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Figure S1. Normalized hit quality plots. Black stars on 95 km depth layer are station locations.
Hit quality for a node is based on the number and azimuthal distribution of rays that sample that
node. Good hit quality is indicated by red shading while poor hit quality is indicated by blue
shading. Hit quality is strongly controlled by station distribution in uppermost depth slices with
decreasing dependence on station distribution as depth increases.
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Figure S2. Horizontal slices for checkerboard tests for every other model layer. Input for neutral
layers (0% velocity deviation) is not shown. Output for neutral layers (95, 240, 410, 605 km
depth) is shown in the left column. Resolution of velocity anomalies in neutral layers shown here
indicates that vertical smearing is occurring. Checkerboard tests show that for shallower layers,
resolution is controlled by station distribution as expected. Deeper model layers indicate that
while the input amplitude cannot be completely resolved, lateral changes in anomalous velocity
resolve with little horizontal smearing. Resolution is lost towards the edges of the model region.
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Figure S3. Cross sections through checkerboard tests. Irregular distribution of anomalies with
depth in synthetic input (left) is due to the dilation of the node spacing with depth. A) E-W
oriented cross sections through the synthetic input (left) and output (right) model. B) N-S
oriented cross sections through the synthetic input (left) and output (right) model.
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Figure S4. Horizontal depth slices from 280 to 660 km from the tomography model. Location of
the Nazca slab is constrained using a priori information as discussed in the text. Dashed lines as
in Figure 7. Stars mark locations of stations. Red triangles mark location of volcanoes. Black
dots are earthquake locations from the EHB catalog (Engdahl et. al., 1998). Labeled anomaly G
is discussed in the text.
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Figure S5. Horizontal depth slices for 95, 130, and 165 km from the tomography model without
a priori constraints on the location of the subducting slab. Geomorphic provinces (green lines)
same as in Figure 1a. Dashed lines as in Figure 7. Solid black lines are slab contours from
Slab1.0 model (Hayes et. al., 2012). Labeled anomalies (A, A’, B, C, D, and E) are discussed in
the text.



