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Figure 8. Isodepth contours of the subducted Nazca plate beneath the South America plate in the CET using
a spline interpolation of the data relocated with the JHD method and error ellipses < 20km.

Figure 9. A three-dimensional view of the subducted Nazca plate between 5°N and 2°S.
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GEOMETRIC MODEL OF THE NAZCA PLATE SUBDUCTION IN SOUTHWEST COLOMBIA

changes in focal mechanisms. This situation
can be explained with two hypothesis: (1)
The calculated ages are the result of bias
in the velocities or dip angles estimated in
the present study and (2) the presence of
the Malpelo and Carnegie Ridges generate
differentials blockages with respect to the
Colombo-Ecuatorian Pacific Basin, causing
changes in the velocities of convergence in
these regions.

The second hypothesis agrees with the
measured vectors of convergence determined
by GPS (Trenkamp et al., 2002) that show
a change in the north component of the
convergence velocities from south to north
of the CET.

Other authors such as Taboada et al., (2000)
propose an overlap zone of the Caribbean
and Nazca plates located between 5,2°N y
7°N in Colombia. This model would explain
the pronounced curve that appears in the
isodepth contours in the Cali A segment
between 3.5°N-5°N (Figure 7a). Gutscher
et al., (1999) interpret the seismic gap at
intermediate depths to the north of Ecuador
between 0°N and 1°S to the subduction of
the Carnegie Ridge and the changes in the
dip angle in the Transition zones as tearing
of the Nazca plate.

CONCLUSIONS

Thebody waveforminversionof15telesismic
events and the relocation of 250 hypocenters
detected during more than 30 years, allowed
an approach to the problem or determination
of the geometry of the Wadati-Benioff Zone,
with a boundary in isodepth contours in the
Colombia-Ecuador Trench.

The CET was constrained by means of
Euler poles to two segments with different
concavity: the first one is concave towards
the Pacific Ocean located between 5°N and
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3.5°N and the other one is concave towards
the continent between 3.5°N and 2°S. Two
hypocentral sections for each segment were
considered.

The subduction process of the Nazca
plate beneath the South America plate is
constrained from the seismicity distribution
within the CET. Three different subduction
configurations were observed: The first in
the Cali A segment, with maximum depth
of 290km to 300km up to a distance of
300km from the trench and a dip angle that
changes of 17° to 45° to a depth of 100 km.
The second in the Popayan B and Narifio C
segments with maximum depth from 130 km
to 150 km up to a distance of 280km from
the trench and an approximately constant
dip of 30°. The third in the Quito D segment,
with a maximum depth of 200km to 220km
up to a distance of 430km from the trench
and a dip angle that change from 9° to 50° to
a depth of 80km.

The maximum depth of the seismicity of
the subducted slab in the CET shows two
regions of increases: the first one, from 4,5°N
to 5°N, and the second one, from 2°S to 1°S.
It is suggested that the presence of Malpelo
and Carnegie Ridges generated a differential
blockage with respect to the Colombia-
Ecuatorian Pacific Basin.
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