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ABSTRACT We investigate the background seismicity of Central Italy in the area including southern Latium, Abruzzi and Molise (SLAM project). This region has been historically affected by many strong earthquakes, some of them very destructive such as the 1349, 1654, and 1805 events. The May 1984
Comino Valley earthquake (Mw 5.9), southestern Latium, is the largest recent event up to now. The present activity is characterized by diffuse low-magnitude seismicity, marked by some light events (M, <5) which produced localized sequences during 2009-2013. Our study focuses on the seismicity occurred
in such period and, in particular, on the seismic activity currently affecting the Sorano-Marsica area where the last crisis, started with the February 16, 2013 M, 4.8 mainshock, took place. We present hypocentral locations and focal mechanism solutions obtained by using a refined 1D crustal velocity model.
The waveform data set was collected from the digital recordings of the permanent stations of the Italian national seismic network, the Abruzzi and Molise regional seismic networks, and from a dense seismic survey carried out in the region between November 2011 and May 2013. The temporary network
consisted of 17 seismic stations typically configured with a Reftek RT130 digitizer and a three-component Lennartz 3D/5s sensor. The deployment of this array improved significantly the detection and location of background seismicity, including the complete observation of the more recent sequence. We
relocated more than 4800 events with magnitude M, ranging from about 0.5 to 4.8. Earthquakes distribution shows hypocentral depths concentrated within the crust, between 5 and 20 km of depth, and is mostly clustered along the Apenninic chain axis. The computed fault-plane solutions generally display
normal fault mechanisms, confirming the extensional NE-SW processes active since Pleistocene in the study region.
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Location . Lon. (E) Elev. (m)
(asalattico (FR) 41.61870 13.72131
Pescasseroli (AQ) 41.86654 13.72131
Ridotti (AQ) 41.79539 13.60451
Casamari (FR) 41.67198 13.49025
Ferentino (FR) 41.69937 13.26305
Monte Leuci (FR) 41.46246 13.60844
Valvori (FR) 41.56089 13.89065
Barrea (AQ) 41.74404 13.97256
Rocca d’Evandro (CE) 41.37758 13.91817
Itri (Sant. Civita) (LT) 41.33012 13.52067
(Castenuovo Parano (FR) 41.37620 13.76489
Vastogirardi (IS) 41.77654 14.24302
[tri (Rif. Tozze) (LT) 41.32087 13.56061
Civitella Alfedena (AQ) 41.78347 13.89761

Pofi (FR) 41.56271

Operating Period
04/11/2011 - 20/05/2013
02/11/2011-12/04/2012
04/11/2011-30/11/2011
04/11/2011 - 23/05/2013
12/11/2011 - 23/05/2013
18/11/2011 - 22/05/2013
11/11/2011 - 21/05/2013
14/11/2011 - 27/01/2012
11/11/2011 - 17/08/2012
03/11/2011-10/12/2011
01/12/2011 - 22/05/2012
13/01/2012 - 20/05/2013
17/12/2011 - 22/04/2012
30/01/2012 - 21/05/2013
23/02/2012 - 08/03/2013
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Year-Month-Day
1005
1231-06-01
1120-03-25
1170-05-09
1348-09-13
1349-09-09
1367
1456-12-05
1654-07-24
1688-06-05
1693-03-24
1706-11-03
1805-07-26
1806-08-26
1873-07-12
1874-12-06
1877-08-24
1882-06-06
1899-07-19

Imax(M(S)
VI
Vil

VIlI-IX
Vil
Vil

X
VI
Xl
X
Xl
VI
X=Xl
X
Vil

VIVl
Vil
VI
Vil
VI

Epicentral Area
(assino
(assino

Rocca d’Evandro
(Ceccano
Subiaco

Southern Latium-Molise
Sant'Elia Fiumerapido
Molise-Campania

Sorano-Marsica

(ampania
Molise
Maiella
Matese

Alban Hills

Meta Mt.

Meta Mt.
Sorano
Matese

Alban Hills

Chiauci (IS)
Rendinara (AQ)
Carsoli (AQ)
Gallinaro (FR)
Piglio (FR)
Vallecorsa (FR)
VillaS. Lucia (FR)
Sezze Scalo(LT)
Valvisciolo (LT)
Radicosa (FR)
S. Giovanni V. R. (AQ)
Sezze - Casali (LT)
Fontana Liri (FR)

February 16, 2013 MI 4.8 - FRO2, Casamari

41.67845
41.83607
42.09734
41.67721
41.83632
41.42057
41.51108
41.50267
41.56753
41.48366
41.83552
41.51420
41.61039

14.37870
13.46975
13.15863
13.82039
13.13841
13.38977
13.78065
13.03823
12.98173
13.96897
13.54277
13.02805
13.56237

FRO2

FEB 16 (047), 2013
0:58:03.760

02/03/2012 - 20/05/2013
21/03/2012 - 30/10/2012
16/11/2011 - 07/06/2012
12/04/2012 - 21/05/2013
24/04/2012 - 06/05/2013
22/05/2012 - 22/05/2013
09/06/2012 — 20/05/2013
29/06/2012 - 16/08/2012
16/08/2012 - 08/11/2012
17/08/2012 — 21/05/2013
30/10/2012 — 23/05/2013
09/11/2012 - 29/04/2013
08/03/2013 — 23/05/2013
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CONCLUSIVE REMARKS

The data integration we have performed by merging seismic recordings from permanent and temporary networks provided more constrained earthquake
locations and focal mechanism solutions in a large area of Central ltaly, characterized by a very high seismic hazard.

The deployment of the SLAM temporary array has proved very effective in the acquisition of the widespread background seismicity and of four distinct
sequences occurred during the seismic survey.

Fault plane solutions evaluated using P-wave polarity data show the predominance of normal faulting mechanisms with NE-trending direction of extension
coherent with the regional stress field active in this sector of the Apennines.

In the Central Apennines of the Sorano-Marsica area, a persistent, light to moderate, seismic activity is occurring since 2009. Three main sequences,
marked by maximum magnitude of 3.6, 3.0, and 4.8, have been recorded so far at time intervals among the episodes of approximately 1.5 years. The
seismological analysis presented in this study delineates an articulate fault system constituted by major sub-parallel, SW-dipping fault planes extending from 5
km down to at least 20 km depth in the lower crust. Sub-vertical, N-5 oriented, fault segments are also recognizable as secondary or even independent
structures.
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