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Study on crustal thickness and velocity ratio in mid-western North China Craton

LIU Qiong-Lin, WANG Chun-Yong, YAO Zhi-Xiang,CHANG Li-Jun, LOU Hai

Institute o f Geophysics, China Earthquake Administration, Beijing 100081 ,China

Abstract In this study, broadband seismic records from 164 digital seismic stations of the North
China Seismic Array and the China Digital Seismic Network were used to compute crustal
thickness and velocity ratio (V,/V,) using the receiver function method and H-k stack. The
results show that the crustal thickness of mid-western North China Craton deepens from east to
west, the thickness is about 30~33 km in eastern plain area, 33~40 km in Yanshan-Taihangshan
area and 40~42 km in Ordos block. The results also demonstrate that the correlation between
the crustal average velocity ratio and the crustal thickness is not obvious, which may be related
with intensive lateral variety of crustal thickness and crustal composition in the research area.
The crustal average velocity ratio is about 1. 68~1. 86, it is mostly between 1. 70 and 1. 80 and
changes slightly in the eastern plain area; and it is mainly between 1. 70 and 1. 77 in the mountain
area, which suggests that the crustal composition of the mountain area has more felsic matters
and lacks mafic minerals. In the research area, the relevance between the crustal thickness and
the elevation is distinct, the slope is 6. 6, which is higher than that in eastern Tibetan Plateau.
The study results indicate that the rock density of the top of upper mantle in mid-western North

China Craton is comparatively lower, and the craton is an ancient, low density, refractory craton
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with rich magnesium and poor iron composition, which can provide a greater buoyancy for the

crust.
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Table 1 Crustal thickness and Poisson’s ratios under the stations in the study region

B4 H5e B H/km WL & EYIES 5T IR H/ km BHE L &

Alol 42.41+2.71 1.7240.06 A908 32.99+2.68 1.7840.08
Al102 41.03+2.45 1.71+0. 06 A909 31.92+2.22 1.794+0. 09
Al103 41.42+2.18 1.7240.05 BAC 40.54+2. 62 1.7040. 06
A109 40.97+1.91 1.7140.06 BHS 42.50+2. 30 1.7540.06
Al10 40.49+1.92 1.7440.05 BIXT 37.52+2.53 1.8440.08
Alll 40.37+2.03 1.74+0.05 BOD 41.56+2. 56 1.724+0. 06
A202 38.38+2.55 1.7740.07 CHC 40.57+2.59 1.7440.06
A203 35.56+2. 60 1.7840.08 CHD 33.57+1.78 1.7940.06
A204 35.95+2.63 1.7440.08 CHL 30.47+1.96 1.7940.10
A205 35.55+2.15 1.74+0.07 CHZ 38.48+2.56 1.75+0.08
A206 33.98+2.04 1.77+0.08 CLI 30. 54+2. 00 1.79+0. 10
A207 35.09+2.09 1.7440.07 CXT 31.51+2. 46 1.8240.09
A208 34.53+2.49 1.7840.09 DA 34.03+2.33 1.8040.07
A209 35.55+2. 32 1.7440.07 DAX 42.42+2.02 1.7540.07
A301 34.03+2. 63 1.76+0. 09 DJ1 33.44+2.76 1.69+0.07
A302 34.48+2.05 1.7540.08 DOS 39.06+2.95 1.7540.07
A303 32.59+1.79 1.80+0.08 FEN 35.99+2.07 1.7540.07
A305 33.58+1.95 1.7640.07 GAN 35.01+2. 14 1.7740.08
A306 32.48+2.24 1.7440.09 GUY 39.60+1.87 1.7640.05
A307 32.98+2.22 1.7640.07 HEYT 37.53+1.82 1.8040. 06
A401 31.08+2. 24 1.7340.07 HLG 43.91+2. 21 1.7240.06
A404 32.0141.87 1.76+0.08 HMA 35.4942.30 1.714+0.07
A405 32.03+1.73 1.7440.07 HSH 41.00+2. 46 1.8140.07
A406 31.51+1.75 1.8040.07 HST 33.47+2.56 1.72+0. 10
A408 32.96+2.11 1.7340.09 HUA 38.00+2.16 1.78+0.07
A501 39.44+2. 40 1.75+0.07 HUAX 33.60+2.37 1.7140.07
A503 38.54+2.67 1.7740.07 HUYT 32.95+2.45 1.7540.07
A504 41.10+2. 47 1.7240.07 HZH 39.43+2.55 1.7140.08
A507 38.50+2.09 1.7440.06 JCA 32.47+1.69 1.79+0. 07
A509 38.8942.48 1.76+£0.07 JIC 36,4242, 37 1.80+0.08
A511 38.0142.19 1.78+0.08 JIN 42,1342, 22 1.7540. 05
A601 37.98+2.63 1.8140.10 JIX 33.55+2.28 1.7540.11
A607 36.47+2.90 1.7940.08 JS 32.38+2.18 1.79+0.08
A610 35.53+2.22 1.83+0.08 1Z 31.87+2.99 1.7740.11
A804 41.924+2.00 1.7740.07 K001 40,0542, 14 1.754+0.05
A806 43.52+3.39 1.7240.07 K002 40.97+2.19 1.7340.06
A807 40.40+2. 58 1.7740.07 K003 41.46+2. 22 1.73+0.05
A810 40.50+2. 59 1.77+0.08 K017 39.92+2.27 1.77+0. 06
A811 40. 6042, 40 1.75+0.07 Ko18 41,4642, 52 1.72+0. 06
A901 39.58+2.96 1.6940.10 K019 39.95+2.38 1.7440.07
A902 37.48+2.26 1.7840.07 K020 39.47+2.70 1.7640.07
A904 34.10+2. 29 1.8440.09 Ko21 39.57+2.30 1.7240.07
A906 33.97+2.72 1.69+0.07 K022 37.09+2.55 1.84+0.08
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x1%

Bi% H5E B E H/km BH L & B W R E H/km B L &
K023 37.614+2.77 1.8540.09 MIY 33.92+1.84 1.8040.07
K028 34.5642.82 1.804£0.09 NIC 35.62%+2.22 1.70£0.09
K029 34.4612. 20 1.77240.09 NIW 39.47x2.67 1.782£0.09
K030 33.4612. 35 1.8140.10 NSHT 44.33x3.41 1.68=£0.08
K031 34.024+1.67 1.7940.07 NY 30.57+2.09 1.7540.07
K036 32.9942.13 1.7640.08 QIL 32.524+2.13 1.73£0.08
KAB 41.00£2. 14 1.7340.06 QIX 32.08x1.81 1.78%£0.07
KUC 33.4443.05 1.7840.10 QSH 44.52%x2.27 1.742£0.06
1L.201 44.63£2.65 1.724+0.05 S141 30.44+2.74 1.74£0.09
1202 44.88+£2.15 1.7540.05 SHAZ 36.97+2.16 1.74£0.06
1203 46.99+£2.60 1.694£0.07 SHWA 41.94+2.67 1.78%£0.06
1205 43.91£2.50 1.7240.06 SUDE 40.45x2.01 1.782£0.06
1.206 42.56+2. 38 1.7340.06 SZ7 40.14+2.71 1.7340.06
1.207 43.47+£2.24 1.744+0.05 TABT 40.6142.43 1.7540.06
1213 41.54+£2.08 1.784£0.06 TAG 39.54+2.13 1.76£0.07
L214 41.93£2.13 1.76=0. 07 TIY 42.96x2.52 1.792£0.06
L215 41.06£2.19 1.7740.05 TLK 32.93x1.94 1.702£0.06
1.216 39.57+2.83 1.77+0.08 TOCH 38.55+3.32 1.7840.09
1217 39.6242.88 1.7540. 08 WEC 35.96x2.50 1.77£0.07
L1219 35.4443.15 1.824£0.10 XAN 37.42%3.75 1.69=£0.10
1L.220 33.9442.67 1.8240.08 XANT 37.46x3.57 1.682£0.09
L221 34.0942. 34 1.7540.08 XAY 41.01%2.57 1.742£0.06
1222 32.58+£2.30 1.74+0.07 XIL 34.562.06 1.74%£0.09
LAY 36.031+2.78 1.8140.09 XIL 34.55+1.91 1.74%£0.08
LIC 32.9742.35 1.7240.08 XIT 32.54+2.52 1.76£0.07
LIC 36.9142.17 1.7540. 06 XIX 39.95x2.47 1.77£0.08
LIQ 39.98+1.80 1.774+0.05 XLD 33.06x1.91 1.74%£0.07
LIS 41.50£2. 47 1.7340.06 XX 31.98+2.57 1.7340.07
LIYO 43.99+£2.72 1.7240.06 YAAN 42.49+1.75 1.76£0.05
LLM 39.1043. 46 1.67=0.07 YAC 38.51x2.77 1.752£0.07
LNQ 40.04£2.29 1.76=0.07 YAY 39.56x2.11 1.752£0.05
LOF 40.54£2.42 1.72+0.07 YON 30.06x=2.76 1.7640.11
LOH 35.0042.09 1.76+0.08 YULG 42.354+2.32 1.74£0.06

LS 34.9342. 34 1.702£0. 06 YULT 40.98x2.02 1.72£0.07
LYA 34.5841.99 1.7340.08 ZHT 38.44x2.28 1.752£0.06
LYN 33.90+£2.15 1.72+0.07 ZJK 40.0442. 14 1.77£0.06
LYN 33.5941.95 1.7340.06 70Q 38.91+2.25 1.75£0.06
LZH 33.6242.65 1.68£0.09 ZUH 31.98+2.02 1.80£0.08
MDY 35.00%2. 70 1.70=£0. 10 ZUNH 32.46x1.82 1.78%£0.07

ABRERMCT B2 H i 5 ihie (8 5.5 D. T2 km) LRI BB BCEE P gOE B A
BeAh S TR Hok 5 A3 B R s SR B Sboe 5 RO T SRR,

HERPE  FRATT S AP XN DI R Bl 45 51 i 401 HREE

7B AN O, mE 4 7 LUE . 2805 vl B Sa g5 i 1 BF 5T IX B9 M e J5 B e A1 L ] Sa i
JERE 5N TR 3 A0 AT AR A3 45 R BIR KON R BF 58 X M 76 JRE JEE A T 30~50 km 22 [H] . B Ao
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Fig. 4  Comparison between the crustal thicknesses
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