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Table 1 Profile and sampling information
il SR B b £ (AL SR LA B B R A% ) e JE
Profile Sampling site Position Number of soil samples Number of basalts Depth (em)
‘ 20°22.377' N
LZ03  #x[a| B Jp P 4H Longtang, Xuwen 13 1 275
110°23. 318" E
' 20°16. 609" N
L.Z05 1) B9 %4 #8 Haian, Xuwen 17 1 415
110°15.218" E
R . 20°17.662" N
LZ08 4 ) 26 22 48 Haian, Xuwen 8 1 225

110°11. 441" E
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Table 2 REE contents in the basalts and soils in Leizhou Peninsula
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] g 2 ' La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y REE
Genetic Depth
Profile 1
horizon (cm) (pgg™)
1703 A 0-~3 12.28 49.38 3.55 15.90 4.22 1.52 4.54 0.65 4.28 0.89 2.53 0.35 1.87 0.29 102.3
3~25 10.91 59.33 3.20 14.12 3.88 1.49 4.30 0.59 4.03 0.87 2.37 0.33 1.64 0.29 107.4
B 25 ~50 13.85 51.67 3.90 16.17 4.10 1.39 4.39 0.58 3.65 0.83 2.11 0.29 1.54 0.25 104.7
50 ~60 4.06 43.37 1.44 6.24 1.90 0.71 2.10 0.30 2.16 0.44 1.31 0.17 0.98 0.16 65.34
60 ~ 80 6.37 45.02 2.01 8.96 2.50 0.97 2.78 0.41 2.77 0.61 1.72 0.24 1.31 0.22 75.87
80 ~110 5.69 28.64 1.81 8.38 2.44 1.01 2.85 0.40 2.97 0.62 1.68 0.24 1.26 0.20 58.19
110 ~ 140 6.56 35.50 2.08 9.37 2.63 1.08 3.14 0.43 3.28 0.69 1.91 0.27 1.42 0.24 68.60
140 ~ 170 7.12 38.09 2.27 10.66 2.89 1.09 3.23 0.47 3.21 0.64 1.77 0.25 1.38 0.23 73.29
170 ~200 5.10 41.50 1.70 8.10 2.45 0.99 2.72 0.40 2.84 0.58 1.64 0.22 1.28 0.20 69.74
200 ~220 9.80 51.91 3.20 13.90 3.94 1.48 3.93 0.58 4.12 0.84 2.33 0.33 1.95 0.30 98.61
220 ~242 6.14 49.71 2.04 8.98 2.77 1.11 3.35 0.46 3.38 0.72 2.00 0.30 1.67 0.27 82.90
BC 242 ~270 3.74 46.77 1.41 6.27 2.01 0.83 2.17 0.34 2.57 0.50 1.49 0.21 1.18 0.19 69.66
270 ~ 9.31 41.99 3.03 12.38 3.63 1.29 4.02 0.55 3.82 0.8 2.34 0.33 1.72 0.28 85.51
i
iﬁf 10.93 21.94 2.72 11.05 2.73 1.02 2.94 0.43 2.76 0.59 1.51 0.21 1.22 0.20 60.26
asa
LZ05 A 0~3 10.74 53.25 3.01 12.61 3.25 1.00 3.39 0.48 3.11 0.64 1.75 0.23 1.30 0.20 94.96
3~18 17.86 58.67 4.64 17.78 4.63 1.59 5.03 0.69 4.61 0.93 2.61 0.35 1.80 0.28 121.5
B 18 ~38 23.16 67.32 5.93 24.30 5.22 1.78 5.46 0.71 4.39 0.87 2.23 0.32 1.77 0.27 143.7
38 ~70 10.95 45.71 2.85 12.72 3.13 1.05 3.05 0.42 2.71 0.55 1.46 0.20 1.07 0.16 86.04
70 ~ 100 9.08 48.88 2.76 11.01 2.64 0.85 2.71 0.36 2.41 0.40 1.31 0.18 1.09 0.17 83.85
100 ~ 120 6.40 50.28 1.92 8.99 2.28 0.80 2.47 0.34 2.38 0.47 1.29 0.19 1.10 0.17 79.09
120 ~ 170 5.21 64.51 1.75 7.32 1.93 0.62 1.98 0.25 1.76 0.38 1.02 0.16 0.83 0.13 87.84
170 ~ 190 1.65 34.91 0.63 2.91 0.90 0.35 1.05 0.16 1.17 0.24 0.66 0.11 0.62 0.09 45.45
190 ~220 2.59 32.82 0.8 4.03 1.01 0.37 1.17 0.17 1.10 0.26 0.72 0.10 0.55 0.08 45.85
BC 220 ~250 2.67 41.86 0.89 4.09 0.97 0.40 1.19 0.18 1.29 0.27 0.80 0.11 0.67 0.10 55.47
250 ~280 1.70 28.36 0.68 2.93 0.82 0.30 0.88 0.14 1.15 0.23 0.70 0.09 0.61 0.09 38.68
280 ~ 300 2.47 17.38 0.84 3.53 0.97 0.35 0.95 0.16 1.16 0.24 0.70 0.10 0.58 0.09 29.51
300 ~330 1.07 14.95 0.44 1.87 0.59 0.23 0.64 0.09 0.81 0.16 0.50 0.07 0.45 0.07 21.94
330 ~360 1.40 14.64 0.53 2.24 0.67 0.27 0.75 0.12 0.96 0.20 0.59 0.09 0.50 0.08 23.04
360 ~390 1.69 17.72 0.60 2.70 0.80 0.28 0.87 0.14 1.05 0.21 0.62 0.09 0.54 0.08 27.39
390 ~410 5.11 16.57 1.44 6.13 1.55 0.54 1.52 0.25 1.71 0.37 0.96 0.14 0.78 0.13 37.22
410 ~ 5.66 19.13 1.69 6.12 1.8 0.68 1.77 0.28 1.97 0.40 1.18 0.17 1.02 0.16 42.11
LA
Basalt 16.19 25.32 3.65 15.70 3.56 1.37 4.33 0.60 3.75 0.79 2.15 0.28 1.28 0.20 79.17
LZ08 A 0~20 30.11 85.54 5.67 23.20 4.92 1.67 5.01 0.66 3.78 0.74 1.95 0.25 1.26 0.22 165.0
B 20 ~45 33.49 71.72 8.29 33.01 6.57 2.08 6.03 0.75 4.77 0.97 2.44 0.34 1.65 0.25 172.4
45 ~80 27.79 77.82 6.79 26.01 5.91 1.84 5.62 0.72 4.56 0.82 2.28 0.30 1.60 0.25 162.3
80 ~ 120 13.94 71.86 3.43 14.91 3.35 1.08 3.31 0.46 3.11 0.58 1.51 0.22 1.19 0.19 119.1
120 ~ 150 8.34 137.3 2.41 9.46 2.11 0.60 2.27 0.27 1.70 0.37 0.99 0.13 0.71 0.10 166.8
150 ~195  18.67 51.20 4.29 16.88 3.93 1.18 3.38 0.49 3.10 0.60 1.58 0.22 1.14 0.19 106.8
195 ~220 11.97 42.33 3.25 13.07 2.88 0.92 2.72 0.38 2.57 0.50 1.29 0.20 1.00 0.15 83.22
BC 220 ~ 12.03 47.48 2.87 11.05 2.68 0.85 2.43 0.34 2.34 0.45 1.24 0.18 1.10 0.16 85.19
26.51 39.54 4.86 19.80 4.02 1.43 4.51 0.52 3.33 0.62 1.65 0.21 0.92 0.15 108.1

Basalt
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Table 3 REE parameters of the basalts and soils in Leizhou Peninsula

) i Y REE LREE HREE
LREE/HREE  (La/Sm) (Gd/Yb) y SEu 3Ce
Profile (pg g*‘ )
t=}
¥
LZ03 58.19 ~107.4 47.96 ~92.93 7.63 ~15.40 4.69~7.57 1.17~2.31 1.49~2.30 1.00~1.21 1.69 ~4.90
Variation range
T
77.47 66. 30 11.17 5.98 1.55 1. 80 1.12 2.75
Mean
60. 26 50.39 9.86 5.11 2.52 1.95 1.10 0.97
Basalt
L
LZ05 21.94 ~143.7 19.51 ~127.7 2.79 ~16.30 5.06~12.51 1.16~2.79 1.16~2.49 0.92~1.17 1.38~8.25
Variation range
4y
81.69 73.49 8.20 9.39 1.91 1.94 1.03 3.97
Mean
LA
79.17 65.78 13.39 4.91 2.86 2.72 1.07 0.79
Basalt
Al
1708 83.22 ~172.4 74.42 ~160.3 6.54 ~17.20 8.46 ~24.52 2.48 ~3.85 1.78~3.21 0.97~1.03 1.04 ~7.38
Variation range
FH 1l
135. 1 123. 4 11. 66 11.72 2.81 2.53 0.97 2.55
Mean
LA
108. 1 96. 16 11.91 8.07 4.15 3.97 1.03 0.84
Basalt

TF 6 4 2 800 B35 50 NS0 R R B 45 S 800 (kv R, 10 7 B8 o 45 + 8855 T B 27358 Note: The variation ranges of various pa-

rameters are those at various depths of the same profile, and the mean are averages of Horizon B in the profile
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Fig. 2 Curves of REE distribution in the soil samples and their parent basalts
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Fig. 3 Correlations between REE and macro elements in the soils
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RARE EARTH ELEMENTS DISTRIBUTION AND ITS CORRELATION WITH
MACRO ELEMENTS AND PARTICLE-SIZE OF BASALT-DERIVED SOILS
IN LEIZHOU PENINSULA

Zhang Lijuan'?  Li Xusheng'’

Li Decheng’’

Han Zhiyong' Zhang Ganlin’

(1 School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210093, China)

(2 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract

Geochemical characteristics of rare earth elements (REEs) in basalt-derived soil profiles in Leizhou Pen-

insula were studied. Results show that REE distribution in the soil profiles is not only controlled by their parent basalts,

but also affected by weathering and soil forming processes. Y REE and 3Eu demonstrate clear inheritance of basalts, while

the weathering and soil forming processes result in REEs enrichment in the upper horizons of the profiles and obvious Ce

positive anomaly and slight fractionation between light rate earth elements ( LREEs) and heary rare earth elements

(HREEs) , but no remarkable fractionation is observed in LREEs or in HREEs during the soil forming process. Y, REE

shows an extremely significant negative correlation with Fe, O, content, which may be attributed to enhanced Fe-oxides

crystallization and decrease in content of REE-rich amorphous iron, while an extremely significant positive one with the

contents of P,0,and MnO, which should be caused by the existence of REEs-containing phosphate and Mn-oxides miner-

als, and with the content of clay ( especially the fraction <1 pm) as well, demonstrating that the adsorption of REEs by

clay minerals that are increasing during the weathering and soil forming processes is an important factor for the enrichment

of REEs. Furthermore, the adsorption of LREEs by clay minerals is more obvious.
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