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Thermal Anomaly
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Temperature:
-1000 m Tmax 60°C
-2000 m Tmax 100°C
-3000 m Tmax 120°C

Heat Flow
Up to 90 mW/m2

Guardia 
dei 

Lombardi

Modified after Della Vedova et al.  (2001)



Regional Geological Setting

3Scrocca (2010)



Guardia dei Lombardi: Subsurface Datasets
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Seismic reflection profiles and well data available  in the public domain
(Videpi Project  vs ENI database) 



Surface 
Geology 

Field survey
Critical review
published maps



Geochemistry and 
Hydrogeology



Mefite d’Ansanto: CO2 Emission
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According to Chiodini et al. (2010), Medite d’Ansanto is the largest natural emission of low 
temperature CO2 rich gases, from non‐volcanic environment, ever measured in the Earth 
(total gas flux 23.1 kg/s - 2000 ton/day)

CO2 (98 vol%) 
with minor amounts  of: 
N2 (1.3 vol%), 
H2S (0.33 vol%) 
CH4 (0.23 vol%)
(Chiodini et al., 2010)



DEM, Spring and Wells
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Vertical Exageration
V=2H



DEM and Surface Geology
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Vertical Exageration
V=2H



Well Data: 3D View
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Vertical Exageration
V=2H



Available 
Well 
Data

Consiglio Nazionale delle Ricerche
Dipartimento Terra e Ambiente

• Composite 
Logs data

• Techinical 
Reports

• Cores



Well Data Analysis: 1
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Main geothermal reservoir is made up 
by fractured carbonates, 
(Cretaceous-Eocene units of the 
Apulian shallow water carbonate 
platform )

Cap rock is formed by mainly shaly 
formations overlying the geothermal 
reservoir



Well Data Analysis: 2

Well data analysis allowed the 
characterization of the geothermal reservoir

• Stratigraphy
• Temperatures (BHT and corrected SBHT)
• Logs (Resistivity, SP, GR)
• Cores
• Mud Losses
• Well test results
• Reservoir fluids



Temperature
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Well Temperatures
(SBHT vs TVDSS)

Up to 120-130 ˚C 
in Bonito 1Dir

Geothermometers
on water samples 
collected from 
thermal springs: 
T reservoir 124˚C 
(Duchi et al., 1995)



Cores
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ENI GEOLAB (Bolgiano)
3 well available (Monteforcuso 1, Monteforcuso 2 e Bonito 1 Dir)
Total of 12 cores (16.4 m di recupero) :

Main Goals:
• Facies and micorfacies description 
• Improve formation tops interpretation and well correlation
• Characterization of the recognisable fracture systems



Cores Facies Analysis
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Dolomitization parrell to
algal lamination

Algal lamintaion

Monte Forcuso 1, Core 7 (1790,3-1792 m MD)
Shallow water Carbonate  (Laminated bindstone, Apulian Carbonate Platform, Lower Cretaceous)

Monte Forcuso 1, Core 5 (1488-1490 m MD)
Shallow water Carbonate  (grainstone i, Apulian Carbonate Platform, UpperCretaceous)

Peloid

Intraclast



Core Fractures
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Bonito 1 Dir – Core 2: 2646 m MD
Calcite vein in Intraclastic packstone. with
preserved porosity

Open fracture (joint)

Vein with two different  
diagenetic fill

Late generation vein

Monte Forcuso 2 – Core 1: 1497.5 m MD
Veins and joint in grainstone

Monte Forcuso 1 – Core 3: 1137.7 m MD
Wackestone with fractures filled by anhedral dolomite
crystals

Monte Forcuso 1 – Core 7: 1790.3 m MD
Pressure solution seams, calcite veins and dolomitised
zones (dark areas)

Bonito 1 Dir – Core 6: 3103 m MD (mudstone – grainstone)
Low angle reverse fault with associated damage zone and
kinematic indicators (Calcite steps and slickensides)



Fractured Carbonates

Low fracture 
intensity: 
Good match

High fracture 
intensity: 
Bad match

Porosity:
Logs derived 
vs core measured



Fractures Detection 

Consiglio Nazionale delle Ricerche
Dipartimento Terra e Ambiente

F.M.I.

After Trice (1999)
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Mud Losses

Well Tests

Core Plugs:
Very low
0.1-5 mD

Mud Losses :
Generally 0.1-20 mD 
Up to 50 mD

Well Tests
Up to:
140-160 mD (M. Forcuso 1)
100-135 mD (Bonito 1 Dir)

Low matrix permeabilities 
but fractured zones show 
signficant permeabilites

Analysis and interpretation of well test results, mud 
losses logs and core plugs measurements

Permeabilities



Well Correlation: 1
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Well Correlation: 2
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Seismic Reflection Profiles: 1
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Seismic Reflection Profiles: 2
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Well Seismic Tie
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AV-380-87-MIG



Seismic Interpretation: an Example
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AV-380-87-MIG



3D Geological Model
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3D Model: Top Reservoir (m SSL)
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Permeability Log
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mD

Vertical Exageration
V=2H
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Conceptual Model

• Structural setting: buried  thrust-related folds developed during the Apennine orogenesis in Pliocene times offset by extensional 
faults during Pleistocene times

• Main geothermal reservoir: shallow water, fractured, carbonates (Cretaceous-Eocene)
• Permeabilities: about 100-150 mD (fracture systems)
• Top reservoir depth: from about -250 m below the sea level (about -1125 m below the ground level) in Monte Forcuso 1 well to 

about -1750 m below the sea level (about -2315 m below the ground level) in Bonito 1 Dir well
• Temperature of  about 120˚C at depth of about -2000 m below sea level may be expected
• Reservoir fluids, in the central and upper part of the structural culmination (i.e., Monte Forcuso 1 well) mainly CO2, (gas cap 

about 470-500 thick) which rests above an accumulation of brackish water. Along the flanks of the buried anticline (e.g., Bonito 1 
Dir, Ciccone 1 wells), the reservoir fluid do not show a free gas phase but only saline water

• Flow rates :variable  from 10 l/m (Bonito 1dir) to 95 l/m (Ciccone 1) to a maximum of 205 l/m (Monte Forcuso 1)

Contatto 
CO2/H2O

Mappa Isobate
Top Reservoir

(m ssl)



3D MODELLING
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Niederau et al. (2015)


