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ANALYSIS MEANS FOR MIGRATION AND ENRICHMENT OF ORE-FORMING
ELEMENTS IN GRANITE: Mineralization and Weathering Process of
Datongshan REE Orefield in Southwestern Yunnan
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Abstract: The study area is located in the middle-southern part of Lincang granite in southwestern Yunnan. To verify
the coexistence condition of non-ferrous and rare metals in the rare earth element (REE) orebody, 30 chemical samples
are collected from the drilled orebody to analyze elements including W, Sn, Nb, Ta, Rb and Cs. The following methods
and steps are adopted to study the migration and enrichment of ore-forming elements in granite: First, the analysis
values of each element are arranged in order from large to small and divided into 6 groups, with 5 data in each group.
Observation shows that, of the samples, 21 have no mineralization, 4 have Sn mineralization, 4 have Rb

mineralization, and one has Sn and Rb mineralization. Then, among the unmineralized samples, the element contents
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(in mass fraction) of weathered crust are compared with those of unweathered rocks to quantitatively evaluate the
migration and enrichment degree of elements during weathering. Compared with the bedrocks in the area, the contents
of W, Sn, Nb and Ta have increased (showing enrichment), while the contents of Rb and Cs have decreased (showing
migration). Finally, the average values of Sn and Rb mineralized samples are compared with those of non-mineralized
samples to quantitatively evaluate the mineralization degree of rocks. According to the average value of mineralized
samples, Sn mineralization is accompanied by weak W and Ta mineralization, Rb mineralization by obvious W, Ta and
Cs mineralization, and Sn-Rb mineralization by obvious W, Ta and Cs mineralization.

Key words: granite; ore-forming element; REE deposit; migration and enrichment; analysis method; Yunnan Province
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Fig. 1 Geological map of Datongshan-Daheishan REE orefield in Lancang County, Yunnan Province

a— X M 5 [ (38 SCHik[ 11 &% ) (regional tectonic map, modified from reference [11]); b—>F M4 B 11 5 141 ( geological map of Pingtian ore block);
F1—XL T4 5 W7 2L Shuangjiang-Zhutang fault); F2—i# ¥ T %! (Lancang River fault); F3—# M~ 53 W %L (Manhuai-Jiufang fault); 1-2-2-2—§&
T - %4567 (Pz) (Changning-Menglian junction zone); 1-2-3-1—Ifi i -5} i %5 3 K (P-T) (Lincang-Menghai magmatic arc); 1-2-4-1—2z H - 5tifk
JOPR(T) (Yunxian-Jinghong volcanic arc); 1-2-5—>%3F - [tk (S-T) (Lanping-Pu’er landmass); 1—t ifif4)+ 5% 3 B9 (proluvium alluvium+
residual slope deposit); 2—K &) JE 5 #f ( Damenglong rock group); 3—Mf H ¥t — K4 i (Late Cretaceous monzogranite ) ; 4— =5 ZC IR HAHLAL
R KK A (Triassic porphyritic medium-coarse grained biotite monzogranite ); S—=& L P HIRI R = KK A (Triassic medium-coarse grained
biotite monzogranite ) ; 6— =L UBLIR P AR = — KAE K % (Triassic porphyritic fine-medium grained biotite monzogranite ) ; 7— =24 H 4k B =
TR ALK A (Triassic fine-medium grained biotite monzogranite); 8— &8 H 4Ik: (i HR ) FE 2 N K 45 (Permian fine-medium grained/gneissic tonalite ) ;
9— B HANRIAE RN K % (Permian fine-medium grained granodiorite); 10—4E %5 5 Bl AR AFEMA L (intrusive contact boundary of granite and
surrounding rock ); 11—4E i 7 1A P9 35 ik sh 3% il 7 £k (pulsating contact boundary inside the granite); 12— b 75 14 P9 5B 3432 fil A28 (surge contact
boundary inside the granite); 13—3il7)2 (reverse fault); 14—Z2TEF-RWr)Z (left-lateral strike-slip fault)
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Table 1 Analysis result of W, Sn, Nb, Ta, Rb and Cs contents in the orefield
5 w Sn Nb Ta Rb Cs ha=2 w Sn Nb Ta Rb Cs
1 12.30 92.2 15.7 2.60 164 7.76 17 9.89 14.2 21.7 2.14 176 11.70
2 9.38 51.0 12.8 2.21 195 6.42 18 4.91 16.2 235 2.49 163 7.27
3 3.83 16.4 13.0 1.93 198 9.06 19 8.45 17.2 233 2.13 163 11.10
4 7.41 125 14.3 1.76 198 8.37 20 11.00 65.0 13.7 3.67 248 15.80
5 461 10.8 13.0 1.65 188 6.51 21 5.44 10.8 13.2 2.76 259 16.10
6 6.94 15.0 12.4 1.51 108 3.03 22 33.60 10.8 116 2.38 246 6.04
7 2.55 10.1 16.1 1.85 192 6.20 23 2.11 11.1 12.3 2.90 281 6.94
8 8.59 10.9 14.5 1.84 162 5.49 24 9.77 4.6 11.4 1.23 124 3.28
9 7.28 8.6 12.9 1.89 217 10.80 25 10.20 7.1 10.7 1.08 121 2.48
10 4.05 8.3 13.3 1.93 210 7.30 FHIME 10.38 15.8 16.5 227 195 8.77
11 8.44 47.0 14.5 2.37 226 8.74 26 5.58 12.9 19.4 2.62 42 1.39
12 430 9.2 11.7 1.73 166 6.49 27 5.11 44.0 19.2 2.35 42 1.36
TR 6.64 243 13.7 1.94 185 718 || i 5.35 28.5 19.3 2.48 42 1.38
13 11.20 14.3 16.6 1.90 185 5.08 28 11.70 14.1 12.1 3.60 322 12.90
14 11.20 10.9 13.7 1.63 206 8.35 29 10.00 10.0 15.2 1.80 192 9.36
15 3.76 75 17.3 2.28 218 1130 || P 10.85 12.1 13.7 2.70 257 11.13
16 13.40 15.0 25.8 2.46 142 8.52 30 2.64 9.2 17.0 1.74 113 10.80
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Table 2 Analytical values and eigenvalues of Sn

H5 PALNC) SSE A2 PR B PR A%

1 922 65.0 51.0 47.0 440 59.8 92.2~44.0 48.2 65.0 5.2
2 17.2 16.4 16.2 15.0 15.0 16.0 43.8 17.2~15.0 2.2 162 0.2
3 143 142. 141 129 125 13.6 24 143~125 18 141 05
4 111 109 109 10.8 10.8 109 27 11.1~108 03 109 O
5 108 10.1 10.0 9.2 92 99 10 108~9.2 1.6 100 0.1

6 86 83 75 71 46 72 27 86~46 40 75 03

T 107 22 ARG F— R .
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4 188 185 166 164 163 173 22 188~163 25 166 -7
5 176 163 162 142 124 153 20 176~124 52 162 9

6 121 113 108 42 42 85 68 121~42 79 108 23
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Table 4 Average values of W, Sn, Nb, Ta, Rb and Cs of
non-mineralized samples from different parent rocks
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Table 5 Comparison of ore-forming element contents
in different strata

JCE W Sn Nb Ta Rb Cs

AAL7E/10° 5.8 10.3 17.2 2.10 142 8.5
100 2.9 5.1 145 1.09 165 10.8

HEZK% 200 2.02 1.19 1.93 0.86 0.79
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Table 6 Average values and enrichment coefficients of mineralized samples

SEH{E10° HEREU%
FEMAT AR
W Sn Nb Ta Rb Cs W Sn Nb Ta Rb Cs
| 21 7.17 11.5 16.0 1.89 166 7.77
Sn ik 4 8.81 58.6 15.6 2.33 157 6.07 1.23 5.10 0.98 1.23 0.95 0.78
Rb 71k 4 13.21 11.7 12.3 2901 277 10.50 1.84 1.02 0.77 1.54 1.67 1.35
Sn.Rb&HfL 1 11.00 65.0 13.7 3.67 248 15.80 1.53 5.65 0.86 1.94 1.49 2.03
R7 TWHEAET Sn—-W-Nb-Ta-Rb—Cs i T A 547
Table 7 Industrial indexes of Sn, W, Nb, Ta, Rb and Cs in granite
A (5T 1% JLE/0°
Wb
=2 A T AR Tl S iz 75 A B Tk iz
i WO, 0.064~0.10 0.12~0.20 W 507~793 951~1586
) Sn 0.1~0.2 0.2~0.4 Sn 1 000~2 000 2 000~4 000
iR Nb,Os 0.05 0.1 Nb 350 699
£ Ta,0s 0.006 0.01 Ta 49 82
Hn Rb,0 0.04~0.06 0.1~0.2 Rb 366~549 914~1 829
4 Cs,0 0.05~0.06 Cs 315~377 472~566
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