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Fig. 1(a)Distribution map of Yanshanian magmatic rocks in lower Yangize area and adjacent areas; (b) simplified

Sample location
geological map of Yaocun granite( modified after Chen Fang et al. , 2013&; Wang Cunzhi et al. , 2021&)
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Fig. 2 Representative samples of weathering crust profile andmicro photos of rocks from Yaocun granite(a) Wkki 7 &
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(a) weathering crust profile of yaocungranite; (b) Photos of representative rock samples of residual slope accretion; (¢) Photos of representative

rock samples of strong semi-regolith; (d) Photographs of representative rock samples in the transition layer; (e) Photos of representative rock

samples of weak semi-regolith; (f) Hand specimen photos of Yaocun granite; (g)—(m) : all are thin section photos of rocks from bedrock; (g)

Microscopic features of thin sections of Yaocun granite under crossed-polarized light; (h) K-feldspar is significantly dusty under plane polarized

light; (1) K-feldspar Kasbah twinning phenomenon under plane polarized light; (j) Plagioclase polysynthetic twinning under crossed-polarized

light; (k) Fracture development on quartz surface under crossed-polarized light; (1) Biotite under cross polarized light; (m) BSE photo of titanite,

showing the development of fissures
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Qtz—Quartz; Bt—Biotite; Kfs—K-feldspar; Pl—Plagioclase; Tin—Titanite; Mag—Magnetite; [Im—Ilmenite ; Zrm—Zircon
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Fig. 3 Zircon U-Pb ages from Yaocun granite, Langxi, southern Anhui
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4) , #5f LA-ICP-MS U-Pb [FIf7 Z4HT4s R 1,
Pb &A%, 84T 1. 73%107°~24. 1x10°°, Th &
AT 50.6x10° ~1030x10°°, U S H#A T 67.7x

20YC02-6

©

126+3.8Ma 128+3.6Ma

100um

129+3.8Ma  128+4.0Ma

Pl 4 g e RIS BR WA 1A £ BT AR A0l ( CL) IR

Fig. 4 Cathodoluminescence (CL) Image of the Zircons from

Yaocun granite, Langxi, southern Anhui

128+3.6Ma

129+3.7Ma

10°~878x10°, Th/U {H } 0.45~1.20, ¥ K F
0. 40, HAE#S A BORL B A7 Ar HE AL 1 10 43 1 v (]
5), &% HREE, Jf HAEA A EL Ce 1IE 5% Fl Eu
5, BB RREFE 7R HOR A K R A (Hoskin et
al. ,2005) . WM SIS A AR AL b K f I (&
3),2Ph/P U AEIRER BN S, 27 A s A AR AR
125~ 135Ma [8],*°Pb/™* U IIAFE 44 K 127. 9+
1.4 Ma(n=27,MSWD =0.39) {03 T Wk 541y
TE AR, oA g e L DX 38E 110 00 W6k B B3 2 308 sl B4 7
.

WA AR Z IR AR AR, BRFE S 2
SEA, WO LB ORI AR BRI AR
A E R AR AR B AR AR AR AR AR EE 56 Tk
PR AEAR 2B IR D W RAN 5 A e A E s
HEATXE Eb b FE, — O T Rl LRI RGN (AR AR,
2021) $idfE kA7 % FLBRAIE, 53 — 7 1 W kb 78 T kA
RSB, DUEEA B A DX T IR 1 1 4
AR,

W R A A I A DA AR T 2R A B A SR LR
2, 4 (20YC02-6) H + B A 423%x107° ~ 1701 x
107, F-H4{8h 897x10°, SLREE=24.0x10™° ~161
x107°, M A 59.0x10™°, SHREE = 399 x 107° ~
1554x107° YA R 8911070, 7 b B A brife
foF ey #2645 52 9 HREE 52 20 & % LREE 5
PS5 % (& 5), LREE/HREE 14 F ¥ {E K
0.07;(Lu/Gd) yBIfE K 16.1~56.3,F
fE}23.2,(Sm/La) y B A 1.28~9453,
YA 662, FWIEE A T E G IR
AN IR R AR, BA SR ELY Ce 1E 57
WM Eu 5% 8Ce HIME M 3.21 ~ 1049,
EYME R 139,8Eu B R 0.05~0.57,°F
BB 0. 29, 3% SERF i 3438 B A 2 0 A
#5409 (Hoskin et al. , 2005) . &84 Ti & &
TE 4. 42x107° ~30. 0x 107, Ti o 11 & Ky
637 ~ 848°C , -1 {H B 747°C ( Watson et
al., 2005) ; FUR L A -15. 4~ -6.54,
XN -9. 75, BARAEGR FERFIE
3.3 MERBLTESW

WA 1R 3 25 RN XAk e A i 42 T
WILE TS RN T8 3, g5 RN, &
A Ml 338x10°°, LREE/HREE {8
H4.67, 81 Eu 7 5% (6Eu=0.65),
Ce TCHI i 4 (8Ce=1.02) , R EM + 43
P ( (La/Yb) (=15.6) ; Kfk5%
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H Bl 284X 1070 ~ 642x107°, - 24 Jy 466 x
107°, Hodr 2 KL JZ2H + B i i 1A 642107, 2y )2
AR . LREE/HREE EX 8 4. 47,3 ) Eu
T (SEu PN 0.57) , Ce BRI HUFH (8Ce F
¥ 0.83) R ERM LEUIE, (La/Yb) y SFHEIH
15.33(10.3~28.4)

A il PR3 B A s oA AR E 2 16 (8] 7a)
AT DA H s XA 5 T 45 )2 BRORE B A b v AL A 4 e
Gy AR S S 1) A R 5 AR e+ IXC ] ko
BEBE, I AE A - X [A)E F7-2%  Ir A G £ TR AE
2 KALE (C,) I & T s v &, B XUE
o5 R MAERIA —F(K 7a) , % )2 LREE & &
Wl & T HREE, RUIFFER + 702 Fl 53 8 =UHE X
{7t % & i R ELA BB A 4k R M, ELAE kR SE A R
TR A SR B 2D A DU AR 55 2 KUk
JZEAEENUIE (B 6) o TEIAG AR e A ik 15 2]
(B 7h)  BkR A AR BB R A Rb U Th Pb Nd
1E5# ,Ba Nb Ta Sr . Zr i 54 . WALHIHIA 2R

R 2 A BB R SR MEBTRANER(x107°)

Table 2 Trace elements of zircon from Yaocun granite, Langxi, southern Anhui (x107)

20YC02-6 4341 5 01 02 03 05 06 07 08 10 12 13 15 17
SREE 653 879 1104 423 728 653 632 985 1701 1250 1286 945
LREE 48.6 | 37.2 | 76.9 | 24.0 | 45.3 | 37.4 | 46.0 | 34.6 147 85.8 | 81.0 | 45.7
HREE 605 842 10272 | 399 683 615 586 951 1554 1164 1205 899
LREE/HREE 0.08 | 0.04 | 0.07 | 0.06 | 0.07 | 0.06 | 0.08 | 0.04 | 0.09 | 0.07 | 0.07 | 0.05
3Fu 0.35 | 0.29 | 0.38 | 0.40 | 0.24 | 0.38 | 0.30 | 0.05 | 0.19 | 0.29 | 0.22 | 0.14
3Ce 32.7 114 1050 | 21.6 116 111 107 131 10.5 428 50.4 | 9.08
(Lu/Gd) 22.9 | 21.0 17.7 | 24.1 16.4 | 17.0 | 16.8 | 24.9 17.6 | 20.1 18.4 | 19.3
(Sm/La) y 15.4 405 9453 | 9.06 283 298 152 135 3.54 701 40.5 12.8
20YC02-6 4341 55 18 19 20 21 22 23 24 25 26 27 28 30
SREE 1299 718 901 749 697 724 774 500 745 977 1165 1371
LREE 78.8 | 33.4 | 43.3 | 44.5 | 24.4 | 38.1 30.4 | 30.5 | 44.1 72.7 130 161
HREE 1221 685 858 705 673 686 744 469 701 904 1036 1210
LREE/HREE 0.06 | 0.05 | 0.05 | 0.06 | 0.04 | 0.06 | 0.04 | 0.07 | 0.06 | 0.08 | 0.13 | 0.13
3Eu 0.26 | 0.28 | 0.08 | 0.26 | 0.42 | 0.26 | 0.40 | 0.51 | 0.22 | 0.35 | 0.29 | 0.57
3Ce 182 0.00 | 9.69 | 97.1 90. 0 283 149 239 41.9 520 7.78 | 5.23
(Lu/Gd) 21.9 | 26.8 | 26.6 | 26.1 22.3 | 24.2 | 20.0 16.2 | 27.4 19.8 16.6 | 35.1
(Sm/La) y 292 0.00 | 3.68 | 69.0 479 634 813 1392 | 19.5 996 2.69 | 3.46
20YC02-6 437 55 31 32 33 34 35 36 37 38 39 40 A
SREE 828 846 817 479 1171 967 728 975 956 865 897
LREE 48.8 | 61.0 | 32.0 | 24.4 | 87.3 | 57.5 | 27.6 116 64.3 | 45.8 | 59.0
HREE 779 785 785 455 1083 909 700 859 891 819 838
LREE/HREE 0.06 | 0.08 | 0.04 | 0.05 | 0.08 | 0.06 | 0.04 | 0.13 | 0.07 | 0.06 | 0.07
3Eu 0.20 | 0.22 | 0.28 | 0.32 | 0.30 | 0.29 | 0.24 | 0.45 | 0.16 | 0.18 | 0.29
3Ce 39.2 16.9 384 31.5 | 38.4 208 0.00 | 3.21 6.25 185 139
(Lu/Gd) 24.1 29.4 | 20.5 | 26.2 | 21.8 19.3 18.0 | 16.1 56.3 | 38.5 | 23.2
(Sm/La) y 21.8 | 4.01 | 56056 | 17.4 15.0 551 0.00 | 3.12 1.28 | 98.4 663
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Table 3 Analysis and test results of rare earth elements in weathering crust from Yaocun granite,
Langxi, southern Anhui (x107°)
3RS 01 02 03 04 05 06 07 08 09 10 11 12 13
La 83.6 62.8 101 107 126 125 84.1 58.9 78.8 92.2 86.6 78. 1 81.5
Ce 115 86.0 126 103 161 163 107 97.8 145 180 161 158 164
Pr 16.4 11.9 20.6 23.6 30.3 30.2 19.9 12.8 18.2 21.4 21.5 18.3 19.4
Nd 57.7 42.2 72.5 86.7 117 116 74.2 47.8 68.0 78.2 81.4 68.4 71.4
Sm 7.65 5.85 9.53 11.6 18.1 19.8 13.1 8.27 11.9 13.5 14.8 11.9 12. 4
Eu 1.52 1.39 1.89 2.23 2.82 3.02 2.28 1.85 2.06 2.14 2.24 1.91 1.90
Gd 6.43 4.95 7.85 9.00 14.0 16.2 10.7 6.95 9.87 11.5 12.8 9.99 10.6
Th 0. 87 0. 69 1.04 1.18 1.87 2.32 1.54 1.02 1.42 1.70 1.97 1.46 1.58
Dy 5.33 4.10 6.17 6.97 10.9 13.6 9.02 5.94 8.46 9.95 11.7 8. 64 9.32
Ho 0.94 0.74 1.08 1.20 1.93 2.48 1. 66 1.13 1. 60 1.86 2.23 1.63 1.78
Er 2.69 2.11 3.00 3.35 5.35 6.91 4.66 3.23 4.62 5.32 6.34 4.70 5.10
Tm 0.37 0. 30 0.41 0.45 0.74 0.96 0. 66 0. 46 0. 66 0.76 0.90 0.68 0.73
Yb 2.39 1.92 2.56 2.82 4.82 6.35 4.32 3.09 4.45 5.12 6.03 4.59 5.00
Lu 0.35 0.28 0.37 0.41 0. 68 0.91 0.62 0.45 0. 65 0.74 0.86 0. 66 0.71
Y 30.8 24.6 35.3 38.8 58. 1 72.3 50. 1 34.9 48. 1 56.0 65.3 49.0 53.9
SREE 333 250 390 398 554 579 384 284 404 481 476 418 439
LREE 283 210 332 334 456 457 301 227 324 388 367 337 350
HREE 50.2 39.7 57.8 64.2 98.4 122 83.3 57.2 79.9 93.0 108 81.3 88.7
LREE/HREE 5.63 5.29 5.75 5.21 4.63 3.74 3.61 3.97 4. 06 4.17 3.40 4. 14 3.95
(La/Yb) y 35.0 32.7 39.6 37.9 26.2 19.7 19.5 19.1 17.7 18.0 14.4 17.0 16.3
(La/Sm) 7.05 6.93 6. 86 5.92 4.50 4.08 4.16 4.59 4.29 4.40 3.77 4.22 4.24
(Gd/Yb) y 2.23 2.13 2.54 2.64 2.40 2.11 2.05 1.86 1.83 1. 86 1.76 1. 80 1.75
3Ce 0.77 0.77 0.68 0.51 0. 64 0.65 0. 64 0.87 0.94 1.00 0.91 1.03 1.01
dEu 0. 66 0.79 0. 67 0. 67 0.54 0.52 0.59 0.75 0.58 0.52 0.50 0.54 0.51
S 14 15 16 17 18 19 20 21 22 23 24 B | CFEE

La 91.5 120 125 118 87.8 78.2 104 62.4 72.5 70.6 71.6 68.6 —

Ce 131 159 199 161 150 140 204 117 141 128 138 131 —

Pr 21.9 30.2 31.3 29.7 20.6 17.0 24.6 14.0 16.5 15.6 15.8 14. 4 —

Nd 83.3 119 122 116 77.3 60.9 87.3 50.6 59.6 57.1 56.4 54.1 —

Sm 14.2 19.7 20.7 20.0 13.3 11.4 16. 4 9.52 11.2 10.5 10.2 9.08 —

Eu 2.47 3.05 2.88 3.03 2.11 1.98 2.23 1.74 1.87 1.69 1.73 1.77 —

Gd 11.7 15.8 17.3 17.1 11.2 9.19 13.2 7.72 9.04 8.63 8.28 7.73 —

Th 1. 66 2.19 2.51 2.53 1. 65 1.46 2.09 1.21 1.42 1.34 1.30 1.12 —

Dy 9.57 12.6 14.7 15.0 9.81 8.59 12.3 7.21 8.46 8. 15 7.33 6.58 —

Ho 1.77 2.28 2.79 2.85 1.87 1.56 2.23 1.31 1.55 1.49 1.39 1.21 —

Er 4.91 6.32 7.84 7.93 5.28 4.37 6.27 3.75 4.44 4.30 3.91 3.42 —

Tm 0.68 0.87 1.10 1.10 0.75 0. 64 0.93 0.56 0. 67 0. 65 0.59 0.48 —

Yb 4.42 5.58 7.23 7.18 4.94 4.04 5.95 3.58 4.33 4.21 3.88 3.15 —

Lu 0.64 0.80 1.04 1.03 0.72 0.61 0.89 0.54 0. 65 0. 64 0.56 0.46 —

Y 54.6 70.0 85.8 87.2 56.2 46. 6 65.5 39.1 46. 1 44.5 40.2 35.5 —
SREE 434 568 642 590 444 386 547 320 379 358 361 338 434
LREE 344 451 501 448 351 309 438 255 302 284 294 279 348
HREE 89.9 116 140 142 92.4 77.1 109 65.0 76.6 73.9 67.5 59.6 85.4
LREE/HREE 3.83 3.88 3.57 3.16 3.80 4.01 4. 00 3.92 3.94 3.84 4.35 4.67 4.16
(La/Yb) y 20.7 21.6 17.3 16.5 17.8 19.4 17.4 17.4 16. 8 16. 8 18.5 21.8 21.4
(La/Sm) 4. 15 3.94 3.90 3.84 4.26 4.43 4.09 4.23 4.19 4.32 4.52 4.87 4.62
(Gd/Yb) 2.19 2.34 1.98 1.97 1.87 1.88 1.84 1.78 1.73 1.70 1.77 2.03 2.00
8Ce 0.72 0.65 0.78 0. 66 0.87 0.94 0.99 0.97 1.00 0.95 1.00 1.02 0.83
SEu 0.58 0.53 0.47 0.50 0.53 0.59 0. 46 0.62 0.57 0.54 0.57 0.65 0.57

E: SREE 1§ (La—Lu) +Y & EEZ A1 LREE 48 La—Eu 8% 2 A1 HREE 48 (Gd—Lu) +Y 198 &k 2 A1 P 3 E AR BR YA 5 R 5h
A HA 24 AR BYSEIIME . Notes: SREE = the sum of the content of (La—Lu)+Y; LREE = the sum of La—FEu content; HREE = the

sum of the content of (Gd—Lu)+Y; The average value represents the average value of 24 other samples except Yaocun pluton.
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Table 4 Analysis and test results of rare earth elements in Single mineral from Yaocun granite
Langxi, southern Anhui (x107)

Iy La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yh Lu | 3REE
Pl01 13.4 17.4 1.13 | 3.23 | 0.14 1.80 | 0.07 | 0.01 | 0.00 | 0.00 | 0.05 | 0.00 | 0.02 | 0.01 37.2
P102 20.2 | 23.4 | 1.48 | 4.01 | 0.26 | 2.34 | 0.07 | 0.03 | 0.07 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 51.9
P103 9.72 | 833 | 0.43 | 0.91 | 0.10 | 0.55 | 0.07 | 0.01 | 0.00 | 0.01 | 0.03 | 0.00 | 0.02 | 0.00 | 20.2
Pl104 13.4 15.1 | 0.94 | 2.32 | 0.24 1.02 | 0.08 | 0.00 | 0.04 | 0.00 | 0.02 | 0.00 | 0.03 | 0.00 | 33.2
P105 24.0 | 28.9 | 2.09 | 5.99 | 0.33 | 3.64 | 0.32 | 0.00 | 0.09 | 0.00 | 0.02 | 0.01 0.03 | 0.01 65.4
Pl0o6 28.8 | 32.8 | 2.29 | 6.41 0.65 | 2.96 | 0.19 | 0.04 | 0.10 | 0.01 0.01 0.01 0.00 | 0.00 | 74.2
P107 15.4 | 17.5 | 1.16 | 3.03 | 0.19 | 2.51 | 0.10 | 0.02 | 0.04 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 40.0
P108 23.4 | 27.0 1.95 | 4.91 | 0.30 | 2.49 | 0.24 | 0.04 | 0.05 | 0.02 | 0.00 | 0.00 | 0.02 | 0.00 | 60.4
KfsO1 0.56 | 0.25 | 0.00 | 0.00 | 0.00 | 0.17 | 0.02 | 0.00 | 0.01 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00 1.03
Kfs02 0.93 | 0.53 | 0.02 | 0.08 | 0.06 | 0.27 | 0.00 | 0.01 | 0.06 | 0.00 | 0.00 | 0.00 | 0.04 | 0.00 | 1.98
Kfs03 1.57 | 0.66 | 0.02 | 0.13 | 0.06 | 0.31 | 0.00 | 0.00 | 0.01 | 0.00 | 0.02 | 0.00 | 0.01 | 0.00 | 2.80
Kfs04 2.61 | 0.89 | 0.02 | 0.00 | 0.00 | 0.50 | 0.08 | 0.00 | 0.00 | 0.00 | 0.01 0.00 | 0.00 | 0.00 | 4.12
Kfs05 3.22 | 2.20 | 0.07 | 0.01 | 0.01 1.06 | 0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.03 | 0.01 6.62
Kfs06 2.89 | 1.82 | 0.04 | 0.18 | 0.00 | 0.85 | 0.04 | 0.00 | 0.01 | 0.01 | 0.02 | 0.00 | 0.01 | 0.00 | 5.87
Kfs07 2.91 1.66 | 0.08 | 0.10 | 0.00 | 0.99 | 0.02 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00 | 0.05 | 0.01 5.85
Kfs08 4.07 | 2.28 | 0.10 | 0.09 | 0.00 1.61 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 0.03 | 0.01 8.21
Kfs09 1.66 | 0.89 | 0.02 | 0.04 | 0.02 | 0.27 | 0.06 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 2.97
Kfs10 1.35 | 0.74 | 0.02 | 0.21 | 0.00 | 0.85 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.02 | 0.01 | 3.19
Kfs11 1.89 1.06 | 0.05 | 0.00 | 0.04 | 0.89 | 0.00 | 0.00 | 0.01 | 0.00 | 0.02 | 0.00 | 0.00 | 0.01 3.97
Kfs12 0.73 | 0.52 | 0.02 | 0.00 | 0.02 | 0.22 | 0.02 | 0.00 | 0.01 | 0.00 | 0.02 | 0.01 0.00 | 0.00 1.59
Bt01 0.03 | 0.14 | 0.01 | 0.03 | 0.01 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.24
Bt02 0.03 | 0.05 | 0.00 | 0.00 | 0.00 | 0.01 | 0.00 | 0.00 | 0.02 | 0.00 | 0.02 | 0.00 | 0.01 | 0.00 | 0.16
Bt03 0.08 | 0.19 | 0.02 | 0.01 | 0.00 | 0.06 | 0.01 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.41
Bt0O4 0.11 | 0.25 | 0.02 | 0.06 | 0.02 | 0.00 | 0.06 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.02 | 0.00 | 0.54
Bt05 0.01 | 0.00 | 0.00 | 0.00 | 0.06 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.08
Bt06 0.02 | 0.08 | 0.00 | 0.03 | 0.03 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.02 | 0.00 | 0.20
Bt07 0.01 | 0.03 | 0.00 | 0.00 | 0.04 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 0.00 | 0.10
Bt08 0.01 | 0.01 | 0.00 | 0.00 | 0.00 | 0.02 | 0.00 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05
Bt09 0.02 | 0.02 | 0.01 | 0.04 | 0.00 | 0.03 | 0.00 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.15
Bt10 0.01 | 0.02 | 0.00 | 0.06 | 0.04 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.13
Btl1 0.03 | 0.07 | 0.01 0.01 0.00 | 0.03 | 0.01 | 0.00 | 0.00 | 0.00 | 0.01 0.00 | 0.00 | 0.00 | 0.17
Bt12 0.00 | 0.01 0.00 | 0.09 | 0.00 | 0.02 | 0.00 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | O.14
Bt13 0.11 | 0.52 | 0.04 | 0.04 | 0.02 | 0.00 | 0.01 | 0.00 | 0.00 | 0.01 | 0.00 | 0.00 | 0.01 | 0.01 | 0.77
Bt14 0.00 | 0.00 | 0.00 | 0.01 | 0.04 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 0.00 | 0.01 0.00 | 0.08
Sph01 3995 | 11810 | 1365 | 4942 797 64.5 578 79.8 454 92.3 260 40.7 296 42.9 | 24818
Sph02 3534 | 11433 | 1472 | 5594 976 81.3 738 108 643 133 381 58.3 409 54.3 | 25615
Sph03 3367 | 10991 | 1375 | 5236 903 75.0 698 102 602 125 367 57.1 405 55.2 | 24356
Sph04 3287 | 10669 | 1377 | 5255 930 77.3 714 104 626 131 379 58.7 413 55.1 | 24076
Sph05 3300 | 9760 1151 4249 699 57.7 515 71.6 417 83.9 242 38.3 288 41.7 | 20913
Sph06 3405 | 10244 | 1195 | 4360 716 60.2 538 76.0 438 89.6 259 41.9 318 45.5 | 21786
Sph07 3846 | 11601 | 1390 | 5040 820 67.9 615 86.7 500 103 295 47.1 339 47.5 | 24797
Sph08 2475 | 8590 1129 | 4604 826 59.9 592 78.5 424 79.5 213 32.5 248 38.2 | 19389
Sph09 3317 | 10201 | 1221 4680 787 58.5 556 74.4 408 77.6 211 32.8 247 38.1 | 21908
Sph10 3237 | 10007 | 1200 | 4456 740 62.2 554 79.1 471 97.9 289 46.5 340 47.0 | 21626
Sph11 3420 | 9998 1130 | 4168 675 55.7 501 69. 1 394 78.4 224 36.3 276 41.3 | 21065
Sph12 4066 | 12056 | 1411 5103 814 66. 4 592 83.2 479 97.5 283 45.1 328 45.6 | 25470
Sph13 3519 | 10048 | 1143 | 4190 660 53.2 478 65.9 370 73.8 207 33.4 255 38.1 | 21136
Sph14 2957 | 11644 | 1810 | 8306 | 1882 130 1581 246 1479 290 762 106 629 69.5 | 31891
Sph15 3523 | 12654 | 1780 | 7490 1430 105 1119 169 1015 204 557 80.3 505 58.2 | 30691
Ap01 1601 3493 334 1246 204 12.7 176 21.0 112 21.5 | 56.0 | 6.58 | 38.2 | 6.11 7327
Ap02 1444 | 3543 393 1652 311 18.0 282 35.7 193 36.2 | 88.0 | 10.4 | 56.6 | 7.52 | 8071
Ap03 1459 | 3380 365 1497 276 15.7 249 31.3 170 31.5 | 77.0 | 9.15 | 51.4 | 7.04 | 7618
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AT La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu | 2REE
Ap04 1069 | 2735 317 1369 279 15.1 243 31.3 159 30.1 | 70.5 | 8.08 | 41.7 | 5.58 | 6372
Ap05 1455 | 2992 278 996 143 9.86 122 14.5 | 76.3 | 15.2 | 39.6 | 5.19 | 33.9 | 5.73 | 6185
Ap06 1856 | 4673 543 2303 470 24.6 | 419 52.7 293 55.1 128 15.3 | 83.3 | 10.4 | 10926
Ap07 1604 | 3619 398 1684 321 18.0 284 35.3 191 35.9 | 86.5 | 9.97 | 56.0 | 7.72 | 8350
Ap08 1696 | 4018 437 1787 339 19.5 300 38.2 202 39.0 | 92.0 | 11.2 | 63.7 | 8.51 | 9051
Ap09 1190 | 2868 321 1322 251 14.4 223 28.0 149 28.0 | 67.8 | 8.09 | 43.6 | 5.74 | 6520
Apl10 1411 | 3620 405 1641 262 26.1 206 22.9 115 20.6 | 48.7 | 5.60 | 32.9 | 4.52 | 7822
Apll 1673 | 4060 468 1984 388 21.4 339 43.8 238 45.6 108 13.0 | 69.8 | 9.17 | 9462

. Pl—RHE A Kfs—8F K A1 5 Bt—B = BF; Sph—48 1 ; Ap— JK 1, Notes:

Sphene; Ap—Apatite.
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Fig. 6 Variation of 2REE, LREE, HREE and parameters with depth in weathering profile from Yaocun granite, Langxi, southern

Anhui: (a)3REE, LREE, HREE variation with depth diagram; (b) LREE/HREE ratio with depth diagram; (c) Eu” variation

with depth diagram;(d)Ce” variation with depth diagram
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Fig. 7 Chondrite-normalized REE patterns diagram (a) and primitive mantle normalized trace element distribution diagrams (b) of
the Weathering crust from Yaocun granite, Langxi, southern Anhui ( Chondrite from Sun and McDonough, 1989; primitive mantle
from McDonough and Sun, 1995)
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AR F A R B 285 = rh 0 s 4 1 ) 5 ) A
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Table 6 Calculation of mass balance of REE in bedrock 3REE ik 338x10 , 1L =y T
A =7 i 2 LFE < s ﬁu_'
—, TYtEEah | TR R L | TEER L | BEEgTY Trﬁ%¥ ey %iﬁj_szLT
T ame) | a0 | akt(xi07) | otk B SREE = 150x 107 (H 74
WREETY | AHEn 40.1 48.0 19.2 5.67 %, 1989) , il LY KA
WK 29.7 4.03 1.20 0.35 B £ 00 G 1w AR 4RI
e ;EH 3.1 0.24 0.0074 0. 0022 WIUR LR K A 1 T
()W t+m i <0.05 897 <0.45 <0.13 . . .
WA <0.50 8853 <44.3 <13.1 FRALRE 87, REE &
re <0.50 27457 <137 <40.6 EPRCE AR, A AR
SR 338x10° L7 SREE &5 53Rk A1 bt

VAW b A O TR 4 R BN ST A A AR (x107%) = (B TR A A
P/ (%) Ix [P PR LR/ (x107°) TR LAES 0 4 AL/ (%) = [ STk A 6 A

T ER/(x1070) I/ AT F R/ (x107%) ],

Notes: REE contenets in minerals is an average value based on Table 4; REE contributed to the
whole rock /(x107%) = [ mineral content in rock /(%) ][ REE in minerals/( x107%) ; the
distribution of REE among minerals /(%) = [ REE contributed to the whole rock /(x107%)] /

[ REE in Whole Rock /(x107%) ].

FUWRCE) W 0 R i A B RO Ak
6, I R A B Y A A T A R
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AR, A 13107 () B 0 WA A % s
B R MR A (27457 x 107°) A8 IR A7 ( 8853 x
10°°) o (&) Fo £ e A h P & e SR
A& 1% AHTTER R 1% SR 2 b i e At 50%
Hrpaa b e b B m R 40. 6% , B KA IR Z,
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DEM, EETHERSE50 Y& T 70%,
1M+ A I STk AN 2 10%, (5) Fi 1
WY R o U A XA Y DR
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TSR AR K T, A A i — 2 KA RO
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YE L ULIARR & A0 P RHS A6 4 5 7 L DTk
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4.4 BIEEHRIEHEER
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e L TR M EE R EZ B A L TR A
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2015 ;Sanematsu et al. , 2016) , WkF AL K A&
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YERBIHEAT , 25 WAL B9 (A ) & 5o i, B
S REE S5 BE BT RS 5 AR U i & A4
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RUKFREE PR MR Lo L W32
pH {E A, pH {E B W B 78R, 2 0 X0 A )
i o0 B BE H1 K/ La™ > Ce® > Pt >
Nd**>Sm> >Eu™ >Gd* >Th** >Dy** >Ho™ > Y >Er’* >
Tm™>Yb* >Lu*, [E K} HREE # LREE B TF4#%
AN TERR MW TR R ) TS, S R K PR
CO,* \HCO,™ \F~ .CI" 4P & TR RS & ke, it
B HREE iF#£32 pH {H W B 8, 18 96 5 B R 1%
Fic &) i 90 U0 VAT B8 B XU AR T BB (R T A,
1989 ; AT A5 ,1990)
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Occurrence characteristics of REE in granite weathering crust of
Yaocun granite in southern Anhui

GAO Ling, YAN Jun, LI Quanzhong, XIE Jiancheng
School of Resource and Environmental Engineering, Hefei University of Technology, Hefei, 230009

Objectivees:In order to study the mineral composition of weathering crust and the geochemical characteristics
of trace elements and rare earth elements of the weathering section from Yaocun granite, Langxi, southern Anhui.
Analyze the geochemical behavior of trace elements and the occurrence characteristics of rare earth elements. And
further define the genetic mechanism of ion-adsorbed rare earth deposits in this area .

Methods ; Combined with field work and microscope observation, the weathering crust of Yaocun granite is
stratified. Using LA-ICP-MS zircon U-Pb dating, XRD, whole rock trace element analysis and other methods, the
geochemical behavior of trace elements and rare earth occurrence characteristics in the weathering crust of Yaocun
granite were studied.

Results; The LA-ICP-MS zircon U-Pb dating shows that the formation age of the Yaocun granite is 127. 9+1.
4 Ma, which is the product of the late Yanshanian magmatism in southern Anhui. The weathering crust can be
subdivided into five layers: residual slope accretion (A), Strong semi-regolith ( C,) , transition layer (C,), Weak

semi-regolith (C,;) and bedrock (D). The total amount of rare earths is distributed in a " wave" pattern on the

longitudinal section, and the distribution pattern of REE in each layer shows the inheritance of the bedrock. The
REE of the bedrock is 338x107™°, and the REE of the semi-regolith is up to 642x107°, which is about twice than
bedrock. The weathering crust is enriched in LREE, and the fractionation of light and heavy rare earths is obvious
(La/Yb) y=15.6). XRD results show that the weathering crust material is mainly composed of weathering residual
main minerals ( quartz, K-feldspar, plagioclase, biotite), clay minerals ( kaolinite, halloysite, illite, gibbsite,
etc. ) and accessory minerals (zircon, apatite, titanite, etc. ).

Conclusions; The content of REE in the semi-regolith of the weathering crust of the Yaocun granite is
significantly higher than bedrock, and the distribution patterns are consistent, indicating that the REE in the
weathering crust have obvious inheritance during the development of the weathering crust. The clay minerals in the
weathering crust are mainly illite, kaolinite and halloysite, and there is a positive correlation between REE and
halloysite content. The weathering crust in this area is immature and is in an open system, and the migration of
elements is seriously affected by environmental factors. The contribution of (including) rare earth minerals
(especially titanite) to the REE in the weathering crust exceeds 50% , followed by plagioclase.

Keywords: Rare earth element (REE) ; weathering crust; clay minerals; titanite; granite; southern Anhui
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