33 % 4 o= o Rk Vol. 33, No. 4
2011 4E 7 B (431-442) ACTA SEISMOLOGICA SINICA Jul. . 2011

Bk, ERIZ . Bk, AR & a . skamn, X, 2011, I 3 Hh P AR w0 AR 45 1
56— h i DR ML AR I TR TR 45 2. M RR AR AR, 33(4) . 431442,
Yang Zhuoxin, Wang Fuyun, Duan Yonghong, Zhang Chengke. Zhao Jinren, Zhang Jianshi, Liu Baofeng. 2011. Base-

HE—THE

ment structure of southeastern boundary region of Sichuan-Yunnan active block: Analysis result of Yanyuan—Xichang—
Zhaojue—Mahu deep seismic sounding profile. Acta Seismologica Sinica, 33(4); 431-442.

JIEE SRR EL R E RS

HE—AE—BE—DHRMENRIEER

WER EkRE BAL KRR
BAfr KEW 0z

CHR S 450002 Hp [ b 72 J5) b 2R 4 BB R ey

FE 7E)IE G St P R I A SR T IRV B — I — S 3 R R S A S I S AR
D ER AT, T2 80 TR 3R AT B De 0 247 56 I SR TIGE IS RRAE 20 M . A BR 28 20 B3 L R (] 0T
HEAE 7 ARAR T U B T SRS P I R A A R R IR ST AL G R A5 R R WL BT OT IX R R A4S
R PR ZUAY AR ST, AR 3 DR R AR [l RO e e T RRAE . R U 7 25 )2 3R B ik
MARTE o RIS g FETE Al Y B G, R B Wk, B A — 70 B b AR A 5 U2 A B R A
oh T AR T AT o R TR I R B W L B AR TR Rl DX LA R IR SR OB A S L i R T
S F. SRR HE AL S A2 AR L LT 1 7Y AT B4 R R TR AR R A R B DA T P R MR
A T — YT VBT 2 Dy T 1 b AR 00 SR A T TR DU R i T Y R R . TR CA 2
3 km, FFTEGIM A M IR T . B, TE B b AR AR A R R AR B B T A
110 6 8 A 3 R DR T LU DX, e KR L 24 6 ke, b 5 U SR ARG A A1 S SR I A Y L 2
o BT 2R B4 A gl 2k i B r) B AL L DT 2R 0 R R A AE W R R A Al TR U R R AR
UL T RO TF S DX T SRR AE TS Y TR e 2 L T A T T 2R B O AR AR BT
VU U 28T 5 T T A 2 R R 2 e I L AR s DT L T 2R S B A A AR I T 4
My e A, b S PO SO PG AR SO AL AR 5 2 L T R 1 R T 5 SR KT R )
WS PUSABIA  TH AR SO AU AR s 7 B A A 1 2 3 2R Gk 1 0T 17 e 7Y

KA JIEIG st WRHGEITS  RRIKSH
doi:10. 3969/j. issn. 0253-3782. 2011. 04. 003 FESES: P315.2 XERFRIZED : A

Basement structure of southeastern boundary region of Sichuan-
Yunnan active block: Analysis result of Yanyuan—Xichang—
Zhaojue—Mahu deep seismic sounding profile

Yang Zhuoxin® Wang Fuyun Duan Yonghong Zhang Chengke
Zhao Jinren Zhang Jianshi Liu Baofeng

(Geophysical Exploration Center » China Earthquake Administration, Zhengzhou 450002, China)

» BEUTIBR [ FE AP K RIS H (2004CB428400) 1 [ M52 R OE KR 3% o6 i Rl m A
(2008BAC38B02) H: [ ¥ B, i [ M 7% Jm) Hb Bk 4 £ B % P o0 BHBE I8 3% 1001
KB  2010-05-08 W B HIfe . 2011-02-09 P 5k & L fi.
+» BREE email: yzx531@yahoo. cn

http://www.dizhenxb.org.cn



432 H = 2 Bl 33 4

Abstract: Yanyuan—Xichang—Zhaojue—Mahu wide-angle reflection/refraction deep
seismic profile has been completed in the southeastern boundary region of Si-
chuan-Yunnan active block. The images of P-wave velocity structure and the
basement interface along the profile are obtained by interpreting the arrival times
of refracted Pg wave and using finite difference inversion and time-term inversion.
The result shows that the basement structure is significantly inhomogeneous and
different tectonic zones reveal different deformation features. The Yanyuan basin
is characterized by caprock nappe thrust deformation, while its basement is the
rigid base of Kangdian axis. In the range of Jinhe basin to Xichang Mesozoic ba-
sin, the caprock deformation is characterized by fold, thrust and uplift, while the
basement reveals renewed dislocation and crush deformation of preexisting fault.
In Daliang Mountain region deformation is mainly represented by renewed disloca-
tion and crushing of basement fault. Yanyuan nappe structure is composed of ca-
prock low-velocity body, gently west-dipping basement interface and deep high-
velocity basement. It thrusts toward northeast with the west-dipping Jinhe—Qing-
he fault zone as the nappe front. The detachment surface of the nappe structure is
a gently west-dipping basement interface, which is 2—3 km deep and outcrops in
the west margin of Jinhe basin. The basement depth varies generally and changes
more significantly in the range from Jinhe basin to Xichang basin than in its west-
ern and eastern adjacent areas, with maximum depth being about 6 km there. The
faults in the upper crust behave as the low velocity zones or velocity gradient
zones, while the travel-time curves of Pg wave through the faults occur variation
in negative slope and there is significant difference in the depth of basement on
both sides of the faults. Faulting feature can be clearly seen on Anninghe fault,
Zemuhe fault and Daliangshan fault. Anninghe fault and Zemuhe fault behave as
low velocity belts, where strong concave velocity isolines appear and sharp veloci-
ty differences as compared with their two sides can be distinguished. The two
faults both dip northeastward. Daliangshan fault is composed of two branches,
with the west branch dipping southwestward and the east one northeastward, be-
ing characterized by rapid velocity variation structure in a narrow belt. Mopan-
shan fault dips toward southwest. Heishuihe fault is divided into two branches,
with west one dipping toward southwest and east one dipping toward northeast.
The east edge fault of Xichang Mesozoic basin dips toward southwest.

Key words: Sichuan-Yunnan active block; deep seismic refraction; basement
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Fig. 1 Geological structure and location of the deep seismic sounding profile

JQF: Jinhe—Qinghe fault; ANF: Anninghe fault; ZMF: Zemuhe fault;
DLF: Daliangshan fault; MBF: Mabian fault
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Fig. 2 Layout of Yanyuan—Xichang—Zhaojue—Mahu wide angle reflection/refraction profile
(a) Observation layout; (b) Surface elevation.
JQF. Jinhe=Qinghe fault; MPF. Mopanshan fault; ANF: Anninghe fault; ZMF: Zemuhe fault;
HSF: Heishuihe fault; DLF: Daliangshan fault; PDYF: East margin fault
of Xichang Mesozoic basin; MBF: Mabian fault
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Fig. 5 P wave velocity structure (a) obtained by inverting DSS data
and associated seismic rays (b).
JQF1, JQF2: Jinhe-Qinghe fault; MPF. Mopanshan fault; ANF: Anninghe fault;
ZMF; Zemuhe fault; HSF: Heishuihe fault; DLF: Daliangshan fault;
PDYF: East margin fault of Xichang Mesozoic basin
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Fig. 6 Basement depth obtained by inverting Pg wave time-terms

MPF: Mopanshan fault; ANF; Anninghe fault; ZMF. Zemuhe fault; HSF. Heishuihe fault;
DLF: Daliangshan fault; PDYF: East margin fault of Xichang Mesozoic basin
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