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INTRODUCTION 

Within the framework of the geological mapping 
of the Venice area (CARG Project: Map Sheet 128 
“Venezia” and Map Sheet 148-149 “Chioggia-
Malamocco”) a very high resolution seismic survey 
(VHRS) was carried out to correlate data from 
hundreds of cores with the main aim to map the 
depth of the Late Pleistocene and Holocene 
unconformity (Brancolini et al., 2005; Rizzetto et 
al., 2005; Tosi et al., 2006a,b). Due to logistic and 
technical limits, the acquisition of seismic survey in 
the Venice Lagoon, was restricted to the channels 
with more of 5 m water depth, most of them 
artificial or dredged. 

A new survey, with the aim to extend the VHRS 
surveys to the shallow water, such as the tidal 
flats, is in progress within the Co.Ri.La. Project 
framework (3.16 Subproject). The Co.Ri.La 3.16 
Subproject is based on an acquisition system 
installed on a boat with a very shallow draught. 
The new survey will allow the detection and 
mapping of many interesting geological-
geomorphologic structures, i.e. paleoriver beds, 
ancient lagoon channels and shoreline ridges, that 
are like-outcropping, and that have been only 
partially recognized in the previous surveys.  

MATERIALS AND METHODS 

The quality of the high resolution seismic 
surveys in shallow water (less than 3 m) largely 
depends on the instrument specifications, the 
survey parameters and the boat characteristics. A 
seismic source should generate high frequencies, 
wide band and high repeatability pulses.  

The acquisition system we adopted for the 
shallow water survey consists of an 
electromagnetic transducer UWAK 05 and a power 
unit PULSAR 2002. The output power can vary 
between 150 and 450 Joule/shot and the 
frequency range is between 300 and 9000 Hz. The 
transducer is mounted on a sledge with two floats 
and it is maintained at a constant depth of about 

50 cm. The expected resolution for the UWAK05 is 
about 10 cm and the penetration may reach 40 m 
below sea floor.  

Single channel streamer, with different 
hydrophone arrays have been adopted depending 
on water depth. In very shallow water (less than 
1m) a single hydrophone has been used. 

The test of the different configuration system 
shown that the response of the relatively long 
streamers is much better than single hydrophone 
in water deeper than 5m, (Fig. 1). 

Appropriated acquisition geometries was 
choose in order to get a drastic attenuation of the 
multiple reflections and, in general, to improve the 
signal to noise ratio. 

A test with multichannel system was also 
carried both in the lagoon and in the open sea 
area close to Chioggia. The energy source was 
the same Boomer that has been used for the 
single channel surveys. The acquisition was 
carried by utilising 6 channel, 2 m group interval 
streamers, on loan from IFREMER. Offshore 
Chioggia, a single cable was successfully used to 
record a line from the coast out to the beach rocks, 
while in the lagoon; the feasibility of a 3D-
acquisition technique was tested by the use of 
multicable in narrow channels. 

PRELIMINARY RESULTS OF THE VHRS 
SURVEYS 

Preliminary results are focused on the 
detection of the three main seismic units that 
characterize the last eustatic cycle in the north 
Adriatic: the upper Pleistocene Low Stand System 
Tract (LST), the Holocene Transgressive System 
Tract (TST) and the Holocene High Stand System 
Tract (HST). Moreover, some figures of the main 
target, i.e. the shallow geological-gemorphological 
features, such as filled paleo-river beds and 
lagoon channels, ancient littoral ridges are 
reported.  

An example of a single channel seismic section 
acquired close the Malamocco area (south lagoon) 
is reported in Fig. 2. Two sequences have been 
identified inside the investigated deposits. The two 
sequences are separated by an evident 
unconformity and shows some peculiar 
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characteristics: the lower sequence is mostly sub-
horizontal, with high continuity and low amplitude 
reflections, while the upper one is formed by 
continuous high amplitude divergent clinoforms, 
onlapping on the lower unconformity. The upper 
sequence is often cut by a channel levee system.  

In Fig. 3 an example of a multichannel seismic 
section in the marine area off Chioggia is reported. 
The Holocene in the open sea area, in front of the 
Venice Lagoon, is characterized by sedimentary 
fans downlapping on the Pleistocene sequence 
boundary. The thickness of the marine sediments 
rapidly decreases and, a few kilometres from the 
coast, the Holocene is very thin (less than 15 cm) 
or even absent. In front of the fan, the outcrop of 
the Peistocene at the sea floor often coincides with 
a cemented formation, named “beach rocks” or 
“Tegnue”. The pull-up in the Pleistocene 
unconformity underlying the beach rocks, testifies 
to the presence of a positive velocity anomaly, that 
could be a consequence of the high degree of 
cementation of the formation. The Pleistocene 
unconformities belong to the continental sequence 
and are widespread in the marine area. There are 
no evident stratigraphic attributes for these 
unconformities. As a working hypothesis we 
consider them as the product of important 
interstadial climatic changes during the Late 
Pleistocene. 

Results of a test of multichannel seismic 
acquisition in a shallow channel of the southern 
Venice Lagoon, reported in Fig. 4 and Fig. 5, 
demonstrate the lateral variability that can be seen 
within a cross-line distance of 100 metres. 
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Figure 1 - Comparison between a 60 cm streamer 

(upper figure) and a single hydrophone (lower figure) 
for sea floor deeper than 5 m. 
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Figure 2 - Example of a single channel seismic section in the south Venice Lagoon (Malamocco area). 
 
 

 
 
Figure 3 - Example of a multichannel seismic section in the marine area off Chioggia. 
 

 

 
 
Figure 4 - The position of the 3D multi-channel seismic 

survey and an enlargement showing the lines 
displayed in Fig. 5. 
 

 

 
 
Figure 5 - Multichannel stack sections of four parallel 

lines from the enlargement in upper showing the 
differences in the cross-line direction. 
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