Mineral composition (representative analyzes) from rocks of Asubulak ore cluster

Table S1. Composition of plagioclases (oxides in wt. %)

Sample |si0: | ALOs [ CaO | Na:O0 |K:0 P:0s | Total | An Or Ab
Sample VK-1. Biotite granite. Phase 1 Kalba complex

VK-1_P1-02 63.84 22.71 4.14 9.17 0.13 99.99 0.20 0.01 0.79
VK-1_P1-03 63.47 23.22 4.37 9.17 0.25 100.98 0.21 0.01 0.78
VK-1_P1-04 63.58 22.84 4.06 9.46 0.23 100.17 0.19 0.01 0.80
VK-1_P1-06 61.87 23.20 4.62 8.94 0.20 99.09 0.22 0.01 0.77
VK-1_P1-07 63.71 22.16 3.36 9.50 0.29 99.02 0.16 0.02 0.82
VK-1_P1-09 62.98 23.34 4.27 9.06 0.33 99.97 0.20 0.02 0.78
VK-1_PI-10 63.69 23.22 4.35 9.35 - 100.62 0.20 0.00 0.80
VK-1_PI-11 64.65 21.77 2.74 10.12 0.23 99.51 0.13 0.01 0.86
VK-1_PI-15 61.66 24.20 5.43 8.51 0.16 99.95 0.26 0.01 0.73
VK-1_P1-16 60.59 24.32 5.71 8.24 0.24 99.09 0.27 0.01 0.71
VK-1_P1-17 62.79 23.07 4.32 9.11 0.19 99.49 0.21 0.01 0.78
VK-1_PI1-18 62.34 23.56 4.95 8.65 0.16 99.67 0.24 0.01 0.75
VK-1_PI-19 61.51 24.32 5.43 8.53 0.22 100.00 0.26 0.01 0.73
VK-1_P1-21 62.77 23.52 4.76 8.94 0.27 100.25 0.22 0.02 0.76
VK-1_P1-22 63.54 23.64 4.48 9.07 0.23 100.95 0.21 0.01 0.78
VK-1_P1-23 63.07 22.92 4.04 9.42 0.20 99.66 0.19 0.01 0.80
VK-1_P1-24 63.32 22.90 3.92 9.64 0.16 99.94 0.18 0.01 0.81
VK-1_P1-25 62.21 24.00 5.01 8.90 0.25 100.37 0.23 0.01 0.75
VK-1_P1-26 60.50 24.32 5.72 8.36 0.25 99.15 0.27 0.01 0.72
VK-1_P1-27 63.32 22.71 4.04 9.04 0.19 99.32 0.20 0.01 0.79
VK-1_P1-28 61.70 23.37 5.02 8.78 0.17 99.04 0.24 0.01 0.75
VK-1_P1-29 62.60 23.28 4.46 8.94 0.16 99.43 0.21 0.01 0.78
VK-1_PI1-30 62.81 23.24 4.25 9.26 - 99.57 0.20 0.00 0.80
Sample VK-2. Albite-microcline pegmatite, near Yubileinoye deposit

VK-2_PI-07 68.07 20.22 0.59 11.43 0.22 100.53 0.03 0.01 0.96
VK-2_P1-08 68.29 19.78 - 11.71 - 99.79 0.00 0.00 1.00
VK-2_PI1-09 68.31 19.84 0.28 11.77 0.14 100.34 0.01 0.01 0.98
VK-2_PI1-10 67.22 20.14 0.74 11.38 0.14 99.62 0.03 0.01 0.96




VK-2_Pl-11 6589 | 21.18| 1.83| 1085| 018 ‘ ~ | 99.94 ‘ ‘ 0.08 ‘ 0.01| 091

VK-2_PI-12 66.92 21.03 1.69 10.29 0.18 - | 100.69 0.08 0.01 0.91

Sample VK-9. Albite-lepidolite greisen, Transheinoye deposit

VK-9 P02 | 6777 | 1946 | - 1151 - | - 9875 | 000] 0.00 1.00

Sample VK-10. Albite pegmatite with spodumene, Transheinoye deposit

VK-10_P1-01 68.05 19.23 - 11.74 - - 99.03 0.00 0.00 1.00

VK-10_P1-02 67.28 20.10 0.18 11.48 0.16 0.37 99.58 0.01 0.01 0.98

VK-10_P1-03 67.95 19.76 0.24 11.65 0.08 0.32 | 100.00 0.01 0.00 0.98

VK-10_P1-04 68.52 20.01 - 11.94 - 0.30 | 100.77 0.00 0.00 1.00

VK-10_PI-05 66.77 19.78 0.10 11.63 0.12 0.37 98.77 0.00 0.01 0.99

VK-10_P1-06 68.33 19.50 - 11.75 - - 99.58 0.00 0.00 1.00

VK-10_P1-07 67.48 19.63 - 11.63 - 0.32 99.06 0.00 0.00 1.00

VK-10_PI-08 67.88 19.76 - 11.66 - 0.27 99.58 0.00 0.00 1.00

VK-10_PI-09 67.67 19.92 - 11.54 - 0.37 99.49 0.00 0.00 1.00
Table S2. Composition of K-feldspars (oxides in wt. %)

Sample Si0: | ALOs |[NaO |K:O0 | Total | An Or Ab

Sample VK-1. Biotite granite. Phase 1 Kalba complex

VK-1_Kfs-01 65.29 18.16 0.80 15.62 99.87 0.00 0.93 0.07

VK-1_Kfs-05 64.27 18.31 0.78 15.82 99.17 0.00 0.93 0.07

VK-1_Kfs-08 64.48 18.46 0.28 16.27 99.50 0.00 0.97 0.03

VK-1_Kfs-09 64.33 18.59 1.20 15.12 99.24 0.00 0.89 0.11

VK-1_Kfs-10 65.16 18.88 0.89 15.54 100.47 0.00 0.92 0.08

VK-1_Kfs-11 64.99 18.48 - 16.56 100.04 0.00 1.00 0.00

VK-1_Kfs-12 64.67 18.37 1.09 15.39 99.53 0.00 0.90 0.10

VK-1_Kfs-13 65.49 18.25 0.39 16.05 100.17 0.00 0.96 0.04

VK-1_Kfs-14 64.24 18.21 0.34 16.27 99.07 0.00 0.97 0.03

VK-1_Kfs-15 64.57 18.38 0.43 16.14 99.52 0.00 0.96 0.04

VK-1_Kfs-17 64.07 18.44 0.49 16.01 99.01 0.00 0.96 0.04

VK-1_Kfs-18 64.61 18.42 0.59 16.11 99.73 0.00 0.95 0.05

VK-1_Kfs-19 64.67 18.54 0.43 16.33 99.97 0.00 0.96 0.04

VK-1_Kfs-21 64.50 18.65 1.02 15.61 99.79 0.00 0.91 0.09

VK-1_Kfs-22 64.99 18.54 0.97 15.62 100.12 0.00 0.91 0.09

Sample VK-2. Albite-microcline pegmatite, near Yubileinoye deposit




VK-2_Kfs-01 64.35 18.29 0.32 16.24 99.20 0.00 0.97 0.03
VK-2_Kfs-04 65.14 18.61 0.38 16.37 | 100.50 0.00 0.97 0.03
VK-2_Kfs-06 65.14 18.57 0.34 16.25 | 100.99 0.00 0.97 0.03
VK-2_Kfs-07 64.39 18.71 0.38 16.35 99.82 0.00 0.97 0.03
VK-2_Kfs-08 65.02 18.42 0.32 16.37 | 100.13 0.00 0.97 0.03
VK-2_Kfs-09 64.67 18.67 0.39 16.42 | 100.15 0.00 0.97 0.03
VK-2_Kfs-13 64.97 18.50 0.24 16.47 | 100.46 0.00 0.98 0.02
VK-2_Kfs-14 65.64 18.46 0.26 16.43 | 100.78 0.00 0.98 0.02
VK-2_Kfs-15 64.39 18.44 0.39 16.29 99.51 0.00 0.96 0.04
Sample VK-10. Albite pegmatite with spodumene, Transheinoye deposit

VK-10_Kfs-01 64.16 18.20 0.31 15.74 98.41 0.00 0.97 0.03
VK-10_Kfs-02 64.91 18.12 0.34 15.25 98.62 0.00 0.97 0.03

Table S3. Composition of Muscovites (oxides in wt. %, formula calculated on the basis of 11 oxygen atoms)

Sample | 5i0: | TiO: | AL:Os | FeO | MnO | MgO | Na:0 |K:0 | Cs:0 |F |Total | | si | Ti | Al | Fe | Mg [ Mn [ Na | K | F
Sample VK-1. Biotite granite. Phase 1 Kalba complex

VK-1_Ms-01 45.97 1.68 | 31.55 2.02 - 1.33 0.24 | 10.85 - - 93.66 316 | 009 | 255 | 0.12| 0.08 | 0.00| 0.03| 0.95
VK-1_Ms-02 45.12 0.52 | 32.20 3.31 - 1.72 0.24 | 10.99 - - 94.09 311 | 003 | 262 | 019 | 0.10| 0.00 | 0.03| 097
VK-1_Ms-03 47.30 - | 31.78 1.99 - 1.53 035 | 11.14 - - | 94.10 323 | 000| 256 | 0.11| 0.09| 0.00| 0.05| 097
VK-1_Ms-04 45.78 1.08 | 32.90 1.90 - 1.23 0.32 | 10.93 - - | 94.14 312 | 006 | 264 | 0.11| 0.07| 0.00| 0.04| 095
Sample VK-2. Albite-microcline pegmatite, near Yubileinoye deposit

VK-2_Ms-04 45.76 - 36.03 1.67 - 0.43 0.54 | 10.77 - - 95.21 3.06 | 000 | 284 | 0.09| 0.02| 0.00| 0.07| 092
VK-2_Ms-05 46.27 0.42 | 3290 2.62 - 1.03 0.31 11.02 - - 94.57 315 | 002 | 264 | 0.15| 0.06 | 0.00 | 0.04 | 0.96
VK-2_Ms-06 46.47 0.47 | 32.99 2.55 - 1.03 024 | 10.77 - - | 94.51 315| 002 | 264 | 014 | 006 | 0.00| 0.03| 093
VK-2_Ms-07 46.00 - | 36.71 1.61 - 0.40 0.71 | 10.17 - - | 95.60 3.05| 000| 287 | 009 | 002| 000| 0.09| 0.86
VK-2_Ms-08 45.61 - | 35.09 1.84 - 0.51 0.42 | 10.53 - - | 94.00 3.09| 000| 2.80| 0.10| 0.03| 0.00 | 0.06 | 091
Sample VK-5. Albite pegmatite with turmaline, Yubileinoye deposit

VK5 Ms-13 | 4822 | avs1| - -] - - | 1072 - — | 9645 | | 313 000 287 ] 0.00] 0.00] 0.00] 0.00] 089 |
Sample VK-9. Albite-lepidolite greisen, Transheinoye deposit

VK-9_Ms-02 49.33 - | 28.19 - 0.44 - 0.28 | 10.72 - 555 | 94.52 347 | 000 | 234 | 0.00| 0.00| 005| 0.04| 096 | 1.24
VK-9_Ms-03 49.46 - 28.25 - 0.43 - 0.30 | 10.72 - 5.65 | 94.80 3.47 | 000 | 234 | 000| 0.00| 005| 0.04| 096 | 1.25
VK-9_Ms-05 49.29 - 28.15 - 0.34 - 0.24 | 10.85 - 534 | 94.22 348 | 000 | 234 | 000| 0.00| 0.04| 0.03| 098 | 1.19
VK-9_Ms-06 50.17 - 27.93 - 0.28 - 0.27 | 10.88 - 5.21 94.74 3.51| 000 | 230 | 0.00| 0.00| 003 | 0.04| 097 | 1.15
VK-9_Ms-10 50.21 - | 27.81 - 0.35 - 0.38 | 10.79 - 5.66 | 95.20 351 | 000| 229 | 0.00| 0.00| 004 | 0.05| 096 | 1.25
VK-9_Ms-12 49.50 - | 34.07 - - - 0.70 | 10.37 - - | 94.64 327 | 000 | 265| 0.00]| 0.00| 0.00| 0.09| 0.87| 0.00




VK-9_Ms-13 48.84 - | 28.98 - 0.27 - - 10.61 0.85 449 | 94.05 343 | 0.00| 240| 0.00| 0.00| 0.03| 0.00| 095| 1.00
VK-9_Ms-14 4942 - | 28.32 - 0.36 - 0.24 | 10.88 - 497 | 94.19 347 | 000 | 234 | 0.00| 0.00| 004 | 0.03| 097 | 1.10
VK-9_Ms-16 4991 - | 2747 - 0.30 - 0.36 | 10.60 - 5.72 | 94.37 352 | 000| 228| 0.00| 0.00| 003| 0.05| 095| 1.28
VK-9_Ms-17 49.78 - 27.74 - 0.36 - 0.34 | 10.66 - 554 | 9442 350 0.00| 230| 000 | 0.00| 0.04| 0.05| 09 | 1.23
VK-9_Ms-18 49.68 - 28.64 - 0.27 - 0.26 | 10.72 - 496 | 94.53 347 | 0.00| 236 | 000 | 0.00| 0.03 | 0.04 | 096 | 1.10
VK-9_Ms-20 50.51 - 26.70 - - - 0.42 9.95 1.89 528 | 94.74 357 | 000 | 222| 000 0.00| 0.00 | 0.06 | 090 | 1.18
VK-9_Ms-22 49.95 - | 27.98 - 0.28 - 0.30 10.6 0.54 521 | 94.87 350 | 0.00| 231| 0.00| 0.00| 003| 0.04| 095| 1.15
VK-9_Ms-25 49.89 - | 2812 - 0.39 - 024 | 10.94 - 5.76 | 95.33 349 | 000 | 232| 000| 0.00| 004 | 003| 098 | 1.27
VK-9_Ms-26 50.53 - | 28.23 - 0.35 - 0.28 | 10.97 - 591 | 96.28 350 | 0.00| 231 | 0.00| 0.00| 004 | 0.04| 097 | 1.30
VK-9_Ms-27 47.86 - 30.35 - - - 0.43 10.79 - 4.89 | 94.32 336 | 000 | 251 | 000 | 0.00| 0.00 | 0.06 | 097 | 1.09
VK-9_Ms-28 49.80 - 27.81 - 0.35 - 0.36 | 10.65 - 5.71 94.69 350 000 | 230| 000 | 0.00| 0.04| 0.05| 096 | 127
VK-9_Ms-29 50.02 - 27.47 - 0.26 - 0.28 10.76 - 5.59 | 94.38 352 | 000 | 228 | 000 | 0.00| 0.03 | 0.04| 097 | 125
Sample VK-10. Albite pegmatite with spodumene, Transheinoye deposit

VK-10_Ms-01 4591 - | 3737 - - - 0.40 | 10.82 - - | 94.51 3.06| 000| 293 | 0.00| 0.00| 0.00| 0.05| 092
VK-10_Ms-07 45.93 - 38.38 0.33 - - 0.53 10.61 - - 95.78 3.02 000| 297 | 0.02| 0.00| 0.00 | 0.07| 0.8
VK-10_Ms-11 44.99 - 38.09 - - - 0.49 10.70 - - 94.26 3.01 0.00 | 3.00| 0.00| 0.00| 0.00| 0.06 | 091
VK-10_Ms-12 45.08 - 37.56 0.26 - - 0.40 10.67 - - 93.97 3.02 | 0.00| 297 | 0.01 0.00 | 0.00 | 0.05| 091
VK-10_Ms-13 4497 - | 37.60 - - - 0.42 | 10.58 - - | 93.56 3.02| 000| 298| 0.00| 0.00| 0.00| 0.05| 091
VK-10_Ms-16 44.56 - | 37.81 - - - 0.46 | 10.72 - - | 93.55 3.00 | 0.00| 3.00| 0.00| 0.00]| 0.00| 0.06| 092
VK-10_Ms-17 48.86 - | 3435 - - - 0.28 | 11.07 - - | 9457 324 | 000| 269 | 000| 0.00| 000 | 0.04| 094
VK-10_Ms-24 45.72 - 36.66 - - - 0.26 | 10.59 - 0.40 | 93.62 3.08| 000| 291 | 000 | 0.00| 0.00 0.03| 091 0.09
VK-10_Ms-26 45.93 - 36.56 - - - 0.55 10.48 - 1.07 | 94.60 3.09| 000| 290 | 000 | 0.00| 0.00 | 0.07| 090 | 0.23

Table S4. Composition of Tantalite-Columbite (oxides in wt%, formula calculated on the basis of 6 oxygen atoms)

Sample Nb:Os [Ta:0s |[FeO [MnO |Total | | Nb | Ta Fe Mn
Sample VK-9. Albite-lepidolite greisen, Transheinoye deposit

VK-9_TC-01 56.58 23.40 0.90 18.17 99.04 1.60 0.40 0.05 0.96
VK-9_TC-02 36.29 45.15 5.11 12.46 99.02 1.14 0.85 0.30 0.73
VK-9_TC-03 37.57 44.32 5.26 12.41 | 100.37 1.16 0.83 0.30 0.72
VK-9_TC-04 46.03 33.90 212 16.36 98.41 1.38 0.61 0.12 0.92
VK-9_TC-05 45.71 34.48 1.83 16.10 98.12 1.37 0.62 0.10 091
VK-9_TC-06 55.89 23.74 0.71 18.32 98.66 1.59 0.41 0.04 0.98
VK-9_TC-07 46.19 33.71 1.93 16.53 98.36 1.38 0.61 0.11 0.93
VK-9_TC-08 36.97 44.35 5.21 12.23 98.75 1.16 0.84 0.30 0.72
VK-9_TC-09 37.37 44.17 3.40 14.20 99.13 1.16 0.83 0.20 0.83




VK-9_TC-10
VK-9_TC-11
VK-9_TC-12
VK-9_TC-13
VK-9_TC-14
VK-9_TC-15
VK-9_TC-16
VK-9_TC-17
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