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Relationship between characteristics of gravity and magnetic anomalies

and the earthquakes in Longmenshan range and adjacent areas
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Abstract The gravity gradient belt in the Longmenshan fault zone is part of the great gravity
gradient belt surrounding the Tibetan plateau in the north and the east. The density boundary
plane, corresponding to the gravity gradient belt, exists beneath the surface. Based on seismic
data, the immense boundary plane of density distribution might be extended downward several
ten kilometers across the Moho. According to analysis for the Wenchuan earthquake and
aftershocks, most of the earthquakes occurred in the upper and middle crust.

Therefore, we suggest that the immense boundary plane of density distribution might be
divided into two parts in depth. The deeper part in the westernmost of the Longmenshan fault
zone is the boundary of lithosphere blocks, which dips steeply toward northwest. In contrast the
shallower part located in the upper and middle crust and dips gently northwest. The boundary of

the shallower part at the surface coincides roughly with the Anxian-Guanxian fault, the
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easternmost one of the Longmenshan fault system. The distance is about 40~50 km between the

boundary of lithosphere block and the Anxian-Guanxian fault.

When brittle part of the

continental block move along the density boundary surfaces from boundary of lithosphere block to

the tectonic boundary on the surface and rupture, earthquake will occur.

The area around the Qingchuan-Wenchuan-Dujiangyan exhibits negative magnetic anomalies.

Thrust faulting resulted in the overturn of the strata, which in turn caused reversal magnetization.

Keywords

Longmenshan fault zone, Wenchuan earthquake, Gravity anomaly, Gravity gradient

belt, Magnetic anomaly, Lithosphere block
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Fig.1 Aeromagnetic anomaly in Longmenshan and adjacent area
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Fig. 2 Bouguer gravity anomaly in

Longmenshan and adjacent area
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Fig. 4 Residual Bouguer gravity anomaly

in Longmenshan and adjacent area
The background in the map is a three-dimensional shaded rendering
map of residual gravity field. The color lines denote the multiscale
edge lines of residual gravity field. The red line denotes the edge
line of biggest scale, and the light-blue line denotes the edge

line of smallest scale.
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