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The transformation of magnetic minerals in source-sink process
for surface sediments of Baxian Tianchi, Guangxi
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School of Earth Science and Engineering / Guangdong Provincial Key Laboratory of Geodynamics and
Geohazards, Sun Yat-sen University, Zhuhat 519082, China

Abstract: The diverse sources of magnetic minerals in lake sediments usually cause uncertainties in the
reconstruction of the paleoenvironment using the magnetic parameters. Clarifying the sources of magnetic
minerals and the possible changes in magnetic parameters for the source and the sink area of the sediment
respectively, is the basis for a more accurate interpretation of the magnetic parameters representing the
environmental significance. In this paper, the sediments of a closed karst lake in Wuxuan County,
Guangxi Province was selected to discuss this transform. Surface soil samples from the catchment area
and top sediments samples in the lake were taken respectively for performing the detailed rock magnetic
measurements, then discussing the variations of the magnetic minerals in concentration, assemblage and
domain state. The results show that the magnetic minerals of lake surface sediments and catchment soil
samples dominated mainly by the magnetite, however, the lake sediments are mainly composed of SD

magnetite while the soil samples characterized mainly by the PSD magnetite, containing higher percent-
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age of superparamagnetic minerals and lepidocrocite. The difference in magnetic properties between the

two groups of samples indicates the post-depositional effects in the surface sediments of the lake, which

resulted in a degree of reduction and dissolution of the detrital magnetic minerals and the formation of bio-

genic magnetic minerals. Therefore, the magnetic susceptibility(x) , frequency dependent susceptibility

(Xu) » saturation magnetization (M,) and related magnetic parameters of the sediment may remain some

uncertainties for reconstructing the environmental background during deposition. The anhysteretic rema-

nent magnetisation (ARM) and saturation isothermal remanence (Mrs or SIRM) are less affected by post-

depositional alternation and may be good substitute indicators for recovering environmental information

when sediments were formed.

Key words: closed karst lake; catchment surface soils; lake surface sediments; rock magnetism; mag-

netic minerals
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Fig. 1 Geographical location of Baxian lake in Guangxi (a) and satellite remote sensing image of its catchment area (b)
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Fig. 2 Hysteresis loop diagram for lake surface sediments(a) and catchment soil samples(b)
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Fig. 3 The isothermal remanent magnetization acquisition curves and back field demagnetization curves for

lake surface sediments (green line) and catchment soil (brown line) samples
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Table I Numbers and parameters of IRM coercivity components of lake surface sediments and catchment soil samples
e Hor1 Hir2 M3 Hora
218}
MJ% B,/mT DP MJ% B,/mT DP MJ% B,ml DP M/% B,ml DP
BX(C2-61(5. 00 cm) 7 1113 0.20 79 36.51  0.25 12 414.17  0.31
BXC2-62(3.75cm) 15 13.74 0.29 72 37.25  0.23 12 273.57 0.35
BX(C2-63(2.50cm) 12 11.24 0.29 78 38.27  0.26 9 379.91  0.30
BXC2-64(1.25cm) 14  12.89 0.28 75 37.03  0.25 10 213.97 0.37
BX(C2-65(0 cm) 20 15.92 0.39 70 38.67  0.23 9 331.07  0.29
BX-S2 8 7.92 0.30 38 23.19  0.22 35 79.27  0.26 17  385.52 0.22
BX-S3 10 9.17 0.32 43 22.88  0.25 32 75.81 0.28 13 352.84 0.30
BX-S4 13 7.71  0.27 44 20.00 0.23 30 59.36 0.27 11  278.06 0.3
BX-S5 14 571 0.23 37 14.80  0.19 29 38.53  0.24 17  218.50 0.34
BX-S6 6 8.29 0.35 39 23.76  0.27 43 64.88 0.26 10  380.30 0.32
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Fig. 5 Temperature dependence of magnetic susceptibility for

lake surface sediments (BXC) and catchment soil samples(BX)
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Table 2 Relevant magnetic parameters of lake surface sediments and catchment soil samples

2 WHARZ DRI & (BXC) FJ2 IR (BX)
2-61 2-62 2-63 2-64 2-65 FIYH BX-S2 BX-S3 BX-S4 BX-S5 BX-S6 “EIfH
x/(107°m*-kg™) 3.85 4.34 545 7.09 4.90 5.13 37.83 53.35 83.99 61.92 42.97 56.01
ARM/(10°Am’-kg™)  9.20 10.89 13.38 15.88 10.12 11.89  9.81 12.27 18.60 11.58 6.81 11.81
M/(107°Am*-kg™) 7.82 9.34 10.13 15.47 9.71 10.49 11.22 16.97 23.78 30.23 20.11 20.46
M_J(10°Am*-kg™) .39 1.63 1.75 2.22 1.72 1.74 1.25 1.22 1.72 1.41 1.64 1.45
B/mT 16.88 16.33 16.37 14.63 16.63 16.17 10.99 10.12 6.25 3.68 9.06 8.02
B_/mT 34.02 33.34 32.73 31.03 33.08 32.84 32.50 28.87 22.86 17.63 31.54 26.68
X/(10™m* - kg™) 0.48 0.32 0.40 0.06 0.70 0.39 4.19 3.92 12.01 7.62 3.19 6.19
X 1% 12.48 7.38 7.25 0.88 14.37 8.47 11.06 7.35 14.30 12.31 7.42 10.49
ARM/SIRM 0.08 0.08 0.09 0.08 0.08 0.08 0.05 0.05 0.06 0.05 0.02 0.05
Xo/ (107 m’ kg ™) 9.52 9.77 9.68 10.00 10.45 9.8 10.27 9.98 8.92 11.59 6.97 9.54
(SIRM/x)/(10°A-m™)  30.88 29.75 28.24 27.56 24.97 28.28 528 4.34 3.88 3.58 8.62 5.14
Xamn X 59.98 62.98 61.63 56.32 51.91 58.57 6.52 5.78 5.57 4.70 3.98 5.3l
S—ratio 0.88 0.89 0.91 0.93 0.8 0.90 0.81 0.87 0.92 0.92 0.90 0.88
HIRM/(10°Am*-kg™) 13.91 14.35 12.80 13.58 15.89 14.10 19.24 15.73 12.52 12.31 12.54 14.47
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