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Abstract. South-eastern Sicily has been affected by largel Introduction
historical earthquakes, including the 11 January 1693 earth-

gius?grey’ gfﬂ:;gﬁ? ;h7e.4{z)i.rg'l?hsits rg:ﬂﬂgﬂgi:@ggi%ilg?n';afh?he steep slope that bounds eastern Sicily and connect the
nied by a large tsunami (tsunami magnitude 2.3 in the Murty-SheIf to the o_leep Ionla_n basin, has long been reco_gmsed to be
: 3 , } part of a major tectonic feature of the central Mediterranean,
qurms scale adopted in _the Italian tsgnaml catalogue bythe Malta Escarpment (Fig. 1; Scandone et al., 1981): its
Tinti et al., 2004), suggesting a source in the near offshore, o 55 well as the age of the adjacent lonian Basin, remains
;—;‘eNfSUWIt ?;:Eer:r]e%fdtizz Zi?f;?pi:ﬁgyji?gﬁs:z nCz:IafgflttinaS\s ontroversial, ranging from Late Triassic to Early Cretaceous
tive in the Quaternary. The geometry of a fault that appears(e'g' Argnani and Bonazz.l, 2005 -ar-1d _references therelh).
currently active has been derived from the interpretation of _ 1€ south-eastern region of Sicily is currently the site of
seismic data, and has been used for modelling the tsunam.ﬁlgnlflcant seismic activity thgt has been recorded in recent.
genic source. Synthetic tide-gauge records from modellingStrumental catalogues (Chiarabba et al., 2005; Musumeci
this fault source indicate that the first tsunami wave polar-€t @, 2005) and historical chronicles (Boschi et al., 1995a
ity is negative (sea retreat) in almost all the coastal node@nd D). In particular, it has been affected by large histori-
of eastern Sicily, in agreement with historical observations.c@ €arthquakes, one of which, the 11 January 1693 earth-
The outcomes of the numerical simulations also indicated4@ke, has been considered as the largest earthquake in the

that the coastal stretch running from Catania to Siracusa!iStory of ltaly (Mw = 7.4; CPTI Working Group, 2004).
suffered the strongest tsunami impact, and that the high NiS earthquake was accompanied by a large tsunami (esti-

est tsunami waves occurred in Augusta, aslo in agreemerfi'@ted tsunami magnitude 2.3, Tinti et al., 2004), suggesting
with the historical accounts. A large-size submarine slige@ source located in the near offshore. However, the identifica-

(almost 5kn) has also been identified along the slope, af- tion of the tectonic structure responsible for the 1693 earth-
fecting the footwall of the active fault. Modelling indicates duake is still a matter of debate. Some authors proposed as

that this slide gives non-negligible tsunami signals along theSoUrce of the 1693 earthquake an active fault system identi-
coast; though not enough to match the historical observafied @nd mapped in detail off south-east Sicily (Argnani and
tions for the 1693 tsunami event. The earthquake alone oPonazzi, 2005). On the basis of macroseismic intensity field,

a combination of earthquake faulting and slide can possiblyS°Me authors assumed an earthquake source located onshore
account for the large run up waves reported for the 11 Jan{€-9- DISS Working Group, 2010). The suggested onshore
uary 1693 event. faults, however, are still poorly documented, and have neg-

ligible tsunamigenic potential. For example, the two faults
indicated by the DISS Working Group (2010), as possibly re-
sponsible for the 11 January 1693 earthquake (ITIS106 and
ITISO74), are almost completely located inland, have magni-
tudes (6.0 and 6.6, respectively) significantly smaller than
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1312 A. Argnani et al.: Active tectonics along the submarine slope of south-eastern Sicily

IR subducted Tonian slab | marine region. Two examples are the 28 December 1908
S ¢ tsunami, which hit north-eastern Sicily and southern Calabria
with wave heights up to 13m, and the 11 January 1693
tsunami that affected the whole coast of eastern Sicily and
was felt as far as Malta, to the south, and the Aeolian Island,
to the north (Tinti et al., 2004). The January 1693 event is a
case of particular interest as the location of the source fault
is still highly debated. Different onshore faults were pro-
posed by various authors (D’Addezio and Valensise, 1991;
Sirovich and Pettenati, 1999, 2001; DISS Working Group,
2010), most of which, however, have limited geological evi-
dence. Further, the intensity map for this earthquake shows
that the highest intensity values (X—XI and XI according
i ] ‘ ‘ : to the EMS 98 scale) were found for towns located on the
" 1 coast or very close to the coast (see Barbano and Rigano,

= : — ) ag 2001), suggesting that the earthquake source was located

’ offshore. Moreover, the large tsunami that was associated

45 s 6 7 8 Earthquake with this earthquake cannot be explained by the proposed

= ® 7 B O Megnitade:(W,) onshore faults without invoking a different source for the

, s 3 4 5 ¢ Teunami tsunami: an earthquake-triggered submarine landslide. On
s 4 a4 A |Intensity the other hand, recent geophysical surveys have shown that

. o _ ' _ active faults do exist off eastern Sicily (Bianca et al., 1999;
F_|g. 1. _Selsmlcny_and main geodynamic features of the Ionlaq re- Argnani and Bonazzi, 2005) and furthermore that slope fail-
gion with the main geological features along the coast of Sicily |, a5 occurred offshore (Argnani and Bonazzi, 2005). The

and Calabria. The historical earthquakes have been compiled byg)q, /a0t characteristics of these active tectonic structures are
suitably combining and homogenizing different national cataloguesdescribed below. together with the description of a large sub-
(see in particular CPTI Working Group, 2004; Papaioannou et al., 109 P 9

2000; Papazachos et al., 2007). Historical tsunamis are from Tintarne slide that has been identified off Augusta (hereafter
et al. (2001b, 2004). The contour lines of maximum felt macroseis-Named Augusta slide).

mic intensity (over IX) for south-eastern Sicily are also shown (after
Boschi et al., 1995a). 2.1 Faults

The segment of the slope extending north of Siracusa is
what reported in the CPTI catalogue and are then unablgharacterised by the presence of NNW-SSE-trending, east-

to produce any significant seafloor permanent deformatiorf/iPPiNg extensional faults located along the morphological
required for tsunami generation. escarpment and a few km east of it (Fig. 2). Active faulting is

Making use of numerical modelling of tsunamigenic well documented by seismic profiles that show half grabens

sources, this paper aims at confirming that (i) the active faultsfIIIed b¥ sediments W'.th growth geometry and fault surfa'ces,
located off south-east Sicily, whose geometry was obtainecPrOdl“'C'r1g morphologlcg! scarps "?‘t the sea floor (Argnani and
as the result of seismic profiles interpretation, can accounPo_naCij_" 2:05)' In ad‘:'""?”’ multlbﬁlam b_athyr|r1et2r())/0d4atahac-
for the 1693 tsunami, as reported in historical chronicles, ancﬁu're in the western lonian sea (Marani et al., ) show

(ii) a large submarine landslide, which might be related to thelinear features correlating with seafloor topography, further

same fault activity, can be considered a possible additionaFuPporting the presence of active faults cutting the sea floor.
factor for the gene,ration of the tsunami. Profile MESC 08 shows a half-graben basin, filled with

sediments up to 1 s (TWT) thick, and bounded to the west by
two extensional faults, with the western one being an active
splay of the master fault (Fig. 3). Wedging of reflections,

identifying growth strata, can be observed within the graben;
dhe age of the infilling sediments has been inferred to cover

ern Sicily is known for being tectonically active (e.g. Argnani the whole Quaternary on the basis of seismo-stratigraphic re-
et al., 2009a and references therein). The disastrous histor|2tionship (Argnani and Bonazzi, 2005). On a depth migrated
cal earthquakes that struck eastern Sicily several times, an§eSion of this profile the dip angle of the faults is abotft.30

in particular Catania and Messina, as well as southern Calf\lthough such dip is small for a typical normal fault, it is
abria, were quite likely originated by marine tectonic struc- WOrth mentioning that the normal fault inferred to be respon-
tures (Argnani and Bonazzi, 2005). Moreover, the Iargests'ble for the'1908 Messina garthquakg has a similar small dip
tsunamis that affected the Italian coasts originated from thid®€-9- Valensise and Pantosti, 1992; Pino et al. 2009).

2 Geological setting of the eastern Sicily slope

The region encompassing south-western Calabria and ea
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Fig. 3. Seismic profile MESC 08.(a) Interpreted line showing
/ the structural features in the northern sector of the eastern Sicily
/ slope. The steep eastward-dipping package of reflectors represents
== . the Malta Escarpment. Note the two normal faults, one of which
15 16 is active (in red) and cuts the sea floor. The slide is affecting the
footwall of the active splay of the major normal fault, located to
Fig. 2. Bathymetry of the eastern Sicily offshore with the simplified the west. Vertical exaggeration ca. 3.5. The inset shows the concep-
structural map based on the MESC seismic survey (Argnani andUﬁ' interpretation of the slide/fault relationsh{p) Non interpreted
Bonazzi, 2005). Onshore data are only schematic and are mainljine. The detail of the slide is given in Fig. 4. Location in Fig. 2.

taken from Lanzafame and Bousquet (1997) and Adam et al. (2000). )
The active faultis marked in red. The trace of seismic profile MESC Slide occurred at the base of the scarp of the active fault and

08 is indicated as a thick dashed green line, whereas the orange fieffected the footwall sediments (Figs. 3 and 4). Seismic sur-
represents the extent of the Augusta slide. The red star indicates theeys allowed mapping of this slide, which covers an area of
approximated location of the onshore 11 January 1693 earthquakabout 40 km and can be as thick as 250 m, with an average
epicenter suggested by CPTI Working Group (2004). CT, AU, andthickness of about 100 m. From the extent of the slide scar a
SR indicate the location of the cities of Catania, Augusta and Sira‘displacement of ca. 200 m has been estimated along the basal
cusa, respectively. decollement (Fig. 4). The geometry at the toe of the slide is
difficult to resolve, but it seems that ductile deformation is
The active tectonic features in the segment of the Malta ESparﬂy absorbing the downs|0pe disp|acement_ The estimated
carpment between Catania and the Alfeo Seamount presenty@|ume is about 4.8 kfh Direct dating of the slide is difficult
remarkable complexity. Nevertheless, the extensional faU|t$n princip|e and it had not been a‘[tempted during the marine
described above appear as the major feature. In partiCusurvey. Nevertheless, the lack of visible sediments overlying

lar, the normal fault splay that cuts the sea floor (Fig. 2) isthe slide scar suggests that the slide may be a recent feature.
long enough (about 30 km) to generate large earthquakes and

tsunamis, and can be taken as a likely source for a 1693-

type earthquake. The map trace and the attitude of the activé Tsunamigenic potential assessment through
normal fault splay have been used as input for the tsunami numerical modelling

numerical modelling.

Escarpment

Numerical modelling was applied to determine the capability
22 Landslide of both the tectonic and the gravitational slope failure sources

described in the previous section to generate tsunami waves
A large-scale submarine landslide has been imaged on Seig\_long the coasts of eastern Si_cily, and to discuss Whetherthgy
mic profiles at the foot of the eastern Sicily slope, along theCa" P& proposed as responsible for the 11 January 1693 his-

Malta escarpment, at a water depth around 2000 m. Thi§Orical tsunami.

www.nat-hazards-earth-syst-sci.net/12/1311/2012/ Nat. Hazards Earth Syst. Sci., 12, 131319 2012
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Fig. 4. Detail of seismic profile MESC 08 (Fig. 3). The interpreted Easting (m)

seismic ling(a) shows the collapsed sediments in the footwall scarp

of the active splay of the major normal fault. The body of the slide Fig. 5. vertical coseismic sea-bottom displacement, coinciding with

has a volume of ca. 5 kfand has slid about 200 m. Vertical exag- the initial sea surface displacement, computed for the main active

geration ca. 1.7(b) Non-interpreted seismic line. extensional fault. “C”, “A” and “S” indicate the position of Catania,
Augusta and Siracusa, respectively.

From the numerical point of view, we treated separately
the simulation of the generation and propagation of thefault's upper border was set to 0.5km. The slip on the fault
tsunami waves. was estimated from the seismic momeéy and the total
fault areaA through the law

3.1 Tsunami generation by the earthquake _
Mo=uAu

In the case of the earthquake source, we used the approxighere is the average slip andis the rigidity of the Earth’s
mation widely adopted in tsunami studies, consisting of tak-cryst in the source zone. Given a reference rigidity value of
ing the tsunami initial condition to coincide with the vertical 30 Gpa' Since the area of the fau't is Of ||m|ted extension' we
component of the coseismic displacement of the sea-bottoreed quite a high slip to obtain a seismic moment which ap-
caused by the earthquake. In turn, the coseismic deformatioproximates the one postulated for the 1693 earthquake: with
field is calculated by means of the Okada (1992) formulas,; — 5 m we obtainVp = 7 x 109 Nm, corresponding approx-
using an idealized figuration of a rectangular fault buried in imately to a magnitudes =7.2.

a homogenous, isotropic and elastic half-space. A key step The resulting vertical seafloor deformation is shown in
consists of determining the fault parameters to be used irp:ig_ 5. Due to the low-angle geometry of the fault, the de-
the computation. The MESC seismic survey (Argnani andformation field is characterised by a pronounced subsidence
Bonazzi, 2005) puts constraints on the length, strike andacing the coastline and by a smaller uplift zone offshore.

dip of the fault. To represent approximately the irregular Thjs pattern is adopted as the initial tsunami condition.
shape of the fault along strike, we adopted four different sub-

faults with different strike angles (varying inthe range 330 3.2 Tsunami generation by the landslide

360°) and different lengths (5.8 km to 10.2km, for a total

of 28.5km), but sharing the same average dip angl€)(28 The landslide simulation was carried out through the numer-
and along-dip width (16.5km). The rake angle of 2¥as  ical code UBO-BLOCK2, developed by the Tsunami Re-

imposed on the basis of the tectonics of the Malta Escarpsearch Team of the University of Bologna. The model is
ment, which is dominated by extension. Moreover, since theLagrangian: the sliding mass is split into a 2-D matrix of

observed fault cuts the seafloor, the depth of the simulatedhteracting, deforming, constant-volume blocks. The code

Nat. Hazards Earth Syst. Sci., 12, 13111319 2012 www.nat-hazards-earth-syst-sci.net/12/1311/2012/
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Fig. 6. Maximum water elevations computed for the tsunami generated by the active fault (central panel) and by the landslide (right panel).
The left panel shows the comparison of the along-shore maximum water elevation distributions. “C”, “A” and “S” indicate the position of
Catania, Augusta and Siracusa, respectively. The black crosses are the run-up values computed by Gerardi et al. (2008) on the basis of th
Hills and Mader (1997) relations.

has been extensively applied to several cases of tsunamigenfanction filtering out the high frequency signals. Further de-
landslides (e.g. Tinti et al., 2006). The simulation performedtails are given in Tinti et al. (2006). UBO-TSUFD makes
in this study takes advantage of the results already presentegse of regularly-spaced grids that, depending on the appli-
by Armigliato et al. (2007) and by Tonini et al. (2011). We cation, can be nested to obtain fine space resolutions in se-
will only recall here that the main parameters used in thelected target areas. The set of grids adopted in this study
landslide simulation involve a total volume of 4.8 &ra slid- coincides with grids 3 (resolution of 200 m) and 4 (resolu-
ing mass of 12.& 10° kg, a density of 2000 kg T?, a maxi-  tion of 40 m) used in the paper by Tonini et al. (2011). The
mum thickness of 250 m, and a minimum depth of the scar oftopo-bathymetric data and the procedures used to obtain the
1850 m. The simulation performed with UBO-BLOCK2 re- computational grids are detailed in that paper.

produces the observation of a very limited landslide run-out

distance (approximately 200 m). 3.4 Results

3.3 Tsunami propagation The historical information on the coastal effects produced
by the 11 January 1693 tsunami mainly consists of the ge-
The finite-differences numerical code UBO-TSUFD was ographical distribution of the largest wave elevations along
used to simulate the tsunami wave propagation and impadhe eastern Sicily coastline and of the polarity of the first ar-
on the coasts. The code, developed and maintained by thevals, which was negative in all the coastal places on the
Tsunami Research Team of the University of Bologna, im-east coast of Sicily described in the coeval chronicles (see
plements and solves the Navier-Stokes hydrodynamic equaPiatanesi and Tinti, 1998; Tinti et al., 2004).
tions in the approximation of shallow water, allowing to  Figure 6 summarizes and compares the maximum water
compute run-up and inundation. In the case of earthquakewave elevation patterns computed for both the earthquake-
generated tsunamis, the coseismic deformation field is giverand the landslide-induced tsunamis over the entire computa-
as input to the code as a static initial condition. In the casetional domain. The leftmost panel represents the along-coast
of the landslide, the time derivative of the instantaneous sealistribution of the maximum elevations for both generating
surface elevation caused by the transit of the landslide on thenechanisms. A first comment regards the relative efficiency
sea-bottom represents the forcing term. In turn, this derivain generating tsunami waves of the two sources: the elevation
tive is obtained from the time variation of the local thickness values obtained for the earthquake are much larger than for
of the slide on the seafloor by means of a proper transfethe landslide. Secondly, the pattern of the field related to the

www.nat-hazards-earth-syst-sci.net/12/1311/2012/ Nat. Hazards Earth Syst. Sci., 12, 131319 2012
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Fig. 7. Synthetic marigrams in the cities of Catania, Augusta and Siracusa computed for the active fault and for the landslide tsunamis. The
localities are indicated in the bottom, right panel.

active fault is determined mainly by the position and directiv- the order of few minutes. As a final observation, the fact
ity of the fault itself, and by the local bathymetry and coastal that the virtual signal computed at Catania is more irregu-
morphology. As aresult, the zone between Catania and nortkar than the ones obtained at Augusta and Siracusa should
of Siracusa is the one experiencing the largest tsunami imbe attributed to the fact that Catania lies in the grid with the
pact. In more detail, the leftmost panel of Fig. 6 indicates highest spatial resolution (40 m), while Augusta and Siracusa
tsunami elevations larger than 4 m in Catania and the norttare found in the 200-m resolution grid.
of Siracusa, while the coast in the vicinity of Augusta is im-
pacted by waves with elevations larger than 10m. In con-
trast, the landslide is not able to produce waves larger tha# Discussion
1 m at any coastal location. Due to the landslide location the
tsunami effects are the largest between Catania and just northhe offshore fault that we have modelled, and that is part
of Augusta. of the Malta Escarpment, is able to reproduce the tsunami
waves, as described in the historical chronicles. On the other
Figure 7 shows the wave elevation time series computedand, the Augusta landslide that has been mapped at the base
at three different grid points in the areas of Catania, Au-of the footwall scarp is not able to explain alone the observed
gusta and Siracusa, respectively. The main result concerntsunami, and in all grid points the computed maximum water
the polarity of the first arrival: in all three virtual stations the elevations are always much smaller than those produced by
first significant signal is undoubtedly negative, in agreementhe earthquake source.
with the historical accounts. Figure 7 provides information  The problem judging the “degree of agreement” of the nu-
on the first tsunami arrival times, which are in the range of 4—merical simulations with the historical accounts for an event
8 min. Although this information is not provided on the co- that occurred in 1693 is not trivial at all. The most impor-
eval document, it is worth mentioning it from an early warn- tant “physical” information we can retrieve from the sources,
ing system perspective. Finally, the earthquake and the landregards the polarity of the first arrivals, negative along the
slide produce signals with different frequency contents. Theentire Sicily eastern coast. Assessing run-up values in any
tsunami generated by the earthquake shows a typical periolbcation is rather critical. Only two such “quantitative mea-
around 8 min, while the landslide induces shorter periods, insurements” for the 1693 tsunami are available in Augusta, as

Nat. Hazards Earth Syst. Sci., 12, 13111319 2012 www.nat-hazards-earth-syst-sci.net/12/1311/2012/
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reported in Gerardi et al. (2008). In that study, the authordandslides of suitable size have been found in the area north
computed run-up values in a number of other localities byof Mount Etna (see the comments of Argnani et al., 2009b
adopting the Hills and Mader (1997) relations. It should beon a tsunamigenic slide supposedly located in the same po-
noted that the relationships by Hills and Mader (1997) work sition). It is also worth stressing that Gerardi et al. (2008),
well on highly idealised geometries and their application to analysing the inundation pattern of the 1693 tsunami along
realistic situations may introduce large uncertainties. Onethe Sicily coast and using a discriminatory tool introduced by
may be tempted to evaluate the matching between the conkal and Synolakis (2004) for near-shore tsunami sources,
puted values and our numerical results, as we do in the leftcame to the conclusion that the characteristics of this tsunami
most panel of Fig. 6; but we have to take these comparisomwere more compatible with an earthquake rather than with a
with caution, because in Fig. 6 we are comparing two differ- landslide source. Our results support this conclusion, as we
ent tsunami metrics, the maximum water elevation (resultinghave demonstrated in this work that even a submarine land-
from our modelling) and the run-up estimated by Gerardi etslide close to the coastal area, where the observed tsunami
al. (2008). The numerical simulation of the run-up requireswaves were larger, cannot reproduce the 11 January 1693
detailed information on the actual coastal topography in earlytsunami effects.
1693, which is not available to the authors. That is why our As for offshore sources in relation with the Calabrian Arc,
numerical model does not provide run-up values but elevawe have to mention that the Calabrian subduction fault sur-
tions of waves that are normally expected to be smaller tharface may be capable of generating tsunamigenic earthquakes
run-ups. Nevertheless, it can be appreciated that our simuef the required magnitude (Gutscher et al., 2006). However,
lation reproduces well the one and only actual observatiorgiven the large area of the surface rupture and the expected
in Augusta. The matching is satisfactory in Siracusa, whilepredominant strike of the rupture, the tsunami waves mod-
in Catania the run-up modelled by our simulation underesti-elled from such a source are impacting strongly against the
mates that from Gerardi et al. (2008), and the same happen§alabrian coastline, with heights actually larger than that
even in a more pronounced way, towards the north. of the waves along the coast of Sicily. This result is dis-
Other faults have been proposed as responsible for theroved by historical chronicles, which do not report any ma-
11 January 1693 earthquake, either located onshore (e.gor tsunami event along the Calabrian coast in January 1693.
D’Addezio and Valensise 1991; Sirovich and Pettenati, 1999, The Augusta landslide is located at the base of the fault
2001; DISS Working Group, 2010; Di Bucci et al., 2010), or scarp and straddles the fault plane. In onshore palaeo-
located offshore and related to the Calabrian Arc subductiorseismology landslides in the vicinity of an active fault are
fault plane (Gutscher et al., 2006). commonly considered seismically triggered (e.g. McCalpin,
As already mentioned, the choice of onshore faults as th€2009). The close spatial relationship between fault and land-
source for the 11 January 1693 earthquake is mainly based oslide, also in the Augusta case, suggests that this could be the
the distribution of seismic intensities inland (Fig. 1), since case also in our study area, and the Augusta landslide can be
the main argument used in support is that a coastal inlandonsidered as a process contributing to the degradation of an
fault can explain satisfactorily the severe damage observedctive fault scarp (e.g. Wallace, 1977).
on the coast as well as the way damage decays inland. It Although we cannot date the slide event, as the marine sur-
should be noted however that the estimates of the macroseisey was not specifically planned for studying the landslide,
mic intensity for an event that dates so far back in time asno evidence arguing against a recent age has been found
the January 1693 earthquake might suffer from severe uncethough. It is also worth considering that in marine area dat-
tainties, especially because this event was preceded two daysg a landslide and correlating it to a seismogenic fault is
before by a strong disastrous foreshock, which contributeda rather difficult task, even for recent events. For instance,
significantly to the total damage pattern. On the other handpoth a seismogenic fault and a triggered landslide contributed
an onshore fault alone can hardly explain the tsunami generto the July 1998 Papua-New Guinea tsunami (Matsumoto
ation and the main features of the observed impact (Tinti etet al., 2003), making it one of the best documented exam-
al., 2001a). ples of combined tsunami source. However, just from the
One could try to solve the problem by invoking the oc- data collected from the cruise purposely carried out after the
currence of a suitable submarine landslide triggered by theluly 1998 event (Matsumoto et al., 2003), it would be very
earthquake; following this approach, Billi et al. (2010) in- difficult to date the landslide, if the earthquake and tsunami
ferred the occurrence of a landslide to the north of Mountdata were not pointing out the active source area.
Etna that was triggered by a fault located in the Hyblean In spite of the limited displacement and the rather deep
Plateau. Such a position, however, is probably too far fromwater, the large volume of the Augusta slide is enough to
the inferred seismogenic fault for the sediments to be destagenerate a tsunami, but not as large as the 1693 event. In our
bilised by the seismic load induced by the earthquake; morepreferred scenario, this landslide was seismically triggered
over, a landslide in that position would not produce the ex-by the 1693 earthquake and contributed to the fault-generated
pected tsunami response with maxima between Catania antdunami.
Siracusa. Finally, and most important, no recent submarine
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5 Conclusions Argnani, A., Brancolini, G., Bonazzi, C., Rovere, M., Accaino,
F., Zgur, F., and Lodolo, E.: The results of the Taormina 2006
The south-eastern region of Sicily has been affected by large seismic survey: Possible implications for active tectonics in the
historical earthquakes, one of which, occurring on the 11 Jan- Messina Straits, Tectonophysics, 476, 159-169, 2009a.
uary 1693, has been considered as the largest earthquake ffgnani. A., Chiocci, F. L., Tinti, S., Bosman, A., Lodi, M. V.,
the history of Italy. This earthquake has also been accompa- ;aegfggg '\slses :irr']i tzsir::g%?"sguté??gel;f l;)ynAr%rll’etZeBi(l:l?gtS; of
nied by a large tsunami, suggesting a source located in the Geophys. Res. Lett. 36, 11330d0i:10.1029/2009GL037332
near offshore. 2009
~ Arealistic fault geometry, that has been derived from the ormigiiato, A., Tinti, S., Zaniboni, F., Pagnoni, G., and Argnani,
Interpretation of depth mllgratgd seilsmic datg, has been _used A.: New contributions to the debate on the cause of the January
for modelling the tsunamigenic source. Previous modelling, 11th, 1693 tsunami in eastern Sicily (ltaly): Earthquake or off-
in fact, used only loosely constrained and idealized fault ge- shore landslide source (or maybe both)?, Eos, Transactions of the
ometries (Tinti et al., 2001a; Tinti and Armigliato, 2003). American Geophysical Union 88 (52), Fall Meeting Supplement,
The outcomes of the numerical simulations indicate that Abstract S53A-1019, 2007. o
the coastal segment suffering the strongest tsunami impa&a_rbano, S.and nggno, R.: Earthq_uake sources and seismic hazard
is the one running from Catania to Siracusa, where the firs, in southeastern Sicily, Ann. Geofis.-Rome, 44, 723738, 2001.

. . . . ; . . anca, M., Monaco, C., Tortorici, L., and Cernobori, L.: Qua-
tsunami arrival was negative, in agreement with the historical o o ’ AN
. ternary normal faulting in southeastern Sicily (Italy): a seismic
accounts of the 11 January 1693 tsunami.

) . ) source for the 1693 large earthquake, Geophys. J. Int., 139, 370—
Recent offshore surveys have also identified a large size 394 1999.
submarine slide (almost 5k along the south-eastern gilli, A., Minelli, L., Orecchio, B., and Presti, D.: Constraints to the
Sicily slope. This slide, called Augusta slide, occurring just Cause of Three Historical Tsunamis (1908, 1783, and 1693) in
at the scarp of the active fault identified as the potential earth- the Messina Straits Region, Sicily, Southern Italy, Seismol. Res.
quake and tsunami source, and affecting the uplifted footwall ~ Lett., 81, 907-915oi:10.1785/gssrl.81.6.902010. o
sediments, has proven to have tsunamigenic potential. Th8oschi, E., Favali, P., Frugoni, F., Scalera, G., and Smriglio, G.:
tsunami of the 11 January 1693 can be explained by means of Mappa della massima intensitmacrosismica risentita in Italia,
the offshore faulting alone, but a combination of earthquake_ Stabilimento L. Salomone, Roma, 1995a.

. . . . L. . Boschi, E., Guidoboni, E., and Mariotti, D.: Seismic effect of
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