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Fig. 14. Map of vitrinite reflectance (Ro) on the top of the Cambrian. Ro values derived from the 3D model on the Cambrian top.

Fig. 15. Model of average velocity in the Lublin Basin area, southern part of Podlasie Basin, Narol Zone and Radom-Kraśnik Zone. 
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al only data from 14 modern wells from over 70 drilled in 
shale gas exploration (details are in Papiernik et al., 2017b, 
2019). Extending the database will enable comprehensive 
modelling of lithological variables, the spatial reconstruc-
tion of sweet-spot locations and shape, and finally, risked 
resource assessment on a platform scale, using techniques 
developed at AGH for pilot areas during implementation of  
the ŁUPZAS project (e.g., Papiernik, 2017c).

CONCLUSIONS
The proposed project methodology of mapping and struc-

tural modelling uses and further develops the newest con-
cepts and methodologies in the Exploration & Production  
industry. The spatial scale of these solutions can be com-
pared only with some studies, implemented by the USGS 
and Schlumberger (Wygrala et al., 2013; Wygrala, 2014), 
Geological Survey of the Netherlands –TNO (Den Dulk and 
Doornenbal, 2014) and the British Geological Survey- BGS 
(Mathers, 2014; Peach et al., 2017), while the stratigraphic 
resolution of the completed maps/models seems to be much 
higher than those obtained for the Lower Palaeozoic strata 
with a stratigraphic resolution of geological series and stages.

The proposed model-cantered methodology enables the 
model to be utilized in many fields, starting from the data-
base function, accompanied by interactive data import, uni-
fication, reinterpretation, and management, through struc-
tural mapping and modelling, and used later as a framework 
for parametric modelling (lithology, petrophysical param-

eters, etc.), and finally for resource assessments including 
risk analyses. 

The proposed processing scheme is based on the use of 
multi-scale studies. Medium-scale models (basin-scale) are 
treated as a core component of the processing sequence and 
enable downscaling to local-scale models/maps and upscal-
ing to platform scale (the EEC). The complex and consid-
erably different tectonics of the Baltic Basin, the Podlasie 
Basin and especially the Lublin Basin influence the choice 
of modelling techniques The Corner Point Gridding meth-
od – more efficient and versatile in the further use of models 
cannot operate with the thrust-and-fault tectonics occurring 
in the Lublin Basin, while the geometrically more advanced 
Structural Framework method cannot be used on a platform 
scale, owing to technical limitations (too large grid size) of 
the method. In such a case, the most universal 3D models 
are designated on a basin scale, encompassing a uniform 
type of geology. The proposed hierarchy is due not only by 
geological reasons. In logistical terms, modelling and map-
ping carried out in this way enable a better organization of 
teamwork. Such a scheme also increases the detail of the 
solutions obtained, while optimizing the efficiency of com-
puter processing. 

The structural, thickness and palaeothickness maps de-
scribed and the 3D models of the Lower Palaeozoic that 
have been developed during the course of the project for 
the onshore part of the EEC in Poland are the most detailed 
cartographic study of the region ever completed. However, 
they need to be updated in the coming years after declas-

Table 7

Specification of resultant structural (FMT) maps of Lower Palaeozoic created within stage 7.

No FSM structural map FTM-Chronostratigraphic 
complexes thickness FTM - Lithostratigraphic complexes thickness

1 Precambrian top lower Cambrian Sępopol Formation
2 lower Cambrian top middle Cambrian Rajsko Formation 
3 middle Cambrian top upper Cambrian Słuchowo Formation (additionally Płonka Formation)

4 upper Cambrian top Cambrian Pieszków Formation, Widowo Formation, Uherka Forma-
tion, Narew Formation

5 Cambrian top (Fig.12) Tremadocian Ordovician Carbonate Complex 

6 Tremadoc Arenig Sasino Formation* (additionally Włodawka Formation 
and Udal Member)

7 Arenig Llanvirnian Marly Carbonate Complex Of Ordovician 
8 Llanvirnian Caradocian Barciany Formation
9 Caradocian Ashgill Jantar Formation*

10 Ashgill Ordovician Pasłęk Formation (Additional Wrotnowo Formation) 

11 Ordovician top lower Silurian  
(Llandovery) Pelplin Formation

12 lower Silurian (Llandovery) middle Silurian (Wenlock) Kociewie Formation
13 middle Silurian (Wenlock) Ludlow Reda Member
14 Ludlow top Pridoli (Fig. 11) Puck Formation
15 Silurian top Silurian  

* Sasino Fm top and base and Jantar Fm top surfaces were created additionally. 
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sifying information obtained by private operators during 
shale gas exploration. These updates should apply to both 
borehole and seismic data. The updated models then will be 
an excellent basis for the regional assessment of resources 
of shale gas prospects in the Silurian and Ordovician strata 
of the EEC. 

 The opinion of the authors is that the methodology pre-
sented should be used by petroleum companies as well as by 
geological surveys. 
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