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Mineral and Chemical Composition of Bronze Age Pottery 
from the Levoberezhnoe Settlement (Sintashta II)

Seventeen pottery samples of the Sintashta, Petrovka, and Mezhovka cultures at the Levoberezhnoe settlement (Sintashta II) in 
the basin of the Tobol River, discovered in the cultural complexes which were dated by AMS-radiocarbon analysis, were studied using 
X-ray diffraction and bulk chemical analysis. The research results were compared with technical and technological analysis of the 
same pottery complex. It has been established that pottery of the Sintashta and Petrovka cultures had similar mineral composition with 
the later pottery of the Mezhovka culture from the same settlement, although they signi  cantly differed in many interrelated indicators. 
The Sintashta and Petrovka pottery revealed high content of talc and chlorite which occurred in very small mass fractions and more 
often were completely absent from the Mezhovka pottery which, in turn, was distinguished by signi  cantly higher content of mica 
and quartz, and presence of illite and smectite. These diverging features are primarily associated with differences in the composition 
of fabrics in different cultural and technological traditions, and different  ring temperatures. In the pottery of the Sintashta culture, 
minerals of the serpentine group disintegrated, which happens at a temperature of about 600º , while in the pottery of the Mezhovka 
culture, illite and smectite have been preserved. The temperature of destruction of the crystalline grid in these minerals is about 
600º . Thus, it is likely that  ring temperature was above 600º  for the Sintashta pottery and below 600º  for the Mezhovka pottery. 
The use of quantitative criteria makes it possible to identify even small-sized, indistinctive, and scarce pottery evidence with the help 
of X-ray diffraction, which is of great importance for interpreting archaeological sites.

Keywords: Southern Transurals, Late Bronze Age, pottery technology, X-ray diffraction, Sintashta culture, Mezhovka culture.
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     1,5 × 

× 1,5      ~10  
  .   -

   SHIMADZU XRD-6000 
(     ,  . . ), Cu-

,  ;   
      

SIROQUANT V4.   -
      172- , 

502- , 50- , 118- , 120- , 138- , 197-  (   
  ,  . . ).

    -
      

    ,    , 
      -

  ( . 2). ,    -
       

 1.    

-
 

-

 
-
 

, , ; 
 

   
  . 

. 1122  . 2017 8-4; –91; 5.73  10

. 1211  . 2017 8-3; –36; 5.87  
-   -

   10
. 1270  . 2017 8-3,  1; –55; 5.76  

-   -
   10

. 1441  . 2017 8-1; –38; 5.90  
-   -

   10
. 1476 ,   – -

.  
2017 9-1,3; –91 – –100  10

. 1839  . 2017 9-2,  3 ( -
); –253; 7.48

 10

. 2513  . 2019 9-2; –21; 10.32  10
1785  . 2017 9-1; 110; 8.98  10
1080  . 2017 8-2; –90; 5.28  10
1518  . 2017 9-2; –110; 7.27  10
1843  . 2017 9-2; –133; 8.109  10 , 
2242 .  -

. 
2018  10-2,   -

 150; –97; 9.221
 10

2261  2018 10-2,    
155;  –100; 9.202

 10

2269  . 2018 10-2; –71 – –80  10
2374  . 2019 10-2; +6; 10.76  10 , , 

2580  . 2019 11-1; –31; 10.178  10
2883  . 2019 10-4; –77; 10.88  10
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       -
    1  7 %.     

    ;  -
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1 %. ,      

      
(    4  17 %),    -

    .
    -

        -
  ,    

,    -
   ( . 3).

     
  ( . 4).   -

     -
  MgO,    

 ,   – SiO2,  
   .

-   -
    -

 2.      ( . . %)

 
- -

- - -

-  

. 1122 21 18 6 – 19 – – – 1 – – 14 21

. 1211 19 – – 8 29 – – – 2 – – – 42

. 1270 23 8 3 15 3 – – – 1 33 6 – 8

. 1441 33 5 3 – 2 – – – 2 34 – – 21

. 1476 5 3 – – 30 – – – 7 12 – 3 39

. 1839 26 7 4 – 30 – – – 3 7 – – 23

. 2513 7 4 6 – 60 – – – – – 23
1785 29 14 2 – 19 2 – – 3 9 – – 22
1080 23 9 4 – – – – – 1 35 17 – 12
1518 65 6 3 – 4 – – – 5 8 – 10
1843 40 12 – – – 2 – 13 11 – 22
2242 48 12 6 2 1 – – – 1 13 – – 17
2261 57 14 5 – – 1 – – – 6 4 – 13
2269 41 4 5 – – 2 – – – 12 9 – 27
2374 16 4 2 47 3 – – – – 19 4 – 5
2580 38 12 11 – 11 – – 4 – – – – 23
2833 49 14 11 5 3 1 – – – 12 – – 5

:  –   

 3.        ( . . %)

 - - - -
 

.  8 20,3 7,4 3,0 24 2,25 11,9 0,75 24,9
9 41,8 9,6 5,2 2,4 0,2 12,7 5,8 14,9

:  , , , ,      
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 4.    

 
- SiO2 TiO2 Al2O3 Fe2O3 P2O5 FeO MnO MgO CaO Na2O K2O H2O- . . . -

. 1122 56,04 0,63 8,61 5,71 0,52 2,44 0,05 10,32 5,85 1,16 3,73 1,20 3,48 99,74

. 1211 52,32 1,12 14,23 5,07 0,25 1,23 0,04 9,04 5,59 1,54 3,76 0,84 4,08 100,11

. 1270 49,78 0,54 10,86 3,75 0,30 1,24 0,09 2,69 10,60 1,19 2,07 1,46 15,44 100,01

. 1441 61,00 0,60 10,61 7,15 0,61 0,60 0,12 1,71 3,45 2,10 2,82 2,20 6,82 99,79

. 1476 55,14 0,33 6,51 3,93 0,58 2,73 0,02 21,11 0,24 1,16 1,20 0,92 6,00 99,87

. 1839 60,38 0,68 10,50 3,47 0,47 1,10 0,08 6,75 2,55 1,81 1,20 2,18 8,84 99,96

. 2513 57,96 0,43 10,91 2,71 0,30 1,70 0,02 15,10 0,26 1,37 1,20 0,74 6,94 99,64
1785 58,54 0,80 12,56 4,85 0,96 1,05 0,12 5,29 1,95 2,05 1,59 2,72 7,26 99,74

56.40 0.64 10.60 4.58 0.50 1.51 0.07 9.00 3.81 1.55 2.20 1.53 7.36
57.00 0.62 10.74 4.39 0.50 1.24 0.07 7.90 3.00 1.46 1.83 1.33 6.88

1080 53,86 0,75 15,85 7,24 0,49 1,20 0,04 1,46 2,58 0,97 1,64 3,28 10,76 100,12
1518 63,74 1,04 9,26 3,64 0,52 0,50 0,04 0,84 0,25 1,54 3,69 2,98 11,90 99,94
1843 67,34 0,44 16,25 1,60 0,25 0,68 0,01 0,63 0,06 1,11 3,71 2,06 5,68 99,82
2242 70,48 0,57 10,48 3,82 0,17 0,60 0,11 1,21 3,20 1,46 2,07 0,84 4,92 99,93
2261 71,48 0,57 9,77 3,25 0,25 0,81 0,25 1,21 5,83 1,86 2,22 0,34 2,04 99,88
2269 62,06 1,12 14,66 4,15 0,63 1,38 0,03 0,98 2,56 1,40 1,40 2,32 7,32 100,01
2374 45,30 0,35 10,37 2,71 0,39 0,59 0,09 1,26 10,90 1,51 1,52 1,52 23,14 99,65
2580 63,62 0,86 13,74 5,96 0,28 1,69 0,12 5,30 2,97 1,19 1,61 0,28 2,32 99,94
2883 64,92 0,63 9,73 3,64 0,18 0,97 0,11 1,26 5,31 2,16 2,07 1,00 7,80 99,78

62.53 0.70 12.23 4.00 0.35 0.94 0.09 1.57 3.74 1.47 2.21 1.62 8.43
63.74 0.63 10.48 3.64 0.28 0.81 0.09 1.21 2.97 1.46 2.07 1.52 7.32
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