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Study of crustal thickness and V,/Vg ratio beneath the Nuomin River volcanoes

XIE ZhenXin'**, WU QingJu'**, ZHOU ShiYong*, ZHU Min'*

1 Institute o f Geophysics, China Earthquake Administration . Beijing 100081, China
2 Institute of Theoretical and Applied Geophysics, Peking University s Beijing 100871, China
3 Key Laboratory of Seismic Observation and Geophysical Imaging , China Earthquake Administration, Beijing 100081, China

Abstract We analyze thousands of receiver-function data recorded by 43 temporary seismic stations to
reveal the crustal structure beneath the Nuomin River volcanoes in Northeast China. The H-«
method is applied to measure crustal depth and average V;/V ratio. Results show that the crustal
thickness of this area varies from 32 km to 38 km. The Moho depth is relatively larger in the
west, decreasing significantly to ~32 km beneath the volcanoes and adjacent areas, then increasing
slowly to ~35 km. The crust is thin in NNW direction, consistent with the trend of the volcanic
belt centered at Wudalianchi. The region nearby Wudalianchi volcanoes has an average V,/Vs
ratio of 1. 80, higher than in the west part of the study area, extending towards Nuomin River
volcanoes and Xiaoguli River volcanoes. Research suggests that the delamination of K-rich lithosphere
mantle triggered the upwelling of magma in Northeast China. Negative correlation between crustal
thickness and Poisson's ratio is thought to result from simultaneous underplating of mafic magmas
from upper mantle into crust which has likely modified crustal composition during Mesozoic-Cenozoic

tectonic extension.
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Fig. 1 Distributions of seismic stations

Blue triangles represent for seismic stations, black lines are faults, red dash lines represent for distribution range of

Nuomin River volcanoes. NSGL: North-South Gravity Line,SLB: Songliao Basin; XMOB: Xingmeng Orogenic Belt,
CAOB: Central Asian Orogenic Belt.
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Fig. 3 Estimation of crustal thickness and V5 /Vy ratio using H-x stacking method

Diagrams below represent for the Receiver Functions, which are stacked according to different back azimuths and epicenters

(Station XM07, XM23 and XM33).
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RAEP R AR AL X R M 7e 5 g )z A
TEAG B % (Guo et al. s 2014, 2015, 2016; Kang et
al., 20165 Li et al. , 2012, 2016a, b; Liu et al. , 2017;
Tang et al. , 2014; Tao et al. , 2014; Zhang et al. , 2012,
2014, 20165 Zhao et al. , 2009; 3K FE, 2013, 2014; ¥
FERRSE, 2014) AIGH S5 8 40 A AT RRARER T A L) I
B IIEIE . SKS 7 2445 3 1Y b 0 25 0] S5 1 45 2R
0 73S 7 5 3 U 0T KL R o 7 DX B 2 A 4l T
ROOrRLA5 R o e PR 58 RS, i K 3R WG 7R X 1%
DI AE S A1 V8 4% 0 B3 1t 0 R ) Jo 114 T (] 32 3
(Li et al. . 2017; Long et al. , 2010; Qiang et al. ,
2017). [F) 390 228 7% A5 PR AR B LA 1) 485 R 3R BT AE 2K

LA XA A 100 ke 4% B2 3¢ B A I 38 S % (] ) 7
WF T XA 2R b 7 5 30 KL Ay 9 067 B8 A7 AE 8 43 i AR
S GRS R SE D - BF 5% X S AT
100 km WREEZ 1 (BRRESE, 2013, 2014).

550 [R5 3 1) I R LU 38 o R /N T L 75 T B ff
B E o A6 F 08 5% X B P R 11 XIMB0. 5 3 1) 0 34 L
KRBT 184, ST A 45 R R R E. XM30 5
B AR T N 5 SR VT R 59 B Ik
B SR A R AR YRR AL LR T 0. 3, R
B[ 3EE 0. 4(Ai and Li, 2013) 38 3 JH S b 5 1
Fb A 1A 20 XA B 6 B Y I TR LK T 1L 87 fE Y
USRI N R v N A = I S
XM30 & 3l 1) = 3 EGHE I 5 5 05 R O i 3 A b
IFE P

0.30

0.29 * XM30

32 3'3 3'4 3’5 3'6 3'7 38
Thickness/km
B9 BT X 52 R B ST AR L R R
Fig. 9 Correlation between crustal thickness

. , .
and Poisson s ratio
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2.3 WEEESAMBIEXR

AR Ll I B BE A7 AE T AH 56 09 X8 B G 3R L A 4
Ak o =0.5[1—1/G* — D] f LB &G il
EAFEIRIAAS L. B9 RS IX N G R H o
PITAAS Lo B A b 5 J5E 2 1) s /0N I 154 oo B 5 & A7 AE
TR I DG R L 150 J B S IR A L 22 6] AT e I 75
R Ji ) 3 Y8 Ak AR 1 1 B (R D 2R 48, 2009). 152
JEREFIA RS B Z 8] A SO K O R 2 4k B B AE
B 5% R L 6 I A P 9 — A AR B B S B
S5 M XL {H DL b i X B R A s B B A 6
oK FR S TE 7S M 1 B R 46 A0 1 S T L R UUIE
J M 5 v R A AR X 0 o AT 5 A5 5 T A L
om i et al., 2009) , X P BEAS IS T AR b b X
{1%) Hh S5 ) 1 PR B

Hh ] A b DXCFE R AL 1 B A e S A R
JE U /D A i 350 0 R DR T L 0 5 43 A
A 1 RA SR AR B 1 R S DT B T
b 5T N BRI TR R 0 B b o U R LG b e R
JEH S BBAAH KR i et al. , 2009; fEDREE,
2009) , A db b X 5420 X AE M 15 PR 5% B A —
FERE B ARRIE. 276 SKS 20 2445 5 K st 7% 15 F 55
S5 VAT Ly DX S A ) M S A v A
LU R 12 (X T RE & AR a5 ek 4 S 4R
Y0 I Hb AR AR I IE B I R S R b g A T L
il A AR P KLl B PR (i XSS A, 2014, 2013). M
AL F R R R KL X R ARG 5
R b KL 2 R B B b BR Ak 2 R AR B R g 25
20125 WX BAESE, 2013) R 16 A W R HA —
SEMIR R (554, 2012; BEPL S, 2008, 2012;
T, 2013; S R%E, 2006) , 3 i 4 1K %
b KL B BT L Y i BR AL 2 R T R I E AN
BB A B 0 1 R DOV ik e B S T B T
AL p 4 R kLA (Zhao et al. , 2014a, b). B E 4
At 3 DX AE L S B R] H TR oAl e g 5 1) A P
[ RE) 3 20 5% bR B 3% b B 5K 36 B8 (Wang et al.
2006) , M 5E Sz A2 D . 5 g TR A S RO — — e —
TR — 3% S LA M X A P e A AR PR UL
fitk R KRR 1) &R A KR AR AE A (Meng, 2003
Wu et al. , 2002; Zorin, 1999b) A3 I I 7E #h 7%
BT B K % 2 gt (RURR YT, 19905 HB U 22 Fil gk
2L, 20085 EHILE, 2006). MEEEK A WIKRE
T Hb e B b 5 B R BE R G IR LG T
BT e JRE B 5 L ) B 6 R

W98 X454 B 3l Hoe FE g R b Itk

L ERAE ARG H5E IR 22 MEN 2.1 km,
R X 35 J5 BT 5 R 22 /0N o R LR R 5 8 3 3
2. T RE S LR N A R AR AR T X T e (Y ki e R
TE R RO e e 8 3 ot 2t — 25 A UE A R B

3 4Eie

AR SO AE 24 5 1 Ll v B80T KL A L X ) P
W R B, i Hoe S0 05 20,45 8 T %
DX ) b o JRE 5 0 T L oy A L 2 SR B

WFFE X 72 JE B Ry 32~ 38 km, Hb 7% J5 i 78 25
] _F 55 g o A BT B ) — SOk W A K
S J5& 7 1) EL A Ak v b e JE R [ g b T T A
LAy — SR B0 M R A A Ak T ) R R A 2t
AT M X b SRR ELA B 22 S kL T 5T X D L
1. 74~1. 78, fEAS 0] b 5 7 )R AR AL B —
LY/ RS R = ST W a e s S s o Bl ) QL
DX [ i CTRT 1L AN oy BT oKL S i DA b 5 JEE
5 BGH R AE B0 23 8] 3 A BRI RO Kl
AR 09 5 L — R — R Il H A A AL H
R B REAE B M A DO ARILHIX 2 5 T K
LIS B ok w1 A A B b e R O il e A )
JT b 8 BT A B L A SR LR PR OE Y
Sl F 2 A T IR R A ML 7R T 0 X
HE— W% WEST X G Ul 7 TR 5 O b 5 PR
R FR A LA B T i — 2D k4.
Bigt BHS 5 GG B 4 B R R 4
TN DL B T 57 7 il & SRR AR SC G B L L (il AR
SCEFMFEE . ASCEFH GMT 224l (Wessel et
al. , 2013).
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