X '-1‘1 /,‘ . ""‘x ‘,‘:
‘.’"«' A w;{%" ;,:;: ¢";‘ DI,
Y A AT B, b

‘.

£.5 Gy e, a3 o — 2
) === g AR e e e B B e B B g

| S

Trieste 14-16 settembre 2021 ABSTBAGT Bnnl(

a cura della Societa Geologica Italiana

. J
' 0 Ul e () UE ~
. = o = . . . [ [ [ [
7T () »
) brarress AR
¢ g% : < 5



PRESIDENTS OF THE CONGRESS

Angelo Camerlenghi e Francesco Princivalle

SCIENTIFIC COMMITTEE

Milos Bavec, Lorenzo Bonini, Marco Brandano, Martina Busetti, Domenico Calcaterra, Alessandro
Caporali, Chiara D’Ambrogi, Daniela Di Bucci, Agata di Stefano, Elisabetta Erba, Guido Giordano, Michele
Marroni, Silvana Martin , Maurizio Mazzuchelli, Carmelo Monaco, Alberto Montanari, Gian Andrea Pini,
Claudia Piromallo, Alina Polonia, Giovanni Pratesi, Luisa Sabato, Mauro Soldati.

ORGANISING COMMITTEE

Erika Barison, Lorenzo Bonini, Martina Busetti, Andrea Caburlotto, Bernardo Carmina, Dario Civile,
Florence Colleoni, Carlo Corradini, Federico Da Col, Michela Dal Cin, Laura De Santis, Federica Donda,
Paolo Giurco, Giulia Innamorati, Renata Giulia Lucchi, Fabio Massimo Petti, Francesca Petrera, Giorgia
Pinna, Michele Rebesco, Umberta Tinivella, Luca Zini, Alessandro Zuccari.

ABSTRACT BOOK EDITORS

Bernardo Carmina, Giulia Innamorati, Fabio Massimo Petti, Alessandro Zuccari.

COVER IMAGE:

Miramare Castle in Trieste (Italy) with mountains in background (Photo 7915319 © Jackallxxx |
Dreamstime.com).

Papers, data, figures, maps and any other material published are covered by the copyright own by the Societa Geologica
Italiana.

DISCLAIMER: The Societa Geologica Italiana, the Editors are not responsible for the ideas, opinions, and
contents of the papers published; the authors of each paper are responsible for the ideas opinions and con-
tents published.

La Societa Geologica Italiana, i curatori scientifici non sono responsabili delle opinioni espresse e delle
affermazioni pubblicate negli articoli: U'autoreli é/sono illi solofi responsabileli.


http://Dreamstime.com

© Societa Geologica Italiana, Roma 2021 90° CONGRESSO DELLA SOCIETA GEOLOGICA ITALIANA

New paleoseismological constraints of late Holocene earthquakes along the Mt. Morrone fault
(Sulmona basin, Abruzzi Apennines, Italy)

Puliti I.*!, Pizzi A.', Gori S.2, Falcucci E.2, Galadini F.2, Maceroni D.2, Moro M.? & Saroli M.>3

! Dipartimento InGeo - Universita G.d’ Annunzio di Chieti-Pescara. ? Istituto Nazionale di Geofisica e Vulcanologia
INGV. 3 DICeM-Universita degli Studi di Cassino e del Lazio meridionale.

Corresponding author e-mail: irene.puliti@unich.it

Keywords: active faults, paleoseismology, Central Apennines, earthquakes.

One of the major active and seismogenic structures in the Central Apennines is the ca. 23km long Mt.
Morrone normal fault system (Abruzzi region, Italy), considered one of the most relevant seismic gaps of the
central Apennines both for the elapsed time after the last event (probably 2nd century AD) and the potential
and associated maximum expected magnitude (Ceccaroni et al., 2009; Gori et al., 2011). In addition to the few
data on its last activation in historical age, the data regarding its Holocene paleo-earthquake history are still
very inaccurate. However, the surface expression of the tectonic structure indicates a fault system potentially
responsible for large seismic events (Mw 6.5-7); thus, its seismic potential evaluation represents an important
task for the earthquake probability assessment of the region. In this frame, we present the results from two
paleoseismological trench sites across the fault bounding the Sulmona basin (close to Roccacasale village),
affecting late Quaternary deposits. The 15m-long first trench extended from the bedrock fault plane towards the
hanging wall block, crossing a near 1.5m-high scarp observed in the field and carved onto slope deposits. The
6m-long second trench was opened at the base of this scarp, 4 meters south of the former site. The stratigraphic
sequences exposed on the trench walls are similar at both sites and have been divided into different units. They
are composed of Upper Pleistocene stratified alluvial fan deposits locally topped by colluvial bodies and slope
scree of Upper Pleistocene - Holocene age. The detailed mapping of the trench walls allowed us to recognize
several surface rupture events involving the entire investigated wide fault zone. The most recent evidence of
faulting was found at the fault zone affecting slope deposits almost coincident with the above-described scarp,
where the faulting event caused the formation of large fissures filled with organic-rich sediments, identified on
both trenches. Ages from organic material sampled into the fissures and at different levels in the stratigraphic
sequences suggest the occurrence of at least two surface faulting events along this fault within the last 5.4-
5.3 kyr BP. Based on the displaced stratigraphic sequence, we estimated a minimum cumulative vertical
displacement of 140 cm and 100 cm for the two trenches and a fissure opening up to 60 cm caused by the two
events. Based on the D/L vs. moment magnitude scaling law, the amount of the measured slip goes well with
the hypothesis of activation of the entire fault system length and seismic 6.5-7 M events. Our results also agree
with the ~2.4 kyr recurrence time interval determined from previous paleoseismological investigations on the
northern portion of the fault (Galli et al., 2015). Further trace of probably ancient man activities along part of
the slope was found emplaced at the south-westernmost sector of the second trench, alongside evidence of its
displacement by the latest surface faulting events.

Ceccaroni E., Ameri G., Capera A.A. G. & Galadini F. (2009) - The 2nd century AD earthquake in central Italy:
archaeoseismological data and seismotectonic implications. Natural hazards, 50(2), 335-359.

Galli P,, Giaccio B., Peronace E. & Messina P. (2015) - Holocene Paleoearthquakes and Early—Late Pleistocene Slip Rate
on the Sulmona Fault (Central Apennines, Italy). Bulletin of the Seismological Society of America, 105(1), 1-13.
Gori S., Giaccio B., Galadini F., Falcucci E., Messina P., Sposato A. & Dramis F. (2011) - Active normal faulting along the

Mt. Morrone south-western slopes (central Apennines, Italy). International journal of earth sciences, 100(1), 157-171.
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