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Fig.1 Location and simplified geological map of the Hongguandu bauxite deposit in Chongging
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Fig.2  Columnar correlation of the ore-bearing rock series of the Hongguandu bauxite deposit in Chongqing
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Table 1 Major and accessory element contents in the Hongguandu bauxite deposit in Chongqing
A/S | Si0, |AL0;|Fe,0,]| K,0 | TiO, |  MnO V|G | C | N | Ga|Rb| Z | Th| U
TCO01-3HF1 0.86 [44.24|37.98| 1.37 | 0.17 | 2.05 0 293 | 200 |5.07 |45.3 126.5|5.17 | 602 |26.6 | 4.67
TCO01-5HF1 3.07 [19.82|60.87| 0.9 | 0.16 | 2.9 0 234 | 256 [1.08 | 13 |56.1| 4.2 | 796 |35.4| 10
TCO01-6HF1 69.71] 1.1 |76.68|3.36 | 0.03 | 3.22 0 430 | 163 | 0.28 | 3.52 1 33.6 | 0.58 | 1020 | 24.4 | 12.5
TCO017HF1 88.16] 0.9 |79.34|0.75 [ 0.03 | 4.46 0 341 | 160 | 0.1 |3.01 {29.4|0.39 | 1470 | 23.2 | 14.3
TCO01-8HF1 37.6412.12 | 79.8 | 1.12 [ 0.09 | 2.28 0 505 | 209 | 0.16 | 2.38 | 45.7 | 2.14 | 744 | 32.4|10.9
TCO01-9HF1 6.03 [11.45(69.05] 1.23 | 0.63 | 2.31 0 397 | 193 |0.71 | 10.6 | 37.8 | 16.2 | 719 | 35.5| 10.1
TCO0141HF1 1.49 |132.86|48.87| 1.15 | 0.35 | 2.43 0 234 | 208 |1.23123.3| 50 |10.1| 490 |39.5|7.59
TCO44-4 HF 1.06 {26.92(28.53|23.18| 2.9 |0.48 0.06 141.1| 144 |105.1]105.5[18.92(99.93|163.1|22.37|23.55
TCO44-157 0.63 [41.225.96(12.29|5.43 | 1.24 0.03 162 | 148 [39.6 | 196 |36.7 | 233 | 208 |28.5|6.13
TCO44-3HF1 4.05 [14.17|57.38| 8.3 [ 1.62 | 2.91 0.01 213 | 371 |7.01 | 29.3 | 66.4 | 41.4 | 769 |46.9 | 7.78
TCO44-6HF1 2.22 122.12149.06| 4.52 | 2.48 | 7.56 0.01 538 | 780 | 13.8 | 20 155 | 58.7 | 2140 | 126 | 22.3
TCO44-7HF1 1.92 |121.78|41.88]9.04 | 1.36 | 3.63 0.03 546 | 788 |7.37 |10.6 | 115 | 32 | 1140 | 136 | 15.9
TCO44-8HF 0.71 [34.26|24.22|21.35]5.29 | 1.1 0.03 335.81270.4(23.39| 55.4 |33.75| 184 |300.8|28.23|13.66
TCO44-9HF 0.45(5.022.25|0.76 | 0.44 | 0.09 0.11 54.16(34.52| 2.65 |21.33| 2.41 |19.62(25.26| 2.48 | 5.59
TCO46-1 HF1 0.28 [42.61(12.05|5.99 | 2.68 | 0.61 0.09 83.2|73.7|16.4| 39 |16.8| 131 | 107 |15.7|2.11
TCO464 HF 0.7 [3.392.36 | 0.87 [ 0.34 | 0.08 0.13 18.63(18.73| 10.2 {26.93| 3.37 |14.25|34.44| 3.87 | 0.99
TCO462HF 1.37 |24.99(34.22110.08 | 0.67 | 0.37 0.47 69.46(52.94|313.2(580.431.65(32.97|144.3|11.16| 9.3
TCO46-3HF 0.7 [36.12]25.21|12.55| 4.81 | 0.96 0.04 208 [140.2199.18|252.6(44.58177.3| 382 [35.56| 9.06
TCO46-4HF1 0.68 [41.36|28.01|11.22| 6.36 | 1.41 0.01 194 | 220 |41.5| 138 [43.2 | 204 | 412 | 33.1|5.57
TCO46-5HF1 1.35 |24.1 |132.55/9.98 | 1.19 | 2.25 0.03 217 | 259 [35.190.8 | 54 |35.8 | 468 |46.5|6.54
TCO46-6HF1 1.49 |25.01|37.38| 8.4 | 1.63 | 5.08 0.02 449 | 559 19.09 |9.66 | 113 | 46.4 | 1590 [ 91.9 | 13.4
TCO46-7HF1 0.87 [34.78130.23|13.99| 4.47 | 5.62 0.01 366 | 447 | 8.84|7.69|80.9 | 135 | 1780 | &4 14
TCO474HF 0.22 {69.0115.28|5.67 | 3.53 | 0.71 0.07 83.45(73.19(20.84(58.17(18.43 |145.9(238.5(17.14| 3.28
TCO473HF 0.82 39.14|32.01|12.59| 6.72 | 1.92 0 430 |261.9{1.28 |21.3938.95|161.5|567.3(35.76| 6.87
TCO474HF 0.87 [43.07|37.48|2.42 | 6.06 | 2.56 | <0.0015 [329.4|339.4|0.84 [26.06(54.04 |166.4(896.9(43.03| 7.71
TCO47-6HF 0.95 [ 41.1(39.24| 1.16 | 5.27 | 3.05 | <0.0015 |410.8|233.1|1.04 |11.03 |64.08 [132.6|707.6|44.54|20.39
TCO477HF1 0.82 [41.87|34.29| 1.77 | 6.16 | 1.74 0 414.8(271.8|14.57| 64.1 | 35.9 |227.6|580.8 [33.31|12.24
TCO477HE2 0.6 [41.06(24.49(12.78| 6.15 | 1.46 0.01 257.3(151.2| 0.43 | 9.22 {52.04|163.4| 441 |29.81(17.97
TCO481HF 0.17 [16.34|2.72 | 3.37 | 0.6 |0.18 0.33 22.5|18.7|5.89 | 14.2 | 3.72 | 27.1 | 35.8 | 5.05 | 1.41
TCO482HF 0.66 [43.98|28.93| 4.5 | 6.8 | 1.34 0.01 240 | 194 14 129.9|50.5| 232 | 248 | 29.6 | 4.46
TCO48-3HF 0.81 [26.62|21.47|34.75| 3.67 | 0.96 0.01 185 | 197 |24.8 | 62.8 |24.5| 9 | 257 |22.9|7.25
TCO48-4HF 0.83 [43.31136.04| 2.1 [6.04 | 2.11 0 239 | 242 |4.77 |40.1 |47.4| 192 | 641 |38.8|8.34
TCO48-5SHF 0.88 [43.26|38.22|0.94 | 1.68 | 2.44 0 242 | 227 |3.23 |34.4 | 42.7|55.8 | 772 |46.3 | 11.1
TCO48-6HF 1.03 | 38.9{40.14| 1.44 | 0.48 | 2.6 0 208 | 197 |4.75(35.4 | 44 |14.2| 598 |46.2 | 13.8
TCO48-7HF 1.56 |30.54|47.69|2.04 | 0.77 | 2.67 0.02 264 | 238 [42.8 | 124 | 67.7 | 20.3 | 710 |44.1|16.7
TCO48-8HF 1.04 |38.88(40.46| 1.23 | 1.32 | 2.36 0 208 | 236 |5.27 | 47.1(56.7|39.6 | 629 |47.3 | 16.5
TCOS0-4 HF 0.28 | 61.1 [17.09]3.58 | 4.43 | 0.84 0.04 105 | 85.9(16.3 |44.9 | 22.8 | 179 | 149 [20.8 | 2.41
TCO502HF 0.56 [ 6.01 | 3.37 | 5.41 {0.74 | 0.13 0.23 27.1 | 17.5| 16 40 | 5.7 |37.334.5|5.84|2.51
TCO50-3HF 0.73 145.34|33.21| 1.59 | 8.45 | 2.03 0 276 | 337 |1.19]13.230.6 | 205 | 517 |21.6 | 7.97
TCOS04HF 0.79 |35.1]27.7 {19.46| 6.8 | 1.9 0 286 | 279 | 1.93 | 12.3 |42.7 | 149 | 578 | 45.8 | 8.29
TCO50-5HF 0.8 [43.92(35.35|1.17 | 8.04 | 3.31 0 378 | 376 | 0.2 |5.94|61.1| 212 | 1260 | 66.4 | 11.2
TCO50-6HF 0.78 [44.38|34.52| 1.68 | 7.88 | 2.87 | <0.0015 | 308 | 231 | 0.4 [4.99| 65 | 212 | 801 |59.4|15.6
TCOS07HF 0.78 |44.88(34.86| 1.39 | 8.16 | 2.65 | <0.0015 | 309 | 218 | 0.51 | 11.9 | 63.1 | 237 | 674 |50.8 | 15
:Si0,+ Al, 05 Fe, 04 TiO, 102 Ga +Zr Crv V. Ni \Rb. Co-Th.U 10
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Fig.3 Scatter diagrams for the element gallium and other elements in the ore-bearing rock series
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Table 2 Correlation coefficients for some elements in the ore-bearing rock series
A/S | ALO; | Fe,05 | TiO, % Cr Co Ni Ga Rb Zr Th U
A/S 1 0.731 . 186 0.207 0.272 0. 211 0.186 | 0.226 | 0.227 | 0.392 0. 275 . 245 0. 145
Al, 05 1 -0.453 0.343 0. 458 0.009 | 0.354 | 0.366 | 0.0313 | 0.659 0. 345 0. 054 0.301
Fe, 0, 1 9. 187 .18 0. 082 0. 355 0.273 0. 055 0. 151 0. 153 0.031 0. 267
TiO, 1 0. 656 0.727 0.289 | 0.419 0.791 0.278 0.967 0.733 0.703
AY 1 0.632 0.374 | 0.482 0.593 -0.238 | 0.6784 | 0.623 0. 603
Cr 1 0.147 | 0.273 0. 892 0. 086 0.709 0.928 0. 466
Co 0. 965 0.028 | 0.144 0.266 | 0.077 | 0.157
Ni 1 0. 163 0. 141 0.398 | 0.207 | 0.233
Ga 1 -0. 089 0.725 0.932 0. 655
Rb 1 40.229 | -0.081 -0. 209
Zr 1 0.711 0. 639
Th 1 0.601
U 1
N=31 %*%. 0.0l « ) * 0. 05 (
3
Table 3 Indicator trace elements/contents ratios in the ore-bearing rock series
Ga/Al Sr/Ba Rb/K V/Cr Ni/Co U/Th
TCO01-3HF1 0.70 1.34 0.0147 1. 47 8.93 0.18
TCO01-5HF1 0.92 2.44 0.0127 0.91 12. 04 0.28
TCO01-6HF1 0. 44 2.45 0. 0093 2.64 12. 66 0.51
TCO01-7HF1 0.37 2.57 0. 0063 2.13 29.22 0.62
TCO01-8HF1 0.57 8. 69 0.0115 2.42 14.78 0.34
TCO001-9HF1 0.55 0.99 0.0124 2.06 14.91 0.28
TCO0141HF1 1.02 0.59 0.0139 1.13 18.94 0.19
TC044-3HF1 1. 16 0.24 0.0123 0.57 4.18 0.17
TC044-6HF1 3.16 0.11 0.0114 0. 69 1.45 0.18
TC044-7HF1 2.75 0.16 0.0114 0. 69 1. 44 0.12
TC0463HF 1.77 0. 66 0.0178 1.48 2.55 0.25
TC046-4HF1 1. 54 0. 87 0. 0155 0. 88 3.33 0.17
TC046-5HF1 1. 66 1.13 0.0145 0. 84 2.59 0. 14
TC046-6HF'1 3.02 0.12 0.0137 0. 80 1. 06 0.15
TC046-7HF1 2.68 0.07 0.0146 0. 82 0.87 0.17
CTC0474 HF 1.21 0.15 0.0199 1.14 2.79 0.19
TC0473HF 1.22 0.13 0.0116 1. 64 16.71 0.19
TC0474HF 1. 44 0.09 0.0132 0.97 30. 86 0.18
TCO047-6HF 1.63 0.07 0.0121 1.76 10. 56 0. 46
TC0482HF 1.75 0.27 0.0165 1.24 2. 14 0.15
TC048 3HF 1. 14 0.16 0.0126 0.94 2.53 0.32
TC0484HF 1.32 0. 08 0.0153 0.99 8.41 0.21
TC048-5HF 1.12 0.13 0.0160 1.07 10. 65 0.24
TC048-6HF 1. 10 0.11 0.0143 1.51 7.45 0.30
TC048-7HF 1. 42 0.25 0.0127 1.11 2.90 0.38
TC048-8HF 1. 40 0.27 0.0145 1.14 8.94 0.35
TCO503HF 0.92 0.20 0.0117 0. 82 11. 09 0.37
TCO504HF 1. 54 0. 08 0. 0106 1.03 6.37 0.18
TCO50-5HF 1.73 0.04 0.0127 1.01 30. 15 0.17
TCO50-6HF 1.88 0.10 0.0130 1.33 12.35 0.26
TCO507HF 1.81 0.07 0.0140 1.42 23.43 0.30
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Fig.4 Ba vs. Sr diagram for the ore-bearing rock series
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Geochemical signatures and mineralization environments of the element
gallium from the Hongguandu bauxite deposit in Chongqing

SUN Jie' ZHAO Xiao-dong' LI Jun-min' CHEN Li' LU Tao' CHEN Yang® JIA Dedong’
(1. Chengdu Institute of Geology and Mineral Resources Chengdu 610081 Sichuan China; 2. Chongqing
Institute of Geology and Mineral Resources Chongging 404100 China; 3. China University of Geosciences Beijing
100083 China)

Abstract: The accessory element gallium contents in the Hongguandu bauxite deposit in Chongqing are greater than
the minimum industrial indices for the multipurpose utilization. It is inferred from the geochemical indices such as
Sr/Ba U/Th and Ga/Al ratios that the ore-bearing rock series should belong to the continental-dominated marine—
continental alternative deposits in the bauxite deposit. There is a highly positive correlation of Ga contents with Cr
and TiO, contents and a moderately positive correlation of Ga contents with V contents while no correlation with
Al, O, and Fe, O, contents. It follows that the Hongguandu bauxite deposit in Chongqing resulted from the fresh—
water processes in the weakly acidic oxidized environments.

Key words: gallium; bauxite deposit; geochemistry; metallogenic environment; Chongqing



