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ʊʝʤʘ: ʇʘʣʝʦʝʢʦʣʦʛʽʷ ʂʘʤ'ʷʥʦʚʫʛʽʣʴʥʦʛʦ ʧʝʨʽʦʜʘ (359 - 299 ʤʣʥ.ʨ.ʪ.) 

 

ʉʪʨʘʪʠʛʨʘʬʽ̫  ʂʘʨʙʦʥʘ (ʟʘ http ://palaeos.com): 

 

ʇʝʨ̔ʦʜ: ɽʧʦʭʘ: ʗʨʫʩ: ʊʨʠʚʘʣʽʩʪʴ: 

ʇʝʨʤʩʢɹʠʡ  ʎʠʩʫʨʘʣʡ̔ 

(Cisuralian) 

ɸʩʝʣʡ̔ (Asselian) 299,0 ï 294,6 ʤʣʥ.ʨ.ʪ. 

ʂʘʤ` ʥ̫ʦʚʫʛ̔ʣʴʥʠʡ ʇʝʥʩʠʣʴʚʘʥʡ̔ 

(Pennsylvanian) 

 ɻʞʝʣ̔ʡ (Gzhelian) 303,4 ï 299 ʤʣʥ.ʨ.ʪ. 

 ʂʘʟʠʤʦʚʡ̔ (Kasimovian) 307,2- 303,4 ʤʣʥ.ʨ.ʪ. 

ʄʦʩʢʦʚʡ̔ (Moscovian) 311,7 ï 307,2 ʤʣʥ.ʨ.ʪ. 

ɹʘʰʢ̔ʨ̔ʡ (Bashkirian) 318,1 ï 311,7 ʤʣʥ.ʨ.ʪ. 

 ʄʽʩʩʽʩ̔ʧ̔ʡ 

(Mississipian) 

ʉʝʨʧʫʭʦʚʡ̔ (Serpukhovian) 328,3 ï 318,1 ʤʣʥ.ʨ.ʪ. 

ɺ̔ʩʝʥʽʡ (Visean) 345,3 ï 328,3 ʤʣʥ.ʨ.ʪ. 

ʊʦʫʨʥʘʩʡ̔ (Tournaisian) 359,2 ï 345,3 ʤʣʥ.ʨ.ʪ. 

ɼʝʚʦʥʩʢɹʠʡ ʇ̔ʟʥ̔ʡ ɼʝʚʦʥ ʌʘʤʝʥʽʡ (Famennian) 374,5 ï 359,2 ʤʣʥ.ʨ.ʪ. 

 

ɺʠʜʽʣʷʶʪʴ ʅʠʞʥʽʡ ʂʘʨʙʦʥ (ʄʽʩʩʽʩʽʧʽʡ) ʽ ɺʝʨʭʥʽʡ ʂʘʨʙʦʥ (ʇʝʥʩʠʣʴʚʘʥʽʡ). 

 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʢʦʥʪʠʥʝʥʪʽʚ 
ɺ ʩʝʨʝʜʠʥʽ ʂʘʨʙʦʥʫ ʚʥʘʩʣʽʜʦʢ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ ʟʝʤʥʦʾ ʢʦʨʠ ʚʽʜʙʫʣʦʩʴ ʟʘʢʨʠʪʪʷ 

ʰʝʣʴʬʫ ʤʽʞ ɻʦʥʜʚʘʥʦʶ ʽ ʃʘʚʨʫʩʽʻʶ. ʇʨʠ ʮʴʦʤʫ ɻʦʥʜʚʘʥʘ ʨʦʟʚʝʨʥʫʣʘʩʴ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ 

ʩʪʨʽʣʢʦʶ. ʅʘʨʠʢʽʥʮʽ ʂʘʨʙʦʥʫ (ʧʨʠʙʣʠʟʥʦ 300 ʤʣʥ.ʨ.ʪ.) ï ʟʘʢʨʠʚʩ ̫ʰʝʣʴʬ ʤʽʞ ʃʘʚʨʫʩʽʻʶ ʪʘ 

ʉʠʙʽʨʦʤ (ʧʦʯʘʣʦʩʴ ʫʪʚʦʨʝʥʥʷ ʃʘʚʨʘʟʽʾ). ɺ ʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʞʝ ʥʘʧʨʠʢʽʥʮʽ ʂʘʨʙʦʥʘ ʤʘʡʞʝ 

ʧʦʚʥʽʩʪʶ ʩʬʦʨʤʫʚʘʚʩʷ ʩʫʧʝʨʤʘʪʝʨʠʢ ʇʘʥʛʝʷ II. 

ʉʭʽʜ ʃʘʚʨʫʩʽ ʾ(ʪʦʙʪʦ ʉʭʽʜʥʘ ɭʚʨʦʧʘ) ʯʝʨʝʟ ʢʦʤʧʨʝʩʽʾ ʧʦʯʘʚ ʧʨʦʛʠʥʘʪʠʩ,ɹ ʘ ʟ'ʻʜʥʘʥʥʷ 

ɻʦʥʜʚʘʥʠ ʟ ʃʘʚʨʘʟʽʻʶ ʧʨʠʟʚʝʣʦ ʜʦ ʧʽʜʥʷʪʪʷ ʧʦʷʩʘ ʛʽʨ ʫ ʇʦʣʴʱʽ, ʎʝʥʪʨʘʣʴʥʽʡ ɭʚʨʦʧʽ ʽ 

ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ (ʟʘ http://palaeos.com). 

 

 
 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʢʦʥʪʠʥʝʥʪʚ̔ ʚ ʉʝʨʧʫʭʦʚʽ,ʾ ʂʘʨʙʦʥ, 329 ʤʣʥ.ʨ.ʪ. (ʟʘ http://palaeos.com). 

 

ʇʘʣʝʦʤʘʛʥʽʪʥʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʚʠʷʚʠʣʠ ʟʥʘʯʥʽ ʟʤʽʥʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʇʽʚʜʝʥʥʦʛʦ ʧʦʣʶʩʘ ʚ 

ʂʘʤ`ʷʥʦʚʫʛʽʣʴʥʦʤʫ ʧʝʨʽʦʜʽ: ʚ ʽʥʪʝʨʚʘʣʽ 340 ï 320 ʤʣʥ.ʨ.ʪ. ʇʽʚʜʝʥʥʠʡ ʧʦʣʶʩ ʟʤʽʩʪʠʚʩʷ ʚ 

ʤʝʞʘʭ ɻʦʥʜʚʘʥʠ ʟ ʪʝʨʠʪʦʨʽʾ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ ʥʘ ʪʝʨʠʪʦʨʽʶ ɸʥʪʘʨʢʪʠʜʠ. 

 

http://palaeos.com/
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ɿʤʽʥʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʇʽʚʜʝʥʥʦʛʦ ʧʦʣʶʩʫ, ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʘʣʝʦʤʘʛʥʽʪʥʠʭ ʜʘʥʠʭ 

(ʮʠʪʦʚʘʥʦ ʟʘ Isbell et al., 2012). 

 

 
 

ʇʘʣʝʦʨʝʢʦʥʩʪʨʫʢʮʽʾ ʟʤʽʥ ʨʦʟʪʘʰʫʚʘʥʥʷ ʇʽʚʜʝʥʥʦʛʦ ʧʦʣʶʩʘ ʚ ʇʘʣʝʦʟʦʡʩʴʢʫ ʝʨʫ (ʟʘ Li & Powell, 2001). 

 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʘʪʤʦʩʬʝʨʠ 
ʇʨʦʪʷʛʦʤ ʂʘʤ'ʷʥʦʚʫʛʽʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʠʩʥʶ ʚ ʧʦʚʽʪʨʽ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʣʘ ʟ 

20% ʜʦ 30%. ɺʚʘʞʘʶʪʴ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʠʩʥʶ ʚ ʘʪʤʦʩʬʝʨʽ ʚʽʜʙʫʣʦʩʴ ʟʘʚʜʷʢʠ 

ʽʥʪʝʥʩʠʚʥʦʤʫ ʬʦʪʦʩʠʥʪʝʟʫ ʛʽʛʘʥʪʩʴʢʠʭ ʂʘʨʙʦʥʦʚʠʭ ʣʽʩʽʚ-ʙʦʣʽʪ  ̔ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʪʨʘʪ ʢʠʩʥʶ ʥʘ 

ʦʢʠʩʣʝʥʥʷ ʚʽʜʤʝʨʣʠʭ ʜʝʨʝʚ (ʦʩʢʽʣʴʢʠ ʟʘʛʠʙʣʽ ʜʝʨʝʚʘ ʚʽʜʨʘʟʫ ʟʘʥʫʨʶʚʘʣʠʩ ɹʧʽʜ ʚʦʜʫ ʽ ʙʝʟ 

ʜʦʩʪʫʧʫ ʢʠʩʥʶ ʧʨʠ ʚʠʩʦʢʦʤʫ ʪʠʩʢʫ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʪʚʦʨʶʚʘʣʠʩ ɹ ʚ ʚʫʛʽʣʣʷ). ʆʜʥʦʯʘʩʥʦ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʦʩʪʫʧʦʚʦ ʟʥʠʟʠʣʘʩ ɹʟ 1500 

ppm ʜʦ 300 ppm (ʪʦʙʪʦ, ʧʨʘʢʪʠʯʥʦ, ʚ ʧ'ʷʪʴ ʨʘʟʽʚ). ʇʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ʟʥʠʞʝʥʥʷ ʚʚʘʞʘʶʪʴ 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʚʝʨʥʝʥʥʷ ʚʫʛʣʝʮʶ ʚ ʛʝʦʭʽʤʽʯʥʠʡ ʮʠʢʣ ʯʝʨʝʟ ʧʦʭʦʚʘʥʥʷ ʚʝʣʠʯʝʟʥʦʾ ʙʽʦʤʘʩʠ 

ʚʽʜʤʝʨʣʠʭ ʜʝʨʝʚ ʫ ʙʦʣʦʪʘʭ. ʆʜʥʘʢ, ʘʥʘʣʽʟ ʢʨʠʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʠʩʥʶ ʽ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʦʢʘʟʫʻ ʾʭ ʜʟʝʨʢʘʣʴʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʧʨʘʢʪʠʯʥʦ ʚʩʴʦʛʦ ʌʘʥʝʨʦʟʦʶ, 
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ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʭʘʨʘʢʪʝʨʫ ʜʝʛʘʟʘʮʽʾ ʚʠʚʝʨʞʝʥʠʭ ʤʘʛʤ ʚ ʛʘʟʦʚʽʡ 

ʢʦʤʧʦʟʠʮʽʾ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

 

ʂʣʽʤʘʪ 

ʅʘ ʧʦʯʘʪʢʫ ʂʘʤ'ʷʥʦʚʫʛʽʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʪʝʧʣʽʣʦ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʪʘʥʝʥʥʷ ɼʝʚʦʥʩʴʢʠʭ 

ʧʦʢʨʠʚʥʠʭ ʣʴʦʜʦʚʠʢʽʚ ʥʘ ʧʽʚʜʥʽ ɻʦʥʜʚʘʥʠ (ʪʝʨʠʪʦʨʽʷ ʩʫʯʘʩʥʦʾ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ). ʅʘ 

ʙ̔ ʣʴʰʦʩʪʽ ʢʦʥʪʠʥʝʥʪʽʚ ʚʩʪʘʥʦʚʠʚʩʷ ʤ'ʷʢʠʡ ʪʝʧʣʠʡ ʢʣʽʤʘʪ. 

________________________________________________________________________________ 
 

*NB: ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʚ ʨʘʥʥʴʦʤʫ ʂʘʨʙʦʥ ̔ʤʦʞʝ ʙʫʪʠ 

ʧʦʩʠʣʝʥʥʷ ʥʘʧʨʫʛ ʩʪʠʩʥʝʥʥʷ ʤʽʞ ʣʪ̔ʦʩʬʝʨʥʠʤʠ ʧʣʠʪʘʤʠ ɻʦʥʜʚʘʥʠ ʽ ʃʘʚʨʫʩʽ,ʾ ʷʢʝ ʟʘʚʝʨʰʠʣʦʩ ɹ

ʟʘʢʨʠʪʪʷʤ ʰʝʣʴʬʫ ʤʽʞ ʮʠʤʠ ʢʦʥʪʠʥʝʥʪʘʤʠ. 

________________________________________________________________________________ 

 

ʇʨʦʪʝ ʥʘʜʘʣʽ - ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʯʘʣʠ ʟʥʠʞʫʚʘʪʠʩ ɹʽ ʜʦ ʢʽʥʮʷ ʧʝʨʽʦʜʫ ʢʣʽʤʘʪ ʩʪʘʚ ʜʫʞʝ 

ʭʦʣʦʜʥʠʤ ʽ ʩʫʭʠʤ. ʊʘʢ, ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʪʷʛʦʤ ʩʝʨʝʜʥʴʦʛʦ-ʧʽʟʥʴʦʛʦ ʂʘʨʙʦʥʫ 

ʟʤʝʥʰʠʣʠʩʴ ʟ +19
0
ʉ ʜʦ +15

0
ʉ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʷʢʱʦ ʚ ʝʢʚʘʪʦʨʽʘʣʴʥʠʭ 

ʨʘʡʦʥʘʭ ʪʝʤʧʝʨʘʪʫʨʠ ʟʥʠʟʠʣʠʩ ɹ ʥʘ +4
0
ʉ +5

0
ʉ, ʪʦ ʚ ʧʨʠʧʦʣʷʨʥʠʭ ʨʘʡʦʥʘʭ ʮʝ ʟʥʠʞʝʥʥʷ 

ʩʪʘʥʦʚʠʣʦ +10
0
ʉ +15

0
ʉ. ɯ ʭʦʯʘ ʝʢʚʘʪʦʨʽʘʣʴʥʽ ʽ ʪʨʦʧʽʯʥʽ ʨʝʛʽʦʥʠ ʟʘʣʠʰʘʣʠʩ ɹʪʝʧʣʠʤʠ, ʰʠʨʦʢʽ 

ʧʦʚʝʨʭʥʽ ʧʨʠʧʦʣʷʨʥʠʭ ʨʘʡʦʥʽʚ ʉʠʙʽʨʫ ʪʘ ɻʦʥʜʚʘʥʠ (ʪʝʨʠʪʦʨʽʷ ʩʫʯʘʩʥʦʾ ɸʥʪʘʨʢʪʠʜʠ) 

ʚʢʨʠʣʠʩ ɹʢʨʠʛʦʶ, ʷʢʘ ʪʨʠʤʘʣʘʩɹ ʙʘʛʘʪʦ ʤʽʣʴʡʦʥʽʚ ʨʦʢʽʚ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʇʦʰʠʨʝʥʥʷ ʣʴʦʜʦʚʠʢʽʚ ʚ ʂʘʨʙʦʥʦʚʦʤʫ ʧʝʨʽʦʜʽ ʥʘ ʧʦʚʝʨʭʥʽ ɻʦʥʜʚʘʥʠ (ʟʘ http://4.bp.blogspot.com/...). 

 

ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʧʦʭʦʣʦʜʘʥʥʷ ʜʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʘʨʥʠʢʦʚʦʛʦ ʛʘʟʫ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʽ. ʂʨʽʤ ʪʦʛʦ, ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠʧʦʣʷʨʥʠʭ 

ʨʝʛʽʦʥʽʚ ʇʽʚʥʽʯʥʦʾ ʪʘ ʇʽʚʜʝʥʥʦʾ ʧʽʚʢʫʣʴ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʠʤ ʟ ʦʨʽʻʥʪʘʮʽʻʶ ʩʝʨʝʜʠʥʥʦ-

ʦʢʝʘʥʽʯʥʠʭ ʭʨʝʙʪʽʚ (ʨʦʟʪʘʰʫʚʘʥʥʷ ʷʢʠʭ ʙʫʣʦ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʝ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʨʫʭʫ 

ʂʘʨʙʦʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʽʚ), ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʨʫʰʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʫ ʤʽʞ ʪʝʧʣʠʤʠ 

ʝʢʚʘʪʦʨʽʘʣʴʥʠʤʠ ʪʘ ʭʦʣʦʜʥʠʤʠ ʧʨʠʧʦʣʷʨʥʠʤʠ ʚʦʜʘʤʠ. 

________________________________________________________________________________ 
 

*NB! ɺ ʌʘʥʝʨʦʟʦʾ ʥʘʡʪʨʠʚʘʣʽʰʠʡ ʽ ʩʫʚʦʨʠʡ ʣʴʦʜʦʚʠʢʦʚʠʡ ʧʝʨʽʦʜ ʙʫʚ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʚ 

ʽʥʪʝʨʚʘʣʽ 300 - 250 ʤʣʥ.ʨ.ʪ. ɼʘʥʽ ʟʘ ʨʽʚʥʝʤ ʉʆ2 ʚ ʮʴʦʤʫ ʽʥʪʝʨʚʘʣʽ - ʩʫʧʝʨʝʯʣʠʚʽ. Beerling D.J. (2002) 

ʧʨʦʚʽʚ ʦʮʽʥʢʫ ʨʽʚʥʷ ʉʆ2 ʟʘ ʬʦʩʠʣʽʷʤʠ ʢʫʪʠʢʫʣʠ ʜʝʨʝʚʦʚʠʜʠʭ ʧʣʘʫʥʽʚ ʝʢʚʘʪʦʨʽʘʣʴʥʦʾ ʟʦʥʠ ʂʘʨʙʦʥʦʚʠʭ 

ʪʘ ʇʝʨʤʩʴʢʠʭ ʣʽʩʽʚ-ʙʦʣʽʪ. ʂʘʣʽʙʨʫʚʘʣʴʥʫ ʢʨʠʚʫ ʜʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʉʆ2 ʟʘ ʧʨʦʜʠʭʦʚʠʤ ʽʥʜʝʢʩʦʤ ʘʚʪʦʨ 

http://4.bp.blogspot.com/
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ʧʦʙʫʜʫʚʘʚ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʧʨʦʜʠʭʦʚʠʭ ʽʥʜʝʢʩʽʚ ʩʫʯʘʩʥʠʭ ʪʨʦʧʽʯʥʠʭ ʧʣʘʫʥʽʚ Lycopodium cernuum - 

ʥʘʡʙʣʠʞʯʠʭ ʞʠʚʠʭ ʨʦʜʠʯʽʚ ʇʝʨʤʦ-ʂʘʨʙʦʥʦʚʠʭ ʧʣʘʫʥʽʚ. 

ʇʨʦʚʝʜʝʥʽ Beerling D.J. ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʧʽʟʥʴʦʤʫ ʂʘʨʙʦʥʽ (330 - 300 ʤʣʥ.ʨ.ʪ.) 

ʧʨʦʜʠʭʦʚʠʡ ʽʥʜʝʢʩ ʧʣʘʫʥʽʚ ʚʽʜʧʦʚʽʜʘʚ 344 ppm, ʘ ʚ ʇʝʨʤʽ (270 - 260 ʤʣʥ.ʨ.ʪ.) - 313 ppm ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʽ. ʇʨʠ ʮʴʦʤʫ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʉʆ2 ʧʜ̔ ʯʘʩ ʇʝʨʤʦ-ʂʘʨʙʦʥʦʚʦʾ ʛʣʷʮʽʘʮʽʾ ï 

ʩʧʽʚʧʘʜʘʻ ʟ ʛʣʷʮʽʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʣʴʦʜʦʚʠʢʽʚ. ɸʣʝ, ʘʚʪʦʨ 

ʧʽʜʢʨʝʩʣʶʻ, ʱʦ ʥʘʩʪʫʧʥʘ ʜʝʛʣʷʮʽʘʮʽʷ ʇʝʨʤʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʨʦʟʧʦʯʘʣʘʩʴ ʧʨʠ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 

ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʽ (ʧʨʠʙʣʠʟʥʦ 260 ppm) (ʟʘ Beerling, 2002). 

 

 
ʂʘʣʽʙʨʫʚʘʣʴʥʘ ʢʨʠʚʘ, ʷʢʘ ʧʦʢʘʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʝʣʠʯʠʥʦʶ ʧʨʦʜʠʭʦʚʦʛʦ ʽʥʜʝʢʩʫ ʩʫʯʘʩʥʠʭ ʧʣʘʫʥʽʚ 

(ʧʦ ʦʩʽ ʆʋ) ʽ ʧʘʨʮʽʘʣʴʥʠʤ ʪʠʩʢʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ (ʧʦ ʦʩʽ ʆʍ) (ʟʘ Beerling DJ, 2002). 

 

 
 

ɻʽʩʪʦʛʨʘʤʘ ʥʘ ʚʝʨʭʥʴʦʤʫ ʛʨʘʬʽʢʫ ʚʢʘʟʫʻ ʥʘ ʷʢʽʡ ʰʠʨʦʪʽ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʣʴʦʜʦʚʠʢʦʚʽ ʜʝʧʦʟʠʪʠ ʫ 

ʚʽʜʧʦʚʽʜʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʧʝʨʽʦʜ (ʟʘ ʜʘʥʠʤʠ ʨʦʙʽʪ Crowley & Berner, 2001; Frakes & Francis, 1988; 

Royer, et al., 2001). ɻʽʩʪʦʛʨʘʤʠ ʥʘ ʥʠʞʥʴʦʤʫ ʛʨʘʬʽʢʫ ʚʢʘʟʫʶʪʴ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ 

ʘʪʤʦʩʬʝʨʽ ʟʘ ʦʩʪʘʥʥʽ 400 ʤʣʥ. ʨʦʢʽʚ ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ: ʙʣʘʢʠʪʥʽ ʧʨʷʤʦʢʫʪʥʠʢʠ - ʟʘ Ekart et al., 

1999; ʩʽʨʽ ʧʨʷʤʦʢʫʪʥʠʢʠ - ʟʘ Mora et al., 1996; ʙʽʣʽ ʧʨʷʤʦʢʫʪʥʠʢʠ - ʟʘ Ghosh et al., 2001; ʯʝʨʚʦʥʽ 

ʧʨʷʤʦʢʫʪʥʠʢʠ - ʜʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʝ: ʧʦ ʦʩʽ ʆʍ - ʛʝʦʣʦʛʽʯʥʠʡ ʯʘʩ, ʤʣʥ.ʨ.ʪ.; ʧʦ ʦʩʽ ʆʋ - ʧʘʣʝʦʰʠʨʦʪʘ 

ʥʘ ʷʢʽʡ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʣʴʦʜʦʚʠʢʦʚʽ ʜʝʧʦʟʠʪʠ (ʚʝʨʭʥʽʡ ʛʨʘʬʽʢ; ʚʤʽʩʪ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʽ ʟʘ 

ʦʩʪʘʥʥʽ 400 ʤʣʥ. ʨʦʢʽʚ ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ, ppm (ʥʠʞʥʽʡ ʛʨʘʬʽʢ). ʇʫʥʢʪʠʨʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʣʽʥʽʷ 
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ʥʘ ʥʠʞʥʴʦʤʫ ʛʨʘʬʽʢʫ ʚʢʘʟʫʻ ʧʦʨʦʛʦʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʽ, ʚʠʱʝ ʷʢʦʾ, ʟʛʽʜʥʦ 

ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥ,ɹ ʧʦʚʠʥʥʘ ʧʦʯʘʪʠʩʷ ʜʝʛʣʷʮʽʘʮʽʷ ʇʘʥʛʝʾ (ʮʠʪʦʚʘʥʦ ʟʘ Beerling D.J., 2002). 

________________________________________________________________________________ 

 

ʇʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʥʘ ʢʦʥʪʠʥʝʥʪʘʭ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʚʘʣʘʩ ɹ ʢʣʽʤʘʪʠʯʥʘ 

ʟʦʥʘʣʴʥʽʩʪʴ, ʦʜʥʘʢ ʜʦ ʢʽʥʮʷ ʧʝʨʽʦʜʫ ʯʝʨʝʟ ʧʦʭʦʣʦʜʘʥʥʷ ʽ ʧʦʩʫʰʣʠʚʩ̔ʪɹ ʢʣʽʤʘʪʫ, ʚʽʜʙʫʣʦʩ ɹ

ʨʽʟʢʝ ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱ ʪʝʧʣʠʭ ʽ ʚʦʣʦʛʠʭ ʣʽʩʽʚ. 

________________________________________________________________________________ 
 

*NB! ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʚ ʂʘʤ'ʷʥʦʚʫʛʽʣʴʥʦʤʫ ʧʝʨʽʦʜ ̔ʙʫʣʠ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʽ, ʟʘʚʜʷʢʠ ʘʥʘʣʽʟʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʦʥʽʚ ʤʘʛʥʽʶ ʽ ʢʘʣʴʮʽʶ ʚ ʨʘʢʦʚʠʥʘʭ ʚʠʢʦʧʥʠʭ ʙʨʘʭʽʦʧʦʜ ʂʘʨʙʦʥʦʚʦʛʦ ʧʝʨʽʦʜʫ. 

ɺʽʜʦʤʦ, ʱʦ ʯʠʤ ʪʝʧʣʽʰʦʶ ʻ ʚʦʜʘ - ʪʠʤ ʙʽʣʴʰʝ ʽʦʥʽʚ ʤʘʛʥʽʶ ʚʙʫʜʦʚʫʻʪʴʩʷ ʚ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʡ ʩʢʝʣʝʪ 

ʨʘʢʦʚʠʥ ʙʨʘʭʽʦʧʦʜ ʟʘʤʽʩʪʴ ʽʦʥʽʚ ʢʘʣʴʮʽʶ, ʦʩʢʽʣʴʢʠ ʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʪʘʢʦʛʦ ʦʙʤʽʥʫ ʻ ʝʥʜʦʪʝʨʤʽʯʥʠʤʠ, 

ʪʦʙʪʦ ʜʣʷ ʾʭ ʧʝʨʝʙʽʛʫ ʥʝʦʙʭʽʜʥʘ ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ. 

________________________________________________________________________________ 

 

 
ɻʨʘʬʽʢʠ ʟʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʠʩʥʶ, ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʩʝʨʝʜʥʽʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʽʚʥʷ ʤʦʨʷ ʚ ʌʘʥʝʨʦʟʦʾ (ʛʨʘʬʽʢʠ ʥʘʚʝʜʝʥʦ ʟʘ Benton, 2010). 

 

ʈʽʚʝʥʴ ʤʦʨʷ ʨʽʟʢʦ ʟʥʠʟʠʚʩʷ ʟ ʧʦʟʥʘʯʢʠ +100 ʤ ʚ ʩʝʨʝʜʠʥʽ ɼʝʚʦʥʘ ʜʦ ʧʦʟʥʘʯʢʠ -100 ʤ ʚ 

ʩʝʨʝʜʠʥʽ ʂʘʨʙʦʥʘ (ʧʦʨʽʚʥʷʥʦ ʟ ʩʫʯʘʩʥʠʤ ʨʽʚʥʝʤ ʤʦʨʷ). ɿʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʩʫʰʽ ʽ ʧʦʭʦʣʦʜʘʥʥʷ 

ʢʣʽʤʘʪʫ ʩʧʨʠʷʣʠ ʬʦʨʤʫʚʘʥʥʶ ʧʦʩʫʰʣʠʚʦʛʦ ʢʣʽʤʘʪʫ. 

ʌʦʨʤʫʚʘʥʥʷ ʜʦ ʢʽʥʮʷ ʧʝʨʽʦʜʫ ʩʫʧʝʨʤʘʪʝʨʠʢʘ ʇʘʥʛʝʾ II ʚ ʤʝʨʠʜʽʦʥʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʧʦʨʫʰʠʣʦ ʮʠʨʢʫʣʷʮʽʶ ʚʦʜʠ ʚ ʉʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ, ʱʦ ʩʪʘʣʦ ʦʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ, ʷʢʠʡ ʩʧʨʠʷʚ 

ʫʪʚʦʨʝʥʥʶ ʥʘ ʧʽʚʜʥʽ ɻʦʥʜʚʘʥʠ ʽ ʚ ʉʠʙʽʨʫ ʧʦʢʨʠʚʥʦʛʦ ʟʣʝʜʝʥʽʥʥʷ.  
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ɹʽʦʪʘ ʚ ʂʘʨʙʦʥʽ 

 

ɺʧʣʠʚ ʭʘʨʘʢʪʝʨʫ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʟʨʘʟʢʽʚ ʥʘ ʧʦʢʘʟʥʠʢ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʤʦʨʩʴʢʠʭ 

ʦʨʛʘʥʽʟʤʽʚ. ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ, Alroy J. ʟ ʢʦʣʝʛʘʤʠ (2001) ʚʠʚʯʘʣʠ ʚʧʣʠʚ ʭʘʨʘʢʪʝʨʫ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʟʨʘʟʢʽʚ ʥʘ ʧʦʢʘʟʥʠʢ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʤʦʨʩʴʢʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʆʪʨʠʤʘʥʽ ʘʚʪʦʨʘʤʠ 

ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʨʠʚʽ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʭ 

ʤʝʪʦʜʠʢ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʟʨʘʟʢʽʚ ï ʽʩʪʦʪʥʦ ʨʽʟʥʷʪʴʩʷ. ɿʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʘʥʘ ʘʚʪʦʨʘʤʠ ʤʝʪʦʜʠʢʘ 

ʥʝʩʧʦʜʽʚʘʥʦ ʜʘʣʘ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʽʟʥʴʦ-ʂʨʝʡʜʷʥʦʾ ʪʘ ʨʘʥʥʴʦ-ʏʝʪʚʝʨʪʠʥʥʦʾ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʩʽ ʯʦʪʠʨʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʤʝʪʦʜʠʢʠ ʧʦʢʘʟʘʣʠ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʨʦʜʽʚ ʤʦʨʩʴʢʠʭ ʦʨʛʘʥʽʟʤʽʚ ʚ ʨʘʥʥʴʦʤʫ ʂʘʨʙʦʥʽ. 

 

 
ʂʨʠʚʽ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʨʦʜʽʚ ʤʦʨʩʴʢʠʭ ʦʨʛʘʥʽʟʤʽʚ ʚ ʜʚʦʭ ʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʘʭ ʌʘʥʝʨʦʟʦʶ, ʦʪʨʠʤʘʥʽ ʟ 

ʧʦʧʨʘʚʢʦʶ ʥʘ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʙʽʨʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʦʪʠʨʴʦʭ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʧʽʜʚʠʙʽʨʢʠ ʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʭ ʤʝʪʦʜʽʚ ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʨʦʜʽʚ ʤʦʨʩʴʢʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɼʝ: ʧʦ ʦʩʽ ʆʍ - 

ʛʝʦʣʦʛʽʯʥʠʡ ʯʘʩ, ʤʣʥ.ʨ.ʪ.; ʧʦ ʦʩʽ ʆʋ - ʢʽʣʴʢʽʩʪʴ ʨʦʜʽʚ ʤʦʨʩʴʢʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʦʪʨʠʤʘʥʘ ʧʨʠ ʨʽʟʥʠʭ 

ʤʝʪʦʜʠʢʘʭ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʟʨʘʟʢʽʚ (ʟʘ Alroy et al., 2001). 

________________________________________________________________________________ 

 

ʄʦʨʩʴʢʽ ʬʘʫʥʠ ʂʘʨʙʦʥʫ. ʅʘʧʨʠʢʽʥʮʽ ɼʝʚʦʥʘ ʚʠʤʝʨʣʠ ʢʦʨʘʣʦʚʽ ʨʠʬʠ ʽ ʙʘʛʘʪʦ ʛʨʫʧ 

ʽʥʰʠʭ ʪʚʘʨʠʥ. ʇʨʦʪʝ, ʚʞʝ ʚ ʂʘʨʙʦʥʽ ʚ ʦʢʝʘʥʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʢʚʽʪ ʢʦʨʘʣʦʚʠʭ ʨʠʬʽʚ ʽ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ (ʙʨʘʭʽʦʧʦʜ, ʛʦʣʢʦʰʢʽʨʠʭ, ʘʤʦʥʽʪʽʚ, ʤʦʭʫʚʘʪʦʢ, ʪʦʱʦ). ɸʤʦʥʦʜ̔ʝʾ - 

ʧʦʚʩʶʜʥʽ. ɯ ʥʘʫʪʠʣʦʽʜʝ,ʾ ʽ ʘʤʦʥʦʜ̔ʝʾ - ʫʩ̔ ʟ ʟʘʢʨʫʯʝʥʦʶ ʨʘʢʦʚʠʥʦʶ, ʭʦʯʘ ʾʭ ʧʨʝʜʢʠ ʙʫʣʠ 

ʧʨʷʤʦʨʘʢʦʚʠʥʥʠʤʠ ʬʦʨʤʘʤʠ. ʊʨʠʣʦʙʽʪʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʨʽʜʢʘ. ɹʘʛʘʪʦ ʤʦʨʩʴʢʠʭ ʟʽʨʦʢ ʽ 

ʤʦʨʩʴʢʠʭ ʤʽʭʫʨʽʚ (ʛʦʣʢʦʰʢʽʨʽ). 

ʋ ʤʦʨʷʭ ʚ ʂʘʨʙʦʥʽ ʟ'ʷʚʠʣʠʩ ɹʙʝʣʝʤʥʽʪʠ - ʥʦʚʠʡ ʨʷʜ ʭʠʞʠʭ ʛʦʣʦʚʦʥʦʛʠʭ ʤʦʣʶʩʢʽʚ. 

ɹʝʣʝʤʥʽʪʠ ʟʦʚʥʽ ʙʫʣʠ ʩʭʦʞʽ ʥʘ ʢʘʣʴʤʘʨʽʚ, ʘʣʝ - ʤʘʣʠ ʚʥʫʪʨʽʰʥʶ ʨʘʢʦʚʠʥʫ. ɺʠʢʦʧʥʽ ʨʝʰʪʢʠ 

ʮʠʭ ʨʘʢʦʚʠʥ ʥʘʟʠʚʘʶʪʴ çʯʦʨʪʽʚ ʧʘʣʝʮʴè. 
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ʌʦʩʠʣʟ̔ʦʚʘʥʠʡ ʙʝʣʝʤʥʪ̔ (ʟʘ 

https://ru.wikipedia.org/wiki/). 

 

 
 

ʉʢʘʤ'ʷʥʽʣʽ ʨʝʰʪʢʠ ʚʥʫʪʨʽʰʥʽʭ ʨʘʢʦʚʠʥ 

ʙʝʣʝʤʥʪ̔̔ʚ (ʪ.ʟ. çʯʦʨʪʚ̔ ʧʘʣʝʮʴè). 

(ʟʘ https://en.wikipedia.org/wiki/Belemnitida). 

 

 Selden P.A. ʟ ʢʦʣʝʛʘʤʠ (2005) ʦʧʠʩʘʣʠ ʩʢʘʤ'ʷʥʽʣʦʩʪʽ ʨʘʢʦʩʢʦʨʧʽʦʥʘ Megarachne 

servinei, ʷʢʠʡ ʞʠʚ ʥʘ ʤʝʞʽ ʂʘʨʙʦʥ - ʇʝʨʤɹ. ʄʦʨʬʦʣʦʛʽʷ ʮʴʦʛʦ ʨʘʢʦʩʢʦʨʧʽʦʥʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʟʘ ʪʠʧʦʤ ʭʘʨʯʫʚʘʥʥʷ ʚʽʥ ʙʫʚ ʬʽʣʴʪʨʘʪʦʨʦʤ, ʷʢ ʽ ʨʘʢʦʩʢʦʨʧʽʦʥʠ-ʛʽʙʝʨʪʦʧʪʝʨʽʜʠ. 

 

 
ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʨʘʢʦʩʢʦʨʧʽʦʥʘ Megarachne servinei - ʬʽʣʴʪʨʘʪʦʨʘ ʟʘ ʪʠʧʦʤ 

ʭʘʨʯʫʚʘʥʥʷ, ʷʢʠʡ ʞʠʚ ʥʘ ʤʝʞʽ ʂʘʨʙʦʥ - ʇʝʨʤɹ. ʇʦʚʥʘ ʜʦʚʞʠʥʘ ʪʽʣʘ - 54 ʩʤ (ʟʘ Selden et al., 2005). 
 

ʃʦʙʦʧʦʜʘ ʂʘʤ̫̀ʥʦʚʫʛʽʣʴʥʦʛʦ ʧʝʨ̔ʦʜʘ, ʧʦʜʽʙʥʘ ʜʦ ʂʝʤʙʨʡ̔ʩɹʢʠʭ ʛʘʣʶʮʠʛʝʥʽʡ.  

ʃʦʙʦʧʦʜʠ - ʮʝ ʥʝʤʦʥʦʬʽʣʝʪʠʯʥʘ ʛʨʫʧʘ ʭʨʦʙʘʢʦ-ʧʦʜʽʙʥʠʭ ʤ'ʷʢʦʪʽʣʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʻ ʙʣʠʟʴʢʠʤʠ 

ʨʦʜʠʯʘʤʠ ʯʣʝʥʠʩʪʦʥʦʛʠʭ. ɼʣʷ ʣʦʙʦʧʦʜ ʭʘʨʘʢʪʝʨʥʽ ʜʚʘ ʦʩʥʦʚʥʠʭ ʤʦʨʬʦʪʠʧʠ: ʜʦʚʛʦʥʦʛʽ ʽ 

ʢʦʨʦʪʢʦʥʦʛʽ ʬʦʨʤʠ. ʄʦʨʬʦʪʠʧ ʟ ʢʦʨʦʪʢʠʤʠ ʢʦʥʽʯʥʠʤʠ ʥʦʛʘʤʠ ʤʘʻ ʜʦʚʛʫ ʝʚʦʣʶʮʽʡʥʫ ʽʩʪʦʨʽʶ 

ʧʦʯʠʥʘʶʯʠ ʟ ʨʘʥʥʴʦʛʦ ʂʝʤʙʨʽʶ ʽ ʚʢʣʶʯʘʻ ʩʫʯʘʩʥʠʭ ʦʥʽʭʦʬʦʨ ʽ ʪʘʨʜʽʛʨʘʜ (ʪʠʭʦʭʦʜʦʢ). 

ʄʦʨʬʦʪʠʧ ʟ ʜʦʚʛʠʤʠ ʥʦʛʘʤʠ, ʜʦʚʞʠʥʘ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ ʨʦʟʤʽʨʠ ʪʽʣʘ, ʙʫʚ ʦʧʠʩʘʥʠʡ ʪʽʣʴʢʠ ʜʣʷ 

ʂʝʤʙʨʽʡʩʴʢʠʭ ʚʠʜʽʚ. ʅʘʧʨʠʢʣʘʜ, Orstenotubulus evamuellerae ʟ ʩʝʨʝʜʥʴʦʛʦ ʂʝʤʙʨʽʶ (ʐʚʝʮʽʷ) 

- ʥʘʡʦʩʪʘʥʥʽʰʘ, ʟ ʚʽʜʦʤʠʭ ʜʦ ʥʝʜʘʚʥʽʭ ʧʽʨ, ʜʦʚʛʦʥʦʛʘ ʣʦʙʦʧʦʜʘ. ʆʜʥʘʢ, Haug J.T. ʟ ʢʦʣʝʛʘʤʠ 

(2014) ʚ ʜʝʧʦʟʠʪʘʭ ʂʘʨʙʦʥʘ (ɯʣʣʽʥʦʡʩ, ʉʐɸ, 296 ʤʣʥ.ʨ.ʪ.) ʦʧʠʩʘʣʠ ʥʦʚʫ ʜʦʚʛʦʥʦʛʫ ʣʦʙʦʧʦʜʫ 

- Carbotubulus waloszeki. 

 

 
 

ʊʨʠʚʠʤʽʨʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʜʦʚʛʦʥʦʛʦʾ ʂʘʨʙʦʥʦʚʦ ʾ ʣʦʙʦʧʦʜʠ Carbotubulus 

waloszeki (ʟʘ Haug et al., 2012). 
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʩʣʷ ʧʝʨʝʨʚʠ ʧʨʘʢʪʠʯʥʦ ʚ 200 ʤʣʥ. ʨʦʢʽʚ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʪʚʘʨʠʥʫ, ʩʭʦʞʫ 

ʥʘ ʂʝʤʙʨʽʡʩʴʢʠʭ ʜʦʚʛʦʥʦʛʠʭ ʣʦʙʦʧʦʜ. ɸʚʪʦʨʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ 

https://ru.wikipedia.org/wiki/
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ʂʝʤʙʨʽʡʩʴʢʽ ʤʦʨʬʦʪʠʧʠ ʤʦʛʣʠ ʤʘʪʠ ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ ʚʠʞʠʚʘʥʥʷ ʧʽʩʣʷ ʂʝʤʙʨʽʡʩʴʢʦʛʦ 

ʤʘʩʦʚʦʛʦ ʚʠʤʠʨʘʥʥʷ (ʟʘ Haug et al., 2012). 

 

ʊʫʣ̔ʤʦʥʩʪʨʫʤ ï ʙʝʟʱʝʣʝʧʥʘ ʭʨʝʙʝʪʥʘ ʪʚʘʨʠʥʘ ʣʽʥʽʾ ʤʽʥʦʛ. ʉʢʘʤ'ʷʥʽʣʦʩʪʽ 

ʪʫʣ̔ʤʦʥʩʪʨʫʤʘ (Tullimonstrum gregarium) - ʦʜʥʽ ʟ ʥʘʡʙʽʣʴʰ ʟʘʛʘʜʢʦʚʠʭ ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ 

ʣʽʪʦʧʠʩʽ ɿʝʤʣʽ. ʎʝ ʙʫʣʠ ʚʝʣʠʢʽ (8 - 35 ʩʤ) ʤ'ʷʢʦʪʽʣʽ ʪʚʘʨʠʥʠ, ʷʢʽ ʞʠʣʠ ʚ ʨʽʯʢʘʭ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʩʫʯʘʩʥʠʭ ʉʐɸ (ʰʪʘʪ ɯʣʣʽʥʦʡʩ) ʚ ʧʽʟʥʴʦʤʫ ʂʘʨʙʦʥʽ, ʧʨʠʙʣʠʟʥʦ 311 - 307 ʤʣʥ.ʨ.ʪ. 

ʊʫʣʽʤʦʥʩʪʨʫʤ ʤʘʚ ʧʦʜʦʚʞʝʥʝ ʪʽʣʦ ʙʝʟ ʢʽʥʮʽʚʦʢ, ʰʠʨʦʢʦ ʨʦʟʩʪʘʚʣʝʥʽ ʦʯʽ ʥʘ ʜʦʚʛʠʭ 

ʩʪʝʙʣʠʥʢʘʭ, ʜʦʚʛʠʡ ʭʦʙʦʪ ʥʘ ʛʦʣʦʚʽ, ʷʢʠʡ ʟʘʢʽʥʯʫʚʘʚʩʷ ʢʣʝʰʥʝʧʦʜʽʙʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʩʭʦʞʦʶ 

ʥʘ ʱʝʣʝʧʫ, ʽ ʨʦʤʙʦʚʠʜʠʡ ʭʚʦʩʪʦʚʠʡ ʧʣʘʚʝʮʴ (https://ru.wikipedia.org/wiki/). 

McCoy V.E. ʟ ʢʦʣʝʛʘʤʠ (2016) ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʙʽʣʴʰʝ 1200 ʟʨʘʟʢʽʚ ʪʫʣʽʤʦʥʩʪʨʫʤʚ̔ ʽ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʮʝ ʙʫʣʠ ʙʝʟʱʝʣʝʧʥʽ ʭʨʝʙʝʪʥʽ ʪʚʘʨʠʥʠ, ʷʢʽ ʚʜ̔ʥʦʩʠʣʠʩʴ ʜʦ ʙʘʟʦʚʦʾ ʣʽʥʽʾ ʤʽʥʦʛ 

(Petromyzontida) (ʟʘ McCoy et al., 2016). 

 

 
 
ʄʦʨʬʦʣʦʛʽʷ ʽ ʬʽʣʦʛʝʥʽʷ ʪʫʣʽʤʦʥʩʪʨʫʤʘ (Tullimonstrum gregarium). ɼʝ: ʘ - ʬʽʣʦʛʝʥʽʷ ʭʦʨʜʦʚʠʭ; ʤʽʥʦʛʠ 

ʚʢʘʟʘʥʽ ʞʦʚʪʠʤ ʢʦʣʴʦʨʦʤ, ʤʽʢʩʠʥʠ - ʧʦʤʘʨʘʥʯʝʚʠʤ ʢʦʣʴʦʨʦʤ; b - ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ 

ʪʫʣʽʤʦʥʩʪʨʫʤʘ; c - ʬʦʩʠʣʽʟʦʚʘʥʽ ʟʘʣʠʰʢʠ ʪʫʣʽʤʦʥʩʪʨʫʤʘ; d - ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ 

ʪʫʣ̔ʤʦʥʩʪʨʫʤʘ.1 ʙʘʨ = 10 ʤʤ (ʟʘ McCoy et al., 2016). 

 

ʈʠʙʠ. ʅʘʧʨʠʢʽʥʮʽ ɼʝʚʦʥʘ ʚʠʤʝʨʣʠ ʧʘʥʮʠʨʥʽ ʨʠʙʠ, ʦʩʪʨʘʢʦʜʝʨʤʠ (ʧʘʥʮʠʨʥʽ 

ʙʝʟʱʝʣʝʧʥʽ ʨʠʙʦʧʦʜʽʙʥʽ), ʣʦʧʘʪʝʧʝʨʽ - ʛʨʫʧʠ, ʷʢʽ ʙʫʣʠ ʜʦʤʽʥʫʶʯʠʤʠ ʚ ʤʦʨʩʴʢʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ɼʝʚʦʥʘ. ɺ ʂʘʨʙʦʥ ̔ʾʤ ʥʘ ʟʤʽʥʫ ʧʨʠʡʰʣʠ ʘʢʫʣʠ. ʉʘʤʝ ʘʢʫʣʠ ʩʪʘʣʠ ʜʦʤʽʥʘʥʪʥʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ 

ʚ ʂʘʨʙʦʥʦʚʠʭ ʦʢʝʘʥʘʭ. 

ʋ ʂʘʨʙʦʥʦʚʠʭ ʤʦʨʷʭ ʧʨʦʮʚʽʪʘʣʠ ʭʨʷʱʦʚʽ ʨʠʙʠ, ʢʽʩʪʢʦʚʽ ʨʠʙʠ, ʨʠʙʠ-ʭʠʤʝʨʠ. 

ʅʘʡʙʽʣʴʰʠʤ ʭʠʞʘʢʦʤ ʙʫʣʘ ʨʠʙʘ ʨʽʟʦʜʦʥʪ, ʷʢʘ ʜʦʩʷʛʘʣʘ ʚ ʜʦʚʞʠʥʫ 7 ʤʝʪʨʽʚ. 

 

ʈʘʥʥɹʦ-ʂʘʨʙʦʥʦʚʘ ʨʝʜʫʢʮʽʷ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ. ɼʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʦʚʝʜʝʥʽ Sallan L. ʽ Galimberti A.K. (2015), ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʩʣʷ ʧʽʟʥʴʦ-ɼʝʚʦʥʩʴʢʦʛʦ 

ʚʠʤʠʨʘʥʥʷ 359 ʤʣʥ.ʨ.ʪ. ʭʨʝʙʝʪʥʽ ʧʨʦʡʰʣʠ ʯʝʨʝʟ ʝʧʦʭʫ ʩʪʽʡʢʦʾ ʨʝʜʫʢʮʽʾ ʨʦʟʤʽʨʽʚ ʪʽʣʘ 

ʧʨʦʪʷʛʦʤ ʧʨʠʙʣʠʟʥʦ 36 ʤʣʥ. ʨʦʢʽʚ. ʎʝ ʛʣʦʙʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʥʝ ʙʫʣʦ ʧʦʚ'ʷʟʘʥʦ 

ʥʽ ʟ ʨʽʚʥʝʤ ʢʠʩʥʶ, ʥʽ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ, ʷʢʘ ʜʝʪʝʨʤʽʥʫʚʘʣʘ ʜʦʚʞʠʥʫ ʪʽʣʘ ʽ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʨʦʟʤʽʨʥʠʭ ʪʨʝʥʜʽʚ 

ʦʨʛʘʥʽʟʤʽʚ, ʙʫʣʠ ʝʢʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ. ɼʨʽʙʥʽ ʪʚʘʨʠʥʠ, ʷʢʽ ʜʦʩʷʛʘʣʠ ʥʝ ʙʽʣʴʰʝ 1 ʤ ʚ ʜʦʚʞʠʥʫ 

http://www.ncbi.nlm.nih.gov/pubmed/?term=McCoy%20VE%5BAuthor%5D&cauthor=true&cauthor_uid=26982721
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ʚʽʜ ʛʦʣʦʚʠ ʜʦ ʢʽʥʯʠʢʘ ʭʚʦʩʪʘ ʽ ʷʢʽ ʰʚʠʜʢʦ ʨʦʟʤʥʦʞʫʚʘʣʠʩʴ - ʧʨʦʤʝʥʝʧʝʨʽ ʨʠʙʠ, ʘʢʫʣʠ ʽ 

ʪʝʪʨʘʧʦʜʠ, - ʧʨʦʡʰʣʠ ʜʠʚʝʨʩʠʬʠʢʘʮʽʶ ʽ ʧʦʯʘʣʠ ʜʦʤʽʥʫʚʘʪʠ ʚ ʝʢʦʩʠʩʪʝʤʘʭ ʧʽʩʣʷ ɼʝʚʦʥʩʴʢʦʛʦ 

ʚʠʤʠʨʘʥʥʷ. ɸ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʝʣʠʢʦʨʦʟʤʽʨʥʠʭ ʪʚʘʨʠʥʠ, ʷʢʽ ʚʠʞʠʣʠ ʧʽʩʣʷ ɼʝʚʦʥʩʴʢʦ ʾ

ʢʨʠʟʠ, ʨʦʟʤʥʦʞʫʚʘʣʠʩ ɹʧʦʚʽʣʴʥʦ, ʥʝ ʟʤʦʛʣʠ ʜʠʚʝʨʩʠʬʽʢʫʚʘʪʠ ʽ ʚʠʤʝʨʣʠ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ 

ʙʽʣʴʰ ʨʘʥʥʽʡ ʝʚʦʣʶʮʽʡʥʠʡ ʫʩʧʽʭ (ʟʘ Sallan & Galimberti, 2015). 

 

 
 

ʇʽʩʣʷ ʧʽʟʥʴʦ-ɼʝʚʦʥʩʴʢʦʛʦ ʤʘʩʦʚʦʛʦ ʚʠʤʠʨʘʥʥʷ ʙʽʦʪʠ ʚ ʝʢʦʩʠʩʪʝʤʘʭ ʧʦʯʘʣʦʩ ɹʛʨʘʜʫʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ 

ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ. ɸʚʪʦʨʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʧʫʩʪʠʣʠ, ʱʦ ʧʨʠʯʠʥʦʶ ʩʪʘʣʘ ʝʢʦʣʦʛʽʯʥʘ 

ʧʝʨʝʚʘʛʘ ʜʨʽʙʥʠʭ ʭʨʝʙʝʪʥʠʭ, ʷʢʽ ʟʜʘʪʥʽ ʰʚʠʜʰʝ ʨʦʟʤʥʦʞʫʚʘʪʠʩ ɹ(ʟʘ Sallan & Galimberti, 2015). 

 

ɿʘʛʘʣʴʥʦʶ ʧʨʝʜʢʦʚʦ ʁʬʦʨʤʦʶ ʭʚʦʩʪʘ ʽ ʜʣʷ ʨʠʙ, ʽ ʜʣʷ ʯʦʪʠʨʠʥʦʛʠʭ ʭʨʝʙʝʪʥʠʭ 

ʪʚʘʨʠʥ ʻ çʧʦʜʚʽʡʥʠʡ ʭʚʽʩʪè. ʋ ʩʫʯʘʩʥʦ ʾʧʘʥʽʚʥʦʾ ʛʨʫʧʠ ʧʨʦʤʝʥʝʧʝʨʠʭ ʨʠʙ - ʪʝʣʝʦʩʪʚ̔ - 

çʭʚʽʩʪè ʩʠʤʝʪʨʠʯʥʠʡ. ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ Sallan L. (2016) ʥʘ ʬʦʩʠʣʽʷʭ ʤʘʣʴʢʽʚ 

ʩʪʘʨʦʜʘʚʥʴʦʾ ʨʠʙʠ Aetheretmon overturns, ʱʦ ʞʠʣʘ 350 ʤʣʥ.ʨ.ʪ. ʚ ʂʘʤ'ʷʥʦʚʫʛʽʣʴʥʦʤʫ ʧʝʨʽʦʜʽ, 

ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʇʘʣʝʦʟʦʡʩʴʢʠʭ ʧʨʦʤʝʥʝʧʝʨʠʭ ʨʠʙ - ʫ ʛʨʫʧʠ, ʩʧʦʨʽʜʥʝʥʦʾ ʜʣʷ ʪʝʣʝʦʩʪʚ̔, - ʭʚʽʩʪ 

ʙʫʚ ʘʩʠʤʝʪʨʠʯʥʠʤ ʽ ʩʢʣʘʜʘʚʩʷ ʟ çʜʚʦʭè ʭʚʦʩʪʽʚ, ʱʦ ʤʘʣʠ ʨʽʟʥʫ ʘʥʘʪʦʤʽʯʥʫ ʙʫʜʦʚʫ: ʟ 

ʤ'ʷʩʠʩʪʦʛʦ ʭʚʦʩʪʘ, ʧʦʢʨʠʪʦʛʦ ʣʫʩʢʦʶ ʽ ʧʣʘʚʥʠʢʦʚʦʛʦ ʭʚʦʩʪʘ, ʱʦ ʦʪʦʯʫʚʘʚ ʤ'ʷʩʠʩʪʠʡ ʭʚʽʩʪ.  

 

 
 

ʇʨʦʤʝʥʝʧʝʨʘ ʨʠʙʘ Aetheretmon. ʐʦʪʣʘʥʜʽʷ. ʂʘʨʙʦʥ (ʮʠʪʦʚʘʥʦ ʟʘ http://sci-dig.ru/paleontology/). 

 

ʇʨʠ ʮʴʦʤʫ ʫ ʣʠʯʠʥʦʢ ʩʫʯʘʩʥʠʭ ʨʠʙ-ʪʝʣʝʦʩʪʚ̔ ʬʦʨʤʫʻʪʴʩʷ ʜʨʝʚʥʽʡ ʪʠʧ ʭʚʦʩʪʘ, ʷʢʠʡ 

ʧʦʪʽʤ ʚ ʭʦʜʽ ʦʥʪʦʛʝʥʝʪʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʭʚʽʩʪ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʪʽʣʴʢʠ 

ʟ ʧʣʘʚʮʝʚʦʾ ʯʘʩʪʠʥʠ, ʷʢʘ ʦʪʦʯʫʻ ʭʚʦʩʪʦʚʽʡ ʚʽʜʜʽʣ ʨʠʙʠ. ʊʨʠʚʘʣʠʡ ʯʘʩ ʚʚʘʞʘʣʦʩʷ, ʱʦ ʮʽ 

ʦʥʪʦʛʝʥʝʪʠʯʥ ̔ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʝʨʝʙʫʜʦʚʠ, ʷʢʽ ʤʘʣʠ ʤʽʩʮʝ ʚ ʭʦʜʽ ʬʽʣʦʛʝʥʝʟʫ 

ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ ʨʠʙ. ʆʜʥʘʢ, ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʧʨʦʬʝʩʦʨʦʤ Sallan L. (2016), 

ʧʝʨʝʚʝʨʪʘʶʪʴ ʮʶ ʫʩʪʘʣʝʥʫ ʛʽʧʦʪʝʟʫ. ɺʠʷʚʠʣʦʩʷ, ʱʦ ʚʞʝ ʜʨʝʚʥʽʡ ʭʚʽʩʪ ʩʢʣʘʜʘʚʩʷ ʟ çʜʚʦʭè 

ʭʚʦʩʪʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʘʚ ʩʚʽʡ ʦʨʛʘʥʽʟʘʪʦʨ ʽ ʨʦʩʪʦʚʫʶ ʪʨʘʻʢʪʦʨʽʶ: ʥʠʞʥʽʡ ʧʣʘʚʮʝʚʠʡ ʭʚʽʩʪ, 

ʱʦ ʦʪʦʯʫʚʘʚ ʜʨʫʛʠʡ - ʚʝʨʭʥʽʡ ʤ'ʷʩʠʩʪʠʡ ʭʚʽʩʪ, ʷʢʠʡ ʩʢʣʘʜʘʚʩʷ ʟ ʭʨʝʙʮʽʚ ʽ ʻ ʝʢʚʽʚʘʣʝʥʪʦʤ 

ʭʚʦʩʪʘ ʪʝʪʨʘʧʦʜ. ʎʽ ʜʚʘ ʭʚʦʩʪʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʥʘ ʧʝʚʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʫ ʂʘʨʙʦʥʦʚʠʭ 

Aetheretmon ʽ ʫ ʚʩʽʭ ʩʫʯʘʩʥʠʭ ʧʨʦʤʝʥʝʧʝʨʠʭ ʨʠʙ. ʇʦʪʽʤ, ʧʽʜ ʯʘʩ ʜʦʨʦʩʣʽʰʘʥʥʷ ʤʘʣʶʢʽʚ ʫ 

Aetheretmon ʽ ʽʥʰʠʭ ʇʘʣʝʦʟʦʡʩʴʢʠʭ ʨʠʙ - ʧʝʨʰʠʡ ʭʚʽʩʪ, ʱʦ ʩʢʣʘʜʘʚʩʷ ʟ ʭʨʝʙʮʽʚ, ʧʨʦʜʦʚʞʫʚʘʚ 

ʩʚ̔ʡ ʨ̔ ʩʪ ʟʘ ʤʝʞʽ ʭʚʦʩʪʦʚʦʛʦ ʧʣʘʚʮ.̫ ʊʦʜʽ ʷʢ ʫ ʩʫʯʘʩʥʠʭ ʨʠʙ-ʪʝʣʝʦʩʪʚ̔ ʽ ʫ ʜʝʷʢʠʭ ʽʥʰʠʭ ʛʨʫʧ 

ʨʠʙ ʧʽʜ ʯʘʩ ʜʦʨʦʩʣʽʰʘʥʥʷ ʪʚʘʨʠʥʠ - ʨ̔ʩʪ ʧʝʨʰʦʛʦ ʭʚʦʩʪʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʭʨʝʙʮʽʚ, 

http://sci-dig.ru/wp-content/uploads/2016/12/aetheretmon.jpg
http://sci-dig.ru/paleontology/
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ʧʨʠʟʫʧʠʥʷʻʪʴʩʷ, ʽ ʘʢʪʠʚʫʻʪʴʩʷ ʨʩ̔ʪ ʜʨʫʛʦʛʦ ʭʚʦʩʪʘ - ʭʚʦʩʪʦʚʦʛʦ ʧʣʘʚʮ,̫ ʷʢʠʡ ʨʦʟʨʦʩʪʘʻʪʴʩʷ ʚ 

ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʭʚʦʩʪʦʚʦʛʦ ʚʽʜʜʽʣʫ ʨʠʙʠ ʽ ʦʪʦʯʫʻ ʧʝʨʰʠʡ ʭʚʽʩʪ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ Sallan L. (2016) ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ: ʘ) ʥʘʷʚʥʽʩʪʴ 

çʧʦʜʚʽʡʥʦʛʦè ʭʚʦʩʪʘ - ʻ ʜʘʚʥʴʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʢʦʩʪʠʩʪʠʭ ʨʠʙ; ʙ) ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʭʚʦʩʪʘ ʫ 

ʧʨʦʤʝʥʝʧʝʨʠʭ ʨʠʙ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪ.ʟʚ. ʨʝʢʘʧʽʪʫʣʷʮʽʷ - ʪʦʙʪʦ ʧʦʚʪʦʨʝʥʥʷ ʚ ʝʤʙʨʽʦʛʝʥʝʟʽ 

ʩʫʯʘʩʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʦʟʥʘʢ, ʱʦ ʤʘʣʠ ʤʽʩʮʝ ʫ ʜʦʨʦʩʣʠʭ ʧʨʝʜʢʽʚ: ʩʪʨʫʢʪʫʨʘ ʭʚʦʩʪʘ ʜʦʨʦʩʣʦʾ 

ʭʨʝʙʝʪʥʦʾ ʪʚʘʨʠʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʦʥʪʦʛʝʥʝʟʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʨʦʩʪʦʤ ʧʝʨʰʦʛʦ ʘʙʦ ʜʨʫʛʦʛʦ 

ʩʪʘʨʦʜʘʚʥʴʦʛʦ ʭʚʦʩʪʘ (ʮʠʪʦʚʘʥʦ ʟʘ Sallan, 2016; http://sci-dig.ru/paleontology/u-ryib-i-

chetveronogih-okazalis-printsipialno-raznyie-hvostyi/). 

 

 
 

ɸ - ʌʽʣʦʛʝʥʽ ̫ʧʨʦʤʝʥʝʧʝʨʠʭ ʨʠʙ (Actinopterygii) ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʤʦʨʬʦʣʦʛʽʾ ʭʚʦʩʪʘ ʜʦʨʦʩʣʦ ʾʪʚʘʨʠʥʠ ʫ 

ʢʨʦʥʦʚʠʭ ʨʦʜʽʚ. ʊʘʢʩʦʥʦʤʽʯʥʽ ʘʙʨʝʚʽʘʪʫʨʠ: Cl = Cladistia, Ch = Chondrostei, Ho = Holostei. ɺ - 

ʆʥʪʦʛʝʥʝʟ ʭʚʦʩʪʦʚʠʭ ʚʽʜʜʽʣʽʚ ʩʫʯʘʩʥʦʾ ʱʫʢʠ Esox; 1 ʙʘʨ = 1 ʤʤ (ʟʘ Sallan, 2016). 

 

ɸʤʬʽʙʽʾ (ʙʘʟʘʣʴʥʽ ʪʝʪʨʘʧʦʜʠ). ʋ ʚʽʜʢʣʘʜʝʥʥʷʭ ʧʦʯʘʪʢʫ ʂʘʨʙʦʥʫ ʤʘʡʞʝ ʚʽʜʩʫʪʥʽ 

ʬʦʩʠʣʽʾ ʟʝʤʥʦʚʦʜʥʠʭ (ʪ.ʟ. ʜʠʨʢʘ ʈʦʤʝʨʘ). ʇʨʦʪʝ, ʚʞʝ ʚ ʩʝʨʝʜʠʥʽ ʂʘʨʙʦʥʫ ʟ`ʷʚʣʷʶʪʴʩʷ ʯʠʩʣʝʥʽ 

ʟʝʤʥʦʚʦʜʥʽ, ʩʝʨʝʜ ʷʢʠʭ ʙʘʛʘʪʦ ʥʘʟʝʤʥʠʭ ʬʦʨʤ (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɼʝʚʦʥʩʴʢʠʭ ʚʠʢʣʶʯʥʦ 

ʘʢʚʘʣʴʥʠʭ ʛʨʫʧ ʘʤʬʽʙʽʡ). 

Bishop P.J. ʟ ʢʦʣʝʛʘʤʠ (2015) ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʭʘʨʘʢʪʝʨʫ ʧʝʨʝʣʦʤʽʚ ʢʽʩʪʦʢ, 

ʚʠʷʚʣʝʥʠʭ ʫ ʬʦʩʠʣʽʟʦʚʘʥʠʭ ʟʘʣʠʰʢʽʚ ʭʨʝʙʝʪʥʠʭ ʂʘʨʙʦʥʫ, ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʜʘʥʽ ʪʠʧʠ 

ʧʦʰʢʦʜʞʝʥʴ ʤʦʛʣʠ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʪʚʘʨʠʥʘʤʠ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʧʝʨʝʩʫʚʘʥʥʷ ʧʦ ʩʫʰʽ, ʱʦ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʻ ʘʨʛʫʤʝʥʪʦʤ ʥʘ ʢʦʨʠʩʪʴ ʧʦʷʚʠ ʥʘʟʝʤʥʠʭ ʪʝʪʨʘʧʦʜ ʧʨʠʙʣʠʟʥʦ ʚ ʂʘʨʙʦʥʽ. 

ʊʘʢ, ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʢʽʩʪʦʢ ʫ ʪʝʪʨʘʧʦʜʠ Ossinodus pueri, 

(ɸʚʩʪʨʘʣʽʷ, 333 ʤʣʥ.ʨ.ʪ., ʩʝʨʝʜʥʽʡ ɺʩ̔ʝʥ̔ ʡ, ʂʘʨʙʦʥ), ʷʢʽ ʤʦʛʣʠ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʪʽʣʴʢʠ ʧʨʠ 

ʧʘʜʽʥʥʽ ʪʚʘʨʠʥʠ ʥʘ ʩʫʰʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʽʥʦʜʫʩʠ ʙʫʣʠ ʦʜʥʠʤʠ ʟ ʧʝʨʰʠʭ ʚʝʣʠʢʠʭ (ʙʽʣʴʰʝ 2-ʭ 

ʤ ʚ ʜʦʚʞʠʥʫ) ʪʝʪʨʘʧʦʜ, ʷʢʽ ʧʨʦʚʦʜʠʣʠ ʯʠʤʘʣʦ ʯʘʩʫ ʞʠʪʪʷ ʥʘ ʩʫʰʽ (ʟʘ Bishop et al., 2015). 

 

 
 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʦʩʽʥʦʜʫʩʘ (Ossinodus pueri) - ʦʜʥʦʛʦ ʟ ʧʝʨʰʠʭ ʥʘʟʝʤʥʠʭ ʪʝʪʨʘʧʦʜ. 

ɸʚʩʪʨʘʣʽʷ. 333 ʤʣʥ.ʨ.ʪ. ʂʘʨʙʦʥ. ʃʽʥʽʷʤʠ ʟʘʟʥʘʯʝʥʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʽʩʪʢʠ, ʥʘ ʷʢʽʡ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʩʣʽʜʠ 

ʩʫʭʦʧʫʪʥʦʛʦ ʧʝʨʝʣʦʤʫ. ɼʦʚʞʠʥʘ ʟʥʘʡʜʝʥʦʾ ʦʩʦʙʠʥʠ ʩʢʣʘʜʘʣʘ ʙʣʠʟʴʢʦ 1 - 1,5 ʤ (ʟʘ Bishop et al., 2015). 

________________________________________________________________________________ 
 

*NB! T.R. Smithson ʟ ʢʦʣʝʛʘʤʠ (2012) ʚʠʷʚʠʣʠ ʚ ʐʦʪʣʘʥʜʽʾ ʫ ʚʽʜʢʣʘʜʝʥʥʷʭ ʊʦʫʨʥʘʩʽ ̫

ʩʢʘʤ'ʷʥʽʣʦʩʪʽ ʪʝʪʨʘʧʦʜ ʽ ʯʣʝʥʠʩʪʦʥʦʛʠʭ (ʽ ʥʘʟʝʤʥʽ, ʽ ʚʦʜʥʽ ʛʨʫʧʠ). ɸʚʪʦʨʘʤʠ ʨʦʙʦʪʠ ʙʫʚ  ʟʨʦʙʣʝʥʠʡ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʜʽʨʢʘ ʈʦʤʝʨʘ ʚ ʬʦʩʠʣʽʷʭ - ʮʝ ʘʨʪʝʬʘʢʪ. *NB! ɼʽʨʢʘ ʈʦʤʝʨʘ - ʮʝ 30 ʤʣʥ. ʨʦʢʽʚ 

ʚʽʜʩʫʪʥʦʩʪʽ ʬʦʩʠʣʡ̔ ʪʝʪʨʘʧʦʜ (ʊʦʫʨʥʘʩʽʡ + ɺʩ̔ʝʥ̔ ʡ). 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sallan%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27923128
http://sci-dig.ru/paleontology/u-ryib-i-chetveronogih-okazalis-printsipialno-raznyie-hvostyi/
http://sci-dig.ru/paleontology/u-ryib-i-chetveronogih-okazalis-printsipialno-raznyie-hvostyi/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sallan%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27923128
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ʌʽʣʦʛʝʥʝʪʠʯʥʝ ʜʝʨʝʚʦ ʪʝʪʨʘʧʦʜ (ʟʘ Smithson et al., 2012). ɼʝ: Ad, adelogyrinids - ʘʜʝʣʦʛʽʨʽʥʽʜʠ; Am, 

amniotes - ʘʤʥʽʦʪʠ; An, anthracosaurs - ʘʥʪʨʘʢʦʟʘʚʨʠ; Ai, a̔ stopods - ʘʽʩʪʦʧʦʜʠ; Ba, baphetoids - 

ʙʘʬʝʪʽʜʠ; BB, Blue Beach - ɹʣʘʢʠʪʥʠʡ ɹʝʨʝʛ; Bm, Burnmouth - ʙʘʤʘʫʩʠ; BmF, Burnmouth foot - 

ʚʽʜʙʠʪʢʠ ʣʘʧ ʙʘʤʘʫʩʚ̔; Ca, Casineria - ʢʘʟʽʥʝʡʨʘ; Co, colosteids - ʢʦʣʦʩʪʝʜʾʠ; Cr, Crassigyrinus - 

ʢʨʘʩʽʛʽʨʽʥʫʩ; Di, diadectids - ʜʽʘʜʝʢʩʽʩʠ; EK, East Kirkton - ʉʭʽʜʥʠʡ ʂʽʨʢʽʦʥ; Ge, gephyrostegids - 

ʛʝʬʽʨʦʩʪʝʛʽʜʠ; Mi, microsaurs - ʤʽʢʨʦʟʘʚʨʠ; Ne, nectrideans - ʥʝʢʪʨʽʜʽʥʠ; Se, seymouriamorphs - 

ʩʝʡʤʫʨʽʷʤʦʨʬʠ; Te, temnospondyls - ʪʝʤʥʦʩʧʦʥʜʽʣʠ; Wh, whatcheeriids - ʚʘʪʯʝʨʽʜʾʠ; WH / Db, Willie's 

Hole / Dumbarton - ɺʽʣʽ ʍʦʣʣ / ɼʘʤʙʘʨʪʦʥ (ʟʘ Smithson et al., 2012). 

________________________________________________________________________________ 

 

ɺ ʨʘʥʥʴʦʤʫ ʂʘʨʙʦʥ ̔ ʟʙʝʨʽʛʣʠʩʴ ʜʝʷʢʽ ʛʨʫʧʠ ʪʝʪʨʘʧʦʜ ʧʟ̔ʥɹʦʛʦ ɼʝʚʦʥʘ. ɺ 

ʜʝʧʦʟʠʪʘʭ ʨʘʥʥʴʦʛʦ ʂʘʨʙʦʥʘ ʟʘʟʚʠʯʘʡ ʚʽʜʩʫʪʥʽ ʩʢʘʤ'ʷʥʽʣʦʩʪʽ ʪʝʪʨʘʧʦʜ (ʪ.ʟʚ. çɼʽʨʢʘ ʈʦʤʝʨʘè). 

Anderson J.S. ʟ ʢʦʣʝʛʘʤʠ (2015) ʚ ʜʝʧʦʟʠʪʘʭ ʊʦʫʨʥʘʩʽʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʘʥʘʜʠ ʚʠʷʚʠʣʠ 

ʨʽʟʥʦʤʘʥʽʪʥʫ ʬʘʫʥʫ, ʱʦ ʚʢʣʶʯʘʣʘ ʚʘʪʯʝʨʽʜʾ (whatcheeriids) ʽ ʝʤʙʦʣʦʤʝʨ (embolomeres). 

ɹʘʛʘʪʦ ʟ ʚʠʷʚʣʝʥʠʭ ʫ ʚʽʜʢʣʘʜʝʥʥʷʭ ʨʘʥʥʴʦʛʦ ʂʘʨʙʦʥʫ ʬʘʫʥʽʩʪʠʯʥʠʭ ʛʨʫʧ ʪʝʪʨʘʧʦʜ ʙʫʣʠ 

ʽʜʝʥʪʠʯʥʠʤʠ ʪʚʘʨʠʥʘʤ ʧʽʟʥʴʦʛʦ ɼʝʚʦʥʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʩʧʽʰʥʝ ʧʝʨʝʞʠʚʘʥʥ ̫ ʧʽʟʥʴʦ-

ɼʝʚʦʥʩʴʢʦʛʦ ʚʠʤʠʨʘʥʥʷ ʜʝʷʢʠʤʠ ʛʨʫʧʘʤʠ ʪʝʪʨʘʧʦʜ (ʟʘ Anderson et al., 2015). 

 

ʈʦʟʢʚʽʪ ʥʘʟʝʤʥʠʭ ʪʘ ʚʦʜʥʠʭ ʟʝʤʥʦʚʦʜʥʠʭ. ʋ ʂʘʤ'ʷʥʦʚʫʛʽʣʴʥʦʤʫ ʧʝʨʽʦʜ ̔

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʢʚʽʪ ʥʘʟʝʤʥʠʭ ʪʘ ʚʦʜʥʠʭ ʟʝʤʥʦʚʦʜʥʠʭ - ʚʽʜ ʤʘʣʝʥʴʢʠʭ ʬʦʨʤ, ʨʦʟʤʽʨʦʤ ʥʝ 

ʙʽʣʴʰʝ ʢʽʣʴʢʦʭ ʩʘʥʪʠʤʝʪʨʽʚ, ʜʦ ʛʽʛʘʥʪʩʴʢʠʭ ʬʦʨʤ, ʱʦ ʜʦʩʷʛʘʣʠ ʚ ʜʦʚʞʠʥʫ ʜʝʢʽʣʴʢʦʭ ʤʝʪʨʽʚ. 

ɹʫʣʦ ʙʘʛʘʪʦ ʢʨʦʢʦʜʠʣʦʧʦʜʙ̔ʥʠʭ, ʚʫʛʨʝʧʦʜʽʙʥʠʭ ʽ ʩʘʣʘʤʘʥʜʨʦʧʦʜʙ̔ʥʠʭ ʞʠʪʪʻʚʠʭ ʬʦʨʤ. 
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ɼʽʘʜʝʢʪʝʩ (Diadectes) - ʧʨʝʜʩʪʘʚʥʠʢ ʚʝʣʠʢʠʭ ʥʘʟʝʤʥʠʭ ʘʤʬʽʙʽʡ. ɼʦʚʞʠʥʘ ʪʽʣʘ ï 2-3 ʤ. ʎʝ ʙʫʣʠ ʧʝʨʰʽ 

ʪʨʘʚʦʾʜʥʽ ʪʝʪʨʘʧʦʜʠ. ʇʽʟʥʽʡ ʂʘʨʙʦʥ - ʨʘʥʥʷ ʇʝʨʤ ɹ(ʟʘ https://en.wikipedia.org/wiki/Diadectes). 

 

ɺʠʚʯʝʥʥʷ ʂʘʨʙʦʥʦʚʠʭ ʟʝʤʥʦʚʦʜʥʠʭ ʜʘʻ ʙʘʛʘʪʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʝʚʦʣʶʮʽʡʥʠʭ ʙʽʦʣʦʛʽʚ. 

ʇʦʨʽʚʥʷʡʪʝ ʬʦʨʤʫ ʛʦʣʦʚʥʠʭ ʱʠʪʽʚ ʟʝʤʥʦʚʦʜʥʠʭ ʘʢʘʥʪʦʩʪʦʤʘʪʦʧʩʘ ʽ ʜʽʧʣʦʢʘʣʫʩʘ ʟ ʬʦʨʤʦʶ 

ʛʦʣʦʚʥʠʭ ʱʠʪʽʚ ʜʝʷʢʠʭ ʙʝʟʱʝʣʝʧʥʠʭ ʨʠʙʦʧʦʜʽʙʥʠʭ ʪʚʘʨʠʥ! ʑʦ ʮʝ? ʇʨʠʢʣʘʜʠ ʢʦʥʚʝʨʛʝʥʮʽʾ 

ʦʟʥʘʢ (ʪʦʙʪʦ ʧʨʠʢʣʘʜʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ ʦʟʥʘʢ ʫ ʥʝ ʙʣʠʟʴʢʦʩʧʦʨʽʜʥʝʥʠʭ ʚʠʜʽʚ ʟʘʚʜʷʢʠ 

ʤʝʰʢʘʥʥ ʁʚ ʧʦʜʽʙʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ)? ʏʠ ʮʝ ʧʨʠʢʣʘʜʠ ʧʘʨʘʣʝʣʴʥʦʾ ʝʚʦʣʶʮʽʾ - ʢʦʣʠ 

ʦʨʛʘʥʽʟʤʠ, ʱʦ ʤʘʣʠ ʚ ʛʣʠʙʦʢʽʡ ʜʘʚʥʠʥʽ ʟʘʛʘʣʴʥʦʛʦ ʧʨʝʜʢʘ, ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ 

ʥʘʙʫʚʘʶʪʴ ʧʦʜʽʙʥʽ ʨʠʩʠ ʙʫʜʦʚʠ ʪʽʣʘ? ɺʽʜʧʦʚʽʜʴ ʥʘ ʮʽ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʧʠʪʘʥʴ ʤʦʞʝ ʜʘʪʠ 

ʪʽʣʴʢʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʛʝʥʝʪʠʯʥʫ ʦʩʥʦʚʫ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʪʽʣʘ ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

 

 
ɸʢʘʥʪʦʩʪʦʤʘʪʦʧʩ (Acanthostomatops vorax) - 

ʘʤʬʽʙʽʾ, ʪʝʤʥʦʩʧʦʥʜ̔ʣʠ. ʇʽʟʥʽʡ ʂʘʨʙʦʥ ï ʇʝʨʤɹ 

(https://en.wikipedia.org/wiki/Acanthostomatops) 

 
ɼʽʧʣʦʢʘʣʫʩ (Diplocaulidae) - ʘʤʬʽʙʽʾ, 

ʣʝʧʦʩʧʦʥʜʽʣʠ. ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʙʫʜʦʚʫ 

ʛʦʣʦʚʥʦʛʦ ʱʠʪʘ: ʢʦʥʚʝʨʛʝʥʮʽʷ ʟ ʙʝʟʱʝʣʝʧʥʠʤʠ 

ʨʠʙʦʧʦʜʽʙʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ï ʮʝʬʘʣʘʩʧʽʩʘʤʠ, ʯʠ  

ʧʘʨʘʣʝʣʴʥʘ ʝʚʦʣʶʮʽʷ? ʇʽʟʥʽʡ ʂʘʨʙʦʥ - ʇʽʟʥʷ 

ʇʝʨʤɹ (ʟʘ https://yandex.ua/images/). 

 

ʇʨʠʙʣʠʟʥʦ 360 ʤʣʥ.ʨ.ʪ. ʟ'ʷʚʠʣʠʩ ɹ ʙʝʟʥʦʛʽ ʘʤʬʽʙʽʾ - ʘʽʩʪʦʧʦʜʠ. ɺ ʽʩʪʦʨʽʾ ʪʝʪʨʘʧʦʜ 

ʨʝʜʫʢʮʽʷ ʢʽʥʮʽʚʦʢ ʚʽʜʙʫʚʘʣʘʩ ɹʥʝʦʜʥʦʨʘʟʦʚʦ ʽ ʚ ʨʽʟʥʠʭ ʛʨʫʧʘʭ (ʫ ʘʤʬʽʙʽʡ, ʫ ʟʤʽʡ, ʷʱʽʨʦʢ, 

ʧʪʘʭʽʚ, ʩʩʘʚʮʽʚ). ʇʨʠʯʠʥʦʶ ʚʪʨʘʪʠ ʢʽʥʮʽʚʦʢ ʻ ʚʽʜʢʣʶʯʝʥʥʷ, ʚʪʨʘʪʘ ʯʠ ʧʦʣʦʤʢʘ ʛʝʥʽʚ ʅʦʭ, Shh 

ʘʙʦ ʽʥʰʠʭ ʛʝʥʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʦʟʚʠʪʦʢ ʢʽʥʮʽʚʦʢ ʫ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ.  

 

 

 
 

ɹʨʘʭʽʜʝʢʪʝʩ (Brachydectes newberryi) - ʚʦʜʥʽ 

ʘʤʬʽʙʽʾ, ʣʝʧʦʩʧʦʥʜʽʣʠ. ʉʠʣʴʥʘ ʨʝʜʫʢʮʽʷ ʢʽʥʮʽʚʦʢ. 

ʂʘʨʙʦʥ - ʇʝʨʤɹ (ʟʘ https://en.wikipedia.org/ 

wiki/Brachydectes). 

 

 
 

ʌʣʝʛʝʪʦʥʪʽʜʾʘ (Phlegethontiidae) - ʘʤʬʽʙʽʾ, 

ʣʝʧʦʩʧʦʥʜʽʣʠ. ʇʦʚʥʘ ʚʪʨʘʪʘ ʢʽʥʮʽʚʦʢ. 

ʂʦʥʚʝʨʛʝʥʮʽʷ ʟʽ ʟʤʽʷʤʠ? ʇʘʨʘʣʝʣʴʥʘ ʝʚʦʣʶʮʽʷ? 

ʂʘʨʙʦʥ (ʟʘ https://en.wikipedia.org/wiki/ 

Phlegethontia). 

 

https://yandex.ua/images/

