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Overview

Quick clays are glaciomarine clay deposits from the last ice 
age, which are now at the surface due to the post-glacial 
uplift. During the deposition, positively charged Na ions 
( from salt crystals) were incorporated between the 
individual clay layers, which is what creates a stable 
connection between the negatively charged clay particles. 
The marine clays lie on a 2m thick coarse grained layer, 
through which fresh water is regularly transported. This 
water leaches the salt crystals out of the marine clays to 
such an extent that even slight stress or a slight increase in 
pore fluid pressure is sufficient to liquefy the layer. This 
results in a landslide. The coarse grained layer is also an 
ideal sliding surface, which makes the landslides even 
larger.


Quick Clay landlides regularly lead to terrible disasters in 
Scandinavia and North America, both for people and 
infrastructure. Nevertheless, many geophysical properties of 
the Quick Clay and its surrounding layers are still unknown. 
In autumn 2020 the Student Geoscientific Society Berlin & 
Potsdam (SGS), Germany, and the Student Chapter of 
Uppsala University (UU), Sweden, organized a joint SEG 
Field Camp in western Sweden to clarify these questions. 
For this purpose we combined 5 different geophysical 
methods to create a very accurate picture of the 
underground on the field site. In this way we were able to 
advance the research of Quick Clay landslides and thus the 
future risk assessment. On the other hand, we were able to 
provide 25 international students with many soft and hard 
skills, such as financial planning, leadership or HSSE, which 
are not taught in the normal curriculum of earth sciences. 

Quick Clays and landslides

Methods
A single method often has little validity. Therefore we have 
chosen a combination of a 9C seismic survey, ERT and 
gravimetry to visualize the subsurface and determine the 
properties of each layer. Furthermore, Geomagnetic was 
chosen because coarse grained was considered to be more 
magnetic. Additionally we used a state of the art tTEM to 
map the area on a large scale
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In the course of the geoscientific merit we were able to 
determine the structure of the subsoil in the study area 
very precisely with a combination of 5 methods, where 
ERT and gravimetry laid the foundation. With the help of 
seismics we determined the seismic velocities of each 
individual layer. Magnetics gave us very good results 
about the propagation of the coarse grained layer. In 
addition we have confirmed the tTEM as a very good 
method to map large scale leached and unleached Quick 
Clays. The educational merit was also achieved. We were 
able to provide 25 students with hard and soft skills in the 
geosciences and through social media activity we 
additionally created an enormous outreach for the 
awareness of landslides. 

Outcomes

Conclusions Acknowledgements 

Survey Area

Using gravimetry we were able to map the bedrock (a). It is exposed at both ends of the line, resulting in a 
bowl shaped basin in the middle, where all sediments including coarse grained layer and quick clay must 
have been deposited. Using the tTEM (b) we were able to map the Quick Clay both unleached and leached, 
thus mapping areas of increased landslide risk. Magnetics inside and outside an old landslide scar (orange 
line) were made (c). The higher magnetic values can be seen well within the scar. These higher values are 
the coarse grained layer exposed on the surface. With the help of seismic we could detect four layers (d) in 
the bowl shaped basin (a). We could see the bedrock in 25m of depth (e), above it 10m of marine clay - 
probably unleached - and above it the 2m thick coarse grained layer, which is not always easy to detect by 
seismic methods. Above it are 5m of marine clay, potentially already leached and another 7m of potsoil on 
top. With the help of ERT we could also detect the bedrock in a depth of ~25-30m. 
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Our Field Camp was generously supported 
financially by the SEG and the Field Camp 
Committee. Many thanks for that! Without 
this help our project would never have 
been possible. We would also like to thank 
the University of Uppsala for providing the 
equipment, especially Prof. Malehmir and 
the field teachers from his team. 

We made friends for life at the field camp 
and were able to learn how to plan and 
lead such a large project while still being 
students. The last year was an experience 
we never want to miss in our lives. 
Therefore we are very grateful!

Our study site is located in the west of sweden next to the 
Göta river, to the north is a landslide scar from 1975. The 
map shows the locations for the geophysical surveys  and 
lines presented in the outcomes. The tTEM line is located 
outside the map to

more to the south. 

In addition to these example lines and surveys, however, 
many more 

measurements were 

made, which can be 

seen in our report.

Map of the study 

area in Sweden.


