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Abstract: Cenozoic intraplate volcanoes are widely developed in the central part of Inner Mon-
golia in the Xing’an-Mongolia Orogenic Belt. These volcanoes are mainly distributed in groups
to the west of the Greater Xing’an-Taihang Mountain Gravity Lineament, forming a number of
volcanic regions, such as Abaga, Beilike and Dalinor volcanic regions. And these three volcanic
regions are connected with the Dariganga volcanic region in southern Mongolia. The origin and
dynamic mechanism of these Cenozoic intraplate volcanoes is still a controversial topic. Previous
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studies have mainly proposed the following three mechanisms: lithosphere delamination;
upwelling of mantle plume in mantle transition zone; westward subduction of the Pacific plate.

In this study, to further reveal the magma structure and origin of these intraplate volca-
noes, a high-resolution 3-D S-wave velocity structure of the crust in the study area was estab-
lished. Based on the continuous data of the Abaga Array deployed in the central part of Inner
Mongolia in the Xing’an-Mongolia Orogenic Belt, the Rayleigh surface wave dispersion with
period range of 5 s to 30 s was obtained. Then the high-resolution 3-D S-wave velocity struc-
ture of the crust was further obtained by using the Markov Chain Monte Carlo method. The res-
ults show the crustal velocity of the Abaga and Dalinor volcanic group is low, and there is an
obvious low velocity zone at about 30 km depth in the lower crust, which may be the magma
chamber in the lower crust of the volcanic groups. The results also imply the low velocity in the
crust of Abaga volcanic group, Dalinor volcanic group, Dariganga volcanic group and Ulan-
hada volcanic group are interconnected. According previous results, the magma sources of the
Abaga volcanic group and the Dalinor volcanic group are in the uppermost layer of the upper
mantle. Furtherly it is speculated that the formation of the Abaga and Dalinor volcanic group is
due to the upwelling of hot material in the upper mantle, which invaded the crust along the
suture zones or faults.

Key words: The Abaga area of Xing’an-Mongolia Orogenic Belt; Abaga volcanic group;

Dalinore volcanic group; ambient noise; S-wave velocity
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PN 5 v o S0 T B I M [X A7 T 2% 5 1 1L (Xing” an-Mongolia Orogenic Belt, 475 & XMOB)
VOB . i AEARET, POt v Az st S A R AR, PR ) A Bl A b Ry £ 1)
O PR o A G L T PSR R A B A A A b B R S AP, N E T AR R
KERAS . R KA AR B 2848 A (F 4 L5, 2001; Meng et al, 2003; E¥%45%,
2007), i O P AR Az — . R A R R SRy o AR, SRR %
EH AN o G R T s AN E (OrB D B Je R L B 25 L AR R L T L SRR
B3 ) 1O A B RS (4300 o B 8 52 0 A L O R RE L IR JR L AR SRR ID B ) R K AR 4%, 2015)
(Kl 1a) .

HAF ARG, WEE P ER AL TR R & 5=, T2 & F KRN il (Ho er al,
2008, 2013; Fan et al, 2014; Chen et al, 2015) . # A0 K 1l 32 B sUBEA> 10 T K % 8 — K AT
LWL EE Sy BB EE AT LAVE , MR A KL X, QAR5 X (109°—117°E, 41°— 46°N) P A PG L5
ZRFE 43T R BT L DL s AR B R =SSR KO A I (BRAE AR A, 2011) . 3% = ANkl
X5 S [ B N B A Bkl s XA, T R T Y AR SRR e K B A AR Yk
117 X Z —(Kononova et al, 2002; Ho et al, 2008; B4 4%, 2013; HE4L 5, 2015; Chen
etal, 2015) . MHb A -7, Bl 2 1 8 B35 7 L X0 S b 2% [l A — 38 0 R — AR
Ly 4 A AR A L — MR VS 4% 5 78 5 0V 1) B B I — ol 0 BT 4 32 S b (BB R, BRJE A,
1990) , Je Lo 32 BT — 3% T R — B LU 4% 5 MR AT LI — AR P9 4% 541 20 A (18] 1b) L 1245
b, X T TR AR R AR AR KL B R R BN T S L R 2 R g RELE, FEE A N EUE =
filr: O A A B YFUL(Zhao et al, 2014) ; ) Hiy i ik I 47 7 & A% 138 (Kuritani et al, 2013) 5
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NEER AW (Xiao er al, 2003), LLEAKINFFGFRBENKIF(Ye e al, 2020), BEALIE SinoProbe [ 4T HiA=lIZk
(Zhang et al, 2014b) FIH E TR (LA (CUGB) KILHBEIIZ (Ye er al, 2020)

Fig. 1 Distribution map of seismic stations (a) and Tectonic map (b)

In Fig. (a) the black triangles represent stations which were deployed in this study, the black line denotes Erlian Basin, the grey
line denotes tectonic units of Erlian Basin (Qi et al, 2015), the same below; In Fig. (b) the red lines denote suture lines and faults
(Xiao et al, 2003), the red volcanic symbols denote the Cenozoic volcanic groups (Ye et al, 2020), the blue lines are the Sino-

Probereflection seismic profile (Zhang et al, 2014b) and the the magnetotelluric profile of CUGB (Ye et al, 2020)

@ K BEH I Y 1) PG 0 1 ( Zou et al, 2003; Chu et al, 2013) .

DA X6 P 552 oy v 0 ] 2 V8 e X ) 7 1 235 A fF 5 e /0, HL A AR v e D i i A b S
L AR IX (Tang et al, 2013; Bao et al, 2015; Xu et al, 2020; Huang et al, 2021) . 2K SCHWF5T X 7R
TR AR AL X (R XUTE 45, 2013; 3K R4S, 2013; WE4k4E, 2014a, b; Tao efal, 2014; Zhang



14 ®

04

A ¢ BT SR MR PR ST 10 % 58 3 L BT B L M X b e S I T A5 57

et al, 2014a; Guo et al, 2015, 2016, 2018) LA K A WF 5% X PG 5 4 52 iy wp B 350 b X (o] #8545
2014; KX A, 20145 WAEGRSE, 20155 RAHSH, 2015, 2016; 3 IEFHAE, 2016; He et al,
2016, 2017, 2019; Qiang ef al, 2017; Zhang et al, 2017; Liu et al, 2022) . X A M &1 £& ,
SinoProbe M £k 28 35 [N 5 1y A B AH A 8 2k Buf B0 MR AR 3k L3 2R KL X (28 SOME S, 20145 AR
4. 2014; Zhang et al, 2014b; FEJR4E, 2016) . 2017 4F % 2018 4F rf [ b i K24 (b)) i 5 T
Hh 5% 10 B R ] 0 G R AR P A A A T % O M R D, I 2 2 e BT T VLR A B OR Ak
WX, ST T D 3 1 b 1 A F B R AR R Xof B B DR Gk L R KLU R R b T
A IR AEAT T R (Ye et al, 2020) . R4 — F 5 3T NECESSArray U 1) 5¢ 18 25 k4 AF 5% 7
56 B PN 52 7y o S B L 1L 4l X (Tao et al, 20145 Guo et al, 2015, 2016, 2018; Lietal, 2016; Liu et
al, 2016, 2017), $& 17 o AR b Hi DXCF A Bk i b A S AR, DA Sy RSP O v Al B b 1 5
P 1 08 Wy T L AR K i R T LU R A M b b R R AL, TR AL
b A5 PR O B S | Rk TR LI Ll R Y R A R B L TR . {H 2 NECESSArray 5 [ i
T BT O LR 1 300 5 b DX, X T O DX PN KL T R IR R Y A R L 2013 4F 1 H &
2015 4% 7 H, o [ b 78 J5) b BR 4 BEBIE 5 9T 7 BT ECLOGE M DX J T B A A I 3h M R A UL
FH 5 MR AR A5 1 3% S2 I B, JFR T — R 9N R 52 08 25 M B 5, A0 S5 M 75 R e 5 o 4 1
AR 4 FE AR (Hou ez al, 2019, 2023) | He W5 ok B0 58 (] 5155, 2018) Fl 58 188 4% ) S M4 (3 1
PH, P2, 2019; 5RIEFHAE, 2019) . fof #55 (2018) 257 R A 25 AL 1 7 Bl B4 0 ok 1L il DX b 5
T 2 58 S B 08 L DA R X T BB R L TR D b M A B R IS A AN M T B, iR
T BH A S P2 (2019 ) 08 10 5] B (14 068k 1Ly X4 TE A0 2445 5 L TA R iZ X 38k T RE A7 75 b i $4 ) i
L.

AR T 5% FO0 3 T v 2 R 0 5% s 10 T L VT XA B A 2 AR O Bh 5 B O A, A
FH A S50 W 75 ELRE OGR4 B B 7 10 MO U, B MR OR DX A PR b e = 4k S DR B 4
¥, E— 2D 48 7R R R DI AR N K LA |5 D R 2 R

1 #iEMTE

1.1 ARHEMBEEARE

AR S FH A Hb R AR 4 A 5 o BT T UL £ D SR ) 3 T R M RO L T b R R M
BRYFRWE T BT 2013 4F 1 H 2 2015 48 7 H 7 N 52 1l BT 0 b [X A % 1 36 1> HiL 72 5 A3y dak 3 0L
W&k, fEWE 1w, K, 114538 T CMG-3ESPC #5211, 3G T
CMG-3T #5723, 20 > A 3 fdi F T Trillium-120PA #1723, Hdx 2 4> 4 i #E 22 BBVS-60 #7523 .
1.2 FALCSEREHEVNEHEHEE

D) A E A RBOE SN . B A B WAL B R H Bensen %5 (2007) 42 H B FE . X AR
G T o SRR i K A ), WORFEE 1 Hz, R BRGME R P B A AL R
A R, IR — b AL H (LR 03— ) A Ak AL )E , SERITA &t
li] 3 143 2 (ZZ) B AR DG PR B, b T 4 v i R U RS MR b, i K A ZZ A S o B B
[0 HE P, B 5 REMER I —W . SR )5, (i F B 45 A £ & fin (time-frequency domain phase
weighted stacking, 45 N tf-PWS) J7 #: (Li et al, 2018) X} 153 1Y T A0 ¢ pR Bk — B, %07
TR A M Ly T R M B N E AR ST, A T B AR S R A AN A R, A
P IE B DRSBTS AR R R 5 R AT B AR R AR A B L B 2 A ZZ AR G BRI
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N
M= o-%LN ; [PH, (m) —PH™]%, (D
oA, PHY™ S 08I0 21 74 565 A JE 0 A A B, PH, Gm) S MCMC )y 2 28 B 0 A A m 65 0 A
Jeil S B R TR, N A R R T 0 SR B H TR R S B A BE oyl R XE DA E , PRI FR
AT HAE R F0 2 B B, 7 vt s o o ek AT 17 BCis . X T 45 0 i AY , ff ] Computer

Programs in Seisology ( Herrmann, Ammon, 2004) H %) J5 3 3R 1158 i By 00 AH o B
AR T — 4% 1] [P A0 2 B RS A, I B A~ 65 0l T A9 — 2 ol B RS A0 43Oy — F' {JUF/\
2. Hse 2R L g 2 BRI UIRUZ B S P B vg BE TR BE LR MR, D) W] DL i = A
f’%éﬁt%ﬁﬁamm HZ B v TR vg. JEHB ve FIJZJE b, DUEY B 25 T AR I 3 H vP/vS ﬁfjﬂ
IEI/\%AZ LG UTRBUZ IR EEHU A CRUST 1.0 A . FEHTRUZ T, ve BT v Fl vp/vg 1Y FEFHIT

, % ¥ pH Gardner 5E 1 (Gardner ef al, 1974) i — 118,

p=1.74vp. (2)

FESE b sEh, ve MEEZE M B 5 SRR, W44 B RESCRI 7 5 B . 40 b b o SR
WO AT #5045 (2018) HE THEWC R B 25 21 . b e i B 454 i 4 > B AR AR e L. FE 45 i
o0 e, v F14E B oA $iE Brocher 52 f3: (Brocher, 2005) 715 .

vp=0.94094-2.094 7vs —0.820 6v2 +

0.2683v3—0.025 1v¢; (3

p=1.6612vp—0.4721v;+0.067 1v; —
0.004 3v5+0.000 106v;. (4)

o 5¢ AN b Hb g B 90 BR v BT PREM % A
(Dziewonski, Anderson, 1981), 7 200 km L1 T i#
BEE N B, AN 5T A8 Y B S A

14 dc K S 1 0 30 s, AR T 7 I 8 BE X S I o0 s

B HUR A (I 6) , al LU BT 98 2 29 45 km 70 i

1 S JE 45 L b T S 378 M 24 A | I = 5

Gf . AWFGY X BB VR 33— 45 km (] i 2 0 002 004 @;:m;iz 0.08 0.10 0.12

2018) , JT LA AT R A Mr il 52 (9 % 2 7E 30 km LA T T e p—

A M 5E S BE A L ST 13 4> 2 BOE E S U G R 1 2

BT — P, K SO R 5 1] Fig. 6 Sensitivity kernels to S-wave velocity for

LU WS Rayleigh wavephase velocities
XFREA G, 'L 10 7 A at different periods

K1 RIS R RAF 25 f]

Table 1 Sample ranges of model parameters

VIR APBHARI (km-s ) ‘
— 57 )2 R /km N
JELJE /km T, JiEikvg /(km-s™) Wk e b
my+0.57 0—3.0% 1.8—3.0 my+3? 3.1—4.47 4.0—5.4% 10%—10"

T FhEdE © il @ B%CRUST 1.0, @ ZH%##4:(2018), @ FI & Z% DziewonskifllAnderson (1981).
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5—10 s %0 J& W 1 Bty 5 I A RE R W i R AR X B 2 (5— 15 km) 19 S Uk B 1 7 21
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Fig. 8 An example of inversion at station NM38

(a) The 1-D S wave velocity model; (b) The Rayleigh wave phase velocity dispersions
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Fig. 9 Maps of vg at depths from 1 km to 30 km
(a) depth=5 km; (b) depth=10 km; (c) depth=15 km; (d) depth=20 km; (e) depth=25 km; (f) depth=30 km,
The white lines in Fig. (f) denote the locations of the vertical profiles presented in Fig. 10
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