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geosciences community, the Emeishan Large Igneous Province (ELIP) is of great significance for

understanding the formation and mechanism of mantle plume, the co-evolution of biology and

environments, and the resource enrichment and mineralization. Although the structural geometry
and physical properties recorded in the crust and lithospheric mantle are well constrained by

comprehensive geophysical investigation, the shear wave velocity structure in the ELIP remains
poorly known. In this paper, based on the data of the COMPASS-ELIP experiment and the
Regional Digital Seismic Networks in Yunnan and Sichuan Provinces, the crustal shear-wave

velocity structure along the profile is reconstructed using a joint inversion of receiver functions

and ambient noise surface waves. A weighted stacking strategy is used to match the information

source and spatial resolution between receiver functions and surface waves. The results show that

from west to east, the average crustal shear-wave velocity is featured by zonation along the

profile, and the average crustal Vs within the inner zone is the relatively highest with a range of

3.6~3.8 km ¢ s '. A major contribution to this feature of the high velocity within the inner zone
comes from the middle and lower crust, especially from the significant high-velocity anomaly
(about 3.8~4.2 km + s ') exiting at the base of the lower crust. The low-velocity zone in the

upper and middle crust can be observed on both sides of the Lijiang-Xiaojinhe fault and Shuicheng-Ziyun

fault, which is more prominent in the middle crust nearby the Shuicheng-Ziyun fault. Combined
with other evidence from previous geophysical investigations conducted in the ELIP, the middle

and lower crustal high-velocity anomalies we observed within the inner zone strongly further

suggest they are the seismic signatures of the large-scale magmatic underplating and subsequent

el

magmatic intraplating related to the late Permian mantle plume activities. Such ancient plume
Keywords

process beneath the southeastern margin of the Tibetan Plateau.

activities not only modified the crustal structure and composition within the central Yunnan
block, but also changed the crustal strength there, and eventually affected the present deep

Emeishan Large Igneous Province (ELIP); Southeastern margin of Tibetan Plateau;

Ancient mantle plume; Shear wave velocity; Receiver functions; Ambient noise
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Fig. 1 Location map of the Late Permian Emeishan basalts and seismic stations used in this study

The green blocks indicate the Late Permian Emeishan basalts. The red triangles indicate the digital broadband seismic stations of the

COMPASS-ELIP experiment, and the blue triangles indicate the permanent stations of the Regional Digital Seismic Networks in Yunnan

and Sichuan Provinces. The blue dashed lines indicate the boundaries of the differential erosional zones of Maokou limestone (He et al. ,

2003). F1:. Nujiang fault; F2. Lancangjiang fault; F3: Ailaoshan—Red River fault (ARF); F4. Lijiang— Xiaojinhe fault (LXF);

F5: Lvzhijiang— Yuanmou fault (LYF); F6. Xiaojiang fault (XJF); F7. Shizong—Mile fault; F8. Shuicheng—Ziyun fault (SZF); F9.
Zunyi—Guiyang fault; F10: Zhengyuan—Guiyang fault.
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Fig. 6 Distribution map of the Moho-converted points of Pms waves (a),

and the ray-path coverage of the surface waves (b)

Black dots indicate the average mid-point of all ray

intercepts located within the grids, solid lines indicate the ray-paths of the surface wave, and grids indicate the tomographic grid-
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Triangle indicates the station. RF; indicates the average receiver function stacked by all the receiver functions that Moho-converted

points located within the sub-grid 11, and W1; indicate the corresponding weight used in stacking. U; indicates the dispersion and its

location indicates the average mid-point of all ray intercepts located within the grid 1, L; indicates the distance between station and
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Fig. 8 Examlpes of joint inversion for stations E28 and E52

The blue dashed lines in (a) (d) indicate the initial shear wave models and the red solid lines indicate the inversion results; the blue

curves in (b) (e) indicate the observed receiver functions and the red curves indicate the predicted receiver functions; the black dots in

(¢) (f) indicate the observed Rayleigh wave dispersions and the red curves indicate the predicted Rayleigh wave dispersions. The Moho

depths are after H-x stacking results of receiver functions (Chen et al. , 2015).
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Average receiver functions (a) and dispersions (b) at stations of the COMPASS-ELIP experiment. Crustal S-wave velocity (c)

derived from the joint inversion of this study. and the crustal P-wave velocity (d) along the profile derived from the COMWIDE-ELIP

experiment (Xu et al. , 2015). (e) The average crustal S - wave velocity (red line) of this study and the average crustal P-wave velocity

(blue line) from the COMWIDE-ELIP experiment (Xu et al. . 2015)
The underplating interface (UI) and Moho depth are after Chen et al. (2015). The elevation and the locations
of the stations along the COMPASS-ELIP profile are shown in the uppermost panel.
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