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Fig.1 Two profiles of red weathering crust and their locations in the study area
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6. 48 5.42 YK SLREE/>HREE 1.90~3.36 2.34 (Gal/Yb) 1.20~
3.92~5.27 4. 63, REE 1.54 1.40.
113 »
REE o 3 (La/Sm) .(Gd/
Yb) v (La/Yb) 0
. 8Ce. dEu Ce. Eu 3.2
(La/Sm) y.(Ga/Yb) y (La/Yb) TFe,0,/Al,0,
. "2si ND YK
(La/Yb) Ti 0
; (La/Sm)  (Gal 2 ND YK Ti0, /8i0,
Yb) - ND (La/ 0.99 TFe,0,/Al,0,
Yb) 2.58~7.75 4.71 ( La/Sm) R? 0.99 0.97.
2.26 ~3.39 3.11 ( Ga/YDb)
0.90~1.58 1.16, YK ( La/Yb)
3.28~5.04 4.03 ( La/Sm) y .
1
Table 1 Major and trace elements contents along the two profiles
Si0,/  AlLO;/  TFe,0,/  MgO/  CaO/  Na,0/  K,0/  TiO,/
Nb/Ta Hf/Zr CIA® Lor
1072 1072 1072 1072 1072 1072 1072 1072
ND-3 55.29 17.70 8.92 0. 81 0. 65 0.11 0.79 1.71 14.52 29. 61 91.58 12.92
ND-5 50.53 20. 60 10. 12 0.97 0.61 0.13 1. 05 1.57 13.33 29. 08 91.33 13.49
ND-7 45. 85 22.87 11. 15 1.01 0.63 0.08 1.01 1.39 14.56 30. 56 92.40 15.19
ND-10 37.37 27.38 12. 86 1.22 0. 84 0.11 0.96 1.07 14. 56 30. 45 93. 69 17.49
ND-11 1. 41 0.63 0.42 0.52 53.96 0.07 0.15 0.03 14. 58 12. 50 62. 65 42.75
YK-3 42.27 24.10 10. 17 1.57 1.95 0.10 1.55 0.89 13.05 27.40 83.90 15. 14
YK-5 42.78 23.89 10. 17 1. 56 1.92 0.11 1.59 0.91 13.02 28.70 84.00 14. 88
YK-7 42.87 22.79 9.65 1. 50 3.52 0.11 1. 61 0. 88 13.20 27.12 76.58 13. 81
YK-10 44.41 22.43 10. 06 1.51 2.22 0.11 1. 60 0.92 13. 08 28. 19 82.56 14.36
YK-11 0.213 0.097 0.010 0.808  55.410 0. 044 0.014 0. 006 35.819  35.115 48.070  43.38
vceb 65. 89 15.17 4.49 2.20 4. 19 3.89 3.39 0.50 12. 00 0.03
PAAS® 62. 80 18.90 6. 50 2.20 1.30 1.20 3.70 1. 00 0.02
S ( CIA) = Al,0;/( Al,05+ CaO" +Na,0+K,0) Ca0” Ca0 17718 - Lol ; b.UCC(
) PAAS( ) Taylor and McLennan ' o
2
Table 2 REE contents along the two profiles pe/g
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
ND-3 85.6 206 28.9 94.4 16.2 3.59 17.2 2.97 18.5 4.07 10.5 1.71 11.6 1.56
ND-5 84.3 206 24.2 89.6 16.2 3.09 15.8 3.05 17.5 3.74 9.85 1. 84 12 1.6
ND-7 73.2 163 19.7 69.5 13.9 3.02 14.3 2.64 16.8 3.41 10.2 1.6 11 1.42
ND-10 88.8 123 25.5 104 24.7 5.4 25.8 5.67 35.8 7.56 21.3 3.37 23.2 3.17
ND-11 4.93 4.95 1.17 4.4 0.918 0.18 0.859 0.141 0.8 0.187 0.418 0.067 0. 44 0. 057
YK-3 75.6 178 26.2 115 25 5.3 25.5 4.72 25.7 5.75 14. 8 2.26 15.5 2.15
YK-5 82.8 194 27.2 118 25.5 5.31 28 5.24 29.8 6.57 17.3 2.36 16. 1 2.16
YK-7 79.9 161 27.9 111 23.1 5.31 25.5 4.54 27.9 5.9 14. 4 2.18 14.2 2.07
YK-10 85.4 173 27.4 106 22.5 4.61 21.7 4.07 23.4 4.99 12.8 1. 87 14.1 1.78
YK-11 0.561 0.943 0.123 0.497 0.105 0.024 0.111 0.02 0.124 0.028 0.081 0.013 0.075 0.01
ucc 30 64 7.1 26 4.5 0. 88 3.8 0. 64 3.5 0.8 2.3 0.33 2.2 0.32
PAAS 38 80 8.9 32 5.6 1.1 4.7 0.77 4.4 1 2.9 0.4 2.8 0.43
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3
Table 3 The REE parameter comparison between two profiles

SREE/10® Y LREE/10"® YHREE/10® Y LREE/YHREE (La/Yb)y (La/Sm) (Gd/Yb) y 8Ce 3Eu
ND-3 502. 8 434. 69 68. 11 6.38 4.97 3.32 1.2 1 0. 66
ND-5 488.77 423.39 65.38 6.48 4.73 3.27 1. 06 1.1 0.59
ND-7 403. 69 342.32 61.37 5.58 4.48 3.31 1.05 1.03 0.65
ND-10 497.27 371.40 125. 87 2.95 2.58 2.26 0.9 0.62 0. 65
ND-11 19.58 16. 55 3.03 5.46 7.55 3.38 1.58 0.50 0. 62
YK-3 551. 957 425.1 96. 38 4.41 3.28 1.9 1.33 0. 96 0. 64
YK-5 600. 649 452. 81 107. 53 4.21 3.46 2.04 1.41 0.98 0. 61
YK-7 542.389 408. 21 96. 69 4.22 3.79 2.17 1.45 0.82 0. 67
YK-10 580. 167 418.91 84.71 4.95 4.08 2.39 1.24 0. 86 0. 64
YK-11 3.71 2.25 0.46 4.88 5.04 3.36 1.20 0. 86 0. 68

. > LREE=La+Ce+Pr+Nd+Sm+Eu; ¥ HREE=Gd+Tb+Dy+Ho+Er+Tm+Yb+Lu; Y REE= Y LREE + Y HREE; ( La/Sm) y.( Gd/Yb) y  ( La/

Yb)

Jones 2

Zr/Hf
YK

; 8Ce = Cey /( Lay xPry) (12 8Eu = Euy /( Smy xGdy) (12 ;

2

Fig.2 Correlations of major and trace elements along the two profiles
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4 (uce)
Fig.4 UCC normalized spider-diagrams of samples

5
Fig.5 Chondrite-normalized REE patterns of samples
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6
Fig.6  Migration coefficient of elements along the two profiles
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Material Sources and Element Migration Characteristics of Red
Weathering Crusts in Southwestern Guizhou

ZHANG Kun'® JI Hongbing' > CHU Huashuo' > SONG Changshun' > WU Yanfei' *

( 1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081
China; 2. University of Science and Technology Beijing School of Energy and Environmental Engineering Beijing 100083  China;
3. University of Chinese Academy of Science Beijing 100049 China)

Abstract: Guizhou Plateau the center of Southwest China karst develops red weathering crusts widely and the provenance and for—
mation mechanism of these weathering crusts are still controversial. This paper studied migrations of major trace and rare earth ele—
ments in two red soil profiles ( ND and YK) over limestone at the muddy celestial forest in the Buyi and Miao Autonomous Prefecture
Southwest Guizhou and discussed the provenance of the red soils. The results indicated that: (1) the overlying clays were formed by
in-situ weathering of the underlying carbonate ( 2) soils of the two profiles ( ND and YK) showed similar geochemical characteristics
of the bedrock characteristics variation might be resulted from influences of pH and weathering intensity.

Key words: karst; weathering crust; provenance analysis; element migration; Guizhou



