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E. Piegari*, R. Di Maio, R. Salone, C. De Paola

Department of Earth, Environment and Resources Sciences
University of Naples Federico I, Italy

In the last twenty years, a growing interest is noticed in quantifying non-volcanic degassing,

which could represent a significant input of CO, into the atmosphere.

Large emissions of non-volcanic carbon dioxide usually take place in seismically active zones,
where the existence of a positive spatial correlation between gas discharges and extensional
tectonic regimes has been confirmed by seismic data. Extensional stress plays a key role in
creating pathways for the rising of gases at micro- and macro-scales, increasing the rock
permeability and connecting the deep crust to the earth surface.

Geoelectrical investigations, which are very sensitive to permeability changes, provide accurate
volumetric reconstructions of the physical properties of the rocks and, therefore, are fundamental
not only for the definition of the seismic-active zone geometry, but also for understanding the
processes that govern the flow of fluids along the damage zone.

In this framework, we present the results of an integrated approach where geoelectrical and passive
seismic data are used to construct a 3D geological model, whose simulated temporal evolution
allowed the estimation of CO, flux along an active fault in the area of Matese Ridge (Southern
Apennines, Italy). By varying the geometry of the source system and the permeability values of the
damage zone, characteristic times for the upward migration of CO, through a thick layer of silts
and clays have been estimated and CO, fluxes comparable with the observed values in the
investigated area have been predicted. These findings are promising for gas hazard, as they suggest
that numerical simulations of different CO, degassing scenarios could forecast possible critical
variations in the amount of CO, emitted near the fault.
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Survey area

We investigate Colle Sponeta fault.
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The survey area has one of the largest
non-volcanic gas emission ever measured
on earth (Ascione et al., GSA Bulletin, 2018).

CO2 fluxes ~ 34 kg d!
from zones of focused degassing

Immagini ©2020 Data SIO, NOAA, U.S. Navy, NGA, GEBCO,Landsat / Copernii jini ©2020 ics,Dati 200 km
cartografici ©2020 GeoBasis-DE/BKG (©2009),Google, Inst. Geogr. Nacional

Colle Sponeta
fault

Soffione dilCiorlano

survey area

Google

Immagini ©2020 Google,Data SIO, NOAA, U.S. Navy, NGA, GEBCO,Landsat / Copernicus,Dati cartografici ©2020 200 m



2D ERT survey

X (M)

Google Earth

200m

2D ERT survey

© E. Piegari, R. Di Maio, R. Salone, C. De Paola. All rights reserved

4 profiles of length 470 m
10 m inter-electrode space
20 m distant each other

o Elettrodi
V HVSR

Ramo_2
Ramo_3
Ramo_4

pole-dipole array CO2 migration
HVSR measurements pathways

identify the basement

at a depth of about 70 m b.g.l.
(green-yellow boundary in ERT
sections).

De Paola et al., 2019

320
300
280
260
240
220
200

320
300
280
260
240
220
200

320
300
280
260
240
220
200

Silts

I and clays
g 4

50 100 250 300 350 400 450 500

200

%
basement

350 400 450 500

150 200 | 250 300 350 400 450 500
| < Colle Sponeta fault

50 100 150 200 | 250 300 350 400 450 500
Log(resistivity)

0.1 0.7 1.3 1.9 2.5 3.1 3.7




Fau|t Images from 3D ERT SliCES Preferential fluid localisation
along the fault

N\

0 P "3 gy
15 e e
X (m) 30 (i < Z~20 m b.g.l.
45 \ \'\
A 600 118 % 470
N Z=296m
: A,
X (m) 20 asb i RoR = Z~40 m b.g.l.
“ — .obo!ooo oooooooooo
600 118 ~ 225 353 470
Z=276m P -"-YLnl)
0
o Z~50 m b.g.l.
X (m) 20 W \ saar ; '» = S IR g
a5 x / AR/ | E
60 Pemasss ,AA-.,.'.QJoo—o&a"';‘f!"’"*""0'00—0700049....'
0 118 ~ B 3583 470
Z=266m Y (m)
= — — — o~
0
15
X (m) 30 ZN 70 m b.g.l.
45 *
204 7%, ; - Q:QQQ)HQ000'009-..._...,,.,“
0 . . 53 470
Z=246m Y (m)
Resistivity (2m)
B
150 10 50 350 2000 10000 Fault damage zone

© E. Piegari, R. Di Maio, R. Salone, C. De Paola. All rights reserved



Results @0 m Numerical simulations have been performed for
different choices of model parameters and
CO2 source geometries, while number and thickness
120 m of layers, as well as cell size, have been chosen
according to the results of 3D ERT survey.
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Numerical simulations of temporal evolution of the
proposed model are able to reproduce measured values
for gas saturation and CO2 flux at Colle Sponeta fault,
) ) @ allowing reliable predictions for temporal changes of
Di Maio et al., 2019 a70 CO2 degassing.
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