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Fig.1 The distribution of active faults in Xining basin

1—Concealed inactive normal fault; 2— Measured active reverse fault; 3—Anticline axis; 4—Syncline axis; 5—Section

location ; 6—Traverse location; F;— Beichuan River east bank fault; F,~Nanchuanhe fault; F;— Huangshui River

concealed fault; F,— Beichuan River west coast fault; Fs—Huangshui River north bank fault; F6—Shatangchuan River
fault; @—Riyue Mountain fault; @—Laji Mountain fault; @)—Daban Mountain fault; @—Datong fault
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Fig.2 Shallow seismic survey result of Huangshui River concealed fault
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Fig.3 Huangshui River concealed fault and horizontal section
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a—Longitudinal bending strain state; b—Deformation of ductile layer; c— Fracture deformation of brittle layer

El 5 A-B HbJi

am?  Egn? ol N
’_‘,fb— il
S S

7] T s ]

Fig.5 Sketch geological section of A—B



ERIESN N

R VG T IR K R BT 2 R 1249

RO AMILIE, 1687 R TURIE KT i
EW [i] B9 A BRI Z | 8= 1 % 5 454 et
JZ R W AT

4 TF @

T KT B AR W 24 e B TR VS 7 T IR K R Y
FRBRARWT L, WIS R 1 BT 24 T 2% L K2

F b A AR s, R BN B2 LA I R R
2510 m, Wi Wis5 B R M2 5 m 24 55 U 22 b
JRUIRRR EE AR AN K Ry % 2k I UTRR)Z S5 D &
T AT A M2 DURRAE AR R (16.842.0 ) ka ; il o B
A DGPS Hiu 5 T K B b T 00K 2000 6 45 SN k| WG
A7 T AT TG b rp 3, R4 Tl vt KT T 4% By
My & &, MBI SAEAR R 0.12 Ma, % W7 )2 i
FOHTH LRI 5

VO 7 A R P R R O LW R Ll
SEFNALFR A B IR LL A 2 D 4 L BR 9 7 AR AR At 2
MAEIE NE 8RN )T, 52 ki AW 2 g
il F b PN AR A AR TR | AR R P T b DX T ) T
WFFE L5 02 H A5 X8 R 4 A8 B W BT A T 4~5 km
FREIET , ) A, 45 A DURR 38 )2 MR R 4~5 km 47
MR8 AR T R BB A VIS 2 I I VU5 2 A IR
TR L 2B A R TR KT B OR B2 SR TR 5 R A A
A AR T Ao B v T AT A ) 5K M b A 2 )
ZWT 210 kB R A MatE 2 W R AR T

KRR W Rk AR, 70T A 7E B
22 R BB R AR | 1 — RPN SO
WA W2 G s, DI BV T AR A A 6 IR 5
RULNT HIRE A & Tz b 24 5= 0% sh P ndic 2k, W)
TR Z W7 2 VT EIR B e AR/ RN 25 K A
i 6.0 HHE

5% ik (References) :

[1] Microplate versus continuum descriptions of active tectonic
deformation [J]. Journal of Geophysical Research, 1995, 100 (B3):
3885—3894.

William R. Lettis, Donald L. Wells, John N. Baldwin.Empirical

S

observations regarding reverse earthquakes, blind thrust faults, and
quaternary deformation: Are blind thrust faults truly blind [J]? Bulletin
of the Seismological Society of America, 1997, 87: 1171 — 1198.
PG, T A, RO, 7 0 e DR L R R R A S AR AL ). MR
2002, 22(1):9-16.

=

Tian Qinjian, Ding Guoyu, Shen Xuhui. Seismic tectonic model of

the northeastern corner of the Tibet Plateau [J]. Earthquake, 2002,

22(1):9—16(in Chinese with English abstract).

[4] =, X0/ E, SkEh R, 4 35 EROK — BOH L 2430 6987 1 3
FEAE[). MR HL T, 2003, 25(1), 155 —166 .
Yuan Daoyang, Liu Xiaolong, Zhang Peizhen, et al. Characteristics of
the modern activity of the Reshui—Riyueshan fault zone in Qinghai
Province [J]. Seismology and Geology, 2003, 25 (1), 155 —166 (in
Chinese with English abstract).

[5] RIE R, skErR2, &/l A5, T e S0E LT 2400 B0 S AR )
ARG P E MR, 2005, 21(1), 93 —102.
Yuan Daoyang, Zhang Peizhen, Lei Zhongsheng, et al. A
preliminary study on the new activity features of the Lajishan
mountain fault zone in Qinghai Province [J]. Earthquake Research
in China, 2005, 21(1)93 —102(in Chinese with English abstract).

(6] 25, (o, WA, % O U B BT TR SE [)), He
LT, 2007, 29(4) :856—862.
Li Zhimin, Tian Qinjian, Yao Shenghai, et al. A preliminary study
on datong fault belt [J]. Seismology and Geology, 2007, 29(4) :856—
862(in Chinese with English abstract).

[7] 2 5, PG, o, A% P T I T Sl W SR S R A ) A5 O
X)), H7E, 2005, 25(4):119—126.
Li Zhimin, Tian QinJian, Gao Zhanwu, et al. Study of the surficial
features of the active faults in Xining City [J]. Earthquake, 2005, 25
(4):119—126(in Chinese with English abstract).

[8] LM, Z5 A, HIEIMG, A%, PUT A7 AL VU 5 BT = | 0 ] )2 3
IITER BRI AR ()], R R B, 2007, 2(2):147—157.
Wang Ping, Su Xu, Tian Qinjian, et al. Drill data analysis on
activities of huangshuihe fault and Beichuanhe west fault in Xining
City[J]. Technology for Earthquake Disaster Prevention, 2007, 2(2):
147—157(in Chinese with English abstract).

[9] #7, 22 2Ar, BIFRE, % GPS AR -4 Dh 6 22 43 7 A H AR 1
IR HFFE]). TREI%E, 2006, (2):52-56,45.
Yang Yongping, Lan Xiaoqi, Xia Kaiwang, et al. Experimental
study of GPS phase smoothing pseudorange differential positioning
technology [J]. Journal of Geotechnical Investigation & Surveying,
2006,(2) :52—56,45(in Chinese with English abstract).

[10] sk %0, HEQ, /N R, % DGPS Jr i 15 3 K 3 BF 5T o i 1
JHERVI]]. #5104, 2008, 15(4):290—297.
Zhang Junlong, Tian Qinjian, Zhang Xiaolong, et al. The
applications of DGPS method in neo—tectonic research [J]. Earth
Science Frontiers, 2008, 15(4) :290—297.

(1] T, W, A 4 T G 2 I T 5 M7 %

PRV 7R, 2008, 28(1):114—120.

Zhang Junlong, Tian Qinjian, Li Zhimin, et al. The relationship

between detachment surface and seismicity in Xining basin [J].

Earthquake, 2008, 15(4):290—297.

PG, 20, kA e, SV T T O DR 2 M R A i A ) 2D

WEFE[)). HFE ML BT, 2007, 29(2):311-319.

[12

Tian Qinjian, Li Zhimin, Zhang Junlong, et al. A preliminary study
on seismotectonic model for the active faults in Xining urban area

[J]. Seismology and Geology, 2007, 29 (2):311—-319 (in Chinese



1250 i [

Hi J 2009 4F

with English abstract).

[13] THE#, BEE, FLILE, % WW02 0B . 77k 50 M.
AU i AL, 1993
Ding Guoyu, Tian Qinjian, Kong Fanchen, et al. The Principle of
Active Fault Segmentation, Methods and Application [M]. Beijing:
Seismological Press, 1993(in Chinese).

[14] WA IE, B, BALLL, . 35 e A8 15 /K 4 b 4R 1L 2 b7 2
G A Ko Hoi% g R E RS )], PUALHbRE 2240, 1998, 20 (4)83 —90 .
Tu Delong, Wang Zanjun, Zeng baohong, et al. Study on
distribution and activity characters of the Holocene faults in the
Huangshui Basin, Qinghai Province [J]. Northwestern Seismological
Journal, 1998, 20 (4)83 —90(in Chinese with English abstract).

[15] MR, GB35, 20U 0, S5, 74 %8 0 30 2% W R BT I SRR )],
PUb R 24, 1994, 16(2):85 —90 .
Teng Ruizeng, Jin Yaoquan, Li Xihou, et al. Recent activity
characteristics of the fault zone at northern edge of western Qinling
Mountain [J]. Northwestern Seismological Journal, 1994, 16(2):85
—90(in Chinese with English abstract).

(6] F b, I, #HERAE L, — > 2 B B A i K BT, MR

B2, 2000, 35(4)493 —500.

Wang Erqi, Zhang Qi. The Lajishan fault belt in Qinghai Province:

A multi—staged uplifting structural window [J]. Chinese Journal of

Geology, 2000, 35(4):493 —500(in Chinese with English abstract).

S FH, A7 F G, XU ETBE . T R AU AR Ak 2kl DX 2R DY 20 K R T

B AEACHR R W12 53 )], A2 5, 1999, 21 (1), 1-8.

Yuan Daoyang, Shi Yucheng, Liu Baichi. Study on the time scale

[17

of late Quaternary hydrogenic sediments along the northeastern

margin of Qinghai—Xizang plateau [J]. Seismology and Geology,
1999, 21 (1):1—=8(in Chinese with English abstract).

[18] X, SKHRE, XTI HE, &5, 77 8w JU 7R b 2 W 585 0 4 15 5 A
T L] G5 4 1 e e ). M B “F 4, 2004, 78(2) :270—278.
Yuan Daoyang, Zhang Peizhen, Liu Baichi, et al. Geometrical
imagery and tectonic transformation of Late Quaternary active
tectonics in northeastern margin of Qinghai —Xizang plateau [J].
Acta Geologica Sinica, 2004, 78 (2):270 —278 (in Chinese with
English abstract).

[19] 5Kk% g, MG, 288, . 2250 GPS Jr i5 78 Wl i 17 B 2 2
TR ). HU%, 2007, 27(3):74-81.

Zhang Junlong, Tian Qinjian, Li Zhimin, et al. Use of differential
GPS in detecting active faults in cities[J]. Earthquake, 2007, 27(3):
74—81(in Chinese with English abstract).

[20] W KA, DhifF M, A28 A5 79T X R K B b TR RS R ).

HHFFE 1995, 15(3) :254—258.
Zeng Yongnian, Ma Haizhou, Li Zhen, et al. A study on terrace
formation and development of the Huangshui river in Xining area
[J]. Scientia Geographica Sinica, 1995, 15(3):254—258(in Chinese
with English abstract).

[21] Li Zhimin,Tian Qinjian,Yao Shenghai,et al. A preliminary study on
the datong fault belt [J]. Earthquake Research in China, 2008, 22
(3):348—355.

[22] Tian Qinjian,Li Zhimin,Zhang Junlong,et al. A preliminary study
on seismotectonic model for the active faults in Xining urban area

[J]. Earthquake Research in China, 2008, 22(1):15—-23.

A discussion on the development model of the concealed fault along the
Huangshui River in Xining

LI Zhi—min', ZHANG Jin’, TIAN Qin—jian™*, ZHANG JUN-long*, TU Hong—wei'

(1. Earthquake Administration of Qinghai Province, Xi’ ning 810001, Qinghai, China; 2. Institute of Geology, China Earthquake Administration,
Beijing 100029, China; 3. China Earthquake Disaster Prevention Center, Beijing 100029, China;
4. Insititute of Earthquake Science, CEA , Beijing 100036, China)

Abstract: A few facts observed in recent years show that strong earthquakes occur not only in the exposed surface of active faults but
also in some concealed structures. The deformation zone 1is not only an active fault in the mainland block but also a structural
deformation zone with great width, as has been confirmed by a lot of seismic activity data. In order to correctly assess the risk of
carthquakes, it is necessary to study the deformation of the stratigraphic model of the structure instead of studying only a single fault.
The Huangshui River concealed fault is buried under the city of Xining, and the shallow seismic survey results show that the rupture
fault is composed of two normal faults, and the area is across Xining City. Based on a study and analysis of the stratigraphic section, the
authors hold that the broad anticline and syncline are composed of Neogene red mudstone, which was formed through deformation.
The Huangshui River fault was developed in the core of the anticline, as shown by the relationship between the folds and faults. The
Huangshui River concealed fault was formed under the main pressure in northeast direction, composed of two normal faults in the
core of the anticline. The fault is on the slideway of Xining basin and belongs to a superficial fault, whose activity is not significant.
Key words : Huangshui River concealed fault; fold deformation; fault development model; Xining
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