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1. Introduction

The supplementary material documents the complete wide-angle seismic data set, interpre-

tation, ray tracing, and travel-time fit. A large map of the region is shown in Figure 1, while

profile and instrument locations are shown in Figure 2. Large versions of the gravity and magnetic

anomaly maps are in Figures 3-4. All seismic data and models are shown in Figures 5-20. Seismic

phases constraining the crystalline crust are indicated for each data set: Px sedimentary refraction,

Pg1 upper basement refraction, Pg2 middle basement refraction, Pg3 lower basement refraction,

and Pg4 lower crustal body refraction, Pn upper mantle refraction, PCP top lower crustal body re-

flection, PGP various intra-basement reflections, and PMP Moho reflection. The velocity model is

repeated here in Figure 21.
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Figure 1: Bathymetry map with the location of the Euromargins 2003 OBS survey (lines inside box). VP: Vøring

Plateau, JM: Jan Mayen, KR: Kolbeinsey Ridge, LM: Lofoten Margin, MM: Møre Margin, MR: Mohn Ridge, NB:

Norway Basin.
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Figure 2: 200 m resolution topography and sidescan bathymetry based on 50 m resolution data from

http://www.kartverket.no ( c©Kartverket) with Euromargins 2003 OBS lines. Deep ocean bathymetry is IBCAO v.3

(Jakobsson et al., 2012). OBS positions on Profile 6 (bold, black line) are shown with yellow-filled circles, and land

stations with red-filled, inverted triangles. Unfilled symbols mark failed stations. Red line shows the proposed eastern

limit of lava (ELL?), and white lines outer volcanic highs (OH?) from Berndt et al. (2001).
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Figure 3: Free-air gravity (marine) and Bouguer gravity onshore with Euromargins 2003 OBS lines (Olesen et al.,

2010). Swedish data c©Geological Survey of Sweden. Onshore contours show gravity values of -80, -90, and -100

mGal. Offshore contours show depth values at 500 m intervals. OBS positions on Profile 6 (bold, black line) are

shown with yellow-filled circles, and land stations with red-filled, inverted triangles. White lines show magmatic

interpretation from Berndt et al. (2001); ELL?: Eastern limit lava?, OH?: Outer volcanic highs?, SDR?: Seaward

dipping reflector sequence?, TIB: Trans-Scandinavian Igneous Belt body.
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Figure 4: Regional magnetic anomalies (Olesen et al., 2007, 2010). Swedish data c©Geological Survey of Sweden.

The new RAS-03 survey is indicated by the dashed line. Bathymetric contours at 500 m intervals are shown on

top of both grids. Euromargins 2003 OBS lines are also shown, with OBS positions (yellow-filled circles) and land

stations (red-filled, inverted triangles) on Profile 6-03. White lines show magmatic interpretation from Berndt et al.

(2001); ELL?: Eastern limit lava?, OH?: Outer volcanic highs?, SDR?: Seaward dipping reflector sequence?, TIB:

Trans-Scandinavian Igneous Belt body.
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Figure 5: Data, interpretation, and ray tracing of OBS 57, Profile 6-03. A: OBS data, vertical component, offset-

dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray tracing of the velocity

model.
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Figure 6: Data, interpretation, and ray tracing of OBS 58, Profile 6-03. A: OBS data, vertical component, offset-

dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray tracing of the velocity

model.
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Figure 7: Data, interpretation, and ray tracing of OBS 61, Profile 6-03. A: OBS data, vertical component, offset-

dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray tracing of the velocity

model.
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Figure 8: Data, interpretation, and ray tracing of OBS 63, Profile 6-03. A: OBS data, vertical component, offset-

dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray tracing of the velocity

model.
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Figure 9: Data, interpretation, and ray tracing of OBS 65, Profile 6-03. A: OBS data, vertical component, offset-

dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray tracing of the velocity

model.
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Figure 10: Data, interpretation, and ray tracing of OBS 66, Profile 6-03. A: OBS data, vertical component, offset-

dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray tracing of the velocity

model.
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Figure 11: Data, interpretation, and ray tracing of OBS 67, Profile 6-03. A: OBS data, vertical component, offset-

dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray tracing of the velocity

model.
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Figure 12: Data, interpretation, and ray tracing of OBS 68, Profile 6-03. A: OBS data, vertical component, offset-

dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray tracing of the velocity

model.
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Figure 13: Data, interpretation, and ray tracing of OBS 69, Profile 6-03. A: OBS data, vertical component, offset-

dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray tracing of the velocity

model.
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Figure 14: Data, interpretation, and ray tracing of OBH 70, Profile 6-03. A: Hydrophone data, offset-dependent

scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray tracing of the velocity model.
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Figure 15: Data, interpretation, and ray tracing of OBS 71, Profile 6-03. A: OBS data, vertical component, offset-

dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray tracing of the velocity

model.

17



T
-D

/8
.0

(s
)

Distance (km)

Profile 6-03: S-6, vertical
0

1

2

3

4

5

6

7

8

9

10
160 180 200 220 240 260 280

T
-D

/8
(s

)

10

9

8

7

6

5

4

3

2

1

0

Pg1

PGP

Profile 6-03, S-6 Distance (km)

D
e
p
th

(k
m

)

0

40

35

30

25

20

15

10

5

0 50 100 150 200 250 300

NW Utrøst Ridge Lofoten SE

B

C

A

Figure 16: Data, interpretation, and ray tracing of land seismometer 6, Profile 6-03. A: Seismometer data, vertical

component, offset-dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray

tracing of the velocity model.
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Figure 17: Data, interpretation, and ray tracing of land seismometer 7, Profile 6-03. A: Seismometer data, vertical

component, offset-dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray

tracing of the velocity model.
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Figure 18: Data, interpretation, and ray tracing of land seismometer 8, Profile 6-03. A: Seismometer data, vertical

component, offset-dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray

tracing of the velocity model.
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Figure 19: Data, interpretation, and ray tracing of land seismometer 9, Profile 6-03. A: Seismometer data, vertical

component, offset-dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray

tracing of the velocity model.
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Figure 20: Data, interpretation, and ray tracing of land seismometer 11, Profile 6-03. A: Seismometer data, vertical

component, offset-dependent scaling. B: Interpretation (vertical bars) and model prediction (solid lines). C: Ray

tracing of the velocity model.
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Figure 21: Gridded crustal velocity model of Profile 6-03, showing ray coverage. The OBS/H locations are numbered

on the seafloor, and seismometers onshore. Hachures indicate the continent-ocean transition (COT). The magnetic

(red solid line) and Free-air gravity (orange solid line) tracks collected along profile are shown above. The dashed

blue line is extracted from the magnetic grid of Olesen et al. (2010).
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