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Fig. 1 Tectonic framework and topography of the Eastern
Xizang( Tibetan) Plateau ( modified from Wang Zhi et al. ,
2015)
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Black solid lines indicate the main tectonic boundaries and sutures.
White solid lines show the active faults ( Deng Qidong, 2007). Two
blue arrows indicate the rotation directions of the Songpan—Garze
(Ganzi) and Chuandian ( Sichuan—Yunnan) blocks, respectively.
Green arrows show the crustal stress along the main tectonic
boundaries. The directions and length of the arrows indicate the
directions and values of the maximum crustal stresses. The gray
shaded region represents the Longmenshan ( Longmenshan=Longmen
Mountains) orogenic belt, and the three solid red lines (F1~F3)
represent the three major faults along the Longmenshan fault zone.
F1—Guanxian ( Dujiangyan ) —Jiangyou fault ( fore fault); F2—
Yingxiu—Beichuan fault ( central—principal fault ); F3—
Wenchuan—Maowen fault ( rear fault). The red shaded areas of
PGM, BXM and KDM represent the Pengguan [ Pengxian—
Guanxian ( Dujiangyan) | complex, Baoxing complex and Kangding

complex, respectively
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Fig. 2 Distributions of seismic data and stations in the Tethys tectonic domain of the Eastern Xizang( Tibetan) margin—

22°N

Yangtze platform (a) and distributions of teleseismic events (b)
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(a) Gray dots indicate the 21609 local earthquakes occurred from January 1, 2000 to May 31, 2013. Green and red squares show the permanent and
temporary seismic stations, respectively. Gray solid lines indicate the active faults. (b) Red dots represent the 4782 teleseimic events (M>5.5)

occurred between June 1, 1991 and May 31, 2013. Three solid circles present the epicenter distance 30°, 60°and 90°of the teleseismic events. The

red squeal shows the study region
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Fig. 3 Map views of Vp, Vs and Poisson’ s ratio images at different depths in the Tethys

tectonic domain of the Eastern Xizang ( Tibetan) margin— Yangtze platform
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Red solid lines indicate the three typical faults along the Longmenshan fault zone (see Fig. 1 for details). Gray solid lines show active faults and

black bold solid lines indicate the main tectonic boundaries ( Deng Qidong, 2007 ). Black dots show the after shocks within a thickness of 3~5 km

bound to each depth. Two green stars indicate the epicenters of the Ms8. 0 Wenchuan and 2013 Ms7. 0 Lushan earthquakes, respectively
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Fig. 4 Vertical sections of P- and S-wave images in the eastern margin of Xizang( Tibet)
(modified from Wang Zhi et al. , 2010)
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AB—along the eastern margin of Xizang( Tibet) ; CD—across the eastern margin of Xizang( Tibet) ; the black dashed lines indicate the Conrad

and Moho discontinuities, respectively. SG—Songpan—Garze block ; LMSF—Longmenshan fault zone; SB—Sichuan basin
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Fig. 5 Spatial distribution of the ductile crustal flow along
the lower crust and uppermost mantle ( modified from Wang
Zhi et al. , 2011b)
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Red color indicates the locations of the ductile flow whilst blue color
represents the rigid and stable areas. Blue dashed lines show the
deep, large sutures, and the main tectonic boundaries. Black arrows
indicate the presumed directions of the ductile flow outward from the
center of the plateau. BNJF—the Bangong ( Lake )—Nujiang
(River) suture; XSF—Xianshui ( River) fault zone; LMF—the
Longmen fault zone; NJF—the Nujiang ( Nujiang = Nujiang River)
suture; ANF—the Anninghe ( Anninghe = Anning River) fault zone;
RRF—the Honghe ( Honghe = Honghe River) fault zone; QLDB—
the Qinling ( Qinling = Qinling Mountains ) —Dabieshan ( Dabieshan

=Dabie Mountains) orogenic belt
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Fig. 6 Schematic diagram of deep geodynamic model under the eastern
Xizang( Tibetan) Plateau ( modified from Wang Zhi et al. , 2010)
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The 3 arrows on left show the inferred transportation paths for ductile crustal flow and hot

N T g A 1T Y

upwelling asthenosphere of the upper mantle. The white arrow on right shows the movement MKH/\J Eﬁjﬁ ’ Ejiﬁ}ll {Eiﬂzjﬂlﬁgjtgﬁﬁ\
directions of the Yangtze block. Two dashed lines indicate the boundaries of Conrad and Moho ﬁi{ﬁi}%‘lﬂ%ﬁ?ﬁﬂo IEJ H‘T , EE T Elj E*}i
discontinuities, respectively. The Conrad and Moho depths were derived from a previous passive ﬁ%mjti@ﬁ] E/‘j Iﬁj HTJ—FzéE T I—ﬂ ;[jj\%‘lc}%‘ E]/‘J
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crustal deformation in the eastern Xizang( Tibetan) Plateau
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The three shaded zones ( S1 ~ S3) denote the strong coupling
(locked) segments of the LMF, while the two red dashed squares
mark the coseismic gap zones (unlocked). A yellow arrow indicates
the movement direction of the Songpan—Garze block. Blue arrows
indicate the ductile materials from the lower crust and upwelling
asthenosphere under the Xizang ( Tibetan ) Plateau. Red color
denotes the ductile rocks with low velocity in the lower crust, and
blue color indicates the rigid and stable segments with high velocity at

the upper crust
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Deep structure and crustal deformation in the Tethys tectonic domain
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Objectives: The collisional orogenic belt composed of Songpan—Garze ( Ganzi ), Chuandian ( Sichuan—

Yunnan) and Yangtze blocks is an important part of the Tethys tectonic domain in China. The tectonic domain is
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affected by the strong tectonic activities such as the continent—continent collision between Eurasian plate and
Indian plate, plateau uplifting, block cracking or splicing compression, and has recorded and preserved rich and
comprehensive historical traces of Tethys tectonic activities. Meanwhile, it is one of the regions with the strongest
crustal deformation in southwest China. What the relationship and constraint mechanism between the characteristics
of superficial deformation and deep structure is a research hotspot in Earth science.

Methods: To investigate the deep dynamic mechanism, crustal deformation and earthquake generation in the
Tethys tectonic domain of China, we applied a joint tomographic inversion method for a large number of local and
teleseismic data to have determined the 3-D seismic velocity and Poisson’ s ratio models in the crust and upper
mantle.

Results: Based on the author’ s continuous geology—geophysics studies for more than ten years, a low-
velocity and high Poisson’ s ratio belt is observed along the Eastern margin of Xizang( Tibet). This anomalous belt
meets together with the hot upwelling asthenospheric materials to form an upwelling channel upwards to the upper
crust. At the same time, a sharp contrast anomaly of multiple parameters on two sides of the Longmenshan
(Longmem Mountains) fault zone is revealed in the lower crust and uppermost mantle. A distinguish overlapping
zone of low speed (high Poisson’ s ratio) and high speed (low Poisson’ s ratio) has been revealed in the middle—
lower crust under the Longmenshan fault zone. These imaged deep structural anomalies have a good consistency
with the spatial distributions of basin pattern of depression and uplifting, surface stress and crustal deformation.
Based on these obtained deep structural characteristics, a deep contact model across the Eastern margin of Xizang
(Tibet ) together with corresponding basin—mountain coupling relationship is proposed by comprehensive
comparative analyzing of multi-parameter structure imaging, crustal deformation and seismogenic mechanism of large
earthquakes as well. The constraint mechanism of the deep dynamic process of plate colliding and coupling on
severe crustal deformation and generation mechanism of large earthquakes is clarified.

Conclusions; The results of our model could provide some reference information for further understanding of
the deep dynamic mechanisms on the plateau sharp uplifting, basin basement structure, basin pattern of depression
and uplifting, as well as strong crustal deformation.

Keywords: Tethys tectonic domain; deep structural imaging; collision orogeny and mountain—Dbasin
coupling; crustal deformation
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