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The supplementary material included here is organized in the following sections.
S1. Summary of past studies in this region

S2. Events used in this study

S3. ULVZ models calculated for this study

S4. Distance profiles of all data

S5. Model Comparisons
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Figure S1. Summary of past studies that have investigated our study region for ULVZ
presence. In all cases red colors indicates that the study determined likely ULVZ
presence, whereas blue colors indicate that no ULVZ was found.
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S2. Events used in this study

Table S1. Earthquakes used in this study.

Latitude, Longitude, Depth,

Event Date deg deg km Mw
1 18 MAY, 1993 19.8 122.5 214 6.1
2 7 AUG, 1993 -23.9 179.8 555 6
3 25 DEC, 1995 -6.9 129.2 150 6.2
4 28 FEB, 1996 1.7 126.1 103 6.1
5 5NOV, 1996 -31.2 180 369 5.9
6 1 DEC, 1996 -30.5 -179.7 356 6.1
7 21 MAR, 1997 -31.2 179.6 449 6.3
8 23 APR, 1997 14 144.9 101 6.2
9 3 MAY, 1997 -31.8 -179.4 108 6.6
10 4 SEP, 1997 -26.6 178.3 625 6.3
11 23 MAY, 1998 8.1 123.7 658 5.9
12 9 JUL, 1998 -30.5 -179 130 6.2
13 27 DEC, 1998 -21.6 -176.4 144 6.1
14 9 APR, 1999 -26.4 178.2 621 6.2
15 3 MAR, 2000 -7.3 128.5 142 6.4
16 10 JUL, 2000 -4.5 103.8 105 5.8
17 15 JUL, 2000 -7 128.9 218 5.9
18 16 FEB, 2001 -7.2 117.5 521 5.9
19 19 MAR, 2002 -6.5 129.9 148 6.1
20 5 MAY, 2003 0.2 127.4 124 5.9
21 25 JUL, 2004 2.4 104 582 6.8
22 5 FEB, 2005 5.3 123.3 525 6.4
23 15 OCT, 2005 25.3 123.4 183 6.2
24 15 JAN, 2006 -7.8 122.6 265 6
25 26 FEB, 2006 -23.6 -180 535 5.9
26 15 JUL, 2006 -4.5 126.2 368 5.8
27 14 NOV, 2006 -6.4 128 352 6.1
28 23 JUL, 2007 -4.5 149.9 572 5.9
29 25 SEP, 2007 -31 180 417 6.2
30 29 APR, 2008 -6.1 127.5 405 5.9
31 26 APR, 2009 -30.3 -178.6 132 6.1
32 4 OCT, 2009 6.7 123.4 620 6.4
33 24 OCT, 2009 -6.1 130.4 130 6.7
34 22 NOV, 2009 -31.6 179.5 436 6.2
35 16 MAY, 2010 0.5 124.7 123 5.8
36 17 JUN, 2010 -33.2 179.7 170 6.0
37 21 JUL, 2010 3.0 128.2 100 6.0
38 23 JUL, 2010 6.5 123.5 586 6.9
39 24 JUL, 2010 6.2 123.5 553 5.9
40 29 JUL, 2010 6.5 123.2 627 6.1
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S3. ULVZ models calculated for this study

Table S2. ULVZ models computed for SPAKS analysis.

8Vs &Vep 8p h Length Length (km Edge*
(%) (%) (%) (km) (deg)  onCMB) (deg)
-15 -5 +10 10, 15, 20, 30 15 91 10, 11.5, 13, 14.5, 16,
17.5,19
-15 -5 +10 5,10, 15, 20,30 3 182 8.5, 10, 115, 13,
145, 16, 17.5, 19
-15 -5 +10 10, 15, 20 6 364 55,7,85,10,11.5,
13,145, 16, 17.5, 19
-15 -5 +10 75,10, 15, 20, 12 728 1,25,4,55,7,85,
25 10, 11.5, 13, 14.5, 16,
17.5,19
-30 -10 +10 10, 15, 20, 30 15 91 10, 11.5, 13, 14.5, 16,
17.5,19
30 -10 +10 5,7.5,10,12.5, 3 182 8.5, 10, 115, 13,
15, 20, 30 14.5, 16, 17.5, 19
30 -10 +10 7.5,10, 15, 20, 6 364 55,7,85, 10, 11.5,
30 13,145, 16, 17.5, 19
-30 -10 +10 7.5, 10, 15 12 728 1,25,4,55,7,85,
10, 11.5, 13, 14.5, 16,
17.5,19
-45  -15  +10 10, 15, 20, 30 15 91 10, 11.5, 13, 14.5, 16,
17.5,19
-45  -15 +10 5,75, 10, 12.5, 3 182 8.5, 10, 115, 13,
15, 20, 30 14.5, 16, 17.5, 19
-45 -15 +10 5,75,10,15,20 6 364 55,7,85,10, 11.5,
13,145, 16, 17.5, 19
-45  -15  +10 5,7.5,10,15 12 728 1,25,4,55,7,85,

10, 11.5, 13, 14.5, 16,
175,19
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S4. Distance Profiles

Distance profiles are provided for each of the four study regions examined. In each figure the left hand column shows original data
(light gray traces) and stacks (black traces) in 1° epicentral distance bins. All data are radial component displacement traces aligned
and normalized to unity on the SKS arrival. Right hand column shows data stacks (black traces) overlain on PREM synthetics.
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Coral Sea Region
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South Philippine Sea Region

(a) S. Philippine Sea (1)
Data and stacks Stacks, PREM synthetics
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North Philippine Sea Region

a) N. Philippine Sea (1)

b) N. Philippine Sea (2)

¢) N. Philippine Sea (3)
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South China Sea Region

a) S. China Sea (1) b) S. China Sea (2) ¢) S. China Sea (3)
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S5. Model Comparisons

The following figures show the results of 517 ULVZ models compared by the mean of data stack CCCs (right-hand panel). The
figures are separated into twelve plots based on seismic velocity decrease and length of the ULVZ in degrees. The top labels (S#/P#)
represent the decrease in ULVZ Vs and Vp respectively. ULVZ thickness is organized along the y-axis and ULVZ Aeqge poOsition is
given along the x-axis. The top 5 models are marked with a star (red=best-fit, orange=2"", green=3", cyan=4", gray=5"). The PREM
model is in the bottom left corner of the top left box. Left-hand plot) shows the percent confidence of a Welch’s t-test when all the
models are compared to the model with the highest mean.
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Coral Sea Region
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South Philippine Sea Region
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South China Sea Region
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