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1. GENERAL INFORMATION 

1.1. LOCATION 
 

The Block 208 tender area of 946.1 km
2
 is 

located onshore in central Poland (concession 

block 208; Fig. 1.1). The precise location is 

defined by geographic coordinates listed be-

low. 
 

Border 

points 

1992 coordinate system 

X Y 

 1 487578.09 431753.89 

 2 488166.79 397632.46 

 3 515963.52 398208.96 

 4 515376.16 432138.19 
 

Tab. 1.1. Border points’ coordinates of the Block 208 

tender area (Fig. 1.2). 

 

The Block 208 tender area was previously 

subjected to hydrocarbon prospection and 

exploration concession No. 5/03/p Blok 208 

(Energia Zachód Sp. z o.o.). Currently, in the 

neighborhood of the tender area the following 

concessions are active: 

 Block 207 No. 4/03/p  

(Energia Zachód Sp. z o.o.), 

 Kórnik-Środa No. 32/96/p  

(ORLEN S.A.), 

 Pyzdry No. 18/99/p  

(ORLEN S.A.), 

 Malanów No. 5/2017/Ł  

(ORLEN S.A.). 

Within the Kórnik-Środa and Pyzdry conces-

sions, which are located SW from the Block 

208, 8 gas fields in the Rotliegend sandstone 

are documented. These are: Kromolice S, 

Kromolice, Środa Wielkopolska, Winna Góra, 

Miłosław, Miłosław E, Lisewo, Komorze 

(CGDB, 2023; MIDAS, 2023).  

Moreover, the Block 208 is adjacent to the 

east to the Konin tender area, which was sub-

jected to the 3
rd

 tender round for hydrocarbon 

concessions (Figs 1.1–1.2). 

 

The Block 208 is prospective for exploration 

of conventional and unconventional oil and 

gas fields in the Permian Upper Rotliegend 

(tight gas) and Main Dolomite (conventional 

oil and gas) horizons. Unconventional accu-

mulations of gas in the Carboniferous, as well 

as conventional gas occurrences in the Zech-

stein Limestone are also possible. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1.1. Location of the Block 208 tender area on the map of concessions for hydrocarbon exploration and produc-

tion, and non-reservoir storage of substances in the subsurface, and storage of wastes in the subsurface, as of 30-06-

2023.
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Fig. 1.2. Border points of the Block 208 tender area and location of the hydrocarbon concessions in the neighborhood, as of  30-06-2023 (CGDB, 2023). 
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1.2. ENVIRONMENTAL CONDITIONS 

 
THE ENVIRONMENTAL CONDITIONS DATASHEET  

FOR THE BLOCK 208 TENDER AREA  

1.  
LOCATION OF THE TENDER  

AREA ON THE MAP 

Name and number of the 

map sheet at a scale 

1: 50 000 

Psary Polskie 474, Witkowo 475,  

Września 510, Słupca 511 

2.  ADMINISTRATIVE LOCATION 

Voivodeship Wielkopolskie 

County Gniezno 

The commune and % of 

the area within  

the tendering area 

Witkowo (16.92%), Gniezno (0.33%),  

Gniezno City (0.62%), Niechanowo 

(10.67%), Czerniejewo (6.44%),  

Łubowo (0.10%) 

County Słupca 

Commune 

Strzałkowo (15.02%), Orchowo (1.28%), 

Powidz (7.65%), Ostrowite (4.16%),  

Słupca (10.91%), Słupca City (1.09%) 

County Września 

Commune 
Września (21.51%), Kołaczkowo (2.85%), 

Nekla (0.03%), Miłosław (0.42%) 

3.  

PHYSIOGRAPHIC  

REGIONALIZATION  

(after KONDRACKI, 2013  

and SOLON et al., 2018) 

Macroregion Pojezierze Wielkopolskie (315.5) 

Mesoregion 

Pojezierze Gnieźnieńskie (315.54),  

Równina Wrzesińska (315.56),  

Pojezierze Żnińsko-Mogileńskie (315.58) 

4.  
COORDINATES OF THE TENDER 

AREA BORDER POINTS  

PL-1992 coordinate 

system 

487578.09 431753.89 

488166.79 397632.46 

515963.52 398208.96 

515376.16 432138.19 

5.  
SURFACE OF THE TENDER  

AREA 
[km

2
] 946.10 

6.  CONCESSION TYPE  
prospecting, exploration and production of 

hydrocarbons 

7.  
AGE OF HYDROCARBON  

FORMATION 
 

Carboniferous, Permian – Rotliegend,  

Zechstein Limestone, Main Dolomite 

8.  

PROTECTED NATURAL AREAS: 

[yes/ no] 

if “yes”: the name of the 

tender  

area and its 

% within the total area 

 

National Parks 
 

no 

Natural Reserves no 

Landscape Parks Powidzki Park Krajobrazowy (13,65%) 

Protected landscape areas Powidzko-Bieniszewski OChK (24,83%) 

Natura 2000, 

(Special Area of Conservation, SAC) 

PLH300049 Grądy w Czerniejowie (<1%), 

PLH300026 Pojezierze Gnieźnieńskie (7%) 

Natura 2000,  

(Special Bird Protection, SPA) 
no 

Natura 2000,  

(SAC+SPA) 
no 

Nature and landscape complexes no 

Ecological area 

 [yes (quantity) / no] 

1 

Nature monuments 39 

Documentation positions no 

9.  PROTECTED SOIL [yes / no] yes 

10.  FOREST COMPLEXES 
 

[yes / no] 
yes 

11.  PROTECTIVE FORESTS 
 [yes (% of the total area 

/ no] 
94.9 km

2
 (10,0%) 

12.  

CULTURAL HERITAGE  

FACILITIES 

Archaeological monuments 

 [yes (quantity) / no]  

Hillfort 5 

Hamlet 1 

Cemetery 1 

others no 

13.  MAJOR GROUNDWATER RES- [yes (number, name and (143, Inowrocław-Gniezno, Ng; 144, Dolina 
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THE ENVIRONMENTAL CONDITIONS DATASHEET  

FOR THE BLOCK 208 TENDER AREA  

ERVOIRS age of the aquifer) / no] Kopalna Wielkopolska, Q) 

14.  
PROTECTIVE ZONES OF WATER 

INTAKE 
[yes / no] yes 

15.  SPA PROTECTION ZONES  [yes / no] no 

16.  FLOOD HAZARD AREA [yes / no] no 

17.  POROVEN MINERAL DEPOSITS 
 [yes (type of mineral 

deposit) / no] 
yes (natural aggregates, clays) 

18.  

PROGNOSTIC AND PERSPEC-

TIVE AREAS OF OCCURRENCE 

OF MINERAL RESOURCES 

(excluding hydrocarbons) 

 [yes (type of mineral 

deposit)/ no] 

yes (sand, sand and gravel, peat,  

brown coal) 

19.  NATURAL GAS PIPELINES  [yes / no] no 

20.  UNDERGROUND GAS STORAGE  [yes / no] no 

21.  
DATE OF THE DATASHEET 

COMPLETION  
26.02.2021 

22.  
DATA COLLECTION  

AND ELABORATION 
Joanna Szyborska-Kaszycka, Dominika Kafara 

 

Tab. 1.2. The environmental conditions datasheet for the Block 208 tender area.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1.3. Environmental Map of the Block 208 area. 
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2. GEOLOGY 

2.1. GENERAL GEOLOGY AND TECTONICS 
 

The Block 208 tender area is located within 

the West European platform (Żelaźniewicz et 

al., 2011; Figs 2.1–2.2). Three structural units 

can be distinguished in its area: the Variscan 

basement and the Permian-Mesozoic and Ce-

nozoic sedimentary covers.   

In the Variscan structural plan, the tender 

area represents a part of the Variscan Orogen 

between the Wielkopolska Fold Belt and the 

Outer Variscan Externides (compare  

Figs 2.1 and 2.2). In the Permian-Mesozoic 

structural plane, the Block 208 is located in 

the central part of the Szczecin-Miechów 

Synclinorium, adjacent to the Fore-Sudetic 

Monocline (Fig. 2.1).  

The Quaternary sediments with a thickness 

of several tens of meters cover older Cenozoic 

rocks (Neogene, in particular Miocene and 

Paleogene). The Mesozoic succession, com-

prising Cretaceous, Jurassic, and Triassic 

rocks, reaches a total thickness of 3–4 km. 

The deeper part is formed by the Zechstein 

and Rotliegend (still within the Permian-

Mesozoic structural unit) and Carboniferous 

strata (Variscan structural unit). The for-

mations older than Carboniferous have not 

been recognized within the tender area and its 

vicinity. Presumably, the Devonian, older 

Paleozoic, and crystalline basement of the 

West European Platform are present in here 

(Żelaźniewicz et al., 2011; Fig. 2.3), but their 

depths and structural setting are not precisely 

known. 

 

The next sections provides a brief characteri-

zation of tectonics and individual stratigraphic 

units. To describe the stratigraphy and lithol-

ogy in the Block 208 tender area, we used 

data from wells located within and in vicinity 

of th etender area. These are: Marzenin IG-1, 

Otoczna 1, Września IG-1, Grundy-2,  

Kłecko-1, Pławce 1, Pławce-2, Pławce-3/H, 

Siekierki 4, Siekierki Wielkie 1, Siekierki 

Wielkie 2, Trzek 1, Trzek 2, Trzek 3, Trzem-

żal 1, Trzemżal 2 and Wilczna 1. Their loca-

tion can be found in Fig. 2.4. 

 

 

 

 

 

Tectonic 
 

According to information from the Września 

IG-1 and Otoczna 1 wells, the Quaternary, 

Neogene, and Palaeogene, Upper Cretaceous, 

Lower Cretaceous, Upper Jurassic, Middle 

Jurassic, Lower Jurassic, Upper Triassic, 

Middle Triassic, Lower Triassic, Zechstein, 

Rotliegend and Carboniferous strata form the 

stratigraphic succession within the Block 208 

tender area.  

In the south-western part of the area, the 

Upper Jurassic sediments belonging to the 

Fore-Sudetic Monocline occur under the Ce-

nozoic. Then, further to the north-east, sub-

Neogene outcrops of the Cretaceous appear 

(Fig. 2.5). A strong dip of the Permian-

Mesozoic formations towards NE/ENE is 

observed. To the west, north-west and north-

east of the tender area, several dislocation 

zones were identified within the Cretaceous 

deposits, as well (Fig. 2.5). Deeper part of the 

succession is formed by older Cretaceous 

and/or Jurassic and Triassic strata, respective-

ly. The Zechstein was drilled only in the 

Września IG-1 well, having about 900 m 

thickness. Zechstein basement (Fig. 2.6) dips 

in NE/ENE direction and occurs at depths of 

3700 to over 5500 m b.s.l. Numerous disloca-

tions are present in the western, south-western 

and north-eastern vicinity of the tender area, 

while no such zones were found within 

(which can be related to the regional and not 

detailed character of the map). The report 

from the concession No. 5/03/p (Szpetnar-

Skierniewska et al., 2015), which was operat-

ed by Energia Zachód Sp. z o.o. between 

2003 and 2014, included a detailed map of the 

Rotliegend top surface, based on archival and 

current 2D seismic surveys, which, however, 

did not cover the northeastern part of the ten-

der area. The map shows several small struc-

tures uplifted at the top of the Rotliegend, 

regional NE-dipping of this horizon and nu-

merous dislocations, most often NW-SE. The 

map of Permian basement top surface (Fig. 

2.7) presents generally similar (regional) 

structural setting as in the Zechstein case. The 

Permian basement dips strongly in NE direc-

tion and occurs at depths from ~4400 to over 

6400 m b.s.l.  
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Fig. 2.1. A. Location of the Block 208 tender area in relation to the Old-Apline tectonic structures (Nawrocki and Beck-

er, 2017; modified). B. Location of the Block 208  tender area in relation to the Variscan tectonic structures (Nawrocki 

and Becker, 2017; modified). 
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Fig. 2.2. Location of the Block 208  tender area in relation to the main tectonic units in Poland beneath the Permian, 

Mesozoic and Cenozoic (Żelaźniewicz et al., 2011; modified).  

 

 

 
 

Fig. 2.3. Location of the Block 208 tender area on the geological cross-section illustrating general stratigraphy and 

tectonics of the Mid-Polish Anticlinorium  (Żelaźniewicz et al., 2011). Cross-section location – see Fig. 2.1. 
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Fig. 2.4. Location of deep wells within the Block 208 and its vicinity as crucial for geological characteristics of the area in relation to oil and gas fields and other HC concessions. 
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Fig. 2.5. Location of the Block 208 tender area on the Geological map of Poland without Cenozoic deposits  (Dadlez et 

al., 2000). 

 

 

 
 

Fig. 2.6. Location of the Block 208 tender area on the structural map of the Zechstein base surface (Kudrewicz, 2007). 
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Fig. 2.7. Location of the Block 208 tender area on the structural map of the Permian basement top surface (Kudrewicz, 

2007). 

 

 

 

2.2. STRATIGRAPHY 

2.2.1. CARBONIFEROUS

 

Distribution and thickness 
 

The Carboniferous was recognized in 1 well – 

Września IG-1 – at depths 4889.5-5904.2 m. 

This well, however, did not pierce the unit. 

The Carboniferous deposits are supposed to 

occur in the whole tender area and in its vicin-

ity; their total thickness may be of the order of 

1–2 km (Żelaźniewicz et al., 2011). 

 

Lithology and stratigraphy 
 

According to the final report of the Września 

IG-1 well (Sokołowski et al., 1977), the fol-

lowing chronostratigraphic units were distin-

guished: 

 Upper Visean: 4930.0–5904.2 m  

(974.2 m thickness), 

 Lower Namurian(?): 4889.5–4930.0 m 

(40.5 m thickness).    

The occurrence of the Upper Carboniferous 

(Pennsylvanian) in the Września IG-1 well 

was not confirmed (Sokołowski et al., 1977). 

However, palynological studies made by Par-

ka and Ślusarczyk (1988) and Górecka-

Nowak (2008) suggest that the upper part of 

the succession belongs to the Westphalian A 

or Westphalian D (Fig. 2.8). 
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Fig. 2.8. Stratigraphy of the Carboniferous rocks in the 

Września IG-1 well. MD – dating based on macrofauna 

occurrences (Górecka-Nowak, 2008). 

 

Petrography 
 

The petrographic characteristics of the Car-

boniferous deposits are compiled basing on 

the final report of the Września IG-1 well 

(Sokołowski et al., 1977), the PGS project 

"Recognition of prospective zones for the 

occurrence of unconventional hydrocarbon 

deposits in Poland, stage I" (Podhalańska et 

al., 2016) and scientific publications 

(Krzemiński, 2005; Kozłowska and Kuberska, 

2015; Sikorska-Jaworowska et al., 2016). 

The Carboniferous sediments represent  

a package of sandy and silty rocks typical for 

the Fore-Sudetic Monocline. It is composed 

of three types of rocks: sandstones, siltstones 

and claystones. 

Sandstones (Fig. 2.9A, B; Fig. 2.10A, B) 

are characterized by brown, cherry, and gray 

color. They represent fine- to medium-grained 

quartz, subarcose, and sublithic wackes and 

fine- to coarse-grained subarcose and sublith-

ic arenites (Fig. 2.9A, B). The sandstones are 

characterized by a psammitic texture, slightly 

directional texture (parallel arrangement of 

organic matter, lamellae of micas or hematite) 

in the wackes and a disorder texture in the 

arenites. The sorting of the material is medi-

um. The detrital material consists of sharp-

edged and semi-mottled grains of mono- and 

polycrystalline quartz, feldspars, and rock 

fragments. The feldspars are represented by 

plagioclase-albite and in lesser amounts by 

potassium feldspars. In feldspar grains, the 

effects of the following processes are com-

monly observed: albitization, argillization, 

chloritization and carbonatization, less fre-

quently dissolution. Lithoclasts mainly repre-

sent volcanic rocks, in addition to quartzites 

and metamorphic rocks (mostly quartz-schist 

shale). In lithoclasts the effects of argilliza-

tion, chloritization and carbonatization pro-

cesses are observed. The schists are repre-

sented by bent lamellae of muscovite and bio-

tite, which is partly chloritized. Of the acces-

sory minerals, zircon, tourmaline, rutile, ana-

tase and pyroxene were observed. The main 

component of the cement is a clay matrix with 

quartz dust (Fig. 2.10A, B). The clay minerals 

include illite, chlorite, and illite/smectite 

mixed-pack minerals. Cement is formed by 

carbonate minerals (calcite, Fe-dolomite/an-

kerite, siderite), autigenic chlorite, autigenic 

quartz, hematite, and pyrite. 

In the sandstones, the total porosity ranges 

from 0.40 to 4.86% and the effective porosity 

ranges from 0.05 to 3.65%.  Permeability 

measurements indicate that some of the sand-

stones are impermeable, and some have per-

meability up to 3.5 mD. 

The siltstones and claystones are dark to 

light brown and gray in color. These rocks 

show directional (laminated) texture. Their 

structure is pelitic, pelitic- aleuritic and pelit-

ic-aleuritic-psamitic. Among the detrital ma-

terial there are unmolded quartz grains, feld-

spars, mainly plagioclase, locally potassium 

feldspars and rock fragments. Apart, there are 

shaly minerals (muscovite and biotite, 

chloritized in places), linearly arranged organ-

ic matter and small intrusions of pyrite. The 

detrital material is interbedded in a clay-silica 

mass. Among the clay minerals, illite, il-

lite/smectite mixed-pack minerals, and chlo-

rite were distinguished. Carbonates (Fe-

dolomite/ankerite) were observed in small 

amounts and occur as cement or vein fill. 
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In siltstones and claystones, the total po-

rosity usually varies from 0.36 to 2.18% and 

the effective porosity from 0.14 to 1.52%. 

These rocks are either impermeable or charac-

terized by permeability that reaches 0.17 mD. 

The Upper Visean is developed as fine-

grained, less frequently medium-grained (and 

very rarely coarse-grained sandstones with 

interbedding conglomerates) graywackes 

(these are mostly arkose wackes or lithic 

graywackes) of gray or dark gray color; as 

well as siltstones and claystones usually of 

dark gray, less frequently gray, or green-gray 

color (Sokołowski et al., 1977). Muscovite 

admixtures are common in sandstones and 

sandy siltstones, but no coal seams have been 

found. The matrix of sandstones is mostly 

clay with quartz grains. Sandstones often con-

tain clasts of plutonic and volcanic rocks and 

quartz-schist shale and siltstone xenoliths. 

In the Lower Namurian there is a signifi-

cant share of fine-grained greywacke sand-

stones (quartz, arkose and lithic wackes) of 

grey through brown to cherry-brown and 

cherry-red color; there are also complexes of 

clayey-sandy and clayey-siltstones and clay-

stone, of cherry-red through brown to grey or 

dark grey color (Sokołowski et al., 1977). The 

brown to cherry color of the clastic rocks is 

associated with the presence of hematite 

grains. Analogous to the Upper Carbonifer-

ous, the cement (matrix) of the sandstones is 

predominantly clayey, with quartz grains, and 

these rocks often contain clasts of plutonic 

and volcanic and fine clastic rocks. 

 

Hydrocarbon potential 
 

The Carboniferous sandstones in the Września 

IG-1 well are characterized by poor reservoir 

properties – their porosity and permeability 

may be mostly unsuitable for both conventional 

and unconventional (tight) gas accumulations 

(Kozłowska and Kuberska, 2015; Wójcicki et 

al., 2014).  

The siltstones and claystones are character-

ized by thermal maturity of organic matter cor-

responding to gas window. However, the or-

ganic matter content is relatively low, generally 

not exceeding 1% wt. (Szpetnar-Skierniewska 

et al. 2015; Podhalańska et al., 2018), and thus 

not promising for the occurrence of shale gas 

deposits. 

However, results from a single borehole 

cannot definitively rule out the prospectivity of 

the Carboniferous for the occurrence of tight 

gas in the area. 

 

 

 
 

Fig. 2.9. Photographs with a polarizing microscope (PL). A. Sublithic/sublithic wackestone, fine-grained; visible grains 

of potassium feldspar (K-Sk). Września IG-1 well, depth 5622.2 m, crossed nicols. B. Sublithic arenite, medium-

grained with ankerite cement (Ak); volcanic rock fragments (Lv). Września IG-1 well, depth 4994.1 m, crossed nicols. 
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Fig. 2.10. Scanning electron microscope (SEI) photographs. A. Matrix (arrow) tightly filling the space between grains 

in a subarcose wacke. B. Matrix composed of shaly minerals (arrow). Images A and B are from the Września IG-1 well, 

depth 5652.2 m.  

 

 

 

2.2.2. PERMIAN – ROTLIEGEND  

 

Distribution and thickness 
 

The Rotliegend rocks in the Block 208 tender 

area were recognized in the Września IG-1 well 

– at depths 4026.5–4889.5 m (Sokołowski et 

al., 1977). In addition, in the vicinity of the 

tender area, the Rotliegend has been recognized 

in the following wells: 

 Grundy-2: 4240.0–5000.0 m, 

 Kłecko-1: 4575.0–5200.0 m, 

 Komorze 1: 3815.5–4305.0 m, 

 Miłosław 1: 3695.0–3864.0 m, 

 Miłosław 3: 3720.0–3787.0 m, 

 Miłosław 4K: 3633.9–3726.7 m, 

 Pławce-2: 3716.0–4202.0 m, 

 Środa IG-3: 3522.0–3981.9 m, 

 Środa Wielkopolska 4: 3568,0–3701.0 m, 

 Środa Wielkopolska 5: 3540,3–3652.0 m, 

 Środa Wielkopolska 6: 3707.5–3740.0 m, 

 Trzek 1: 3655.0–3955.0 m. 

Their location is illustrated in Fig. 2.4. 

 

Lithology and stratigraphy 
 

In the Września IG-1 well, the total thickness 

of the Rotliegend is 863 m. The Upper 

Rotliegend (Saxonian, 736 m thickness) is 

characterized by the predominance of sand-

stones, which are prospective for the occur-

rence of gas accumulations. The Lower 

Rotliegend (Autunian, 127 m thickness) is 

composed of conglomerates (agglomerate tuf-

fites), which rest on red-brown Carboniferous 

siltstones (Sokołowski et al., 1977). 

According to Pokorski (1981, 1988, 1997; 

Fig. 2.11), the Upper Rotliegend is represented 

by the Drawa and Noteć formations, and the 

Lower Rotliegend represents the Obrzycko 

Member of the Wielkopolska Volcanogenic 

Formation (Maliszewska and Pokorski, 1978). 

 

Interpretation of the drill cores from the 

Września IG-1 well shows that the Rotliegend 

in this area is mainly built of aeolian sediments 

with subordinate contributions of fluvial (river-

ine) deposits. The Rotliegend consists of sever-

al horizons of pure dune sandstones intercalat-

ed with interdune sandstones. The occurrence 

of this type of aeolian sediments corresponds to 

relatively regular cycles of sedimentation asso-

ciated with climatic changes from dry to wet 

and with the rate of subsidence and erosion of 

the area. In the uppermost part of the 

Rotliegend succession, the presence of more 

coarse-grained material is characteristic, which 

may indicate regional changes in sand supply 

during the sedimentation. Consequently, the 

porosity and permeability of the sandstones are 

rather good, in contrast to the neighboring areas 

– e.g., in the Siekierki-Trzek-Pławce area lo-

cated to the west (Fig. 2.4), where thicker suc-

cessions of the Zechstein Weissliegend (absent 
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in Września IG-1 well) also occur. Due to the 

hypothetical relatively high palaeorelief of the 

Września IG-1 area, aeolian sandstones pre-

dominate (Szpetnar-Skierniewska et al, 2015; 

Kiersnowski et al., 2020), although a predomi-

nance of aeolian sediments was also found in 

the Siekierki-Trzek-Pławce area. Generally, in 

the south-western and southern parts of the 

Block 208 tender area, aeolian sediments are 

present at the top of the Rotliegend (Fig. 2.12; 

Kiersnowski et al., 2020). In the central and 

south-eastern parts, sandstones and mudstones 

of the marginal playa-lake are found interlay-

ered with aeolian sandstones. In contrast, the 

northern and north-eastern parts are postulated 

to contain playa-lake mudstones and sand-

stones, which are generally considered not pro-

spective for the occurrence of natural gas ac-

cumulations. 

 
Fig.2.11. Stratigraphic subdivision of the Rotliegend 

in the Polish part of the South Permian Basin 

(Kiersnowski in: Maliszewska et al., 2003). 

 
 

 

 

 

 

Fig. 2.12. Location of the Block 208 tender area on the facies-palaeogeographic map of the Upper Rotliegend (Kiersnowski 

et al., 2020) with wells drilling the Rotliegend rocks. 
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Petrography 
 

Petrography of the Rotliegend deposits in the 

Block 208 tender area is derived from numer-

ous scientific publications (Kuberska, 2001, 

2004; Maliszewska, 1997; Maliszewska and 

Kuberska, 2008, 2009; Maliszewska et al., 

1998, 2016) and from detailed analyses car-

ried out in the Września IG-1 well 

(Maliszewska, 1997).  

 

The Lower Rotliegend (Autunian) is repre-

sented by pyroclastic sediments admixed with 

terrigenous material. Agglomerate tuffites, 

sandstone tuffites and ash tuffites are distin-

guished. 

 

The Upper Rotliegend (Saxonian) is devel-

oped as a series of lithic and sublithic sand-

stones, mostly fine-grained, often with inter-

bedding of medium- and coarse-grained sand-

stones. 

 

The Rotliegend sandstones are characterized 

by gray, pink, grayish-red or brown color. They 

are fine- and medium-grained rocks, sometimes 

coarse-grained. Their characteristic feature is 

their directional texture emphasized by the ar-

rangement of laminae with coarser and finer 

grains. Due to the mineral composition of sand-

stones and the type of cement arenites were 

distinguished, very rarely wacky, lithic, locally 

sublithic. Nomenclature adopted the classifica-

tion of Pettijohn et al. (1972). 

The main components of detrital material 

in sandstones are mono- and polycrystalline 

quartz grains (27–58% by volume), occurring 

in the form of semi-mottled grains. Feldspars 

(5–16% by volume) are represented by grains 

of microcline, oligoclase, albite, microcline 

antipertite, and checkerboard albite. They occur 

in the form of tabular grains or are semi-

rounded. They are partially kaolinitized, sericit-

ized, or replaced by dolomite or quartz (Fig. 

2.13A). Feldspathic autigenic rims were also 

observed on detrital grains (Fig. 2.13B). 

Among the lithoclasts, fragments of volcanic 

rocks, mainly rhyolites, are most abundant. 

Besides, there are fragments of quartz-mica 

crystalline schists, granitogneisses, composed 

of quartz and feldspars. In addition to the men-

tioned main components in sandstones there are 

micas (muscovite) and accessory minerals – 

zircon, tourmaline, hornblende, corundum, and 

andalusite. Also present are iron oxides in the 

form of detrital grains rimmed, sometimes with 

coatings of leucoxene or goethite. 

The main components of the cements in-

clude iron oxides and hydroxides, allo- and 

autigenic clay minerals, carbonates, sulfates, 

quartz and autigenic feldspar. Iron oxides and 

hydroxides are common in the described sand-

stones, giving them a characteristic reddish 

color. They occur mostly in the form of dis-

persed pigment. The dispersed iron pigment, 

together with allogenic clay minerals, are part 

of the matrix-type cement and often form rims 

on detrital grains. The group of autigenic clay 

minerals includes illite (Fig. 2.13C), chlorite 

(Fig. 2.13D), and kaolinite. Individuals of auti-

genic illite occur as slats with numerous protru-

sions and as thin filaments, confining the pore 

space. Diagenetic illite is common in Lower 

Permian sediments in all depositional environ-

ments. Its crystallization was determined to be 

Early Cretaceous (Maliszewska and Kuberska, 

2009), and crystallization temperatures under 

the assumptions of this study could range from 

126–173°C. The autigenic chlorites found in 

the sandstones occur as rims on detrital grains 

or fill pore spaces to form fan-like forms. Chlo-

rites forming rims can inhibit mechanical com-

paction in sediment (Rochewicz, 1980) and 

inhibit subsequent cementation – for example, 

with autigenic quartz (Hancock, 1978), but are 

not a common form found in sandstones from 

the Września IG-1 well. Fan forms have been 

described in Redstone sandstones in other 

boreholes (Kuberska, 2004) and have been 

classified as cements formed in later stages of 

diagenesis, at temperatures of 90–120°C (Aa-

gaard et al., 2000). 

Carbonate cements in the Rotliegend sedi-

ments are represented mainly by dolomite, with 

calcite in places. The dolomite occurs as fine 

rhombohedra (Fig. 2.13E), often showing a 

banded structure. The central parts of the 

rhombohedra are then composed of Mn/Fe-

dolomite (yellow color of luminescence in CL), 

and the parts closer to the edges are Fe/Mn-

dolomite (red color in CL). Crystallization 

temperatures of this mineral, given the results 

of oxygen isotope ratio determinations, may 

range from 60 to about 100°C, although slight-

ly lower temperatures were more likely (Ku-
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berska, 1999; Maliszewska et al., 2016). In 

places, Mn- or Mn/Fe-calcite co-occurs with 

dolomite, forming a pore cement composed of 

anhedral specimens.  

Quartz cement (Fig. 2.13A) is commonly 

found in small amounts. Autigenic quartz 

forms regeneration rims on detrital grains or 

single euhedral crystals. In places, the presence 

of coarse crystalline quartz cement filling the 

pore spaces was noted. The sulfate cement is 

represented by anhydrite in the form of fine 

plaques, less frequently as a basic cement, and 

coarse crystalline barite (Fig. 2.13F). Regenera-

tive feldspar rims were also included in the 

rock cements. These are K-feldspar composi-

tion rims brown in CL accreted on grains of 

potassium feldspar glowing blue/brown in CL. 

Early diagenesis involved a set of physical 

and chemical processes occurring in a deposi-

tional environment and under shallow burial 

conditions. During this stage, processes that 

destroyed primary porosity outweighed those 

that could sustain it. Mechanical compaction 

was most important, causing an increase in the 

packing of detrital grains. This is illustrated by 

the counted grain contact ratio, which ranges 

from 2 to 4, mostly above 3, in the sandstones 

studied. In turn, porosity may have been par-

tially protected by the stiffening of detrital 

grains by coating them with a clay-iron film. 

Early silica cements were also formed on detri-

tal grains, observed as quartz syntaxial rims. At 

the stage of early diagenesis, processes of trans-

formation of unstable rock components (feld-

spars, crumbs of volcanic rocks) may have be-

gun. Crystallization of dolomite has also begun, 

with fine rhombohedra sometimes surrounding 

detrital grains. 

The intermediate and late diagenesis is  

a continuation of the long-term stage of sedi-

ment burial and increase in the action of me-

chanical compaction, which at a depth of 3–4 

km is replaced by chemical compaction and 

results in concave-convex and interlocking 

contacts. During the intermediate and late dia-

genesis, quartz, calcite, and sulfate cements 

were formed. The transformation of unstable 

components, especially volcanic glaze, into 

smectite group minerals continued.  Under in-

creasing temperature and pressure, the compo-

sition of smectite minerals evolved to form 

fibrous illite. While crystallization of fibrous 

illite destroyed the filtering capacity of sedi-

ments, crystallization of chlorite may have pro-

tected porosity and filtering capacity (Rochew-

icz, 1980). 

Most of the studied sandstones are charac-

terized by reservoir properties considered as 

medium or weak. Their porosity reaches about 

16% by volume, mostly about 9%. According 

to Darłak et al. (1998) the porosity of sand-

stones decreases with depth. The permeability 

mostly oscillates near zero, sometimes it reach-

es a few-some mD, only exceptionally it reach-

es 200 mD. The microporous structure of pore 

spaces (Darłak et al., 1998) and the presence of 

diagenetic illite shall be deemed the reasons for 

low permeability in sandstones. 

 

Hydrocarbon Potential 
 

In the southwestern and southern part of the 

Block 208 tender area, aeolian sandstones are 

present in the topmost part of the Rotliegend 

succession. They are prospective for the oc-

currence of natural gas accumulation 

(Kiersnowski et al., 2020). Within the aeolian 

sandstone facies, there are numerous gas 

fields located to the south, south-west and 

west of the tender area (e.g., Miłosław and 

Komorze fields), where the source rocks are 

most probably Culm siltstones, while the seal-

ing is provided by Zechstein evaporites. Po-

rosities of aeolian sandstones drilled in the 

Września IG-1 well and in the vicinity are 

medium or low, while permeabilities oscillate 

close to zero, locally reaching several mD. 

Therefore, it is possible that in part of the area 

there are tight sands and thus tight gas accu-

mulations in conventional traps, like those in 

the Siekierki-Trzek area to the west (Buniak 

et al., 2009; Kiersnowski et al., 2010). The 

conventional occurrence of gas accumulation 

in the area would depend on its history of 

burial, generation, expulsion, and migration. 

The results of interpretation of available 

seismic data indicate the presence of several 

small structural uplifts – potential traps for 

natural gas – in the south-western part of the 

considered area (Szpetnar-Skierniewska et al. 

2015). In addition, hypothetical occurrence of 

ultra-deep continuous BCGS-type closed gas 

accumulations (at depths on the order of 5000 

m; Wojcicki et al., 2014) is suggested in the 

eastern part of the Block 208 area. 
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Fig. 2.13. Polarizing microscope images of rock fragments from the Września IG-1 well (from A. Maliszewska private 

archive). A. Microclinoid grain fragment (twin lattice) partially replaced by autigenic quartz (Qa); depth 4195.6 m; crossed 

nicols. B. K-feldspar grain fragment with regeneration rim (yellow arrow). The lower part of the grain shows interlocking 

contact with another feldspar; depth 4515.5 m; crossed nicols. C. Autigenic illite (It) in sandstone cement; depth 4651.0 m; 

crossed nicols. D. Coarse crystalline chlorite (Chl) in sandstone cement; depth 4116.3 m; no analyzer. E. Dolomite rhombo-

hedra (Do) and anhydrite (Ah) in sandstone cement; depth 4558.5 m; crossed nicols. F. Fragment of barite-bonded arenite 

(Ba); also shows thin clay rims on surfaces of quartz grains; depth 4155.6 m; crossed nicols.  
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2.2.3. PERMIAN – ZECHSTEIN 

 

Distribution and thickness 
 

The Zechstein in the Block 208 tender area was 

drilled in the following wells: 

 Września IG-1: 3125.0–4026.5 m  

(901.5 m thickness), 

 Otoczna 1: 3260.0–3521.4 m  

(>261.4 m, not pierced). 

The total thickness of the Zechstein succession 

in the Block 208 is ranging from 800 to 1300 m 

(Fig. 2.14; Tab. 2.1). The complete Zechstein 

succession was drilled only in the Września IG-

1 well, where the thickness is 901.5 m. The 

second well – Otoczna-1 – drilled only the up-

per part of the Zechstein succession. 

 

Lithology and stratigraphy 
 

Four cyclothems – PZ1 to PZ4 – can be dis-

tinguished in the Zechstein succession in Po-

land (Wagner, 1994; Wagner and Peryt, 1997; 

Fig. 2.14) corresponding to the Werra, Strass-

furt, Leine and Aller cyclothems of the Ger-

man Basin (e.g. Richter-Bernburg, 1955). 

Most of the Zechstein sediments formed dur-

ing transgressive-regressive carbonate-

evaporite cycles (lower cyclothems PZl to 

PZ3 – Fig. 2.16), and only the uppermost part 

of the succession (cyclothems PZ4a to PZ4e – 

Fig. 2.17) during terrigenous-carbonate cli-

mate cycles associated with wet to dry climate 

fluctuations (Wagner and Peryt, 1997). Dur-

ing the carbonate deposition starting the first 

three cycles (PZ1–PZ3), three levels of car-

bonates were formed respectively: the Zech-

stein Limestone Ca1, Main Dolomite Ca2 and 

Platy Dolomite Ca3 (Figs 2.15–2.16). The 

carbonate sediments are separated by evapo-

rates developed mainly in sulfate (anhydrite) 

and chloride (rock salt – halite) phases. 

 

The lower part of the Zechstein in the Block 

208 area can only be described based on the 

Września IG-1 well. The PZ1 cyclotheme 

thickness there is 254.0 m (Tab. 2.1). The 

Zechstein Limestone in this well is 2 m thick 

and according to description of the core in-

cluded in the final well documentation 

(Sokołowski et al., 1977) it is developed 

mainly as gray calcareous dolomites and dol-

omitic limestones (upper part of the profile) 

with clay laminae and stylolites (lower part of 

the profile) containing numerous nodules of 

anhydrite. These rocks resemble the Ca1 sed-

iments described in the nearby Grundy Górne 

IG-1 well (located outside the Block 208, 

about 10 km to the S of its southern bounda-

ry), where an approximately 2.5 m thick bi-

partite Ca1 succession was also found (Peryt, 

1981). The rocks with a structure described as 

tubercular are perhaps, as in the Grundy 

Górne IG-1 well, oncolithic sediments. Sedi-

mentation of the Zechstein Limestone in this 

area occurred in a sublittoral environment of 

the open sea (Peryt and Ważny, 1978; Peryt, 

1981). The overlying evaporites – Lower and 

Upper Anhydrite interlayered with Oldest 

Halite reach a thickness of about 250 m (see 

Tab. 2.1). 

The PZ2 cyclotheme in the Block 208 are 

approximately 400 m thick (Fig. 2.14) The 

Września IG-1 well reported 355 m (Tab. 

2.1). The Main Dolomite Ca2 drilled in this 

well is only 3.5 m thick and is developed as 

dark gray dolomites densely horizontally lam-

inated with clayey material (Sokolowski et 

al., 1977). These are sediments of the basin 

plain. Such formations occupy practically the 

whole discussed area. Only on its southern 

edges (in a very small area in the central part 

of the Block 208) slightly thicker (about 10 

m) slope deposits may occur (Fig. 2.18). In 

the nearby Grundy-2 well, located less than  

5 km south of the boundary of the discussed 

area, the Main Dolomite with thickness of  

31 m was found (Gościk et al., 2010). Based 

on the interpretation of seismic surveys, it 

was indicated that small zones of increased 

Ca2 thickness ("reefs") may exist in the ten-

der area (Szpetnar-Skierniewska et al., 2015). 

The lying above evaporitic succession com-

prises mainly the Basal Anhydrite and Older 

Halite, as well as the Older Potash 8 m thick.  

The PZ3 cyclotheme has thicknesses in the 

range of 200–300 m (Fig. 2.14). The 

Września IG-1 well found 182.5 m and the 

Otoczna-1 – 164.4 m (Tab. 2.1; Wróbel and 

Szewc, 1977). The sedimentation of the PZ3 

cyclotheme begins with the Gray Pelite with  

a thickness of 2 m. Higher, there are the Main 

Anhydrite (42.5 m in the Września IG-1 well) 
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and Younger Halite (138 m in the Września 

IG-1 well and 154 m in the Otoczna 1 well.  
The PZ4 cyclotheme has thickness from 

less than 100 to more than 300 m (Fig. 2.14;  

in wells see Tab. 2.1). The lowest part of the 

succession is represented by Lower Red Pelite 

of thickness 13.5 m and higher there is the 

Lower Youngest Halite (70–80 m thick). The 

Top Terrigenous Series occur in both 

Września IG-1 and Otoczna 1 wells (25.0 and 

12.5 m in thickness, respectively), completing 

the Zechstein succession at the top. 

 

Hydrocarbon Potential 
 

It is possible, considering the results of seis-

mic interpretation, that small zones of in-

creased Main Dolomite thickness ("reefs") 

occur in the Block 208 tender area, most like-

ly in its southern and southwestern parts. In 

these zones, the Main Dolomite could play a 

role both of the source and reservoir rocks for 

possible conventional oil and gas accumula-

tions (Szpetnar-Skierniewska et al. 2015). 

However, the 2D seismic surveys available in 

the area is not enough to identify such small 

structures and conduction of the 3D seismic 

surveys is required.  

The thickness of the Main Dolomite in the 

Block 208 tender area is relatively low. On 

the other hand, this thickness is considerably 

higher in wells adjacent to the tender area 

from the south, situated in the Main Dolomite 

carbonate platform as the area prospective for 

occurrence of hydrocarbon deposits (the clos-

est to the tender area is the Buk oil and gas 

field, situated about 70 km to the west). 
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Lithostratigraphy 
Depth (thickness) [m] 

Września IG-1 Otoczna 1 

Cyclothem PZ4 110.0 97.0 

Reval Formation 

[Pzt] 
Top Terrigenous Series 3125.0–3150.0 (25.0) 3260.0–3272.5 (12.5) 

Na4b2 Top Youngest Halite  

3272.5–3357.0 (84.5) 

T4b2 Upper Red Pelite – upper part  

Na4b1 Intrastratal Halite  

T4b1 Upper Red Pelite – lower part  

A4a2 Upper Pegmatite Anhydrite  

Na4a Youngest Halite 3150.0–3221.0 (71.5) 

A4a1 Lower Pegmatite Anhydrite  

T4a Lower Red Pelite 3221.0–3235.0 (13.5) 

Cyclothem PZ3 182.5 >164.4 

A3r Top Anhydrite  3357.0–3360.0 (3.0) 

Na3 Younger Halite 3235.0–3373.0 (138.0) 3360.0–3514.0 (154.0) 

A3 Main Anhydrite 3373.0–3415.5 (42.5) 3514.0–1643. (>7.4) 

T3 Grey Pelite 3415.5–3417.5 (2)  

Cyclothem PZ2 355.0  

A2r Screening Anhydrite 3417.5–3419.0 (1.5)  

Na2r Screening Older Halite 3419.0–3420.5 (1.5)  

K2 Older Potash 3420.5–3428.5 (8.0)  

Na2 Older Halite 3428.5–3766.5 (338.0)  

A2  Basal Anhydrite 3766.5–3769.0 (2.5)  

Ca2 Main Dolomite 3769.0–3772.5 (3.5)  

Cyclothem PZ1 254.0  

A1g Upper Anhydrite 3772.5–3811.0 (38.5)  

Na1 Oldest Halite 3811.0–3978.0 (167.0)  

A1d Lower Anhydrite 3978.0–4022.5 (44.5)  

Ca1 + T1 
Zechstein Limestone  

and Copper Shale 
4022.5–4026.5 (4.0)  

Total thickness of Zechstein 901.5  
 

Tab. 2.1. Zechstein lithostratigraphy in the Block 208 tender area according to data from wells.  
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Fig. 2.14. Paleogeography and thickness of the Zechstein deposits in the Block 208 area (according to Wagner, 1998). 
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Fig. 2.15. Stratigraphy of the Zechstein in the Polish Zechstein Basin (Wagner and Peryt, 1997). 
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Fig. 2.16. Zechstein chronostratigraphy and depositional sequences – PZ1– PZ3 cyclothems (Wagner and Peryt, 1997). 
 

 

 
 

Fig. 2.17. Climatic depositional sequences of the Zechstein PZ4 cyclothem (Wagner and Peryt, 1997). 
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Fig. 2.18. Paleogeography of the Main Dolomite (Ca2) within and around the Block 208 tender area (Wagner, 2012). 
 

 

 
2.2.4. TRIASSIC 

 

Distribution and thickness 
 

The Triassic succession was recognized in  

2 wells within the tender area: 

 Otoczna 1: 1387.0–3260.0 m, 

 Września IG-1: 1339.0–3125.0 m. 

The Triassic thickness is 1786.0–1873.0 m.  

 

Lithology and stratigraphy 
 

Three main lithostratigraphic units are defined 

and identified within the Triassic succession 

in the tender area. In stratigraphic order (from 

base to top) these are: 

Bunter Sandstone (748.5–812.0 m thick): 

 Otoczna 1: 2448.5–3260.0 m, 

 Września IG-1: 2376.5–3125.0 m; 

Muschelkalk ( 246.0–274.0 m thick): 

 Otoczna 1: 2202.5–2448.5 m, 

 Września IG-1: 2102.5–2376.5 m; 

Keuper (763.5–815.5 m thick): 

 Otoczna 1: 1387.0–2202.5 m, 

 Września IG-1: 1339.0–2102.5 m. 

 

In the Lower Bunter Sandstone there are 

claystones and shales of different colors (most 

commonly chocolate or red brown) with an-

hydrite and mudstone crumbs and intercala-

tions of sandstones and limestones. The total 

thickness of the Lower Bunter Sandstone is 

330–340 m. Above, the Middle Bunter Sand-

stone is developed as diversely colored clays, 

sandstones and limestones of the total thick-
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ness of 320–350 m. In the uppermost part of 

the succession, the Röt was identified, com-

prising mudstones and claystones with inter-

calations of limestones, dolomites, anhydrites, 

and sandstones. The total thickness of the Röt 

succession is 100–120 m. 

The Muschelkalk (Middle Triassic) com-

prises, in the lower part, a succession of lime-

stones and marly limestones, marls, and sub-

ordinately gray claystones and steel-gray 

shales. The total thickness is about 160 m. In 

the middle part the dolomites, fine crystalline 

gray limestones, marly limestones, gray clay-

stone marls, steel-gray shales, and anhydrites 

predominates. Its total thickness is 50–60 m. 

The upper part of the Muschelkalk includes 

limestones, claystones with limestones and 

dark claystones 40–50 m thick.  

The Keuper (Upper Triassic) includes the 

Sulechów Beds in the lower part, developed 

as muddy sandstones, mudstones, siltstones 

and claystones, most often brownish-cherry or 

brownish-violet in color, and in general mud-

stones and claystones (identified only in the 

Września IG-1 well). The thickness of the 

beds is about 16.5 m. Higher, the Lower 

Gypsum Beds (Lower Carnian) occurs, built 

of dark gray or chocolate claystones with in-

tercalations of anhydrites and clayey dolo-

mites and gypsum nodules (thickness of 30.0–

150.0 m). Above, the Reed Sandstone (Stut-

gart Formation) appears, developed as clay-

stones, fine-grained sandstones with mud-

stone intercalations, and silty claystones, 

reaching the thickness of 39–76 m. The Up-

per Gypsum Beds (Upper Carnian), com-

prise intercalations of claystones and anhy-

drites, and reach the thickness of 140–160 m. 

In the uppermost part of the Triassic succes-

sion, the Zbąszynek and Jarkowo Beds (No-

rian, 280 m thick) were identified. Tey are 

composed of multicolor (mostly brownish-

red) claystones with interbedding of mud-

stones and silty claystones. The succession is 

completed by the Wielichowskie Beds, clas-

sified as the Rhaetian, built of mostly dark 

grey claystones with interbedding of mud-

stones and sandstones and spherulitic sider-

ites. The thickness of these beds is 45–47 m. 

 

 

 

 

2.2.5. JURASSIC 

 

Distribution and thickness 
 

The Jurassic in the Block 208 area was 

recognized in 3 wells: 

 Marzenin IG-1: 291.2–500.0 m, 

 Otoczna 1: 267.0–1387.0 m, 

 Września IG-1: 210.0–1339.0 m. 

The thickness of the Jurassic in the Września 

IG-1 and Otoczna 1 wells is from 1120.0 to 

1129.0 m, respectively, whereas in the 

Marzenin IG-1 only the Upper Jurassic with 

thickness of 207.5 m was drilled. The Jurassic 

occurs throughout the tender area and its 

surroundings (Dayczak-Calikowska and Mo-

ryc, 1988).  

 

Lithology and stratigraphy 
 

The Jurassic succession in the Block 208 ten-

der area is subdivided into:   

Lower Jurassic (335.5–359.0 m thick): 

 Otoczna 1: 1051.5–1387.0 m, 

 Września IG-1: 980.0–1339.0 m; 

Middle Jurassic (105.0–112.5 m): 

 Otoczna 1: 939.0–1051.5 m, 

 Września IG-1: 875.0–980.0 m; 

Upper Jurassic (665.0–672.0 m): 

 Marzenin IG-1: 291.2–500.0 m  

(not pierced) 

 Otoczna 1: 267.0–939.0 m, 

 Września IG-1: 210.0–875.0 m. 

 

The Lower Jurassic (Liassic) in the SW part 

of the tender area, where all three wells were 

drilled, is almost completely developed. 

However, data from the Trzemżal 1 and 2 

wells, located in the NE vicinity, indicate a 

significant reduction in the thickness of the 

Lower Jurassic, in the extreme case to about 

40 m. The Lower Jurassic is probably repre-

sented here only by the Pliensbachian sand-

stones. In the SW part, a succession from the 

Hettangian to the Upper Toarcian has been 

found, which corresponds to the Zagaje, Os-

trowiec, Łobez, Komorowo, Ciechocinek and 
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Borucice formations (Pieńkowski, 2004). The 

Ostrowiec and Zagaje Formations comprise 

fine-grained sandstones (medium-grained in 

the upper part), sometimes clayey, mostly 

light gray, intercalated with dark gray mud-

stones. In the Września IG-1 well, the record-

ed thickness of the Zagaje Formation was 134 

m, whereas in the Otoczna 1 – only 101 m. 

The Łobez Formation is developed as grey 

sandy claystones, light grey fine-grained 

sandstones and claystones. In the Września 

IG-1 well its total thickness is 35 m, while in 

the Otoczna 1 it reaches 34 m. The Ko-

morowo Formation in the Września IG-1 

well reaches the thickness of 76 m and is de-

veloped as fine- and medium-grained sand-

stones, light gray, intercalated with mudstones 

and, in the upper part, sandy claystones. In the 

Otoczna 1 well, the thickness of this for-

mation reaches 90 m and it is dominated by 

sandstones. The Ciechocinek Formation 

comprises gray greenish claystones with in-

terbedding of sandstones and siltstones, and 

light gray fine-grained sandstones. In the 

Września IG-1 well the thickness of this for-

mation is 77 m, whereas in the Otoczna 1 well 

– 74.5 m. The Lower Jurassic succession is 

completed by the Borucice Formation with 

the thickness of 36–37 m, developed as fine-

grained sandstones, locally muddy, light gray, 

weakly compacted.   

 The Middle Jurassic (Doggerian) includes, 

in the Block 208 case, the Upper Bajocian to 

the Callovian succession. The Upper Bajoci-

an is developed as dark grey claystones and 

muddy claystones with biodetritus (Września 

IG-1) or as mudstones and claystones 

(Otoczna 1). The Bathonian is composed of 

dark grey calcareous mudstones and muddy 

claystones containing remains of fossils, and 

higher – mudstones and fine-grained sand-

stones with interbedding of sandy marls. The 

total thickness is 87.5 m. The Middle Jurassic 

succession is completed by the Callovian 

sediments with the thickness of only 1.5 m. In 

the Września IG-1 well they are developed as 

grey, greyish green and light grey muddy 

marls. 

The Upper Jurassic (Malmian) is generally 

completely developed in the tender area, 

comprising succession ranging from the Ox-

fordian to the Tithonian. The Oxfordian, with 

a total thickness of about 165 m, begins with 

clayey-marly sediments representing the Łyna 

Formation (Dembowska, 1979). Higher, there 

are cream-gray limestones, dark-gray mud-

stones, then nodular limestones, sponge lime-

stones with marly and clayey intercalations, 

and compact, massive limestones with sponge 

remains. The Lower Kimmeridgian in the 

Września IG-1 well is composed of marly and 

clayey limestones, gray marly limestones, and 

marls, as well as limestones, in places with 

detritus of bivalvia shells. The total thickness 

is 334.5 m. In the Otoczna 1 well (thickness 

slightly lower, exact value not determined), 

dark gray and gray mudstones with admixture 

of limestone occur in the Lower Kim-

meridgian. The Upper Kimmeridgian is de-

veloped as shale-marly series with marl and 

mudstone intercalations, marly mudstones and 

muddy limestones in the Września IG-1 well 

(total thickness 91 m) and gray mudstones in 

the Otoczna 1 well. They represent lower part 

of the Pałuki Formation. In the Marzenin IG-1 

well only lummachelles in the bottom part 

and black claystones and green-grey marls in 

the upper part were drilled. The Tithonian in 

the Września IG-1 well comprises clayey-

marly sediments, then marly shales and marly 

mudstones with skeletal remains, muddy 

marls with inserts of limestones (upper part of 

the Pałuki Formation) and limestones, in 

places oolitic (Kcynia Formation). In the 

Otoczna 1 well there are grey, sometimes 

lighter, very sandy mudstones (Pałuki For-

mation) and limestones (Kcynia Formation) 

of the total thickness over 44 m. 
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2.2.6. CRETACEOUS 

 

Distribution and thickness 
 

Within the tender area, the Cretaceous strata 

were identified in 115 wells, at depths of the 

order of tens, rarely a hundred of meters. Only 

3 wells pierced the Cretaceous: 

 Marzenin IG-1: 133.7–291.2 m, 

 Otoczna 1: 105.0–267.0 m, 

 Września IG-1: 82.0–210.0 m. 

However, the Trzemżal 1 and Trzemżal 2 

wells, located in the NE vicinity, the Creta-

ceous occurs at depths of 99.0–1303.5 m and 

125.0–1476.0 m, respectively, while the 

Wilczna 1 well, located near the SE corner of 

the area, penetrates the Cretaceous at depths of 

40.0–921.5 m. The Cretaceous occurs through-

out the tender area, while the thickness of Cre-

taceous, especially the Upper Cretaceous in-

creases generally to NE, (Jaskowiak-

Schoeneichowa, 1977; Marek, 1977). 

 

Lithology and stratigraphy 
 

In the Block 208 tender area the Cretaceous is 

divided into the Lower and Upper series: 

Lower Cretaceous (77.5–112.0 thick): 

 Marzenin IG-1: 204.1–291.2 m, 

 Otoczna 1: 155.0–267.0 m, 

 Września IG-1: 132.5–210.0 m; 

Upper Cretaceous (50.0–70.4 m thick): 

 Marzenin IG-1: 133.7–204.1 m, 

 Otoczna 1: 105.0–155.0 m, 

 Września IG-1: 82.0–132.5 m. 

In the Trzemżal 1 and Trzemżal 2 wells, the 

thickness of the Lower Cretaceous is 146.0–

147.0 m, while the thickness of the Upper 

Cretaceous is 1057.5–1205.0 m. In the 

Wilczna 1 well, the Lower Cretaceous has 

thickness of 142.5 m and the Upper Creta-

ceous ha thickness of 739.0 m. 

 

The Lower Cretaceous includes succession 

ranging from the Hauterivian, locally the Up-

per Valanginian, to the Upper Albian. The 

Lower Cretaceous begins with the 

Wloclawek Formation (about 10 m thick), 

the lower part of which is developed as sandy, 

fine- and coarse-grained sediments, with 

crumbs or intercalations of siltstones, rarely 

claystones, whereas the upper part, compris-

ing the Gniewków and Żychlin Members 

(Lower and Upper Hauterivian) is a series of 

claystones and mudstones with fucoids pass-

ing upwards into fine- to coarse-grained sand-

stones with inserts of siderites. Above, the 

Mogilno Formation (Barremian – Middle 

Albian) occurs, whose lowest part is built 

mostly of fine- to coarse-grained sandstones, 

the middle part of dark or black claystones, 

while the highest part of fine- to coarse-

grained sandstones with admixtures of grav-

els. The total thickness of the formation is 60–

90 m. The Lower Cretaceous succession is 

completed by the Upper Albian of several 

meters thick, which includes a thin layer of 

grey-green quartz-glauconitic sandstones with 

phosphate concretions, passing upward into 

sandy marls and marls with bivalves and bel-

emnites. 

The Upper Cretaceous, which is not divid-

ed into lithostratigraphic units, comprises the 

Cenomanian and Turonian sediments. Near 

the eastern and north-eastern edges of the 

tender area, younger stages (Coniacian, San-

tonian and Campanian) also appear. In the 

Cenomanian (thickness usually of a dozen 

meters) the succession is composed of lime-

stones and marly limestones. The Turonian, 

on the other hand, comprises marly lime-

stones in the lower part, and marls and opokas 

in the upper part, similarly to the lowest Co-

niacian (if the latter is present; complexes of 

Turonian, or Turonian and the lowest Coni-

acian reach the thickness of several dozen to 

one hundred and several dozen meters). The 

Upper Coniacian, Santonian and Campanian 

are built of opokas, marls, and locally gaizes. 
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2.2.7. CENOZOIC 

 

Distribution and thickness 
 

The Cenozoic sediments have been recog-

nized in 119 wells (deep and shallow) located 

within the tender area. The thickness of the 

Cenozoic sediments in the analyzed wells is 

of the order of tens to hundreds of meters, 

reaching a maximum of 194.1 m. It is repre-

sented by clastic Paleogene, Neogene and 

Quaternary sediments. 

The Paleogene sediments occur in the 

whole tender area, except for its south-eastern 

part, and are represented by sands, silts, and 

clays (less frequently by mudstones and clay-

stones), locally carbonaceous. These deposits 

are included to the Oligocene. In the north-

eastern part of the area these deposits occur 

together with similarly developed Lower Mi-

ocene sediments. 

The Neogene sediments, with the total 

thickness of several tens of meters, occur in 

the whole tender area and include sands, lig-

nite, clays, silts and locally gravels (Middle 

Miocene), colored clays with intercalations of 

sandstones and silts of the Upper Miocene (in 

the north-eastern part of the area), and clays, 

silts, and sands of the Upper Miocene – Plio-

cene in the remaining part, including locally 

lignite at the bottom of the Upper Miocene. 

 

The Quaternary sediments have varied thick-

ness, from several to over a hundred meters 

and include mainly Pleistocene glacial depos-

its. The Holocene deposits (fluvial sands and 

silts, fluvisols, muds, peats and gyttjas and 

locally humus sands and lake silts and clays) 

most often have 2–3 m thickness. 

 

Because Cenozoic deposits have no im-

portance in terms of petroleum palys, they are 

not characterized in detail here. Instead, in-

formation on their hydrogeological signifi-

cance can be found in Section 2.3. 
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2.3. HYDROGEOLOGY 

 

The Block 208 tender area is located in two 

water regions: the Warta region and a small 

fragment of the Noteć region. Within the dis-

cussed area, there are two main groundwater 

reservoirs: the Neogene-Paleogene Inow-

rocław-Gniezno (MGB No. 143) and a frag-

ment of the Quaternary Wielkopolska Fossil 

Valley (MGB No. 144) – Fig. 2.19.  

Within the Block 208 tender area, three 

aquifers were recognized: Quaternary, Neo-

gene-Paleogene and Cretaceous. The Quater-

nary and Neogene-Paleogene aquifers are 

recognized as useable, while the Cretaceous 

has a subordinate meaning. In the Quaternary 

aquifer, two water bearing horizons are dis-

tinguished: the subsurface water level and the 

middle, located deeper, between clay layers.   

 

The subsurface water level occurs mainly in 

sands and gravels of river valleys and  mo-

raines. Its thickness is up to 15 m. Locally, it 

can connect with the level of Miocene sands 

or with the Quaternary inter-clay level to form 

the main usable aquifer. 

The middle inter-clay level (of the Wielko-

polska Fossil Valley) is formed by sandy river 

sediments of the Mazovian Interglacial with  

a thickness of up to 32 m and the water table 

is subartesian. The groundwater hazard degree 

of the main usable aquifer in the tender area is 

low and very low, which results from the 

presence of clays above the aquifer (Fig. 

2.20). The largest water supplies exploiting 

the waters of this level are Żydowo-

Cielimowo (water intake for Gniezno) and 

Witkowo. 

 

The Neogene-Paleogene aquifer is formed 

mainly by the Miocene sands with depths 

reaching up to several dozen of meters. It oc-

curs at depths from about 40 m to over 150 m. 

The water table is confined. Locally, it con-

nects with the Oligocene sand layer to form 

an integrated water circulation system. Due to 

the very good isolation, the degree of threat to 

the usable water level is generally very low 

and in the south-eastern part of Block 208 – 

low (Fig. 2.20). 

The largest water supplies exploiting this 

water level are the communal multi-well wa-

ter supply system in Września and the munic-

ipal water supply for the town of Słupca. 

 

The Cretaceous aquifer has been identified in 

the eastern part of Block 208, where it re-

mains in hydraulic contact with the Quater-

nary inter-valley level forming the Quater-

nary-Cretaceous water bearing horizon and in 

the south-eastern part, where it contacts Mio-

cene aquifers or forms a separate aquifer of 

less importance. In that case, water bearing 

zones are associated with the Upper Creta-

ceous weathered and cracked limestones and 

marls; and weathered sandstones. They occurs 

at a depth of about 50 to over 130 m b.g.l., 

and their thickness ranges from a few to over 

70 m.  The water table is generally confined, 

mostly subartesian or, less frequently, arte-

sian. 
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Fig. 2.19. Location of the Block 208 tender area in relation to physico-geographic units, Major Groundwater Basins 

(MGB) and Groundwater Bodies (GBW). 
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Fig. 2.20. Location of the Block 208 tender area in relation to hydrogeological units 
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3. PETROLEUM PLAY 

3.1. GENERAL CHARACTERISTICS 

 

The petroleum play is defined as the set of 

geological and petroleum processes leading to  

the formation of a hydrocarbon field. The 

petroleum play includes source rocks, reser-

voir rocks, and seal rocks. In addition, an es-

sential element of the petroleum play in con-

ventional accumulations is a trap, which, due 

to its structural, stratigraphic, lithological and 

tectonic features, creates a place of accumula-

tion of hydrocarbons. The existence of a pe-

troleum play and the formation of a hydrocar-

bon reservoir require a set of processes locat-

ed in space, as well as in geological time, 

consisting of generation, expulsion, migration 

and accumulation of hydrocarbons and for-

mation of a reservoir trap. The temporal inter-

relationships between the mentioned elements 

and processes of the petroleum play allow the 

formation of oil and gas fields. 

 

The geology and tectonic of the Block 208 

tender area, as well as geochemical parame-

ters, and results of petrophysical studies in 

individual lithostratigraphic units, allow to 

distinguish two separate petroleum plays: 

• unconventional petroleum play, represent-

ed by the Lower Permian Rotliegend tight 

sandstones and Carboniferous sandstones 

and shales, 

• conventional petroleum play developed in 

the Zechstein Main Dolomite rocks. 

 

The Carboniferous – Lower Permian play 

includes the Lower and Upper (?) Carbonifer-

ous siltstones and claystones (shales) as 

source rocks. These rocks could play a role, at 

the same time, of unconventional reservoir 

rocks for shale gas accumulation. However,  

a relatively low content of organic matter in 

the Lower and Upper (?) Carboniferous shales 

rather excludes this possibility (Szpetnar-

Skierniewska et al. 2015; Podhalańska et al., 

2018). A similar conclusion is suggested by 

current concepts of gas generation, expulsion, 

and migration for this region (Botor et al., 

2013) indicating that most of the gaseous hy-

drocarbons generated there have already un-

dergone expulsion and migration. Available 

data on the properties of the Carboniferous 

sandstones do not support the possibility that 

tight gas accumulations may exist in these 

rocks (Kozłowska and Kuberska, 2015), but it 

cannot be completely excluded. On the other 

hand, the primary reservoir unconventional 

rock, because we are talking about tight sand-

stones, would be the Upper Rotliegend rocks 

(Buniak et al., 2009; Kiersnowski et al., 

2010). The aeolian sandstones, occurring in 

south-western and southern part of the Block 

208 area, in the topmost part of the 

Rotliegend, are prospective for the tight gas 

occurrence in conventional traps, similarly to 

the Siekierki-Trzek area located to the west of 

the Block 208. The Carboniferous – Lower 

Permian petroleum play is sealed by the PZ1 

Zechstein evaporites.  

Additional target for gas exploration could 

be related to the sandstones of the so called 

deep Rotliegend, where a possible existence 

of BCGS (Basin Centered Gas System) is 

assumed. In here, the gas is sealed by so 

called water block connected with capillary 

system (Kiersnowski et al., 2010).  

 

The increased thickness of the Main Dolomite 

(Szpetnar-Skierniewska et al. 2015) are postu-

lated to occur, most likely, in the southern and 

southwestern parts of the area. The conven-

tional petroleum play in the Main Dolomite is 

sealed from the base and top by the Zechstein 

PZ1 and PZ2 evaporites. 
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3.2. SOURCE ROCKS 

 

Carboniferous fine-grained clastic rocks 
 

For the numerous conventional gas fields in 

the Upper Rotliegend in the Polish Permian 

Basin, including those fields located to the S 

and SW of the tender area, the source rocks 

are believed to be Carboniferous in age (Botor 

et al., 2013; Karnkowski, 1993). These sedi-

ments, formed as siltstones and claystones, 

are characterized by a wide distribution and 

significant thickness in the southwestern and 

southern parts of the Variscan Externides, as 

well as by high thermal maturity, mostly cor-

responding to thermogenic gas generation 

(Fig. 3.1; Botor et al., 2013). Only in the ex-

treme SW part of the Fore-Sudetic Monocline 

the maturity is lower, while in the extreme SE 

part overmature rocks are present (Poprawa et 

al., 2005), but both zones are far from the 

tender area. 

The Carboniferous siltstones and clay-

stones in the Września IG-1 well show a di-

rectional (laminated) texture, and their struc-

ture is pelitic, pelitic-aleuritic and pelitic- 

aleuritic-psamitic. In addition to detrital mate-

rial, they contain micas (muscovite and bio-

tite, chloritized in places), linearly arranged 

organic matter, and small intrusions of pyrite. 

The detrital material is interbedded in a clay-

silica mass. Among the clay minerals, illite, 

interstratified minerals of the illite/smectite 

group, and chlorite are distinguished. (Soko-

łowski et al., 1977; Podhalańska et al., 2016; 

Krzemiński, 2005; Kozłowska and Kuberska, 

2015; Sikorska-Jaworowska et al., 2016). 

According to the report of Szpetnar-

Skierniewska et al. (2015), the total organic 

carbon content TOC for the Carboniferous is 

0.3–0.7% wt. These rocks are characterized 

by the presence of type III kerogen. Three 

complexes differing in average values of this 

parameter were identified in the Carbonifer-

ous of the Września IG-1 well (Tab. 3.1). It 

should be noted that these are average values 

of complexes comprising both silty and clay-

ey and sandy sediments, while in the Carbon-

iferous succession the sandy formations have 

slightly larger total thickness than silty and 

clayey ones, especially. Thus, the actual TOC 

values in Carboniferous siltstones and clay-

stones may be significantly higher than the 

averaged values for individual complexes 

given in Tab. 3.1 (i.e., they may reach up to 

1% wt. in complex C, and even exceed this 

value in complex B). Based on such assump-

tions, as well as considering available data on 

temperature distribution and thermal maturity 

of organic matter in the vitrinite reflectance 

scale (Wagner et al., 2008; Botor et al., 2013), 

1-D modeling of hydrocarbon generation pro-

cesses was performed for the Września IG-1 

well (Szpetnar-Skierniewska et al., 2015). As 

a result of modeling, values of vitrinite reflec-

tance Ro in the range of 1.6–3.1% were ob-

tained for the Carboniferous rocks, thus corre-

sponding to the dry gas window. Analogical 

modeling was performed in the project 

"Recognition of prospective zones for the 

occurrence of unconventional hydrocarbon 

deposits in Poland, stage II". (Podhalańska et 

al., 2018), where vitrinite reflectance Ro val-

ues were obtained in the range of 2.2–3.4% 

and thus also in the dry gas window. 

 

      

 

Lithological complex 
Depth interval  

[m] 

TOC  

[% wt.] 

A 4889–5033 0.30 

B 5033–5124 0.96 

C 5124–5904 0.70 
 

Tab. 3.1. TOC – total organic carbon contents assumed for hydrocarbon generation modeling in the Września IG-1 well 

(Szpetnar-Skierniewska et al., 2015). 
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Fig. 3.1. Present-day maturity of organic matter in vitrinite reflectance scale in the Carboniferous of the Polish Permian 

Basin (Botor et al., 2013).  
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Main Dolomite 

mudstones, bindstones, packstones,  

grainstones 
 

Similarly to hydrocarbon fields documented 

in the western part of the Polish Permian Ba-

sin (the closest of which is the Buk oil and 

gas field located about 70 km from the tender 

area), the role of potential source rocks in the 

Main Dolomite in the tender area could be 

played by the shallow-water carbonate plat-

form sediments, generally of the inner and 

outer barrier slopes, and to a lesser extent of 

the platform plain and barrier zone elevations 

(Wagner, 2012; Kotarba et al., 2020). Cur-

rently, the source rocks within the Main Do-

lomite are believed to be of microbial (algal) 

origin (Kotarba and Wagner, 2007), which 

can occur in two varieties: (1) compact – 

complexes associated with microbial-algal 

structures and mudstone layers, (2) dispersed 

– forming laminae that stabilize granular sed-

iments (Słowakiewicz and Gąsiewicz, 2013; 

Słowakiewicz et al., 2016). 

Within the Block 208 tender area, there are 

no the Main Dolomite carbonate platforms. 

Only in the extreme southern part of the area 

the basin plain is shallowing. However, just 

south of the area boundary, there is an onco-

lite-oolite edge barrier (Fig. 2.18) occurring 

as an isolated carbonate microplatform. With-

in this barrier, the Grundy-2 well was drilled, 

in which the Main Dolomite reaches a thick-

ness of over 30 m (Gościk et al., 2010; Wag-

ner, 2012). The Main Dolomite sediments are 

developed there in the lower part as clayey 

dolomites, anhydritized dolomites and anhy-

drites, while in the upper part – as porous car-

bonate granular sediments (grainstones, pack-

stones). Microbial lamination is present 

throughout the entire succession, and in the 

lower part, in addition, microbial structures of 

the thrombolite type also occur (Chruścińska 

and Wiśniewska, 2018). There are no rocks 

found there that could be classified as source 

rocks (Gościk et al., 2010) – the TOC values 

obtained from the RockEval laboratory anal-

yses on core samples are very low, rarely ex-

ceeding 0.1% wt., while thermal maturity 

analyses in the vitrinite reflectance scale Ro 

give values corresponding to dry gas window 

or overmature rocks. 

In the Września IG-1 wells, the Main Do-

lomite sediments with thickness of 3.5 m 

were drilled and no source rock was found 

there. There are basin plain sediments devel-

oped as dark grey dolomites densely horizon-

tally laminated with clayey material 

(Sokołowski et al., 1977). 

 

In the southern and southwestern parts of the 

tender area, it is postulated (Szpetnar-

Skierniewska et al., 2015) that small zones of 

increased thickness of the Main Dolomite, or 

"reefs" – isolated carbonate microplatforms, 

occur within small local uplifts. Such zones 

would, hypothetically, be surrounded by slope 

sediments including source rocks. 
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3.3. RESERVOIR ROCKS – CONVENTIONAL PLAY 

 

Main Dolomite 

grainstones and packstones? 
 

Thickness:  

Main Dolomite ~10–30 m, generally in-

creasing toward the SW and decreasing 

toward the NE, probably greater in local 

uplifts/isolated carbonate microplatforms. 

Top depth: 

~3769.0 m in the Września IG-1 well. 

Information on reservoir properties of the 

Main Dolomite in the tender area is basically 

not available. In the Września IG-1 well the 

Main Dolomite was not tested and analyzed. 

Only weak hydrocarbon shows were observed 

during drilling. The only information on res-

ervoir properties characterizing the Main Do-

lomite came from the Grundy-2 well, located 

about 5 km to the south of the tender area, in 

which maximum and average (helium) porosi-

ties being relatively high in grainstones and 

packstones. 

 

 

 

3.4. SEAL ROCKS 
 

The conventional petroleum play developed 

in the Main Dolomite horizon is an independ-

ent system, hydrodynamically sealed from the 

top and base by the Zechstein evaporites of 

cyclotheme PZ2 (Stassfurt) and PZ1 (Werra). 

The latter horizon also acts as a seal for the 

unconventional Carboniferous – Lower Per-

mian petroleum play. 

The top sealing horizon for the Main Do-

lomite reaches the thickness of 400 m (Fig. 

2.13). It is developed as anhydrites, halites, 

and potash salts. In the Września IG-1 well 

this complex reaches 351.5 m thickness (Tab. 

2.1). Higher in the succession, the PZ3 and 

PZ4 cyclothems form an additional seal, 

which, together with PZ4 terrigenous series, 

reaches 292.5 m. 

The seal for the Upper Rotliegend tight 

sandstones (belonging to the unconventional 

Carboniferous – Lower Permian petroleum 

play) is formed by a complex of Zechstein 

evaporates belonging to the PZ1 cyclothem. 

Their thickness reaches ~250 m in the 

Września IG-1 well (Tab. 2.1). 

 

 

 

 

3.5. UNCONVENTIONAL PLAY 
 

Upper Rotliegend  

aeolian tight sandstones  
 

Thickness:  

~736 m in the Września IG-1 well.  

Top depth:  

~4026.5 m in the Września IG-1 well. 

The unconventional petroleum play in the 

Block 208 tender area is represented by Low-

er Permian Rotliegend tight sandstones. They 

have significant thickness, probably hundreds 

of meters. Possibly, also Carboniferous tight 

sandstones of undetermined total thickness 

(the sandstones may be several meters thick 

packages separated by other clastic rocks, 

mostly of smaller fractions – Sokołowski et 

al., 1977) should be considered in this play. 

The source rocks here are Carboniferous silt-

stones and claystones (shales).  

The unconventional play in the tender area 

can be recognized only in the Września IG-1 

well. To the south-west and further south and 

west of the Block 208 area, several conven-

tional natural gas deposits in the Rotliegend 

sandstones were recognized and documented 

(e.g., Kromolice S, Kromolice, Środa 

Wielkopolska, Winna Góra, Miłosław, 

Miłosław E, Lisewo, Komorze fields). Some 

of these deposits occur at depths of up to  

4000 m below the sea level and are therefore 

characterized by low permeability, of the or-

der of a few mD, but are classified as conven-
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tional (subconventional?) deposits. On the 

other hand, west of the tender area, in the 

Siekierki-Trzek-Pławce zone, tight gas accu-

mulations in conventional traps have been 

recognized, but not yet formally documented 

(Buniak et al., 2009; Kiersnowski et al., 

2010). 

Consequently, tight gas is postulated to oc-

cur in the Rotliegend aeolian sandstones 

(Kiersnowski et al., 2020), in conventional 

traps, most likely in the southern and south-

western parts of the tender area, where the 

depths of this deposits would be suitable for 

the occurrence of tight sandstones. According 

to Szpetnar-Skierniewska et al. (2015), sever-

al structural uplifts, framed by dislocation 

zones, have been recognized at the top of the 

Rotliegend, mostly 1–3 km in size, which 

could be traps for the accumulation of hydro-

carbons, in our case (hypothetically) – tight 

gas. 

 

In general, the basic criteria for the occur-

rence of tight gas (Wójcicki et al., 2014) con-

cern reservoir properties, i.e., permeability 

below 0.1 mD and total porosity on the order 

of a few percent (not less than 3%, preferably 

more than 5%). While the porosity values of 

the Rotliegend sandstones in the vicinity of 

the tender area and in the Września IG-1 well 

(Darłak et al., 1998; Sokołowski et al., 1977) 

generally meet the relevant criteria (porosity 

sometimes exceeding 10%), we do not have  

a precise understanding of the permeability 

distribution in the Rotliegend sediments in the 

tender area. Available information from the 

Września IG-1 well suggest that permeabili-

ties of sandstones usually oscillate close to 

zero, more rarely reaching several to dozen 

mD. It should be considered that the descrip-

tion of sandstones as impermeable rocks (or 

with permeability close to zero) meant that 

their permeability values were below the 

measurement accuracy in 1977. In contrast, 

the permeabilities of typical tight sandstones 

can be on the order of hundreds of nD 

(Wójcicki et al., 2014), or thousands of times 

less than the measurement accuracy in 70s.     

The Carboniferous rocks are characterized 

by lower porosities, but some sandstone pack-

ages meet the criteria (i.e. they reach total 

porosities of 3–5%), while permeabilities os-

cillate mostly near zero, rarely reaching sev-

eral mD, only in one case 10 mD. The ques-

tion of whether tight sandstones are present 

there remains unsolved. However, the occur-

rence of Carboniferous source rocks (Carbon-

iferous siltstones and claystones) in the area 

under consideration and its vicinity should not 

raise any doubts – this is discussed in the sub-

section on source rocks.  

Considering the petrophysical properties of 

the Carboniferous siltstones and claystones in 

the Września IG-1 well, their total porosity 

generally ranges from 0.36 to 2.18%, whereas 

their effective porosity – from 0.14 to 1.52%, 

which is relatively low. These rocks are either 

impermeable or have low permeability of up 

to 0.17 mD. It should be mentioned here 

(again) that the statement that most of the 

samples of siltstones and claystones are im-

permeable meant that the values of their per-

meability were below the measurement accu-

racy of the equipment used at that time. How-

ever, for one sample the permeability value 

was determined as low (0.17 mD). 

 

An excellent seal of the Carboniferous – 

Lower Permian unconventional petroleum 

play, is provided by the Zechstein PZ1 cy-

clotheme evaporates (~250 m thick in the 

Września IG-1 well). 
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Fig. 3.2. The Upper Rotliegend thickness and facies in Poland (Kiersnowski, in: Wagner et al., 2008). 

 

 

 
 

Fig. 3.3. Development of thermal maturity of the Carboniferous source rocks in the Września IG-1 well (after Wagner 

et al., 2008). 
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Fig. 3.4. Kerogen transformation ratio of the Carboniferous source rocks in the Polish basin calculated for the end of the 

Carboniferous (Botor et al., 2013). 
 
 

 
 

Fig. 3.5. Kerogen transformation ratio of the Carboniferous source rocks in the Polish basin calculated for the end of the 

Triassic (Botor et al., 2013). 
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Fig. 3.6. Kerogen transformation ratio of the Carboniferous source rocks in the Polish basin calculated for the end of the 

Cretaceous (Botor et al., 2013). 
 
 

 
 

Fig. 3.7. Gas migration paths at the top of the Upper Rotliegend reservoir rocks in the Polish basin (Botor et al., 2013; 

Maćkowski et al., 2008). 
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Fig. 3.8. Prospective zones for gas accumulations in the topmost part of the Rotliegend in Poland (Burzewski et al., 

2009; Górecki et al., 2011; Botor et al., 2013). 
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3.6. GENERATION, MIGRATION, ACCUMULATION AND HYDROCARBON TRAPS 

 

Carboniferous – Lower Permian  

petroleum play 
 

Source rocks: Lower and Upper Carbonifer-

ous siltstones and claystones (shales). 

Reservoir rocks: Carboniferous sandstones 

(tight), Upper Rotliegend aeolian sandstones 

(tight) and possible sub-conventional reser-

voirs.    

Seal rocks: PZ1 evaporites.  

Overburden rocks: (about 4000–4500 m 

thick): Zechstein PZ2, PZ3 and PZ4 cy-

clothems and the Mesozoic-Cenozoic succes-

sion. 

Shape and size of traps: structural and tec-

tonic. According to Szpetnar-Skierniewska et 

al. (2015), numerous dislocation zones are 

observed, most often with NW-SE direction 

(i.e., perpendicular to the direction of the re-

gional dipping of the Rotliegend horizon), 

less often close to latitudinal or meridional, 

framing or crossing local structural uplifts of 

the size 1–3 km. The map was developed 

based on the interpretation of the 2D seismic 

survey completed in 2011 and reprocessed 

archival profiles. 

Age and mechanism of formation of traps: 

The paleorelief of the Early Permian deposits, 

as well as the terminating phases of the Var-

iscan Orogeny formed the primary traps. It 

can be mentioned here that between the 

Września IG-1 well and the Pławce 1 well,  

a N-S-direction synsedimentary fault was prob-

ably active during the sedimentation of the 

Rotliegend and Weissliegend deposits. As a 

result, the Września limb was 130–180 m high-

er in the Permian than it is today (Szpetnar-

Skierniewska et al., 2015). However, the for-

mation of the traps, as well as the dominant 

directions of dislocations framing them, should 

be linked to successive phases of the Alpine 

Orogeny. These processes may have initiated 

during the Old Kimmeridgian tectonic defor-

mations with the strike-slip tectonics of sub-

Permian basement, through the Young Kim-

meridgian and Laramide transformation 

(Maćkowski and Reicher, 2008). The final 

formation of the geometry of the structures and 

their tectonic closures took place in the later 

stages of the Alpine tectonic evolution, during 

the Young Kimmeridgian and Laramide phas-

es, and because of this structural reconstruction, 

some of the reservoirs may have been disman-

tled and the released hydrocarbons may have 

migrated and filled traps located in a higher 

position or simply dispersed. It is also possible 

that during this youngest, compressional stage 

of tectonic deformation, an unfavorable level-

ing of trap amplitudes at the top of the 

Rotliegend may have occurred (Maćkowski 

and Reicher, 2008). 

Age and mechanism of hydrocarbon gen-

eration, expulsion, migration, and accumu-

lation: Hydrocarbon generation in the Block 

208 started at the end of the Carboniferous 

(Wagner et al., 2008; Botor et al, 2013; 

Karcz, in: Podhalańska et al., 2018; Szpetnar-

Skierniewska et al., 2015), when the deepest 

parts of the Carboniferous succession entered 

the oil window. The rate of the subsidence 

and burial accelerated markedly in the Permi-

an – the late Paleozoic stage of basin devel-

opment in this region contributed to the ac-

cumulation of a 1200–2800 m sedimentary 

cover – and became rapid with the onset of 

the Triassic. With the beginning of the Middle 

Triassic, the rate of subsidence slowed, but 

continued until the end of the Middle Jurassic. 

The shallowest parts of the Carboniferous 

entered the oil window in the Middle Triassic. 

In contrast, the condensate (wet gas) window 

was reached by the deepest parts of the Car-

boniferous in the Late Permian, while the 

shallowest in the Late Triassic. Dry gas gen-

eration began during the Triassic – with the 

beginning of the Triassic in the deepest parts 

of the Carboniferous, and in the shallowest 

parts with the end of the Triassic. The Late 

Jurassic was marked by further tectonic 

movements, causing further rapid burial of 

Carboniferous strata (Wagner et al., 2008; 

Botor et al., 2013; Karcz, in: Podhalańska et 

al., 2018; Szpetnar-Skierniewska et al., 2015; 

Fig. 3.3). 

Expulsion of hydrocarbons began, accord-

ing to Botor et al. (2013), at the end of the 

Carboniferous and continued until the end of 

the Late Jurassic and the beginning of the 

Early Cretaceous, interrupted by the Kim-

meridgian orogenic movements. During the 

late Carboniferous, the degree of kerogen 
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transformation in the Carboniferous strata 

within the tender area ranged from about 20% 

in the NE and SE margins of the area to about 

80% in the western part of the area (Fig. 3.4), 

where, moreover, according to Burzewski et 

al. (2009), the generation potential of Carbon-

iferous rocks was relatively high. In contrast, 

at the end of the Triassic, the degree ranged 

from 60% near the southern edge of the area 

to more than 90% in the northern and north-

western parts (Fig. 3.5). On the other hand, 

with the end of the Cretaceous, the kerogen 

transformation degree in Carboniferous for-

mations within the tender area was over 90% 

(Fig. 3.6). 

Gas migration processes may have started 

most likely at the end of the Triassic from the 

uppermost parts of the Carboniferous, due to 

the low permeability of the Carboniferous 

complexes. If, on the other hand, there were 

open fault zones in the Carboniferous reach-

ing the deepest parts of this complex, then gas 

migration could have occurred even at the end 

of the Permian (Szpetnar-Skierniewska et al., 

2015). In general, however, it can be assumed 

that migration lasted from the end of the Tri-

assic to the end of the Cretaceous (Botor et 

al., 2013; Fig. 3.7). The natural gas accumula-

tions, that were a product of this migration, 

may have persisted in much of the Block 208 

tender area, except in its northeastern and 

extreme eastern parts (Fig. 3.8). 

 

A summary of the characteristics of the Car-

boniferous – Lower Permian petroleum sys-

tem is shown in Fig. 3.9. 

   

Main Dolomite petroleum play 
 

Source rocks: mudstones, bindstones, pack-

stones, grainstones. 

Reservoir rocks: dolomitized grainstones and 

packstones? 

Seal rocks: PZ2 evapotites from the top, PZ1 

evaporates from the base. 

Overburden rocks (over 3000 m thick): re-

maining Zechstein cyclothems (PZ3, PZ4), 

Mesozoic and Cenozoic successions. 

Shape and size of traps: structural, lithologi-

cal, mixed. In the southern and southwestern 

part of the Block 208 tender area, it is postu-

lated (Szpetnar-Skierniewska et al., 2015) that 

small zones of increased thickness of the 

Main Dolomite, or "reefs" in a form of isolat-

ed carbonate microplatforms, occur within 

small local structural uplifts. Such zones, 

comprising reservoir rocks of dolomitized 

grainstones and packstones would be sur-

rounded on their slopes by sediments com-

prising source rocks. 

Age and mechanism of trap formation: the 

postulated traps are probably associated with 

paleogeography of the Main Dolomite. Pre-

sumably, some of these traps may be original 

if they have not been deformed by later tec-

tonic movements (compare to Kotarba et al., 

2000). 

Age and mechanism of hydrocarbon gen-

eration, expulsion, migration, and accumu-

lation: The first stage of hydrocarbon genera-

tion from the Main Dolomite began in the 

Late Permian. At this stage, autochthonous 

gas was generated, whose composition is 

dominated by methane. The formation of au-

tochthonous gas is associated with microbial 

activity of bacteria transforming organic mat-

ter (Kotarba et al., 2000).  

The main stage of hydrocarbon generation 

in the tender area should be associated with 

the entry of the Ca2 rocks into the oil win-

dow. In addition to organic matter enriched 

source rocks and good reservoir properties 

and sealing, increased subsidence and high 

heat flow were very important factors for hy-

drocarbon generation. It was assumed after 

Dadlez et al. (1995) that the magnitude of 

heat flow was highest in the Late Permian and 

Early Triassic. It cooled throughout the Mes-

ozoic until it reached temperatures near mod-

ern by the end of the Cretaceous. Increased 

subsidence began in the Permian and contin-

ued into the Early, Middle, and Late Triassic. 

As a result, the Main Dolomite rocks that 

were buried above 1500 m became heated 

with temperatures exceeding 80°C, entering 

the initial stage of the oil window (Kosakow-

ski and Wróbel, 2010). However, due to the 

regional paleogeographic setting of the Main 

Dolomite, determined by the diverse paleore-

lief, the Triassic entry of source rocks into the 

oil window stage mainly affected basinal faci-

es (Pletsch et al., 2010). The greatest burial of 

the Main Dolomite rocks occurred in the Ju-

rassic. The main stage of hydrocarbon genera-

tion also was in this period. Due to the rela-
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tively high heat flow that occurred in this part 

of the Permian basin, the basin plain source 

rocks may have already exhausted their gen-

eration potential in the Late Triassic (Pletsch 

et al., 2010). 

The expulsion of hydrocarbons from the 

Zechstein source rocks probably started in the 

Early Triassic and lasted till the end of Late 

Jurassic and beginning of the Early Creta-

ceous, interrupted by the Kimmeridgian oro-

genic movements. Calculations based on 1D 

modeling indicate the kerogen transformation 

degree for the area of the Silesian-Sudetic 

carbonate platform is above 98% (Kosakow-

ski and Wróbel, 2010).  

Extrapolating the results of 2D modeling 

made for the western part of the Fore-Sudetic 

area (Kosakowski and Wróbel, 2010), it can 

be assumed that the process of hydrocarbon 

migration started and continued at a similar 

time as the generation process. In the Block 

208 tender area, the hydrocarbon migration 

occurred already in the Early Triassic, which 

continued until the Late Jurassic and still oc-

curred in the Late Cretaceous. 

According to Kotarba and Wagner (2007), 

the process of hydrocarbon generation in the 

western part of the Fore-Sudetic area (where 

zones encompassing basin plain facies may be 

an analogue for the situation in the considered 

tender area) occurred in two pathways. In the 

case of the first pathway, the generation pro-

cess was a one-step process. It involved  

a continuous and progressive phase of trans-

formation of organic matter, whose hydrocar-

bon potential was exhausted at the end of the 

Triassic. The second pathway is characterized 

by two stages of hydrocarbon generation. The 

first, during which 80 to 90% of the hydro-

carbon mass was generated from kerogen, 

lasted until the end to Late Jurassic. For the 

remainder part, generation already took place 

during the post-Cretaceous period. Conse-

quently, oil accumulations in traps were 

formed at the turn of the Triassic and Jurassic 

periods, gas saturation took place at the end of 

the Late Jurassic, and final gas generation 

occurred in the Paleogene and Neogene. Geo-

logical and geochemical studies indicate that 

migration of hydrocarbons from the source 

rock to the reservoir rock may have occurred 

in these cases over a range of at most a dozen 

kilometers (Kotarba and Wagner, 2007). 

 

A summary of the characteristics of the Main 

Dolomite petroleum play is shown in Fig. 3.9. 

 

 

 
 

Fig. 3.9. Petroleum plays in the Block 208 tender area.
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4. HYDROCARBON FIELDS 

 

Three hydrocarbon fields have been docu-

mented in the close neighborhood of the 

Block 208 tender area (Fig. 4.1). These are: 

 Miłosław natural gas field  

(GZ 19299; Figs 4.2–4.3, Tab. 4.1); 

 Miłosław E natural gas field  

(GZ 18606; Figs 4.4–4.5, Tab. 4.2); 

 Komorze natural gas field  

(GZ 17085; Fig. 4.6, Tab. 4.3). 

A little further there is also the Winna Góra 

natural gas field (GZ14324; Fig. 4.1).  

All of the above-mentioned fields are docu-

mented in the Rotliegend horizon. The first 

three were selected as the closest and poten-

tial analogues for future oil and gas explora-

tion in the Block 208 tender area. However, 

information about the Winna Góra deposit 

will be available in the DATA ROOM in the 

National Geological Archive during 6
th

 tender 

round. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Fig. 4.1. Hydrocarbon fields in the neighborhood of the Blok 208 tender area.  
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Miłosław natural gas field 
 

The total field acreage: 236.3 ha 

Depth: from 3,958.5 m to 4,058.0 m 

Stratigraphy: Permian – Rotliegend 

Resources: 

 The primary exploitable anticipated eco-

nomic resources (as of 2017): 

202.00 MCM of natural gas in cat. C  

 The exploitable anticipated economic re-

sources as of 31 XII 2022: 

127.01 MCM of natural gas in cat. C 

 The economic resources in place  

as of 31 XII 2022: 

117.82 MCM of the natural gas economic 

resources in place in cat. C 

211.19 MCM of the natural gas sub-

economic resources in place in cat. C 

 The production in 2022:  

13.24 MCM of natural gas in cat. C 

 
 

Fig. 4.2. A. Location of wells drilling the Miłosław natural gas field and its vicinity (CGDB, 2023). B. Geological 

cross-section through the Miłosław natural gas field (Chruścińska and Czajka, 2018). 
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Parameter 
Minimum 

value 

Maximum 

value 

Average 

value 
Unit Comments 

current pressure --------- --------- 40.820 MPa   

primary reservoir pressure --------- --------- 40.820 MPa at the depth of -3,587 m TVDSS 

depth of underlying water --------- -3,609.060 --------- m TVDSS 

effective reservoir thickness --------- --------- 8.010 m 
average from the map of effective 

thickness 

porosity --------- --------- 12.980 %   

permeability --------- --------- 1.100 mD 
average for effective thickness in 

Miłosław-5K well 

reservoir temperature --------- --------- 136.370 °C at the depth of -3,587 m TVDSS 

production conditions --------- --------- --------- – volumetric 

hydrocarbons saturation factor --------- --------- 66.000 %   

production factor --------- --------- 0.500 –   

absolute efficiency Vabs --------- 249.000 --------- m
3
/min 

on the basis of efficiency measure 

in Miłosław-5H well 

permitted efficiency Vdozw --------- 80.000 --------- m
3
/min 

proposed, on the basis of produc-

tion projection 

quality parameters of natural gas (main raw material) 

Parameter 
Minimum 

value 

Maximum 

value 

Average 

value 
Unit Comments 

combustion heat 31.880 34.200 32.760 MJ/m
3
   

Wobbe index --------- --------- 39.740 MJ/m
3
   

calorific value 28.730 31.490 29.900 MJ/m
3
   

C2H6 0.102 0.235 0.163 % v/v   

CH4 79.620 85.540 82.000 % v/v   

CO2 1.284 1.347 1.313 % v/v   

He content 0.089 0.210 0.128 % v/v   

Hg content 29.857 44.246 37.273 µg/m
3
   

N2 content 13.520 18.700 17.110 % v/v   

H2S 0.000 0.000 0.000 % v/v   

hydrocarbons content --------- --------- 82.170 % v/v   

heavy hydrocarbons C3+ content 0.001 0.012 0.003 % v/v   
 

Tab. 4.1. Parameters of Miłosław natural gas field and quality parameters of the raw material (the MIDAS Database, 

2021 according to Chruścińska and Czajka, 2018).  
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Fig. 4.3. Graph of natural gas production from Miłosław field (MIDAS, 2022). 

 

 

Miłosław E natural gas field 

 

The total field acreage: 586.8 ha 

Depth: from 3,633.86 m to 3,690.0 m 

Stratigraphy: Permian – Rotliegend 

Resources: 

 The primary exploitable anticipated eco-

nomic resources (as of 2015): 

926.64 MCM of natural gas in cat. C  

 The exploitable anticipated economic re-

sources as of 31 XII 2022: 

792.96 MCM of natural gas in cat. C 

 The economic resources in place  

as of 31 XII 2022: 

791.51 MCM
 
of the natural gas economic 

resources in place in cat. C 

361.81 MCM of the natural gas sub-

economic resources in place in cat. C 

 The production in 2022:  

20.42 MCM of natural gas in cat. C 
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Fig. 4.4. A. Location of the wells drilling the Miłosław E natural gas field and its vicinity (CGDB, 2023). B. Geological 

cross-section through Miłosław E natural gas field (Chruścińska, 2016). 
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Parameter 
Minimum 

value 

Maximum 

value 

Average 

value 
Unit Comments 

current pressure --------- --------- 42.030 MPa   

primary reservoir pressure --------- --------- 42.030 MPa 
at the depth of -3,542.08 m 

TVDSS 

depth of underlying water --------- 3,690.000 --------- m TVD 

depth of underlying water --------- -3,598.200 --------- m TVDSS 

effective reservoir thickness --------- --------- 13.010 m   

effective porosity --------- --------- 10.040 % 
average from the map of effec-

tive thickness 

permeability --------- --------- 13.220 mD average in Miłosław 4K well 

reservoir temperature --------- --------- 133.000 °C 
at the depth of -3,542.08 m 

TVDSS 

production conditions --------- --------- --------- – volumetric 

hydrocarbons saturation factor --------- --------- 67.060 %   

production factor --------- --------- 0.720 –   

absolute efficiency Vabs --------- 146.000 --------- m
3
/min   

permitted efficiency Vdozw --------- 50.000 --------- m
3
/min   

quality parameters of natural gas (main raw material) 

Parameter 
Minimum 

value 

Maximum 

value 

Average 

value 
Unit Comments 

combustion heat 31.581 31.688 31.612 MJ/m
3
   

density --------- --------- 0.647 – relative 

density --------- --------- 0.836 kg/m
3
   

Wobbe index --------- --------- 39.307 MJ/m
3
   

calorific value 28.463 28.557 28.490 MJ/m
3
   

C2H6 0.212 0.213 0.213 % v/v   

CH4 78.910 79.140 78.980 % v/v   

CO2 0.841 1.175 1.119 % v/v   

He 0.121 0.122 0.121 % v/v   

Hg 0.771 0.813 0.797 µg/m
3
   

N2 19.510 19.570 19.540 % v/v   

H2S 0.000 0.000 0.000 % v/v   

heavy hydrocarbons C3+ content 0.000 0.000 0.000 % v/v   
 

Tab. 4.2. Parameters of Miłosław E natural gas field and quality parameters of the raw material (MIDAS, 2022). 
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Fig. 4.5. Graph of natural gas production from Miłosław E field (MIDAS, 2022). 
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Komorze natural gas field 

 

The total field acreage: 116.0 ha 

Depth: from 3,972.2 m to 4,009.5 m 

Stratigraphy: Permian – Rotliegend 

Resources: 

 The primary exploitable anticipated eco-

nomic resources (as of 2015): 

340.20 MCM of natural gas in cat. C  

 The exploitable anticipated economic re-

sources as of 31 XII 2022: 

340.05 MCM of natural gas in cat. C 

 The economic resources in place  

as of 31 XII 2022: 

lack of resources  

 The production in 2022:  

lack of production 

 
 

 
 

Fig. 4.6. A. Location of the wells drilling the Komorze natural gas field and its vicinity (CGDB, 2023). B. Geological 

cross-section through Komorze natural gas field (Chruścińska, 2014). 
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Parameter 
Minimum 

value 

Maximum 

value 

Average 

value 
Unit Comments 

primary reservoir pressure --------- --------- 41.320 MPa at the depth of 3,791.4 m TVD 

depth of underlying water --------- 4,009.500 --------- m MD 

depth of underlying water --------- -3,751.000 --------- m TVDSS 

effective reservoir thickness --------- --------- 19.700 m 
average from the map of effec-

tive thickness 

porosity --------- --------- 12.700 % 
average from the map of effec-

tive thickness 

permeability --------- --------- 1.950 mD average from reservoir series 

mineralization degree of for-

mation water 
--------- --------- --------- g/l not stated 

reservoir temperature --------- --------- 133.120 °C at the depth of 3,791.4 m TVD 

reservoir temperature --------- --------- 406.270 °K at the depth of 3,791.4 m TVD 

chemical type of formation 

water 
--------- --------- --------- – infiltrator, type not stated 

production conditions --------- --------- --------- – volumetric 

hydrocarbons saturation factor --------- --------- 0.790 –   

production factor --------- --------- 0.600 –   

absolute efficiency Vabs --------- --------- 31.000 m
3
/min   

permitted efficiency Vdozw --------- 24.000 --------- m
3
/min   

water exponent --------- --------- 28.220 g/m
3
   

quality parameters of natural gas (main raw material) 

Parameter 
Minimum 

value 

Maximum 

value 

Average 

value 
Unit Comments 

combustion heat 29.150 29.240 29.190 MJ/m
3
   

calorific value 26.270 26.350 26.300 MJ/m
3
   

C2H6 content 0.193 0.204 0.198 % v/v   

CH4 content 72.800 73.040 72.910 % v/v   

carbon dioxide content 1.265 1.434 1.360 % v/v   

He content 0.149 0.152 0.151 % v/v   

Hg content 17.411 21.768 19.724 µg/m
3
   

N2 content 25.160 25.630 25.410 % v/v   

sulfur content --------- --------- --------- % v/v not applicable 

hydrogen sulfide content --------- --------- --------- % v/v not applicable 

heavy hydrocarbons C3+ content  --------- --------- --------- % v/v <0,001 % v/v 
 

Tab. 4.3. Parameters of Komorze natural gas field and quality parameters of the raw material (MIDAS, 2022). 
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5. WELLS 

 

The following wells deeper than 500 m MD 

and reaching the prospective intervals were 

drilled in the Block 208 tender area: 
 

Nazwa  

otworu 

Rok  

wykonania 

Właściciel informacji geologicznej 

Głębokość [m] 

Stratygrafia na dnie 

 
OTOCZNA 1 

1976 

Skarb  

Państwa 

3521,4 

perm górny 

 
WRZEŚNIA IG-1 

1976 

Skarb  

Państwa 

5904,2 

karbon 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

Well name Year Owner 
Depth 

[m] 

Strati-

graphy 

at the 

bottom 

OTOCZNA 1 1976 
State 

Treasury 
3521.4 

Upper 

Permian 

WRZEŚNIA 

IG-1 
1976 

State 

Treasury 
5904.2 

Carboni-

ferous 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of the above-mentioned wells is pre-

sented in Fig. 5.1. Their general characteris-

tics are shortly summarized in Tab. 5.1. The 

Września IG-1 well is illustrated in Fig. 5.2 as 

an example.  

 

The original data from the wells, which be-

long to the State Treasury, are collected in the 

DATA ROOM and will be available at the 

Polish Geological Institute – National Re-

search Institute in Warsaw during the 6
th

 ten-

der round. 
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Fig. 5.1. Deep wells (>500 m MD) located within the Block 208 tender area and in its close neighborhood. 
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STRATIGRAPHY 
Otoczna 1 

top – bottom [m] 

Września IG-1 

top – bottom [m] 

Marzenin IG-1 

top – bottom [m] 

CENOZOIC 0.0 105.0 0.0 82.0 0.0 133.7 

CRETACEOUS 105.0 267.0 82.0 210.0 133.7 291.2 

JURASSIC 267.0 1 387.0 210.0 1 339.0 291.2 500.0 

TRIASSIC 1 387.0 3 260.0 1 339.0 3 125.0   

PERMIAN 3 260.0 3 521.4 3 125.0 4 889.5 

Top Terrigenous Series PZt 3 260.0 3 272.5 3 125.0 3 150.0 

Upper Youngest Halite Na4a2 
  

  

  

  

3 150.0 3 157.0 

Upper Pegmatite Anhydrite A4a2 3 157.0 3 159.0 

Lower Youngest HaliteNa4a1 
3 272.5 3 357.00 

3 159.0 3 221.0 

Red Pelite T4a 3 221.0 3 235.0 

Top Anhydrite A3r 3 357.0 3 360.00     

Younger Halite Na3r 

3 360.0 3 514.00 

3 235.0 3 277.5 

Younger Potash K3 3 277.5 3 294.0 

Younger Halite Na3 3 294.0 3 373.0 

Main Anhydrite A3 3 514.0 3 521.40 3 373.0 3 415.5 

Grey Pelite T3 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

3 415.5 3 417.5 

Screening Anhydrite A2r 3 417.5 3 419.0 

Screening Older Halite Na2r 3 419.0 3 420.5 

Older Potash K2 3 420.5 3 428.5 

Older Halite Na2 3 428.5 3 766.5 

Basal Anhydrite A2 3 766.5 3 769.0 

Main Dolomite Ca2 3 769.0 3 772.5 

Upper Anhydrite A1g 3 772.5 3 811.0 

Upper Oldest Halite Na1g 

3 811.0 3 941.0 Middle Anhydrite A1s 

Lower Oldest Halite Na1d 

Lower Anhydrite A1d 3 941.0 4 022.5 

Zechstein Limestone Ca1 4 022.5 4 024.5 

Weissliegend 4 024.5 4 026.5 

Upper Rotliegend 4 026.5 4 762.5 

Lower Rotliegend 4 762.5 4 889.5 

CARBONIFEROUS 4 889.5 5 904.2 

 

Tab. 5.1. Summary of stratigraphy with indication of prospective horizons for gas accumulations in the wells located 

within the Block 208 tender area. 
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Fig. 5.2. Września IG-1 well lithology, stratigraphy and geophysics (Sokołowski et al., 1977). 
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6. SEISMIC SURVEYS 
 

 
 

Fig. 6.1. Seismic survey within and in the neighborhood of the Block 208 tender area (CGDB, 2023). 

 

 
 

Fig. 6.2. Seismic survey within the Block 208 tender area (CGDB, 2023). 
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LINE NAME YEAR PROJECT 
CONCESSIONS 

(after 2001) 
OWNER 

LENGTH 

[km] 

3-4-74K 1974 Jarocin-Kalisz  State Treasury 8.05 

T0080374 1974 Środa-Września  State Treasury 22.61 

T0090374 1974 Środa-Września  State Treasury 19.13 

T0100374 1974 Środa-Września  State Treasury 33.00 

T0110374 1974 Środa-Września  State Treasury 11.84 

T0210374 1974 Środa-Września  State Treasury 8.94 

T0030375 1975 Września-Słupca-Kłecko  State Treasury 3.43 

T0040375 1975 Września-Słupca-Kłecko  State Treasury 8.71 

T0050375 1975 Września-Słupca-Kłecko  State Treasury 10.15 

T0060375 1975 Września-Słupca-Kłecko  State Treasury 19.05 

T0070375 1975 Września-Słupca-Kłecko  State Treasury 8.22 

T0080375 1975 Września-Słupca-Kłecko  State Treasury 4.76 

T0090375 1975 Września-Słupca-Kłecko  State Treasury 14.23 

T0100375 1975 Września-Słupca-Kłecko  State Treasury 17.53 

T0120375 1975 Września-Słupca-Kłecko  State Treasury 11.15 

T0130375 1975 Września-Słupca-Kłecko  State Treasury 12.35 

T0140375 1975 Września-Słupca-Kłecko  State Treasury 11.03 

T0150375 1975 Września-Słupca-Kłecko  State Treasury 8.30 

T0160375 1975 Września-Słupca-Kłecko  State Treasury 16.77 

T0170375 1975 Września-Słupca-Kłecko  State Treasury 5.29 

T0180375 1975 Września-Słupca-Kłecko  State Treasury 11.35 

T0200375 1975 Września-Słupca-Kłecko  State Treasury 25.79 

T0210375 1975 Września-Słupca-Kłecko  State Treasury 27.02 

T0220375 1975 Września-Słupca-Kłecko  State Treasury 18.97 

TA060375 1975 Września-Słupca-Kłecko  State Treasury 12.34 

TA140375 1975 Września-Słupca-Kłecko  State Treasury 6.18 

W0020375 1975 Września  State Treasury 9.86 

W0030375 1975 Września  State Treasury 4.05 

WA010375 1975 Września  State Treasury 19.43 

WA030375 1975 Września  State Treasury 13.88 

WA0C0375 1975 Profile Regionalne  State Treasury 2.09 

WB010375 1975 Września  State Treasury 6.04 

WB030375 1975 Września  State Treasury 4.05 

T0550476 1976 Czarnków-Poznań-Strzelno  State Treasury 13.16 

T0560476 1976 Czarnków-Poznań-Strzelno  State Treasury 14.49 

T0570476 1976 Czarnków-Poznań-Strzelno  State Treasury 9.46 

T0580476 1976 Czarnków-Poznań-Strzelno  State Treasury 13.51 

TA680381 1981 Poznań-Września  State Treasury 5.79 

T0530382 1982 Poznań-Września  State Treasury 3.34 

5-9-90K 1990 Miłosław-Solec  ORLEN S.A. 3.59 

T0012805 2005 Grundy 

Projekt badań sejsmicznych 2D 

dla rejonu GRUNDY 

State Treasury 8.73 

T0022805 2005 Grundy State Treasury 7.46 

T0032805 2005 Grundy State Treasury 5.51 

T0042405 2005 Grundy State Treasury 3.58 

T0082405 2005 Grundy State Treasury 4.25 

T0013606 2006 Lubinia State Treasury 2.44 

T0023606 2006 Lubinia State Treasury 2.08 

K0010711 2011 Blok 208 

5/03/9 Blok 208 

State Treasury 14.46 

K0020711 2011 Blok 208 State Treasury 16.23 

K0030711 2011 Blok 208 State Treasury 14.18 

K0040711 2011 Blok 208 State Treasury 29.57 

K0050711 2011 Blok 208 State Treasury 22.22 

K0060711 2011 Blok 208 State Treasury 13.71 

K0070711 2011 Blok 208 State Treasury 7.42 

K0080711 2011 Blok 208 State Treasury 17.79 

K0090711 2011 Blok 208 State Treasury 12.41 

K0100711 2011 Blok 208 State Treasury 22.11 

K0110711 2011 Blok 208 State Treasury 30.94 

T00116519 2019 Września-Witkowo 2D 

Częściowo na obszarze koncesji 

18/99/p Pyzdry i 32/96/p Kór-

nik-Środa 

State Treasury 9.59 

T00216519 2019 Września-Witkowo 2D State Treasury 15.14 

T00316519 2019 Września-Witkowo 2D State Treasury 22.63 

T00416519 2019 Września-Witkowo 2D State Treasury 27.71 

T00516519 2019 Września-Witkowo 2D State Treasury 31.44 

T00616519 2019 Września-Witkowo 2D State Treasury 29.09 

T00716519 2019 Września-Witkowo 2D State Treasury 23.82 
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T00816519 2019 Września-Witkowo 2D State Treasury 16.76 

T00916519 2019 Września-Witkowo 2D State Treasury 15.18 

T01016519 2019 Września-Witkowo 2D State Treasury 18.92 

T01116519 2019 Września-Witkowo 2D State Treasury 26.66 

T01216519 2019 Września-Witkowo 2D State Treasury 33.03 

T01316519 2019 Września-Witkowo 2D State Treasury 32.02 

T01416519 2019 Września-Witkowo 2D State Treasury 30.26 

T01516519 2019 Września-Witkowo 2D State Treasury 28.52 

T01616519 2019 Września-Witkowo 2D State Treasury 23.83 

T01716519 2019 Września-Witkowo 2D State Treasury 17.91 

T01816519 2019 Września-Witkowo 2D State Treasury 12.64 

T01916519 2019 Września-Witkowo 2D State Treasury 6.98 

 

State Treasury 1132.56 

ORLEN S.A. 3.59 
 

Tab. 6.1. 2D seismic surveys (lines longer than 2 km) within the Block 208 tender area. 

 

 

NAME YEAR 
CONCESSIONS 

(after 2001) 
OWNER 

ACREAGE  

[km2] 

Miłosław 3D 2012 

32/96/p 

Kórnik-Środa  

18/99/p  

Pyzdry 

 4/03/p 

Blok 207 

4/03/p  

Blok 208 

State Treasury 2,33 

 

Tab. 6.2. 3D seismic surveys within the Block 208 tender area. 
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7. GRAVIMETRY, MAGNETOMETRY AND MAGNETOTELLURICS 
 
   

7.1. GRAVIMETRY  

 

There are 1492 data points of semidetailed 

gravimetric survey within the Block 208 ten-

der area (Fig. 7.1). The surveys were collected 

as part of two projects. Most of the tender 

area is covered with Mogilno-Konin-Uniejów 

survey (Reczek, 1967) collected with a point 

density ca. 2 stations/km
2
. Remaining part of 

the area (south-west corner) is covered with 

the Gorzów-Jarocin survey (Duda and Kruk, 

1973) with a point density ca. 2.5 sta-

tions/km
2
. The latest survey  – Zgorzelec-

Wiżajny (Ostrowski et al., 2007) was collect-

ed with 2 km step. 

There is no detailed survey within the 

Block 208 tender area, but a few surveys were 

collected in its close neighborhood (Fig. 7.1). 

Usually they were focused on brown coal 

exploration (Reczek, 1963; Łaszczyńska et 

al., 1982; Iciek, 1989; Wasiak, 1990; Ostrow-

ska and Pisuła, 1991 ), and only one of them 

is focused on the Mogilno salt diapir Mogilno 

(Soćko, 1982).   

Królikowski and Petecki (1995) proposed  

a division of Poland into several gravity re-

gions. Thus, the Block 208 tender area is 

placed within the Szczecin-Mogilno-Miechów 

Low (Fig. 7.2) witch source is defined indefi-

nitely. Most researchers assume the dominant 

role of the crystalline basement in its for-

mation. The influence of the Variscan Oroge-

ny is also not excluded.  

Band-pass filtering of Bouguer anomalies 

map for the depth range from 2 km to 50 km 

(Fig. 7.3; Szpetnar-Skierniewska et al., 2015) 

shows a NNW-SSE fault, separating two 

gravimetric anomalies, which may be associ-

ated with elevation of Carboniferous for-

mations (SW part of the Block 208 tender 

area, Fig. 7.3). In addition, these anomalies 

also coincide with the increased thickness of 

anhydrite, which may suggest that the fault 

was also active during Zechstein sedimenta-

tion. 

 

 

 

7.2. MAGNETOMETRY 

 

A ground, semidetailed survey of the total 

magnetic field intensity was conducted in the 

Block 208 tender area (Kosobudzka and Pap-

rocki, 1997). The survey has an average den-

sity of 2 stations/km
2
. All data are available in 

the CGDB (2023). There are1607 data points 

within the tender area.  

An image of magnetic anomalies presented  

on Fig. 7.5 is taken from magnetic map of 

Poland (Petecki and Rosowiecka, 2017). The 

map is divided into several regions with dif-

ferent magnetic characteristic. The Block 208 

tender area is located within the Central and 

Western Poland domain (CWPd), which is 

limited by Szczecin-Stargard Szczeciński-

Piła-Inowrocław gradient zone (Petecki, 

2008). This domain is a vast magnetic low in 

which there are no strong anomalies of re-

gional importance. The absence of magnetic 

anomalies in this domain suggests either con-

sistently lower magnetization of the basement 

rocks in comparison to the neighboring mag-

netic domains, or a smooth top of the base-

ment at a great depth.  

 

 

 

7.3. MAGNETOTELLURICS 

 

Within Block 208 tender area there is a seg-

ment of Zgorzelec-Wiżajny regional profile 

(Ostrowski et al, 2007; Fig. 7.6). 2D inversion 

results are presented on Fig. 7.7. The meas-

urement step of 4 km does not allow for a 

detailed analysis of sub-Zechstein structures 

or tracing the continuity of some resistance 

horizons, i.e. in the area of advanced salt tec-

tonics. 
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Fig. 7.1. Distribution of gravimetric measurements in the Block 208 tender area (based on CGDB, 2023). 

 

 
 

Fig. 7.2. Location of the Block 208 tender area in the Bouguer gravity anomaly map of Poland. 
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Fig. 7.3. Residual anomalies of Bouguer map for the depth range from 2 km to 50 km. Grey line – interpreted fault 

(after: Szpetnar-Skierniewska et al., 2015). 
 

 
 

Fig. 7.4. Location of the Block 208 tender area in the magnetic anomaly map of Poland (Petecki and Rosowiecka, 

2017). 
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Fig. 7.5. Location of the Block 208 tender area in the magnetic anomaly map of Poland (Petecki and Rosowiecka, 

2017). 

 

 
 

Fig. 7.6. Distribution of magnetotelluric survey in the Block 208 tender area (based on CGDB, 2023). 
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Fig. 7.7. Results of 2D inversion along Zgorzelec-Wiżajny profile (Ostrowski et al., 2007). The segment adjacent to the 

Block 208 tender area from north-west is marked with purple polygon. 
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8. SUMMARY CHART 

 
G

en
er

a
l 

in
fo

rm
a

ti
o

n
: 

Tender area:  BLOCK 208 

Location: 

Onshore 

Hydrocarbon concession blocks: 208 

Administrative location: Wielkopolskie Voivodeship, Gniezno county, communes: 

Witkowo (16.92%), Gniezno (0.33%), Gniezno (m.) (0.62%), Niechanowo (10.67%), 

Czerniejewo (6.44%), Łubowo (0.10%); Słupca country, communes: Strzałkowo 

(15.02%), Orchowo (1.28%), Powidz (7.65%), Ostrowite (4.16%), Słupca (10.91%), 

Słupca (m.) (1.09%); Września country, communes: Września (21.51%), Kołaczkowo 

(2.85%), Nekla (0.03%), Miłosław (0.42%) 

Concession type: 
prospection and exploration of hydrocarbon deposits  

and production of hydrocarbons from a deposit 

Time: 

concession for 30 years, including:  

prospection and exploration phase (5 years),  

production phase – after investment decision 

Participation: winner of the tender 100% 

Acreage [km
2
]: 946.1 

Accumulation type: 

I. unconventional tight gas accumulations in the Upper Rotliegend and Carboniferous 

sandstones 

II. conventional oil and gas accumulations in the Main Dolomite,  

possible accumulations of gas in the Zechstein Limestone 

Structural stages: 

Cenozoic 

Laramide 

Variscan 

Petroleum plays: 

I. unconventional (tight) petroleum system in the Upper Rotliegend and Carboniferous, , 

possible conventional accumulations of gas in the Zechstein Limestone 

II. conventional petroleum system in the Main Dolomite 

Reservoir rocks: 

I.  Carboniferous and Upper Rotliegend sandstones,  

eventually carbonate rocks of the Zechstein Limestone 

II. carbonate rocks of the Main Dolomite 

Source rocks: 
I. Carboniferous fine-grained clastic rocks 

II. Main Dolomite mudstones, boundstones, packstones, and grainstones 

Seal rocks: 
I. Zechstein evaporates PZ1 

II. Zechstein evaporates PZ12 

Trap type: 
I. structural-tectonic 

II. structural, lithological, mixed 

Oil and gas fields  

in the neighborhood:  
Miłosław, Miłosław E, Komorze 

Seismic surveys  

(owner): 

1974 Jarocin-Kalisz 2D, 1 line (State Treasury) 

1974 Środa-Września 2D, 5 lines (State Treasury) 

1975 Września-Słupca-Kłecko 2D, 20 lines (State Treasury) 

1975 Września 2D, 6 lines (State Treasury) 

1975 Profile Regionalne 2D, 1 line (State Treasury) 

1976 Czarnków-Poznań-Strzelno 2D, 4 lines (State Treasury) 

1981-1982 Poznań-Września 2D, 2 lines (State Treasury) 

1990 Miłosław-Solec 2D, 1 line (ORLEN S.A.) 

2005 Grundy 2D, 5 lines (State Treasury) 

2006 Lubinia, 2 lines (State Treasury) 

2011 Blok 208 2D, 11 lines (State Treasury) 

2019 Września-Witkowo 2D, 19 lines (State Treasury) 

2012 Miłosław 3D (State Treasury) 

Wells  

(depth):  

OTOCZNA 1 (3521.4 m) 

WRZEŚNIA IG-1 (5904.2 m) 
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Possible minimum work program for the prospection and exploration phase 

 

 

 Archival data reinterpretation and analysis 

 

 Conducting the 2D seismic survey (at least 50 km PW) or 3D seismic survey (at least 25 km
2
) 

 

 Drilling of one well to the maximal depth 5000 m TVD  

with obligatory coring of prospective intervals 
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