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REE Characteristics of the Datie Bauxite Deposit in Qiubei County,
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Abstract: With the aluminum-bearing rock series of the Datie bauxite deposit in Qiubei County as the study object,
the authors studied REE characteristics of aluminum-bearing rock series and underlying limestone and basalt by
means of ICP-MS analysis. The results show that the REE patterns of aluminum-bearing rock series in the Datie
bauxite deposit are right-oblique curves, which are similar to REE pattern curves of the underlying Maping For-
mation and Huanglong Formation limestone but are quite different from the REE pattern curves of the Emeishan
basalt. The limestone has fairly obvious Ce negative anomalies and Eu negative anomalies, some bauxite and fer-
rallitic rocks have obvious Ce positive anomalies and fairly obvious Eu negative, whereas most bauxite, ferrallitic
rocks and aluminous claystone have no obvous Ce and Eu anomalies. REE characteristics of the aluminum-bearing
rock series suggest that the ore-forming materials were derived from the underlying limestone instead of from the
basalt, that the ore-forming materials of the bauxite were sourced from the weathering crust with small transport
distance, and that the mineralization had no evident relationship with the hydration of the sea water.
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Fig. 1 Geological map of the Datie bauxite deposit in Qiubei County, northwestern Yunnan Province
(after Yunnan Nonferrous Metals Geological Bureau, 2009)
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Table 1 REE analytical results and characteristic parameters of various kinds of rocks in the Fucheng ore block of the

Datie bauxite deposit

(x10°)
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y
1 D29-YQ3 269.54 315.53 63.60 261.45 52.32 12.53 48.87 7.25 40.56 7.66 22.49 3.29 19.23 2.91 348.18
2 D29-YQ7 89.68 196.67 25.07 116.76 34.56 9.84 24.21 3.28 15.50 2.37 6.45 0.98 6.38 0.92 60.81
3 D31-YQ5 34.97 215.88 11.84 48.32 11.76 3.51 11.05 1.98 12.07 2.13 5.96 0.94 5.83 0.83 42.02
4 D31-YQ61 61.87 145.32 19.52 87.74 21.24 6.15 17.77 2.46 11.02 1.64 4.16 0.62 3.79 0.54 33.14
5 D31-YQ8 126.32 226.17 36.77 142.07 25.70 7.11 19.81 2.68 12.54 1.99 5.18 0.75 4.40 0.60 56.12
6 D31-YQ9 123.17 283.82 43.19 163.38 31.10 8.97 23.18 2.79 11.32 1.69 4.80 0.72 4.60 0.67 39.24
7 DA41-YQ2 384.51 518.91 76.94 314.79 68.46 16.15 76.56 10.61 51.73 8.34 20.98 2.89 16.65 2.42 299.78
8 D43-YQ4 11.53 59.81 2.81 10.84 249 0.78 2.69 046 290 0.56 1.72 0.28 1.94 0.29 17.00
9 D45-YQ2 19.65 272.16 6.69 2850 6.45 1.45 594 0.78 4.04 0.67 1.71 0.26 1.48 0.21 14.77
10 D68-YQ5 35.47 346.92 7.66 2741 576 1.17 6.73 1.09 6.95 1.39 4.38 0.75 4.83 0.73 42.02
11 D40-YQ1 17.07 33.27 419 17.25 3.38 0.80 3.67 0.66 4.42 0.92 2.77 0.43 2.51 0.39 36.65
12 D31-YQ2 36.27 160.23 10.29 39.11 6.74 1.75 4.97 0.72 3.84 0.69 2.00 0.34 2.30 0.36 13.95
13 D31-YQ4 49.14 157.61 13.78 53.04 9.32 2.58 6.79 0.96 4.85 0.80 2.32 0.36 2.39 0.36 18.30
14 D40-YQ2 135.45 232.47 32.12 138.29 30.98 8.75 35.19 5.45 30.83 5.69 15.61 2.24 12.72 1.85 241.19
15 D40-YQ3 265.65 410.13 60.65 192.15 22.52 4.42 14.25 195 9.37 151 4.41 0.63 3.95 0.54 42.75
16 D40-YQ4 228.06 394.17 53.85 219.14 43.77 11.77 41.91 6.53 33.40 4.96 11.30 1.33 6.92 0.90 149.94
17 D41-YQ3 44,96 313.32 9.78 36.23 7.11 156 6.93 0.93 4.92 0.88 2.54 0.39 2.40 0.35 26.30
18 D56-YQ2 33.71 64.23 8.11 3270 594 214 6.03 1.06 6.49 1.19 3.29 0.47 2.65 0.38 29.64
19 D56-YQ3 41.24 101.27 14.63 62.28 17.92 6.33 22.51 4.72 31.06 5.86 16.83 2.62 14.81 2.18 127.16
20 D45-YQ3 43.17 140.60 10.69 39.75 7.31 1.69 593 0.89 5.03 0.90 2.74 0.46 2.84 0.42 23.27
21 D68-YQ4 23.03 274.68 6.08 23.56 4.59 1.00 4.62 0.55 2.94 0.54 1.57 0.24 1.54 0.23 16.62
22 D68-YQ6 6.82 46.71 193 8.28 221 0.65 2.16 0.36 2.10 0.38 1.02 0.16 1.06 0.15 10.19
23 D29-YQ2 82.44 146.06 21.20 87.07 17.52 4.71 15.82 2.47 13.62 2.42 6.97 1.02 6.25 0.92 74.93
24 D29-YQ6 83.66 162.54 23.07 96.82 27.28 7.73 18.52 2.69 13.26 2.09 5.65 0.87 5.44 0.76 52.88
25 D31-YQ3 59.54 152.99 18.76 79.43 17.72 4.69 13.20 1.70 7.89 1.21 3.31 0.51 3.28 0.48 25.65
26 D43-YQ2 80.92 173.25 23.45 91.00 15.55 4.15 11.48 1.74 9.16 1.64 4.84 0.74 4.75 0.65 47.05
27 D68-YQ3 158.66 306.18 29.42 96.87 16.35 3.80 15.32 2.13 11.40 2.07 5.74 0.86 4.89 0.72 75.55
28 D67-YQ2 4558 73.19 11.61 49.99 10.53 3.52 10.49 1.33 6.05 1.05 2.70 0.37 2.15 0.32 33.60
29 D29-YQ1 6.54 856 125 4.87 0.99 0.24 1.17 0.19 1.27 0.29 0.80 0.12 0.74 0.11 14.16
30 D31-YQ1 9.54 15.09 176 6.72 154 0.40 1.31 0.19 1.08 0.23 0.62 0.08 0.45 0.06 12.56
31 D40-YQO 484 912 113 385 0.70 0.17 095 0.16 1.11 0.23 0.70 0.11 0.64 0.09 11.42
32 D41-YQ1 1150 14.14 179 539 0.76 0.19 0.92 0.13 0.78 0.16 0.47 0.06 0.37 0.06 9.30
33 D43-YQ1 852 872 158 650 146 036 2.04 037 226 048 144 0.22 1.27 0.21 23.17
34 D45-YQ1 438 872 092 407 110 0.28 142 0.22 125 0.24 0.71 0.10 0.61 0.09 11.53
35 D56-YQ1 448 780 085 271 0.60 0.18 0.89 0.17 1.25 0.29 0.85 0.13 0.77 0.12 12.81
36 D67-YQl 496 6.96 095 358 0.74 0.21 0.85 0.15 0.96 0.21 0.65 0.10 0.62 0.09 9.42
37 D68-YQ1 425 440 082 349 081 0.22 1.04 0.16 1.01 0.20 0.62 0.08 0.50 0.08 10.13
38 D31-YQ7 53.77 98.06 12.10 40.75 5.07 0.97 3.92 0.60 3.27 0.58 1.71 0.25 1.53 0.20 17.62
39 D67-YQ7 43.21 97.37 11.12 4396 9.01 227 817 131 7.40 133 3.81 0.58 3.51 0.53 34.03
40 D27-YQ5 30.44 7352 936 39.97 826 3.16 7.39 112 6.17 1.11 3.07 0.47 2.82 0.42 30.48
41 D28-YQ2 79.98 103.86 28.05 134.19 34.06 8.89 43.19 8.69 63.40 14.14 41.92 6.29 35.99 5.45 505.05
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Table 2 REE analytical results and characteristic parameters of various kinds of rocks in the Fucheng ore block of the
Datie bauxite deposit

>REE LREE HREE LREE/HREE  (La/Yb)n (La/Sm)y (Gd/Yb)n JEu  3Ce

1 D29-YQ3 1475.39 974.96 152.25 6.40 9.45 3.24 2.05 0.75 0.56
2 D29-YQ7 593.46 472.58 60.08 7.87 9.48 1.63 3.06 0.99 0.98
3 D31-YQ5 409.09 326.28 40.79 8.00 4.04 1.87 1.53 0.93 255
4 D31-YQ61 416.96 341.83 41.99 8.14 11.00 1.83 3.78 0.94 1.00
5 D31-YQ8 668.21 564.13 47.96 11.76 19.35 3.09 3.63 0.93 0.79
6 D31-YQ9 742,62 653.61 49.77 13.13 18.07 2.49 4.07 098 0.94
7 D41-YQ2 1869.70 1379.76  190.17 7.26 15.57 3.53 3.71 0.68 0.69
8 D43-YQ4 116.10 88.25 10.85 8.13 4.01 291 1.12 091 2.46
9 D45-YQ2 364.74 334.89 15.08 22.21 8.95 1.92 3.24 0.70 5.70
10 D68-YQ5 493.25 424.38 26.84 15.81 4.95 3.88 1.12 0.57 4.85
11 D40-YQ1 128.37 75.96 15.76 4.82 4.59 3.18 1.18 0.69 0.92
12 D31-YQ2 283.55 254.39 15.20 16.73 10.64 3.38 1.74 0.88 1.97
13 D31-YQ4 322.60 285.46 18.84 15.15 13.86 3.32 2.29 095 1.44
14 D40-YQ2 928.80 578.05 109.57 5.28 7.18 2.75 2.23 0.81 0.82
15 D40-YQ3 1034.88 955.52 36.61 26.10 45.39 7.42 2.91 0.71 0.75
16 D40-YQ4 1207.94 950.76 107.24 8.87 22.22 3.28 4.89 0.83 0.83
17 D41-YQ3 458.61 412.96 19.34 21.35 12.65 3.98 2.33 0.67 3.44
18 D56-YQ2 198.01 146.81 21.56 6.81 8.57 3.57 1.84 1.08 0.91
19 D56-YQ3 471.42 243.67 100.59 2.42 1.88 1.45 1.23 0.96 0.99
20 D45-YQ3 285.69 243.20 19.22 12.65 10.25 3.71 1.69 0.76  1.53
21 D68-YQ4 361.79 322.94 12.32 27.22 10.12 3.15 2.43 0.66 5.48
22 D68-YQ6 84.18 66.61 7.39 9.01 4.33 1.94 1.64 0.90 3.06
23 D29-YQ2 483.42  358.99 49.50 7.25 8.90 2.96 2.04 0.85 0.82
24 D29-YQ6 503.27 401.10 49.29 8.14 10.36 1.93 2.75 0.99 0.88
25 D31-YQ3 390.36 333.13 31.58 10.55 12.23 2.11 3.25 0.90 1.09
26 D43-YQ2 470.38 388.32 35.00 11.09 11.47 3.27 1.95 0.91 0.95
27 D68-YQ3 729.95 611.27 43.12 14.17 21.90 6.10 2.53 0.72 1.01
28 D67-YQ2 252.47 194.42 24.45 7.95 14.30 2.72 3.98 1.01 0.75
29 D29-YQ1 41.30 22.45 4.68 4.79 5.97 4.14 1.28 0.69 0.68
30 D31-YQ1 51.62 35.04 4.02 8.71 14.39 3.91 2.37 0.83 0.83
31 D40-YQO 35.24 19.82 4.00 4.96 5.07 4.33 1.19 0.63 0.91
32 D41-YQ1 46.02 33.77 2.95 11.46 21.19 9.46 2.03 0.68 0.68
33 D43-YQ1 58.59 27.13 8.28 3.28 4.51 3.68 1.29 0.64 0.53
34 D45-YQ1 35.63 19.47 4.64 4.20 4.83 2.52 1.87 0.69 0.99
35 D56-YQ1 33.89 16.62 4.46 3.73 3.94 4.68 0.93 0.76  0.90
36 D67-YQ1 30.44 17.39 3.63 4.79 5.37 4.20 1.10 0.79 0.73
37 D68-YQ1 17.80 13.99 3.69 3.80 5.79 3.31 1.69 0.74 0.53
38 D31-YQ7 240.41 210.72 12.07 17.46 23.66 6.67 2.06 0.64 0.89
39 D67-YQ7 267.60 206.93 26.64 7.77 8.30 3.02 1.88 0.79 1.05
40 D27-YQ5 217.76  164.71 22.56 7.30 7.27 2.32 2.11 121 104
41 D28-YQ2 1113.14 389.02 219.07 1.78 1.50 1.48 0.97 0.71 0.53

, 8.28x10°; , LREE/HLREE=

: 3.28~11.46, (La/Yb)y=3.94~21.19;
( ), , (La/Sm)N=3.31~9.46;
SV ( 5 , (Gd/Yb),=0.93~2.03; 8Eu=0.63~0.83,
, S REE=17.80 x< ; 8Ce=0.56~0.91,

10°~58.59x10°; , LREE=13.99x ( 1 2)

10°~35.04x10°: , HREE=2.95x10"%~ , S REE=240.41x
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Fig. 2 Chondrite-normalized REE patterns of bauxite and
ferruginous rocks in the Datie bauxite deposit (chondrite
values after Boynton, 1984; serial number as for Table 1)
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Fig. 3 Chondrite-normalized REE patterns of ferallitic
rocks in the Datie bauxite deposit (chondrite values after
Boynton, 1984; serial number as for Table 1)
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Fig. 4 Chondrite-normalized REE patterns of clay rocks in
the Datie bauxite deposit (chondrite values after Boynton,
1984; serial number as for Table 1)
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Fig. 5 Chondrite-normalized REE patterns of limestone of
Weining Formation in the Datie bauxite deposit (chondrite
values after Boynton, 1984; serial number as for Table 1)
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