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Fig.1 Schematic diagram of two types of
seamount morphology
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Fig. 2 Simulation of three different scales of seamounts and their corresponding VGG anomalies distribution
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Fig. 4 Simulated elliptical conical seamounts and fitting results for VGG anomalies
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Fig.5 The distribution of VGG anomalies of conical seamounts and corresponding search results
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Estimation of Grid Search Algorithm of Seamount Morphology

Using Vertical Gravity Gradient Anomalies
XU Huan' TIAN Yuwei' YU Jinhai' SUN Zhongmiao® TANG He'

1 College of Earth and Planetary Sciences. University of Chinese Academy of Sciences, A19 Yuquan Road, Beijing 100049, China
2 State Key Laboratory of Geo-Information Engineering, 1 Mid-Yanta Road, Xi’an 710054, China

Abstract: Seamounts are previously approximated as an axisymmetric Gaussian shape, and the vertical
gravity gradient(VGG) anomalies combined with ship-track bathymetry data are used to evaluate sea-
mount morphology. However, there are significant challenges in describing the complex morphology
of seamounts. Therefore, we classify seamounts into two distinct types: conical and elliptical conical
shapes, which can be determined by three and five parameters, respectively. We perform a grid search
on seamount parameters, obtaining VGG anomalies corresponding to each parameter through forward
calculation. The forward VGG anomalies are compared with the observed VGG anomalies, and the
minimal root mean square(RMS) error between them is used as a search criterion for estimating. We
validate the effectiveness of grid search algorithm through numerical simulations, and apply it to prac-
tical examples. The estimation results are compared with multi-beam bathymetry data, the RMS er-
rors ranging from 150 m to 640 m, and the fitting of VGG anomalies is within 8 Eotvos.
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