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An on-land, off-shore integrated seismic network for monitoring the region struck by the
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

networks in the frame of Messina 1908-2008 project

Task 2. Test site “Messina Strait”
Margheriti L., CNT-INGY
margheriti@ingv.it

An on-land, off-shore integrated seismic
network for monitoring the region struck
by the M 7, 1908 Messina earthquake
and understanding the relationship
between present stress regime and
earthquake activity.

WP2.1 D’Anna e Mangano CNT-
INGV
danna@ingv.itmangano@ingv.it

Sea Bottom Seismograph installation
and data fransmission testing through
acoustic link

WP2.2 Moretti, CNT-INGV
moretti@ingv.it

Integrated on-land and off-shore
seismic data bank and refined
earthquake location

WP2.3 Piccinini RM1- INGY
piccinini@ingv.it

Seismic anisotropy analysis aimed at
defining the present crustal
deformation regime

WP2.4 Mattia, CT-INGV
mattia@ct.ingv.it

Strain field of Calabria and Peloritano
regions from GPS data acquisition
and modeling

WP2.5 Neri, Univ. Messina
geoforum@unime.it

Fault mechanisms and stress regime
orientations in the Messina strait.




Messina 1908 — 2008 Project

 To mark the centennial anniversary of the 1908
earthquake that shook Messina,ltaly, the Istituto
Nazionale di Geofisica e Vulcanologla (INGV) began.the
“Messina 1908—-2008” research project. The aim is to
clarify 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 new
and more detailed seismological, geodetic, historical,
and satellite observations.

 The Messina 1908-2008 project’'s assembiage of a
database and integration. of innovative technologies
could transform our understanding of the crust and

mantle structure of the active tectonics and seismic
hazards of the Strait of Messina.
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Domenico Patane, Mario Mattia, Luciano Zuccarello,Giampiero Aiesi, Valentina Bruno, Francesco
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Silvia Pondrelli, sezione di Bologna, INGV, Bologna, Italy:
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1908- FAULT GEOMETRY

Models of the 1908 earthquake source.
The figure shows the surface projection
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
- UNILATERAL rupture model from South to North

SeismicityViewer v4.0.0X17 - "1908 - Italy early instmental eq locations (ED k135_likely_phs/akl35 model)"

Pino et al., 2000 e View Sesmic iy Utlites H'

37.898N-
15.59E w
h=0.123km (non =
vincolata)
(Michelini et al., S
personal com. Earth Center
2008) E¥_

SeismicityViewer: Event 4/8: 1908 12 28 04:20:23.7805 37.898 15.59 h=0.1328 M=-9.9 RMS=5.732343 Nphs=89 Gap=65 Dist=0.299714
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earthquake rupture historyand of

the associated damage. The region

of largest intensity is outlined in
blue, the surface projection of the

refence fault in yellow (from Baratta,

1910, modified).

Strike (degrees) 20°
Dip (degrees) 29°
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
M, 7.0
M, (Nm) 3.5 x 1019
Longitude 15.378 N
Latitude 37.939 E

1908 - FAULT GEOMETRY - DISS

Coordinates of southernmost corner of fault
projection onto the surface



Hystorical seismicity

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; Guidoboni et al. ’7’?’7])
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Historical seismicity of
the Messina Straits and
surroundings (from
Catalogue of Strong
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 have been recorded here in
the last decades: March 10, 1952,
ML=4.5; March 24, 1961, ML=4.7; AN 8
January 16, 1975, ML=4.7; and May el 100X
14, 1985, ML=4.1 [Bottari et al., 1989]. |
A fault, plane solution could only be
computed for the 1975 event
[Gasparini al., 1982; Bottari et al., . {
1989] 15" 00 . 15 3y 15"0&'
Figure 1. Structuial map of the Messina Stiaits region, with the location of the major fault
systens (see text for the references). The location of 1908 earthquake and the areas of maximum

encrgy release according Cmori [1909] (A) and Boratte [1910] (A,B) are also shown, along with
the vpicenters of the strongest events in the last 50 vears.
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Fig. 2 - Map view, N-S and E-
W cross sections of the
studied
earthquakes located from
1999 to 2007. Black/white
boxes indicate seismic
stations.
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> = » Table of deliverables

Test of marine seismic deployment and integration of OBS data with on
land data.

Test of the acoustic link to get quasi-real time data from OBS stations

Integrated data bank of continuous recordings for the period October
2007-October 2009 at the Messina strait test-site

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

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

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

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

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

Map of the stress tensor orientations and simulation of potential
damaging earthquakes in the Messina Straits area



Deliverables of Test sfte “Messina Strait” which have immediate impact and relevance for
the Civil Protection Department (DPC)

» The integration of ocean bottom seismographs (OBS) inside the Italian
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
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 lonian regions around
Messina Strait to define seismogenic structures

» The study of the deformation of the Calabro-peloritani arc using a muiti-
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
(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.
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{Cognome e Nome) Qualifica E ntellstituzione del progetia)
| fase Il fase
" Primna NP
Margheriti Lucia Ricarcatrics INGW-CH 1 3
. Primno - —
O'Anna Giuseppe IMGW-CH 2 2
Tecnologo
Mangano Giorgio CTER IV liw INGV=CNT J 0
Paszsafiumie CTER W1 liv INGW-CHNT 1 1
Speeciale CTER W1 liv INGW-CHNT 1 1
Anna Roberio CTER Wl liv INGV-CNT 1 1
JAlessandro Saorsista INGV-CNT 1 3
Antoning
Amato Alessandra D';'ﬁi’:fj d INGY-CHT 0 o
Capring Giowanni dotiorando FOLI BA 1 1
. Professore . .
Guerra Ignazio ordinario UMICAL 1
Gervasi Anna Azzegnista UMICAL-INGW a o
Pastori Marina Dottoranda UMIPG 3 3
Monaco Carmelz Prof. Crdinario UMI CT 1 1
De Guidi Giorgio Ricercatore UMI CT 1 1
Meri Giancarlos Prof. Ordinario Universita di Messina 3 3
. Assegnistz di . .
9
Orecchic Earbara Fiarca Universita di Messina 2
. Assegnists dl . .
Presti Debora Ficerca Universita di Messina 4 4
da |r!1:||1.-'||:|u.3 re . Coco.co. Univarsita di Messina
mediante selezione
) ] . Universita di St Louis
1 e
"Amico Sebastiano Barsista USA) 1 1
Guerra lgnazio Prof. Ordinaric l._Im-iE's.lta_del a 1 1
Zalabria
Totaro Cristina Baorsista Universita di Messina 2 2
Pondrelli Silvia Primo Ricercsiore INGW-Bologna 1 1
Cald Marca Dottorando di Cenro Mazignals 1 1
Ricerca Terramoti-Gikimannz
Luzio Darlx Frof. Crdinaro Universita dl Palermo I I

Morett Milena Rizsreatrice INGV-CHT 2
Gaovoni Aladino Reercatore INGW-CNT 1
Mzndisllo Alfanso Tecnologe INGW-CHNT 1
0 Stefano Raffasle Reoereatore INGV-CHNT ]
D Gor Pasquals Rcoercators INGWV-CHT 1
Sacchesch Pacla Borzista INGY-CNT a
Angela Ches: CTER INGW-CHT 1
Corado Castellano CTER Wl Iwv INGW-CHNT a
Arcoraci Luca CTER W1 Iw INGW-CNT a
Piceinini Davide Feercatore INGY-RM1 1
Pondrelli Slvia ponma INGV-BC 1
Salimbeni Simons Sorzista IMGV-BO 1
Elznco Francesca Ri:::::f'ice IMGW-C0- A 1
Zazcarelli Lucia Assagnists IMG-00-MA 1
Msttia Maro Tecnologe INGW CT 1
Algisi Marca Reoereatore INGY CT 1
Sruno Valentina Sorzista INGY CT [a]
Falano Mimmo Reozreators INGY CT a
Pulvirenti Fabio Borsista INGW CT 1
Cannavd Flavio Tecnologe INGW CT a
Cantarero Massimc Tecnico INGY CT 4]
Senforte Alessandro Reoereatore INGY CT 1
Puglisi Biagic Tecnico INGW CT [u}
Cheloni Danisle Borsista INGWV-CHNT a
o Agosting Micala ﬁ:;r?;tfm INGY R 1
Sevagg Gulo Diriganta 4 IS G u
ricerca
Hunstad Ingrid Rizercatrice INGY CNT a
Serpelloni Enrico R oercators INGY CHNT 1
Anzidei Marco o nme INGV CNT 2
Aviallone Antonio R cercators INGY CHNT 1
Massucci Tecnico INGY CHT ]
el Mese Tecnico IMGY CNT 4]
Crefantinn Nnmenics Rirereatrire PCIIRA 1
Angelici Maria Dottoranda PCLI BA 1

Giuseona




7. Piano finanziario (in Euro) Task2 UR INGV

Wps

Categoria di spesa | fase Wpl | Wp2 | Wp3 | wpa | Tot Categoria di spesa
1) Spese di persenale G000 | 6000 1) Spese di personale 19000.00°
2) Spese per missioni 1500 | 1000 | 1500 | 2000 GO0 2) Spese per missioni 2000,00
. .. . . - 3) Costi amministrativi (solo per
3) Costi amministrativi {solo per Coordinatori di Progetto) Coordinatori di Progetio)
4) Spese per studi e ricerche ed altre prestazioni professionali 6333 6333 4 Spese per studi e ricerche ed altre
prestazioni professionali
5) Spese per senvizi 16000 16000 5} Spese per servizi
6) Materiale tecnico durevele & di consuma 5100 [ 5100 &) Materiale tecnico durevole & di consumo
7) Spese indirette (spase genarali) 500 1000 | 1300 [ 2800 7) Bpese indirette [spese generali)
Total
Totake 18000) 7333 | 2500 |14400| 4203 i 21000,60
I |
Categoria di spesa ll fase Wpi | Wp2 | Wp3 | wpd Tot Categoria di spesa Wp5
1) Spese di personale 1) Spese di personale 15000.00
2) Spese per missioni 1500 1500 | a500 G500 2) Spese per missioni 5000,00
" T - N - 3) Costi amministrativi (solo per
3) Costi amministrativi {solo per Coordinatori di Progetio) Coordinatori di Progetto)
4) Spese par studi e ricerche ed altre prestazioni professionali 12667 12667 4) Spese per studi e ricerche ed altre
prestazioni professionali
5) Spese per senvizi 5) Spese per servizi
6) Materiale tecnico durevole e di consumo 1700 1700 &) Materiale tzenico durevole e di consumo
7) Spese indirette (spese generali) 500 1000 | 400 1800 7) Spese indirette (spese generali)
Totale
Tomks 2000 | 12667 2500 | 5600 |22767.00 25000,00
| |
Categoria di spesa TOTALE Wpi | Wp2 | Wp3 | wpd | Tot Categoria di spesa Wp5
1) Spese di persenale Bo00 | 6000 1) Spese di personale
2) Spese par missioni 2000 | 1000 | 3000 |S5500] 12500 2) Spese per missioni 4000,00
3) Costi amministrativi (solo per Coordinatori di Progetio) 3) Costi amministrativi (salo per
Coordinatori di Progetto)
4) Spese per studi e ricerche ad altre prestazioni professionali 10000 19000 4) Spese per studi e ricerche ed altre
prestazioni professionali
5) Spese par sevizi 16000 16000 5) Spese per servizi
6) Materiale tecnico durevole e di consumo G800 [ 600 &) Materiale tecnico durevole & di consume
7) Spese indirette (spase genarali) 1000 2000 | AT00 | 4700 7) Spese indirette {spese generali)
Toule 20000 | 20000 | 5000 |20000| 65000 Totale 4000,00




