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Abstract 
From 2003 to 2009 an extensive survey in a large area of the Venice Lagoon was carried out by means of acoustic techniques. The 
measurements were performed in extremely shallow water (up to 0.5 m). The acoustic data revealed the presence in the sediments of 
a complex network of buried palaeochannels and palaeosurfaces confirmed by numerous ground truth analyses carried out on the 
cores extracted in the area. In this note, a high spatial resolution sub-bottom mapping of  the central Venice lagoon is presented.
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Introduction 
The Lagoon of Venice is the result of natural processes and intense human 
activities that determined its morphological evolution. The shallowness of the 
lagoon environment (average depth of about 1m) has for long time prevented the 
use of acoustic methods in this area. However, recent studies demonstrated that 
the use of sub-bottom profilers can be very useful to describe different phases 
of the lagoon evolution ([1], [2], [3] and refs. therein). In this contribution, we 
present the results concerning ultra shallow water (<1m) acoustic survey in the 
central lagoon between the industrialised area of Marghera and the city of 
Venice. The aim of our work is to reconstruct the complex subbottom 
architecture of a very anthropized environment through a multidisciplinary 
approach using acoustic and environmental data.  
 
Methodology 
With this purpose, a high spatial resolution survey was carried out using a 
traditional 30 kHz ELAC echosounder (with vertical resolution of about 10 cm) 
together with a DGPS system. Given the complexity of the buried 
morphologies, a 50 m parallel line survey grid was carried out in south-north 
direction (fig. 1).  

 
Fig. 1. Study area and acoustic survey line grid (on the right), quasi 3D 
palaeochannels reconstruction (on the left) and cores SG33 and SG25 position. 
 
 
In correspondence with interesting acoustic discontinuities, several ground cores 
were extracted. Here, we present the results of the two cores SG25 and SG33, 
drilled inside and outside the palaeochannels, respectively.  
 
Results and discussion 
The high spatial resolution grid of the acoustic survey allowed a 3D 
reconstruction of three palaeochannels. Their meandering paths is presented in 
fig. 1, where, at the same time, the information about the palaeochannel acoustic 
signal depth is mapped.  In particular, the central palaeochannel was intersected 
by the core SG25. The SG25 stratigraphic record presents mainly clayey-silty 
sediments from -1.2 to -5.2 m and sandy sediments from -5.2 to -6.60 m from 
the mean sea level (m.s.l). The C dating taken at -5.2 m between the two facies 
allows the reconstruction of the palaeochannel shape of about 1600 ± 90 cal yrs 
BP (grey line in fig. 2). The inclined reflectors in the southern side of the 
acoustic profile correspond to the palaeochannel point bar migration. The grey 
line seems to separate two different phases: an earlier high energetic regime with 

14

sand deposition and channel migration and a later low energetic regime with a 
finer filling and apparently no migration. The two phases can be related to a 
change of the area hydrodynamics due to a climate worsening between the IV 
and VI century AD [4].  

 
Fig. 2. Buried palaeochannel intersected by the core SG25 (black vertical line). 
The thick black lines show the channel point bar migration and stratification, 
while the dashed lines indicate palaeosurfaces. The grey line corresponds to the 
channel’s shape about 1600 ± 90 cal yrs BP. 
 
 
These palaeochannels probably incided the alluvial sediments, as, in this area, 
we found  the lagoonal sediments down to about 2-3 m from m.s.l.. In particular, 
the core SG33 shows a transgressive sequence related to the expansion in 
historical age of the lagoonal margin over the mainland.  This sequence is 
underlined by an environmental succession that goes from the alluvial to the high 
salt-marsh (at -1.47m) and, eventually,  to the low salt marsh environment (at -
0.77m m.s.l.). 
This multidisciplinary approach allows for the first time a very detailed 3D 
reconstruction of palaeochannel paths and  internal structures, of their 
meandering behaviour and of the palaeosurfaces evolution related to possible 
change of the central lagoon hydrology. 
 

References 
1 - McClennen, C.E., Housley, R. A., 2006. Late-Holocene channel meander 
migration and mudflat accumulation rates, Lagoon of Venice, Italy. Journal of 
Coastal Research 22: 930-945. 
2 - Madricardo, F., Donnici, S., Buogo, S., Calicchia, P., Lezziero, A., De Carli, 
F., Boccardi, E., 2007. Palaeoenvironment reconstruction in the Lagoon of 
Venice through wide-area acoustic surveys and core sampling”, Estuarine, 
Coastal and Shelf Science 75:205-213. 
3 - Zecchin, M., Baradello, L., Brancolini, G., Donda, F. Pizzetto, F., Tosi, L., 
2008. Sequence stratigraphy based on high-resolution seismic profiles in the late 
Pleistocene and Holocene deposits of the Venice area. Marine Geology 253: 
185-198. 
4 - Veggiani, A. 1994 I deterioramenti climatici dell’Età del Ferro e dell’alto 
Medioevo. Bollettino della Società Torricelliana di Scienze e lettere, 45: 3-80.

45
Rapp. Comm. int. Mer Médit., 39, 2010

Powered by TCPDF (www.tcpdf.org)

                               1 / 1

http://www.tcpdf.org

