟʠʪʘʭ (La+Sm+Yb = 14 ʛ/ʪ). ɺ ʨʠʦʣʠʪʘʭ ʢʦʣʝʙʣʶʪʩʷ (La+Sm+Yb = 36-

45 ʛ/ʪ). ʄʫʣʴʪʠʵʣʝʤʝʥʪʥʳʝ ʩʧʝʢʪʨʳ ʦʜʥʦʪʠʧʥʳ ʜʣʷ ʚʩʝʭ ʢʠʩʣʳʭ ʧʦʨʦʜ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʨʫʧʥʦʠʦʥʥʳʭ ʣʠʪʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʜ 

ʚʳʩʢʦʢʦʟʘʨʷʜʥʳʤʠ. ʅʘʙʣʶʜʘʝʪʩʷ ʛʣʫʙʦʢʘʷ Ta-Nb ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʘʥʦʤʘʣʠʷ, ʚ ʦʩʪʘʣʴʥʦʤ ʩʧʝʢʪʨʳ ʙʣʠʟʢʠ ʢ ʩʧʝʢʪʨʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʟʘʚʠʩʠʤʦʩʪʠ Th ʦʪ Ta ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʧʦʨʦʜʳ ʦʙʨʘʟʫʶʪ 

ʢʦʨʦʪʢʠʡ ʪʨʝʥʜ, ʥʘʯʘʣʦ ʢʦʪʦʨʦʛʦ (ʧʦʨʦʜʳ ʥʠʞʥʝʡ ʪʦʣʱʠ) ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʚ ʧʦʣʝ ʚʫʣʢʘʥʠʪʦʚ ʦʩʪʨʦʚʥʳʭ ʜʫʛ, ʘ ʦʢʦʥʯʘʥʠʝ (ʚʳʩʦʢʦʢʘʣʠʝʚʳʝ 

ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʝ ʚʫʣʢʘʥʠʪʳ ʚʝʨʭʥʝʡ ʪʦʣʱʠ) ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʦʣʝ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʢʨʘʠʥ.  

ʉʦʩʪʘʚʳ ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʪʦʚ ʥʘ ʜʠʘʛʨʘʤʤʝ (Y+Nb) ï Rb ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʘʢ 

ʚ ʧʦʣʝ ʛʨʘʥʠʪʦʠʜʦʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʜʫʛ, ʪʘʢ ʠ ʚ ʧʦʣʝ ʚʥʫʪʨʠʧʣʠʪʥʳʭ 

ʛʨʘʥʠʪʦʠʜʦʚ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʨʘʥʠʪʦʠʜʦʚ ʘʢʪʠʚʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʦʢʨʘʠʥ [1]. ɺʩʝ ʠʟʫʯʝʥʥʳʝ ʧʦʨʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ắNd (ʦʪ -2.37 ʜʦ -6.43), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʦʨʦʚʦʤ 

ʠʩʪʦʯʥʠʢʝ ʜʣʷ ʚʩʝʭ ʧʦʨʦʜ ʠʟʫʯʝʥʥʦʛʦ ʨʘʟʨʝʟʘ. ʕʪʦʪ ʚʳʚʦʜ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʪʥʦʰʝʥʠʷ Y/Nb = 2-5, ʯʪʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ. 

 

3. ɺʳʚʦʜʳ 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʫʣʢʘʥʠʪʳ ʀʥʜʠʛʠʨʩʢʦʛʦ 

ʨʘʟʨʝʟʘ ʋʗɺɼ ʠʤʝʶʪ ʛʠʙʨʠʜʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʣʦʞʥʫʶ ʠʩʪʦʨʠʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ ʵʪʦʤ ʚʫʣʢʘʥʠʪʳ 

ʚʝʨʭʥʝʡ ʪʦʣʱʠ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʦʙʩʪʘʥʦʚʢʝ 

ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʌʌʀ ˉ18-77-10073, ʙʘʟʦʚʦʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʟʘ ʩʯʝʪ ʩʫʙʩʠʜʠʠ. 
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Annotation. The Verkhoyansk terrigenous complex (C1v-K1al1) 

was formed at the borders of the Visean - Permian, Indian - 

Norian, Ratian - Volgian and Berriasian - Albian transgressive 

regressive megacycles. The complex was formed in the east of 

the Siberian Platform and Northeast Eurasia on a consolidated 

crust in the Boreal epicontinental, offshore paleobasin for more 
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than 300 million years. Megacycles correspond to the Siberian 

(C1v-P3v), Yansky (T1i-T3n), Laptev (T3r2-J3v) and Kitchansky 

(K1b-K1al1) subcomplexes. The existence of oceanic basins is not 

confirmed by the analysis of the continuity and directed cyclicity 

of sedimentogenesis in the east of the Siberian platform and 

Northeast Eurasia. It was established, the restructuring of the 

sedimentogenesis regime in the marine basin is confined to the 

Tournaisian-Visean interval, and the activation of tectonic 

processes and the outburst of effusive volcanic activity are 

confined to the final boundaries of megacycles. Evidence of the 

manifestation of the Hercynian era of folding is established. In 

the Late Paleozoic and Mesozoic, on the east platform and 

Northeast Eurasia, only stages of tectonic-magmatic activation 

appeared, universally marked by products of volcanic activity 

and floristic remains. 

 

1. ɺʚʝʜʝʥʠʝ 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʝʨʭʦʷʥʩʢʦʤ ʪʝʨʨʠʛʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʦ ʝʛʦ 

ʣʠʪʦʣʦʛʠʠ, ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʚ ʧʨʝʜʝʣʘʭ ʚʦʩʪʦʢʘ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ɽʚʨʘʟʠʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ 

ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʋʞʝ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ 

ʤʘʪʝʨʠʘʣʳ ʧʦ ʣʠʪʦʣʦʛʠʠ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʩʳʛʨʘʣʘ ʥʘʫʯʥʘʷ ʩʚʦʜʢʘ ʧʦ ʠʟʫʯʝʥʠʶ 

ʤʝʟʦʟʦʷ (ʚʝʨʭʥʠʡ ʪʨʠʘʩïʁ ʨʘ) ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ɿʘʧʘʜʥʦʡ ʠ 

ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ. ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʠʣʠ ʦʪʥʝʩʪʠ ʢ ʚʝʨʭʦʷʥʩʢʦʤʫ 

ʢʦʤʧʣʝʢʩʫ ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʟʜʥʝʛʦ ʧʘʣʝʦʟʦʷ ʠ ʤʝʟʦʟʦʷ, ʨʘʟʚʠʪʳʝ 

ʥʘ ʚʦʩʪʦʢʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʧʨʠ ʵʪʦʤ, ʨʘʩʩʤʦʪʨʝʪʴ ʠʭ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʵʚʦʣʶʮʠʶ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʟʚʠʪʠʷ ʝʜʠʥʦʛʦ 

ʤʝʣʢʦʚʦʜʥʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ï ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ, ʦʪ ɺʠʣʶʡʩʢʦʡ ʧʝʪʣʠ (ʥʘ ʟʘʧʘʜʝ) ʜʦ ʟʘʧʘʜʥʳʭ ʦʪʨʦʛʦʚ 

ʀʥʴʷʣʠ-ɼʝʙʠʥʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ (ʥʘ ʚʦʩʪʦʢʝ). ʇʦ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʫ 

ɽʚʨʘʟʠʠ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʨʷʜ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʭʝʤ ʠ 

ʦʙʲʷʩʥʠʪʝʣʴʥʳʭ ʟʘʧʠʩʦʢ ʢ ʥʠʤ, ʫʪʦʯʥʷʶʱʠʝ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʶ 

ʚʝʨʭʦʷʥʩʢʦʛʦ ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɼʦʧʦʣʥʝʥʠʷʤ ʧʦʜʚʝʨʛʣʘʩʴ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʩʭʝʤʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʨʠʘʩʘ, ʘ ʪʘʢʞʝ ʚʥʝʩʝʥʳ 

ʠʟʤʝʥʝʥʠʷ ʚ ʥʠʞʥʝï, ʠ ʩʨʝʜʥʝʶʨʩʢʫʶ ʯʘʩʪʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʭʝʤ ʶʨʳ 

ʜʣʷ ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ. ʀʟʤʝʥʠʣʠʩʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʚʝʨʭʥʝʪʨʠʘʩʦʚʳʭïʁ ʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʚʝʨʭʥʝʤ 
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ʪʨʠʘʩʝïʁ ʨʝ ʥʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ɽʚʨʘʟʠʠ ʙʳʣ ʦʙʦʩʦʙʣʝʥ ʚ ʛʨʘʥʠʮʘʭ 

ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʠ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ʦʩʘʜʦʯʥʳʡ ʙʘʩʩʝʡʥ ʚ 

ʩʦʩʪʘʚʝ ɸʨʢʪʠʯʝʩʢʦʛʦ (ɹʦʨʝʘʣʴʥʦʛʦ) ʩʫʧʝʨʙʘʩʩʝʡʥʘ ʠ ʦʙʦʩʥʦʚʘʥʳ ʩʪʘʜʠʠ 

ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʇʦʩʣʝ 2010 ʛʦʜʘ ʠ, ʚʧʣʦʪʴ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʚʨʝʤʝʥʠ, 

ʘʚʪʦʨʘʤʠ, ʧʦ ʠʟʫʯʝʥʥʦʤʫ ʠʥʪʝʨʚʘʣʫ (C1v-K1al1) ʧʦʣʫʯʝʥ ʦʙʰʠʨʥʳʡ 

ʤʘʪʝʨʠʘʣ ʧʦ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ, ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʠ, ʛʝʦʜʠʥʘʤʠʢʝ 

ʤʝʣʢʦʚʦʜʥʳʭ ʧʘʣʝʦʙʘʩʩʝʡʥʦʚ ɿʝʤʣʠ ʠ ʚʳʧʦʣʥʝʥʳ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʚʣʝʯʝʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʙʫʨʝʥʠʷ ʜʥʘ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ 

(Programs DSDP, 1963-1984; ʠ ODP, 1985-2003), ʘ ʪʘʢʞʝ ʦʙʦʙʱʝʥʠʷ ʧʦ 

ʩʪʨʘʪʠʛʨʘʬʠʠ, ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʠ ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʦʨʩʢʦʡ ʬʘʫʥʳ (ʙʨʘʭʠʦʧʦʜʳ, ʢʦʥʦʜʦʥʪʳ) ʚ ɹʦʨʝʘʣʴʥʦʡ 

ʥʘʜʦʙʣʘʩʪʠ.  

 

2. ʆʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʝʨʭʦʷʥʩʢʠʡ ʪʝʨʨʠʛʝʥʥʳʡ 

ʢʦʤʧʣʝʢʩ ʩʬʦʨʤʠʨʦʚʘʥ ʚ ʝʜʠʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʤ 

ʤʝʣʢʦʚʦʜʥʦʤ ʦʩʘʜʦʯʥʦʤ ʙʘʩʩʝʡʥʝ, ʦʭʚʘʪʳʚʘʶʱʠʤ ʚʦʩʪʦʢ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʢ ɽʚʨʘʟʠʠ, ʚ ʧʨʝʜʝʣʘʭ ʯʝʪʳʨʝʭ ʤʝʛʘʮʠʢʣʦʚ: 

ʚʠʟʝʡʩʢʦ ï ʧʝʨʤʩʢʦʛʦ, ʠʥʜʩʢʦ ï ʥʦʨʠʡʩʢʦʛʦ, ʨʵʪʩʢʦ ï ʚʦʣʞʩʢʦʛʦ ʠ ʙʝʨʨʠʘʩ 

ï ʘʣʴʙʩʢʦʛʦ. ʕʪʠ ʨʫʙʝʞʠ ʤʝʛʘʮʠʢʣʦʚ ʦʪʚʝʯʘʶʪ ʩʠʙʠʨʩʢʦʤʫ (ʉ1v-P3v), 

ʷʥʩʢʦʤʫ (ʊ1i-T3n), ʣʘʧʪʝʚʩʢʦʤʫ (T3r2-J3v) ʠ ʢʠʪʯʘʥʩʢʦʤʫ (K1b-K1al1) 

ʧʦʜʢʦʤʧʣʝʢʩʘʤ ʚʝʨʭʦʷʥʩʢʦʛʦ ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (C1v-K1al1) [1ï4]. 

ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʜʢʦʤʧʣʝʢʩʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ɹʦʨʝʘʣʴʥʦʤ ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʙʘʩʩʝʡʥʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ ʯʝʤ 300 

ʤʣʥ. ʣʝʪ, ʢʦʪʦʨʳʡ ʟʘʣʦʞʠʣʩʷ ʥʘ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʢʦʨʝ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ 

ʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʩʩʝʡʥʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ 

ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ɽʚʨʘʟʠʠ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʘʥʘʣʠʟʦʤ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʠ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʳ: 

ʧʝʨʝʩʪʨʦʡʢʘ ʨʝʞʠʤʘ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ, ʘʢʪʠʚʠʟʘʮʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʚʩʧʳʰʢʘ ʵʬʬʫʟʠʚʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʬʠʥʘʣʴʥʳʤ ʛʨʘʥʠʮʘʤ ʤʝʛʘʮʠʢʣʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʙʦʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʦʷʚʣʝʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ɽʚʨʘʟʠʠ ʛʝʨʮʠʥʩʢʦʡ ʵʧʦʭʠ ʩʢʣʘʜʯʘʪʦʩʪʠ ʠ 

ʦʪʩʫʪʩʪʚʠʠ ʤʝʟʦʟʦʡʩʢʦʡ. ɺ ʚʝʨʭʥʝʤ ʧʘʣʝʦʟʦʝ ʠ ʤʝʟʦʟʦʝ ʩʪʘʜʠʠ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʥʝ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʩʢʣʘʜʯʘʪʦʩʪʴʶ. ʉʨʝʜʠ ʝʸ 

ʨʝʣʠʢʪʦʚ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʬʨʘʛʤʝʥʪʳ ʧʦʢʨʦʚʦʚ ʣʝʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʨʘʥʥʝʛʦ ʪʨʠʘʩʘ, ʘ ʪʘʢʞʝ ʧʦʢʨʦʚʳ ʜʘʮʠʪʦʚʳʭ ʣʘʚ ʠ ʧʝʧʣʦʚ 
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ʚʠʪʨʦʢʨʠʩʪʘʣʣʦʢʣʘʩʪʠʯʝʩʢʠʭ, ʤʘʨʢʠʨʦʚʘʥʥʳʭ ʣʠʩʪʦʚʦʡ ʬʣʦʨʦʡ ʥʘ 

ʛʨʘʥʠʮʝ ʚʦʣʛʠ ʠ ʙʝʨʨʠʘʩʘ; ʧʨʦʷʚʣʝʥʠʷ ʘʣʴʙʩʢʦʛʦ (ʭʘʪʳʨʳʢʩʢʦʝ ʚʨʝʤʷ) 

ʚʫʣʢʘʥʠʟʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʪʫʬʘʤʠ ʣʠʪʦʢʨʠʩʪʘʣʣʦʢʣʘʩʪʠʯʝʩʢʠʤʠ 

ʥʠʞʥʝʛʦ ʤʝʣʘ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʜʦʢʘʟʘʥ ʦʩʪʘʪʢʘʤʠ ʬʣʦʨʳ ʠ ʧʦʜʪʚʝʨʞʜʝʥ 

ʧʦʟʜʥʝʤʝʣʦʚʦʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʣʫʥʛʭʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩ ʚ ʃʝʥʦ-ɺʠʣʶʡʩʢʦʤ 

ʤʝʞʜʫʨʝʯʴʝ.  

 

3. ɺʳʚʦʜʳ 

ɹʘʩʩʝʡʥʦʚʘʷ ʪʝʢʪʦʥʠʢʘ ʜʦʢʘʟʳʚʘʝʪʩʷ ʵʚʦʣʶʮʠʝʡ ʚʝʨʭʦʷʥʩʢʦʛʦ 

ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ɹʦʨʝʘʣʴʥʦʤ ʤʝʣʢʦʚʦʜʥʦʤ ʰʝʣʴʬʦʚʦʤ ʙʘʩʩʝʡʥʝ 

ʚ ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʝ (ʚʠʟʝʡʩʢʦʝ) ï ʨʘʥʥʝʤʝʣʦʚʦʝ (ʘʣʴʙʩʢʦʝ) ʚʨʝʤʷ.  

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ.  

ɸʚʪʦʨʳ ʧʨʠʥʦʩʷʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɸ.ʄ. ʊʨʫʱʝʣʝʚʫ, ɸ.ɸ. 

ɻʦʨʷʯʝʚʦʡ, ɺ.ɻ. ʂʥʷʟʝʚʫ ʠ ɹ.ʅ. ʐʫʨʳʛʠʥʫ, ʟʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʨʝʚʠʟʠʶ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʤʝʟʦʟʦʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ 

ʠ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʦ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ.  
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THE VERKHOYAN TERRIGENIOUS COMPLEX 

FORECASTED PRODUCTIVE SPECIALIZATION 

FEATURE OF THE KURANAKH ANTICLINORIA (WEST 

VERKHOYANYE ) 
Vitaliy Grinenko, Valeryi Baranov, Tatiana Vasileva 

Diamond and Precious Metals Geology Institute, Siberian Branch, Russian 

Academy of Sciences, 39 Lenina ave., Yakutsk, 677000, Russia 

 

Annotation. The high predictive productive specialization of the 

Verkhoyansk terrigenous complex of the Kuranakh anticlinorium 

is based on the established facts of the presence in the 

sedimentary rocks of the Carboniferous and Permian of the Echiy 

ore region of high concentrations of noble metals, scattered 

elements of the chalcophilic and siderophilic groups and first 

indicated by its wide areal distribution authigenic monazite. It 

was established that the processes of granitization and 

decompaction of the crystalline basement appeared in the 

Hercynian era in the Echiy ore region, in the zone of interaction 

between the Precambrian ore-magmatic Bilyakchan-Omoloy belt 

and a thick sedimentary, Carbonian ï Permian terrigenous frame. 

The anatectic granitoids that arose at the same time - 

Khoboyuotu-Echiy, Kysyl-Tass, Arkachan, Endybal, Kys-Kyuel 

are derivatives of the buried Echiy granite-gneiss dome - a large 

deep-lying ore-generating and ore-controlling object. Acid 

granitoids are specialized in gold and polymetallic mineralization 
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(ore deposits of Byttakhskoye, Khosskoye, Levo-Echiyskoye). 

The contact rims of intrusive bodies are associated with 

disseminated rare-metal-tin, molybdenum and copper-

molybdenum mineralization (Imtanjinskoye and Kyssyl-

Tasskoye ore deposits). The performed studies substantiated the 

endogenous and exogenous genetic relationship and direct 

lithological control of the host terrigenous frame of 

Carboniferous and Permian with developed ore occurrences and 

metal deposits of noble, polymetallic, rare-metal and rare-earth 

groups with tectonic-magmatic evolution of the Precambrian ore-

magmatic Bilyakchan-Omoloy belt and Echiy, granit-gneis 

dome, which contributed to the formation of the granitoids in the 

Kuranakh anticlinorium of Western Verkhoyanie anatetic nature. 

Key words: Kuranakh anticlinorium, Verkhoyansk terrigenous 

complex, productive specialization. 

 

1. ɺʚʝʜʝʥʠʝ 

ʎʝʥʪʨʘʣʴʥʘʷ (150ï180 ʢʤ), ʥʘʠʙʦʣʝʝ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠ ʚʦʟʚʳʰʝʥʥʘʷ ʚ 

ɿʘʧʘʜʥʦʤ ɺʝʨʭʦʷʥʴʝ ʯʘʩʪʴ ʂʫʨʘʥʘʭʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʘ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [1, 2], ʤʝʣʢʦ- (1:1 000 000 ʠ 1:500 000), 

ʩʨʝʜʥʝï (1:200 000) ʠ ʢʨʫʧʥʦï (1:50 000) ʤʘʩʰʪʘʙʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʩʲʝʤʢʘʤʠ, ʘ ʪʘʢʞʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʲʝʤʢʦʡ ʈʌ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʚ ʤʘʩʰʪʘʙʝ 1:1 000 000 [3]. ʇʨʠ ʨʝʟʢʦʤ ʧʣʦʱʘʜʥʦʤ 

ʨʘʩʰʠʨʝʥʠʠ ʧʦʧʝʨʝʯʥʠʢʘ ʘʥʪʠʢʣʠʥʦʨʠʷ (ʦʪ 40-50 ʢʤ ʜʦ 100ï150 ʢʤ), ʵʪʘ 

ʪʝʨʨʠʪʦʨʠʷ ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʩ ʕʯʠʡʩʢʠʤ ʨʫʜʥʳʤ ʨʘʡʦʥʦʤ [4]. 

ʇʨʝʜʧʦʩʳʣʢʘʤʠ ʢ ʝʛʦ ʚʳʜʝʣʝʥʠʶ ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʘʥʘʭʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ 

ʷʚʠʣʦʩʴ ʨʘʩʢʨʳʪʠʝ ʚʝʜʫʱʝʡ ʨʦʣʠ ʧʨʦʮʝʩʩʦʚ ʛʣʫʙʠʥʥʦʡ ʨʝʤʦʙʠʣʠʟʘʮʠʠ ʠ 

ʨʝʛʝʥʝʨʘʮʠʠ ʨʫʜʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ ʠ ʠʭ ʧʦʷʨʫʩʥʦʛʦ (ʦʪ ʜʨʝʚʥʠʭ ʢ ʤʦʣʦʜʳʤ) ʪʝʣʝʩʢʦʧʠʨʦʚʘʥʠʷ ʚ 

ʦʩʘʜʦʯʥʳʡ ʩʣʦʡ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʫʧʝʨʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʪʘʣʣʦʚ ʚ ʚʠʜʝ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʠʤ ʧʦ ʤʘʩʰʪʘʙʫ ʠ ʤʦʨʬʦʣʦʛʠʠ ʦʙʦʩʦʙʣʝʥʥʦʛʦ ʨʫʜʥʦʛʦ 

ʨʘʡʦʥʘ. ɺ ʦʩʝʚʦʡ ʯʘʩʪʠ ʂʫʨʘʥʘʭʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥ 

ʍʦʙʦʡʦʪʫ-ʕʯʠʡʩʢʠʡ ʛʨʘʥʠʪʦʠʜʥʳʡ ʤʘʩʩʠʚ, ʂʳʩʳʣ-ʊʘʩʩʢʠʡ 

ʛʨʘʥʦʜʠʦʨʠʪʦʚʳʡ ʰʪʦʢ, ʘ ʪʘʢʞʝ ʟʘʢʣʶʯʝʥʥʳʡ ʤʝʞʜʫ ʥʠʤʠ çʧʨʦʚʝʩ 

ʢʨʦʚʣʠè, ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʝʣʠʢʪʦʚ ʧʦʨʦʜ ʚʝʨʭʦʷʥʩʢʦʛʦ ʪʝʨʨʠʛʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʛʨʘʥʠʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʠʟʤʝʥʝʥʥʦʛʦ ʥʘʣʦʞʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʢʦʥʪʘʢʪʦʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ. ʂʠʩʣʳʝ ʧʦʨʦʜʳ ʵʪʠʭ ʠʥʪʨʫʟʠʚʥʳʭ ʪʝʣ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʟʦʣʦʪʦʝ ʠ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʝ ʦʨʫʜʝʥʝʥʠʝ 
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(ʨʫʜʦʧʨʦʚʷʣʝʥʠʷ: ɹʳʳʪʪʘʭʩʢʦʝ, ʍʦʦʩʢʦʝ, ʃʝʚʦ-ʕʯʠʡʩʢʦʝ ʠ ʜʨ.). 

ʕʢʨʘʥʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ çʧʨʦʚʝʩʘ ʢʨʦʚʣʠè ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʘʩʰʪʘʙʳ ʨʘʟʚʠʪʠʷ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʚ ʥʘʜʳʥʪʨʫʟʠʚʥʦʡ 

ʟʦʥʝ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʝʱʝ ʥʝ ʦʮʝʥʝʥʳ 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʥʘ ʛʣʫʙʠʥʫ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʢʚʘʞʠʥ ʢʘʨʪʠʨʦʚʦʯʥʦʛʦ ʠ 

ʧʦʠʩʢʦʚʦʛʦ ʙʫʨʝʥʠʷ. ʇʨʦʡʜʝʥʥʳʝ ʟʜʝʩʴ ʢʘʥʘʚʳ ʠ ʰʫʨʬʳ ʚʩʢʨʳʣʠ ʣʠʰʴ 

ʩʘʤʳʡ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʡ ʛʦʨʠʟʦʥʪ ʜʝʣʶʚʠʘʣʴʥʦʛʦ ʰʣʝʡʬʘ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʩʪʘʨʦʨʫʯʴʝʚʩʢʦʡ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʝʨʠʠ [4, 5] ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝ 

ʟʘʪʨʦʥʫʣʠ ʧʦʨʦʜ ʢʦʨʝʥʥʦʛʦ ʣʦʞʘ. ʉ ʧʦʨʦʜʘʤʠ ʢʦʥʪʘʢʪʦʚʦʡ ʦʪʦʨʦʯʢʠ 

ʠʥʪʨʫʟʠʚʥʳʭ ʪʝʣ (ʨʦʛʦʚʠʢʠ, ʦʨʦʛʦʚʠʢʦʚʘʥʥʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʘʣʝʚʨʦʣʠʪʳ) 

ʘʩʩʦʮʠʠʨʫʝʪ ʚʢʨʘʧʣʝʥʥʘʷ ʨʝʜʢʦʤʝʪʘʣʴʥʘʷ (ʦʣʦʚʷʥʘʷ, ʤʦʣʠʙʜʝʥʦʚʘʷ ʠ 

ʤʝʜʥʦ-ʤʦʣʠʙʜʝʥʦʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ) ï ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʀʤʪʘʥʜʞʠʥʩʢʦʝ, 

ʂʳʩʳʣ-ʊʘʩʩʢʦʝ. ɺ 1974-1979 ʛʛ. ʛʝʦʣʦʛʘʤʠ ʚʳʷʚʣʝʥʦ ʰʠʨʦʢʦʝ ʧʣʦʱʘʜʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦ ʦʣʦʚʦʨʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʂʫʨʘʥʘʭʩʢʦʤ 

ʘʥʪʠʢʣʠʥʦʨʠ ʥʘ ʬʦʥʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʘʣʦʛʦ, ʩʧʦʨʘʜʠʯʝʩʢʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʘʥʠʪʦʠʜʥʳʭ ʠʥʪʨʫʟʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʣʫʯʠʣʦ ʩʚʦʝ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ: ʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʂʫʨʘʥʘʭʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ ʚʩʪʨʦʝʥ 

ʜʦʢʝʤʙʨʠʡʩʢʠʡ ʨʫʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʧʦʷʩ (ɹʠʣʷʢʯʘʥʦ-ʆʤʦʣʦʡʩʢʠʡ). 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦʛʦ ʧʦʣʦʩʦʚʦʛʦ ʤʠʥʠʤʫʤʘ ʩʠʣʳ ʪʷʞʝʩʪʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʧʦʜʟʝʤʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ɹʠʣʷʢʯʘʥʩʢʦʛʦ 

ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ, ʦʪʜʝʣʷʶʱʝʛʦ 

ʆʭʦʪʩʢʠʡ ʤʘʩʩʠʚ ʦʪ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘ ʤʦʱʥʫʶ 

ʨʝʜʢʦʤʝʪʘʣʴʥʫʶ ʤʝʪʘʣʣʦʛʝʥʠʶ (ʦʣʦʚʦ, ʤʦʣʠʙʜʝʥ, ʚʠʩʤʫʪ, ʮʠʨʢʦʥʠʡ) ʩ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʫʧʧʳ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠ 

ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ [4].  

 

2. ʆʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ  

ʈʝʜʢʦʤʝʪʘʣʴʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʩʪʨʘʪʠʬʦʨʤʥʦʛʦ ʪʠʧʘ ʚ ɿʘʧʘʜʥʦʤ 

ɺʝʨʭʦʷʥʴʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ 1974 ʛ. ʛʝʦʣʦʛʘʤʠ ɺɸɻʊʘ ʚ ʆʨʫʣʛʘʥʩʢʦʤ 

ʘʥʪʠʢʣʠʥʦʨʠʠ, ʚ ʚʠʜʝ ʧʦʩʣʦʡʥʦʛʦ ʩʢʦʧʣʝʥʠʷ ʘʫʪʠʛʝʥʥʦʛʦ ʤʦʥʘʮʠʪʘ ʚ 

ʩʦʩʪʘʚʝ ʚʝʨʭʦʷʥʩʢʦʛʦ ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʂʦʨʝʥʥʦʡ ʠʩʪʦʯʥʠʢ ʚ 

ʂʫʨʘʥʘʭʩʢʦʤ ʘʥʪʠʢʣʠʥʦʨʠʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʛʝʦʣʦʛʘʤʠ ʎɻʉʕ ʗʊɻʋ ʠ 

ʥʘʭʦʜʠʣʩʷ ʧʨʝʜʝʣʘʭ ʕʯʠʡʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ [4]. ɺ ʨʘʤʢʘʭ ʤʦʜʝʣʠ 

ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʂʫʨʘʥʘʭʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ [1, 2, 6] ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʣʦʱʘʜʥʳʝ ʠʥʪʨʫʟʠʠ ʛʨʘʥʠʪʦʠʜʦʚ ʘʥʘʪʝʢʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʷʚʣʷʶʪʩʷ 

ʧʨʦʠʟʚʦʜʥʳʤʠ ʕʯʠʡʩʢʦʛʦ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚʦʛʦ ʢʫʧʦʣʘ, ʢʦʪʦʨʳʡ, ʚʝʨʦʷʪʥʝʝ 

ʚʩʝʛʦ, ʢʦʥʪʨʦʣʠʨʦʚʘʣ ʧʨʦʮʝʩʩ ʢʘʢ ʢʘʨʙʦʥʘʪʥʦʛʦ (ʥʘʯʠʥʘʷ ʩ ʜʦʢʝʤʙʨʠʷ), 
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ʪʘʢ ʠ ʪʝʨʨʠʛʝʥʥʦʛʦ (ʥʘʯʠʥʘʷ ʩ ʚʠʟʝ) ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʢʫʧʦʣ ʤʦʛ ʚʳʩʪʫʧʘʪʴ ʚ ʚʠʜʝ ʙʘʨʴʝʨʘ ʚ ʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ ʢʘʢ ʚ ʜʦʢʝʤʙʨʠʠ, 

ʘ ʪʘʢʞʝ ʠ ʚ ʨʘʥʥʝʤ-ʧʦʟʜʥʝʤ ʧʘʣʝʦʟʦʝ. ɺʳʢʣʠʥʠʚʘʥʠʝ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʚ 

ʧʨʝʜʝʣʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʢʫʧʦʣʘ ʠ ʥʘ ʚʦʩʪʦʯʥʦʤ ʝʛʦ ʩʢʣʦʥʝ ʧʨʠʚʝʣʦ ʢ 

ʥʝʩʦʛʣʘʩʥʦʤʫ ʟʘʣʝʛʘʥʠʶ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʟʦʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʨʭʝʡʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ. ʇʨʦʮʝʩʩʳ ʛʨʘʥʠʪʠʟʘʮʠʠ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʝʩʷ ʨʘʟʫʧʣʦʪʥʝʥʠʝʤ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʚ ʟʦʥʝ ɹʠʣʷʢʯʘʥʦ-ʆʤʦʣʦʡʩʢʦʛʦ ʧʦʷʩʘ, 

ʧʨʠʚʦʜʠʣʠ ʢ ʥʝʦʜʥʦʢʨʘʪʥʦʤʫ çʚʩʧʣʳʚʘʥʠʶè ʠ çʨʘʟʨʘʩʪʘʥʠʶè ʧʦ 

ʣʘʪʝʨʘʣʠ ʕʯʠʡʩʢʦʛʦ ʢʫʧʦʣʘ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʚʝʨʭʦʷʥʩʢʦʛʦ 

ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʝ ʟʦʣʦʪʦ, ʨʘʩʩʝʷʥʥʫʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʝʨʝʙʨʘ, ʵʣʝʤʝʥʪʦʚ ʭʘʣʴʢʦʬʠʣʴʥʦʡ ʠ ʩʠʜʝʨʦʬʠʣʴʥʦʡ ʛʨʫʧʧ 

ʠ ʰʠʨʦʢʦʤʫ ʘʨʝʘʣʴʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʘʫʪʠʛʝʥʥʦʛʦ ʤʦʥʘʮʠʪʘ. ʇʦ ʨʷʜʫ 

ʪʠʧʦʤʦʨʬʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʤʦʥʘʮʠʪʳ, ʚʳʷʚʣʝʥʥʳʝ ʚ 

ʧʨʝʜʝʣʘʭ ʂʝʩʪʝʨʩʢʦʛʦ ʤʘʩʩʠʚʘ ʘʣʷʩʢʠʪʦʚʳʭ ʛʨʘʥʠʪʦʚ (ʦʙʨʘʟʝʮ ˉ 200), ʘ 

ʪʘʢʞʝ ʚ ʨʘʟʨʝʟʘʭ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʭ ʢʘʢ ʚʝʨʭʥʷʷ ʧʝʨʤʴ [7] 

(ʢʦʥʛʣʦʤʝʨʘʪʳ ʤʦʱʥʦʩʪʴʶ 6,5 ʤ ʚ ʢʨʦʚʣʝ ʚʝʨʭʥʝʪʘʪʘʨʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ, 

ʦʙʨʘʟʝʮ ˉ 400, ʤʝʞʜʫʨʝʯʴʝ ʚʝʨʭʥʠʭ ʪʝʯʝʥʠʡ ʨʨ. ɹʘʨʘʡʳïʉʘʨʪʘʥʛ, 

ʂʫʨʘʥʘʭʩʢʠʡ ʘʥʪʠʢʣʠʥʦʨʠʡ), ʘʥʘʣʦʛʠʯʥʳ ʧʘʨʘʤʝʪʨʘʤ ʢʫʣʘʨʠʪʦʚ, 

ʠʟʫʯʝʥʥʳʭ ʠʟ ɺʝʨʭʦʷʥʩʢʦʛʦ ʨʝʜʢʦʟʝʤʝʣʴʥʦʛʦ ʧʦʷʩʘ (ʭʨ. ʂʫʣʘʨ, ʦʙʨʘʟʝʮ 

ʢʫʣʘʨʠʪʘ ˉ 300, ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʎʝʥʪʨʘʣʴʥʦʝïɺʝʨʭʥʝʝ, ʙʘʩʩʝʡʥ ʨ. 

ʋʨʘʩʘʣʘʭ). ɺ ʟʘʢʣʶʯʝʥʠʠ ʦʪʤʝʪʠʤ, ʯʪʦ ʚʧʝʨʚʳʝ, ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʘʥʘʭʩʢʦʛʦ 

ʘʥʪʠʢʣʠʥʦʨʠʷ ɿʘʧʘʜʥʦʛʦ ɺʝʨʭʦʷʥʴʷ, ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ 

ʧʦʣʠʤʠʢʪʦʚʳʭ ʢʦʥʛʣʦʤʝʨʘʪʘʭ, ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠ 

ʚʳʩʦʢʦʙʘʨʠʯʝʩʢʦʤ ʢʦʣʴʮʝʚʦʤ ʘʣʶʤʦʙʦʨʦʩʠʣʠʢʘʪʝ ï ʪʫʨʤʘʣʠʥʝ (ʦʙʨʘʟʝʮ 

400) ʚʢʣʶʯʝʥʠʷ ʙʝʟʚʦʜʥʦʛʦ ʤʦʥʘʮʠʪʘ ʠ ʮʠʨʢʦʥʠʷ. ʕʪʦʪ ʬʘʢʪ ʧʦʟʚʦʣʷʝʪ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʭ ʘʢʮʝʩʩʦʨʠʝʚ ʧʨʦʠʟʦʰʣʦ ʚ ʵʥʜʦʛʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʣʝʥʠʷ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʨʫʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ɹʠʣʷʢʯʘʥʦ-

ʆʤʦʣʦʡʩʢʦʛʦ ʧʦʷʩʘ. ʕʪʦʪ ʧʦʷʩ, ʚ ʭʦʜʝ ʩʚʦʝʡ ʵʚʦʣʶʮʠʠ, ʧʨʝʪʝʨʧʝʣ ʚ 

ʥʘʯʘʣʝ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʟʦʷ (ʪʫʨʥʝ-ʚʠʟʝ), ʠ ʚ ʚʷʪʩʢʦʝ ʚʨʝʤʷ (ʚʝʨʭʥʷʷ ʧʝʨʤʴ), 

ʠʥʪʝʥʩʠʚʥʫʶ ʜʝʩʪʨʫʢʮʠʶ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʧʨʦʜʫʢʪʳ ʝʛʦ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʨʘʤʳ ʧʦʜʚʝʨʛʣʠʩʴ ʨʘʟʨʫʰʝʥʠʶ ʠ ʙʳʣʠ ʚʳʥʝʩʝʥʳ ʚ 

ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʫʶ ʩʨʝʜʫ ʙʦʨʝʘʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ. ʊʘʢʞʝ, ʚ ʜʚʫʭ ʧʨʦʙʘʭ, ʚ 

ʩʦʩʪʘʚʝ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ (ʧʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʥʘ ʟʦʥʜʝ), ʩ ʤʦʥʘʮʠʪʦʤ 

ʘʩʩʦʮʠʠʨʫʶʪ: ʢʚʘʨʮ, ʩʣʶʜʘ, ʧʠʨʠʪ, ʧʦʣʝʚʦʡ ʰʧʘʪ, ʤʠʥʝʨʘʣ ʠʟ ʛʨʫʧʧʳ 

ʢʘʦʣʠʥʠʪʘ, ʷʨʦʟʠʪ (ʦʙʨʘʟʝʮ ˉ 300), ʘ ʪʘʢʞʝ ï ʢʚʘʨʮ, ʩʘʤʦʨʦʜʥʦʝ ʞʝʣʝʟʦ 

(ʦʙʨʘʟʝʮ ˉ 200), ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʝʜʧʦʣʦʞʠʪʴ ʦ ʜʝʩʪʨʫʢʮʠʠ ʧʦʛʨʝʙʝʥʥʳʭ 
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ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʛʠʧʘʙʠʩʩʘʣʴʥʦʛʦ ʦʯʘʛʘ, ʧʦʜʦʙʥʦʛʦ 

ʛʨʘʥʠʪʦʠʜʥʳʤ ʠʥʪʨʫʟʠʚʘʤ ʭʨ. ʂʫʣʘʨ, ʠ ʚʳʥʦʩʘ ʧʨʦʜʫʢʪʦʚ ʨʘʟʨʫʰʝʥʠʷ 

ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʚ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ.  

 

3. ɺʳʚʦʜʳ 

ɺ ʦʩʥʦʚʝ ʚʳʩʦʢʦʡ ʧʨʦʛʥʦʟʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʚʝʨʭʦʷʥʩʢʦʛʦ 

ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʫʨʘʥʘʭʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ ʣʝʞʘʪ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʬʘʢʪʳ ʥʘʣʠʯʠʷ ʚ ʕʯʠʡʩʢʦʤ ʨʫʜʥʦʤ ʨʘʡʦʥʝ, ʚ ʦʩʘʜʦʯʥʳʭ 

ʧʦʨʦʜʘʭ ʢʘʨʙʦʥʘ ʠ ʧʝʨʤʠ, ʚʳʩʦʢʠʭ ʩʦʜʝʨʞʘʥʠʡ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʟʦʣʦʪʘ, 

ʨʘʩʩʝʷʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʨʝʙʨʘ, ʵʣʝʤʝʥʪʦʚ ʭʘʣʴʢʦʬʠʣʴʥʦʡ ʠ 

ʩʠʜʝʨʦʬʠʣʴʥʦʡ ʛʨʫʧʧ ʠ ʰʠʨʦʢʦʛʦ ʘʨʝʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʘʫʪʠʛʝʥʥʦʛʦ ʤʦʥʘʮʠʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʛʨʘʥʠʪʠʟʘʮʠʠ ʠ 

ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʧʨʦʷʚʠʣʠʩʴ ʚ ʛʝʨʮʠʥʩʢʫʶ 

ʵʧʦʭʫ ʚ ʕʯʠʡʩʢʦʤ ʨʫʜʥʦʤ ʨʘʡʦʥʝ, ʚ ʟʦʥʝ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʨʫʜʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ɹʠʣʷʢʯʘʥʦ-ʆʤʦʣʦʡʩʢʦʛʦ ʧʦʷʩʘ. ɻʨʘʥʠʪʦʠʜʳ 

ʘʥʘʪʝʢʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ï ʍʦʙʦʡʦʪʫ-ʕʯʠʡʩʢʠʡ, ʂʳʩʳʣ-ʊʘʩʩʢʠʡ, 

ɸʨʢʘʯʘʥʩʢʠʡ (ʧʦʛʨʝʙʝʥʥʳʡ), ʕʥʜʳʙʘʣʴʩʢʠʡ, ʂʳʩ-ʂʶʝʣʴʩʢʠʡ ʷʚʣʷʶʪʩʷ 

ʧʨʦʠʟʚʦʜʥʳʤʠ ʧʦʛʨʝʙʝʥʥʦʛʦ ʕʯʠʡʩʢʦʛʦ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚʦʛʦ ʢʫʧʦʣʘ ï 

ʢʨʫʧʥʦʛʦ ʛʣʫʙʦʢʦʟʘʣʝʛʘʶʱʝʛʦ ʨʫʜʦʛʝʥʝʨʠʨʫʶʱʝʛʦ ʠ 

ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʝʛʦ ʦʙʲʝʢʪʘ.  

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ 

ʠ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʦ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ. 
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Annotation. The study area is located in the interfluve of the 

Momontai and Urultun rivers (Ulakhan-Chistai Ridge) on the 

southeastern flank of the Inôyali-Debin synclinorium. Intensively 

deformed Middle Jurassic clastic rocks and the overlying Upper 

Jurassic volcaniclastic sequences are exposed here. Our studies 

made it possible to clarify their lithological and sedimentological 

features and to elucidate the structural relationships between the 

Middle Jurassic and Upper Jurassic strata. 

 

1. ɺʚʝʜʝʥʠʝ 

ʀʟʫʯʝʥʥʳʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʤʝʞʜʫʨʝʯʴʝ ʨ.ʨ. ʄʦʤʦʥʪʘʡ ʠ ʋʨʫʣʴʪʫʥ 

(ʭʨ. ʋʣʘʭʘʥ-ʏʠʩʪʘʡ) ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʬʣʘʥʛʝ ʀʥʴʷʣʠ-ɼʝʙʠʥʩʢʦʛʦ 

ʩʠʥʢʣʠʥʦʨʠʷ. ɿʜʝʩʴ ʚʩʢʨʳʪʳ ʠʥʪʝʥʩʠʚʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʪʝʨʨʠʛʝʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʡ ʶʨʳ ʠ ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʠʭ ʚʝʨʭʥʝʶʨʩʢʠʝ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ 

ʫʪʦʯʥʠʪʴ ʠʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʚʳʷʩʥʠʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʨʝʜʥʝʶʨʩʢʠʤʠ ʠ 

ʚʝʨʭʥʝʶʨʩʢʠʤʠ ʪʦʣʱʘʤʠ. 

 

2. ʉʪʨʘʪʠʛʨʘʬʠʷ, ʣʠʪʦʣʦʛʠʷ, ʩʝʜʠʤʝʥʪʦʣʦʛʠʷ 

ʉʨʝʜʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʝʥʥʦʛʦ ʨʘʡʦʥʘ, ʩʦʛʣʘʩʥʦ 

ɻʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤ-ʙʘ 1:50 000 (1975 ʛ.), ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ï ʥʠʞʥʝʡ (J2
1) ʠ ʩʨʝʜʥʝʡ (J2

2) ʪʦʣʱʘʤʠ; ʚʝʨʭʥʷʷ ʪʦʣʱʘ 

ʥʝ ʦʙʥʘʞʝʥʘ. ʇʦʨʦʜʳ ʠʥʪʝʥʩʠʚʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʳ, ʚʩʢʨʳʚʘʶʪʩʷ ʚ 

ʨʘʟʨʦʟʥʝʥʥʳʭ ʚʳʭʦʜʘʭ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʧʦʩʣʦʡʥʦʝ ʦʧʠʩʘʥʠʝ. 

ʅʠʞʥʷʷ ʪʦʣʱʘ (J2
1). ʇʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʣʝʚʨʦʣʠʪʦʚ, 

ʢʨʝʤʥʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʛʨʘʚʝʣʠʪʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. 

ʇʝʩʯʘʥʠʢʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, 

ʨʘʟʥʦʧʣʠʪʯʘʪʳʝ; ʚ ʨʘʟʨʝʟʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʣʘʩʪʳ ʤʘʩʩʠʚʥʳʭ ʧʝʩʯʘʥʠʢʦʚ 

ʤʦʱʥʦʩʪʴʶ ʧʦ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ. ɺ ʧʝʩʯʘʥʠʢʘʭ ʠ ʘʣʝʚʨʦʣʠʪʘʭ 

ʥʘʙʣʶʜʘʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʜʦʰʚʘʭ ʩʣʦʝʚ, ʩʣʝʜʳ ʚʟʤʫʯʠʚʘʥʠʷ, 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʘʷ ʢʦʩʘʷ ʩʣʦʠʩʪʦʩʪʴ. ɺ ʨʘʟʨʝʟʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ 
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ʛʨʘʚʝʣʠʪʦʚ, ʤʝʣʢʦʛʘʣʝʯʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʢʦʥʛʣʦʙʨʝʢʯʠʡ. ʄʦʱʥʦʩʪʴ 

ʧʨʦʩʣʦʝʚ ʛʨʘʚʝʣʠʪʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʦʩʪʠʛʘʝʪ 25 

ʤ. ɻʘʣʴʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʣʦʭʦ ʦʢʘʪʘʥʥʳʤʠ ʦʙʣʦʤʢʘʤʠ ʯʝʨʥʳʭ 

ʢʨʝʤʥʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ, ʨʝʞʝ ʢʚʘʨʮʠʪʦʚ, ʤʘʛʤʘʪʠʯʝʩʢʠʭ, ʢʘʨʙʦʥʘʪʥʳʭ 

ʧʦʨʦʜ. ʆʪʜʝʣʴʥʳʝ ʢʨʫʧʥʳʝ ʫʛʣʦʚʘʪʳʝ ʧʣʦʭʦ ʦʢʘʪʘʥʥʳʝ ʦʙʣʦʤʢʠ 

ʢʚʘʨʮʠʪʦʚ ʜʦʩʪʠʛʘʶʪ ʚ ʧʦʧʝʨʝʯʥʠʢʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʮʠʤʝʪʨʦʚ. ɺ 

ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʥʟʳ ʢʨʝʤʥʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ, ʦʙʣʦʤʢʠ 

ʜʨʝʚʝʩʠʥʳ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʜʝʪʨʠʪʘ. ʇʨʦʩʣʦʠ ʢʦʥʛʣʦʙʨʝʢʯʠʡ 

ʥʘʙʣʶʜʘʶʪʩʷ ʨʝʞʝ. ʀʭ ʤʦʱʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 0.5ï1 ʤ. ʇʣʦʭʦ ʦʢʘʪʘʥʥʳʝ 

ʦʙʣʦʤʢʠ ʨʘʟʤʝʨʦʤ ʜʦ 10 ʩʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚʤʝʱʘʶʱʠʤʠ 

ʧʦʨʦʜʘʤʠ. ɺ ʧʣʘʩʪʘʭ ʧʝʩʯʘʥʠʢʦʚ ʠʥʦʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʨʫʧʥʳʝ ʙʣʦʢʠ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʨʘʟʤʝʨʦʤ ʜʦ 0.4ï1 ʤ. ɺ ʨʘʟʨʝʟʝ ʥʠʞʥʝʡ ʪʦʣʱʠ ʩʨʝʜʥʝʡ 

ʶʨ r ʧʨʠʩʫʪʩʪʚʫʶʪ ʣʠʥʟʦʚʠʜʥʳʝ ʧʨʦʩʣʦʠ ʧʝʩʯʘʥʠʢʦʚ ʤʦʱʥʦʩʪʴʶ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ, ʚ ʧʦʜʦʰʚʝ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʨʝʟʘʥʠʝ 

ʥʠʞʝʣʝʞʘʱʠʭ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʦʨʦʜ. ʕʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʧʦʜʚʦʜʥʳʝ ʢʘʥʘʣʳ ï ʩʣʝʜʳ ʜʨʝʚʥʠʭ ʧʦʪʦʢʦʚ, ʧʨʦʨʝʟʘʶʱʠʭ 

ʧʦʜʩʪʠʣʘʶʱʠʝ ʦʪʣʦʞʝʥʠʷ. ʀʭ ʨʘʩʩʯʠʪʘʥʥʘʷ ʫʩʨʝʜʥʝʥʥʘʷ ʦʨʠʝʥʪʠʨʦʚʢʘ 

~ʉïʖ. ɿʘʯʘʩʪʫʶ ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʥʟʦʚʠʜʥʦ-ʩʣʦʠʩʪʳʝ ʧʨʦʩʣʦʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ 

ʘʣʝʚʨʦʣʠʪʘʤʠ, ʠʥʦʛʜʘ ʢʦʩʦʩʣʦʠʩʪʳʤʠ. ʕʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʩʪʨʫʢʪʫʨʘʤʠ hummocky cross-stratification ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʪʝʤʧʝʩʪʠʪʳ ï ʰʪʦʨʤʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. ɺ ʥʠʭ ʪʘʢʞʝ ʠʥʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʛʨʘʜʘʮʠʦʥʥʘʷ ʩʣʦʠʩʪʦʩʪʴ. ɺ ʧʝʩʯʘʥʠʢʘʭ ʯʘʩʪʦ ʧʨʠʩʫʪʩʪʚʫʝʪ çʧʣʘʚʘʶʱʘʷ 

ʛʘʣʴʢʘè (mud chips), ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʣʦʩʢʠʤʠ ʦʢʘʪʘʥʥʳʤʠ ʦʙʣʦʤʢʘʤʠ 

ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ. ʅʘʤʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʢʘʭ ʙʳʣʠ ʥʘʡʜʝʥʳ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʦʩʪʘʪʢʠ ï ʦʙʣʦʤʢʠ ʬʘʫʥʳ ʠʥʦʮʝʨʘʤ, ʬʣʦʨʳ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʜʝʪʨʠʪʘ. 

ʉʨʝʜʥʷʷ ʪʦʣʱʘ (J2
2). ʇʦʨʦʜʳ ʪʦʣʱʠ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʨʘʡʦʥʘ 

ʦʙʥʘʞʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʞʝ ʠ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʳ, ʯʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʩʦʩʪʘʚʣʝʥʠʝ ʧʦʩʣʦʡʥʦʛʦ ʨʘʟʨʝʟʘ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʥʠʞʝ- ʠ ʚʳʰʝʣʝʞʘʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʆʥʘ, ʚ ʮʝʣʦʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʣʝʚʨʦʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ ʠ ʢʨʝʤʥʠʩʪʳʭ (?) 

ʩʣʘʥʮʝʚ ʠ ʝʝ ʪʨʫʜʥʦ ʦʪʣʠʯʠʪʴ ʦʪ ʥʠʞʝʣʝʞʘʱʝʡ ʪʦʣʱʠ, ʭʦʪʷ ʚ ʥʝʡ ʥʝ ʙʳʣʠ 

ʥʘʡʜʝʥʳ ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ, ʢʦʥʛʣʦʤʝʨʘʪʳ ʠ ʛʨʘʚʝʣʠʪʳ. ʇʦʨʦʜʳ 

ʢʦʩʦʩʣʦʠʩʪʳʝ, ʥʘʙʣʶʜʘʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʥʘʛʨʫʟʢʠ, ʠʥʦʛʜʘ ʪʝʤʧʝʩʪʠʪʳ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʡ ʜʝʪʨʠʪ. 

ʀʟʫʯʝʥʥʳʝ ʚʝʨʭʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʩʦʛʣʘʩʥʦ ɻʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤ-ʙʘ 

1:50 000 (1975 ʛ.), ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʩʚʠʪʘʤʠ ï ʩʫʤʫʥʩʢʦʡ (J3sm) ʠ 

ʩʝʨʛʘʥʴʠʥʩʢʦʡ (J3sr). ʅʠʞʝʣʝʞʘʱʘʷ ʪʘʩʢʘʥʩʢʘʷ ʪʦʣʱʘ ʥʝ ʦʙʥʘʞʝʥʘ. 
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ʉʫʤʫʥʩʢʘʷ ʩʚʠʪʘ (J3sm). ʉʚʠʪʘ ʩ ʨʝʟʢʠʤ ʫʛʣʦʚʳʤ ʠ, ʚʝʨʦʷʪʥʦ, 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʝʪ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʩʫʙʚʝʨʪʠʢʘʣʴʥʦ ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʡ ʶʨʳ. ʇʦʜʦʙʥʳʝ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʵʪʠʭ ʪʦʣʱ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʜʚʫʭ ʙʣʠʟʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʶʞʥʳʭ ʧʨʠʪʦʢʦʚ ʦʟ. ɹʣʠʟʥʝʮʳ ʠ ʄʣʘʜʰʝʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʩʪʦʣʴʢʦ ʭʦʨʦʰʝʝ ʦʙʥʘʞʝʥʠʝ ʥʝʩʦʛʣʘʩʠʷ ʚ 

ʦʩʥʦʚʘʥʠʠ ʚʝʨʭʥʝʶʨʩʢʠʭ ʚʫʣʢʘʥʠʪʦʚ ʫʥʠʢʘʣʴʥʦ ʜʣʷ ʵʪʦʛʦ ʨʝʛʠʦʥʘ. 

ɺ ʦʩʥʦʚʘʥʠʠ ʩʚʠʪʳ ʨʘʟʚʠʪʳ ʢʦʥʛʣʦʤʝʨʘʪʦ-ʙʨʝʢʯʠʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 2 ʤ, 

ʩʤʝʥʷʶʱʠʝʩʷ ʧʦ ʣʘʪʝʨʘʣʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʠ ʛʨʘʚʝʣʠʪʘʤʠ, ʩʣʦʞʝʥʥʳʤʠ 

ʧʣʦʭʦ ʦʢʘʪʘʥʥʦʡ ʢʣʘʩʪʠʢʦʡ. ɺ ʩʦʩʪʘʚʝ ʦʙʣʦʤʦʯʥʦʡ ʯʘʩʪʠ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʦʙʣʦʤʢʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʚʫʣʢʘʥʠʪʦʚ. ʄʘʪʨʠʢʩ 

ʵʪʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠʤʝʝʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚʫʣʢʘʥʦʛʝʥʥʫʶ 

(ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʫʶ) ʧʨʠʨʦʜʫ. ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʵʪʠ ʧʦʨʦʜʳ ʤʦʛʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʣʘʭʘʨʳ (ʛʨʷʟʝʚʳʝ ʧʦʪʦʢʠ), ʚʦʟʥʠʢʰʠʝ ʚʦ ʚʨʝʤʷ 

ʥʘʯʘʣʴʥʳʭ ʠʟʣʠʷʥʠʡ ʥʘ ʩʢʣʦʥʘʭ ʧʘʣʝʦʚʫʣʢʘʥʘ. ɺ ʮʝʣʦʤ, ʩʚʠʪʘ ʩʣʦʞʝʥʘ 

ʨʠʦʣʠʪʘʤʠ, ʨʠʦʜʘʮʠʪʘʤʠ, ʨʠʦʣʠʪʦʚʳʤʠ ʧʦʨʬʠʨʘʤʠ, ʨʝʞʝ ʢʠʩʣʳʤʠ 

ʪʫʬʘʤʠ, ʣʘʚʦʙʨʝʢʯʠʷʤʠ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʟʨʝʟʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʫʬʦʙʨʝʢʯʠʠ, ʧʨʦʩʣʦʠ ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ ʠ, ʚʝʨʦʷʪʥʦ, 

ʘʥʜʝʟʠʪʦʚ. ʇʦʨʦʜʳ ʟʘʣʝʛʘʶʪ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʠʣʠ ʧʦʣʦʛʦ ʥʘʢʣʦʥʝʥʳ ʚ 

ʩʝʚʝʨʥʳʭ ʠ ʶʞʥʳʭ ʨʫʤʙʘʭ. 

ʉʝʨʛʘʥʴʠʥʩʢʘʷ ʩʚʠʪʘ (J3sr). ʂʦʥʪʘʢʪʘ ʩʝʨʛʘʥʴʠʥʩʢʦʡ ʩʚʠʪʳ ʩ ʩʫʤʫʥʩʢʦʡ 

ʩʚʠʪʦʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʦʜʥʘʢʦ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʦʥʘ 

ʧʝʨʝʢʨʳʚʘʝʪ ʧʦʩʣʝʜʥʶʶ ʩ ʨʝʟʢʠʤ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ. ʉʚʠʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʝʥʥʦʛʦ ʨʘʡʦʥʘ ʜʘʮʠʪʘʤʠ, ʜʘʮʠʪʦʚʳʤʠ 

ʧʦʨʬʠʨʘʤʠ, ʪʫʬʘʤʠ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ, ʨʝʞʝ ʪʫʬʦʣʘʚʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʦ-

ʙʨʝʢʯʠʷʤʠ, ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ, ʪʫʬʦʘʨʛʠʣʣʠʪʘʤʠ. ʊʫʬʳ ʠʤʝʶʪ 

ʧʦʣʦʩʯʘʪʫʶ ʪʝʢʩʪʫʨʫ, ʠʥʦʛʜʘ ʥʘʢʣʦʥʥʦʝ ʟʘʣʝʛʘʥʠʝ. ɺʦʟʤʦʞʥʦ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʨʘʟʨʝʟʝ ʘʥʜʝʟʠʪʦʚ. ɼʣʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʩʚʠʪʳ 

ʭʘʨʘʢʪʝʨʥʘ ʩʪʦʣʙʯʘʪʘʷ ʦʪʜʝʣʴʥʦʩʪʴ, ʦʙʨʘʟʫʶʱʘʷ ʰʝʩʪʠʛʨʘʥʥʳʝ ʠ 

ʧʷʪʠʛʨʘʥʥʳʝ ʧʨʠʟʤʳ ʪʦʣʱʠʥʦʡ ʜʦ 0.5 ʤ. ʀʥʦʛʜʘ ʧʘʜʝʥʠʝ ʩʪʦʣʙʯʘʪʦʡ 

ʦʪʜʝʣʴʥʦʩʪʠ ʨʝʟʢʦ ʤʝʥʷʝʪʩʷ ʧʦ ʚʦʩʩʪʘʥʠʶ, ʩʦʟʜʘʚʘʷ ʚʧʝʯʘʪʣʝʥʠʝ 

ʩʢʣʘʜʯʘʪʦʩʪʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʟʣʠʷʥʠʷ 

ʣʘʚʳ ʥʘ ʧʘʣʝʦʧʦʚʝʨʭʥʦʩʪʴ ʠ ʝʝ ʦʩʪʳʚʘʥʠʷ. ʇʦʨʦʜʳ ʟʘʣʝʛʘʶʪ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʠʣʠ ʧʦʣʛʦ ʥʘʢʣʦʥʝʥʳ ʚ ʩʝʚʝʨʥʳʭ ʠ ʶʞʥʳʭ ʨʫʤʙʘʭ. 

ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʠʟʫʯʝʥʥʳʭ ʚʝʨʭʥʝʶʨʩʢʠʭ ʪʦʣʱ ʧʨʝʚʳʰʘʝʪ 1200 ʤ. 

3. ɺʳʚʦʜʳ 

ɺ ʮʝʣʦʤ, ʠʟʫʯʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʡ ʶʨʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʨʠʙʨʝʞʥʳʭ 

ʦʙʩʪʘʥʦʚʦʢ ʰʝʣʴʬʘ (ʜʨʝʚʝʩʥʳʝ ʦʩʪʘʪʢʠ, ʪʝʤʧʝʩʪʠʪʳ) ʩʤʝʥʷʶʱʠʭʩʷ ʚ 
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ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʝʣʴʪʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ (ʧʦʜʚʦʜʥʳʝ ʢʘʥʘʣʳ, ʢʨʫʧʥʘʷ ʢʦʩʘʷ ʩʣʦʠʩʪʦʩʪʴ, 

ʛʨʘʚʝʣʠʪʳ ʠ ʢʦʥʛʣʦʤʝʨʘʪʳ). ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʦʙʣʦʤʦʯʥʦʡ ʯʘʩʪʠ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ʢʨʫʧʥʳʭ ʦʙʣʦʤʢʦʚ ʢʚʘʨʮʠʪʦʚ ʠ ʢʘʨʙʦʥʘʪʦʚ, 

ʛʘʣʝʢ ʘʨʛʠʣʣʠʪʦʚ ʠ ʚʫʣʢʘʥʠʪʦʚ, ʠʭ ʧʣʦʭʘʷ ʦʢʘʪʘʥʥʦʩʪʴ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʙʣʠʟʢʠʭ ʠʩʪʦʯʥʠʢʘʭ ʩʥʦʩʘ ʢʣʘʩʪʠʢʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʫʯʝʥʥʳʝ ʚʝʨʭʥʝʶʨʩʢʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ 

ʪʦʣʱʠ ʧʝʨʝʢʨʳʚʘʶʪ ʩ ʨʝʟʢʠʤ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʡ 

ʶʨʳ ʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʋʷʥʜʠʥʦ-ʗʩʘʯʥʝʥʩʢʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʫʛʝ, 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʠʩʣʳʡ 

ʩʦʩʪʘʚ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ ʧʣʘʥʫ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ (ʧʨʦʝʢʪ 0381-

2019-0001), ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ ˉ 19-05-00945. 
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Annotation. The Kuonam horizon (ɭ1b-ɭ2am) was formed during 

the first global stage of accumulation of black shale (BS) in the 

Phanerozoic. During transgressions, biophilic elements came 

from the depths of the ocean to the outer zones of the shelf seas 
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due to upwelling, which ensured high primary bioproductivity. 

The depths of the formation of BS can only be slightly higher 

than basis of severe storms, this ensures a quick input of organic 

matter to the bottom. Characteristic microlamination of black 

shales is associated with the recycling of nutrients during rare 

(once every 30-50 years) storm events. The leveled relief and arid 

climate contributed to the low rate of mineral sedimentation. 

 

1. ɺʚʝʜʝʥʠʝ 

ɻʣʘʚʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʏʉ (ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ) ʷʚʣʷʶʪʩʷ 

ʚʳʩʦʢʘʷ ʧʝʨʚʠʯʥʘʷ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʬʦʩʩʠʣʠʟʘʮʠʠ 

ʆɺ (ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ) ʠ ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʤʠʥʝʨʘʣʴʥʦʡ 

ʩʝʜʠʤʝʥʪʘʮʠʠ [4]. ʂʫʦʥʘʤʩʢʠʝ ʏʉ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʜʥʦʨʦʜʥʳʤ ʩʦʩʪʘʚʦʤ ʠ ʚʳʜʝʨʞʘʥʥʦʡ ʤʦʱʥʦʩʪʴʶ (25-50 ʤ). ʆʥʠ 

ʩʣʦʞʝʥʳ ʙʦʛʘʪʳʤʠ ʆɺ (ʜʦ 30%) ʯʝʨʥʳʤʠ ʠ ʢʦʨʠʯʥʝʚʳʤʠ ʙʠʪʫʤʠʥʦʟʥʳʤʠ 

ʢʨʝʤʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ, ʯʘʩʪʦ ʤʠʢʨʦʩʣʦʠʩʪʳʤʠ. 

ʆʪʣʦʞʝʥʠʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʩʧʦʢʦʡʥʦʤ ʫʤʝʨʝʥʥʦ ʛʣʫʙʦʢʦʚʦʜʥʦʤ 

çʛʦʣʦʜʥʦʤè ʧʝʨʠʦʜʠʯʝʩʢʠ ʙʝʩʢʠʩʣʦʨʦʜʥʦʤ ʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ ʩ 

ʥʦʨʤʘʣʴʥʦʡ ʩʦʣʝʥʦʩʪʴʶ [2]. ʅʘ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʤʝʣʢʦʚʦʜʥʦʩʪʴ ʫʢʘʟʳʚʘʶʪ 

ʪʘʢʠʝ ʧʨʠʟʥʘʢʠ, ʢʘʢ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʪʢʦʚ ʦʨʛʘʥʠʟʤʦʚ-

ʬʠʣʴʪʨʘʪʦʨʦʚ ï ʙʨʘʭʠʦʧʦʜ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʦʪʣʦʞʝʥʠʷʭ 

ʙʝʩʢʘʨʢʘʩʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʮʠʘʥʦʙʘʢʪʝʨʠʡ, ʬʦʨʤʠʨʦʚʘʚʰʠʭ ʙʠʦʛʝʨʤʳ ʥʘ 

ʛʣʫʙʠʥʘʭ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʚʝʪʘ. 

ɼʘʥʥʳʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (Cr, Ni), ʪʷʛʦʪʝʶʱʠʭ ʢ 

ʪʝʨʨʠʛʝʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʦʙʣʘʩʪʴ ʝʛʦ ʨʘʟʛʨʫʟʢʠ ʥʘ 

ʩʝʚʝʨʝ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʫʦʥʘʤʩʢʦʡ ʩʚʠʪʳ ï ʚ ʜʦʣʠʥʘʭ ʨʝʢ 

ʄʦʣʦʜʦ ʠ ʂʶʣʝʥʢʝ ï ʚ ʩʝʚʝʨʥʦʤ (ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ) 

ʩʫʙʙʘʩʩʝʡʥʝ. ʖʞʥʳʡ ʯʝʨʥʦʩʣʘʥʮʝʚʳʡ ʩʫʙʙʘʩʩʝʡʥ (ʜʦʣʠʥʳ ʨʝʢ ɸʤʛʠ ʠ 

ʖʜʦʤʳ) ʦʙʦʩʦʙʣʷʝʪʩʷ ʦʪ ʩʝʚʝʨʥʦʛʦ ʩʝʜʣʦʚʠʥʦʡ ʩ ʬʘʮʠʷʤʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠʪʦʚ, ʙʠʪʫʤʠʥʦʟʥʳʭ ʫʯʘʩʪʢʘʤʠ. 

ʉʫʙʙʘʩʩʝʡʥʳ ʦʪʣʠʯʘʶʪʩʷ ʩʪʨʦʝʥʠʝʤ ʨʘʟʨʝʟʦʚ ʚ ʦʙʥʘʞʝʥʠʷʭ ʠ ʩʢʚʘʞʠʥʘʭ, 

ʘ ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [2]. ɸʥʘʣʠʟ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʪʨʠʣʦʙʠʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʦ ʟʦʥʳ Bergeroniaspis 

ornatus ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʚʠʜʦʚ ʚ ʨʘʟʨʝʟʘʭ ʚʩʝʛʦ ʖʜʦʤʦ-ʆʣʝʥʝʢʩʢʦʛʦ 

ʨʝʛʠʦʥʘ ʧʦʜʯʠʥʷʣʦʩʴ ʦʙʱʝʤʫ ʪʨʝʥʜʫ, ʧʦʟʜʥʝʝ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʪʨʝʥʜ 

ʦʙʨʝʪʘʶʪ ʨʘʟʨʝʟʳ ʨ. ʖʜʦʤʳ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʝʡ ʠ ʧʦʜʲʝʤʦʤ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʟʜʝʣʠʚʰʝʡ 

ʩʫʙʙʘʩʩʝʡʥʳ [3]. 



57 

 

ɺ ʪʝʯʝʥʠʝ ɭ1-2 ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʢʪʦʥʠʢʠ ʠ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʦʧʨʝʜʝʣʷʣʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʩʘʜʦʯʥʳʭ ʬʦʨʤʘʮʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ çʘʨʢʪʠʯʝʩʢʦʛʦè 

ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʢ ʩʦʣʝʨʦʜʥʦʤʫ ʙʘʩʩʝʡʥʫ ʩʪʨʫʢʪʫʨʘ ʜʥʘ ʠʤʝʣʘ 

ʩʣʝʜʫʶʱʫʶ ʤʦʨʬʦʣʦʛʠʶ: ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩʢʣʦʥ ï ʚʥʝʰʥʠʡ 

ʤʝʣʢʦʚʦʜʥʳʡ ʰʝʣʴʬ ʩ ʟʘʧʘʜʠʥʘʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʧʦʜʥʷʪʠʷʤʠ ï 

ʚʥʫʪʨʝʥʥʠʡ ʰʝʣʴʬ ʩ ʦʩʪʨʦʚʥʳʤʠ ʧʦʜʥʷʪʠʷʤʠ ï ʂʫʦʥʘʤʩʢʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʛʣʫʙʦʢʦʚʦʜʥʳʡ ʙʘʩʩʝʡʥ ï ʙʘʨʴʝʨʥʳʡ ʨʠʬ ï ʩʦʣʝʨʦʜʥʳʡ ʙʘʩʩʝʡʥ. ʕʪʠ 

ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʟʚʠʪʠʝʤ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʠ ʩʚʷʟʘʥʥʳʭ 

ʛʣʘʫʢʦʥʠʪʦʚʦʡ ʠ ʬʦʩʬʘʪʦʥʦʩʥʦʡ, ʯʝʨʥʦʩʣʘʥʮʝʚʦʡ, ʨʠʬʦʚʦʡ ʠ 

ʵʚʘʧʦʨʠʪʦʚʦʡ ʬʦʨʤʘʮʠʡ. ɺ ʦʙʣʘʩʪʠ ʤʝʣʢʦʚʦʜʥʦʛʦ ʰʝʣʴʬʘ ʧʨʠ ʦʙʠʣʴʥʦʤ 

ʧʦʩʪʫʧʣʝʥʠʠ ʙʠʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʛʣʫʙʠʥʘʭ ʚʳʰʝ ʙʘʟʠʩʘ ʦʙʳʯʥʳʭ 

ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʛʣʘʫʢʦʥʠʪʦʚʘʷ ʬʦʨʤʘʮʠʷ, ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʜʥʷʪʠʷʭ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʦʛʦ ʜʥʘ. ɺ 

ʦʙʣʘʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʰʝʣʴʬʘ ʜʦʤʠʥʠʨʦʚʘʣʘ ʘʙʨʘʟʠʷ ʦʩʪʨʦʚʥʳʭ ʧʦʜʥʷʪʠʡ 

ʠ ʨʘʟʤʳʚ ʜʥʘ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʳʤʠ ʠ ʩʛʦʥʥʦ-ʥʘʛʦʥʥʳʤʠ ʪʝʯʝʥʠʷʤʠ, ʟʜʝʩʴ 

ʬʦʨʤʠʨʦʚʘʣʩʷ ʪʝʨʨʠʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʣ ʚ ʧʨʠʣʝʛʘʶʱʫʶ 

ʙʦʨʪʦʚʫʶ ʟʦʥʫ ʢʫʦʥʘʤʩʢʦʛʦ ʯʝʨʥʦʩʣʘʥʮʝʚʦʛʦ ʙʘʩʩʝʡʥʘ. ɹʦʨʪʦʚʘʷ ʟʦʥʘ 

ʤʦʛʣʘ ʙʳʪʴ ʦʩʣʦʞʥʝʥʘ ʧʨʦʜʦʣʴʥʳʤʠ ʢ ʝʝ ʧʨʦʩʪʠʨʘʥʠʶ ʩʙʨʦʩʘʤʠ (ʦʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʪʝʢʪʦʥʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʦʩʘʜʦʯʥʳʭ ʙʨʝʢʯʠʡ [2]. 

ʂʫʦʥʘʤʩʢʠʡ ʙʘʩʩʝʡʥ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʏʉ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ 

ʤʝʣʢʦʚʦʜʥʫʶ ʦʙʣʘʩʪʴ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ, ʧʨʦʠʩʭʦʜʠʣʦ ʥʘʢʦʧʣʝʥʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʝʣʝʥʦʮʚʝʪʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ɿʝʣʝʥʘʷ ʦʢʨʘʩʢʘ ʧʦʨʦʜ 

ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʛʣʘʫʢʦʥʠʪʘ (ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʬʦʩʬʦʨʠʪʦʤ). ʆʙʨʘʟʦʚʘʥʠʝ ʛʣʘʫʢʦʥʠʪʦʚʳʭ ʧʦʨʦʜ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʥʝʫʩʪʦʡʯʠʚʳʭ ʫʩʣʦʚʠʷʭ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʮʚʝʪʝʥʠʷ ʧʣʘʥʢʪʦʥʘ ʧʨʠ 

ʘʧʚʝʣʣʠʥʛʝ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʩʪʦʡʥʳʭ ʧʨʠʜʦʥʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʘ ʪʘʢʞʝ ʩʝʟʦʥʥʳʭ ʰʪʦʨʤʦʚ, ʧʨʦʠʟʚʦʜʠʚʰʠʭ ʘʵʨʘʮʠʶ ʙʘʩʩʝʡʥʘ ï 

ʩ ʜʨʫʛʦʡ [5]. ʇʦ ʤʝʨʝ ʫʛʣʫʙʣʝʥʠʷ çʜʦʢʫʦʥʘʤʩʢʦʛʦè ʙʘʩʩʝʡʥʘ ʚ ʨʘʟʨʝʟʝ 

ʧʝʩʪʨʦʮʚʝʪʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʧʦʷʚʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʧʨʦʩʣʦʠ ʏʉ. 

ɼʘʣʴʥʝʡʰʝʝ ʫʛʣʫʙʣʝʥʠʝ ʧʨʠʚʝʣʦ ʢ ʧʦʩʪʝʧʝʥʥʦʡ ʩʤʝʥʝ ʛʣʘʫʢʦʥʠʪʦʚʦʡ 

ʬʦʨʤʘʮʠʠ ʥʘ ʯʝʨʥʦʩʣʘʥʮʝʚʫʶ. ʇʦʩʪʫʧʣʝʥʠʝ ʙʠʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʪʦʣʴʢʦ ʩʦ ʩʪʦʨʦʥʳ ʘʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʥʝ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʰʠʨʦʢʦʛʦ 

ʧʣʦʱʘʜʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʫʦʥʘʤʩʢʠʭ ʏʉ. ʀʭ ʤʠʢʨʦʪʝʢʩʪʫʨʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʝʨʠʦʜʠʯʝʩʢʠʭ (ʨʘʟ ʚ 30-60 ʣʝʪ) ʩʦʙʳʪʠʷʭ ʚʟʨʳʚʥʦʡ 

ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ ʰʠʨʦʢʠʭ ʧʣʦʱʘʜʷʭ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 
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ʨʝʮʠʢʣʠʥʛʦʤ ʙʠʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʧʨʠʜʦʥʥʳʭ ʚʦʜ ʙʘʩʩʝʡʥʘ ʚʦ ʚʨʝʤʷ 

ʤʦʱʥʳʭ ʰʪʦʨʤʦʚʳʭ ʩʦʙʳʪʠʡ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʤʦʨʷ 

ʩʠʣʴʥʳʝ ʰʪʦʨʤʳ ʧʨʦʠʩʭʦʜʷʪ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 20-50 ʣʝʪ [1]. ɼʣʷ 

ʯʝʨʥʦʩʣʘʥʮʝʚʳʭ ʬʦʨʤʘʮʠʡ, ʚʦʟʤʦʞʥʦ, ʩʘʤʳʤʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʛʣʫʙʠʥʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʛʣʫʙʠʥʳ ʣʠʰʴ ʥʝʤʥʦʛʠʤ 

ʧʨʝʚʳʱʘʶʱʠʝ ʙʘʟʠʩ ʩʠʣʴʥʳʭ ʰʪʦʨʤʦʚ. 

ʇʦʩʣʝ ʚʩʧʳʰʢʠ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʦʩʘʞʜʝʥʠʷ ʠ ʬʦʩʩʠʣʠʟʘʮʠʠ ʆɺ, 

ʧʨʠʜʦʥʥʳʝ ʚʦʜʳ ʧʦʩʪʝʧʝʥʥʦ ʦʯʠʱʘʣʠʩʴ ʦʪ ʩʝʨʦʚʦʜʦʨʦʜʥʦʛʦ ʟʘʨʘʞʝʥʠʷ, ʠ 

ʙʝʥʪʦʩʥʘʷ ʵʧʠʬʘʫʥʘ ʩʦ ʩʪʦʨʦʥʳ ʙʦʨʪʦʚ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʜʥʷʪʠʡ 

ʟʘʩʝʣʷʣʘ ʚʩʝ ʙʦʣʴʰʠʝ ʛʣʫʙʠʥʳ. ʂʠʩʣʳʝ ʧʨʠʜʦʥʥʳʝ ʚʦʜʳ ʘʛʨʝʩʩʠʚʥʳʝ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʘʨʙʦʥʘʪʘʤ ʧʨʝʧʷʪʩʪʚʦʚʘʣʠ ʠʭ ʦʩʘʞʜʝʥʠʶ. ʅʘʩʳʱʝʥʥʳʝ 

ʢʘʨʙʦʥʘʪʦʤ ʢʘʣʴʮʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʦʤʳʚʘʣʠ ʥʘ ʤʝʣʢʦʚʦʜʴʝ 

ʨʠʬʦʚʳʝ ʧʦʩʪʨʦʡʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʳʩʪʨʦʤʫ ʨʦʩʪʫ ʙʘʨʴʝʨʥʦʛʦ 

ʨʠʬʘ. ɿʘ ʙʘʨʴʝʨʥʳʤ ʨʠʬʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʧʣʝʦʙʨʘʟʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʵʚʘʧʦʨʠʪʦʚ (ʜʦʣʦʤʠʪʳ ï ʛʠʧʩʳ ï ʩʦʣʠ), ʪʠʧʠʯʥʦʝ ʜʣʷ ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʟʘʤʢʥʫʪʳʭ ʙʘʩʩʝʡʥʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ 

ʣʘʪʝʨʘʣʴʥʫʶ ʩʤʝʥʫ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʬʦʨʤʘʮʠʡ ɭ1-2 ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ.  
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Annotation. In pebbles of modern alluvial deposits of the rivers 

Molodo and Daldyn there were found native gold, silver and 

sulphide mineralization. The minerals are similar with deposits of 

the Prilensky metallogenic belt. Forecasting and prospecting 

criterias of these deposits can be used for further research. 

 

1. ɺʚʝʜʝʥʠʝ 

ʅʘʰʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʧʨʦʚʝʜʝʥʳ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʘʣʝʢ ʠʟ 

ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʝʢ ʄʦʣʦʜʦ ʠ ɼʘʣʜʳʥ. ʆʧʨʝʜʝʣʝʥʘ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʤʝʩʪʥʳʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʠ 

ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʘʤ. ʆʙʥʘʨʫʞʝʥʳ ʛʘʣʴʢʠ ʢʝʤʙʨʠʡʩʢʠʭ 

ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ, ʠ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʘʣʝʢ 

ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ, ʜʦʣʝʨʠʪʦʚ ʠ ʢʚʘʨʮʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʝʨʤʩʢʦʛʦ ʠ 

ʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʦ ʩʪʝʧʝʥʠ ʦʢʘʪʘʥʥʦʩʪʠ ʚʳʜʝʣʷʶʪʩʷ: ʥʝ ʦʢʘʪʘʥʥʳʝ 

ʛʘʣʴʢʠ 20-40%, ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʦʢʘʪʘʥʥʦʩʪʠ ï 32-35%, ʚʪʦʨʦʡ ï 19-27%, 

ʪʨʝʪʴʝʡ ï 5-18%, ʯʝʪʚʝʨʪʦʡ ï 0,5-1,8%. ʇʨʦʚʝʜʝʥ ʤʠʢʨʦʟʦʥʜʦʚʳʡ ʘʥʘʣʠʟ 
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ʛʘʣʝʢ ʧʨʠʙʦʨʦʤ JEOL JSM-6480LV ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʜʠʩʧʝʨʩʠʦʥʥʳʤ 

ʩʧʝʢʪʨʦʤʝʪʨʦʤ Energy 350 Oxford. 

 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɿʦʣʦʪʦ, ʩʝʨʝʙʨʦ ʠ ʩʫʣʴʬʠʜʳ ʦʙʥʘʨʫʞʝʥʳ ʚ ʛʘʣʴʢʘʭ ʧʘʣʝʦʟʦʡʩʢʠʭ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ, ʘ ʩʝʨʝʙʨʦ ʩ ʩʫʣʴʬʠʜʘʤʠ ʦʙʥʘʨʫʞʝʥʦ ʚ ʢʨʝʤʥʠʩʪʳʭ 

ʧʦʨʦʜʘʭ ʠ ʚ ʢʚʘʨʮʝ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ çʩʢʚʦʟʥʳʤʠè ʤʠʥʝʨʘʣʘʤʠ 

ʷʚʣʷʶʪʩʷ ʧʠʨʠʪ ʠ ʙʘʨʠʪ, ʧʨʦʞʠʣʢʠ ʠ ʚʳʜʝʣʝʥʠʷ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʶʪʩʷ ʚʦ 

ʚʩʝʭ ʧʦʨʦʜʘʭ. ɺ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʚʢʣʶʯʝʥʠʷ ʩʫʣʴʬʠʜʦʚ, ʟʦʣʦʪʘ ʠ 

ʩʝʨʝʙʨʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʛʥʝʟʜʘʤ ʜʦʣʦʤʠʪʘ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʶʪʩʷ 

ʧʫʩʪʦʪʳ, ʠʥʦʛʜʘ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʩ ʦʢʚʘʨʮʝʚʘʥʠʝʤ. ɺ ʢʨʝʤʥʠʩʪʳʭ ʩʣʘʥʮʘʭ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʨʠʫʨʦʯʝʥʘ ʢ ʧʦʨʘʤ, ʧʨʦʞʠʣʢʘʤ ʠ ʛʥʝʟʜʘʤ ʢʘʣʴʮʠʪʘ. 

ʅʘʙʦʨ ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ ʛʘʣʝʢ ʠʟ ʨʝʢ ʄʦʣʦʜʦ ʠ ɼʘʣʜʳʥ ʩʭʦʞ ʩ 

ʩʪʨʘʪʠʬʦʨʤʥʳʤ Pb-Zn ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ ʉʘʨʜʘʥʘ ʠ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʤ 

Ag ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ ʄʘʥʛʘʟʝʡʩʢʦʝ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ʄʠʢʨʦʚʢʣʶʯʝʥʠʷ ʚ ʛʘʣʴʢʘʭ 

ʄʠʥʝʨʘʣʳ 

ʂ
ʘ
ʨ
ʙ
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ʥ
ʘ
ʪ
ʥ
ʳ
ʝ
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ʉ
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ʨ
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ʘ
ʥ
ʘ

 

ʄ
ʘ
ʥ
ʛ
ʘ
ʟ
ʝ
ʡ
ʩ
ʢ
ʦ
ʝ

 

ɿʦʣʦʪʦ ɜ    ɜ 

ʉʝʨʝʙʨʦ ɜ ɜ ɜ  ɜ 

ɹʘʨʠʪ ɜ ɜ ɜ   

ʇʠʨʠʪ ɜ ɜ ɜ ɜ ɜ 

ʉʬʘʣʝʨʠʪ  ɜ  ɜ ɜ 

ɻʘʣʝʥʠʪ ɜ ɜ ɜ ɜ ɜ 

ʍʘʣʴʢʦʧʠʨʠʪ ɜ   ɜ ɜ 

ɸʨʩʝʥʦʧʠʨʠʪ ɜ  ɜ ɜ ɜ 

ɸʥʪʠʤʦʥʠʪ ɜ ɜ   ɜ 

ɹʠʩʤʦʢʣʠʪ ɜ     

ɺʠʩʤʫʪʠʥ     ɜ 

ʌʣʶʦʨʠʪ ɜ ɜ ɜ   
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ʈʠʩʫʥʦʢ 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʡ 

ʩʭʝʤʝ [1]. ɼʣʷ ʃʝʥʦ-ɸʥʘʙʘʨʩʢʦʛʦ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʨʫʜʦʥʘʢʦʧʣʝʥʠʝʤ ʚ ʧʦʟʜʥʝʢʝʤʙʨʠʡʩʢʠʭ ʠ ʦʨʜʦʚʠʢʩʢʠʭ ʣʘʛʫʥʘʭ ʮʠʬʨʘʤʠ 

ʦʪʤʝʯʝʥʳ: 1 ï ʂʫʦʥʘʤʩʢʦʝ, 2 ï ʆʣʜʦʥʩʢʦʝ, 3 ï ʇʠʣʢʠʥʩʢʦʝ 

ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ. ɼʣʷ ʇʨʠʣʝʥʩʢʦʛʦ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʚʝʥʜʩʢʦ-

ʤʝʟʦʟʦʡʩʢʦʡ ʧʘʩʩʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ ʙʫʢʚʘʤʠ ʦʪʤʝʯʝʥʳ: 

KSR ï ʉʘʨʜʘʥʠʥʩʢʠʡ, SDM ï ɼʞʘʣʢʘʥ-ʄʝʥʢʶʣʝʥʩʢʠʡ, SSR ï 

ʉʘʭʘʨʠʥʩʢʠʡ ʨʫʜʥʳʝ ʨʘʡʦʥʳ; ʮʠʬʨʘʤʠ: 1 ï ʉʘʨʜʘʥʘ, 2 ï ʋʨʫʡ, 3 ï 

ʇʝʨʝʚʘʣʴʥʦʝ, 4 ï ʄʵʥʛʵʥʠʣʵʨ, 5 ï ʂʫʨʧʘʥʜʞʘ, 6 ï ɼʞʘʣʢʘʥ, 7 ï ʈʦʩʩʦʤʘʭʘ, 

8 ï ɻʦʨʥʦʝ ʆʟʝʨʦ, 9 ï ʇʦʚʦʨʦʪʥʦʝ, 10 ï ɸʛʘ-ʂʫʢʘʥ, 11 ï ʄʘʥʛʘʟʝʡʩʢʦʝ, 12 

ï ʂʳʩʳʣʪʘʩ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ. 

 

3. ɺʳʚʦʜ r

ɺ ʛʘʣʴʢʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʝʢ ʄʦʣʦʜʦ ʠ ɼʘʣʜʳʥ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʦʙʣʦʤʢʘʤʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʢʨʝʤʥʠʩʪʳʭ 

ʧʦʨʦʜ ʚʩʪʨʝʯʘʶʪʩʷ ʟʦʣʦʪʦ, ʩʝʨʝʙʨʦ ʠ ʩʫʣʴʬʠʜʳ ʧʦʣʠʤʝʪʘʣʣʦʚ. ʅʘʙʦʨ 

ʤʠʥʝʨʘʣʦʚ ʙʣʠʟʦʢ ʢ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʇʨʠʣʝʥʩʢʦʛʦ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʛʦ 

ʧʦʷʩʘ.   

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  
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ʄʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʦʩʪʘʚʣʝʥ ɸʆ çɸʣʤʘʟʳ ɸʥʘʙʘʨʘè. 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʦ ʧʨʦʝʢʪʫ ʅʀʈ ˉ 0381-

2019-0004. 

 

5. ʃʠʪʝʨʘʪʫʨʘ: 

[1] Tectonics, geodynamics and metallogeny of the Sakha Republic 

(Yakutia). - M: MAIK "Nauka Interperiodica", 2001. -571 p. ISBN 5-7846-

0046-X 
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PETROGRAPHIC COMPOSITION OF MAGMATIC 

FORMATIONS OF MEDVEDEVSKY MASSIF (SOUTH 
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Zhelonkina 
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Annotation. The petrographic compositions of igneous rocks of 

the Medvedevsky Massif, which is a multiphase structure of the 

most productive stage in the development of the territory, the 

Mesozoic tectonic-magmatic activation of the Aldan-Stanovoi 

shield, are considered. The main goal of this work was to 

establish the quantitative and mineralogical characteristics of 

massif rocks prospective for gold mineralization using crystal-

optical methods. As a result of field work and petrographic 

studies of Mesozoic alkaline igneous rocks, it was found that the 
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Medvedevsky massif has a three-phase structure with clear 

contacts between them, the rocks of which differ in structural and 

material features. 

 

1. ɺʚʝʜʝʥʠʝ 

ʄʝʜʚʝʜʝʚʩʢʠʡ ʤʘʩʩʠʚ ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʅʠʤʥʳʨʩʢʦʛʦ 

ʙʣʦʢʘ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ [1] ʧʦʨʦʜʳ 

ʤʘʩʩʠʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʚʛʠʪ-ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʤʠ ʠ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʤʠ 

ʩʠʝʥʠʪ-ʧʦʨʬʠʨʘʤʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʨʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ ʥʘʤʠ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʩʩʠʚ ʠʤʝʝʪ ʪʨʝʭʬʘʟʦʚʦʝ ʩʪʨʦʝʥʠʝ. ɺ ʧʨʝʜʝʣʘʭ 

ʎʝʥʪʨʘʣʴʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʩ ʧʦʜʦʙʥʳʤʠ ʤʥʦʛʦʬʘʟʦʚʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʦʙʨʘʟʦʚʘʚʰʠʤʠʩʷ ʚ ʧʝʨʠʦʜ ʤʝʟʦʟʦʡʩʢʦʡ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʩʚʷʟʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʦʣʦʪʦʨʫʜʥʳʝ 

ʧʨʦ̫ʚʣʝʥʠʷ [2]. ʅʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʠʟʫʯʝʥʠʷ ʤʝʟʦʟʦʡʩʢʦʛʦ 

ʱʝʣʦʯʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ ʱʠʪʘ, ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʦʜʦʙʥʳʤʠ ʤʥʦʛʦʬʘʟʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʢʘʩʘʶʱʠʝʩʷ ʵʚʦʣʶʮʠʠ ʠ 

ʦʩʦʙʝʥʥʦ ʤʝʪʘʣʣʦʛʝʥʠʠ ʦʩʪʘʶʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ. ɺ ʵʪʦʤ ʧʣʘʥʝ 

ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʪʜʝʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʧʦʟʚʦʣʷʶʱʠʭ ʚ 

ʮʝʣʦʤ ʧʦʣʫʯʠʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʢʘʨʪʠʥʫ ʧʦ ʨʝʰʝʥʠʶ ʵʪʠʭ ʧʨʦʙʣʝʤ. 

 

2. ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ 

ʇʨʠ ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ ʥʘʤʠ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʪʨʠ ʬʘʟʳ ʚʥʝʜʨʝʥʠʷ ʩ 

ʯʝʪʢʠʤʠ ʢʦʥʪʘʢʪʘʤʠ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʚʝʱʝʩʪʚʝʥʥʦʤʫ 

ʩʦʩʪʘʚʫ ʠ ʩʪʨʫʢʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. 

ʉʠʝʥʠʪ-ʧʦʨʬʠʨʳ (ʈʠʩʫʥʦʢ 1a) ʤʘʩʩʠʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʦ 

ʣʝʡʢʦʢʨʘʪʦʚʳʤʠ (ʩʦʜʝʨʞʘʥʠʝ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʜʦ 9%) 

ʨʘʟʥʦʩʪʷʤʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʤʦʥʮʦʥʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʩʦʩʪʘʚʝ ʧʦʨʦʜ 

ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʂʇʐ - 60% ʥʘʜ ʧʣʘʛʠʦʢʣʘʟʦʤ - 30%, ʚ 

ʪʝʤʥʦʮʚʝʪʥʦʡ ʛʨʫʧʧʝ ʤʠʥʝʨʘʣʦʚ ʧʨʝʦʙʣʘʜʘʥʠʝ ʘʤʬʠʙʦʣʘ - 8% ʥʘʜ 

ʧʠʨʦʢʩʝʥʦʤ - 1%, ʩʦʜʝʨʞʘʥʠʝ ʨʫʜʥʦʛʦ ʤʠʥʝʨʘʣʘ ʜʦ 1%. ʇʦʨʦʜʳ ʬʘʟʳ 

ʥʝʩʫʪ ʦʙʠʣʴʥʳʝ ʢʩʝʥʦʣʠʪʳ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦ 

ʠʟʤʝʥʝʥʳ ʚʪʦʨʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʇʠʨʦʢʩʝʥ-ʘʤʬʠʙʦʣʦʚʳʝ ʩʠʝʥʠʪʳ (ʈʠʩʫʥʦʢ 1b) ʙʣʠʟʢʠ ʧʦ ʩʦʩʪʘʚʫ ʩʠʝʥʠʪ-

ʧʦʨʬʠʨʘʤ, ʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʦʩʣʝʜʥʠʭ ʩʪʨʫʢʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʠʧʠʜʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʳʤʠ ʨʘʟʥʦʩʪʷʤʠ ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ 

ʂʇʐ - 60%, ʥʘʜ ʧʣʘʛʠʦʢʣʘʟʦʤ - 20%, ʠ ʧʦʚʳʰʝʥʥʳʭ ʩʦʜʝʨʞʘʥʠʷʭ 
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ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ: ʧʠʨʦʢʩʝʥʘ - 6%; ʘʤʬʠʙʦʣʘ - 8%. ʉʦʜʝʨʞʘʥʠʝ, 

ʢʘʢ ʙʠʦʪʠʪʘ, ʪʘʢ ʠ ʢʚʘʨʮʘ ʢʨʘʡʥʝ ʤʘʣʦ, ʜʦ 1%, ʩʦʜʝʨʞʘʥʠʝ ʨʫʜʥʳʭ 

ʤʠʥʝʨʘʣʦʚ ʚ ʥʠʭ ʜʦʩʪʠʛʘʝʪ ʜʦ 4%. ɺ ʮʝʣʦʤ ʧʦʨʦʜʳ ʠʟʤʝʥʝʥʳ ʚʪʦʨʠʯʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ (ʧʝʣʠʪʠʟʘʮʠʷ, ʩʝʨʠʮʠʪʠʟʘʮʠʷ). 

ʄʦʥʮʦʥʠʪ-ʧʦʨʬʠʨʳ (ʈʠʩʫʥʦʢ 1c) ʠʤʝʶʪ ʟʘʤʝʪʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʚʳʭ 

ʜʚʫʭ. ʇʦʨʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʨʘʞʝʥʥʦʡ ʤʦʥʮʦʥʠʪʦʚʦʡ (ʩ ʯʝʪʢʠʤ 

ʠʜʠʦʤʦʨʬʠʟʤʦʤ ʧʣʘʛʠʦʢʣʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʂʇʐ) ʩʪʨʫʢʪʫʨʦʡ, ʠʟ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʩʪʘʚʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʣʘʛʠʦʢʣʘʟʘ ʜʦ 55% 

ʥʘʜ ʩʦʜʝʨʞʘʥʠʝʤ ʂʇʐ ʜʦ 20%. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ 

ʚ ʥʠʭ ʥʝ ʨʘʚʥʦʤʝʨʥʦʝ, ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʨʦʛʦʚʦʡ 

ʦʙʤʘʥʢʠ - 16 % ʥʘʜ ʧʠʨʦʢʩʝʥʦʤ - 2%. ʆʩʥʦʚʥʘʷ ʪʦʥʢʦʟʝʨʥʠʩʪʘʷ ʤʘʩʩʘ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʫʜʥʦ ʜʠʘʛʥʦʩʪʠʨʫʝʤʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʠ ʤʝʣʢʦʛʦ ʙʠʦʪʠʪʘ - 

2%. ɺ ʧʦʨʦʜʘʭ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʚʘʨʮ ʜʦ 2%. ʂʦʣʠʯʝʩʪʚʦ ʨʫʜʥʦʛʦ 

ʤʠʥʝʨʘʣʘ ʜʦ 3%. 

 

 
ʈʠʩʫʥʦʢ 1. a) ʉʠʝʥʠʪ-ʧʦʨʬʠʨʳ, ʫʚʝʣ 40, ʥʠʢʦʣʠ ʍ; b) ʇʠʨʦʢʩʝʥ-

ʘʤʬʠʙʦʣʦʚʳʝ ʩʠʝʥʠʪʳ, ʫʚʝʣ 40, ʥʠʢʦʣʠ ʍ; c) ʄʦʥʮʦʥʠʪ-ʧʦʨʬʠʨʳ, ʫʚʝʣ 

40, ʥʠʢʦʣʠ ʍ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: Ksp ï ʢʘʣʠʝʚʦ-ʧʦʣʝʚʦʡ ʰʧʘʪ, Pl ï 

ʧʣʘʛʠʦʢʣʘʟ, Amf ï ʘʤʬʠʙʦʣ 

 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʎʝʥʪʨʘʣʴʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʩ 

ʧʦʜʦʙʥʳʤʠ ʤʥʦʛʦʬʘʟʦʚʳʤʠ ʤʘʩʩʠʚʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʖʭʪʠʥʩʢʠʤ 

ʤʘʩʩʠʚʦʤ, ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʢʨʫʧʥʦʝ ʟʦʣʦʪʦʨʫʜʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

ʉʘʤʦʣʘʟʦʚʩʢʦʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʦ ʩ ʠʥʪʝʥʩʠʚʥʦ 

ʧʨʦʷʚʣʝʥʥʳʤʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʧʨʦʜʫʢʪʳ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʤʥʦʛʦʩʪʘʜʠʡʥʦʛʦ ʢʨʝʤʥʝʱʝʣʦʯʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʢʚʘʨʮʝʚʳʤʠ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʘʤʠ ʠ ʦʩʦʙʝʥʥʦ ʛʨʘʥʦʩʠʝʥʠʪʘʤʠ, ʘ ʪʘʢʞʝ ʩ 

ʜʘʣʴʥʝʡʰʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʦʱʥʦʡ ʟʦʥʳ 

ʦʢʠʩʣʝʥʠʷ [3]. 
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ʉ ʫʯʝʪʦʤ ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ 

ʨʘʙʦʪ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩ ʧʦʨʦʜʘʤʠ ʧʠʨʦʢʩʝʥ-ʘʤʬʠʙʦʣʦʚʳʭ 

ʩʠʝʥʠʪʦʚ ʠ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚ ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ ʘʩʩʦʮʠʠʨʫʝʪʩʷ 

ʟʦʣʦʪʦʨʫʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʩʚʷʟʘʥʦ ʩ ʠʥʪʝʥʩʠʚʥʦ 

ʧʨʦʷʚʣʝʥʥʳʤ ʢʦʥʪʘʢʪʦʚʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʘʢ ʥʘ ʩʠʝʥʠʪ-

ʧʦʨʬʠʨʦʚʫʶ ʬʘʟʫ ʚʥʝʜʨʝʥʠʷ, ʪʘʢ ʠ ʥʘ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ, ʠʩʭʦʜʷ ʠʟ 

ʯʝʛʦ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʟʦʣʦʪʘ ʤʝʪʘʩʦʤʘʪʠʪʦʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʙʳʣʘ, ʚʝʨʦʷʪʥʦ, ʚʳʩʚʦʙʦʞʜʝʥʘ ʠ ʧʝʨʝʤʝʱʝʥʘ 

ʚ ʩʨʝʜʫ ʧʨʦʜʫʢʪʦʚ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

 

3. ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʟʦʟʦʡʩʢʠʭ 

ʱʝʣʦʯʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʄʝʜʚʝʜʝʚʩʢʠʡ ʤʘʩʩʠʚ 

ʠʤʝʝʪ ʪʨʝʭʬʘʟʦʚʦʝ ʩʪʨʦʝʥʠʝ, ʧʦʨʦʜʳ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ 

ʩʦʩʪʘʚʫ ʠ ʩʪʨʫʢʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. ɺ ʮʝʣʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʤʘʩʩʠʚʘ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩ ʧʦʜʦʙʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʤʥʦʛʦʬʘʟʦʚʦʛʦ 

ʚʥʝʜʨʝʥʠʷ ʤʦʛʫʪ ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʟʦʣʦʪʦʨʫʜʥʳʝ ʧʨʦʷʚʣʝʥʠʷ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ 
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Annotation. The paper considers the chemical compositions of 

the Mesozoic igneous rocks of the Medvedev massif. Based on 

the interpretation of the chemical compositions of the igneous 

rocks of the Medvedevsky Massif, it was found that, according to 

the content of the main petrogenic oxides and classification data, 

the latter are divided into three types of rocks represented near 

syenites to monzonites and belong to the high-potassium latite 

petrochemical series of igneous rocks. 

 

1. ɺʚʝʜʝʥʠʝ 

ʄʝʜʚʝʜʝʚʩʢʠʡ ʤʘʩʩʠʚ ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʅʠʤʥʳʨʩʢʦʛʦ 

ʙʣʦʢʘ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ, ʚ ʧʨʝʜʝʣʘʭ ʃʝʛʣʠʝʨʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ. ʄʘʩʩʠʚ 

ʠʥʪʨʫʜʠʨʫʝʪ ʪʦʣʱʫ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʧʘʢʝʪ ʯʝʨʝʜʫʶʱʠʭʩʷ, ʩʦʛʣʘʩʥʳʭ, 

ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʭ, ʢʦʥʪʨʘʩʪʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʣʠʥʝʡʥʳʭ ʧʣʘʩʪʦʦʙʨʘʟʥʳʭ ʪʝʣ, 

ʩʣʦʞʝʥʥʳʭ ʛʠʧʝʨʩʪʝʥʦʚʳʤʠ ʠ ʛʣʠʥʦʟʝʤʠʩʪʳʤʠ ʛʥʝʡʩʘʤʠ ʥʠʤʥʳʨʩʢʦʡ 

ʩʚʠʪʳ, ʧʦʨʦʜʘʤʠ ʤʝʜʚʝʜʝʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʙʠʦʪʠʪʦʚʳʤʠ ʛʨʘʥʠʪʘʤʠ 

ʩʫʙʱʝʣʦʯʥʦʛʦ ʠ ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʦʚ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ 

ʚ ʯʘʩʪʥʦʩʪʠ [1] ʧʦʨʦʜʳ ʤʘʩʩʠʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʚʛʠʪ-ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʤʠ 
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ʠ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʤʠ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʘʤʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʥʘʤʠ ʧʨʠ 

ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʩʩʠʚ ʠʤʝʝʪ ʪʨʝʭ ʬʘʟʦʚʦʝ 

ʩʪʨʦʝʥʠʝ, ʧʦʨʦʜʳ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʚʝʱʝʩʪʚʝʥʥʦʤʫ 

ʩʦʩʪʘʚʫ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʨʘʟʜʝʣʝʥʠʝ (ʢʣʘʩʩʠʬʠʢʘʮʠʷ) 

ʧʦʨʦʜ ʤʘʩʩʠʚʘ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʧʦʪʦʤʫ ʢʘʢ ʚ ʧʨʝʜʝʣʘʭ 

ʎʝʥʪʨʘʣʴʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʩ ʧʦʜʦʙʥʳʤʠ ʤʥʦʛʦʬʘʟʦʚʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʦʙʨʘʟʦʚʘʚʰʠʤʠʩʷ ʚ ʧʝʨʠʦʜ ʤʝʟʦʟʦʡʩʢʦʡ 

ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʩʚʷʟʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʟʦʣʦʪʦʨʫʜʥʳʝ ʧʨʦʷʚʣʝʥʠʷ [2].  

 

2. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ 

ʅʘʠʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʳ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʥʘʟʚʘʥʠʷ ʧʦʨʦʜ ʜʘʥʳ ʧʦ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ) ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʧʝʪʨʦʛʝʥʥʳʭ ʦʢʠʩʣʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʢʚʘʨʮʝʚʳʤ ʩʠʝʥʠʪʘʤ [3] ʠ 

ʩʦʜʝʨʞʘʪ SiO2 61,41-64%, ʊʽO2 0,24-0,56%, Al2O3 15,74-17,4%, Fe2O3 1,83-

3,39%, MnO 0,06-0,13%, MgO 0,43-4,08%, CaO 0,43-4,44%. ʉʫʤʤʘʨʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʱʝʣʦʯʝʡ (Na2O+K2O) ʚ ʥʠʭ ʦʪʚʝʯʘʝʪ ʱʝʣʦʯʥʳʤ ʧʦʨʦʜʘʤ 8,15-

11,88%, ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʝ K2O 4,35-6,59% ʥʘʜ Na2O 3,8-5,29%. ʉʦʛʣʘʩʥʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʜʠʘʛʨʘʤʤʝ [4] (Na2O+K2O)-SiO2 ʧʦʨʦʜʳ ʤʘʩʩʠʚʘ 

ʦʪʥʦʩʷʪʩʷ ʢ ʩʠʝʥʠʪʘʤ (ʈʠʩʫʥʦʢ 1ʘ). ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ (Na+K/Ca)-Ac [5] 

ʙʣʠʟʢʠ ʧʦʨʦʜʘʤ ʚʳʩʦʢʦʢʘʣʠʝʚʦʡ ʣʘʪʠʪʦʚʦʡ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʡ ʩʝʨʠʠ 

(ʈʠʩʫʥʦʢ 2ʙ).  

ʇʠʨʦʢʩʝʥ-ʘʤʬʠʙʦʣʦʚʳʝ ʩʠʝʥʠʪʳ, ʟʘʥʠʤʘʶʱʠʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʳʭʦʜʦʚ 

ʤʘʩʩʠʚʘ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʩʥʦʚʥʳʭ ʧʝʪʨʦʛʝʥʥʳʭ ʦʢʠʩʣʦʚ ʙʣʠʟʢʠ 

ʢʚʘʨʮʝʚʳʤ ʤʦʥʮʦʜʠʦʨʠʪʘʤ [3]. ɼʘʥʥʳʝ ʧʦʨʦʜʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʠʝʥʠʪ-

ʧʦʨʬʠʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʥʠʞʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ SiO2 

58,81-63,06%, Al2O3 14,81-16,41%, MgO 1,1-2,68% ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʠʤʠ ï ʊʽO2 0,51-0,78%, Fe2O3 2,27-4,18%, MnO 0,11-0,16%, CaO 

3,34-4,71%. ɸ ʪʘʢʞʝ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʫʤʤʘʨʥʦʡ ʱʝʣʦʯʥʦʩʪʴʶ (Na2O+K2O) 

7,72-9,69% ʦʪʚʝʯʘʶʱʝʡ ʱʝʣʦʯʥʳʤ ʧʦʨʦʜʘʤ, ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ 

ʧʨʝʦʙʣʘʜʘʥʠʠ K2O 3,95-4,91% ʥʘʜ Na2O 3,77-4,78%. ʅʘ ʜʠʘʛʨʘʤʤʝ [4] 

(Na2O+K2O)-SiO2, ʧʦʨʦʜʳ ʬʘʟʳ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʤʝʞʜʫ ʩʠʝʥʠʪʘʤʠ ʠ ʤʦʥʮʦʥʠʪʘʤʠ. ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [5] ʪʘʢ ʞʝ ʢʘʢ 

ʧʦʨʦʜʳ ʧʨʝʜʳʜʫʱʝʡ ʬʘʟʳ ʦʪʥʦʩʷʪʩʷ ʢ ʚʳʩʦʢʦʢʘʣʠʝʚʦʡ ʣʘʪʠʪʦʚʦʡ ʩʝʨʠʠ.  

ʄʦʥʮʦʥʠʪ-ʧʦʨʬʠʨʳ ʤʘʩʩʠʚʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ SiO2 61,13-64,43% ʙʣʠʟʢʠ 

ʪʘʢʦʚʳʤ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʘʤ ʤʘʩʩʠʚʘ. ʅʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʦʩʣʝʜʥʠʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ Al2O3 15,09-16,81%, ʊʽO2 0,28-0,65%, 

Fe2O3 1,32-4,54% ʠ CaO 3,27-4,76%. ɸ ʪʘʢʞʝ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ MnO 
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0,08-0,13%, MgO 0,05-3,33% ʠ ʱʝʣʦʯʥʦʩʪʠ ʧʦʨʦʜ (Na2O+K2O) 7,87-8,89%, 

ʛʜʝ Na2O 4,25-4,99% ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ K2O 3,46-4,25%. ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

[4] (Na2O+ K2O)-SiO2 ʠ [3] ʧʦʨʦʜʳ ʬʘʟʳ ʦʪʚʝʯʘʶʪ ʤʦʥʮʦʥʠʪʘʤ. 

ʉʦʦʪʥʦʰʝʥʠʝ (Na+K/Ca)-Ac [5] ʚ ʥʠʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʨʦʜʘʤ 

ʚʳʩʦʢʦʢʘʣʠʝʚʦʡ ʣʘʪʠʪʦʚʦʡ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʡ ʩʝʨʠʠ. 

 

 

ʈʠʩʫʥʦʢ 1. ʘ) ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʜʠʘʛʨʘʤʤʘ (Na2O+K2O)-SiO2 ʜʣʷ 

ʩʦʩʪʘʚʦʚ ʤʝʟʦʟʦʡʩʢʠʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ: ʇʦʣʷ 

ʜʠʘʛʨʘʤʤʳ [4]. ʆʙʦʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʦʚ ʧʦʨʦʜ: 1 ï ʩʠʝʥʠʪ-ʧʦʨʬʠʨʳ, 2 ï 

ʧʠʨʦʢʩʝʥ-ʘʤʬʠʙʦʣʦʚʳʝ ʩʠʝʥʠʪʳ, 3 ï ʤʦʥʮʦʥʠʪ-ʧʦʨʬʠʨʳ; ʙ) 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʩʦʩʪʘʚʦʚ ʤʝʟʦʟʦʡʩʢʠʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʜʠʘʛʨʘʤʤʝ (Na+K/Ca)-Ac: ʊʨʝʥʜʳ ʠ ʧʦʣʷ 

ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʭ ʩʝʨʠʡ [5]: CAI ï ʠʟʚʝʩʪʢʦʚʳʡ ʥʠʟʢʦʱʝʣʦʯʥʦʡ, ʉɸ ï 

ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ, ʅʂʆ ï ʚʳʩʦʢʦʢʘʣʠʝʚʳʡ-ʧʦʟʜʥʝʦʨʦʛʝʥʥʳʡ, L ï 

ʣʘʪʠʪʦʚʳʡ, ʊ ï ʪʨʘʭʠʪʦʚʳʡ, AB ï ʱʝʣʦʯʥʦ-ʙʘʟʘʣʴʪʦʠʜʥʳʡ; ɺ1 ï 

ʙʘʟʘʥʠʪʦʚʳʡ. I-V ï ʧʦʣʷ ʱʝʣʦʯʥʦʩʪʠ ʠ ʛʨʫʧʧʳ ʩʝʨʠʡ: I ï ʠʟʚʝʩʪʢʦʚʦʝ 

(ʥʠʟʢʦʢʘʣʠʝʚʘʷ ʪʦʣʝʠʪʦʚʘʷ); II ï ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʝ (ʩʨʝʜʥʝʢʘʣʠʝʚʘʷ ʠ 

ʧʦʚʳʰʝʥʥʦʢʘʣʠʝʚʘʷ) III ï ʩʫʙʱʝʣʦʯʥʦʝ (ʚʳʩʦʢʦʢʘʣʠʝʚʘʷ); IV ï ʱʝʣʦʯʥʦʝ 

ʙʘʟʘʣʴʪʦʚʦʝ; V - ʱʝʣʦʯʥʦʝ (ʥʝʬʝʣʝʥʠʪ-ʬʦʥʦʣʠʪʦʚʘʷ). Ac ï ʩʫʤʤʘʨʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʠʦʥʦʚ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʨʦʜ ʩʤ. ʨʠʩ. ʘ. 

 

3. ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʳʚʦʜʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ ʩ ʫʯʝʪʦʤ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʩʥʦʚʥʳʭ ʧʝʪʨʦʛʝʥʥʳʭ 
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ʦʢʠʩʣʦʚ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʜʘʥʥʳʤ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʪʨʠ ʚʠʜʘ ʧʦʨʦʜ 

(ʬʘʟʳ ʚʥʝʜʨʝʥʠʷ), ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʚʘʨʮʝʚʳʤʠ ʩʠʝʥʠʪʘʤʠ, ʢʚʘʨʮʝʚʳʤʠ 

ʤʦʥʮʦʜʠʦʨʠʪʘʤʠ ʠ ʤʦʥʮʦʥʠʪʘʤʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʚʳʩʦʢʦʢʘʣʠʝʚʦʡ 

ʣʘʪʠʪʦʚʦʡ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʡ ʩʝʨʠʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ.  

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ. 
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Annotation. In the northern sector of the Verkhoyansk fold 

system, tectonic structures are separated by crustal geoblocks of 

different ages, which belong to the Siberian platform and the 

Mesozoic Laptev Sea plate. These geoblocks are key objects of 

studies aimed at clarifying the evolution of the transitional 

ócontinent-shelfô zone of the Arctic boundary between the 

Eurasian and North American lithospheric plates. Our study was 

focused on the northern sector of the Verkhoyansk fold system 

and aimed to clarify regularities of seismotectonic destruction of 

the crust. We analyzed the seismotectonic data on neotectonic 

structures located in the Kharaulakh segment and the Lena River 

Delta, geological and geophysical structural features, active 

faults, modern structural plan, and the dynamic characteristics of 

the present-day terrain. Based on the comprehensive analysis of 

the study results, we identified for the first time a system of 

conjugated active strike-slip faults that contrastingly reflect the 

structural plan of the northern sector of the Verkhoyansk fold 

system. In the sublongitudinal direction along the Ust-Lena right-

lateral strike-slip fault, a structural boundary is traced as a major 

element of the kinematic plan of the modern structures, which 

predetermines the seismotectonic parameters of the zones of 

increased seismic activit. In small-scale geological and tectonic 

maps, as well as in satellite images, the Ust-Lena fault is 

structurally manifested from the Lena River Delta to the Orulgan 

segment of the Verkhoyansk fold system. The Bulun fields of 

earthquake epicenters (Mw = 6.8ï7.0) and a wide zone of seismic 

dislocations varying in genesis are located at the southeastern 

termination of this fault. We analysed the state of crustal stresses 

of the study area using the tectonophysical data on the Late 

Cenozoic rupturing and folding deformations and seismological 

data, and conclude that this is a unique transitional region 
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wherein the mid-oceanic and continental crust structures are 

conjugated and the tectonic stress field changes from extension to 

compression. This study clarifies the kinematic plan of the 

modern structures in the shelf-continent transition zone of the 

Arctic boundary between the Eurasian and North American 

lithospheric plates.  

 

1. ɺʚʝʜʝʥʠʝ 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʩʝʚʝʨʥʦʛʦ ʩʝʢʪʦʨʘ ɺʝʨʭʦʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ 

ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʷʶʪ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʛʝʦʙʣʦʢʠ ʟʝʤʥʦʡ ʢʦʨʳ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʠ ʤʝʟʦʟʦʡʩʢʦʡ ʃʘʧʪʝʚʦʤʦʨʩʢʦʡ ʧʣʠʪʳ. ʆʥʠ ʷʚʣʷʶʪʩʷ 

ʢʣʶʯʝʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʧʦʟʥʘʥʠʷ ʵʚʦʣʶʮʠʠ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ ʰʝʣʴʬ-

ʢʦʥʪʠʥʝʥʪ ʘʨʢʪʠʯʝʩʢʦʡ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ɽʚʨʘʟʠʡʩʢʦʡ ʠ 

ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʣʠʪʦʩʬʝʨʥʳʤʠ ʧʣʠʪʘʤʠ. ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʮʝʩʩʦʚ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʟʝʤʥʦʡ 

ʢʦʨʳ ʩʝʚʝʨʥʦʛʦ ʩʝʢʪʦʨʘ ɺʝʨʭʦʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʚʝʜʝʥ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʍʘʨʘʫʣʘʭʩʢʦʛʦ 

ʩʝʛʤʝʥʪʘ ʠ ʜʝʣʴʪʳ ʨ. ʃʝʥʘ [1, 2]. ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ, ʘʢʪʠʚʥʳʤ ʨʘʟʣʦʤʘʤ, ʥʦʚʝʡʰʝʤʫ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʣʘʥʫ, ʜʠʥʘʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʨʝʣʴʝʬʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʪʦʯʥʠʪʴ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʧʣʘʥ ʥʦʚʝʡʰʠʭ ʩʪʨʫʢʪʫʨ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ ʰʝʣʴʬ-

ʢʦʥʪʠʥʝʥʪ ʘʨʢʪʠʯʝʩʢʦʡ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ɽʚʨʘʟʠʡʩʢʦʡ ʠ 

ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʣʠʪʦʩʬʝʨʥʳʤʠ ʧʣʠʪʘʤʠ [2, 3, 4, 5]. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʳ ʧʨʠ ʦʩʚʦʝʥʠʠ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʢʨʫʧʥʳʤʠ ʨʦʩʩʠʡʩʢʠʤʠ ʠ 

ʠʥʦʩʪʨʘʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ. 

 

2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʘ ʋʩʪʴ-

ʃʝʥʩʢʘʷ ʩʜʚʠʛʦʚʘʷ ʩʠʩʪʝʤʘ ʨʘʟʣʦʤʦʚ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 

ʬʦʨʤʠʨʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʥʦʚʝʡʰʠʭ ʩʪʨʫʢʪʫʨ 

ʩʝʚʝʨʥʦʛʦ ʩʝʢʪʦʨʘ ɺʝʨʭʦʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʟʦʥ ʘʢʪʠʚʠʟʘʮʠʠ [1]. ʅʘ 

ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪʘʭ, ʘ ʪʘʢʞʝ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ ʋʩʪʴ-ʃʝʥʩʢʠʡ ʨʘʟʣʦʤ ʩʪʨʫʢʪʫʨʥʦ ʚʳʨʘʞʝʥ ʦʪ 

ʜʝʣʴʪʳ ʨ. ʃʝʥʘ ʜʦ ʆʨʫʣʛʘʥʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ɺʝʨʭʦʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ 

ʩʠʩʪʝʤʳ. ɺ ʟʦʥʝ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʨʘʟʣʦʤʘ ʨʘʩʧʦʣʦʞʝʥʦ 
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ɹʫʣʫʥʩʢʦʝ ʵʧʠʮʝʥʪʨʘʣʴʥʦʝ ʧʦʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ Mw = 6.8ï7.0 ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʝʡʩʤʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ ʚʳʷʚʣʝʥʘ ʦʙʰʠʨʥʘʷ ʟʦʥʘ 

ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ. ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʬʣʘʥʛʝ 

ʨʘʟʣʦʤʘ ʧʦ ʩʠʩʪʝʤʝ ʊʫʤʘʪʩʢʠʭ ʧʨʦʪʦʢ ʜʝʣʴʪʳ ʨ. ʃʝʥʘ ʩʪʨʫʢʪʫʨʥʦ 

ʦʬʦʨʤʣʝʥʘ ʦʙʰʠʨʥʘʷ ʧʨʠʩʜʚʠʛʦʚʘʷ ʟʦʥʘ ʨʘʩʪʷʞʝʥʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʨʷʜʘ 

ʦʪʜʝʣʴʥʳʭ ʚʧʘʜʠʥ, ʟʘʢʦʥʦʤʝʨʥʦ ʧʦʜʩʪʘʚʣʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʉʪʨʫʢʪʫʨʳ ʨʘʩʪʷʞʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʧʨʦʮʝʩʩʦʚ ʨʠʬʪʦʛʝʥʝʟʘ, ʟʘʪʨʦʥʫʚʰʝʛʦ ʘʢʚʘʪʦʨʠʶ ʰʝʣʴʬʘ ʤʦʨʷ ʃʘʧʪʝʚʳʭ, 

ʚ ʧʨʝʜʝʣʘʭ ʜʝʣʴʪʳ ʨ. ʃʝʥʘ ʥʝ ʚʳʷʚʣʝʥʳ. ʉʠʩʪʝʤʘ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚʧʘʜʠʥ, 

ʟʘʢʦʥʦʤʝʨʥʦ ʩʬʦʨʤʠʨʦʚʘʥʘ ʚ ʨʝʞʠʤʝ ʪʨʘʥʩʪʝʥʩʠʠ ʠ ʩʜʚʠʛʘ. ʆʪʜʝʣʴʥʳʤʠ 

ʢʫʣʠʩʘʤʠ ʣʠʥʝʘʤʝʥʪ ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʪ ʜʝʣʴʪʳ ʨ. ʃʝʥʘ ʢ ʶʛʫ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʳʤ ʨʫʩʣʦʤ ʨ. ʃʝʥʘ ʚ ʦʩʥʦʚʘʥʠʠ ʜʝʣʴʪʳ ʜʦ ʝʝ 

ʜʝʣʝʥʠʷ ʥʘ ʨʫʢʘʚʘ. ɹʫʣʢʫʨʩʢʘʷ ʠ ʏʝʢʫʨʦʚʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʠ, ʛʜʝ ʚ 

ʦʙʥʘʞʝʥʠʷʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʝʨʠʷ ʦʙʨʘʪʥʳʭ ʥʘʜʚʠʛʦʚ, ʢʘʢ ʩʝʢʫʱʠʭ, ʪʘʢ 

ʠ ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʭ ʩʣʦʠʩʪʦʩʪʠ, ʤʦʛʫʪ ʪʨʘʢʪʦʚʘʪʴʩʷ, ʢʘʢ ʧʨʠʩʜʚʠʛʦʚʳʝ 

ʙʣʦʢʠ ʩʞʘʪʠʷ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʪʨʦʛʫʶ ʩʪʨʫʢʪʫʨʥʫʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʣʦʢʦʚ ʩʞʘʪʠʷ ʠ ʩʪʨʫʢʪʫʨ ʨʘʩʪʷʞʝʥʠʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʩʪʠʨʘʥʠʶ ʪʨʘʩʩʳ ʜʘʥʥʦʛʦ ʣʠʥʝʘʤʝʥʪʘ, ʠʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʚʳʨʘʞʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʦʯʘʛʦʚʳʝ ʧʘʨʘʤʝʪʨʳ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʢʠʥʝʤʘʪʠʢʫ ʋʩʪʴ-ʃʝʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʢʘʢ 

ʧʨʘʚʦ-ʩʜʚʠʛʦʚʫʶ ʩʦ ʩʙʨʦʩʦʚʦʡ ʢʦʤʧʦʥʝʥʪʦʡ.  

 

3. ɺʳʚʦʜʳ 

1. ʉʦʚʨʝʤʝʥʥʳʡ ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʣʘʥ ʩʝʚʝʨʥʦʛʦ ʩʝʢʪʦʨʘ 

ɺʝʨʭʦʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ ʚʦ ʤʥʦʛʦʤ ʥʘʩʣʝʜʫʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦʟʜʥʝʤʝʟʦʟʦʡʩʢʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ. 

ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ ʧʣʘʥ ʥʦʚʝʡʰʠʭ ʩʪʨʫʢʪʫʨ ʦʙʫʩʣʦʚʣʝʥ ʩʦʧʨʷʞʝʥʠʝʤ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʋʩʪʴ-ʃʝʥʩʢʦʡ ʠ ʃʝʥʦ-ɸʥʘʙʘʨʩʢʦʡ ʩʜʚʠʛʦʚʳʭ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʢʦʥʪʨʘʩʪʥʦ ʦʪʦʙʨʘʞʘʶʪ ʟʦʥʫ ʩʦʯʣʝʥʝʥʠʷ ʛʣʘʚʥʳʭ ʛʝʦʩʪʨʫʢʪʫʨ 

ʨʝʛʠʦʥʘ: ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʃʘʧʪʝʚʦʤʦʨʩʢʦʡ ʧʣʠʪʳ ʠ ʍʘʨʘʫʣʘʭʩʢʦʛʦ 

ʩʝʛʤʝʥʪʘ ɺʝʨʭʦʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ. 

2. ʉʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʩʝʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣ 

ʚʳʜʝʣʠʪʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʚʝʡʰʠʭ ʩʪʨʫʢʪʫʨ ʩʝʚʝʨʥʦʛʦ ʩʝʢʪʦʨʘ ɺʝʨʭʦʷʥʩʢʦʡ 

ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʝʛʤʝʥʪʳ ʩ ʨʘʟʣʠʯʥʳʤ 

ʪʠʧʦʤ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ: 

ʪʨʘʥʩʧʨʝʩʩʠʦʥʥʳʤ, ʪʨʘʥʩʪʝʥʩʠʦʥʥʳʤ ʠ ʢʦʤʧʨʝʩʩʠʦʥʥʳʤ. ʉʤʝʥʘ ʨʝʞʠʤʦʚ 
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ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʢ ʟʘʧʘʜʫ ʠ ʚʦʩʪʦʢʫ ʦʪ 

ʜʝʣʴʪʳ ʨ. ʃʝʥʘ ʚ ʘʢʚʘʪʦʨʠʠ ʰʝʣʴʬʘ ʤʦʨʷ ʃʘʧʪʝʚʳʭ, ʛʜʝ ʬʠʢʩʠʨʫʝʪʩʷ 

ʩʤʝʰʘʥʥʦʝ ʧʦʣʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʝʚʝʨʥʦʤ 

ʩʝʢʪʦʨʝ ɺʝʨʭʦʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʫʝʪ ʫʥʠʢʘʣʴʥʘʷ 

ʧʝʨʝʭʦʜʥʘʷ ʦʙʣʘʩʪʴ, ʛʜʝ ʩʦʯʣʝʥʷʶʪʩʷ ʩʨʝʜʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʠʝ ʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʧʦʣʷ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʨʘʩʪʷʞʝʥʠʷ ʥʘ ʩʞʘʪʠʝ.  

3. ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʦʮʝʥʢʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 

ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʧʦʣʝʡ, ʧʨʦʚʝʜʝʥʥʦʡ ʥʘʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʘʭ 

ɸʨʢʪʠʢʦ-ɸʟʠʘʪʩʢʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ, ʥʦʚʝʡʰʠʝ ʩʪʨʫʢʪʫʨʳ 

ʩʝʚʝʨʥʦʛʦ ʩʝʢʪʦʨʘ ɺʝʨʭʦʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ 

ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʩ ʤʘʛʥʠʪʫʜʦʡ Mw = 6.5ï7.0 ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ 8ï9 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ MSK-64. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʧʦ ʧʨʦʝʢʪʫ ʈʌʌʀ ˉ 19ï05ï00062 çɼʠʥʘʤʠʢʘ 

ʥʦʚʝʡʰʠʭ ʩʪʨʫʢʪʫʨ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦ-ʰʝʣʴʬʦʚʦʡ ʟʦʥʳ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʩʝʢʪʦʨʘ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠè. 
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ʆ ʇɽʈɺʆʁ ʅɸʍʆɼʂɽ ʃɽʇʀɼʆʌʀʊɸ ʈʆɼɸ 

URSODENDRON ɺ ʂɸʄɽʅʅʆʋɻʆʃʔʅʓʍ 

ʆʊʃʆɾɽʅʀʗʍ ɺɽʈʍʆʗʅʔʗ  
ɸʬʘʥʘʩʠʡ ʂʠʣʷʩʦʚ 

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ, 
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ABOUT THE FIRST FIN D OF LEPIDOPHYTE OF THE 

GENUS URSODENDRON IN THE CARBONIFEROUS 

DEPOSITS OF THE VERKHOYANSK REGION  
Afanasiy Kilyasov 

Diamond and Precious Metals Geology Institute, Siberian Branch, Russian 

Academy of Sciences, 39 Lenina ave., Yakutsk, 677000, Russia 

 

Annotation. For the first time in Verkhoyansk Region, a 

representative of the genus Ursodendron Radczenko was 

discovered. It was found in the Setachan Formation of the Middle 

Carboniferous Nimnecheen Creek (river basin Sobolokh-Mayan) 

of the Orulgan Range (Northern Verkhoyansk Region). The 

determination of this stratigraphically important taxon in 

Verkhoyansk Region allowed expanding the idea of its 

geographic distribution. 

 

1. ɺʚʝʜʝʥʠʝ 

ʃʝʧʠʜʦʬʠʪʳ (ʧʣʘʫʥʦʚʠʜʥʳʝ) ʚ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ɺʝʨʭʦʷʥʴʷ 

ʚʧʝʨʚʳʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʃ.ɸ. ʄʫʩʘʣʠʪʠʥʳʤ ʚ 1958 ʛ. ʚ ʙʘʩʩʝʡʥʝ ʨ. 

ʉʦʙʦʧʦʣ (ʚʝʨʭʦʚʴʷ ʨ. ʉʦʙʦʣʦʭ-ʄʘʷʥ) ʆʨʫʣʛʘʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʚ 

ʙʳʣʳʢʘʪʩʢʦʡ ʩʚʠʪʝ [1]. ʕʪʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʅ.ɸ. 

ʐʚʝʜʦʚʳʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʠʣ ʨʦʜʳ Angarodendron ʠ Tomiodendron [2,3]. 

ɺ 1962 ʛ. ʃ.ɸ. ʄʫʩʘʣʠʪʠʥʳʤ ʠ ʈ.ɺ. ʉʦʣʦʤʠʥʦʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʚʳʭ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʦʚ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʟʦʷ ʚʝʨʭʦʚʴʝʚ ʨ. 

ʉʦʙʦʣʦʭ-ʄʘʷʥ. ɺ 50 ʢʤ ʩʝʚʝʨʥʝʝ ʩʪʨʘʪʦʪʠʧʘ, ʧʦ ʨ. ʉʝʪʘʯʘʥ ʙʳʣ ʦʧʠʩʘʥ 

ʙʦʣʝʝ ʧʦʣʥʳʡ, ʧʦ ʤʥʝʥʠʶ ʃ.ɸ. ʄʫʩʘʣʠʪʠʥʘ ʠ ʈ.ɺ. ʉʦʣʦʤʠʥʦʡ [3], ʨʘʟʨʝʟ 

ʙʳʣrʢʘʪʩʢʦʡ ʩʚʠʪʳ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʣʘʫʥʦʚʠʜʥʳʭ. ɺ ʨʘʟʨʝʟʝ ʧʦ ʨ. ʉʝʪʘʯʘʥ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 
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ʣʝʧʠʜʦʬʠʪʳ ʨʦʜʘ Angarodendron, Tomiodendron ʠ ʨʝʜʢʠʝ ʦʪʧʝʯʘʪʢʠ ʢʦʨʳ 

ʚ ʩʦʭʨʘʥʥʦʩʪʠ ʪʠʧʘ Knorria. 

ʅʝʤʥʦʛʠʤ ʧʦʟʞʝ, ʧʝʨʝʩʤʦʪʨʦʤ ʠ ʠʟʫʯʝʥʠʝʤ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʬʣʦʨʳ 

ɺʝʨʭʦʷʥʴʷ ʟʘʥʷʣʠʩʴ ɽ.ʉ. ʈʘʩʩʢʘʟʦʚʘ ʠ ʄ.ɺ. ɼʫʨʘʥʪʝ. ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ 

ʢʦʣʣʝʢʮʠʡ ʠʟ 11 ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ (ʙʘʩʩʝʡʥʳ ʨʝʢ ʉʦʙʦʧʦʣ ʠ ʉʳʥʯʘ) ʠʤʠ 

ʙʳʣ ʚʳʷʚʣʝʥ ʦʙʰʠʨʥʳʡ ʢʦʤʧʣʝʢʩ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʛʜʝ 

ʧʨʝʦʙʣʘʜʘʣʠ ʦʪʧʝʯʘʪʢʠ ʢʦʨʳ ʣʝʧʠʜʦʬʠʪʦʚ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʩʦʭʨʘʥʥʦʩʪʠ Knorria) [4]. ɺ ʦʙʨʘʟʮʘʭ ʣʫʯʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʣʝʧʠʜʦʬʠʪʳ ʨʦʜʘ Angarophloios, Angarodendron ʠ 

Tomiodendron. ʆʜʥʘʢʦ ʧʦʟʞʝ ʄ.ɺ. ɼʫʨʘʥʪʝ [5] ʦʪʤʝʪʠʣʘ ʩʦʤʥʠʪʝʣʴʥʦʩʪʴ 

ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʙʳʣʳʢʘʪʩʢʦʡ ʩʚʠʪʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Tomiodendron ʠ 

ʫʩʪʘʥʦʚʠʣʘ, ʯʪʦ ʩʨʝʜʠ ʬʦʨʤ ʣʫʯʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Angarodendron. ʉ ʥʠʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʣʝʧʠʜʦʬʠʪʳ ʨʦʜʘ 

Lophiodendron ʠ Angarophloios. 

ɺ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ɺʝʨʭʦʷʥʴʷ ʄ.ɺ. ɼʫʨʘʥʪʝ [5, 6] 

ʚʳʜʝʣʠʣʘ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʬʣʦʨ: ʣʝʧʠʜʦʬʠʪʦʚʫʶ (ʙʳʣʳʢʘʪʩʢʘʷ 

ʩʚʠʪʘ), ʧʦʩʪʣʝʧʠʜʦʬʠʪʦʚʫʶ (ʩʝʪʘʯʘʥʩʢʘʷ ʩʚʠʪʘ) ʠ ʢʦʨʜʘʠʪʦʚʫʶ 

(ʶʧʝʥʯʠʥʩʢʘʷ ï ʜʫʣʛʘʣʘʭʩʢʘʷ ʩʚʠʪʳ) ʬʣʦʨʳ. ʇʦ ʝʝ ʤʥʝʥʠʶ, ʚ 

ʣʝʧʠʜʦʬʠʪʦʚʦʡ ʬʣʦʨʝ ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Angarodendron ʠ 

Lophiodendron, ʘ ʪʘʢʞʝ ʧʣʘʫʥʦʚʠʜʥʳʝ, ʧʨʠʥʘʜʣʝʞʘʚʰʠʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʢ 

ʥʦʚʳʤ ʨʦʜʘʤ. ɺ ʧʦʩʪʣʝʧʠʜʦʬʠʪʦʚʦʡ ʬʣʦʨʝ ʦʥʘ ʦʪʤʝʯʘʣʘ ʧʦʯʪʠ ʧʦʣʥʦʝ 

ʦʪʩʫʪʩʪʚʠʝ ʧʣʘʫʥʦʚʠʜʥʳʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʝʜʢʠʭ Angarodendron. ɺ 

ʢʦʨʜʘʠʪʦʚʦʡ ʬʣʦʨʝ ʣʝʧʠʜʦʬʠʪʳ ʥʝʠʟʚʝʩʪʥʳ. 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʢʦʤʧʣʝʢʩ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʧʣʘʫʥʦʚʠʜʥʳʭ ɺʝʨʭʦʷʥʴʷ ʙʳʣ ʦʛʨʘʥʠʯʝʥ ʣʝʧʠʜʦʬʠʪʘʤʠ 

ʨʦʜʦʚ Angarophloios, Angarodendron, Lophiodendron ʠ Tomiodendron. 

 

2. ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ 2014 ʛʦʜʫ ʘʚʪʦʨʦʤ ʩʦʚʤʝʩʪʥʦ ʩ ʀ.ɺ. ɹʫʜʥʠʢʦʚʳʤ, ʈ.ɺ. ʂʫʪʳʛʠʥʳʤ, ʃ.ɻ. 

ʇʝʨʝʛʦʝʜʦʚʳʤ ʠ ɺ.ʀ. ʄʘʢʦʰʠʥʳʤ ʙʳʣʠ ʧʦʩʣʦʡʥʦ ʠʟʫʯʝʥʳ ʨʘʟʨʝʟʳ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʘʨʙʦʥʘ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʉʦʙʦʣʦʭ-ʄʘʷʥ (ʨʝʢʠ ɹʳʣʳʢʘʪ ʠ 

ʅʴʠʤʥʵʯʵʵʥ) ʠ ʩʦʙʨʘʥʳ ʥʦʚʳʝ ʢʦʣʣʝʢʮʠʠ ʠʩʢʦʧʘʝʤʦʡ ʬʣʦʨʳ [7]. ʊʘʢʞʝ 

ʘʚʪʦʨʦʤ ʙʳʣʘ ʠʟʫʯʝʥʘ ʢʦʣʣʝʢʮʠʷ ʬʣʦʨʳ, ʩʦʙʨʘʥʥʘʷ ʀ.ɺ. ɹʫʜʥʠʢʦʚʳʤ ʚ 

1988 ʛʦʜʫ ʚ ʨʘʟʨʝʟʝ ʙʳʣʳʢʘʪʩʢʦʡ ʠ ʩʝʪʘʯʘʥʩʢʦʡ ʩʚʠʪ ʧʦ ʨ. ʅʴʠʤʥʵʯʵʵʥ.  

ʄʦʨʬʦʩʪʨʫʢʪʫʨʥʦʝ ʠʟʫʯʝʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉ.ɺ. 

ʄʝʡʝʥʘ [8]. ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʠʟʫʯʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ, ʘ 
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ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʣʷ ʣʫʯʰʝʛʦ ʚʦʩʧʨʠʷʪʠʷ ʤʦʨʬʦʣʦʛʠʠ ʠ ʘʥʘʪʦʤʠʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʨʫʯʥʫʶ ʠʭ ʨʠʩʫʥʢʠ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʪʧʝʯʘʪʢʦʚ ʠ ʩʣʝʧʢʦʚ ʣʝʧʠʜʦʬʠʪʦʚ ʫʯʠʪʳʚʘʣʠʩʴ ʪʘʢʠʝ 

ʧʨʠʟʥʘʢʠ ʢʘʢ ʬʦʨʤʘ ʣʠʩʪʦʚʳʭ ʧʦʜʫʰʝʢ, ʠʭ ʨʘʟʤʝʨ, ʣʠʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ, 

ʥʘʣʠʯʠʝ ʩʣʝʧʢʦʚ ʣʠʛʫʣʴʥʳʭ ʷʤʦʢ, ʧʨʠʩʫʪʩʪʚʠʝ ʣʠʩʪʦʚʦʛʦ ʨʫʙʮʘ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʥʘʣʠʯʠʶ ʧʦʜʣʠʩʪʦʚʦʛʦ ʧʫʟʳʨʷ. ʃʠʩʪʦʚʳʝ ʧʦʜʫʰʢʠ 

ʤʥʦʛʠʭ ʣʝʧʠʜʦʬʠʪʦʚ ʥʝʩʫʪ ʫʛʣʫʙʣʝʥʠʝ ʠʣʠ ʚʟʜʫʪʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʚʥʫʪʨʠʣʠʩʪʦʚʦʡ ʘʵʨʝʥʭʠʤʝ (ʧʦʜʣʠʩʪʦʚʦʡ ʧʫʟʳʨʴ).  

 

3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʣʝʢʮʠʠ ʬʣʦʨʳ ʩʦʙʨʘʥʥʦʡ ʚ 2014 ʛ. ʠ ʧʝʨʝʩʤʦʪʨʘ 

ʢʦʣʣʝʢʮʠʠ 1988 ʛ., ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʚ ʙʳʣʳʢʘʪʩʢʦʡ ʩʚʠʪʝ ʣʝʧʠʜʦʬʠʪʳ 

ʨʦʜʘ Angarophloios, Lophiodendron ʠ Tomiodendron [9]. ʀʟ 

ʚʳʰʝʟʘʣʝʛʘʶʱʝʡ ʩʝʪʘʯʘʥʩʢʦʡ ʩʚʠʪʳ, ʩʨʝʜʠ ʨʝʜʢʠʭ ʦʩʪʘʪʢʦʚ ʬʣʦʨʳ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʦʪʧʝʯʘʪʦʢ ʦʩʠ ʢʨʫʧʥʦʛʦ ʣʝʧʠʜʦʬʠʪʘ ʩ ʪʝʩʥʦ ʨʘʩʩʪʘʚʣʝʥʥʳʤʠ 

ʣʠʩʪʦʚʳʤʠ ʧʦʜʫʰʢʘʤʠ ʩʝʨʜʮʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʩ ʣʠʛʫʣʴʥʳʤʠ ʷʤʢʘʤʠ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʧʷʪʦʢ, ʧʦʜʣʠʩʪʦʚʳʭ ʧʫʟʳʨʝʡ ʠ ʢʨʳʣʴʝʚ. ʕʪʠ ʧʨʠʟʥʘʢʠ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʵʪʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʢ ʨʦʜʫ Ursodendron, 

ʨʘʥʝʝ ʥʝ ʠʟʚʝʩʪʥʦʤʫ ʚ ɺʝʨʭʦʷʥʴʝ.  

ʈʦʜ Ursodendron Radczenko ʙʳʣ ʚʳʜʝʣʝʥ ɻ.ʇ. ʈʘʜʯʝʥʢʦ [10] ʥʘ ʤʘʪʝʨʠʘʣʝ 

ʠʟ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ ʉʘʷʥʦ-ɸʣʪʘʡʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ 

ʨʘʡʦʥʦʚ. ʊʠʧʦʚʳʤ ʚʠʜʦʤ ʨʦʜʘ ʷʚʣʷʝʪʩʷ  U. chacassicum Radczenko. 

ʊʘʢʞʝ ʣʝʧʠʜʦʬʠʪʳ ʵʪʦʛʦ ʨʦʜʘ ʙʳʣʠ ʦʧʠʩʘʥʳ ʄ.ɺ. ɼʫʨʘʥʪʝ ʠʟ 

ʬʣʦʨʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ɻʫʨʙʘʥ-ʍʘʨʘʜ-ʋʣʘ ʠ ʍʘʨʘ-ʊʦʣʦʛʦʡ-ʍʫʜʫʢ 

ʖʞʥʦʡ ʄʦʥʛʦʣʠʠ [11].  

ʅʝʜʘʚʥʦ ʖ.ɺ. ʄʦʩʝʡʯʠʢ [12] ʚʳʜʝʣʠʣʘ ʜʚʘ ʥʦʚʳʭ ʚʠʜʘ ʨʦʜʘ Ursodendron 

ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ï Ursodendron meyenii Mosseichik ʠ Ursodendron 

izychense Mosseichik. ʇʝʨʚʳʡ ʚʠʜ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʨʝʜʥʝ-

ʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ (ʢʘʪʩʢʘʷ ʩʚʠʪʘ) ʊʫʥʛʫʩʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ, ʘ ʚʪʦʨʦʡ ï ʚ ʩʝʨʧʫʭʦʚʩʢʦʤ ʷʨʫʩʝ (ʩʘʨʩʢʘʷ ʩʚʠʪʘ) ʄʠʥʫʩʠʥʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Ursodendron 

ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʠʟ ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʉʘʷʥʦ-ɸʣʪʘʡʩʢʦʡ 

ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ, ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ (ʈʳʙʠʥʩʢʘʷ 

ʚʧʘʜʠʥʘ), ʖʞʥʦʡ ʄʦʥʛʦʣʠʠ ʠ ʩʨʝʜʥʝʛʦ ï ʚʝʨʭʥʝʛʦ ʢʘʨʙʦʥʘ ʊʫʥʛʫʩʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʨʦʜʘ Ursodendron ʚ ɺʝʨʭʦʷʥʴʝ ʧʦʟʚʦʣʠʣʦ ʨʘʩʰʠʨʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʵʪʦʛʦ 
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ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʚʘʞʥʦʛʦ ʪʘʢʩʦʥʘ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ 

ʯʝʨʪʳ ʚʝʨʭʦʷʥʩʢʦʛʦ ʵʢʟʝʤʧʣʷʨʘ Ursodendron ʧʦʟʚʦʣʷʶʪ ʦʪʥʦʩʠʪʴ ʝʛʦ ʢ 

ʥʦʚʦʤʫ ʚʠʜʫ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʈ.ɺ. ʂʫʪʳʛʠʥʫ (ʀɻɸɹʄ ʉʆ 

ʈɸʅ, ʛ. ʗʢʫʪʩʢ) ʠ ʖ.ɺ. ʄʦʩʝʡʯʠʢ (ɻʀʅ ʈɸʅ, ʛ. ʄʦʩʢʚʘ) ʟʘ ʮʝʥʥʳʝ 

ʩʦʚʝʪʳ ʠ ʟʘʤʝʯʘʥʠʷ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ 

ʀɻɸɹʄ ʉʆ ʈɸʅ ʠ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ˉ 18-05-00191. 

 

5. ʃʠʪʝʨʘʪʫʨʘ: 

[1] Musalitin L.A. To the secretion of the Bylykat, Sobopol and 

Khaldzhin Formations in the thickness of the Upper Paleozoic sediments of the 

Sobopol river basin // Materials on geology and minerals of the Yakut ASSR, 

1961, issue 4, pp. 69-77. 

[2] Shvedov N.A. Description of plant residues // The reference section of 

the coal and Permian deposits of the Northern Verkhoyansk Region, vol. 5, 

Leningrad, 1965, pp. 4-37. 

[3] Musalitin L.A., Solomina R.V. Sections of the Carboniferous and 

Permian deposits of the Orulgan ridge // Stratigraphy of the Carboniferous and 

Permian deposits of the Northern Verkhoyansk Region. L .: Nedra, 1970, pp. 

25ï41. 

[4] Durante M.V., Izrailev L.M. Floristic complexes and stratigraphy of 

the Carboniferous and Permian deposits of the meridional part of Western 

Verkhoyansk Region // MOIP Bulletin, dep. geology, vol. 52 (4), 1977, pp. 

112-123. 

[5] Durante M.V. Sequence of Late Paleozoic floristic complexes of 

Verkhoyansk Region // Lethaea rossica. Russian paleobotanical journal, 2010, 

vol. 2, pp. 45ï54. 

[6] Durante M.V. Upper Paleozoic flora and stratigraphy of Verkhoyansk 

Region // Paleobotanical temporary. Supplement to the journal çLethaea 

Rossicaè, 2013, issue 1, pp. 109ï111. 

[7] Kutygin R.V., Kilyasov A.N., Budnikov I.V. On the most ancient flora 

of the Upper Paleozoic in the Verkhoyansk Region and the age of the Bylykat 

Formation // Patriotic geology, 2016, ˉ 6, pp. 73-80. 

[8] Meyen S.V. Theoretical problems of paleobotany. Moscow: Nauka, 

1990, 287 pp. 



78 

 

[9] Kilyasov A. N. Ancient middle-carboniferous flora of the Orulgan 

Range (Northern Verkhoyansk) and justification of age Bylykat Formation // 

18th International Multidisciplinary Scientific Geoconference, 2018, vol.18, pp. 

11-18. 

[10] Radchenko G.P. New Early Carboniferous Lycopsids of Southern 

Siberia // New Species of Ancient Plants and Invertebrates of the USSR, 1960, 

pp. 15-28. 

[11] Durante M.V. The paleobotanical substantiation of the Carboniferous 

and Permian stratigraphy of Mongolia. Moscow: Nauka, 1976, 279 pp. 

[12] Mosseichik Yu.V. Herbaceous lepidophytes from Carboniferous 

Angarida // Paleobotanical temporary. Supplement to the journal çLethaea 

rossicaè, 2015, issue 2, pp.186-190. 

 

 

ʋɼʂ 550.384 

ʇɸʃɽʆʄɸɻʅʀʊʅʓɽ ʈɽʂʆʅʉʊʈʋʂʎʀʀ 

ʉʀɹʀʈʉʂʆʁ ʇʃɸʊʌʆʈʄʓ ɺ ʂʆʅʎɽ ʇɽʈʄʀ 

ʅɸʏɸʃɽ ʊʈʀɸʉɸ 
ɸʣʝʢʩʘʥʜʨ ʂʠʨʛʫʝʚ1, ʂʦʥʩʪʘʥʪʠʥ ʂʦʥʩʪʘʥʪʠʥʦʚ1,2 

1 ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ɸʂ çɸʃʈʆʉɸè 

(ʇɸʆ), 678170, ʈʦʩʩʠʷ, ʛ. ʄʠʨʥʳʡ, ʏʝʨʥʳʰʝʚʩʢʦʝ ʰʦʩʩʝ, 16 
2 ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʟʝʤʥʦʡ ʢʦʨʳ ʉʆ ʈɸʅ, 664033, ʈʦʩʩʠʷ, ʛ. ʀʨʢʫʪʩʢ, ʫʣ. 

ʃʝʨʤʦʥʪʦʚʘ, 128 

 

PALEOMAGNETIC RECONSTRUCTIONS OF THE 

SYBERIAN PLATFORM IN UPPER PERMIAN LOWER 

TRIASSIC AGE  
Alexander Kirguev1, Konstantin ʂʦnstantinov1,2 

1 Scientific-Investigation Geology Enterprise AC çALROSAè, 16 

Chernyshevskoye Highway, Mirny, 678170, Russia 
2 Institute of the Earth's Crust Siberian Branch, Russian Academy of Sciences, 

128 Lermontov st., Irkutsk, 664033, Russia 

 

Annotation. The paleomagnetic data obtained on basites of 

antelope olenek-velingninsky, kutangsky and kuzômovsky 

intrusive complexes of east board of the Tungus syneclise 



79 

 

confirm powerful tektono-magmatic activization on temporary 

border of a Perm and the Triassic (å250 million years). The 

interpretation of the calculated paleomagnetic poles on the 

studied basites allows either unstable character of the magnetic 

field or sharp movements of the Siberian platform on the surface 

of the Earth. 

 

1. ɺʚʝʜʝʥʠʝ 

ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤ, ʚ ʧʘʣʝʦʤʘʛʥʠʪʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʧʝʨʠʦʜʦʤ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʢʦʥʝʮ ʧʝʨʤʠ ï ʥʘʯʘʣʦ ʪʨʠʘʩʘ, 

ʢʦʛʜʘ ʚ ʧʨʝʜʝʣʘʭ ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʳ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʢʨʫʧʥʘʷ 

ʤʘʛʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʠʥʮʠʷ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʤʦʜʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʙʠʨʩʢʠʭ ʪʨʘʧʧʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʭʦʞʜʝʥʠʝ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘʜ ʀʩʣʘʥʜʩʢʦʡ ʛʦʨʷʯʝʡ ʪʦʯʢʦʡ ʚ ʠʥʪʝʨʚʘʣʝ 270 õ 

240 ʤʣʥ. ʣʝʪ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʩʣʫʞʠʪ ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʵʪʦ 

ʚʨʝʤʷ ʩʨʝʜʥʠʡ ʧʘʣʝʦʤʘʛʥʠʪʥʳʡ ʧʦʣʶʩ (ʪʘʙʣʠʮʘ 1) [1, 2]. ɼʣʷ ʜʝʪʘʣʠʟʘʮʠʠ 

ʭʘʨʘʢʪʝʨʘ ʜʨʝʡʬʘ ʉʠʙʠʨʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʧʦʣʶʩʳ 

ʧʦ ʨʘʟʥʳʤ ʬʘʟʘʤ ʙʘʟʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʳ. 

ʊʘʙʣʠʮʘ 1 

ʇʘʣʝʦʤʘʛʥʠʪʥʳʝ ʧʦʣʶʩʳ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʳʭ ʪʨʘʧʧʦʚ  

ʚʦʩʪʦʯʥʦʛʦ ʙʦʨʪʘ ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʳ 

ˉ ʌʘʟʳ N ū, Á ȿ, Á dp/dm, Á fm, Á 

1 ɔɓP2 17 74 166 18,2/19,0 71 

2 ɓ0-ɔɓP2-T1 61 61 141 5,0/5,1 76 

3 ɔɓʊ1 59 46 166 6,2/7,1 55 

4 ʉɺʆɼʅʓʁ 3 60,5 158 24,0/25,3 69 

5 ST1* 9 50,8 149,6 9,4/9,4  

6 NSP4** 8 57,2 151.1 4.0/4.0  

ʇʨʠʤʝʯʘʥʠʷ: N ï ʢʦʣʠʯʝʩʪʚʦ ʩʘʡʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʪʘʪʠʩʪʠʢʝ. 

ʇʘʣʝʦʤʘʛʥʠʪʥʳʡ ʧʦʣʶʩ: ʰʠʨʦʪʘ ï ū, ʜʦʣʛʦʪʘ ï ȿ, ʜʦʚʝʨʠʪʝʣʴʥʳʝ 

ʠʥʪʝʨʚʘʣʳ - dp/dm ʠ ʧʘʣʝʦʰʠʨʦʪʘ - fm. * - ʧʦ [1] ʜʘʥʥʳʝ ʚʢʣʶʯʝʥʳ ʚ 

ʥʘʩʪʦʷʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ** - ʧʦ [2]. 

 

2. ʈʝʟʫʣʴʪʘʪʳ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʢʘʯʝʩʪʚʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ 

ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʩʭʝʤʘ ʨʘʟʚʠʪʠʠ ʧʝʨʤʦ-
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ʪʨʠʘʩʦʚʦʛʦ ʙʘʟʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʳ, ʢʦʪʦʨʘʷ 

ʚʢʣʶʯʘʝʪ ʪʨʠ ʬʘʟʳ ʚʥʝʜʨʝʥʠʷ: 1 ï ʠʥʪʨʫʟʠʚʥʘʷ ɔɓP2, 2 ï ʚʫʣʢʘʥʥʦ-

ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʘʷ ɓ0-ɔɓP2-T1 ʠ 3 ï ʠʥʪʨʫʟʠʚʥʘʷ ɔɓT1, ʢʦʪʦʨʳʝ ʯʝʪʢʦ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ (ʚʟʘʠʤʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ), 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ (ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʣʝʥʝʢ-

ʚʝʣʠʥʛʥʠʥʩʢʦʤʫ, ʢʘʪʘʥʛʩʢʦʤʫ ʠ ʢʫʟʴʤʦʚʩʢʦʤʫ ʠʥʪʨʫʟʠʚʥʳʤ ʢʦʤʧʣʝʢʩʘʤ 

ɺʠʣʶʡʩʢʦʡ ʩʝʨʠʠ ʣʠʩʪʦʚ). ʇʦ ʢʘʞʜʦʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʟ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ, ʚʳʧʦʣʥʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʟʤʝʨʝʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ, 

ʨʘʩʩʯʠʪʘʥʳ ʜʝʩʢʨʠʧʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʪʨʦʤʘʛʥʠʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ ʤʳ ʠʩʭʦʜʠʣʠ ʠʟ ʪʦʛʦ, ʯʪʦ ʢʘʞʜʘʷ 

ʬʘʟʘ ʙʘʟʠʪʦʚ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʜʘʝʯʥʳʭ ʪʝʣ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʝʢʦʚʳʝ ʚʘʨʠʘʮʠʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʩʨʝʜʥʝʥʥʳʤʠ, ʘ ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʠʟʫʯʝʥʥʳʤ ʩʘʡʪʘʤ 

(ʦʙʥʘʞʝʥʠʷʤ) ʚʠʨʪʫʘʣʴʥʳʝ ʛʝʦʤʘʛʥʠʪʥʳʝ ʧʦʣʶʩʳ ʣʦʛʠʯʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ 

ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʧʦʣʶʩʳ (ʪʘʙʣʠʮʘ 1). ʈʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʨʘʟʥʳʤ ʬʘʟʘʤ 

ʢʦʦʨʜʠʥʘʪʳ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʪʣʠʯʘʶʪʩʷ 

(ʨʠʩʫʥʦʢ 1 ɸ). 

 
ʈʠʩʫʥʦʢ 1. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ ʛʨʘʥʠʮʳ ʧʝʨʤʦ-

ʪʨʠʘʩʘ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. ɸ) ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʧʦʣʶʩʳ; ɹ) 

ʧʘʣʠʥʩʧʘʩʪʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʤʝʟʦ-

ʢʘʡʥʦʟʦʡʩʢʠʡ ʠʥʪʝʨʚʘʣ ʊʂʄʇ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ (ʮʠʬʨʳ - ʚʦʟʨʘʩʪ ʚ 

ʤʣʥ. ʣʝʪ); 2 - ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʧʦʣʶʩʳ ʩ ʦʚʘʣʦʤ ʜʦʚʝʨʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʤ ʢʦʤʧʣʝʢʩʘʤ (1 - ʦʣʝʥʝʢ-ʚʝʣʠʥʛʥʠʥʩʢʠʡ, 2 - 

ʢʘʪʘʥʛʩʢʠʡ, 3 ï ʢʫʟʴʤʦʚʩʢʠʡ); 3 - ʩʨʝʜʥʠʡ ʧʘʣʝʦʤʘʛʥʠʪʥʳʡ ʧʦʣʶʩ ʧʝʨʤʦ-
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ʪʨʠʘʩʘ; 4 ï ʨʘʡʦʥ ʨʘʙʦʪ; 5 ï ʧʦʣʷʨʥʦʩʪʴ (ʧʨʷʤʘʷ ç+è ʠ ʦʙʨʘʪʥʘʷ ç-è) 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ. 

 

3. ɺʳʚʦʜʳ 

ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥʳ ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʧʦʣʶʩʳ ʧʦ ʪʨʝʤ ʠʥʪʨʫʟʠʚʥʳʤ 

ʢʦʤʧʣʝʢʩʘʤ ʙʘʟʠʪʦʚ ʚʦʩʪʦʯʥʦʛʦ ʙʦʨʪʘ ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʧʦʚʝʜʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʥʘ ʛʨʘʥʠʮʝ ʧʝʨʤʠ ʠ 

ʪʨʠʘʩʘ: ʦʣʝʥʝʢ-ʚʝʣʠʥʛʥʠʥʩʢʠʡ (ɔɓP2), ʢʫʪʘʥʛʩʢʠʡ (ɓ0-ɔɓP2-T1) ʠ 

ʢʫʟʴʤʦʚʩʢʠʡ (ɔɓʊ1). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʶʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʦʪʨʘʟʠʣʘʩʴ ʥʘ ʭʘʨʘʢʪʝʨʝ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʠ ʜʨʝʡʬʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ (ʨʠʩʫʥʦʢ 1 ɹ). 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʄ.ɼ. ʊʦʤʰʠʥʫ ʟʘ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ. 
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Annotation. Instrumental and macroseismic data for three strong 

earthquakes (1984 Uyandina, 2008 AndreiïTas  and 2013 Ilin ï

Tas) are presented. They occurred in the Chersky zone in the 

Arctic area of Yakutia over the past 40 years.The intensity of the 

shocks at the epicenter corresponded to 7ï9. The seismological and 

geological relationships of these events with ñliveò faults and 

tectonic stress fields are analyzed. The features of the distribution 

of their seismic effects over the area in more detail are discussed 

(isoseims maps). 

 

1. ɺʚʝʜʝʥʠʝ 

ɺʝʨʭʦʷʥʦ-ʏʫʢʦʪʩʢʫʶ ʩʢʣʘʜʯʘʪʫʶ ʩʠʩʪʝʤʫ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɸʟʠʘʪʩʢʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘ ʧʝʨʝʩʝʢʘʝʪ ʦʪ ʤʦʨʝʡ ʃʘʧʪʝʚʳʭ ʢ ʆʭʦʪʩʢʦʤʫ  ʰʠʨʦʢʘʷ (ʜʦ 400 

ʢʤ) ʧʦʣʦʩʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɸʨʢʪʠʢʦ-ɸʟʠʘʪʩʢʦʛʦ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ, ʨʘʟʜʝʣʷʶʱʝʛʦ ɽʚʨʘʟʠʡʩʢʫʶ ʠ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʫʶ 

ʣʠʪʦʩʬʝʨʥʳʝ ʧʣʠʪʳ. ɺ ʝʛʦ ʧʨʝʜʝʣʘʭ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʘ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʟʦʥʝ ʏʝʨʩʢʦʛʦ (ʉɿʏ) [1]. ɺ  ʥʘʯʘʣʝ 21-ʛʦ ʚʝʢʘ ʚ ʉɿʏ 

ʦʪʤʝʯʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʝʘʢʪʠʚʘʮʠʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʦ 

ʦʙʫʩʣʦʚʠʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʨʫʧʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ ʚ 2013 ʛ. ʧʨʦʠʟʦʰʣʦ 3 ʩʠʣʴʥʳʭ ʧʦʜʟʝʤʥʳʭ ʪʦʣʯʢʘ ʩ 

ʤʘʛʥʠʪʫʜʦʡ MS=5.4-6.9 ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚ ʵʧʠʮʝʥʪʨʝ ʜʦ 7ï9 ʙʘʣʣʦʚ 

(ʰʢʘʣʘ MSK-64).  ʋʢʘʟʘʥʥʳʝ ʩʦʙʳʪʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩʝʪʴʶ ʠʟ 7 

ʮʠʬʨʦʚʳʭ ʩʝʡʩʤʦʩʪʘʥʮʠʡ  ʗʌ ʌʀʎ ɽɻʉ ʈɸʅ. ɺ ʧʨʦʮʝʩʩʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʜʘʥʥʳʭ ʧʨʠʚʣʝʢʘʣʠʩʴ ʤʠʨʦʚʳʝ ʢʘʪʘʣʦʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ISC, NEIC ʠ 

ʙʶʣʣʝʪʝʥʴ ɽɻʉ ʈɸʅ. ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 
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ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ WSG.  ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʭʝʤ ʵʧʠʮʝʥʪʨʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʨʪʳ ʨʝʣʴʝʬʘ ʄ 1:2.5 ʤʣʥ. ʠ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʄ 

1:500 ʪʳʩ. (ʣʠʩʪ G 54). 

 

2. ʕʧʠʮʝʥʪʨʘʣʴʥʳʝ ʧʦʣʷ ʠ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʠ 

ʆʜʥʠʤ ʠʟ ʦʱʫʪʠʤʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ ʚ ʉɿʏ ʷʚʣʷʣʦʩʴ 

ʋʷʥʜʠʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 22.11.1984 ʛ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄS=5.4.ʆʥʦ 

ʧʨʦʠʟʦʰʣʦ ʥʘ ʩʝʚʝʨʦïʟʘʧʘʜʥʦʤ ʬʣʘʥʛʝ ʉɿʏ, ʘ ʝʛʦ ʵʧʠʮʝʥʪʨ ʪʷʛʦʪʝʣ ʢ SW 

ʙʦʨʪʫ ʋʷʥʜʠʥʩʢʦʡ ʢʘʡʥʦʟʦʡʩʢʦʡ ʚʧʘʜʠʥʳ, ʛʜʝ ʦʥʘ ʩʦʯʣʝʥʷʝʪʩʷ  ʩ 

ʉʝʣʝʥʥʷʭʩʢʠʤ ʭʨʝʙʪʦʤ, ʩʣʫʞʘʱʠʤ ʚʦʜʦʨʘʟʜʝʣʦʤ ʤʝʞʜʫ ʣʝʚʳʤʠ 

ʧʨʠʪʦʢʘʤʠ ʨʝʢʠ ʀʥʜʠʛʠʨʢʠ ï ʉʝʣʝʥʥʷʭ ʠ ʋʷʥʜʠʥʘ. ʋʷʥʜʠʥʩʢʦʝ ʩʦʙʳʪʠʝ 

ʦʱʫʱʘʣʦʩʴ ʥʘ ʧʣʦʱʘʜʠ ʦʢʦʣʦ 65 ʪʳʩ. ʢʤ2 ʚ 13 ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ 

ɺʝʨʭʦʷʥʩʢʦʛʦ ʠ ʋʩʪʴïʗʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʈʉ(ʗ). ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʵʧʠʮʝʥʪʨʝ 

ʩʦʩʪʘʚʣʷʣʘ 6ï7 ʙʘʣʣʦʚ. ʇʦ ʜʘʥʥʳʤ ʦʧʨʦʩʘ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʠʟʦʩʝʡʩʪ, ʚʢʣʶʯʘʶʱʘʷ ʣʠʥʠʠ 3ï6 ʙʘʣʣʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʪʨʷʩʝʥʠʡ ʧʦ ʧʣʦʱʘʜʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʟʦʩʝʡʩʪʳ ʠʤʝʣʠ 

ʵʣʣʠʧʩʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʩ ʙʦʣʴʰʦʡ ʦʩʴʶ, ʚʳʪʷʥʫʪʦʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ SW ï 

NE. ʌʦʢʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʜʘʥʥʦʛʦ ʪʦʣʯʢʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʧʦ ʤʝʪʦʜʫ 

ʤʦʤʝʥʪʘ ʪʝʥʟʦʨʘ ʮʝʥʪʨʦʠʜʘ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʜʚʠʛʦʚʳʝ ʩʤʝʱʝʥʠʷ ʚ ʝʛʦ 

ʦʯʘʛʝ [2]. ʕʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʢʠʥʝʤʘʪʠʢʦʡ ʅʘʣʴʯʠʥʩʢʦʛʦ ʥʘʜʚʠʛʘ, ʚʭʦʜʷʱʝʛʦ 

ʚ ʇʦʣʦʫʩʥʝʥʩʢʫʶ ʩʠʩʪʝʤʫ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʝʚʝʨʦïʚʦʩʪʦʯʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ, ʢʫʜʘ ʪʷʛʦʪʝʝʪ ʵʧʠʮʝʥʪʨ ʵʪʦʛʦ ʩʦʪʨʷʩʝʥʠʷ. ɼʨʫʛʠʤ ʢʨʫʧʥʳʤ 

ʩʝʡʩʤʠʯʝʩʢʠʤ ʩʦʙʳʪʠʝʤ ʥʘʯʘʣʘ ʍʍI ʙʳʣʦ ɸʥʜʨʝʡïʊʘʩʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 

22.06.2008 ʛ. ʩ ʄS=6.1. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʪʦʣʯʦʢ ʪʷʛʦʪʝʝʪ ʢ ʢʨʷʞʫ ɸʥʜʨʝʡ-

ʊʘʩ ʠ ʛʨʘʥʠʯʥʦʤʫ ʩ ʥʠʤ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʄʦʤʩʢʦʤʫ ʭʨʝʙʪʫ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʤʣʷʶʪ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʢʘʡʥʦʟʦʡʩʢʫʶ ʄʦʤʦ-ʉʝʣʝʥʥʷʭʩʢʫʶ ʚʧʘʜʠʥʫ. 

ɽʛʦ ʵʧʠʮʝʥʪʨ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʟʘ ʥʠʤ ʘʬʪʝʨʰʦʢʠ (ʩʚʳʰʝ 130) 

ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʚ ʤʝʞʜʫʨʝʯʴʝ ɹʝʨʝʣʝʭʘ ʠ ʊʦʤʪʦʨʘ ï ʧʨʘʚʳʭ ʧʨʠʪʦʢʦʚ 

ʨ. ʉʝʣʝʥʥʷʭ, ʚʧʘʜʘʶʱʝʡ ʩʣʝʚʘ ʚ ʨ. ʀʥʜʠʛʠʨʢʫ. ɺʩʷ ʦʯʘʛʦʚʘʷ ʟʦʥʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ ʚʣʠʷʥʠʷ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʘʜʚʠʛʦʚ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʢʨʷʞ ɸʥʜʨʝʡ-ʊʘʩ ʩ ʩʝʚʝʨʘ ʠ ʚʭʦʜʷʱʠʭ ʚ ʩʠʩʪʝʤʫ ʀʣʠʥʴ-

ʊʘʩʩʢʦʛʦ ʨʘʟʨʳʚʥʦʛʦ ʥʘʨʫʰʝʥʠʷ [2, 3]. ʇʣʝʡʩʪʦʩʝʡʩʪʦʚʘʷ ʦʙʣʘʩʪʴ ʩʦʙʳʪʠʷ 

ʧʨʠʰʣʘʩʴ ʥʘ ʛʦʨʥʦ-ʪʘʸʞʥʫʶ ʤʝʩʪʥʦʩʪʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 100 ʢʤ ʫʜʘʣʝʥʥʫʶ ʦʪ 

ʤʝʩʪ ʧʨʦʞʠʚʘʥʠʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʉʠʣʘ ʧʦʜʟʝʤʥʦʛʦ ʫʜʘʨʘ ʚ ʵʧʠʮʝʥʪʨʝ 

ʜʦʩʪʠʛʘʣʘ 7ï8 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ MSKï64. ɸʥʜʨʝʡïʊʘʩʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 

ʦʱʫʱʘʣʦʩʴ ʚ 14 ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʗʥʩʢʦʛʦ, ɺʝʨʭʦʷʥʩʢʦʛʦ, ʄʦʤʩʢʦʛʦ ʠ 

ʆʡʤʷʢʦʥʩʢʦʛʦ ʨʘʡʦʥʘʭ ʈʉ(ʗ) ʥʘ ʧʣʦʱʘʜʠ ʦʢʦʣʦ 300 ʪʳʩ.ʢʤ2. ʆʧʨʦʩ 

ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʘʢʨʦʵʬʬʝʢʪʳ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 
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ʜʦʩʪʠʛʘʣʠ 2ï6 ʙʘʣʣʦʚ. ɹʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʤʫʱʝʥʠʡ. 

ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʠʟʦʣʠʥʠʠ ʙʘʣʣʴʥʦʩʪʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʙʦʣʴʰʦʡ ʦʩʴʶ ʚ 

ʩʫʙʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɼʚʠʞʝʥʠʷ ʚ ʬʦʢʫʩʝ ʵʪʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʥʘʜʚʠʛ ʩ ʥʝʙʦʣʴʰʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ʧʨʘʚʦʛʦ ʩʜʚʠʛʘ ʧʦ 

ʩʫʙʜʦʣʛʦʪʥʦʡ ʠ ʣʝʚʦʛʦ ʩʜʚʠʛʘ ʧʦ ʙʣʠʟʰʠʨʦʪʥʦʡ ʧʣʦʩʢʦʩʪʷʤ ʨʘʟʨʳʚʘ [2, 

3], ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʢʠʥʝʤʘʪʠʢʦʡ ʀʣʠʥ-ʊʘʩʩʢʦʛʦ ʨʘʟʣʦʤʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʟʙʨʦʩʦ-ʩʜʚʠʛʫ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʥʪʝʥʩʠʚʥʳʭ ʩʦʙʳʪʠʡ 

ʙʳʣʦ ʀʣʠʥ-ʊʘʩʩʢʦʝ (ɸʙʳʡʩʢʦʝ) ʟʝʤʣʝʪʨʷʩʝʥʠʝ 14.02.2013 ʛ. ʩ MS=6.9, 

ʚʳʷʚʣʝʥʥʦʛʦ ʚ ʗʢʫʪʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 70 ʣʝʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ [1, 2, 3]. ɸʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʙʘʟʠʨʦʚʘʣʩʷ ʢʘʢ 

ʥʘ ʜʘʥʥʳʭ ʗʢʫʪʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌʀʎ ɽɻʉ ʈɸʅ, ʪʘʢ ʠ ʤʘʪʝʨʠʘʣʦʚ 

ʨʝʛʠʩʪʨʘʮʠʠ ʚʨʝʤʝʥʥʳʭ ʩʝʡʩʤʦʩʪʘʥʮʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʦʚʤʝʩʪʥʦ ʩ 

ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʰʪʘʪʘ ʄʠʯʠʛʘʥ (ʉʐɸ). ʕʧʠʮʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ ɸʙʳʡʩʢʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʪʷʛʦʪʝʝʪ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʉɿʏ, ʛʜʝ 

ʢʦʥʪʘʢʪʠʨʫʶʪ ʢʘʡʥʦʟʦʡʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʀʥʜʠʛʠʨʦïɿʳʨʷʥʩʢʦʡ ʚʧʘʜʠʥʳ ʠ 

ʤʝʟʦʟʦʡʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʭʨʝʙʪʦʚ ʄʦʤʩʢʦʛʦ ʠ ɸʥʜʨʝʡïʊʘʩ. ɽʛʦ ʦʯʘʛ ʚʦʟʥʠʢ 

ʚ ʥʝʥʘʩʝʣʸʥʥʦʡ ʛʦʨʥʦ-ʪʘʸʞʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʦʣʯʢʘ ʚ 

ʵʧʠʮʝʥʪʨʝ ʩʦʩʪʘʚʠʣʘ 9 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ MSKï64. ʇʦʩʣʝ ʦʩʥʦʚʥʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʩʝʨʠʷ 

ʘʬʪʝʨʰʦʢʦʚ (ʩʚʳʰʝ 5 ʪʳʩʷʯ ʟʘ ʛʦʜ). ʕʬʬʝʢʪʳ ʛʣʘʚʥʦʛʦ ʪʦʣʯʢʘ ʠ ʝʛʦ 

ʢʨʫʧʥʳʝ ʘʬʪʝʨʰʦʢʠ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 8 ʘʨʢʪʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ (ɸʙʳʡʩʢʦʤ, 

ɺʝʨʭʦʷʥʩʢʦʤ, ʆʡʤʷʢʦʥʩʢʦʤ, ʄʦʤʩʢʦʤ, ɺʝʨʭʥʝʢʦʣʳʤʩʢʦʤ ʠ ʜʨ.) ʚ 23 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʨʝʩʧʫʙʣʠʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʤʝʞʜʫʨʝʯʴʝ ʗʥʳ ï 

ʀʥʜʠʛʠʨʢʠ ï ʂʦʣʳʤʳ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʩʦʪʨʷʩʝʥʠʡ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 500 

ʪʳʩ. ʢʤ2. ʅʘ ʢʘʨʪʝ ʠʟʦʩʝʡʩʪ ʀʣʠʥ-ʊʘʩʩʢʦʛʦ ʩʦʙʳʪʠʷ ʧʦʢʘʟʘʥʳ ʧʣʦʱʘʜʠ, 

ʧʦʜʚʝʨʞʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʶ ʩʦʪʨʷʩʝʥʠʡ ʦʪ 2 ʜʦ 7 ʙʘʣʣʦʚ. ʇʨʠ ʵʪʦʤ 

ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʘʣʣʴʥʦʩʪʠ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʣʘ 

ʥʘʙʦʨ ʠʟʦʩʝʡʩʪïɻ ʣʣʠʧʩʦʚ, ʙʦʣʴʰʦʡ ʦʩʴʶ ʧʨʦʩʪʠʨʘʶʱʠʭʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

NEïSW. ʉʤʝʱʝʥʠʷ ʚ ʦʯʘʛʝ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʜʚʠʛʫ [2]. 

ʊʦʣʯʦʢ ʧʨʠʫʨʦʯʝʥ ʢ ʟʦʥʝ ʚʣʠʷʥʠʷ ʀʣʠʥ-ʊʘʩʩʢʦʛʦ ʥʘʜʚʠʛʘ ʩ ʢʦʤʧʦʥʝʥʪʦʡ 

ʣʝʚʦʛʦ ʩʜʚʠʛʘ. 

 

3. ɺʳʚʦʜʳ 

ɺʳʷʚʣʝʥʥʳʝ ʤʘʢʨʦʵʬʬʝʢʪʳ 3-ʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʠʜʝʥʪʠʯʥʫʶ ʤʝʞʜʫ ʩʦʙʦʡ ʢʘʨʪʠʥʫ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʮʝʥʪʨʝ ʉɿʏ. ʀʟʦʩʝʡʩʪʳ ʧʝʨʝʩʝʢʘʶʪ ʟʜʝʩʴ ʤʝʩʪʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʚʢʨʝʩʪ ʠʭ ʧʨʦʩʪʠʨʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ. ɺ ʪʦʞʝ 

ʞʝ ʚʨʝʤʷ ʥʘ ʬʣʘʥʛʘʭ ʉɿʏ ʪʘʢʠʝ ʠʟʦʩʝʡʩʪʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʜʦʣʴ ʪʨʘʩʩ 
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ʨʘʟʣʦʤʦʚ. ʇʦʜʦʙʥʘʷ ʘʥʦʤʘʣʠʷ ʦʙʲʷʩʥʷʝʪʩʷ ʢʦʣʣʠʟʠʝʡ ɽʚʨʘʟʠʡʩʢʦʡ ʠ 

ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʧʣʠʪ ʠ ʫʩʣʦʚʠʷʤʠ NE ʩʞʘʪʠʷ, ʙʣʠʟʢʦʛʦ ʢ 

ʦʨʠʝʥʪʘʮʠʠ ʙʦʣʴʰʦʡ ʦʩʠ ʵʣʣʠʧʩʦʚïʠʟʦʩʝʡʩʪ.  

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʟʘʜʘʥʠʷ ˉ 0381ï2020ï0001, ʧʨʦʝʢʪʘ  

ʈʌʌʀ ˉ 19ï05ï00062 ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʉ(ʗ) ʧʦ 

ʠʟʫʯʝʥʠʶ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʚ 2020ï2021ʛʛ. 
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ʋɼʂ 551.24 

ʅʆɺʓɽ ɼɸʅʅʓɽ ʆ ɺʋʃʂɸʅʀɿʄɽ ɺ ʈɸʁʆʅɽ 

 ʊʕʕʊʕ (ʗʂʋʊʀʗ) ï ʄɽʉʊʆʅɸʍʆɾɼɽʅʀʗ 

ʈɸʅʅɽʄɽʃʆɺʓʍ ʇʆɿɺʆʅʆʏʅʓʍ 
ʇʸʪʨ ʂʦʣʦʩʦʚ1, ɽʚʜʦʢʠʷ ɸʢʠʤʦʚʘ2, ɺʘʩʠʣʠʡ ɹʝʨʸʟʢʠʥ1 

1 ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ, 

677000, ʈʦʩʩʠʷ, ʛ.ʗʢʫʪʩʢ, ʧʨ-ʪ ʃʝʥʠʥʘ, 39 
2 ʌɻɸʆʋ ɺʆ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʂ. 

ɸʤʤʦʩʦʚʘ, 677000, ʈʦʩʩʠʷ, ʛ.ʗʢʫʪʩʢ, ʫʣ. ɹʝʣʠʥʩʢʦʛʦ, 58 
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Annotation. Active volcanism, which occurred in the 

Kempendyay basin of the Vilyui syneclise of the Siberian 

platform in the Neocomian, created thermal environment here. 

The basin was rich and diverse in vegetation during the 

Neocomian, thus resulted in inhabitation of the area by dinosaurs 

and other vertebrates. In the certain interval of time volcanic 

eruptions reached the Teete river, where they were found. It was 

first proved as the result of studying the section of deposits in 

Teete. Ash material in a form of tuffaceous sandstone was 

initially supplied into the Teete sedimentation basin and did not 

have a negative impact on the animals. At a later time, volcanic 

ash unaffected by the processes of weathering and long-range 

transferring started accumulating in the basin. It primarily 

consisted of tuffs and tuffites and partially of tuffaceous 

sandstones. The fossils of dinosaurs and other vertebrates are 

buried in these rocks. The animals extinction coincides with tuffs 

and tuffites accumulation. Based on that, we can say the animals 

extinction was caused by the volcanic eruptions taken place 

nearby their habitat. 

 

1. ɺʚʝʜʝʥʠʝ 

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠʚʣʝʢʘʶʪ ʚʦʧʨʦʩʳ ʩʚʷʟʠ ʚʫʣʢʘʥʠʟʤʘ 

ʠ ʛʠʙʝʣʴ ʜʠʥʦʟʘʚʨʦʚ ʠ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʰʣʦʤ. ɿʘ 

ʩʤʝʱʝʥʠʝʤ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʉʠʙʠʨʩʢʦ-ʂʘʥʘʜʩʢʦʡ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘ ʩʝʚʝʨ, ʩʦʭʨʘʥʝʥʠʝʤ ʚʣʘʞʥʦʛʦ ʠ ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ, ʠ ʧʦʷʚʣʝʥʠʝʤ 

ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [1], ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʦʩʣʝʜʦʚʘʣʠ ʜʠʥʦʟʘʚʨʳ 

ʠ ʜʨʫʛʠʝ ʧʦʟʚʦʥʦʯʥʳʝ, ʜʦʰʣʠ ʜʦ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨ. 

ɺʠʣʶʡ. ʀʭ ʦʩʪʘʪʢʠ ʥʘʡʜʝʥʳ ʚ ʊʵʵʪʵ. 

 

2. ʆʙʩʫʞʜʝʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʈʘʥʝʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʧʦʨʦʜʳ ʙʘʪʳʣʳʭʩʢʦʡ ʩʚʠʪʳ ʥʝʦʢʦʤʘ ʚ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʊʵʵʪʵ, ʷʚʣʷʶʪʩʷ ʦʩʘʜʦʯʥʦïʚʫʣʢʘʥʦʛʝʥʥʳʤʠ [2]. ɺ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʡ  ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʫʣʢʘʥʠʟʤʝ ʤʳ ʧʨʠʚʦʜʠʤ ʥʦʚʳʝ 

ʜʘʥʥʳʝ. ɺ ʨʘʟʨʝʟʝ ʊʵʵʪʵ ʫʩʪʘʥʦʚʠʣʠ: ʧʦʨʦʜʳ, ʟʘʣʝʛʘʶʱʠʝ ʥʠʞʝ 

ʢʦʩʪʝʥʦʩʥʳʭ ʩʣʦʸʚ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʫʬʬʠʪʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ 

ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʣʠʥʟʘʤʠ ʪʫʬʦʚ ʠ ʪʫʬʬʠʪʦʚ, ʘ ʢʦʩʪʝʥʦʩʥʳʝ ʠ 

ʚʳʰʝʣʝʞʘʱʠʝ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʫʬʘʤʠ (ʨʠʩʫʥʦʢ 1) ʠ ʪʫʬʬʠʪʘʤʠ ʩ 

ʨʝʜʢʠʤʠ ʣʠʥʟʘʤʠ ʪʫʬʬʠʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʛʣʠʥʠʩʪʦ-ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ 
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ʘʨʛʠʣʣʠʪʦʚ ʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʊʘʢʦʝ ʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʯʝʨʝʟ ʢʘʢʦʡ-ʪʦ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʩ ʤʦʤʝʥʪʘ 

ʧʝʨʚʳʭ ʚʟʨʳʚʦʚ, ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠʟʚʝʨʞʝʥʠʷ ʩʪʘʣʠ ʧʨʦʠʩʭʦʜʠʪʴ ʚʙʣʠʟʠ 

ʊʵʵʪʵ.  

 
ʈʠʩʫʥʦʢ 1. ʊʫʬ. ɺʠʜʥʳ ʫʛʣʦʚʘʪʳʝ ʢʨʠʩʪʘʣʣʳ ʢʚʘʨʮʘ 

 

ʇʦʜ ʥʠʞʥʠʤ ʢʦʩʪʝʥʦʩʥʳʤ ʩʣʦʝʤ ʟʘʣʝʛʘʝʪ ʩʣʦʡ (3-15 ʩʤ) ʩʚʝʪʣʦ-ʩʝʨʦʡ 

ʠʟʚʝʩʪʢʦʚʦʡ ʛʣʠʥʳ. ɺ ʥʸʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʠʥʟʘ ʟʝʣʝʥʦʚʘʪʦʛʦ ʠ 

ʛʦʣʫʙʦʚʘʪʦʛʦ ʢʨʠʩʪʘʣʣʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʪʫʬʘ ʘʣʝʚʨʠʪʠʩʪʦʛʦ (ʦʙʨ. 48-03). ɺ 

ʰʣʠʬʘʭ ʚʠʜʥʦ, ʯʪʦ ʥʠʞʥʷʷ (0,4-0,6 ʤʤ) ʯʘʩʪʴ ʣʠʥʟʳ ʩʦʜʝʨʞʠʪ 

ʚʫʣʢʘʥʠʯʝʩʢʫʶ ʨʫʜʥʫʶ ʧʳʣʴ (ʨʠʩʫʥʦʢ 2): ʰʘʨʦʚʠʜʥʳʝ ʯʸʨʥʳʝ ʟʸʨʥʘ 

ʜʠʘʤʝʪʨʦʤ 15-29 ʤʢʤ, ʝʜʠʥʠʯʥʳʝ ʜʦ 36-50 ʤʢʤ. ɺ ʜʨʫʛʠʭ ʩʣʦʷʭ ʪʫʬʦʚ ʠ 

ʪʫʬʬʠʪʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʟʸʨʥʘ, ʧʦʢʨʳʪʳʝ ʪʦʥʯʘʡʰʝʡ ʩʦʨʙʮʠʦʥʥʦʡ ʧʣʸʥʢʦʡ, 

ʭʘʨʘʢʪʝʨʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʧʝʧʣʘʤ. ɿʸʨʥʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ (ʜʦ 0,5 ʤʤ), 

ʧʣʦʪʥʳʝ, ʦʢʨʫʛʣʳʝ, ʙʝʟ ʧʫʩʪʦʪ. ʂʘʢ ʠ ʨʫʜʥʘʷ ʧʳʣʴ, ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʨʫʧʥʳʝ ʥʝ ʦʢʘʪʘʥʥʳʝ ʦʙʣʦʤʢʠ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʪʫʬʘʭ ʠ ʪʫʬʬʠʪʘʭ, 

ʦʥʠ ʚʳʧʘʜʘʣʠ ʙʳʩʪʨʝʝ ʠ ʚʙʣʠʟʠ ʧʦʨʦʜʠʚʰʝʤʫ ʠʭ ʚʫʣʢʘʥʫ ʠʟ-ʟʘ ʤʘʣʦʡ 

ʧʘʨʫʩʥʦʩʪʠ. ʀʪʘʢ, ʩʦʚʧʘʜʘʶʪ ʚʦ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʝ ʚ ʨʘʡʦʥʝ ʊʵʵʪʵ 

ʦʩʘʜʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʦʩʥʦʚʥʦʤ ʩʚʝʞʠʤ (ʥʝ ʧʝʨʝʦʪʣʦʞʝʥʥʳʤ) 

ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʧʝʧʣʦʤ, ʠ ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ. ɺʫʣʢʘʥʠʯʝʩʢʠʡ ʧʝʧʝʣ, ʧʳʣʴ, 

ʦʙʳʯʥʦ ʚʳʟʳʚʘʶʪ ʧʦʭʦʣʦʜʘʥʠʝ ʠ ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ. 


