Table S3. Glass composition from Bronze Age metallurgical slags of South Ural

Ne Object Sample Analyses SiO2 | FeO | ALO; | CaO | MgO | Na2O | KoO | TiO2 | P2Os | CuO | Cu20 | SO; | MnO | CI | BaO | SrO | Total
1. 19196n | 49.41 | 30.27 | 2.26 | 14.68 | 1.05 | 0.33 | 098 | 031 | 1.03 | — — — — — — — | 100.31
2. 191960 | 45.18 | 44.98 | 2.06 | 150 | 3.50 | 029 | 130 | — [070 ] 024 | — — — — — — | 99.73
3, P25-3sh-1 19196s | 48.69 | 31.43 | 2.07 | 11.44 | 268 | 021 | 1.09 | 013 | 1.17 | 058 | — — — — — — | 99.48
4, 19196v | 48.72 | 27.51 | 2.48 | 1424 [ 2.00 | 027 | 092 [ 026 | 093 | 206 | — — — — — — | 99.40
Turganik Average | 48.00 | 33.55 | 2.22 [ 1047 | 231 | 028 | 1.07 [0.18 [ 096 | 0.72 | — — — — — — | 99.73

5, 19198f | 49.56 | 19.96 | 6.12 | 1698 | 038 | 140 | — [ o044 | 217 - — — — — 028 — | 99.79
6. P25-6¢h 19198h | 4526 | 2497 | 533 [ 1886 | — [ 140 | — [039]198] - — — — — o016 | — | 99.81
7, 19198 | 50.15 | 20.72 | 6.60 | 1576 | 021 | 1.72 | 3.11 | 049 [ 1.80 | — — — — — — — | 100.58
Average | 47.41 | 2247 | 573 | 17.92 [ 0.19 | 14 — Jo42]208] — — — — — 015 ] — | 99.80

8. 19237a | 44.43 | 2636 | 11.15 | 1424 | — | 084 | 2.11 | 0.13 | 0.64 | — — — — — — — | 99.89
9, 31101718 19237b | 439 | 2788 | 1096 | 1409 — [ 078 | 194 [ 025 062 | - - - - - - — | 100.42
10. Kamenny 19237¢ | 4577 [ 2763|1022 | 1372 — Jo73 | 19 | — [ o6 | — — — — — — — | 100.57
Ambar, Average | 44.70 | 2729 [ 10.78 [ 1402 — [ 078 | 1.98 [ 0.13 [ 0.62 | - — — — — — — | 100.29
1. Sintashta 192382 | 5032 | 3569 | 6.86 | 544 | — [ 045|108 — [063] 036 | - — — — — — | 100.84
12. | cultwelayer | oo o | 19238b | 5171 [32.85| 699 [ 435 | - [052 ] 1.2 [032[069] 043 [ - — — — — — | 99.07
13. 19238c | 5042 [ 3352 | 746 | 595 | — 043 ] 102 [023]062] 027 ] — — — — — — | 99.93
Average | 50.82 [ 34.02 | 7.10 [ 525 | — | o047 | 110 [0.18 | 065] 035 | — — — — — — | 99.95

14. 12223r | 3429 | 43.04 | 692 | 532 | 035 | 1.14 | 3.15 | — | 5.00| - — — o028 ] — — — | 99.49
5. 12223s | 35.18 | 34.93 | 827 | 1125 ] 027 | 155 | 288 | — [557] — — — o034 ] — — — | 100.24
16. Kamenny 122231 | 3448 [ 3367 | 829 | 1073 — [ 177 | 295 — 565|138 — Jo089] 024 — [ 032 ] — ]10037

Ambar, Alakul 342-2

17| itare layer 12223m | 33.27 | 3568 | 8.08 | 10.15| — | 143 [ 497 | — |58 - — — Jo25] — o045 | — | 100.16
8. 12223b | 35.71 | 3345 | 812 | 1128 | — [ 148 [ 307 | — |604| — — — Jo24] — 033 — | 9972
Average | 34.59 [ 36.15 | 7.94 | 975 | 012 | 147 | 340 | — [563] 028 | — Jo1s8] o027 — [ 022 — | 100.00

19. 15225f | 47.84 | 2471 | 1542 | 581 | 083 ] 025 | 1.83 [ 082 | 185 - — — — — — | 99.36
20. 161y-1677 152251 | 51.93 | 19.05 | 1630 | 5.75 | 0.64 | 0.74 | 3.41 | 074 [ 042 055 | — |o020] — — — — | 99.73
21. 15225t | 51.32 | 22.41 | 12.85 | 9.49 | 1.00 | 0.54 | 2.03 | 0.65 | 0.67 | — — — — — — | 100.96
Average | 50.36 | 22.06 | 14.86 | 7.02 | 0.82 | 0.51 | 242 [ 0.74 [ 098 [ 0.18 | — [o0.07] - — — — | 100.02

22. 161y-9187 | 16106e* | 50.84 | 21.02 | 14.03 | 5.62 | 0.82 | 0.34 | 484 | 025 | 123 | — — — — — — — | 99.86
23. 161y- 15224¢ | 58.98 | 10.15 | 20.17 | 1.16 | 0.83 | 0.25 | 8.17 [ 0.53 | — — — — — — — — | 100.24
24. Ustye S 15224i | 56.94 | 14.68 | 17.09 | 1.28 | 1.08 | 0.39 | 7.69 | 1.08 | — — — — Jo21 | — — — ] 100.23
Average | 55.59 | 15.28 | 17.10 | 2.69 | 0.91 | 033 | 6.90 | 0.62 [ 0.41 | — — — o007 | - — — | 100.11

25. 16107f | 4931 | 18.74 | 16.12 | 7.14 | 023 | 0.41 | 5.15 | 026 | 1.81 | 0.42 | — — — — — — | 99.80
26. 161y- 161071 | 43.26 | 21.45 | 18.83 | 10.46 | — — 274 o071 | 232 - — — Jo18| — — — ] 100.00
27. 10656 161070 | 51.75 | 2623 | 542 | 7.41 | 538 | — | 191 | 015|121 ] — - ~— o4 | - - — 1100.20
Average | 48.11 | 22.14 | 13.46 | 834 | 1.87 | 0.14 | 327 | 037 | 1.78 | 0.14 | — — o031 | — — — ] 100.00

28. 161y- 16105 | 42.84 | 23.99 | 11.72 | 1555 | — | 1.01 | 2.56 | 024 | 1.74 | — — — Jo027] - — — | 99.92
29. 10864 16105u | 42.78 | 25.46 | 859 | 1458 | 058 | 1.26 | 433 | 017 | 145 057 | — — | o046 | — — — ] 100.23




Average | 42.81 | 24.73 [ 10.16 | 15.07 | 0.29 | 1.14 | 3.45 [ 021 | 1.60 | 029 | — —Jo037] — - — 1 100.08
30. 16125d | 51.16 | 18.94 | 1455 | 9.75 | 042 | 089 | 1.65 | 059 | 047 | — | 043 | — - - - — | 98.86
31. w641-10- 16125 | 50.54 | 19.90 | 13.59 | 10.45 | 0.42 | 0.88 | 1.30 | 0.65 | 033 | — | 034 | — - - - — | 98.40
32. 23 16125n | 48.27 | 20.38 | 12.23 | 12.36 | 0.36 | 0.56 | 0.76 | 0.65 | — — o053 | — - - - — 1 96.10
Average | 49.99 | 19.74 | 13.46 | 10.85 | 0.40 | 0.78 | 1.24 | 0.63 | 027 | — | 043 | — - - - — 179779

33. 16127g | 45.92 | 2051 | 14.14 | 1322 | — | 1.56 | 2.24 | 0.69 | 0.59 | — — Jo90| - - - — 1 99.76
34. w641-30- 161271 | 4419 | 23.12 | 13.89 | 1247 | — [ 133 | 2.16 | 096 | 0.79 | — — Jos9] - - - — ] 99.50
35. | Sarym-Sakly 55 16127 | 43.78 | 22.19 | 13.79 | 14.02 | — | 1.09 | 1.87 | 1.16 | 0.67 | — — Jo74| - - - — | 99.31
Average | 44.63 | 21.94 | 13.94 | 1324 | — [ 133 | 2.09 | 0.94 | 0.68 | — — Jo74| - - - — | 99.52

36. 16129¢** | 50.84 | 23.36 | 7.16 | 13.42 | 1.97 | 037 | 098 | 0.46 | 0.54 | — — Jos6| — - - — 17100.00
37. 16129k*** | 49.56 | 28.59 | 7.86 | 9.02 | 1.31 | 0.60 | 1.48 | 0.38 | 0.50 | — — o044 — - - — 17100.00
38. W6‘215'30' 161290 | 53.59 | 223 | 7.73 | 11.70 | 1.79 | 034 | 1.18 | 0.4 | 036 | — — Joe61| — - - — 17100.00
39. 16129t | 51.01 | 24.73 | 8.71 | 10.84 | 1.05 | 0.75 | 1.43 | 0.49 | 0.40 | — — Joe60| — - - — 17100.00
Average | 51.25 | 24.75 | 7.87 | 11.25 | 1.53 | 052 | 1.27 | 043 | 045 | — — Joss| - - - — 17100.00

40. 17179¢*** | 40.85 | 31.84 | 12.4 | 1044 | — | 047 | 2.03 | 0.67 | 0.86 | 0.15 | — - - - - — 17100.00
41. 17179¢ | 41.59 | 30.11 | 13.39 | 10.79 | — | 0.28 | 2.09 | 0.83 | 0.94 | — - - - - - — 17100.00
4. Sin 11 264 17179 | 41.53 | 29.06 | 1335 | 11.00 | — | 038 | 2.16 | 0.75 | 0.87 | - - - - - - — | 99.11
43. 17179m | 40.05 | 26.45 | 1629 | 1151 | — | 059 | 25 | 079 | .11 | 027 | — |029| — - - — | 99.84
Average | 41.01 | 29.37 | 13.86 | 10.94 | — | 043 | 220 | 0.76 | 095 | 0.11 | — [0.07| - - - — | 99.74

20 R 17178d | 49.46 | 19.54 | 18.49 | 520 | 0.61 | 037 | 3.59 | 048 | 044 | 049 | — |037| — - - — ] 99.05
45| “Sintashta Il) | Sin 11529 17178] | 47.76 | 21.80 | 17.90 | 6.45 | 0.51 | 0.48 | 3.00 | 0.60 | 0.58 | — — o044 — - - — | 99.53
46. 17178p | 48.20 | 22.09 | 16.49 | 6.93 | 0.50 | 0.5 | 3.17 | 053 | 0.57 | — — Joss| - - - — | 99.53
Average | 48.47 | 21.14 | 17.63 | 6.19 | 0.54 | 045 | 325 | 054 | 0.53 | 0.16 | — |045| - - - — | 99.37

47. 17177c | 43.39 | 26.56 | 13.64 | 11.91 | 0.19 | 035 | 1.81 | 0.83 | 091 | 1.13 | — |022| — - - — 17100.95
48. Sin11700 171770 | 42.6 [ 2437 [ 14.79 [ 12.00 | - [ 052 [ 23 o072 [ 114 ] - — o34 - — 1031 | — | 99.17
49. 17177t 433 | 2346 | 1523 | 1231 | — | 044 | 237 | 079 ] 093 | — — Joa41 - - — | 99.24
Average | 43.10 | 24.80 | 14.55 | 12.10 | 0.06 | 0.44 | 2.16 | 0.78 | 0.99 | 038 | — |032| - — 1010 | — | 99.79

50. | Katsbakh 1 W9317s'20' 16124c | 49.43 | 25.76 | 2.07 | 17.59 | 2.07 | 026 | 059 | — | 037 | - - 137 - - — | 99.50
51. . 2035d | 55.64 | 3.25 | 2034 | 042 | 046 | — [19.49| — - - - - - - - — 17100.16
5. V"g‘(’vs a1 yvyal100-3 161151 | 5451 | 3.14 | 2166 | 1.79 | — | 132 [ 1649 020 | — — — — 1029 — — | 99.16
ama Average | 55.08 | 3.20 | 21.00 | 1.11 | 0.23 | 0.66 | 17.99 | 0.10 | — _ _ — o015 | - _ — [ 99.66

53. 19199¢c | 39.46 | 35.08 | 3.59 | 863 | 0.81 | 1.20 | 1.83 | — | 053 | — - - - — 809 | — | 99.25
54. 19199d | 39.11 | 33.99 | 330 | 621 | 069 | 1.21 | 228 | — | 038 ] — - - - — 1246 | 0.59 | 100.22
55.| Rodnikovoe P-87-1sh 19199f | 40.43 | 2847 | 529 | 284 | 021 | 1.44 | 343 | — | 0.68| - - - — 1016 ] 1569 ] 0.77 | 99.42
56. 19199n | 39.75 | 30.96 | 4.05 | 466 | 025 | 135 | 269 | — | 054 | — - - - — 11436 | 0.86 | 99.47
Average | 39.69 | 32.13 | 4.06 | 559 | 049 | 130 | 256 | — [ 053] - - - — 10.04 [ 12.65] 056 | 99.59

57. 19195¢ | 52.84 | 20.68 | 6.39 | 7.06 | 1.19 | 1.29 | 1.33 | 046 | — | 094 | — - — 1039] 665 | — | 9922
58.|  Ivanovskoe P-89sh-1 19195 | 5742 | 427 | 11.06 | 13.28 | 2.45 | 3.39 | 4.68 | 0.64 | 0.58 | 2.60 | — - - — 1061 | — | 10096
59. 191951 | 52.39 | 10.30 | 6.68 | 17.35 | 2.11 | 1.76 | 2.23 | 0.90 | 025 | 1.87 | — - — 1015] 360 | — | 99.59




Average 5422 | 11.75 | 8.04 | 12.56 | 1.92 | 2.15 | 2.75 | 0.67 | 0.28 | 1.80 - - - 0.18 | 3.62 99.92

60. 19197b 48.87 | 6.39 6.86 | 15.04 | 1.21 | 1.29 | 2.17 | 0.90 - 12.18 - 0.27 - 0.12 | 5.64 100.94
61. 19197d 53.67 | 7.30 | 936 | 10.81 | 1.86 | 2.06 | 2.91 | 0.33 - 8.38 - 0.39 - - 2.93 100.00
62. P-89-6sh 19197¢g 51.14 | 937 | 10.07 | 11.24 | 2.03 | 2.22 | 3.24 | 0.49 - 6.80 - 024 | - - 2.93 99.77
63. 191971 55.04 | 7.12 | 10.04 | 5.57 | 1.32 | 2.47 | 3.27 - - 10.65 - - - - 4.51 100.00
Average 52.18 | 7.55 9.08 | 10.67 | 1.61 | 2.01 | 2.90 | 0.43 - 9.50 - 0.23 - 0.03 | 4.00 100.18

64. 19129f 55.88 | 12.56 | 6.61 496 | 1.57 | 1.47 | 1.33 | 0.49 - 0.84 - - - 1.02 | 13.27 100.00
65. P-22-1sh 19129j 60.49 | 4.46 896 | 19.10 | 1.13 | 1.29 | 0.81 - 0.20 - - - - 095 | 2.61 100.00
66. 19129u 55.69 | 1049 | 9.76 | 5.18 | 1.89 | 1.98 | 1.62 | 0.69 - - 1.21 - - 0.69 | 10.79 100.00
Ordynsky Average 57.35 | 9.17 844 | 975 | 1.53 | 1.58 | 1.25 | 0.39 | 0.07 | 0.28 | 0.40 - - 0.89 | 8.89 100.00

67. Ovrag 19128¢ 56.74 | 2.81 | 13.13 | 5.63 | 2.82 | 3.05 | 1.56 | 1.71 | 0.89 | 0.81 - - - 0.19 | 10.46 99.80
68. P-22-2sh 19128l 51.35 | 11.05 | 634 | 10.81 | 2.45 | 1.04 | 0.95 | 0.36 | 1.14 - - 0.35 - 0.23 | 14.21 100.28
69. 19128q 5425 | 17.95 | 742 | 632 | 1.73 | 222 | 1.58 | 042 | 0.42 | 1.17 - - - 0.27 | 6.46 100.21
Average 54.11 | 10.60 | 896 | 7.59 | 2.33 | 2.10 | 1.36 | 0.83 | 0.82 | 0.66 - 0.12 - 0.23 | 10.38 100.10

70. 19200c 52.37 | 17.31 | 12.79 | 7.59 | 3.16 | 2.03 | 3.17 | 0.70 | 0.72 - - - 0.27 - - 100.11
71. Kzyloba P-81sh 19200f 51.77 | 18.22 | 14.08 | 7.79 | 1.78 | 2.17 | 3.18 | 0.73 | 0.84 - - - 0.25 - - 100.80
72. 19200p 50.68 | 18.11 | 14.24 | 8.07 | 1.89 | 1.97 | 341 | 0.66 | 0.87 - - - 0.32 - - 100.21
Average 51.61 | 17.88 | 13.70 | 7.82 | 2.28 | 2.06 | 3.25 | 0.70 | 0.81 - - - 0.28 - - 100.37

Note. Analyses were carried out using VEGA3 TESCAN SEM electron microscope (operator I.A. Blinov) in Institute of Mineralogy SU FRC MG UB RAS, dash — element is not
detected. Composition also contains: *— 0.87 wt. % Cr20s, ** — 0.34 wt. % Cr20s, *** — 0.27 wt. % Cr203, ****—0.27 wt. % As20s.




