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Supplementary Figure 1. Ray coverage and traveltime fit for SP1 and SP7. Ray tracing coverage of
the seismic P- and S-wave model and P- and S-wave traveltime fit for the two end-shots SP1 and SP7,
illustrating the high resolution of the lower crust and depth to Moho. Lines show calculated traveltimes and
vertical bars show observed traveltimes with length of bar corresponding to uncertainty of pick
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Supplementary Figure 2. Resolution test for the P- and S-wave velocity model. The diagonal values
of the resolution matrix were calculated to test the model reliability for depths and velocities. (a) depth
reliability (∆d=±1 and ±2 km) for the node depths of the P-wave model. (b) velocity reliability (∆V=±0.1
and ±0.2 km/s) for the node velocities of the P-wave model. (c) depth reliability (∆d=±1, ±2 km and ±3
km) for the node depths of the S-wave model. (d) velocity reliability (∆V=±0.1 and ±0.2 km/s) for the
node velocities of the S-wave model.
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Supplementary Figure 3. Seismic sections for the seven shots (P-wave). The seismic sections in-
clude the picks (dots)and the traveltimes (solid lines) calculated for the final P-wave velocity model. The
travel time is reduced by a velocity of 8.0 km/s. Locations of shot points along the profile are shown and
reciprocal traveltimes are marked by red stars.
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Supplementary Figure 3. Seismic sections for the seven shots (P-wave) (continued).
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Supplementary Figure 3. Seismic sections for the seven shots (P-wave) (continued).
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Supplementary Figure 3. Seismic sections for the seven shots (P-wave) (continued).
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Supplementary Figure 4. Seismic sections for the seven shots (S-wave). The seismic sections in-
clude the picks (dots) and the traveltimes (solid lines) calculated for the final P-wave velocity model. The
travel time is reduced by a velocity of 4.62 km/s. Locations of shot points along the profile are shown and
reciprocal traveltimes are marked by red stars.
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Supplementary Figure 4. Seismic sections for the seven shots (S-wave) (continued).
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Supplementary Figure 4. Seismic sections for the seven shots (S-wave) (continued).
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Supplementary Figure 4. Seismic sections for the seven shots (S-wave) (continued).
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Supplementary Figure 5. Ray tracing results for different seismic phases. Ray tracing results calcu-
lated by the RAYINVR program. The upper panels show the rays, and the bottom panels show the picks
(vertical bars of length corresponding to uncertainty) and the calculated times (solid lines) corresponding
to the rays shown in the upper panels.
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Supplementary Figure 5. Ray tracing results for different seismic phases (continued).
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Supplementary Figure 5. Ray tracing results for different seismic phases (continued).
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Supplementary Figure 6. Test of upper mantle velocity. The calculated arrival times of the Pn phases
with different velocities in the upper mantle. The shaded zones between the top and bottom red lines show
the arrival times between the velocity of 8.4 km/s (upper red lines) and 8.6 km/s (bottom red lines). The
dots show the picked Pn arrival times.
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Supplementary Figure 7. X-Y plots of all parameters. Relations between moho depth, uppermost
mantle Pn velocity, thickness of the lower crust, and ratio of the thicknesses of the upper-middle to mafic
lower crust.

Supplementary Table 1. Seismic station parameters for data acquisition.

No. of stations Recorder Sampling rate [ms] Geophone type

139 1C DATA-CUBE3 1.25

Spike 4.5 Hz
20 3C DATA-CUBE3 2.5

263 Texan 4

148 RAU 1C 1

23 RAU 3C 1 DSU3 (MEMS)

15



Supplementary Table 2. Shot parameters for data acquisition.

Shot points Time (UTC) No. of TNT

Number Latitude (◦) Longitude (◦) Altitude (m) y:d:h:m:s boreholes charge [kg]

SP1 58.0914 15.6291 165 2017:151:12:00:04.429 5 500

SP2 59.1123 16.9217 57 2017:151:03:05:12.976 3 360

SP3 59.9306 16.8074 91 2017:150:04:15:04.413 4 400

SP4 60.6320 16.7130 95 2017:152:12:07:04.662 11 475

SP5 61.4934 16.3262 253 2017:151:12:10:04.189 4 400

SP6 62.0237 16.4557 271 2017:150:21:10:04.710 4 400

SP7 62.7427 16.4366 322 2017:150:03:10:03.633 5 500

Supplementary Table 3. Statistical parameters of seismic P-wave modelling for different picks.

Number of picks

Phase number Total number of picks for modelling tRMS (ms) χ2

Pg1 211 197 29 0.083

Pg2 1020 1011 42 0.181

Pc2P 29 29 84 0.323

Pg3 224 223 55 0.306

Pc3P 41 41 134 0.817

Pg4 420 418 68 0.459

Pc4P 160 152 80 0.285

Pg5 120 78 64 0.420

PmP 184 184 107 0.507

Pn 169 81 131 0.776

Total 2601 2414 65 0.303

Supplementary Table 4. Statistical parameters of seismic S-wave modelling for different picks.

Number of picks

Phase number Total number of picks for modelling tRMS (ms) χ2

Sg1 70 67 107 0.517

Sg2 508 486 103 0.471

Sc2S 23 23 117 0.358

Sg3 184 183 128 0.735

Sg4 125 117 120 0.646

Sc4S 54 54 260 1.728

Sg5 4 4 74 0.324

SmS 157 156 208 1.421

Sn 25 7 143 0.779

Total 1150 1097 140 0.727
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