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Cenozoic exhumation history of the LLongmenshan range. However, to the east of the Pengguan
massif, the thermochronology data are still scarce and the exhumation history is unknown, as the
previous researches mainly focus on the Pengguan massif. The research on the exhumation
history of the rocks to the east of the Pengguan massif can not only help to understand the
Cenozoic faulting histories of the faults at the Longmenshan Thrust Belt, but also make
significant constraints on the uplift mechanism of the eastern margin of the Tibetan plateau.

We add some fission track samples along the Beichuan-Yingxiu fault and the Jiangyou-
Guanxian fault, on the basis of previous studies. The samples are dated at the Fission Track Lab
of the National Chung Cheng University, with the external detector method.

We get 6 Zircon Fission Track (ZFT) data and 6 Apatite Fission Track (AFT) data. At the
hanging wall of the Jiangyou-Guanxian fault, the AFT data show significant difference divided by
the Xiaoyudong fault. To the south of the Xiaoyudong fault, the AFT age is 39 Ma, while the
ages are between 6—8 Ma to the north.

The research reveals that the vertical activities of the Beichuan-Yingxiu fault and the
Jiangyou-Guanxian fault since 8 Ma are much different separated by the Xiaoyudong fault: north
to the Xiaoyudong fault, the average vertical slip rate along the Beichuan-Yingxiu fault and the
Jiangyou-Guanxian fault is about 0. 1 mm * a ' and about 0. 55 mm ¢+ a ', respectively; south to

the Xiaoyudong fault, the average vertical slip rate along the Beichuan-Yingxiu fault and

1 1

Jiangyou-Guanxian fault is about 0. 55 mm « a~ ' and about 0. 1 mm « a~ ', respectively. The late-
Cenozoic vertical slip rate of the faults revealed by the thermochronology data is coincided with
the co-seismic vertical displacement of the Wenchuan earthquake. The horizontal shortening
across the Jiangyou-Guanxian fault (north to the Xiaoyudong fault) reaches 8 ~12 km since
8 Ma, which indicates that the crustal shortening performing as the thrust movement along the
main faults is the one of the main causes for the uplift and exhumation of the Longmenshan range. Our

results don’t support the lower crust thickening model for the uplift of the Longmenshan range.
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Fig. 1 Map showing topography and major active faults in the Tibetan plateau (modified from Tapponnier et al. , 2001)
Black lines are active faults. Black arrows show motion directions of blocks. Numbers indicate rates known. ATF. Altyn Tagh Fault; HF.
Haiyuan Fault; KF: Kunlun Fault; XF: Xianshuihe Fault; XJF: Xiao Jiang Fault; JLF: Jia Li Fault; HFT: Himalayan Frontal Thrust;

SF. Sagaing Fault. The rate on the eastern KF is from (Harkins et al. , 2010).
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around Longmen Shan Mountains (modified from Yu et al. , 2010)
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Fig. 3 Geology map of the Longmen Shan thrust belt and thermochronology data(Richardson et al. , 2010)

WMEF . Wenchuan-Maoxian fault; BYF:Beichuan-Yingxiu fault; JGF:Jiangyou-Guanxian fault; XF:Xiaoyudong fault; QCF:Qingchuan fault;

HYF:Huya fault; MJF: Minjiang fault; XC:Xulongbao complex; PC:Pengguan complex; JC:Jiaoziding complex.
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Table 1

ZFT data on thecentral segment of the Longmen Shan thrust belt

Febhan's  HEECND

ZFECE) iR (m) HPE  Crystal RhoS

WCH-8  31.117 103. 750 822 [z 33

LK-4 31. 470 104. 154 659 b 5

JH-5 31.410 104. 022 1090 W& 7
WCH-6  31.052 103. 480 884 [F= 13

JH-1 31. 310 104. 058 672 (¥ 2 194.5
JH-2 31. 287 104. 032 725 ¥ 7 91.63

62.397
120. 331
95.708

327. 881

Ns Rhol Ni  RhoD Nd Pooled Age (Ma)
3330 12.498 667 8.43 4798 58.7+3.4
806 15.377 103 8.2 4798 89.249.9
1224 12. 667 162 8.2 4798 86.2+7.9
5118 34.403 537 13 4798 171.2410.2
412 9.443 20 8.5 2000 240.6455.9
800 7. 445 65 8.5 2000 144,84+19.5

F2 EMNUEBHEFTHRBROREZTNELSR
Table 2 AFT data on thecentral segment of the Longmen Shan thrust belt

HMames 4ECN)  fLECE ##HEm) A Crystal  RhoS Ns Rhol Ni  RhoD Nd Pooled Age(Ma)
WCH-6 31.052 103. 480 884 s 14 0. 115 4. 443 876  3.96 4798 8.44+1.2
WCH-7 31.061 103. 693 726 [F= 12 4.671 411 4. 307 379  3.96 4798 69.1+8.2

JH-3 31. 360 104. 022 888 A 26 1. 2¢ 77 12.016 717 3.9 4798 7.14+0.9
JH-4 31. 356 104. 021 874 A 37 0. 687 133 4.943 957 3.3 4798 8.040.9
JH-5 31.410 104. 022 1090 WA 39 1.078 113 11. 247 1179 3.9 4798 6.440.6
LK-4 31.470 104. 154 659 [ 40 1. 056 187 7.506 1329 3.3 4798 8.140.8
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Fig. 4 Comparison of differential exhumation rates on
both sides of the Beichuan-Yingxiu fault and Jiangyou-
Guanxian fault at different segment of the central
Longmen Shan
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Fig. 5

(a) 3D model for the Xiaoyudong restraining step-over; (b) Model explanation for

two parallel faults ruptured simultaneously

The change of the Beichuan-Yingxiu fault’s attitude make Fp,;.y > F,1 . which caused the Jiangyou-Guanxian fault slip to the north of the

Xiaoyudong area ( modified from Tan et al. ,

2012). BJM: Bajiaomiao village; BL: Bailu town; BYF: Beichuan-Yingxiu fault; JGF:

Jiangyou-Guanxian fault; LMS; Longmen Shan town; SXG: Shenxigou village; XYD: Xiaoyudong town.
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