5555 % 45 5 OB Y M ¥ R Vol. 55. No. 5
2012 4 5 A CHINESE JOURNAL OF GEOPHYSICS May,2012

ST 5. R b DX 4T 3 e 5 4
issn. 0001-5733. 2012. 05. 022.

T S0 . R Y P2 4R, 2012, 55(5) - 1646-1661, doi: 10. 6038/j.

Jiang W L, Zhang ] F. Fine crustal structure beneath Capital area of China derived from gravity. Chinese J. Geophys. (in
Chinese), 2012, 55(5):1646-1661,doi:10. 6038/j. issn. 0001-5733. 2012. 05. 022.

BHEMXBANTEN—ETENGHRE
ZXREKFKL

F ] 3 52 SR 3 52 By BF I (58 ) ) 24 R S8R 3 L bt 100085

W OE ARSI R R g 20 S 1 RN 22 RUBE 3 B O vk 6 R B b X TR ) S AT T A AR
G388 i ] Parker 33 St ] B 10 B A% 4% FE RS TR G S8 LI HEAT TR 43 BT L T A T 4R b 5 B JE 45 A ) T R
B X% KOS 20 3t 7 G5 R 34T T IR ARG AR 5 45 28 38 W1 40 Bl b IXC 32 22 A A 385 52 3l 1 0 L T L) L R A AL 4
LLIAE ) o 25 B AR 35 50 1P o 5 P9 45 40 5 S 88 T 30 R 2 L A0 KA b 50 0 SR A 3 A% JR) . 2 e b s 38 A Bl i R v
A B 30 L3 R AR T 1 Rt X 2 8 TR AR L R L S TG X 3 A 3 7 ) 52 NE—NNE J5 (], 76 4 b 1) K AT
Ly 48 L o Y0 bty T BT S TR I A A 5 A b, P S B TR TR AR VG 1) HE B e TR AR A S L de R AR 24 5 km (RS-
Yo A R B A /N S b BT LB L Hb X M 5 SR B /N2 29 ke, 537 V1 RG H A R B K2 34 km, 7E ) ¥R 4 VR
T PGB RAT LUy DX 5 J5E B AR A b 58 2 B /N T AR L BT A N B s T b b SR R ) 3 R AT S Hh 3 TR B M SR R AT
B R K A M. 320 A RS 1 RS2 o, i AR B b b b 52 250 % B 2% B L T NINE J7 o] 2 4R (19 4 1 50T
Wi 2 2 T A8 2 v b 5% 5 T oS kAR Y S R b A 3 L 20 0 L v IR B S A [ 3 10 S TR AR AE 5 AT Pl b Xt 5
BERA W R AR A M. BE I i R X R 0 R A B e TR SO R R ) B — 2 R R

KB E M X S E A ) R R L g

doi:10. 6038/j. issn. 0001-5733. 2012. 05. 022 FEASES P312 1% H 8 2011-09-29,2012-03-27 W& & Fs

Fine crustal structure beneath Capital area of China derived from gravity

JIANG Wen-Liang, ZHANG Jing-Fa

Key Laboratory of Crustal Dynamics s Institute of Crustal and Dynamics, China Earthquake Administration s Beijing 100085, China

Abstract In this paper the multi-scale wavelet method is used to separate gravity field. Moho
topography of Capital area is determined using 3D Parker density interface inversion method and
variable density model, constrained by deep seismic data. And at last, two typical gravity profiles
are modeled. The results indicate that the crustal structure of Capital area rebuilded by multiple
tectonic movements is very complicated, with adjoining depressions and uplifts, alternating
basins and hills, and inhomogeneous density. Influenced by strong extension, thinning and
erosion of North China Craton lithosphere, Moho topography around Capital area fluctuates
greatly. The dominating tectonic direction of the Moho topography strikes from NE to NNE.
Two steep slopes exist between North China Basin and Western Taihang uplift and Northern
Yanshan uplift, respectively. Moho depth in North China Basin varies greatly, with the largest
difference of 5 km, but the average thickness of crust in the basin is small. The thinnest is about
29 km, beneath Beijing and Tangshan area. The thickest crust is about 34 km in Wuging

depression. Adjusted by gravity equilibrium, crust thickness of western Taihang uplift area

EETIE R s a7 B ) 6F 58 Bt 3 A BHIE L 55 % 5 (ZDJ 2007-1,ZDJ2010-11) %% B
EEREA 058, 51982 44 B BB T 01, 3220 A S0 38 gk L T G 1 R A 3 b 5T T HT B 5. E-mail : jiang_wenliang@163. com



54 T2 30555 I B b DXORS 20 7 45

BT 0 IO 1647

increases greatly. However, the density of western area is lower than the eastern basin. Gravity

anomalies in upper and middle crusts are related to surface relief and topographic features.

Affected by Cenozoic rifting, crustal structure of Capital area is very complicated in upper and

middle crusts. Many geological tectonic units striking NNE are formed in different tectonic

movements. Most faults cut through to the middle crust. Fold structures are formed in lower

crust. High and low density anomalies are distributed alternatevely. Crustal density in Capital

area is remarkably inhomogeneous. Research concludes that occurrences of strong earthquakes in

Capital area are probably related to upwelling of asthenosphere and uppermost mantle high

density materials.
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Fig. 1 Distribution of active fault in the Capital area (Active faults are cited from Ref. [32],

and amended based on RS and gravity methods)
Black solid lines represent active faults distributing in Capital area. Black dashed lines A-A" and B-B' are two typical profiles selected for
gravity modeling. F1:Baoding-Shijiazhuang fault; F2:Huangzhuang-Gaoliying fault; F3.:Shunyi-Liangxiang fault; F4:Nanyuan-Tongxian
fault; F5:Daxing fault; F6.Xiadian fault; F7:Nankou-Sunhe fault; F8:Nankou Shangian fault; F9.Jixian fault; F10:Baodi fault; F11.
Hexiwu fault; F12:Niutuozhen southern fault; F13:Cangxi fault; F14;Cangdong fault; F15:; Tianjin southern fault; F16:Hangou fault;
F17. Haihe fault; F18:Jiyunhe fault; F19:. Zhenzizhen fault; F20: Tangshan fault; F21:Zijingguan fault; F22.Sunzhuangzi-Wulonggou
fault; F23: Yanfan basin northern fault; F24. Huaizhuo basin northern fault; F25. Zhangjiakou fault; F26. Xinkaikou fault; F27.
Weiguang basin southern fault; F28. Yangyuan basin southern fault; F29. Xuheixi fault; F30: Chengxi-Yangerzhuang fault; F31:

Xinglong-Jianping fault.
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Fig. 2 Detailed maps of Bouguer gravity anomaly using 2-dimensional multi-scale wavelet analysis method
(a, b, ¢, d) are the 2° to 5®™-order detailed images of 2-dimensional multi-scale wavelet analysis method respectively. Black solid lines in
(a, b) denote active faults around Capital area. Names of active faults can be seen in Fig. 1. “H” means high Bouguer gravity anomalies;
“L” means low Bouguer gravity anomalies. The numbers of “1” to “50” following “H” and “L” represent numbers of geologic units and

gravity anomalies. names of geologic units can be seen in Table 2.
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Table 2 List of typical tectonic units and its gravity feature in Capital area
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Fig. 3 Comprehensive interpretation map of geological structure in Capital area
Names of active faults can be seen in Fig. 1. “H” means high Bouguer gravity anomalies; “L” means low Bouguer gravity anomalies. The
numbers of “1” to “50” following “H” and “L” represent numbers of geologic units and gravity anomalies, names of geologic units can be

seen in Table 2.
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Fig. 4 Upward continuation of Bouguer

gravity data to 20 km
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Fig.5 Moho topographic map of Capital area
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Fig. 6 Gravity model of sections A-A' and B-B’
(a) represents Bouguer gravity anomalies and density model of section A-A’. (b) represents Bouguer gravity anomalies and density model
of section B-B'. Numbers in the two models are values of local crustal density. The density unit is g/cm?®. The black solid lines represent

active fault transverse to profiles. Names of active faults can be seen in Fig. 1.
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