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Analysis on geological characteristics and discussion about metallogenic process
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Abstract

Many ion-adsorption type REE deposits were found in Lancang County, Yunnan Province, which is located
in the Middle and South section of Lincang granite. Through analyzing the sample data of granite weathering
crust section and typical boreholes in the weathering crust of biotite monzogranite about Late Triassic, this paper
researches and analyzes metallogenic geology and geochemistry characteristics of ion-adsorption type REE de-
posits in weathering crust of granites, discusses the key metallogenic processes, summarizes the relationships be-
tween landform with weathering crust and ore outcrop. Researches show that the weathering crust of biotite mon-

zogranite has obvious stratification, the size and morphology of ore body are strictly controlled by development
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degree of weathering crust and microtopography; REE partition curves are showen as "W" shape smoothly, the
differentiation degree of LREE is stronger than HREE, and leaching rate of LREE is slightly higher than HREE
except Ce; the ore type is a mixed type which is mainly LREE with MREE and HREE all have. Through decipher-

ing the key metallogenic processes ion-adsorption type REE deposits, it is found that the changes of internal

stress, permeability, weathering degree and clay mineral content in weathering crust profile from top to bottom de-

termine that the ore body is mainly located in the full weathering layer of weathering crust.

Key words: geochemistry, Lincang granite, ion-adsorption type REE deposits, geological characteristics,

metallogenic process, Lancang County of Yunnan Province
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Fig.1 The distribution map of Lincang granite belt(a) and simplified geological and ion-adsorption type REE deposits map

of Lincang granite belt(b)(base map modified after Fang et al., 2017)
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a. Tabular plagioclase(+); b. Quartz is filled in feldspar with irregular crumb structure (+); c. Biotite is schistose by pressed;

d. Orthoclase has jagged edges (+)
Qtz—Quartz; Bt—Biotite; Pl—Plagioclase; Or—Orthoclase
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Tablel The major elements and related parameters about the full weathering layer of weathering crust of biotite

monzogranite in research area

4 w(B)/%

B3607 B3715 B41114 B11305 B41311 B31812 B32013 ®
Sio, 72.34 69.91 69.14 67.27 68.59 65.62 73.01 68.37
Al O, 15.44 14.01 14.08 17.28 16.55 16.54 15.28 14.28
Fe,04 1.74 3.29 2.19 3.55 2.75 4.74 1.35 1.36
FeO 0.79 0.63 0.43 0.96 0.52 0.62 0.71 2.85
CaO 0.06 0.52 0.06 0.06 0.05 0.05 0.06 2.13
MgO 0.28 1.04 1.68 0.69 0.53 1.50 0.24 2.02
K,0 4.13 4.22 4.10 2.56 4.12 2.43 4.70 3.71
Na,O 0.19 1.68 0.14 0.10 0.11 0.10 0.23 2.16
TiO, 0.19 0.49 0.29 0.47 0.45 0.78 0.14 0.64
P,O; 0.03 0.06 0.02 0.03 0.03 0.06 0.01 0.16
MnO 0.04 0.04 0.05 0.12 0.02 0.06 0.03 0.06
A 99.76 99.64 99.60 99.55 99.65 99.60 99.84 97.74
H,0" 4.48 3.71 7.36 6.40 5.88 7.02 4.03
CO, 0.05 0.04 0.06 0.06 0.05 0.08 0.05
Mg* 0.20 0.50 0.54 0.32 0.28 0.66 0.22 0.62

T < AR SCHECHE F 0 R TR A O A BT s O I VR AL B A e oC R PR (AL 2% %,2012) ; TFe0=0.8998 < TFe,0,, Mg'=100x
Mg /(Mg?*+TFe*"),

*2 PREEBZEZKERENUZTERUEHR I TERBXSHR
Table 2 The REE concentrations and related parameters about the full weathering layer of weathering crust of biotite

monzogranite in research area

w(B)/107¢
415>

B3607 B3715 B41114 B11305 B41311 B31812 B32013 @

La 234.00 59.70 110.00 371.00 79.40 82.50 53.20 54.73

Ce 96.50 107.00 158.00 193.00 117.00 123.00 45.20 100.90

Pr 48.60 11.70 23.10 59.20 15.00 18.90 11.60 11.54
Nd 192.00 45.90 90.00 220.00 56.90 79.50 44.60 42.43
Sm 41.20 8.29 19.20 53.90 9.65 16.00 11.40 8.29
Eu 2.94 1.33 1.74 6.02 1.33 2.67 0.80 1.53
Gd 25.70 7.23 16.40 60.10 9.13 14.20 12.00 7.38
Tb 3.97 1.14 3.04 13.50 1.52 2.69 2.83 1.16
Dy 19.80 6.24 18.30 88.70 8.87 16.90 18.80 6.95
Ho 3.36 1.13 3.33 16.50 1.58 3.26 3.52 1.37
Er 10.20 3.14 9.78 47.80 4.60 9.92 10.80 391
Tm 1.46 0.44 1.39 6.90 0.64 1.52 1.73 0.60
Yb 10.00 2.90 8.94 41.70 4.09 9.96 11.70 3.66
Lu 1.44 0.42 1.28 5.90 0.60 1.41 1.75 0.52

Y 95.20 34.30 104.00 633.00 51.90 103.00 120.00 38.45

LREE 615.24 233.92 402.04 903.12 279.28 322.57 166.80 219.43
HREE 171.13 56.94 166.46 914.10 82.93 162.86 183.13 64.00

TREE 786.37 290.86 568.50 1817.22 362.21 485.43 349.93 283.40
LRHE/HREE 3.60 4.11 2.42 0.99 3.37 1.98 0.91 3.54
La/Ce 2.42 0.56 0.70 1.92 0.68 0.67 1.18 0.54
SEu 0.26 0.51 0.29 0.32 0.42 0.53 0.21 0.59
3Ce 0.21 0.92 0.72 0.29 0.77 0.72 0.42 1.76
(La/Yb)y 16.20 14.25 8.52 6.16 13.44 5.74 3.15 10.47
(La/Sm)y 3.56 4.51 3.59 431 5.16 3.23 2.92 4.06
(Gd/Yb)y 2.12 2.06 1.52 1.19 1.85 1.18 0.85 1.67

T« FUAEL SO 15 AR SCROE i PTG S PO 2 s O IR VB AE B 5 2 R 3P B (L2 85, 2012)
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Fig.7 The REE distribution patterns(a) and trace element spidergrams (b) about the full weathering layer of weathering crust

of biotite monzogranite
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Table 3 The trace elements about the full weathering layer of weathering crust of biotite monzogranite in research area

g w(B)/10-6
B3607 B3715 B41114 B11305 B41311 B31812 B32013 o)
Cs 10.10 4.82 9.42 16.30 4.83 12.40 16.60 9.68
Rb 237.00 160.00 198.00 195.00 175.00 246.00 265.00 191.17
Th 26.90 30.10 26.80 37.20 32.90 35.80 24.80 23.60
Nb 9.35 12.20 12.60 17.40 14.30 18.90 14.20 34.23
Ta 1.49 1.36 1.24 2.01 1.36 2.06 2.68 1.49
Sr 17.80 114.00 30.00 23.60 39.80 21.00 20.80 169.48
Zr 112.00 194.00 143.00 206.00 189.00 253.00 104.00 211.50
Hf 5.06 5.86 438 6.45 5.40 7.75 6.52 6.16

TE A SO B PSR iR PO AT O IR VR TE B 2 O 2 P R0 (B FL 2 8545, 2012) .
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Table 6 The leaching rates of ore rare earth oxides

w(B)/107

£k
Jdo Eo

La,0; CeO, Pr,0,, Nd,0, Sm,0; Eu,0, Gd,0, Tb,0, Dy,0, Ho,0, Er,0, Tm,0; Yb,0, Lu,0; Y,0, ILREE IHREE XREE

ZK09-ZH 59.59 3.52 60.87 65.73 66.98 70.27 64.54 66.10 68.95 66.12 63.46 59.23 66.26 62.28 67.65 41.51 6695 4834
ZK16-ZH 63.18 11.59 66.59 68.08 68.59 71.93 66.47 67.58 70.08 66.71 63.72 59.75 64.31 62.16 71.43 5421 69.54 59.04
ZK13-ZH 57.57 9.81 60.76 62.25 62.61 73.58 62.49 61.60 64.02 59.94 57.77 53.18 61.09 57.84 64.44 4030 63.36 4831
ZK10-ZH 56.25 2091 5831 59.95 60.42 72.52 59.47 57.38 56.52 51.40 47.76 44.16 49.53 44.80 53.05 4338 53.24 4721
ZKO07-ZH 43.62 6.45 44.83 46.87 49.02 56.06 50.93 55.53 59.79 57.24 5449 5294 56.27 54.05 66.73 31.76 62.38 31.62
ZK04-ZH 69.71 3.21 62.74 68.76 69.46 69.08 76.29 76.76 70.92 7439 7233 62.42 61.96 5581 7537 5020 73.97 59.58
ZK41-ZH 71.93 2130 67.39 73.23 72.74 78.40 75.22 7432 67.48 71.45 66.65 60.62 56.16 5542 69.66 59.76 69.22 62.66
ZK42-ZH 80.73 22.55 77.68 85.21 86.36 86.90 87.73 83.39 77.41 78.10 7887 72.52 69.18 68.49 76.25 67.70 77.50 70.68
ZK36-ZH 81.67 16.18 77.97 85.53 84.99 90.82 85.19 85.92 80.87 82.89 82.26 72.53 74.79 72.02 77.93 59.13 79.28 64.65
ZK27-ZH 74.15 12.28 68.72 73.09 69.96 70.14 70.78 63.35 5591 54.83 51.40 4593 41.21 40.49 53.60 5549 5479 55.27
ZK33-ZH 69.07 17.74 62.87 69.30 69.03 75.65 70.39 70.81 65.32 66.02 62.65 52.55 50.65 51.83 63.72 52.62 63.75 56.33
ZK19-ZH 44.81 992 4424 46.26 48.16 67.61 48.96 47.88 42.90 41.67 40.09 32.93 31.90 3191 4134 32.64 41.64 3554
ZK25-ZH 74.15 15.10 68.39 72.83 76.26 81.70 71.37 68.38 63.47 62.78 5836 54.14 51.29 49.18 59.37 60.10 60.39 60.23
ZK59-ZH 95.32 26.18 88.52 97.56 94.06 93.65 98.28 95.99 89.16 93.96 90.58 82.11 78.89 75.61 88.62 75.68 89.50 79.77
ZK61-ZH 65.47 10.53 63.74 68.88 71.69 82.57 7247 67.98 66.67 69.57 70.56 63.64 54.33 54.17 66.82 43.92 67.00 48.93
ZK53-ZH 68.73 10.00 67.81 73.84 75.24 85.64 78.03 78.75 73.80 78.95 77.45 67.97 67.07 63.78 76.26 5143 7577 57.84
ZK69-ZH 47.94 523 47.51 5335 5498 74.09 57.36 62.90 58.64 58.48 53.20 49.57 43.99 4854 55.09 32.44 55.08 37.92

ZK67-ZH 69.85 19.84 65.59 71.68 73.98 86.38 74.68 74.57 70.63 71.89 66.93 57.69 56.65 5590 65.74 5131 66.70 56.41
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Fig.9 The leaching rate distribution diagram of each rare earth oxides
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Fig.10 The characteristic diagram of relationships between landform with weathering crust and ore outcrop in Lancang County
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