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Goals of the GeoMol Project 

Transnational/transregional 3D geological 

models 

Common criteria of model building and analysis 

 

3D geological model is a pre-requisite for 

 Full geometrical knowledge of geological 

structures (rock volumes, faults)  

 Assessment of subsurface geopotentials 

 Support to environmental impact evaluation 

Italian pilot area – 3D geological model for the assessment of geothermal 

potential and focus on the tectonic structures (e.g. area of the 2012 

earthquake) 

contributors 



Alpine Foreland Basins – 3D models in flat areas 

Foto: ESA 

Area pilota  

GeoMol 

2012 seismic sequence 

main shocks 



THEMATIC OUTPUT 

Hydrogeology 

resources 
VIA-VAS Applications 

Geothermy Seismotectonics 

GeoMol - THEMATIC OUTPUT 

Basin analysis 

Evolution 

Lab Cavone  

PRIMARY OUTPUT - GeoMol 

Depth 

Thickness 

Age 

Geometrical parameters 

Kinematic parameters 

Geological 

Structural 

DATA 

Gravimetry 

Modeling 

Time domain 

Depth 
domain 

Refining 

GeoMol 3D model 

3D velocity model 



M
a

e
s

a
n

o
 e

t a
l. (2

0
1

4
) R

e
n

d
. S

G
I  



Velocity model 

From the model in time domain to depth domain 

Depth conversion strategies 

3D instantaneous velocity model 

Northern   

Apennines 
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Velocity model 

From the model in time domain to depth domain 



Average absolute errors 

QM 130 m 

PL 150 m 

Top Scaglia 250 m 

Consistency check Validation with control points (wells) and uncertainty 

assessment 

Consistency  check 

Uncertainty maps after depth conversion 

Absolute errors at control points 



Refining 

Editing delle superfici in profondità 

Area with anomalies 

after depth conversion 

Surface from depth 

conversion 

Surface Reshape Well Marker 

Editing surfaces in depth 

Correction of anomalies due to non-homogeneous distribution of 

velocity constraints 



Structural interpretation integrated with processing of gravimetric data 

Filters applied to the gravimetric 

anomalies help to interpret the 

structural setting in problematic 

areas 

Dataset ENI, Elaboration ISPRA – F. Ferri 

Refining and integration with independent datasets 



The 3D model of the Italian pilot area 

15 horizons 

132 faults 

500x500 m horizontal resolution 

(7 horizons in the Pleistocene succession) 

Stratigraphic Scheme 

11 unconformity 

L2 Oligo-Miocene 

detachment level 

L2 Upper Carnian 

detachment level 
4 Top 



3D Model and thematic outputs 

GeoMol 3D Model 

 Most recent deformed horizon Anticline axes 

 Most recent faulted horizon Faults 

Faults  geometric and kinematic parameters (depth, azimuth, dip) 

Seismotectonics 

Geology at isotherm 

Depth of target horizons 

Geological units at X depth 

Geothermy Active faults 

Seismogenic sources 

Geopotentials 

Molinari, Torri, Martini & the 

Italian GeoMol Team. Euregeo 

2015 Poster Session 

Geology 



Geology: Fault sets 

Mesozoic extensional faults Thrust L1 Thrust L2 



Geology: paleogeographic reconstruction 

Top Maiolica 

Top Upper Carnian 

Trento Platform 

Lombardian Basin 



Geology: Foredeep evolution 

Thickness TSCA-ME1 

Constant and minimun 

thickness 

Maximum thickness 

Eastern termination of Southern 

Alps foredeep 

Oligocene – upper Miocene 

Thickness PL-GEL 

Foredeep depocenter 

of Northern Apennines 

thrust front 

Minimum thickness 

Syn-tectonic erosion 

Pliocene – lower Pleistocene 

Restore base Pliocene 
Southern Alps - Gonfolite 

Northern Apennines - depocenter 
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Maesano & D’Ambrogi (2015) – Coupling sedimentation and tectonic control: Pleistocene 

evolution of the Central Po Basin – It. Jour. Geosc. 

Geology: Pleistocene Basin Analysis 



Maesano & D’Ambrogi (2015) – Coupling sedimentation and tectonic control: Pleistocene 

evolution of the Central Po Basin – It. Jour. Geosc. 

Geology: Pleistocene sedimentation and tectonic control 



Thickness QM1-GEL 

From geology to seismotectonic analysis 

Age of inception of the 

structure 

Slip in 3D 

3D slip rates 

Offset base PL 



Seismotectonic 



L2 

L1 

L2 – New CCS 

L1 – New CCS 
CSS-DISS 

Seismotectonic  



Seismotectonic: sources of 2012 seismic sequence 

29/05/12 

20/05/12 

Top Scaglia 

20 May 2012 

29 May 2012 



Analysis of potential reactivation 

Seismotectonic  

Faults depth ≥ 5 km 

Faults depth < 5 km 

Faults depth ≥ 5 km Faults depth < 5 km 

Potential reactivation vs depth 



Seismotectonic  

Analysis of potential reactivation 

Stress filed mean orientation 

N-S N10E 

Input data: 

- P axes from focal 

mechanisms 

- Borehole breakouts 



Seismotectonic  

Analysis of potential reactivation 

Sh max N10E 

Faults depth ≥ 5 km 

Faults depth < 5 km 

Seismogenic source of 1117 earthquake from DISS 

3.2 beta 



Conclusions 

 Synthesis and advanced management of subsurface data  

 Base for various type of analysis, both for industrial and research purpose 

 Results of collaboration between regional and transnational Geological 

Surveys, research Institutes, Industrial Companies  

3D geological models of the GeoMol Project are: 

... and  

 Free accessible to the public at 

www.geomol.eu 
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