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COAL CLASTS IN THE BOLSOVIAN (WESTPHALIAN C) SEQUENCE
OF THE KLADNO-RAKOVNIK CONTINENTAL BASIN (CZECH REPUBLIC):
IMPLICATIONS FOR THE TIMING OF MATURATION

Vilém DANEK', Jiti PESEK?, Pavla VALTEROVA’

Abstract. Angular coal clasts confined to coarse-grained feldspathic sandstone deposited in the Tuchlovice Mine pit in
the Kladno-Rakovnik basin were studied. These fragments of various orientation consisting of banded, dull and bright coal of
Bolsovian age (=Westphalian C) occur as an admixture being some tenths of a millimetre up to 40x30x20 mm large. The
clasts are coalified into high volatile bituminous coal showing an average reflectance corresponding to vitrinite (R, = 0.64%).
They reveal no signs of progressing diagenetic changes after their redeposition. Some clasts exhibit cracks filled with clay
minerals, which constitute common admixture in coal seams of this basin. Cracks do not extend into the adjacent sediment.
Their origin is connected with coalification processes in original coal seam, which occurred prior to erosion. The investiga-
tion of miospores showed that the coal clasts come from the eroded Lubna coal seams of Bolsovian age. Since the Radnice
Member is the oldest unit of the central and west Bohemian basins, the coalification of organic matter into high volatile bitu-
minous coal must have occurred within this member, i.e., during some hundred thousand years at a depth of only a few tens,
maximum first hundred metres. The achieved results argue for a high paleotemperature gradient, which must have existed
during the Carboniferous in the Bohemian Massif. Similar conditions are known, e.g., from South Wales basin in UK (Gayer
et al., 1996) and from the Upper Silesian basin (KoZusnikova et al., 1999).

Key words: coal clasts, time span of coalification, Bolsovian.

INTRODUCTION

Erosion of the upper Radnice coal (equivalent of the Main
Kladno coal) is known from the Radnice Member of Bolsovian
age (=Westphalian C) in several mines in the Radnice basin
(Feistmantel, 1869, Fig. 3d, p.73), from the Plzen basin (aban-
doned Tynec Mine and Obranct miru Mine) and from the
Kladno-Rakovnik basin (e.g., abandoned Max and Klement
Gottwald mines; Pesek, 1978 and Pesek et al., 1978). Intercon-
nection of erosional levels in entries of individual mines al-
lowed to trace a part of drainage pattern whose streams eroded

the corresponding coal seams. Pesek (1978) reported also finds
of coal clast in mines of the Plzen basin, which were not studied
in detail. Pasek (1984) described erosion of coals of the Nyrany
Member in the Antonin Uxa Mine at Vejprnice in the Plzen ba-
sin. This author found coal clasts which, according to micro-
paleontological studies of P. Valterova (in Pasek, 1984), belong
to the Westphalian D, thus indicating that they originated through
erosion of coal seam(s) of a unit of the same age and were depo-
sited in feldspathic sandstones of the Nyfany Member.
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INVESTIGATION OF COAL CLASTS

Macroscopic description

Coal clasts were found by the first author in the Tuchlovice
Mine pit in 1998 in a few fragments confined to whitish
coarse-grained feldspathic sandstones. All studied coal clasts
are angular, and form randomly oriented fragments of banded
coal showing no signs of any compaction after their deposition.
The approximate number of clasts exceeds 100. About 15
clasts are larger than 1 cm’. The largest clast is 40x30x20 mm
in size (Plate I, Phots. 1, 2, 17).

Clasts, coalified into high volatile bituminous coal with in-
tercalations of carbonaceous shale to claystone, are mostly
composed of dull banded coal and dull coal, to lesser extent
bright banded coal and rare bright coal. Vitrain bands are maxi-
mum 4 mm thick. Coal clasts composed completely of fusite
were not identified, although fusite is abundant in coal seams of
this locality. Fusite bands, however, are in general less stable
and once being exposed they easily weather and disintegrate in
to fine coal detritus. The clasts seem to have been transported
for only short distance. No preferred orientation was observed
in coal clasts (Plate I, Phot. 1). Some cracks in mostly banded
coal are filled with light clay minerals (Plate I, Phot. 3). Spudil
(in Zakova, 1968) identified dickite, jarosite and kaolinite.
Cracks must have been mineralized before coal seam erosion
because the mineralization or the cracks themselves do not ex-
tent into adjacent sediment.

Microscopic investigation

Applied methods

Micropetrographic studies were carried out at laboratories
of the Institute of Rock Structure and Mechanics. In order to
characterize and define coal samples, each coal clast and ran-
domly collected sample from a coal seam were crushed to
a grain size of 1 mm. Polished sections of each comparative
seam and about 15 coal clasts were prepared according to speci-
fications of the International Organization for Standardization.
Vitrinite reflectance was measured on polished sections using
a UMSP 30 Petro microscope-microphotometer Opton-Zeiss
under reflected light at a wave-length of A = 546 nm in oil im-
mersion n = 1.515. Total magnification was 750x. Fluorescent
analysis was executed on the same equipment using a halogen
discharge lamp, dry objective and a F109 filter set. In order to
correlate the results of vitrinite reflectance and maceral analysis,
the image analysis Lucia in 4.22 jointing Nikon Eclipse MR600
microscope with black and white digital camera DVC-1300
model and scanning microscope Mérzhiser EK were used.
Measurements were done under reflected light at the same
wave-lenght and same oil immersion as mentioned above. Total
magnification was 40—1000x. The random vitrinite reflectance
was measured using an automated and semi-automated system
(vitrinite modulus software). The software is based on the mea-
surement of digitalized reflection of a light beam, which, using
standardization, allows to obtain very accurate results. Maceral

analysis was undertaken using the point counting method on an
Opton-Zeiss microscope and a maceral modulus system of
image analysis. The values obtained by both systems were ave-
raged using weighted mean, and correlated.

Petrographic characteristics of coal clasts

Trimacerite with transition into clarite to clarodurite with
vitrinite bands prevail in all studied clasts (Table 1, samples
A+B; Plate II, Phot. 4). Minor is vitrinite whereas fusinite and
vitrinertite are rare. Vitrinite occurs in form of colotelinite
(Plate II, Phot. 5), whereas telinite with fairly preserved or
partly gelified cellular structure are rare. Pure clarite was iden-
tified only occasionally. It always contains small admixture of
inertodetrinite or micrinite. Liptinite is represented by ran-
domly distributed but locally concentrated miospores (Plate 1,

Table 1

Maceral analysis [in vol. %] of coal clasts (A+B), upper Radnice
(Main Kladno) coal seam (C), lower Lubna (Dolin) coal seam (D+E)

Sample A+B C D E

Telinite <1 <1 0 1

Colotelinite 16 38

Vitrodetrinite 9 9

Colodetrinite 18 19

Corpogelinite 2 6

Gelinite <1 <1

Vitrinite 43 72

Sporinite 25 6

Cutinite <1

Resinite <1

Suberinite

Fluorinite

Bituminite

Exsudatinite

Alginite

Liptodetrinite

Liptinite

Fusinite

Semifusinite

Macrinite

Micrinite

Sclerotinite

Inertodetrinite

Inertinite

Clay-sandy impurity
FCSZ

Carbominerite
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Phot. 16) simultaneously accompanied by an increase in lipto-
detrinite (Plate II, Phot. 6). Large amounts of megaspores are
sporadic (Plate II, Phot. 7). Minor resinite and exsudatinite
occur in addition to sporinite. Transition phases of duroclarite
contain various proportions of miospores and megaspores with
higher concentrations of inert macerals, particularly those of
fusinite, micrinite, semifusinite and sclerotinite. The major
component of the studied clasts is represented by a group of
vitrinite* macerals. Telinite occur only in transition into colote-
linite, which is the major constituent of vitrinite. Colodetrinite
and vitrodetrinite are major constituents of trimacerite in which
they form thin bands or separate tiny bodies. Fusinite is least re-
sistant against mechanical weathering. It often disintegrates
into smaller fractions during the transport (Plate II, Phot. 9).
Some microscopic pores (Plate 111, Phot. 10) about 2—10 pm
large and in a number of 50 to 1000 pores per sq. mm are deve-
loped in some macerals, particularly those of trimacerite. A num-
ber of microtextures were identified showing obvious signs of
weathering. Macerals of vitrinite group were found to be most
sensitive to weathering processes. Bands of colodetritinite are
usually disturbed by cracks parallel to contact planes but short
perpendicular contraction microcracks were also observed.
Colotelinite, which suffered from weathering shows, reduced
reflectance in marginal parts (as much as down to R, = 0.46%)
and also exhibits fine network of microcracks accompanying
structural destruction and microbends (Plate II, Phot. 5). Weat-
hered sporinite shows lesser optical definition in marginal parts
and increased porosity (Plate I1I, Phot. 11). Fluorescent activity
is also reduced relative to coal samples collected from the nearest
coal seam. Transitions of fluorescent colours from light yellow
into yellow-brown with darker margins can be seen in studied
samples. Macerals of colodetritinite and corpogelinite (Plate
111, Phot. 15) were found to be mineralized with clay minerals.
Weathering of gelinite results in variation in reflectance values.
Inertinite is relatively stable. Signs of strong weathering were
observed only on macrinite.

Coal clasts built of sediments of transition series coal-
-claystone are rare. Among them, relatively most abundant are
claystones with tiny bands of colotelinite with an admixture of
detrital mica, carbonate and pyrite (Plate III, Phot. 12). Vitro-
detrinite together with inertodetrinite, which constituted an ad-
mixture in clayey matrix, are very accessoric. Very rare isolated
miospores and migrating exsudatinite were also identified in
the clayey matrix.

Petrographic character of the Tuchlovice Mine coals

Samples of coal from the upper Radnice (Main Kladno)
coal seam (C) and the lower Lubna (Dolin coal seam D+E)
were studied for comparison. The micropetrographic character
of the above-mentioned coal seams was found very similar, and
no marked differences in their structure were identified to pro-
vide evidence of consanguinity of individual clasts to certain
coal. All lithotypes identified in coal clasts are common con-
stituents of all coal seams at this locality.

Bituminous coal exhibits characteristic banding. Coal seams
are composed mostly of dull banded coal, which prevails over
bright banded coal. Pure dull coal is minor. Fusinite forms tiny

lenses or even continual layers. The occurrence of clay minerals
is a characteristic feature of the local coal. Clay minerals fill
contraction cracks. Similar fillings were also reported from the
studied clasts. Dirty coal was occasionally found to occur in
these coal seams. Detailed macro- and micropetrographic stu-
dies of coal from the former Nosek (Tuchlovice Mine) were
carried out by Zakova (1974).

Correlation between petrographic character and structure
of the Tuchlovice Mine coals and coal clasts found in the
Tuchlovice Mine pit

Relative proportions of macerals in coal seams of the
Tuchlovice Mine correspond to mean values reported earlier
from this locality. Maceral analysis of coal clasts revealed en-
hanced content of liptinite macerals (Plate II, Phots. 4, 6) which
can be explained by higher resistance of these constituents to
weathering (Fig. 1).

Micropetrographic studies revealed only two features, which
may indicate or support close relation of clasts to individual coals:

— occurrence of microscopic pores in trimacerite layers of
the lower Lubna (Dolin) coal seam (Plate 111, Phot. 13), similar

Fig. 1. Reflectograms showing the reflectance scatter in vitrinite
of coal clasts (A+B), upper Radnice (Main Kladno) coal seam (C),
lower Lubna (Dolin) coal seam (D+E)

* The ICCP System (1998) was used for description and classification of macerals of vitrinite group.




Vilém Danék, Jifi PeSek, Pavla Valterova

Table 2 Table 3

Random reflectance of vitrinite (R,) and sulphur dry (S%) of coal List of miospores O'f the Radnice and Lubni group of coals
clasts (A+B), upper Radnice (Main Kladno) coal seam (C), in the Kladno coalfield
lower Lubna (Dolin) coal seam (D+E)

Lubna group of | List of miospores of the Radnice and
R gd coals Lubna group of coals
"

[%o] [%0]
0.65 0.07
0.64 0.07

+ present

* constant, but rare findings
M common/abundant findings
# dominant form (up to 95%)

0.62 0.03

(Kladno) coal
lower Lubna coal
upper Lubna coal

0.62 0.04

lower Radnice coal
upper Radnice
middle Lubna coal

0.60 0.03

+

Sporonites unionus

*
* |+
*

Leiotrioletes

*
*
*
*

Calamospora

*
*
*
*

Granulatisporites

to those identified in coal clasts (Plate II1, Phot. 10); such pores
were not found in other coals;

— trimacerite was found to be the major microlithotype in
the studied clasts (Plate II, Phots. 4, 6); its microstructure mar-
kedly resembles that one found in samples from the lower
Lubna (Dolin) coal seam (Plate III, Phot. 14); however, other
microlithotypes occurring together with trimacerite in coal
clasts show to certain extent similar features.

Cyclogranisporites aureus

Punctatisporites

Lophotriletes

Planisporites kosankei

Apiculatisporis

Acanthotriletes

Raistrickia

Verrucosisporites

Microreticulatisporites
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Comparison between vitrinite reflectance of coals of the
Tuchlovice Mine and coal clasts found in the pit of this mine

The reflectance of vitrinite (Table 2) and maceral com-
position (Table 1) were measured and established in about
20 selected clasts including the determination of average
reflectance of vitrinite in a colotelinite maceral (R, = 0.64%).
The reflectance of vitrinite in coal of the upper Radnice (Main
Kladno) and the lower Lubna (Dolin) coal seams was also
measured. The mean reflectance of vitrinite measured on coal
clasts is slightly higher than that of vitrinite of coal seams
(R, =0.60-0.64%), but still within the standard deviation. Our
values, however, differ from data reported from the South
Wales and Upper Silesian basins. Coal clasts of these basins
show slightly lower vitrinite reflectance than that measured in
neighbouring coal seams (cf- Gayer, Pesek, 1992; Gayer ef al.
1996; KoZusnikova et al., 1999). The presently measured
reflectance of vitrinite in coal clasts from the Kladno—Ra-
kovnik basin shows greater scattering of values relative to
those in coal seams (Fig. 1). This is attributed to the weathering
of clasts and to variation in several different lithotypes occur-
ring in one sample.

Knoxisporites polygonalis

>
>

Lycospora

o o o o R B e e R o o B
P e O O o E o E o E N o i B

*

Cirratriradites saturni

>
>
>
>
>
>

Laevigatosporites (not L. minimus)

Latosporites latus

Endosporites (not E. formosus)

Alatisporites

Florinites

Reinschospora

Anapiculatisporites spinosus

Pustulatisporites pustulatus

Convolutispora

Dictyotriletes densoreticulatus

ol S R R R o o o R

Dictyotriletes bireticulatus

Reticulatisporites castaneaeformis

Savitrisporites (inclusive of transition forms)

Simozonotriletes

Ahrensisporites minutus

Ahrensisporites querickei

o O o o o o B B e o o o o R N s

Densosporites

+*

Cristatisporites indignabundus, saarensis

Westphalensisporites

Reticulatasporites
Palynological studies Vestispora cancellata

Vestispora costata

Proportion of miospores in coal seams of the Radnice Cyclogranisporites orbicularis

Member in the Tuchlovice Mine and its neighbourhood
Five palynozones, corresponding to major groups of seams
and occurring in the Kladno—Rakovnik basin, were distin-
guished on so far executed studies of miospores in the Radnice
Member of the central Bohemian Carboniferous. The two first
zones belong to the lower Radnice and upper Radnice (Main
Kladno) coal seams. The remaining three zones include coal

Laevigatosporites minimus

Dictyotriletes cingulatus

genus Triquitrites of many species

Punctatosporites

Torispora

Speciososporites

Microreticulatisporites nobilis




List of the most important miospores of the Radnice and Lubna group of coals in the Kladno coalfield

Table 4

Valterova (1974)
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seams of the group of lower Lubné coal seams (particularly the
so-called Dolin coal seam), and then the middle and upper
Lubna coal seams.

Spore assemblages of the Radnice group of coal seams
(Table 3) are characteristic of total prevalence of trilete types,
which are very much alike. Percentage proportion of Lyco-
spora, Cristatisporites, Densosporites and Laevigatosporites,
accompanied by Bolsovian spore elements, is important for
distinguishing individual coals of the Radnice group of coal
seams, specifically the lower Radnice seam from the upper
Radnice coal seam. Large accumulation of the spore genus
Cristatisporites (C. indignabundus, C. saarensis) is characte-
ristic of the upper Radnice coal seam. The Densosporites genus
is rare, whereas abundant are Lycospora and Laevigatosporites
(medium to large forms), the latter two are of no stratigraphic
significance. The genera Cristatisporites and Densosporites
have not yet been found in the lower Radnice coal seam.

The Lubna group of coal seams contains common spore
elements of Bolsovian age. However, the established paly-
nozones exhibit specific character. The lowest zone, which
represents group of the lower Lubna coal seams, is characteristic
of striking to prevalent proportion of spores Densosporites
constituting as much as 95% of all miospores.

The palynozone of the middle group of the Lubna coal seams
contains mostly inexpressive spore assemblages of the Bol-
sovian. New elements representing young vegetation mostly
confined to the Westphalian D (i.e., the Nyfany Member),
started to appear, although they are rare. They include miospores
of the Cyclogranisporites orbicularis, Laevigatosporites mini-
mus, and Westphalensisporites sp. and the Torispora genus.

Completely specific assemblages, occurring in the group of
the upper Lubna coal seams, represent the third uppermost
miospore zone of the group. This zone is not only characteristic
of Bolsovian elements but it also contains numerous tiny

monolete forms of Punctatosporites, Laevigatosporites, and
Torispora (in some cases dominating) which are important for
the youngest interval of Bolsovian sedimentation and for the
Westphalian D.

Correlation between miospore compositions of the Tuch-
lovice Mine coal seams and coal clasts found in pit of this
mine

Altogether four samples of coal clasts were analysed paly-
nologically. Three of them come from a sample depicted on
Plate I, Phot. 1 (for location of sample no. 1 see Phots. 1, 2),
samples nos 2 and 3 come from its reverse side. The fourth
sample is a mixture of coal fragments hand picked from
feldspathic sandstones found in the local pit. Palynological
analysis of the sample no. 1 shows that the studied coal clast co-
mes from the upper Radnice Member, most likely from a pa-
lynological zone of the group of the lower Lubna coal seams
(Table 4). It is characteristic of the dominant spore genus
Densosporites, without younger spore elements (e.g., the
Westphalensisporites, Torisporites genera), and small mo-
nolete forms of the Laevigatosporites, Punctatosporites genera
and others, which also occur in the Late Bolsovian in which the
Densosporites genus is very rare. Single finds of Densosporites
are also known from the Radnice group of coals. Similar
palynological spectrum was also identified in sample no. 2, but
itis qualitatively less varied. Sample no. 3 provided only single
fragment of Laevigatosporites desmoinesensis. Sample no. 4
showed no conspicuous palynological spectrum. Only single
finds of stratigraphically not important taxa were recorded.
Slightly more abundant is the Lycospora genus. Only single
problematic occurrence of Densosporites was identified. Howe-
ver, this character of palynological spectrum does not allow
more precise stratigraphic identification. Such a spectrum oc-
curs in the entire profile of Carboniferous sediments.

DISCUSSION AND RESULTS

The discovery of coal clasts is essential as they have not been
studied in detail in the Radnice Member of the central Bohemian
Late Palaeozoic basins, and particularly important because the
Radnice Member is their basal, thus the oldest unit (Table 5).
Since the nearest coal seams older than the Bolsovian in the
Bohemian Massif are known from the Intra Sudetic basin (Late
Namurian to Langsettian) which is about 150 km away from the
site of their find, their origin in the above-mentioned basin can be
excluded which is also supported by angular shape of the clasts
(Plate I, Phot. 1). The results of micropetrographic studies,
maceral composition, microstructure and reflectance of vitrinite
showed that coal clasts of the Tuchlovice Mine pit and coals of
the Tuchlovice Mine exhibit similar features. The length of
transport and rate of sedimentation are thought to have been
short assuming from weak manifestations of weathering and
erosion. Only the origin of contraction cracks in vitrinite layers,
secondary microporosity in detrital parts, slight dispersion of
reflectance and negligible changes in fluorescent colours in
sporinite can be observed. Alginite retained its original fluores-
cent properties. Plastic deformation of macerals described by
KoZusnikova et al. (1999) in coal clasts of the Upper Silesian
basin have not been found in the studied region. Secondary

mineralization of organic matter is very weak but slightly in-
creases mostly in trimacerals exhibiting in places increased
microporosity.

Compactness of clasts had been completed already in the
coal seam, which was later eroded and did not continue after
their redeposition. This is supported by both the shape and va-
rious orientation of the banding in single clasts. Various orien-
tation of coal clasts, into which the megaspores were embos-
sed, also argues for completed process of consolidation in
original coal seam.

Similarly, the palynological studies show that the studied
clasts are likely to come from the lower Lubna coal seam of the
Radnice Member (Table 5). Consequently, the clasts can be
considered redeposited relics of coal seams which formed prior
to the erosion’. All studied clasts exhibit preserved original
signs of seam lithotypes (banding, maceral structure, microlit-
hotype texture) which indicates that they could have originated
only within a coal seam, not as isolated fragments of organic
matter which are common in sediments of this locality.

As the Radnice Member of Bolsovian age represents the
oldest unit in the central and western Bohemian basins, the
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Stratigraphy of the Kladno—Rakovnik basin

Formation Group of

Kounov

Malesice

Stephanian Jelenice Meélnik

Barruellian

Nevfen
Chotikov
Nytany
Touskov

Cantabrian

Kladno
Westphali .
estphaian Bolsovian

Radnice* Radnice

Plzen**

break in deposition
* thickness of Radnice Member in the Kladno—Rakovnik basin up to 260 m
** not developed in the Kladno—Rakovnik basin

coalification of organic matter into highly volatile bituminous
coal must have occurred during the Bolsovian, i.e., during
some hundred thousand years at the latest, and at a maximum
depth of a few hundred metres below the surface. This finding
supports the idea, already reported by Havlena (1963) and
manifested by discovery of clastic dikes in coal seams of the
Radnice Member in the Plzen basin (Pesek, 1978), about very
fast coalification of organic matter in the Kladno—Rakovnik
basin and its transfer into a seam of bituminous coal during the
geological stage. This process can only be explained by ex-
tremely high values of temperature gradient in the Carbonifer-
ous of the Bohemian Massif®. The fast warming-through of the

organic matter may be connected with the occurrence of nu-
merous late Variscan plutons in the basement of the Klad-
no—Rakovnik basin.

High values of temperature gradient (7-8°C/100 m) were
also reported from several boreholes in the Rhine Valley
(Teichmiiller, 1979). The predominant role of temperature for
coalification can be best studied in young basins where the
thermal history and the present heat flow are well known. Ac-
cording to Barker (1979), young sediments of the Colorado
Delta are in the process of being coalified in the Cerro Prieto
field of Baja California (Mexico). The area belongs to a rift sys-
tem with high geothermal gradients (up to 160°C/km) caused
by magmatic intrusions less than 6 Ma in age. The humi-
nite/vitrinite reflectance increases from 0.12% R, (peat stage)
at 240 m depth to 4.1% R, (anthracite) at 1,700 m. Thus, the
coalification gradient is equal to 0.29% R,/100 m.

Any considerable influence of tectonics on coalification of
organic matter can be explicitly excluded in the central Bohe-
mian basins. Coal seams are subhorizontally deposited and
only locally disturbed by more significant faulting mostly of
normal fault character. The legitimacy of the above-mentioned
ideas about very fast process of coalification of organic matter
is in the Bohemian Massif also supported by finds of coal clasts
in psammites of the Saddle Member (Middle Namurian) re-
ported by KoZusnikova et al. (1999) from the Czech part of the
Upper Silesian basin. Some tens of clasts identified in the Sad-
dle Member come mostly from eroded coal seams of the
Ostrava Formation (Early Namurian), and in one case even
from the Saddle Member of Middle Namurian age. Finds of nu-
merous coal clast of mostly Bolsovian and/or Westphalian D
age in sediments of the same age are also known from other
basins (e.g., from South Wales basin, Gayer, Pesek, 1992;
Gayer et al., 1996). Van Krevelen and Schuyner (1957) and
Teichmiiller (1958) also brought evidence, derived from the
course of isovoles in the folded Sonneschein coal seam of the
Bochum syncline in Ruhr region, that coalification into bitumi-
nous coal occurred in relatively short time interval already be-
fore the Asturian phase of Variscan folding.

CONCLUSIONS

Finds of coal clasts in basal unit of the Kladno—Rakovnik
basin, i.e., in the Radnice Member of Bolsovian age formed of
angular fragments of banded coal with no differences in dia-
genesis when compared with kaolinized feldspathic sandstone
in which they occur, together with earlier known clastic dikes
found in a unit of the same age of some central and western Bo-
hemian basins, argue for very fast coalification of organic mat-
ter and its transfer into high volatile bituminous coal. The
coalification of organic matter must have occurred at relatively
shallow depth (tens, maximum the first hundreds of metres). As
the coalification of organic matter into subbituminous coal de-
serves a temperature of minimum 85-130°C (Taylor et al.,
1998), the above-mentioned discovery argues for high tempera-

ture gradient during Carboniferous in the Bohemian Massif.
The temperature is the major factor influencing the rank of coal,
playing the most important role in the process of coalification. It
can be concluded for sure that the process of formation of coal
seams was relatively fast during geological times.
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* With respect to these facts we inquired the managing geologist of the Tuchlovice Mine Mr. P. Ulrych who provided an information that underground

workings were driven only in the Radnice Member in the last few years.

® Even if we admit that the coal clasts come from the succeeding unit, i.e. from the Nyfany Mamber deposited after a hiatus in the Westphalian D, then
this discovery would be another evidence of very fast coaliffication of Carboniferous organic matter in the Bohemian Massif.
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All digital photomicrographs were taken on polished sections under reflected light

at a wavelenght of A = 546 mm in oil immersion n = 1.515 by V. Danék.
Magnification 40—-1000 x.
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PLATE I

Coal clasts in the kaolinized feldspathic sandstone. Vertical dimension corresponds to 60 mm.

A drawing of kaolinized feldspathic sandstone with coal clasts showing the similar part as depicted on Fig.1 but with
details of banding and cracking of clasts which are not seen on the photograph (drawn by B. Vales).

Detail of a crack in coal clast (V vitrinite band) mineralized by white clay (X). Vertical dimension corresponds to
10 mm.

Durite part of a coal clast containing megasporinite (M), inertodetrinite (ID), body and bands of fusinite (F) and
miosporinite (MS).

Microcrack (MC) filled with clay mineral penetrating a banded coal clast.
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PLATE II

Colotelinite (T) indicates the original woody cellular structure, and collodetritinite (D) filling of the groundmass
formed by sporinite, liptodetritinite (L) and inertodetrinite (bright).

Colotelinite showing weathered marginal part of a coal clasts; the degree of weathering increases from the right to the
left; right part exhibits cellular structure (C).

Colotelinite (T) indicates the original woody cellular structure, and colodetrinite (D) fills gaps as groundmass for
sporinite, liptodetrinite (dark) and inertodetrinite (bright).

Megasporinite (M) in durite band of a coal clast. A system of pores (P) is developed in sporinite-rich band (S).
Isolated coal clasts in clayey matrix (CM) of a sandstone.

Fusinite (F, bright, left part) forms marginal part of a coal clast, trimacerite (right part) with colotelinite (T, dark).
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PLATE III

Broad network of pores (P) in trimacerite. Vertical dimension is equal to 0.5 mm.
Porous megasporinite (MS) with partly weathered margins in trimacerite (TM).

Carbonaceous shale (CC) (dark) clast contains fusinite (F), micrinite and collotelinite (T) (dark) in clayey matrix (CM)
(bright) of a feldspathic sandstone.

Broad network of pores (P) in trimacerite of the lower Lubna coal seam. Vertical dimension is equal to 0.5 mm.

Trimacerite grain with fusinite (F) from the lower Lubna coal seam showing similar structure as trimacerite
microlithotypes of coal clasts.

Detail of a clast picked up from clay matrix of a sandstone. Colotelinite (T) is penetrated by microcracks.
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