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Study of Main Faults and Deep-Seated Structural Characteristics of Shanghai and Adjacent Areas
Based on Gravity and Magnetic Anomalies

Abstract: [Objective] Shanghai and its neighboring regions are key to China’s economic development strategy. As this is a region prone to
earthquakes that are perceptible to humans, studies of the crustal structure are attracting attention. Despite the reported results, substantial debate
remains regarding the spatial distribution of the deep-seated major faults (e.g. Hu-Su and Jiang-Shao faults) and their extend into the East China
Sea. [Methods] Using aeromagnetic and aerogravity data, three-dimensional inversion is employed to construct crustal density and
magnetization models for the study area. [Results] The corresponding analysis of gravity and magnetic anomalies revealed that the sources
of these anomalies are unrelated but exhibit accompanying features in with absolute correlation coefficients lower than 0.4. Medium-to-
strong magnetism is widely distributed along density anomaly gradient zones, suggesting that intrusive medium-to-acidic granites along the
margins of uplifted structures are the primary factors causing the magnetic anomalies. [Conclusions] This study provides critical quantitative
constraints on the faults and a crustal ring structure. Examining the gravity and magnetic features of the Hu-Su and Jiang-Shao fault
segments entering the East China Sea indicates that these two faults extend to a depth of 20 km and control the tectonic framework of the
Shanghai region. In addition, a crustal ring structure in the Yangtze Estuary is revealed based on the density model. [Significance] By
highlighting the contributions of inverted 3D models derived from magnetic and gravity data, our findings underscore the need to update
interpretations via 3D inversions on high-quality potential data, which is vital for studying the crustal structure in the region.
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Fig. 2 Gravity and magnetic anomalies

(a) Residual gravity anomaly; (b) Magnetic anomaly with reduction to the pole (RTP)
Ag—gravity anomaly; AT—magnetic anomaly
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Fig. 3 Correlation of gravity and magnetic anomalies

The background contours represent correlation coefficients; the yellow, red, and blue contours represent high magnetic anomalies (>100 nT), high gravity anomalies

(>14 mGal), and low gravity anomalies (<6 mGal), respectively.
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Fig. 4 Upward continuation of gravity and magnetic anomalies

(a) and (b) are respectively, the upward continuation of the residual gravity anomaly and RTP over a distance of 10 km.

Ag—the gravity anomaly; AT—the magnetic anomaly

The colored lines indicate two inferred fault locations; the corresponding labels and references are: 1-1 Feng et al.(2024), 1-2 Liu et al. (2009), 1-3 Xie (2018), 1-4 this
study, 1-5 Shang et al. (2024), 1-6 Gu (1993), 1-7 Zhang et al. (2025); 2-1 Gu et al. (2022), 2-2 Chen et al. (2023), 2-3 Wang (2016), 2-4 this study, 2-5 Wang and Li

(2009), 2-6 Shang et al. (2024), 2-7 Zhu et al. (2022), 2-8 Li and Mao (1986).
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Fig. 6 The horizontal slices of the density contrast
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The colored lines in the figure indicate the locations of two inferred faults (see Figure 4 for numbering and references), while the black dashed lines L1, L2, and L3

indicate the locations of three profiles.
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indicate the locations of three profiles.
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Fig. 8 Integrated geophysical profiles

(a), (b), (c) are the profiles of L1, L2, and L3 with gravity and magnetic anomalies and the inverted density contrast and magnetic



magnetization. The black lines show the inferred faults in this study.
In the figure, the white contours represent magnetic field strengths of 0.1-2.0 A/m; the black lines indicate faults inferred in this study; and the numbered inverted

triangles mark fault locations inferred by previous researchers (see details in Figure 4).
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Fig. 9 Integrated geophysical profile of HQ-13

(a) Schematic map showing the profile location; (b) Crustal velocity structure derived from tomography (the thick black lines represent velocity boundaries; the thin

black lines represent velocity isolines; and the marked values are seismic wave velocities in km/s from Bai (2002)); (c¢) Density contrast obtained by inversion using

Mag3Dimaging in this study (white contours indicate magnetic field strengths of 0.1-2.0 A/m).
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in the upper crust along profile HQ-13

(a) Ray path distribution from seismic inversion (blue dashed lines are the inverted low-velocity anomaly zones from Bai (2002)); (b) Upper crustal velocity structure

derived from seismic travel-time inversion (values indicate seismic wave velocities in km/s; red and blue dashed lines are high- and low-velocity anomalies,

respectively, from Bai (2002)); (c) Density and magnetization anomalies derived from this inversion (white contours indicate magnetic field strengths of 0.1-2.0 A/m).
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Fig. 11 S-wave tomography and average crustal Poisson ratio

(a) S-wave velocity at a depth of 2 km from Wang (2007); (b) Crustal average Poisson ratio from Gu et al. (2022).

The colored lines in the figure indicate the inferred locations of two faults, see details in Figure 4.
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Fig. 12 Density contrasts at different depths of the ring structure

The black circles indicate the circular structure at the Yangtze River Estuary inferred in this study, and the white lines represent the inferred Husu Fault and Jiangshao

Fault.
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