Modelling the 3D complexities of a subduction interface:
the Calabrian Arc (Italy)
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Reconstruct in detail the shallow subduction interface (<20 km)

Constrain the deep part of the slab top surface (40 - 350 km)

Obtain a seamless 3D surface of the Calabrian subduction

M 2 Update the Italian database of seismogenic sources
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Tectonic sketch

—4A___ Subduction front i . ) .
Collisional front The Calabrian Arc is a one-of-a-kind subduction zone. It

—+— Extensional deformation features one of the shortest subduction segments (<150 km),
Transform margin one of the thickest accretionary wedges, and the oldest
subducted (280 Myr) oceanic crust of the World.

2 Seismic facies and velocity model
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H1 Seafloor reflector.

S o P e, '\ H2 | Regional angular unconformity at the top of U2. Where U2 is absent, it represents the top of U6. . . ,
I o I T . _ : : : The evolution of the Calabrian Arc is controlled by slab roll-
H3 | HA reflector representing the unconformity and correlative conformity at the top of U3. . st = . .
40°N 1 L -
H4 | Planar and continuous reflector representing the top of U4. \ back that started in the Late Miocene (8 10 Myr’ Goes et al. 2
H5 | HA-LF reflectors identified in most of the seismic lines and representing the top of U5. e, WG TS 2004: Faccenna et al 2 2005): due to the Slnklng of the lonian
H6 | HA-LF reflector, generally dipping seaward, interpreted as the top of U7, . oceanic crust. The effect of plate convergence on the
= % 4 Seismic station . .
H7 | Intra-Messinian unconformity recognized in all the seismic profiles crossing US. e | ”""; Depth (km) | . subduction process grad Ua"y decreased since the start of
oN { o s 47 | )
H8 | HA-LF reflectors at the base of US. o 2 e continental collision in Sicily (late Miocene -Pliocene).
50-100
100-200
- e —_— 2ited At present, the subduction process controls the south-eastward
: - Unconsolidated siliciclastic turbiditic and distal 36°N 1 . ) . _ iy aamy At e mlgrat|0n Of the u pper plate and aCt|Ve faUItIng Wlthln It (TI bertl
Ul Well layered HF-LA reflectors with presence of numerous Pliocene - deposits often associated with chaotic bodies at the : - D — . S pben. =i = S| )
unconformities. Holocene |y o ¢ he succession. et al., 2016). Despite a convergence rate of 1-5 mm/yr (e.g.
HA and quite continuous reflectors at the top, overlying a | st bearingroomlex stedito the tectonicatacking of Devoti et al., 2011) and significant in-slab seismicity below 40
U2 | highly homogeneous reflection-free zone bounded at the base | Messinian Messinian evaporites . . .
by a planar HA reflector. ' : : km depth (Chiarabba et al., 2008), its shallow interface shows
Alternating HA-LF, subparallel reflectors, bounded at the top | Paleocene | Siliciclastic deposits (analogue of outcropping units 40°N | QN 40°N . - - - .
U3 | by a continuous HA reflector; this unit can be differentiated (?) - in Sicily and Southern Apennines) marked by on-lap ' ' Ilttle Slg ns Of Seismic aCtIVIty
from the accretionary wedge only in the external regions. Tortonian | on U4.
. ; ; i Pelagic carbonate sediments (analogue of outcropping
LA-LF subparallel reflectors characterized at the base by high- | Triassic - e : :
Ut amplitude reflectors 0.3s TWT thick. Cretaceous | mitsIn S_‘C_“Y S Southera O perEings); coRstng the
Ionian oceanic crust.
H1 Noisy seismic facies located under a HA-LF seismic reflections | Permian (?) . - on 38°N
¢ H2 U | at8.5s TWT in the external area of the accretionary wedge. - Triassic FIEI Ocoatic ctost: =0
water  ____ 43 Chaotic and highly deformed LA seismic facies with some Mesozoic - | Calabrian Accretionary Wedge made up by the tectonic ; ; ; 25 i
& S e U6 | LE-HA discontinuous reflectors. Pliocene | stacking of U3, U4, and U7. A - Historical seismicity from CPTI15 (Rovida et al., 2016).
;:5 - H5 U7 'ginrse[:]ezietr;tr:eismic facies bounded at the top and the base by - Calabrian metamorphic (?) unit. B - Instrume ntal Selsq1|0|ty 2005_201 6 (ISlDe WG, 201 6)
§ =—p= : ._ C - GPS velocities. Fixed Africa reference (Devoti et al., 2011).
—H Mainly transparent seismic facies bounded by HA reflectors ; 36°N < 36°N - : : : . : :
U  — H8 U8 | related to erosional unconformity at the top and by LF-HA xz:;ﬁ;;{ Apulia platform carbonates. D Reglonal Centroid Moment Tensor solution (http//WWW bO.IngV.IURCMT/).
- reflectors at the base.
104 —
______ i Layered HF seismic facies in the upper part; transparent Mesozoic -
R u? seismic facies in the lower part. Miocene Hyblean platfogn QRonat s

3 Seismic reflection profiles interpretation
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