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ʊʝʤʘ: ʇʘʣʝʦʝʢʦʣʦʛʽʷ ʂʨʝʡʜʷʥʦʛʦ ʧʝʨ̔ʦʜʘ (145 ï 65,5 ʤʣʥ.ʨ.ʪ.) 

 

ʉʪʨʘʪʠʛʨʘʬʽ̫  ʂʨʝʡʜʷʥʦʛʦ ʧʝʨʽʦʜʘ (ʟʘ Palaeos.com): 

 

ʇʝʨ̔ʦʜ: ɽʧʦʭʘ: ʗʨʫʩ: ʊʨʠʚʘʣʽʩʪʴ: 

ʇʘʣʝʦʛʝʥʦʚʠʡ ʇʘʣʝʦʮʝʥ ɼʘʥ̔ʡ (Danian)  65,5 ï 61,7 ʤʣʥ.ʨ.ʪ. 

 

ʂʨʝʡʜʷʥʠʡ 

ʇ̔ʟʥ̫ ʂʨʝʡʜʘ  

 

ʄʘʘʩʪʨʠʭʪ (Maastrichtian) 70,6 ï 65,5 ʤʣʥ.ʨ.ʪ. 

ʂʘʤʧʘʥʡ̔ (Campanian) 83,5 ï 70,6 ʤʣʥ.ʨ.ʪ. 

ɺʝʨʭ ̫ʂʨʝʡʜʘ ʉʘʥʪʦʥʡ̔ (Santonian)  85,8 ï 83,5 ʤʣʥ.ʨ.ʪ. 

ʂʦʥ̔ʘʮʠʡ (Coniacian)  89,3 ï 85,8 ʤʣʥ.ʨ.ʪ. 

ʊʫʨʦʥʡ̔ (Turonian)  93,5 ï 89,3 ʤʣʥ.ʨ.ʪ. 

ʎʝʥʦʤʘʥ (Cenomanian)  99,6 ï 93,5 ʤʣʥ.ʨ.ʪ. 

 

ʈʘʥʥ ̫ʂʨʝʡʜʘ 

ɸʣʴʙ (Albian)  112,0 ï 99,6 ʤʣʥ.ʨ.ʪ. 

ɸʧʪ (Aptian)  125,0 ï 112 ʤʣʥ.ʨ.ʪ. 

ɹʘʨʝʤʡ̔ (Barremian)  130,0 - 125 ʤʣʥ.ʨ.ʪ. 

ʍʘʫʪʝʨʚ̔̔ʡ (Hauterivian)  136,4 ï 130 ʤʣʥ.ʨ.ʪ. 

ɺʘʣʘʥʛʡ̔ (Valanginian)  140,2 ï 136,4 ʤʣʥ.ʨ.ʪ. 

ɹʝʨ̔ʘʩ̔ʡ (Berriasian)  145,5 ï 140,2 ʤʣʥ.ʨ.ʪ. 

ʖʨʩɹʢʠʡ  ʇ̔ʟʥʷ ʖʨʘ ʊ̔ʪʦʥ̔ʡ (Tithonian) 150,8 - 145,5 ʤʣʥ.ʨ.ʪ. 

 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʢʦʥʪʠʥʝʥʪʚ̔ 

 

ʅʘ ʧʦʯʘʪʢʫ ʂʨʝʡʜʷʥʦʛʦ ʧʝʨʽʦʜʘ ɭʚʨʘʟʽʷ ʚʽʜ'ʻʜʥʘʣʘʩ ɹʚʽʜ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ. ʇʨʠ 

ʮʴʦʤʫ ʧʦʯʘʣʘ ʬʦʨʤʫʚʘʪʠʩ ɹ ʧʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ ɸʪʣʘʥʪʠʯʥʦʛʦ ʦʢʝʘʥʫ. ʂʨʽʤ ʪʦʛʦ, ʟ'ʷʚʠʚʩʷ 

ʟʘʨʦʜʦʢ ʇʽʚʥʽʯʥʦʛʦ ʃʴʦʜʦʚʠʪʦʛʦ ʦʢʝʘʥʫ. NB! ʆʢʝʘʥʽʯʥʽ ʭʨʝʙʪʠ ʇʽʚʥʽʯʥʦʛʦ ʃʴʦʜʦʚʠʪʦʛʦ 

ʦʢʝʘʥʫ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʩʝʨʝʜʠʥʥʦ-ʦʢʝʘʥʽʯʥʦʛʦ ɸʪʣʘʥʪʠʯʥʦʛʦ ʭʨʝʙʪʘ. 

ɺ ʢʽʥʮʽ ʂʨʝʡʜʠ ʧʦʯʘʚʩʷ ɸʣʴʧʽʡʩʴʢʠʡ ʮʠʢʣ ʛʦʨʦʫʪʚʦʨʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʦʩʠʣʝʥʥʷ 

ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ ʟʝʤʥʦʾ ʢʦʨʠ ʧʨʠʩʢʦʨʠʣʦ ʨʦʟʢʨʠʪʪʷ ɸʪʣʘʥʪʠʯʥʦʛʦ, ɯʥʜʽʡʩʴʢʦʛʦ ʽ ʇʽʚʥʽʯʥʦʛʦ 

ʃɹ ʦʜʦʚʠʪʦʛʦ ʦʢʝʘʥʽʚ. ʅʘʧʨʠʢʽʥʮʽ ʂʨʝʡʜʠ ʰʝʣʴʬ ɸʬʨʠʢʠ ʟ'ʻʜʥʘʚʩʷ ʟ ʰʝʣʴʬʦʤ ɭʚʨʘʟʽʾ. ʇʨʠ 

ʮʴʦʤʫ ʧʦʯʘʣʦʩʷ ʧʽʜʥʷʪʪʷ ɸʣʴʧ. ʂʨʽʤ ʪʦʛʦ, ʚ ʂʨʝʡʜʷʥʦʤʫ ʧʝʨʽʦʜʽ ʧʦʯʘʚʩʷ ʧʽʜʡʦʤ ʂʨʠʤʩʴʢʠʭ 

ʛʽʨ, ʧʨʦʜʦʚʞʠʣʦʩ ɹʧʽʜʥʷʪʪʷ ɸʥʜ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ ʽ ʂʦʨʜʠʣʴʻʨ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ. 

________________________________________________________________________________ 
NB! ʎʽʢʘʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚ ʂʨʝʡʜʷʥʦʤʫ ʧʝʨʽʦʜʽ ʟ'ʷʚʠʣʠʩ ɹʤʦʨʩʴʢʽ ʯʝʨʝʧʘʭʠ ʽ ʨʠʙʠ-ʚʫʛʨʠ. 

ɺʚʘʞʘʶʪʴ, ʱʦ ʥʘʜʜʘʣʝʢʽ ʤʽʛʨʘʮʽʾ ʜʝʷʢʠʭ ʩʫʯʘʩʥʠʭ ʯʝʨʝʧʘʭ ʽ ʚʫʛʨʽʚ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʦʩʪʫʧʦʚʠʤ ʨʦʟʢʨʠʪʪʷʤ 

ʦʢʝʘʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʤʦʨʩʴʢʽ ʰʢʽʨʷʩʪʽ ʯʝʨʝʧʘʭʠ ʚʽʜ ʙʝʨʝʛʽʚ ɸʬʨʠʢʠ (ʟʘʭʽʜʥʝ ʫʟʙʝʨʝʞʞʷ ɻʘʙʦʥʫ) 

ʧʣʠʚʫʪʴ 7500 ʢʤ ʜʦ ʙʝʨʝʛʽʚ ʧʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ. 

________________________________________________________________________________ 

 

 
 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʢʦʥʪʠʥʝʥʪʚ̔ 90 ʤʣʥ.ʨ.ʪ. (ʩʝʨʝʜʥ ̫ʂʨʝʡʜʘ). 

(ʟʘ http://all-minerals.ru/wp-content/uploads/2012/01/LateCretaceousGlobal.jpg). 
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ʈʘʥʥɹʦ-ʂʨʝʡʜʷʥʠʡ ʽʥʪʝʥʩʠʚʥʠʡ ʚʫʣʢʘʥʟ̔ʤ ʚ ʊʠʭʦʤʫ ʦʢʝʘʥ.̔ ɺ ʨʘʥʥʽʡ ʂʨʝʡʜʽ ʤʘʣʦ 

ʤʽʩʮʝ ʥʘʜʧʦʪʫʞʥʝ ʚʠʚʝʨʞʝʥʥʷ ʚʫʣʢʘʥʽʯʥʠʭ ʣʘʚ ʚ ʊʠʭʦʤʫ ʦʢʝʘʥʽ (Greater Ontong Java Event). 

ɺʠʚʝʨʞʝʥʥʷ ʙʫʣʦ ʥʘʩʪʽʣʴʢʠ ʧʦʪʫʞʥʠʤ, ʱʦ ʡʦʛʦ ʧʨʦʜʫʢʪʠ ʤʦʛʣʠ ʙ ʧʦʢʨʠʪʠ 1% ʧʦʚʝʨʭʥʽ 

ɿʝʤʣʽ. ʇʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʜʘʥʝ ʚʠʚʝʨʞʝʥʥʷ ʙʫʣʦ ʩʧʨʦʚʦʢʦʚʘʥʝ ʧʦʟʘʟʝʤʥʠʤ ʟʽʪʢʥʝʥʥʷʤ ʟ 

ʢʦʩʤʽʯʥʠʤ ʪʽʣʦʤ. ʇʨʦʪʝ, Tejada M.L. ʟ ʢʦʣʝʛʘʤʠ (2012) ʧʦʢʘʟʘʣʠ, ʱʦ ʭʘʨʘʢʪʝʨ ʥʘʢʦʧʠʯʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʧʣʘʪʠʥʦʚʦʾ ʛʨʫʧʠ ʫ ʚʽʜʢʣʘʜʝʥʥʷʭ ʇʘʣʝʦ-ʊʝʪ̔ʩʘ, ʷʢʠʡ ʤʝʞʫʻ ʟ ʊʠʭʠʤ ʦʢʝʘʥʦʤ, ʥʝ 

ʧʽʜʪʚʝʨʜʞʫʻ ʧʦʟʘʟʝʤʥʫ ʤ̔ʧʘʢʪʥʫ ʛʽʧʦʪʝʟʫ ʨʘʥʥʴʦ-ʂʨʝʡʜʷʥʦʛʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʫʣʢʘʥʽʟʤʫ (ʟʘ 

Tejada et al., 2012). 

 
ʇʘʣʝʦʛʝʦʛʨʘʬʽʯʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽ ̫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʢʝʘʥʽʚ ʽ ʢʦʥʪʠʥʝʥʪʽʚ ʫ ʂʨʝʡʜʷʥʦʤʫ ʧʝʨʽʦʜʽ, 

ʧʨʠʙʣʠʟʥʦ 118,7 ʤʣʥ.ʨ.ʪ. ɼʽʣʷʥʢʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʚʝʨʞʝʥʥʷ ʚʫʣʢʘʥʽʯʥʠʭ ʣʘʚ ʚ ʊʠʭʦʤʫ ʦʢʝʘʥʽ (Greater 

Ontong Java Event) ʚʢʘʟʘʥʘ ʙʣʘʢʠʪʥʠʤ ʝʣʽʧʩʦʤ. ɼʝ: OJP, Ontong Java Plateau - ʧʣʘʪʦ ʆʥʪʦʥʛ ʗʚʘ; 

MAN, Manihiki Plateau - ʧʣʘʪʦ ʄʘʥʽʭʽʢʽ; HIK, Hikurangi Plateau - ʧʣʘʪʦ ʍʽʢʫʨʘʥʛʽ; PIG, Pigafetta basins 

- ʙʘʩʝʡʥʠ ʇʛ̔ʘʬʝʪʪʘ (ʟʘ Tejada et al., 2012). 
 

ɺʘʣʘʥʛʩʢɹʘ ʢʨʠʟʘ ʨʘʥʥʴʦ ʾ ʂʨʝʡʜʠ ʧʦʚ'ʷʟʘʥʘ ʟ ʤʘʩʦʚʘʥʠʤ ʚʠʚʝʨʞʝʥʥʷʤ 

ʙʘʟʘʣʴʪʦʚʠʭ ʤʘʛʤ ʚ ʪʨʘʧʦʚʡ̔ ʧʨʦʚʽʥʮʽʾ ʇʘʨʘʥʘ-ɽʪʝʥʜʝʢʘ ʚ ʭʦʜʽ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʢʦʣʫ 

ʇʘʥʛʝʾ. ɺʘʣʘʥʛʩʢɹʘ ʝʧʦʭʘ ʨʘʥʥʴʦ ʾ ʂʨʝʡʜʠ ʚʢʣʶʯʘʣʘ ʝʧʽʟʦʜ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʫʤʦʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʠʡ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʘ ʧʦʟʠʪʠʚʥʦ  ʁʝʢʩʢʫʨʩʽʻʡ ʽʟʦʪʦʧʽʚ 

ʚʫʛʣʝʮʶ-13 (ŭ
13

C). ʎʷ ʛʣʦʙʘʣʴʥʘ ʽʟʦʪʦʧʥʘ ʝʢʩʢʫʨʩʽʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʘʞʣʠʚʽ ʧʝʨʪʫʨʙʘʮʽʾ ʚ 

ʚʫʛʣʝʮʝʚʦʤʫ ʮʠʢʣʽ, ʷʢʽ ʽʤʦʚʽʨʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʫʣʢʘʥʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʽ ʬʦʨʤʫʚʘʥʥʷʤ ʚʝʣʠʢʦ ʾ

ʚʠʚʝʨʞʝʥʦʾ ʚʫʣʢʘʥʽʯʥʦʾ ʪʨʘʧʦʚʦ ʾʧʨʦʚʽʥʮʽʾ ʇʘʨʘʥʘ-ɽʪʝʥʜʝʢʘ (ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʫʯʘʩʥʦʾ ʇʽʚʜʝʥʥʦʾ 

ɸʤʝʨʠʢʠ ʽ ɸʬʨʠʢʠ) ʚ ʭʦʜʽ ʨʦʟʢʦʣʫ ʇʘʥʛʝʾ. ʆʜʥʘʢ, ʽʩʥʫʶʯ ̔ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʤʦʜʝʣ ̔

ʧʘʣʝʦʜʘʪʫʚʘʥʥʷ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʪʦʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʧʫʩʢʦʚʫ ʨʦʣʴ ʜʘʥʦʛʦ ʪʨʘʧʦʚʦʛʦ 

ʚʫʣʢʘʥʽʟʤʫ ʚ ʟʤʽʥʘʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ɺʘʣʘʥʛʽ.ʾ  

 

 

 
 

ʇʘʣʝʦʛʝʦʛʨʘʬʯ̔ʥʘ ʢʘʨʪʘ ʨʘʥʥʴʦ ʾʂʨʝʡʜʠ, ʥʘ ʷʢʽʡ ʚʢʘʟʘʥʦ ʤʽʩʮʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʠʚʝʨʞʝʥʦʾ ʤʘʛʤʘʪʠʯʥʦʾ ʪʨʘʧʦʚʦ ʾʧʨʦʚʽʥʮʽʾ 

ʇʘʨʘʥʘ-ɽʪʝʥʜʝʢʘ (ʪʝʨʠʪʦʨʽʷ ʩʫʯʘʩʥʦʾ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ ʽ 

ɸʬʨʠʢʠ) (ʟʘ Charbonnier et al., 2017). 

 
ɺʘʣʘʥʛʩʴʢʘ ʧʦʟʠʪʠʚʥʘ ʽʟʦʪʦʧʥʘ 

ʝʢʩʢʫʨʩʽʷ ʚʫʛʣʝʮʶ ʚ ʨʘʥʥʽʡ 

ʂʨʝʡʜʽ, ʚʽʜʦʤʘ ʷʢ ɺʝʡʩʝʨʪʩʴʢʘ 

ʧʦʜʽʷ ʘʙʦ ʝʧʽʟʦʜ (the "Weissert 

event or episode"), ʩʪʘʣʘʩʷ ʥʘ 

ʢʦʨʜʦʥʽ ʤʽʞ ʨʘʥʥʽʤ ʽ ʧʽʟʥʽʤ 

ɺʘʣʘʥʛʽʻʤ ʽ ʟʙʽʛʣʘʩʷ ʟʘ ʯʘʩʦʤ ʟ 

ʬʘʟʦʶ ʧʦʪʝʧʣʽʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʚʦʣʦʛʦʩʪʽ ʢʣʽʤʘʪʫ, ʘ ʪʘʢʦʞ ʟʽ 

ʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʝʚʦʣʶʮʽʾ 

ʤʦʨʩʴʢʦʛʦ ʧʣʘʥʢʪʦʥʫ ʽ ʟ 

ʧʽʜʪʦʧʣʝʥʥʷʤ ʪʨʦʧʽʯʥʠʭ ʽ 

ʩʫʙʪʨʦʧʽʯʥʠʭ ʤʦʨʩʴʢʠʭ 

ʤʽʣʢʦʚʦʜʥʠʭ ʢʘʨʙʦʥʘʪʥʠʭ 

ʝʢʦʩʠʩʪʝʤ. ɯʤʦʚʽʨʥʦʶ ʧʨʠʯʠʥʦʶ 

ʟʤʽʥ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ɺʘʣʘʥʛʽʾ - ʩʪʘʚ 

ʽʥʪʝʥʩʠʚʥʠʡ ʙʘʟʘʣʴʪʦʚʠʡ 

ʚʫʣʢʘʥʽʟʤ ʚ ʨʘʡʦʥʽ ʪʨʘʧʦʚʦʾ 

ʧʨʦʚʽʥʮʽʾ ʇʘʨʘʥʘ-ɽʪʝʥʜʝʢʘ. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Charbonnier%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28106091
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ʍʘʨʘʢʪʝʨʥʽ ʜʣʷ ʪʨʘʧʦʚʦ ʾʧʨʦʚʽʥʮʽʾ ʫʩʪʫʧʠ, 

ʩʬʦʨʤʦʚʘʥʽ ʧʦʪʦʢʘʤʠ ʙʘʟʘʣʴʪʽʚ ʚ ʨʘʡʦʥʽ 

ʤʘʛʤʘʪʠʯʥʦʾ ʧʨʦʚʽʥʮʽʾ ʇʘʨʘʥʘ, ɹʨʘʟʠʣʽʷ. 

ʆʩʪʘʥʥʽ ʚʫʣʢʘʥʽʯʥʽ ʚʠʣʠʚʠ ʚ ʪʨʘʧʦʚʡ̔ 

ʧʨʦʚʽʥʮʽʾ ʇʘʨʘʥʘ-ɽʪʝʥʜʝʢʘ ʚʽʜʙʫʣʠʩʷ 138 - 

128 ʤʣʥ.ʨ.ʪ. ʇʦʯʘʪʢʦʚʠʡ ʦʙʩʷʛ ʚʠʚʝʨʞʝʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ 2,3Ĭ10
6
 ʢʤį, ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ, 

ʟʥʠʱʝʥʦʾ ʣʘʚʦʚʠʤʠ ʧʦʪʦʢʘʤʠ, 1,5Ĭ10
6
 ʢʤĮ 

(ʮʠʪʦʚʘʥʦ ʟʘ https://ru.wikipedia.org/ wiki/). 

 

 

Charbonnier G. ʟ ʢʦʣʝʛʘʤʠ (2017) ʚ ʩʝʜʠʤʝʥʪʘʭ ʇʦʣʴʱʽ ʪʘ ʐʚʝʡʮʘʨʽʾ, ʱʦ ʜʘʪʫʶʪʴʩʷ 

ɺʘʣʘʥʛʽʤ̒, ʚ ʯʘʩʦʚʦʤʫ ʽʥʪʝʨʚʘʣʽ, ʷʢʠʡ ʜʝʱʦ ʧʝʨʝʜʫʚʘʚ ʧʦʯʘʪʢʫ ʧʦʟʠʪʠʚʥʦʾ ʽʟʦʪʦʧʥʦʾ 

ʝʢʩʢʫʨʩʽʾ ʚʫʛʣʝʮʶ-13, ʚʠʷʚʠʣʠ ʟʥʘʯʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʨʪʫʪʽ. ɼʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʚʠʷʚʣʝʥʘ 

ʚ ʩʝʜʠʤʝʥʪʘʭ ʨʪʫʪʥʘ ʘʥʦʤʘʣʽʷ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʛʘʟʘʮʽʾ ʚʠʚʝʨʞʝʥʠʭ ʚʫʣʢʘʥʽʯʥʠʭ ʤʘʩ, ʚ ʭʦʜʽ 

ʷʢʦʾ ʜʦ ʘʪʤʦʩʬʝʨʠ ʧʦʪʨʘʧʠʣʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʨʪʫʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʤʘʛʤʘʪʠʯʥʝ ʚʠʚʝʨʞʝʥʥʷ, ʷʢʝ ʩʬʦʨʤʫʚʘʣʦ ʪʨʘʧʦʚʫ ʧʨʦʚʽʥʮʽʶ ʇʘʨʘʥʘ-ɽʪʝʥʜʝʢʘ, 

ʟʘʧʫʩʪʠʣʦ ʧʝʨʪʫʨʙʘʮʽʾ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ɺʘʣʘʥʛʽ ʾ(Charbonnier et al., 2017). 

 

ʅʘʡʧʦʪʫʞʥʽʰʽ ʚʠʚʝʨʞʝʥʥʷ ʚ ʤʘʛʤʘʪʠʯʥʽʡ ʪʨʘʧʦʚʡ̔ ʧʨʦʚʽʥʮʽʾ ʇʘʨʘʥʘ-ɽʪʝʥʜʝʢʘ 

(ʨʘʥʥʷ ʂʨʝʡʜʘ, 133 ʤʣʥ.ʨ.ʪ.) ʥʝ ʧʨʠʟʚʝʣʠ ʜʦ ʤʘʩʦʚʠʭ ʚʠʤʠʨʘʥʴ ʙʽʦʪʠ ʥʘ ɿʝʤʣʽ. ʇʦʜʽʾ 

ʪʨʘʧʦʚʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʙʘʟʘʣʴʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʫ ʧʦʚ'ʷʟʫʶʪʴ ʟ ʤʘʩʦʚʠʤʠ ʚʠʤʠʨʘʥʥʷʤʠ 

ʙʽʦʪʠ. ʆʜʥʘʢ, ʥʘʡʧʦʪʫʞʥʽʰʽ ʚʠʚʝʨʞʝʥʥʷ ʥʘʟʝʤʥʠʭ ʙʘʟʘʣʴʪʦʚʠʭ ʤʘʛʤ ʚ ʭʦʜʽ ʚʫʣʢʘʥʽʟʤʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʤʘʛʤʘʪʠʯʥʦʾ ʧʨʦʚʽʥʮʽʾ ʇʘʨʘʥʘ-ɽʪʝʥʜʝʢʘ - ʥʝ ʧʨʠʟʚʝʣʠ ʜʦ ʤʘʩʦʚʠʭ ʚʠʤʠʨʘʥʴ ʙʽʦʪʠ, 

ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʚʠʚʝʨʞʝʥʠʭ ʤʘʛʤ (2,3 ʤʣʥ.ʢʤ
3
) ʧʝʨʝʚʠʱʫʚʘʣʘ ʪʘʢʫ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʎʝʥʪʨʘʣʴʥʦʾ ɸʪʣʘʥʪʠʯʥʦʾ ʤʘʛʤʘʪʠʯʥʦʾ ʧʨʦʚʽʥʮʽʾ (2,0 ʤʣʥ.ʢʤ
3
), ʚʠʚʝʨʞʝʥʥʷ ʚ 

ʷʢʽʡ ʧʦʚ'ʷʟʫʶʪʴ ʟ ʪʝʨʤʽʥʘʣʴʥʠʤ ʊʨʽʘʩʦʚʠʤ ʤʘʩʦʚʠʤ ʚʠʤʠʨʘʥʥʷʤ ʙʽʦʪʠ ʘʙʦ ʜʣʷ ɼʝʢʘʥʩʴʢʠʭ 

ʪʨʘʧʚ̔ (1,5 ʤʣʥ.ʢʤ
3
), ʬʦʨʤʫʚʘʥʥʷ ʷʢʠʭ ʧʦʚ'ʷʟʫʶʪʴ ʟ ʪʝʨʤʽʥʘʣʴʥʠʤ ʂʨʝʡʜʷʥʠʤ ʚʠʤʠʨʘʥʥʷʤ 

ʙʽʦʪʠ. ʊʘʢʫ ʞ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʫʣʢʘʥʽʯʥʠʭ ʚʠʚʝʨʞʝʥʴ ʽ ʩʪʫʧʝʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ 

ʝʢʦʩʠʩʪʝʤʠ ʤʦʞʥʘ ʧʨʦʩʪʝʞʠʪʠ ʥʘ ʧʨʠʢʣʘʜʽ ɽʤʝʡʰʝʥʩʢɹʠʭ ʪʨʘʧʚ̔: ʚ ʭʦʜʽ ʬʦʨʤʫʚʘʥʥʷ ʜʘʥʦʾ 

ʪʨʘʧʦʚʦ ʾʩʠʩʪʝʤʠ ʚ ʧʽʟʥʽʡ ʇʝʨʤʽ ʦʙʩʷʛ ʚʠʚʝʨʞʝʥʦʛʦ ʤʘʛʤʘʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʢʣʘʚ ʚʩʴʦʛʦ 

ʙʣʠʟʴʢʦ 1 ʤʣʥ.ʢʤ
3
, ʪʦʜʽ ʷʢ ʮʷ ʧʦʜʽʷ ʟʘ ʯʘʩʦʤ ʟʙʽʛʣʘʩʷ ʟ ʦʜʥʠʤ ʟ ʥʘʡʤʘʩʦʚʽʰʠʭ ʚʠʤʠʨʘʥʴ ʙʽʦʪʠ 

(ʜʠʚ. ʨʠʩ). ɹʽʣʴʰ ʪʦʛʦ, ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʪʫʞʥʽʰʠʭ ʚ ʌʘʥʝʨʦʟʦ ʾʧʦʜʽʡ ʥʘʟʝʤʥʦʛʦ ʪʨʘʧʦʚʦʛʦ 

ʚʫʣʢʘʥʽʟʤʫ ʩʪʘʣʠ ʚʠʚʝʨʞʝʥʥʷ, ʱʦ ʜʘʪʫʶʪʴʩʷ 32,5 ʤʣʥ.ʨ.ʪ. ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ 

ʉʐɸ (ʂʦʣʦʨʘʜʦ, ʅʝʚʘʜʘ, ʖʪʘ, ʅʴʶ ʄʝʢʩʠʢʦ) - ʪ.ʟʚ. ʩʝʨʝʜʥʴʦ-ʊʨʝʪʠʥʥʠʡ ʽʛʥʽʤʙʨʠʪʦʚʠʡ 

ʩʧʘʣʘʭ. ɺ ʭʦʜʽ ʮʠʭ ʧʦʜʽʡ ʥʘ ʪʝʨʠʪʦʨʽʶ ʉʐɸ ʙʫʣʦ ʚʠʚʝʨʞʝʥʦ ʙʣʠʟʴʢʦ 5,5 ʤʣʥ.ʢʤ
3
 ʤʘʛʤ, ʱʦ 

ʧʝʨʝʚʠʱʫʻ ʦʙʩʷʛ ʙʘʟʘʣʴʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʫ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʉʠʙʽʨʩʴʢʠʭ ʪʨʘʧ̔ʚ (4 ʤʣʥ.ʢʤ
3
), 

ʷʢʽ ʩʧʨʦʚʦʢʫʚʘʣʠ ʪʝʨʤʽʥʘʣʴʥʝ ʇʝʨʤʩʴʢʝ ʚʠʤʠʨʘʥʥʷ ʙʽʦʪʠ. ʆʜʥʘʢ, ʇʘʣʝʦʛʝʥʦʚʽ ʚʫʣʢʘʥʽʯʥʽ 

ʧʦʜʽʾ 32,5 ʤʣʥ.ʨ.ʪ. ʥʝ ʧʦʚ'ʷʟʫʶʪʴ ʟ ʤʘʩʦʚʠʤʠ ʚʠʤʠʨʘʥʥʷ ʙʽʦʪʠ ʚ ʜʘʥʫ ʝʧʦʭʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʥʘʷʚʥʠʭ ʜʘʥʠʭ ʧʦʩʪʘʚʠʚ ʧʽʜ ʩʫʤʥʽʚ ʧʨʘʚʦʤʽʨʥʽʩʪʴ ʚʠʩʥʦʚʢʽʚ ʧʨʦ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚ ̔ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʧʦʜʽʷʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʨʘʧʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʫ ʽ 

ʤʘʩʦʚʠʤʠ ʚʠʤʠʨʘʥʥʷʤʠ ʙʽʦʪʠ ʥʘ ɿʝʤʣʽ. 

ɸʣʝ, ʥʝʱʦʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʥʘʯʥʫ ʨʦʣʴ ʚ ʥʝʩʧʨʠʷʪʣʠʚʽʡ ʜʽʾ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʠʚʝʨʞʝʥʠʭ ʤʘʛʤ ʥʘ ʙʽʦʪʫ ʤʘʻ ʪʝ, ʯʝʨʝʟ ʷʢʫ ʟʘ ʚʽʢʦʤ ʣʽʪʦʩʬʝʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʠʚʝʨʞʝʥʥʷ ʤʘʥʪʽʡʥʦʛʦ ʧʣʶʤʫ: ʣʠʰʝ ʚʠʚʝʨʞʝʥʥʷ ʯʝʨʝʟ ʜʘʚʥʶ ʘʨʭʝʡʩʴʢʫ ʣʽʪʦʩʬʝʨʫ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʥʘʜʟʚʠʯʘʡʥʦ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ,  ʷʢʽ ʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʤʘʩʦʚʦʛʦ 

ʚʠʤʠʨʘʥʥʷ ʙʽʦʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʜʧʦʪʫʞʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʠʚʝʨʞʝʥʥʷ ʚ ʤʘʛʤʘʪʠʯʥʽʡ 

ʧʨʦʚʽʥʮʽʾ ʇʘʨʘʥʘ-ɽʪʝʥʜʝʢʘ ʥʝ ʩʧʨʠʯʠʥʠʣʠ ʤʘʩʦʚʦʛʦ ʚʠʤʠʨʘʥʥʷ ʙʽʦʪʠ, ʦʩʢʽʣʴʢʠ ʤʘʥʪʽʡʥʠʡ 

https://ru.wikipedia.org/%20wiki/
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4 

ʧʣʶʤ ʚʠʚʝʨʛʘʚʩʷ ʯʝʨʝʟ ʙʽʣʴʰ ʤʦʣʦʜʫ ʣʽʪʦʩʬʝʨʫ, ʨʦʟʧʣʘʚʣʝʥʥʷ ʷʢʦʾ ʥʝ ʜʘʻ ʥʘʩʪʽʣʴʢʠ ʪʦʢʩʠʯʥʽ 

ʨʝʯʦʚʠʥʠ, ʷʢ ʨʦʟʧʣʘʚʣʝʥʥʷ ʜʨʝʚʥʴʦʾ ʘʨʭʝʡʩʴʢʦʾ ʣʽʪʦʩʬʝʨʠ. 

 

 

ʂʦʨʝʣʷʮʽʷ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʤʘʩʦʚʦʛʦ ʚʠʤʠʨʘʥʥʷ ʙʽʦʪʠ (ʣʽʚʘ ʰʢʘʣʘ ʥʘ ʩʭʝʤʽ) ʽ ʪʠʧʦʤ ʣʽʪʦʩʬʝʨʠ 

(ʢʦʣʴʦʨʦʚʘ ʰʢʘʣʘ ʥʘ ʩʭʝʤʽ), ʯʝʨʝʟ ʷʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʭ ʤʘʥʪʽʡʥʦʛʦ ʧʣʶʤʫ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʤʘʩʦʚʽʩʪʴ ʚʠʤʠʨʘʥʥʷ ʙʽʦʪʠ ʟʘʣʝʞʠʪʴ ʥʝ ʚʽʜ ʦʙʩʷʛʫ ʚʠʚʝʨʞʝʥʠʭ ʤʘʛʤʘʪʠʯʥʠʭ ʤʘʩ (ʧʨʘʚʘ 

ʰʢʘʣʘ ʥʘ ʩʭʝʤʽ), ʘ ʚʽʜ ʪʦʛʦ, ʯʝʨʝʟ ʷʢʠʡ ʪʠʧ ʣʽʪʦʩʬʝʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʡʦʤ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʘʥʪʽʡʥʦʛʦ 

ʧʣʶʤʫ (ʟʘ Guex et al., 2016). 
 

ʐʚʠʜʢʘ ʟʤʽʥʘ ʧʦʣʦʞʝʥʥʷ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ (ʪ.ʟ. ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʩʪʠʥʥʦʾ 

ʧʦʣʷʨʥʦʩʪʽ, True Polar Wander) ʥʘʧʨʠʢʽʥʮʽ ʨʘʥʥʴʦʾ ʂʨʝʡʜʠ. ɺʝʣʠʢʽ ʟʘ ʘʤʧʣʽʪʫʜʦʶ 

(ʜʝʩʷʪʢʠ ʛʨʘʜʫʩʽʚ) ʽ ʚʽʜʥʦʩʥʦ ʰʚʠʜʢʽ ʟʘ ʯʘʩʦʤ (10 - 100 ʤʣʥ. ʨʦʢʽʚ) ʟʤʽʥʠ ʧʦʣʦʞʝʥʥʷ ʦʩʽ 

ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ ʥʘʟʠʚʘʶʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʽʩʪʠʥʥʦʾ ʧʦʣʷʨʥʦʾ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ (ʪ.ʟʚ. 

True Polar Wander). ʊʘʢʽ ʟʤʽʥʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʚ'ʷʟʫʶʪʴ ʟ 

ʬʦʨʤʫʚʘʥʥʷʤ ʩʫʧʝʨʤʘʪʝʨʠʢʽʚ ʽ ʟʤʽʥʦʶ ʨʦʟʧʦʜʽʣʫ ʤʘʩʠ ʢʦʥʪʠʥʝʥʪʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ. 

ʅʘʧʨʠʢʽʥʮʽ ʨʘʥʥʴʦʾ ʂʨʝʡʜʠ ʚʽʜʙʫʣʘʩʴ ʰʚʠʜʢʘ ʟʤʽʥʘ ʧʦʣʦʞʝʥʥʷ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ ʥʘ 8 

ʛʨʘʜʫʩʽʚ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ (ʟʘ Creveling et al., 2012). 
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ɿʤʽʥʠ ʧʦʣʦʞʝʥʥʷ ʽʩʪʠʥʥʦʾ ʧʦʣʷʨʥʦʾ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ ʚ ʄʝʟʦʟʦʡʩʴʢʫ ʝʨʫ, ʚʩʪʘʥʦʚʣʝʥʽ ʟʘ 

ʧʘʣʝʦʤʘʛʥʽʪʥʠʤʠ ʜʘʥʠʤʠ (ʟʘ Creveling et al., 2012). 

 

 
ʌʦʨʤʫʚʘʥʥʷ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʽʚ, ʾʭ ʨʦʟʢʦʣ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʩʪʠʥʥʦʾ ʧʦʣʷʨʥʦʾ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ (ʪ.ʟʚ. 

True Polar Wander). ɼʝ: Nuna - ʅʫʥʘ, Rodinia - ʈʦʜʠʥʽ̫ , Gondwana - ɻʦʥʜʚʘʥʘ, Pangaea - ʇʘʥʛʝʷ; ʧʦ ʦʩʽ 

ʆʍ - ʛʝʦʣʦʛʽʯʥʠʡ ʯʘʩ, ʤʣʥ.ʨ.ʪ.; ʧʦ ʦʩʽ ʆʋ - ʛʨʘʜʫʩʠ ʟʤʽʥʠ ʧʦʣʦʞʝʥʥʷ ʽʩʪʠʥʥʦʾ ʧʦʣʷʨʥʦʾ ʦʩʽ ʦʙʝʨʪʘʥʥʷ 

ɿʝʤʣʽ. ʇʦʜʽʾ ʟʤʽʥʠ ʧʦʣʦʞʝʥʥʷ ʽʩʪʠʥʥʦʾ ʧʦʣʷʨʥʦʾ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ ʚʢʘʟʘʥʽ ʩʽʨʠʤʠ ʧʨʷʤʦʢʫʪʥʠʢʘʤʠ: 

ʷʢʱʦ ʧʨʷʤʦʢʫʪʥʠʢ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚʠʱʝ ʥʫʣʴʦʚʦʛʦ ʛʨʘʜʫʩʘ - ʪʦ ʧʦʚʦʨʦʪ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʚʽʜʙʫʚʩʷ ʟʘ 

ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ, ʘ ʷʢʱʦ ʥʠʞʯʝ ʥʫʣʷ - ʪʦ ʧʦʚʦʨʦʪ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʩʪʘʚʩʷ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ 

ʩʪʨʽʣʢʠ (ʟʘ Creveling et al., 2012) . 

 

ʐʚʠʜʢʠʡ ʨʫʭ ɯʥʜ̔ʡʩɹʢʦʾ ʧʣʠʪʠ ʥʘ ʧʽʚʥʽʯ. ʇʽʟʥʷ ʂʨʝʡʜʘ. ʈʦʟʧʘʜ ʩʫʧʝʨʤʘʪʝʨʠʢʘ 

ɻʦʥʜʚʘʥʠ ʥʘ ɸʬʨʠʢʫ, ɸʥʪʘʨʢʪʠʜʫ, ɸʚʩʪʨʘʣʽʶ ʪʘ ɯʥʜʽʶ ʧʨʠʙʣʠʟʥʦ 140 ʤʣʥ.ʨ.ʪ. ʽ ʚʽʜʧʦʚʽʜʥʝ 

ʨʦʟʢʨʠʪʪʷ ɯʥʜʽʡʩʴʢʦʛʦ ʦʢʝʘʥʫ ʙʫʣʦ ʩʧʨʦʚʦʢʦʚʘʥʦ ʚʠʚʝʨʞʝʥʥʷʤ ʤʘʥʪʽʡʥʦʛʦ ʧʣʶʤʫ. 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʧʘʣʝʦʤʘʛʥʽʪʥʠʭ ʜʘʥʠʭ, 

ʧʨʦʚʝʜʝʥʘ Kumar P. ʟ ʢʦʣʝʛʘʤʠ (2007), ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ɯʥʜʽʡʩʴʢʘ ʧʣʠʪʘ ʚ ʧʽʟʥʽʡ ʂʨʝʡʜʽ 

ʧʽʩʣʷ ʨʦʟʢʦʣʫ ɻʦʥʜʚʘʥʠ ʨʫʭʘʣʘʩ ɹʟ ʜʫʞʝ ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ (18 - 20 ʩʤ ʚ ʨʽʢ) ʽ ʩʧʦʚʽʣʴʥʠʣʘ 

ʩʚʽʡ ʨʫʭ ʜʦ 5 ʩʤ ʚ ʨʽʢ ʧʽʩʣʷ ʢʦʣʽʟʽʾ ʟ ɸʟʽʻʶ ʧʨʠʙʣʠʟʥʦ 50 ʤʣʥ.ʨ.ʪ. ɸʚʩʪʨʘʣʽʡʩʴʢʘ ʽ 

ɸʬʨʠʢʘʥʩʴʢʘ ʧʣʠʪʠ ʧʝʨʝʤʽʩʪʠʣʠʩ ɹʥʘ ʟʥʘʯʥʦ ʤʝʥʰʫ ʚʽʜʩʪʘʥʴ ʽ ʨʫʭʘʣʠʩ ɹʟʽ ʟʥʘʯʥʦ ʤʝʥʰʦʶ 

ʰʚʠʜʢʽʩʪʶ (2 - 4 ʩʤ ʥʘ ʨʽʢ). ɸʥʪʘʨʢʪʠʜʘ ʟʘʣʠʰʘʣʘʩ ɹʚʽʜʥʦʩʥʦ ʩʪʘʮʽʦʥʘʨʥʦ.ʁ ɼʫʞʝ ʚʠʩʦʢʘ 

ʤʦʙʽʣʴʥʽʩʪʴ ɯʥʜʽʾ ʨʦʙʠʪʴ ʾʾ ʫʥʽʢʘʣʴʥʦʶ ʩʝʨʝʜ ʽʥʰʠʭ ʬʨʘʛʤʝʥʪʽʚ ɻʦʥʜʚʘʥʠ. ɸʚʪʦʨʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʧʫʩʪʠʣʠ, ʱʦ ʧʽʩʣʷ ʨʦʟʢʦʣʫ ɻʦʥʜʚʘʥʠ ʤʘʥʪʽʡʥʠʤ ʧʣʶʤʦʤ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʧʣʠʪ ʚʧʣʠʥʫʣʘ ʩʪʫʧʽʥʴ ʧʦʰʠʨʝʥʥʷ ʢʦʨʝʥʽʚ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ʚ ʘʩʪʝʥʦʩʬʝʨʫ. Kumar P. ʟ 

ʢʦʣʝʛʘʤʠ (2007) ʦʮʽʥʠʣʠ ʪʦʚʱʠʥʫ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ʨʽʟʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ɻʦʥʜʚʘʥʠ ʚ ʨʘʡʦʥʽ 

ɯʥʜʽʡʩʴʢʦʛʦ ʦʢʝʘʥʫ ʽ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʥʘʡʪʦʥʰʘ ʣʽʪʦʩʬʝʨʘ - ʫ ɯʥʜʽʾ: ʣʽʪʦʩʬʝʨʥʽ ʢʦʨʽʥʥʷ 

ʇʽʚʜʝʥʥʦʾ ɸʬʨʠʢʠ, ɸʚʩʪʨʘʣʽʾ ʽ ɸʥʪʘʨʢʪʠʜʠ ʜʦʩʷʛʘʶʪʴ 180 - 300 ʢʤ ʚ ʛʣʠʙʠʥʫ, ʪʦʜʽ ʷʢ 

ɯʥʜʽʡʩʴʢʘ ʣʽʪʦʩʬʝʨʘ ʧʦʰʠʨʶʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʛʣʠʙʠʥʫ 100 ʢʤ (ʟʘ Kumar et al., 2007). 

 

ɺʽʜʜʽʣʝʥʥʷ ʄʘʜʘʛʘʩʢʘʨʫ ʚʽʜ ɻʦʥʜʚʘʥʳ. ʌʦʨʤʫʚʘʥʥʷ ʝʥʜʝʤ̔ʯʥʠʭ ʬʣʦʨ  ̔ʬʘʫʥ. 

ʇʽʟʥʷ ʂʨʝʡʜʘ. Noonan B.P. ʽ Chippindale P.T. (2006) ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʝʚʦʣʶʮʽʡʥʘ ʽʩʪʦʨʽʷ 

ʄʘʜʘʛʘʩʢʘʨʩʴʢʠʭ ʭʨʝʙʝʪʥʠʭ (ʟʤʽʡ, ʯʝʨʝʧʘʭ, ʷʱʽʨʦʢ) ʬʦʨʤʫʚʘʣʘʩʴ ʚ ʫʤʦʚʘʭ ʽʟʦʣʷʮʽʾ ʦʩʪʨʦʚʘ 

ʄʘʜʘʛʘʩʢʘʨ ʚʽʜ ɻʦʥʜʚʘʥʠ ʧʨʠʙʣʠʟʥʦ 80 ʤʣʥ.ʨ.ʪ. ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʢʦʣʫ ʩʫʧʝʨʤʘʪʝʨʠʢʘ ʇʘʥʛʝʾ 

(ʟʘ Noonan & Chippindale, 2006). 



6 

 

ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʽ ʨʽʚʝʥʴ ʤʦʨʷ ʚ ʂʨʝʡʜʷʥʦʤʫ ʧʝʨʽʦʜʽ 

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʚ ʂʨʝʡʜʽ. ʅʘ ʧʦʯʘʪʢʫ ʂʨʝʡʜʠ - ʙʫʣʦ 

ʩʫʭʦ ʽ ʭʦʣʦʜʥʦ. ɺ ʧʨʠʧʦʣʷʨʥʠʭ ʨʘʡʦʥʘʭ ʪʝʤʧʝʨʘʪʫʨʘ ʟʥʠʞʫʚʘʣʘʩ ɹʜʦ +5
0
ʉ +7

0
ʉ, ʽʥʦʜʽ ʡʰʦʚ 

ʩʥʽʛ. ʆʜʥʘʢ, ʧʦʢʨʠʚʥʝ ʟʣʝʜʝʥʽʥʥʷ ʥʝ ʬʦʨʤʫʚʘʣʦʩʴ. ʋ ʩʝʨʝʜʠʥʽ ʂʨʝʡʜʠ - ʩʠʣʴʥʦ ʧʦʪʝʧʣʽʣʦ. 

ʉʧʦʩʪʝʨʽʛʘʚʩʷ ʪʘʢ ʟʚʘʥʠʡ ʂʨʝʡʜʷʥʠʡ ʪʝʨʤʘʣʴʥʠʡ ʤʘʢʩʠʤʫʤ. ʏʘʩ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ 

ʩʧʽʚʧʘʚ ʟʽ ʟʥʘʯʥʠʤ ʟʥʠʞʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʘʨʥʠʢʦʚʠʡ ʝʬʝʢʪ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʩʝʨʝʜʥʴʦ-ʂʨʝʡʜʷʥʝ ʟʥʘʯʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ɺʚʘʞʘʶʪʴ, ʱʦ ʧʦʪʝʧʣʽʥʥʷ ʙʫʣʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʦʩʪʦʤ ʥʘʧʨʫʛ 

ʩʪʠʩʥʝʥʥʷ ʚ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ. *NB! ʊʝʨʤʘʣʴʥʠʡ ʤʘʢʩʠʤʫʤ ʂʨʝʡʜʠ ʩʧʽʚʧʘʜʘʻ ʟ ʧʽʢʦʤ 

ʢʣʽʤʘʪʠʯʥʦʛʦ ʤʘʢʨʦʮʠʢʣʘ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʯʝʨʛʦʚʠʤ ʧʨʦʭʦʜʞʝʥʥʷʤ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ ʯʝʨʝʟ 

ʜʠʩʢ ɻʘʣʘʢʪʠʢʠ. ʇʦʪʽʤ ʧʦʯʘʚʩʷ ɸʣʴʧʽʡʩʴʢʠʡ ʮʠʢʣ ʛʦʨʦʫʪʚʦʨʝʥʥʷ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʧʽʜʥʷʪʪʷ 

ʛʽʨʩʴʢʠʭ ʩʠʩʪʝʤ, ʜʦ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛ ʩʪʠʩʢʘʥʥʷ ʚ ʟʝʤʥʽʡ ʢʦʨʽ ʽ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘ ʤʝʞʽ ʂʨʝʡʜʠ-ʇʘʣʝʦʛʝʥʫ ʯʝʨʝʟ ʧʘʜʽʥʥʷ 

ʘʩʪʝʨʦʾʜʘ ʨʦʟʧʦʯʘʣʘʩʴ ʘʩʪʝʨʦʾʜʥʘ ʟʠʤʘ ï ʢʦʨʦʪʢʦʯʘʩʥʝ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʯʝʨʝʟ ʟʘʧʠʣʝʥʥʷ ʘʪʤʦʩʬʝʨʠ. 

 

 
ɿʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʠʩʥʶ ʽ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʩʝʨʝʜʥʽ ʛʣʦʙʘʣʴʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʨʽʚʝʥʴ ʚʦʜʠ ʚ ʦʢʝʘʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʩʫʯʘʩʥʠʤ ʟʘ ʦʩʪʘʥʥʽ 540 ʤʣʥ. ʨʦʢʽʚ (ʟʘ Benton, 2010). 

 

ɺ ʂʨʝʡʜʽ ʯʝʨʝʟ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʦʨʷ (ʚʽʜ +50 ʤ ʥʘ ʧʦʯʘʪʢʫ ʂʨʝʡʜʠ ʜʦ +250 ʤ ʚ ʧʽʟʥʽʡ 

ʂʨʝʡʜʽ) ʟʥʘʯʥʽ ʧʣʦʱʽ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ, ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ, ɸʬʨʠʢʠ, ɭʚʨʦʧʠ ʽ ɸʟʽʾ ʙʫʣʠ 

ʚʢʨʠʪʽ ʤʽʣʢʦʚʦʜʥʠʤʠ ʤʦʨʷʤʠ ʟ ʘʨʭʽʧʝʣʘʛʘʤʠ ʦʩʪʨʦʚʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʢʦʥʪʠʥʝʥʪʘʭ ʚ 

ʂʨʝʡʜʷʥʦʤʫ ʧʝʨʽʦʜʽ ʢʣʽʤʘʪ ʙʫʚ ʜʫʞʝ ʧʦʩʫʰʣʠʚʠʤ (ʧʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʭʘʨʘʢʪʝʨ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ 

ʥʘ ʢʦʥʪʠʥʝʥʪʘʭ) ï ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʦʟʢʦʣ ʇʘʥʛʝʾ ʽ ʜʫʞʝ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʦʨʷ. 

ʇʨʠʯʠʥʦʶ ʂʨʝʡʜʷʥʠʭ ʧʦʩʫʭ ʙʫʣʘ ʚʽʜʩʫʪʥʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʝʨʝʥʦʩʫ ʚʦʣʦʛʠʭ 

ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ ʚʥʘʩʣʽʜʦʢ ʦʜʥʘʢʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʚʩʽʡ ɿʝʤʣʽ. ʂʨʽʤ ʪʦʛʦ, ʘʪʤʦʩʬʝʨʥʫ 
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ʮʠʨʢʫʣʷʮʽʶ ʧʦʨʫʰʫʚʘʣʠ ʛʽʨʩʴʢʽ ʭʨʝʙʪʠ, ʱʦ ʩʷʛʣʠ ʟʥʘʯʥʠʭ ʚʠʩʦʪ ʧʨʦʪʷʛʦʤ ʂʨʝʡʜʠ (ɸʥʜʠ, 

ʂʦʨʜʠʣʴʻʨʠ ʪʘ ʽʥ). 

ɺ ʮʝʡ ʞʝ ʯʘʩ ʨʝʻʩʪʨʫʶʪʴʩʷ ʧʝʨʽʦʜʠʯʥʽ ʛʽʧʦʢʩʽʾ ʚ ʦʢʝʘʥʽ. ʇʨʠʯʠʥʦʶ ʦʢʝʘʥʽʯʥʠʭ 

ʛʽʧʦʢʩʽʡ ʙʫʣʘ ʚʽʜʩʫʪʥʽʩʪʴ ʮʠʨʢʫʣʷʮʽʾ ʚʦʜʥʠʭ ʤʘʩ ʯʝʨʝʟ ʦʜʥʘʢʦʚ ̔ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʧʦ ʚʩʽʡ 

ɿʝʤʣʽ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʪʨʦʚʠʭ ʽ ʛʨʘʜʽʻʥʪʥʠʭ ʪʝʯʽʡ ʚ ʦʢʝʘʥʽ. 

 

ɯʩʥʫʚʘʥʥʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʧʦʢʨʠʚʥʠʭ ʣʴʦʜʦʚʠʢʽʚ ʚ ʩʝʨʝʜʥʽʭ ʰʠʨʦʪʘʭ (ʽʟʦʪʦʧʥʽ 

ʜʘʥʽ) ʚ ʨʘʥʥ̔ʡ ʂʨʝʡʜ.̔ ɿʛ̔ʜʥʦ ʟ ʨʷʜʦʤ ʜʦʩʣʽʜʞʝʥ,ɹ ʚ ʨʘʥʥʽʡ ʂʨʝʡʜʽ ʥʝʚʝʣʠʢʽ ʢʨʠʞʘʥʽ ʰʘʧʢʠ 

ʙʫʣʠ ʧʨʠʩʫʪʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʚ ʥʝʧʦʣʷʨʥʠʭ ʨʝʛʽʦʥʘʭ. Yang W.B. ʟ ʢʦʣʝʛʘʤʠ (2013) ʫ 

ʚʽʜʢʣʘʜʝʥʥʷʭ ʨʘʥʥʴʦ ʾʂʨʝʡʜʠ (ɸʧʪʩɹʢʘ ʝʧʦʭʘ) ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʂʠʪʘʶ ʚʠʷʚʠʣʠ 

ʜʫʞʝ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʽʟʦʪʦʧʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʢʠʩʥʶ (ŭ
18
O): ʚʽʜ -18,12 ă ʜʦ -

13,19 ă, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʨʠʚʥʠʭ ʣʴʦʜʦʚʠʢʽʚ ʥʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʚ 

ʨʘʥʥʽʡ ʂʨʝʡʜʽ (ʟʘ Yang et al., 2013). 

 

 

 
 

 

 

 

 

 
ʇʘʣʝʦʛʝʦʛʨʘʬʽʯʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʤʽʩʮʷ ʜʦʩʣʽʜʞʝʥʥʷ (Baerzhe) ʽʟʦʪʦʧʥʦʛʦ ʩʢʣʘʜʫ 

ʚʽʜʢʣʘʜʝʥʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʂʠʪʘʶ 

ʚ ʨʘʥʥʽʡ ʂʨʝʡʜʽ (ɸʧʪʩʴʢʘ ʝʧʦʭʘ). ʇʫʥʢʪʠʨʥʦʶ 

ʣʽʥʽʻʶ ʚʢʘʟʘʥʦ ʤʦʞʣʠʚʠʡ ʨʘʜʽʫʩ ʧʦʰʠʨʝʥʥʷ 

ʧʦʢʨʠʚʥʦʛʦ ʟʣʝʜʝʥʽʥʥʷ (ʟʘ Yang et al., 2013). 
 

 

 

ʍʦʣʦʜʥ ̔ʫʤʦʚʠ ʚ ʨʘʥʥʽʡ ʂʨʝʡʜʽ, ʚʩʪʘʥʦʚʣʝʥ̔ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʟ̔ʘ ̔ʟʦʪʦʧʚ̔ ʢʠʩʥ  ʁʚ 

ʬʦʩʠʣʽ̫ ʭ ʜʠʥʦʟʘʚʨʚ̔. Amiot R. ʟ ʢʦʣʝʛʘʤʠ (2011) ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʽʟʦʪʦʧʥʫ ʢʦʤʧʦʟʠʮʽʶ 

ʘʧʘʪʠʪʽʚ ʽʟ ʟʘʣʠʰʢʽʚ ʨʽʟʥʠʭ ʨʝʧʪʠʣʽʡ, ʟʥʘʡʜʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʠʪʘʶ, ʊʘʾʣʘʥʜʫ ʽ ʗʧʦʥʽʾ. 

ɸʥʘʣʽʟ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʽʟʦʪʦʧʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʢʠʩʥʶ ʚ ʬʦʩʠʣʽʷʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʠʟʴʢ ̔

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʘʥʥʽʡ ʂʨʝʡʜʽ (ɹʘʨʝʤʽʡ - ʨʘʥʥʽʡ ɸʣʴʙ) ʥʘ ʜʘʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ: ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʧʘʣʝʦʪʝʨʤʦʤʝʪʨʘ ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

ʩʪʘʥʦʚʠʣʠ +10 Ñ 4ÁC ʥʘ 42
0
 ʛʨʘʜʫʩʽ ʧʽʚʥʽʯʥʦʾ ʰʠʨʦʪʠ (~ 42ÁN), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ 

ʭʦʣʦʜʥʠʤ ʧʦʤʽʨʥʠʤ ʢʣʽʤʘʪʠʯʥʠʤ ʫʤʦʚʘʤ (ʟʘ Amiot et al., 2011). 

 

 
ʇʘʣʝʦʛʝʦʛʨʘʬʽʯʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽ ̫ʢʘʨʪʠ ʩʭʽʜʥʦʾ ɸʟʽʾ ʚ ʨʘʥʥʽʡ ʂʨʝʡʜʽ. ɼʝ: 1 - ʂʠʪʘʡ, ɸʇʊ; 2 - ʊʘʾʣʘʥʜ, 

ɹʘʨʝʤʽʡ; 3 - ʊʘʾʣʘʥʜ, ɸʇʊ; 4 - ʂʠʪʘʡ, ɸʇʊ - ɸʣʙɹ; 5 - ʂʠʪʘʡ, ɹʘʨʝʤʽʡ - ʨʘʥʥʽʡ ɸʇʊ; 6,7 - ʂʠʪʘʡ, ɸʇʊ 
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- ɸʣʴʙ; EUR - ɭʚʨʦʧʘ; INC - ɯʥʜʦ-ʂʠʪʘʡ; IND - ɯʥʜʽʷ; J - ʗʧʦʥʽʷ; JUN - ɼʞʫʥʛʘʨ; K - ʂʦʨʝʷ; KAZ - 

ʂʘʟʘʭʩʪʘʥ; LH - ʃʘʩʩʘ; MON - ʄʦʥʛʦʣʽʷ; NCB - ʇ̔ ʚʥʽʯʥʠʡ ʂʠʪʘʡ; QI - ʂʚʘʥʪʘʥʛ; SCB - ʇ̔ ʚʜʝʥʥʠʡ 

ʂʠʪʘʡ; SH - ʐʘʥ ʊʘʡ; SIB - ʉʠʙʽʨ; TAR - ʊʘʨʠʤ (ʟʘ Amiot et al., 2011). 

 
ʐʠʨʦʪʥʽ ʚʘʨʽʘʮʽʾ ʚ ʟʥʘʯʝʥʥʷʭ ʧʦʢʘʟʥʠʢʘ ʽʟʦʪʦʧʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʢʠʩʥʶ ʚ ʪʢʘʥʠʥʘʭ ʜʠʥʦʟʘʚʨʽʚ, 

ʢʨʦʢʦʜʠʣʽʚ ʽ ʯʝʨʝʧʘʭ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʯʽʢʫʚʘʥʦʶ ʰʠʨʦʪʥʦ ʁʚʘʨʽʘʮʽʻʶ ʚ ʟʥʘʯʝʥʥʷʭ ʧʦʢʘʟʥʠʢʘ d
18
ʆ ʫ 

ʩʫʯʘʩʥʠʭ ʝʥʜʦʪʝʨʤʥʠʭ ʽ ʝʢʪʦʪʝʨʤʥʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʟʘ Amiot et al., 2011). 

 

ʉʝʟʦʥʥʩ̔ʪʴ ʢʣʤ̔ʘʪʫ ʚ ʥʠʟʢɹʠʭ ʰʠʨʦʪʘʭ ʚ ʨʘʥʥʽʡ ʂʨʝʡʜʽ, ʚʦʯʝʚʠʜʴ, 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʥʘ̫ʚʥʽʩʪʶ ʧʦʢʨʠʚʥʦʛʦ ʟʣʝʜʝʥʽʥʥʷ ʚ ʧʨʠʧʦʣʷʨʥʠʭ ʨʘʡʦʥʘʭ. 

ɿʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʪʦʡ ʬʘʢʪ, ʱʦ ʂʨʝʡʜʷʥʠʡ ʧʝʨʽʦʜ ʙʫʚ ʧʝʨʽʦʜʦʤ ʟ ʪʝʧʣʠʤ 

ʢʣʽʤʘʪʦʤ. ʆʜʥʘʢ, ʜʣʷ ʨʘʥʥʴʦ ʾ ʂʨʝʡʜʠ ʚʽʜʦʤʽ ʝʧʽʟʦʜʠ ʟ ʧʦʭʦʣʦʜʘʥʥʷʤ ʢʣʽʤʘʪʫ. ɸʥʘʣʽʟ 

ʧʦʢʘʟʥʠʢʘ ʽʟʦʪʦʧʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʢʠʩʥʶ ʚ ʨʘʢʦʚʠʥʢʘʭ ʧʣʘʥʢʪʦʥʥʠʭ ʬʦʨʘʤʽʥʽʬʝʨ ʥʝ 

ʜʦʟʚʦʣʷʻ ʨʝʢʦʥʩʪʨʫʶʚʘʪʠ ʩʝʟʦʥʥʽ ʬʣʫʢʪʫʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨ ʚ ʦʢʝʘʥʘʭ. ʊʦʤʫ, Steuber T. ʟ 

ʢʦʣʝʛʘʤʠ (2005) ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʘʨʽʘʮʽʾ ʧʦʢʘʟʥʠʢʘ ʽʟʦʪʦʧʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʢʠʩʥʶ ʚ ʤʝʞʘʭ 

ʨʘʢʦʚʠʥʦʢ ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ ʨʫʜʠʩʪʚ̔ (Hippuritoidea), ʱʦ ʜʦʟʚʦʣʠʣʦ ʾʤ 

ʨʝʢʦʥʩʪʨʫʶʚʘʪʠ ʩʝʟʦʥʥʽ ʟʤʽʥʠ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʜʠ ʚ ʦʢʝʘʥʽ ʤʽʞ 8 ʽ 31 

ʛʨʘʜʫʩʘʤʠ ʧʽʚʥʽʯʥʦʾ ʧʘʣʝʦʰʠʨʦʪʠ. 

 

 
ʈʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʽʟʦʪʦʧʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʢʠʩʥʶ ʚʟʜʦʚʞ ʨʘʢʦʚʠʥʢʠ ʤʦʣʶʩʢʽʚ-ʨʫʜʠʩʪʚ̔. 

ɼʝ: ʘ - ʨʘʥʥʽʡ ɸʧʪ (ʨʘʥʥ ̫ʂʨʝʡʜʘ), ʭʦʣʦʜʥʘ ʝʧʦʭʘ, ʜʘʥʽ ʜʣʷ 25,5 ʛʨʘʜʫʩʘ ʧʽʚʥʽʯʥʦʾ ʧʘʣʝʦʰʠʨʦʪʠ, 
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ʤʘʢʩʠʤʫʤ ʩʝʟʦʥʥʠʭ ʚʘʨʽʘʮʽʡ ʚ ʧʦʢʘʟʥʠʢʫ d
18
ʆ; b - ʧʽʟʥʽʡ ʂʘʤʧʘʥʽʡ (ʧʽʟʥ ̫ʂʨʝʡʜʘ), ʪʝʧʣʘ ʝʧʦʭʘ, ʜʘʥʽ 

ʜʣʷ 25,9 ʛʨʘʜʫʩʘ ʧʽʚʥʽʯʥʦʾ ʧʘʣʝʦʰʠʨʦʪʠ, ʤʽʥʽʤʫʤ ʩʝʟʦʥʥʠʭ ʚʘʨʽʘʮʽʡ ʚ ʧʦʢʘʟʥʠʢʫ d
18
ʆ (ʟʘ Steuber et al., 

2005). 

 
 

ʂʦʨʝʣʷʮʽʷ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʘ ʽʟʦʪʦʧʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʢʠʩʥʶ d
18
ʆ ʽ ʧʨʠʧʦʚʝʨʭʥʝʚʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚ ʂʨʝʡʜʷʥʦʤʫ ʧʝʨʽʦʜʽ. ɼʝ: Bar - ɹʘʨʝʤʽʡ, Apt - ɸʧʪ, Alb - ɸʣʴʙ, Cen - ʎʝʥʦʤʘʥ, Tur - 

ʊʫʨʦʥʽʡ, Con - ʂʦʥʽʘʮʽʡ, San - ʉʘʥʪʦʥʽʡ, Cam - ʂʘʤʧʘʥʽʡ, Maa - ʄʘʘʩʪʨʠʭʪ (ʟʘ Steuber et al., 2005). 

 

ɸʚʪʦʨʠ ʨʦʙʦʪʠ ʧʦʢʘʟʘʣʠ ʤʘʢʩʠʤʫʤʠ ʪʝʤʧʝʨʘʪʫʨ (+35 +37 ʛʨʘʜʫʩʽʚ ʎʝʣʴʩʽʷ) ʽ ʚʽʜʥʦʩʥʦ 

ʥʠʟʴʢʫ ʩʝʟʦʥʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨ (ʤʝʥʰʝ 12 ʛʨʘʜʫʩʽʚ ʎʝʣʴʩʽʷ) ʤʽʞ 20 ʽ 30 ʛʨʘʜʫʩʘʤʠ 

ʧʽʚʥʽʯʥʦʾ ʧʘʣʝʦʰʠʨʦʪʠ ʚ ʪʝʧʣʽ ʝʧʦʭʠ ʂʨʝʡʜʷʥʦʛʦ ʧʝʨʽʦʜʫ. ʆʜʥʘʢ, ʧʽʜ ʯʘʩ ʭʦʣʦʜʥʠʭ ʝʧʽʟʦʜʽʚ - 

ʩʝʟʦʥʥʽ ʟʤʽʥʠ ʧʨʠʧʦʚʝʨʭʥʝʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʚʘʨʽʶʚʘʣʠ ʚ ʤʝʞʘʭ 18 ʛʨʘʜʫʩʽʚ ʎʝʣʴʩʽʷ ʚ 

ʨʘʡʦʥʽ 25 ʛʨʘʜʫʩʘ ʧʽʚʥʽʯʥʦʾ ʧʘʣʝʦʰʠʨʦʪʠ, ʱʦ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʩʝʟʦʥʥʠʤʠ ʚʘʨʽʘʮʽʷʤʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʴʦʛʦʜʥʽ. ʆʩʢʽʣʴʢʠ ʩʴʦʛʦʜʥʽ ʚ ʧʨʠʧʦʣʷʨʥʠʭ ʨʘʡʦʥʘʭ ʽʩʥʫʻ ʧʦʢʨʠʚʥʝ ʟʣʝʜʝʥʽʥʥʷ, 

ʘʚʪʦʨʠ ʨʦʙʦʪʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʚʠʷʚʣʝʥʽ ʥʠʤʠ ʟʥʘʯʥʽ ʩʝʟʦʥʥʽ ʚʘʨʽʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʢʦʨʝʣʶʶʪʴ ʟ ʥʘʷʚʥʽʩʪʶ ʧʦʢʨʠʚʥʦʛʦ ʟʣʝʜʝʥʽʥʥʷ ʚ ʧʨʠʧʦʣʷʨʥʠʭ ʨʝʛʽʦʥʘʭ ʚ ʭʦʣʦʜʥʽ ʝʧʦʭʠ 

ʂʨʝʡʜʷʥʦʛʦ ʧʝʨʽʦʜʫ (ʟʘ Steuber et al., 2005). 

 

ɺ ʩʫʧʝʨʧʘʨʥʠʢʦʚʫ ʝʧʦʭʫ ɺʝʨʭʥʴʦʾ ʂʨʝʡʜʠ ʤʘʣʠ ʤʽʩʮʝ ʪʦʯʢʦʚʽ ʧʦʜʽʾ ʛʣʷʮʽʘʮʽʾ. 

ʊʫʨʦʥʽʡ (93,5 - 89,3 ʤʣʥ.ʨ.ʪ.) ʙʫʚ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʪʝʧʣʠʭ ʝʧʦʭ ʌʘʥʝʨʦʟʦʶ: ʧʨʠʧʦʚʝʨʭʥʝʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʚ ʪʨʦʧʽʯʥʠʭ ʤʦʨʷʭ ʜʦʩʷʛʘʣʘ +35 ʛʨʘʜʫʩʽʚ ʟʘ ʎʝʣʴʩʽʻʤ. ʆʜʥʘʢ, ʚʠʩʦʢʦ-

ʘʤʧʣʽʪʫʜʥʽ ʟʤʽʥʠ ʨʽʚʥʷ ʤʦʨʷ ʽ ʧʦʟʠʪʠʚʥʽ ʝʢʩʢʫʨʩʽʾ ʧʦʢʘʟʥʠʢʘ ʽʟʦʪʦʧʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ 

ʢʠʩʥʶ ʚ ʤʦʨʩʴʢʠʭ ʚʘʧʥʷʢʘʭ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʦʯʢʦʚʽ ʧʦʜʽʾ ʛʣʷʮʽʘʮʽ ʾʚ ʮʶ ʝʧʦʭʫ ʝʢʩʪʨʝʤʘʣʴʥʦʾ 

ʩʧʝʢʠ. Bornemann A. ʟ ʢʦʣʝʛʘʤʠ (2008) ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ ʽʟʦʪʦʧʥʦʛʦ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʢʠʩʥʶ ʚ ʪʨʦʧʽʢʘʭ ɸʪʣʘʥʪʠʢʠ ʽ ʚʠʷʚʠʣʠ ʩʠʥʭʨʦʥʥʽ ʟʤʽʥʠ ʚ ʜʘʥʦʤʫ ʧʦʢʘʟʥʠʢʫ 

ʜʣʷ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʽ ʛʣʠʙʠʥʥʠʭ ʦʢʝʘʥʽʯʥʠʭ ʚʦʜ ʫ ʚʽʜʢʣʘʜʝʥʥʷʭ, ʱʦ ʜʘʪʫʶʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 

91,2 ʤʣʥ.ʨ.ʪ., ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʠʙʣʠʟʥʦ 200 000 ʨʽʯʥʠʡ ʧʝʨʽʦʜ ʛʣʷʮʽʘʮʽ ʾʟ ʣʴʦʜʦʚʠʢʦʚʠʤ 

ʧʦʢʨʠʪʪʷʤ, ʷʢʝ ʜʦʨʽʚʥʶʚʘʣʦ, ʷʢ ʤʽʥʽʤʫʤ, ʧʦʣʦʚʠʥʽ ʧʦʚʝʨʭʥʽ ʩʫʯʘʩʥʦʾ ɸʥʪʘʨʢʪʠʯʥʦʾ ʢʨʠʞʘʥʦʾ 

ʰʘʧʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘʚʽʪʴ ʩʫʧʝʨʧʘʨʥʠʢʦʚʽ ʢʣʽʤʘʪʠʯʥʽ 

ʫʤʦʚʠ ʥʝ ʻ ʙʘʨ'ʻʨʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʣʴʦʜʦʚʠʢʽʚ, ʱʦ ʩʫʧʝʨʝʯʠʪʴ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʽʡ 

ʜʫʤʮʽ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘ ʧʦʣʶʩʘʭ ʣʴʦʜʦʚʠʢʽʚ ʚ ʤʠʥʫʣʽ ʝʧʦʭʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ ʢʣʽʤʘʪʫ 

(ʟʘ Bornemann et al., 2008). 
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ɸ - ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʽʟʦʪʦʧʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʢʠʩʥʶ ʚ ʨʘʢʦʚʠʥʘʭ ʧʣʘʥʢʪʦʥʥʠʭ ʬʦʨʘʤʽʥʽʬʝʨ 

(d
18
ʆ) ʽ ʧʦʢʘʟʥʠʢʘ ʊɽʍ86; ɺ - ʪʝʤʧʝʨʘʪʫʨʥʽ ʘʥʦʤʘʣʽʾ, ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʟʥʘʯʝʥʴ d

18
ʆ ʽ ʊɽʍ86; ʉ 

- ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʘʥʦʤʘʣʽʷʤʠ ʩʦʣʦʥʦʩʪʽ ʚʦʜʠ ʽ ʘʥʦʤʘʣʽʷʤʠ ʪʝʤʧʝʨʘʪʫʨʠ; D - ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʽʟʦʪʦʧʥʦʛʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʢʠʩʥʶ ʚ ʨʘʢʦʚʠʥʢʘʭ ʙʝʥʪʦʩʥʠʭ ʬʦʨʘʤʽʥʽʬʝʨ (d
18
ʆ) (ʟʘ Bornemann et al., 

2008). 

 

ʉʫʙʪʨʦʧʯ̔ʥʠʡ ʢʣ̔ʤʘʪ ʚ ɸʥʪʘʨʢʪʠʜʽ ʚ ʚʝʨʭʥʽʡ ʂʨʝʡʜʽ. Francis J.E. ʟ ʢʦʣʝʛʘʤʠ (2008) 

ʥʘ ʧʽʜʩʪʘʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʦʩʠʣʽʡ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʚ ʢʽʥʮʽ ʚʝʨʭʥʴʦʾ ʂʨʝʡʜʠ, ʧʨʠʙʣʠʟʥʦ 85 

ʤʣʥ.ʨ.ʪ., ʥʘ ʪʝʨʠʪʦʨʽʾ ɸʥʪʘʨʢʪʠʜʠ ʢʣʽʤʘʪ ʙʫʚ ʩʫʙʪʨʦʧʽʯʥʠʤ (ʟʘ Francis et al., 2008). 

 

 
 
ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʣʽʩʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʆʣʝʢʩʘʥʜʨʽʚʩʴʢʦʛʦ ʦʩʪʨʦʚʘ (Alexander Island), 

ʥʘʡʙʽʣʴʰʦʛʦ ʦʩʪʨʦʚʘ ɸʥʪʘʨʢʪʠʜʠ, ʚ ʂʨʝʡʜʷʥʦʤʫ ʧʝʨʽʦʜʽ (ʟʘ Francis et al., 2008). 

 

ɺʠʩʦʢ̔ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ɸʨʢʪʠʯʥʦʤʫ ʦʢʝʘʥ ̔ʚ ʚʝʨʭʥʽʡ ʂʨʝʡʜʽ ʽ ʧʦʭʦʣʦʜʘʥʥʷ ʚ ʧʽʟʥʽʡ 

ʂʨʝʡʜʽ. Jenkyns H.C. ʟ ʢʦʣʝʛʘʤʠ (2004) ʚʩʪʘʥʦʚʠʣʠ ʟʥʘʯʝʥʥʷ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨ ʥʘ ʪʝʨʠʪʦʨʽʾ 
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ɸʨʢʪʠʢʠ ʚ ʚʝʨʭʥʽʡ - ʧʽʟʥʽʡ ʂʨʝʡʜʽ. ɸʚʪʦʨʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʝʨʝʜʥʷ ʧʨʠʧʦʚʝʨʭʥʝʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʚ ɸʨʢʪʠʯʥʦʤʫ ʦʢʝʘʥʽ ʚ ʧʽʟʥʽʡ ʂʨʝʡʜʽ 70 ʤʣʥ.ʨ.ʪ. ʩʪʘʥʦʚʠʣʘ ʧʨʠʙʣʠʟʥʦ +15 

ʛʨʘʜʫʩʽʚ ʎʝʣʴʩʽʷ. ɽʢʩʪʨʘʧʦʣʶʶʯʠ ʜʘʥʽ ʥʘ ʙʽʣʴʰ ʨʘʥʥʽ ʝʧʦʭʠ ʂʨʝʡʜʠ, ʘʚʪʦʨʠ ʧʨʠʧʫʩʪʠʣʠ, ʱʦ 

ʚ ʚʝʨʭʥʽʡ ʂʨʝʡʜʽ, ʧʨʠʙʣʠʟʥʦ 90 ʤʣʥ.ʨ.ʪ., ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ ɸʨʢʪʠʯʥʦʛʦ ʦʢʝʘʥʫ ʩʷʛʘʣʘ 

+25 ʛʨʘʜʫʩʽʚ ʎʝʣʴʩʽʷ (ʟʘ Jenkyns et al., 2004). 

 

 

 
 

ʂʨʠʚʘ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨ (ʩʫʮʽʣʴʥʘ ʯʦʨʥʘ ʣʽʥʽʷ 

ʥʘ ʛʨʘʬʽʢʫ) ʚ ɸʨʢʪʠʯʥʦʤʫ ʦʢʝʘʥʽ ʚ ʚʝʨʭʥʽʡ - 

ʧʽʟʥʽʡ ʂʨʝʡʜʽ (ʟʘ Jenkyns et al., 2004). 

 

 

 
 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ɸʨʢʪʠʯʥʦʛʦ ʦʢʝʘʥʫ 

ʚ ʧʽʟʥʽʡ ʂʨʝʡʜʽ. ɸʨʢʪʠʯʥʠʡ ʦʢʝʘʥ ʙʫʚ ʧʦʚ'ʷʟʘʥʠʡ 

ʟ ʽʥʰʠʤʠ ʦʢʝʘʥʘʤʠ ɿʝʤʣʽ ʝʧʽʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ 

ʤʦʨʷʤʠ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʠʤʠ, ʷʢ ɿʘʭʽʜʥʠʡ 

ʚʥʫʪʨʽʰʥʽʡ ʤʦʨʩʴʢʠʡ ʰʣʷʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʽʚʥʽʯʥʦʾ 

ɸʤʝʨʠʢʠ (Western Interior Seaway) ʽ ʧʽʚʥʽʯʥʠʡ 

ɭʚʨʦʧʝʡʩʴʢʠʡ ʰʝʣʴʬ. ʅʘ ʢʘʨʪʽ ʚʢʘʟʘʥʽ ʤʽʩʮʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʬʦʩʠʣʡ̔ ʰʘʤʧʦʟʘʚʨʘ (champosaur) ʽ 

ʣʠʩʪʷ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʜʝʨʝʚ (Leaf of breadfruit 

tree) (ʟʘ Jenkyns et al., 2004). 

 

ɻʣʦʙʘʣʴʥʝ ʧʦʭʦʣʦʜʘʥʥ .̫ ʇʽʟʥʷ ʂʨʝʡʜʘ. ɺ ʧʽʟʥʽʡ ʂʨʝʡʜʽ ʩʪʘʚʩʷ ʧʝʨʝʭʽʜ ʚʽʜ ʜʫʞʝ 

ʪʝʧʣʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʜʦ ʜʦʩʠʪʴ ʭʦʣʦʜʥʠʭ ʫʤʦʚ. ʆʜʥʘʢ, ʟʥʘʯʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʧʦʢʨʠʚʥʽ 

ʣʴʦʜʦʚʠʢʠ ʧʨʠ ʮʴʦʤʫ ʥʝ ʩʬʦʨʤʫʚʘʣʠʩʴ. Linnert C. ʟ ʢʦʣʝʛʘʤʠ (2014), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ 

ʊɽʍ86 ʧʘʣʝʦʪʝʨʤʦʤʝʪʨʘ ʧʨʠ ʘʥʘʣʽʟʽ ʩʝʜʠʤʝʥʪʽʚ ʥʘ ʟʘʭʽʜʥʦʤʫ ʰʝʣʴʬʽ ʇʽʚʥʽʯʥʦʾ ɸʪʣʘʥʪʠʢʠ, 

ʦʪʨʠʤʘʣʠ ʜʘʥʽ ʧʨʦ ʧʦʚʝʨʭʥʝʚʫ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʝʘʥʽʚ ʚ ʂʘʤʧʘʥʽʾ - ʄʘʘʩʪʨʠʭʪʽ, 83 - 66 ʤʣʥ.ʨ.ʪ. 

ʆʪʨʠʤʘʥʽ ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʇʽʚʥʽʯʥʽʡ ɸʪʣʘʥʪʠʮʽ ʥʘ 35
0
 ʧʽʚʥʽʯʥʦʾ 

ʰʠʨʦʪʠ ʙʫʣʦ ʚʽʜʥʦʩʥʦ ʪʝʧʣʦ ʚ ʨʘʥʥʴʦʤʫ ʂʘʤʧʘʥʽʾ, ʟ ʤʘʢʩʠʤʫʤʘʤʠ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʜʦ +35
0
ʉ. ʆʜʥʘʢ, ʧʦʪʽʤ ʧʦʯʘʣʦʩʴ ʟʥʘʯʥʝ ʧʦʭʦʣʦʜʘʥʥʷ, ʚ ʭʦʜʽ ʷʢʦʛʦ ʚ ʄʘʘʩʪʨʠʭʪʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʥʠʟʠʣʠʩʴ ʥʘ ʩʽʤ ʛʨʘʜʫʩʽʚ - ʜʦ +28
0
ʉ. ɼʘʥʠʡ ʪʨʝʥʜ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʪʘʢʦʞ ʫ ʚʠʩʦʢʠʭ ʰʠʨʦʪʘʭ ʽ ʜʣʷ ʛʣʠʙʠʥʥʠʭ ʚʦʜ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʣʦʙʘʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ ʧʦʭʦʣʦʜʘʥʥʷ ʚ ʧʽʟʥʽʡ ʂʨʝʡʜʽ. 

ɸʚʪʦʨʠ ʨʦʙʦʪʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʩʪʘʣʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʽ (ʟʘ Linnert et al., 2014). 

*NB! ʊʝʤʧʝʨʘʪʫʨʠ ʟʥʠʟʠʣʠʩʴ ʚ ʧʽʟʥʴʦʤʫ ʂʘʤʧʘʥʽʾ ï ʪ.ʪ. ʟʥʘʯʥʦ ʨʘʥʽʰʝ, ʥʽʞ ʚʽʜʙʫʣʦʩʴ 

ʟʘʢʨʠʪʪʷ ʚʦʜʥʦʛʦ ʰʣʷʭʫ ʪ.ʟ. ɿʘʭʽʜʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʤʦʨʷ (Western Interior Sea), ʷʢʝ 

ʧʨʦʩʪʷʛʥʫʣʦʩʴ ʤʝʨʠʜʽʦʥʘʣʴʥʦ ʯʝʨʝʟ ʫʩʶ ʇʽʚʥʽʯʥʫ ɸʤʝʨʠʢʫ ʽ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʚʦʜʦʦʙʤʽʥ ʤʽʞ 

ʭʦʣʦʜʥʠʤʠ ɸʨʢʪʠʯʥʠʤʠ ʽ ʪʝʧʣʠʤʠ ʧʨʠʝʢʚʘʪʦʨʽʘʣʴʥʠʤʠ ʚʦʜʘʤʠ ʜʦ ʛʨʘʥʠʮʽ ʂʘʤʧʘʥʽʡ ï 

ʄʘʘʩʪʨʽʭʪ, ʧʨʠʙʣʠʟʥʦ 71 ʤʣʥ.ʨ.ʪ. (ʜʠʚ. ʨʠʩ.). ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʢʨʠʪʪʷ ɿʘʭʽʜʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʤʦʨʷ ʥʝ ʤʦʛʣʦ ʙʫʪʠ ʧʨʠʯʠʥʦʡ ʨʽʟʢʦʛʦ ʧʦʭʦʣʦʜʘʥʥʷ ʚ ʧʽʟʥʴʦʤʫ ʂʘʤʧʘʥʽʾ. 

 


