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EXPLORATION 
PIONEERS 
 

GEOLOGICAL MAPPING 
 

3D 
MODELLING 
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3D Models Area 
(km2) 

depth 
(m) 

Data input  

surface  subsurface  

FOSSOMBRONE 600 3,500 
Field data (1:25,000) CARG 
Bedding attitude measurements 

Cross-sections 
Well stratigraphies 
Seismic profiles 

FIRENZE 25 100 
Cross-sections 
Well stratigraphies 
Bedrock isobath map 

POLINO 18 400 Field data (1:25,000) CARG Cross-sections 

CIMINI 250 3,000 Field data (1:25,000) CARG Well stratigraphies 
Bedrock isobaths map 

FIUMICINO 80 100 Field data (1:25,000) CARG Well stratigraphies 

VETTE FELTRINE 300 2,500 Field data (1:10,000) 
Bedding attitude measurements 

Cross-sections 

PO PLAIN 6,000 10,000 

Cross-sections 
Well stratigraphies 
Seismic profiles 
Isobaths map 

Paleogeographic reconstruction 

Structural restoration 

Analysis of rock volumes 

Hydrogeological complexes 

Geological sheet - 3D 

Subsoil geological sheet - 3D 

Geopotentials, Slip rates calculation 
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Resources 
• groundwater 
• geothermal energy 
• oil and gas production and storage  
• Carbon Capture and Storage 
• ....... 

Risks 
• earthquake 
• subsidence  
• sinkhole 
• human effects 
• ......... 

SUBSURFACE IS…. 
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UNDERGROUD RESOURCES 

GEOLOGICAL HAZARDS 

Plain, but not Stable  

Hydrocarbon licences 
GeoMol seismic dataset 
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DATASET (ENI courtesy) 
807 lines 12.200 km 
126 wells 
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3D Time domain 3D Depth domain 

• Seismic interpretation – line drawing 
• Velocity (TDT) from wells 

Input data 

• Faults 
• Horizons/facies 

Modeled  
objects  

Lines 

3D model 
time 

Check depth  
well data 

• Geological maps 
• Isobath maps 
• Well markers (horizons and faults) 
• Geological sections 

Input data 

• Faults 
• Horizons/facies 

Modeled  
objects  

Lines/points 

3D model 
depth 

Products 

Attributes  
database  

input 

Attributes  
output 

ENI  
Data 
room 

IT_GSOs 
databases 

Products 

Velocity  
model 
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Maesano et al. (2014) Rend. SGI  

WORKFLOW 
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Etris et al. (2001)  
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ATTRIBUTES INPUT 
 

3D MODEL ATTRIBUTES 
OUTPUT 
 

TEMPERATURE 
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Extensional and  
transcurrent faults 

Reverse and 
Thrust faults 

3D MODEL 
 

3D STRUCTURAL 
ANALYSIS 
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Criteria for the identification of active faults: 
-Orientation compatible with present day field stress 
-Dislocation or deformation of horizons younger than 1.6 Myr 
-Evidence of growth strata 
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Criteria for the identification of active faults: 
-Orientation compatible with present day field stress 
-Dislocation or deformation of horizons younger than 1.6 Myr 
-Evidence of growth strata 

ANTICLINE 
 

? 
 

FAULT 
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3D 
DISPLACEMENT 

3D SLIP RATE 

NW SE 

30 km 

Slip analysis 
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Maesano et al., 2013 D’Ambrogi & the Italian Geomol team, 2014 

3D 
DECOMPACTION 

SYN TECTONIC SIGNAL 
VS 

SEDIMENTATION 
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TOPOGRAPHY (AFTER UNFOLDING AND DECOMPACTION) 
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PLS125-114 

PLS065-045 PLS087-065 

PLS114-087 PLS150-125 

THICKNESS (AFTER DECOMPACTION AND UNFOLDING) 

PLS045-dem 
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3D models are the starting points for specific analyses and applications:  
•structural history of sedimentary basins; 
•thickness maps and volume calculation for key stratigraphic horizons. 
•move on fault restoration and decompaction for calculation of long term slip rates; 
•identification of data inconsistency and support to the model validation; 

CONCLUSIONS 
 

PLS114-087 

CAVONE OIL FIELD 

MAY 2012 SEISMIC 
SEQUENCE 

BASIN INFILLING 

INFILLING VOLUMES 
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THANK YOU 
 

Francesco E. Maesano: email: francescoemanuele.maesano@isprambiente.it 

Chiara D’Ambrogi: email: chiara.dambrogi@isprambiente.it 

The project GeoMol is co-funded by the Alpine Space Program as part of 
the European Territorial Cooperation 2007-2013. The project integrates 
partners from Austria, France, Germany, Italy, Slovenia and Switzerland 
and runs from September 2012 to June 2015. Further information on 
www.geomol.eu  
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