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Very sllghtly anomal ou S
earttfquake (M nltude 6.3, Italy).
Implications for risk aS'sessment.monltormg tools & public acceptance of CO, and CH, underground storage
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ing the Apenninic Bélt (Central Italy), for more than
oceurred o April 6th at 1:32(UTC) causing about 300
ing clode villages. The hypocentér_has been located at 42.35°N,
13, 3&“4{ a depth.of around 10 km. OF€ the mainsshock a long seismic sequence was occurred for four
onths (i.e", Marchi; 30, 2 Apiil,
shock) Vp/Vs ‘@nomalous gignals®in the, eanhq iake sequence suggest an important role of deep fluids pore-
pressure evolution = ibly driven by CO2 or brines - in the seismogenic process (Figure 3). The aftershocks
(more'than 35.000) were - characterised by'moderate-njagnitude events (between Mw.5 and 4.0), with Apenninic
direction and pormal fault focal mechanisms. Seismicity distribution, GPS and DinSAR:iodelling suggest the,
presenge of a 50SE nomal fault of 15,km as the seismagenio source (Paganica Fault, Yesbolpsjtje of thg
6,main-shock).
Historical earthquakes affetting sqsmugemc segments’ cluse 1o me-ﬁ in
evelits in the North-Western area.(Carhpotosta-Avezzano)s and (0
(Maw 5.4) events in the Eastem area (alorigtheMiddle A!emo Altey
Campotosfo segment has been, activated lifng 09 Pacie
_end of August 2010),"hile.the AtEi- Vel
“dangerous qUiescert fault '(adij
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W 1w 3 - i - 2 Pagapica and S. Pio delle;«rﬂere fault segmeq& -
S P—( - The NW Paganica normﬂl’(’ult SE diping, is a campléx f'ault system with antithetic NW-SE faults (Bazzano and Fossa Faults), on its hanglng j-wall, which bound the SW side*of the Middle Aterno
3 2 the main; shock (yellow star) and the two strongest aﬂershoc\g‘% Rlyer Valley !gar\lca fault system, forms a graben and control a depocenter, well highlighted by the cosismic DINSAR image soon after the April, 6 earthquake. The Sdutfiern boundary of
lhn-*pgamca Fault” plane. Bleu triangles are the strong motion.stali © | thisfault, in t Fossa zone, was affected from Mw 5.3 aftershock in the April 7 and the subsequent N-S micro-seismic sequence (see Figure. 2 a). In the Southern borderdf the Paganica’
ool alnng the normal fauls in the Abruzzo Region. -+~ - Fault, begins io delle camere fault Western tip (Barisciano-S. Pio-Camel -Navelli alignment): the temporal patterns of the 1461 and 2009 seismic sequences, located along the S.Pio
f e ; delle Camereaid the Paganica faults respectively, show sigpificant s.msrmes Indeed, the two main-shocks were preceded by significant foreshockss which occurred 7-10 days before- the
» shocKs-Moreover, both main-shocks. wete shonly (1-2-hours) followelby a hlgh energy aftershocks and the rest of the sequence evolved for about two momhs with several Md+.

3-Soil gas survey and g ing: ies and
The aims of the geochemical measurements in aquifers and of soil gases (fluxes and concemranunéj‘vlere 110
study the fluid processes acting close to the seismogenic segment and defining geochemically active faults; 2) to
| verify the CO, leakages in occurrence of strong seismic sequences, taking into account the deep-CO, reservoir at
| Catilia town, only 20 km NW far away (Figure 3 c). This task is mainly addressed to a carbon mass balance and to
e)q;lude leakage and seepage dangerous for the health, with the final purpose to enhance the *public acceptance”
“neiily exploited CO, Capture & Storage (CCS) technologies, in case of strong earthquakes close storage
s 3) to-evaluate variations of geochemistry, carbon balance, geothermometry and WRI Processes in the
rs linked 1o the seismic sequence.
/&'sholy the results by CO, and CH, fluxes measurements (around 1000 Sites) and radon, CO,, CHy, He, Hy, N,
, and light hydrocarbons concentrations points (around 100 sites) in the main sector of the seismic
Juence. An area of ~ 900 km? have been surveyed by INGV with more than 400 monitoring sites (fractures
‘part of which are coupledby geochemical measurements in oifs. Most of the surface effects have been
_(nbﬁper! also adegards the presence/absence at surface of deep fluids uprising including false alarms (hot water,
g_ns,pqgls?fluxes. vapours,etc. Soil gas samples were collected from shallow paint seurces: with a steel probe
10 a deplh of 0.6m belcrw the g_r.ound surface. After a preliminary cleaning of the system, soil-gas sample is.
’ mL steel cylinder for laboratory analysis (Hey Ne, Hy-O,, Ny, CO,,
>, Ak 5 CH, anﬂ H,S)-by means of a Perkln r AutoSystem XL gas -chromatograph. A RAD7 Durridge® alpha
dml:ﬂ:ﬁ/m’\‘/mdgﬁzs ﬂmwrﬁgm o ;“gﬁ;aﬁ;h,:m"ﬂgn?r?s‘omemw ﬂwmg egeachemn:al measuremenw C) ¢ Cm"'a cof"thc - e - \ L5 .spec(rumeler was used for Rn. surveys, Gas flux measurements have been performed in situ \fﬂg the
: " 4 3 chamber technique (West System™).

Tal;le 1 shows the maxlmum and mlmmum values of _ﬂu'gs and concerﬁmluns of geog-;s‘ species, me@sureﬁ in
'sails-along the two  fault segtmnts Along the Paganica fault area‘ ‘the lnaxlmum Hgl;ux is around.800.gm;
after 1 month the CH, fluxes decrea_gg-‘ﬂom 300 to 3 gm 2day-and CO, fltixes anomalies disappeal ecf 4
Soil-gas surveys -carried out- at-Ca\l}.Slcaboton of Bazzano town - ifside the Pagamca faul& Eastern o
‘depacenter- 'show gas-enriched along the sonivacmres that disappeared after-one mqnth.iﬁ'hls et un;le],nne
mah s very-ﬂnportam to perform soi gas surveying soon aner the svung séi ismic event.
. 4 b, are repoftéd,CO2 flux g:suremeﬁt profiles perpendicular to the a fal
two und'230 medsures were performed along the 10 proﬁlegm Fﬂure 4
CO2-flux (1500 gknzdey) was few-feters W from the Aquediict mpmre essure
Elung one of the Paganica ffuh profile. (T7), located close to the Edstern it | “1?1? lE
azzan mvn (depncenfero the Paganica Fault), \Nefuundvela ly high flux o! GDZ e
aloig bordering the Eastern tip of tre P Falit, wiiere the.fractures are Rre s | | e o e e
rection in the San Sregonu 'ry Fossa area (while the Paganica fault mﬁéas simple N ~ Lol 5 5 + measured in soil along the two fault segments
ese areas the ccomplexity-of me ﬁeld and 'soda& geuchem iomalies, 4 - i = | | grids.
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“Figure/aa) Radon maximur _ymmaly re smahyﬁr Cave of Bazzaﬂb inside the Paganica fault Eastern tip nbgﬁr he 0 s the @ ?
“zone, where §he seismitity ciSappear completely aftér.the Apnls’ vent Kw 5.6, mn.;paa‘g Fifle S. Pio della: i i i
“Part); b) lux measur mﬁles (s..egif every 25 m?q the.Paganica Falt (red line). The green triangles are the fracture-surface”evidence of the cosismic phase-and -
¥ um@nr:eée mlcsq ks of cc“ux _yaluek along (he sludled ofiles, a: the fault expression at surface: cnnummspon;onng station was ms;au
im CO, fltix anamaly ntingt T Smwnng
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) Normal Probabiliy Plot of the CO, flux measuréments in the depocenter of the S. Pio delle Camere fault, soon
after the paroxysmal phase of the L'Aquila seismic sequence (October, 2009) and during a subsequent survey, far from this
eismic phase (August, 2010); b) Normal Probability Plot of me CH, flux data. Both these gas species, during the August.
2010 survey, show variation of anomalo port pr e "silent" fault area; c) Histogram of CO, flux measurements

+ carried out in October 2009 and Aug@ d) Frac in smahemﬂ Cave of Bazzano; ) analmn of the bagamna Fault
(red stary dnd the S. Pio delle Camer ilent” mulfqn 3

j n_t_se'c'tors amohg acti_vat('e'd segments; i ) suriace fracture fleld along and close to many prewousu
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(-f ﬁrst seismic da S 2000 gfmzday of COZ, fogglmzday of CH, and 30,000 Bq/m3 of Rn haved:een maasurea
(one point every 25 m). g;epgas anom@lle; rg)amcular of CH, and | Raqt)n are also concentrated along
ried out in $ Plp delle Camere fault dpPe er have been changed d g 2010, suggestlng chan




