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Abstract: The newly discovered Xianghe crystalline graphite deposit is located in the Qinling-Da-
bie orogenic belt, hosted in Neoarchean-Paleoproterozoic Douling Group Xianghe gneiss. 33 crys-
talline graphite ore bodies have been circumcribed here and the mineral content is preliminarily es-
timated to be a massive scale. This paper discussed the genesis of the deposit and summarized the
prospecting criteria on the basis of the metallogenic background., Geological features of the ore
deposit, geochemistry of mineral deposits and geochemistry characteristics, and the occurrence
state and characteristics of ore mineral. Research shows that the ore-bearing rock is graphite-
bearing plagioclase gneiss. The Carbon sources of the graphite deposit are derived from organic
matter. Comprehensive studies of the Xianghe crystalline graphite deposit show that the genetic
type of the deposit is regional metamorphic-type graphite deposit, and it has a later distinctive hy-

drothermal and tectothermal transformation.
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Fig. 1 Geological sketch map of the east Qinling area (Modified from LIU,et al. ,2017)
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Tab. 1 The characteristics of the major orebodies in Xianghe Crystalline graphite deposit
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Fig. 3 Macroscopic characteristics of the crystalline graphite orebody and veins
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Tab. 2 X - ray diffraction (XRD) analysis results of the Xianghe crystalline graphite ore( %)

o | i =m0 ZEA A Ak BEA BB N Wa BB WM e ean nk
1] 37.3 4.4 \ 12.6 \ \ 2.5 \ 0.9 \ \ \ \ 42.3
2 | 377 80 213  16.8 \ 2.0 \ \ \ 0.3 \ 0.3 \ 32.7
3 | 39.5 1L5 \ 7.4 1.4 6.3 \ \ \ \ \ \ \ 33.9
4 | 455 107 \ 9.1 4.6 0.6 1.0 \ \ \ \ \ \ 28.5
5 | 324 5.3 \ 0.1 13.0 0.5 0.5 0.3 \ \ 1.0 3.0 1.4 32.5
6 16.3 2.0 \ 41.7 \ \ 1.1 0.8 \ \ \ \ \ 38. 1
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Fig. 4 Macro features of the crystalline graphite ore
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Tab. 3 EDS analysis results of the Xianghe crystalline graphite ore( %)
R F S C O Al Si K Fe Na
1 47.49 38. 69 1. 65 10. 27 0.33 0. 81 0.77
2 67.22 24. 89 1. 66 4.55 0. 39 1.29 0. 00
3 55.77 31.68 2.92 6. 70 0.72 2. 20 0. 00
4 55.00 31.51 2.53 8.72 1. 05 1.18 0. 00
5 68.93 24.53 1. 11 4. 34 0.22 0. 60 0.27
6 51. 11 37.03 1. 98 7.87 0. 49 0. 83 0. 70
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Fig. 6 TEM images for crystalline graphite samples
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Tab. 4 Statistical results of wafer degree in crystalline graphite ore
WA i g% (mm) I 55 B0 M55 B %) M5 B0
K& B <0. 001 0.1 / 0.5
0. 045~0.001(~325 H) 40. 8 4.6 97.3
0.075~0.045(200~325 H) 50.7 28 1.9
i i
0.147~0.075(100~200 H) 8 49.5 0.3
0.287~0.147(50~100 H) 0.41 17.9 /
2 W A Ay ] A O R T <2 4 7 T A I
x5 BRABTVAIETEIWMER(%)
Tab.5 Major elements data of the Xianghe crystalline graphite ore( %)
75 SiO, Al; O3  TFey 04 MgO CaO Na, O K,O P05 MnO TiO, Bede i [RElEM A/CNK
1 69.78 12. 40 1. 30 0.02 0.09 6.53 0.34 0. 05 0.02 0.78 9.14 6.97 1. 10
2 63.19 14.51 3.04 1.71 0. 25 2.41 3. 60 0.03 0.07 1.49 9.94 5.98 1.75
3 61. 14 10. 14 2.09 1.08 0.03 0.01 1.97 0.01 0. 04 0.71 23.23 10. 70 4. 60
4 58.67 14. 57 3.57 1.02 0.09 1.76 1. 50 0. 04 0.03 0. 82 18. 06 11. 85 3. 11
5 60. 71 11. 74 7.15 0.83 0.07 1. 60 2.54 0. 05 0.03 0.74 14. 65 7.14 2.13
S (E 62.70 12. 67 3.43 0.93 0.11 2. 46 1. 99 0. 04 0. 04 0.91 15. 00 8.53 2.54
TR A O A Tl = O = #F 58 B 4 Hr il il s .
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Fig. 7 (a)Si- (al+fm)-(c+alk) (After SIMONEN A,1953 )and (b)Zr/TiO, — Ni diagram(After WINCHESTER
J A, etal., 1980) of the Xianghe crystalline graphite ore
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Tab. 6 Trace element analyses and parmeters of the Xianghe crystalline graphite ore

4 bl 45 X107
e
Sc Ti \% Cr Ga Sr Zr Ba Rb Te U Co
1 10. 6 4067 539 128 13. 4 37.1 162 111 36 0.10 4. 65 2.18
2 25.4 9423 840 174 20. 6 80. 1 261 859 112 0. 38 11.0 2.58
3 16. 1 4 621 1690 387 13. 4 50. 2 138 994 108 0. 31 5. 65 3. 41
4 21.3 4 356 1628 395 18. 8 51.6 160 839 107 0. 34 6. 56 6. 64
5 20. 8 3625 1630 337 17.0 39.4 217 509 78.9 0.17 8.73 18. 6
S (E 18. 8 5218 1265 284 16. 6 51. 6 187 662 88. 3 0. 26 7.32 6.68
B g ROX10H (A
P
Ni Nb Cs Hi Ta Th Se Sr/Ba Rb/Sr V/Cr V/(V+ND
1 21.8 17.5 0. 48 4. 10 1. 19 5.96 5.92 0. 33 0.97 4.21 0. 96
2 30. 2 25.0 1.74 4.12 1.21 5. 34 0.92 0.09 1. 40 4. 83 0. 97
3 40. 5 13.0 1.54 3.58 1.13 6. 82 2.11 0. 05 2.15 4. 37 0. 98
4 74.3 18.8 2.07 4.29 1. 20 7.94 3.99 0. 06 2.07 4.12 0. 96
) 146 16.1 2.42 5. 65 1. 24 7.46 7.43 0.08 2.00 4. 84 0.92
SEH 62.5 18.0 1. 65 4. 35 1. 19 6. 70 4.07 0.12 1.72 4.47 0. 96

T R B S % Tl = O = W5 i e At i s
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Fig. 8 (a)Primitive mantle-normalized trace element spider diagrams and(b) chondrite-normalized trace element

spider diagrams of the Xianghe crystalline graphite ore (chondrite normalization date after SUN, et al. ,1989)
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Tab. 7 REE analyses and parmeters of the Xianghe crystalline graphite ore
. S W 4 ROX109
A2
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y
1 26. 4 57.5 6. 90 26.9 5.53 1. 45 5.51 0. 94 5. 20 1. 28 3.57 0.58 3.78 0.58 33.7
2 14. 6 29.1 3.51 12. 6 2.91 1. 04 2.93 0.58 3. 46 0. 88 2.35 0. 45 2.99 0. 44 23.1
3 20. 1 39.5 5.51 21.6 1. 56 1. 30 4.58 0. 81 4. 34 1. 06 2. 86 0. 44 2. 81 0.42 26.6
4 29.5 60.9 7.50 29.2 5.95 1.75 6. 34 1. 10 6.12 1. 48 3.77 0.61 3.66 0. 54 37.6
5 35.7 74.8 9.05 34.6 7.14 1. 89 7.52 1. 26 7.00 1. 67 4.47 0.72 4.70 0.73 44. 6
- {H 25.26 52.36  6.49 24.98 5.22 1.49 5.38 0. 94 5.22 1. 27 3. 40 0.56 3.59 0. 54 33.12
Mol ot ® OR O Z
e
SREE LREE HREE LREE/HREE Lax/Yby SEu 5Ce
1 146. 12 124. 68 21. 44 5.82 5.01 0.79 1.02
2 77.84 63.76 14. 08 4.53 3.50 1.08 0. 96
3 109. 89 92.57 17.32 5.34 5.13 0. 86 0. 90
4 158. 42 134. 80 23.62 5.71 5.78 0. 87 0.98
5 191. 25 163. 18 28.07 5. 81 5.45 0.78 0.99
P 136. 70 115. 80 20. 91 5. 44 4.97 0.88 0.97
e A A A% Tl = O = BRS843R 0
1000 P r—T——T—TTT T T T T T T T T T3 1000 P
: ; - Thmik
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Fig. 9 Chondrite-normalized REE diagram of the

Xianghe crystalline graphite ore (Chondrite

normalization date after SUN, et al. ,1989)
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Fig. 11 Metallogenic model of the Xianghe

crystalline graphite deposit
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