5556 3 45 0 1) OB Y M ¥ R Vol. 56. No. 9
2013 4 9 A CHINESE JOURNAL OF GEOPHYSICS Sep. ,2013

L, KA L R BEAE. P R A T 2 M R 2 A0 PR R 58 L 0 5 A M R ) B A 4R, 2013, 56 (9) £ 2947-2958 , doi: 10.
6038/¢jg20130909.
Ye Z, Li Q S, Gao R, et al. Seismic receiver functions revealing crust and upper mantle structure beneath the continental

margin of southeastern China. Chinese J. Geophys. (in Chinese), 2013, 56(9):2947-2958,doi:10. 6038/cjg20130909.

PEXERE SRR RS SR g 55

U"’ il,Z ?ﬁkélj% ’F_,;_J‘ /‘Lﬁl 2 /,:& %&_1,2 7?5'1 E] IEkl,Z’
B R

1 ] i 5T B} A B b SR 5T BT L AL BT 100037
2 v [ SRR 2 B R TR I 5 M Bk Bl S R S s E L b st 100037

M E 20082011 4. 43 7 P [E R AR R 4% 0 9 A0 N RE T A% NE 1 1 T JEAT 1 98 0 4t 5 SR L A T
B 52 POE SRR I B 1446 MIERR P BRI B, A Hone B8 A1 CCP {8 B0 07 15 0F5¢ 17 B Bl AR
FE 2% 70 I b M 5o S Y A B AR AR AE. 25 5 1515 5 10 25 D R a9 Hoe 85 24% R4 [ Rk A 9 4 (R ot
DXl 58 5 2 DA VA Ity 30 4 985 2 A o ) PR < e AR P L XY 33 e JR0 0 3 S 1D 9 ¥ — A Y 29 km BATF L OF
YU FE IR RE Dy 31, 3 ke FL A [l ) A 52 A I PR A 5 M TS T P L DA P i B 9 9 S S 0l R AR . B R G R A i
DXC/NT 0. 26, 5 ¥ 37 5 T 0. 26 ELAE W7 2437 Y 3231 X 40 3% B O AH X S (. oS B B e TR (0 ~ 200 k) Y
CCP i # B J AR 25 2R 275 IR VT BT 385 N'W fial Wiy 2 PR 1) Moho F i . 76 Wi 24 95 ] Moho Tii 20 Rl 46 71 8K UL, 7 4k
AR 3 RRAIE ] PR il b DX 528 W AR A5 AN B B TRV A NW ] 7 280 A o IX b 7 J5E B L R A5 B S R AR . 1 b
& RUBE (300~700 km) i CCP i B A% - R UL 410 km F1 660 lern Ja B (1] W7 78T 2 748 1S AR S o 240 X 4% B
KT TASPOL HERL [, b b g 57 4617 JEE B T % (250425 k) , 3% B vl [ K i 7 A % I b 5 4 45 oK A2 RO 5 JE A 52
LIl 5 194 8 M 4 v R AR T 4 I 5 P I T AN AEAE IR o e sl ARF P AT G R AR 30 8] 410 ke BOIRE.
KGR PEKRREARR S LR PR ICR 0, Moho, JHFA Fo B VLWL, b b0 6 7 L JEH T At L BRI Al B
doi:10. 6038/ ¢jg20130909 hESEKS P35 %5 B 8 2012-11-13,2013-06-28 W& 2

Seismic receiver functions revealing crust and upper mantle structure

beneath the continental margin of southeastern China

YE Zhuo" ?, LI Qiu-Sheng" **, GAO Rui"?, GUAN Ye"*?, HE Ri-Zheng""*
WANG Hai-Yan" ?, LU Zhan-Wu" ?, XIONG Xiao-Song" *, LI Wen-Hui"" *

1 Institute o f Geology . Chinese Academy of Geological Sciences, Beijing 100037, China
2 Eearth probe and Geodynamics Open Laboratory of CAGS, Beijing 100037, China

Abstract 1446 teleseismic P-wave receiver functions were selected from the seismographs of two
NE-oriented profiles deployed along the coast and in the midland of Fujian Province, respectively.
H-« auto-searching stacking and CCP stacking methods were used to study the crust and upper
mantle structure characteristics beneath the continental margin of southeastern China (SE China). With
the data from 25 permanent stations of Fujian Seismic Network joined, we obtained an image of
crustal thicknesses characterized by gradually thinning from inland to coast in the region of SE

China margin (Fujian region). It is shown that the crust beneath Fujian region thins from about

EETHE L BRI HEIN HR 5 S WF 5T L T (Sinoprobe) " G 451 i 7% WL 15 7 i 3 BEHIF 5T " i H (201011042) ¥ ).
fEER A s, 51988 4EA: Al 1, 32 % D\ b 5T b M0 45 F 1Y B8 45 i AR AR I 5. E-mail: yezhuo5000@ hotmail. com
« BWAEE  BRE. T 1958 4R A DFSE 01 . E BN HERIR P45 P58, E-mail: ligiusheng@cags. ac. cn



2948 Hi Bk ¥ PR 2% i (Chinese J. Geophys.) 56

33 km in the mountain area of northwestern Fujian to <29 km along the coast of southeastern
Fujian around Xiamen, with an average of 31. 3 km, which embodies the transition from
continental crust to oceanic crust. Meanwhile, the Poisson’s ratios of the coastal crust (>>0. 26)
are higher than that of the inland crust (<{0.26). The CCP migrated receiver function stacking
images of crust and uppermost mantle (0~ 200 km) for the two profiles show that the NW
trending faults like Minjiang Fault cut through the Moho, causing severe drop or uplift and
different attitudes of the Moho across the faults, but such characteristics seem unobvious toward
inland. NW trending faults like Minjiang affect the distributions of factors like crustal thicknesses
and earthquakes in this region. There are no breaks and surge of 410 and 660 km discontinuities
appearing on the image of CCP stacking results for the depths of upper mantle (300~700 km).
The depths of 410 and 660 km discontinuities are slightly larger than that of IASP91 while the
thicknesses of the mantle transition zone are normal (250 £5 km), which indicates that the
mantle transition zone beneath this area is less affected by the collisions between Eurasian and
Philippine Sea plates. It is inferred that there are no any subducting plates existing beneath SE

China margin and Taiwan Strait or the frontier of the subducting plates has not reached the depth

of 410 km.
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Fig. 1 Topography map showing the locations of broadband seismic stations and profiles
The orange downward-pointing triangles mark the stations deployed along the coast of Fujian, operating from August 2008 to April 2011
while the red triangles mark the stations deployed in the midland of Fujian, operating from May 2011 to September 2012. The fuchsia
squares denote the locations of 25 permanent stations from Fujian seismic network. White lines AA’" and BB’ show the locations of two
stacking profiles while the crimson line L is the explosive seismic profile®); Black bold lines denote the locations of main faults; F1—
Zhenghe-DabuFault, F2 — Changle-Zhao'an Fault, F 3 — Jiulongjiang Fault, F 4 — Jinjiang Fault, F 5 — Xinghuawan Fault, F 6 — Minjiang

Fault, F7—Sandu Ao Fault. The study area is outlined with a red rectangular box in the lower left located insert map.
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Fig. 3 Time domain section of the raw receiver functions and the stacked receiver function sections

(a) Raw receiver functions for all stations along profile AA", sorted by the angles (0~180°) made by each incident ray with the profile

trending line (N36. 5°E) from large to small for each station; (b) The stacked receiver functions of profile AA" for each station with the

corresponding station name shown at the top. (c¢) Binning stacked receiver functions sorted by latitudes of the stacking bins along profile

CC' in Fig. 7a. The dash lines indicate the arrivals of the 410 km and 660 km phases predicted by the IASP91 model while the blue solid

lines approximately mark the observed arrivals.
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the distribution of the epicentral distances. H-x stacking results for the two stations are shown on the right with the green stars denoting

the best estimations.

DX F) A1 A% T g A P B R TR YT A 1 A
Wy SR S R AL A B s =Y. GPS Rl
e 78 I 45 2Rt I D At DX I £ e e BT
12 2l FR AR A7 AE 3 1 43 IX 22 5 T .32 NW i)
T SR 1 0Lk e b ' 45 A R ) O 2L A 1 R
TR IR G 1 A2 AT DX It e T AU I TS )™ B ) A
R M 7% 9 F S 4 D5 1T ELA R A Y T B R

4 Hb5ES b R] U AR A

4.1 7% EIETRER CCP R & MK &

I E A R HT 5 K 58 A 5 5T Az 3 mt ( ds
70 18 B TR TASPOT Hiu TR 7 455 50 () iy 57 356 4
VEAR I AE IE o 15 31— 4~ 7 ) — 26 3 3 25 A B Y L )
F AT B IR O B K B N A TR) i U I 4R U 1)
2 Yo, 5 i) 2 BTN ER 5 1) B8 B 150 ke, YR FE 5 )

0.5 km P F BTG, LRI Ty ] 1) 8 Jn 58 BE e
FER R TSR B A IR 1 R/ B E A X R
41 R L B TR JEE Y G R AR TR KA R AR R
XSLPRAE TR T —A B R 20T SR 593
. 0~200 km PR EEFEHIY CCP & MZUTE 1 1y
Ul F T AA'F BB HEAT Y 45 AN 6a TR, A
TUSF =M R L DR A TERMER

1982 I 1985 4F- 75 A P — 5% JH — il 3k M X iy A T 45
e b R R WE 5 ) i A 0w BB A

S

I E T LM SEAR I 25 S Moho VR BE HEAT R AE L I
55 BB'#I i) CCP B 4h Bk 17 LLER, 7 4K 45 &
S Hee gl A5 2035 i BB, X LA 6b
FTR.

Hlm AAF BB CCP i £ & in ) i & 2R
WG 45T R 5 89 Moho S 45 26 PR A % 42 1 5 51
{18 8 45 7% AH IE P W L S DA COh P28 (R HEAE 30 km



9 4 I S e TRl AR T % A R A R S o R 3t B 2 2953

26°N ¢

24°N
o 0<0.26

@ 0.26<0<0.28

116°E 117°E 118°E  119°E  120°E  121°E

Depth/km

0.30 . ; " 0 " " : : i
g NE
% AA I'___®___I H
N oy AN
w 1 o -
"2 0.251 //\/\ =
.g ‘\/
Ay
0.20 : : : ; ; ; . . ;
0 2 4 6 8 10 12 14 16 18
Station No.
36 5 0.30 L —— ! L L L \ \
g BB @ PSS NE
34 2 AN @D ?.
L] =7r=-- /o
32 § 0. 25 L
30 2
28 0.200—/——r—T——T——T——T——7T—7T—T—T—T
0 2 4 6 8 10 12 14 16 18 20 22 24 26
26 Station No.

Pl 5 s DX 7 B JEE A B L 20 A P C Hee BINES 5D
7 20 [ B 32 45 0 Sl AFT O 19 3 5 T A LU R/ 5 Y DR AA R B 19 961 A2 LG 78 A ) i PEL 2 A4 0 L o jE SRAEEAE £ 1 T LA o AR s A
Sk DX HLHR QOGO T DT 2R A B A~ 38 W 2R S 31 DX 35K ) i o Y W 28 A 0B A1 - DR 3 W 24005 S 1 DX, O % B LI VW AN K AR — 18 %
W 2R AR B DX 35K (D X o ) 7 W 2R K2R — 3 4 W 2R A B X 3K

Fig. 5

The distribution of crustal thicknesses beneath Fujian region from H-x stacking results

Poisson’s ratios for the stations are marked on the map with orange filled circles. The sections of Poisson's ratios along line AA" and BB’

are plotted on the right side with 3 dashed rectangular box outlining the relatively high ¢ anomalies. Box (D: intersection area of Jinjiang

Fault and Zhenghe-Dabu Fault; Box @: intersection area of Minjiang Fault and Zhenghe-Dabu Fault; Box @) : intersection area of

Jiulongjiang Fault and Changle-Zhao'an Fault; Box @ : intersection area of Minjiang Fault and Changle-Zhao'an Fault.
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