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aju interpretirati najnoviji 2D seizmički profili odobreni 
od strane Agencije za ugljikovodike (AZU), reinterpreti-
rati gravimetrijski podatci, definirati glavni rasjedi te 
3D modelirati geometrija odabranih solnih struktura. 
Strukturno-tektonski sklop (re)definirat će se na pučin-
skim otocima srednjeg Jadrana (slika 1). Uspoređivanjem 
prostornog rasporeda epicentara i hipocentara zabil-
ježenih potresa s interpretiranim geološkim strukturama, 
pokušat će se razjasniti povezanost aktivne tektonike sa 
solnim strukturama. Istraživanjem i datiranjem najm-
lađih (kvartarnih) naslaga pokušat će se definirati neotek-
tonska aktivnost solnih dijapira. Istraživanjem odabranih 
markantnih (sub)recentnih erozijskih oblika nastojat će 
se procijeniti prošla i buduća seizmotektonska aktivnost i 
seizmogeohazardi.

Projekt prijavljen na natječaj Hrvatske zaklade za znanost pod 
brojem IP-2022-10-6274.
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Slika 1. Pregledna geotektonska karta s označenim područjem plan-
iranih istraživanja (crveni okvir)
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Geothermal energy is one of the renewable energy sources 
foreseen in the European Union’s plans for the green ener-
gy transition. Its sustainable utilisation mostly depends on 
the characteristics of the geothermal resource from which 
it is extracted. Among others, detailed geological model-
ling and reconstruction of the subsurface is a key factor 
for estimating the potential of a geothermal resource. 
In particular, it is crucial to determine the geometry of 
faults and fractures since the associated highly permeable 
damage zones represent a preferential pathway for the 
circulation of thermal f luids and their uprising (BENSE 
et al., 2013; FAULDS et al., 2013).

This research focuses on the modelling and reconstruc-
tion of the geological and structural settings in the Daruvar 

thermal spring area using surface geophysical techniques. 
Electrical resistivity tomography (ERT) was employed to 
delineate the geometry of resistivity layers in the subsur-
face. The ERT results were combined with an integrated 
approach based on the passive Horizontal to Vertical Spec-
tral Ratio (HVSR) method and the active Multichannel 
Analysis of Surface Waves (MASW) method to map the 
thickness of the Quaternary cover. The geophysical data 
were constrained using the stratigraphic logs of wells in the 
spring area and its surroundings obtaining a 3D recon-
struction of the geological setting.

The spatial distribution of resistivity shows relatively 
low values from 10 to 150 Ωm (Fig. 1). Based on ERT re-
sults and the stratigraphic logs of the wells, three resistiv-
ity layers/geological units were identified (Fig. 1): (1) the 
Quaternary alluvial cover with resistivity ranging between 
30 and 50 Ωm (layer 1); (2) the Neogene sediments with 
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resistivity values of 10–30 Ωm (layer 2); and (3) the Triassic 
dolomites that were divided in a compact layer with resis-
tivity ranging from 70 to 150 Ωm (layer 3a) and a fractured 
layer characterised by resistivity values of 20–30 Ωm (layer 
3b). Furthermore, sharp lateral variations in the resistivity 
distributions were observed. They were generally marked 
by low resistivity anomalies that were interpreted as the 
fracture zones along the faults (F1 to F5; Fig. 1). The high 
secondary porosity of the fault zones and the occurrence 
of thermal waters decrease the bulk resistivity of the rock 
mass. 

The obtained results allowed us to reconstruct the ge-
ological setting of the Daruvar thermal spring area. The 
Quaternary cover has a 5 to 15 m thickness, increasing 
northward and eastward. Its thickness and geometry were 
confirmed by seismic investigations. Neogene deposits are 
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Figure 1. Inverse resistivity model of ERT profile conducted with 10 m spacing between electrodes. The ERT profile shows a general overview of the 
resistivity distribution in the Daruvar spring area. Dashed red lines (F1-F5) indicate fault zones characterised by low resistivities. The map shows 
the traces of ERT profiles (lines) conducted in the study area and the locations of springs and boreholes (dots) used for geological reconstruction. 
The ERT profile shown in this picture is marked by the red line.

generally found below the alluvial cover, except for the 
central part of the study area where the Carbonate com-
plex, i.e., Triassic dolomites are found. Local scale faults 
and their fracture zones enhance the upwelling of thermal 
waters resulting in the occurrence of thermal springs with 
temperatures up to 48 °C (BOROVIĆ et al., 2019). Two 
main faults border southward and eastward of the ther-
mal spring area juxtaposing the highly permeable Triassic 
dolomites with the low permeable Neogene deposits. This 
lateral contrast fosters the rising of the thermal waters 
forming a shallow thermal resource in the Daruvar area.
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elling” (HyTheC) funded by the Croatian Science Foundation 
under grant number UIP-2019-04-1218.




