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The seismotectonic provinces of Italy
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Peninsular Italy Over Time (PILOT) geometry, kinematics and dynamics

The term”over time” captures a continuous tectonic evolution, linking geological inheritance,
progressive deformation, and present-day activity within a unified seismotectonic framework

to be submitted to Nature Comunication to be submitted to Earth System Science Data

1-Km 0 curvilinear fault lines
1- Fault traces, after QUIN1 and 2

- 2- «Ribbon» shallow fault models
2- FauIF slip data, aft?r QU'N 1and 2 3-Original non planar 3D fault models
3- Multi-scale stress inversion

4-Resampled 3D triangulated fault meshes

Two complementary elements are required:
A — fault-slip and fault trace data;

Two complementary elements are required:
A—multi-source, multi-depth, and multi-scale
data;

B — explicit definition of the structural style,
which provides the kinematic and mechanical
framework for interpreting those data.

B — explicit choice of the scale of investigation,
given the intrinsic scale-dependence
of stress reconstructions.
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A statistical PBT inversion (Turner, 1953; Angelier, 1979; Sperner et al., 1993) was applied to the kinematically compatible
FSP of each SS dataset, using a 3x3 matrix based on the direction cosines of the P and T axes.
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Structural style of the seismogenic intra-Apennine belt of Central Italy

12°0000° \\

(6) F’@Qﬁ §§

Narnese

Amerina- \
Rieti — >

e.g. Latium-AbruzchQ\

Extensional

Quaternary normal faults
==  west-dipping (active)
% east-dipping (active)
[Ty

east-dipping (abandoned)

\|eli
(7) Sabini- . LAquLIa\\
Eastern Simbruini

peal

N4
N

A
(8 Eas)%\ =
Ernici 25 km .

R
N

LAED zoning

Sector | Il sector 1l I sector i Ilsec. V]

Sabini-Eastern  Scurcola- Salto-
Simbruini (SES) Liri

Wandi=—"
LAED flat
Z

Le Quartore- _
Orsello Paganica

TN

1v=LAED 2
Iower famp —=—

(e.9.05) EQ2™% o

Leonessa Cascia Norcia Vettore

L’Aquila 2009




Internal, intermediate
and external west-dipping
Quaternary fault alignments

5.0-5.49 5.5-6.5

1981-2009 Minor seismic activity

(depth <30 km)

X
=
Major instrumental earthquakes 1979-2016
% e
e
[ 2010- Aug.2016
Major sequences (Mw >5.5)
T

| 50 km

Y
~

4765531N
1

\ west-dipping Quaternary normal fault

\\, east-dipping Quaternary normal fault
Sibillini west-dipping thrust

O structural survey site

North

Redentore-Vettoretto

\Y

Gorzano Fault

) S,
335374E "V
A

~
.= |
2 © [
H 3, ?
2 o
§ 0 |
B
Vettore-Bove F.
RVF
Poles to 30
fault meshes
" RVF 4
Redentore- NGF
Y Vettoretto F.
4 \ “
t \ c)
0
A
NGF z
Vettore- North 8.4
Gorzano & Gormano. i
(VE-GO) SN S
conjoined »
faults
\- SGF
South
A + Gorzano .

24/08/2016
Qe
8
24/08/2016 g
Q “a°® §

14

26/08/2016 s

Q ww®!
1

4710km 4730 km 750k

AEQ
24 August 2016

=N

4740K"

Central Italy Seismic sequence 2009

Cupi-Ussita } X

Bove-Porche \

2

Pievebovigliana

W, Vettoretto-Redentore
~ o

Noréié
30 October
2016

2009
Sequence




@AGU PUBLICATIONS

Geophysical Research Letters
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1- Vettore-Gorzano shallow interconnection: step-over zone or hard linkage?

2-What controls the localization of maximum surface coseismic slip at the same position during
the 24 August and 30 October 2016 Central Italy earthquakes, despite hypocenters being more

than 10 km apart? Persistent shallow slip patches may reflect inheritance of a structurally
controlled rupture corridor.

3-Decoupling between rupture nucleation and persistent shallow slip localization may be
controlled by intersection with the Sibillini thrust at a few kilometers depth?
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The choice of the deformation style
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Take-home message

Data are fundamental and indispensable: the more data you have, the more robust your
interpretations become. Data do not speak by themselves, but insight grows through careful and
repeated analysis.

Build your own structural style vision: expert judgment cannot be replaced.

Think multi-scale: only continuity across scales gives geological meaning.

Inherit the past, but go beyond it with your own questions.

Be intellectually independent: listen, but do not be led.

Doubt fuels understanding; rigor gives it strength.

Work hard. Time devoted to research is never wasted.

Final recommendations for seismotectonists

Interdisciplinarity is not optional. Seismotectonics cannot be done in isolation.

A structural geologist is not required to locate earthquakes, but must be able to critically analyze
seismic data, fully aware that data quality, resolution, and uncertainties control interpretation.
Likewise, a geophysicist does not need to master structural mapping, but must understand the
geological meaning, assumptions, and limits of structural models.

Remaining rooted in your own discipline is essential, but fluency in the language, constraints,
and data logic of adjacent fields is what enables robust interpretation
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