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Table S1. Structural attitudes (foliations, mylonitic foliations, and bedding) from the Greenville 1x2°
quadrangle (Nelson et al, 1998). Attitudes were digitized using Geologic Map Data Extractor software
(Allmendinger, 2020). The first row of column headers includes: latitude (deg, WGS84), longitude
(deg), strike (deg, right-hand-rule), dip (deg, right-hand-rule), fabric type, the thrust sheet (from Nelson
et al., 1998) that each attitude resides in, and the 7.5 minute USGS quadrangle that each attitude resides
in. “TableS1.xIsx” is uploaded separately.



Table S2. Structural attitudes (lineations) from the Greenville 1x2° quadrangle (Nelson et al, 1998).
Attitudes were digitized using Geologic Map Data Extractor software (Allmendinger, 2020). The first
row of column headers includes: latitude (deg, WGS84), longitude (deg), trend (deg), plunge (deg),
fabric type, the thrust sheet (from Nelson et al., 1998) that each attitude resides in, and the 7.5 minute
usgs quadrangle that each attitude resides in. “TableS2.xIsx” is uploaded separately.



Table S3. Receiver function Al arrivals from EarthScope SESAME and TA stations in the study area.
Table includes the largest amplitude A1 arrival per station from conversions with: at least 50 traces, 0.6
to 5.94 s arrival times, A1 amplitude errors that are less than 60% of the A1 amplitude, and phase errors
that are less than 20 degrees; following methods outlined in Schulte-Pelkum and Mahan (2014) and
Frothingham et al. (2022). The first row of column headers includes: station name, station latitude (deg,
WGS84), station longitude (deg), Al arrival time (s), A1 amplitude (H/Z), bootstrap uncertainty
maximum Al amplitude, bootstrap uncertainty A1 minimum amplitude, A1 phase (= strike + 90, in
deg), bootstrap uncertainty maximum phase, bootstrap uncertainty minimum phase, prominence,
maximum azimuthal gap (deg), number of traces, and approximate Al depth (km; = {A1 arrival time} x
{8.47 km/s}). “TableS3.xlsx” is uploaded separately.
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Figure S1. Structural analysis in the Greenville 1x2° quadrangle (Nelson et al, 1998). Map shows
digitized foliations (black bars) and thrust sheets (colored polygons) from the Greenville 1x2°
quadrangle (Nelson et al, 1998) as well as A1 arrival strikes (colored bars; from Fig. 1). Equal-area
lower hemisphere stereonets plot digitized foliations and the best fit foliation per thrust sheet using
Orient 3 software (Vollmer, 2015). Attitudes were digitized using Geologic Map Data Extractor
software (Allmendinger, 2020).
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Figure S2. A1 phase and A1 strike errors. For each seismic station, the largest A1 arrival (blue to purple
to pink bar) is oriented by strike, colored by depth, and sized by amplitude. Orange bar points towards
A1 phase azimuth, which is the backazimuth of the peak positive polarity conversion (phase in Table
S3). Phase (orange bar) does not necessarily point in the downdip or updip direction: such a distinction
requires additional information (e.g., Schulte-Pelkum et al., 2020a). In our research, focusing on the
southern BRP and the SESAME D-line, the orange phase bar generally points updip based on the
assumption that the conversion occurs across a contrast (subhorizontal AD) between an overlying ~E
dipping anisotropic foliation and underlying less anisotropic basement. Thin black lines are oriented in
the maximum and minimum strike directions (perpendicular to phmax and phmin in Table S3), based on
bootstrap error 95% confidence bounds. Tectonic provinces (Hatcher et al., 2007a) include Interior
Plains-Appalachian Plateau (IPAP), Valley and Ridge (V&R), Blue Ridge (BR), Inner Piedmont (IP),
Carolina Terrane (CT), and Coastal Plain (CP). BRP=BR+IP+CT. Faults include the Blue Ridge thrust
(BRt), Brevard fault zone (Bf), and Central Piedmont suture (CPs). D22 to D02 mark cross section in
Fig. 2. Figure is adapted from Fig. 1.
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Figure S3. Al trace profile for SESAME D-line and W35 stations, plotting A1 amplitudes (green) and
bootstrap error 95% confidence bounds (black). AD has prominent arrivals near 1 s. Refer to Fig. 1 for
profile location. Modified from Fig. 2b.
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Figure. S4. (a) Radial component unsmoothed common conversion point (CCP) stack for SESAME W-
line stations, including stations from the coastal plain. Refer to Fig. 1 for profile location. Plot shows
conversions from all azimuths. Stations in the coastal plain (W23N to WO01) show sediment
reverberations that are absent at stations in the Valley and Ridge and Blue Ridge-Piedmont. (b) Radial
component unsmoothed CCP stack for SESAME W-line stations (excluding stations from the coastal
plain). Plot shows raypaths from western backazimuths only (excludes eastern backazimuths). (¢) Same
as (b), but shows raypaths from eastern backazimuths only (excludes western backazimuths). AD has
prominent arrivals between 5-10 km in: (b) with positive (red) polarity from western backazimuths and
(c) with negative (blue) polarity from eastern backazimuths. (d) A1 trace profile for SESAME W-line
stations (excluding stations from the coastal plain) plots A1 amplitudes (green) and bootstrap error 95%
confidence bounds (black). Adapted from Fig. 2.
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Figure S5. SESAME station D02 receiver functions and first harmonic solutions. (a) Radial component
receiver function, corrected for slowness and binned by backazimuth (number of events per bin on the
right). Each receiver function is corrected to vertical incidence in time and to a common incidence angle
in amplitude before binning. Ro (green and yellow) is average over azimuthal bins. (b) As in (b), but
transverse component. (c) Radial component receiver functions after subtracting Ro. (d) Transverse
component receiver functions shifted in backazimuth by 90° to match R-Ro. (e) Traces in (c) and (d)
binned together; this is the input for the azimuthal harmonic decomposition. First harmonic solution
amplitude (A1, blue line) with bootstrap error 95% confidence bounds (green lines) from a moving
window harmonic decomposition of the signal in (e) calculated as in Schulte-Pelkum and Mahan (2014).
Additional information for the largest A1l arrival is in Table S3. A worked example for station D02,
from data in Table S3, is as follows. Largest A1 arrival occurs at 0.71 s (6.01 km), see blue line
amplitude peak in the top of (e). Phase (positive polarity amplitude arrival) is -78.1° (281.9°
backazimuth in panel e). Strike (undirected +/- 180°) is 11.9° and 191.9° backazimuth (Phase +/- 90°).
Strike is approximately located at polarity flips (red to blue) in panel (e). Other station examples can be
worked via subsequent figures and accompanying data in Table S3.
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Figure S6. As in Fig. S5, but for SESAME station D03.
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Figure S7. As in Fig. S5, but for SESAME station D04.
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Figure S8. As in Fig. S5, but for SESAME station DO0S.
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Figure S9. As in Fig. S5, but for SESAME station D06
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Figure S10. As in Fig. S5, but for SESAME station D07.
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Figure S11. As in Fig. S5, but for SESAME station D08.



Figure S12. As in Fig. S5, but for SESAME station D09.
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Figure S13. As in Fig. S5, but for SESAME station D10.
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Figure S14. As in Fig. S5, but for SESAME station D11.
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Figure S15. As in Fig. S5, but for SESAME station D12.
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Figure S16. As in Fig. S5, but for SESAME station D13.
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Figure S17. As in Fig. S5, but for SESAME station D14.
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Figure S18. As in Fig. S5, but for SESAME station D15.
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Figure S19. As in Fig. S5, but for SESAME station D17.
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Figure S20. As in Fig. S5, but for SESAME station D18.
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Figure S21. As in Fig. S5, but for SESAME station D19.
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Figure S22. As in Fig. S5, but for SESAME station D20.
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Figure S23. As in Fig. S5, but for SESAME station D21.
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Figure S24. As in Fig. S5, but for SESAME station D22.
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Figure S25. As in Fig. S5, but for SESAME station W24.
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Figure S26. As in Fig. S5, but for SESAME station W26.
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Figure S27. As in Fig. S5, but for SESAME station W27.
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Figure S28. As in Fig. S5, but for SESAME station W28.
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Figure S29. As in Fig. S5, but for SESAME station W29.
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Figure S30. As in Fig. S5, but for SESAME station W30.
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Figure S32. As in Fig. S5, but for SESAME station W315.
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Figure S34. As in Fig. S5, but for SESAME station W33.
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Figure S35. As in Fig. S5, but for SESAME station W34.
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