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ABSTRACT: 

ApPELT, 1. 1998. Tournaisian conodonts from the basinal carbonates of the Krzeszowice area, southern 

Poland. Acta Geologica Polonica, 48 (2), 135-140. Warszawa. 

The Lower Carboniferous succession, exposed in the Krzeszowice area of southern Poland, is predomi
nantly composed of shallow-water carbonates. Only one lithological unit of spiculitic limestones was 

deposited in a basinal environment. The conodont fauna recovered from this unit is indicative of the 

Gnathodus cuneiformis Zone. Although the unit is lithologically monotonous, the conodonts show an 

irregular distribution through the section. This distribution was most probably controlled by the influ

ence of the environmental factors and it does not reflect the evolution of the conodont fauna. 

INTRODUCTION 

An extremely thick carbonate platform succes
sion (nearly 1000 m) forms the NE margin of the 
Upper Silesian Coal Basin in southern Poland. 
The exposures are located in the Krzeszowice 
area, in the western and eastern limbs of the 
Dybnik Anticline (Text-fig. 1). During the Late 
Devonian and Early Carboniferous this area was 
a part of the Moravia - Silesia Basin. Three sedi
mentary domains can be distinguished here: the 
zone of immature siliciclastics in the west, a 
starved basin in the middle and the carbonate 
platform (investigated in this study) in the east 
(BELKA 1987). Carbonate sedimentation started 
during the Eifelian and terminated before the end 
of the Visean. 

The major part of the Lower Carboniferous car
bonate sequence represents the carbonate ramp 
and platform environments, among them an open 
and restricted lagoon, intertidal and sabha facies
dominated environments. In the entire succession 
there is only one lithological unit deposited in an 
intra-shelf basin and composed of graded, spi-

culitic limestones. It was provisionally termed 
the Przy Granicy Quarry Formation by 
PASZKOWSKI (1995), but he did not provide a pre
cise description and definition of this unit (Text
fig. 2). Recently, ApPELT (1995) described these 
carbonates from the large Czatkowice Quarry 
and gave the first, preliminary stratigraphic 
information on this section. In the present paper, 
the conodont fauna recoverd from the spiculitic 
limestone unit exposed in this quarry as well as in 
the Przy Granicy Quarry (near the village of 
Szklary) is described (Text-fig. 1). 

The general stratigraphy of the Lower 
Carboniferous succession in the Krzeszowice area 
was established by JAROSZ (1926), who reco
gnized the Tournaisian and Visean stages on the 
basis of the macrofauna, mainly brachiopods. His 
conclusions were completed later by fora
miniferal (SOBON-PODGORSKA 1972, 1975; 
ALEXANDROWICZ & MAMET 1973), and conodont 
data (GROMCZAKIEWICZ-LoMNICKA 1975, 1979). 
The latter author studied single outcrops in the 
Raclawka and Szklarka valleys. Unfortunately, 
the poorly documented position of samples in 
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sections studied by GROMCZAKIEWICZ-LOMNICKA, 
makes it almost impossible to relate her data to 
the present well exposed succession. 

METHODS 

Twenty samples from the Czatkowice Quarry 
(Text-fig. 3) and four from the Przy Granicy 
Quarry were dissolved in acetic acid. Most of the 
samples were 1 to 4 kg, with the exception of 
sample Czl from Czatkowice Quarry and all of 
the samples from Szklary, which were about 1 kg. 

Conodonts were present in 15 samples (Table 
1), from which 810 platform elements were 
recovered. 
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LITHOLOGY AND DEPOSITIONAL 
ENVIRONMENT 

The spiculitic limestone unit is perfectly 
exposed in the northern wall of the Czatkowice 
Quarry on the exploitation level 370. It overlies a 
40 m thick peritidal unit, composed of pelitic and 
fine-grained limestones with caliches, emersion 
surfaces, fenestral structures, and algal mats 
(Pstrqgarnia Formation - Text-fig. 2). The topmost 
part of this unit contains thick-bedded, coarse
grained limestones with a considerable admixture 
of quartz sand and bioclasts. These sandy layers 
are a useful marker, facilitating recognition of the 
base of the spiculitic limestone unit, in which clas
tic material is very rare (Text-fig. 3). 

lkm 

volcanic intrusions 

Miocene 

Mesozoic 

faults 

Fig. I. Location of the studied outcrops on a simplified geological map of the Krzeszowice area (map after S. DOKTOROWICZ-HREBNICKI 1954) 
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Fig. 2. Lithostratigraphy of the Lower Carboniferous in the 

Krzeszowice area (after PASZKOWSKI 1995) 

The spiculitic limestone unit (30 m thick) is com
posed of alternations of calcilutites and fine
grained, graded calcarenites. In the lower and upper 
parts of this unit, the limestones are thick-bedded, 
massive and pale coloured; in the middle they are 
thin-bedded, dark and contain abundant cherts. A 
scattered fauna of fenestral bryozoans, brachiopods, 
solitary rugose corals and crinoids has been found 
throughout the unit. The graded calcarenite layers 
display more or less sharp basal contacts, and pass 
gradually into calcilutites (PI. 1, Fig. 1), which are 
strongly bioturbated by Zoophycos or Chondrites. 
Sporadically, when bioturbation is absent, a hori
zontal lamination occurs. In the lower part of the 
spiculitic limestone unit, there is a pyroclastic layer 
(1 m thick), composed of red/grey and yellow silt 
with zircons, pyro-quartz and pseudomorphs after 
feldspars and/or volcanic glass (Text-fig. 3). The 
upper boundary of the unit is not very clearly 
defined and it is arbitrarily placed at the base of the 
interval in which thick-bedded, coarse-grained 
limestones with cross stratification start to domi
nate. According to PASZKOWSKI (1995), the cross
stratified beds are included to the younger 
Mazurowe Doly Formation (Text-fig. 2). 

The calcilutites of the Przy Granicy Quarry 
Formation are characterised by the appearance of 
two microfacies: peloidal wackestone/packstone 
(PI. 1, Fig. 2) and spiculitic wackestone. The 
graded calcarenite beds are composed of bioclas
tic wackestone/packstone at the base 
(PI. 1, Fig. 3), followed by peloidal wacke
stone/packstone (Pl. 1, Fig. 4). The bioclasts usu
ally comprise crinoids and other echinoderms, 
broken brachiopods, bryozoans, rare foraminifers 
and ostracods. Scolecodonts and common fish 
fragments were found in several samples (Cz2, 
Cz3, Cz4, Cz10, Cz11, Cz14, Cz15, and Cz17) . 

In the Przy Granicy Quarry, only the upper part 
of the spiculitic limestone unit is exposed. It con
sists of about 5 m of thick-bedded calcilutites 
with cherts. The texture corresponds to spiculitic 
wackestone with a relatively high content of 
peloids. Scattered and rare brachiopods, solitary 
corals and crinoids are subordinate. 

The spiculitic limestones are interpreted as 
basinal sediments. The high amount of micritic 
matrix indicates a relatively low-energy environ
ment below the normal wave base. Common bio
turbation, ichnofossils and a rich benthic fauna in 
growth-position point to normal oxygenation. 
The graded accumulations of bioclastic detritus 
are composed of material which was probably 
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CONODONT FAUNA 
AND BIOSTRATIGRAPHY 

Previous data 

derived from a shallower environment as a result 
of downslope transport. The general lithology, 
deep-water ichnofossils, autochthonous and 
allochthonous fossils, as well as some sedimenta
ry structures e.g. fining upward and horizontal 
lamination, are typical of the basinal environ
ment (WILSON 1975). 

The first information on the Early Carbo
niferous conodonts in the Krzeszowice area was 

location of samples 
above the base of 

>-< quarry U 
Z (m) 5,00 

-<>-< 3.10 r:<:r:<: 
Or:<: 

1,05 >-<-< 
N~ 

0,60 ~<Y 

location of samples 
above the base 
of formation 

(m) 22,00 

20,80 

20,60 

20,30 

* P.. 
VJ 

\:) 

samples 

Sz4 

Sz3 

Sz2 

SzI I 

samples 

Cz20 

Czl9 

Czl8 

CzI7 

.~ I 
~ :g, 
'" '" 

c-. 
.~ ::: '" (.) '"- .2l ~ "' 

'" '" -Cl ~ .2l .2l ..5:l :S ::: <:j <:j 
.~ 1:: '" .2 .2 

'" 1:: 1:: 
~ ~ ::: '" ~ (.) '" 0 \:) \:) \:) \:) 

'"-
'" '" -Cl .~ '" ..5:l ::: .2l 

.~ 1:: <:j 

~ 1:: 1:: ::: 
'" <:) (.) 
';' (.) 

'0; <:j 

'" '" ,~ '" '" ,~ .2l .2l '" '" .2l '" ~ ~ ::: '" ~ '" ::: 1:: '" 
<:j '"-

·2 (.) (.) '" :.s ~ <:) 

'" '" 1:: P.. <:) .2 
B ::: ::: ::: <:) P.. '"- ~ (.) 0.. '" VJ C<) 

'" '" (.) VJ '" '::I VJ ::: 
0 0 \:) Q., 0.; 0:; :;2 Q:) Q:) G c..> 

I I 

I 

16,40 Czl6 

15,00 

13.90 

13.00 

12,00 

11.10 

9,70 

8,20 

7,70 

6,10 

5,60 

4,12 

3,0 

0,8 

0.12 

0.04 

Cz1S 

Czl4 

Cz13 

CzI2 

Czll 

CzIO 

Cz9 

Cz8 

Cz7 

Cz6 
pyroc!astic layer ! 

Cz5 

Cz4 

Cz3 

Cz2 

CzI 

. -f-- ~~] .- .-- - -I--- !__I-.1 f--~-

I 

4 

5 

56 

I 1 

I I 
2 I 
6 I 1 ~ 

* -broken as well as juvenile elements 

22 

35 

3 

4 

86 

106 

2 154 

III 

133 

17 

3 

G ,- Gnathodus, Pr ,-Protognathodus, P.- Polygnathus, Ps.- Pseudopolygnathus 
M.- Mestognathus, C.- Cavusgnathus, B, - Bispathodus. 

Table 1. Distribution of platform conodonts in the spiculitic limestones unit 
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A - Location of selected conodont samples in the spiculitic limestone unit in the Czatkowice Quarry; 

boxed area indicates the fie ld of Figure B; p - pyroclastic layer; the base of the spiculitic limestone uni t is indicated by c10ttecl line 

B - Close-up view of the base of the 

spiculitic limestone unit 

.1 
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provided by GROMCZAKIEWICZ-LoMNICKA (1975, 
1979). She distinguished the conodont zones pro
posed by VOGES (1959, 1960) for the Lower 
Carboniferous of Germany and by GROESSENS 
(1974) in Belgium. According to these data, the 
spiculitic limestone unit represents the 
Gnathodus semiglaber Zone and the 
Polygnathus communis carinus Zone, respective
ly. These zones can be correlated with the 
Gnathodus typicus Zone in the conodont zonation 
of LANE & al. (1980). 

Conodont fauna and age 

The conodont fauna from the spiculitic lime
stones in the Czatkowice Quarry is dominated by 
the long-ranging form Polygnathus communis 
communis (Table 1). This species is associated 
with representatives of the genera Gnathodus and 
Bispathodus (PI. 2, Figs 1-10). In the upper part 
of the section, exposed in the Przy Granicy 
Quarry in the village of Szklary, elements of the 
shallow-water genus Cavusgnathus occur (PI. 2, 
Figs 12-15). The conodont fauna is relatively 
abundant in the lower part of the unit (Table 1), 
but towards the top the number of conodont ele
ments decreases and the stratigraphically impor
tant taxa are very rare or absent. The irregular dis
tribution of conodonts in the section does not 
seem to be a result of evolutionary trends of cono
donts. It is most probably due to population 
dynamics cO)1trolled by environmental factors, 
which, however, are not reflected in the lithologi
cal characters of the sediments. 

The conodont fauna recovered from the spi
culitic limestone unit of the Czatkowice Quarry is 
indicative of the Gnathodus cuneiformis Zone. 
This zone corresponds to the G. typicus Zone of 
the Lower Carboniferous conodont subdivision 
proposed by LANE & al. (1980). Because of the 
rarity of the species G. typicus outside of North 
America sections, the G. cuneiformis Zone is used 
in Europe instead of the G. typicus Zone (BELKA 
1985, BELKA & GROESSENS 1986, BELKA & KORN 
1994). Moreover, in some previous zonations of 
the Lower Carboniferous the G. typicus Zone 
occurred below the Sc. anchoralis Zone, and in 
another, above this zone, as was pointed out by 
BELKA (1985) and by PERRET & WEYANT (1994). 
In the Czatkowice Quarry the G. cuneiformis 
Zone is indicated by the co-occurrence of 
Gnathodus cuneiformis, G. typicus, G. delicatus 

and G. punctatus (PI. 2, Figs 2-4, 6-8). 
Unfortunately, among the conodont fauna 
described from the upper part of the spiculitic 
limestone unit in the village of Szklary there are 
only long-ranging species such as Cavusgnathus 
unicornis and Polygnathus communis communis. 
WAHL (1995) found there the follo
wing species: Mestognathus groessensi, 
Cavusgnathus sp., Gnathodus punctatus, 
Bispathodus sp. and Polygnathus sp., which are 
also indicative of the G. cuneifonnis Zone. 

All of the conodonts from the spiculitic lime
stones in the Czatkowice Quarry display very 
low CAl values of 1 - 1.5. Conodonts altered to 
CAl values of 3 - 4, however, have been found in 
the Przy Granicy Quarry in village of Szklary. 
The higher maturity is caused by the thermal 
influence of the post-Variscan porphyric intru
sion in this area (cf. BELKA 1993). 

CONCLUSIONS 

The conodont fauna, recovered from the spi
culitic limestone unit in the Czatkowice Quarry 
and in the Przy Granicy Quarry in the 
Krzeszowice area, is indicative of the G. 
cuneifonnis Zone. This age is shown by the co
occurrence of the species Gnathodus cuneifonnis, 
G. punctatus, and Gnathodus delicatus. 

Despite the monotonous lithology of the whole 
unit, considerable differences in frequency and a 
general decrease in the number of conodonts 
towards the top of unit are observed. This pattern 
can be explained by the influence of environmen
tal factors rather than by evolutionary changes in 
the conodont population. 
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Plate I 

1 - Graded calcarenite with sharp basal contact and cherts (the pencil is 12 
cm long); middle part of the spiculitic limestone unit; Czatkowice Quarry 

2 - Peloidal wackestone with bioturbation (b) and rare bioclasts (bc); sample 
Cz3; thin section, x 80 

3 - Bioclastic wackestone/wackestone with sharp basal contact; bioclasts are 
represented by: bryozoans (a), brachiopods (b), foraminifers (c), and 
echinoderms (d); sample Cz2; thin section, x 160 

4 - Peloidal packstone with horizontal lamination; 13 m above the base of 
the spiculitic limestone unit in the Czatkowice Quarry; thin section, x 20 

J. APPELT, PL. 1 
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Plate 2 

Conodonts from the spiculitic limestone unit 

1- Gnathodus symmutatus? (RHODES, AUSTIN & DRUCE, 1969) x 120, 
sample Cz17, 

2-3 - Gnathodus cuneiformis (MEHL & THOMAS, 1947),2 - x 200, sam-
ple Cz3, 3 - x 200, sample Cz2, 

4 - Gnathodus typic us (COOPER, 1939), sample Cz9, x 160 
5 - Gnathodus sp, (PANDER, 1856), sample Szl, x 141 
6 - Gnathodus typicus (COOPER, 1939), sample Cz2, x 200 
7 - Gnathodus delicatus (BRANSON & MEHL, 1938), sample Czl, x 100 
8 - Gnathodus punctatus (COOPER, 1939), sample Czl, x 109 
9 - Pseudopolygnathus sp, (BRANSON & MEHL, 1934), sample Czl, 

x 70 
10-11- Gnathodus punctatus (COOPER, 1939), sample Cz3, x 140, transi

tional form to Gnathodus semiglaber 
12-13 - Cavusgnathus unicorn is (YOUNGQUIST & MILLER, 1949), Szklary 

quarry, x 120 
14-15 - ?Cavusgnathus sp, (HARRIS & HOLLINGSWORTH, 1933) with broken 

platform and parapet, sample Szl, x 144 
16-17 - Mestognathus groessensi (BELKA, 1983), sample Cz17, x 200 

1-12,15,16 - upper views, 13, 14, 17 - inner lateral views 

1. APPELT, PL. 2 
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