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General overview and distribution of oil and gas fields  
in the Circum Carpathian Region of Central Europe.  
From Golonka, Picha 2006. 

Eastern Alps 

Western  
Carpathians 

Vienna basin – an intramontanous basin in the  

trasitional zone between two mountains. 



Geological and geotectonic position of the Vienna basin. 

• The pull-apart or piggyback nature of the basin at present is well 
understood and commonly accepted. 
 

• The basin-floor section below the Neogene fill consists of the Alpine–
Carpathian imbricated system. From north to south, these individual 
thrust piles are the Waschberg–Zdanice zone, the Flysch zone, the 
Calcareous Alps and the Central Alps, and the Tatrides. 
 

• Oil and gas are trapped in all units of the basin, from the Neogene fill 
down to the autochthonous sedimentary cover. Generally, the traps are 
structural, but recently, stratigraphic traps have also been drilled 
successfully. 
 

• Information from the Vienna basin were achieved by drilling more than 
6000 wells (the deepest to a total depth of 8553 m). 



Vienna Basin – a transitional zone between Eastern Alps  
and Western Carpathians (Golonka and Picha 2006). 



Tectonic map of the Vienna basin and its surrounding.  
The pull-apart origin is predisposed by systems of left  
lateral strike slip faults. After Decker et al. (2005). 



Interpretation of the regional seismic 2D line No 8AHR/86  
with Brodské locality position. 



Brodské oil field 

Stratigraphical position of the Brodské oil and gas field. 



Vienna basin. Structural map with tectonic elements. 



ACTIVITY 1: BASIC DATA FOR STORAGE  
COMPLEX ASSESSMENT – partial tasks 

 
1.1. Site data 
1.2. Geological data 
1.3. Geophysical data 
1.4. Reservoir and caprock parameters 
1.5. Hydrogeological parameters 
1.6. Geochemical parameters 
1.7. Geomechanical parameters 
1.8. Seismicity 



Basic information about the oil and gas field Brodské  
in the Vienna basin. 

 Deeper exploration of the oil field Brodské began in 1917 by borehole 
Brodské -1.Between 1927-1928 were drilled Brodské - 2 and 3 boreholes. 
These initial exploration work were placed in the Slovak Republic. 
 

 In the years 1949-1950 was  with the borehole Brodské 4 - discovered oil-
bearing horizon in the Middle Badenian sediments. Exploration and 
mining of this productive leyer lasted until 1964.  
 

 In 1962, a survey was restored, but only at a high block. This area is 
unsuitable for this project because it is located in the structural depths of 
-670 to -780 m and is in the Slovak Republic located. 
 

 In the oil deposit  Brodské were a total of 103 wells drilled, including the 
Slovak part with varying degrees of information. In the Czech Geological 
Survey databases is data on 40 wells, but usually only the basic 
information (coordinates, the depth, brief geological profile). 
 

 



Geomorphological map in LIDAR image  
for the broader area of the conflict of interests. Land cover and landscape type. 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.1. Site data. 
 



Data for risk assessment - potential 
vulnerable elements –prepared by J. 
Janderková 

Soils 
 Almost the entire area of interest belongs to the Morava 
river alluvial soil region predominantly with Fluvisols and 
Gleysols. Only very small part in the NW belongs to the 
Pannonian forest and forest-steppe soil region 
predominantly with Chernozems.  
The soil types which have formed on the floodplain 
sediments include predominantly gleyic Fluvisol, stagnic 
Fluvisol and fluvic Gleysol, sporadically Haplic Fluvisol 
(arenic) on the air-blown sands.  
The soils are deep, have poorly differentiated horizons, 
evidence of stratification and redoximorphic features in 
the lower part of the profile.  Their physical properties 
vary slightly with depth and site as a result of variable 
conditions during sedimentation. 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.1. Site data. 
 



Dataset for risk assesment consists of: 
 
Land use map;  
Settlement map; 
Transport lines; 
Pipelines and power lines;  
Aquifers; 
Surface water; 
Terrestrial surface environment; 
Potential vegetation and biogeographical division 
Nature conservation areas; 
Territorial system of ecological stability  
 and long-distance migration corridors; 
Soil map. 
 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.1. Site data. 
 



The data in question from Moravian Oil Company and Czech 
Geological Survey included: 

• borehole data, incl. information on coordinates, datum elevation, total depth, 
well deviations, geology, stratigraphy; 

• final geological reports on wells; 
• final technical reports on wells; 
• well completion and abandonement protocols; 
• well logs and well evaluation (porosity, permeability, saturation and fluid 

composition, sand and clay content;  
• production tests; 
• geological data, incl. 2D sections, models; 
• geothermic well profile data; 
• borehole cores (including sampling for laboratory experiments); 
• petrographic cores and cuttings descriptions; 
• seismic data, incl. 2D sections and 3D data cube and interpretation features; 
• check shots data; 
• reservoir data, incl. reservoir rock, caprock and reservoir fluids properties, p-T 

values; 
• production history data and report on reserves calculation; 
• hydrogeological, geochemical, petrophysical and geomechanical data, (incl. 

cuttings); 
• oil and gas samples (from the field or, if unavailable, form the broader area). 

 

 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.2. Geological data. 



Boreholes location from  
the Archive of the CGS with  
former mining area (LBr1).  
Numbers  
of wells with 
core fragments material  
are marked by red. 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.2. Geological data. 
 



Structural map of the Badenian 12a horizon,  
northern part (author M. Paleček). 

Structural map of the Badenian 12a horizon,  
southern part (author M. Paleček). 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.2. Geological data. 
 



Map of the thickness of the gas saturated zone  
(Badenian 13 and 14 horizons, author V. Krejčí). 

Map of the thickness of the oil saturated zone  
(Badenian 13 and 14 horizons, author V. Krejčí). 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.2. Geological data. 
 



Brodské - North; cross section III (wells Br-81, Br-45,  
Br-27, author V. Krejčí). 

Brodské - North; cross section IV (wells Br-66,  
Br-86, Br-62, author V. Krejčí). 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.2. Geological data. 
 



Regional cross-section trough the Brodské field from SW to NE.  
Oil and gas positive horizons 12 – 14 are red. Oil and gas  
saturated zone is very thin - several meters only, it was  
problematic to catch it by cores (technology was 50 years old). 

 
 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.2. Geological data. 
 



Brodské-75; 1075 – 1080 m, core material. 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.2. Geological data. 
 



CORES APPLICABLE FOR GEOMECHANICAL  AND OTHER ANALYSES  
 
During the sampling of Brodské locality cores was found that the conserved core from the deposit are not from 
deposit horizons and are free of solid rock and sandstone. They were therefore made  withdrawals from 
analogous sites Hrušky in the vicinity of Brodské site.  
Again there were some exceptions, we have not found excellent cores samples. It was not possible to take one 
piece core, and divided into several equal parts because material lacking.  
The samples for geotechnical and further analysis will be required mineralogical and geochemical analyzes and 
will be necessary the remnants maintained for the whole time of the the project.  
Due to the current date and status of the project is clear that some experimental laboratory tests not going to 
meet the scheduled quantity and quality or not at all. It was necessary to develop some additions to the project 
and modify its text into reality! 
 
For the experimental tests with samples of rocks and their reactions with liquid and gaseous fluids there are not 
unfortunately suitable shaped rock bodies with good permeability. 
This is due to several factors: 
Oil bearing horizons are too thin (up to 9 meters) and drilling with the older technology could not be reached 
during drilling, the findings of them were made by well logs. 
If there is an appropriate core sample from positive horizons, it was totally consumed by older laboratory tests. 
Rock cores that are available today are not directly from positive horizons and have low permeability (including 
analogical Hrušky site). 
High permeability were measured today only in boreholes Brodské 45 (1300-1307 m), Hrušky-43 (1548 1558 m - 
everything below the oil field) and in IRIS from Brodské-52 (1150-1156 m base of the Middle Badenian). 
 
 
 
 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.2. Geological data. 
 



BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.2. Geological data. 
 

Macro- and microphotograps of core material and its petrographical evaluation. 



Whole chemical composition was evaluated  
by microscopic observation and X-ray  

powder diffraction. 
 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.2. Geological data. 
 



Bioclasts. Gypsum (gray) and pyrite (ligt). 

Microprobe microanalysis; morphology of microcrystals is easily 
observed in SEM/SE (detection of secondary electrons in SEM). 
 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.2. Geological data. 
 



Seismic depth section 2D S22/89 trough the  
Neogene sediments in the oil and gas field Brodské.  

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.3. Geophysical data. 



Example of 3D seismic line north of the Brodské oil field (depth section).  
Published data of Moravian Oil Company. 

meters 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.3. Geophysical data. 



Area of live 3D seismic traces (inlines and  
crosslines) with wells location (author 

M. Pereszlényi). 

3D time crossline 1120 (wells Br-71,  
Br-69, Br-70, Br-64, (author M. Pereszlényi). 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.3. Geophysical data. 



Schematic total Bouguer anomaly  
map from new gravity measurements and detail  
gravity and seismic 3D section 1 (NW-SE). 
  

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.3. Geophysical data. 



productive  
horizon 

cores 

Example of the complex inteptretation  
of the well Br-71 (authors J. 
Franců, L. Jurenka, S. Nehyba  
and O. Prokop). Principal input for static 
model of the site. 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.3. Geophysical data. 



BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.3. Geophysical data. 



BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.4. Reservoir and caprock parameters. 
 

New petrophysical parameters measurements. 



Furthermore, we 
have prepared 
for IRIS oil from 
the site Hrušky. 
This fresh oil 
from one well 
from Hrušky site 
was used for 
experimental 
simulations. 

BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.4. Reservoir and caprock parameters. 
 
 



BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.5 Hydrogeological parameters. 

18. 5. 2015 

Schematic map of hydrogeological objects in the 
broader area. 

Typical Landscape in the area with periodical floods. 



 
Hrusky-5 
Core 13, Box 2, Interval 
1946 – 1949 m 
 
Diameter 6 cm; Lenght 3 
pcs 11, 13 and 23 cm 
 
Middle Badenian in 
interval 1600 – 1962 m 
from structural position 
Brodske locality - the 
deposit. 

ACTIVITY 1: 
BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.7 Geomechanical parameters 
 



BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.7. Geomechanical parameters. 
 



BASIC DATA FOR STORAGE COMPLEX ASSESSMENT 
Task 1.8 Seismicity 
 

Years 1590 – August 2015 



• Region 120 km around LBr-1 centroid  

• Total 1478 seismic events in period 1283-2015 

A.D. 

• Magnitude ML range 0.3 – 5.8 

• ~1/3  of events from macroseismic data 

(~before 1995), ~2/3 instrumental data (mostly 

after 1995) 

• Strongest earthquakes: 

       ML 5.8 Neulengbach (Austria, 1590; 84 km to      

 LBr-1) 

       ML 5.7 Dobrá Voda (Slovakia, 1906; 38 km to 

 LBr-1) 

• Nearest earthquake: 

  ML 2.6 Kopčany (Slovakia, 1874; 13 km to 

LBr-1) 

Regional earthquake catalogue  
(IPE Brno; Jana Pazdírková) 



Geodatabases - an integral part of all  
partial tasks solved within the project. 

An example of the database – data file with newly calculated well log data.  



Geological data for Activity 4. 
Reliquidation of old well Brodské-72. 
 



Geological data for Activity 4 
Reliquidation of old wells Brodské – Brodské 64. 



Geological data for Activity 4. 
Reliquidation of old wells Brodské – 72. 



• In our project have met the needs primarily of the modern software 
for modeling geological processes and 50 years old substrates 
(cores, reports, analyzes), which were created under different 
methodological conditions. It is therefore necessary Czech written 
and drawn most of data (poor quality for scanning, partly illegible) 
converted into modern form as input for computers. 

 
• The preserved archival material found no mineralogical analysis of 

rocks and only a small amount of data on permeability, porosity, 
pressure and temperatures. It is therefore necessary to carry out a 
new analysis of the preserved material cores. 

 
• Due to the current date and status of the project is clear that some 

experimental laboratory tests not going to meet the scheduled 
quantity and quality or not at all. It is necessary to develop some 
additions to the project and modify its text into reality! 

 
 
 
 
 

CONCLUSIONS 



• In 1944-1948, before opening the exploration of the LBr-1 oil and gas field, 
exploratory drilling on lignite was performed in the area, using the so called 
“counterflush” technology (CF, reversed flush boring). The maximum drilling 
depth was 210 m. Within the extent of the LBr-1 field only the L-138 well occurs, 
wells L-90 and L-50 are in the vicinity (see schematic map). The first 
assessment of risks related to possible interconnection of these shallow CF 
wells with the gas and oil bearing deep-seated horizons shows that this risk is 
low, because of the sealed faults that limit the reservoir at depth and do not 
extend up to the surface, disappearing from seismic signal well below the level 
of the CF wells. 

 
• Currently, the ecological destruction of boreholes at the locality funded from 

the state budget as the removal of old environmental burdens. This work is 
done by a specialized company. In the area of the LBr-1 field (Brodske North) 
itself, only wells Br-58, Br-68 , Br-72 and Br-78 (see schematic maps) have been 
re-abandoned so far. There are 18 further wells where only the initial 
abandonment at the end of production was carried out, including the wells Br-
62 and Br−64 with recorded accidents. These wells are therefore potentially 
risky from the CO2 leakage point of view and need to be examined in detail.  

 
 

 

CONCLUSIONS 
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