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Introduction 
The file contains figures that show additional examples of recorded seismic refraction data and the identified crustal/mantle arrivals. To support the resulting velocity model, we provide a couple of examples of travel time residuals. In addition, derivative weighted sum, as well as checkerboard tests are provided to test the resolution power of the velocity model. Finally, we provide tests that examine uncertainties in velocity model and Moho depth
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Figure S1 - Examples of data recorded on Ocean Bottom Seismometer (OBS), hydrophone component, at ±100 source-receive offsets and the corresponding bathymetry profile. In panels A and B, we show the recorded signal on OBS 40 and its location on the seafloor, respectively. In panels C and D, the recorded signal and position of the instrument on the seafloor is shown for the OBS 37. The crustal (Pg) and mantle (Pn) refraction events are shown in red and magenta, respectively; the reflection mantle arrival (PmP) is shown in yellow. The data shown in the panel were normalized using equal maximum amplitude scaling. The locations of the OBS along the seismic refraction line is shown in Figure 1B. 
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Figure S2 - The same content as presented in Figure 4 is shown, but for the OBS instrument #50. 









[image: ]Figure S3 - The same content as presented in Figure 4 is shown, but for the OBS instrument #45. 





[image: ]

Figure S4 – A. Travel time residuals for OBS 35; B. Comparison between picked and calculated travel times of Pg (red), PmP (green), and Pn (blue) arrivals; C. Rays traced through the final velocity model (Figure 5B) in the vicinity of the OBS 35. The color code of the rays is the same as in panel B. 









[image: ]

Figure S5 – The same panels as shown in S4, here for OBS 45.
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Figure S6 - Derivative weighted sum as a measure of ray distribution per inversion cell. The values do not represent an absolute value. 
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Figure S7 – Checkerboard tests were conducted to examine the size of the anomalies that can be recovered by the tomography approach used in this study. The checkerboard models are obtained by adding 2-D sinusoidal velocity perturbation with maximum amplitudes ±5% of the background velocity represented by the initial velocity model (Figure 5A). The horizontal and vertical wavelength of the perturbation is 20 km by 4 km in panel A., and 40 km by 8 km in panel C, respectively. The recovered models using the same approach employed for inverting Pg, and PmP when building the final velocity model, are shown in panels B and D. The test shows that we can recover anomalies 40 km by 10 km, whereas the size of the anomalies 20 km by 4 km can be only partially recovered. 

[image: ]
Figure S8 – Velocity uncertainty test represented by the velocity difference between models obtained by employing a range of starting velocity values (±5% of the initial velocity model shown in Figure 5A). The final, minimum and maximum velocity models used to calculate the difference were produced following the same approach for obtaining the final velocity model (Figure 5B). The white transparent zone indicates the region outside of the ray coverage. The uncertainty for Moho depth is done separately, and the results are shown in Figure S9.

[image: ]
Figure S9 – Moho depth uncertainty test together with resolution test for ±5% oval-shaped anomalies sitting above the Moho (shown in black ellipses). First, to examine uncertainty in crustal thickness, we introduce the sinusoidal shape of the Moho discontinuity (dashed yellow dashed) to the initial model shown in Figure 5A. The amplitude of the sinusoidal perturbation varies for ±1km, with half-wavelength of ~50 km. The target model was used to conduct forward modeling and obtain travel times of the target Pg and PmP arrivals. The recovered Moho (solid yellow line) was obtained by conducting inversion using the same strategy as described in the main text and starting velocity model with the Moho placed at constant depth of 10 km below sea surface (yellow dotted line). The tests show that for the deeper portions of the sinusoid (amplitudes up to + 1km), we were able to recover the Moho depth within less than 100 m. In contrast, for the shallower parts of the sinusoid (amplitudes -1 km), the difference between targeted and recovered Moho is up to 1 km. This result is observed along the entire profile, independently of the presence of oval-shaped anomalies placed in the lower crust. The resolution tests examining oval-shaped anomalies (20 km wide and 2 km thick) placed ~ 1 km above Moho show that while we can detect the presence of the bodies in along profile direction (especially the lower velocity anomaly), we cannot resolve their thickness. 
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