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Abstract: Seismic anisotropy provides key information about the past and present deformations of the crust
and mantle below and is crucial for understanding the interior structure of the Earth and deep dynamic processes.
Receiver function is a frequently used method with high lateral resolution to detect velocity discontinuity, composi-
tion and anisotropy. In recent years, investigating crustal azimuthal anisotropy based on the azimuthal variations of
receiver functions has been widely applied to the study of the uplift and expansion mechanisms of the Qinghai-Xi-
zang Plateau. This paper first briefly introduces several main models regarding the uplift and expansion of the
Qinghai-Xizang Plateau, the formation mechanisms of seismic anisotropy, and the methods for analyzing crustal
anisotropy using receiver functions. Then the recent advances in studying crustal anisotropy of the Qinghai-Xizang
Plateau based on the azimuthal variations of receiver functions are introduced in detail. Finally, based on the cur-

rent research status, this paper briefly summarizes the challenges and conclusions. Although the formation mecha-
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nisms of the observed crustal anisotropy remain controversial, these studies provide important observational con-

straints on the crustal anisotropy characteristics of the Qinghai-Xizang Plateau and significant implications into its

uplift and expansion mechanisms. Based on the high lateral resolution of the receiver function method and an in-

creasing number of dense seismic array observations, it is expected that more details of crustal deformation will be

observed in the future, which will play a significant role in the study of deep dynamic processes.
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Fig.2 Map view of crustal anisotropy in the Qinghai-Xizang

Plateau determined by various studies based on the azimuthal varia-

tions of receiver functions (incomplete statistics). The gray thick and thin lines denote the block boundaries and faults, respec-

tively. The direction and length of the short bar indicate

the fast polarization direction and delay time, respectively. The length
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R JR) EBA R, T RSO I D B8 % 1) S L RH AL
Wu 5§ (2023) FIFH 5L A% 4R B I 78 & B BT KL,
AE 2L 28 Ll B U)W B~ AT R 3 7E ) b 5 DRis 7
], ZiAmihFEpatt. BER AR & h
PERISEN AR AR T, I Hh 58 RS A BRAR B 2 1%
X ) FBAR AL, EWIZE G TR AL Y]
7 1) S 0 R A M S A% ) L A,
Yang 55 (2022) M 7 1R HE B A6 A b 5 %
[ R e R N O s o D o o RSB L
(eI T N BB S A R, GRathe RS
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AL AR 205 VU )1 2 Hh A8 Y Rl s R ] i 2
T IR B BEOE L T R AR TR R, AR
SRR T e 2P ) e sm FU R, S
;T kITILME T+ (Clark and Royden, 2000) . 1M
SRR, B SR al By b 4E s e S Uk
Ll 46 F+ A0 5% 7E ) 2= 2 [ ( Hubbard and Shaw,
2009) . AN[EIHIT FT 4 AE T 8 2R oWl b 55 BRI T
] SR 2 NW-SE 1] (B 5), 57 AWM E XKS
PRy 7 B AR — 8 (4, Liu J et al., 2020; Yang et
al., 2018); Hu7E ZEIR I [A] 2]y XKS LE IR I} [A] ) —
F, B AEAEEXP A (Sunetal, 2015;
Yang etal., 2022) .

BT X E MM TR, — L LR SRR
M 5EREIR IS [R] | s 5 I8 T R DR RS T 5 1K Tk
X SCFE AR AP E AT (B B4E, 2017; Sun et
al., 2015), T1fif3 I 70454 Pms il XKS A3 1)
PRI ), M R R S A b [ i) 55 ARG, 3K
FF A 0 —H i B 3 B 0% B2 (Yang et al,,
2022) . IEAG RFFU I 2 e T 1Ly Wi 2R A A Y
FEIRITE] (0.35 8D, 4G A N WLl Y o 55 Hb 5% ik
L, AR RE R E T ORI L W R R B ) M
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Fig. 5 The same as Fig. 2, but only shows crustal anisotropy in the east margin of Qinghai-Xizang Plateau
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TERRAR R R, B FHUSEIESS TR 5 vl 2
T LB s B i f KK 32 8238 B 908 4% Pt
3 (Kong et al., 2016) . HLAh, ZHF L7 1 Ho
FEAEIR I A 5 iR EAIE R B 2 AR R, AR
B —o LB 486 T I ORI B IR I 1] 5 4% &
BB O, T 7K — NV W 85 (1) v 52 4
AR N TR] 32 B T T b 5 I B BT YA G AT P 2
(K5 FE 6) .

BT AR & B R T FE R T
[Fi) 7E JR) 5 3 X A7 W R AR A, e R o a3
Mo FE BRI 5 ) %% 9 NNW-SSE 1], 758 H 3 5
Tl T Wy, AFAELT N-S MR rm (& 5) .
X LG FUA ] T ST AN A LR SR B X T EE Sz 40
fi. Zheng 55 (2018) 57N N Fe i RAFAET
Tl B, JbBh e & M sz N g £ 7,
BUEA S /N0 7~ 35 GE R N [R] 2 bh 2 XA 78
(R 2L S HhAh, R A B 5T 3R I 1 78 o
T T T AR B bt 58 % m) S MR, (R TR
R 380 HE HE A b 5 % 1) S AR S L A AL
Zeng %5 (2024) FT X E G M. o E HE R}
G ME— RN PGS & BRI SR, DA
— H BB AR FE AR N e, AR AL 4l sy
DIAasa T, el 1l 5 H P A [8] ) b 52 s 7 1)
R T PIE R R T2 7. 5 IR PIA
WHFEANE], B8 Tl Al 1 U 2R ) e 4R S B

WA 7R T HFE PRIE T 1) 72 2 H WL R A Ja 13
b, e H KRB T PEI NW-SE [7] ) 3
FeUL, W AR VG PO A7 AE AN [ 1) 52 1 5B =X
(Tan and Nie, 2021) .

AR A2

T ek AR AL 2% A S 7R P R 3 I8 224 2 v O i 1
TRIGESS, JaE A AR B S TE B 2R T 1)
Jug i & A0, B0 7 2R EARE RS R R T
TR rE AL R B 2 — I VR G, A S 2 R
R FEEMHRERE (EaME, 2019; Dong
etal., 2022; Tk E 4%, 2004) . ANEHFFTHAE T A
6L () H 7 PR 7 ) A R S NW-SE [1], 53
BRI E ) A XKS BT a3 (K 6) .
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Fig. 6 The same as Fig. 2, but only shows crustal anisotropy in the northeast margin of Qinghai-Xizang Plateau. The black dashed

lines indicate the Kunlun-Muztagh suture
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FERE G BE AR IS, 2 HOut 70 I B 5T
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FEHEE 414, 2019; Wang et al., 2016; Xu et al., 2018;
Zheng et al., 2021), [F] B 48 Jy X 38078 K W 22 12 it
THRYE (FEEEZLZ, 2019; Zheng et al., 2021) .
FRELLAE (2019 HEM RO Wi a1 B RBEER R
Wrd, /R 4B p it o A R ERT R, T 2R3
Al BEAN N 5T R . Zheng 55 (2021) AN AR IE%
) 72 e A i BT 4 ) B A SR A A B 3 S e Ah,
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RhtaE b e b, 78 RO BARE I —F, 5
FELLEE (2019) KR A Hidh 1Y) Pms IR I [A] 55
XKS FI 8235, 1M 7R A8 7% H Ht Pms 4iE 58 I ] 29 4
XKS FER I E] [ — 2. Yang 55 (2022) KIE S
— SRR A B R L S AR s T, M AR R T 1)
AR 5 ) 3 E TR RN XKCS PRI T RSP AT s AR AR
M H AR S, M FEPRIETT IR S IE E ) L XKS BRI
77 Tvi) 2 LI AT B K 32 B 77 ). SRR A T A
bt (<0.26) A 57 R FE R ARG, AN R
C—SIA AR YO B AR, MR E N
Hby ST AR L . B A 3% Ly S R R 1 A B AU
T2 43 b 5 BRI 7 1) 5 oK 3 20 5 11 °PAT, G
HREMSFPRE L RAE CPY 1.69) HFR 1R IER R
AEILE RMSEEE, 2022) BRI NARETR
Hby 5 AR 1) T 408 T 5 48T A % i ) PR A e B R
A A A A7 AE P 52 1 AR Hh S 4R L.

IeAh, BT [ R R S B RS, Ly
S (2021) XFSRIR 2 i Hh B PR () B T 45 1) S R T
J& T HIIF, W, LSRR 2 Hihs CRE
38.5°N AF) AATEANIRI R 58 25 ) S PEARRAE, 70
SRR T A S XKS Py ML E, LR E
B SN EANE, AR JESRZ Wit T
T3 3 A AFAE KT 1 HU 2 3 A 8 3 L3, SRR 2
Hr b B b0 OE 22 0 2218 1) v R @ B AR L Li AT Wu

(2022) WL B Z2U 3% 1L A5 RS AFAE 7 2T, [
FESRIE T R g iont EIS A AER, A B
HAERE T R EE LB AETE, T HsEAR
TE52 N-S [AMF . RlffsE A g . AeAb RN 2304 gt B
TR, SEIg R TY

AHEEZER, MK, XudE (2018) 5
HARHF TR &5 R ELRHE ER (K 6) .
X AT REAZ T ZE TN T 20 & 3 B 1 0.5°3
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BT G, BT R 45 R R b R Y A7 e 5 21
M AL, ATRRESE R A T — W2 (Zheng
etal., 2018) .

3.3 BHEAE

T PG 8 ) R L L L R IS L T
RER G, M B 2 AR A BT e kR, BAE K
P I A D7 S AR IR BN ) 2l 7. BT 2 AN &
FEANE 2 & W R 2 S G B RL, Zhang %5
(2022) S AR it A s Lk R R 5 AR PR o
RIFE THEFE, 75 Kl (0 63 e 35 20 1 00 2]
SPATIC SR 7 1AV RSP AT 3 1L A 1 fR M 5 R T 1)
(B 2) BTN AT 5 G 5 5 Hi I A7 i
R R B IEA OC, JE A R T 85 BUR A AL
[l HERS 51 RS I R 1L R A A B A BT R, AR T
iR 75 5 R LA R A Z 7RG R JBY
50 km 1125 A7 BEAR A A AR 0T, 36 e K LU 7R e AR
PRRAE N s 4 46 AR T

4 FRERIAR R

(1) #5RTEE BRI B D 0= %
) PSR A T 5 AN IR JE A AR T T 1) A B 1)
G 8, AT LA Bl B A0 BT % 1 S TR LA A
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5% (Kong et al., 2016; Tan and Nie, 2021; Yang
H et al., 2019; Zheng et al., 2018) . X S8 H #i % T
NI S 2 (1 B G R R NS PR R o T 1
BfF T 0] b 5E RSB N [A) 53 7 S P70 AT IR I
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(2) REOFFRRE RAFFEEM. T
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FHAERE (Yangetal, 2022) DL ZRIZERE (4,
Nie et al., 2023a; Wu et al., 2019), M iy X Hh 75 25
TEHEHE FE TSR 2 0. WAi ST, — e st T
A ZEIR IS AL E T CF) Moz & ml e g, &)
KPP 1576 2% ) S P 88 B2 40 22 B30I A SRR e
LA T EAK YR 2 — . A B FE AR Hh 7 A8 38 B (]
L5 ¥E 32 A R B 2 (R 58 R Al 1 4% ) Sk D R
RIMLA. DRI, X T M) 32 309 R 1 7 i v S 3t X
E 53 M i 58 8 7] S 1 ST =5 B E AR S T P 52 ) 2
o EL ).

AN, EIEARE A, TS M R S
TR IE P E LSS S A G TR IR AR TE AL Hy
FRVEAE AL R R T A A M (Tian et al,,
2021, HUFRPELL SR LIRSS, A T
MR BIAZFEGE /7 (Christensen, 1996) . JFAHLLH)
R I AN E LU IE A N S B AR SR, A
SN = B R e = 6 b RE R R b S s L
I R A Z ) f¥ € 3BT (Nie et al., 2023b) .
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