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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, ʦʙʫʯʘʶʱʠʭʩʷ 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 93 

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 101 

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) 105 

ʄʘʢʘʨʦʚ ɸ.ɸ., ʂʦʟʴʤʠʥ ɹ.ʄ., ʐʠʙʘʝʚ ʉ.ɺ. 
ʉʝʡʩʤʠʯʥʦʩʪʴ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ ʊʠʤʧʪʦʥʦ-ʋʯʫʨʩʢʦʛʦ ʙʣʦʢʘ 109 

ʄʘʢʦʰʠʥ ɺ.ʀ. 

ʌʠʣʦʛʝʥʠʷ ʨʦʜʘ jakutoproductus ɺʝʨʭʦʷʥʴʷ 
112 

ʅʠʛʘʡ ɽ.ɺ., ɻʫʨʴʷʥʦʚ ɺ.ɸ. 

ɸʣʪʘʭʪʠʥʩʢʠʡ ʠʥʪʨʫʟʠʚʥʳʡ ʢʦʤʧʣʝʢʩ (ɹʫʨʝʠʥʩʢʠʡ ʤʘʩʩʠʚ) 116 
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ʇʝʪʨʦʚʘ ʄ.ʅ.  

ʉʦʩʪʘʚ ʠʥʪʨʫʟʠʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɹʘʣʳʛʳʯʘʥʦ-

ʉʫʛʦʡʩʢʦʛʦ ʧʨʦʛʠʙʘ (ʄʘʛʘʜʘʥʩʢʘʷ ʦʙʣʘʩʪʴ) 120 

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 124 

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 132 

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

ʉʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʛʨʘʥʠʪʦʠʜʥʳʡ ʤʘʛʤʘʪʠʟʤ ʈʘʩʩʦʰʠʥʩʢʦʡ ʟʦʥʳ 

ʆʤʫʣʝʚʩʢʦʛʦ ʧʦʜʥʷʪʠʷ 136 

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

ʇʝʪʨʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ɸʡʭʘʣʴʩʢʦʛʦ ʪʨʘʧʧʦʚʦʛʦ ʩʠʣʣʘ ʩ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʩʘʤʦʨʦʜʥʦʛʦ ʞʝʣʝʟʘ 140 

ʊʨʝʪʴʷʢʦʚ ʌ.ʌ. 

ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʩʭʝʤʘ ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʠʭ ʤʝʟʦʟʦʠʜ 144 

ʊʨʫʥʠʣʠʥʘ ɺ.ɸ. 

ʎʠʨʢʦʥʳ ʛʨʘʥʠʪʦʠʜʦʚ ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʡ ʦʨʦʛʝʥʥʦʡ ʦʙʣʘʩʪʠ 147 

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 151 

ʐʢʦʜʟʠʥʩʢʠʡ ɺ.ʉ. 

ʇʨʠʨʦʜʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ɿʝʤʣʠ 155 

ʐʧʠʢʝʨʤʘʥ ɺ.ʀ., ɹʨʫʩʥʠʮʳʥʘ ɽ.ɸ. 

ʅʦʚʘʷ ʩʭʝʤʘ ʨʘʩʯʣʝʥʝʥʠʷ ʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ɺʦʩʪʦʯʥʦʛʦ 

ʇʨʠʢʦʣʳʤʴʷ 159 

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

ʇʝʪʨʦʛʨʘʬʠʷ, ʛʝʦʭʠʤʠʷ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʟʜʥʝʶʨʩʢʠʭ ʜʘʝʢ ɺʴʶʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ (ʉʝʚʝʨʦ-ɺʦʩʪʦʢ ʗʢʫʪʠʠ) 164 
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ɻɽʆʃʆɻʀʗ ʀ ʄʀʅɽʈɸʃʆɻʀʗ ʈʋɼʅʓʍ ʄɽʉʊʆʈʆɾɼɽʅʀʁ  

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 168 

ɸʣʝʢʩʝʝʚ ɺ.ʀ. 

ʇʝʪʨʦʛʘʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʛʝʥʝʟʠʩʘ çʙʝʣʳʭ ʛʨʘʥʠʪʦʚè ʂʝʩʪʸʨʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʗʢʫʪʠʷ 171 

ɸʥʠʩʠʤʦʚʘ ɻ.ʉ., ʂʦʥʜʨʘʪʴʝʚʘ ʃ.ɸ., ʂʘʨʜʘʰʝʚʩʢʘʷ ɺ.ʅ. 
ɺʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʨʫʜ ʉʧʦʢʦʡʥʠʥʩʢʦʛʦ ʫʟʣʘ 175 

ɸʥʠʩʠʤʦʚʘ ɻ.ʉ., ʂʘʨʜʘʰʝʚʩʢʘʷ ɺ.ʅ. 

ʌʦʨʤʳ ʥʘʭʦʞʜʝʥʠʷ ʪʝʣʣʫʨʘ ʠ ʩʝʣʝʥʘ ʚ ʨʫʜʘʭ ʟʦʣʦʪʦʨʫʜʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʦʜʦʨʦʥʦ (ʖʞʥʘʷ ʗʢʫʪʠʷ) 179 

ɸʰʠʨʦʚ ʕ.ʕ., ʉʠʚʮʝʚ ɸ.ʀ.  

ʆʩʦʙʝʥʥʦʩʪʠ ɹʳʩʘʭʪʘʭʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ 184 

ɹʘʨʘʥʦʚ ʃ.ʅ., ʊʦʣʩʪʦʚ ɸ.ɺ., ʆʢʨʫʛʠʥ ɸ.ɺ. 
ɹʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ ʚ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜʘʭ ʠ ʢʘʨʙʦʥʘʪʠʪʘʭ 188 

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

ʀʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʚʘʨʮʘ ʠ ʢʘʨʙʦʥʘʪʦʚ ʨʫʜʥʳʭ ʠ 

ʙʝʟʨʫʜʥʳʭ ʞʠʣ ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʛʦ ʨʝʛʠʦʥʘ 
192 

ɻʝʨʘʩʠʤʦʚ ɹ.ɹ., ɾʝʣʦʥʢʠʥ ʈ.ʖ. 

ɸʧʦʢʘʨʙʦʥʘʪʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ï 

ʥʦʚʳʡ ʪʠʧ ʟʦʣʦʪʦʥʦʩʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ɸʥʘʙʘʨʩʢʦʛʦ ʨʘʡʦʥʘ 195 

ɻʣʫʭʦʚ ɸ.ʅ., ʂʦʣʦʚʘ ɽ.ɽ., ʉʘʚʚʘ ʅ.ɽ. 

ɿʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʦʝ ʦʨʫʜʝʥʝʥʠʝ ɺʦʩʪʦʯʥʦʡ ʏʫʢʦʪʢʠ 199 

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) 201 

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) 205 

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

ʍʘʥʛʘʣʘʩ (ɺʦʩʪʦʯʥʘʷ ʗʢʫʪʠʷ) 210 

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 214 
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ʂʠʩʣʠʮʳʥ ɸ.ɸ., ʂʫʟʥʝʮʦʚ ʉ.ɺ. 

ʆʮʝʥʢʘ ʟʘʧʘʩʦʚ ʛʘʟʦʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʝʪʦʜʦʤ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ 218 

ʂʦʣʦʤʠʝʮ ɺ.ʃ. 

ʌʘʮʠʘʣʴʥʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʋʩʪʴ-ɹʘʨʛʫʟʠʥʩʢʦʡ ʚʧʘʜʠʥʳ 

(ɹʘʡʢʘʣʴʩʢʘʷ ʨʠʬʪʦʚʘʷ ʟʦʥʘ) 223 

ʂʦʣʦʤʠʝʮ ɺ.ʃ. 

ʉʳʨʴʝ ʜʣʷ ʩʪʝʢʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ: 

ʦʪʣʦʞʝʥʠʷ, ʢʨʠʪʝʨʠʠ ʧʦʠʩʢʦʚ ʠ ʧʦʪʝʥʮʠʘʣ 
227 

ʂʦʥʜʨʘʪʴʝʚʘ ʃ.ɸ., ʄʠʥʘʢʦʚ ɸ.ɺ., ʂʨʘʚʯʝʥʢʦ ɸ.ɸ.  
ɿʦʣʦʪʦ-ʪʝʣʣʫʨʠʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʅʠʤʛʝʨʢʘʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ 

(ɸʣʜʘʥʩʢʠʡ ʱʠʪ) 231 

ʂʦʩʤʘʯʝʚʘ ɸ.ʖ., ʌʝʜʦʨʦʚʠʯ ʄ.ʆ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʥʝʬʪʝʛʘʟʦʧʨʦʠʟʚʦʜʷʱʠʭ ʪʦʣʱ ʍʘʧʯʘʛʘʡʩʢʦʛʦ ʤʝʛʘʚʘʣʘ (ʙʘʩʩʝʡʥʦʚʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ) 236 

ʂʦʩʪʠʥ ɸ.ɺ. 

Fe-ʦʢʩʠʜʥʳʝ-Au-Cu ʧʨʦʷʚʣʝʥʠʷ ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ 239 

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 243 

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  246 

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

ʈʝʥʪʛʝʥʦʚʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʠʢʨʦʪʦʤʦʛʨʘʬʠʷ ʩʫʣʴʬʠʜʦʚ ʩ 

çʥʝʚʠʜʠʤʳʤè ʟʦʣʦʪʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʘʥʛʘʣʘʩ (ɺʦʩʪʦʯʥʘʷ ʗʢʫʪʠʷ) 250 

ʃʝʤʝʰʝʚ ʗ.ɺ., ʉʠʚʮʝʚ ɸ.ʀ. 

çʎʚʝʪʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳè ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʥʝʬʪʝʛʘʟʦʧʨʦʷʚʣʝʥʠʷ 254 

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 258 

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

(ʆʏɺʇ, ʄʘʛʘʜʘʥʩʢʘʷ ʦʙʣʘʩʪʴ) 262 

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

ɺʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʤʝʪʘʣʣʳ ʟʦʣʦʪʦ-ʠʣʴʤʝʥʠʪʦʚʳʭ ʨʦʩʩʳʧʝʡ ʉʠʭʦʪʵ-

ɸʣʠʥʷ 265 
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ʅʠʢʠʬʦʨʦʚʘ ɿ.ʉ. 

ɿʦʣʦʪʦʥʦʩʥʦʩʪʴ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ- ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱʘʭ (ʚʦʩʪʦʢ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ) 269 

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

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ  
273 

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

ʃʝʥʦ-ɸʥʘʙʘʨʩʢʘʷ ʙʣʘʛʦʨʦʜʥʦ-ʨʝʜʢʦʤʝʪʘʣʣʴʥʦ-ʘʣʤʘʟʦʥʦʩʥʘʷ ʤʝʪʘʣʣʦʛʝ-

ʥʠʯʝʩʢʘʷ ʧʨʦʚʠʥʮʠʷ 279 

ʇʘʚʣʦʚʘ ʂ.ɸ. 

ʊʘʩʪʘʭʩʢʠʡ ʧʨʦʛʠʙ ï ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʦʙʲʝʢʪ ʥʝʬʪʝʛʘʟʦ-ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ 

ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʗʢʫʪʠʠ 285 

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) 288 

ʉʘʭʥʦ ɺ.ɻ., ʂʫʟʥʝʮʦʚ ʖ.ɸ. 

ʇʣʘʪʠʥʦʠʜʳ ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ 

ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʦʛʦ ʠ ɺʦʩʪʦʯʥʦ-ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʛʦ ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʠʯʝʩʢʠʭ ʧʦʷʩʦʚ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ (ʈʦʩʩʠʷ) 293 

ʉʝʚʦʩʪʴʷʥʦʚʘ ʈ.ʌ., ʉʠʪʥʠʢʦʚ ɺ.ʉ.  

ʇʨʦʛʥʦʟ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʥʝʧʩʢʦ-

ʙʦʪʫʦʙʠʥʩʢʦʡ ʅɻʆ 298 

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

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ 301 

ʉʠʪʥʠʢʦʚ ɺ.ʉ.  

ʆ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʘʭ ʢ ʠʟʫʯʝʥʠʶ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʥʝʜʨ  305 

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 308 

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 311 
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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) 315 

ɸʬʘʥʘʩʴʝʚ ɺ.ʇ. 

ɼʘʪʠʨʦʚʢʠ ʢʠʤʙʝʨʣʠʪʦʚ U-Pb ʤʝʪʦʜʦʤ ʧʦ ʮʠʨʢʦʥʘʤ: ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ 319 

ɸʬʘʥʘʩʴʝʚ ɺ.ʇ., ʇʦʭʠʣʝʥʢʦ ʅ.ʇ.  

ʂʦʥʪʘʤʠʥʘʮʠʷ ʚ ʘʣʤʘʟʥʦʡ ʤʠʥʝʨʘʣʦʛʠʠ: ʧʫʪʠ ʠ ʟʥʘʯʝʥʠʝ 322 

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

ɻʦʨʷʡʥʦʚ ʉ.ɺ. 

ʆʪʨʘʞʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʘʣʤʘʟʘ ʚ ʨʘʟʥʳʭ ʤʝʪʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 326 

ɹʘʨʜʫʭʠʥʦʚ ʃ.ɼ., ʉʧʝʮʠʫʩ ɿ.ɺ.  

ʇʝʨʩʧʝʢʪʠʚʳ ʥʘʣʠʯʠʷ (ʦʙʥʘʨʫʞʝʥʠʷ) ʢʨʫʧʥʳʭ ʘʣʤʘʟʦʚ ʚ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʨʫʙʢʘʭ ʗʢʫʪʠʠ 330 

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 334 

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) 338 

ɿʠʥʯʫʢ ʅ.ʅ.  

ʆ ʩʦʩʪʘʚʝ ʠ ʛʝʥʝʟʠʩʝ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʨʦʜ 341 

ʀʚʘʥʦʚ ɸ.ʉ. 

ʇʫʟʳʨʴʢʦʚʳʝ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʘʚʦʚ ʧʠʨʦʧʦʚ  350 

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

ʅʝʢʦʪʦʨʳʝ ʪʠʧʦʤʦʨʬʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʣʤʘʟʦʚ ʠʟ ʨʦʩʩʳʧʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʄʦʣʦʜʦ 353 

ʂʝʜʨʦʚʘ ʊ.ɺ., ʃʠʧʘʰʦʚʘ ɸ.ʅ., ɹʦʛʫʰ ʀ.ʅ.  

ɸʣʤʘʟʳ ʠʟ ʨʦʩʩʳʧʝʡ ɼʘʣʜʳʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ 357 

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

ʊʦʣʩʪʦʚ ɸ.ɺ.  

çɸʣʤʘʟ-ʤʘʪʨʝʰʢʘè 361 

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 364 
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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) 369 

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

ɸʧʘʪʠʪ ʠʟ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʪʨʫʙʢʠ ʄʘʥʯʘʨʳ (ʎʝʥʪʨʘʣʴʥʘʷ ʗʢʫʪʠʷ) 373 

ʆʩʪʘʧʝʥʢʦ ɼ.ɺ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʉʶʣʴʜʶʢʘʨʩʢʦʛʦ 

ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ 377 

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 381 

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 386 

ʈʘʪʴʢʦʚ ʉ.ʉ., ʉʫʩʣʦʥʦʚ ʖ.ɺ.  

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 393 

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

ɻʝʦʢʘʨʪʠʨʦʚʘʥʠʝ ʙʘʟʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʧʣʦʰʘʜʠ ɸʣʘʢʠʪ-

ʄʘʨʭʠʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ ʧʨʠ ʧʨʦʛʥʦʟʥʦ-ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪʘʭ 

ʥʘ ʘʣʤʘʟʳ  396 

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

ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʢʠʤʙʝʨʣʠʪʦʚ ʤʝʪʦʜʦʤ ʧʣʘʟʤʝʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 401 

ʉʪʘʨʢʦʚʘ ʊ.ʉ., ʊʦʣʩʪʦʚ ɸ.ɺ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʠʢʨʦʠʣʴʤʝʥʠʪʦʚ ɺʝʨʭʥʝ-ʉʶʣʴʜʶʢʘʨʩʢʦʛʦ ʦʨʝʦʣʘ 405 

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) 409 

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

ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʠʟʫʯʝʥʠʷ ʩʣʘʙʦʘʣʤʘʟʦʥʦʩʥʳʭ ʠ ʥʝʘʣʤʘʟʦʥʦʩʥʳʭ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʥʘ ʧʨʠʤʝʨʝ ɸʣʘʢʠʪ-ʄʘʨʭʠʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ 

ʧʦʣʷ (ʗʢʫʪʠʷ) 413 

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

ʆʙ ʦcʦʙʦʡ ʨʦʣʠ ʫʛʣʝʨʦʜʘ ʚ ʧʨʠʨʦʜʝ  417 

ʐʘʭʫʨʜʠʥʘ ʅ.ʂ., ʇʨʦʮʝʥʢʦ ɽ.ɺ.  

ʉʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʷʚʣʝʥʠʡ 

ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʚ ʧʨʝʜʝʣʘʭ ɺʠʣʶʡʩʢʦ-ʄʘʨʭʠʥʩʢʦʡ ʟʦʥʳ 

(ɿʘʧʘʜʥʘʷ ʗʢʫʪʠʷ) 422 

ʐʢʦʜʟʠʥʩʢʠʡ ɺ.ʉ. 

ʇʨʠʨʦʜʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚ ʠ ʢʘʨʙʦʥʘʪʠʪʦʚ 426 
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ɻʀɼʈʆɻɽʆʃʆɻʀʗ, ɻɽʆʕʂʆʃʆɻʀʗ ʀ ʄɽʈɿʃʆʊʆɺɽɼɽʅʀɽ 
 

 

ɺʘʨʣʘʤʦʚ ʉ.ʇ., ʉʢʨʷʙʠʥ ʇ.ʅ.  

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʠʜʦʨʦʚ ʪʨʘʩʩ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ 430 

ɺʘʩʠʣʴʝʚ ʄ.ʉ.  

ʇʨʠʯʠʥʘ ʘʥʦʤʘʣʴʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɸʆʊ ʥʘʜ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʗʢʫʪʠʠ ʚ ʥʦʷʙʨʝ 2006 ʛ. 433 

ɺʘʩʠʣʴʝʚ ʄ.ʉ. 

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

1980-2018 ʛʛ. 437 

ɺʘʩʠʣʴʝʚ ʄ.ʉ. 

ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʦʪ ʛʨʦʟ ʚ ʗʢʫʪʠʠ ʧʦ 

ʜʘʥʥʳʤ Modis/Terra, Aqua & WWLLN 440 

ɺʘʩʠʣʴʝʚʘ ɸ.ʅ., ʇʘʚʣʦʚʘ ʄ.ʈ., ʂʣʠʤʦʚʘ ʀ.ɺ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʨʠʦʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʥʠʞʥʝ-ʧʘʣʝʦʣʠʪʠʯʝʩʢʦʡ 

ʩʪʦʷʥʢʠ ʜʠʨʠʥʛ (ʎʝʥʪʨʘʣʴʥʘʷ ʗʢʫʪʠʷ) 444 

ɺʘʩʠʣʴʝʚʘ ʊ.ʀ., ʃʝʛʦʩʪʘʝʚʘ ʗ.ɹ. 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʦ-ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ 

ʧʦʯʚ ɼʘʣʜʳʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ 448 

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

ʇʦʧʦʚʘ ʅ.ʀ.  

ʇʨʦʙʣʝʤʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ 452 

ɻʦʣʦʣʦʙʦʚʘ ɸ.ɻ., ɻʘʙʳʰʝʚʘ ɸ.ɸ. 

ʉʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʤʝʨʟʣʦʪʥʳʭ ʧʦʯʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʚʠʥʮʫ 456 

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

ʇʨʠʨʦʜʥʳʝ ʟʘʛʨʫʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ 460 

ɽʬʨʝʤʦʚ ɺ.ʅ. 

ɺʣʠʷʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʤʝʨʟʣʳʭ ʪʦʣʱ ʥʘ 

ʧʨʠʤʝʥʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 464 

ʀʚʘʥʦʚ ɺ.ɸ., ʏʞʘʥ ʊ.ʈ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ ʧʦʩʣʝ 

ʩʥʷʪʠʷ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 467 

ʀʣʴʠʥ ɸ.ɺ., ʉʠʥʯʫʢ ɽ.ɺ. 

ʇʦʧʫʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ 

ʨʘʩʩʦʣʦʚ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ 

ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʪʨʫʙʢʠ ʋʜʘʯʥʘʷ ʚ ʢʘʯʝʩʪʚʝ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ 469 

ʂʫʪʴ ɸ.ɸ., ʉʧʝʢʪʦʨ ɺ.ɺ. 

ʇʝʨʠʛʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ɸʙʘʣʘʭʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ: 

ʢʨʠʦʣʠʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʦʙʩʪʘʥʦʚʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 474 

ʃʝʛʦʩʪʘʝʚʘ ʗ.ɹ., ʐʘʜʨʠʥʦʚʘ ʆ.ɺ. 

ʄʠʛʨʘʮʠʷ ʩʦʣʝʡ ʚ ʧʨʦʬʠʣʝ ʧʦʯʚ ʠ ʪʝʭʥʦʟʝʤʦʚ ʚ ʟʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʙʲʝʢʪʦʚ ʘʣʤʘʟʦʜʦʙʳʯʠ ʚ ʗʢʫʪʠʠ 478 
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ʃʝʛʦʩʪʘʝʚʘ ʗ.ɹ., ʂʦʟʣʦʚʘ ʀ.ɺ., ʇʦʧʦʚ ɺ.ʌ., ʅʦʝʚ ɼ.ʉ.  
ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʨʘʡʦʥʝ ɸʡʭʘʣʴʩʢʦʛʦ ɻʆʂʘ 482 

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  486 

ʃʳʪʢʠʥ ɺ.ʄ., ʉʳʨʦʤʷʪʥʠʢʦʚ ʀ.ʀ. 

ʈʘʟʚʠʪʠʝ ʪʝʨʤʦʢʘʨʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʖʛʦ-

ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ 490 

ʄʘʢʘʨʦʚ ɺ.ʅ. 

ɹʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ ʚ ʙʠʦʩʬʝʨʝ ʗʢʫʪʩʢʘ  494 

ʄʘʢʘʨʦʚ ɺ.ʅ., ʊʦʨʛʦʚʢʠʥ ʅ.ɺ. 

ɺʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʘʪʤʦʩʬʝʨʝ ʗʢʫʪʩʢʘ 498 

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 502 

ʅʦʚʦʧʨʠʝʟʞʘʷ ɺ.ɸ., ʌʝʜʦʨʦʚ ʅ.ɸ.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʛʨʫʥʪʦʚ ʥʘ ʣʴʜʦʥʘʩʳʱʝʥʥʳʭ 

ʣʘʥʜʰʘʬʪʘʭ ʤʝʞʘʣʘʩʴʷ ʚ ʫʩʣʦʚʠʷʭ ʜʨʝʥʘʞʘ 506 

ʇʘʚʣʦʚʘ ʅ.ɸ., ʌʝʜʦʨʦʚʘ ʉ.ɺ. 

ʌʪʦʨ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ  510 

ʉʠʚʮʝʚʘ ʅ.ɽ. 

ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʦʣʠʥʳ ʊʫʡʤʘʘʜʘ (ʎʝʥʪʨʘʣʴʥʘʷ ʗʢʫʪʠʷ) 514 

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

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʟʦʣʦʪʦ-ʫʨʘʥʦʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʃʫʥʥʦʝ ʚ ʖʞʥʦʡ ʗʢʫʪʠʠ 518 

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

ʂʘʨʪʘ ʧʘʨʘʤʝʪʨʦʚ ʩʣʦʷ ʛʦʜʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʨʠʦʣʠʪʦʟʦʥʳ 

ʪʝʨʨʠʪʦʨʠʡ ɺʦʩʪʦʯʥʦʡ ɸʨʢʪʠʢʠ ʈʦʩʩʠʠ ʤʘʩʰʪʘʙʘ 1:2500000 523 

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

ʊʝʧʣʦʚʦʡ ʨʝʞʠʤ ʧʦʨʦʜ ʮʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 526 

ʊʠʭʦʥʨʘʚʦʚʘ ʗ.ɺ. 

ʃʝʜʦʛʨʫʥʪʦʚʳʝ ʞʠʣʳ 531 

ʊʦʨʛʦʚʢʠʥ ʅ.ɺ., ʄʘʢʘʨʦʚ ɺ.ʅ. 

ɿʘʛʨʷʟʥʷʶʱʠʝ ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʘʪʤʦʩʬʝʨʝ ʗʢʫʪʩʢʘ 535 

ʏʞʘʥ ɸ.ɸ. 

ʆʮʝʥʢʘ ʧʨʠʤʝʥʠʤʦʩʪʠ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʦʪʢʦʩʦʚ ʜʣʷ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʮʠʠ 

ʜʦʨʦʞʥʳʭ ʥʘʩʳʧʝʡ ʚ ʢʨʠʦʣʠʪʦʟʦʥʝ 539 

ʏʞʘʥ ʊ.ʈ., ʊʠʨʩʢʘʷ ɼ.ʉ. 

ʄʝʨʟʣʦʪʥʦ-ʛʨʫʥʪʦʚʳʝ ʫʩʣʦʚʠʷ ʥʘ ʦʙʲʝʢʪʝ çʈɹ ˉ1-ʅʎʄè 542 

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

ʄʝʪʦʜʠʢʘ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʡ ʜʘʪʠʨʦʚʢʠ ʀʄɿ ʉʆ ʈɸʅ 545 
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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 548 

ɹʫʨʘʢʦʚ ɸ.ʄ. 

ʉʪʘʙʠʣʠʟʘʮʠʷ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʣʣʘ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʨʦʩʩʳʧʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ 552 

ɺʠʥʦʢʫʨʦʚ ɺ.ʈ., ʄʘʪʚʝʝʚ ɸ.ʀ.  
ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʮʝʥʪʨʦʙʝʞʥʦʡ ʤʝʣʴʥʠʮʳ 555 

ɻʨʠʛʦʨʴʝʚ ɹ.ɺ., ʉʢʨʷʙʠʥ ʈ.ʄ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥʳ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ 559 

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) 564 

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 567 

ʂʘʡʤʦʥʦʚ ʄ.ɺ., ʂʠʩʝʣʸʚ ɺ.ɺ.  

ʉʧʦʩʦʙ ʚʦʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʪʦʣʙʦʦʙʨʘʟʥʳʭ ʮʝʣʠʢʦʚ ʚ 

ʨʦʩʩʳʧʥʳʭ ʰʘʭʪʘʭ ʢʨʠʦʣʠʪʦʟʦʥʳ 571 

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 575 

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

ɸʨʛʫʥʦʚʘ ʂ.ʂ. 

ʀʟʫʯʝʥʠʝ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʤʦʜʝʣʴʥʦʡ ʧʦʨʠʩʪʦʡ 

ʩʨʝʜʝ 580 

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 584 

ʃʝʙʝʜʝʚ ʀ.ʌ., ʆʩʠʧʦʚ ɼ.ɸ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʦʣʦʪʘ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ 

ʙʘʨʘʙʘʥʥʦʡ ʰʘʨʦʚʦʡ ʤʝʣʴʥʠʮʳ 588 

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 592 
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ʆʚʯʠʥʥʠʢʦʚ ʅ.ʇ., ɼʘʤʙʫʝʚ ɹ.ʀ., ɿʳʨʷʥʦʚ ʀ.ɺ. 

ʆ ʧʨʠʯʠʥʘʭ ʥʠʟʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʩʝʢʮʠʦʥʥʳʭ ʥʘʩʦʩʦʚ 

ʧʦʜʟʝʤʥʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʨʫʜʥʠʢʦʚ  596 

ʇʦʧʦʚ ɺ.ʌ. 

ʇʨʦʛʥʦʟ ʧʨʦʮʝʩʩʘ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʦʣʠʜʠʩʧʝʨʩʥʦʛʦ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 599 

ʉʝʤʝʥʦʚ ʄ.ɽ., ʇʦʨʪʥʷʛʠʥ ɸ.ʉ.  

ʀʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠʟ ʣʴʜʘ 

ʨʘʟʣʠʯʥʦʡ ʜʠʩʧʝʨʩʥʦʩʪʠ 603 

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 607 

ʌʝʜʦʨʦʚ ɺ.ʀ., ɻʘʚʨʠʣʦʚ ɺ.ʃ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʨʘʟʨʝʟʘʭ ʚ ʩʦʩʪʘʚʝ ʮʝʧʦʯʢʠ 

ʧʦʩʪʘʚʦʢ ʫʛʣʷ ʚ ʫʜʘʣʝʥʥʳʝ ʨʘʡʦʥʳ ʈʉ(ʗ)  611 

ʌʝʜʦʨʦʚ ʃ.ʅ., ʌʝʜʦʨʦʚ ʀ.ɺ. 
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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. 
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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 

ʤʝʣʢʦʚʦʜʥʳʤʠ ʰʝʣʴʬʦʚʳʤʠ ʙʘʩʩʝʡʥʘʤʠ. ɺʳʜʝʣʝʥʳ ʪʨʠ ʧʘʣʝʦʟʦʦʭʦʨʠʠ 
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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 

ʊʝʪʠʯʝʩʢʠʤ ï ʟʘʧʘʜʥʳʤ, ʚʦʩʪʦʯʥʳʤ ʧʨʦʣʠʚʘʤʠ ʠ ʈʫʩʩʢʠʤ ʤʦʨʝʤ.  
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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. 

 

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-



19 

 

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. 

 

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, 

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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(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 +40
0
 [5]. ʅʝ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʛʣʫʙʦʢʦʚʦʜʥʦʩʪʠ ʠ ʥʘʣʠʯʠʝ 

ʢʨʝʤʥʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ. ʇʦ ʜʘʥʥʳʤ ʗ.ʕ. ʖʜʦʚʠʯʘ ʠ ʄ.ʇ. ʂʵʪʨʠʩ [6] 

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.  
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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.  

ʈʝʛʠʦʥʘʣʴʥʳʝ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʦ ʙʨʘʭʠʦʧʦʜʘʤ 

ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʶʨʳ ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʉʝʚʝʨʦ-

ɺʦʩʪʦʢʘ ɸʟʠʠ (ʧʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1)  
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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). 

 

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)  
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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 
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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.  

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. 
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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 

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 
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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 ʧ ʣrʴʮʝʚʦʡ 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.  

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.  
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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. 
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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 
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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-

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 
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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. 

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. 
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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 

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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EVIDENCES OF THE YOUNGER DRYAS (12.7 KYR BP) 

CLIMATIC CATASTROPHY IN EASTERN SIBERIA  
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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 

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, 
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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 

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;  
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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 

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 
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(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 

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 
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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 

(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, 
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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.  

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. 
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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 

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 

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 
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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 

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 



44 

 

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 

ʚʠʪʨʦʢʨʠʩʪʘʣʣʦʢʣʘʩʪʠʯʝʩʢʠʭ, ʤʘʨʢʠʨʦʚʘʥʥʳʭ ʣʠʩʪʦʚʦʡ ʬʣʦʨʦʡ ʥʘ 

ʛʨʘʥʠʮʝ ʚʦʣʛʠ ʠ ʙʝʨʨʠʘʩʘ; ʧʨʦʷʚʣʝʥʠʷ ʘʣʴʙʩʢʦʛʦ (ʭʘʪʳʨʳʢʩʢʦʝ ʚʨʝʤʷ) 

ʚʫʣʢʘʥʠʟʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʪʫʬʘʤʠ ʣʠʪʦʢʨʠʩʪʘʣʣʦʢʣʘʩʪʠʯʝʩʢʠʤʠ 
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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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ʋɼʂ 552.57 

ʆʉʆɹɽʅʅʆʉʊʔ ʇʈʆɻʅʆɿʅʆʁ ʇʈʆɼʋʂʊʀɺʅʆʁ 

ʉʇɽʎʀɸʃʀɿɸʎʀʀ ɺɽʈʍʆʗʅʉʂʆɻʆ 

ʊɽʈʈʀɻɽʅʅʆɻʆ ʂʆʄʇʃɽʂʉɸ ʂʋʈɸʅɸʍʉʂʆɻʆ 

ɸʅʊʀʂʃʀʅʆʈʀʗ (ɿɸʇɸɼʅʆɽ ɺɽʈʍʆʗʅʔɽ) 
ɺʠʪʘʣʠʡ ɻʨʠʥʝʥʢʦ, ɺʘʣʝʨʠʡ ɹʘʨʘʥʦʚ ʊʘʪʴʷʥʘ ɺʘʩʠʣʴʝʚʘ 

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ, 
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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 

(ore deposits of Byttakhskoye, Khosskoye, Levo-Echiyskoye). 

The contact rims of intrusive bodies are associated with 
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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 

(ʨʫʜʦʧʨʦʚʷʣʝʥʠʷ: ɹʳʳʪʪʘʭʩʢʦʝ, ʍʦʦʩʢʦʝ, ʃʝʚʦ-ʕʯʠʡʩʢʦʝ ʠ ʜʨ.). 

ʕʢʨʘʥʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ çʧʨʦʚʝʩʘ ʢʨʦʚʣʠè ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ 



48 

 

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), 

ʪʘʢ ʠ ʪʝʨʨʠʛʝʥʥʦʛʦ (ʥʘʯʠʥʘʷ ʩ ʚʠʟʝ) ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

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

ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʛʠʧʘʙʠʩʩʘʣʴʥʦʛʦ ʦʯʘʛʘ, ʧʦʜʦʙʥʦʛʦ 
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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 

ʶʨʳ 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. 
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3. ɺʳʚʦʜʳ 

ɺ ʮʝʣʦʤ, ʠʟʫʯʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʡ ʶʨʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʨʠʙʨʝʞʥʳʭ 

ʦʙʩʪʘʥʦʚʦʢ ʰʝʣʴʬʘ (ʜʨʝʚʝʩʥʳʝ ʦʩʪʘʪʢʠ, ʪʝʤʧʝʩʪʠʪʳ) ʩʤʝʥʷʶʱʠʭʩʷ ʚ 

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. 
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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 

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 
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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]. 

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 
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ʧʣʦʱʘʜʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʫʦʥʘʤʩʢʠʭ ʏʉ. ʀʭ ʤʠʢʨʦʪʝʢʩʪʫʨʳ 

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

ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ ʰʠʨʦʢʠʭ ʧʣʦʱʘʜʷʭ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

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
ʦ
ʥ
ʘ
ʪ
ʥ
ʳ
ʝ
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ʦ
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ʩ
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ʂ
ʚ
ʘ
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ʉ
ʘ
ʨ
ʜ
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.   
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4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

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 
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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 
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studies of Mesozoic alkaline igneous rocks, it was found that the 

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 

ʧʨʦʷʚʣʝʥʠʷ [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 
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ʂʇʐ - 60%, ʥʘʜ ʧʣʘʛʠʦʢʣʘʟʦʤ - 20%, ʠ ʧʦʚʳʰʝʥʥʳʭ ʩʦʜʝʨʞʘʥʠʷʭ 

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 
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ʜʘʣʴʥʝʡʰʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʦʱʥʦʡ ʟʦʥʳ 

ʦʢʠʩʣʝʥʠʷ [3]. 

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 



67 

 

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, 

677000, ʈʦʩʩʠʷ, ʛ.ʗʢʫʪʩʢ, ʧʨ-ʪ ʃʝʥʠʥʘ, 39 

 

ABOUT THE FIRST FIND 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. 
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ʋʩʪʘʥʦʚʣʝʥʠʝ ʨʦʜʘ Ursodendron ʚ ɺʝʨʭʦʷʥʴʝ ʧʦʟʚʦʣʠʣʦ ʨʘʩʰʠʨʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʵʪʦʛʦ 

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. 
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Annotation. The paleomagnetic data obtained on basites of 

antelope olenek-velingninsky, kutangsky and kuzômovsky 

intrusive complexes of east board of the Tungus syneclise 

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]. 
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2. ʈʝʟʫʣʴʪʘʪʳ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʢʘʯʝʩʪʚʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ 

ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʩʭʝʤʘ ʨʘʟʚʠʪʠʠ ʧʝʨʤʦ-

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) 
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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-

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 
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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 

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. ʢʤ
2
 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, 
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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.ʢʤ
2
. ʆʧʨʦʩ 

ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʘʢʨʦʵʬʬʝʢʪʳ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

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. ʢʤ
2
. 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]. 
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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 

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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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. 
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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 

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 
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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. 

 

 
ʈʠʩʫʥʦʢ 2. ɺʫʣʢʘʥʠʯʝʩʢʘʷ ʨʫʜʥʘʷ ʧʳʣʴ ʚ ʚʠʜʝ ʰʘʨʠʢʦʚ 

 

3. ɺʳʚʦʜʳ 

ɼʠʥʦʟʘʚʨʳ ʠ ʜʨʫʛʠʝ ʞʠʚʦʪʥʳʝ ʊʵʵʪʵ ʦʙʠʪʘʣʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠʟʚʝʨʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʠ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʤʝʩʪʘ 

ʠʭ ʦʙʠʪʘʥʠʷ. ɺʫʣʢʘʥʠʯʝʩʢʠʡ ʧʝʧʝʣ, ʧʳʣʴ, ʦʙʳʯʥʦ ʚʳʟʳʚʘʶʱʠʝ 

ʧʦʭʦʣʦʜʘʥʠʝ ʠ ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʪʘʣʠ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʛʠʙʝʣʠ ʜʠʥʦʟʘʚʨʦʚ ʠ ʜʨʫʛʠʭ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʨʘʡʦʥʝ ʊʵʵʪʵ.  
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4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ 

ʈɸʅ. 

 

5. ʃʠʪʝʨʘʪʫʨʘ: 
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[2] Kolosov P.N., Ivʝnsʝn G.V., Mikhailʦva T.ɽ., Kurzanov S.M., ɽfimov 

M.B., Gubin Yu.M. Taphonomy of the Uppʝr Mʝsozoiʩ Tʝtrapod Tʝʝtʝ 
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Annotation. New petro-, paleomagnetic and petrogeochemical 

data have been obtained on basits of the Charo-Sinsk dike belt 

developed in the channels of Biryuk and Namana Rivers. The 

natural remanent magnetization (NRM) vectors of the basites 

have experienced strong re-magnetization by the geomagnetic 

field, but characteristic vectors, most likely of primary nature, 

have been identified in a number of objects. The directions of 

such NRM vectors in the studied basites are similar to the 

paleomagnetic data on the basalts of the Appainskaya suite and 

the dolerites of the Viluyi-Markha intrusive complex, obtained on 

the north-west side of the Viluyi paleorift. The position of the 

paleomagnetic poles indicates their synchronous formation and 

the absence of a significant turn of the sides of the Viluyi 

paleorift in the area of the Suntar rise. 

 

1. ɺʚʝʜʝʥʠʝ 

ɹʘʟʠʪʳ ʩʨʝʜʥʝʛʦ ʧʘʣʝʦʟʦʷ ʨʘʟʚʠʪʳʝ ʧʦ ʙʦʨʪʘʤ ɺʠʣʶʡʩʢʦʛʦ ʧʘʣʝʦʨʠʬʪʘ ʚ 

ʧʨʝʜʝʣʘʭ ɺʠʣʶʡʩʢʦ-ʄʘʨʭʠʥʩʢʦʛʦ (ɺʄɼʇ), ʂʦʥʪʘʡʩʢʦ-ɼʞʝʨʙʠʥʩʢʦʛʦ 

(ʂɼɼʇ) ʠ ʏʘʨʦ-ʉʠʥʩʢʦʛʦ (ʏʉɼʇ) ʜʘʡʢʦʚʳʭ ʧʦʷʩʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʭʦʨʦʰʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʛʝʦʜʠʥʘʤʠʢʠ ʠ ʤʠʥʝʨʘʛʝʥʠʠ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ɺ ʪʦ ʚʨʝʤʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ 

ʤʘʛʤʘʪʠʟʤʘ ʠ ʨʠʬʪʦʛʝʥʝʟʘ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʣʶʤ-

ʣʠʪʦʩʬʝʨʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ [1]. ʕʧʠʮʝʥʪʨ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ 

ʗʢʫʪʩʢʦʛʦ ʧʣʶʤʘ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʨʘʡʦʥʝ, ʧʝʨʝʢʨʳʪʦʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʪʨʫʢʪʫʨʘʤʠ ɺʝʨʭʦʷʥʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʣʶʤ-ʣʠʪʦʩʬʝʨʥʳʭ ʩʦʙʳʪʠʡ ʥʘʜ ʵʧʠʮʝʥʪʨʦʤ ʧʣʶʤʘ ʬʦʨʤʠʨʫʝʪʩʷ 

ʪʨʝʭʣʫʯʝʚʘʷ ʩʠʩʪʝʤʘ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʨʠʬʪʦʚ, ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʡ 

ʚʝʪʚʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ɺʠʣʶʡʩʢʠʡ ʧʘʣʝʦʨʠʬʪ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʪʝʣʝ 

ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʤʝʞʜʫ ʝʛʦ ɸʥʛʘʨʦ-ɸʥʘʙʘʨʩʢʠʤ ʠ ɸʣʜʘʥʩʢʠʤ 

ʨʘʥʥʝʜʦʢʝʤʙʨʠʡʩʢʠʤʠ ʛʨʘʥʫʣʠʪʦ-ʛʥʝʡʩʦʚʳʤʠ ʪʝʨʨʝʡʥʘʤʠ [2]. 

ʇʘʣʝʦʤʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʟʘʧʘʜʥʦʤ ʠ ʚʦʩʪʦʯʥʦʤ ʝʛʦ 

ʙʦʨʪʘʭ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʝʛʦ ʬʦʨʤʠʨʦʘʥʠʷ. 
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2. ʈʝʟʫʣʴʪʘʪʳ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʪʙʦʨ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʝʜʝʥ ʧʦ ʢʦʨʝʥʥʳʤ ʦʙʥʘʞʝʥʠʷʤ ʨʨ. 

ɹʠʨʙʢ ʠ ʅʘʤʘʥ ʠʟ ʜʘʝʢ ʜʦʣʝʨʠʪʦʚ ʯʘʨʦ-ʩʠʥʩʢʦʛʦ ʠʥʪʨʫʟʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʠ ʧʦʢʨʦʚʦʚ ʙʘʟʘʣʴʪʦʚ ʥʘʤʘʥʤʥʩʢʦʡ ʩʚʠʪʳ. ʕʪʠ ʨʘʙʦʪʳ ʜʦʧʦʣʥʠʣʠ 

ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʘʥʝʝ ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʜʘʥʥʳʝ ʧʦ ʜʘʡʢʘʤ ʯʘʨʦ-ʩʠʥʩʢʦʛʦ 

ʠʥʪʨʫʟʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʦʩʪʦʯʥʦʛʦ ʬʣʘʥʛʘ ʏʉɼʇ [3].  

ɺ ʭʦʜʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʝʨʘʣʘʤʠ-ʥʦʩʠʪʝʣʷʤʠ 

ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʙʘʟʠʪʦʚ ʷʚʣʷʶʪʩʷ ʤʘʛʛʝʤʠʪʳ (ʘʥʘʣʦʛʠʯʥʳʝ ʘʧʧʘʠʥʩʢʠʤ 

ʙʘʟʘʣʴʪʘʤ), ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʫʪʨʘʪʠʣʠ ʧʝʨʚʠʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʚʝʢʪʦʨʦʚ ɽʆʅ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʥʘʞʝʥʠʷʭ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ 

ʚʝʢʪʦʨʳ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ ɽʆʅ, ʘʥʘʣʦʛʠʯʥʳʝ ʙʘʟʘʣʴʪʘʤ ʘʧʧʘʠʥʩʢʦʡ 

ʩʚʠʪʳ ʠ ʜʦʣʝʨʠʪʘʤ ʚʠʣʶʡʩʢʦ-ʤʘʨʭʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʪʨʫʙʦʢ ʄʠʨ ʠ ʅʶʨʙʠʥʩʢʦʡ, ʨʨ. ʄʘʨʭʘ, ʓʛʳʘʪʪʘ ʠ ʜʨ. (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʇʘʣʝʦʤʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʟʠʪʦʚ ʨʫʜʥʠʢʘ ʄʠʨ 

(ʜʦʣʝʨʠʪʳ) ʠ ʨ. ʅʘʤʘʥʘ (ʙʘʟʘʣʴʪʳ).   

 

 

 



92 

 

3. ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʝʥʥʳʝ ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ɺʝʨʭʥʝʤʥʩʢʦʝʌʦʨʤʠʨʦʚʘʥʠʝ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ 

ʩʚʷʟʘʥʦ ʩ ʨʘʩʢʨʳʪʠʝʤ ʚ ʢʦʥʮʝ ʧʦʟʜʥʝʛʦ ʜʝʚʦʥʘ ɺʠʣʶʡʩʢʦʛʦ ʧʘʣʝʦʨʠʬʪʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʗʢʫʪʩʢʦʛʦ ʧʣʶʤʘ. ʕʪʦ ʩʦʙʳʪʠʝ ʦʪʨʘʟʠʣʦʩʴ ʚ 

ʧʦʩʪʝʧʝʥʥʦʤ ʨʘʟʚʦʨʦʪʝ ɸʣʜʘʥʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ɸʥʛʘʨʦ-

ɸʥʘʙʘʨʩʢʦʛʦ ʜʦ ʫʛʣʘ 22Á ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ. ʇʦ ʧʘʣʝʦʤʘʛʥʠʪʥʳʤ ʜʘʥʥʳʤ 

ʚʝʨʭʥʷʷ ʚʦʟʨʘʩʪʥʘʷ ʛʨʘʥʠʮʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʝʨʨʝʡʥʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʦʢʦʣʦ 

320 ʤʣʥ ʣʝʪ. ʕʪʠ ʚʘʞʥʳʝ ʥʶʘʥʩʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʩʚʦʜʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʤʠʛʨʘʮʠʠ ʧʘʣʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʶʩʘ ʉʠʙʠʨʩʢʦʛʦ 

ʢʨʘʪʦʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʧʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ ʠ ʧʦʠʩʢʦʚ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʘʣʤʘʟʦʚ, ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʪʘʥʪʘʣʘ, ʥʠʦʙʠʷ, ʤʝʜʠ, ʤʦʣʠʙʜʝʥʘ, ʧʣʘʪʠʥʳ ʠ ʧʨ.), ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʦʷʚʣʝʥʠʝʤ ʚʥʫʪʨʠʧʣʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʡ 

ʉʠʙʠʨʠ [15]. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʜʠʨʝʢʪʦʨʫ ʅʀɻʇ ɸʂ çɸʃʈʆʉɸè 

(ʇɸʆ) ɸ.ɺ. ʊʦʣʩʪʦʚʫ ʠ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨʫ ʌɻɹʋ çɺʉɽɻɽʀè - ʆ.ɺ. 

ʇʝʪʨʦʚʫ ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ.  
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Annotation. Within the deposit of the diamond Verhnemunskoe 

five kimberlite pipes have been studied: Deimos, Zapolyarnaya, 

Komsomolskaya-Magnitnaya, Novinka and Poiskovaya. 

Minerals carriers of natural remanent magnetization (NRM) 

vectors are magnesioferrites, which are characterized by high 

magnetic stability (paleomagnetic memory). In the course of 

laboratory experiments in kimberlites of studied pipes 

characteristic vectors of NRM of primary nature are found, 

paleomagnetic age of which corresponds to Late Devon -Early 

Carbon era of tectonic-magmatic activation (375-350 million 

years). At this time, the Siberian platform was at the middle 

latitudes of the northern hemisphere and was facing north with its 

southern board. 

 

1. ɺʚʝʜʝʥʠʝ 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʦʟʨʘʩʪʘ ʢʠʤʙʝʨʣʠʪʦʚ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʘʣʤʘʟʦʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ. 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʢʠʤʙʝʨʣʠʪʦʚ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʚʦʟʨʘʩʪ ʚʤʝʱʘʶʱʠʭ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʭ 

ʢʠʤʙʝʨʣʠʪʳ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʢʩʝʥʦʣʠʪʳ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʚ 

ʢʠʤʙʝʨʣʠʪʘʭ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥ ʬʘʫʥʠʩʪʠʯʝʩʢʠ) ʠ ʠʟʦʪʦʧʥʳʝ 

ʜʘʪʠʨʦʚʢʠ (Rb-Sr, K-Ar ʠ ʜʨ.) [1]. ʆʜʥʘʢʦ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʨʝʟʫʣʴʪʘʪʳ 

ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʦʜʷʪ ʢ ʦʜʥʦʟʥʘʯʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʚʦʟʨʘʩʪʘ 

ʢʠʤʙʝʨʣʠʪʦʚ. ɼʣʷ ʗʢʫʪʩʢʦʡ ʘʣʤʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ ɸʇ ʩ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ ʜʦʢʘʟʘʥʳ ʧʦʟʜʥʝʜʝʚʦʥʩʢʘʷïʨʘʥʥʝʢʘʨʙʦʥʦʚʘʷ (D3ï

C1), ʩʨʝʜʥʝ-ʧʦʟʜʥʝʪʨʠʘʩʦʚʘʷ (ʊ2ïT3) ʠ ʧʦʟʜʥʝʶʨʩʢʘʷ (J3) ʵʧʦʭʠ 

ʢʠʤʙʝʨʣʠʪʦʦʙʨʘʟʦʚʘʥʠʷ [2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʚʦʟʨʘʩʪʘ ʢʠʤʙʝʨʣʠʪʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʧʘʣʝʦʤʘʛʥʠʪʥʳʡ ʤʝʪʦʜ [3]. ʀʟ-ʟʘ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʙʦʢ ʚʟʨʳʚʘ, ʢʠʤʙʝʨʣʠʪʳ ʷʚʣʷʶʪʩʷ 

ʩʣʦʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʘʣʝʦʤʘʛʥʠʪʥʦʛʦ ʠʟʫʯʝʥʠʷ [4]. ʈʘʩʩʤʦʪʨʠʤ 

ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʘʣʝʦʤʘʛʥʠʪʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ɺʝʨʭʥʝʤʫʥʩʢʦʝ: ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʨʫʙʢʠ ɼʝʡʤʦʩ, ɿʘʧʦʣʷʨʥʘʷ, 

ʂʦʤʩʦʤʦʣʴʢʘʷ-ʄʘʛʥʠʪʥʘʷ, ʅʦʚʠʥʢʘ ʠ ʇʦʠʩʢʦʚʘʷ. 

 

2. ʈʝʟʫʣʴʪʘʪʳ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸʣʛʦʨʠʪʤ ʧʘʣʝʦʤʘʛʥʠʪʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦ 

ʚʝʢʪʦʨʘʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ (ɽʆʅ) 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ: 

1. ʆʪʙʦʨ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ. 

2. ʇʨʦʚʝʜʝʥʠʝ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʈʝʟʫʣʴʪʘʪʳ ʨʘʟʤʘʛʥʠʯʠʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʢʠʤʙʝʨʣʠʪʦʚ ʪʨʫʙʢʠ 

ʅʦʚʠʥʢʘ ʧʝʨʝʤʝʥʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ.  

 

 

 



95 

 

3. ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʦʚ ʥʦʩʠʪʝʣʝʡ ʫʩʪʘʥʦʚʣʝʥʳ ʤʘʛʥʝʟʠʦʬʝʨʨʠʪʳ ʠ 

ʧʝʨʚʠʯʥʘʷ ʧʨʠʨʦʜʘ ʚʝʢʪʦʨʦʚ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ ɽʆʅ.  

4. ʈʘʩʩʯʠʪʘʥʳ ʢʦʦʨʜʠʥʘʪʳ ʧʘʣʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʶʩʘ (ʇʄʇ) ʩ 

ʜʦʚʝʨʠʪʝʣʴʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ (ʨʠʩʫʥʦʢ. 2 ɸ). 

5. ɺʦʟʨʘʩʪ ʇʄʇ ʧʫʪʝʤ ʝʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʊʂʄʇ (ʨʠʩʫʥʦʢ 2 ɹ). ɺ ʩʣʫʯʘʝ 

ʩʦʭʨʘʥʥʦʩʪʠ ʧʝʨʚʠʯʥʦʡ ɽʆʅ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦʟʨʘʩʪ ʩʪʘʥʦʚʣʝʥʠʷ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʘ ʚ ʩʣʫʯʘʝ ʥʘʣʦʞʝʥʥʦʡ ʧʨʠʨʦʜʳ ɽʆʅ ï ʚʨʝʤʷ ʧʨʦʷʚʣʝʥʠʷ ʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʚʪʦʨʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

 

 
ʈʠʩʫʥʦʢ 2. ʇʘʣʝʦʤʘʛʥʠʪʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʢʠʤʙʝʨʣʠʪʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ɺʝʨʭʥʝʤʫʥʩʢʦʝ ʗɸʇ ʧʦ ʤʝʪʦʜʠʢʝ [5]. ɸ ï ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʇʄʇ 

ʢʠʤʙʝʨʣʠʪʦʚ ʩ ʊʂʄʇ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ; ɹ ï ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪʢʣʦʥʝʥʠʷ ʇʄʇ (ʚ ʛʨʘʜʫʩʘʭ) ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʤʣʥ/ ʣʝʪ). 

 

3. ɺʳʚʦʜʳ 

ʇʘʣʝʦʤʘʛʥʠʪʥʳʡ ʚʦʟʨʘʩʪ ʠʟʫʯʝʥʥʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʨʫʙʦʢ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɺʝʨʭʥʝʤʫʥʩʢʦʝ ʦʮʝʥʠʚʘʝʪʩʷ 356Ñ6 ʤʣʥ ʣʝʪ. ʕʪʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ 

ʠʟʦʪʦʧʥʳʤʠ ʜʘʥʥʳʤʠ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʛʣʘʚʥʦʤʫ ʛʝʦʣʦʛʫ ɸʂ çɸʃʈʆʉɸè 

(ʇɸʆ) ʂ.ɺ. ɻʘʨʘʥʠʥʫ ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ.  
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Annotation. The petrochemical and geochemical similarities of 

the traps with native iron are shown, which distinguish them from 

all other trap formations is shown. These features are due to the 

differentiation of the tholeiitic melt in the deep intermediate 

chamber, which took place at high temperature and in reducing 

conditions. Geochemical changes in the near-nodule dolerite 
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indicate that the FeÜ phase was moved by the tholeiite-basaltic 

melt in the form of metal droplets into a modern chamber, where 

these droplets were isolated into different-sized segregations. 

 

1. ɺʚʝʜʝʥʠʝ 

ɺ ʧʨʝʜʝʣʘʭ ʩʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʭʦʜʢʠ ʩʘʤʦʨʦʜʥʦʛʦ 

ʞʝʣʝʟʘ ʠʟʚʝʩʪʥʳ ʥʘ ʩʝʚʝʨʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʚ ʪʨʘʧʧʦʚʳʭ ʠʥʪʨʫʟʠʚʘʭ 

ʍʫʥʢʪʫʢʫʥʩʢʠʡ, ʍʠʥʠʥʜʠʥʩʢʠʡ ʠ ʄʘʡʤʝʯʠʥʩʢʠʡ [1, 2]. ʇʦʩʣʝʜʥʷʷ 

ʥʘʭʦʜʢʘ ʩʘʤʦʨʦʜʥʦʛʦ ʞʝʣʝʟʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʗʢʫʪʠʠ ʚ ɸʡʭʘʣʴʩʢʦʤ ʩʠʣʝ [3]. 

ʀʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʠ ʧʝʪʨʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʜʘʥʥʳʭ ʠʥʪʨʫʟʠʚʦʚ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʠʭ 

ʯʝʨʪ ʚ ʠʭ ʚʝʱʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʠ. ʉʣʘʛʘʶʪʩʷ ʦʥʠ ʚ 

ʦʩʥʦʚʥʦʤ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʤʠ ʠ ʦʣʠʚʠʥʩʦʜʝʨʞʘʱʠʤʠ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʤʠ. 

ʆʙʱʠʤ ʜʣʷ ʚʩʝʭ ʠʥʪʨʫʟʠʚʦʚ ʩ ʩʘʤʦʨʦʜʥʦʤʝʪʘʣʴʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʵʪʠʭ ʪʝʣ ʜʚʫʭ ʧʘʨʘʛʝʥʝʟʠʩʦʚ 

ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʢʨʠʩʪʘʣʣʦʚ. ʈʘʥʥʝʤʘʛʤʘʪʠʯʝʩʢʠʝ ʤʠʥʝʨʘʣʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʦʨʪʠʪ-ʙʠʪʦʚʥʠʪʦʤ, ʛʠʘʣʦʩʠʜʝʨʠʪʦʤ, ʤʘʛʥʝʟʠʘʣʴʥʳʤ 

ʧʠʨʦʢʩʝʥʦʤ. ɼʦʚʥʫʪʨʠʢʘʤʝʨʥʫʶ ʛʝʥʝʨʘʮʠʶ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ 

ʤʠʥʝʨʘʣʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʠʥʪʨʫʟʠʚʘʭ ʜʦʧʦʣʥʷʶʪ ʛʝʥʝʪʠʯʝʩʢʠ ʚʘʞʥʳʝ 

ʘʢʮʝʩʩʦʨʠʠ ï ʤʫʘʩʩʘʥʠʪ ʠ ʰʧʠʥʝʣʠʜʳ, ʬʠʢʩʠʨʫʶʱʠʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʠ ʙʘʨʦʬʠʣʴʥʦʩʪʴ ʦʙʩʪʘʥʦʚʢʠ ʨʘʥʥʝʛʦ ʵʪʘʧʘ ʵʚʦʣʶʮʠʠ 

ʙʘʟʘʣʴʪʦʚʦʛʦ ʨʘʩʧʣʘʚʘ [4]. ʕʪʠ ʤʠʥʝʨʘʣʳ, ʥʝʩʦʚʤʝʩʪʠʤʳʝ ʩ 

ʚʥʫʪʨʠʢʘʤʝʨʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʘʢʪʠʚʥʦʤ 

ʜʦʚʥʫʪʨʠʢʘʤʝʨʥʦʤ ʵʪʘʧʝ ʵʚʦʣʶʮʠʠ ʙʘʟʘʣʴʪʦʚʦʛʦ ʨʘʩʧʣʘʚʘ ʚ ʦʙʩʪʘʥʦʚʢʝ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʦʯʘʛʘ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʩʘʤʦʨʦʜʥʳʭ ʬʘʟ, ʪʦ ʠ 

ʟʜʝʩʴ ʫʩʪʘʥʦʚʣʝʥʦ ʤʥʦʛʦ ʦʙʱʝʛʦ. ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʠʥʪʨʫʟʠʚʘʭ 

ʥʫʣʴʚʘʣʝʥʪʥʦʝ ʞʝʣʝʟʦ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʪʥʦʩʠʪʩʷ ʢ ʬʝʨʨʠʪʫ, 

ʩʦʜʝʨʞʘʱʝʤʫ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʠʢʝʣʷ 0,n-0.01-n %. ʉ ʥʠʤ 

ʦʙʳʯʥʦ ʘʩʩʦʮʠʠʨʫʶʪ ʢʦʛʝʥʠʪ, ʪʨʦʠʣʠʪ ʠ ʚʶʩʪʠʪ/ʤʘʛʥʝʪʠʪ. ɺʦ ʚʩʝʭ 

ʠʥʪʨʫʟʠʚʘʭ ʚ ʩʘʤʦʨʦʜʥʦʤ ʞʝʣʝʟʝ ʦʪʤʝʯʘʝʪʩʷ ʦʙʠʣʠʝ ʚʢʣʶʯʝʥʠʡ 

ʩʠʣʠʢʘʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʢʘʢ ʩʪʝʢʣʦʚʘʪʳʭ, ʪʘʢ ʠ ʯʘʩʪʠʯʥʦ 

ʨʘʩʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ.  
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2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ɺʩʝ ʠʥʪʨʫʟʠʚʳ ʩ ʞʝʣʝʟʦʤ ʩʬʦʨʤʠʨʦʚʘʥʳ ʨʘʩʧʣʘʚʦʤ ʪʦʣʝʠʪ-ʙʘʟʘʣʴʪʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʧʦʚʳʰʝʥʥʦʡ ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʠ (ʜʦ 10-13 % MgO, ʧʨʠ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʷʭ 9 %), ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʤʤʳ ʞʝʣʝʟʘ (ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʘ 2% ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʚ ʦʙʳʯʥʳʭ ʪʨʘʧʧʘʭ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʝʚʦʜʝ 

ʯʘʩʪʠ ʩʠʣʠʢʘʪʥʦʛʦ ʞʝʣʝʟʘ ʚ ʥʫʣʴʚʘʣʝʥʪʥʫʶ ʬʦʨʤʫ ʚ ʭʦʜʝ ʤʝʪʘʣʣ-

ʩʠʣʠʢʘʪʥʦʡ ʣʠʢʚʘʮʠʠ ʚ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʛʣʫʙʠʥʥʦʡ ʢʘʤʝʨʝ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ ʠ ʪʘʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ  ʢʘʢ ʥʠʟʢʘʷ 

ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʥʦʩʪʠ ʞʝʣʝʟʘ (FeO/Fe2O3=1,95). ʇʦʚʳʰʝʥʥʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʳʯʥʳʭ ʪʨʘʧʧʦʚ ʩʦʜʝʨʞʘʥʠʷ Al 2O3 ʠ CaO ʦʪʨʘʞʘʶʪ 

ʥʘʢʦʧʣʝʥʠʝ ʠʭ ʚ ʨʘʥʥʝʤ ʧʣʘʛʠʦʢʣʘʟʝ. 

ʅʘʣʠʯʠʝ ʵʪʘʧʘ ʨʘʥʥʝʛʦ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʩʧʣʘʚʘ ʦʪʨʘʟʠʣʦʩʴ ʠ ʥʘ 

ʧʦʚʝʜʝʥʠʠ ʵʣʝʤʝʥʪʦʚ-ʧʨʠʤʝʩʝʡ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʜʦʣʝʨʠʪʘʭ 

ʨʘʥʥʝʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʣʠʚʠʥʘ ʠ ʧʠʨʦʢʩʝʥʘ ʦʙʫʩʣʦʚʠʣʦ ʨʦʩʪ ʩʦʜʝʨʞʘʥʠʡ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʩʠʜʝʨʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ Ni, Co, Cr. ɼʣʷ 

ʛʨʫʧʧʳ ʠʥʪʨʫʟʠʚʦʚ ʩ ʩʘʤʦʨʦʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʭʘʨʘʢʪʝʨʥʳ 

ʤʠʥʠʤʘʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʢʨʫʧʥʦʠʦʥʥʳʭ ʣʠʪʦʬʠʣʦʚ ï Rb, K, Ba, Th, U, 

ʚʳʩʦʢʦʟʘʨʷʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʨʫʧʧʳ ʪʠʪʘʥʘ ï Zr, Hf, Ta, Y, Nb. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʪʠʧʠʯʥʳʭ ʙʘʟʠʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩʫʤʤʘ ʨʝʜʢʠʭ 

ʟʝʤʝʣʴ (×REE=58,9-36,2 ʛ/ʪ) ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʙʣʠʟʢʠʭ ʦʪʥʦʰʝʥʠʷʭ 

(La/Yb)n. ʉʧʝʢʪʨʳ ʩʦʩʪʘʚʦʚ ʜʦʣʝʨʠʪʦʚ ʚʩʝʭ ʠʥʪʨʫʟʠʚʦʚ ʩ FeÜ-ʬʘʟʦʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳ, ʨʘʩʧʦʣʦʞʝʥʳ ʙʣʠʟʢʦ ʧʘʨʘʣʣʝʣʴʥʦ, ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʢʘʢʦʡ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤʳ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ (ʨʠʩʫʥʦʢ 1).  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ REE ʦʪʣʠʯʘʝʪʩʷ ʫʤʝʨʝʥʥʳʤ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝʤ 

(La/Yb)n=2,2-3,4, ʟʥʘʯʝʥʠʷ Eu/Eu* ʙʣʠʟʢʠ ʢ ʝʜʠʥʠʮʝ. ʅʘ ʩʧʘʡʜʝʨ-

ʜʠʘʛʨʘʤʤʘʭ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥ ʤʘʢʩʠʤʫʤ ʩʪʨʦʥʮʠʷ - ʭʘʨʘʢʪʝʨʥʳʡ 

ʧʨʠʟʥʘʢ ʠʥʪʨʫʟʠʚʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʨʘʩʧʣʘʚʦʤ, ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʤ ʚ 

ʜʦʢʘʤʝʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʨʘʥʥʝʤʘʛʤʘʪʠʯʝʩʢʦʛʦ 

ʚʳʩʦʢʦʢʘʣʴʮʠʝʚʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ. ʇʦʜʦʙʥʳʡ ʧʠʢ ʩʦʜʝʨʞʘʥʠʡ Sr ʥʘ 

ʩʧʝʢʪʨʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʳʯʥʳʭ ʪʨʘʧʧʦʚ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ʍʠʤʠʯʝʩʢʠʡ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʦʢʦʣʦʞʝʣʚʘʢʦʚʳʭ ʜʦʣʝʨʠʪʦʚ 

ʦʪʨʘʞʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ. ʇʦʯʪʠ ʥʘ 10 % 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ, ʢʘʢ ʟʘ ʩʯʝʪ ʧʨʠʩʫʪʩʪʚʠʷ 

ʤʝʣʴʯʘʡʰʠʭ ʢʘʧʣʝʚʠʜʥʳʭ ʟʝʨʝʥ ʥʫʣʴʚʘʣʝʥʪʥʦʛʦ ʤʝʪʘʣʣʘ, ʪʘʢ ʠ ʚ ʩʚʷʟʠ ʩ 

ʚʳʩʦʢʦʞʝʣʝʟʠʩʪʳʤʠ ʤʠʥʝʨʘʣʘʤʠ. ʉʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʴ ʜʦʣʝʨʠʪʦʚ (ʜʦ 11,3 % MgO). ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʨʦʣʴ 
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ʣʠʪʦʬʠʣʴʥʳʭ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ï SiO2, Al 2O3, CaO, Na2O, K2O. ɺʦʢʨʫʛ 

ʩʝʛʨʝʛʘʮʠʡ ʩʘʤʦʨʦʜʥʦʛʦ ʞʝʣʝʟʘ ʚʦ ʚʩʝʭ ʠʥʪʨʫʟʠʚʘʭ ʩʦʜʝʨʞʘʱʠʭ Fe-ʬʘʟʫ, 

ʧʦʩʪʦʷʥʥʦ ʦʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʣʴʬʠʜʥʳʭ ʤʠʥʝʨʘʣʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʦʩʥʦʚʥʦʤ ʧʠʨʨʦʪʠʥʦʤ ʠ ʭʘʣʴʢʦʧʠʨʠʪʦʤ.  ʇʘʨʘʣʣʝʣʴʥʦ 

ʠʜʝʪ ʩʥʠʞʝʥʠʝ ʩʠʜʝʨʦʬʠʣʴʥʳʭ (Ni, Co ʠ ʦʩʦʙʝʥʥʦ Cr), ʣʠʪʦʬʠʣʴʥʳʭ (Ba, 

Rb, Cs), ʚʳʩʦʢʦʟʘʨʷʜʥʳʭ (Zr, Hf, Ta, Y, Nb) ʠ REE. ʀʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʣʷʶʪ ʭʘʣʴʢʦʬʠʣʴʥʳʝ Cu, Zn, Mo, ʨʦʩʪ ʩʦʜʝʨʞʘʥʠʡ ʢʦʪʦʨʳʭ 

ʦʙʫʩʣʦʚʣʝʥ ʧʨʠʩʫʪʩʪʚʠʝʤ ʩʫʣʴʬʠʜʦʚ ʚ ʦʪʦʨʦʯʢʝ ʞʝʣʝʟʘ. ʉʪʨʦʥʮʠʡ ʠ 

ʝʚʨʦʧʠʡ, ʠʟʦʤʦʨʬʥʦ ʟʘʤʝʱʘʶʱʠʝ ʢʘʣʴʮʠʡ ʚ ʨʘʥʥʝʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʧʣʘʛʠʦʢʣʘʟʘʭ ʦʙʨʘʟʫʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʝ ʤʘʢʩʠʤʫʤʳ. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʜʦʣʝʨʠʪʘʭ ʠʥʪʨʫʟʠʚʦʚ ʩ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ 

ʩʘʤʦʨʦʜʥʦʛʦ ʞʝʣʝʟʘ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʢ 

ʭʦʥʜʨʠʪʫ [ʧʦ 5]. 

ʀʥʪʨʫʟʠʚʳ: 1 ï ʍʫʥʛʪʫʢʫʥʩʢʠʡ, 2 ï ʍʠʥʠʥʜʠʥʩʢʠʡ, 3 ï ʄʘʡʤʝʯʠʥʩʢʠʡ, 4 

ï ɸʡʭʘʣʴʩʢʠʡ, 5 ï ʦʢʦʣʦʞʝʣʚʘʢʦʚʳʡ ʜʦʣʝʨʠʪ, ɸʡʭʘʣʴʩʢʠʡ ʠʥʪʨʫʟʠʚ.  

 

3. ɺʳʚʦʜʳ 

ɾʝʣʝʟʦ ʩʧʦʩʦʙʥʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʤʥʦʛʠʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʩ 

ʥʠʤ ʨʘʩʪʚʦʨʳ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ. ʅʠʢʝʣʴ ʠ ʢʦʙʘʣʴʪ ʦʙʳʯʥʦ 

ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ Fe-ʬʘʟʝ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʠ ʜʘʞʝ ʚ ʦʪʜʝʣʴʥʳʭ 

ʠʥʪʨʫʟʠʚʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʠʭ ʠʥʪʝʨʤʝʪʘʣʣʠʜʳ ï ʪʝʪʨʘʪʵʥʠʪ, ʬʘʟʳ Co2Fe, ʠ 

ʜʨʫʛʠʝ. ɺ ʨʘʩʧʣʘʚʣʝʥʥʦʤ ʞʝʣʝʟʝ ʘʢʪʠʚʥʦ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʪʘʢʠʝ 

ʵʣʝʤʝʥʪʳ ʢʘʢ ʟʦʣʦʪʦ ʠ ʵʣʝʤʝʥʪʳ ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ, ʧʨʠ ʵʪʦʤ 

ʩʦʜʝʨʞʘʥʠʝ Au, Pt, Pd, Rh, Ru ʚ ʤʝʪʘʣʣʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʤʝʱʘʶʱʝʡ 

ʛʦʨʥʦʡ ʧʦʨʦʜʦʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʜʝʩʷʪʢʠ ʠ ʜʘʞʝ ʩʦʪʥʠ ʨʘʟ. ʂʨʦʤʝ 
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ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʘʩʧʣʘʚʣʝʥʥʦʤ ʞʝʣʝʟʝ ʙʘʟʠʪʦʚ ʘʢʪʠʚʥʦ 

ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ Ga, As, Sb, Sn, W, Mo, ʧʨʦʷʚʣʷʷ ʧʨʠ ʵʪʦʤ ʯʝʪʢʦ 

ʚʳʨʘʞʝʥʥʳʝ ʩʠʜʝʨʦʬʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. ʄʝʜʴ ʠ ʩʝʨʝʙʨʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʨʘʩʪʚʦʨʠʤʳ ʚ Ŭ-Fe. ʇʨʠ ʥʠʟʢʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʤʝʜʠ ʝʸ ʧʨʠʩʫʪʩʪʚʠʝ ʚ 

ʞʝʣʝʟʝ ʚ ʧʨʝʜʝʣʘʭ 0,1-0,3% ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʤʝʣʴʯʘʡʰʠʭ 

ʵʤʫʣʴʩʠʦʥʥʳʭ ʚʳʜʝʣʝʥʠʡ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ 

ʪʨʦʠʣʠʪʦʤ ʠʣʠ ʢʦʛʝʥʠʪʦʤ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʝʨʝʙʨʘ ʚ ʠʥʪʨʫʟʠʚʘʭ, 

ʚʤʝʱʘʶʱʠʭ ʞʝʣʚʘʢʠ ʞʝʣʝʟʘ, ʠ ʩʦʜʝʨʞʘʥʠʝ ʚ Fe-ʬʘʟʝ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʠʭ 

ʧʨʝʜʝʣʘʭ 0,1-0,2 ʛ/ʪ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʟʘʤʝʪʥʦʛʦ 

ʥʘʢʦʧʣʝʥʠʷ Ag ʚ ʞʝʣʝʟʝ ʠ ʩʝʨʝʙʨʦ ʪʘʢ ʞʝ ʢʘʢ ʤʝʜʴ ʦʙʨʘʟʫʝʪ ʚ ʥʝʤ 

ʤʝʣʴʯʘʡʰʠʝ ʵʤʫʣʴʩʠʦʥʥʳʝ ʚʳʜʝʣʝʥʠʷ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʢʘʟʫ ʀɻɸɹʄ ʉʆ ʈɸʅ ʠ ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ ˉ 18-45-140043 ʨ_ʘ. 
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THE VERCHOYNSK -CHUKCHI FOLDING REGION 

STRUCTURE 
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A.P. Karpinsky Russian Geological Research Institute, 74 Sredny ave., St. 

Petersburg, 199106, Russia 

 

Annotation. The issues of forming the structure of the 

Verkhoyansk-Chukchi folded region are considered. In its 

structure, become important large shear fracture zone along 

which the fragments are interpreted scale displacement 

structures. The Right-Aldan, Yano-Mom and South-Anyui fault 

zones limit laterally the allochthon pushed to the edge of the 

Siberian platform. This allochthon removed from modern 

Alazeya plateau under the influence of mantle diapir and moved 

in a northwesterly direction for about 350 km. 

 

1. ɺʚʝʜʝʥʠʝ 

ʀʩʪʦʨʠʯʝʩʢʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʵʚʦʣʶʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ɺʝʨʭʦʷʥʦ-ʏʫʢʦʪʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʨʘʟʥʳʭ 

ʧʦʟʠʮʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʚʘʣʠʨʫʶʪ ʚʦʟʟʨʝʥʠʷ ʚ ʢʦʥʮʝʧʮʠʷʭ 

ʧʣʝʡʪʪʝʢʪʦʥʠʢʠ, ʪʝʨʨʝʡʥʦʚʦʡ ʪʝʢʪʦʥʠʢʠ, ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʘʶʪ 

ʣʘʪʝʨʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺʳʷʚʣʝʥʠʝ 

ʧʝʨʝʤʝʱʝʥʠʡ, ʠʭ ʧʨʠʯʠʥ ʠ ʤʘʩʰʪʘʙʦʚ ʚʦʟʤʦʞʥʦ ʥʘ ʦʩʥʦʚʝ ʙʦʣʴʰʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʜʘʥʥʳʭ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʩʪʨʫʢʪʫʨʥʳʭ, 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ɺ ʩʦʩʪʘʚʝ ɺʝʨʭʦʷʥʦ-ʏʫʢʦʪʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ʗʥʦ-

ʂʦʣʳʤʩʢʘʷ, ʏʫʢʦʪʩʢʘʷ ʠ ɸʣʘʟʝʡʩʢʦ-ʆʣʦʡʩʢʘʷ ʩʠʩʪʝʤʳ, ʠʤʝʶʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʝ ʆʤʦʣʦʥʩʢʠʡ ʠ ʆʭʦʪʩʢʠʡ ʤʘʩʩʠʚʳ 

(ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʳ). ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʟʦʥʘʣʴʥʦʝ, ʙʣʠʟʢʦʝ ʢ 

ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʪʨʫʢʪʫʨ [2,5]. ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʮʝʥʪʨʝ ʦʙʣʘʩʪʠ ɸʣʘʟʝʡʩʢʘʷ ʟʦʥʘ, 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʧʦ ʢʨʘʷʤ ʨʘʟʣʦʤʘʤʠ. ɺ ʩʪʨʫʢʪʫʨʝ ʦʙʣʘʩʪʠ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʤʘʩʰʪʘʙʥʳʝ ʩʜʚʠʛʦʚʳʝ ʠ ʥʘʜʚʠʛʦʚʳʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʵʣʝʤʝʥʪʳ. ʀʭ ʧʨʠʩʫʪʩʪʚʠʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʝ ʣʘʪʝʨʘʣʴʥʳʝ 

ʧʝʨʝʤʝʱʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʦʩʘʜʦʯʥʦʡ ʦʙʦʣʦʯʢʠ. ʆʩʥʦʚʥʳʝ ʣʘʪʝʨʘʣʴʥʳʝ 

ʧʝʨʝʤʝʱʝʥʠʷ ʦʪʦʙʨʘʞʝʥʳ ʚ ʢʠʥʝʤʘʪʠʢʝ ʢʨʫʧʥʝʡʰʠʭ ʜʠʟʴʶʥʢʪʠʚʦʚ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʃʝʥʦ-ɸʣʜʘʥʩʢʠʡ (ʅʝʣʴʢʘʥʦ-ʂʳʣʣʘʭʩʢʩʢʠʡ) ʰʦʚʥʳʡ 

ʥʘʜʚʠʛ, ʣʝʚʦʩʪʦʨʦʥʥʠʝ ʇʨʘʚʦ-ɸʣʜʘʥʩʢʘʷ ʠ ʗʥʦ-ʄʦʤʩʢʘʷ, ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ 

ʖʞʥʦ-ɸʥʶʡʩʢʘʷ ʩʜʚʠʛʦʚʳʝ ʟʦʥʳ [6]. ʅʘʠʙʦʣʴʰʠʝ ʧʦ ʘʤʧʣʠʪʫʜʝ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤʫ ʬʣʘʥʛʫ ʦʙʣʘʩʪʠ, 

ʦʛʨʘʥʠʯʝʥʥʦʤʫ ʩ ʟʘʧʘʜʘ ʬʨʦʥʪʘʣʴʥʳʤʠ ʥʘʜʚʠʛʘʤʠ ʂʳʣʣʘʭʩʢʦʛʦ ʟʚʝʥʘ 

ʃʝʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʰʚʘ; ʢʦʤʧʣʝʢʩʳ ʧʦʨʦʜ ʢʨʘʝʚʳʭ ʩ ʟʘʧʘʜʘ ʘʥʪʠʢʣʠʥʦʨʠʝʚ 

ʗʥʦ-ʂʦʣʳʤʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘʜʚʠʥʫʪʳ ʥʘ ʚʦʩʪʦʯʥʳʡ ʢʨʘʡ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ. 

ʀʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʘʣʣʦʭʪʦʥ, 

ʩʤʝʱʝʥʥʳʡ ʩ ʧʣʦʱʘʜʠ ɸʣʘʟʝʡʩʢʦʡ ʟʦʥʳ, ʧʝʨʝʜʚʠʥʫʪʳʡ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

ʦʢʦʣʦ 350 ʢʤ ʠ ʥʘʜʚʠʥʫʪʳʡ ʥʘ ʬʦʨʣʘʥʜ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʊʳʣʦʚʫʶ 

ʯʘʩʪʴ ʵʪʦʛʦ ʦʛʨʦʤʥʦʛʦ ʩʯʝʰʫʝʥʥʦʛʦ ʘʣʣʦʭʪʦʥʘ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʇʦʣʦʫʩʥʝʥʩʢʦʝ ʠ, ʯʘʩʪʠʯʥʦ, ʊʘʩ-ʊʘʷʭʪʘʭʩʢʦʝ ʧʦʜʥʷʪʠʷ. ʈʦʜʠʥʘ 

ʇʦʣʦʫʩʥʝʥʩʢʦʛʦ ʠ ʊʘʩ-ʊʘʷʭʪʘʭʩʢʦʛʦ ʯʘʩʪʥʳʭ ʧʦʢʨʦʚʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʟʘʧʘʜʫ ʠ ʩʝʚʝʨʫ ʦʪ ʇʨʠʢʦʣʳʤʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʫʛʦʚʳʤ ʂʦʣʳʤʩʢʠʤ ʨʘʟʣʦʤʦʤ. ʇʦ ʬʣʘʥʛʘʤ ʧʦʢʨʦʚʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʇʨʘʚʦ-ɸʣʜʘʥʩʢʦʡ ʠ ʖʞʥʦ-ɸʥʶʡʩʢʦʡ 

ʩʜʚʠʛʦʚʳʤʠ ʟʦʥʘʤʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʇʨʘʚʦ-ɸʣʜʘʥʩʢʘʷ ʠ 

ʗʥʦ-ʄʦʤʩʢʘʷ ʟʦʥʳ ʷʚʣʷʶʪʩʷ ʢʨʘʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʣʦʱʘʜʥʦʡ ʩʜʚʠʛʦʚʦʡ 

ʦʙʣʘʩʪʠ, ʚʥʫʪʨʝʥʥʷʷ ʯʘʩʪʴ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʜʦʣʴʥʳʤʠ ʚʟʙʨʦʩʦ-

ʩʜʚʠʛʘʤʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʗʥʦ-ʂʦʣʳʤʩʢʦʡ ʩʠʩʪʝʤʳ. ʗʥʦ-ʄʦʤʩʢʘʷ 

ʩʜʚʠʛʦʚʘʷ ʟʦʥʘ ʦʙʨʘʟʦʚʘʥʘ ʩʝʨʠʝʡ ʧʘʨʘʣʣʝʣʴʥʳʭ ʠ ʢʫʣʠʩʦʦʙʨʘʟʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʜʚʠʛʦʚ ʠ ʚʟʙʨʦʩʦ-ʩʜʚʠʛʦʚ. ʅʠʞʥʝ-ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ 

ʪʦʣʱʠ ʆʤʫʣʝʚʩʢʦʛʦ ʠ ʊʘʩ-ʊʘʷʭʪʘʭʩʢʦʛʦ ʧʦʜʥʷʪʠʡ ʨʘʩʪʷʥʫʪʳ ʚʜʦʣʴ ʟʦʥʳ, 
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ʩʦʩʪʘʚʣʷʷ ʩʠʩʪʝʤʫ ʨʘʟʥʦʚʝʣʠʢʠʭ ʨʦʤʙʠʯʝʩʢʠʭ ʙʣʦʢʦʚ-ʜʫʧʣʝʢʩʦʚ. ʖʞʥʦ-

ɸʥʶʡʩʢʘʷ ʩʜʚʠʛʦʚʘʷ ʟʦʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʷʚʣʷʶʱʘʷʩʷ 

ʬʨʘʛʤʝʥʪʦʤ ʙʦʣʝʝ ʧʨʦʪʷʞʝʥʥʦʛʦ ʅʦʚʦʩʠʙʠʨʩʢʦ-ʏʫʢʦʪʩʢʦʛʦ ʧʦʷʩʘ 

ʨʘʟʣʦʤʦʚ, ʦʛʨʘʥʠʯʠʚʘʝʪ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʦʢʨʦʚ ʩ ʩʝʚʝʨʘ. ɺ ʩʪʨʫʢʪʫʨʝ ʟʦʥʳ 

ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʘʚʳʝ ʩʜʚʠʛʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʧʨʠʩʜʚʠʛʦʚʳʤʠ ʩʞʘʪʳʤʠ ʩʢʣʘʜʢʘʤʠ ʠ ʧʨʘʚʳʤʠ ʵʰʝʣʦʥʘʤʠ ʪʨʝʱʠʥ 

ʩʢʘʣʳʚʘʥʠʷ. 

ʆʙʦʩʥʦʚʘʥʠʝʤ ʚʝʨʩʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʢʨʦʚʘ ʷʚʣʷʶʪʩʷ 

ʨʘʟʨʳʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɸʣʘʟʝʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʠ ʤʝʟʦʟʦʡʩʢʠʭ ʩʪʨʫʢʪʫʨʥʦ-

ʬʘʮʠʘʣʴʥʳʭ ʟʦʥ, ʩʪʨʦʝʥʠʝ ɸʣʘʟʝʡʩʢʦʡ ʟʦʥʳ, ʧʦʚʳʰʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʝʝ 

ʧʦʨʦʜ [4], ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʠʥʥʳʤ ʛʦʨʠʟʦʥʪʘʤ, ʚʝʨʦʷʪʥʦ, 

ʦʩʥʦʚʘʥʠʶ ʩʤʝʱʝʥʥʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʍʘʨʘʢʪʝʨ ʩʪʨʫʢʪʫʨ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʝʬʦʨʤʘʮʠʷʭ ʚ ʫʩʣʦʚʠʷʭ ʩʞʘʪʠʷ, ʦ ʩʤʝʱʝʥʠʷʭ ʧʦ 

ʤʝʞʧʣʘʩʪʦʚʳʤ ʧʣʦʩʢʦʩʪʷʤ ʩʢʦʣʴʞʝʥʠʷ ʠ ʚʟʙʨʦʩʦʚʳʤ ʪʨʝʱʠʥʘʤ. 

ɸʣʘʟʝʡʩʢʘʷ ʟʦʥʘ ʚ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴʶ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʜʝʥʫʜʘʮʠʠ, ʛʜʝ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʦʙʨʘʟʫʶʪ ʢʦʤʙʠʥʘʮʠʶ ʩʨʳʚʘ, 

ʩʪʫʧʝʥʯʘʪʳʭ ʚʟʙʨʦʩʦʚ ʠ ʧʦʧʝʨʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʜʦʙʥʦ ʨʝʙʨʠʩʪʦʩʪʠ ʠ 

ʰʪʨʠʭʦʚʢʝ ʛʨʦʤʘʜʥʦʛʦ ʟʝʨʢʘʣʘ ʩʢʦʣʴʞʝʥʠʷ. ʇʝʨʝʤʝʱʝʥʠʝ ʧʦʢʨʦʚʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʯʘʣʦʩʴ ʚ 

ʜʦʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦʝ ʚʨʝʤʷ. ʇʨʝʨʳʚʠʩʪʦʝ ʜʚʠʞʝʥʠʝ ʤʘʩʩ ʧʨʦʠʩʭʦʜʠʣʦ, 

ʦʯʝʚʠʜʥʦ, ʥʘ ʬʦʥʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʜʝʬʦʨʤʘʮʠʠ, ʥʝʩʦʛʣʘʩʠʷ ʠ ʦʣʠʩʪʦʩʪʨʦʤʳ ʚ ʦʪʣʦʞʝʥʠʷʭ ʗʥʦ-ʂʦʣʳʤʩʢʦʡ 

ʩʠʩʪʝʤʳ. ʉʪʦʣʴ ʛʨʘʥʜʠʦʟʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʳʣʠ 

ʠʥʠʮʠʠʨʦʚʘʥʳ ʛʣʫʙʠʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʚʥʝʜʨʝʥʠʝʤ ʤʘʥʪʠʡʥʦʛʦ ʜʠʘʧʠʨʘ 

[3]. ʅʘʧʨʷʞʝʥʠʷ ʚ ʥʠʞʥʝʤ ʩʪʨʫʢʪʫʨʥʦʤ ʵʪʘʞʝ ʚ ʘʢʪʠʚʥʫʶ ʩʪʘʜʠʶ 

ʨʘʟʚʠʪʠʷ ʜʠʘʧʠʨʘ ʚʳʟʚʘʣʠ ʨʘʩʩʣʦʝʥʠʝ ʠ ʩʤʝʱʝʥʠʝ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ, 

ʦʙʱʠʡ ʧʦʜʴʝʤ ʫʯʘʩʪʢʘ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʚ ʩʤʝʥʝ ʦʢʝʘʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʤʦʨʩʢʠʤʠ ʤʝʣʢʦʚʦʜʥʳʤʠ, ʚ ʤʘʣʳʭ ʤʦʱʥʦʩʪʷʭ 

(ʧʝʨʤʩʢʠʭ, ʪʨʠʘʩʦʚʳʭ) ʦʪʣʦʞʝʥʠʡ, ʚ ʥʝʧʦʣʥʦʪʝ ʨʘʟʨʝʟʦʚ. ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʝʥ ʤʝʭʘʥʠʟʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʢʦʣʴʞʝʥʠʷ, ʚʦʟʤʦʞʥʦ, ʩ ʫʯʘʩʪʠʝʤ 

ʚʦʣʥʳ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʦʜʥʷʪʠʡ [1]. ɼʚʠʞʝʥʠʝ ʦʪʩʣʦʠʚʰʠʭʩʷ ʤʘʩʩ 

ʧʦʣʫʯʠʣʦ ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʩʨʝʜʳ ʥʘ ʬʦʨʤʫ 

ʜʠʘʧʠʨʘ ʠ ʠʟ-ʟʘ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʚʦʩʪʦʢʝ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʛʦ ʆʤʦʣʦʥʩʢʦʛʦ 

ʤʘʩʩʠʚʘ (ʤʝʪʘʤʦʨʬʦʛʝʥʥʦʛʦ ʩʚʦʜʘ); ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʪʝʢʪʦʥʠʯʝʩʢʠʡ 

ʧʦʢʨʦʚ ʩʤʝʩʪʠʣʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
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3. ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʢʘʟʘʥʥʳʡ ʩʮʝʥʘʨʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʦʚʝʨʷʝʪʩʷ ʧʫʪʝʤ 

ʧʘʣʠʥʩʧʘʩʪʠʯʝʩʢʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʚʦʟʚʨʘʱʝʥʠʝʤ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʢʨʦʚʘ. ʕʪʦ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʪʘʢ ʢʘʢ ʧʣʦʱʘʜʠ 

ʧʝʨʝʢʨʳʪʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ɸʣʘʟʝʡʩʢʦʡ ʟʦʥʳ ʚʧʦʣʥʝ 

ʩʦʧʦʩʪʘʚʠʤʳ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʭʝʤʘ ʚʦʩʩʦʟʜʘʝʪ ʢʠʥʝʤʘʪʠʢʫ ʜʚʠʞʝʥʠʡ ʧʦ 

ʦʩʥʦʚʥʳʤ ʨʘʟʣʦʤʥʳʤ ʟʦʥʘʤ ʠ ʩʥʠʤʘʝʪ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʚ ʧʦʥʠʤʘʥʠʠ 

ʧʨʠʨʦʜʳ ʠ ʩʪʨʦʝʥʠʷ ʢʨʫʧʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʥʝʡ ʟʘʢʦʥʦʤʝʨʥʦ ʩʦʯʝʪʘʶʪʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʦʪʩʪʘʠʚʘʝʤʳʝ ʚ ʨʘʤʢʘʭ ʧʦʟʠʮʠʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʣʠʤʦʩʪʠ 

ʠ ʨʘʩʩʣʦʝʥʥʦʩʪʠ ʣʠʪʦʩʬʝʨʳ, ʪʝʨʨʝʡʥʦʚʦʡ ʪʝʢʪʦʥʠʢʠ. 
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Annotation. The mineral and geochemical composition of the 

ultra-potassium rock of the Tomtor complex of alkaline rocks and 

carbonatites was first studied. The values of ŭ
13
ʉ, ŭ

18
O, 

87
Sr/

86
Sr 

were determined. 
40

Ar/
39

Ar dating using the stepwise heating 

method indicates an age of 323.5Ñ3.9 Ma. 

 

1. ɺʚʝʜʝʥʠʝ 

ʋʣʴʪʨʘʢʘʣʠʝʚʳʝ ʧʦʨʦʜʳ, ʩʦʩʪʦʷʱʠʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 90 % ʠʟ ʢʘʣʠʝʚʦʛʦ 

ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ (KFsp), ʠʟʚʝʩʪʥʳ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʦʚ ʰʝʣʦʯʥʳʭ ʧʦʨʦʜ ʠ 

ʢʘʨʙʦʥʘʪʠʪʦʚ, ʘʩʩʦʮʠʘʮʠʷʭ ʱʝʣʦʯʥʳʭ ʢʘʣʴʜʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ [1, 2] ʠ ʚ 

ʚʠʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʪʝʣ [3]. ʉʦʛʣʘʩʥʦ ʠʟʚʝʩʪʥʦʡ ʩʭʝʤʝ [1], ʧʦʨʦʜʳ 

ʬʦʨʤʠʨʫʶʪ ʜʘʡʢʠ ʥʘ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʩʪʘʥʦʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʱʝʣʦʯʥʳʭ 

ʧʦʨʦʜ ʠ ʢʘʨʙʦʥʘʪʠʪʦʚ, ʷʚʣʷʶʪʩʷ ʢʦʥʝʯʥʳʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ ʧʨʦʮʝʩʩʦʚ 
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ʬʝʥʠʪʠʟʘʮʠʠ. ʅʝʜʘʚʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʢʘʟʳʚʘʶʪ 

ʭʦʨʦʰʫʶ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʢʘʣʠʷ ʚ ʢʘʨʙʦʥʘʪʠʪʦʚʦʤ ʨʘʩʧʣʘʚʝ [4]. 

ʊʦʤʪʦʨʩʢʠʡ ʢʦʤʧʣʝʢʩ (ʊʂ) ʠʟʚʝʩʪʝʥ ʫʥʠʢʘʣʴʥʳʤʠ ʪʦʥʢʦʩʣʦʠʩʪʳʤʠ Nb-

REE ʨʫʜʘʤʠ [5]. ʊʦʤʪʦʨʩʢʘʷ ʢʦʣʴʮʝʚʘʷ ʠʥʪʨʫʟʠʷ ʧʨʦʨʳʚʘʝʪ ʠʟʚʝʩʪʥʷʢʠ, 

ʜʦʣʦʤʠʪʳ, ʪʝʨʨʠʛʝʥʥʳʝ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʧʦʨʦʜʳ NP1-NP3 ʚʦʟʨʘʩʪʘ ʠ 

ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ (P), ʤʦʨʩʢʠʤʠ (J) ʠ ʨʳʭʣʳʤʠ (Q) 

ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʊʂ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʠ ʜʚʫʭ ʢʨʫʧʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ï ʜʨʝʚʥʝʛʦ 

ʋʜʞʠʥʩʢʦʛʦ ʘʚʣʘʢʦʛʝʥʘ (~1074 ʤʣʥ ʣʝʪ) [6] ʠ ʄʦʣʦʜʦ-ʧʦʧʠʛʘʡʩʢʦʛʦ 

ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʥʝʰʥʝʝ ʢʦʣʴʮʦ ʊʂ 

ʩʣʦʞʝʥʦ ʱʝʣʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʂʘʨʙʦʥʘʪʠʪʦʚʦʝ ʷʜʨʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʧʦʨʦʜʘʤʠ ʜʚʫʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʜʝʨʞʘʥʠʷ Nb ʠ REE 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʙʝʟʨʫʜʥʳʝ ʠ ʨʫʜʥʳʝ. ʇʦʨʦʜʳ ʢʘʨʙʦʥʘʪʠʪʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʦʪʜʝʣʝʥʳ ʦʪ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ ʨʝʘʢʮʠʦʥʥʦʡ ʢʘʡʤʦʡ KFsp-

ʩʣʶʜʠʩʪʳʭ (Ñ ʘʧʘʪʠʪ, ʢʘʣʴʮʠʪ) ʧʦʨʦʜ (ʬʝʥʠʪʦʚ). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʦʨʦʜ, ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʢʘʨʙʦʥʘʪʠʪʘʭ, ʦʧʠʩʘʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʢʘʢ 

ʣʘʪʝʨʠʪʥʘʷ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ [7]. ʇʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʨʘʩʪʘ ʧʦʨʦʜ 

ʊʂ ʧʨʝʜʧʦʣʘʛʘʣʠ ʙʦʣʝʝ 8 ʵʪʘʧʦʚ ʚ ʠʥʪʝʨʚʘʣʝ 810-240 ʤʣʥ ʣʝʪ [8]. ʅʘʜʸʞʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦ 2 ʦʩʥʦʚʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʵʪʘʧʘ ~ 700 ʠ ~400 ʤʣʥ ʣʝʪ [9]. 

ɸʚʪʦʨʘʤʠ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʘ ʫʣʴʪʨʘʢʘʣʠʝʚʘʷ ʧʦʨʦʜʘ ʚ ʊʂ, ʠʩʩʣʝʜʦʚʘʥ ʝʝ 

ʤʠʥʝʨʘʣʴʥʳʡ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚʳ, ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ŭ
13
ʉ, ŭ

18
O, 

87
Sr/

86
Sr, ʇʨʦʚʝʜʝʥʦ 

40
Ar/

39
Ar ʜʘʪʠʨʦʚʘʥʠʝ.  

 

2. ʈʝʟʫʣʴʪʘʪʳ 

ʋʣʴʪʨʘʢʘʣʠʝʚʘʷ ʧʦʨʦʜʘ ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʦʡ 324 (ʫʯʘʩʪʦʢ ʖʞʥʳʡ). ʇʦʜ 

ʶʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʟʘʣʝʛʘʶʪ ʧʣʦʪʥʳʝ, ʤʘʩʩʠʚʥʳʝ ʥʝ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʝ ʨʘʥʝʝ ʧʦʨʦʜʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ REE ʜʦ 8 % (29.7-34 ʤ). 

ʅʠʞʝ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʠʣʴʥʦ ʢʘʦʣʠʥʠʟʠʨʦʚʘʥʥʘʷ ʚʳʚʝʪʨʝʣʘʷ ʧʦʨʦʜʘ, ʚ 

ʢʦʪʦʨʦʡ ʨʘʩʧʦʟʥʘʝʪʩʷ ʠʩʭʦʜʥʘʷ ʧʦʨʬʠʨʦʚʘʷ ʪʝʢʩʪʫʨʘ. ɺ ʠʥʪʝʨʚʘʣʝ 47-62 ʤ 

ʩʢʚʘʞʠʥʘ ʚʩʢʨʳʚʘʝʪ ʩʝʨʫʶ ʧʦʨʬʠʨʦʚʫʶ ʧʦʨʠʩʪʫʶ ʧʦʨʦʜʫ. ʇʦʨʬʠʨʦʚʳʝ 

ʚʳʜʝʣʝʥʠʷ ʠ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʧʦʨʦʜʳ ʩʣʦʞʝʥʘ KFsp. ʂʨʫʧʥʳʝ (8Ĭ1.5 ʤʤ) 

ʧʦʨʬʠʨʦʚʳʝ ʚʳʜʝʣʝʥʠʷ KFsp ʜʚʘʞʜʳ ʩʜʚʦʡʥʠʢʦʚʘʥʳ. ʍʦʨʦʰʦ 

ʚʳʜʝʣʷʶʪʩʷ ʢʨʫʧʥʳʝ ʘʛʨʝʛʘʪʳ ʦʢʩʠʜʦʚ Ti ʯʝʨʥʦʛʦ ʮʚʝʪʘ, ʢʨʘʷ ʠʥʜʠʚʠʜʦʚ 

ʦʙʦʛʘʱʝʥʳ Nb (ʜʦ 10 ʤʘʩ. %), ʩʦʜʝʨʞʘʪ ʚʢʣʶʯʝʥʠʷ Nb-ʤʠʥʝʨʘʣʘ <5 ʤʢʤ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʢʘʢ ʬʝʨʩʤʠʪ (ʩ ʧʨʠʤʝʩʴʶ 0.97 

ʤʘʩ. % Ta, 0.65 ʤʘʩ. % Sr, 1.45 ʤʘʩ.% U). ɸʢʮʝʩʩʦʨʥʳʝ Ce-ʙʘʩʪʥʝʟʠʪ, Ce-

ʤʦʥʘʮʠʪ ʠ ʢʘʣʴʮʠʪ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʣʦʩʪʷʤ. ɺ ʢʨʫʧʥʳʭ ʢʨʠʩʪʘʣʣʘʭ KFsp 

ʥʘʙʣʶʜʘʶʪʩʷ ʚʢʣʶʯʝʥʠʷ ʙʘʨʠʪʘ (<5 ʤʢʤ), ʩʪʨʦʥʮʠʦʥʠʪʘ ʠ ʙʘʩʪʥʝʟʠʪʘ. 
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KFsp ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʯʘʩʪʠʯʥʦ ʟʘʤʝʱʘʝʪʩʷ ʤʫʩʢʦʚʠʪʦʤ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʘ ʫʩʪʘʥʦʚʣʝʥʦ ʚʥʫʪʨʠ ʧʦʨʬʠʨʦʚʳʭ ʚʳʜʝʣʝʥʠʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʟʘʤʝʱʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝ Al2O3 ʚ ʧʦʨʦʜʝ ʚʳʰʝ, ʯʝʤ ʚ KFsp (22.4 

ʧʨʦʪʠʚ 18.4 ʤʘʩ. %), ʘ SiO2 - ʥʠʞʝ (55.7 ʧʨʦʪʠʚ 65 ʤʘʩ. %). 

ʋʣʴʪʨʘʢʘʣʠʝʚʘʷ ʧʦʨʦʜʘ ʊʦʤʪʦʨʘ ʦʙʦʛʘʱʝʥʘ Ti, ʪʘʢʞʝ, ʢʘʢ ʠ ʧʦʨʦʜʳ 

ʊʠʤʘʥʩʢʦʛʦ ʢʨʷʞʘ [3]. ʉʦʜʝʨʞʘʥʠʝ REE2O3 ʩʦʩʪʘʚʣʷʝʪ 0.22 %, LREE 

ʨʝʟʢʦ ʧʨʝʦʙʣʘʜʘʶʪ. ʇʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʫʣʴʪʨʘʢʘʣʠʝʚʘʷ ʧʦʨʦʜʘ ʙʣʠʞʝ ʢ REE-ʢʘʨʙʦʥʘʪʠʪʘʤ, ʯʝʤ ʢ KFsp-

ʩʣʶʜʠʩʪʳʤ ʧʦʨʦʜʘʤ (ʬʝʥʠʪʘʤ), ʩʣʘʛʘʶʱʠʤ ʢʦʣʴʮʦ ʚʦʢʨʫʛ 

ʢʘʨʙʦʥʘʪʠʪʦʚʦʛʦ ʷʜʨʘ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʨʦʟʨʘʯʥʳʝ ʩʧʘʡʥʳʝ ʚʳʢʦʣʢʠ 

ʧʦʨʬʠʨʦʚʳʭ ʚʳʜʝʣʝʥʠʡ KFsp. ɼʘʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ 

ʩʪʫʧʝʥʯʘʪʦʛʦ ʥʘʛʨʝʚʘ [10]. ɺ ʚʦʟʨʘʩʪʥʦʤ ʩʧʝʢʪʨʝ (ʨʠʩʫʥʦʢ 1) ʚʳʜʝʣʷʝʪʩʷ 

ʥʘʜʝʞʥʦʝ ʧʣʘʪʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ 70% ʚʳʜʝʣʝʥʥʦʛʦ 
39
Ar ʠ ʚʦʟʨʘʩʪʦʤ 

323.5Ñ3.9 ʤʣʥ ʣʝʪ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʘʷ ʜʘʪʠʨʦʚʢʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʨʘʩʪʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʣʴʪʨʘʢʘʣʠʝʚʦʡ ʧʦʨʦʜʳ. ɺ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʣʘʪʦ ʠʟ 

ʜʚʫʭ ʩʪʫʧʝʥʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʟʥʘʯʝʥʠʝʤ 220 ʤʣʥ ʣʝʪ. ʕʪʦ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʝʨʤʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʠʟʦʪʦʧʥʫʶ ʩʠʩʪʝʤʫ 

ʤʠʥʝʨʘʣʘ ʚʦ ʚʨʝʤʷ ʧʦʟʜʥʝʛʦ ʩʦʙʳʪʠʷ.  

 

 

ʈʠʩʫʥʦʢ 1. ʈʝʟʫʣʴʪʘʪʳ 
40

Ar/
39
Ar ʜʘʪʠʨʦʚʘʥʠʷ 

ʤʝʪʦʜʦʤ ʩʪʫʧʝʥʯʘʪʦʛʦ 

ʧʨʦʛʨʝʚʘ ʜʣʷ 

ʧʦʨʬʠʨʦʚʳʭ ʚʳʜʝʣʝʥʠʡ 

ʢʘʣʠʝʚʦʛʦ ʧʦʣʝʚʦʛʦ 

ʰʧʘʪʘ. 

 

ɿʥʘʯʝʥʠʷ ŭ
13

C (-14.2ă) ʠ ŭ
18

O (22.4 ă) ʢʘʨʙʦʥʘʪʦʚ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ 

ʫʣʴʪʨʘʢʘʣʠʝʚʦʡ ʧʦʨʦʜʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʤ ʫʯʘʩʪʠʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʠ, ʚʦʟʤʦʞʥʦ, ʚʦ ʚʨʝʤʷ 

ʧʦʟʜʥʝʛʦ ʩʦʙʳʪʠʷ (220 ʤʣʥ ʣʝʪ). ʇʝʨʚʠʯʥʳʡ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʩʪʨʦʥʮʠʷ 

ʫʣʴʪʨʘʢʘʣʠʝʚʦʡ ʧʦʨʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 0.70449+/-10, ʯʪʦ ʚʳʰʝ, ʯʝʤ (
87

Sr/
86

Sr) 

ʢʘʨʙʦʥʘʪʠʪʦʚ (ʧʦ ʥʘʰʠʤ ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʜʘʥʥʳʤ ~ 0.7032), ʠ ʚʳʰʝ, 

ʯʝʤ (
87

Sr/
86

Sr)0 ʨʫʜʥʳʭ ʛʦʨʠʟʦʥʪʦʚ (0.70371-0.70421 [11]). 
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3. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ˉ 18-17-00120 ʈʅʌ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ 

ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʎʂʇ ʄʥʦʛʦʵʣʝʤʝʥʪʥʳʭ ʠ ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʆ ʈɸʅ. 
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Annotation. The Timpton-Uchur block which located on the 

territory of South Yakutia was researched. It had a special focus 

on  Gonam earthquake which was 4th of January, 2014 with 

magnitude MS=5.7. The analysis of seismic and geophysical 

fields and statistical calculation earthquakeôs parameters and its 

aftershocks was pursued.  

 

1. ɺʚʝʜʝʥʠʝ 

ʉʦʛʣʘʩʥʦ ʢʘʨʪʘʤ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʆʉʈ-2015 ʖʞʥʘʷ ʗʢʫʪʠʷ 

ʷʚʣʷʝʪʩʷ  ʥʘʠʙʦʣʝʝ ʩʝʡʩʤʦʦʧʘʩʥʦʡ ʯʘʩʪʴʶ ʪʝʨʨʠʪʦʨʠʠ ʈʉ(ʗ).  

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʜʝʩʴ ʜʝʡʩʪʚʫʝʪ ʩʝʪʴ ʠʟ 8 ʮʠʬʨʦʚʳʭ 

ʩʝʡʩʤʦʩʪʘʥʮʠʡ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʚʩʝ ʩʦʙʳʪʠʷ, ʥʘʯʠʥʘʷ ʩ ʄÓ2. 

ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ 

ʟʘʩʝʯʝʢ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ WSG. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʵʪʦʪ 

ʨʝʛʠʦʥ ʘʢʪʠʚʥʦ ʦʩʚʘʠʚʘʝʪʩʷ: ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʜʦʙʳʯʝ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʜʝʡʩʪʚʫʶʪ  ʥʝʬʪʝʧʨʦʚʦʜ ɺʉʊʆ, ʛʘʟʦʧʨʦʚʦʜ çʉʠʣʘ 

ʉʠʙʠʨʠè, ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ ʠ ʜʨ., ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʜʨʫʛʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ 

ʛʨʘʞʜʘʥʩʢʠʝ ʦʙʲʝʢʪʳ, ʧʦʵʪʦʤʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʫʪʦʯʥʝʥʠʝ  

ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ  ʢʨʫʧʥʳʭ 
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ʟʝʤʣʝʪʨʷʩʝʥʠʡ: ʧʨʠʯʠʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ʘʥʘʣʠʟʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʦʙʳʪʠʡ ʷʚʣʷʝʪʩʷ ɻʦʥʘʤʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʣʦʢʘʣʠʟʦʚʘʥʦ ʚ ʊʠʤʧʪʦʥʦ-ʋʯʫʨʩʢʦʤ ʙʣʦʢʝ.  

 

2. ʉʝʡʩʤʠʯʥʦʩʪʴ, ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ  

ʀʟʫʯʘʝʤʳʡ ʨʘʡʦʥ ʪʷʛʦʪʝʝʪ ʢ ɸʣʜʘʥʩʢʦʤʫ ʥʘʛʦʨʴʶ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠ 

ʫʩʣʦʚʥʦ ʦʧʦʷʩʘʥ ʜʦʣʠʥʘʤʠ ʨʝʢ ʊʠʤʧʪʦʥ, ɸʣʜʘʥ ʠ ʋʯʫʨ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʬʨʘʛʤʝʥʪ ɸʣʜʘʥʦ-ʋʯʫʨʩʢʦʛʦ ʧʣʘʪʦ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʝʥ ʩ ʟʘʧʘʜʘ ʠ ʚʦʩʪʦʢʘ 

ï ʊʳʨʢʘʥʜʠʥʩʢʠʤ, ʋʯʫʨʩʢʠʤ ʨʘʟʣʦʤʘʤʠ, ʘ ʩ ʶʛʘ ʩʠʩʪʝʤʦʡ ʧʨʝʜʩʪʘʥʦʚʳʭ 

ʥʘʜʚʠʛʦʚ. ɿʜʝʩʴ ʚʳʜʝʣʷʝʪʩʷ ʨʷʜ ʛʦʨʥʳʭ ʧʦʜʥʷʪʠʡ ʚʳʩʦʪʦʡ 1500ï2300 ʤ 

ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ [1].  

ʂ ʛʣʘʚʥʳʤ ʩʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʠʤʠ ʩʪʨʫʢʪʫʨʘʤ ʦʪʥʦʩʷʪʩʷ: ʀʜʞʝʢʩʢʠʡ, 

ɻʦʥʘʤʩʢʠʡ, ʊʳʨʢʘʥʜʠʥʩʢʠʡ ʠ ʜʨʫʛʠʝ ʥʘʨʫʰʝʥʠʷ, ʦʙʨʘʟʫʶʱʠʝ ʩʠʩʪʝʤʳ 

ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʩ ʦʧʝʨʷʶʱʠʤʠ ʨʘʟʨʳʚʘʤʠ. ʉʘʤʳʤ 

ʧʨʦʪʷʞʝʥʥʳʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʨʘʟʣʦʤʦʤ ʷʚʣʷʝʪʩʷ ʊʳʨʢʘʥʜʠʥʩʢʠʡ 

ʜʠʟʲʶʥʢʪʠʚ, ʢʦʪʦʨʳʡ  ʨʘʟʚʠʚʘʣʩʷ, ʥʘʯʠʥʘʷ ʩ ʘʨʭʝʷ, ʠ ʥʝ ʧʦʪʝʨʷʣ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʆʥ ʧʨʠʤʳʢʘʝʪ ʢ 

ʮʝʥʪʨʘʣʴʥʦʤʫ ʬʨʘʛʤʝʥʪʫ ʉʪʘʥʦʚʦʛʦ ʰʚʘ ʩ ʩʝʚʝʨʘ ʚ  ʩʦʩʪʘʚʝ ʩʠʩʪʝʤʳ ʠʟ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʩʜʚʠʛʦʚ [1], ʢʦʪʦʨʳʝ ʦʪʯʝʪʣʠʚʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʢʘʨʪʝ 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʷ ȹʊ [2] ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʢʘʨʪʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʷ ȹg ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ [2], ʢʦʪʦʨʘʷ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

4 ʷʥʚʘʨʷ 2014 ʛ. ʚ ʜʦʣʠʥʝ ʨ. ɻʦʥʘʤ ʧʨʦʠʟʦʰʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʄ=5,7 ʩ 

ʛʣʫʙʠʥʦʡ ʦʯʘʛʘ h=10 ʢʤ, ʢʦʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʝʨʠʝʡ ʘʬʪʝʨʰʦʢʦʚ 

(N=92). ʇʦʚʪʦʨʥʳʝ ʪʦʣʯʢʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʛʣʫʙʠʥʘʭ h=2-26ʢʤ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ ʟʜʝʩʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 60 ʢʤ [3], ʪʦ 

ʵʪʠ ʩʦʙʳʪʠʷ  ʷʚʣʷʶʪʩʷ ʢʦʨʦʚʳʤʠ ʪ.ʢ. ʧʨʦʠʟʦʰʣʠ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ. ɺ ʪʝʯʝʥʠʠ ʛʦʜʘ ʥʘʙʣʶʜʘʣʦʩʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʊʘʢ ʚ ʷʥʚʘʨʝ ʦʪʤʝʯʘʝʪʩʷ ʧʠʢ ʠʭ ʢʦʣʠʯʝʩʪʚʘ 

(N=51), ʧʨʦʠʟʦʰʝʜʰʠʭ ʩʣʝʜʦʤ ʟʘ ʛʣʘʚʥʳʤ ʪʦʣʯʢʦʤ. ʕʧʠʮʝʥʪʨʳ 

ʘʬʪʝʨʰʦʢʦʚ ʟʘʥʠʤʘʶʪ ʧʣʦʱʘʜʴ 1900 ʢʤ
2
 ʩ ʰʠʨʠʥʦʡ ʜʦ 29 ʢʤ ʠ ʜʣʠʥʦʡ ʜʦ 

65 ʢʤ. ɺʩʷ ʵʧʠʮʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ ʪʷʛʦʪʝʝʪ ʢ ʊʳʨʢʘʥʜʠʥʩʢʦʤʫ ʨʘʟʣʦʤʫ ʠ 

ʣʦʢʘʣʠʟʦʚʘʥʘ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʛʨʘʜʠʝʥʪʘ ʩʢʦʨʦʩʪʝʡ ʥʦʚʝʡʰʠʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ  ʜʚʠʞʝʥʠʡ (Ó2*10
-9
 ʛʦʜ

-1
) [5]. ʅʘʠʙʦʣʴʰʠʡ 

ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ 6 ʙʘʣʣʦʚ ʟʘʤʝʯʝʥ ʚ ʧʦʩ. ʕʣʴʛʘ, 
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ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 120 ʢʤ ʦʪ ʵʧʠʮʝʥʪʨʘ. çʆʙʣʘʢʦè ʘʬʪʝʨʰʦʢʦʚ 

ʨʘʩʧʨʦʩʪʨʘʥʷʣʦʩʴ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʘʚʥʦʛʦ 

ʪʦʣʯʢʘ. ʋʩʪʘʥʦʚʣʝʥʳ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʝʡʩʤʠʯʥʦʩʪʴʶ, ʨʘʟʣʦʤʥʦʡ 

ʪʝʢʪʦʥʠʢʦʡ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʧʦʣʷʤʠ. 

 

3. ɺʳʚʦʜʳ 

ʇʨʠʨʦʜʘ ɻʦʥʘʤʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʝʛʦ ʘʬʪʝʨʰʦʢʦʚ ʦʙʫʩʣʦʚʣʝʥʘ 

ʨʘʟʨʷʜʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʛʨʘʥʠʮʝ ɽʚʨʘʟʠʡʩʢʦʡ ʠ 

ɸʤʫʨʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪ ʚ ʩʣʝʜʩʪʚʠʠ ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ  

ʜʚʠʞʝʥʠʡ, ʚ ʧʨʝʜʝʣʘʭ ʎʝʥʪʨʘʣʴʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʠ ʊʠʤʧʪʦʥʦ-ʋʯʫʨʩʢʦʛʦ 

ʙʣʦʢʦʚ 1-ʛʦ ʧʦʨʷʜʢʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʘʬʪʝʨʰʦʢʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʢʘʟʳʚʘʝʪʩʷ ʚʳʩʦʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʙʣʦʢʘ ʠ ʝʛʦ ʧʦʚʳʰʝʥʥʳʡ ʩʝʡʩʤʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ. 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ ʛʦʩʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ  0381ï2020ï

0001, ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʧʨʦʝʢʪ 19ï05ï00062. 
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PHYLOGENY OF THE GENUS JAKUTOPRODUCTUS OF 

THE VERKHOYANSK REGION  
Viktor Makoshin  
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Annotation. As a result of the study of the extensive material of 

the Jakutoproductus collected in the reference sections of the 

Verkhoyansk Region, a scheme of the alleged phylogenetic 

development based on morphological changes was developed. 

The species Jakutoproductus tatjanae Abramov et Grigorjeva is 

the parent species for three phylogenetic branches developing in 

parallel: J. tatjanae Ÿ J. protoverkhoyanicus Ÿ J. talchanensis; 

J. tatjanae Ÿ J. verkhoyanicus Ÿ J. lenensis Ÿ J. insignis Ÿ J. 

terechovi Ÿ J. rugosus ʠ J. tatjanae Ÿ J. crassus. 

 

1. ɺʚʝʜʝʥʠʝ 

ʇʨʦʜʫʢʪʠʜʳ ʨʦʜʘ Jakutoproductus ʭʦʨʦʰʦ ʫʟʥʘʚʘʝʤʳ ʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ɸʟʠʠ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ ʠʥʜʝʢʩʠʨʫʶʪ ʟʦʥʳ (ʣʦʥʳ) ʠ ʩʣʦʠ ʩ ʙʨʘʭʠʦʧʦʜʘʤʠ ʚ 

ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ: J. tatjanae, J. 

protoverkhoyanicus, J. verkhoyanicus, J. talchanensis, J. lenensis ʚ ɺʝʨʭʦʷʥʴʝ 

[1; 2; 3] J. insignis, J. terechovi, J. rugosus ʚ ɺʝʨʭʦʷʥʴʝ ʠ ʂʦʣʳʤʦ-

ʆʤʦʣʦʥʩʢʦʤ ʨʝʛʠʦʥʝ [1; 2; 3; 4; 5; 6] J. burgaliensis ʚ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʤ 

ʨʝʛʠʦʥʝ [2; 4; 5; 6].  

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʷʢʫʪʦʧʨʦʜʫʢʪʫʩʦʚ ʚ ʨʝʛʠʦʥʝ ʬʠʣʦʛʝʥʠʷ ʨʦʜʘ ʦʩʪʘʝʪʩʷ 

ʩʣʘʙʦ ʠʟʫʯʝʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʧʦʩʪʨʦʝʥʠʝ ʬʠʣʦʛʝʥʠʠ ʨʦʜʘ Jakutoproductus ɺʝʨʭʦʷʥʴʷ. 
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2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ʇʝʨʚʘʷ ʩʭʝʤʘ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʦʜʘ Jakutoproductus ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ɻ.ɺ. ʂʦʪʣʷʨ [7]. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʪʦʪ ʤʦʤʝʥʪ 

ʥʝ ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʦ ʙʦʣʴʰʠʥʩʪʚʝ ʚʳʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Jakutoproductus, 

ʘ ʪʘʢʞʝ ʝʱʝ ʥʝ ʙʳʣ ʦʙʦʩʦʙʣʝʥ ʨʦʜ Verchojania.  

ɺ ʩʭʝʤʝ ɻ.ɺ. ʂʦʪʣʷʨ ʚʠʜʳ Jakutoproductus cheraskovi Kaschirzew, J. 

maslennikovi Kotljar, J. taimyrensis Ustritsky ʧʦ ʨʷʜʫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʢ ʨʦʜʫ Verchojania. ɸ ʚʠʜ J. chaoi (Grabau) ʥʝ 

ʦʪʥʦʩʠʪʩʷ ʢ ʷʢʫʪʦʧʨʦʜʫʢʪʫʩʘʤ. ɺʠʜ V. taimyrensis (Ustritsky) ʧʦ ʥʘʣʠʯʠʶ ʚ 

ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʙʨʶʰʥʦʡ ʩʪʚʦʨʢʠ ʥʝʩʢʦʣʴʢʠʭ ʨʷʜʦʚ ʧʨʷʤʳʭ ʠʛʣ ʩ 

ʢʦʣʴʮʝʚʳʤʠ ʚʘʣʠʢʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ, ʪʦʥʢʦʡ ʧʨʘʚʠʣʴʥʦʡ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʡ 

ʤʦʨʱʠʥʠʩʪʦʩʪʠ, ʜʦʨʩʘʣʴʥʳʭ ʠʛʣ, ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʛʣ ʙʨʶʰʥʦʡ 

ʩʪʚʦʨʢʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʭʦʜʥʳʤ ʤʝʞʜʫ ʚʠʜʘʤʠ V. cheraskovi 

(Kaschirzew) ʠ J. verkhoyanicus (Fredericks).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʦʙʰʠʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʢʫʪʦʧʨʦʜʫʢʪʫʩʦʚ (ʙʦʣʝʝ 

2000 ʵʢʟʝʤʧʣʷʨʦʚ), ʩʦʙʨʘʥʥʳʭ ʚ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʘʭ ɺʝʨʭʦʷʥʴʷ, ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ.  

ʉʘʤʳʤ ʜʨʝʚʥʠʤ ʚʠʜʦʤ ʨʦʜʘ Jakutoproductus ʷʚʣʷʝʪʩʷ J. tatjanae Abramov 

et Grigorjeva, ʢʦʪʦʨʳʡ ʦʪʜʝʣʠʣʩʷ ʦʪ ʚʠʜʘ Verchojania cheraskovi 

(Kaschirzew) ʥʘ ʨʫʙʝʞʝ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʢʘʨʙʦʥʘ. ʋ J. tatjanae 

Abramov et Grigorjeva ʦʪʩʫʪʩʪʚʫʶʪ ʜʦʨʩʘʣʴʥʳʝ ʠʛʣʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʜʣʷ ʨʦʜʘ Jakutoproductus.  

ɺʠʜ J. tatjanae Abramov et Grigorjeva ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ ʜʣʷ ʪʨʝʭ 

ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʟʚʠʚʘʚʰʠʭʩʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʚʝʪʚʝʡ: J. tatjanae Ÿ J. 

protoverkhoyanicus Ÿ J. talchanensis; J. tatjanae Ÿ J. verkhoyanicus Ÿ J. 

lenensis Ÿ J. insignis Ÿ J. terechovi Ÿ J. rugosus ʠ J. tatjanae Ÿ J. crassus. 

ɺ ʧʦʟʜʥʝʢʳʛʳʣʪʘʩʩʢʦʝ ʚʨʝʤʷ ʦʪ Jakutoproductus tatjanae Abramov et 

Grigorjeva ʦʪʜʝʣʠʣʩʷ ʢʦʨʦʪʢʦʞʠʚʫʱʠʡ ʚʠʜ J. protoverkhoyanicus 

Kaschirzew. ʀʟʤʝʥʝʥʠʷ ʢʦʩʥʫʣʠʩʴ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʨʘʢʦʚʠʥʳ, 

ʫʩʠʣʝʥʠʷ ʩʪʝʧʝʥʠ ʚʳʧʫʢʣʦʩʪʠ ʙʨʶʰʥʦʡ ʩʪʚʦʨʢʠ ʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʥʫʩʘ, 

ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʫʩʪʫʣ ʙʨʶʰʥʦʡ ʩʪʚʦʨʢʠ, ʫʪʦʣʱʝʥʠʷ 

ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʤʦʨʱʠʥ ʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʙʨʶʰʥʦʡ 

ʩʪʚʦʨʢʠ ʧʨʷʤʳʭ ʠʛʣ ʩ ʢʦʣʴʮʝʚʳʤʠ ʚʘʣʠʢʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ.  

ʅʘ ʨʫʙʝʞʝ ʢʳʛʳʣʪʘʩʩʢʦʛʦ ʠ ʭʦʨʦʢʳʪʩʢʦʛʦ ʚʨʝʤʝʥʠ J. protoverkhoyanicus 

Kaschirzew ʩʤʝʥʠʣʩʷ ʚʠʜʦʤ J. talchanensis Makoshin, ʢʦʪʦʨʳʡ ʧʨʠʦʙʨʝʣ 

ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʨʘʟʤʝʨʳ ʨʘʢʦʚʠʥʳ, ʙʦʣʝʝ ʚʳʧʫʢʣʫʶ ʙʨʶʰʥʫʶ ʩʪʚʦʨʢʫ, 

ʙʦʣʝʝ ʰʠʨʦʢʠʡ, ʥʦ ʤʝʥʝʝ ʛʣʫʙʦʢʠʡ ʩʠʥʫʩ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʜʣʠʥʥʳʡ ʰʣʝʡʬ. 



114 

 

ɺ ʥʘʯʘʣʝ ʭʦʨʦʢʳʪʩʢʦʛʦ ʚʨʝʤʝʥʠ ʦʪ Jakutoproductus tatjanae Abramov et 

Grigorjeva ʦʪʜʝʣʠʣʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʣʛʦʞʠʚʫʱʠʡ ʚʠʜ J. crassus 

Kaschirzew. ʅʦʚʳʡ ʚʠʜ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʩʷ ʚ ʨʘʟʤʝʨʘʭ ʨʘʢʦʚʠʥʳ, 

ʚʳʧʫʢʣʦʩʪʠ ʙʨʶʰʥʦʡ ʩʪʚʦʨʢʠ, ʫʩʠʣʠʣʩʷ ʩʠʥʫʩ, ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ 

ʤʦʨʱʠʥʳ ʩʪʘʣʠ ʙʦʣʝʝ ʛʨʫʙʳʤʠ ʠ ʠʟʚʠʣʠʩʪʳʤʠ. 

ɺ ʩʘʤʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʚʝʪʚʠ ʨʦʜʘ Jakutoproductus 

ʥʘ ʨʫʙʝʞʝ ʢʘʨʙʦʥʘ ʠ ʧʝʨʤʠ ʧʨʦʠʟʦʰʣʘ ʩʤʝʥʘ J. tatjanae Abramov et 

Grigorjeva ʚʠʜʦʤ J. verkhoyanicus (Fredericks). ʅʦʚʳʡ ʚʠʜ ʫʚʝʣʠʯʠʣʩʷ ʚ 

ʨʘʟʤʝʨʘʭ, ʩʠʥʫʩ ʩʪʘʣ ʙʦʣʝʝ ʨʘʟʚʠʪʳʤ, ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʤʦʨʱʠʥʳ ʩʪʘʣʠ 

ʙʦʣʝʝ ʪʦʣʩʪʳʤʠ ʠ ʠʟʚʠʣʠʩʪʳʤʠ, ʫʤʝʥʴʰʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʷʤʳʭ ʠʛʣ ʩ 

ʢʦʣʴʮʝʚʳʤʠ ʚʘʣʠʢʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʙʨʶʰʥʦʡ ʩʪʚʦʨʢʠ.  

ɺ ʧʦʟʜʥʝʭʦʨʦʢʳʪʩʢʦʝ ʚʨʝʤʷ ʦʪ Jakutoproductus verkhoyanicus (Fredericks) 

ʦʪʜʝʣʠʣʩʷ ʚʠʜ J. lenensis Makoshin. ʋ ʧʦʪʦʤʢʘ ʫʚʝʣʠʯʠʣʠʩʴ: ʨʘʟʤʝʨ, 

ʩʪʝʧʝʥʴ ʚʳʧʫʢʣʦʩʪʠ ʙʨʶʰʥʦʡ ʩʪʚʦʨʢʦʡ, ʜʣʠʥʘ ʰʣʝʡʬʘ; ʧʨʠ ʵʪʦʤ 

ʧʨʦʠʟʦʰʣʦ ʦʩʣʘʙʣʝʥʠʝ ʩʠʥʫʩʘ ʠ ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʷʤʳʭ ʠʛʣ ʩ 

ʢʦʣʴʮʝʚʳʤʠ ʚʘʣʠʢʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʙʨʶʰʥʦʡ ʩʪʚʦʨʢʠ.  

ʅʘ ʨʫʙʝʞʝ ʭʦʨʦʢʳʪʩʢʦʛʦ ʠ ʵʯʠʡʩʢʦʛʦ ʚʨʝʤʝʥʠ Jakutoproductus lenensis 

Makoshin ʩʤʝʥʠʣʩʷ ʚʠʜʦʤ J. insignis Abramov et Grigorjeva. ɺʠʜ ʧʨʝʪʝʨʧʝʣ 

ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʷʤʳʭ ʠʛʣ ʩ ʢʦʣʴʮʝʚʳʤʠ ʚʘʣʠʢʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ ʚ 

ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʙʨʶʰʥʦʡ ʩʪʚʦʨʢʠ, ʫʩʠʣʝʥʠʝ ʩʠʥʫʩʘ, ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ʠ ʩʪʝʧʝʥʴ ʚʳʧʫʢʣʦʩʪʠ ʙʨʶʰʥʦʡ ʩʪʚʦʨʢʠ.  

ɺ ʥʘʯʘʣʝ ʵʯʠʡʩʢʦʛʦ ʚʨʝʤʝʥʠ ʦʪ Jakutoproductus insignis Abramov et 

Grigorjeva ʦʪʜʝʣʠʣʩʷ ʚʠʜ J. terechovi Zavodowsky. ɺ ʧʨʦʮʝʩʩʝ ʤʦʨʬʦʛʝʥʝʟʘ 

ʫ ʥʦʚʦʛʦ ʚʠʜʘ ʙʨʶʰʥʘʷ ʩʪʚʦʨʢʘ ʩʪʘʣʘ ʤʝʥʝʝ ʚʳʧʫʢʣʘʷ, ʩʠʥʫʩ ʩʪʘʣ ʤʝʥʝʝ 

ʨʘʟʚʠʪ, ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʙʨʶʰʥʦʡ ʩʪʚʦʨʢʠ ʚ ʨʘʡʦʥʝ ʩʠʥʫʩʘ ʧʦʷʚʠʣʩʷ 

ʷʟʳʯʦʢ, ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʤʦʨʱʠʥʳ ʩʪʘʣʠ ʙʦʣʝʝ ʠʟʚʠʣʠʩʪʳʤʠ, ʧʨʷʤʳʝ 

ʠʛʣʳ ʩ ʢʦʣʴʮʝʚʳʤʠ ʚʘʣʠʢʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʙʨʶʰʥʦʡ 

ʩʪʚʦʨʢʠ ʠʩʯʝʟʣʠ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʬʠʣʦʛʝʥʝʟʝ ʨʦʜʘ Jakutoproductus ʦʪ J. terechovi Zavodowsky 

ʧʨʦʠʟʦʰʝʣ ʚʠʜ J. rugosus Ganelin, ʫ ʢʦʪʦʨʦʛʦ ʫʤʝʥʴʰʠʣʘʩʴ ʩʪʝʧʝʥʴ 

ʚʳʧʫʢʣʦʩʪʠ ʙʨʶʰʥʦʡ ʩʪʚʦʨʢʠ ʠ ʠʩʯʝʟ ʷʟʳʯʦʢ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʩʪʚʦʨʢʠ.  

 

3. ɺʳʚʦʜʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʪʘʣʴʥʦʛʦ ʤʦʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʦʙʰʠʨʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʷʢʫʪʦʧʨʦʜʫʢʪʫʩʦʚ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺʠʜ J. tatjanae Abramov et Grigorjeva 

ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ ʜʣʷ ʪʨʝʭ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʟʚʠʚʘʚʰʠʭʩʷ 
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ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʚʝʪʚʝʡ: J. tatjanae Ÿ J. protoverkhoyanicus Ÿ J. 

talchanensis; J. tatjanae Ÿ J. verkhoyanicus Ÿ J. lenensis Ÿ J. insignis Ÿ J. 

terechovi Ÿ J. rugosus ʠ J. tatjanae Ÿ J. crassus. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʭʝʤʘ ʣʝʛʣʘ 

ʚ ʦʩʥʦʚʫ ʟʦʥʘʣʴʥʦʡ ʰʢʘʣʳ ʘʩʩʝʣʴʩʢʦ-ʩʘʢʤʘʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɺʝʨʭʦʷʥʴʷ 

ʧʦ ʙʨʘʭʠʦʧʦʜʘʤ [3]. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ ʠ ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʛʨʘʥʪ 18-05-00191). 
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ʋɼʂ 552.3 

ɸʃʊɸʍʊʀʅʉʂʀʁ ʀʅʊʈʋɿʀɺʅʓʁ ʂʆʄʇʃɽʂʉ 
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Annotation. U-Pb zircon dating of rock samples from the 

Altakhta Intrusive Complex has yielded an age of 224.9 Ñ 2.4 for 

leucogranite porphyry and 235.3 Ñ 2.9 - 230 Ma for granosyenite 

(Late Triassic). The distribution of intrusive formations of the 

Altakhta Complex, which are syenites, granosyenites, alkaline 

and normal granites, dykes of pegmatites, syenite-porphyry, 

granosyenite-porphyry, grorudite, bostonite, and solvsbergite, is 

confined to the northeast-trending Melôginsky, Sularinsky, 

Chepkansky, Chergilensky, Yanyrsky, Pribureinsky, and 

Bureinsky faults. Such minerals as aegirine, riebeckite, and 

arfvedsonite are characteristically present in the rocks of the 

Altakhta Complex. 

 

1. ɺʚʝʜʝʥʠʝ 

ʈʘʡʦʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ɹʫʨʝʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʳʷʩʥʝʥʠʝ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʣʪʘʭʪʠʥʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ.  

ʈʘʥʥʝʤʝʟʦʟʦʡʩʢʠʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɹʫʨʝʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʤʩʢʦ-ʪʨʠʘʩʦʚʳʤ ʪʳʨʤʦ-

ʙʫʨʝʠʥʩʢʠʤ, ʧʦʟʜʥʝʪʨʠʘʩʦʚʳʤ ʘʣʪʘʭʪʠʥʩʢʠʤ ʠ ʪʨʠʘʩʦʚʦ-ʶʨʩʢʠʤ 

ʭʘʨʠʥʩʢʠʤ ʠʥʪʨʫʟʠʚʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ 

ʪʨʝʭ ʢʦʤʧʣʝʢʩʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʠʭ ʩʦʩʪʘʚʝ ʩʫʙʱʝʣʦʯʥʳʭ 

ʛʨʘʥʠʪʦʚ ʠ ʣʝʡʢʦʛʨʘʥʠʪʦʚ (ʪʳʨʤʦ-ʙʫʨʝʠʥʩʢʠʡ ʠ ʭʘʨʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩʳ), ʘ 

ʪʘʢʞʝ ʱʝʣʦʯʥʳʭ ʩʠʝʥʠʪʦʚ, ʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚ, ʧʝʛʤʘʪʠʪʦʚ ʠ ʩʫʙʱʝʣʦʯʥʳʭ 
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ʛʨʘʥʦʩʠʝʥʠʪʦʚ, ʢʚʘʨʮʝʚʳʭ ʩʠʝʥʠʪʦʚ (ʘʣʪʘʭʪʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩ), ʩ 

ʢʦʪʦʨʳʤʠ ʘʩʩʦʮʠʠʨʫʶʪ ʪʘʢʠʝ ʚʠʜʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʢʘʢ ʨʝʜʢʦʤʝʪʘʣʣʴʥʦ-

ʨʝʜʢʦʟʝʤʝʣʴʥʘʷ, ʤʦʣʠʙʜʝʥ-ʫʨʘʥ-ʦʣʦʚʦʨʫʜʥʘʷ, ʫʨʘʥ-ʪʦʨʠʝʚʘʷ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ 

ʘʣʪʘʭʪʠʥʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʬʦʥʜʦʚʳʭ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʚʦʟʨʘʩʪʫ, ʛʝʦʣʦʛʠʠ, ʧʝʪʨʦʛʨʘʬʠʠ ʠ ʧʝʪʨʦʭʠʤʠʠ; 

ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʠ ʧʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤ.  

 

2. ɺʦʟʨʘʩʪ, ʧʝʪʨʦʛʨʘʬʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ 

ɺ ʙʘʩʩʝʡʥʝ ʨ. ʊʘʣʘʷ ʧʦʨʦʜʳ ʘʣʪʘʭʪʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʨʳʚʘʶʪ 

ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʢʘʨʙʦʥ-ʧʝʨʤʩʢʠʝ ʘʤʛʘʥʩʢʠʝ ʪʨʘʭʠʘʥʜʝʟʠʪ-ʙʘʟʘʣʴʪ-

ʨʠʦʣʠʪʳ, ʘ ʩʘʤʠ ʘʣʪʘʭʪʠʥʩʢʠʝ ʠʥʪʨʫʟʠʠ ʧʨʦʨʳʚʘʶʪʩʷ ʭʘʨʠʥʩʢʠʤʠ 

ʛʨʘʥʠʪʘʤʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʠʘʩʦʚʦ-ʶʨʩʢʠʤ ʚʦʟʨʘʩʪʦʤ (T3-J1), ʠʟ ʯʝʛʦ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʨʦʜʳ ʘʣʪʘʭʪʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʥʦʩʷʪʩʷ ʢ ʪʨʠʘʩʫ.  

ʀʟʦʪʦʧʥʳʡ ʫʨʘʥ-ʩʚʠʥʮʦʚʳʡ ʚʦʟʨʘʩʪ ʧʦ ʮʠʨʢʦʥʘʤ, ʦʪʦʙʨʘʥʥʳʤ ʠʟ ʧʦʨʦʜ 

ʢʦʤʧʣʝʢʩʘ, ʧʦ ʜʘʥʥʳʤ ʅ.ʅ. ʇʝʪʨʫʢ ʩ ʩʦʘʚʪʦʨʘʤʠ ʦʧʨʝʜʝʣʷʣʩʷ ʚ 

ʩʣʝʜʫʶʱʠʭ ʟʥʘʯʝʥʠʷʭ: 227, 230, 252 ʠ 260 ʤʣʥ ʣʝʪ [3].  

ɺ 2018 ʛ. ʠʟ ʣʘʙʦʨʘʪʦʨʠʠ ʎʀʀ ɺʉɽɻɽʀ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʧʦʣʫʯʝʥʳ 

ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʫʨʘʥ-ʩʚʠʥʮʦʚʦʤʫ ʠʟʦʪʦʧʥʦʤʫ ʜʘʪʠʨʦʚʘʥʠʶ ʧʦ ʮʠʨʢʦʥʘʤ 

ʠʟ ʧʦʨʦʜ ʘʣʪʘʭʪʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʥʠ ʩʦʩʪʘʚʣʷʶʪ ʜʣʷ ʣʝʡʢʦʛʨʘʥʠʪ-

ʧʦʨʬʠʨʦʚ 224,9 Ñ 2,4 ʤʣʥ ʣʝʪ; ʘ ʜʣʷ ʛʨʘʥʦʩʠʝʥʠʪʦʚ 235,3 Ñ 2,9 - 230 ʤʣʥ 

ʣʝʪ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʟʜʥʝʤʫ ʪʨʠʘʩʫ [1].  

ɺ ʭʦʜʝ ʦʧʨʝʜʝʣʝʥʠʡ ʚʦʟʨʘʩʪʘ ʩʫʙʱʝʣʦʯʥʳʭ ʛʨʘʥʦʩʠʝʥʠʪʦʚ, ʦʪʥʦʩʠʤʳʭ 

ʨʘʥʝʝ ʢ ʘʣʪʘʭʪʠʥʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʦʨʦʜʳ, ʩʣʘʛʘʶʱʠʝ 

ʠʥʪʨʫʟʠʚʥʳʝ ʤʘʩʩʠʚʳ ʚ ʙʘʩʩʝʡʥʝ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɹʫʨʝʷ, 

ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʇʨʠʙʫʨʝʠʥʩʢʦʤʫ ʨʘʟʣʦʤʫ, ʠʤʝʶʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʤʦʣʦʜʦʡ 

ʚʦʟʨʘʩʪ, ʫʢʣʘʜʳʚʘʶʱʠʡʩʷ ʚ ʠʥʪʝʨʚʘʣ 196Ñ2,0 - 200Ñ3,5 ʤʣʥ ʣʝʪ (ʎʀʀ 

ɺʉɽɻɽʀ, 2018). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʥʠ ʧʝʨʝʚʝʜʝʥʳ ʚ ʭʘʨʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʨʫʟʠʚʥʳʡ ʤʘʩʩʠʚ ʫʩʪʴʷ ʨ. ɹʦʣ. ɸʠʤʢʘ ʠ 

ʄʘʣ. ɸʠʤʢʘ, ʚʙʣʠʟʠ ʠʭ ʚʧʘʜʝʥʠʷ ʚ ʨ. ʅʠʤʘʥ, ʠʟʫʯʘʚʰʠʡʩʷ ʨʘʥʝʝ ɺ.ɻ. 

ɻʦʥʝʚʯʫʢʦʤ ʠ ʜʨ. [2]. ʆʥ ʩʣʦʞʝʥ ʛʨʘʥʠʪʘʤʠ, ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʪʠʧʠʯʥʳʭ ʭʘʨʠʥʩʢʠʭ ʛʨʘʥʠʪʦʚ: ʠʤʝʶʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʘʛʧʘʠʪʥʦʩʪʠ, ʚ ʥʠʭ ʜʦʤʠʥʠʨʫʝʪ ʱʝʣʦʯʥʦʡ ʭʘʨʘʢʪʝʨ 

ʧʦʨʦʜ, ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ K2O ʥʘʜ Na2O. ʆʧʨʝʜʝʣʷʶʪʩʷ ʦʥʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʢ ʘʥʦʨʦʛʝʥʥʳʝ ʚʥʫʪʨʠʧʣʠʪʥʳʝ ʛʨʘʥʠʪʳ ɸ-ʪʠʧʘ. 

ɺʘʞʥʦ, ʯʪʦ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʠʭ ʚʦʟʨʘʩʪ ʚ 225-235 ʤʣʥ ʣʝʪ (K-Ar ʤʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦ ʙʠʦʪʠʪʫ, ʤʫʩʢʦʚʠʪʫ ʠ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʝ) [2] ʩʦʚʧʘʜʘʝʪ ʩ 

ʧʦʟʜʥʝʪʨʠʘʩʦʚʳʤ ʵʪʘʧʦʤ ʤʘʛʤʘʪʠʟʤʘ ʘʣʪʘʭʪʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʤʠ ʢʘʢ ʧʦʨʦʜʳ ʘʣʪʘʭʪʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ.  
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ʉʠʝʥʠʪʳ, ʛʨʘʥʦʩʠʝʥʠʪʳ, ʩʠʝʥʠʪ-ʧʦʨʬʠʨʳ, ʘ ʪʘʢʞʝ ʞʠʣʴʥʳʝ ʪʝʣʘ 

ʛʨʦʨʫʜʠʪʦʚ (ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʫʜʣʠʥʝʥʥʳʭ ʟʝʨʝʥ ʘʤʬʠʙʦʣʘ-ʨʠʙʝʢʠʪʘ ʠ 

ʵʛʠʨʠʥʘ) - ʵʪʦ ʤʘʩʩʠʚʥʳʝ ʨʦʟʦʚʘʪʦ-ʢʨʝʤʦʚʳʝ ʧʦʨʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ 

ʦʩʥʦʚʥʦʤ ʢʘʣʠʝʚʳʡ ʧʦʣʝʚʦʡ ʰʧʘʪ (80-90 %) ʠ ʢʠʩʣʳʡ ʧʣʘʛʠʦʢʣʘʟ (1-3 %). 

ʂʚʘʨʮ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 5-6 %, ʨʝʜʢʦ ʜʦ 10 %. 

ʈʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ʠ ʙʠʦʪʠʪ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʝʜʠʥʠʯʥʳʭ ʟʝʨʥʘʭ ʠ ʚ ʩʫʤʤʝ 

ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʶʪ 5-6 %. ʇʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʝʨʳʝ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʩʠʝʥʠʪʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ (15-20 %). ɺ ʢʚʘʨʮʝʚʳʭ ʩʠʝʥʠʪʘʭ ʱʝʣʦʯʥʦʛʦ ʪʠʧʘ ʨʝʟʢʦ 

ʧʨʝʦʙʣʘʜʘʝʪ ʢʘʣʠʝʚʳʡ ʧʦʣʝʚʦʡ ʰʧʘʪ. ɺ ʦʩʥʦʚʥʦʤ ʥʘ ʜʦʣʶ ʢʠʩʣʦʛʦ 

ʧʣʘʛʠʦʢʣʘʟʘ ʠ ʢʚʘʨʮʘ ʧʨʠʭʦʜʠʪʩʷ ʥʝ ʙʦʣʝʝ 8-10 %. ʕʛʠʨʠʥ ʠ ʘʨʬʚʝʜʩʦʥʠʪ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 5-6 %. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʮʠʨʢʦʥʦʤ, ʘ ʪʘʢʞʝ ʩʬʝʥʦʤ, ʢʩʝʥʦʪʠʤʦʤ, ʘʧʘʪʠʪʦʤ ʠ ʦʨʪʠʪʦʤ. ɾʠʣʴʥʘʷ 

ʬʘʮʠʷ, ʤʦʱʥʦʩʪʴʶ ʜʦ 5-6 ʤ, ʨʝʜʢʦ ʜʦ 10 ʤ, ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʩʠʝʥʠʪ-

ʧʦʨʬʠʨʦʚ, ʛʨʘʥʦʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚ, ʛʨʦʨʫʜʠʪʦʚ ʠ ʩʝʣʴʚʩʙʝʨʛʠʪʦʚ.  

ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʠʥʝʨʘʣʦʤ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʢʣʠʥ-

ʧʝʨʪʠʪ (60-70 %). ʉʦʜʝʨʞʘʥʠʝ ʢʚʘʨʮʘ ʚ ʩʠʝʥʠʪʘʭ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 2-3 %, 

ʜʦʩʪʠʛʘʷ 20-30 % ʚ ʛʨʘʥʠʪʘʭ [1].  

ʑʝʣʦʯʥʳʝ ʩʠʝʥʠʪʳ ʘʣʪʘʭʪʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ 

ʩʦʜʝʨʞʘʥʠʷʤʠ ʱʝʣʦʯʝʡ, ʦʪ 9,3 ʜʦ 11,5 % ʠ ʙʦʣʝʝ (ʦʜʥʘ ʧʨʦʙʘ ʩʦʜʝʨʞʠʪ 

12,4 %). ɺ ʩʫʙʱʝʣʦʯʥʳʭ ʛʨʘʥʦʩʠʝʥʠʪʘʭ ʩʦʜʝʨʞʘʥʠʝ ʦʢʩʠʜʦʚ ʥʘʪʨʠʷ ʠ 

ʢʘʣʠʷ ʩʦʩʪʘʚʣʷʝʪ 8,3-10,2 %, ʘ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳ. ɺ ʧʨʦʙʝ 

ʠʟ ʛʨʘʥʦʩʠʝʥʠʪʦʚ ʦʪʥʦʰʝʥʠʝ K2O:Na2O = 1:1. ʀʥʦʛʜʘ ʥʘʙʣʶʜʘʶʪʩʷ 

ʦʪʢʣʦʥʝʥʠʷ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʦʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʥʘʪʨʠʷ ʥʘʜ ʢʘʣʠʝʤ ʚ 

ʧʦʨʦʜʘʭ ʙʦʣʝʝ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʧʨʝʦʙʣʘʜʘʥʠʷ ʢʘʣʠʷ ʥʘʜ ʥʘʪʨʠʝʤ ʚ 

ʩʫʙʱʝʣʦʯʥʳʭ ʣʝʡʢʦʛʨʘʥʠʪʘʭ.  

ʀʥʪʨʫʟʠʚʥʳʝ ʤʘʩʩʠʚʳ ʘʣʪʘʭʪʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʟʤʝʱʘʶʪʩʷ ʚʜʦʣʴ 

ʟʘʧʘʜʥʳʭ ʦʢʨʘʠʥ ʂʳʥʜʘʣʩʢʦʡ ʚʧʘʜʠʥʳ, ɹʫʨʝʠʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ, ʜʘʣʝʝ, ʢ 

ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʥʠʭ, ʚʜʦʣʴ ʟʦʥʳ ʢʨʫʧʥʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʄʝʣʴʛʠʥʩʢʦʛʦ 

ʨʘʟʣʦʤʘ ʠ ʙʦʣʝʝ ʤʝʣʢʠʭ ʇʨʠʙʫʨʝʠʥʩʢʦʛʦ, ɹʫʨʝʠʥʩʢʦʛʦ, ʏʝʧʢʘʥʩʢʦʛʦ, 

ʉʫʣʘʨʠʥʩʢʦʛʦ ʠ ʏʝʨʛʠʣʝʥʩʢʦʛʦ ʨʘʟʣʦʤʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʪʦʤ ʞʝ  

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʠʤʝʶʪ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʉʫʣʘʨʠʥ, ʄʝʣʴʛʠʥ, ʚ 

ʚʝʨʭʦʚʴʷʭ ʨʝʢ ʊʘʣʘʷ ʠ ʊʫʶʥ ʠ ʥʠʟʦʚʴʷʭ ʨʝʢ ɹʦʣ. ɸʠʤʢʘ ʠ ʄʘʣ. ɸʠʤʢʘ 

(ʙʘʩʩʝʡʥ ʨ. ʅʠʤʘʥ), ʟʘʥʠʤʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ ʩʨʝʜʥʝʛʦ 

ʪʝʯʝʥʠʷ ʨ. ɹʫʨʝʷ.  

ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʢʦʤʧʣʝʢʩʘ ʦʙʨʘʟʫʶʪ ʥʝʙʦʣʴʰʠʝ ʠʟʦʤʝʪʨʠʯʥʳʝ 

ʤʘʩʩʠʚʳ (ɸʣʪʘʭʪʠʥʩʢʠʡ, ɸʣʣʠʥʩʢʠʡ ʠ ʜʨ.) ʠ ʪʨʝʱʠʥʥʳʝ ʠʥʪʨʫʟʠʠ, 

ʚʳʪʷʥʫʪʳʝ ʪʨʝʤʷ ʮʝʧʦʯʢʘʤʠ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʀʥʪʨʫʟʠʠ 
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ʧʨʦʨʳʚʘʶʪ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ ʜʦʢʝʤʙʨʠʡʩʢʠʭ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ ʠ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʙʠʦʪʠʪʦʚʳʝ ʠ 

ʜʚʫʩʣʶʜʷʥʳʝ ʛʨʘʥʠʪʳ ʢʠʚʠʣʠʡʩʢʦʛʦ ʠ ʩʫʣʘʨʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ, ʜʝʚʦʥ-

ʧʝʨʤʩʢʠʝ ʚʫʣʢʘʥʠʪʳ ʘʤʛʘʥʩʢʦʛʦ ʠ ʧʝʨʤʩʢʦ-ʪʨʠʘʩʦʚʳʝ ʛʨʘʥʠʪʦʠʜʳ ʪʳʨʤʦ-

ʙʫʨʝʠʥʩʢʦʛʦ ʠʥʪʨʫʟʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʝʨʝʢʨʳʚʘʶʪʩʷ ʦʥʠ ʚʫʣʢʘʥʠʪʘʤʠ 

ʪʘʣʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʨʦʨʳʚʘʶʪʩʷ ʛʨʘʥʠʪʘʤʠ ʭʘʨʠʥʩʢʦʛʦ 

ʠʥʪʨʫʟʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʤʘʣʳʤʠ ʠʥʪʨʫʟʠʷʤʠ ʜʠʦʨʠʪʦʚʳʭ 

ʧʦʨʬʠʨʠʪʦʚ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʜʘʡʢʘʤʠ ʜʠʦʨʠʪ-ʧʦʨʬʠʨʦʚ ʠʦʨʦʭʘʥʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. 

ʃʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʝ ʠʥʪʨʫʟʠʠ ʠ ʥʝʙʦʣʴʰʠʝ ʰʪʦʢʦʦʙʨʘʟʥʳʝ ʪʝʣʘ 

ʘʣʪʘʭʪʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʷʛʦʪʝʶʪ ʢ ʨʘʟʣʦʤʘʤ ʪʦʡ ʞʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 

ʦʨʠʝʥʪʠʨʦʚʢʠ. 

 

3. ɺʳʚʦʜʳ 

ʋʩʪʘʥʦʚʣʝʥ ʧʦʟʜʥʝʪʨʠʘʩʦʚʳʡ ʚʦʟʨʘʩʪ ʘʣʪʘʭʪʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ 

ʧʦʣʫʯʝʥʥʳʤ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʮʠʨʢʦʥʦʚ ʠʟ ʧʦʨʦʜ ʢʦʤʧʣʝʢʩʘ. ʆʥ ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ ʣʝʡʢʦʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ 

224,9 Ñ 2,4 ʤʣʥ ʣʝʪ; ʜʣʷ ʛʨʘʥʦʩʠʝʥʠʪʦʚ ï 235,3 Ñ 2,9 - 230 ʤʣʥ ʣʝʪ. ɺ 

ʧʦʨʦʜʘʭ ʘʣʪʘʭʪʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʣʦʞʝʥʥʳʭ ʚ ʦʩʥʦʚʥʦʤ ʩʠʝʥʠʪʘʤʠ ʠ 

ʛʨʘʥʦʩʠʝʥʠʪʘʤʠ, ʜʦʤʠʥʠʨʫʶʱʠʤ ʤʠʥʝʨʘʣʦʤ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʢʣʠʥ-ʧʝʨʪʠʪ. 

ɺ ʧʦʩʪʦʷʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʠʝ ʱʝʣʦʯʥʳʝ ʤʠʥʝʨʘʣʳ, ʢʘʢ 

ʵʛʠʨʠʥ, ʨʠʙʝʢʠʪ ʠ ʘʨʬʚʝʜʩʦʥʠʪ. ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʤʝʱʝʥʠʷ 

ʧʦʟʜʥʝʪʨʠʘʩʦʚʳʭ ʠʥʪʨʫʟʠʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʘʣʪʘʭʪʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʷʚʣʷʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʠʭ ʢ ʛʣʫʙʠʥʥʦʤʫ ʄʝʣʴʛʠʥʩʢʦʤʫ ʠ ʢ ʙʦʣʝʝ 

ʤʝʣʢʠʤ ʢʦʨʦʚʳʤ ʨʘʟʣʦʤʘʤ - ɹʫʨʝʠʥʩʢʦʤʫ, ʇʨʠʙʫʨʝʠʥʩʢʦʤʫ, 

ʏʝʧʢʘʥʩʢʦʤʫ, ʏʝʨʛʠʣʝʥʩʢʦʤʫ ʠ ʉʫʣʘʨʠʥʩʢʦʤʫ.  
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Annotation. Petrological and geochemical features of intrusions 

of the northern part of the Balygychan-Sugoi rift structure are 

considered. The geodynamic conditions of their appearance are 

described.   

 

1. ɺʚʝʜʝʥʠʝ 

ʉʪʨʫʢʪʫʨʘ ɹʘʣʳʛʳʯʘʥʦ-ʉʫʛʦʡʩʢʦʛʦ (ʆʤʩʫʢʯʘʥʩʢʦʛʦ) ʨʠʬʪʦʛʝʥʥʦʛʦ 

ʧʨʦʛʠʙʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʪʚʝʪʚʣʝʥʠʝ ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʦʛʦ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ (ʆʏɺʇ) [1 ʠ ʜʨ.], ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʳ [2]. ʀʟʫʯʝʥʠʝ ʧʝʪʨʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʠʟʦʪʦʧʥʦ-

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʫʨʦʯʝʥʥʦʛʦ ʢ ʥʝʡ ʠʥʪʨʫʟʠʚʥʦʛʦ 

ʤʘʛʤʘʪʠʟʤʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʩʚʷʟʠ ʩ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʧʦʷʩʘ. ʅʠʞʝ 

ʈʘʩʩʤʦʪʨʝʥʳ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʩʝʚʝʨʥʦʡ, ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦʡ ʦʪ 

ʧʦʷʩʘ ʯʘʩʪʠ ɹʘʣʳʛʳʯʘʥʦ-ʉʫʛʦʡʩʢʦʛʦ ʧʨʦʛʠʙʘ. ɺʧʝʨʚʳʝ ʜʣʷ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʫʯʝʥʘ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʪʨʫʟʠʚʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ, ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʫʯʝʥʥʳʭ ʧʦʨʦʜ.  
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2. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʷʛʘʠʥʩʢʘʷ ʚʧʘʜʠʥʘ ï ʩʝʚʝʨʥʘʷ, ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʘʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ, ʯʘʩʪʴ ɹʘʣʳʛʳʯʘʥʦ-ʉʫʛʦʡʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 

ʤʝʞʜʫʨʝʯʴʝ ʢʨʫʧʥʳʭ ʧʨʘʚʳʭ ʧʨʠʪʦʢʦʚ ʂʦʣʳʤʳ ʨʝʢ ɹʘʣʳʛʳʯʘʥ ʠ ʉʫʛʦʡ. 

ɺʧʘʜʠʥʘ ʚʳʧʦʣʥʝʥʘ ʚʫʣʢʘʥʠʪʘʤʠ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʨʘʥʥʝʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʝʨʝʢʨʳʪʳʤʠ ʚʫʣʢʘʥʠʪʘʤʠ 

ʧʦʟʜʥʝʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʌʫʥʜʘʤʝʥʪ ʧʨʦʛʠʙʘ ʩʣʘʛʘʶʪ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʗʥʦ-ʂʦʣʳʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ, ʩʣʦʞʝʥʥʳʝ ʧʝʨʤʩʢʠʤʠ, 

ʪʨʠʘʩʦʚʳʤʠ ʠ ʶʨʩʢʠʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʚʝʨʭʦʷʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʂʦʥʬʦʨʤʥʦ ʩʪʨʫʢʪʫʨʝ ʧʨʦʛʠʙʘ, ʚ ʟʘʧʘʜʥʦʤ ʝʛʦ ʦʙʨʘʤʣʝʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʬʫʥʜʘʤʝʥʪʘ ʩʝʢʫʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʘʡʢʦʦʙʨʘʟʥʳʝ ʪʝʣʘ ʦʩʥʦʚʥʦʛʦ-

ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ ʧʦʟʜʥʝʶʨʩʢʦʛʦ-ʨʘʥʥʝʤʝʣʦʚʦʛʦ ʤʘʥʜʳʯʘʥʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ.  

ɹʦʣʝʝ ʢʨʫʧʥʳʝ ʧʣʫʪʦʥʳ ʛʘʙʙʨʦ-ʛʨʘʥʠʪʦʚʦʛʦ ʠ ʣʝʡʢʦʛʨʘʥʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʅʷʛʘʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ʦʪʯʘʩʪʠ ʚ ʝʝ 

ʚʦʩʪʦʯʥʦʤ ʦʙʨʘʤʣʝʥʠʠ, ʦʪʥʝʩʝʥʳ ʢ ʧʦʟʜʥʝʤʝʣʦʚʳʤ ʥʘʷʭʘʥʩʢʦʤʫ ʠ 

ʦʤʩʫʢʯʘʥʩʢʦʤʫ ʢʦʤʧʣʝʢʩʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʥʠ ʠʥʪʨʫʜʠʨʫʶʪ ʢʘʢ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʨʭʦʷʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʪʘʢ ʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʨʘʥʥʝʤʝʣʦʚʳʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ.  

ʀʥʪʨʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ 

ʵʚʦʣʶʮʠʦʥʥʦʤ ʨʷʜʫ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩʪʨʫʢʪʫʨʳ 

ʆʤʩʫʢʯʘʥʩʢʦʛʦ ʨʠʬʪʘ. ʉʦʩʪʘʚʳ ʧʦʨʦʜ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʦʙʨʘʟʫʶʪ ʥʝʧʨʝʨʳʚʥʳʡ ʪʨʝʥʜ ʦʪ ʛʘʙʙʨʦ ʠ ʤʦʥʮʦʛʘʙʙʨʦ ʜʦ ʣʝʡʢʦʛʨʘʥʠʪʦʚ 

ʩ ʱʝʣʦʯʥʦʩʪʴʶ ʥʘʪʨʠʝʚʦʛʦ ʠ ʢʘʣʠʝʚʦ-ʥʘʪʨʠʝʚʦʛʦ ʪʠʧʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

Na2O ʥʘʜ K2O, ʠʥʜʝʢʩ ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʠ 1< ASI <2. ʇʦ ʩʦʜʝʨʞʘʥʠʷʤ K2O 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʨʦʜ ʦʪʥʦʩʠʪʩʷ ʢ ʚʳʩʦʢʦʢʘʣʠʝʚʦʡ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ 

ʩʝʨʠʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʢ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ.  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʦʨʦʜʳ ʠʤʝʶʪ ʫʤʝʨʝʥʥʳʝ, ʜʦ ʚʳʩʦʢʠʭ, ʩʫʤʤʘʨʥʳʝ 

ʩʦʜʝʨʞʘʥʠʷ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʈɿʕ), ʠʭ ʩʫʤʤʘ ʚʘʨʴʠʨʫʝʪ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (97,7ï269,4 ʛ/ʪ). ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʨʦʜ ʚ ʮʝʣʦʤ 

ʭʘʨʘʢʪʝʨʥʳ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʩʧʝʢʪʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʈɿʕ (ʈʠʩʫʥʦʢ 1ʘ) 

ʩ ʦʙʦʛʘʱʝʥʠʝʤ ʚ ʣʝʛʢʦʡ ʠ ʦʙʝʜʥʝʥʠʝʤ ʚ ʪʷʞʝʣʦʡ ʯʘʩʪʠ (LaN/YbN = 8.9 - 

23.25). ʃʝʡʢʦʛʨʘʥʠʪʳ ʦʤʩʫʢʯʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʳʜʝʣʷʶʪʩʷ ʙʣʠʟʢʠʤ ʢ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚ ʪʷʞʝʣʦʡ ʯʘʩʪʠ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ Eu-ʘʥʦʤʘʣʠʝʡ. ʉʧʘʡʜʝʨʛʨʘʤʤʳ ʧʦʨʦʜ 

ʦʧʠʩʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʈʠʩʫʥʦʢ 1ʙ) ʦʪʨʘʞʘʶʪ ʦʙʦʛʘʱʝʥʠʝ 

ʢʨʫʧʥʦʠʦʥʥʳʤʠ ʣʠʪʦʬʠʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 
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ʚʳʩʦʢʦʟʘʨʷʜʥʳʭ, ʜʣʷ ʚʩʝʭ ʧʦʨʦʜ ʥʘʙʣʶʜʘʶʪʩʷ ʤʘʢʩʠʤʫʤʳ Pb, Th-U, 

ʤʠʥʠʤʫʤʳ Nb, ʊa, P, Ti ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ.  

 

 
ʈʠʩʫʥʦʢ 1. ʘ) ʭʦʥʜʨʠʪʥʦʨʤʠʨʦʚʘʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʈɿʕ [3]; ʙ) ʩʧʘʡʜʝʨ-

ʜʠʘʛʨʘʤʤʘ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ N-MORB [3] ʜʣʷ ʠʥʪʨʫʟʠʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʅʷʛʘʠʥʩʢʦʡ ʚʧʘʜʠʥʳ  

 

ɼʣʷ ʩʝʨʠʠ ʚ ʮʝʣʦʤ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʡ ʢʨʝʤʥʝʟʝʤʘ ʭʘʨʘʢʪʝʨʥʦ 

ʨʘʟʣʠʯʠʝ ʚ ʧʦʚʝʜʝʥʠʠ ʢʨʫʧʥʦʡʦʥʥʳʭ ʣʠʪʦʬʠʣʦʚ: ʥʘʢʦʧʣʝʥʠʝ Rb ʠ K ʥʘ 

ʬʦʥʝ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ Sr; ʦʙʝʜʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ-

ʧʨʠʤʝʩʷʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʘʠʤʝʥʝʝ ʧʦʜʚʠʞʥʳʭ ʪʷʞʝʣʳʭ ʈɿʕ, ʘ ʪʘʢʞʝ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ U ʠ Th. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪʤʝʯʘʝʪʩʷ ʜʣʷ Ti, Eu, P ʠ ʢʦʛʝʨʝʥʪʥʳʭ ʵʣʝʤʝʥʪʦʚ (V, Ni, 

Cr). 

ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʳ (ɸ) Rbï(Y + Nb), (ɹ) NbïY [4] ʜʣʷ ʜʣʷ 

ʧʦʟʜʥʝʤʝʣʦʚʳʭ ʛʨʘʥʠʪʦʠʜʦʚ ʅʷʛʘʠʥʩʢʦʡ ʚʧʘʜʠʥʳ 1 ï ʥʘʷʭʘʥʩʢʠʡ; 2 ï 

ʦʤʩʫʢʯʘʥʩʢʠʡ ʢʦʤʧʣʝʢʩʳ 

 

ʅʘ ʜʠʘʛʨʘʤʤʘʭ ɼʞ. ʇʠʨʩʘ ʩ ʩʦʘʚʪʦʨʘʤʠ Rbï(Y + Nb) ʠ YïNb [4], 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʛʨʘʥʠʪʦʠʜʦʚ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ 
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ʦʙʩʪʘʥʦʚʢʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ. 2), ʬʠʛʫʨʘʪʠʚʥʳʝ ʪʦʯʢʠ ʩʦʩʪʘʚʦʚ 

ʛʨʘʥʠʪʦʠʜʦʚ ʥʘʷʭʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʚʥʫʪʨʠ ʧʦʣʷ ʛʨʘʥʠʪʦʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʜʫʛ, ʪʦʯʢʠ ʩʦʩʪʘʚʦʚ ʛʨʘʥʠʪʦʠʜʦʚ 

ʦʤʩʫʢʯʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʦʙʣʘʩʪʠ ʤʝʞʜʫ ʧʦʣʷʤʠ 

ʛʨʘʥʠʪʦʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʜʫʛ ʠ ʚʥʫʪʨʠʧʣʠʪʥʳʭ ʛʨʘʥʠʪʦʚ. 

 

3. ɺʳʚʦʜʳ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ-ʧʨʠʤʝʩʝʡ ʚ ʧʦʨʦʜʘʭ ʦʧʠʩʘʥʥʦʡ ʩʝʨʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʤʝʰʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪʨʠʧʣʠʪʥʦʛʦ ʠ 

ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ. ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʛʣʫʙʠʥʥʦʤ ʠʩʪʦʯʥʠʢʝ ʠʩʭʦʜʥʦʛʦ ʙʘʟʘʣʴʪʦʠʜʥʦʛʦ 

ʨʘʩʧʣʘʚʘ, ʵʚʦʣʶʮʠʷ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʦʥʪʘʤʠʥʘʮʠʝʡ ʢʦʨʦʚʳʤ 

ʚʝʱʝʩʪʚʦʤ. ʆʙʨʘʟʦʚʘʥʠʷ ʧʦʟʜʥʝʶʨʩʢʦʛʦ-ʨʘʥʥʝʤʝʣʦʚʦʛʦ ʤʘʥʜʳʯʘʥʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʤʘʨʢʠʨʫʶʪ ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʠʬʪʦʛʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ. ɺʥʝʜʨʝʥʠʝ ʛʨʘʥʠʪʦʠʜʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʦʟʜʥʝʤ ʤʝʣʫ (84-85 

ʤʣʥ ʣʝʪ, ʩʘʥʪʦʥ), ʩʠʥʭʨʦʥʥʦ ʩ ʆʏɺʇ. ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʦʟʜʥʝʤʝʣʦʚʳʭ ʛʨʘʥʠʪʦʠʜʦʚ ʥʘʷʭʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʚʳʨʘʞʝʥʥʳʡ Ta-Nb ʤʠʥʠʤʫʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʠʥʮʘ ʠ ʦʙʦʛʘʱʝʥʠʝ ʢʨʫʧʥʦʠʦʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʭ ʩʚʷʟʴ ʩ ʥʘʙʩʫʙʜʫʢʮʠʦʥʥʳʤʠ ʦʙʩʪʘʥʦʚʢʘʤʠ.  
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ʇʆɿɼʅɽʄɽɿʆɿʆʁʉʂʀɽ ʆʉɸɼʆʏʅʓɽ ɹɸʉʉɽʁʅʓ 

ɺʆʉʊʆʏʅʆʁ ʏɸʉʊʀ ʂʆʃʓʄʆ-ʆʄʆʃʆʅʉʂʆɻʆ 

ʄʀʂʈʆʂʆʅʊʀʅɽʅʊɸ ʀ ʀʍ ʉɺʗɿʔ  

ʉ ʄɸɻʄɸʊʀʏɽʉʂʀʄʀ ʇʆʗʉɸʄʀ ɺʆʉʊʆʏʅʆ-

ɸɿʀɸʊʉʂʆʁ ɸʂʊʀɺʅʆʁ ʂʆʅʊʀʅɽʅʊɸʃʔʅʆʁ 

ʆʂʈɸʀʅʓ 
ɸʥʜʨʝʡ ʇʨʦʢʦʧʴʝʚ

1
, ɺʠʢʪʦʨʠʷ ɽʨʰʦʚʘ

2
, ɼʘʥʠʝʣʴ ʉʪʦʢʣʠ

3
 

1
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volcaniclastic rocks of the Okhotsk-Chukotka volcanic-plutonic 

belt. The sources for the Middle and Upper Jurassic sequences 

felsic magmatic rocks unknown in this part of the Verkhoyansk-

Kolyma fold belt. The data obtained suggest the presence of 

Early to Middle Jurassic volcanic-plutonic rocks now concealed 

beneath deposits of the Cretaceous Okhotsk-Chukotka volcanic-

plutonic belt and further support the existence of the Koni-

Murgal arc forming part of the East Asian active continental 

margin in the Early-Middle Jurassic. 

1. ɺʚʝʜʝʥʠʝ 

ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ (ʚʦʩʪʦʢ 

ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ) ʶʞʥʝʝ ʇʨʠʢʦʣʳʤʩʢʦʛʦ ʠ 

ʆʤʦʣʦʥʩʢʦʛʦ ʪʝʨʨʝʡʥʦʚ ʚʩʢʨʳʚʘʶʪʩʷ ʤʦʱʥʳʝ ʶʨʩʢʠʝ ʤʦʨʩʢʠʝ 

ʪʝʨʨʠʛʝʥʥʳʝ ʪʦʣʱʠ ʉʫʛʦʡʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ 

ʚʦʩʪʦʯʥʦʤ ʧʨʦʜʦʣʞʝʥʠʠ ʀʥʴʷʣʠ-ɼʝʙʠʥʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ. ʆʥʠ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʤʝʣʦʚʳʤʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ 

ʆʤʩʫʢʯʘʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʦʛʦ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ 

ʧʦʷʩʘ ʠ ʧʨʦʨʚʘʥʳ ʧʣʫʪʦʥʘʤʠ ʛʨʘʥʠʪʦʠʜʦʚ ʧʦʟʜʥʝʶʨʩʢʦʛʦ ʠ 

ʧʦʟʜʥʝʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʖʨʩʢʠʝ ʠ ʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʜʩʪʠʣʘʶʪʩʷ 

ʤʦʱʥʳʤʠ ʪʦʣʱʘʤʠ ʪʨʠʘʩʘ ʠ ʠʥʪʝʥʩʠʚʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʳ. ʈʘʡʦʥ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ɺʦʩʪʦʯʥʦ-

ɸʟʠʘʪʩʢʦʡ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʝ. ɺ ʝʝ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦʡ-

ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʦʡ ʵʚʦʣʶʮʠʠ ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʧʨʠʩʫʪʩʪʚʠʝ ʩʝʨʠʠ ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʜʫʛ [ʥʘʧʨ. 

6, 10], ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʥʘ ʶʛʝ ɺʦʩʪʦʯʥʦ-

ɸʟʠʘʪʩʢʦʡ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ ʝʩʪʴ ʪʦʣʴʢʦ ʜʣʷ 

ʧʦʟʜʥʝʶʨʩʢʦ-ʨʘʥʥʝʤʝʣʦʚʦʡ ʋʜʩʢʦʡ (ʋʜʩʢʦ-ʄʫʨʛʘʣʴʩʢʦʡ) ʠ ʆʭʦʪʩʢʦ-

ʏʫʢʦʪʩʢʦʡ (ʘʣʴʙïʧʦʟʜʥʠʡ ʤʝʣ). ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ 2017 

ʛʦʜʘ ʥʘ ʩʝʚʝʨʝ ʉʫʛʦʡʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ, ʩʝʚʝʨʥʦʡ ʚʝʪʚʠ ʆʤʩʫʢʯʘʥʩʢʦʛʦ 

ʧʨʦʛʠʙʘ ʠ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʇʨʠʢʦʣʳʤʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʰʝʩʪʴ 

ʦʙʨʘʟʮʦʚ ʧʝʩʯʘʥʠʢʦʚ ʠʟ ʶʨʩʢʠʭ ʠ ʤʝʣʦʚʳʭ ʪʦʣʱ (ʩʦʛʣʘʩʥʦ [13]), 

ʠʟʚʣʝʯʝʥʘ ʪʷʞʝʣʘʷ ʬʨʘʢʮʠʷ ʠ ʧʨʦʚʝʜʝʥʦ UïPb-ʜʘʪʠʨʦʚʘʥʠʝ (LAïICPïMS) 

ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʋʥʠʚʝʨʩʠʪʝʪʘ ʰʪʘʪʘ ʊʝʭʘʩ 

(ʛ. ʆʩʪʠʥ, ʉʐɸ). 

 

2. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

1. ɺʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʟʝʨʥʘ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠʥʠʯʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ. 



126 

 

2. ɺ ʧʝʩʯʘʥʠʢʘʭ ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʶʨʳ ʚʦʟʨʘʩʪʥʦʡ ʩʧʝʢʪʨ ʦʙʣʦʤʦʯʥʳʭ 

ʮʠʨʢʦʥʦʚ ʦʯʝʥʴ ʙʣʠʟʦʢ. ʆʢʦʣʦ 85% ʟʝʨʝʥ ʦʙʨʘʟʫʶʪ ʚʦʟʨʘʩʪʥʳʝ ʧʠʢʠ 168ï

171 ʤʣʥ ʣʝʪ. ɺʪʦʨʳʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʠ ʠʤʝʶʪ ʚʦʟʨʘʩʪ 190ï192 ʤʣʥ 

ʣʝʪ. ʆʪʤʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʟʝʨʥʘ ʩ ʚʦʟʨʘʩʪʘʤʠ ʦʢʦʣʦ 288ï334 ʠ 350ï434 

ʤʣʥ ʣʝʪ. 

3. ɺ ʥʠʞʥʝʤʝʣʦʚʦʤ ʧʝʩʯʘʥʠʢʝ ʩʝʚʝʨʘ ʆʤʩʫʢʯʘʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʙʦʣʝʝ 60% 

ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʦʙʨʘʟʫʶʪ ʛʣʘʚʥʳʡ ʚʦʟʨʘʩʪʥʦʡ ʧʠʢ ʚ 145 ʤʣʥ ʣʝʪ; 

ʤʝʥʝʝ ʟʥʘʯʠʤʳʝ ʧʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʟʨʘʩʪʘʤ 130, 160 ʠ 182 ʤʣʥ ʣʝʪ. 

ʆʪʤʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʟʝʨʥʘ ʩ ʚʦʟʨʘʩʪʘʤʠ ʦʢʦʣʦ 240, 320ï410 ʤʣʥ ʣʝʪ. 

4. ɺ ʜʚʫʭ ʦʙʨʘʟʮʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʩʯʠʪʘʚʰʠʭʩʷ ʨʘʥʝʝ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ [13] 

ʧʦʟʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦ-ʨʘʥʥʝʧʝʨʤʩʢʠʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, 

ʙʦʣʝʝ 75% ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʠʤʝʶʪ ʧʦʟʜʥʝʶʨʩʢʠʡ (ʚʦʟʨʘʩʪʥʳʝ ʧʠʢʠ 

150ï156 ʤʣʥ ʣʝʪ) ʠ ʧʦʟʜʥʝʤʝʣʦʚʦʡ (ʚʦʟʨʘʩʪʥʳʝ ʧʠʢʠ 87ï90 ʤʣʥ ʣʝʪ) 

ʚʦʟʨʘʩʪʘ ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʠʣʫʨ-ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ (310ï

445 ʤʣʥ ʣʝʪ) ʮʠʨʢʦʥʦʚ. ɺʦʟʨʘʩʪ ʩʘʤʳʭ ʤʦʣʦʜʳʭ ʟʝʨʝʥ ʧʦʢʘʟʳʚʘʝʪ ʢʘʢ 

ʤʠʥʠʤʫʤ ʧʦʟʜʥʝʤʝʣʦʚʦʡ, ʘ ʥʝ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʚʦʟʨʘʩʪ ʵʪʠʭ 

ʦʪʣʦʞʝʥʠʡ [9]. ʕʪʠ ʪʦʣʱʠ ʤʦʛʫʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʆʤʩʫʢʯʘʥʩʢʦʤʫ ʧʨʦʛʠʙʫ, 

ʥʘ ʩʝʚʝʨʥʦʤ ʧʨʦʜʦʣʞʝʥʠʠ ʢʦʪʦʨʦʛʦ ʦʥʠ ʚʩʢʨʳʚʘʶʪʩʷ. 

ʆʩʥʦʚʥʳʤʠ ʚʝʨʦʷʪʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʥʦʩʘ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʠʟʫʯʝʥʥʳʭ ʤʝʣʦʚʳʭ ʧʦʨʦʜ ʷʚʣʷʣʠʩʴ ʚʫʣʢʘʥʠʪʳ ʋʷʥʜʠʥʦ-ʗʩʘʯʥʝʥʩʢʦʡ 

ʜʫʛʠ [8] ʠ ʛʨʘʥʠʪʦʠʜʳ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʬʣʘʥʛʘ ɻʣʘʚʥʦʛʦ (ʂʦʣʳʤʩʢʦʛʦ) 

ʙʘʪʦʣʠʪʦʚʦʛʦ ʧʦʷʩʘ [2, 7], ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ ʆʭʦʪʩʢʦ-

ʏʫʢʦʪʩʢʦʛʦ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ [1]. ɼʣʷ ʩʨʝʜʥʝ- ʠ 

ʚʝʨʭʥʝʶʨʩʢʠʭ ʪʦʣʱ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʤʦʛʣʠ ʙʳʪʴ ʨʘʥʥʝ- ʠ 

ʩʨʝʜʥʝʶʨʩʢʠʝ ʢʠʩʣʳʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝʠʟʚʝʩʪʥʳʝ ʚ ʵʪʦʡ 

ʯʘʩʪʠ ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʚʦʟʤʦʞʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʠʭ ʧʦʨʦʜ 

ʨʘʥʥʝ-ʩʨʝʜʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʢʨʳʪʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʤʝʣʦʚʦʛʦ ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʦʛʦ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ 

ʧʦʷʩʘ ʠ ʷʚʣʷʪʴʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʘʥʝʝ 

ʧʨʝʜʧʦʣʘʛʘʚʰʝʡʩʷ ʟʜʝʩʴ ʂʦʥʠ-ʄʫʨʛʘʣʴʩʢʦʡ ʜʫʛʠ [ʥʘʧʨ. 6] ʚ ʩʦʩʪʘʚʝ 

ɺʦʩʪʦʯʥʦ-ɸʟʠʘʪʩʢʦʡ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʮʠʨʢʦʥʦʚ ʩ ʚʦʟʨʘʩʪʘʤʠ 350ï434 ʤʣʥ ʣʝʪ 

ʤʦʛʣʠ ʙʳʪʴ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʝ ʚʫʣʢʘʥʠʪʳ 

ʢʝʜʦʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʉʝʚʝʨʦ-ʆʭʦʪʩʢʦʡ ʘʢʪʠʚʥʦ- ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʜʫʛʠ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʥʘ ʆʤʦʣʦʥʩʢʦʤ ʪʝʨʨʝʡʥʝ [ʥʘʧʨ. 5] ʠ 

ʩʠʣʫʨʠʡʩʢʠʝ ʩʠʝʥʠʪʳ ʠ ʛʨʘʥʠʪʳ [14]. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʥʝʙʦʣʴʰʦʛʦ 
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ʢʦʣʠʯʝʩʪʚʘ ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʩ ʚʦʟʨʘʩʪʘʤʠ 288ï334 ʤʣʥ ʣʝʪ ʥʝ ʷʩʥʦ. 

ʀʭ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʶʨʩʢʦ-ʤʝʣʦʚʦʡ ʙʘʩʩʝʡʥ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʨʘʟʤʳʚʦʤ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦ-ʧʝʨʤʩʢʠʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ, ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʚ ʩʦʩʪʘʚʝ ʂʦʥʠ-ʄʫʨʛʘʣʴʩʢʦʡ ʜʫʛʠ 

[ʥʘʧʨ. 6]. ʇʨʠʩʫʪʩʪʚʠʝ ʣʠʰʴ ʝʜʠʥʠʯʥʳʭ ʟʝʨʝʥ ʧʦʟʜʥʝʧʝʨʤʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʦʨʦʜʳ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʆʭʦʪʩʢʦ-

ʊʘʡʛʦʥʦʩʩʢʦʡ ʜʫʛʠ [3, 4] ʚ ʵʪʦ ʚʨʝʤʷ ʥʝ ʨʘʟʤʳʚʘʣʠʩʴ. 

 

3. 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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GEODYNAMICS OF THE NORTHERN GRANITOID 

BELT OF THE VERKHOYANO -KOLYMA OROGENIC 

REGION 
Ruslan Protopopov 

JSC "Yakutskgeologiya", 24 Kalvitsa st., Yakutsk, 677009, Russia 

 

Annotation. The formation of the Northern and Kolyma granitoid 

belts of the verkhoyano-Kolyma orogenic region is caused by late 

Jurassic-Cretaceous oceanic and continental subduction during 

drift and collision of the kolymo-Omolon superterrane with the 

Verkhoyansk continental margin. Wedge-shaped accretion of the 

superterrain with amplification along the "wedge tip" and 

unequal tectonic stresses of the South-West and North-West 

directions under the conditions of corresponding shear 

deformations along the belts led to petrological differences of 

granitoids. Analysis of petrochemistry of granitoids shows their 

island-arc nature on the one hand, and on the other - continental-

cow nature. Probably, the Northern granitoid belt, as well as the 

Kolyma one, was born synchronously with the late Jurassic 

Uyandino-Yasachno volcanic belt and was updated before the 

development of Cretaceous granitoids of transverse rows.  

 

1. ɺʚʝʜʝʥʠʝ 

ʉʝʚʝʨʥʳʡ ʛʨʘʥʠʪʦʠʜʥʳʡ ʧʦʷʩ ʠʟʫʯʘʣʩʷ ʤʥʦʛʠʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʠ 

ʥʘʫʯʥʳʤʠ ʨʘʙʦʪʘʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʝʛʦ ʩʚʷʟʳʚʘʝʪ ʩ 

ʢʦʣʣʠʟʠʝʡ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ ʩʫʧʝʨʪʝʨʨʝʡʥʘ ʩ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʦʢʨʘʠʥʦʡ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʂʦʣʳʤʩʢʠʡ ʙʘʪʦʣʠʪʦʚʳʡ ʧʦʷʩ [2], ʥʦ ʥʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʙʦʣʝʝ ʤʦʣʦʜʦʤʫ ʤʝʣʦʚʦʤʫ ʚʦʟʨʘʩʪʫ ʧʦ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʨʘʟʥʦʦʙʨʘʟʠʶ ʩʦʩʪʘʚʘ ʜʦ 

ʤʦʥʮʦʜʠʦʨʠʪ-ʩʠʝʥʠʪʦʚʦʡ, ʩʪʨʫʢʪʫʨʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʠʟʤʝʥʝʥʠʶ ʦʪ 

ʣʠʥʝʡʥʳʭ ʚʳʭʦʜʦʚ ʥʘ ʚʦʩʪʦʢʝ ʜʦ ʨʘʩʩʝʷʥʥʳʭ ʧʣʦʱʘʜʥʳʭ ʚʳʭʦʜʦʚ 

ʙʘʪʦʣʠʪʦʚʳʭ ʠ ʤʘʣʳʭ ʠʥʪʨʫʟʠʡ ʥʘ ʩʪʳʢʝ ʩ ʂʦʣʳʤʩʢʠʤ ʧʦʷʩʦʤ. ɼʣʷ 

ʨʝʰʝʥʠʷ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʧʨʦʚʝʜʝʥ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʛʝʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʛʝʦʜʠʥʘʤʠʢʠ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʣʘʥʝ ʠ ʦʮʝʥʢʘ ʧʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʪʠʧʠʟʘʮʠʠ 

ʛʨʘʥʠʪʦʠʜʦʚ ʧʦ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ.  
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2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ  

ʉʝʚʝʨʥʳʡ ʛʨʘʥʠʪʦʠʜʥʳʡ ʧʦʷʩ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʥʘ 800 ʢʤ. 

ɻʝʦʪʝʢʪʦʥʠʯʝʩʢʠ ʦʥ ʠ ʂʦʣʳʤʩʢʠʡ ʙʘʪʦʣʠʪʦʚʳʝ ʛʨʘʥʠʪʦʠʜʥʳʝ ʧʦʷʩʘ 

ʷʚʣʷʶʪʩʷ ʦʙʨʘʤʣʷʶʱʠʤʠ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʦʩʢʦʛʦ ʩʫʧʝʨʪʝʨʨʝʡʥʘ ʩ 

ʦʧʦʷʩʳʚʘʶʱʠʤ ʧʦ ʧʝʨʠʬʝʨʠʠ ʪʨʠʘʩʦʚʦ-ʶʨʩʢʠʤ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʤ 

ʦʩʘʜʦʯʥʳʤ ʢʦʤʧʣʝʢʩʦʤ. ɺʦ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʟʜʥʝʶʨʩʢʠʡ ʋʷʥʜʠʥʦ-ʗʩʘʯʥʝʥʩʢʠʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʧʦʷʩ ʩ 

ʧʦʟʜʥʝʶʨʩʢʠʤ ʬʣʠʰʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ ʧʨʝʜʜʫʛʦʚʦʡ ʚʧʘʜʠʥʳ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʫʙʜʫʢʮʠʶ ʧʦʜ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʦʢʨʘʠʥʫ [1, 2]. ʐʠʨʠʥʘ ʧʦʛʣʦʱʝʥʥʦʡ ʦʢʝʘʥʠʯʝʩʢʦʡ 

ʢʦʨʳ ʦʮʝʥʠʚʘʝʪʩʷ ʜʦ ʪʳʩʷʯʠ ʠ ʙʦʣʝʝ ʢʠʣʦʤʝʪʨʦʚ [2].  

ʇʦ ʩʝʚʝʨʥʳʤ ʛʨʘʥʠʪʦʠʜʘʤ ʜʘʪʠʨʦʚʢʠ ʚ ʦʩʥʦʚʥʦʤ ʨʘʥʥʝʤʝʣʦʚʳʝ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʥʘʙʣʶʜʘʶʪʩʷ ʠ ʧʦʟʜʥʝʶʨʩʢʠʝ ʚʦʟʨʘʩʪʘ (153-161 ʤʣʥ. ʣʝʪ) ʧʦ K-Ar, 

Rb-Sr, Ar-Ar ʤʝʪʦʜʘʤ [2]. ɻʣʫʙʠʥʥʘʷ ʛʝʥʝʨʘʮʠʷ ʤʘʛʤʳ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʡ 

ʩʫʙʜʫʢʮʠʠ ʥʝ ʧʨʝʢʨʘʱʘʣʘʩʴ, ʘ ʚʥʝʜʨʝʥʠʝ ʝʸ ʚʚʝʨʭ ʟʘʚʠʩʝʣʦ ʦʪ ʢʠʥʝʤʘʪʠʢʠ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʇʦʷʚʣʝʥʠʝ ʛʨʘʥʠʪʦʠʜʦʚ ʩ ʱʝʣʦʯʥʳʤ 

ʫʢʣʦʥʦʤ (ʛʨʘʥʠʦʩʠʝʥʠʪʦʚ, ʩʠʝʥʠʪʦʚ ʠ ʤʦʥʮʦʜʠʦʨʠʪʦʚ) ʦʙʲʷʩʥʷʝʪʩʷ 

ʛʝʥʝʨʘʮʠʝʡ ʤʘʛʤʳ ʠʟ ʙʘʟʘʣʴʪʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʩ ʤʘʥʪʠʡʥʳʤʠ ʬʣʶʠʜʘʤʠ 

[2]. ʂʨʫʪʦʝ ʟʘʣʝʛʘʥʠʝ ʟʦʥʳ ʤʘʛʤʦʛʝʥʝʨʘʮʠʠ (ʩʫʙʜʫʢʮʠʠ) ʦʙʫʩʣʦʚʠʣʦ 

ʩʙʣʠʞʝʥʠʝ ʠ ʥʘʣʦʞʝʥʠʝ ʢʘʥʘʣʦʚ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʨʘʩʧʣʘʚʦʚ ʠ ʬʣʶʠʜʦʚ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʥʪʨʫʟʠʡ ʚ ʫʟʢʫʶ ʣʠʥʝʡʥʫʶ ʟʦʥʫ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʩ 

ʜʨʫʛʦʡ ï ʨʘʩʩʝʷʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʢʠʥʝʤʘʪʠʢʠ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʅʘ ʩʪʳʢʝ ʂʦʣʳʤʩʢʦʛʦ ʠ ʉʝʚʝʨʥʦʛʦ 

ʛʨʘʥʠʪʦʠʜʥʳʭ ʧʦʷʩʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʠʡ ʠʟʛʠʙ ʩʪʨʫʢʪʫʨʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʠʥʦʚʠʜʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʂʦʣʳʤʦ-

ʆʤʦʣʦʥʩʢʦʛʦ ʩʫʧʝʨʪʝʨʨʝʡʥʘ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʦʢʨʘʠʥʫ. ʇʨʠ ʫʩʠʣʝʥʠʠ 

ʚʝʢʪʦʨʘ ʩʞʘʪʠʷ ʧʦ çʦʩʪʨʠʶ ʢʣʠʥʘè ʚʜʦʣʴ ʂʦʣʳʤʩʢʦʛʦ ʧʦʷʩʘ ʨʘʟʚʠʚʘʝʪʩʷ 

ʣʝʚʳʡ ʩʜʚʠʛ, ʘ ʚʜʦʣʴ ʉʝʚʝʨʥʦʛʦ - ʧʨʘʚʳʡ ʩʜʚʠʛ. ʇʨʠ ʵʪʦʤ ʥʘ ʩʪʳʢʝ ʜʚʫʭ 

ʛʨʘʥʠʪʦʠʜʥʳʭ ʧʦʷʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʫʢʪʫʨʥʦʝ ʩʢʫʯʠʚʘʥʠʝ, ʘʢʪʠʚʠʟʘʮʠʷ ʠ 

ʜʝʬʦʨʤʘʮʠʷ ʟʦʥʳ ʩʫʙʜʫʢʮʠʠ ʩ ʠʥʚʝʨʩʠʝʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʛʝʥʝʨʘʮʠʝʡ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʨʘʩʧʣʘʚʦʚ (ʈʠʩʫʥʦʢ 1).  

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʠʤʝʥʥʦ ʢʣʠʥʦʚʠʜʥʳʡ ʟʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ ʘʢʢʨʝʮʠʠ 

ʧʨʠʚʝʣ ʢ ʥʘʠʙʦʣʴʰʝʤʫ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʦʙʥʦʚʣʝʥʠʶ 

ʉʝʚʝʨʥʦʛʦ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʧʦʷʩʘ. ʇʦ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʛʨʘʥʠʪʦʠʜʳ ʙʦʣʴʰʝ ʫʢʣʦʥʷʶʪʩʷ ʚ ʪʨʝʥʜ ʢʦʨʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʯʝʤ 

ʦʩʪʨʦʚʦʜʫʞʥʳʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘʙʣʶʜʘʶʪʩʷ ʠ çʦʩʪʨʦʚʦʜʫʞʥʳʝè 

ʤʘʩʩʠʚʳ (ʉʚʝʪʣʳʡ, ʊʝʣʴʙʫʢʘ, ʂʠʥʝʣʠ-ʊʘʩʩʢʠʡ, ʂʦʭʘʥʘʭʩʢʠʡ, 

ʍʘʪʳʥʥʘʭʩʢʠʡ, ɸʨʛʘ-ʕʤʥʝʢʝʥʩʢʠʡ ʠ ʜʨ.).  
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ʇʨʘʚʦʩʜʚʠʛʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ ʚʜʦʣʴ ʉʝʚʝʨʥʦʛʦ ʧʦʷʩʘ ʦʙʫʩʣʦʚʠʣʠ ʨʘʟʚʠʪʠʝ 

ʩʠʩʪʝʤʳ ʜʠʘʛʦʥʘʣʴʥʳʭ ʨʘʟʨʳʚʦʚ ʨʘʩʪʷʞʝʥʠʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʨʝʜʢʦ ʟʘʧʦʣʥʷʣʠʩʴ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʨʘʩʧʣʘʚʘʤʠ 

ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ, ʩʣʫʞʠʣʠ ʢʘʥʘʣʘʤʠ ʦʙʥʦʚʣʝʥʠʷ 

ʠʥʪʨʫʟʠʡ. ʉ ʵʪʠʤ ʩʚʷʟʘʥ ʨʘʩʩʝʷʥʠʝ ʠ ʨʘʟʚʦʨʦʪ ʠʥʪʨʫʟʠʚʦʚ ʚ ʍʘʜʘʨʘʥʴʷ-

ʀʨʛʠʯʷʥ-ɹʘʢʳʥʩʢʦʡ ʧʝʪʣʝ.  

ɿʘʢʦʥʦʤʝʨʥʳʤ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʠʤ ʩʣʝʜʩʪʚʠʝʤ ʦʪʣʠʯʠʪʝʣʴʥʦʡ 

ʛʝʦʜʠʥʘʤʠʢʠ ʉʝʚʝʨʥʦʛʦ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʧʦʷʩʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ 

ɼʝʧʫʪʘʪʩʢʦʡ ʚʦʣʴʬʨʘʤʦʚʦ-ʦʣʦʚʦʨʫʜʥʦʡ, ʊʫʦʩʪʘʭʩʢʦʡ ʨʝʜʢʦʤʝʪʘʣʴʥʦ-

ʦʣʦʚʦʨʫʜʥʦʡ ʠ ʉʝʣʝʥʥʷʭʩʢʦʡ ʨʪʫʪʥʦ-ʦʣʦʚʦ-ʟʦʣʦʪʦʨʫʜʥʦʡ 

ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʠʭ ʟʦʥ.  

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʛʝʦʜʠʥʘʤʠʢʠ ʛʨʘʥʠʪʦʠʜʦʚ ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʡ 

ʦʨʦʛʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʘʢʢʨʝʮʠʠ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ 

ʩʫʧʝʨʪʝʨʨʝʡʥʘ ʩ ɺʝʨʭʦʷʥʩʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʦʡ. 1 ï ʤʘʩʩʠʚʳ 

ʛʨʘʥʠʪʦʠʜʦʚ; 2 ï ʚʝʢʪʦʨ ʜʚʠʞʝʥʠʷ ʠ ʘʢʢʨʝʮʠʠ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ 

ʩʫʧʝʨʪʝʨʨʝʡʥʘ; 3 ï ʧʨʘʚʳʡ ʩʜʚʠʛ ʚʜʦʣʴ ʉʝʚʝʨʥʦʛʦ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʧʦʷʩʘ; 4 

ï ʣʝʚʳʡ ʩʜʚʠʛ ʚʜʦʣʴ ʂʦʣʳʤʩʢʦʛʦ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʧʦʷʩʘ.  

3. ɺʳʚʦʜʳ  

ɿʘʨʦʞʜʝʥʠʝ ʉʝʚʝʨʥʦʛʦ ʠ ʂʦʣʳʤʩʢʦʛʦ ʛʨʘʥʠʪʦʠʜʥʳʭ ʧʦʷʩʦʚ ʩʚʷʟʘʥʦ ʩ 

ʝʜʠʥʳʤ ʧʦʟʜʥʝʶʨʩʢʠʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. ɼʘʣʴʥʝʡʰʠʝ ʫʩʣʦʚʠʷ 

ʠʭ ʪʝʢʪʦʛʝʥʝʟʘ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʨʘʟʚʠʪʠʝʤ ʢʣʠʥʦʚʠʜʥʦʡ ʘʢʢʨʝʮʠʠ 

ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ ʩʫʧʝʨʪʝʨʨʝʡʥʘ ʩ ɺʝʨʭʦʷʥʩʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʦʢʨʘʠʥʦʡ.  
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ʋɼʂ 550.4:552.1 

ɻʃʋɹʀʅʅʓɽ ʀʉʊʆʏʅʀʂʀ ɹɸɿʀʊ-

ʋʃʔʊʈɸɹɸɿʀʊʆɺʓʍ ʄɸɻʄ ʉɽɺɽʈʆ-ɺʆʉʊʆʂɸ 

ʉʀɹʀʈʉʂʆʁ ʇʃɸʊʌʆʈʄʓ: ɼɸʅʅʓɽ ʇʆ 

ɻɽʆʍʀʄʀʀ ʈɸʉʇʃɸɺʅʓʍ ɺʂʃʖʏɽʅʀʁ ɺ 

ʍʈʆʐʇʀʅɽʃʀɼɸʍ 

ɺʣʘʜʠʤʠʨ ʉʠʤʦʥʦʚ, ɸʣʝʢʩʝʡ ʂʦʪʣʷʨʦʚ, ʊʘʠʩʠʷ ɸʣʠʬʠʨʦʚʘ, 

ɽʚʛʝʥʠʡ ʅʠʢʦʣʝʥʢʦ, ʖʨʠʡ ɺʘʩʠʣʴʝʚ 

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʤʠʥʝʨʘʣʦʛʠʠ ʠʤ. ɺ.ʉ. ʉʦʙʦʣʝʚʘ ʉʆ ʈɸʅ, 

630090, ʈʦʩʩʠʷ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʧʨ. ɸʢʘʜʝʤʠʢʘ ʂʦʧʪʶʛʘ, 3 

 

DEEP SOURCES BASIC-ULTRABASITE MAGMAS OF 

THE NORTH -EASTERN SIBERIAN PLATFORM: 

GEOCHEMISTRY DATA OF MELT INCLU SIONS  

IN CHROMESPINELIDE  

Vladimir Simonov, Alexey Kotlyarov, Taisiya Alifirova,  

Yevgeny Nikolenko, Yuri Vasiliev 

V.S. Sobolev Institute of Geology and Mineralogy Siberian Branch Russian 

Academy of Sciences, 3 ave. Akademika Koptyuga, Novosibirsk, 630090, 

Russia 

 

Annotation. Investigations of peculiarities of distribution of rare 

and rare-earth elements in melt inclusions in Cr-spinals testify to 

existence in northern part of the Siberian platform at least two 
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contrast ultrabasic magmatic systems. First of all, it is the magma 

forming the large ultrabasic intrusive massifs of Gulinsky type 

and having close connection with development of meimechites 

and picrites of the Maimecha-Kotuisky Province. At the same 

time, inclusions from Cr-spinals from Triassic sediments of the 

northeast part of the Siberian Platform testify to existence most 

likely plume magmatic systems, connected with the development 

of kimberlites and also lamprophirs and (or) other continental 

"hot spots". 

 

1. ɺʚʝʜʝʥʠʝ 

ʆʩʥʦʚʦʡ ʨʘʙʦʪ ʧʦ ʚʳʷʩʥʝʥʠʶ ʛʣʫʙʠʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʘʟʠʪ-

ʫʣʴʪʨʘʙʘʟʠʪʦʚʳʭ ʤʘʛʤ ʧʦʩʣʫʞʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʜʢʠʭ ʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʱʝʣʦʯʥʦ-

ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʩʧʣʘʚʥʳʭ ʩʠʣʠʢʘʪʥʳʭ 

ʚʢʣʶʯʝʥʠʡ ʚ ʭʨʦʤʰʧʠʥʝʣʠʜʘʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤʠ çʤʠʢʨʦ-

ʢʦʥʪʝʡʥʝʨʘʤʠè ʠʟ-ʟʘ ʩʚʦʝʡ ʭʠʤʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 

ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ. ʉ ʭʨʦʤʰʧʠʥʝʣʠʜʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʛʨʘʬʠʪʦʚʳʭ ʤʠʥʠʢʦʥʪʝʡʥʝʨʘʭ ʩ 

ʥʘʛʨʝʚʦʤ ʜʦ 1350Áʉ ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʨʘʥʝʝ [1, 2, 3]. 

ʇʨʦʛʨʝʪʳʝ ʠ ʟʘʢʘʣʝʥʥʳʝ ʟʝʨʥʘ ʭʨʦʤʰʧʠʥʝʣʠʜʦʚ ʙʳʣʠ ʧʨʠʧʦʣʠʨʦʚʘʥʳ ʠ 

ʧʨʦʩʤʦʪʨʝʥʳ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ ʨʘʩʧʣʘʚʥʳʭ ʩʠʣʠʢʘʪʥʳʭ ʚʢʣʶʯʝʥʠʡ. ɺʩʝ 

ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʛʝʦʜʠʥʘʤʠʢʠ ʠ ʤʘʛʤʘʪʠʟʤʘ ʚ ʀʥʩʪʠʪʫʪʝ 

ʛʝʦʣʦʛʠʠ ʠ ʤʠʥʝʨʘʣʦʛʠʠ ʠʤ. ɺ.ʉ. ʉʦʙʦʣʝʚʘ ʉʆ ʈɸʅ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ. 

ʉʦʜʝʨʞʘʥʠʷ ʨʝʜʢʠʭ, ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʛʨʝʪʳʭ ʠ 

ʟʘʢʘʣʝʥʥʳʭ ʨʘʩʧʣʘʚʥʳʭ ʚʢʣʶʯʝʥʠʷʭ ʦʧʨʝʜʝʣʝʥʳ ʩ ʧʦʤʦʱʴʶ LA ICP MS ʚ 

ʛ. ʌʨʘʥʢʬʫʨʪ (ɻʝʨʤʘʥʠʷ). 

 

2. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʜʢʠʭ ʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʪʪʨʠʷ ʠ ʮʠʨʢʦʥʠʷ ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ 

ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʣʘʚʥʳʤ ʚʢʣʶʯʝʥʠʷʤ ʚ ʭʨʦʤʰʧʠʥʝʣʠʜʘʭ ʠʟ ʪʨʠʘʩʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʠʟ ʜʫʥʠʪʦʚ 

ɻʫʣʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʷʚʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ʇʝʨʚʳʝ, ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʩʦʜʝʨʞʘʥʠʷʤʠ ʵʣʝʤʝʥʪʦʚ, ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʫʶʪ ʩ ʧʦʣʷʤʠ ʜʘʥʥʳʭ ʧʦ 

ʢʠʤʙʝʨʣʠʪʘʤ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʣʘʤʧʨʦʬʠʨʘʤ ʉʠʙʠʨʩʢʠʭ ʪʨʘʧʧʦʚ. 
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ɺʪʦʨʳʝ ï ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʠʪʪʨʠʷ ʠ ʮʠʨʢʦʥʠʷ ʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʷʜʦʤ ʩ ʜʘʥʥʳʤʠ ʧʦ ʚʢʣʶʯʝʥʠʷʤ ʚ ʦʣʠʚʠʥʘʭ ʠʟ 

ʤʝʡʤʝʯʠʪʦʚ. ʇʨʠ ʵʪʦʤ ʧʦ ʧʦʚʳʰʝʥʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ Y ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʣʶʤʦʚʳʤ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ ʪʠʧʘ OIB. ɼʘʥʥʳʝ ʧʦ ʧʠʢʨʠʪʘʤ 

ʄʘʡʤʝʯʘ-ʂʦʪʫʡʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʚʢʣʶʯʝʥʠʷʤ ʚ 

ʦʣʠʚʠʥʘʭ ʠʟ ʤʝʡʤʝʯʠʪʦʚ ʩʝʚʝʨʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʥʦ ʧʦ ʟʥʘʯʝʥʠʷʤ 

ʠʪʪʨʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʠʤʙʝʨʣʠʪʘʤ.  

ɺʩʝ ʜʘʥʥʳʝ ʧʦ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʨʘʩʧʣʘʚʥʳʤ ʚʢʣʶʯʝʥʠʷʤ ʦʙʣʘʜʘʶʪ ʚ 

ʮʝʣʦʤ ʧʦʚʳʰʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ Nb/Y ʠ Zr/Y, ʨʘʩʧʦʣʘʛʘʷʩʴ ʥʘ ʛʨʘʥʠʮʝ 

ʤʝʞʜʫ ʨʘʩʧʣʘʚʘʤʠ ʩ ʧʣʶʤʦʚʳʤ ʠ ʙʝʟ ʧʣʶʤʦʚʦʛʦ ʠʩʪʦʯʥʠʢʦʚ. ʇʨʠ ʵʪʦʤ 

ʦʪʥʦʰʝʥʠʷ Nb/Y ʚʦ ʚʢʣʶʯʝʥʠʷʭ ʠʟ ʤʠʥʝʨʘʣʦʚ ɻʫʣʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʠ 

ʤʝʡʤʝʯʠʪʦʚ ʦʜʠʥʘʢʦʚʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʳʤ ʧʦ OIB ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʚʢʣʶʯʝʥʠʡ ʚ ʭʨʦʤʰʧʠʥʝʣʠʜʘʭ ʠʟ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ (ʘ ʪʘʢʞʝ ʧʠʢʨʠʪʦʚ) ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ Nb/Y, ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʢʠʤʙʝʨʣʠʪʦʚ ʠ 

ʣʘʤʧʨʦʬʠʨʦʚ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʇʦ ʩʦʦʪʥʦʰʝʥʠʷʤ Zr/Nb ï Nb/Th ʚʢʣʶʯʝʥʠʷ ʚ ʭʨʦʤʰʧʠʥʝʣʠʜʘʭ ʠʟ 

ɻʫʣʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʩʚʷʟʘʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʧʦʣʝʤ OIB. ʇʨʠ ʵʪʦʤ 

ʚʢʣʶʯʝʥʠʷ ʚ ʤʠʥʝʨʘʣʘʭ ʠʟ ʤʝʡʤʝʯʠʪʦʚ ʠ ʠʟ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ (ʘ ʪʘʢʞʝ ʧʠʢʨʠʪʳ) ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ 

ʢʘʢ OIB, ʪʘʢ ʠ ʢʠʤʙʝʨʣʠʪʦʚ. ɼʘʥʥʳʝ ʧʦ ʣʘʤʧʨʦʬʠʨʘʤ ʉʠʙʠʨʩʢʠʭ ʪʨʘʧʧʦʚ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʦʣʝ ʢʠʤʙʝʨʣʠʪʦʚ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʉʧʝʢʪʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʛʨʝʪʳʭ 

ʨʘʩʧʣʘʚʥʳʭ ʚʢʣʶʯʝʥʠʷʭ ʠʟ ʭʨʦʤʰʧʠʥʝʣʠʜʦʚ ʠʟ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʷʚʥʳʤ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʥʘʢʣʦʥʦʤ ʩ ʨʝʟʢʠʤ ʦʙʦʛʘʱʝʥʠʝʤ ʣʝʛʢʠʤʠ ʣʘʥʪʘʥʦʠʜʘʤʠ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʷʞʝʣʳʤ ʠ ʚ ʦʙʱʝʤ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʧʦ 

ʢʠʤʙʝʨʣʠʪʘʤ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʧʦʧʘʜʘʷ ʯʘʩʪʠʯʥʦ ʚ ʧʦʣʝ 

ʣʘʤʧʨʦʬʠʨʦʚ ʉʠʙʠʨʩʢʠʭ ʪʨʘʧʧʦʚ. ʇʨʠ ʵʪʦʤ ʚʢʣʶʯʝʥʠʷ ʚ 

ʭʨʦʤʰʧʠʥʝʣʠʜʘʭ ʠʟ ʜʫʥʠʪʦʚ ɻʫʣʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʦʪʣʠʯʘʷʩʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʮʝʣʦʤ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʶʪ ʩ ʜʘʥʥʳʤʠ ʧʦ ʨʘʩʧʣʘʚʥʳʤ 

ʚʢʣʶʯʝʥʠʷʤ ʚ ʦʣʠʚʠʥʘʭ ʠʟ ʤʝʡʤʝʯʠʪʦʚ ʄʘʡʤʝʯʘ-ʂʦʪʫʡʩʢʦʡ ʧʨʦʚʠʥʮʠʠ, 

ʧʝʨʝʢʨʳʚʘʷ ʚ ʦʙʣʘʩʪʠ ʣʝʛʢʠʭ ʣʘʥʪʘʥʦʠʜʦʚ ʧʦʣʝ ʧʠʢʨʠʪʦʚ ʠʟ ʨʘʡʦʥʘ 

ɻʫʣʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ. 

ɻʨʘʬʠʢʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʩʧʣʘʚʥʳʭ ʚʢʣʶʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚ ʮʝʣʦʤ 

ʥʘʢʣʦʥʦʤ ʥʘ ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘʭ ʩ ʧʦʥʠʞʝʥʠʝʤ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ 

ʤʦʙʠʣʴʥʳʭ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʢ ʩʦʚʤʝʩʪʠʤʳʤ ʥʝʤʦʙʠʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ, ʯʪʦ 
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ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʢʣʶʯʝʥʠʡ ʠ ʟʘʢʘʣʦʯʥʳʭ ʩʪʝʢʦʣ ʠʟ ʧʦʨʦʜ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ çʛʦʨʷʯʠʭ ʪʦʯʝʢè [4]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ 

ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘʭ ʜʘʥʥʳʝ ʧʦ ʚʢʣʶʯʝʥʠʷʤ ʚ ʭʨʦʤʠʪʘʭ ɻʫʣʠʥʩʢʦʛʦ 

ʤʘʩʩʠʚʘ (ʪʘʢʞʝ ʢʘʢ ʠ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ) ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʘʣʴʥʦ ʩʦʚʧʘʜʘʶʪ ʩʦ ʩʧʝʢʪʨʘʤʠ ʚʢʣʶʯʝʥʠʡ ʚ 

ʦʣʠʚʠʥʘʭ ʠʟ ʤʝʡʤʝʯʠʪʦʚ, ʘ ʪʘʢʞʝ ʧʠʢʨʠʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʢʣʶʯʝʥʠʷ ʠʟ 

ʭʨʦʤʰʧʠʥʝʣʠʜʦʚ ʠʟ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʩʦʜʝʨʞʘʪ ʤʝʥʴʰʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʠ ʭʦʨʦʰʦ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʧʦ ʢʠʤʙʝʨʣʠʪʘʤ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ 

ʯʘʩʪʠʯʥʦ ʧʦ ʣʘʤʧʨʦʬʠʨʘʤ ʉʠʙʠʨʩʢʠʭ ʪʨʘʧʧʦʚ, ʘ ʪʘʢʞʝ ʧʦ 

ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ çʛʦʨʷʯʠʤ ʪʦʯʢʘʤè. 

 

3. ɺʳʚʦʜʳ 

ɺ ʮʝʣʦʤ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʜʢʠʭ 

ʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʧʣʘʚʥʳʭ ʚʢʣʶʯʝʥʠʷʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʢʘʢ ʤʠʥʠʤʫʤ 

ʜʚʫʭ ʢʦʥʪʨʘʩʪʥʳʭ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʇʨʝʞʜʝ ʚʩʝʛʦ, 

ʵʪʦ ʤʘʛʤʳ, ʬʦʨʤʠʨʦʚʘʚʰʠʝ ʢʨʫʧʥʳʝ ʫʣʴʪʨʘʦʩʥʦʚʥʳʝ ʠʥʪʨʫʟʠʚʥʳʝ 

ʤʘʩʩʠʚʳ ʪʠʧʘ ɻʫʣʠʥʩʢʦʛʦ ʠ ʠʤʝʶʱʠʝ ʪʝʩʥʫʶ ʩʚʷʟʴ ʩ ʨʘʟʚʠʪʠʝʤ 

ʤʝʡʤʝʯʠʪʦʚ ʠ ʧʠʢʨʠʪʦʚ ʄʘʡʤʝʯʘ-ʂʦʪʫʡʩʢʦʡ ʧʨʦʚʠʥʮʠʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ 

ʚʢʣʶʯʝʥʠʷ ʠʟ ʭʨʦʤʰʧʠʥʝʣʠʜʦʚ ʠʟ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʢʦʨʝʝ ʚʩʝʛʦ 

ʛʣʫʙʠʥʥʳʭ ʧʣʶʤʦʚʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ 

ʢʠʤʙʝʨʣʠʪʦʚ, ʘ ʪʘʢʞʝ ʣʘʤʧʨʦʬʠʨʦʚ ʠ (ʠʣʠ) ʜʨʫʛʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

çʛʦʨʷʯʠʭ ʪʦʯʝʢè. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɻʄ ʉʆ ʈɸʅ, ʧʨʠ 

ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʛʨʘʥʪʘ ʈʌʌʀ 18-45-140027. 
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Annotation. The geological position is considered and an 

assumption is made about the geodynamic nature of two 

granitoid massifs located in the Rassoha zone of the Omuljovka 
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uplift. It is shown that the rocks were formed in the Silurian 

period. 

 

1. ɺʚʝʜʝʥʠʝ 

ʆʤʫʣʝʚʩʢʦʝ ʧʦʜʥʷʪʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʧʨʝʜʝʣʘʭ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ 

ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ, ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʢʦʣʣʠʟʠʦʥʥʦʛʦ ʧʦʷʩʘ ʏʝʨʩʢʦʛʦ ʠ ʧʨʦʩʪʠʨʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ ʚ ʈʘʩʩʦʰʠʥʩʢʦʡ ʟʦʥʝ 

ʆʤʫʣʝʚʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʛʨʘʥʠʪʦʠʜʳ ʜʚʫʭ ʥʝʙʦʣʴʰʠʭ 

ʰʪʦʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʤʝʞʜʫʨʝʯʴʝ ʊʨʶʣʠʥʴʷ-ɹʫʣʢʫʪ. ʊʨʶʣʠʥʴʠʥʩʢʠʡ 

(3ʭ2,5 ʢʤ) ʠ ʃʝʚʦʙʫʣʢʫʪʩʢʠʡ (1,5ʭ1 ʢʤ) ʤʘʩʩʠʚʳ ʧʨʦʨʳʚʘʶʪ ʧʦʨʦʜʳ 

ʦʨʜʦʚʠʢʘ ʠ ʦʪʜʝʣʝʥʳ ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʦʪ ʨʘʥʥʝʜʝʚʦʥʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. 

 

2. ʇʝʪʨʦʛʨʘʬʠʷ ʛʨʘʥʠʪʦʠʜʦʚ 

ʄʘʩʩʠʚʳ ʠʤʝʶʪ ʜʚʫʭʬʘʟʥʦʝ ʩʪʨʦʝʥʠʝ. ʇʝʨʚʘʷ ʬʘʟʘ ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʡ 

ʦʙʲʝʤ ʠ ʩʣʦʞʝʥʘ ʜʠʦʨʠʪʘʤʠ. ɺʪʦʨʘʷ ʬʘʟʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠ ʛʨʘʥʦʩʠʝʥʠʪ-

ʧʦʨʬʠʨʘʤʠ ʠ ʪʨʘʭʠʜʘʮʠʪʘʤʠ. ʂʦʥʪʘʢʪʳ ʤʝʞʜʫ ʧʦʨʦʜʘʤʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʬʘʟʳ ʠʥʪʨʫʟʠʚʥʳʝ. 

ɼʠʦʨʠʪʳ ï ʩʨʝʜʥʝ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ ʤʘʩʩʠʚʥʳʝ ʧʦʨʦʜʳ ʩ 

ʛʠʧʠʜʦʠʤʦʨʬʥʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʩʣʦʞʝʥʥʳʝ ʟʦʥʘʣʴʥʳʤ 

ʧʣʘʛʠʦʢʣʘʟʦʤ: ʘʥʜʝʟʠʥʦʤ ʠ ʣʘʙʨʘʜʦʨʦʤ (50-55%), ʢʚʘʨʮʝʤ (5-7%), 

ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ (25-30%), ʙʠʦʪʠʪʦʤ. ʉʪʨʫʢʪʫʨʘ 

ʛʠʧʠʜʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʘʷ. 

ɻʨʘʥʦʩʠʝʥʠʪ-ʧʦʨʬʠʨʳ ï ʩʝʨʳʝ, ʨʦʟʦʚʘʪʦ-ʩʝʨʳʝ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʤʘʩʩʠʚʥʳʝ ʧʦʨʦʜʳ ʩ ʨʝʟʢʦ ʧʦʨʬʠʨʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ɺʢʨʘʧʣʝʥʥʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʣʠʝʚʳʤ ʧʦʣʝʚʳʤ ʰʧʘʪʦʤ, ʧʣʘʛʠʦʢʣʘʟʦʤ 

(ˉ40-47 ï ˉ30-37), ʨʝʞʝ ʦʣʠʛʦʢʣʘʟʦʤ ˉ26-29. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ ʩ ʛʠʧʠʜʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʩʣʦʞʝʥʘ 

ʧʣʘʛʠʦʢʣʘʟʦʤ ˉ30-38 (35-40%), ʦʨʪʦʢʣʘʟʦʤ (10-15%), ʢʚʘʨʮʝʤ (ʜʦ 15-

20%), ʙʠʦʪʠʪʦʤ (2-5%), ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ (10-15%), ʠʣʴʤʝʥʠʪʦʤ, 

ʤʘʛʥʝʪʠʪʦʤ, ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʤ, ʘʧʘʪʠʪʦʤ, ʪʠʪʘʥʠʪʦʤ, ʮʠʨʢʦʥʦʤ. 

ɺʪʦʨʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʷʚʣʝʥʳ ʚ ʭʣʦʨʠʪʠʟʘʮʠʠ ʪʝʤʥʦʮʚʝʪʥʳʭ 

ʤʠʥʝʨʘʣʦʚ ʠ ʩʝʨʠʮʠʪʠʟʘʮʠʠ ʧʣʘʛʠʦʢʣʘʟʦʚ, ʣʝʡʢʦʢʩʝʥʠʟʘʮʠʠ ʠʣʴʤʝʥʠʪʘ.  

ʊʨʘʭʠʜʘʮʠʪʳ ï ʤʘʩʩʠʚʥʳʝ ʧʦʨʬʠʨʦʚʳʝ ʧʦʨʦʜʳ ʩ ʬʣʶʠʜʘʣʴʥʦʡ ʦʩʥʦʚʥʦʡ 

ʤʘʩʩʦʡ ʠ ʚʢʨʘʧʣʝʥʥʠʢʘʤʠ (8-10%) ʘʣʴʙʠʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ ʩ 
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ʘʥʪʠʧʝʨʪʠʪʘʤʠ ʢʘʣʠʝʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ (ʦʨʪʦʢʣʘʟʘ) ʠ ʦʨʪʦʢʣʘʟʘ. 

ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʬʝʣʴʟʠʪʦʚʘʷ, ʩʣʦʞʝʥʘ ʢʠʩʣʳʤ ʧʣʘʛʠʦʢʣʘʟʦʤ, ʢʘʣʠʝʚʦ-

ʥʘʪʨʠʝʚʳʤ ʧʦʣʝʚʳʤ ʰʧʘʪʦʤ, ʢʚʘʨʮʝʤ ʠ ʧʩʝʚʜʦʤʦʨʬʦʟʘʤʠ ʭʣʦʨʠʪʘ ʧʦ 

ʬʝʤʠʯʝʩʢʦʤʫ ʤʠʥʝʨʘʣʫ. 

 

ʘ

 

ʙ

 

ʚ

 

ʛ

 

ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʳ ʩ ʢʦʥʢʦʨʜʠʷʤʠ: ʘ ï ʊʨʶʣʠʥʴʠʥʩʢʠʡ ʤʘʩʩʠʚ; ʙ,ʚ,ʛ ï 

ʃʝʚʦʙʫʣʢʫʪʩʢʠʡ ʤʘʩʩʠʚ (ʙ ï ʩʚʦʜʥʘʷ ʢʦʥʢʦʨʜʠʷ; ʚ,ʛ ï ʯʘʩʪʥʳʝ ʢʦʥʢʦʨʜʠʠ). 

 

3. ʀʟʦʪʦʧʥʳʝ ʜʘʥʥʳʝ 

U-Pb ʜʘʪʠʨʦʚʘʥʠʝ ʮʠʨʢʦʥʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʠʦʥʥʦʤ ʤʠʢʨʦʟʦʥʜʝ 

SHRIMP-II ʚ ʎʝʥʪʨʝ ʀʟʦʪʦʧʥʳʭ ʀʩʩʣʝʜʦʚʘʥʠʡ ɺʉɽɻɽʀ ʠʤ. 

ɸ.ʇ. ʂʘʨʧʠʥʩʢʦʛʦ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. ɼʣʷ ʦʙʨʘʟʮʘ 3028-

10 ʠʟ ʊʨʶʣʠʥʴʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʦʣʫʯʝʥʦ ʢʦʥʢʦʨʜʘʥʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʚʦʟʨʘʩʪʘ 440Ñ2 ʤʣʥ ʣʝʪ. ɼʣʷ ʦʙʨʘʟʮʘ 1023-4 (ʃʝʚʦʙʫʣʢʫʪʩʢʠʡ ʤʘʩʩʠʚ) 

ʧʦʣʫʯʝʥʳ ʚʦʟʨʘʩʪʳ 424Ñ1.9 ʠ 382.5Ñ2.7 ʤʣʥ ʣʝʪ. 
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4. ɺʳʚʦʜʳ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥ 

ʩʠʣʫʨʠʡʩʢʠʡ (ʨʠʩʫʥʦʢ 1ʘ,ʚ) ʠ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʜʝʚʦʥʩʢʠʡ ʚʦʟʨʘʩʪ 

(ʨʠʩʫʥʦʢ 1ʛ) ʛʨʘʥʠʪʦʠʜʦʚ. ʉʨʝʜʥʝ-ʧʦʟʜʥʝʜʝʚʦʥʩʢʠʡ ʚʦʟʨʘʩʪ ʚʳʟʳʚʘʝʪ 

ʩʦʤʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʠʟʫʯʝʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʩʭʦʜʠʣʠ ʧʨʦʮʝʩʩʳ 

ʨʠʬʪʦʛʝʥʝʟʘ ʩ ʟʘʣʦʞʝʥʠʝʤ ʆʡʤʷʢʦʥʩʢʦʛʦ ʦʢʝʘʥʘ [1]. ʉʭʦʜʥʳʝ ʜʘʪʠʨʦʚʢʠ 

ʠʟʚʝʩʪʥʳ ʥʘ ɺʝʨʭʥʝʤʘʡʩʢʦʤ ʧʦʜʥʷʪʠʠ (ʄʘʡʩʢʠʡ ʧʣʫʪʦʥ) [2]. ʅʘ 

ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʭ ʜʠʘʛʨʘʤʤʘʭ ʛʨʘʥʠʪʳ ʧʦʧʘʜʘʶʪ ʚ ʧʦʣʝ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʜʫʛ, ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ REE, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʶ ʭʦʨʦʰʦ 

ʚʳʨʘʞʝʥʥʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ Nb, Sr ʠ Ti ʩʦʧʦʩʪʘʚʠʤʳ ʩ 

ʧʦʨʦʜʘʤʠ ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʭ ʦʙʩʪʘʥʦʚʦʢ. ʇʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʠʣʫʨʠʡʩʢʠʡ ʛʨʘʥʠʪʦʠʜʥʳʡ ʤʘʛʤʘʪʠʟʤ ʤʘʨʢʠʨʫʝʪ ʵʪʘʧ 

ʟʘʢʨʳʪʠʷ ʈʘʩʩʦʰʠʥʩʢʦʛʦ ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʥʘ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ɺ.ʄ. ʄʝʨʟʣʷʢʦʚʳʤ (ʦʪʯʝʪʥʳʝ ʤʘʪʝʨʠʘʣʳ 1987 ʛʦʜʘ). 

 

5. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʥʳ ʧʨʦʬʝʩʩʦʨʫ ʢʘʬʝʜʨʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ 

ʀʥʩʪʠʪʫʪʘ ʥʘʫʢ ʦ ɿʝʤʣʝ ʉʇʙɻʋ ɸ.ʂ. ʍʫʜʦʣʝʶ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ 

ʦʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʠ ʠʟʦʪʦʧʥʦ-

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʌɻɹʋ 

çɺʉɽɻɽʀè. ʏʘʩʪʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ 

ʧʨʦʝʢʪʘ ʈʌʌʀ ˉ 19-05-00945. 
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metamorphic events of North Asian craton ï Okhotsk terrain conjunction zone 
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ʋɼʂ 549.2:552.3 

ʇɽʊʈʆʃʆɻʆ-ɻɽʆʍʀʄʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ 

ɸʁʍɸʃʔʉʂʆɻʆ ʊʈɸʇʇʆɺʆɻʆ ʉʀʃʃɸ  

ʉ ʇʈʆʗɺʃɽʅʀʗʄʀ ʉɸʄʆʈʆɼʅʆɻʆ ɾɽʃɽɿɸ 
ʄʠʭʘʠʣ ʊʦʤʰʠʥ, ɸʣʴʙʠʥʘ ʂʦʧʳʣʦʚʘ, ɸʣʝʢʩʘʥʜʨʘ ɺʘʩʠʣʴʝʚʘ 

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ, 

677000, ʈʦʩʩʠʷ, ʛ.ʗʢʫʪʩʢ, ʧʨ-ʪ ʃʝʥʠʥʘ, 39 

 

PETROLOGICAL -GEOCHEMICAL FEATURESOF THE 

AIKHAL TRAP SILL WITH FINDS OF NATIVE IRON  
Mikhail Tomshin, Albina Kopylova, Alexandra Vasilyeva 

Diamond and Precious Metals Geology Institute, Siberian Branch, Russian 

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

 

Annotation. The petrographic and petrochemical features of the 

Aikhal sill are considered, where segregations of native iron 

weighing from 3 to 400 kg were found for the first time in 

Yakutia. It is assumed that the fractionation of a basaltic melt in 

the deep-seated (about 40 km from the paleosurface) intermediate 

chamber is one of the main factors controlling the phenomenon 

of native metal formation in basites. In the environment of an 

intermediate chamber, during the fluid-magmatic interaction of 

the basaltic melt with a high -temperature intratelluric fluid with 

reducing properties, the primary homogeneous basaltic liquid is 

dispersed into silicate- and metal- based liquates. It is the finely-

dispersed state of the fluid - magmatic system that caused the 

occurrence of metals, first of all of iron, in native phase. 

 

1. ɺʚʝʜʝʥʠʝ 

ʅʦʚʘʷ ʥʘʭʦʜʢʘ ʩʘʤʦʨʦʜʥʦʛʦ ʞʝʣʝʟʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʚ ɸʡʭʘʣʴʩʢʦʤ ʪʨʘʧʧʦʚʦʤ ʩʠʣʝ [1] ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʛʦ ʦʙʲʝʢʪʘ, ʪ.ʢ. ʚʦʧʨʦʩ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʧʨʠʨʦʜʥʦʛʦ ʞʝʣʝʟʘ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. 

ɼʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʥʝ ʢʘʩʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦ ʩʘʤʦʨʦʜʥʦʛʦ ʞʝʣʝʟʘ, ʧʦʩʢʦʣʴʢʫ 

ʦʙ ʵʪʦʤ ʛʦʚʦʨʠʣʦʩʴ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʩʦʚʝʱʘʥʠʠ [2]. ʅʘʧʦʤʥʠʤ, ʯʪʦ 

ʩʘʤʦʨʦʜʥʦʝ ʞʝʣʝʟʦ ʚ ɸʡʭʘʣʴʩʢʦʤ ʩʠʣʝ ʬʦʨʤʠʨʫʝʪ ʦʙʦʩʦʙʣʝʥʠʷ ʦʪ 3-ʭ ʜʦ 

400 ʢʛ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʟʘʣʝʞʠ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ 
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ʩʦʩʪʘʚʫ ʦʥʦ ʦʪʚʝʯʘʝʪ ʙʝʩʧʨʠʤʝʩʥʦʤʫ ʬʝʨʨʠʪʫ ʠ ʧʦʩʪʦʷʥʥʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʦʛʝʥʠʪʦʤ, ʪʨʦʠʣʠʪʦʤ ʠ ʤʘʛʥʝʪʠʪʦʤ. ɼʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ 

ʟʘʪʨʘʛʠʚʘʝʪ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ɸʡʭʘʣʴʩʢʦʛʦ ʩʠʣʣʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʛʝʥʝʟʠʩʘ ʪʘʢʦʛʦ 

ʫʥʠʢʘʣʴʥʦʛʦ ʷʚʣʝʥʠʷ, ʢʘʢ ʩʘʤʦʨʦʜʥʦʝ ʞʝʣʝʟʦ. 

 

2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ɸʡʭʘʣʴʩʢʠʡ ʩʠʣʣ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʠʥʪʨʫʟʠʚʘʤʠ ʨʘʡʦʥʘ, ʠʤʝʶʱʠʤʠ 

ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚ, ʬʦʨʤʠʨʫʶʪ ʦʛʨʦʤʥʦʝ ʪʨʘʧʧʦʚʦʝ ʧʦʣʝ ʧʦ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤʫ ʦʙʨʘʤʣʝʥʠʶ ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʳ. ʄʦʱʥʦʩʪʴ ʠʥʪʨʫʟʠʚʘ 

ʥʝʧʦʩʪʦʷʥʥʘ ï ʦʪ 40 ʜʦ 150 ʤ. ɺ ʢʘʨʴʝʨʝ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʪʨʫʙʢʠ ɿʘʨʷ 

(ʤʝʩʪʦ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ) ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 60 ʤ. ɸʡʭʘʣʴʩʢʠʡ ʩʠʣʣ ʦʪʥʦʩʠʪʩʷ 

ʢ ʩʣʘʙʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤʫ ʠʥʪʨʫʟʠʚʫ. ʇʦʩʣʝʜʥʝʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʷʚʣʝʥʠʝʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʨʝʨʳʚʠʩʪʦʛʦ 

ʤʘʣʦʤʦʱʥʦʛʦ (2-3 ʤ) ʛʦʨʠʟʦʥʪʘ ʦʣʠʚʠʥʦʚʳʭ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʦʚ. ʀʥʪʨʫʟʠʚ 

ʩʣʦʞʝʥ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʦʬʠʪʦʚʳʤʠ ʠ ʪʘʢʩʠʪʦ-ʦʬʠʪʦʚʳʤʠ 

ʜʦʣʝʨʠʪʘʤʠ. ɺ ʧʨʠʢʨʦʚʣʝʚʳʭ ʯʘʩʪʷʭ ʠʥʪʨʫʟʠʚʘ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʜʦʣʝʨʠʪʳ 

ʧʨʠʦʙʨʝʪʘʶʪ ʧʦʡʢʠʣʦʦʬʠʪʦʚʳʡ ʦʙʣʠʢ, ʘ ʚ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʧʦʷʚʣʷʶʪʩʷ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʜʦʣʝʨʠʪʳ ʩ ʧʠʨʦʢʩʝʥʦʬʠʨʦʚʳʤ ʪʠʧʦʤ ʩʪʨʫʢʪʫʨʳ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʧʦʚʳʰʝʥʥʳʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʠʧʠʯʥʳʭ ʪʨʘʧʧʦʚ, 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʜʦʣʝʨʠʪʘʭ ʩʠʣʣʘ ʦʣʠʚʠʥʘ, ʢʦʪʦʨʦʝ ʚ ʩʨʝʜʥʝʤ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 

7 ʜʦ 10% ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ 16% ʚ ʛʦʨʠʟʦʥʪʝ ʦʣʠʚʠʥʦʚʳʭ ʛʘʙʙʨʦ-

ʜʦʣʝʨʠʪʦʚ. 

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʠʝ ʩʦʩʪʘʚʳ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʜʦʣʝʨʠʪʦʚ 

ʄʠʥʝʨʘʣʳ ɼʦʣʝʨʠʪʳ ʩʠʣʣʘ ɼʦʣʝʨʠʪʳ ʦʪʦʨʦʯʢʠ 
ɼʦʣʝʨʠʪʳ ʠʟ 

ʩʝʛʨʝʛʘʮʠʡ ʞʝʣʝʟʘ 

ʇʣʘʛʠʦʢʣʘʟ An77-87; 76-37; An77-87; 70-59 An70-60 

ʇʠʨʦʢʩʝʥ Wo44-30En48-39Fs-25-12 

Wo24-21En34-32Fs47-42 

Wo12-7En41-34Fs54-52 

Wo10-19En33-53Fs35-52 

ʆʣʠʚʠʥ Fa42-48 Fa42-49 Fa62-66; 78-92 

 

ʉʦʩʪʘʚ ʦʩʥʦʚʥʳʭ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʪʠʧʠʯʝʥ ʜʣʷ ʙʘʟʠʪʦʚ 

ʜʘʥʥʦʛʦ ʪʠʧʘ, ʩʪʘʙʠʣʝʥ ʠ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1. ʀʟ ʪʘʙʣʠʮʳ ʪʘʢʞʝ ʚʠʜʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʬʝʤʠʯʝʩʢʠʭ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʚ 

ʜʦʣʝʨʠʪʘʭ, ʦʢʦʥʪʫʨʠʚʘʶʱʠʭ ʞʝʣʚʘʢʠ ʩʘʤʦʨʦʜʥʦʛʦ ʞʝʣʝʟʘ, ʘ ʪʘʢʞʝ ʚ 

ʜʦʣʝʨʠʪʘʭ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚʥʫʪʨʠ ʩʝʛʨʝʛʘʮʠʡ ʞʝʣʝʟʘ. ɸʚʛʠʪ ʩʪʘʥʦʚʠʪʩʷ 
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ʙʦʣʝʝ ʞʝʣʝʟʠʩʪʳʤ, ʧʦʷʚʣʷʝʪʩʷ ʤʘʣʦʢʘʣʴʮʠʝʚʳʡ ʞʝʣʝʟʠʩʪʳʡ ʧʠʞʦʥʠʪ ʠ 

ʚʳʩʦʢʦʞʝʣʝʟʠʩʪʳʡ ʦʣʠʚʠʥ, ʚʧʣʦʪʴ ʜʦ ʬʝʨʨʦʛʦʨʪʦʥʦʣʠʪʘ. ɺ ʧʣʘʛʠʦʢʣʘʟʝ ʠ 

ʢʣʠʥʦʧʠʨʦʢʩʝʥʝ ʦʪʤʝʯʘʶʪʩʷ ʤʠʢʨʦʚʢʣʶʯʝʥʠʷ ʢʘʧʝʣʴ ʬʝʨʨʠʪʘ. ɺ ʪʦʞʝ 

ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʦʪʩʫʪʩʪʚʠʝ ʚ ʜʦʣʝʨʠʪʘʭ ʢʘʢʠʭ-ʣʠʙʦ 

ʤʝʪʘʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ʊʘʙʣʠʮʘ 2 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʜʦʣʝʨʠʪʦʚ ɸʡʭʘʣʴʩʢʦʛʦ ʩʠʣʣʘ, ʚʝʩ. %. 

ʂʦʤʧʦʥʝʥʪʳ ɸʡ-0 
ɸʡ-3-

1 

ɸʡ-3-

3 

ɸʡ-3-

4 

ɸʡ-3-

5 

ɸʡ-3-

6 

ɸʡ-3-

7 

ɸʡ-3-

8 

ʉʨʝʜʥʝʝ 

ʉʠʣʣ* ʊʨʘʧʧʳ** 

SiO2 41,26 48,77 47,73 47,24 49,69 47,8 48,51 49,3 48,43 48,88 

TiO2 0,93 1,06 1,12 1,23 1,08 1,14 1,2 1,35 1,17 1,51 

Al 2O3 12,85 16,15 15,9 16,37 15,93 16,27 16,66 15,03 16,04 14,38 

Fe2O3 9,62 3,00 2,05 2,88 2,01 2,59 4,04 3,62 2,88 3,96 

FeO 13,84 7,47 8,93 8,29 7,31 8,44 6,88 7,8 7,87 9,21 

MnO 0,22 0,15 0,22 0,19 0,22 0,21 0,21 0,21 0,20 0,16 

MgO 11,25 8,96 9,86 9,5 8,69 9,44 8,32 7,76 8,93 6,60 

CaO 7,32 11,62 10,78 10,81 12,03 10,71 11,24 11,63 11,26 10,69 

Na2O 1,16 1,74 1,83 1,83 1,9 1,89 1,95 2,01 1,88 2,36 

K2O 0,22 0,33 0,36 0,33 0,35 0,5 0,37 0,42 0,38 0,65 

P2O5 0,08 0,09 0,08 0,09 0,08 0,11 0,10 0,11 0,09 0,21 

ʅ2ʆ+ 0,54 0,8 0,54 0,82 0,53 0,30 0,00 0,79 0,54 1,07 

CO2 1,00 0,40 0,80 0,65 0,46 0,94 0,82 0,20 0,61 - 

S 0,18 0,07 0,07 0,04 0,03 0,04 0,06 0,13 0,06 - 

F 0,03 0,03 0,04 0,03 0,03 0,03 0,03 0,03 0,03 - 

ʉʫʤʤʘ 100,5 100,6 100,3 100,3 100,3 100,4 100,4 100,4 100,39 99,66 

Mg# 47 61 62 61 63 61 58 56 60 50 

* - ʩʨʝʜʥʝʝ ʧʦ ʩʠʣʣʫ ʙʝʟ ɸʡ-0 (ʜʦʣʝʨʠʪ ʠʟ ʦʪʦʨʦʯʢʠ); 

** - ʩʨʝʜʥʝʝ ʧʦ ʪʨʘʧʧʘʤ ʚʦʩʪʦʢʘ ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʳ (435 ʘʥ.) ï ʜʘʥʥʳʝ 

ʘʚʪʦʨʦʚ. 

 

ʅʘʨʷʜʫ ʩ ʦʙʳʯʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʚʥʫʪʨʠʢʘʤʝʨʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚ 

ʜʦʣʝʨʠʪʘʭ ʩʠʣʣʘ ʧʦʩʪʦʷʥʥʳ (ʜʦ 4-5%) ʤʠʥʝʨʘʣʳ ʨʘʥʥʝʡ ʜʦʢʘʤʝʨʥʦʡ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʙʠʪʦʚʥʠʪʦʤ (An77-87), ʥʘʠʙʦʣʝʝ 

ʤʘʛʥʝʟʠʘʣʴʥʳʤ ʘʚʛʠʪʦʤ (En45-48) ʠ ʠʜʠʦʤʦʨʬʥʳʤʠ ʦʢʨʫʛʣʳʤʠ ʟʝʨʥʘʤʠ 

ʦʣʠʚʠʥʘ, ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʱʝʥʥʦʛʦ ʪʘʣʴʢ-ʩʝʨʧʝʥʪʠʥʦʚʳʤ ʘʛʨʝʛʘʪʦʤ, 

ʧʦʜʯʝʨʢʠʚʘʶʱʠʤ ʝʛʦ ʚʳʩʦʢʫʶ ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʴ. ʈʘʥʥʷʷ ʜʦʢʘʤʝʨʥʘʷ 

ʘʩʩʦʮʠʘʮʠʷ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʚ 

ʩʦʩʝʜʩʪʚʫʶʱʠʭ ʩ ɸʡʭʘʣʴʩʢʠʤ ʩʠʣʣʦʤ ʪʨʘʧʧʦʚʳʭ ʠʥʪʨʫʟʠʚʘʭ, ʭʦʪʷ, ʚ 

ʮʝʣʦʤ, ʚʩʝ ʪʨʘʧʧʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʡʦʥʘ ʩʬʦʨʤʠʨʦʚʘʥʳ ʝʜʠʥʳʤ 
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ʨʘʩʧʣʘʚʦʤ ʪʦʣʝʠʪ-ʙʘʟʘʣʴʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʚʩʝ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʠ 

ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʥʶʘʥʩʳ ʚ ʥʠʭ ʦʙʫʩʣʦʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʮʝʩʩʘʤʠ 

ʛʣʫʙʠʥʥʦʡ ʜʦʢʘʤʝʨʥʦʡ ʵʚʦʣʶʮʠʠ. ʉ ʵʚʦʣʶʮʠʝʡ ʨʘʩʧʣʘʚʘ ʚ ʛʣʫʙʠʥʥʦʡ 

ʦʙʩʪʘʥʦʚʢʝ ʩʚʷʟʘʥʘ ʧʦʚʳʰʝʥʥʘʷ ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʴ (Mg# = 56-53) 

ʜʦʣʝʨʠʪʦʚ ɸʡʭʘʣʴʩʢʦʛʦ ʩʠʣʣʘ (ʪʘʙʣʠʮʘ 2), ʠʭ ʧʦʚʳʰʝʥʥʘʷ 

ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʴ ʠ ʢʘʣʴʮʠʝʚʦʩʪʴ (ʧʦʩʣʝʜʥʠʝ ʦʪʨʘʞʘʶʪ ʥʘʢʦʧʣʝʥʠʝ ʚ 

ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʝʤ ʨʘʩʧʣʘʚʝ ʧʣʘʛʠʦʢʣʘʟʘ).  

ʅʠʟʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʞʝʣʝʟʘ (ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 2% ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʦʙʳʯʥʳʤʠ ʪʨʘʧʧʘʤʠ) - ʨʝʟʫʣʴʪʘʪ ʦʙʦʩʦʙʣʝʥʠʷ ʩʠʣʠʢʘʪʥʦʛʦ ʞʝʣʝʟʘ ʚ 

ʥʫʣʴʚʘʣʝʪʥʫʶ ʬʘʟʫ ʚ ʭʦʜʝ ʤʝʪʘʣʣ-ʩʠʣʠʢʘʪʥʦʡ ʣʠʢʚʘʮʠʠ, ʦ ʯʝʤ ʙʫʜʝʪ 

ʩʢʘʟʘʥʦ ʥʠʞʝ. ʉ ʵʪʠʤ ʞʝ ʩʚʷʟʘʥʘ ʪʘʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʨʦʜ ʩʠʣʣʘ, ʢʘʢ ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʦʢʠʩʣʝʥʥʦʩʪʠ ʞʝʣʝʟʘ (FeO/Fe2O3=1.95). 

ɼʦʣʝʨʠʪʳ ɸʡʭʘʣʴʩʢʦʛʦ ʩʠʣʣʘ ʷʚʣʷʶʪʩʷ ʥʠʟʢʦʪʠʪʘʥʠʩʪʳʤʠ (TiO2~1%), 

ʦʪʚʝʯʘʶʪ ʪʨʘʧʧʘʤ II  ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʦ [3] ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʩʥʦʚʥʦʛʦ 

ʙʦʣʴʰʠʥʩʪʚʘ ʪʨʘʧʧʦʚʳʭ ʠʥʪʨʫʟʠʚʦʚ ʨʘʡʦʥʘ ʦʪʥʦʩʷʱʠʭʩʷ ʢ I ʪʠʧʫ. 

 

3. ʈʝʟʫʣʴʪʘʪʳ 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ (ʩ ʫʯʝʪʦʤ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ), ʯʪʦ 

ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʙʘʟʠʪʦʚʦʛʦ ʨʘʩʧʣʘʚʘ ʚ ʛʣʫʙʠʥʥʦʡ (ʦʢʦʣʦ 40 ʢʤ ʦʪ 

ʧʘʣʝʦʧʦʚʝʨʭʥʦʩʪʠ) ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʢʘʤʝʨʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʪʘʢʦʤʫ ʷʚʣʝʥʠʶ ʢʘʢ ʩʘʤʦʨʦʜʥʦʝ 

ʤʝʪʘʣʣʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʙʘʟʠʪʘʭ. ɺ ʦʙʩʪʘʥʦʚʢʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʢʘʤʝʨʳ ʚ 

ʭʦʜʝ ʬʣʶʠʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʘʟʘʣʴʪʦʚʦʛʦ ʨʘʩʧʣʘʚʘ ʩ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʠʥʪʨʘʪʝʣʣʫʨʠʯʝʩʢʠʤ ʬʣʶʠʜʦʤ, ʦʙʣʘʜʘʶʱʠʤ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʨʦʠʩʭʦʜʠʪ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝ ʧʝʨʚʠʯʥʦ 

ʦʜʥʦʨʦʜʥʦʡ ʙʘʟʘʣʴʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʥʘ ʣʠʢʚʘʪʳ ʥʘ ʩʠʣʠʢʘʪʥʦʡ ʠ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʩʥʦʚʝ. ʀʤʝʥʥʦ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʬʣʶʠʜʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʫʩʣʦʚʠʣʦ ʨʝʘʣʠʟʘʮʠʶ ʩʘʤʦʨʦʜʥʦʡ ʬʘʟʳ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʞʝʣʝʟʘ, ʚ ʪʦʣʝʠʪʦʚʦʤ ʨʘʩʧʣʘʚʝ. ɺ ʛʣʫʙʠʥʥʦʡ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʢʘʤʝʨʝ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (~1500Üʉ) ʠ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ (ʧʦʷʚʣʝʥʠʝ ʤʫʘʩʩʘʥʠʪʘ) ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʚʘʷ 

ʨʘʥʥʷʷ ʬʘʟʘ ʨʘʩʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʙʘʟʠʪʦʚʦʛʦ ʨʘʩʧʣʘʚʘ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʘʥʥʠʡ ʙʠʪʦʚʥʠʪ-ʘʥʦʨʪʠʪʦʚʳʡ ʧʣʘʛʠʦʢʣʘʟ, 

ʚʳʩʦʢʦʤʘʛʥʝʟʠʘʣʴʥʳʡ ʦʣʠʚʠʥ, ʚʧʣʦʪʴ ʜʦ ʬʦʨʩʪʝʨʠʪʘ (Fa9), ʛʨʘʥʘʪ ʧʠʨʦʧ-

ʘʣʴʤʘʥʜʠʥʦʚʦʛʦ ʨʷʜʘ, ʭʨʦʤʠʪ ʠ ʜʨ. [4]. 

ʅʦʚʘʷ ʥʘʭʦʜʢʘ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʷʝʪ ʛʝʦʛʨʘʬʠʶ ʥʘʭʦʜʦʢ, ʥʦ ʠ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘ ʥʦʚʳʭ ʦʙʲʝʢʪʘʭ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʪʘʣʣ-ʩʠʣʠʢʘʪʥʦʡ ʣʠʢʚʘʮʠʝʡ. 
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4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʤ ʈʌʌʀ 

(ʇʨʦʝʢʪ ˉ 18-45-140043 ʨ_ʘ) ʠ ʧʦ ʧʣʘʥʫ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ (ˉ 0381-

2020-0003). 
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Annotation. Tectonic map scale 1:2500000 of the Verkhoyansk-

Kolyma mesozoid system (VKMS)  was based on the plate 

tectonics model. It shows the main tectonic elements and stages 

of development of the system. In the Late Paleozoic-Early 

Mesozoic times the studied territory included a system of 

Alazeya-Oloy and Okhotsk island arcs, that framed the Eastern 

margin of the North-Asian craton, deformed during the Middle 

Paleozoic rifting. The submerged part of the craton is covered by 

sedimentary assemblage of the passive continental margin in the 

west and divided into blocks (microcontinens) by large basins of 

the Oymyakon and Arga-Tas adjacent seas in the cast. Primarily, 

these seas closurehe Late Mesozoic time, resulted from the 

microcontinents collision with the margin of the North-Asian 

craton, led to the formation of the Early Mesozoids the North-

East Russia: orogenic tectonic structures, Main and North 

granitic belts, and origin new continental Earthôs crust of the 

VKMS. 

 

1. ɺʚʝʜʝʥʠʝ 

ɺ ʦʩʥʦʚʝ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʭʝʤʳ ʤʘʩʰʪʘʙʘ 1:2500000 ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʡ 

ʩʠʩʪʝʤʳ ʤʝʟʦʟʦʠʜ (ɺʂʉʄ) ʣʝʞʠʪ ʧʣʠʪʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʘʷ ʚ ʧʦʟʜʥʝʤ ʧʘʣʝʦʟʦʝ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʤʝʞʜʫ 

ʢʦʥʚʝʨʛʝʥʪʥʦʡ ʛʨʘʥʠʮʝʡ ʧʘʣʝʦɸʨʢʪʠʯʝʩʢʦ ï ʉʝʚʝʨʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʧʦʷʩʘ ʠ ʚʦʩʪʦʯʥʳʤ ʢʨʘʝʤ ʉʝʚʝʨʦ-ɸʟʠʘʪʩʢʦʛʦ ʢʨʘʪʦʥʘ (ʉɸʂ). ʇʦʢʘʟʘʥʳ 

ʦʩʥʦʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʟʝʤʥʦʡ ʢʦʨʳ ʪʝʨʨʠʪʦʨʠʠ, 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʪʨʦʝʥʠʠ ɺʂʉʄ ʠ ʵʪʘʧʳ ʠʭ ʨʘʟʚʠʪʠʷ.  

 

2. ʊʝʢʪʦʥʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʠ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ɺʂʉʄ 

ʉ ʩʝʚʝʨʘ ɺʂʉʄ ʦʛʨʘʥʠʯʝʥʘ ʖʞʥʦ-ɸʥʶʡʩʢʦʡ ʰʦʚʥʦʡ ʟʦʥʦʡ. ɺʦʩʪʦʯʥʘʷ 

ʦʢʨʘʠʥʘ ɺʂʉʄ ʩʦʩʪʦʠʪ ʠʟ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ɸʣʘʟʝʡʩʢʦ-

ʆʣʦʡʩʢʦʡ ʠ ʆʭʦʪʩʢʦʡ ʟʦʥ, ʢʦʪʦʨʳʝ ʤʘʨʢʠʨʫʶʪ ʢʦʥʚʝʨʛʝʥʪʥʫʶ ʛʨʘʥʠʮʫ 

ʧʘʣʝʦɸʨʢʪʠʯʝʩʢʦ ï ʉʝʚʝʨʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʧʦʷʩʘ. ʆʥʠ ʞʝ ʦʙʨʘʤʣʷʶʪ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ɺʂʉʄ, ʩʦʩʪʦʷʱʫʶ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟ 

ʩʪʨʫʢʪʫʨ ʠ ʬʨʘʛʤʝʥʪʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʳ ʉɸʂ, 

ʨʘʟʨʫʰʝʥʥʦʡ ʠ ʨʘʩʯʣʝʥʝʥʥʦʡ ʚ ʪʝʯʝʥʠʝ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ 

ʨʠʬʪʦʛʝʥʝʟʘ. ʅʘ ʦʙʰʠʨʥʦʡ ʧʦʛʨʫʞʝʥʥʦʡ ʟʘʧʘʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʉɸʂ 

ʨʘʟʤʝʱʝʥʳ ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ ɺʝʨʭʦʷʥʩʢʦʡ ʧʘʩʩʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʦʢʨʘʠʥʳ. ʂ ʚʦʩʪʦʢʫ ʦʪ ʥʝʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ 
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ʜʚʫʭ ʢʨʘʝʚʳʭ ʙʘʩʩʝʡʥʦʚ, ʟʘʢʨʳʪʠʝ ʢʦʪʦʨʳʭ ʚ ʧʦʟʜʥʝʤ ʤʝʟʦʟʦʝ ʧʨʠʚʝʣʦ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʣʘʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ɺʂʉʄ. ʆʜʠʥ ʠʟ ʥʠʭ 

ʆʡʤʷʢʦʥʩʢʠʡ ʙʘʩʩʝʡʥ ʢʨʘʝʚʦʛʦ ʤʦʨʷ (ʠʟ ʪʨʝʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ï 

ʇʦʣʦʫʩʥʝʥʩʢʦʛʦ, ʀʥʲʷʣʠ-ɼʝʙʠʥʩʢʦʛʦ ʠ ʉʫʛʦʡʩʢʦʛʦ), ʥʘʯʘʣ ʩʚʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʨʝʜʥʝʤ-ʧʦʟʜʥʝʤ ʜʝʚʦʥʝ ʚ ʧʨʦʮʝʩʩʝ ʟʘʣʦʞʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʀʥʜʠʛʠʨʩʢʦʛʦ ʨʠʬʪʘ, ʦʪʢʦʣʦʚʰʝʛʦ ʦʪ ʚʦʩʪʦʯʥʦʛʦ ʢʨʘʷ ʉɸʂ 

ʤʠʦʛʝʦʢʣʠʥʘʣʴʥʳʝ ʙʣʦʢʠ ʆʤʫʣʝʚʩʢʦʛʦ ʭʨʝʙʪʘ. ʕʪʦʪ ʙʘʩʩʝʡʥ ʧʨʦʰʝʣ ʚʩʝ 

ʩʪʘʜʠʠ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ: ʦʪ ʨʠʬʪʦʚʦʡ ʜʦʣʠʥʳ ʢ ʨʠʬʪʦʚʦʤʫ ʙʘʩʩʝʡʥʫ ʜʦ 

ʢʨʫʧʥʦʛʦ ʢʨʘʝʚʦʛʦ ʤʦʨʷ ʩ ʫʟʢʠʤ ʦʢʝʘʥʠʯʝʩʢʠʤ ʜʥʦʤ. ɼʨʫʛʦʡ ɸʨʛʘ-

ʊʘʩʩʢʠʡ ʟʘʜʫʛʦʚʦʡ ʙʘʩʩʝʡʥ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚʦʩʪʦʯʥʝʝ ʠ ʨʘʟʜʝʣʷʣ 

ʤʠʦʛʝʦʢʣʠʥʘʣʴʥʳʝ ʙʣʦʢʠ ʆʤʫʣʝʚʩʢʦʛʦ ʭʨʝʙʪʘ ʦʪ ɸʣʘʟʝʡʩʢʦʡ ʦʩʪʨʦʚʥʦʡ 

ʜʫʛʠ. ɺʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦʟʜʥʝʛʦ ʧʘʣʝʦʟʦʷ ï ʨʘʥʥʝʛʦ 

ʤʝʟʦʟʦʷ ʵʪʦʛʦ ʥʝʢʦʛʜʘ ʦʙʰʠʨʥʦʛʦ ʢʨʘʝʚʦʛʦ ʤʦʨʷ  ʚʩʢʨʳʚʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʜʥʦʠʤʝʥʥʦʛʦ ʭʨʝʙʪʘ ɸʨʛʘ-ʊʘʩ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʢʨʘʠʥʥʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʧʘʣʝʦʩʪʨʫʢʪʫʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ ʚ 

ʧʦʟʜʥʝʤʝʟʦʟʦʡʩʢʠʝ ʦʨʦʛʝʥʥʳʝ ɺʂʉʄ ʥʘʯʘʣʦʩʴ ʩ ʩʝʨʝʜʠʥʳ ʶʨʩʢʦʛʦ 

ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʣʘʪʝʨʘʣʴʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚʜʦʣʴ 

ʢʦʥʚʝʨʛʝʥʪʥʦʡ ʛʨʘʥʠʮʳ ʧʘʣʝʦɸʨʢʪʠʯʝʩʢʦ ï ʉʝʚʝʨʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʧʦʷʩʘ 

ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʟʦʥʘʭ ɸʣʘʟʝʡʩʢʦ-ʆʣʦʡʩʢʦʡ ʠ ʆʭʦʪʩʢʦʡ ʦʩʪʨʦʚʥʳʭ ʜʫʛ. 

ɺ ʵʪʦ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʦʪʤʠʨʘʥʠʝ ʦʜʥʠʭ ʦʩʪʨʦʚʥʳʭ ʜʫʛ ʠ ʩʪʦʣʢʥʦʚʝʥʠʝ 

ʜʨʫʛʠʭ ʩ ʬʨʘʛʤʝʥʪʘʤʠ (ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʤʠ) ʉɸʂ ʩ ʟʘʤʳʢʘʥʠʝʤ 

ʨʘʟʜʝʣʷʶʱʠʭ ʠʭ ʢʨʘʝʚʳʭ ʙʘʩʩʝʡʥʦʚ. ʈʘʥʥʠʤ ʩʦʙʳʪʠʝʤ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ 

ʩʪʘʣʦ ʟʘʢʨʳʪʠʝ ɸʨʛʘ-ʊʘʩʩʢʦʛʦ ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ɸʣʘʟʝʡʩʢʘʷ ʦʩʪʨʦʚʥʘʷ ʜʫʛʘ ʩʧʘʷʣʘ ʦʢʨʫʞʘʶʱʠʝ ʝʝ ʨʘʟʥʳʝ ʧʦ ʨʘʟʤʝʨʘʤ 

ʙʣʦʢʠ ʉɸʂ ʚ ʝʜʠʥʳʡ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʠʡ ʤʝʛʘʙʣʦʢ (ʂʆʄ). ɿʘʪʝʤ 

ʦʨʦʛʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚ ʪʝʯʝʥʠʝ ʧʦʟʜʥʝʡ ʶʨʳ-ʨʘʥʥʝʛʦ ʤʝʣʘ ʙʳʣ ʧʨʦʜʦʣʞʝʥ 

ʢʦʣʣʠʟʠʝʡ ʂʆʄ ʩ ʉʠʙʠʨʩʢʠʤ ʢʦʥʪʠʥʝʥʪʦʤ, ʛʜʝ ʚ ʟʦʥʝ ʠʭ ʩʪʦʣʢʥʦʚʝʥʠʷ 

ʟʘʤʢʥʫʣʦʩʴ ʆʡʤʷʢʦʥʩʢʦʝ ʢʨʘʝʚʦʝ ʤʦʨʝ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʢʦʣʣʠʟʠʦʥʥʦʛʦ 

ʧʦʷʩʘ ʏʝʨʩʢʦʛʦ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʟʘʢʨʳʪʠʷ (ʦʢʩʬʦʨʜ-ʥʘʯʘʣʦ 

ʪʠʪʦʥʘ) ʵʪʦʛʦ ʤʦʨʷ, ʚʠʜʠʤʦ ʩʦʯʝʪʘʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʧʦʣʥʦʛʦ ʧʦʜʜʚʠʛʘ 

ʥʝʙʦʣʴʰʦʛʦ ʧʦ ʨʘʟʤʝʨʘʤ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʜʥʘ ʵʪʦʛʦ ʙʘʩʩʝʡʥʘ ʧʦʜ ʟʝʤʥʫʶ 

ʢʦʨʫ ʂʆʄ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʘʜ ʝʛʦ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʦʡ  

ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʛʦ ʋʷʥʜʠʥʘ-ʗʩʘʯʥʝʥʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ. 

ʇʦʛʣʦʱʝʥʠʝ ʤʘʣʦʡ ʧʦ ʨʘʟʤʝʨʘʤ ʦʢʝʘʥʩʢʦʡ ʢʦʨʳ ʆʡʤʷʢʦʥʩʢʦʛʦ ʢʨʘʝʚʦʛʦ 

ʤʦʨʷ, ʧʦʢʨʳʪʦʛʦ ʤʦʱʥʳʤ ʯʝʭʣʦʤ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʦʜ ʟʝʤʥʫʶ ʢʦʨʫ 

ʂʆʄ ʥʝ ʦʩʪʘʚʠʣʦ ʢʘʢʠʭ-ʣʠʙʦ ʩʣʝʜʦʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʣʦʡ ʦʢʝʘʥʩʢʦʡ 

ʢʦʨʳ ʚ ʧʨʝʜʝʣʘʭ ʩʠʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʢʦʣʣʠʟʠʦʥʥʦʛʦ ʧʦʷʩʘ 

ʏʝʨʩʢʦʛʦ. ʉʪʦʣʢʥʦʚʝʥʠʝ ʂʆʄ ʩ ʉʠʙʠʨʩʢʠʤ ʢʦʥʪʠʥʝʥʪʦʤ ʧʨʠʚʝʣʦ ʢ 
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ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʥʥʠʭ ʤʝʟʦʟʦʠʜ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ: ʦʨʦʛʝʥʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ɻʣʘʚʥʦʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʛʨʘʥʠʪʥʳʭ ʧʦʷʩʦʚ ʠ 

ʩʪʘʥʦʚʣʝʥʠʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ ɺʂʉʄ. ʇʦʯʪʠ 

ʩʨʘʟʫ ʚʩʣʝʜ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝʤ ɺʂʉʄ, ʬʦʨʤʠʨʫʝʪʩʷ ʅʦʚʦʩʠʙʠʨʩʢʦ-

ʏʫʢʦʪʩʢʘʷ ʩʠʩʪʝʤʘ ʤʝʟʦʟʦʠʜ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʢʦʣʣʠʟʠʠ 

ʏʫʢʦʪʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʢʨʘʪʦʥʘ ʩ 

ʥʦʚʦʦʙʦʨʘʟʦʚʘʥʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʦʡ ɺʂʉʄ, ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʤʝʞʜʫ ʥʠʤʠ ʖʞʥʦ-ɸʥʶʡʩʢʦʡ ʰʦʚʥʦʡ ʟʦʥʳ, ʤʘʨʢʠʨʫʶʱʝʡ ʩʣʝʜ ʟʘʢʨʳʪʠʷ 

ʦʜʥʦʠʤʝʥʥʦʛʦ ʠʣʠ ʇʨʦʪʦʘʨʢʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ. ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ɺʝʨʭʦʷʥʦ-

ʂʦʣʳʤʩʢʘʷ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦ-ʏʫʢʦʪʩʢʘʷ ʩʠʩʪʝʤʳ ʧʨʦʜʦʣʞʘʶʪ ʩʚʦʝ 

ʨʘʟʚʠʪʠʝ ʚ ʩʦʩʪʘʚʝ ʝʜʠʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʨʦʛʝʥʥʦʡ ʦʙʣʘʩʪʠ ʤʝʟʦʟʦʠʜ 

ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ, ʶʛʦ-ʟʘʧʘʜʥʘʷ ʢʦʥʚʝʨʛʝʥʪʥʘʷ ʛʨʘʥʠʮʘ ʢʦʪʦʨʦʡ 

ʦʙʦʟʥʘʯʝʥʘ  ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʧʦʟʜʥʝʤʝʣʦʚʦʛʦ ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʦʛʦ 

ʚʫʣʢʘʥʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ ʧʦʷʩ ʘʥʜʩʢʦʛʦ ʪʠʧʘ. 

3. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʇʨʦʝʢʪʘ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ ˉ 0381-2019-

0001, ʘ ʪʘʢʞʝ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ ˉ 19-05-009 45. 
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Annotation. The paper deals with typomorphic features of zircons 

of Cretaceous granitoids of different composition and formation 

belonging. Wide variations of their compositions have been 

established ï from high-temperature " cow-mantle "morphotypes 

of early generation to relatively low ï temperature "cow- mantle 
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" morphotypes of late generation, which is due to the mixed 

genetic nature of their granitoids. Since the most accurate local 

U-Th-Pb method is not available, it is proposed to conduct 

isotopic uranium- lead Dating of granitoids separately for "cow-

mantle" and "crustal" morphotypes. 

 

1. ɺʚʝʜʝʥʠʝ 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʠʟʦʪʦʧʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ ʫʨʘʥ-ʪʦʨʠʡ-ʩʚʠʥʮʦʚʳʡ. ʆʩʥʦʚʥʳʤ 

ʤʠʥʝʨʘʣʦʤ ʧʨʠ ʵʪʦʤ ʤʝʪʦʜʝ ʷʚʣʷʝʪʩʷ ʮʠʨʢʦʥ. ʇʦʩʢʦʣʴʢʫ ʤʠʥʝʨʘʣ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʦʥʘʣʴʥʳʡ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ 

U-Th-Pb ʤʝʪʦʜʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʜʘʪʠʨʦʚʘʪʴ ʢʘʞʜʫʶ ʟʦʥʫ ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʘ. 

ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ ʤʝʪʦʜ ʚʝʩʴʤʘ ʪʨʫʜʦʝʤʦʢ ʠ ʜʦʨʦʛ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʘ ʧʦ ʥʝ ʤʝʥʝʝ, ʯʝʤ 25 ʟʝʨʥʘʤ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʢʦʥʢʦʨʜʠʠ, ʫʩʨʝʜʥʷʶʱʝʡ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ. ɼʦʣʛʠʝ ʛʦʜʳ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʜʠʩʢʫʩʩʠʷ ʦ ʧʨʘʚʦʤʝʨʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʩʨʝʜʠ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʟʝʨʝʥ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʤʘʛʤʘʪʠʯʝʩʢʠʝ, ʥʦ ʠ 

ʢʩʝʥʦʛʝʥʥʳʝ ʠ ʨʝʩʪʠʪʦʚʳʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʡ ʚʦʟʤʦʞʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʩʢʘʞʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʜʘʥʥʳʭ. ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʚʳʷʚʣʝʥʠʝ 

ʚʘʨʠʘʮʠʡ ʭʠʤʠʯʝʩʢʠʭ ʩʦʩʪʘʚʦʚ ʠ ʤʦʨʬʦʪʠʧʦʚ ʮʠʨʢʦʥʦʚ ʚ ʛʨʘʥʠʪʦʠʜʘʭ 

ʨʝʛʠʦʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʨʘʥ-ʩʚʠʥʮʦʚʦʛʦ 

ʤʝʪʦʜʘ ʧʨʠ ʠʭ ʜʘʪʠʨʦʚʘʥʠʠ. 

 

2. ʊʠʧʦʤʦʨʬʠʟʤ ʮʠʨʢʦʥʦʚ 

ʄʝʣʦʚʳʝ ʛʨʘʥʠʪʦʠʜʳ ï ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ 

ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʡ ʦʨʦʛʝʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʎʠʨʢʦʥ ʚ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʥʝʩʢʦʣʴʢʠʭ ʛʝʥʝʨʘʮʠʷʭ ï ʨʘʥʥʝ- ʠ 

ʧʦʟʜʥʝʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʨʘʟʫʝʪ ʢʨʠʩʪʘʣʣʳ ʨʘʟʥʳʭ 

ʤʦʨʬʦʪʠʧʦʚ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʟʫʯʝʥʠʷ ʮʠʨʢʦʥʦʚ ʨʘʥʥʝʤʝʣʦʚʳʭ ʛʨʘʥʠʪʦʠʜʥʳʭ ʤʘʩʩʠʚʦʚ ʶʛʦ-ʚʦʩʪʦʢʘ 

ʇʦʣʦʫʩʥʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ ʠ ʧʦʟʜʥʝʤʝʣʦʚʳʭ ʛʨʘʥʠʪʦʚ ʉʝʣʝʥʥʷʭʩʢʦʛʦ 

ʩʠʥʢʣʠʥʦʨʠʷ (ʨʠʩʫʥʦʢ 1), ʇʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ɹʫʦʨ-ʖʨʷʭʩʢʠʤ 

ʤʘʩʩʠʚʦʚ ʜʠʦʨʠʪʦʚ ï ʛʨʘʥʦʜʠʦʨʠʪʦʚ ʄ-ʪʠʧʘ, ʍʦʣʦʜʥʳʤ ʠ ʄʦʢʨʠʥʩʢʠʤ 

ʤʘʩʩʠʚʘʤʠ I- ʠʣʠ IS-ʪʠʧʘ [1], ʚʪʦʨʳʝ ï ɸʛʜʘʡʩʢʠʤ, ɻʝʨʘʤʜʘʯʘʥʩʢʠʤ ʠ 

ʇʨʘʚʦ-ʂʳʨʠʥʩʢʠʤ ʤʘʩʩʠʚʘʤʠ ɸ-ʪʠʧʘ.  

ʉʨʝʜʠ ʮʠʨʢʦʥʦʚ ʛʨʘʥʠʪʦʠʜʦʚ ɹʫʦʨ-ʖʨʷʭʩʢʦʛʦ ʤʘʩʩʠʚʘ ʫʩʪʘʥʦʚʣʝʥʳ 

ʢʨʠʩʪʘʣʣʳ çʢʦʨʦʚʦ-ʤʘʥʪʠʡʥʳʭè ʤʦʨʬʦʪʠʧʦʚ D ʠ J (ʧʦ [2]) ʩ ʚʝʣʠʯʠʥʘʤʠ 
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ZrO2/HfO2 = 168ï53 ʠ çʢʦʨʦʚʳʭè ʨʷʜʘ S ʩ ʦʪʥʦʰʝʥʠʷʤʠ ZrO2/HfO2 53ï49. 

ɺ ʛʨʘʥʠʪʦʠʜʘʭ ʍʦʣʦʜʥʦʛʦ ʠ ʄʦʢʨʠʥʩʢʦʛʦ ʤʘʩʩʠʚʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʢʨʠʩʪʘʣʣʳ çʢʦʨʦʚʦ-ʤʘʥʪʠʡʥʳʭè ʤʦʨʬʦʪʠʧʦʚ D, J ʠ ʈ ʠ çʢʦʨʦʚʳʭè ʨʷʜʘ S 

c ʚʝʣʠʯʠʥʘʤʠ ZrO2/HfO2 89ï57 ʠ 57ï39, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʝ ʞʝ 

ʤʦʨʬʦʪʠʧʳ: D, J, P, S ʠ ʩ ʙʣʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ZrO2/HfO2 (128ï65 ʠ 60ï

28) ʧʨʠʩʫʱʠ ʠ ʮʠʨʢʦʥʘʤ ɸ-ʛʨʘʥʠʪʦʚ ʉʝʣʝʥʥʷʭʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ. ʊʘʢʦʝ 

ʩʦʯʝʪʘʥʠʝ ʨʘʟʥʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ çʨʘʟʥʦʛʣʫʙʠʥʥʳʭè ʤʦʨʬʦʪʠʧʦʚ 

ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʤʘʪʝʨʠʥʩʢʠʭ ʨʘʩʧʣʘʚʦʚ ʟʘ ʩʯʝʪ ʧʣʘʚʣʝʥʠʷ 

ʥʠʞʥʝʢʦʨʦʚʳʭ ʩʫʙʩʪʨʘʪʦʚ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʥʠʭ ʪʝʧʣʘ ʠ ʬʣʶʠʜʦʚ, ʧʦ 

ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʲʝʤʦʤ ʱʝʣʦʯʥʦ-ʦʩʥʦʚʥʳʭ ʜʠʘʧʠʨʦʚ [1]. 

 

ʂ
ʦʣr
ʤ
ʘʀʥ

ʜʠ
ʛʠ
ʨʢ
ʘ

ʄʦʨʝ ʃʘʧʪʝʚʳʭ

ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʠʡ
ʤʠʢʨʦʢʦʥʪʠʥʝʥʪ

   ɸʣʘʟʝʡʩʢʦ-ʆʣʦʡʩʢʘʷ
ʧʘʣʝʦʦʩʪʨʦʚʦʜʫʞʥʘʷ   ʩʠʩʪʝʤʘ

1
2
3

ʉ ʝ ʚ ʝ ʨ ʥ  rʡ 
ʧ ʦ

  ̫ʩ

ʧ ʦ 
 ̫ʩ

ɻ
 ʣ

 ʘ
 ʚ ʥ 

 rʡ

140
o

4

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʪʦʠʜʦʚ ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʠʭ 

ʤʝʟʦʟʦʠʜ 

1 ï ʤʘʩʩʠʚʳ ʛʨʘʥʠʪʦʠʜʦʚ ʧʨʦʜʦʣʴʥʳʭ ʨʷʜʦʚ, 2 ï ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ 

ʨʘʙʦʪʝ ʛʨʘʥʠʪʦʠʜʥʳʝ ʪʝʣʘ, 3 ï ʧʦʧʝʨʝʯʥʳʝ ʧʦʷʩʘ ʛʨʘʥʠʪʦʠʜʦʚ, 4 ï ʦʩʠ 

ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ. 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʠ çʛʣʫʙʠʥʥʦʩʪʠè) 

ʛʨʘʥʠʪʦʠʜʦʚ ʧʨʝʜʣʦʞʝʥʦ [3] ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʠʭ ʘʢʮʝʩʩʦʨʥʳʭ 

ʮʠʨʢʦʥʘʭ ʠʪʪʨʠʷ ʠ ʠʪʪʝʨʙʠʷ. ʊʘʢʠʝ ʧʦʩʪʨʦʝʥʠʷ ʥʘʤʠ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʚʩʝʭ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʛʨʘʥʠʪʦʠʜʥʳʭ ʤʘʩʩʠʚʦʚ (ʨʠʩʫʥʦʢ 2 ʘ, ʙ).  



150 

 

 
ʈʠʩʫʥʦʢ 2ʘ. ʎʠʨʢʦʥʳ ʛʨʘʥʠʪʦʠʜʦʚ 1 ï ʄʦʢʨʠʥʩʢʦʛʦ, 2 ï ʍʦʣʦʜʥʦʛʦ, 3 ï 

ɹʫʦʨ-ʖʨʷʭʩʢʦʛʦ ʤʘʩʩʠʚʦʚ. 

 
ʈʠʩʫʥʦʢ 2ʙ. ʎʠʨʢʦʥʳ 1ïɻʝʨʘʤʜʘʯʘʥʩʢʦʛʦ, 2 ï ɸʛʜʘʡʩʢʦʛʦ, 

3 ï ʇʨʘʚʦ-ʂʳʨʠʥʩʢʦʛʦ ʤʘʩʩʠʚʦʚ 

ʇʦʣʷ ʜʠʘʛʨʘʤʤʳ [3]: ɻ-ɻ ï ʮʠʨʢʦʥʳ ʛʨʘʥʠʪʦʠʜʦʚ ʛʘʙʙʨʦ-ʛʨʘʥʠʪʥʦʛʦ, ɸɻ ï 

ʘʜʘʤʝʣʣʠʪ-ʛʨʘʥʠʪʥʦʛʦ, ɻ ï ʛʨʘʥʠʪʥʦʛʦ ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʠʧʦʚ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʛʨʘʥʠʪʦʠʜʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʮʠʨʢʦʥʳ ʚʩʝʭ ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʠʧʦʚ ʧʦ [3], ʘ ʧʦ ʬʘʢʪʫ ï ʮʠʨʢʦʥʳ ʨʘʟʥʳʭ 

ʛʝʥʝʨʘʮʠʡ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʰʠʨʦʢʦ ʚʘʨʴʠʨʫʶʪ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʥʦʚʥʦʩʪʠ ʥʝʩʫʱʠʭ ʠʭ ʧʦʨʦʜ. ʎʠʨʢʦʥʳ ʤʦʨʬʦʪʠʧʦʚ D ʠ 

I ʥʝʨʝʜʢʦ ʘʩʩʦʮʠʠʨʫʶʪ ʩ ʨʝʩʪʠʪʦʚʳʤʠ ʢʣʠʥʦʧʠʨʦʢʩʝʥʘʤʠ (ʤʘʩʩʠʚʳ ʶʛʦ-

ʚʦʩʪʦʢʘ ʇʦʣʦʫʩʥʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ) ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʥʝʩʝʥʳ ʢ ʨʝʩʪʠʪʦʚʳʤ. ʅʦ ʦʪʣʠʯʠʪʴ ʨʝʩʪʠʪʦʚʳʝ ʠ ʨʘʥʥʝʤʘʛʤʘʪʠʯʝʩʢʠʝ 

ʮʠʨʢʦʥʳ ʧʨʠ ʦʪʙʦʨʝ ʟʝʨʝʥ ʠʟ ʧʨʦʪʦʣʦʯʝʢ, ʢʘʢ ʵʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʜʣʷ 

ʠʟʦʪʦʧʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʪʝ ʠ 

ʜʨʫʛʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʭʨʘʥʷʶʪ ʧʨʘʚʠʣʴʥʳʝ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ 

ʦʯʝʨʪʘʥʠʷ. 
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3. ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʤʘʩʩʠʚʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʮʠʨʢʦʥʳ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʠʧʦʚ ʠ ʨʘʟʥʳʭ ʢʨʠʩʪʘʣʣʦ-ʤʦʨʬʦʪʠʧʦʚ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʨʘʥʠʪʦʠʜʦʚ ʪʠʧʦʤʦʨʬʠʟʤ ʮʠʨʦʥʦʚ ʤʘʣʦ 

ʧʨʠʤʝʥʠʤ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʟʦʪʦʧʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʧʦ ʮʠʨʢʦʥʘʤ, ʪʦ 

ʢʦʨʨʝʢʪʥʳʤ ʦʢʘʟʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʣʦʢʘʣʴʥʳʡ ʤʝʪʦʜ. ʇʨʠʤʝʥʝʥʠʝ ʞʝ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʪʦʜʘ ʧʦ ʩʝʨʠʠ ʟʝʨʝʥ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʢʦʥʢʦʨʜʠʡ ʤʦʞʝʪ ʜʘʪʴ 

ʪʦʣʴʢʦ ʚʝʩʴʤʘ ʫʩʨʝʜʥʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʝʷʩʥʦ, ʢ ʢʘʢʦʤʫ ʵʪʘʧʫ 

ʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʥʠʪʦʚ ʦʪʥʦʩʷʱʠʝʩʷ; ʢ ʧʨʦʮʝʩʩʫ ʤʘʛʤʦʛʝʥʝʨʘʮʠʠ, ʝʩʣʠ ʚ 

ʚʳʙʦʨʢʝ ʧʨʝʦʙʣʘʜʘʶʪ ʨʝʩʪʠʪʦʚʳʝ ʟʝʨʥʘ, ʢ ʥʘʯʘʣʫ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

(ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʘʥʥʝʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤ) ʠʣʠ ʢ 

ʝʛʦ ʢʦʥʮʫ (ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʢʨʠʩʪʘʣʣʳ). 
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Annotation. The Russian-German expedition on the joint project 

Seismicity and Neotectonics of the Laptev Sea Region in 2016-

2018 in the Lena River Delta and coastal areas seismicity studies 

was conducted. At 25 field digital seismic stations during this 

period over one thousand local earthquakes were recorded. Their 

distribution in space, in time and in depth are considered. 

1. ɺʚʝʜʝʥʠʝ 

ɸʨʢʪʠʯʝʩʢʘʷ ʟʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ 

ʩʝʡʩʤʠʯʥʦʩʪʴʶ. ʊʘʢ, ʯʝʨʝʟ ʘʢʚʘʪʦʨʠʶ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʦʪ ʦ. 

ɻʨʝʥʣʘʥʜʠʷ ʢ ʜʝʣʴʪʝ ʨ. ʃʝʥʘ ʪʷʛʦʪʝʝʪ ʧʦʣʦʩʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʧʨʠʫʨʦʯʝʥʥʘʷ ʢ ʭʨ. ɻʘʢʢʝʣʷ, ʚʳʪʷʥʫʪʦʤʫ ʦʪ ɻʨʝʥʣʘʥʜʩʢʦʛʦ ʰʝʣʴʬʘ ʢ 

ʰʝʣʴʬʫ ʤʦʨʷ ʃʘʧʪʝʚʳʭ, ʧʘʨʘʣʣʝʣʴʥʦ ʣʠʥʠʠ ʦʩʪʨʦʚʦʚ ʐʧʠʮʙʝʨʛʝʥ - ɿʝʤʣʷ 

ʌʨʘʥʮʘ ʀʦʩʠʬʘ - ʉʝʚʝʨʥʘʷ ɿʝʤʣʷ. [1, 2, 3].  

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʨʠʙʨʝʞʥʦʡ 

ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʗʢʫʪʩʢʠʡ ʬʠʣʠʘʣ ʌʀʎ ɽɻʉ ʈɸʅ ʩʦʚʤʝʩʪʥʦ ʩ 

ʇʦʣʷʨʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ʠʤ. ɸʣʴʬʨʝʜʘ ɺʝʛʝʥʝʨʘ, ɻʝʣʴʤʛʦʣʴʪʮʩʢʠʤ ʮʝʥʪʨʦʤ 

ʧʦʣʷʨʥʳʭ ʠ ʤʦʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ɻʝʨʤʘʥʠʷ), ʠ ʀʥʩʪʠʪʫʪʦʤ 

ʦʢʝʘʥʦʣʦʛʠʠ ʠʤ. ʐʠʨʰʦʚʘ (ʄʦʩʢʚʘ) ʧʨʦʚʦʜʷʪ ʩʦʚʤʝʩʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦ ʧʨʦʝʢʪʫ çSeismicity and neotectonics of Laptev sea region (SIOLA)è ʩ 

2015 ʛ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʦʣʫʯʝʥʳ ʮʠʬʨʦʚʳʝ ʟʘʧʠʩʠ  ʩ 25 ʧʫʥʢʪʦʚ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʝʨʠʦʜ ʘʚʛʫʩʪ 2016 ʛ ʧʦ ʤʘʡ 2019 ʛ. 

 

2. ʉʝʡʩʤʠʯʥʦʩʪʴ ɸʨʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʗʢʫʪʠʠ ʟʘ ʧʝʨʠʦʜ ʘʚʛʫʩʪ 2016 - 

ʜʝʢʘʙʨʴ 2018 ʛʛ. 

ʇʦʩʪʨʦʝʥʘ ʜʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ 

ʚʨʝʤʝʥʠ (ʘʚʛʫʩʪ 2016 ʛ. - ʜʝʢʘʙʨʴ 2018 ʛ.) (ʨʠʩʫʥʦʢ 1). ʅʘ ʥʝʡ ʚʳʷʚʣʷʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʤʘʢʩʠʤʫʤʦʚ ʯʠʩʣʘ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʪʷʛʦʪʝʶʪ ʢ ʟʠʤʥʝʤʫ 

ʧʝʨʠʦʜʫ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

ʅʘʠʙʦʣʴʰʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʦʢʪʷʙʨʝ-ʥʦʷʙʨʝ 2016 

ʛ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 410 ʩʦʙʳʪʠʡ. ʗʥʚʘʨʴ-ʬʝʚʨʘʣʴ 2017 

ʛ. ʠʤʝʣ ʥʘʠʤʝʥʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʚʳʷʚʣʝʥʦ 22 ʪʦʣʯʢʘ. ʉ ʘʧʨʝʣʷ ʧʦ ʠʶʣʴ 
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2017 ʠ 2018 ʛʛ. ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʳʪʠʡ ʤʠʥʠʤʘʣʴʥʦʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʧʝʨʝʨʳʚʦʤ ʚ ʨʝʛʠʩʪʨʘʮʠʠ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ. ɺ ʩʝʥʪʷʙʨʝ-

ʜʝʢʘʙʨʝ 2017 ʛ. ʙʳʣʦ ʦʪʤʝʯʝʥʦ 333 ʩʦʙʳʪʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʟʘ 

ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ 2016 ʛ. ʧʨʦʠʟʦʰʣʦ 516. ʂʘʟʘʣʦʩʴ ʙʳ, ʟʜʝʩʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʝʟʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʦʮʝʩʩʘʤʠ ʟʘʤʝʨʟʘʥʠʷ, 

ʦʜʥʘʢʦ ʟʘ ʧʝʨʠʦʜ ʩʝʥʪʷʙʨʴ-ʜʝʢʘʙʨʴ 2018 ʛ. ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚʩʝʛʦ 126 

ʩʦʙʳʪʠʡ. ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʨʠʩʫʪʩʪʚʠʠ  ʪʘʢʠʭ ʷʚʣʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʤʝʨʟʣʦʪʦʡ, ʥʦ, ʥʝʩʦʤʥʝʥʥʦ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʦʙʫʩʣʦʚʣʝʥʘ ʵʥʜʦʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʩʚʷʟʘʥʘ ʩ ʧʦʜʚʠʞʢʘʤʠ ʧʦ 

ʨʘʟʣʦʤʘʤ. 

 
ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʘʨʢʪʠʯʝʩʢʦʡ  ʯʘʩʪʠ ʗʢʫʪʠʠ ʟʘ ʧʝʨʠʦʜ ʘʚʛʫʩʪ 2016 ʛ.- ʜʝʢʘʙʨʴ 2018 ʛ. 

 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 1452 ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʅʘ 

ʢʘʨʪʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦʣʦʩʫ ʵʧʠʮʝʥʪʨʦʚ ʰʠʨʠʥʦʡ 60-100 ʢʤ, ʚ ʜʣʠʥʫ 

ʦʢʦʣʦ 350 ʢʤ (ʨʠʩʫʥʦʢ 2). ʇʨʠʯʝʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʦʙʳʪʠʡ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʥʘ ʜʚʫʭ ʫʯʘʩʪʢʘʭ: ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʆʣʝʥʝʢʩʢʦʡ 

ʧʨʦʪʦʢʠ ʠ ʛʫʙʝ ɹʫʦʨ-ʍʘʷ (ʶʞʥʘʷ ʯʘʩʪʴ ʤʦʨʷ ʃʘʧʪʝʚʳʭ). ɼʣʷ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʥʘ ʤʝʣʢʦʬʦʢʫʩʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ. ʆʯʘʛʠ 946 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 10 ʢʤ, 240 - ʥʘ ʛʣʫʙʠʥʝ 11-
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20 ʢʤ, 266 - ʥʘ ʛʣʫʙʠʥʝ 21-30 ʢʤ. ʇʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʢʣʘʩʩʫ ʧʨʝʦʙʣʘʜʘʶʪ 

ʩʣʘʙʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʂʨ < 6, ʠʭ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 804. ʕʧʠʮʝʥʪʨʳ ʩ 

ʂʨ=6-7.9 ʟʘʬʠʢʩʠʨʦʚʘʥʳ  558, ʩʠʣʴʥʳʝ ʩ ʂʨ>7.9 - 90 ʩʦʙʳʪʠʡ. ʅʘʠʙʦʣʝʝ 

ʩʠʣʴʥʳʝ ʪʦʣʯʢʠ ʧʨʦʠʟʦʰʣʠ ʩ ʂʨ=11.5 ʠ ʂʨ=11.3. 

 

 
ʈʠʩʫʥʦʢ 2. ʉʚʦʜʥʘʷ ʢʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʘʨʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʗʢʫʪʠʠ ʟʘ ʧʝʨʠʦʜ ʘʚʛʫʩʪʘ 2016 ʛ. - ʜʝʢʘʙʨʴ 2018 ʛ. 

 

3. ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʡʦʥ ʜʝʣʴʪʳ ʨʝʢʠ ʃʝʥʘ, ʷʚʣʷʝʪʩʷ ʩʝʡʩʤʠʯʝʩʢʠ ʦʯʝʥʴ 

ʘʢʪʠʚʥʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʧʠʮʝʥʪʨʦʚ ʪʷʛʦʪʝʶʪ ʢ 

ɼʶʣʶʥʩʢʦʤʫ ʨʘʟʣʦʤʫ, ʧʝʨʝʩʝʢʘʶʱʝʤʫ ʫ ʦʩʥʦʚʘʥʠʷ ʜʝʣʴʪʫ ʥʘʟʚʘʥʥʦʡ 

ʨʝʢʠ [3]. ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʝʞʝʛʦʜʥʦ  ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ 500 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʝʡʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʝʡ ʥʫʞʥʦ ʧʨʦʜʦʣʞʠʪʴ ʠ ʫʩʠʣʠʪʴ, ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʥʘ ʆʣʝʥʝʢʩʢʦʡ ʧʨʦʪʦʢʝ ʜʝʣʴʪʳ ʨ. 
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ʃʝʥʘ, ʛʫʙʘ ɹʫʦʨ-ʍʘʷ. ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʩʰʠʨʠʪʴ ʟʥʘʥʠʷ ʦ ʥʘʧʨʷʞʸʥʥʦʤ ʩʦʩʪʦʷʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ, ʠ ʜʘʪʴ ʦʮʝʥʢʫ 

ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʨʷʜʘ ʘʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ.  
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Annotation. Numerous evidence Earthôs hot heterogeneous 

accretion allow explain the main features of evolution on it 

geological processes. They allow to highlight four stages of its 

evolution: panmagmatic (4.56 ï 3.8 billion years ago), 

crystallizatyion of the crust from acid layer of magma ocean 3.8 

ï 1.8 billion years), origin of continental lithosphere (1.8 - 1.1 

billion years) and the modern continental-oceanic.  

 

1. ɺʚʝʜʝʥʠʝ 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʩʪʘʥʦʚʣʝʥʳ ʛʣʘʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʚʦʣʶʮʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ɿʝʤʣʝ [1, 2]. ʆʜʥʘʢʦ ʩ ʧʦʟʠʮʠʡ 

ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ ʛʠʧʦʪʝʟʳ ʝʝ ʭʦʣʦʜʥʦʡ ʛʦʤʦʛʝʥʥʦʡ ʘʢʢʨʝʮʠʠ ʧʨʠʨʦʜʘ ʠʭ 
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ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʦʡ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʛʦʨʷʯʝʡ ʛʝʪʝʨʦʛʝʥʥʦʡ ʘʢʢʨʝʮʠʠ [3] 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʥʦʩʪʴʶ ʦʙʲʷʩʥʠʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

 

2. ʇʨʠʨʦʜʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ 

ʅʘʠʙʦʣʝʝ ʥʝʧʦʥʷʪʥʦʡ ʙʳʣʘ ʧʨʠʯʠʥʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʥʥʝʤ ʜʦʢʝʤʙʨʠʠ 

ʢʠʩʣʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʢʦʨʳ. ʇʨʠ ʦʙʳʯʥʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʤʘʛʤ ʧʫʪʝʤ ʯʘʩʪʠʯʥʦʛʦ ʧʣʘʚʣʝʥʠʷ ʦʥʘ ʥʝ ʤʦʛʣʘ 

ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ, ʪʘʢ ʢʘʢ ʢʠʩʣʳʝ ʚʳʧʣʘʚʢʠ ʚ ʧʝʨʚʠʯʥʳʭ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ 

ʧʦʨʦʜʘʭ ʤʦʛʣʠ ʚʦʟʥʠʢʘʪʴ ʪʦʣʴʢʦ ʧʨʠ ʜʘʚʣʝʥʠʠ ʤʝʥʝʝ 0,3 ɻʇʘ. ʆʜʥʘʢʦ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʪʦʤʫ ʜʘʚʣʝʥʠʶ ʛʣʫʙʠʥʝ ʤʝʥʝʝ 12 ʢʤ ʧʨʠ ʧʨʠʥʠʤʘʝʤʦʡ 

ʭʦʣʦʜʥʦʡ ʘʢʢʨʝʮʠʠ ʥʝ ʤʦʛʣʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʘ ʙʦʣʝʝ 1000
ʦ
 ʉ, 

ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʥʘʯʘʣʘ ʧʣʘʚʣʝʥʠʷ. ʇʨʠ ʛʦʨʷʯʝʡ ʘʢʢʨʝʮʠʠ ʫʞʝ ʥʘ ʨʘʥʥʝʤ 

ʵʪʘʧʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʥʪʠʠ ʩʫʱʝʩʪʚʦʚʘʣ ʛʣʦʙʘʣʴʥʳʡ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʢʝʘʥ. 

ɽʛʦ ʧʨʠʜʦʥʥʘʷ ʯʘʩʪʴ ʢʨʠʩʪʘʣʣʠʟʦʚʘʣʘʩʴ ʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʣʘ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʜʘʚʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʚʦʟʥʠʢʘʚʰʠʭ ʚʝʨʭʥʠʭ ʯʘʩʪʝʡ. ɺʩʣʝʜʩʪʚʠʝ ʧʦʥʠʞʝʥʥʦʛʦ 

ʝʱʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʠ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʳ ʨʘʥʥʝʛʦ 

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ ʝʛʦ ʧʨʠʜʦʥʥʦʝ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʙʳʣʦ 

ʥʠʟʢʦʙʘʨʠʯʝʩʢʠʤ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʠʩʣʳʭ ʦʩʪʘʪʦʯʥʳʭ ʨʘʩʧʣʘʚʦʚ. ʆʥʠ ʚʩʧʣʳʚʘʣʠ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʩʬʦʨʤʠʨʦʚʘʣʠ ʢʠʩʣʫʶ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʢʦʨʫ. ɺʩʣʝʜʩʪʚʠʝ ʨʦʩʪʘ 

ʧʣʦʪʥʦʩʪʠ ʦʪ ʚʝʨʭʥʝʛʦ ʢʠʩʣʦʛʦ ʩʣʦʷ ʜʦ ʧʝʨʠʜʦʪʠʪʦʚʦʛʦ ʥʠʞʥʝʛʦ ʧʨʠ 

ʦʩʪʳʚʘʥʠʠ ʚ ʤʘʛʤʘʪʠʯʝʩʢʦʤ ʦʢʝʘʥʝ ʥʝ ʚʦʟʥʠʢʘʣʘ ʢʦʥʚʝʢʮʠʷ ʨʘʩʧʣʘʚʦʚ. 

ʇʦʵʪʦʤʫ ʦʥ ʜʣʠʪʝʣʴʥʦ ʢʨʠʩʪʘʣʣʠʟʦʚʘʣʩʷ ʩʚʝʨʭʫ ʚʥʠʟ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʥʜʫʢʪʠʚʥʳʭ ʪʝʧʣʦʧʦʪʝʨʴ [3]. ʈʘʩʧʣʘʚʣʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʚʝʨʭʥʝʡ ʦʙʦʣʦʯʢʠ ɿʝʤʣʠ ʦʙʲʷʩʥʷʝʪ ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʥʝʡ ʧʦʨʦʜ 

ʜʨʝʚʥʝʝ 4 ʤʣʨʜ. ʣʝʪ ʠ ʢʨʘʪʝʨʦʚ ʛʠʛʘʥʪʩʢʦʡ ʤʝʪʝʦʨʠʪʥʦʡ ʙʦʤʙʘʨʜʠʨʦʚʢʠ, 

ʟʘʚʝʨʰʠʚʰʝʡʩʷ 3,8 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ. ɺ ʵʪʦ ʚʨʝʤʷ ʥʘ ɿʝʤʣʝ ʩʫʱʝʩʪʚʦʚʘʣʘ 

ʧʘʥʤʘʛʤʘʪʠʯʝʩʢʘʷ ʩʪʘʜʠʷ ʵʚʦʣʶʮʠʠ (ʨʠʩʫʥʦʢ). 

ɿʘʪʚʝʨʜʝʚʘʚʰʠʝ ʚʝʨʭʥʠʝ ʯʘʩʪʠ ʢʠʩʣʦʛʦ ʩʣʦʷ ʩʪʘʥʦʚʠʣʠʩʴ ʧʣʦʪʥʝʝ ʥʠʞʥʠʭ 

ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʪʦʥʫʣʠ ʚʤʝʩʪʝ ʩ ʚʦʟʥʠʢʘʚʰʠʤʠ ʥʘ ʥʠʭ ʨʘʥʥʠʤʠ ʦʩʘʜʢʘʤʠ. 

ʅʘ ʠʭ ʤʝʩʪʦ ʚʩʧʣʳʚʘʣʠ ʩʨʝʜʥʠʝ ʠ ʦʩʥʦʚʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʨʘʩʧʣʘʚʳ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪ ʯʘʩʪʫʶ ʧʝʨʝʤʝʞʘʝʤʦʩʪʴ ʚ ʨʘʥʥʝʜʦʢʝʤʙʨʠʡʩʢʠʭ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʢʠʩʣʳʭ ʦʨʪʦʛʥʝʡʩʦʚ ʩ ʙʦʣʝʝ ʦʩʥʦʚʥʳʤʠ, 

ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʥʠʭ ʧʘʨʘʧʨʦʨʦʜ, ʚʳʜʝʨʞʘʥʥʳʝ ʥʘ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʘʭ 

ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠʭ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ (600 ï 800
ʦ
), ʪʦʣʴʢʦ 

ʨʝʛʨʝʩʩʠʚʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʠʭ, 
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ʦʪʩʫʪʩʪʚʠʝ ʤʦʱʥʳʭ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʪʦʣʱ, ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʤ ʚʣʠʷʥʠʝʤ 

ʢʦʪʦʨʳʭ ʤʦʛ ʙʳ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ ʠʭ ʤʝʪʘʤʦʨʬʠʟʤ ʧʦʛʨʫʞʝʥʠʷ.  

 

 
 

ʈʠʩʫʥʦʢ. ʕʚʦʣʶʮʠʷ ʛʣʦʙʘʣʴʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʘʛʤʘʪʠʟʤʘ ʚ 

ʠʩʪʦʨʠʠ ɿʝʤʣʠ. ʇʦʜʲʝʤ ʨʘʟʣʠʯʥʳʭ ʤʘʛʤ: 1 ï ʢʠʩʣʳʭ, 2 ï ʦʩʥʦʚʥʳʭ, 3 ï 

ʢʦʤʘʪʠʠʪʦʚʳʭ, 4 ï ʨʘʧʘʢʠʚʠ ʠ ʘʚʪʦʥʦʤʥʳʭ ʘʥʦʨʪʦʟʠʪʦʚ, 5 ï ʱʝʣʦʯʥʦ-

ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ, 6 ï ʢʠʤʙʝʨʣʠʪʦʚʳʭ, 7 ï ʦʢʝʘʥʠʯʝʩʢʠʭ ʠ ʪʨʘʧʧʦʚ ʠʥʦʛʜʘ ʩ 

ʞʝʣʚʘʢʘʤʠ ʩʘʤʦʨʦʜʥʦʛʦ ʞʝʣʝʟʘ. 

 

ʆʪʜʝʣʝʥʠʝ ʢʠʩʣʦʪʥʳʭ ʛʘʟʦʚ ʠʟ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ ʧʨʠʚʝʣʦ ʢ 

ʙʦʣʴʰʦʤʫ ʨʘʟʚʠʪʠʶ ʧʨʦʮʝʩʩʦʚ ʢʠʩʣʦʪʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ 

ʟʘʪʚʝʨʜʝʚʘʚʰʠʭ ʧʦʨʦʜ ʠ ʦʙʲʷʩʥʷʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʚʘʨʮʠʪʦʚ ʠ 

ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʭ ʛʥʝʡʩʦʚ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ. 

ʆʪʜʝʣʷʚʰʠʝʩʷ ʨʫʜʦʥʦʩʥʳʝ ʵʤʘʥʘʮʠʠ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ ʨʘʟʤʝʱʘʣʠʩʴ 

ʚ ʨʘʥʥʠʭ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʙʘʩʩʝʡʥʘʭ ʠ ʦʙʫʩʣʦʚʠʣʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʘʪʠʬʦʨʤʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʆʛʨʦʤʥʳʡ ʦʙʲʝʤ 

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʯʘʩʪʦ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʟʘʧʘʩʦʚ 

ʵʪʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ɺʠʪʚʘʪʝʨʩʨʘʥʜ, ʂʫʨʩʢʘʷ ʤʘʛʥʠʪʥʘʷ ʘʥʦʤʘʣʠʷ ʠ ʜʨ.).  

ɺʩʣʝʜʩʪʚʠʝ ʚʦʟʨʘʩʪʘʥʠʷ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʧʘʜʘʚʰʝʛʦ ʤʘʪʝʨʠʘʣʘ ʚʝʣʠʯʠʥʘ 

ʠʤʧʘʢʪʥʦʛʦ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʧʨʠ ʘʢʢʨʝʮʠʠ ʤʘʥʪʠʠ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʣʘ. 
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ʕʪʦ ʦʙʫʩʣʦʚʠʣʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʙʨʘʪʥʦʛʦ ʛʝʦʪʝʨʤʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʘ ʚ 

ʤʘʥʪʠʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʚ ʨʘʥʥʝʤ 

ʜʦʢʝʤʙʨʠʠ. ʇʨʦʮʝʩʩʳ ʧʦʜʲʝʤʘ ʠ ʦʧʫʩʢʘʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʤʘʛʤʘʪʠʯʝʩʢʦʤ 

ʦʢʝʘʥʝ ʧʨʠʚʦʜʠʣʠ ʢ ʜʝʬʦʨʤʘʮʠʷʤ ʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʢʦʨʳ. ɺ ʵʪʦ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʦʚʘʣʘ ʩʪʘʜʠʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʢʠʩʣʦʡ ʢʦʨʳ ʠ ʪʝʢʪʦʥʠʢʠ ʤʘʣʳʭ 

ʪʦʥʢʠʭ ʢʦʨʦʚʳʭ ʧʣʠʪ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʠʩʣʦʡ ʢʦʨʳ ʧʨʠʤʝʨʥʦ 1,8 ʤʣʨʜ. ʣʝʪ 

ʥʘʟʘʜ ʧʨʦʠʩʭʦʜʠʣʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʙʦʣʝʝ ʛʣʫʙʠʥʥʳʭ ʩʣʦʝʚ 

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʣʠʪʦʩʬʝʨʳ ʜʨʝʚʥʠʭ ʧʣʘʪʬʦʨʤ. 

ʌʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʪʠʭ ʩʣʦʝʚ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʦʙʫʩʣʦʚʠʣʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʱʝʣʦʯʥʳʭ ʤʘʛʤ. ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʵʪʦ ʚʨʝʤʷ ʙʳʣʘ 

ʤʠʥʠʤʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʢʝʘʥ ʧʦʯʪʠ ʟʘʪʚʝʨʜʝʣ, ʘ 

ʚʩʝʤʘʥʪʠʡʥʘʷ ʢʦʥʚʝʢʮʠʷ ʝʱʝ ʥʝ ʥʘʯʘʣʘʩʴ. ʕʪʦʪ ʧʝʨʠʦʜ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥ 

ʩʪʘʜʠʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʣʠʪʦʩʬʝʨʳ, ʱʝʣʦʯʥʳʭ ʤʘʛʤ ʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ɿʝʤʥʦʝ ʷʜʨʦ ʠʟʥʘʯʘʣʴʥʦ ʠʤʝʣʦ ʥʘ ʪʳʩʷʯʠ ʛʨʘʜʫʩʦʚ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʯʝʤ ʤʘʥʪʠʷ, ʪʘʢ ʢʘʢ ʦʥʦ ʙʳʩʪʨʦ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʩ ʫʯʘʩʪʠʝʤ 

ʤʦʱʥʳʭ ʤʘʛʥʠʪʥʳʭ ʩʠʣ. ʇʦʩʪʝʧʝʥʥʳʡ ʧʨʦʛʨʝʚ ʠʤ ʤʘʥʪʠʠ ʧʨʠʚʝʣ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ ʥʝʡ ʢʦʥʚʝʢʮʠʠ. ʉʫʜʷ ʧʦ ʚʨʝʤʝʥʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʢʝʘʥʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʠ ʥʘʯʘʣʘ ʘʢʪʠʚʠʟʘʮʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʦʢʦʣʦ 1,1 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ. ʇʦʜʲʝʤ ʠ ʨʘʩʪʝʢʘʥʠʝ ʚʝʱʝʩʪʚʘ 

ʩʫʧʝʨʧʣʶʤʦʚ ʦʙʫʩʣʦʚʠʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʦʙʩʪʘʥʦʚʦʢ. ɼʝʢʦʤʧʨʝʩʩʠʦʥʥʦʝ ʧʣʘʚʣʝʥʠʝ ʨʘʥʥʠʭ ʧʨʦʜʫʢʪʦʚ 

ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʨʘʩʧʣʘʚʦʚ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʧʨʠʤʠʪʠʚʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʤʘʛʤ ʪʨʘʧʧʦʚ ʠ ʦʢʝʘʥʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ. ʀʟʨʝʜʢʘ 

ʦʥʠ ʚʳʥʦʩʷʪ ʢʩʝʥʦʣʠʪʳ ʟʝʤʥʦʛʦ ʷʜʨʘ.  

ʀʥʪʝʥʩʠʚʥʦʝ ʧʣʘʩʪʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʚʝʱʝʩʪʚʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʣʠʪʦʩʬʝʨʳ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʘʚʣʝʥʠʷ ʦʢʝʘʥʠʯʝʩʢʠʭ ʧʣʠʪ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʬʨʠʢʮʠʦʥʥʦʤʫ 

ʧʣʘʚʣʝʥʠʶ ʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʘʛʤ ʚ ʟʦʥʘʭ ʩʫʙʜʫʢʮʠʠ ʠ 

ʢʦʣʣʠʟʠʠ. ʕʪʦ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʪʦ-ʦʢʝʘʥʠʯʝʩʢʦʡ ʩʪʘʜʠʝʡ 

ʪʝʢʪʦʥʠʢʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ. ʅʘ ʧʣʘʥʝʪʘʭ ʟʝʤʥʦʡ ʛʨʫʧʧʳ ʥʝʙʦʣʴʰʠʝ ʧʦ 

ʨʘʟʤʝʨʳ ʷʜʨʘ ʥʝ ʩʤʦʛʣʠ ʧʨʦʛʨʝʪʴ ʠʭ ʤʘʥʪʠʠ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ 

ʦʪʩʫʪʩʪʚʠʷ ʥʘ ʥʠʭ ʧʨʠʟʥʘʢʦʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʣʠʪʥʦʡ ʪʝʢʪʦʥʠʢʠ ʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ.  

 

3. ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʝʪ ʛʦʨʷʯʝʡ ʛʝʪʝʨʦʛʝʥʥʦʡ ʘʢʢʨʝʮʠʠ ɿʝʤʣʠ ʧʦʟʚʦʣʷʝʪ 

ʦʙʲʷʩʥʠʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʚʩʝʭ ʝʝ ʛʝʦʩʬʝʨ, ʵʚʦʣʶʮʠʶ ʥʘ ʥʝʡ 
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ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ, ʛʝʥʝʟʠʩ ʠ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʝ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʩʦʩʪʘʚʘ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ 

ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʦʪʝʢʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʂʘʢ ʠ ʚʩʝ ʷʚʣʝʥʠʷ ʚ ʧʨʠʨʦʜʝ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ɿʝʤʣʝ 

ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʥʘʧʨʘʚʣʝʥʥʦ ʠ ʥʝʦʙʨʘʪʠʤʦ. 
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Prikolymie. New data make it possible to radically revise the 

stratigraphic scheme for the Proterozoic formations of the region. 

 

1. ɺʚʝʜʝʥʠʝ 

ɺʝʨʭʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ 

ʇʨʠʢʦʣʳʤʴʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʝʩʴʤʘ ʰʠʨʦʢʦ. ɿʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʳ 

ʩʪʨʘʪʦʪʠʧʳ ʙʦʣʴʰʠʥʩʪʚʘ ʤʝʩʪʥʳʭ ʩʪʨʘʪʦʥʦʚ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ ʨʘʟʨʝʟʘ. ɺ 

ʦʩʥʦʚʝ ʨʘʩʯʣʝʥʝʥʠʷ ʚʝʨʭʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʣʝʞʘʪ ʩʭʝʤʳ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ɺ.ʀ. ʊʢʘʯʝʥʢʦ, ʈ.ʀ. ʇʨʦʪʦʧʦʧʦʚʳʤ ʠ ʜʨ., ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʨʘʙʦʪ ɻɼʇ-200, ɻʉ-50 ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʠ ʩʭʝʤʳ 

ʦʙʦʙʱʝʥʳ ʚ ʤʘʪʝʨʠʘʣʘʭ ʊʨʝʪʴʝʛʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʚʝʱʘʥʠʷ ʧʦ 

ʉʝʚʝʨʦ-ɺʦʩʪʦʢʫ ʈʦʩʩʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ [1]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʦ ʩʫʪʠ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʦʟʨʘʩʪʥʳʤ ʨʝʧʝʨʦʤ ʟʜʝʩʴ ʷʚʣʷʣʘʩʴ ʯʝʙʫʢʫʣʘʭʩʢʘʷ ʩʝʨʠʷ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʩʪʨʦʤʘʪʦʣʠʪʦʚ ʢʝʨʧʳʣʴʩʢʦʛʦ ʠ 

ʣʘʭʘʥʜʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ ʩʨʝʜʥʝʛʦ- ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ. ɺʫʣʢʘʥʦʛʝʥʥʘʷ 

ʭʘʢʜʦʥʩʢʘʷ ʩʝʨʠʷ ʚʩʝʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʩʪʨʘʪʦʥ, ʩ 

ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʶʱʠʡ ʯʝʙʫʢʫʣʘʭʩʢʫʶ ʩʝʨʠʶ ʠ ʜʘʪʠʨʦʚʘʣʘʩʴ 

ʢʦʥʮʦʤ ʧʦʟʜʥʝʛʦ ʨʠʬʝʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʢʘʨʜʠʥʘʣʴʥʦ ʧʝʨʝʩʤʦʪʨʝʥʘ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʩʭʝʤʘ ʥʝ ʪʦʣʴʢʦ ʨʠʬʝʷ, ʥʦ ʠ ʚʩʝʛʦ ʧʨʦʪʝʨʦʟʦʷ. ʕʪʦ 

ʧʨʦʠʟʦʰʣʦ ʧʦʪʦʤʫ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ U-Pb (SHRIMP) ʜʘʪʠʨʦʚʘʥʠʶ ʥʘʤ 

ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʥʦʚʳʡ ʥʘʜʝʞʥʳʡ ʚʦʟʨʘʩʪʥʦʡ ʨʝʧʝʨ ʨʘʟʨʝʟʘ ʧʨʦʪʝʨʦʟʦʷ, 

ʘ ʠʤʝʥʥʦ ï ʚʦʟʨʘʩʪ ʭʘʢʜʦʥʩʢʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʩʝʨʠʠ, ʢʦʪʦʨʘʷ ʦʢʘʟʘʣʘʩʴ ʥʝ 

ʧʦʟʜʥʝʨʠʬʝʡʩʢʦʡ, ʢʘʢ ʙʳʣʦ ʝʜʠʥʦʜʫʰʥʦ ʧʨʠʥʷʪʦ ʥʘ ʚʩʝʭ ʩʭʝʤʘʭ, ʘ 

ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦʡ. 

 

2. ʋʪʦʯʥʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʦʪʦʧʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʮʠʨʢʦʥʦʚ 

ʍʘʢʜʦʥʩʢʘʷ ʩʝʨʠʷ ʚʳʜʝʣʝʥʘ ʝʱʝ ʚ 80-ʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʠ ʨʘʙʦʪʘʭ ɻʂ-

200. ɿʘ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʠʡ ʧʨʠʥʷʪ ʨʘʟʨʝʟ ʩʝʨʠʠ ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʫʯʴʷ ʍʘʢ-ɼʦʥ (ʧʨʠʪʦʢ ʇʨʘʚ.ʂʘʤʝʥʢʠ). ɺ ʩʦʩʪʘʚʝ ʩʝʨʠʠ 

ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʚ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʡ ʬʘʮʠʠ 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʨʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʦʥʪʨʘʩʪʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ 

ʪʨʘʭʠʙʘʟʘʣʴʪʦʚ, ʪʨʘʭʠʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ, ʙʘʟʘʣʴʪʦʚ ʠ ʪʨʘʭʠʨʠʦʣʠʪʦʚ. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʫʬʳ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʦʪʜʝʣʴʥʳʝ ʧʘʯʢʠ 
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ʩʣʦʞʝʥʳ ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ, ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ ʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ 

ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʬʠʣʣʠʪʦʚʠʜʥʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ; 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʣʘʩʪʳ ʠ ʣʠʥʟʳ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ 

ʭʘʢʜʦʥʩʢʦʡ ʩʝʨʠʠ 400-1400 ʤ. 

ɺʦʟʨʘʩʪ ʭʘʢʜʦʥʩʢʦʡ ʩʝʨʠʠ ʠʟʥʘʯʘʣʴʥʦ ʦʧʨʝʜʝʣʷʣʩʷ ʢʘʢ ʧʦʟʜʥʝʨʠʬʝʡʩʢʠʡ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʝʸ ʥʝʩʦʛʣʘʩʥʦʛʦ ʟʘʣʝʛʘʥʠʷ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʯʝʙʫʢʫʣʘʭʩʢʦʡ 

ʩʝʨʠʠ ʩʨʝʜʥʝʛʦ- ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʪʝʤ, ʯʪʦ 

ʩʝʨʠʷ ʩ ʨʘʟʤʳʚʦʤ ʠ ʩʪʨʫʢʪʫʨʥʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʣʘʩʴ 

ʥʠʞʥʝʚʝʥʜʩʢʦʡ ʩʷʧʷʢʠʥʩʢʦʡ ʩʚʠʪʦʡ [4, 5].  

ɺ 2006 ʛ. ɸ.ʂ. ʍʫʜʦʣʝʡ, ɺ.ʀ. ʊʢʘʯʝʥʢʦ ʠ ʜʨ. ʚʧʝʨʚʳʝ ʦʧʫʙʣʠʢʦʚʘʣʠ U-Pb 

SHRIMP ʜʘʪʠʨʦʚʢʫ ʚʫʣʢʘʥʠʪʦʚ ʭʘʢʜʦʥʩʢʦʡ ʩʝʨʠʠ - 1710Ñ21 ʤʣʥ. ʣʝʪ [3]. 

ʆʜʥʘʢʦ ʵʪʠ ʜʘʥʥʳʝ ʥʝ ʙʳʣʠ ʫʯʪʝʥʳ ʚ ʦʙʥʦʚʣʝʥʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ 

ʩʭʝʤʘʭ ʇʨʠʢʦʣʳʤʩʢʦʡ ʉʌʆ ʠ ʚ ʈʝʰʝʥʠʷʭ ʄʉʂ 2009 ʛ., ʭʘʢʜʦʥʩʢʘʷ ʩʝʨʠʷ 

ʦʩʪʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ [1]. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʣʠʩʪʘ Q-56 (ɻɼʇ-1000/3) ʙʳʣʠ 

ʜʘʪʠʨʦʚʘʥʳ ʦʙʣʦʤʦʯʥʳʝ ʮʠʨʢʦʥʳ ʧʘʯʢʠ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ 

ʤʝʪʘʧʝʩʯʘʥʠʢʦʚ, ʟʘʣʝʛʘʶʱʠʭ ʚʳʰʝ ʭʘʢʜʦʥʩʢʠʭ ʤʝʪʘʨʠʦʣʠʪʦʚ ʚ ʧʨʘʚʦʤ 

ʙʝʨʝʛʦʚʦʤ ʦʙʨʳʚʝ ʨ. ʂʦʣʳʤʳ (ʦʙʨ. 27038). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʤʦʣʦʜʦʡ ʚʦʟʨʘʩʪʥʦʡ ʢʣʘʩʪʝʨ ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʦʪʚʝʯʘʝʪ ʚʦʟʨʘʩʪʫ 

ʛʨʘʥʠʮʳ ʥʠʞʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ ʠ ʨʘʥʥʝʛʦ ʨʠʬʝʷ (1660 ʤʣʥ. ʣʝʪ). 

ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʦ ʚʦʟʨʘʩʪʫ ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʠʟ 

ʧʘʯʢʠ ʤʝʪʘʧʝʩʯʘʥʠʢʦʚ ʢʦʪʦʨʳʝ ʟʘʣʝʛʘʶʪ ʩʨʝʜʠ ʚʫʣʢʘʥʠʪʦʚ ʭʘʢʜʦʥʩʢʦʡ 

ʩʝʨʠʠ (ʦʙʨ. 27036/1 
1
).  

ʇʦʤʠʤʦ ʦʙʣʦʤʦʯʥʳʭ, ʙʳʣʠ ʜʘʪʠʨʦʚʘʥʳ ʮʠʨʢʦʥʳ ʠʟ ʵʬʬʫʟʠʚʦʚ 

ʭʘʢʜʦʥʩʢʦʡ ʩʝʨʠʠ, ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʜʚʝ ʢʦʥʢʦʨʜʘʥʪʥʳʝ U-Pb (SHRIMP) 

ʜʘʪʳ: 1710.5 Ñ3.8 ʤʣʥ. ʣʝʪ (ʦʙʨ. 27037 
1
) ʠ 1738 Ñ5.0 ʤʣʥ. ʣʝʪ (ʦʙʨ. 124-

142
i
). ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʪʝʣʘ ʪʨʘʭʠʨʠʦʜʘʮʠʪʦʚ 

ʭʘʢʜʦʥʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʣʫʯʝʥʘ U-Pb (SHRIMP) 

ʜʘʪʠʨʦʚʢʘ 1704 Ñ5.0 ʤʣʥ. ʣʝʪ (ʦʙʨ. 27039 
1
).  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʚʫʣʢʘʥʠʪʳ ʭʘʢʜʦʥʩʢʦʡ ʩʝʨʠʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʵʣʴʛʵʪʵʡʩʢʦʡ ʩʚʠʪʦʡ ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦʡ 

ʫʣʢʘʥʩʢʦʡ ʩʝʨʠʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [1]. 

ʉʭʦʜʩʪʚʦ ʦʯʝʚʠʜʥʦʝ: ʩʦʩʪʘʚ ʠ U-Pb ʚʦʟʨʘʩʪ ʚʫʣʢʘʥʠʪʦʚ, ʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʘ 

ʠ ʜʨ. ɺʳʚʦʜ ʦʜʥʦʟʥʘʯʝʥ: ʭʘʢʜʦʥʩʢʘʷ ʩʝʨʠʷ ɺʦʩʪʦʯʥʦʛʦ ʇʨʠʢʦʣʳʤʴʷ - ʵʪʦ 

ʫʣʢʘʥʠʡ, ʚʦʟʨʘʩʪʥʦʡ ʘʥʘʣʦʛ ʚʝʨʭʥʝʛʦ ʢʘʨʝʣʠʷ.  
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʠʟʦʪʦʧʥʦʤʫ U-Pb ʚʦʟʨʘʩʪʫ 

ʭʘʢʜʦʥʩʢʦʡ ʩʝʨʠʠ ʝʝ, ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʤʘʷ ʛʨʘʥʠʮʘ ʩ ʯʝʙʫʢʫʣʘʭʩʢʦʡ ʩʝʨʠʝʡ, 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʧʦʣʦʛʠʡ, ʥʝʨʝʜʢʦ ʧʦʩʣʦʡʥʳʡ ʥʘʜʚʠʛ. ʊʝʩʥʦ 

ʘʩʩʦʮʠʠʨʫʶʱʠʝ ʩ ʚʫʣʢʘʥʠʪʘʤʠ ʪʦʣʱʠ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ 

ʤʝʪʘʧʝʩʯʘʥʠʢʦʚ, ʧʦ ʜʘʥʥʳʤ ʚʦʟʨʘʩʪʥʳʭ ʩʧʝʢʪʨʦʚ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ, 

ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʢ ʭʘʢʜʦʥʩʢʦʡ ʩʝʨʠʠ. 

ʀʟʫʯʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʩʧʝʢʪʨʦʚ ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʧʦʟʚʦʣʠʣʦ 

ʫʪʦʯʥʠʪʴ ʚʦʟʨʘʩʪ ʦʩʩʘʣʠʥʩʢʦʡ ʩʝʨʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [1] ʛ. ʩʝʨʠʷ 

ʜʘʪʠʨʫʝʪʩʷ ʩʨʝʜʥʠʤ ʨʠʬʝʝʤ. ɺʳʧʦʣʥʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʩʦʩʪʘʚʣʝʥʠʷ ʣʠʩʪʘ 

Q-56 ɻʦʩʛʝʦʣʢʘʨʪʳ-1000/3, ʜʘʪʠʨʦʚʘʥʠʝ ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʩʨʝʜʥʝʡ 

ʯʘʩʪʠ ʦʩʩʘʣʠʥʩʢʦʡ ʩʝʨʠʠ (ʩʪʨʘʪʦʪʠʧ ʦʨʦʝʢʩʢʦʡ ʩʚʠʪʳ ʧʦ ʧʨʘʚʦʤʫ ʙʦʨʪʫ ʨ. 

ʂʦʣʳʤʘ ʥʠʞʝ ʫʩʪʴʷ ʨʫʯ. ʆʨʦʸʢ) ʫʢʘʟʳʚʘʶʪ ʥʘ ʙʦʣʝʝ ʜʨʝʚʥʠʡ ʚʦʟʨʘʩʪ ʵʪʦʡ 

ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʩʝʨʠʠ. ɺ ʩʪʨʘʪʦʪʠʧʝ ʦʨʸʢʩʢʦʡ ʩʚʠʪʳ ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

ʮʠʨʢʦʥʦʚ ʤʦʣʦʞʝ 1500 ʤʣʥ. ʣʝʪ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʩʚʠʪʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʪʫʬʦʛʝʥʥʳʝ ʧʦʨʦʜʳ. ʉʘʤʘʷ ʤʦʣʦʜʘʷ ʧʦʧʫʣʷʮʠʷ ʮʠʨʢʦʥʦʚ ʚ ʩʪʨʘʪʦʪʠʧʝ 

ʩʚʠʪʳ 1550-1720 ʤʣʥ. ʣʝʪ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʦʡ ʧʦʧʫʣʷʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʠʞʝʣʝʞʘʱʝʡ ʭʘʢʜʦʥʩʢʦʡ ʩʝʨʠʠ, ʘ ʙʦʣʝʝ ʤʦʣʦʜʳʝ 

(ʨʘʥʥʝʨʠʬʝʡʩʢʠʝ ʮʠʨʢʦʥʳ), ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʠʥʭʨʦʥʥʳ ʩʘʤʦʡ ʦʨʦʸʢʩʢʦʡ 

ʩʚʠʪʝ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʦ ʩʦʛʣʘʩʥʦʤ ʟʘʣʝʛʘʥʠʠ ʥʘ ʦʩʩʘʣʠʥʩʢʦʡ ʩʝʨʠʠ 

ʰʘʤʘʥʠʭʠʥʩʢʦʡ ʩʚʠʪʳ ʯʝʙʫʢʫʣʘʭʩʢʦʡ ʩʝʨʠʠ (ʐʫʣʴʛʠʥʘ ʠ ʜʨ., 1999 ʛ.), 

ʧʦʟʚʦʣʷʶʪ ʨʘʩʰʠʨʠʪʴ ʚʦʟʨʘʩʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʝʨʠʠ ʜʦ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʳ ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʧʦʧʫʣʷʮʠʝʡ ʮʠʨʢʦʥʦʚ 

1350-1200 ʤʣʥ. ʣʝʪ ʚ ʥʠʞʥʝʚʝʥʜʩʢʦʡ ʩʷʧʷʢʠʥʩʢʦʡ ʩʚʠʪʝ, ʧʝʨʝʢʨʳʚʘʶʱʝʡ 

ʩʦ ʩʪʨʫʢʪʫʨʥʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʦʨʦʸʢʩʢʫʶ ʩʚʠʪʫ ʚ ʨʘʡʦʥʝ ʝʝ ʩʪʨʘʪʦʪʠʧʘ 

(ʦʙʨ. 27053 
1
). 

 

3. ɺʳʚʦʜ r

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʭʝʤʘ ʨʘʩʯʣʝʥʝʥʠʷ ʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ɺʦʩʪʦʯʥʦʛʦ ʇʨʠʢʦʣʳʤʴʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʥʦʚʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʣʠʩʪʘ Q-56 ɻʦʩʛʝʦʣʢʘʨʪʳ-1000/3 ʦʙʦʙʱʝʥʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ (ʩʥʠʟʫ-ʚʚʝʨʭ). 

1. ʍʘʢʜʦʥʩʢʘʷ ʩʝʨʠʷ ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (400-1400 ʤ). ʅʠʞʥʷʷ 

ʛʨʘʥʠʮʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʝʨʠʷ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤ 

ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʝʪ ʢʦʣʳʤʩʢʫʶ ʩʝʨʠʶ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʦʡ, ʩʦʛʣʘʩʥʦ 

ʈʝʰʝʥʠʷʤ [1] ï ʨʘʥʥʠʡ ʘʨʭʝʡ.  
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2. ʆʩʩʘʣʠʥʩʢʘʷ ʩʝʨʠʷ ʨʘʥʥʝʛʦ- ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ (2450 ï 2850 ʤ), ʩʦʩʪʦʷʱʘʷ 

ʠʟ ʣʫʯʠʩʪʠʥʩʢʦʡ ʪʦʣʱʠ, ʦʨʦʸʢʩʢʦʡ ʩʚʠʪʳ ʠ ʟʘʣʦʤʥʠʥʩʢʦʡ ʪʦʣʱʠ. 

3. ʏʝʙʫʢʫʣʘʭʩʢʘʷ ʩʝʨʠʷ ʩʨʝʜʥʝʛʦ- ʧʦʟʜʥʝʛʦ ʨʠʬʝʷ (1000-1400 ʤ), 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʰʘʤʘʥʠʭʠʥʩʢʦʡ, ʩʘʚʝʣʴʝʚʩʢʦʡ, ʥʘʣʫʯʠʥʩʢʦʡ ʪʦʣʱ. 

4. ʉʷʧʷʢʠʥʩʢʘʷ ʩʚʠʪʘ ʨʘʥʥʝʛʦ ʚʝʥʜʘ (500-800 ʤ). 

5. ʂʦʨʢʦʜʦʥʩʢʘʷ ʩʚʠʪʘ ʧʦʟʜʥʝʛʦ ʚʝʥʜʘ (400-500 ʤ). ʉʚʠʪʘ ʧʝʨʝʢʨʳʚʘʝʪʩʷ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ 

(ʢʠʨʧʠʯʥʠʢʦʚʩʢʘʷ ʩʚʠʪʘ). 
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Annotation. The dykes of the Vyun gold ore deposit area are 

located on the eastern margin of the Siberian craton. They have a 

wide variety of petrographic compositions - basalts, 

andesibasalts, trachy-andesibasalts, andesites, trachyandesites, 

porphyrʫ diorite, dacites, rhodacites, plagioriodacites and 

granodiorite-porphyries. The results of geochemical studies, as 

well as the results of new U-Pb (SHRIMP-II) data are presented. 

The rocks exhibit features close to OIB, E-MORB and MORB, 

and have a pronounced negative anomaly of Ta and Nb. These 

dikes were formed in the interval 151.5-147 Ma ago in the setting 

of an active continental margin from enriched and depleted 

mantle sources possibly involving suprasubduction components. 
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1. ɺʚʝʜʝʥʠʝ 

ʀʟʫʯʘʝʤʳʝ ʜʘʡʢʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ɺʴʶʥʩʢʦʛʦ ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʧʦʣʷ, ʗʥʦ-

ʂʦʣʳʤʩʢʦʛʦ ʟʦʣʦʪʦʥʦʩʥʦʛʦ ʧʦʷʩʘ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ. ɼʘʡʢʠ ʧʨʦʨʳʚʘʶʪ ʪʝʨʨʠʛʝʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ (T-J) ʚ ʟʦʥʝ ʏʘʨʢʳ-ʀʥʜʠʛʠʨʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʨʘʟʜʝʣʷʶʱʝʛʦ 

ʂʫʣʘʨ-ʅʝʨʩʢʠʡ ʠ ʇʦʣʦʫʩʥʦ-ɼʝʙʠʥʩʢʠʡ ʪʝʨʨʝʡʥʳ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʜʘʡʢʦʚʳʝ ʧʦʨʦʜʳ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʜʦ 4 ʢʤ ʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 

30-40 ʤ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʠ 

ʙʣʠʟʚʝʨʪʠʢʘʣʴʥʦʝ ʧʘʜʝʥʠʝ [1]. ʆʥʠ ʠʟʫʯʘʣʠʩʴ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʳʨʘʙʦʪʢʘʭ ʠ ʚ ʢʦʨʝʥʥʳʭ ʦʙʥʘʞʝʥʠʷʭ ʨʫʯʴʝʚ ɺʴʶʥ ʠ ʐʫʤʥʳʡ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 

ʩʠʣʠʢʘʪʥʦʛʦ ʘʥʘʣʠʟʘ (39 ʦʙʨʘʟʮʦʚ) ʚ ʀɻɸɹʄ ʉʆ ʈɸʅ (ʛ. ʗʢʫʪʩʢ). 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʙʳʣ ʠʟʫʯʝʥ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ 

ʩʢʘʥʠʨʫʶʱʝʤ ʤʠʢʨʦʩʢʦʧʝ çTescan MIRA 3 LMUè (ʀɻʄ ʉʆ ʈɸʅ, ʛ. 

ʅʦʚʦʩʠʙʠʨʩʢ). ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʦʨʦʜʘʭ (10 ʧʨʦʙ) ʚʳʧʦʣʥʝʥʦ ʩ ʧʦʤʦʱʴʶ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʦʚ ï 

ʢʚʘʜʨʫʧʦʣʴʥʦʛʦ Agilent7500ce (ʗʧʦʥʠʷ) ʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ Element2 

(ɻʝʨʤʘʥʠʷ) ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʀɻʍ ʉʆ ʈɸʅ (ʛ. ʀʨʢʫʪʩʢ). ʀʟʦʪʦʧʥʳʡ U-Pb 

ʘʥʘʣʠʟ ʮʠʨʢʦʥʦʚ ʠʟ ʜʚʫʭ ʜʘʡʢʦʚʳʭ ʧʦʨʦʜ ʚʳʧʦʣʥʝʥ ʥʘ ʠʦʥʥʦʤ 

ʤʠʢʨʦʟʦʥʜʝ SHRIMP-II  ʚ ɺʉɽɻɽʀ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ).  

 

2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ɹʳʣʦ ʠʟʫʯʝʥʦ 16 ʜʘʡʢʦʚʳʭ ʪʝʣ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʰʠʨʦʢʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʩʦʩʪʘʚʦʚ. ʉʨʝʜʠ ʥʠʭ ʫʩʪʘʥʦʚʣʝʥʳ 

ʙʘʟʘʣʴʪʳ, ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ, ʪʨʘʭʠʘʥʜʝʟʠʙʘʟʘʣʴʪʳ, ʘʥʜʝʟʠʪʳ, 

ʪʨʘʭʠʘʥʜʝʟʠʪʳ, ʜʠʦʨʠʪ-ʧʦʨʬʠʨʳ, ʜʘʮʠʪʳ, ʨʠʦʜʘʮʠʪʳ, ʧʣʘʛʠʦʨʠʦʜʘʮʠʪʳ, 

ʛʨʘʥʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʳ, ʘ ʪʘʢʞʝ ʜʘʡʢʠ ʟʦʥʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ 

(ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ-ʘʥʜʝʟʠʪʳ-ʜʘʮʠʪʳ ʠ ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ-ʘʥʜʝʟʠʪʳ-

ʪʨʘʭʠʘʥʜʝʟʠʪʳ-ʜʠʦʨʠʪʳ-ʛʨʘʥʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʳ). ɺ ʧʦʨʦʜʘʭ ʦʩʥʦʚʥʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʷʚʣʝʥʳ ʚʪʦʨʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ï 

ʢʘʨʙʦʥʘʪʠʟʘʮʠʷ, ʭʣʦʨʠʪʠʟʘʮʠʷ, ʧʝʣʠʪʠʟʘʮʠʷ ʠ ʪ.ʜ. ʆʥʠ ʠʤʝʶʪ ʤʘʩʩʠʚʥʫʶ 

ʪʝʢʩʪʫʨʫ ʠ ʧʦʨʬʠʨʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʧʠʣʦʪʘʢʩʠʪʦʚʦʡ, ʛʠʘʣʦʧʠʣʠʪʦʚʦʡ, 

ʦʬʠʪʦʚʦʡ ʠ ʤʠʢʨʦʣʠʪʦʚʦʡ ʦʩʥʦʚʥʳʤʠ ʤʘʩʩʘʤʠ. ʈʝʣʠʢʪʦʚʳʝ ʬʨʘʛʤʝʥʪʳ 

ʚʢʨʘʧʣʝʥʥʠʢʦʚ (ʦʙ. 10-20%) ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʠʥʦʧʠʨʦʢʩʝʥʦʤ (ʜʦ 1 ʤʤ), 

ʧʣʘʛʠʦʢʣʘʟʦʤ (ʜʦ 2 ʤʤ). ɺ ʘʥʜʝʟʠʙʘʟʘʣʴʪʘʭ, ʘʥʜʝʟʠʪʘʭ ʠ ʜʠʦʨʠʪ-ʧʦʨʬʠʨʘʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʟʝʨʥʘ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ (ʜʦ 2 ʤʤ). ɼʣʷ ʙʘʟʘʣʴʪʦʚ 

ʭʘʨʘʢʪʝʨʥʳ ʟʝʨʥʘ ʦʣʠʚʠʥʘ (ʜʦ 1 ʤʤ) ʩ ʢʝʣʠʬʠʪʦʚʦʡ ʢʘʡʤʦʡ. ʆʩʥʦʚʥʘʷ 

ʤʘʩʩʘ ʵʪʠʭ ʧʦʨʦʜ ʩʦʩʪʦʠʪ ʠʟ ʪʝʭ ʞʝ ʤʠʥʝʨʘʣʦʚ ʯʪʦ ʚʢʨʘʧʣʝʥʥʠʢʠ, ʘ ʪʘʢʞʝ 
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ʢʘʣʠʝʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʚ ʪʨʘʭʠʘʥʜʝʟʠʪʘʭ ʠ ʪʨʘʭʠʘʥʜʝʟʠʙʘʟʘʣʴʪʘʭ. 

ɸʢʮʝʩʩʦʨʥʳʝ ʠ ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʧʘʪʠʪʦʤ, ʨʫʪʠʣʦʤ, 

ʮʠʨʢʦʥʦʤ, ʠʣʴʤʝʥʠʪʦʤ, ʧʠʨʠʪʦʤ ʠ ʤʘʛʥʝʪʠʪʦʤ. 

ʂʠʩʣʳʝ ʧʦʨʦʜʳ ʤʝʥʝʝ ʠʟʤʝʥʝʥʳ. ʆʥʠ ʠʤʝʶʪ ʤʘʩʩʠʚʥʫʶ ʪʝʢʩʪʫʨʫ 

ʧʦʨʬʠʨʦʚʫʶ ʠ ʧʦʨʬʠʨʦʚʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ 

ʧʦʣʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ, ʛʠʧʠʜʠʦʤʦʨʬʥʦʡ ʠ ʬʝʣʴʟʠʪʦʚʦʡ ʦʩʥʦʚʥʦʡ ʤʘʩʩʦʡ. 

ɺʦ ʚʢʨʘʧʣʝʥʥʠʢʘʭ (ʦʙ. 20-30%) ʚʩʪʨʝʯʘʶʪʩʷ ʧʣʘʛʠʦʢʣʘʟ (ʜʦ 5 ʤʤ) ʩ 

ʧʦʣʠʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʜʚʦʡʥʠʢʘʤʠ ʠ ʘʥʪʠʧʝʨʪʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʢʘʣʠʝʚʳʡ 

ʧʦʣʝʚʦʡ ʰʧʘʪ (ʜʦ 2 ʤʤ), ʢʩʝʥʦʤʦʨʬʥʳʡ ʢʚʘʨʮ, ʘ ʪʘʢʞʝ 

ʜʣʠʥʥʦʧʨʠʟʤʘʪʠʯʝʩʢʘʷ ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ (ʜʦ 3 ʤʤ) ʠ ʙʠʦʪʠʪ (ʜʦ 1 ʤʤ). ɺ 

ʨʠʦʜʘʮʠʪʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʝʜʠʥʠʯʥʳʝ ʟʝʨʥʘ ʢʣʠʥʦʧʠʨʦʢʩʝʥʘ (ʜʦ 1 ʤʤ). ʀʟ 

ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʧʘʪʠʪ, ʮʠʨʢʦʥ, ʩʬʝʥ, ʰʧʠʥʝʣʴ, ʘ 

ʠʟ ʨʫʜʥʳʭ ï ʧʠʨʠʪ, ʤʘʛʥʝʪʠʪ ʠ ʠʣʴʤʝʥʠʪ. 

ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʜʘʡʢʦʚʳʭ ʧʦʨʦʜʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʰʠʨʦʢʦʝ ʚʘʨʴʠʨʦʚʘʥʠʝ 

ʩʦʜʝʨʞʘʥʠʡ SiO2 (46.8-70.5 ʤʘʩ.%), K2O (0.55-4.06 ʤʘʩ.%) ʠ ʩʫʤʤʳ 

K2O+Na2O (2.63-7.59 ʤʘʩ.%). ʆʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʨʦʜʘʤ ʥʠʟʢʦ- ʠ 

ʚʳʩʦʢʦʢʘʣʠʝʚʦʡ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʠ ʰʦʰʦʥʠʪʦʚʦʡ ʩʝʨʠʡ. ʀʟʫʯʝʥʥʳʝ 

ʧʦʨʦʜʳ ʠʤʝʶʪ ʦʜʥʦʪʠʧʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʪʨʵʡʩ ʵʣʝʤʝʥʪʦʚ, 

ʧʨʦʷʚʣʝʥʥʳʡ ʚ ʦʪʩʫʪʩʪʚʠʠ ʘʥʦʤʘʣʠʡ Eu, ʧʦʚʳʰʝʥʥʳʭ ʩʦʜʝʨʞʘʥʠʷʭ 

ʢʨʫʧʥʦʠʦʥʥʳʭ ʣʠʪʦʬʠʣʴʥʳʭ (Rb, Ba ʠ K) ʠ ʚʳʩʦʢʦʟʘʨʷʜʥʳʭ (Th ʠ U) 

ʵʣʝʤʝʥʪʦʚ ʧʦʜʦʙʥʳʭ OIB, ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʃʈɿʕ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʤʝʞʜʫ 

OIB ʠ E-MORB, ʧʣʦʩʢʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷʭ ʊʈɿʕ, ʩʭʦʜʥʳʭ ʩ MORB. 

ʅʘʙʣʶʜʘʝʤʳʝ ʦʪʯʝʪʣʠʚʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ Ta ʠ Nb ʚʦʟʤʦʞʥʦ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʤʘʛʤʘʪʠʯʝʩʢʦʤ ʠʩʪʦʯʥʠʢʝ ʵʪʠʭ ʧʦʨʦʜ 

ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ. 

ɼʣ̫ ʜʘʮʠʪʘ ʠ ʛʨʘʥʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʘ ʠʟ ʟʦʥʘʣʴʥʳʭ ʜʘʝʢ ʙʳʣ ʦʧʨʝʜʝʣʝʥ U-

Pb ʚʦʟʨʘʩʪ ʮʠʨʢʦʥʦʚ. ʎʠʨʢʦʥʳ (8 ʟʝʨʝʥ) ʠʟ ʜʘʮʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʢʦʨʠʯʥʝʚʳʤʠ ʠ ʧʦʣʫʧʨʦʟʨʘʯʥʳʤʠ ʟʝʨʥʘʤʠ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʠʭ 

ʦʙʣʦʤʢʘʤʠ (ʜʣʠʥʦʡ 150-300 ʤʢʤ) ʩ ʦʪʯʝʪʣʠʚʦʡ ʤʘʛʤʘʪʠʯʝʩʢʦʡ 

ʟʦʥʘʣʴʥʦʩʪʴʶ ʥʘ CL ʩʥʠʤʢʘʭ. ʉʦʜʝʨʞʘʥʠʝ U ʚʘʨʴʠʨʫʝʪ ʦʪ 342 ʜʦ 2983 

ppm, Th=100-737 ppm, Th-U=0.17-0.72. ʂʦʥʢʦʨʜʘʥʪʥʳʡ U/Pb ʚʦʟʨʘʩʪ 

147.0Ñ1.3 ʤʣʥ ʣʝʪ (Cʂɺʆ 2.1). 

ʎʠʨʢʦʥʳ (9 ʟʝʨʝʥ) ʠʟ ʛʨʘʥʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʘ ʠʤʝʶʪ ʢʦʨʠʯʥʝʚʳʡ ʠ ʨʳʞʠʡ 

ʮʚʝʪ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʟʨʘʯʥʳʤʠ ʠ ʧʦʣʫʧʨʦʟʨʘʯʥʳʤʠ 

ʠʟʦʤʝʪʨʠʯʝʩʢʠʤʠ ʟʝʨʥʘʤʠ ʠ ʠʭ ʦʙʣʦʤʢʘʤʠ, ʜʣʠʥʦʡ ʦʪ 150 ʜʦ 400 ʤʢʤ. ʅʘ 

CL ʩʥʠʤʢʘʭ ʚ ʟʝʨʥʘʭ ʫʩʪʘʥʦʚʣʝʥʘ ʤʘʛʤʘʪʠʯʝʩʢʘʷ ʟʦʥʘʣʴʥʦʩʪʴ, ʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʫʙʠʜʠʦʤʦʨʬʥʳʭ ʟʝʨʥʘʭ ï ʩʝʢʪʦʨʠʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ. 

ʎʠʨʢʦʥʳ ʚ ʵʪʦʡ ʧʦʨʦʜʝ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ. ɼʣʷ 
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ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʮʠʨʢʦʥʦʚ ʩʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 236 ʜʦ 1860, 

Th=51-372, Th/U=0.13-0.39. ʂʦʥʢʦʨʜʘʪʥʳʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʣʷʝʪ 151.5Ñ1.5 

ʤʣʥ ʣʝʪ (ʉʂɺʆ 0.52), ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʚʨʝʤʝʥʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʵʪʦʡ 

ʧʦʨʦʜʳ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʭʚʘʯʝʥʥʳʤʠ ʮʠʨʢʦʥʘʤʠ ʩ 

ʩʦʜʝʨʞʘʥʠʷʤʠ U = 246, 228 ʠ 597 ppm, Th = 105, 85 ʠ 112 ppm. ʆʪʥʦʰʝʥʠʝ 

Th/U=0.19-0.44. ɼʣʷ ʥʠʭ ʧʦʣʫʯʝʥʳ ʜʨʝʚʥʠʝ ʚʦʟʨʘʩʪʥʳʝ ʜʠʩʢʦʨʜʘʥʪʥʳʝ 

ʦʮʝʥʢʠ (
207

Pb/
206

Pb) 1865Ñ21 ʤʣʥ ʣʝʪ, 1829Ñ16 ʤʣʥ ʣʝʪ, 1751Ñ10 ʤʣʥ ʣʝʪ. 

 

3. ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʝʥʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʡʢʦʚʳʭ ʧʦʨʦʜ ʦʩʥʦʚʥʦʛʦ, 

ʩʨʝʜʥʝʛʦ ʠ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʦʚ ɺʴʶʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʚʝʨʦʷʪʥʦʩʪʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʚʝʨʭʥʝʡ ʶʨʝ (ʚ ʠʥʪʝʨʚʘʣʝ 151.5-

147 ʤʣʥ. ʣʝʪ) ʚ ʦʙʩʪʘʥʦʚʢʝ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ, ʩ 

ʫʯʘʩʪʠʝʤ ʦʙʦʛʘʱʝʥʥʦʛʦ ʠ ʠʩʪʦʱʝʥʥʦʛʦ ʤʘʥʪʠʡʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ, 

ʚʦʟʤʦʞʥʦ, ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ ʧʣʘʥʫ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ, ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʚ ʨʘʤʢʘʭ 

ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 18-45-140040 ʨ_ʘ 

 

5. ʃʠʪʝʨʘʪʫʨʘ: 

[1] State geological map of the Russian Federation on a scale of 1: 200000 

(Second Edition). Verkhoyansk series. Sheet Q-54-XIX, XX (Upper Adychi). 

Explanatory note / L.G. Vdovina, V.D. Scuba diving. Ed. L.A. Musalitin - State 

Unitary Enterprise State Enterprise ñYangeologiyaò. - Batagay, 2005. (In 

Russian). 
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ɻɽʆʃʆɻʀʗ ʀ ʄʀʅɽʈɸʃʆɻʀʗ ʈʋɼʅʓʍ ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

ʉɽɺɽʈʆ-ɺʆʉʊʆʂɸ ʈʆʉʉʀʀ 

 

 

 
ʋɼʂ 504.064:631.438:533.679 

ʇʈʀʈʆɼʅʓʁ ʎɽʆʃʀʊ ʂɸʂ ɻɽʆʍʀʄʀʏɽʉʂʀʁ 

ɹɸʈʔɽʈ ʅɸ ʇʋʊʀ ʄʀɻʈɸʎʀʀ ʈɸɼʀʆʅʋʂʃʀɼʆɺ  

ʅɸ ʆɹʒɽʂʊɽ ʇʗɺ çʂʈɸʊʆʅ-3è 
ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚ, ʉʝʨʛʝʡ ɽʬʠʤʦʚ, ʃʘʨʠʩʘ ɽʨʦʬʝʝʚʩʢʘʷ 

ʌʀʎ çʗʅʎ ʉʆ ʈɸʅè ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʉʆ ʈɸʅ, 

677980, ʈʦʩʩʠʷ, ʛ. ʗʢʫʪʩʢ, ʫʣ. ʇʝʪʨʦʚʩʢʦʛʦ, 2 

 

NATURAL ZEOLITE AS A GEOCHEMICAL BARRIER 

TO RADIONUCLIDE MIGRATION AT THE UNE 

çKRATON-3è 
Aleksander Aleksandrov, Sergey Efimov, Larisa Erofeevskya 

Institute of Oil and Gas Problems Siberian Branch of the Russian Academy of 

Sciences, 2 Petrovsky st., Yakutsk, 677980, Russia 

 

Annotation. Natural zeolite from the Khonguruu deposit 

(Yakutia, Russia) was used as a base material. A brief description 

of the material composition and the averaged physical and 

chemical properties of the zeolite of the clinoptilolite-heilandite 

series are given. Investigations performed in 2007-2008 showed 

the continuous water migration of radionuclide 
137

Cs and 
3
H 

(tritium) on the object UNE çKraton-3è in the Markha river 

basin. Experimental studies and mathematical calculations helped 

to state the possibility of using natural zeolites as a geochemical 

barrier in the path of water radionuclide migration. Parameters of 

a geochemical barrier based on zeolites of the Khonguruu field 

are suggested. 
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1. ɺʚʝʜʝʥʠʝ 

ʇʦʜʟʝʤʥʳʡ ʷʜʝʨʥʳʡ ʚʟʨʳʚ (ʇʗɺ) çʂʨʘʪʦʥ-3è ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʄʠʨʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʤʦʱʥʦʩʪʴʶ 22 (19) ʢʪ ʧʦ 

ʟʘʜʘʥʠʶ ʄʠʥʛʝʦʣʦʛʠʠ ʉʉʉʈ, ʧʨʦʚʝʜʝʥʥʳʡ 24.08.1978 ʛ. ʥʘ ʛʣʫʙʠʥʝ 577 ʤ 

ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱʘʭ, ʦʢʘʟʘʣʩʷ ʘʚʘʨʠʡʥʳʤ. ɺʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪ, ʧʨʠ ʚʟʨʳʚʝ ʧʨʦʠʟʦʰʣʘ ʯʘʩʪʠʯʥʘʷ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʟʘʙʠʚʢʠ çʙʦʝʚʦʡè ʩʢʚʘʞʠʥʳ ʠ ʘʚʘʨʠʡʥʳʡ ʚʳʙʨʦʩ ʚ ʘʪʤʦʩʬʝʨʫ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʛʘʟʦʚ ʠ ʘʵʨʦʟʦʣʝʡ. ɺ ʩʦʩʪʘʚʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʦʯʘʛʘʭ ʇʗɺ 

ʦʙʥʘʨʫʞʝʥʳ ʦʩʦʙʦ ʦʧʘʩʥʳʝ ʠʟʦʪʦʧʳ ʧʣʫʪʦʥʠʷ (ʩ ʧʝʨʠʦʜʦʤ ʧʦʣʫʨʘʩʧʘʜʘ 

24 ʪʳʩ. ʣʝʪ) [1, 2]. 

ʈʘʙʦʯʠʤ ʧʨʦʝʢʪʦʤ ʨʝʘʙʠʣʠʪʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʌɻʋʇ ɺʅʀʀ ʇʨʦʤʪʝʭʥʦʣʦʛʠʠ ʄʠʥʘʪʦʤʘ ʈʌ ʢʨʦʤʝ 

ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘ ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ (ʀʈʅ) 
90

Sr, 
137

Cs ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʙʫʩʪʨʦʡʩʪʚʦ 

ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʠʟ ʮʝʦʣʠʪʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʦʥʛʫʨʫʫ. 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʉʆ ʈɸʅ (ʛ. ʗʢʫʪʩʢ) ʩʦʚʤʝʩʪʥʦ ʩ 

ʀʥʩʪʠʪʫʪʦʤ ʛʝʦʭʠʤʠʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ ʈɸʅ 

(ʛ. ʄʦʩʢʚʘ) ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʮʝʦʣʠʪʦʚ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʦʥʛʫʨʫʫ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʥʘ ʠʭ ʦʩʥʦʚʝ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ 

ʙʘʨʴʝʨʘ ʥʘ ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ.  

 

2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʝʦʣʠʪʦʚʦʛʦ ʩʳʨʴʷ 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠʨʦʜʥʳʡ ʮʝʦʣʠʪ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʦʥʛʫʨʫʫ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 22 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʧʦʩ. 

ʂʝʤʧʝʥʜʷʡ (ʉʫʥʪʘʨʩʢʠʡ ʨʘʡʦʥ, ʗʢʫʪʠʷ) ʚ ʦʪʨʦʛʘʭ ʦʜʥʦʠʤʝʥʥʦʛʦ ʭʨʝʙʪʘ. ɺ 

ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʙʦʨʪʫ 

ʊʘʘʩ-ʊʫʫʩʩʢʦʡ ʩʦʣʷʥʦʢʫʧʦʣʴʥʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ.  

ʇʣʘʩʪʳ ʮʝʦʣʠʪʦʚʳʭ ʧʦʨʦʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʦʥʛʫʨʫʫ ʟʘʣʝʛʘʶʪ ʩʦʛʣʘʩʥʦ ʩ 

ʚʤʝʱʘʶʱʠʤʠ ʠʭ ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ ʠ ʥʠʞʥʝʛʦ 

ʢʘʨʙʦʥʘ. ɺʩʝʛʦ ʚʳʜʝʣʷʝʪʩʷ ʯʝʪʳʨʝ ʧʣʘʩʪʘ ʤʦʱʥʦʩʪʴʶ ʦʪ 6,5 ʜʦ 13 ʤ. 

ʎʝʦʣʠʪʦʚʳʝ ʧʦʨʦʜʳ ʩʣʦʞʝʥʳ ʤʠʥʝʨʘʣʘʤʠ ʢʣʠʥʦʧʪʠʣʦʣʠʪ-ʛʝʡʣʘʥʜʠʪʦʚʦʛʦ 

ʨʷʜʘ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʠʤʝʩʷʤʠ ʢʚʘʨʮʘ, ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʦʙʣʦʤʢʦʚ 

ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ, ʙʠʦʪʠʪʘ, ʢʘʣʴʮʠʪʘ ʠ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʮʝʦʣʠʪʦʚ ʚ ʧʦʨʦʜʝ - 70-98%. ɿʘʧʘʩʳ ʮʝʦʣʠʪʦʚʦʛʦ ʩʳʨʴʷ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 30-35 ʤʣʥ.ʪ. 

ʋʩʨʝʜʥʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʮʝʦʣʠʪʦʚʳʭ ʧʦʨʦʜ ʧʦ ʪʠʧʘʤ ʩʳʨʴʷ, (%): 

SiO2 -66,43; TiO2 - 0,18; Al 2O3 - 12,03; Fe2O3 - 0,92; FeO - 0,26; MnO - 0,03; 

MgO - 1,47; CaO - 2,50; Na2ʆ - 1,75; K2O - 1,35; P2O5 - 0,14; ʧ.ʧ.ʧ. - 6,2. 
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ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʮʝʦʣʠʪʦʚʳʭ ʧʦʨʦʜ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦ ʪʠʧʘʤ 

ʩʳʨʴʷ ʩʣʝʜʫʶʱʠʝ: ʩʦʜʝʨʞʘʥʠʝ ʮʝʦʣʠʪʦʚ ʚ ʧʦʨʦʜʝ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 70 ʜʦ 

98%; ʠʦʥʦʦʙʤʝʥʥʘʷ ʝʤʢʦʩʪʴ - 0,16-1,91 ʤʛ-ʵʢʚ/ʛ; ʘʜʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʧʦ ʚʦʜʝ ʧʨʠ ʈ/ʈs=1,0, - 10,34-12,03%; ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ ï 700Áʉ; 

ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʝʛʠʜʨʘʪʘʮʠʠ - 300-550̄ ʉ [3]. 

 

3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʚʥʫʪʨʝʥʥʝʡ ʜʠʬʬʫʟʠʠ ʮʝʦʣʠʪ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʦʥʛʫʨʫʫ ʫʩʪʫʧʘʝʪ ʣʠʰʴ ʮʝʦʣʠʪʫ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʝʣʳʡ 

ʧʣʘʩʪ (ɹʦʣʛʘʨʠʷ), ʘ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Sr
2+

 ʜʘʞʝ 

ʧʨʝʚʦʩʭʦʜʠʪ ʙʦʣʛʘʨʩʢʠʡ ʮʝʦʣʠʪ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ 

ʚʳʩʦʢʫʶ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʮʝʦʣʠʪʘ ʢ ʠʦʥʘʤ Sr (Kd = 2Ŀ10
4
 ʤʣ/ʛ) ʠ Cs (Kd = 

5Ŀ10
4
 ʤʣ/ʛ) ʠ ʧʦ ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʷʢʫʪʩʢʠʡ ʮʝʦʣʠʪ ʧʨʝʚʦʩʭʦʜʠʪ 

ʮʝʦʣʠʪʳ ʜʨʫʛʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʠʨʘ [4]. 

ɺ 2007 ʛ. ʥʘ ʧʫʪʷʭ ʤʠʛʨʘʮʠʠ ʀʈʅ ʠ ʦʢʦʣʦ ʤʦʛʠʣʴʥʠʢʘ, ʫʩʪʨʦʝʥʥʦʛʦ 

ʚʝʩʥʦʡ 2007 ʛ., ʙʳʣʠ ʟʘʣʦʞʝʥʳ 9 ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ. ʆʙʱʘʷ ʤʘʩʩʘ ʮʝʦʣʠʪʘ 

ʬʨʘʢʮʠʝʡ 0,05-8 ʤʤ ʩʦʩʪʘʚʠʣʘ 4 ʪ. 

ʇʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ 2008 ʛ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʠʛʨʘʮʠʷ ʀʈʅ ʥʘ ʦʙʲʝʢʪʝ 

ʧʨʦʜʦʣʞʘʝʪʩʷ. ʎʝʦʣʠʪ ʥʘ ʫʯʘʩʪʢʘʭ ʩʦʨʙʠʨʫʝʪ 
90

Sr ʠ 
137 

Cs ʠ ʠʭ 

ʩʦʜʝʨʞʘʥʠʝ, ʯʝʨʝʟ 1 ʛʦʜ ʧʦʩʣʝ ʟʘʢʣʘʜʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʩʪʘʚʠʣʦ 13,9-

28,4 ʠ 7,6-54,5 ɹʢ/ʢʛ. ɺ ʧʦʯʚʝʥʥʦʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ 
90

Sr ʩʦʩʪʘʚʣʷʝʪ: 0,27-2,8 ɹʢ/ʣ. ɺ ʚʦʜʝ ʦʙʥʘʨʫʞʝʥ 
3
ʅ, ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ 

ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 18-68 ɹʢ/ʣ. 

ʇʨʝʜʣʦʞʝʥʳ ʧʘʨʘʤʝʪʨʳ ʪʨʘʥʰʝʠ-ʙʘʨʴʝʨʘ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʮʝʦʣʠʪʦʤ, 

ʜʦʙʳʚʘʝʤʦʛʦ ʠʟ 1-ʛʦ ʢʘʨʴʝʨʘ, ʢʘʢ ʩʳʨʴʝ, ʦʙʣʘʜʘʶʱʝʝ ʧʦʚʳʰʝʥʥʳʤʠ 

ʠʦʥʦʦʙʤʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ ʙʘʨʴʝʨʘ - ʩʤʝʩʴ ʬʨʘʢʮʠʠ 

ʮʝʦʣʠʪʘ 0,01-8 ʤʤ. ɺʝʨʭʥʠʡ 0,5 ʤ ʩʣʦʡ ï ʮʝʦʣʠʪ ʬʨʘʢʮʠʠ 1-3 ʤʤ. 

ʇʨʦʭʦʜʢʘ ʪʨʘʥʰʝʠ ʠ ʫʢʣʘʜʢʘ ʮʝʦʣʠʪʘ ʩʣʦʷʤʠ ʧʦ 0,5 ʤ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ, 

ʩ ʫʪʨʘʤʙʦʚʢʦʡ. ʆʙʱʘʷ ʤʘʩʩʘ ʮʝʦʣʠʪʘ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ 

ʙʘʨʴʝʨʘ ʥʘ ʦʙʲʝʢʪʝ çʂʨʘʪʦʥ-3è ï 1845 ʪ. ʈʘʩʩʯʠʪʘʥʦ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ 

ʮʝʦʣʠʪʘ ʚ ʙʘʨʴʝʨʝ ʰʠʨʠʥʦʡ 2 ʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʝʨʥʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ 

ʬʠʣʴʪʨʘʮʠʠ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʨ. ʄʘʨʭʘ. 

 

4. ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʳ ʧʨʠʟʥʘʢʠ ʤʠʛʨʘʮʠʠ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠʟ ʤʦʛʠʣʴʥʠʢʘ ʚ ʨ. ʄʘʨʭʘ. ʊʘʢʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ 

ʧʦʣʝʚʳʤʠ ʨʘʙʦʪʘʤʠ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʮʝʦʣʠʪʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʦʥʛʫʨʫʫ ʚ ʢʘʯʝʩʪʚʝ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʥʘ 
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ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʛʨʫʥʪʦʚʳʤʠ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ. 

 

5. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʢʦʥʪʨʘʢʪʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʳ ʈʉ(ʗ) ˉ 10 ʦʪ 02.05 2008 ʛ. 
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Annotation. Petrographic features of the çwhite granitesè from 

Kestersky deposit in Yakutia are investigated. The conclusion is 

drawn on magmatic genesis of çwhite granites è. Kestersky 

harpolith and with the same name tin-rare-metal deposit are a 

part of the Far East rare-metal granites superprovince.  

 

1. ɺʚʝʜʝʥʠʝ 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʛʝʥʝʟʠʩʘ ʨʝʜʢʦʤʝʪʘʣʣʴʥʳʭ ʣʠʪʠʡ-

ʬʪʦʨʠʩʪʳʭ ʛʨʘʥʠʪʦʚ (ʃʌɻ) ʧʦʟʚʦʣʠʣʦ ʦʪʢʨʳʪ ɹ ʥʦʚʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʪʠʧʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʚʳʜʝʣʠʪʴ ʧʨʦʚʠʥʮʠʠ ʨʝʜʢʦʤʝʪʘʣʣʴʥʳʭ ʛʨʘʥʠʪʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʧʦʷʩ ʃʌɻ [1]. ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ çʙʝʣʳʭ ʛʨʘʥʠʪʦʚè (ɹɻ) ʂʝʩʪʸʨʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʠʭ 

ʤʘʛʤʘʪʠʯʝʩʢʦʤ ʛʝʥʝʟʠʩʝ. ɺ ɸʨʛʘ-ʓʥʥʘʭ-ʍʘʡʩʢʦʤ ʤʘʩʩʠʚʝ ʚ ʤʝʞʜʫʨʝʯʴʝ 

ʗʥʳ ʠ ɹʦʨʫʣʘʭʘ ʨʘʩʧʦʣʦʞʝʥʦ ʂʝʩʪʨyʩʢʦʝ ʦʣʦʚʷʥʥʦ-ʨʝʜʢʦʤʝʪʘʣʣʴʥʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ï ʛʨʝʡʟʝʥʦʚʘʷ ʟʘʣʝʞʴ ʚ ʵʥʜʦʢʦʥʪʘʢʪʦʚʦʡ ʯʘʩʪʠ 

ʦʜʥʦʠʤʝʥʥʦʛʦ ʛʘʨʧʦʣʠʪʘ ɹɻ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʢʝʩʪʸʨʩʢʠʡ ʛʘʨʧʦʣʠʪ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʘʢ ʠʥʪʨʫʟʠ ʁ çʘʣʷʩʢʠʪʦʚè. ʅʘʣʠʯʠʝ ʚ ʘʧʠʢʘʣʠ ʟʘʣʝʞʠ 

ʛʨʝʡʟʝʥʦʚ ʠ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʥʠʭ ʢ ɹɻ ʧʦʨʦʜʠʣʠ ʛʠʧʦʪʝʟʫ ʦʙ 

ʘʧʦʛʨʘʥʠʪʘʭ: ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʤʠʥʝʨʘʣʘʤʠ ɹɻ ʩʯʠʪʘʣʠʩʴ ʤʠʢʨʦʢʣʠʥ, 

ʢʚʘʨʮ-1, ʮʠʨʢʦʥ ʠ ʘʧʘʪʠʪ, ʘ ʘʣʴʙʠʪ, ʣʝʧʠʜʦʣʠʪ, ʢʚʘʨʮ-2, ʪʦʧʘʟ, 

ʘʤʙʣʠʛʦʥʠʪ, ʢʘʩʩʠʪʝʨʠʪ ʦʪʥʦʩʠʣʠʩʴ ʢ ʧʦʩʪʤʘʛʤʘʪʠʯʝʩʢʠʤ [2]. ʉʦ 

ʚʨʝʤʝʥʝʤ ʫʪʚʝʨʜʠʣʠʩʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʘʛʤʘʪʠʯʝʩʢʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ 

ɹɻ ʠ ʙʳʣ ʚʳʜʝʣʝʥ ʢʝʩʪʸʨʩʢʠʡ ʢʦʤʧʣʝʢʩ ʨʝʜʢʦʤʝʪʘʣʣʴʥʳʭ ʛʨʘʥʠʪʦʚ [3]. ʅʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʫʯʘʠ ʚʦʟʚʨʘʱʝʥʠʷ ʢ ʛʠʧʦʪʝʟʝ çʘʧʦʛʨʘʥʠʪʦʚè [4], ʯʪʦ 

ʚʭʦʜʠʪ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ 

ʛʘʨʧʦʣʠʪʘ.  

 

2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ɻʘʨʧʦʣʠʪ ʟʘʣʝʛʘʝʪ ʚ ʘʥʜʝʟʠʥʦʚʳʭ ʛʨʘʥʠʪʘʭ ʠ ʚʩʢʨʳʪ ʢʘʨʴʝʨʦʤ, ʢʘʥʘʚʘʤʠ ʠ 

ʰʫʨʬʘʤʠ. ʂʦʥʪʘʢʪʳ ɹɻ ʩ ʘʥʜʝʟʠʥʦʚʳʤʠ ʛʨʘʥʠʪʘʤʠ ʨʝʟʢʠʝ, ʚ ɹɻ 

ʥʘʙʣʶʜʘʶʪʩʷ ʢʩʝʥʦʣʠʪʳ ʚʤʝʱʘʶʱʠʭ ʛʨʘʥʠʪʦʚ. ɺʠʩʷʯʠʡ ʢʦʥʪʘʢʪ 

ʦʩʣʦʞʥʝʥ ʘʧʦʬʠʟʘʤʠ ʚ ʘʥʜʝʟʠʥʦʚʳʝ ʛʨʘʥʠʪʳ. ʆʧʠʩʘʥʳ ʤʘʛʤʘʪʠʯʝʩʢʠʝ 

ʙʨʝʢʯʠʠ ʠʟ ʦʙʣʦʤʢʦʚ ʘʥʜʝʟʠʥʦʚʳʭ ʛʨʘʥʠʪʦʚ ʠ ʛʨʘʥʦʜʠʦʨʠʪʦʚ, 

ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ɹɻ. ɺ ʵʥʜʦʢʦʥʪʘʢʪʝ ʛʘʨʧʦʣʠʪʘ ʟʘʣʝʛʘʶʪ ʰʪʦʢʰʘʡʜʝʨʳ 

ʤʦʱʥʦʩʪʴʶ 0.25ï0.5 ʤ [2, 3]. 

ɹɻ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʩʩʠʚʥʳʝ ʩʘʭʘʨʦʚʠʜʥʳʝ ʧʦʨʦʜʳ ʩ ʤʠʥʝʨʘʣʴʥʳʤ 

ʩʦʩʪʘʚʦʤ (ʦʙ. %): ʘʣʴʙʠʪ ˉ 2ï7 (28ï41), ʤʠʢʨʦʢʣʠʥ (13ï29), ʢʚʘʨʮ (23ï
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41), ʩʚʝʪʣʘʷ ʩʣʶʜʘ (7ï13), ʪʦʧʘʟ (0.5ï3), ʤʦʥʪʝʙʨʘʟʠʪ (0.1ï3). ʅʘ ʜʥʝʚʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʣʝʧʠʜʦʣʠʪ-ʤʦʥʪʝʙʨʘʟʠʪʦʚʳʝ ɹɻ, ʩʤʝʥʷʶʱʠʝʩʷ 

ʩ ʛʣʫʙʠʥʦʡ ʤʫʩʢʦʚʠʪ-ʪʦʧʘʟʦʚʳʤʠ. ʉʪʨʫʢʪʫʨʘ ɹɻ ʨʘʚʥʦʟʝʨʥʠʩʪʘʷ, ʦʪ 

ʢʨʫʧʥʦ- ʜʦ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ. ʍʘʨʘʢʪʝʨʥʘ ʚʝʜʫʱʘʷ ʨʦʣʴ ʘʣʴʙʠʪʘ ʜʚʫʭ 

ʛʝʥʝʨʘʮʠʡ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʡ ʪʦʣʩʪʦʪʘʙʣʠʪʯʘʪʳʡ ʘʣʴʙʠʪ ˉ 1 ʩ 

ʫʜʣʠʥʝʥʠʝʤ 1:3 ï 1:6 ʦʙʨʘʟʫʝʪ ʢʘʨʢʘʩ ʧʦʨʦʜʳ; ʤʝʣʢʠʡ ʣʝʡʩʪʦʚʳʡ ʘʣʴʙʠʪ 

 ̄2 (1:5 ï 1:12) ʟʘʧʦʣʥʷʝʪ ʠʥʪʝʨʩʪʠʮʠʠ ʠ ʦʙʨʘʟʫʝʪ ʚʨʦʩʪʢʠ ʚ ʤʠʢʨʦʢʣʠʥʝ 

ʠ ʢʚʘʨʮʝ. ʄʠʢʨʦʢʣʠʥ-ʧʝʨʪʠʪ ʢʩʝʥʦʤʦʨʬʥʳʡ, ʘ ʢʚʘʨʮ ʠʟʦʤʝʪʨʠʯʥʳʡ ï

ʜʠʧʠʨʘʤʠʜʘʣʴʥʳʡ ʠʣʠ ʦʢʨʫʛʣʳʡ. ɺ ʢʚʘʨʮʝ ʦʪʤʝʯʝʥʘ ʩʪʨʫʢʪʫʨʘ çʩʥʝʞʥʦʛʦ 

ʢʦʤʘè: ʟʦʥʘʣʴʥʳʝ ʚʢʣʶʯʝʥʠʷ ʘʣʴʙʠʪʘ, ʣʝʧʠʜʦʣʠʪʘ ʠ ʤʦʥʪʝʙʨʘʟʠʪʘ.  

ʄ.ɸ. ʈʦʤʘʥʦʚʦʡ ʧʫʪʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʦʢʘʟʘʥʘ 

ʤʘʛʤʘʪʠʯʝʩʢʘ ̫ ʧʨʠʨʦʜʘ ʩʪʨʫʢʪʫʨʳ ɹɻ [5]. ʅʘʤʠ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ɹɻ. ʉʠʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʩʚʷʟʴ ʨʘʟʤʝʨʦʚ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʤʠʢʨʦʢʣʠʥʘ, ʢʚʘʨʮʘ 1, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ 

ʘʣʴʙʠʪʘ, ʢʚʘʨʮʘ 2, ʩʚʝʪʣʦʡ ʩʣʶʜʳ ʠ ʘʢʮʝʩʩʦʨʠʝʚ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʙʦʣʝʝ 

0.95 ʧʦʢʘʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʚ ɹɻ ʚʪʦʨʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ. ʄʠʢʨʦʢʣʠʥ, 

ʢʚʘʨʮ, ʘʣʴʙʠʪ, ʩʚʝʪʣʘʷ ʩʣʶʜʘ, ʪʦʧʘʟ, ʤʦʥʪʝʙʨʘʟʠʪ, ʢʘʩʩʠʪʝʨʠʪ ʩʦʣʠʜʘʨʥʦ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠʣʠ ʫʤʝʥʴʰʘʶʪʩʷ ʚ ʨʘʟʤʝʨʘʭ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʝʜʠʥʦʤ ʤʠʥʝʨʘʣʦʦʙʨʘʟʫʶʱʝʤ ʧʨʦʮʝʩʩʝ (ʊʘʙʣʠʮʘ 1).  

ʊʘʙʣʠʮʘ 1 

ʂʦʨʨʝʣʷʮʠʷ ʨʘʟʤʝʨʦʚ ʤʠʥʝʨʘʣʦʚ ʚ çʙʝʣʳʭ ʛʨʘʥʠʪʘʭè 

ʂʝʩʪʸʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 Mc Ab Qtz Lpd Tp Mnb Acc 

Mc  0.52 0.47 0.39 0.16 0.10 -0.17 

Ab 0  0.66 0.57 0.21 0.11 -0.39 

Qtz 0 0  0.49 0.10 0.03 -0.34 

Lpd 0 0 0  0.42 0.45 -0.12 

Tp 0.20 0.09 0.42 0  0.41 0.02 

Mnb 0.41 0.39 0.82 0 0  -0.11 

Acc 0.17 0 0 0.34 0.88 0.36  

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʷʤʳʤ ʰʨʠʬʪʦʤ ʫʢʘʟʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ 

(ʧʦʜʯʝʨʢʥʫʪʳ ʟʥʘʯʠʤʳʝ), ʢʫʨʩʠʚʦʤ ï ʫʨʦʚʥʠ ʟʥʘʯʠʤʦʩʪʠ (p = 0.05); ç0è ï < 0.01. 

ʀʩʧʦʣʴʟʦʚʘʥʦ 101088 ʟʘʤʝʨʦʚ ʚ 109 ʧʨʦʙʘʭ ʛʨʘʥʠʪʦʚ. ʄʠʥʝʨʘʣʳ: Ab ï ʘʣʴʙʠʪ, 

Acc ï ʘʢʮʝʩʩʦʨʠʠ, Lpd ï ʣʝʧʠʜʦʣʠʪ,Mc ï ʤʠʢʨʦʢʣʠʥ, Mnb ï ʤʦʥʪʝʙʨʘʟʠʪ, Qtz ï

 ʢʚʘʨʮ, Tp ï ʪʦʧʘʟ. 
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ɺ ɹɻ ʫʩʪʘʥʦʚʣʝʥʳ ʪʠʧʠʯʥʳʝ ʜʣʷ ʛʨʘʥʠʪʦʚ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʚʘʨʮʘ ʠ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ; ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʩʦʜʝʨʞʘʥʠʷ ʘʢʮʝʩʩʦʨʠʝʚ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʢʚʘʨʮʘ. ʉʠʣʴʥʦ ʢʦʨʨʝʣʠʨʫʶʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʧʘʟʘ ʠ ʤʦʥʪʝʙʨʘʟʠʪʘ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʴ ʠ 

ʬʪʦʨʠʩʪʦʩʪʴ ʨʝʜʢʦʤʝʪʘʣʣʴʥʦʡ ʛʨʘʥʠʪʦʚʦʡ ʤʘʛʤʳ (ʊʘʙʣʠʮʘ 2).  

ɻʠʧʦʪʝʟʝ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʛʝʥʝʟʠʩʘ ɹɻ ʧʨʦʪʠʚʦʨʝʯʘʪ ʩʣʝʜʫʶʱʠʝ 

ʬʘʢʪʳ: 1) ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʷʤʠ ʢʚʘʨʮʘ, ʪʦʧʘʟʘ ʠ 

ʩʣʶʜʳ; 2) ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʨʘʟʤʝʨʦʤ ʢʚʘʨʮʘ ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʪʦʧʘʟʘ (-0.31), ʢʘʩʩʠʪʝʨʠʪʘ (-0.24), ʢʦʣʫʤʙʠʪʘ (-0.29), ʜʨʫʛʠʭ 

ʘʢʮʝʩʩʦʨʠʝʚ (-0.34); 3) ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʨʘʟʤʝʨʘʤʠ 

ʘʢʮʝʩʩʦʨʠʝʚ ʠ ʢʚʘʨʮʘ (-0.34), ʘʣʴʙʠʪʘ (-0.39); 4) ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʤʝʞʜʫ ʨʘʟʤʝʨʦʤ ʘʣʴʙʠʪʘ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʪʦʧʘʟʘ (-0.30) (ʊʘʙʣʠʮʳ 1, 2).  

ʊʘʙʣʠʮʘ 2 

ʂʦʨʨʝʣʷʮʠʷ ʩʦʜʝʨʞʘʥʠʡ ʤʠʥʝʨʘʣʦʚ ʚ çʙʝʣʳʭ ʛʨʘʥʠʪʘʭè  

ʂʝʩʪʸʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 Mc Ab Qtz Lpd Tp Mnb Acc 

Mc  0.01 -0.52 -0.14 -0.19 -0.03 -0.14 

Ab 0.99  -0.70 -0.43 -0.04 0.05 -0.41 

Qtz 0 0  0.13 -0.16 -0.29 0.33 

Lpd 0.19 0 0.22  -0.25 -0.05 -0.02 

Tp 0.07 0.68 0.14 0.02  0.67 0.14 

Mnb 0.79 0.65 0 0.67 0  -0.07 

Acc 0.20 0 0 0.89 0.20 0.51  

ʇʨʠʤʝʯʘʥʠʝ. ʉʤ. ʊʘʙʣʠʮʫ 1 

 

3. ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, çʙʝʣʳʝ ʛʨʘʥʠʪèr ʭʘʨʘʢʪʝʨʠʟʫʪʁʩʷ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ. ʆʥʠ ̫ʚʣʷʶʪʩʷ ʘʥʘʣʦʛʘʤʠ ʣʠʪʠʡ-

ʬʪʦʨʠʩʪʳʭ ʛʨʘʥʠʪʦʚ ʤʥʦʛʠʭ ʨʝʜʢʦʤʝʪʘʣʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɽʚʨʘʟʠʠ. 

ʂʝʩʪʨyʩʢʠʡ ʛʘʨʧʦʣʠʪ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤ ʦʜʥʦʠʤʝʥʥʦʝ 

ʦʣʦʚʷʥʥʦ-ʨʝʜʢʦʤʝʪʘʣʣʴʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʩʫʧʝʨʧʨʦʚʠʥʮʠʠ ʨʝʜʢʦʤʝʪʘʣʣʴʥʳʭ ʛʨʘʥʠʪʦʚ.  
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SUBSTANCE COMPOSITION OF ORES OF THE 

SPOKOININSKIY ORE NODE  
Galina Anisimova, Larisa Kondratieva, Veronika Kardashevskaia 

Diamond and Precious Metals Geology Institute, Siberian Branch, Russian 

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

 

Annotation. The material composition of ores from the 

Spokoininsky ore node has been studied. Quartz, calcite, 

dolomite, feldspar, and barite prevail among the vein minerals. 

Ore minerals can be classified into two groups: macrominerals 

and trace minerals. Macrominerals include hematite, pyrite, 

chalcopyrite, galenite, pyrrhotite, sphalerite, arsenopyrite and 

ilmenite, and trace minerals include chalcocite, native gold and 

acanthite. Cu, Au, Ag, Te, Sn, Ir, Os, Y intermetallics, Au, Ag 

tellurides such hessite and petzite are sporadically observed. 

Accessory minerals are monazite, zircon, rutile, and thorite. 
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Contrast mineralization has predetermined a wide range of native 

gold fineness (543 to 1000%). 

 

1. ɺʚʝʜʝʥʠʝ 

ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʨʫʜ ʉʧʦʢʦʡʥʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ 

ʫʟʣʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʥʘ 

ʩʢʘʥʠʨʫʶʱʝʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ JEOL JSM-6480LV ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ Energy 

350 of Oxford Instruments.  

 

2. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ 

ʉʧʦʢʦʡʥʠʥʩʢʠʡ ʨʫʜʥʳʡ ʫʟʝʣ ʨʘʩʧʦʣʦʞʝʥ ʚ ʚʝʨʭʦʚʴʷʭ ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. 

ʊʠʤʧʪʦʥʘ ï ʨ. ʋʣʘʭʘʥ-ʊʘʨʘʢʘʥʜʘ (ɹʦʣ. ʊʳʨʢʘʥʜʘ). ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʧʣʘʥʝ 

ʦʙʲʝʢʪ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʦʥʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʊʳʨʢʘʥʜʠʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, 

ʠʤʝʶʱʝʛʦ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʠ ʤʦʱʥʦʩʪʴ ʜʦ 15 ʢʤ. 

ʈʘʡʦʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ɺʦʩʪʦʯʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʜʘʥʩʢʦʡ 

ʛʨʘʥʫʣʠʪʦ-ʛʥʝʡʩʦʚʦʡ ʦʙʣʘʩʪʠ. 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʨʭʝʡʩʢʠʤ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʬʫʥʜʘʤʝʥʪʦʤ, ʩʣʦʞʝʥʥʳʤ ʛʥʝʡʩʘʤʠ ʠ 

ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʘʤʠ ʩʫʪʘʤʩʢʦʡ ʠ ʢʶʨʠʢʘʥʩʢʦʡ ʩʚʠʪ ʜʞʝʣʪʫʣʠʥʩʢʦʡ ʩʝʨʠʠ 

ʥʠʞʥʝʛʦ ʘʨʭʝʷ. ʇʦʨʦʜʳ ʬʫʥʜʘʤʝʥʪʘ ʤʠʛʤʘʪʠʟʠʨʦʚʘʥʳ ʠ ʚʤʝʱʘʶʪ 

ʩʦʛʣʘʩʥʳʝ ʠ ʩʝʢʫʱʠʝ ʪʝʣʘ ʛʨʘʥʠʪʦʚ, ʫʣʴʪʨʘʙʘʟʠʪʦʚ, ʛʘʙʙʨʦ-ʜʠʦʨʠʪʦʚ ʠ 

ʛʘʙʙʨʦ-ʜʠʘʙʘʟʦʚ. ʄʝʟʦʟʦʡʩʢʠʝ ʤʘʛʤʘʪʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʷʤʠ ʜʘʝʢ, 

ʤʝʣʢʠʤʠ ʰʪʦʢʘʤʠ, ʩʣʦʞʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʤʦʥʮʦʥʠʪ-ʩʠʝʥʠʪʦʚʦʡ ʠ 

ʱʝʣʦʯʥʦ-ʩʠʝʥʠʪʦʚʦʡ ʬʦʨʤʘʮʠʡ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ: ʦʪ ʜʠʦʨʠʪ-

ʧʦʨʬʠʨʠʪʦʚ ʜʦ ʱʝʣʦʯʥʦʟʝʤʝʣʴʥʳʭ ʩʠʝʥʠʪʦʚ, ʤʦʥʮʦʥʠʪʦʚ, ʢʚʘʨʮʝʚʳʭ 

ʩʠʝʥʠʪʦʚ ʠ ʛʨʘʥʦʩʠʝʥʠʪʦʚ. ʆʨʫʜʝʥʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʨʦʪʷʞʝʥʥʳʤʠ ʠ 

ʤʦʱʥʳʤʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʠ ʞʠʣʴʥʳʤʠ ʟʦʥʘʤʠ ʩʠʩʪʝʤʳ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʊʳʨʢʘʥʜʠʥʩʢʦʛʦ, ʉʧʦʢʦʡʥʠʥʩʢʦʛʦ ʠ ʉʫʥʥʘʛʠʥʩʢʦʛʦ ʨʘʟʣʦʤʦʚ.  

ʈʫʜʥʳʝ ʪʝʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʤʘʣʦʤʦʱʥʳʭ ʢʚʘʨʮʝʚʳʭ ʞʠʣ, ʞʠʣʴʥʳʭ 

ʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥ, ʣʦʢʘʣʠʟʫʶʱʠʭʩʷ ʚ ʢʘʪʘʢʣʘʟʠʪʘʭ, 

ʙʣʘʩʪʦʤʠʣʦʥʠʪʘʭ, ʙʨʝʢʯʠʷʭ ʢʨʫʪʦʧʘʜʘʶʱʠʭ, ʧʨʦʪʷʞʝʥʥʳʭ ʟʦʥ ʨʘʟʣʦʤʦʚ. 

ʄʦʱʥʦʩʪʴ ʠʭ ʩʦʩʪʘʚʣʷʝʪ 10-30 ʤ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʜʦ 100 ʤ. ʉʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ ï 2,08 ʛ/ʪ. ʈʫʜʳ ʙʨʝʢʯʠʝʚʦʛʦ ʠ ʚʢʨʘʧʣʝʥʥʦʛʦ ʪʠʧʘ. 

 

3. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʨʫʜ ʠ ʪʠʧʳ ʤʠʥʝʨʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ 

ʅʘ ʦʩʥʦʚʝ ʤʠʥʝʨʘʛʨʘʬʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʤʠʥʝʨʘʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ: 1) ʛʝʤʘʪʠʪ-ʠʣʴʤʝʥʠʪ-ʢʚʘʨʮʝʚʘʷ; 2) ʧʠʨʠʪ-
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ʧʠʨʨʦʪʠʥ-ʢʚʘʨʮʝʚʘʷ; 3) ʛʘʣʝʥʠʪ-ʭʘʣʴʢʦʧʠʨʠʪ-ʢʚʘʨʮʝʚʘʷ; 4) ʟʦʣʦʪʦ-

ʩʝʨʝʙʨʦ-ʪʝʣʣʫʨʠʜʥʦ-ʢʚʘʨʮʝʚʘʷ.  

ʉʨʝʜʠ ʞʠʣʴʥʳʭ ʤʠʥʝʨʘʣʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʢʚʘʨʮ, ʢʘʣʴʮʠʪ, ʜʦʣʦʤʠʪ, 

ʧʦʣʝʚʳʝ ʰʧʘʪʳ, ʙʘʨʠʪ. ʈʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʜʚʫʤʷ 

ʛʨʫʧʧʘʤʠ: ʤʘʢʨʦʤʠʥʝʨʘʣʳ - ʛʝʤʘʪʠʪʦʤ, ʧʠʨʠʪʦʤ, ʭʘʣʴʢʦʧʠʨʠʪʦʤ, 

ʛʘʣʝʥʠʪʦʤ, ʧʠʨʨʦʪʠʥʦʤ, ʩʬʘʣʝʨʠʪʦʤ, ʘʨʩʝʥʦʧʠʨʠʪʦʤ, ʠʣʴʤʝʥʠʪʦʤ, 

ʤʠʢʨʦʤʠʥʝʨʘʣʳ - ʭʘʣʴʢʦʟʠʥʦʤ, ʩʘʤʦʨʦʜʥʳʤ ʟʦʣʦʪʦʤ, ʩʝʨʝʙʨʦʤ, 

ʘʢʘʥʪʠʪʦʤ. ʈʝʞʝ ʦʪʤʝʯʘʶʪʩʷ ʠʥʪʝʨʤʝʪʘʣʣʠʜʳ Cu, Au, Ag, Fe, Sn, Ir, Os, Y, 

ʪʝʣʣʫʨʠʜʳ ʩʝʨʝʙʨʘ ʠ ʟʦʣʦʪʘ ï ʛʝʩʩʠʪ, ʧʝʪʮʠʪ. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ ï 

ʤʦʥʘʮʠʪ, ʮʠʨʢʦʥ, ʨʫʪʠʣ, ʪʦʨʠʪ (ʨʠʩʫʥʦʢ 1).  

ɻʝʤʘʪʠʪ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʠʥʝʨʘʣʦʤ, ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʨʘʜʠʘʣʴʥʦ-ʣʫʯʠʩʪʳʭ ʠ ʪʘʙʣʠʪʯʘʪʳʭ ʚʳʜʝʣʝʥʠʡ ʚ 

ʘʩʩʦʮʠʘʮʠʠ ʩ ʢʨʠʩʪʘʣʣʘʤʠ ʧʠʨʠʪʘ. ʈʝʞʝ ʦʙʨʘʟʫʝʪ ʛʠʧʠʜʠʦʤʦʨʬʥʳʝ 

ʢʫʙʠʯʝʩʢʠʝ ʠ ʨʝʣʠʢʪʦʚʳʝ ʚʳʜʝʣʝʥʠʷ. ʇʠʨʠʪ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʪʦʨʳʤ ʧʦ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʦʙʥʘʨʫʞʝʥ ʚ ʚʠʜʝ ʤʝʪʘʢʨʠʩʪʘʣʣʦʚ ʩʢʝʣʝʪʥʦʡ ʬʦʨʤʳ. ʇʦ 

ʥʝʤʫ ʨʘʟʚʠʚʘʶʪʩʷ ʛʠʜʨʦʦʢʩʠʜʳ ʞʝʣʝʟʘ ʠ ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʞʠʣʢʦʚʠʜʥʳʝ ʠ 

ʦʢʨʫʛʣʳʝ ʚʳʜʝʣʝʥʠʷ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ ʠ ʧʝʪʮʠʪʘ. ɻʘʣʝʥʠʪ ʦʙʨʘʟʫʝʪ 

ʯʘʩʪʳʝ ʤʝʣʢʠʝ ʚʳʜʝʣʝʥʠʷ, ʚ ʚʠʜʝ ʪʦʥʢʠʭ ʦʢʨʫʛʣʳʭ ʠ ʥʝʧʨʘʚʠʣʴʥʳʭ ʬʦʨʤ. 

ʏʘʱʝ ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʩʘʤʦʨʦʜʥʳʤ ʟʦʣʦʪʦʤ. ʍʘʣʴʢʦʧʠʨʠʪ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʚʠʜʝ ʘʣʣʦʪʨʠʦʤʦʨʬʥʳʭ ʚʳʜʝʣʝʥʠʡ ʚ ʢʚʘʨʮʝ ʠ ʧʠʨʠʪʝ. ɸʨʩʝʥʦʧʠʨʠʪ 

ʦʙʥʘʨʫʞʝʥ ʩʧʦʨʘʜʠʯʝʩʢʠ ʠ ʚʩʪʨʝʯʝʥ ʚ ʚʠʜʝ ʥʝʧʨʘʚʠʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ. 

ʀʣʴʤʝʥʠʪ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʙʨʝʢʯʠʷʭ, ʦʙʨʘʟʫʷ ʪʘʙʣʠʪʯʘʪʳʝ ʠ ʫʜʣʠʥʝʥʥʳʝ, 

ʘʣʣʦʪʨʠʦʤʦʨʬʥʳʝ ʚʳʜʝʣʝʥʠʷ, ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʧʠʨʠʪʦʤ ʠ ʛʝʤʘʪʠʪʦʤ. 

ʍʘʣʴʢʦʟʠʥ ʦʙʨʘʟʫʝʪ ʘʣʣʦʪʨʠʦʤʦʨʬʥʳʝ ʦʢʨʫʛʣʳʝ ʚʳʜʝʣʝʥʠʷ ʚ ʜʦʣʦʤʠʪʝ. 

ʉʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʚʠʜʝ 

ʥʝʧʨʘʚʠʣʴʥʳʭ ʬʦʨʤ, ʨʝʞʝ ʠʟʦʤʝʪʨʠʯʥʳʭ ʚʳʜʝʣʝʥʠʡ. ʈʘʟʤʝʨ ʟʝʨʝʥ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 0,1 ʤʤ. ʇʨʦʙʥʦʩʪʴ ʚʘʨʴʠʨʫʝʪ ʦʪ 543 ʜʦ 1000ă. ɺ ʧʠʨʠʪ-

ʧʠʨʨʦʪʠʥ-ʢʚʘʨʮʝʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʨʦʙʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 802-1000ă. ɺ 

ʛʘʣʝʥʠʪ-ʭʘʣʴʢʦʧʠʨʠʪ-ʢʚʘʨʮʝʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʨʠʤʝʩʴ Ag ʩʦʩʪʘʚʣʷʝʪ 14%. 

ɸʩʩʦʮʠʠʨʫʝʪ ʩ ʘʢʘʥʪʠʪʦʤ, ʛʝʩʩʠʪʦʤ ʠ ʛʘʣʝʥʠʪʦʤ. ʉʘʤʦʨʦʜʥʦʝ ʩʝʨʝʙʨʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʘʣʣʦʪʨʠʦʤʦʨʬʥʳʭ ʟʝʨʝʥ ʚ ʛʠʜʨʦʦʢʩʠʜʘʭ ʞʝʣʝʟʘ. 

ɸʢʘʥʪʠʪ ʦʙʨʘʟʫʝʪ ʛʫʙʯʘʪʳʝ ʚʳʜʝʣʝʥʠʷ ʚ ʢʚʘʨʮʝ ʠ ʛʝʪʠʪʝ.  
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ʈʠʩʫʥʦʢ 1. ʄʠʥʝʨʘʣʦʛʠʷ ʨʫʜ ʉʧʦʢʦʡʥʠʥʩʢʦʛʦ ʫʟʣʘ. ʘ ï ʩʘʤʦʨʦʜʥʦʝ 

ʟʦʣʦʪʦ (Au) ʚ ʚʠʜʝ ʚʢʣʶʯʝʥʠʷ ʚ ʛʝʪʠʪʝ (Gth); ʙ ï ʩʘʤʦʨʦʜʥʦʝ ʩʝʨʝʙʨʦ (Ag) 

ʚ ʛʝʪʠʪʝ (Gth); ʚ ï ʛʫʙʯʘʪʳʝ ʚʳʜʝʣʝʥʠʷ ʘʢʘʥʪʠʪʘ (Ac) ʚ ʢʚʘʨʮʝ (Qtz); ʛ ï 

ʦʢʨʫʛʣʳʝ ʘʛʨʝʛʘʪʳ ʧʝʪʮʠʪʘ (Ptz) ʚ ʧʠʨʠʪʝ (Py).  

 

ʊʘʙʣʠʮʘ 1 

ʇʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʘʥʘʣʠʟʳ ʩʘʤʦʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʫʣʴʬʠʜʦʚ 

(ʤʘʩ.%) 

ʄʠʥʝʨʘʣ Au Ag Fe Cu Te S Total 

ʉʘʤʦʨʦʜʥʦʝ 

ʟʦʣʦʪʦ 
79,05 17,26 2.29 - 

  
98,60 

 
60,79 6,01 1,63 30,04   98,47 

 88,72 9,57 - -   98,29 

ʉʘʤʦʨʦʜʥʦʝ 

ʩʝʨʝʙʨʦ 
- 100 - - 

  
100 

ɸʢʘʥʪʠʪ  87,57    10,2 97,51 

ʇʝʪʮʠʪ 24,84 41,66   32,90  99,40 

ɻʝʩʩʠʪ  61,61   38,46  100,07 
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ʀʥʪʝʨʤʝʪʘʣʣʠʜʳ (Cu ï 30,04; Au ï 60,79; Ag ï 6,01; Fe ï 1,63, Ir  ï 27,63; 

Os ï 26,43; Y ï 23,52; Sn ï 6,24), ʦʙʥʘʨʫʞʝʥʳ ʚ ʚʠʜʝ ʟʝʨʝʥ 

ʵʣʣʠʧʩʦʠʜʘʣʴʥʦʡ ʬʦʨʤʳ ʚ ʢʚʘʨʮʝ. ʇʝʪʮʠʪ ʚʩʪʨʝʯʝʥ ʚ ʚʠʜʝ ʦʢʨʫʛʣʳʭ ʠ 

ʦʚʘʣʴʥʳʭ ʬʦʨʤ ʚ ʧʠʨʠʪʝ. ɻʝʩʩʠʪ ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʦʢʨʫʛʣʳʭ ʚʳʜʝʣʝʥʠʡ 

ʚ ʧʠʨʠʪʝ.  

 

4. ɺʳʚʦʜʳ 

ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ ʨʫʜʳ ʉʧʦʢʦʡʥʠʥʩʢʦʛʦ ʫʟʣʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ. ɺʧʝʨʚʳʝ ʚ ʨʫʜʘʭ 

ʦʙʥʘʨʫʞʝʥʳ ʪʝʣʣʫʨʠʜʳ Au, Ag ʠ ʥʝʦʙʳʯʥʳʝ ʠʥʪʝʨʤʝʪʘʣʣʠʜʳ Cu, Au, Ag, 

Fe, Sn, Ir, Os, Y. ʂʦʥʪʨʘʩʪʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʰʠʨʦʢʠʤ 

ʜʠʘʧʘʟʦʥʦʤ ʧʨʦʙʥʦʩʪʠ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ. 

 

5. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʦ ʧʣʘʥʫ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ, ʧʨʦʝʢʪ ˉ 

0381-2019-00045 ʠ ʯʘʩʪʠʯʥʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ ˉ18-45-

140018). 

 

 

ʋɼʂ 553.41 

ʌʆʈʄʓ ʅɸʍʆɾɼɽʅʀʗ ʊɽʃʃʋʈɸ ʀ ʉɽʃɽʅɸ ɺ 

ʈʋɼɸʍ ɿʆʃʆʊʆʈʋɼʅʆɻʆ ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

ɹʆɼʆʈʆʅʆ (ʖɾʅɸʗ ʗʂʋʊʀʗ) 
ɻʘʣʠʥʘ ɸʥʠʩʠʤʦʚʘ, ɺʝʨʦʥʠʢʘ ʂʘʨʜʘʰʝʚʩʢʘʷ  

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ, 

677000, ʈʦʩʩʠʷ, ʛ.ʗʢʫʪʩʢ, ʧʨ-ʪ ʃʝʥʠʥʘ, 39 
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Annotation. In the Bodorono gold ore deposit, tellurium forms 

independent minerals (tellurium bismuthite, tetradimite, 
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headleyite and ingodite) and mineral phases. Recently, in the ores 

of the described deposit, native mineral forms and an isomorphic 

admixture of selenium in sulfides were first discovered. Selenium 

is present as an isomorphic impurity in galena (up to 3.44%) and 

headleyite (up to 5.17%). For the first time, a rare bismuth 

selenide, laitakarite, was found. All tellurides, sulfotellurides and 

selenides are found in association with native gold and bismuth, 

as well as with bismuthine. The wide development of various Te 

and Se minerals in ores emphasizes the epithermal nature of the 

late superimposed association in the ores of the Bodorono 

deposit. 

 

1. ɺʚʝʜʝʥʠʝ 

ʊʝʣʣʫʨ ʠ ʩʝʣʝʥ ʦʙʨʘʟʫʶʪ ʪʝʩʥʫʶ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʫʶ ʘʩʩʦʮʠʘʮʠʶ ʩ ʟʦʣʦʪʦʤ 

ʠ ʩʝʨʝʙʨʦʤ. ʕʪʦ ʠʭ ʩʚʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ ʧʦʠʩʢʦʚʳʡ 

ʧʨʠʟʥʘʢ, ʪʘʢ ʠ ʧʨʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʪʠʧʠʟʘʮʠʠ ʙʣʘʛʦʨʦʜʥʦʤʝʪʘʣʴʥʦʛʦ 

ʦʨʫʜʝʥʝʥʠʷ. 

ɺ ʟʦʣʦʪʦʨʫʜʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɹʦʜʦʨʦʥʦ ʪʝʣʣʫʨ ʥʘʭʦʜʠʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʠʟʦʤʦʨʬʥʦʡ ʧʨʠʤʝʩʠ ʚ ʩʫʣʴʬʠʜʘʭ, ʪʘʢ ʠ ʦʙʨʘʟʫʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ 

ʤʠʥʝʨʘʣʳ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʬʘʟʳ [1, 2]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʨʫʜʘʭ 

ʦʧʠʩʳʚʘʝʤʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʳ ʩʦʙʩʪʚʝʥʥʳʝ 

ʤʠʥʝʨʘʣʴʥʳʝ ʬʦʨʤʳ ʠ ʠʟʦʤʦʨʬʥʘʷ ʧʨʠʤʝʩʴ ʩʝʣʝʥʘ ʚ ʩʫʣʴʬʠʜʘʭ ʠ 

ʪʝʣʣʫʨʠʜʘʭ. 

 

2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ɹʦʜʦʨʦʥʦ ʚ ʩʦʩʪʘʚʝ ɺʝʨʭʥʝʘʣʛʦʤʠʥʩʢʦʛʦ ʟʦʣʦʪʦʥʦʩʥʦʛʦ 

ʨʘʡʦʥʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʦʯʣʝʥʝʥʠʠ ɺʦʩʪʦʯʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʠ ʊʳʥʜʠʥʩʢʦʛʦ 

ʪʦʥʘʣʠʪ-ʪʨʦʥʜʴʝʤʠʪʦ-ʛʥʝʡʩʦʚʦʛʦ ʪʝʨʨʝʡʥʦʚ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ 

ʉʪʘʥʦʚʦʡ ʰʦʚʥʦʡ (ʥʘʜʚʠʛʦʚʦʡ) ʟʦʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ 300 ʢʤ ʶʛʦ-

ʚʦʩʪʦʯʥʝʝ ʛ. ʅʝʨʶʥʛʨʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) [3]. ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ 

ʩʪʨʦʝʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʯʘʩʪʚʫʝʪ ʢʦʤʧʣʝʢʩ ʨʘʥʥʝʘʨʭʝʡʩʢʠʭ 

ʟʝʣʝʥʦʢʘʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ: ʪʦʣʱʠ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʦʩʥʦʚʥʳʭ 

ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʝʚ, ʛʥʝʡʩʦʚ (ʤʝʪʘʙʘʟʠʪʦʚ), ʜʠʦʧʩʠʜʦʚʳʭ ʢʘʣʴʮʠʬʠʨʦʚ ʠ 

ʛʨʘʥʘʪ-ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ ʧʦʨʦʜ (ʛʨʘʥʫʣʠʪʦʚ). ʆʥʠ ʧʨʦʨʚʘʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʘʥʥʝʤʝʣʦʚʳʤʠ ʜʘʡʢʘʤʠ ʜʦʣʝʨʠʪʦʚ-ʜʠʦʨʠʪʦʚʳʭ 

ʧʦʨʬʠʨʠʪʦʚ, ʣʘʤʧʨʦʬʠʨʦʚ [2, 3]. ʉʘʤʦ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ɹʦʜʦʨʦʥʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʙʘʩʩʝʡʥʝ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨʫʯ. ɸʣʛʦʤʘ ʠ ʣʦʢʘʣʠʟʦʚʘʥʦ ʚ 
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ʨʘʥʥʝʘʨʭʝʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ï ʦʩʥʦʚʥʳʭ ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʘʭ 

(ʤʝʪʘʙʘʟʠʪʘʭ), ʚ ʚʠʜʝ ʢʨʫʧʥʳʭ ʣʠʥʟʦʦʙʨʘʟʥʳʭ ʪʝʣ ʚ ʛʨʘʥʘʪʦʚʳʭ ʠ ʙʠʦʪʠʪ-

ʧʠʨʦʢʩʝʥʦʚʳʭ ʛʥʝʡʩʘʭ. ʆʥʦ ʧʨʠʫʨʦʯʝʥʦ ʢ ʟʦʥʘʤ ʨʘʩʩʣʘʥʮʝʚʘʥʠʷ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʨʫʜʥʳʭ ʟʦʥ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 1 ʢʤ, 

ʤʦʱʥʦʩʪʴ ʦʪ 0,1-0,5 ʤ, ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʝʪ ʜʦ 3,5 ʤʝʪʨʦʚ. ʂʚʘʨʮʝʚʳʝ ʞʠʣʳ 

ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʯʝʪʢʦʚʠʜʥʳʝ ʬʦʨʤʳ ï ʙʫʜʠʥʳ, ʣʠʥʟʳ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʫʶʪ ʩʝʨʠʠ ʢʫʣʠʩ ʠ ʞʠʣʴʥʳʭ ʟʦʥ. ɺ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʚʳʜʝʣʷʝʪʩʷ 3 ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʨʫʜʥʳʝ ʟʦʥʳ. 

ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʚʳʜʝʣʝʥʦ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ 

ʘʩʩʦʮʠʘʮʠʠ [1, 2]. ʈʘʥʥʶʶ ʘʩʩʦʮʠʘʮʠʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʠʨʠʪ-ʧʠʨʨʦʪʠʥ-

ʢʚʘʨʮʝʚʘʷ. ʊʠʧʦʤʦʨʬʥʳʝ ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ï ʧʠʨʠʪ, ʧʠʨʨʦʪʠʥ. ʉ ʥʠʤʠ 

ʚʩʪʨʝʯʘʝʪʩʷ ʩʘʤʦʨʦʜʥʦʝ Au ʚʳʩʦʢʦʡ ʧʨʦʙʳ (940ă). ɺʪʦʨʘʷ ʥʘʠʙʦʣʝʝ 

ʧʨʦʜʫʢʪʠʚʥʘʷ ʤʠʥʝʨʘʣʴʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʦʣʦʪʦ-ʩʬʘʣʝʨʠʪ-

ʛʘʣʝʥʠʪ-ʢʚʘʨʮʝʚʦʡ ʩ ʪʠʧʦʤʦʨʬʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ: ʛʘʣʝʥʠʪʦʤ, ʩʬʘʣʝʨʠʪʦʤ, 

ʭʘʣʴʢʦʧʠʨʠʪʦʤ, ʧʠʨʠʪʦʤ ʠ ʩʘʤʦʨʦʜʥʳʤ ʟʦʣʦʪʦʤ ʩʨʝʜʥʝʡ ʧʨʦʙʳ (850ă). 

ʇʦʟʜʥʷʷ ʘʩʩʦʮʠʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʦʣʦʪʦ-ʪʝʣʣʫʨ-ʚʠʩʤʫʪ-ʢʚʘʨʮʝʚʦʡ 

(ʪʠʧʦʤʦʨʬʥʳʝ ʤʠʥʝʨʘʣʳ ï ʪʝʣʣʫʨʦʚʠʩʤʫʪʠʪ, ʪʝʪʨʘʜʠʤʠʪ, ʣʠʣʣʠʘʥʠʪ ʠ 

ʩʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʩʨʝʜʥʝʡ ʧʨʦʙʳ (870ă)). ʄʠʥʝʨʘʣʳ ʪʝʣʣʫʨʘ ʠ ʩʝʣʝʥʘ 

ʩʦʚʤʝʩʪʥʦ ʩ ʤʠʥʝʨʘʣʘʤʠ ʚʠʩʤʫʪʘ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʧʦʟʜʥʝʡ 

ʤʠʥʝʨʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʠ. 

ʉʨʝʜʠ ʪʝʣʣʫʨʠʜʦʚ ʠ ʩʫʣʴʬʦʪʝʣʣʫʨʠʜʦʚ ʧʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʳ ʪʝʣʣʫʨʦʚʠʩʤʫʪʠʪ, ʪʝʪʨʘʜʠʤʠʪ, ʭʝʜʣʝʡʠʪ ʠ ʠʥʛʦʜʠʪ. 

ʍʝʜʣʝʡʠʪ, (Bi2Te). ɺʳʜʝʣʝʥʠʝ ʭʝʜʣʝʡʠʪʘ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʩʘʤʦʨʦʜʥʦʛʦ 

ʚʠʩʤʫʪʘ ʪʝʩʥʦ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʚʠʩʤʫʪʠʥʦʤ ʩ ʤʥʦʛʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʚʢʨʘʧʣʝʥʠʷʤʠ ʩʘʤʦʨʦʜʥʦʛʦ ʚʠʩʤʫʪʘ (ʨʠʩʫʥʦʢ a, b). ʀʥʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʝʩʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʭʝʜʣʝʡʠʪʘ. ʚʠʩʤʫʪʠʥʘ ʠ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ (ʨʠʩʫʥʦʢ, 

d). ʉʦʩʪʘʚ ʭʝʜʣʝʡʠʪʘ ʩʪʝʭʠʦʤʝʪʨʠʯʝʥ (ʪʘʙʣʠʮʘ). ʆʪʤʝʯʘʶʪʩʷ ʨʘʟʥʦʩʪʠ 

ʭʝʜʣʝʡʠʪʘ ʧʨʠʤʝʩʴʶ Se ʜʦ 5,17% (ʪʘʙʣʠʮʘ). 

ʊʝʣʣʫʨʦʚʠʩʤʫʪʠʪ, (Bi2Te3) ï ʨʝʜʢʠʡ ʤʠʥʝʨʘʣ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɺʳʪʷʥʫʪʳʝ 

ʬʦʨʤʳ ʪʝʣʣʫʨʦʚʠʩʤʫʪʠʪʘ ʥʘʡʜʝʥʳ ʚ ʢʚʘʨʮʝʚʦʡ ʞʠʣʝ ʨʫʜʥʦʛʦ ʪʝʣʘ 2. 

ʄʠʥʝʨʘʣ ʪʝcʥʦ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʩʘʤʦʨʦʜʥʳʤ ʟʦʣʦʪʦʤ (ʨʠʩʫʥʦʢ c). ʊʘʢʞʝ 

ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʚʠʩʤʫʪʠʥʦʤ, ʠʥʛʦʜʠʪʦʤ, ʭʝʜʣʝʡʠʪʦʤ. 

ʊʝʪʨʘʜʠʤʠʪ, (Bi2Te2S) ʦʙʨʘʟʫʝʪ ʢʨʫʧʥʳʝ ʘʣʣʦʪʨʠʦʤʦʨʬʥʳʝ ʚʳʜʝʣʝʥʠʷ ʚ 

ʢʚʘʨʮʝ [1, 2]. ʆʪʤʝʯʘʝʪʩʷ ʚ ʪʝʩʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʩ ʩʘʤʦʨʦʜʥʳʤ ʟʦʣʦʪʦʤ. 

ʊʝʪʨʘʜʠʤʠʪ ʟʘʤʝʱʘʝʪʩʷ ʩʘʤʦʨʦʜʥʳʤ ʟʦʣʦʪʦʤ ʠ ʦʢʩʠʜʘʤʠ Te Bi, Fe. 

ʀʥʛʦʜʠʪ, (Bi2TeS) ʦʪʤʝʯʝʥ ʚ ʩʦʩʪʘʚʝ ʟʦʣʦʪʦ-ʪʝʣʣʫʨ-ʚʠʩʤʫʪ-ʢʚʘʨʮʝʚʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʧʦ ʨʫʜʥʦʡ ʟʦʥʝ 2 [2]. ɺʳʜʝʣʝʥʠʷ ʠʥʛʦʜʠʪʘ ʟʘʤʝʱʘʶʪ 
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ʨʘʟʜʨʦʙʣʝʥʥʳʝ ʢʨʠʩʪʘʣʣʳ ʚʠʩʤʫʪʠʥʘ ʩ ʠʥʪʝʥʩʠʚʥʳʤʠ ʚʢʨʘʧʣʝʥʠʷʤʠ 

ʩʘʤʦʨʦʜʥʦʛʦ ʚʠʩʤʫʪʘ. ɺ ʩʫʣʴʬʦʪʝʣʣʫʨʠʜʝ ʚʠʩʤʫʪʘ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʤʝʩʴ Pb 

ʜʦ 4,40% (ʪʘʙʣʠʮʘ).  

ʊʘʙʣʠʮʘ 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʠʥʝʨʘʣʦʚ Te ʠ Se, ʤʘʩʩ.% 

ʄʠʥʝʨʘʣ Bi Pb Te Se S ʉʫʤʤʘ 

ʍʝʜʣʝʡʠʪ  80,92 -  19,49 - -  100,41 

ʊʝʣʣʫʨʦʚʠʩʤʫʪʠʪ  51,67 -  47,70 - -  99,37 

ʊʝʪʨʘʜʠʤʠʪ  59,32 - 35,84 - 4,84  100 

ʀʥʛʦʜʠʪ  64,86 4,4 22,49 - 5,59  97,34 

ʃʘʡʪʘʢʘʨʠʪ  80,81 - -  19,08 -  99,89 

80,81 - - 19,75 - 100,56 

79,99 - - 19,52 - 99,51 

Se-ʩʦʜʝʨʞʘʱʠʡ  

ʛʘʣʝʥʠʪ 

-  87,26 -  2,71  10,97  100,94 

- 87,43 - 3,44 10,78 101,65 

Se-ʩʦʜʝʨʞʘʱʠʡ  

ʭʝʜʣʝʡʠʪ 

80,06 - 13,77 5,17 - 99,00 

80,89 - 16,59 3,72 - 101,21 

 

ʅʘʭʦʜʢʘ ʩʦʙʩʪʚʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʩʝʣʝʥʘ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ 

ʚʠʜʫ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʝʜʢʦʩʪʠ. ɺ ʨʫʜʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʦʜʦʨʦʥʦ 

ʚʧʝʨʚʳʝ ʥʘʡʜʝʥ ʩʫʣʴʬʦʩʝʣʝʥʠʜ ʚʠʩʤʫʪʘ ï ʣʘʡʪʘʢʘʨʠʪ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʩʴ 

ʩʝʣʝʥʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʛʘʣʝʥʠʪʝ ʠ ʭʝʜʣʝʡʠʪʝ. 

ʃʘʡʪʘʢʘʨʠʪ, (Bi4(Se, S)3 ʨʝʜʢʠʡ ʩʫʣʴʬʦʩʝʣʝʥʠʜ ʚʠʩʤʫʪʘ ʥʘʡʜʝʥ ʚ ʪʝʩʥʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʩ ʚʠʩʤʫʪʠʥʦʤ ʚ ʢʘʨʙʦʥʘʪ-ʢʚʘʨʮʝʚʦʡ ʞʠʣʝ (ʨʠʩʫʥʦʢ e). ɺ 

ʦʪʨʘʞʝʥʥʦʤ ʩʚʝʪʝ ʤʠʥʝʨʘʣ ʩʝʨʦʚʘʪʦ-ʙʝʣʳʡ ʜʦ ʙʝʣʦʛʦ, 

ʚʳʩʦʢʦʦʪʨʘʞʘʶʱʠʡ. ɺ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʤʠʥʝʨʘʣʘ ʩʝʨʘ ʥʝ ʦʙʥʘʨʫʞʝʥʘ, 

ʚʦʟʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʱʝʥʘ ʩʝʣʝʥʦʤ (ʪʘʙʣʠʮʘ). ʃʘʡʪʘʢʘʨʠʪ ʥʘʡʜʝʥ ʚ 

ʪʦʤ ʦʙʨʘʟʮʝ, ʛʜʝ ʦʪʤʝʯʘʶʪʩʷ ʭʝʜʣʝʡʠʪ, ʠʥʛʦʜʠʪ, ʪʝʣʣʫʨʦʚʠʩʤʫʪʠʪ, 

ʩʘʤʦʨʦʜʥʳʡ ʚʠʩʤʫʪ ʠ ʟʦʣʦʪʦ, ʘ ʪʘʢʞʝ Se-ʩʦʜʝʨʞʘʱʠʡ ʛʘʣʝʥʠʪ. 

Se-ʩʦʜʝʨʞʘʱʠʡ ʛʘʣʝʥʠʪ ʥʝ ʦʙʨʘʟʫʝʪ ʙʦʣʴʰʠʭ ʩʢʦʧʣʝʥʠʡ ʠ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʘʥʢʝʨʠʪʝ, ʘ ʪʘʢʞʝ ʚ ʪʝʩʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʩ ʚʠʩʤʫʪʦʚʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʚ 

ʢʚʘʨʮʝʚʦʡ ʞʠʣʝ ʨʫʜʥʦʡ ʟʦʥʳ 2. ʉʦʜʝʨʞʘʥʠʝ Se ʜʦʭʦʜʠʪ ʜʦ 3.44% 

(ʨʠʩʫʥʦʢ, f, ʪʘʙʣʠʮʘ). 
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ʈʠʩʫʥʦʢ. ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʤʠʥʝʨʘʣʦʚ Te ʠ Se  ʩ ʘʩʩʦʮʠʠʨʫʶʱʠʤʠ 

ʤʠʥʝʨʘʣʘʤʠ: a - ʚʢʣʶʯʝʥʠʷ ʩʘʤʦʨʦʜʥʦʛʦ ʚʠʩʤʫʪʘ (Bi) ʚ ʚʠʩʤʫʪʠʥʝ (Vis) ʚ 

ʩʨʘʩʪʘʥʠʠ ʩ Se-ʩʦʜʝʨʞʘʱʠʤ ʭʝʜʣʝʡʠʪʦʤ (Hd1), b ï ʭʝʜʣʝʡʠʪ (Hd) ʩ 

ʚʢʣʶʯʝʥʠʷʤʠ ʩʘʤʦʨʦʜʥʦʛʦ ʚʠʩʤʫʪʘ (Bi) ʠ ʪʝʩʥʦʡ ʘʩʩʦʦʮʠʘʮʠʠ ʩ 

ʚʠʩʤʫʪʠʥʦʤ (Vis), c ï ʪʝʩʥʦʝ ʩʨʘʩʪʘʥʠʝ ʪʝʣʣʫʨʦʚʠʩʤʫʪʠʪʘ (Tv) ʠ 

ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ (Au), d ï ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ (Au) ʚ 

ʚʠʩʤʫʪʠʥ (Hd)) ʠ ʭʝʜʣʝʡʠʪ (Hd), e ï ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʣʘʡʪʘʢʘʨʠʪʘ (Lt) ʠ 

ʚʠʩʤʫʪʠʥʘ (Vis), f ï ʚʢʣʶʯʝʥʠʝ Se-ʩʦʜʝʨʞʘʱʝʛʦ ʛʘʣʝʥʠʪʘ ʚ ʘʥʢʝʨʠʪʝ (An) 

ʥʘ ʢʦʥʪʘʢʪʝ ʩ ʢʚʘʨʮʝʤ (Qzt). 

 

3. ɺʳʚʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʨʫʜʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʦʜʦʨʦʥʦ ʪʝʣʣʫʨ ʠ 

ʩʝʣʝʥ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʠʜʝ ʩʦʙʩʪʚʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ, ʩʝʣʝʥ 
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ʥʘʭʦʜʠʪʩʷ ʚ ʚʠʜʝ ʠʟʦʤʦʨʬʥʦʡ ʧʨʠʤʝʩʠ ʚ ʛʘʣʝʥʠʪʝ ʠ ʭʝʜʣʝʡʠʪʝ. ɺʧʝʨʚʳʝ 

ʥʘʡʜʝʥ ʨʝʜʢʠʡ ʩʝʣʝʥʠʜ ʚʠʩʤʫʪʘ - ʣʘʡʪʘʢʘʨʠʪ. ɺʩʝ ʪʝʣʣʫʨʠʜʳ, 

ʩʫʣʴʬʦʪʝʣʣʫʨʠʜʳ ʠ ʩʝʣʝʥʠʜʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʟʦʣʦʪʦʤ 

ʩʨʝʜʥʝʡ ʧʨʦʙʳ ʠ ʩʘʤʦʨʦʜʥʳʤ ʚʠʩʤʫʪʦʤ, ʘ ʪʘʢʞʝ ʩ ʚʠʩʤʫʪʠʥʦʤ. ʐʠʨʦʢʦʝ 

ʨʘʟʚʠʪʠʝ ʚ ʨʫʜʘʭ ʨʘʟʣʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ Te ʠ Se ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʵʧʠʪʝʨʤʘʣʴʥʦʩʪʴ ʧʦʟʜʥʝʡ ʥʘʣʦʞʝʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʚ ʨʫʜʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ɹʦʜʦʨʦʥʦ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚ ʈʌʌʀ (ˉ18-45-140045 ʨ_ʘ, 

ˉ19-35-90051_ɸʩʧʠʨʘʥʪʳ) ʠ ʧʦ ʧʣʘʥʫ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ, ʧʨʦʝʢʪ ˉ 

0381-2019-00045. 
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Annotation. Peculiarities of oil and gas potential and filtration 

and reservoir properties of the Bysakhtakh horizon discovered in 

wells drilled in the Berezovsky trough and the northwestern slope 

of the Aldan anteclise are presented. 

Insignificant porosity of reservoirs of the Bysakhtakh horizon in 

all considered areas was noted. The conclusion is drawn about 

the decisive role of fracturing in the productivity of the 

Bysakhtakh horizon. Based on the proposed position, the most 

promising subsoil plots within the Berezovsky Depression have 

been outlined. 

 

1. ɺʚʝʜʝʥʠʝ 

ɹʳʩʘʭʪʘʭʩʢʠʡ ʧʨʦʜʫʢʪʠʚʥʳʡ ʛʦʨʠʟʦʥʪ ʚʳʜʝʣʷʝʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʩʝʨʘʣʘʭʩʢʦʡ ʩʚʠʪʳ ʚ ʨʘʟʨʝʟʝ ʦʜʥʦʠʤʝʥʥʦʛʦ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʙʦʨʪʫ ɹʝʨʝʟʦʚʩʢʦʛʦ 

ʧʨʦʛʠʙʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʨʦʰʫʶ ʠʟʫʯʝʥʥʦʩʪʴ ɹʝʨʝʟʦʚʩʢʦʛʦ 

ʧʨʦʛʠʙʘ ʛʣʫʙʦʢʠʤ ʙʫʨʝʥʠʝʤ (ʙʦʣʝʝ 20 ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ) ʥʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʠʫʨʦʯʝʥʥʳʭ ʙʳʩʘʭʪʘʭʩʢʦʤʫ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʛʦʨʠʟʦʥʪʫ 

ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʦʪʢʨʳʪʦ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʪʝʨʨʠʪʦʨʠʷ ɹʝʨʝʟʦʚʩʢʦʛʦ ʧʨʦʛʠʙʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ çɺʉ-ʊʆè ʠ 

ʉʠʣʘ ʉʠʙʠʨʠè ʠ ʧʦʵʪʦʤʫ ʦʧʦʠʩʢʦʚʘʥʠʝ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʋɺ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʩʥʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʧʣʘʥʝ ʠ ʨʘʟʨʝʟʝ ʙʳʩʘʭʪʘʭʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ï 

ʧʨʦʥʠʮʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʝʨʘʣʘʭʩʢʦʛʦ ʩʚʠʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʨʝʟʦʚʩʢʦʛʦ 

ʧʨʦʛʠʙʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʦʥ ʠ ʫʯʘʩʪʢʦʚ.  

 

2. ʆʩʦʙʝʥʥʦʩʪʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʠ ʌɽʉ  

ʇʨʷʤʳʝ ʧʨʠʟʥʘʢʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ (ʚʳʧʦʪʳ ʠ ʧʨʠʤʘʟʢʠ ʥʝʬʪʠ, 

ʛʘʟʦʧʨʦʷʚʣʝʥʠʷ, ʧʦʚʳʰʝʥʥʳʝ ʛʘʟʦʧʦʢʘʟʘʥʠʷ) ʦʪʤʝʯʝʥʳ ʚ ʨʘʟʨʝʟʘʭ 

ʩʝʨʘʣʘʭʩʢʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʧʦʯʪʠ ʥʘ ʚʩʝʭ ʧʣʦʱʘʜʷʭ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʚ 

ʧʨʝʜʝʣʘʭ ɹʝʨʝʟʦʚʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ɸʣʜʘʥʩʢʦʡ ʘʥʪʝʢʣʠʟʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʥʠʮʘʝʤʳʡ ʢʦʤʧʣʝʢʩ ʩʝʨʘʣʘʭʩʢʦʡ ʩʚʠʪʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʨʝʛʠʦʥʘʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ (ʨʠʩʫʥʦʢ).  

 



186 

 

 
ʈʠʩʫʥʦʢ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ ʩʝʨʘʣʘʭʩʢʦʡ ʩʚʠʪʳ. 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 - ʠʟʦʧʘʭʠʪʳ (ʤ) ʪʦʣʱʠʥ ʩʝʨʘʣʘʭʩʢʦʡ ʩʚʠʪʳ, 2 ï 

ʣʠʥʠʷ ʚʳʢʣʠʥʠʚʘʥʠʷ, 3 - ʚʳʭʦʜʳ ʬʫʥʜʘʤʝʥʪʘ, 4 - ʩʢʚʘʞʠʥʳ: ʚ 

ʟʥʘʤʝʥʘʪʝʣʝ - ʪʦʣʱʠʥʳ (ʤ), ʚ ʯʠʩʣʠʪʝʣʝ - ʥʦʤʝʨʘ ʥʘ ʢʘʨʪʝ: 1-ʏʝʥʢʠʷʤʩʢʘʷ 

1, 2-ɸʣʝʢʩʝʝʚʩʢʘʷ 1, 3-ʄʘʨʭʠʥʩʢʘʷ 1, 4-ʈʫʩʩʢʦʨʝʯʝʥʩʢʘʷ ʈ-2, 5- ʈʫʩʩʢʦ-

ʈʝʯʝʥʩʢʘʷ ʈ-3, 6- ʈʫʩʩʢʦ-ʈʝʯʝʥʩʢʘʷ ʈ-1, 7- ʆʣʝʢʤʠʥʩʢʘʷ 3, 8 ï 

ʆʣʝʢʤʠʥʩʢʘʷ ʈ-1, 9- ʅʘʤʘʥʠʥʩʢʘʷ 2-ʈ, 10- ɼʠʨʠʥ-ʖʨʷʭʩʢʘʷ 1, 11- 

ɼʞʘʜʞʘʥʩʢʘʷ 2610, 12-ʄʫʭʪʠʥʩʢʘʷ 2210, 13- ʉʝʚʝʨʦ-ʅʘʤʘʥʠʥʩʢʘʷ 1, 14- 

ʂʫʤʘʭʩʢʘʷ 482, 15- ɹʘʧʧʘʛʘʡʩʢʘʷ 1, 16 - ʖʞʥʦ-ɹʝʨʝʟʦʚʩʢʘʷ 287, 17 - ʋʩʪʴ-

ɹʠʨʶʢʩʢʘʷ 1, 18 ï ʂʵʜʵʨʛʠʥʩʢʘʷ 2, 19 ï ʉʨʝʜʥʝʣʝʥʩʢʘʷ 1-ʇ.  5 ï 

ʥʝʬʪʝʧʨʦʚʦʜ ɺʉ-ʊʆ, ʦ1 ï ʦʙʥʘʞʝʥʠʝ ʨ. ʆʣʝʢʤʘ, ʦ2 ï ʦʙʥʘʞʝʥʠʝ ʨ. ɸʤʛʘ. 
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ɽɦ ʝ ʚ 1936 ʛʦʜʫ ʠʟ ʦʪʣʦʞʝʥʠʡ ʵʪʦʛʦ ʧʨʦʥʠʮʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʳʣ 

ʧʦʣʫʯʝʥ ʧʨʠʪʦʢ ʥʝʬʪʠ ʩ ʜʝʙʠʪʦʤ 110 ʣ/ʩʫʪ ʥʘ ʏʝʥʢʠʷʤʩʢʦʡ ʧʣʦʱʘʜʠ. 

ɻʘʟʦʧʨʦʷʚʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 3 ʩʫʪʦʢ ʦʪʤʝʯʝʥʳ ʧʨʠ ʨʘʟʙʫʨʠʚʘʥʠʠ ʩʢʚ ˉ4 

ʀʣʳʛʠʨʩʢʦʡ ʧʣʦʱʘʜʠ (ʨ. ʊʫʦʣʙʘ) ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ɸʣʜʘʥʩʢʦʡ ʘʥʪʝʢʣʠʟʳ.  

ʇʨʦʤʳʰʣʝʥʥʳʝ ʧʨʠʪʦʢʠ ʛʘʟʘ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʘ ʧʦʣʫʯʝʥʳ ʠʟ ʥʠʞʥʝʛʦ 

ʧʝʩʯʘʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩʝʨʘʣʘʭʩʢʦʡ ʩʚʠʪʳ ʥʘ ɹʳʩʘʭʪʘʭʩʢʦʡ  ʧʣʦʱʘʜʠ ʠʟ 

ʧʷʪʠ ʩʢʚʘʞʠʥ. ɼʝʙʠʪ ʵʪʠʭ ʩʢʚʘʞʠʥ ʦʪ 8,8 ʜʦ 875 ʪʳʩ.ʤ
3
/ʩʫʪ. ɺ ʩʢʚʘʞʠʥʝ 

ˉ1871 ʧʦʣʫʯʝʥ ʛʘʟʦʢʦʥʜʝʥʩʘʪ ʩ ʜʝʙʠʪʦʤ 215 ʤ
3
/ʩʫʪ.  

ɹʳʩʘʭʪʘʭʩʢʠʡ ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʩʯʘʥʠʢʘʤʠ ʩʝʨʳʤʠ, ʩʚʝʪʣʦ-ʩʝʨʳʤʠ, 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ, ʧʦʣʝʚʦʰʧʘʪ-ʢʚʘʨʮʝʚʳʤʠ, ʢʚʘʨʮʝʚʳʤʠ. ɺʩʪʨʝʯʘʶʪʩʷ 

ʧʨʦʩʣʦʡʢʠ ʘʨʛʠʣʣʠʪʘ, ʛʣʠʥʠʩʪʦʛʦ, ʘʣʝʚʨʠʪʠʩʪʦʛʦ ʜʦʣʦʤʠʪʘ, ʛʨʘʚʝʣʠʪʘ ʠ 

ʛʨʘʚʝʣʠʪʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ [1, 2]. ʂʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ 

ʙʳʩʘʭʪʘʭʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʧʨʝʜʝʣʘʭ ɹʳʩʘʭʪʘʭʩʢʦʡ ʧʣʦʱʘʜʠ ʥʝʚʳʩʦʢʠʝ 

(ʦʙʱʘʷ ʧʦʨʠʩʪʦʩʪʴ 2-7% ʨʝʞʝ 12%).  ɺ ʆʣʝʢʤʠʥʩʢʦʡ ʧʣʦʱʘʜʠ (ʩʢʚʘʞʠʥʳ 

ˉ1 ʠ ˉ3) ʧʦ 32 ʦʙʨʘʟʮʘʤ ʧʦʨʠʩʪʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 6,7 ʜʦ 

19,18%, ʩʦʩʪʘʚʣʷʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 8-10%.  

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʌɽʉ ʩʝʨʘʣʘʭʩʢʦʛʦ ʧʨʦʥʠʮʘʝʤʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʠʪʦʢʦʚ ʛʘʟʘ 

ʜʚʫʤʷ ʧʨʠʯʠʥʘʤʠ: ʥʝʧʦʣʥʳʤ ʚʳʥʦʩʦʤ ʢʝʨʥʘ ʩ ʥʘʠʙʦʣʝʝ ʧʦʨʠʩʪʳʭ 

ʨʘʟʥʦʩʪʝʡ ʧʝʩʯʘʥʠʢʦʚ, ʣʠʙʦ ʦʧʨʝʜʝʣʷʶʱʝʡ ʨʦʣʴʶ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. 

ɺ ʥʦʚʦʡ ʉʨʝʜʥʝʣʝʥʩʢʦʡ ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯʥʦʡ ʩʢʚʘʞʠʥʝ 1-ʇ ʙʳʩʘʭʪʘʭʩʢʠʡ 

ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤ, ʢʚʘʨʮʝʚʳʤ, ʪʝʤʥʦ-ʩʝʨʳʤ, ʧʣʦʭʦ 

ʩʦʨʪʠʨʦʚʘʥʥʳʤ ʧʝʩʯʘʥʠʢʦʤ ʩ ʨʝʜʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʛʘʣʴʢʠ ʜʦ 6 ʤʤ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ɻʀʉ ʠ ʜʘʥʥʳʭ ʢʝʨʥʘ ʧʦʨʠʩʪʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 

5,2-7,5%. ɻʦʨʠʟʦʥʪ ʚʦʜʦʥʘʩʳʱʝʥʥʳʡ ʠ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʧʦʣʫʯʝʥ 

ʥʝʧʝʨʝʣʠʚʘʶʱʠʡ ʧʨʠʪʦʢ ʚʦʜʳ ʩ ʜʝʙʠʪʦʤ 2.97 ʤ
3
/ʩʫʪ. 

 

3. ɺʳʚʦʜʳ 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʩʦʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʦʧʨʝʜʝʣʷʶʱʠʤ ʷʚʣʷʝʪʩʷ ʨʦʣʴ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʪ.ʢ. ʧʦʨʠʩʪʦʩʪʴ ʙʳʩʘʭʪʘʭʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʜʘʞʝ ʚ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʣʜʘʥʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʥʝʩʫʱʝʩʪʚʝʥʥʘʷ (ʈʝʟʫʣʴʪʘʪʳ 

ʉʨʝʜʥʝʣʝʥʩʢʦʡ 1-ʇ) ʚ ɹʝʨʝʟʦʚʩʢʦʡ ʚʧʘʜʠʥʝ ʥʘʤʝʯʝʥʳ ʜʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʟʦʥʳ. 

ʇʝʨʚʘʷ ʟʦʥʘ ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʧʨʠʩʢʣʘʜʯʘʪʦʤ  ʙʦʨʪʫ ʚʧʘʜʠʥʳ, ʢ ʶʛʫ ʦʪ 

ɹʳʩʘʭʪʘʭʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɺʪʦʨʘʷ ʪʘʢʘʷ ʟʦʥʘ ʥʘʤʝʯʝʥʘ ʥʘ ʚʦʩʪʦʯʥʦʤ 

ʙʦʨʪʫ ʚʧʘʜʠʥʳ (ʙʘʩʩʝʡʥʳ ʥʠʞʥʠʭ ʪʝʯʝʥʠʡ ʨ. ʏʘʨʘ ʠ ʊʦʢʢʦ). ʆʜʥʠʤ ʠʟ 

ʫʯʘʩʪʢʦʚ ʨʘʟʚʠʪʠʷ ʟʦʥ ʫʣʫʯʰʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʟʜʝʩʴ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ 

ʪʝʨʨʠʪʦʨʠʷ ʶʞʥʦʡ ʧʦʣʦʚʠʥʳ ʕʙʵʪʘʩʩʢʦʛʦ ʛʦʨʩʪʘ, ʛʜʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʪʘ 
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ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʧʦʨʦʜ. ʅʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʚʝʨʭʥʠʤ ʬʣʶʠʜʦʫʧʦʨʦʤ 

ʩʝʨʘʣʘʭʩʢʦʛʦ ʧʨʦʥʠʮʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʶʞʥʦʡ ʯʘʩʪʠ 

ʕʙʵʪʘʩʩʢʦʛʦ ʛʦʨʩʪʦʚʠʜʥʦʛʦ ʚʘʣʘ (ʨʠʩʫʥʦʢ) ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʜʦʚʦʣʴʥʦ 

ʤʦʱʥʳʡ (ʜʦ 30 ʤ) ʧʣʘʩʪ ʪʦʨʩʘʣʴʩʢʠʭ ʩʦʣʝʡ. 
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Annotation. The results of a research of the discovered noble 

metal mineralization in apatite-magnetite ores of the Tomtor 

massif by electron scanning microscopy and microprobe 

analysisare presented. The substantiation of the possibility of 

detecting gold and platinum in carbonatites, foidolites and 

alkaline syenites of the Tomtor massif, as well as similar massifs 

of the Udzha province of alkaline ultrabasic rocks and 

carbonatites is given. 

 

1. ɺʚʝʜʝʥʠʝ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʨʦʩʩʳʧʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʢʦʨʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. ʉʦʛʣʘʩʥʦ ʨʘʙʦʪʘʤ ʧʦ ʠʟʫʯʝʥʠʶ ʄʇɻ ʥʘ ʩʝʚʝʨʝ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [1, 2], ʢʦʨʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʶʪʩʷ ʱʝʣʦʯʥʳʝ 

ʧʦʨʦʜʳ [3], ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ɸʥʘʙʘʨʩʢʦʡ 

ʘʥʪʝʢʣʠʟʳ. ʅʘ ʠʭ ʚʦʟʤʦʞʥʫʶ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʧʣʘʪʠʥʦʠʜʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢ ʤʘʩʩʠʚʫ ʊʦʤʪʦʨ ʫʢʘʟʳʚʘʶʪ ʟʝʨʥʘ ʄʇɻ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʢʝʨʥʘ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʤʘʩʩʠʚʘ ʊʦʤʪʦʨ ʧʦ ʩʦʦʙʱʝʥʠʶ ɺʣʘʜʳʢʠʥʘ ʅ.ɺ. 

(2015) [4]. ɺ ʨʘʙʦʪʝ ɻʫʩʝʚʘ ɸ.ʀ. [5], ʫʢʘʟʳʚʘʶʪʩʷ ʯʝʨʪʳ ʟʦʣʦʪʦʥʦʩʥʳʭ 

ʢʘʨʙʦʥʘʪʠʪʦʚ, ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʘʧʘʪʠʪ-ʤʘʛʥʝʪʠʪʦʚʳʭ ʨʫʜ ʤʘʩʩʠʚʘ 

ʊʦʤʪʦʨ, ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʨʙʦʥʘʪʠʪʘʤʠ [5, 6].  

 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʄʝʪʦʜʘʤʠ ʵʣʝʢʪʨʦʥʥʦʡ ʩʢʘʥʠʨʫʶʱʝʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʀɻʄ ʉʆ ʈɸʅ) ʠ 

ʤʠʢʨʦʟʦʥʜʦʚʦʛʦ ʘʥʘʣʠʟʘ (ʅʀɻʇ ɸʂ çɸʃʈʆʉɸè ʇɸʆ) ʫʩʪʘʥʦʚʣʝʥʳ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʥʘʭʦʜʢʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʘʧʘʪʠʪ-ʤʘʛʥʝʪʠʪʦʚʳʭ 

ʨʫʜʘʭ (ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʆʥʢʫʯʘʭ) ʠ ʱʝʣʦʯʥʳʭ ʩʠʝʥʠʪʘʭ ʢʦʤʧʣʝʢʩʘ 

ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ ʠ ʢʘʨʙʦʥʘʪʠʪʦʚ ʊʦʤʪʦʨ, ʠʤʝʶʱʝʛʦ 

ʢʦʥʮʝʥʪʨʠʯʝʩʢʠ-ʟʦʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ [6]. ʂʦʨʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʟʦʣʦʪʘ 

ʦʙʥʘʨʫʞʝʥʳ ʚ ʢʘʨʙʦʥʘʪʝ ʘʧʘʪʠʪ-ʤʘʛʥʝʪʠʪʦʚʳʭ ʨʫʜ (ʩʢʚ. 801, ʛʣ. 59,5 ʤ), ʘ 

ʪʘʢʞʝ ʚ ʧʠʨʠʪʝ ʱʝʣʦʯʥʳʭ ʩʠʝʥʠʪʦʚ (ʩʢʚ. 7217) (ʈʠʩʫʥʦʢ 1) [7]. 

ʅʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʩʦʩʪʘʚ ʟʦʣʦʪʘ ʚ ʘʧʘʪʠʪ-ʤʘʛʥʝʪʠʪʦʚʳʭ ʨʫʜʘʭ ʩ 

ʠʩʢʣʶʯʝʥʠʝʤ ʚʣʠʷʥʠʷ ʚʤʝʱʘʶʱʝʛʦ ʢʘʨʙʦʥʘʪʘ (ʚ ʤʘʩʩ. %):Au - 90,5; Ag- 

6,7; Cu - 2,8. 
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ʈʠʩʫʥʦʢ 1. ʂʦʨʝʥʥʦʝ ʟʦʣʦʪʦ ʚ ʧʦʨʦʜʘʭ ʤʘʩʩʠʚʘ ʊʦʤʪʦʨ. ʉʕʄ (BSE). Py ï

ʧʠʨʠʪ, Cal ï ʢʘʣʴʮʠʪ, Au ï ʟʦʣʦʪʦ.  

 

ʅʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʩʦʩʪʘʚ ʟʦʣʦʪʘ ʚ ʱʝʣʦʯʥʳʭ ʩʠʝʥʠʪʘʭ ʩ ʠʩʢʣʶʯʝʥʠʝʤ 

ʚʣʠʷʥʠʷ ʚʤʝʱʘʶʱʝʛʦ ʧʠʨʠʪʘ (ʚ ʤʘʩʩ. %): Au - 62; Ag- 38. ɺʧʝʨʚʳʝ ʜʣʷ 

ʋʜʞʠʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ ʠ ʢʘʨʙʦʥʘʪʠʪʦʚ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 

ʟʝʨʥʦ ʩʘʤʦʨʦʜʥʦʡ ʧʣʘʪʠʥʳ ʚ ʭʘʣʴʢʦʧʠʨʠʪʝ (ʊʘʙʣʠʮʘ 1) ʚ ʢʘʨʙʦʥʘʪʥʦʤ 

ʧʨʦʞʠʣʢʝ ʚ ʤʘʩʩʠʚʥʦʤ ʤʘʛʥʝʪʠʪʝ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʨʘʩʧʘʜʘ ʠʣʴʤʝʥʠʪʘ ʠ 

ʰʧʠʥʝʣʠ.  

ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚʳ ʩʘʤʦʨʦʜʥʦʡ ʧʣʘʪʠʥʳ ʠ ʭʘʣʴʢʦʧʠʨʠʪʘ, ʤʘʩʩ.%. 

ʄʠʥʝʨʘʣ Fe S Cu Pd Ir Pt ʉʫʤʤʘ 

Pt + Ccp 24,72 28,45 22,83 0,00 5,44 18,55 100 

Pt + Ccp 25,49 28,64 23,07 0,17 5,47 17,16 100 

Pt + Ccp 27,36 27,54 24,28 0,13 4,95 15,73 100 

Ccp 32,97 33,28 33,75 0,00 0,00 0,00 100 

 

ʈʘʩʩʯʠʪʘʥʥʳʡ ʩʦʩʪʘʚ ʩʧʣʘʚʘ ʧʣʘʪʠʥʦʠʜʦʚ, ʠʩʢʣʶʯʘʷ ʚʣʠʷʥʠʝ 

ʚʤʝʱʘʶʱʝʛʦ ʭʘʣʴʢʦʧʠʨʠʪʘ, ʩʨʝʜʥʝʝ ʧʦ ʪʨʝʤ ʟʘʤʝʨʘʤ (ʚ ʤʘʩʩ.%): Pt ï 76,6; 

Ir ï 23,48; Pd ï 0,46%. ɺʚʠʜʫ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ ʟʝʨʥʘ, ʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʠʤʝʩʠ Fe ʨʘʩʩʯʠʪʘʪʴ ʧʨʦʙʣʝʤʘʪʠʯʥʦ, ʦʮʝʥʦʯʥʦ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ ʧʝʨʚʳʝ 

ʤʘʩʩʦʚʳʝ ʧʨʦʮʝʥʪʳ. 
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ʈʠʩʫʥʦʢ 2. ʇʨʦʷʚʣʝʥʠʝ ʄʇɻ ʚ ʤʘʩʩʠʚʝ ʊʦʤʪʦʨ, ʦʙʨʘʟʝʮ 801/119,6. 1 ï 

ʭʘʣʴʢʦʧʠʨʠʪ ʩ ʩʘʤʦʨʦʜʥʦʡ ʧʣʘʪʠʥʦʡ; 2 ï ʟʝʨʥʦ ʩʘʤʦʨʦʜʥʦʡ ʧʣʘʪʠʥʳ ʚ 

ʭʘʣʴʢʦʧʠʨʠʪʝ. ʄʠʢʨʦʟʦʥʜʦʚʳʡ ʘʥʘʣʠʟ, ʩʲʝʤʢʘ ʚ ʨʝʞʠʤʝ ʦʙʨʘʪʥʦ 

ʨʘʩʩʝʷʥʥʳʭ ʵʣʝʢʪʨʦʥʦʚ (BSE). Ilm ï ʠʣʴʤʝʥʠʪ, Spl ï ʰʧʠʥʝʣʠʜ, Cal ï 

ʢʘʣʴʮʠʪ, Ccp ï ʭʘʣʴʢʦʧʠʨʠʪ, Ptïʧʣʘʪʠʥʘ. 

 

3. ɺʳʚʦʜʳ 

ɸʧʘʪʠʪ-ʤʘʛʥʝʪʠʪʦʚʳʝ ʨʫʜʳ ï ʨʝʟʫʣʴʪʘʪ ʤʝʪʘʩʦʤʘʪʦʟʘ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ 

ʢʘʨʙʦʥʘʪʠʪʦʚʳʤʠ ʬʣʶʠʜʘʤʠ, ʦʪʨʘʞʘʶʱʠʡ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʨʙʦʥʘʪʠʪʦʚʦʛʦ 

ʠ ʬʦʠʜʦʣʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʦʚ. ʅʘʭʦʜʢʠ ʢʦʨʝʥʥʦʡ ʙʣʘʛʦʨʦʜʥʦʤʝʪʘʣʣʴʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʘʧʘʪʠʪ-ʤʘʛʥʝʪʠʪʦʚʳʭ ʨʫʜʘʭ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʟʦʣʦʪʘ ʠ ʄʇɻ ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʢʦʨʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ 

ʢʘʨʙʦʥʘʪʠʪʦʚʦʤ ʠ ʥʝʬʝʣʠʥ-ʧʠʨʦʢʩʝʥʦʚʦʤ ʢʦʤʧʣʝʢʩʘʭ ʧʦʨʦʜ ʤʘʩʩʠʚʘ 

ʊʦʤʪʦʨ, ʜʨʫʛʠʭ ʤʘʩʩʠʚʘʭ ʋʜʞʠʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʰʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʵʪʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʉʭʦʞʝʩʪʴ ʩʦʩʪʘʚʦʚ ʨʦʩʩʳʧʥʳʭ ʠ ʢʦʨʝʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʄʇɻ [2] ʧʦʟʚʦʣʷʝʪ 

ʩʯʠʪʘʪʴ ʤʘʩʩʠʚʳ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ ʠ ʢʘʨʙʦʥʘʪʠʪʦʚ 

ʢʦʨʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʙʣʠʟʣʝʞʘʱʠʭ ʨʦʩʩʳʧʝʡ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʈʅʌ (ʛʨʘʥʪ ˉ18-17-00120) ʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʆʙʨʘʟʦʚʘʥʠʷ ʠ ʅʘʫʢʠ ʈʌ. ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʷʪ ʀʚʘʥʦʚʘ ɸ.ʉ. (ʅʀɻʇ ɸʂ 

çɸʃʈʆʉɸè ʇɸʆ), ʃʘʟʘʨʝʚʫ ɽ.ɺ. ʠ ʂʘʨʤʘʥʦʚʘ ʅ.ʉ. (ʀɻʄ ʉʆ ʈɸʅ) ʟʘ 

ʩʦʜʝʡʩʪʚʠʝ. 



192 

 

5. ʃʠʪʝʨʘʪʫʨʘ: 

[1] Kogarko L.N., Uhanov A.V., Nickolskaya N.E.New data on the 

content of elements of the platinum group in the rocks of the ijolite-carbonatite 

formation (Guli and Kugda massifs, Maymecha-Kotuy province, Polar Siberia) 

// Geochemistry. 1994. ˉ1, ʩ. 1568-1577.  

[2] Okrugin A.V., Zaitsev A.I., Borisenko A.S., Zemnukhov A.L., Ivanov 

P.O. Gold-platinum placers of the river basin Anabar and their possible 

connection with alkaline-ultrabasic magmatites of the north of the Siberian 

platform // Otechestvennaya Geologiya, 2012, ˉ5, ʉ. 11-20. (in Russian).  

[3] Grinev O.M. The potential of provinces of alkaline rocks as areas of 

development of gold-platinum mineralization. Platinum of Russia. Moscow, 

2005. Vol. VI. P.110-121. (in Russian). 

[4] Tolstov A.V. New prospects of Tomtor ore field // Materials of the 

All -Russian Scientific and Practical Conference. Geology and mineral 

resources of North-East Russia. Yakutsk, March 31-April 2, 2015. (in Russian). 

[5] Gusev A.I., Gusev N.I. Gold-bearing Carbonatites // Advances in 

Modern Natural Sciences, Academy of Natural Sciences Publishing House 

(Penza). 2014. ˉ11, ʩ. 25-28.  

[6] Tolstov A.V. Mineralogy and geochemistry of apatite-magnetite ores 

the Tomtor Massif (Northwestern Yakutia) // Russian Geology and Geophysics. 

1994. ʊ. 35. ˉ 9. ʉ. 76-84.   

[7] Baranov L.N., Tolstov A.V., Okrugin A.V., Sleptsov A.P. New data 

on mineralogy and geochemistry of apatite-magnetite ores of the Tomtor 

massif, Northeast of the Siberian platform // Ores and metals. 2018. ˉ 2. ʉ. 

42-54. (in Russian). 

 

 

ʋɼʂ 553.411:550.84 

ʀɿʆʊʆʇʅʆ-ɻɽʆʍʀʄʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ 

ʂɺɸʈʎɸ ʀ ʂɸʈɹʆʅɸʊʆɺ ʈʋɼʅʓʍ ʀ ɹɽɿʈʋɼʅʓʍ 

ɾʀʃ ɺɽʈʍʆʗʅʆ-ʂʆʃʓʄʉʂʆɻʆ ʈɽɻʀʆʅɸ 
ɻʝʥʥʘʜʠʡ ɻʘʤʷʥʠʥ

1
, ʅʠʢʦʣʘʡ ɻʦʨʷʯʝʚ

2
, ʉʝʨʛʝʡ ʂʨʷʞʝʚ

3
 

1 
ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʝʪʨʦʛʨʘʬʠʠ, 

ʤʠʥʝʨʘʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʈɸʅ, 109017, ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ, ʉʪʘʨʦʤʦʥʝʪʥʳʡ 

ʧʝʨʝʫʣʦʢ, 35 



193 

 

2 
ʌɻɹʋʅ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʠʤ. ʅ.ɸ. ʐʠʣʦ ɼɺʆ ʈɸʅ, 685000, ʈʦʩʩʠʷ, ʛ.ʄʘʛʘʜʘʥ, ʫʣ. 

ʇʦʨʪʦʚʘʷ, 16 
3
 ʌɻɹʋ ʎʝʥʪʨʘʣʴʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʡ 

ʠʥʩʪʠʪʫʪ ʮʚʝʪʥʳʭ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, 117545, ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ, 

ɺʘʨʰʘʚʩʢʦʝ ʰʦʩʩʝ, 129 ʢ1 

 

ISOTOPIC-GEOCHEMICAL CHARACTERISTICS OF 

QUARTZ AND CARBONATES FROM MINERALIZED 

AND UNMINERALIZED VEINS OF THE VERKHOYAN -

KOLYM REGION  
Gennady Gamyanin

1
, Nikolay Goryachev

2
, Serguei Kryazhev

3
 

1
 Institute of Geology of Ore Deposits, Petrography, Mineralogy and 

Geochemistry, 35 Staromonetny st., Moscow, 109017, Russia 
2 
North-East Interdisciplinary Scientific and Research Institute, Far Eastern 

Branch, Russian Academy of Sciences, 16 Portovaya st., Magadan, 685000, 

Russia 
3 
Central Research Institute of Geological Prospecting for Base and Precious 

Metals, 129-1 Varshavskoye av., Moscow, 117545, Russia 

 

Annotation. Differences in the oxygen isotopy of quartz and 

carbonates and the composition of the fluid phase of ore and 

barren veins are shown. 

 

1. ɺʚʝʜʝʥʠʝ 

ɺ ʧʨʝʜʝʣʘʭ ʩʢʣʘʜʯʘʪʳʭ ʧʦʷʩʦʚ ʚʦʩʪʦʯʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʉʠʙʠʨʩʢʦʛʦ 

ʢʨʘʪʦʥʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʚʘʨʮʝʚʳʝ ʠ ʢʘʨʙʦʥʘʪ-

ʢʚʘʨʮʝʚʳʝ ʞʠʣʳ ʩ ʨʝʜʢʦʡ ʩʫʣʴʬʠʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʢʦʪʦʨʳʝ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʪʨʘʢʪʫʶʪʩʷ ʢʘʢ ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʝ. ʆʥʠ 

ʦʙʨʘʟʫʶʪ ʦʙʰʠʨʥʳʝ ʘʨʝʘʣʳ ʚ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜʘʭ ʚʝʨʭʦʷʥʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʦʪ ʧʦʟʜʥʝʛʦ ʢʘʨʙʦʥʘ ʜʦ ʧʦʟʜʥʝʡ ʶʨʳ. ɺ 

ʧʨʝʜʝʣʘʭ ʪʘʢʠʭ ʘʨʝʘʣʦʚ ʣʦʢʘʣʠʟʫʶʪʩʷ ʠ ʟʦʣʦʪʦ-ʢʚʘʨʮʝʚʳʝ ʞʠʣʳ, ʪʝʩʥʦ 

ʘʩʩʦʮʠʠʨʫʶʱʠʝ ʩ ʦʨʦʛʝʥʥʳʤʠ ʧʣʫʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʘʨʝʘʣʘʤʠ 

(ɻʦʨʷʯʝʚ, 2003). ɺʦʟʨʘʩʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʠʭ, ʯʘʱʝ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ, ʥʦ 

ʠʤʝʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʥʘʭʦʜʢʠ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʧʦʣʦʞʝʥʠʝ 

ʨʫʜʥʳʭ ʞʠʣ.  
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2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʢʠʩʣʦʨʦʜʘ ʞʠʣʴʥʦʛʦ 

ʢʚʘʨʮʘ, ʩʦʩʪʘʚʘ ʬʣʶʠʜʥʳʭ ʚʢʣʶʯʝʥʠʡ ʚ ʥʝʤ, ʠ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ 

ʢʠʩʣʦʨʦʜʘ ʠ ʫʛʣʝʨʦʜʘ ʢʘʨʙʦʥʘʪʦʚ, ʫʢʘʟʘʥʥʳʭ ʜʚʫʭ ʛʨʫʧʧ ʞʠʣ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʫʜʥʳʡ ʢʚʘʨʮ ʞʠʣʴʥʳʭ ʠ ʜʘʡʢʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʠʤʝʝʪ ʧʨʝʜʝʣ 

ʚʘʨʠʘʮʠʡ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʢʠʩʣʦʨʦʜʘ ʦʪ +14.0 ʜʦ +19.0ă ʧʨʠ ʧʠʢʝ 

ʦʢʦʣʦ 16.5ă (75 ʧʨʦʙ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʚʘʨʮ ʨʘʥʥʠʭ ʙʝʟʨʫʜʥʳʭ ʞʠʣ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʪʷʞʝʣʦʛʦ ʠʟʦʪʦʧʘ, ʩ ʚʘʨʠʘʮʠʷʤʠ ʦʪ +17.0 

ʜʦ +22.0ă, ʧʨʠ ʧʠʢʝ ʦʢʦʣʦ 19ă (17 ʧʨʦʙ). ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʢʘʨʙʦʥʘʪʳ ʙʝʟʨʫʜʥʳʭ ʞʠʣ ʠʤʝʶʪ ʙʣʠʟʢʠʡ, ʥʦ ʯʫʪʴ ʙʦʣʝʝ ʪʷʞʝʣʳʡ 

ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʢʠʩʣʦʨʦʜʘ ʦʪ +20.2 ʜʦ +22.4 ă ʧʨʠ ʩʪʘʙʠʣʴʥʦʤ 

ʠʟʦʪʦʧʥʦʤ ʩʦʩʪʘʚʝ ʫʛʣʝʨʦʜʘ (-0.4é..-1.1ă) (12 ʧʨʦʙ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʫʛʣʝʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ ʢʘʨʙʦʥʘʪʦʚ ʟʦʣʦʪʦʨʫʜʥʳʭ ʞʠʣ 

ʚʘʨʴʠʨʫʝʪ ʚ ʦʯʝʥʴ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ +19.8 ʜʦ -6.1ă ʠ ʦʪ +4.0 ʜʦ -

13.6ă (50 ʧʨʦʙ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʤʠʤʦ ʨʘʟʣʠʯʠʡ ʚ ʠʟʦʪʦʧʥʦʤ ʩʦʩʪʘʚʝ 

ʚʳʷʚʣʝʥʳ ʪʘʢʞʝ ʠ ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʢʚʘʨʮʘ ʠ ʝʛʦ ʬʣʶʠʜʥʳʭ ʚʢʣʶʯʝʥʠʡ. 

ʊʘʢ, ʢʚʘʨʮ ʙʝʟʨʫʜʥʳʭ ʞʠʣ (10 ʧʨʦʙ) ʩʦʜʝʨʞʠʪ ʚ ʩʦʩʪʘʚʝ ʚʢʣʶʯʝʥʠʡ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʥʘʪʨʠʷ, ʭʣʦʨʘ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪ ʠʦʥʘ, ʘ ʪʘʢʞʝ Br, Sr, 

Ba, Zn, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʨʫʜʥʳʭ ʞʠʣ ʠʟ ʪʦʛʦ ʞʝ ʘʨʝʘʣʘ (3 ʧʨʦʙʳ) 

ʦʪʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʫʛʣʝʢʠʩʣʦʪʳ, Li, As, Sb, Ge, Au, Ag, 

W, Bi. ʆʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ ʧʦ ʠʟʦʪʦʧʥʳʤ ʠ ʬʣʶʠʜʥʳʤ ʜʘʥʥʳʤ ʦʙʨʘʟʫʝʪ 

ʢʚʘʨʮ ʨʫʜʥʳʭ ʠ ʙʝʟʨʫʜʥʳʭ ʞʠʣ, ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩ ʛʨʘʥʠʪʘʤʠ, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʪʠʧʠʯʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʣʝʛʢʦʛʦ ʠʟʦʪʦʧʘ ʩ ʚʘʨʠʘʮʠʷʤʠ ʦʪ +8.0 ʜʦ 

+14.4 (30 ʧʨʦʙ), ʙʣʠʟʢʦʝ ʤʘʛʤʘʪʠʯʝʩʢʦʤʫ ʢʚʘʨʮʫ ʛʨʘʥʠʪʦʚ, ʘ ʪʘʢʞʝ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʝʡ ʠ ʨʫʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʦ 

ʬʣʶʠʜʥʦʡ ʬʘʟʝ.  

 

3. ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʚʘʨʮ ʦʨʦʛʝʥʥʳʭ ʟʦʣʦʪʦ-ʢʚʘʨʮʝʚʳʭ ʞʠʣ ʠʤʝʝʪ ʠʟʦʪʦʧʥʳʡ 

ʩʦʩʪʘʚ ʢʠʩʣʦʨʦʜʘ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʤʝʞʜʫ ʪʠʧʠʯʥʦ ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʤʠ ʠ 

ʪʠʧʠʯʥʦ ʛʨʘʥʠʪʦʛʝʥʥʳʤʠ ʞʠʣʘʤʠ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʣʦʪʦʨʫʜʥʳʭ ʞʠʣ ʠʟ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʣʶʠʜʥʳʭ ʧʦʪʦʢʦʚ, 

ʠʤʝʶʱʠʭ ʧʣʫʪʦʥʦʤʝʪʘʤʦʨʬʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ. 
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4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʨʘʤʢʘʭ ʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʀɻɽʄ 

ʈɸʅ ʠ ʉɺʂʅʀʀ ɼɺʆ ʈɸʅ ʠ, ʯʘʩʪʠʯʥʦ, ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʦʚ ʈʌʌʀ ˉ 20-

05-00344 ʠ ʈʌʌʀ-ʈʝʩʧ. ʉʘʭʘ ʗʢʫʪʠʷ ˉ 18-45-140040 ʨ_ʘ. 
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Annotation. Hydrothermal-metasomatic formations with 

disseminated gold-sulfide mineralization were studied for the 

first time they were found in places of tectonic jointing of 

carbonate rocks developed in the deep fault zones of the Anabar 

region. Considering epigenetic mineral associations, quartz-

potassium feldspar and quartz hydrothermal-metasomatic 

formations are identified. Ore mineralization of disseminated 

type is represented by native gold, sphalerite, argentite, galena, 

pyrite, chalcopyrite and native silver. Gold is found in native 

form, and in association with pyrite (quartz metasomatites) and 
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potassium feldspar metasomatites). The similarity of geological 

conditions of localization and material composition of 

apocarbonate hydrothermal -metasomatic formations with gold-

bearing metasomatites of the Central Aldan gold ore region 

indicates a high gold potential of the poorly studied Anabar 

region. 

 

1. ɺʚʝʜʝʥʠʝ 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʧʦʢʘʨʙʦʥʘʪʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘʤʠ ʚ ʟʦʥʘʭ ʨʘʟʣʦʤʦʚ ɸʥʘʙʘʨʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʝʩʴʤʘ ʤʝʣʢʦʛʦ ʟʦʣʦʪʘ. 

 

2. ʈʝʟʫʣʴʪʘʪʳ  

ʇʨʠʨʘʟʣʦʤʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦ-ʚʘʥʠʷ, 

ʨʘʟʚʠʪʳʝ ʧʦ ʜʦʣʦʤʠʪʘʤ ʘʥʘʙʘʨʩʢʦʡ ʩʚʠʪʳ ʩʨʝʜʥʝʛʦ ʢʝʤʙʨʠʷ ʠʟʫʯʝʥʳ 

ʥʘ ʜʚʫʭ ʫʯʘʩʪʢʘʭ ʕʙʝʣʷʭʩʢʦʡ ʨʦʩʩʳʧʥʦʡ ʧʣʦʱʘʜʠ ï ʂʘʤʝʥʠʩʪʳʡ ʠ 

ɹʠʣʣʷʭ.  

ʅʘ ʨʫʯ. ʂʘʤʝʥʠʩʪʳʡ ʠʟʤʝʥʝʥʥʳʝ ʜʦʣʦʤʠʪʳ ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʣʦʪʠʢʝ 

ʨʦʩʩʳʧʠ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʨʝʱʠʥʳ ʠ ʤʘʣʦʤʦʱʥʳʝ 

ʟʦʥʳ ʜʨʦʙʣʝʥʠʷ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ɺ ʵʪʠʭ ʟʦʥʘʭ ʜʨʦʙʣʝʥʠʷ 

ʚʳʷʚʣʝʥʳ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʞʘʚʦ-ʙʫʨʦʛʦ 

ʮʚʝʪʘ ʧʦʣʦʩʯʘʪʦʡ ʪʝʢʩʪʫʨʳ. ɹʫʨʳʡ ʦʪʪʝʥʦʢ ʧʦʨʦʜʝ ʧʨʠʜʘʶʪ ʦʢʠʩʣʳ 

ʞʝʣʝʟʘ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʟʘ ʩʯʝʪ ʨʘʟʣʦʞʝʥʠʷ ʩʫʣʴʬʠʜʥʳʭ ʤʠʥʝʨʘʣʦʚ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʠʨʠʪʘ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʠʥʝʨʘʣʳ ʚ ʠʟʤʝʥʝʥʥʳʭ 

ʜʦʣʦʤʠʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʣʠʝʚʳʤʠ ʧʦʣʝʚʳʤʠ ʰʧʘʪʘʤʠ (ʂʇʐ) ʠ 

ʢʚʘʨʮʝʤ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʪʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ʤʠʢʨʦʟʦʥʢʘʭ ʜʨʦʙʣʝʥʠʷ 

ʜʦʣʦʤʠʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʞʠʣʢʘʭ ʢʨʝʤʥʠʩʪʦ-ʞʝʣʝʟʠʩʪʦ-ʘʣʶʤʦʩʠʣʠʢʘʪʥʦʛʦ 

ʩʦʩʪʘʚʘ ʧʨʦʥʠʟʳʚʘʶʱʠʭ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ. ʄʦʱʥʦʩʪʴ ʵʪʠʭ ʧʨʦʞʠʣʢʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʜʝʩʷʪʳʭ ʜʦʣʝʡ ʤʤ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʤ ʚ ʨʘʟʜʫʚʘʭ. ʂʇʐ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʯʝʥʴ ʤʝʣʢʠʤʠ, ʦʪ ʧʝʨʚʳʭ ʜʦ ʜʝʩʷʪʢʦʚ ʤʠʢʨʦʥ, 

ʢʨʠʩʪʘʣʣʘʤʠ, ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ ʚ ʤʠʢʨʦʪʨʝʱʠʥʘʭ ʜʦʣʦʤʠʪʦʚ ʠ 

ʤʘʣʦʤʦʱʥʳʭ ʧʨʦʞʠʣʢʘʭ. ʂʚʘʨʮ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʣʣʦʤʦʨʬʥʦ-

ʥʘʪʝʯʥʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ, ʨʝʞʝ ï ʤʝʣʢʠʤʠ ʢʨʠʩʪʘʣʣʘʤʠ. ʈʫʜʥʳʝ ʤʠʥʝʨʘʣʳ 

ʚ ʢʚʘʨʮʝʚʦ-ʞʝʣʝʟʠʩʪʦ-ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʭ ʧʨʦʞʠʣʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʝʩʴʤʘ 

ʤʝʣʢʠʤʠ ʟʝʨʥʘʤʠ ʠ ʬʘʟʘʤʠ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ, ʧʠʨʠʪʘ, ʘʨʩʝʥʦʧʠʨʠʪʘ, 
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ʩʬʘʣʝʨʠʪʘ ʠ ʛʘʣʝʥʠʪʘ. ʊʘʢʞʝ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʦʪʤʝʯʘʝʪʩʷ ʙʘʨʠʪ ʚ ʚʠʜʝ 

ʪʦʥʯʘʡʰʠʭ ʧʨʦʞʠʣʢʦʚ ʚ ʤʠʢʨʦʪʨʝʱʠʥʘʭ ʜʦʣʦʤʠʪʘ.  

ɺ ʙʘʩʩʝʡʥʝ ʨʝʯ. ɹʠʣʣʷʭ ʰʪʫʬʥʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʙʥʘʞʝʥʠʷʭ ï ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʝʥʢʘʭ 

ʨʫʩʣʦʦʪʚʦʜʥʦʛʦ ʢʘʥʘʣʘ. ʅʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʚʳʷʚʣʝʥʳ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ï ʢʨʝʤʥʠʩʪʦ-ʢʚʘʨʮʝʚʳʝ ʠ 

ʢʘʣʠʰʧʘʪʦʚʳʝ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʝʨʚʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʠʭ ʦʦʣʠʪʦʚʘʷ ʠ ʩʬʝʨʦʠʜʘʣʴʥʦ- ʢʦʣʣʦʤʦʨʬʥʘʷ ʩʪʨʫʢʪʫʨʘ. ɺ ʵʪʠʭ 

ʦʙʨʘʟʦʚʘʥʠʷʭ ʢʨʝʤʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʱʘʝʪ ʜʦʣʦʤʠʪʳ. 

ʅʘʙʣʶʜʘʶʪʩʷ ʣʠʰʴ ʚʝʩʴʤʘ ʤʝʣʢʠʝ ʠʭ ʨʝʣʠʢʪʳ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ 

ʦʦʣʠʪʦʚ. ʂʚʘʨʮ ʧʨʝʜʩʪʘʚʣʝʥ ʭʘʣʮʝʜʦʥʦʚʠʜʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ. ʈʫʜʥʘʷ 

ʚʢʨʘʧʣʝʥʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʣʦʢʘʣʠʟʦʚʘʥʘ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʷʭ 

ʩʬʝʨʦʠʜʘʣʴʥʳʭ ʩʪʷʞʝʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʧʠʨʠʪʦʤ ʠ ʛʝʪʠʪʦʤ, 

ʚ ʧʦʜʯʠʥʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʬʘʣʝʨʠʪʦʤ, ʘʨʛʝʥʪʠʪʦʤ, ʭʘʣʴʢʦʧʠʨʠʪʦʤ ʠ 

ʛʘʣʝʥʠʪʦʤ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʠʨʠʪ, ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʱʘʶʱʠʡ 

ʢʨʝʤʥʠʡ ʚ ʩʪʷʞʝʥʠʷʭ. ɿʦʣʦʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʩʘʤʦʨʦʜʥʦʤ ʚʠʜʝ, 

ʘ ʪʘʢʞʝ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʧʠʨʠʪʦʤ ʠ ʦʢʠʩʣʘʤʠ ʞʝʣʝʟʘ. ʈʘʟʤʝʨ ʝʛʦ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʧʝʨʚʳʭ ʤʠʢʨʦʥ ʜʦ 15 ʤʢʤ ʧʦ ʜʣʠʥʥʦʡ ʦʩʠ. ʆʪʤʝʯʘʶʪʩʷ 

ʟʦʣʦʪʠʥʳ ʩ ʧʨʠʤʝʩʴʶ ʨʪʫʪʠ ʦʪ 0,5 ʜʦ 2, 6%.  

ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʠʩʘʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʝʪʘʩʦʤʘʪʠʪʳ ʦʩʥʦʚʥʳʤʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʤʠʥʝʨʘʣʘʤʠ, ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʢʘʣʠʝʚʳʝ ʧʦʣʝʚʳʝ ʰʧʘʪʳ,  ʠʤʝʶʱʠʝ 

ʤʝʣʢʠʝ ʨʘʟʤʝʨʳ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʬʦʨʤʳ. ʈʫʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʠʨʠʪʦʤ, ʛʘʣʝʥʠʪʦʤ ʠ ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʂʇʐ. ʇʠʨʠʪ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ (ʜʝʩʷʪʢʠ ʤʠʢʨʦʥ) ʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ, ʠʥʦʛʜʘ ʚ ʪʨʝʱʠʥʘʭ ʦʪʤʝʯʘʶʪʩʷ ʩʢʦʧʣʝʥʠʷ 

ʧʠʨʠʪʘ ʬʨʘʤʙʦʠʜʘʣʴʥʦʡ ʬʦʨʤʳ. ɻʘʣʝʥʠʪ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʚʝʩʴʤʘ 

ʤʝʣʢʠʭ (ʧʝʨʚʳʝ ʤʠʢʨʦʥʳ) ʫʜʣʠʥʝʥʥʳʭ ʚ ʧʣʘʥʝ ʚʳʜʝʣʝʥʠʡ.  

ɻʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ 

ʟʦʥʝ ʢʘʪʘʢʣʘʟʘ ʨʠʬʝʡʩʢʠʭ ʜʦʣʦʤʠʪʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʠʟʫʯʝʥʳ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʙʥʘʞʝʥʠʷʭ ʧʦ ʙʦʨʪʘʤ ʨʨ. ʄʘʯʘʣʘ ʠ ʊʘʣʘʭʪʘʭ (ʚʦʩʪʦʯʥʦʝ 

ʦʙʨʘʤʣʝʥʠʝ ɸʥʘʙʘʨʩʢʦʛʦ ʱʠʪʘ). ʇʦʨʦʜʳ ʧʨʦʥʠʟʘʥʳ ʤʘʣʦʤʦʱʥʳʤʠ 

ʢʚʘʨʮʝʚʳʤʠ ʠ ʢʘʣʴʮʠʪʦʚʳʤʠ ʧʨʦʞʠʣʢʘʤʠ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʙʨʝʢʯʠʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʳʨʘʞʝʥʳ 

ʦʢʚʘʨʮʝʚʘʥʠʝʤ ʠ ʢʘʣʠʰʧʘʪʠʟʘʮʠʝʡ. ɺ ʜʘʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʦʙʥʘʨʫʞʝʥʘ 

ʚʢʨʘʧʣʝʥʥʘʷ ʨʫʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ. ɿʦʣʦʪʦ ʠ ʩʝʨʝʙʨʦ ʨʘʟʚʠʪʳ ʚ 
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ʢʚʘʨʮʝʚʳʭ ʧʨʦʞʠʣʢʘʭ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʟʦʤʝʪʨʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʠ 

ʤʝʣʢʠʤʠ (ʜʦ 10 ʤʢʤ) ʨʘʟʤʝʨʘʤʠ. ʉʨʝʜʠ ʩʫʣʴʬʠʜʦʚ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʠʨʠʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʦʩʥʦʚʥʦʤ ʢʫʙʠʯʝʩʢʠʤʠ 

ʢʨʠʩʪʘʣʣʘʤʠ ʠ ʠʭ ʘʛʨʝʛʘʪʘʤʠ. ɺ ʧʦʜʯʠʥʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʪʤʝʯʘʶʪʩʷ 

ʚʝʩʴʤʘ ʤʝʣʢʠʝ (ʜʦ 5 ʤʢʤ) ʢʨʠʩʪʘʣʣʳ ʘʥʪʠʤʦʥʠʪʘ, ʤʦʣʠʙʜʝʥʠʪʘ, 

ʩʬʘʣʝʨʠʪʘ, ʘʨʛʝʥʪʠʪʘ ʠ ʘʨʩʝʥʦʧʠʨʠʪʘ. ʈʝʜʢʦ ʥʘʙʣʶʜʘʶʪʩʷ ʧʣʘʩʪʠʥʯʘʪʳʝ 

ʬʦʨʤʳ ʩʘʤʦʨʦʜʥʦʛʦ ʦʣʦʚʘ. 

 

3. ʆʙʩʫʞʜʝʥʠʝ 

ʈʫʜʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʘʨʙʦʥʘʪʥʳʭ 

ʪʦʣʱʘʭ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʦʙʣʘʩʪʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʷʚʣʝʥʳ ʚ ʚʠʜʝ 

ʦʙʰʠʨʥʳʭ ʟʦʥ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʨʦʜ. ɼʣʷ 

ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʚ 

ʩʠʩʪʝʤʘʭ ʧʨʦʪʷʞʝʥʥʳʭ ʜʦʣʛʦʞʠʚʫʱʠʭ ʨʘʟʣʦʤʦʚ. C ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʝʘʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʝʡ ʩʚʷʟʘʥʳ ʢʨʫʧʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ, 

ʩʚʠʥʮʘ, ʮʠʥʢʘ ʠ ʪ.ʜ. ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ 

ʎʝʥʪʨʘʣʴʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʟʦʟʦʡʩʢʠʤʠ 

ʘʧʦʢʘʨʙʦʥʘʪʥʳʤʠ ʢʚʘʨʮʝʚʦ-ʢʘʣʠʰʧʘʪʦʚʳʤʠ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ, ʨʘʟʚʠʪʳʤʠ 

ʚ ʟʦʥʘʭ ʨʘʟʣʦʤʦʚ. 

 

4. ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʭʦʜʩʪʚʦ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʠʟʫʯʝʥʥʳʭ ʘʧʦʢʘʨʙʦʥʘʪʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩ ʟʦʣʦʪʦʥʦʩʥʳʤʠ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ 

ʎʝʥʪʨʘʣʴʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʤ 

ʟʦʣʦʪʦʨʫʜʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʚʩʝ ʝʱʝ ʩʣʘʙʦʠʟʫʯʝʥʥʦʛʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʟʦʣʦʪʦʥʦʩʥʦʩʪʠ ɸʥʘʙʘʨʩʢʦʛʦ ʨʘʡʦʥʘ. 

 

5. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ, 

ʭʦʟʜʦʛʦʚʦʨʥʳʭ ʨʘʙʦʪ ʩ ɸʆ çɸʣʤʘʟʳ ɸʥʘʙʘʨʘè ʠ ʯʘʩʪʠʯʥʦ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ 

ʈʌʌʀ ˉ 18-45-140018. 
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ʋɼʂ 553.2 

ɿʆʃʆʊʆ-ʉɽʈɽɹʈʗʅʆɽ ʆʈʋɼɽʅɽʅʀɽ  

ɺʆʉʊʆʏʅʆʁ ʏʋʂʆʊʂʀ 
ɸʥʪʦʥ ɻʣʫʭʦʚ, ɽʣʝʥʘ ʂʦʣʦʚʘ, ʅʘʪʘʣʴʷ ʉʘʚʚʘ 

ʌɻɹʋʅ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʠʤ. ʅ.ɸ. ʐʠʣʦ ɼɺʆ ʈɸʅ, 685000, ʈʦʩʩʠʷ, ʛ.ʄʘʛʘʜʘʥ, ʫʣ. 
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GOLD-SILVER MINERALIZATION  

OF THE EAST CHUKOTKA  
Anton Glukhov, Elena Kolova, Natalia Savva 
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Branch, Russian Academy of Sciences, 16 Portovaya st., Magadan, 685000, 

Russia 

 

Annotation. The Korrida and Pepenveem epithermal LS Au-Ag 

occurences located at east of Chukotka Peninsula and coincide 

with juxtaposition of OCVB and South-Anyui suture.  Location 

of that controlled by intersections of the large volcanic structure 

with NE-trending faults. The basement composed by volcanic-

sedimentary rocks of Velmay island-arc terrane. The Korrida ore 

occurrence has two stages of mineralization, related with 

volcanism and plutonism. Shallow-seated marine rocks 

influenced on composition of ore. That lead to forming of broad 

range Ag minerals, include bromides and chlorides. Pepenveem 

ore occurrence has only one volcanic mineralization stage and 

characterized simple mineral composition. Therefore, tectonic of 

basement of the ore-hosted volcanic structures have strong 

impact to composition and origin of mineralization. 

 

1. ɺʚʝʜʝʥʠʝ 

Au-Ag ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ɺʦʩʪʦʯʥʦʡ ʏʫʢʦʪʢʠ ʩʢʫʜʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚ 

ʣʠʪʝʨʘʪʫʨʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ɺʦʩʪʦʯʥʘʷ ʏʫʢʦʪʢʘ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʠʥʪʝʨʝʩʥʳʤ ʨʝʛʠʦʥʦʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʥʘ ʚʦʩʪʦʯʥʦʤ 

ʬʣʘʥʛʝ ʆʏɺʇ ʠ ʥʘʣʠʯʠʝʤ ʟʜʝʩʴ ʚ ʬʫʥʜʘʤʝʥʪʝ ʧʦʷʩʘ ʪʝʨʨʝʡʥʦʚ 

ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ.  
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2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ʀʟʫʯʝʥʳ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʂʦʨʨʠʜʘ ʠ ʇʝʧʝʥʚʝʝʤ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 

ʕʨʛʫʚʝʝʤʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʝʨʝʩʝʯʝʥʠʶ ʢʨʫʧʥʦʡ 

ʚʫʣʢʘʥʦʩʪʨʫʢʪʫʨʳ ʨʘʟʣʦʤʘʤʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʎʦʢʦʣʴ 

ʚʫʣʢʘʥʦʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥ ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ɺʝʣʴʤʘʡʩʢʦʛʦ ʪʝʨʨʝʡʥʘ [1].  

ɺʫʣʢʘʥʠʪʳ ʥʘ ʨʫʜʦʧʨʦʷʚʣʝʥʠʠ ʂʦʨʨʠʜʘ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʦʙʣʦʤʢʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʚʫʣʢʘʥʠʪʳ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʛʥʝʡʩʦʚ. 

ʅʘ ʧʣʦʱʘʜʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʘʨʛʠʣʣʠʟʠʪʳ ʠ ʚʪʦʨʠʯʥʳʝ 

ʢʚʘʨʮʠʪʳ. ʈʫʜʥʳʝ ʪʝʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʞʠʣʘʤʠ ʘʜʫʣʷʨ-ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ.  

ɺʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʤʘʭ ʦʨʫʜʝʥʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 50 ʤ. ʀʟ ʨʫʜʥʳʭ 

ʤʠʥʝʨʘʣʦʚ ʙʦʣʝʝ ʚʩʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʠʨʠʪ, ʘʨʩʝʥʦʧʠʨʠʪ ʠ ʛʘʣʝʥʠʪ. 

ʄʠʥʝʨʘʣʳ ʩʝʨʝʙʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʘʢʘʥʪʠʪʦʤ; ʚ ʤʝʥʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ Se-ʩʫʣʴʬʦʩʦʣʠ, ʩʝʣʝʥʠʜʳ ʠ ʩʘʤʦʨʦʜʥʦʝ ʩʝʨʝʙʨʦ, 

ʩʫʣʴʬʠʜʳ Ag ʨʷʜʘ ʰʪʝʨʥʙʝʨʛʠʪ-ʘʨʛʝʥʪʦʧʠʨʠʪ-ʣʝʥʘʠʪ. ʉʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ 

ʵʣʝʢʪʨʫʤ ʭʘʨʘʢʪʝʨʠʨʫʝʪʩʷ ʜʚʫʤʦʜʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʨʦʙʥʦʩʪʠ (ʦʪ 200 

ʜʦ 700 ă). ʉʧʝʮʠʬʠʢʦʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʂʦʨʨʠʜʘ 

ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʟʘʤʝʪʥʳʭ ʢʦʣʠʯʝʩʪʚ ʭʣʦʨʠʜʦʚ ʠ ʙʨʦʤʠʜʦʚ ʩʝʨʝʙʨʘ 

ʨʷʜʘ ʢʝʨʘʨʛʠʨʠʪ-ʵʤʙʦʣʠʪ-ʙʨʦʤʠʨʠʪ. ɼʣʷ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʇʝʧʝʥʚʝʝʤ 

ʭʘʨʘʢʪʝʨʥʦ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʵʢʩʪʨʫʟʠʡ ʠ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʪʝʣ 

ʨʠʦʣʠʪʦʚ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʫʨʦʯʝʥʳ ʦʨʝʦʣʳ ʘʨʛʠʣʣʠʟʠʪʦʚ ʠ ʨʫʜʦʥʦʩʥʳʝ 

ʞʠʣʴʥʦ-ʧʨʦʞʠʣʢʦʚʳʝ ʟʦʥʳ; ʚ ʦʪʣʠʯʠʝ ʦʪ ʂʦʨʨʠʜʳ ʚ ʩʦʩʪʘʚʝ ʚʫʣʢʘʥʠʪʦʚ 

ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ ʦʙʣʦʤʢʠ ʧʦʨʦʜ ʮʦʢʦʣʷ. ʈʫʜʥʳʝ ʪʝʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʞʠʣʘʤʠ ʘʜʫʣʷʨ-ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ. ɺʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʤʘʭ 

ʦʨʫʜʝʥʝʥʠʷ ʧʨʝʚʳʰʘʝʪ 100 ʤ. ʉʨʝʜʠ ʩʫʣʴʬʠʜʦʚ ʧʦʣʠʤʝʪʘʣʣʦʚ ʧʨʝʦʙʣʘʜʘʶʪ 

ʧʠʨʠʪ ʠ ʛʘʣʝʥʠʪ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʳ ʩʬʘʣʝʨʠʪ ʠ ʭʘʣʴʢʦʧʠʨʠʪ; ʚ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʦʪʤʝʯʘʶʪʩʷ Cu-Fe ʩʫʣʴʬʠʜʳ ʩʝʨʝʙʨʘ 

(ʤʠʥʝʨʘʣʳ ʛʨʫʧʧʳ ʣʝʥʘʠʪ-ʜʞʝʬʬʨʦʠʪ), ʙʣʝʢʣʳʝ ʨʫʜʳ ʠ ʭʘʣʴʢʦʟʠʥ. ʀʟ 

ʤʠʥʝʨʘʣʦʚ ʩʝʨʝʙʨʘ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʧʠʨʦʩʪʠʣʴʧʥʠʪ 

Ag3SbS3; ʪʘʢʞʝ ʦʪʤʝʯʘʶʪʩʷ ʩʪʝʬʘʥʠʪ, ʧʠʨʘʨʛʠʨʠʪ, ʧʦʣʠʙʘʟʠʪ, ʘʢʘʥʪʠʪ. 

ʉʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʠʤʝʝʪ ʩʨʝʜʥʶʶ ʧʨʦʙʥʦʩʪʴ 611,3 ă ʠ ʦʜʥʦʤʦʜʘʣʴʥʦʝ 

ʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʈʫʜʦʧʨʦʷʚʣʝʥʠʝ ʂʦʨʨʠʜʘ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʨʝʟʢʠʭ ʛʨʘʜʠʝʥʪʦʚ ʪʝʤʧʝʨʘʪʫʨ, ʜʘʚʣʝʥʠʡ, ʧʣʦʪʥʦʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʨʘʩʪʚʦʨʦʚ. ʈʫʜʦʧʨʦʷʚʣʝʥʠʝ ʇʝʧʝʥʚʝʝʤ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ.  
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3. ɺʳʚʦʜʳ 

ʀʟʫʯʝʥʥʳʝ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʦʟʠʮʠʝʡ: ʩ ʦʜʥʦʡ ʩ ʩʪʦʨʦʥʳ, ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʚʦʩʪʦʯʥʦʤ ʧʨʦʜʦʣʞʝʥʠʠ ʖʞʥʦ-ɸʥʶʡʩʢʦʡ ʩʫʪʫʨʳ [2], ʘ ʩ ʜʨʫʛʦʡ, ʮʦʢʦʣʶ 

ʆʏɺʇ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥ ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ɺʝʣʴʤʘʡʩʢʦʛʦ 

ʪʝʨʨʝʡʥʘ. ʕʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʦʙʲʝʢʪʦʚ ʠ 

ʚʝʱʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʠʭ ʨʫʜ. ʈʫʜʦʧʨʦʷʚʣʝʥʠʝ ʂʦʨʨʠʜʘ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ 

ʜʚʘ ʵʪʘʧʘ - ʚʫʣʢʘʥʦʛʝʥʥʳʡ ʠ ʧʣʫʪʦʥʦʛʝʥʥʳʡ - ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ 

ʤʘʛʤʘʪʦʛʝʥʥʦʛʦ ʬʣʶʠʜʘ. ʅʝʛʣʫʙʦʢʦ ʟʘʣʝʛʘʶʱʠʝ ʤʦʨʩʢʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʪʝʨʨʠʛʝʥʥʦ-ʢʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ ʮʦʢʦʣʷ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʝʛʦ ʩʦʩʪʘʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʟʚʠʪʠʶ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʤʠʥʝʨʘʣʦʚ Ag, 

ʚʢʣʶʯʘʷ ʙʨʦʤʠʜʳ ʠ ʭʣʦʨʠʜʳ. ʈʫʜʦʧʨʦʷʚʣʝʥʠʝ ʇʝʧʝʥʚʝʝʤ ʦʙʨʘʟʦʚʘʣʦʩʴ ʚ 

ʦʜʠʥ ʚʫʣʢʘʥʦʛʝʥʥʳʡ ʵʪʘʧ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʤ 

ʤʠʥʝʨʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ ʨʫʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʢʪʦʥʠʢʘ ʮʦʢʦʣʷ 

ʨʫʜʦʥʦʩʥʳʭ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʘʚ ʠ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚʤʝʱʘʝʤʦʡ ʠʤʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 
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Annotation. In the north of Siberia, east of the Anabar shield, 

several massifs of alkaline rocks with carbonatites are known, 

including Tomtor and Bogdo complex, which form a large 

alkaline-carbonatite province. The alkaline rocks of the Bogdo 

intrusive correspond to the group of feldspathic rocks of the main 

composition. The distribution of Au and Ag in them were 

studied. The maximum dispersion and contents of Au and Ag 

were determined in rischorrites and pseudolithic syenites 

(average - 42.5 - 44.0 ppb Au; 28-38 ppb Ag). The gold 

composition corresponds to Au0.91Ag0.09 ï Au0.78Ag0.22. Feldspars 

(albite, anorthoclase) were found in inclusions in gold from 

rischorrite. 

 

1. ɺʚʝʜʝʥʠʝ 

ʅʘ ʩʝʚʝʨʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚʦʩʪʦʯʥʝʝ ɸʥʘʙʘʨʩʢʦʛʦ ʱʠʪʘ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʨʦʩʩʳʧʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʢʦʨʝʥʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ [1, 2]. ɺ ʨʦʩʩʳʧʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʜʞʠʥʩʢʦʛʦ 

ʧʦʜʥʷʪʠʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ Au ʜʚʫʭ ʪʠʧʦʚ: 1 ï ʤʝʣʢʦʝ (<1 ʤʤ) 

ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʦʝ ʧʣʘʩʪʠʥʯʘʪʦʝ Au ʢʦʩʦʚʳʭ ʨʦʩʩʳʧʝʡ (çʚʠʣʶʡʩʢʠʡè ʠʣʠ 

çʫʜʞʠʥʩʢʠʡè ʪʠʧ); 2 ïʢʨʫʧʥʦʝ (1-8 ʤʤ) ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʪʘʥʥʦʝ 

ʢʦʤʢʦʚʠʜʥʦʝ ʟʦʣʦʪʦ, ʢʦʪʦʨʦʝ ʚʳʜʝʣʷʝʪʩʷ ʚ çʘʥʘʙʘʨʩʢʠʡè ʪʠʧ [3]. ɼʣʷ 

ʟʦʣʦʪʘ 1 ʪʠʧʘ ʭʘʨʘʢʪʝʨʥʳ ʢʘʢ ʚʳʪʷʥʫʪʳʝ, ʪʘʢ ʠ ʠʟʦʤʝʪʨʠʯʥʳʝ ʧʣʘʩʪʠʥʢʠ 

ʪʦʣʱʠʥʦʡ 0,05-0,1 ʤʤ ʩ ʨʚʘʥʳʤʠ ʢʨʘʷʤʠ. ʉʦʩʪʘʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 836 ʜʦ 

998ă ʠ ʚ ʩʨʝʜʥʝʤ ʧʦ 37 ʘʥʘʣʠʟʘʤ ʨʘʚʝʥ 960ă, ʩ ʧʨʠʤʝʩʴʶ Ag (ʦʪ 0,2 ʜʦ 

16 ʤʘʩʩ.%; ʭʩʨ.= 2,67 ʤʘʩʩ.%), ʧʨʠ ʥʠʟʢʠʭ ʢʦʣʠʯʝʩʪʚʘʭ (< 0,1 ʤʘʩʩ.%) Cu, 

Hg, Fe. ɿʦʣʦʪʠʥʳ 2 ʪʠʧʘ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʤʦʨʬʦʣʦʛʠʶ: ʦʢʨʫʛʣʫʶ, 

ʢʦʤʢʦʚʠʜʥʫʶ, ʫʧʣʦʱʝʥʥʫʶ ʠ ʜʨ. ʉʨʝʜʥʷʷ ʧʨʦʙʥʦʩʪʴ Au ʵʪʦʛʦ ʪʠʧʘ ʨʘʚʥʘ 

830 ă, ʧʨʠ ʢʨʘʡʥʝ ʥʠʟʢʠʭ ʩʦʜʝʨʞʘʥʠʷʭ ʜʨʫʛʠʭ ʧʨʠʤʝʩʝʡ [3]. ʅʘ 
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ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʤʠʢʨʦʚʢʣʶʯʝʥʠʡ ʚ ʟʝʨʥʘʭ ʙʣʘʛʦʨʦʜʥʳʭ 

ʤʝʪʘʣʣʦʚ ʠʟ ʨʦʩʩʳʧʝʡ ɸʥʘʙʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ʙʳʣʦ ʩʜʝʣʘʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʦʟʤʦʞʥʳʤ ʢʦʨʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʧʣʘʪʠʥʦʤʝʪʘʣʣʴʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʱʝʣʦʯʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʳʝ 

ʢʦʤʧʣʝʢʩʳ [1]. ʂ ʚʦʩʪʦʢʫ ʦʪ ɸʥʘʙʘʨʩʢʦʛʦ ʱʠʪʘ ʠʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ 

ʚʳʷʚʣʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʱʝʣʦʯʥʳʭ ʠ ʱʝʣʦʯʥʦ-ʫʣʴʪʨʘʦʩʥʚʥʳʭ ʧʦʨʦʜ ʩ 

ʢʘʨʙʦʥʘʪʠʪʘʤʠ: ʊʦʤʪʦʨʩʢʠʡ, ɹʦʛʜʦ, ʇʨʦʤʝʞʫʪʦʯʥʳʡ, ʘ ʪʘʢʞʝ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ɹʫʦʣʢʘʣʘʭ, ʏʶʵʤʧʵ, ʋʵʣʝ, 

ʦʙʨʘʟʫʶʱʠʭ ʚ ʮʝʣʦʤ ʢʨʫʧʥʫʶ ʱʸʣʦʯʥʦ-ʢʘʨʙʦʥʘʪʠʪʦʚʫʶ ʧʨʦʚʠʥʮʠʶ. 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ ʤʘʩʩʠʚʘ ɹʦʛʜʦ. ɺ 

ʜʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʠʟʫʯʝʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

Au ʠ Ag ʚ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜʘʭ. 

ʉʦʜʝʨʞʘʥʠʷ Au ʠ Ag ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜʘʭ ʤʘʩʩʠʚʘ ɹʦʛʜʦ, 

ʚʩʢʨʳʪʳʭ ʥʘ ʛʣʫʙʠʥʝ 32-42 ʤ ʩʢʚʘʞʠʥʦʡ ˉ3257.5, ʤʝʪʦʜʘʤʠ ʇɸɸʉ ʠ 

ʕʊɸɸʉ ʧʦʩʣʝ ʢʠʩʣʦʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʧʨʦʙ ʠ ʵʢʩʪʨʘʢʮʠʠ ʘʥʘʣʠʪʦʚ ʚ 

ʦʨʛʘʥʠʯʝʩʢʫʶ ʬʘʟʫ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʦʧʨʝʜʝʣʷʣʩʷ ʤʝʪʦʜʦʤ ʈʌɸ, 

ʘ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʝʪʦʜʘ ʉʕʄ ʩ ʧʦʣʫʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʩʦʩʪʘʚʝ ʤʠʥʝʨʘʣʦʚ ʠ 

ʤʠʢʨʦʚʢʣʶʯʝʥʠʡ. 

 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʩʫʞʜʝʥʠʝ, ʚʳʚʦʜʳ 

ʄʘʩʩʠʚ ɹʦʛʜʦ ʨʘʩʧʦʣʦʞʝʥ ʚ 20ï40 ʢʤ ʥʘ ʩʝʚʝʨ ʦʪ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʛʦ 

ʊʦʤʪʦʨʩʢʦʛʦ ʤʘʩʩʠʚʘ. ʉʚʝʜʝʥʠʷ ʦ ʤʘʩʩʠʚʝ ɹʦʛʜʦ ʢʨʘʡʥʝ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ. ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʧʦʨʦʜ ʚʳʜʝʣʝʥʳ: ʧʦʣʝʚʦʰʧʘʪ-

ʥʝʬʝʣʠʥʦʚʳʝ ʩʠʝʥʠʪʳ (ʨʠʩʯʦʨʨʠʪʳ) ʧʦʡʢʠʣʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʩ 

ʧʠʨʦʢʩʝʥʦʤ, ʙʠʦʪʠʪʦʤ, ʘʤʬʠʙʦʣʦʤ, ʩʬʝʥʦʤ; ʩʨʝʜʥʝ- ʠ  ʤʝʣʢʦ-ʟʝʨʥʠʩʪʳʝ 

ʪʸʤʥʦ-ʩʝʨʳʝ ʩ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʠʜʠʦʤʦʨʬʥʳʤʠ ʟʸʨʥʘʤʠ ʣʠʙʝʥʝʨʠʪʘ 

(ʧʩʝʚʜʦʤʦʨʬʦʟʳ ʩʝʨʠʮʠʪʘ ʧʦ ʥʝʬʝʣʠʥʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʠʢʨʦʟʝʨʥʠʩʪʳʤ 

ʩʝʨʠʮʠʪ-ʥʝʬʝʣʠʥʦʚʳʤ ʘʛʨʝʛʘʪʦʤ), ʂïBa-ʧʦʣʝʚʳʤ ʰʧʘʪʦʤ, ʤʝʣʘʥʠʪʦʤ ð 

ʙʠʦʪʠʪ-ʵʛʠʨʠʥʦʚʳʝ ʣʠʙʝʥʝʨʠʪʦʚʳʝ ʩʠʝʥʠʪʳ; ʩʚʝʪʣʦ-ʩʝʨʳʝ ʧʷʪʥʠʩʪʳʝ 

ʧʦʡʢʠʣʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩ ʩʠʤʧʣʝʢʪʠʪʘʤʠ ʠ 

ʥʝʬʝʣʠʥ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʧʩʝʚʜʦʣʝʡʮʠʪʦʚʳʝ ʥʝʬʝʣʠʥʦʚʳʝ 

ʩʠʝʥʠʪʳ. ʈʠʩʯʦʨʨʠʪʳ ï ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʨʘʥʝʝ ʚʧʝʨʚʳʝ 

ʚʩʪʨʝʯʝʥʥʳʝ ʚ ʍʠʙʠʥʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, 

ʦʙʥʘʨʫʞʝʥʳ ʪʘʢʞʝ ʩʨʝʜʠ ʧʦʨʦʜ ɹʦʛʜʠʥʩʢʦʛʦ ʠ ʊʦʤʪʦʨʩʢʦʛʦ ʱʝʣʦʯʥʳʭ 

ʤʘʩʩʠʚʦʚ. ʇʦ ʩʦʩʪʘʚʫ ʨʠʩʯʦʨʨʠʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʤ (>20 

ʤʘʩc.% Al 2O3) ʱʝʣʦʯʥʳʤ ʛʘʙʙʨʦ, ʩ K2O+Na2O = 20 ʤʘʩc.%, ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ K2O. 
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ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʠʩʧʝʨʩʠʷ ʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ Au (160 ppb 

Au) ʠ Ag (41 ppb Ag) ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʨʠʩʯʦʨʨʠʪʘʭ ʠ ʧʩʝʚʜʦʣʝʡʮʠʪʦʚʳʭ 

ʩʠʝʥʠʪʘʭ (ʩʨʝʜʥʝʝ ï 42,5-44,0 ppb Au; 28-38 ppb Ag) (ʊʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʤʘʩʩ. %), Au 

(ppb) ʠ Ag (ppb) ʚ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜʘʭ ʤʘʩʩʠʚʘ ɹʦʛʜʦ 

ʇʦʨʦʜʘ(n) SiO2 TiO2 Al2O3 FeOtot MgO CaO Na2O K2O Au Ag Au/Ag 

ʈʠʩʯʦʨʨʠʪʳ (5) 50,3 0,57 23,12 2,83 0,29 1,78 6,89 10,1 42,5 28 1,5 

ʇʃʉ (2) 52,5 0,92 20,85 3,38 0,55 3,47 2,14 10,8 44,0 38 1,2 

ʂʇʃʉ (1) 45,9 2,88 18,18 5,10 1,70 7,58 0,42 9,9 3,7 29 0,1 

ʉʣʘʙʦ-ʃʠʉ (1) 50,1 0,31 22,77 3,33 0,35 2,22 7,02 8,3 31,0 15 2,1 

ʃʠʉ (7) 49,8 0,42 22,51 3,53 0,48 2,88 5,37 8,2 13,9 10 1,3 

ʉʠʣʴʥʦ-ʃʠʉ (3) 50,6 0,49 22,44 3,61 0,42 2,78 4,06 8,5 6,7 13 0,5 

 

ʇʨʠʤʝʯʘʥʠʝ: ʇʃʉ ï ʧʩʝʚʜʦʣʝʡʮʠʪʦʚʳʝ ʩʠʝʥʠʪʳ; ʂʇʃʉ ï 

ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʩʝʚʜʦʣʝʡʮʠʪʦʚʳʡ ʩʠʝʥʠʪ; ʃʠʉ ï 

ʣʠʙʝʥʝʨʠʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʝʥʠʪʳ; n ï ʯʠʩʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʙ. 

ʉʦʜʝʨʞʘʥʠʷ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʦʤ ʈʌɸ 

(ʘʥʘʣʠʪʠʢ ʅ.ɻ. ʂʘʨʤʘʥʦʚʘ), Au ʠ Ag ïʩʧʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʚ ʀɻʄ ʉʆ ʈɸʅ (ʘʥʘʣʠʪʠʢ ɺ.ʅ. ʀʣʴʠʥʘ). 

 

ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʩʦʜʝʨʞʘʥʠʷ Au ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʧʩʝʚʜʦʣʝʡʮʠʪʦʚʳʭ ʩʠʝʥʠʪʦʚ ʠ ʩʠʣʴʥʦ ʣʠʙʝʥʝʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʝʥʠʪʦʚ 

(3,7 ʠ 6,8 ppm). ʇʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʷ Ag ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʣʠʙʝʥʝʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʝʥʠʪʘʭ ʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʅʘʤʝʯʘʝʪʩʷ 

ʚʦʟʨʘʩʪʘʥʠʝ ʩʦʜʝʨʞʘʥʠʡ Au ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ SiO2, Al2O3, Na2O ʚ 

ʧʦʨʦʜʘʭ. ʀʟʤʝʥʝʥʠʷ Au/Ag ʦʪʥʦʰʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ ʟʦʣʦʪʘ ʚ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜʘʭ. ʀʟ ʨʠʩʯʦʨʨʠʪʦʚ 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʯʘʩʪʠʮʳ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ, ʚ ʚʠʜʝ ʠʟʦʤʝʪʨʠʯʥʳʭ (10-20 

ʤʢʤ) ʠ ʫʜʣʠʥʝʥʥʳʭ (ʜʦ 100 ʤʢʤ) ʪʦʥʢʠʭ ʧʣʘʩʪʠʥʦʢ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 

ʯʘʩʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2 ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʝʜʠʥʝʥʠʷʤ 

Au0.91Ag0.09 ï Au0.78Ag0.22. ɿʦʣʦʪʠʥʳ ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʢʣʶʯʝʥʠʡ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ (ʊʘʙʣʠʮʘ 3). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʟʦʣʦʪʘ ʚ ʱʝʣʦʯʥʳʭ 

ʧʦʨʦʜʘʭ ʤʘʩʩʠʚʘ ɹʦʛʜʦ. ʉʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʠʤʝʝʪ ʤʦʨʬʦʣʦʛʠʶ ʠ ʩʦʩʪʘʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʦʣʦʪʫ çʫʜʞʠʥʩʢʦʛʦè ʪʠʧʘ. 
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ʊʘʙʣʠʮʘ 2 

ʉʦʩʪʘʚ (ʤʘʩʩ.%) ʩʘʤʦʨʦʜʥʦʛʦ Au ʠʟ ʨʠʩʯʦʨʨʠʪʘ ʤʘʩʩʠʚʘ ɹʦʛʜʦ 

Au Ag Total Form Au Ag Total Formulae 

94,78 5,02 99,80 Au0.91Ag0.09 94,45 5,26 99,71 Au0.91Ag0.09 

94,72 5,10 99,81 Au0.91Ag0.09 92,24 4,72 96,96 Au0.91Ag0.09 

88,8 11,3 100,1 Au0.81Ag0.19 87,23 12,98 100,21 Au0.79Ag0.21 

85,95 13,21 99,15 Au0.78Ag0.22 86,3 10,96 97,27 Au0.81Ag0.19 

 

ʊʘʙʣʠʮʘ 3 

ʉʦʩʪʘʚ (ʤʘʩʩ.%) ʚʢʣʶʯʝʥʠʡ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʚ ʩʘʤʦʨʦʜʥʦʤ Au ʠʟ 

ʨʠʩʯʦʨʨʠʪʘ (ɹʦʛ-18, ʩʢʚ. 3257.5) ʤʘʩʩʠʚʘ ɹʦʛʜʦ 

ˉ SiO2 Al 2O3 FeO CaO Na2O K2O Total 

1 65,62 20,22 1,04 0,60 12,25 0,26 99,99 

2 64,25 19,63 0,58 0,93 8,65 5,96 100,00 

3 64,44 19,47 0,37 0,00 7,02 8,70 100,00 

 

3. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʈʌʌʀ (ʛʨʘʥʪ 05ï18ï70109_ɸʨʢʪʠʢʘ) ʠ 

ʄʠʥʆʙʨʘʟʦʚʘʥʠʷ ʠ ʅʘʫʢʠ ʈʌ ʧʦ ʛʦʩʟʘʜʘʥʠʶ ʀɻʄ ʉʆ ʈɸʅ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʎʂʇ ʄʥʦʛʦʵʣʝʤʝʥʪʥʳʭ ʠ ʠʟʦʪʦʧʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʆ ʈɸʅ. 
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[2] Nikiforova Z.S., Gerasimov B.B. and Tulaeva E. G. // Lithology and 

Mineral Resources, 2011, no. 1, p. 21ï35.  

[3] Okrugin A.V., Okhlopkov S.S. and Grakhanov S.A. // 
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TYPOCHEMICAL FEATURES OF NATIVE GOLD FROM 

PLACERS OF EVOTINSKII URANIUM -GOLD ORE 

DISTRICT (ALDAN SHIELD)  
Anatolii Zhuravlev, Alexandr Okrugin, Alexsey Ivanov, Evgeniy Loskutov, 

Alexandr Kravchenko, Michil Ivanov, Maria Zhelonkina 

Diamond and Precious Metals Geology Institute, Siberian Branch, Russian 

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

 

Annotation. The typochemical features of native gold from 

placers of the Evotinsky uranium-gold ore district are considered. 

The fineness of native gold in these placers varies from medium 

to predominantly high and very high. By fineness, this gold 

occupy an intermediate position between the studied earlier 

preciuos metal from the exploited placers of the r. Bol. Kuranakh, 

r. Seligdar and P. Pinigin ore deposit. Such distribution of gold 

fineness in the r. Small Nimnir and r. Legleger may indicate the 

presence in the area different ore sources - similar to the P. 

Pinigin deposit and to the widespread and well-known Mesozoic 

types of the Central Aldan ore district. Another type of ore 

deposit with independent geochemical specialization also we can 

suppose as a source of gold for these placers. 

 

1. ɺʚʝʜʝʥʠʝ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʠʧʦʤʦʨʬʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ ʠʟ 

ʨʦʩʩʳʧʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʅʠʤʥʳʨʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʚ 

ʧʨʝʜʝʣʘʭ ʩʝʚʝʨʥʦʛʦ ʬʣʘʥʛʘ ʕʚʦʪʠʥʩʢʦʛʦ ʫʨʘʥ-ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʨʘʡʦʥʘ. 

ɼʘʥʥʘʷ ʧʣʦʱʘʜʴ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʢʦʨʝʥʥʦʡ ʟʦʣʦʪʦʥʦʩʥʦʩʪʠ, ʙʳʣʠ ʦʪʢʨʳʪʳ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʠʤ. 

ʇ. ʇʠʥʠʛʠʥʘ, ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ɹʨʠʚʘʩ ʠ ʜʨʫʛʠʝ, ʦʜʥʘʢʦ ʠʩʪʦʯʥʠʢʠ ʜʣʷ 

ʤʥʦʛʠʭ ʨʦʩʩʳʧʝʡ ʟʦʣʦʪʘ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝ ʙʳʣʠ. ɺ ʜʘʥʥʦʤ 

ʩʦʦʙʱʝʥʠʠ ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʪʠʧʳ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ 

ʪʘʢʠʭ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʨʦʩʩʳʧʝʧʨʦʷʚʣʝʥʠʡ (ʨʠʩʫʥʦʢ 1).   
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʟʫʯʝʥʥʳʭ Pt-Au ʨʦʩʩʳʧʥʳʭ ʠ ʢʦʨʝʥʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʛʠʩʪʦʛʨʘʤʤʘʤʠ ʧʨʦʙʥʦʩʪʠ ʟʦʣʦʪʘ. ɿʚʝʟʜʦʯʢʘʤʠ 

ʧʦʢʘʟʘʥʳ ʨʦʩʩʳʧʝʧʨʦʷʚʣʝʥʠʷ: 1 ï ʄʘʢʳʣʛʘʥʩʢʦʝ, 2-6 ï ʨ. ʊʠʤʧʪʦʥ; 

ʨʦʩʩʳʧʠ: 7 ï ʨʫʯ. ʊʠʪ, 8 ï ʨ. ɹʦʣ. ʂʫʨʘʥʘʭ, 9 ï ʨ. ʉʝʣʠʛʜʘʨ, 10 ï ʨ. ʗʢʦʢʠʪ, 

11 ï ʨ. ʄʝʜʚʝʜʝʚʢʘ, 12 ï ʨ. ʄʘʣ. ʅʠʤʥʳʨ, 13 ï ʨ. ʋʣ. ʃʝʛʣʝʛʝʨ, 14 ï ʨʫʯ. 

ɽʣʦʚʳʡ. ʂʦʨʝʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ: ʀʥ ï ʀʥʘʛʣʠʥʩʢʠʡ ʤʘʩʩʠʚ ʩ ʨʦʩʩʳʧʴʶ 

ʧʣʘʪʠʥʳ, ʄʇ ï ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʠʤ. ʇ. ʇʠʥʠʛʠʥʘ ʩ Au-ʩʦʜʝʨʞʘʱʠʤʠ 

ʩʫʣʴʬʠʜʥʳʤʠ ʨʫʜʘʤʠ, ʄʄ ï ʄʝʜʚʝʜʝʚʩʢʠʡ ʤʘʩʩʠʚ, ɽʄ ï ʕʚʦʪʠʥʩʢʠʡ 

ʤʘʩʩʠʚ. ʅʦʤʝʨʘ ʥʘ ʛʠʩʪʦʛʨʘʤʤʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʥʦʤʝʨʘʤ 

ʨʦʩʩʳʧʝʡ. ʐʪʨʠʭʦʚʦʡ ʣʠʥʠʝʡ ʦʢʦʥʪʫʨʝʥʳ ʛʨʘʥʠʮʳ ʨʫʜʥʳʭ ʧʦʣʝʡ ʧʦ [1]: 

ʂ ï ʂʫʨʘʥʘʭʩʢʠʡ, ʈ ï ʈʷʙʠʥʦʚʩʢʠʡ, ʃ ï ʃʝʙʝʜʠʥʩʢʠʡ, ʕ ï ʕʣʴʢʦʥʩʢʠʡ. 

 

2. ʊʠʧʦʤʦʨʬʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ 

ʉʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʨ. ʄʘʣʳʡ ʅʠʤʥʳʨ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫʜʣʠʥʝʥʥʳʤʠ, 

ʠʟʦʤʝʪʨʠʯʥʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ ʩ ʭʦʨʦʰʝʡ ʠ ʩʨʝʜʥʝʡ ʦʢʘʪʘʥʥʦʩʪʴʶ 

ʨʘʟʤʝʨʘʤʠ 0,1-0,3 ʤʤ, ʨʝʜʢʦ ʜʦ 0,8 ʤʤ. ʇʨʦʙʥʦʩʪʴ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ ʧʦ 

ʜʘʥʥʳʤ ʤʠʢʨʦʟʦʥʜʦʚʦʛʦ ʘʥʘʣʠʟʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 840 ʜʦ 1000 ă, ʚ ʩʨʝʜʥʝʤ 

942 ă. ɺ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ ʧʨʠʤʝʩʝʡ ʧʨʠʩʫʪʩʪʚʫʶʪ Cu ʜʦ 0,28% ʠ Hg 

ʜʦ 0,17%. ɿʦʣʦʪʦ ʨ. ʄʝʜʚʝʜʝʚʢʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚ ʨ. 
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ʄʘʣʳʡ ʅʠʤʥʳʨ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʳʜʝʣʝʥʠʡ 

ʠʟʦʤʝʪʨʠʯʥʦʡ, ʫʧʣʦʱʝʥʥʦʡ ʠ ʪʘʙʣʠʪʯʘʪʦʡ ʬʦʨʤ. ʇʨʦʙʥʦʩʪʴ ʚʘʨʴʠʨʫʝʪ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 846 ʜʦ 1000 ă, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 955 ă. ʉʦʜʝʨʞʘʥʠʝ 

ʧʨʠʤʝʩʝʡ Cu ʠ Hg ʜʦʩʪʠʛʘʝʪ 0,25% ʠ 0,15% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʨʫʯ. 

ɽʣʦʚʳʡ ʫʩʪʘʥʦʚʣʝʥ ʝʜʠʥʠʯʥʳʡ ʟʥʘʢ ʟʦʣʦʪʘ ʢʨʶʯʢʦʚʘʪʦʡ ʬʦʨʤʳ ʨʘʟʤʝʨʦʤ 

0,3 ʤʤ. ʇʨʦʙʥʦʩʪʴ ʟʦʣʦʪʘ 734 ă, ʵʣʝʤʝʥʪʳ-ʧʨʠʤʝʩʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

ʧʨʝʜʝʣʘʭ ʦʙʥʘʨʫʞʝʥʠʷ ʤʠʢʨʦʟʦʥʜʦʚʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʨʦʩʩʳʧʠ ʋʣʘʭʘʥ 

ʃʝʛʣʝʛʝʨ ʟʦʣʦʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʝʜʠʥʠʯʥʳʤʠ ʩʨʝʜʥʝ ʠ ʭʦʨʦʰʦ 

ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʫʜʣʠʥʝʥʥʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ ʨʘʟʤʝʨʦʤ 0,1-0,4 ʤʤ. 

ʇʨʦʙʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 814 ʜʦ 1000ă, ʚ ʩʨʝʜʥʝʤ 941 ă. 

ʄʠʢʨʦʟʦʥʜʦʚʳʤ ʘʥʘʣʠʟʦʤ ʦʧʨʝʜʝʣʝʥʳ ʵʣʝʤʝʥʪʳ ʧʨʠʤʝʩʠ Cu ʠ Hg. ɺ 

ʦʜʥʦʤ ʟʝʨʥʝ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ Cu ʩʦʩʪʘʚʣʷʶʱʝʝ 0,49%. 

ʇʨʠʤʝʩʴ Hg ʥʝ ʧʨʝʚʳʰʘʝʪ 0,16%.  

 

3. ʆʙʩʫʞʜʝʥʠʝ 

ɿʦʣʦʪʦ ʩʨʝʜʥʝʡ ʠ ʥʠʟʢʦʡ ʧʨʦʙʥʦʩʪʠ ʠʟʫʯʝʥʦ ʥʘʤʠ ʚ ʨʦʩʩʳʧʷʭ ʨʝʢ 

ʉʝʣʠʛʜʘʨ ʠ ɹʦʣʴʰʦʡ ʂʫʨʘʥʘʭ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚʙʣʠʟʠ ʢʨʫʧʥʳʭ 

ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢʫʨʘʥʘʭʩʢʦʛʦ ʠ ʣʝʙʝʜʠʥʩʢʦʛʦ ʪʠʧʦʚ 

ʤʝʟʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʊʘʢʞʝ ʧʦʜʦʙʥʦʝ ʟʦʣʦʪʦ ʩ ʧʨʠʤʝʩʴʶ Cu ʜʦ 0,2% 

ʦʪʤʝʯʘʣʦʩʴ ʚ ʨʫʜʘʭ ʈʷʙʠʥʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [2]. ɿʦʣʦʪʦ ʚʝʩʴʤʘ 

ʚʳʩʦʢʦʡ ʧʨʦʙʥʦʩʪʠ ʠʟʚʝʩʪʥʦ ʚ ʩʫʣʴʬʠʜʥʦ-ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʘʭ ʚ 

ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʤʝʪʘʙʘʟʠʪʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤ. ʇ. ʇʠʥʠʛʠʥʘ [3]. 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʨʘʥʝʝ ʨʘʙʦʪʘʤ [4] ʥʘ ʜʘʥʥʦʡ ʧʣʦʱʘʜʠ ʧʨʦʭʦʜʠʪ 

ʪʨʠ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ, ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ 

ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ. ʅʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʛʦ 

ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʦ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ɹʨʠʚʘʩ, ʢʦʪʦʨʦʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʫʟʣʘʤ 

ʧʝʨʝʩʝʯʝʥʠʷ ʜʠʘʛʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʩ ʤʝʨʠʜʠʦʥʘʣʴʥʳʤʠ. ʇʦʜʦʙʥʦʝ 

ʧʝʨʝʩʝʯʝʥʠʝ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʄʝʜʚʝʜʝʚʢʘ. 

ɺʦʟʤʦʞʥʦ, ʜʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʷʚʣʷʶʪʩʷ ʧʠʪʘʶʱʠʤʠ ʜʣʷ 

ʨʦʩʩʳʧʝʧʨʦʷʚʣʝʥʠʷ ʨ. ʄʝʜʚʝʜʝʚʢʘ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʯʘʩʪʠʯʥʦ 

ʩʥʘʙʞʘʝʪ ʙʣʘʛʦʨʦʜʥʳʤ ʤʝʪʘʣʣʦʤ ʨ. ʄʘʣʳʡ ʅʠʤʥʳʨ. ʇʨʠʩʫʪʩʪʚʠʝ 

ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʠʟʢʦʧʨʦʙʥʦʛʦ ʟʦʣʦʪʘ ʚ ʨʫʩʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʨ. 

ʄʘʣʳʡ ʅʠʤʥʳʨ ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʩʪʫʧʣʝʥʠʝʤ ʧʦʩʣʝʜʥʝʛʦ ʠʟ 

ʨʦʩʩʳʧʝʧʨʦʷʚʣʝʥʠʷ ʨʫʯ. ɽʣʦʚʳʡ.  

 

4. ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʦʩʩʳʧʝʧʨʦʷʚʣʝʥʠʷʭ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʝʪʘʣʣʦʤ ʨʘʟʣʠʯʥʦʡ ʧʨʦʙʥʦʩʪʠ - ʦʪ ʩʨʝʜʥʝʧʨʦʙʥʦʛʦ ʜʦ 
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ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʚʳʩʦʢʦ- ʠ ʚʝʩʴʤʘ ʚʳʩʦʢʦʧʨʦʙʥʦʛʦ. ʆʥʠ ʧʦ ʧʨʦʙʥʦʩʪʠ 

ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʙʣʘʛʦʨʦʜʥʳʤ ʤʝʪʘʣʣʦʤ, 

ʠʟʫʯʝʥʥʳʤ ʥʘʤʠ ʨʘʥʝʝ ʠʟ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʨʦʩʩʳʧʝʡ ʨʝʢ ɹʦʣ. ʂʫʨʘʥʘʭ ʠ 

ʉʝʣʠʛʜʘʨ, ʜʨʝʥʠʨʫʶʱʠʭ ʨʫʜʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʃʝʙʝʜʠʥʩʢʦʛʦ ʠ 

ʂʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʦʚ (ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʩʨʝʜʥʝʧʨʦʙʥʳʤ ʟʦʣʦʪʦʤ) ʠ ʠʟ 

ʨʫʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤ. ʇ. ʇʠʥʠʛʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʚʝʩʴʤʘ 

ʚʳʩʦʢʦʧʨʦʙʥʳʤ ʤʝʪʘʣʣʦʤ. ʇʦʜʦʙʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʙʥʦʩʪʠ ʟʦʣʦʪʘ 

ʚʝʨʭʦʚʴʝʚ ʨʝʢ ʄʘʣʳʡ ʅʠʤʥʳʨ ʠ ʃʝʛʣʝʛʝʨ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʜʚʫʭ ʨʘʟʥʳʭ ʨʫʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ - ʧʦʜʦʙʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʶ ʠʤ. ʇ. ʇʠʥʠʛʠʥʘ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ 

ʠʟʚʝʩʪʥʳʤ ʤʝʟʦʟʦʡʩʢʠʤ ʪʠʧʘʤ ʎʝʥʪʨʘʣʴʥʦ ɸʣʜʘʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʦ ʪʦʤ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ 

ʟʦʣʦʪʘ ʵʪʠʭ ʨʦʩʩʳʧʝʧʨʦʷʚʣʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʜʨʫʛʦʡ ʪʠʧ ʢʦʨʝʥʥʦʛʦ 

ʧʨʦʷʚʣʝʥʠʷ ʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ. ɼʣʷ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪʩʷ ʜʘʣʴʥʝʡʰʠʝ ʪʦʧʦʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʩ ʮʝʣʴʶ ʩʙʦʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 

5. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ, 

ʧʨʦʝʢʪ ʅʀʈ ˉ0381-2019-0004. 
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ʅɽʀɿɺɽʉʊʅʓʁ ʉʋʃʔʌɸʊ-ɸʈʉɽʅɸʊ-ʌʆʉʌɸʊ  

Al ʠ Fe ʀɿ ʄɽʉʊʆʈʆɾɼɽʅʀʗ ʍɸʅɻɸʃɸʉ 

(ɺʆʉʊʆʏʅɸʗ ʗʂʋʊʀʗ) 
ʅʘʜʝʞʜʘ ɿʘʷʢʠʥʘ, ʄʘʢʩʠʤ ʂʫʜʨʠʥ, ɺʘʣʝʨʠʡ ʌʨʠʜʦʚʩʢʠʡ 

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ, 

677000, ʈʦʩʩʠʷ, ʛ.ʗʢʫʪʩʢ, ʧʨ-ʪ ʃʝʥʠʥʘ, 39 

 

UNKNOWN SULPHATE -ARSENATE-PHOSPHATE  

Al AND Fe FROM KHANGALAS DEPOSIT  

(EAST YAKUTIA)  
Nadezhda Zayakina, Maksim Kudrin, Valery Fridovsky 

Diamond and Precious Metals Geology Institute, Siberian Branch, Russian 

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

Annotation. Rare sulfates and arsenates: scorodite, kankite, 

amaranthite, bukovskyite, pitticite and unknown sulfate-arsenate-

phosphate Al, Fe were detected by X-ray phase analysis in the 

study of hypergene minerals from the Khangalas deposit (East 

Yakutia). An unknown mineral was investigated by electron 

scanning microscopy, IR spectroscopy, DTA-DTG analysis, the 

chemical composition was determined, and an empirical formula 

is proposed.  

 

1. ɺʚʝʜʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘ 

ʟʦʣʦʪʦʨʫʜʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʍʘʥʛʘʣʘʩ ʧʦʢʘʟʘʣʠ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ 

ʛʠʧʝʨʛʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ [1, 2]. ʋʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʠʥʝʨʘʣʳ: 

ʩʫʣʴʬʘʪʳ ï ʛʠʧʩ, ʷʨʦʟʠʪ, ʘʤʘʨʘʥʪʠʪ, ʛʠʜʨʦʦʢʠʩʣʳ ï ʛʝʪʠʪ, ʘʨʩʝʥʘʪʳ ï 

ʩʢʦʨʦʜʠʪ, ʢʘʥʴʢʠʪ, ʧʠʪʪʠʮʠʪ, ʩʫʣʴʬʦʘʨʩʝʥʘʪ ï ʙʫʢʦʚʩʢʠʠʪ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʩʪʨʝʯʝʥʳ ʥʝʠʟʚʝʩʪʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʬʘʟʳ. ɸʨʩʝʥʘʪʳ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʧʨʠʚʣʝʢʘʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʨʘʟʣʦʞʝʥʠʝʤ ʵʪʠʭ ʤʠʥʝʨʘʣʦʚ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʧʝʨʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʧʦʨʦʜʳ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʠ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [3]. ɺ ʟʦʥʝ 

ʛʠʧʝʨʛʝʥʝʟʘ ʘʨʩʝʥʘʪʳ ʥʝ ʦʙʨʘʟʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʨʝʜʢʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʤʦʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʯʘʱʝ ʚ ʩʤʝʩʷʭ ʩ ʜʨʫʛʠʤʠ 



211 

 

ʤʠʥʝʨʘʣʘʤʠ. ɸʨʩʝʥʘʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʢʦʨʦʜʠʪ, ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 

ʧʨʦʜʫʢʪʦʤ ʦʢʠʩʣʝʥʠʷ ʘʨʩʝʥʦʧʠʨʠʪʘ ʠ ʚ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʟʦʥʳ 

ʦʢʠʩʣʝʥʠʷ ʣʠʤʦʥʠʪʠʟʠʨʫʝʪʩʷ ʠʣʠ ʟʘʤʝʱʘʝʪʩʷ ʧʠʪʪʠʮʠʪʦʤ [4].  

ʀʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʚʳʧʦʣʥʝʥʦ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ 

ʘʥʘʣʠʟʘ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨʝ D2 PHASER, ʩʲʝʤʢʘ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 

CuKŬ ʠʟʣʫʯʝʥʠʠ, ʥʘʧʨʷʞʝʥʠʠ ʪʨʫʙʢʠ 30 ʢɺ ʠ ʩʠʣʝ ʪʦʢʘ 10 ʤɸ ʚ ʠʥʪʝʨʚʘʣʝ 

4,5ï65ę (2ɗę), ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʘʟʫ ʜʘʥʥʳʭ PDF-2. ʇʨʝʧʘʨʘʪʳ ʛʦʪʦʚʠʣʠʩʴ ʠʟ 

ʧʦʨʦʰʢʦʚʳʭ ʧʨʦʙ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʝʠʟʚʝʩʪʥʦʛʦ ʤʠʥʝʨʘʣʘ ʦʧʨʝʜʝʣʝʥ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʦʢʨʳʤ ʤʝʪʦʜʦʤ (ʘʥʘʣʠʪʠʢ ɻʘʣʝʥʯʠʢʦʚʘ ʃ.ʊ.) ʠ ʥʘ 

ʵʣʝʢʪʨʦʥʥʦʤ ʩʢʘʥʠʨʫʶʱʝʤ ʤʠʢʨʦʩʢʦʧʝ JEOL JSM-6480LV ʩ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʜʠʩʧʝʨʩʠʦʥʥʳʤ ʩʧʝʢʪʨʦʤʝʪʨʦʤ Energy 350 Oxford (20 ʢɺ, 

1 ʥɸ, ʜʠʘʤʝʪʨ ʧʫʯʢʘ 1 ʤʢʤ) (ʘʥʘʣʠʪʠʢ ʇʦʧʦʚʘ ʉ.ʂ.).  

 

2. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ 

ʆʙʲʝʢʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣ ʦʙʨʘʟʝʮ (ʍ-18-17), ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʘʛʨʝʛʘʪʘ ʦʙʣʦʤʢʦʚ ʞʝʣʪʦʚʘʪʦ-ʙʝʣʦʛʦ ʠ ʞʝʣʪʦʚʘʪʦ-ʟʝʣʝʥʦʚʘʪʦʛʦ 

ʦʪʪʝʥʢʦʚ, ʦʪʦʙʨʘʥʥʳʡ ʚ ʚʠʩʷʯʝʤ ʢʨʳʣʝ ʨʫʜʥʦʡ ʟʦʥʳ ʎʝʥʪʨʘʣʴʥʘʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʘʥʛʘʣʘʩ. ʆʙʣʦʤʢʠ ʟʘʧʦʣʥʷʶʪ ʪʨʝʱʠʥʫ ʚ ʩʝʨʠʮʠʪ-ʭʣʦʨʠʪ-

ʢʚʘʨʮʝʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʩ ʘʨʩʝʥʦʧʠʨʠʪʦʤ ʠ ʧʠʨʠʪʦʤ (ʨʠʩʫʥʦʢ 2ɸ). ɺ 

ʦʙʣʦʤʢʘʭ ʞʝʣʪʦʚʘʪʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʘʨʩʝʥʘʪʳ: ʩʢʦʨʦʜʠʪ FeAsO4Ŀ2H2O, ʢʘʥʴʢʠʪ FeAsO4Ŀ3,5H2O, ʠ 

ʩʫʣʴʬʦʘʨʩʝʥʘʪ Fe2(AsO4)(SO4)(OH)Ŀ7H2O ʙʫʢʦʚʩʢʠʠʪ (ʨʠʩʫʥʦʢ 2ɹ). 

ʂʘʥʴʢʠʪ ʥʘʭʦʜʠʪʩʷ ʚ ʩʤʝʩʠ ʩ ʙʫʢʦʚʩʢʠʠʪʦʤ, ʚʳʜʝʣʠʪʴ ʤʠʥʝʨʘʣʳ ʚ ʚʠʜʝ 

ʤʦʥʦʬʨʘʢʮʠʡ ʥʝ ʫʜʘʣʦʩʴ. ʈʝʥʪʛʝʥʦʛʨʘʤʤʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʂʘʥʴʢʠʪ ʠ ʙʫʢʦʚʩʢʠʠʪ ʦʪʥʦʩʷʪʩʷ ʢ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʠʤ ʤʠʥʝʨʘʣʘʤ.  

ɼʣʷ ʦʙʣʦʤʢʦʚ ʞʝʣʪʦʚʘʪʦ-ʙʝʣʦʛʦ ʮʚʝʪʘ, ʦʪʦʙʨʘʥʥʳʭ ʧʦʜ ʙʠʥʦʢʫʣʷʨʥʳʤ 

ʤʠʢʨʦʩʢʦʧʦʤ, ʧʦʣʫʯʝʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘ, ʘʥʘʣʦʛʦʚ ʢʦʪʦʨʦʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʥʝ ʥʘʡʜʝʥʦ (ʨʠʩʫʥʦʢ 3). ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʳ ʥʘ ʩʢʘʥʠʨʫʶʱʝʤ 

ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʠ ʧʦʚʪʦʨʥʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʥʪʛʝʥʦʛʨʘʤʤʳ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʠʥʝʨʘʣ ʧʨʘʢʪʠʯʝʩʢʠ ʤʦʥʦʤʠʥʝʨʘʣʴʥʳʡ, ʦʯʝʥʴ ʨʝʜʢʦ ʥʘ 

ʨʝʥʪʛʝʥʦʛʨʘʤʤʘʭ ʬʠʢʩʠʨʫʶʪʩʷ ʩʣʝʜʳ ʢʚʘʨʮʘ. ʄʠʥʝʨʘʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʤʘʩʩʠʚʥʦʡ ʪʝʢʩʪʫʨʦʡ, ʪʦʥʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʩʦʩʪʦʠʪ ʠʟ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʨʦʩʪʢʦʚ ʪʦʥʢʠʭ ʠʛʦʣʴʯʘʪʳʭ ʢʨʠʩʪʘʣʣʦʚ ʪʦʣʱʠʥʦʡ ʜʦʣʠ 

ʤʢʤ, ʜʣʠʥʦʡ ʜʦ 10 ʤʢʤ (ʨʠʩʫʥʦʢ 2ɺ).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʝʨʘʣ ʷʚʣʷʝʪʩʷ 

ʚʦʜʥʳʤ ʩʫʣʴʬʘʪ-ʘʨʩʝʥʘʪ-ʬʦʩʬʘʪʦʤ Fe ʠ Al. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 

ʘʥʘʣʠʟʝ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʩʢʘʥʠʨʫʶʱʝʤ ʤʠʢʨʦʩʢʦʧʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʫʯʘʩʪʢʠ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ Fe ʠ Al, ʪ.ʝ. ʥʝ ʠʩʢʣʶʯʘʶʪʩʷ 
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ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʝ ʠʟʦʤʦʨʬʥʳʝ ʟʘʤʝʱʝʥʠʷ ʤʝʞʜʫ ʵʪʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ 

ʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʯʠʩʪʳʭ Fe ʠ Al ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ.  

 

 
ʈʠʩʫʥʦʢ 1. ʈʝʥʛʝʥʦʛʨʘʤʤʘ ʩʤʝʩʠ ʢʘʥʴʢʠʪʘ ʠ ʙʫʢʦʚʩʢʠʠʪʘ ʩ ʥʝʙʦʣʴʰʦʡ 

ʧʨʠʤʝʩʴʶ ʢʚʘʨʮʘ. 

 

 
ʈʠʩʫʥʦʢ 2. ʅʝʠʟʚʝʩʪʥʳʡ ʤʠʥʝʨʘʣ: ɸ ï ʚ ʦʙʥʘʞʝʥʠʠ, ɹ ï ʚ ʰʪʫʬʝ, ɺ ï SEM 

ʠʟʦʙʨʘʞʝʥʠʝ. 

 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʱʘʷ ʬʦʨʤʫʣʘ ʩʣʝʜʫʶʱʘʷ: 

(Fe,Al )2(SO4)[(As,P)O4](OH)ĿnH2O, ʛʜʝ n=4ï5. ɸʥʘʣʦʛʦʚ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʥʝ ʥʘʡʜʝʥʦ. ʈʘʟʤʝʨ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ ʥʝ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʘʪʴ ʩ ʦʪʜʝʣʴʥʳʤʠ ʤʦʥʦʢʨʠʩʪʘʣʣʘʤʠ. ɼʣʷ ʦʙʨʘʟʮʘ 



213 

 

ʧʦʣʫʯʝʥ ʀʂ-ʩʧʝʢʪʨ, ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʠʥʝʨʘʣʘ ʤʝʪʦʜʦʤ ɼʊɸ-

ɼʊɻ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʠʭ ʘʥʘʣʠʟʦʚ ʤʠʥʝʨʘʣ ʦʢʘʟʘʣʩʷ ʠʥʜʠʚʠʜʫʘʣʝʥ, 

ʘʥʘʣʦʛʦʚ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʪʘʢʞʝ ʥʝ ʥʘʡʜʝʥʦ.  

 

 
ʈʠʩʫʥʦʢ 3. ʈʝʥʪʛʝʥʦʛʨʘʤʤʘ ʥʝʠʟʚʝʩʪʥʦʛʦ ʩʫʣʴʬʘʪ-ʘʨʩʝʥʘʪ-ʬʦʩʬʘʪʘ Fe, Al .  

 

3. ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʦ ʜʘʪʴ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ 

(ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʦʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʣʦʪʥʦʩʪʴ, 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ) ʥʘʡʜʝʥʥʦʛʦ ʩʣʦʞʥʦʛʦ ʩʫʣʴʬʘʪ-ʘʨʩʝʥʘʪ-

ʬʦʩʬʘʪʘ Al ʠ Fe. ʈʘʙʦʪʘ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ. 

ʋʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʠ ʦʢʠʩʣʝʥʥʳʭ ʨʫʜ ʗʢʫʪʠʠ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʠʜʦʚ. 

ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʷʪ ʩʦʪʨʫʜʥʠʢʦʚ ʠʥʩʪʠʪʫʪʘ ʃ.ʊ. ɻʘʣʝʥʯʠʢʦʚʫ, ʅ.ʅ. 

ɽʤʝʣʴʷʥʦʚʫ, ʊ.ʀ. ɺʘʩʠʣʴʝʚʫ ʟʘ ʧʦʤʦʱʴ ʚ ʨʘʙʦʪʝ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʣʘʥʘʤ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ ʠ ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 18-35-00336. 
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Annotation. The paper presents the results of geochemical study 

of the samples of the Nyatvinsky strata by outcrops of the 

Popovka river to determine a type of naphthides and their relation 

with the enclosing rocks. The high content of organic matter and 

bitumoids in rocks was detected. The studied samples are oils and 

malthas, methane-naphthene hydrocarbons dominate in 

hydrocarbon composition of the oils, and there is a significant 

content of phenantrenes in malthas. Alcohol-benzene resins in 

oils and malthas are highly oxidized. Widely developed oil and 

bitumen shows here up to formation of hydrocarbon pools in the 

more submerged parts of the Indigiro-Zyryansky basin may 

produce to the high generation potential of the Nyatvinsky strata, 

while it is impossible to exclude some presence of hydrocarbons 

from the underlying the Novinsky formation. 

1. ɺʚʝʜʝʥʠʝ  

ɺ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱʘʭ ʥʠʞʥʝ-ʩʨʝʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʆʤʫʣʝʚʩʢʦʛʦ ʠ ʇʨʠʢʦʣʳʤʩʢʦʛʦ ʧʦʜʥʷʪʠʡ (ʆʇʇ) ʰʠʨʦʢʦ 

ʨʘʟʚʠʪʳ ʨʘʟʣʠʯʥʳʝ ʧʦ ʤʘʩʰʪʘʙʫ ʠ ʭʘʨʘʢʪʝʨʫ ʥʝʬʪʝ- ʠ ʙʠʪʫʤʦʧʨʦʷʚʣʝʥʠʷ 

[1, 2]. ɺ ʨʷʜʝ ʨʘʙʦʪ ʧʨʠʚʦʜʠʪʩʷ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʡ ʚ 

ʨʘʡʦʥʝ ʨ. ʇʦʧʦʚʢʠ ʥʘ ʛʨʘʥʠʮʝ ʆʇʇ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʅʷʪʚʝʥʩʢʦʡ ʛʨʘʙʝʥ-ʩʠʥʢʣʠʥʘʣʠ [1, 2], ʠʭ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʥʘ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʡ. ʉ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ ʪʠʧʘ 

ʥʘʬʪʠʜʦʧʨʦʷʚʣʝʥʠʡ ʠ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʚʤʝʱʘʶʱʠʤʠ 

ʧʦʨʦʜʘʤʠ ʚʳʧʦʣʥʝʥʦ ʛʝʦʭʠʤʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʧʨʦʙ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʙʠʪʫʤʦʧʨʦʷʚʣʝʥʠʡ (ʥʷʪʚʠʥʩʢʘʷ ʪʦʣʱʘ, ʩʨʝʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ, ʨ. ʇʦʧʦʚʢʘ) ʩʦʚʨʝʤʝʥʥʳʤʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ.  

 

2. ʈʝʟʫʣʴʪʘʪʳ 

ʄʦʱʥʦʩʪʴ ʥʷʪʚʝʥʩʢʦʡ ʪʦʣʱʠ ʦʢʦʣʦ 100 ʤ, ʥʘʢʦʧʣʝʥʠʝ ʦʩʘʜʢʦʚ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʤʝʣʢʦʚʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʧʨʠʙʨʝʞʥʦʡ 

ʟʦʥʳ ʤʦʨʝʡ ʠ ʣʘʛʫʥ ʙʦʨʝʘʣʴʥʳʭ ʙʘʩʩʝʡʥʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 
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ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʨʝʜʳ [3]. ʀʩʭʦʜʥʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ (ʆɺ) 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʢʚʘʛʝʥʥʦʤʫ ʪʠʧʫ. ʆʙʨʘʟʮʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʸʨʥʳʤʠ 

ʛʣʠʥʠʩʪʦ-ʙʠʪʫʤʠʥʦʟʥʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ. ʇʦ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʜʦ 6% ʠ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʷʤ ʚʳʭʦʜʘ 

ʭʣʦʨʦʬʦʨʤʝʥʥʦʛʦ ʙʠʪʫʤʦʠʜʘ ʜʦ 0,219% (ʊʘʙʣʠʮʘ 1) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʜʦʤʘʥʠʢʦʠʜʥʦʤ ʪʠʧʝ ʧʦʨʦʜ ʧʦʧʦʚʢʠʥʩʢʦʡ ʩʚʠʪʳ. ʋʯʠʪʳʚʘʷ ʥʠʟʢʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʙʠʪʫʤʠʥʦʟʥʦʩʪʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʧʘʨʘʘʚʪʦʭʪʦʥʥʳʡ 

ʭʘʨʘʢʪʝʨ ʙʠʪʫʤʦʧʨʦʷʚʣʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʠ ʧʨʠʚʥʦʩ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ) ʠʟ ʥʠʞʝʣʝʞʘʱʝʡ ʥʦʚʠʥʩʢʦʡ ʩʚʠʪʳ [3].  

ʇʦ ʛʨʫʧʧʦʚʦʤʫ ʩʦʩʪʘʚʫ ʦʙʨʘʟʮʳ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʬʪʷʤ ʠ ʤʘʣʴʪʘʤ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʘʣʠʬʘʪʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ (ʊʘʙʣʠʮʘ 1). ʉʦʩʪʘʚ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʩʳʱʝʥʥʳʭ ʋɺ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʘʢʚʘʛʝʥʥʦʤʫ 

ʪʠʧʫ ʠʩʭʦʜʥʦʛʦ ʆɺ. ʆ ʜʦʩʪʘʪʦʯʥʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʆɺ, 

ʜʦʩʪʠʛʰʝʛʦ ɻʌʅ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʯ/ʯ ʨʘʚʥʳʝ 

0,95-1,01. ʇʦ ʜʘʥʥʳʤ ʀʂ-ʩʧʝʢʪʨʦʢʦʧʠʠ ʥʝʬʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʣʠʬʘʪʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʧʨʠ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʫʯʘʩʪʠʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ. ʇʦ ʪʠʧʫ ʀʂ-ʩʧʝʢʪʨʦʚ ʠ ʛʨʫʧʧʦʚʦʤʫ 

ʩʦʩʪʘʚʫ ʵʪʠ ʦʙʨʘʟʮʳ ʙʣʠʟʢʠ ʢ ʦʙʨʘʟʮʫ ʠʟ ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʷ (ʊʘʙʣʠʮʘ 1), 

ʛʝʥʝʟʠʩ ʢʦʪʦʨʦʛʦ ʩʚʷʟʳʚʘʶʪ ʩ ʆɺ ʥʠʞʝʣʝʞʘʱʝʡ ʥʦʚʠʥʩʢʦʡ ʩʚʠʪʦʡ 

ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ [1]. ɺ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʤʘʣʴʪ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ, ʘ ʚ ʠʭ ʩʦʩʪʘʚʝ ʬʝʥʘʥʪʨʝʥʦʚʳʭ ʮʠʢʣʦʚ.  

ʂʘʢ ʚ ʤʘʣʴʪʘʭ ʪʘʢ, ʠ ʥʝʬʪʷʭ ʚʳʩʦʢʘʷ ʦʢʠʩʣʝʥʥʦʩʪʴ ʩʧʠʨʪʦ-ʙʝʥʟʦʣʴʥʳʭ 

ʩʤʦʣ. ʇʦʛʣʦʱʝʥʠʝ ʢʘʨʙʦʥʠʣʴʥʳʭ ʛʨʫʧʧ - D
I
1700>1 ʫʢʘʟʳʚʘʶʪ ʥʘ ʠʤʝʚʰʠʝ 

ʤʝʩʪʦ ʧʨʦʮʝʩʩʳ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʥʘʬʪʠʜʦʚ ʚ ʟʦʥʝ ʛʠʧʝʨʛʝʥʝʟʘ. 

ɺʘʨʠʘʮʠʠ ʚ ʢʦʣʠʯʝʩʪʚʝ ʢʘʨʙʦʥʠʣʴʥʳʭ ʛʨʫʧʧ ʚ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʥʘʬʪʠʜʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʩʧʠʨʪʦʙʝʥʟʦʣʴʥʳʭ ʩʤʦʣ ʚ ʠʭ 

ʩʦʩʪʘʚʝ (ʢʦʵʬ. ʢʦʨʨʝʣʷʮʠʠ R(D
I
1700:ʢʦʣʠʯʝʩʪʚʦ ʩʧʠʨʪʦʙʝʥʟʣʴʥʳʭ 

ʩʤʦʣ)=0,75.). ʉʢʦʨʝʝ ʚʩʝʛʦ ʙʦʣʴʰʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ 

ʢʘʨʙʦʥʠʣʴʥʳʭ ʛʨʫʧʧ ʚ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʥʘʬʪʠʜʦʚ (ʊʘʙʣʠʮʘ 1) ʤʦʛʫʪ 

ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ çʥʘʣʦʞʝʥʠʷè ʥʦʚʳʭ ʧʦʜʪʦʢʦʚ 

ʣʸʛʢʠʭ ʋɺ ʠʟ ʥʠʞʝʣʝʞʘʱʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʥʘʬʪʠʜʦʧʨʦʷʚʣʝʥʠʷ, ʫʞʝ 

ʧʨʝʪʝʨʧʝʚʰʠʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʟʦʥʝ ʛʠʧʝʨʛʝʥʝʟʘ.  
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ʊʘʙʣʠʮʘ 1  

ɻʝʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʬʪʠʜʦʧʨʦʷʚʣʝʥʠʡ ʚ ʧʦʨʦʜʘʭ ʥʷʪʚʠʥʩʢʦʡ ʪʦʣʱʠ 

ʩʨʝʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʇʨʠʢʦʣʳʤʩʢʦʛʦ ʧʦʜʥʷʪʠʷ (ʦʙʥʘʞʝʥʠʷ, ʨ. ʇʦʧʦʚʢʘ) 

 

 ʇʘʨʘ-

ʤʝʪʨʳ 

  

 ʉʦʜʝʨʞʘʥʠʝ, 

% ʥʘ ʧʦʨʦʜʫ  ʉʦʜʝʨʞʘʥʠʝ, % ʥʘ ʍɹ ʋɺ-ʩʦʩʪʘʚ  ʆʪʥʦʰʝʥʠʝ    

ʉʦʨʛ. Ŭʭʙ, ɓʭʙ ,% ʤʘʩʣʘ ʩʤʦʣʳ ʘʩʬ-ʥ  r ʄ-ʅ ʅ-ɸ 

ʄʅ/ 

ʅɸ 

ʩʧ.ʙʝʥʟ/ 

ʙʝʥʟ. ʩʤ *D' 1700  

ɿʥʘʯʝʥʠʷ ʥʝʬʪʠ 

ʤʠʥ 4,97 0,047 0,88 69,2 13,4 1,3 73,7 13,5 2,80 0,51 0,10 

ʤʘʢʩ 5,55 0,219 3,94 85,3 29,4 3,6 86,5 26,3 6,41 2,12 0,27 

ʩʨʝʜʥʝʝ 5,24 0,155 2,96 77,7 20,2 2,0 80,3 19,7 4,37 1,18 0,17 

  ʤʘʣʴʪʳ 

ʤʠʥ 5,10 0,053 0,99 60,8 31,6 3,9       1,47 0,33 

ʤʘʢʩ 6,01 0,105 2,05 64,5 34,6 5,3       2,46 0,72 

ʩʨʝʜʥʝʝ 5,48 0,084 1,54 62,2 33,4 4,4 69,3 30,7 2,26 2,10 0,48 

**ʥʝʬʪʴ 

ʥʝ 

ʦʧʨ 

ʥʝ 

ʦʧʨ ʥʝ ʦʧʨ 71,2 28,3 0,5 94,1 5,9 15,9 ʥʝ ʦʧʨ ʥʝ ʦʧʨ 

 

ʆʙʦʟʥʘʯʝʥʠʷ: *D'1700=D 1700/D'1460 ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʢʘʨʙʦʥʠʣʴʥʳʭ ʛʨʫʧʧ 

**ʞʠʜʢʠʡ ʙʠʪʫʤ ʚ ʧʦʣʦʩʪʷʭ ʢʦʥʢʨʝʮʠʡ ʥʷʪʚʠʥʩʢʦʡ ʪʦʣʱʠ ʉ2
nt
, ʨ. ʇʦʧʦʚʢʘ ʚ 118 ʢʤ ʦʪ ʫʩʪʴʷ [1] 
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3. ɺʳʚʦʜʳ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʜʘʥʥʳʝ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [1, 2, 4] 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʙʠʪʫʤʠʥʦʟʥʘʷ ʥʷʪʚʠʥʩʢʘʷ ʪʦʣʱʘ ʦʙʣʘʜʘʣʘ 

ʚʳʩʦʢʠʤ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʛʝʥʝʨʠʨʦʚʘʣʘ ʞʠʜʢʠʝ ʋɺ ʠ 

ʤʦʛʣʘ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʋɺ ʜʣʷ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʭ ʙʠʪʫʤʦʧʨʦʷʚʣʝʥʠʡ ʚ 

ʥʠʞʥʝ-ʩʨʝʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʆʇʇ ʚʧʣʦʪʴ ʜʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʦʧʣʝʥʠʡ ʋɺ ʚ ʧʦʛʨʫʞʝʥʥʳʭ ʯʘʩʪʷʭ ʀʥʜʠʛʠʨʦ-

ɿʳʨʷʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʇʨʦʛʨʘʤʤʝ ʌʅʀ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʢʘʜʝʤʠʡ 

ʥʘʫʢ ʈʝʛ. ˉ ʅʀʆʂʊʈ ɸɸɸɸ-ɸ17-117040710037-1 
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Annotation. It is marked advantages of method of material 

balance: using the accuracy producers-technological 

information by calculations. But there are some problems by 

applying of this method in practice. One of these is 

determining the average reservoir pressure on all gas 

saturated layer volume, especially for low-permeable layers, 

in those deep depression funels arises around the wells. 

Authors suggested and described the procedure of correct 

determination the weighted average pressure by means of the 

isobar map and the thickness - porosity - gas saturate map of 

the gasfield. It is presented results of suggested method 

verification on real Yamal gas field. It is shown, that 

suggested algorithm rises isobar map accuracy for low-

permeable layers due to compensation of error in reservoir 

pressure determination. This, in turn, allowes essentially 

(~ 20%) make more exact gas field reserves. 

 

1. ɺʚʝʜʝʥʠʝ 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʳʭ ʟʘʧʘʩʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʲʝʤʥʳʡ ʤʝʪʦʜ 

[1, 2]. ʅʦ ʝʩʣʠ ʧʨʦʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʫʪʦʯʥʝʥʠʷ ʚʝʣʠʯʠʥ ʥʘʯʘʣʴʥʳʭ 

ʟʘʧʘʩʦʚ ʛʘʟʘ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʩʝʚʝʨʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʪʦ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝʜʫʶʱʠʝ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʦʙʲʝʤʥʳʤ ʤʝʪʦʜʦʤ 

ʥʝʨʝʜʢʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʚ ʜʚʘ ʠ ʙʦʣʝʝ ʨʘʟʘ. ɿʘ ʛʦʜʳ 

ʨʘʟʨʘʙʦʪʢʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ ʥʘʢʦʧʣʝʥ 

ʦʙʰʠʨʥʳʡ ʦʙʲʝʤ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʤʳ 

ʩʯʠʪʘʝʤ, ʯʪʦ ʜʣʷ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʛʘʟʦʚʳʭ ʟʘʣʝʞʝʡ 

ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ [3, 4]. 

ɽʛʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠ ʨʘʩʯʝʪʘʭ ʙʦʣʝʝ 

ʪʦʯʥʦʡ ʧʨʦʤʳʩʣʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʦʛʜʘ ʢʘʢ 

ʦʙʲʝʤʥʳʡ ʤʝʪʦʜ ʦʧʠʨʘʝʪʩʷ ʣʠʰʴ ʥʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʢʦʥʮʘ 20-ʛʦ - ʥʘʯʘʣʘ 21-ʛʦ ʚʝʢʦʚ 
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ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʝʜʨʘʭ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʥʘʭʦʜʷʪʩʷ 

ʢʨʫʧʥʝʡʰʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ [5], ʠ ʜʣʷ ʠʭ ʦʩʚʦʝʥʠʷ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤ ʦʧʳʪ, ʥʘʢʦʧʣʝʥʥʳʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʛʘʟʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʩʝʚʝʨʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

 

2. ʄʝʪʦʜ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ 

ʆʩʥʦʚʦʡ ʤʝʪʦʜʘ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ [4]: 

(1)                                0

0

g St

in g

p Q Tp p

Z Z K V T

ÖS Öå õ å õ
= -æ ö æ ö

Ö Öç ÷ ç ÷

, 

ʛʜʝ p/Z- ʪʝʢʫʱʝʝ ʧʨʠʚʝʜʝʥʥʦʝ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ, (p/Z)in - ʥʘʯʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ p/Z, p0 - ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ɆQg - ʥʘʢʦʧʣʝʥʥʳʡ ʦʪʙʦʨ ʛʘʟʘ 

ʢ ʪʝʢʫʱʝʤʫ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ, ʧʨʠʚʝʜʝʥʥʳʡ ʢ ʩʪʘʥʜʘʨʪʥʳʤ ʫʩʣʦʚʠʷʤ, 

TSt - ʧʣʘʩʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, T0 - ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʫʩʣʦʚʠʷʭ, Kg - ʢʦʵʬʬʠʮʠʝʥʪ ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ (ʜʦʣʠ ʝʜʠʥʠʮʳ); V- 

ʧʦʨʦʚʳʡ ʦʙʲʝʤ ʛʘʟʦʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ; Z - ʢʦʵʬ. ʩʚʝʨʭʩʞʠʤʘʝʤʦʩʪʠ 

ʛʘʟʘ. 

ʀʟ ʫʨʘʚʥʝʥʠʷ (1) ʩʣʝʜʫʝʪ ʧʨʷʤʦʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ p/Z ʦʪ ɆQg. ʅʘ 

ʵʪʦʤ ʦʩʥʦʚʘʥ ʤʝʪʦʜ ʧʦʜʩʯʝʪʘ ʟʘʧʘʩʦʚ ʛʘʟʘ (P/Z- ʘʥʘʣʠʟ). ʅʘ ʛʨʘʬʠʢ 

(ʨʠʩʫʥʦʢ 1) ʥʘʥʦʩʷʪ ʪʦʯʢʫ ʥʘʯʘʣʴʥʦʛʦ ʧʨʠʚʝʜʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ (P/z) ʚ 

ʪʦʯʢʝ ɆQg = 0, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʥʘʢʦʧʣʝʥʥʳʭ ʦʪʙʦʨʦʚ ʛʘʟʘ ʩ 

ʟʘʤʝʨʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʧʨʠʚʝʜʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʜʘʪʫ ʦʪʙʦʨʘ. ʇʦ ʵʪʠʤ ʪʦʯʢʘʤ ʩʪʨʦʷʪ ʧʨʷʤʫʶ ʣʠʥʠʶ ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ 

ʦʩʴʶ ʘʙʩʮʠʩʩ (ʩʠʥʷʷ ʣʠʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 1). ɿʥʘʯʝʥʠʝ ɆQg ʚ ʪʦʯʢʝ 

ʧʝʨʝʩʝʯʝʥʠʷ ʠ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘʧʘʩʘʤ ʛʘʟʦʚʦʡ ʟʘʣʝʞʠ. 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨ P/z ʘʥʘʣʠʟʘ 
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ʀʟʚʝʩʪʥʦ, ʦʜʥʘʢʦ, ʯʪʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʛʘʟʦʚʳʝ ʩʢʚʘʞʠʥʳ 

ʬʦʨʤʠʨʫʶʪ ʚʦʢʨʫʛ ʩʝʙʷ ʜʝʧʨʝʩʩʠʦʥʥʳʝ ʚʦʨʦʥʢʠ, ʛʣʫʙʠʥʘ ʢʦʪʦʨʳʭ ʪʝʤ 

ʙʦʣʴʰʝ, ʯʝʤ ʥʠʞʝ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʛʘʟʦʥʘʩʳʱʝʥʥʦʛʦ ʧʣʘʩʪʘ. ʇʦʵʪʦʤʫ 

ʧʨʠ ʟʘʤʝʨʝ ʜʘʚʣʝʥʠʷ ʚ ʪʘʢʠʭ ʩʢʚʘʞʠʥʘʭ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝ 

ʠʩʪʠʥʥʦʝ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟʢʦʝ ʜʘʚʣʝʥʠʝ ʚ 

ʟʦʥʝ ʦʪʙʦʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʧʘʩʳ ʛʘʟʘ ʙʫʜʫʪ ʦʧʨʝʜʝʣʝʥʳ ʩ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʦʰʠʙʢʦʡ (ʞʝʣʪʘʷ ʣʠʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 1). ʇʦʵʪʦʤʫ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʨʝʢʪʥʦʡ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʚ ʬʦʨʤʫʣʝ (1) ʥʘʜʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʜʘʚʣʝʥʠʝ ʚ ʟʦʥʝ ʦʪʙʦʨʘ, ʘ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ 

ʧʦ ʚʩʝʤʫ ʛʘʟʦʥʘʩʳʱʝʥʥʦʤʫ ʦʙʲʝʤʫ. 

 

3. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʅʘ ʨʠʩʫʥʢʝ 2 ʩʣʝʚʘ ʠʟʦʙʨʘʞʝʥʘ ʢʘʨʪʘ ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʡ ʥʝʢʦʪʦʨʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʘ ʩʧʨʘʚʘ - ʢʘʨʪʘ "ʵʬʬʝʢʪʠʚʥʳʭ ʛʘʟʦʥʘʩʳʱʝʥʥʳʭ 

ʪʦʣʱʠʥ" Hef  ʵʪʦʛʦ ʞʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʫʤʥʦʞʝʥʠʝʤ 

ʣʦʢʘʣʴʥʦʡ ʪʦʣʱʠʥʳ ʧʣʘʩʪʘ ʥʘ ʣʦʢʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʨʠʩʪʦʩʪʠ ʠ 

ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ. ʈʘʟʜʝʣʠʤ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘ N ʫʯʘʩʪʢʦʚ, ʩ 

ʧʣʦʱʘʜʷʤʠ ȹSi. ʋʤʥʦʞʘʷ ʧʣʦʱʘʜʴ i-ʛʦ ʫʯʘʩʪʢʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

Hef i, ʧʦʣʫʯʘʝʤ ʜʣʷ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ "ʵʬʬʝʢʪʠʚʥʳʡ" ʦʙʲʝʤ ʧʦʨ ȹVi, 

ʟʘʧʦʣʥʝʥʥʳʭ ʛʘʟʦʤ. ʉʫʤʤʠʨʫʷ ʚʩʝ ȹVi, ʥʘʭʦʜʠʤ ʦʙʲʝʤ ʧʦʨ ʚʩʝʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʋʤʥʦʞʘʷ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ pi ʜʘʥʥʦʛʦ i-ʛʦ ʵʣʝʤʝʥʪʘ 

ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʙʲʝʤ ȹVi, ʩʫʤʤʠʨʫʷ ʠʭ, ʠ ʜʝʣʷ ʥʘ ʩʫʤʤʘʨʥʳʡ 

"ʵʬʬʝʢʪʠʚʥʳʡ" ʦʙʲʝʤ ʧʦʨ ʚʩʝʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʥʘʭʦʜʠʤ 

ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ: 

(2)                                     
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ʈʠʩʫʥʦʢ 2. 
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4. ʇʨʦʚʝʨʢʘ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʄʝʪʦʜ ʙʳʣ ʦʧʨʦʙʦʚʘʥ ʥʘ ʦʜʥʦʤ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʗʤʘʣʘ ʥʘ ʛʘʟʦʚʦʤ 

ʧʣʘʩʪʝ ʩ ʥʠʟʢʦʡ (6.7ʤɼ) ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ. ʇʦ ʢʘʨʪʝ ʠʟʦʙʘʨ ʥʘ 

01.08.2019 ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 207.54 ʘʪʤ (73,7% ʦʪ 

ʥʘʯʘʣʴʥʦʛʦ) ʧʨʠ ʥʘʢʦʧʣʝʥʥʳʭ ʦʪʙʦʨʘʭ ʚ 32% ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʟʘʧʘʩʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʩ ʧʦʤʦʱʴʶ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʤʝʪʦʜʠʢʠ 

ʙʳʣʠ ʩʨʘʚʥʝʥʳ ʩ ʠʩʭʦʜʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, 

ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʥʘ ʪʫ ʞʝ ʜʘʪʫ 01.08.2019. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʟʘʧʘʩʳ 

ʛʘʟʘ ʧʨʝʚʳʰʘʶʪ ʠʩʭʦʜʥʫʶ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʥʘ 18.4%.  

 

5. ʈʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ 

- ʆʧʠʩʘʥ ʘʣʛʦʨʠʪʤ ʦʩʨʝʜʥʝʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʤʝʪʦʜʦʤ 

ʚʟʚʝʰʠʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʛʘʟʦʥʘʩʳʱʝʥʥʳʡ ʦʙʲʝʤ.  

- ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʢʠ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʠʟʦʙʘʨ 

ʜʣʷ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʧʣʘʩʪʦʚ ʟʘ ʩʯʝʪ ʢʦʤʧʝʥʩʘʮʠʠ ʦʰʠʙʢʠ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ (~ 20%) ʫʪʦʯʥʠʪʴ ʟʘʧʘʩʳ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 
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Annotation. The work is devoted to studying the nature of the 

Pleistocene sedimentogenesis of the southeastern coast of 

Lake Baikal using the example of the intermountain Ustô-

Barguzin Depression. Similar studies for this region were 

performed for the first time. The modern bottom of the Ustô-

Barguzin Depression is an alluvial-lake plain with swamp 

lowlands, as well as piedmont inclined terrace-shaped steps. 

Terrace formations are represented by the following levels ï 

VI (height 80-100 m, age ï Q1
2
-Q2

1
) V (50-80 m, Q2

1+2
), IV 

(25-50 m, Q2
3+4

), III (15-25 m , Q3
1
), II (9-12 m, Q

32
) and I 

(7-9 m, Q3
4
-Q4

1
). The sedimentary environment of the terrace 

complex, starting from the second half of the Lower to the 

middle of the Middle Pleistocene, in the Ust-Barguzin 

Depression was the limnic environment. From the second 
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segment of the Middle Pleistocene, the lacustrine regime of 

depression is gradually replaced by a river in the deltaic 

position of its channel. Late Pleistocene is characterized 

mainly by riverine conditions for the formation of 

sedimentary strata. The fact that the Ustô-Barguzin 

Depression Terrace Complex belongs lithologic to sand 

formations determines its high practical potential as building 

materials (silicate, building, glass sands and fine aggregates 

for heavy concrete). 

 

1. ɺʚʝʜʝʥʠʝ 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠʟʫʯʝʥʠʷ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʳ ʫʞʝ 

ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʩʪʘʶʪʩʷ ʚʘʞʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ, ʠʤʝʶʱʠʤʠ 

ʙʦʣʴʰʦʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʷʜʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʟʘʜʘʯ ʝʝ ʵʚʦʣʶʮʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʤʝʞʛʦʨʥʳʭ ʩʫʭʦʜʦʣʴʥʳʭ ʢʦʪʣʦʚʠʥ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʜʥʠʱ 

ʚʧʘʜʠʥ, ʚ ʯʘʩʪʥʦʩʪʠ ʋʩʪʴ-ɹʘʨʛʫʟʠʥʩʢʦʡ, ʚʳʧʦʣʥʝʥʘ ʤʦʱʥʳʤʠ 

ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʤʠ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʤʠ, ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʩʭʦʜʥʳʤʠ 

ʧʦʣʠʬʘʮʠʘʣʴʥʳʤʠ ʘʢʚʘʣʴʥʳʤʠ ʪʦʣʱʘʤʠ ʥʝʩʢʦʣʴʢʠʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʝʥʝʨʘʮʠʡ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʪʣʦʞʝʥʠʡ ʜʘʥʥʦʡ ʚʧʘʜʠʥʳ ʧʨʠʤʝʥʷʣʩʷ 

ʩʪʘʥʜʘʨʪʥʳʡ ʢʦʤʧʣʝʢʩ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʩʘ ʩʝʜʠʤʝʥʪʘʮʠʠ 

[1]. 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʋʩʪʴ-ɹʘʨʛʫʟʠʥʩʢʘʷ ʚʧʘʜʠʥʘ ï ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʤʦʨʬʦʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ 

ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʩʪʦʯʥʦʤʫ ʬʣʘʥʛʫ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʳ ʠ 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʦʟʝʨʘ ɹʘʡʢʘʣ. 

VI  ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ (ʅʊ) ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʝʩʢʘʤʠ ʨʘʟʣʠʯʥʦʡ 

ʢʨʫʧʥʦʩʪʠ ʟʝʨʥʘ. ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʦʩʘʜʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʟʤʝʥʯʠʚʦʡ ʩʦʨʪʠʨʦʚʢʦʡ ï ʦʪ ʩʦʚʝʨʰʝʥʥʦʡ ʜʦ 

ʧʣʦʭʦʡ. ʕʢʩʮʝʩʩ ʧʦʣʦʞʠʪʝʣʝʥ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʝʢʪʦʥʠʯʝʩʢʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʨʝʜʳ ʘʢʢʫʤʫʣʷʮʠʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ n 

ʧʨʠʥʘʜʣʝʞʠʪ ʦʙʣʘʩʪʠ ʢʘʢ ʩʤʝʰʘʥʥʦʛʦ ʣʠʤʥʦ-ʬʣʶʚʠʘʣʴʥʦʛʦ 

ʥʘʢʦʧʣʝʥʠʷ, ʪʘʢ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʘʢʚʘʣʴʥʳʭ ʪʫʨʙʫʣʝʥʪʥʳʭ ʚʦʜʦʪʦʢʦʚ ʩ 

ʩʝʟʦʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʚʦʜʥʦʩʪʠ. ʇʘʣʝʦʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʜʠʘʛʥʦʩʪʠʨʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʘʜʢʦʚ ʚ ʥʝʛʣʫʙʦʢʠʭ (2-5 ʤ) 

ʦʟʝʨʦʚʠʜʥʳʭ ʧʨʦʪʦʯʥʳʭ ʚʦʜʦʝʤʘʭ. ʇʨʠʚʥʦʩ ʩʫʙʩʪʨʘʪʘ ʧʨʦʠʩʭʦʜʠʣ ʟʘ 
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ʩʯʝʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʣʫʞʜʘʶʱʠʭ ʧʦʪʦʢʦʚ ʨʘʚʥʠʥʥʦʛʦ ʪʠʧʘ (ʯʠʩʣʦ 

ʌʨʫʜʘ, Fr¢0,1). 

ʇʷʪʘʷ ʅʊ ʚʳʧʦʣʥʝʥʘ ʩʣʦʠʩʪʳʤʠ ʘʣʝʚʨʠʪʦʚʦ-ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ 

ʧʝʩʢʘʤʠ. ʉʦʨʪʠʨʦʚʢʘ ʦʪʣʦʞʝʥʠʡ ï ʦʪ ʦʯʝʥʴ ʭʦʨʦʰʝʡ ʜʦ ʭʦʨʦʰʝʡ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ʚ ʫʤʝʨʝʥʥʦ-ʪʫʨʙʫʣʝʥʪʥʦʡ ʩʨʝʜʝ. 

ʇʣʶʩʦʚʳʝ ʟʥʘʯʝʥʠʷ ʵʢʩʮʝʩʩʘ ï ʩʚʠʜʝʪʝʣʠ ʩʪʘʙʠʣʴʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʬʦʥʘ. ʊʘʢʠʝ ʦʙʩʪʘʥʦʚʢʠ ʩʚʦʡʩʪʚʝʥʥʳ ʩʪʘʮʠʦʥʘʨʥʳʤ ʚʦʜʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘʤ (n=0,61-1,45). ɼʣʷ ʚʧʘʜʘʚʰʠʭ ʚ ʩʢʚʦʟʥʦʡ ʥʝʛʣʫʙʦʢʠʡ 

ʦʟʝʨʥʳʡ (2-6 ʤ) ʚʦʜʦʝʤ ʧʘʣʝʦʧʦʪʦʢʘʤ ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʨʘʚʥʠʥʥʳʡ ʪʠʧ 

ʨʫʩʣʘ (Fr=0,03-0,07). 

ʆʩʘʜʢʠ ʯʝʪʚʝʨʪʦʡ ʅʊ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʠ ʩʨʝʜʥʝ-

ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʩʘʤʤʠʪʘʤʠ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʪʣʦʞʝʥʠʷ ʢʘʢ ʩʦʚʝʨʰʝʥʥʦ, ʭʦʨʦʰʦ ʠ ʫʤʝʨʝʥʥʦ 

ʩʦʨʪʠʨʦʚʘʥʥʳʝ, ʵʢʩʮʝʩʩ ʧʦʣʦʞʠʪʝʣʝʥ, ʯʪʦ ʢʦʥʩʪʘʪʠʨʫʝʪ  

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ 

ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʯʠʚʦʩʪʠ (n=0,7-1,3) 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʨʝʯʥʦʡ ʩʨʝʜʝ ï 

ʙʣʫʞʜʘʶʱʠʤʠ ʚʦʜʦʪʦʢʘʤʠ ʨʘʚʥʠʥʥʦʛʦ (Fr=0,04-0,07) ʪʠʧʘ ʩ 

ʧʦʩʪʦʷʥʥʳʤʠ ʨʫʩʣʘʤʠ ʧʨʠ ʚʧʘʜʝʥʠʠ ʚ ʢʦʥʝʯʥʳʡ ʚʦʜʦʝʤ. 

ʊʨʝʪʴʷ ʅʊ ʩʣʦʞʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ- ʠ ʢʦʩʦʩʣʦʠʩʪʳʤʠ ʧʝʩʢʘʤʠ 

ʧʝʨʝʤʝʥʯʠʚʦʡ ʩʦʨʪʠʨʦʚʢʠ. ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʣʶʚʠʘʣʴʥʳʤ ʦʙʩʪʘʥʦʚʢʘʤ ʘʢʢʫʤʫʣʷʮʠʠ (n=1,0-1,6). 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʪʝʨʨʘʩʳ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʩʧʦʢʦʡʥʦʡ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʨʝʜʝ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʜʧʦʨʥʦʛʦ 

ʩʣʘʙʦʧʨʦʪʦʯʥʦʛʦ ʥʝʛʣʫʙʦʢʦʛʦ (ʜʦ 5 ʤ) ʦʟʝʨʘ. ɺʥʝʜʨʷʚʰʠʝʩʷ ʚ ʵʪʦʪ 

ʚʦʜʦʝʤ ʧʘʣʝʦʨʝʢʠ ʠʤʝʣʠ ʨʘʚʥʠʥʥʳʡ ʪʠʧ ʨʫʩʣʘ (Fr<0,1).  

ʊʦʣʱʘ ʚʪʦʨʦʡ ʅʊ ʩʣʦʞʝʥʘ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ. ʕʪʦ ʥʘʠʤʝʥʝʝ 

ʩʦʨʪʠʨʦʚʘʥʥʳʝ ʦʩʘʜʢʠ, ʥʘʢʘʧʣʠʚʘʚʰʠʝʩʷ ʚ ʤʘʣʦʧʦʜʚʠʞʥʦʡ ʩʨʝʜʝ 

ʘʢʢʫʤʫʣʷʮʠʠ. ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ (n=1,32-1,50) 

ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʦʙʣʘʩʪʴʶ ʧʦʩʪʦʷʥʥʳʭ ʠʟʚʠʣʠʩʪʳʭ ʚʦʜʦʪʦʢʦʚ 

ʨʘʚʥʠʥʥʦʛʦ (Fr=0,05-0,07), ʨʝʞʝ ʧʦʣʫʛʦʨʥʦʛʦ ʛʨʷʜʦʚʦʛʦ (Fr=0,11) ʪʠʧʘ 

ʩʨʝʜʥʠʭ ʨʝʢ. 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʧʝʨʚʦʡ ʅʊ ʚʳʧʦʣʥʝʥʘ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʠ 

ʘʣʝʚʨʠʪʦʚʳʤʠ ʧʝʩʢʘʤʠ, ʥʠʟʳ ʪʦʣʱʠ ʦʙʨʘʟʦʚʘʥʳ ʢʨʫʧʥʦ-

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʠ ʛʨʘʚʝʣʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʩ ʥʘʢʣʦʥʥʳʤʠ ʠ ʢʦʩʳʤʠ 

ʩʝʨʠʷʤʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʛʝʥʝʟʠʩ ʜʘʥʥʳʭ ʦʩʘʜʢʦʚ 

(n=1,27-1,42) ʢʘʢ ʬʣʶʚʠʘʣʴʥʳʡ ï ʪʫʨʙʫʣʝʥʪʥʳʡ ʨʝʯʥʦʡ ʩ 
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ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʜʚʠʞʝʥʠʷ ʚʦʜʳ. ʇʘʣʝʦʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʜʘʥʥʦʛʦ ʦʪʨʝʟʢʘ ʥʘʠʙʦʣʝʝ ʨʝʣʴʝʬʥʳ ï 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʛʦʨʥʳʝ ʧʦʪʦʢʠ ʩ 

ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʛʨʷʜʦʚʳʤʠ ʬʦʨʤʘʤʠ (Fr=0,39), ʛʘʣʝʯʥʦ-ʚʘʣʫʥʥʳʤʠ 

ʣʦʞʘʤʠ ʨʫʩʝʣ ʠ ʥʝʩʧʦʢʦʡʥʳʤ ʪʝʯʝʥʠʝʤ. ɼʠʥʘʤʠʢʘ ʠʤʝʣʘ ʚʳʨʘʞʝʥʥʳʡ 

ʪʫʨʙʫʣʝʥʪʥʳʡ ʨʝʞʠʤ ʦʩʘʞʜʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ ʚ ʩʚʦʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʦʪʨʘʩʣʝʚʳʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ: 1) ʧʝʩʢʦʚ ʜʣʷ 

ʚʳʧʫʩʢʘ ʩʠʣʠʢʘʪʥʳʭ ʠʟʜʝʣʠʡ ʘʚʪʦʢʣʘʚʥʦʛʦ ʪʚʝʨʜʝʥʠʷ; ʙ) 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʝʩʢʦʚ; ʚ) ʧʝʩʢʦʚ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʦʣʥʠʪʝʣʝʡ ʚ ʪʷʞʝʣʳʝ 

ʙʝʪʦʥʳ; ʛ) ʧʨʠʨʦʜʥʳʭ ʧʝʩʢʦʚ ʜʣʷ ʩʪʝʢʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʊʘʢʦʚʳʤ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʳʨʴʷ ɻʫʩʠʭʘ-2. ʆʥʦ 

ʟʘʥʠʤʘʝʪ ʤʝʞʜʫʨʝʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʨ. ɹʦʣʴʰʦʡ ʠ ʄʘʣʦʡ ɻʫʩʠʭ 

(ʣʝʚʳʝ ʧʨʠʪʦʢʠ ʨ. ɹʘʨʛʫʟʠʥ). ʇʦʣʝʟʥʘʷ ʟʘʣʝʞʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʢʚʘʨʮ-

ʧʦʣʝʚʦʰʧʘʪʦʚʳʤ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤ ʧʝʩʯʘʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (VI-I ʪʝʨʨʘʩʳ). ʇʣʦʱʘʜʴ ï 10 ʢʤ
2
, ʚʩʢʨʳʪʘʷ 

ʛʣʫʙʠʥʘ ʦʪʨʘʙʦʪʢʠ ï 5 ʤ, ʦʙʲʝʤ ï 50 ʤʣʥ. ʤ
3
. 

 

3. ɺʳʚʦʜ r

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʨʘʩʦʚʳʡ ʢʦʤʧʣʝʢʩ ʠʤʝʝʪ ʘʢʚʘʣʴʥʳʡ ʛʝʥʝʟʠʩ. ʆʥ 

ʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʣʠʤʥʠʯʝʩʢʦʡ ʩʨʝʜʝ (ʥʠʞʥʠʡ ï ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ 

ʩʨʝʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ) ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʟʘʤʝʱʝʥʠʝʤ ʦʟʝʨʥʳʭ ʫʩʣʦʚʠʡ 

ʥʘ ʨʝʯʥʳʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʨʝʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ. ʂʨʦʤʝ 

ʪʦʛʦ, ʝʛʦ ʩʪʨʦʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʨʘʢʮʠʦʥʥʳʤ ʧʦʩʪʦʷʥʩʪʚʦʤ ʚ 

ʧʨʝʜʝʣʘʭ ʩʪʘʥʜʘʨʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʥʘ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʩʪʨʦʡʩʳʨʴʷ ʠ 

ʢʨʫʧʥʳʤʠ ʟʘʧʘʩʘʤʠ ʚ ʜʝʩʷʪʢʠ ʤʣʥ. ʤ
3
. 
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Annotation. The most promising sources of estimated and 

predicted resources of glass sands by grain composition are 

alluvial, alluvial-lacustrine and limnoglacial deposits of the 

intermountain depressions in the Baikal region (Muya-

Kuanda, Parama, Verkhneangarsk, Barguzin, Kotokelô, Ustô-

Selenga, Tunka). Secondary objects are sediments of 

proluvial and aeolian genesis. Unfortunately, the high natural 

content of iron (III) oxide in the deposits precludes the 

possibility of obtaining high-quality grades of glass. 

 

1. ɺʚʝʜʝʥʠʝ 

ʂʘʯʝʩʪʚʦ ʩʳʨʴʷ ʜʣʷ ʩʪʝʢʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊʘ 13451-77 ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʧʦʣʝʚʦʰʧʘʪʦʚʳʤ ʠ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʧʨʦʚʦʜʷʪʩʷ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʠʪʦʛʝ 

ʟʝʨʥʦʚʦʡ (ʬʨʘʢʮʠʦʥʥʳʡ) ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ (ʚ %): 1) ʬʨʘʢʮʠʷ 1.25-0.63 ʤʤ ï ¢5; 2) SiO2 ï ¢80; 3) 
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Na2O+K2O ï ²7; 4) Al 2O3 ï ²11.5; 5) Fe2O3 ï ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚʘʨʴʠʨʫʝʪ 

ʦʪ 0.2 ʜʦ ʥʝʥʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʩʪʝʢʦʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ [1]. 

 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɿʘʷʚʢʘ ʛʦʩʩʪʘʥʜʘʨʪʘ ʧʦ ʬʨʘʢʮʠʦʥʥʦʤʫ ʥʘʙʦʨʫ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʦʩʘʜʢʘʤʠ ʚ ʚʠʜʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʤʝʩʠ ʠʟ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʦ-ʛʣʠʥʠʩʪʳʭ 

ʯʘʩʪʠʮ ʠ ʠʩʢʣʶʯʘʝʪ ʧʨʠʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʠʤʝʩʝʡ ʢʨʫʧʥʦʩʪʴʶ 

>1.25 ʤʤ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʚ ʣʠʪʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʠ ʬʘʮʠʘʣʴʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʫʞʠʚʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʩʢʦʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʦʵʪʦʤʫ, ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʧʨʦʛʥʦʟʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʛʦʜʥʦʩʪʠ 

ʩʪʝʢʦʣʴʥʦʛʦ ʩʳʨʴʷ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʠʩʢʦʚʳʡ ʨʷʜ ʢʨʠʪʝʨʠʝʚ 

çʣʠʪʦʣʦʛʠʷè ï çʛʝʥʦʪʠʧè ï çʛʨʫʧʧʘ ʬʘʮʠʡ (ʤʘʢʨʦʬʘʮʠʷ)è ï çʬʘʮʠʷ 

(ʤʠʢʨʦʬʘʮʠʷ)è. 

ʇʦ ʤʠʢʨʦʬʘʮʠʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʟʘʧʨʦʩʳ ʢʘʯʝʩʪʚʘ ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʬʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʛʦ ʵʥʝʨʛʝʪʠʟʤʘ ʚ 

ʩʨʝʜʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ï ʩʣʘʙʦʪʫʨʙʫʣʝʥʪʥʳʭ, ʩʫʙʣʘʤʠʥʘʨʥʳʭ 

ʨʫʩʣʦʚʳʭ ʠ ʜʦʥʥʳʭ ʧʦʪʦʢʘʭ, ʛʣʫʙʦʢʦʚʦʜʥʳʭ, ʧʨʠʛʣʫʙʳʭ ʠ 

ʧʨʠʙʨʝʞʥʳʭ ʯʘʩʪʷʭ ʦʟʝʨ, ʥʘ ʧʝʨʠʬʝʨʠʠ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʠ ʟʦʥʝ 

ʵʦʣʦʚʳʭ ʧʝʨʝʤʝʱʝʥʥʳʭ ʧʝʩʢʦʚ ʟʨʝʣʦʡ ʩʪʘʜʠʠ ʧʝʨʝʚʝʚʘʥʠʷ. ʆʪʣʦʞʝʥʠʷ 

ʛʣʷʮʠʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ (g, f, af), ʢʨʦʤʝ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʦʛʦ ʪʠʧʘ (lg), ʥʝ 

ʧʨʠʛʦʜʥʳ ʠʟ-ʟʘ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʙʘʩʩʝʡʥʘʭ ʩʝʜʠʤʝʥʪʘʮʠʠ ʩ ʚʳʩʦʢʠʤ 

ʜʠʥʘʤʠʟʤʦʤ. ɺ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʩʘʤʳʤʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʣʠʤʥʠʯʝʩʢʠʡ, ʘʣʣʶʚʠʘʣʴʥʳʡ, 

ʣʠʤʥʦʛʣʷʮʠʘʣʴʥʳʡ, ʵʦʣʦʚʳʡ ʠ ʧʨʦʣʶʚʠʘʣʴʥʳʡ ʛʝʥʦʪʠʧʳ. 

ɸʣʣʶʚʠʘʣʴʥʳʝ ʠ ʦʟʝʨʥʳʝ ʦʪʣʦʞʝʥʠʷ (a, la, al) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʜʦʚʦʣʴʥʦ ʫʩʪʦʡʯʠʚʳʤ ʧʨʦʮʝʥʪʦʤ ʧʨʠʛʦʜʥʦʩʪʠ ʧʨʦʙ (ʇʇʇ), ʣʫʯʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ɺʝʨʭʥʝʘʥʛʘʨʩʢʦʡ ʠ ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʘʭ, 

ʛʜʝ ʇʇʇ ʚʳʰʝ 50 ʧʨʦʮʝʥʪʦʚ. ʇʦʣʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʬʘʮʠʷ 

ʚʥʫʪʨʝʥʥʝʡ ʟʦʥʳ ʧʦʡʤʳ, ʛʨʫʧʧʘ ʩʪʘʨʠʯʥʳʭ ʬʘʮʠʡ ʠ ʦʪʣʦʞʝʥʠʡ 

ʚʪʦʨʠʯʥʳʭ ʚʦʜʦʝʤʦʚ ʧʦʡʤ, ʛʨʫʧʧʘ ʣʠʤʥʠʯʝʩʢʠʭ ʬʘʮʠʡ (ʧʨʠʙʨʝʞʥʳʝ ʠ 

ʧʨʠʛʣʫʙʳʝ ʬʘʮʠʠ, ʘ ʪʘʢʞʝ ʬʘʮʠʷ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʝʡ ʦʟʝʨ). ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʠʛʦʜʥʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʦʪʜʝʣʴʥʳʝ ʛʦʨʠʟʦʥʪʳ ʠʟ ʬʘʮʠʡ ʧʦʡʤʝʥʥʦʡ ʠ 

ʨʫʩʣʦʚʦʡ ʛʨʫʧʧ. ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʷʤʦ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʦʩʪʠ ʧʦʪʦʢʦʚ ʚ ʩʚʷʟʠ ʢʘʢ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ 

ʩʝʟʦʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʪʘʢ ʠ ʯʠʩʪʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ï 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ, ʫʢʣʦʥʦʤ ʠ ʪʠʧʦʤ ʨʝʯʥʦʛʦ ʨʫʩʣʘ. 
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ʆʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʢʘʤʦʚʳʝ ʦʪʣʦʞʝʥʠʷ (lg) ʦʧʦʠʩʢʦʚʘʥʳ ʚ 

ʍʦʡʪʦʛʦʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʝ (ʊʫʥʢʠʥʩʢʘʷ ʚʧʘʜʠʥʘ), ʛʜʝ ʇʇʇ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢ ï 60.5%. ʕʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʧʝʩʢʘ ʅʠʣʦʚʘ 

ʇʫʩʪʳʥʴ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. ʀʭʵ-ʋʭʛʫʥʴ ʚ ʝʝ ʥʠʞʥʝʤ 

ʪʝʯʝʥʠʠ. ʇʦʣʝʟʥʘʷ ʟʘʣʝʞʴ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 2.3 ʢʤ
2
 (ʚʩʢʨʳʪʘʷ 

ʤʦʱʥʦʩʪʴ 3.5 ʤ) ʠ ʩʣʦʞʝʥʘ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ 

ʧʦʣʝʚʦʰʧʘʪʦʚʦ-ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʢʘʤʠ (ʟʘʧʘʩʳ 4.8 ʤʣʥ. ʤ
3
). 

ʇʇʇ ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ (p, ap) <10%, ʪʘʢ ʢʘʢ ʦʙʥʘʨʫʞʠʪʴ 

ʦʩʘʜʢʠ, ʥʝ ʠʤʝʶʱʠʝ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʚʢʣʶʯʝʥʠʡ ʚ ʧʨʝʜʛʦʨʥʳʭ 

ʯʘʩʪʷʭ ʚʧʘʜʠʥ, ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʪʜʝʣʴʥʳʝ ʧʨʦʙʳ 

ʠʟ ʬʘʮʠʡ ʧʦʣʦʛʦ-ʧʦʢʘʪʦʡ ʧʝʨʠʬʝʨʠʠ ʢʨʫʧʥʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʜʘʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʭʦʪʷ ʟʥʘʯʝʥʠʝ ʠʭ ʜʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʚʝʣʠʢʦ. 

ʕʦʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ (v). ʇʇʇ ʚʳʩʦʢʠʡ, ʛʦʜʥʦʩʪʴ ʧʦʥʠʞʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʤʘʣʳʭ ʧʨʠʤʝʩʝʡ (1-2%) ʬʨʘʢʮʠʠ 2.5-1.25 ʤʤ. ʇʨʠ ʝʝ ʦʪʩʝʚʝ ʤʦʞʝʪ 

ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ ï ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʧʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʧʝʢʪʨʘʤ ʟʘʢʣʶʯʝʥʘ ʚ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʦʡ 

ʦʙʣʘʩʪʠ (70-80%) ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʤʝʱʝʥʥʳʝ ʧʝʩʢʠ ʟʨʝʣʦʡ 

ʩʪʘʜʠʠ ʧʝʨʝʚʝʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ 

ʚ ʢʘʯʝʩʪʚʝ ʩʪʝʢʦʣʴʥʦʛʦ ʩʳʨʴʷ. 

ʀʤʝʶʱʠʝʩʷ ʩʚʝʜʝʥʠʷ ʧʦ ʧʦʣʥʦʤʫ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʝʩʢʦʚ ʚʥʦʩʷʪ 

ʩʚʦʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʚʳʷʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʦʢʠʩʠ ʞʝʣʝʟʘ (Fe2O3) ʜʦ 2-5%, ʯʪʦ ʥʘ 

ʧʦʨʷʜʦʢ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʡ ɻʆʉʊʘ, ʠʩʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʜʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ, ʣʠʩʪʦʚʦʛʦ ʠ ʦʢʦʥʥʦʛʦ ʩʪʝʢʣʘ. ʆʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʣʠʰʴ ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʠʟ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʠ ʪʘʨʥʦʛʦ 

ʩʪʝʢʣʘ (ʤʘʨʢʘ ʂʇʐʉ-ʅ-11.5 ʩ ʥʝʥʦʨʤʠʨʦʚʘʥʥʦʡ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ 

Fe2O3). 

ʊʘʢʦʚʳʤ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʩʪʝʢʦʣʴʥʳʭ ʧʝʩʢʦʚ ʂʦʪʦʢʝʣʴ ʚ 

ʦʜʥʦʠʤʝʥʥʦʡ ʢʦʪʣʦʚʠʥʝ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʦʟ. ɹʘʡʢʘʣ. ʆʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʟʝʨʥʦ-ʨʝʯʥʳʤʠ ʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʤʘʨʢʝ ʩʪʝʢʣʘ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʢʨʫʧʥʦʝ (ʧʣʦʱʘʜʴ ï 18 ʢʤ
2
, ʚʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ï 

2.1 ʤ, ʟʘʧʘʩʳ ï 38 ʤʣʥ. ʤ
3
). ɺ ʩʣʫʯʘʝ ʧʨʦʚʝʜʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ 

ʧʝʩʢʠ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʩʳʨʴʶ ʜʣʷ ʩʪʝʢʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï ʤʘʨʢʘʤ 
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ʂʇʊʉ-0,70-11,5 ʠ ʂʇʊʉ-0,50-11,5 (ʣʠʩʪʦʚʦʝ ʦʢʦʥʥʦʝ ʩʪʝʢʣʦ). 

ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʧʨʠʩʫʱʘ ʪʘʢʞʝ ʄʫʡʩʢʦ-ʂʫʘʥʜʠʥʩʢʦʡ ʠ 

ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʘʤ. 

ʂʦʣʠʯʝʩʪʚʦ SiO2 ʧʦ ʚʩʝʡ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʝ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʪʨʝʙʦʚʘʥʠʡ ʛʦʩʩʪʘʥʜʘʨʪʘ. 

ʉʦʜʝʨʞʘʥʠʷ ʦʢʠʩʠ ʘʣʶʤʠʥʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʦʪʣʦʚʠʥʘʤ ʢʦʣʝʙʣʶʪʩʷ ʚ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ, ʜʣʷ ʄʫʡʩʢʦ-ʂʫʘʥʜʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʶʛʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʟ. ɹʘʡʢʘʣ ʇʇʇ ʧʦ Al2O3 96.3, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʧʦʣʫʯʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʪʝʢʣʦ. ɼʣʷ ʊʫʥʢʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʧʨʠʩʫʱʠ 

ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʡ ʦʢʠʩʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʦʨʤʘʪʠʚʥʦʡ 

ʛʨʘʥʠʮʳ 11.5% ʚ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ (ʇʇʇ 69.8), ʧʨʠ ʵʪʦʤ ʣʝʚʦʙʝʨʝʞʴʝ 

ʨ. ʀʨʢʫʪ ʠ ʧʦʜʥʦʞʴʷ ʊʫʥʢʠʥʩʢʠʭ ʛʦʣʴʮʦʚ ʠʤʝʶʪ ʧʦʯʪʠ 100% 

ʧʦʢʘʟʘʪʝʣʴ ʛʦʜʥʦʩʪʠ. 

ʉʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʱʝʣʦʯʝʡ ʥʠʞʝ ʥʦʨʤʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʩʝʡ 

ʊʫʥʢʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, ʧʨʠʯʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ Na2O+K2O ʧʦ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʤ ʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ ʚʳʷʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ, ʧʦʵʪʦʤʫ ʵʪʘ 

ʚʧʘʜʠʥʘ, ʢʘʢ ʠʩʪʦʯʥʠʢ ʩʪʝʢʦʣʴʥʳʭ ʧʝʩʢʦʚ, ʦʮʝʥʠʚʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦ. 

 

3. ɺʳʚʦʜʳ 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʦʱʘʜʠ ɹʘʡʢʘʣʴʩʢʦʤʫ 

ʨʝʛʠʦʥʫ, ʦʪʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦʤ ʚʳʙʦʨʝ 

ʦʙʲʝʢʪʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʨʨʘʩʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʧʘʜʠʥ, ʥʝ 

ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʠʟʤʝʥʝʥʠʡ. ɼʦʙʳʯʘ 

ʤʦʞʝʪ ʚʝʩʪʠʩʴ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʢʘʨʴʝʨʥʳʤ 

ʩʧʦʩʦʙʦʤ, ʯʪʦ ʚʩʝʮʝʣʦ ʫʜʦʚʣʝʪʚʦʨʠʪ ʟʘʧʨʦʩʳ ʩʪʝʢʦʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. ʀʤʝʶʱʠʝʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʟʘʧʘʩʳ, ʥʘʣʠʯʠʝ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʧʦʟʚʦʣʠʪ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʚʦʟ ʩʳʨʴʷ ʟʘ 

ʧʨʝʜʝʣʳ ʨʝʛʠʦʥʘ. 

 

4. ʃʠʪʝʨʘʪʫʨʘ: 

[1] GOST 13451-77. Feldspar and quartzfeldapar raw material for 

glass industry. Specifications. Moscow: Publishing House of Standards, 

1999. 
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GOLD-TELLURIDE MINERALIZATION OF THE 

NIMGERCAN ORE FIELD (ALDAN SHIELD)  
Larisa Kondratieva

1
, Aleksey Minakov

2
, Aleksandr Kravchenko

1
 

1
 Diamond and Precious Metals Geology Institute, Siberian Branch, Russian 

Academy of Sciences, 39 Lenina ave., Yakutsk, 677000, Russia 
2
 ɸʆ çYakutskgeologiyaè, 8 Lenina ave., Aldan, 678900, Russia 

 

Annotation. In the gold-argillizite mineralization of the 

Nimgerkan ore field, Au-Te epithermal mineralization was 

revealed. It is represented by tellurides of Ag, Au, and Bi ð 

hessite, petzite, calaverite, volynskite, tellurium bismuthite, 

and Cu,Te sulfarsenites ð goldfieldite. In paragenesis with 

telluride mineralization, micron (<5 ɛm) native gold (776-809 

ă) is developed. 

 

1. ɺʚʝʜʝʥʠʝ 

ʅʠʤʛʝʨʢʘʥʩʢʠʡ ʨʫʜʥʳʡ ʫʟʝʣ ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʎʝʥʪʨʘʣʴʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʨʫʜʥʦʛʦ 

ʨʘʡʦʥʘ. ʇʨʦʚʝʜʝʥʥʳʝ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʨʫʜ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʫʜ ʧʨʦʚʝʜʝʥʦ ʩ ʧʦʤʦʱʴʶ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ Axioskop 40 ʬʠʨʤʳ Zeiss ʠ ʤʠʢʨʦʟʦʥʜʦʚʦʛʦ 

ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ JEOL JSM-6480LV.  

ʄʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʘʮʠʠ ʅʠʤʛʝʨʢʘʥʩʢʦʛʦ ʫʟʣʘ 

ʅʘ ʧʣʦʱʘʜʠ ʅʠʤʛʝʨʢʘʥʩʢʦʛʦ ʫʟʣʘ ʨʘʟʚʠʪʳ 2 ʟʦʣʦʪʦʧʨʦʜʫʢʪʠʚʥʳʝ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʘʮʠʠ: ʩʝʨʠʮʠʪ-ʤʠʢʨʦʢʣʠʥʦʚʘʷ ʠ 
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ʘʨʛʠʣʣʠʟʠʪʦʚʘʷ [1, 2]. ʉ ʩʝʨʠʮʠʪ-ʤʠʢʨʦʢʣʠʥʦʚʳʤʠ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ 

ʩʚʷʟʘʥ ʟʦʣʦʪʦ-ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʳʡ ʨʷʙʠʥʦʚʩʢʠʡ ʪʠʧ ʦʨʫʜʝʥʝʥʠʷ, 

ʧʨʦʷʚʣʝʥʥʳʡ ʚ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜʘʭ ʊʦʤʤʦʪʩʢʦʛʦ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʘ ʚ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʨʫʜʥʦʛʦ ʫʟʣʘ. ʉ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ ʘʨʛʠʣʣʠʟʠʪʦʚʦʡ 

ʬʦʨʤʘʮʠʠ ʩʚʷʟʘʥʦ ʦʨʫʜʝʥʝʥʠʝ ʥʠʤʛʝʨʢʘʥʩʢʦʛʦ ʪʠʧʘ, ʨʘʟʚʠʪʦʝ ʚ 

ʶʞʥʦʤ ʦʙʨʘʤʣʝʥʠʠ ʊʦʤʤʦʪʩʢʦʛʦ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʘ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ʆʙʤʘʥ ʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʠ ɻʨʘʥʠʪʥʦʝ.  

ɿʦʣʦʪʦʝ ʦʨʫʜʝʥʝʥʠʝ ʥʠʤʛʝʨʢʘʥʩʢʦʛʦ ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʫʣʴʬʠʜʥʦ-

ʢʚʘʨʮʝʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʧʨʠʫʨʦʯʝʥʥʦʡ ʢ ʰʪʦʢʘʤ ʠ ʜʘʡʢʘʤ 

ʘʨʛʠʣʣʠʟʠʨʦʚʘʥʥʳʭ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʭ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚ ʤʝʣʦʚʦʛʦ 

ʚʦʟʨʘʩʪʘ ʠ ʩʦʧʨʷʞʝʥʦ ʩ ʭʨʫʩʪʘʣʝʥʦʩʥʦʡ ʠ ʘʤʝʪʠʩʪʦʥʦʩʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. ɼʣʷ ʨʫʜʦʥʦʩʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ Au, Ag, Bi, Pb ʠ Mo. ʆʩʥʦʚʥʦʡ ʞʠʣʴʥʳʡ ʤʠʥʝʨʘʣ ï 

ʜʨʫʟʦʚʠʜʥʳʡ ʢʚʘʨʮ ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʢʘʦʣʠʥʠʪʦʤ, ʩʝʨʠʮʠʪʦʤ, ʘʜʫʣʷʨʦʤ, 

ʢʘʣʴʮʠʪʦʤ. ɻʣʘʚʥʳʤ ʨʫʜʥʳʤ ʤʠʥʝʨʘʣʦʤ ʷʚʣʷʝʪʩʷ ʧʠʨʠʪ, ʤʝʥʝʝ 

ʨʘʟʚʠʪʳ ʛʘʣʝʥʠʪ ʠ ʭʘʣʴʢʦʧʠʨʠʪ. Au/Ag ʦʪʥʦʰʝʥʠʝ ʚ ʨʫʜʘʭ ʢʦʣʝʙʣʝʪʩʷ 

ʦʪ 0,02 ʜʦ 0,7. ʉʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʝʣʢʦʡ 

ʨʘʟʤʝʨʥʦʩʪʴʶ (ʢʣʘʩʩʳ: -0.25 ʤʤ ï 94%; -1,0 - +0,25 ʤʤ ï 6%). 

ʇʨʦʙʥʦʩʪʴ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 417 ʜʦ 991ă. ʇʦ 

ʨʘʟʥʦʦʙʨʘʟʠʶ ʬʦʨʤ ʠ ʙʦʣʴʰʦʡ ʜʦʣʝ ʫʧʣʦʱʝʥʥʳʭ ʠ ʠʛʦʣʴʯʘʪʳʭ 

ʠʥʜʠʚʠʜʦʚ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʤʘʣʦʛʣʫʙʠʥʥʳʝ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ.  

 

2. ʅʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʤʠʥʝʨʘʣʦʛʠʠ ʟʦʣʦʪʦ-ʘʨʛʠʣʣʠʟʠʪʦʚʦʛʦ 

ʦʨʫʜʝʥʝʥʠʷ 

ʇʨʦʚʝʜʝʥʥʳʝ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʨʫʜ ʥʠʤʛʝʨʢʘʥʩʢʦʛʦ ʪʠʧʘ. 

ʆʪʥʦʩʠʪʝʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʆʙʤʘʥ ʧʦʣʴʟʫʶʪʩʷ 

ʤʠʥʝʨʘʣʳ ʤʝʜʠ (ʪʘʙʣʠʮʘ 1), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʫʣʴʬʠʜʘʤʠ (ʢʦʚʝʣʣʠʥʦʤ 

CuS, ʭʘʣʴʢʦʟʠʥʦʤ Cu2S, ʙʦʨʥʠʪʦʤ Cu5FeS4, ʠʜʘʠʪʦʤ Cu3FeS4) ʠ 

ʩʫʣʴʬʦʩʦʣʷʤʠ (ʪʝʥʥʘʥʪʠʪʦʤ Cu10(Fe,Zn)2As4S13 ʠ ʛʦʣʜʬʠʣʜʠʪʦʤ 

Cu12(Te,Sb,As)4S13). ɹʦʨʥʠʪ ʠ ʠʜʘʠʪ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʪʝʩʥʦʤ ʧʘʨʘʛʝʥʝʟʠʩʝ 

ʚ ʢʚʘʨʮʝ, ʦʙʨʘʟʫʷ ʛʠʧʠʜʠʦʤʦʨʬʥʳʝ ʚʳʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʞʠʣʢʠ ʚ 

ʧʠʨʠʪʝ. ʀʜʘʠʪ ʯʘʩʪʦ ʩʦʜʝʨʞʠʪ ʧʨʠʤʝʩʴ Ag. ɹʣʝʢʣʳʝ ʨʫʜʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʘʩʩʦʮʠʘʮʠʠ ʩ ʙʦʨʥʠʪʦʤ ʚ ʚʠʜʝ ʚʢʣʶʯʝʥʠʡ ʠʣʠ ʢʘʝʤʦʢ. ʊʝʥʥʘʥʪʠʪ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʩʪʝʭʠʦʤʝʪʨʠʯʥʳʤ ʩʦʩʪʘʚʦʤ, ʩʦʜʝʨʞʠʪ ʧʨʠʤʝʩʴ Sb. 

ɻʦʣʜʬʠʣʜʠʪ ï ʨʝʜʢʠʡ ʤʠʥʝʨʘʣ ʪʝʣʣʫʨʘ, ʪʠʧʦʤʦʨʬʥʳʡ ʜʣʷ 
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ʵʧʠʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ As ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ Sb. ʉʧʦʨʘʜʠʯʝʩʢʠ ʚ ʨʫʜʘʭ 

ʦʪʤʝʯʘʝʪʩʷ ʘʢʘʥʪʠʪ c ʧʨʠʤʝʩʴʶ Cu (Ag-79.01, S-15.17, Cu-5.79). 

ʊʘʙʣʠʮʘ 1 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʠʥʝʨʘʣʦʚ ʤʝʜʠ, ʤʘʩʩ.%. 

S Fe Cu Zn As Sb Ag Te 

ʍʘʣʴʢʦʟʠʥ (2) 

21,76-

22,11 

21,94 

1,48-

1,56 

1,52 

75,98-

77,87 

76,93 

     

ʂʦʚʝʣʣʠʥ (2) 

30,94-

31,69 

31,32 

0-1,20 

0,60 

67,01-

67,07 

67,04 

     

ɹʦʨʥʠʪ (10) 

23,72-

27,36 

25,57 

6,89-

11,72 

10,52 

62,01-

68,81 

63,66 

     

ʀʜʘʠʪ (2) 

31,98-

32,49 

32,24 

13,83-

14,19 

14,01 

48,54-

49,33 

48,94 

   

2,32-

3,66 

2,99 

 

ʊʝʥʥʘʥʪʠʪ (6) 

26,9-28,79 

27,53 

1,39-

2,38 

1,80 

42,14-

44,02 

43,02 

5,53-

7,36 

6,81 

16,27-

19,11 

17,69 

0-3,52 

1,49 
  

ɻʦʣʜʬʠʣʜʠʪ (2) 

26,14-

26,58 

26,36 

0-1,08 

0,54 

49,66-

50,70 

50,18 

 

8,92-

9,53 

9,23 

  

14,43-

15,07 

14,75 

 ʇʨʠʤʝʯʘʥʠʝ. ɺ ʯʠʩʣʠʪʝʣʝ ʧʨʝʜʝʣʳ ʢʦʣʝʙʘʥʠʡ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʩʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ, n ï ʢʦʣʠʯʝʩʪʚʦ ʘʥʘʣʠʟʦʚ 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʨʫʜ ʥʠʤʛʝʨʢʘʥʩʢʦʛʦ ʪʠʧʘ. 

ʆʪʥʦʩʠʪʝʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʆʙʤʘʥ ʧʦʣʴʟʫʶʪʩʷ 

ʤʠʥʝʨʘʣʳ ʤʝʜʠ (ʪʘʙʣʠʮʘ 1), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʫʣʴʬʠʜʘʤʠ (ʢʦʚʝʣʣʠʥʦʤ 
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CuS, ʭʘʣʴʢʦʟʠʥʦʤ Cu2S, ʙʦʨʥʠʪʦʤ Cu5FeS4, ʠʜʘʠʪʦʤ Cu3FeS4) ʠ 

ʩʫʣʴʬʦʩʦʣʷʤʠ (ʪʝʥʥʘʥʪʠʪʦʤ Cu10(Fe,Zn)2As4S13 ʠ ʛʦʣʜʬʠʣʜʠʪʦʤ 

Cu12(Te,Sb,As)4S13). ɹʦʨʥʠʪ ʠ ʠʜʘʠʪ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʪʝʩʥʦʤ ʧʘʨʘʛʝʥʝʟʠʩʝ 

ʚ ʢʚʘʨʮʝ, ʦʙʨʘʟʫʷ ʛʠʧʠʜʠʦʤʦʨʬʥʳʝ ʚʳʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʞʠʣʢʠ ʚ 

ʧʠʨʠʪʝ. ʀʜʘʠʪ ʯʘʩʪʦ ʩʦʜʝʨʞʠʪ ʧʨʠʤʝʩʴ Ag. ɹʣʝʢʣʳʝ ʨʫʜʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʘʩʩʦʮʠʘʮʠʠ ʩ ʙʦʨʥʠʪʦʤ ʚ ʚʠʜʝ ʚʢʣʶʯʝʥʠʡ ʠʣʠ ʢʘʝʤʦʢ. ʊʝʥʥʘʥʪʠʪ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʩʪʝʭʠʦʤʝʪʨʠʯʥʳʤ ʩʦʩʪʘʚʦʤ, ʩʦʜʝʨʞʠʪ ʧʨʠʤʝʩʴ Sb. 

ɻʦʣʜʬʠʣʜʠʪ ï ʨʝʜʢʠʡ ʤʠʥʝʨʘʣ ʪʝʣʣʫʨʘ, ʪʠʧʦʤʦʨʬʥʳʡ ʜʣʷ 

ʵʧʠʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ As ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ Sb. ʉʧʦʨʘʜʠʯʝʩʢʠ ʚ ʨʫʜʘʭ 

ʦʪʤʝʯʘʝʪʩʷ ʘʢʘʥʪʠʪ c ʧʨʠʤʝʩʴʶ Cu (Ag-79.01, S-15.17, Cu-5.79). 

 ʊʘʙʣʠʮʘ 2 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʝʣʣʫʨʠʜʦʚ, ʤʘʩʩ.%. 

Fe Cu Ag Te Au Bi 

ɻʝʩʩʠʪ (14) 

 
0-2,92 

1,77 

59,27-63,44 

61,32 

33,99-38,99 

36,32 
  

ʇʝʪʮʠʪ (3) 

0-2,41 

0,80 

0-3,85 

2,46 

40,96-41,53 

41,24 

31,73-32,95 

32,20 

23,68-24,79 

24,40 
 

ʂʘʣʘʚʝʨʠʪ (1) 

1,79   47,98 46,85  

ʊʝʣʣʫʨʦʚʠʩʤʫʪʠʪ (6) 

0-2 

0,66 

0-5,81 

2,44 
 

43,97-46,38 

45,24 
 

49,42-

55,36 

52,17 

ɺʦʣʳʥʩʢʠʪ (3) 

0-1,48 

0,49 

4,31-4,94 

4,58 

18,02-20,58 

19,63 

40,24-42,35 

41,04 
 

32,11-

34,50 

33,27 

 

ʊʝʣʣʫʨʠʜʳ Ag, Au, Bi ʦʙʨʘʟʫʶʪ ʧʦʣʠʤʠʥʝʨʘʣʴʥʳʝ ʘʥʩʘʤʙʣʠ ʚ ʚʠʜʝ 

ʤʠʢʨʦʚʢʣʶʯʝʥʠʡ ʚ ʤʠʥʝʨʘʣʘʭ ʤʝʜʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʆʙʤʘʥ ʠ ʚ 

ʧʠʨʠʪʝ ʥʘ ʨʫʜʦʧʨʦʷʚʣʝʥʠʠ ɻʨʘʥʠʪʥʦʝ (ʪʘʙʣʠʮʘ 2, ʨʠʩʫʥʦʢ 1). 

ʊʝʣʣʫʨʠʜʳ Ag ʠ/ʠʣʠ Au ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʝʩʩʠʪʦʤ (Ag2Te), ʧʝʪʮʠʪʦʤ 

(Ag3AuTe2) ʠ ʢʘʣʘʚʝʨʠʪʦʤ (AuTe2), ʪʝʣʣʫʨʠʜʳ Bi ï ʚʦʣʳʥʩʢʠʪʦʤ 
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(AgBiTe2) ʠ ʪʝʣʣʫʨʦʚʠʩʤʫʪʠʪʦʤ (Bi2Te3). ʈʘʟʤʝʨ ʠʥʜʠʚʠʜʦʚ ʦʙʳʯʥʦ ʥʝ 

ʙʦʣʝʝ 10-12 ʤʢʤ. ʌʦʨʤʘ ʤʠʥʝʨʘʣʦʚ ʦʚʘʣʴʥʘʷ, ʦʚʘʣʴʥʦ-ʚʳʪʷʥʫʪʘʷ, 

ʥʝʧʨʘʚʠʣʴʥʘʷ. 

ɺ ʩʦʩʪʘʚʝ ʪʝʣʣʫʨʠʜʦʚ ʯʘʩʪʦ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʝʭʘʥʠʯʝʩʢʘʷ 

ʧʨʠʤʝʩʴ Cu ʠʣʠ Fe, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʠʥʝʨʘʣʘ-ʭʦʟʷʠʥʘ.  

ʉʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʘʨʘʛʝʥʝʟʠʩʝ ʩ ʪʝʣʣʫʨʠʜʘʤʠ, ʘ ʪʘʢʞʝ ʩ 

ʛʦʣʜʬʠʣʜʠʪʦʤ. ʌʦʨʤʘ ʦʢʨʫʛʣʘʷ ʢʘʧʣʝʚʠʜʥʘʷ. ʈʘʟʤʝʨ ʥʝ ʙʦʣʝʝ 5 ʤʢʤ. 

ʇʨʦʙʥʦʩʪʴ ʠʟʫʯʝʥʥʦʛʦ ʟʦʣʦʪʘ 776-809 ă.  

 

 
ʈʠʩʫʥʦʢ 1. ʊʝʣʣʫʨʠʜʳ ʠ ʘʩʩʦʮʠʠʨʫʶʱʠʝ ʤʠʥʝʨʘʣʳ ʅʠʤʛʝʨʢʘʥʩʢʦʛʦ 

ʨʫʜʥʦʛʦ ʫʟʣʘ. ɸ-ɺ ï ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʆʙʤʘʥ, ɻ ï ʨʫʜʦʧʨʦʷʚʣʝʥʠʝ 

ɻʨʘʥʠʪʥʦʝ. q ï ʢʚʘʨʮ, py ï ʧʠʨʠʪ, bo ï ʙʦʨʥʠʪ, tnt ï ʪʝʥʥʘʥʪʠʪ, gf ï

ʛʦʣʜʬʠʣʜʠʪ, hes ï ʛʝʩʩʠʪ, Teb ï ʪʝʣʣʫʨʦʚʠʩʤʫʪʠʪ, ptz ï ʧʝʪʮʠʪ, clv ï 

ʢʘʣʘʚʝʨʠʪ, Au ï ʩʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ. 

 

3. ɺʳʚʦʜʳ 

ʉʫʜʷ ʧʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤ ʤʠʥʝʨʘʣʦʚ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʤ 

ʤʠʥʝʨʘʣʦʤ ʷʚʣʷʝʪʩʷ ʧʠʨʠʪ, ʯʘʩʪʦ ʷʚʣʷʶʱʠʡʩʷ ʤʘʪʨʠʮʝʡ ʜʣʷ ʚʩʝʭ 
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ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʤʠʥʝʨʘʣʦʚ. ɼʘʣʝʝ ʚʳʜʝʣʷʣʠʩʴ ʤʝʜʠʩʪʳʝ ʤʠʥʝʨʘʣʳ, 

ʦʙʨʘʟʫʶʱʠʝ ʧʨʦʞʠʣʢʠ, ʣʠʙʦ ʢʘʝʤʢʠ ʚ ʧʠʨʠʪʝ. ʇʦʟʞʝ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ 

ʙʣʝʢʣʳʝ ʨʫʜʳ, ʟʘʤʝʱʘʶʱʠʝ ʤʝʜʠʩʪʳʝ ʤʠʥʝʨʘʣʳ. ʊʝʣʣʫʨʠʜʳ Ag, Bi ʠ 

Au ʦʪʣʘʛʘʣʠʩʴ ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ. ʐʠʨʦʢʠʡ 

ʨʘʟʙʨʦʩ ʧʨʦʙʥʦʩʪʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʦʨʬʦʣʦʛʠʠ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ 

ʦʪʨʘʞʘʶʪ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʥʝʩʪʘʙʠʣʴʥʳʭ ʤʘʣʦʛʣʫʙʠʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʨʫʜʦʦʪʣʦʞʝʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʙʦʩʥʦʚʘʪʴ 

ʨʘʟʚʠʪʠʝ ʚ ʅʠʤʛʝʨʢʘʥʩʢʦʤ ʨʫʜʥʦʤ ʫʟʣʝ ʵʧʠʪʝʨʤʘʣʴʥʦʛʦ ʟʦʣʦʪʦ-

ʪʝʣʣʫʨʠʜʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʪʠʧʘ ʟʦʣʦʪʦ-ʘʨʛʠʣʣʠʟʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʧʦ ʧʣʘʥʫ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ, ʧʨʦʝʢʪ ˉ 

0381-2019-00045 ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʭʦʟʜʦʛʦʚʦʨʥʦʡ ʪʝʤʳ ˉ10-507 ʠ 

ʛʨʘʥʪʘ ʈʌʌʀ ˉ18-45-140045 ʨ_ʘ. 
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Annotation. The present research is aimed at the one-

dimensional petroleum system modeling in a well section of 

the Tolon gas condensate field. According to the tectonic 

zoning, it is confined to the Khapchagai megalithic bank. The 

modeling primarily identifies burial and thermal history of 

sediments in the Paleozoic, Mesozoic and Cenozoic, oil-

window- and gas-window-entry time and generation power of 

the source rocks. The reported study was funded by RFBR, 

project number 19-35-90039. 

 

1. ɺʚʝʜʝʥʠʝ 

ʊʦʣʦʥʩʢʦʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ). ɺ 

ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʧʣʘʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʍʘʧʯʘʛʘʡʩʢʦʤʫ 

ʤʝʛʘʚʘʣʫ, ʢʦʪʦʨʳʡ ʦʩʣʦʞʥʷʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ɺʠʣʶʡʩʢʦʡ 

ʛʝʤʠʩʠʥʝʢʣʠʟʳ. ʉʦʛʣʘʩʥʦ ʥʝʬʪʝʛʘʟʦʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʪʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʃʝʥʦ-

ɺʠʣʶʡʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ. ʌʣʶʠʜʦʫʧʦʨʘʤʠ ʜʣʷ ʟʘʣʝʞʝʡ 

ʚʝʨʭʥʝʡ ʧʝʨʤʠ ʠ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ ʷʚʣʷʶʪʩʷ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ 

ʥʝʜʞʝʣʠʥʩʢʦʡ ʠ ʤʦʥʦʤʩʢʦʡ ʩʚʠʪ. ʅʝʬʪʝʛʘʟʦʧʨʦʠʟʚʦʜʷʱʠʝ ʪʦʣʱʠ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʥʠʞʥʝ- ʠ ʩʨʝʜʥʝʢʝʤʙʨʠʡʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ ʢʫʦʥʘʤʩʢʦʡ 

ʬʦʨʤʘʮʠʠ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʛʦ ʠ ʢʨʝʤʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʫʛʣʝʥʦʩʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʧʝʨʤʠ [1, 2, 3]. 

 

2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʘʩʩʝʡʥʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʢʣʶʯʝʚʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʩʘʜʦʯʥʦʤ ʙʘʩʩʝʡʥʝ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ 

ʩʠʩʪʝʤ ʚ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ ʊʦʣʦʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʦʝ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ PetroMod, ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 
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ʠʩʪʦʨʠʠ ʧʦʛʨʫʞʝʥʠʷ ʠ ʧʨʦʛʨʝʚʘ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ʧʘʣʝʦʟʦʡʩʢʦʝ, ʤʝʟʦʟʦʡʩʢʦʝ ʠ ʢʘʡʥʦʟʦʡʩʢʦʝ ʚʨʝʤʷ, ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ 

ʦʮʝʥʢʫ ʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʝʬʪʝʛʘʟʦʧʨʦʠʟʚʦʜʷʱʠʭ ʪʦʣʱ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʠʭ ʚʭʦʞʜʝʥʠʷ ʚ ʛʣʘʚʥʫʶ ʟʦʥʫ ʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʛʣʘʚʥʫʶ ʟʦʥʫ ʠʥʪʝʥʩʠʚʥʦʛʦ ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʤʦʜʝʣʴ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʪʘʢʠʝ ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʚʦʟʨʘʩʪ, 

ʩʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʪʨʘʞʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʠʪʨʠʥʠʪʘ, ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʪʠʧ ʢʝʨʦʛʝʥʘ ʠ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʨʦʜ. 

 

3. ɺʳʚʦʜʳ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʨʭʥʷʷ ʠ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʠ 

ʥʝʬʪʝʛʘʟʦʧʨʦʠʟʚʦʜʷʱʠʭ ʦʪʣʦʞʝʥʠʡ ʧʝʨʤʠ ʥʘʭʦʜʷʪʩʷ ʚ ʛʣʘʚʥʦʡ ʟʦʥʝ 

ʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʛʣʘʚʥʦʡ ʟʦʥʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʣʦʞʝʥʠʷ ʢʫʦʥʘʤʩʢʦʡ ʬʦʨʤʘʮʠʠ ʫʞʝ ʧʦʣʥʦʩʪʴʶ 

ʠʩʯʝʨʧʘʣʠ ʩʚʦʡ ʥʝʬʪʝʛʘʟʦʛʝʥʝʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. 

ʂʦʣʠʯʝʩʪʚʦ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʣʦʚʫʰʢʘʭ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʴʥʳʤ ʟʘʧʘʩʘʤ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʚ ʧʨʝʜʝʣʘʭ ʊʦʣʦʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ 

ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 19-35-90039. Funding: The reported study was 

funded by RFBR, project number 19-35-90039. 
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IRON OXIDE COPPER GOLD DEPOSITS OF EAST 

YAKUTIA  
Aleksey Kostin 

Diamond and Precious Metals Geology Institute, Siberian Branch, Russian 

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

 

Annotation. Iron-Oxide-Copper-Gold (IOCG) are the world 

wide economically attractive deposits with significant amount 

of iron oxides, copper minerals, gold and Ñ silver and REE. In 

order to obtain more gold resources in Eastern Yakutia 

(Russia) we provide a descriptive model for IOCG style 

mineralization for several new prospective sites, which were 

first discovered on satellite images and subsequently certified 

by prospecting. We allocate three basic Fe-oxide-Cu-Au 

deposit styles, related to hypabyssal intrusions of 

granodiorites (Kis-Kuel, Kysiltas), subvolcanic intrusions of 

granite-porphyries (Rep-Yure), and flows of the basaltic and 

andesitic lavas of the upper Devonian ï lower Carboniferous 

(Khurat, Rosomakha and Jalkan) and upper Jurassic 

(Kildyam). Ore bodies are irregular shaped breccias with 

arrays of variably mineralized veins and veinlets inside 

intrusives and lava flows, and veins in the host rocks. As 

follows from the REE behavior in magmatic rocks, the 

fractionation of the magmatic melt during cooling was 

extremely insignificant. Due to this, a significant part of the 

iron did not fractionated into high-iron melts, and separated 

into hydrothermal solutions with rich iron oxide 

mineralization. The gold grade in IOCG ore varies from less 

than 1 to more than 50 g/t, other metals are optional. 
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1. ɺʚʝʜʝʥʠʝ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʟʦʣʦʪʘ ɺʦʩʪʦʯʥʦʡ 

ʗʢʫʪʠʠ, ʚ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2020 ʛʦʜʳ ʀɻɸɹʄ ʉʆ ʈɸʅ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʠ ʠʟʫʯʝʥʳ ʨʘʥʝʝ ʥʝ ʠʟʚʝʩʪʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʩ ʞʝʣʝʟʦ-

ʦʢʩʠʜʥʦʡ ʤʝʜʥʦ-ʟʦʣʦʪʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʲʝʜʠʥʠʪʴ 

ʧʨʦʷʚʣʝʥʠʷ ʚ ʪʨʠ ʛʨʫʧʧʳ: 1. ʩʚʷʟʘʥʥʳʝ ʩ ʛʠʧʘʙʠʩʩʘʣʴʥʳʤʠ ʠʥʪʨʫʟʠʷʤʠ 

ʛʨʘʥʦʜʠʦʨʠʪʦʚ (ʂʠʩ-ʂʶʝʣʴʩʢʦʝ ʠ ʂʳʩʳʣʪʘʩʩʢʦʝ), 2. ʚ 

ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʥʪʨʫʟʠʷʭ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ (ʈʝʧ-ʖʨʝʠʥʩʢʦʝ), 3. ɺ 

ʣʘʚʦʚʳʭ ʧʦʪʦʢʘʭ ʙʘʟʘʣʴʪʦʚ (ʍʫʨʘʪʩʢʦʝ, ʈʦʩʩʦʤʘʭʠʥʩʢʦʝ ʠ 

ɼʞʘʣʢʘʥʩʢʦʝ) ʠ ʘʥʜʝʟʠʪʦ-ʜʘʮʠʪʦʚ (ʂʠʣʴʜʷʤʩʢʦʝ). ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʧʦʣʝʡ ʞʝʣʝʟʦ-ʦʢʩʠʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ɻʀʉ 

ʪʝʭʥʦʣʦʛʠʠ. 

 

2. ʇʨʦʷʚʣʝʥʠʷ ʩ IOCG ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 

ʂʠʩ-ʂʶʝʣʴʩʢʦʝ. ʉ ʠʥʪʨʫʟʠʝʡ ʛʨʘʥʦʜʠʦʨʠʪʘ ʩʚʷʟʘʥʳ ʦʙʲʝʤʥʳʝ ʟʘʣʝʞʠ 

ʙʨʝʢʯʠʡ ʩ ʛʝʤʘʪʠʪʦʚʳʤ ʮʝʤʝʥʪʦʤ, ʧʨʦʧʠʪʘʥʥʳʝ ʧʨʦʞʠʣʢʦʚʦ-

ʚʢʨʘʧʣʝʥʥʦʡ ʠ ʨʘʩʩʝʷʥʥʦʡ ʩʫʣʴʬʠʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. ʈʫʜʥʘʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʝʤʘʪʠʪʦʤ, ʭʘʣʴʢʦʧʠʨʠʪʦʤ, 

ʘʨʩʝʥʦʧʠʨʠʪʦʤ, ʪʝʪʨʘʵʜʨʠʪʦʤ, ʢʩʝʥʦʪʠʤʦʤ, ʤʦʥʘʮʠʪʦʤ, ʩʘʤʦʨʦʜʥʳʤʠ 

Au ʠ Bi. ʉʦʜʝʨʞʘʥʠʷ: FeOX ï 13,58-63,24%; Cu ï 0-3,57%; Au ï 12,93-

64,48 ʛ/ʪ; Ag ï 2,7-830 ʛ/ʪ. ʇʨʦʙʘ ʟʦʣʦʪʘ 719-760ă. [1, 2]. 

ʂʳʩʳʣʪʘʩʩʢʦʝ. ɺ ʟʦʣʦʪʦʩʝʨʝʙʨʷʥʳʭ ʞʠʣʘʭ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʚʠʜʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʩʢʦʧʣʝʥʠʷʤʠ ʛʝʤʘʪʠʪʘ ʠ ʛʝʪʠʪʘ, ʚ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʶʪʩʷ 

ʚʢʨʘʧʣʝʥʠʷ ʠ ʛʥʝʟʜʘ ʙʣʝʢʣʦʡ ʨʫʜʳ.  ʉʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʚʘʨʴʠʨʫʶʪ ʦʪ 

0,7 ʜʦ 18,2 ʛ/ʪ, ʩʝʨʝʙʨʘ ï ʦʪ 24,2 ʜʦ 1891 ʛ/ʪ. ɿʦʣʦʪʦ ʚ ʦʩʥʦʚʥʦʤ ʪʦʥʢʦʝ, 

ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ. ʇʨʦʙʘ ʟʦʣʦʪʘ 658-673ă. 

ʈʝʧ-ʖʨʝʠʥʩʢʦʝ. ʉ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʠʥʪʨʫʟʠʷʤʠ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ 

ʩʚʷʟʘʥʳ ʧʣʘʱʝʦʙʨʘʟʥʳʝ ʟʘʣʝʞʠ ʙʨʝʢʯʠʡ ʩ Fe-ʦʢʩʠʜʥʳʤ ʠ 

ʘʨʩʝʥʦʧʠʨʠʪʦʚʳʤ ʮʝʤʝʥʪʦʤ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʚ ʢʨʦʚʣʷʭ ʠʥʪʨʫʟʠʡ. 

ʈʫʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʝʤʘʪʠʪʦʤ, ʛʝʪʠʪʦʤ, 

ʭʘʣʴʢʦʧʠʨʠʪʦʤ, ʘʨʩʝʥʦʧʠʨʠʪʦʤ, ʩʘʤʦʨʦʜʥʳʝ Au, Bi ʠ Cu. ʉʦʜʝʨʞʘʥʠʷ: 

Fe ï 7,75-56,43%; Cu ï 0,01-4,2%; Au ï 0-7,55 ʛ/ʪ; Ag ï 5,02-859 ʛ/ʪ. 

ʇʨʦʙʘ ʟʦʣʦʪʘ 800-844ă. [3].  

ʍʫʨʘʪʩʢʦʝ. ɺ ʧʦʜʦʰʚʝ ʧʦʢʨʦʚʦʚ ʙʘʟʘʣʴʪʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʣʘʩʪʦʚʳʝ 

ʟʘʣʝʞʠ ʛʝʤʘʪʠʪʦʚʳʭ ʙʨʝʢʯʠʠ ʩ ʩʫʣʴʬʠʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. ʈʫʜʥʘʷ 
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ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʝʤʘʪʠʪʦʤ, ʭʘʣʴʢʦʧʠʨʠʪʦʤ, ʢʦʚʝʣʣʠʥʦʤ 

ʠ ʧʠʨʠʪʦʤ. ʉʦʜʝʨʞʘʥʠʷ: Fe ï 15,11-43,29%; Cu ï 0,023-0,083%; Au ï 

0,1-17,5 ʛ/ʪ. ʇʨʦʙʘ ʟʦʣʦʪʘ 878-936ă. [4].  

ɼʞʘʣʢʘʥʩʢʦʝ. ɺ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʤʥʦʛʦʩʪʘʜʠʡʥʳʭ ʧʦʢʨʦʚʦʚ 

ʙʘʟʘʣʴʪʦʚ ʨʘʟʚʠʪʳ ʵʧʠʜʦʪʠʟʘʮʠʷ, ʢʘʨʙʦʥʘʪʠʟʘʮʠʷ ʠ ʭʣʦʨʠʪʠʟʘʮʠʷ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦʡ ʚʢʨʘʧʣʝʥʥʦʩʪʴʶ ʩʘʤʦʨʦʜʥʦʡ ʤʝʜʠ. ʈʫʜʥʳʝ 

ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʝʤʘʪʠʪʦʤ, ʛʝʪʠʪʦʤ, ʩʘʤʦʨʦʜʥʦʡ Cu, 

ʭʘʣʴʢʦʧʠʨʠʪʦʤ. ʢʦʚʝʣʣʠʥʦʤ, ʭʘʣʴʢʦʟʠʥʦʤ, ʙʦʨʥʠʪʦʤ. ʉʦʜʝʨʞʘʥʠʷ: Fe 

ï 9,95-20,16%; Cu ï 0,011-3,98%. ʇʨʦʙʘ ʟʦʣʦʪʘ 862ă. [4]. 

ʈʦʩʦʤʘʭʠʥʩʢʦʝ. ɺ ʙʘʟʘʣʴʪʘʭ, ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ ʟʦʥ ʨʘʟʚʠʪʠʷ ʙʦʛʘʪʦʡ Fe-

ʦʢʩʠʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʚʩʪʨʝʯʘʶʪʩʷ ʫʯʘʩʪʢʠ ʩ ʢʨʫʧʥʳʤʠ (1 ʠ ʙʦʣʝʝ 

ʤ) ʫʧʣʦʱʝʥʥʳʤʠ ʤʠʥʜʘʣʠʥʘʤʠ ʠ ʪʨʫʙʘʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʷʰʤʦʡ, 

ʩʘʤʦʨʦʜʥʦʡ ʤʝʜʴʶ ʠ ʢʫʧʨʠʪʦʤ. ʀʟ ʚʪʦʨʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ ʰʠʨʦʢʦ 

ʧʨʦʷʚʣʝʥʳ ʤʘʣʘʭʠʪ ʠ ʘʟʫʨʠʪ. ʉʦʜʝʨʞʘʥʠʷ: Fe ï 8,37-11,09%; Cu ï 8,09-

18,24%. ʇʨʦʙʘ ʟʦʣʦʪʘ 865-895ă. [4]. 

ʂʠʣʴʜʷʤʩʢʦʝ. ɺ ʢʦʨʝʥʥʳʭ ʦʙʥʘʞʝʥʠʷʭ ʠ ʢʘʨʴʝʨʘʭ ʂʘʥʛʘʣʘʩʩʢʦʡ 

ʪʝʨʨʘʩʳ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʦʷʚʣʝʥʠʷ ʚʫʣʢʘʥʠʟʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʣʘʚʘʤʠ 

ʠ ʣʘʚʦʙʨʝʢʯʠʷʤʠ ʘʥʜʝʟʠʪʦʚ ʠ ʜʘʮʠʪʦʚ ʠ ʠʭ ʪʫʬʘʤʠ [5]. ɺ ʘʥʜʝʟʠʪʦʚʳʭ 

ʚʘʨʠʦʣʠʪʦʚʳʭ ʣʘʚʘʭ ʤʝʪʦʜʦʤ ICP-MS ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ Pt ï 

0,11 ʛ/ʪ. ɺ ʰʧʠʥʝʣʠʜʝ ʩʦʩʪʘʚʘ Fe2TiO4  ï MgAl 2O4 ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ 

ʬʘʟʘ, ʦʙʦʛʘʱʝʥʥʘʷ Au (6,85%) ʠ Hg (2,94%). ʃʘʚʳ ʥʘʩʳʱʝʥʳ 

ʩʘʤʦʨʦʜʥʳʤ ʞʝʣʝʟʦʤ, ʪʨʦʠʣʠʪʦʤ ʠ ʧʠʨʠʪʦʤ, ʦʙʳʯʥʦ ʩʬʝʨʠʯʝʩʢʦʛʦ 

ʦʙʣʠʢʘ. ɺ ʩʘʤʦʨʦʜʥʦʤ ʞʝʣʝʟʝ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠʤʝʩʠ: Co ï 0,04-2,89%; 

Ni ï 0,01-1,09%; Pt ï ʜʦ 1,45%; Ir ï ʜʦ 2,97%. ɺ ʧʠʨʠʪʝ ʧʨʠʤʝʩʠ Au ï 

0,11-2,25%; Pt ï 0,57-2,88%; Ag ï 0-1,18%. ɺ ʪʨʦʠʣʠʪʝ ʧʨʠʤʝʩʠ Au ï 0-

3,15%; Pt ï 0-2,02%; Ag ï 0-1,68%. ɺ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʩʦʜʝʨʞʘʥʠʝ 

ʤʘʛʥʠʪʥʦʡ ʬʨʘʢʮʠʠ ʚ ʣʘʚʘʭ ʩʦʩʪʘʚʣʷʝʪ 25-37% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ. ʅʘ 

ʬʣʘʥʛʘʭ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠʟʚʝʩʪʥʳ ʥʘʭʦʜʢʠ ʟʦʣʦʪʘ ʚ ʨʫʯʴʝ 

ɿʦʣʦʪʠʥʢʘ (ʂʘʥʛʘʣʘʩʩʢʠʡ ʤʳʩ) ʠ ʚ ʧʘʣʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ, 

ʚʩʢʨʳʪʳʭ ʢʘʨʴʝʨʦʤ ʍʘʪʳʥʛ-ʖʨʷʭ ʚ 8 ʢʤ ʦʪ ʮʝʥʪʨʘ ʛ. ʗʢʫʪʩʢʘ. ʇʨʦʙʘ 

ʟʦʣʦʪʘ 900-998ă. [6]. 

 

3. ɺʳʚʦʜʳ 

ɾʝʣʝʟʦ-ʦʢʩʠʜʥʳʡ ʤʝʜʥʦ-ʟʦʣʦʪʦʡ ʪʠʧ ʨʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ, ʩ ʢʦʪʦʨʳʤ ʨʘʥʝʝ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʨʦʩʪʘ ʨʝʩʫʨʩʦʚ ʟʦʣʦʪʘ. ʊʝʤ ʥʝ 
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ʤʝʥʝʝ, ʠʥʪʝʨʝʩ ʢ ʧʦʜʦʙʥʳʤ ʦʙʲʝʢʪʘʤ ʫ ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʤʝʝʪʩʷ. 

ʅʘ ʧʣʦʱʘʜʴ ʩ ʚʳʷʚʣʝʥʥʳʤ IOCG-ʧʨʦʷʚʣʝʥʠʝʤ ʍʫʨʘʪ (ʫʯʘʩʪʦʢ ʨʫʯ. 

ʅʝʧʨʦʭʦʜʠʤʳʡ), ʚ 2018 ʛ. ʢʦʤʧʘʥʠʝʡ ʆʆʆ çʉʀɹ ʀʥʜʫʩʪʨʠʷè ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ ʣʠʮʝʥʟʠʷ ʜʣʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ, ʧʦʠʩʢʦʚ ʠ ʦʮʝʥʢʠ 
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Annotation. Granulite metamorphism in the Central part of 

the Aldan shield was manifested in the period 2000-1900 

million years ago during the collision between cratons and 

microcontinents that made the North Asian craton. During 

this period, the Sino-Korean craton was joined and the 

Sharyzhalgay-Nechersky, Stanovoy, Daldyn-Aldan, and 

Hapchano-Uchur orogenic belts were formed. Metallogenic 

zones with Paleoproterozoic deposits of precious metals and 

single diamond occurences were formed parallel to the 
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borders of orogenic belts with a small time difference. Studies 

of types of mineralization in the complexes of Tyrkanda-

Stanovoy and Dyos-Leglier metallogenic zones were carried 

out. It is necessary for determining analogs and forecasting 

the deposits.  

 

1. ɺʚʝʜʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ɸʣʜʘʥʦ-

ʉʪʘʥʦʚʦʛʦ ʱʠʪʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʥʝʝ [1]. ɼʣʷ ʵʪʦʡ ʨʘʙʦʪʳ ʧʨʠ 

ʧʦʤʦʱʠ ʤʠʢʨʦʟʦʥʜʘ ʠʟʫʯʝʥʳ ʤʠʥʝʨʘʣʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʥʘʭʦʜʢʠ 

ʟʦʣʦʪʘ ʠ ʧʣʘʪʠʥʳ ʚ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʠ 

ʦʢʨʫʞʘʶʱʠʭ ʨʦʩʩʳʧʷʭ. ʄʠʥʝʨʘʣʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ, ʧʨʦʚʝʜʝʥʦ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʤʠʥʝʨʘʣʦʚ ʠʟ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 1) ʩ ʤʠʥʝʨʘʣʘʤʠ ʠʟ 

ʨʦʩʩʳʧʝʡ; 2) ʩ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ.  

 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʛʨʘʥʠʪʦʠʜʘʭ ʊʳʨʢʘʥʜʠʥʦ-ʉʪʘʥʦʚʦʡ 

ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʡ ʟʦʥʳ ʍʘʧʯʘʥʦ-ʋʯʫʨʩʢʦʛʦ ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʘ   

ʦʙʥʘʨʫʞʝʥʳ ʟʦʣʦʪʦ, ʧʠʨʠʪ, ʭʘʣʴʢʦʧʠʨʠʪ, ʢʘʣʠʝʚʳʡ ʧʦʣʝʚʦʡ ʰʧʘʪ ʠ 

ʭʣʦʨʠʪ. ɺ ʩʘʤʦʨʦʜʥʦʤ ʟʦʣʦʪʝ ʠʟ ʦʢʨʫʞʘʶʱʠʭ ʨʦʩʩʳʧʝʡ ʦʙʥʘʨʫʞʝʥʳ 

ʪʝ ʞʝ ʤʠʥʝʨʘʣʳ. ɺ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʘʭ ɼʸʩ-ʃʝʛʣʠʝʨʩʢʦʡ 

ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʡ ʟʦʥʳ ɼʘʣʜʳʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʘ 

ʦʙʥʘʨʫʞʝʥʳ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ (ʝʜʠʥʠʮʳ ʛ/ʪ) ʠ ʧʣʘʪʠʥʳ (ʜʦ 

0,3 ʛ/ʪ) ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʧʠʨʨʦʪʠʥ-ʧʝʥʪʣʘʥʜʠʪ-

ʭʘʣʴʢʦʧʠʨʠʪʦʚʳʤʠ ʨʫʜʘʤʠ. ɺ ʦʢʨʫʞʘʶʱʠʭ ʟʦʣʦʪʳʭ ʨʦʩʩʳʧʷʭ 

ʦʙʥʘʨʫʞʝʥ ʩʧʝʨʨʠʣʠʪ ʩ ʚʢʣʶʯʝʥʠʝʤ ʙʠʦʪʠʪʘ ʛʨʘʥʫʣʠʪʦʚʦʡ ʬʘʮʠʠ ʠ 

ʧʣʘʪʠʥʘ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʧʠʨʨʦʪʠʥʘ ʠ ʩʧʝʨʨʠʣʠʪʘ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʩ ʤʘʬʠʪʘʤʠ-ʫʣʴʪʨʘʤʘʬʠʪʘʤʠ ʠ ʛʨʘʥʠʪʦʠʜʘʤʠ ʙʣʠʟʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʐʚʝʮʠʠ ʠ ʌʠʥʣʷʥʜʠʠ  [2; 3; 4; 5] ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʣʠʯʠʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɸʣʜʘʥʩʢʦʛʦ 

ʱʠʪʘ Cu-Mo-W ʧʦʨʬʠʨʦʚʦʡ ʠ Ni-Cu-Pt-Pd ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʩ ʧʦʧʫʪʥʳʤ 

ʟʦʣʦʪʦʤ. ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʥʘʭʦʜʦʢ ʘʣʤʘʟʘ ʢ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʤ ʟʦʥʘʤ 

ʩ ʢʦʤʧʣʝʢʩʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʜʦʢʝʤʙʨʠʡʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ [6] ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʵʚʦʣʶʮʠʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʦʢʨʘʠʥ ʚ ʜʦʢʝʤʙʨʠʠ [7]. ʄʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ 
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ʩʚʷʟʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʪʨʝʙʫʶʪ ʪʱʘʪʝʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʭʦʞʠʝ ʩ ʛʨʘʥʠʪʦʠʜʘʤʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɸʣʜʘʥʩʢʦʛʦ 

ʱʠʪʘ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʦʣʦʪʘ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʪʘʢʞʝ ʚ ʛʨʘʥʠʪʦʠʜʘʭ ɸʥʘʙʘʨʩʢʦʛʦ ʱʠʪʘ [8].  

 

3. ɺʳʚʦʜʳ 

ʄʝʪʘʣʣʦʛʝʥʠʯʝʩʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ ʥʦʩʠʪ ʯʝʨʪʳ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʤʘʥʪʠʡʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʄʝʪʘʣʣʦʛʝʥʠʶ ʵʪʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʩʦʚʤʝʱʘʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ɸʚʪʦʨʳ ʧʨʠʟʥʘʪʝʣʴʥʳ ʂʨʠʩʪʝʨʫ ʉʘʥʜʙʣʘʜʫ ʟʘ ʧʦʤʦʱʴ ʚ ʧʦʠʩʢʝ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʤʝʪʘʣʣʦʛʝʥʠʠ ʌʠʥʣʷʥʜʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʦ ʧʨʦʝʢʪʫ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ ˉ 0381-

2019-0003, ʜʦʛʦʚʦʨʫ ʩ ɸʆ çɿʦʣʦʪʦ ʉʝʣʠʛʜʘʨʘè ʠ ʧʨʦʝʢʪʫ ʈʌʌʀ ˉ 18-

45-140018 ʨ_ʘ. 
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Annotation. Granulite metamorphism in the Central part of 

the Aldan shield was manifested in the period 2000-1900 

million years ago during the collision between cratons and 

microcontinents that made the North Asian craton. During 

this period, the Sino-Korean craton was joined and the 

Sharyzhalgay-Nechersky, Stanovoy, Daldyn-Aldan, and 

Hapchano-Uchur orogenic belts were formed. Metallogenic 

zones with Paleoproterozoic deposits of precious metals and 

single diamond occurences were formed parallel to the 

borders of orogenic belts with a small time difference. Studies 

of ore-controlling structures in the complexes of Tyrkanda-

Stanovoy and Dyos-Leglier metallogenic zones were carried 

out. This is done to find analogs and forecast the deposits. 

 

1. ɺʚʝʜʝʥʠʝ 

ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʫʜ ʚ ʛʨʘʥʫʣʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʘʭ ɸʣʜʘʥʦ-

ʉʪʘʥʦʚʦʛʦ ʱʠʪʘ, ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʛʨʘʥʠʪʥʦ-

ʢʫʧʦʣʴʥʳʭ ʧʦʷʩʘʭ, ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʙʦʣʦʯʢʘʤ (ʤʘʥʪʠʷʤ) ʦʢʘʡʤʣʝʥʥʳʭ 

ʢʫʧʦʣʦʚ [1]. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [2] ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʱʠʪʘ 

ʷʚʣʷʣʘʩʴ ʜʣʠʪʝʣʴʥʘʷ ʤʥʦʛʦʵʪʘʧʥʘʷ ʠ ʤʥʦʛʦʧʣʘʥʦʚʘʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʵʚʦʣʶʮʠʷ. ɼʣʷ ʵʪʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʢʘʨʪʠʨʦʚʘʥʠʝ ʨʫʜʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʨʦʚʝʜʝʥʦ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʨʫʜʥʳʭ ʧʨʦʚʠʥʮʠʡ.   
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2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʨʫʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚ 

ʤʝʞʢʫʧʦʣʴʥʳʭ ʩʠʥʬʦʨʤʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʧʨʠʫʨʦʯʝʥʘ ʢ ʩʢʣʘʜʢʘʤ 

ʚʦʣʦʯʝʥʠʷ ʧʨʘʚʦʛʦ ʩʜʚʠʛʘ, ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʝʥʥʳʤ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨʘʭ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʷʭ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʇʨʘʚʦʩʜʚʠʛʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘʣʘʛʘʶʪʩʷ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʝ 

ʠʟʦʢʣʠʥʘʣʴʥʳʝ ʩʢʣʘʜʢʠ. ʉ ʥʠʤʠ ʩʦʧʨʷʞʝʥʦ ʨʘʟʚʠʪʠʝ ʤʝʣʢʠʭ, ʭʘʦʪʠʯʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʰʝʘʨ ʟʦʥ ʩ ʥʘʜʚʠʛʦʚʦʡ ʠ ʚʟʙʨʦʩʦʚʦʡ ʢʠʥʝʤʘʪʠʢʦʡ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʥʘʣʦʞʝʥʠʝ ʥʘ ʧʨʘʚʦʩʜʚʠʛʦʚʳʝ ʩʢʣʘʜʢʠ ʰʝʘʨ ʟʦʥ ʩ 

ʙʣʘʩʪʦʤʠʣʦʥʠʪʘʤʠ ʠ ʤʠʣʦʥʠʪʘʤʠ ʩ ʣʝʚʦʩʜʚʠʛʦʚʦʡ ʢʠʥʝʤʘʪʠʢʦʡ 

ʩʤʝʱʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʊʳʨʢʘʥʜʠʥʩʢʦʤʫ ʨʘʟʣʦʤʫ [3]. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʯʪʦ ʚ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʧʦʷʩʘ ʯʝʰʫʡʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʩʪʨʦʝʥʠʷ [4] 

ʧʨʦʠʟʦʰʝʣ ʨʘʟʦʛʨʝʚ ʠ ʚʩʧʣʳʚʘʥʠʝ ʩʣʘʙʦ ʧʦʜʧʣʘʚʣʝʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʚ 

ʚʠʜʝ ʤʠʛʤʘʪʠʪʦʚʳʭ (ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚʳʭ) ʢʫʧʦʣʦʚ [5]. ʅʘ ʬʦʥʝ ʵʪʠʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʦʠʟʦʰʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʘʚʦʩʜʚʠʛʦʚʳʭ 

ʩʢʣʘʜʦʢ ʚʦʣʦʯʝʥʠʷ ʠ ʩʠʥʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠʥʪʨʫʟʠʡ ʥʝʩʫʱʠʭ 

ʙʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ. ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨ ʩʭʦʞʘ ʩ ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ Hemlo ʢʨʘʪʦʥʘ 

Superior ʚ ʂʘʥʘʜʝ [6]. ɻʣʫʙʠʥʥʦʝ ʩʪʨʦʝʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʩʧʝʢʪʨ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʩʭʦʞʠ ʩ ʟʦʥʦʡ ʩʦʯʣʝʥʝʥʠʷ ʘʨʭʝʡʩʢʠʭ ʠ 

ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ [7; 

8]. ʇʨʝʦʙʣʘʜʘʶʱʠʤ ʧʨʦʮʝʩʩʦʤ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʥʥʠʭ ʩʪʨʫʢʪʫʨ ʷʚʠʣʦʩʴ 

ʚʷʟʢʦʝ ʠ ʧʣʘʩʪʠʯʝʩʢʦʝ, ʩʜʚʠʛʦʚʦʝ ʪʝʯʝʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʦʧʠʩʘʥʥʦʝ 

ʨʘʥʝʝ ʜʣʷ ʇʨʠʩʘʷʥʩʢʦʛʦ ʠ ɸʥʘʙʘʨʩʢʦʛʦ ʱʠʪʦʚ [9]. 

 

3. ɺʳʚʦʜʳ 

ʄʝʞʢʫʧʦʣʴʥʳʝ ʩʠʥʬʦʨʤʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩ ʧʨʘʚʦʩʜʚʠʛʦʚʳʤʠ ʩʢʣʘʜʢʘʤʠ 

ʚʦʣʦʯʝʥʠʷ ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʤʝʱʝʥʠʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʛʨʘʥʫʣʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʦ ʧʨʦʝʢʪʫ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ ˉ0381-

2019-0003, ʜʦʛʦʚʦʨʥʳʤ ʨʘʙʦʪʘʤ ʩ ɸʆ çɿʦʣʦʪʦ ʉʝʣʠʛʜʘʨʘè ʠ ʧʨʦʝʢʪʫ 

ʈʌʌʀ ˉ 18-45-140018 ʨ_ʘ. 
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Annotation. The grains of arsenopyrite-I and pyrite-III from 

metasomatites of the Khangalas deposit were studied using X-

ray computer microtomography. X-ray contrast phases are 

confined with defects and sulfide growth zones. Native gold 

there is superimposed; it was formed simultaneously with the 

gold-polysulfide vein association. The native gold occurrence 

in sulfides is extremely low, which suggests the presence of 

structurally bound gold and finely-dispersed nanogold. 

 

1. ɺʚʝʜʝʥʠʝ 

ɺʳʧʦʣʥʝʥʦ ʠʟʫʯʝʥʠʝ ʟʦʣʦʪʦʥʦʩʥʳʭ ʧʠʨʠʪʘ ʠ ʘʨʩʝʥʦʧʠʨʠʪʘ ʠʟ ʩʝʨʠʮʠʪ-

ʭʣʦʨʠʪ-ʢʚʘʨʮʝʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʘʥʛʘʣʘʩ, ɺʦʩʪʦʯʥʘʷ 

ʗʢʫʪʠʷ [1, 2]. ɼʣʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʝʥʳ ʘʥʰʣʠʬʳ 

(30 ʰʪ.) ʠ ʧʨʝʧʘʨʘʪʳ ʵʧʦʢʩʠʜʥʳʭ ʰʘʰʝʢ (75 ʟʝʨʝʥ ʩʫʣʴʬʠʜʦʚ ʚ 7 

ʰʘʰʢʘʭ). ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʠ ʤʠʥʝʨʘʣʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ 
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ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʠʢʨʦʪʦʤʦʛʨʘʬʠʠ [3, 4, 5 ʠ ʜʨʫʛʠʝ]. 

ʈʝʥʪʛʝʥʦʚʩʢʘʷ ʤʠʢʨʦʪʦʤʦʛʨʘʬʠʷ, ʢʘʢ ʥʝʨʘʟʨʫʰʘʶʱʠʡ ʤʝʪʦʜ, ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ 3D-ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʥʳʭ ʧʦ ʧʣʦʪʥʦʩʪʠ 

ʬʘʟ ʚ ʦʙʲʝʤʝ ʦʙʨʘʟʮʘ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ 

ʤʠʢʨʦʪʦʤʦʛʨʘʬʝ Bruker SkyScan-1172 (Bruker micro-CT, Belgum) ʚ 

ʨʝʩʫʨʩʥʦʤ ʮʝʥʪʨʝ çʈʝʥʪʛʝʥʦʜʠʬʨʘʢʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷè 

ʅʘʫʯʥʦʛʦ ʧʘʨʢʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʘʥʘʣʠʪʠʢ ʂʨʶʯʢʦʚʘ ʃ.ʖ.). ɼʝʪʘʣʴʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠʚʝʜʝʥʦ ʚ ʨʘʙʦʪʘʭ [1, 2].  

 

2. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ 

ɺ ʩʝʨʠʮʠʪ-ʭʣʦʨʠʪ-ʢʚʘʨʮʝʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʘʥʛʘʣʘʩ 

ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʛʝʥʝʨʘʮʠʡ ʩʫʣʴʬʠʜʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ 

ʧʦʨʦʜʝ ʜʦʩʪʠʛʘʝʪ ʜʦ 3-3,5%. ʆʢʦʣʦʨʫʜʥʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʠʤʝʶʪ 

ʚʢʨʘʧʣʝʥʥʫʶ ʠ ʤʠʢʨʦʣʠʥʟʦʚʠʜʥʫʶ ʪʝʢʩʪʫʨʫ ʠ 

ʛʠʧʠʜʠʦʤʦʨʬʥʦʤʝʪʘʟʝʨʥʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʚʟʘʠʤʦʚʢʣʶʯʝʥʠʡ ʠ ʨʦʚʥʳʭ ʛʨʘʥʠʮ ʩʨʘʩʪʘʥʠʷ. ʈʘʥʥʠʡ 

ʬʨʘʤʙʦʠʜʘʣʴʥʳʡ ʧʠʨʠʪ (PyI) ʨʘʟʤʝʨʦʤ ʦʪ 10 ʜʦ 100 ʤʢʤ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʧʝʨʠʦʜ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʜʠʘʛʝʥʝʟʘ, ʚʩʣʝʜʩʪʚʠʝ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʫʣʴʬʘʪʨʝʜʫʢʮʠʠ (ʨʠʩʫʥʦʢ 1, ɺ). ʄʝʪʘʤʦʨʬʦʛʝʥʥʳʡ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ ʠ ʢʫʙʠʯʝʩʢʠʡ ʧʠʨʠʪ (PyII) ʨʘʟʤʝʨʦʤ ʦʪ 5 ʜʦ 50 ʤʢʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʠʜʝ ʤʝʣʢʦʡ ʚʢʨʘʧʣʝʥʥʦʩʪʠ ʠ ʯʘʩʪʦ ʟʘʧʦʣʥʷʝʪ 

ʤʠʢʨʦʪʨʝʱʠʥʳ ʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ (ʨʠʩʫʥʦʢ 1, ɻ). ʆʢʦʣʦ ʨʫʜʥʳʭ ʪʝʣ 

ʧʨʦʷʚʣʝʥʘ ʧʠʨʠʪ-ʘʨʩʝʥʦʧʠʨʠʪʦʚʘʷ ʘʩʩʦʮʠʘʮʠʷ (PyIII+ApyI) (ʨʠʩʫʥʦʢ 

1). ApyI ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʨʦʪʢʦʧʨʠʟʤʘʪʠʯʝʩʢʠʤʠ ʜʦ ʧʩʝʚʜʦ-

ʧʠʨʘʤʠʜʘʣʴʥʦʛʦ ʬʦʨʤʘʤʠ ʢʨʠʩʪʘʣʣʦʚ, PyIII ï ʫʩʣʦʞʥʝʥʥʳʤʠ 

ʢʫʙʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʜʦ ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʵʜʨʘ. ʈʘʟʤʝʨ ʢʨʠʩʪʘʣʣʦʚ ʦʪ 

ʜʦʣʝʡ ʜʦ 3-4 ʤʤ. ɺ ʨʘʥʥʠʭ ʩʫʣʴʬʠʜʘʭ ʦʪʤʝʯʘʶʪʩʷ ʥʘʣʦʞʝʥʥʳʝ 

ʤʠʢʨʦʚʢʣʶʯʝʥʠʷ ʤʠʥʝʨʘʣʦʚ ʧʦʣʠʩʫʣʴʬʠʜʥʦʡ ʠ ʩʫʣʴʬʦʩʦʣʴʥʦ-

ʢʘʨʙʦʥʘʪʥʦʡ ʘʩʩʦʮʠʘʮʠʠ (ʨʠʩʫʥʦʢ 1, ɼ, ʃ-ʅ).  

ʈʝʟʫʣʴʪʘʪʳ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (ʀɻɸɹʄ ʉʆ ʈɸʅ, 

ʘʥʘʣʠʪʠʢʠ ʉʘʥʥʠʢʦʚʘ ɸ.ɽ., ʅʘʨʳʰʢʠʥʘ ɽ.ʃ., ʄʠʭʘʡʣʦʚ ɽ.ʀ.) 

ʩʫʣʴʬʠʜʦʚ ʠʟ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʘʥʛʘʣʘʩ ʧʦʢʘʟʘʣʠ 

ʥʘʣʠʯʠʝ ʟʦʣʦʪʘ. ɺ ʧʠʨʠʪʝ-III ʚ ʩʨʝʜʥʝʤ 12,53 ʛ/ʪ Au, ʚ ʘʨʩʝʥʦʧʠʨʠʪʝ-I ʚ 

ʩʨʝʜʥʝʤ 17,51 ʛ/ʪ Au. ʉʦʜʝʨʞʘʥʠʝ Au ʥʘ ʤʘʩʩʫ ʛʦʨʥʦʡ ʧʦʨʦʜʳ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,001 ʜʦ 5,29 ʛ/ʪ, ʚ ʩʨʝʜʥʝʤ 0,73 ʛ/ʪ, n>33%.   
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ʈʠʩʫʥʦʢ 1. ʄʘʢʨʦ-(ɸ-ɹ), ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ (ɺ, ɻ) ʠ ʪʨʝʭʤʝʨʥʘʷ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʟʝʨʝʥ ʘʨʩʝʥʦʧʠʨʠʪʘ-I (ɾ, ɿ, ʧʨʦʙʘ ʍ-7-17) ʠ ʧʠʨʠʪʘ-III  

(ʀ, ʂ, ʧʨʦʙʘ ʍ-4-17) ʠ SEM-ʠʟʦʙʨʘʞʝʥʠʷ (ɼ, ɽ, ʅ-ʇ) ʠʟ ʢʚʘʨʮ-

ʘʨʩʝʥʦʨʧʠʪ-ʧʠʨʠʪ-ʩʝʨʠʮʠʪ-ʢʘʨʙʦʥʘʪʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʘʥʛʘʣʘʩ. ʇʠʨʠʪʳ-III  (ɸ) ʠ ʘʨʩʝʥʦʧʠʨʠʪʳ-I (ɹ) ʚ 

ʧʝʩʯʘʥʠʢʘʭ, ʬʨʘʤʙʦʠʜʘʣʴʥʳʡ ʧʠʨʠʪ-I (ɺ); ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʡ ʧʠʨʠʪ-II  

(ɻ); ʧʠʨʠʪʳ-I ʚ ʩʨʘʩʪʘʥʠʠ ʩ ɸʨʫI ʠ PyIII ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʛʘʣʝʥʠʪʘ (ɼ), 

ʘʛʨʝʛʘʪ ʘʨʩʝʥʦʧʠʨʠʪʘ-I (E); ʘʨʩʝʥʦʧʠʨʠʪ-I ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʧʣʦʪʥʳʭ ʬʘʟ 

(ɾ); ʘʨʩʝʥʦʧʠʨʠʪ-I ʙʝʟ ʚʠʜʠʤʳʭ ʚʢʣʶʯʝʥʠʡ ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʥʳʭ ʬʘʟ 

(ɿ); ʧʠʨʠʪ-III  ʩ ʧʣʦʪʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ (ʀ, ʂ); ʘʨʩʝʥʦʧʠʨʠʪ-I ʚ 

ʩʨʘʩʪʘʥʠʠ ʩ ʧʠʨʠʪʦʤ-III  ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʟʦʣʦʪʘ ʠ ʛʘʣʝʥʠʪʘ (ʃ); ʧʠʨʠʪ-

III  ʩ ʚʢʣʶʯʝʥʠʤʠ ʛʘʣʝʥʠʪʘ, ʩʬʘʣʝʨʠʪʘ ʠ ʭʘʣʴʢʦʧʠʨʠʪʘ (ʄ); 

ʘʨʩʝʥʦʧʠʨʠʪ-I ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʛʘʣʝʥʠʪʘ (ʅ). 

 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʘʨʩʝʥʦʧʠʨʠʪʘ-I ʠ ʧʠʨʠʪʘ-III 

ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʠʢʨʦʪʦʤʦʛʨʘʬʠʷ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 3D-ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʝʨʥʘ ʩʫʣʴʬʠʜʦʚ 

ʩʦʩʪʦʷʪ ʠʟ ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʥʳʭ ʬʘʟ (ʨʠʩʫʥʦʢ 1, ɾ, ʀ, ʂ). ʇʣʦʪʥʳʝ 

ʤʠʥʝʨʘʣʳ (ʬʘʟʳ) ʠʤʝʶʪ ʩʚʝʪʣʳʝ ʪʦʥʘ ʜʦ ʙʝʣʦʛʦ, ʠʟʦʤʝʪʨʠʯʥʫʶ, 

ʩʫʙʠʟʦʤʝʪʨʠʯʥʫʶ ʠ ʫʧʣʦʱʝʥʥʫʶ ʬʦʨʤʫ ʨʘʟʤʝʨʘʤʠ ʜʦ 10-15 ʤʢʤ ʚ 
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ApyI (ʨʠʩʫʥʦʢ 1, ɾ) ʠ ʦʪ ʧʝʨʚʳʭ ʤʢʤ ʜʦ 30-40 ʤʢʤ ʚ PyIII (ʨʠʩʫʥʦʢ 1, 

ʀ, ʂ). ʆʥʠ ʦʙʨʘʟʫʶʪ ʚʢʨʘʧʣʝʥʥʫʶ ʪʝʢʩʪʫʨʫ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʛʫʱʝʥʠʷ 

ʦʪ ʨʝʜʢʦʡ ʜʦ ʛʫʩʪʦʡ. ʆʪʤʝʯʘʝʪʩʷ ʣʠʥʝʡʥʦ-ʧʣʦʩʢʦʩʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʣʦʪʥʳʭ ʤʠʥʝʨʘʣʦʚ (ʠʣʠ ʘʛʨʝʛʘʪʦʚ), ʚʝʨʦʷʪʥʦ, ʧʨʠʫʨʦʯʝʥʥʦʝ ʢ 

ʜʝʬʝʢʪʘʤ ʠ ʟʦʥʘʤ ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ 

ʥʘʠʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳʝ ʟʝʨʥʘ ʘʨʩʝʥʦʧʠʨʠʪʘ ʙʝʟ ʷʚʥʳʭ ʚʳʜʝʣʝʥʠʡ 

ʧʣʦʪʥʳʭ ʬʘʟ (ʨʠʩʫʥʦʢ 1, ɿ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʠʢʨʦʟʦʥʜʦʚʦʛʦ ʘʥʘʣʠʟʘ ʚ 

~20% ʟʝʨʥʘʭ ʧʠʨʠʪʘ ʠ ʚ ~12% ʘʨʩʝʥʦʧʠʨʠʪʘ ʫʩʪʘʥʦʚʣʝʥʳ ʚʢʣʶʯʝʥʠʷ 

ʛʘʣʝʥʠʪʘ, ʨʝʞʝ ʩʬʘʣʝʨʠʪʘ ʠ ʭʘʣʴʢʦʧʠʨʠʪʘ (ʨʠʩʫʥʦʢ 1, ʃ-ʅ), ʚ 

ʝʜʠʥʠʯʥʳʭ ʦʙʨʘʟʮʘʭ ʬʠʢʩʠʨʫʶʪʩʷ ʤʠʢʨʦʚʢʣʶʯʝʥʠʷ ʪʝʪʨʘʵʜʨʠʪʘ ʠ 

ʬʨʝʡʙʝʨʛʠʪʘ. ʊʦʣʴʢʦ ʚ ʦʜʥʦʤ ʦʙʨʘʟʮʝ ʍ-4-14 ʚʤʝʩʪʝ ʩʨʘʩʪʘʥʠʷ ɸʨʫI ʩ 

ʈʫIII  ʦʙʥʘʨʫʞʝʥʦ ʩʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʨʘʟʤʝʨʦʤ 

ʦʢʦʣʦ 15 ʤʢʤ ʧʨʦʙʥʦʩʪʴʶ 827 ă (ʨʠʩʫʥʦʢ 1, ʅ). ʕʪʠ ʤʠʥʝʨʘʣʳ 

ʷʚʣʷʶʪʩʷ ʥʘʣʦʞʝʥʥʳʤʠ ʥʘ ʤʝʪʘʧʠʨʠʪ ʠ ʤʝʪʘʘʨʩʝʥʦʧʠʨʠʪ ʠ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʠʥʭʨʦʥʥʦ ʩ ʞʠʣʴʥʦʡ ʟʦʣʦʪʦ-ʧʦʣʠʩʫʣʴʬʠʜʥʦʡ 

ʘʩʩʦʮʠʘʮʠʝʡ. 

 

3. ɺʳʚʦʜʳ 

ʀʟʫʯʝʥʠʝ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʤʠʢʨʦʪʦʤʦʛʨʘʬʠʠ ʧʦʢʘʟʘʣʦ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʥʳʭ ʬʘʟ ʢ ʜʝʬʝʢʪʘʤ ʠ ʟʦʥʘʤ ʨʦʩʪʘ ʚ 

ʘʨʩʝʥʦʧʠʨʠʪʝ-I ʠ ʧʠʨʠʪʝ-III ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʘʥʛʘʣʘʩ. ʉʘʤʦʨʦʜʥʦʝ 

ʟʦʣʦʪʦ ʚ ʥʠʭ ʷʚʣʷʝʪʩʷ ʥʘʣʦʞʝʥʥʳʤ ʠ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʩʠʥʭʨʦʥʥʦ ʩ 

ʟʦʣʦʪʦ-ʧʦʣʠʩʫʣʴʬʠʜʥʦʡ ʞʠʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ. ɺʩʪʨʝʯʘʝʤʦʩʪʴ 

ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ ʚ ʩʫʣʴʬʠʜʘʭ ʢʨʘʡʥʝ ʥʝʚʝʣʠʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʘʛʘʪʴ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʩʪʨʫʢʪʫʨʥʦ ʩʚʷʟʘʥʥʦʛʦ ʟʦʣʦʪʘ ʠ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʥʘʥʦʟʦʣʦʪʘ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʷʪ ʘʥʘʣʠʪʠʢʦʚ ʀɻɸɹʄ ʉʆ ʈɸʅ ʠ ʉʇʙɻʋ ʟʘ 

ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʨʘʙʦʪʫ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ ʠ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ 

ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 18-35-00336. 
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çʎɺɽʊʂʆɺʓɽ ʉʊʈʋʂʊʋʈʓè ʀ ʉɺʗɿɸʅʅʓɽ  

ʉ ʅʀʄʀ ʅɽʌʊɽɻɸɿʆʇʈʆʗɺʃɽʅʀʗ 
ʗʢʦʚ ʃʝʤʝʰʝʚ, ɸʣʝʢʩʝʡ ʉʠʚʮʝʚ  

ʌɻɸʆʋ ɺʆ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʂ. 
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Annotation. An analytical review of single industrial oil and 

gas inflows in a number of areas of Yakutia is made.  It has 
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been suggested that the resulting industrial tributaries are 

confined to zones of explosive violations of the so-called 

ñfloweringò structures, which are formed as a result of 

tectonic movements of horizontal compression and shear.  An 

example is a transverse seismological section through the 

western dome of the South Tigian structure. 

 Taking into account the proposed ideas, it is concluded that it 

is advisable to emphasize geological exploration in 

ñfloweringò structures for the search for supplying lower 

deposits. 

 

1. ɺʚʝʜʝʥʠʝ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʠʟʚʝʩʪʥʳ ʧʣʦʱʘʜʠ, ʛʜʝ ʠʟ 

ʨʷʜʘ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʠʪʦʢʠ ʥʝʬʪʠ ʠ 

ʛʘʟʘ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʚ ʝʜʠʥʠʯʥʳʭ ʩʢʚʘʞʠʥʘʭ (ɹʫʷʛʠʥʩʢʘʷ, 

ʂʵʜʵʨʛʠʥʩʢʘʷ, ʈʫʩʩʢʦʨʝʯʝʥʩʢʘʷ, ʖʞʥʦ-ʊʠʛʷʥʩʢʘʷ). ʈʘʩʩʤʦʪʨʝʥʠʝ 

ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʠʪʦʢʦʚ ʠ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ 

ʦʪʩʫʪʩʪʚʠʷ ʚ ʩʦʩʝʜʥʠʭ ʩʢʚʘʞʠʥʘʭ ʧʦʟʚʦʣʠʪ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʧʦʥʠʤʘʶ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

 

2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ʇʝʨʚʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʢʫʪʠʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʨʠʪʦʢ ʛʘʟʘ ʙʳʣ 

ʧʦʣʫʯʝʥ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ɸʣʜʘʥʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʠʟ ʩʢʚʘʞʠʥʳ 

ˉ1 ʥʘ ʈʫʩʩʢʦʨʝʯʝʥʩʢʦʡ ʧʣʦʱʘʜʠ ʚ 1953 ʛ. ɸʚʘʨʠʡʥʳʡ ʚʳʙʨʦʩ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʩ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʜʝʙʠʪʦʤ ʜʦ 100 ʪʳʩ. ʤ
3
/ʩʫʪ ʙʳʣ 

ʧʦʣʫʯʝʥ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʠʟ ʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʇʦʩʣʝ ʦʙʩʘʜʢʠ ʠ 

ʮʝʤʝʥʪʘʞʘ ʩʢʚʘʞʠʥʳ ʧʦʚʪʦʨʥʦʝ ʠʩʧʳʪʘʥʠʝ ʥʝ ʜʘʣʦ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʀʩʯʝʟʥʦʚʝʥʠʝ ʧʨʠʪʦʢʘ ʛʘʟʘ ʠʟ ʩʢʚʘʞʠʥʳ ʦʙʲʷʩʥʷʣʠ ʩʣʝʜʫʶʱʠʤʠ 

ʚʦʟʤʦʞʥʳʤʠ ʧʨʠʯʠʥʘʤʠ: ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠʜʨʘʪʦʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ 

ʧʣʘʩʪʘ, ʚʳʨʘʙʦʪʢʦʡ ʥʝʙʦʣʴʰʦʡ ʣʠʥʟʳ ʛʘʟʘ, ʜʝʛʘʟʘʮʠʝʡ ʟʘʣʝʞʠ ʪʷʞʝʣʦʡ 

ʥʝʬʪʠ ʠ ʛʣʫʙʦʢʠʤ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʮʝʤʝʥʪʘ ʧʨʠʟʘʙʦʡʥʫʶ ʟʦʥʫ ʧʣʘʩʪʘ. 

ɹʫʨʝʥʠʝ ʠ ʠʩʧʳʪʘʥʠʝ ʩʢʚʘʞʠʥ ʜʫʙʣʝʨʦʚ (ʈʫʩʩʢʦʨʝʯʝʥʩʢʠʝ 2 ʠ 3) ʪʘʢʞʝ 

ʥʝ ʜʘʣʦ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ 2019 ʛʦʜʫ ʇɸʆ çʅʂ çʈʦʩʥʝʬʪʴè ʧʨʦʙʫʨʠʣʘ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʈʫʩʩʢʦʨʝʯʝʥʩʢʦʡ ʩʢʚʘʞʠʥʳ ˉ1 ʧʦʠʩʢʦʚʫʶ ʩʢʚʘʞʠʥʫ 

ʉʨʝʜʥʝʣʝʥʩʢʘʷ ˉ1-ʇ. ʉʢʚʘʞʠʥʘ ʧʦ ʚʩʝʤ 5 ʠʩʧʳʪʘʥʥʳʤ ʦʙʲʝʢʪʘʤ 

ʦʢʘʟʘʣʘʩʴ çʩʫʭʦʡè. 
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ʈʠʩʫʥʦʢ. ʉʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʫʯʘʩʪʢʫ ʧʨʦʬʠʣʷ 050311 ʥʘ 

ʟʘʧʘʜʥʦʤ ʢʫʧʦʣʝ ʖʞʥʦ-ʊʠʛʷʥʩʢʦʡ ʩʪʨʫʢʪʫʨʳ [1]. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʦʪʣʦʞʝʥʠʷ: 1 ï ʚʝʨʭʥʝʶʨʩʢʦ-ʥʠʞʥʝʤʝʣʦʚʳʝ, 2 

ï ʥʠʞʥʝ- ʩʨʝʜʥʝʶʨʩʢʠʝ, 3 ï ʩʨʝʜʥʝ-ʚʝʨʭʥʝʪʨʠʘʩʦʚʳʝ, 4 ï 

ʚʝʨʭʥʝʧʝʨʤʩʢʦ-ʥʠʞʥʝʪʨʠʘʩʦʚʳʝ, 5 ï ʥʠʞʥʝʢʦʞʝʚʥʠʢʦʚʩʢʘʷ ʩʚʠʪʘ 

ʥʠʞʥʝʡ ʧʝʨʤʠ, 6 ï ʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦ-ʥʠʞʥʝʧʝʨʤʩʢʠʝ (ʪʫʩʪʘʭʩʢʘʷ 

ʩʚʠʪʘ), 7 ï ʦʨʜʦʚʠʢʩʢʦ-ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ, 8 ï ʚʝʥʜ-

ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʝ, 9 ï ʨʠʬʝʡʩʢʠʝ; 10 ï ʬʫʥʜʘʤʝʥʪ; 11 ï ʨʘʟʨʳʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ; 12 ï ʠʥʜʝʢʩʳ ʦʪʨʘʞʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ; 13 ï ʩʢʚʘʞʠʥʳ; 14 

ï ʟʦʥʘ ʧʝʨʝʭʦʜʘ ʚʟʙʨʦʩʘ ʥʘ ʩʙʨʦʩ. 

ɺ ʨʘʙʦʪʝ [1] ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʚ ʧʦʚʳʰʝʥʥʦʤ ʜʝʙʠʪʝ ʩʢʚʘʞʠʥʳ ʈ-

102 ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʛʣʫʙʠʥʥʘʷ ʧʦʜʧʠʪʢʘ ʟʘʣʝʞʠ ʧʦ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʨʘʟʨʳʚʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʠʟ ʧʦʜʩʦʣʝʚʳʭ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ.  
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ʇʦʭʦʞʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʂʵʜʵʨʛʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʝ, ʢʦʪʦʨʘʷ 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʙʦʨʪʫ ɹʝʨʝʟʦʚʩʢʦʛʦ ʧʨʦʛʠʙʘ. ʀʟ 6 

ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʙʳʣ ʧʦʣʫʯʝʥ 

ʘʚʘʨʠʡʥʳʡ ʜʝʙʠʪ ʛʘʟʘ ʚ 2047,4 ʪʳʩ. ʤ
3
 /ʩʫʪ ʠʟ ʠʯʝʨʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʀ-I. 

ʉʢʚʘʞʠʥʘ ʢʘʢ ʘʚʘʨʠʡʥʘʷ ʙʳʣʘ ʣʠʢʚʠʜʠʨʦʚʘʥʘ. ɺ ʦʩʪʘʣʴʥʳʭ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʢʚʘʞʠʥʘʭ ʜʝʙʠʪʳ ʠʟ ʠʯʝʨʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳ: 432 (ʜʫʙʣʝʨ 431) ï 37,75 ʪʳʩ.ʤ
3
/ʩʫʪ, 438 ï 80 

ʪʳʩ.ʤ
3
/ʩʫʪ, 435 ï 5,27 ʪʳʩ.ʤ

3
/ʩʫʪ.  

ɺʝʩʴʤʘ ʚʝʨʦʷʪʥʦ, ʧʦʣʫʯʝʥʠʝ ʚ ʩʢʚʘʞʠʥʝ ˉ431 ʚʳʩʦʢʦʛʦ ʜʝʙʠʪʘ (2047 

ʪʳʩ.ʤ
3
/ʩʫʪ) ʠʟ ʤʝʪʝʛʝʨʦ-ʠʯʝʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʣʦʞʝʥʠʡ ʩ ʥʝʙʦʣʴʰʦʡ 

ʵʬʬʝʢʪʠʚʥʦʡ ʪʦʣʱʠʥʦʡ (3,2-8,4 ʤ) ʠ ʥʝ ʚʳʜʘʶʱʠʤʠʩʷ ʌɽʉ (ʂʧ - 

8õ14%) ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʜʢʣʶʯʝʥʠʝʤ ʜʨʫʛʦʛʦ ʙʦʣʴʰʦʛʦ 

ʜʨʝʥʠʨʫʝʤʦʛʦ ʦʙʲʝʤʘ ʯʝʨʝʟ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ. ɸʥʘʣʦʛʠʯʥʘʷ 

ʩʠʪʫʘʮʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʊʠʛʷʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʷʞʝʣʦʡ ʥʝʬʪʠ, ʛʜʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʢʚʘʞʠʥ, ʪʦʣʴʢʦ ʚ 

ʦʜʥʦʡ ʈ-102 ʧʦʣʫʯʝʥ ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʨʠʪʦʢ ʥʝʬʪʠ [1]. 

ʖʞʥʦ-ʊʠʛʷʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ɸʥʘʙʘʨʦ-

ʍʘʪʘʥʛʩʢʦʡ ʩʝʜʣʦʚʠʥʳ. ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʦʜʥʦʠʤʝʥʥʦʡ 

ʙʨʘʭʠʥʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʩʢʣʘʜʢʝ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ɽʝ 

ʨʘʟʤʝʨʳ ʧʦ ʥʠʞʥʝʤʝʣʦʚʳʤ ʦʪʣʦʞʝʥʠʷʤ ʩʦʩʪʘʚʣʷʶʪ 19Ĭ6 ʢʤ, 

ʘʤʧʣʠʪʫʜʘ ï 700 ʤ. 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʢʨʦʚʝʣʴʥʦʡ 

ʯʘʩʪʠ ʥʠʞʥʝʢʦʞʝʚʥʠʢʦʚʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʡ ʧʝʨʤʠ. ʇʨʦʜʫʢʪʠʚʥʳʡ 

ʛʦʨʠʟʦʥʪ XI ʩ ʩʫʤʤʘʨʥʦʡ ʪʦʣʱʠʥʦʡ 70-90 ʤ ʟʘʣʝʛʘʝʪ ʚ ʠʥʪʝʨʚʘʣʝ 

ʛʣʫʙʠʥ 1580-1720 ʤ. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʠʪʦʢ ʚ 15,3 ʤ
3
/ʩʫʪ ʥʝʬʪʠ ʙʳʣ ʧʦʣʫʯʝʥ ʚ ʩʢʚʘʞʠʥʝ ʈ-

102, ʟʘʣʦʞʝʥʥʦʡ ʥʘ ʟʘʧʘʜʥʦʤ ʢʫʧʦʣʝ. ʀʟ ʵʪʦʡ ʞʝ ʩʢʚʘʞʠʥʳ ʙʳʣ 

ʧʦʣʫʯʝʥ ʧʨʠʪʦʢ ʛʘʟʘ ʜʦ 1445 ʤ
3
/ʩʫʪ. ɺ ʜʨʫʛʠʭ ʩʢʚʘʞʠʥʘʭ ʥʘ ʟʘʧʘʜʥʦʤ 

ʢʫʧʦʣʝ ʜʝʙʠʪʳ ʚʘʨʴʠʨʫʶʪ ʦʪ 0,1 ʜʦ 2 ʤ
3
/ʩʫʪ. ʅʘ ʚʦʩʪʦʯʥʦʤ ʢʫʧʦʣʝ 

ʧʨʠʪʦʢʠ ʥʝʬʪʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 0,3 ʤ
3
/ʩʫʪ. ʇʣʦʪʥʦʩʪʴ ʥʝʬʪʠ ʚʳʩʦʢʘʷ ï 

ʦʪ 0,930 ʜʦ 0,970 ʛ/ʩʤ
3
, ʚ ʩʨʝʜʥʝʤ 0,950 ʛ/ʩʤ

3
. 

 

3. ɺʳʚʦʜʳ 

ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʚʦ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʣʦʱʘʜʷʭ ʠʤʝʝʪ ʤʝʩʪʦ 

ʙʳʪʴ ʛʣʫʙʠʥʥʘʷ ʧʦʜʧʠʪʢʘ ʚʩʢʨʳʪʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ʂʘʢ 

ʠʟʚʝʩʪʥʦ, ʂʵʜʵʨʛʠʥʩʢʘʷ ʠ ʈʫʩʩʢʦʨʝʯʝʥʩʢʘʷ ʧʣʦʱʘʜʠ ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ 

ʚʣʠʷʥʠʷ ʘʢʪʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
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ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʦʚʦʡ ʟʦʥʝ 

(ɹʈɿ) ʧʦ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ, ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʬʦʢʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʪ 

ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʆʣʝʢʤʘ ʥʘ ʚʦʩʪʦʢ ʧʨʝʚʘʣʠʨʫʶʪ ʫʩʠʣʠʷ ʩʞʘʪʠʷ ʚ 

ɹʈɿ [2]. ɺ ʫʩʣʦʚʠʷʭ ʩʞʘʪʠʷ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

çʮʚʝʪʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳè ʧʨʦʥʠʟʳʚʘʶʱʠʝ ʨʘʟʨʝʟ ʨʘʟʨʳʚʥʳʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʧʦʭʦʞʠʤʠ ʥʘ ʮʚʝʪʦʢ (ʨʠʩʫʥʦʢ). ʅʫʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʪʝʨʨʠʪʦʨʠʷ ʩʦʯʣʝʥʝʥʠʷ  ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ɸʣʜʘʥʩʢʦʡ 

ʘʥʪʝʢʣʠʟʳ ʠ ɹʝʨʝʟʦʚʩʢʦʛʦ ʧʨʦʛʠʙʘ ʧʨʦʥʠʟʘʥʘ ʨʦʝʤ ʜʘʝʢ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. 

ʅʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʶ ʜʘʝʢ ʤʦʛʣʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʶ ʮʚʝʪʢʦʚʳʭ ʩʪʨʫʢʪʫʨ.  ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʠ 

ʘʢʮʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʦʠʩʢ ʧʠʪʘʶʱʠʭ ʥʠʞʥʠʭ ʟʘʣʝʞʝʡ. 

 

4. ʃʠʪʝʨʘʪʫʨʘ: 

[1] Sivtsev A.I., Chalaya O.N., Zueva I.N. Model of the South Tigian 

heavy oil field // Georesources. 2017.V. 20. No. 4. Part 2. S. 279-283. 

[2] Kozmin B.M., Golonetsky S.I., Nikolaev V.V. and other. 

Aftershocks of the South Yakutsk earthquake on April 20, 1989. Yuzhno-

Sakhalinsk: IMGiG FEB RAS, 1993. 66 p. 
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ʑɽʃʆʏʅʓʍ ʀʅʊʈʋɿʀʁ ʀ ɺɽʈʆʗʊʅʓʁ ɺʆɿʈɸʉʊ 

ɿʆʃʆʊʆʁ ʄʀʅɽʈɸʃʀɿɸʎʀʀ ʅɸ ʖɾʅʆʄ 
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Annotation. In the article, the researchers show a structural 

control of alkaline intrusions of the Mesozoic tectono-

magmatic activation on the northern wing of the Evotin 

uranium-gold ore district and the possible age of gold 

mineralization. According to the authors the location of 

alkaline intrusions is assot with a submeridional belt of the 

Main fault (The Yakokut belt of faults), which is identified by 

deciphering gravitational anomalies. Around the alkaline 

Medvedev massif in 2019, the authors found points with a 

gold concentration of up to 0,7 ppm. These points the spatial 

connected to pyrite impregnation and other sulfides or 

oxydation zones of ore minerals. SHRIMP method yielded 

concordant age values of 106.5 Ñ 2.1 mln. 

 

1. ɺʚʝʜʝʥʠʝ 

ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ, ʫʨʘʥʘ ʠ ʤʦʣʠʙʜʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʜʘʥʦ-

ʉʪʘʥʦʚʦʛʦ ʱʠʪʘ ʩʚʷʟʘʥʳ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʱʝʣʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʩʪʘʥʦʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʣʦ ʧʨʠ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ ʥʘ ʛʨʘʥʠʮʝ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʘ. 

ʀʩʩʣʝʜʫʝʤʘʷ ʧʣʦʱʘʜʴ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʝʚʝʨʥʦʤ ʬʣʘʥʛʝ ʕʚʦʪʠʥʩʢʦʛʦ 

ʫʨʘʥ-ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʡ ʧʣʦʱʘʜʠ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩʦ 

ʱʝʣʦʯʥʳʤʠ ʠʥʪʨʫʟʠʷʤʠ ʟʜʝʩʴ ʦʪʢʨʳʪʦ ʥʝ ʙʳʣʦ.  

 

2. ʉʪʨʫʢʪʫʨʥʘʷ ʧʦʟʠʮʠʷ ʠ ʚʦʟʨʘʩʪ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʄʝʜʚʝʜʝʚʩʢʠʡ ʤʘʩʩʠʚ (ʛ. ɻʦʣʘʷ) ʟʘʣʝʛʘʝʪ ʩʨʝʜʠ ʘʨʭʝʡʩʢʠʭ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ ʠ ʛʥʝʡʩʦʚ ʥʠʤʥʳʨʩʢʦʡ ʩʚʠʪʳ, ʘ ʪʘʢʞʝ 

ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʚʝʥʜʩʢʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʶʜʦʤʩʢʦʡ ʩʚʠʪʳ. ʄʘʩʩʠʚ 

ʄʘʣʳʡ ʄʝʜʚʝʜʴ ʟʘʣʝʛʘʝʪ ʩʨʝʜʠ ʛʨʘʥʠʪʠʟʠʨʦʚʘʥʥʳʭ ʘʨʭʝʡʩʢʠʭ ʧʦʨʦʜ. 
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ʆʙʘ ʤʘʩʩʠʚʘ ʠʤʝʶʪ ʩʣʦʞʥʦʝ ʤʥʦʛʦʬʘʟʦʚʦʝ ʩʪʨʦʝʥʠʝ, ʠʟʦʤʝʪʨʠʯʥʫʶ 

ʬʦʨʤʫ ʠ ʜʠʩʣʦʮʠʨʦʚʘʥʳ ʨʘʟʣʦʤʘʤʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʩ 

ʥʝʙʦʣʴʰʠʤ ʩʤʝʱʝʥʠʝʤ. ɺ ʧʨʠʢʦʥʪʘʢʪʦʚʳʭ ʯʘʩʪʷʭ ʠʥʪʨʫʟʠʚʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʠʣʠʝ ʢʚʘʮʝʚʳʭ ʞʠʣ ʠ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ 

ʤʝʪʘʩʦʤʘʪʠʪʦʚ. ʂʚʘʨʮ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ ʦʪ 

ʤʦʣʦʯʥʦ ʙʝʣʦʛʦ ʜʦ ʯʝʨʥʦʛʦ ʮʚʝʪʘ. ʅʝʨʝʜʢʦ ʚ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ 

ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʠ ʢʚʘʨʮʝʚʳʭ ʞʠʣʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʚʢʨʘʧʣʝʥʥʦʩʪʴ 

ʩʫʣʴʬʠʜʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʧʠʨʠʪʘ ʠ ʭʘʣʴʢʦʧʠʨʠʪʘ, ʨʝʞʝ ʛʘʣʝʥʠʪʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʧʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʘʥʦʤʘʣʠʷʤ, ʘʚʪʦʨʘʤʠ ʚʳʜʝʣʝʥʘ 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʘʷ ʟʦʥʘ ɻʣʘʚʥʦʛʦ ʨʘʟʣʦʤʘ (ʗʢʦʢʫʪʩʢʘʷ ʟʦʥʘ 

ʨʘʟʣʦʤʦʚ), ʧʦ ʩʫʪʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ɺʝʨʭʥʝ-

ʗʢʦʢʫʪʩʢʦʡ ʛʨʘʙʝʥ-ʚʧʘʜʠʥʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʱʝʡ ʩ 

ʗʢʦʢʫʪʩʢʠʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʤʠʥʠʤʫʤʦʤ ï ʨʝʛʠʦʥʘʣʴʥʦʡ ʘʥʦʤʘʣʠʠ 

ʧʦʥʠʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ. ʃʦʢʘʣʴʥʳʤʠ ʞʝ 

ʘʥʦʤʘʣʠʷʤʠ ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʜʠʘʛʦʥʘʣʴʥʳʝ ʠ ʤʝʨʠʜʠʦʥʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ʨʘʟʣʦʤʦʚ. ʄʘʩʩʠʚʳ ʩʠʝʥʠʪʦʚ ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʦʥʘʤ 

ʧʝʨʝʩʝʯʝʥʠʷ ʨʘʟʣʦʤʦʚ ʚʳʜʝʣʷʝʤʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ɺ 2019 ʛ. ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘʚʪʦʨʘʤʠ ʨʘʙʦʪʳ 

ʙʳʣʠ ʠʟʫʯʝʥʳ ʱʝʣʦʯʥʳʝ ʠʥʪʨʫʟʠʚʥʳʝ ʤʘʩʩʠʚʳ ʄʝʜʚʝʜʝʚʩʢʠʡ ʠ 

ʄʘʣʳʡ ʄʝʜʚʝʜʴ, ʛʜʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʙʥʘʨʫʞʝʥʳ ʪʦʯʢʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʟʦʣʦʪʘ ʜʦ 0,7 ʛ/ʪ. ʇʦʨʦʜʳ 

ʤʘʩʩʠʚʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʤʦʥʮʦʥʠʪ-ʩʠʝʥʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ ʩʠʝʥʠʪʦʚʦʡ 

ʩʝʨʠʠ ʫʤʝʨʝʥʥʦ-ʱʝʣʦʯʥʦʛʦ ʨʷʜʘ ʚʝʨʭʥʝʩʝʣʠʜʘʨʩʢʦʛʦ ʛʠʧʘʙʠʩʩʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʇʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʵʪʦ ʘʚʛʠʪ-ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʝ ʠ 

ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʝ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʳ [1, 2]. ʇʦʤʠʤʦ ʩʘʤʠʭ ʤʘʩʩʠʚʦʚ, ʥʘ 

ʧʣʦʱʘʜʠ ʧʨʦʷʚʣʝʥʳ ʜʘʡʢʠ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚ.  

ɺ ʧʨʝʜʝʣʘʭ ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʪ ʩ ʚʢʨʘʧʣʝʥʥʦʩʪʴʶ ʧʠʨʠʪʘ, ʨʝʞʝ ʜʨʫʛʠʭ 

ʩʫʣʴʬʠʜʦʚ ʚ ʧʨʠʢʦʥʪʘʢʪʦʚʳʭ ʯʘʩʪʷʭ (ʟʦʥʘʭ ʦʢʚʘʨʮʝʚʘʥʠʷ ʧʦ 

ʩʠʝʥʠʪʘʤ). ʈʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʯʘʩʪʦ ʦʢʠʩʣʝʥʳ, ʠʟ-ʟʘ ʯʝʛʦ ʩʘʤʠ ʧʦʨʦʜʳ 

ʩʠʣʴʥʦ ʦʞʝʣʝʟʥʝʥʥʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʨʝʥʥʳʭ 

ʦʙʥʘʞʝʥʠʡ ʠ ʟʘʤʝʨʦʚ ʵʣʝʤʝʥʪʦʚ ʟʘʣʝʛʘʥʠʷ ʚʙʣʠʟʠ ʄʝʜʚʝʜʝʚʩʢʦʛʦ 

ʤʘʩʩʠʚʘ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʨʦʝʥʠʝ ʧʣʦʱʘʜʠ ʦʧʠʩʳʚʘʝʪʩʷ ʤʦʜʝʣʷʤʠ 

ʣʝʚʦʛʦ ʩʜʚʠʛʘ, ʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʯʘʱʝ ʧʨʠʫʨʦʯʝʥʘ ʢ ʚʟʙʨʦʩʦʚʳʤ, 

ʥʘʜʚʠʛʦʚʳʤ ʠ ʩʢʦʣʦʚʳʤ ʩʪʨʫʢʪʫʨʘʤ. ʆ ʚʦʟʨʘʩʪʝ ʨʫʜʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʞʥʦ ʩʫʜʠʪʴ ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ. 
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ʊʘʢ ʚ ʠʟʤʝʥʝʥʥʳʭ ʘʥʦʨʪʦʟʠʪʘʭ ʢʝʨʘʢʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʠʟʦʪʦʧʥʦʤ 

ʮʝʥʪʨʝ ɺʉɽɻɽʀ (ʊʝʨʝʭʦʚ ɸ.ɺ. ʠ ʜʨ.) ʤʝʪʦʜʦʤ SHRIMP ʧʦʣʫʯʝʥʳ 

ʢʦʥʢʦʨʜʘʥʪʥʳʝ ʟʥʘʯʝʥʠʷ ʚʦʟʨʘʩʪʘ 106.5 Ñ 2.1 ʤʣʥ.ʣ., ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʷʚʣʝʥʠʠ ʤʝʟʦʟʦʡʩʢʦʡ ʵʧʦʭʠ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʥʘ ʨʫʜʦʧʨʦʷʚʣʝʥʠʠ [3].  

 

3. ɺʳʚʦʜʳ 

ɺ ʠʪʦʛʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʫʟʣʳ ʤʘʛʤʘʪʠʟʤʘ ʠ ʦʨʫʜʝʥʝʥʠʷ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʨʦʜʦʣʞʝʥʠʠ ʗʢʦʢʫʪʩʢʦʡ ʟʦʥʳ ʨʘʟʣʦʤʦʚ ʚ ʶʞʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʢʦʪʦʨʘʷ ʚʳʜʝʣʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. ʈʫʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʯʘʱʝ ʧʨʠʫʨʦʯʝʥʘ ʢ 

ʚʟʙʨʦʩʦʚʳʤ, ʥʘʜʚʠʛʦʚʳʤ ʠ ʩʢʦʣʦʚʳʤ ʩʪʨʫʢʪʫʨʘʤ. ʀʟ-ʟʘ ʩʠʣʴʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʧʦʨʦʜʳ ʩʦʜʝʨʞʘʱʠʝ ʟʦʣʦʪʦ ʩʠʣʴʥʦ 

ʦʞʝʣʝʟʥʝʥʥʳ. ɸ ʜʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʝʪʦʜʦʤ SHRIMP ʫʢʘʟʳʚʘʶʪ ʥʘ ʤʝʟʦʟʦʡʩʢʠʡ ʚʦʟʨʘʩʪ ʨʫʜʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʦʝʢʪ ʅʀʈ ˉ0381-2019-0003. 
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Annotation. The geochemistry data are presented of ores and 

host rocks in Au-Ag the Nevenrekan deposit. The 

geochemical field zoning of the volcanogenic deposits is 

violated by a later event, an intrusive stage. The features of 

the ore formation conditions in the Nevenrekan deposit are 

shown. 

 

1. ɺʚʝʜʝʥʠʝ 

ʅʘ ʵʧʠʪʝʨʤʘʣʴʥʦʤ Au-Ag ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʅʝʚʝʥʨʝʢʘʥ ʕʚʝʥʩʢʦʛʦ 

ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʚʳʷʚʣʝʥʳ ʪʨʠ ʨʫʜʥʳʝ ʟʦʥʳ, ʚ ʨʘʟʤʝʱʝʥʠʠ ʢʦʪʦʨʳʭ ʩ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, 

ʟʦʥʘʣʴʥʦʩʪʴ ʨʫʜʥʦʛʦ ʧʦʣʷ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʠʥʜʠʢʘʪʦʨʥʳʭ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʩʩʦʮʠʘʮʠʷʭ (ʩʥʠʟʫ ʚʚʝʨʭ ʠ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨʦ-

ʟʘʧʘʜ), AsïBiïTeïSn (ʟʦʥʘ 3) Ÿ SnïAsïZnïPb (ʟʦʥʘ 2) Ÿ PbïZnïSnï

SbïHg (ʟʦʥʘ 1). ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʘʩʩʦʮʠʘʮʠʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʨʫʰʝʥʠʝ 

ʟʦʥʘʣʴʥʦʩʪʠ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [1] ʙʦʣʝʝ ʧʦʟʜʥʠʤ 

ʩʦʙʳʪʠʝʤ ʩʚʷʟʘʥʥʳʤ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʩ ʠʥʪʨʫʟʠʚʥʳʤ, ʦʨʦʛʝʥʥʳʤ 

ʵʪʘʧʦʤ. ɺʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʨʫʜʥʦʛʦ ʧʦʣʷ ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʳ, 

http://teacode.com/online/udc/55/550.4.html
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ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʳ, ʢʘʦʣʠʥʠʪʠʟʠʨʦʚʘʥʳ ʚ ʚʫʣʢʘʥʦʛʝʥʥʳʡ ʵʪʘʧ ʠ 

ʧʦʜʚʝʨʛʣʠʩʴ ʧʦʩʪʨʫʜʥʦʤʫ ʥʘʜʳʥʪʨʫʟʠʚʥʦʤʫ ʦʢʚʘʨʮʝʚʘʥʠʶ, ʨʫʜʳ 

ʧʨʝʪʝʨʧʝʣʠ ʤʝʪʘʤʦʨʬʠʟʤ. ʈʝʜʢʦʤʝʪʘʣʣʴʥʳʝ ʠʥʪʨʫʟʠʠ ʧʨʦʜʫʮʠʨʫʶʪ 

ʰʪʦʢʚʝʨʢʦʚʦʝ ʩʫʣʴʬʠʜʥʦ-ʢʚʘʨʮʝʚʦʝ ʦʨʫʜʝʥʝʥʠʝ ʟʦʣʦʪʦ-

ʨʝʜʢʦʤʝʪʘʣʣʴʥʦʡ ʬʦʨʤʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʇʝʨʝʢʘʪʥʦʝ. ʇʝʨʝʢʘʪʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 1,5 ʢʤ ʦʪ ʪʨʝʪʴʝʡ ʨʫʜʥʦʡ ʟʦʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʅʝʚʝʥʨʝʢʘʥ. ʆ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʵʪʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʢʘʟʳʚʘʣʠ 

ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ɸ. ɻ. ʏʝʨʥʷʚʩʢʠʡ ʠ ɺ. ʉ. ʉʪʨʝʰʥʝʚʩʢʠʡ 

(ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʧʦʠʩʢʦʚʦ-ʩʲʸʤʦʯʥʳʭ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʨʘʙʦʪ 1976 ʛ, 

1988 ʛ). ʇʨʷʤʳʝ ʧʝʨʝʩʝʯʝʥʠʷ ʛʠʜʨʦʪʝʨʤʘʣʠʪʦʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʮʠʡ ʚ 

ʧʨʝʜʝʣʘʭ ʨʫʜʥʦʛʦ ʧʦʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʅʝʚʝʥʨʝʢʘʥ ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʥʦ 

ʚʣʠʷʥʠʝ ʟʦʥ ʨʘʩʩʝʷʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ [2], ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, 

ʷʚʣʷʝʪʩʷ ʦʯʝʚʠʜʥʳʤ. ʅʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʵʪʦ ʩʦʙʳʪʠʝ 

ʥʝ ʧʦʚʣʠʷʣʦ, ʥʦ ʦʙʦʛʘʪʠʣʦ ʤʠʥʝʨʘʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʕʪʦ ʩʦʙʳʪʠʝ 

ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʛʝʦʭʠʤʠʠ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʚʤʝʱʘʶʱʠʭ ʠʭ ʧʦʨʦʜ. 

ɺʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʦʪʨʘʞʘʶʱʠʭ ʩʦʙʳʪʠʷ ʤʝʪʘʤʦʨʬʠʟʤʘ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʵʚʦʣʶʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʨʫʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʦ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɸʥʘʣʦʛʘʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʅʝʚʝʥʨʝʢʘʥ ʚ ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʦʤ 

ʚʫʣʢʘʥʦʛʝʥʥʦʤ ʧʦʷʩʝ (ɺʇ) ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʂʘʨʘʤʢʝʥ, ʚ 

ʧʨʝʜʝʣʘʭ ʋʜʩʢʦ-ʄʫʨʛʘʣʴʩʢʦʛʦ ɺʇ ï ʅʷʚʣʝʥʛʘ, ʄʫʪʥʦʚʢʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʎʝʥʪʨʘʣʴʥʦ-ʂʘʤʯʘʪʩʢʦʛʦ ɺʇ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

 

2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ ʩʪʘʪʴʠ  

ʇʦ ʟʥʘʯʝʥʠʷʤ Y/Ho ʦʪʥʦʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʮʝʥʠʚʘʪʴ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʨʫʜʦʦʙʨʘʟʫʶʱʠʭ ʬʣʶʠʜʦʚ [3] ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʅʝʚʝʥʨʝʢʘʥ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʚʘʨʠʘʮʠʡ Y/Ho - ʦʪ 

13,2 ʜʦ 50,0; ʚ ʩʨʝʜʥʝʤ ʚʝʣʠʯʠʥʘ Y/Ho ʩʦʩʪʘʚʣʷʝʪ 27,7 ʛ/ʪ. ʇʦ ʜʘʥʥʳʤ 

ɸ. ɺ. ɺʦʣʢʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [4] ʟʥʘʯʝʥʠʷ Y/Ho -  27,4-38,8 

ʵʧʠʪʝʨʤʘʣʴʥʳʭ Au-Ag ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʂʝʜʦʥʩʢʦʛʦ (D2-

3) ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʥʪʝʨʚʘʣʫ 

ʦʪʥʦʰʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʬʣʶʠʜʦʚ 

ʟʘʜʫʛʦʚʳʭ ʙʘʩʩʝʡʥʦʚ [5; 6]. 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʩʦʩʪʘʚ ʨʫʜ ʚ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʪʘʚʫ ʨʫʜʦʥʦʩʥʳʭ ʬʣʶʠʜʦʚ, ʩ 

ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜʦʦʙʨʘʟʫʶʱʝʡ 

ʩʠʩʪʝʤʳ, ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʦʪʥʦʰʝʥʠʷ 
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Eu/Sm, ʛʜʝ ʧʦ ʉ.ʌ. ɺʠʥʦʢʫʨʦʚʫ [7] Eu/Sm < 1, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʝʨʭʥʝʢʦʨʦʚʦʤʫ ʫʨʦʚʥʶ, Eu/Sm > 1 ï ʥʠʞʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ.  

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʦʪʥʦʰʝʥʠʝ EuN/SmN ʢʦʣʝʙʣʝʪʩʷ: ʚ  ʨʫʜʥʦʡ ʟʦʥʝ ˉ 3 

ʦʪ 0,77 ʜʦ 0,90; ʚ ʨʫʜʥʦʡ ʟʦʥʝ ˉ 2 ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ 

ʚʘʨʠʘʮʠʡ ʦʪ 0,77 ʜʦ 10,62; ʚ ʨʫʜʥʦʡ ʟʦʥʝ ˉ 1 ï 0,55ï0,63. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘ Au-Ag ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ʅʝʚʝʥʨʝʢʘʥ ʩʫʱʝʩʪʚʦʚʘʣʠ ʨʘʟʥʦʛʣʫʙʠʥʥʳʝ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ, 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʨʫʜʦʥʦʩʥʳʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʦʯʘʛʠ, 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʚʰʠʝ ʥʘ ʚʝʨʭʥʝʢʦʨʦʚʦʤ ʫʨʦʚʥʝ ʧʨʠ ʫʯʘʩʪʠʠ 

ʛʣʫʙʠʥʥʦʛʦ (ʥʠʞʥʝʢʦʨʦʚʦʛʦ) ʠʩʪʦʯʥʠʢʘ ʨʫʜʦʦʙʨʘʟʫʶʱʝʛʦ ʬʣʶʠʜʘ. 

ɺʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʅʝʚʝʥʨʝʢʘʥ: ʨʫʜʳ 

ʦʙʦʛʘʱʝʥʳ ʣʝʛʢʠʤʠ ʣʘʥʪʘʥʦʠʜʘʤʠ ʮʝʨʠʝʚʦʡ ʛʨʫʧʧʳ ʠ ʦʙʝʜʥʝʥʳ 

ʪʷʞʝʣʳʤʠ (1); ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ Eu/Eu* ʘʥʦʤʘʣʠʠ ï 

ʦʢʦʣʦʞʠʣʴʥʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʦʙʣʘʜʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʝʚʨʦʧʠʷ (ʦʪ 0,75-0,76 ʜʦ 0.99), ʞʠʣʴʥʳʝ 

ʟʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʝʚʨʦʧʠʝʚʳʤʠ ʘʥʦʤʘʣʠʷʤʠ (ʦʪ 

1,24 ʜʦ 12,25); ʨʫʜʦʦʙʨʘʟʫʶʱʠʝ ʬʣʶʠʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʅʝʚʝʥʨʝʢʘʥ 

ʧʨʠʥʘʜʣʝʞʘʣʠ NaCl ï H2O ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʦʙʦʛʘʱʝʥʥʦʡ Cl 

ʦʪʥʦʩʠʪʝʣʴʥʦ F [8; 9]. 

3. ɺʳʚʦʜʳ 

ɸʥʘʣʠʟ ʠʥʜʠʢʘʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʢʦʣʦʞʠʣʴʥʳʝ 

ʤʝʪʘʩʦʤʘʪʠʪʳ ʠ ʨʫʜʦʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ Au-Ag ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʅʝʚʝʥʨʝʢʘʥ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠʟ ʨʘʩʪʚʦʨʦʚ, ʚʦʟʥʠʢʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʦʛʦ ʩʤʝʰʝʥʠʷ ʢʦʨʦʚʳʭ ʠ ʛʣʫʙʠʥʥʳʭ ʬʣʶʠʜʦʚ, ʘ 

ʦʪʣʦʞʝʥʠʝ ʞʠʣʴʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʠʣʦ ʠʟ ʨʘʩʪʚʦʨʦʚ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʝʡ ʛʣʫʙʠʥʥʳʭ, ʥʠʞʥʝʢʦʨʦʚʳʭ ʬʣʶʠʜʦʚ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɺ. ɺ. ɸʢʠʥʠʥʫ (ʉɺʂʅʀʀ ɼɺʆ 

ʈɸʅ), ʉ.ʌ. ʇʝʪʨʦʚʫ, ʆ. ʃ. ɻʘʣʘʥʢʠʥʦʡ (ʀɻɻɼ ʈɸʅ), ɸ.ʇ. ɹʦʨʦʟʜʠʥʫ 

(ʆʆʆ çʃʀʄʉè), ʟʘ ʩʦʜʝʡʩʪʚʠʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. 
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Annotation. The main features of mineralogy and 

geochemistry, as well as the resource potential of high-tech 

metals of gold-ilmenite placers, spatially and genetically 

associated with the Ariadnensky intrusion of ultrabasites 

(Primorye), are determined. The material composition of 

magnetic and non-magnetic concentrates of the initial metal-

bearing Sands was studied, and their innovative attractiveness 

was revealed. The possibility of using industrial methods for 

extracting not only titanium, gold and platinum, but also a 

wide range of associated strategic metals has been 

established.  

 

1. ɺʚʝʜʝʥʠʝ 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʶʙʦʛʦ ʨʘʟʚʠʪʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ 

ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʤʝʪʘʣʣʦʚ ʜʣʷ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʢʦʥʮʝ ʍʍ ʚʝʢʘ ʚ 

ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʷʚʠʣʠʩʴ ʧʦʥʷʪʠʷ çʢʨʠʪʠʯʝʩʢʠʝ ʤʝʪʘʣʣʳè ʠ 

çʢʨʠʪʠʯʝʩʢʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʩʳʨʴʝè. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʚʝʨʜʳʝ 

ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʥʠʤʳʝ ʜʣʷ ʥʘʫʢʦʝʤʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʢʨʘʡʥʝ ʨʠʩʢʦʚʘʥʥʳʭ ʚ ʩʚʦʝʤ ʧʦʣʫʯʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʤ. 

ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʢʨʠʪʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ (ʪʠʪʘʥ, ʮʠʨʢʦʥʠʡ, ʤʝʪʘʣʣʳ 

ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ, ʥʠʦʙʠʡ, ʪʘʥʪʘʣ, ʛʘʬʥʠʡ, ʚʘʥʘʜʠʡ, ʢʦʙʘʣʴʪ, ʩʫʨʤʘ ʠ 

ʪ.ʜ.) ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʦʩʩʳʧʷʭ ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ 

ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʪʷʛʦʪʝʶʱʠʝ ʢ ʠʥʪʨʫʟʠʷʤ ʫʣʴʪʨʘʙʘʟʠʪʦʚ. ʂ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʩʦʟʨʝʣʘ ʩʝʨʴʝʟʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʪʦʯʥʝʥʠʝ ʫʩʣʦʚʠʡ 

ʣʦʢʘʣʠʟʘʮʠʠ, ʩʦʩʪʘʚʘ ʠ ʤʘʩʰʪʘʙʦʚ ʧʨʦʷʚʣʝʥʠʷ ʵʢʟʦʛʝʥʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʜʦʣʞʥʦ ʦʩʥʦʚʳʚʘʪʴʩʷ, 
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ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʠʟʫʯʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʝʪʘʣʣʦʚ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʠʟ ʥʠʭ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ 

ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ɸʨʠʘʜʥʝʥʩʢʠʡ ʤʘʩʩʠʚ ʫʣʴʪʨʘʙʘʟʠʪʦʚ ʠ 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʝʛʦ ʨʦʩʩʳʧʝʧʨʦʷʚʣʝʥʠʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʚʳʧʦʣʥʠʪʴ ʢʦʤʧʣʝʢʩ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʥʘʣʠʟ 

ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʙ ʙʳʣ ʚʳʧʦʣʥʝʥ ʥʘ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʝ ʩ 

ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ (ʀʉʇ-ʄʉ) Agilent 7500c (Agilent 

Technologies, ʗʧʦʥʠʷ). ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʦʛʦ 

ʤʠʢʨʦʘʥʘʣʠʟʘʪʦʨʘ Jeol Superprobe JXA 8100 c ʩʠʩʪʝʤʦʡ INCA Energy 

350 Oxford Instruments ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʢʘʥʠʨʫʶʱʝʛʦ ʤʠʢʨʦʩʢʦʧʘ 

EVO-500XVP c ʩʠʩʪʝʤʦʡ INCA Energy 350 Oxford Instruments. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʜʣʷ 

ʦʙʦʛʘʱʝʥʠʷ ʠʣʴʤʝʥʠʪʩʦʜʝʨʞʘʱʠʭ ʧʝʩʢʦʚ ʩʭʝʤʝ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʦʙʦʛʘʱʝʥʠʝʤ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʩʝʧʘʨʘʮʠʝʡ.  

 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ɸʨʠʘʜʥʝʥʩʢʠʡ ʤʘʩʩʠʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʨʠʤʦʨʴʷ 

- ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʄʘʣʠʥʦʚʢʘ (ʙʘʩʩʝʡʥ ʚʦʜʦʩʙʦʨʘ ʨ. ɹ. ʋʩʩʫʨʢʘ), 

ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʠʥʪʨʫʟʠʡ ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʛʦ 

ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʘ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʉʘʤʘʨʢʠʥʩʢʦʤʫ ʪʝʨʨʝʡʥʫ ʶʨʩʢʦʡ 

ʘʢʢʨʝʮʠʦʥʥʦʡ ʧʨʠʟʤʳ. ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ɸʨʠʘʜʥʝʥʩʢʦʛʦ 

ʨʫʜʥʦ-ʨʦʩʩʳʧʥʦʛʦ ʫʟʣʘ, ʩʦʚʧʘʜʘʶʱʝʛʦ ʩ ʢʦʥʪʫʨʘʤʠ ʦʜʥʦʠʤʝʥʥʦʛʦ 

ʤʘʩʩʠʚʘ, ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʧʦʟʜʥʝʶʨʩʢʦ-ʨʘʥʥʝʤʝʣʦʚʳʝ ʪʫʬʦ-

ʪʝʨʨʠʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʟʜʥʝʧʝʨʤʩʢʘʷ ʪʦʣʱʘ ʘʣʝʚʨʦʣʠʪʦʚ ʠ 

ʧʝʩʯʘʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʶʨʩʢʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʢʨʝʤʥʠʩʪʦ-

ʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ ʩ ʦʣʠʩʪʦʩʪʨʦʤʘʤʠ. ɺʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ 

ʪʦʣʱʠ ʧʨʦʨʚʘʥʳ ɸʨʠʘʜʥʝʥʩʢʠʤ ʤʘʩʩʠʚʦʤ. ɽʛʦ ʶʞʥʘʷ ʯʘʩʪʴ ʩʣʦʞʝʥʘ 

ʧʝʨʠʜʦʪʠʪʘʤʠ ʠ ʦʣʠʚʠʥʦʚʳʤʠ ʧʠʨʦʢʩʝʥʠʪʘʤʠ, ʚ ʩʨʝʜʥʝʡ ï 

ʧʨʝʦʙʣʘʜʘʶʪ ʠʣʴʤʝʥʠʪʦʚʳʝ ʠ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʝ ʛʘʙʙʨʦ, ʧʝʨʝʭʦʜʷʱʠʝ 

ʢ ʩʝʚʝʨʫ ʚ ʜʠʦʨʠʪʳ, ʤʦʥʮʝʜʠʦʨʠʪʳ ʠ ʩʠʝʥʠʪʳ [1]. 

ɸʨʠʘʜʥʝʥʩʢʠʡ ʤʘʩʩʠʚ ʧʨʦʜʫʮʠʨʫʝʪ ʨʷʜ ʢʨʫʧʥʳʭ ʪʠʪʘʥʦʥʦʩʥʳʭ 

ʨʦʩʩʳʧʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʦʩʩʳʧʠ ʨ. ʊʦʜʦʭʦʚʘ ʠ ʝʝ ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨʫʯ. 

ʇʦʪʘʧʦʚʘ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʵʪʠʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʨʦʩʩʳʧʝʡ ʜʦʣʠʥʥʦʛʦ 
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ʪʠʧʘ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4,8 ʢʤ ʠ 1,2 ʢʤ ʧʨʠ ʰʠʨʠʥʝ ʜʦ 520 ʤ ʠ 

280 ʤ, ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ 7,4 ʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ 

ʠʣʤɹʝʥʠʪʘ ʜʦ 375,5 ʢʛ/ʤ
3
. ɹʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ TiO2 ʢʘʪʝʛʦʨʠʠ C1+ C2 ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2019 ʛ. ʩʦʩʪʘʚʣʷʶʪ 702 ʪʳʩ.ʪ, ʘ ʧʨʦʛʥʦʟʥʳʝ 

ʨʝʩʫʨʩʳ ʜʦʩʪʠʛʘʶʪ 500 ʪʳʩ.ʪ.  

ɺʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ (ʤʘʩ.%) ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʚʳʭʦʜʦʤ ʤʘʛʥʠʪʥʦʡ ʬʨʘʢʮʠʠ (93-95) ʠ 

ʥʠʟʢʠʤ - ʥʝʤʘʛʥʠʪʥʦʡ (5-7). ʆʩʥʦʚʫ ʤʘʛʥʠʪʥʦʡ ʬʨʘʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 

ʠʣʴʤʝʥʠʪ (ʜʦ 95%). ʀʟʨʝʜʢʘ ʬʠʢʩʠʨʫʶʪʩʷ ʟʝʨʥʘ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʘ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ (ʤʘʩ.%) ʤʘʛʥʠʪʥʦʡ ʬʨʘʢʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ TiO2 (39,79), Fe2O3 (34,47), MgO (1,8), MnO 

(0,42). ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʧʦʚʳʰʝʥʥʳʭ ʩʦʜʝʨʞʘʥʠʡ SiO2, Al 2O3, ʉʘʆ, 

ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʚʦ ʬʨʘʢʮʠʠ ʩʨʦʩʪʢʦʚ ʠʣʴʤʝʥʠʪʘ ʩ 

ʘʤʬʠʙʦʣʘʤʠ, ʧʠʨʦʢʩʝʥʦʤ ʠ ʧʣʘʛʠʦʢʣʘʟʦʤ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʘʪʝʨʠʘʣʘ ʤʘʛʥʠʪʥʦʡ ʬʨʘʢʮʠʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʧʨʠʩʫʪʩʪʚʠʷ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ (ʛ/ʪ): V ï 800, Nb - 210, 

Nd-100, Co - 290, ʉu - 490 ʠ Zr - 280. 

ʅʝʤʘʛʥʠʪʥʘʷ ʬʨʘʢʮʠʷ ʚ ʩʫʱʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ (ʤʘʩ.%) 

ʘʥʦʨʪʠʪʘ (36,9), ʢʚʘʨʮʘ (24,3), ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ (17,6), ʩʬʝʥʘ (15,4) ʠ 

ʮʠʨʢʦʥʘ (3,8). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʦʥʘʮʠʪ, ʨʫʪʠʣ ʠ ʘʧʘʪʠʪ. ʀʟ ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ 

ʧʨʝʦʙʣʘʜʘʶʪ ʩʫʣʴʬʠʜʳ (ʝʜʠʥʠʯʥʳʝ ʟʝʨʥʘ ʧʠʨʠʪʘ, ʘʨʩʝʥʦʧʠʨʠʪʘ, 

ʘʥʪʠʤʦʥʠʪʘ ʠ ʛʘʣʝʥʠʪʘ) ʠ ʩʘʤʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ (ʟʦʣʦʪʦ, ʧʣʘʪʠʥʘ, ʮʠʥʢ 

ʠ ʥʠʢʝʣʴ). ʅʝʤʘʛʥʠʪʥʳʡ ʢʦʥʮʝʥʪʨʘʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ (ʤʘʩ. %): SiO2 - 49,6; CaO -13,2; Al 2O3 ï 11,0; 

TiO2 ï 9,4; ZrO2 -  4,23; P2O5 ï 4,15; Fe2O3 ï 3,23; MgO ï 1,84; Na2O ï 

1,67; K2O ï 1,18; V2O5 ï 0,096. ʄʠʢʨʦʵʣʝʤʝʥʪʳ ʢʦʥʮʝʥʪʨʘʪʘ ʤʦʞʥʦ 

ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʇʝʨʚʘʷ ʠʟ ʥʠʭ ʚʢʣʶʯʘʝʪ ʨʝʜʢʠʝ ʠ 

ʨʝʜʢʦʟʝʤʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ (ʛ/ʪ): Hf - 830, Ce - 320, Y - 220. ɺʦ ʚʪʦʨʫʶ 

ʚʭʦʜʷʪ ʙʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ - Au, Ag ʠ Pt, ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʪʦʨʳʭ 

ʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,5-3,0 ʛ/ʪ. 

 

3. ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʠʣʴʤʝʥʠʪʦʚʳʭ ʨʦʩʩʳʧʝʡ 

ɸʨʠʘʜʥʝʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʫʣʴʪʨʘʙʘʟʠʪʦʚ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ, 

ʧʦʤʠʤʦ ʪʠʪʘʥʘ, ʟʦʣʦʪʘ ʠ ʧʣʘʪʠʥʳ, ʚ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʰʠʨʦʢʠʡ ʢʨʫʛ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ. ʆʩʥʦʚʫ ʤʘʛʥʠʪʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʠʩʭʦʜʥʦʛʦ 
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ʰʣʠʭʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʣʷʝʪ ʠʣʴʤʝʥʠʪ (ʜʦ 95-97 ʤʘʩ. %), ʢʦʪʦʨʳʡ 

ʧʦʩʣʝ ʥʝʩʣʦʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʣʝʛʢʦ ʜʦʚʦʜʠʪʩʷ ʜʦ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʜʠʮʠʡ. ɽʛʦ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ 

ʧʨʠʩʫʪʩʪʚʠʝ ʧʦʚʳʰʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ V, Nb, Nd, Co. ʅʝʤʘʛʥʠʪʥʳʡ 

ʢʦʥʮʝʥʪʨʘʪ ʧʨʠʤʝʯʘʪʝʣʝʥ, ʢʨʦʤʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ  Au, 

Ag, Pt ʠ Pd, ʧʨʠʩʫʪʩʪʚʠʝʤ ʪʘʢʠʭ ʜʝʬʠʮʠʪʥʳʭ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʤʝʪʘʣʣʦʚ, ʢʘʢ Hf, Ce, Y, ʘ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʙʦʛʘʱʝʥʠʷ [2] ʧʦʟʚʦʣʠʪ ʢʦʤʧʣʝʢʩʥʦ ʠʟʚʣʝʯʴ ʠʟ ʥʠʭ ʚʝʩʴ ʩʧʝʢʪʨ 

ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ 

ʧʨʠʥʮʠʧʦʚ ʠ ʙʝʟ ʥʘʥʝʩʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʨʦʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʝ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ ˉ 20-05-

00525. 
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Annotation. Comparison of gold ore metasomatites of the 

East of the Siberian platform with metasomatites of the 

Central Aldan gives the reason to predict for the first time the 

formation of gold deposits of the Kuranakh and Tabornoye 

types on the studied territory, which were formed due to the 

influence of hydrothermal-metasomatic processes in 

terrigenous-carbonate strata, spatially confined to the zones of 

deep faults, which are widespread both in the north-east and 

south- east of the Siberian platform. The identified territories 

of gold - bearing hydrothermal-metasomatic formations 

represent a huge metallogenic potential. 

 

1. ɺʚʝʜʝʥʠʝ 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʟʦʣʦʪʦʥʦʩʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ 

ʷʚʣʷʝʪʩʷ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʩ ʛʣʫʙʠʥʥʳʤʠ 

ʨʘʟʣʦʤʘʤʠ ʧʣʘʪʬʦʨʤ ʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʧʦʣʝ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱ PZ-MZ ʚʦʟʨʘʩʪʘ. ʆʙʨʘʟʦʚʘʥʠʝ ʤʝʪʘʩʦʤʘʪʠʪʦʚ 

ʧʨʦʠʩʭʦʜʠʣʦ ʧʦ ʟʦʥʘʤ ʜʨʝʚʥʠʭ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ʚ ʵʧʦʭʫ 

ʧʨʦʷʚʣʝʥʠʷ ʤʝʟʦʟʦʡʩʢʦʡ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ [1, 2]. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʥʝ ʤʘʛʤʘʪʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʝʪʘʩʦʤʘʪʠʪʦʚ 

ʷʚʣʷʝʪʩʷ ʠʭ ʧʨʦʩʪʦʡ ʠ ʦʜʥʦʦʙʨʘʟʥʳʡ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ, ʢʦʪʦʨʳʡ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ PZ-MZ ʚʦʟʨʘʩʪʘ, 

ʠhʨʦʢʦ ʧʨʦʷʚʣʝʥʥʳʭ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʩʥʦʚʥʳʤʠ 

ʤʠʥʝʨʘʣʘʤʠ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʷʚʣʷʶʪʩʷ ʂʇʐ, ʢʚʘʨʮ ʠ ʩʣʶʜʠʩʪʳʝ 

ʤʠʥʝʨʘʣʳ. ɺ ʥʠʭ ʦʪʤʝʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Mo, As, Ag, Pb, 

Zn, Bi, Nb, V ʠ ʜʨ. ɺ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʦʙʥʘʨʫʞʝʥʳ ʚʳʜʝʣʝʥʠʷ ʟʦʣʦʪʘ, 

ʩʝʨʝʙʨʘ, ʧʠʨʠʪʘ; ʚ ʧʦʜʯʠʥʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʪʤʝʯʘʶʪʩʷ ʘʥʪʠʤʦʥʠʪ, 

ʤʦʣʠʙʜʝʥʠʪ, ʩʬʘʣʝʨʠʪ, ʘʨʛʝʥʪʠʪ, ʘʨʩʝʥʦʧʠʨʠʪ ʠ ʜʨʫʛʠʝ [3, 4, 5]. ɺ 

ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ ʦʪ 0,4 ʛ/ʪ ʜʦ 2 ʛ/ʪ, ʘ ʚ 
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ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʜʦ 24-32 ʛ/ʪ [ʅʘʚʘʨʥʦʚ, ʐʘʪʘʣʦʚ, 1964 ʬ; ɼʫʢʘʨʪ, 

1966 ʬ ʠ ʜʨ.]. ɿʦʣʦʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʤ ʠ ʚʠʜʠʤʳʤ 

ʤʝʣʢʠʤ ʨʘʟʤʝʨʦʤ ʦʪ 0,01 ʜʦ 0,05 ʤʤ ʠ ʙʦʣʝʝ. ɺʳʷʚʣʝʥʠʝ ʪʘʢʠʭ 

ʤʠʥʝʨʘʣʦʚ, ʢʘʢ ʩʝʨʝʙʨʦ ʠ ʙʘʨʠʪ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ ʫʩʣʦʚʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʄʝʪʘʩʦʤʘʪʠʪʳ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʙʨʘʟʫʶʪ ʧʨʦʪʷʞʝʥʥʳʝ ʫʟʢʠʝ ʟʦʥʳ ʧʦ ʜʨʝʚʥʠʤ 

ʨʘʟʣʦʤʘʤ, ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʤ ʚ ʤʝʟʦʟʦʝ, ʘ ʪʘʢʞʝ ʩʦʛʣʘʩʥʳʝ ʟʘʣʝʞʠ ʚ 

ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱʘʭ ʚʝʥʜʘ, ʢʝʤʙʨʠʷ ʠ ʚ ʧʝʩʯʘʥʠʢʘʭ ʶʨʳ.  

 

2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ  

ʇʨʠʤʝʨʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʨʦʩʩʳʧʝʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʦʪʘ ʦʪ 100 ʤʛ/ ʤ
3
 

ʜʦ 2 ʛ/ʤ
3
 ʠ ʙʦʣʝʝ ʟʘ ʩʯʝʪ ʟʦʣʦʪʦʨʫʜʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ 

ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʘʤ, ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʳ ʙʘʩʩʝʡʥʘ ʉʨʝʜʥʝʡ ʃʝʥʳ. ʂ 

ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʫʩʪʴʷ ʨʝʢ ɺʠʪʠʤ, ɹʳʩʪʨʘʷ, ʀʣʝʡʢʘ, ʈʦʤʘʥʦʚʩʢʠʡ, 

ʇʠʣʢʘ, ʄʘʣ. ʂʨʝʩʪʦʚʘʷ, ʘ ʪʘʢʞʝ ʍʘʣʘʤʘʥʜʘ, ʍʘʨʩʘ, ʂʦʥʪʘʡʢʘ, ʅʶʷ, 

ʊʫʨʫʢʪʘ ʠ ɼʞʝʨʙʘ. ɼʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʨʠʫʨʦʯʝʥʘ ʢ ɹʘʡʢʘʣʦ-

ʇʘʪʦʤʩʢʦʤʫ ʥʘʜʚʠʛʦʚʦʤʫ ʧʦʷʩʫ ʠ ʟʘʣʦʞʝʥʘ ʚ ʧʦʣʝ ʨʘʟʚʠʪʠʷ 

ʪʨʝʱʠʥʦʚʘʪʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ, ʛʜʝ ʚʳʷʚʣʝʥʳ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʦʣʦʪʦʥʦʩʥʳʭ 

ʢʘʨʩʪʦʚʳʭ ʨʦʩʩʳʧʝʡ. ɿʦʣʦʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʬʨʘʢʮʠʝʡ 0,1-

0,25 ʤʤ, ʥʘ ʥʝʢʦʪʦʨʳʭ ʦʙʲʝʢʪʘʭ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʢʨʫʧʥʦʝ ʟʦʣʦʪʦ 2-3 

ʤʤ (ʫʩʪʴʷ ʨ. ɺʠʪʠʤ, ʂʘʤʝʥʢʘ, ʈʦʤʘʥʦʚʩʢʠʡ ʠ ʜʨ.) ʠ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʝ - 

ʤʝʥʝʝ 0,1 ʤʤ (ʍʘʣʘʤʘʥʜʘ, ʍʘʨʩʘ). ʆʥʦ ʠʤʝʝʪ ʚ ʦʩʥʦʚʥʦʤ 

ʧʣʘʩʪʠʥʯʘʪʫʶ, ʢʦʤʢʦʚʠʜʥʫʶ, ʠʥʦʛʜʘ ʛʫʙʯʘʪʫʶ ʬʦʨʤʫ. ʉʨʝʜʥʷʷ 

ʧʨʦʙʥʦʩʪʴ ʟʦʣʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 930ă ʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 865 ʜʦ 990ă, ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ (ɹʘʪʘʤʘʡ) ʚʳʷʚʣʝʥʘ ʥʠʟʢʘʷ ʧʨʦʙʥʦʩʪʴ 500-638ă. 

ɺ ʟʦʣʦʪʝ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ Ag (10,07 ï 33,39 %),  Hg 

(0,12 ï 2,34 %) ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʤʝʩʠ Cu, ʫʩʪʘʥʦʚʣʝʥʳ 

ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ As, Te, Se, Co ʠ Ni, ʤʠʢʨʦʚʢʣʶʯʝʥʠʷ 

ʩʫʣʴʬʠʜʦʚ (ʧʠʨʠʪ, ʭʘʣʴʢʦʧʠʨʠʪ, ʘʨʩʝʥʦʧʠʨʠʪ), ʩʝʣʝʥʠʜʦʚ, 

ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʬʦʩʬʘʪʦʚ (ʬʣʦʨʝʥʩʠʪ) ʠ ʪʝʣʣʫʨʠʜʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ 

ʥʘʙʣʶʜʘʶʪʩʷ ʩʨʦʩʪʢʠ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ ʩ ʞʠʣʴʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ - 

ʭʘʣʮʝʜʦʥʦʚʠʜʥʳʤ ʢʚʘʨʮʝʤ (ʘʜʫʣʷʨʦʤ) ʠ ʢʘʣʴʮʠʪʦʤ. 

ɺʳʷʚʣʝʥʥʳʝ ʪʠʧʦʤʦʨʬʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ 

ʩʚʦʡʩʪʚʝʥʥʳ ʟʦʣʦʪʫ ʵʧʠʪʝʨʤʘʣʴʥʳʭ ʙʣʠʟʧʦʚʝʨʭʥʦʩʪʥʳʭ 
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ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʫʨʘʥʘʭʘ ʠ ʊʘʙʦʨʥʦʝ [4, 5], ʛʜʝ ʧʝʨʚʠʯʥʳʤʠ ʨʫʜʘʤʠ 

ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʤʝʪʘʩʦʤʘʪʠʪʳ, ʛʣʘʚʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʢʚʘʨʮ, ʘʜʫʣʷʨ, ʧʠʨʠʪ, ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʫʩʪʘʥʦʚʣʝʥʳ 

ʪʝʣʣʫʨʠʜʳ, ʩʝʣʝʥʠʜʳ, ʨʝʜʢʠʝ ʟʝʤʣʠ ʠ ʜʨ. Cʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ Au ʚ 

ʨʫʜʘʭ ʩʦʩʪʘʚʣʷʝʪ 1,8 ʛ/ʪ, ʧʨʠ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʦʪ 0,05 ʜʦ 16 ʛ/ʪ. 

ɿʦʣʦʪʦ ʚ ʨʫʜʘʭ ʥʘʭʦʜʠʪʩʷ ʚ ʚʠʜʝ ʤʠʢʨʦʥʥʳʭ ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ 1ï10 ʤʢʤ, 

ʠʥʦʛʜʘ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʜʦ 0,3-0,4 ʤʤ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʩʨʘʩʪʘʥʠʠ ʩ ʟʝʨʥʘʤʠ ʧʠʨʠʪʘ ʠʣʠ ʢʚʘʨʮʘ. ɺ ʟʦʣʦʪʝ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʠʤʝʩʴ 

ʣʠʰʴ Ag ʠ Hg, ʧʨʦʙʥʦʩʪʴ 810-840ă.  

ʅʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚ ɾʠʛʘʥʩʢʦʤ ʨʘʟʣʦʤʝ, 

ʄʦʣʦʜʦ-ʇʦʧʠʛʘʡʩʢʦʡ  ʠ ɸʥʘʙʘʨʦ-ʕʝʢʠʪʩʢʦʡ  ʩʠʩʪʝʤʝ ʨʘʟʣʦʤʦʚ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʢʦʨʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʧʨʠʨʘʟʣʦʤʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ [5]. 

ʀʟʫʯʝʥʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʚʠʪʳ ʚ 

ʦʩʥʦʚʥʦʤ  ʧʦ ʜʦʣʦʤʠʪʘʤ ʢʝʤʙʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ 

ʟʦʥʘʭ ʨʘʟʣʦʤʘ. ɺ ʥʠʭ ʚʳʷʚʣʝʥʦ ʚʢʨʘʧʣʝʥʥʦʝ ʟʦʣʦʪʦʩʫʣʴʬʠʜʥʦʝ 

ʦʨʫʜʝʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʝʣʢʠʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʩʘʤʦʨʦʜʥʦʛʦ 

ʟʦʣʦʪʘ, ʩʫʣʴʬʠʜʘʤʠ, ʦʪʤʝʯʘʝʪʩʷ ʙʘʨʠʪ. ɿʦʣʦʪʦ ʠ ʩʝʨʝʙʨʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʢʚʘʨʮʝʚʳʭ ʧʨʦʞʠʣʢʘʭ ʦʪ ʧʝʨʚʳʭ ʤʠʢʨʦʥ ʜʦ 15 ʤʢʤ, ʩ ʧʨʠʤʝʩʴʶ ʦʪ 0,5 

ʜʦ 2, 6% ʨʪʫʪʠ ʠʥʦʛʜʘ ʚ ʩʨʘʩʪʘʥʠʠ ʩ ʧʠʨʠʪʦʤ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʦʠʟʦʰʣʦ ʚ ʧʝʨʠʦʜ 

ʧʨʦʷʚʣʝʥʠʷ ʤʝʟʦʟʦʡʩʢʦʡ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʚ ɾʠʛʘʥʩʢʦʤ 

ʨʘʟʣʦʤʝ (ɹʦʣ. ʂʫʦʥʘʤʢʘ), ʄʦʣʦʜʦ-ʇʦʧʠʛʘʡʩʢʦʡ (ʩʨʝʜʥʝʝ ʪʝʯʝʥʠʝ ʨ. 

ɸʥʘʙʘʨ ï ʨʝʢʠ ɹʠʣʣʷʭ, ʕʙʝʣʷʭ, ʄʦʨʛʦʛʦʨ, ʄʘʷʪ)  ʠ ɸʥʘʙʘʨʦ-ʕʝʢʠʪʩʢʦʡ  

(ʥʠʞʥʝʝ ʪʝʯʝʥʠʝ ʨ.ɸʥʘʙʘʨ ï ʨ.ʇʦʣʦʚʠʥʥʘʷ) ʟʦʥʘʭ, ʛʜʝ ʠʟʚʝʩʪʥʳ 

ʨʦʩʩʳʧʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʩ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʤ ʟʦʣʦʪʦʤ.  

 

3. ɺʳʚʦʜʳ  

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʩ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ɸʣʜʘʥʘ, ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʭ 

ʚ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱʘʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ 

ʟʦʥʘʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʠ ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʚʧʝʨʚʳʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 
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ʪʠʧʘ ʂʫʨʘʥʘʭ ʠ ʊʘʙʦʨʥʦʝ,  ʢʘʢ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ, ʪʘʢ ʠ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ.  

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʧʨʦʝʢʪʘ ʅʀʈ ˉ 0381-

2019-0004 ʀɻɸɹʄ ʉʆ ʈɸʅ. 
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Annotation. In the Aldan Shield mesozoic gold deposits with 

placer-forming metals are widespread. In these placers native 

gold are often associated with platinum-group minerals 

(PGM), and in the Inagli and Kondyor Pt-bearing placers, 

connected to circular massif with dunite core, PGM occurs 

with a subordinate amount of native gold. However, 

paragenetic relationship of the apparent Au-Pt association 

with certain ore-magmatic formations and geodynamical 

setting of their occurrence still remains unresolved. In this 

article, we present geological and mineralogical data and age 

patterns that indicate the subduction origin of Mesozoic ore-

magmatic systems with Au-Pt mineralization. 

 

1. ɺʚʝʜʝʥʠʝ 

ʖʞʥʘʷ ʗʢʫʪʠʷ ʠʟʚʝʩʪʥʘ, ʢʘʢ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʠʭ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʩʚʦʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʛʝʦʣʦʛʦ-ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʪʠʧʘʤʠ ʢʨʫʧʥʳʭ Au-ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ [1]. ɸʣʜʘʥʩʢʘʷ 

ʟʦʣʦʪʦʥʦʩʥʘʷ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʦʪʥʦʩʠʪʩʷ ʢ 

ʚʳʩʦʢʦʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʤ ʜʨʝʚʥʠʤ ʱʠʪʘʤ ʩ ʤʦʱʥʦʡ MZ ʠ ʤʝʥʝʝ 

ʠʥʪʝʥʩʠʚʥʦʡ PZ (ʚ ʉʪʘʥʦʚʦʤ ʜʦʤʝʥʝ) ʧʝʨʝʨʘʙʦʪʢʦʡ. ʇʨʦʷʚʣʝʥʠʷ 

ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ, ʚ ʚʠʜʝ ʤʝʞʙʣʦʢʦʚʳʭ ʧʦʜʚʠʞʝʢ ʠ 

ʚʥʫʪʨʠʧʣʠʪʥʦʛʦ ʨʠʬʪʦʛʝʥʝʟʘ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʳ ʛʣʫʙʠʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʚ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ [2]. ɼʣʷ 

ʧʦʥʠʤʘʥʠʷ  ʛʝʥʝʟʠʩʘ ʩʣʦʞʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʨʫʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʩʚʝʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ ʩ 

ʧʨʠʤʳʢʘʶʱʠʤʠ ʢ ʥʝʤʫ ʪʝʨʨʝʡʥʘʤʠ (ʨʠʩʫʥʦʢ 1).  
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ʈʠʩʫʥʦʢ 1. ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʩʭʝʤʘ ʶʛʘ ʉʝʚʝʨʦ-ɸʟʠʘʪʩʢʦʛʦ ʢʨʘʪʦʥʘ [3] 

1-2 ï ʪʝʨʨʝʡʥʳ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʘ: 1ʘ ï 

ʘʢʢʨʝʮʠʦʥʥʳʡ ʢʣʠʥ (KED - ʍʵʥʪʵʡ-ɼʘʫʨʩʢʠʡ, UB - ʋʥʴʷ-ɹʦʤʩʢʠʡ); 1ʙ 

ï ʦʢʝʘʥʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ (AON - ʆʥʦʥʩʢʠʡ, ATK -ʊʫʢʫʨʠʥʛʩʢʠʡ, 

ANL - ʅʠʣʘʥʩʢʠʡ, GL - ɻʘʣʘʤʩʢʠʡ); 2 ï ʘʢʪʠʚʥʘʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ 

ʦʢʨʘʠʥʘ (ʂʄ - ʂʘʤʝʥʩʢʠʡ); 3-8 ï ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʜʫʛʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʩʫʙʜʫʢʮʠʝʡ ʊ3-ʂ1 (3-6) ʠ PZ-T1 (7-8) ʚʦʟʨʘʩʪʦʚ: 3 ï ʋʜʩʢʦʡ  (UD) 

ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʠʡ ʧʦʷʩ; 4 ï ʉʪʘʥʦʚʦʡ (ST) ʧʣʫʪʦʥʠʯʝʩʢʠʡ ʧʦʷʩ; 5 

ï ʖʞʥʦ-ɸʣʜʘʥʩʢʠʝ (YA) ʚʧʘʜʠʥʳ; 6 ï ʱʝʣʦʯʥʳʝ ʤʘʛʤʘʪʠʪʳ: (ʘ) - 

ʰʪʦʢʠ ʠ ʜʘʡʢʠ, (ʙ) - ʟʦʥʘʣʴʥʦ-ʢʦʣʴʮʝʚʳʝ ʠʥʪʨʫʟʠʚʳ ʀʥʘʛʣʠ (1), 

ʂʦʥʜʝʨ (2), ʏʘʜ (3) ʠ ʄʫʨʫʥʩʢʠʡ ʢʦʤʧʣʝʢʩ (4), (ʚ) - ʜʘʡʢʘ ʨ. ʄʦʣʙʦ [4]; 

7ʘ ï ʉʝʣʝʥʛʠʥʩʢʠʡ (SL) ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʠʡ ʧʦʷʩ; 7ʙ ï ɸʥʛʘʨʦ-

ɺʠʪʠʤʩʢʠʡ (AV) ʛʠʛʘʥʪʩʢʠʡ ʛʨʘʥʠʪʦʠʜʥʳʡ ʙʘʪʦʣʠʪ; 8 ï ʉʝʚʝʨʦ-

ɻʦʙʠʡʩʢʠʡ (NG) ʧʨʝʜʜʫʛʦʚʦʡ ʧʨʦʛʠʙ; 9 ï ʅʝʧʩʢʘʷ (NP) ʟʦʥʘ ʩʢʣʘʜʦʢ ʠ 

ʥʘʜʚʠʛʦʚ; 10 ï ʩʜʚʠʛʠ ʠ ʨʘʟʣʦʤʳ. ʐʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ï ʩʝʚʝʨʥʘʷ 

ʛʨʘʥʠʮʘ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ ʩ ʧʣʘʪʬʦʨʤʝʥʥʳʤ ʯʝʭʣʦʤ. 

 

ɺʜʦʣʴ ʶʞʥʦʡ ʦʢʨʘʠʥʳ ʉʝʚʝʨʦ-ɸʟʠʘʪʩʢʦʛʦ ʢʨʘʪʦʥʘ ʧʨʦʪʷʛʠʚʘʝʪʩʷ 

ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʠʡ ʦʨʦʛʝʥʥʳʡ ʧʦʷʩ (ʄʆʆʇ), ʩʪʘʥʦʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ, 

ʧʦ ʤʥʝʥʠʶ ʃ.ʄ. ʇʘʨʬʝʥʦʚʘ [3], ʦʙʫʩʣʦʚʣʝʥʦ ʢʦʩʳʤ ʩʙʣʠʞʝʥʠʝʤ ʩ 
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ʣʝʚʦʩʪʦʨʦʥʥʠʤ ʩʜʚʠʛʦʚʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ɸʤʫʨʩʢʦʛʦ ʩʫʧʝʨʪʝʨʨʝʡʥʘ ʩ 

ʉʠʙʠʨʩʢʠʤ ʢʨʘʪʦʥʦʤ, ʥʘʯʠʥʘʷ ʩ ʧʦʟʜʥʝʛʦ PZ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʜʦ ʨʘʥʥʝʛʦ 

MZ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ. ɽ.ʇ. ʄʘʢʩʠʤʦʚʳʤ [5] ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʟʦʥʘʣʴʥʦʩʪʴ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʣʠʝʚʦʡ ʱʝʣʦʯʥʦʩʪʠ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ ʛʝʦʙʣʦʢʘ ʩ ʶʞʥʦʡ ʠ ʖ-ɺ 

ʛʨʘʥʠʮ ʩ ʄʆʆʇ ʥʘ ʉ-ɿ ʢ ɸʣʜʘʥʦ-ʃʝʥʩʢʦʡ ʧʣʠʪʝ, ʠ ʪʘʢʦʛʦ ʨʦʜʘ 

ʟʦʥʘʣʴʥʦʩʪʴ ʦʙʲʷʩʥʷʝʪʩʷ ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʠ 

ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʦʙʩʪʘʥʦʚʢʘʤʠ, ʪ.ʝ. ʩʚʷʟʘʥʦ ʩ ʟʦʥʦʡ ɹʝʥʴʦʬʘ. ɼʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʄʆʆʇ ʠ ʤʘʩʰʪʘʙʥʦʛʦ 

MZ Au-Pt ʦʨʫʜʝʥʝʥʠʷ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ ʩ ʩʫʙʜʫʢʮʠʦʥʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʝʥʠʝ ʜʘʪʠʨʦʚʦʢ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʠʥʜʠʢʘʪʦʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʢ ʤʘʪʝʨʠʥʩʢʠʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ, 

ʪʘʢ ʠ ʜʦʯʝʨʥʠʭ ʨʫʜʦʥʦʩʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ.  

 

2. ʆʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ɺ ʎʝʥʪʨʘʣʴʥʦ-ɸʣʜʘʥʩʢʦʤ ʨʘʡʦʥʝ (ʎɸʈ) ʦʜʥʠʤ ʠʟ ʵʪʘʣʦʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʥʝʩʫʱʠʭ Au-Pt ʦʨʫʜʝʥʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʀʥʘʛʣʠʥʩʢʠʡ ʤʘʩʩʠʚ, ʥʘ ʧʨʠʤʝʨʝ 

ʢʦʪʦʨʦʛʦ ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʦʙʦʩʥʦʚʘʪʴ ʩʚʦʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʭʦʜʥʳʤ ʨʘʩʧʣʘʚʦʤ 

ʬʦʨʤʠʨʦʚʘʚʰʠʤ ʀʥʘʛʣʠʥʩʢʠʡ ʤʘʩʩʠʚ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʢʘʣʠʝʚʳʝ 

ʧʠʢʨʠʪʦʠʜʳ, ʢʦʪʦʨʳʝ ʧʦ ʤʝʨʝ ʧʦʜʲʝʤʘ ʧʦʜʚʝʨʛʘʣʠʩʴ ʧʦʩʪʝʧʝʥʥʦʤʫ 

ʜʝʢʦʤʧʨʝʩʩʠʦʥʥʦʤʫ ʟʘʪʚʝʨʜʝʚʘʥʠʶ ʠ ʥʘ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʫʨʦʚʥʝ 

ʦʙʨʘʟʦʚʘʣʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ ʜʠʘʧʠʨʦʧʦʜʦʙʥʦʝ ʪʝʣʦ ʚ ʨʘʥʥʝʤʝʣʦʚʦʝ 

ʚʨʝʤʷ [6]. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʷʤʳʤ ʜʘʪʠʨʦʚʘʥʠʝʤ 

ʠʟʦʬʝʨʨʦʧʣʘʪʠʥʳ (125-135 ʤʣʥ ʣʝʪ) ʠ ʩʧʝʨʠʣʣʠʪʘ (131-137 ʤʣʥ ʣʝʪ) ʠʟ 

ʨʦʩʩʳʧʠ ʀʥʘʛʣʠ (ʨʠʩʫʥʦʢ 2) ʥʦʚʳʤ  ʠʟʦʪʦʧʥʳʤ 
190
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʨʨʠʣʠʪʘ ʢʘʢ ʛʝʦʭʨʦʥʦʤʝʪʨʘ [7].  

 

ʈʠʩʫʥʦʢ 2. 
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ɿʦʥʘʣʴʥʳʝ ʤʘʩʩʠʚʳ ʫʨʘʣʦ-ʘʣʷʩʢʠʥʩʢʦʛʦ ʪʠʧʘ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ 

ʘʚʪʦʨʦʚ, ʦʙʨʘʟʫʶʪʩʷ ʚ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦ-ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʦʙʩʪʘʥʦʚʢʝ 

ʤʦʙʠʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʠ ʧʦʵʪʦʤʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʪʷʥʫʪʳʤʠ ʚʜʦʣʴ 

ʧʨʦʩʪʠʨʘʥʠʷ ʦʨʦʛʝʥʥʳʭ ʧʦʷʩʦʚ ʬʦʨʤʘʤʠ, ʯʘʩʪʦ ʧʨʠʦʙʨʝʪʘʷ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʦʯʝʨʪʘʥʠʷ ʠ ʥʘʢʣʦʥʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ ʩʪʘʥʦʚʣʝʥʠʝ ʤʘʩʩʠʚʦʚ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʪʳʣʦʚʦʡ ʟʦʥʳ 

ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʩʦʭʨʘʥʝʥʠʝ 

ʧʝʨʚʠʯʥʦʛʦ ʟʦʥʘʣʴʥʦ-ʢʦʣʴʮʝʚʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʠʘʧʠʨʦʠʜʥʦʛʦ 

ʩʪʨʦʝʥʠʷ ʤʘʩʩʠʚʦʚ [6]. 

ɺ ʨʦʩʩʳʧʠ ʧʣʘʪʠʥʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʤʘʩʩʠʚʦʤ ʀʥʘʛʣʠ ʧʦʩʪʦʷʥʥʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʧʫʪʥʦʝ ʩʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʚ ʚʠʜʝ ʩʣʘʙʦʦʢʘʪʘʥʥʳʭ 

ʢʦʤʢʦʚʘʪʳʭ ʠ ʩʫʙʨʫʜʥʳʭ ʟʝʨʝʥ ʨʘʟʤʝʨʦʤ ʜʦ 1-2 ʤʤ. ʇʨʦʙʥʦʩʪʴ ʟʦʣʦʪʘ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 380-980ă, ʩʨʝʜʠ ʧʨʠʤʝʩʝʡ ʦʪʤʝʯʘʶʪʩʷ Cu (ʜʦ 

2%) ʠ Hg (ʜʦ 3,4%), ʘ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʳ ʨʝʜʢʠʝ ʟʝʨʥʘ ʚʳʩʦʢʦʧʨʦʙʥʦʛʦ 

ʟʦʣʦʪʘ ʩ ʧʨʠʤʝʩʴʶ Pd ʜʦ 1-3%. ɿʦʣʦʪʦ ʀʥʘʛʣʠʥʩʢʦʡ ʨʦʩʩʳʧʠ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʦʣʦʪʘ ʠʟʚʝʩʪʥʳʭ ʪʠʧʦʚ (ʢʫʨʘʥʘʭʩʢʠʡ, ʣʝʙʝʜʠʥʩʢʠʡ ʠ 

ʜʨ.) ʢʨʫʧʥʳʭ Au-ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʎɸʈ (ʩʤ. ʩʪʘʪʴʶ ɾʫʨʘʚʣʝʚʘ 

ʠ ʜʨ. ʚ ʵʪʦʤ ʩʙʦʨʥʠʢʝ) ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ 

"ʠʥʘʛʣʠʥʩʢʠʡ" ʪʠʧ. ɺʩʝ ʵʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʀʥʘʣʠʥʩʢʠʡ ʤʘʩʩʠʚ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʥʦʛʠʭ ʤʝʟʦʟʦʡʩʢʠʭ Au-Pt ʨʫʜʦʛʝʥʥʳʭ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʩʚʦʠʤ ʙʦʣʝʝ ʪʫʛʦʧʣʘʚʢʠʤ 

ʩʦʩʪʘʚʣʷʶʱʠʤ, ʚ ʚʠʜʝ ʜʫʥʠʪʦʚʦʛʦ ʷʜʨʘ ʩ ʩʫʱʝʩʪʚʝʥʥʦ ʧʣʘʪʠʥʦʚʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. ʇʦ ʨʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʀʥʘʛʣʠʥʩʢʠʡ ʤʘʩʩʠʚ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʦʢ ʢ Cu-Au-ʧʦʨʬʠʨʦʚʦʤʫ ʦʨʫʜʝʥʝʥʠʶ ʈʷʙʠʥʦʚʩʢʦʛʦ 

ʤʘʩʩʠʚʘ, ʚ ʢʦʪʦʨʦʤ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʟʦʣʦʪʦʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʄʇɻ. ʇʦ 

ʤʥʝʥʠʶ ɸ.ʗ. ʂʦʯʝʪʢʦʚʘ [8] ʚʩʝ ʯʝʪʳʨʝ ʛʣʘʚʥʳʭ ʪʠʧʘ Au-ʨʫʜʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʎɸʈ ï ʂʫʨʘʥʘʭʩʢʠʡ, ʃʝʙʝʜʠʥʩʢʠʡ, ʈʷʙʠʥʦʚʩʢʠʡ ʠ 

ʕʣʴʢʦʥʩʢʠʡ ʪʷʛʦʪʝʶʪ ʢ ʧʦʣʷʤ MZ ʠʥʪʨʫʟʠʡ ʠ ʧʨʠ ʨʘʟʥʳʭ ʬʦʨʤʘʭ 

ʩʚʷʟʠ ʩ ʥʠʤʠ ʦʙʨʘʟʫʶʪ ʝʜʠʥʫʶ ʨʝʛʠʦʥʘʣʴʥʫʶ ʨʫʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ. ʆʧʨʝʜʝʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʪʠʧʘʤʠ ʨʫʜʥʳʭ ʪʝʣ 

ʦʙʫʩʣʦʚʣʝʥʳ ʨʘʟʥʳʤʠ ʛʣʫʙʠʥʘʤʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʆʙʰʠʨʥʳʡ ʘʨʝʘʣ MZ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ 

ʩʝʚʝʨʥʝʝ ʖʞʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʟʘʜʫʛʦʚʦʛʦ ʧʨʦʛʠʙʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ 

ʤʦʱʥʳʤʠ (ʜʦ 5 ʢʤ) ʪʦʣʱʘʤʠ ʶʨʳ ʠ ʥʠʟʦʚ ʤʝʣʘ (ʩʤ. ʨʠʩʫʥʦʢ 1), ʚʭʦʜʠʪ 

ʚ ʩʦʩʪʘʚ ʪʳʣʦʚʦʡ ʟʦʥʳ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ [3]. ʉ 

ʪʘʢʠʤʠ ʨʫʜʦʛʝʥʥʳʤʠ ʤʘʛʤʘʪʠʪʘʤʠ, ʚʠʜʠʤʦ, ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. ʅʘʧʨʠʤʝʨ, ʟʦʣʦʪʦ-ʤʘʣʦʩʫʣʴʬʠʜʥʳʡ 
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ʪʠʧ ʩʪʨʘʪʦʠʜʥʳʭ ʚʢʨʘʧʣʝʥʥʳʭ ʟʘʣʝʞʝʡ, ʚʢʣʶʯʘʶʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʂʫʨʘʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ [1], ʦʙʨʘʟʫʶʪʩʷ ʚ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʟʦʥʝ 

ʢʦʥʪʘʢʪʘ ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʭ ʜʦʣʦʤʠʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ ʩ 

ʚʳʰʝʣʝʞʘʱʠʤʠ ʥʠʞʥʝʶʨʩʢʠʤʠ ʧʝʩʯʘʥʠʢʘʤʠ. ʆʨʫʜʝʥʝʥʠʝ 

ʧʨʦʞʠʣʢʦʚʦ-ʚʢʨʘʧʣʝʥʥʦʛʦ ʪʠʧʘ ʟʦʣʦʪʦ-ʩʫʣʴʬʠʜʥʳʭ ʞʠʣ ʠ ʟʘʣʝʞʝʡ 

ʃʝʙʝʜʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʥʠʟʘʭ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʭ 

ʜʦʣʦʤʠʪʦʚ, ʟʘʣʝʛʘʶʱʠʭ ʥʘ AR ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ.  

ʄʝʟʦʟʦʡʩʢʠʝ ʱʝʣʦʯʥʳʝ ʧʦʨʦʜʳ ʧʨʦʩʪʠʨʘʶʪʩʷ ʜʘʣʝʢʦ ʥʘ ʩʝʚʝʨ ʧʦʯʪʠ 

ʜʦ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ʨ. ʃʝʥʳ, ʛʜʝ ʥʘʤʠ ʧʦ ʨ. ʄʦʣʙʦ (ʚ ʥʠʟʦʚʴʷʭ ʨ. ʏʘʨʘ) 

ʙʳʣʘ ʦʧʠʩʘʥʘ ʜʘʡʢʘ ʦʣʠʚʠʥʦʚʳʭ ʣʝʡʮʠʪʠʪʦʚ ʩ K-Ar ʚʦʟʨʘʩʪʦʤ 122 ʤʣʥ 

ʣʝʪ [4]. ʕʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʚʷʟʴ ʢʦʩʦʚʳʭ ʨʦʩʩʳʧʝʡ ʤʝʣʢʦʛʦ 

ʟʦʣʦʪʘ ʨ. ʏʘʨʘ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʳʟʳʚʘʶʱʠʭ ʠʥʪʝʨʝʩ ʫ ʤʝʣʢʠʭ 

ʩʪʘʨʘʪʝʣʴʩʢʠʭ ʘʨʪʝʣʝʡ, ʩ ʚʦʟʤʦʞʥʳʤʠ ʢʦʨʝʥʥʳʤʠ ʨʫʜʘʤʠ 

ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ. ʕʪʦ ʧʦʜʢʨʝʧʣʷʝʪʩʷ ʬʘʢʪʦʤ ʩʭʦʜʩʪʚʘ ʧʨʦʙʥʦʩʪʠ 

ʟʦʣʦʪʘ (ʦʪ ʥʠʟʢʦ- ʜʦ ʚʳʩʦʢʦʧʨʦʙʥʦʛʦ) ʨ. ʏʘʨʳ ʩ ʟʦʣʦʪʦʤ ʨʦʩʩʳʧʝʡ 

ʎɸʈ, ʥʝʞʝʣʠ ʩ ʚʳʩʦʢʦ- ʠ ʚʝʩʴʤʘ ʚʳʩʦʢʦʧʨʦʙʥʳʤ ʟʦʣʦʪʦʤ ʚʠʣʶʡʩʢʦʛʦ 

ʪʠʧʘ. ɺ ʙʘʩʩʝʡʥʝ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʏʘʨʘ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ʥʘ ʢʝʤʙʨʠʡʩʢʠʭ ʜʦʣʦʤʠʪʦʚʳʭ ʪʦʣʱʘʭ ʟʘʣʝʛʘʶʪ ʶʨʩʢʠʝ ʪʝʨʨʠʛʝʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ, ʪ.ʝ. ʤʳ ʥʘʙʣʶʜʘʝʤ ʟʜʝʩʴ ʚʝʩʴʤʘ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʢʘʨʪʠʥʫ 

ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʪʨʘʪʦʠʜʥʳʭ ʟʘʣʝʞʝʡ ʟʦʣʦʪʦ-ʤʘʣʦʩʫʣʴʬʠʜʥʦʛʦ 

(ʢʫʨʘʥʘʭʩʢʦʛʦ) ʪʠʧʘ. 

 

3. ɺʳʚʦʜʳ 

ʉ ʤʝʟʦʟʦʡʩʢʠʤʠ ʱʝʣʦʯʥʳʤʠ ʤʘʛʤʘʪʠʪʘʤʠ ʥʘ ɸʣʜʘʥʩʢʦʤ ʱʠʪʝ, ʢʨʦʤʝ 

ʦʙʱʝʠʟʚʝʩʪʥʳʭ Au-ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢʫʨʘʥʘʭʩʢʦʛʦ, 

ʣʝʙʝʜʠʥʩʢʦʛʦ, ʵʣʴʢʦʥʩʢʦʛʦ ʠ ʨʷʙʠʥʦʚʩʢʦʛʦ ʪʠʧʦʚ, ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠ 

ʩʚʷʟʘʥʦ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʦʝ Au-Pt ʦʨʫʜʝʥʝʥʠʝ ʠʥʘʛʣʠʥʩʢʦʛʦ ʪʠʧʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ ʩʫʙʜʫʢʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʶʛʝ 

ʉʝʚʝʨʦ-ɸʟʠʘʪʩʢʦʛʦ ʢʨʘʪʦʥʘ. ʇʨʦʷʚʣʝʥʠʷ MZ ʱʝʣʦʯʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʜʘʣʝʢʦ ʥʘ ʩʝʚʝʨ ʜʦ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ʨ. ʃʝʥʳ, ʯʪʦ 

ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʝʩʴ ʥʘ ʢʦʥʪʘʢʪʝ 

ʢʝʤʙʨʠʡʩʢʠʭ ʜʦʣʦʤʠʪʦʚ ʠ ʥʠʞʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʪʨʘʪʦʠʜʥʳʭ Au-

ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ ʢʫʨʘʥʘʭʩʢʦʛʦ ʪʠʧʘ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ (ˉ 0381-2019-0004) 

ʠ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ ˉ 17-05-00390). 
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Annotation. Areal placers of diamonds and rare and noble 

metals of unclear genesis are widespread on the territory of 

the Lena-Anabar interfluve. The source rocks of such 

valuable placer components are usually associated with a 

wide range of mantle mafic and ultramafic rocks typical for 

large igneous provinces. Heterochronous bodies of 

kimberlites, picrite and carbonatite rocks as well as alkaline 

basic rocks, both exposed on the surface and buried under the 

MZ-KZ cover, are widely developed in the basin of the 

Anabar and Olenek rivers. Certain mineral and geochemical 

indicators of the magmatites and placer minerals genetic 

relationship have been established, which allows us to 

consider this territory as an independent Lena-Anabar noble 

and rare metals and diamond-bearing metallogenic province 

that requires special study.  

 

1. ɺʚʝʜʝʥʠʝ 

ʉ ʦʩʚʦʝʥʠʝʤ ʫʥʠʢʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨʝʜʢʠʭ ʤʝʪʘʣʣʦʚ ʊʦʤʪʦʨ 

ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʩʝʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 
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ʨʫʜʦʥʦʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʃʝʥʦ-ɸʥʘʙʘʨʩʢʦʡ ʙʣʘʛʦʨʦʜʥʦ-

ʨʝʜʢʦʤʝʪʘʣʣʴʥʦ-ʘʣʤʘʟʦʥʦʩʥʦʡ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ, 

ʚʢʣʶʯʘʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘʣʤʘʟʘ, ʨʝʜʢʠʭ ʠ 

ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʧʣʦʱʘʜʥʳʝ ʨʦʩʩʳʧʝʧʨʦʷʚʣʝʥʠʷ 

(ʨʠʩʫʥʦʢ 1). ɿʜʝʩʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʣʤʘʟʦʥʦʩʥʳʝ ʨʦʩʩʳʧʠ [1-

3], ʚ ʢʦʪʦʨʳʭ ʧʦʩʪʦʷʥʥʦ ʦʪʤʝʯʘʝʪʩʷ ʧʦʧʫʪʥʦʝ ʤʝʣʢʦʝ ʟʦʣʦʪʦ ʠ ʧʣʘʪʠʥʘ 

[4, 5]. ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘʣʤʘʟʦʚ, ʙʣʘʛʦʨʦʜʥʳʭ 

ʤʝʪʘʣʣʦʚ ʠ ʤʠʥʝʨʘʣʦʚ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʚʝʨʦʷʪʥʦ 

ʨʘʟʣʠʯʥʳʝ, ʥʦ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʟʢʠʝ ʪʠʧʳ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʪʨʝʙʫʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʪʦʜʳ ʧʦʠʩʢʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʪʠʧʦʤʦʨʬʠʟʤʘ ʤʠʥʝʨʘʣʦʚ ʠʥʜʠʢʘʪʦʨʦʚ [3, 5, 6]. 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʣʤʘʟʘ, ʟʦʣʦʪʘ ʠ ʧʣʘʪʠʥʳ ʚ 

ʨʦʩʩʳʧʷʭ ʃʝʥʦ-ɸʥʘʙʘʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ. 1 ï ʤʘʩʩʠʚʳ ʑʋʂ ʊʦʤʪʦʨ ʠ 

ɹʦʛʜʦ; 2 - ʤʘʩʩʠʚʳ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ [10]; 3 ï 

ʧʠʢʨʠʪʦʙʘʟʘʣʴʪʳ, ʫʩʪʴʝ ʨ. ɸʥʘʙʘʨ; 4 ï ʜʘʡʢʘ ʤʝʡʤʝʯʠʪʦ-ʧʦʜʦʙʥʳʭ 

ʧʦʨʦʜ; 5 ï ʟʦʣʦʪʦ ʠ ʧʣʘʪʠʥʘ ʚ ʨʦʩʩʳʧʷʭ [4, 5]; 6 ï ʘʣʤʘʟʳ ʚ ʨʦʩʩʳʧʷʭ 

[11]; 7 ï ʘʣʤʘʟʳ ʚ ʪʫʬʬʠʪʘʭ ʢʘʨʥʠʡʩʢʦʛʦ ʷʨʫʩʘ [3]; 8-10 ï ʧʦʣʷ 

ʢʠʤʙʝʨʣʠʪʦʚ ʠ ʢʘʨʙʦʥʘʪʠʪʦʚ ʧʦ [11]: ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ (8), 

ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʠʝ (9) ʠ ʧʦʟʜʥʝʤʝʟʦʟʦʡʩʢʠʝ (10).  

 

2. ʈʝʟʫʣʴʪʘʪʳ 

ʇʦ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ [7-9] ʠ 

ʪʠʧʦʤʦʨʬʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʨʦʩʩʳʧʝʡ ʃʝʥʦ-

ɸʥʘʙʘʨʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʘʥʘʣʦʛʠʯʥʘ ʫʥʠʢʘʣʴʥʦʡ ʄʘʡʤʝʯʘ-ʂʦʪʫʡʩʢʦʡ 

ʧʨʦʚʠʥʮʠʠ, ʩ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʟʦʣʦʪʦ-ʧʣʘʪʠʥʦʥʦʩʥʳʝ ʨʦʩʩʳʧʠ. 

ʀʤʝʶʱʠʝʩʷ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ [10] ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʘʥʦʤʘʣʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʧʣʝʢʩʘʤ ʱʝʣʦʯʥʦ-

ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜ ʠ ʢʘʨʙʦʥʘʪʠʪʦʚ (ʑʋʂ), ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʜ 

ʤʝʟʦʟʦʡʩʢʠʤ ʯʝʭʣʦʤ ʚ ʧʨʝʜʝʣʘʭ ʃʝʥʦ-ɸʥʘʙʘʨʩʢʦʛʦ ʧʨʦʛʠʙʘ. ɺ 

ʩʘʤʦʨʦʜʥʦʡ ʞʝʣʝʟʠʩʪʦʡ ʧʣʘʪʠʥʝ ʠʟ ʨʦʩʩʳʧʠ ʄʘʷʪ ʫʩʪʘʥʦʚʣʝʥʳ 

ʩʠʣʠʢʘʪʥʳʝ ʚʢʣʶʯʝʥʠʷ, ʧʦ ʩʦʩʪʘʚʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʱʝʣʦʯʥʳʤ 

ʧʦʨʦʜʘʤ ʤʝʣʴʪʝʡʛʠʪʘʤ. ʉʨʝʜʠ ʟʝʨʝʥ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ ʦʙʥʘʨʫʞʝʥʳ 

ʠʥʜʠʚʠʜʳ ʩ ʚʳʩʦʢʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ Pd, Pt ʠ Cu, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʟʦʣʦʪʘ ʠʟ ʧʣʘʪʠʥʦʥʦʩʥʳʭ ʤʘʬʠʪ-ʫʣʴʪʨʘʤʘʬʠʪʦʚʳʭ ʠʥʪʨʫʟʠʚʦʚ. ɺ 

ʨʦʩʩʳʧʷʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʜʦʣʷ 

ʚʳʩʦʢʦ-Ti ʭʨʦʤʰʧʠʥʝʣʠʜʦʚ ï ʪʠʧʦʤʦʨʬʥʳʭ ʤʠʥʝʨʘʣʦʚ ʑʋʂ.  

ʅʘʤʠ ʪʘʢʞʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚʳʙʦʨʢʠ ʮʠʨʢʦʥʦʚ ʠʟ ʘʣʤʘʟʦʥʦʩʥʳʭ 

ʨʦʩʩʳʧʝʡ ʠ ʛʨʘʚʝʣʠʪʦʚ ʙʘʟʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʢʘʨʥʠʡʩʢʦʛʦ ʷʨʫʩʘ 

ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ, ʫʯʘʩʪʢʘ ɹʫʣʢʫʨ ʚ ʥʠʟʦʚʴʷʭ ʨ. ʃʝʥʳ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦ U-Pb ʜʘʪʠʨʦʚʘʥʠʶ ʧʦʟʚʦʣʷʶʪ ʚʦʩʩʦʟʜʘʪʴ ʠʩʪʦʨʠʶ ʠ 

ʭʘʨʘʢʪʝʨ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʧʫʪʝʡ ʤʠʛʨʘʮʠʠ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʘʣʤʘʟʦʚ. 

ɺ ʠʟʫʯʝʥʥʳʭ ʨʦʩʩʳʧʷʭ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʙʣʘʛʦʨʦʜʥʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ 

ʘʣʤʘʟʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʤʠʥʝʨʘʣʳ ʨʝʜʢʠʭ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ï 

ʮʠʨʢʦʥ, ʙʘʜʜʝʣʝʠʪ, Nb-ʩʦʜʝʨʞʘʱʠʡ ʨʫʪʠʣ, ʤʦʥʘʮʠʪ ʠ ʪʦʨʠʘʥʠʪ. ʂʨʦʤʝ 

ʵʪʦʛʦ, ʠʟ ʭʚʦʩʪʦʚʳʭ ʦʪʚʘʣʦʚ ʘʣʤʘʟʦʥʦʩʥʦʡ ʨʦʩʩʳʧʠ ʨ.ʍʘʨʘ-ʄʘʩ ʥʘʤʠ 

ʧʨʦʚʦʜʠʣʦʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʦʧʳʪʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʩʘʤʦʮʚʝʪʥʳʭ 
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ʢʘʤʥʝʡ ʶʚʝʣʠʨʥʦʛʦ ʢʘʯʝʩʪʚʘ: ʷʨʢʦ ʦʢʨʘʰʝʥʥʳʭ ʨʫʙʠʥʘ, ʩʘʧʬʠʨʘ, 

ʩʠʥʝʡ ʰʧʠʥʝʣʠ, ʮʠʨʢʦʥʘ, ʘ ʪʘʢʞʝ ʛʨʘʥʘʪʘ, ʦʣʠʚʠʥʘ ʠ ʭʨʦʤʜʠʦʧʩʠʜʘ. 

ʆʥʠ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʚ ʧʦʧʝʨʝʯʥʠʢʝ ʜʦ 5 ʤʤ ʠ ʤʘʩʩʳ ʜʦ 10-17 ʢʘʨʘʪ, 

ʯʪʦ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʜʘʞʝ ʨʝʘʣʴʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʧʨʠ 

ʧʦʧʫʪʥʦʤ ʠʟʚʣʝʯʝʥʠʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʤʘʛʤʘʪʠʪʦʚ ʱʝʣʦʯʥʦʛʦ ʫʣʴʪʨʘʙʘʟʠʪ-

ʙʘʟʠʪʦʚʦʛʦ ʩʦʩʪʘʚʦʚ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʨʠʬʪʦʛʝʥʥʦʛʦ ʨʝʞʠʤʘ 

ʨʘʟʚʠʪʠʷ ʢʨʘʝʚʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚ 

ʨʠʬʝʡʩʢʦʝ, ʜʝʚʦʥʩʢʦʝ ʠ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʦʝ ʚʨʝʤʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ɸʥʘʙʘʨʩʢʠʡ ʨʘʡʦʥ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʫʶ 

ʪʝʨʨʠʪʦʨʠʶ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʢʨʦʤʝ Nb-TR ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ Au-Pt 

ʤʠʥʝʨʘʣʠʟʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʤʧʣʝʢʩʘʤʠ ʱʝʣʦʯʥʳʭ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ 

ʧʦʨʦʜ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʤʥʦʛʠʝ ʙʦʛʘʪʳʝ ʢʦʨʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʧʦʛʨʝʙʝʥʳ ʧʦʜ ʤʝʟʦʟʦʡʩʢʠʤʠ ʪʦʣʱʘʤʠ ʃʝʥʦ-

ɸʥʘʙʘʨʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʧʨʦʷʚʣʷʷ ʩʝʙʷ ʚ ʚʠʜʝ ʦʙʰʠʨʥʳʭ ʧʣʦʱʘʜʥʳʭ Au-

Pt ʨʦʩʩʳʧʝʧʨʦʷʚʣʝʥʠʡ  

 

3. ɺʳʚʦʜʳ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʑʋʂ, ʢʠʤʙʝʨʣʠʪʦʚ, ʧʠʢʨʠʪʦʚ, 

ʢʘʨʙʦʥʘʪʠʪʦʚ ʠ ʱʝʣʦʯʥʳʭ ʙʘʟʠʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʦʚ ʨʝʢ 

ɸʥʘʙʘʨ, ʆʣʝʥʝʢ ʠ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʃʝʥʳ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʥʘ ʬʘʥʝʨʦʟʦʡʩʢʦʤ ʵʪʘʧʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ɺʩʝ ʵʪʠ ʤʘʛʤʘʪʠʪʳ ʠʤʝʶʪ 

ʤʘʥʪʠʡʥʫʶ ʧʨʠʨʦʜʫ ʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʘʣʤʘʟʥʦʡ, 

ʨʝʜʢʦʟʝʤʝʣʴʥʦʡ ʠ ʙʣʘʛʦʨʦʜʥʦ-ʤʝʪʘʣʣʴʥʦʡ  ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʚʳʜʝʣʠʪʴ ʜʘʥʥʫʶ ʨʫʜʦʥʦʩʥʫʶ ʧʣʦʱʘʜʴ ʚ ʢʘʯʝʩʪʚʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʃʝʥʦ-ɸʥʘʙʘʨʩʢʦʡ ʙʣʘʛʦʨʦʜʥʦ-ʨʝʜʢʦʤʝʪʘʣʣʴʥʦ-

ʘʣʤʘʟʦʥʦʩʥʦʡ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ 

ʧʦʣʠʮʠʢʣʠʯʥʦʤʫ ʧʣʘʪʬʦʨʤʝʥʥʦʤʫ ʪʠʧʫ ʠ ʪʨʝʙʫʶʱʝʡ ʦʩʦʙʦʛʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʡ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ (ˉ 0381-2019-0003) 

ʠ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ ˉ 17-05-00390). 
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TASTAKHSKY DEFLECTION ï A PRIMARY OBJECT 

OF OIL  AND GAS PROSPECTING IN THE NORTH - 

EAST OF YAKUTIA  
Kapitolina Pavlova 

Institute of Oil and Gas Problems Siberian Branch of the Russian Academy 

of Sciences, 2 Petrovsky st., Yakutsk, 677980, Russia 

 

Annotation. On the basis of generalization of geological and 

geophysical materials, the features of the structure of the 

Yano-Indigirskaya lowland are analyzed. Based on seismic 

data, a schematic section of the Tastakhsky deflection was 

constructed. The boundaries of sedimentary deposits formed 

in the paleoplatform conditions are pre-established. The 

presence of preserved Paleozoic formations in the structure of 

the territory under consideration makes it possible to increase 

the hydrocarbon potential of the area and recommend it as a 

priority object for oil and gas exploration in the North- East 

of Yakutia. 

 

1. ɺʚʝʜʝʥʠʝ 

ʋʛʣʝʚʦʜʦʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʜʦ 

ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʝʛʦ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʠ ʚʳʩʦʢʘʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʥʝ ʚʳʟʳʚʘʶʪ 

ʩʦʤʥʝʥʠʷ. ɺ ʧʨʝʜʝʣʘʭ ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ 

ʦʙʨʘʤʣʝʥʠʠ ʰʝʣʴʬʘ ʤʦʨʷ ʃʘʧʪʝʚʳʭ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʨʘʡʦʥʘ 

ʧʨʠ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪʘʭ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʊʘʩʪʘʭʩʢʠʡ 

ʧʨʦʛʠʙ. ɻʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʧʨʷʞʝʥʳ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʦʜʥʘʢʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʝʝ 
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ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ. 

 

2. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʗʥʦ-ʀʥʜʠʛʠʨʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ, ʧʝʨʝʢʨʳʪʘ ʤʦʱʥʦʡ ʪʦʣʱʝʡ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʠʟʫʯʝʥʠʝ ʝʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. ɿʜʝʩʴ ʪʝʩʥʦ 

ʩʦʚʤʝʱʝʥʳ ʩʢʣʘʜʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ ʤʝʟʦʟʦʠʜ ʠ ʙʦʣʝʝ ʜʨʝʚʥʠʝ 

ʩʨʝʜʠʥʥʳʝ ʤʘʩʩʠʚʳ.  

ʈʘʟʨʝʟ ʊʘʩʪʘʭʩʢʦʛʦ ʧʨʦʛʠʙʘ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʠʟʫʯʝʥ ʜʦ ʛʣʫʙʠʥʳ 2,5-4,5 ʢʤ (ʨʠʩʫʥʦʢ 1). ɿʜʝʩʴ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʤʷ ʢʨʫʧʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʂ ʛʨʘʥʠʮʘʤ ʤʝʞʜʫ ʥʠʤʠ 

ʧʨʠʫʨʦʯʝʥʳ ʦʪʨʘʞʘʶʱʠʝ ʛʦʨʠʟʦʥʪʳ N, ʄ-ʖ ʠ ʖ, ʩʪʨʘʪʠʬʠʢʘʮʠʷ 

ʢʦʪʦʨʳʭ ʙʝʟ ʜʘʥʥʳʭ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʫʩʣʦʚʥʦʡ. 

ʇʦ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʬʫʥʜʘʤʝʥʪ ʧʦʜ ʧʨʦʛʠʙʦʤ ʦʧʫʱʝʥ ʜʦ 

ʛʣʫʙʠʥʳ 6 ʢʤ ʠ ʙʦʣʝʝ. 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘʪʠʯʝʩʢʠʡ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʨʘʟʨʝʟ  

ʧʦ ʣʠʥʠʠ ɸ-ɺ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1ï3 ï ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ: 1 ï ʢʘʡʥʦʟʦʷ, 2 ï 

ʤʝʟʦʟʦʷ, 3 ï ʧʘʣʝʦʟʦʷ; 4 ï ʠʥʪʨʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ; 5 ï ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʛʨʘʥʠʮʳ; 6 ï ʦʪʨʘʞʘʶʱʠʝ ʛʦʨʠʟʦʥʪʳ; 7 ï ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ. 

 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʩʣʦʞʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʪʝʨʨʠʛʝʥʥʳʤʠ ʥʝʦʛʝʥ-

ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʚ ʧʦʜʦʰʚʝ ʢʦʪʦʨʳʭ ʪʨʘʩʩʠʨʫʝʪʩʷ ʛʦʨʠʟʦʥʪ 

N. ʕʪʠ ʦʪʣʦʞʝʥʠʷ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 1200 ʤ, 

ʧʣʘʱʝʦʙʨʘʟʥʦ ʧʝʨʝʢʨʳʚʘʶʪ ʧʦʜʩʪʠʣʘʶʱʠʝ ʪʦʣʱʠ. ʉʨʝʜʥʷʷ ʯʘʩʪʴ 
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ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʟʦʢʘʡʥʦʟʦʡʩʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʤʝʞʜʫ ʛʦʨʠʟʦʥʪʘʤʠ N ʠ ʖ. ʇʦ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʧʦʜʦʰʚʘ ʢʦʤʧʣʝʢʩʘ ʚ ʨʘʡʦʥʝ ʊʘʩʪʘʭʩʢʦʛʦ ʧʨʦʛʠʙʘ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʫʙʠʥʝ 

2-3,0 ʢʤ [1]. ʅʠʞʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʠʞʝ ʦʪʨʘʞʘʶʱʝʛʦ 

ʛʦʨʠʟʦʥʪʘ ʖ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʦʪʣʦʞʝʥʠʷʤʠ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʠʩʷ ʚ ʧʘʣʝʦʧʣʘʪʬʦʨʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʂʘʨʙʦʥʘʪʥʦ-

ʪʝʨʨʠʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʣʝʦʟʦʷ ʚʳʭʦʜʷʪ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʶʞʥʝʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʚ ʧʨʝʜʝʣʘʭ ʋʣʘʭʘʥ-ʊʘʩʩʢʦʛʦʛʦʨʩʪ-

ʘʥʪʠʢʣʠʥʦʨʠʷ ʠ ʉʝʣʝʥʥʷʭʩʢʦʛʦ ʙʣʦʢʘ. 

ʊʘʩʪʘʭʩʢʠʡ ʧʨʦʛʠʙ ʧʦ ʜʘʥʥʳʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʙʝʥ ʰʠʨʠʥʦʡ 60³100 ʢʤ ʠ ʜʣʠʥʦʡ 200³250 ʢʤ. 

ɺ ʧʨʝʜʝʣʘʭ ʩʪʨʫʢʪʫʨʳ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʢʨʫʧʥʳʝ ʤʫʣʴʜʳ, ʨʘʟʜʝʣʝʥʥʳʝ 

ʩʝʜʣʦʚʠʥʦʡ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʡʦʥʝ 

ʊʘʩʪʘʭʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʧʨʦʮʝʩʩʳ ʧʨʦʛʠʙʘʥʠʷ ʧʦʯʪʠ ʫʥʘʩʣʝʜʦʚʘʥʥʦ 

ʧʨʦʷʚʠʣʠʩʴ ʚ ʥʝʦʛʝʥʝ ʠ ʚʦʟʤʦʞʥʦ ʧʨʦʜʦʣʞʘʶʪʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ.  

 

3. ʇʝʨʩʧʝʢʪʠʚʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ 

ʇʨʠ ʥʝʬʪʝʛʘʟʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ ʊʘʩʪʘʭʩʢʠʡ ʧʨʦʛʠʙ 

ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʦʜʥʦʠʤʝʥʥʦʛʦ ʚʧʦʣʥʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʨʘʡʦʥʘ (ʉʇʅɻʈ). ɺ ʧʨʝʜʝʣʘʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ ʧʝʨʩʧʝʢʪʠʚʳ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ ʩʚʷʟʘʥʳ ʩ 

ʦʩʘʜʦʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚʝʨʭʥʝʛʦ ʤʝʟʦʟʦʷ (J3-K1), ʩʦʩʪʦʷʱʠʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʪʝʨʨʠʛʝʥʥʳʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. ʆ ʚʦʟʤʦʞʥʦʤ ʥʘʣʠʯʠʠ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ) ʚ 

ʤʝʟʦʢʘʡʥʦʟʦʡʩʢʠʭ ʪʦʣʱʘʭ ʊʘʩʪʘʭʩʢʦʛʦ ʧʨʦʛʠʙʘ ʢʦʩʚʝʥʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʨʠʪʦʢʠ ʛʘʟʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʢʦʣʦʥʢʦʚʳʭ ʩʢʚʘʞʠʥʘʭ ʚ 

ʜʝʣʴʪʝ ʨ. ʗʥʘ [2]. 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʩʚʦʡʩʪʚʘ ʠʤʝʶʪ ʢʘʨʙʦʥʘʪʥʳʝ ʠ ʪʝʨʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʨʜʦʚʠʢʘ, ʩʠʣʫʨʘ ʠ ʯʘʩʪʠʯʥʦ ʜʝʚʦʥʘ, ʢʘʨʙʦʥʘ 

ʥʘ ʙʦʨʪʘʭ ʧʨʦʛʠʙʘ. ʅʝʬʪʝʛʘʟʦʚʳʝ ʟʘʣʝʞʠ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʤʦʛʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʢʘʢ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʢʠ, 

ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʤʠʛʨʘʮʠʠ ʋɺ [2]. ʇʦ ʜʘʥʥʳʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʊʘʩʪʘʭʩʢʦʛʦ ʧʨʦʛʠʙʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʦʙʘʭ 

ʛʦʤʦʣʦʛʦʚ ʤʝʪʘʥʘ (ʦʪ ʵʪʘʥʘ ʜʦ ʧʝʥʪʘʥʘ ʠ ʚʳʰʝ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
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ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʤʠʛʨʘʮʠʠ ʋɺ. ʋʯʠʪʳʚʘʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʢʦʧʣʝʥʠʷ ʋɺ 

ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʟʜʝʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʙʦʨʪʫ ʊʘʩʪʘʭʩʢʦʛʦ ʧʨʦʛʠʙʘ [3]. 

 

4. ɺʳʚʦʜʳ 

ʆʮʝʥʠʚʘʷ ʫʩʣʦʚʠʷ ʚʦʟʤʦʞʥʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʊʘʩʪʘʭʩʢʦʛʦ ʧʨʦʛʠʙʘ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʩʣʦʞʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʠʩʪʦʨʠʶ ʝʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʛʝʦʭʠʤʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ. ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʥʝʬʪʝʛʘʟʦʚʳʭ ʟʘʣʝʞʝʡ ʟʜʝʩʴ ʤʦʛʫʪ ʠʛʨʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʥʘʜ ʩʚʦʜʘʤʠ ʛʦʨʩʪʦʚʳʭ ʧʦʜʥʷʪʠʡ ʠ ʥʝʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʣʦʚʫʰʢʠ. 
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1. ɺʚʝʜʝʥʠʝ 

ʅʘ ʚʦʩʪʦʢʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʨʘʩʩʳʧʥʦʝ ʟʦʣʦʪʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ 

ʚʦʜʦʪʦʢʘʭ ʧʦʚʩʝʤʝʩʪʥʦ [1]. ʅʝ ʧʦʪʝʨʷʣʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʦʠʩʢʠ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʝ ʚʟʠʨʘʷ ʥʘ ʭʦʨʦʰʫʶ 

ʠʟʫʯʝʥʥʦʩʪʴ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ [1, 2]. ɽʱʝ ʚ 70-ʝ ʛʦʜʳ XX ʩʪʦʣʝʪʠʷ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʘʩʪʠʯʥʦ ʨʦʩʩʳʧʥʘʷ ʟʦʣʦʪʦʥʦʩʥʦʩʪʴ ʘʣʣʶʚʠʷ 

ʨʝʢ ʚʦʢʨʫʛ ʋʜʞʠʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʩʚʷʟʘʥʘ ʩ ʱʝʣʦʯʥʳʤʠ ʠ ʱʝʣʦʯʥʦ-

ʫʣʴʪʨʘʦʩʥʦʚʥʳʤʠ ʧʦʨʦʜʘʤʠ ʊʦʤʪʦʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ 

ʠ ʢʘʨʙʦʥʘʪʠʪʦʚ (ʊʂ) [3]. ʆʙʦʩʦʙʣʝʥʠʷ ʩʦʩʪʘʚʘ Au90,5Ag6,7Cu2,8 ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʚ ʢʘʣʴʮʠʪʝ ʢʘʤʘʬʦʨʠʪʦʚ ʊʂ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚʦ 

ʚʪʦʨʦʡ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʵʪʘʧ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʚ ʠʩʪʦʨʠʠ ʠʥʪʨʫʟʠʠ 

(~400 ʤʣʥ ʣʝʪ [4]) ʠ Au62Ag38 - ʚ ʧʠʨʠʪʝ ʩʠʝʥʠʪʦʚ [5]. 

ʊʦʤʪʦʨʩʢʘʷ ʢʦʣʴʮʝʚʘʷ ʠʥʪʨʫʟʠʷ ʧʨʦʨʳʚʘʝʪ ʠʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ, 

ʪʝʨʨʠʛʝʥʥʳʝ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʧʦʨʦʜʳ NP1-NP3 ʚʦʟʨʘʩʪʘ ʠ 

ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ (P), ʤʦʨʩʢʠʤʠ (J) ʠ ʨʳʭʣʳʤʠ (Q) 

ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʊʂ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʠ ʜʚʫʭ ʢʨʫʧʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ï ʜʨʝʚʥʝʛʦ 

ʋʜʞʠʥʩʢʦʛʦ ʘʚʣʘʢʦʛʝʥʘ ʠ ʄʦʣʦʜʦ-ʧʦʧʠʛʘʡʩʢʦʛʦ ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʥʝʰʥʝʝ ʢʦʣʴʮʦ ʊʂ 

ʩʣʦʞʝʥʦ ʱʝʣʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʂʘʨʙʦʥʘʪʠʪʦʚʦʝ ʷʜʨʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 
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ʧʦʨʦʜʘʤʠ ʜʚʫʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʜʝʨʞʘʥʠʷ Nb ʠ REE 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʙʝʟʨʫʜʥʳʝ ʠ ʨʫʜʥʳʝ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʩʦʜʝʨʞʘʥʠʷ Au ʠ Ag ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜʘʭ ʠ ʨʫʜʘʭ ʊʂ, 

ʚʩʢʨʳʪʳʭ ʩʢʚʘʞʠʥʦʡ ˉ6151, ʤʝʪʦʜʘʤʠ ʇɸɸʉ ʠ ʕʊɸɸʉ ʧʦʩʣʝ 

ʢʠʩʣʦʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʧʨʦʙ ʠ ʵʢʩʪʨʘʢʮʠʠ ʘʥʘʣʠʪʦʚ ʚ ʦʨʛʘʥʠʯʝʩʢʫʶ 

ʬʘʟʫ. ɺ ʨʫʜʘʭ ʬʦʨʤʳ ʥʘʭʦʞʜʝʥʠʷ Au ʚʳʷʚʣʷʣʠʩʴ ʤʝʪʦʜʦʤ 

ʩʪʫʧʝʥʯʘʪʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ (ʩʭʝʤʘ Tessier). 

 

2. ʈʝʟʫʣʴʪʘʪʳ 

ʇʦʨʦʜʳ ʢʘʨʙʦʥʘʪʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʜʝʣʝʥʳ ʦʪ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ 

ʨʝʘʢʮʠʦʥʥʦʡ ʢʘʡʤʦʡ ʢʘʣʠʰʧʘʪ-ʩʣʶʜʠʩʪʳʭ (Ñ ʘʧʘʪʠʪ, ʢʘʣʴʮʠʪ) ʧʦʨʦʜ 

(ʬʝʥʠʪʦʚ). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʨʦʜ, ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʢʘʨʙʦʥʘʪʠʪʘʭ 

ʦʧʠʩʘʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʊʦʤʪʦʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʘʢ ʣʘʪʝʨʠʪʥʘʷ ʢʦʨʘ 

ʚʳʚʝʪʨʠʚʘʥʠʷ [6], ʦʜʥʘʢʦ ʧʨʠ ʦʧʠʩʘʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʝ 

ʫʧʦʤʠʥʘʝʪʩʷ, ʯʪʦ ʚʳʰʝ ʢʘʨʙʦʥʘʪʠʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ ʟʘʣʝʛʘʶʪ ʧʦʨʦʜʳ ʧʦ 

ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʜʦʙʥʳʝ 

ʬʝʥʠʪʘʤ, ʦʢʨʫʞʘʶʱʠʤ ʢʘʨʙʦʥʘʪʠʪʦʚʦʝ ʷʜʨʦ. ɺʳʰʝ ʵʪʠʭ ʧʦʨʦʜ, 

ʩʦʜʝʨʞʘʥʠʝ ʘʧʘʪʠʪʘ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʨʘʟʨʝʟʫ, ʜʦʭʦʜʷ ʜʦ 

40 ʠ ʙʦʣʝʝ % (ʨʠʩʫʥʦʢ 1). ʕʪʠ ʧʦʨʦʜʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ 

ʬʨʘʥʢʦʣʠʪʦʚʳʡ ʛʦʨʠʟʦʥʪ [6]. ɽʛʦ ʩʤʝʥʷʶʪ ʧʦʨʦʜʳ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʛʝʪʠʪʘ, ʟʘʪʝʤ - ʩʠʜʝʨʠʪʘ. ʅʘʜ ʩʠʜʝʨʠʪʦʚʳʤʠ ʧʦʨʦʜʘʤʠ ʟʘʣʝʛʘʶʪ 

ʪʦʥʢʦʩʣʦʠʩʪʳʝ Nb-REE ʨʫʜʳ (ʈʅʈ-1, ʨʠʩʫʥʦʢ 1) [7]. ɺʩʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʠʧʳ ʧʦʨʦʜ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʨʘʟʨʝʟʘʭ ʫʯʘʩʪʢʦʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʛʘʪʳʭ ʨʫʜ (ʉʝʚʝʨʥʳʡ, ʖʞʥʳʡ ʠ ɹʫʨʘʥʥʳʡ) ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʨʝʟʝ ʩʢʚ. ˉ6151 (ʨʠʩʫʥʦʢ 1). ʇʦʤʠʤʦ ʦʧʠʩʘʥʥʳʭ 

ʨʘʥʝʝ ʛʦʨʠʟʦʥʪʦʚ ʘʚʪʦʨʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥ ʚʪʦʨʦʡ ʨʫʜʥʳʡ ʛʦʨʠʟʦʥʪ (ʈʅʈ-2), ʟʘʣʝʛʘʶʱʠʡ 

ʧʦʜ ʩʠʜʝʨʠʪʦʚʳʤ. ɻʦʨʠʟʦʥʪ ʈʅʈ-2 ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʨʘʡʥʝ 

ʚʳʩʦʢʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ REE, ʥʦ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʤʠʥʝʨʘʣʴʥʳʤ 

ʩʦʩʪʘʚʦʤ. ɻʝʥʝʟʠʩ ʦʙʦʠʭ ʨʫʜʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʨʘʟʜʝʣʷʶʱʝʛʦ ʠʭ 

ʩʠʜʝʨʠʪʦʚʦʛʦ, ʧʦ-ʧʨʝʞʥʝʤʫ, ʦʩʪʘʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ, ʭʦʪʷ ʵʪʘ ʯʘʩʪʴ 

ʨʘʟʨʝʟʘ ʠ ʦʧʠʩʳʚʘʶʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢʘʢ ʢʦʨʘ 

ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ Au ʚ ʢʘʨʙʦʥʘʪʠʪʘʭ ʜʦʩʪʠʛʘʶʪ 60 ppb, 

ʧʨʠʯʝʤ ʚʳʜʝʣʷʝʪʩʷ ʦʪʜʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʩ ʧʦʚʳʰʝʥʥʳʤʠ 

ʩʦʜʝʨʞʘʥʠʷʤʠ, ʥʘ ʬʦʥʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʩ ʩʦʜʝʨʞʘʥʠʷʤʠ Au 
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<0.5 ppb. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʨʦʜ ʧʨʦʬʠʣʷ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʙʦʛʘʪʳʭ 

ʨʫʜʘʭ ʩʦʜʝʨʞʘʥʠʷ ʥʘ 1 ʧʦʨʷʜʦʢ ʥʠʞʝ: ʩʠʜʝʨʠʪʦʚʳʝ - ʜʦ 2.5 ppb, 

ʛʝʪʠʪʦʚʳʝ - ʜʦ 3.8 ppb, ʈʅʈ-1 - ʜʦ 4.5 ppb, ʈʅʈ-2 ï ʜʦ 8.1 ppb. ʅʘ 

ʙʦʣʴʰʦʤ ʠʥʪʝʨʚʘʣʝ ʚ ʧʦʨʦʜʘʭ ʧʦʜʦʙʥʳʭ ʬʝʥʠʪʘʤ ʠ ʚ ʧʦʨʦʜʘʭ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʘʧʘʪʠʪʘ (ʬʨʘʥʢʦʣʠʪʘ) ʩʦʜʝʨʞʘʥʠʷ Au ʚʳʩʦʢʠʝ ʠ 

ʜʦʩʪʠʛʘʶʪ 100 ppb. ʄʝʪʦʜʦʤ ʩʪʫʧʝʥʯʘʪʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʳ ʬʦʨʤʳ ʥʘʭʦʞʜʝʥʠʷ ʟʦʣʦʪʘ ʚ ʈʅʈ-1, ʈʅʈ-2 ʠ ʦʙʨʘʟʮʝ ʠʟ 

ʩʠʜʝʨʠʪʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ. Au ʚ ʦʙʨʘʟʮʘʭ ʯʘʩʪʠʯʥʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʫʶ ʬʨʘʢʮʠʶ (5-15 %) ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ - ʚ 

ʦʢʠʩʣʷʝʤʫʶ (60-90%). ʅʘ ʦʩʪʘʪʦʯʥʫʶ ʧʨʠʭʦʜʠʪʩʷ 5-25% Au. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ Au ʩʚʷʟʘʥʦ ʩ ʩʫʣʴʬʠʜʘʤʠ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ Ag ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʙʦʛʘʪʳʭ 

ʨʫʜʘʭ (1.8-2.5 ppm), ʩʠʜʝʨʠʪʦʚʳʭ ʠ ʛʝʪʠʪʦʚʳʭ ʧʦʨʦʜʘʭ ʧʨʦʬʠʣʷ 

ʚʳʚʝʪʨʠʚʘʥʠʷ (0.5-1.0 ppm). ɺ ʦʩʪʘʣʴʥʳʭ ʧʦʨʦʜʘʭ ʩʦʜʝʨʞʘʥʠʷ < 0.5 

ppm. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʚʷʟʴ Ag ʩ 

ʤʠʥʝʨʘʣʘʤʠ ʛʨʫʧʧʳ ʢʨʘʥʜʘʣʣʠʪʘ, ʚ ʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚ 

ʚʠʜʝ ʠʟʦʤʦʨʬʥʦʡ ʧʨʠʤʝʩʠ. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ Au ʠ Ag ʠ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚ ʧʦʨʦʜʘʭ ʠ ʨʫʜʘʭ ʤʘʩʩʠʚʘ ʊʦʤʪʦʨ, ʚʩʢʨʳʪʳʭ ʩʢʚʘʞʠʥʦʡ ˉ 6151. 
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3. ɺʳʚʦʜʳ 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ, ʝʩʣʠ ʙʳ ʧʘʯʢʘ 

çʈʅʈ-1-ʩʠʜʝʨʠʪʦʚʳʡ ʛʦʨʠʟʦʥʪ-ʈʅʈ-2è ʷʚʣʷʣʘʩʴ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ 

ʧʨʦʬʠʣʷ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʩʣʝʜʦʚʘʣʦ ʙʳ ʦʞʠʜʘʪʴ ʦʙʦʛʘʱʝʥʠʝ ʟʦʣʦʪʦʤ 

ʵʪʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʧʝʨʛʝʥʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʠʣʷ, ʥʦ ʵʪʦʛʦ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ.  

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ˉ 18-17-00120 ʈʅʌ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʎʂʇ ʄʥʦʛʦʵʣʝʤʝʥʪʥʳʭ ʠ 

ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʆ ʈɸʅ. 
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PLATINUM GROUP METALS OF GOLD -SILVER 
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Annotation. For the first time, for a number of gold ore 

objects from Chukotka to Primorye, in addition to gold ore 

and silver mineralization, nanoscale mineral forms of all 

types of noble metals, including platinum group minerals, 

were systematized and studied. Their mineral forms were 

recorded using the method of x-ray diffractometry. The data 

obtained suggest that, in addition to forms traditionally 

considered basic (native forms), all types of noble metals are 

also represented by a number of other mineral forms. For Au - 

in the form of intermetallic alloys with tin, aluminum, 

gallium, occasionally in the form of oxide forms; for 

platinoids - in the form of sulfide (arsenide, selenide), and 

oxide forms, occasionally - intermetallic alloys with bismuth 
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and tin. Their number is quite comparable with the number of 

mineral forms of gold recorded by x-ray diffractometry. 

 

1. ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʣʘʪʠʥʦʚʳʭ ʤʝʪʘʣʣʦʚ 

ʷʚʣʷʶʪʩʷ ʩʫʣʴʬʠʜʥʳʝ ʤʝʜʥʦ-ʥʠʢʝʣʝʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʅʦʨʠʣʴʩʢ). 

ɺʪʦʨʳʤ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʠʩʪʦʯʥʠʢʦʤ ʵʣʝʤʝʥʪʦʚ ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ 

(ʕʇɻ) ʷʚʣʷʶʪʩʷ ʢʦʨʝʥʥʳʝ ʠ ʨʦʩʩʳʧʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʨʠʜʠʝʚʦ-

ʧʣʘʪʠʥʦʚʦʛʦ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʟʦʥʘʣʴʥʳʤʠ ʱʝʣʦʯʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʳʤʠ ʠʥʪʨʫʟʠʚʘʤʠ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʪʠʧʘ ʥʘ ʧʣʘʪʬʦʨʤʘʭ ʠ ʜʫʥʠʪ-ʢʣʠʥʦʧʠʨʦʢʩʝʥʠʪ-ʛʘʙʙʨʦʚʳʤʠ ʤʘʩʩʠʚʘʤʠ 

ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʝʡ (ʋʨʘʣʘ, ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʉʠʙʠʨʠ). ʂʨʦʤʝ ʵʪʠʭ 

ʪʠʧʦʚ, ʚ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʘ ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʧʣʘʪʠʥʦʠʜʦʚ ʩ 

ʟʦʣʦʪʦʤ ʠ ʩʝʨʝʙʨʦʤ, ʩʚʷʟʘʥʥʘʷ ʩ ʟʦʣʦʪʦʨʫʜʥʳʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ 

ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʫʱʝʩʪʚʫʶʪ: ʟʦʣʦʪʦ-ʩʫʣʴʬʠʜʥʳʝ ʠ 

ʯʝʨʥʦʩʣʘʥʮʝʚʳʝ. 

ʅʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʈʌ, ʢ ʟʦʣʦʪʦ-ʩʫʣʴʬʠʜʥʦʤʫ ʠ ʟʦʣʦʪʦ-cʝʨʝʙʨʷʥʦʤʫ 

ʪʠʧʫ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥʳ ʕʇɻ, ʦʪʥʦʩʷʪʩʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ: Cʝʥʪʷʙʨʴʩʢʦʝ, 

ʂʫʧʦʣ, ɼʚʦʡʥʦʝ, ɺʘʣʫʥʠʩʪʦʝ (ʏʫʢʦʪʢʘ); ʄʥʦʛʦʚʝʨʰʠʥʥʦʝ, 

ʄʠʣʦʛʨʘʜʦʚʩʢʦʝ, ʂʫʤʠʨʥʦʝ, ɹʝʣʦʟʝʨʥʦʝ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ). ʂ 

ʟʦʣʦʪʦʨʫʜʥʳʤ ʚ ʯʝʨʥʦʩʣʘʥʮʝʚʳʭ ʪʦʣʱʘʭ ʦʪʥʦʩʷʪʩʷ: ʅʘʪʘʣʢʘ, ʇʘʚʣʠʢ, 

ɼʝʛʜʝʢʘʥ (ʏʫʢʦʪʢʘ); ɻʣʫʭʦʝ ʠ ʜʨ. (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ). 

 

2. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʨʫʜ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 

ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʭ ʜʠʬʨʘʢʪʦʤʝʪʨʘʭ ARL X'tra (ʐʚʝʡʮʘʨʠʷ). ɺ ʦʜʥʦʤ ʠʟ 

ʢʦʪʦʨʳʭ ʜʣʷ ʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʝʪʩʷ  ʬʘʡʣ ʢʘʨʪʦʯʝʢ 

ʧʦʨʦʰʢʦʚʦʡ ʜʠʬʨʘʢʮʠʠ ICDD PDF-2 (ʙʦʣʝʝ 157 000, 2012 ʛʦʜʘ 

ʩʦʟʜʘʥʠʷ), ʚ ʜʨʫʛʦʤ ʨʘʩʰʠʨʝʥʥʘʷ ʝʛʦ ʚʝʨʩʠʷ - ICDD PDF ï 2, 2019 

ʛʦʜʘ,  ʩʦʜʝʨʞʘʱʘʷ ʙʦʣʝʝ 453 000 ʥʘʙʦʨʦʚ ʢʘʨʪʦʯʝʢ ʜʘʥʥʳʭ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ. ʂʘʞʜʳʡ ʥʘʙʦʨ ʩʦʜʝʨʞʠʪ 

ʜʠʬʨʘʢʮʠʦʥʥʳʝ, ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ 

ʩʚʝʜʝʥʠʷ, ʥʘʨʷʜʫ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʠʥʩʪʨʫʤʝʥʪʝ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʦʙʨʘʟʮʘ. ɸ ʪʘʢʞʝ ï ʧʨʠʚʦʜʠʤʳʝ ʚ 

ʦʙʱʝʤ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʤ ʬʦʨʤʘʪʝ ʦʪʜʝʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʚʝʱʝʩʪʚʘ. PDF-2 ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʬʠʨʤ: 

ICDD, FIZ ʠ NIST ʦʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʥʘʣʠʟʘ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 
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ʤʘʪʝʨʠʘʣʦʚ (ʢʨʠʩʪʘʣʣʠʪʦʚ). ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʦʙʨʘʟʮʘ ʥʘ 

ʜʠʬʨʘʢʪʦʤʝʪʨʘʭ ʩʦʩʪʘʚʣʷʣʦ ʦʪ 60 ʜʦ 80 ʤʠʥʫʪ. ʊʦ ʝʩʪʴ ʧʦʚʳʰʘʣʦʩʴ, 

ʢʘʢ ʤʠʥʠʤʫʤ, ʚ 3-4 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨʝ. 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʵʪʦʤ ʧʨʠʙʦʨʝ ʧʨʦʚʦʜʠʣʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Oxford Crystallographica. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ - ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Siroquant Sietronics Pty 

Ltd.  

ɼʘʥʥʳʝ ʧʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ, ʦʧʠʩʘʥʥʦʤ ʚʳʰʝ ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʤʝʥʷʝʤʦʡ ʥʘʤʠ ʤʝʪʦʜʠʢʠ ʜʣʷ ʨʷʜʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ 

ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ ɺʦʩʪʦʢʘ ʈʌ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1.  ʆʩʦʙʝʥʥʦʩʪʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʦʟʨʘʩʪʘ ʨʫʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʳ ʚ ʨʘʙʦʪʘʭ ʉʘʭʥʦ ɺ.ɻ., 

ʉʘʚʚʘ ʅ.ɽ., ʅʠʢʦʣʘʝʚʘ ʖ.ʅ. ʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [1, 2, 3, 4]. 

 

3. ɺʳʚʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʫʜ ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɺʦʩʪʦʢʘ ʈʦʩʩʠʡʩʢʦʡ 

ʬʝʜʝʨʘʮʠʠ ʢʦʤʧʣʝʢʩʘʤʠ ʤʝʪʦʜʦʚ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠ 

ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʡ ʜʠʬʨʘʢʮʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

1. ʅʘ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʧʦʤʠʤʦ ʟʦʣʦʪʦʨʫʜʥʦʡ ʠ ʩʝʨʝʙʨʷʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘʥʦ - ʨʘʟʤʝʨʥʳʝ  ʤʠʥʝʨʘʣʴʥʳʝ ʬʦʨʤʳ 

ʚʩʝʭ ʚʠʜʦʚ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ.  

2. ʇʦʤʠʤʦ ʦʩʥʦʚʥʳʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ, ʪʘʢʠʭ ʢʘʢ ʩʘʤʦʨʦʜʥʳʝ 

ʬʦʨʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʠʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ: 

ʜʣʷ ʧʣʘʪʠʥʦʠʜʦʚ ï ʚ ʚʠʜʝ ʩʫʣʴʬʠʜʥʦʡ (ʘʨʩʝʥʠʜʥʦʡ, ʩʝʣʝʥʠʜʥʦʡ), ʠ 

ʦʢʩʠʜʥʦʡ ʬʦʨʤʘʤʠ, ʠʟʨʝʜʢʘ ï ʠʥʪʝʨʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʩʧʣʘʚʘʤʠ ʩ 

ʚʠʩʤʫʪʦʤ ʠ ʦʣʦʚʦʤ. 

3. ʆʩʥʦʚʥʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ ʧʣʘʪʠʥʦʠʜʦʚ, ʧʨʠʩʫʪʩʪʚʠʝ 

ʢʦʪʦʨʳʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ ʚʩʝʭ ʟʦʣʦʪʦʨʫʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʠʭ ʚʦʟʨʘʩʪʘ, ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʷʚʣʷʶʪʩʷ ʠʭ ʜʠʩʫʣʴʬʠʜʳ 

(ʘʨʩʝʥʠʜʳ, ʩʝʣʝʥʠʜʳ). ʀ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚʧʦʣʥʝ ʩʦʧʦʩʪʘʚʠʤʦ ʩ 

ʢʦʣʠʯʝʩʪʚʦʤ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ ʟʦʣʦʪʘ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʤ 

ʨʝʥʪʛʝʥʦ-ʬʘʟʦʚʦʡ ʜʠʬʨʘʢʪʦʤʝʪʨʠʠ.  

4. ʉʧʦʩʦʙ ʩʘʤʦʩʙʦʨʢʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʝʨʝʚʦʜʘ ʥʝʦʧʨʝʜʝʣʷʝʤʳʭ ʧʨʦʙʠʨʥʳʤ ʤʝʪʦʜʦʤ ʬʦʨʤ ʚ ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʵʪʠʤ ʘʥʘʣʠʟʦʤ ʬʦʨʤʳ [5].  
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5. ɺʦʟʤʦʞʥʳʤ ʨʝʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʧʨʦʮʝʩʩ ʜʝʛʘʟʘʮʠʠ ʤʘʥʪʠʠ. ʂʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ - ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ. ʀ ʪʝʭ ʛʠʛʘʥʪʩʢʠʭ 

ʧʝʨʝʧʘʜʦʚ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʤ ʩʦʧʫʪʩʪʚʫʶʪ, ʚ 

ʰʠʨʦʢʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠʥʪʝʨʚʘʣʝ.  

ʊʘʙʣʠʮʘ 1 

ɼʘʥʥʳʝ ʧʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʨʫʜʥʳʭ ʬʘʟ, ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ ɺʦʩʪʦʢʘ ʈʌ 

ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʏʫʢʦʪʢʠ 

 

ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʉʠʭʦʪʵ-

ɸʣʠʥʷ 

 
ʌʘʟʘ ɺʝʩ. (%) ʌʘʟʘ ɺʝʩ. (%) 

ʂʫʧʦʣʴʩʢʠʡ ʨʫʜʥʳʡ ʫʟʝʣ 

(ʟʦʣʦʪʦʩʝʨʝʙʨʷʥʳʡ ʪʠʧ,ʥʠʞʥʠʡ ʤʝʣ) 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ 

ʄʥʦʛʦʚʝʨʰʠʥʥʦʝ 

ʟʦʣʦʪʦʩʝʨʝʙʨʷʥʳʡ ʪʠʧ, 

ʥʠʞʥʠʡ ʤʝʣ 

ʂʫʧʦʣ  (ʂ-3) ʆ-696 

Silversulphidebeta 186Á 1,0Ñ0,14 Pyrite 87Ñ0.65 
Rhodiumdiselenide 0,8Ñ0,05 Arsenopyrite 4.2Ñ0.41 
Rhodiumdioxide 0,2Ñ0,04 Goldtin 1.9Ñ0.1 

Osmiumdisulphide 0,2Ñ0,02 Chalcopyrite 1.3Ñ0.23 
Osmiumdiselenide 0,1Ñ0,03 Goldsesquioxide 1.1Ñ0.12 
Rhodiumdisulphide 0,1Ñ0,05 Silveroxide 0.5Ñ0.12 
ʀʣʠʨʥʝʡʩʢʠʡ ʨʫʜʥʳʡ ʫʟʝʣ Silvermagnesium 0.3Ñ0.12 
ʉʝʥʪʷʙʨʴʩʢʦʝ (ʉï5-1) 

 

Goldmagnesium 0.3Ñ0.07 
Pyrite 14,1Ñ0,27 Rutheniumdioxide 0.3Ñ0.18 
Galena 3,0Ñ0,06 Platinumdisulphide 0.1Ñ0.09 

Cubanite 2,3Ñ0,11 ʄʝʩʪʦʨʦʞʜʝʥʠʝ 

ʄʠʣʦʛʨʘʜʦʚʦ 

(ʟʦʣʦʪʦʩʝʨʝʙʨʷʥʳʡ ʪʠʧ, 

ʧʘʣʝʦʛʝʥ) 

 

Magnetite 1,7Ñ0,15 

Sphalerite 1,6Ñ0,09 Silversulphide beta 

186Á 

0,7Ñ0,18 
Magnetite, titanian 1,3Ñ0,16 Silversulphate 0,5Ñ0,08 
Rhodiumdiselenide 0,9Ñ0,09 Osmiumdioxide 0,4Ñ0,03 

Calcite 2 0,8Ñ0,26 Platinumdiarsenide 0,4Ñ0,05 
Platinumdiarsenide 0,7Ñ0,06 Platinumdisulphide 0,3Ñ0,03 

Ankerite 0,5Ñ0,26 Silver (I) oxide 0,3Ñ0,03 
Rhodiumdioxide 0,5Ñ0,07 Silverchloride 0,3Ñ0,04 

Osmiumdiselenide 0,5Ñ0,09 Rhodiumdioxide 0,2Ñ0,06 
Silversulphidebeta 186Á 0,4Ñ0,25 Rutheniumoxide 0,1Ñ0,06 

Platinumdisulphide 0,3Ñ0,04 Rhodiumdiselenide 0,2Ñ0,07 
Osmiumdisulphide 0,3Ñ0,07 Rutheniumdioxide 0,1Ñ0,07 

Rutheniumdisulphide 0,2Ñ0,16 Osmiumdisulphide 0,1Ñ0,04 
Silver oxide 0,1Ñ0,05 Palladiumdiarsenide 0,1Ñ0,08 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʇʘʚʣʠʢ ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʂʦʥʪʦʨʩʢʦʝ 
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(ʯʝʨʥʦʩʣʘʥʮʝʚʳʡ ʪʠʧ, ʥʠʞʥʠʡ ʤʝʣ) (ʟʦʣʦʪʦ-ʩʫʣʴʬʠʜʥʳʡ ʪʠʧ, 

ʚʝʨʭʥʠʡ ʤʝʣ) 

Silversulphidebeta 186Á 0,4Ñ0,13 Chalcopyrite 28,1Ñ0,43 
Rhodiumdioxide 0,4Ñ0,04 Cubanite 5,0Ñ0,18 

Chalcopyrite 0,4Ñ0,07 Cubanite, low 3,1Ñ0,29 
Goldgallium 0,3Ñ0,02 Albite, low 2,3Ñ0,85 

Osmiumdioxide 0,3Ñ0,02 Rhodiumdiselenide 1,6Ñ0,14 
Platinumdisulphide 0,1Ñ0,02 Pyrite 1,2Ñ0,27 
Rhodiumdiselenide 0,2Ñ0,05 Bornite 0,7Ñ0,26 
Osmiumdisulphide 0,1Ñ0,03 Covellite 0,4Ñ0,20 

Goldaluminium 0,1Ñ0,02 Silversulphate 0,2Ñ0,15 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨʳ ʠʩʢʨʝʥʥʝ ʧʨʠʟʥʘʪʝʣʴʥʳ ʚʩʝʤ ʩʦʪʨʫʜʥʠʢʘʤ, ʢʦʪʦʨʳʝ 

ʫʯʫʚʩʪʚʦʚʘʣʠ ʚ ʩʦʚʤʝʩʪʥʳʭ ʨʘʙʦʪʘʭ, ʘ ʪʘʢ ʞʝ ʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ.  
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[3] Nikolaev Yu.N., Prokofiev V.Yu., Apletanin A.V., et al. Gold-

telluride mineralization of West Chukotka: mineralogy, geochemistry and 
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V.M., Kuznetsov Yu. A. Elf-assembling of nanodispersed forms of 

platinoids as a method of their extraction on the example of gold-silver ores 
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FORECAST OF OIL POTENTIAL IN THE NORTH -

WESTERN PART OF THE NEPA-BOTUOBA REGION  
Rozaliya Sevostyanova, Vyacheslav Sitnikov 

Institute of Oil and Gas Problems Siberian Branch of the Russian Academy 

of Sciences, 2 Petrovsky st., Yakutsk, 677980, Russia 

 

Annotation. A brief description of the Nepa-Botuoba oil and 

gas region is presented and a justification for the potential oil 

content of its North-Western part is given. The analysis of the 

areal change in the percentage of balance oil and gas reserves 

is carried out, and a natural increase in the share of oil in this 

direction is shown. 

 

1. ɺʚʝʜʝʥʠʝ 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), 

ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʚʦʩʪʦʯʥʫʶ ʧʦʣʦʚʠʥʫ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʚʩʝ 

ʟʘʧʘʩʳ ʥʝʬʪʠ ʠ ʜʚʝ ʪʨʝʪʠ ʟʘʧʘʩʦʚ ʛʘʟʘ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʪʨʘʩʩʳ ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ ɺʉʊʆ. ɺʩʝ ʟʘʧʘʩʳ ʥʝʬʪʠ ʚ ʚʠʜʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʟʘʣʝʞʝʡ ʣʠʙʦ ʥʝʬʪʷʥʳʭ ʦʪʦʨʦʯʝʢ, ʦʙʨʘʤʣʷʶʱʠʭ 

ʢʨʫʧʥʳʝ ʟʘʣʝʞʠ ʋɺɻ, ʥʘʭʦʜʷʪʩʷ ʚ ʅʝʧʩʢʦ-ɹʦʪʫʦʙʠʥʩʢʦʡ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ (ʅɻʆ). ʋʥʠʢʘʣʴʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩʚʷʟʘʥʘ ʩ ʚʳʩʦʢʠʤ ʫʛʣʝʚʦʜʦʨʦʜʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ (ʜʦ 250 

ʪʳʩ. ʪ/ʢʤ
2
) ʠ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦʡ ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʴʶ ʢʦʣʣʝʢʪʦʨʦʚ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʩʚʦʝʦʙʨʘʟʥʳʤ 

ʩʦʚʤʝʩʪʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 
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2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ʅʠʞʥʷʷ ʯʘʩʪʴ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ 

ʣʦʚʫʰʝʢ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʛʨʘʥʠʯʘʱʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʧʝʨʝʭʦʜʷʱʠʭ ʜʨʫʛ 

ʚ ʜʨʫʛʘ ʧʦ ʧʣʦʱʘʜʠ ʠ ʨʘʟʨʝʟʫ. ʋʯʠʪʳʚʘʷ ʚʩʝʦʙʱʫʶ ʣʠʪʦʣʦʛʠʯʝʩʢʫʶ, 

ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʩʚʷʟʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʘʣʝʞʝʡ 

ʋɺ, ʤʦʞʥʦ ʚʝʩʪʠ ʨʝʯʴ ʦ ʥʘʣʠʯʠʠ ʟʜʝʩʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʩʦʠʟʤʝʨʠʤʦʛʦ 

ʩ ʢʨʫʧʥʦʡ ʟʦʥʦʡ ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʷ (ɿʅɻʅ) [1].  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʅʝʧʩʢʦ-ɹʦʪʫʦʙʠʥʩʢʦʡ ʅɻʆ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ (ʦʩʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʦʪʢʨʳʪʦ ʠ ʨʘʟʚʝʜʘʥʦ ʢʨʫʧʥʦʝ 

ʊʘʣʘʢʘʥʩʢʦʝ ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ. ʅʘ ʵʪʦʤ ʞʝ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʚʳʜʝʣʝʥʘ ʥʝʬʪʝʛʘʟʦʚʘʷ ʟʘʣʝʞʴ ʥʘ 

ʉʨʝʜʥʝʙʦʪʫʦʙʠʥʩʢʦʤ ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

(ʅɻʂʄ). ɺ ʩʚʷʟʠ ʩ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʝʝ ʩʪʨʦʝʥʠʷ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʚʥʝʜʨʝʥʠʝʤ ʚ ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʨʘʟʨʝʟʘ ʧʣʘʩʪʦʚʳʭ 

ʩʠʣʣʦʚ ʪʨʘʧʧʦʚʦʡ ʬʦʨʤʘʮʠʠ, ʟʘʣʝʞʴ ʋɺ ʟʜʝʩʴ ʜʦ ʩʠʭ ʧʦʨ 

ʥʝʜʦʨʘʟʚʝʜʘʥʘ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʣʣʝʢʪʦʨʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʣʦʞʥʳʤ ʩʪʨʦʝʥʠʝʤ ʧʫʩʪʦʪʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʤʝʰʘʥʥʦʤʫ ʧʦʨʦʚʦ-ʢʘʚʝʨʥʦʟʥʦ-

ʪʨʝʱʠʥʥʦʤʫ ʪʠʧʫ. 

ʅʘ ʨʷʜʝ ʜʨʫʛʠʭ ʧʣʦʱʘʜʝʡ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʚ ʦʩʠʥʩʢʦʤ ʛʦʨʠʟʦʥʪʝ 

ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʥʝʬʪʝʛʘʟʦʧʨʦʷʚʣʝʥʠʷ. ʅʘʣʠʯʠʝ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 8 ʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦ 

ʤʘʪʝʨʠʘʣʘʤ ɻʀʉ ʚ ɿʘʧʘʜʥʦ-ʊʘʣʘʢʘʥʩʢʦʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʢʚ. 360-0, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʊʘʣʘʢʘʥʩʢʦʛʦ ʅɻʂʄ. 

ʅʘ ɺʝʨʭʥʝʚʠʣʶʯʘʥʩʢʦʤ ʅɻʂʄ, ʧʨʠʫʨʦʯʝʥʥʦʤ ʢ ʢʨʫʧʥʦʤʫ ʧʦʜʥʷʪʠʶ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʅʝʧʩʢʦ-ɹʦʪʫʦʙʠʥʩʢʦʡ ʅɻʆ, ʚ ʶʨʷʭʩʢʦʤ ʢʘʨʙʦʥʘʪʥʦʤ 

ʛʦʨʠʟʦʥʪʝ (ʧʦʛʨʘʥʠʯʥʳʝ ʩʣʦʠ ʢʝʤʙʨʠʷ - ʚʝʥʜʘ) ʚʳʷʚʣʝʥʳ ʠ ʨʘʟʚʝʜʘʥʳ 

ʟʘʣʝʞʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʩ ʦʙʱʠʤʠ ʠʟʚʣʝʢʘʝʤʳʤʠ ʟʘʧʘʩʘʤʠ ʙʦʣʝʝ 200 

ʤʣʥ.ʪ. ʋʋɺ.  

ʆʙʦʙʱʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦʣʠʣʦ ʫʪʦʯʥʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʥʜʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ɼʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʚ ʩʚʝʪʝ ʠʤʝʚʰʠʭʩʷ ʬʘʢʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʧʳʪʘʥʠʷ ʩʢʚʘʞʠʥ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʥʝʬʪʷʥʳʝ 

ʦʪʦʨʦʯʢʠ ʤʦʛʫʪ ʩʦʧʨʦʚʦʞʜʘʪʴ ʟʘʣʝʞʠ ʛʘʟʘ ʣʠʰʴ ʚ ʙʦʪʫʦʙʠʥʩʢʦʤ 
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ʛʦʨʠʟʦʥʪʝ, ʟʘʥʠʤʘʶʱʝʤ ʢʨʦʚʝʣʴʥʫʶ ʯʘʩʪʴ ʚʝʥʜʩʢʦʛʦ ʪʝʨʨʠʛʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʇʨʠ ʵʪʦʤ ʢʘʢʠʝ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʥʘʣʠʯʠʠ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʷ ʥʝʬʪʷʥʳʭ ʦʪʦʨʦʯʝʢ ʥʘ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʥʝ 

ʧʨʦʩʤʘʪʨʠʚʘʣʠʩʴ. 

ʇʦʩʣʝ ʥʘʯʘʣʘ ʘʢʪʠʚʥʦʡ ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆɸʆ 

çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʠʪʦʢʠ 

ʥʝʬʪʠ ʧʦʣʫʯʝʥʳ ʚ ʦʪʜʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʠʟ ʙʦʪʫʦʙʠʥʩʢʦʛʦ, 

ʫʣʘʭʘʥʩʢʦʛʦ, ʭʘʤʘʢʠʥʩʢʦʛʦ ʠ ʪʘʣʘʭʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ, ʪ.ʝ. ʧʦʯʪʠ ʠʟ ʚʩʝʭ 

ʚʳʜʝʣʝʥʥʳʭ ʚ ʚʝʥʜʩʢʦʤ ʪʝʨʨʠʛʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʣʦʱʘʜʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʨʦʮʝʥʪʥʦʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʪʝʧʝʥʴ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚʝʥʜʘ ʟʘʢʦʥʦʤʝʨʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɿʜʝʩʴ ʚ ʟʦʥʘʭ ʚʳʢʣʠʥʠʚʘʥʠʷ ʥʘʟʚʘʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʤʦʞʥʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ. ɺ ʫʩʣʦʚʠʷʭ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʚʳʢʣʠʥʠʚʘʥʠʷ ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʠʭ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʠ ʥʝʬʪʴ ʙʳʣʘ ʦʪʞʘʪʘ ʛʘʟʦʤ ʚ 

ʫʢʘʟʘʥʥʳʝ ʥʝʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʣʦʚʫʰʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʵʪʘʧʥʦʛʦ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩʦʚʨʝʤʝʥʥʦʛʦ, ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʤʠʛʨʘʮʠʠ ʠ 

ʘʢʢʫʤʫʣʷʮʠʠ ʋɺ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʧʦ ʟʦʥʘʤ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʙʳʣʘ ʧʝʨʝʤʝʱʝʥʘ ʟʜʝʩʴ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʠ 

ʨʘʟʤʝʱʘʣʘʩʴ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʚʝʥʜʘ-ʢʝʤʙʨʠʷ (ʩʤ. ʧʨʠʤʝʨʳ 

ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʥʘ ʩʦʩʝʜʥʠʭ ʧʣʦʱʘʜʷʭ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ) 

 

3. ɺʳʚʦʜʳ 

ɼʣʷ ʫʩʢʦʨʝʥʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʥʘ ʠʟʫʯʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘʨʷʜʫ ʩ ʥʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʥʘʤʝʯʝʥʥʳʤʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʯʘʩʪʷʭ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʜʦʣʞʥʳ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʠʛʨʘʪʴ ʨʘʙʦʪʳ ʧʦ ʜʝʪʘʣʴʥʦʤʫ ʦʧʦʠʩʢʦʚʘʥʠʶ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ ʠ ʚʝʨʭʥʝʛʦ ʚʝʥʜʘ ʚ ʧʨʝʜʝʣʘʭ ʦʙʰʠʨʥʦʡ ʣʠʥʝʡʥʦ 

ʚʳʪʷʥʫʪʦʡ ʟʦʥʳ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʙʣʦʢʠ ʊʘʣʘʢʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 

ʧʨʠʣʝʛʘʶʱʠʝ ʧʣʦʱʘʜʠ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʥʝʛʦ.  

ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ ʘʥʘʣʦʛʠʯʥʳʝ ʩʫʙʰʠʨʦʪʥʳʝ ʟʦʥʳ 

ʥʝʬʪʝʥʘʢʦʧʣʝʥʠʷ ʚ ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʦʤ ʨʘʟʨʝʟʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʠ ʚ ʜʨʫʛʠʭ ʙʦʣʝʝ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʅʝʧʩʢʦ-ɹʦʪʫʦʙʠʥʩʢʦʡ 

ʅɻʆ. 
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ʈʘʙʦʪʳ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʠ ʧʦʠʩʢʫ ʟʦʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ 

ʥʝʬʪʝʥʘʢʦʧʣʝʥʠʷ ʥʘ ʬʦʥʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʛʘʟʦʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʥʝʜʨ ʠʟʫʯʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ.  
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Annotation. A conclusion is made about the high prospects of 

oil and gas potential of the Domanikoid Middle Paleozoic 

deposits. An author's version of the history of the geological 

development of East Yakutia is proposed and, based on it, 

thickness diagrams of the main sedimentary complexes are 
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compiled: Middle Devonian-Lower Carboniferous, Upper 

Paleozoic-Lower Mesozoic, Upper Jurassic-Lower 

Cretaceous, and Upper Cretaceous-Cenozoic. Based on the 

composed diagrams of the thickness of sedimentary 

complexes and the shown horizontal displacements, the 

Tastakhsky deflection is identified as the most promising 

area.  

 

1. ɺʚʝʜʝʥʠʝ 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʬʪʠʜʦʧʨʦʷʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʙʦʨʪʦʚʳʭ 

ʦʙʨʘʤʣʝʥʠʷʭ ʀʥʜʠʛʠʨʦ-ɿʳʨʷʥʩʢʦʛʦ ʧʨʦʛʠʙʘ (ʀɿʇ).  

ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʙʦʨʪʦʚʦʤ ʦʙʨʘʤʣʝʥʠʠ ʀɿʇ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥ 

ʉʝʣʝʥʥʷʭʩʢʠʡ ʙʣʦʢ ʆʤʫʣʝʚʩʢʦʛʦ ʪʝʨʨʝʡʥʘ.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ [1]:  

- ʙʠʪʫʤʠʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʦʞʝʥʠʠ 

ʥʘ ʩʠʥʛʝʥʝʪʠʯʥʳʡ ʬʦʥ ʤʠʛʨʘʮʠʦʥʥʳʭ ʙʠʪʫʤʦʚ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʡ 

ʧʨʦʷʚʣʝʥʠʷ (ʜʦ ʧʦʟʜʥʝʶʨʩʢʘʷ, ʤʝʣ-ʯʝʪʚʝʨʪʠʯʥʘʷ ʠ ʩʦʚʨʝʤʝʥʥʘʷ); 

- ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ, ʩʦʜʝʨʞʘʥʠʶ ʞʠʜʢʠʭ ʙʠʪʫʤʦʚ ʠ ʥʘʣʠʯʠʝʤ 

ʜʦʤʘʥʠʢʦʠʜʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ. 

 

2. ʀʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʨʘʩʩʤʦʪʨʠʤ ʠʩʪʦʨʠʶ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ ʩʦ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ 

ʚʨʝʤʝʥʠ. 

ɺ ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ ɸ.ʌ. 

ʉʘʬʨʦʥʦʚʳʤ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ [2]: 

ʨʠʬʝʡʩʢʠʡ ʨʠʬʪʦʚʳʡ, ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʡ ʧʘʩʩʠʚʥʦʦʢʨʘʠʥʥʳʡ, 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʨʠʬʪʦʚʳʡ, ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʦ-ʥʠʞʥʝʤʝʟʦʟʦʡʩʢʠʡ 

ʧʘʩʩʠʚʥʦʦʢʨʘʠʥʥʳʡ, ʚʝʨʭʥʝʤʝʟʦʟʦʡʩʢʠʡ ʢʦʣʣʠʟʠʦʥʥʳʡ. 

ʈʠʬʝʡʩʢʠʡ ʠ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʡ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. ɺ ʪʝʯʝʥʠʝ ʧʦʟʜʥʝʛʦ ʜʦʢʝʤʙʨʠʷ-ʨʘʥʥʝʛʦ ʧʘʣʝʦʟʦʷ 

ʚʦʩʪʦʯʥʘʷ ʦʢʨʘʠʥʘ ʉʠʙʠʨʩʢʦʛʦ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘ, ʚʢʣʶʯʘʷ 

ʆʤʫʣʝʚʩʢʠʡ, ʇʨʠʢʦʣʳʤʩʢʠʡ, ʆʤʦʣʦʥʩʢʠʡ ʠ ʆʭʦʪʩʢʠʡ ʪʝʨʨʝʡʥʳ, 

ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʧʘʩʩʠʚʥʫʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʦʢʨʘʠʥʫ, 

ʧʦʩʣʝʜʦʚʘʚʰʝʡ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʧʦʩʣʝ ʧʦʟʜʥʝʨʠʬʝʡʩʢʦʛʦ 



303 

 

ʨʠʬʪʦʛʝʥʝʟʘ.  

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʪʦʣʱʠʥ ʢʦʤʧʣʝʢʩʦʚ ʦʪʣʦʞʝʥʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ɺʦʩʪʦʯʥʦʡ ʗʢʫʪʠʠ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʛʨʘʥʠʮʳ ʨʠʬʪʦʚʳʭ ʟʦʥ ʧʦʟʜʥʝʛʦ ʨʠʬʝʷ 

ʚʦʟʦʙʥʦʚʣʝʥʥʳʝ ʚ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʝ ʚʨʝʤʷ, 2 ï ʪʦʣʱʠʥʳ ʨʠʬʪʦʚʳʭ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, 3 ï ʟʦʥʳ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ 

ʨʠʬʪʦʚʳʭ ʛʨʘʙʝʥʦʚ ʧʦ ʊʨʝʪʴʷʢʦʚʫ ʌ.ʌ. [3], 4 ï ʪʦʣʱʠʥʳ 

ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʦ-ʥʠʞʥʝʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, 5 ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ 

ʪʦʣʱʠʥʳ ʚʝʨʭʥʝʧʘ-ʣʝʦʟʦʡʩʢʦ-ʥʠʞʥʝʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, 6 ï 

ʪʦʣʱʠʥʳ ʚʝʨʭʥʝʶʨʩʢʦ-ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, 7 - ʦʙʣʘʩʪʠ 
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ʜʝʥʫʜʘʮʠʠ, 8 ï ʪʦʣʱʠʥʳ ʚʝʨʭʥʝʤʝʣʦʚʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, 

ʧʝʨʩʧʝʢʪʠʚʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʧʦ ʢʦʤʧʣʝʢʩʘʤ ʦʪʣʦʞʝʥʠʡ: 9 ï 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤ, 10 ï ʚʝʨʭʥʝ-ʶʨʩʢʠʤ, 11 ï ʚʝʨʭʥʝʶʨʩʢʦ-

ʥʠʞʥʝʤʝʣʦʚʳʤ, 12 ï ʢʘʡʥʦʟʦʡʩʢʠʤ.  

 

ʉʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʘʷ ʨʠʬʪʦʚʘʷ ʩʪʘʜʠʷ ʚʳʨʘʟʠʣʘʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʩʠʩʪʝʤʳ ʨʠʬʪʦʚʳʭ ʣʠʥʝʡʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʚʦʩʪʦʢʝ ʉʠʙʠʨʩʢʦʛʦ 

ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘ ʩ ʪʦʣʱʠʥʦʡ ʦʩʘʜʦʯʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʥʝ ʤʝʥʝʝ 3000 ʤ 

(ʨʠʩʫʥʦʢ 1ʘ). ɼʘʣʝʝ ʚ ʪʝʯʝʥʠʝ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʟʦʷ-ʥʠʞʥʝʛʦ ʤʝʟʦʟʦʷ 

ʪʝʨʨʠʪʦʨʠʷ ɺʝʨʭʦʷʥʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ 

ʦʙʰʠʨʥʫʶ ʧʘʩʩʠʚʥʫʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʦʢʨʘʠʥʫ (ʨʠʩʫʥʦʢ 1ʙ). 

ɹʳʣʠ ʥʘʢʦʧʣʝʥʳ ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩ ʪʦʣʱʠʥʦʡ ʜʦ 12 000 ʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʯʘʩʪʴ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʧʨʝʪʝʨʧʝʣʘ ʩʪʘʜʠʶ ʘʧʦʢʘʪʘʛʝʥʝʟʘ, ʢʨʦʤʝ ʦʪʣʦʞʝʥʠʡ ʚʦʩʪʦʯʥʦʛʦ 

ʨʠʬʪʦʚʦʛʦ ʛʨʘʙʝʥʘ. ʉ ʚʝʨʭʥʝʡ ʶʨʳ ʥʘʯʠʥʘʝʪʩʷ ʢʦʣʣʠʟʠʦʥʥʳʡ ʵʪʘʧ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ (ʨʠʩʫʥʦʢ 1ʚ). ɺ ʵʪʦ ʚʨʝʤʷ ɸʣʘʟʝʡʩʢʘʷ ʦʩʪʨʦʚʥʘʷ ʜʫʛʘ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʆʤʫʣʝʚʩʢʠʤ ʭʨʝʙʪʦʤ, ʬʦʨʤʠʨʫʷ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʠʡ 

ʩʫʧʝʨʪʝʨʨʝʡʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʣʠʟʠʠ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʠʡ 

ʩʫʧʝʨʪʝʨʨʝʡʥ ʛʣʫʙʦʢʦ ʚʢʣʠʥʠʚʘʝʪʩʷ ʚ ʦʪʣʦʞʝʥʠʷ ʧʘʩʩʠʚʥʦʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ ʚʳʟʳʚʘʷ ʤʝʟʦʟʦʡʩʢʫʶ ʩʢʣʘʜʯʘʪʦʩʪʴ. ɺ 

ʢʦʣʣʠʟʠʦʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʦʪʣʦʞʝʥʠʷ ʚʦʩʪʦʯʥʦʛʦ 

ʨʠʬʪʦʚʦʛʦ ʛʨʘʙʝʥʘ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʙʣʦʢʠ ʆʤʫʣʝʚʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʠ 

ʧʦʜʚʝʨʛʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʷʤ. 

ʀʟ ʟʘʜʘʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʢʨʘʡʥʷʷ 

ʩʝʚʝʨʥʘʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʚʦʩʪʦʯʥʦʛʦ ʨʠʬʪʦʚʦʛʦ ʛʨʘʙʝʥʘ. 

ɺʝʩʴʤʘ ʚʝʨʦʷʪʥʦ, ʢ ʩʝʚʝʨʫ ï ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʩʦʭʨʘʥʠʣʩʷ ʩʣʘʙʦ ʟʘʪʨʦʥʫʪʳʡ ʢʦʣʣʠʟʠʝʡ ʫʯʘʩʪʦʢ 

ʚʦʩʪʦʯʥʦʛʦ ʨʠʬʪʦʚʦʛʦ ʙʘʩʩʝʡʥʘ. ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʊʘʩʪʘʭʩʢʠʡ ʧʨʦʛʠʙ 

(ʊʇ) (ʨʠʩʫʥʦʢ 1ʛ). 

 

3. ɺʳʚʦʜʳ 

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʦʯʝʨʝʜʥʦʛʦ ʦʙʲʝʢʪʘ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʊʘʩʪʘʭʩʢʦʛʦ 

ʧʨʦʛʠʙʘ ʠ ʝʛʦ ʶʛʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʜʦʣʞʝʥʠʝ. ɹʣʠʟʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʢ ʪʨʘʩʩʝ ʩʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫʪʠ ʷʚʣʷʝʪʩʷ ʥʝʤʘʣʦʚʘʞʥʳʤ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʬʘʢʪʦʨʦʤ. 
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ʇʨʝʜʣʘʛʘʝʪʩʷ ʟʘʣʦʞʠʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʩʢʚʘʞʠʥʫ ʩ ʛʣʫʙʠʥʦʡ ʜʦ 

4000 ʤ. ʆʥʘ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʠʪ ʫʪʦʯʥʠʪʴ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʨʘʡʦʥʘ ʠ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ.  

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʇʨʦʛʨʘʤʤʝ ʌʅʀ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʢʘʜʝʤʠʡ 

ʥʘʫʢ ʈʝʛ. ˉ ʅʀʆʂʊʈ ɸɸɸɸ-ɸ17-117040710037-1 
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traditional methods and fundamentally new scientific ideas 

about the oil and gas content of the earth 's crust are outlined. 

 

1. ɺʚʝʜʝʥʠʝ 

ɿʘ ʥʝʧʦʣʥʳʝ ʜʚʘ ʚʝʢʘ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʛʝʦʣʦʛʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ 

ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʫʯʝʥʳʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʜʣʷ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʟʝʤʥʳʭ ʥʝʜʨ. ʕʪʠ 

ʢʨʠʪʝʨʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʦʪʢʨʳʪʠʶ ʤʥʦʛʠʭ ʪʳʩʷʯ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʨʝʜʢʠ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʦʙʭʦʜʠʤʳʭ 

ʫʩʣʦʚʠʡ ʠ ʧʨʝʜʧʦʩʳʣʦʢ ʟʘʣʝʞʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʪʝʭʠʣʠ ʠʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 

ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʦʛʥʦʟʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʧʦ-

ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʪʨʝʙʫʝʪ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʝʰʝʥʠʶ ʤʥʦʛʠʭ ʚʦʧʨʦʩʦʚ ʚ 

ʨʘʤʢʘʭ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʙʫʜʫʪ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ 

ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 

 

2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʷʚʣʷʝʪʩʷ ʫʯʝʥʠʝ ʦʙ ʦʩʘʜʦʯʥʦ-ʤʠʛʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʬʦʨʤʘʭ ʝʸ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʅʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠ ʩʚʷʟʘʥʦ ʩ ʣʠʪʦʛʝʥʝʟʦʤ, ʩ 

ʦʩʘʜʦʯʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʅʝʬʪʴ ʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʛʘʟʳ ʷʚʣʷʶʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʋʛʣʝʚʦʜʦʨʦʜʳ ʦʙʨʘʟʫʶʪʩʷ 

ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʚʤʝʩʪʝ ʩ ʚʤʝʱʘʶʱʠʤʠ ʝʛʦ 

ʦʩʘʜʦʯʥʳʤʠ ʪʦʣʱʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʛʠʙʘʥʠʷ ʠ 

ʧʦʛʨʫʞʝʥʠʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʣʫʙʠʥʳ ʧʦʧʘʜʘʝʪ ʚ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʇʨʠ 

ʵʪʦʤ ʛʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʠʤʠ ʧʨʦʮʝʩʩʳ ʥʝʬʪʝ-

ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ ʪʠʧ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʩʪʝʧʝʥʴ ʝʛʦ 

ʤʝʪʘʤʦʨʬʠʟʤʘ. ʊʠʧ ʆɺ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʫʩʣʦʚʠʡ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ ʠ ʚʪʦʨʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʟʤʝʥʷʶʱʠʭ 

ʧʝʨʚʠʯʥʳʡ ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ [1]. 

ɺʝʩʴʤʘ ʚʘʞʥʳʤʠ ʤʦʤʝʥʪʘʤʠ ʚ ʨʘʟʚʠʪʠʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʩʦʙʝʥʥʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʩʦʙʩʪʚʝʥʥʦ ʢ ʥʝʬʪʠ, ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʠʛʨʘʮʠʠ 
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ʝʝ ʚ ʧʦʨʦʜʘʭ, ʘ ʪʘʢʞʝ ʦ ʪʦʤ, ʯʪʦ ʢʘʢ ʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʝ, ʪʘʢ ʠ 

ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʝ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ 

ʜʣʠʪʝʣʴʥʳʤ ʠ ʤʥʦʛʦʵʪʘʧʥʳʤ. 

ʄʘʩʰʪʘʙʳ ʧʨʦʷʚʣʝʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ 

ʢʦʤʧʣʝʢʩʦʤ ʫʩʣʦʚʠʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ (ʪʝʢʪʦʥʠʯʝʩʢʠʭ, 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨ.). 

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʠ ʚʤʝʱʘʶʱʠʝ ʝʛʦ ʧʦʨʦʜʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ, ʚ 

ʦʩʥʦʚʥʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʤʦʨʩʢʠʭ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʠ ʥʝʩʦʤʥʝʥʥʦ 

ʚ̫ʣʷʝʪʩʷ ʤʘʪʝʨʠʥʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʆʥʠ (ʆɺ, 

ʧʦʨʦʜʳ, ʙʘʩʩʝʡʥʳ, ʫʛʣʝʚʦʜʦʨʦʜʳ) ʩʫʱʝʩʪʚʫʶʪ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʘ 

ɿʝʤʣʝ, ʥʘʯʠʥʘʷ ʩ ʨʘʥʥʠʭ ʵʪʘʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷʝʝ ʛʝʦʩʬʝʨ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʟʝʤʥʦʡ ʢʦʨʳ. 

ɺ ʧʝʨʚʳʡ ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʚ ʪʝʯʝʥʠʝ ʚʝʩʴʤʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

(ʙʦʣʝʝ 1 ʤʠʣʣʠʘʨʜʘ ʣʝʪ) ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʆɺ ʧʦʚʩʝʤʝʩʪʥʦ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘ ʧʣʘʥʝʪʝ 

ʙʝʩʢʠʩʣʦʨʦʜʥʦʡ ʘʪʤʦʩʬʝʨʳ. 

ʇʨʠʤʝʨʥʦ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʨʘʥʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ 

ʥʘʢʦʧʠʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ ʠ ʦʥʘ ʧʦ 

ʩʚʦʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʛʠʜʨʦʩʬʝʨʦʡ ʠ ʣʠʪʦʩʬʝʨʦʡ 

ʚ ʮʝʣʦʤ ʩʪʘʣʘ ʧʦʜʦʙʥʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʘʟʦʪʥʦ-ʢʠʩʣʦʨʦʜʥʦʡ ʘʪʤʦʩʬʝʨʝ. 

ʇʨʠ ʵʪʦʤ ʥʘʢʦʧʣʝʥʠʝ ʆɺ, ʠʥʪʝʥʩʠʚʥʦ ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʧʨʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʤʦʚ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʩʣʦʝ ʤʦʨʩʢʠʭ ʙʘʩʩʝʡʥʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʩʪʘʥʦʚʢʘʭ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʫʜʘʣʝʥʥʳʭ ʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʢʠʩʣʦʨʦʜʘ. 

ʇʨʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʠʥʪʝʥʩʠʚʥʳʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʤʘʛʤʘʪʠʟʤʘ ʠ ʤʝʪʘʤʦʨʬʠʟʤʘ 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʨʫʰʘʶʪʩʷ 

ʣʠʙʦ ʧʝʨʝʭʦʜʷʪ ʚ ʠʥʳʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʬʦʨʤʳ (ʤʝʪʘʥ, ʙʠʪʫʤʳ). ɺʤʝʩʪʝ 

ʩ ʪʝʤ, ʙʣʘʛʦʜʘʨʷ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʚʦʝʛʦ ʩʪʨʦʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʡ ʧʣʘʥʝʪʘʨʥʦʡ ʩʠʩʪʝʤʳ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʯʘʩʪʴ 

ʦʨʛʘʥʠʯʝʩʢʦʶ ʚʝʱʝʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʦʭʨʘʥʠʪʴ ʩʝʙʷ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʚ ʜʦʩʪʘʪʦʯʥʦ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʚʣʝʥʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʶʱʠʭ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʨʘʥʝʝ ʫʩʣʦʚʥʳʝ ʧʨʝʜʝʣʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. 
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3. ɺʳʚʦʜʳ 

1. ɹʦʣʝʝ ʧʦʣʥʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʠ 

ʬʘʢʪʠʯʝʩʢʠʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʶʪ ʚʳʡʪʠ ʟʘ 

ʧʨʝʜʝʣʳ ʫʩʣʦʚʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʦ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʥʝʬʪʝʛʘʟʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ. ʆʥʠ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳ, ʯʝʤ ʵʪʦ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ. 

2. ʋʢʘʟʘʥʥʳʝ ʧʦʜʭʦʜʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʤʝʪʠʪʴ ʮʝʣʳʡ ʨʷʜ ʥʦʚʳʭ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʧʨʦʛʥʦʟʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠʚ ʨʘʡʦʥʘʭ 

ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʠʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ.  

3. ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʜʦʚʦʣʴʥʦ ʢʦʨʦʪʢʠʭ ʩʨʦʢʘʭ ʧʦʣʥʦʛʦ ʠʩʪʦʱʝʥʠʷ 

ʦʩʪʘʚʰʠʭʩʷ ʨʝʩʫʨʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʧʨʝʫʚʝʣʠʯʝʥʥʳʤʠ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʚ 

ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʛʨʷʜʝʪ ʧʝʨʝʭʦʜ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ 

ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʠ ʦʩʚʦʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ 

ʩʳʨʴʷ. ʇʨʠʥʠʤʘʝʤʳʡ ʚ ʨʘʩʯʝʪʘʭ ʥʝʬʪʝʛʘʟʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʩʤʦʞʝʪ, 

ʚʠʜʠʤʦ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʧʦʣʥʠʪʴʩʷ ʟʘ ʩʯʝʪ ʜʦʚʦʣʴʥʦ ʠʥʪʝʥʩʠʚʥʦʡ 

ʧʦʜʧʠʪʢʠ ʢʘʢ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʦʯʘʛʦʚʛʝʥʝʨʘʮʠʠ ʋɺ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ 

ʤʥʦʛʠʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. 

 

4. ʃʠʪʝʨʘʪʫʨʘ: 

[1] Sitnikov V.S., Bazhenova T.K., Burova I.A. etal. Geology and oil 

and gas potential of the South-West of the Republic of Sakha (Yakutia). 

Realities, prospects, forecasts. ï Saint-Petersburg, VNIGRI, 2014, pp 436. 
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Annotation. New data on the age of S-granites of the Bolshoi 

Porogi pluton (152.9 million years) and I-granodiorites of the 

Mazur stock (149.5 million years) on the southeastern flank 

of the Yano-Kolyma orogenic belt are presented. Sm-Nd and 

Sr characteristics of these and several other massifs of a given 

age are given. 

 

1. ɺʚʝʜʝʥʠʝ 

ɻʣʘʚʥʳʡ ʙʘʪʦʣʠʪʦʚʳʡ ʧʦʷʩ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʰʠʨʥʳʤ ʘʨʝʘʣʦʤ ʨʘʟʥʳʭ ʧʦ 

ʚʝʣʠʯʠʥʝ (ʜʦ 7000 ʢʤ
2
) ʛʨʘʥʠʪʦʜʥʳʭ ʧʣʫʪʦʥʦʚ S ʠ I ʪʠʧʦʚ 

ʠʣʴʤʝʥʠʪʦʚʦʡ ʩʝʨʠʠ. ʉʦʛʣʘʩʥʦ ʦʙʰʠʨʥʦʤʫ ʤʘʩʩʠʚʫ Ar-Ar ʜʘʪʠʨʦʚʦʢ 

ʦʥ ʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 150-134 ʤʣʥ ʣʝʪ (Layer et al., 2000; 

ʇʘʨʬʝʥʦʚ, ʂʫʟʴʤʠʥ, 2001; Nokleberg et al., 2005; ʍʘʥʯʫʢ, 2006). 

ʇʦʷʚʠʚʰʠʝʩʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ U-Pb ʜʘʪʠʨʦʚʢʠ (ɸʢʠʥʠʥ ʠ ʜʨ., 2009) 

ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʠʡ ʠʥʪʝʨʚʘʣ ʚʦʟʨʘʩʪʘ 158-144 ʤʣʥ ʣʝʪ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ɺʉɽɻɽʀ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ 

ʣʠʩʪʦʚ ʤʠʣʣʠʦʥʥʦʛʦ ʤʘʩʰʪʘʙʘ (ʂʫʟʥʝʮʦʚ ʠ ʜʨ., 2008; ʐʧʠʢʝʨʤʘʥ ʠ 

ʜʨ., 2016) ʢʦʣʠʯʝʩʪʚʦ ʜʘʪʠʨʦʚʦʢ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʘʥʠʪʦʚ ʜʘʥʥʦʛʦ ʘʨʝʘʣʘ (ʩʫʤʤʘʨʥʦ ʦʢʦʣʦ 80000 ʢʤ
2
) 

ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ.  
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2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ʅʘʤʠ ʧʦʣʫʯʝʥʳ ʠ ʚ ʜʦʢʣʘʜʝ ʦʙʩʫʞʜʘʶʪʩʷ ʥʦʚʳʝ ʠʟʦʪʦʧʥʦ-

ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʨʷʜʫ ʠʟʚʝʩʪʥʳʭ ʤʘʩʩʠʚʦʚ S ʛʨʘʥʠʪʦʚ 

(ɹʦʣʴʰʠʭ ʇʦʨʦʛʦʚ, ʊʨʫʙʥʳʡ, ʏʴʦʨʛʦ), ʘ ʪʘʢʞʝ ʧʦ ʪʨʝʤ ʥʝʙʦʣʴʰʠʤ 

ʧʣʫʪʦʥʘʤ (ɼʝʣʷʥʢʠʨ, ʄʷʫʥʜʞʘ, ʄʘʟʫʨ) I ʪʠʧʘ, ʩ ʢʦʪʦʨʳʤʠ 

ʘʩʩʦʮʠʠʨʫʝʪ ʟʦʣʦʪʦʨʫʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ. U-Pb ʜʘʪʠʨʦʚʢʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʣʘʟʝʨʥʦʡ ʘʙʣʷʮʠʠ ʧʦʢʘʟʘʣʠ ʜʣʷ ʤʘʩʩʠʚʘ ɹʦʣʴʰʠʝ ʇʦʨʦʛʠ 

ʜʘʪʫ 152.9Ñ3.4 ʤʣʥ ʣʝʪ, ʙʣʠʟʢʫʶ, ʧʦʣʫʯʝʥʥʦʡ ʨʘʥʝʝ ʤʝʪʦʜʦʤ SHRIMP 

(155Ñ2.4 ʤʣʥ ʣʝʪ ï ʂʫʟʥʝʮʦʚ ʠ ʜʨ., 2008). ɺ ʪʦ ʞʝ ʚʨʝʤʷ I-ʛʨʘʥʠʪʳ 

ʥʝʙʦʣʴʰʦʛʦ ʧʣʫʪʦʥʘ ʄʘʟʫʨ, ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ ʨʷʜʦʤ ʩ ʏʘʡ-ʖʨʴʠʥʩʢʠʤ 

ʨʘʟʣʦʤʦʤ, ʦʢʘʟʘʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʤʦʣʦʞʝ (149.5Ñ7.2 ʤʣʥ ʣʝʪ), ʥʦ ʚ 

ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʟʥʘʯʠʤʦ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ, ʠ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʜʝʥʪʠʯʥʳ ʛʨʘʥʦʜʠʦʨʠʪʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚʦʩʪʦʯʥʝʝ 

ʉʘʣʛʳʥʪʘʨʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʘ ʪʘʢʞʝ ʠʣʴʤʝʥʠʪʦʚʳʤ ʛʨʘʥʠʪʦʠʜʘʤ 

ʙʘʩʫʛʫʥʴʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ I-ʪʠʧʘ (ʂʫʟʥʝʮʦʚ ʠ ʜʨ., 2008; ɸʢʠʥʠʥ ʠ 

ʜʨ., 2009; ʐʧʠʢʝʨʤʘʥ ʠ ʜʨ., 2016). ʀʟʫʯʝʥʥʳʝ ʛʨʘʥʠʪʦʠʜʳ ʦʢʘʟʘʣʠʩʴ 

ʚʝʩʴʤʘ ʙʣʠʟʢʠʤʠ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʨʝʜʢʠʭ, ʨʘʩʩʝʷʥʥʳʭ ʠ 

ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʧʘʨʘʤʝʪʨʘʤ Sm-Nd ʠʟʦʪʦʧʥʦʡ 

ʩʠʩʪʝʤʳ. ʊʘʢ ʧʦ ŮNd ʛʨʘʥʠʪʦʠʜʳ S ʪʠʧʘ = -3.06  õ  -15.01 ʠ I ʪʠʧʘ = -

1.96 õ -9.69 ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳ, ʘ ʧʦ Sr0 ï S ʪʠʧ 0.70803-0.70974 ʠ 

I ʪʠʧ 0.071158-0.71213 ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʘʶʪʩʷ, ʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʠʯʥʦ 

ʢʦʨʦʚʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʩ ʤʦʜʝʣʴʥʳʤ ʚʦʟʨʘʩʪʦʤ ʧʨʦʪʦʣʠʪʘ ʊ(DM-2) 

2.2-1.1 ʤʣʨʜ ʣʝʪ, ʙʣʠʟʢʠʤ ʢ ʜʘʪʘʤ (ʦʢʦʣʦ 1.8 ʤʣʨʜ ʣʝʪ) ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ 

ʜʦʤʝʥʦʚ ʚ ʮʠʨʢʦʥʘʭ ʤʘʩʩʠʚʦʚ ʏʴʦʨʛʦ, ʄʘʣʳʡ ɸʥʥʘʯʘʛ ʠ ʊʨʫʜ (ɸʢʠʥʠʥ 

ʠ ʜʨ., 2009).  

 

3. ɺʳʚʦʜʳ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʧʦʣʥʷʶʪ ʥʘʰʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʛʝʥʝʪʠʯʝʩʢʦʤ ʝʜʠʥʩʪʚʝ ʨʘʟʥʦʪʠʧʥʳʭ ʛʨʘʥʠʪʦʠʜʦʚ ɻʣʘʚʥʦʛʦ 

ʂʦʣʳʤʩʢʦʛʦ ʙʘʪʦʣʠʪʦʚʦʛʦ ʧʦʷʩʘ ʢʘʢ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʢʨʫʧʥʦʡ 

ʠʟʚʝʨʞʝʥʥʦʡ ʧʨʦʚʠʥʮʠʠ.  

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʈʌʌʀ 20-05-00344 ʠ, ʯʘʩʪʠʯʥʦ, ʚ 

ʨʘʤʢʘʭ ʛʦʩʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ɻʀʅ ʉʆ ʈɸʅ, ʉɺʂʅʀʀ ɼɺʆ 

ʈɸʅ, ʀɻʍ ʉʆ ʈɸʅ. 
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ʋɼʂ 553.98 

ʋɻʃɽɺʆɼʆʈʆɼʓ ɸʃʄɸɿʆʇʆɼʆɹʅʆɻʆ 

ʉʊʈʆɽʅʀʗ ɺ ʅɽʌʊʗʍ ʀ ʂʆʅɼɽʅʉɸʊɸʍ ɺɽʅɼ-
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DIAMOND SIMILAR HYDROCARBONS IN OILS AND 

CONDENSATES OF THE VENDIAN -CAMBRIAN 

DEPOSITS OF THE WESTERN YAKUTIA  
Olga Chalaya, Sara Lifshits,  Iraida Zueva, Yuliya Glyaznetsova,  

Olga Karelina  

Institute of Oil and Gas Problems Siberian Branch of the Russian Academy 

of Sciences, 2 Petrovsky st., Yakutsk, 677980, Russia 

 

Annotation. The results of relative study of hydrocarbons of 

diamond similar structure, their content, composition and 

distribution in oils and condensates of the Vendian-Cambrian 

deposits of the Western Yakutia are presented in the work. 

Hydrocarbons of diamond similar structure of a raw of 

adamantans of ʉ10-ʉ14 composition are identified by 

chromate-mass spectrometry method. Naphtids have a low 

content of these hydrocarbons due to the alkane composition 

of hydrocarbon fluids of the Vendian-Cambrian deposits. In 

general, the composition and distribution of adamantine 

hydrocarbons in the studied naphtides is monotypic and is 

characterized by the prevalence of dimethylsubstituted 

homologues. 

 

1. ɺʚʝʜʝʥʠʝ 

ʋʛʣʝʚʦʜʦʨʦʜʳ (ʋɺ) ʘʣʤʘʟʦʧʦʜʦʙʥʦʛʦ ʩʪʨʦʝʥʠʷ - ʘʜʘʤʘʥʪʘʥʳ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʤʘʨʢʝʨʦʚ, ʪ.ʢ. ʥʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ 

ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ [1, 2], ʥʦ ʠʥʪʝʨʝʩʥʳ ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʪʠʧʠʟʘʮʠʠ 
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ʚʳʩʦʢʦʟʨʝʣʳʭ ʥʝʬʪʷʥʳʭ ʩʠʩʪʝʤ [3]. ɽʜʠʥʩʪʚʝʥʥʳʤ ʧʨʠʨʦʜʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʘʜʘʤʘʥʪʘʥʘ ʠ ʝʛʦ ʛʦʤʦʣʦʛʦʚ ʷʚʣʷʶʪʩʷ ʥʝʬʪʠ ʠ 

ʢʦʥʜʝʥʩʘʪʳ, ʥʦ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʋɺ ʚ ʥʠʭ ʦʯʝʥʴ ʥʠʟʢʦʝ (ʩʦʪʳʝ, 

ʪʳʩʷʯʥʳʝ ʠ ʜʝʩʷʪʠʪʳʩʷʯʥʳʝ ʜʦʣʠ ʧʨʦʮʝʥʪʘ). 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ, ʩʦʩʪʘʚʘ ʠ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʜʘʤʘʥʪʘʥʦʚʳʭ ʋɺ ʚ 

ʥʝʬʪʷʭ ʠ ʢʦʥʜʝʥʩʘʪʘʭ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ. 

ʉʦʩʪʘʚ ʘʜʘʤʘʥʪʘʥʦʚʳʭ ʋɺ ʦʧʨʝʜʝʣʷʣʩʷ ʤʝʪʦʜʦʤ ʭʨʦʤʘʪʦ-ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʥʘ ʧʨʠʙʦʨʝ Agilent 6890, ʠʤʝʶʱʝʤ ʠʥʪʝʨʬʝʡʩ ʩ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʤʘʩʩ-ʩʝʣʝʢʪʠʚʥʳʤ ʜʝʪʝʢʪʦʨʦʤ Agilent 5973N. 

ʉʢʘʥʠʨʦʚʘʥʠʝ ʧʦ ʬʨʘʛʤʝʥʪʘʨʥʳʤ ʠʦʥʘʤ m/z 135, 136, 149, 163, 177, 

188 ʜʘʝʪ ʭʘʨʘʢʪʝʨʥʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʜʘʤʘʥʪʘʥʘ ʠ ʝʛʦ 

ʤʝʪʠʣʧʨʦʠʟʚʦʜʥʳʭ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʩʦʝʜʠʥʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʩʨʘʚʥʝʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʤʘʩʩ-ʩʧʝʢʪʨʦʚ ʩ ʫʞʝ 

ʠʤʝʶʱʠʤʠʩʷ ʩʧʝʢʪʨʘʤʠ ʚ ʙʠʙʣʠʦʪʝʢʝ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʩ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ.  

 

2. ʈʝʟʫʣʴʪʘʪʳ 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʢʦʥʜʝʥʩʘʪ ʠʟ ʚʝʥʜʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʠ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʝ ʥʝʬʪʠ ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ, 

ʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ (ʆɺ) ʤʦʨʩʢʠʭ ʬʘʮʠʡ ʠ 

ʦʙʷʟʘʥʥʳʝ ʩʚʦʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʧʣʘʥʢʪʦʥʦʛʝʥʥʦ-ʚʦʜʦʨʦʩʣʝʚʦʤʫ 

ʠʩʭʦʜʥʦʤʫ ʆɺ. 

ɸʜʘʤʘʥʪʘʥʦʚʳʝ ʋɺ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚʦ ʬʨʘʢʮʠʠ 150-250
ʦ
ʉ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʦʤʦʣʦʛʠʯʝʩʢʠʤ ʨʷʜʦʤ ʦʪ ʉ10ʅ16 ʜʦ ʉ14ʅ24. ʉʦʜʝʨʞʘʥʠʝ 

ʵʪʠʭ ʋɺ ʚ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʭ ʥʝʬʪʷʭ  ʠ ʚʝʥʜʩʢʦʤ ʢʦʥʜʝʥʩʘʪʝ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʪʠʧʫ ʢ ʘʣʢʘʥʦʚʳʤ ʬʣʶʠʜʘʤ, ʥʠʟʢʦʝ ʠ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 0,04%. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʤʥʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʦʪʤʝʯʘʶʱʠʭ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʘʜʘʤʘʥʪʘʥʦʚʳʭ ʋɺ ʚ ʥʝʬʪʷʭ ʠ 

ʢʦʥʜʝʥʩʘʪʘʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʜʘʤʘʥʪʘʥʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʬʪʠ ʥʘʬʪʝʥʦʚʦʛʦ ʪʠʧʘ, ʘʣʢʘʥʦʚʳʝ ʥʝʬʪʠ ʩʦʜʝʨʞʘʪ 

ʵʪʠ ʋɺ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ [2]. ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʘʜʘʤʘʥʪʘʥʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʝʬʪʷʭ ʠ ʢʦʥʜʝʥʩʘʪʘʭ ʚʝʥʜ-

ʢʝʤʙʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʠʭ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʨʠ ʜʝʩʪʨʫʢʮʠʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 
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ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʬʨʘʛʤʝʥʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ 

ʘʜʘʤʘʥʪʘʥʦʚ.  

ɺ ʮʝʣʦʤ ʩʦʩʪʘʚ ʠ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʜʘʤʘʥʪʘʥʦʚ ʚ ʠʟʫʯʝʥʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʬʣʶʠʜʘʭ ʦʜʥʦʪʠʧʝʥ (ʈʠʩʫʥʦʢ 1). ɺ ʩʦʩʪʘʚʝ 

ʘʜʘʤʘʥʪʘʥʦʚʳʭ ʋɺ, ʢʘʢ ʚ ʥʝʬʪʷʭ, ʪʘʢ ʠ ʚ ʢʦʥʜʝʥʩʘʪʝ ʚʝʥʜ-

ʢʝʤʙʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʝʦʙʣʘʜʘʶʪ ʜʠʤʝʪʠʣʟʘʤʝʱʝʥʥʳʝ 

ʘʜʘʤʘʥʪʘʥʳ, ʥʠʞʝ ʜʦʣʷ ʤʝʪʠʣ- ʠ ʪʨʠʤʝʪʠʣʘʜʘʤʘʥʪʘʥʦʚ. ʉʦʜʝʨʞʘʥʠʝ 

ʘʜʘʤʘʥʘʪʘʥʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 3% ʚ ʨʘʩʯʝʪʝ ʥʘ ʬʨʘʢʮʠʶ ʘʜʘʤʘʥʪʘʥʦʚ. 

ʆʪʥʦʰʝʥʠʝ ʉ11/ʉ13 ʥʠʞʝ, ʯʝʤ ʩʦʦʪʥʦʰʝʥʠʝ ʉ12/ʉ13 (ʊʘʙʣʠʮʘ 1). ʇʨʠ 

ʦʜʥʦʪʠʧʥʦʤ ʭʘʨʘʢʪʝʨʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʜʘʤʘʥʪʘʥʦʚʳʭ ʋɺ ʢʦʥʜʝʥʩʘʪʳ 

ʠ ʥʝʬʪʠ ʚʝʥʜ-ʢʝʙʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʨʘʟʣʠʯʘʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʛʦʤʦʣʦʛʦʚ ʘʜʘʤʘʥʪʘʥʘ ʚʥʫʪʨʠ ʬʨʘʢʮʠʠ.  

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʜʘʤʘʥʪʘʥʦʚʳʭ ʋɺ ʚ ʥʝʬʪʠ ʠ ʢʦʥʜʝʥʩʘʪʝ 

ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʠʟʦʤʝʨʦʚ 

ʤʝʪʠʣʘʜʘʤʘʥʪʘʥʦʚ ʩʦʩʪʘʚʘ ʉ11-ʉ13 ʚ ʠʟʫʯʝʥʥʳʭ ʬʣʶʠʜʘʭ ʜʘʣʝʢʠ ʦʪ 

ʨʘʚʥʦʚʝʩʥʳʭ ʠ ʫʤʝʥʴʰʘʶʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ. 

ʊʘʢ, ʚ ʥʝʬʪʷʭ ʦʪʥʦʰʝʥʠʝ 1-ʄɸ/(1-+2-ʄɸ) ʩʦʩʪʘʚʣʷʝʪ 76,9-78,4%, 1,3-

ɼʄɸ/(1,3-+1,2-+1,4-ɼʄɸ) ï 38,2-41,63%, 1,3,5-ʊʄɸ/(1,3,5-+1,3,6-

+1,3,4-ʊʄɸ) ï 24,8-25,0%. ɺ ʚʝʥʜʩʢʦʤ ʢʦʥʜʝʥʩʘʪʝ ʵʪʠ ʦʪʥʦʰʝʥʠʷ 

ʚʳʰʝ ʠ ʩʦʩʪʘʚʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 84,2, 52,4%, 37,9%. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʠʟʦʤʝʨʦʚ ʘʜʘʤʘʥʪʘʥʦʚ 

ʉ11-ʉ13 ʚ ʨʘʚʥʦʚʝʩʠʠ 92,5-98%. ʉʨʝʜʠ ʜʠʤʝʪʠʣ- ʠ 

ʪʨʠʤʝʪʠʣʘʜʘʤʘʥʪʘʥʦʚ ʮʠʩ-ʠʟʦʤʝʨʳ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʪʨʘʥʩ-ʠʟʦʤʝʨʘʤʠ 
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ʠʣʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ ʙʣʠʟʢʦ ʢ ʝʜʠʥʠʮʝ (ʊʘʙʣʠʮʘ 1), ʯʪʦ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ 

ʦʪ ʫʩʣʦʚʠʡ ʠ ʤʝʭʘʥʠʟʤʘ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠʟ  ʧʨʦʪʦʘʜʘʤʘʥʪʘʥʦʚʳʭ ʋɺ.  

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥ ʦʜʥʦʪʠʧʥʳʡ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʠ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʜʘʤʘʥʪʘʥʦʚʳʭ ʋɺ 

ʉ10-ʉ14 ʚ ʥʝʬʪʷʭ ʠ ʢʦʥʜʝʥʩʘʪʘʭ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɿʘʧʘʜʥʦʡ 

ʗʢʫʪʠʠ. 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʘʜʘʤʘʥʪʘʥʦʚʳʭ ʋɺ ʚ ʚʝʥʜ-

ʢʝʤʙʨʠʡʩʢʠʭ ʥʝʬʪʷʭ ʠ ʢʦʥʜʝʥʩʘʪʘʭ ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʝʬʪʠ ʂʦʥʜ-ʪ 

ɺʦʟʨʘʩʪ  ʚʝʥʜ, ʢʝʤʙʨʠʡ ʚʝʥʜ 

ʉʦʜʝʨʞʘʥʠʝ, % ʥʘ ×ʘʜʘʤʘʥʪʘʥʦʚ: 

ɸʜʘʤʘʥʪʘʥ 

 

2,5-3,1 

 

3,1 

ʄʝʪʠʣʘʜʘʤʘʥʪʘʥʳ 15,7-20,5 22,0 

ɼʠʤʝʪʠʣʘʜʘʤʘʥʪʘʥʳ 34,4-37,0 36,70 

ʊʨʠʤʝʪʠʣʘʜʘʤʘʥʪʘʥʳ 28,6-32,1 28,2 

ʊʝʪʨʘʤʝʪʠʣʘʜʘʤʘʥʪʘʥʳ 12,5-13,4 10,0 

ʉ11/ʉ13 0,49-0,72 0,78 

ʉ12/ʉ13 1,15-1,20 1,30 

1ʄɸ/(1-+2-ʄɸ),% 76,90-78,40 84,23 

1ʕɸ/(1ʕ-+2-ʕɸ),% 41,06-54,49 57,03 

1,3ɼʄɸ/(1,3-+1,2-+1,4ɼʄɸ),% 38,24-41,66 52,37 

1,3,5-ʊʄɸ/(1,3,5-+1,3,6+1,3,4ʊʄɸ),% 24,79-25,01 37,90 

ʮʠʩ-1,4ɼʄɸ/ʪʨʘʥʩ-1,4ɼʄɸ 1,00-1,16 1,31 

ʮʠʩ-1,3,4-ʊʄɸ/ʪʨʘʥʩ-1,3,4-ʊʄɸ 1,07-1,08 1,20 

 

3. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʆ ʈɸʅ II .I ˉ0377-2018-

0010 
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TRANSITION OF SPESSARTIN-GROSSULAR-

PYROPE-ALMANDINE TO PYROPE -GROSSULAR-
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Annotation. In our work features of structures pyrops from 

kimberlitovy tubes of Rio-Ranch (Zimbabwe) were studied. 

According to the published data (M.G. Kopylov, 1997) the 

age of these kimberlitovy tubes is defined at level of 530-540 

million years. Change of structure of eklogite pyrops from a 

kimberlite of Rio-Ranch (fig. 1) on the line from the grain 

center to its edge where it is noted formations of a kelifitovy 

border is studied. As a result of research process of mixing of 

pomegranates of a series (Grew, 2013) piralspitov (pirop-

almandin-spessartin) with with series grenades ugranditov 

(uvarovit-grossulyar-andradit) is fixed. Such process of 

mixing of these two branches of pomegranates the almost 
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early was not fixed, and on our conclusions grows out of 

boundary division of ultramafitovy magma into kimberlitovy 

and karbanatitovy components. 

Keywords. Kimberlite, pyrop, almandin, andradite, grossular, 

spessartine. 

 

1. ɺʚʝʜʝʥʠʝ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʤʠʢʨʦʘʥʘʣʠʟʘʪʦʨʝ ʉʫʧʝʨʧʨʦʙ 

JXA-8230. ʇʘʨʘʤʝʪʨʳ ʠʟʫʯʝʥʠʷ: ʫʩʢʦʨʷʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʪʦʢʘ ʧʫʯʢʘ 

20 kV, ʩʠʣʘ ʪʦʢʘ 100 nA, ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ 70 ʩʝʢ., ʘʙʩʦʣʶʪʥʘʷ 

ʧʦʛʨʝʰʥʦʩʪʴ <0.01%. ʅʠʞʝ ʥʘ (ʨʠʩʫʥʦʢ 1) ʧʦ ʣʠʥʠʠ ʦʪ ʮʝʥʪʨʘ ʢ ʢʨʘʶ 

ʠʟʫʯʝʥ ʩʦʩʪʘʚ ʟʝʨʥʘ ʛʨʘʥʘʪʘ. 

 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘ ʪʨʝʫʛʦʣʴʥʦʡ ʜʠʘʛʨʘʤʤʝ (ʨʠʩʫʥʦʢ 1) ʦʙʣʘʩʪʴ ʛʨʫʧʧʳ ʛʨʘʥʘʪʦʚ ï ʉ 

ʧʦ (Taylor and Neal, 1989) ʚʢʣʶʯʘʝʪ ʛʨʘʥʘʪʳ ʠʟ ʛʨʦʩʧʠʜʠʪʦʚ, 

ʢʦʨʫʥʜʦʚʳʭ ʠ ʢʦʵʩʠʪ-ʢʦʨʫʥʜʦʚʳʭ ʵʢʣʦʛʠʪʦʚ.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘʥʘʪʘ. ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ Dawson J.B. and Stephens 

W.E. [1] ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʦʚ ʦʪ G5 ï G3 ï G4 ï G6. ɻʨʫʧʧʘ 

G5 - ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʛʨʘʥʘʪʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ FeO (ʚ 

ʩʨʝʜʥʝʤ 28,3%) ɻʨʫʧʧʘ G3. ʢ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʟʝʨʥʘ ʩ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ FeO ʠ CaO. ɻʨʫʧʧʘ G4 ʛʨʫʧʧʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ FeO ʠ TiO2. ɻʨʫʧʧʘ G6 - 

ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ CaO ʠ FeO ʠ MgO.  

ʅʘ ʨʠʩʫʥʢʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʝʨʝʭʦʜ ʩʦʩʪʘʚʘ ʩʧʝʩʩʘʨʪʠʥ-ʛʨʦʩʩʫʣʷʨ-

ʧʠʨʦʧ-ʘʣʴʤʘʥʜʠʥʘ - Mn0,09Ca0,12Mg0,8Fe1,9Al2Si2,95O12 ʚ ʧʠʨʦʧ-

ʛʨʦʩʩʫʣʷʨ-ʘʥʜʨʘʜʠʪ - Mg0,8Ca2,9Fe1,5Si2,85O12. ʇʦ ʣʠʥʠʠ ʦʪ ʮʝʥʪʨʘ ʢ 

ʢʨʘʶ ʚʳʧʦʣʥʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ (ʪʘʙʣʠʮʘ 1). 

 

3. ɺʳʚʦʜʳ 

ʆʪʤʝʯʝʥʥʳʝ ʥʘʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʟʝʨʥʝ ʛʨʘʥʘʪʘ ʚ ʢʨʘʝʚʦʡ ʝʛʦ ʟʦʥʝ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʙʦʥʘʪʠʪʘ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ 

ʤʘʣʳʭ ʩʪʝʧʝʥʷʭ ʧʣʘʚʣʝʥʠʷ ʢʘʨʙʦʥʘʪʩʦʜʝʨʞʘʱʝʡ 

ʤʝʪʘʩʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʤʘʥʪʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚ [2] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ ʧʦʨʦʜʳ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʠʟ ʤʝʪʘʩʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʢʘʨʙʦʥʘʪʩʦʜʝʨʞʘʱʠʭ 
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ʣʝʨʮʦʣʠʪʦʚ ʠ ʵʢʣʦʛʠʪʦʚ ʚ ʦʩʥʦʚʘʥʠʠ ʣʠʪʦʩʬʝʨʥʦʡ ʤʘʥʪʠʠ. ʇʨʠ 

ʧʦʚʳʰʝʥʠʠ ʩʪʝʧʝʥʠ ʯʘʩʪʠʯʥʦʛʦ ʧʣʘʚʣʝʥʠʷ ʠ ʘʩʩʠʤʠʣʷʮʠʠ ʩʠʣʠʢʘʪʥʳʭ 

ʤʠʥʝʨʘʣʦʚ ʣʠʪʦʩʬʝʨʥʦʡ ʤʘʥʪʠʠ ʚʙʣʠʟʠ ʠʩʪʦʯʥʠʢʘ ʪʘʢʞʝ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʧʣʘʚ ʩʪʘʥʦʚʠʪʩʷ ʢʠʤʙʝʨʣʠʪʦʚʳʤ ʧʦ 

ʩʦʩʪʘʚʫ.  

ʊʘʙʣʠʮʘ 1  

ʉʦʩʪʘʚʳ ʛʨʘʥʘʪʦʚ ʚʳʧʦʣʥʝʥʳ ʚ 15 ʪʦʯʢʘʭ ʧʦ ʣʠʥʠʠ ʦʪ ʮʝʥʪʨʘ 

ʢʨʘʷ ʟʝʨʥʘ ʛʨʘʥʘʪʘ 

ˉ
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1 37,0 0,00 21,5 0,0 31,0 1,3 7,1 1,4 0,03 99,3 

2 37,3 0,00 21,4 0,1 30,8 1,3 7,1 1,3 0,02 99,3 

3 37,0 0,00 21,6 0,0 31,0 1,3 7,3 1,2 0,02 99,3 

4 37,4 0,00 22,0 0,1 29,8 1,3 7,5 1,3 0,00 99,2 

5 37,6 0,01 22,0 0,1 29,5 1,2 7,5 1,3 0,02 99,3 

6 38,1 0,01 21,4 0,0 29,2 1,3 7,6 1,5 0,02 99,3 

7 38,4 0,07 19,1 0,1 29,1 1,1 6,5 5,2 0,04 99,5 

8 36,8 0,37 13,4 0,0 27,0 0,7 3,9 15,5 0,04 97,7 

9 35,1 0,98 8,8 0,1 24,4 0,3 2,3 24,4 0,03 96,3 

10 33,9 1,42 6,3 0,2 23,7 0,2 1,5 30,3 0,02 97,5 

11 33,4 1,42 5,7 0,1 23,5 0,1 1,4 31,6 0,00 97,3 

12 33,5 1,29 5,6 0,2 23,3 0,1 1,5 32,4 0,01 98,0 

13 33,3 0,96 5,8 0,1 23,2 0,1 1,7 32,3 0,02 97,6 

14 33,9 0,62 6,3 0,2 22,8 0,1 2,2 31,4 0,02 97,7 

15 34,4 0,40 6,6 0,1 22,6 0,1 2,2 31,7 0,06 98,1 
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ʈʠʩʫʥʦʢ 1. ʉʣʝʚʘ ï ʬʦʪʦʛʨʘʬʠʷ ʟʝʨʥʘ ʚ ʬʘʟʦʚʦʤ ʢʦʥʪʨʘʩʪʝ (COMPO). ɺ ʮʝʥʪʨʝ - ʪʨʝʫʛʦʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʵʢʣʦʛʠʪʦʚʦʛʦ ʛʨʘʥʘʪʘ ʧʦ ʪʨʝʥʜʦʚʦʡ ʣʠʥʠʠ ʟʝʨʥʘ ʦʪ ʮʝʥʪʨʘ ʢ ʢʨʘʶ ʠ ʩʧʨʘʚʘ ï ʪʨʝʥʜʳ ʣʠʥʠʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ ʧʦ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʘʤ: ʉ - ʛʦʣʫʙʘʷ, ʆ - ʣʠʣʦʚʘʷ, Mg - ʟʝʣʝʥʘʷ, Al - 

ʢʦʨʠʯʥʝʚʘʷ, Ca - ʞʝʣʪʘʷ, Fe - ʩʠʥʷʷ. 
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Annotation. The article discusses the accuracy of the age dating 

of placer kimberlites by U-Pb method by zircons. The 

contradictions between these and geological data are given. The 

question is raised whether a significant part of the zircons 

comes from the placers of the non- kimberlite sources yet 

unknown. 

 

1. ɺʚʝʜʝʥʠʝ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʟʦʪʦʧʥʳʝ ʜʘʪʠʨʦʚʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʦʟʨʘʩʪʘ ʢʠʤʙʝʨʣʠʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʪʠʨʦʚʢʠ U-Pb ʤʝʪʦʜʦʤ ʧʦ 

ʮʠʨʢʦʥʘʤ. ʇʝʨʚʳʝ ʜʘʪʠʨʦʚʢʠ ʵʪʠʤ ʤʝʪʦʜʦʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ɻ.ʃ. 

ɼʵʚʠʩʦʤ ʚ 1980 ʛʦʜʫ ʩ ʧʦʤʦʱʴʶ çʤʦʢʨʦʡè ʛʝʦʭʠʤʠʠ [1]. ɺ ʥʘʩʪʦʷʱʝʝ 
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ʚʨʝʤʷ çʤʦʢʨʘʷè ʛʝʦʭʠʤʠʷ ʜʣʷ ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʪʦʥʥʳʡ ʟʦʥʜ, ʣʠʙʦ ʤʘʩʩʩʧʝʢʪʨʦʤʝʪʨʠʷ ʩ ʣʘʟʝʨʥʦʡ 

ʘʙʣʷʮʠʝʡ, ʠ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʡ ʚʧʦʣʥʝ ʥʘʜʝʞʥʘ. ʅʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʘʪʠʨʦʚʦʢ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʦ ʮʠʨʢʦʥʘʤ ʠʟ ʨʦʩʩʳʧʝʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʥʝ 

ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ 

ʧʨʦʪʠʚʦʨʝʯʘʪ ʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʥʝ ʢʘʢ ʤʳ ʤʝʨʷʝʤ, ʘ 

ʯʪʦ ʤʳ ʤʝʨʷʝʤ.  

 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʎʠʨʢʦʥʳ ʠʟ ʢʠʤʙʝʨʣʠʪʦʚ ʢʘʢ ʧʨʘʚʠʣʦ ʠʤʝʶʪ ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ, 

ʯʘʩʪʦ ʦʢʨʫʛʣʝʥʳ, ʚʠʜʠʤʦ, ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʨʘʩʧʣʘʚʦʤ, ʧʨʦʟʨʘʯʥʳʝ, 

ʙʝʩʮʚʝʪʥʳʝ ʣʠʙʦ ʩ ʟʦʣʦʪʠʩʪʳʤ, ʢʦʨʠʯʥʝʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʩ ʰʝʨʦʭʦʚʘʪʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʮʠʨʢʦʥʦʚ ʚʝʩʴʤʘ 

ʤʘʣʦ, ʠ ʥʫʞʥʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʮʝʥʪʨʘʪʘ, ʯʪʦʙʳ 

ʥʘʡʪʠ ʢʨʠʩʪʘʣʣʳ ʜʣʷ ʘʥʘʣʠʟʘ ʚʦʟʨʘʩʪʘ. ʄʝʞʜʫ ʪʝʤ, ʚʦ ʤʥʦʛʠʭ ʨʦʩʩʳʧʷʭ 

ʠ ʦʨʝʦʣʘʭ ʧʦ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʝ ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʮʠʨʢʦʥʦʚ, ʧʦ ʚʥʝʰʥʝʤʫ ʦʙʣʠʢʫ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʠʤʙʝʨʣʠʪʦʚʳʤ. ʕʪʦʛʦ ʩʭʦʜʩʪʚʘ ʩʯʠʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʦʪʥʝʩʝʥʠʷ 

ʮʠʨʢʦʥʦʚ ʢ ʢʠʤʙʝʨʣʠʪʦʚʳʤ, ʠ ʧʦ ʥʠʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʨʘʩʪ ʠʭ ʢʦʨʝʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ. ʀ ʟʜʝʩʴ ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʷ, 

ʥʘ ʢʦʪʦʨʳʝ ʤʘʣʦ ʢʪʦ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʠʟ-ʟʘ ʩʣʝʧʦʡ ʚʝʨʳ ʚ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 

ʇʨʦʪʠʚʦʨʝʯʠʝ 1. ɺ ʨʦʩʩʳʧʷʭ, ʦʩʦʙʝʥʥʦ ʧʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ, ʢʦʣʠʯʝʩʪʚʦ ʮʠʨʢʦʥʦʚ çʢʠʤʙʝʨʣʠʪʦʚʦʛʦè ʪʠʧʘ ʧʦʚʳʰʝʥʥʦʝ; 

ʚ ʨʦʩʩʳʧʠ ʨʝʢʠ ʕʙʝʣʷʭ ʮʠʨʢʦʥʳ ʜʦʙʳʚʘʶʪʩʷ ʢʘʢ ʧʦʧʫʪʥʦʝ ʶʚʝʣʠʨʥʦʝ 

ʩʳʨʴʝ ʚʤʝʩʪʝ ʩ ʘʣʤʘʟʘʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʠʟʚʝʩʪʥʳʭ ʟʜʝʩʴ ʩʦʪʥʷʭ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʮʠʨʢʦʥʦʚ ʦʯʝʥʴ ʤʘʣʦ, ʠ ʦʥʠ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ ʨʦʩʩʳʧʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʨʢʦʥʦʚ. ɺʦʧʨʦʩ: ʣʠʙʦ 

ʮʠʨʢʦʥʳ ʠʟ ʥʝʫʣʦʚʠʤʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʣʫʩʪʦʣʝʪʠʷ ʢʠʤʙʝʨʣʠʪʦʚʳʭ 

ʪʝʣ, ʙʦʛʘʪʳʭ ʮʠʨʢʦʥʘʤʠ, ʣʠʙʦ ʥʝ ʠʟ ʢʠʤʙʝʨʣʠʪʦʚ? 

ʇʨʦʪʠʚʦʨʝʯʠʝ 2. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʮʠʨʢʦʥʦʚ ʠʟ ʨʦʩʩʳʧʝʡ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʧʣʘʪʬʦʨʤʳ ʧʦʢʘʟʳʚʘʶʪ ʶʨʩʢʠʡ ʚʦʟʨʘʩʪ ʢʦʨʝʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʪʨʠʘʩʦʚʳʡ ʠ ʝʜʠʥʠʯʥʳʝ ï 

ʧʝʨʤʩʢʠʡ(?!). ʅʝʪ ʥʠ ʦʜʥʦʡ ʜʘʪʠʨʦʚʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤ ʢʠʤʙʝʨʣʠʪʘʤ. ʄʝʞʜʫ ʪʝʤ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʘʣʤʘʟʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚ 

ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɸʥʘʙʘʨ ʠ ʋʜʞʘ ʥʘ ɸʥʘʙʘʨʦ-ʋʜʞʠʥʩʢʦʤ ʤʝʞʜʫʨʝʯʴʝ, 

ʚʢʣʶʯʘʷ ʨʦʩʩʳʧʴ ʨʝʢʠ ʕʙʝʣʷʭ, ʦʧʨʝʜʝʣʝʥʥʦ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʟʜʝʩʴ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʘʣʤʘʟʦʥʦʩʥʳʭ ʢʠʤʙʝʨʣʠʪʦʚ, ʪʦʛʜʘ ʢʘʢ ʤʠʥʝʨʘʣʳ 

ʶʨʩʢʠʭ ʢʠʤʙʝʨʣʠʪʦʚ ʚ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʙʘʭ ʥʠʢʘʢ ʥʝ ʚʠʜʥʳ [2]. 

ʇʘʨʘʜʦʢʩʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ: ʚ ʠʟʦʙʠʣʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʢʠʤʙʝʨʣʠʪʦʚ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʮʠʨʢʦʥʘʤʠ, ʘ ʮʠʨʢʦʥʳ ʶʨʩʢʠʝ ʠ ʥʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʠʥʜʠʢʘʪʦʨʥʳʤʠ 

ʤʠʥʝʨʘʣʘʤʠ ʶʨʩʢʠʭ ʢʠʤʙʝʨʣʠʪʦʚ. ʅʦ ʢʠʤʙʝʨʣʠʪʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʮʠʨʢʦʥʘʤʠ, ʙʝʟ ʜʨʫʛʠʭ ʛʣʫʙʠʥʥʳʭ ʤʠʥʝʨʘʣʦʚ! ʕʪʦ 

ʧʨʷʤʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʮʠʨʢʦʥʳ ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʜʨʫʛʠʭ ʧʦʨʦʜ! 

ʄʳ ʥʝ ʟʥʘʝʤ, ʢʘʢʠʝ ʧʦʨʦʜʳ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʧʣʘʪʬʦʨʤʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʪʦʯʥʠʢʘʤʠ ʮʠʨʢʦʥʦʚ çʢʠʤʙʝʨʣʠʪʦʚʦʛʦè ʪʠʧʘ. ʅʦ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ 

ʦʥʠ ʝʩʪʴ. ʅʘʧʨʠʤʝʨ, ʪʨʫʙʢʠ ʱʝʣʦʯʥʳʭ ʙʘʟʘʣʴʪʦʠʜʦʚ ʉʠʨʠʠ ʩʦʜʝʨʞʘʪ 

ʩʦʚʝʨʰʝʥʥʦ ʪʘʢʠʝ ʞʝ ʧʦ ʚʠʟʫʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʮʠʨʢʦʥʳ. ʆʥʠ ʠʟʚʝʩʪʥʳ 

ʥʘʤ ʚ ʨʘʡʦʥʝ ʟʦʣʦʪʦʛʦ ʧʨʠʠʩʢʘ ʅʝʟʘʤʝʪʥʠʥʩʢʠʡ ʥʘ ʉʠʭʦʪ-ɻɸʣʠʥʝ.  ʄʳ 

ʧʦʣʘʛʘʝʤ, ʯʪʦ ʮʠʨʢʦʥʳ ʠʟ ʨʦʩʩʳʧʝʡ ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʦʣʴ ʣʦʞʥʳʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʢʠʤʙʝʨʣʠʪʦʚ, ʢʘʢ ʭʨʦʤʠʪʳ çʢʫʨʫʥʛʩʢʦʛʦè ʪʠʧʘ, ʜʝʪʘʣʴʥʦ 

ʦʧʠʩʘʥʥʳʝ ʥʘʤʠ.  

ʄʝʟʦʟʦʡʩʢʠʝ ʜʘʪʠʨʦʚʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʮʠʨʢʦʥʘʤ ʠʟ ʨʦʩʩʳʧʝʡ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʩʳʛʨʘʣʠ ʥʝʛʘʪʠʚʥʫʶ ʨʦʣʴ ʚ ʧʨʦʛʥʦʟʝ 

ʠʩʪʦʯʥʠʢʦʚ ʘʣʤʘʟʦʚ ʚ ʨʦʩʩʳʧʷʭ, ʧʦʩʢʦʣʴʢʫ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ 

ʜʠʩʢʨʝʜʠʪʠʨʦʚʘʣʠ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʫʶ, ʝʜʠʥʩʪʚʝʥʥʦ ʧʨʦʤʳʰʣʝʥʥʫʶ, 

ʵʧʦʭʫ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ, ʠ ʥʘʚʝʣʠ ʥʘ ʤʳʩʣʠ ʦ ʥʝʢʠʭ 

ʵʢʟʦʪʠʯʝʩʢʠʭ ʤʦʣʦʜʳʭ ʠʩʪʦʯʥʠʢʘʭ ʘʣʤʘʟʦʚ.  

 

3. ɺʳʚʦʜ r

ʋʢʘʟʘʥʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʪʨʝʙʫʶʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʩʢʦʣʴʢʫ ʦʪ 

ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʧʨʠʤʝʥʠʤʦʩʪʴ ʤʝʪʦʜʘ ʜʘʪʠʨʦʚʦʢ ʢʠʤʙʝʨʣʠʪʦʚ ʧʦ 

ʮʠʨʢʦʥʘʤ ʠʟ ʨʦʩʩʳʧʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʪʠʧʦʤʦʨʬʠʟʤ 

ʮʠʨʢʦʥʦʚ ʠʟ ʢʠʤʙʝʨʣʠʪʦʚ ʠ ʮʠʨʢʦʥʦʚ ʠʟ ʨʦʩʩʳʧʝʡ, ʩʦʧʦʩʪʘʚʠʪʴ ʩ 

ʮʠʨʢʦʥʘʤʠ ʠʟ ʜʨʫʛʠʭ ʪʠʧʦʚ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ.  

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʟʘʜʘʥʠʷ ʀɻʄ ʉʆ ʈɸʅ ˉ 0330-2019-0006 

ʠ ʛʨʘʥʪʘ ʈʌʌʀ ˉ 18-05-70063.  
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Annotation. Contamination of geological bodies can be either 

natural or manmade. The natural contamination is not 

necessarily negative but has to be taken into account. The 

manmade contamination consists in uncontrolled inputs of 

extraneous material into the environment during various 

industrial processes, which causes negative effects. 

Understanding of possible contamination ways and 

consequences is of crucial importance. Different types of 

contamination are illustrated with examples. 

 

1. ɺʚʝʜʝʥʠʝ 

ʂʦʥʪʘʤʠʥʘʮʠʷ, ʪ.ʝ. ʧʦʧʘʜʘʥʠʝ ʚ ʦʙʲʝʢʪ ʤʘʪʝʨʠʘʣʘ, ʥʝ ʩʚʦʡʩʪʚʝʥʥʦʛʦ 

ʵʪʦʤʫ ʦʙʲʝʢʪʫ, ʷʚʣʝʥʠʝ ʦʯʝʥʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ, ʦʜʥʘʢʦ 



323 

 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʩʣʘʙʦ ʠʟʫʯʝʥʥʦʝ. ʄʝʞʜʫ ʪʝʤ, ʢʦʥʪʘʤʠʥʘʮʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʦʙʲʝʢʪʦʚ ʠʛʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʚ ʬʦʨʤʫʣʠʨʦʚʢʘʭ 

ʚʳʚʦʜʦʚ ʦʙ ʦʙʲʝʢʪʝ, ʚ ʧʨʦʛʥʦʟʘʭ ʠ ʪ.ʜ. ʂʦʥʪʘʤʠʥʘʮʠʷ ʯʘʱʝ ʠʛʨʘʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʦʣʴ, ʥʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʝʚ ʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ï ʵʪʦ 

ʟʘʚʠʩʠʪ ʦʪ ʧʦʥʠʤʘʥʠʷ ʪʝʨʤʠʥʘ ʠ ʝʛʦ ʫʯʝʪʘ. ɺ ʘʣʤʘʟʥʦʡ ʛʝʦʣʦʛʠʠ 

ʢʦʥʪʘʤʠʥʘʮʠʷ ʪʘʢʞʝ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʥʠʤʘʝʪʩʷ 

ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ. ʅʘʤʠ ʦʧʫʙʣʠʢʦʚʘʥʘ ʙʦʣʴʰʘʷ ʩʪʘʪʴʷ, 

ʧʦʩʚʷʱʝʥʥʘʷ ʬʘʢʪʘʤ ʢʦʥʪʘʤʠʥʘʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʘʣʤʘʟʘʤʠ, ʧʨʠʥʠʤʘʝʤʳʤʠ ʟʘ ʧʨʠʨʦʜʥʳʝ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ 

ʢ ʦʰʠʙʦʯʥʳʤ ʚʳʚʦʜʘʤ ʚ ʦʪʥʦʰʝʥʠʠ ʘʣʤʘʟʦʥʦʩʥʦʩʪʠ ʧʦʨʦʜ. ʅʦ, ʨʘʙʦʪʘʷ 

ʥʘʜ ʧʨʦʙʣʝʤʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ, ʤʳ ʧʨʠʰʣʠ ʢ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʚʳʚʦʜʘʤ, 

ʢʘʩʘʶʱʠʤʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ï ʦʪʢʨʦʚʝʥʥʦ 

ʥʝʛʘʪʠʚʥʦʛʦ ʷʚʣʝʥʠʷ. ʕʪʠ ʚʟʛʣʷʜʳ ʠʟʣʦʞʝʥʳ ʥʠʞʝ.  

 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘʤʠ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʬʦʨʤʳ ʢʦʥʪʘʤʠʥʘʮʠʠ ï ʧʨʠʨʦʜʥʘʷ ʠ ʪʝʭʥʦʛʝʥʥʘʷ.  

ʇʨʠʨʦʜʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ï ʧʨʦʮʝʩʩ ʝʩʪʝʩʪʚʝʥʥʳʡ ʠ ʧʦ ʩʫʪʠ ʩʚʦʝʡ ʥʝ 

ʥʝʩʝʪ ʥʝʛʘʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ, ʚʘʞʥʦ ʪʦʣʴʢʦ ʧʦʥʠʤʘʪʴ ʵʪʦ ʷʚʣʝʥʠʝ. ʊʝʨʤʠʥ 

ʧʘʨʘʛʝʥʝʟʠʩ: ʩʦʦʙʱʝʩʪʚʦ ʛʝʥʝʪʠʯʝʩʢʠ ʝʜʠʥʳʭ ʤʠʥʝʨʘʣʦʚ; ʟʜʝʩʴ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʧʨʠʨʦʜʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ, ʝʩʣʠ ʪʦʣʴʢʦ ʩʠʥʪʝʪʠʯʝʩʢʠʡ 

ʘʣʤʘʟ ʠʟ ʢʘʤʥʝʨʝʟʥʦʡ ʧʠʣʳ ʥʝ ʧʦʧʘʜʝʪ ʚ ʧʦʨʦʜʫ ʠ ʥʝ ʙʫʜʝʪ ʧʨʠʥʷʪ ʟʘ 

ʵʣʝʤʝʥʪ ʧʘʨʘʛʝʥʝʟʠʩʘ. ʉ ʥʠʤ ʚ ʧʘʨʝ ʩʫʱʝʩʪʚʫʝʪ ʪʝʨʤʠʥ ʧʘʨʘʩʪʝʨʝʟʠʩ -  

ʟʘʢʦʥʦʤʝʨʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʝʜʠʥʦʤ 

ʥʦʩʠʪʝʣʝ, - ʵʪʦ ʠ ʝʩʪʴ ʧʦʥʠʤʘʥʠʝ ʧʨʠʨʦʜʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ.  ʂʠʤʙʝʨʣʠʪ 

ï ʪʠʧʠʯʥʳʡ ʧʘʨʘʩʪʝʨʝʟʠʩ, ʛʜʝ ʚ ʝʜʠʥʦʤ ʥʦʩʠʪʝʣʝ ï ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʤʘʛʤʝ 

ï ʩʦʜʝʨʞʠʪʩʷ ʤʘʩʩʘ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʥʦʨʦʜʥʳʭ ʤʠʥʝʨʘʣʦʚ. ʕʪʦ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʷʚʣʝʥʠʝ, ʥʦ ʩʢʦʣʴʢʦ ʩʧʦʨʦʚ ʠ ʦʰʠʙʦʯʥʳʭ ʨʝʰʝʥʠʡ ʦʥʦ 

ʧʦʨʦʜʠʣʦ! ï ʚʩʧʦʤʥʠʤ ʨʘʥʥʠʝ ʛʠʧʦʪʝʟʳ ʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʤʠʥʝʨʘʣʦʚ ʠʟ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʤʘʛʤʳ, ʣʠʰʴ ʧʦʟʜʥʝʝ 

ʧʨʠʰʣʦ ʧʦʥʠʤʘʥʠʝ ʢʩʝʥʦʛʝʥʥʦʩʪʠ ʤʥʦʛʠʭ ʤʠʥʝʨʘʣʦʚ, ʥʦ ʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʚʩʝ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʷʩʥʦ. ʇʨʦʮʝʩʩ ʧʝʨʝʦʪʣʦʞʝʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚʳʭ 

ʤʠʥʝʨʘʣʦʚ ʠʟ ʜʨʝʚʥʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʙʦʣʝʝ ʤʦʣʦʜʳʝ ï ʧʨʠʨʦʜʥʘʷ 

ʢʦʥʪʘʤʠʥʘʮʠʷ ʤʦʣʦʜʳʭ ʦʩʘʜʢʦʚ ʜʨʝʚʥʠʤʠ ʤʠʥʝʨʘʣʘʤʠ, ʥʦ ʨʦʣʴ 

ʧʝʨʝʦʪʣʦʞʝʥʠʷ ʙʳʣʘ ʦʩʦʟʥʘʥʘ ʙʣʘʛʦʜʘʨʷ ʥʘʰʠʤ ʫʩʠʣʠʷʤ ʣʠʰʴ ʚ 70-ʝ 

ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʜʦ ʪʦʛʦ ʚʩʝ ʤʠʥʝʨʘʣʳ ʩʯʠʪʘʣʠʩʴ ʧʨʦʜʫʢʪʘʤʠ 

ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʩ ʢʠʤʙʝʨʣʠʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʨʠʝʥʪʠʨʦʚʘʣʠʩʴ 

ʧʦʠʩʢʦʚʳʝ ʨʘʙʦʪʳ. ɼʦ ʩʠʭ ʧʦʨ ʚʩʝ ʘʣʤʘʟʳ ʚ ʨʦʩʩʳʧʷʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʩʯʠʪʘʶʪʩʷ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʠʭ ʬʘʥʝʨʦʟʦʡʩʢʠʭ 
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ʢʠʤʙʝʨʣʠʪʦʚ, ʥʦ ʥʘʤʠ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʬʘʢʪ ʢʦʥʪʘʤʠʥʘʮʠʠ ʵʪʠʭ 

ʨʦʩʩʳʧʝʡ ʘʣʤʘʟʘʤʠ ʠʟ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʦʧʘʚʰʠʭ 

ʚ ʤʦʣʦʜʳʝ ʨʦʩʩʳʧʠ ʧʨʠ ʨʘʟʤʳʚʝ ʜʨʝʚʥʠʭ ʨʦʩʩʳʧʝʡ ʥʘ ʚʳʩʪʫʧʘʭ 

ʜʦʢʝʤʙʨʠʷ. ʇʘʣʠʥʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʦʩʘʜʢʦʚ: 

ʤʠʢʨʦʬʦʩʩʠʣʠʠ ʤʦʛʫʪ ʜʠʬʬʫʥʜʠʨʦʚʘʪʴ ʩ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ ʚ 

ʧʦʜʩʪʠʣʘʶʱʠʝ ʦʪʣʦʞʝʥʠʷ ʠ çʦʤʦʣʘʞʠʚʘʪʴè ʠʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʩʢʘʞʝʥʠʶ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʉʦʣʴ ʚ ʢʠʤʙʝʨʣʠʪʘʭ: ʛʝʦʣʦʛʠ, ʠʟʫʯʘʚʰʠʝ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʘʣʤʘʟʦʚ, ʥʝ ʦʙʨʘʱʘʣʠ ʥʘ ʥʝʝ ʚʥʠʤʘʥʠʷ, 

ʧʦʪʦʤʫ ʯʪʦ ʟʥʘʣʠ - ʦʥʘ ʧʦʧʘʜʘʝʪ ʚ ʢʠʤʙʝʨʣʠʪ ʠʟ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʪ.ʢ. 

ʚ ʢʝʤʙʨʠʠ ʠʤʝʶʪʩʷ ʩʣʦʠ ʛʘʣʠʪʘ. ʅʦ ʵʪʦ ʥʝ ʠʥʪʝʨʝʩʥʦ, ʥʝʢʦʪʦʨʳʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʧʨʠʟʥʘʪʴ ʩʦʣʴ ʤʘʥʪʠʡʥʦʡ, ʪʦʛʜʘ 

ʦʪʢʨʳʚʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʧʦʣʝ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

ʇʨʠʤʝʨʳ ʤʦʞʥʦ ʧʨʦʜʦʣʞʘʪʴ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʧʦʪʦʤʫ ʯʪʦ ʪʘʢʦʛʦ ʨʦʜʘ 

ʢʦʥʪʘʤʠʥʘʮʠʷ ï ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ çʯʠʩʪʳʭè 

ʦʙʲʝʢʪʦʚ ʙʝʟ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ.  

ʊʝʭʥʦʛʝʥʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ï ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʟʘʨʘʞʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ ʧʦʩʪʦʨʦʥʥʠʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʫʪʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʨʘʞʝʥʠʷ 

ʥʝʠʩʧʦʚʝʜʠʤʳ, ʠʭ ʪʨʫʜʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʣʠ ʛʨʫʧʧʠʨʦʚʘʪʴ, 

ʧʦʩʪʦʷʥʥʦ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ, ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʞʠʜʘʥʥʳʝ. ɺ ʘʣʤʘʟʥʦʡ 

ʛʝʦʣʦʛʠʠ ʵʪʦ ʯʘʱʝ ʚʩʝʛʦ ʟʘʨʘʞʝʥʠʝ ʧʨʦʙ ʘʙʨʘʟʠʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠʟ 

ʢʘʤʥʝʨʝʟʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʯʘʩʪʦ ʘʣʤʘʟʘʤʠ ʠʟ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɻʨʷʟʥʳʡ ʧʨʦʙʦʦʪʙʦʨ: ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʢʝʨʥʘ ʚ ʥʝʟʘʯʠʱʝʥʥʳʡ ʷʱʠʢ, 

ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʧʨʦʙʳ ʥʘ ʥʝʟʘʯʠʱʝʥʥʦʝ ʤʝʩʪʦ ʥʘ ʨʫʜʥʦʤ ʜʚʦʨʝ, 

ʥʘʨʘʙʦʪʢʘ ʧʨʦʙʳ ʩ ʟʘʭʚʘʪʦʤ ʧʦʩʪʦʨʦʥʥʝʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪ.ʜ. ɿʘʨʘʞʝʥʠʝ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ: ʥʘ ʩʠʪʘʭ, ʟʘ ʩʯʝʪ ʧʫʪʘʥʠʮʳ ʧʨʦʙ, ʧʣʦʭʦ ʟʘʯʠʱʝʥʥʦʡ 

ʧʦʩʫʜʳ ʠ ʪ.ʜ. ʅʘ ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʝ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʫʪʝʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʘʣʤʘʟʘʤʠ ʠ ʠʥʜʠʢʘʪʦʨʥʳʤʠ 

ʤʠʥʝʨʘʣʘʤʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʢʨʫʧʥʳʭ ʧʨʦʙ. ʊʘʢʠʝ ʥʘʭʦʜʢʠ ʯʘʱʝ ʚʩʝʛʦ 

ʙʳʚʘʶʪ ʥʝʦʞʠʜʘʥʥʳʤʠ, ʠʟʫʤʣʷʶʪ ʠ ʚʦʟʙʫʞʜʘʶʪ ʞʝʣʘʥʠʝ ʩʨʘʟʫ 

ʦʧʫʙʣʠʢʦʚʘʪʴ ʬʘʢʪ ʥʘʭʦʜʢʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ 

ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʩʥʦʛʩʰʠʙʘʪʝʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ 

ʥʘʭʦʜʢʠ ʢʘʢ ʧʨʘʚʠʣʦ ʥʝ ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. 

ɺʦʪ ʩʪʘʪʴʷ ʦ ʥʘʭʦʜʢʝ ʤʫʘʩʩʘʥʠʪʘ ʚ ʬʫʤʘʨʦʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ 

ʪʦʣʙʘʯʠʥʩʢʠʭ ʚʫʣʢʘʥʦʚ ʚ ʧʘʨʘʛʝʥʝʟʠʩʝ ʚ ʛʘʣʠʪʦʤ (!): ʤʫʘʩʩʘʥʠʪ, ʧʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʦʙʨʘʟʫʝʪʩʷ ʧʥʝʚʤʘʪʦʣʠʪʦʚʳʤ ʧʫʪʝʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

1200ʉ (!). ʇʨʠ ʵʪʦʤ ʘʚʪʦʨ ʩʪʘʪʴʠ ʧʨʠʚʦʜʠʪ ʬʦʪʦ ʦʩʢʦʣʢʦʚ çʤʫʘʩʩʘʥʠʪʘè 
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(ʘ ʧʨʘʚʠʣʴʥʦ, ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʨʙʦʨʫʥʜʘ), ʥʝ ʧʦʥʠʤʘʷ, ʯʪʦ ʥʘ 

ʤʝʩʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʫʘʩʩʘʥʠʪ ʜʦʣʞʝʥ ʙʳʪʴ ʭʦʨʦʰʦ ʦʙʨʘʟʦʚʘʥʥʳʤ 

ʢʨʠʩʪʘʣʣʦʤ, ʘ ʥʝ ʦʩʢʦʣʢʦʤ.  ɼʨʫʛʦʡ ʘʚʪʦʨ ʥʘʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʪʘʣʣʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʠʢʨʦʠʣʴʤʝʥʠʪʘ ʠʟ 

ʩʪʘʨʳʭ ʧʨʦʙ, ʧʠʰʝʪ ʦʙʰʠʨʥʫʶ ʩʪʘʪʴʶ ʦ ʨʦʣʠ ʪʘʣʣʠʷ ʚ ʢʠʤʙʝʨʣʠʪʝ, ʥʝ 

ʜʦʛʘʜʳʚʘʷʩʴ, ʯʪʦ ʪʘʣʣʠʡ ï ʦʩʪʘʪʢʠ ʞʠʜʢʦʩʪʠ ʂʣʝʨʠʯʠ, ʢʦʪʦʨʫʶ ʨʘʥʴʰʝ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʦʪʩʘʜʢʠ ʪʷʞʝʣʳʭ ʤʠʥʝʨʘʣʦʚ, ʠ ʚʥʫʪʨʠ ʟʝʨʝʥ 

ʧʠʢʨʦʠʣʴʤʝʥʠʪʘ ʪʘʣʣʠʷ ʥʝ ʙʫʜʝʪ. ɼʘʚʥʦ ʩʫʱʝʩʪʚʫʶʱʘʷ ʧʨʦʙʣʝʤʘ 

ʘʣʤʘʟʦʚ ʚ ʢʘʤʯʘʪʩʢʠʭ ʚʫʣʢʘʥʘʭ: ʩʢʦʣʴʢʦ ʥʘʭʦʜʦʢ, ʩʢʦʣʴʢʦ ʩʪʘʪʝʡ! ï ʠ ʥʠ 

ʦʜʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘʭʦʜʦʢ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ! ɸ ʚʝʜʴ 

ʢʨʠʪʝʨʠʝʤ ʠʩʪʠʥʥʦʩʪʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʠʤʝʥʥʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ 

ʥʘʭʦʜʦʢ ʘʣʤʘʟʦʚ, ʧʨʠʯʝʤ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʠ ʥʝʦʜʥʦʢʨʘʪʥʦʝ. ʀ 

ʪʘʢ ʜʘʣʝʝ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʢʘʢ ʧʨʘʚʠʣʦ ʜʘʞʝ ʥʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ. ʅʝʢʦʤʧʝʪʝʥʪʥʦʩʪʴ? ʅʝʢʨʠʪʠʯʥʦʩʪʴ? ʊʘʢʠʭ ʨʘʙʦʪ ʤʥʦʛʦ, 

ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʩʳʣʘʶʪʩʷ ʥʘ ʥʠʭ, ʫʤʥʦʞʘʷ ʜʝʟʠʥʬʦʨʤʘʮʠʶ.  

ʅʠʢʘʢʠʭ ʩʪʨʦʛʠʭ ʨʝʮʝʧʪʦʚ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʫʯʝʪʘ ʢʦʥʪʘʤʠʥʘʮʠʠ, ʢʘʢ 

ʧʨʠʨʦʜʥʦʡ, ʪʘʢ ʠ ʪʝʭʥʦʛʝʥʥʦʡ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʅʝʦʙʭʦʜʠʤʘ ʧʦʩʪʦʷʥʥʘʷ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ ʚʳʡʪʠ ʟʘ ʨʘʤʢʠ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ 

ʨʘʩʩʤʦʪʨʝʪʴ ʥʘ ʥʝʛʦ ʚ ʨʝʘʣʴʥʦʤ ʦʢʨʫʞʝʥʠʠ. ʄʳ ʩʪʘʚʠʤ ʚʦʧʨʦʩ, ʥʦ 

ʨʝʰʘʪʴ ʝʛʦ ʢʘʞʜʳʡ ʜʦʣʞʝʥ ʩʘʤ ʠ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʫʙʣʠʢʘʮʠʠ, 

ʧʦʪʦʤʫ ʯʪʦ ʥʘʫʯʥʳʤ ʧʫʙʣʠʢʘʮʠʷʤ ʤʳ ʜʦʣʞʥʳ ʜʦʚʝʨʷʪʴ. 

 

3. ɺʳʚʦʜʳ 

ʂʦʥʪʘʤʠʥʘʮʠʷ ï ʯʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʷʚʣʝʥʠʝ. 

ʇʨʠʨʦʜʥʫʶ ʢʦʥʪʘʤʠʥʘʮʠʶ ʤʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʚ ʣʶʙʦʤ ʦʙʲʝʢʪʝ, 

ʧʦʥʠʤʘʪʴ ʝʝ ʨʦʣʴ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʷʭ. 

ʊʝʭʥʦʛʝʥʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ʦʧʘʩʥʘ ʪʝʤ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʝʝ 

ʬʦʨʤʫʣʠʨʫʶʪʩʷ çʦʪʢʨʳʪʠʷè ʠʟ-ʟʘ ʥʘʙʣʶʜʘʝʤʳʭ ʧʘʨʘʜʦʢʩʘʣʴʥʳʭ ʩʚʷʟʝʡ 

ʦʙʲʝʢʪʦʚ, ʠ ʩʚʝʜʝʥʠʷ ʦʙ ʵʪʠʭ çʦʪʢʨʳʪʠʷʭè ʪʠʨʘʞʠʨʫʶʪʩʷ. ʅʝʦʙʭʦʜʠʤʘ 

ʟʜʦʨʦʚʘʷ ʢʨʠʪʠʯʥʦʩʪʴ ʢ ʩʝʙʝ, ʧʦʩʪʦʷʥʥʘʷ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʘʤʠʥʘʮʠʠ. ʕʪʦ ʥʦʨʤʘʣʴʥʘʷ ʥʘʫʯʥʘʷ ʵʪʠʢʘ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʟʘʜʘʥʠʷ ʀɻʄ ʉʆ ʈɸʅ ˉ 0330-2019-0006 

ʠ ʛʨʘʥʪʘ ʈʌʌʀ ˉ 18-05-70063.  
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Annotation. Diamond is one of the few mantle minerals that 

preserves growth zoning. In addition to diamond growth zoning 

is well developed in zircon. Other mantle minerals present in 

kimberlites do not have growth zoning, it was destroyed by later 

recrystallization processes under the influence of various 

external factors. The structure of diamond is also subject to 

some changes, in particular, associated with the processes of 

aggregation of structural admixture of nitrogen and with plastic 

deformation. Growth zoning in these processes is usually 

preserved. Diamonds are formed in a very wide range of 

conditions, and the zoning of diamonds reflects these 

conditions. This study shows another example of a detailed 

study of the growth zoning of a diamond crystal. 

 

1. ɺʚʝʜʝʥʠʝ 

ɸʣʤʘʟ, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʤʠʥʝʨʘʣ, ʩʦʜʝʨʞʠʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʜʝʬʝʢʪʳ, 

ʢʘʢ ʧʨʠʤʝʩʥʳʝ, ʪʘʢ ʠ ʩʪʨʫʢʪʫʨʥʳʝ, ʦʪʨʘʞʘʶʱʠʝ ʠʩʪʦʨʠʶ ʠ ʫʩʣʦʚʠʷ 
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ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʘ. ɼʝʬʝʢʪʳ ʚʳʷʚʣʷʶʪʩʷ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʢʦʪʦʨʳʝ 

ʠʟʙʠʨʘʪʝʣʴʥʳ ʠ ʬʠʢʩʠʨʫʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʬʝʢʪʦʚ, ʙʫʜʫʯʠ 

ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʜʨʫʛʠʤ. ʅʦ ʢʨʠʩʪʘʣʣ ï ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ, ʠ 

ʥʝʠʟʙʝʞʥʦ ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʜʝʬʝʢʪʦʚ ʩʪʨʫʢʪʫʨʳ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʬʝʢʪʦʚ ʦʜʥʦʛʦ ʢʨʠʩʪʘʣʣʘ ʘʣʤʘʟʘ 

ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʤʝʞʜʫ ʩʦʙʦʡ. 

 

2. ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʦʤʧʣʝʢʩʦʤ ʤʝʪʦʜʦʚ (ʢʘʪʦʜʦʣʶʤʠʥʝʩʮʝʥʮʠʷ, ʩʝʣʝʢʪʠʚʥʦʝ ʪʨʘʚʣʝʥʠʝ, 

ʀʂ - ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʨʘʤʘʥʦʚʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ, ʘʥʦʤʘʣʴʥʦʝ 

ʜʚʫʧʨʝʣʦʤʣʝʥʠʝ) ʠʩʩʣʝʜʦʚʘʥʘ ʘʣʤʘʟʥʘʷ ʧʣʘʩʪʠʥʢʘ, ʚʳʨʝʟʘʥʥʘʷ ʧʦ (001), 

ʨʘʟʤʝʨʦʤ 2.0ʭ1.8ʭ0.57ʤʤ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʣʘʩʪʠʥʢʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʥʝʙʦʣʴʰʦʝ ʚʢʣʶʯʝʥʠʝ ʭʨʦʤʠʪʘ. 

 

3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʣʫʯʝʥʥʳʝ ʢʘʨʪʠʥʳ ʢʘʪʦʜʦʣʶʤʠʥʝʩʮʝʥʮʠʠ ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʨʘʚʣʝʥʠʷ 

(ʨʠʩʫʥʦʢ 1) ʧʦʢʘʟʳʚʘʶʪ ʧʦʣʥʫʶ ʘʥʘʣʦʛʠʶ ʠ ʦʪʨʘʞʘʶʪ ʩʣʦʞʥʫʶ 

ʠʩʪʦʨʠʶ ʨʦʩʪʘ ʘʣʤʘʟʘ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ: 

ʟʘʨʦʞʜʝʥʠʝ ʠ ʨʦʩʪ ʚ ʬʦʨʤʝ ʦʢʪʘʵʜʨʘ Ÿ ʧʝʨʝʦʛʨʘʥʝʥʠʝ ʚ ʢʫʙʦʠʜ Ÿ 

ʧʝʨʝʦʛʨʘʥʝʥʠʝ ʚ ʦʢʪʘʵʜʨ. ʗʤʢʠ ʪʨʘʚʣʝʥʠʷ ʥʘ ʢʘʨʪʠʥʝ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʪʨʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʦʯʝʯʥʳʤ ʜʝʬʝʢʪʘʤ ʩʪʨʫʢʪʫʨʳ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʤ, ʚ ʪʦʤ ʯʠʩʣʝ, ʟʘ ʢʘʪʦʜʦʣʶʤʠʥʝʩʮʝʥʮʠʶ, ʘ ʧʣʦʪʥʦʩʪʴ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ï ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʘʢʠʭ ʜʝʬʝʢʪʦʚ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʝʬʝʢʪʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʢʨʠʩʪʘʣʣʘ.  

ʘ ʙ 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʠʥʳ ʢʘʪʦʜʦʣʶʤʠʥʝʩʮʝʥʮʠʠ (ʘ) ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʪʨʘʚʣʝʥʠʷ (ʙ) 
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ʉʨʝʜʥʷʷ ʟʦʥʘ ʢʨʠʩʪʘʣʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʨʦʩʪʫ ʧʦ ʢʫʙʫ, ʠʤʝʝʪ 

ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʯʥʳʭ ʜʝʬʝʢʪʦʚ, ʥʝ ʚʠʜʥʳ ʥʠ ʟʦʥʳ, ʥʠ 

ʩʝʢʪʦʨʘ ʨʦʩʪʘ, ʥʝʪ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʢʫʙʦʠʜʥʦʛʦ ʨʦʩʪʘ ʚʦʣʦʢʥʠʩʪʦʛʦ 

ʩʪʨʦʝʥʠʷ. ʅʦʚʳʡ ʵʪʘʧ ʩʤʝʥʳ ʫʩʣʦʚʠʡ ʨʦʩʪʘ ʠ ʧʝʨʝʦʛʨʘʥʝʥʠʝ ʢʫʙʦʠʜʘ ʚ 

ʦʢʪʘʵʜʨ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʝʬʝʢʪʦʚ ʠ ʟʦʥʳ 

ʨʦʩʪʘ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ. 

ʇʦ ʜʘʥʥʳʤ ʀʂ- ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʟʦʪ ʚ ʦʙʨʘʟʮʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʬʦʨʤʝ ɸ- ʠ 

ɺ-ʜʝʬʝʢʪʦʚ. ʉʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʚʠʜʝ ɸ ʠ ɺ ʜʝʬʝʢʪʦʚ ʚ 

ʦʙʨʘʟʮʝ ʚʘʨʴʠʨʫʝʪ ʦʪ 115 ʜʦ 1400 ʨʨʤ. ʇʨʠ ʵʪʦʤ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ 

ʤʦʥʦʢʨʠʩʪʘʣʣʫ ʥʝʦʜʥʦʨʦʜʥʦ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʨʦʩʪʫ ʧʦ ʦʢʪʘʵʜʨʫ, ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ - ʜʦ 

1280 ʨʨm. ʆʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʚ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ ʢʨʠʩʪʘʣʣʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʦʩʪʫ ʢʫʙʦʠʜʘ, ʜʦ 120-500 ʨʨʤ. ɺ ʧʝʨʠʬʝʨʠʡʥʦʡ ʟʦʥʝ 

ʢʨʠʩʪʘʣʣʘ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚʥʦʚʴ ʧʦʚʳʰʘʝʪʩʷ ʠ ʜʦʩʪʠʛʘʝʪ ʚ ʨʷʜʝ 

ʚʥʝʰʥʠʭ ʦʙʣʘʩʪʝʡ ʫʨʦʚʥʷ 1200-1400 ʨʨm.  ʇʠʢ ʧʣʝʡʪʣʠʪʩ (ɺË), 

ʩʚʷʟʘʥʥʳʡ ʩ ʧʣʘʩʪʠʥʯʘʪʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ ʚ ʧʣʦʩʢʦʩʪʷʭ ʢʫʙʘ, 

ʷʚʣʷʶʱʠʤʠʩʷ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʘʟʦʪʘ ʚ ɺ-ʬʦʨʤʝ, ʪʘʢʞʝ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʙʨʘʟʮʝ ʥʝʦʜʥʦʨʦʜʥʦ. ɽʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʥʘʠʙʦʣʴʰʠʡ 

ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʡ ʦʪʤʝʯʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʚʳʩʦʢʦʘʛʨʝʛʠʨʦʚʘʥʥʦʡ ʧʦ 

ʘʟʦʪʫ ʦʙʣʘʩʪʠ ʢʨʠʩʪʘʣʣʘ (53 ʩʤ
-1
 ʚ ʤʘʢʩʠʤʫʤʝ, 950 ʩʤ

-2
 ʠʥʪʝʛʨʘʣʴʥʘʷ), 

ʩʥʠʞʘʝʪʩʷ ʜʦ ʤʠʥʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʧʦ ʤʝʨʝ ʧʦʥʠʞʝʥʠʷ ʩʪʝʧʝʥʠ 

ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʥʝʡ ʠ ʧʝʨʠʬʝʨʠʡʥʦʡ ʦʙʣʘʩʪʷʭ ʢʨʠʩʪʘʣʣʘ.  

ɸʣʤʘʟ ʦʙʨʘʟʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʤʘʥʪʠʠ ʧʨʠ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʥʦʩʝ ʢʠʤʙʝʨʣʠʪʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʠ 

ʜʝʢʦʤʧʨʝʩʩʠʠ ʠ ʟʘʢʘʣʢʝ, ʘ ʪʘʢʞʝ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʢʨʠʩʪʘʣʣʝ 

ʧʨʠʤʝʩʥʳʭ ʜʝʬʝʢʪʦʚ ʠ ʚʢʣʶʯʝʥʠʡ, ʚ ʥʝʤ ʦʙʨʘʟʫʝʪʩʷ ʧʦʣʝ ʥʘʧʨʷʞʝʥʠʷ, 

ʚʨrʘʞʘʶʱʝʝʩʷ ʚ ʘʥʦʤʘʣʴʥʦʤ ʜʚʫʧʨʝʣʦʤʣʝʥʠʠ, ʥʘʙʣʶʜʘʶʱʝʤʩʷ ʚ 

ʧʦʣʷʨʠʟʦʚʘʥʥʦʤ ʩʚʝʪʝ. ʀʩʩʣʝʜʦʚʘʥʥʘʷ ʧʣʘʩʪʠʥʢʘ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ 

ʘʥʦʤʘʣʴʥʦʝ ʜʚʫʧʨʝʣʦʤʣʝʥʠʝ, ʧʨʠʯʝʤ ʝʛʦ ʢʘʨʪʠʥʘ ʚ ʮʝʣʦʤ ʦʪʨʘʞʘʝʪ 

ʚʳʰʝ ʦʧʠʩʘʥʥʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʧʨʠʤʝʩʥʳʭ ʜʝʬʝʢʪʦʚ: ʚʳʜʝʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ, ʧʨʦʤʝʞʫʪʦʯʥʘʷ, 

ʩʚʷʟʘʥʥʘʷ ʩ ʧʝʨʝʦʛʨʘʥʢʦʡ ʚ ʢʫʙʦʠʜ, ʠ ʚʥʝʰʥʷʷ, ʩʥʦʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʨʦʩʪʫ ʧʦ ʦʢʪʘʵʜʨʫ. ɺʦʢʨʫʛ ʚʢʣʶʯʝʥʠʷ ʭʨʦʤʠʪʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʧʣʘʩʪʠʥʢʠ ʚʠʜʥʦ ʣʦʢʘʣʴʥʦʝ ʧʦʣʝ ʘʥʦʤʘʣʴʥʦʛʦ ʜʚʫʧʨʝʣʦʤʣʝʥʠʷ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʩʰʠʨʝʥʠʷ 
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ʘʣʤʘʟʘ ʠ ʭʨʦʤʠʪʘ, ʠʟ-ʟʘ ʯʝʛʦ ʭʨʦʤʠʪ ʚ ʘʣʤʘʟʝ ʥʘʭʦʜʠʪʩʷ ʧʦʜ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ. 

ʉʧʝʢʪʨ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ (ʂʈ) ʘʣʤʘʟʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʩʪʨʫʢʪʫʨʥʳʤ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤ ʚ 

ʧʨʝʜʝʣʘʭ ʧʣʘʩʪʠʥʢʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʩʥʦʚʥʦʡ ʣʠʥʠʝʡ ʘʣʤʘʟʘ 1332 ʩʤ
ï

1
. ʅʦ ʚʦʢʨʫʛ ʚʢʣʶʯʝʥʠʷ ʭʨʦʤʠʪʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʣʘʩʪʠʥʢʠ 

ʩʫʱʝʩʪʚʫʝʪ ʧʦʣʝ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʦʪʨʘʞʘʝʪʩʷ, ʢʘʢ ʩʢʘʟʘʥʦ 

ʚʳʰʝ, ʚ ʢʘʨʪʠʥʝ ʘʥʦʤʘʣʴʥʦʛʦ ʜʚʫʧʨʝʣʦʤʣʝʥʠʷ. 

 

3. ɺʳʚʦʜʳ 

ʀʟʫʯʝʥʥʳʡ ʢʨʠʩʪʘʣʣ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʪʨʝʭʟʦʥʥʦʛʦ ʩʪʨʦʝʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʘʣʤʘʟʦʚ ʠʟ ʢʠʤʙʝʨʣʠʪʦʚ, ʝʛʦ ʚʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ ʯʝʪʢʦ 

ʜʝʣʠʪʩʷ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ, ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʠ ʧʝʨʠʬʝʨʠʡʥʫʶ ʟʦʥʳ. ʕʪʘ 

ʟʦʥʘʣʴʥʦʩʪʴ ʦʪʨʘʟʠʣʘʩʴ ʚʦ ʚʩʝʭ ʤʝʪʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʨʘʤʘʥʦʚʩʢʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʣʘ ʣʠʰʴ ʧʦʣʝ ʥʘʧʨʷʞʝʥʠʷ 

ʚʦʢʨʫʛ ʚʢʣʶʯʝʥʠʷ ʭʨʦʤʠʪʘ. ɿʦʥʘʣʴʥʦʩʪʴ ʢʨʠʩʪʘʣʣʘ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʠʷ ʟʦʥ 

ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʠ ʭʘʨʘʢʪʝʨʫ ʜʝʬʝʢʪʦʚ, ʚʳʷʚʣʝʥʥʳʝ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʷʭ ʫʩʣʦʚʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʘ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʩʣʦʞʥʫʶ 

ʠʩʪʦʨʠʶ ʨʦʩʪʘ ʘʣʤʘʟʘ ʠ ʩʤʝʥʫ ʫʩʣʦʚʠʡ ʨʦʩʪʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ. 

ɺʝʨʦʷʪʥʦ, ʠʛʨʘʣʠ ʨʦʣʴ ʠ ʧʦʩʣʝʨʦʩʪʦʚʳʝ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʢʨʠʩʪʘʣʣʘ, ʢʦʪʦʨʳʝ ʥʝ ʦʙʝʩʧʝʯʠʣʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʘʟʦʪʘ 

ʚ ʩʨʝʜʥʝʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʟʦʥʘʭ ʢʨʠʩʪʘʣʣʘ. ʅʝʦʞʠʜʘʥʥʦʡ ʦʢʘʟʘʣʘʩʴ 

ʙʝʩʩʪʨʫʢʪʫʨʥʦʩʪʴ ʩʨʝʜʥʝʡ ʟʦʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦ ʬʦʨʤʝ ʨʦʩʪʘ 

ʢʫʙʦʠʜʫ, ʫ ʥʝʝ ʥʝ ʚʠʜʥʘ ʥʠ ʟʦʥʘʣʴʥʦʩʪʴ, ʥʠ ʩʝʢʪʦʨʠʘʣʴʥʦʩʪʴ, ʥʠ 

ʧʨʦʷʚʣʝʥʠʷ ʚʦʣʦʢʥʠʩʪʦʛʦ ʨʦʩʪʘ, ʢʦʪʦʨʳʝ ʚʠʜʥʳ ʦʙʳʯʥʦ ʫ ʢʫʙʦʠʜʦʚ, 

ʭʦʪʷ ʦʢʨʫʛʣʳʡ ʚʥʝʰʥʠʡ ʢʦʥʪʫʨ ʵʪʦʡ ʟʦʥʳ ʫʢʘʟʳʚʘʝʪ ʠʤʝʥʥʦ ʥʘ 

ʢʫʙʦʠʜʥʳʡ, ʩʢʦʨʝʝ ʬʠʙʨʠʣʣʷʨʥʳʡ, ʘ ʥʝ ʧʦʩʣʦʡʥʳʡ ʨʦʩʪ. ʄʦʞʥʦ ʣʠʰʴ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʨʫʢʪʫʨʥʦʡ ʧʨʠʤʝʩʠ ʘʟʦʪʘ 

ʵʣʝʤʝʥʪʳ ʨʦʩʪʘ ʥʝ ʚʠʜʥʳ, ʣʠʙʦ ʧʨʦʠʟʦʰʣʘ ʛʦʤʦʛʝʥʠʟʘʮʠʷ ʵʪʦʡ ʟʦʥʳ ʧʨʠ 

ʧʦʩʣʝʜʫʶʱʝʤ ʦʪʞʠʛʝ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʟʘʜʘʥʠʡ ʀɻʄ ʉʆ ʈɸʅ, ʀɻɸɹʄ ʉʆ ʈɸʅ 
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ʋɼʂ 553.81 

ʇɽʈʉʇɽʂʊʀɺʓ ʅɸʃʀʏʀʗ (ʆɹʅɸʈʋɾɽʅʀʗ) 
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ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ɸʂ çɸʃʈʆʉɸè 

(ʇɸʆ), 678170, ʈʦʩʩʠʷ, ʛ. ʄʠʨʥʳʡ, ʏʝʨʥʳʰʝʚʩʢʦʝ ʰʦʩʩʝ, 16 
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Annotation. A historical overview of the production of large 

diamonds in Yakutia is given. Deposits with the highest content 

of extracted large crystals are identified. A correlation has been 

established between the number of large diamonds produced 

and the diamond grade of the Deposit. Diamonds from the 

geological collections of kimberlite pipes in the Yakutian 

diamond province were studied using infrared spectroscopy. 

The difference between diamonds from pipes with reduced and 

high content of large diamonds and degree of nitrogen 

aggregation are discussed. It is shown on the Taylor diagram 

that diamonds of highly productive kimberlites form a diamond 

population with an aggregation state of nitrogen impurity 

mainly from 15 to 40%. 

 

1. ɺʚʝʜʝʥʠʝ 

ɺ ʧʨʦʰʣʦʤ ʚʝʢʝ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʝ ʢʠʤʙʝʨʣʠʪʳ ʩ ʦʯʝʥʴ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʨʘʪ ʘʣʤʘʟʦʚ ʥʘ ʪʦʥʥʫ ʦʙʨʘʙʦʪʘʥʥʦʡ ʨʫʜʳ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʠʥʪʝʨʝʩʘ ʜʣʷ ʢʨʫʧʥʳʭ ʤʠʨʦʚʳʭ ʢʦʤʧʘʥʠʡ ʚ ʧʣʘʥʝ ʠʭ 

ʨʘʟʨʘʙʦʪʢʠ ʚ ʩʠʣʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ʇʝʨʝʣʦʤʥʳʤ 

ʤʦʤʝʥʪʦʤ ʚʦ ʚʟʛʣʷʜʘʭ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʪʘʢʠʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʩʣʫʞʠʣʦ ʦʙʥʘʨʫʞʝʥʠʝ ʚ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʪʝʣʘʭ 
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Karowe (ɹʦʪʩʚʘʥʘ) ʠ Letseng (ʃʝʩʦʪʦ) ʢʨʫʧʥʳʭ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʘʣʤʘʟʦʚ, ʛʜʝ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʣʤʘʟʦʚ ʚ ʢʠʤʙʝʨʣʠʪʘʭ 

ʥʝʚʳʩʦʢʦʝ (ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʢʘʨʘʪ ʥʘ 100 ʪ ʧʦʨʦʜʳ), ʦʜʥʘʢʦ 

ʧʦʚʳʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʫʧʥʳʭ ʘʣʤʘʟʦʚ ʠ ʢʨʠʩʪʘʣʣʦʚ ʭʦʨʦʰʝʛʦ 

ʢʘʯʝʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʨʫʧʥʳʭ ʘʣʤʘʟʦʚ, ʤʠʨʦʚʦʝ ʥʘʫʯʥʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʚʳʜʝʣʷʝʪ ʠʭ ʚ ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ [1-2] ʜʣʷ ʪʘʢʠʭ ʘʣʤʘʟʦʚ 

ʧʨʠʥʷʪʦ ʧʨʠʤʝʥʷʪʴ ʘʙʙʨʝʚʠʘʪʫʨʫ çCLIPPIRè (Cullinan-like, Large, 

Inclusion-Poor, Pure, Irregular, and Resorbed), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ 

ʦʩʥʦʚʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ (ʇʦʜʦʙʥʳʡ ʂʫʣʣʠʥʘʥʫ, 

ʦʛʨʦʤʥʳʡ, ʙʝʜʥʳʡ ʥʘ ʚʢʣʶʯʝʥʠʝ, ʯʠʩʪʳʡ, ʥʝʨʝʛʫʣʷʨʥʳʡ ʠ 

ʨʝʟʦʨʙʠʨʦʚʘʥʥʳʡ).   

ʀʟʫʯʝʥʠʝ ʢʨʫʧʥʳʭ ʘʣʤʘʟʦʚ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ, ʦʩʦʙʝʥʥʦ 

ʨʘʟʨʫʰʘʶʱʠʤʠ ʤʝʪʦʜʘʤʠ, ʚ ʩʣʝʜʩʪʚʠʝ ʠʭ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʠ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʠʤ. ʀʩʩʣʝʜʦʚʘʥʠʶ ʢʨʫʧʥʳʭ ʘʣʤʘʟʦʚ 

ʧʦʩʚʷʱʝʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ, ʛʜʝ ʧʨʝʜʧʨʠʥʷʪʘ 

ʧʦʧʳʪʢʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʝʥʠʡ, ʫʩʪʘʥʦʚʠʪʴ ʛʝʥʝʟʠʩ 

ʪʘʢʠʭ ʘʣʤʘʟʦʚ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʢʨʫʧʥʳʝ ʘʣʤʘʟʳ ʢʨʠʩʪʘʣʣʠʟʦʚʘʣʠʩʴ ʚ 

ʥʠʟʢʦʡ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʦʙʩʪʘʥʦʚʣʢʝ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʞʠʜʢʦʡ ʬʘʟʳ, ʯʪʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʢʣʶʯʝʥʠʡ ʟʘʪʚʝʨʜʝʚʰʝʛʦ ʞʝʣʝʟʦ-ʥʠʢʝʣʴ-ʫʛʣʝʨʦʜ-ʩʝʨʥʦʛʦ ʨʘʩʧʣʘʚʘ, 

ʩʦʧʨʦʚʦʞʜʘʝʤʦʛʦ ʪʦʥʢʠʤ ʞʠʜʢʠʤ ʩʣʦʝʤ ʤʝʪʘʥʘ-ʚʦʜʦʨʦʜʘ, ʠ ʠʥʦʛʜʘ 

ʤʵʡʜʞʦʨʠʪʦʚʳʤ ʛʨʘʥʘʪʦʤ [3]. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ, ʚ ʨʘʙʦʪʘʭ ʩʦʦʙʱʘʝʪʩʷ ʦ 

ʩʚʝʨʭʛʣʫʙʦʢʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʘʣʤʘʟʦʚ-ʛʠʛʘʥʪʦʚ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʯʝʛʦ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʚʢʣʶʯʝʥʠʡ [4]. ɹʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʘʣʤʘʟʦʚ 

ʦʙʳʯʥʦ ʙʝʟʘʟʦʪʥʳʝ, ʪʘʢ ʩʦʦʙʱʘʝʪʩʷ [5], ʯʪʦ ʢʨʫʧʥʳʝ ʘʣʤʘʟʳ ʠʟ 

ʢʠʤʙʝʨʣʠʪʦʚ Karowe ʚ ʦʩʥʦʚʥʦʤ ʥʝ ʩʦʜʝʨʞʘʪ ʘʟʦʪʘ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ 

IIa ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʣʠʙʦ ʩʦʜʝʨʞʘʪ ʘʟʦʪ ʚ ʚʳʩʦʢʦ 

ʘʛʨʝʛʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ (ʪʠʧ IaB). ɺ ʪʦʞʝ ʚʨʝʤʷ, ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʪʦʩʬʝʨʥʳʝ ʘʣʤʘʟʳ ʧʝʨʠʜʦʪʠʪʦʚʳʭ ʠ ʵʢʣʦʛʠʪʦʚʳʭ 

ʧʘʨʘʛʝʥʝʟʠʩʦʚ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʠʧʫ IIa [2]. ʅʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ 

ʢʦʣʣʝʢʮʠʠ ʧʦʢʘʟʘʥʦ [6], ʯʪʦ ʜʦʣʷ ʘʣʤʘʟʦʚ ʪʠʧʘ IIa ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʦʣʴʢʦ ʢʨʫʧʥʳʭ ʘʣʤʘʟʦʚ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘ ʧʨʠʤʝʨʝ ʠʟʫʯʝʥʠʷ ʚʢʣʶʯʝʥʠʡ ʘʣʤʘʟʦʚ ʠʟ 

ʢʠʤʙʝʨʣʠʪʦʚ Karowe ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ ʵʢʣʦʛʠʪʦʚʳʝ 

ʘʣʤʘʟʳ (53%), ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʘʣʤʘʟʦʚ ʧʝʨʠʜʦʪʠʪʦʚʦʛʦ ʧʘʨʘʛʝʥʝʟʠʩʘ 

(44%), ʚʩʝʛʦ 2 % ʘʣʤʘʟʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʩʫʙʣʠʪʦʩʬʝʨʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʪʣʠʯʠʝʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷ Karowe 
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ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʘʣʠʯʠʝ ʘʣʤʘʟʦʚ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʵʢʣʦʛʠʪʦʚʦʛʦ 

ʤʵʡʜʞʦʨʠʪʦʚʦʛʦ ʛʨʘʥʘʪʘ [7]. 

ʆʙʥʘʨʫʞʝʥʠʝ ʢʨʫʧʥʳʭ ʘʣʤʘʟʦʚ ʚʝʩʴʤʘ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʢʘʢ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʦʠʩʢʦʚʦʡ ʛʝʦʣʦʛʠʠ, ʪʘʢ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʫʯʥʳʭ ʟʘʜʘʯ ʧʦ ʠʭ 

ʛʝʥʝʟʠʩʫ ʠ ʢʨʠʪʝʨʠʷʤ ʠʭ ʥʘʣʠʯʠʷ ʚ ʢʠʤʙʝʨʣʠʪʘʭ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʦʮʝʥʠʪʴ ʢʠʤʙʝʨʣʠʪʦʚʦʝ ʪʝʣʦ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʘʣʤʘʟʦʚ-

ʛʠʛʘʥʪʦʚ ʪʨʝʙʫʝʪʩʷ ʢʦʣʦʩʩʘʣʴʥʦʝ ʚʣʦʞʝʥʠʝ ʩʨʝʜʩʪʚ ʥʘ 

ʵʢʩʧʣʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ, ʪʘʢʠʝ ʘʣʤʘʟʳ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʠʝ ʠ 

ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʠʭ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʙʘʭ, ʩ ʫʯʝʪʦʤ ʙʦʣʴʰʦʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ. 

 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʗʢʫʪʩʢʦʡ ʘʣʤʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 

ʢʦʥʝʮ 2018 ʛʦʜʘ ʙʳʣʦ ʜʦʙʳʪʦ 610 ʘʣʤʘʟʦʚ ʩ ʤʘʩʩʦʡ ʚʳʰʝ 50 ʢʘʨʘʪ. 

ʉʨʝʜʠ ʣʠʜʝʨʦʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʪʘʢʠʭ ʘʣʤʘʟʦʚ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ: ʖʙʠʣʝʡʥʘʷ 220, ʋʜʘʯʥʘʷ 122, ʄʠʨ 103, 

ʀʥʪʝʨʥʘʮʠʦʥʘʣʴʥʘʷ 28, ʅʶʨʙʠʥʩʢʘʷ 31, ʉʳʪʳʢʘʥʩʢʘʷ 20, ɸʡʭʘʣ 17. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʘʣʤʘʟʦʤ, ʥʘʡʜʝʥʥʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʗʢʫʪʠʠ, ʩʯʠʪʘʝʪʩʷ ʢʨʠʩʪʘʣʣ, ʠʟʚʣʝʯʝʥʥʳʡ ʚ 2013 ʛʦʜʫ ʥʘ ʪʨʫʙʢʝ 

ʖʙʠʣʝʡʥʘʷ ʚʝʩʦʤ 401,96 ʢʘʨʘʪ. ɺʪʦʨʦʝ ʧʦʯʝʪʥʦʝ ʤʝʩʪʦ ʧʦ ʤʘʩʩʝ 

ʧʨʠʥʘʜʣʝʞʠʪ ʘʣʤʘʟʫ ʚʝʩʦʤ 363,36 ʢʘʨʘʪ, ʢʦʪʦʨʳʡ ʜʦʙʳʪ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʪʨ. ʅʶʨʙʠʥʩʢʘʷ ʚ 2005 ʛʦʜʫ. ɿʘʤʳʢʘʝʪ ʪʨʦʡʢʫ ʣʠʜʝʨʦʚ ï 

ʣʝʛʝʥʜʘʨʥʳʡ ʘʣʤʘʟ ʚʝʩʦʤ 342,5 ʢʘʨʘʪ, ʠʟʚʣʝʯʸʥʥʳʡ ʚ 1981 ʛʦʜʫ ʥʘ 

ʪʨʫʙʢʝ ʄʠʨ, ʘʣʤʘʟʫ ʙʳʣʦ ʧʨʠʩʚʦʝʥʦ ʠʤʷ XXVI ʩʲʝʟʜ ʂʇʉʉ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʙʩʦʣʶʪʥʳʤ ʣʠʜʝʨʦʤ ʩʨʝʜʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʗʢʫʪʠʠ ʧʦ ʩʨʝʜʥʝʤʫ ʚʝʩʫ ʜʦʙʳʪʳʭ ʢʨʫʧʥʳʭ ʘʣʤʘʟʦʚ ʧʨʠʟʥʘʥʘ 

ʢʠʤʙʝʨʣʠʪʦʚʘʷ ʪʨʫʙʢʘ ʅʶʨʙʠʥʩʢʘʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ 18 ʣʝʪ ʜʦʙʳʯʠ 

ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʤʠ ʛʦʜʘʤʠ ʧʦ ʦʙʱʝʤʫ ʩʨʝʜʥʝʤʫ ʚʝʩʫ ʜʦʙʳʪʳʭ ʘʣʤʘʟʦʚ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ 2016 ʠ 2018 ʛ 

ʇʦ ʜʘʥʥʳʤ ʦʪʜʝʣʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʛʝʦʣʦʛʠʠ ɸʂ çɸʃʈʆʉɸè (ʇɸʆ) 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʦʡ ʨʫʜʳ ʢʦʨʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʘ ʧʝʨʠʦʜ ʩ 

2001 ʧʦ 2018 ʛ. ʩʦʩʪʘʚʣʷʝʪ (ʪʳʩ. ʪʦʥʥ): ʖʙʠʣʝʡʥʘʷ ï 85 800, ʋʜʘʯʥʘʷ ï 

42 096, ɿʘʨʥʠʮʘ ï 21 474, ʅʶʨʙʠʥʩʢʘʷ ï 13 754, ʂʦʤʩʦʤʦʣʴʩʢʘʷ ï 9 223, 

ʀʥʪʝʨʥʘʮʠʦʥʘʣʴʥʘʷ ï 5 511 ʠ ʄʠʨ ï 4 658. ʅʘʤʠ ʧʨʦʠʟʚʝʜʝʥʦ 

ʥʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʨʫʧʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʜʣʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʝʣ ʩ 

ʫʯʝʪʦʤ ʦʙʨʘʙʦʪʘʥʥʦʡ ʨʫʜʳ ʟʘ ʧʝʨʠʦʜ ʩ 2001 ʧʦ 2018 ʛ. ʇʦʣʫʯʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʘʣʤʘʟʦʥʦʩʥʦʩʪʴʶ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʚ 

ʪʦʞʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʪʨʫʙʦʢ ʖʙʠʣʝʡʥʘʷ ʠ 
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ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ 

ʘʣʤʘʟʦʚ ʥʘ ʤʠʣʣʠʦʥ ʪʦʥʥ ʨʫʜʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ 

ʘʣʤʘʟʦʥʦʩʥʦʩʪʴʶ. 

ʉ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʨʠʩʪʘʣʣʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʫʧʥʳʭ ʘʣʤʘʟʦʚ, ʥʘʤʠ ʠʟʫʯʝʥʳ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʢʨʠʩʪʘʣʣʦʚ ʘʣʤʘʟʘ ʠʟ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʦʣʣʝʢʮʠʡ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʨʫʙʦʢ 

ɿʘʨʥʠʮʘ, ʅʶʨʙʠʥʩʢʘʷ, ʄʠʨ, ʋʜʘʯʥʘʷ, ʖʙʠʣʝʡʥʘʷ, ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʠ 

ʀʥʪʝʨʥʘʮʠʦʥʘʣʴʥʘʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʫʶ ʩʧʝʮʠʬʠʢʫ ʵʪʠʭ  

ʘʣʤʘʟʦʚ, ʯʪʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʮʝʥʢʠ ʥʘʣʠʯʠʷ ʢʨʫʧʥʳʭ ʘʣʤʘʟʦʚ ʚ 

ʢʠʤʙʝʨʣʠʪʘʭ.  

 

3. ɺʳʚʦʜʳ 

ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʢʨʫʧʥʳʭ ʘʣʤʘʟʦʚ ʚ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʪʝʣʘʭ 

(ʤʝʥʝʝ 1 ʢʘʨ/ʪ) ʗɸʇ ʧʦʚʳʰʝʥʘ ʚ ʪʨʫʙʢʘʭ ʩ ʚʳʩʦʢʠʤ ʧʨʦʮʝʥʪʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ (25-45%) ʥʠʟʢʦʘʟʦʪʥʳʭ ʘʣʤʘʟʦʚ (ʤʝʥʝʝ 100 ppm). ʉ ʨʦʩʪʦʤ 

ʜʦʣʠ ʥʠʟʢʦʘʟʦʪʥʳʭ ʘʣʤʘʟʦʚ ʚ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʨʫʙʢʘʭ ʦʙʳʯʥʦ ʩʥʠʞʘʝʪʩʷ 

ʘʣʤʘʟʦʥʦʩʥʦʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʮʝʣʦʤ. 
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Annotaion. The work presents the results of a study of 

geochemical characteristics of garnet xenocrysts from the 

Middle Paleozoic low diamondiferous kimberlite pipe Suldukar, 

Ygyatta diamondiferous region, Siberian craton. Using a 

monomineral Ni-in-Gar thermometer and a Cr-in-Gar 

barometer, it was found that the Middle Paleozoic 

paleogeotherm of the Suldukar kimberlites at T <900ÁC 

corresponds to a heat flux of 35 mW/m2 and is a typical ñcoldò 

craton geotherm. At temperatures of ~900ÁC (~145-150 km), a 

geotherm has a kink which is associated with strong heating of 

the lithosphere base by deep silicate melts. Due to the kink of 

the geotherm, the maximum depth of the tested mantle column 

is ~180-190 km. On the Y-Zr diagram, most garnets fall both in 

the region of depleted compositions and in the region of 

compositions metasomatized by deep silicate melts. According 

to the data obtained, the low diamond grade of the kimberlites 

of the Suldukar pipe is due to both the low thickness of the 

ñdiamond windowò (~12 kbar or ~39 km), as well as with a 

high degree of superimposed metasomatic transformations in 

the deep part (>50 kbar) of the section by silicate melts, which 

led to dissolution diamonds. 

 

1. ɺʚʝʜʝʥʠʝ 

ʊʨʫʙʢʘ ʉʶʣʴʜʶʢʘʨʩʢʘʷ ʦʪʢʨʳʪʘ ʚ 2015 ʛʦʜʫ ʧʨʠ ʟʘʚʝʨʢʝ ʘʵʨʦʤʘʛʥʠʪʥʦʡ 

ʘʥʦʤʘʣʠʠ ʊ-54-14 ʚ ʓʛʳʘʪʪʠʥʩʢʦʤ ʘʣʤʘʟʦʥʦʩʥʦʤ ʨʘʡʦʥʝ. ʊʨʫʙʢʘ 

ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʦʧʨʷʞʝʥʥʳʭ ʪʝʣ ï ʟʘʧʘʜʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ, 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ, ʛʝʦʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʠ ʘʣʤʘʟʦʥʦʩʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʧʠʩʘʥʘ ʚ ʨʘʙʦʪʘʭ [1-5]. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʭʨʦʤʠʩʪʳʭ ʧʠʨʦʧʦʚ ʠʟ ʪʨʫʙʢʠ 

ʉʶʣʴʜʶʢʘʨʩʢʘʷ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ 

ʤʘʥʪʠʡʥʦʡ ʢʦʣʦʥʥʳ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʣʠʪʦʩʬʝʨʥʦʡ ʤʘʥʪʠʠ. 
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2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʨʠʚʦʜʠʤ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

292 ʟʝʨʝʥ ʛʨʘʥʘʪʦʚ (ʟʘʧʘʜʥʦʝ ʪʝʣʦ n=225; ʚʦʩʪʦʯʥʦʝ ʪʝʣʦ n=67) 

ʚʳʧʦʣʥʝʥʥʳʭ ʤʝʪʦʜʦʤ ʠʥʜʫʢʪʠʚʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʝʥʥʦʡ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ (ICPMSAgilent 7900cs) ʩ ʣʘʟʝʨʥʳʤ ʧʨʦʙʦʦʪʙʦʨʥʠʢʦʤ 

Photon Machines ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʄʘʢʢʫʦʨʠ, ʉʠʜʥʝʡ, ɸʚʩʪʨʘʣʠʷ. 

ʆʙʨʘʙʦʪʢʘ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʠʝ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʨʝʟʘ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʦʚʤʝʩʪʥʦ ʜʣʷ ʛʨʘʥʘʪʦʚ ʚʦʩʪʦʯʥʦʛʦ ʠ ʟʘʧʘʜʥʦʛʦ ʪʝʣ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʤʝʪʦʜʠʢʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ ʨʘʙʦʪʝ [6].  

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1. ʇʦʣʦʞʝʥʠʝ ʛʨʘʥʘʪʦʚ ʠʟ ʪʨʫʙʢʠ ʉʶʣʴʜʶʢʘʨʩʢʘʷ ʥʘ ʈʊ 

ʜʠʘʛʨʘʤʤʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʡ ʧʘʣʝʦʛʝʦʪʝʨʤʳ (ʘ) ʠ Y-

Zr ʜʠʘʛʨʘʤʤʝ (ʙ). D ï çʘʣʤʘʟʥʦʝ ʦʢʥʦè. 

 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʥʦʤʠʥʝʨʘʣʴʥʳʭ Ni-in-Gar ʪʝʨʤʦʤʝʪʨʘ ʠ Cr-in-Gar 

ʙʘʨʦʤʝʪʨʘ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʘʷ ʧʘʣʝʦʛʝʦʪʝʨʤʘ ʥʘ 

ʤʦʤʝʥʪ ʚʥʝʜʨʝʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚ ʪʨʫʙʢʠ ʉʶʣʴʜʶʢʘʨʩʢʘʷ (ʈʠʩʫʥʦʢ 1ʘ). 

ʈʘʩʩʯʠʪʘʥʥʘʷ ʧʘʣʝʦʛʝʦʪʝʨʤʘ ʧʨʠ ʊ<900
o
C ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʧʣʦʚʦʤʫ 

ʧʦʪʦʢʫ 35 mW/m
2
 ʠ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʦʡ ñʭʦʣʦʜʥʦʡò ʢʨʘʪʦʥʥʦʡ 

ʛʝʦʪʝʨʤʦʡ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 900
o
C (~145-150 ʢʤ) ʦʪʤʝʯʘʝʪʩʷ ʠʟʣʦʤ 

ʛʝʦʪʝʨʤʳ ʩʚʷʟʘʥʥʳʡ ʩ ʩʠʣʴʥʳʤ ʨʘʟʦʛʨʝʚʦʤ ʦʩʥʦʚʘʥʠʷ ʣʠʪʦʩʬʝʨʳ 

ʛʣʫʙʠʥʥʳʤʠ ʨʘʩʧʣʘʚʘʤʠ. ʉ ʫʯʝʪʦʤ ʠʟʣʦʤʘ ʛʝʦʪʝʨʤʳ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʛʣʫʙʠʥʘ ʦʧʨʦʙʦʚʘʥʥʦʡ ʤʘʥʪʠʡʥʦʡ ʢʦʣʦʥʥʳ ʩʦʩʪʘʚʣʷʝʪ ~180-190 ʢʤ. ʅʘ 

Y-Zr ʜʠʘʛʨʘʤʤʝ (ʈʠʩʫʥʦʢ 1ʙ) ʙʦʣʴʰʠʥʩʪʚʦ ʛʨʘʥʘʪʦʚ ʧʦʧʘʜʘʝʪ ʚ ʦʙʣʘʩʪʴ 

ʜʝʧʣʝʪʠʨʦʚʘʥʥʳʭ ʩʦʩʪʘʚʦʚ ʠ ʚ ʦʙʣʘʩʪʴ ʩʦʩʪʘʚʦʚ, ʤʝʪʘʩʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʛʣʫʙʠʥʥʳʤʠ ʩʠʣʠʢʘʪʥʳʤʠ ʨʘʩʧʣʘʚʘʤʠ. ʅʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʠʟʢʦ-Y 

ʛʨʘʥʘʪʦʚ ʧʦʧʘʜʘʝʪ ʚ ʦʙʣʘʩʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʯʪʦ, ʚʝʨʦʷʪʥʝʝ 

ʘ) ʙ) 
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ʚʩʝʛʦ, ʦʪʨʘʞʘʝʪ ʠʭ ʨʘʟʦʛʨʝʚ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʥʝʜʨʝʥʠʝʤ ʛʣʫʙʠʥʥʳʭ 

ʨʘʩʧʣʘʚʦʚ. ɻʨʘʥʘʪʳ ʥʘʠʙʦʣʝʝ ʛʣʫʙʠʥʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (>50ʢʙʘʨ) 

ʦʙʥʘʨʫʞʠʚʘʶʪ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ Ti ʠ Zr, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʛʨʘʥʘʪʦʚ ʠʟ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʝʨʠʜʦʪʠʪʦʚ.  

ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʫʶʪ ʥʠʟʢʦ-Y ʛʨʘʥʘʪʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʢʣʶʯʝʥʠʡ ʭʨʦʤʠʩʪʳʭ ʛʨʘʥʘʪʦʚ ʚ ʘʣʤʘʟʘʭ, ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʦʪʩʫʪʩʪʚʫʶʪ ʘʣʤʘʟʦʥʦʩʥʳʝ ʧʝʨʠʜʦʪʠʪʳ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, çʘʣʤʘʟʥʦʝ ʦʢʥʦè ʠʤʝʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ï ʦʢʦʣʦ 39 ʢʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʳʩʦʢʦʘʣʤʘʟʦʥʦʩʥʳʤʠ ʢʠʤʙʝʨʣʠʪʘʤʠ ɼʘʣʜʳʥʩʢʦʛʦ, ʄʠʨʥʠʥʩʢʦʛʦ ʠ 

ɸʣʘʢʠʪ-ʄʘʨʭʠʥʩʢʦʛʦ ʧʦʣʝʡ [7, 8]. 

 

3. ɺʳʚʦʜʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʩʝʥʦʢʨʠʩʪʘʣʣʦʚ ʭʨʦʤʠʩʪʳʭ ʧʠʨʦʧʦʚ ʠʟ ʢʦʥʮʝʥʪʨʘʪʘ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ 

ʢʠʤʙʝʨʣʠʪʦʚ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʡ ʩʣʘʙʦʘʣʤʘʟʦʥʦʩʥʦʡ ʪʨʫʙʢʠ 

ʉʶʣʴʜʶʢʘʨʩʢʘʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʠʟʢʘʷ ʘʣʤʘʟʦʥʦʩʥʦʩʪʴ ʢʠʤʙʝʨʣʠʪʦʚ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʘ ʩ ʥʠʟʢʦʡ ʤʦʱʥʦʩʪʴʶ ñʘʣʤʘʟʥʦʛʦ ʦʢʥʘò, ʘ ʪʘʢʞʝ 

ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʥʘʣʦʞʝʥʥʳʭ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ 

ʛʣʫʙʠʥʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʩʠʣʠʢʘʪʥʳʤʠ ʨʘʩʧʣʘʚʘʤʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʨʘʩʪʚʦʨʝʥʠʶ ʘʣʤʘʟʦʚ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻʄ ʉʆ ʈɸʅ ʠ 

ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ 19-05-00766). 
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Annotation. Kimberlites of the Alakit-Markha field formed in 

the middle Paleozoic andwere repeatedly eroded over a long 

period. Measured surface erosion of kimberlitescompared with 

the reconstructed thickness of the host rocks, which includes 

sedimentary and igneous rocks of the Tunguska syneclise. The 

surface erosion of host rocks of individual kimberlites 

contradicts their size and shape. The features of kimberlite 

formation due to stages are considered. The discrepancy 

between the size, shape of kimberlites and volume of surface 

erosion of host rocks explained. 

 

1. ɺʚʝʜʝʥʠʝ 

ʂʦʨʝʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʘʣʤʘʟʦʚ ʗʢʫʪʩʢʦʡ ʘʣʤʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ 

(ʗɸʇ) ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʩʨʝʜʥʝʤ ʧʘʣʝʦʟʦʝ, ʦʜʥʘʢʦ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ 

ʙʦʣʝʝ ʨʘʥʥʝʤ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʤ ʚʥʝʜʨʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʜʠʘʪʨʝʤ [2, 3, 7]. 

ɹʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠʟʥʘʝʪʩʷ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʧʦʛʨʝʙʝʥʥʳʝ ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʵʨʦʜʠʨʦʚʘʥʳ. 

ʅʘʠʙʦʣʝʝ ʪʦʯʥʳʤ ʩʧʦʩʦʙʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʵʨʦʟʠʦʥʥʦʛʦ ʩʨʝʟʘ 

ʨʫʜʥʳʭ ʪʝʣ ʠ ʚʤʝʱʘʶʱʠʭ ʪʦʣʱ ʩʯʠʪʘʝʪʩʷ ʧʘʣʝʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʠʭ ʙʳʣʳʝ ʨʘʟʨʝʟʳ [1, 4, 5, 6, 7]. ʆʜʥʘʢʦ, ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʚʝʣʠʯʠʥʳ 

ʵʨʦʟʠʦʥʥʦʛʦ ʩʨʝʟʘ ʥʝʢʦʪʦʨʳʭ ʜʠʘʪʨʝʤ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ. ʊʘʢʠʤ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʨʷʜʝ 

ʛʣʫʙʦʢʦʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʦ ʧʘʣʝʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʪʨʦʝʥʠʷʤ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʨʫʙʦʢ (ʖʙʠʣʝʡʥʘʷ ʠ ʜʨ.) ʢʨʘʪʝʨʥʳʭ ʧʦʩʪʨʦʝʢ 

 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɸʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ ʚʦʟʨʘʩʪʫ ʢʠʤʙʝʨʣʠʪʦʚ ʠ 

ʥʘʣʠʯʠʶ ʚ ʥʠʭ ʢʩʝʥʦʣʠʪʦʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʩʠʣʫʨʘ ʠ ʜʝʚʦʥʘ ʗɸʇ 

ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʢʠʤʙʝʨʣʠʪʳ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʡ ʵʧʦʭʠ ʩ 

ʘʙʩʦʣʶʪʥʳʤ ʚʦʟʨʘʩʪʦʤ ʜʨʝʚʥʝʝ 430 ʤʣʥ. ʣʝʪ ʠ ʜʚʝ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ: 
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ʧʦʟʜʥʝʩʠʣʫʨʠʡʩʢʦ-ʨʘʥʥʝʜʝʚʦʥʩʢʫʶ 420-400 ʤʣʥ. ʣʝʪ, ʠ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦ-

ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʫʶ 380-350 ʤʣʥ. ʣʝʪ [2, 7]. 

ʇʦʜʘʚʣʷʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʠ ʚʩʝ ʢʦʨʝʥʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʘʣʤʘʟʦʚ ɸʣʘʢʠʪ-ʄʘʨʭʠʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ 

(ɸʄʂʇ) ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦ-ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʩʪʘʜʠʠ. 

ʉʫʜʷ ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʜʘʪʠʨʦʚʢʘʤ ʢʠʤʙʝʨʣʠʪʦʚ ʠ ʥʘʣʠʯʠʶ ʚ ʥʠʭ 

ʢʩʝʥʦʣʠʪʦʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʩʠʣʫʨʘ ʠ ʜʝʚʦʥʘ [4, 5, 7] ʧʦ ʬʘʟʘʤ 

ʚʥʝʜʨʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 3 ʧʦʜʩʪʘʜʠʠ: ʧʦʟʜʥʝʜʝʚʦʥʩʢʫʶ, 

ʧʦʟʜʥʝʜʝʚʦʥʩʢʦ-ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʫʶ ʠ ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʫʶ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʫʨʦʚʥʝʤ ʜʝʥʫʜʘʮʠʠ ʠ ʜʨʫʛʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ɺʳʰʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ (ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ) 

ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʛʣʫʙʠʥʳ ʵʨʦʟʠʦʥʥʦʛʦ ʩʨʝʟʘ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʨʫʙʦʢ ʖʙʠʣʝʡʥʘʷ ʠ ɸʡʭʘʣ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʘʣʝʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ 450-500 ʤ, ʩ ʥʘʣʠʯʠʝʤ ʫ 

ʵʪʠʭ ʜʠʘʪʨʝʤ ʢʨʘʪʝʨʥʳʭ ʬʘʮʠʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ 

ʚʝʣʠʯʠʥʝ ʠʭ ʜʝʥʫʜʘʮʠʠ. 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʧʨʠʯʠʥʦʡ ʦʪʤʝʯʝʥʥʦʛʦ ʚʳʰʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ 

ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʬʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʣʠʭʨʦʥʥʦʩʪʴ, 

ʧʨʠʩʫʱʘʷ ʢʨʫʧʥʳʤ ʜʠʘʪʨʝʤʘʤ. ʀʭ ʧʝʨʚʳʝ ʬʘʟʳ ʚʥʝʜʨʷʣʠʩʴ ʚ ʢʦʥʮʝ 

ʜʝʚʦʥʘ, ʘ ʟʘʚʝʨʰʘʶʱʠʝ ï ʚ ʥʘʯʘʣʝ ʢʘʨʙʦʥʘ. 

ɼʘʥʥʦʡ ʪʦʯʢʝ ʟʨʝʥʠʷ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ: ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʠʟʦʪʦʧʥʳʭ 

ʜʘʪ, ʜʝʚʦʥʩʢʠʝ ʢʩʝʥʦʣʠʪʳ ʚ ʢʠʤʙʝʨʣʠʪʘʭ, ʠ ʥʘʣʠʯʠʝ ʫ ʚʳʰʝʦʪʤʝʯʝʥʥʳʭ 

ʪʨʫʙʦʢ ʯʘʰʝʦʙʨʘʟʥʳʭ ʨʘʩʰʠʨʝʥʠʡ ʚ ʠʭ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʩ 

ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʢʨʘʪʝʨʥʳʤʠ ʬʘʮʠʷʤʠ. ʊʦ ʝʩʪʴ, ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʡ 

ʦʙʣʠʢ ʜʠʘʪʨʝʤ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʪʦʯʥʷʪʴ ʚʨʝʤʷ ʠʭ ʚʥʝʜʨʝʥʠʷ ʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

 

3. ʆʙʩʫʞʜʝʥʠʝ ʠ ʟʘʢʣʶʯʝʥʠʷ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʶʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʨʫʧʥʳʝ 

ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ ʠ ʚʩʝ ʢʦʨʝʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɸʄʂʇ ʠʤʝʶʪ 

ʤʥʦʛʦʬʘʟʥʦʝ ʩʪʨʦʝʥʠʝ, ʫʢʘʟʳʚʘʶʱʝʝ ʥʘ ʠʭ ʧʦʣʠʭʨʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʊʦ 

ʝʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʜʠʘʪʨʝʤ ʧʨʦʜʦʣʞʘʣʦʩʴ ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ 

ʤʣʥ. ʣʝʪ, ʘ ɸʄʂʇ ʚ ʮʝʣʦʤ ï ʙʦʣʝʝ 80 ʤʣʥ. ʣʝʪ,  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʜʝʣʴʥʳʝ ʬʘʟʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ɸʄʂʇ ʵʨʦʜʠʨʦʚʘʥʳ ʧʦ-ʨʘʟʥʦʤʫ. ʕʪʦ ʥʝʩʦʤʥʝʥʥʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ. ʊʘʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 

ʜʝʥʫʜʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʦʨʝʦʣʘʭ (ʛʣʘʚʥʳʡ 

ʧʦʠʩʢʦʚʳʡ ʧʨʠʟʥʘʢ) ʤʦʛʫʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʤʠʥʝʨʘʣʳ ʩ 
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ʪʠʧʦʤʦʨʬʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʦʪʜʝʣʴʥʦʡ ʬʘʟʳ 

ʚʥʝʜʨʝʥʠʷ ʠ ʪ.ʜ. 
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Annotation. Carried out analysis of chemical and geochemical 

composition of kimberlites and convergent to them rocks 

allowed stating that evident variations in the content of 

petrogenic components are determined both by endogenic and 

exogenous factors. Increased magnesia property and very high 

degree of saturation by volatile components should be referred 

to specific features of kimberlite rocks chemism. By chemical 

composition the rocks of all diamondiferous fields of the 

Siberian platform correspond to the family of ultrabasic rocks, 

which is confirmed by high content of magnesium and 

increased values of magnesium to iron ratio, which is confirmed 

both in weathered and in intensively carbonated varieties. 

Comparison of microelement composition of kimberlites of 

various productivity indicated similarity of behavior spectra of 

light rare earth elements in commercially diamondiferous 

kimberlite bodies. Of big interest is assessment of quantitative 

role of various mantle paragenesises in parent kimberlites with 

consideration of selective capture of depth material by proto-

kimberlite melts, specific features of captured material 

transportation to the surface, and stability of diamonds in depth 

melts. One should consider those parameters and processes, 

analysis of which may help in gaining better understanding of 

mechanisms of kimberlitesô productivity origination. Big 

attention is paid to mineralogical-petrological characteristics of 

kimberlite rocks with various productivity, for which examples 

of estimates of initial substrate evolution are provided and 

reconstructions of mantle sections are performed, which 

allowed making an assumption about zonality of the lithosphere 

mantle of a kimberlite province and its specific diamondiferous 

areas. Provided developments may be successfully used for 

increasing efficiency of forecast-prospecting works on 

diamonds in various perspective regions, and for solving a 

number of fundamental issues concerning genesis of kimberlites 

and their productivity. 
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1. ɺʚʝʜʝʥʠʝ 

ɺʦʧʨʦʩʘʤ ʚʥʝʜʨʝʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʤʘʛʤʳ, ʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʟʤʝʥʝʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʨʦʜ ʧʦʩʚʷʱʝʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʨʘʙʦʪʳ [1-4]. ʆʜʥʘʢʦ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʢʠʤʙʝʨʣʠʪʦʚ ʛʣʘʚʥʦʝ ʚʥʠʤʘʥʠʝ ʦʙʳʯʥʦ ʫʜʝʣʷʝʪʩʷ ʨʝʣʠʢʪʦʚʳʤ 

ʩʪʨʫʢʪʫʨʘʤ ʠ ʪʝʢʩʪʫʨʘʤ ʠʩʭʦʜʥʦʡ ʧʦʨʦʜʳ, ʧʦ ʢʦʪʦʨʳʤ ʧʦʩʪʨʦʝʥʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʨʦʜ. ʆʩʥʦʚʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʵʪʦʤ ʧʨʠʜʘʝʪʩʷ ʠʟʫʯʝʥʠʶ ʧʩʝʚʜʦʤʦʨʬʦʟ, ʠʭ ʬʦʨʤʳ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʧʦʨʦʜʝ. ʅʝʟʘʩʣʫʞʝʥʥʦ ʤʘʣʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʮʝʤʝʥʪʠʨʫʶʱʝʡ ʤʘʩʩʳ, ʢʦʪʦʨʘʷ ʚ ʢʠʤʙʝʨʣʠʪʦʚʳʭ 

ʧʦʨʦʜʘʭ ʩ ʩʦʭʨʘʥʠʚʰʝʤʩʷ ʨʝʣʠʢʪʦʚʳʤ ʩʪʨʦʝʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʘ: ʘ) 

ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʩʝʨʧʝʥʪʠʥʦʤ; ʙ) ʧʝʣʠʪʦʤʦʨʬʥʳʤ ʢʘʨʙʦʥʘʪʦʤ; ʚ) 

ʩʪʝʢʣʦʚʘʪʳʤ ʚʝʱʝʩʪʚʦʤ. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʠ 

ʩʝʨʧʝʥʪʠʥ ʮʝʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʧʦʩʪʝʢʣʦ, ʭʦʪʷ ʚ ʩʚʝʞʝʤ ʚʠʜʝ 

ʦʥʠ ʥʠʢʝʤ ʥʠʢʦʛʜʘ ʥʝ ʦʧʠʩʳʚʘʣʦʩʴ. ʉʪʝʢʣʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʪʘʢʞʝ ʚ 

ʦʙʣʦʤʦʯʥʦʤ ʤʘʪʝʨʠʘʣʝ ʢʠʤʙʝʨʣʠʪʦʚ. ʆʯʝʥʴ ʚʘʞʥʦ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ ʥʘ 

ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ ʚ ʧʨʦʮʝʩʩʝ 

çʧʨʦʩʪʨʝʣʘè ʧʦʨʦʜ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʥʠʭ ʢʠʤʙʝʨʣʠʪʦʚʦʡ 

ʤʘʛʤʳ. ɺ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʳʯʥʦ ʠʤʝʝʤ ʜʝʣʦ ʩ ʩʠʣʠʢʘʪʥʳʤ 

ʩʪʝʢʣʦʤ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʥʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʩʪʝʢʦʣ ʚʦʦʙʱʝ ʠ 

ʧʨʠʨʦʜʥʳʭ ʚ ʯʘʩʪʥʦʩʪʠ. ʆʜʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʩʥʦʚʦʡ ʠʭ 

ʷʚʣʷʶʪʩʷ ʢʨʠʩʪʘʣʣʠʪʳ (ʪ.ʝ. ʫʯʘʩʪʢʠ ʩ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ), 

ʜʨʫʛʠʝ ï ʯʪʦ ʩʪʝʢʣʦ ʩʦʩʪʦʠʪ ʠʟ ʙʝʩʧʨʝʨʳʚʥʦʡ ʙʝʩʧʦʨʷʜʦʯʥʦʡ ʩʝʪʠ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʩʪʝʢʣʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ 

ʚʝʱʝʩʪʚʝ. ʇʦʩʣʝʜʥʷʷ ʪʝʦʨʠʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʦʙʲʷʩʥʷʝʪ ʤʥʦʛʠʝ 

ʩʚʦʡʩʪʚʘ ʩʪʝʢʦʣ. ɺ ʮʝʣʦʤ ʚ ʩʪʝʢʣʘʭ [2]: ʘ) ʩʫʱʝʩʪʚʫʝʪ ʙʣʠʞʥʷʷ ʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʜʘʣʴʥʷʷ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ; ʙ) ʧʨʝʚʘʣʠʨʫʝʪ ʦʜʠʥ ʠʟ ʤʦʪʠʚʦʚ 

ʙʣʠʞʥʝʛʦ ʧʦʨʷʜʢʘ, ʦʙʣʘʜʘʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʦʩʪʘʚʦʤ. ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʠʭ ʩʚʷʟʝʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʩʘʤʠʭ ʩʪʝʢʦʣ 

ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʢʨʠʩʪʘʣʣʘʤʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʤʝʞʜʫ ʘʪʦʤʘʤʠ 

ʦʜʠʥʘʢʦʚʦ. ɼʝʣʦ ʪʦʣʴʢʦ ʚ ʨʘʟʥʳʭ ʨʘʟʤʝʨʘʭ ʢʨʠʩʪʘʣʣʦʚ (ʤʠʢʨʦʣʠʪʦʚ) ʠ 

ʢʨʠʩʪʘʣʣʠʪʦʚ. ɹʦʣʝʝ ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ ʠʤʝʶʪ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘʨʥʳʭ ʷʯʝʝʢ 

ʠ ʦʪʜʝʣʴʥʳʭ ʧʦʣʠʵʜʨʦʚ SiO4
4-
 ʠ AlO4

5-
. ɺ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʚ 

ʢʠʤʙʝʨʣʠʪʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ ʪʨʠ ʪʠʧʘ ʯʘʩʪʠʮ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʪʝʭ ʠʣʠ 

ʜʨʫʛʠʭ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʪʝʢʣʘ ʚ ʢʨʠʩʪʘʣʣ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 
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ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʲʝʤʘ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʘʥʘʣʠʟʘ ʧʨʠʨʦʜʥʳʭ ʩʪʝʢʦʣ, 

ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʦʩʥʦʚʥʳʤ ʠ ʫʣʴʪʨʘʦʩʥʦʚʥʳʤ ʧʦʨʦʜʘʤ, ʚ ʥʠʭ 

ʩʦʜʝʨʞʠʪʩʷ ʤʘʣʦ ʤʘʛʥʝʟʠʠ [3]. ʇʨʠʯʠʥʦʡ ʪʦʤʫ ʷʚʣʷʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʩʘʤʦʛʦ ʤʘʛʥʠʷ ʠ ʚʣʠʷʥʠʝ ʝʛʦ ʥʘ ʭʦʜ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʤʘʛʤʳ. 

ʆʢʩʠʜ ʤʘʛʥʠʷ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʟʘʪʨʘʚʢʦʡ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʦ ʤʝʨʝ 

ʦʭʣʘʞʜʝʥʠʷ ʨʘʩʧʣʘʚʘ (ʪ.ʝ. ʧʝʨʝʩʳʱʝʥʠʷ); ʝʛʦ ʧʦʷʚʣʝʥʠʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ 

ʩʙʣʠʞʝʥʠʝʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʠʩʣʦʨʦʜʘ ʩ ʤʘʛʥʠʝʤ, ʯʪʦ ʚʳʟʚʘʥʦ 

ʩʚʦʡʩʪʚʘʤʠ ʘʪʦʤʦʚ ʧʦʩʣʝʜʥʝʛʦ. ɺʳʜʝʣʝʥʠʝ MgO ʜʝʣʘʝʪ ʨʘʩʧʣʘʚ ʙʦʣʝʝ 

ʙʦʛʘʪʳʤ ʦʩʪʘʣʴʥʳʤʠ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ï ʱʝʣʦʯʘʤʠ, 

ʠʟʚʝʩʪʴʶ ʠ ʢʨʝʤʥʝʟʝʤʦʤ, ʠʟ ʢʦʪʦʨʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʈʊ-ʫʩʣʦʚʠʡ ʤʦʛʫʪ 

ʢʨʠʩʪʘʣʣʠʟʦʚʘʪʴʩʷ ʤʦʥʪʠʯʝʣʣʠʪ, ʧʠʨʦʢʩʝʥ ʠʣʠ ʦʙʨʘʟʦʚʘʪʴʩʷ ʩʪʝʢʣʦ, 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʥʝ ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ ʠʩʭʦʜʥʦʡ ʫʣʴʪʨʘʦʩʥʦʚʥʦʡ 

ʤʘʛʤʝ. ʉʪʝʢʣʦʦʙʨʘʟʦʚʘʥʠʶ ʚ ʧʨʦʮʝʩʩʝ ʢʦʥʩʦʣʠʜʘʮʠʠ ʤʘʛʤʳ ʚ ʧʦʜʦʙʥʳʭ 

ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʞʝʣʝʟʦ. ɹʣʘʛʦʜʘʨʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʝʛʦ 

ʚʘʣʝʥʪʥʦʩʪʠ (ʘ ʟʥʘʯʠʪ ʠ ʨʘʟʤʝʨʘ ʠʦʥʦʚ) ʚʥʦʩʠʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʜʝʩʪʘʙʠʣʠʟʘʮʠʷ ʚ ʧʨʦʮʝʩʩ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʠʦʥʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʦʵʪʦʤʫ ʧʨʠ ʠʟʙʳʪʢʝ ʚ ʦʩʪʘʪʦʯʥʦʤ 

ʨʘʩʧʣʘʚʝ ʞʝʣʝʟʘ ʩʪʝʢʣʦ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʠ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʨʝʤʥʝʟʝʤʘ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʟʫʝʪʩʷ ʜʨʫʛʦʡ ʚʠʜ 

ʩʪʝʢʣʘ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ [1, 3] ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʚʝʨʜʦʩʪʴʶ, ʟʘʤʝʪʥʦʡ 

ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʚ ʢʠʩʣʦʪʘʭ ʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʘʚʣʝʥʠʷ, ʯʝʤ 

ʩʪʝʢʣʦ, ʙʦʛʘʪʦʝ ʢʨʝʤʥʝʟʝʤʦʤ. 

 

2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ 

ɺ ʧʨʦʮʝʩʩʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʣʶʙʦʡ ʤʘʛʤʳ, ʢʦʪʦʨʘʷ 

ʩʦʜʝʨʞʠʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʘʢʠʤ 

ʦʙʨʘʟʦʤ ʦʥʘ ʚ ʥʝʝ ʧʦʧʘʣʘ), ʚ ʢʦʥʝʯʥʦʡ ʩʪʘʜʠʠ ʢʦʥʩʦʣʠʜʘʮʠʠ ʧʦʷʚʣʷʶʪʩʷ 

ʤʥʦʛʦʚʦʜʥʳʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʤʦʨʬʥʳʝ (ʠ ʜʘʞʝ ʨʝʥʪʛʝʥʦʘʤʦʨʬʥʳʝ) 

ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʠʩʘʥʳ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ: ʧʘʣʘʛʦʥʠʪ, 

ʛʠʟʠʥʛʝʨʠʪ, ʭʣʦʨʦʬʝʠʪ ʠ ʜʨ. ɺʩʝ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʳʯʥʦ 

ʠʤʝʥʫʶʪ ʢʦʣʣʦʠʜʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ. ʆʥʠ ʚʦʟʥʠʢʣʠ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ 

ʵʚʦʣʶʮʠʠ ʨʘʩʧʣʘʚʘ ʥʘ ʛʣʫʙʠʥʝ, ʪʘʢ ʠ ʧʨʠ ʠʟʣʠʷʥʠʠ ʝʛʦ ʥʘ ʜʥʝʚʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʚ ʚʦʜʥʳʝ ʙʘʩʩʝʡʥʳ, ʥʘ ʣʝʜʷʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠʣʠ 

ʚʥʝʜʨʝʥʠʷ ʚ ʣʶʙʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʧʦʜʦʙʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʦʩʥʦʚʥʳʭ ʧʦʨʦʜ. ʇʘʣʘʛʦʥʠʪ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʙʦʛʘʪʳʭ 

ʚʦʜʦʡ ʘʤʦʨʬʥʳʭ ʠʣʠ ʩʣʘʙʦʦʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʚʦʟʥʠʢʣʠ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʙʦʛʘʪʦʛʦ ʚʦʜʦʡ ʨʘʩʧʣʘʚʘ ʠ ʚ ʧʝʨʠʦʜ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʪʝʣʘ ʚʝʜʫʪ ʩʝʙʷ ʢʘʢ ʬʣʶʠʜʦʥʘʩʳʱʝʥʥʘʷ 
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ʞʠʜʢʦʩʪʴ. ʇʘʣʘʛʦʥʠʪ ʘʩʩʦʮʠʠʨʫʝʪ ʩʦ ʩʪʝʢʣʦʤ, ʘ ʚ ʩʣʘʙʦ 

ʨʘʩʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʭ ʧʦʨʦʜʘʭ ʟʘʥʠʤʘʝʪ ʤʝʩʪʦ ʧʦʩʣʝʜʥʝʛʦ. ɺ ʩʪʝʢʣʝ ʦʥ 

ʥʘʭʦʜʠʪʩʷ ʚ ʚʠʜʝ ʚʢʣʶʯʝʥʠʡ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩ ʨʝʟʢʠʤʠ ʛʨʘʥʠʮʘʤʠ. ʂ 

ʧʘʣʘʛʦʥʠʪʫ ʠʥʦʛʜʘ ʙʳʚʘʶʪ ʧʨʠʫʨʦʯʝʥʳ ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʠ ʘʧʘʪʠʪ. 

ɻʣʦʙʫʣʠ ʧʘʣʘʛʦʥʠʪʘ ʚ ʩʪʝʢʣʝ ʙʳʚʘʶʪ: ʘ) ʦʜʥʦʨʦʜʥʳʝ ʠʟʦʪʨʦʧʥʳʝ ʠʣʠ 

ʩʣʘʙʦ ʘʥʠʟʦʪʨʦʧʥʳʝ; ʙ) ʢʦʥʮʝʥʪʨʠʯʝʩʢʠ ʟʦʥʘʣʴʥʳʝ. ʇʘʣʘʛʦʥʠʪ ʥʝʨʝʜʢʦ 

ʠʤʝʝʪ ʚʠʜ ʩʤʦʨʱʝʥʥʦʛʦ ʧʨʠ ʫʩʳʭʘʥʠʠ ʛʝʣʝʦʙʨʘʟʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩ 

ʩʠʩʪʝʤʦʡ ʪʨʝʱʠʥ, ʢʦʪʦʨʳʝ ʨʘʟʙʠʚʘʶʪ ʝʛʦ ʥʘ ʧʦʣʠʛʦʥʘʣʴʥʳʝ ʫʯʘʩʪʢʠ. 

ʇʘʣʘʛʦʥʠʪ ʠ ʛʠʟʠʥʛʝʨʠʪ ʷʚʣʷʶʪʩʷ ʘʤʦʨʬʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʪʚʝʨʜʝʚʰʠʡ ʩʠʣʠʢʘʪʥʳʡ ʛʝʣʴ, ʚʦʟʥʠʢʰʠʡ 

ʚʩʣʝʜʩʪʚʠʝ ʩʙʣʠʞʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʦʙʦʡ ʢʨʠʩʪʘʣʣʠʪʦʚ. 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʩʭʦʜʥʦʡ ʙʳʣʘ ʦʜʥʦʨʦʜʥʘʷ 

ʢʘʨʙʦʥʘʪʥʦ-ʩʠʣʠʢʘʪʥʘʷ ʤʘʛʤʘ, ʘ ʧʦʵʪʦʤʫ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʝʢʣʘ ʪʦʞʝ 

ʜʦʣʞʥʦ ʙʳ ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʙʝʟ ʫʯʘʩʪʠʷ ʢʘʨʙʦʥʘʪʦʚ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ ʦ ʧʝʨʚʠʯʥʦʩʪʠ ʢʘʨʙʦʥʘʪʥʦʡ ʤʘʩʩʳ. ʉ ʧʨʦʙʣʝʤʦʡ 

ʢʠʤʙʝʨʣʠʪʦʚ ʪʝʩʥʦ ʩʚʷʟʘʥ ʚʦʧʨʦʩ ʦ ʢʘʨʙʦʥʘʪʠʪʘʭ, ʢʦʪʦʨʳʤʠ ʙʳʚʘʶʪ 

ʚʳʧʦʣʥʝʥʳ ʪʨʫʙʢʠ ʚʟʨʳʚʘ, ʠʟ-ʟʘ ʯʝʛʦ ʵʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʪʦʞʝ ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʩ ʢʠʤʙʝʨʣʠʪʘʤʠ. ʇʨʠ ʵʪʦʤ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʨʙʦʥʘʪʥʘʷ ʤʘʛʤʘ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʫʱʝʩʪʚʫʝʪ. ʉʧʦʨʳ ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʶʪ ʚʦʢʨʫʛ ʩʦʩʪʘʚʘ 

ʧʦʜʦʙʥʦʛʦ ʨʘʩʧʣʘʚʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʟʣʠʷʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʧʣʘʚʦʤ 

ʢʘʨʙʦʥʘʪʦʚ ʱʝʣʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʤʝʱʘʶʪʩʷ 

ʢʘʣʴʮʠʝʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʘʣʴʮʠʪʘ. ʂʘʨʙʦʥʘʪ ʢʘʣʴʮʠʷ ʠ ʥʘʪʨʠʷ (ʰʦʨʪʠʪ) 

ʰʠʨʦʢʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣʘʭ. ʂʘʣʴʮʠʪ ʪʘʢʞʝ ʙʳʣ 

ʧʦʣʫʯʝʥ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʨʘʩʧʣʘʚʦʚ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʟʷʪʳ ʢʘʨʙʦʥʘʪʳ ʱʝʣʦʯʝʡ, ʭʣʦʨʠʪ ʢʘʣʴʮʠʷ ʠ 

ʩʠʣʠʢʘʪʳ. ʇʨʠ ʢʦʥʩʦʣʠʜʘʮʠʠ ʵʪʦʛʦ ʥʘʭʦʜʷʱʝʛʦʩʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 

ʢʘʨʙʦʥʘʪ-ʩʠʣʠʢʘʪʥʦʛʦ ʨʘʩʧʣʘʚʘ ʚʦʟʥʠʢʣʘ ʢʦʣʦʥʢʘ, ʚʝʨʭʥʷʷ ʯʘʩʪʴ 

ʢʦʪʦʨʦʡ ʩʣʦʞʝʥʘ ʢʘʣʴʮʠʪʦʤ, ʘ ʥʠʞʥʷʷ ï ʩʠʣʠʢʘʪʥʳʤ ʩʪʝʢʣʦʤ. ʃʠʢʚʘʮʠʷ 

ʢʘʨʙʦʥʘʪʥʦʛʦ ʨʘʩʧʣʘʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʘʢʞʝ ʜʣʷ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʤʘʛʤʳ. 

ʆʜʥʘʢʦ ʢʘʨʙʦʥʘʪʥʦʝ ʩʪʝʢʣʦ ʥʝ ʦʙʨʘʟʫʝʪʩʷ ʥʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʥʠ ʪʝʤ 

ʙʦʣʝʝ ʚ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʠ ʚʳʧʣʘʚʢʝ 

ʦʙʳʯʥʦʛʦ ʩʪʝʢʣʘ ʚ ʩʦʩʪʘʚ ʰʠʭʪʳ ʚʭʦʜʷʪ ʢʘʨʙʦʥʘʪ ʱʝʣʦʯʝʡ ʠ ʢʘʣʴʮʠʪ, 

ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʥʝ ʩʦʜʝʨʞʠʪ ʢʘʨʙʦʥʘʪʥʦʛʦ ʠʦʥʘ. ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʢʘʨʙʦʥʘʪʥʦʝ ʩʪʝʢʣʦ ʠ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ, ʭʦʪʷ 

ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ ʦʙʨʘʟʮʦʚ ʤʥʦʛʦ, ʚ ʫʛʣʠʩʪʳʭ ʭʦʥʜʨʠʪʘʭ ʫʩʪʘʥʦʚʣʝʥ 

ʜʦʣʦʤʠʪ. ʅʝ ʥʘʰʣʠ ʤʳ ʫʧʦʤʠʥʘʥʠʡ ʦ ʢʘʨʙʦʥʘʪʥʦʤ ʩʪʝʢʣʝ ʠ ʚ 

ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʇʦʩʢʦʣʴʢʫ ʠʟ ʥʘʭʦʜʷʱʝʛʦʩʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 
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ʢʘʨʙʦʥʘʪʥʦ-ʩʠʣʠʢʘʪʥʦʛʦ ʨʘʩʧʣʘʚʘ ʦʙʨʘʟʫʝʪʩʷ ʢʘʣʴʮʠʪ (ʪ.ʝ. 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʬʘʟʘ), ʪʦ ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʪʝʢʣʘ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʠ ʚ 

ʫʩʣʦʚʠʷʭ çʟʘʢʘʣʢʠè, ʢʦʛʜʘ ʥʘʭʦʜʷʱʘʷʩʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʩʦʜʝʨʞʘʱʘʷ ʉʆ2  

ʢʘʨʙʦʥʘʪʥʘʷ ʤʘʛʤʘ ʙʳʩʪʨʦ ʦʩʪʳʚʘʝʪ ʫ ʢʦʥʪʘʢʪʘ ʩ ʭʦʣʦʜʥʳʤʠ 

ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ, ʥʠ ʪʝʤ ʙʦʣʝʝ ʚ ʫʩʣʦʚʠʷʭ ʚʳʧʦʣʥʝʥʠʷ 

ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʝʡ ʪʨʫʙʦʢ, ʛʜʝ ʨʝʟʢʠʡ ʩʧʘʜ ʪʝʤʧʝʨʘʪʫʨʳ (ʥʝʦʙʭʦʜʠʤʦʝ 

ʫʩʣʦʚʠʝ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʝʢʣʘ) ʦʙʫʩʣʦʚʣʝʥ ʨʝʟʢʠʤ ʩʧʘʜʦʤ ʜʘʚʣʝʥʠʷ 

(ʚʩʣʝʜ ʟʘ çʧʨʦʩʪʨʝʣʦʤè ʜʘʚʣʝʥʠʷ ʚ ʪʨʫʙʢʝ ʥʘʩʪʦʣʴʢʦ ʧʘʜʘʝʪ, ʯʪʦ 

ʧʨʦʚʘʣʠʚʘʶʪʩʷ ʚʳʰʝʣʝʞʘʱʠʝ ʧʦʨʦʜʳ). ɺ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʘʨʙʦʥʘʪ 

ʢʘʣʴʮʠʷ ʥʝʫʩʪʦʡʯʠʚ ʠ ʝʱʝ ʜʦ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 700Üʉ 

ʜʠʩʩʦʮʠʠʨʫʝʪ ʩ ʚʳʜʝʣʝʥʠʝʤ ʉʆ2. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʪʝʢʣʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ 

ʚ ʤʠʥʝʨʘʣʘʭ ʚ ʚʠʜʝ ʚʢʣʶʯʝʥʠʡ, ʪʦ ʘʥʘʣʠʟʦʚ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʥʝʤ 

(ʉʆ3)
2- 
ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʅʘʭʦʜʷʱʠʝʩʷ ʚ ʨʘʩʧʣʘʚʝ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʜʘʚʣʝʥʠʷʭ ʠʦʥʳ (ʉʆ3)
2-
 ʚ ʩʣʫʯʘʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦʛʦ ʩʥʷʪʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʘʨʙʦʥʘʪʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʫʞʝ ʚʪʦʨʠʯʥʳʤ ʧʨʦʮʝʩʩʦʤ. ɸ ʢʘʨʙʦʥʘʪʩʦʜʝʨʞʘʱʝʝ ʩʪʝʢʣʦ ʠ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʫʪʴ ʥʝ ʤʦʞʝʪ. ɹʫʜʫʯʠ ʦʩʪʘʪʦʯʥʳʤ ʧʦʩʣʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʩʠʣʠʢʘʪʦʚ, ʱʝʣʦʯʥʦʡ ʢʘʨʙʦʥʘʪʥʳʡ ʨʘʩʧʣʘʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʣʝʪʫʯʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʪʝʤ ʥʝ ʤʝʥʝʝ ʦʪʜʝʣʷʝʪʩʷ ʠ, ʥʘʭʦʜʷʩʴ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚ 

ʤʦʤʝʥʪ çʧʨʦʩʪʨʝʣʘè, ʩʧʦʩʦʙʝʥ ʚʳʧʦʣʥʠʪʴ ʚʩʷʢʦʛʦ ʨʦʜʘ ʪʨʝʱʠʥʳ (ʜʦ 

ʤʝʣʢʠʭ ʚʢʣʶʯʠʪʝʣʴʥʦ) ʠ ʚ ʥʠʭ ʚʳʢʨʠʩʪʘʣʣʠʟʦʚʘʪʴʩʷ, ʟʘʭʚʘʪʠʚ ʧʨʠ ʵʪʦʤ 

ʯʘʩʪʠʯʥʦ ʠ ʩʠʣʠʢʘʪʥʳʡ ʨʘʩʧʣʘʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʘʢʘʷ-ʪʦ ʯʘʩʪʴ 

ʢʘʨʙʦʥʘʪʥʦʛʦ ʨʘʩʧʣʘʚʘ ʟʘʭʚʘʪʳʚʘʣʘʩʴ ʩʠʣʠʢʘʪʥʳʤʠ ʨʘʩʧʣʘʚʘʤʠ. ʆʜʥʘʢʦ 

ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʘʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ (ʠʣʠ ʨʘʩʧʘʜ) 

ʢʘʨʙʦʥʘʪʘ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʠʤ ʩʪʝʢʣʘ. ʉʣʝʜʫʝʪ ʧʨʠ ʵʪʦʤ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʝʩʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʘʨʙʦʥʘʪʥʦ-ʩʠʣʠʢʘʪʥʦʛʦ ʨʘʩʧʣʘʚʘ ʚʦʟʤʦʞʥʦ, ʪʦ ʚ 

ʧʨʦʮʝʩʩʝ ʦʩʪʳʚʘʥʠʷ çʩʫʭʦʡè ʠʣʠ çʤʦʢʨʦʡè ʤʘʛʤʳ ʠʜʝʪ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ 

ʢʘʨʙʦʥʘʪʘ, ʘ ʩʠʣʠʢʘʪ ʤʦʞʝʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʩʪʝʢʣʦʤʘʩʩʫ, ʧʨʠʯʝʤ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʬʘʟʘ ʩʠʣʠʢʘʪʘ (ʚ ʯʘʩʪʥʦʩʪʠ, ʩʣʶʜʳ) ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ 

ʨʘʩʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʦʤʫ ʢʘʨʙʦʥʘʪʫ, ʘ ʥʝ ʘʤʦʨʬʥʦʤʫ ʩʠʣʠʢʘʪʫ (ʯʪʦ 

ʥʝʨʝʜʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʠʤʙʝʨʣʠʪʘʭ).  

ʂ ʧʦʩʪʤʘʛʤʘʪʠʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʢʠʤʙʝʨʣʠʪʦʚ ʦʪʥʦʩʷʪʩʷ 

ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʪʝʨʧʝʣʠ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʚ 

ʧʥʝʚʤʘʪʦʣʠʪʦʚʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʫʶ ʩʪʘʜʠʶ ʤʝʪʘʤʦʨʬʠʟʤʘ. ɺʝʨʭʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʛʨʘʥʠʮʝʡ ʩʯʠʪʘʝʪʩʷ 600Üʉ, ʪ.ʝ. ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʦʪ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʣʘʚʘ ʦʪʱʝʧʣʷʝʪʩʷ ʬʣʶʠʜ, ʘ ʥʠʞʥʝʡ ʤʦʞʥʦ 

ʫʩʣʦʚʥʦ ʩʯʠʪʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʢʠʧʝʥʠʷ ʚʦʜʳ, ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʤʠʥʝʨʘʣʳ 

ʚʦʟʥʠʢʘʶʪ ʠ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ [2]. ɺ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ 
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ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʥʠʢʣʠ ʚʩʝ ʦʩʥʦʚʥʳʝ ʚʪʦʨʠʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʛʣʘʚʥʳʡ ʤʠʥʝʨʘʣ ʢʠʤʙʝʨʣʠʪʦʚ ʉʠʙʠʨʩʢʦʡ ʠ ɸʬʨʠʢʘʥʩʢʦʡ 

ʧʣʘʪʬʦʨʤ ï ʩʝʨʧʝʥʪʠʥ. ʅʘʨʷʜʫ ʩ ʘʚʪʦʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʚ ʦʙʩʪʘʥʦʚʢʝ ʙʣʠʟʢʦʡ ʢ ʠʟʦʭʠʤʠʯʝʩʢʦʡ, ʚ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣʘʭ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʤʝʪʘʩʦʤʘʪʦʟ 

(ʘʚʪʦʤʝʪʘʩʦʤʘʪʦʟ). ʂ ʧʦʩʣʝʜʥʠʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʭʣʦʨʠʪʠʟʘʮʠʶ ʩʣʶʜ ʠ 

ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʢʩʝʥʦʣʠʪʦʚ, ʢʦʪʦʨʘʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʥʦʩʦʤ ʱʝʣʦʯʝʡ 

ʠ ʢʘʣʴʮʠʷ [4]. ʇʨʠ ʙʨʫʩʠʪʠʟʘʮʠʠ ʦʣʠʚʠʥʘ ʧʨʦʠʩʭʦʜʠʪ ʫʜʘʣʝʥʠʝ 

ʢʨʝʤʥʝʟʝʤʘ. ʆʪʘʣʴʢʦʚʘʥʠʝ ʩʝʨʧʝʥʪʠʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʚʥʦʩ SiO2, ʘ 

ʦʢʚʘʨʮʝʚʘʥʠʝ ʩʝʨʧʝʥʪʠʥʘ ï ʚʳʥʦʩ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʂ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʤ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʟʘʤʝʱʝʥʠʝ ʩʝʨʧʝʥʪʠʥʦʤ ʢʘʨʙʦʥʘʪʦʚ 

ʠ, ʥʘʦʙʦʨʦʪ, ʟʘʤʝʱʝʥʠʝ ʢʘʨʙʦʥʘʪʦʤ ʩʠʣʠʢʘʪʦʚ. ɻʣʘʚʥʳʤ ʨʝʘʛʝʥʪʦʤ ʚ 

ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʷʚʣʷʝʪʩʷ ʚʦʜʘ; ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʩʪʝʧʝʥʴ ʝʝ 

ʜʠʩʩʦʮʠʘʮʠʠ ʥʘ ʅ
+
 ʠ ʆʅ

-
, ʪ.ʝ. ʨʅ ʨʘʩʪʚʦʨʘ, ʢʦʪʦʨʳʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʥʝʤ ʩʠʣʴʥʳʭ ʦʩʥʦʚʘʥʠʡ (Na, K, Ca ʠ ʜʨ.). 

ʇʨʠ ʵʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʠʤʝʝʪ ʤʝʩʪʦ 

çʧʝʨʝʢʨʳʪʠʝè ʪʝʤʧʝʨʘʪʫʨ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʤʠʥʝʨʘʣʦʚ. ʇʦʩʢʦʣʴʢʫ ʦʩʪʘʪʦʯʥʳʡ ʨʘʩʧʣʘʚ ʤʘʛʥʝʟʠʝʡ ʥʝ ʦʙʦʛʘʱʘʝʪʩʷ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʩʝʨʧʝʥʪʠʥʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʦʣʠʚʠʥʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʠʤʩʪʚʫʝʪʩʷ ʪʘʢʞʝ ʚ ʢʘʨʙʦʥʘʪʘʭ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʢʩʝʥʦʣʠʪʘʭ ʜʦʣʦʤʠʪʘ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʞʜʝ ʯʝʤ 

ʚʦʟʥʠʢʘʝʪ ʩʝʨʧʝʥʪʠʥ, ʜʦʣʞʝʥ ʨʘʟʨʫʰʠʪʴʩʷ ʦʣʠʚʠʥ ï ʢʘʢ ʥʘʠʤʝʥʝʝ 

ʫʩʪʦʡʯʠʚʳʡ ʠʟ ʩʠʣʠʢʘʪʦʚ ʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ. ʉʝʨʧʝʥʪʠʥ ʠʟ 

ʧʩʝʚʜʦʤʦʨʬʦʟ, ʮʝʤʝʥʪʠʨʫʶʱʝʡ ʤʘʩʩʳ ʠ ʚʳʜʝʣʝʥʠʷ ʩʝʨʧʦʬʠʪʘ ʦʙʷʟʘʥʳ 

ʢʦʣʣʦʠʜʥʦʤʫ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʛʝʣʴ ʠ ʝʛʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ (ʚʦʟʤʦʞʥʦ ʜʘʞʝ ʥʝ 

ʧʦʣʥʦʡ). ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ [2] ʪʨʝʱʠʥʳ ʩʠʥʝʨʝʟʠʩʘ, ʢʦʪʦʨʳʝ 

ʨʘʟʙʠʚʘʶʪ ʟʘʪʚʝʨʜʝʚʰʠʡ ʛʝʣʴ ʥʘ ʧʦʣʠʛʦʥʘʣʴʥʳʝ ʬʠʛʫʨʳ. ɺ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʝʨʧʦʬʠʪʘʭ ʵʪʠ ʪʨʝʱʠʥʳ ʩʦʭʨʘʥʠʣʠʩʴ, ʘ ʫ 

ʧʩʝʚʜʦʤʦʨʬʦʟ ʚʤʝʩʪʦ ʥʠʭ ʧʦʷʚʠʣʠʩʴ ʘʛʨʝʛʘʪʳ ʠʟ ʧʘʨʘʣʣʝʣʴʥʦ-

ʯʝʰʫʡʯʘʪʳʭ ʠʥʜʠʚʠʜʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʩʝʢʪʦʨʠʘʣʴʥʦʛʘʩʥʫʱʫʶ 

(ʩʝʢʪʦʨʠʘʣʴʥʫʶ) ʩʪʨʫʢʪʫʨʫ. ʇʦʩʣʝʜʥʷʷ ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʝʪ ʚ ʧʨʦʮʝʩʩʝ 

ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʤʥʦʞʝʩʪʚʘ ʢʨʠʩʪʘʣʣʦʚ ʩ ʯʝʪʳʨʝʭ ʩʪʦʨʦʥ. ʈʦʩʪ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʮʝʥʪʨʝ ʠʣʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʥʝʛʦ. ʕʪʦ 

ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʦʪʦʤʫ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʝ ʙʳʣʦ ʩʥʷʪʦ ʥʝ ʧʦʣʥʦʩʪʴʶ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʨʦʜʘ ʚ ʮʝʣʦʤ ʥʘʭʦʜʠʣʘʩʴ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. ɺʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʧʝʪʝʣʴʯʘʪʘʷ ʩʪʨʫʢʪʫʨʘ ʪʘʢʞʝ ʠʤʝʝʪ ʵʣʝʤʝʥʪʳ ʩʝʢʪʦʨʠʘʣʴʥʦʡ. 

ʉʣʝʧʳʝ ʧʨʦʞʠʣʢʠ ʚ ʩʨʝʟʝ ʜʘʶʪ ʚ ʰʣʠʬʝ ʣʝʥʪʳ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʢʘʨʢʘʩ-
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ʧʝʪʝʣʴʯʘʪʳʝ ʢʘʨʪʠʥʳ. ɸʛʨʝʛʘʪʳ ʠʟ ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʥʜʠʚʠʜʦʚ 

ʧʩʝʚʜʦʤʦʨʬʦʟ ʯʘʱʝ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʳ, ʯʝʤ ʚʳʜʝʣʝʥʠʷ ʩʝʨʧʦʬʠʪʘ, 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʦʛʦ ʚ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣʘʭ ʢʚʝʨʭʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʇʨʠʯʠʥʦʡ ʪʦʤʫ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʛʦ (ʩʪʘʪʠʯʝʩʢʦʛʦ) ʜʘʚʣʝʥʠʷ 

ʧʦʨʦʜ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʨʫʙʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʚ ʧʨʦʮʝʩʩʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʩʪʘʪʦʯʥʳʡ ʨʘʩʧʣʘʚ-ʨʘʩʪʚʦʨ ʙʘʟʠʪʦʚ ʠ ʫʣʴʪʨʘʙʘʟʠʪʦʚ 

ʥʝ ʦʙʦʛʘʱʝʥ, ʢʘʢ ʩʯʠʪʘʶʪ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʤʘʛʥʝʟʠʝʡ, ʘ ʩʣʦʞʝʥ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʞʝʣʝʟʦʤ ʠ ʢʨʝʤʥʝʟʝʤʦʤ ʠ ʨʘʟʚʠʪʠʝ ʧʦ ʥʝʤʫ 

ʩʝʨʧʝʥʪʠʥʘ ʚʦʟʤʦʞʥʦ ʢʘʢ ʧʦ ʣʶʙʦʤʫ ʜʨʫʛʦʤʫ ʩʠʣʠʢʘʪʫ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʩʦʩʪʘʚʘ ʧʦʩʣʝʜʥʝʛʦ. ʆʙʨʘʟʦʚʘʥʠʝ ʧʘʣʘʛʦʥʠʪʘ ʥʝʣʴʟʷ ʦʙʲʷʩʥʠʪʴ ʪʦʣʴʢʦ 

ʛʠʜʨʘʪʘʮʠʝʡ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ, ʧʫʩʪʴ ʜʘʞʝ ʩʠʣʴʥʦ ʞʝʣʝʟʠʩʪʦʛʦ, ʪʘʢ 

ʢʘʢ ʚ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ ʦʙʳʯʥʦ (ʜʘʞʝ ʚ ʧʨʦʮʝʩʩʝ ʚʳʚʝʪʨʠʚʘʥʠʷ) 

ʧʨʦʠʩʭʦʜʠʪ ʛʠʜʨʦʣʠʟ ʠ ʚʦʟʥʠʢʘʝʪ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʬʘʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ 

ʩʤʝʢʪʠʪʦʤ (ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʤ, ʞʝʣʝʟʠʩʪʳʤ ʩʘʧʦʥʠʪʦʤ ʠʣʠ 

ʥʦʥʪʨʦʥʠʪʦʤ). ʇʦʵʪʦʤʫ ʧʦʷʚʣʝʥʠʝ ʘʤʦʨʬʥʦʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʨʝʥʪʛʝʥʦʘʤʦʨʬʥʦʡ) ʬʘʟʳ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʦʤ ʙʳʩʪʨʦʛʦ 

ʚʳʧʘʜʝʥʠʷ ʛʝʣʷ ʠʟ ʨʘʩʪʚʦʨʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʚʳʩʳʭʘʥʠʝʤ. ʇʨʠ ʵʪʦʤ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʣʫʞʘʪ ʩʦʩʪʘʚ ʠ ʬʦʨʤʘ 

ʨʘʟʤʝʱʝʥʠʷ ʧʘʣʘʛʦʥʠʪʘ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʙʣʠʟʢʦʛʦ ʢ ʥʝʤʫ ʛʠʟʠʥʛʝʨʠʪʘ. ɸ 

ʧʦʩʣʝʜʥʠʡ ʚʩʪʨʝʯʝʥ ʥʝ ʪʦʣʴʢʦ (ʠ ʥʝ ʩʪʦʣʴʢʦ) ʚ ʙʘʟʘʣʴʪʘʭ, ʥʦ ʠ ʚ ʛʘʙʙʨʦ, 

ʠ ʜʘʞʝ ʚ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʘʤʦʨʬʥʳʭ 

ʚʝʱʝʩʪʚ, ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʢʨʠʩʪʘʣʣʠʪʳ ʩʣʦʠʩʪʳʭ ʩʠʣʠʢʘʪʦʚ 

(ʢʫʜʘ ʚʭʦʜʷʪ ʠ ʩʫʙʠʟʦʪʨʦʧʥʳʡ ʩʝʨʧʝʥʪʠʥ ʠ ʩʝʨʧʦʬʠʪ) ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʥʠʟʢʦʤ ʜʘʚʣʝʥʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʩʦʜʝʡʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʲʸʤ 

ʧʦʨʦʜʳ. ʆʜʥʘʢʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʫʥʠʯʪʦʞʘʝʪʩʷ ʪʘʢʞʝ 

ʨʝʣʠʢʪʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʨʦʜʳ. ʉʦʭʨʘʥʠʚʰʘʷʩʷ ʚ ʢʠʤʙʝʨʣʠʪʘʭ 

ʨʝʣʠʢʪʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʚʷʟʘʥʘ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʠʟʢʠʤ ʜʘʚʣʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩʝ ʩʝʨʧʝʥʪʠʥʠʟʘʮʠʠ.  

 

3. ɺʳʚʦʜʳ 

ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʧʦ ʧʦʚʦʜʫ ʦʪʜʝʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʠ ʩʣʘʛʘʶʱʠʭ ʠʭ 

ʤʠʥʝʨʘʣʦʚ ʠ ʧʦʨʦʜ: ʘ) ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚʩʣʝʜ çʟʘ ʧʨʦʩʪʨʝʣʦʤè 

ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʨʝʟʢʦʛʦ ʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʚʳʟʚʘʥʥʦʛʦ ʵʪʠʤ ʪʘʢʦʛʦ ʞʝ 

ʩʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʦʞʝʪ ʦʙʨʘʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʙʝʜʥʦʝ 

ʤʘʛʥʝʟʠʝʡ ʞʝʣʝʟʠʩʪʦʝ ʩʪʝʢʣʦ, ʢʦʪʦʨʦʝ ʚ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ 
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ʦʛʨʘʥʠʯʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʨʝʤʥʝʟʝʤʘ ʷʚʣʷʝʪʩʷ ʤʘʣʦʫʩʪʦʡʯʠʚʳʤ ʠ 

ʤʦʞʝʪ ʨʘʟʨʫʰʘʪʴʩʷ ʥʘʨʘʚʥʝ ʩ ʦʣʠʚʠʥʦʤ (ʦʜʥʘʢʦ ʦʪ ʠʟʦʙʠʣʠʷ ʚʦʜʳ ʚ 

ʦʩʪʘʪʦʯʥʦʤ ʨʘʩʧʣʘʚʝ ʧʨʦʮʝʩʩ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʝʢʣʘ ʥʝ ʜʦʭʦʜʠʪ); ʙ) 

ʂʘʨʙʦʥʘʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʙʱʝʛʦ ʨʘʩʧʣʘʚʘ ʦʙʦʩʦʙʣʷʝʪʩʷ ʝʱʝ ʜʦ 

ʟʘʪʚʝʨʜʝʥʠʷ ʩʠʣʠʢʘʪʥʦʡ ʯʘʩʪʠ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ 

ʣʠʙʦ ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ (ʧʨʠ ʧʘʜʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ), ʣʠʙʦ ʨʘʟʣʘʛʘʝʪʩʷ (ʧʨʠ 

ʧʘʜʝʥʠʠ ʜʘʚʣʝʥʠʷ) ʩ ʫʜʘʣʝʥʠʝʤ ʉʆ2; ʚ) ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʤʦʙʠʣʴʥʦʩʪʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʨʘʩʧʣʘʚʘ ʠʤʝʶʪ ʱʝʣʦʯʠ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʥʘʪʨʠʡ, ʢʦʪʦʨʳʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʙʨʘʟʫʝʪ ʩʦʙʩʪʚʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ 

(ʰʦʨʪʠʪ) ʠʣʠ ʦʙʣʘʜʘʷ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʘʣʠʷ) ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʵʥʝʨʛʠʝʡ 

ʛʠʜʨʘʪʘʮʠʠ, ʣʝʛʢʦ ʚʳʥʦʩʠʪʩʷ ʧʦʩʪʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʨʘʩʪʚʦʨʘʤʠ, ʫʩʪʫʧʘʷ 

ʤʝʩʪʦ ʢʘʣʴʮʠʶ; ʛ) ʈʘʟʨʫʰʝʥʠʝ ʥʘʠʤʝʥʝʝ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ï 

ʛʣʘʚʥʦʛʦ ʤʠʥʝʨʘʣʘ ʢʠʤʙʝʨʣʠʪʦʚ ʦʣʠʚʠʥʘ ʧʨʦʭʦʜʠʪ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʫʛʣʝʢʠʩʣʦʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʚʩʝʤʫ ʦʙʲʸʤʫ ʧʦʨʦʜʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

(ʚʳʟʚʘʥʥʦʡ ʛʠʜʨʦʣʠʟʦʤ) ʘʤʦʨʬʠʟʘʮʠʝʡ ʠ ʧʝʨʝʭʦʜʦʤ ʚ ʢʦʣʣʦʠʜʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩ ʜʘʣʴʥʝʡʰʝʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ ʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ 

ʩʝʨʧʝʥʪʠʥʘ; ʜ) ʂʨʠʩʪʘʣʣʠʟʘʮʠʷ ʩʝʨʧʝʥʪʠʥʘ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʧʦ ʢʨʘʷʤ ʙʳʚʰʠʭ ʟʝʨʝʥ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʩʝʚʜʦʤʦʨʬʦʟ, ʚʜʦʣʴ 

ʪʨʝʠɦʥ ʩʠʥʝʨʝʟʠʩʘ ʠ ʧʦ ʥʘʠʤʝʥʝʝ ʧʣʦʪʥʳʤ ʫʯʘʩʪʢʘʤ ʛʝʣʷ, ʘ ʪʘʢʞʝ ʧʦ 

ʪʨʝʱʠʥʘʤ ʦʣʠʚʠʥʘ ʚ ʯʘʩʪʠʯʥʦ ʨʘʟʨʫʰʝʥʥʦʤ ʢʠʤʙʝʨʣʠʪʝ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʨʙʦʥʘʪ-ʩʠʣʠʢʘʪʥʦʛʦ ʩʪʝʢʣʘ (ʪ.ʝ. 

ʛʦʤʦʛʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ) ʚ ʧʨʦʮʝʩʩʝ ʟʘʩʪʳʚʘʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʨʘʩʧʣʘʚʘ 

ʥʝ ʠʤʝʣʦ ʤʝʩʪʘ. ʕʪʦ ʪʝʤ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦ, ʯʪʦ ʠ ʩʘʤ ʩʠʣʠʢʘʪʥʳʡ ʨʘʩʧʣʘʚ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʥʝʢʦʪʦʨʦʝ ʨʘʟʜʝʣʝʥʠʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʦʣʫʯʘʝʪʩʷ 

ʥʝʦʜʥʦʨʦʜʥʦʝ ʩʪʝʢʣʦ, ʢʦʪʦʨʦʝ ʟʘʪʝʤ ʦʯʝʥʴ ʙʳʩʪʨʦ ʨʘʟʨʫʰʘʝʪʩʷ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʪʘʚʣʷʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʣʝʜʦʚ. ʇʨʠʥʠʤʘʷ ʚʦ 

ʚʥʠʤʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʢʘʣʴʮʠʪ, ʷʚʣʷʶʱʠʡʩʷ 

ʛʣʘʚʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʢʠʤʙʝʨʣʠʪʦʚ, ʤʦʛ ʚʦʟʥʠʢʥʫʪʴ ʠʟ ʢʘʨʙʦʥʘʪʥʦʛʦ 

ʨʘʩʧʣʘʚʘ-ʨʘʩʪʚʦʨʘ, ʚ ʢʦʪʦʨʦʤ ʢʘʨʙʦʥʘʪʥʳʡ ʠʦʥ (ʉʆ3)
2- 
ʥʝ ʨʘʩʧʘʣʩʷ 

ʙʣʘʛʦʜʘʨʷ ʧʦʚʳʰʝʥʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʩʨʝʜʳ ʠ (ʠʣʠ) ʚʳʩʦʢʦʤʫ ʜʘʚʣʝʥʠʶ. 

ʅʠʢʘʢʦʛʦ ʢʘʨʙʦʥʘʪʥʦʛʦ (ʥʠ ʪʝʤ ʙʦʣʝʝ ʢʘʨʙʦʥʘʪʥʦ-ʩʠʣʠʢʘʪʥʦʛʦ) ʩʪʝʢʣʘ 

ʥʝ ʙʳʣʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ ʢʘʨʙʦʥʘʪʥʳʡ ʨʘʩʧʣʘʚ 

ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʠʣʠ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʨʘʩʧʘʜ, ʘ ʦʪ ʩʠʣʠʢʘʪʥʦʛʦ ʨʘʩʧʣʘʚʘ 

ʦʥ ʦʪʜʝʣʷʝʪʩʷ. ʇʦʵʪʦʤʫ ʢʘʨʙʦʥʘʪ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʥʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʧʨʦʜʫʢʪʦʤ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʪʝʢʣʘ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʦʥ ʦʪʜʝʣʠʣʩʷ ʦʪ 

ʩʠʣʠʢʘʪʥʦʛʦ ʝʱʝ ʜʦ ʚʥʝʜʨʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʚ ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ. 

ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʪʝʢʣʘ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ 
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ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʜʘʥʥʳʤʠ ʦ ʣʠʢʚʘʮʠʠ ʧʝʨʚʠʯʥʦʛʦ ʨʘʩʧʣʘʚʘ ʩ 

ʦʪʜʝʣʝʥʠʝʤ ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʦʩʪʘʚʥʦʛʦ, ʢʦʪʦʨʦʝ, ʷʚʣʷʷʩʴ ʙʦʣʝʝ ʣʝʛʢʠʤ ʠ 

ʤʝʥʝʝ ʚʷʟʢʠʤ, ʚʩʧʣʳʣʦ ʠ ʧʦʪʦʤ ʦʪʪʝʩʥʠʣʦʩʴ ʢ ʧʝʨʠʬʝʨʠʠ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʨʦʚʠʥʮʠʡ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʱʝʣʦʯʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ.  
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ʇʋɿʓʈʔʂʆɺʓɽ ɼʀɸɻʈɸʄʄʓ ʉʆʉʊɸɺʆɺ 

ʇʀʈʆʇʆɺ  
ɸʣʝʢʩʘʥʜʨ ʀʚʘʥʦʚ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ɸʂ çɸʃʈʆʉɸè 
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BUBBLE CHART OF THE CO MPOSITIONS OF 

PYROPES 
Alexander Ivanov 

Scientific-Investigation Geology Enterprise AC çALROSAè, 16 

Chernyshevskoye Highway, Mirny, 678170, Russia  

 

Annotation. On an example of structures pyropes from a 

diamondiferous kimberlite p. Aykhal and poorly 

diamondiferous kimberlite p. Morkoka informative balls charts 

are developed. On balls charts additional evident characteristics 

of compositions of grains pyropes are shown. In trends of 
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change of grains of structures pyropes on N.V.Sobolev's 

standard charts of Cr2O3-CaO [1] the third element ï the titan 

who displays degree of the maintenance of this element 

diameter of a vial is added. On the J. Gurney of Na2O-TiO2 [2] 

- diameter of a vial characterizes in this trend in each grain 

concentration of calcium. Four balls charts in a complex show 

and characterize classification of structures pyropes the 

ultramain and eklogitovy paragenesis on klasterny groups 

Dawson J.B. and Stephens W.E. [3]. On concentration in grains 

pyropes oxides of the titan, calcium and sodium on the standard 

charts additional information for the characteristic of 

paragenesis of grains piropov and degrees metasomatoza 

occurring in a kimberlite is created. Keywords. Pyropts, 

diamonds, kimberlites 

 

1. ɺʚʝʜʝʥʠʝ 

ʅʘ ʧʫʟʳʨʴʢʦʚʳʭ ʜʠʘʛʨʘʤʤʘʭ ʧʨʦʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʛʣʷʜʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʪʘʚʦʚ ʟʝʨʝʥ ʧʠʨʦʧʦʚ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʧʦ ʯʝʪʳʨʝ 

ʧʫʟʳʨʴʢʦʚʳʝ ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʩʦʩʪʘʚʦʚ ʧʠʨʦʧʦʚ ʘʣʤʘʟʦʥʦʩʥʦʛʦ 

ʢʠʤʙʝʨʣʠʪʘ ʪʨ. ɸʡʭʘʣ ʠ ʫʙʦʛʦ ʘʣʤʘʟʦʥʦʩʥʦʛʦ ʪʨ. ʄʦʨʢʦʢʘ (ʨʠʩʫʥʦʢ 1, 2).  

 
ʈʠʩʫʥʦʢ 1. ʇʫʟʳʨʴʢʦʚʳʝ ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʩʦʩʪʘʚʦʚ ʧʠʨʦʧ  

ʠʟ ʢʠʤʙʝʨʣʠʪʦʚ ʪʨ. ɸʡʭʘʣ. 
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