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Skarn mineral characteristics of the Gaerqiong Cu-Au deposit in Bangong
Co-Nujiang River suture zone, Tibet
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Abstract : Located in western Bangong Co-Nujiang River metallogenic belt, the Gaergiong Cu-Au deposit is a
skam (porphyry) deposit whose exploration has achieved significant breakthrough in recent years. The skams in
the Gaergiong ore district are typical calcareous skam, and the skarn minerals include mainly garnet, pyroxene,
wollastonite, epidote, chlorite, idocrase, and sillimanite. Electron microprobe analyses suggest that garnet com-
prises mainly andradite and grossular, pyroxene is mainly composed of diopside, and chlorite includes ferrichlo-

rite and ferromanganese chlorite. The compositional section of gamet shows that mineral components vary with
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the change of garnet ring, suggesting that the skarns in the mining area were not formed in a completely closed
equilibrium environment and the hydrothermal fluids had the multi-stage feature in the form ation process of the
deposit. The skarns in the Gaergiong deposit have developed good zonation, characterized by zoning of garnet-
diopside phase—>diopside-w ollastonite phase—>w ollastonite-epidote-chlorite phase, accompanied by some mineral-
ization combinations from the depth of the rock mass to the shallow part near the surrounding rocks. A ccording
to the result of Fe* /Fe’" calculating ratios, the Gaerqiong deposit was formed in a relatively oxidizing environ-
ment, and the calculations of Mn/Fe ratios show that the Gaerqgiong ore district has certain potential in search
for molybdenum ore bodies.

Key words : Gaerqiong ; skarn ; mineralogical characteristics ; Tibet ; geological significance
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Table 1 Characteristics of skarn samples in the Gaerqiong copper-gold deposit
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Fig. 3 Photograph of skarn minerals and ores in the Gaerqiong deposit
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a—zonation of gamet, ZK2013-79. 6; a’chemical composition of zonal garnet, ZK2013-79. 6; b—zonation of garnet, ZK2013-88. 9; c—granular
diopside ZK2013-80. 7; d—granular chbrite, ZK2013-91. 35; e—association of diopside, wollastonite and garnet, ZK2013-82. 6; {—gamet re-
placed by epidote GPD1-70; g—veined molybdernite in diorite, ZK2021-419. 1; Grt—gamet; Wo—wollastonite; Di—diopside; Ep—epidote;
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Table 2 Electron microprobe analyses of representative garnets from the Gaerqiong deposit
Na,0 MgO ALO, Si0, K0 Ca0 Tio, MnO TFeO Total
GEPD1-50 0.07 0.09 9. 84 37.10 0.01 35.17 0.27 0.51 16. 32 99. 39
GEPD1-50 0.03 0.08 3.67 36.23 — 33.73 0.01 0.23 24. 68 98. 67
GEPD1-50 0.12 — 7.79 36. 39 — 34.97 0.02 0.27 19. 61 99. 17
GEPD1-110 0.12 0. 09 — 35.51 — 34. 62 0.01 0.29 29. 19 99. 85
GEPD1-124 0.07 0. 26 17.57 40. 33 — 34.85 0.43 0.19 5.63 99. 32
GEPD1-124 0. 14 0. 20 1899 40. 25 — 34.70 0. 65 0. 10 4.72 99. 76
GE2013-79. 6 0.41 0.11 0.13 35.25 — 33.72 — 0. 36 29.15 99.13
GE2013-79. 6 0. 05 — 4.97 36. 40 — 34. 46 0. 05 0. 46 23.48 99. 87
GE2013-79. 6 0.19 0. 04 0. 69 35.45 0.01 34. 10 — 0.34 28.37 99. 19
GE2013-79. 6 0.01 0. 04 3.36 36. 31 — 34.15 — 0.31 25.20 99. 38
GE2013-79. 6 0.25 0.13 0.07 35.78 0.03 33. 40 — 0. 30 28.91 98. 88
GE2013-79. 6 0.22 0.01 5. 86 36. 81 — 34.91 — 0. 36 22.11 100. 28
GE2013-79. 6 0.16 0.13 0.03 35.31 0.02 33.53 — 0.53 29. 81 99. 52
GE2013-79. 6 0.17 0.01 6. 84 37.05 — 34.97 — 0.51 20. 40 99. 97
GE2013-79. 6 0.09 0. 16 0. 04 35.17 — 33.94 0. 00 0. 44 29. 32 99. 16
GE2021-142. 38 0. 08 0.27 16. 56 37.79 0.01 35.84 0.37 0.28 7.41 98. 61
GE2021-146. 28 0.11 0. 41 0. 10 39.18 0. 00 34.51 — 0. 25 25.29 99. 86
GE2021-146. 28 0. 15 0.12 6. 47 40. 39 — 34. 48 — 0. 20 17.76 99. 56
GE2021-146. 28 0. 05 0. 46 1.49 39. 86 — 34.38 0. 05 0.43 22.61 99. 34
GE2021-150.7 0.12 0. 05 22.59 37.36 — 23.65 — 0. 05 12.91 96. 72
Table 3 Ion proportions and members of representative gamets from the Gaerqiong deposit
Si Ti Al Fe ' Fe?™ Mn Mg Ca And Pyr Spe Gwo
GEPD1-50 2.9537 0.0162 0.9233 1.0866 0.0000 0.0344 0.0107 3.0002 53.53 0. 35 1.13 44.99
GEPD1-50 2.9742 0.0006 0.3551 1.6617 0.0326 0.0160 0.0098 2.9668  82.39 0.32 0.53 15. 67
GEPD1-50 2.9358 0.0012 0.7407 1.3013 0.0218 0.0185 0.0000 3.0228 63.73 0. 00 0. 60 34.96
GEPDI-110 2.9362 0.0006 0.0000 2.0185 0.0000 0.0203 0.0111 3.0672 97.72 0. 36 0. 66 1.27
GEPD1-124  3.0772 0.0247 1.5800 0.3521 0.0072 0.0123 0.0296 2.8491 18.22 1.02 0.42  80.09
GEPDI1-124 3.0541 0.0371 1.6983 0.2409 0.0586 0.0064 0.0226 2.8211 12. 42 0.78 0.22 84. 56
GE2013-79.6  2.9404 0.0000 0.0128 2.0269 0.0067 0.0254 0.0137 3.0138 97.37 0. 45 0. 83 2.13
GE2013-79.6  2.9465 0.0030 0.4742 1.5595 0.0301 0.0315 0.0000 2.9888  76.68 0. 00 1. 03 21.3
GE2013-79.6  2.9421 0.0000 0.0675 1.9691 0.0000 0.0239 0.0050 3.0322 96.49 0.16 0.78 2.57
GE2013-79. 6 2.965 0.0000 0.3234 1.7000 0.0209 0.0214 0.0049 2.9878 84.02 0.16 0.71 14. 43
GE2013-79.6  2.9785 0.0000 0.0069 2.0075 0.0052 0.0212 0.0161 2.9790 96.66 0.53 0.7 2.06
GE2013-79.6  2.9573 0.0000 0.5549 1.4736 0.0119 0.0245 0.0012 3.0051 72.65 0. 04 0. 81 26. 12
GE2013-79.6  2.9331 0.0000 0.0029 2.0417 0.0293 0.0373 0.0161 2.9843 94.75 0.52 1.22 2.55
GE2013-79.6 2.9700 0.0000 0.6462 1.3676 0.0000 0.0346 0.0012 3.0035 67.5 0. 04 1. 14 31.33
GE2013-79.6  2.9274 0.0000 0.0039 2.0410 0.0000 0.0310 0.0199 3.0269 96.23 0. 65 1.01 2.12
GE2021-142.38 2.9495 0.0217 1.5233 0.4837 0.0000 0.0185 0.0314 2.9972 23.81 1. 03 0.61 74.55
GE2021-146.28 3.1755 0.0000 0.0096 1.7142 0.0000 0.0172 0.0495 2.9968 83.93 1. 62 0. 56 13. 89
GE2021-146.28 3.1931 0.0000 0.6028 1.1742 0.0000 0.0134 0.0141 2.9207 59.74 0.48 0. 45 39.32
GE2021-146.28 3.2171 0.0030 0.1417 1.5262 0.0000 0.0294 0.0554 2.9731 74.86 1. 81 0. 96 22.36
GE2021-150.7 2.9708 0.0000 2.1171 0.0000 0.8585 0.0034 0.0059 2.0150 36.24 0.19 0.11 63. 45
ALO; )
Al1203 , FeO s .
C 3a). , 0.1~1mm

2.2.2
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4 R (we %) 2.2.3
Table4 Electron microprdbe analyses (wg/ %) and members of
pyroxenes and wollastonite from the Gaerqiong deposit

GEPDI- GEPD1- GE2013- GE2013- GE2013- GE2013-

124 124 79.6  79.6  79.6  79.6 ' ’
Na,0 0.20 0.46 0.32 0.27 0.21 0.32 ’ d ’ -
MgO 0.10  0.02 — 14.10  17.48  12.99 ¢ 3D, (95,
ALO, 2.33 0.0l 0.06 0.14 0.11 0.03
Si0, 51.45 52.40 50.25 52.80 53.32 52.45
K0 = - ol & - 0.06 C e (Ps 0. 19 ~0. 30
Ca0 44.53  46.53 49.28 25.77 25.87 25.41
Ti0, — — — 0.16 - 0. 09 ) (Daw es and Evans, 1991; Ferreira et al.,
MnO 0.11 — 0.29 1. 60 0. 11 0. 85 1998 ),
TFeO 0.18 0.20 0.22 .47 1.85  8.25
Total  98.89 99.61 100.51 100.30 98.95 100.46 .
Si 1.9875 2.0243 1.9551 1.9688 1.9693 1.9712
AICIV)  0.0125 0.0000 0.0000 0.0045 0.0000 0.0025
AICVD  0.0936 0.0005 0.0000 0.0000 0.0000 0.0000 , , . >
Ti 0.0000 0.0000 0.0000 0.0045 0.0000 0.0025 s .
Fe&t  0.0000 0.0000 0.1717 0.0994 0.1066 0.1149
Fet  0.0059 0.0065 0.0000 0.0698 0.0000 0.1419 ’ ’
Mn  0.0036 0.0000 0.0096 0.0505 0.0034 0.027 1 - s H
Mg  0.0058 0.0012 0.0000 0.7838 0.9624 0.7278 — , ¢ 3d).
Ca 1.8431 1.9259 2.0544 1.0296 1.0237 1.0232 C 5.
Na  0.0150 0.0345 0.0241 0.0195 0.0150 0.0233
K 0.0000 0.0000 0.0050 0.0000 0.0000 0.0029 ¢ 4d), 4 Mg/ (Mg
Wo 98.39 97.86 98.05 50.16 49.67 49.71 +Fe) 0. 14.0. 25.0. 96.0.97, .
En 0.31  0.06 0.00 38.19 46.69 35.36
Fs 0.51  0.33 0.79 10.70 2.91 13.79 (Zang and Fyfe,
. 1995). ., Mg.Fe ,
5 . (wg %)

Table 5 Electron microprdbe analyses (wg/ %) and members of epidote and chlorite from the Gaerqiong deposit

GEPDI-70 GEPD 175 GEPDI-80 GEPDI-93 GEPD 1-95 GEPDI-100 GEPDI-110
Si02 36.96 37. 66 38. 12 27. 41 33. 60 34.55 28. 12
Ti0, 0. 00 0.05 0.56 - 0. 00 0.14 0.01
ALO3 21.97 23.13 16. 19 13. 11 17. 54 13.71 31.87
TFeO 13.15 12.40 8. 94 39. 67 29. 65 2.55 1.66
MnO 0.15 0. 62 0.15 0. 09 0.24 0.14 -
MgO - 0.08 0.16 3.52 5.46 34.72 27.25
Ca0 23.56 23.19 36.20 2.20 1.72 0. 06 0.24
Nax0 1. 11 0. 09 0.12 0.12 - 0.18 0.18
K,0 - 0.04 - 1.39 0.13 0.03 0.03
Total 96. 88 97.25 100. 44 87.51 88. 19 86. 06 89. 36
Si 5.6595 5.688 8 5.7512 5.2599 5.798 6 5.3759 4.1711
ALY 2.340'5 2.3112 2.248 8 2.740 1 2.201 4 2.5142 3.8289
AV 1.624 4 1.806 7 0.6299 0.224 8 1.366 1 0.000 0 1.742'5
Ti 0.0000 0. 005 7 0. 063 6 0.000 0 0.000 0 0.016 4 0.001 1
Feit 0.4772 0.736 4 0.2365 0.000 0 0.568 1 0.000 0 0.000 0
Fet 1.206 8 0.830 1 0.8915 6. 366 4 3.7113 0.3318 0.2059
Mn 0.0195 0.079 3 0.0192 0.014 6 0.035 1 0.0185 0.000 0
Mg 0.0000 0.0180 0.0360 1.007 0 1. 404 7 8.0537 6.0257
Ca 3. 865 4 3.7533 5.8517 0.4523 0.3180 0.0100 0.038 1
Na 0.3295 0. 026 4 0.035 1 0. 044 6 0.000 0 0.054 3 0.0518
K 0.0000 0.007 7 0.000 0 0.340 3 0.028 6 0. 006 0 0. 005 7
Ps 0. 120 353 0. 178 830 0. 082 169

o Pe= Fedt/LFedt AL, )s T

et al
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