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Lacustrine subaqueous slope 
failure processes have frequently 
been described based on seismic-, 
side-scan sonar- and core data. This 
study aims to quantitatively assess 
the threshold parameters for subaque-
ous slope stability in perialpine Lake 
Lucerne (Central Switzerland). The 
approach is based on (i) a systematic 
and quantitative description of geom-
etry and sediment thickness of failed 
and adjacent undisturbed slopes im-
aged with high-resolution 3.5 kHz 
seismic data and on (ii) measuring the 
mechanical properties of slope-cover-
ing sediments sampled from gravity 
short-cores.

Lake Lucerne occupies glacigenic 
troughs situated at the northern alpine 
front in Central Switzerland. Similar 
to fjords and other fjord-type lakes, 
the seven subbasins are characterized 
by peculiar steep lateral slopes with 
sharp lower slope breaks towards 
intermediate flat basin plains. An up 
to 7 m-thick, mostly Holocene drape 

covers the subaqueous slopes with 
inclination angles less than 20°. 

A Mw ~ 6.2 earthquake in 1601 
A.D. triggered several translational 
slides on the sediment-covered slopes 
in Lake Lucerne, as indicated by 
numerous slide scars and by coeval 
mass flows and megaturbidite depos-
its in the basin plains (Schnellmann 
et al. 2002). Slide scars related to 
this seismic event were mapped and 
pre-failure morphology was recon-
structed. The systematic comparison 
of the morphometrical characteristics 
of failed slopes and adjacent stable 
slopes reveals critical parameters for 
slope stability under seismic loading 
conditions.

Preliminary results show that 
slope failures occur on slopes with 
convex upward curvature and maxi-
mum inclination of more than 12°. 
Slopes with a thin sediment drape 
are relatively stable, whereas thicker 
drapes are more susceptible to sliding, 
suggesting decreasing stability with 

increasing sediment thickness.
To quantify threshold conditions, 

pilot mechanical property measure-
ments were conducted on grav-
ity short-cores taken within failed 
localities. The evaluation of sediment 
resisting forces (i.e. shear strength) 
combined with the critical morpho-
metrical slope characteristics ob-
tained from seismic data analyses will 
reveal critical parameters responsible 
for lateral slope instabilities in Lake 
Lucerne. Furthermore it will yield the 
means to understand and identify sites 
of potential future slope instabilities 
in perialpine lakes of central Swit-
zerland.
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