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The western margin of South America has experienced a long history of subduction, creating a long
continuous subduction zone. The oceanic Nazca plate subducts eastward beneath the South America
plate forming the Andean Subduction Zone, which extends for more than 7,000 km along-strike. We
present a comprehensive, finite-frequency S-wave tomography model for the Andean Subduction Zone
by combining data from more than 1,000 seismic stations deployed across South America. By inverting
for the entire subduction zone in a single model, we are able to fully contextualize previously imaged
anomalies, including the subducted Nazca slab. Our new model illuminates the structure of the slab
from ~150 km to ~1100 km depth. The geometry and amplitude of the slab anomaly varies along strike,
however the slab appears continuous into the lower mantle, where we have resolution. Beneath
northern Brazil, the Nazca slab is observed to stagnate at ~1000 km depth. This contrasts with the
imaged slab to the south, where it does not appear to stagnate.

Surrounding the slab, we image several high amplitude anomalies. The first of which, is a slow velocity
anomaly extending from near the top of the slab at the mantle transition zone to ~150 km depth beneath
the region of the Bolivian Orocline (15-18°S). This anomaly is coupled with the disappearance of the fast
velocity slab anomaly, between ~500 and 660 km depth, where the slow anomaly appears to originate.
Teleseismic P-wave tomography studies of this region observe no change in slab anomaly amplitude
(Scire et al., 2016, 2017; Portner et al., 2019). This may suggest a localized region of high Vp/Vs, which
we interpret as hydrated mantle from the dehydration of the slab in the lower mantle.

The second slow velocity anomaly is imaged beneath eastern Brazil at 22-27°S and has previously been
interpreted as the ‘Parana plume’ (e.g. VanDecar et al., 1995). In our model, this vertical slow velocity
anomaly appears directly adjacent to the subducted fast Nazca slab anomaly, where it flattens at ~1000
km depth. Previous imaging studies have hinted at such an interaction but have been limited by their
apertures. By inverting for the full structure of the Nazca slab and Andean Subduction Zone, we’re able
to delimit shallow structures from the slab itself, revealing the slow velocity anomaly to be in direct
contact with the slab. We suggest a re-interpretation of this anomaly as a focused upwelling formed at
the edge of the Nazca slab as a consequence of slab penetration and stagnation in the lower mantle.
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