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The Petikovice Member is the basal unit of the paralic succession of the Ostrava Formation of the Upper Silesian Basin. This
member is a valuable source of information about the transition from a marine basin filled with siliciclastic sediments into a
paralic basin with the beginning of coal-bearing sedimentation. Models of: (1) the number of coal seams, (2) their total thick-
ness, and (3) the coal content with respect to the total thickness of the succession were created to describe and assess the
coal-bearing capacity of the Petikovice Member. The authors present models for coal seam thicknesses exceeding either 10
or 40 cm. The coal-bearing capacity of the Petfkovice Member is very low. The average share of coal seams thicker than
0.1 mis 3%. The share of coal seams with a thickness that exceeds 0.4 m is only 1.66%. Moreover, in large areas of the ba-
sin, in the N and NE parts, the coal-bearing capacity is close to zero, because coal seams of greater thickness were detected
only locally there. Based on these models and on other geological data, it is obvious that the onset of coal sedimentation was
gradual and limited to particular sites showing the greatest subsidence of the basin floor. In places where minor subsidence

took place, there were likely unfavorable conditions for accumulation of organic matter.

Key words: Upper Silesian Basin, Serpukhovian, Mississippian, Carboniferous, coal-bearing capacity.

INTRODUCTION

The Upper Silesian Basin (hereinafter referred to as the
USB) is currently economically the most important European bi-
tuminous coal basin. The annual output of the USB amounts to
about 70.2 million tons of bituminous coking and thermal coal.
The maijority of the production comes from Poland (61.6 mil.
tons in 2013; Malon and Tyminski, 2014), where approximately
four-fifths of the area of the basin is situated. A total of 8.6 mil.
tons (Stary et al., 2014) were extracted in 2013 in the Czech Re-
public, where the remaining part of the basin is located.

The Pettkovice Member is the oldest lithostratigraphical unit
of the Ostrava Formation, which represents the paralic stage of
the development of the USB. The results of the investigation
contribute to knowledge of the nature of the transition from rela-
tively deep sea flysch sedimentation of the Moravian—Silesian
Basin into the coal-bearing sedimentation of the paralic devel-
opment of the USB. Simultaneously, this study contributes to
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the knowledge of general factors controlling the development of
coal-bearing basins in the foreland position of the Variscan
orogeny. Hylova et al. (2013) recognized the geological signifi-
cance of analysis of the overall thickness and the content of
sand in the Petrkovice Member.

This study of coal-bearing capacity illustrates the variable
conditions that prevailed after the transition from marine to
paralic sedimentation. As examples, authors provide maps of
the total coal-bearing capacity (sum of all coal seams thicker
than 0.1 m) and maps of economic coal-bearing capacity (sum
of coal seams >0.4 m). The coal-bearing capacity of the
Ostrava Formation has been the subject of many studies, pa-
pers and unpublished reports (e.g., Folprecht, 1928; Havlena,
1964; Kotas and Malczyk, 1972; Adamusova et al., 1992;
Gabzdyl, 1994; Konstantynowicz, 1994; Jureczka and Kotas,
1995; Kastovsky and Dopita, 1997; PeSek et al., 1998), but they
have never focused on a single lithostratigraphical unit over its
whole extent.

GEOLOGICAL SETTING

The USB was formed during the final stages of the evolution
of the Moravo-Silesian Paleozoic Basin (Unrug, 1966), situated
in the eastern domain of the Central European Variscides (Kro-
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ner etal., 2008). The USB is a typical example of the foreland ba-
sin of the Variscan Orogen, later enclosed in the outer zones of
the orogenic belt, termed Rhenohercynicum and Subvariscicum
(Kumpera and Martinec, 1995; Narkiewicz, 2007).

The post-erosional boundaries of the USB have an approxi-
mately triangular shape, shared between Poland and the
Czech Republic. The area of coal basin exceeds 7,000 km?.
The major part (~78%) lies in Poland (Dembowski, 1972;
Dopita et al., 1997).

The basement of the basin is formed by the sedimentary
cover of the Brunovistulicum Terrane, representing a
microcontinent situated at the southern margin of Baltica in the
Early Paleozoic. Cambrian, Ordovician, Devonian and Missis-
sippian strata have been identified in the sedimentary envelope
of the Brunovistulicum (Kalvoda et al., 2008; Buta et al., 2015).
Carboniferous sedimentation began with pre-orogenic carbon-
ates. The effect of the Variscan orogeny is recognizable in a se-
quence of marine siliciclastic flysch deposits (Culm facies) with
pre-erosional thicknesses of up to 11 km (Francu et al., 2002).
Sedimentation continued through the coal-bearing paralic and
later terrigenous molasse before and also after the final col-
lapse of the orogen and termination of the associated tectonic
events (Dopita et al., 1997).

The coal seams in the USB, containing mostly bituminous
coal, were formed during the Late Carboniferous (Namurian to
Westphalian in the western European subdivision). Two major
sedimentary units have been distinguished in the Carboniferous
coal-bearing succession: paralic and terrigenous sequences
(Figs. 1 and 2). An older, paralic type of sedimentation, with a
wide spectrum of sedimentary environments, has been docu-
mented (e.g., Kedzior et al., 2007). Sequences consist of terres-
trial clastic deposits with intercalations of ca. 200 faunal horizons,
of which about 80 contain a sporadic marine fauna. The deposits
are arranged into cyclic patterns, studied by several authors, who
identified three orders of cyclic arrangement; megacycles,
mesocycles and basic cycles. This subdivision depends mainly
on the intensity of marine incursions (Jansa and Tomsik, 1960;
Zeman, 1960; Gastaldo et al., 2009).

This type of sedimentation is characterized by the cyclic al-
ternation of clastic sediments with coal seams. Frequent inter-
calations of volcanoclastic materials (coal tonsteins [e.g., tuffs]
and whetstones [e.g., tuffites]) have been documented. The en-
tire paralic succession is known as the Ostrava Formation in the
Czech Republic or the Paralic Series in Poland. These units
consist of the Petikovice, HruSov, Jaklovec and Poruba mem-
bers (in Poland, informal lithostratigraphic units) and were de-
posited in the period from ~330 to ~324 Ma, covering almost the
whole Serpukhovian Stage (Jirasek et al., 2013b and unpub-
lished data of authors). The younger, continental deposits,
characterized by lack of marine or brackish horizons, deposited
after a significant stratigraphic gap occur across the whole ba-
sin. The coal seams here are usually thicker than in the older
part, occasionally up to 24 m. Volcanoclastic material is also
present here but is less frequent. Cyclic patterns of sedimenta-
tion are recognisable, but differ from those of the paralic part in
the average thickness of basic cycles and in other parameters
(e.g., Havlena, 1982). In the Czech part of the basin this suc-
cession, called the Karvina Formation, belongs to the
Bashkirian and consists of the Saddle, Sucha and Doubrava
members (Dopita et al., 1997). In the Polish part of the basin,
sedimentation continued up to the Gzhelian and consists of the
Upper Silesia Sandstone, Siltstone and Krakéw Sandstone
units, composed of 7 subunits (Fig. 1; Dembowski, 1972; Kotas
et al., 1988). The exact stratigraphic position of the Jejkowice
Member, known only locally as an interbed between the

Ostrava and the Karvina formations (resp. Paralic and Upper
Silesia Sandstone units), is unknown (Jureczka, 1988).

MATERIALS AND METHODS

Logs of exploration boreholes were the principal data
source for creating the data files used for modelling the devel-
opment of the Petfkovice Member. On the Czech side, the data-
base of exploration boreholes from the Department of Mineral
Resources and Modelling at the Faculty of Mining and Geology,
V8B-Technical University of Ostrava, were used, supple-
mented with information from the Czech Geological Survey. On
the Polish side, the database of exploration boreholes from the
Upper Silesian Branch in Sosnowiec of the Polish Geological
Institute, National Research Institute, were used.

Exploration boreholes were drilled from the beginning of the
20th century, although most were drilled in the second half of
the last century. Thus, because of developments in drilling tech-
nology and data interpretation, the data file is diverse and it was
necessary to individually consider the inclusion of boreholes
into this file.

A total of 404 drilling logs of exploration boreholes which
penetrated the Petikovice Member were available from the
whole of the basin. However the majority did not have a com-
plete drilling log and, therefore, could not be used for modelling
of the coal-bearing capacity of the Pettkovice Member. 206
boreholes did not reach the bottom of this unit, while for 75
boreholes the roof of the unit was missing due to erosion. A total
of 65 verified complete logs and two incomplete drilling logs
were used for modelling. For the two incomplete logs, the miss-
ing parameters were calculated using correlation with the clos-
est datapoints. The apparent thicknesses of coal seams were
converted into the true thicknesses using inclination values
specified in the logs. The final values included all types of coal
with various ash contents. Only carbonaceous shales and shaly
coals were excluded from the calculations.

The method of bisecting the distances between the positive
and the negative boreholes was used to construct the models of
coal-bearing capacity of the Petfkovice Member in the basin.
This means that for the modeled parameter the zero isoline is
given in the half distance between the last point with known
value and the first (closest) point with zero value. Output maps
were created using the InRoads and MicroStation 8.5 programs
(Bentley Systems, Inc.). A method of interpolation between tri-
angles formed by the known documentation points was used in
the inner part of the model, while an extrapolation method was
used between the end points and the boundary. Models in ar-
eas without known values adjacent to the extrapolated values
were based on expert estimation.

Regional chronostratigraphic units were used in the text, in
addition to international nomenclature of the Late Carbonifer-
ous subdivision in Western and Central Europe (cf. Menning et
al., 2006; Davydov et al., 2012).

THE PETRKOVICE MEMBER IN THE USB

The Petfkovice Member is the oldest lithostratigraphic unit
of the USB. Sedimentation started at the end of the purely ma-
rine siliciclastic flysch sedimention of the Hradec-Kyjovice For-
mation in the Czech Republic or the Malinowice Member in Po-
land. Zircon age dating of the top of the Petfkovice Member
gives 327.25 + 0.15 Ma (Jirasek et al., 2013a), while the base of
the unit is approximately 329.7 Ma (Jirasek et al., 2013b). The
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Fig. 1. Lithostratigraphic division of the Czech and Polish parts of the Upper Silesian Basin

According to: Dembowski (1972), Jureczka (1988), Kotas et al. (1988) for the Polish part
and Dopita et al. (1997) for the Czech part, modified
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According to Aust et al. (1997) and Jureczka et al. (2005), modified

change in sedimentation from marine to paralic conditions
seems likely to be linked with global glacioeustatic events, so
that the base of the Petfkovice Member can be roughly corre-
lated with the Visean/Serpukhovian boundary. The
Visean/Serpukhovian boundary itself lies in the upper part of
the Hradec/Malinowice Member, according to the goniatite
fauna. However, the use of biostratigraphic methods is limited
due to the lack of index fossils in all formations. For this study,
we used the definition of the Petfkovice Member boundary
specified by Hylova et al. (2013). That is to say, the Petikovice
Member is separated from the older Kyjovice Member (or
equivalent Malinowice or Zalas Beds) by the roof of the Star
Faunal Horizons Group and its upper boundary is determined
by the roof of the Main Ostrava Whetstone horizon. In places
where the Whetstone horizon is not developed, the upper
boundary of the Petfkovice Member is placed at the top of the
marine (locally even freshwater and Lingula-bearing, i.e. brack-
ish) horizons of the Naneta Group.

The post-erosional area of the occurence of the Petikovice
Member is almost identical to the present-day extent of the
USB. Erosion of the Carboniferous massif and the later nearby
development of the Carpathian orogenic belt had a decisive in-

fluence on the current areal extent of the Petrkovice Member
and the depth of its burial below the present-time surface. This
is reflected in the irregular degree of exploration of the unit ex-
pressed by borehole distribution over the USB area (Fig. 3).
The unit is best recognized along the western and northeastern
boundary of the USB, where the strata are exposed on the
post-erosional surface of the Carboniferous or very close to it. In
these parts of the basin, some coal seams have been exploited
(the Hefmanice, Marianské Hory, Paskov, Petikovice, Pfivoz,
Stafi¢, and Svinov mining fields in the Czech Republic; the
Gliwice mining field in Poland). In the remaining areas of the ba-
sin, there has been less geological exploration of the Petikovice
Member, thus its recognition and analysis is less reliable. To-
wards the east, an increasing number of younger stratal units is
preserved in the roof of the Pettkovice Member. In some areas,
particularly in the Polish part of the basin, deposits of the
Petikovice Member and its counterpart Sarnéw Beds occur at
depths beyond the technical and economic possibilities of ex-
ploitation. The coal-bearing capacity of the Petfkovice Member
decreases approximately in an eastern direction. The poor level
of exploration in the eastern part of the basin in Poland is mainly
a result of different facies development (see Fig. 1). By contrast
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Fig. 3. Distribution of exploration boreholes in the Upper Silesian Basin that penetrate strata of the Petikovice Member

An approximate scheme of the base of this stratal unit in areas with low density of boreholes is according to Jureczka et al. (2005)

with the Petfovice Member, the Sarnéw Beds consist of a thin
lithosome of coarser-grained deposits. These are coal-barren
terrestrial deposits in the roof of an almost purely marine suc-
cession that is poorly explored, where only a few thin coal
seams are locally known. Their primary description given by
Doktorowicz-Hrebnicki (1935) is rather vague, and detailed in-
formation on the transition of the Petfkovice Member to the the
Sarnéw Beds is not available. For the study purpose, the border
between those two units was established in places where the
unit’s sand content exceeds 75% and at the same time its thick-
ness is <300 m. Such a division essentially corresponds to the
first description of the Sarnéw Beds (Doktorowicz-Hrebnicki,
1935). Towards the SSE, the thickness of the overburden
grows as coal-bearing deposits of the USB become covered by
the Outer Western Carpathians nappes.

The coal seams of the Petfkovice Member according
Martinec et al. (2005) show a generally simple development of
coal, which mostly consists of coal macrotypes typical of a
higher degree of coalification, (i.e., banded bright coal and
banded coal). The prevailing microlithotype of coal is vitrinite.
Macerals of the liptinite group are preserved only in parts with a
lesser degree of coalification (Jurczak-Drabek, 1996; Sivek et
al., 2003). The degree of coalification calculated from the V'
(Sivek et al., 2008) ranges between a mean vitrinite reflectance
R, 0.5 to 2.6% (Kandarachevova et al., 2009) in the western

part of the basin, while in the northeastern and eastern parts the
R, value is <0.8% (Jurczak-Drabek, 1996). Such variability in
the degree of coalification probably reflects largely secondary
reasons. The most prominent one is the difference in the thick-
ness of overlying strata in the past.

COAL-BEARING CAPACITY

The coal-bearing capacity is a commonly used parameter for
the analysis of coal basins, which can be defined in several ways:
(1) the total thickness of coal seams in the observed succession;
(2) the number of coal seams within the observed section of the
stratal sequence; and (3) the net content (%) of coals within the
succession. The term “coal-bearing capacity” is usually used for
the determination of coal content in strata but is also used to esti-
mate the amount of coal reserves in areas of low level of recog-
nition. The first two methods for the determination of coal content
are mainly used in sedimentological studies. The absolute
coal-bearing capacity is a parameter used for all coal seams, re-
gardless of their thickness. Other coal-bearing capacities are re-
ferred to as relative. However, the absolute coal-bearing capacity
takes into account the minimum thickness of the coal seams that
are included in the calculation of the coal-bearing capacity (usu-
ally 0.1 m). Without thickness limits, information on coal-bearing
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capacity is not informative and is, therefore, not useful for further
interpretations or other applications.

For this analysis of the sedimentary environment of the
Petfkovice Member deposits and the accompanying palaeo-
geographic reconstruction, the authors used all of the
above-mentioned methods to create their models. Because of
the generally smal thicknesses of coal seams of the Petikovice
Member, we have compiled models of coal-bearing capacity for
limiting thicknesses of 0.1 and 0.4 m, respectively. The
coal-bearing capacity, usually expressed by the total thickness
of coal seams (Fig. 4), is the basis for assessment of the spatial
distribution of peat sedimentation in the coal basins, while mod-
els of coal-bearing capacity, which are usually based on the
content of the coal seams (Fig. 5) or expressed by the number
of coal seams (Fig. 6), are usually considered complementary.

TOTAL THICKNESS OF COAL SEAMS

The coal-bearing capacity expressed by the total thickness
of the coal seams is a parameter traditionally used to study the
history of the development of coal basins. The authors calcu-
lated the coal-bearing capacity under two alternative scenarios;
for limiting thicknesses of either 0.1 or 0.4 m (Fig. 4). Both mod-
els were created using contours with an interval of 5 m.

For the coal-bearing capacity of the Pettkovice Member
(Fig. 5), the N-S polarity prevails over the E-W polarity. Based
on the authors' models of coal-bearing capacity, this pattern is
quite evident, so that the higher coal-bearing capacity was re-
corded only in the Czech part of the basin (Figs. 4 and 5). In this
part, the coal-bearing capacity is actually characterized by
great variability and a random spatial distribution. In the Polish
part of the basin, the coal-bearing capacity is not zero, but var-
ies over very low values.

The coal-bearing sedimentation of the Petfkovice Member
does not replicate the characteristic NNE-SSW direction,
which is mostly involved in the development of the paralic
molasse of the USB and which was primarily connected with
the differences in thickness of the deposits and (partly) their
sand content. As is evident from this study, the importance ot
this direction is not restricted to the development of the
Pettkovice Member thickness and sand content, but is also re-
flected in their coal-bearing capacities.

The model of coal-bearing sedimentation at the limiting
thickness of 0.4 m supports the existence of areas with greater
total thicknesses of coal seams, as was observed in the model
with the limiting thickness of 0.1 m. There are three such areas,
all of which are located in the Czech (SW) part of the USB. The
two larger ones occur in the western part of the posterosional
occurrence of the Petfkovice Member, whereas the third, the
smallest, lies in the Karvina part, south-west of the town of
Tésin (Fig. 4).

THE PROPORTION OF TOTAL THICKNESS OF COAL SEAMS
AND NUMBER OF COAL SEAMS IN THE OBSERVED SECTION
OF THE STRATAL SEQUENCE

Coal-bearing capacities expressed as net content of the
coal and the number of coal seams in the succession are, in
sedimentological analyses of the evolution of coal basins, con-
sidered as complementary to coal-bearing capacity expressed
as the total thickness of the coal seams. Both types of
coal-bearing capacity presented in this study were prepared un-
der two alternative scenarios (i.e., for limiting thicknesses of 0.1
and 0.4 m). Models of coal-bearing capacity were developed in
the form of contour lines with an interval of 2% (Fig. 5). Models

presented as the number coal seams in the observed section of
the stratal sequence are shown in Figure 6. These models have
been developed in the form of contour lines, with an interval of
20 for the type expressing the number of coal seams with a
thickness of >10 cm, and an interval of 10 for the distribution of
coal seams with a thickness of >40 cm.

All models confirm the north-south trending polarity
(NNE-SSW direction) of the coal-bearing capacity of the
Petrkovice Member prevailing over the E-W trending polarity.
The models created for the limiting thickness of 40 cm docu-
ment an absence of coal seams of greater thickness in the
whole of the northern and eastern parts of the USB, where coal
seams >40 cm are only locally identified. It should be noted that
all of those parts are poorly recognized by both boreholes and
mine workings. The models of spatial development based on
net coal content and number of the coal seams maintain (ex-
cept for small differences) the major features of the develop-
ment observed in models of the total thickness of coal seams in
the Petfkovice Member.

DISCUSSION

As noted above, the coal-bearing capacity of the Petrkovice
Member is very low. The average value of the coal seams con-
tent >0.1 m has been established at 3%, however, the value of
the coal seam contents >0.4 m is only 1.66%. Moreover, this
coal-bearing capacity in the N and NE parts is in the range of 0 to
2%, with coal seams of greater thickness being mostly absent.

All models confirm the prevailing N-S trending polarity (or
elongation of the main zones of coal-bearing capacity along ap-
proximately a NW-SE direction). This direction is strikingly rem-
iniscent of the direction of major tectonic zones in the broader
area (Krakoéw-Lubliniec Fault Zone — e.g., Buta, 2000; Hana
Fault Zone — Dudek, 1980), defining the northern and southern
boundaries of the Upper Silesia Block of Brunovistulicum in the
basement of the USB (cf. Buta and Zaba, 2005). These trends
are likely to have played an important role in the development of
the underlying sedimentary accumulation of the USB and of
sediments of the Petfkovice Member, especially in its lower part
(Hylova et al., 2013), where they represent a manifestation of
subsidence-related transition of the Visean sedimentary basin
into the paralic molasse of the USB.

For the new emerging stage of development of the
depositional area of the Moravo-Silesian Basin, corresponding to
the USB (or to its paralic molasse), it is clear that transition to the
coal-bearing sedimentation was not synchronous across the
whole basin, but undoubtedly started on its southemn edge and
proceeded to the north. Therefore, the southern part of today‘s
post-erosional extent of the basin was affected first by transition to
the terrestrial sedimentary environment, whereas the northern part
of the basin was affected later and with less intensity. This fact is
reflected in the increased coal-bearing capacity in the Czech part
of the basin, particularly in its southern part. Coal-bearing capaci-
ties close to zero were often found in the northern and southeast-
emn parts of the Polish part of the basin, where regions without
coal-bearing sedimentation are also found.

A complicated development of depositional conditions in the
south of the Czech part of the USB has previously been de-
scribed by one of the authors of this study (Hylova, 2011). This
evolution was also previously the subject of investigation of the
coal-bearing capacity and development of the thickness and
sand content of the Petfkovice Member of the USB (Hylova et
al., 2013). A development of foreland basin type can be applied
to the stage of paralic sedimentation of the Petfkovice Member,
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Explanations as in Figure 4
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Fig. 6. Models of the number of coal seams (>10 and >40 cm) of the Petrkovice Member
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which is best seen along an E-W direction. This trend is evident
to the north of the Czech part of the basin and throughout its
Polish part, both in the development of the thickness of coal
seams and in its sand content. In the centre and south of the
Czech part of the basin, this situation is complicated and ob-
scured by a local NW-SE trending belt with anomalously low
thicknesses and increased sand content (Hylova et al., 2013),
and also low total thickness (Fig. 4) and number of coal seams
(Fig. 6). We interpret this structure as a zone of littoral drift barri-
ers (Fig. 7). These are likely to have prevented frequent marine
incursions into the southern parts of the basin and also induced
changes in the development of faunal horizons, which is also
manifested by their gradual transition from marine to brackish,
and later to freshwater horizons, in the same direction.
Despite the anomalous development in the south of the
Czech part of the basin, it is obvious that, in the USB as a
whole, segments characteristic of foreland type basins (such as
foredeep, forebulge and backbulge) can be seen. The best ex-
ample is the northern part of the basin, where such develop-
ment prevails. Also dominant in this part of the basin is the sep-
aration of the depositional area into three characteristic zones
of foreland types of basin. These include the foredeep with
maximum subsidence, which is located in the western part of
the post-erosional area of the Petifkovice Member, the zone of
transient subsidence and the zone of minimum subsidence in
the east of the basin. The two areas of maximum coal-bearing

sedimentation during the deposition of the Petfkovice Member
are both located in the foredeep segment, where the
depocentre is located (Fig. 7). The third, the smallest of the
three, lies in a transitional zone, where the coal-bearing capac-
ity is at its minimum in the area of negligible subsidence. In the
north of the basin, where the paralic sedimentation took place
only slowly and diachronously, the coal-bearing capacity is also
close to zero.

The relative proximity of a sea and numerous marine incur-
sions into the basin are considered to have played an important
role in the distribution of the coal-bearing capacity of the
Petrkovice Member. The spatial variability of regions with
higher coal-bearing capacities may be partly attributed to the
synsedimentary erosion of coal seams by river channels (Filak,
2006). The analyses of younger sedimentary units are not yet
complete, but the preliminary results show that the pattern of
the coal-bearing capacity of the Petrkovice Member likely dif-
fers considerably from that of the younger members of the
Ostrava Formation. Although a diminishing effect of the change
in conditions at the marine/paralic sedimentary boundary can
be recognized during the formation of the Petfkovice Member,
newly incoming trends can also be seen. Based on models of
the coal-bearing capacity of the unit as well as on previously
published models of thickness development and sand content
of the unit (Hylova et al., 2013), the following conclusions can
be derived: (1) the coal-bearing sedimentation of the Petifkovice
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Member is closely related to the overall thickness of the unit and
to basin basement areas of greatest subsidence; (2) an in-
crease in the sand content led to the suppression of the cyclic
structure in the Petfkovice Member and, consequently, to a re-
duction in their coal-bearing capacities. A larger supply of
coarse-grained fluvial sediments was not favorable for the de-
velopment of peat swamps; (3) the N-S polarity prevailed over
the E-W polarity during the development of the coal-bearing ca-
pacity of the Pettkovice Member. Evidence for this statement is
the higher coal-bearing capacity area occuring only in the
south-western part of the basin. However, this is also affected
by the great variability in seam number and in their total thick-
ness. In the remaining parts of the basin the coal-bearing ca-
pacity shows very low values.

The coal-bearing capacity obviously depends on a number
of factors that created a suitable environment for coal-bearing
sedimentation in the basin and also affected the preservation
and subsequent transformation of the organic matter. As
emerges from our study, these factors include the subsidence
of the basin floor and the overall lithological evolution of the suc-
cession, as well as the cyclic development of the deposits.
These factors are mainly the results of the spatial development
of the palaeogeography of the basin. The authors consider they
have played the major role in the process of coal-bearing ca-
pacity formation. The models of sand content development
(Hylova et al., 2013) and of coal-bearing capacity show that the
environments suitable for the coal-bearing sedimentation are
characterized by a certain optimum sand content. Sand-rich or
even sand-dominated sediments are not favourable for the for-
mation of peat swamps, because a steady supply of clastic sed-
iments suppressed vegetation growth. As a result, coal-bearing
areas of the basin are generally the same areas where the best
cyclic structure of sediments can be observed. On the other
hand, not all fine-grained sediments or silts were favourable for
the development of coal-bearing sedimentation, because some
of them represent large seawater incursions to the peat
swamps. These relationships between prevailing sediment type
and coal-bearing capacity undoubtedly relate to the type of en-
vironment in which the coal-bearing sedimentation has the best
conditions for its origin and development. Fossil swamps of the
Pettkovice Member were mainly confined to the floodplain envi-
ronment of streams, but also to near-shore lakes in relative
proximity to the sea. Although our findings on the relationships
between coal-bearing sedimentation, sedimentary environment
and cyclicity in the basin may not have general applicability, the
model of depositional environments presented and their rela-
tionship to the coal-bearing sedimentation is very close to that
published by Havlena (1982), and also to the views presented
by Kedzior et al. (2007) and others.

CONCLUSIONS

Spatial development of the coal-bearing capacity illustrates
the lateral variability of depositional conditions of coal basins. In
combination with tracking the additional parameters, such as
overall thickness and sand-content, this may facilitate better
characterization and understanding of the variability of the sedi-
mentary environments in the basin.

From the viewpoint of the origin of the Petfkovice Member, it
can be stated that the coal-bearing sedimentation of this unit
was considerably influenced by the transition from shallow open
marine sedimentation of the Kyjovice Member (equivalents in
Polish part of the basin are the Malinowice and Zalas beds) to
paralic sedimentation of the Ostrava Formation (Paralic Series
in the Polish part of the basin). Coal-bearing sedimentation de-
veloped to a greater extent, at first, in the south of the basin (i.e.,
to the south in the Czech part). At this point, the north and north-
east parts of the basin remained under significant influence of
the marine incursions, where conditions for the development of
coal-bearing sedimentation were generally unfavourable and
time-limited. The places of the highest organic matter accumu-
lation in the Pettkovice Member were located mainly in the ar-
eas of maximum subsidence of the basin floor (foredeep seg-
ment), and partly in the transitional zone. In the zone of mini-
mum subsidence, organic matter accumulation occurred only
locally or was completely absent. The coal-bearing capacity of
the Petifkovice Member was, therefore, controlled by the basin
floor subsidence and partly also was influenced by fluctuations
in depositional conditions at the northern part of the basin,
which probably prevented more frequent marine incursions
than in the southern parts of the basin, thus allowing it to par-
tially increase the coal-bearing capacity in some areas.

The conditions described of the Pettkovice Member that in-
fluenced the coal-bearing capacity are the reason why this unit,
as far as the coal-bearing capacity is concerned, is largely differ-
ent from that of younger strata units in the paralic molasse of the
USB. Perhaps due to such conditions, the development of the
coal-bearing capacity of the Petfkovice Member may serve as an
interesting example of the development of coal-bearing sedi-
mentation in basins where transitional processes in sedimentary
evolution from marine to paralic environments took place.
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