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Abstract The spatial distribution of the purple soil magnetic susceptibility and the soil particles composition within the water—level-
fluctuating zone of the Three Gorges reservoir area in Yangtze River is systematically studied. The characteristics evolution of soil
magnetic susceptibility is a key point in the condition of long alternating time of hot, dry, and high —pressure flooding. And next, the
distribution of soil particle size is clarified in order to reflect the specific relationship between soil magnetic susceptibility and different
sizes. SM =30 portable magnetic susceptibility meter and Bartington MS2 magnetic susceptibility meter are used to determine soil
magnetism, and Malvern Mastersizer 2000 laser particle size analyzer is used to derive soil particle volume percentage. After that, the
essential reason has been discussed and analyzed based on the relationship between them. It has been demonstrated that firstly, the
magnetic susceptibility slowly declines from high level to lower part along different macro-level altitude. And then a rapidly uplift will
suddenly happens until more than 120x10 ®*m’/kg after the stable value area at the middle level. The reason for that is reasonable
inferred that the upper slope suffers from the river erosion with high water level, and from the rain erosion with low water level. At the
same time, the lower slope is under the control by the consequences of superposition, such as soil accumulation and many other factors.
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Fig. 1 Location map for the soil magnetic properties
study area in the Three Gorges reservoir area
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Table 1 Cumulative weight of different soil thickness
based on the measured result using SM-30
magnetic susceptibility meter

THERE /mm ] 2 5 10 16 24
R 5 a2 955

1246" 23.02 4639 6881 8235 90.82
9y /%
LHEPREE /mm 35 50 70 100 500
TR 5 a2 9554

95.65 98.09 99.17 9970 100
F 9y /%

E:a Ko AR SM-30 AL B A B

Notes: "a" references to the SM—=30 instrument user guide.
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Fig. 2 Soil (low frequency) mass magnetic susceptibility
at different depths near the Xinzheng Village
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Fig. 3 Surface soil (low frequency) mass magnetic
susceptibility including from GH1 to
GH5 near the Gonghe Village
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Fig. 4 Bulk fraction of surface soil particle size
near the Gonghe village
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Table 2 Correlation coefficients between soil magnetic
susceptibility and the soil different particle sizes

Ky kifth KRS RS kRN

AR 2 /mm . . . . .
Mk 1 WLk2 ML3 WL MWLS
2—1 -0.321° -0.444* -0.557" -0461° -0.521"
1—0.5 -0.435> —0.553" -0.645" -0.526" -0.573"
0.5—0.25 -0.695* -0.786* -0.738* -0.641* -0.673°

0.25—0.05 -0.825" -0.865* -0.883* -0.721* -0.829°
0.05—0.02 -0.761* -0.763* -0.666" -0.679* -0.768"
0.02—0.002 0.828*  0.927+  0.925* 0.794*  0.908*

<0.002 0.798  0.722*  0.645* 0.564"  0.603"

E.a kT 00l KFERF (RELE);b £FE 005 KFEEH
(RAEAI) ;¢ AT 4 0.069 KF £ REF(REKRE),

Notes: a, b and ¢ mean correlation coefficient is significant at 0.01 level,

0.05 level and 0.069 (2-tailed), respectively.
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