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Abstract: Rare earth elements (REEs) are widely used in high-tech industries and are categorized into the list of
critical metals by many countries. Geochemistry is an effective method for studying the concentration and
distribution of REEs and discovering rare earth deposits. However geochemical data of REEs are not available in
the world because most of geochemical mapping projects have not analyzed the REEs. This has greatly restricted
the understanding of the spatial distribution and exploration for REEs in the world. In this paper, the concentration
and spatial distribution of REEs were systematically described for the first time by using the data obtained from
the Mapping Chemical Earth Program-China Geochemical Baselines (CGB) project and the Belt and Road
Geochemical Mapping Project. Geochemical background values of XLREE, ZHREE and XREE in rocks are
121 pg/g, 35.0 ug/g, 157 pg/g respectively, and the ratio of ZLREE to XHREE in rocks is 0.35. Geochemical
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background values of ZLREE, XHREE and ZREE in catchment sediments are 134.0 pg/g, 38.5 pg/g and 173 pg/g
respectively, and the ratio of XLREE to XHREE in rocks is 0.35. The background concentrations of REE in

sediments are consistent with those in rocks. A total of 35 anomalies were delineated. Among these anomalies,

26 geochemical anomalies are consistent with the known REE deposits, whereas newly discovered 9 anomalies

are spatially distributed in Urad Middle Banner—Urad Rear Banner of Inner Mongolia, enrichment areas of Southern

China, Songpan—Garze—Panxi rift, China—Vietnam boundary area, China—Myanmar boundary area, western part

of Kunlun Mountains, Tarlung Zangbo River, Zhada County of Tibet, and east part of Guizhou Province.

The anomalies show potential targets for the follow-up exploration of the REE deposits of Bayan Obo type,

carbonite-alkali-related type, ion-adsorbed type, granite pegmatite type, sedimentary clay type, and sedimentary

phosphate type.
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Table 1 Analysis quality evaluation of REEs

S La Ce Pr Nd Sm Eu Gd Tb
RS ey 7N
/(ng/g) /(ng/g) /(ng/g) /(ng/g) /(ng/g) /(ng/g) /(ng/g) /(ng/g)
it PR 1 1 0.1 0.1 0.1 0.1 0.1 0.1
i % 100.00% 100.00% 100.00% 100.00% 100.00% 99.98% 100.00% 99.98%
GRS R 99.1% 99.1% 99.1% 99.1% 99.1% 99.5% 98.1% 98.6%
S 5E HE AT Dy Ho Er Tm Yb Lu Y
=7 (ug/e) /(ug/g) /(ug/g) /(ug/g) /(ng/g) /(ng/g) /(pg/g)
o Hi BR 0.1 0.1 0.1 0.1 0.1 0.1 1
it % 100.00% 99.98% 100.00% 99.80% 100.00% 99.86% 100.00%
EEAEAHR 98.1% 98.6% 98.1% 98.6% 98.1% 98.6% 98.1%
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Table 2 Statistical parameters of REEs in catchment sediments and rocks

LK IR

(ng/e) 2y RESEC B R L 70 5 b e HRE
B B BoME ik AR SRR ICoN( iy Wt Epaslch o
®E 3392 226 32.7 39.5 44.0 1597 34.8 31.6 32.4
La . 28.1 30
WZE 3390 5.06 31.8 39.5 44.1 1756 33.5 30.1 31.6
k2 3392 4.46 63.8 772 85.8 2354 67.7 61.7 63.2
Ce 55.2 60
W2 3390 9.59 62.0 773 86.4 2527 65.0 58.8 61.6
®E 3392 0.53 7.62 9.02 9.88 217 7.94 7.33 7.52
Pr . 6.61 6.7
WZE 339 1.15 7.37 9.01 9.95 231 7.63 7.00 7.31
k2 3392 1.89 28.3 33.5 36.7 577 29.3 27.2 27.9
Nd 25.1 27
W2 3390 4.13 274 33.5 36.9 606 28.2 26.0 27.2
®E 3392 0.39 5.32 6.22 6.76 55.5 5.44 5.09 5.21
Sm . 475 53
WZE 3390 0.81 5.13 6.20 6.82 514 5.24 4.86 5.08
®E 3392 0.096 1.13 1.29 1.39 10.3 1.14 1.08 1.10
Eu 0.99 1.3
WE 3390 0.21 1.09 1.28 1.39 10.6 1.11 1.05 1.07
®E 3392 0.35 4.65 5.44 591 41.6 471 4.43 4.57
Gd . 4.18 4.0
WZE 3390 0.67 451 5.41 5.94 41.6 4.54 424 4.43
k2 3392 0.064 0.75 0.88 0.96 6.16 0.76 0.72 0.74
Tb 0.67 0.65
WE 3390 0.11 0.73 0.88 0.96 6.16 0.74 0.69 0.72
®E 3392 0.35 4.47 5.15 5.54 37.9 4.47 423 436
Dy - 3.87 3.8
WZE 3390 0.65 434 5.11 5.57 37.9 432 4.06 424
k2= 3392 0.075 0.86 1.00 1.08 8.06 0.87 0.82 0.85
Ho 0.74 0.8
WE 3390 0.12 0.84 0.99 1.08 8.06 0.84 0.79 0.82
w2 3392 0.22 2.48 2.87 3.09 22.5 2.49 2.35 2.42
Er o 2.13 2.1
WZE 339 0.35 2.41 2.84 3.10 225 2.41 2.27 2.36
®E 3392 0.038 0.41 0.48 0.51 3.30 0.41 0.39 0.40
Tm 0.34 0.30
WE 3390 0.058 0.39 0.47 0.52 3.30 0.40 0.37 0.39
w2 3392 0.24 2.58 2.97 3.20 19.6 2.58 2.45 2.51
Yb . 2.15 2.0
WZE 3390 0.37 251 2.96 3.22 19.6 2.51 2.37 2.45
®ZE 3392 0.037 0.42 0.48 0.52 3.25 0.42 0.40 0.41
Lu 0.33 0.35
WE 3390 0.060 0.41 0.48 0.52 3.25 0.41 0.38 0.40
w2 3392 2.04 23.7 27.6 29.9 390 24.0 22.6 23.2
Y . 20.5 24
WZE 339 3.34 23.1 27.4 29.9 390 23.2 21.7 22.6
®ZE 3392 9.63 139 166 184 4805 40.7 38.4 39.4
SLREE 121 130
WE 3390 22.1 135 167 185 5182 39.4 36.9 38.5
w2 3392 3.41 40.4 46.8 50.6 533 146 134 138
SHREE | 35.0 38.0
WZE 339 5.80 39.3 46.6 50.8 533 141 128 134
®E 3392 13.0 180 212 233 4930 187 173 178
SREE 157 168
WZE 3390 287 175 213 236 5312 180 166 173

TE: DU S8 SO IR 3 AR5 hn it 22 )5 iV 49M8, R0, pg/g. R EIE AT S b E IR 2= FEUE R TR0 722 R
I 11 699 A AR — R BIGR 3 5 brifEn 225 19 35918, HiFe 5] 3 Wedepohl(1995),
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Table 3 Comparison between metallogenetic prospective provinces and existing metallogenic belts of REE
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