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Abstract: The Shihuiyao Nb-Ta-Rb polymetallic deposit is a large rare metal deposit that was recently found in Xilinhot
City, Inner Mongolia, China. By electronic microprobe ( EMP) and X-ray fluorescence spectrometry ( XRF) analyses on
minerals and whole rock compositions of ores, with discussion on the geological characteristics and controlling factors as
well as genesis of the deposit, the following results can be demonstrated: 1) The ores of this deposit belong to alkaline
granite type series. 2) The Nb-Ta minerals in the ores mainly include manganocolumbite, columbite-tantalite, columbite-
manganotantalite, wodginite and microlite. 3) This deposit may be an integrated product of crystallization of granitic magma

in early stage and hydrothermal metasomatic interaction later, of which the latter is the main metallogenic stage of Nb, Ta
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and Rb; 4) The Nb-Ta-Rb mineraling genesis and enrichment patterns show that the mineralization is closely related to the
albitization and greisenization of granite. The ore bodies mainly occur in altered granites, strictly controlled by NE-trending
structures in distribution. Therefore, the albitized and greisenized granites are direct indicators for the prospecting of these
metals. In addition, the areas where the Early Yanshanian granites outcrop are probably prospective targets for the rare
metals. 5) The basic idea for Nb-Ta-Rb prospecting in Shihuiyao area is to seek for the uplift and the shallow parts of the
small albitized granite rock mass emplaced in later stage around the main granite bodies.

Key words: granitic Nb-Ta-Rb deposit; ore controlling factor; deposit genesis; Inner Mongolia
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1
Fig. 1 Regional geological and structural sketch map

1— ( aeolian sand) ;2— ( fine sand and sandy clay) ;3— ( Manketouebo fm.) ;4— ( 2nd mem. of
Talimulangou fm.) ;5— ( Linxi fm.) ;6— ( volcanic rock of Dashizhai fm.) ;7— ( Middle Jurassic granite) ;8—

( Middle Jurassic porphyritic granite) ;9— ( Late Permian granodiorite) ; 10— ( Late Permian diorite) ;
11— ( Late Permian bojite) ;12— ( dynamic fracture zone and serial number) ;13— ( greisenization) ;14—

( albitization) ;15— ( surveyed conformity and intrusion border) ;16— (' lithofacies boundary) ;17—
( surveyed normal fault and serial number) ;18— ( strike-slip fault) ;19— ( attitude of rock formation) ;20— ( syncline) ;21—
( anticline) ;22— ( orefield)
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Table1l Chemical compositions of minerals analyzed by electron microprobe

Na,0O MgO ALO; Si0, K0 CaO Sn0, WO, V,0; Zn0O
1 RZ-5-7-3 0 0 0.003 0.115 0 0.054 0.032 0.33 0 0.022
2 RZ-5-8-1.1 0 0 0.014 0.073 0 0.053 0 0.53 0.039 0.095
3 RZ-5-8-5 0 0 0.005 0.116 0 0.028 0 0.42 0 0.042
4 RZ-5-8-6.1 0 0 0 0.148 0.01 0.045 0 0.62 0 0.045
16 RZ-5-2-4 0 0 0.005 0.244 0 0 0.002 0.93 0.087 0
17 RZ-1-3A-4 0 0 0.001 0.195 0 0 0.019 1.5 0 0
20 RZ-5-8-6.2 0 0 0 0.249 0 0 0.376 3.08 0.007 0
21 RZ-5-8-4.2 0 0 0 0.321 0 0 0.256 2.35 0 0
24 RZ-5-2-1 0 0 0 0.193 0 0 0.129 0.84 0.065 0
26 RZ-5-2-2.1 0 0 0.004 0.17 0 0 0.043 0.93 0 0
27 RZ-5-5F-4.2 0 0 0.015 0.18 0 0 0.064 2.02 0 0
29 RZ-5-5A-32 0 0 0 0.257 0.01 0 0.021 3.93 0 0
30 RZ-5-5F-3 4.339 0 0 0.358 0 10.065 0.79 2.32 0.037 0
31 RZ-5-5F-4 0 0 0.004 0.53 0 0.047 9.319 3.71 0.029 0
32 RZ-5-5E-5 0.148 0 28.34 47.45 9.9 0 0 0 0.066 0.015
33 RZ-5-5E-2 0.12 0 29.95 48.2 9.51 0.013 0 0 0 0.048
34 RZ-5-5E-4 0.162 0 28.48 46.46 9.9 0 0 0 0 0.066
35 RZ-5-5E-3 0.087 0 28.53 49.03 9.99 0 0 0 0.117 0.081
39 RZ-5-5C-4 0 0 0 0 0 0.007 0.097 755 0 0.062
40 RZ-5-5A-5 0.01 0 0 0 0 0 0 75.2 0 0
42 RZ-5-5A-2 0 0.01 0 0 0.02 0 0.096 76.1 0.028 0
43 RZ-5-5C-2.2 0 0 0 0 0.01 0.001 0.025 67.3 0 0
52 RZ-5-7-2 0 0.05 0.002 0.582 0 0.364 96.43 0.05 0 0.117
59 RZ-5-4B-4 0 0.05 0 0.657 0 0.41 97.57 0.21 0 0
60 RZ-5-4B-3 0.05 0.1 0.004 0.589 0 0.373 95.56 0.04 0 0
62 RZ-1-1B-1 0 0.09 0 0.642 0 0.417 97.84 0.43 0.134 0
101 RZ-5-5F-2.2 0 0 0 0 0 0.057 0.062 483 0.007 0
102 RZ-5-4A-5 3.922 0.02 0 0 0.07 0 0 0.08 0 66.35
103 RZ-5-6-5 0.041 0 0 0.026 0 0 0.016 0 0.44 0.143
105 RZ-5-6-1 0.038 2.55 0.401 0.952 0.11 0 0 0 0.246 0.093
106 RZ-5-6-2 0.024 0.12 0 0 0 0 0 0.01 0.332 0.093
109 RZ-1-3A-3 0 0.05 0 0.02 0 0 0 0.05 0.304 0
110 RZ-5-6-3 0.014 0.12 0.019 0.043 0.01 0 0 0 0.27 0.19
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1 Continued)

FeO MnO Cr,0;4 TiO, Nb,0s Ta,05 P,0s PbO NiO

1 RZ-5-7-3 0.828 18.322 0 0.21 65.42 15.96 0 0.434 0 101.73
2 RZ-5-8-1.1 0.731 17.605 0 0.21 64.95 16.4 0 0.434 0 101.13
3 RZ-5-8-5 0.507 18.593 0.07 0.12 64.02 16.11 0 0.51 0 100.54
4 RZ-5-8-6.1 0.691 18.102 0 0.27 62.55 17.63 0 0.395 0 100.5
16 RZ-5-2-4 9.773 8.276 0 0.56 48.59 32.01 0 0.324 0 100.81
17 RZ-1-3A-4 12.02 5.4 0.05 0.63 42.15 37.82 0 0.341 0 100.12
20 RZ-5-8-6.2 13.09 4.163 0.01 0.3 25.86 53.88 0 0.174 0 101.18
21 RZ-5-8-4.2 12.73 4.294 0 0.27 25.62 53.58 0 0.204 0 99.616
24 RZ-5-2-1 3.88 13.527 0 0.62 50.43 29.72 0 0.242 0 99.644
26 RZ-5-2-2.1 2415 13.703 0.03 0.82 49.74 31.08 0 0.34 0 99.287
27  RZ-5-5F-42 7.673 9.779 0.09 0.32 44.1 35.63 0 0.31 0 100.18
29  RZ-5-5A-32 1.555 14.621 0 0.31 22.87 55.84 0 0.183 0 99.598
30 RZ-5-5F-3 0.091 0.141 0.08 0 21.8 59.06 0 0.188 0 99.267
31 RZ-5-5F-4 4472 6.051 0 0.05 20.92 53.98 0 0.528 0 99.642
32 RZ-5-5E-5 7.616 0.771 0 0 0.015 0 0 0.015 0.01 94.349
33 RZ-5-5E-2 6.587 0.684 0 0 0.012 0 0 0.004 0 95.129
34 RZ-5-5E-4 7.292 0.686 0.03 0.02 0.002 0 0.006 0.026 0 93.138
35 RZ-5-5E-3 6.468 0.927 0 0.08 0 0 0 0.024 0.02 95.358
39 RZ-5-5C-4 6.137 18.481 0.06 0 0.307 0.093 0 0.049 0.09 100.84
40 RZ-5-5A-5 6.5 18.003 0 0.01 0.288 0.023 0 0.038 0 100.08
42 RZ-5-5A-2 7.789 16.477 0 0.03 0.261 0 0 0.009 0.02 100.8
43 RZ-5-5C-22 5.562 12.587 0.09 0.22 0.242 0.082 0 13.85 0.02 100.01
52 RZ-5-7-2 0.364 0.003 0 0.11 0.884 0.849 0 0 0 99.819
59 RZ-5-4B-4 0.188 0 0 0.01 0.33 0.266 0 0.009 0.01 99.709
60 RZ-5-4B-3 0.653 0.095 0.03 0.09 0.324 2.083 0 0 0 99.983
62 RZ-1-1B-1 0.089 0.016 0.02 0.18 0.252 0.185 0 0 0.03 100.32
101  RZ-5-5F-22 0.01 0.069 0 0.07 0.059 0 0.004 50.66 0.03 99.331
102 RZ-5-4A-5 9.419 0.241 0 0.21 0.029 0 0 0.082 0.02 80.439
103 RZ-5-6-5 88.6 0 0.28 0 0.037 0 0.018 0.004 0 89.602
105 RZ-5-6-1 53.73 0.317 0.03 414 0.047 0 0.028 0.029 0 99.95
106 RZ-5-6-2 45.89 2232 0.04 51.2 0.04 0 0 0.026 0 99.969
109 RZ-1-3A-3 47.21 0.983 0 51.7 0 0 0 0 0 100.29
110 RZ-5-6-3 50.57 2.785 0.02 459 0 0 0.004 0.021 0 99.983
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Na,0 MgO  ALO;  SiO, K,0 Ca0 Rb,O Cs,0 FeO MnO Cr,O; TiO, Nb)Os

114 7-SHY5-1-1 0.2 21.1 45363 9.498 0.045 0.861 12.152 1.875 0.096 0 91.239

121 7-SHY5-1-3 0.244 20.717 45.084 8903 0.093 0.808 12.508 2.049 0.138 0.012 90.669

124 8-SHY5-2-9 0.341 22.544 42341 9.407 0.016 0.7 14.294 2.057 0 0.059 91.759

125 8-SHY5-2-7 0.301 22.601 41.609 9.556 0 0.687 14.543 2.254 0 0.059 91.611

126 9-SHY04-218-12 0.154 21.773 41.385 9.647 0.023 0.656 17.817 1.298 0.049 0.037 93.433

127 9-SHY04-218-11 0.192 21.58 40.066 9.401 0.011 0.642 19.071 1.396 0 0.129 93.243

128 9-SHY04-218-10 0.146 21.245 40.72 9.532 0.009 0.63 17.855 1.264 0.012 0.129 92.31

129 D1-1Mus 0.27 0.07 2220 46.37 1043 0.04 - - 13.56  1.81 - 94.74

130 D1-2Mus 0.26 - 21.82 4732 10.04 0.01 0.29 0.05 1297 1.88 - 94.63

131 D2-1Mus 0.25 0.02 21.78 47.72 10.20 - 0.26 0.06 1141 341 - 95.10

132 D2-1Mus 0.20 0.01 2023 5195 1050 0.18 0.24 - 9.36 2.54 - 95.21

155 6a-SHY5-4-1-2 0.487 17.601 65.543 15.605 0.016 0.505 0 0 0 0.019 99.812

156 6a-SHY5-4-2-3 0.395 17.636 65.104 15.881 0.001 0.387 0 0 0 0.008 99.418

158 6a-SHY5-4-1-3 0.285 17.73 6549 15.944 0 0.361 0 0.014 0.031 0.002 99.857

160  10a-shy5-3-2-3 0.3 17.879 64.848 15.746 0.004 0.342 0 0 0 0.03 99.165

183 D1-1P1 11.67 - 18.71 68.35 0.15 0.06 - - 0.04 - 0.03 99.01

184 D3-1P1 11.41 - 1890 68.65 0.19 0.15 - - 0.10 0.06 - 99.46

185 D5-1P1 11.60 - 18.92 68.81 0.15 0.09 - - 0.09 0.01 - 99.68

186 D7-1PI 12.57 - 18.87 67.97 0.05 0.13 - - 0.01 - 0.03 99.62

189 D4-1Gao 0.18 0.24 3747 47.01 - 0.14 - - 0.61 0.04 - 85.69

190 6a-SHY5-4-2-7 0 0.016 99.695 0.004 0.003 0.003 0 0.021 0 0 99.761
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Fig. 2 Geological sketch map of No. V rock mass
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Table2 Chemical compositions of the ore
Si0, ALO, Fe,0; Ca0 MgO K0 Na,0 Ti0, P05 FeO MnO S
HQS5 72.28 15.38 1.03 0.46 0.13 3.58 4.28 0.016 0.016 0.85 0.19 0.004
HQ6 71.26 15.64 1.03 0.4 0.084 3.32 4.56 0.012 0.013 0.78 0.22 0.004
BRBO1 75.96 10.76 0.94 0.058 0.068 4.09 1.08 0.017 0.007 3.63 0.782
BRBO02 74.22 14.17 0.74 0.233 0.061 3.38 3.6 0.0006 0.01 1.55 0.304
H,0* Cl F B WO, Sn Ta,0Os Nb,Os Rb,O Li,O Cs,0 BeO
HQS5 0.79 0.014 4200 2.6 24.19 80.6 121 101 1691 949 30.5 15.6
HO6 1.3 0.012 6425 43 29.44 141 87.7 78.3 1716 1368 50.3 118
BRBO1 71.32 205.9 101.52 5325 13808 232.18 1246
BRB02 118.2 123.4 140.3 2171 3216 65.92 16.32
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