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Abstract The receiver functions calculated at the broadband seismic stations of TW-80 and Y2
array are used to reveal the main subduction features of the Indian plate beneath western Tibet.

The H-x grid-searching results and CCP depth migration image show that the observed Moho
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structure at depth 67~80 km is laterally traceable from south to north on the west profiles in the

study area, while there is another discontinuity interface at depth 40~55 km almost parallel to

the Moho up to the station SQAT nearby the Shiquanhe thrust fault. This feature also can be

seen on the CCP migration image on the east profile of the study area. Based on the evidence

derived from this and previous petrology studies, we infer that the Indian lower crust front

beneath western Tibet is located at Bangonghu-Nujiang suture, while it gradually reduces

southward to the internal Lhasa block beneath central and east Tibet.
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Fig.1 Map showing broadband seismic stations and northern front of the subducting Indian plate
The northern front of subducting Indian plate is shown by profiles A, B, and C, which are respectively derived by Li and
Song (2018), Bijwaard and Spakman (2000) and Li et al. (2008). Line D, E, and F denote the seismic profiles later
discussed in this study. which respectively referred to the study of Chen et al. (2017), Huangfu et al. (2018) and Zhou and
Murphy (2005). The bold black lines represent the horizontally projected location of the partially eclogitized lower crust of
the Indian plate inferred from the receiver functions study. Green dots are the varying Indian crustal front revealed by
magnetotelluric study of Xie et al. (2017). The light green arrows respectively are the Indian and Asian lithospheric front
revealed by receiver functions study of Zhao et al. (2010). Red triangles: TW-80 seismic stations. Blue diamonds: seismic
stations of Y2 array. Grey diamonds: other deployed broadband seismic stations. Red dashed box shows the study area in
Fig. 2. SG: Songpan-Garzé block; QB: Qiangtang block; LLB: Lhasa block; HB: Himalayan block; ATF. Altyn Tagh
fault; KF: Karakorum fault; LGF: Longmucuo-Guozha fault; BNS. Bangonghu-Nujiang suture; JS: Jinsha river suture;
AKMS.: Anyimaqgin Kunlun Mustagh Fault. TYS: Indus-Yarlung suture.
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Fig. 2 Broadband seismic stations in the study area and the distribution of teleseismic events
Line 1,2 and 3 respectively show the reference profiles used by receiver function depth migration. The green crosses are
the projected positions of piercing points of Ps converted rays at the Moho based on reference depth 80 km. ATF. Altyn
Tagh fault; LGF: Longmucuo-Guozha fault; DWF; Domar-Wujiang thrust fault; MCF; Mandong-Cuobei thrust fault;
SQHF : Shiquanhe thrust fault; KF: Karakorum fault; MCT: Main Central Thrust; MBT: Main Boundary Thrust; IYS:
Indus-Yarlung suture; JS: Jinsha river suture; BNS:;Bangonghu-Nujiang suture; TSH: Tianshuihai block; QB: Qiangtang
Blcok; LB: Lhasa block; HB: Himalayan block.
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Fig. 3 Waveforms of synthetic receiver functions before and after move-out correction
(a) The left panel is synthetic receiver functions with different ray parameters shown on the right of each waveform. The Moho depth is set
50 km. Given the reference ray parameter po=0. 0 s « km !, which means the vertical incidence of P wave on the earth surface, the
moveout corrected waveforms respectively for the phase Ps, PpPs and PpSs-+ PsPs are sequentially shown on the right panels. The red
dashed line indicates theoretical arrival time of Ps, blue for PpPs arrival time, and green for PpSs—+PsPs arrival time; (b) All symbols and indications
are similar to interpretations of (a), except for po=0.07 s « km~!,
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Fig. 6 Effective receiver functions obtained at stations AL04 and WT20

The red lines indicate the theoretical arrival time calculated from the results shown in Fig. 5,

respectively for Pms, PpPs and PpSs+ PsPs phases.
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Fig. 7 Images of receiver function depth migration on profiles 1 and 2 based on the reference model IASP91

(a) Depth migration images on profiles 1 and 2. The white circles indicate the average crustal thickness given by H-x grid-searching

beneath each seismic station; (b) The average stacked receiver functions at all stations nearby profile 1 are aligned from south to north

based on seismic station latitudes; (c¢) The average stacked receiver functions at all stations nearby profile 2 are aligned from south to

north based on seismic station latitudes. Two dashed white lines schematically indicate the top interface of Indian eclogitized lower crust

and Moho structure. LGF: Longmucuo-Guozha fault; SQHF: Shiquanhe thrust fault; KF: Karakorum fault; BNS: Bangonghu-Nujiang suture.
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Fig. 8 Images of receiver function depth migration on
the profile 3 based on the reference model IASP91
(a) Depth migration images on profile 3. The white circles
indicate the average crustal thickness given by H-x grid-
searching beneath each seismic station; (b) The average
stacked receiver functions at all stations nearby profile 3 are
aligned from south to north based on seismic station latitudes.
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Fig. 9 Several possible dynamic models of Indian plate northward subducting beneath western

Tibet proposed by different studies

(a) The abnormal velocity structure beneath profile D in Fig. 1, which is revealed by adjoint tomography by Chen et al. (2017);

(b) The dynamic model beneath profile F in Fig. 1 suggested by Zhou and Murphy (2005), which is based on the seismic body wave

tomography; (¢) The dynamic model beneath profile E in Fig. 1, which is employed in the numerical modelling study of Huangfu et

al. (2018);(d) The suggested dynamic model of subducting Indian plate by Razi et al. (2016). The symbol ‘eclogite’ represents

the eclogitized Indian lower crust, ‘delaminated’ represents that the previous underthrust Indian lithosphere has been delaminated

and probably sink into the upper mantle, and ‘Indian mantle’

represents the current subducting Indian lithospheric mantle. (e)

The dynamic model suggested by the receiver function study of Xu et al. (2017). The red bold lines indicate several main velocity

discontinuities, respectively representing the top boundary of low velocity zone in the crust, the top interface of Indian eclogitized

lower crust, Moho and LLAB structures.
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