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Stratigraphic and structural reconstruction of the deep 
subsurface in the south sector of Parma city for 

characterizing low enthalpy (<90°C) geothermal potential.



The SGSS has produced a map of areas of interest to search low enthalpy 
geothermal reservoir. 

The areas of interest, including the area of this work, are located in 
correspondence of buried structural high

Areas of interest

Areas studied



From AGIP, 1983

The study area lies on the southern edge of the Padan Sedimentary Basin charctherized by 
strong structural deformation in the upper Miocene to Pleisotcene that created overlapping 

arcs (thrust fronts)
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In the schematic geological section 
below we can see the main thrust 

front in the study area with the 
presence of the foredeep serravallian 

and tortonian deposits (turbidite 
sandstone and marl) and the actual  

Plio-Pleistocene foredeep basin 
toward north.



DATA BASE

• Profiles  of  ENI – AGIP  hydrocarbon wells.

• Thermometric  data  taken  from UNMIG Database and from SGSS  
Database

• Consultation  of  ENI – AGIP  seismic  reflection  profiles

• Thermometric  measurements  in water  wells

• Reflection  seismic  survey  carried out  specifically  in the study  
area



18 Hydrocarbon Wells

5 Geological sections 
drawn by interpreting 

the seismic profiles

1 High resolution 
seismic reflection 

profile

PARMA

LOCATION OF DATA IN THE STUDY AREA



DATA ANALYSIS



ANALYSIS OF WELLS LOG PROFILE

Total porosity by electric log

Hydraulic head by density
of perforation mud

Temperature by electric log

The wells data allow a preliminary assessment of  
hydrogeological and thermal  properties of  deep aquifer 

(geothermal reservoir) and contain 
the  main  stratigraphic data
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In conclusion bybliographic data confirm the hydrogeological 
potential of the tortonian turbidite aquifer system in the study

area

ENI – AGIP wells drilled in the study area domostrated  the salt 
water  saturation of these  arenitic  bodies

In the foredeep  Serravallian – Tortonian turbidite  deposits  we can 
find arenitic body with  porosity  and hydraulic conductivity  

between 0,080 e i 0,220 Darcy  likely to be considered potential 
geothermal reservoir (2,1 *10-4 cm/sec) (GE.T.AS. s.r.l., 1988). The 

hydraulic  parameters  were  calculates  through  the  
interpretation of  hydrogeological  tests  in  hydrocarbon wells

ANALYSIS OF BIBLIOGRAPHIC DATA



ANALISYS OF TEMPERATURE DATA

The temperature data taken from  ENI-AGIP wells and referred  to as 
«calculated measures» have been used as a matter of course, while those 

listed as «unregulated» are  just  taken as a reference. 

Within the miocene foredeep succession  was then calculated the geothermal 
gradient  using the formula

i =  ΔT / Δx

From the measurements of the heat  flow and the calculated temperature in the 
ENI-AGP wells  we  tried to extrapolate the temperature  values  every  50 meters of 

depth within the Serrravallina-Tortonian succession through the law that 
describes the conduction of heat (D.Halliday, R. Resnick, J. Walker, 2002):



In this work, in addition  to the literature  search of  temperature/heat data,  have been 
carried out  measurements of temperature in water wells  located in structural high areas  in 
order to obtain thermal profiles in quaternary continental succession  seat of the main fresh 

water aquifer complexes..

DEPTH TEMPERATURE
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Example of thermal profile  in water  well  located
near the AGIP well «Collecchio 3»
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In structural high areas  the temperature data 
in shallow water wells have been  extrapolated 
in depth with those of deep hydrocarbon wells.

In the graphics  below  are compared the 
geothermal gradient  of structural high with 

those of actual  foredeep basinStructural high
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INTERPRETATION OF SEISMIC PROFILE 
The example of «STRADELLA» profile

The seismic refelction profile  allow  
detailed stratigraphic and 

structural  analysis  of  subsurface.
Reflectors of  seismic  profile  were  calibrated  using 

the  hydrocarbon  wells
Collecchio 3 and Collecchio 13 
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EXAMPLE OF CARTOGRAPHIC MAPPING
For the realization of  geological/geothermal section and cartographic mapping have used 

the interpretations of the database shown in previous slides

This slide shows  a geological 
section that is processed 

highlighting the isoterm path  and 
the tortonian aquifer system

Geological  Section Collecchio – San Pancrazio



Using data extrapolated from geothermal sections and geothermal wells has estabilished a map of  
temperature at 800 meters depth.

Using  geostatistical methods, in particular Kriging, has analyzed the spatial distribution of z points to 
obtain bathymetric grid of isotherms

Isotherms Grid
at  800 meters depth

There is a 
close 

correlation 
between the 
presence of 
geothermal 

anomalies and 
thrust fronts



CONCLUSION
PALEOTHERMIC MODEL IN THE STUDY AREA

The deduced  paleotermic model shows that in the areas of structural high the main  positive  thermal anomalies  develop 
within  1000-1500 meters depth. 

The positive thermal anomalies results in correlation with the  presence of thrust fronts  and  the  extent of vertical 
displacement of  Miocene sedimentary succession

The geothermal gradient is about twice that of actual  foredeep sector: 4°-4,5°C / 100 m against  2,2°-2,4°C / 100 m

The heat flow in structural high is about 0,065 – 0,075 W / m² compared to about 0,030-0,035 W / m² in actual  foredeep 
sector



Further characterization of the miocene geothermal reservoir could be used to 
pre-feasibility studies on the use of low enthalpy geothermal reservoirs in the 

urban area of Parma by open loop system (doublet wells). We recall how in Emilia-
Romagna Region the low enthalpy is already used for years for district heating in 

the city of Ferrara.

This study further confirm the fact that the SGSS can make new insights and research in 
structural high areas  aiming their geothermal characterization

CONCLUSION




