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TECTONIC SEISMIC AND GEODETIC INDICATORS Faccenna
OF LITHOSPHERIC DEFORMATION IN THE MEDITERRANEAN REGION etal. (2014)
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ISTITUTO NAZIONALE DI GEOFISICA E VULCANOLOGIA
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MAIN TECTONIC ELEMENTS IN THE EASTERN MEDITERRANEAN
THE HELLENIC ARC AND TRENCH SYSTEM
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NOA earthquake catalogue 1964-2014 January 14, 171,186 events
http://www.gein.noa.gr/services/full_catalogue.php
(c) NOA, 2014
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Galadini and Galli (2000)
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PRIMARY ACTIVE FAULTS
in the Southern Umbria — Abruzzi Apennines
and distribution of the highest-intensity
Pescara datapoints related to major earthquakes
Chiet (M > 6)

MCS INTENSITY DATAPOINTS
| = VIII/IX 1328 and 1349 earthquakes

| =IX 1461
| = IX/X 1456, 1654, 1703, 1706
=X 1915

Galadini and Galli (2000)
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NNW-SSE to NW-SE trending normal fault
about 18 km long

one major intermontane basin formed along
the fault, the Castelluccio Plain

The plain partially filled by an alluvial fan which
probably formed between about 23.000 and
3200 years BP

Two fault splays easily detectable along the Mt.
Vettore western slope, since they formed
impressive limestone scarps

Prate Pala scarp (PPs) affects the large Late
Pleistocene-Holocene alluvial fan fed from the
Valle delle Fonti creek

PPs, an evidence of displacements affecting
recent deposits in the piedmont area

Galadini'and Galli (2003)
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Three events occurred during the
T Holocene:
gy ariace - : between 4155-3965 yrs BP
; ;1?;*;';57;&?; and the 6th-7th century AD
; : between 5940-5890 / 5795-
5780 yrs BP and 4155-3965 yrs BP
: related to events occurred
between 18.000-12.000 yrs BP
and 5940-5890 / 5795-5780 yrs BP

Galadini and Galli (2003)
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* NW-SE-trending normal fault

* 30 km long and bounds two intermontane basins:
Amatrice and Campotosto basins, located along the
northern and southern portions of the fault,
respectively

e the fault is made of three parallel splays affecting the
Laga Mts. SW slope at different height

* Evidence of recent activity represented by fault scarps
on the arenaceous bedrock and deposits related to
terraces which formed along the incisions
perpendicular to the slope

* Some scarps detected on Holocene terraces

Galadini and Galli (2003)
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Two displacement events recognized based on the
trench:

: E1 occurred after 8425-8365 yrs BP

: E2 occurred at about 8425-8365 yrs BP

Galadini and Galli (2003)
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* repeated Holocene activation

* aminimum vertical slip rate ranging between 0.11 and 0.62 mm/yr for the Prate
Pala scarp (Mt. Vettore fault)

e a paleoseismologically inferred minimum elapsed time of 1300-1500 years
defined for the Mt. Vettore fault

* amaximum recurrence interval of 4690-4490 years for surface faulting events
along the Mt. Vettore Fault

* repeated Holocene activation

* minimum vertical slip rate of 0.12 mm/yr for the Laga Mts fault

*  minimum elapsed time (eight centuries) for the Laga Mts. fault

* amaximum time span between the two events of Laga Mts fault of 7570 years

Silent faults during at least the past eight centuries until

the 24 August 2016 earthquake
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DIFFERENTIAL INTERFEROMETRY (DINSAR) RESULT
USING THE ALOS-2 PALSAR-2 DATA ACQUIRED
BEFORE (2015.09.09; UTC) AND AFTER (2016.08.24; UTC) EARTHQUAKE
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GROUND DEFORMATION CAUSED BY THE EARTHQUAKE
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GROUND DISPLACEMENT FROM CENTRAL ITALY EARTHQUAKE
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1513 — 18, 19 September

Sanudo, M. (1886), Mavoucakag, M.l. (1967)

1767 — 11, 22 July

Zwng, A.X. (1893), Katpaung, N. (1880), Kovouog, Nt. (1970), TowtoéAng, H. (1960), Kouskouna, V. et al (1993), Makropoulos, K. & Kouskouna, V. (1994)

1791 — 22, 23 October, 2 November.

Zwng, A.X. (1893), Katpaung, N. (1880), KoAuBa, M. (1997), Xuwtng, M. (1886), Barbiani (1863), Saint Sauverur (1800)

1820 — 17, 29 December.

Zwng, A.X. (1893), Zwpag, I. (1973), Kovouog, Nt. (1970), MamavikoAaou-Kpivatevoey, A. (1993), TowtaéAng, H. (1960), Xuwtng, M. (1886), Barbiani (1863),

1840 — 18, 30 October

Zwng, A.X. (1893), KoAuBad, M. (1997), Kovouog, N. (1970), Pwuag, A. (1973), Xuwtng, M., (1886), Barbiani (1863), Montessus de Ballore, F. (1900)

1872 — 10, 25 October.

Xwotng, M. (1886)

1886 — 15, 27 August

Zwng, A.X. (1893), Xwwtng, M. (1886), Montessus de Ballore, F. (1900)

1893 — 19, 31 January.

Zwng, A.X. (1893), Issel, A. & Agamennone, G. (1894), Issel, A. (1893). Montessus de Ballore, F. (1990)

*

L)

)

» 1953 —9, 11, 12 August

9 August, M 6.4 11 August, M 6.8 12 August, M 7.2
: = 3 Lekkas et al. (1997)
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1557 M=6.2 Imax=8
1612 — May 26 M=6.3 Imax = 8-10
1613 — October 2 M=6.3 Imax = 8-10
1625 — June 18 M=6.5 Imax =9-10
1630 — July 2 M=6.4 Imax = 9-10
1704 — November 22 M=6.4 Imax =9-10

1722 — June 5 M=6.3 Imax = 8-9
1723 — February 22 M=6.5 Imax = 8-9
1769 — October. 12 M=6.4 Imax =9-10

1783 — March 23 M=6.6 Imax =10
1815 M=6.3 Imax = 8-9
1820 — February 21 M=6.6 Imax = 8-9
1825 —January 1 M=6.7 Imax =9-10

1869 — December 28 M=6.7 Imax =10

1914 — November 27 M=6.3 Imax=9

1948 — April 22 M=6.5 Imax=9
June 30 M=6.4 Imax=10

2003 — August 14 M=6.2 Imax=8
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Tectonic Structures
L Normal fault
e Thrust

= Strike-slip fault

| == strike-slip fault
4 Thrust

Earthquake Epicenters
| X January 26th, 2014 (Mw 6.0) Seismological Data

January 26th, 2014 (Mw 6.0)
earthquake epicenter

® Aftershocks 26/01 - 03/02/2014
February 3rd, 2014 (Mw 6.0)
earthquake epicenter

©  Aftershocks 03/02 - 13/02/2014
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Lekkas and Mavroulis (2015)
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Geological Formations

Pliocene-Quaternary Deposits

[_] Alluvials, interglacial Middle Pleistocene deposits
[ Middle Pleistocene scree and talus cones

[ Pliocene-Calabrian series

Paxoi Unit

[ Middle Miocene-Early Pliocene clay-clastic sequence}
[ Triassic-Middle Miocene limestones

Ionian Unit

[] Oligocene-Miocene flysch

[ Jurassic-Cretaceous limestones
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Tectonic Structures
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ACTIVE FAULT, N 207 E
20 Wlw 9,0, JAN 28 20
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Surface ruptures in the
broader Livadi swamp area
observed during 1°t earthquake
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Geological formations

Pliocene-Quaternary Deposits

[ Alluvials, interglacial Middle Pleistocene deposits
[ Middle Pleistocens scree and talus cones

[ Pliacene-Calabrian sequence

Paxoi Unit

[ | Middle Miocena-Early Pliscena clay-clastic sequence
[ Triassic-Middle Miocene limestones

Earthquake epicentres Ruptured fault zones

Fault zone ruptured
4 o—
¥ January 26th, 201 during 1st earthguake

Fault zone ruptured

* February 3rd, 2014 during 2nd earthquake

Tectonic sbructures
= Fault

— Sirike-slip fault
& visible thrust
Lo . Covered thrust

Earthquake environmental effects
f} Surface ruptures

Data derived from already
published DInSAR analysis results

] uplifted area

M Area of maximum wplift (+12 cm)
= [isplacement discontinuity
] subsided area

W Area of maximum subsidence

modified from
Lekkas and Mavroulis
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