559 % 55 2 OB Y M ¥ R Vol. 59. No. 2
2016£[52H CHINESE JOURNAL OF GEOPHYSICS Feb. .2016

AR, W, RS, 2016, ) I H2 A0 oA 505 I8 7 90 55 T PG B 7 S W BE 45 4. b Bk B4 4R, 59(2) £ 516-527 , doi: 10.
6038/cjg20160211.

WuZB, XuT, WuC L, etal. 2016. Crustal shear-wave velocity structure beneath the western Tibetan plateau revealed by
receiver function inversions. Chinese J. Geophys. (in Chinese),59(2):516-527,doi:10. 6038/cjg20160211.

FIRAREEYRESE SRR S ik E 451

RIE? mFE S, REBE®R?, KAE?,
BN, R X
1 v R 2 B b 0 5 Bk A R 5 T A A B AL R R R SR =, Jbat 100029

2 P EPRHERE RS, JLT 100049
3 v [ Bl 2 B PR R BR B 2 s L dbst 100101

FEE X 08 0 M L 7 R R S S Ik B B 29 600 ko, F9E 53 T R IR U B e T 3R A R o A A L

e g . A< SCH 22 é%ﬁ%ﬁ%?ﬁﬁjimTAiﬁ?EE%?#@E'f Zrg AL 1] FR I ) 1~ 80°E, TW-80 030 . il I 2 i ok %5

SOE IR 7 S W BE 250 L LR 5 P R O A 1Y S AR IR DS SR BTl L B BEE *)ﬁi}%ﬁﬂjm%ﬁlﬂﬂ EC BRBEA W —
IVLEE A BT A0 pash B2 v N M5 R AR MOV Ak s R R & W R BRIV BE Al L BT R 4 I 24 34 o )

%iﬂﬁﬂ‘]?ﬁ%ﬁz\%,%ﬁﬁkd:%%ﬂ%ﬁﬁz Wiy 2843 0 Je AR A %EU%ZI*ﬂﬂquJ:ﬁﬁm/&;ﬁiiﬂu 29 S WA A

Ul BT RT BE B 2 MR )2 o S8 T RS i B 7 Ay R A g g SRR L

KW TGS IR SR A5 s EPEE AR AR

doi:10. 6038/¢jg20160211 hESES P315 IS H 8 2015-05-22,2016-01-05 W& 2 Fs

Crustal shear-wave velocity structure beneath the western Tibetan plateau revealed

by receiver function inversions

WU Zhen-Bo'?,XU Tao'** ,WU Cheng-Long'*,ZHANG Ming-Hui'?,
TIAN Xiao-Bo'?, TENG Ji-Wen'

1 State Key Laboratory of Lithospheric Evolution, Institute of Geology and Geophysics,
Chinese Academy o f Sciences, Beijing 100029, China

2 University of Chinese Academy of Sciences, Beijing 100049, China

3 CAS Center for Excellence in Tibetan Plateau Earth Sciences, Beijing 100101, China

Abstract The collision of Indian and Eurasian plates is the most significant geological event on
the Earth since Cenozoic era. How the subduction of the Indian plates occurs under the Tibetan
plateau is one of the topics receiving much attention. Whether the boundaries between inner
micro-blocks of the Tibetan plateau cut through the crust is another focused issue, which is of
great significance for the deformation mechanism of the Tibetan plateau. To help address these
issues, we performed a passive-source seismic survey profiling through the western Tibetan plateau.
The receiver function method was used to study the crustal shear-wave velocity structure

along the survey line. Firstly, we selected the similar receiver functions for each station by
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discarding the weird waves, then stacked the rest of results to obtain waves of high signal-to-
noise ratio. Secondly, the inversion was operated with the Neighborhood algorithm.

The Neighborhood algorithm made use of the geometrical constructs known as Voronoi cells
to derive the search in the parameter space. It is known that this algorithm produces a self-
adaptive search behavior. The inversion results of all stations are shown as a 2D image. As we
expected, the shear-wave velocity structure along the survey line coincides with the migration of
common conversion point (CCP) of the receiver functions. The earthquake of Ms>>4. 0 mainly
happened beneath the Karakorum fault zone and the Longmu Co fault zone, which are featured by
low shear-wave velocity in the upper-middle crust at both ends of the profile.

The subduction of Indian plate under the Tibetan plateau probably reaches the Bangong-
Nujiang suture based on the comprehensive analysis in this study and the previous work on the
western Tibetan plateau. The Karakorum fault zone, Bangong-Nujiang suture and the Altyn-
Tagh fault zone cut through the whole crust leading to the Moho offset. The absence of low
shear-wave velocity in the upper-middle crust between the Karakorum fault zone and the Longmu

Co fault zone probably indicates the lack of the decoupling layer, which supports the assumption

that western Tibet has been experienced crustal shortening and thickening.
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Fig. 1 Study area and passive-source broad-band seismic stations
(a) Red triangles denote broad-band seismic stations used in this study, the other coloured diamonds denote previous broad-band seismic
stations; (b) The purple circles represent the seismic events Ms™>>4. 0 between 1900 and 2015 year. The red circles in the right-corner
denote the seismic events used to compute the receiver functions. HB: Himalaya block; LB: Lhasa block; QB: Qiangtang block; TSH.:
Tianshuihai block; SG: Songpan-Garzé block; Qaidm: Qaidm Basin; Tarim: Tarim Basin; MBT: Main Boundary Thrust of the
Himalayan system; MCT: Main Central Thrust of the Himalayan system; 1YS: Yarlung Zangbo River suture; BNS: Bangong-Nujiang
suture; JS:Jinsha River suture; AKMS: A'nyémagén-Kunlun-Mustagh suture; LMF: Longmu Co fault; DWT: Domar-Wujiang thrust;
MT: Mandong-Cuobei thrust; SF: Shiquanhe fault; KF: Karakorum fault. Zhada: Zanda county; Shiquanhe: Shiquanhe city; Rutog:

Rutog county; Domar: Domar country.
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Fig. 2 The selected receiver functions for each station

(a) The receiver functions for the station AL04 filtered by the Gaussian filter 1. 0 and 2. 5, respectively. The top panels are the

stacked results. The left panel gives the corresponding ray parameter for every single receiver function; (b) Two stacked results

for each station, corresponding with the Gaussian filter 1. 0 and 2. 5, respectively.
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Fig.3 Two model examples of the NA algorithm to obtain the S-wave velocities

(b) (d) The black line denotes the input receiver function, the red line denotes the synthetics based on the best data-fitting

inversion result; (a) (¢) The black dashed lines denote the parameter space, the gray lines denote the 1000 acceptable

inversion results, the red line denotes the best data-fitting model, the white line denotes the average of the ensemble of 1000 models.
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Fig. 4 The inversion results of the AL00,
AL1011,AL21 stations

The left panel denotes the parameter space and the ensemble of

good data-fitting 1000 models, the meaning of the colorful lines is
similar with the Fig. 3. The right panel denotes the observed
receiver functions (the black line) and the synthetics (the red line)

obtained from the best data-fitting inversion result.
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Fig. 5 The fitness between the synthetics obtained from
the inversion result and the observed receiver functions for
all stations
The left panel denotes the stacked receiver functions with
Gaussian filter 1. 0 for each station, the black lines represent
stacked result and the red lines represent the synthetics obtained
from the best data-fitting inversion result. The right panel is

similar, corresponding to the Gaussian filter 2. 5.
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Fig. 6 The shear-wave velocity structure for each station
The black dashed lines denote the parameter space, the gray lines denote the 1000 acceptable inversion results,

the red line denotes the best data-fitting model, the white line denotes the average of the ensemble of 1000 models.
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