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The amplitude versus offset (AVO) 
method allows to assess variations in 
physical properties of sediments such 
as porosity (void percentage filled by 
gas or fluid), bulk modulus and fluid 
density. Changes of these properties 
affect the sediment P- and S-wave 
velocities and their density. In turn, 
variations of these parameters can be 
evaluated by measuring the strength 
of the reflected seismic waves (am-
plitude) as a function of the angle of 
incidence or distance (offset) between 
seismic source and sensor. This tech-
nique is routinely used by the petro-
leum industry for reservoir characteri-
sation. In this study, we investigate its 
application to near surface studies of 
Quaternary sediments in different set-
tings encountered in Lake Geneva.

Measuring of the reflected ampli-
tudes with offset requires a specific 
geometry of the seismic acquisition 
system in order to cover a large range 
of incidence angles. We towed a 66 
channel streamer with a 2.5 m hydro-
phone spacing behind the recording 
boat. The offsets thus ranged from 
2.5 to 165 m. The seismic source 
was a mini GI 15 cu.in. air gun with 
a dominant frequency of 330 Hz. A 
dGPS controlled system was used for 
accurate navigation and to trigger air 
gun pops with distance. 

For testing purposes, we collected 
data in areas of contrasting signal 
penetration such as gas charged sedi-
ments near river deltas (Dranse and 
Rhône) and lacustrine river channels. 
An example is shown in figures 1 and 
2.

Limited data processing that pre-
serves amplitude information was 
then carried out before AVO analysis. 
Relative amplitudes depend on media 
characteristics, thus studies between 
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Figure 1 Lake Geneva and localisation of the seismic section of figure 2

Figure 2 Seismic section across the Rhone delta. Variation of the signal 
penetration is observed under the Rhone channel and its lateral levees.

Figure 3 P-waves reflection strength for water-sediment interfaces. Values are 
relative to the zero offset amplitude.
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water-sediment interfaces were done 
to classify amplitude response versus 
incidence angle. According to Ruther-
ford-Willams (1989) and Koefoed 
(1962) we expect to observe, in our 
data, sediments in the first class, such 
as sand gas, boulder clay, mud (Fig. 
3).
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