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Aim:  

To improve the understanding of the upper crustal 

structure in the Linking Zone through 3D 

geological and geophysical modelling 



Geological Setting 

Study area and location 

of the cross-sections 

(Corte 0 to 7). The main 

toponims are also 

indicated. 



Surveys 

Gravimetric Surveys, 1:50000 scale 
• RMS X coordinate: 0.22 m 

• RMS Y coordinate: 0.15 m 

• RMS Z: 0.11 m 

• RMS gravity measurements: 0.02 mGal 

• Uncertainty Bouguer anomaly: 0.04 mGal  

 

Red – 1953 stations from IGME database 

Black and blue – 938 new stations specifically 

acquired for this work 

Shaded in red, the location of 

the initially assumed area as 

possible CO2 storage site 

Rock samples: Red – location of the samples 

(827 acquired along three different surveys) 



Petrophysics 

Densities (g/cm3) 
(uncertainty: ±0.02 g/cm3) 

Magnetic susceptibility (SIx10-6) 
(uncertainty: ±5 SIx10-6)   

1470 samples:  

• 827 from this project 

• 643 from public databases 



Geophysical data 

Total magnetic field (nT); 1km x 1km grid Drillholes 

Gravity data: 2 km x 2 km grid 



• Data processing 

• Regional-residual 

separation 

• Rock sample analysis 

Final balanced 

cross-sections 

(uncertainty in depth c. tens of m; 

sensitivity tests) 

3D 

Field Mapping 

Grav and mag data 

(surveys & IGME database) 

Rock samples 

(from succesive surveys) 

Total magnetic field (nT) 

Petrophysical data (left) & balanced cross-sections 

2.5D Modelling (1/2) 

• 8 cross-sections  

from 48.5 to 66 km in length 

 

• RMS of the errors  

(observed-calculated): 

 

Gravity modelling: c. 0.5 mGal 

Magnetic modelling: c. 0.4nT 

2.5D Forward GravMag Modelling 
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2.5D Modelling (2/2) 
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3D Modelling 

Initial 3D geological model from DTM, 

surface geology (faults, dips, contacts), 

drillholes & balanced cross-sections 

from 2.5 D geophysical modelling 

Stratigraphic pile 



3D initial model 



3D initial model 

(Only top of the basement is shown as 3D surface) 



3D Gravity Inversion 

(Only top of the basement is shown as 3D surface) 
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(Only top of the basement is shown as voxet) 

(mGal) 

Uncertainty as probabilities (90% in this case) 



(Only top of the basement is shown as 3D surface) 

Stochastic gravity inversion 

Voxet: 

• 1000m x 1000 m x 50m  

• 146 x 75 x 140 (1533000 voxels) 

 

Threshold probability: 90% 



Results 
 of the  

Inversion 

(mGal) (mGal) 

(mGal) 



3D final model: Lithologies 



3D final model: Lithologies 90% probability 

Uncertainties c. 50 to 100 m in depth (black voxels) 



3D final model: Lithologies 



3D final model:  
Basement voxet, sections and faults 

(drillholes are also shown) 



Consistency Move (from geology only) vs. Geomodeller (gravity inversion) 



Conclusions 
• The presented workflow has allowed us to build 

up a 3D geological model with an uncertainty in 

depth of c. 100 m or less. 

 

• The gravimetric inversion allows refining the 

geological model and better asses the uncertainty 

of the structures in depth. 

 

• In the resulting geometry of the top of the 

basement we have identified two new anticline 

structures as potential CO2 reservoirs. 
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