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Fig.1 Topography and tectonics of the study area.
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Fig.2 Seismic stations and data
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Fig.3 Example of group-velocity dispersion analysis for earthquake surface wave (a) and
noise Green’s function (b) with similar travelling paths (inset map)

AR BOE T REA TN, BOL R B SR e B TS 1 AR SO, R A E R BEAEAE
BRI 72, 3K D ZR B AT SR T A WU AT SEPE . BT ARRATTE S T P DDA B & A T A
ABEZE o, SRIGHIBRITAT LA N I AR 22 (£ 200 ZAMKILINAE L

i PP B 5 it T AN [ PR L 000 48 ) T B pth 2 (KSR S5 AN, T AR R 3D
HAALHEAN WX A WA . B2 () B A 50 s PRI EE (75 62 0 AT e . B 2
AN GERLAREAN 0.3° x 0. 3° 4EFKE PN 1) T AT LI A LARE 30° J5 A7 AT B 1) 50 s LI Bt o 1l AR
TR A R AR E RS I (I Bl o 1, R KA I (1 I S s 588,
F TR A 700 BB IEIBERIE T BTS2 MR i e 7 G A A CEIRASJ5Ar 8
BN o Oy T e B BRI 2 W S, &2 () s i S R BRI .
1T B0 A B LI & il LAZR S Al H 52 22 5K BT PP e, 88000 oA el g B AL 407
AL I 73 AP T ALV 5 CBORE AR Yy D, {H 2 BRI 7 R AT W s
JI LABIE S DO s B A5 (7 Al BRI, D9 AN SO = JR AT UGS 4t 1 v 5 (¥ 2l Ot o

B2 (b) SR T ZEAN TP fEAn i 22 (R b AR S e (AR PRER) MRS (A1 AKZ) Sl
2 MR HAP RN el CREPRERRRED . BT, JAIAE 5~ 150 s 2 [A] ) B R AR T2 S0 U0 0 A
PRI, IR T 100 s fR THIBOW I A 3t 52 AR I Dok BEK (AR TAi K0, HEHIN T
40 s[RI THT O A PRI (1 Ok SR (AR 2% TN TR ED o MR AR AR 5 114~ S5 AT h e B A



4 CT Hig 5 N 5T 32 %

FZEAK, R PIROULIN E R S0 S e DI S8 2k, P8 i/ 1) 22 530 T B85 PR S g 5 1 95
SENVEREAE  HORPEDCIIN T MU R2 S T R DX, X AT B T S /N ROBE SR 224 o AR 3L
[Fi st 1) P b 5 <A T8 9 R B 5 e 5 T UL AT = 28 2B A5, W T LS EOT 52 11 DX 3P 3 54
B n) DR S B 2 40 (ARG A0 2544 o

2 ZHMREKERAREGEE

T 2 15 5 = 4 O30 A2 S 0845 J M U 3 T P B 1 — T 2
B AR A A BB R 0 D S TS T 9 43 S0 5 I DSk A R 01—
P G 7 47— M P T 4 R 3 8945 P = A B
R TR T DSk 07 AR JE AR5, 354 M BOUL I 1 T A B 0L
B T R LR, T 2T PR R A0 A oA S X T A R, S 7
55| N TE MU 0 R RE S = ) 50 T B R B B,

{2 b e — e P — A T e W A7 FLRESE BB P70y FESLASAR (T )y
1D ERLLR, T A2 5 R 4 = BB i PR L 45K . BT, AR T o
Fong 45" 1 5 41t J5 4 An 5 1 Fong 45" S B A 8025 1170 1 T S50 UL 0 350 = 44 B e 4
O FRUTTOE J2 T 305, %6077 78 0 VIR0 B AT T 0 24 5 LA LA /K P T 7 o
0 = B R LB . M8, %0 VI S0 VPR PR BB T S5 06 = B B O, 7
KK EHT AR R 50 B AR S PRI, 07V TR 44 ) S F A0 L 2 BT

HEFETAT BT ONN CRERE P ST ) BB p A AE AR AR R, WU PR R A A 2
PEITREI TS5 vE 2, B BB, T LA A R DL IL AR S S AR
R, O BT AR 7, ARV, T 2 AT A B0 R T B

()5 :
Skt g f 5T AT OHT S U SR O Bt G A 7 T B T 5 M OB 525
FLO KRR Ag RA T =M BB B, BRI AN R, ARk A: L
TE DM 2 ORI 5 A A V07 D0 5 000 S o BT R TR A, 35K L 1 Morozow 107 57 SRR i
B AR (L) MEAT IR BT B BB AR TS BRI A, AR T A R SR
B =B+ AR . KR BB HE, AR (1) HATF— YU, WSS
.

BT P P TE MU 20 A SRR S BRI (Z80 ZRIAITR ) J5 b T 240
(Platness)™ o (EEBTOFSCRN, 5% BOM P {F (AT AR ARESLTIIN, P12 o L W %
ARG E ™ . FTEUK R T An“ EELI0IE T2 5 B0 0 (T ROT MLy L, %IE ML
SKCPT LI 438 AR PP A I OB I S, S BB SR AT S L
F, AEFHARR I MRTRE B, AP V0T BT 2 10 2 YA A RIS, T 1B R P2
SR FLT 4 VO AREIBCS,  FLI 2 4 ST 4 T EL SR

BT T U SE WA = 0 5 R BT BB M WA S R B AR LR PE R, WS I
YL AR R B W IRATIR P T CRUST 1. 0% f 8 Bl o S A TASP 91 iy S ikt i
WA T SYEB R0 T AT Bl R O T SR T R LM A, BT
Bk A 1 1 0 B PR %0 25 M e AR S G 72 0 S T L 0 S M AT T
e,

A T R RS A BRI 0, FEAG VOB AR AT, BT 564726 3 R,
AUV ZER T IR LA V27 AR S0, 985 IR AT TE AR R R P B 056
=G B T S U [ I A 2k SO B A SRR R, 58



1 PHERE . RAC- VIR 48 A b B X e JZ AT A8 5

2 YOEAR R AR ARRT T 28 1 OB R BRI SGE AT 2, T DU BLERATT R 28 2 IEAR i
BEAIAE Ay fe 28 5 5L

GRS p VTR N A= Nl T TR TR T WA B e e o S TS A e 8 P ESY R EA A |
200, 3° [ BR AO AT IR o 2% EE 1) b 5 T X A g o P 10 i 0 3R o o 8 188 100 18 Ik 9™,
IFa) %) % TR B B Sk R B S T 3 0 . ¥R JE 0~30. 30~80. 80~200 LA % 200~260 km (1] [ % 4%
[ 353 4 34 5. 10 1 20 km,

3 HUEIHE

LA I A2 VPAR J2 BT B8 25 18] 43 F 26 () ] B A 8 T Be e AR IR A, e st BA
— S8 SERERE PO AR, T S B OO AR B G HEAT IE S A S W B s SRS A A R
P oI N — 5 (W BEATL R 2 AT ROV 5 B R S 3 AR AT X B, AR 5 e 5
TIE 118 Vi 5 R SR 1) W UL 2 9 5o A TR 1 2 R) 20 R R 0 o DA 40— 4 (1) 2020 2 T A% v i
X AN Ti) JE S T e SR AT A8 1) o0 2R, 3 LR I 80 B 4 — A S AT e AB 7 v D el A [ B 6 A
I R0 ) 23 2R A TR I, P DABRATTAE i AN e R BT L A R S A ) R ) 38 S AT )
SERIIARER (K 4), PSR IR R £ 0. Akn/s. A BB BE AL 22 0 (S B T 2080 R
AF AR G2 CEEZ525 0. 08km/s).

AN T 340 e TR 9 %o R R RS (AR RE 1) BEIR B AR b o A4, FrLLX R T
3 RSER RN R AR 43 0 34T TR, S5 ILE 4. B 4 (o) BoR TR 58 RS R4 . 4
FEFRBETT ) 5300 4 1,200 1. 2° Fl 15~40 km B AR S L S th 25 5% X B 15 km ¥R FE 197K
PO R AR S AR, o] DU RO R AR G S TR AR A 5, 3R I S AR R A IR P
ST S B v S R

M 1-1" B YR A, REEALE 60 km Az DL R RS B A MEW AR (Kl 4 (a)
FITA 1-1" B2 NI ) o ] WL SRR AL At 58 ARSI oh 1020 x 1. 20 x (156~40km) [ 574 H
ARATFERI . B4 (b)Y s BRI S )RST ok 1.8° x 1. 8° x (20~60km), W& KT 4 (a)
PR e RS o IR 30 km BIZKSP-UI RO 227 ) D) R, ROEBERAEZ) 100 km B
(B4 (b FTH 2-2" ez BB SNZ RS i AR SRR A i A AR S Rk
— KA 2.4° % 2.4° x (30~T70km) I (B4 (¢)), L 80km FIZAK ) A b AR B B8 1 1R 1
M5 . T 3-3" I B Y) AT IR 2 BUARFE TR — e FE AL il , R I S70AH W) 1 23 A
FEEL R 160 km IR BEAKCR RE BRI ST o B LA SRS RN T RS) A 2.4° x 2.4° % (30~T0km) [1) 57
WA HEAR AT AP A 160 km YRS

XTI 4 = AIANTR) S RS R AR AR 46 SR v DU H S S S 2R 1 2 ] 43 9 3 B % 5 1) 488
MR/ o HeAh, 3 A IR R 2 L 0 45 0 o, ST 45 SO iy A AR IR S 3 R (A7 £ AN R R B2 PRI
il CRI LU AR S H W AR i /1> ) 5 T ELARGAV R B B B PRy S i o T DA Jim 4882 S s &5 SR i it
W, FRAT TR EE SR P A E (IEE ) (RS I A, AN e 5 S o A B KN

4 ZREVHE

K] 5 5o S B SO A B () = AERE R IR AE 9, 350 80 AT 120 km YR EIAKEY . i Tk
1 B AR P R [ P4 AR T, S s AR R — AN B R Bt A 75 T — 5 IR A AR IR B 145 o
TIF 91X P (1 T 425 2 bt R A X 28 b o 30k AR AR R B AR TR ™, IR RIS 10km™, FTLL
Bl 5 (a) 19 km VR BERR I TR 5 15 T8 20 A0 B IR W TR 2 AERE ) 0 A 1A A . DURRADIE 5 LU S
FOLH R AR ™, BT DMK R R WA R R

M5 (a) Pk) Fral AEH, AR (400 b MmfefAl @t AR b s (Ao,
LA F R R G, T H AR R A AR 1) 4IRS AT . R A DORR 3 A A 1] 5 2 b AN (R DR %



6 CT B 5 N H BT 32 %

U KATIUANZARBE R (KAL) BERZEANAT, 5P i GIEAAT . BERizX
M58 H AR AT e PU PO b 1 LR O R A T AR K

I

ol
ZOO¥t

ey
o
i
“1 39.0 40.0 41.0 42.0 43.0 44.0 45.0 46.0
; -LrJ 1-1
il 3 1__,__|__
} P, . . " e—
100 {_—-—
=1 200 !
39.0 40.0 41.0 42.0 43.0 44.0 45.0 46.0
1-1
0 2
200
39.0 40.0 41.0 42.0 43.0 44.0 45.0 46.0
2-2'
02 2'
E————a———— 88—
[ e— — —
100 jETTu—— T . — -
= 200
39.0 40.0 41.0 42.0 43.0 44.0 45.0 46.0
2-2'
3 3

39.0 40.0 41.0 42.0 43.0 44.0 45.0 46.0
3-3
3

03 B
T —
100 {° — | —
-
= 200 -

39.0 40.0 41.0 42.0 43.0 44.0 45.0 46.0
3-3

-0.4 -0.2 0.0 0.2 0.4
/ knis

W (a) BERSEA 1.2°x1.2°x (15~40km); (b) FH RFh 1.8°x 1.8°x (20~60km)s (c) AR L~F N
2.4°x2.4°x (30~T0km)o JEN “ERBE” RIS 16T B o3 50 28 7R AN R 3R B3 7K ST D0 A AR 2 ik AN T ] T 11 2 )
o AKSPD) A Hp e A A N 2 R TR A

Bl 4 = HeR AR H R DA A R

Fig.4 Results of 3D checkerboard resolution tests
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The Lithospheric Structure of the Middle
Solonker—Xar Moron Suture by
Surface-wave Tomography

FENG Mei™, AN Meijian, HOU Hesheng, FAN Taoyuan, ZANG Hulin
Chinese Academy of Geological Sciences, Beijing 100037, China

Abstract: The middle section of the Solonker-Xar Moron suture and its surrounding areas have successively been affected by
the closure of the Paleo-Asian Ocean during the Paleozoic, the closure of the Mongolian-Okhotsk Ocean during the Mesozoic,
and the subduction of the Pacific Ocean plate since the Meso-Cenozoic, resulting in very complex, deep structures in this area.
We conducted a regional-scale three-dimensional S-wave velocity tomographic study of the area. To do this, we used surface
waves from earthquake data and ambient noise data recorded in recent years. The lithospheric tomographic model shows that
the regional crustal thickness does not vary considerably, but the crust in the Songliao and the Lower Liaohe basins is thinner
than that in the Daxing'an Mountains. The fact that the crustal thickness remains consistent with changes in topography
indicates that these areas have reached gravitational equilibrium. However, the crustal thickness of the Liaodong uplift and the
Bohai Bay Basin is inversely related with topography, indicating that these areas may still be in a tectonically active state. At
depths greater than 80 km, the S-wave velocities spread in an east-west direction approximately parallel to the Solonker-Xar
Moron suture. The complexity of the upper-mantle velocity distribution to the north of the Solonker-Xar Moron suture differs
significantly from that to its south. Furthermore, south of the Solonker-Xar Moron suture, the complexity of the velocity
distribution in the east differs considerably from that in the west. This implies that the destruction resulting from the Pacific
Ocean subduction system varies significantly within the study region, and remnants of the paleo-Asian ocean slab may still
exist in the south.

Keywords: surface wave tomography; 3D S-wave velocity; Solonker-Xar Moron suture; North China Craton; eastern segment
of the central Asian orogenic belt
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