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Theriofauna from the Holocene Deposits of Kaminnaya Cave 
(Northwestern Altai)

The Holocene layers in Kaminnaya Cave comprise the chronological period from the Mesolithic to the Middle Ages. Over 11,000 
bone remains from 11 layers have been identi  ed. They belonged to at least 33 species of domestic and wild mammals. The layers 
also contained bones of  sh, amphibians, birds, and humans. Almost 2/3 of bone remains occurred in layers 1–3 (from 3200 BP to 
ethnographic period). The number of bones which belonged to hunting species was more than four times greater than number of 
bones of domestic animals, which makes Kaminnaya cave very different from other cave sites in the Altai. Apparently, this relatively 
remote cave was mostly visited by groups of hunters and less often by shepherds. In terms of domestic animals, on average, the 
layers contained the following remains (in the descending order): small cattle (44.3 %), horses (38.6 %), cows (10.8 %), and dogs 
(4.2 %). Remains of red deer (48.6 %) and roe deer (45.7 %) were absolutely predominant among wild mammals. Several dozen 
bones each belonged to a wolf, brown bear, and sable. Individual bones belonged to musk deer, elk, aurochs (?), Siberian mountain 
goat, and argali. Most of pig remains probably belonged to their wild form. Judging by their size, almost all bear bones belonged 
to small adult females. The Holocene sable of the Altai had a larger size of the body than the contemporaneous sable of Central 
Siberia. Based on the size of skeleton bones, the Holocene red deer was 5.7 % larger than modern park red deer. Holocene red deer 
in the Northwestern Altai (Kaminnaya cave) and Central Altai (Kucherla) did not differ in body size.
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 1.           

1 2 3 4 5 6 7 9 10 11 /

Homo sapiens 4/2* 1/1 1/1 – 3/1 – 10/1 1/1 1/1 2/1 6/2 29/11
Canis familiaris 16/1 2/1 24/1 2/1 1/1 – – – – – 4/1 49/6
Sus scrofa 7/2 6/1 – – 10/1 – – 1/1 – 1/1 6/1 31/7
Equus caballus 200/5 70/3 115/3 33/1 – 1/1 – 1/1 – – 35/2 455/16
Bos taurus 68/2 18/2 25/2 5/1 – – – – – – 11/1 127/8
Capra-Ovis ( .) 264/5 82/3 46/6 31/3 20/2 4/2 – – – 10/2 65/2 522/25
Asioscalops altaica 3/1 4/2 1/1 7/4 2/2 – 1/1 4/2 3/1 11/4 1/1 37/19
Ochotona sp. 1/1 – – 1/1 – – – 2/2 – – – 4/4
Lepus timidus 12/2 3/1 2/1 5/1 3/1 1/1 – 4/1 1/1 2/1 – 33/10
Tamias sibiricus 5/3 – – 2/1 2/1 – – 1/1 – – – 10/6
Sciurus vulgaris 19/4 2/1 1/1 – – – – 1/1 – 1/1 4/1 27/9
Spermophilus sp. 20/4 3/1 4/1 22/6 7/3 2/1 2/1 12/4 1/1 8/2 – 81/24
Marmota baibacina 69/8 14/3 18/2 67/4 52/6 11/1 6/1 141/4 7/1 97/8 87/10 569/48
Castor  ber 2/1 1/1 – 1/1 1/1 – – – – – – 5/4
Cricetus sp. 1/1 1/1 3/2 – – – – 2/1 – 1/1 1/1 9/7
M. myospalax 29/4 9/2 5/1 6/1 1/1 1/1 – 2/1 4/1 6/1 8/2 71/15
Arvicola terrestris 2/2 1/1 – 1/1 – – – – – 1/1 1/1 6/6
Canis lupus 12/1 10/3 7/1 – – – – – – 3/1 4/1 36/7
Vulpes vulpes 17/2 3/1 2/1 4/1 4/1 – 1/1 4/1 – 4/1 3/1 42/10
Ursus arctos 13/2 4/1 4/2 – – 1/1 – – – 3/2 7/2 32/11
Martes zibellina 31/5 14/3 3/1 1/1 1/1 3/1 – 7/1 1/1 12/2 10/2 83/18
Mustela nivalis – – – – – – – – – – 1/1 1/1
Mustela sibirica – – – 1/1 – – – – – – – 1/1
Mustela altaica – – 1/1 1/1 1/1 – – 1/1 1/1 1/1 – 6/6
Meles anakuma – – – – – – – 1/1 – 1/1 – 2/2
L. lutra – – – – – – – – – 2/2 – 2/2
L. lynx 7/1 – 5/2 – – – – – – 1/1 – 13/4
Moschus moschiferus – 1/1 – – – – – – – 2/1 – 3/2
Cervus elaphus 1117/39 453/20 281/24 117/3 42/2 21/2 3/1 35/2 6/2 72/2 180/7 2327/102
Alces alces 6/1 3/1 2/1 – – – – – – – – 11/3
Caprolus pygargus 709/23 280/18 193/11 289/2 142/8 47/4 16/1 18/7 27/2 250/4 218/7 2189/86
Bos-Bison sp. – – – – – – – 1/1 – – – 1/1
Capra sibirica 7/1 5/1 3/1 – 2/1 2/1 – 6/1 – 5/1 – 30/7
Ovis ammon – – 1/1 – 1/1 – – 1/1 – – – 3/3
Pisces 4 – – 3 1 1 3 – 3 1 – 16
Amphibia – – – – – – – 1 – – – 1
Aves 67 9 18 4 5 9 – – 4 17 21 154

  2712 999 765 603 301 104 39 247 59 514 673 7018

*   /   

 2.         
    

 
-

.  % . % . % . % . %
1, 2  ,  39 1,64 38 1,63 12 2,65 1 0,78 10 1,83

 , ,   
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 285 12,01 498 21,37 245 54,20 24 18,75 152 27,84
 ,   

454 19,12 348 14,94 37 8,18 23 17,97 135 24,73
 ,    

1324 55,77 965 41,42 144 31,86 65 50,78 181 33,15
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 3.     Cervus elaphus sibiricus

, 
, , 

n lim M s n lim M s
Scapula

  – – – – 5 305,0–352,0 328,40 21,56
   – – – – 5 174,5–200,0 184,30 10,45
  8 35,4–48,1 41,94 4,49 4 36,1–43,7 39,63 3,89
    8 63,2–76,8 70,96 4,55 5 63,0–72,5 68,02 4,40
   10 52,5–59,5 56,13 2,46 5 48,5–59,3 53,54 4,38

   14 44,2–57,0 51,47 4,34 5 44,0–54,5 49,74 3,94
Humerus

  – – – – 6 300,0–325,0 311,42 10,52
   – – – – 8 264,0–291,0 278,34 9,71

   – – – – 7 79,0–93,0 86,51 5,88
   – – – – 7 85,0–102,0 92,53 5,77

 , min 1 – 30,30 – 8 28,5–33,8 30,96 1,80
 ,   1 – 40,60 – 8 36,0–44,0 39,40 2,64

   26 65,0–79,2 71,80 3,99 8 64,3–75,0 67,95 3,53
   26 58,0–73,0 65,28 4,12 8 55,5–63,0 59,53 2,33

    20 63,0–74,5 68,21 3,11 8 60,5–69,0 63,68 3,06
    16 46,0–55,0 50,88 2,91 8 44,2–52,2 47,40 2,63

  , min 31 33,2–40,5 36,72 1,94 8 32,8–35,5 34,30 0,91
   27 43,0–53,4 46,70 2,40 8 41,2–48,0 44,94 2,19
  , min 28 32,2–37,8 35,08 1,71 8 32,2–35,0 33,51 0,95
   22 37,3–44,7 40,66 2,25 8 36,8–41,5 38,66 1,52
   16 29,3–35,0 32,11 1,62 8 28,0–33,4 31,15 1,55

Radius
  – – – – 6 302,3–323,0 310,13 7,99

   63 57,0–77,0 67,43 4,01 6 61,5–65,6 63,38 1,69
    58 55,0–73,0 64,81 3,69 6 57,0–62,0 59,58 1,91

   64 32,6–42,5 36,74 2,28 6 34,0–36,0 34,88 0,71
  6 37,0–43,5 40,92 2,63 6 34,2–39,4 36,52 2,04

  1 – 27,00 6 18,2–23,0 20,45 1,92
   42 53,5–67,5 59,99 3,82 6 53,0–60,5 56,72 3,06

   35 38,3–48,8 44,30 2,77 6 38,2–43,3 41,08 1,77
Ulna

  2 88,8–89,3 89,05 – 5 72,7–83,7 78,52 5,11
   2 56,6–67,0 61,80 – 5 47,5–54,0 51,50 2,64
 , min 6 50,0–62,3 54,98 5,53 5 48,6–52,7 50,14 1,88
    8 53,0–65,2 59,73 4,59 5 53,0–60,5 56,38 3,50
    10 33,8–46,2 38,98 3,59 5 31,0–38,5 34,90 2,94

   4 21,0–25,0 23,50 1,91 5 18,5–21,7 20,04 1,34
   18 32,7–40,3 36,82 2,20 5 34,7–40,0 37,10 2,31

Metacarpale III+IV
  1 – 281,00 – 31 265,0–299,3 281,74 8,54

   42 44,0–58,7 50,56 3,03 32 43,8–52,5 47,80 2,22
   44 30,3–39,7 35,09 2,46 32 29,4–36,5 33,18 1,66

  9 27,0–32,5 30,51 1,88 31 24,5–29,7 26,66 1,42
   7 28,2–33,5 30,23 1,93 31 24,7–29,7 27,35 1,41

     43 45,0–56,7 50,48 2,94 32 43,0–54,0 48,90 2,42
   23 30,6–37,5 34,25 1,92 32 31,0–35,3 32,91 1,24

     
     .

   (A. alces)   
 1–3.   1     

   (  96,5 ),   
,     ( -

/  – 60,5/41,5 ), 2   
 ,   .  2: 
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  (   3 .  

 )     -
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   (Bos-Bison sp.).  9   
     -
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 , ,       
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 ,     
(Bos primigenius).      

,       
  ,      

      –  
[   ., 2020].    

 4.     Cervus elaphus sibiricus

, 
, , 

n lim M s n lim M s
Tibia

  – – – – 7 394,7–430,0 409,39 12,85
   7 84,0–96,2 90,66 5,05 7 82,5–95,5 87,64 4,37

   3 77,0–97,5 88,17 10,37 7 81,5–93,0 85,79 4,42
  – – – – 7 30,7–37,1 33,91 2,19

 , min 4 29,5–34,0 31,75 1,85 7 27,0–34,9 29,73 2,64
   84 54,1–67,7 60,20 3,52 7 54,5–63,0 57,20 2,83
    82 37,5–49,0 42,84 2,47 7 39,5–43,5 41,43 1,59

   81 41,5–51,8 46,47 3,97 7 41,0–46,5 43,93 1,98
Calcaneus

  26 130,0–156,2 139,93 6,80 17 122,8–139,0 131,28 4,04
   64 38,7–53,0 43,95 3,12 17 38,2–46,0 41,78 2,32

   65 45,0–56,8 50,42 2,67 16 43,7–49,3 46,98 1,78
  , min 82 13,9–20,5 16,83 1,39 17 14,0–17,7 15,95 0,95

     69 32,5–43,6 37,35 2,54 16 31,2–37,8 34,74 1,98
  , min  46 31,8–39,8 35,17 2,15 16 29,0–35,7 32,34 1,72

 tuber calcanei 37 28,0–35,1 31,57 1,95 17 26,7–32,2 29,95 1,44
 tuber calcanei 35 35,0–47,0 39,75 2,99 17 31,8–41,0 36,82 2,17

Astragalus
  92 60,0–75,0 66,84 3,33 21 59,8–67,0 63,58 1,94
  99 47,0–61,3 53,46 2,71 21 47,5–53,5 50,27 1,57

  97 56,5–71,5 62,71 2,93 21 56,0–62,9 59,29 1,67
   90 37,1–49,0 42,12 2,51 21 36,5–44,7 40,56 1,73

  86 32,3–41,0 36,56 1,96 20 32,0–37,0 35,44 1,37
  94 31,1–41,6 36,39 1,99 20 32,2–35,3 33,96 0,89

Centrotarsale
  51 45,8–61,0 52,45 3,42 17 48,1–52,4 50,62 1,32
   -

 43 38,0–49,5 43,84 2,81 17 41,0–44,5 42,41 1,01

    65 38,0–53,5 44,43 3,07 17 39,0–42,8 41,22 1,19
 58 40,4–57,2 48,02 3,19 17 43,0–48,0 45,58 1,41

Metatarsale III+IV
   – – – – 21 302,4–335,0 320,47 9,72

  – – – – 18 296,3–332,0 315,35 9,94
   37 40,0–49,3 44,59 2,38 21 39,5–45,6 42,09 1,49

   33 43,7–52,8 47,12 2,02 21 42,6–48,0 45,15 1,29
  5 27,6–32,3 29,72 1,87 21 25,0–28,7 26,40 0,97

   2 30,0–30,4 30,20 0,28 21 27,2–33,0 29,58 1,48
   23 48,0–58,5 53,27 2,72 22 47,0–54,0 50,00 1,46

   14 33,3–46,0 36,37 3,02 22 32,0–36,4 33,80 1,13
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