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Topographic map (a) and geoid distribution map (b) of South Sandwich subduction zone
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Abstract: In this paper, the South Sandwich subduction zone is investigated as an example for applications involv-
ing gravity anomalies. Based on the EGM2008 ultra-high-order gravity field model, satellite gravity data, and the
remove—restore method, we calculated the geoids and the separation of geoid anomalies at different field source
depths. Then, we calculated the stress field from small-scale mantle convection based on the Runcorn model. Fi-
nally, we obtained a comprehensive understanding of the structural characteristics and the mantle convection model
of the subduction zone based on the natural seismic distribution and previous research results. The results show that
the South Sandwich subduction zone is a typical Mariana type with a large subduction dip angle, low seismic mag-
nitude, and obvious fore-arc erosion. The subduction depth differs strongly from south to north, with the maximum
subduction depth of 500 km occurring in the middle-northern part. Controlled by the density difference between the
asthenosphere and upper mantle, a strong southward axial mantle flow occurs beneath the East Scotia Ridge. The
structure of the subduction zone is strongly correlated with the stress field from small-scale mantle convection. The
research results presented in this paper provide a new research approach and method for understanding the deep
tectonic characteristics of the South Sandwich subduction zone, the subduction movement, the mantle convective

direction, and its dynamic control mechanism.
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