Supplementary Materials

Table S1. Description of the ruby-bearing samples used in this study.

Number of Sample Mineral Association and Mode (wt.%)
C-10, C-7, C-5 Ruby (5-20), scapolite (15 — 30), muscovite (20 — 40), margarite (30 — 40)
C-11, C+4, C-33 Ruby (10 - 30), scapolite (20 — 30), phlogopite (50 — 60)
C-23, C-16 Ruby (20 - 30), plagioclase (20 — 30), muscovite (50)
C-2,C9,C-15 Ruby (30 - 40), plagioclase (30 — 35), margarite (25 — 40)
C41, C-17 Ruby (15 - 25), muscovite (15 — 20), phlogopite (25 — 35), margarite (25 - 35)

C-20. C-21 Ruby (50), calcite (50)




Table S2. Chemistry of muscovite (no. 1-4) chromium-bearing muscovite (no. 5-20) and fuchsite (no. 21-23).

Component (wt.%)
Si0z2 TiO: AlOs FeO: MgO CaO Na:0O K:0 F Cr:0s V203 Total

Number Number of Sample

1 C-10/19 4740 013 3972 074 015 002 045 9.52 - 0.04 0.03 98.20
2 C-23/2 4548 036 3845 0.60 032 001 031 1008 026 0.06 0.03 9596
3 C-23/9 4652 056 3543 030 320 006 049 1008 095 0.06 0.12 97.77
4 C-41/5 4470 0.13 3508 020 144 002 053 983 055 0.06 - 92.54
5 C-10/5 45.69 0.66 3992 0.15 0.37 - 087 979 0.14 0.10 - 97.69
6 C-10/6 4594 093 3818 049 065 003 074 1046 024 0.18 0.16 98.00
7 C-10/10 46.73 099 36.15 076 042 005 050 985 0.11 020 021 9597
8 C-10 4619 1.08 38.18 023 084 012 146 938 045 020 0.19 98.32
9 C-10/30 4572 097 3786 022 075 008 0.64 1042 003 021 001 9691
10 C-10/25 4328 478 3546 074 063 024 050 988 026 022 032 9631
11 C-10/19 46.00 099 3589 067 043 003 050 1025 031 024 0.14 9545
12 C-23/32 4671 1.11 3724 069 050 006 044 10.06 - 027 0.19 9727
13 C-23/28 4814 120 3695 0.67 150 012 020 917 030 027 021 98.73
14 C-23/24 4540 0.19 3545 043 3.21 - 022 1024 043 027 038 96.22
15 C-23/12 4592 137 3731 026 1.07 008 104 957 056 029 022 97.69
16 C-23/15 46.18 047 3440 045 552 003 021 1013 072 031 036 98.78
17 C-41 4519 111 3787 0.67 0.35 - 035 9.72 - 033 046 96.05
18 C-41/11 4610 1.00 3796 051 0.73 002 078 10.14 024 035 0.24 98.07
19 C-41/22 46.89 046 37.43 - 0.73 - 207 957 - 0.43 - 97.58
20 C-41/17 4130 030 3748 192 160 172 112 745 061 086 0.09 9445
21 C-10/1 4478 022 3529 146 091 004 103 8.89 - 1.06 0.89 94.57
22 C-41/2 4599 055 34.52 - 0.95 - 129 1170 - 2.29 - 97.29
23 C-41/24 45.10 - 34.81 2.13 - - 0.50 10.09 - 2.50 - 95.13

Some of oxides were additionally detected in analyses (wt.%): CoO —0.01 in C-23/2; NiO — up to 0.06 in C-10/5 and C -41/11; MnO - 0.04 in C-10/10; NiO -
0.04 in C-10/25; NiO — up to 0.02 in C-23/32 and C-23/28; CoO - 0.03 in C-23/32; NiO - 0.07 in C-41.



Table 2. cont.

Recalculated on 7 cations (in apfu)

Number Number of sample Siapfu Ti Al Fe Mg Ca Na K F Cr \%
1 C-10/19 3.06 0.01 3.03 0.04 001 0.001 006 079 - 0.002 0.02
2 C-23/2 3.02 0.02 3.00 0.03 0.03 0.001 0.04 0.85 0.06 0.003 0.002
3 C-23/9 3.02 003 271 0.02 031 0.004 0.06 0.84 0.20 0.003 0.006
4 C-41/5 3.06 0.01 2.83 0.01 0.15 - 007 086 012 0.003 -
5 C-10/5 296 003 3.04 001 004 - 011 0.81 0.03 0.005 -
6 C-10/6 297 005 291 003 006 - 009 0.86 0.05 0.009 0.008
7 C-10/10 311 005 2.83 004 004 - 006 0.84 0.02 0.011 0.011
8 C-10 298 0.05 290 0.01 0.08 0.01 0.18 0.77 0.09 0.010 0.010
9 C-10/30 299 005 291 0.01 007 0.01 0.08 0.87 0.01 0.011 0.001
10 C-10/25 290 024 280 0.04 006 0.02 0.06 0.84 0.06 0.012 0.017
11 C-10/19 3.08 005 283 004 004 - 006 0.87 0.07 0.013 0.008
12 C-23/32 306 005 287 0.04 005 - 006 084 - 0.014 0.010
13 C-23/28 312 006 282 0.04 014 0.01 0.03 0.76 0.06 0.014 0.011
14 C-23/24 298 0.01 275 0.02 031 - 003 0.86 0.09 0.014 0.020
15 C-23/12 299 007 28 0.01 010 0.01 0.13 0.80 0.12 0.015 0.011
16 C-23/15 295 002 259 002 053 - 003 0.83 0.5 0.016 0.018
17 C-41 3.00 006 296 004 003 - 005 082 - 0.017 0.024
18 C-41/11 299 005 290 0.03 007 - 010 0.84 0.05 0.018 0.012
19 C-41/22 301 002 28 - 007 - 026 078 - 0022 -
20 C-41/17 278 0.02 297 011 016 012 0.15 0.64 0.13 0.046 0.005
21 C-10/1 301 001 280 008 009 - 013 076 - 0.056 0.048
22 C-41/2 299 003 264 - 009 - 016 097 - 0118 -
23 C-41/24 3.04 - 277 012 - - 007 087 - 0133 -




Table S3. Chemistry of margarite.

Number of Samples

Component (Wt%) — ™ 2 C24 C217 C4l36 C2/13 C-2/28 C2/al C.2/30 CAL4l C-41/40

SiO2 33.88 34.02 3349 3259 3254 3313 3879 3817 3786  37.80 33.06
TiO2 0.05 0.03 0.05  0.05 0.10 0.04 0.02 0.07 0.07 - -
AlOs 50.59 4935 5049 47.04 51.06 4959 4541 46.62 4830 51.14 51.28
FeOr 0.09 0.09 021 0.12 0.15 0.13 0.49 0.51 0.60 - -
MgO 0.25 020 025 046 0.19 0.26 0.30 0.32 0.09 - -
CaO 11.09  10.61 10.88 9.55 1149 1068 4.74 5.50 7.77 5.38 9.54
NaO 1.43 145 129 258 1.24 1.52 4.37 3.40 3.08 3.06 2.30
K20 0.31 066 048 0.39 0.46 0.41 1.04 0.73 0.36 0.58 0.33
Cr203 0.09 024 004 115 0.37 0.40 1.27 0.30 0.13 - -
V205 0.03 0.02 0.02  0.03 0.10 0.03 0.02 0.10 0.07 - -
Cl 0.01 - 0.04 0.04 0.03 0.02 0.01 0.01 - - -
F 0.18 0.03 032  0.09 0.17 0.19 0.17 0.20 0.19 - -
Total 98.00 96.70 9756 94.09 9790 96.40 96.63 9593 9852  97.96 96.51
Recalculated on 7 cations (in apfu)
Si 2.17 221 216 217 2.09 2.16 2.50 2.48 2.40 2.39 2.12
Ti - - - - - - - - - - -
Al 3.83 378 384 3.70 3.87 3.82 3.45 3.57 3.60 3.80 3.88
Fe - - 0.01  0.01 0.01 0.01 0.03 0.03 0.03 - -
Mg 0.02 0.02 0.02  0.05 0.02 0.03 0.03 0.03 0.01 0.00 0.00
Ca 0.76 074 075  0.68 0.79 0.75 0.33 0.38 0.53 0.36 0.66
Na 0.18 018 016  0.33 0.15 0.19 0.55 0.43 0.38 0.37 0.29
K 0.03 0.05 0.04 0.03 0.04 0.03 0.09 0.06 0.03 0.05 0.03
Cr 0.003 0.005 0.009 0.011 0010 0011 0.011 0.012 0.014 0.013 0.014
Cl - - - - - - - - - -
F 0.04 0.01 0.07  0.02 0.03 0.04 0.03 0.04 0.04 - -




Table S4. Chemistry of phlogopite.

Number of Sample

Component (wt.%)

Si02 TiO: AlOs FeO: MnO MgO CaO Na:0O K:0 F Cr:0s V20; Total

Df1 4299 141 16.08 0.48 - 24.26 - - 11.58 - - - 96.80
C-11/3 3876 1.16 1855 5.75 - 20.49 - 095 1042 - - - 96.08
C-41/3 39.01 142 2141 3.39 - 18.88 - - 11.01 - - - 95.12

C-4/4 39.08 122 2145 461 004 2235 0.056 030 10.16 096 0.18 0.19 100.59
C-4/7 3851 139 2170 3.64 0.06 1899 - 021 1048 187 024 010 97.19
C-4/26 40.62 134 21.88 3.58 - 19.21 - - 1096 - - - 97.59
C-4/17 39.03 1.39 2218 3.58 - 19.10 - - 1144 - - - 96.72
C-11/5 3858 1.10 2222 501 008 2035 0.05 029 1041 1.12 - 0.13 99.34
C-11/24 3757 042 2271 274 - 18.93 - - 11.31 - 3.20 - 96.88

Df2 39.29 0.63 2320 3.00 - 19.10 0.32 - 11.60 - - - 97.14

C-4/31 3767 093 2412 506 005 1995 0.04 040 1026 0.63 005 014 99.30
Recalculated on 8 cations (in apfu)

Df1 3.01 007 133 0.03 - 2.53 - - 1.03 - - - -
C-11/3 277 006 156 0.34 - 2.18 - 0.13 095 - - - -
C-41/3 283 008 1.83 0.21 - 2.04 - - 1.02 - - - -

C-4/4 269 0.06 174 027 - 2.29 - 004 089 021 0.010 0.01 -
C-4/7 279 008 185 0.22 - 2.05 - 0.03 097 043 0.014 0.006 -
C-4/26 288 007 1.83 0.21 - 2.03 - - 0.99 - - - -
c-4/17 278 007 186 0.21 - 2.03 - - 1.04 - - - -
C-11/5 270 006 1.84 0.29 - 2.13 - 0.04 093 0.25 - 0.007 -
C-11/24 268 002 191 0.16 - 2.01 - - 1.03 - 0.18 - -

Df2 278 0.03 193 0.18 - 201 0.02 - 1.05 - - - -

C-4/31 262 005 198 0.29 - 2.07 - 0.05 091 0.14 0.003 0.008 -

Analyses of Df] and Dr2 are from [9]. NiO content of 0.03 and 0.05 wt.% was detected in samples C-4/4 andC-4/31



Table S5. Chemistry of plagioclase group minerals.

Number of Sample Oxides (wt. %)
Si02 TiO: AlOs FeO: MgO CaO Na:O K:0 Cr:0s V20; Total
C-23/6 67.82 0.12 20.96 - - 1.28 11.06 0.07 - 0.07 101.38
C-23/2 65.83 0.01 21.79 - 0.01 255 1044 0.08 0.01 0.04 100.76
C-23/4 64.37 - 22.90 - - 3.25 10.17 0.22 - - 100.91
C-23/3 60.28 0.18 24.72 0.01 001 6.02 791 017 - 0.07  99.37
C-23/5 6045 0.02 2470 0.06 0.02 632 791 018 0.09 - 99.75
C-23/1 60.07 0.06 25.18 - 0.01 653 754 025 - 0.05  99.69
C-23/7 60.11 0.03 25.42 - - 6.55 8.03 0.17 0.04 0.04 100.39
C-2/5 59.86 0.13 2565 0.02 0.02 680 757 0.17 0.02 0.07 100.31
C-2/3 59.11 0.28 25.15 - 0.02 7.04 744 018 0.08 0.02  99.32
C-2/2 59.28 0.03 2559 0.01 001 711 7.60 0.11 - 0.01 99.75
C-2/4 58.69 - 26.51 0.01 001 791 745 022 0.03 - 100.83
C-2/1 57.67 0.01 2727 0.03 0.02 857 7.02 011 0.03 - 100.73
Recalculated on 5 cations (in apfu) % An
C-23/6 293 0.004 1.07 - - 0.06 0.93 - - 0.002 6
C-23/2 2.87 0.000 1.12 - - 0.12 0.88 - - 0.001 12
C-23/4 2.80 0.000 1.18 - - 0.15 0.86 0.01 - - 15
C-23/3 270 0.006 131 0.002 - 0.29 0.69 0.01 - 0.003 29
C-23/5 2.70 0.001 1.30 - - 0.30 0.68 0.01 0.003 - 30
C-23/1 2.69 0.002 1.33 - - 0.31 0.65 0.01 - 0.002 32
C-23/7 266 0.001 1.33 0.001 - 031 0.69 0.01 0.001 0.001 31
C-2/5 266 0.004 134 - - 032 0.65 0.01 0.001 0.002 33
C-2/3 2.66 0.009 1.33 - - 0.34 0.65 0.01 0.003 0.001 34
C-2/2 2.65 0.001 1.35 - - 0.34 0.66 0.01 - - 34
C-2/4 259 0.000 1.38 - - 037 0.64 0.01 0.001 - 37
C-2/1 256 0.000 1.42 0.001 - 041 0.60 0.01 0.001 - 40




Table S6. Chemistry of scapolite group minerals.

Number of sample

Component (wt.%)

Si02 TiO: AlOs FeO: MnO MgO CaO Na:O K0 (I F S Cr:0s V203 Total
C-10/11 59.04 0.02 2390 0.02 - - 729 657 010 0.01 - 0.02 - 0.07 97.04
Df 53.55 - 20.70 - - - 734 894 0.66 - - 0.30 - - 91.49
C-10/4 53.56 - 23.72  0.04 0.06 - 942 763 086 2.29 - 0.01 0.09 - 97.68
C-10/21 51.87 - 26.62 - 0.02 0.02 10.89 815 0.83 2.18 - - - 0.18 100.76
C-10/8 52.68 0.03 23.86 0.03 0.03 - 1096 7.12 060 197 0.25 - - 0.07  97.60
C-11 51.13 - 2752 004 0.04 - 11.51 6.88 070 264 0.13 - - - 100.59
C-11/30 51.90 - 2718 0.03  0.02 - 1191 641 043 153 0.02 - 0.05 0.02 99.50
C-11/27 4578 0.01 26.61 0.04 - 002 1677 384 019 027 0.02 001 0.03 - 93.60
C-11/14 46.19 0.05 2717 0.10 - 0.02 1779 336 0.02 0.07 - 0.01 0.04 - 94.82
Recalculated on 16 cations (in apfu)
%Me
C-10/11 8.75 0.002 4.18 0.002 - - 1.16 1.89 0.02 0.003 - 0.006 - 0.008 36
Df 8.24 - 3.75 - - - 121 267 0.13 - - 0.086 - - 23
C-10/4 7.97 - 416 0.005 0.008 - 150 220 0.16 0.577 - 0.003 0.011 - 28
C-10/21 7.41 - 4.48 - 0.002 0.004 1.67 226 0.15 0.528 - - - 0.019 31
C-10/8 786 0.003 419 0.004 0.004 - 175 206 011 0498 0.118 - - 0.008 35
C-11 7.42 - 471 0.005 0.005 - 1.79 194 013 0.650 0.060 - - - 36
C-11/30 7.57 - 4.67 0.004 0.002 - 1.86 1.81 0.08 0.378 0.009 - 0.006 0.002 41
C-11/27 711 0.001 4.87 0.005 - 0.005 279 116 0.04 0.071 0.010 0.003 0.003 - 65
C-11/14 711 0.006 493 0.013 - 0.005 293 1.00 0.00 0.018 - 0.003 0.005 - 74

The sample Df is average concentration of oxides in scapolite group of minerals from [9].



Table S7. Chemistry of titanite.

Component (wt.%)

Number  Number of Sample — 5 0 ™1 5, FeO. MnO MgO CaO0 NaO KO F_ CrnOs Vi0s Cysma
1 C-2/46 3114 3110 663 003 003 002 2896 010 - 202 007 061 10071
2 C-2/48 3112 3043 672 005 - 004 2835 008 002 195 011 078 99.65
3 C-11/25 3106 3013 680 006 002 005 2871 012 - 200 010 053 9958
4 C-11/28 3094 3438 4531 006 002 001 2851 008 002 140 010 071 10054
5 C-11/31 3068 2934 640 008 003 003 2897 011 001 326 006 042  99.39
6 C-10/37 3074 3100 526 002 - 005 2800 009 001 352 007 078 9954
7 C-4/35 3095 2568 959 007 - 008 2877 001 005 387 005 071 99.83
8 C-4/39 3059 2695 826 009 002 003 2892 009 001 418 005 039 9958
9 C-41/51 3122 2557 976 007 - 007 2899 007 - 463 007 032 100.77
10 C-41/52 3028 2755 804 008 - 004 2806 007 - 313 024 045 9794

NiO value of 0.01 wt.% was detected in sample C-11/28.



Table S8. Chemistry of rutile.

Component (wt.%)
SiO02 TiO: AlOs FeO: MnO MgO CaO Na:0 K:O F Cr20s V203 Total

Number of Sample

C-5 0.03 9936 0.06 0.11 - 0.05 1.10 - 0.04 - 023 1.87 102.85
C-7 0.04 9380 008 008 001 001 022 005 001 026 039 182 96.77
C-11 0.02 9241 0.12 0.05 - 0.02 0.03 - 0.02 - 035 1.38 94.40
C-2 034 9443 017 010 001 001 021 001 010 011 021 150 97.20
C9 005 9670 0.06 013 003 001 0.1 - 001 018 020 158 99.46
C-41 0.06 9324 116 0.03 - 0.05 0.06 0.01 0.03 - 041 144 96.49
C-17 0.01 96.85 0.10 0.10 0.04 0.02 0.04 - 0.04 - 0.65 1.59 99.44
C 0.10 9714 0.09 0.20 - 0.05 - 001 002 013 044 1.87 100.05
C-20 0.09 9564 007 001 004 010 021 002 001 031 088 3.06 100.44
C-20/1 0.06 9592 004 003 005 001 014 0.08 0.01 - 0.69 241 99.44

P20s up to 0.13 wt.% was detected in sampleC-5;NiO up to 0.04, 0.01 and 0.03 wt.% were detected in the sample C —17, C and C-20

Table S9. Chemistry of tourmaline group minerals.

Component (wt.%)

Number — 5, Ti0, ALO> FeO. MnO MgO CaO Na:O KO F _ CrOs V:0» Cywma
C2 3603 014 3633 642 003 632 029 238 - - 015 039 8848
C5 3695 035 3703 443 - 660 045 239 007 016 005 012 88.60
C7 3658 034 3104 247 - 928 098 257 002 057 021 014 8420

C9 3771 025 3663 087 003 941 064 242 001 017 070 032 89.16
C-15 3731 023 3635 095 001 966 069 251 0.05 019 075 058 89.28
C-23 3799 043 3218 150 0.01 1057 026 325 020 131 019 0.07 87.96
C-33 4006 0.18 3855 0.94 0.03 1156 0.19 244 0.04 0.08 0.07 057 9471
C-41 4022 023 38.63 0.93 - 1156 027 248 0.04 003 008 040 94.87
P20sup to 0.20 wt.% and NiO up to 0.05 wt.% were detected in sample C-7; NiOup to 0.07 wt.% was detected in sample C - 23.




Table S10. Chemistry of corundum by using EMPA (in wt.%).

Number Colour of Sample Number of Sample SiO: TiO: AlOs FeO: NiO MgO CaO K:O0 NaO Cr:0; V:0: Total

1 Red C-41/30 0.03 - 9894 0.19 0.06 0.02 - 0.01 0.01 0.55 0.02 99.83
2 Red C-41/34 0.06 0.01 99.55 0.16 - 0.03 - - 0.01 036 0.01 100.19
3 Pink C-10/5 0.05 - 98.65 0.05 0.03 - 0.02 0.01 - 0.16 - 98.97
4 Pink C-23/40 002 0.06 99.10 0.06 005 004 0.01 0.01 0.04 014 0.01 99.54
5 Red C-41/33 0.06 0.02 98.84 0.06 005 0.03 0.03 - 0.03 071 0.04 99.87
6 Pink C-23/41 0.02 0.09 98.76 0.05 - - 0.04 - - 015 0.03 99.14
7 Pink C-23/44 006 0.11 9932 0.06 004 004 0.03 - 0.01 018 0.02 99.87
8 Bright pink C-10/25 0.05 0.01 99.02 0.07 002 0.01 0.02 - 0.03  0.01 - 99.24
9 Pink C-2/19 0.04 0.17 9885 0.04 0.03 - 0.01 0.01 0.01 021 0.03 99.40
10 Bright pink C-2/21 0.03 0.05 99.10 0.04 - 0.01 0.03 - 0.02 0.056 0.04 99.37
11 Red C-41/38 0.02 0.03 99.69 0.04 0.03 0.02 - 0.01 0.01 0.36 0.07 100.28
12 Pink C-2/23 0.03 0.03 99.11 0.06 0.01 0.02 - - - 021 0.04 99.51

10



Table S11. Chemistry of corundum obtained by LA-ICP-MS (in pg/g).

No

Sample/Element Mg Ti A% Cr Fe Ga Ga/Mg Fe/Ti Cr/Ga Fe/Mg
1 12.7 49.6 425 2760 450 76.2 6.0 9.1 36.2 35.5
2 132 461 413 2590 448 741 5.6 9.7 34.9 33.9
3 13.5 587 39.2 1940 435 719 5.3 74 27.0 32.3
4 113 422 405 2280 420 73.8 6.5 9.9 30.9 37.1
5 134 588 409 1340 439 741 5.5 7.5 18.1 32.8
6 124 661 40.5 1410 432 69.2 5.6 6.5 204 34.8
7 153 146 444 900 430 70.1 4.6 29 12.8 28.1
8 139 130 392 753 401 71.0 5.1 3.1 10.6 29.0
9 154 144 412 871 399 659 4.3 2.8 13.2 25.9

10 146 177 41.6 909 414 663 4.5 2.3 13.7 28.3
11 928 228 36.6 512 418 73.8 8.0 18.3 6.9 45.0
12 9.07 192 354 2380 450 68.6 7.6 23.5 34.7 49.6
13 971 139 39.8 2760 439 68.6 7.1 31.6 40.2 45.3
14 110 20.8 405 2990 467 71.7 6.5 225 41.7 42.6
15 115 241 413 3100 456 71.1 6.2 18.9 43.6 39.5
16 10.0 20.7 393 2960 450 71.7 7.1 21.8 41.3 44.9
17 111 66.6 68.1 1750 393 76.4 6.9 5.9 22.9 35.4
18 936 261 651 1860 371 70.3 7.5 142 26.4 39.6
19 887 162 69.1 2140 396 727 8.2 24.4 294 44.6
20 149 301 812 2510 438 789 5.3 14.5 31.8 294
21 102 233 799 2490 423 74.0 7.2 18.2 33.7 41.3
22 203 739 113 4270 610 96.4 4.8 8.2 44.3 30.0
23 13.7 41.0 109 4620 570 912 6.6 13.9 50.7 41.6
24 202 273 982 4420 524 86.4 4.3 19.2 51.1 26.0
25 212 835 124 4590 623 90.7 4.3 7.5 50.6 294
26 269 117 123 4720 595 925 34 5.1 51.0 22.1
27 971 294 841 2860 497 91.2 9.4 16.9 314 51.2
28 10.1 248 819 2700 501 835 8.3 20.2 32.3 49.6
29 25,5 258 909 4120 482 87.7 3.4 18.7 47.0 18.9
30 139 399 964 3020 516 80.8 5.8 12.9 374 37.2
31 959 179 799 2770 460 81.1 8.5 25.6 34.2 47.9
32 140 31.6 108 3820 557 96.3 6.9 17.6 39.7 39.8
33 128 239 109 3860 585 89.9 7.0 24.5 42.9 45.9
34 132 265 103 3600 542 85.7 6.5 20.5 42.0 40.9
35 12.0 246 105 3770 555 92.3 7.7 22.6 40.9 46.1
36 211 574 107 3950 577 89.7 4.3 10.1 44.0 274
37 183 651 110 3760 598 94.9 5.2 9.2 39.6 32.6
38 133 46.6 985 3900 570 90.6 6.8 12.2 43.1 42.8
39 146 440 102 3920 571 102 7.0 13.0 38.5 39.0
40 128 31.1 106 3900 540 95.0 74 17.3 41.1 42.3
41 193 591 120 4410 609 98.1 5.1 10.3 44.9 31.5

11



Table S12. Chemistry of ruby-bearing samples (wt.%).

Component Number of Sample
C-2 C-4 C-7 C-10 C-16 C-16/1 C-9 C41 C-17 C C/0 C20 C21 C-211
SiO2 4719 4627 48,61 5353  52.26 43.00 4854 4741 43.60 30.67 16.08 4774 3.61 23.83
TiO:2 1.84 2.75 243 2.22 3.11 1.17 2.53 2.63 1.87 2.70 0.90 2.19 0.44 1.44
ALOs 3930 3469 2555 2875  28.17 4554  28.89 30.64 3640 50.10 6636 3153 9140  37.50
FeO 0.40 0.99 0.30 0.35 0.39 0.17 0.10 0.84 2.03 0.86 2.77 0.50 0.06 0.09
MnO - 0.01 - - - - - 0.01 0.02 0.01 0.01 - 0.03 0.03
MgO 0.09 0.08 0.41 0.92 1.27 0.26 0.58 0.96 0.84 0.05 2.05 0.15 0.36 0.21
CaO 4.55 5.03 9.73 4.85 4.99 4.30 3.95 5.32 3.81 8.31 3.27 1.62 1.17 21.07
K20 0.97 1.98 0.88 5.09 5.67 0.75 6.11 5.08 3.84 2.75 5.17 8.23 1.09 0.94
Na:0 4.70 5.10 11.48 3.35 291 4.20 4.17 2.10 3.36 4.04 2.31 3.16 0.38 2.14
P20s 0.07 0.06 0.27 0.10 0.31 0.15 0.23 0.08 0.14 0.07 0.04 0.15 0.01 0.13
Cr20s 0.65 0.14 0.18 0.17 0.14 0.07 0.19 0.05 0.05 - 0.08 0.22 0.43 0.05
S 0.04 0.03 0.14 0.11 0.11 0.06 0.03 - - - - 0.05 0.08 0.51
Cl 0.07 - 0.11 0.10 0.07 0.07 - - - - - - 0.11 -
Ni - 0.002 - 0.02 0.01 - 0.002  0.001  0.002 - - 0.005 0.002  0.005
Cu - 0.001 0.08 0.01 - 0.02 0.001  0.001  0.002 - - 0.001  0.002  0.004
Zn - 0.003 0.04 0.01 0.01 0.01 0.003  0.004  0.002 - - 0.003  0.01 0.002
Ga 0.005 - 0.018  0.007  0.008 - - 0.004  0.005 - - - 0.015 -
Rb 0.003 0.004 0.007 0.016  0.019 0.003 0.01 0.01  0.008 - - 0.03 0.01 -
Sr 0.07 0.09 0.34 0.20 0.20 0.13 0.20 0.1 0.12 - - 0.10 0.18 0.08
Vv - 0.04 - 0.002  0.001 0.002 0.04 0.04  0.033 - - 0.05 0.11 0.008
Zr 0.03 0.06 0.09 0.05 0.04 0.03 0.07 - 0.047 - - 0.04 0.05 0.03
Nb 0.003  0.004  0.008 - 0.005 0.002  0.005  0.002 - - - 0.004 0.002  0.004
Th - - - - 0.01 0.04 - 0.002  0.003 - - - 0.002 -
Ba 0.02 0.02 0.10 0.09 0.10 - 0.07 0.07 0.05 - - 0.10 0.09 0.01
La - 0.10 - 0.06 - 0.006  0.008 - - 0.01 -
Ce - 0.11 - 0.07 - 4.41 0.01  0.015 - - 4.38 0.08 -
LOI - 2.84 - - - - - - - - - - - 11.19
Total 100.00 100.98  99.95  100.04 99.98 95.37 9626  99.56  99.04 99.63




Table S13. Geochemistry of rutile grains used for in situ U-Pb LA-ICP-MS geochronology.

No
sample/ v Cr Zx Nb Mo Sn Sb Hf Ta \4 Pb Th U T°(O)rutite
Element
1 3865 3589 2150 4950 bdl 213 bdl 67.0 392 35.7 bdl 0.078 38.6 837
2 4763 3410 2012 4582 0.44 197 bdl 63.3 315 25.5 21.6 14.2 23.9 829
3 4832 3447 2278 4611 bdl 202 bdl 69.7 304 33.2 10.8 9.04 38.2 844
4 4184 3695 2048 4552 0.48 190 bdl 65.6 253 16.4 1.31 0.66 31.0 831
5 4577 3721 1967 4741 0.86 186 bdl 62.5 332 28.6 5.3 2.39 31.8 826
6 4889 3459 1954 4138 bdl 229 bdl 64.0 231 17.0 67.9 52.2 32.0 826
7 4857 3112 2007 4414 0.43 183 bdl 67.1 235 13.5 2.6 3.11 29.8 829
8 4896 3583 2648 5264 bdl 223 bdl 84.7 403 72.5 2.12 0.4 45.7 862
9 4464 3088 2081 3521 bdl 223 bdl 66.2 227 14.1 bdl 0.013 27.9 833
10 3431 3169 2212 6078 1.05 235 bdl 52.5 372 41.6 1.07 1.76 255 840
11 3190 3587 1985 5215 bdl 213 bdl 58.4 264 11.7 0.143 0.27 31.8 827
12 3224 3466 1830 4966 0.58 210 bdl 71.5 290 12.2 0.143 0.036 25.2 818
13 4001 5402 1861 6169 bdl 199 bdl 64.5 306 14.5 bdl 0.005 30.0 820
14 3839 2749 1634 3910 0.71 205 1.6 54.6 243 10.9 2.26 0.65 20.6 805
15 4700 3795 1657 4100 0.99 199 2.11 65.3 280 17.9 0.96 7.63 13.5 807
16 4522 3644 1587 4103 bdl 173 bdl 58.7 276 19.5 0.173 0.35 24.0 802
17 4861 4308 2145 4386 0.81 232 bdl 68.6 297 57.2 0.63 0.008 32.6 837
18 4123 3257 1900 3624 bdl 198 bdl 70.8 291 20.6 0.138 0.012 31.3 822
19 4281 3093 1851 2997 bdl 192 bdl 71.9 223 19.1 bdl 0.008 32.9 819
20 4204 3751 2110 4467 0.89 241 1.52 73.1 327 59.1 53.3 20.8 41.1 835
21 4232 3788 1764 3671 bdl 214 bdl 66.4 244 14.5 bdl 0.004 31.0 814
22 4744 3675 1727 3532 0.37 201 bdl 63.5 205 14.3 bdl 0.165 30.6 811
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Sample Rb, png/s Sr, ng/s S"Rb/%Sr +20 87Sr/%6Sr +20 (®’Sr/3%Sr)o (*’Sr/*Sr)VR; £Sr(T)
Phlogopite 1 203 134 43814 0.0438 0.709255 0.000009 0.708011 0.704476 50
Phlogopite 2 192 161 3.4461 0.0345 0.709077 0.000009 0.708098 0.704476 51
Phlogopite 3 192 160 3.4710 0.0347 0.709113 0.000011 0.708127 0.704476 52
Plagioclase 1 35 2039 0.0503 0.0005 0.707909 0.000010 0.707894 0.704476 49
Plagioclase 2 57 1250 0.1310 0.0013 0.707950 0.000007 0.707913 0.704476 49
Plagioclase 3 36 1374 0.0764 0.0008 0.707938 0.000006 0.707917 0.704476 49
Bulk rock 1 51 1079 0.1360 0.0014 0.707953 0.000012 0.707914 0.704476 49
Bulk rock 2 58 1146 0.1457 0.0015 0.707956 0.000006 0.707914 0.704476 49
Table S14. Rb-Sr and Sm-Nd isotope measurements of phlogopite, plagioclase, and ruby-bearing rock from Snezhnoe deposit.
Sample Rb, ug/g Sr,ug/g SRb/*Sr *20  %Sr/%Sr *20 (¥7Sr/%S1)0  (¥Sr/*6Sr)UR¢  €S1(T)
Phlogopite 1 203 134 4.3814 0.0438 0.709255 0.000009 0.708011 0.704476 50
Phlogopite 2 192 161 3.4461 0.0345 0.709077 0.000009 0.708098 0.704476 51
Phlogopite 3 192 160 3.4710  0.0347 0.709113 0.000011 0.708127 0.704476 52
Plagioclase 1 35 2039 0.0503 0.0005 0.707909 0.000010 0.707894 0.704476 49
Plagioclase 2 57 1250 0.1310  0.0013 0.707950 0.000007 0.707913 0.704476 49
Plagioclase 3 36 1374 0.0764 0.0008 0.707938 0.000006 0.707917 0.704476 49
Bulk rock 1 51 1079 0.1360  0.0014 0.707953 0.000012 0.707914 0.704476 49
Bulk rock 2 58 1146 0.1457  0.0015 0.707956 0.000006 0.707914 0.704476 49
Table S14. Cont.
Sample Sm, ug/g Nd,ug/g YSm/“Nd 20 WNd/14Nd 20 (BNd/*Nd)o  (Nd/1“Nd)HUR,  eNd(T) T(MDM) T(CHUR)
Phlogopite 1.1 7.4 0.09181 0.00009 0.512325 0.000001
Plagioclase 2 1.0 6.2 0.09842 0.00010 0.512132 0.000005
Bulk rock 1 6.8 41.2 0.09955 0.00010 0.512134 0.000005 0.51212 0.51261 -9.6 1.31 0.79
Bulk rock 2 7.3 43.9 0.10032 0.00010 0.512133 0.000008 0.51212 0.51261 -9.6 1.32 0.80
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