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Fig. 1 Distribution of the topsoil sampling sites in West Sichuan
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Table 1 Magnetic parameters of the topsoil in West Sichuan and environmental factors
VP8 7 D AR TR 7S o X D178 g Dt 9 S R g 8 3 X JRARF D5 PG 7S DX

WhE IR B S5 Eastern and northern parts of Western and southern parts of Western part of the Chengdu
Magnetic and environmental the West Sichuan Plateau the West Sichuan Plateau Plain

parameters R wAME P mRME BME P R wAME S CFHE

Max Min Mean Max Min Mean Max Min Mean

%/ (X107°m’kg™) 95.92 6.25 35.75 136.67 6.33 49.70 89.67 11.33 44.21
1/ (x 10°m* kg ™) 6.17 0.08 2.15 12.42 0.08 3.70 10.17 0.33 3.70
Ko /% 9.01 1.33 5.33 9.09 0.67 6.48 11.34 2.43 6.63

SIRM/(x107°A-m*-kg™") 600.04 26.42 212.09 633.95 33.91 255.58 488.90 75.45 237.13

Yarn/(x 107'm’-kg™) 345.14 9.65 84.68 355.14 8.79 132.54 148.97 42.23 104.08
S-ratio /% 96.62 65.51 88.23 96.94 73.92 95.16 90.39 49.68 80.60
HIRM/(x107°A-m*-kg™") 19.99 2.51 8.79 20.66 1.89 8.95 25.54 5.02 17.04
Yarst/STRM/(x107°m-A™") 0.73 0.05 0.37 0.77 0.07 0.49 0.94 0.22 0.54
Larm/ X, 4.12 0.37 2.09 3.09 0.56 2.43 4.55 1.20 3.00

Ber/mT 101.81 26.70 37.17 33.44 23.79 30.77 94.86 27.19 45.24
MAT/°C 13.68 1.84 7.26 12.28 1.34 6.64 16.72 14.44 15.34

MAP/mm 770.57  610.52 690.66 796.90 650.40 690.32 1167.10 708.08  941.72
MARH/% 73.91 63.02 65.10 71.84 58.15 61.50 83.26 74.55 80.37

TE: g WEALR, g, PORREALE g% : TIOrIUHORFEAE, SIRM: MWAISRFE, Lar
WWLFE, HIRM: “8” F#;, Ber: ®BEHW ), MAT. 4FFHEE,

MAP: AEFHREKa,

 ARREUERIRE, S-ratio. WEKREYE

MARH: AEFBAHAHEE . R

Note: y: Magnetic susceptibility, y: Frequency susceptibility, y%: Percentage frequency susceptibility, SIRM: Saturation isothermal

remanence, y py: Non hysteresis remanence, HIRM: Hard isothermal remanence, Ber: Remanence coercive force, MAT: Annual mean

temperature, MAP: Annual mean precipitation, MARH: Annual mean relative humidity. The same below
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Fig. 2 M-T curves and magnetic hysteresis loops of the topsoil samples
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Fig. 3 Scattergraph of magnetic parameters of the topsoil samples
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Fig. 4 Diagram of the relationships between magnetic parameters and environmental parameters
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Topsoil Magnetic Properties and Its Environmental Significance in West Sichuan

CHEN Zixuan">® LU Bin">*" ZHENG Xingfen"*® MA Xingyue’ HE Meiju’ ZHAO Guoyong®
(1 Key Laboratory for Subtropical Mountain Ecology ( Ministry of Science andTechnology and Fujian Province Funded ) , Fuzhou
350007, China)
( 2 Institute of Geography , Fujian Normal University, Fuzhou 350007, China )
(3 School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China )

(4 School of Geographial Sciences, Xinyang Normal University, Xinyang, Henan 464000, China )

Abstract [ Objective ] To clarify the relationship between magnetic susceptibility and climatic
factors is the key to applying magnetic susceptibility to inversion of paleoenvironmental evolution.
Therefore the study on magnetic properties of the modern topsoil is one of the effective means to establish
the relationship between climate and magnetic susceptibility. As far little has been reported in the literature
on magnetic properties of surface rock in West Sichuan, and the research in this field will sure help provide
a theoretical basis for inversion of paleoclimate and establishment of climate models for the region.

[ Method ] This study was oriented to analyze variationof the topsoil magnetic properties of the region and
its influencing factors and mechanism and to explore relationships between the topsoil magnetic properties
and environmental factors by taking into account the environmental information, so as to provide scientific
data for the study on paleosol and paleoclimate of the West Sichuan leoss region, through analysis of
topsoil samples for room temperature magnetism and high temperature magnetism. [ Result ] The magnetic
hysteresis loop shows that the ferrimagnetic minerallow in coercivity was the dominaral magnetic mineral
in the soil sample, whileM-T curve analysis shows that ferrimagnetic mineral was, in addition to a small

amount of magnetite hematite and weakly magnetic hematite, and some lepidocrocite in quite a number

http: //pedologica. issas. ac. cn



3 4] WRFEIZAS . DU M X 36 g Ve o SO ER 7 X 671

of the samples. [ Conclusion ] (1) The fine-grained superparamagnetic (SP) and single domain (SD)
ferromagnetic minerals formed during in-situ pedogenic processes in the topsoil of West Sichuan is the
dominant factor leading to higher magnetic susceptibility. The mechanism for magnetic enhancement of the
topsoil in this area is similar to that in the Loess Plateau. (2) In terms of spatial distribution, the western
and southern parts of the West Sichuan Plateau are higher than the eastern and northern parts in magnetic
mineral content and in SP and SD particle content, too. Pedogenesisis the strongest in the western part
of the Chengdu Plain, where the SP content is higher and the magnetic particles in the topsoil lower in
average particle size than those all the other parts of the region. In addition, the topsoil in the area contains
relatively more magnetic minerals high in coercivity, which demonstrates that the process of strongly
magnetic minerals converting to weakly magnetic minerals did once occur. (3) The influence of climatic
factors (especially precipitation) soil magnetic properties is the highest. Through the exploration of topsoil
magnetic parameters and climatic factors in West Sichuan, it is found that in the region where the mean
annual precipitation (MAP) varies in the range of 600 ~ 1000 mm, y, and ygis positively related with MAP
in a whole and so are the magnetic parameters, i.e. y%/HIRM, ARM/HIRM, y sry /SIRM in rainfall interval,
but the correlation coefficients of these magnetic parameters with MAP are lower than those in the Loess
Plateau, which may be attributed to the complex topography and relatively humid soil forming conditions in
the study area.

Key words West Sichuan; Topsoil; Magnetic properties; Environmental factor
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