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Fig. 1 Map showing tectonic setting of study area( Deng Qi-dong et al., 2003)
and location of magnetotelluric ( MT) sites.
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Fig. 2 Typical apparent resistivity and phase curves of all MT sites.
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Fig. 3 Tensor analysis of different periods along profile and rose diagrams

of geoelectric strike directions from phase tensor decomposition.
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Fig. 4 L-curve of RMS values and model roughness along profile from inversion with varied regularization factors.
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Fig. 6 Electrical resistivity models derived from 2-D inversion of the MT data

and the main structure along the profile.
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DEEP ELECTRICAL STRUCTURE BENEATH THE 1954
M. 7.0 MINQIN, GANSU EARTHQUAKE AND ITS
SEISMOTECTONIC ENVIRONMENT
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1) State Key Laboratory of Earthquake Dynamics, Institute of Geology, China Earthquake Administration,
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Abstract

On 31 July 1954, an M 7.0 earthquake occurred southeast of Minqin, Gansu Province,
northwestern China. Its epicenter was located at the edge of the Alxa block, subject to northeastward
compression of the Tibetan plateau, resulting in active tectonics there. Because of few records and
field investigations, the seismogenic fault and tectonic setting of this event remain unclear. To probe
the deep structure of this region, magnetotelluric ( MT) measurements have been carried out near the
epicenter, and new data of 28 sites were collected. Using the methods including the remote reference,
“robust” and phase tensor decomposition, these MT data were processed, followed by NLCG two-
dimensional inversion of the data to reveal the deep electrical structure of the study area. Combining
with previous studies, geologic interpretation of the MT survey suggests that the Minqin earthquake of
1954 may be related to the Hongyashan-Sidaoshan Fault, which is a high-angle thrust with left-slip
component. It lies between the Tibetan plateau and the Alxa block, where substantial elastic strain has
accumulated due to the northeastward extrusion of the plateau, leading to occurrences of several
earthquakes greater than M 5.0 in the history. Our electrical structure derived from the MT survey
supports the following tectonic interpretations: The Tibetan plateau expands to the northeast in a
flower-like style while the Alxa block subducts to southwest in a listric-shaped manner, which forms
the northeastward growth pattern of the Tibetan plateau. The forefront of the plateau expansion is
around the Hongyashan-Sidaoshan Fault, indicating that the extension of the plateau has surpassed the
Hexi Corridor to the southern margin of the Alxa block. The deformation nearby the Hongyashan-
Sidaoshan Fault could be linked to the northeastward propagating extrusion of the Tibetan plateau as a
far-field dynamic effect of the India-Eurasia collision. The Tibetan plateau is continuing to grow
northeastward, resulting in folds and thrusts in the Hexi Corridor, and even farther to the southern
margin of the Alxa block.

Key words magnetotelluric, Minqin M 6. 6 earthquake, Tibetan plateau, northeastward expansion,

Hongyashan-Sidaoshan Fault
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