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Shear-wave splitting in the crust in Eastern Songpan-Garzé block.
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Abstract In eastern Tibetan Plateau, there are eastern Songpan-Garzé block, Sichuan-Yunnan
block and western Sichuan Basin, where is one of the areas with strong seismic activity in China.
In this study. the polarization of f{ast shear waves (PFS) and time delay of slow shear-wave
beneath the 44 stations in this area were computed using shear-wave Splitting Analysis Method
(SAM) based on the seismic data during January 2000 to April 2010, recorded by Sichuan
Regional Digital Seismic Network. Due to the impact of the regional principal compressive stress
and local geological structure, the spatial distribution of polarization of the fast shear-wave shows

the localized characteristic. The dominant PFS beneath the northeast and southwest segment of
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Longmenshan fault belt exhibits the North-East and North-West direction, respectively. PFS

beneath the northwest and southeast part of the Sichuan-Yunnan block shows nearly East-West

and North-Northwest direction, respectively. The dominant direction of PFS beneath the north

and south side of Qingchuan fault respectively are nearly North-South and East-West. The time

delay beneath north side is larger than that in the south side of Qingchuan fault. This study

suggests that the localized distribution of shear-wave splitting parameter could be caused by

complex geological structure and the geometry of active faults.
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Songpan-Garzé block, Sichuan-Yunnan block, Sichuan Basin, Anisotropy, Shear-

wave splitting, Crust, Principal compressive stress
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Fig.1 The distribution of seismic stations of Sichuan Regional Seismograph Network, seismic activity and principal

compressive stress in east of Songpan-Garzé block, the Sichuan-Yunnan block and the Sichuan Basin

The red dots indicate the historical earthquakes from historical records with Ms==6. 0 in China (“Historical Earthquake Catalog in China”

and “The Modern Historical Earthquake Catalog in China”)[30-31),

DX 3 52 45 1] 5 PR R AE. DY )1 805 3 7 5 AL 2000
ETFIRIEAT - U BCF R B Y 19 DR
Y] 2007 A I BCT R B MY 52 4
MR A LI BT R B R A 4E 6 A4S A
Mo 5 13 AN SRR 6 L H rp MU AR AU
0.05~40 Hz {EHl . % A A 2 AXAE 1~20 Hz;“
TR R B Y R R A SE O 120 s~
20 Hz. &ZBFFM A 2007 4 1 H-—2010 4F 4 H i [a]
PO DX 3l M 72 15 0 30 S B ) DX 3l 3t 7 9 AR 40 DY
D1 DX 25 R LA B e 1) L X R 45 A
PR PR B W A B e S e BT I 1
N M = AF Y L O 7 e B il b 6 e I o 4K
i 1] T BT 0 o R M i B L B2 A T
oo, B2 R 3 R TP AR M ER 6 0 A 2
AR iC s A SAM Uy ik T 545 2 85 V19 4
2 521

4 g5 R

AWFFEAERAT 2007 4F 1 H—2010 4 4 H ][]
PO DX I 5% 5 R B 31 65 3l R 5 B M R 4% 1] 2 4

SR B LS55 T 2000—2006 4R 1 JU L HLE
& W TR 2R A5 31 10 45 1) 5 1k 06 B 9 45 R R
PO b 72 42 7% 77 9 9 0 T2 92 RS 211 e 177 L b X b
REAS T S 2 R R T RIE 2 B T S A Y
R II P 0 AARBOIB LR KT 3 ZME
. ARBFGE AN 2000 4 1 H—2010 4F 4 F ] E 5%
FG X I8 Ml 52 O L 3648 31 DMK IR G b TR
MR A ) EVE SRR 1) s LA SO A ) B 5
M SR & Y 13 AN G 36 T 5 i R 45 ) =
SR AR B 44 DB IS

MG £ A & ol i 55 1 R BO I (B 4) 1
TN s KHB A3 £ 3l PR B U0 0 10 A A e I e 1 — B0k
BAr B PWUCERD) & WCHUID &. AL F
1 21 T 2 ) L 1) 5 3l 1 PR B U098 %9 fl 9 7 1] 0 D 2R
A 1] — B, B Gn 47 F e K T 822 1 DFU GE )
f. U MXTOR D & XA 4 2 on G sh ik
T BT 2L 0 VR T o 0 BT 2R B N O e DX M R S
F18) PR B D0 9 AR % ) 5 T R S T — B AR
fLF 15 2 b 1 &l P 5 B A D BR T 1l A
Wi 3 ) 3R L A0 QCH (G D & ANl & il 2 B
T 2R AR B I T ) 461 Gn 57 T i KT I 4



484

H Bk ¥ B % R (Chinese J. Geophys. )

56 &

2 T T T T
1k
0
-1 QCH.SC.20080904133730.V
4 + t t t
2L
0 Vet
2+ QCH.SC.20080904133730.E
-4 } o } t
0——%W%WMMWW~ -
2l QCH.SC.20080904133730.N
4 . ) . .
0 200 400 600 800 1000
N F
41 4+
3t 3L
2 21
il 24 il
ot N 0F
-1t 1k
21 21
3t 3L
41 41
4 2 0 2 4 E 4 -2 0 2 4 S
5 4
2
NO W/\/\/VJ\,\/"W\ F g ——’—\/\\/\/\/\/\/\/\/\/\/'
1 S O _f;‘ — gy
2
E 0p——~ S 0 p——1
-2
-5 -4

1 1 1 1 1 1 1 1 1
10 20 30 40 50 60 70 80 90 100

10 20 30 40 50 60 70 80 90 100

0 1.0s

0 1.0s

2 QCH &1 A HUE (20080904133730) HEAT i 59 Y13k 73 2L 43 H7 (SAMD i 7%
P ) A A L AR VS R R b e ) AR R 5 22 T B B R O R A (NS FZR P CEW) Jy [ 43 3 1 B V10 14 S5 05052 Sl B0 1B DL R BT U0 I TE
[ v ST S2 43 5l 2 7 B BT Ui A48 59 U1 I i BB AR B T BR TR TRD S SR A5 0 Jis PR CFD A (S) 35 D) I8 % B 532 Sl Bk B DL R
TR BT U1 0 T HE rp R A B 2 SRR A B A A B R IR I count{i , B R 14 188 £ 3R R R OR ANUBE A5G Sl B0 1 BT U0 B 4. A%
e 2R R TR U 4 B B
Fig. 2 Shear-wave splitting analysis of seismic wave (20080904133730) recorded by station QCH

The upper is original waveform with vertical, north-south and east-west direction. The lower-left is the trail of particle movement of

original shear-wave and waveforms at north-south (NS) and east-west (EW) direction. The S1 and S2 respectively indicate the start

position of fast shear-wave and slow shear-wave. The lower-right is fast shear-wave (F) and slow shear-wave (S) and the trail of particle

movement of fast shear-wave and slow shear-wave, which have eliminated the effect of time delay. The ordinate is the count value of

amplitude. The abscissa is the number of sampling points.

Two erected lines point out the segment of shear waveform showed in

polarization diagram.
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Fig. 3

Shear-wave splitting analysis (SAM) of seismic wave (2009316144732) recorded by WCH station

Other meaning is the same as in Fig. 3.
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Table 1 The results of shear-wave splitting beneath the research area

AXI 2 g 104. 4 31.6 190 73.84422.63 1.7241.03
BTA g 99.1 30.0 3 86. 66423, 09 1.81£2.11
DFU 7 101. 1 31.0 8 108. 25+ 6.51 2.6041. 34
EMS R 103. 4 29. 6 35 127.29+36. 97 2.20+1.42
GZA ] 102. 2 30. 1 52 75.19435. 15 1.3040. 87
GZ1 Hik 100.0 31.6 6 51.67411.69 2.4840.99
HMS R 104. 4 29. 6 3 46,674 5.77 0.82+0.03
HSH ok 103.0 32.1 8 24,3827, 44 2.0041.41
HWS [ 104.7 28. 6 4 45.00412. 91 1.09+0. 21
JJs L 104.5 31.0 9 61.11421.03 1.65+1.45
IMG CIPS 105. 6 32.2 21 75.95+25. 48 1.37+0.95
LGH Y ) 100. 9 27.7 17 5.59438. 31 2.6941.,45
LTA i3 100. 3 30.0 4 48.334 18.93 3.0240. 26
MBI o 103.5 28.8 4 33.7547.50 2.1941.28
MDS k27 103.0 30. 1 48 63. 48426, 59 2.0541. 31
MEK IR B 102. 2 31.9 5 138.00+12. 55 2.5541. 46
MLI AH 101.3 27.9 7 161.4+21.9 2.86+1.54
MXI 7 103.9 31.7 135 31.44429.72 1.2840.72
PGE WA 102.5 27. 4 8 144, 3812, 94 3.0641.08
PWU Tk 104. 5 32.4 421 65.23423.51 0.83+0.65
PZH BERAE 101.7 26.5 5 128.00+29. 50 1.80+1.24
QCH HI 105. 2 32.6 813 137.20436. 96 1.35%1.00
SMI eyl 102. 3 29.2 32 95.78415. 35 1.18+1.26
SMK FalmEre 102. 7 26.9 4 107. 50+20. 62 2.57+£1.12
SPA i i 103. 6 32.6 6 39.17412. 81 1.9140. 66
WCH gl 103.6 31.5 83 48. 49430, 04 1.5140.99
WMP I 103.8 29.0 13 61.15417. 81 2.37+1.42
YGD =% 104. 1 30. 2 3 23. 75419, 74 3.0342.08
YYC It ¢ 3% 102.3 27.8 3 126. 67+ 2.89 1.06=+0. 63
YZP #RITIE 103. 6 30.9 57 10. 78 +24. 41 2.45+1. 34
7]G L3 104. 7 31.8 41 56. 10437, 51 2.5841.66
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Fig.4 The homolographic projection rose graphs of each seismic stations in the east of Songpan-Garzé block,

the Sichuan-Yunnan block and the Sichuan Basin
The blue lines indicate the average fast shear-wave polarization beneath each station. The black box white

triangle indicates the seismic stations of Sichuan Regional Seismograph Network.
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Fig.5 The distribution of fast shear-wave polarization (a) and
the time-delay slow shear-wave (b) beneath QCH station
The short lines in (a) are direction of fast shear-wave polarizations, where the blue lines are nearly north-south direction. and purple lines
are nearly east-west direction. The circle in (b) is the time delay of slow shear-wave, where the blue circle indicates the time delay is

greater than 2 ms/km, and the purple circle indicates the time delay is less than 2 ms/km.
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Fig. 6 The average fast shear-wave polarization beneath the east of Songpan-Garzé block,
the Sichuan-Yunnan block and Sichuan Basin
The red and green lines respectively show the average fast shear-wave polarization of stations of Sichuan Regional Seismograph Network
and mobile seismic stations. The black triangles indicate seismic stations of the Sichuan Regional Seismograph Network. The blue lines

show the directions of maximum principal compressive stress axis of focal mechanism from Harvard University during January 1970 to July 2010.
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Fig. 7 The homolographic projection rose graph in the east of Songpan-Garzé block,
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The blue and yellow triangles respectively indicate the seismic stations, which were used in the study. The homolographic projection rose
graphs are acquired by stations within the green dotted line, which located the same faults. The homolographic projection rose graphs are

acquired by station, which solely located fault.
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Fig. 8 The distribution of time-delay of slow shear-wave in the east Songpan-Garzé block.

Sichuan-Yunnan block and the Sichuan Basin

The blue and green circles respectively indicate the time-delays of stations of Sichuan Regional Seismograph Network and

mobile seismic stations. The red dots indicate the historical earthquakes in China (other meaning are same as Fig. 1).
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