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Task 2. Test site “Messina Strait” Margheriti L., CNT-INGV 
margheriti@ingv.it 
An on-land, off-shore integrated seismic network for monitoring the region struck by the , g g g y
M 7, 1908 Messina earthquake and understanding the relationship 
between present stress regime and earthquake activity.

S5-Task 2 supports ongoing research on Messina strait test site 
where the INGV is developing advanced monitoring geophysical p g g g p y
networks in the frame of Messina 1908-2008 project
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Messina 1908 2008 Project
• To mark the centennial anniversary of the 1908 

earthquake that shook Messina Italy the Istituto

Messina 1908 – 2008 Project

earthquake that shook Messina,Italy, the Istituto 
Nazionale di Geofisica e Vulcanologia (INGV) began the 
“Messina 1908–2008” research project. The aim is to 
clarify the extension deformation processes that occur inclarify the extension deformation processes that occur in 
the Strait of Messina and to understand relationships 
between subduction and crustal deformation there by 
merging existing data and studies and by collecting newmerging existing data and studies, and by collecting new 
and more detailed seismological, geodetic, historical, 
and satellite observations.
Th M i 1908 2008 j t’ bl f• The Messina 1908–2008 project’s assemblage of a 
database and integration of innovative technologies 
could transform our understanding of the crust and 

tl t t f th ti t t i d i imantle structure of the active tectonics and seismic 
hazards of the Strait of Messina.
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M i 1908 2008 P j t
Messina 1908-2008 Team Members

Lucia Margheriti , Giulio Selvaggi, Milena Moretti, Aladino Govoni, Marco Anzidei, Alfonso

Messina 1908 – 2008 Project

Mandiello, Graziano Ferrari, Stefano Salvi, Raffaele Di Stefano, Diego Franceschi, Lucian
Giovani, Pasquale Degori, Paola Baccheschi, Angela Chesi, Sergio Del Mese, Antonio Avallone,
Lauro Chiaraluce, Claudio Chiarabba, Massimo Di Bona, Ingrid Hunstad, Francesco Pio Lucente,
Salvatore Mazza Barbara Palombo Nicola Piana Agostinetti and Alessandro Amato CentroSalvatore Mazza, Barbara Palombo, Nicola Piana Agostinetti, and Alessandro Amato Centro
Nazionale Terremoti (CNT), Istituto Nazionale di Geofisica e Vulcanologia (INGV), Rome, Italy;

Domenico Patane, Mario Mattia, Luciano Zuccarello,Giampiero Aiesi, Valentina Bruno, Francesco
Calcagna, Massimo Cantarero, Orazio Consoli, Salvo Consoli, Marco Manni, Mimmo Palano,
Biagio Puglisi, Salvatore Rapisarda, Luciano Scuderi, Orazio Torrisi, and Alessandro Bonforte,
Sezione di Catania, INGV, Catania, Italy;

Giuseppe D'Anna, Giorgio Mangano, Antonino D'Alessandro, Roberto D'Anna, Giuseppe
Passafiume, and Stefano Speciale, CNT, INGV, Gibilmanna, Italy;

Luigi Abruzzese, Vincenzo Cardinale, Giovanni De Luca, and Felice Minichiello, CNT, INGV,
Grottaminarda, Italy;

Enrico Serpelloni CNT INGV Bologna Italy;
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Enrico Serpelloni, CNT, INGV, Bologna, Italy;
Nicola D'Agostino, Claudia Piromallo and Davide Piccinini, Sismologia e Tettonofisica, INGV,
Rome Italy;
Silvia Pondrelli, sezione di Bologna, INGV, Bologna, Italy.
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State of the artMessina 1908 2008 Project State of the art

– Arniani A., Serpelloni E.,and Bonazzi C. (2007) 
Pattern of deformation around the central Aeolian 
Island: evidence from multichannel seismics and GPS

Messina 1908 – 2008 Project

Island: evidence from multichannel seismics and GPS 
data. Terra Nova 19, 5 pp 317-323 

– D’Agostino, N., and G. Selvaggi (2004), Crustal 
motion along the Eurasia-Nubia plate boundary in the 
Calabrian Arc and Sicily and active extension in the 
Messina Straits from GPS measurements, J. 
Geophys. Res., 109, 
B11402 doi:10 1029/2004JB002998B11402,doi:10.1029/2004JB002998. 

– Faccenna, C., T. W. Becker, F. P. Lucente, L. Jolivet, 
and F. Rossetti (2001), History of subduction and 
back-arc extension in the central Mediterranean, 
Geophys. J. Int., 145, 809–820. 

– Lucente F.P., Margheriti L., Piromallo C. and Barruol 
G."Seismic anisotropy reveals the long route of the 
slab through the western-central Mediterranean 
mantle" EPSL 241 517-529. 

– Nicolosi ,I., F. Speranza and M. Chiappini, 2006, 
Ultrafast oceanic spreading of the Marsili Basin, 
southern Tyrrhenian Sea: Evidence from magnetic 
anomaly analysis, Geology, 34(9), 717-720. 

– Neri G Barberi G Oliva G Orecchio B (2004)Neri G., Barberi G., Oliva G., Orecchio B. (2004). 
Tectonic stress and seismogenic faulting in the area 
of the 1908 Messina earthquake, South Italy. 
Geophysical Research Letters. vol. 31 (10), pp. 
L10602-1-L10602-5. 

– Pino, N. A., D. Giardini, and E. Boschi, The December 
28, 1908, Messina Straits, southern Italy, earthquake: 
Waveform modeling of regional seismograms JWaveform modeling of regional seismograms, J. 
Geophys. Res., 105, 25,473– 25,492, 2000. 

– Pondrelli, S., C. Piromallo, and E. Serpelloni (2004), 
Convergence vs. retreat in Southern Tyrrhenian Sea: 
Insights from kinematics, Geophys. Res. Lett., 31, 
L06611, doi:10.1029/2003GL019223. Margheriti, L. and Messina 1908-2008 team –
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Understanding crust dynamics and subduction in southern Italy , 
Eos Trans. AGU, 89(25), 225–226.
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1908- FAULT GEOMETRY
Models of the 1908 earthquake source. 
The figure shows the surface projection 

1908 FAULT GEOMETRY

g j
of the causative fault according to: A –
Schick (1977); B – Bottari et al. (1986); 
C – Capuano et al. (1988); D – Boschi 
et al. (1989); E – De Natale and Pingue 
(1991). Thick sides are the upper ones. 
From Amoruso et al. (2002).
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1908 – NUCLEATION POINT
Source directivity: Vp=5 km/s, Vs= 2.7 km/s, Vr=2 km/s y p , ,

UNILATERAL rupture model from South to North
Pino et al., 2000,

37 898N37.898N-
15.59E
h=0.13km (non (
vincolata)
(Michelini et al., ( ,
personal com. 
2008)
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Synoptic view of the 1908Synoptic view of the 1908 
earthquake rupture history and of 
the associated damage. The region 
of largest intensity is outlined in o a ges e s y s ou ed
blue, the surface projection of the 
refence fault in yellow (from Baratta, 
1910, modified).

Strike (degrees) 20˚
Dip (degrees) 29˚
Rake (degrees) 270˚

)

Rake (degrees) 270
Length (km) 40.0
Width (km) 20.0
Min depth (km) 3.0
Max depth (km) 12.7
Slip (m) 1 42

1908 - FAULT GEOMETRY - DISS
Slip (m) 1.42
Mw 7.0
M0 (Nm) 3.5 x 1019
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Longitude 15.378 N
Latitude 37.939 E

Coordinates of southernmost corner of fault 
projection onto the surface
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Hystorical seismicity
several large events (M>6) have taken place in the past (91 se e a a ge e e ts ( 6) a e ta e p ace t e past (9
B.C., August 31, 853; February 6, 1783; November 16, 1894 
[Boschi et al., 1997; Guidoboni et al.,???])

Historical seismicity of 
the Messina Straits and 
surroundings (from 
Catalogue of Strong 
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Earthquakes in Italy, 
Boschi et al., 2000).
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Recent seismicity

Although the straits zone is one of the 
most seismically active regions in Italy 
and several large events (M>6) have 
taken place in the past (91 B.C., 
August 31, 853; February 6, 1783; 
November 16, 1894 [Boschi et al., 
1997]), only four earthquakes with 
ML 4 h b d d h iML >4 have been recorded here in 
the last decades: March 10, 1952, 
ML=4.5; March 24, 1961, ML=4.7;
J 16 1975 ML 4 7 d MJanuary 16, 1975, ML=4.7; and May 
14, 1985, ML=4.1 [Bottari et al., 1989]. 
A fault, plane solution could only be 
computed for the 1975 eventcomputed for the 1975 event 
[Gasparini al., 1982; Bottari et al., 
1989].
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Studies withdata from permanent   networks

CombinedCombined 
velocity solution 
in a Nubia 
referencereference 
frames. 

Principal axes 
of the horizontal o t e o o ta
strain rate 
tensor (in blue) 
and associated 
1 sigma errors 
(red bars).

S fi t l i
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Scarfi et al in prep D’Agostino e Selvaggi
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Messina 1908 2008 Project

Monitoring networks

Messina 1908 – 2008 Project

g
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Temporary deployment of Messina 1908-2008Temporary deployment of Messina 1908 2008

LAT
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Messina 1908 2008 Project
Furthermore the surface deformation is going to be imaged by SAR analysis

Messina 1908 – 2008 Project
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Messina 1908 2008 ProjectMessina 1908 – 2008 Project

And historical earthquakes are under studies at SISMOS (INGV)

KickKick--off meeting off meeting -- Rome, 4 July 2008Rome, 4 July 2008

1908                                                      1975
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Table of deliverables

• Wp2 1 D9 Test of marine seismic deployment and integration of OBS data with on• Wp2.1  D9  Test of marine seismic deployment and integration of OBS data with on 
land data. 

• Wp 2.1 D10 Test of the acoustic link to get quasi-real time data from OBS stations 

• Wp 2.2 D11 Integrated data bank of continuous recordings for the period OctoberWp 2.2 D11 Integrated data bank of continuous recordings for the period October 
2007-October 2009 at the Messina strait test-site 

• Wp 2.2 D12 Refined earthquakes locations in the Tyrrhenian and Ionian regions 
around Messina Strait to define seismogenic structures 

• Wp 2.3 D13 An automatic code for the evaluation of shear wave splitting parameters; 
orientation and strength of the fracture field in the Messina strait area and 
its relation with the active stress field study of possible temporal 
variation in the anisotropy parameters 

• Wp 2.4 D14 Processing of all available GPS data for the Messina strait area, map of 
the horizontal strain-rate field and computation of the inter-seismic strain 
loading and deep geometry of the 1908 Messina fault 

• Wp 2.4 D15 Modelling of the source responsible for the December 28, 1908 
earthquake by using a numeric approach (i e finite element) 2 4earthquake, by using a numeric approach (i.e. finite element) 2.4 

• Wp 2.5 D16 Database of focal mechanisms of earthquakes in the Messina Straits over 
the time period between 1988 and the end of the S5 Project 

• Wp 2 5 D17 Map of the stress tensor orientations and simulation of potential

KickKick--off meeting off meeting -- Rome, 4 July 2008Rome, 4 July 2008

• Wp 2.5 D17 Map of the stress tensor orientations and simulation of potential 
damaging earthquakes in the Messina Straits area 
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Deliverables of Test site “Messina Strait” which have immediate impact and relevance for 
the Civil Protection Department (DPC) 

• The integration of ocean bottom seismographs (OBS) inside the Italian g g p ( )
National Seismic Network is one of the expected future development/ 
improvement. 

• The test of an acoustic link to transmit OBS data in near real time is important• The test of an acoustic link to transmit OBS data in near real-time is important 
for the seismic monitoring and for an eventual tsunami warning system to 
be installed in the region.(see S3 project). 

• Refined earthquakes locations in the Tyrrhenian and Ionian regions around 
Messina Strait to define seismogenic structures 

Th t d f th d f ti f th C l b l it i i lti• The study of the deformation of the Calabro-peloritani arc using a multi-
disciplinary approach (geodetic deformation, fracture field defined through 
seismic anisotropy, seismic strain evaluated by focal mechanisms) will 
furnish an interesting and detailed picture for the ongoing scientific debate 
( t t f th t)(see state of the art). 

• Computation of the inter-seismic strain loading and possible deep geometry of 
the 1908 Messina fault from GPS and leveling data

KickKick--off meeting off meeting -- Rome, 4 July 2008Rome, 4 July 2008

the 1908 Messina fault from GPS and leveling data. 
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Personale
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Wp5

Wp5

Wp5p
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