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Appendix 1 Electron microprobe analysis ( %) of spinel in the Hegenshan podiform chromitite

4% M Ri
52 53 54 55 56 57 58 59 60 62 63 64

SiO, 0. 00 0.01 0. 00 0. 00 0.05 0.02 0.03 0. 00 0.06 0. 00 0.05 0.02

TiO, 0.14 0.18 0. 20 0. 26 0. 20 0.19 0.33 0.18 0.15 0.18 0. 26 0.16

Al O 28.59 28.50 28. 44 28.68 28. 66 28.69 28.77 28.78 28.47 28. 65 28.77 28.70

Cr;O; 41.11 40. 40 40. 60 40. 90 40.79 40. 80 40. 14 40. 77 39. 94 40. 17 40. 44 41.05

FeO 15.32 15. 36 15.29 15.29 15.17 15. 26 15. 38 15. 16 15.28 15. 23 15.17 15.16

MnO 0.16 0.22 0.33 0. 31 0.29 0.22 0. 25 0. 20 0.24 0.21 0.28 0.16

NiO 0.12 0.03 0.13 0.08 0.12 0. 10 0.16 0. 10 0.22 0. 14 0. 14 0.16
MgO 14. 40 14, 81 14. 67 14. 84 14,71 14.76 14,74 14.68 14.93 14.75 14. 84 14.98
CaO 0. 00 0.01 0. 00 0. 00 0.02 0.01 0.01 0.03 0.04 0.01 0.01 0.00

Na, O 0. 00 0.01 0. 00 0. 00 0. 00 0. 00 0.02 0. 00 0.03 0.03 0. 00 0. 00

K;O 0. 00 0.03 0. 00 0.00 0.01 0.00 0.01 0. 00 0. 00 0. 00 0.03 0. 00

S A 99. 83 99. 56 99. 66 100. 36 100. 03 100. 05 99. 84 99.91 99. 36 99. 36 99. 99 100. 39

PL 32 A4~ O JE - Sl v 5 A BA B 7 4
Si 0. 00 0. 00 0. 00 0. 00 0.01 0. 00 0.01 0. 00 0.01 0. 00 0.01 0. 00
Ti 0.03 0.03 0. 04 0.05 0. 04 0.03 0.06 0.03 0.03 0.03 0.05 0.03
Al 8.02 7.99 7.98 7.99 8.01 8.01 8. 04 8.05 7.99 8. 04 8.03 7.98
Cr 7.74 7.60 7.64 7.64 7.65 7.64 7.53 7.65 7.52 7.57 7.57 7.66
Fe?t 2.86 2.70 2.74 2.74 2.76 2.76 2.74 2.77 2.61 2.69 2.71 2.70
Fedt 0.19 0. 35 0. 31 0.28 0. 25 0.27 0. 31 0.24 0.43 0. 34 0. 29 0. 29
Mn 0.03 0.04 0.07 0. 06 0. 06 0.04 0. 05 0.04 0. 05 0. 04 0. 06 0.03
Ni 0.02 0.01 0.02 0.02 0.02 0.02 0.03 0.02 0. 04 0.03 0.03 0.03
Mg 5.11 5.25 5.21 5.23 5.20 5.21 5.21 5.19 5. 30 5.24 5. 24 5.27
Ca 0. 00 0. 00 0. 00 0. 00 0.01 0. 00 0.00 0.01 0.01 0. 00 0. 00 0.00
Na 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0. 00 0.01 0.01 0. 00 0. 00
K 0. 00 0.01 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0. 00
U ICHL 43 ()

Spinel 50. 29 50.12 50. 10 50. 21 50. 35 50. 32 50. 66 50. 51 50.13 50. 43 50. 53 50. 10
Chromite 48.51 47. 66 47.98 48.03 48.07 48.01 47.41 48. 00 47.18 47. 44 47.65 48. 07
Magnetite 1. 20 2.22 1.92 1.76 1.59 1. 67 1.93 1. 49 2.68 2.13 1.82 1.83

Cr# 49.10 48.74 48.92 48. 89 48. 84 48. 82 48. 35 48.73 48.48 48. 47 48.53 48. 97

Mg# 64.13 66. 04 65. 54 65. 60 65.37 65.41 65.51 65. 21 66. 96 66. 04 65. 87 66.13

414 W i ’

65 69 70 71 77 78 82 83 84 85 86 87

SiO, 0.03 0. 06 0.08 0.03 0. 00 0. 00 0.00 0. 00 0.03 0.25 0. 00 0.03

TiO, 0. 24 0.19 0. 20 0.17 0.18 0.16 0.19 0. 20 0.18 0.18 0.16 0.19

Al; O3 28.89 28.76 28. 64 28.71 28.00 28.45 28. 89 28.68 29.03 28.82 28. 81 28. 66

Cr; Oy 40. 16 40. 64 40. 23 40. 55 40. 46 40. 74 40. 41 40. 43 40.71 39. 54 40. 54 40. 61

FeO 15.21 14. 70 15. 16 15. 20 14. 95 15.55 14.99 15. 36 14. 69 14. 83 15.22 15. 15

MnO 0.18 0.17 0.18 0.16 0.14 0. 30 0. 26 0.27 0.24 0.17 0. 26 0. 26

NiO 0.10 0.12 0.14 0.07 0.05 0.23 0.11 0. 20 0.13 0.13 0.09 0.18
MgO 14. 91 14. 82 14.70 14.69 14. 54 14.53 14,71 14. 69 14.57 14.79 14. 80 14. 88
CaO 0.01 0.01 0.05 0.11 0. 06 0. 04 0. 00 0. 00 0. 00 0.09 0.01 0.00
Na; O 0. 04 0. 00 0.01 0. 00 0.01 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.01
K;O 0.02 0.01 0.02 0. 00 0.00 0. 00 0.00 0.01 0. 00 0. 00 0.02 0.01
payill 99.79 99. 48 99. 41 99. 69 98. 40 100. 00 99. 56 99. 84 99. 58 98. 81 99.91 99. 97
PL 32 A4~ O J5 - Sl h 5 A BA B 4
Si 0.01 0.01 0.02 0.01 0. 00 0. 00 0. 00 0. 00 0.01 0.06 0. 00 0.01
Ti 0. 04 0.03 0. 04 0.03 0.03 0.03 0.03 0. 04 0.03 0.03 0.03 0.03
Al 8.07 8. 06 8. 04 8. 04 7.96 7.97 8. 10 8.03 8. 14 8.12 8.05 8. 00
Cr 7.52 7.64 7.58 7.62 7.71 7.65 7. 60 7.59 7.66 7.47 7.60 7.61
Fe?t 2.68 2.73 2.74 2.76 2.74 2.77 2.74 2.74 2. 80 2.74 2.71 2.68
Fedt 0. 34 0. 20 0. 28 0. 26 0.27 0.32 0. 24 0. 31 0.12 0.23 0. 30 0.32
Mn 0.04 0.03 0. 04 0.03 0.03 0.06 0.05 0.05 0.05 0.03 0.05 0.05
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gMEk1
ys HpEe=s
65 69 70 71 77 78 82 83 84 85 86 87
Ni 0.02 0.02 0.03 0.01 0.01 0. 04 0.02 0. 04 0.02 0.02 0.02 0.03
Mg 5. 27 5.26 5. 22 5.21 5.23 5.15 5.22 5. 20 5.17 5. 27 5.23 5. 26
Ca 0. 00 0. 00 0.01 0.03 0.02 0.01 0. 00 0. 00 0. 00 0.02 0. 00 0. 00
Na 0.02 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
K 0.01 0. 00 0.01 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0. 00
W IGAL ST (%0)

Spinel 50. 65 50. 70 50. 57 50. 50 49.91 49.97 50. 83 50. 38 51.12 51.33 50.46 | 50.25
Chromite | 47.24 48.06 47.65 47.85 48. 39 48.00 47.69 47.65 48.09 47,24 47.64 | 47.76
Magnetite | 2. 11 1.25 1.78 1.65 1.70 2.02 1.48 1.97 0.78 1.42 1.90 1.99

Cr* 48.25 48. 66 48.51 48.65 49,22 49.00 48. 41 48. 60 48. 47 47.93 48.56 | 48.73

Mg*# 66. 30 65. 85 65. 61 65. 36 65.58 65. 04 65.52 65.53 64. 87 65. 80 65.84 | 66.20

g4 , &5

88 89 90 96 97 98 99 100 101 102 103 104

SiO, 0. 00 0. 00 0.01 0. 04 0.00 0.02 0. 04 0.03 0.03 0.02 0. 04 0.00

TiO, 0.22 0.16 0.18 0.17 0.17 0.21 0. 20 0.24 0.15 0.16 0.23 0.17

Al Os 29.05 28.93 29. 33 28.51 28. 60 28.76 28.70 28. 66 28.42 28.92 28.72 | 28.71

Cr; Oy 40.78 39. 86 40.08 40. 60 40.71 41.00 40. 62 40.55 40. 80 40. 64 40.64 | 40.55

FeO 14. 89 14.98 14,97 14.93 15.43 15. 22 15.17 15.03 15.09 14.91 14.93 | 15.53

MnO 0. 26 0. 26 0.21 0. 20 0. 26 0.16 0.25 0. 30 0.21 0.22 0.24 0. 26

NiO 0.14 0.13 0.15 0.12 0.14 0.21 0.13 0.14 0.22 0.17 0.05 0.16

MgO 14.72 14.78 14. 91 14. 85 14.82 14. 71 14.55 14. 96 14. 81 14. 91 14.92 | 14.93

CaO 0.01 0.02 0. 00 0.00 0.00 0.01 0. 00 0.01 0.00 0. 00 0.01 0.00

Na, O 0. 00 0. 04 0. 00 0.02 0. 04 0.05 0.02 0. 00 0.07 0. 00 0.03 0. 00

K;O 0.01 0. 00 0. 00 0.00 0. 00 0.00 0.01 0. 00 0.01 0.02 0. 00 0.02

S 100.08 | 99.16 99. 83 99.44 | 100.18 | 100.34 | 99.69 99.92 99. 81 99.98 99.82 | 100.34

PL 32 AN O JEF 2 B vfi 5 A9 PH B 1 %k
Si 0. 00 0. 00 0. 00 0.01 0. 00 0. 00 0.01 0.01 0.01 0. 00 0.01 0. 00
Ti 0. 04 0.03 0.03 0.03 0.03 0. 04 0. 04 0. 04 0.03 0.03 0. 04 0.03
Al 8.10 8.12 8.18 8.00 7.98 8.01 8.05 8.00 7.95 8.07 8.02 7.99
Cr 7.63 7.51 7.50 7.64 7.62 7.66 7.64 7.60 7.66 7.60 7.62 7.57
Fe?t 2.76 2.66 2.70 2.69 2. 69 2.74 2.78 2. 68 2.64 2. 68 2.69 2.68
Fedt 0.19 0.33 0. 26 0. 29 0.37 0.27 0.23 0. 30 0. 36 0.27 0.27 0. 39
Mn 0.05 0.05 0. 04 0. 04 0.05 0.03 0.05 0. 06 0.04 0. 04 0.05 0.05
Ni 0.03 0.02 0.03 0.02 0.03 0.04 0.02 0.03 0. 04 0.03 0.01 0.03
Mg 5.19 5.25 5. 26 5. 27 5.23 5.18 5.16 5. 28 5.24 5.26 5.27 5. 26
Ca 0. 00 0.01 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Na 0. 00 0.02 0. 00 0.01 0.02 0.02 0.01 0. 00 0.03 0. 00 0.01 0.00
K 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0. 00 0.01
IG5 (%)

Spinel 50. 89 50. 90 51.33 50. 22 49. 98 50. 25 50. 54 50. 33 49. 80 50. 61 50.43 | 50.10
Chromite | 47.92 47.05 47.06 47.98 47.72 48.06 47.99 47.77 47.96 47.71 47.87 | 47.47
Magnetite | 1. 19 2.05 1.61 1.80 2. 30 1.68 1.47 1.90 2.24 1.68 1.70 2.42

Cr* 48. 50 48.03 47.83 48. 86 48.85 48. 88 48.70 48.70 49. 06 48.53 48.70 | 48.65

Mg*# 65. 32 66. 39 66. 04 66. 24 66. 05 65. 42 64.95 66. 38 66. 53 66. 22 66.23 | 66.23

g4 5

105 106 107 111 112 113 126 127 138 139 145 146 266 272

SiO; 0.01 0. 00 0.03 0.05 0.01 0.01 0. 00 0.01 0.02 0. 00 0.02 0.01 0. 00 0. 00

TiO, 0.21 0.18 0. 20 0.17 0.22 0. 20 0.19 0.17 0.21 0.18 0. 25 0.17 0.15 0.22

Al Oy 28.71 | 28.62 | 28.85 | 26.56 | 26.31 | 25.98 | 26.31 | 25.94 | 28.53 | 28.26 | 29.02 | 29.24 | 27.50 |27.69

Cr; 0 40.73 | 40.30 | 40.56 | 43.61 | 43.55 | 43.38 | 42.52 | 43.38 | 39.97 | 40.98 | 40.81 | 40.72 | 40.65 | 40.36

FeO 15.12 | 15.28 | 15.24 | 13.96 | 13.77 | 14.00 | 13.82 | 13.84 | 14.39 | 13.79 | 14.13 | 14.22 | 15.08 | 15.26

MnO 0.30 | 0.25 | 0.31 | 0.21 | 0.19 | 0.18 | 0.21 | 0.18 | 0.23 | 0.21 | 0.17 | 0.20 | 0.23 | 0.20

NiO 0.17 | 0.08 | 0.16 | 0.22 | 0.23 | 0.17 | 0.16 | 0.23 | 0.17 | 0.28 | 0.27 | 0.17 | 0.17 | 0.25

MgO 14.92 | 15.26 | 14.85 | 15.56 | 15.37 | 15.16 | 15.34 | 14.91 | 15.19 | 15.32 | 15.29 | 15.66 | 15.50 | 15.49




SR O I
http://www. geojournals. cn/dzxb/ch/index. aspx 2021 4
ZpiR 1
414 HlP=Ses
105 106 107 111 112 113 126 127 138 139 145 146 266 272
CaO 0.02 0.01 0. 00 0. 00 0.02 0. 00 0. 00 0.02 0.01 0.02 0.01 0.03 0.03 0.08
Na, O 0.02 0.00 0.00 0.02 0.00 0. 00 0. 00 0. 04 0.02 0. 00 0. 00 0.03 0. 00 0. 00
K, O 0. 00 0. 00 0. 00 0.03 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.02 0. 00 0.02 0. 00
J=¥| 100. 20 99. 99 100. 20 | 100. 40 | 99.68 99. 07 98. 56 98.71 98. 74 99. 03 100. 00 | 100. 45 99.33 |99.54
DL 32 A4~ O J5 o Sl F 55 1 BA B 4

Si 0. 00 0. 00 0.01 0.01 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00

Ti 0. 04 0.03 0.04 0.03 0. 04 0. 04 0.03 0.03 0. 04 0.03 0. 04 0.03 0.03 0. 04

Al 8. 00 7.97 8. 04 7.42 7.41 7.37 7.48 7.39 8.03 7.94 8.07 8.07 7.72 7.75

Cr 7.61 7.53 7.58 8. 17 8.23 8. 26 8. 11 8. 29 7.55 7.73 7.62 7.54 7.65 7.58
Fe?t 2.67 2.59 2.72 2.42 2.48 2.53 2.44 2.53 2.53 2.48 2.57 2.46 2.42 2.44
Fe3t 0.32 0.43 0. 30 0. 34 0.28 0.29 0. 34 0.27 0. 34 0. 27 0.22 0.33 0.58 0.59

Mn 0.06 0.05 0.06 0.04 0. 04 0. 04 0.04 0. 04 0.05 0.04 0.03 0. 04 0.05 0. 04

Ni 0.03 0.02 0.03 0. 04 0. 04 0.03 0.03 0. 04 0.03 0.05 0.05 0.03 0.03 0.05

Mg 5.26 5.38 5.23 5.50 5. 48 5. 44 5.52 5.38 5.41 5.45 5.38 5.47 5. 50 5.49

Ca 0.01 0. 00 0. 00 0. 00 0.01 0. 00 0. 00 0.01 0. 00 0.01 0. 00 0.01 0.01 0.02

Na 0.01 0. 00 0. 00 0.01 0. 00 0. 00 0. 00 0.02 0.01 0. 00 0. 00 0.01 0. 00 0. 00

K 0. 00 0. 00 0. 00 0.01 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0. 00 0.01 0. 00

i TCHL 43 (V)

Spinel 50. 20 50.03 50.51 46. 56 46. 57 46. 30 46. 95 46. 35 50. 44 49, 84 50.75 50.63 48.39 |48.70
Chromite 47.78 47. 26 47.63 51.28 51.71 51. 86 50. 90 51.99 47. 41 48. 49 47. 87 47. 30 47.98 |47.61
Magnetite 2.02 2.72 1. 86 2.15 1.73 1. 83 2.16 1. 66 2.15 1. 67 1.38 2.08 3.63 3.69

Cr# 48.76 48.58 48. 54 52.41 52.62 52.83 52.02 52. 87 48. 45 49. 31 48. 54 48. 30 49.79 |49.44

Mg# 66. 35 67.52 65. 83 69.41 68. 86 68.29 69. 30 67.97 68.12 68. 68 67.68 69.02 69.42 | 69.18

414 WA

280 284 285 297 ‘ 298 299 300 301
EEe)

SiO, 0. 00 0.01 0.07 2.93 0. 00 0.05 0.02 0. 00

TiO, 0.23 0. 24 0. 20 0. 26 0. 27 0. 24 0.21 0. 14

Al; O3 25.46 25. 45 25. 37 24. 06 25.05 25.04 24.99 24. 65

Cr; Oy 43.13 43.75 44.18 40. 90 44. 32 44. 00 43. 94 44. 67

FeO 13.55 13. 66 13. 86 12. 94 13.79 13. 87 13.15 13. 64

MnO 0.19 0.22 0. 20 0.17 0. 31 0.18 0.18 0.18

NiO 0.12 0.15 0.18 0.19 0. 22 0.17 0.23 0. 25
MgO 15. 84 15. 96 15. 98 13.87 16.01 16. 01 16. 20 16. 44
CaO 0. 00 0. 00 0. 00 3.43 0. 00 0. 00 0.01 0.01
Na, O 0.01 0.03 0. 00 0. 04 0. 00 0. 00 0. 00 0.02
K,O 0.01 0. 00 0. 00 0.01 0.01 0. 00 0. 00 0. 00
LN 98. 54 99. 46 100. 05 98. 80 99. 98 99. 56 98. 94 100. 00
PL 32 A~ O JE - Sl v 50 BH B 7 4
Si 0. 00 0. 00 0.02 0.71 0. 00 0.01 0. 00 0. 00
Ti 0. 04 0. 04 0. 04 0.05 0. 05 0. 04 0. 04 0.03
Al 7.24 7.17 7.12 6. 85 7.04 7.06 7.08 6.92
Cr 8.22 8. 27 8.32 7.81 8. 36 8. 33 8.35 8. 41
Fe?™ 2.27 2.25 2. 30 2.61 2. 24 2.27 2.15 2.08
Fedt 0. 46 0. 48 0. 46 0. 00 0.51 0. 50 0.49 0.63
Mn 0. 04 0. 04 0. 04 0.03 0. 06 0. 04 0. 04 0. 04
Ni 0.02 0.03 0.03 0. 04 0. 04 0.03 0. 04 0. 05
Mg 5.70 5.69 5. 67 4.99 5. 69 5.71 5. 80 5. 84
Ca 0. 00 0. 00 0. 00 0. 89 0. 00 0. 00 0. 00 0. 00
Na 0. 00 0.01 0. 00 0.02 0. 00 0. 00 0. 00 0.01
K 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
W IGAL ST (%)

Spinel 45. 44 45. 05 44. 80 46. 72 44. 27 44. 45 44. 47 43. 35
Chromite 51. 64 51.95 52.33 53.28 52.54 52. 39 52. 46 52.69
Magnetite 2.91 3. 00 2.87 0. 00 3.18 3.16 3.07 3. 96

Cr# 53.19 53. 56 53. 88 53.28 54. 27 54.10 54.12 54. 87

Mg*# 71.51 71.63 71.12 65. 65 71.73 71.53 72.93 73.69
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Appendix 2 Electron microprobe analysis (%) of olivine inclusions in the Hegenshan podiform chromitite

414 , Wi -
9 10 28 30 31 114 115 116 117 118 119
SiO, 42. 39 42.19 42. 89 42. 67 42.95 42. 96 42.93 42.58 42. 68 42.58 42. 81
TiO, 0. 00 0. 00 0. 00 0.06 0. 04 0. 00 0. 00 0.01 0.02 0.09 0.02
Al, O 0. 00 0. 00 0. 00 0.01 0. 00 0.01 0. 00 0.05 0. 00 0.03 0.01
Cr; Og 0.59 0.68 0. 66 0. 50 0.28 0.39 0.31 0. 24 0.19 0.18 0. 15
FeO 4.23 4. 24 3.78 4. 14 4. 00 4. 10 4. 29 4.43 4. 33 4. 46 4. 33
MnO 0. 04 0.03 0. 09 0. 10 0.08 0.13 0.07 0. 06 0.11 0.11 0.07
NiO 0.74 0.59 0. 65 0.74 0.71 0.74 0.70 0. 65 0.73 0.62 0.65
MgO 52.68 52.16 52.05 51. 85 51.99 52.53 52.28 52.23 51. 90 52.37 52.21
CaO 0. 04 0. 04 0.02 0.02 0. 00 0.01 0.03 0. 05 0.02 0. 00 0. 04
Na, O 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0. 00 0. 00 0. 00 0.03 0. 00
K,O 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.02 0.01 0. 00
Js¥:il 100. 71 99. 94 100. 14 100. 09 100. 05 100. 88 100. 62 100. 29 100. 01 100. 48 100. 29
Ph 4 A~ O JEF b 3 E 53 10 BH 5 1 5K
Si 1.01 1.02 1.03 1.03 1.03 1.02 1.03 1.02 1. 03 1.02 1. 03
Ti 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Al 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Cr 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0. 00 0. 00 0. 00 0. 00
Fezt 0.08 0.09 0.08 0.08 0.08 0.08 0.09 0.09 0.09 0.09 0.09
Fedt 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Mn 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Ni 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Mg 1. 88 1. 87 1. 87 1. 86 1. 86 1. 87 1. 87 1. 87 1. 86 1. 87 1. 87
Ca 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Na 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
K 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Fo 95. 69 95. 64 96. 09 95.71 95. 86 95. 81 95. 60 95. 46 95.53 95. 44 95. 56
a P
120 121 122 123 124 125 130 131 132 162 168
SiO, 42. 64 42.53 42. 89 43.08 42. 79 42.55 42.92 42. 34 42.10 43. 56 42.76
TiO, 0.02 0.02 0. 00 0. 00 0.08 0. 00 0. 04 0.02 0.05 0. 00 0. 06
Al; O 0.01 0.01 0. 06 0. 04 0. 00 0. 00 0.01 0.02 0. 00 0.01 0.01
Cr, 03 0. 20 0. 25 0.21 0.19 0. 36 0. 47 0.48 0.55 0. 65 0. 35 0. 37
FeO 4.45 4. 00 4. 34 4.18 3.92 4.02 3.68 3.63 4.08 3.19 3.27
MnO 0. 06 0.08 0. 06 0. 04 0.10 0.07 0.12 0. 06 0. 05 0. 06 0.05
NiO 0.58 0.78 0. 62 0.72 0.70 0.76 0.77 0.77 0. 85 0. 85 0. 84
MgO 51. 96 52.43 52. 36 52.68 52.74 52.97 52.06 52.76 52. 83 52.37 53.19
CaO 0.05 0. 04 0. 06 0.03 0.02 0. 00 0.01 0. 00 0.01 0.02 0.01
Na, O 0. 00 0. 00 0. 00 0. 00 0.02 0. 00 0. 00 0. 00 0.02 0. 00 0.03
K,O 0. 00 0. 00 0.01 0. 00 0.02 0. 00 0. 00 0. 00 0. 00 0.01 0.01
Jagiil 99. 97 100. 14 100. 61 100. 96 100. 73 100. 84 100. 10 100. 15 100. 65 100. 44 100. 62
Ph 4 A4S O JRF Ry 350 B 5 5
Si 1.03 1.02 1.03 1.03 1.02 1.01 1.03 1.01 1.01 1. 04 1.02
Ti 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Al 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Cr 0. 00 0. 00 0. 00 0. 00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Fe2t 0.09 0.08 0.09 0.08 0.08 0.08 0.07 0.07 0.08 0.06 0.07
Fedt 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Mn 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Ni 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02
Mg 1. 87 1. 88 1. 87 1. 87 1. 88 1. 88 1. 87 1. 89 1. 88 1. 87 1. 89
Ca 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Na 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
K 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Fo 95.42 95. 90 95. 56 95.74 96. 00 95.92 96. 19 96. 28 95. 85 96. 70 96. 67
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172 175 281 282 283 286 287 288 289 290

SiO; 42.54 42.57 42.43 39.23 39. 95 42.51 42. 40 42. 17 42. 25 41. 83
TiO, 0. 00 0. 00 0. 00 0.09 0. 00 0.03 0. 00 0.02 0.06 0. 00
Al O3 0. 04 0.03 0. 00 1. 69 2.38 0.03 0. 00 0. 00 0.06 0.09
Cr, 03 0.79 0.63 0. 37 0.39 0.39 0. 60 0.39 0. 37 0.39 0.53
FeO 3.18 3.99 4.08 4.17 3.92 3.99 4.19 4. 24 4. 31 4. 04
MnO 0. 05 0.11 0. 06 0.12 0.07 0.08 0.08 0. 04 0.03 0.11
NiO 0.94 0. 68 0.71 0.70 0.77 0. 68 0.70 0.59 0.58 0.68
MgO 52. 96 52.77 53. 60 50. 60 51. 46 53. 46 54.11 53.56 53. 90 53. 84
CaO 0. 00 0. 04 0.01 0.07 0.07 0.01 0.03 0. 00 0.02 0. 00
Na, O 0. 04 0.01 0. 00 0.02 0. 00 0. 00 0. 00 0.03 0. 00 0. 00
K;O 0.01 0.02 0. 00 0.01 0. 00 0. 00 0. 00 0. 00 0. 00 0.01

A 100. 56 100. 85 101. 25 97.10 99.01 101. 39 101. 89 101. 03 101. 60 101. 13

DL 4 A O JFUF Ry 5 e 1530 0 PH S 7 8%

Si 1. 02 1. 01 1. 00 0.97 0.97 1.01 1. 00 1. 00 1. 00 0.99
Ti 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Al 0. 00 0. 00 0. 00 0. 05 0.07 0. 00 0. 00 0. 00 0. 00 0. 00
Cr 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Fe?t 0. 06 0.08 0.08 0.09 0.08 0.08 0.08 0.08 0.09 0.07
Fel ™ 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.01
Mn 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Ni 0.02 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01
Mg 1. 88 1. 88 1. 89 1. 87 1. 86 1. 89 1. 90 1. 89 1. 90 1. 90
Ca 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Na 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
K 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Fo 96. 74 95. 93 95.91 95. 62 95. 90 95.98 95. 84 95.75 95.71 96. 26

. Fo=100X Mg/(Mg+Fe? "),
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Appendix 3 Electron microprobe analysis ( %) of pyroxene inclusions in the Hegenshan podiform chromitite
RTHEATI 1S
M5y .
44 45 141 142 143 144 147 148 149 150 151
SiO; 59.09 59. 31 58.98 58. 27 58. 40 57.94 58.59 58. 69 58. 74 58. 33 58. 71
TiO; 0. 10 0.13 0. 04 0.01 0.15 0. 05 0. 05 0.08 0. 04 0.11 0. 09
Al O3 1.17 1. 10 1.12 1.13 1.22 1.27 1.22 1. 19 1. 16 1. 24 1. 17
Cr; O3 0. 70 0. 82 0.79 0.73 0.72 0. 90 0. 86 0.73 0. 74 0.78 0. 81
FeO 4.27 4.19 3.70 3.75 3.68 3.32 3.74 3.76 3. 94 3.67 3.76
MnO 0.09 0.15 0. 10 0.11 0.10 0.14 0.13 0.10 0. 14 0.11 0.15
NiO 0. 14 0.03 0. 09 0.17 0.14 0. 14 0.12 0.12 0.15 0.12 0. 06
MgO 34.87 35.13 35.71 35. 84 35.93 36.52 35.83 35. 80 35. 60 35.68 35. 81
CaO 0. 49 0. 36 0. 37 0.41 0.32 0. 26 0. 31 0. 34 0. 44 0.42 0. 39
Na, O 0. 00 0.03 0.01 0. 00 0. 01 0. 06 0.01 0. 04 0. 03 0.03 0.01
KO 0. 00 0.01 0. 00 0. 00 0.01 0. 00 0. 00 0.01 0. 00 0.01 0.02
S Al 100. 92 101. 25 100. 92 100. 41 100. 68 100. 59 100. 85 100. 87 100. 98 100. 49 100. 99
PL 6 A~ O J5 -k Jk v 1 500 B 5
Si 2.00 2.00 1. 99 1. 98 1.98 1. 96 1. 98 1.98 1. 98 1. 98 1. 98
Ti 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
AV 0. 04 0. 04 0.03 0.02 0.03 0.01 0.03 0.03 0.03 0.03 0.03
A1V 0. 00 0.00 0.01 0.02 0.02 0. 04 0.02 0.02 0.02 0.02 0.02
Cr 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Fe?™ 0.12 0.12 0. 10 0.11 0. 10 0. 09 0.11 0. 11 0.11 0. 10 0.11
Fed! 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Mn 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Ni 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Mg 1.76 1. 76 1. 80 1. 81 1. 81 1. 84 1. 81 1. 80 1.79 1. 80 1. 80
Ca 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.01
Na 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
K 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Mg 93.57 93.73 94.51 94. 46 94. 57 95.15 94. 47 94. 44 94. 16 94. 55 94. 44
WL 5 ()
En 92.57 92. 88 93.71 93.58 93. 86 94. 49 93.74 93.69 93.18 93. 64 93. 54
Fs 6. 49 6. 44 5. 60 5. 66 5.54 5.02 5. 68 5.67 5.99 5.57 5. 73
Wo 0. 93 0.68 0. 70 0.77 0. 60 0.48 0.58 0. 64 0. 83 0.79 0.73
414 BT AT R
152 153 154 184 185 186 187 201 205 206 208
Si0, 59. 14 57. 34 58. 84 59. 39 59. 31 59.50 58. 80 59.03 59. 36 59.12 59.07
TiO, 0.12 0.11 0. 10 0. 10 0. 10 0. 16 0. 10 0. 06 0.11 0.07 0.09
Aly O3 1.29 1. 30 1.27 1. 06 0.82 0.91 0.77 1.08 1.02 1. 32 1. 35
Cr; Oy 0.79 0.72 0. 80 1.23 1. 09 0.99 1. 10 0. 96 1. 05 1. 04 1. 10
FeO 3.96 3.43 3. 88 4.17 3.88 4. 05 3. 97 4.22 4.02 4.01 3.32
MnO 0.12 0.13 0. 15 0. 14 0.13 0. 10 0.13 0.09 0.13 0.16 0.17
NiO 0.12 0.15 0.12 0. 08 0.12 0. 07 0.11 0.08 0. 09 0.02 0.10
MgO 35.42 36. 40 35.18 35.59 35.77 35.62 35. 89 34. 83 35.22 35. 27 35.22
CaO 0.42 0. 27 0. 44 0. 29 0. 25 0. 27 0. 09 0. 37 0.41 0. 36 0.42
Na, O 0.01 0.02 0. 00 0.07 0.02 0. 04 0.01 0.03 0.02 0.03 0. 04
K;O 0. 00 0.02 0. 00 0.02 0. 00 0. 04 0.01 0. 00 0. 01 0.03 0. 00
Al 101. 39 99. 88 100. 77 102. 14 101. 49 101. 75 100. 98 100. 75 101. 45 101. 43 100. 89
LA 6 A~ O 5 hy S ol TS A P80 50
Si 1. 99 1. 96 1. 99 1. 99 1.99 1. 99 1. 99 2.00 2.00 1. 99 1. 99
Ti 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
AV 0. 04 .01 0. 04 0.03 0.03 0. 03 0.02 0. 04 0. 04 0. 04 0. 05
A1V 0.01 0. 04 0.01 0.01 0.01 0.01 0.01 0. 00 0. 00 0.01 0.01
Cr 0.02 .02 0.02 0.03 0.03 0. 03 0.03 0.03 0. 03 0.03 0. 03
Fe? ™ 0.11 .09 0.11 0.12 0.11 0.11 0.11 0.12 0.11 0.11 0.09
Fed! 0. 00 0.01 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00




SR O I
http://www. geojournals. cn/dzxb/ch/index. aspx 2021 4¢
SRR 3
g4 B A S5
152 153 154 184 185 186 187 201 205 206 208
Mn 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Ni 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Mg 1.78 1. 85 1.77 1.77 1.79 1.78 1. 81 1.76 1.77 1.77 1.77
Ca 0.02 0.01 0.02 0.01 0.01 0.01 0. 00 0.01 0.01 0.01 0.02
Na 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
K 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Mg*# 94. 10 95.58 94. 17 93. 83 94. 26 94. 00 94. 16 93. 64 93.98 94.01 94. 98
ST 443 (6)
En 93.18 94. 32 93.17 93.13 93. 64 93. 39 93.82 92. 85 93.07 93. 14 93.97
Fs 6.02 5.18 5.99 6.33 5. 89 6. 10 6.01 6. 45 6. 15 6.18 5.23
Wo 0.79 0. 50 0. 84 0.55 0.47 0.51 0.17 0.71 0.78 0. 68 0. 81
RT3
25y - -
209 212 213 214 215 238 244 245 250 257
SiO, 59. 14 58.12 59. 06 58. 47 58. 80 58.57 58. 55 58. 35 56. 95 58.02
TiO, 0.13 0.14 0.08 0. 10 0. 05 0.11 0. 10 0.15 0. 82 0.12
Al; O3 1. 31 1.92 1.92 1. 87 1. 86 1. 27 1. 00 1. 23 2.49 1.13
Cry O3 1.16 0. 82 0.72 0. 86 0.72 1. 14 0.95 1. 26 1.13 0.71
FeO 3.82 4.19 3. 84 3.70 3.91 3. 90 4. 39 4.25 3.68 4.23
MnO 0.11 0.18 0.07 0.07 0.13 0.15 0.08 0.16 0.15 0.12
NiO 0.15 0. 10 0.13 0.05 0.13 0. 15 0.13 0.13 0.15 0.02
MgO 35.68 34. 51 34. 85 34.74 34.71 36. 56 36. 67 36. 46 33.90 35. 65
CaO 0.39 0.49 0.42 0. 36 0. 36 0. 10 0. 26 0.23 0. 55 0. 81
Na, O 0. 00 0.03 0.02 0.02 0.01 0.08 0.05 0. 04 0. 70 0.06
K,O 0.01 0.02 0.02 0.01 0. 00 0. 00 0.02 0. 00 0.03 0. 00
Js¥iil 101. 89 100. 52 101. 13 100. 25 100. 68 102. 04 102. 20 102. 26 100. 53 100. 86
PL6 A~ O Ji 7 Ry i ol 1153 114 BH B 15K
Si 1. 98 1. 97 1. 99 1. 98 1. 99 1. 96 1. 96 1. 96 1. 94 1.97
Ti 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.02 0. 00
AIVT 0.03 0. 05 0.06 0. 06 0.06 0.01 0. 00 0. 00 0. 04 0.01
AV 0.02 0.03 0.01 0.02 0.01 0. 04 0. 04 0. 04 0. 06 0.03
Cr 0.03 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.02
Fe?t 0.11 0.12 0.11 0. 10 0.11 0.11 0.11 0.12 0. 10 0.12
Fedt 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0. 00 0. 00 0. 00
Mn 0. 00 0.01 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Ni 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Mg 1.78 1.75 1.75 1.76 1.75 1. 83 1. 83 1.82 1.72 1. 80
Ca 0.01 0.02 0.02 0.01 0.01 0. 00 0.01 0.01 0.02 0.03
Na 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0. 00 0. 00 0. 05 0. 00
K 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Mg 94. 34 93.62 94. 18 94. 36 94. 06 94. 35 94. 37 94. 01 94. 26 93.76
i TG4 4T (20D
En 93.49 92. 48 93. 32 93. 60 93. 22 93.97 93. 15 93. 25 93.02 92.18
Fs 5.78 6.57 5. 87 5.70 6.09 5. 84 6. 37 6.33 5. 90 6.31
Wo 0.73 0. 94 0. 81 0.70 0. 69 0.18 0.47 0.42 1.08 1.51
44 BRI
1 2 3 4 5 6 7 11 12 13 14
SiO, 53.77 54.01 54. 44 54. 81 54.27 53.91 54. 54 54. 31 53. 96 54.02 54.49
TiO, 0. 20 0.18 0. 15 0.17 0.17 0.15 0. 10 0.12 0. 36 0. 25 0.21
Al; O3 2. 86 2.76 2.69 2.56 2.63 2.74 2.52 2. 84 2.69 2. 87 2.90
Cry 05 1. 55 1.51 1. 40 1. 69 1.79 1. 59 1.73 1. 81 1.77 1.78 1.61
FeO 1. 66 1. 50 1.61 1. 87 1. 83 1. 85 1. 84 1. 68 1. 49 1.67 1. 90
MnO 0.08 0. 05 0. 04 0.01 0. 06 0.08 0.09 0.08 0. 00 0.01 0.08
NiO 0. 00 0. 00 0. 00 0.06 0.11 0. 00 0. 00 0. 00 0. 04 0. 00 0.03
MgO 15. 87 15. 88 15.79 16. 32 16. 30 16. 35 16. 48 15. 85 15. 83 15. 68 15.78




