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LITHOLOGICAL ASSOCIATIONS IN THE CARBONIFEROUS IN POLAND

Carboniferous rocks are widely distributed in Poland.
They crop out in small areas in the Sudety Mts (1, 3, 8, 9,
14, 16, 28, 37, 38, 39, 41, 45), Upper Silesia and vicinities
of Cracow (10, 11, 23—25, 32, 34, 35, 40) and Goéry Swigto-
krzyskie Mts (43, 44), being evidenced elsewhere by bore-
holes only. The beginnings of studies on the Carboniferous
were connected with coal mining and they may be dated
at first decades of the XIX c. in the Upper and Lower
Silesian -Coal Basins, where they covered coal-bearing
sequences. That is why strata without coals have been
identified as the Carboniferous relatively early at the
western margin of the Upper Silesian Coal Basin (Culm
at Toszek) and the eastern Sudety Mts. In turn, the hypo-
thesis of Lower Carboniferous age of limitestones from
the vicinities of Debnik near Cracow, put forward by
J. Pusch, used to be questioned on account of large distances
between that *’Carboniferous Limestone island” and similar
strata in Belgium or Russia, untill it has been proven
correct by L. Zejszner in 1850. Lower Carboniferous
rocks in the Gory Swigtokrzyskie Mts, discovered in
1916 by J. Czarnocki, appeared to be represented by
claystones, sometimes with cherts, different from coeval
rocks known from the Upper Silesia and adjoining areas.
Drillings made in the Polish Lowlands and Carpathian
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Foredeep showed that the Carboniferous is much wider
distributed than hitherto assumed, being represented in
some areas by strata similarly developed as those known
from outcrops and different elsewhere (2, 4—7, 12, 15,
18 —-22, 26, 27, 33, 36, 46—48). The recent stratigraphic
studies in the Sudety Mts showed Carboniferous age of
some rocks formerly assigned to the Lower Paleozoic.

The available data make it possible to recognize several
lithofacies groups of Carboniferous rocks in Poland,
formed under similar sedimentary conditions but different

~ tectonic setting. Such natural rock assemblages are termed

as lithological associations, corresponding to formations
as interpreted by Soviet and some other authors. Forma-
tions, originally used as lithological units of stratigraphic
value, lost with time this meaning at the advantage of
a genetic one. In the studies on the Carboniferous, there
were traditionally differentiated Carboniferous Limestone,
Culm and coal-bearing (Coal Measures) formations. The
first two of these were treated as synonyms of the Lower
Carboniferous, and the third (Coal Measures) as synonym
of the Upper Carboniferous in western Europe. Because
of differences in sedimentary conditions and imprecise
definitions, the concepts are nowadays treated as historical
and their interpretation may greatly differ from the original.



The Culm, in the meaning accepted by Murchinson and
Sedgwick in the first half of the XIX c., was to comprise
a complex of shales (claystones and siltstones) and sand-
stones with thin intercalations of limestones as well as
coals. Nowadays such rocks used to be treated as belong-
ing to coal-bearing association (formation) and the name
Culm is given for both flysch and molasse Carboniferous
rocks without coal layers, e.g.- the Culm in the Hartz
Mts, eastern Sudetes and Watbrzych Basin. The term
Carboniferous Limestone is also imprecise.

The developments in studies on the Carboniferous
make it desirable to differentiate some new rock sequences,
for which the term assocoation is used here*. This term
is used for a sequence of rocks formed under similar sedi-
mentary conditions, responsible for origin of specific
rock types or at least one of their components. In diffe-
rentiating coal-bearing association, the major criterion
is the presence of coals or even conditions favourable for
their origin whereas thickness of individual coal layers
and facies features of coal-bearing strata are neglected.
The latter are treated as the basis for differentiation of
lower rank units, i.e. subassociations.

The criteria for differentiation of associations (forma-
tions) accepted in geological literature are still ununiform.
Some authors prefer wide interpretation of the range of
associations (formations) whereas others are trying to
establish highly detailed subdivision, giving very narrow
interpretation of the associations (formations) as homo-
geneous lithological beds. Names given for these units
sometimes comprise only lithological terms varying in
accuracy or both lithological notations and more or less
precise references to the inferred sedimentary environ-
ment of a given unit. In studies on sedimentary cover in
the Russian Platform (17), six formations were differentiated
in the infill of the Pripets’-Donets aulacogen and five —
for rocks present in the remaining areas.

The subdivision accepted in this paper is based on
lithological composition of rocks whereas sedimentary
conditions are treated as depending on interpretation
and, therefore, derivative in relation to a given associa-
tion. The subdivision of sedimentary complexes is generally
consistent with proposition given by R. Gradzinski et al.
(13), with some modifications. The following associations
of sedimentary rocks are differentiated in the Carbonifer-
ous of Poland: clay-marly, flysch, olistostrome, restricted
clay, clay, greywacke-clay, limestone, evaporatic (salt),
red beds, coal-bearing and alithic (aluminium-rich). The
recorded igneous rocks are assigned to two associations:
intrusive and volcanic rocks.

The paper presents material for discussions connected
with further works carried out within the frame of the
IGCP Project no. 166 on strata of coal-bearing associa-
tions (formations). Using the available data for the area
of Poland, there are outlined interrelations of coal-bearing
associations and the coeval ones and changes in the vertical.

The data concerning lithology of Carboniferous rocks
in Poland were presented in several unpublished and
published reports. The former mainly concern areas
where Carboniferous rocks have been found by recent
drilling works (Pomerania, Lublin region, Silesian Low-
land, Wielkopolska region and Carpathian foreland).
Figures 1 and 2 show extent of the Carboniferous after

* The term formation is widely used in Polish geological
literature. However, it is applied here in original lithostratigraphic
sense because of introduction of formal lithostratigraphic sub-
division. Such terminological approach is in consistence with
R. Gradzinski et al. (13).

the recently compiled geological map of the Carboniferous
in Poland and adjoining countries (Z. Dembowski and
W. Pozaryski, eds., Geological Institute, in press), with
some modifications.

A REVIEW OF ASSOCIATIONS

In. Poland, Carboniferous rocks are widely distributed,
except for NE part of the country (Fig. 1). Their knowledge
is varying, depending on complications of structure in
a given region (e.g. in the Sudety Mts) or difficulties in
reaching Carboniferous rocks by drillings in areas where
they occur beneath very thick cover of younger ones
(a belt from Szczecin through Poznan to £.6dz). The rocks
were assigned to a numb§r of lithologicall associations, .
the share of which is varying from one rock sequence to
another.

Clay-marly association belongs to the less known.
It comprises clay Tournaisian rocks known from the Géry
Bardzkie Mts in the Sudetes. The rocks, relatively thin
(not much over 100 m thick), are represented by claystones
and, sometimes, marls and limestones, related to the last
stage of Late Devonian deep-water sedimentation. Howe-
ver, tectonic complications displayed by the rocks preclude
their unequivocal interpretation. In the Sudety Mts, some
metamorphic rocks are assigned to the Dinantian. Of
these, phyllites with lydites from Niemcza (10) may belong
to the clay-marly association or a transitional to the chert-
-limestone one. The presence of the clay-marly association
may be expected in the Gory Kaczawskie Mts and at
northern margin of the Fore-Sudetic Block, where siliceous
claystones of the Upper Devonian age has been found.
Younger rock associations are dated at upper Visean on
the basis of paleontological premises in these areas.

The Upper Devonian-Lower Carboniferous (Upper
Frasnian-Lower Visean) age of rocks of the clay-marly
association (Ponikiev Beds) has been proven in the Jesenik
area, Eastern Sudetes (40).

Flysch and olistostrome associations are treated -as
a unity as they are interrelated and difficult to separate
in highly disturbed sequences or on the basis of borehole
data. The associations were recognized in the Sudety Mts
and their foreland. Very thick conglomerate beds of the
Gory Kaczawskie Mts and Swiebodzice Depression may
represent the olistostrome association. Similar nature
is inferred by some authors (41) in the case of ’’Silurian-
-Devonian shaly, series” of the Gory Bardzkie Mts. This
point of view is, however, seriously questioned (30, 31).
Taking into account advanced development of the flysch
association in the Gory Bardzkie Mts, where olistoliths
are fairly common, Silurian and Devonian rocks and
conglomerates built of Sowie Gory Mts gneisses may
be also assumed to be allochtoneous in character. Flysch
rocks are here several hundred meters thick.

Outside the Gory Bardzkie Mts, the olistostrome
association was found in the Goéry Kaczawskie Mts by
M. Chorowska (8, 9). There, rocks of that and the flysch
association are dated at upper Dinantian. In the Eastern
Sudetes, the range of the flysch association comprises
the whole Dinantian and beginning of its sedimentation
is dated at the Late Devonian (45). The Culm complex
is some thousand meters thick in the latter area. It is
built of a number of lithological complexes which may
be treated as separate formations. Despite of marked
differences in lithology, the whole complex displays clearly
flysch character of rocks, including typical flysch sequences
and numerous sedimentary structures. The Culm rocks
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Rve. 1. Rozmieszczenie' asocjacji dinantu.

1 — maksymalny pierwotny zasigg utworéw dinantu, 2 — wspot-
czesny zasigg osadow dinantu, 3 — granice obszaréw o niepel-
nym profilu z podanym indeksem stratygraficznym luk straty-
graficznych, 4 — granice asocjacji litologicznych; asocjacje: 5 —
ilasto-marglowa, 6a — fliszowa, 6b — olistostromowa, 7 — ila-
sta, przechodzaca w gorze we fliszowa, 8 — ilowa i ilastoszaro-
gtazowa, 9 — wapienna, 10 — wapienna w stropie zastapiona
weglonosna, 11 — subasocjacja wapieni oolitowych, 12 — aso-
cjacja solna ewaporatowa, 13 — asocjacja piaskowcow kwarco-
wych, 14 — asocjacja weglonosna: a — bezwapienna terygenicz-
na subasocjacja, b — wapienna subasocjacja, 15 — asocjacja ali-
towa, 16 — asocjacja skal czerwonych, 17 — asocjacja wulka-
niczna: a — porfirowa, b — diabazowa.

Fig. 1. Distribution of Dinantian associations.

1 — maximum original extent of Dinantian rocks, 2 — present
extent of Dinantian rocks, 3 — boundaries of areas with incom-
plete section. and index of stratigraphic gaps, 4 — boundaries of
lithological associations; associations: 5 — clay-marly, 6a — flysch,
6b — olistostrome, 7 — clay, passing upwards into the flysch,
8 — clay and clay-greywacke, 9 — limestone, 10 — limestone,
replaced by the coal-bearing at the top, 11 — oolitic limestone
subassociation, 12 — salt evaporatic subassociation, 13 — quartz
sandstone association, 14 — coal-bearing association: a — non-
-calcareous terrigenous subassociation, b — calcareous subassocia-
tion, 15 — alithic association, 16 — red bed association, 17 —
volcanic association: a — porphyry, b — diabase.

of the Eastern Sudetes are represented by alternating
claystone-siltstone layers and greywacke sandstone inter-
calations and conglomeratic horizons. Sandstones often
show various types of graded bedding as well as plant
remains, locally abundant and clearly allochtoneous in
character. The analysis of directions of transport of clastic
material showed both transport along the axis ofsedimen-
tary basin (S—N) and, on much smaller scale, from the
west to east (45). Similar rocks were encountered by drill-
ings north of the Moravo-Silesian Zone. Carboniferous
rocks found there in numerous drillings show similar
sedimentary features as well as alternations of claystone-
-siltstone packets and greywackes or, sometimes, conglo-
meratic sandstones with pebbly mudstone intercalations.
Sandstones are usually represented by lithic wackes, some-
times with graded bedding. Rocks of the flysch associa-
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Ryc. 2. Rozmieszczenie asocjacji silezu.

1 — wspolczesne rozprzestrzenienie osadow silezu, 2 — zasigg
wystepowania asocjacji skal czerwonych czerwonego spagowca,
mogacych naleze¢ do wyzszego silezu, 3 — rozprzestrzenienie po-
kryw piaskowcow kwarcowych asocjacji skal czerwonych nad
sfaldowanymi utworami karbonu, 4 — asocjacja fliszowa, 5 —
asocjacja ilasto-szarogtazowa, 6 — asocjacja weglonosna: a —
subasocjacja bezwapienna terygeniczna, b — subasocjacja wapien-
na, 7 — asocjacja skat czerwonych, 8 — asocjacja skat intruzyw-
nych, 9 — asocjacja skat wulkanicznych, 10 — linia wyznaczajaca
przebieg strefy Teisseyre’a-Tornquista, 11 — strefa glebokiego
roztamu Pilicy. :

Fig. 2. Distribution of Silesian associations.

1 — present extent of Silesian rocks, 2 — extent of Rotliegendes
rocks of red bed association which may belong to upper Silesian,
3 — extent of covers of quartz sandstones of red bed associations
resting on folded Carboniferous, 4 — flysch association, 5 —
clay-greywacke association, 6 — coal-bearing association: a—
non-calcareous terrigenous subassociation, b — calcareous sub-
association, 7 — red bed association, 8 — association of intrusive
rocks, 9 — association of volcanic rocks, 10 — line showing the
course of Teisseyre-Tornquist zone, 11 — Pilica depp fracture
zone.

tion from area NE of the Sudety Mts are dated at the
Upper Dinantian and Lower Silesian (fig. 3). I assume
that the extent of that association was migrating in. time
outside the Variscan geosyncline.

Rocks similar in lithology were also found NE of the
above area, beyond the extent of the flysch association.
Borehole data are still poor but they show presence of
clay sediments, presumably quite thin and assignable to
the restricted clay association, representative of deep-
-water zone, beyond the reach of coarse clastic admixture.
Similar clay sediments with greywacke sandstone intercala-
tions were found in drillings in northern foreland of the
Gory Swigtokrzyskie Mts and assigned to the clay-grey-
wacke association. The latter differs from the flysch in the
lack of graded bedding and other features typical of the
flysch sequences. However, it is not excluded that the
clay-greywacke association represents a distal flysch variety
but the available borehole data are too scarce to solve



Ryc. 3. Schemat asocjacji litologicznych karbonu w Polsce.

Asocjacje: 1 — ilasto-marglowa, 2 — fliszowa, 3 — olistostromo-
wa, 4 — ilasta, 5 — ilowa, 6 — ilasto-szaroglazowa, 7 — wapien-
na: a — subasocjacja rafowq-biohermowa, b — subasocjacja ooli-
towa, 8 — weglonosna: a — subasocjacja weglonosna bezwapien-
na, b — subasocjacja weglonosna wapienna, 9 — asocjacja skat
czerwonych, 10 — solna (ewaporatowa), 11 — piaskowcow kwar-
cowych, 12 — alitowa, 13 — braki osadow i luki (brak linii
ciaglej ponizej zaznaczonego braku osaddow zaznaczono w ob-
szarach o nie ustalonym zakonczeniu sedymentacji). Cd — dinant,
Cs — silez, Tn — turnej, V — wizen, N — namur: 1 — dolny,
2 — gorny; W — westfal, St — stefan.

this problem. It is also very similar to the clay association,
comprising claystones with radiolarites.

A thick complex (some thousand meters thick) of
clastic rocks is also known in the Central Sudetic Depress-
ion. It comprises conglomeratic-sandstone rocks with
siltstone intercalations. Sedimentological studies (37, 38)
showed that these are mainly continental deposits of
alluvial fans, which may be generally treated as the Culm.
They were subdivided into a number of formations by
A. Grocholski. Upper lithostratigraphic units, comprising
intercalations of marine sediments and single coal layers
may present basal part of the coal-bearing association.
The lower ones — Figlow, Bogaczéw and Lubomin forma-
tions — do nor display any features of embryonal coal-
-bearing formation, deposited in the form of alluvial
fans (38). Therefore, there are no premises for assigning
them to that association. Taking into account the fact
that the rocks are closely related to those of a higher part
of the section, i.e. coal-bearing association (Szczawno
Fm.), the ~older Culm” may be interpreted as representing
praeanthracogenic stage of this association. The above
described rocks, related to different sedimentary condi-
tions and stages in diastrophic development and assign-
able to different lithological associations, were given the
same name Culm in the geological literature which leads
to marked differences in opinion. In discussing some
problems of lithology and sedimentation of the Lower
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Fig. 3. Scheme of distribution of lithological associations in the
Carboniferous of Poland.

Associations: 1 — clay-marly, 2 — flysch, 3 — olistostrome, 4 —
restricted clay, 5 — clay, 6 — clay-greywacke, 7 — limestone: a —
reef-biohermal subassociation, b — oolitic limestone subassocia-
tion, 8 — coal-bearing: a — non-calcareous terrigenous subassocia-
tion, b — calcareous  subassociation, 9 — red bed association,
10 — salt (evaporatic) association, 11 — quartz sandstone associa-
tion, 12 —alithic association, 13 — lack of deposits and gaps
(the lack of continuous line beneath the symbol of lack of deposits
means undefined end of sedimentation in a given area). Cd —
Dinantian, Cs — Silesian, Tn — Tournaisian, V — Visean, N —
Namurian: 1 — Lower, 2 — Upper; W — Westphalian, St —
Stephanian.

Carboniferous, the present author suggested elsewhere
the necessity to restrict the meaning of Culm to flysch
deposits. The works carried out within the frame of the
IGCP Project no. 166 should result in more uniform use
of that and other terms. ;

Limestone associations. Rocks widely distributed be-
yond the area occupied by the above discussed association
are characterized by varying share of limestones. In the
majority of the studied borehole columns their extent
is smaller that of the Dinnantian so the term Coal Lime-
stone refers to some occurrences only. In vast areas, the
rocks usually predominate in lower part of the section
or they form packets varying in thickness. They display
intercalations of claystones, sandstones and, sometimes,
conglomerates. Both facies transitions between these com-
ponents and natural sequences, consistent with the prin-
ciple of facies succession, are found. The rocks belong to
several varieties of the limestone association. The associa-
tion, limited to the Dinantian, is known from the Pome-
rania, Silesian-Cracow region, Géry Swietokrzyskie Mts
and Carpathian foreland. The recorded marked differences
in the mode of development of the association make possible
differentiation of some' subassociations. The most widely
distributed of the latter is subassociation of cover lime-
stones. Rocks of subassociations of oolitic and reef--
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-biohermal limestones are known from some areas only,
where they form separate bodies within rocks of the cover
limestone subassociation. '

In Pomerania, the Dinantian is represented by rocks
of the limestone association, except for the vicinities of
Koszalin. Oolitic limestones, widely distributed there,
form layers from a few to some dozens meters thick or
even almost 400 m thick. The limestones sometimes display
lenses of ostracod limestones and oncolitic horizons and
they laterally pass into rocks of the mixed oolitic facies.
In the latter, ooids form streaks in usually sandy marls
and claystones. Rocks of the oolitic subassociation are
usually diachroneous. On the one hand, they pass into those
of the cover limestone subassociation, and on the other —
into the salt (evaporitic) association. The cover limestone
subassociation comprises marls and biogenic limestones
with intercalations of generally highly calcareous clay
rocks, up to several hundred meters thick. Towards south-
-west, they are gradually passing into rocks of the above
discussed clay association (49).

The limestone association is also known in southern
Poland: Carpathian foreland, some parts of the base-
ment in the Carpathians, eastern part of the Upper Silesian
Coal Basin and adjoining areas towards the Gory Swigto-
krzyskie Mts. In that area, it forms the whole or major
part of the Dinantian section. The recorded sedimentary
gaps comprise Tournaisian or -its lower part as well as
some parts of Lower Visean (18, 42). The association is
several hundred meters thick, generally close to 500 m
and locally more (close to 1,000 m). Most often we are
dealing here with rocks referable to the cover limestone
subassociation: various biogenic, mainly crinoidal and
foraminiferal limestones, accompanied by sandstones and
claystones. Claystones sometimes display intercalations
of cherts. Coal-bearing packets appear in top part of this
association in area west of Cracow, Upper Silesian Coal
Basin (so-called clay series; 40), and rocks of the clay-
-greywacke association — in the east. The rocks contact
clay ones, often with cherts, in the north in the Gory Swie-
tokrzyskie Mts. In the latter area, biogenic limestones
with high share of corals and referable to the reef-biohermal
subassociation are locally found. Rocks of the limestone
association (oolitic limestone subassociation) have been
also found by drillings north of Kielce (Fig. 1). The extent
of the limestone association in southern Poland is delineated
mainly on the basis of borehole data. East of Cracow
(Fig. 1), some scarce borehole data show the presence
of rocks unassignable to that association in the Dinantian.

At eastern margin of area occupied by the Dinantian,
there were found rocks resembling those of the salt and
red beds associations: sandstones and siltstones, mottled
and intercalated by dolomites and anhydrites. In the map
of the Dinantian (Fig. 1), they are shown as occurrences
of rocks of the latter associations but it should be noted
that this is a simplification and they should be treated as
rocks transitional to those of the limestone association.

Quartz sandstone association has been differentiated
in the Dinantian in the Koszalin area, northern Poland
(Fig. 1). It comprises quartz and sometimes calcareous
sandstones with siltstone and limestone intercalations.
Similarly as in the case of the salt and red beds association
in southern Poland, it represents a transitional type between
quartz sandstone and limestone associations. Some clay
intercalations are brown and red in colour.

Coal-bearing association comprises rocks typical of
the Carboniferous in Poland, known from both the Si-
lesian and Dinantian (Figs. 1 —2). It is best developed in
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coal basins but its extent is much wider than that delineated
with reference to economic value of the recorded coals.
Here were assigned rocks formed under conditions advan-
tageous for development of coal-forming processes, i.e.
anthracophilous as interpreted by S.Z. Stopa. Coal-accom-
panying rocks of that association are markedly varying
in lithology in Poland. We are dealing here with both
clastic rocks (claystones, siltstones, sandstones varying
in composition, and conglomerates) and limestones. Tak-
ing into account lithology of barren rocks, two subassocia-
tions are differentiated: calcareous and noncalcareous.
The former comprises both clastic rocks and limestone
and marly horizons or, sometimes, calcareous claystones
only. Coal-bearing strata without limestone intercalations
are assigned to the noncalcareous subassociation. Such
subdivision, however, fails to reflect sedimentary condi-
tions. The calcareous subassociation is typical for paralic
facies whereas the noncalcareous may be present in both
paralic and limnic facies. In Poland, rocks of the calcareous
subassociation are mainly known from the Lublin region,
where they are present in lower part of the section (Vi-
sean — Westphalian A), representing ' paralic stage in
development of the association (7, 10, 26, 33, 46, 48). The
share of limestones decreases from the base of that sub-
association upwards, from over 50% in the Visean in some
areas to thin, occasional intercalations in Upper Namurian
and Westphalian A. Outside the Lublin region, the calcare-
ous coal-bearing subassociation has been -recorded at
eastern margin of the Upper Silesian Coal Basin, where
it comprises the Zalas Beds (Upper Visean). In that area,
a change from the limestone association of the Dinantian
to the coal-bearing has taken place when conditions ad-
vantageous for limestone sedimentation were still prevail-
ing in the east. The calcareous coal-bearing subassociation
is relatively thin there, some dozens meters thick only.
It is also known to form a packet less than 100 m thick
at the base of the coal-bearing association in Pomerania
(lower part of the Westphalian; 49).

The noncalcareous coal-bearing subassociation forms
the whole section of coal-bearing rocks in the Upper and
Lower Silesian Coal Basins and the bulk in the Lublin
Coal Basin. In the Lublin and Lower Silesian Basins, it
corresponds to a limnic stage in their development and
in the Upper Silesian Basin — to paralic stage in lower
part of the section and the limnic — in the upper part.
As it was stated above, so-called Culm of the Central
Sudetic Depression corresponds to a preliminary stage
in development of the coal-bearing association. The non-
calcareous coal-bearing association also began to develop
in depressions NE of the Sudety Mts, i.e. in area of the
buried Variscan orogen. However, coal layers found
in these depressions are without economic value.

In the Lower Silesian Basin and western Pomerania,
rocks of the above association pass upwards but-also
laterally into those of the red beds association.

In Poland, rocks of the coal-bearing association are

_highly varying in thickness. Their summative thickness

is the greatest (up to several kilometers, presumably over
7 km) in the Upper Silesian Coal Basin, being much smaller
in the Lublin (below 2,5 km) and Lower Silesian (below
1.0 km when so-called older Culm is neglected) Basins,
and the smallest in Pomerania and areas NW of Warsaw

* (a few hundred meters) and depressions in the vicinities

of Wroclaw.

Red beds association is mainly connected with the
Silesian, being also developed but on much smaller scale
in the Lower Carboniferous, in the limestone associa-



tion. Thick packets of its rocks are known in Pomerania,
Silesian — Wielkopolska Lowland and Central and North-
Sudetic Depressions. The Kwaczala Arcose represents
its small occurrences at eastern margin of the Upper
Silesian Coal Basin (35). Borehole data show that it is
also locally present in the vicinities of Warsaw (Lublin
region), at the base of the coal-bearing association.

In Pomerania, the red beds association is represented
by covers of sandstones with intercalations of conglo-
merates and claystone-siltstone rocks. It comprises rocks
of the Dziwna and Rega Formations and top parts of the
Wolin Fm., dated at the higher Westphalian and Stepha-
nian. Figure 2 shows inferred distribution of these strata
in central Pomerania. I assume that some sequence with
volcanic covers, assigned to the Rotliegendes in this region,
may represent upper parts of the Silesian (49).

In the Polish Lowlands, thick covers of red beds were
also found in the Silesian and Wielkopolska Lowlands.
Incomplete borehole columns preclude accurate evalua-
tion of thickness but they seem to be several hundred
meters thick. They are built of quartz sandstones with
claystone-siltstone intercalations. Red and brown colours
predominate but some claystones are grey. Innumerous
palynological datings make possible assignation of these
rocks to Upper Westphalian and Stephanian. In depressions
from the vicinities of Wroclaw, the association is
characterized by high share of conglomerates and it rests
on rocks of the coal-bearing association. In the Lower
Silesian Coal Basin, Upper Silesian rocks of the Glinnik
and Ludwikowice Formations — coarse clastic rocks with
mottled claystone intercalations — correspond to that asso-
ciations. They laterally replace or interfinge with those
of the coal-bearing association (Zacler Fm.) and they
are varying from below 200 m to over 600 m in thickness.
In the North-Sudetic Basin, similar rocks were formerly
regarded as the Rotliegendes to be recently assigned to
Upper Westphalian and Stephanian by J. Milewicz (29).

Alithic association is occupying a separate position.
It comprises small weathering covers or loams enriched
in aluminium or, sometimes, even bauxites. The covers
are developed in areas of occurrence of volcanic and
igneous rocks. Here are assigned weathering covers from
the vicinities of Nowa Ruda and north-eastern part of
the Lublin region. In the latter, the covers are found at
the base of the coal-bearing association (Visean). More-
over, karst deposits are developed in places where the
Carboniferous directly rests on mostly carbonate Devonian.
In the vicinities of Nowa Ruda (Lower Silesian Coal Basin),
alithic rocks also occur at the base of the coal-bearing
association. In both cases they are of the Lower Carbonifer-
ous age.

Besides distribution of associations of sedimentary
rocks, the maps show some data concerning igneous
rocks. Both basic and acid volcanic rocks are known
from the Dinantian. Diabase dykes and veins were found
in Pomerania and Lublin region, and porphyries — in
the Silesian .Lowland. Granitoid intrusions of the Sudety
Mts and their foreland and rhyolite and dacite volcanism
are dated at the Silesian.

EVOLUTION OF THE BASIN

The maps (Figs. 1 —2) show distribution of the above "

discussed lithological association in the Carboniferous
of Poland. Figure 1 shows distribution of the associations
in the Dinantian as well as inferred southern and north-
-eastern boundaries of the sedimentary basin. The Silesian

map (Fig. 2) does not show extent of individual basins
because of their marked shifts in time. The present extent,
given in that figure, is the maximum for individual epochs
structural stages of the Carboniferous, except for the Early
Namurian. The actual extent of the latter is wider than
that shown in this figure both in the case of marginal part
of the Upper Silesian Coal Basin and Sudetic foreland.
Figure 3 shows distribution and time changes of individual
associations in the Carboniferous.

The lithological associations have no direct genetic
notations but, nevertheless, they make possible some
regionalization and reconstruction of diastrophic condi-
tions responsible for their origin. For appropriate recon-
struction of evolution of the Carboniferous basin in Poland
it would be desirable to superimpose thickness data on
distribution of association. However, the resulting image
would be hardly readable because of overlap of individual
associations and time changes in their extent so paleoiso-
pachs are not given in the maps.

The associations are related to definite diastrophic
conditions and some of them may be treated as unequivocal
indices of conditions under which they have originated.
This is especially the case of the flysch, olistostrome as well
as clay-marly associations. The remaining associations,
although comprising rocks formed in areas unaffected
by geosynclinal regime, depended on a wider array of
geotectonic agents.

The presence of the flysch, olistostrome and clay-
-marly associations delineates course and extent of the
Variscan orogen in SE Poland. The associations also
show that the Carboniferous stage was the final one in
evolution of this geosyncline. Area of flysch sedimenta-
tion migrated in time towards NW, being represented in
that direction by progressively younger strata (up to
Westphalian A — Figs. 1, 2, 3). This reflects' migration
of geosynclinal furrow into its foreland and drawing the
latter into zone of flysch sedimentation under geosynclinal
conditions. On the basis of results of studies on migrations
of lithological associations and intensity of tectonic dis-
turbances, I made an attempt to identify major zones
of foldings. From SW to NE, the zones include: areas

“affected by foldings in the Sudetic phase, comprising the

Sudety Mts, those affected by Erzgebirgian foldings —
SW part of the Silesian Lowland (Lower Silesian zone),
and Asturian foldings — the Wielkopolska Lowland (Poz-
nan zone). Boundary between the two latter zones is drawn
along the Dolsk deep fracture. So wide Variscan fold
zones are delineated by the Pilica deep fracture line, south
of which the external zone of the Variscides is limited to
the Moravo-Silesian zone only. The Pilica line at the same
time delineates distribution of the limestone association
of the Dinantian of the Gory Swietokrzyskie, Upper Si-
lesian Coal ‘Basin and Carpathian foreland.

Intramontane depressions started to form in the Sudety
Mts in the time of flysch sedimentation in external zones
of the Variscan orogen. The became the site of sedimenta-
tion of the coal-bearing and subsequently red beds associa-
tions. In the Westphalian, such depressions began to form
in the Lower Silesian zone (vicinities of Wroctaw). In the
latter area, molasse dep051ts are represented by the coal-
-bearing and red beds associations.

There remains the question of lithological associations
originating in foreland of the Poznan fold zone as it may
be overthrusted on the foreland.

The Poznan fold zone and some parts of the Lower
Silesian are covered with rocks of the red beds associa-
tion, representing basal parts of the young platform cover.
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That epiplatform cover is connected with sedimentary
cover of Pomerania, built of rocks of the same and coal-
-bearing associations.

The associations occurring in the Teisseyre-Tornquist
Zone and NE of it were originating under platform con-
ditions, on old; Caledonian and Precambrian platforms.
They belong to the limestone and coal-bearing associa-
tions. In Pomerania and Gory Swietokrzyskie Mts, the
former association is related to a regressive stage in develop-
ment of the Devono-Dinantian basin, and the Dinantian
coal-bearing association in the Lublin region — with a
transgressive one. There is no direct correlation between
associations from SW and NE Poland. This, according
to the present author, may be explained in terms of wrench
character of the Teisseyre-Tornquist Zone.

The above data on distribution of lithological associa-
tions in the Carboniferous of Poland suggest polygenic
nature of conditions responsible for origin of the coal-
-bearing association. Favourable conditions for origin
of the latter appear related to both regressive stage)in
the Upper Silesian Coal Basin) and the transgressive
(Lublin Coal Basin and Pomerania). It should be also
noted that this association was developing in areas of
both old and young platforms, in foredeeps and intra-
montane basins.
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STRESZCZENIE

W artykule omoéwiono stwierdzone asocjacje skalne
karbonu na terenie Polski. Pod mianem asocjacji rozu-
miany jest zgodnie z propozycja (13), zespot skat utwo-
rzonych w zblizonych warunkach sedymentacji, ktore
przyczynity sig¢ do powstania okre§lonych skat lub warun-
kowaly obecno$¢ w nim jednego skladnika. W polskiej
literaturze stosowany jest zazwyczaj termin — formacja,
z uwagi jednak na wprowadzany obecnie podziat litostra- ;
tygraficzny na formalne jednostki, wydaje sic celowe po-
zostawienie terminu formacja w sensie litostratygraficz-
nym. Jest to nawiazane zreszta do historycznych uwarun-
kowan tego terminu.

Wsrod osadow karbonu Polski wydzielono wiele aso-
cjacji. Czg&¢ z nich ma szeroki zasieg, niektoére natomiast
maja maly zasieg terytorialny jak i waski przedziat czasu,
w ktorym sie tworzyly. Rozmieszczenie ich na obszarze
Polski przedstawiono na ryc. 1 i 2, osobno dla dinantu
i silez, a nastgpstwo pionowe obrazuje ryc. 3.
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Szeroki zasigg wsrod osadow dinantu maja asocjacje:
wapienna, ilasto-marglowa, fliszowa i olistostromowa, ilas-
ta, ilasto-szaroglazowa, ilowa. Podrzgdne znaczenie na-
tomiast majg asocjacje: weglonosna, solna (ewaporatowa),
skal czerwonych, piaskéw kwarcowych oraz alitowa. W
obrebie osadoéw silezu dominuja asocjacje weglono§na
i skat czerwonych, natomiast mniejszy udzial ma asocjacja
fliszowa.

 Asocjacja ilasto-marglowa i ilasta obejmuje utwory
ilaste, niekiedy z. rogowcami oraz z przewarstwieniami
skat wulkanicznych, wystepujace w Sudetach i ich przed-
polu. Sa to osady o niewielkiej miazszosci, silnie zaburzone
tektonicznie, czgsto w znacznym stopniu zmetamorfizo-
wane. Asocjacja fliszowa i olistostromowa rdéwniez wy-
dzielone sa w Sudetach i na ich przedpolu. Zaliczono tutaj
utwory dinantu i nizszego silezu. Powyzsze asocjacje zwia-
zane sg z etapem rozwoju -geosynklinalnego i wykazuja
znaczny stopien zaburzen tektonicznych.

Poza obszarem geosynklinalnym (na NE) rozwinigte
sa asocjacje itowa i ilasto-szarogltazowa. Powyzsze asocja-
cje okreslane sa czesto jako kulm. Nalezy podkresli¢, ze
cze$¢ osaddéw ,.kulmu” nalezy do asocjacji weglonosnej —
kulm depresji $rodkowosudeckiej (formacja ze Szczawna).

Asocjacja wapienna zajmuje znaczne obszary Polski,
w calosci nalezac do dinantu. Reprezentuje ona rozne
odmiany nalezace do subasocjacji wapieni pokrywowych,
subasocjacji wapieni oolitowych i sporadycznie rafowo-
-biohermowej. Osady asocjacji wapiennej przechodza lo-
kalnie w asocjacje solna (ewaporatowa) i skal czerwonych.

Asocjacja weglonoéna obejmuje réznorodne zespoly
skalne, charakteryzujace si¢ -obecno$cia zlogow weglo-
wych. Z uwagi na wystepowanie lub brak wapieni podzie-
lono je na dwie subasocjacje: wapienng i bezwapienna.
Subasocjacja weglonosna wapienna wystepuje na granicy
asocjacji wapiennej i weglono$nej w cyklu regresywnym
(GZW) lub u podstawy asocjacji weglonosnej w cyklu
transgresywnym (LZW, Pomorze Zachodnie). Osa-
dy subasocjacji weglonosnej bezwapiennej pojawiaja sie
zazwyczaj ponad subasocjacja wapienna w basenach para-
licznych, a typowe sa dla basendéw weglowych limnicznych.

Asocjacja skat czerwonych zwiazana jest glownie z osa-
dami silezu, a tylko niewielkie jej wystgpienia notowane
sa w dinancie. Reprezentowana jest ta asocjacja przez
osady klastyczne piaszczysto-zlepiencowate z przewarstwie-
niami ilasto-mulowcowymi o barwach czerwonych lub
pstrych. Na Pomorzu i nizinie wielkopolskiej w utworach
tej . asocjacji znaczny udzial maja piaskowce kwarcowe,
tworzace rozlegle pokrywy. Wystepujace w dinancie Po-
morza okrywy piaskowcow kwarcowych, zaliczono do
asocjacji piaskowcoéw kwarcowych, zdajac sobie sprawe
z odrebnosci ich od typowych utworéw zaliczanych do tej
asocjacji.

Ostatnia wydzielona asocjacja jest asocjacja alitowa.
Umieszczono w niej pokrywy glin zwietrzelinowych na
Lubelszczyznie i okolic Nowej Rudy, podscielajace osady
asocjacji weglonoséne;.

Obok asocjacji skat osadowych w karbonie Polski ma-
my do czynienia z asocjacjami skal wulkanicznych i in-
truzywnych (ryc. 1 i 2).

Asocjacje reprezentujace etap geosynklinalny stwier-
dzone zostaly w SW Polsce. Na podstawie przemieszcza-
nia sig w czasie i przestrzeni asocjacji fliszowej i olisto-
stromowej, uwzgledniajac stopien zaburzen tektonicznych,
wydzielone zostaly w strefie faldowan waryscyjskich trzy
strefy. Potozona najbardziej na SW strefa faldowan su-
deckich, obejmujaca Sudety, graniczy ze strefa dolnoslaska
(sfaldowana w fazie kruszcogoérskiej), do ktorej z kolei
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od NE przylega strefa poznanska sfaldowana asturyjsko
(po dolnym westfalu A). Przebieg orogenu waryscyjskie-
go- modelowany jest przez roztam weglebny Pilicy (ryc. 2),
ktory wymusit jego przegigcie i zwezenie. Na strefe oro-
genu waryscyjskiego nalozone sa zapadliska $rodgorskie
wypelione osadami asocjacji weglonosnej i skat czerwo-
nych. Poza orogenem, na NE i E, na obszarach platform
prekambryjskiej i staropaleozoicznej rozwijaly si¢ aso-
cjacje: wapienna, weglonoéna oraz skat czerwonych. Lo-
kalnie powstaly asocjacje: solono$na, piaskowcow kwar-
cowych i alitowa. Wzajemne stosunki pomiedzy asocja-
cjami powstalymi na starszej platformie i geosynklinie
waryscyjskiej zaburzone sa przez strefe Teisseyre’a-Torn-
quista i roztam Pilicy. Strefy te maja charakter przesuwczy.

Asocjacja weglono$na karbonu w Polsce reprezentuje
etap transgresywny (Pomorze Zachodnie, Lubelszczyzna)
oraz regresywny (Zaglebie Goérnoslaskie i czgSciowo Za-
glebie Dolnoslaskie). Stanowi ona skladnik utworzony
zaroOwno w warunkach pokrywy epiplatformowej (Po-
morze, Lubelszczyzna), zapadlisk $rodgorskich (Zaglebie
Dolnoslaskie, okolice Wroctawia), jak i zapadliska przed-
gorskiego (Zaglebie Gornoslaskie).

PE3OME

B cTaTbe npeacTaBneHbl CKanbHbIE accouMauuUu Kap-
6oHa obHapyxeHHble Ha TeppuTopuu [Monbwn. Beigenewsl

‘cnegyrouiMe nuTonoruyeckme accounauun: rmuHUCTo-mep-

rnesan, ¢nuLLIEBas U ONUrocTpoMoBas (npeacTasnatowlas
3Tanbl FEOCUMHKNWHANBLHOTO Pa3sBUTUA), a TaKXKe accolua-
UMW: TNUHWUCTAA, TNIMHUCTO-TpayBakkoBas, W3BeCTKoBas,
KBapLEBbIX MECYAHWKOB, YIrNMEHOCHaA, KpaCHbIX Mopoa U
anuToBaa (dur. 1, 2, 3). Accoumauuu npeacTaenatolime
reOCUHKNUHANbHbIA 0Cafok Obinu obHapyxeHubl B tOro-
-3anagHoi Monbwe (Pur. 1, 2). Ha ocHoeanuu nepeme-
WeHUA (GNUWEBONH aCCOLUMAUNM, yYETLIBAA CTEneHb Tek-
TOHUYECKUX HapYXEHWW, B 30HE BApPUCLMUWCKOW CKnaa-
yaTocTu GbINK BblAeneHbl Tpu 30Hbl. HaxoasAwesca Hau-
B6onee Ha HO3 30Ha cyaeTcKoi CKNaj4vaToCTu BKMKOYaeT
Cypetbl, ¢ CB Kk Heli npuneraer HUXKHeCMnesckas 30Ha
(paitoH roOpHOpYAHON CKNaa4aTOCTU) M BHELIHAA 30H2,
MMeIoLLan acTypUICKYIO CKNnaa4aTocTs, PopMa BapuCuMii-
CKOW reoCHHKNMHanu 6bina MoAenupoBaHHas rNyBUHHBIM
paznomom Munuuel (pur. 2). B 3oHe Bapucuuitckoro opo-
reHa HaKnaablBalOTCA MEXIOpHbIE NpOrubbl, OTIOKEHURA
YFNEeHOCHOW accouuauuum M KpacHbix nopog. Ha Teppu-
TOpUU AoKeMBpPUIACKON U JpeBHenaneo3onckon nnathopm
Pa3BMBanNMCb aCCOLMALMM: U3BECTKOBAA, YINIEHOCHAA U Kpac-
HbIX Nopoa. B3auMHbie OTHOLWIEHMA MeXay accouuauuamu
obpasoBaBlMMUCA HA nnaTdopMe U B BapUCLUNCKOW reo-
CUHKMUHANU HapyleHbl NepeMeLlaroLUM XapaKTepoM 30-
Hbl Teiicepa-TopHKBUCTa. YFNeHOCHas accouuauns B Kap-
6oxe Monbwu npeacrasnaer TpaHcrpeccusHbii 3Tan (Mo-
mMopbe u Jlrobenbckuit yronbHbid 6HacceitH), a Takxe
perpeccuBHbii  (BepxHecunesckuit yronbHbiu GacceiH).
Ona ofbpasoBanack kak B YCMOBUAX 3nunnaThopMeH-
HOrO MOKpPOBa TaK U MeXropHbix nporuboe (Hux-
HeCUnesCckuih yronbHbii HacceiiH, okpecTHocTu Bpounass),
a Takxe npearopHbix BnaauH (BepxHecunesckuii yronb-
HbiWi Hacceitn). [obaBouHo 6binu BblaeneHbl: conesas
accoynauus (KoTopas SBNAETCA MEPEXOAHbIM 3TanoM oT
u3BeCTKOBOI accoumauun). MarmaTudeckue nopoabi Kap-
6ona [Monbwun npeacTaBneHbl MHTPY3UBHbIMM accouua-
unamu (rpanutouast CyaeTos M npeanonba), a Takxke
accouMauMAMmU BYNIKAHUYECKUX MOPOA.



