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RESEARCH ACTIVITIES (2019-2024)

The research activity of our geology research group here at the University of Udine is currently focused on the active
tectonics of the Venetian-Friuli prealpine area (NE Italy). Particularly, our research topics include interpretation of
seismic lines, seismicity distribution analysis, morphotectonic analysis, geologic and morphostructural field surveys
and paleoseismological investigations. In this context, the 3D Move Software reveals very helpful to manage and
elaborate the data we collect and allows us to reconstruct the 3D seismotectonic model which integrates geological,
geophysical and paleoseismological data of the investigated tectonic structures.

2019: Reconstruction of the 3D structural model of the eastern Friuli Plain. Thanks to ENI cooperation, enabled by
the Friuli Venezia Giulia Region, we were able to interpret more than 200 km of seismic lines (supplied in jpg format)
covering an area of about 6000 km2 of the eastern Friuli Plain. By converting the interpreted seismic sections from
time to depth we reconstructed the 2D geometry of the main stratigraphic horizons and tectonic structures. In a
second step we elaborated the 3D geometry of the main fault systems by interpolating the fault lines drawn on each
section.
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Fig.2. 3D surfaces of the active
fault systems of eastern Friuli
Plain, reconstructed through
the interpolation of the 2D
geological sections. Pozzuolo
Thrust System (PATS), Trnovo
Thrust System (TNTS) and Borgo
Faris-Cividale  Fault System
(BFC).

2020: Reconstruction of the 3D structural model of the Susans-Tricesimo Thrust System (NE Friuli Plain). Thanks to
ENI cooperation, enabled by the Friuli Venezia Giulia Region, we were able to interpret more than 200 km of ENI
seismic lines. Through the 3D Move software, we reconstructed the 3D surface geometry of the Susans-Tricesimo
Thrust System, which is considered the source of the 1976 earthquake. Moreover, the hypocentral distribution of
earthquakes occurred in the latest 50 years was analyzed through the construction of seriated sections, with the aim

to analyze the seismogenic potential of the investigated structure.
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Fig.3. 3D structural model of the Susans-Tricesimo Thrust
System (STTS), reconstructed through the interpretation of
ENI seismic lines and interpolation of the elaborated 2D
geological sections.
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2021: Seismotectonics of the Valdobbiadene-Vittorio Veneto Thrust, eastern Southern Alps. During the last two
years, in the framework of the Progetto di Microzonazione Sismica Il livello, we realized 12 paleoseismological
trenches in the Venetian Prealpine region. We digitalized in 3D Move the logs of the studied wall trenches on vertical
sections. In a second stage, the restoration of the log sections allowed us to characterize the recent activity of the fault
in terms of number of deformational events and slip per event. Furthermore, the comparison of the distinct trenches
intersecting the same tectonic structure at different points was useful to characterize the recent activity of the tectonic
structure also along its length.



26.0m 27.0m 28.0m 29.0m 30.0m 31.0m 32.0m

33.0m

34.0m

35.0m

36.0m

233.000m

232.000m 1

231.000m

230.000 m

Atademic License. Not for commercial use
— )

26.0m 27.0m 28.0m 29.0m 30.0m 31.0m 32.0m

3.0m

50m

%0m

37.0m

233.000m

232.000m

231.000m

230.000m

@oon 1 Academic License. Not for commercial use

260m.  220m.  280m.  20m.  ®0m. 3L0m  Rom

37.0m

233.000m

232.000m 1

231.000m

230.000m

Academic License. Not for commercial use

im
]

26.'0m 27.'0m Zs.bm 29.;Jm :!).'Um 31.‘0m 32.Elm

232.000 m
231.000 m
230.000 m

2000m{ Academic License. Not for commercial use
3m

Poli et al. (in prep.)

26.0m 27.0m 28.0m 29.0m 30.0m 31.0m 320m

33.0m

34.0m

3s.0m

36.0m

37.0m
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Method: Fault Parallel Flow.

2022-2024: Reconstruction of the 3D structural model of the eastern Carnic prealpine active front
(eastern Southern Alps, NE Italy) and definition of the seismogenic volumes for the estimation of the

seismogenic potential of the area.

By integrating new geological and morphotectonic surface data with a revision of the ENI-Exploration &
Production seismic lines, we reconstructed the 3D structural model and the polyphasic evolution of the




Arba-Sequals and Ragogna Thrust Systems, representing the eastern portion of the Carnic prealpine active
front (eastern Southern Alps-ESA, NE Italy). In a second step, we modelled and calculated the geological
volumes comprised among the fault plane surfaces, corresponding to the crustal volume activated during
the historical seismic catalogue’s completeness time interval (CPTI15), and possibly representing the

maximum potential seismic volume.

Our work, Poli et al. (2024) published in Tectonophysics, highlighted the importance of Paleogene

structural inheritances, which have significantly influenced the current arrangement of the ESA thrust and

fold belt, as well as its potential seismogenic behavior, supporting the segmentation of the Neoalpine
external front.

MON: upper Tortonan - lower Messinian
Molasse (Montello Conglomerate)

AT lower Serravakan - Tortonian Molasse
(Mama d Tarzo and Arenaria di Vittorio Veneto)

Poli et al. (2024)

|| Lestans Th. (LE)

I Arba-Sequals Th. (AS)
[0 Solimbergo Th. (S0)

[77] Meduno-Maniago Th. (MM)
I Monte Jouf Th. (MJ)

Poli et al. (2024)

CAV: Aquitanian - Langhian Molasse
. o Gow)

FLY: lower Eocene hemipelagic and
B s

| JCCC. Lower Jurass< - Upper Cretaceous
complex (platiorm and basn carbonates)

- UTC: upper Triassic complex (platform
— carbonates with basal evaporite unt)

5 140.0 km

2 334.0 km

Il Paimanova-Pozzuolo Th. (PA-PZ)

:} MON: upper Tortonian - lower Messinian
Molasse (Montello Conglomerate)
_ AT: lower Serravalian - Tortonian Molasse
(Mama di Tarzo and Arenaria di Vittorio
Veneto)

f CAV: Aquitanian - Langhian Molasse
N 3 Cavaneta Group

- FLY: lower Eocene emipelagic

and turbiditic deposits

1000 2000 3000 4000 sonowmmooaooamwoounooouoou-
PP 4 industrial seismic ine
1 PQ: Plio-Quaternary continental

succession

FCP: Lower Jurassic - Upper
Cretaceous carbonate platforms

thrust fault

1 DPR: Dolomia Principale Formation
~A_A. inherited Dinaric thrust ‘ . (upper Camnian)

degth (m)

0

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000 17000 18000 19000 20000

Fig.6. DD’ and FF’ geological cross sections elaborated
from the interpretation of ENI seismic lines, showing the
2D structural setting of the area.

Academic Licence. Not for commercial use

2350.0 km
2 370.0 km 2377.3km

0 km

[ Ragogna Th. (RA)
B Costaborchia Th. (CB)
I Toppo-Forgaria Th (TF)

Fig.7. 3D structural model showing the reconstructed fault surfaces of the study area.
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Fig.8. (a) 3D tectonic surfaces defining the investigated crustal volume; (b) computed potential volume contained between
the Periadriatic Thrust at the back and the Active Basal Detachment at the front.

2023-2024: PRIN2020-Project - multiscale analysis of the Polcenigo-Montereale Thrust System
representing the western portion of the active Southalpine Carnic prealpine front (eastern Southern
Alps, NE Italy).

As part of the NASA4SHA PRIN2020 Project titled “Fault Segmentation and Seismotectonics of Active Thrust
Systems: The Northern Apennines and Southern Alps as Laboratories for New Seismic Hazard Assessments
in Northern Italy,” we are currently focusing on the 3D characterization of the Polcenigo-Montereale
Thrust System, which represents the active front of the SSE-verging Eastern Southalpine Chain (NE Italy).

Working in Move ambient we are able to integrate multiscale datasets, which include geological,
geophysical, morphotectonic and paleosismological data, through the construction of balanced cross-
sections across the active ESA front. This approach allows us to investigate the deep geometry of the
Polcenigo-Montereale Thrust System, its propagation towards the surface, and to characterize its
seismogenic behaviour.

The results obtained so far, presented last April at the EGU24 in Wien (Patricelli et al. 2024), show that the
Polcenigo-Montereale Thrust System is composed of three main reverse fault planes: the Polcenigo-
Montereale Thrust, the Budoia-Aviano Thrust (with its backthrust), and the Vigonovo Thrust. Considering
the Holocene activation of the Budoia-Aviano backthrust, revealed by paleoseismological analysis, the
multiscale approach allows us to characterize the seismogenic source/s associated to the PM Thrust
System.



314600
9106600 m

310000 m

306700 m

5100000 m

5098800 m

Patricelli et al. (2024)

- 314800 m Fig.9. Multiscale
5100000 1 ’ geophysical survey
310000 m ‘ M conducted across the
move Polcenigo-Montereale
5098800 v”3os7oo . \ Thrust System.

311055 m
310930 101975 1
" 310950 m 311000 m 311050 m

Patricelli et al. (2024)

Fig.10. 3D geometry of the Budoia-Aviano backthrust reconstructed from geophysical and paleosismological data.

2024: CARG (Geological CARtography) Project — Sheet 084 “Vittorio Veneto”

In the framework of the CARG (Geological CARtography at the scale 1:50.000) Project managed by ISPRA
(Istituto Superiore per la Protezione e la Ricerca Ambientale) we are currently working at the
reconstruction of the subsurface mapping and 3D geological modelling of the Sheet 084-Vittorio Veneto.

In detail, our activities include the elaboration of geological cross sections derived from the interpretation
of industrial seismic lines, calibrated with well logs, and integrated with other available geological and
geophysical surficial and subsurface data. Starting from the geological cross sections, we will be able to
reconstruct the 3D-model of the area. The database of the CARG-subsurface model will include the 3D



surfaces of the mapped stratigraphic horizons and fault planes, and the 3D-volumes of the identified
stratigraphic units.

THESIS PROJECTS:

e Master’s degree thesis in Scienze e Tecnologie per I’Ambiente e il Territorio entitled “3D reconstruction of the
active faults characterizing the epicentral area of 1976 earthquake”, March 2020. Supervisor: Prof.ssa Maria
Eliana Poli, Student: Leonardo Ronchiadin.

e PhD Thesis in Life Sciences (XXXIII cycle) entitled “Seismotectonic characterization of the Southern Alps-
Dinarides junction area (NE Italy)”, October 2021. Supervisor: Prof.ssa Maria Eliana Poli, phD Student: Giulia
Patricelli.
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PRESENTATIONS
e Poster presentation at EGU General Assembly 2019.

Patricelli G., Poli M.E., “3D geometry of Ne-Friuli Quaternary faults (NE Italy)”.
https://meetingorganizer.copernicus.org/EGU2019/EGU2019-15489.pdf.

e Poster presentation at CRUST Interdisciplinary Workshop in memory of Giampaolo Pialli “Tools, data and
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https://www.crust.unich.it/sites/st17/files/crust workshop programme finale.pdf.
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Patricelli G., Poli M.E., Paiero G., Zanferrari A., Marchesini A. and Monegato G., “New evidence of recent tectonic
activity of the Susans-Tricesimo thrust-system (NE Italy)”.
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