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A Quaternary succession near Dwasieden (north-eastern Rügen Island) is exposed in a coastal cliff. 
The succession is intercalated between two tills and contains three distinct levels displaying numer-
ous soft-sediment deformation structures (SSDS). Level SSDS-1 shows well-defined (sharp) lower 
and upper boundaries, but the SSDS are spatially (both laterally and vertically) concentrated in only 
a few places of this level. The presence of an ice-wedge cast originating from the top of SSDS-
1 indicates that this unit was exposed to periglacial conditions before it was overrun by the Late 
Weichselian (MIS-2) ice advance that deposited the two stratigraphically younger till units above. 
Along the entire exposed section, SSDS-1 is overlain by a 15–20 cm thick gravel bed, separated 
from SSDS-1 by a sharp erosional contact. Significantly, this gravel bed does not show any sign of 
soft-sediment deformation. The directly overlying strata contain two deformed levels (SSDS-2 and 
SSDS-3) showing entirely different deformation characteristics, with regard to both their distribution 
(laterally continuous but vertically restricted to narrow zones) and deformation style. Furthermore, 
the top parts of SSDS-3 are occasionally truncated by the overlying till unit. Based on their structural 
and deformational features, these two SSDS levels are interpreted to have been deformed as a result 
of seismically-induced liquefaction; they thus are considered as seismites (cf. van Loon et al., 2018). 
The stratigraphic context and absolute age dating by optically stimulated luminescence (OSL) dat-
ing indicate that the two seismites formed shortly before the front of the Pleistocene Scandinavian 
Ice Sheet (SIS) reached the study area during the Last Glacial Maximum, thus during a stage of ice 
advance. This implies that the flexural isostatic response of the Earth’s crust as a consequence of ice 
loading during the SIS advance was accompanied by earthquakes, probably due to local re-activation 
of pre-existing faults. Thus, the faulting indicates that the crustal response to an increasing ice load 
was less gradual than hitherto commonly thought. The results of this study differ from the currently 
adhered to models which suggest that earthquake-induced liquefaction, associated with glacio-iso-
static movement of the Earth’s crust took place mainly (or even exclusively) during deglaciation 
phases. Based on our findings, we argue that the simple idea of gradual flexural loading of the crust 
during ice advance versus a more stepwise fault-accentuated rebound during deglaciation must be 
revised.
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