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Organic and Elemental Composition of Fire Residue 
in the Holocene Deposits of the Selungur Cave (Southern Kyrgyzstan) 

with Assessment of the Fuel Type 

Selungur Cave is located in Southern Kyrgyzstan at an altitude of 1900 m above seal level. It is one of the key archaeological 
sites in Central Asia, where cultural layers from MIS 5 to the present time have been preserved. Although the Pleistocene layers have 
been studied in detail, the Holocene deposits have not been analyzed and were only been mentioned in the publications. During the 
surveys in 2019, 2021–2023, a small area of the Holocene deposits in the central part of the cave was unearthed and excavated. 
These deposits represent a series of strati  ed  re pits and are typical of caves and rock shelters where cattle breeders actively settled. 
These deposits were subjected to a series of analyses, some of which were aimed at determining the type of fuel used in  res. XRF 
analysis has shown that the main type of fuel for the middle unit of sediments was straw and manure. Top and bottom layers of the 
stratigraphic pro  le were strongly contaminated and it was not possible to obtain reliable results for them. According to GC-MS 
analysis, residues of higher plants and combustion products of plant material were found in all samples. Markers of dung were also 
found in most of the layers, which together suggests the use of grasses and dung as fuel for  re. The research shows good prospects 
for studying  re pits at archaeological sites. The study of deposits of anthropogenic origin makes it possible to reconstruct adaptation 
strategies of ancient humans even if archaeological collections are not available.

Keywords: Central Asia, Selungur cave, Holocene,  re pits, type of fuel.
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 1.    ,   , 
     

 , . %
Na Mg Al Si P S K Ca Ti Fe

L2 L2  1,11 5,34 3,81 18,15 1,53 0,09 2,27 10,18 0,11 1,07
L2   ( ) 0,88 4,88 3,34 17,09 1,63 0,06 2,48 11,89 0,14 1,33
L2   ( ) 1,49 6,46 4,03 20,52 1,59 0,09 2,64 11,47 0,13 1,28

L3 L3  1,51 6,53 5,64 22,43 1,65 0,13 3,36 12,22 0,18 1,73
L3   ( ) 0,64 4,63 4,32 17,64 1,51 0,06 2,6 11,04 0,16 1,54
L3  1,06 8,04 4,02 20,59 1,59 0,06 3,62 16,06 0,15 1,5
L3   ( ) 0,83 5,52 3,14 16,38 1,23 0,08 3,4 11,67 0,13 1,21
L3   ( ) 1,93 6,14 3,72 16,71 1,29 0,14 2,69 13,13 1,26  

L4 L4   ( ) 1,07 5,75 3,96 16,49 1,53 0,07 2,08 10,99 0,12 1,17
L4   ( ) 0,8 5,68 4,09 17,25 1,33 0,07 2,25 10,34 0,14 1,56

L5 L5   ( ) 1,36 5,48 4,22 16,97 1,55 0,08 2,27 10,38 0,13 1,29
L5   ( ) 1,36 4,3 4,06 20,24 1,48 0,11 2,89 9,03 0,13 1,31
L5   ( ) 1,31 4,89 4,25 19,01 1,49 0,1 2,35 9,47 0,13 1,26
L5   ( ) 1,34 5,4 3,9 18,15 1,65 0,1 2,23 9,71 0,13 1,32
L5 1,83 6,12 5,94 23,8 1,71 0,11 2,62 10,4 0,2 1,77

L6 L6   ( ) 1,21 4,59 4,57 18,65 1,57 0,06 2,36 9,97 0,13 1,27
L6   ( ) 1,37 4,87 4,56 21,01 1,24 0,09 2,7 7,64 0,13 1,13
L6   ( ) 1,35 4,41 5,17 20,8 1,12 0,12 3,15 7,75 0,15 1,33
L6   ( ) 1,54 7,07 5,07 21,77 1,94 0,19 3,37 12,89 0,16 1,51

L7 L7    ( ) 0,73 4,57 4,73 19,56 1,35 0,11 2,39 9,44 0,14 1,32
L7  0,57 4,51 4,69 19,73 1,38 0,12 2,83 9,32 0,13 1,24
L7  0,59 4,71 4,81 17,68 2,05 0,08 2,47 10,19 0,14 1,4
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       1, 
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  .
 C27+C29/(C27+C29+C31+C33)  

 1  8  0,5,    -
    .   2–5 

 7    0,5,  -
    .    6 

 (0,48),     
 /   .

 2.     ,    
       

Si P K Ca
L2 L2  3,84 0,89 0,6 –4,46

L2   ( ) 2,78 0,99 0,81 –2,75
L2   ( ) 6,21 0,95 0,97 –3,17

L3 L3  8,12 1,01 1,69 –2,42
L3   ( ) 3,33 0,87 0,93 –3,6
L3  6,28 0,95 1,95 1,42
L3   ( ) 2,07 0,59 1,73 –2,97
L3   ( ) 2,4 0,65 1,02 –1,51

L4 L4   ( ) 2,18 0,89 0,41 –3,65
L4   ( ) 2,94 0,69 0,58 –4,3

L5 L5   ( ) 2,66 0,91 0,6 –4,26
L5   ( ) 5,93 0,84 1,22 –5,61
L5   ( ) 4,7 0,85 0,68 –5,17
L5   ( ) 3,84 1,01 0,56 –4,93
L5 9,49 1,07 0,95 –4,24

L6 L6    ( ) 4,34 0,93 0,69 –4,67
L6   ( ) 6,7 0,6 1,03 –7
L6   ( ) 6,49 0,48 1,48 –6,89
L6   ( ) 7,46 1,3 1,7 –1,75

L7 L7    ( ) 5,25 0,71 0,72 –5,2
L7  5,42 0,74 1,16 –5,32
L7  3,37 1,41 0,8 –4,45
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L1-1 L2-1 L3-1 L4-1 L5-1 L6-1 L7-1 L8-1
m ( / ) 5,64 3,02 4,1 4,8 5,08 4,9 5,3 5,02
C21 1,05 2,72 0,99 1,06 36,38 3,96 0,7 7,73
C22 1,73 4,93 0,89 2,74 53,26 6,18 1,02 13,89
C23 0,88 2,9 0,99 2,38 70 7,83 0,54 20,5
C24 1,58 3,6 0,8 3,74 72,28 9,83 1,22 24,45
C25 4,11 3,34 1,58 3,37 67,77 11 0,7 30,34
C26 1,42 2,79 1,45 4,62 56,6 9,83 1,57 29,75
C27 0,87 5,4 1,16 8,65 73,52 11,41 0,6 29,43
C28 0,61 4,06 0,8 5,2 38,71 8,77 0,74 23,4
C29 1,19 7,65 1,97 30,76 134,4 16,56 1,11 32,01
C30 0,62 2,13 0,61 5,02 21,75 3,85 1,08 12,24
C31 1,3 21,18 3,66 90,95 240 23,46 2,37 22,06
C32 0,47 1,57 0,63 3,03 8,17 1,54 0,89 2,37
C33 0,35 4,77 1,32 30,13 61,62 6,51 1,13 2,93
C34 0,15 1,66 0,7 10,06 10,89 7,04 0,61 0,41
C35 0,32 1,15 0,27 5,21 7,54 2,47 0,21 0,48
C20-Ol 3,09 0,69 3,69 5,2 0,92 1,71 1,54 0
C22-Ol 3,63 1,94 1,98 36,86 3,16 3,71 1,84 0
C24-Ol 4,93 3,44 2 92,84 10,74 2,33 1,67 0
C26-Ol 5,15 3,35 4,13 110,8 18,35 14,52 0,93 0
C28-Ol 5,11 6,05 5,78 362,9 44,73 16,26 5,89 0
C30-Ol 2,94 4,41 1,07 84,76 22 11,59 4,87 0
C32-Ol 6,05 15,21 7,3 113,4 26,82 6,72 0,98 0
cholesterol 132,8 99,13 137,5 90,2 39,46 115,5 168,3 6,78
b-sitosterol 8,87 4,96 3,54 17,89 3,63 4,14 15,57 0
Stigmastanol 35,01 2,77 3,55 51,79 4,31 7,07 1,96 0

 4.     ,  CPI, OEP, C27+C29/(C27+C29 + C31+C33), 
     ,          

  /     

Total alkanes Total alcohols OEP
C27+C29/

(C27+C29 + 
+ C31+C33)

 -

L1-1 16,6 30,9 1,19 0,55 / + +
L2-1 69,9 35,1 3,7 0,33 / + +
L3-1 17,8 25,9 2,32 0,39 / + +
L4-1 206,9 806,7 8,98 0,25 / + +
L5-1 952,9 126,7 4,07 0,41 / + +
L6-1 130,2 56,8 2,42 0,48 + +
L7-1 14,5 17,7 1,22 0,33 – +
L8-1 252 0 1,28 0,71 – +
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