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Data from 45 seismological stations mostly temporary were used to obtain an accurate data set of intraslab seis-
micity of the Nazca subducted plate between 33°S and 35°S. The interest zone located in the transition section
where the Nazca plate changes from flat slab north of ~33° to normal slab south of that latitude. In addition,
the study region is locatedwhere the active volcanic arc appears. From a set of earthquakeswhichwere relocated
using a grid-search multiple events algorithm we obtained the plate geometry from latitudes of 33°S to 34.5°S
and from 60 km to 120 km in depth. The obtained morphology shows notable similarity in its structure to
Maipo Orocline revealing some possible strong connection between the overriding plate and the subducting
plate. We suggest that the subducted plate at the trench has been deformed in its shape consistently with the
Maipo Orocline pattern and its deformation is observed below the interface zone. Our results are consistent
with van Keken et al., 2011models, and based on this the seismicity located between 70 and 120 km is probably
relatedwith dehydration processes rather thanmechanical processes. From our precise earthquake locationswe
observed a complete lack of intraslab seismicity below 120 km depth. This valuable finding can be used to better
constrain thermal models for the subduction region of Central Chile.

© 2015 Elsevier B.V. All rights reserved.
1. Introduction

A constrained geometry of the subducted plate constitutes a key role
in subduction zone structure. Several research works have focused in
this issue (e.g., England et al., 2004; Syracuse and Abers, 2006; Hayes
and Wald, 2009; Hayes et al., 2012). Hayes et al. (2012) used 2D
cross-sections in a three-dimensional interpolation scheme to produce
three-dimensional geometry of ~85% of subduction zones worldwide.
Knowledge of the 3D geometry is a useful feature to constrain ther-
mal models in subduction zones that have oblique convergence
(Bengston and van Keken, 2012). In addition, subduction plate struc-
ture represents essential information to complement tectonic inter-
pretations from evidences (such as a velocity anomaly) of seismic
tomography/anisotropy, receiver function, among others. Interslab
events are related with underthrusting mechanisms which jointly with
intraslab events (below the downdip edge) define the slab shape. Many
authors have studied the seismogenic plate interface in subduction
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zones around the world considering that the greatest earthquakes oc-
curred there (e.g., Ruff and Kanamori, 1983; Nishenko, 1985; Pacheco
et al., 1993; Ruff and Tichelaar, 1996; Heuret et al., 2011). Heuret et al.
(2011) found that the subduction velocity is a first-order parameter
which controls the variability in the physical characteristics in the plate
interface. Those authors determined the geometry and the mechanical
behavior from a statistical research over a global study about subduction
interface seismogenic zones. The slab geometry evolution has been stud-
ied by different authors (e.g., van Hunen et al., 2004; Manea and Gurnis,
2007; Manea et al., 2012). Three mechanisms, which can provide an ex-
planation for slab flattening, were grouped and investigated by van
Hunen et al. (2004): subduction of lithosphere with increased buoyancy,
subduction belowa trenchwardmoving overthrusting continent, and slab
suction forces in the mantle wedge. From numerical modeling experi-
ments, those authors concluded that a trenchward overthrusting conti-
nent easily provides the conditions for flat subduction whereas,
favorable conditions for flat subduction due only to the effect of a
subducting oceanic plateau are less common. Additionally, Manea and
Gurnis (2007) explored the influence of low viscosity wedge and channel
on subduction zone structure using numerical models. These authors
concluded that the viscosity reduction and the maximum depth of the
low viscosity wedge play important control in the slab dip. Reducing the
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wedge viscosity by half (with respect to the uppermantle viscosity) or by
adding a shallow “lower viscosity wedge” (200 km), Manea and Gurnis
(2007) highlighted that a perfectly flat slab could be obtained. At last,
the trenchward motion of thick cratonic lithosphere with trench retreat
had also been proposed to promote slab flattening (Manea et al., 2012).

The subducted Nazca plate is seismically active from the trench to
depths of ~150–200 km (e.g., NEIC Catalog, Anderson, et al., 2007;
Marot et al., 2014). Marot et al. (2014) studied the seismicity associated
with the Nazca plate in the flat section and in the normal section
(between 29°S and 35°S). Those authors observed that the normal
slab (south of 33°S) down to 50 km depth is less seismogenic compared
with flat section. In addition, between 50 and 75 km depth the seismic
activity increases. The study zone in our research (Fig. 1) is located
just above where an increase in seismicity has been observed. In Fig. 2
Fig. 1. Study regionmapwhich shows the deployed stations byCHASE experiment. Themajor st
only one in Frontal Cordillera in Argentina. Volcanoes are shown by orange triangles (Hildreth
America. The lower inset shows the contours of the Nazca oceanic plate by Cahill and Isacks (1
we show cross-sections, inwhich at 33.5°S and 34.5°S the intraslab seis-
micity is less frequent below ~130 km depths.

This paper focuses on the seismicity below the interface seismogenic
zone (intermediate-depth earthquake). This intermediate-depth seis-
micity (50–300 km) has been related to pull slab forces, eclogitization
processes due to dehydration of the slab, reactivation of normal faults
created in the outer rise zone and thermally modulated ductile or
shear instabilities (Raleigh and Paterson, 1965; Ogawa, 1987; Meade
and Jeanloz, 1991; Kirby et al., 1996; Jiao et al., 2000; Hacker et al.,
2003; Kelemen and Hirth, 2007). Laboratory experiments (Jung et al.,
2004) have demonstrated that earthquakes located at intermediate
depths could be originated by dehydration embrittlement accompanied
by negative volume changes. Nevertheless, Barcheck et al. (2012) sug-
gest that dehydration embrittlement cannot be the primary factor
ations are located in Principal Cordillera, several in Central Valley andCoastal Cordillera and
andMoorbath, 1988). The upper inset shows (gray star) the study region located in South
992) and Anderson et al. (2007) in blue and red lines, respectively.

Image of Fig. 1


Fig. 2. Seismicity of a period of time of ~48 years (1960–2008) from International Seismological Centre, EHB Bulletin, http://www.isc.ac.uk, Internatl. Seis. Cent., Thatcham, United
Kingdom, 2009. The W–E cross-sections show the hypocenters (violet points) which belong to the Nazca subducted plate, to the South American plate and to their contact. The origins
of the profiles are shown by the latitude and the longitude in the lower part of each cross-section. In order to show the Nazca dip variation from north to south, the seismicity located
up to 100 km on both sides of the profile is plotted in each cross-section. From north to south (top to bottom) it can be seen how the dip angle increases and the plate seismic activity
decreases.
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controlling the occurrence of these earthquakes. No strong correlation
between dehydration flux and seismicity rate was found
(depths b 240 km). As mentioned before, another mechanism which
can explain those earthquakes is thermal softening (in viscoelastic ma-
terial) leading to shear instabilities (Ogawa, 1987). From a theoretical
study Braeck and Podladchikov (2007) quantified the conditions
under which viscoelastic material fails as a result of thermal runaway.
Those authors explained that at high stresses, viscous dissipation be-
comes substantial, and if heat is generated faster than it is conducted
away, the local increase in temperature and strain rate is strongly ampli-
fied. Then, the thermal runaway is developed. The applicability of ther-
mal runaway theory to intermediate-depth earthquakes was developed
by John et al. (2009). Using fully coupled thermal and viscoelastic
models, John et al. (2009) concluded that self-localizing thermal run-
away is a viable mechanism for intermediate-depth earthquake in
subducting slabs.

Although the morphology of the Nazca plate in central Chile is well-
described by different authors (Cahill and Isacks, 1992; Araujo and
Suarez, 1994; Syracuse and Abers, 2006; Anderson et al., 2007) we
present a detailed structure of the Nazca plate below the seismogenic
interface zone which can be used for local studies. For this seismicity
we obtained precise locations and focal mechanism solutions. The
dense network deployed allows us to define the precise locations of
intermediate-depth earthquakes. Then, this advantage controls the con-
strain morphology obtained from those data. Unlike iterative lineal al-
gorithm (such as Hypoinverse, Klein, 2002), the location technique
used in this work tests the entire solution space by a direct and grid-
search method. In addition, this algorithm performs the uncertainty
analysis in the context of the multiple-event location problem in
which the location parameters of a set of events are determined jointly
with travel-time corrections associated with the paths between the
events and recording stations (Rodi, 2006). This approach is essential
to obtain well-resolvable hypocenter determinations.

2. Seismotectonic setting

The western South American border is characterized by a conver-
gent margin, in which the Nazca plate subducted underneath the
South American plate, by 63 mm/year of relative convergence velocity
(Kendrick et al., 2003). At the study region latitudes the age of the oce-
anic lithosphere in the trench is ~32.4 ± 0.8 My (Syracuse and Abers,
2006) which corresponds to a thermal mature subduction zone (Kirby
et al., 1996). In general, subducted slabs around the world commonly
sink at steep angles. However our study region (Fig. 1) is composed of
the transition section where the Nazca plate changes from flat slab
north of ~33° to normal slab south of this latitude (Cahill and Isacks,
1992; Araujo and Suarez, 1994; Pardo et al., 2002; Syracuse and Abers,
2006; Anderson et al., 2007). The flat slab segments have been associat-
ed spatially and temporally with thickened oceanic crust (e.g., Gutscher
et al., 2000). However, van Hunen et al. (2002) showed that the length
of an occurring flat slab segment was limited to about 300 km (only in
the case of a kinematic hindered reaction from basalt to eclogite). This
does not apply to the surrounding study region, which flat slab extends
up 500 km from the trench (see contours Nazca plate by Anderson et al.,
2007). In addition, major changes of slab dynamics have been not ob-
served by numerical experiment modeling subduction of a moderate
size aseismic ridge (Gerya et al., 2009). In particular, for the Juan
Fernandez Ridge, is an example where an analogue experiment
(Martinod et al., 2005) shows that this ridge did not significantly alter
the subduction process. A recent publication emphasized the impor-
tance of the upper plate properties in controlling the plate geometry
(e.g., Manea et al., 2012). To explore how trenchward motion of thick
cratonsmay result in Chilean flat slab,Manea et al. (2012) had designed
time-dependent numerical experiments. Their results show that only
the combination of trenchward motion of thick cratonic lithosphere
with trench retreat is able to reproduce the temporal and spatial
evolution of slab flattening and its associated upper plate deformation
and volcanism.

We selected the seismicity for the study region and surrounding
areas from EHB Bulletin (http://www.isc.ac.uk) since 1960–2008.
From this catalog several cross-sections at different latitudes were plot-
ted (Fig. 2). The flat section is shown in cross-section at 32.5°S, the
cross-section at 33.5°S shows a normal subduction with the influence
of the flat slab section, and the other profiles show a steeper subduction
without disturbance of the flat section. From North to South the Nazca
plate becomes less seismic in accordance with a young and hot litho-
sphere. South of ~33.5°S, in agreement with the change from flat to
steep slab, the active Pliocene–Quaternary volcanism (Hildreth and
Moorbath, 1988; Kay et al., 2005) appears. This active volcanism is com-
posed of the Northern part of the Andean Southern Volcanic Zone, ab-
sent to the North from ~9–10 My (e.g., Kay et al., 1987). Additionally,
the Andean margin at this latitude is characterized by along strike cur-
vature known asMaipo Orocline (Yáñez et al., 2002; Farías et al., 2008).

The study of the interface seismogenic zone has been related to 1985
Mw = 8.0 Valparaiso earthquake (Christensen and Ruff, 1986; Comte
et al., 1986; Barrientos, 1988; Choy and Dewey, 1988; Tichelaar and
Ruff, 1991; Mendoza et al., 1994; among others), when the rupture
reached a length and width of ~200 km and ~100 km, respectively.
This earthquake has been the largest for the last 40 years in the region.
Due to its lower environmental, intraslab earthquakes from the Nazca
subducted plate have been less studied, but a well-documented earth-
quake (Marot et al., 2012) by a local network is 2003 Mw = 5.7 at
120 km depth within the subducting Nazca plate. The focal mechanism
solution for this earthquake is normal faulting and from the aftershocks
distribution,Marot et al. (2012) proposed that this earthquake is a reac-
tivation of outer rise faults formed during flexural bulge.
3. Data and methods

Data are from Chile Argentina Seismic Experiment (CHASE) which
has been registered since November 2005 to March 2006 and covered
a local area from latitude 32.5°–34.75°S and longitude 69.25°–71.5°W
(Fig. 1). The experiment deployed 18 broad band stations, 15 short pe-
riod stations with 3 components and 12 short period stations with only
one vertical component. We unified all the registers from different ac-
quisition systems to SEISAN (Havskov et al., 2007) seismic format and
created an event data base after continuous registers were observed;
in this manner we maximize the number of seismic events which
were found. SEISAN multitrace view was used for P and S wave arrival
identification in totally 5269 P phases and 4198 S phases were read.
The process explained here was done for the overriding and subducted
plate seismic events, but in this workwe only show results of the events
from the subducted Nazca plate.

We located 412 events with a single determination code called
HYPOCENTER (Liener and Havskov, 1995) using a one dimensional ve-
locity model obtained by Nacif (2012), shown in inset of Fig. 3. Based
on Maurer et al. (2010) we removed systematic errors in travel-time
data due to incorrect station coordinates, errors in the acquisition time
at each station and/or inconsistency in the picking due to low signal/
noise level. We selected a subset from HYPOCENTER results of 322
events for relocated seismicity by GMEL (Rodi, 2006) which applies a
maximum-likelihood grid-search algorithm to find location parameters
within a cluster of events and solves station travel-time correction si-
multaneously. At the time grid-search algorithm is applied the method
allows association between the set of arrivals to a particular event. Ellip-
ticity correctionswere not necessary considering the small area covered
by the experiment of ~150 km × 150 km. Travel-time tables (step of
1 km and 0.01° for depth and epicentral distance) were calculated
with TauP Toolkit (Crotwell and Owens, 1998) using the velocity
model from Nacif (2012) from which theoretical times were extracted.
As regards picking errors GMEL considered that are statistically
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Fig. 4. Final results from GMELwith their respective errors. a) Epicenters selected after different quality test. The thick black line indicates the cross-section location plot in b) and the two
thin black lines enclose the selected epicenters to be plotted in the cross-section. b) Cross-section shows the hypocenters in the interest zone. c) The horizontal error (semi-major axis of
error ellipse) and the d) vertical error (semi-confidence depth interval) are plotted against stations used in the locations.
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independent and that each is sampled from a generalized Gaussian or
power exponential probability distribution (Rodi, 2006).
4. Results

A comparison between Hypocenter and GMEL location results is
shown in Fig. 3. In general when the seismic events are located outside
the experiment covered area the results from the different methods
show marked differences. Conversely, after running GMEL the scatter in
depth was diminished, if the results are compared with HYPOCENTER
locations.

After applying different tests to the data a new subset was selected
for relocation considering the confidence region of event location and
weighted residual norm (wrn). The selection criterion was semi-major
axis of error ellipse b20 km (horizontal error), semi-confidence interval
b20 km (vertical error) and wrn b0.5 s. The final results shown for 157
Nazca plate events (Fig. 4 and Table 1 in Appendix) have less scattered
solutions with uncertainties in the horizontal and vertical less than
±8 km (only 5 quakes have errors between ±10 km and ±8 km).
When the station number is greater than 20 it is noticeable the decreas-
ing of the horizontal and vertical error (Fig. 4c and 4d). The better re-
sults from a point of view of weighted residual norm were obtained
considering that data errors follow the Laplace distribution (two-sided
exponential). The focal depth is the location parameter with the least
constraint, considering that rays are mainly upward (in local earth-
quakes). In addition to the error analysis in Fig. 4, the depth error for
each earthquake (earthquakes which are enclosed within the thin
black lines in Fig. 4a) is shown with vertical error bars (Fig. 5a). The
lower to the epicentral distance to the nearest station, the greater will
be control (in part) in the focal depth. The 75% of the earthquakes
have at least one station at epicentral distance between 2.5 km and
Fig. 3.Results fromHYPOCENTER (blue circles) and GMEL (red circles) locations, the thin black l
black thick line showswhere the cross-section is located. The eastern epicenters north to 32.5° c
model used in this work from Nacif (2012). b) Cross-section shows the hypocenters for map in
50 km, showing depth uncertainties between ±0.9 km and ±5.1 km
(Fig. 5b). However the low number of stations seems to be controlling
the depth error in those earthquakes which have presented the greater
errors (see the 3 earthquakes with depth errors between 6.5 km and
9.3 km in Fig. 5c).

Focal mechanism solutions were obtained from the first P motion
for the located events using HASH code (Hardebeck and Shearer,
2002). This method takes into account possible errors in the assumed
earthquake locations, uncertainties refer to the velocity model with
the possibility of using different velocity models and uncertainties
in the polarity observations. We performed a grid search over the
strike, dip and rake using an angle of 5° to find a set of acceptable
solutions (after averaging them to find a preferred solution) follow-
ing the flowchart shown in Fig. 8 of Hardebeck and Shearer (2002).
The results (Fig. 6 and Table 2 in Appendix) do not show a dominant
type of focal mechanisms, but rather denote variability in their
solutions.
5. Discussion

Weplotted the aftershocks (violet points in Fig. 7a) ofMw8.0March
3, 1985Valparaiso earthquake tomap the interface zone in the study re-
gion. From those events and the marked change in number of seismic
events located in this work (red points in Fig. 7a) we propose the
downdip edge of the seismogenic interface zone at ~47–50 km depth.
In a global study (Heuret et al., 2011) in which it is assumed that the
seismogenic zone coincides with the distribution of shallow
(depth ≤ 70 km) and moderately sized (5.5 ≤ Mw b 7.0) thrust fault
earthquakes, a great variability of the downdip limit of the interface
zone is observed, encompassed between 30 and 66 km. In particular,
for the study region, Pardo et al. (2002) suggested the maximum
ine links the two results for the same event. a) Epicenters from the Nazca oceanic plate, the
orrespond to the Nazca flat slab section. The inset plot shows the 1-dimensional P velocity
a), the eastern epicenters correspond to the flat slab section.

Image of Fig. 4


Fig. 5. Depth error analysis for the 76 earthquakes which are enclosed within the thin black lines in Fig. 4a). a) Cross-section plotted using the same origin, azimuth and profile width as
those in Fig. 4. The red points show the hypocenters and the black bars their depth error (uncertainties). b) The epicentral distances for the nearest station are plotted against the depth
errors. c) The numbers of stations used in each earthquake locations are plotted against their depth errors.
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depthof the interface coupling at 51 km.Oleskevich et al. (1999) located
the downdip limit range between 47 and 50 km depth for a cross-section
at Valparaiso latitude from 2D thermal and structural models.

At least for the CHASE Experiment period and between 33° and 35°S
we observed that the interface zone is poor in seismic activity (between
~10 and 50 km), below the interface zone between 50 and 120 kmdepth
the Nazca plate becomes more seismically active and beneath ~120 km
depth only one event is observed, according to Marot (2013) results.
Using high resolution thermalmodels and improved petrological model-
ing van Keken et al. (2011) obtained a global dehydration of slabs as
function of depth in subduction zones. From their Fig. 6 (which is a plot
of water loss as function of depth in different subduction zones) we ex-
tracted the predicted water loss for Central Chile and it was plotted in
our Fig. 7c. We observed that the range of slab water loss goes from
~70 km to 110 km depth, from ~160 km to 230 km depth and between
~110 km and 150 km there is no slab water loss observed. Basically our
results are consistent with van Keken et al (2011) models and based on
this the seismicity located between 70 and 120 km is probably related
with dehydration processes (e.g., Kirby et al., 1996) rather thanmechan-
ical processes.

From precise locations below the interface zone we could approxi-
mate the slab dip angle to 27° in respect to the horizontal. This same
value is obtained by other researchers (Pardo et al., 2002; Anderson
et al., 2007) from other Seismological Experiments. An important
contribution of this research is the complete lack of intraslab seismicity
below 120 km depth. In subduction zones the maximum depth of
seismic events is principally governed by temperature and pressure
(Gorbatov and Kostoglodov, 1997). So this valuable finding can be
used to better constrain thermal models for the region under study.
From International Catalog (NEIC-USGS) and from EHB Bulletin
(see cross-sections at latitudes 33.5°S and 34.5°S shown in Fig. 2) seis-
micity decreases below ~135 km depth, beneath from that depth the
seismicity becomes scattered. Additionally, at those same latitudes,
below ~100 km depth, a fringe of normal focal mechanism solutions
(in general Mw N 5.0) was identified which could be related to the
slab pull forces (see inset in Fig. 7a) and/or outer rise normal fault reac-
tivation. However from a Southern Andes Seismological Experiment be-
tween 36° and 40°S latitude (Bohm et al., 2002) and fromother regional
experiment (east–west transect at 35° and 36°S), the intraslab seismic-
ity continues up to depth of 150–200 km. Bohm et al. (2002) observed
decreasing seismicity from north to south which they explained as a
consequence of thermal structure change of the subducting oceanic
plate. In this way, south of 39°S almost there are no earthquakes occur-
ring in the young and hot oceanic lithosphere. The slab age increases to
the north so it is expected tofind deeper events at latitudes between 33°
and 35°S compared with the results found by Bohm et al. (2002) and
Anderson et al. (2007) for more southern zone. The last is not observed,
we attribute this effect in part to the complex study zone (part of the
transition subduction zone) in this work which must be affected by
the flat slab shape north of 33°S. Also the absence of seismic events
below 120 km depth is in accordance with the lack of a dehydration
mechanism available to produce this seismicity, considering slab

Image of Fig. 5


Fig. 7. a) Cross-section which shows the seismicity located in this work (red points) and the aftershocks EHB Catalog (Engdahl and Villaseñor, 2002) of Mw 8.0, March 3, 1985 Valparaiso
earthquake for a period of 10months after the principal earthquake (violet points). Downdip edge proposes located at ~47–50 km depth and the slab dip below this limit of 27°. The inset
shows the focal mechanism solutions from CMT Catalog (http://www.globalcmt.org/CMTsearch.html), notice there is a gap of seismic events withMw N 5.0. b) Number of seismic events
below the interface zone as function of depth.Most of the intraslab earthquakes located between ~60 kmand105 kmdepth. c) Predictedwater loss for central Chile extracted from Fig. 6 of
van Keken et al. (2011).

Fig. 6. Focal mechanism solutions from P-first motion using HASH code. The number near eachmechanism is the identification number (IN), see Table 2 from Appendix. There are notice-
able variations in the focal mechanism solutions. The most common solution type is the normal solution and a minor part is thrust and strike slip solutions.
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Image of Fig. 7
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Image of Fig. 6


Fig. 8.Morphology of the Nazca subducted plate obtained in thiswork. Software blockmean, surface and grdcontour fromGMT (TheGenericMapping Tools, http://gmt.soest.hawaii.edu/)
were used. Only the constrainedpart of the slab contours is shown, considering the station coverage and the seismicity density. The upper left box (taken andmodified fromArriagada et al.
(2013)) shows the study region (black box) related with Maipo Orocline. The white arrow shows convergence subduction direction.
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water loss model (van Keken et al., 2011) which predicts that between
110 km and 150 km depth there is no dehydration process in the
subducted slab.

Slab contours below seismogenic interface zone were recovered in
this work between 33° and 34.5°S (Fig. 8) from seismic events shown
in Fig. 4. At these latitudes the oceanic trench, the continental border
and the cordillera show a curvature (concave to the ocean), also a sim-
ilar shape is observed in the morphology of the Nazca plate obtained in
this work. In Central Andes, since 10–15 Ma Juan Fernández Ridge has
been subducting continuously and could be the principal cause for
MaipoOrocline (Arriagada et al., 2013).Wepropose that the subducting
plate was deformed at the trench consistently with Maipo Orocline and
this feature is still observed (below the interface zone) in the shape of
the subducted plate (see Fig. 8). Furthermore, Fig. 8 shows the new ac-
tive volcanic arc represented by Tupungatito, San Jose andMaipo volca-
noes, outcrop where the subducted slab reaches the 130 km in the
transition to low seismicity.

If dehydration embrittlement processes facilitate intraslab seismici-
ty this seismicity could be partially responsible for promoting the volca-
nism above the subducted plate. From Fig. 7, it is evident that the
volcanoes appear only in the transition to low seismicity. We
interpreted that if the dehydration process produces the intraslab seis-
micity then the water lost in a range of ~70–100 km remains on the
top of the subducted plate (e.g., Castro et al., 2010) and it is not
transported out of the plate. This water is transported down to deeper
levels where the diminishing of seismic events could evidence some
kind of physical change in the plate. The water lost below ~100 km
depth is consistent with tomographic results for a cross-section at 34°S
(Wagner et al., 2005) which allow illuminating the mantle wedge above
the subducting slab. Low Vp (P wave velocity), low Vs (S wave velocity)
and high Vp/Vs are characteristics of partial melting (e.g., Nakajima
et al., 2001; Zhang et al, 2004) or mantle wedge serpentinization
(e.g., Hyndman and Peacock, 2003; Matsubara et al., 2009). The serpen-
tine stability field is generally stable at temperatures beneath 700 °C
(Bose and Ganguly, 1995; Hacker et al., 2003). Synthetic thermal model
(at 33.5°S) manifests that the temperature in the mantle wedge zone is
higher than 700° (Marot, 2013) and serpentine is not stable at such
high temperatures.Wagner et al. (2005) foundahighVp/Vs (at 70°W) re-
lation and associated with localized pockets of melt, probably induced by
introduction of water into themantle by the subducting slab. We suggest

Image of Fig. 8
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that in the transition to low seismicity (between ~120 and 130 km) the
water from the dehydration process (transport water from 70 to
120km) is released and transportedout of the subductedplate to produce
the partial melt in mantle wedge which promotes the volcanism above.

6. Conclusions

From this work a constrained data set which describes the upper
Nazca plate boundary between 33° and 34.5°S from ~47–50 km to
120 km depth was obtained. The down dip edge proposed at
~47–50 km is consistent with the aftershock distribution of the Mw 8.0
March 3, 1985 Valparaiso earthquake and with the thrust focal mecha-
nisms (Mw N 5.0) generated in seismogenic interface zone. We suggest
as a possible interpretation that the intraslab seismicity between depths
of 70 and 120 km, could be favored and/or originated by dehydration re-
actions in the Nazca plate rather than mechanical processes. This in light
of van Keken et al. (2011) predicted water loss model for the subduction
zone of Central Chile. The abrupt seismicity finalization at 120 km depth
founded in this research could be used to better constrain thermalmodels
for the region. The noticeable similarity between the subducted plate
mapped by contours obtained in this work (beneath the interface zone)
and the Maipo Orocline reveals some strong connection between both
lithospheres. We advise that the subducted plate at the trench has been
deformed consistently with the Maipo Orocline and its deformation re-
mains and is observed below the interface zone. Also in the transition to
low seismicity (at ~120–130 km depths), we propose that the water
from the dehydration process (transport water from 70 to 120 km) is re-
leased and transported out of the subducted Nazca plate to produce the
partial melt in the mantle wedge which promotes the volcanism above.
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