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Location - site description

Panarea, located just north of the Island of 
Sicily, is the smallest of the Aeolian Islands 
and, together with the surrounding islets, 
represents the emerged portions of a big 
quiescent submarine strato-volcano, 
characterized by the presence of active 
extensional faults that, in their entirely, 
constitute a wide submarine fumarolic field 
with different type of CO2 emissions.

Panarea

www.eccsel.org
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Gas leakage – 2002 outburst

• Photo shows two of the largest outbursts

• Marked by strong bubbling at surface, and by mix of
suspended clay and silt

The most studied area is located close to the Bottaro islet 
where a violent gas burst took place at the end of 2002, 
causing an unexpected release of gas, a peak of 
hydrothermal activity never observed in the previous 
centuries and the introduction of huge quantities of CO2 and 
H2S in the surrounding waters. The system remained highly 
energetic for several months, getting back to the previous 
CO2 release rate (about 6000 tons/year) in the mid-2003.

Anzidei, 2010; Photo courtesy Roberto Scandone
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Gas Leakage
The pockmark

Aliani et al. 2010

December 2002

January 2006

www.eccsel.org
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Series of small flat 
sandy areas (c. 1m 
across) with patches of 
Posidonia and leakage 
of hot water

Hot Spots

Basiluzzo

www.eccsel.org
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Photos courtesy 
Simone Canese
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Gas LeakageThe presence of natural emissions of CO2 from the sea 
bottom, also recorded at shallow depths (from 5 to 30 m), and 
the composition of the leaking gas which is relatively stable, 
with about 98% CO2, 1.7% H2S plus other trace gases, make 
this island a peculiar natural laboratory:

• to study the climate changes effects on marine 
ecosystems;

• to improve the knowledge on CO2 transfer across 
sediment strata;

• to cross-calibrate and test innovative techniques to 
monitor CO2 leakages also of the lowest intensity;

• to better understand the dynamics of the spread of 
hydrothermal compounds in the surrounding marine 
waters;

• to assess acute and persistent impacts of CO2 leakages on 
marine ecosystems, also in shallow waters, and to 
estimate the recovery time;

• to evaluate the effectiveness of brief , medium and long 
time monitoring strategies.

Strong diffuse leakage

Strong spot leakage

Weak diffuse leakage

August, 2012; UniRoma1 - OGS

www.eccsel.org
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European Community - funded CCS projects at Panarea 

 CO2GeoNet (2004-2009) - European Network of Excellence

 RISCS (2010-2013) - Research into Impacts and Safety in 
CO2 Storage

 PaCO2 (2011) (EuroFleets: joint RISCS – ECO2 
cruise)

 ECO2 (2011-2015) - Sub-seabed CO2 Storage: Impact on 
Marine Ecosystems

But also several National and International projects on OA, geochemistry of 
hydrothermal fluids, global change, etc., focused on this area 

www.eccsel.org
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Understand gas migration and test novel monitoring techniques

Assess gas fluxes and qualitatively investigate bubble rise behaviour

www.eccsel.org
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Effects on Padina pavonica and Acetabularia
acetabulum (Goffredo et al. 2014)

Impact on ecosystem

Effects on seagrass Posidonia oceanica
(Vizzini et al. 2010)

www.eccsel.org

Training Course on R.I. for CO2 storage– Rome, March 29th, 2017
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The ECCSEL NatLab-Italy infrastructure

The Italian Ministry of University and Research (MIUR) financed this project with 
the aim: 

 To improve the potentiality of the important Italian natural laboratory of Panarea 
(creation of a permanent laboratory, installation of new and innovative equipment)

 To promote the joint collaboration between research centres, already carried out in the 
past ten years, in national and international contexts

 To attract excellent researchers in the international panorama

 To encourage public and private stakeholders to invest in the laboratory improvement

…..wants to answer to the need of a 
stable infrastructure accessible to the 
national and international scientific 
community, for studies related to climate 
changes, ocean acidification and CO2

storage, in a peculiar area such as the 
volcanic system of Panarea, considered 
as an incredible natural laboratory.

www.eccsel.org
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The infrastructure is composed of 7 
rooms organized in 2 floors.
First floor: 1 office, 2 electronic and 
micro-mechanical laboratories and a 
wide terrace.
Ground floor: a warehouse, with 
stands, refrigerator, freezer and safety 
cabinet to store laboratory material, 
samples and dangerous
goods; a wet lab with an extractor hood; 
a dry laboratory and a kitchen.
The infrastructure also includes an 
internal court equipped with a cabin for 
chemical waste, a washbasin and a
workbench for mechanical reparations 
and a wide, partially covered, outside 
open space for instruments loading and 
unloading.

ECCSEL NatLab-Italy: a new infrastructure in the Panarea 
natural laboratory

www.eccsel.org
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The laboratories are equipped with workbenches with 
powered panel shelf, and cabinets.

The following equipment is available as well: computers, 
printer, inverted microscope ZEISS IM35, stereomicroscope 
Leica M10, pCO2-probes and on demand some others 
instruments for chemical analyses.

The distance from the Panarea harbor is about 150 m.

Partnered hotel and diving center are located close to the 
laboratory.

ECCSEL NatLab-Italy

www.eccsel.org
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The laboratory, opened on 27th June 2015, has been selected as one
of the Italian components of ECCSEL, the “European Carbon 
Dioxide Capture and Storage Laboratory Infrastructure”.

The Panarea laboratory is, therefore, accessible to the scientific 
community through the ECCSEL TA programme (H2020 - INFRADEV-
3 project).

ECCSEL NatLab-Italy: a new infrastructure in the Panarea 
natural laboratory

Nevertheless, considering the need of shared infrastructures to structure and develop scientific research, 
OGS offers the permanent access to the Panarea Laboratory in order to encourage collaborations 
among National and International scientific institutions.

www.eccsel.org
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Photos OGS, UniRoma, Amphibia
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From 21 to 26 of May 2016:
• Researchers from Max Planck Institute for Marine Microbiology of Bremen (Germany):
Dr Dirk de Beer, Dr Arjun Chennu, Dr Dirk Kopmanns
• Researchers from Hydra Institute for marine sciences (Elba Island, Italy):
Dr Miriam Weber, Dr Boris Unger, Dr Magdalena Widmann

The project for the Transnational Access program, to access to the ECCSEL infrastructure, was 
presented by Dr de Beer of the MPIMM.

Their scientific expedition is part of the EU STEMM project, which builds the European Carbon Capture 
and Storage sector. Their interest was to test the combination of two technologies: eddy 
covariance and hyperspectral imaging. 

Their plan is to combine these two datasets for a large-scale description of biogeochemical dynamics, 
and study photosynthesis, respiration and CO2 seepage from the vents.

-TRANSNATIONAL ACCESSECCSEL NatLab-Italy

They utilized the facilities of the ECCSEL 
NatLab-Italy laboratories to build up and 
test these measuring instruments 
deployed by divers.

They were logistically supported by OGS
researchers during the laboratory 
activities and by the diving center 
located near the laboratory in their field 
activities. 

www.eccsel.org
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Other activities

Scheduled each year on September 

www.eccsel.org

1st Scientific diving summer school
- September 2016 -

2016

INGV - Palermo, 
CNR-IAMC - Capo Granitola
Monsoon Project 

Università la Sapienza - Roma
INGV di Palermo
pCO2 probes test

INGV - Palermo
Malta University
Monsoon Project 

OGS
Stazione Zoologica - Napoli 
INGV – Palermo
Joint campaign

• Transnational Access
• INGV – Vessel buoy maintenance
• OGS, SNZ, UNIRoma joint campaign

2015 

Training Course on R.I. for CO2 storage – Rome, March 29th, 2017
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ECCSEL TA call:
Project submitted by Prof. Nives Ogrinc - Jožef Stefan Institute - Ljubiana, May 20-25 
2017. (Stable isotopes as a tool for  monitoring the influence of CO2 emissions on 
marine microalgae)

Interest expressed by:
 Max Planck Institute for Marine Microbiology of Bremen (Germany)
 Hydra institute for marine sciences (Elba Island, Italy)
 A colleague from University of Geneva, Genève · Institute F.A. Forel

OGS/SNZ joint campaign NEMO (NExt generation Marine Observatories) project

UniRoma, OGS, INGV: pCO2 probes installation and improvement for continuous 
measurements

INGV – Observatory maintenance/improvement

Other requests from National Institutes and for 2018-2019, from UK researchers

2nd edition of Scientific diving summer school (September 2017)

Next activities
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