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Temporal and Spatial Variation of Magnetic Properties of Topsoils in Heaven Lake Scenic

Spot at Tianshan Mountain of Xinjiang, China
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(1 School of Geography Science and Tourism, Xinjiang Normal University, Urumgi 830054, China; 2 Key Laboratory of Arid
Lake Environment and Resources, Xinjiang Normal University, Urumgi 830054, China)

Abstract: The topsoil samples were collected in 2015 and 2017 from Heaven Lake 5A Scenic Spot at Tianshan Mountain of
Xinjiang, and their magnetic properties, temporal and spatial variation were investigated by the methods of magnetic
measurement, statistics and GIS. The results showed that low coercive ferrimagnetic minerals (magnetite and maghemite) were
predominated the magnetic materials and included some amount of anti-ferrimagnetic minerals (hematite and goethite), the
content of magnetic minerals was moderate and the magnetic mineral size of the two samples was mainly composed of
pseudo-domain coarse particles and SP particles with relatively low content. The properties of magnetic minerals in the topsoil
samples changed significantly with time, and the content of magnetic materials and the proportion of coarse particles in 2017
samples were higher than those in 2015 ones. As for the spatial distribution of magnetic mineral content in topsoil samples, the
changing trends of the distribution maps were similar in the two phases. In 2015, the high value area was located in the core
scenic spot area and in the southern part of the Lake, while in 2017, the high value area expanded from the high value area in
2015 to the area around the Lake. Moreover, the content in the core scenic spot area was increased. In addition to natural factors,
being far away from pollution sources such as industrial areas and cities, the spatial and temporal differences of magnetic mineral
contents and grain sizes between the two phrases were mainly caused by the accumulation of magnetic pollutant particles input by
tourism traffic activities in these two years. It was found that monitoring the temporal and spatial changes of the magnetic
parameters of the topsoils in the scenic spot is helpful to delineate the possible changes of pollution scope and identify the sources

of pollutants.
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Fig. 1 Distribution of sampling sites in 2015 and 2017
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Table 1  Statistics of magnetic parameters of topsoil samples in different periods

WS FHAEA e/ ME HRME A P2 5 REL
xr(10°® m¥/kg) 2015.8 46.05 210.32 95.25 32.97 0.35
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SIRM(10° Am%kg) 2015.8 516.56 4219.12 1110.86 551.06 0.50
2017.5 454.24 4 241.40 1574.40 834.49 0.53
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2017.5 87.39 94.95 91.95 1.78 0.02
SIRM/y£(10° A/m) 2015.8 7.76 25.89 11.62 2.74 0.24
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Fig. 2 Correlations among magnetic parameters
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Fig. 3 Temporal variation of magnetic parameters in different periods
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Fig. 4 Spatial variation of magnetic parameters in different periods
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