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This work focuses on the structural and petrophysical analyses of 

fractured carbonate reservoirs, by taking advantage of 3D exposures 

of the Murge area (Italy). The study area represents a good surface 

analogue of the hydrocarbon reservoirs currently exploited in the 

nearby Basilicata  Region. The aims of the project are threefold:

i- assess the fracture distribution in a carbonate multi-layer;

ii- compute both porosity and permeability by Discrete Fracture 

Network (DFN) modeling of the fracture network;

iii- quantify the micro-scale textural anisotropy by 

rock physical experiments on representative samples.

The method allows the detailed study of both 

distribution and dimensional properties of fractures 

crosscutting bedded  tight limestones. The results are 

consistent with a  multi-scale fracture 

compartmentalization within single 10’ of cm-thick 

beds, a few m-thick bed packages bounded by 

transgressive erosional surfaces, and 10’s of m-thick 

bed packages associations confined by breccia levels. 
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3. Method II: DFN Modelling

4. Method III: Rock physical

experiments

The multi-disciplinary work shows that small 

faults form the main fluid conduits for 

subsurface fluid flow. Non stratabound

fractures form the main structural elements for 

the storage of underground fluids.  

These results may help to better assess the 

fluid flow properties of the buried fractured 

hydrocarbon reservoirs  at sub-seismic scales 

present in the Basilicata Region.

Vp and Vs measurements conducted

on samples at different confining

pressure are key to decipher the 

textural anistotropy and the elastic

moduli of the limestone matrices.

The results of ongoing experiments

will also shed new lights on their

petrophysical properties at various

burial conditions . 

5. Concluding remarks

By considering the main dimensional

parameters DFN models are built at

different scales to compute fracture

porosity and correspondent

permeability for single beds, bed 

packages, and bed packages

associations.

The figures on the right represent the 

graphical outputs obtained for a 

single bed package crosscut by 

stratabound fractures and non-

stratabound fractures.

Data input: Fracture orientation,  Intensity, Height , Aspect ratio and Aperture


