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Introduction
Evidence of late- and postglacial seismicity and faulting have been claimed both in northern
Finland (Kujansuu 1964, 1972), in northern Norway (Olesen 1988, Olesen et al 1992), in
northern Sweden (Lundqvist & Lagerback 1976, Lagerback 1990, 1991) and, so far in a
smaller scale, in southern Sweden (Morner 1985, 1991 b, 1995 a,1995 b, Morner et al 1989,
Morner and Troften 1993). We are in this poster demonstrating how we are utilizing glacial
sediments in our attempts to prove that paleoseismic events have taken place in southern
Sweden and are emphasising on the use of varved clay chronology as a mean of recording
them.

The Vasterhaninge road liquefactions and clay deformations
• In the road cuts along a 8 kilometer long highway under construction, many impressive

liquefaction structures in silt and deformed varved clays are exposed.
• In some places the varved clay is totally deformed and even tilted into folded vertical

positions, i.e. the deformations post-date the deposition of these varves. In Berga there
are at least 40 varves, in Abrunna at least 30 and in Ribbylund an additional 113 varves
which are only partly affected. (Photo 1.1., 3.1. & 3.2.)

• The varved clay chronology can at this stage not be used for exact dating, a problem
which yet remains to be solved.

• Some of the liquefaction structures are eroded and covered by regressional sediments,
i.e. the liquefaction pre-dates the regression which took place some 5,000 years ago.

• The above mentioned data indicate that at least one. suggested paleoseismic event took
place at some time between year 10,700 and year 5,000 BP.

• Similar dewatering and possible liquefaction structures have been documented in
Olivelund to the south-west and in Turinge and Ryssjobrink to the west (Fig 1.).

The south-eastern Stockholm varved-clay record
• At least three deformed levels can be traced in the varved clay chronology of the area

(Fig 2.) with a time difference of about 20 years between them.
• Our cores are taken from several unconnected basins indicating that the deformations

were caused by regional processes. This, in combination with the great water depths
they were deposited in, exclude many causes other than paleoseismic events, which is
our suggestion

• Three different reasons for deformation features in clay varves caused by a seismic
event are to be expected:
1. Erosion due to slumping or strong bottom currents.
2. Deformation of the varves in situ, either on the top of the sequence or within the

record due to the material's preference to deform.
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3. Deposition of material which might be either redeposited clays or a more coarse,
flushed material.

• This method can give an exact dating up to one year near, but when the varves are
severely deformed, only a relative time, i.e. older or younger than some event, is
obtainable.

Results
The liquefaction structures:
If the liquefactions in Vasterhaninge, Olivelund and Turinge were caused by one. seismic event,
the maximum distance between the investigated localities, 40 km, would suggest a single event
of at least intensity (MCS) 7.6 (Galli & Meloni 1994), 8.4 (Galli & Ferreli 1995) or magnitude
(Ms) 6.5 (Tinsley et al 1985). If they represent the result of several seismic events, that would
indicate multiple events of at least intensity (MCS) 7.0 (Galli & Meloni 1994), 8.0 (Galli &
Ferreli 1995) each or magnitude (Ms) 5.0 (Tinsley et al 1985).

The varved clay record:
The dating, the repetition time and the areal extent of the three varve deformations have been
determined; the first (I) at -1112, the second (II) at - 1095 and the third (HI) at - 1073, i.e. a
spacing of 22 and 17 varves (years) respectively. We suggest that these deformation are dating
paleoseismic events with a reccurence time of about 20 years. The areal extent of the
deformations gives a clue of the intensity of the earthquakes which may be responsible also for
the liquefaction structures mentioned above. Complementary drillings (red dots) have been
carried out during 1996 but are yet not included in this chronology. With the knowledge
presently available it is our opinion that it was movements in the big east-west fault shown on
Fig. 1 that induced the described sedimentary deformations.

Conclusions
We suggest that the varved glacial clays in "the Swedish timescale" reflect a good record of the
seismicity during the time of deglaciation and that the Fenno-scandian Shield was subjected to a
much higher seismicity during that time than today. This seismicity must have been very
intensive - in frequency as well as in amplitude - and coincided with the period of greatest
isostatic uplift. Deformations observed in eskers, deltas and other sediments appear also to
provide a record of paleoseismic events, however, with less precise time resolution than in the
case of varve sequences.
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