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Abstract: By interpreting remote sensing image of Wenchuan earthquake region from Beijing-1 Microsatellite Sensors data,
there are a series of NW trending faults which ruptured the belt of Longmen shan faults at a length of 90—110 km, and this phe-
nomenon has been confirmed partly in field. We suggest that Longmen shan faults may show a NS trending faults, the same as
Anninghe-Xiaojiang faults before Himalayan orogeny. India began colliding with Eurasia over 50 million years ago, this plate
collision makes Tibetan plateau uplift rapidly and elevate the highest mountains in the world and thus attributed the area of the
high plateau to eastward-moving along large-scale slip-striking faults, and the mechanically strong lithosphere of the Sichuan Ba-
sin obstructs it eastward in Longmen Shan region, thrust and strike slip faulting occur. These faults gradually translate from NNE
to NE to NEE from south to north and form the structural pattern which we saw in remote sensing image of Longmen Shan re-
gion. If these faults can be validated in the further study in the future, it will provide new ideas to solve many geologic questions,
including the reasonable explanations about seismic mechanism of Wenchuan Ms8.0, rupture segmentation of active deformation
zones of Longmen Shan fault zones, the transformation of the coseismic displacement that reverse and right-slip components are
of comparable magnitude along the southwestern portion of the rupture, but right-slip dominates the northeastern portion of the
rupture.
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1 INTRODUCTION

On May 12, 2008, a Ms8.0 earthquake occurred in Wenchuan,
Sichuan province, China. The communication and the transporta-
tion were totally cut down after the earthquake; the disaster area
was isolated from outside world. At that moment, remote sensing
technique became the main way to get the information from the
disaster area. A map was derived from the Beijing-1 small satellite
which provides the first one showing disaster relief. The authors
analyzed the geologic structure background of Wenchuan earth-
quake zone which is mainly formed by faults. The macroanalysis
showed that beside the NE-trending Longmen Shan fault zone,
there were a group of NW-trending faults which are bigger and
more active.

The Wenchuan earthequake occurred at the east edge of Bayan
Har block in Qinghai-Tibet Plateau. Because the block moved to
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the east and was stopped by high-intensity Sichuan block, then it
formed the Longmen Shan NE-trending thrust nappe structure with
a length of 500 km (Zhang, et al., 2008). Wenchuan earthquake oc-
curred at the south and central segments of fault zone, making two
imbricate thrust faults Beichuan—Yingxiu fault and the Guanxian—
Jiangyou fault broken at sometimes (Fig. 1). Among them, the
surface rupture zone along the Beichuan—Yingxiu fault is about
260 km, and mainly composed by the reverse fault with right-
lateral strike-slip. The maximum vertical displacement is about
6—11 m, and the largest right-lateral strike-slip displacement is
5—12 m. The surface fracture along the Guanxian—Jiangyou fault
is about 80 km, which is a typical reverse fault. The maximum ver-
tical displacement is 3—4 m. On the west of these two faults, there
is a NW-trending Xiaoyudong surface rupture which is the sinistral
strike-slip with thrust component, its length is about 6 km. (Xu, et al.,
2008; Li, et al., 2008).
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2 THE TEMOTE SENSING SENSING TECHNIQUE
AND ANALYSIS

2.1 The characteristics of remote sensing image on fault

Fault zone is a kind of linear structure. The basic picture ele-
ments of satellite sensors scanning linear imagery are made up of
points and lines. The physical characteristics of remote sensing im-
age are particularly sensitive to the linear bodies on the ground, and
the difference is very obvious between highlighted linear objects
and nonlinear bodies. The fault has its spectrum response character-
istics in remote sensing image, showing as a directional difference
in color or hue. In the mass spectrum of information, by scanning
the information of fault, many local, small, complex faults in linear
distribution are automatically sorted, summarized and synthesized,
making the whole scene more like a selected structure outline map
and the macroscopical geologic phenomenon is easily to be dis-
covered. Using these information, the specialists could analyze the
major fault with the helping of human-computer interaction inter-
pretation.

Beijing-1 small satellite can get a coverage of 600 km wide with
multispectral image (green 523—605 nm; red 630—690 nm; near
infrared 774—900 nm) with 32 m resolution and the 4 m resolu-
tion panchromatic image, by which we can find the “heat” material
flow that released or passed by the active fault belt, and all these
phenomenon would obviously appear as the linear image character
([2011-04-03] http://zhengwu. beijing. gov.cn/gzdt/bmdt/ t962965.
htm; Wei, 1978). The experienced specialists can find out the fault
belts directly through the series of linear image marks, linking with
the difference of geomorphic features, fault scarp, fault triangular,
fracture zone by fault compression, fault depression, fault river,
dislocation formation and granite body in the remote sensing im-
age. They would also analyze the position of fault belts, its activity,
the extended direction and the incision relation of different faults
in different directions base on three-dimensional vision formed by
shadow in image.

Drainage pattern is always compatible with the tectonic frame-
work. Water system’s distribution, its dislocation, change of its
channel, the river elbow-shaped bend and other geological phe-
nomena are significant to identify faults and their size, and ana-
lyze their activity features (Wei, 1978; Zhu, 2007; Roberts, et al.,
1989).

By analyzing the data of surface characteristics acquired from
the remote sensing image, geology, physiognomy, water system,
historical geography etc., surveying in field and consulting many
materials, one could draw a certain conclusion, which requires a
wide range of analyses on satellite images with the varieties of

mass information.

2.2 The fault system of Wenchuan earthquake zone

The earthquake’s scale and damage degree to the surface are re-
lated to the fault system in the earthquake zone. Then it is the basis
of earthquake damage investigation. In order to analyze the fault
system of Wenchuan earthquake zone, and to get the trend of after-
shock under an emergency, instead field investigation, the authors
used the remote sensing image at the same time to map and analyze
the fault system of Wenchuan earthquake zone, and compile the

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

map of the analysis of remote sensing image of the fault structure
system. (Fig. 1).

After interpreting Beijing-1 small satellite image, there were
three main groups of faults in Wenchuan earthquake zone, which
were along the North East (NE), North West (NW), close to North
South (NS), respectively. For each of them, the main fault of the
North East (NE) is Longmen Shan fault belt, the main fault of the
North West (NW) is Xianshuihe fault belt, and the main fault of the
North South (NS) is Anninghe- Xiaojiang fault belt. These three
groups constituted the fault system of Wenchuan earthquake zone
according to the satellite images, and performed a “Y”-shaped
planar structure.

It is speculated that Longmen Shan fault belt and the Anning-
he-Xiaojiang fault belt belonged to the same NS-trending fault
belt before Himalayan orogeny, and this fault also was the major
controlling fault belt in China’s north-south seismic belt. Before
Himalayan orogeny, the Indian plate moved northward, collided
with the Eurasian Plate after 45 Ma, and subdued under the Eura-
sian plate, resulting in rapid uplift of the Tibetan Plateau. Then
material of the plateau moved eastward under gravity, and with the
strong resistance of Chengdu block in Longmen Shan, it formed a
series of thrust faults (Deng, et al., 1994; Burchfiel, et al., 2008;
Tapponnier, et al., 2001; Judith & John, 2009; Molnar & Tappon-
nier, 1975; Xu, et al., 2006; Molnar & Tapponnier, 1978; Xu, et al.,
2007; Burchfiel, 1995). The trend of fault gradually deflected to
east on its north part, and from south to north, part by part, turned
NNE to NE and NEE, then finally compounded with Qinling belt
at north.

Satellite images can also show that the Longmen Shan fault belt
is an imbricate thrust system with right-lateral strike-slip. It con-
sists of five main faults, including: Hill-back fracture of Longmen
Shan (Luding—Wenchuan—Maoxian—Beichuan), Mid-fracture of
Longmen Shan (Luding—Yingxiu—Beichuan—Nanba—Linan Tem-
ple-Mianxian), Hill-front fracture of Longmen Shan (Tianquan—
Dujiangyan—Han Wang—Anxian—Jiangyou—Guangyuan ), Longman
Shan hill-front buried fault (Yaan—Dayi—Pengzhou—-Mianzhu), and
Pingwu—Qingchuan—Mianxian fault. These analysis and interpreta-
tions are quite same with the pre-research on Longmen Shan fault
belt. (Deng, et al., 1994; Burchfiel, et al., 1995; Lin, 1994; Liu,
1994; Zhang, 2008; Wang, 2008).

After the Wenchuan earthquake, it is generally believed that
Wenchuan earthquake occurred on main central Longmen Shan
faults (Judith & John, 2009; Zhang, 2008; Wang, 2008). But
according the analysis of the satellite images, it is suggested
that the earthquake occurred on the crossing of Longmen Shan
fault belt with 60 km wide and the northwest-trending fault (F2
fault).

2.3 The north-west faults of Wenchuan earthquake
zone

In addition to Xianshui He fault zone, the previous research of
geological tectonic of Wenchuan earthquake zone rarely involved
the North-West fault belt. After recognizing the marks of the fault
in satellite images and interpreting faults in Wenchuan earthquake
zone, and also comparing with other data, it is concluded that:

The NW-trending faults in Wenchuan earthquake zone are

http://www.cnki.net
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Fig. 1

clear, large, active, and they are parallel with Xianshui He fault
belt, distributed systematically and equally spaced arranged. It
is obviously that the fault belt controls the geological structure,
modern geomorphology, the water system, and the spatial distribu-
tion of intense earthquake of the earthquake zone. It also controls
the segment and activity intensity of Longmen Shan fault belt.
The Wenchuan Ms8.0 earthquake is not only under the control of
Longmen Shan NE fault belt, but also had a close relation with
NW-trending fault belt.

The NW-trending faults in Wenchuan earthquake zone control
the geomorphologic evolution and the landform unit division, and
the ridge was reconstructed. The fault scarp, fault triangles, fault
depression and fault river is clear. NW-trending faults cut the stra-
tum, the complex and the granite in Longmen Shan region.

River system is the most sensitive geological factor in reflecting
the movement of fault. The NW-trending faults in Wenchuan earth-

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

The interpretation map of faults inWenchuan earthquake zone

quake zone control deformation and development of river. The flow
direction of Minjiang first grades tributary and some modern river
channels are the same as the direction of these faults. River valley
distributing along the north-west Fault zone is open and flat. Ac-
cording to the relationships between the mainstream and tributaries,
it is easily to find out that the NW-trending faults have left-lateral
strike-slip characteristics.

Altogether there are five NW-trending faults interpreted in We-
chuan earthquake zone (Fig. 1, Table 1, Table 2), which together
with the NE-trending faults, forming an X-type crossing conjugate
fault system. The scale of NW-trending fault belt of Longmen
Shan is much lager than the NW-trending one. It is stated that since
Cenozoic deformation and evolution of Wenchuan earthquake zone
was controlled not only by the NE-trending faults in the Longmen
Shan, but also by the NW-trending faults. Meanwhile, the NW-
trending faults cut the faults with other direction.
http://www.cnki.net
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Table 1 Nw-trending faults and historical earthquakes in Wenchuan earthquake zone

Fault number Direction Length Interpretation Symbol
Linear image is clear, straight, distributed along the river valley. 1955 7.5 earthquake in Kangding, 1973 7.9
F1 320 >350 -
earthquake in Luhuo.
F2 320 >350 To transform, control landscape, river channel is clear. 2008 8.0 earthquake in Wenchuan.
To transform, control the direction of ridge, to cut the NW faults. 1933 7.5 earthquake in Diexi. May enter the
F3 330 >200 . L
Sichuan basin in southeast.
F4 330 > 150 To control the direction of ridge. 1937 7.2 earthquake in Songpan-Pingwu.
F5 335 >120 Clearly transform, control landscape and river channel. 1879 8.0 earthquake in Wudu.

After analyzing the activity and the scale of these 5 faults, it is
concluded that they are obviously NW-trending, extend to Chuanxi
and connect with the NW-trending faults. By using spatial analysis
of Geographic information system(GIS), overlaying all the epi-
centers of over Ms 7.0 earthquakes in past a hundred years on the
NW-trending faults in spatial location, it is found that every large
NW-trending fault belt in Wenchuan earthquake zone, without ex-
ception, has occurred a strong earthquake over Ms 7.0. Then it is
stated that there is a certain relationship between the NW-trending
faults with strong earthquakes. In Wenchuan earthquake zone, the
crossing of the NW-trending faults and the Longmen Shan faults
is the most possible part where earthquake occurs and it has higher

probability of strong earthquake than anywhere else.

The five NW-trending faults in Wenchuan earthquake zone
which lined equally parallel with 90—110 km space control seg-
ment and activity intensity of the NE-trending Longmen Shan fault
belt. The Longmen Shan faults horizontally “broken” part by part
in the long process of squeeze. Horizontal “break points” are, from
south to north, Luding, Yingxiu, Beichuan, Qingchuan, and Wudu.
Every time when the fault belt “break”, there was a NW-trending
left-lateral strike-slip formed in each “breakpoint”. Xianshuihe
fault belt is the earliest and the most active NW-trending fault belt,
which was formed in deflection processing of faults turning NS-
trending to NE-trending.

Table 2 Interpretation map and analysis of character about NW-trend faults of Wenchuan earthquake

Name of fault | Distribution of faults in image | Character point of fault

Characteristic map of fault interpretation

The characteristics description about
fault interpretation

Faults triangular is clear and geo-
morphology shows obvious differ-
ences on both sides of fault

F1

River valley distributes along the
fault and Luhuo earthquake occurs in
the faults

The mountain occurs deformation ,
controlled by structure, height differ-
ence of the mountain on both sides
of fault, the 1955 Kangding-Zheduo
earthquake occurs on the fault

(€)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

to be continued
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continue

Name of fault | Distribution of faults in image | Character point of fault Characteristic map of fault interpretation

The characteristics description about
fault interpretation

Fault triangular is clear and geomor-
phology shows obvious difference

Fault crosses the north-east entend
mountain and forms the pass in the
mountain. The extend of the moun-
tain shows obvious change

F2

The fault crossing the north-east
trend ridge and formed the north
west pass, height difference of the
mountain on both sides of fault

Faults extending along a series of
NE-trend hill made by broken hard
rock, geomorphology showing obvi-
ous asymmetry on both sides of fault

The fault cutting the north east wa-
ter system and extending along the
northwest trend ditch with head to
head

F3

The mountain and its water system
controlled by faults have significantly
change

Along the fault occurred Diexi earth-
quake in 1933; Consecutive elbow-
shaped bend showed in Minjiang

to be continued

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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continue

Name of fault | Distribution of faults in image | Character point of fault Characteristic map of fault interpretation

The characteristics description about
fault interpretation

F3

Water system shows right angle or
elbow-like change, differences of
landform are significant, rock obvi-
ous dislocated

Fault developed along the river val-
ley, geomorphological features have
obviously differences on both sides
of faults, trend of geological bodies
is different, the water system control-
led by the faults occurs the elbow-
like bending

F4

There has a pass in the ridge along
the fault

Fault crosses the mountain and
changes the trend of mountain. Espe-
cially distribution of a 7.2 earthquake
in 1976

River channel distributes along fault
and the microrelief has a significant
difference both side of fault. These
phenomena have obvious shown in
the geological map

F5

Faults cut the mountain, formed the
fault river

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

to be continued
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continue

Name of fault | Distribution of faults in image | Character point of fault

Characteristic map of fault interpretation

The characteristics description about
fault interpretation

F5

Cross-section of faults cut hillside
and have obviously reflect in the mi-
crorelief, and form fault river

Faults cut through the rock and de-
velopment along the rive valley

3 VERIFICATION ON FIELD

It is found that some parts of the surface rupture zone make
deflection on the direction of the rupture in the site inspection.
The sizes of these rupture zone are smaller than the NE-trending
ones, generally because they are transition faults of NE-trend faults
without attention (Xu, et al., 2008; Yang, et al., 2008). Fig. 1 B is
the map of “Wenchuan earthquake rupture segmentation and after-
shock distribution (to 5.21)” made by Active faults and earthquake
disaster investigation group in Chinese Academy of Geological
Sciences. In this figure, the transition zone is handled in this way.
However, according to the analysis of geomorphology and the old
structure, the scale of these rupture zones is much larger than the
surface rupture zone and much more significant to analyze the ac-
tivity of Longmen Shan fault zone.

After the earthquake, when doing the field survey to testify the
result of the analysis of remote sensing interpretation, it is found
that there is a NW-trending fault in Beichuan (Fig. 2). The trend
of fault is about NW330°, and extends more than 3 km. In addi-
tion, there is a very large fault triangular in the mountain of Shiyan
Cun, and there is a fractured zone wider than 100m in the mountain
paralleling to triangular. The fault rock is clearly zonation from the
triangular to the mountain. The fault rocks near the triangular are
cataclastic, while the rocks far away from the triangular crushed
less and the diameters increase obviously (Fig. 2(c)). Some large
cemented calcareous breccia blocks rolled down to the farmland in
front of the mountain due the earthquake, and there is a big frac-
tured zone proved that the scale of this fracture is much larger than
the fracture surface rupture, and the surface rupture zone may be
just a local display of the fracture which affected by the earthquake.
The location of this fracture after field survey and the southern

(€)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

extension of the NW-trending F2 fault northern part by interpreting
from remote sensing image is the same.

Fig. 2 The surface rupture zone and fault triangular in north-
west Shiyan village Shigu town (toward east)

Another NW-trending fault is Xiaoyudong surface rupture zone
(Fig. 3), which is researched by many experts in the science sur-
veies after the Wenchuan earthquake. Xu Xiwei ect. believed that
Wenchuan Ms8.0 earthquake produced a N(35°+5°)W-trending sec-
ondary surface rupture, which located between the echelon transfer
zone of two secondary surface rupture zone between Hongkou and
Longmen shan town—Qingping and the western part of Wanghan-
Bailu rupture zone, as the two secondary surface rupture zone. This
secondary surface rupture is about 6 km long, and nearly perpen-
dicular to the two main earthquake rupture zones, and the character
of the movement is sinistral strike-slip with chief thrust component

(Xu et al., 2008). From a geomorphological point of view, there is
http://www.cnki.net
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NW-trending fault in this area, and its location is basically the same
with the NW-trending F4 fault interpreted from the remote sensing

imagery.

Fig. 3 The surface rupture zone and geomorphological
map in north west Xiaoyudong (toward southeast)

Jianjiang valley developing along the fault, so it is supposed that
this fault is over 10 km long from Zhongba Cun to Tongjichang Fig.4 Phenomenon of blasting sand and water (Line
east. This fault corresponds to the north of F3 NW-trending fault shows NW trend and extension up to 2 km)
interpreted the remote sensing image.

In the scientific survey after the Wenchuan earthquake, it is also
found that there is a sand blasting up to 6 m high in a 2 km long
river valley in NW-trending of Yanting Xian in the southeastern
part of NW-trending An Xian F3 fault belt (Fig. 4). In Zhangqu
River terrace, the southern extension of NW-trending Xianshui
River fault zone, found the latest fault (Fig. 5).

In addition, Li Yong and Deng Bing from the Institute of Sedi-
mentary Geology, Chengdu University of Technology stated in their
article “The explanation to ‘The geothermal and the combustible

59

gas appeared in Qingchuan earthquake relic’ ”, that “the geothermal
and the combustible gas appeared in Donghekou earthquake relic of

Qingzhu River Qingchuan county Sichuan Province are respectively

along the NW-trending or NE-trending. It is shown that they are the

Wenchuan earthquake tectonic products (Fig. 6), and controlled by Fig.5 The fault along Zhangqu river terraces in

the underground fracture or cracks.” "' It is indicated that there is a NW-trending Xianshuihe fault

[1]

Fig. 6 Gas appearance point in Shibangou Linear distribution along Qingzhu river

[1] [2010-04-03] http://www.eqsc. gov.cn/manage/html/ff808181126-
bebda01126bec4dd00001/ content/09_03/05/1236267847432.html . .
(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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4 THE TECTONIC SIGNIFICANCE OF NW-
TRENDING FAULTS

Since the Wenchuan earthquake, there are lots of geological re-
searches on this earthquake. It is very rare that only one earthquake
comes up to so many results in a very short time. However, their
works mainly focused on the reflection and summary to past work,
and the study also focused on the narrow earthquake zone. Basing
on the past experience of remote seismic response, it is stated that
interpretation of satellite remote sensing image will help to explore
the causative structure and mechanism of earthquake. After the
earthquake, according to the multi-source remote sensing data, the
experts could interpret the structural framework in the earthquake
to meet emergency needs, and it could also provide another per-
spective to investigate the fault framework in the earthquake (Wei,
et al., 2008; Wang, 2003). If these interpretations are confirmed, it
will provide 1 reasonable explanations to the unsolved questions.
Such as segmented signs of fault activity, the mechanism and the
location of earthquake occurrence, the explanation about reasons
of the transition that coseismic activities earthquakes change from
thrust to thrust- strike-slip to slip in fault and so on.

(1)The NW-trending faults of Wenchuan earthquake zone
provides an explicit structure signs for the segment of the activ-
ity fault in Longmen Shan. Since the Wenchuan earthquake, it is
demonstrated that it could be divided into three sections accord-
ing to the surface rupture zone and seismic activity (Chen ,et al.,
2007), including south of the epicenter of Wenchuan earthquake
namely the Yingxiu as the southern segment, Yingxiu to Beichuan
as the middle segment, the north part of Beichuan as the northern
segment. However, the study on the evidence of segment structure
is rare; there is no corresponding and supportive sign of structure.
We presents that the evidence of segment of structure of Longmen
Shan faults is NW-trending fault belt. E.g., the F2 fault is the north-
ern border of the southern part of the Longmen Shan fault belt. The
short fault of northern F2 fault is the NW-trending of Xiaoyudong
fault belt, and F2 and F3 faults control the surface rupture zone of
the front mountain. The small fault in the north of F3 fault corre-
sponds to the NW-trending surface rupture zone of Leigu, and it is
also the structure boundary of the middle and northern segment of
Longmen Shan.

(2) NW-trending fault provides a structure sign for the location
of epicenter and mechanism of Wenchuan earthquake. By the use
of spatial analysis of GIS technology to compare the interpretation
of faults and historical earthquakes, it is clear that in Wenchuan
earthquake zone most strong historical earthquakes occurred in the
vicinity of these faults. In particular, it is worth to point out that,
in the Longmen Shan block, the seismogenic faults of historical
earthquakes are NE-trending or NS-trending, but to some extent
controlled by the NW-trending fault. Specifically, the intersection
of seismogenic fault and NW-trending fault is more likely to get a
strong earthquake. Ding peoposed the idea of “rupture grid” (Ding,
et al., 1979), and stated clearly that over the past decade many
strong earthquakes such as Tonghai (Ms7.8), Ganzi (Ms7.9), Simao
(Ms6.6), Zhaotong (Ms7.1), Longling (Ms7.6), Songpan (Ms7.2)
occurred in the intersection of NE-trending and NW-trending seis-
mic activity zone or near this site (Fig. 7). The discovery of NW-

trenglin% faults p)rovides strong evidence to this idea, and further-
(C)1994-202
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Fig. 7 The rupture grid diagram of M=4.0 epicenter in the
Longmen Shan and adjacent areas (Ding, et al., 1979)

more, provides the new explanation to the occurrence mechanism
of Wenchuan earthquake and controlling structure.

(3) On geological interpretation of coseismic displacement
conversion of the fault. In Wenchuan earthquake, the coseismic
displacement of Longmen Shan faults transforming from the
thrusting-reverse strike-slip-slip characteristic from south to north
is known to all (Burchfiel, et al., 2008; Judith & John, 2009; Xu,
et al., 2008). However, how this transformation happened is not
well explained, at least not in the structure point, and it did not get
more convincing evidences. In this paper, it is stated that there are
NW-trending faults that provide a new solution to this problem.
This is the transformation is achieved by the NW-trending faults.
It is a pioneering work for the geological interpretation of fault co-
seismic displacement conversion, although the evidences acquied
from the surface are not so strong and some mechanisms have not
been resolved properly.

5 CONCLUSIONS AND DISCUSSION

(1) Based on satellite remote sensing image interpretation, there
is a series of NW-trending faults of Wenchuan earthquake zone
lined equally parallel from 90 km to 110 km space, and verified by
the preliminary field survey. The crossing of the NW faults and the
faults of Longmen Shan has higher probability of strong earthquake
than anywhere else. Wenchuan Ms8.0 earthquake occurred at the
crossing of the NW faults and Longmen Shan faults.

(2) The trend of Longmen Shan fault turns from NNE to NE
to NEE part by part. We Speculate that Longmen Shan faults and
Anninghe-Xiaojiang fault zone are originally the same NS-trending
fault zone. Because the Tibetan Plateau uplifted rapidly and moved
to the east, the trend of Longmen Shan faults gradually deflected.
The Longmen Shan faults of horizontally “broken” part by part in
the long process of squeeze. Horizontal “break points” are, from
south to north, Luding, Yingxiu, Beichuan, Qingchuan, and Wudu.
Every time when the fault belt “break”, there was a NW-trend left-
lateral strike-slip formed in each “breakpoint”.

(3) The discovery of NW-trending faults in Wenchuan earth-
http://www.cnki.net
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quake zone explains segment signs of the fault activity, the mecha-
nism of earthquake occurrence, the location and transformation of
coseismic displacement. It also provides new evidences to these
issues.

(4) Tt is very important to interprete the NW-trending faults in
Wenchuan earthquake zone. As the limitation of field survey and
the author’s acknowledge, there still a long way to go for testing this
theory about NE-trending faults in Longmen Shan faults, and many
discussions did not go further, and need to dig deeper in the future.
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BEAh, CERER TR 2E DU UM SRR I 2= 55 . Rk
16X (R HbRZ sk PR AT R ) B
T R AT, BB A I B A AR
TA] 1 b =g hE X H 28 0 bR AT SRS 2 S L 7 1)
SRV ) AT, FREAATT A HE i 32 30 1 T D 24l 2R B e :
s, RO MR A B VR I = 6). X FEI5  JC PG KT T K T 7 o b 2

Elo AU RIR U E R, WLk At

[1] [2010-04-03] http://Awww.eqsc.gov.cn/manage/ html/ff808181126bebda

0 26hec4dd00001/_content/09_03/05/1236267847432.htm| .
(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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4 JLVH [ B e A 1 T S

H bR DIk, Hb T TAE# #6417 T K i
IEo —WHEI = R Z . Z 2985 W, A
S, AT AR F B R A TP DAAE TAR Y 25
BRI Rl 3R A YRR XA I R P
VEH AR DAAE Hh R IR IRV S 2 00, D TR B IR
G IR K s RN & AL BRI I KA 12 . i
Joi, RS — B a] AR 22 R TR, I MR X
W A AR, LN TR, T RAGAT AR Hh
TAEF B A RR DA AR ZR 04 SRR ) — i 8 % [l i
FIRLAA BT 45, 2008; FEHER 4, 2003), iXib
PSSR RAF R P RUESE, W SRR 2R A
g b ) LB (AL 5 S AR A R o AN DRI 2405 Bl 43 BOAR) 3 b
B HUER ML R A ROLE | R RS s
iz BN B (b=t A § < E ety i <000 1 = N T}
ALK S [ R A BT

(DB 7= X AL PG g W7 24k 1] L 24707
oy BRI TR B MM bR . H SO RE
e, XRIT I WA 4 BEE Y, B0 S5 R
Ry e FE RN S B R E S DR o 3 B (R
Jt %, 2007): B AR PRI TE LR MR B, WL
Fau B, JuNRdehIbBe B2, XorBany
P AR IERF FT AT AL, A 45 AR R . A5 52
PEVE IR AR . AR SCHR H R T L S oy B i
B 74y | T [ ST e 1) SN e S el b A TS
BRI A F AU s iy W 2R Ay /D fea e A P
W4 PR FEE B, B, I 6 i L M 2l A 1) 1 4
HVEFT s Byl N2 5545 s 7 1) b Fe i 245 A X
N, AR LR B S A B A A i

(2)Ab 74 [y W7 524 kg 350 ) 1] b LR A 5 v Ao B R A
Ty brE. YEE M HGISE R 2 8143 HrRE T, Kt
FISEH R R 245 17 s B B, FT AR R B, 7RI
NIHLRE X, Dy s b K 40 B 72 34 & A 7 ik 26
ZREHE . RS IR, ekl Tilihsrh
SRR R R WA AU AR S R, (AR AR
azAvab AR ], DR R RN 5LV TR RS
TCA AL R AR LR E R . T EHBE A6 1979448 H
ZUR S A AR (T BT, 1979), JEBIRRR H 4Rk
KA REE(T.890) . HR(7.99%) . B (6.640). Wi
(719%) . JeBz (7.650) FIFATR (7.220) 55 Z UK 5k Z b 7= 40
B AEACAR ALY ) M RR 1 5 19 58 v s H f i

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

(#7), ALPhr Wil % 9o ik — BAEAR T R4y
Pk SRRSO L2 4 A AR AT LB AR 3 2 1
RS TR IR o

35° ——]35°

30° 30°

F7 el Tl AR XM = 4.07% th B i 2L % 2% %]
(54 F SCHRCT =5, 1979))

(3) 2K W7 7] 52 A7 % P i %)t I ik g [ J8E ., 3¢
NIRRT T WAy EFEEM R, AREmdt,
Has ik — 3 — T R AR R SR B T R
F5i—1INiR(Burchfiel %%, 2008; JudithFlJohn,
2009; B AE, 2008), {HJE, X—FEAALEE
far = A A BAR LT R, /e s oIk
Bk — e fe, WA B E RIS . A S
AL M TR AR, X — I A R T — 2%
BT TR AR R T S ek S g DT 24 ok S B
). HAR, HET7EH R EX X A AR IS IR A 2
fRZ, —SHLHRA N AT BE— T AR A5 2] 52 1 1 i e
(P2 1 3 8 5 Ay 7 24 ) 5 A7 A6 B 460 1 J foe e A8
TR T AE.

5 gigHitie

(DA SCARYE TR G AR A5, $ i 01 %
XAFAE— 2 5150—60 kmZ5 6] BEHES ()10 PG 1) 7 224
IS5 T BN A AR AL ek . 3 PG ) W5 e
Ly W7 24 119 28 SR, & A ik B b R 1 LR R o B
Ms8.04% 5 it & A= 7 AL P 1) W 4t S5 0 AR 1) B e 1)
LU DTy 14 38 SR o

(2) 2 1T 1l W7 245 17 HENNE-NE-NEE [1] i Bt ffi
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e o HEM eI I Wi RAT 5 22 T —— NI 2t J
Al — 5 rg AL AWt . ot TR G IR T, R
MEEAEAE, Wit T R A 1 1220 A A e
PAR 832 i) G TN v ) B 111 T O B V=
NGB S PN I 1 L BN = 11 98
B PTG, R Wi BHER AL
Ze e TS B o ERYIL P T R

(3) DU i DXL P W 2R 19 A BE-5 B X e 1 Tl
Wil B . DO A AL A &, AR R AR
A G B AT, AR S X 2 RIS i
FERAL T B R o

(D)WL AR 3 5= DA VG ) W 22, 7R3
WIS DHREATH L Z R TEPAMA A R IR
FAPAVER RBETE U, X el TG i X AL PG W s
A A ff TRt — P IR UL 7635 o

BB A AR R Y R, R
SHEMEEYEE, RokSMDFERE, BA
TN R s YT I N
Aods b SRS AR P AR AR
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