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Abstract; We calculated P wave receiver functions using 895 teleseismic events
from September 2006 to September 2009 recorded by 70 temporary stations lo-
cated in the Bohai Bay basin. We found that it is difficult to identify the P to S
converted phases from the Moho discontinuity. The first few seconds after the
direct P arrival are mainly controlled by the sedimentary structure response
which includes the Ps phase generated by the bottom of the basin and its multi-
ple reverberations in the basin. Based on these characteristics, we used the
neighborhood algorithm to invert the data and try to find the best basin velocity
model that produces the best fit between the theoretical receiver functions and
observed ones in the least-squares sense. The results show that there is a series
of depressions and uplifts orienting in the NNE direction in the Bohai Bay basin.
The sedimentary depth in the Jizhong Depression is about 3—6 km. There are
several secondary depressions and uplifts alternating in the NNE or NE direction
in the Jizhong depression. The thickest sedimentary layer is located in the east-
ern Jizhong depression. The above shows the characteristics of a half rift valley
(rift valley)-half horst (horst) structure. The ratio of the P velocity to S veloci-
ty in the uplifts is larger than that in the depressions, which may be caused by
the lack of the Paleogene stratum in the uplifts. The proximity of geothermal
fields to the high vp/vs ratio depressions shows a close relationship between the
high temperatures of the stratum and the large vp/vs ratios . The average of S
velocity of the sedimentary in the uplift is smaller than that in the depression,
and the thicker sedimentary area always has a higher average S velocity. These
characteristics show a relationship between thick sedimentary and high average
S velocity. It may be because that the thicker sedimentary area has a thicker Pa-
leogene stratum and the S velocity of the Paleogene stratum is much higher than
that of the Neogene and Quaternary stratums. The sedimentary structure pro-

vides a base to determine crustal structure beneath the Bohai Bay basin.

Key words: receiver function; Bohai Bay basin; sedimentary structure; neigh-
borhood algorithm
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Fig. 2 Distribution of the stations in the research area
Upper-right inset gives the distribution of epicenters. The name of the stations in north
and south profiles are in continuous numbers, which begin with L and K
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(a) 5 (b)—(d)
Fig. 3 The results of the receiver functions. For a given station, the
receiver functions are sorted by ray parameter
(a) Receiver function of a rock station; (b)>—(d) Receiver functions of the

stations located on sedimentary
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Fig. 4 The results of waveform fitting by the neighboring algorithm method
(a) Waveform comparison, where the red waves are the synthetic wave calculated by the best-fitting model;
(b) S-velocity velocity models and vp/vg ratios where the gray shaded area shows the entire sampled model
space, and the green area represents the best 1000 models that have the lowest misfit, red trace

represents the model with lowest misfit, red dashed trace represents vp/vg from TASP91 model
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1
Table 1 The best sedimentary model of each station
h vs vs h Vs vs
vp /g vp/ Vg
/km /(kmes™1)  /(kmes™1) /km J(kmes™1)  /(kmes™1)
A001 3.7 0. 54 2.13 2.04 AT715 2.2 0.65 1.78 3.30
A002 3.4 1.14 1. 82 3.73 K033 1.3 0. 38 2. 44 2.65
A003 3.0 0. 50 1.59 2.12 K040 0.8 0. 36 1. 26 2.94
A004 3.8 0.22 2.47 1.77 K041 .8 0. 35 1. 09 3.25
A005 3.9 0.58 2.03 2.24 K042 0.9 0.32 1.21 2. 80
A006 3.4 0.73 2.02 2.30 K045 1.5 0.28 2.67 2.38
A007 2.8 0.75 1. 90 2. 60 K046 1.5 0.28 2.67 2.41
A008 5.5 1.15 2.27 2.30 K047 2.5 0. 31 2.88 2.57
A009 4.8 0. 57 2. 80 1. 84 K048 2.3 0.20 2.84 2.77
A010 2.1 0. 20 2.64 2.43 K049 4.0 0. 56 2.75 2.26
A011 2.5 0.27 2.88 2.44 K051 4.7 0. 80 2.47 3. 50
A012 2.0 0.59 1.91 3.79 1223 0.5 0. 40 1.99 2.01
A013 2.4 0.67 1.85 2.59 L224 1.1 0.32 1. 60 2.97
A014 2.0 0.92 1.53 3. 50 L225 3.1 0. 56 2.02 2. 30
A613 0.9 0.70 1.15 3.78 L226 3.8 0. 39 2. 60 2.02
A701 4.3 0. 86 2.57 2.50 L1227 3.6 0.71 2.52 2.41
A702 2.7 0.21 2.94 2.05 L228 4.6 0.47 2.37 2.16
AT703 5.3 0.58 2.68 2.06 L229 3.7 0. 80 1.77 2.04
AT704 1.2 0. 20 2.07 2.04 L1230 3.4 0. 40 2.13 1.95
AT705 2.2 0.27 2.48 3.15 L231 3.2 0.63 1.96 2.35
AT706 5.8 0.99 2.20 2.15 L232 2.1 0.49 1. 84 2.74
AT07 2.7 0.59 2.16 3.46 L233 2.8 1.11 2.10 3.70
A708 3.6 0.61 2.79 3.18 1234 3.3 1.43 2.02 3. 64
A709 4.2 0.53 2.23 1.98 L236 3.2 1.48 1. 84 2.69
A711 2.6 0. 87 1.76 3.07 VDSH 2.0 0.20 2.46 2.51
A712 3.8 0. 69 2.43 3. 00 VWEA 4.2 0.62 2.53 2.39
AT713 2.3 0.22 2.61 2.26
’ ’ 30 km
b
NE-NNE
b b
2.5, 3.0.
b
b ’
b
S 7 , S
S 1. 6 km/s ’
S 1.2 km/s S
, S

1.0—2.0 km/s.
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7 S
Fig. 7 Distribution of average S velocities in the sedimentary of Bohai Bay basin
JZ. Jizhong depression; CX.: Cangxian uplift; HH: Huanghua depression; CN: Chengning uplift
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8 L S ( (1997))

Fig. 8 The S wave velocity structure of the profile L where

the tectonic structure is from Lu et al (1997)
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