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Abstract. It has been proved that the NE-trending Longmenshan thrust belt in the eastern margin of the Qinghai-
Tibet Plateau was a composite of the expansion and growth of the Mesozoic and Cenozoic foreland thrust belts.
However, puzzle is remained for the unidirectional and segmented migration of earth surface failures, aftershocks,
and landslides of the Wenchuan earthquake on May 12, 2008. This puzzle challenges the understanding for the
texture of the Longmenshan composite thrust belt. Based on the previous studies, this paper applied geological
investigation and structural analysis focusing on a possible special texture produced by the composite growth of the
Longmenshan thrust belt. The results reveal a composite texture produced by the growth of the Cenozoic foreland
thrust belt superimposed over the Mesozoic foreland thrust belt with foundation of the composite thrust wedge. The
composite thrust wedge could be graded with formational sequence. The Mesozoic foreland thrust wedges are
characterized by thrust fault-related anticlines. Thrust complexes of Bikou, Tangwangzhai and Longwangmiao,
which are combined by foreland thrust wedges, were initiated before the late Triassic (237 Ma) and terminated at
~160 Ma. The Cenozoic foreland thrust wedge is composed of thrust fault and sheet, and was staged produced by
SE-ward progressive propagation at about 35~10 Ma and 10 Ma, respectively. This thrust wedge propagation might
result in the Longquanshan uplift in the east of the western Sichuan basin. Therefore, the Longmenshan foreland
thrust belt has characteristics of composite texture and composite growth.

Key words: Longmenshan foreland thrust belt; composite texture and growth; eastern margin of the Qinghai-
Tibet Plateau; foreland thrust wedge; Wenchuan earthquake
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Fig. 1  Geological map of the eastern Qinghai-Tibet Plateau and the western Yangtze block ( Yan et al. , 2018b; Base map is modified

after SBGMR, 1991; Huang, 2001)
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Li et al., 2015a, 2015b; Yan et al., 2018a,
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Graham, 1996; Zhang et al. , 2007; B #%%, 2010;
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Fig. 4 Photographs and structural fabrics of Bikou ( a-d), Tangwangzhai (e-f) and Longwangmiao ( g-h) thrust complex with
locations in Fig.2 ( Data are from Yan et al. , 2018a)
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Fig.5 Structural style and kinematics of the D, thrust (Photograph of locations are shown in Fig. 2)
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(133.3 Ma; & = %%, 1988) —EE AdEHE T
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B, WA/ Ar 31053, 5 RE LB FHER
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NAEH BB EAEIE (WA AT AR,

WX-103 [ 2 BE 45 1 J0 51 4F % 1 B B0 IR AR 1%
BE . MARAERS N 203.5 Ma, B S B B 10 59 45
BFZAE 5 O 223 £27 Ma, #IUR™Ar/*Ar iy 1099 +
320 (MSWD=54) ([& 6b) . Xl BB IR AR % 35
VFRE R TEAR IR B M 28T F = B A 45 & R AR
K, R T AT AR WA R T A o B B R
4 K R JE Bl ( Kirschner et al. , 1996,
Castonguay et al. , 2007 ), Kb, ¥ 138 55 B 28 4F i
223+27 Ma f# RN D, BAB) M AT v i) — S B )

4 3tib

pARNIP=RSURUIE ST & ZR B i E=3) I
i, H AR 2 B SO A R R D, R
D, 50 4 B A T S AR KR ES R, L, A
BRI MG RILM 526 KR,
Xf T L AR 6 R, DL H T AE S D,
WM P BRI e, A SR Hgad
4.1 EIMTUEAFEHRTFHEKTRE

D, R 3 A SOk A R 2 Rk, ik
Je M s —H P50 R R T 1T 1 5245 30 s G DX A i
WESHE (WA RS ™R, 1991; F &5
%% 1992; Burchfiel et al. , 1995; Harrowfield and
Wilson, 2005) , i Je it B A2 1) 449 55 fif A ( Chen
et al. , 1995; Chen and Wilson, 1996; Yan et al. ,



BT,

G D 25 0 1 A 2 20 52 K 625

K1 AP MELER

Table 1 **Ar/* Ar dating results
WX-073, H =k, 38 mg, J=0.001969, & B . 32°44’33"N, 105°20'29"E
T/7°C  ( 40Ar/39Ar) W 30 A3 Ar) . ( 3 Ar/Y Ar) . ( 4 Ar!_/”Ark ) M Ar/%107 % ceSTP A/ % 40 Ar‘_/mAr‘/% age/Ma +ac/Ma
750 938. 129 3.016 0. 428 46. 847 0. 027 5.53 6.23 159. 17 48.39
850 267.953 0.591 0. 089 93. 355 0. 091 18.51 35. 69 304. 41 5.30
930 164. 684 0.197 0.237 106. 447 0. 134 27. 46 65. 09 343.27 4.77
980 144.210 0.119 0. 301 109. 207 0. 081 16. 50 76. 03 351.36 7.34
1020 143.939 0. 104 0. 380 113. 165 0.073 14.97 78. 88 362. 89 5.65
1060 213. 086 0.330 1.181 115. 860 0. 028 5.83 54.92 370. 71 13.52
1100 378. 614 0. 858 3.250 125. 493 0.011 2.28 33.93 398. 36 49.91
1140 481.734 1. 047 2.782 173. 061 0. 008 1. 65 36. 68 529. 00 52. 84
1180 602. 156 1. 683 3.540 105. 500 0. 005 1. 10 18.55 340.49  151.07
1220 684. 689 1. 865 2.932 134.222 0. 005 1.00 20. 61 423.05 79. 06
1280 753.303 1. 889 5.283 196. 163 0. 006 1.29 26. 90 589.18  115.34
1340 322.537 0.915 5.533 52.803 0. 008 1.72 17.39 178. 44 69.01
1400 230. 617 0. 636 4.505 43.227 0.011 2.16 19. 74 147. 36 30. 31
- EIAE Y =352 Ma, SFHFZRAR IS = 35135 Ma
WX-103, F=HE, 25.3 mg, J=0.001971, #5005 . 32°17'53"N, 104°45'37"E
750 56.294 0. 098 0. 046 27. 463 0.175 3.56 49. 45 95.10 1.78
850 52.987 0. 036 0.014 42.227 1.038 21.06 79. 96 144.23 1.97
930 53.396 0. 006 0. 007 51. 487 1. 344 27.29 96. 47 174.37 2.36
980 66.911 0.010 0. 005 64.013 0. 701 14. 24 95.72 214.35 2.87
1020 75.533 0. 009 0. 030 72. 882 0. 500 10. 14 96. 53 242. 14 3.25
1060 83. 981 0.013 0. 047 80. 165 0.376 7. 64 95.51 264. 65 5.48
1100 92.926 0. 025 0. 043 85.531 0.233 4.73 92.14 281.05 3.77
1140 92.985 0. 027 0. 121 84.933 0. 188 3.81 91. 44 279.23 3.77
1180 95. 088 0.025 0.091 87. 856 0.188 3.81 92. 49 288. 11 3.86
1220 109. 327 0. 037 0. 008 98.284 0.112 2.27 90. 03 319. 44 4.38
1280 173. 009 0.123 0. 497 136. 648 0. 038 0.78 79.23 430. 24 6. 89
1340 297. 001 0.373 1.759 187. 173 0.014 0.29 63. 42 566. 49 22.97
1400 232. 044 0.355 0.898 127.279 0.018 0.37 55. 40 403. 80 16. 20

BARAERE =205. 3 Ma, AL AR = 223427 Ma (steps 5~10)

e RP AR m=WAE, =W, =B

2003a) , ARUER T A A AR A B AR R 09 2 i A7
TE . WIS BER b A a8 A8 Y 50K 4 A4 3 A B %
B, D, W28 20 4 R I £ B Be ik #5372 (Chen
et al. , 1995; Chen and Wilson, 1996) ; J& |71l np
LR T ST 5 R T — A e X I AR 4
B, WL AT LA E i b 1 R s g o i R AR 5 B
( Burchfiel et al., 1995; Harrowfield and Wilson,
2005 ) 5 KF X 3 J5 3 £ K - LR DA A A 2
A, b wg U T R E R e Ol =
AN A, A 3w o B OO W] — 2D A )
F W7 27 — Uiy 3 S B 2 5 b A KA 2 0 A 1 A 4 AR
L HLA R Ao R 1 ST R e AR, o — 2D
RORITTERA 2 1 25 1 30 vt B A O i 2 A0 O 2
R BT RY J5E B0 i B AL S, R T 0 i 4 B AR
00 2 Jik 390 o A T SRy 22 A I B S e A A Y
R P AL M, T W P AL R B — 3
f95 0] B P AR —g PO A ey ) (& 45 Yan et

al. , 2011, 2018a) o X 45308 of i 7 A< 17T il 320 oo A2
B Z Rk, LS DB 2 06 & | TR i 3 0 AR o
Ha BB AR MINACA/ Ar, DL TR R 1 1
FIKR LA YRR YT, AL m) R Y H R b R
AIREN 2 237 Ma LLHG, AWFSE o AL i 51 BE W
HOBT RS Y 352 Ma FRAEISJE D, AR P i6 2 5 L 1
IR, A E 5 45 SR A T R R B
MR (174 Ma), HEEFFEEMTESEX E2EL
BIRP Y] (~160 Ma) M ohifE B R, (515
HE— T (B 6¢; Zhou et al. , 2008; Zheng et
al. , 2016; Airaghi et al. , 2018; Yan et al. , 2011,
2018a; Xu et al. , 2020) ,

W, = e HH 200 5 T Il A 2 1 8 T B oA o AR AR
Rl vhali ¥ 5 K B RO AT R A, SRR R U0
TR . K J7 1] AT BURR A 0 25 BF 5T, K
T 20 — B 2 0 B0 BURH A R 4l 0 R o0 3R
) A T R R AR, H b 32 B R 45 A 4
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Fig. 6 Formation time of the Longmenshan Tectonic Complex
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Fig. 7 Tectonic model sketch of the Longmenshan Tectonic Complex
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