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Deep seismic sounding measurements were performed in the continent-ocean tran-
sition zone of the northern Svalbard during expeditions in 1985 and 1999. Profile
AWI-99200 (Czuba et al. subm.) is 430 km long and runs from the Molloy Deep in
the vicinity of an active spreading axis in the Northern Atlantic to Nordaustlandet in
north-eastern Svalbard. The data from this profile and from additional crossing profiles
(Czuba et al. 1999; Ritzmann & Jokat 2003) were used to model seismic crustal struc-
ture of the study area. 2-D trial and error (Seis83 software (Červený & Pšeňcík 1983)
and 2.5-D (Jive3d software (Hobro et al. 2003)) tomographic inversion methods were
used. Seismic energy (airgun and TNT shots) was recorded by land (onshore) seis-
mic stations and ocean bottom seismometers (OBS) and hydrophone systems (OBH).
Good quality refracted and reflected P waves were recorded along the profiles provid-
ing an excellent data base for a detailed seismic modelling along the profile tracks.
Clear seismic records from airgun shots were obtained up to distances of 200 km at
land stations and 50 km at OBSs. TNT explosions were recorded even up to distances
of 300 km. A minimum depth of about 6 km of the Moho discontinuity was found
east of the Molloy Deep. Here, the upper mantle exhibits P-wave velocity of about
7.9 km/s, and the crustal thickness does not exceed 4 km. The continent–ocean tran-
sition zone to the east is characterised by a complex seismic structure. The zone is
covered by deep sedimentary basins which pinches out northwards. The continental
crust, characterised by the P-wave velocities in the range of 5-7 km/s, is narrowing
northward. The Moho interface dips down to 28 km beneath the continental crust. The
P-wave velocity below the Moho discontinuity increases there up to 8.15 km/s. Ad-



ditionally, along the 99200 profile, two reflectors in the lower lithosphere were found
at depths of 14–42 and 40–50 km dipping eastward, with P-wave velocity contrasts of
about 0.2 km/s. The evolution of the region appears to be within a shear-rift tectonic
setting. The uplifted Moho boundary close to the Molloy Deep can be interpreted as a
south-western end of the Molloy Ridge.
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