TABLE S1. COMPOSITION OF OLIVINE

IN THE IKEN NICKEL DEPOSIT,

KUN-MANIE COMPLEX, AMUR OBLAST, RUSSIA

# Sample SiO, FeO MnO MgO NiO Total Mg#
1 KUNMANYO-1 39.98 18.64 42.40 101.02 80.2
2  KUNMANYO-2  39.00 18.35 41.06 98.41 80.0
3  KUNMANYO-2 3947 18.04 4137 0.62 99.50 80.3
4 KUNMANYO-2  38.85 18.60 41.28 98.73 79.8
5 KUNMANYO-2  39.83 18.00 42.82 100.65 80.9
6 KUNMANYO-3  40.09 19.18 42.39 101.66 79.8
7  KUNMANYO-3  39.81 19.27 42.77 101.85 79.8
8 KUNMANYO-4  40.65 18.82 42.45 101.92 801
9 KUNMANYO-4  40.11 18.72 42.72 101.55 80.3

10 KUNMANYO-5 40.07 18.81 0.23 4220 0.25 101.56 79.8

11 KUNMANYO-5 40.05 17.87 0.32 42.07 100.31 80.5

12 KUNMANYO-6  39.19 18.44 41.74 99.37 80.1

13  KUNMANYO-6  39.86 18.11 0.35 42.19 100.51 80.3

14  KUNMANYO-6  39.54 18.64 42.29 100.47 80.2

15  KUNMANYO-6  39.81 18.33 4244 047 101.05 80.5

16 KUNMANYO-6  39.47 1842 42.24 0.50 100.63 80.3

17  KUNMANYO-6  40.09 18.89 42.73 101.71 801

18  KUNMANYO-6  40.09 19.00 42.22 101.31 79.8

19  KUNMANYO-7  39.81 17.57 4247 0.39 100.24 81.2

20 KUNMANYO-7  39.02 18.38 0.09 4159 0.51 99.59 80.1

Note. The results of SEM-EDS analyses are listed in weight %.



TABLE S2. COMPOSITION OF ORTHOPYROXENE IN THE IKEN NICKEL DEPOSIT,
KUN-MANIE COMPLEX, AMUR OBLAST, RUSSIA

# Specimen SiO, ALO, Cr,0, FEO MnO MgO CaO Total Wo En Fs Mg#
1 KUNMANYO-1 5599 2.65 0.32 12.62 2983 0.29 101.70 0.6 804 19.1 80.8
2  KUNMANYO-1 5419 2.85 1226 0.30 2947 050 99.57 1.0 799 191 80.7
3 KUNMANYO-2 5479 2.78 12.59 0.37 29.63 0.27 10043 05 799 196 80.3
4  KUNMANYO-2 54.83 2.74 0.37 11.50 30.00 0.31 99.75 06 818 176 823
5 KUNMANYO-3 55.15 293 041 11.66 29.73 0.41 10029 08 813 179 820
6 KUNMANYO-3 5453 3.02 12.13 2934 056 9958 1.1 803 186 81.2
7  KUNMANYO-3 5549 2.89 12.34 2998 0.28 10098 0.5 80.8 18.7 81.2
8 KUNMANYO-3 5517 2.68 1223 0.32 30.25 0.39 101.04 0.7 80.5 18.7 811
9 KUNMANYO-3 55,52 3.00 11.63 2990 0.34 100.39 0.7 815 17.8 821
10 KUNMANYO-3  55.58 2.66 11.75 30.26 0.48 100.73 09 814 17.7 82.1
11 KUNMANYO-3  55.32 257 1191 0.30 29.97 041 10048 0.8 80.7 185 814
12 KUNMANYO-3 5517 2.32 11.77 30.15 042 9983 08 814 17.8 82.0
13  KUNMANYO-3  55.07 2.83 11.87 041 29.68 0.36 100.22 0.7 80.6 18.7 81.2
14  KUNMANYO-3  55.11 2.87 12.12 29.63 0.35 100.08 0.7 80.8 185 813
15  KUNMANYO-3 5490 2.59 11.80 2965 0.36 9930 0.7 812 181 81.8
16 KUNMANYO-3 54.66 2.89 11.51 2957 039 99.02 0.8 814 17.8 821
17  KUNMANYO-3 5451 2095 11.69 2968 045 9928 09 812 179 819
18  KUNMANYO-3 5453 244 11.85 048 2953 0.38 99.21 0.7 804 188 81.0
19 KUNMANYO-3 5458 2.95 11.96 035 2950 049 99.83 1.0 803 188 81.0
20 KUNMANYO-3 5552 291 11.98 2948 0.22 100.11 04 811 185 814
21 KUNMANYO-4 5586 2.97 11.78 2980 0.50 10091 1.0 811 18.0 81.9
22 KUNMANYO-5 5430 2.76 11.78 0.31 29.78 039 99.32 08 808 184 81.4
23 KUNMANYO-5 5556 272 0.26 11.78 0.25 30.15 0.25 10097 05 81.3 182 817
24  KUNMANYO-5 55.02 2.63 12.31 29.67 0.52 100.15 1.0 80.3 18.7 81.1
25 KUNMANYO-5 5490 3.19 11.94 30.00 0.52 10055 1.0 809 181 81.8
26 KUNMANYO-5 5592 210 12.20 0.37 30.03 0.27 100.89 05 80.6 189 81.0
27 KUNMANYO-5 5524 3.10 11.98 29.67 0.38 100.37 0.7 809 183 815
28 KUNMANYO-5 5458 289 0.37 11.69 0.34 29.27 039 9953 08 806 186 813
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Note. The results of SEM—EDS analyses are listed in weight %. The proportion of pyroxene components is stated
in mol.%.



TABLE S3. COMPOSITION OF CLINOPYROXENE IN THE IKEN NICKEL DEPOSIT,

KUN-MANIE COMPLEX, AMUR OBLAST, RUSSIA

# Specimen Si0, TiO, ALO, Cr,0, FeO MgO CaO Na,0O Total Wo En Fs Aeg Mg#
1 KUNMANYO-2 5141 0.82 5.03 0.53 5.07 14.20 21.76 1.09 9991 459 416 83 4.2 833
2 KUNMANYO-3 5284 0.68 4.69 0.70 426 1441 2211 1.24 10093 46.3 420 7.0 47 858
3 KUNMANYO-3 5291 0.73 4.74 058 454 14.06 21.70 1.37 100.63 459 414 75 52 847
4  KUNMANYO-3 5147 0.68 5.06 0.58 4.85 14.39 2155 1.19 99.77 454 421 80 4.5 84.1
5 KUNMANYO-3 52.05 093 5.14 056 4.54 1469 2159 1.23 100.73 452 428 74 47 852
6 KUNMANYO-3  52.01 0.67 4.67 053 446 1441 2134 119 9928 454 426 74 46 852
7  KUNMANYO-3 5188 0.75 525 057 484 1439 2170 1.27 10065 454 419 7.9 48 84.1
8 KUNMANYO-4 5263 0.62 5.01 058 4.57 1451 2230 1.31 101.53 46.0 417 74 49 850
9 KUNMANYO-5 5299 0.83 499 056 4.66 14.64 22.00 1.25 10192 456 422 75 47 849
10 KUNMANYO-5 5329 0.63 4.93 044 454 1444 2187 1.27 10141 457 420 74 48 850
11 KUNMANYO-5 5143 0.88 529 056 4.75 14.00 21.28 1.20 99.39 456 418 79 4.7 840
12 KUNMANYO-5 5192 0.78 5.37 047 4.75 1398 21.38 1.39 100.04 454 413 79 53 84.0
13  KUNMANYO-6 52.63 0.68 4.97 057 4.81 1441 2209 1.27 10143 458 416 7.8 48 842
14  KUNMANYO-6 5256 0.88 521 048 4.79 1443 2177 1.19 101.31 456 421 7.8 45 843
15 KUNMANYO-6 52.76 0.72 5.18 0.57 4.84 1468 21.88 1.15 101.78 454 424 78 43 844
16 KUNMANYO-6 52.05 082 523 0.51 524 1439 21.70 1.11 101.05 454 419 86 4.2 83.0
17  KUNMANYO-6 51.75 0.73 520 056 4.86 14.26 2212 1.36 100.84 459 412 79 51 840
18  KUNMANYO-6 51.88 093 5.12 053 4.85 14.08 2181 1.12 100.32 46.2 415 8.0 43 838
19 KUNMANYO-6 5158 083 516 0.56 5.20 14.26 21.70 1.21 100.50 454 415 85 46 83.0
20 KUNMANYO-6 5226 090 499 0.70 4.89 14.41 2191 1.15 101.21 458 419 8.0 4.3 84.0
21 KUNMANYO-7  50.10 0.75 6.75 1.43 557 14.39 20.68 1.37 101.04 435 421 91 52 822
22  KUNMANYO-7 5111 095 4.97 053 4.82 1411 2142 124 99.15 455 417 80 4.8 839
23  KUNMANYO-7 5162 087 497 056 4.57 1420 2149 121 9949 457 420 7.6 4.7 847
24  KUNMANYO-7 5197 082 506 0.60 4.63 14.13 21.73 1.37 100.31 458 414 76 52 845
25 KUNMANYO-7 5224 080 4.99 053 440 1423 2195 1.35 10049 46.1 416 7.2 51 852
26 KUNMANYO-7 52.09 080 5.06 044 4.70 1451 2149 1.24 100.33 452 424 7.7 4.7 846
27  KUNMANYO-7 5171 0.77 516 042 4.71 1424 2117 117 9935 453 424 79 45 844
28 KUNMANYO-7 5169 097 544 0.80 4.75 1449 2138 1.46 100.98 446 421 7.7 55 845
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Note. The results of SEM—EDS analyses are listed in weight %.The proportion of pyroxene components is stated in mol.%.



TABLE S4. COMPOSITION OF PLAGIOCLASE
IN THE IKEN NICKEL DEPOSIT,
KUN-MANIE COMPLEX, AMUR OBLAST, RUSSIA

# Specimen SiO, ALO, CaO FeO Na,0 K, O Total Or Ab An
1 KUNMANYO-1 60.80 26.57 7.57 7.02 101.96 0.0 62.7 37.3
2 KUNMANYO-1 60.78 2498 6.53 0.54 7.43 100.26 0.0 67.3 327
3  KUNMANYO-1 60.14 2543 7.14 6.96 99.67 0.0 63.8 36.2
4 KUNMANYO-2 60.80 2560 7.39 040 7.18 101.37 0.0 63.7 36.3
5 KUNMANYO-2 61.10 2596 7.23 0.39 7.06 101.74 0.0 639 36.1
6 KUNMANYO-3 60.01 25.83 7.44 6.69 99.97 0.0 619 38.1
7  KUNMANYO-3 59.39 26.55 7.65 6.65 100.24 0.0 61.1 38.9
8 KUNMANYO-3 59.52 26.09 7.58 6.47 99.66 0.0 60.7 393
9 KUNMANYO-3 58.94 25.70 7.75 6.94 99.33 0.0 61.8 382
10 KUNMANYO-3 58.68 25.87 7.54 6.85 98.94 0.0 622 37.8
11 KUNMANYO-3 58.77 2545 7.70 6.74 024 9890 14 604 38.2
12 KUNMANYO-3 59.20 2555 7.88 6.58 0.28 9949 1.7 592 39.2
13  KUNMANYO-3 59.86 24.94 6.70 7.36 98.86 0.0 66.5 33.5
14  KUNMANYO-3 58.04 25.68 7.99 6.40 98.11 0.0 59.2 40.8
15  KUNMANYO-4 59.86 26.13 7.79 6.65 10043 0.0 60.7 393
16  KUNMANYO-4 60.22 25.17 6.97 6.85 99.21 0.0 64.0 36.0
17  KUNMANYO-4 59.90 25.92 7.85 6.78 0.30 100.75 1.7 599 383
18  KUNMANYO-4 60.82 25.98 7.95 6.89 101.64 0.0 611 38.9
19  KUNMANYO-4 60.78 26.00 7.74 7.18 101.70 0.0 62.7 373
20 KUNMANYO-5 60.39 26.60 8.07 6.59 101.65 0.0 596 404
21 KUNMANYO-5 5898 2589 7.77 0.27 6.63 041 9995 24 592 384
22 KUNMANYO-5 58.88 25.66 7.57 0.28 6.70 99.09 0.0 616 384
23  KUNMANYO-5 60.54 25.90 7.72 7.08 0.10 101.34 06 620 37.4

24  KUNMANYO-5 60.93 2541 719 0.19 712 0.14 10098 0.8 63.7 355
25 KUNMANYO-5 60.67 2596 7.57 0.32 6.92 0.12 101.56 0.7 619 374

26 KUNMANYO-5 59.02 25.62 7.56 6.56 98.76 0.0 61.1 38.9
27  KUNMANYO-5 5994 2494 6.84 040 7.06 99.18 0.0 651 34.9
28  KUNMANYO-5 60.71 24.83 6.62 7.14 99.30 0.0 66.1 33.9
29  KUNMANYO-5 58.58 2543 7.57 0.48 6.47 98.53 0.0 60.7 393
30 KUNMANYO-5 59.73 26.04 7.67 6.71 100.15 0.0 61.3 38.7
31 KUNMANYO-6 59.82 26.13 7.85 6.71 0.24 100.75 14 599 38.7
32 KUNMANYO-6 57.78 25.19 9.70 6.40 031 9938 1.7 5635 4438
33  KUNMANYO-7 59.13 2564 7.15 0.35 7.13 9940 0.0 643 357
34  KUNMANYO-7 58.58 2556 7.72 6.55 029 98.70 1.7 595 38.8
35 KUNMANYO-7 5952 2547 763 035 6.78 014 99.89 08 61.1 38.0
36 KUNMANYO-7 5935 2526 7.28 0.28 6.87 99.04 0.0 63.1 36.9
37 KUNMANYO-7 60.69 2528 6.69 0.64 7.27 100.57 0.0 66.3 33.7
38 KUNMANYO-7 58.83 25.72 7.68 6.73 022 99.18 13 605 38.2

Note. The results of SEM—-EDS analyses are listed in weight %.



TABLE S5. COMPOSITION OF MEMBERS

OF THE SPINEL-HERCYNITE SERIES

IN THE IKEN NICKEL DEPOSIT, KUN-MANIE COMPLEX, AMUR OBLAST, RUSSIA

# Specimen ALO, Cr,0, Fe,O, V,0, FeO FeO MgO NiO  Total
calc. total  calc.
1 KUNMANYO-1  51.60 11.27 3.49 23.27 2013 12.97 99.46
2 KUNMANYO-1 56.40 846 0.94 2161 20.76 13.13 99.69
3 KUNMANYO-1 5591 8.32 2.59 22.39 20.06 13.71 100.59
4  KUNMANYO-1 46.92 11.27 8.81 31.15 23.22 10.73 100.95
5 KUNMANYO-1 51.62 10.63 442 23.56 19.59 13.35 99.60
6 KUNMANYO-1 51.15 10.71 4.70 23.59 19.37 13.38 99.30
7 KUNMANYO-2 4884 1299 4.21 24.08 20.29 1211 0.59 99.03
8 KUNMANYO-2 50.18 1248 4.39 2442 2047 12.77 100.29
9 KUNMANYO-2 49.88 1257 4.48 2451 2048 12.69 100.10
10 KUNMANYO-2 50.86 12.35 3.81 23.97 20.54 12.82 100.38
11 KUNMANYO-2 49.37 12.76 5.26 2456 19.83 13.10 100.32
12 KUNMANYO-3 51.62 1048 3.84 2419 20.74 12.52 99.19
13  KUNMANYO-3 51.55 10.51 3.99 24.04 2045 12.70 99.20
14  KUNMANYO-3 52.06 11.02 3.27 2438 2144 12.30 100.09
15  KUNMANYO-3 51.94 10.03 4.12 23.99 20.29 12.85 99.22
16 KUNMANYO-3 50.81 1191 3.41 23.54 2047 12.62 99.22
17  KUNMANYO-3 50.39 1149 414 2537 21.64 11.87 99.53
18  KUNMANYO-3 50.17 1165 2.93 2538 22.75 10.90 98.39
19 KUNMANYO-3 50.00 11.56 3.36 25.64 2262 10.99 98.53
20 KUNMANYO-3 47.82 12.72 4.10 2471 21.02 11.24 051 97.41
21 KUNMANYO-3 48.26 12.82 4.31 2451 20.63 11.99 98.01
22 KUNMANYO-4 53.81 9.73 290 22.28 19.67 13.55 99.66
23 KUNMANYO-4 52.07 1196 2.65 2242 20.04 13.18 99.89
24  KUNMANYO-4 52.28 11.88 2.46 2254 20.33 13.03 99.98
25 KUNMANYO-4 50.17 13.08 4.11 23.85 20.15 13.03 100.54
26 KUNMANYO-4 50.28 11.85 4.38 2536 2142 12.11 100.04
27 KUNMANYO-4 4996 11.60 4.48 2536 21.33 11.99 99.36
28 KUNMANYO-4 50.01 1340 3.28 0.40 23.34 20.39 12.82 100.30
29  KUNMANYO-4 50.49 12.74 3.51 23.08 19.92 13.05 99.71
30 KUNMANYO-4 4933 12.54 4.57 2570 2159 11.87 99.90
31 KUNMANYO-4 4949 1258 4.96 26.35 21.89 11.87 100.79
32 KUNMANYO-4 4811 1292 5.12 26.81 2220 11.28 99.63
33 KUNMANYO-4 5485 854 4.10 23.34 19.65 13.96 101.10
34 KUNMANYO-4 56.80 7.44 2.58 2175 1942 14.18 100.43
35 KUNMANYO-4 50.83 11.50 4.41 2456 20.60 12.70 100.03
36 KUNMANYO-5 5117 1198 3,50 0.28 24.70 21.55 12.27 100.75
37 KUNMANYO-5 4958 12.07 5.35 24.65 19.83 12.77 0.47 100.08
38 KUNMANYO-5 49.01 12.03 5.19 26.39 21.72 1148 0.38 99.81
39 KUNMANYO-5 5349 10.13 3.71 22.84 19.50 13.68 0.27 100.78
40 KUNMANYO-5 51.62 11.88 2.81 2143 1890 1345 0.39 99.05
41 KUNMANYO-5 48.26 12.64 6.64 2317 1719 1415 057 99.46
42 KUNMANYO-5 48.20 13.24 4.84 2449 2013 1227 041 99.09
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13.02
10.98
11.74
12.89
12.91
12.74
12.83
13.23
11.03
12.06
13.12
13.07
13.69

7.78
13.21
13.23
13.08
13.17
12.16
12.42
10.32
12.61

4.55
4.43
4.36
2.37
4.06
4.35
4.41
5.11
5.08
5.42
4.74
4.34
3.58
5.04
4.52
4.54
2.08
4.07
4.09
4.44
4.31
4.05
4.48
3.45
4.04

24.52
24.65
23.63
22.64
23.34
23.81
26.05
26.42
26.71
26.55
25.13
25.00
22.49
26.09
25.95
0.22 23.95
21.45
23.63
0.24 23.81
0.24 23.31
23.41
23.65
24.38
23.44
0.10 22.96

20.42
20.66
19.70
20.50
19.68
19.90
22.09
21.82
22.14
21.67
20.86
21.09
19.27
21.55
21.89
19.87
19.58
19.97
20.13
19.31
19.54
20.00
20.35
20.33
19.33

12.44
12.27
12.54
12.55
12.93
13.02
11.09
11.34
11.39
11.79
11.82
12.07
13.07
11.16
11.21
12.14
13.35
12.39
12.09
12.67
12.62
12.54
12.37
12.50
12.74

0.51

0.56

0.53

0.50

0.43
0.31
0.52
0.48
0.33
0.39
0.28
0.41
0.18
0.41

100.18
99.21
98.93
99.05
99.60
99.53
98.41
98.91
99.80

100.23
98.26
98.83
98.01
98.86
98.45
98.14
98.54
98.43
98.42
98.21
98.62
98.79
99.57
98.39
98.33

Note. The results of SEM-EDS analyses are listed in weight %.



TABLE S6. COMPOSITION OF PYRRHOTITE
IN THE IKEN NICKEL DEPOSIT,
KUN-MANIE COMPLEX, AMUR OBLAST, RUSSIA

# Specimen Fe Ni S Total Fe Ni S  Fe+Ni
1 KUNMANYO-1 62.98 38.71 101.69 483 0.0 51.7 483
2 KUNMANYO-1 61.50 38.77 100.27 477 0.0 523 477
3 KUNMANYO-1 61.60 3849 100.09 479 0.0 521 479
4 KUNMANYO-1 62.34 38.80 101.14 48.0 0.0 52.0 48.0
5 KUNMANYO-1 62.19 38.88 101.07 479 0.0 521 479
6 KUNMANYO-1 62.71 38.74 10145 482 0.0 51.8 482
7 KUNMANYO-1 61.75 38.50 100.25 479 0.0 521 4709
8 KUNMANYO-1 62.08 39.05 101.13 47.7 0.0 523 477
9 KUNMANYO-1 62.36 39.13 10149 478 0.0 522 478
10 KUNMANYO-2  62.25 38.60 100.85 481 0.0 519 48.1
11 KUNMANYO-2  62.70 39.20 101.90 479 0.0 521 479
12 KUNMANYO-2  62.71 39.03 101.74 48.0 0.0 52.0 48.0
13 KUNMANYO-2  62.56 38.59 101.15 482 0.0 51.8 48.2
14 KUNMANYO-3  60.85 3847 9932 476 0.0 524 476
15 KUNMANYO-3  60.84 38.31 99.15 477 0.0 523 477
16 KUNMANYO-3  61.95 38.62 100.57 479 0.0 521 479
17 KUNMANYO-3  61.86 38.86 100.72 47.7 0.0 523 477
18 KUNMANYO-3  62.59 39.32 101.91 477 0.0 523 477
19 KUNMANYO-3  62.48 38.85 101.33 48.0 0.0 52.0 48.0
20 KUNMANYO-3  61.36 38.18 9954 480 0.0 52.0 48.0
21 KUNMANYO-3  60.97 38.37 99.34 477 0.0 523 477
22 KUNMANYO-3  61.15 38.14 99.29 479 0.0 521 479
23 KUNMANYO-3  61.29 38.10 99.39 48.0 0.0 52.0 48.0
24 KUNMANYO-3  61.54 37.77 99.31 483 0.0 51.7 483
25 KUNMANYO-4  59.32 1.28 3852 99.12 465 1.0 526 47.4
26 KUNMANYO-5 60.70 38.24 98.94 477 0.0 523 477
27 KUNMANYO-5 61.89 38.33 100.22 481 0.0 519 48.1
28 KUNMANYO-5 61.88 38.33 100.21 48.1 0.0 519 481
29 KUNMANYO-5  60.65 38.31 98.96 476 0.0 524 476
30 KUNMANYO-5  61.01 38.27 99.28 478 0.0 522 4738
31 KUNMANYO-5 60.85 3821 99.06 478 0.0 522 4738
32 KUNMANYO-5  60.57 38.36 98.93 475 0.0 525 475
33 KUNMANYO-5  60.71 38.34 99.05 476 0.0 524 476
34 KUNMANYO-5  60.97 37.96 98.93 48.0 0.0 52.0 48.0
35 KUNMANYO-5  60.39 38.00 98.39 477 0.0 523 477
36 KUNMANYO-5  60.27 38.15 9842 476 0.0 524 476
37 KUNMANYO-6  61.33 38.47 99.80 47.8 0.0 522 478
38 KUNMANYO-6  61.39 38.19 9958 48.0 0.0 52.0 48.0
39 KUNMANYO-6  61.76 38.47 100.23 48.0 0.0 52.0 48.0
40 KUNMANYO-6  61.75 38.32 100.07 48.1 0.0 519 481
41 KUNMANYO-6  60.17 38.01 98.18 476 0.0 524 476
42 KUNMANYO-6  60.46 38.01 9847 477 0.0 523 477
43 KUNMANYO-6  60.63 38.20 98.83 477 0.0 523 477



44
45
46
47
48

KUNMANYO-6
KUNMANYO-6
KUNMANYO-6
KUNMANYO-6
KUNMANYO-6

60.71
60.82
60.76
60.80
61.12

37.68
37.61
37.90
38.17
37.91

98.39
98.43
98.66
98.97
99.03

48.0
48.1
47.9
47.8
48.1

0.0
0.0
0.0
0.0
0.0

52.0
51.9
52.1
52.2
51.9

48.0
48.1
47.9
47.8
48.1

Note. The results of SEM—-EDS analyses are first listed in weight %, then expressed

in at.%.



TABLE S7. COMPOSITION OF PENTLANDITE
IN THE IKEN NICKEL DEPOSIT,
KUN-MANIE COMPLEX, AMUR OBLAST, RUSSIA

# Specimen Fe Co Ni S Total Fe Co Ni S Zme
1 KUNMANYO-1 34.64 0.70 31.83 33.69 100.86 4.74 0.09 4.14 8.03 8.97
2 KUNMANYO-1 3524 0.98 31.80 33.25 101.27 4.82 0.13 4.14 7.92 9.08
3 KUNMANYO-1  33.78 0.37 33.77 33.94 101.86 4.58 0.05 4.36 8.02 8.98
4 KUNMANYO-1 33.76 0.58 33.12 33.53 100.99 4.62 0.08 4.31 7.99 9.01
5 KUNMANYO-1 34.07 0.49 33.65 3340 101.61 4.64 0.06 4.36 7.93 9.07
6 KUNMANYO-1 35.39 0.48 32.74 33.18 101.79 4.82 0.06 4.24 7.87 9.13
7 KUNMANYO-1  34.09 0.94 32.76 34.01 101.80 4.62 0.12 4.23 8.03 8.97
8 KUNMANYO-1 33.41 0.95 33.54 3359 10149 455 0.12 435 7.97 9.03
9 KUNMANYO-2 35.07 0.71 31.56 33.72 101.06 4.79 0.09 4.10 8.02 8.98
10 KUNMANYO-2 3580 0.40 31.34 33.52 101.06 4.89 0.05 4.08 7.98 9.02
11 KUNMANYO-2 34.77 0.39 33.05 33.66 101.87 4.72 0.05 4.27 7.96 9.04
12 KUNMANYO-3 33.67 0.72 32.41 33.03 99.83 4.66 0.09 4.27 7.97 9.03
13 KUNMANYO-3 33.47 0.95 32.09 33.17 99.68 4.64 0.12 423 8.01 8.99
14 KUNMANYO-3 34.08 0.91 32.50 32.88 100.37 4.70 0.12 4.27 7.91 9.09
15 KUNMANYO-3 3443 0.58 32.87 33.28 101.16 4.71 0.08 4.28 7.93 9.07
16 KUNMANYO-3 35.28 0.50 32.03 34.14 101.95 4.77 0.06 4.12 8.04 8.96
17 KUNMANYO-3 34.10 0.66 33.06 32.89 100.71 4.69 0.09 4.33 7.89 9.11
18 KUNMANYO-3 33.63 0.68 32.77 32.98 100.06 4.65 0.09 4.31 7.95 9.05
19 KUNMANYO-3 34.94 0.71 31.52 32.67 99.84 4.85 0.09 4.16 7.90 9.10
20 KUNMANYO-4 33.84 0.58 33.64 33.19 101.25 4.63 0.08 4.38 7.91 9.09
21 KUNMANYO-4 33.79 0.54 33.60 33.00 100.93 4.64 0.07 4.39 7.90 9.10
22 KUNMANYO-4 3255 0.73 34.47 33.30 101.05 4.46 0.09 449 7.95 9.05
23 KUNMANYO-5 34.20 0.60 31.15 32.70 98.65 4.79 0.08 4.15 7.98 9.02
24 KUNMANYO-5 34.13 0.69 31.79 3285 9946 4.75 0.09 421 7.96 9.04
25 KUNMANYO-5 3453 0.69 32.03 3298 100.23 4.77 0.09 421 7.93 9.07
26 KUNMANYO-5 34.35 0.76 31.56 33.31 99.98 4.74 0.10 4.15 8.01 8.99
27 KUNMANYO-5 33.96 0.83 32.09 32.83 99.71 4.71 0.11 4.24 7.94 9.06
28 KUNMANYO-5 35.33 0.78 32.07 3348 101.66 4.81 0.10 4.15 7.94 9.06
29 KUNMANYO-5 3545 0.77 31.75 3348 10145 4.83 0.10 412 7.95 9.05
30 KUNMANYO-5 33.73 0.77 31.41 33.18 99.09 4.69 0.10 4.16 8.04 8.96
31 KUNMANYO-5 34.36 0.75 31.60 33.24 9995 4.75 0.10 4.15 8.00 9.00
32 KUNMANYO-5 3425 0.62 31.23 3264 98.74 4.80 0.08 4.16 7.96 9.04
33 KUNMANYO-5 34.21 0.80 31.68 33.36 100.05 4.72 0.10 4.16 8.02 8.98
34 KUNMANYO-5 34.67 0.81 31.53 33.33 100.34 4.77 0.11 4.13 7.99 9.01
35 KUNMANYO-5 3447 0.84 32.03 33.10 100.44 4.75 0.11 4.20 7.94 9.06
36 KUNMANYO-5 34.02 0.94 3142 3287 99.25 474 012 416 7.97 9.03
37 KUNMANYO-6 3447 0.73 32.17 32.88 100.25 4.76 0.10 423 7.91 9.09
38 KUNMANYO-6 33.71 0.70 34.33 32.88 101.62 4.61 0.09 447 7.83 9.17
39 KUNMANYO-6 32.58 0.99 33.40 33.16 100.13 4.50 0.13 4.39 7.98 9.02
40 KUNMANYO-6 33.56 0.95 33.14 33.03 100.68 4.62 0.12 4.34 7.92 9.08
41 KUNMANYO-6  33.61 1.02 32.97 3291 100.51 4.63 0.13 4.33 7.91 9.09
42 KUNMANYO-6 36.60 1.01 28.77 32.80 99.18 5.10 0.13 3.81 7.96 9.04
43 KUNMANYO-6 33.46 0.64 33.58 33.19 100.87 4.59 0.08 4.39 7.94 9.06



44
45
46
47
48
49
50

KUNMANYO-7
KUNMANYO-7
KUNMANYO-7
KUNMANYO-7
KUNMANYO-7
KUNMANYO-7
KUNMANYO-7

35.20
34.92
33.24
33.61
33.50
33.50
34.16

0.94
0.96
0.72
0.53
0.85
0.51
0.72

31.53
30.84
32.56
32.10
31.99
31.73
32.20

32.89
32.73
32.37
32.88
32.79
32.38
33.00

100.56
99.45
98.89
99.12
99.13
98.12

100.08

4.85
4.86
4.66
4.69
4.67
4.72
4.72

0.12
0.13
0.10
0.07
0.11
0.07
0.09

4.13
4.08
4.34
4.26
4.25
4.26
4.24

7.89
7.93
7.90
7.99
7.97
7.95
7.95

9.11
9.07
9.10
9.01
9.03
9.05
9.05

Note. The results of SEM-EDS analyses are first listed in weight %, then in atoms per formula
unit (apfu) based on a total of 17 apfu.



TABLE S8. COMPOSITION OF TROILITE LAMELLAE
IN THE IKEN NICKEL DEPOSIT,
KUN-MANIE COMPLEX, AMUR OBLAST, RUSSIA

# Specimen Fe Ni S Total Fe Ni S Fe+Ni
1 KUNMANYO-1 63.6 36.54 100.10 50.0 0.0 50.0 50.0
2  KUNMANYO-1 64.0 36.33 100.34 50.3 0.0 49.7 50.3
3  KUNMANYO-1 64.4 36.53 100.89 50.3 0.0 49.7 50.3
4  KUNMANYO-1 63.6 36.59 100.20 49.9 0.0 50.1 499
5 KUNMANYO-1 64.3 36.54 100.81 50.2 0.0 498 50.2
6 KUNMANYO-2 64.6 36.62 101.21 50.3 0.0 49.7 50.3
7  KUNMANYO-2 65.3 36.72 102.02 50.5 0.0 495 505
8 KUNMANYO-2 65.0 37.13 10212 50.1 0.0 499 50.1
9 KUNMANYO-3 627 36.21 98.90 49.8 0.0 50.2 498

10 KUNMANYO-3 634 36.33 99.70 50.0 0.0 50.0 50.0

11 KUNMANYO-3  64.5 37.09 10159 50.0 0.0 50.0 50.0

12 KUNMANYO-3  64.3 36.67 100.99 50.2 0.0 498 50.2

13  KUNMANYO-3 64.8 37.01 101.85 50.1 0.0 499 501

14  KUNMANYO-3  65.1 36.80 101.85 504 0.0 496 504

15  KUNMANYO-5 63.3 36.02 99.35 50.2 0.0 498 50.2

16 KUNMANYO-5 62.8 36.03 98.78 50.0 0.0 50.0 50.0

17  KUNMANYO-5 632 059 36.58 100.33 49.6 04 50.0 50.0

18  KUNMANYO-6 62.9 36.73 99.67 49.6 0.0 504 496

19 KUNMANYO-6 63.9 36.31 100.21 50.3 0.0 49.7 50.3

20 KUNMANYO-6  64.0 36.43 100.46 50.2 0.0 498 50.2

Note. The troilite lamellae are hosted by pyrrhotite. The results of SEM-EDS analyses

are first listed in weight %, followed by atomic proportions in at.%.



TABLE S9. COMPOSITION OF KAERSUTITE IN THE IKEN BODY,
KUN-MANIE COMPLEX, AMUR OBLAST, RUSSIA

# Specimen Sio, TiO, ALO, Cr,0, FeO MgO CaO Na,0 K,0 Total
1 KUNMANYO-1 4219 4.72 1340 0.61 745 1429 1184 243 219 99.12
2  KUNMANYO-1 4253 464 13.40 0.79 7.22 1439 11.82 251 2.01 99.31
3 KUNMANYO-2 41.05 4.82 1296 0.80 7.28 13.80 11.50 2.62 1.96 96.79
4  KUNMANYO-2 4191 459 1292 050 7.60 14.00 11.60 2.53 1.84 97.49
5 KUNMANYO-2 4225 554 1328 0.73 7.23 1358 11.92 259 2.06 99.18
6 KUNMANYO-3 4195 5.15 13.74 095 7.38 13.75 11.98 245 2.11 99.46
7  KUNMANYO-3 4193 4.75 13.04 0.86 7.74 14.01 11.81 2.80 2.02 98.96
8 KUNMANYO-3 4197 4.87 13.19 0.79 7.24 13.73 11.85 2.62 2.00 98.26
9 KUNMANYO-3  42.06 4.67 1285 0.85 7.65 1391 11.64 259 1.89 98.11

10 KUNMANYO-3 4227 4.35 13.02 0.88 7.36 14.36 11.64 251 2.24 98.63
11 KUNMANYO-3 4266 5.14 13.93 0.80 6.69 13.68 11.80 247 2.23 99.40
12 KUNMANYO-3  41.18 4.49 13.42 0.85 7.14 13.47 1191 248 211 97.05
13 KUNMANYO-3 4146 524 1355 0.85 7.11 13.27 11.47 243 211 97.49
14  KUNMANYO-3  41.33 5.79 13.15 0.89 6.97 13.47 11.88 243 2.11 98.02
15  KUNMANYO-3 4217 522 1281 098 7.08 13.20 11.81 231 2.16 97.74
16 KUNMANYO-4 4234 5.07 13.40 0.73 7.36 14.13 1212 2.63 2.01 99.79
17  KUNMANYO-4 4244 462 1321 0.85 7.49 1431 11.85 256 2.13 99.46
18  KUNMANYO-5 4185 4.84 1351 0.66 7.54 1431 11.64 240 2.13 98.88
19  KUNMANYO-5 41.72 555 13.38 0.85 7.31 13.91 11.85 249 1.99 99.05
20 KUNMANYO-6  41.48 5.12 13.06 0.89 7.63 14.03 11.84 255 2.00 98.60
21 KUNMANYO-7 4227 539 1328 085 6.81 1380 1157 290 1.72 98.59
22  KUNMANYO-7  41.72 532 13.38 0.72 7.20 13.58 11.74 2.57 1.96 98.19
23 KUNMANYO-7  41.78 544 1332 0.89 7.24 13.63 11.82 2.67 2.01 98.80
24 KUNMANYO-7 4195 444 1315 054 769 1421 1167 255 196 98.16
25 KUNMANYO-7 4249 539 1253 0.77 711 1398 1164 271 1.96 98.58
26 KUNMANYO-7 4185 525 1349 0.72 7.40 13.43 11.77 2.55 2.04 98.50
27  KUNMANYO-7  41.72 527 13.34 0.80 7.59 13.68 11.82 2.71 2.06 98.99

Note. The results of SEM-EDS analyses are listed in weight %.



TABLE S10. COMPOSITION OF TITANIAN PHLOGOPITE,
IKEN NICKEL DEPOSIT, KUN-MANIE COMPLEX, AMUR OBLAST, RUSSIA

# Specimen Si0, TiO, ALO, Cr,0, FeEO MgO BaO Na,0 K,O Total
1 KUNMANYO-1 38.23 8.16 1444 0.53 6.92 18.66 12.29 99.23
2 KUNMANYO-3 38.81 4.99 15.00 0.66 6.25 20.28 1.61 0.89 10.28 98.77
3 KUNMANYO-3 3648 7.44 1411 0.66 8.95 16.57 11.96 96.17
4  KUNMANYO-3  36.73 7.07 1428 0.66 8.79 17.25 11.66 96.44
5 KUNMANYO-7 37.25 9.82 1432 0.76 8.21 16.45 0.26 11.76 98.83

Note. The results of SEM-EDS analyses are listed in weight %.



TABLE S11. COMPOSITION OF FLUORAPATITE IN THE IKEN NICKEL DEPOSIT,
KUN-MANIE COMPLEX, AMUR OBLAST, RUSSIA

# Specimen P,O, SiO, CaO FeO MgO Na,0O F Cl  0O=Cl O=F Total F Cl OH
1 KUNMANYO-2  41.84 55.34 054 280 042 0.09 1.18 9967 723 58 219
2  KUNMANYO-2  41.86 54.97 040 287 039 0.09 121 9919 743 54 203
3 KUNMANYO-2  42.18 54.90 0.57 292 040 0.09 123 9965 752 55 193
4  KUNMANYO-2  42.05 54.74 3.28 045 0.10 1.38 99.04 846 6.2 9.1
5 KUNMANYO-3  42.05 5429 0.48 205 055 012 086 9843 536 7.7 387
6 KUNMANYO-3  41.98 54.28 210 043 0.10 0.88 97.81 551 6.0 389
7  KUNMANYO-3  42.28 54.53 044 222 039 0.09 093 9884 577 54 36.9
8 KUNMANYO-4  42.09 54.78 0.58 258 046 0.10 1.09 9930 66.7 64 26.9
9 KUNMANYO-4 4212 54.39 0.53 050 274 042 0.09 1.15 9945 708 58 234
10 KUNMANYO-4  42.02 54.16 0.69 0.53 247 054 012 1.04 9925 641 75 284
11 KUNMANYO-5  41.38 54.39 0.45 050 277 046 010 117 98.68 723 6.4 213
12 KUNMANYO-5  41.02 53.58 0.51 276 042 009 116 97.03 73.0 6.0 21.0
13  KUNMANYO-5  41.38 53.44 0.64 238 040 0.09 1.00 97.15 629 57 314
14  KUNMANYO-6  40.97 54.81 240 0.78 0.18 1.01 97.77 633 11.0 257
15  KUNMANYO-6  41.73 54.60 209 064 014 088 98.04 548 90 36.2
16 KUNMANYO-6 41.54 54.01 0.63 197 065 0.15 083 9782 519 92 389
17  KUNMANYO-6  39.62 1.33 5269 049 1.14 209 066 0.15 0.88 96.99 555 94 351

Note. The results of SEM-EDS analyses are listed in weight %.



TABLE S12. COMPOSITION OF CHROMIAN MAGNETITE
IN THE IKEN NICKEL DEPOSIT,
KUN-MANIE COMPLEX, AMUR OBLAST, RUSSIA

# Specimen TiO, ALO, Cr,0, V,0, Fe,0, FeO FeO MgO NiO Total
calc. total calc.
1 KUNMANYO-1 0.55 1.85 8.46 56.25 79.03 28.41 1.79 97.31
2  KUNMANYO-1 0.87 9.50 56.43 81.27 30.49 97.29
3  KUNMANYO-1 0.00 6.97 60.43 84.86 30.48 97.88
4  KUNMANYO-3 0.65 0.89 9.00 55.33 80.74 30.95 96.82
5 KUNMANYO-5 147 248 930 0.59 51.11 7561 29.62 099 0.71 96.27
6 KUNMANYO-6 0.70 5.69 59.36 83.30 29.89 95.63
7 KUNMANYO-6 117 197 9.24 0.65 53.59 73.92 2570 3.33 0.67 96.32

Note. A rim of chromian magnetite is developed around a core of spinel-hercynite composition.
The results of SEM—-EDS analyses are listed in weight %.



TABLE S13. COMPOSITION OF MINERALS OF NOBLE METALS
IN THE IKEN NICKEL DEPOSIT, KUN-MANIE COMPLEX, AMUR OBLAST,.RUSSIA

# Sample Pt Pd Ni Te Bi Total
Pt Pd Ni b2 Te Bi z

1  KUNMANYO-2 2666 4.02 442 61.10 3.75 99.95
0.55 0.15 0.30 1.00 1.92 0.07 2.00

2 KUNMANYO-3 13.15 13.63 4.12 63.00 6.10  100.00

0.26 049 0.27 1.01 1.88 0.11 1.99

# Sample Pt Fe Cu S As Total
Pt Fe Cu z S As z
3 KUNMANYO-2 51.52  2.01 1.22 1.75 39.00 9550

0.89 0.12 0.06 1.07 0.18 1.75 1.93

# Sample Ag Te Total
4 KUNMANYO-1 62.36 37.64 100.00
1.99 1.01
# Sample Ag Au Total
Ag Au
5 KUNMANYO-4 2414 75.86 100.00
36.8 63.2
# Sample Fe Ni Cu Ag S Total
Fe Ni Cu Ag S Fe+Ni
6 KUNMANYO-6 37.21 17.35 13.70 30.84 99.10

5.52 245 0.00 1.05 7.97 7.97
7 KUNMANYO-6 3749 17.63 089 13.38 31.12 100.51
5.49 245 011 1.01 7.93 8.05

Note. The results of SEM-EDS analyses are listed in weight % on the first line of each
entry. It is expressed in at.% on the second line. Compositions #1 and 2 correspond to
moncheite and merenskyite, respectively (moncheite — merenskyite — melonite solid-
solution). Composition #3 pertains to sperrylite, #4 to hessite, #5 to Au—Ag alloy, and #6
and 7 to argentopentlandite.. The atom proportions were calculated on the basis of a
total of 3 atoms (#1 — 4), a total of 100 atom % (#5), and a total of 17 atoms per formula
unit (#6, 7).
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