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Abstract: The geochemical behavior of elements in earth surface is closely related to natural environment, and the
change of element distribution in soil records the environmental characteristics during its formation. Focusing on the
typical black soil sections in Baiquan area, the paper studies the distribution rule of major and trace elements and its
implied environmental information, and discusses the weathering degree of the soil sections and climatic evolution
characteristics during the formation of section. The results show that except SiO, and Na,O, the content of major
elements in the soil sections is generally higher than that in Northeast Plain. The average chemical index of alteration
(CIA) is 58, with high Saf value, belonging to weak weathering. The trace elements essential for plant growth, such
as N, P, S, Mn, B, I, Ge, Se and Mo, accumulate under warm climatic condition, with high content in surface and
illuvial layers, and low in eluvial layer and parent material layer; while under cold and dry conditions, they
accumulate on the surface. The strong correlation between metal trace elements and Fe indicates that its vertical

component is controlled not only by climatic conditions, but also by major elements. The migration rule of major
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elements reveals the soil in humus layer is of high maturity, mainly formed in a warm and humid climate. The illuvial

layer may be at the removal stage of Na and Ca, with soil formed in a relatively cold and dry climate.

Key words: black soil section; major element; trace element; weathering; climate environment; Heilongjiang

Province
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1 )%U Ef%ﬁE Table 1 Contents of major elements in the soil sections,
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Field photographs of typical black soil sections in Baiquan area
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Fig. 2 Distribution characteristics of major elements in the soil sections, Baiquan area
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Table 2 Contents of trace elements in the soil sections, Baiquan area
DE FE/0° As B Cd Cr Cu Ge Hg | Mn Mo N Ni P Pb S Se Zn
&/ME 712 3290 005 57.00 1890 1.20 0.01 1.70 527  0.46 961 2280 582 20.00 167 0.14 50.90
K 1470 48.70 0.12 80.90 30.60 159 0.02 455 1496 1.12 2573 39.70 844 2860 368 0.33 83.90
JE 5 )
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trifE2: 255 557 003 878 403 015 000 1.03 400 0.23 645  6.45 101 3.73 73 0.08 10.83
f/ME 227 29.80 004 6050 19.80 1.19 0.01 0.69 305 0.45 961 26.00 304 20.10 58 0.04 6150
K 1250 51.10 0.12 89.10 29.00 1.86 0.04 469 1060 0.80 2573 37.70 1183 29.80 538 0.36 80.20
TR
EH{H 894 3950 0.07 7050 23.94 141 0.02 250 609 057 1917 31.27 618 2259 209 0.14 69.10
bRifEZ% 326 673 003 983 321 022 001 131 274  0.15 645  4.46 284 357 156 011 7.27
f/ME 957 3440 004 6520 2520 1.25 001 1.65 556  0.46 390 1490 462 1710 128 0.04 36.00
& AKfE 1090 47.20 0.08 68.00 27.30 1.67 0.03 414 1119 0.87 692 40.30 592 2430 202 0.08 76.60
BEZE
SEH{H  10.24 40.80 0.07 66.60 26.25 1.41 0.02 3.05 745 0.64 547 2733 526 20.97 162 0.05 62.30
bRfEZE 094 905 002 198 148 023 001 127 324 021 151 1271 65 3.63 37 0.02 2281
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Fig. 3 Distribution characteristics of trace elements absorbed by plants in the soil sections, Baiquan area
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Fig. 4 Distribution characteristics of metal trace elements in the soil sections, Baiquan area
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Fig. 5 The CIA and Saf diagrams for soil sections in Baiquan area
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Table 3 Correlation coefficient of trace elements in
the soil sections, Baiquan area
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JiE As Cd Cr  Cu Hg Ni Pb  Zn Fe
As 100 052 -057 -012 0.98 0.02 0.27 -0.50 0.99
Cd 052 100 041 -091 035 0.86 096 048 0.38
Cr -057 041 1.00 -0.75 -0.72 0.81 0.64 100 -0.69
Cu -012 -091 -0.75 1.00 0.08 -0.99 -0.99 -0.80 0.04
Hg 098 035 -072 0.08 1.00 -0.17 0.08 -0.66 1.00
Ni 002 086 081 -0.99 -0.17 100 097 086 -0.14
Pb 027 096 064 -099 008 097 100 0.70 0.11
Zn -050 048 1.00 -0.80 -0.66 086 0.70 1.00 -0.63
Fe 099 038 -0.69 004 100 -0.14 0.11 -0.63 1.00
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Fig. 6 Migration rule of major elements in the soil sections, Baiquan area

a— 72 H1H (humus layer) ; b—3EFUZHI1H (illuvial layer)
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