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Magnetic susceptibility characteristics of near-surface loess in the Ili Basin, Xinjiang
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Abstract: Located in the middle latitude of Central Asian, the Ili Basin has specific geology, geomorphic
and geography characters, the moisture and warm water flow from the Atlantic Ocean, Caspian Sea,
Balkhash Lake get into the region, thus the climate is very special in the Xinjiang. Because of the
influence of the climate condition, the altitude and the nearby materials, there have some environment
significance differences of the loess between the Ili Basin and the CLP. Loess magnetic susceptibility
(MS) in the Chinese Loess Plateau is usually regarded as an index of East Asian Summer Monsoon
intensity; however, the paleoclimatic significance of loess MS value in Central Arid Asia is still unclear.
In order to break through the barriers in the application of the MS in the paleoclimate research, we must
understand the constraints of the MS. Here the authors report the results of MS, sedimentology and
geochemistry of 38 near-surface loess samples from different geomorphological-climatic units of the Ili
Basin, Xinjiang, Central Asia, and discuss the possible effect factors of loess MS value, and point out a
few remarks about the application of MS in the paleoenvironment research in the Ili basin. The results
show that the MS of the near-surface loess samples are negatively correlated to clay fractions (<2 pm)

and Fe,O, content, but positively correlated to coarse fractions (>63 pm). Superparamagnetic particles
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produced by pedogensis and fine fractions have limited contribution to loess MS value and coarse

fractions play important role on the enhancement of MS. There is a high degree of complexity of near-

surface loess susceptibility vary with temperature and precipitation in Ili basin. The loess in the Ili basin

is near its dust source, the wind moving distance is shorter, resulting to the higher proportion of coarse

grain particles, which causes that the susceptibility is positively correlated to coarse fractions. There is

a weak negative correlation between MS and altitude, a weak positive correlation between frequency-

dependent susceptibility and altitude. The possible effector factors of loess MS such as the ratio of the

distal aeolian dust and regional sources, climatic conditions and altitude should be considered in the

paleoenvironmental interpretation.
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Fig.1 Location map of the study area and the distribution of the near-surface loess samples
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Table 1 The distribution of major element from the near-surface loess samples
A R (%) PRI (%) PPEEHORES (%) DRARE (%)
Sio, 49.37 51.00 50.47 50.39
Al 0, 11.98 11.50 11.57 11.63
Fe,O, 4.93 4.45 4.75 4.70
MgO 3.20 3.28 2.86 3.05
CaO 11.23 11.12 10.43 10.79
Na,O 2.10 2.29 2.05 2.13
K,0 2.35 2.30 2.26 2.29
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Table 2 The distribution of grain-size from the near-surface loess samples

s Mokl (<2um) (%) BEP (2~63 um) (%) B (263 um) (%)  Md (um)
WA 75 At 8.54 86.41 5.05 22.18
PP AL b G 6.82 80.12 13.06 31.44
FRHAL X R 7.80 84.04 8.17 25.86
PHELIX 7.67 83.40 8.92 26.70
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Table 3 The distribution of magnetic susceptibility from the near-surface loess samples

HhIX A 7R PP AL 7 Hh G PP EL 7 Hh 7R AL
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Fig.2  Scatter plot of the parameters of near-surface loess samples from Ili Basin(Correlation between y,, clay (<2 um)
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Fig.3 The distribution of magnetic susceptibility of near-surface loess samples in the Ili Basin under different altitude
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