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Application of the Magnetotelluric Method in Detection of Electrical
Structures in Northern Yinchuan Basin
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Abstract: In order to study the deep extension characteristics of the western Helan Mountain eastern
foothills fault and the eastern Yellow River fault that control the northern boundary of the Yinchuan Ba-
sin, as well as the hidden Luhuatai fault and Yinchuan fault within the basin, Considering previous re-
search methods and scales, the magnetotellurics method was employed to conduct a detailed exploration
of the electrical structure in the northern part of the basin. The article obtained the electrical structure
information of the middle and deep parts of the northern Yinchuan Basin through long-period magnetotel-
luric profile measurements for using near-reference processing techniques and impedance tensor decom-
position techniques; The 2D NLCG inversion results show obvious electrical zoning characteristics in the
northern part of the Yinchuan Basin. The main fault reflects clearly, and a high conductivity channel
has been found in the deep part, which is highly likely to be the upwelling of mantle derived material
from the deep part. This study indicates that the magnetotelluric sounding method is an important geo-
physical sounding method for detecting hidden faults, seismic environments in earthquake prone areas,
and geological structures related to geothermal genesis in northern part of the Yinchuan Basin.
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Fig. 1 The section location
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Tab. 1 Electrical structure of crust and mantle in northern Ningxia and adjacent areas
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Fig. 2 Actual measured apparent resistivity and impedance phase curve
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