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Characteristics and prospecting potential of the granitoid weathering crust-type
Zhonglinggang niobium deposit, Jinping County of Yunnan Province
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Nonferrous Geology Bureau, Kunming 650214, China)

Abstract: Niobium is one of the most important strategic scarce mineral resources in our country. In recent years, the Yunnan
Institute of Geological Survey has discovered alkaline granitoid weathering crust-type niobium orebodies during mineral exploration,
which is expected to lead to a breakthrough in niobium ore exploration in the future. In this paper, systematic geochemical studies
have been conducted on granitic bodies, and detailed field geological exploration and indoor microscopic studies have been carried
out to investigate the characteristics of orebodies and ore mineral compositions. The results show that the SiO, contents of these

granitoids average 72.95%; the Na,0+K,O values range from 8.82% to 10.13%, averaging 9.45%; the Na,O/K,O ratios are between
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0.69 and 0.91, averaging 0.82, with the contents of Nb ranging from 112x10"° to 170x10"°, Ta from 5.27x10 ° to 9.27x10" °, and

Nb/Ta ratios ranging from 14.99 to 22.39. The granitoids are enriched in high field strength elements (HFSEs) such as Nb, Ta, and

Th, as well as large ion lithophile elements (LILEs) like Rb, while depleted in Ba, Sr, and Ti. The formation of niobium ore is

primarily attributed to the fractional crystallization of alkaline granitoid magma and following weathering. While the gneissic

granitoid weathering crust-type niobium deposit was formed after the weathering of niobium-rich granitoids. The niobium-bearing

pyrochlore is an important component for the formation of high-grade niobium orebodies. Based on regional mineral resource survey

and comparative studies, this paper proposes that there is still great prospecting potential for revealing niobium polymetallic

orebodies in the area from Maandi to Dazhai towns in Jinping County.

Key words: niobium deposit; granitoid weathering crust; ore deposit geochemistry; prospecting potential; Jinping County
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Fig.2 Regional geological map of Zhonglinggang niobium deposit, Jinping County of Yunnan Province
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Fig. 4 Drill core photos (a) and photomicrographs (b) of gneissic monzogranite at Zhonglinggang deposit
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Fig. 6 Vertical zoning and grade change diagram of Zhonglinggang niobium deposit
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Table 1 Major and trace element geochemical analysis results of the bulk rock
v H g JC R &R (<1077
P i 5 SiO KO Na,O CaO MgO MnO ALO Fe,0 FeO TiO P,O
2 2 2 g n 23 23 5 2 2Ys
G0ZKO01YQ1 73.6 5.22 3.6 0.21 0.06 0.12 11.11 3.02 1.54 0.35 0.02
GO0ZKO8YQ1 71.74 5.31 4.82 0.65 0.08 0.15 11.89 3.04 1.94 0.39 0.04
S0ZK01YQ!I 72.3 5.25 4.52 0.47 0.05 0.14 11.24 2.92 2.52 0.34 0.03
S0ZK01YQ2  74.17 4.95 4.13 0.37 0.08 0.11 10.1 4.42 0.99 0.28 0.03
‘ JCR G R (x100) JCR TR (x1000)
B it 5 - n
Nb,O, H,0 H,0O Pb Zn Au Ba Co Cr Cu Ga
GOZKO01YQI  0.008 0.45 0.64 1.51 0.62 <0.05 316 1.59 16.6 49.5 29.8
GOZKO08YQI  0.012 0.12 0.11 0.56 0.25 <0.05 107 1.6 16.6 20.6 31.6
S0ZK01YQ!I 0.01 0.08 0.15 0.34 0.16 <0.05 62.1 1.62 15.1 16.8 322
S0ZK01YQ2  0.016 0.1 0.13 0.4 0.21 <0.05 506 3.38 16.6 19.2 29.1
v b g JC R &R (<100
P i 45 55 Li Nb Ni Rb Sc Sr Th Ta U v Zr
G0ZKO01YQ!I 16.6 170 4.45 130 3.16 23 22.2 9.27 4.42 46.2 900
G0ZK08YQI 17.2 112 4.58 137 3.07 20.9 14.3 7.47 2.06 44.8 452
S0ZK01YQ1 16.5 118 4.57 114 3.67 19.3 14.3 5.27 1.95 42.6 481
S0ZK01YQ2  43.6 129 6.3 142 6.07 543 153 7.32 1.63 46.3 631
oo JC R &R (<1077
P i 25 55 Ce Dy Er Eu Gd Ho La Lu Nd Pr Sm
GOZKO1YQI  408.3 10.59 5.1 0.619 14.12 1.842 61.17 0.78 80.41 22.34 15.83
GOZKO8YQ1  839.9 11.33  6.778  0.506 15.62 2.199 43.1 1.167  55.17 15.95 11.57
SO0ZKO1YQ1 5459 68.75  37.1 2.643 61.59 13.34 241.6 4451 2553 63.45 58.84
S0ZK01YQ2 441 29.5 17.4 1.28 30.8 5.94 186 2.38 176 495 31.5
. o JCE AR (<1009 RS (<1077
0 B Tb Tm Y Yb Hf Pt Pd
GOZKO1YQI  1.986 0.733 17.61 4.876 48.3 3.16 3.58
GOZKO8YQ1  1.934 1.093  30.55 7.79 244 3.33 4.49
S0ZK01YQ1 11.3 4997 3152 30.5 222 5.62 5.47
S0ZKO1YQ2  4.92 242 138 15.1 345 7.76 8.82
R it 2 %

WA TSREE $Ce | TY  ICelY A/NCK K,ONa,0 A/NK  Rb/Sr (La/Sm)y (Gd/Yb)y (La/Yb)y
GOZKO1YQ1 64632 588.67 57.65 10.21 0.93 1.45 0.96 5.65 2.43 2.34 8.46
GOZKO8YQ1 1044.66 96620 78.46  12.31 0.80 1.10 0.87 6.56 2.34 1.62 3.73
SO0ZK01YQLl 171496 1167.7 54723  2.13 0.80 1.16 0.86 591 2.58 1.63 5.34
SO0ZKO01YQ2 1131.74 885.28 246.46  3.59 0.79 1.20 0.83 2.62 3.71 1.65 8.30
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S (A 72.95%; MgO 5 1 0.05%~ 0.0.08%;
K,O &858, N 4.95%~5.31%, F-I{E N 5.18%;
ALO; & 10.1%~11.89%, “FI{H N 11.09%:; 47
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