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Three-dimensional modeling of the crust structure of
Longmenshan fault zone

Xia Tingting Zhang Jingfa Tian Tian"

(Institute of Crustal Dynamics, China Earthquake Administration, Bejing 100085, China)

Abstract: 3D geological modeling can realize the intuitive and complete expression of the spa-
tial relationship among geological bodies, therefore it is an effective way to achieve the scientific
management and sharing of geological information. At the same time, a well-established 3D
model supports slices in any direction, which can predict the shape of unknown areas and infer
structural history. This paper constructed a 3D crustal structure model of the Longmenshan fault
zone by collating existing 2D geophysical data, and analyzed the model with the measured
Bouguer gravity anomaly data. The result show that the overall gravity field of the formation
model is basically consistent with the measured Bouguer gravity anomalies, which preliminary
proves the correctness of the model. The local gravity field shows that the sedimentary layer
contributes less to the change of the overall gravity field with the scale of the model. The middle
and upper crust develops uplifts and depressions to different degree, which coincides with the
existence of low-velocity anomalies revealed by previous researches. The gravity anomaly
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gradient zone regular monotonously rises from northwest to southeast, which is consistent with
the trend from previous inversion results, thus basically proving the reliability of the model.
Furthermore, we do model inversion under the constraint of gravity data, and the model was
modified.

Key words: three-dimensional geological model; Longmenshan fault zone; seismic profile;
Bouguer gravity anomaly
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Fig. 1 The geological structure of Longmenshan fault zone and profile position

1: Zhubalong-Zizhong profile; II: Huashixia-Jianyang profile; Ill: Heishui-Santai profile; IV: Tangke-Pujiang-Langzhong profile.

F|_;: Wenchuan-Maowen fault; F'|,: Pingwu-Qingchuan fault; F,: Yingxiu-Beichuan fault; F5: Guanxian-Anxian fault
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Fig. 2 Five digital profiles used in this paper

(a) Zhubalong-Zizhong profile (revised from Wang et al, 2007); (b) Tangke-Pujian profile (revised from Han and
Jiang, 2000); (c) Pujiang-Langzhong profile (revised from Han and Jiang, 2000); (d) Langzhong-Tangke
profile (revised from Han and Jiang, 2000); (e) Huashixia-Jianyang profile (revised from

Wang et al, 2005); (f) Heishui-Santai profile (revised from Wang, 2012)

56 BB T 9 g S 6 1~ 1100 J7 1T R R A 4 [ Y 78 > 1:20 7 L A DX 38 ) I A pl R A
2.4 FHiE

A SCFIH Geomodeller #EAT ZEASE . 2 FMF S5 2 Bl S EHE 19 5 AL AT AL 5 i, 68
SCT RN R Ml )E R oT 2 ) OC R )2 AR B R, R B R S R
Geomodeller A& T # 37 BLIE A7 = A4 {8, 55 F PIp ) o L 46 R0 0 1 0 4k o (B BT . WP )22 )
m) BPE, FER AL = 4 br 5 3 A0 5 S B 2 R0 5 80 (Lajaunie ef al, 1997) . 3 35 AS [A) 322 fh 5¢
FOE SCHLEJZE, 8 SCHT S AN 5] 37 10 0 K S5 BT, AR 8 b )2 2 5 119 5 SCAE i = 24 o A2 A4
(Calcagno et al, 2011) .

b 3R ) B IE AR TR M BRI BORHE RIS T, B SR B IR AR L AR L S T A T



748 H = S Eire 41 %

RS MV L | e . bk | S B ST S HOT R AR S R 9 7 R AR IR
BRI T S AURL U 7 5 ok B At O 80 5 1A 1y 3t 5 ) SO0 R AIE DA S S 3t R BT R Y ) i
FE Ve R . 5 AR, IE A A TE T SR B S 4O 8, S HTATHI O ik RA% , KA
i A1 fi 1.

TR RN 2 e 2 () A BUR M 258 20 W, 14 25 1) 3t JBOE 780 g 1k Sy 221 T U
o IR = AT AR A LI R TS A R DT OB, IR A O B U 5 R
HEAT A MR, Gt A R AR TC AR SR, 15 BB R SR ) e s PR Al A IR T 2
M5k 2, AU ERTHE, AR 25 Rk B fe /) RIS 11 3% AR (Gibson er al, 2013) .

3t S

3.1 BBRENRERE

T 2% 3 1) Hb 2 A AR R DB 2 AR 43 ) [ 32 FNIE] 3b R p BT 3a FT O, WO R AL R
W, 2Oy BRI IF R R BB ORI AL e 2 DUJE 1] Il W 283 S B, WA I )R
JEZE 5, bR M se STk 00 R AR A ok, Bbrekz, b oe R R AR AN B AR
TP Ml 0 2 T B S e b s, AR 1T L S PG AR A R R — H SO R B TR AR, it el
L 5RHE B4R T, A AR 00 A DO )1 5 M L M e 2 A 10— 20 km (946 T

SEPNE T CE A, 2012) s, 7T PU )1 F B9 e SR R L S22 H 2 R I B S g

600 3700 | o0

K3 R BRI (a) R Z AR (b)
Fig. 3 Fault model (a) and formation model (b)
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(a) Sediment; (b) Upper crust; (c¢) Middle crust; (d) Lower crust; (e) Mantle
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Fig. 6 Inversion and model presentation

(a) Observed gravity; (b) Computed gravity from model inversion; (c) Inversion misfit;

(d) Inversion model; (e¢) North-south slice; (f) West-cast sections
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