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The Y oUDger Palaeozoic deposits in the basement 
of the Polish Western Carpathians 

Lithostratigraphy of the Devonian and Lower Carboniferous in the basement of the Polish Western Carpathians 
has been elaborated. The Devonian has been subdivided into five inrormallithostratigraphie units (I- V). Although 
index fossi ls are usually lacking, the age of some units has been determined based on foraminifera. The top part 
of unit IV (laminated limestones) contains uniserial foraminifera of the Upper Frasnian. The Famennian forami­
nifera occur in the vadose deposits of unit V. 
The foraminifers in the LowerCarboniferous limestones provide better evidence of stratigraphy. This fauna is rich 
in number of specimens and even more diversified in taxa, thus allowing to distinguish the Tournaisian and Visean 
forarninferal zones: cn (Tn 1 b-Tn2) and CI'2(Tn3), and Cf5(V2b-V3a) and Cf6(V3bc). 

INTRODUCTION 

The study area comprises the Young Palaeozoic basement between Cieszyn and Cra­
cow, belonging to the southern rim of the Upper Silesian Coal Basin (USCB) overthrusted 
by the Flysch Carpathians (Fig. 1). The USCB developed over the Upper Silesian Massif 
that had consolidated in the Precambrian (A. Kotas, 1982). The Precambrian methamorphic 
and magmatic rocks of the Upper Silesian Massif are covered by a thick succ;ession of the 
Cambrian clastic platform deposits (A. Kotas, 1973; A. Slllczka, 1976a). These deposits 
directly underlie the Variscan sedimentation cycle. In the western part of the study area, in 
places. the Devonian rests directly upon the Precambrian basement (Fig. 2). The Devonian­
Carboniferous deposits of the southern part of the Upper Silesian foredeep are directly 
overlain by the Miocene deposits and by the Carpathian flysch. In the eastern margins of 
the study area the Devonian and the Lower Carboniferous are overlain by Jurassic carbonate 
deposits. The Devonian deposits, occurring on the Precambrian-Cambrian rocks of the 
Upper Silesian Massif, represented by thick carbonate series with a thin complex of clastic 
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Fig. I. Study area 
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1 - selected boreholes; 2 - boundaries of the Upper Silesian Coal Basin; 3 - faults delimiting tbe Upper Silesian 
block; 4 - margin of the Flysch Carpathians 

Lokalizacja obszaru badan 
1 - wazniejsze otwory wieltniczc; 2 - granica G6rnosillskiego Zagl~bia W~glowego; 3 - rozlamy ogran iczaj lice 
blok g6rnoslllSki; 4 - brzeg Karpat fliszowych 

layers at the base. probably comprise all stages of the Devonian from the Upper Emsian to 
Famennian. Owing to insufficient faunal evidence. the boundaries of some stages are 
impossible to be established. Therefore, classification into informal lithostratigraphic units 
has been introduced. In almost the entire area the Famennian, and in places Frasnian, 
deposits are overlain by the synorogenic series of the Upper Visean and the coal-bearing 
Upper Carboniferous deposits . Only in the eastern part of the area (borehole Glogocz6w 
IG 1) the Famennian is overlain by the Lower Carboniferous of the Kohlenkalk facies, 
above which there are Upper Visean and Upper Carboniferous deposits. 
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LITHOSTRATIGRAPHY 

DEVONIAN 

The stratigraphy of the Devonian series in the basement of the Polish Western Carpa­
thians is a difficult problem bacause scanty and usually non-index fossils do not provide 
grounds for a stratigrapbic division. The undertaken conodont studies were not successful. 
The only reliable premises for age determination have been obtained from the examination 
of calcareous foraminifera. Based on the lithological-microfacial and geophysical analyses 
the Devonian deposits have been assigned to five informal lithostratigraphic units (Fig. 2). 

Lithostratigraphic unit I comprises clastic deposits. These are: grey, greenish and pink 
mudstones, claystones, and sandstones interbedded with mudstones and conglomerates. The 
mudstones and claystones are characterized by large accumulations of muscovite and 
carbonised plant remains in form of detritus and psylophite stems (K. Konior, 1968, 1969). 
Based on the microfloral studies these deposits have been assigned to the Lower Devonian­
Upper Emsian (K. Konior, E. Tumau, 1973; E. Turnau, 1974). This thin (0-30 m), basal 
Devonian series gradually passes upwards into dolomites. 

Litostratigraphic unit IT is made up of dolomites without fossils. These are usually dark 
grey and black, pelitic or fine-crystalline marly dolomites with intercalations and lamination 
of marls or dolomitic mudstones. Marl contents in the dolomites, lamination as well as 
intercalations of claystones and mudstones at the base of the dolomites mark a gradual 
transition of clastic deposits (I) to carbonate ones. The thickness of the unit II varies from 
30 to ca. 80 m. On account of the stratigraphic position and gradual transition from the 
Upper Emsian deposits, one can infer that the unit II might be of the Eifelian age. 

Above, there is a thin level (3.0-13.0 m) of clastic deposits - unit ill. The latter 
comprises grey or pink mudstones or claystones, showing lithological similarity to the 
Devonian basal series I. In borehole Kyty 9, among these grey and green mudstones there 
are conglomerates consisting of large, weakly rounded quartz grains (size up to I Cf)1) . 

The next lithostratigrahic unit (IV) is represented by an assemblage of beds that are 
characterized by the presence of the stromatoporoids (stromatopores and amphipores) 
occurring as single specimens or as mass accumulation. In the latter case the stromatopo­
roids are in a growth position and are rock-forming (in the regions of Kyty and Ustron). The 
lithostratigraphic columns of unit IV are developed differently in particular boreholes 
(Fig. 2). Generally, each one starts either with crystalline dolomites with amphipores or 
with dolomites with stromatopores which contain intercalations of pelitic limestones with 
amphipores and granular limestones. Above, there are stromatopore limestones, amphipore 
limestones, micritic limestones and granular limestones. The member that ends this laterally 
differentiated unit comprises light beige or grey, often laminated, pelitic limestones with 
amphipores. The parallel or wavy lamination shows up as a darker (grey, green) clayey 
material. The Limestones are represented by numerous microfacial types (K. Jaworowski, 
1982): calcareous mudstones (micrites), wackestones (biomicrites), lumpstones (intrapel­
micspars, intramicspars, intrabiomicspars), grainstones (pelspars, intrapelspars) and stro­
matopore biolithites. Thin laminae of fine-grained conglomerates are found here as well. 
Apart from stromatoporoids, brachiopods, crinoids the following microfossils are also 
common: calcisphaeres, algae, foraminifera and characeans. In the deposits, one group 
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Fig. 2. Correlation of the Devonian and Carboniferous formations 
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usually predominates and forms calcisphaere-, algal- and characean limestones but yet 
characteristic mixed associations can be present as well, for example calcisphaere-forami­
nifera ones. The index foraminifera: Eonodosaria, Lunucammina, and Frondilina occurring 
at the top of unit IV point to the Middle-Upper Frasnian age of the limestones CA. Tomas, 
R. Zaj'lC, 1992). This thick (190-435 m) lithostratigraphic unit IV is likely to represent the 
Givetian and the Frasnian stages. Unfortunately, due to a weak faunal evidence it is 
impossible to determine the border between these stages. The Devonian has been subdivided 
into stages in borehole Punc6w 1 (K. Konior, A. Tokarski, 1959). The lowest members of 
the dolomites and limestones with traces of brachiopod fauna (2022.7-2217.0 m) have been 
assigned to the Eifelian. The Givetian has been distinguished based on the presence of 
Amphipora ramosa Phillips and Spirifer mediotexus d' Archiac et VerneuiJ (1827.0-
2022.7 m). The Frasnian has been distinguished with the help of Amphipora pen1esiculata 
Lecompte (1700.0-1827.0 m). The above division can be adequate. however, brachiopods 
and amphiporas that allowed to single out the stratigraphic stages are not index fossils. 

The next (V) lithostratigraphic unit comprises vadose limestones and vadose dolomites. 
The lower part of the unit is a massive complex of light coloured, cavernous dolomites 
without any fossils (Fig. 2), whereas the upper part is built of light coloured, pelitic 
limestones interbedded with cavernous dolomites. The only exception is the profile of 
borehole Sucha IG 1 that is entirely represented by limestones with intercalations of 
cavernous dolomites. Limestones of the unit V exhibit features of vadose deposits in the 
caliche facies and comprise horizons corresponding both to buried soils and micrite 
envelopes. These are peloidal, peloidal-lump calcareous mudstones with fenestral structure. 
sometimes bioturbated. In places, they are characterized by microlamination which might 
be associated with the presence of algal mats. Here, the laminae of limy grainstones with 
accumulated fine, micrite intraclasts, peloids and coated grains are also found. Inserts of 
homogenous micrites and algal biolithite are found here as well. The limestones are often 
dolomitised and contain admixture of quartz and nodules of silica. Accumulations of 
vermiform gastropods, ostracods, unicellular foraminifera and calcisphaeres are observed 
in certain horizons. In a few cases (boreholes: Potr6jna IG 1. Sucha IG 1, Tokarnia IG I), 
a scarce foraminifera assemblage of Toumayellidae family (Table 1) that points to the· 
Famennian ,!ge of the deposits (A. Tomas. R. Zaj!lc, 1992) occurs in the vadose limestones. 
Both cavernous dolomites and overlying limestones with intercalations of cavernous 
dolomites have been assigned to the Famennian. The upper parts of unit V were partly or 
completely eroded almost in the entire. Probably the complete profile of the Devonian is 
preserved only in borehole Gtogocz6w IG 1, where it is possible to determine an approxi­
mate thickness of the unit for 328 m. 

CARBONIFEROUS 

Until recently the Lower Carboniferous in the KohlenkaIkfacies has only been identified 
in borehole Glogocz6w IG 1. The Tournaisian is represented by granular limestones: 
intraclastic-peloid-bioclastic wackestones. lumpstones and grainstones. As regards the 
organic remains, calcisphaeres, ostracods, algae, crinoids and brachiopods might occasion­
ally be very numerous. The foraminiferal assemblages are very characteristic here (Table 1) 
and are indicative of the Tournaisian zones Cfl(Tnlb-Tn2) and Cf2(Tn3). Above there is 



Foraminifera in limestones of the Earlier Palaeozoic in the basement of the Polish Western Carpathians 

Devonian Carboniferous 

Foraminifera Tournaisian 
Frasnian Famennian 

Tnlb-Tn2 Tn3 V2b-V3a 

Tikhinella cannula (Bykova) 
Eonodosaria evlanensis Lipina 
Eonodosaria cf. solida Konoplina 
Frondilina tailferensis Mamet et Preat 
Lunucammina devonica (Lipina) 
Lunucammina reperta (Bykova) 
Lunucammina indigena (Bykova) 
Septabrunsiina sp. 
Septatournayella sp. 
Tournayella sp. 
Glomospiranella sp. 
Pseudoglomospira sp. 
Rectoseptatournayella sp. 
Chernyshinella glomiformis (Lipina) 
Chernyshinella tumulosa Lipina 
Tournayellina sp. 
Paleospiroplectammina sp. 
Latiendothyra paracosvensis (Lipina) 
Endothyra latispiralis Lipina 
Spinoendothyra sp. 
Tournayella discoidea Dain 
Eoforschia gigantea (Lipina) 
Mediocris mediocris (Vissarionova) 
Diplosphaerina sp. 
Eostaffella parastruvei Rauzer-Chernousova 
Brunsiasp. 
Pseudoammodiscus volgensis (Rauzer-Chernousova) 
Howchinia gibba (Moeller) 
Vissarionotaxix exilis (Vissarionova) 
Vissarionotaxis compressa (Brazhnikova) 
Endothyra bradyi Milchaylov 

Table I 

Visean 

V3bc 

lI\ 
N 
0\ 



Endothyranopsis compressa (Rauzer-Chernousovaet 
Reitlinger) 
Tuberitina sp. 
Archaediscus convexus Grozdilova et Lebedeva 
Arc1zaediscus corliuspiroides Brazhnikova et V dovenko 
Archaediscus donetzianus Sosnina 
Arclzaediscus grandiculus Schlykova 
Archaediscus Iwktjubensis Rauzer-Chernousova 
Archaedisclls krestovnikovi Rauzer-Chernousova 
Archaediscus moelleri Rauzer-Chernousova 
Archaediscus reditus (Coni! et Lys) 
Arclzaediscus stilus Grozdilova et Lebedeva 
Neoarclzaediscus sp. 
Nudarclzaediscus concinnus (Conil et Lys) . 
Cribrostomum sp. 
Paleo textularia sp. 
Forsclzia sp. 
Lituotubella sp. 
Endostaffella parva (Moeller) 
Endostaffella slzamordini (Rauzer) 
Endothyra pulchra Brazhnikova et Potievskaya 
Endothyra spirilliniformis (Brazhnikova et Potievskaya) 
Globoendothyra globulus (Eichwald) 
Endothyranopsiscrassa (Brady) 
Omphalotis minima (Rauzer-Chernousova et Reitlinger) 
Tetrataxis angusta Vissarionova 
Tetrataxis barkhatovae Grozdilova et Lebedeva 
Tetrataxis conica Ehrenberg 
Tetrataxis deCllrrens Brady 
Tetrataxis paraminima Vissarionova 
Tetrataxis subcylilldricus Conil et Lys 
Valvulinella sp. 
Eostaffella mosquensis (Vissarionova) 
Eostaffella proikensis Rauzer-Chernousova 
Pseudoendothyra sp. 
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a series of vadose deposits: peloid-fenestral calcareous mudstones with unicellular forami­
nifera, ostracods and vermiform gastropods. This series is likely to belong to the Lower 
Visean (Vl -V2). The vadose deposits terminate the Kohlenkalk series. 

The latter is overtopped with synorogenic deposits (the Culm facies) which are de­
veloped alike from Cieszyn to Glogoczow (Fig. 2). They start with conglomerates or 
sandstones with inserts of tuffite, black granular and crumbled limestones and dolomites. 
The limestones contain a rich fauna: gigantoproductuses, crinoids and corals (K. Konior, 
A. Tokarski, 1959; K. MatI, S. Stopa, 1970; S. Gucik, 1975; A. Sl,!czka, 1976b, 1985). 
Higher in the profile, there is a series of claystones and mudstones interbedded with 
sandstones. The Culm deposits in the western part of the study area are called Malinowice 
Beds while in the eastern part - Zalas Beds. The Malinowice Beds are characterized by 
a predominance of claystone and mudstone with subordinate arenaceous rocks whereas the 
Zalas Beds contain more sandstone intercalations and, in some places, traces of vegetation 
in form of stigmaria soils. The synorogenic series confines the Upper Visean and Lower 
Namurian (K. Konior, A. Tokarski, 1959; K. MatI, S. Stopa, 1970; A. Kotas, 1982). In 
borehole Gfogoczow IG 1, in the base part of the discussed rocks, there are limestone 
intercalations represented by granular limestone: foraminifera-calcisphaere wackes in 
which the foraminifera ohhe Upper Visean are present (V2b-V3a, zone Cf5). In boreholes 
Potrojna IG 1 and Sucba IG 1, in the base part of the synorogenic deposits, there are 
intercalations of arenaceous, silty and felTuginous limestone highly differentiated facially. 
They comprise: calcareous wackestones, lumpstones, grainstones and conglomerates. Here, 
organic remains are abundant and include main ly: crinoids, brachiopods, foraminifera and 
bryozoa. In some places limestones are parallel laminated or crumbled and contain coated 
grains. The foraminifera present in the limestone provide evidence ofthe Upper Visean age 
of the deposits (V3bc, zone Cf6) . The top part of the marine synorogenic deposits is 
delimited by the Stur marine band. This band in the region of Bielsko-Biata-Cieszyn has 
been described by K. Mati (1969). That is one of the most important correlation layers of 
the Upper Silesian Carboniferous. The border between the Lower and Upper Carboniferous 
is sometimes very difficult to establish . In borehole Bielsko-2 (K. Mati, S. Stopa, 1970) this 
border has been determined precisely in the middle of the synorogenic series but it is very 
difficult to define in borehole Sucha IG 1 (A. Sl,!czka, 1976b), where the top parts of the 
Zalas Beds (Fig. 2) gradually pass to a monotonous mudstone-sandstone series. The latter 
contains intercalations and seams of coal in its upper parts. In the profile of borehole 
G1ogocz6w IG 1 the Stur band has been determined at a depth of 1268.4-1274.9 m 
(1,. Musial, 1975). ~his way the top of the Zalas Beds and the base of the paralic formation 
have been evidenced, while the border between the Lower and the Upper Carboniferous 
has been determined ata depth of 1289.0 m (A. Kotas, 1975). The thickness ofsynorogenic 
deposits of the Culm facies varies in the study area from 25 to 227 m. 

The Upper Carboniferous is represented by: the upper part of the synorogenic series, 
paralic and limnic formations (A. Kotas, 1982). The paralic formation, known as Marginal 
Beds in older stratigraphic divisions, comprises the whole paralic formation of the coal­
bearing part of the Carboniferous of the Silesian Basin and corresponds to the Namurian 
(A. Kotas, W. Malczyk, 1972). The paralic formation is outstanding due to the presence of 
coal seams together with marine and brackish deposits. In the study area the largest thickness 
of these partially eroded layers has been stated in borehole PUrlc6w 1 (K. Konior, A. To-
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karski, 1959) where j t reaches 535 m. Eastward, the thickness of the paralic series decreases 
and is 151 m in borehole Potr6j na IG I. In the latter the series is represented by the Sarn6w 
and Flora Beds (A. SIClczka, 1985). The Sam6w Beds are composed of: mudstones and grey 
claystones as we)) as fine-grained, clayey-siliceous-carbonate sandstones interlaminated 
with carbonised plant detritus. mica and clayey material. The upper member of the Marginal 
Beds consists of the Flora Beds developed as: mudstones interlamjnated with carbonised 
plant detritus and with arenaceous material. claystones as well as subordinate fine-grained, 
greywacke and siderite sandstones. In the Flora Beds. in borehole Potr6jna IG 1, there are 
9 coal seams and coal-bearing shales being 0.2-0.8 m thick (A. SIClczka. 1985). 

The youngest deposits of the Upper Carboniferous stated in the study area in borehole 
Potr6jna IG 1 are the limnic series represented by the Upper Silesian Mudstone Series and 
by the Cracow Sandstone Series. Westphalian in age (A. Sl<jczka, 1985). The Upper Silesian 
Mudstone Series comprises ZaJ~ze and Orzesze Beds. The former are grey mudstones, 
occasionally sandy, and claystones with sandstone leniticiles and sporadically with sand­
stones layers. In the Zalvze Beds. in borehole Potr6jna IG 1, there are 9 coal seams and 
coal-bearing shales being 0.3- 1.7 m thick. The Orzesze Beds are light grey, thick- and 
medium-bedded. unequigranular sandstones cross-laminated with carboni sed plant detritus . 
Among the sandstones the horizons of grey arenaceous mudstones are found. while in the 
upper part ofthe Orzesze Beds a 3.5 m thick coal bed has been stated. The youngest member 
of the Upper Carboniferous. preserved in borehole Potr6jna IG 1, is the Cracow Sandstone 
(E.aziska Beds). These are light grey, thick-bedded. unequigranular, arkose sandstones, 
conglomeratic with clayey-siliceous cement. They are, in places, laminated with plant 
detritus and contain inserts of grey mudstones and claystones. Four coal seams, 0.6-5.2 m 
thick. occur in the E.aziska Beds. The Upper Carboniferous profile in borehole Potr6jna IG 1 
is incomplete. At the erosional contact, the Miocene deposits and the overthrusted folded 
structures of the Flysch Carpathians (Fig. 2) rest on the E.aziska Beds. 

COMMENTS ON SEDIMENTATION OF THE DEVONIAN 
AND LOWER CARBONIFEROUS CARBONATE DEPOSITS 

In the Devonian the study area was a small part of the southern margin of the carbonate 
platform which extended from Moravia to the region of Lublin (M. Narkiewicz, G. Racki, 
1987). The basal Devonian series (unit I) -clastic deposits, being of terrestrial origin, pass 
continuously into dolomites without fossils (unit 11), interbedded and laminated with 
clayey-silty material. That proves both proximity to land and a very shallow, quiescent 
sedimentary basin. The presence of the second clastic complex (lithostratigraphic unit III) 
indicates a considerable shallowing of the basin and a temporary return to terrestrial 
sedimentary conditions. The deposits of lithostratigraphic unit IV - limestones and 
dolomites with stromatoporoids indicate an extending and slightly deepening sedimentary 
basin. It comprised a shallow sublittoral-littoral, an open marine environment of an outer 
lagoon or a confined basin of an inner lagoon (J. L. Wilson, 1975). These deposits formed 
in very warm and well illuminated waters. The energy varied but a higher one predominated 
that can be confirmed by the abundant stromatoporoids detritus as well as by intraclasts or 
even calcareous rudites. Occasionally the waters were more quiescent and a connection with 
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an open sea was cut off, so there were deposited calcareous muds enriched in calcisphaeres, 
unicellular foraminifera and characeans. In the region of Ustron and K~ty, as in the Holy 
Cross Mts. or the Nida Basin and Silesian-Cracow Upland (1. Kicula, H. Zakowa, 1972; 
A. Laptas, 1983; M. Narkiewicz, I. Olkowicz-Paprocka, 1983; G: Racki, 1980, 1985; 
M. Narkiewicz et ai., ] 990) organic stromatoporoid structures were periodically developing 
in the Givetian and Frasnian. The age of the top part of unit IV is documented by the 
uniserial foraminifers indicating the Upper Frasnian. The last lithostratigraphic unit (V), 
whose Famennian age was accepted based also on the foraminifers, developed under 
different conditions. The sedimentary environment became quiescent and the micrites 
became more abundant. Except for a few cases, the conditions did not promote the 
development of an organisms. That could have been caused by a limited water circulation 
and weak ventilation, increased turbidity of water and changes in its salinity. In the 
Famennian profile there are inserts of limestones with large accumulation of ostracods, 
vermiform gastropods, calcisphaeres and unicellular foraminifera. The basin was very 
shallow and the deposits forming in it were subaerally exposed several times and modified 
due to vadose diagenesis (T. M. Peryt, 1984). During this diagenesis at least a part of 
intraclasts, peloids, coated grains and nodules of silica could have formed. At the end of the 
Famennian, the sea basin showed regressive tendencies, and thus there is a sedimentatioll 
gap in almost the elltire study area as well as in its vicinity (H. Iurldewicz, H. Zakowa, 
1972; J. Kicula, H. Zakowa, 1972; M. Chorowska, 1972; Z. Belka, 1985). In the predomi­
Ilating part of the study area the gap comprises the Famenllian or its upper part, and the 
Lower Carboniferous. A slightly different situation is observed in borehole Glogo­
czow IG 1, where granular limestone with the foraminifera indicative of the Lower Tour­
naisian (Tn 1 b-Tn2) rest on the Famennian vadose deposits. That allows to conclude that in 
the eastern part of the study area the changes in sedimentation could have taken place 
gradually. Unfortunately, the contact betweell two stages is unknown as cores have not been 
sampled from this section. The transition between the Devonian and Carboniferous in 
borehole Glogoczow IG 1, i. e. transition betweell the extreme shallow water deposits being 
periodically exposed subaerally and the grimular limestone indicating the sea deepening, 
remains an open question. The Lower Tournaisian limestone (Tn 1 b-Tn2) and the overlyillg 
granular and micrite limestone of the Upper Tournaisian (Tn3) developed in the shallow of 
the sublittoral-littoral zone, in the environment of the moderate and increased energy . In 
borehole GJogoczow IG t , the documented Tournaisian is overlain by vadose deposits 
without index fauna that give evidence of a subsequent shallowing of the basin or even of 
a periodical exposure. The stratigraphic position of these deposits indicates that they might 
represent the lower members of the Visean. Moreover, these deposits terminate the Kohlen­
kalk sedimentation. The overlying synorogenic series of the Upper Visean provide evidellce 
of a definite change in the character of sedimentation and ill basin type. The platform had 
subsided and deposits of the Culm facies with goniatites, crinoids and brachiopods, being 
the equivalents of the flysch association developed in the Moravia-Silesian geosyncline, 
were deve]opillg CA. Kotas, 1982). 
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CONCLUSIONS 

1. Based on the results of the lithological-microfacial analyses the Devonian has been 
subdi vided into five informal lithostratigraphic units: I - clastic deposits. IT - dolomites 
without fossils. III - clastic deposits. IV - limestones and dolomites with stromatopo­
roids. and V - dolomites and vadose limestones. 

2. Lithostratigraphical units I, IT. ill and the lower members of unit IV have no 
stratigraphical documentation. The top part of unit IV that is formed by laminated micritic 
limestone represents the Upper Frasnian. 

3. Unit V - dolomites and vadose I!mestones have been assigned to the Famennian, 
based on the presence of foraminifera as well as on the origin of these deposits and on the 
occurrence of the cavernous dolomite intercalations within the limestones. 

4. The Lower Carboniferous in the Kohlenkalk facies has been ascertained in borehole 
Glogocz6w IG 1. It is represented by granular limestones and micrites with foraminifers 
indicative of the Tournaisian and probably by vadose sediments of the Lower Visean. The 
vadose deposits do not have faunal documentation and have been assigned to the Lower 
Visean based on the stratigraphic sequence. 

5. In the lower part of the synorogenic series (the Culm facies) the intercalations of 
granular and nodular limestones with foraminifers indicative of the Late Visean are found. 

6. In the whole study area (borehole Glogocz6w IG 1 excluding) there is a stratigraphic 
gap comprising the Famennian or its upper part. the Tournaisian and the Lower Visean. 

7. Sedimentation of the Devonian and Carboniferous carbonate series took place over 
the carbonate platform. in the shallow sublittoral-littoral zone, in the environment of the 
external or internal lagoon or the shallow open shelf. 

8. It results. from the comparison of the analyzed deposits of the Upper Devonian and 
the Lower Carboniferous in the Kohlenkalk facies with the deposits in the neighbouring 
areas that they represent much shallower facies. This fact confirms the southward shallow­
ing ofthe basin. However. the nature of the examined deposits does not indicate unambigu­
ously the proximity of the land. 
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Krak6w, u!. Skrl.at6w 1 
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UTWORY MLODSZEGO PALEOZOIKU W PODWZU l'OLSKICH KARPAT ZACHOONICH 

Streszezenie 

Utwory dewonu i karbonu w podlotu polskich Karpnt Z:lchodnieh nalci:\ do poludniowej c~ci zapadliska 
g6mo$1~skiego . rozwini~tcgo nn prekambryjskim masywie g6mo~l~skim. Utwory te let4 na osadach plutfoMa.­
wych kambru lub bcz~redno na cokolc prckumbryjskim. 

Nu podstawie anali1.y Hto logiczno-mikrofacjalnej i badaii geofizyki otworowej wyrn:b1iono w dew ani e 
pio;C nieformalnych jednostek litostrntygrafic7.Jlych. 

Pic rwszl! j cdn05tk~ L itostratygraficzn~ buduj~ utwory klastyc~rn: - mutowcc, ilowce, piaskowcc i ~Iepicrlce 
SUire, ~ie\onnwc i rntowe, 1. linnym nagromadzcnicm muskowi \u i ~wCgloncgo detrytusu ro~l innego. Radan ia 
mikronoryslyczrn: pra:prowadrone przez 13. Tumau wslmzujll rm dolnodeworlski (g6moemski) wick utwornw 
klastycZIIych. MiIlZszo~t: podstawowej serii deworlskicj wynosi 0-30 m. 

Drugll j cdn05tk ~ litostratygraficZIIlI IwOrzq cicmnosZ<ltc i czame dolomity pclitycZllc lub drobnotrySI31iczne 
bez fauny. W ~~ci splIgowej eechuj:j siC lruninncjq i cienkimi przewarstwicniami ilowcowo·mulowcowymi, co 
oznaczastopniowc prlCj~cieod utworow klastycznych do wtglan6w. Miwzo§c dolomil6w bez fauny wynosi od 
30 do 80 m. Pozycja stratygraficzna i cillgle po.ej~cie ad ulWOrow g6rnego emsu pozwalaj~ prlYpuszczac, to: 
dolomity bez fauny mogll byt: eifelskie. 

Trl.ccill jednQstk~ litOSlralygraficznll stanowi cienki (3-13 m) paziom ulwor6w klastyc7.Jlych wyksZla!co­
nych analogiczn ie jakjednOSlka pictwna. 

Czwarla j cd nru; tka litostratygraficzna jest reprezcntowana przez gruby (19()-450 m) zcspOl wapicni i 
dolomit6w, kt6rych cech" charaktcrySlyC7.n1l jest obecno~t stromnloporoid6w, od pojedynezyeh okaz6w po 
nagromadzcnin masowe (OlwOry USlroll. lG I i K~ty 9). Profil rozJIOC',ynaj.:j dolomity IcrystaJiC1.fle z runfiporami 
lub dolomily stromntoporowe, z przcwarstwicniami wnpieni pel ilycmych i ziarnistych. Wyiej wystepujQ wapienie 
stromatoporowe. amfiporowe, mikrylowe i ziamistc. Ogniwem wiericzqcym czwan~ jcdnostke SlI wapie nic 
prlCwainie pe lilyeznc, rzadziej ziamiste, cZl;sto laminowane, 0 barwach jasnych - bctowych lub szarych. 
Laminaeja mwnolcgla lub falisla 1.fl:lCZY 5ie cicmniejszym (szarym. zielonym) matcrialcm ilastym. W czo;ki 
Slropawcj wapieni laminowanych wysttPuj~ Olwomicc wskazuj.:jce nn fran. 

l'i l!t ll:jcdnos t k~ litostralygrnficw.:j stanowi.:j wapicnic i dolomi{y wadYC'lne. W dolnej czesci S'I to dolomity 
jasne dziuriwwme, w g6mej nntomiast wapicnie pclityczne fcnestralne z pr;,ewarslwicniami dolornil6w d1.iurko­
walych. Obecno§t: po~iom6w glcb kopalnych i pakryw mikrylowych wsklll.uje na okresoweekspazycje subaeralne 
osad6w. W profilu jednostki pi~tcj obsctwuje sie poziomy ze ~lirnakami wermetoidalnymi. maltoraczkumi, 
otwornicami jednokomorowymi i ka!cisfCl1lmi. Ponadto wystepuj.:t lu nie\ iCU1e zcspoly otwomic z rodziny 
Tournaycllidnc. kt6rc wskazujll na famenski wiek ulwOroW. GQrne partie jednostki pi.:ttej prowie na calym obszarze 
badaii zostaty czC§Ciowo lub calkowicie misZC7.0nc praz crozje_ Jcdynie w Q{worzc Glogou6w IG I zachowany 
jest prawdopodobnie pclny profit osad6w dewonu i jest mol:liwc okrdlcnie przybtitoncj mi.:tZszo§ci pi.:ttej 
jednostti na okolo 320 m_ 

K arb 0 n do l n y w fneji wapicnia wCglowcgonnomawianym obszarze Slwierdronodotychczasjcdynie 
w olworzcGtogocz6w IG I. Tumej R:prezentowanyjest przez wapicnieziarn istc(okolo90m) zawierajllcc zespoly 
Olwomic char.:lkteryslyCC£J1c dla 1.on: cn (Tnlb·Tn2) i CJ2(TnJ). Wytcj wystepujll pclityczne wapicnie fenestral­
ne (osady wadyczne) z mikrofaun;,( (~limaki wermctoidalne. maitoraC7.ki, Q{womieejednokomorowe). Wapienic 
te mog~ nalcut do wittnu niiszcgo (Y l-Y2). Wytej let:! osady diascroficznc wizenu g6mego i dolnego nnmuru 
( faci~ kulmu), wykszt~lcone podobnie na ca!ym omawianyrn obszara; polskich Knrpnt Z:lchodnich (ad Cieszyna 
po rejon OlogOC';.owa). Za[egaj'lonf: (1. wyj~tk iem otworu Glogocz6w [0 I) naroinychogniwnch famcnu. a nawet 
fmnu. Scria diaslroficzna rcpR:zcntowana jest prlCz zesp61 ciemnych mulqwc6w, ilowc6w, piaskowc6w 0 
milliszo§ci 40-230 m. R01.poc-,;ynaj;'( ill zlepicliee lub pia.~kowcc z warslWami czamych wapicni gru1.lowych i 
ziamistych, dolomit6w i tufil6w. Wapicnie z"wieraj~ jicz.ne gigantoproduktusy, lijiowce, mszywioly, koraJe i 
otworniee. Teost:llniedoturnenluj~ nitnywizcn g6my{Y2h·Y3a, ronaCfS) w olworzcGlogocz6w IG I i wytszy 
wilen g6my (Y3bc, zona Cf6) w OIworach Sue11a 10 t i Potr6jna IG L Slrop serii diaslroficznej wyznacza tzw. 
poziom Stura z masowym nagromad1.eniem nunienionog6w. Zosla/ on npisany pne;,; t.. Musial (1975) w otworze 
Glogocz6w 10 1 na gl<;bokoki 1268 m. W len spos6b zostal udokumcntowany strop serii diastrofieZllcj i sPl\g 
serii paraliczncj , a granica micdZY karboncm dolnym i g6mym zostala wyznacwna przez A. Kotasa (1975) na 
gl~bokoki 1298 m. 
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Do k arb 0 n u g 6 r neg 0 oa omawianym obszarze oalezy najwyzsza czese serii diastroficznej, seria 
paraliczna (Ilamur) i limniczna (westfal). Serie paruliczna i limniczna charakteryzuj:tsiC wystepowaoiem pok/ad6w 
wegla kamiennego. MiqZszosc wCgloIlosnych utworow karbonu gornego w pod/oiu polskich Karpat Zachodnich 
jest zredukowana erozyjnie i wynosi od oketo 100 do 680 m. Na r6znych ogniwach karbonu gornego i wizcnu 
gornego leiQ osady miocenu lub f1isz karpacki, a IV czesci wschodniej omawianego obszaru pod mioceoem i 
nis2em karpackim wystcPujlljeszcze utwory jurajskie. 

PLATE I 
Fig. I. Bisphaera sp. 
Glogocz6w IG Iborehole, depth 1975.5-1984.5 m, Givetian-Frasnian 
Fig. 2. Paracaligella sp. 
Potr6jna IG 1 borehole, depth 3205.0-3208.8 m, Givetian-Frasnian 
Fig. 3. Tikhinella sp., 
Potr6jna IG 1 borehole, depth 2901 .5-2905.0 m, Givetian-Frasnian 

Fig. 4. Tikhinel/a callI/lila (Bykova), 
Glogocz6w IG I borehole . depth 1975.5-1984.5 m, Frasnian 
Figs. 5-7. Frondilina tailferensis Mamet et Preat 

Ustron 3 borehole, depth 1396.0-1402.5 m, Frasnian 
Figs. 8-10. Lunucammilla illdigena (Bykova) 
Glogocz6w IG 1 borehole, depth 1975.5-1984.5 m, Frasnian 
Fig. 11 . I.unllcammina devonica (Lipina) 
Glogocz6w IG I borehole, depth 1975.5-1984.5 m, Frasnian 
Figs. 12-16. Eonodosaria evlanensis Lipina 

Glogocz6w IG 1 borehole, depth 1975.5-1984.5 m, Frasnian 
Fig. 17. Eonodosaria cf. salida Konoplina 
Glogocz6w IG 1 borehole, depth 1975.5-1984.5 m, Frasnian 
Fig. 18. Sep/a/Qurncrye/la sp. 

Potrojna IG 1 borehole, depth 2880.0-2882.0 m, Famennian 
Fig. 19. Tournayella sp. 
Potrajna IG I borehole, depth 2880.0-2882.0 m, Famennian 
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PLATE II 

Fig. 1. Chemyshinella 11IImliosa Lipina 
Glogocz6w IG 1 borehole, deplh 1561 .5-1565.0 m, Middle Toumaisian (Tn2) 
Figs. 2, 3. Eoforscilia gigantea (Lipina) 
Glogocz6w fG 1 borehole, depth 1530.2-1534.2 m, Upper Tournaisian (Tn3) 
Fig. 4. TOIlrT/ayeUa disco idea Omn 
Glogocz6w IG I borehole, depth 1530.2-1534.2 m, Upper Tournaisian (Tn3) 
Fig. 5. Vissarionolaxis exilis (Vissarionova) 
Sucha IG 1 borehole, depth 3586.5-3595.5 m, Upper Visean (V3bc) 
Fig. 6-8. Endolhyra brady! Mikhaylov 
Fig. 6 - Potrojna IG ] borehole, depth 2785.4 m, Upper Visean (V3bc); Figs. 7, 8 - Gtogocz6w IG I borehole, 
depth 1447.0-1454.5 m, Upper Visean (V2b-V3a) 
Fig. 9. Tetra/axis sl.bcylindricus Conil et Lys 
Sucha 10 1 borehole, depth 3566.0-3574.3 m, Upper Visean (V3bc) 
Figs. 10, I I. Vissarionolaxis compressa (Brnzhnikova) 
Sucha 10 I borehole, depth 3586.5-3595.5 m, Upper Visean (V3bc) 
Fig. 12. Endothyra pu'lellra Brazhnikova et Potievskaya 
Sucha 10 1 borehole, deplh 3586.5-3595.5 m, Upper Visean (V3bc) 
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PLATE III 

Fig. 1. Elldolhyru spiri/lilliformis (Brazhnikova et Potievskaya) 
Sucha IG 1 borehole, depth 3586.5-3595.5 m, Upper Visean (V3bc) 
FIg. 2. Ompila/otis minima (Rauzer-Chemousova et Reitlinger) 
Sucha IG 1 borehole, depth 3566.0-3574.3 m, Upper Visean (V3bc) 
Fig. 3. EndothyrallOpsis compressa (Rauzer-Chemousovaet Reillinger) 
Sucha IG I borehole, depth 3586.5-3595.5 m, Upper Visean (V3bc) 
Fig. 4. Endolizyrariopsis crussa (Brady) 
Sucha IG 1 borehole, depth 3586.5-3595.5 m, Upper Visean (V3bc) 
Fig. 5. Globoendothyrag/obulus (Eichwald) 
Potrojna IG 1 borehole, depth 2785.4 m, Upper Visean (V3bc) 
Fig. 6. Eosta!fella parustmvei Rauzer-Chernousova 
GlogoczOw IG 1 borehole, depth 1447.0-\454.5 m, Upper Visean (V2b- V3a) 
Fig. 7. Eosta!fella lI1osque/l.sis (Vissarionova) 
Potr6jna IG 1 borehole, depth 2785.4 m, Upper Visean (V3bc) 
Fig. 8. Eosta!fella sp. 
POlr6jna IG 1 borehole, depth 2785.4 m, Upper Visean (V3bc) 
Figs. 9,10. E"dosta!feliaparva(Moeller) 
Fig. 9- Potr6jna IG I borehole, depth 2785.4 m, Upper Visean (V3bc); Fig. 10 - Sucha lG 1 borehole, depth 
3566.0-3574.3 m, Upper Visean (V3bc) 
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PLATE IV 

Fig. 1. ArcllaediscLI.1 cOrlHlspiroide.\· Brazhnikova et Vdovenko 
Sucha IG I borehole, depth 3566.0-3574.3 m, Upper Visean (V3bc). 
Fig. 2. ArchaedisclIs donelziatll/s Sosnina 
Potr6jna IG I borehole, depth 2785.4 m, Upper Visean (V3bc) 
Figs. 3, 4. ArclwediSCIIS COIlI'/'XUS Grozdilova el Lebedeva 
Sucha IG I borehole, depth 3586.5-3595.5, Upper Visean (V3bc) 
Fig. 5. Arclmediscus stilus Grozdilova et Lebedeva 
Sucha IG I borehole, depth 3586.5-3595.5 m, Upper Visean (V3bc) 
Fig. 6. PselldoammodisclIsvo/gellsis(Rauzer-Chernousova) 

Sucha IG I borehole, depth 3566.0-3574.3 m, Upper Visean (V3bc) 
Fig. 7. Arcllaedi.wl .• reditus (Conil ct Lys) 
Sucha IG I borehole. depth 3586.5-3595.5 m, Upper Visean (V3bc) 
Fig. 8. NeoarcIlaedisclIs sp. 
Sucha IG 1 borehole, depth 3566.0-3574.3 m, Upper Visean (V3bc) 
Fig. 9. Archaedisclis moelle"; Rauzer-Chernousova 
Sucha IG 1 borehole, depth 3566.0-3574.3 m, Upper Visean (V3bc) 
Fig. 10. ArchaedisclIs krestovnikovi Rauzer-Chernousova 
Sucha IG 1 borehole, depth 3566.0-3574.3 m. Upper Visean (Vbc3) 
Fig. 11. Tetrataxis barkha/ol'ae Grozdilova et Lebedeva 
Sucha IG 1 borehole, depth 3586.5- 3595 .5 m, Upper Visean (V3bc) 
Fig. 12. Cribros/olnllll! sp. 
Sucha IG 1 borehole, depth 3586.5-3595.5 m, Upper Visean (V3bc) 
Fig. 13. NlIdarc/lQediscll,~ concimlUs (Coni I et Lys) 
Sucha IG 1 borehole, depth 3586.5-3595.5 m, Upper Visean (V3bc) 
Fig. 14. Vall'lIlinelia sp. 
Sucha IG I borehole, depth 3586.5-3595.5 m, Upper Visean (V3bc) 
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