Link between upper and lower plate deformation in the Tyrrhenian domain
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INTRODUCTION

The Tyrrhenian Sea is the youngest backarc basin of the Western Mediterranean linked to development of the Ionian subduction zone (Fig 1). The Eastern Tyrrhenian Margin (ETM) 1s characterized by the opening of
the youngest sedimentary basins (Gaeta Bay Basin, Naples Bay Basin, Salerno Bay Basin, and Paola Basin) and fault activity. Studying the tectonic Quaternary evolution of the ETM greatly improves our
understanding of the geodynamics of the Central Mediterranean, since it records the mode of extension of a backarc migration toward the continental area and 1s located in correspondence of the northern boundary of

the Ionian subducting plate.
The stratigraphic and tectonic study of the sedimentary basins located on the upper plate provides constraints on the timing and duration of the rifting phases and overall geometry of rift basins that evolve in response to

the subducting slab dynamics. Within this frame, the analysis of these sedimentary basins gives fundamental constraints on the reconstruction of the geodynamic evolution and clarifies the relationships between deep RESULTS
and shallow structures in convergent regions.
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We construct a 3-D model of the Plio-Quaternary basin's substrate of the ETM through the interpolation
of close and regularly spaced 2D seismic reflection profiles, integrated and calibrated with borehole
data. This study has been carried out using a seismic and borehole dataset and a Geographical
Information System (GIS) software (Kingdom, IHS Inc.), which constructs a 3D representation of a
geologic volume at depth. The study includes the following steps: a) collection of all the available
seismic profiles and boreholes data; b) implementation of a GIS geological data base; c) interpretation
of the seismic profiles and calibration of the seismic unit using well-log data; d) construction of 2D and
3D models of the subsurface. A total of 6000 km of seismic lines and data from 25 wells has been
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Fig. 10. Kinematics of the Tyrrhenian backarc basin during Quaternary, modified from Milia et al. (2013).
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400000 The deformation features of the upper plate in correspondance of the ETM are not consistent with the current rifting models. We hypothesize a link between the evolution of upper plate and subducting slab. The proposed geodynamic
S scenario (Fig. 11)1s characterized by the formation of extensional basins in the upper plate and onset and development of a STEP (Subduction-Transform-Edge-Propagator) fault along the northern margin of the Ionian slab.
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Fig. 5. Interpreted seismic sections CROP showing the whole stratigraphic succession affected ”-51
by folding and a wide deformation zone, approximately trending E-W. This deformation zone 1,5 Fig. 11. Sketch showing the hypothetical plate configuration, the rifting structuresand the pattern of toroidal mantle flow (red lines) in the ETM over the last 2 Ma, modified from Milia and Torrente (2015).
corresponds to a restraining band and a releasing band of a strike-slip fault zone affecting the 32 :
basement. It is possible to recognize positive structural inversion, characterized by folds and i
flexural arching, and negative flower structure . E 35
4 0 REFERENCES
4'55 0.5 Catalano, S., Monaco, C., Tortorict, L., 2004. Neogene-Quaternary tectonic evolution of the southern Apennines. Tectonics 23, TC2003, do1:10.1029/2003TC001512.
4550000 1 Koulakov, I., Kaban, M.K., Tesauro M., Cloetingh, S.A.P.L., 2009. P and S velocity anomalies in the upper mantle beneath Europe from tomographic inversion of ISC data. Geophysical Journal International 179, 345-366.
4500000 1.4 Govers, R., Wortel, M.J.R., 2005. Lithosphere tearing at STEP faults: response to edges of subduction zones. Earth Planet. Scie. Lett. 236, 505-523.
\ 7 Marani, M., Gamberi, G., Bortoluzzi, G., Carrarra, G., Ligi, M., Penitenti, D., 2004. Seafloor morphology of the Tyrrhenian Sea. Scale 1:1,000,000. Included to: Mem. Descr. Carta Geol. Ital., LXTV. Rome.
4450000 % - - Martin, A.K., 2006. Oppositely directed pairs of propagating rifts in back arc basins: double saloon door seafloor spreading during subduction rollback. Tectonics 25, TC3008. http://dx.do1.org/10.1029/2005TC001885.

Mattei, M., Petrocelli, V., Lacava, D., Schiattarella, M., 2004. Geodynamic implication of Pleistocene ultrarapidvertical — axis rotation in the Southern Apennines, Italy. Geology,789-792,doi:10.1130/G20552.1.

Milia, A., Torrente, M.M., Massa, B., lannace, P., 2013. Progressive changes in rifting directions in the Campania margin (Italy): new constrains for the Tyrrhenian Sea opening. Glob. Planet. Change 109, 3-17, http://dx.doi.org/10.1016/j.gloplacha.2013.07.003.

Milia, A., Torrente, M.M., 2015. Tectono-stratigraphic signature of a rapid multistage subsiding rift basin in the Tyrrhenian-Apennine hinge zone (Italy): A possible interaction of upper plate with subducting slab. J. Geodyn. 86,4260, http://dx.doi.org/10.1016/;.j0g.2015.02.005.
Fig. 6. The 3-D model of the substrate along the ETM reveals a complex architecture due to the occurrence of several fault sets (NW-SE, NE-SW, E-W and NNE-SSW). The substrate presents several structural depressions with Patacca, E., Sartori, R., Scandone, P., 1990. Tyrrhenian basin and Apenninic arcs: kinematic relations since late Tortonian times. Memorie Societa Geologica Italiana 45, 425-451.
associated basins up 10 5/6 km-de ep Schiatterella, M., Beneduce, P., Di Leo, P., Giano, S.1., Giannandrea, P., Principe, P., 2005. Assetto strutturale ed evoluzione morfotettonica quaternaria del vulcano del Monte Vulture (Appennino lucano). Boll. Soc. Geol. Ital. 124, 543-562.
) Wortel, M.J.R., Spakman, W., 2000. Subduction and slab detachment in the Mediterranean-Carpathian Region. Science 290, 19101917, http://dx.doi.org/10.1126/science.290.5498.1910.



	Pagina 1

