
Fig. 9. Maps of  vitrinite reflectance of the base of 
Llandoverian unit at three different time slices in the Baltic 

basin (to the left) and of the base of Wenlock unit in the 
Lublin  basin (to the right) 

 
 

Thermal maturity distribution was focused on the Llandoverian clays in the Baltic Basin and on the Wenlock 

stratigraphic record in the Lublin Basin to provide a reference framework for shale gas potential evaluation.  
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Fig. 5. Stratigraphic 3D model of the Lublin basin from Silurian to the end of  Cretaceous 
performed by Simba software 

In the last decade, unconventional resources have turn out to be a topic 

of great interest worldwide in the production of hydrocarbons. Building 

on the success in the U.S., exploration projects have been recently 

started in Eastern and Northern Europe, with special regard toPoland. 

The aim of this contribution is to provide a reconstruction of the thermal 

evolution of the Polish Baltic and Lublin Basins, two NW-SE elongated 

basins, whose subsidence, active since at least Lower Paleozoic times 

and prevailing on denudation periods, was driven by Caledonian, 

Variscan and Alpine cycles dynamics.  

Fig. 3. Location of the wells used in this study for the Baltic and Lublin 
basins. Structural base map after Narkiewicz, 2007 (modified) 

The burial and thermal evolution of the Lublin Basin is driven by 
two main subsidence stages: 

  
- the first occurring during most of the Paleozoic accompanied 

by variable but generally high sedimentation rates, recorded by 
sedimentary sequences locally exceeding 6,000 m that decrease 

from SW to NE.  
- the second event recorded throughout most of the Mesozoic 
with much lower sedimentation rates and greater thicknesses 
preserved in the north-western portion of the basin. Between 

these two main depositional events, in Permian-Lower Triassic 
times the area undewent a generalised uplift  and erosion.  

 
The comparison between thermal and burial trends shows 

that the thermal evolution of organic matter of Wenlockian 
shales got faster and reached gas window and/or overmature 

stage when burial rate was higher and a first thermal peak (not 
exceeding 2HFU) occured in Upper Paleozoic times. The time-
space maps of vitrinite reflectance for the Wenlockian shales 

show that the transition from oil to gas window is located in the 
basin depocentre just after the occurrence of the Upper 

Paleozoic thermal peak. Later on, after the occurrence of the 
Upper Mesozoic thermal peak, this boundary migrated towards 

the NE showing a NW-SE trend. 

For the Baltic Basin two main subsidence stages have been 
defined:  
 
- the first event in the Early Paleozoic, is characterized by high 
sedimentation rates in the western portion of the basin (with 
more than 3,000 m thick sequences) which decrease moving 
toward the East at the time of the evolution of the foredeep of 
the Caledonian orogenic system;  
- the second event, Mesozoic in age,  is charecterised by much 
lower sedimentation rates and greater thicknesses preserved in 
the central-southern portion of the basin.  
 
Between these two main depositional events, during 
Carboniferous times, the area underwent a regional uplift  which 
led to erosion of the Devonian stratigraphic record.  
 
During the first burial event, organic matter dispersed in 
Llandoverian sediments reached thermal maturity levels 
corresponding to the oil generation window in most of the basin.  
During the second burial event, temperatures gradually increased 
culminating in an Upper Cretaceous thermal event (characterised 
by up to 2 HFU) that caused a further increase in thermal maturity 
reaching the gas window  and overmature stage in the thickest 
succession filling  the basin. 

Favorable features for shale gas perspectivity  are:  

1. depth < 3,500m (Eni); 2. thickness > 35m (Eni); 3. Ro% between 1.35 and 2.00 (Wylie 

et al. 2007); 4. HI < 100 mg HC/g (Eni); 5. TOC > 0.5% (Wylie et al. 2007); 6. brittleness; 

7. favorably oriented sets of fractures. 

In order to identify the most perspective areas in the Baltic and Lublin basins, maps of 

depth of the base (Figs. 10a and 11a), thermal maturity (Figs. 10b and 11b) and 

thickness  (Figs. 10c and 11c) of the potential productive intervals have been compared 

and integrated with scattered TOC data (black dots in Figs. 10b and 11b) .  

This allowed to indentify the most perspective sectors in both basins (Figs. 10d and 

11d). 
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Fig.7. Geometric vs. Thermal evolution of the Baltic basin: comparison among depth, temperature and Ro% diagrams of the bottom of Llandoverian  
shales drilled by four boreholes 
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Fig. 10. Maps of present-day depth of  the base (a), Ro% (b), thickness (c) of 
Llandoverian unit and the most favorable sector for exploration in the Baltic basin (d) 
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Fig.8. Geometric vs Thermal evolution of Lublin basin: comparison among depth, temperature and Ro% diagrams of the bottom of 
Wenlock shales for three boreholes 

 

3D burial and thermal modeling was performed by means of Simba 

software integrating classical stratigraphical data with organic 

petrography (Ro%) and geochemistry (TOC and Tmax) data derived from 

seven public wells in the Baltic Basin (Grotek 1999; Poprawa et al. 

1999; Karnkowski 2003; Szimansky & Modlinski 2003; Poprawa & Grotek 

2005; Grotek 2006; Modlinski et al. 2007; Poprawa & Kersnowski 2008; 

Poprawa 2010a, b; Poprawa et al. 2010) and nine public wells for the 

Lublin Basin (Zywiecky & Poprawa, 2002; Poprawa & Grotek 2005; 

Grotek 2006; Poprawa & Zywiecki 2005; Zywiecky 2005; Poprawa & 

Kersnowski 2008; Poprawa 2010a, b; Poprawa et al. 2010) as well as 

present-day temperature and structural maps (Gorecki et al. 2006). 

Modeling allowed to perform a series of geological and paleo-thermal 

scenarios that helped in the identification of areas of limited extension 

within each basin that turn out to be particularly attractive for gas 

exploration and prone for further investigations. Furthermore the major 

geological and thermal events that shaped the Baltic and Lublin Basins 

arise from the performed models. 

Fig. 4. Stratigraphic 3D model of the Baltic basin from Silurian to the end of Cretaceous performed 
by Simba software 
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Fig. 1. Geological sketch map of the North-Eastern Europe with the 
main sub-Permian tectonic units and location of the studied areas: 
Baltic and Lublin basins 
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Fig. 2. Production tests for Shale Gas in Poland  

Fig. 6. Heat flow maps showing the most significant  stages of thermal evolution of the 
Baltic basin (to the left) and the Lublin Basin (to the right) 
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Fig. 11. Maps of present-day depth of  the base (a), Ro% (b), thickness (c) of Wenlock 
unit and the most favorable sector for exploration in the Lublin basin (d) 
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