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Abstract

The last deglaciation of northern Fennoscandia was ac-
companied by an episode of widespread reverse fault-
ing associated with major (magnitude 7 or greater) 
earthquakes. The earthquakes triggered hundreds of 
landslides in glacial till, and seismically-induced soft-
sediment deformation structures, “seismites”, are com-
mon in trench exposures in the vicinity of the faults in 
northern Sweden. The episode of pronounced tectonic 
activity occurred as the ice sheet finally melted, strongly 
suggesting a causal relationship between faulting and 
deglaciation. However, such an outburst of faulting has 
not been a consistent feature of previous deglaciations, at 
least not in this part of Sweden, where the modest glacial 
erosion would allow fault scarps of a similar magnitude 

as the Pärvie, Lainio–Suijavaara and Lansjärv faults 
to be preserved, had they occurred. This indicates that 
the stress state history of the crust beneath the ice-sheet 
through the last deglaciation had a different trajectory 
than prevailed in previous glacial loading and unloading 
cycles. Deformation of sandy–silty sediments, potential-
ly caused by earthquakes, have also been encountered in 
central and southern Sweden, but are less common than 
in the north and as yet no conclusive evidence for late- or 
postglacial faulting has been found south of Västerbot-
ten County. While late- or postglacial faulting in more 
southern parts of Sweden can by no means be dismissed, 
if present, fault movements are thought to have been of 
minor magnitude as compared with the north.

Introduction

The low level of current seismicity in northernmost Swe-
den (Fig. 1) contrasts by many orders of magnitude with 
the seismic energy release that prevailed some 10 000 
years ago. While present-day tectonics is dominated by 
a smooth regional uplift due to glacio-isostatic rebound 
after depression of the crust and lithosphere during the 
last glaciation, there is widespread evidence for exten-
sive faulting and paleoseismicity in connection with the 
disappearance of the inland ice sheet. Since Kujansuu 
(1964) first announced the presence of presumed late- 
or postglacially developed fault scarps in Finnish Lap-
land, many similar features have been described from 
northern Fennoscandia (e.g. Lundqvist & Lagerbäck 
1976, Lagerbäck 1979, Olesen 1988, Kuivamäki et al. 
1998, Olesen et al. 2004).

The overall pattern of fault scarps identified in north-
ern Sweden has not changed or been supplemented sig-
nificantly since the 1970s. The Pärvie fault system and 
the Lainio–Suijavaara, Lansjärv, Burträsk and Röjnoret 
faults are still the most outstanding features. However, 
more recent mapping of Quaternary deposits has dis-
closed a few relatively short or less distinct fault scarps 
of supposed late- or postglacial age. The total length 
of the mapped fault traces in northern Sweden today 
slightly exceeds 400 km. Almost all of the faults have 
a north-north-easterly trend and the majority of the 
fault scarps downthrow to the west. The bedrock along 
the faults is generally covered by glacial deposits, but 
some natural rock exposures as well as observations in 
trenches cut across some of the fault scarps indicate 
reverse fault displacements.

The dimensions of the faults, extending up to some 
155 km along strike and with measured vertical offsets 
commonly between 5 and 10 m, suggest that individual 
fault scarps formed in a single episode accompanied by 
major earthquakes estimated to reach magnitudes of 
c. M 7–8.2 (Muir Wood 1989, 1993, Johnston 1996, 
Arvidsson 1996). The coseismic connection between the 
formation of the fault scarps and strong ground shaking 
was corroborated by paleoseismic field evidence. Ku-
jansuu (1972) reported on the occurrence of early post-
glacial landslides in the vicinity of the faults in Finnish 
Lapland, and similar landslides were subsequently found 
in adjacent parts of Sweden (e.g. Lagerbäck & Witschard 
1983). As a result of more comprehensive mapping us-
ing air photographs, the number of identified landslides 
in northern Sweden was significantly increased (e.g. 
Lagerbäck 1990) and additional slides continue to be 
disclosed in connection with further mapping of Qua-
ternary deposits in the region. An updated version of 
the presumed late- to postglacial faults and landslides in 
northern Fennoscandia is shown in Figure 2.

Inspired by the inferred relationship between land-
slides and faults in northern Sweden and adjacent parts 
of Finnish Lapland, in the early 1980s an active search 
for seismites was initiated in the Lansjärv area. The study 
revealed a great variety of soft-sediment deformation 
structures, interpreted to be seismically induced and 
formed soon after local deglaciation. The results of these 
initial investigations and the arguments for a connec-
tion with strong and prolonged ground shaking were 
summarized in Lagerbäck (1990, 1991). Since 1990, the 


