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Crustal shear wave velocity structure near the Jiuyishan area from seismic ambient

noise tomography. Implications for tectonic evolution in South China
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Abstract The South China Block is composed of Yangtze Block to the northwest and the
Cathaysia Block to the southeast. It is amalgamated during the Early Neoproterozoic. Due to the
complicated tectonic history of this region, the boundary of the Yangtze Block and the Cathaysia
Block at the south part is not conclusive, and the tectonic process need further exploration. Here
in this study, we use Rayleigh wave dispersion curves form ambient noise cross correlation to

investigate the velocity structure and the tectonic evolution of the South China Block. Three-
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dimensional shear wave velocity structure of the crust and uppermost mantle beneath this region

are inverted. Results reveal different structures in crust and uppermost mantle between the

Yangtze Block and Cathaysia Block. At 10~20 km in the middle crust, there exists obvious linear

and continuous low-velocity zones in northwest-southeast direction. It may represent the

boundary of the Yangtze Block and the Cathaysia Block. Combining results from geochemistry

isotopes and the tectonic evolution history of South China, these low-velocity anomalies may

represent metasedimentary rocks from supracrustal components that may have been subducted

and later were heated by upwelling or intrusion melts. The results provide detailed seismic

constraints on both the structure and the tectonic evolution in South China.
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Fig. 1 The geological setting of the Yangtze Block. Cathaysia Block and Jiangnan orogen

The solid brown line in the map is Jiangshan-Shaoxing fault. The general location of the boundary of the Yangtze Block

and Cathaysia Block is represented by a dashed brown line. The red triangles are temporary seismic stations deployed in

Jiuyishan area and blue triangles are CEA permanent stations. Locations of YLS, SHY, RAX, ANY and JTC stations

are plotted with black triangles.
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at periods of 6,20,and 35 s. The period for each figure is labeled on the bottom left corner
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Fig. 9 Maps of shear wave velocities at depth of 3 km, 10 km, 20 km and 30 km

The depth for each figure is labeled on the bottom left corner. The general location of the boundary of the Yangtze Block and

Cathaysia Block is represented by red solid line. Locations of vertical cross sections in Fig. 10 are plotted with brown solid lines.

SR (~440 Ma) T A BLHLIR AR (~430 Ma).
T3 A A Bl PN 3 LAY 5 B DT L 2 2 B Rl e aE
AT REAE s S Bk EE B A K A8 1B (Yu et al. ,2018).
HuERAL 27 FFE e W] LR 1L il X A BUAE K 5 B A
FAAE & T — Mems P 5 b i 8 O fH (8. 0%~
0. 8%0 s MBI 5. 3%0£0. Y HE 0 ff 555
JUEE L X A BYAE i A Ak 1 T g Y5 4 o, 72
R p s m AT E 58 43 (Valley et al.
2005; Huang et al. ,2011). #34E JL 8¢ 1L A BIZE 54 &
fR9 1823 53 A HARAT R RESR I8 T8 BTl BUA . 3 AR
i A BUAE X A Rl B SRR B (It i T 4 5 70 H
PR LD A D 7 IR et A5 v A o i B 5 T RS

R T B ) A W = o - (S 7R R
(Huang et al. ,2011). FATTHE I 7 A BF 52 DX 00 %¢
) Y R ARG 7 5 T BE T B T R X TE B ARl

YA ZJE R R — o i L SR ZL R M 1 s
&5 F (Li et al. ,2009¢; Yu et al. ,2018). fF x>
W CRFTER 4 T B ik 5 48 PR 2 18] 1 i
et G li Vg He B G 55 1 4 A Pl DX A5 Bt o
TS A AT REIR vh 3 38 10~ 20 km 3 B2 AL (&
10) o 723 B2 AR P s I 5 . AR Li 2% (L
and Li, 2007 ; B @A~ 4, 2014) 9 P AR AR w155 780 , 76
rh AR AT S 32 DX D A AR A BE AR o S BORE
AR 35 R T D O IS AR R AR AR X R
B A 5 FRATHE T bk Y AL 3 Bz g 7 A R A
2, DX A AR I B 7 A b b TS R R R b 5 A DT
AR TE — & W #AE Al (Huang et al. ,2011; Li
et al. ,2009¢) s Xk 0 38 A 09 5 A7 78 e il 25 58
TR A B . T3 ANTE XA I 0T 08 5 I AR AR
P E ORI IR 3 G W) B 2 L AT LRI AR T
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Fig. 10 Three vertical cross sections of the shear wave velocity model

Surface topographies along the velocity cross sections are plotted at the top. YZB: Yangtze Block; CB: Cathaysia Block.

Locations of vertical cross sections are plotted with brown solid lines in Fig. 9c.

DX 111 577 300 DR L ) A B TS AT Lk iz ok
(ZEHRHE A 2009).

WA BB s FE R R BB AR KK A
N T B A TR I R R B R TR A R s
#H ji%. Christensen Fl Mooney X} 7 1 & 0% £ 32 % 4>
W47 T P Ik BB 4y #1 (Christensen and Mooney,
1995) , FRATAHR 4i8 B AR IA MM AR 1) PR S B Y 3
5 R IAEY) 20~30 km R B =B 5 iRE D
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XA R AT M 5 B AR R AR R — B
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