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A simplifi ed point-scatter-
ing migration method is applied 
to shear-wave observations 
from GSN, BDSN, and TRInet 
stations for deep South Ameri-
can earthquakes. The S waves 
traverse the lowermost mantle 
beneath the Cocos Plate. Migra-
tion allows image development 
with few a priori assumptions 
about the structure, in contrast to 
forward modeling waveforms. 
In this preliminary application 
to deep mantle structure, we 
migrate subsets of data from 
individual events that sample 
very localized areas. This allows 
a detailed mapping of apparent 
refl ector depth across the local-
ized study area to be obtained. 
It should be recognized that use 
of a homogeneous background 

model and very localized data sampling can lead to artifi -
cial topography in the image, but signifi cant detail may also 
be revealed. The image of the D” refl ector that is recovered 
indicates the presence of a southward increase in depth, rather 
abruptly at around 5°N. There is clear evidence for an addi-
tional reversed-polarity arrival in the northern region, but the 
migration used here cannot resolve robustly where this energy 
comes from. It may be from a deeper velocity decrease or, as 
appears more likely, from out-of-plane scattering.

Maps indicating the depth of a refl ector at the top of D” giving rise to positive (left) and negative (right) 
arrivals in the waveforms.  The migration procedure used seeks very fi ne-scale resolution of the refl ector 
depth, under the assumption of a homogeneous background model.  The apparent topography of the 
boundary will tradeoff with volumetric velocity heterogeneity within the D” layer.  The positive refl ector 
appears to deepen by about 100 km on average in the southern portion of the study area.  The northern 
portion of the study area has evidence for a negative refl ector about 100 km below the positive refl ector.

A smoothed 3D image of the two refl ectors imaged in this study.  The images are 
formed from piecing together local refl ector images from stacks of small numbers 
of observations, so some of the undulations may be exaggerated.  However, the 
main features of southward deepening of the shallower refl ector at the top of D” 
and the presence of some form of scatter of negative arrivals in the northern region 
are resolved.
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