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Geometric structure and formation mechanism
of Lintong Chang’ an fault zone

Shi Yagin' Feng Xijie Dai Wangqiang Li Xiaoni Ren Jun Chong Jin

(Earthquake Administration of Shaanxi Province, X{ an 710068, China)

Abstract The results from investigation of large quantity of fault outcrops and
artificial earthquakes suggest that the Limrtong Chang an fault zone mainly comr
sists of two faults. One is the M ajie Nianwan fault that separates a branch of
Wangjiabiar Houjiawan fault on the right bank of the Bahe River; the other is
the Hujiagou Shoupazhang fault that separates a branch of Zhongdicurr T angjr
azhai fault in Tongrenyuan and Shaolingyuan. As tensile dip-slip normal faults,
the faults distribute with approximately parallel equal intervals in local regions
and the profiles drop in a step-like form to the northwest, presenting a Y-shape
combination. The result from deep seismic reflection indicates that the fault is
about 5—8 km in depth, which is not only a basement fault, but also a listric
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normal fault in the deep stratum. T he Lintong Chang/ an fault is a typical out
stretching rift system under the NS trending tensile stress field. At the same
time, affected by the sinistral strike slip of the Yuxia Tieluzifault, the fault ex
tends like a broom from the northeast to the southwest.

Key words: Lintong Chang an fault; tension stress; outstretching rift system;
listric normal fault
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Fig. 1 Sketch map showing the Lintong Chang an fault zone, the position of fault
outcrop and the profile of deep seismic sounding
1. Position and number of fault outcrop; 2. Fault and its number; 3. Normal fault; 4. Strike slip fault;
5. Shallow DSS line and its number; 6. Deep seismic reflection line and its number of kilometer;
7. Major shallow DSS line, its number and abnormal location. F;. Majie Nianw an
fault; F;_ . Wangjiabiarr Houjiawan fault Hujiagou Shoupazhang fault;
Fo 1. Zhongdicurr Tangjiazhai fault; F3. Huxiar Tieluzi fault
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Fig. 2 Vertical profiles showing Lintong Chang/ an fault zone

(a) Xiaoya profile; (b) Xiaobaopo profile; (¢) Nianwan profile; (d) Shuimecun profile; (e) Huangqutou pro-
file; (f) Zhongdicun profile. 1. Malan loess; 2. Lishiloess; 3. Paleosoil; 4 Sampling location; 5. Calcareous;

6. Fault shatter zone; 7. Fault; LS. Late pleistocene first layer slightly paleosoil; Li-». Late pleistocene second

layer loess; Sii. The upper part of late pleistocene first layer paleosoil; Si». The lower part of late pleistocene

first layer paleosoil; L. Theupper part of Mid Pleistocene first layer loess; L. The lower part of MidPleis

tocene first lay er loess; S». Theupper part of Mid pleistocene first layer paleosoil; Sz5. Thelower part of Mid
Pleistocene first layer paleosoil; L3. M id Pleistocene second layer loess; (116.78£9. 0)ka PB OSL age
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Tablel Summary of late Quaternary fault outcrop of the Lintong Chang/ an fault zone
/m
1 N3S5ELNW £62 S 1.0
2 S3, S4 2.0
3 N3S5ELNW £62 S> 1.5
4 N35ELNW £62 Sy 1.5
7 S 6.0
n 8 N4SEZNW Z80 S 1.1
9 N31SELNW £70 S 5.7
(F1) 10 N8SELNW £65 S4, Se 1.0
11 N7ZELNW £72 Sy 1.0
12 N6SELNW £82 Sy 1.3
13 NEZNW Sy 0
15 N7ZEZLNW £70 Si 1.0 S, L.5m
16 N3CEZLNW £68 Sy 0.8 - ’
17 N25EZ£SEZ7Z Sy 1.0
— 18 N55EZSEZ65 S3 2.5
19 NICELNW £72 S 0
(Fi-1) 20 N7SEZNW Z£66 S 1.0
22 S> 2.0
23 N9SELNW £78 Sy 1.5
24 N5SSELNW £62 S 0.8 .S, S3
25 N7OEZNW £8% S 0.8 LS 0.6 m
B 26 N3EELNW £87F S 3.9
27 N6CEZLNW £73 S 6.0
(F2) 28 N6GELNW £7% S 2.0 S2. S
29 S» 0.3 S
31 N65EZLSEZ7£ S 0.3
32 NEZ70 S 0.3
33 N4CEZLSEZ8CF S 0.5
34 N2OEZNW £50 S3 1.5
— 35 N7OEZNW £63 Sy 2.0 (116.4%9.0) ka
36 N20° LNW L 70° S, 0.8
(Fa-1) . S
37 N9SELNZTS Si 0.3—0.4,1.4
0.9 m
38 N34ZELW £78 S 0.3—0.5 Sa,S3,S4
1
1.1.2 — (Ftr2)
N 70 —80°E, R
60°, R 35 km.
40—60 m, 20 m.
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1—2.5 m. ( 2d 1)
Ses , 15m( 2.
2 —
Table 2 Summary of the shallow seismic exploration result of the Lintong Chang an fault zone
/m /m /m
1 Sel2 Fsen / NW 66 100 <35 2190
Fser1 / NW 65 30—200 <30
Fser2 / NW 65 30 <30
Fsers / SE 63 10 <30
2 Sell 4187
Foir4 / SE 63 20 <30
Fsars / SE 63 30 <30
Fsure / SE 63 10 <30
Fseo / NW 58 100
Fseo3 / SE 67 15 <40
Fseloa / SE 65 15 <40
3 Sel0 3389
Fseos / SE 68 15 <40
Fsuos / SE 68 20 <50
Fsei7 / SE 65 20 <50
Fseio1 / NW 69 40 <50
4 Sel6 1 1206
F oo 2 / NW 69 20 100
5 Se9 Fso N 66 25 <40 902
. - Fseg1 / NW 70 15 <50 2033
© Fuso / NW 70 15 <50
7 Se7 Fsq NW 65 20 <35 870
8 Sed Fsw NW 68 30 <40 1800
Fser1 / NW 7¢ 15 <50
9 Se3 Fseaa / NW 70 10 260 2370
Fsa3 / SE 65 8 175
Fpr / NW 68 80 <30
10 In 4890
Fpra / NW 69 200—400 <30
Fi- NW 85 70 250
Fi, NW 70 94 350
11 L, Fis SE 75 45 400 12660
Fiq NW 85 35 500
Fis N 8r 45 330
1.1. 3 — (F2)
2
2
F- 13.5 km. —
( D, S 0.8—1.5 m.
Fa R 10 km.
90 —120 m.
( .S 2.0—6.0 m,
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Fig.3 (a) T he shallow seismic profile Sell near Gaoqiao and its geological explanation; (b) The

shallow seismic profile Sel0 and Sel® 1 near Juliancun and geological explanation
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Fig.7 Deep structure of the Lintong Chang an fault zone

Fi.M ajie Nianwan fault; F,. Huxiamr Tieluzi fault; F3. Wangjiabiarr Houjiaw an fault; F4. Hujiagow
Shoupazhang fault; Fs. Qinling north marginal fault; Fe and F7. New faults; T (. Reflection wave group of
bottom boundary of Quaternary system; TNI . Reflection wave group of bottom boundary of Miocene system;

TNz' Reflection wave group of bottom boundary of Pliocene; Tg. Reflection wave group of bottom

boundary of Paleogene system; T,. Reflection wave group of crystalline basement
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Fig.8 Distribution of faults and stress field in Weihe basin
Fy. Qinling range front fault; F,. Huashan range front fault; F3. Yuxia Tieluzi fault; F4. Lishan range front

fault; North range front fault; Qishar M azhao fault; Fyj. LintongChang/ an fault zone
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