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context of the above mentioned paleomagnetic data, we can conclude that. 1. the Adriatic 
islands from the Northern Adriatic basin down to Vis island must have moved in close 
coordination from the Albian on, although some tectonic models place them to different 
tectonic units. 2. coeval paleomagnetic directions for the Adriatic islands and for 
“autochthonous“ Adria are co-incident from the late Albian on, thus the paleomagnetic results 
support the models which regard the former as the imbricated margin of the latter. 3. the 
Northern Adriatic mainland  rotated about 30° CW with respect to Adria, which may be 
regarded as “inherited” (two carbonate platforms) or  may signify relative rotation during Late 
Eocene between the thrust sheets of the mainland and Adria.  
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Bilogora Mt., which is predominantly composed of highly deformed Pliocene-Quaternary 
clastic sediments, represents more than 90 km long and 10 km wide young transpressional 
structure related to the NW-striking Drava basin boundary fault (DBBF). DBBF was 
reactivated from originally normal into dextral fault accommodating c. 10 km displacement 
during Pliocene-Quaternary transpression in the southern part of the Pannonian Basin. On-
going tectonic activity is documented by historical seismicity reporting several moderate 
earthquakes of intensity VI°-VIII° MCS in vicinity of larger towns. It is characterized by NE-
SW orientation of the greatest horizontal stress direction determined from fault plane 
solutions of instrumentally recorded earthquakes (3,5≤ML≤5,6), indicating steeply NE-
dipping, and S-SW dipping seismogenic structures with predominantly strike-slip and reverse 
motions.  

Landscape features has been analyzed by DEM raster with 10 m cell resolution. It was 
modeled and analyzed using ESRI ArcMap 9.x.x. software package with CalHypso, Spatial 
Analyst, ArcHydro 1.1 and StPro extensions as well as Matlab software. Study area was 
divided into 130 drainage units. For each unit relative elevation and slope distribution values, 
drainage unit area-altitude relations (hypsometric integral values) as well as unit absolute 
asymmetry ratios were calculated. In addition, we analyzed main drainage longitudinal trunk 
channel statistical values extrapolating parameters of maximum concavity (Cmax), position 
of maximum concavity (Δl/L), concavity factor (Cf), steepness index (ksn) and concavity 
index (θ). All calculated geomorphic parameters have been combined and overlayed as 
rasters, which enable a separation of drainage units characterized by geomorphic 
parameters that could possibly indicate an on-going tectonic deformation. These units are 
located between towns of Koprivnica and Pitomača on northeastern slopes and in the vicinity 
of Daruvar on southwestern slopes, in the northwestern and southeastern part of Bilogora 
Mt., respectively.   

To verify about a possible relationship between geomorphic indices and tectonic 
deformation a set of 72 reflection seismic sections was analyzed using Schlumberger Petrel 
Seismic to Simulation software. This software enabled construction of structural depth model 
comprising 6 stratigraphic horizons and more than 50 faults active during the Neogene-
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Quaternary times. Spatial correlation between geomorphic and structural data proved that 
calculated geomorphic indices in the northwestern part of Bilogora Mt. correlate well with 
subsurface fault-related folds of Late Pontian-Quaternary age. These folds are formed in 
hangingwalls of either normal-inverted or younger reverse faults that cut across the base 
Pliocene-Quaternary horizon and propagate towards the surface. Vertical offset along these 
faults is in range between 20-480 m, thus indicating a slip rate of ≤ 0.1mm/year during the 
Pliocene-Quaternary times. Using the published empirical geometrical fault-scaling 
relationships, we estimate that at least some of these faults are capable to generate 
earthquakes with magnitudes up to 6.86 which are significantly greater than historically 
reported in Croatian Earthquake Catalogue. 
 
Acknowledgements: This research was financially supported by the Ministry of Science, Education 
and Sports of the Republic of Croatia (Project CROTEC, grant no. 195-1951293-3155). 
 
 
Single event time-series analysis in a karst catchment evaluated using a 
groundwater model 
 
Mayaud, C., Wagner, T. & Birk, S. 
 
  Institute for Earth Sciences, University of Graz, Heinrichstraße 26, A-8010 Graz, Austria 
  (cyril.mayaud@uni-graz.at) 
 

The Lurbach-Tanneben karst system (Styria, Austria) is drained by two major springs and 
replenished by both autogenic recharge from the karst massive itself and a sinking stream 
that originates in low permeable schists (allogenic recharge). Detailed data from two events 
recorded during a tracer experiment in 2008 demonstrates that an overflow from one of the 
sub-catchment to the other is activated if the discharge of the main spring exceeds a certain 
threshold. This data was used to examine how far the time-series analysis (auto-correlation, 
cross-correlation) supports the identification of the transient inter-catchment flow observed in 
this karst system. As inter-catchment flow is found to be intermittent, the analysis was 
focused on single events. In order to support the interpretation of the results from the time-
series analysis a simplified conceptual model of the karst system was implemented in the 
numerical groundwater flow model MODFLOW. In particular, the overflow inferred from the 
tracer experiment was represented using the wetting capability package of MODFLOW. 
Thus, the groundwater model represents a synthetic karst aquifer for which all aquifer 
properties are known in detail. Different types of recharge events were employed to generate 
synthetic discharge data, which was then used for the time-series analysis. In addition, the 
geometric and hydraulic properties of the karst system were varied in several model 
scenarios to distinguish in the results from the time-series analysis the effects of recharge 
from those of aquifer properties. Comparing the results from the time-series analysis of the 
observed data with those of the synthetic data a good general agreement was found. For 
instance, the cross-correlograms show similar patterns with respect to time lags and 
maximum cross-correlation coefficients if appropriate hydraulic parameters are assigned to 
the groundwater model. Thus, the heterogeneity of aquifer parameters appears to be a 
controlling factor. Moreover, the location of the overflow connecting the sub-catchments of 
the two springs is found to be of primary importance, regarding the occurrence of inter-
catchment flow, and further support our current understanding of an overflow zone located 
near the sinkhole. Thus, time-series analysis of single events can potentially be used to 
characterize transient inter-catchment flow behaviour of karst systems. 
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