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Crustal structure in the Dangyang Synclinorium shale gas field and its

tectonic implications
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State Key Laboratory of Geodesy and Earth’s Dynamics, Innovation Academy for Precision Measurement Science and Technology,

Chinese Academy of Sciences, Wuhan 430077, China

Abstract In this paper, the crustal thickness, V,/V ratio and S-wave velocity beneath 21 temporary seismic
stations deployed in the Dangyang Synclinorium of the Yangtze Craton were obtained using the H-x stacking
method of receiver function and joint inversion of multifrequency receiver function and surface wave dispersion.
An average crustal thickness of 33.8 km and average V,/V; ratio of 1.75 were obtained in the Dangyang
Synclinorium, suggesting that it has experienced thinning of the lower crust, but the body of crust still maintains
typical cratonic structure. 1~2 km-thick low-velocity layer at depths of 3~4 km was imaged beneath most
stations, which may be related to the enrichment of shale gas strata with high porosity and low density within the
depth range. Our study suggests that passive source data from dense temporary seismic stations can provide
valuable references for oil-gas exploration.

Keywords Dangyang Synclinorium; Shale gas exploration; Low-velocity thin layer; Joint inversion of receiver

function and surface wave dispersion; H-x stacking method of receiver function
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Fig. 1

Tectonic setting and distribution of surrounding moderate-strong earthquakes (pink pentagrams) and

temporary seismic stations (red triangles) in the Dangyang Synclinorium

Red rectangle in (a) shows the study region (b). Thick and thin solid lines in (a) show the tectonic boundaries and faults (Deng et al., 2003), respectively.
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Fig. 2

(a) Teleseismic event (circles) distribution used for station B6 (blue triangle) and (b) stacked waveforms of radial

receiver functions for each station with a Gaussian factor of 2.0 in this study
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from different station-pair in arrays M and B
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Black lines in the upper panels show the theoretical arrival times of different phases, crosses in the lower panels give

the best values of crustal thickness and V}/V; ratio.
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Fig. 5

Schematic diagrams for joint inversion of multi-frequency receiver function and

surface wave data for stations B4 and M5

Blue dashed lines and red solid lines in (a, d) show the initial and inverted S-wave velocities, respectively. Blue and red solid lines in (b, ¢) show the observed

and recovered receiver functions, respectively. In (c, f), triangles and circles show the group and phase velocities in different periods, respectively, and red lines

show the fitted dispersion curves. F'and G show fitness and Gaussian factor, respectively.
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Fig. 6 Effects of different initial models (a, b, ¢) and data uncertainty (d, e, f) on the joint inversion results for station M5

In (a, b, c), blue dashed lines, solid lines, triangles and circles show the initial models (a), observed receiver functions (b) and group and phase velocities in

different periods (c), respectively, red lines are corresponding inverted results and fitted waveforms. In (d, e, f), red and blue lines show the random 100 sets

and last inverted models (d), receiver functions (e) and dispersion curves (f) in this study, respectively. G shows the Gaussian factor.
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