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The activity characteristics and comprehensive geophysical evidence of the Zhangyan—Jinshanwei

concealed active fault in Shanghai, China

Abstract: The concealed faults in the urban area of Shanghai are well-developed, accumulating several hundred meters of
loose sediment layers since the Quaternary. Hindered by the complex and highly disturbed urban environment, the
detection and characterization of concealed faults face challenges, posing significant geological risks for urban safety. This
study employs high-precision gravity area measurements, high-resolution shallow seismic exploration, and geophysical
exploration methods. It integrates geological stratification from surrounding boreholes, stress, and chronostratigraphy
analyses (Cl4 and optically stimulated luminescence) to investigate the Quaternary and current activity of the
Zhangyan—Jinshanwei fault. Results show that the fault exhibits good spatial continuity, with evidence reflected in Bouguer
gravity anomalies and seismic time profiles. The Zhangyan—Jinshanwei fault is identified as a thrust fault with inherited and
newly developed activity characteristics. Its overall trend is northwestward at 315°, dipping southwest, with a fault distance
of approximately 10 meters along the bedrock surface. The upper fault point has been displaced to the mid-Pleistocene in
the Quaternary. The most recent active period occurred during the mid-Pleistocene, and the current northwestward stress
state makes the fault susceptible to extensional and torsional activities. Continuous attention is required for the ongoing
activity of this fault. This study's detection approach and findings can serve as a reference for similar urban concealed
active fault detection and activity analysis.

Keywords: concealed active fault; Zhangyan—Jinshanwei fault; high precision gravity area measurement; high-resolution
shallow seismic exploration; chronology; crustal stress
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Fig. 1 Location, bedrock geology, and geophysical survey line layout of Jinshan District, Shanghai

(a) Sketch map of fault distribution in Shanghai; (b) Geological and survey line layout of the bedrock in Jinshan District
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Fig. 2 Earthquake distribution map of Shanghai and its neighboring areas from 1970 to 2017 (Data for some regions is up to the year 2019)
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Table 1| List of physical properties of main strata in the work area
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Fig. 3 Bouguer gravity anomaly contour map

i, 0°, 45°, 90° = A~ [F & J7 K- J7 10 T 48 Vaz 19
e KAB (B da—4c) {7 B ¥ 8 7R Wi 244 18 fE $ 5k 1m,
1M 135°7K - 50 (K 4d) 3k 5 05 1] b T bR S, &5
A A A% T ) S AT O MR A2 S B L T S
18 b T 3 5 A8, S s O B SR A A T e D Y A Y
E MR

Sk A 7 =2 I XK HE 4 111 T2 ) R 2 ()
it A% B, X A ks 8 ) S8 /R T 300 mL 600 m., 900

Kl i

0
0.025

0.050
| KD

i
-0.025

0
0.025

0.05

BESZ1:
S (Vaz)

B4 GHEHFFEHATET BT HEA

Fig. 4 Horizontal derivative plots of Bouguer gravity anomalies
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Fig. 5 Identification results of gravity anomaly fault layer structural lines at different upward elevations
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