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Abstract This paper records seismic data, using the broadband seismic station and the state seismic station in
Shandong Province. Receiver function and shear-waves splitting are applied to study the earth’s crust and upper
mantle structure beneath Shandong and its adjacent area. This study analyzed the crust thickness distribution of the
region, distribution of crustal average P and S wave velocity ratio, and the regional distribution of shear wave
splitting delay. It can be seen that the range of crust thickness in Shandong region is 28-39 km. The crustal
thickness of the northern and southern sections of the Jiaonan uplift is less than 32 km. The crustal thickness of
Jiyang depression on the north side of west Shandong uplift is also within 32 km. The lithosphere below the
western Shandong uplift is relatively thicker. The velocity ratios of P and S in the study area are mainly distributed
in the range of 1.67-1.94. In the southwest part of the Luxi uplift and the northern part of the Jiaonan uplift, the
wave velocity ratio of P and S is less than 1.75, which may be caused by the thickening of the middle and upper
crust, and the thinning and subsidence of the lower crust. The difference between velocity ratio of P and S in the
north and south of the west uplift reflects the difference of crustal activity. The anisotropy of mantle material
indicates that crust thinning and subsidence in the west of Shandong region may still be ongoing.

Key words receiver function; crust thickness; wave velocity ratio of P and S; shear-waves splitting; Tanlu fault
zone
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Fig. 1 Geological setting of Shandong area and distribution of the stations
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Fig. 2 Receiver functions stacked waveform of station SD09
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Fig. 3  H-k analysis result of statsions DSH and JIX
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Table 1  H-x analysis result of the stations in Shandong area
H/km K H/km K

Bl L) REC) G dLEC)  RE)

BfE W HifE R HifE R2E HfE R
ANQ 36.374 119.22 34.7 1.68 1.79 0.036 | YSH 35.788 118.63 36.2 0.2 1.76 0.009
BHC 38.392 120.91 339 3.13 1.72 0.070 | YTA 37.520 121.39 339 0.56 1.72 0.072
CHD 37913 120.74 322 2.00 1.80 0.043 ZCH 35.376 117.01 38.0 0.18 1.67 0.006
CSH 34.853 118.05 36.0 0.16 1.74 0.005 | SM103  36.420 117.09 36.4 0.21 1.76 0.008
DSD 35.101 116.75 35.1 0.18 1.73 0.008 | SM098  36.379 117.53 37.7 0.46 1.75 0.019
HAY 36.820 121.32 342 0.17 1.74 0.006 | SM093 36.36 117.89 37.8 0.22 1.78 0.009
JIN 36.639 117.04 37.2 0.19 1.70 0.006 SMO075  36.364 118.23 37.7 0.2 1.79 0.007
JIX 35.400 116.35 36.4 0.22 1.76 0.008 SMO069  36.376 118.33 37.7 0.33 1.78 0.010
JUN 35.172 118.85 35.7 0.43 1.75 0.011 SM063  36.377 118.45 373 0.21 1.76 0.007
JUX 35.543 118.89 36.4 1.81 1.71 0.051 SMO057 36.36 118.58 30.1 2.60 1.94 0.071
LAY 36.988 120.72 34.8 2.86 1.76 0.077 | SM051  36.370 118.67 349 0.26 1.78 0.009
LIS 34.951 118.68 34.1 0.48 1.78 0.013 | SM045  36.390 118.78 33.5 0.32 1.83 0.011
LOK 37.552 120.51 33.9 0.3 1.73 0.008 SM039  36.370 118.89 349 0.15 1.78 0.006
LQU 36.409 118.49 36.0 0.27 1.75 0.016 SMO033  36.377 119.01 36.3 0.26 1.83 0.007
LSH 35.807 116.08 35.8 0.22 1.74 0.008 SM027  36.364 119.11 38.8 0.35 1.73 0.007
LzZH 37.224 121.00 36.5 0.45 1.69 0.010 | SM021  36.364 119.23 37.5 0.36 1.76 0.011
NLA 35.522 117.98 36.1 0.34 1.72 0.009 | SEO1 36.254 119.66 37.0 0.29 1.72 0.009
QID 36.057 120.39 37.0 4.06 1.70 0.103 | SE02 36.243 119.77 37.9 0.18 1.69 0.006
RCH 37.171 122.42 31.9 0.71 1.72 0.026 SE03 36.233 119.86 36.2 1.66 1.75 0.076
RSH 36.920 121.60 33.8 0.26 1.73 0.009 SE04 36.237 119.98 342 0.49 1.82 0.013
RZH 35.422 119.52 32.0 0.56 1.88 0.017 SE05 36.234 120.05 359 0.59 1.76 0.022
TCH 34.703 118.46 30.1 2.30 1.90 0.060 | SE06 36.218 120.16 33.0 1.19 1.91 0.049
TIA 36.250 117.10 31.9 0.35 1.82 0.011 SE07 36.222 120.26 36.6 0.61 1.74 0.016
WED 37.178 121.92 32.6 0.21 1.75 0.009 | SE08 36.217 120.45 36.8 0.25 1.72 0.011
WUL 35.751 119.20 345 2.32 1.82 0.058 SE09 36.206 120.58 30.8 2.29 1.88 0.060
XIT 35.947 117.76 36.3 0.54 1.73 0.022
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Fig. 4 Shear-waves splitting result of one event recorded by SD09 seismic station in Shandong area
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