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1. PREFACE

The assessment of hydrocarbon prospectivity
of Poland is prepared every year since 2015
according to the Polish Geological and Mining
Law (Act of 9 June 2011; Journal of Laws

of 2011, no. 163, item 981). This document
is the result of the project “Geological evaluation
of hydrocarbon resources in Poland: tender
procedure materials for prospection, exploration
and exploitation of hydrocarbons concessions —
stage IlI” financed by National Found

for Environmental Protection and Water

Management.

The assessment includes the
of petroleum provinces in Poland,
as follows:

» their boundaries, acreages and maps,

description
including

e petroleum systems,
» hydrocarbon fields and their resources.

The most prospective areas for discovery
of new hydrocarbon fields have been selected
and described in the document. These areas are
free from other hydrocarbon concessions
and have an acreage less than 12007 km
The description of the prospective areas includes:

» coordinates,

* acreage,
» data on geological and petroleum systems,
» list of deep wells and seismic surveys,

« oil and gas deposits discovered on the area
and in its neighborhood,
» hydrocarbon prospectivity summary.



2. EASTERN PETROLEUM PROVINCE
2.1. DESCRIPTION

Boundaries According to the tectonic inter-
pretations proposed in the Geological Atlas
of Poland (Nawrocki and Becker, 2017; compare
to: Aleksandrowski, 2017a, Aleksandrowski and
Buta 2017, Aleksandrowski and Mazur, 2017,
Krzywiec et al., 2017) the extent of the Edia-
caran-Paleozoic sedimentary cover of the East
European Platform in the SE Poland defines
the boundaries of the province. In this context,
it includes: (1) Ediacaran and Lower Paleozoic
of the Podlasie Syneclize, (2) Ediacaran
and Lower Paleozoic basement and its Devonian-
Carboniferous cover of the Variscan Foreland,
and (3) Devonian and Carboniferous of the Lub-
lin Fold Belt (Ad. 1-2). Above, the Permian-
Mesozoic (barren) succession occurs, forming the
Mazury-Podlasie Monocline and Koszalin-
Zamas¢ Synclinorium (Aleksandrowski, 2017b;
Ad. 3).

Acreage ~42 500 kr

Geology. The crystalline rocks of the East
European Platform form the basement
of the Eastern Petroleum Province. The sedi-
mentary cover is built of the following structural
stages (the elements of petroleum systems are
underlined):

« Ediacaran-Lower Paleozoic,

¢ Devonian-Carboniferous,

« Permian-Mesozoic,

e Cenozoic.

Petroleum systems

1. Devonian-Carboniferous petroleum system:
Source rocks — Devonian and Carboniferous
fine-grained clastic rocks, Lower Paleozoic
shales (Radkovets et al., 2017).
Reservoir _rocks — Devonian and Carbo-
niferous sandstones and carbonates.
Traps — structural in the Devonian, structural
and lithological in the Carboniferous.
Seal — Devonian and Carboniferous fine-
grained clastic rocks.
Hydrocarbon deposits — 2 gas fields (Melgiew
A+B and Ciecierzyn) and 1 oil and gas field
(Glinnik) in the Devonian; 1 gas field (Wilga)
and 1 oil and gas field (Styca) in the Carbo-
niferous.
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2. Lower Paleozoic petroleum system:
Source rocks — Lower Paleozoic shales.
Reservoir rocks — Lower Paleozoic shales.
Traps — unconvenional and continous for shale
gas and shale oil.

Wells. 921 deep wells (> 500 m) were drilled in
the Eastern Petroleum Province, including 52
deep wells in the last 10 years (beginning from
2009).

Hydrocarbon concessions One concession
of an acreage ~609 Kris provided in the Eastern
Petroleum Province (Ad. 1).

Petroleum subprovinces and regionsOne sub-
province, in which a petroleum system occurs,
and three regions with unconfirmed prospectivity
have been distinguished in the Eastern Petroleum
Province (Ad. 1-2).

Lublin Subprovince
The Lublin Subprovince includes the Lublin Fold
Belt. Two petroleum systems - Devonian-
Carboniferous (active) and Lower Paleozoic
(hypothetical) occur therein.

Ptock-Warszawa Region
The Plock-Warszawa Region includes NW part
of the province. Hypothetically, the Lower
Paleozoic and Devonian-Carboniferous petroleum
systems work in the area.

Chetmno Region
The Chetmno Region is located in the eastern part
of the province, east from the Lublin Fold Belt.
The Lower Paleozoic and Devonian-Carbo-
niferous petroleum systems are supposed
to work therein.

Podlasie Region
The Region includes the northern part of the

province with hypothetical Lower Paleozoic
petroleum system.
Prospective areas Rejowiec  Fabryczny

(acreage 896.33 Kin



2.2. PROSPECTIVE AREAS
2.2.1. REJOWIEC FABRYCZNY

(Adam Wojcicki)
Fig. 2.1

Coordinates:

Border PL 1992

points X Y
1 384 719.21 799 654.16
2 385 544.79 813 899.18
3 357 769.83 815 600.98
4 355 745.40 780 547.43
5 366 856.82 779 942.57
6 371 470.35 779 691.43
7 383 524.22 779 035.27
8 383 992.00 781 307.00
9 375 496.00 790 915.00

Acreage:896.328 knf

Geology and petroleum systems:

a) geological location:

Variscan foreland basin;
b) basement: East European Platform;
c) tectonic-structural stages of sedimentary
Paleozoic, De-
vonian-Carboniferous; Permian-Mesozoic,

cover:

Cenozoic;

Ediacaran-Lower

Lublin Fold Belt,

d) petroleum location: Lublin Subprovince,
Chelm Region;
e) type of expected deposits: shale gas and

shale oil;

f) petroleum systems: Lower Paleozoic;

g) potential reservoir rockstower Silurian

shales

h) potential source rocks: Lower Paleozoic

shales;

i) seal rocks: Middle and Upper Silurian
shales, Devonian and Carboniferous fine-
grained clastic rocks;

j) thickness of the overburden: 3000—4000 m;

k) expected
continuous for shale gas and shale oil.

traps:

Wells: 46 deep wells > 800 m

unconventional

Depth Stratigraphy
Well name [m TVD] at the bottom
CHELM 10 879.0 Carboniferous
CHELM 11 926.5 Carboniferous
CHELM 12 910.0 Carboniferous
CHELM 19 860.0 Carboniferous
CHELM 5 915.8 Carboniferous
CHEEM IG-1 1611.7 Upper Silurian
CHELM 1G-2 1304.0 Carboniferous
CHELM-14 1049.0 Carboniferous
CHELM-15 942.0 Carboniferous
CHELM-16 879.5 Carboniferous
CHELM-17 1472.0 Silurian
CHELM-20 920.0 Carboniferous
CHELM-21 860.0 Carboniferous
CHELM-24 847.1 Carboniferous
CHELM-25 859.0 Carboniferous
CHELM-6 1000.0 Carboniferous
CHELM-7 905.0 Carboniferous
CHELM-8 960.0 Carboniferous
DOBRYNIOW OU-1 3674.0 Lower Ordovician
DOROHUCZA 1G-1 2750.0 Lower Devonian
DOROHUCZA 1G-2 1350.5 Carboniferous
DOROHUCZA IG-7 1368.0 Carboniferous
DOROHUCZA 1G-8 1325.0 Carboniferous
KRASNYSTAW IG-2 1232.3 Carboniferous

KRASNYSTAW IG-3 1100.0 Carboniferous
KRASNYSTAW IG-5 1014.0 Carboniferous
KRUPE-1 3800.0 Middle Cambrian
MARYNIN 1 1805.0 Lower Devonian
MARYNIN 2 2000.0 Lower Devonian
MARYNIN BG-4 1399.0 Lower Carboniferoys
MARYNIN-3 1804.0 Devonian
MILEJOW IG-1 1406.1 Carboniferous
PAWLOW 1 2003.0 Upper Silurian
PAWEOW 3 900.2 Carboniferous
PAWLOW 4 860.0 Carboniferous
PAWEOW 5 881.0 Carboniferous
PAWLOW 6 865.0 Carboniferous
PAWLOW 7 850.0 Carboniferous
PAWLOW 8 850.0 Carboniferous
PAWLOW 9 820.0 Carboniferous
REJOWIEC IG-1 1500.0 Carboniferous
REJOWIEC 1G-2 1123.8 Carboniferous
REJOWIEC IG-3 1332.0 Carboniferous
REJOWIEC IG-4 1191.0 Carboniferous
SIENNICA-1 1810.0 Devonian
SWIECICA 2569.0 Ediacaran

Seismic survey (owner*):
1974 - 3 lines Lublin Trough 2D (ST)
1976-1977 — 4 lines Puchacz6w 2D (ST)
1977 — 1 line Puchaczow-Milejéw 2D (ST)
1978 — 1 line PGSS PAN (ST)
1979 - 9 lines Chetm-Grab.-Hrubieszéw 2D (ST)
1979 - 2 lines LZW Wierzbica 2D (ST)
1979-1985 — 19 lines tukow-Hrub. 2D (ST)
1980 - 6 lines Chetm-Grab.-Hrubieszéw2D (ST)
1980 — 1 lines Op. Lub.-Lublin-Bychawa 2D (ST)
1981 - 5 lines Chetm-Grabowiec-Hrub. 2D (ST)
1991 - 9 lines Chetm-Hrub. 2D (PGNIG S.A)
2000 - 1 line CELEBRATION 2000 (ST)
2012 - 5 lines Milejow 2D (ST)
2010-2011 - 3 lines Lublin 2D (ST)
69 lines 2D of total length 655.816 km
*ST — State Treasury

Oil and gas deposits discovered on the area
and in its neighborhoodt field

Field name Type

Melgiew A and Melgiew B GAS

Prospectivity:

The results of the Orlen Upstream and Exxon
Mobil research and drilling provided in last years
proved the occurrence of gas accumulations
in the Lower Paleozoic shales, especially in
Lower Silurian Pelplin and Pag# formations.
The thickness of these shales is over 60 m.
However, an important problems are related
to low TOC contents, low gas contents,
and complicated geology.
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3. SOUTHERN PETROLEUM PROVINCE
3.1. DESCRIPTION

Boundaries The Southern Petroleum Province
(Ad. 1-3) was earlier described as the Matopolska
Province (Karnkowski 1997, 2007). The province
includes the Carpathian units with its Paleozoic-
Mesozoic basement and foreland of the Malto-
polska and Upper Silesian blocks (Narkiewicz,
2007; Buta et al., 200&elazniewicz et al., 2011;
Nawrocki and Becker, 2017). In this sense,
the boundaries of the province are defined as:

. Holy Cross Fault and range
of the Carpathian Foredeep to the north;

. range of the Carboniferous deposits
of the Variscan Externides to the north-
west;

. Boguszowice thrust to the west;

. Pieniny Klippen Belt to the south.

Acreage.~ 50 600 kr

Geology The following tectonic units are
included to the Southern Petroleum Province:

e Outer Carpathians,

e Carpathian Foredeep,

. Upper Silesian Block,

. Matopolska Block.

Outer Carpathiansas a belt of alpine structures,
are divided into several tectonic units (nappes),
following from south to north (all of them are
the elements of the petroleum systems):

. Magura Unit,

. Fore-Magura/Dukla Unit,

*  Silesian Unit,

e Sub-Silesian Unit,

*  Skole Unit,

e Stebnik/Zgtobice Unit.
These units are built of sediments originated
in different parts of wide sedimentary basin,
which was located between European Plate and
ALCAPA and Tisza microplates (Mazzoli et al.,
2010; Jankowski and Probulski, 2011).
The closure of the basin ended in the Middle
Miocene in its Polish part. Consequently,
the sediments have been detached and thrusted
northwardly, forming several tectono-
stratigraphic units/nappes. The successions within
the nappes have different stratigraphic range
(from the Upper Jurassic to the Middle Miocene)
and lithology (with predomination of flysch
sediments and minor proportion of other clastics,
carbonates and volcanic rocks). The Carpathian
units are thrusted over the Carpathian Foredeep
Miocene sediments at a distance of at least 35-40
km.

Carpathian Foredeeis built of Lower to Middle

Miocene (Badenian and Sarmatian) sediments
deposited in the shallowing basin originated
at the front of the Carpathians. The foredeep
sediments lie in four tectonic positions (all

of them are the elements of the petroleum
systems):

+ as unfolded and autochthonous
sediments of the outer part of the Car-
pathian Foredeep;

+ as unfolded and autochthonous sediments
of the inner part of the Carpathian
Foredeep (below the Carpathian Over-
thrust);

e as unfolded and para-autochthonous
sediments of the Rzeszow and Gdéw gulfs
(originated over the Carpathian nappes);

*+ as allochtonous Miocene sediments
of the Zgtobice and Stebnik units folded
and thrusted along the front of the Car-
pathians.

The crystalline rocks and Paleozoic-Mesozoic
sedimentary succession of the Upper Silesian
and Malopolska blocks occur in the basement
of the Carpathians and Carpathian Foredeep.

The Upper Silesian Blockis an element
of the Brunovistulicum (Dudek, 1980; compare
to Kotas, 1982, 1985) of cadomian consolidation,
limited by the Krakéw-Lubliniec Fault Zone
to the east, Moldanubian Thrust Zone
to the west and Northern Boundary Fault Zone
of the Pieniny Klippen Belt to the south.
The Krakéw-Lubliniec Fault Zone separates
the Upper Silesian and Matopolska blocks (Buta,
1994, 2000; Buta et al., 1997Zaba, 1999).
The basement of the Upper Silesian Block is built
of crystalline and anchi-metamorphosed rocks
of Archean to Ediacaran age (Dudek, 1980; Buta
and Zaba, 2005, 2008; Buta et al., 2015;
Zelazniewicz et al., 2009). The sedimentary cover
is built of three stratigraphic-structural stagah (
of them are the elements of the petroleum
systems):

e Cambrian-Silurian;

« Devonian-Carboniferous (Variscan Stage),
including Lower Devonian continental
clastics, Middle to Upper Devonian
and Lower Carboniferous carbonates,
Lower Carboniferous Kulm clastics
and Upper Carboniferous marine
to continental clastic sediments with coal-
beds (Paralic Series, Upper Silesian
Sandstone Series, Siltstone Series, Cracow
Sandstone Series);

e Permian-Mesozoic
of the European Plate.

(Laramian  Stage)

The Matopolska Blocls built of highly-deformed
Ediacaran clastics in the basement and Paleozoic-
Mesozoic cover divided into four stratigraphic-
structural stages (all of them are the elements
of petroleum systems):

e Cambrian (Sandomirian Stage),

e Ordovician-Silurian (Caledonian Stage),

e Devonian-Carboniferous (Variscan Stage),

e Permian-Mesozoic (Laramian Stage).



Petroleum systems 3. Miocene of the Carpathian Foredeep petroleum
1. Carboniferous of the Upper Silesian Coal Basin  system:
(USCB) petroleum system: Source rocks- Upper Badenian and Lower

Source rocks — USCB coal beds.

Reservoir rocks — coal beds of the Siltstone
Series and Upper Silesian Sandstone Series;
tight gas in the Paralic Sandstone Series;
conventional gas deposits in the Carboniferous
sandstones with gas generated from coal beds.
Hydrocarbon deposits — numerous coal bed
methane deposits exploited as mine gas; tight
gas deposits still not recognized (Poprawa,
2018; Poprawa et al., 2018); two conventional

gas deposits: Marklowice (Upper Silesian

Sandstone Series) and Silesia (Cracow
Sandstone Series).

Natural gas

Prospecting horizons
Number of deposits
as of 31.12.2017
Anticipated economic
resources
as of 31.12.2017
Economic resources in place
as part of anticipated
economic resources
as of 31.12.2017
Production
in 2017

[min ]

Upper Silesian
Sandstone
Series and
Cracow
Sandstone
Series

coal beds

62 96947.7 5691.32 543.04
methane

According to the Balance of Mineral Resources Dgpos
in Poland as of 2017.

2. Paleozoic-Mesozoic petroleum system:

Source rocks - Ordovician, Silurian
and Lower Devonian fine-grained clastics,
Middle and Upper Devonian and Lower
Carboniferous clastics and carbonates, Middle
Jurassic fine-grained clastics.

Reservoir rocks — Ediacaran sandstones
(hypothetically), Lower Devonian sandstones,
Middle and Upper Devonian, Lower
Carboniferous, Upper Jurassic and Upper
Cretaceous carbonates.

Hydrocarbon deposits — 19 gas fields,
including 3 fields in the Devonian
(Lachowice-Stryszawa, Zalesie and ¢za),

1 field in the Lower Carboniferous carbonates
(Noséwka), 1 field in the Triassic Keuper
(Niwiska), 11 fields in the Jurassic limestones
(Brzezbwka, Goéra Ropczycka, Grobla,
Korzeniow, Korzeniow — gas, Lubaczow,
tapandéw, kkta, Tarnéw, Wierzchostawice
and Zukowice) and 3 fields in the Cretaceous
(Rajsko, Rylowa and Wierzchostawice); 11 oil
fields, including 1 field in the Carboniferous
carbonates (Nosowka) and 10 fields
in the Jurassic and Cretaceous (Brzezéwka,
Grobla, Jastgbka Stara, Korzeniow,
Lubaczoéw, Hkta, Mniszéw, Plawowice,
Tarnéw and Wierzchostawice).

Sarmatian fine-grained clastics; Paleozoic-
Mesozoic basement including USCB coal
beds.

Reservoir _rocks — Upper Badenian
and Lower Sarmatian sands and sandstones
for conventional accumulations; hybrid

and unconventional accumulations
in the fine-grained clastics and heterolithes.
Hydrocarbon deposits — 3 gas fields:

Debowiec Slaski, Pogérz and Kowale
in the western part of the Carpathian
Foredeep; 89 gas fields in the eastern part;
1 oil field (Cetynia).

Natural gas

Prospecting horizons
Number of deposits
as of 31.12.2017
Anticipated economic
resources
as of 31.12.2017
Economic resources in placg
as part of anticipated
economic resources
as of 31.12.2017
Production
in 2017

[min ]

Precambrian +
Miocene 1 345.77 207.30 26.99
(undivided)

Devonian +
Miocene 3 2246.80 241.75 144.91
(undivided)

Lower

Carboniferous 1 4.49 4.90 0.44

Triassic 1 - - -

Jurassic and
Cretaceous
+ Miocene
(undivided)

14 1977.35 710.35 81.23

Miocene of the
Carpathian 74 28961.2 7419.94 1057.65

Foredeep

According to the Balance of Mineral Resources Dgpos
in Poland as of 2017.
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4. Carpathian petroleum system:
Source rocks — Oligocene Menilite Beds
(Kotarba et al., 2014; Matyasik et al., 2015)
with important restrictions on the immaturity
of these beds and no geochemical correlation
between oils and Menilite shales in broad



Carpathian region; Jurassic-Cretaceous Spa,
Istebna and Verovice shales; Oligocene-
Miocene Krosno Beds; fine-grained clastics
in the Paleozoic-Mesozoic basement (Janko-
wski, 2015).

Reservoir _rocks — Grodziszcze, Lgota,
Godule, Istebna, Inoceramian, e@gowice,
Cergébw, Magdalena, Kliwa and Krosno
sandstones of the Dukla, Silesian, Sub-
Silesian and Skole units.

Hydrocarbon deposits — 36 gas fields and 29

oil fields.
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Wells. 7467 deep wells (> 500 m) were drilled in
the Southern Petroleum Province, including 198
wells in the last 10 years (beginning from 2009).

Hydrocarbon concessions 34 prospecting
concessions of total acreage about 1668F km
(Ad. 1).

Petroleum subprovinces and regions Three
subprovinces, in which a petroleum systems
occur, and one region with unconfirmed
prospectivity have been distinguished in the Sou-
thern Petroleum Province (Ad. 1-2).

Upper Silesian Subprovince

The presence of the Carboniferous petroleum
system of the USCB with hydrocarbons generated
from the Carboniferous coal beds is characteristic
feature of the subprovince. The presence
of other petroleum systems (Paleozoic-Mesozoic,
Miocene of the Carpathian Foredeep and Car-
pathian) is common in the remaining area

of the Southern Petroleum Province. The boun-
daries of the subprovince are defined

as the extent of the Ediacaran and Paleozoic
of the Upper Silesian Block (compare to: Nar-

kiewicz et al., 2017).

Carpathian Subprovince

The Carpathian Subprovince includes Polish part
of the Outer Carpathians and its basement
(excluding the area with the Ediacaran
and Paleozoic of the Upper Silesian Block
in the basement). The Paleozoic-Mesozoic,
Carpathian and Carpathian Foredeep petroleum
systems work in the subprovince.

Fore-Carpathian Subprovince

The Fore-Carpathian Subprovince includes Polish

part of the Carpathian Foredeep and its basement
between the front of the Carpathians (to the south

and erosional range of the Carpathian Foredeep
sediments (to the north). The Paleozoic-Mesozoic

and Carpathian Foredeep petroleum systems work
in the subprovince.

Matopolska Region
The Matopolska Region includes the NW part
of the Matopolska Block, outside of the Car-
pathian units. The Paleozoic-Mesozoic petroleum
system is supposed to work therein. However,

there are still no oil and gas discoveries
on the area.
Prospecting areas  Chybie, Kalwaria

Zebrzydowska—DobczyceZegocina and Nowa
Deba (total acreage 1781.175 Rm



3.2. PROSPECTIVE AREAS

3.2.1. CHYBIE

(Rafat Laskowicz, Jerzy Hadro)

Fig. 3.1

Coordinates:

Border PL 1992

points X Y
1 222 153.81 493 303.33
2 222 035.78 488 885.90
3 218 455.96 488 980.84
4 218 434.63 482 690.08
5 226 659.30 482 557.17
6 228 475.40 483 189.30
7 229 417.61 483 167.35
8 229 422.37 493 418.39

Acreage:100.697 knj

Geology and petroleum systems:

a) geological location: Outer
and Carpathian Foredeep;

b) basement: crystalline rocks of the Bielko-Biata
dome, Upper Silesian BlockZélazniewicz
et al., 2011);

Carpathians

¢) tectonic-structural stages of sedimentary cover:

Devonian and Carboniferous including USCB
(Buta and Habryn, 2008; Kotas, 1982, 1983),
Miocene of the Carpathian Foredeep, Silesian
and Sub-Silesian units of the Carpathians;

d) petroleum location: Southern Petroleum
Province, Upper Silesian Subprovince;

e) type of expected deposits: conventional
and unconventional for gas;

f) petroleum systems: Carboniferous
of the USCB, Paleozoic-Mesozoic, Miocene
of the Carpathian Foredeep, Carpathian;

g) potential reservoir rocks: Middle and Upper
Devonian  and Lower  Carboniferous
carbonates Lower Devonian and Upper
Carboniferous sandstones, siltstones
and sandstones of the Miocene Skawina
Formation, sandstones of the Istebna,
Ciezkowice and Krosno beds;

h) potential source rocks: Silurian shales, Middle
and Upper Devonian carbonates, Lower
Carboniferous fine-grained clastics (Kulm
facies), Carboniferous coal beds, Badenian
claystones and mudstones, Menilite Beds,
Cieszyn Beds, Verovice Beds;

i) seal rocks: fine-grained clastic interbeds
in the Miocene of the Carpathian Foredeep,
fine-grained clastic interbeds in the Carpathian
flysch successions;

j) thickness of the overburden: 100-1000 m;

k) expected traps: structural, lithological,
unconventional.
Wells: 4 deep wells > 500 m
Depth Stratigraphy
Well name [m TVD] at the bottom
Chybie I1G-1 1800.0 Upper Carboniferous
Zablocie-1 1096.0 Upper Carboniferous
Zablocie 1099.7 Upper Carboniferous
Zabtocie Korona 671.0 Miocene

Seismic survey (owner):

1977-1988 — 7 lines GZW 2D (State Treasury)

1990-1991 — 15 lines Skoczéw 2D (PGNIG S.A)
22 lines 2D of total length 126.046 km

Oil and gas deposits discovered on the area and
in its neighborhood4 fields

Field name Type

Kowale GAS

Debowiec GAS

Pogo6rz GAS

Silesia CBM
Prospectivity

The gas fields discovered in the Miocene

of the Carpathian Foredeep and in the Carbo-
niferous of the USCB in the neighboorhood,

as well as gas shows observed in the Chybie 1G-1
well, indicate high prospectivity of the area.
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Fig. 3.1. Border points, seismic surveys, wells, hydrocarfields and hydrocarbon concessions on the

Chybie area and in its neighborhood as of 28@AZCBDG, 2019).
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3.2.2. KALWARIA ZEBRZYDOWSKA-

DOBCZYCE

(Leszek Jankowski, Andrzej Szydto)

Fig. 3.2

Coordinates:

Border PL 1992

points X Y

1 234 844.36 560 392.57
2 230 642.81 560 453.66
3 230 896.96 571 608.57
4 230 992.76 574 100.13
5 230 011.54 572 315.44
6 228 395.66 572 458.46
7 229 408.06 574 430.69
8 229 434.99 575 429.65
9 230 147.53 577 410.08
10 230 743.62 578 393.80
11 230 687.12 577 395.51
12 231 067.40 576 041.64
13 231 446.80 585 909.50
14 231 619.15 587 161.05
15 230 387.33 586 612.41
16 230574.94 585 908.57
17 230 006.10 585 907.97
18 219 097.84 585 896.39
19 219 005.58 580 176.25
20 221 144.84 580 743.36
21 221 028.90 577 051.28
22 218 918.27 574 085.44
23 218 677.07 553 795.86
24 219 634.17 553 786.28
25 218 661.71 552 238.18
26 218 462.26 543 731.87
27 227 842.28 543 481.10
28 237 088.56 543 233.92
29 237 383.66 566 195.31
30 236 207.60 566 125.53

Acreage:615.816 knj

Geology and petroleum systems:

a) geological location: Outer Carpathians

and Carpathian Foredeep;

b) basement: crystalline rocks of the Upper
Silesian Block and Ediacaran of the Malo-
polska Block Zelazniewicz et al., 2011);

¢) tectonic-structural stages of sedimentary cover:

Cambrian, Silurian, Devonian, Carboniferous,
Jurassic and Cretaceous, allochtonous
Miocene of the Zgtobice Unit, autochtonous
Miocene of the Carpathian Foredeep, flysch
of the Carpathian Silesian, Sub-Silesian
and Skole units;

d) petroleum location: Southern Petroleum
Province, Carpathian and Fore-Carpathian
subprovinces;

e) type of expected deposits: conventional

and unconventional for gas and oil;

f) petroleum systems: Paleozoic-Mesozoic,
Miocene of the Carpathian Foredeep,
Carpathian;

g) potential reservoir rock€diacaran sandstones,
Middle and Upper Devonian, Lower
Carboniferous and Upper Jurassic carbonates
Badenian and Sarmatian siltstones

11

and sandstones of the Carpathian Foredeep
Carpathiarstebna and €zkowice sandstones

h) potential source rocks: Silurian shales, Middle
and Upper Devonian carbonates, Lower
Carboniferous fine-grained clastics (Kulm
facies), Badenian claystones and mudstones,
Menilite Beds, Cieszyn Beds, Grodziszcze
Beds, Lgota Beds;

i) seal rocks: fine-grained clastic interbeds
in the Miocene of the Carpathian Foredeep,
fine-grained clastic interbeds in the Carpathian
flysch successions;

j) thickness of the overburden: 500-1000 m;

k) expected traps: structural, lithological.

Wells: 28 deep wells > 500 m

Depth Stratigraph
Well name [m TF\)/D] at thegbotao?/n
BILCZYCE 4 1008.0 Upper Triassiqg
BOREK SZLACHECKI 1 1003.4 Carboniferous
BORZETA IG-1 3700.0 | Lower Cambrian
BRZEZINKA 32 551.9 Carboniferous|
BRZEZNICA 25 840.5 Quartenery
DOBCZYCE 1 2188.0 Jurassic
DOBCZYCE 11 1682.0 Upper Jurassic
DOBCZYCE 2 2580.0 Triassic
DOBCZYCE 3 2125.0 Permian
DOBCZYCE 4 2256.0 Precambrian
DOBCZYCE 5 1912.0 Miocene
DOBCZYCE 6 1983.0 Jurassic
DOBCZYCE 8 2408.0 Carboniferous
DOBCZYCE 9 1960.0 Upper Jurassic
GDOW 1 959.1 Jurassic
GDOW 5 755.0 Jurassic
GLOGOCZOW IG-1 3800.0 Cambrian
LENCZE IG-1 1682.0 Carboniferoug
NIZOWA 1 1605.0 Triassic
NOWE DWORY 870.4 Miocene
RACIBORSKO 6 955.0 Miocene
RZESZOTARY 840.3 Miocene
RZESZOTARY 2 965.2 Miocene
STADNIKI 1 505.0 Miocene
WIATOWICE 1 514.5 Miocene
WIATOWICE 3 860.0 Jurassic
WISNIOWA 4 2602.0 Triassic
WISNIOWA 6 2456.0 Precambrian

Seismic survey (owner*):
1972 — 1 line Andrychéw-Jordanéw 2D (ST)

1973 — 1 line Andrychéw-Mgenice 2D (ST)

1974 - 1 line Mylenice-Sucha-Rabka 2D (ST)
1975 - 1 line Sucha-Rabka-Nowy Targ 2D (ST)
1978-1984 — 7 lines GZW 2D (ST)

1978 — 4 linegywiec-Wadowice-Gdow 2D (ST)
1986-1988 — 13 lines Sk.-Wadowice 2D (ST)
1987 — 1 line Niepotomice-Mjenice 2D (ST)
1989-1992 — 17 lines Dobcz. 2D (PGNIG S.A))
1992-1995 — 10 lines Mien. 2D (PGNIG S.A)
1993-1995 — 12 lines Lachow. 2D (PGNIG S.A.)
1994 — 4 lines Liplagukowice 2D (PGNIG S.A)
2000 - 1 line CELEBRATION 2000 (ST)
2001-2002 — 11 lines Raciech. 2D (PGNIG S.A.)
2004 - 5 lines Kamyk-Niep. 2D (PGNIG S.A)

89 lines 2D of total length 561.692 km
* State Treasury



Oil and gas deposits discovered on the area

and in its neighborhood? fields

Field name Type
Grabina-Nieznanowice GAS
Grabina-Nieznanowice S GAS
Lachowice-Stryszawa GAS

tapanéw GAS

t akta GAS

Raciborsko GAS

Stopnice GAS

12

Prospectivity:

The gas fields discovered in the Miocene
of the Carpathian Foredeep and in the Jurassic
basement in the neighboorhood, as well as high-
resolution geological data, indicate high
prospectivity of the area.
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Fig. 3.2. Border points, seismic surveys, wells, hydrocarfields and hydrocarbon concessions on the
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Kalwaria Zebrzydowska—Dobczyce area and in itghi@drhood as of 28.02.2019 (CBDG, 2019).



3.2.3.ZEGOCINA
(Leszek Jankowski, Andrzej Szydto)
Fig. 3.3.

Coordinates:

and sandstones of the Carpathian Foredeep
Istebna and €kkowice sandstones

h) potential source rocks: Silurian shales, Middle

and Upper Devonian carbonates, Lower
Carboniferous fine-grained clastics (Kulm

Border PL 1992 facies), Badenian and Sarmatian claystones
points X Y and mudstones, Menilite Beds, Cieszyn Beds,
1 224 429.40 619 471.74 Grodziszcze Beds, Lgota Beds;
2 219 993.39 619 456.98 i) seal rocks: fine-grained clastic interbeds
i gig ggg'gg gig 322'2‘3 in the Miocene of the Carpathian Foredeep,
5 519 733.96 619 45622 fine-grained clastic interbeds in the Carpathian
6 219 733.95 619 456.07 flysch successions;
7 219 733.92 619 454.87 j) thickness of the overburden: 500-1000 m;
8 214 616.64 619 436.49 k) expected traps: structural, lithological.
9 210 523.09 619 421.78
10 209 976.71 594 697.07
11 209 794.17 580 172.71 Wells: 31 deep wells > 500 m
12 219 005.58 580 176.25 Depth Stratigraphy
13 219 097.84 585 896.39 Well name [m TVD] at the bottom
14 219 222.83 593 635.80 i
15 222 376.00 593 612.00 CZCHOW 1 3216.0 Upper \'Jurassw
16 222 475.00 595 313.00 IWKOWA 1 3228.0 Carboniferous
17 223 236.00 595 405.00 JAWORZNA 1 3214.1 Cretaceous
18 223 368.00 594 800.00 KAMIONNA 1 2566.9 Cretgcec_)us
19 224 307.00 594 218.00 LESZCZYNA 1 2410.0 TrlaSS|p
0 524 314,01 603 486.16 LESZCZYNA 2 2305.0 Jurassic
21 224 429.40 61947174 LESZCZYNA 21 2564.6 Jurass!c
22 221 109.37 600 644.87 LESZCZYNA 22 2600.0 Jurass!c
excluding the area: LESZCZYNA 3 2550.0 Jurassic
23 220 816.08 601 652,51 LESZCZYNA 4 2850.0 TrlaSS|_c
54 520 862.49 603 390.93 LIPNICA GORNA 1 2710.0 Jurassic _
25 220 125.97 603 450.34 EAPANOW 2/2K 2050.0 Upp(_er Jurassic
26 219 833.40 602 978.16 EAKTA 11 2588.0 Miocene _
27 220 55732 602 379.11 £ AKTA 13 2461.0 Uppgr Jurassic
28 219 798.82 601 679.44 L AKTA 14 2473.0 Mlocen_e
29 219 475.77 602 687.75 £ AKTA 22 2511.0 Jurass!c
30 220 292.07 604 055.74 L AKTA 24 3150.0 Jurassic _
31 220 865.93 604 200.42 £ AKTA 25 2423.0 Upper Jur'assm
32 221 457.15 604 634.48 £ AKTA 30K 2746.4 Jurass!c
33 222 010.11 603 619.97 t AKTA 4 2438.8 Jurassic _
34 221 956.85 601 621.88 LAKTA9 2382.0 Upper Jurassic
35 221 510.53 600 634.09 MUCHOWKA 1 2620.0 Jurassic _
MUCHOWKA 2 2804.0 Upper Jurassic
POLOM DUZY 2 2630.0 Jurassic
Acreage:480.493 kni RAJBROT 1 4948.0 Silurian
RAJBROT 2 4185.0 Paleozoic
Geology and petroleum systems: TARNAWA 1 5510.0 Upper Devonian
a) geological location: Outer Carpathians; WI-I-S\I(\II\IAOOV\\/IV:I%; - %gcl’-g Lowefl\gafbon'fefous
. H - . locene
b) b_ase_ment. crystalline rocks of the_ Upper WOLICA 1 31775 Upper Permian
Silesian Block and Ediacaran 7EGOCINA 1 3509.0 Carboniferous

of the Matopolska BlockZgelazniewicz et al.,
2011);

¢) tectonic-structural stages of sedimentary cover:

d)

)

Cambrian, Silurian, Devonian, Carboniferous,

Jurassic and Cretaceous, allochtonous
Miocene of the Zglobice Unit, flysch
of the Carpathian Silesian, Sub-Silesian

and Skole units;

petroleum location: Southern Petroleum
Province, Carpathian Subprovince;

type of expected deposits: conventional
and unconventional for oil and gas;

petroleum systems: Paleozoic-Mesozoic,
Miocene of the Carpathian Foredeep,
Carpathian;

potential reservoir rocks: Precambrian

sandstones (hypotheticallyyjiddle and Upper
Devonian, Lower Carboniferous and Upper
Jurassic carbonatesCretaceous sandstones,
Badenian and Sarmatian siltstones

14

Seismic survey (owner*):

1974 - 1 line Limanowa-Nowyg8z 2D (ST)
1974 - 1 line Mylenice-Sucha-Rabka 2D (ST)
1975 - 1 line PGSS PAN 2D (ST)

1975 — 2 lines Stopnice-Nowy& 2D (ST)

1975 - 3 lines Sucha-Rabka-Nowy Targ 2D (ST)
1977 - 3 lines Bochnia-Czchow-Pilzno 2D (ST)
1978 — 1 lineZywiec-Wadowice-Gdéw 2D (ST)
1983-1986 — 16 lines \Ahiowa-takta 2D (ST)
1985 - 1 line Tuchéw-Kowalowy 2D (ST)

1988 — 2 lines Niepotomice-Gdéw 2D (ST)
1989-1992 — 11 lines Dobcz. 2D (PGNIG S.A))
1992-1995 — 44 lines Mien. 2D (PGNIG S.A)
2000 — 1 line CELEBRATION 2000 (ST)

2004 - 9 lines Kamyk-Niep. 2D (PGNIG S.A)
2005 - 12 lines Whicz 2D (PGNIG S.A)

2007 — 22 lines Tarn.-Czchow 2D (PGNIG S.A)



2012 — 13 lines Kamionna-t.ososina 2D (ST) Grady Bochéskie GAS
143 lines 2D of total length 1465.855 km JLadOW”,'k' GAS
. , apanow GAS
with fragment of the tapanéw 3D tazy GAS
seismic survey _ takta GAS
* State Treasur t ¢towice-Bogumitowice GAS
y Raciborsko GAS
Stopnice GAS
Oil and gas deposits discovered on the area and Szczepanow GAS
in its neighborhood13 fields o
Prospectivity:
Field name Type The gas field.s discovered in _the Miocene.
Brzezowiec |.II GAS of the Carpathian Foredeep and in the Jurassic
Dabréowka GAS basement within and in the neighborhood of the
Grabina-Nieznanowice GAS Zegocina area indicate high prospectivity for
Grabina-Nieznanowice S GAS

conventional and unconventional discoveries.

15
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3.2.4. NOWA DEBA
(Malgorzata Garecka, Leszek Jankowski, Andrzej

Szydto)

Fig. 3.4

Coordinates:

Border PL 1992

points X Y
1 296 831.15 712 681.39
2 282 871.88 713 244.88
3 278 512.41 703 100.24
4 278 002.46 677 845.11
5 294 522.05 677 289.44
6 291 497.74 682 596.08
7 291 459.64 685 375.92
8 295 800.79 685 256.08
9 296 510.27 704 411.18

Acreage:584.168 knj

Geology and petroleum systems:

a) geological location: Carpathian Foredeep;

b) basement: Ediacaran of the Matopolska Block
(Zelazniewicz et al., 2011);

c) tectonic-structural stages of sedimentary cover:
Cambrian, autochtonous Miocene of the Car-
pathian Foredeep (Kowalewski, 1957;
tyczewska, 1972; \Bgrowski, 1992; Garecka
and Jugowiec, 1999; Krakowska et al., 2018);

d) petroleum location: Southern Petroleum
Province, Fore-Carpathian Subprovince;

e) type of expected deposits: conventional
and unconventional for gas;

f) petroleum systems: Miocene of the Carpathian
Foredeep;

g) potential reservoir rocks: Ediacaran
and Cambrian sandstones (hypothetically),
Badenian and Sarmatian siltstones
and sandstones of the Carpathian Foredeep

h) potential source rocks: Badenian and Sarmatian
claystones and mudstones;

i) seal rocks: fine-grained clastic interbeds
in the Miocene of the Carpathian Foredeep;

j) thickness of the overburden: 5-100 m;

k) expected traps: structural, lithological.

Wells: 14 deep wells > 500 m

Depth Stratigraphy
Wwell name [mTVD] | at the bottom
BRAZYLIA 1 1001.8 Miocene
BRZOSTOWA GORA 1 811.0 Precambrign
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DURDY 123 515.0 Miocene
GWOZDZIEC 1 745.8 Cambrian
GWOZDZIEC P-10 BIS 582.0 Precambrian
KOMOROW 1 829.2 Cambrian
KOMOROW 2 737.0 Precambriaf
KOMOROW 3 691.0 Precambrian
KORABINA P-8 591.0 Miocene
KRZATKA P-12 514.0 Precambria
KRZATKA P-9 580.0 Miocene
POREBY DEBSKIE P-11 500.0 Precambriap
POREBY DEBSKIE P-12 544.5 Miocene
ROZALIN 51 513.0 Miocene

Seismic survey (owner*):

1978 — 1 line PGSS PAN 2D (ST)

1987-1992 — 19 lines Mielec 2D (PGNIG S.A))

1992 — 2 lines Krzeszéw-haut 2D (ST)

2000 — 1 line CELEBRATION 2000 (ST)

2001-2002 — 3 lines Mielec 2D (PGNIG S.A)
26 lines 2D of total length 191.086 km
* State Treasury

Oil and gas deposits discovered on the area
and in its neighborhoodt?2 fields

Field name Type
Blizna-Ocieka GAS
Jata GAS
Jezowe NW GAS
Korzeniéw GAS
Korzeniéw (gas) GAS
Kupno GAS
Lipnica-Dzikowiec GAS
Niwiska GAS
Niwiska GAS
Nowosielec GAS
Sarzyna GAS
Sokotéw GAS
Prospectivity:

Numerous conventional gas fields discovered
in the neighborhood, possible unconventional
accumulations in the fine-grained sediments
and heterolithic series of the Miocene succession,
as well as simple geological structural features
indicate high prospectivity of the Nowacba
area.
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Fig. 3.4. Border points, seismic surveys, wells, hydrocarlfeids and hydrocarbon concessions

on the Nowa Bba area and in its neighborhood as of 28.02.20BDG, 2019).



4. WESTERN PETROLEUM PROVINCE
4.1. DESCRIPTION

Boundaries According to the Geological Atlas
of Poland (Nawrocki and Becker, 2017) and Tec-
tonic Subdivision of PolandZglazniewicz et al.,
2011) the Western Petroleum Province includes
the Variscan Externides and Variscan foreland
basin with their Permian-Mesozoic cover,
and the basement of the West European Platform
(Ad. 1-2).
The boundaries are defined as:

» TTZ to the north;

 Odra Fault Zone to the south;

 extent of Carboniferous rocks of the Va-

riscan foreland basin to the east.

Two petroleum provinces — Pomerania and Wiel-
kopolska — were earlier distinguished in the wes-
tern part of Poland (Karkowski, 1997, 2007).
Their separation was a consequence of different
geological history (Caledonianvs Variscan
consolidation of the basement) and isolation
of oil- and gas-bearing regions. However,
the Rotliegend and Main Dolomite are the main
reservoir horizons in both provinces. They
originated after Paleozoic consolidation during
younger tectonic-sedimentary (Permian-
Mesozoic) cycle. This formed a complicated
petroleum system, in which the distribution
of source rocks (Carboniferous and older
Paleozoic rocks) is related to the Variscan
tectonic plan, while reservoir rocks are distriloite
according to the Laramide plan. Both,
the Rotliegend and the Main Dolomite sediments,
were deposited in large sedimentary basins, which
covered the Pomerania and Wielkopolska regions.
Therefore, both areas are treated as subprovinces
(Ad. 1-2).

Acreage ~118 600 krh

Geology Three large-scale geological units can
be distinguished in the Western Petroleum
Province: Western Pomerania Block, Variscan
Externides and Permian-Mesozoic cover.

Western Pomerania Block includes (Ad. 2-3):

» Lower Paleozoic rocks of the Caledonian
basement (a part of the Pomerania-Kujawy
Caledonian fold belt);

e Upper Paleozoic (Devonian and Carbo-
niferous) rocks of the Variscan cover
(a part of the Variscan foreland basin);

» Permian-Mesozoic cover (including
Szczecin-Gorzow Depression, NW part
of the Mid-Polish Anticlinorium and Kosza-
lin Depression as the main tectonic units);

» Cenozoic cover.

The oldest rocks were recognized in the NE part

of the Western Pomerania, close
to the TTZ. These are the thick series of the
Middle and Upper Ordovician claystones

(Podhalaska and Modhiski, 2006), deposited in
the Caledonian Foredeep basin (Poprawa et al.,
2006) and folded and thrusted during Caledonian
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orogeny ¥aba and Poprawa, 2006). They are
locally overlain by the Silurian (Landovery,
Wenlock and Ludlow) claystones and mudstones
with sandstone intercalations. The Devonian
and Lower Carboniferous constitute a continuous
cover of the Caledonian basement being formed
of marine deposits with an important contribution
of carbonates (Matyja, 1993, 2009). Siliciclastics,
mostly sandstones, of the Upper Carboniferous
occur only in the western part of the area, being
completely eroded in the eastern part during Late-
Carboniferous regression and orogenic move-
ments at the turn of the Carboniferous and Per-
mian. The deposition of the Lower Rotliegend
siliciclastics occurred in several small sedimen-
tary basins separated by eroded tectonic blocks.
A deep faults favored volcanic eruptions,
pyroclastic sedimentations and lava flows.
Sedimentation of the Upper Rotliegend began
with an important gap of about 10 My (Nawrocki,
1995), initiated the development of the Permian-
Mesozoic basins on the Polish Lowland. The
Upper Rotliegend includes conglomerates,
sandstones and siltstones deposited in the fluvial,
aluvial and playa environments with an important
contribution of aeolian sandstones (Kiersnowski
and Buniak, 2006). The late-Permian trans-
gression brought a cyclic sedimentation of thick
Zechstein  carbonate-evaporite  series. Only
in the eastern part of the Western Pomerania some
tectonic blocks formed an archipelago of isolated
islands (Dadlez et al., 1998).

The Triassic succession in the Western
Pomerania is complete and includes clastic
continental and carbonate-clastic marginal-marine
deposits of the lower series, carbonate-evaporitic
and clastic marine sediments of the middle series,
and continental siliciclastics with evaporitic
intercalations of the Upper Triassic. However,
stratigraphic gaps in the Upper Triassic are
observed over the salt pillows. The thickness
of the Triassic succession is from 900 m
(at the flanks of the Mid-Polish Anticlinorium),
up to the 2500 m (at the axis). Also the Jurassic
succession is complete in almost whole area. Lack
of the Toarcian occurs in the axial part
of the Pomerania Swell, while lack of the Lower
Jurassic occurs also in th&widwin area.
The Lower Jurassic is built of interstratified
complexes of continental and marginal-marine
sandstones and claystone-mudstonesikBisski,
2004), of total thickness of about 400-1100 m
(Franczyk, 1987). The Middle Jurassic occur
in the flanks of the Kujawy Swell
and in the Pomerania, Szczecin and Mogilno-
t6dz depressions, as well as in the NW part
of the Pomerania Swell. The Middle Jurassic
succession, if complete, is built of complexes
of marine claystone-mudstones and sandstones
of Aalenian-Callovian interval (Dayczak-
Calikowska and Moryc, 1988). The maximal
thickness is about 500 m. Following to the axis
of the Mid-Polish Anticlinorium, the Middle
Jurassic is less complete, even to the complete
absent. The Upper Jurassic occur only



in the Pomerania and Mogilno-tédepression
and near the boundary between the Pomerania
Swell and Szczecin Depression (Brochwicz-
Lewinski, 1987; Dembowska 1979a). The
Oxfordian and Lower Kimmeridgian in the NW
part is built of marine siliciclastics and clastic
carbonates, while in the SE part carbonates
prevail (Dembowska, 1979b). Higher part
of the Upper Jurassic is built of Upper
Kimmeridgian and Tithonian marls and mud-
stones, while shallow-marine  Tithonian
limestones occur at the top. The thickness
of the Upper Jurassic is from 100 to 900 m.
The Lower Cretaceous occurs only in the northern
part of the Szczecin and Mogilno-tbd
depressions (Racagka, 1979, 1987). The suc-
cession of marine siliciclastics with limestones
and evaporites at the base occurs.
The maximal thickness is about 400 m. The Up-
per Cretaceous has similar distribution,
and the succession, of maximal thickness reaching
1400 m, is built of limestones, marly limetsones,
marls, gaizes and “opokas” (Jaskowiak-
Schoeneichowa, 1979, 1987).

The Wielkopolska part of the Western Petroleum
Province includes the Variscan Externides
in the basement, covered by the Permian-
Mesozoic (Fore-Sudetic Monocline and NW
and central part of the Szczecin-Miechéw
Synclinorium), and Cenozoic sedimentary covers.
The oldest rocks belong to the Devonian,
composed of metamorphic quartz sericite phyl-
lites of the so-called Leszno BlocKdlazniewicz

et al., 2011; Kiersnowski, 2016). Strongly folded
Lower Carboniferous Kulm facies
(conglomerates, sandstones, siltstones and clay-
stones) and marly carbonates occur above
(Kiersnowski et al, 2017). The Upper
Carboniferous occurs only in the NE pafel-
chowski, 1995). The total thickness of the Carbo-
niferous is unknown, probably exceeds 2500 m
(Nawrocki and Becker, 2017). The succession
was strongly faulted which led to the formation
of numerous ridges, grabens and half-grabens
as an effect of post-Variscan extensionzgrgski

et al.,, 1992; Antonowicz et al., 1994). Above,
a broad cover of lavas and pyroclastics
of the Lower Rotliegend occurs. The Saalian
movements in the mid-Permian caused the reju-
venation of the Variscan relief and development
of a stratigraphic gap between the Lower
and Upper Rotliegend. The Wolsztyn Ridge was
formed during this phase (Zawierucha, 2011).
Three sedimentary environments — aeolian, fluvial
and playa — prevailed during the sedimentation
of the Upper Rotliegend. The facies development,
and especially the thickness, were related
to paleomorphology and synsedimentary fault
activity (Kiersnowski and Buniak, 2006). These
facies are covered by marine sediments of four
Zechstein cyclothemes. In terms of hydrocarbon
prospectivity, the most important is the Main
Dolomite horizon in the second cyclothem, built
of basin, platform-slope and shallow-marine
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platform carbonates (Wagner, 1994; Dadlez et al.,
1998; Jaworowski and Mikotajewski, 2007).
According to Kiersnowski et al. (2017), the Main
Dolomite paleogeography were an effect
of the relief inherited after the deposition
of the Upper Anhydrite of the first cyclothem,
when the anhydrite platforms and their slopes
developed.

The Triassic succession in the Wielko-
polska is complete and includes carbonate-clastic
marginal-marine deposits of the lower series,
carbonate-evaporitic and clastic marine sediments
of the middle series, and continental siliciclastic
with evaporitic intercalations of the Upper
Triassic (Szyperk&liwczynska, 1977; Kulikow-
ski, 1977, 1979; Gajewska, 1977, 1979; Gajewska
and Szyperko-Teller, 1979). Rhaetian is absent
only in the western part. The thickness
of the Triassic succession is from 1400 to 1500 m.
The complete Jurassic of about 200-400 m
in thickness occurs only in the western part.
The succession is built of alternating complexes
of continental and marginal-marine sandstones
and fine-grained clastics (Riewski, 2004).
Lack of the Lower Jurassic Hettangian,
Sinemurian and Toarcian sediments occurs
in the eastern part, where, in extreme cases, only
about 20 m of Pliensbachian sandstones appears.
The Middle Jurassic rocks occur in the N, NE
and E part, in the Szczecin and Mogilno-£6d
depressions. The Bajocian-Callovian succession
is represented by marine siliciclastics of thiclmes
up to 200 m (Dayczak-Calikowska, 1977, 1979).
Stratigraphic condensation and gaps occur
in the lower part. The distribution of the Upper
Jurassic sediments is even narrower within
the Szczecin and Mogilno-Léad depressions,
as an effect of the later erosional events
(Dembowska, 1977, 1979a, b). The Oxfordian
and Lower Kim-meridgian is built of open-marine
clastic (claystones, siltstones, sandstones)
and carbonate (limestones) sediments. The upper-
most part of the Upper Jurassic is built of marls
and silt-stones. The total thickness of the Upper
Jurassic is up to 700 m. The complete Lower
Cretaceous succession appears only in the de-
presssions flanked the Mid-Polish Antyclinorium,
and only Bar-remian-Albian sediments have
wider distribution (Marek, 1977; Raazska,
1979). The Lower Cretaceous is composed
of marine siliciclastics with limestones and eva-
porites in the lower part. Its total thickness s u
to 300 m. The Upper Cretaceous is widely
distributed and represented by limestones
and marly limestones, marls, “opokas” and gaizes
(Jaskowiak-Schoeneichowa, 1979, 1987).
The thickness is over 2000 m in the central part
of the Mogilno Depression.

Petroleum systems

1. Carboniferous-Permian Petroleum System:
Source rocks — Carboniferous claystones
and mudstone®)rdovician claystones.
Reservoir _rocks — Lower Carboniferous
carbonates and clastics, Upper Carboniferous



clastics, Rotliegend sandstones, Zechstein

Limestone carbonates.

Traps — paleogeomorphological, structural,

mixed.
Seal — Zechstein evaporites.

Hydrocarbon deposits — 84 gas deposits
in the Carboniferous, Rotliegend and Zech-
stein Limestone and 1 oil deposit in the Zech-

stein Limestone.

According to the Balance of Mineral Resources Dgpos
in Poland as of 2017.
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Dolomite 36 15041.85 7967.12 682.99

According to the Balance of Mineral Resources Dipos
in Poland as of 2017.

2. Permian/Zechstein petroleum system:

Source rocks — Main Dolomite organic-rich
interbeds.

Reservoir rocks — Main Dolomite carbonates
(shallow-marine carbonate platform of ooid

and oolite facies; packstones, wackstones

and mudstones of the carbonate platform
slopes with secondary porosity; see: Depowski
and Peryt, 1985; Protas and Wojtkowiak,
2000; Jaworowski and Mikotajewski, 2007;

Stowakiewicz and Mikotajewski, 2009;

Czekaski et al., 2010). Secondary porosity
is related to multi-stage diagenetic processes.
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In the extreme cases, the highest porosity
is related to dolomitization and recrysta-
lization of limestones (Czekski et al.,
2010).

Traps — stratigraphic-structural.

Seal — Zechstein evaporites.

Generation, _migration _and accumulation
of hydrocarbons — oil and gas in the Main
Dolomite are syngenetic, generated from
deeper basin and barrier facies (Pikulski,

Natural gas 1998). lll-type kerogen predominates,
o and organic matter is mature (oil window).
o = . . .
@ " E ~ | 8_E ~ Migration and accumulation of hydrocarbons
g =1~ s} Pl =t c Pl R .
N g3 538 §8§ 28 S . occurred during two phases. The first took
. N N = . .
% S| SE | E8ota sg place before the Cimmerian movements, when
5 o %ﬁfg ES g%sg 8= most of stratigraphic traps were formed.
— = S5 = . .
2 £o| 8 & |ge 2 g ¢ The second phase of migration was related
© .
2 2% < e to the formation of structural traps after
= the Cimmerian tectonic reorganization.
[min
Carboniferous 4 1692.16 359.83 63.01 HOWGVGF, th.e Olqer traps were prObany
Carboniferous preserved (Pikulski, 1998).
Rmﬁggend P 636.93 31.63 11.08 I-_|vdroqarb0n de005|_ts - 63 gas (_jeposns
(undivided) (including 4 deposits producmg 5|multf_;1-
Rotliegend 62 22865.6 8438.59 1088.49 neously from the Rotliegend and Main
Roflegend. Dolomite) and 36 oil deposits.
A s 5 18013.3 15286.2 948.96
(;“dir\]/i?e,d) 3. Mesozoic petroleum system:
Lire},cesstfr:r; 7 1750.88 974.49 124.17 Source rocks — lower Keuper, Lower Jurassic
Rotliegend (Zagaje and tobez formations), Middle
g’;‘fo’;"n?tg‘ 4 2392.01 695.84 28.13 Jurassic (Aalenian, Bajocian and Bathonian
(undivided) black shales), Upper Jurassic (Lyna and Patuki
D(')\f:ri:ite 59 28862.04 11067.92 1341.6 formations) (Bachleda-Cusuet al., 1992).

The Upper Jurassic contains oil-and-gas-prone
type I/l kerogen, while the other horizons —
the gas-prone type Il kerogen.

Reservoir rocks — Lower Jurassic sandstones
(aluvial sandstones of the Zagaje and Borucice
formations, near-shore sandstones
of the Ostrowiec Formation), Middle Jurassic
sandstones (near-shore Bajocian and Ba-
thonian sandstones), Lower Cretaceous
sandstones (near-shore sandstones of the Wio-
ctawek and Mogilno formations). The bio-
hermal, organodetritic and oolitic Oxfordian
limestones and Lower Kimmeridgian, Lower
Berriasian and Upper Tithonian limestones
can play a role of reservoir rocks, as well.
Generation, _migration _and accumulation
of hydrocarbons - effective hydrocarbon
generation occured in the Kujawy
Anticlinorium and in the SE part of the Po-
merania  Anticlinorium and Pomerania
Synclinorium, and in this fragment
of the Szczecin Synclinorium, which is close
to the Pomerania and Mogilno-tbdsyncli-
noria (Burzewski i in., 1990; Bachleda-Cgru
and in., 1992). The hydrocarbon accumu-
lations are expected in deeply buried Jurassic
and Cretaceous rocks located close
to the major faults, which supported migration
paths (Karnkowski, 1993, 1999). The traps
can occur in the antyclines related to the salt
pilows and salt diapirs, as well as
in the Oxfrodian bioherms, and anticlines
developed in the Tithonian limestones.




The main phase of generation occurred during
the Late Cretaceous and Neogene, while
the beginning of the migration took place
in the Neogene. The traps could have been
destroyed during the Laramide tectonic
movements in the Neogene. The best chance
for hydrocarbon accumulations  occur
in the flanks of synclinoria, where lithological
traps could be preserved (Bachleda-Guru
et al., 1992).

Hydrocarbon deposits — none.

Wells. 3501 deep wells (> 500 m), in which 156
wells were drilled in the last 10 years (beginning
from 2009).

Hydrocarbon concessions 33 concessions
of total acreage ~24336 Kr(Ad. 1).
Petroleum subprovinces and regions Two

subprovinces, in which petroleum systems occur,
and one region with unconfirmed prospectivity
have been distinguished in the Western Petroleum
Province (Ad. 1-2).

Wielkopolska-Silesian Subprovince

The Wielkopolska-Silesian Subprovince is bor-
dered by the Variscan Deformation Front
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to the north, Odra Fault Zone to the south,
and northern edge of the tbHdDepression
to the east (Nawrocki and Becker, 2017).
The Carboniferous-Permian and  Permian/
Zachstein petroleum systems work in the area,
while the Mesozoic system is still not confirmed.

Western Pomerania Subprovince

The Western Pomerania Subprovince is bordered
by the TTZ to the north, and maximal range

of the Variscan Deformation Front to the south

(Nawrocki and Becker, 2017; Ad. 1-2). The

Carboniferous-Permian and Permian/ Zachstein
petroleum systems are confirmed, while the
Mesozoic system is still under investigations.

L6z Region
The téd Region includes the eastern part
of the province, outside of the oil- and gas-
bearing areas. The Carboniferous-Permian,
Permian/Zachstein and Mesozoic petroleum
systems are supposed to work in the region.

Prospectincg areasGorzéw
(acreage 1015.063 Kn



4.2. PROSPECTING AREAS
4.2.1. GORZOW

(Hubert Kiersnowski, Krzysztof \kaewicz, Anna

Feldman-Olszewska, Tadeusz Peryt, Ewelina
Krzyzak)
Fig. 4.1
Coordinates:
Border PL 1992
points X Y
1 231 703.41 578 050.68
2 298 543.71 574 775.40
3 297 853.03 556 156.87
4 256 367.92 558 082.24

Wells: 4 deep wells > 500 m

well Depth Stratigraphy
[m TVD] at the bottom
DRAWINY 1 1904.8 Carnian
STRZ. KRAJENSKIE IG-1 4700.0 Permian
ZABICKO GEO-1 1030.4 Lower Toarciah
OSTROWIEC 1 3807.0 Lower Triassic

Acreage:1015.063 kM

Geology and petroleum systems:
a) geological location: Gorzéw Block, Lipiany
and Drezdenko tectonic units;
b) basement: Variscan Externides;
c) tectonic-structural stages of sedimentary
cover: Carboniferous, Permian-Mesozoic,
Cenozoic;
d) petroleum location: Western Petroleum
Province, Wielkopolska-Silesian Subprovince;
e) type of expected deposits: conventional for
oil and gas;
f) petroleum systems: Carboniferous-Permian;
g) potential reservoir rocks: carbonates
of the Main Dolomite isolated platforms
and their slopes;
h) potential source rocks: Main Dolomite
stromatolitic mudstones and wackstones
developed in lagoon and tidal-flat
environments;
i) seal rocks: Zechstein evaporites;
j) thickness of the overburden: ~3800 m;
k) expected traps: lithological.
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Seismic survey (owner*):
1977 — 2 lines Satin-Swiebodzin 2D (ST)
1979 — 4 lines M§liborz-Krzyz 2D (PGNIG S.A))
1979 - 1 line Pita-Bydgoszcz 2D (ST)
1984-1986 — 7 lines Chociwel-Czaplinek 2D (ST)
1987-1988 — 3 lines PGSS PAN (ST)
1992 — 1 line PGSS PAN (ST)
1995 — 3 lines Dzieduszyce 2D (PGNIG S.A)
1997 — 1 line Polonaise’97 (ST)
2000 - 1 line Mgdzyrzec 2D (PGNIG S.A)
2008-2012 — 6 lines N. Szczec. 2D (PGNIG S.A)
29 lines 2D of total length 167.037 km
* State Treasury

Oil and gas deposits discovered on the area
and in its neighborhoad’ deposits

NAME DEPOSITS
Grotow OIL
Krobielewko GAS
Lubiatow OIL
Miedzychéd GAS
Rézansko GAS
Sierakéw OIL
Stanowice GAS
Prospectivity

Numerous oil and gas deposits discovered
in the neighborhood indicate high prospectivity
of the Gorzéw area. The main risk is related
to poor data on deep geological structure.
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5. NORTHERN PETROLEUM PROVINCE
5.1. DESCRIPTION

Boundaries Distribution of the Lower Paleozoic
rocks in the northern Poland is limited to the Pe-
ribaltic Syneclise (Ad. 2). The province extends
from the Teisseyre-Tornquist Zone (TTif) the
west, to the Mazury-Belarus Anteclise to the east
and south-east and Baltic Shield to the north
(Ad. 1-2). The extent of Carboniferous deposits
of the Variscan foreland basin limits the province
to the south (Ad. 2).

Acreage ~57 900 krh

Geology. The Precambrian crystalline basement
of the Peribaltic Syneclise is covered
by Ediacaran to Upper Silurian sedimentary
succession divided into four depositional
sequences (Jaworowski, 2002):

« sequence | (Ediacaran — Lower Cambrian);

« sequence Il (Middle Cambrian — Lower

Ordovician);
« sequence Il (Middle and Upper Ordo-
vician);

e sequence IV (Silurian).
This succession was partly eroded during
the Caledonian movements — the stratigraphic gap
includes at least part of the Pridoli. The thin
succession of the Devonian is present only
in the eastern part of the syneclise. The Lower
Paleozoic and Devonian is cut by the Variscan
unconformity, and covered by the Permian
to Cenozoic deposits of the Mazury-Podlasie
Monocline and Koszalin-Zansé Sunclinorium
(Ad. 3).

Petroleum systems

1. Lower Paleozoic petroleum system:
Source rocks — Cambrian, Ordovician
and Silurian claystones and mudstones.
Reservoir rocks — Lower to Middle Cambrian
sandstones and hypothetically  Silurian
carbonates in the eastern part of the Syneclize
(Ketrzyn area) for conventional oil and gas
deposits; Lower to Middle Cambrian
sandstones for unconventional tight oil
and tight gas deposits; Cambrian, Ordovician
and Silurian claystones and mudstones
for unconventional shale oil and shale gas
deposits.
Traps - lithological, structural and mixed
for conventional oil and gas deposits; mixed
for unconventional tight oil and tight gas
deposits; continuous for unconventional shale
oil and shale gas deposits. Hydrocarbon
accumulations in Cambrian, Ordovician and
Silurian shales are formedh situ in fine-
grained clastic rocks, which play a roles
of source, reservoir and seal rocks
at the same time. These accumulations have
continuous character — opposite to the conven-
tional traps. Current geological studies
indicate the Pimica (Cambrian), Sasino
(Ordovician) and Jantar (Silurian) formations
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of the teba High and its neighborhood
as the most prospective for unconventional
shale gas and shale oil accumulations
(Podhalaska, 2018).

Seal — impermeable sandstones in the upper
part of Middle Cambrian and Upper
Cambrian, Ordovician and Silurian clasytones
and mudstones.

Oil and gas deposits — the Lower Paleozoic
petroleum system is proved by numerous oil
and gas deposits and hydrocarbon shows
in the Lower and Middle Cambrian
of the Peribaltic Syneclise in Poland,
Kaliningrad Oblast (Russia), Lithuania, Latvia
and Sweden. In Poland, the hydrocarbon
deposits in the Middle Cambrian occur
in the teba High onshore (Bialogéra E,
Zarnowiec W,  Zarnowiec, Rbki)
and offshore (B3, B4, B6, B8, B16, B21,
B34). In the Ordovician and Silurian
carbonates, the hydrocarbon deposits occur
in Sweden, Latvia, Lithuania and Kaliningrad
Oblast, while in Poland only in the¢kzyn
IG-1 well an oil was observed in Lower
Silurian nodular limestones of the Barciany
Formation. The occurrence of unconventional
tight oil and tight gas deposits in the Middle
Cambrian, as well as shale oil and shale gas
accumulations in the Lower Paleozoic are also

possible. This should be taken into
consideration especially, if to remember
the recent discovery of the tight gas

accumulation in the Opalino structure in the
Middle Cambrian sandstones and initial
production tests from the shale formations.
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Wells. 372 deep wells (> 500 m), in which 54
wells were drilled in the last 10 years (from
the beginning of 2009).

Hydrocarbon concessions 12 prospecting and

exploration concessions of total acreage
~9307 kni (Ad. 1).
Petroleum subprovinces and regions One

subprovince, in which a petroleum system occurs,
and one region with unconfirmed prospectivity
have been distinguished in the northern petroleum
province (Ad. 1-2).

Baltic Subprovince

The Baltic Subprovince includes the Middle
Cambrian deposits of confirmed prospectivity
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for conventional oil and gas accumulations.
The Lower Paleozoic petroleum system occurs
in the subprovince.

Stupsk-Grudzidz Region
The region is located along the edge of the East
European Platform, outside to the Baltic
Subprovince. The Lower Paleozoic petroleum
system is supposed to work within the region.

Prospecting areasHel, Jastarnia, Kartuzy, teba
S, Nowa Karczma, Rozewie S, Sierakowice
and Wiadystawowo (total acreage 8257.58%)km



5.2. PROSPECTIVE AREAS

5.2.1. HEL

(Marcin Janas, Teresa Podhailska, Joanna
Roszkowska-Remin)

Fig. 5.1

Coordinates

. PL 1992
Border points X Y
1 774 588.93 521 368.50
2 756 267.53 520 183.94
3 743 956.47 532 324.66
4 744 586.66 498 099.45
5 760 779.19 482 224.42
6 774 536.10 467 893.14
Acreage 1196.982 ki
Geology and petroleum system
a) geological location: offshore, Gikk

Depression, Gdesk Block (Pokorski, 2010);

b) basement: East European Platform;

c) sedimentary cover: Ediacaran-Quaternary with
numerous stratigraphic gaps;

d) petroleum location: Northern Petroleum
Province, Baltic Subprovince;

e) type of expected deposits: conventional for oil
and gas in Cambrian sandstones;
unconventional for tight oil and tight gas
in Cambrian sandstones;

f) petroleum systems: Lower Paleozoic petroleum
system;
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g) potential reservoir rocks: Lower and Middle
Cambrian sandstones;

h) potential source rocks: Lower and Middle
Cambrian claystones and mudstones interbeds
and Upper Cambrian, Ordovician and Silurian
claystones and mudstones;

i) seal rocks: Lower Paleozoic -claystones
and mudstones;

j) thickness of the overburden: 2000 m;

k) expected traps: structural, lithological
and mixed.
Wells:none

Oil and gas deposits discovered on the area and
in its neighborhoodnone

Prospectivity

Although there are no deep wells in the Hel area
and the knowledge of deep geological structures
are rather poor, the prospectivity of the Cambrian
deposits can be deducted from oil and gas fields
recognized in the farther neighborhood in Poland
(onshore: DBbki, Zarnowiec, Zarnowiec W,
Biatogéra and Opalino structure), and in Kali-
ningrad Oblast (offshore: C-9). Also numerous
tectonic structures related to the Sambia Tectonic
Zone — regional barrier for hydrocarbon migration
— have been mapped (Dadlez, 1998; Ralski et

al., 2004; Kotarba, 2010).
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5.2.2. JASTARNIA
(Marcin Janas, Teresa Podhaiska, Joanna
Roszkowska-Remin)

Fig. 5.2
Coordinates
. PL 1992
Border points X v

1 774 588.93 521 368.50
2 774 536.10 467 893.14
3 784 245.44 467 962.51
4 797 561.64 468 057.76
5 797 604.00 500 000.00
6 797 622.74 514 122.38

Acreage 1146.388 km

Geology and petroleum systems

a) geological location: offshore, Gikk

Depression, parts of Gfisk, Kurlandia,
Zarnowiec and Rozewie tectonic blocks
(Pokorski, 2010);

b) basement: East European Platform at depth
2000-2500 m, 5150 m;

c) sedimentary cover: Ediacaran-Quaternary with
numerous stratigraphic gaps;

d) petroleum location: Northern Petroleum
Province, Baltic Subprovince;

e) type of expected deposits: conventional for oil
and gas in Cambrian sandstones;
unconventional for tight oil and tight gas
in Cambrian sandstones;

f) petroleum systems: Lower Paleozoic petroleum
system;

g) potential reservoir rocks: Lower and Middle
Cambrian sandstones;

h) potential source rocks: interbeds of claystones
and mudstones in Lower and Middle
Cambrian and claystones and mudstones
of Upper Cambrian, Ordovician and Silurian;
Ordovician and Silurian claystones
and mudstones;

i) seal rocks: Lower
and mudstones;

j) thickness of the overburden: ~2000 m;

k) expected traps: structural, lithological
and mixed.

Paleozoic claystones
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Wells:none

Oil and gas deposits discovered on the area and
in its neighborhoodnone

Prospectivity
In the Jastarnia area, there are no deep wells
and regional geology is poorly recognized.

The prospectivity of the Cambrian deposits can
be deducted only from oil and gas fields

recognized in the neighborhood (see the descrip-
tion of the Hel area).
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5.2.3. KARTUZY
(Marcin Janas, Teresa Podhaiska, Joanna
Roszkowska-Remin)

Fig. 5.3.
Coordinates:
. PL 1992
Border points X Y

1 709 648.50 467 438.93
2 709 994.91 434 842.34
3 737 770.93 435 133.01
4 737 259.22 467 502.29
5 720 361.13 467 514.79

Acreage 898.424 kni

Geology and petroleum systems

a) geological location: onshore, teba High
(Pokorski, 2010);

b) basement. East European Platform at depth
4500;

c) sedimentary cover: Ediacaran-Quaternary with
numerous stratigraphic gaps;

d) petroleum location: Northern Petroleum
Province, Baltic Subprovince;

e) type of expected deposits: conventional for oil
and gas in Cambrian sandstones;
unconventional for tight oil and tight gas
in Cambrian sandstones; unconventional
for shale oil and shale gas in the Lower
Paleozoic (Ordovician, Silurian);

f) petroleum systems: Lower Paleozoic petroleum
system;

g) potential reservoir rocks: Lower and Middle
Cambrian sandstones; Ordovician and Silurian
shales;

h) potential source rocks: interbeds of claystones
and mudstones in Lower and Middle
Cambrian and claystones and mudstones
of Upper Cambrian, Ordovician and Silurian;
Ordovician and Silurian claystones
and mudstones;

i) seal rocks: Lower
and mudstones;

Paleozoic claystones
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j) thickness of the overburden: 3900-4300 m;

k) expected traps: structural, lithological, mixed,
and unconventional — continuous for shale oll
and shale gas.

Wells:5 deep wells > 500 m

Depth Stratigraph
Well name [m TQ/D] at thegbotrio)rln
Borcz 1 3759.0 Middle Cambrian
Kartuzy GEO-1 805.5 Jurassic
Lewino-1G2 3600.4 Cambrian
Mitoszewo ONZ-1 1558.0 Prodoli
Niestpowo 1 3632.9 Middle Cambrian

Seismic survey (owner*):
1997 — 1 line Polonaise’97 (ST)
2003-2007 — 17 lines Gd. 2D (PGNIG S.A))
2010 - 13 lines Balt. Bas. Gitik-W 2D (ST)
2011-2012 — 16 lines Som.-Przywidz 2D (ST)
2012 - 1 line PolandSPAN 2D (ION, ST)

48 lines 2D of total length 667.018 km

* ST — State Treasury

Oil and gas deposits discovered on the area:
none

Prospectivity

The results of the recent research by PGI
on the Lower Paleozoic shales (Podhska,
2018) indicate the unconventional accumulations
occurrences in the Sasino and Jantar formations.
The investigations of PGNIG S.A. (Makos, 2014)
and BNK Petroleum (BNK, 2014) proved
the occurrence of gas and oil/condensate
accumulations in the Lower Paleozoic shales,
although the production tests were not com-
mercial at the time (Wysin 2H/3H and Gapowo
B-1 horizontal wells).
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5.2.4.tEBAS
(Marcin Janas, Teresa Podhaiska, Joanna
Roszkowska-Remin)

k) expected traps: structural, lithological, mixed,
and unconventional — continuous for shale oll
and shale gas.

Wells: 1 deep wells > 500 m

Fig. 5.4
Coordinates
. PL 1992
Border points X v

1 797 561.64 468 057.76
2 784 245.44 467 962.51
3 784 298.35 435 921.59
4 821 201.40 436 324.10
5 820 859.70 468 098.90

Depth Stratigraphy
Wwell name [m TVD] at the bottom
B2-1/80 2944.0 Precambrian

Acreage 1172.924 ki

Geology and petroleum systems

a) geological location: offshore, teba High, teba
and Zarnowiec tectonic blocks (Pokorski,
2010);

b) basement: East European Platform;

c) sedimentary cover: Ediacaran-Quaternary with
numerous stratigraphic gaps;

d) petroleum location: Northern Petroleum
Province, Baltic Subprovince;

e) type of expected deposits: conventional for oil
and gas in Cambrian sandstones;
unconventional for tight oil and tight gas
in Cambrian sandstones; unconventional for
shale oil in Lower Paleozoic (Cambrian,
Ordovician and Silurian);

f) petroleum systems: Lower Paleozoic petroleum
system;

g) potential reservoir rocks: Lower and Middle
Cambrian sandstones; Cambrian, Ordovician
and Silurian shales;

h) potential source rocks: interbeds of claystones
and mudstones in Lower and Middle
Cambrian and claystones and mudstones

of the Upper Cambrian, Ordovician
and Silurian;
i) seal rocks: Lower Paleozoic -claystones

and mudstones;
j) thickness of the overburden: 2000-2200 m;
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Oil and gas deposits discovered on the area and
in its neighborhood7 fields

Field name Type

B 21 GAS
B3 OIL
B8 OIL
Biatogoéra-E OIL
Debki oIL
Zarnowiec OIL
Zarnowiec W OIL

Prospectivity

Numerous oil and gas fields were discovered
onshore and offshore in the neighborhood
of the Leba S (B3, Ebki, Zarnowiec,Zarnowiec-

W, Biatogéra). The results of geochemical
and acoustic study of the bottom sediments
(Domzalski et al., 2004; PIG-PIB et al., 2008;
Janiewicz et al., 2019), as well as identification
of potential traps (Dadlez, 1998; Daatski et al.,
2004, Kotarba, 2010) and faults — barriers
for hydrocarbon migration (Dadlez, 1998)
indicate good perspectives for new projects. Also,
the results of new research on the Lower
Paleozoic shales (Podhaska, 2018) indicate
the unconventional accumulations potential
in the Sasino and Jantar formations.
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5.2.5. NOWA KARCZMA
(Marcin Janas, Teresa Podhaiska, Joanna
Roszkowska-Remin)

Fig. 5.5
Coordinates
. PL 1992
Border points X v

1 709 648.50 467 438.93
2 695 454.92 467 338.43
3 681 841.49 467 242.03
4 682 184.52 434 676.55
5 709 994.91 434 842.34

Acreage 906.099 kni

Geology and petroleum systems

a) geological location: onshore, teba High,
Zarnowiec tectonic block (Pokorski, 2010);

b) basement. East European Platform at depth
4500-5200 m, 5150 m in Koerzyna 1G-1
well (Ryka, 1982);

c) sedimentary cover: Ediacaran-Quaternary with
numerous stratigraphic gaps;

d) petroleum location: Northern Petroleum
Province, Baltic Subprovince;

e) type of expected deposits: conventional for oil
and gas in Cambrian  sandstones;
unconventional for tight oil and tight gas
in Cambrian sandstones; unconventional
for shale oil and shale gas in Lower Paleozoic
(Ordovician, Silurian);

f) petroleum systems: Lower Paleozoic petroleum
system;

g) potential reservoir rocks: Lower and Middle
Cambrian sandstones; Ordovician and Silurian
shales;

h) potential source rocks: interbeds of claystones
and mudstones in Lower and Middle
Cambrian and claystones and mudstones
of Upper Cambrian, Ordovician and Silurian;
Ordovician and Silurian claystones
and mudstones;

i) seal rocks: Lower
and mudstones;

Paleozoic claystones
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j) thickness of the overburden: 3900-4300 m;

k) expected traps: structural and lithological,
unconventional — continuous for shale oll
and shale gas.

Wells: 7 deep wells > 500 m

Depth Stratigraph
Well name [m Tr\)/D] at thegbotao?/n
Bedomin-1 4100.0 Middle Cambrian
Koscierzyna IG-1 5202.0 Precambrian
Mitowo 1 3855.0 Middle Cambrian
Wysin-1 4040.5 Middle Cambrian
Wysin-2 5058.0 Silurian
Wysin-2hbis 5333.0 Silurian
Wysin-3h 5540.0 Lower Silurian

Seismic surveys (owner*):
1975 - 1 line Koszalin-Bydgoszcz 2D (ST)

1976 - 1 line Chojnice-Kgierzyna 2D (ST)
1997 — 1 line Polonaise’97 (ST)
2003-2007 — 15 lines K-Gd. 2D (PGNIG S.A)
2012 - 2 lines PolandSPAN 2D (ION, ST)
2011-2012 — 22 lines Przywidz 2D (ST)
42 lines 2D of total length 834.251 km
*ST — State Treasury

Oil and gas deposits discovered on the area and
in its neighborhoodnone

Prospectivity

The results of the new research on the Lower
Paleozoic shales (Podhaska, 2018) indicate
the unconventional accumulations in the Sasino
and Jantar formations. Also, the results
of the previous works provided by the PGNIG
S.A. (Makos, 2014) and BNK Petroleum (BNK,
2014) in the neighborhood of the Nowa Karczma
area proved the presence of gas and oil
accumulations in the Lower Paleozoic shales.
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on the Nowa Karczma areand in its neighborhooas of 28.02.2019 (CBDG, 2019).



5.2.6. ROZEWIE S
(Marcin Janas, Teresa Podhaiska, Joanna
Roszkowska-Remin)

Fig. 5.6
Coordinates
. PL 1992
Border points X v

1 848 587.35 500 000.00
2 797 604.00 500 000.00
3 797 561.64 468 057.76
4 820 859.70 468 098.90
5 820 774.10 483 986.60
6 848 587.40 484 086.60
7 848 562.20 494 611.90

Acreage 1187.822 ki

Geology and petroleum systems

a) geological location: offshore, teba High,
Rozewie and Kurlandia tectonic block
(Pokorski, 2010);

b) basement. East European Platform at depth
~2500 m;

c) sedimentary cover: Ediacaran-Quaternary with
numerous stratigraphic gaps;

d) petroleum location: Northern Petroleum
Province, Baltic Subprovince;

e) type of expected deposits: conventional for oil
and gas in Cambrian  sandstones;
unconventional for tight oil and tight gas
in Cambrian sandstones; unconventional
for shale oil in Lower Paleozoic (Ordovician
Sasino Formation, Silurian Jantar Formation);

f) petroleum systems: Lower Paleozoic petroleum
system;

g) potential reservoir rocks: Lower and Middle
Cambrian sandstones; Ordovician and Silurian
shales

h) potential source rocks: interbeds of claystones
and mudstones in Lower and Middle
Cambrian; Ordovician and Silurian claystones
and mudstones;

i) seal rocks: Lower Paleozoic claystones and
mudstones;

j) thickness of the overburden: ~2100 m;

k) expected traps: structural and lithological,
unconventional — continuous for shale oil.
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Wells:no deep wells in the area

Oil and gas deposits discovered on the area and
in its neighborhood1 field

Field name Type
B8 OIL
Prospectivity

The area is located close to the B8 oil field,
in which the trap is developed in the Middle
Cambrian sandstones. The results of geochemical
and acoustic study of the bottom sediments
(Domzalski et al., 2004; PIG-PIB et al., 2008;
Janiewicz et al., 2019), as well as identification
of potential traps (Dadlez, 1998; Daatski et al.,
2004, Kotarba, 2010) and faults — barriers for
hydrocarbon migration (Dadlez, 1998) indicate
good perspectives for new projects. Also, the
results of the new research on the Lower
Paleozoic shales (Podhaska , 2018) indicate
the unconventional accumulations potential
in the Sasino and Jantar formations.
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5.2.7. SIERAKOWICE
(Marcin Janas, Teresa Podhaiska, Joanna
Roszkowska-Remin)

Fig. 5.7
Coordinates
. PL 1992
Border points X v

1 715 916.10 395 018.18
2 736 654.49 394 914.17
3 736 415.47 403 325.65
4 735 907.85 421 189.09
5 737 990.19 421 224.49
6 737 770.93 435 133.01
7 709 994.91 434 842.34
8 710 216.13 420 752.34
9 715 477.11 420 841.77

Acreage 926.732 knf

Geology and petroleum systems

a) geological location: onshore, teba High;

b) basement. East European Platform at depth
about 5000 m (Znosko, 1998);

¢) tectonic-structural stages of sedimentary cover:
Ediacaran-Quaternary with numerous
stratigraphic gaps;

d) petroleum location: Northern Petroleum
Province, Baltic Subprovince;

e) type of expected deposits: unconventional
for tight oil and tight gas in Cambrian
sandstones; unconventional for shale gas
and shale oil in Lower Paleozoic;

f) petroleum systems: Lower Paleozoic petroleum
system;

g) potential reservoir rocks: Lower and Middle
Cambrian sandstones; Lower Paleozoic shales

h) potential source rocks: interbeds of claystones
and mudstones in Lower and Middle
Cambrian; Upper Cambrian, Ordovician
and Silurian claystones and mudstones;

i) seal rocks: claystones and mudstones
of the Upper Cambrian, Ordovician
and Silurian;

j) thickness of the overburden: ~3500 m;

k) expected traps: structural and lithological,
unconventional - continuous for shale gas
and shale oil.
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Wells: 1 deep well > 500 m

Depth Stratigraphy
Well name [mTVD] | atthe bottom
L¢bork S-1 3590.0 kambr

Seismic survey (owner*):
1987 — 2 lines GBS (ST)

1992 — 1 line PGSS PAN (ST)
2007 — 1 line Gdask 2D (PGNIG S.A.)
2010 - 7 lines Peribaltic Syneclise 2D (ST)
2012 - 1 line PolandSPAN (ION, ST)
12 lines 2D of total length 162.507 km

*ST — State Treasury

Oil and gas deposits discovered on the area and
in its neighborhoodnone

Prospectivity

The Sierakowice area is prospective for un-
conventional oil and gas accumulations in shales
of the Sasino and Jantar formations (Podhala
ska, 2018). The results of the previous works
provided by PGNIiG S.A. (Makos, 2014)
and BNK Petroleum (BNK, 2014) in the neigh-
borhood proved the presence of gas and oil
in the Lower Paleozoic shales. Podhaka
(2018) showed also prospectivity of the area
related to the unconventional tight type hydro-
carbon accumulations in the Middle Cambrian
sandstones.
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Fig. 5.7. Border points, seismic surveys, wells, hydrocarl@posits and hydrocarbon concessions

on the Sierakowice areand in its neighborhooals of 28.02.2019 (CBDG, 2019).
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5.2.8. WLADYSLAWOWO

(Marcin Janas, Teresa Podhaiska, Joanna
Roszkowska-Remin)

Fig. 5.8

Coordinates

. PL 1992
Border points X v
1 793 990.87 404 079.74
2 793 419.95 436 021.08
3 784 298.35 435 921.59
4 784 245.44 467 962.51
5 776 119.74 467 904.45
6 776 205.60 403 698.83

Acreage 822.213 knf

Geology and petroleum systems:

a) geological location: offshore, teba High,
Zarnowiec tectonic block (Pokorski, 2010);

b) basement: East European Platform at depth
3000-3500 m;

c) sedimentary cover: Ediacaran-Quaternary with
numerous stratigraphic gaps;

d) petroleum location: Northern Petroleum
Province, Baltic Subprovince;

e) type of expected deposits: conventional for oil
and gas in Cambrian sandstones;
unconventional for tight oil and tight gas
in Cambrian sandstones; unconventional
for shale oil in Lower Paleozoic (Cambrian
Pignica Formation, Ordovician Sasino
Formation, Silurian Jantar Formation);

f) petroleum systems: Lower Paleozoic petroleum
system;

g) potential reservoir rocks: Lower and Middle
Cambrian sandstones; Lower Paleozoic shales

h) potential source rocks: interbeds of claystones
and mudstones in Lower and Middle
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Cambrian; Upper Cambrian, Ordovician
and Silurian claystones and mudstones;

i) seal rocks: Lower Paleozoic -claystones
and mudstones;

j) thickness of the overburden: 2700 m for Middle
Cambrian conventional traps;

k) expected traps: structural and lithological,
unconventional — continuous for shale gas
and shale oil.

Wells:none

Oil and gas deposits discovered on the area and
in its neighborhood5 fields

Field name Type
Zarnowiec W OIL
B 21 GAS
Debki OIL
Biatogoéra-E OIL
Zarnowiec OIL
Prospectivity

Numerous oil and gas fields have been discovered
onshore and offshore in the neighborhood
of the Wiadystawowo area (B16 structure:biRi,
Zarnowiec,Zarnowiec-W, Biatogdra, B21 fields).
The results of geochemical and acoustic study
of the bottom sediments (Damidski et al., 2004;
PIG-PIB et al., 2008; Jaiewicz et al., 2019),
as well as identification of potential traps (Daxlle
1998; Donialski et al., 2004, Kotarba, 2010)
and faults — barriers for hydrocarbon migration
(Dadlez, 1998) indicate good perspectives for new
projects. Also, the results of the new research
on the Lower Paleozoic shales (Podhska,
2018) indicate the unconventional accumulations
potential in the Pkmica, Sasino and Jantar
formations.
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Fig. 5.8. Border points, seismic surveys, wells, hydrocarlmposits and hydrocarbon concessions

on the Wiadystawowo areand in its neighborhooals of 28.02.2019 (CBDG, 2019).

42



6. REFERENCES

Aleksandrowski, P. 2017a. Tectonic provinces in
Poland. In: Geological Atlas of Poland
(eds: J. Nawrocki, A. Becker), p. 40.
Polish Geological Institute—NRI, Warsaw.
[In Polish]

Aleksandrowski, P. 2017b. Mesozoic structures.
In;  Geological Atlas of Poland
(eds: J. Nawrocki, A. Becker), p. 42.
Polish Geological Institute—NRI, Warsaw.

[In Polish]

Aleksandrowski, P., Buta, Z. 2017. Late
Paleozoic structures (Variscides)In:
Geological Atlas of Poland (eds: J.
Nawrocki, A. Becker), p. 43. Polish
Geological Institute—NRI, Warsaw. [In
Polish]

Aleksandrowski, P., Mazur, S. 2017. On the new
tectonic solutions in “Geological Atlas of
Poland”.Przeghd Geologiczny65, 1499—
1510. [In Polish with English summary]

Aleksandrowski, P., Krzemska, E., Nawrocki,
J., Buta, Z. 2017. Crystalline basement
units. In: Geological Atlas of Poland (eds:
J. Nawrocki, A. Becker), p. 45. Polish
Geological Institute—NRI, Warsaw. [In
Polish]

Antonowicz, L., lIwanowska, E., Rendak, A. 1994.
Tensional tectonics in the Pomeranian
section of the T-T Zone and the
implictions for hydrocarbon exploration.
Geological Quarterly38, 289-306.

Bachleda-Cur§ T., Burzewski, W., Semyrka, R.
1992. The Regional Synthesis of the
Petroleum Generation in the Mesozoic
Strata of the Polish LowlandBulletin oft
he Polish Academy of Sciences. Earth
Sciences40, 251-265.

The Balance of Mineral Resources Deposits in
Poland as of 31.12.2017. Polish Geological
Institute—NRI, Warsaw. [In Polish]

BNK. 2014. BNK Petroleum, Inc. Corporate
Presentation (website, XI11.2018).

Brochwicz-Lewiski, W. 1987. Stratigraphy and
sedimentary development. Upper Jurassic.
In: Geological structure of the Pomeranian
Swell and its basement (ed. A. Ratzka).
Prace Instytutu Geologicznegdl9, 123—
131. [In Polish with English summary]

Buta, Z. 1994. Problems of the Lower Paleozoic
stratigraphy and lithology in the north-
eastern border of the Upper Silesian Coal
Basin. Przewodnik 65 Zjazdu PTG w
Sosnowcp1431. [In Polish]

Buta, Z. 2000. The Lower Paleozoic of Upper
Silesia and West MalopolskaPrace

43

Paristwowego
171

Buta, Z.,Zaba, J. 2005. Tectonic position of the

Upper Silesian Coal Basin in relations to

Precambrian and Paleozoic basement.

Przewodnik 76 Zjazdu PTG w Rudach

k/Rybnika 14-42. [In Polish]

Z., Zaba, J. 2008. Structure of the

Precambrian basement of the eastern part

of the Upper Silesian block

(Brunovistulicum).Przeghd Geologiczny

56, 473-480. [In Polish with English

summary]

Buta, Z., Jachowicz, MZaba, J. 1997. Principal
characteristics the Upper Silesian Block
and Malopolska Block Border zone
(Southern Poland)Geological Magazine,
134, 5.

Buta, Z., By, |, Florek, R., Habryn, R,
Jachowicz, M., Kwardiski, J., Laskowicz,
R., Liszka, B., Madej, K., Maksym, A.,
Markowiak, M., Pietrusiak, M., Probulski,
J., Rylko, W., Salwa, S., Sikora, R.,
Staryszak, G., Tabol-Wojcik, P., Toia
A., Zacharski, J. 2008. Geological-
structural atlas of the Palaeozoic basement
of the Outer Carpathians and Carpathian
Foredeep 1 : 300 000. Polish Geological
Institute—NRI, Warsaw. [In Polish]

Buta, Z., Habryn, R., Jachowicz-Zdanowska, M.,
Zaba, J. 2015. Precambrian and Lower
Paleozoic of the Brunovistulicum (eastern
part of the Upper Silesian Block, southern
Poland) — the state of the afeological
Quarterly, 59, 123-134.

Burzewski, W., Bachleda-CuuT., Semyrka, R.
1990. Hydrocarbon potential oft he
Mogilno-£6dz  Synclinorium in  the
Przybytéw areaNafta, 46, 1-8. [In Polish]

CBDG, 2019. Central Geological Database.
http://baza.pgi.gov.pl

Czekaski, E., Kwolek, K., Mikotajewski, Z.
2010. Hydrocarbon fields in the Zechstein
Main Dolomite (Ca2) on the Gorzéw
Block (NW Poland). Przeghd
Geologiczny 58, 69-703. [In Polish with
English summary]

Dadlez, R. 1998. The role of faults in tectonic of
the eastern part of Polish Baltic Mata:
The role of regional fault zones in
development of hydrocarbon fields in the

Instytutu  Geologicznego

Buta,

teba Block. Inw. 2951,98, CAG PIG,
Warsaw. [In Polish]
Dadlez, R., Marek, S., Pokorski, J. 1998.

Palaegeographical atlas of the
epicontinental Permian and Mesozoic of



Poland, 1 : 2 5000 000. Polish Geological
Institute—NRI, Warsaw.

Dayczak-Calikowska, K. 1977. Stratigraphy and
palaeogeography. Middle Jurassidn:
Geological structure of the western part of
the Mogilno-L6d Trough (Goptlo-
Poretéw-Pabianice Zone)Prace Instytutu
Geologicznegp 130 65-75. [In Polish
with English summary]

Dayczak-Calikowska, K. 1979. Stratigraphy,
lithology and palaeogeography. Middle
Jurassicln: The geological structure of the
Szczecin trough and Gorzoéw blodkrace
Instytutu Geologicznega96, 57-62. [In
Polish with English summary]

Dayczak-Calikowska, K., Moryc, W. 1988.
Evolution of sedimentary basin and
palaeotectonics of the Middle Jurassic in
Poland. Geological Quarterly,32, 117—
136. [In Polish with English summary]

Dembowska, J. 1977. Stratigraphy and
palaeogeography. Upper Jurassién:
Geological structure of the western part of
the Mogilno-L6d Trough (Gopto-
Poretow-Pabianice ZonePrace Instytutu
Geologicznegp80, 75-83. [In Polish with
English summary]

Dembowska, J. 1979a. Stratigraphy, lithology and
palaeogeography. Upper Jurasdit. The
geological structure of the Szczecin trough
and Gorzéw block. Prace Instytutu
Geologicznegp96, 62—69. [In Polish with
English summary]

Dembowska, J. 1979b. Systematization of
lithostratigraphy of the Upper Jurassic in
northern and central Polandeological
Quarterly, 23, 617—630. [In Polish with
English summary]

Depowski, S., Peryt, T.M. 1985. Carbonate
petroleum reservoirs in the Permian
dolomites of the Zechstein, Fore-Sudetic
area, western PolandIn: Carbonate
Petroleum Reservoirs (eds: P.O. Roehl,
P.W. Choquette). Springer, New York.

Domzalski, J., Gorecki, W., Mazurek, A., Niyo,

A., Strzetelski, W., Szamatek, K. 2004.
The prospects for petroleum exploration in
the easternsector of Southern Baltic as
revealed by sea bottom geochemical
survey correlated with seismic data.
Przeghd Geologiczny 52, 792-799. [In
Polish with English summary]

Dudek, A., 1980. The crystalline basement block
of the Outer Carpathians in Moravia:
Bruno-Vistulicum.Rozpr. CS. Akad. Ved.
R. Mat. Prir. Ved90, 8.

44

Franczyk, M. 1987. Stratigraphy and sedimentary
development.  Lower  Jurassic. In:
Geological structure of the Pomerania
High and its basemenfrace Instytutu
Geologicznego,119 111-116. [In Polish
with English summary]

Gajewska, l. 1977.  Stratigraphy  and
paleogeography. Muchelkalk and Keuper.
In: Geological structure of the western part
of the Mogilno-t6d Trough (Gopto-
Poretow-Pabianice ZonePrace Instytutu
Geologicznegp 130 50-53. [In Polish
with English summary]

Gajewska, |. 1979. Stratigraphy, lithology and
paleogeography. Muchelkalk and Keuper.
In:  The geological structure of the
Szczecin trough and Gorzéw blodkrace
Instytutu Geologicznega96, 38-42. [In
Polish with English summary]

Gajewska, I., Szyperko-Teller, A. 1979.
Stratigraphy, lithology and
paleogeography. Lower and Middle

Buntsandsteinin: The geological structure
of the Szczecin trough and Gorzéw block.
Prace Instytutu Geologiczneg®6, 25-37.
[In Polish with English summary]

Garecka, M., Jugowiec, M. 1999. Results of
biostratigraphic study of Miocene in the
Carpathian Foredeep based on calcareous
nannoplankton. Prace  Paistwowego
Instytutu Geologicznegdl68 29—42. [In
Polish with English summary]

Jankowski, L. 2015. A new History of the
Evolution of the Carpathian Orogeny —
controversial point of view. Prace
Naukowe Instytutu Nafty i Gaz@02 1-
154. [In Polish with English summary]

Jankowski, L., Probulski, J. 2011. Tectonic and
basinal evolution of the Outer Carpathians
based on example of geological structure
of the Grabownica, Strachocina and
todyna hydrocarbon deposit&eologia
37, 555-583. [In Polish with English
summary]

Jaskowiak-Schoeneichowa, M. 1979. Strati-
graphy, lithology and paleogeography.
Upper Cretaceous.In: The geological
structure of the Szczecin trough and
Gorzéw block. Prace Instytutu
Geologicznegp96, 77-89. [In Polish with
English summary]

Jaskowiak-Schoeneichowa, M. 1987. Stratigraphy
and sedimentary development. Upper
Cretaceousln: Geological structure of the
Pomerania High and its basemeRtace
Instytutu Geologicznego119, 140-151.
[In Polish with English summary]



Janiewicz, D., Klusek, Z., Brodecka-Goluch, A.,
Bolatek, J. 2019. Acoustic investigations
of shallow gas in the southern Baltic Sea.
Geo-Marine Letters39, 1-17.

Jaworowski, K. 2002. Lower Paleozoic
succession in northern Poland — record of
Caledonian stage of Baltic Basin
development. Posiedzenia  Naukowe
Paiistwowego Instytutu Geologiczne$a,
9-10. [In Polishwith English summary]

Jaworowski, K., Mikotajewski, Z. 2007. Oil- and
gas-bearing sediments of the Main
Dolomite (Ca2) in the Midzychdd region:
depositional model and a problem of the
boundary between the second and third
depositional sequences in the Polish
Zechstein Basin.Przeghd Geologiczny
55, 1017-1024. [In Polish with English

summary]
Karnkowski, P. 1993. Oil and gas fields in the
Polish lowlands. Towarzystwo

Geosynoptykow ,Geos” AGH, Krakow.
[In Polish with English summary]
Karnkowski, P., Oltuszyk, S. 1968. Geological
atlas of the Polish Carpathian foreland.
Geological Institute, Warsaw. [In Polish]
Karnkowski, P.H. 1997. Sedimentary basins and
petroleum provinces in Poland: an
overview.Przeghd Geologiczny45, 989—
995. [In Polish with English summary]
Karnkowski, P.H. 1999. Origin and evolution of
the Polish Rotliegend Basin.Polish
Geological Institute Special Papes
Karnkowski, P.H. 2007. Petroleum Provinces in
Poland.Przeghd Geologiczny55, 1061—
1067. [In Polish with English summary]

Kiersnowski, H., Becker, A., Brzamki, D.,
Czapigo-Czapla, M., Dymowski, W.,
Dyrka, 1., Fabiaczyk, J., Feldman-

Olszewska, A., Gryczko-Gostgka, A.,

Gluszyiski, A., Grudzié, T., Janas, M.,
Jasionowski, M., Kafara, D., Kijewska, S.,
Klimuszko, E., Kostrz-Sikora, P.,

Koztowska, A., Koztowska, 0.,
Krzeminski, L., Kuberska, M., Laskowicz,
R., Leszczyski, K., Roman, M,
Rosowiecka, O., Sikorska-Maykowska,
M., Skowraski, L., Sokotowski, J.,

Wagner, R., Wotkowicz, K., Wojcik, K.
2017. Leszno tender area geological data
package. Polish Geological Institute—NRI,
Warsaw. [In Polish]

Kiersnowski, H., Buniak, A. 2006. Evolution of
the Rotliegend Basin of north western
Poland. Geological Quarterly 50, 119-
138.

45

Kotarba, M. J. 2010. Geology, ecology and
petroleum of the lower Paleozoic strata in
the Polish part of the Baltic region.
Geological Quarterly54, 103-108.

Kotarba, M., Wectaw, D., Dziadzio, P.,
Kowalski, A., Kosakowski, P., Bilkiewicz,
E. 2014. Organic geochemical study of
source rocks and natural gases and their
genetic correlation in the eastern part of
the Polish Outer Carpathians and
Palaeozoic —Mesozoic basemeMarine
and Petroleum Geolog$6, 97-122.

Kotas, A. 1982. Zarys budowy geologicznej
Gornailaskiego  Zagthia  Weglowego.
Przewodnik 54 Zjazdu PTG w Sosnowcu.
Wydawnictwa Geologiczng/arszawa.

Kotas, A. 1983. Structural evolution of the Upper
Silesian coal basin/Poland [abs] ™0
Congreso Internacional de Estratigrafia y
geologia del Carbonifero, Madrid, 1-237.

Kotas, A. 1985. Structural evolution of the Upper
Silesian Coal Basin (PolandC. R. X
Congr. Int. Stratig. Geol. Carl8.

Kowalewski, K. 1957. Tertiary of the northern
part of the Sandomirian LowlanBiuletyn
Instytutu Geologicznegd19. [In Polish]

Krakowska, P., Puskarczyk, E., Habrat, M.,
Madejski, P., ddrychowski, M. 2018.
Geometric parameters of the pore space of
low-porosity Cambrian sandstones
determined on the basis of laboratory
measurements results on core samples.
Nafta-Gaz 11, 783-788. [In Polish with
English summary]

Krzywiec, P., Ggata, t., Mazur, S., Slonka, t.,
Kufrasa, M., Malinowski M., Pietsch K.,
Golonka J. 2017. Variscan deformation
along the Teisseyre-Tornquist Zone in SE
Poland: Thick-skinned structural
inheritance or thin-skinned thrusting?
Tectonophysics18 83-91.

Kulikowski, A. 1977. Stratigraphy and
palaeogeography. Upper Buntsandstiin.
Geological structure of the western part of
the Mogilno-L6d Trough (Gopto-
Poretéw-Pabianice Zone)Prace Instytutu
Geologicznegp 130 48-49. [In Polish
with English summary]

Kulikowski, A. 1979. Stratigraphy, lithology and
palaeogeography. Upper Buntsandstein —
Rhoetian.In: The geological structure of
the Szczecin trough and Gorzoéw block.
Prace Instytutu Geologiczneg®6, 37—39.
[In Polish with English summary]

tyczewska, J. 1972. Explanations to the Detailed
Geological Map of Poland 1 : 50 000,



Busko-Zdr6j  sheet, 1-58. Polish
Geological Institute, Warsaw. [In Polish]
Makos, M. 2014. Activities of PGNIG in
exploration of unconventional hydrocarbon
resources in Poland. Science for Industry:
Necessity is the mother of invention: Third
Networking Event dedicated to the Polish

experience in the field of shale gas
exploration, 25-27.06.2014. ING PAN,
Warszawa.

Marek, S. 1977. Stratigraphy and

palaeogeography. Lower Cretaceous:
Geological structure of the western part of
the Mogilno-L6d Trough (Gopto-
Poretow-Pabianice ZonePrace Instytutu
Geologicznegp 130 83-99. [In Polish
with English summary]

Matyasik, |., Ldniak, G., Such, P. 2015.
Elements of the Carpathian petroleum
system.Prace Naukowe INIG-P1B203
1-120. [In Polish with English summary]

Matyja, H. 1993. Upper Devonian of Western
Pomerania.Acta Geologia Polonica43,
27-94.

Matyja, H. 2009. Depositional history of the
Devonian succession in the Pomeranian
Basin, NW PolandGeological Quarterly
53, 63-92.

Mazzoli, S., Jankowski, L., Szaniawski, R.,
Zattin, M. 2010. Low-T
termochronometric evidence for post-
thrusting (< 11 Ma) exhumation in the
Western Outer Carpathians, Poland. C. R.
Geoscience342, 162-169.

Mizerski, W., Stupka, O. 2005. Western and
southern extent of the East European
Craton. Przeghd Geologiczny53, 1030—
1039. [In Polish with English summary]

Narkiewicz, M. 2007. Development and inversion
of Devonian and Carboniferous basins in
the eastern part of the Variscan foreland
(Poland).Geological Quarterly 51, 231—
256.

Narkiewicz, M., Becker, A., Jasionowski, M.,
Kiersnowski, H., Grabowski, J., Kaski,

J., Paczéa, J., Leszcaski, K., Krobicki,

M., Peryt, T., Cymerman, Z. 2017.
Methodology of definition and mapping of
sedimentary basins in Poland. Inw.
4416/2018, CAG PIG, Warsaw. [In Polish]

Nawrocki, J. 1995. Magnetic polarity scale for the
Rotliegend, Zechstein and Buntsandstein
of Poland. Przeghd Geologiczny 43,
1027-1029. [In Polish with English
summary]

46

Nawrocki, J., Becker, A., (eds). 2017. Geological
Atlas of Poland. Polish Geological
Institute—NRI, Warsaw. [In Polish]

Pienkowski, G. 2004. The epicontinental Lower
Jurassic of Poland.Polish Geological
Institute Special Paperg2, 1-122.

PIG-PIB, Petrobaltic, Kronos, Geos, Geosfera
(konsorcjum), 2008. Prospective zones for
hydrocarbon fields occurrence. PartIh:
Geochemical investigations of the southern
Baltic region paying special attention to
geogenic contaminations and hydrocarbon
exploration (eds: P. Anolik, A.
Karczewska). Polish Geological Institute—
NRI, Warsaw. [In Polish]

Pikulski, L. 1998. Sedimentation and lithofacies
development of the Main Dolomite (CaZ2)
deposits near the Barnéwko-Mostno-
Buszewo (BMB) field, western Poland.
Przeghd Geologiczny 46, 426-435. [In
Polish]

Podhalaska, T., (ed). 2018. Investigation of the
prospective areas and stratigraphic
horizons of the unconventional
hydrocarbon resources in Poland, stage II,
Final report. Polish Geological Institute—
NRI, Warsaw. [In Polish with English
summary]

Podhalaska, T., Modlhski, Z. 2006. Stratigraphy
and facies characteristics of the Ordovician
and Silurian deposits of the Koszalin-
Chojnice Zone; similarities and differences
to the western margin of the East European

Craton and Riugen area. Prace
Paiistwowego Instytutu Geologicznego
186, 39-63. [In Polish with English
summary]

Pokorski, J. 2010. Geological section through the
lower Paleaozoic strata of the Polish part
of the Baltic regionGeological Quarterly
54, 123-130.

Poprawa, P. 2018. Basin Centered Gas System —
application as an exploration concept in
the Carboniferous Upper Silesian Basin.
Nafta-Gaz 12, 871-883. [In Polish with
English summary]

Poprawa, P., Paszkowski, M., Fenning, M.C.,
Pecskay, Z., Nawrocki, J., Sikorska, M.
2006. Geochronological characteristics of
source areas for the Lower Palaeozoic
sediments from the NW East European
Craton and Koszalin-Chojnice Zone;
Dating of the detrical mica (K/Ar) and
zircon (U/Pb SHRIMP). Prace
Paiistwowego Instytutu Geologicznego
186, 149-163. [In Polish with English
summary]



Poprawa, P., Papiernik B., Krzywiec, P.,
Machowski, G., Maksym, A. 2018.
Exploration potential of petroleum

provinces in PolandWiadomdci Naftowe
i Gazownicze 12, 4-12. [In Polish with
English summary]

Pazaryski, W., Grocholski, A, Tomczyk, H.,
Karnkowski, P., Moryc, W. 1992. The
tectonic map of Poland in the Variscan
epoch. Wydawnictwa Geologiczne,
Warsaw.

Protas, A., Wojtkowiak, Z. 2000. Gorzéw block.
Geology of the lower Zechstein deposits.
Przewodnik 71 Zjazdu PTA63-171. [In
Polish]

Raczyiska, A. 1979. Stratigraphy, lithology and
palaeogeography. Lower Cretaceous:
The geological structure of the Szczecin
trough and Gorzéw blockrace Instytutu
Geologicznegp96, 69-77. [In Polish with
English summary]

Raczyiska, A. 1987. Stratigraphy and
sedimentary development. Lower
Cretaceousln: Geological structure of the
Pomerania High and its basemeRtace
Instytutu Geologicznego119, 131-140.
[In Polish with English summary]

Radkovets, N.Y., Kotarba, M. J., Wojcik, K.
2017. Source rock geochemistry,
petrography of reservoir horizons and
origin of natural gas in the Devonian of the
Lublin and Lviv basins (SE Poland and
western Ukraine).Geological Quarterly
61, 569-589.

Ryka, W. 1982. Prekambr. W: Modski, Z.
(red.), Kacierzyna 1G 1. Profile
Gtebokich Otworow Wiertniczych Instytutu
Geologicznegp54, 69-71. [In Polish with
English summary]

Stowakiewicz, M., Mikotajewski, Z. 2009.
Sequence stratigraphy of the Upper
Permian  Zechstein Main  Dolomite

carbonates in western Poland: A new
approach.Journal of Petroleum Geology

32, 215-234.
SzyperkoS$liwczynska, A. 1977. Stratigraphy and
palaesogeography. Lower and Middle

Buntsandsteinln: Geological structure of
the western part of the Mogilno-téd
Trough (Gopto-Pogtéw-Pabianice Zone).
Prace Instytutu Geologicznegd30, 39—
48. [In Polish with English summary]

47

Wagner, R. 1994, Stratigraphy and evolution of
the Zechstein basin in the Polish Lowland.
Prace Paistwowego Instytutu
Geologicznego 146, 71. [In Polish with
English summary]

Wagrowski, A. 1992. Detailed Geological Map of
Poland 1 : 50 000, Janow Lubelski sheet
(858). Polish Geological Institute, Warsaw.
[In Polish]

Zawierucha, T., (ed.). 2011. Geological
documentation of the Lisewo gas field in
the C category. Inw. 7417/2011, CAG
PIG, Warsaw. [In Polish]

Znosko, J., (ed.). 1998. Tectonic Atlas of Poland.
Polish Geological Institute, Warsaw. [In
Polish]

Zaba, J. 1999. Structural evolution of Lower
Paleozoic deposits in the marginal zone
between the Upper Silesia Block and
Malopolska Block. Prace Paistwowego
Instytutu Geologicznegal66. [In Polish
with English summary]

Zaba, J., Poprawa, P. 2006. History of
deformations in the Koszalin-Chojnice
Zone (Pomeranian part of the Trans-
European Suture Zone) basing on the
structural analysis of the Paleozoic and
Mesozoic deposits in the Polskighki and
Torun 1 boreholesin: Jamno IG 1, IG 2,
IG 3 (ed.: H. Matyja).Profile Glbokich
Otworéw  Wiertniczych  Bsstwowego
Instytutu Geologicznegol24, 225-252.
[In Polish with English summary]

Zelazniewicz, A., Buta Z., Fanning, M., Seghedi,
A., Zaba, J. 2009. More evidence on
Neoproterozoic terranes in southern
Poland and southern Roman{aeological
Quaterly, 53, 93-124.

Zelazniewicz, A., Aleksandrowski, P., Bula, Z.,
Karnkowski, P.H., Konon, A., Oszczypko,
N., Slaczka, A.,Zaba, J.Zytko, K. 2011.
Tectonic subdivision of Poland. Komitet
Nauk Geologicznych PAN, Wroctaw. [In
Polish with English summary]

Zelichowski, A.M. 1995. Wielkopolska region.
In: The Carboniferous system in Poland
(eds: A. Zdanowski, HZakowa). Prace
Paistwowego Instytutu Geologicznego
148 [In Polish with English summary]



7. ADDITIONS

48



Hel

BALTIC
SierakowiceKartuzy | SUBPROVINCE

Nowa Karczma

POMERANIA
SUBPROVINCE

_r | WIELKOPOLSKA>
—ZL : | SILESIAN
‘ N . SUBPROVINCE

SUBPROVINCE

Rejowiec Fabryczn,

FORE-CARPATHIA
Nowa Deba SngRQmNCﬁ

ROLEUM

UPPER N vt
- AgLESANSPROVINCE =, w0
o SUBPROVINCE Lo T S IR R

Chybié™ Kalwaria ZebrzydowsRe - Dobczyce - .
e T~ [ Zegocina o Lo~ [——

g - ,;C_?’RRPATHIAN !
" SUBPROVINCE |

r hydrocarbon fields

hydrocarbon concessions (as of 28.02.2019)

prospective areas

Ad. 1. Petroleum provinces in Poland — petroleum subdinisi

on the map of the hydrocarbon concessions in Po
as of  28.02.2019. 1-6 -  petroleum regig
(of unconfirmed/hypothetical prospectivity): 1 —&bim Region,
2 — Plock-Warszawa Region, 3 — Podlasie Region, 4
Matopolska Region, = todz-Wielun Region, 6— Stupslh-

and




16°

18°

20°

Baltic Sea

Carboniferous of the Variscan foreland basin
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Ad. 4. Table of prospective areas.

No.

Name

Acreage
[km’]

Petroleum
province

Target

Rejowiec
Fabryczny

896.328

EASTERN PP

unconventional
for shale gas and shale oil
in Lower Silurian shales

Chybie

100.697

Kalwaria
Zebrz. -
Dobczyce

615.816

Zegocina

480.493

Nowa xba

584.168

SOUTHERN PP

conventional and unconventional
for gas
in Middle and Upper Devonian and Lower
Carboniferous carbonatdsower Devonian
and Upper Carboniferous sandstones, siltstones
and sandstones of Miocene Skawina Formatign,
sandstones of Istebnae@liowice and Krosno beds

conventional and unconventional
for oil and gas

in Precambrian sandstones (hypotheticaMigdle
and Upper Devonian, Lower Carboniferous and
Upper Jurassic carbonat€¥etaceous sandstongs,
Badenian and Sarmatiaiitstones
and sandstones of Carpathian Fored€gppathian
Istebna and €kkowice sandstones

conventional and unconventional
for gas
in Ediacaran and Cambrian sandstones
(hypothetically)Badenian and Sarmatiaiitstoneq
and sandstones of Carpathian Foredeep

Gorzéw

1015.063

WESTERN PP

conventional
for oil and gas
in Main Dolomite carbonates
(isolated platforms and their slopes)

Hel

1196.982

Jastarnia

1146.388

Kartuzy

898.424

10

teba S

1172.924

11

Nowa
Karczma

906.099

12

Rozewie S

1187.822

13

Sierakowicd

926.732

14

Wiadysta-
WOWO

822.213

NORTHERN PP

conventional
for oil and gas
in Cambrian sandstones;
unconventional
for tight oil and tight gas
in Cambrian sandstones

conventional
for oil and gas
in Cambrian sandstones;
unconventional
for tight oil and tight gas
in Cambrian sandstones;
unconventional
for shale oil and shale gas
in Lower Paleozoic

unconventional
for tight/shale oil and tight/shale gas
in Cambrian sandstones;
unconventional
for shale gas and shale oil
in Lower Paleozoic

conventional
for oil and gas
in Cambrian sandstones;
unconventional
for tight oil and tight gas
in Cambrian sandstones;
unconventional
for shale oil and shale gas
in Lower Paleozoic




