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Abstract: In this paper, an artificial seismic line and a short period natural seismic array cover-
ing Yanyuan basin are set up. The seismic energy attribute is extracted from the artificial seis-
mic data, and the seismic velocity structure is obtained by seismic tomography. Meanwhile the
S-wave velocity distribution at different depths is obtained by inverting the empirical Green’s
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functions retrieved from cross-correlation of the ambient noise data recorded by the short period
seismic array. The results show that Yanyuan basin is mainly divided into three layers by seis-
mic characteristics. The shallow layer is the Cenozoic sedimentary stratum with low P wave
velocity ranging from 1.0 km/s to 2.1 km/s, and it is characterized by good continuity and
strong reflection. The S wave velocity is low in the south and high in the middle of Yanyuan
basin, and the trend of the low-velocity anomaly in the south is in agreement with the strike of
Yanyuan fault. Cenozoic basin is thick in the south and thin in the north, where the sedimentary
and structure are controlled by Yanyuan fault. The middle layer is medium-low P wave velocity
ranging from 3.5 km/s to 4.5 km/s, and it is characterized by discontinuous reflection axis and
weak reflection, which can be interpreted as Triassic strata. The S-velocity becomes higher
gradually and the change becomes smaller in general. The deep layer is high velocity, charac-
terized by chaotic seismic reflection and weak reflection energy, interpreted as Paleozoic strata.
Furthermone, there is a detachment surface in the upper crust, which is the interface between
sedimentary and basement. A series of faults are developed from the detachment to the surface,
and these faults are also an earthquake-prone area in Yanyuan basin. One of the faults is Jinhe-
Qinghe fault, which is the boundary fault between Yanyuan basin and Kangdian block.

Key words: Yanyuan basin; geophysical characteristic; geological structure; seismic reflec-
tion; fault characteristic
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Fig. 1 Location of Yanyuan basin and its geological structure modified from Lu ez al (2015)
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Fig. 2 Distribution of strong earthquakes (a) and location of seismic array and the seismic line (b) in Yanyuan area
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B 3 Ak T AR ORI B, A B 0 4 R JEL oy B AR 2 4R T, X R W] =8 AR I R U A i T AR A
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T, A 3 v T R 3 A2 B T IR AT . OBE R DOk, AR R AL DT AR TR T 4D — 5 DU 2 el
A BIIAARDIARL, A ERVEAL, AR R PR B B, A E SR SR RS i, PR 2 2 ks,
SRR A B i, T A OB A0 D Z i L BT AR A TR S e Al 2 R TR
W S 4 ), R U A e B ke e S O R R A R A, DAIEL 6 TS 1 R R T b AT DA R R
SENE) T A 2 T EL TR 00 2 B A 2 B R T, N T A 2 A R BN
TEWT 2, 3 R BT U TSR Y 1 BT R T e T 2l DA o B R )2 A AR SR sk TE TR . AR S
MR BERL AT DU, SR URE T R AR R B AR R AR, R VR b X % MR 5 4
(A, 2015) o B s b7 T — rp BT 3t 2 06 R 32 BB TR AR T A T, 3 1 BH SR U0 AR QG
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=5 A M RN % BT bt 2w, R A A R 1S km YR 28 A A AR AR BEL)Z (2=
37, 4 EJC, 1987; Zhang et al, 2015), — MR UL, 72N MAKREL)Z TGRS Jm F s fl, 50 e R
W W, AR B R R R DA AR R A L, 2 T oY 45 R IR AR AR, 20065 BRSO
4 2009; Baietal, 2010; 1 3CR%, 2017, 2019b) 3% W75 5 i 5 45 /9 R AFAE B HB5E 30, i HF
FE X1 e AR B2 AT BB 2 N s B TV IR R T 2 IR T 8. S 4h, e R IRE IR R T
T M W) TAFAE ) s B B G (R i SO, 1994) , R VR M X b 3% B A B LR B A R
PEAIE T R B IR R4 (B8 MR, Aran e, 2002) . T 7 S5E R RE 5 1 45 SR 3
b VR b DX AR TV ) SR 2 AR, O HLURRARAL T R RS Y (X85, 2018) , kb
T Hl 5 JE E FIVA A L BB HE b (RS 45, 2020) , FLPEGE H 1 R e R U5 M IX M 5 S U 15
fE(ZESE, A E TG, 1987), 3% 46 1 Bk 4 B AR A 35 3¢ B 46 V5 b X 528 1) 2R g 1 o i iR S, R
BT e T — T T ] G e TR A R R T LR ¥ 2 544 (Burg, Chen, 1984; Hodges
etal, 1992), T i J5 4 0G0 2 A0 ) 55 11, 038 7 1 AR BR VPG R 1 BELE2 T T B AR R 1) 1) )
M, TR R DX TR S 2 R T R A D B M e, (A s ) R b i Y
fief 7)C A DRI 534 S 1 55 i ) 2 5 VR 4 K 36 A 2 A0 /0N 4 VT I R 4 YT — S YT R S, T R 1)
AR AR S b AR

FE PN B — FR 50 b A b T 2 0T BB R A OB 5 2 5 3 R 2 () A9 i B T CAn & 6¢)
117 45 V0] — 55 0 DRI 4 VE Ay 45 o) 5 VA 7 A () b v BT 2, RTRE R 1 AR AR I PR B2, KM
FEL 1 AT 0 245 S Wk 7 4 0T — 5 T BT 4 S M T Mo A7 AR R R )2 (2551, 4 BT, 1987; Zhang et al,
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A 38 T 285 T R T 4 A Sy 0 VR 4 A o 0% ST A a0 o T2, DD BT R R A 0 OB 36
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P T AR 00 0 ) R TR st B BELPY R M AT A A A S T A 2 R R N R AR R, i VA b X
14 10 F1 1 FIAR AT B & A= 76 50 R M M 0 0 b, 9 0 T IE 2 R RE B i oy, LR R R T
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R TE.

75 58 8 pi W AR50 B BE B R, A SCoE T A TR YT M AR A R RN TS S i A ) T
A, e VR L ) B AN A SR AR AL RS, S E T 0.5—4.3 km VRIS I B SR A AR
b o R T L b R R ) A b S S L i A M I IR R AT X M R B L T
FERRAE, A SO DL T 4598

1) R U8 S B AR Q2 S vk i I S, bR BB E R KON 1100 ms, R 1—
3 km/s, St EgJEAC A BUR DURU A M FRAE ;. =8 R HZ B RGeS Rl e A R AR
HiL = XUFE E I 600—3200 ms B, 38 BF A T 3—5 km/s 2Z 0], B ERELJE; AR A )2 Hh R BE
WAL, RAZRTL.
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3) EhUR A B 7e 15 km R FE AL 64 b 52 R PR AL A S 0% A R AR SR P T 2 Dy
T, S5 CA MHERY) BN, IR AT DU JZ 15 45 i 2 I 22 18] A9 1 5 . 2B A R M
Fe R R B LIS B i N RE R, T M T B0 TR 1] b &R B4 W 2R i R RO, ) RE R, I )
WU T A ) R T AT

ARSCUT e 1 Eh IR A i B A R0 B M R R AL, ST T A R 3 A SC IR SRR AR S
R, IRV T R R S WA SC R L TR AR TR I, X T A
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