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The REE geochemical characteristics of the basalt weathering
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Abstract: The rare earth ore in the basalt weathering crust in the Northwestern Guizhou is a new type of rare
earth ore with a wide distribution and high rare earth contents. In this paper, we have studied the petrology,
mineral composition and geochemical characteristics of the REE ores from the layer of weathering crust using
petrographic, mineralogical and geochemical methods, and explored the migration and enrichment
mechanisms of the REE in this area. The results show that the REE ore layers in the weathering crust have
varied thicknesses with single ore layer thickness of 0.1-0.5 m and total ore bed thickness of 5-15 m. The ores
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contain main mineral of kaolinite (60%-80%), and minor minerals of montmorillonite (2%-8%) and hematite
(5%-20%). The ores have high total REE contents, varying from 144x107- to 2288x 107, with characteristics
of the LREE enrichment and the high REE contents in the kaolinite claystones. There are obviously negative
Eu anomalies (0.22-0.85), and various Ce anomalies (0.86-1.63) in the REE patterns of the ores. The
comprehensive analysis suggests that the REE enrichment of the basalt weathering crust is closely related to
the content of kaolinite as the REE could be adsorbed by kaolinite particles under the relatively reduced
environment.

Keywords: the basalt weathering crust; rare earth elements (REE); kaolinite; migration and enrichment; the
Northwestern Guizhou
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Fig. 1. Simplified geological map of the Northwest Guizhou.

0.1 05m

21-

5 20m

15m



467

2

Fig. 2. Stratigraphic column and vertical variation of REE contents of the Yuba section from the Northwestern Guizhou.
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Fig. 3. Textural and structural characteristics of REE ores in the Northwest Guizhou.
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Fig. 4. Textural and structural features for the REE ore layers and sampling locations in the Yuba profile in
Weining County, Guizhou Province.
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Table 1. REE contents of samples from the weathering crust of the Yuba profile in Weining County, Guizhou Province
La Ce Pr Nd Sm Eu Gd Tb Dy Ho
YBO1-1 105.92 216.33 31.527 134.724  40.204 10.211 37.585 5.719 22.332 3.348
YBO01-2 64.581 134.196 17.156 63.496 15.34 2.989 14.22 2.525 13.33 2.654
YB02 305.438 698.552 105.58 446.192 83.943 10.43 51.32 8.123 36.258 6.741
YBO03-1 124.308 264.541 31.688 113.505 20.101 3.855 15.77 2.246 10.608 1.818
YB03-2 138.255  375.049 43.469 172.131 27.502 2.755 19.567 3.051 15.719 3.03
YB04 167.948 325.473 38.525 127.322 31.317 4.632 29.836 6.427 34.368 6.558
YBO0S5 256.043 527.011 54.84 169.007 29.804 4.401 23.618 3.114 13.846 2.343
YBO06 236.551 523.184 61.109 187.114 32.97 2.79 30.835 6.434 36.476 7.274
YBO07 407.583 959.959 114.377 435.396 92.001 5.93 71.647 13.746  73.744 15.497
YBO0S 164.48 360.466 44.232 150.759  27.485 3.17 24.175 4.333 22.186 4.132
YB09 108.578  242.291 31.61 119.443 25.738 4.363 20.214 3.36 16.976 3.069
YB10 78.188 160.362 21.173 90.342 25.267 5.805 18.901 3.028 13.546 2.141
Er Tm Yb Lu Y 5Ce SEu LREE HREE LREE/HREE  (La/Yb)n >REE
YBOI1-1 7.75 0.681 4.997 0.468  109.837 0.892  0.791 538.917 82.879 6.502 14.292 621.796
YBO1-2 7.746 0.978 6.823 0.772 80.211 0.952  0.609 297.758 49.048 6.071 6.381 346.806
YB02 19.602  2.467 15858 1978  190.624  0.934  0.451 1650.135  142.346 11.592 12.986 1792.481
YBO03-1 5.552 0.565 4.419 0.424 54.637 0.991 0.64 557.998 41.403 13.477 18.967 599.401
YB03-2  10.125 1.45 10.364  1.223 56.629 1.157  0.346 759.161 64.529 11.765 8.994 823.69
YB04 17.889 2425  15.209 1.76 176.695  0.939  0.457 695.217 114.474 6.073 7.445 809.691
YBO0S5 7.353 0.879 6.915 0.707 62.656 1.023  0.491 1041.106 58.775 17.713 24.964 1099.881
YB06 21.37 3.157  20.825  2.465 182.371 1.025 0.264 1043.717 128.835 8.101 7.658 1172.552
YBO07 45.069  6.699 41.102 5.105 440.628 1.055 0.216  2015.245  272.609 7.392 6.686 2287.854
YBO0S 11.747  1.494  10.062 1.14 121.347 0999  0.368 750.592 79.268 9.469 11.02 829.859
YB09 8.874 1.066 7.45 0.805 94.723 0.984  0.565 532.022 61.813 8.607 9.826 593.835
YB10 5.765 0.549 4.36 0.401 63.608 0.932 0.78 381.136 48.689 7.828 12.091 429.825
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Table 2. REE contents of samples from the weathering crust of the Haiwaicun profile in Weining County, Guizhou Province
La Ce Pr Nd Sm Eu Gd Tb Dy Ho
HWCO01 65.4 123.445 17.711 65.366 12.074  2.304 9.551 1.469 6.875 1.105
HWCO02 70.277 148.828 19.902 76.515 16.227  3.629 12.863 1.96 9.389 1.435
HWCO03 26.505 65.591 7.786 31.053 6.96 1.682 6.327 1.091 6.163 0.944
HWC04 49.6 116.511 13.794 52.329 9.929 2.156 7.944 1.198 6.535 1.042
HWCO05 35.564 73.753 8.802 41.956 10.073  2.756 9.455 1.744 9.079 1.463
HWCO06 48.159 167.923 12.162 47.368 10.035  2.539 8.3 1.112 5.335 0.669
HWCO07 65.71 229.106 18.171 72.453 16.297  3.993 12.774 1.954 9.154 1.378
HWCO08 58.282 157.844 15.493 59.125 13.149  3.041 11.607 2.018 10.787 1.819
HWC09 88.576 260.541 28.221 110.991 21.685 4.69 17.002 2.647 12.495 2.151
HWCI10 182.276 418972  43.128 147.599  24.196  5.081 19.03 2.477 9.949 1.343
HWCI11 60.048 132.314 15.206 57.3 11.417 2511 9.548 1.523 7.744 1.227
HWC12 70.303 156.291 17.672 64.527 11.336  2.349 9.317 1.398 7.384 1.198
HWC13 32.363 63.353 6.495 22.72 3.903 1.024 3.646 0.557 4.139 0.651
Er Tm Yb Lu Y 5Ce S6Eu LREE HREE LREE/HREE  (La/Yb)y
HWCO1 3.266 0.316 2.462 0.231 32.02 0.858 0.635 286.3 25.275 11.328 17.913
HWC02 4.195 0.368 3.229 0.265 42.42 0.945 0.743  335.378  33.703 9.951 14.672
HWCO03 2.889 0.205 2.324 0.148 28.535 1.087 0.761 139.577 20.09 6.948 7.689
HWCo04 3.399 0.286 2.798 0.209 31.214 1.056 0.719 244319 23412 10.436 11.951
HWCO05 3.996 0.361 2.847 0.236 43.901 0.977 0.851 172.903  29.181 5.925 8.422
HWCO06 2.274 0.115 1.899 0.087 18.424 1.63 0.827  288.186  19.791 14.562 17.096
HWCO07 4.119 0.354 3.165 0.244 37.683 1.571 0.818 405.73 33.142 12.242 13.997
HWC08 5.157 0.524 4.003 0.37 53.206 1.24 0.737  306.933  36.285 8.459 9.817
HWC09 6.409 0.691 5.076 0.516 59.69 1.247 0.722  514.703  46.987 10.954 11.765
HWCI10 3.973 0.247 2.408 0.146 36.042 1.102 0.7 821.253  39.573 20.753 51.032
HWCl11 3.839 0.338 3.106 0.249 39.414 1.029 0.716  278.796  27.574 10.111 13.034
HWCI12 3.818 0.326 2.982 0.229 34.714 1.041 0.679 322477  26.653 12.099 15.895
HWC13 2.427 0.186 2.269 0.141 22.393 0.995 0.818  129.858  14.015 9.266 9.617
6
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Fig. 6. Chondrite-normalized REE patterns of the REE ores in the Yuba and

Haiwaicun profiles in the Northwest Guizhou.
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