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Magnetotelluric measurements were carried out along two profiles across the middle and southwestern sections of the Longmen-
shan fault zone (LMSf) from 2009 to 2011, after the 2008 Wenchuan MW7.9 earthquake. The former profile crosses the Wenchuan 
event epicenter and the latter one crosses 2013 Lushan MS7.0 event epicenter. The data were analyzed using advanced processing 
techniques, including phase tensor and two-dimensional inversion methods, in order to obtain reliable 2-D profiles of the electri-
cal structure in the vicinity of the two earthquakes. A comparison of the two profiles indicates both similarities and differences in 
the deep crustal structure of the LMSf. West of the southwestern section, a crustal high conductivity layer (HCL) is present at 
about 10 km depth below the Songpan-Garzê block; this is about 10 km shallower than that under the middle section of the LMSf. 
A high resistivity body (HRB) is observed beneath the southwestern section, extending from the near surface to the top of upper 
mantle. It has a smaller size than the HRB observed below the middle section. In the middle section, there is a local area of de-
creased resistivity within the HRB but there is absence of this area. The 2013 Lushan earthquake occurred close to the eastern 
boundary of HRB and the Shuangshi-Dachuan fault, of which the seismogenic context has both common and different features in 
comparison with the 2008 Wenchuan event. On a large scale, the 2013 Lushan earthquake is associated with the HCL and defor-
mation in the crust including HCL of the eastern Tibetan Plateau. In order to assess seismic risk, it is important to consider both 
the stress state and the detailed crustal structure in different parts of the LMSf. 
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On 20 April, 2013, a major earthquake, with a magnitude of 
MS7.0 recorded by China Earthquake Administration, struck 
Lushan in Sichuan Province. It was caused by the failure of 
the southwestern segment of the Longmenshan fault zone 
(LMSf). Almost five years ago, on 20 May, 2008, rupture of 
the middle section of the same fault zone spawned the dev-
astating MW7.9 Wenchuan earthquake. The source of the 
Wenchuan event was at the depth of 14–19 km. It ruptured 
the Beichuan and Pengguan faults, with vertical and hori-

zontal displacements up to 6.5 and 4.9 m [1], and 240–300- 
km-long and 90-km-long surface rupture zones, respectively 
[2,3]. The rupture was especially large near the town of 
Yingxu. However, the rupture and aftershocks of this huge 
earthquake did not extend to the southwest, where the 2013 
Lushan earthquake took place. 

After the 2008 Wenchuan earthquake, two issues have 
been highly debated. One is the question of why the 2008 
earthquake occurred at the LMSf, a region that was previ-
ously considered to be stable. The other is why the rupture 
and aftershocks of this event did not extend to the south-
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western segment of the fault zone. GPS measurements show 
little motion (<2 mm/a) [4] across the LMSf before the 2008 
event, much less than that on the neighboring Yushu- 
Xianshuihe fault (YXf), East Kunlun fault (EKLf) and An-
ninghe-Zemuhe fault [4,5] (Figure 1). There was also a 
long-term seismically quiet period along the LMSf, with no 
M>4 quakes occurring in 7 years [6], implying much lower 
seismicity relative to other active faults. Some studies sug-
gest that the middle and southwestern segments of the 
LMSf might be two independent units [7], and thus the 
Wenchuan event did not affect the southwestern section. 
The seismic risk of this was also controversial prior to the 
2013 event [8–10]. Some predicted that the southwestern 
segment of the LMSf would generate another major earth-
quake [9], while others suggested that such an event would 
occur around Kangding, where the LMSf and YXf meet, 

away from the southwestern segment of the LMSf [10]. 
Two additional questions are: (1) was the 2013 Lushan 

event an aftershock of the 2008 Wenchuan great earthquake 
or an independent main shock [11], and (2) was this earth-
quake triggered by the Wenchuan event [12]? It now seems 
clear that both events are related, but they have several im-
portant differences. Both took place along the LMSf, Wen-
chuan at the middle section and Lushan at the southwestern 
section. Their aftershock areas are 45 km apart [11]. In the 
middle section, from west to east, are the subparallel Wen-
chuan-Maowen (WMf), Beichuan (BCf) and Pengguan 
(PGf) faults, dominated by west-dipping thrust. The BCf 
and PGf ruptured during the 2008 Wenchuan event [13].  

The southwestern section consists of three subparallel 
faults: the Gengda-Longlong fault (GLf), Wulong fault 
(WLf), and Shuangshi-Dachuan fault (SHDf). The GLf  

 
Figure 1  Map showing structure of the southwestern segment of the Longmenshan fault and MT profiles and sites (blue circles). Fault names: LMS, 
Longmenshan fault; GLf, Gengda-Longdong fault; WLf, Wulong fault; SHDf, Shuangshi-Dachuan fault; MSf, Mingshan fault; WMf, Wenchuan-Maoxian 
fault; BCf, Beichuan fault; YXf, Yushu-Xianshuihe fault; EKLf, East Kunlun fault; LRBf, Longriba fault; MJf, Mingjiang fault; LQf, Longquan fault. Block 
names: SGb, Songpan-Garzê black; SCb, Sichuan basin. Place names: CHD, Chengdu; BCH, Beichuan; WL, Wulong; BX, Baoxing; TQ, Tianquan; SHS, 
Shuangshi; DCH, Dachuan; LSH, Lushan; MS, Mingshan; DY, Dayi; LD, Luding; XJ, Xiaojin; LX, Lixian; JCH, Jinchuan. Massif belts: I Baoxing massif; 
II, Penggucan massif [13]. Rose diagrams show electric strike. Relocation of main shock and aftershock sequences of MW7.9 Wenchuan earthquake [23], 
Relocation of main shock and aftershock sequences of MS7.0 Sichuan Lushan earthquake [24]. 
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extends to the northeast and joins the WMf. The WLf also 
stretches northeast and connects to the BCf. The SHDf 
likely meets the PGf in the northeast. Close to the border of 
Tianquan, the SHDf can be divided into northern and 
southern parts. The southern part is a west-dipping thrust 
fault and it is truncated by the NW-trending E’bian fault. 
The northern part, also a west-dipping thrust, connects to 
the PGf [7,14]. East of the SHDf is the Mingshan fault 
(MSf), which is a right-slip thrust fault [7].  

Two massif belts are exposed on the LMSf: one is the 
Pengguan massif, which in the middle section, roughly 
around the BCf and west of it, the other is the Baoxing mas-
sif in the southwestern section [7,15], west of the SHDf. 
The epicenter of the 2008 Wenchuan event is located near 
the southwestern end of the Pengguan massif, and the 2013 
Lushan event epicenter is situated east of the Baoxing mas-
sif [15] (Figure 1). 

For both the 2008 and 2013 earthquakes, the details of 
earthquake occurrence and rupture depend on the structure 
and rheology of crust and lithospheric mantle beneath the 
LMSf and adjacent areas [16,17]. The LMSf lies on the 
southeastern boundary of the Songpan-Garzê block (SGb) 
of the eastern Tibetan Plateau. Since the Cenozoic, the plat-     
eau has been pushed northward by the Indian plate, as it 
converges with Asia [18], and this has resulted in extrusion 
of the SGb to the east and southeast, with dominantly hori-
zontal motion [19,20]. Such motion is obstructed by the 
LMSf and the stable Sichuan basin (SCb) in the southeast, 
resulting in high seismicity along the eastern margin of the 
Tibetan Plateau [21]. Interestingly, both the middle and 
southwestern segments of the LMSf had relatively low 
earthquake activity and slip rates before 2008 [5,22]. Even 
before the 2013 Lushan event, only two major (M6) 
earthquakes were recorded for the southwestern segment 
until now: the M6.0 event between Baoxing and Kongding 
on 12 June, 1941 and the M6.2 Dayi earthquake on 24 Feb-
ruary, 1970. No events exceeding M6.5 have been docu-
mented in the recorded history of this region [9]. In this 
study, we present two magnetotelluric (MT) sounding pro-
files that cross the Wenchuan and Lushan earthquake areas 
(Figure 1). MT measurements provide information about the 
electrical structure of the crust and upper mantle, and there-
fore they can be used to understand crustal composition and 
porosity. Our purpose is to study the structure of the deep 
crust and upper mantle structure beneath the southwestern 
segment of the LMSf in order to address the seismogenenic 
context of the 2013 Lushan event. The data are also useful 
for addressing some of the above questions about the tec-
tonics and seismicity of this region.  

1  Analysis of MT data and 2D electric structure 

In 2009, MT data were measured along two profiles, with 
one profile crossing the middle segment of the LMSf where 

the Wenchuan earthquake occurred and the other crossing 
southwestern segment where the Lushan earthquake would 
occur in 2013 (profiles L1 and L4, respectively; Figure 1). 
Repeated measurements and new measurements at addi-
tional sites were conducted on these profiles in 2010 and 
2011 to ensure that the data quality was not affected by 
construction activities after the 2008 earthquake and to ob-
tain data from sites that were difficult to access in 2009. 
Profile L1, crossing the Wenchuan earthquake area, is 400 
km long and has 40 sites, with an average spacing of 10.3 
km and a mean spacing 4 km in the vicinity of the earth-
quake epicenter. On the 154-km-long profile L4 that crosses 
the Lushan earthquake area, there are 40 sites, with average 
spacing 3.9 km. Data were collected using the V5-2000 MT 
instrument system made in Canada, and the data were col-
lected over frequencies of 300–0.001 Hz. Several tech-
niques were employed, including the remote reference MT 
method for measurement and robust methods for data pro-
cessing, including apparent resistivity and impedance phase, 
in order to obtain high-quality MT data [17]. 

We have analyzed the MT data using the phase tensor 
method [25–27]. The results show that the skewness is less 
than 0.3 in the primary frequency bands for most sites, sug-
gesting a dominantly 2D subsurface structure. The electric 
strike is in the NE direction, largely consistent with the 
trend of the LMSf (Figure 1). Using the apparent resistivity 
and phase data of the two profiles, 2D inversion was carried 
out using the standard NLCG method [28]. A static correc-
tion was applied to those sites that were likely subject to 
static shifts [29,30]. The 2D inversion was carried out mul-
tiple times with the widely-used variable Tau and the 
L-curve method, in order to analyze the tradeoff between 
model roughness and data fit and to account for data uncer-
tainties [17]. The results show that Tau=10 appears at the 
corner of the L-curve for both the profiles, and that at this 
point, the data fitting errors are 1.68 and 2.35 for profiles L1 
and L4, respectively, suggesting a good fit between the 
model and data. Thus, the final models of electric structure 
for the two profiles are optimal and acceptable (Figure 2).  

2  Deep structure beneath the southwestern 
segment of the LMSf and adjacent areas 

We have presented the deep structure beneath the middle 
segment of the LMSf and Wenchuan earthquake area in a 
previous article [17]. It can be summarized as follows: A 
high-conductivity layer (HCL) is present at a depth of 20 
km, below the resistive upper crust of the SGb west of the 
LMSf. At the LMSf, a high-resistivity body (HRB) extends 
from the near-surface to the upper mantle and includes the 
area from close to the PGf fault to 25 km west of the WMf. 
This area, with a width of 70 km, is roughly consistent with 
the “rupturing unit” [4] or “transitional zone” [31] discussed 
in previous studies. Continuing to the east, the HRB links to  
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Figure 2  Two-dimensional electric structure along profiles L1 (a) and L4 (b). HCL, high conductivity layer; HRB, high resistivity body. Fault names are 
the same as in Figure 1.  

the resistive basement of the Sichuan basin at a depth of 
about 10 km. There is no evidence that the HCL layer in the 
SGb is connected to the inside of the HRB. Within the 
LMSf, the Wenchuan earthquake source region appears as a 
local area of decreased resistivity (profile L1 in Figure 2). 

A comparison between the profiles across the middle 
segment and southwestern segment (profile L4 in Figure 1) 
shows that there are both similarities and differences in the 
deep electrical structure of the two regions. On the west of 
the southwestern segment, a ~10-km-thick resistive layer is 
observed in the shallow subsurface, close to the southeast-
ern corner of the SGb and close to the intersection of the 
LMSf and YXf. However, its thickness is less than that ob-
served on the profile across the middle segment. Below this 
layer, a HCL is observed in crust. The lowest frequency 
used in the MT survey was 0.001 Hz, which is insufficient 
to constrain the lower boundary of this layer.  

Near the southwestern segment of the LMSf, a HRB that 
extends from the near-surface to the upper mantle is ob-
served. It is about 45 km wide and is found from near the 
SHDf to 10–15 km west of the GLf. However, there is also 
no HCL within this HRB connecting to the HCL crust in the 
west similar to middle segment. The difference is in that 

there is no a local area of decreased resistivity, as observed 
at the middle segment of the LMSf. To the east, the gap 
between the HRB and resistive basement of the SCb lies 
between the SHDf and MSf, and it is much wider than that 
on profile L1. In addition, a lower resistivity layer about  
10 km thick is found near the surface in the SCb. This is 
likely associated with Mesozoic and Cenozoic sediments of 
the basin. 

Along the southwestern segment of the LMSf, the west- 
dipping GLf and WLf penetrate the HRB at a high angle in 
the shallow subsurface and become more horizontal at depth. 
These appear to link with the HCL observed in the west 
(Figure 2). The SHDf also dips west, close to the eastern 
boundary of the HRB at depth. Previous studies suggested 
that the SHDf is the seismogenic fault of the main shock of 
the 2013 Lushan earthquake and that most aftershocks are 
located close to the SHDf [11]. This event has also been 
argued to have been associated with a blind thrust fault be-
cause no coseismic rupture was found on the surface [12]. 
The existence of the MSf close to the eastern boundary of 
the HRB is likely one of the reasons for the bigger MSf 
offset from the HRB than observed on the middle segment 
of the LMSf.  
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3  Deep structure beneath the Lushan earth-
quake area 

The 2013 Lushan earthqake, measured as MS7.0 and MW 
6.6–6.7, occurred at Lushan County (30.284°N, 102.956°E). 
The earthquake had a focal depth of 12.3–19 km, and it 
ruptured a fault striking N30–40E and dipping west at 
33–34 [11,32–34]. Most of its aftershocks are located in an 
elliptical area southwest of the epicenter of the main shock 
with a 45-km-long NE-trending long axis and 20-km-long 
NW-directed short axis [11]. In contrast, the aftershocks of 
the 2008 Wenchuan event are distributed northeast of the 
main shock. Thus, there is a 45 km spacing between both 
the main shocks and aftershock distributions of the two 
earthquakes [11]. Field investigations have not identified 
visible rupture zones on the surface produced by the Lushan 
quake, and its aftershocks exhibit a plane-shaped distribu-
tion pattern on a vertical profile though the fault [12].  

The source of the Lushan earthquake is adjacent to the 
eastern boundary of the HRB observed below the LMSf and 
SHDf (Figure 2), and its aftershocks are found close to the 
SHDf, with little relation with the WLf and MSf. The HRB 
beneath the Lushan earthquake is relatively continuous, but 
it has a smaller size than the HRB associated with the 
Wenchuan event. In contrast to the Wenchuan seismic source 
region, no local area of low-resisitivity is found within the 
HRB below the Lushan quake. It is unclear whether the 
low-resitivity zone is linked with the occurrence of the 
earthquake. As no repeated MT measurements were made 
on profile L4 after the Lushan event, it is impossible to de-
termine whether a local area of decreased resitivity may 
have appeared following the Lushan earthquake. Similarly, 
profile L1 was only measured following the 2008 earth-
quake and thus, it is unknown whether the low-resitivity 
area on this profile was present prior to the earthquake. 

If the local area of decreased resistivity within the HRB 
on profile L1 is related to the 2008 earthquake rupture, it is 
interesting to consider the causative mechanism, as this may 
provide information about the environment in which earth-
quakes are generated within the LMSf. One possibility is 
that an earthquake may cause rocks to fracture in the vicin-
ity of the hypocenter, resulting in increased porosity or in-
creased connection between existing cracks in the rocks. 
The fluid volume and/or crack connection would increase 
and rock resistivity would decrease. Thus, it is possible that 
the low resistivity feature within the HRB was produced by 
the earthquake. 

4  Discussion 

4.1  HCL and crustal deformation 

On the basis of the electric structure derived from MT pro-
files crossing the LMSf, in conjunction with geologic and 
other geophysical studies [4,5,7,13,15–17,20,22,31,35–45], 

we have suggested that the HCL in the crust of the SGb of 
the eastern Tibetan Plateau is a layer of low viscosity that is 
susceptible to deformation or flow, commonly called “chan-
nel flow” [16,17,31,35–43]. The existence of this layer is of 
great significance for studies of the deformation and dy-
namics of the eastern Tibetan Plateau. 

As the HCL is mechanically weak, shear and dilation can 
occur within this layer as stress is applied, leading to de-
coupling between upper and lower crust and/or crustal 
thickening. This may explain why the crust of the SGb is 
thicker than the SCb by some 20 km [17]. Furthermore, it 
has been inferred that the HCL and upper crust of the block 
are moving around the LMSf and SCb, with motion south- 
southeastward along the southwestern segment and north-
eastward at the northeastern segment of the LMSf, as well 
as the southeastward movement normal to the middle seg-
ment of the LMSf [5,22,44]. In the middle segment, flow is 
inferred to move southeast together with the SGb, but the 
material in the HCL is obstructed by the rigid HRB of the 
LMS and SCb, i.e. the conductive, low viscosity mid-crust 
is unable to intrude into the LMS. The interaction between 
the weak crust and rigid block are suggested to decrease the 
horizontal displacement of the upper crust of the SGb 
[4,5,22], and as flow is dilated along this boundary, it may 
cause the block to rise rapidly, producing the steep relief 
between the block and SCb [17].  

As the SGb moves around the LMS, crustal motion of the 
SGb relative to the LMSf segment has a considerable 
oblique component on both southwestern and northeastern 
segments, i.e. more pronounced shear. This may explain 
why the HCL of the southwestern segment is shallower and 
has a smaller resistivity value than observed for the middle 
segment of the LMSf (Figure 2).  

Figure 3 shows the deep electrical structure on profile L4 
which crosses the Lushan seismic area on the LMSf, as well 
as a conceptual model of dynamics for this region. As the 
SGb moves to southeast as a whole, non-uniform deforma-     
tion is inferred to occur at different depths in the upper crust 
as well as in HCL. This may lead to shear deformation 
within the crust, and decoupling between the upper and 
lower crust. The LMSf, as a HRB from the near-surface 
downward to upper mantle, and the neighboring SCb in the 
east, are interpreted to be composed of dry, strong crust, 
which obstructs the southeastward motion of the SGb [4].   

As the southeast-directed compression of the SGb crust 
and HCL is hampered by the HRB, the upper crust in the 
contact zone between the SGb and LMSf may undergo crack-
ing and deformation. This may cause an increase in rock 
porosity and water content (marked by W in Figure 3). Thus, 
this area has a low resistivity, and this may be indicative of 
the existence of hidden faults or weak, fractured crust (Bf1).  

4.2  Deep seismogenic context of the Lushan earthquake 

Both the 2013 Lushan and 2008 Wenchuan earthquakes  
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Figure 3  Carton showing deep context of the 2013 Lushan MS7.0 earth-
quake on the southwestern segment of the LMSf. Big arrow on the top 
indicates southeastward motion of the Songpan-Garzê block (SGb), ar-
rows on the left side denote non-uniform movements at varied depths in 
HCL and resistive upper crust, arrows on the right side show the obstruc-
tion of the Sichuan basin (SCb), W means water-bearing broken rock due 
to shear in upper crust corresponding to hidden fault Bf1, Earq is location 
of source of Lushan earthquake. Fault names are the same as in Figure 1. 

occurred on the LMSf, with the SGb in the west and SCb in 
the east (Figure 3). They each have distinct deep structures 
and seismogenic contexts. The upper crust of the SGb and 
its HCL moves to the southeast. It is obstructed by the NE- 
trending LMSf and SCb and is deflected along the LMSf, 
resulting in a T-shaped flow pattern. Before the earthquakes, 
we suggest that such a T-shaped pattern acted to stabilize 
the LMSf, leading to very low displacement rates and a long 
seismically quiet period [6,9]. However, stress continued to 
accumulate, and once it exceeded the rock strength, differ-
ent parts of the fault ruptured as large earthquakes.  

It should be noted that the crustal motion previously 
mentioned and its compression on the LMSf are not uni-
form along the fault. Due to the motion of the SGb around 
the LMS and SCb, the rate of crustal motion relative to the 
LMS varies in different sections of the LMSf. The middle 
segment represents the center of the T-shaped flow pattern, 
where there is the greatest thrusting. Consequently, this 
segment is most likely subject to the largest compressive 
stress and may be more prone to large earthquakes, such as 
the 2008 Wenchuan event. The southwestern segment of the 
LMSf, where a HRB contacts the SCb, also experiences 
southeast-directed compression, as evidenced by the thrust- 
type Lushan event in 2013 [12]. However, it is inferred that 
the compressive stress is less than in the middle segment, as 
flow is oblique to the boundary and this region is composed 
of many faults.  

In the middle segment of the LMSf, a local low-resistivity 
area is present in the HRB (profile L1, Figure 2), and the 
main shock and most aftershocks of the Wenchuan event 
are located within this low-resistivity area and its vicinity. 
Along the southwestern segment of the LMSf, no such 
low-resistivity area exists in the HRB (profile L4, Figure 2), 
and the main shock and aftershocks took place at east mar-

gin of the HRB. This may account for plane-shaped distri-
bution of aftershocks of the Lushan event on the vertical 
profile through the fault [12]. 

There are several important differences in the crustal 
structure of the Lushan and Wenchuan earthquake areas. 
West of the Lushan earthquake area, the HCL in the crust is 
at a depth of 10 km, whereas this feature is at a depth of 
about 20 km west of the Wenchuan earthquake area. The 
HRB beneath Lushan is smaller than that below Wenchuan. 
In addition, there is a gap between the HRB and the resis-
tive SCb, which is inferred to represent mechanically weak 
rock. The gap is wider below Lushan than it is beneath 
Wenchuan. Furthermore, the two earthquakes took place 
within different crustal massifs (Baoxing and Pengguan 
massif). All of these factors may play a role in controlling 
earthquake magnitude. We suggest that the differences in 
crustal structure below the two profiles may explain why 
the magnitude of the Lushan earthquake (MS7.0) is smaller 
than that of the Wenchuan event (MW7.9).  

Both events are associated with the motion of the SGb 
and its obstruction by the LMSf and SCb, indicative of a 
similar tectonic setting. However, their sources are located 
within different deep crustal structures with distinct physi-
cal properties. Thus, we conclude that they are two inde-
pendent seismic events, rather than events that have a main 
shock-aftershock relationship [11]. Even if the Lushan 
earthquake were triggered by the Wenchuan event [12], we 
believe that the Wenchuan event did not play an important 
role in the Lushan event. Instead, the occurrence of the 
Lushan earthquake appears to be controlled by the local 
crustal structure and stress state in this part of the LMSf. 

4.3  Relationship between deep structure and  
seismic risk 

Although the occurrence of earthquakes is related to stress 
build-up along faults in crust, the stress state is not the only 
factor that determines the seismic risk. Other factors, such 
as deep crustal structure, tectonic setting, and the properties 
of the rock material in the fault zone should be taken into 
consideration. In the eastern Tibetan Plateau, the interaction 
between the SGb and LMSf is a major factor that can trig-
ger large earthquakes. This will continue to contribute to 
seismic risk along the entire LMSf in the future. The 2008 
Wenchuan and 2013 Lushan events have released some 
strain energy in the middle and southwestern segments of 
the LMSf, and therefore it is likely that it will take a long 
time to accumulate sufficient stress for a future large earth-
quake. However, there is a space between the two earth-
quake areas that is about 45 km long, in which there were 
almost no aftershocks of the two events. From outcrops, the 
two massif areas do not connect in the shallow subsurface 
(Figure 1), but it is unclear whether the two areas are linked 
at depth. This should be investigated further through geo-
physical studies. If there is no link between the areas, the 
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upper crust in this space may be different from that in the 
north and south. In this case, the seismic risk of this area 
may be different, and this should be considered in seismic 
hazard assessments of the southern LMSf.  

Along the southwestern segment of the LMSf, where the 
YXf and Anninghe faults meet, GPS measurements indicate 
that the crust of the SGb moves toward the southeast rela-
tive to the LMSf. In this area, the T-shaped flow pattern 
previously mentioned does not exist, and strike-slip faulting 
is the dominant deformation style that accommodates south-
eastward motion of the SGb. The complicated crustal struc-
ture and possible channel flow at depth, as well as the lack 
of documented historical earthquakes with magnitudes 
greater than 6.5, suggest that this region has a high potential 
of major earthquakes in the future [9]. The northeast end of 
the LMSf, where the LMSf, EKLf and West Qingling fault 
zone merge, has a similar tectonic setting and is also domi-
nated by strike-slip faulting. The seismic hazard in this re-
gion depends on stress accumulation on active faults, as 
well as the deep crustal structure and its seismogenic con-
text. These are factors that need to be explored further in 
order to assess seismic risk for this region. 
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