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Magnetic characteristics and environmental significance of Jiujiang red earth
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Abstract: To understand the mechanism of magnetic variation of red earth in southern China, the authors investiga-
ted magnetic characteristics, characteristics of magnetic minerals and degree of weathering of Jiujiang red earth by
using magnetic susceptibility instrument, scanning electron microscope and X-ray fluorescence spectrograph. The
results indicate that the upper sandy clay has experienced weaker weathering than the lower net-like red earth, but
it has a higher magnetic field strength than the lower net-like red earth. The increase in magnetic strength is closely
related to the content of superparamagnetic particles and multidomain magnetite. Increasing weathering results in
the destruction of the magnetite crystals and the transformation of ferromagnetic minerals to weakly magnetic miner-
als, which is the main reason causing a lower magnetic strength of net-like red earth than magnetic strength of the
sandy clay. The results also indicate that multidomain magnetite in red earth is not formed in weathering and pedo-
genesis but in the weathering residue from the parent material of the red earth. From middle Pleistocene to late

Pleistocene, the climate changed from hot and humid to cold and dry and weathering intensity gradually decreased,
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resulting in more ferromagnetic minerals in the upper sandy clay than in the lower net-like red earth. Therefore, the

main magnetic-bearing minerals in red earth are not the products formed in weathering and pedogenesis, and mag-

netic characteristics of red earth can’t reveal the climate change.

Key words: red earth; Pleistocene; magnetic susceptibility; weathering intensity; iron mineral; climatic environ-

ment
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Fig. 1 Photo of Jiujiang section
a— YT 2 b—a R ER NS 5] A Hong et al. » 2013); ¢4+ B4 ML 5] F Hong et al. » 2013)
a—an overall view of Jiujiang section; b—sparse net-like veins in red earth (from Hong et al. , 2013): c—dense net-like veins in
red earth (from Hong et al. , 2013)
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Fig. 2 The variation of the magnetic susceptibility of Jiujiang red earth
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Fig.3 The correlation analysis of the low frequency magnetic susceptibility and frequency magnetic susceptibility of Jiujiang red earth
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Fig. 4 Morphology of magnetite in magnetic samples
a~d—FEf JT011, SRAMEHZMFEMC ~0.85 m), yr =1.50 x 10 % m®/kg; e ~ g—FF i 1J-067, K AL @ H)ZHFERC~3.65 m),
Xir =514 %10 "m?/kgs h ~i—FEgh J7-145, 5K A M SUZ RS C ~7.55 m) 5y =1.17 x 10 ~"m®/kg

a ~d—sample JJ-011 from yellow sandy clay with y;; = 1.50 x 10 ~®m?®/kg( ~0.85 m); e ~ g—sample JJ-067 from red sandy clay with y;; =5. 14 x

10'6m3/kg ( ~3.65 m); h~i—sample JJ-145 from net-like red earth with y;; =1.17 x 10'7m3/kg (~7.55 m)
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HORD 1, CIA A 5 D0 W 5 12 3 /N 1 k44, 5 1 o
S T 380 g B STt LY A R A R RS
JULZ - rf CIA H X PR REAE 5 22 8 B Ik 4T+
(Hong et al. » 2009 ) A%k AHARL , 156 B I P AN b X 1 210
T4 THER R TR, Tio, il AL O, 15 #IA
ohy 2 R I L1 E ST S 248 s A TR B XK 1)
HITH 1, TiO, /AL O, H 76 AN [ AR B 1) 2 47 AR
FEAAZ (Nesbitt and Young, 1982) . 7EJLVLEL 4% i
H,Ti0, /AL O, fH7E 0.064% ~0.108% [8]254L (T 14
il 0. 082% ), If H TiO, & & 2 {6 g B 45/
(0.90% ~1.22% ) (£ 1), ®WIILL + &% E 47 Ay
B8 A AH R 2 TR, 5 00 A G T 1 75 40 -5
9T &5 B+ 43 — 3 (Hu and Gong, 1999; Hu et
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Fig. 5 Correlation analysis of magnetic susceptibility and

chemical alteration index of Jiujiang red earth
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