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Define the relationship between
fluids dynamism, crust
kKinematics and earthquake's

development in High Agri Valley

Study Area
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1. Background Information: Geological Framework
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1. Background Information: Geological Framework
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1. Background Information: Geological Framework
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1. Background Information: Geological Framework
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1. Background Information: Seismological Data
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The seismogenic fault system capable of producing
large events (such as the M 7.0, 1857 Basilicata
Earthquake) is alternatively associated to the following
Monti della Maddalena Fault System (MMFS) (Maschio
et al., 2005) and Eastern Agri Fault System
(EAFS)(Cello et al., 2003) and connected to NE-SW
extensional stress regime, at a depth of about

9.5+0.5km below sea level .

micro seismic activity related to the water level
fluctuations of Pertusillo lake and to fluid injection in
CM2 well (Stabile et al., 2014).



1. Background Information: MT investigation in High Agri Valley (2015)
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« M-MT = Mélange and Terrigenous Marine Deposits
« AP = Apulia Plataform Unit from Balasco et al., 2015

Balasco, M., A. Giocoli, S. Piscitelli, G. Romano, A. Siniscalchi, T. A. Stabile, and S. Tripaldi, 2015, «Magnetotelluric investigation in the High Agri Valley (southern Apennine, Italy)», Nat. Hazards
Earth Syst. Sci.,n.15, pp.1-10.



2. Preliminary Results : MT Data Processing and Analysis
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(refer to 31 sounding along 33 Km profile and 16 scattered

' 12 soundings along 15 Km (NE-SW) + Robust processing code of Egbert (1997)
' 31 soundings along 33 Km (NE-SW) +« 0.01-800/1000 s period range of apparent

D) 16 scattered soundings resistivity and phase

+ 100 ohm-m average apparent resistivity value

soundings)
« 2D dimensionality for 30s-1000s (3 ~ 0)
« Antiappenninc Directionality for 30s-1000s
(a~45).



. MT inversion tests using ModEM software in parallel version (Kelbert et al.,2014)

. Best Model Grid and Mesh Choice

. Topography and Sea Coast Effects Estimation

. Comparison of full impedance tensor inversion result obtained from model and data NS oriented
with the results of full-impedance tensor inversion obtained from model mesh and the data
aligned with quasi-2-D geo-electrical strike

. Comparison of full impedance tensor inversion result with the result obtained from inversion of
only off-diagonal components of the magnetotelluric immpedance tensor

. Comparison of different impedance tensor inversion results obtained from different starting model
Comparison of different impedance tensor inversion results obtained through different values of

covariance (smoothing)



3. MT inversion tests using ModEM software in parallel version (Kelbert et al.,2014)

a. Model grid and mesh choice
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3. MT inversion tests using ModEM software in parallel version (Kelbert et al.,2014)

b. Topography and Sea Coast Effects Tests

Evaluation of topography effects: consists in the evaluation of synthetic forward modelling performed on
Land Model and Basic Model
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Land Model is derived from replacing the ocean
resistivity with a land resistivity of 100 ohm-m
» considering topography and bathymetry

Basic Model consists of the homogenous 3D
starting model with a resistivity of 100 ohm-m
» without ocean and topography



3. MT inversion tests using ModEM software in parallel version (Kelbert et al.,2014)

b. Topography and Sea Coast Effects Tests

Evaluation of topography effects: consists in the evaluation of synthetic forward modelling performed on
Land Model and Basic Model
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3. MT inversion tests using ModEM software in parallel version (Kelbert et al.,2014)

b. Topography and Sea Coast Effects Tests
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3. MT inversion tests using ModEM software in parallel version (Kelbert et al.,2014)

c. Model Mesh Orientation choice

Model ad Data NS Oriented

Model ad Data Strike Oriented

LOG10[Resistivity (ohm.m})]

LOG10[Resistivity (ohm.m)]

Shortest Period Longest Period Background Resis.

—

#of cells Cell dimension # of padding cells Increasing Factor

X-Direction m W m 1.12
Y-Direction E w m -21 -1.12

# of Layers First Layer Thickness © Z increasing Factor

Z-Direction .

Model mesh and data aligned with
quasi 2D geo electrical strike reduce
the mathematical problem to the finite
differences (Kiyan et al., 2013)



3. MT inversion tests using ModEM software in parallel version (Kelbert et al.,2014)

d. Off-diagonal impedance tensor inversion vs Full-diagonal impedance tensor tests
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3. MT inversion tests using ModEM software in parallel version (Kelbert et al.,2014)

e. Different Starting Model Tests
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3. MT inversion tests using ModEM software in parallel version (Kelbert et al.,2014)

f. Covariance Model Tests
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4. First interpretation of the conductivity model
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4. First interpretation of the conductivity model
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5. Test Results

* Model Mesh and Data geological-stike oriented allow to observe the resistivity bodies in depth;

* Full-impedance tensor inversion allow to individuate in more detail the bodies geometries in surface;

« Homogeneous starting model of 100 ohm-m allow to define clearly the resistivity variations in all three
directions;

« The Covariance Model Parameter of 0.6 allow to remove the resistivity bodies in surface

 Itis important to consider the sea effects on the deeper part of the 3D resistivity model



6. Follow up

* Reduce the number of MT soundings for MT data inversion, to obtain an homogenous MT array for
High Agri Valley

« Construct a new model mesh and grid for the Homogeneous MT array

« Consider the MT inversion test results to obtain the High Agri Valley conductivity model

« Joint interpretation between MT impedance tensor inversion result and seismological data
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