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Fig. 9.

In their opinion, migration itself may have appeared in the
Late Devonian to the Carboniferous and / or Jurassic. In
turn, Poprawa (2008b) proposed that the thermal maturity
of organic matter contained in the Palaeozoic deposits in the
Lopiennik 1G-1 borehole was achieved in the Cretaceous
and / or the Palaeocene, as a result of the additional supply
of thermal energy to the Upper Cretaceous strata, although
without providing any evidence to support this hypothesis.
As a potential mechanism for supplying additional thermal
energy to the Upper Cretaceous deposits, the assumed mi-
gration of these hot solutions was indicated. The time of
occurrence of such thermal solutions was proposed as ear-
lier in the Jurassic (Poprawa and Zywiecki, 2005). How-
ever, there is no evidence to support the existence of such
solutions in the post-Variscan period as in the Baltic Basin.
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Burial and thermal history model for the Okuniew 1G-1 well including calibration. Based on Botor et al. (2017¢), modified.

The calculated burial curves for the Podlasie-Lublin Basin
and the Polik-Bodzanéw Zone show very rapid subsidence
in the Palaeozoic, reaching in most cases about 90% of
the total subsidence (Figs 8—9). In most of the Lublin area, the
maximum burial of Palacozoic sediments occurred at
the end of the Carboniferous (Figs 10—11), which already
was demonstrated in relation to the Lublin Trough (Botor
et al., 2002) and the entire Lublin Basin area (Karnkowski,
2003a). Thus, the Lower Palacozoic deposits also probably
reached the currently measured degree of thermal maturity,
owing to the achievement of maximum palacotemperatures.
Only in the NW part of the Lublin Trough (the area around
the Warka 1G-1 and Izdebno IG-1 wells) the maximum pa-
lacotemperature and degree of maturity were attained in the
Late Cretaceous (Botor et al., 2002), or in the Jurassic in area
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Fig. 10. Burial and thermal history model for the Parczew IG-10 well including calibration. Based on Botor ef al. (2017c¢), modified.

of the Nadarzyn IG-1 to Maciejowice IG-1 wells (Koztows-
ka and Poprawa, 2004). On the other hand, there are a few
boreholes in the Polik-Bodzanéw Zone that would enable
detailed reconstructions of the thermal history. In the Polik
IG-1 borehole, the coalification jump in the R profile clear-
ly documents the Variscan age of maturation of the Lower
Palacozoic strata (see also Poprawa, 2010), which is con-
firmed by the results of thermochronological research (Bot-
oretal.,2017b, c; Kowalska et al., 2017). In the Bodzanow
1G-1 profile, the maturity jump occurs between the Silurian
and the Carboniferous, which indicates pre-Carboniferous
coalification (Fig. 8). Because the Bodzan6éw 1G-1 borehole
is located close to the TTZ, for example, like Stupsk 1G-1
well in the Baltic area, it cannot be ruled out that substantial
maturation of the Lower Palaeozoic organic matter already

had occurred at the end of Silurian, especially since in other
wells in the western part of the Podlasie region it also was
reached at the end of the Silurian (see Okuniew IG-1, Fig. 9).

In the geological development of the Podlasie-Lublin
area, several intensive exhumation/erosion processes hap-
pened between the Late Carboniferous and the Permian,
and/or the Triassic and/or the Middle Jurassic as well as
in the Early Cretaceous and Cainozoic (e.g., Narkiewicz,
2007). The main unconformity separates the Palaecozoic and
Mesozoic strata and represents the effect of the late Variscan
tectonic inversion. It was probably of fundamental impor-
tance for the evolution of the thermal maturity of organic
matter. In the Lublin area, the extent of post-Variscan, main-
ly Late Carboniferous sediment erosion increases from the
north towards the south, from ca. 50 m to ca. 3500 m in the
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Fig. 11. Burial and thermal history model for the Lopiennik IG-1 well including calibration. Based on Botor et al. (2017¢), modified.

area of the Lopiennik IG-1 well (Figs 1011, see also Botor
et al., 2002; Karnkowski, 2003a). The size of the eroded
overburden suggests that in particular Carboniferous sedi-
mentation could have reached a much greater extent than is
seen at the present day. This range probably could have been
larger than known palacogeographic reconstructions.

The Lublin Basin was characterized by increased Car-
boniferous heat flow, which was possible owing to the sig-
nificant development of basaltic volcanism (Grocholski and
Ryka, 1995) dated to the Early Carboniferous: 348-338 Ma
(Panczyk and Nawrocki, 2015). The current thermal heat
flow in the Lublin region is from ca. 40 to 70 mW/m? (e. g.
Karwasiecka, 2008; Szewczyk and Gientka, 2009). In the
Lublin area, the heat flow in the Carboniferous Period prob-
ably ranged from ca. 62 to 95 mW/m?. However, in the NW

part of the area (between the Maciejowice IG-1 and Izdebno
IG-1 wells), it was the smallest ca. 62—-72 mW/m?, while in
the SE part (around the Terebin IG-5 well) and in the central
part (between the Lublin IG-1 and Swidnik IG-1 wells) was
much higher, in the order of 83-95 mW/m? (Botor et al.,
2002; Botor, 2007). Even higher values were proposed by
Karnkowski (2003a); however, it is difficult to verify them,
owing to the lack of calibration data in his work. Region-
al differences in thermal flux values can be explained by
tectonic extension processes in latest Devonian or Early
Carboniferous (Narkiewicz et al., 1997, 2007; Krzywiec,
2009). The probable increased heat flow was preserved only
in the Permian (Koztowska, 2011) or at the end of the Car-
boniferous (Karnkowski, 2003a).
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Fig. 12. Total burial depth of sedimentary sequence in Ediacaran-Cambrian time (in m). Based on Botor et al. (2017¢), modified.

The degree of thermal maturity of the upper Viséan strata
varies from ca. 0.6% (between the Wilga IG-1 and Warka
IG-1 wells) to 1.2% R (between the Tyszowce IG-2 and
Terebin IG-5 wells). The lowest values are found in the
NW part of the Lublin area, while the highest values are in
the SE part and at the SW edge of the Lublin Trough. The
Namurian and Westphalian strata show a similar distribu-
tion of the degree of coalification, although the values are
lower than those found in the Viséan strata (Grotek et al.,
1998; Botor et al., 2002; Grotek, 2005). However, the Ju-
rassic and Cretaceous strata have R  values at a level of ca.
0.4-0.5% (e.g., Botor, 1997; Botor et al., 2002), showing
a coalification jump between the Carboniferous and Meso-
zoic overburden in the greater part of the Lublin area. In
the Bitgoraj-Narol Zone, the thermal maturity of the Lower
Palaeozoic deposits expressed on the vitrinite reflectance
scale is high (Poprawa and Zywiecki, 2005; Grotek, 2015).
In the Potok IG-1 well, it is 1.2 to 1.3% R (in Pridoli strata
only), in the Dyle IG-1 well from 1.8 to 2.1% R (in upper

Cambrian—Ordovician strata), in the Narol 1G-1 borehole
from 1.6 to 1.9% R_ (in upper Cambrian—Pridoli strata), in
the Narol PIG-2 borehole from 1.3 to 2.4% R_ (in middle
Cambrian—Ludlow strata), and slightly further to the east,
in the LK-1 borehole from ca. 2.0 to 2.5% R (in Ludlow—
Caradocian strata). The abrupt increase in the degree of the
organic maturity between the Mesozoic overburden and the
Lower Palaeozoic strata is also noteworthy. For example,
values of 0.55-0.57% R_ were measured in the Jurassic of
the Potok IG-1 borehole, while in the Silurian section (only
200 m lower) 1.2% R was measured. In the Cretaceous in
the Narol IG-1 well the value 0.65% R was measured, and
at the top of the Silurian 1.6% R (Poprawa and Zywiecki,
2005). Similar jumps in the degree of coalification of or-
ganic matter between the Palacozoic and Mesozoic sections
also were recorded in other boreholes to the SE in the Lublin
Basin (Botor, 1999, 2007; Botor et al., 2002; Wrébel et al.,
2008). Although the number of measurements in individual
borehole profiles is not very large in many cases, it is ma-
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Fig. 13. Total burial depth of sedimentary sequence in the Ordovician Period (in m). Based on Botor ef al. (2017¢), modified.

terial sufficient to unequivocally reflect the different con-
ditions for maturation of organic matter in the Palaeozoic
Era in relation to the Mesozoic. The high thermal maturity
of organic matter attained in the Palacozoic evidences the
effects of a thermal field characterized by a much higher
heat flux than that of the Mesozoic. This conclusion also is
clearly confirmed by the results of helium zircon dating, by
apatite fission track analyses (Botor ef al., 2017b, c, 2018)
and by the K-Ar ages of illite (Koztowska, 2011; Kowalska
etal.,2017).

In the Podlasie-Lublin region, the calculated maximum
temperatures at the bottom of the modelled sedimentary
sequences increase in a southerly direction, reaching over
250 °C in the Lopiennik IG-1 borehole, while in the Cara-
docian and the Lower Silurian rocks, they are lower (up to
150 °C in the Lopiennik IG-1 well; Fig. 11). In turn, in the
Bodzanow 1G-1 borehole, the calculated maximum tem-
peratures at the bottom of the Palacozoic strata are approx.
280-290 °C (Fig. 8). These high temperatures were caused

by elevated heat flow as well as significant burial in the
Variscan orogeny. High palacogradients (above 40 °C/km)
are characteristic for the southern part of the Lublin region,
while smaller values (20-30 °C/km) were obtained in the
northern part (Majorowicz et al., 1983, 1984). Such high
values of palaeogradients also reflect high values of heat
flow (Botor ef al., 2002). The geothermal palaecogradient in
the Lublin region was much higher than the geothermal gra-
dient currently registered (Plewa, 1994; Karwasiecka, 2008;
Szewczyk and Gientka, 2009). This resulted in a higher
degree of maturity of organic matter than would have re-
sulted from considerations of maximum burial with the as-
sumption of modern temperatures (Majorowicz et al., 1983,
1984). It follows that the heat flow had to be higher in the
past. This can be explained by the Variscan overheating that
affected the areas discussed, and its effects, including vol-
canism in the Carboniferous (Grocholski and Ryka, 1995;
Panczyk and Nawrocki, 2015). The existence of magmat-
ic activity was associated with the elevated asthenosphere
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Fig. 14. Total burial depth of sedimentary sequence in the Silurian Period (in m). Based on Botor et al. (2017¢), modified.

and thus with the influence of regionally elevated heat flux
(Majorowicz, 1978). The operation of these elevated and
anomalous, thermal conditions could have been long-last-
ing, if they were associated with very deep heat sources in
the crust (Majorowicz ef al., 1983, 1984).

Maturity modelling based on vertical R profiles has
shown that in the Lublin area, thermal evolution was related
to burial in the Devonian to Late Carboniferous, but with
the most prominent increase in Late Carboniferous. This is
similar to the results of previous modelling, done in the last
decades (Botor et al., 2002; Botor and Littke, 2003; Karn-
kowski, 2003a; Poprawa and Grotek, 2005; Kosakowski et
al., 2013; Botor, 2018). However, in recent years, Poprawa
(2007b, c, 2008b, 2011b) has suggested that maximum tem-
perature was connected with maximum burial in the Late
Cretaceous with additional heating within the Upper Cre-
taceous section during the time of its deposition and/or in
the Paleocene in both the Baltic and Podlasie-Lublin basins.
However, no evidence was given to support this hypothe-

sis. Poprawa and Grotek (2005) also emphasize the possible
influence of fluid flow as a means of heat transport in the
Lublin Basin, which requires further investigations.

Regional variability of sedimentary burial
on the SW slopes of the EEC

This regional analysis is based on data from more than
sixty wells (Fig. 1). The spatial distribution of these wells is
not uniform in the Polish part of the EEC. This is due to the
location of the wells in the most perspective parts from the
point of view of geological and especially exploratory work
in the last decades. Nevertheless, the distribution of these
boreholes makes it possible to assess the subsidence/burial
history across the EEC area. Showing the variability from
NE parts (between the Goldap IG-1 and Krzyze-4 wells) to
the SW edge of the EEC (between the Stupsk IG-1, Kosci-
erzyna 1G-1, Bodzanéw IG-1, Lopiennik IG-1 and Narol
1G-1 wells). The results of 1-D maturity modelling are pre-
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Fig. 15. Total burial depth of sedimentary sequence in the Devonian Period (in m). Based on Botor et al. (2017¢), modified.

sented in the form of maps of the spatial distribution of the
total burial of sedimentary sequence on the SW slope of
the EEC (Figs 12—19). This approach was motivated by the
goal of assessment of hydrocarbon generation in the Lower
Palaeozoic deposits studied, which is presented in a com-
plementary paper (Botor et al., 2019). Previous analyses of
subsidence did not include exhumation/erosion and there-
fore were limited only to those parts of the geological re-
cord that are documented in lithostratigraphic profiles (e.g.,
Poprawa et al., 1999; Poprawa and Pacze$na, 2002). This
allows assessment of the tectonic evolution of the sedimen-
tary basins, although it is insufficient for the reconstruction
of hydrocarbon generation processes. In most cases, in the
study area, the thermal maturity of organic matter is higher
than that resulting from the subsidence associated only with
the presently existing rock record. Therefore, when analys-
ing petroleum-generation processes, it is necessary to take
into account the effects exhumation/erosion. The data were
compiled for the following phases of geological develop-

ment of the EEC slope, showing the potential variability of
hydrocarbon generation due to tectonic processes: the Edia-
caran—middle Cambrian (1) phase, the late Cambrian phase
through the Ordovician to the beginning of Silurian (2),
the Silurian phase (3), Devonian (4), Carboniferous (5), Per-
mian to Early Triassic (6) phase, Middle Triassic—Jurassic
phase (7) and the last Cretaceous phase (8). Owing to the
lack of significant subsidence, a Cainozoic phase was not
distinguished.

Ediacaran—middle Cambrian phase

This phase includes the earliest documented development
of subsidence on the SW slope of the EEC. The total buri-
al depth for the Ediacaran—Cambrian phase is calculated at
the end of this phase (before the late Cambrian stratigraphic
gap) and is shown in Fig. 12. In the Baltic Basin, the depth
of burial of the sedimentary sequence increases from NE to
SW (towards the TTZ), from below 250 m (in the vicinity
of the Gotdap 1G-1 well) to over 900 m near the Koscier-
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Fig. 16. Total burial depth of sedimentary sequence in the Carboniferous Period (in m). Based on Botor ef al. (2017¢), modified.

zyna 1G-1 well. In the Podlasie Basin, the regional trend
mentioned above (NE-SW) is similar. The values increase
from 450 m at the Krzyze-4 borehole to over 750 m at the
Okuniew IG-1 borehole. The lack of reliable data for the
area between the Bodzanow 1G-1 and Polik 1G-1 wells is
due to the very great depth of the rocks analysed. The burial
was also great in the Lublin Basin, especially in the area
between the Lopiennik IG-1 and Buséwno IG-1 wells (up
to 1,400 m; Fig. 12).

Late Cambrian through the Ordovician
to the beginning of Silurian phase

In general, this phase is characterized by a much lower
burial rate, compared to the Ediacaran to middle Cambrian
phases (Fig. 13). The total burial depth of the sedimentary
sequence at the end of this phase is only slightly greater
than that obtained in the earlier phases. In the Baltic Ba-
sin, the burial depths increase from below 400 m (around
the Gotdap IG-1 well) towards SW, reaching over 1,100 m

in the vicinity of the Koscierzyna IG-1 well. In the Pod-
lasie Basin, the regional trend (NE-SW) is similar. Values
increase from about 500 m at the Krzyze-4 borehole to
a value over 800 m, west of the Okuniew IG-1 borehole.
The burial was the greatest in the Lublin Basin, especially
between the Buséwno IG-1 and Lopiennik IG-1 wells (up to
around 1,500 m; Fig. 13).

Silurian phase

The total burial depth of the sedimentary sequence cal-
culated for the end of the Silurian is shown in Figure 14. In
the Baltic Basin, the values increase from NE to SW, from
about 600 m (in the vicinity of the Goldap IG-1 well) to
over 3,000 m in the area between the Ko$cierzyna IG-1 and
Stupsk IG-1 wells. In the Podlasie Basin, the regional trend
is similar. The values increase from the NE (about 400—
—500 m) to over 2,000 m in the vicinity of the Okuniew IG-1
borehole. In the area between the Bodzanow IG-1 and Polik
1G-1 wells, the burial reached ca. 1,600 m. In the Lublin Ba-
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Fig. 17. Total burial depth of sedimentary sequence in Permian to Early Triassic time (in m). Based on Botor et al. (2017¢), modified.

sin the burial increases from ca. 1,000-1,200 m in the area
between the Stadniki IG-1 and Mielnik IG-1 wells to over
2,500 m at the Lopiennik 1G-1 well (Fig. 14).

Devonian phase

The total burial depth of the sedimentary sequence at
the end of the Devonian is shown in Figure 15. In the Bal-
tic Basin, the burial values increase from NE to SW, from
about 600—-700 m (at the Gotdap IG-1 well) to over 4-5 km
in the area between the Koscierzyna IG-1 and Shupsk 1G-1
wells. In the Podlasie Basin, the regional trend is similar.
The values increase from the NE (from about 500 m) to over
2,000 m at the Okuniew 1G-1 borehole. In the area between
the Bodzanow IG-1 and Polik IG-1 wells, the total burial
reached approximately 4,000—5,000 m. In the Lublin Basin,
it increases from approx. 1,200—1,400 m in the area between
the Stadniki IG-1 and Mielnik IG-1 wells up to 4,000-5,000
m in the southern part, especially in the area between the
Lopiennik IG-1 and Narol IG-2 wells (Fig. 15).

Carboniferous phase

The extent of Carboniferous sedimentation was smaller
than during the earlier phases of development. The total
burial depth of the sedimentary sequence at the end of the
Carboniferous is shown in Fig. 16. In the Baltic Basin, the
burial depths increase from NE to SW, from about 1,000 m
to over 5-6 km in the area between the Koscierzyna 1G-1
and Shupsk I1G-1 wells. In the Podlasie Basin, the region-
al trend (NE-SW) is similar. Values increase from approx.
1,000 m in the area between the Stadniki IG-1 and Ttuszcz
1G-1 boreholes, to a value of over 3,000 m in the area be-
tween the Maciejowice IG-1 and Izdebno 1G-1 boreholes.
In the Lublin basin, the total burial depth increases from ap-
proximately 1,000—1,500 m in the area between the Stadniki
IG-1 and Mielnik IG-1 wells up to over 3,000 m in the SW
part. Especially in the area between the Lopiennik IG-1 and
Busowno IG-1 wells, there is a positive anomaly of the buri-
al depth, which reaches the Narol IG-1 well (up to approx.
4,000-5,000 m; Fig. 16).
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Fig. 18. Total burial depth of sedimentary sequence in Middle Triassic—Jurassic time (in m). Based on Botor ef al. (2017¢), modified.

Permian to Early Triassic phase

The total burial depth of the sedimentary sequence at the
end of the Permian—Early Triassic is shown in Figure 17.
In the NE part of the EEC, the burial depth reaches over
1,000 m (in the area between the Gotdap 1G-1 and Stadniki
1G-1 wells). The total burial increases towards the SW up to
over 4,000 m in the area between the Ko$cierzyna IG-1 and
Stupsk IG-1 boreholes and up to over 3,000 m in the area
between the Maciejowice IG-1 and Izdebno 1G-1 wells. In
the southern part of the Lublin Basin, sediments of this age
do not occur and probably it was a period of non-deposition
and erosion of the older sediments (Fig. 17).

Middle Triassic—Jurassic phase

The total burial depth of the sedimentary sequence at
the end of the Middle Triassic—Jurassic is shown in Figure
18. In the NE part of the EEC, the burial depth was around
600-800 m (between the Krzyze-4 and Gotdap IG-1 wells).
The total burial increases towards the SW to over 4,000 m

in the area between the Stupsk 1G-1 and Bodzanoéw 1G-1
wells (Fig. 18).

Cretaceous phase

The minimum values below 800 m burial occur in the
NE region of the EEC (between wells Gotdap 1G-1 and
Krzyze-4). The burial depth of sedimentary sequences is in-
creasing towards SW, reaching over 5,000 m along the TTZ
(between the Stupsk IG-1, Koscierzyna 1G-1, Bodzanow
IG-1 and Lopiennik 1G-1 wells; Fig. 19).

Summary of burial history

Ediacaran—Lower Palaeozoic phase

The geological development in this phase commenced
with an event of relatively rapid tectonic subsidence in the
latest Ediacaran, which was followed by a systematically
decreasing rate of subsidence during the Cambrian and Or-
dovician, clearly visible close to TTZ. Towards the east and
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Fig. 19. Total burial depth of sedimentary sequence in the Cretaceous Period (in m). Based on Botor ef al. (2017c¢), modified.

NE, i.e. away from the EEC margin, the pattern of subsid-
ence rate decreases in time throughout the Ediacaran, Cam-
brian and Ordovician and is less prominent owing to the
lesser thickness of the Ediacaran—Ordovician section. In the
Silurian, particularly from the Wenlock, a significant change
in subsidence pattern compared to the Ediacaran—Ordovi-
cian is observed across the whole SW margin of the EEC.
Subsidence began to increase in rate systematically from
the Wenlock to the end of Silurian time, creating subsidence
curves with convex shapes that are typical of foreland ba-
sin development (Poprawa et al., 1999, 2017, 2018; Stypa
et al.,2017). A high subsidence rate is common, particularly
in the SW and western parts of the EEC slope.

Devonian to Carboniferous phase

The phase of Devonian—Carboniferous subsidence deter-
mined in the area of the Baltic Basin has been documented
in the Podlasie-Lublin area (Zelichowski, 1987; Narkiewicz
etal., 1998, 2011, 2015; Narkiewicz, 2007; Narkiewicz and

Narkiewicz, 2008; Krzywiec, 2009; Krzywiec et al., 2017a,
b; Stypa et al., 2017). In the Lublin area and in part the
Podlasie area, Devonian—Carboniferous deposits, belonging
to the Variscan orogen (Krzywiec et al., 2017a, b), rest on
Lower Palaeozoic deposits. The location near the edge of
the craton (TTZ) determined the development of subsidence
and sedimentation of Devonian—Carboniferous sediments in
the dynamically changing field of stress, transferred from
the Variscan orogen as well as from the interior of the EEC.
The Early Devonian to the Middle Devonian shows a grad-
ual decrease in the rate of subsidence. The subsidence rate
of this phase decreases towards the north (Maciejowice

IG-1) and to the NE of the axis of the depocentre of the
Mazowsze-Lublin Trough. The second phase consists main-
ly of the Late Devonian and is characterized by a rapid
acceleration in the rate of subsidence in the Frasnian and
a reduction during the Fammenian (Narkiewicz et al., 1998;
Narkiewicz, 2003, 2007). The next phase is related to the
episode of uplift and erosion in the Early Carboniferous.
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The interpreted amounts of this erosion probably could
amount to between 200 and 2,000 m (Zelichowski, 1987).
The next phase is characterized by an increase in the rate of
subsidence in the late Viséan to Westphalian, with a local
episode of reduction of the subsidence rate in the middle
part of the Namurian. Then, at the turn of the Late Carbon-
iferous to Early Permian, tectonic inversion and significant
erosion of Carboniferous and sometimes Devonian deposits
occurred in the Asturian (?) phase (Narkiewicz et al., 1998;
Botor et al., 2002; Narkiewicz, 2003, 2007; Narkiewicz
et al.,2011). On the basis of seismic research, the develop-
ment of Variscan tectonics in the Lublin area recently was
postulated (Krzywiec et al., 2017a, b), suggesting erosion
of a significant thickness of the overburden, mainly Carbon-
iferous in age.

Permian—Cainozoic

From the Permian, the SW zones of the slope of the EEC
analyzed, both Baltic and Podlasie-Lublin, were located on
the marginal part of the Permian—-Mesozoic basin of Cen-
tral Poland. The Permian and Mesozoic formations in the
Middle Polish Basin rest on the age-related links of the Pal-
aeozoic, the genesis of which is connected with the devel-
opment of rift processes in the Permian (Dadlez et al., 1995;
Poprawa, 1997; Karnkowski, 1999; Kutek, 2001). The dep-
osition of the Permian sediments occurred during a period
of relatively rapid subsidence, continuing through the Late
Permian and Early Triassic (Dadlez et al., 1995; Poprawa,
1997; Poprawa, 2007a, 2008a, 2011a; Poprawa et al., 2010).
This event is correlated with the tectonic phase, commonly
observed in the Middle Polish Basin and interpreted as the
syn-rift phase (Dadlez ef al., 1995). Then, for most of the
Triassic, Jurassic and Early Cretaceous, tectonic subsidence
related to the rift phase of thermal subsidence was main-
tained (Dadlez et al., 1995; Poprawa, 1997; Karnkowski,
1999; Kutek, 2001). It affects to a small extent the changes
in subsidence of the Lower Palaeozoic deposits. In the Late
Cretaceous, in the study area, as well as in the other zones
of the Polish Basin, a process of tectonic reactivation took
place, expressing the accelerated subsidence in a compres-
sive tectonic regime (Dadlez et al., 1995; Krzywiec, 2002).
Taking into account the evolution of the Polish basin at
this time, it can be assumed that this process took place in
a tectonic regime of compression (Dadlez et al., 1995; Krzy-
wiec, 2002) and at the end of the Cretaceous underwent tec-
tonic inversion (Dadlez ef al., 1995; Krzywiec, 2002; Resak
et al., 2008, 2009). The Cainozoic deposits, owing to the
very minor thickness and variability of distribution in the
study area, do not significantly affect the curves of subsid-
ence of the Lower Palacozoic sediments (Poprawa, 2007a,
2008a, 2011a; Poprawa et al., 2010). The development of
the Permian—Mesozoic subsidence in the study area should
be considered relatively insignificant among the subsidence
processes affecting the Lower Palaeozoic sediments.

CONCLUSIONS

The results of thermochronological research and maturity
modelling showed that the Ordovician and Silurian strata
occurring on the SW margin of the EEC already reached
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a maximum palaeotemperature in the Palacozoic, mainly
during the Devonian—Carboniferous. The increase in tem-
perature was highest in the Devonian Period in the greater
part of the study area. In Mesozoic and Cainozoic times, the
Ordovician and Silurian strata generally were subjected to
cooling or to a very small increase in temperature, lower than
that attained during the Palaecozoic. The maximum burial of
the Ediacaran—Lower Palaeozoic strata was during the Early
Carboniferous in the Baltic Basin and in the Late Carbonif-
erous in the Lublin area. In the Baltic Basin, the maximum
palaeotemperatures occurred in the Late Devonian and Ear-
ly Carboniferous and in the Podlasie-Lublin region at the
turn of the Late Carboniferous and Early Permian. The least
unambiguous are the results in the Polik-Bodzanéw Zone,
where the maximum temperatures could have occurred ei-
ther at the end of the Silurian, in the Devonian (Bodzanow
IG-1) or in the Late Carboniferous (Polik IG-1). Only in the
Mazovian area between the Nadarzyn 1G-1 and Maciejow-
ice IG-1 wells, the maximum burial and maximum temper-
atures could have occurred in the late Mesozoic. Thus, the
main period of maturation of organic matter and hydrocar-
bon generation in the Ordovician and Silurian source rocks
was the Late Palacozoic (mainly Devonian to Late Carbon-
iferous), while in the westernmost zone along the TTZ the
temperature rise at the end of the Silurian was significant.
In the Lublin region, the results of the thermal maturity mod-
elling are consistent with the interpretation proposed by An-
tonowicz et al. (2003) and Krzywiec ef al. (2017a, b). This
concept suggests the existence of large Variscan shifts in the
Lublin and Radom-Krasnik areas as well as the existence of
a significant, exhumed overburden, especially of Carbonifer-
ous age. Consequently, the extent of the Carboniferous sedi-
ments could have been much greater than previously thought
(e.g., Narkiewicz et al., 1998; Narkiewicz, 2007).
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