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ɸʅʅʆʊɸʎʀʗ: ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʬʦʥʦʚʳʝ ʩʦʜʝʨʞʘʥʠʷ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʈɿʕ) ʚ ʩʥʝʞʥʦʤ 

ʧʦʢʨʦʚʝ ʂʘʤʯʘʪʢʠ ʠ ʠʭ ʤʝʩʪʥʳʡ ʬʦʥ ʚ ʩʥʝʛʝ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜʝʡʩʪʚʫʶʱʠʭ ʚʫʣʢʘʥʦʚ. ɼʘʥʘ ʦʮʝʥʢʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʈɿʕ ʚ 

ʛʦʨʠʟʦʥʪʘʭ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʦʜʝʨʞʘʱʠʭ ʧʝʧʣʳ ʠʟʚʝʩʪʥʳʭ ʚʫʣʢʘʥʦʚ, ʥʘ ʨʘʟʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʮʝʥʪʨʦʚ ʠʟʚʝʨʞʝʥʠʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʠ ʢʣʘʨʢʦʚ ʨʝʯʥʦʡ ʚʦʜr. ʈʘʩʩʤʦʪʨʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʩʥʝʛʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʈɿʕ, 
ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʤ ʩʣʘʥʮʘʤ (NASC). ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʚʷʟʝʡ ʈɿʕ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʩʥʝʛʝ. 

Abstract: This paper presents the regional background concentrations of rare earth elements (REE) in the snow cover of 

Kamchatka and their local background in the snow of the surrounding area of active volcanoes. The estimation of REE 

concentrations is made in the horizons of snow with the ashes of known volcanoes at different distances from centers of 

eruption of relatively regional background and clarks of river waters. The North American Shale Composite (NASC) 

normalized REE concentrations distribution in the snow are considered. Analyzed the correlations REE with other elements. 

 

1 ɺɺɽɼɽʅʀɽ 

ɺ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʤʠʛʨʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʩʥʝʞʥrʡ ʧʦʢʨʦʚ ʠʛʨʘʝʪ ʪʨʠ 

ʦʩʥʦʚʥʳʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʨʦʣʠ:  

- ʷʚʣʷʝʪʩʷ ʚʨʝʤʝʥʥʦʡ ʜʝʧʦʥʠʨʫʶʱʝʡ ʩʨʝʜʦʡ 

ʜʣʷ ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ ʘʪʤʦʩʬʝʨʳ ʚʝʱʝʩʪʚ, 

ʦʪʨʘʞʘʷ ʩʦʩʪʘʚ ʧʦʩʣʝʜʥʝʡ ʚʦ ʚʨʝʤʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʢʨʦʚʘ ʜʦ 

ʩʣʝʜʫʶʱʝʛʦ ʚʳʧʘʜʝʥʠʷ ʩʥʝʛʘ; 

- ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ ʥʘ ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʚʝʱʝʩʪʚ ʠʟ 

ʘʪʤʦʩʬʝʨʳ ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦ ʜʝʧʦʥʠʨʫʶʱʠʝ 

ʩʨʝʜʳ ï ʧʦʯʚʳ ʠ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʩ 

ʚʦʟʤʦʞʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʟʘ ʚʨʝʤʷ 

ʥʘʭʦʞʜʝʥʠʷ ʚ ʩʥʝʛʝ; 

- ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʪʦʯʥʠʢ ʧʦʩʪʫʧʣʝʥʠʷ 

ʚʝʱʝʩʪʚ ʩ ʪʘʣʳʤʠ ʚʦʜʘʤʠ ʚ ʩʦʧʨʷʞʝʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʧʨʠʨʦʜʥʳʝ 

ʚʦʜʳ ʠ ʧʦʯʚʳ) ʧʨʠ ʚʝʩʝʥʥʝʤ ʩʥʝʛʦʪʘʷʥʠʠ ʩ 

ʚʦʟʤʦʞʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʦʩʣʝʜʥʠʭ ʧʨʠ 

ʥʘʣʠʯʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʩʥʝʛʝ.  

ʀʟʫʯʝʥʠʝ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʈɿʕ) 

ʩʚʷʟʘʥʦ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ 

ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʩʥʝʛ ʠ ʪʨʘʩʩʝʨʦʚ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜʘʭ [1,4].  

2 ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ 

ʀʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʈɿʕ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʂʘʤʯʘʪʢʠ ʚʳʧʦʣʥʝʥʦ 

ʧʦ 47 ʧʨʦʙʘʤ. ɼʘʣʝʝ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ 

ʩʦʜʝʨʞʘʥʠʡ ʵʣʝʤʝʥʪʦʚ ʚ ʩʥʝʛʝ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ 

ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʪʘʣʳʭ ʚʦʜʘʭ ʠʟ ʵʪʠʭ ʧʨʦʙ.  

ʋʩʪʘʥʦʚʣʝʥ ʨʝʛʠʦʥʘʣʴʥʳʡ ʬʦʥ ʈɿʕ ʚ ʩʥʝʛʝ 

(ʉʬ), ʦʪʦʙʨʘʥʥʦʤ ʚ ʩʝʚʝʨʥʦʡ, ʮʝʥʪʨʘʣʴʥʦʡ ʠ 

ʶʞʥʦʡ ʯʘʩʪʷʭ ʧʦʣʫʦʩʪʨʦʚʘ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ 

ʜʝʡʩʪʚʫʶʱʠʭ ʚʫʣʢʘʥʦʚ ʠ ʪʝʭʥʦʛʝʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ. ʆʪʜʝʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥ ʬʦʥ ʈɿʕ ʜʣʷ ʬʠʨʥʦʚʦʛʦ ʩʥʝʛʘ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʈɿʕ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ, 

ʧʦʜʚʝʨʞʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠ ̫ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʠʟʫʯʝʥʳ ʥʘ ʧʣʦʱʘʜʷʭ ʟʠʤʥʠʭ 

ʧʝʧʣʦʧʘʜʦʚ 2006-2013 ʛʛ ʚʫʣʢʘʥʦʚ ʉʝʚʝʨʥʦʡ 

ʛʨʫʧʧʳ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʧʦʣʫʦʩʪʨʦʚʘ - 

ʂʣʶʯʝʚʩʢʦʛʦ (ʂʣʯ), ʐʠʚʝʣʫʯʘ (ʐʚ), 

ʊʨʝʱʠʥʥʦʛʦ ʊʦʣʙʘʯʠʥʩʢʦʛʦ ʠʟʚʝʨʞʝʥʠʷ 2012 

ʛ (ʊʊʀ-50), ʠ ʚʫʣʢʘʥʘ ʂʦʨʷʢʩʢʦʛʦ (ʂʦʨ) 

ʠʟʚʝʨʞʝʥʠʷ 2009 ʛ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 35 ʢʤ ʦʪ 

ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ. ʉʦʜʝʨʞʘʥʠʷ 

ʈɿʕ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʚʙʣʠʟʠ ʢʨʘʪʝʨʘ ʊʊʀ-

50 ʧʨʠʥʷʪʳ ʧʦ [2]. ʇʝʧʣʳ ʚʫʣʢʘʥʦʚ ʂʦʨʷʢʩʢʠʡ 

ʠ ʐʠʚʝʣʫʯ ʠʤʝʶʪ ʩʨʝʜʥʠʡ, ʘ ʚʫʣʢʘʥʘ 

ʂʣʶʯʝʚʩʢʦʡ ʠ ʊʊʀ-50 - ʙʘʟʘʣʴʪʦʚʳʡ ʩʦʩʪʘʚʳ.   

ʆʧʨʦʙʦʚʘʥ r ʛʦʨʠʟʦʥʪ r ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʩ 

ʧʝʧʣʘʤʠ ʤʦʱʥʦʩʪʴʶ ʦʪ ʧʝʨʚʳʭ ʤʤ ʜʦ 4 ʩʤ ʚ 

ʦʩʝʚʳʭ ʠ ʢʨʘʝʚʳʭ ʯʘʩʪʷʭ ʧʝʧʣʦʧʘʜʦʚ ʥʘ 

ʛʣʫʙʠʥʝ ʦʪ 0 ʜʦ 1.5 ʤ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ 20, 50, 

75, 115 ʠ 210 ʢʤ ʦʪ ʮʝʥʪʨʦʚ ʠʟʚʝʨʞʝʥʠʡ. 

ʇʨʦʙr ʩʥʝʛʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʧʝʧʣ r ʊʊʀ-50, 

ʦʪʦʙʨʘʥʳ ʜʚʘʞʜʳ - ʚ ʬʝʚʨʘʣʝ ʠ ʤʘʝ 2013 ʛ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʥʦʛʦ ʬʦʥʘ (ʉʬʤ) ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʚʫʣʢʘʥʦʚ ʦʧʨʦʙʦʚʘʥ çʯʠʩʪʳʡè 

ʩʥʝʛ, ʙʝʟ ʧʨʠʤʝʩʠ ʧʝʧʣʘ.  

ʊʘʣʳʝ ʚʦʜʳ ʠʟ ʩʥʝʞʥʳʭ ʧʨʦʙ ʬʠʣʴʪʨʦʚʘʣʠʩʴ 

ʥʘ ʪʨʝʢʦʚʦʡ ʤʝʤʙʨʘʥʝ ʩ ʨʘʟʤʝʨʦʤ ʧʦʨ 2 ʤʢʤ. 

ʉʦʜʝʨʞʘʥʠʷ ʈɿʕ ʚ ʪʘʣʳʭ ʚʦʜʘʭ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʤʝʪʦʜʦʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʠʥʜʫʢʪʠʚʥʦ-

ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ (ICP-MS) ʚ ɸʥʘʣʠʪʠʯʝʩʢʦʤ 

ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʦʤ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝ 

(ɸʉʀʎ) ɺʀʄʉ ʛ.ʄʦʩʢʚʘ ʥʘ ʧʨʠʙʦʨʝ Elan-

6100 ("Perkin Elmer",ʉʐɸ). 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ [5] ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʝʥʠʝ ʈɿʕ ʥʘ 

ʣʝʛʢʠʝ ʃʈɿʕ (La, Ce, Pr, Nd), ʩʨʝʜʥʠʝ ʉʈɿʕ 

(Sm, Tb, Eu, Dy) ʠ ʪʷʞʝʣʳʝ ʊʈɿʕ (Ho, Er, Yb, 

Lu), ʢʘʢ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʘʶʱʝʝ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʂ ʊʈɿʕ ʦʪʥʦʩʷʪ 

ʪʘʢʞʝ Sc ʠ Y. ʉʦʜʝʨʞʘʥʠʷ Sc ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ 

ʚʩʝʭ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙʘʭ ʩʥʝʛʘ ʦʢʘʟʘʣʦʩʴ ʥʠʞʝ 

ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ (ʇʆ) ICP-MS ʘʥʘʣʠʟʘ ʠ 

ʚ ʨʘʙʦʪʝ ʥʝ ʦʙʩʫʞʜʘʶʪʩʷ. ɺʢʣʶʯʝʥʠʝ Y ʚ 
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