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ʧʦʯʚʦʚʝʜʝʥʠʷ ʈɸʅ ï ʦʙʦʩʦʙʣʝʥʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʌʀʎ ʇʅʎɹʀ 

ʈɸʅ 
2ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 



ȨɆɌɓɆɥ ɍɆɊɆɝɆ ɣɐɔɑɔɉɔ-ɎɗɘɔɖɎɝɋɗɐɎɛ 
ɖɋɐɔɓɗɘɖəɐɜɎɏ -  ɈɡɥɈɑɋɓɎɋ ɕɖɥɒɡɛ 
ɚɆɐɘɔɖɔɈ Ɏ ɒɋɛɆɓɎɍɒɔɈ ɣɐɔɗɎɗɘɋɒɓɡɛ 
ɗɒɋɓ  

 

ȶɆɍɈɎɘɎɋ Ɏ ɕɖɎɒɋɓɋɓɎɋ ɒɋɘɔɊɔɑɔɉɎɎ, 
ɗɔɝɋɘɆɤɟɋɏ ɗɔɈɖɋɒɋɓɓɡɋ ɕɖɋɊɗɘɆɈɑɋɓɎɥ 
ɗɎɓɣɐɔɑɔɉɎɎ ɗ ɐɔɒɕɑɋɐɗɔɒ ɒɋɘɔɊɔɈ, 
ɕɔɍɈɔɑɥɤɟɎɛ ɖɋɐɔɓɗɘɖəɎɖɔɈɆɘɢ ɣɘɆɕɡ 
ɎɗɘɔɖɎɎ ɐɔɓɐɖɋɘɓɡɛ ɣɐɔɗɎɗɘɋɒ, ɚɆɐɘɔɖɡ Ɏ 
ɒɋɛɆɓɎɍɒɡ Ɏɛ ɊɎɓɆɒɎɐɎ  



șȼȹȬȰȸȸȹȼȽȳ ȺȰȼɂȫȸɆɀ Ⱥȹɂȭ 

ÅȧɔɑɢɞɆɥ Ɋɔɑɥ ɐɖəɕɓɡɛ ɚɖɆɐɜɎɏ ï 
ɕɖɋɌɊɋ Ɉɗɋɉɔ, ɗɔɇɗɘɈɋɓɓɔ ɕɋɗɐɆ 

ÅȵɖɎ ɖɆɍɖəɞɋɓɎɎ ɆɉɖɋɉɆɘɔɈ, 
ɒɔɇɎɑɎɍɆɜɎɎ Ɏ ɕɋɖɋɓɔɗɋ ɝɆɗɘɎɜ ɗ 
ɖɆɗɘɈɔɖɆɒɎ Ɏ ɗəɗɕɋɓɍɎɥɒɎ 
çɒɎɓɋɖɆɑɢɓɡɏ ɐɆɖɐɆɗè ɔɗɘɆɋɘɗɥ ɓɆ 
ɒɋɗɘɋ 

ÅȵɋɖɋɒɋɟɋɓɎɋ ɒɎɓɋɖɆɑɢɓɡɛ ɝɆɗɘɎɜ 
ɗɈɥɍɆɓɔ ɗ ɕɋɊɔɘəɖɇɆɜɎɥɒɎ 

ÅɃɚɚɋɐɘɎɈɓɔɗɘɢ ɒɋɘɔɊɔɈ 
ɒɆɐɖɔɒɔɖɚɔɑɔɉɎɝɋɗɐɔɉɔ ɆɓɆɑɎɍɆ 



ÅȳɔɖɒɆɑɢɓɆɥ ɒɔɊɋɑɢ ɕɋɊɔɉɋɓɋɍɆ ï 
ɊɑɎɘɋɑɢɓɔɋ ɖɆɍɈɎɘɎɋ ɕɔɝɈɋɓɓɔɉɔ 
ɕɖɔɚɎɑɥ Ɉ ɖɋɍəɑɢɘɆɘɋ ɕɖɔɜɋɗɗɔɈ 
ɈɡɈɋɘɖɎɈɆɓɎɥ, ɊɈɎɌɋɓɎɥ ɖɆɗɘɈɔɖɔɈ Ɏ 
ɗəɗɕɋɓɍɎɏ Ɉ ɔɘɓɔɗɎɘɋɑɢɓɔ ɓɋɕɔɊɈɎɌɓɔɏ 
ɒɆɘɖɎɜɋ 

ÅȪɎɓɆɒɎɝɋɗɐɆɥ ɓɋɗɘɆɇɎɑɢɓɔɗɘɢ ɕɖɔɚɎɑɥ 
(çɊɎɓɆɒɎɝɋɗɐɆɥ ɊɋɓəɊɆɜɎɥè) (Johnson 
et al., 1990, 2005)  ï ɈɆɌɓəɤ ɖɔɑɢ Ɉ 
ɚɔɖɒɎɖɔɈɆɓɎɎ ɕɖɔɚɎɑɥ ɎɉɖɆɤɘ 
ɕɋɊɔɘəɖɇɆɜɎɎ (Hole, 1961)  

 ȸəɖɇɆɜɎɔɓɓɡɋ ɒɔɊɋɑɎ ɕɋɊɔɉɋɓɋɍɆ (ȨɆɗɋɓɋɈ,  ȸɆɖɉəɑɢɥɓ, 

1995; Huggett,  1998; ȦɑɋɐɗɆɓɊɖɔɈɗɐɎɏ, 
 ȦɑɋɐɗɆɓɊɖɔɈɗɐɆɥ, 2005; Philips, 2008 Ɏ Ɋɖ.) 



ȚȻȹɁȰȼȼɆ ȿȹȻȷȳȻȹȭȫȸȳɊ 

ȷȹȻȿȹȸȹȭ 

ȧɎɔɉɋɓɓɔɋ 
ɔɗɘɖəɐɘəɖɎɈɆɓɎɋ 
(ɆɉɖɋɉɆɜɎɥ) 

ȩəɒəɗɔɔɇɖɆɍɔɈɆɓɎɋ 

ȩəɒəɗɔɓɆɐɔɕɑɋɓɎɋ 

ȶɆɍɖəɞɋɓɎɋ 
ɆɉɖɋɉɆɘɔɈ 

Ȳɔɖɚɔɓɡ ï ɉɔɖɎɍɔɓɘɡ ï ɕɖɔɚɎɑɢ 

ȵɋɖɋɉɖəɕɕɎɖɔɈɐɎ 
ɒɆɘɋɖɎɆɑɆ 

ȵɋɊɔɘəɖɇɆɜɎɎ  

ȵɋɖɋɓɔɗ 



ȗȰȽȹȯɆ 

Å ȲɔɖɚɔɑɔɉɎɝɋɗɐɎɏ ɆɓɆɑɎɍ ɕɔɝɈɋɓɓɔɉɔ ɕɖɔɚɎɑɥ, 
Ɏɗɕɔɑɢɍəɋɒɡɏ Ɋɑɥ ɖɋɐɔɓɗɘɖəɐɜɎɎ ɎɗɘɔɖɎɎ 
ɣɐɔɗɎɗɘɋɒ ɓɆ ɑɔɐɆɑɢɓɔɒ əɖɔɈɓɋ. Ȩ ɘɔɒ ɝɎɗɑɋ 
ɒɋɘɔɊ çɆɖɛɋɔɑɔɉɎɎ ɣɐɔɗɎɗɘɋɒè ȫ.Ȩ. ȵɔɓɔɒɆɖɋɓɐɔ 
(1990, 1999, 2015)  Ɏ ɖɆɍɈɎɈɆɋɒɡɋ ɓɆ ɋɉɔ ɔɗɓɔɈɋ 
ɒɋɘɔɊɡ (ȧɔɇɖɔɈɗɐɎɏ, 2004, 2010 Ɏ Ɋɖ.) 

Å ȵɋɊɔɆɓɘɖɆɐɔɑɔɉɎɝɋɗɐɎɋ ɒɋɘɔɊɡ 

   ȵɋɊɔɆɓɘɖɆɐɔɑɔɉɎɥ (pedoanthracology) ï ɎɍəɝɋɓɎɋ 
   əɉɑɋɏ Ɉ ɕɔɝɈɋ  

   (Carcaillet, Thinon, 1996;. Talon et al., 1998; Hart et al.,  
   2008; de Lafontaine, Asselin, 2011; Cunill et al. 2012;  
   Nelle et al., 2013 Nelle et al. 2013; Robin, Nelle, 2014 Ɏ Ɋɖ.) 

 

 

ȴɕɖɋɊɋɑɋɓɎɋ ɘɆɐɗɔɓɔɒɎɝɋɗɐɔɏ ɕɖɎɓɆɊɑɋɌɓɔɗɘɎ, ɐɔɓɜɋɓɘɖɆɜɎɎ 
əɉɑɋɏ (ɆɓɘɖɆɐɔɒɆɗɗɆ), ɖɆɊɎɔəɉɑɋɖɔɊɓɔɋ ɊɆɘɎɖɔɈɆɓɎɋ 



Ȳɔɖɚɔɓɡ 

 

 

 

ȟȫȵȽȹȻɆ ȹȬȻȫȲȹȭȫȸȳɊ ȷȹȻȿȹȸȹȭ 

ȺɔɖɒɆ 

ȲɆɘɋɖɎɆɑ 

ȧɎɔɘɎɝɋɗɐɎɋ 
ɚɆɐɘɔɖɡ 

 

 

 

 

 

 

 

 

Ȫɋɥɘɋɑɢɓɔɗɘɢ 
ɕɋɊɔɚɆəɓɡ 

ȶɔɗɘ/ɔɘɒɎɖɆɓɎɋ 
ɐɔɖɓɋɏ 

ȨɡɈɆɑɡ ï 
ɈɋɘɖɔɈɆɑɢɓɡɋ 
ɕɔɝɈɋɓɓɡɋ 
ɐɔɒɕɑɋɐɗɡ 
(ȨȵȰ) 

Ȧɓɘɖɔɕɔɉɋɓɓɡɋ 
ɚɆɐɘɔɖɡ 

 

 

 

 

 

 

 

 

ȵɔɌɆɖɡ 
(ɈɡɌɎɉɆɓɎɋ) 

ȶɆɗɕɆɞɐɆ 

ééé 

ȶəɇɐɎ 



șȬɅȰȵȽɆ 

ÅȪɓɋɈɓɡɋ ɕɔɝɈɡ ɕɑɆɐɔɖɔɈ Ɏ ɗɐɑɔɓɔɈ 

ÅȵɔɝɈɡ/ɔɘɑɔɌɋɓɎɥ ɓɎɌɓɎɛ ɝɆɗɘɋɏ 
ɗɐɑɔɓɔɈ Ɏ ɕɔɓɎɌɋɓɎɏ (ɗɚɔɖɒɎɖɔɈɆɓɡ ɗ 
əɝɆɗɘɎɋɒ ɊɋɑɤɈɎɆɑɢɓɡɛ ɕɖɔɜɋɗɗɔɈ) 

ÅȦɑɑɤɈɎɆɑɢɓɡɋ ɔɘɑɔɌɋɓɎɥ (ɈɐɑɤɝɆɥ 
ɕɔɉɖɋɇɋɓɓɡɋ ɕɔɝɈɡ) 

ÅɃɔɑɔɈɡɋ ɔɘɑɔɌɋɓɎɥ (ɈɐɑɤɝɆɥ 
ɕɔɉɖɋɇɋɓɓɡɋ ɕɔɝɈɡ) 

ÅȪɋɑɤɈɎɆɑɢɓɔ-ɕɖɔɑɤɈɎɆɑɢɓɡɋ 
ɔɘɑɔɌɋɓɎɥ Ɉ ɇɆɑɐɆɛ Ɏ ɔɈɖɆɉɆɛ 



 



 



ȕȹȻȸȳ ȳ ȵȹȻȸȰȭɆȰ ɀȹȯɆ 

(ȻȳȲȹȽȰȵȽȹȸȳȵȫ) 



ȕȹȻȸȳ ȳ ȵȹȻȸȰȭɆȰ ɀȹȯɆ ȭ ȻȫȲȸɆɀ 

ȺȹɂȭȰȸȸɆɀ ȮȹȻȳȲȹȸȽȫɀ 

ɾʠʚʳʝ ʠ ʤʝʨʪʚʳʝ ʢʦʨʥʠ 

ʇʦʣʳʝ ʢʦʨʥʝʚʳʝ ʢʘʥʘʣʳ (ɔɗɘɆɈɞɎɋɗɥ ɕɔɗɑɋ 
ɈɡɊɋɖɉɎɈɆɓɎɥ ɎɑɎ ɖɆɍɑɔɌɋɓɎɥ ɐɔɖɓɥ) 

ȰɔɖɓɋɈɔɏ ɐɆɓɆɑ, ɍɆɕɔɑɓɋɓɓɡɏ ɔɖɉɆɓɔ-
ɒɎɓɋɖɆɑɢɓɡɒ ɎɑɎ ɒɎɓɋɖɆɑɢɓɡɒ ɒɆɘɋɖɎɆɑɔɒ 

ȬɋɑɋɍɎɗɘɡɋ ɓɔɈɔɔɇɖɆɍɔɈɆɓɎɥ -  
ɖɋɍəɑɢɘɆɘ ɘɖɆɓɗɚɔɖɒɆɜɎɎ ɔɖɉɆɓɎɝɋɗɐɔɉɔ 
ɈɋɟɋɗɘɈɆ ɐɔɖɓɥ 



țȫȲȶȳɂȳɊ ȭ ȲȫȺȹȶȸȰȸȳȳ ȵȹȻȸȰȭȹȮȹ ɀȹȯȫ ȺȹȼȶȰ ȻȾȬȵȳ 

ȯȶɊ ȯȰȻȰȭɇȰȭ ȼ ȽȭȰȻȯȹȴ ȳ ȷɊȮȵȹȴ ȯȻȰȭȰȼȳȸȹȴ 

ɼʝʨʝʚʴʷ ʩ ʪʚʝʨʜʦʡ 

ʜʨʝʚʝʩʠʥʦʡ: ʟʘʧʦʣʥʝʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʤ 

ʚʝʱʝʩʪʚʦʤ 

ɼʝʨʝʚʴʷ ʩ ʤʷʛʢʦʡ 

ʜʨʝʚʝʩʠʥʦʡ: ʟʘʧʦʣʥʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ñɼʝʧʦò ʤʘʪʝʨʠʘʣʘ 

ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ 



șȬɄȳȰ ȺȻȳȲȸȫȵȳ ȯȻȰȭȸȳɀ 

ȵȹȻȸȰȭɆɀ ȵȫȸȫȶȹȭ  

Å ȵɖɔɘɥɌɋɓɓɡɋ ɗɘɖəɐɘəɖɡ, ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ 
ɈɋɖɘɎɐɆɑɢɓɔɏ ɓɆɕɖɆɈɑɋɓɓɔɗɘɎ, ɔɐɖəɉɑɡɋ Ɉ 
ɗɋɝɋɓɎɎ, ɔɇɡɝɓɔ ɊɔɗɘɆɘɔɝɓɔ ɝɋɘɐɔ 
ɔɇɔɗɔɇɑɋɓɓɡɋ ɔɘ ɈɒɋɟɆɤɟɋɏ ɕɔɝɈɡ 

Å Ȳɔɉəɘ ɈɋɘɈɎɘɢɗɥ, Ɉ ɜɋɑɔɒ ɗɔɔɘɈɋɘɗɘɈəɤɘ ɚɔɖɒɋ 
ɐɔɖɓɋɏ 

Å ȭɆɕɔɑɓɋɓɎɋ ɐɔɖɓɋɈɔɉɔ ɐɆɓɆɑɆ ɔɇɡɝɓɔ 
ɔɘɑɎɝɆɋɘɗɥ ɔɘ ɈɒɋɟɆɤɟɋɏ ɕɔɝɈɡ Ɏ 
ɗɔɔɘɈɋɘɗɘɈəɋɘ ɒɆɘɋɖɎɆɑə ɗɔɈɖɋɒɋɓɓɔɉɔ ɑɎɇɔ 
ɓɋɐɔɉɊɆ ɇɡɈɞɋɉɔ ɍɊɋɗɢ Ɉɋɖɛɓɋɉɔ ɉɔɖɎɍɔɓɘɆ 

Å ȮɓɔɉɊɆ ɐɔɖɓɋɈɔɏ ɐɆɓɆɑ Ɏɒɋɋɘ ɝɋɘɐɎɏ, 
ɔɘɑɎɝɓɡɏ ɔɘ ɍɆɕɔɑɓɋɓɎɥ ɐɔɓɘəɖ  



 







ȐȯȳȸȳɂȸɆȴ ȭȰȽȻȹȭȫȶ 

ȴɇɡɝɓɡɏ ɖɋɍəɑɢɘɆɘ ɗɘɆɖɋɓɎɥ Ɏ ɗɒɋɖɘɎ 
ɊɋɖɋɈɢɋɈ 

ȨɡɈɆɑ ɇəɐɆ 
ȨɡɈɆɑ ɋɑɎ 



A -  ɇɋɍ ɊɈɎɌɋɓɎɥ ɗɘɈɔɑɆ ɓɆɍɆɊ 
çɘɎɕɎɝɓɡɏè (ȪɒɎɘɖɎɋɈ Ɏ Ɋɖ., 1978), 
ɓɋɕɖɔɈɋɖɓəɘɡɏ (ȵɔɓɔɒɆɖɋɓɐɔ, 1999), hinge 
tree fall (Beatty, Stone, 1986), simple 
uprooting (Schaetzl et al., 1989), windthrow 
with plate - like rootballs (Allen, 1992)  

B,C ï ɗ ɊɈɎɌɋɓɎɋɒ ɗɘɈɔɑɆ ɓɆɍɆɊ 
çɓɋɘɎɕɎɝɓɡɏè (ȪɒɎɘɖɎɋɈ Ɏ Ɋɖ., 1978), 
ɕɖɔɈɋɖɓəɘɡɏ (ȵɔɓɔɒɆɖɋɓɐɔ, 1999), 
rotational tree fall (Beatty, Stone, 1986), 
complex uprooting (Schaetzl et al., 1989), 
ball -and -socket windthrow (Allen, 1992)  

 

ȸɎɕɡ ɈɡɈɆɑɔɈ 



ȘȰȺȻȹȭȰȻȸȾȽɆȰ ȭɆȭȫȶɆ 

Bobrovsky , Loyko , 2016  



ȚȻȹȭȰȻȸȾȽɆȰ ȭɆȭȫȶɆ 

Bobrovsky ,  
Loyko , 2016  



ȚȻȳȲȸȫȵȳ ȭɆȭȫȶȹȭ ȭ ȺȹɂȭȰȸȸȹȷ ȺȻȹȿȳȶȰ, 

ȻȫȲȶȳɂȳȷɆȰ ȺȹȼȶȰ ȻȫȲȻȾɃȰȸȳɊ ȭȰȽȻȹȭȫȶɇȸȹȮȹ 

ȷȳȵȻȹȻȰȶɇȰȿȫ ȸȫ ȺȹȭȰȻɀȸȹȼȽȳ  

Å ɗɔɇɗɘɈɋɓɓɔ ɈɋɘɖɔɈɆɑɢɓɡɋ ɍɆɕɆɊɎɓɡ (ɐɔɘɑɡ, ɝɆɞɎ);  

Å ɕɥɘɓɎɗɘɡɋ Ɏ ɕɔɑɔɗɝɆɘɡɋ ɗɘɖəɐɘəɖɡ Ɏɍ ɒɆɘɋɖɎɆɑɆ ɖɆɍɓɔɏ 
ɗɘɋɕɋɓɎ ɐɔɓɘɖɆɗɘɓɔɗɘɎ, Ɉ ɘɔɒ ɝɎɗɑɋ ɔɘɊɋɑɢɓɡɋ 
ɎɍɔɑɎɖɔɈɆɓɓɡɋ ɐɔɒɐɎ/ɕɥɘɓɆ;  

Å ɇɑɔɐɎ çɕɔɉɖɋɇɋɓɓɔɉɔè ɒɆɘɋɖɎɆɑɆ ɈɋɖɛɓɎɛ ɉɔɖɎɍɔɓɘɔɈ 
(ɉəɒəɗɔɈɔɉɔ, ɣɑɤɈɎɆɑɢɓɔɉɔ);  

Å ɕɋɖɋɒɡɘɡɏ, ɔɘɇɋɑɋɓɓɡɏ ɕɖɎ ɣɖɔɍɎɎ ɒɆɘɋɖɎɆɑ, ɔɗɋɊɆɤɟɎɏ 
ɓɆ Ɋɓɋ ɍɆɕɆɊɎɓɡ Ɏ ɍɆɕɔɑɓɥɤɟɎɏ ɕɔɖɡ Ɏ ɐɆɓɆɑɡ 
ɖɆɍɑɎɝɓɔɉɔ ɕɖɔɎɗɛɔɌɊɋɓɎɥ;  

Å ɕɖɎɍɓɆɐɎ ɉɎɊɖɔɉɋɓɓɡɛ ɎɍɒɋɓɋɓɎɏ ɒɆɘɋɖɎɆɑɆ ɕɔɝɈɡ, 
ɚɔɖɒɎɖəɤɟɎɋɗɥ Ɉ ɖɋɍəɑɢɘɆɘɋ ɍɆɗɘɆɎɈɆɓɎɥ ɈɑɆɉɎ Ɉ 
ɍɆɕɆɊɎɓɋ;  

Å ɐɔɖɓɋɈɡɋ ɛɔɊɡ, ɆɗɗɔɜɎɎɖɔɈɆɓɓɡɋ ɗ ɓɎɌɓɋɏ ɉɖɆɓɎɜɋɏ 
ɍɆɕɆɊɎɓɡ;  

Å ɈɐɑɤɝɋɓɎɥ Ɉ ɈɎɊɋ ɕɔɊɗɘɎɑɐɎ ɎɑɎ əɉɑɋɏ 



19 60  Ñ 135 BP  
10 Ñ 135 AD  

1003 0  Ñ 9 0 BP  
8080 Ñ 90 BC  

ȰɆɑəɌɗɐɆɥ ɔɇɑɆɗɘɢ,  
ɍɆɕɔɈɋɊɓɎɐ çȰɆɑəɌɗɐɎɋ ɍɆɗɋɐɎè 



250 0  Ñ 140 BP  
550  Ñ 140 BC 

715  Ñ 5 0 BP  
1235 Ñ 5 0 AD  

ȵɋɓɍɋɓɗɐɆɥ ɔɇɑɆɗɘɢ,  
ȰəɍɓɋɜɐɎɏ ɖɆɏɔɓ 



ȶɥɍɆɓɗɐɆɥ ɔɇɑɆɗɘɢ,  
ȰɑɋɕɎɐɔɈɗɐɎɏ ɖɆɏɔɓ 

ȶɋɗɕəɇɑɎɐɆ ȲɔɖɊɔɈɎɥ, ȲɔɖɊɔɈɗɐɎɏ ɍɆɕɔɈɋɊɓɎɐ 

1390 Ñ 70 BP  
56 0  Ñ 70  AD  

2210 Ñ 90 BP  
26 0  Ñ 9 0 AD  


