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1. INTRODUCTION

The INGV seismic network ensures reliable and continuous monitoring of the 

Italian territory. However, the peculiarity of the Italian peninsula, characterised 

The system is composed by four elements:
 1.  The submarine module where seismometer, DPG or Hydrophone, and absolute 

pressure gauge are installed together with the electronic needed for data acquisition 
and transfer; 

 2. The mooring system with an Electro-Mechanical cable that links up the surface buoy 
to the submarine station, permitting to transfer power and data.

 3. The surface buoy where the communication systems, the power systems, the meteo 
station and the control system find place;

 4. The land station where data coming from the sea station are integrated with data 
coming from INGV land-based network.

3. THE SUBMARINE MODULE

The submarine module, depth rated up to 4000m, is constitued by:
 • The cable termination: it is the hooking system between the EM cable and the 

mechanical framework. The last part of the EM cable  is held vertically by a series of 
floating buoys;

 • The mechanical framework: it will be carried out in aluminum alloy or, better, in 
titanium. The electronic canister, the DPG or the Hydrophone, the absolute pressure 
sensor and the mechanical ballast releaser are located inside it; 

 • The ballast, constituted by iron profiles;
 • The deployment arm, used to automatically drop into sediments the seismic sensor; 
Every electronic system is doubled to ensure a long operating period.

4. THE MOORING SYSTEM

The mooring system is divided into two sections: an Electro-Mechanical 
cable up to the stopper buoy and an EM tether cable up to the surface buoy. 
The EM cable joins the submarine module with a stopper buoy located at 
about 150 meters of depth; in its core, a redundant system of  twisted pairs 
ensures the data and the power transfer.
The stopper buoy is equipped with a ROV operated connector that allows a 
rapid connection or disconnection of  the system composed by the tether EM 
cable and the surface buoy.
A series of floating devices and weights will ensure a right shaping of the 
tether cable.
A fiber Bragg grating strain sensors system will monitor the stress along the 
tether cable.

5. THE COMMUNICATION SYSTEM

The communication system installed on the surface buoy, will be different depending on 
the distance of the station from the coast:
• In the range of 30 NM, wide-band radio modem will be used with omni-directional 

antenna on the buoy and directive antenna on-shore; 
• Far from the coast more than 30 NM, a satellite communication system will be used. As 

research goal, we will study low power systems to solve the pointing problem of the 
antenna installed on the buoy. The aim is to reach a stable link with a 64 kbps band.

6. DEPLOYMENT SEQUENCE OF THE SEISMOMETER
 
One of the innovative systems of this project is the complete automation of the deployment 
sequence. First of all, the submarine module reachs the seabed. When the connection 
between the mobile control center on the ship and the submarine module is checked,  the 
deployment sequence of the seismometer starts. By the acoustic communication installed 
in the “RED” buoy of the deployment arm, the release A1 is switched  on  and the arm is free 
to go down (Fig. 2). When the arm reachs a sub horizontal position, the release A2 is 
automatically activated and the seismic sensor falls down for coupling to the marine 
sediments (step 2). Deprived  of the weight of the seismometer, the arm comes back in a 
sub-vertical position thanks to the buoyancy provided by the “RED” buoy (step 3). In  the 
last step of the sequence, the arm rises to the surface after the activation of the release A3.
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BLOCK DIAGRAM OF THE STATION

Fig. 2: Seismometer deployment sequence. A1, A2, A3 are mechanical releasers.

Fig. 1: SN1, the first European real 
time cabled geophysical abservatory, 
installed 20 Km far from Catania 
(Sicily - ITALY)
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2. SYSTEM ARCHITECTURE
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Fig. 3: The Real Time Seismo-acoustic Submarine Station and the mooring system  
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by an intense offshore geodynamic and 

seismic activity, requires the extension of 

the seismic monitoring to the sea.

The aim of this project is:

 • to identify bottlenecks related to the 
construction, installation and use of 
underwater seismic station;

 • to define the most appropriate and 
low-cost architeture to guarantee, at 
sea, the minimum functionality 
required for a seismic station.

In order to obtain reliable seafloor seismic 
signals integrated to the land-based 
network, the requirements to be fulfill are:

 • an acceptable coupling with the 
seabed;

 • the orientation of the components 
with respect to the magnetic North 
and to the verticality;

 • the correct time stamp of  the data;
 • the data transfer to land for the 

integration.

Currently, the optimal solution for an 

offshore seismic station is a cable 

connection transfering power and 

real-time data from land to the offshore 

underwater station and back. An example 

of this architecture is the first  European 

real time cabled geophysical observatory, 

installed in 2005, 20 km from Catania 

Sicily, (Fig.1). This underwater observatory 

is one of the operative node of the EMSO 

research infrastructure (European 

Multidisciplinary Seafloor and water 

column Observatory, http://emso-eu.org). 

7.  KEY POINTS OF THE PROJECT

a. The architecture of the system, allows to  get the same performances of the 
cabled systems with a dramatic cost reduction    even in case of installations 
thousands of km far from the coast.

b. Low cost ship and tools for the installation  and   maintenance procedures. A 
low/mid size oceanographic ship (30-50m length)     with a 5t crane and a ROV 
for maximum 150-200mwd are sufficient to install the     bottom station, the 
armoured cable, the tethered cable and the buoy.

c.  Full modularity of the system minimizing the 
 maintenance cost: tethered cable and related mechanical     electrical interfaces 

with the buoy and the armoured cable are designed to       allow the replacement 
of a single subsystem avoiding the recovery of the bottom      station.

d. The instrumentation, data acquisition system in the      bottom station, and the 
communication segment linking the buoy to the on-shore    station, are fully 
redundant in order to get a data collection efficiency close    to 100%.

 

The main advantages of the system are 
summarized hereinafter:
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