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Lower Carboniferous conodont biostratigraphy
in the northeastern part of the
Moravia-Silesia Basin

ABSTRACT: The conodont fauna contained in carbonate rocks pierced by boreholes in the area
between Olkusz and Sosnowiec (southern Poland) is recognized as indicative of Middle Tournaisian’
to late Viséan age. The three new species of Grathodus and Paragnathodus, viz. Gnathodus austini
sp. 0., Gnathodus praebilineatus sp. n., and Paragnathodus cracoviensis sp. n., provide a clear under-
standing of the origin of Viséan gnathodid conodonts. To correlate the Lower Carboniferous de-
posits in the Olkusz and Sosnowiec area, the preliminary standard conodont zonation of SAND-
BERG & al. (1978) and LANE, SANDBERG & ZIEGLER (1980) is adpoted, and two conodont
zones, the aqustini and the bilineatus, are introduced to extend the zonal scheme upward to the late
Viséan. On the basis of this biostratographic framework, the diachronous nature of the facies is
indicated, and this precludes simple correlation of lithological and biostartigraphic units. The signi-
ficant stratigraphic gap between the Devonian and the Lower Carboniferous deposits covers the
interval between the Middle and/or Upper costatus Zone (uppermost Famennian) and the crenulata
Zone (Middle Tournaisian). In some places, however, the presence of the sandbergi Zone at the
base of the Lower Carboniferous sequence is also suggested

INTRODUCTION

The Lower Carboniferous sequence-of the northeastern peripheral part of the
Moravia-Silesia Basin is almost completely covered by Mesozoic and Tertiary de-
posits. In the Krzeszowice region, there occur many outcrops of the Lower Carbo-
niferous strata (Text-fig. 1) that for a long time have extensively been studied by a nu-

~mber of workers, and the conodonts have been reported from several localities
{GROMCZAKIEWICZ-EOMNICKA 1974, 1979; BELKA 1982). .'

By comparison, the recognition of the Lower Carboniferous sequence noted to
occur below the Triassic cover near Olkusz was limited to the data from two bore- )
holes only (ALEXANDROWICZ & ALEXANDROWICZ 1960; MATYJA &
NARKIEWICZ 1979). In this area, over a hundred boreholes have recently been
drilled in search for lead- and zinc-bearing Triassic dep051ts ‘but some of them pier-
.ced also the Lower Carboniferous strata. Based on these boreholes the Dinantian
carbonates have been.recognized in the Sosnowiec and Olkusz areas (BELKA
1984, 1985). The facies analysis cotrelated by conodont zonation allowed to di-
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34 ZDZISEAW BELKA

stinguish the carbonate platform, the platform margin, the foreslope, and the basinal
facies. The biostratigraphic framework of that analysis is presented herein as well
as the description of the conodont fauna which was collected from eigth boreholes
(cf. Text-fig. 1). The list of samples and their conodont content have been enclosed
in the earlier paper of the author (BELKA 1984).
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Fig. 1. Generahzed location of the studied boreholes (black circles) and the outcrops of the Lower
Carboniferous deposits (stippled) in the Olkusz and Sosnowiec area, northeastern part of the Mo-
ravia-Silesia Basin

CONODONT FAUNA MATERIAL

In the present study over 300 samples have been processed, but only 178 yieldéd‘
identifiable conodonts. Because of small diameter of cores, the weight of samples.
taken was from 0.5 to 1.5 kilogram. A total of about 2400 Lower Carboniferous
conodonts were recovered, and the number of disjunct platform elements was.
almost 1600. '

Moreover, four boreholes were also sampled for the Devonian conodonts (2000 elements from
12 samples) to define the age of the top of the Devonian sequence in the area between Olkusz and
Sosnowiec.

The average number of conodonts per kilogram of rock dissolved was low, with a range from
7—10 (¢f. BELKA 1984). Such relatively low conodont frequency is very common in the Carboni-
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the Lower Carboniferous of the Olkusz and Sosnowiec area
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CONODONT BIOSTRATIGRAPHY 35

ferous Limestone facies in Europe (¢f. RHODES, AUSTIN & DRUCE 1969). It is usually inter-
preted as a result of rapid sedimentation (LINDSTROM 1964), but a relative decrease of conodont-
-bearmg animals in the Lower Carboniferous seas should bs also considered.

Both in the Lower Carboniferous and the Devonian samples the platform ele-
ments outnumber the ramiform ones. This is the case often observed in the majority
of sections in the world and generally, it resulted from synsedimentary selective
transport of particular conodont elements. ZIEGLER (1972) noted that the obser-
vations of thousands of the Upper Devonian samples displayed an almost regular
ratio, four to one, between platform and ramiform elements. In the collected Lower
Carboniferous material this ratio averages 1.5:1 (Text-fig. 2). Nevertheless, the
number of ramiform elements is still much too small. This is indicated by compo-
sition of natural conodont assemblages (¢f. SCHMIDT 1934; SCHMIDT &
MULLER 1964) and of reconstructed conodont apparatuses (KLAPPER & PHILIP
1971; CHAUFF 1981; HOROWITZ & REXROAD 1982), which show that the
ramiform elements prevailed several times the platform ones. The more so that
there were Lower Carboniferous conodont apparatuses (see BAESEMANN 1973)
wanting in platform elements, e.g. Idioprioniodus conjunctus (GUNNELL). In the
case under study, the synsedimentary, posthumous transport of conodonts seems.
most likely to be responsible for the artificial proportion of the both conodont
elements in the samples. This is becuase that transport of allochems played an
important part in the sedimentation of the Lower Carboniferous deposits near
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Fig. 2. Frequency distribution of the ratio between platform (P) and ramiform elements (R) in
the 178 Lower Carboniferous samples from the Olkusz and Sosnowiec area
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Olkusz and Sosnowiec (BELKA 1984, 1985). Even so, however, no mixed faunas
were produced due to rapid sediment accumulation.

Considering the biostratigraphic purposes as well as the deficit of ramiform
elements in the samples, the form taxonomy has been employed, and except a few
ramiform elements (e.g. Hindeodella segaformis), only platform conodonts have
thoroughly been investigated.

The collected conodont fauna, in term of its diversity, is very similar to those
known from the United States, Spain, West Germany, and Belgium, which were
noted to occur in offshore settings. from the platform margin, the foreslope, and the
basin (VOGES 1959; SANDBERG & GUTSCHICK 1979; LANE, SANDBERG
& ZIEGLER 1980; HIGGINS & WAGNER-GENTIS 1982). ‘

In the studied fauna, however, the observed abundance of conodonts, except
of genus Scaliognathus, is distinctly lower; even the samples taken from the fore-
slope deposits did not yield an abundance as high as that reported by SANDBERG
& GUTSCHICK (1979) in the Osagean fauna from Utah. The appearance of Mesto-
gnathus, represented by M. groessensi, much. earlier than the base of the Lower
Viséan makes the main difference of the studied fauna. Among the Tournaisian
forms, such genera as Doliognathus, Dollymae, Eotaphrus, and Protognathodus,
were found in very small quantities. The Viséan elements are characterized, however,
by the great diversity of gnathodids, among which there appear three new species,
viz. Gnathodus austini sp. 1., Gnathodus praebilineatus sp. 1., and Paragnathodus
cracoviensis sp. n.

Some few specimens of Mestognathus, Cavusgnathus and Cloghergnathus in the
counted fauna are a matter of course when the deep-water conditions of sediment-
ation during the Viséan are considered (BELKA 1984). :

The stratigraphic ranges of the recognized Tournaisian and Viséan spemes
(Text-fig. 3) are consistent with the data from other continents (¢f. LANE, SAND-
BERG & ZIEGLER 1980). Two taxa only, Gnathodus pseudosemiglaber and Eotaph-
rus? sp. V, make their first appearance earlier than it has hitherto been kxiown.

The morphotypes of the species of Siphonodella and Gnathodus recognized
herein were originally distinguished by SANDBERG & al. .(1978) and LANE
SANDBERG & ZIEGLER (1980).

PLATE 1

1 — Siphonodella crenulata (COOPER, 1939), Morphotype 2; borehole WB-64 (depth 158 ‘m),
la — upper view, X84; 1b— lower view, X77

2-3 — Siphonodella quadruplicata (BRANSON & MEHL, 1934); 2 from BO-150 (depth 567 m),
upper view, X57; 3 from BO-150 (depth 567 m), upper view, X37

4-5 — Siphonodella lobata (BRANSON & MEHL, 1934); 4 from BO-150 (depth 563.2 m), upper
view, X34; 5 from BO-150 (depth 564.3 m), juvenile specimen, lower view, X79

6 — Dinodus leptus COOPER, 1939; BO-150 (depth 563.2 m), lateral view, x45

T — Elictognathus peculiaris (BRANSON & MEHL, 1934); BO-150 (depth 564.3 m), 7a — lateral
view, X73; 7b — oblique upper view, X78 .
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CONODONT BIOSTRATIGRAPHY 37

SYSTEMATIC ACCOUNT

The systematic part includes a description of 3 new species of Grathodus and
Paragnathodus, and a discussion upon two species. The other species present in the -
collected fauna are only listed (Text-fig. 3) and illustrated (Pls 1—17). All type
material and figures specimens are kept in the collection of the Institute of Geology,
University of Warsaw.

" Genus Eotaphrus PIERCE & LANGENHEIM, 1974 .
Type species: Eotaphrus burlingtonensis PIERCE & LANGENHEIM, 1974
Eotaphrus? sp. V of LANE, SANDBERG &. ZIEGLER 1980
PL 9, F]g 6)

1959, Icriodus latericrescens BRANSON & MEHL?; VOGES, p. 286 (specimens not illustrated).
1971. N. GEN. B; GROESSENS, p. 17, Pl 2, Figs 5—6
1980. Ectaphrus? n. sp. ¥V; LANE, SANDBERG & ZIEGLER, Pl 10, Figs 9—10 (specimens from VOGES’ collection);

MAT'ERrAL 1 specimen.

REMARKS As presently conceived (LANE SANDBERG & ZIEGLER 1980), the genus
Eotaphius contains three species forming a phyletic lineage E. evae— E. bultyncki— E. burlingtonensis,
and Eotaphrus? sp. V'is referred as a possible fourth species of this genus. The Iatter form has a close
resemblance to E. burlingtonensis PIERCE & LANGENHEIM -but differs from all the former
species of Eotaphrus by having a very weak cusp at the anterior end*. The presented specimen (PL 9,
Fig. 6) was found in the lower part of the cuneiformis Zone, i.e. much earlier (¢f. LANE, SAND-
BERG & ZIEGLER 1980) than the first occurrence of Eotaphrus evae. Although the general shape
and morphology coincide with the diagnosis of the genus Eotaphrus, this element seems to be more
closely connected with genus Staurognathus. The transitional form described by AUSTIN & GRO-
ESSENS (1972) as ,,New genus B GROESSENS— Staurognathus BRANSON & MEHL” shows
that Eotaphrus? sp. ¥V could be the ancestor of Staurognathus cruciformis BRANSON & MEHL.

RANGE: At present, known from lower parts of the cuneiformis Zone and of the ancliordlis
Zone. ST . : S

* All representatives of the genus Eotaphrus are herein oriented inversely than hitherto given.
This follows NICOLL’s suggestion (1982) that genus Icriodus, which is homeomorphic with Foza-
phrus, was previously oriented incorrectly. Basing on a study of ontogeny of Icriodus expansus,
NICOLL (1982) noted that the posterior cusp of icriodid platform elements was homologous to
the anterior blade in such platform elements as Polygnathus, Gnathodus and Siphonodella. This is
Wwhy all the Icriodus-like platform elements are to be reonented ) o

PLATE 2

1-3 — Siphonodella isosticha— obsoleta; 1 from Sosnowiec (depth 1887 m), x70; 2 from Sosnowiec
(depth 1909.6 m), 2a — lower view, X 51; 2b — X47; 3 from Sosnowiec (depth 1909.6 m), X 63
4-9 — Siphonodella obsoleta HASS, 1959; 4 from Sosnowiec (depth 1889 m), x41; 5 from Sosno-
wiec (depth 1912 m), lower view, X41; 6 from Sosnowiec (depth 1912 m), lower view of the
....platform with well-developed pseudokeel, :X66; 7 from Sosnowiec (depth 1911 m), x47;
8 from BO-150 (depth 525 m), %X50; 9 from BO-150 (depth 558 m), X 60
All upper views, except as noted
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Genus Gnathodus PANDER, 1856
Type species: Gnathodus mosquensis PANDER, 1856
Gnathodus austini sp. n. '

(Pl. 4, Figs 2—3, 7—8 and 10—11)

1967. Gnathodus texanus ROUNDY; WIRTH, p. 213, Pl. 23, Fig. 19 (only).
1977. Gnathodus texanus ROUNDY ; PERRET, Pl 51, Fig. 16a—b.

1977. Gnathodus 1ypicus COOPER; EBNER, pp. 470—471, Pl 1, Fig. 8 (only).
1982. Gnathodus girtyi; von BITTER & PLINT-GEBERL, Pl, 6, Fig. 7 only.

HOLOTYPE: The specimen illustrated in Pl. 4, Fig. 1la—c.

DERIVATION OF THE NAME: In honour of Dr. Ronald L. AUSTIN, University of Southampton.
TYPE LOCALITY: Borehole BO-162 (depth 353.8 m), 5 km west of Olkusz, Polish Jura.

TYPE HORIZON: The austini Zone (Middle Viséan)

DIAGNOSIS: A species of Grathodus having on its inner side a parapet, the anterior portion of
which forms either a high, single node or two fused nodes; the parapet does not extend to the pos-
terior tip of the blade; the outer side of the cup bears, parallely to the blade, a row of a few nodes
that both anteriorly and posteriorly is shorter than the parapet. The posterlor blade denticles are
generally simple.

MATERIAL: 17 specimens.

REMARKS: The species Gnathodus austini sp. n. covers the transitional field between G.
texanus ROUNDY and G. girtyi girtyi HASS. These three taxa form an easily distinguishable
phyletic lineage G. texanus—G. austini—G girtyi girtyi illustrating an increased platform develop-
ment (see Pl. 4, Figs 1—9). The most diagnostic feature of Gnathodus austini, the high, simple node
at the anterior end of the parapet is reminiscent of a pillar-like parapet present (see Pl 4, Figs 1
and 5—6) in G. texanus. The successive connections of G. austini with its predecessor are shown by
juvenile specimens that usually exibit an expanded posterior blade (PL. 4, Fig. 10). The hew species,
G. austini sp. n. resembles G. girtyi girtyi, which can be distinguished, however, by the well-developed,
both inner and outer parapets extending to the posterior tip of the blade (P1. 4, Figs 4 and 9). Never-
theless, in the bilineatus Zone, juvenile specimens of these taxa are problematlc in their discrimi-
nation.

This unit can also be mista.ken for Gnathodus typicus Morphotype 2 (sensu LANE, SANDBERG
& ZIEGLER 1980), but the latter form never yields so distinct high node at the anterior end of the
parapet. .

RANGE: From the base of the austini Zone into the bilineatus Zone.

PLATE 3

1-3 — Gnathodus delicatus BRANSON & MEHL, 1938; I from Sosnowiec (depth 1820.5 m), X69;
2 from Sosnowiec (depth 1845.5 m), % 50; 3 from Sosnowiec (depth 1842.5 m), specimen transi-
tional to Gnathodus cuneiformis, X 67

4-5, 7-8 — Gnathodus cuneiformis MEHL & THOMAS, 1947; 4 from Sosnowiec (depth 1854 m),

' juvenile specimen, X 94; 5 from BO-162 (depth 353.3 m), X 82; 7 from Sosnowiec (depth 1859 m),
specimen transitional to Grathodus delicatus, x47: 8 from Sosnowiec (depth 1859 m), x50

6 — Protognathodus praedelzcatus LANE, SANDBERG & ZIEGLER, 1980; Sosnowiec (depth
1881.5 m), x82

9, 12 — Gnathodus punctatus (COOPER 1939); 9 from ‘WB-64 (depth 111 m), X27; 12 from WB 64
(depth 113 m), %33 .

10-11 — Protognathodus cordiformis LANE, SANDBERG & ZIEGLER, 1980; 70 from Sosnowiec
(depth 1842.5 m), x59; 11 from Sosnowiec (depth 1842.5 m), lower view, X 61

All upper views, except Fig. 11
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Gnathodus praebilineatus sp. 1.
(Pl. 7, Figs 4—8)

1974. Gnathodus bilineatus (ROUNDY); AUSTIN & HUSRI, Pl 3, Figs 4—5 (only).

1977. Gnathodus sp. A; EBNER, p. 471, Pl. 2, Figs 5, 7—10, 13.

1982. Grathodus bilineatus; von BITTER & PLINT-GEBERL, PL 6, Figs 8—11.

1982. Gnathodus bilineatus bilineatus (ROUNDY); HIGGINS & WAGNER-GENTIS, pp. 328—329 (second morpho-
tvpe only). )

HOLOTYPE: The specimen illustrated in Pl. 7, Fig. 4.

DERIVATION OF THE NAME: From the fact that this species precedes and is ancestral to Gnathodus bilineatus.

TYPE LOCALITY: Borehole BE-75 (depth 448.5 m), 5.5 km west of Olkusz, Polish Jura.

TYPE HORIZON: The lower part of the bilineatus Zone (Middle-Upper Viséan).

DIAGNOSIS: A species of Gnathodus characterized by a broad, triangular cup with a long inner
parapet formed by a row of nodes or cross ridges extending to, or near to the posterior tip of the
blade; the outer cup is smooth or ornamented by randomly scattered nodes.

MATERIAL: 13 specimens.

REMARKS: The species Gnathodus praebilineatus sp. 1. is a perfect homeomorph of Gna-
thodus delicatus BRANSON & MEHL, and it also appears to be homeomorphic with Gnathodus
bilineatus bollandensis HIGGINS & BOUCKAERT. These three taxa, however, are separated by
a disparity in their stratigraphic ranges (¢f. HIGGINS 1975; LANE, SANDBERG & ZIEGLER
1980; BEELKA 1984). The new species is clearly connected, by transitional specimens (Pl. 7, Fig. 8),
to its descendant, Grathodus bilineatus bilineatus. Quadrate shape of the outer cup that typically
bears a row of nodes paralleling the blade in its posterior end, as well as a tendency for ornamentation
to form rows of nodes or ridges allow, however, to recognize G. bilineatus bilineatus.

Most likely, G. praebilineatus evolved from G. semiglaber BISCHOFF by the development
of the inner parapet and simultaneously by reduction of the posterior blade to become simple. The
specimens described by EBNER (1977) as Gnathodus sp. A from the Lower Viséan of Styria repre-
sent the earliest phylogenetic forms of G. praebilineatus; their parapet is lower and do not extend
to the posterior tip of the blade, whereas the outer cup may be almost smooth (comp. Pl. 7, Figs 5
and 7). :

Recently, HIGGINS & WAGNER-GENTIS (1982) recognized two morphotypes of Gnathodus
bilineatus bilineatus based on length of the inner parapet and the pattern of the outer cup ornamen-
.tation. The first morphotype has a long parapet and corresponds to the nominative subspecies,
while in the second one the parapet is shorter. Unfortunately, only first of these morphotypes has
been figured and, moreover, stratigraphic ranges of these morphotypes have not been subdivided.
It is thought that the second morphotype corresponds exactly to G. praebilineatus sp. n. which is
treated as a new species, and regarded as an ancestor of G. bilineatus bilineatus.

RANGE: Base of the aqustini Zone into the lower part of the bilineatus Zone.

PLATE 4

1, 5-6 — Gnathodus texanus ROUNDY, 1926; I from BO-162 (depth 366.5 m), 1a — lateral view,
%X33; 1b — x34; 5 from BO-149 (depth 216 m), X 58; 6 from BO-150 (depth 196.5 m), x44

2-3, 7-8, 10-11 — Gnathodus austini sp. n.; 2 from BO-162 (depth 366.5 m), xX69; 3 from BO-162
(depth 354.8 m), x82; 7 from BO-162 (depth 372 m), X 58; 8 from BO-162 (depth 354.8 m),
X 58; 10 from BE-75 (depth 472.4 m), X67; 11 from BO-162 (depth 353.8 m), holotype,
11a — x 80; 11b — lateral view to show the inner parapet, X 84; 11¢c — lateral view to show
the outer parapet, X80

4, 9 — Gnathodus girtyi girtyi HASS, 1953; 4 from BE-75 (depth 448.5 m), x43; 9 from BO-162
(depth 346.3 m), x62

All upper views, except as noted
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Genus Paragnathodus HIGGINS, 1975
Type species: Spathognathodus commutatus BRANSON & MEHL, 1941
Paragnathodus cracoviensis sp. n. '

(PL. 11, Figs 5—6)

1957. Gnathodus commutatus commutatus (BRANSON & MEHL); BISCHOFF, p. 23, Pl 4, Figs 3—4, 6 (only).

1972. Gnathodus commutatus commutatus; CHOROWSKA, PL 1, Figs 12—13.

1973. Gnathodus cf. G. BISCHOFF; CONIL, GROESSENS & LYS, Pl 6, Flgs 2425,

1974. Gnathodus commutatus (BRANSON & MEHL); AUSTIN & 4., Pl. 1, Fig. 12 (only). ’

1974. Gnathodus coinmutatus comimutatus (BRANSON & MEHL); AUSTIN & HUSRI, PI. 2, Fig. 2a—c (only).

1974. Gnathodus cf. commutatiis; GROESSENS, p. 167, PI. 46. ’ ' )

1979. Gnathodus sp.[ aff. Par hod, . tus' (BRANSON & MEHL); MATYJA & NARKIEWICZ, p. 485,
PL 4, Flgs 1-2, 5. :

1980 Gnathodus commutatus ('BRANSON & MEHL); MEETCALFE Pl 13, Fxg 10.

HO]'.JOTYPE The specimen illustrated in PL 11, Fig. 6a—b

DERIVATION OF THE NAME: After Cracow, the old capital of Poland
TYPE LOCALITY: Borehole Sosnowiec IG-I (depth 1779 m) in Upper Silesia.
TYPE HORIZON: The texanus Zone (Lower Viséan).

DIAGNOSIS: A species of Paragnathodus characterized by a broad blade that is expanded to form
transverse ridges; the blade tapers posteriorly and anteriorly ahke, and extends beynod the oval-
-shaped cup at the posterxor end.

MATERIAL: 7 specimens .

REMARKS ‘The specles Paragnathadus cracoviensis sp. n., due to havmg a smooth cup,
closely resembles .Paragnathodus commutatus (BRANSON & MEHL) which can be distinguished,
however, by its simple, unexpanded blade and a more circular shape of the cup. The juvenile speci-
mens of these two species may be mdlstmgulshable, because, as noted by HIGGINS (1975), the
juvenile forms of P..commutatus tend to have an expanded blade and a rather narrow cup. MATYJA,
& NARKIWEICZ. (1979) considered, therefore, the adult specimens characterized by expanded
blade, described as ,,Grathodus sp. [aff.Paragnathodus commutatus (BRANSON & MEHL)” - to be
a predeoessor of P. commutatus. The species P. cracoviensis sp. 1., as an ancestor of .P. commutatus,
is thus the earliest species of the genus. Most likely, it evolved at the base of the fexarnus Zone from
Bispathodus stabilis, a long-ranging conservative species, which also gave rise to the genus Proto-
gnathodus (see ZIEGLER, SANDBERG & AUSTIN 1974) which is considered to be homeomorphic,
with Paragnathodus.

RANGE: From the base of the texanus Zone into the lower part of the austini Zone The
specimen of G. commutatus reported from the uppermost. Viséan. of Tramaka, Belgium (AIUSTIN
& al. 1974, Pl. 1, Fig. 12), and treated herein as P. cracoviensis, has most certainly been redeposited;
in other sections in Belgium, the forms attributable to P. cracoviensis sp. n. are noted from the’ Lower
Viséan only (¢f. GROESSENS 1974). : .

PLATE 5

1-5 — Gnathodus typicus COOPER, 1939; 1 from Sosnowiec (depth 1887 m), Morphotype. I, X 65;
2 from WB-64 (depth 143.7 m), Morphotype 2, X91; 3 from BO-150 (depth 407 m), Morpho-
type 2, X70; 4 from BO-150 (depth 421 m), Morphotype 2, juvenile specimen, X93; 5 from
BO-150 (depth 411 m), Morphotype 2, juvenile specimen, X100

6-14 — Gnathodus homopunctatus ZIEGLER, 1962; 6 from BE-75 (depth 472.4 m)," X 55 7 from
-Sosnowiec (depth 1776.4 m), x65; 8 from Sosnowiec (depth 1762 m), x47, 8a — lateral view,
8b — upper view, 9 from BO-150 (depth 361 m), X 60; 10 from Sosnowiec (depth 1700.5 m),

- X43;.11 from BE-75 (depth 448.5 m), X61; 12 from BO-162 (depth 346.3 m); X 80; 13 from
BO-162 (depth 346.3 m), x76; 14 from BO-162 (depth 356.8 m), X 54 .
All upper views, except Fig. 8a:



ACTA GEOLOGICA POLONICA, VOL, 35 Z. BELKA, PL. 5




ACTA GEOLOGICA POLONICA, VOL. 35 Z. BEEKA, PL. &




CONODONT BIOSTRATIGRAPHY : 41

Genus Polygnathus HINDE, 1879
Type species: Polygnathus dubius HINDE, 1879 -
Polygnathus triangulus (VOGES, 1959)
(PL. 13, Figs. 2—4)

1959. Pseudopalygnathus triangula triangula n. subsp.; VOGES, pp. 304—305, PL. 35, Figs 7—I13.

lus tri Ius VOGES; BUTLER, p. 510, Pl. 58, Fig. 32,

1973. P: tr
tri lus triangulus VOGES; GEDIK, p. 24, PL 6, Figs 3 and 9.

1974, P
MATERIAL: 5 specimens.

1961. P tri tri la VOGES; FREYER in: DVORAK & FREYER, p. 894, Pl. 2, Fxgs 6—17.
1966. Pseudopolygnathus trie la tri la VOGES; KLAPPER, p. 13, PL 1, Figs 15—22.

1969. Pseudopol. hus tri la tri la VOGES; SCHONLAUB, p. 341, Pl. 1, Figs 20--22.

1969 Pseudopol; tri la triangula VOGES; MATTHEWS, p. 271, Pl. 48, Figs 2 and 7.

1970. Pseudopol. tri I trIangulus VOGES; THOMPSON & FELLOWS, p. 103, PL 7, Flgs 6—7.

NN N o

REMARKS: ‘This unit was formely assigned to the genus Pseudopolygnathus. It was KLAPPER
(1966) who first noticed that only immature specimens of ‘Pseudopolygnathus triangulus triangulus
VOGES display a relatively large basal cavity being diagnostic of the genus Pseudopolygnathus,
whereas in the majority of specimens the basal cavity is very small and it forms a pit similar to that
of genus Polygnathus. Because these two genera are separated, first of all, on the basis of the basal
cavity size, the species Pseudopolygnathus triangulus triangulus is transfered herein (cf also LANE,
SANDBERG & ZIEGLER 1980) to the genus Polygnathus.

RANGE: In the investigated sections this taxon occurs only in the lower part of the crenulata

Zone.

CONODONT ZONATION

In the past tens of years the conodonts have become a commonly accepted toot
for the Lower Carboniferous biostratigraphy. As a consequence, dozens of conodont
zonations have been proposed, the most important of which are these of VOGES
(1959, 1960), COLLINSON, SCOTT & REXROAD (1962), HIGGINS & BOUC-
KAERT (1968), MEISCHNER (1970), MARKS & WENSINK (1970), COLLIN-
SON, REXROAD & THOMPSON (1971), PIERCE & LANGENHEIM (1972),
AUSTIN (1973), AUSTIN & HUSRI (1974), GROESSENS (1974), HIGGINS
(1974), JENKINS (1974), RICE & LANGENHEIM (1974), EBNER (1977), PER-
RET’ (1977), BUCHROITHNER. (1979), RUPPEL (1979), SANDBERG (1979),
JOHNSTON & HIGGINS (1981), HIGGINS & VARKER (1982), and von BITTER

PLATE 6

1 — Gnathodus delicatus— cuneiformis; WB-64 (depth 154.2 m), X 68

2-3 — Gnathodus cuneiformis MEHL & THOMAS, 1947; 2 from WB 64 (depth 120 m), X61;
3 from BO-150 (depth 389 m), X73

4 — Gnathodus cuneiformis— pseudosemiglaber; BO-150 (depth 411 m), juvenile specnmen, ><106

5-13 — Gnathodus pseudosemiglaber THOMPSON & FELLOWS, 1970; 5 from Sosnowiec (depth
1762 m), x45; 6 from BO-150 (depth 421 m), X 51; 7 from Sosnowiec (depth 1779 m), X 63;
8 from BE-75 (depth 456 m), X40; from Sosnowie: (depth 1762 m), x46; 10 from BO-150
(depth 411 m), x69; 11 from BO-150 (depth 411 m), juvenile specimen, X 95; 12 from BO—150v
(depth 359 m),- x25; 13 from Sosnowiec (depth 1787 m), x20.

- All upper views
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Fig. 4. Correlation of the proposed conodont zonal scheme and the preliminary standard zonation

with the ammonoid sequence (based on: VOGES 1960, MEISCHNER 1970, and SANDBERG & al.

1978) and the Belgla.n stratigraphic scheme (based on: CONIL & PAPROTH 1968, GROESSENS
1974, and CONIL, GROESSENS & PIRLET 1976)

PLATE 7

1-3 — Grathodus semiglaber (BISCHOFF, 1957); I from Sosnowiec (depth 1781 m), x24; 2 from
Sosnowiec (depth 1790.5 m), x40; 3 from Sosnowiec (depth 1784 m), x37

4-8 — Gnathodus praebilineatus sp. n.; 4 from BE-75 (depth 448.5 m), holotype, X 60; 5 from BE-75
(depth 467.6 m), x89; 6 from BE-75 (depth 456 m), X 69; 7 from BO-150 (depth 166.5 m).
X54; 8 from BO-162 (depth 356.8 m), x52

9 — Gnathodus mermaidus AUSTIN & HUSRI, 1974; BE-75 (depth 448.5 m), X75

10 — Gnathodus girtyi cf. intermedius GLOBENSKY, 1967; BO-162 (depth 334 m), x51

All upper views



ACTA GEOLOGICA POLONICA, VOL, 3i , : Z., BELKA, PL. 7




ACTA GEOLOGICA POLONICA, VOL, 35 Z. BELKA, PL. 8




CONODONT. BIOSTRATIGRAPHY 43

& PLINT-GEBERL (1982). These zonations, usually reflecting orly the local ranges
of taxa did not prove, however, to be of a global uce. In the last years, therefore,
the necessity of a standard conodont zonation for the Lower Carboniferous has
become evident. On the other hand, at the same time the discontinuities in the
“orthostratigraphical”’ ammonoid zoration of SCHMIDT (1925) have been reco-
gnized: MATTHEWS (1970a, b) and PAPROTH (1970) showed that there are two
significant intervals in which no ammonoid zones are established. The first interval
falls between the Gattendorfia- and Pericyclus-Stufe, whereas the second one occurs '
within the Viséan, comprising approximately its middle portion (Text-fig. 4). Sub-
sequently to this recognition, SANDBERG & al. (1978) introduced a preliminary
standard zonation based on the stratigraphic ranges of particular species of Sip-
honodella, and they subdivided the Lower ard Middle Tournaisian (Kinderhookian)
into six zones, the precision of which rivals the standard Upper Devonian conodont
zonation. In 1980, LANE, SANDBERG & ZIEGLER distinguising the three
succeeding zones (typicus, anchoralis-latus, and texanus) expanded the preliminary
standard zonation on the post-Siphonodella/pre-bilineatus interval. This zonal
scheme has been constructed to provide the potential basis for a worldwide corre-
lation. To this end, the major changes in the Lower Carboniferous conodont se-
quence marked by the first appearance of the most important species of Siphonodella, .
Gnathodus, and Scaliognathus were used.

In the course of nature, the global application of this zonation is however limited
due to ecological reasons. The worldwide distribution as the majority of the Lower
Carboniferous conodonts yield, some of them show very restricted environmental
“tolerances. The genera Siphonodella and Scaliognathus, considered to be deep-water
(AUSTIN & BARNES 1973; AUSTIN 1976), delimit the application of the standard
zonal scheme to the shelf-slope and off-shelf environment (¢f. SANDBERG &
GUTSCHICK 1979; LANE & ZIEGLER 1983). For the shallow-water shelf
area with conodont fauna dominated (see AUSTIN 1976; MERILL & MARTIN
1976; von BITTER 1976) by asymmetric forms as Cavusgnathus, Taphrognathus,
Clydagnathus, Patrognathus, and Mestognathus, an alternative zonal scheme is
necessary. To correlate these independent zonations the genus Gnathodus would
have been very useful, because sometimes it occurs with deep-water, and sometimes
with shallow-water asymmetric conodonts (see AUSTIN 1976 SANDBERG &
GUTSCHICK 1979).

PLATE 8

1 — Dollymae bouckaerti GROESSENS, 1971; Sosnowiec (depth. 1859 m), x32

2, 4-5 — Scaliognathus praeanchoralis LANE, SANDBERG & ZIEGLER, 1980; 2 from Sosno-
wiec (depth 1845.5 m), lower view, x91; 4 from Sosnowiec (depth 1842 5m), xX79; 5 from

- Sosnowiec (depth 1844.5 m), x56

3 — Doliymae sp.; Sosnowiec- (depth 1819 m), x75

6-8 — Scaliognathus anchoralis europensis LANE & ZIEGLER, 1983; 6 from Sosnow1ec (depth
1815.7 m), lower view, X 52; 7 from Sosnowiec (depth 1815.7 m), x48; 8 from WB-64 (depth
165m), x53 - ’

. All upper views, except Figs 2 and 6
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Based upon conodonts, the previous biostratigraphic studies of the Lower Carbo-
niferous in Poland correlated the investigated tections using different zonations.
established in Germany, Belgium and/or England and no separate scheme has been
introduced. The conodont subdivision proposed by RHODES, AUSTIN & DRUCE
(1969) for the.British Avonian (uppermost Famennian, Tournaisian and Viséan)
was adopted by SKOMPSKI & SOBON-PODGORSKA (1980), as well as.by
GROMCZAKIEWICZ-EOMNICKA (1974) and. BELKA (1982) to correlate the
uppermost Viséan deposits in the Lublin Coal Basin and in the Cracow Upland,
respectively. For the Lower Viséan conodont fauna of the Cracow Upland (GROM-
CZAKIEWICZ-EOMNICKA 1979; MATYJA & NARKIEWICZ 1979) the most
useful scheme appeared that of AUSTIN (1973) with its modification made by GRO-
ESSENS, CONIL & LEES (1976). SZULCZEWSKI (1973), however, applied
VOGES’ (1960) zonation to subdivide the conodont sequence present within the
neptunian dykes developed in the Upper Devonian bioherm of the Holy Cross Mts.

To correlate the Lower Carboniferous deposits from the Moravia-Silesia Basin,
the preliminary -standard conodont zonation (SANDBERG & al. 1978; LANE,
SANDBERG & ZIEGLER 1980) is adopted here. Some modifications of this
scheme are proposed to offer facilities for its usage. Moreover, two successive co-
nodont zones are introduced to extend the scheme upwardly, until the first occurrence
of Paragnathodus nodosus within the Upper Viséan. These are the austini Zone and
bilineatus Zone, the first of which is a new, consecutive-range zone, while the latter
was established by VOGES (1960) and cubqequently often recogmzed in many Lower
Carbomferous sections. .

’ CRENULATA PARTIAL-RANGE ZONE

SYNONYMS Sxphonodella crenulata Zone, VOGES (1960), lower Subzone only.
Untere Siphonodella crenulata Zone; MEISCHNER (1970).
- Lower crenulata-Zone; SANDBERG & al. (1978).
Lower Siphonodella . crenulata Zone; SANDBERG (1979).
Lowet Slphonodella crenulata Zo‘xe, SANDBERG (m GUTSCHICK & al. 1980).

DEFINITION Interval from the first occurrence of the zonal marker Siphono-
della crenulata to the first occurrence of Gnathodus delicatus.

PLATE 9

1-2 — Scaliognathus anchoralis europensis LANE & ZIEGLER, 1983; I from Sosnowiec (depth
1842.5 m), lower view, specimen -transitional to Sc. a. @ choralis, x43; 2 from Sosnowiec
(depth 1814.5 m), juvenile- specimen, upper view;.x115

3-4 — Scaliognathus anchorqlis anchqralzs LANE .& ZIEGLER, 1983; 3 from Sosnowwc (depth

- 1819 m), upper view, x42; 4 from Sosnowiec (depth 1820.5 m), upper view, X 54

5 — Eotaphrus burlingtonensis PIERCE & LANGENHEIM, 1974; Sosnowiec (depth. 1819 m),
X 44, 5a — oblique upper view; 5b — lateral view; 5c — oblique lower view

6:— Fotaphrus? sp. V of LANE, SANDBERG & ZIEGLER 1980; Sosnowiec (depth 1859 m),

.. upper view, X43

7-8 — Hindeodella segaformis STAUFFER 1938 7 from Sosnow1ec (depth 1814.5 m), upper view,
X58; 8 from Sosnowiec (depth 1819 m), lateral view, <68 -
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ASSOCIATED FAUNA: The most significant taxa in this zone are siphonodellids: S. cre-
nulata (both morphotypes), S. duplicata Morphotype 2, S. cooperi Morphotype 2, S. lobata, S
quadruplicata, and S. obsoleta. The non-platform elements as Elictognathus peculiaris, Dinodus

_ fragosus, D. leptus and D. wilsoni that presumably belong together with siphonodellid platform
elements to the same multiclement apparatus, are relatively rare. Additional important forms. are:
Bispathodus aculeatus aculeatus (terminating within this zone), B. stabilis, Polygnathus communis
communis, P. inornatus, P. purus purus, P. purus subplanus, P. symmetricus, and P. triangulus.

AGE: The crenulata Zone was established by VOGES (1960) who considered it as an equi-
wvalent to the lower part of the Pericyclus-Stufe (Pea). Later on, however, the investigations of goni'ati-
tes both from the Culm and the Carboniferous Limestone facies showed that any ammonoid fauna
indicative of the Pea Zone does not appear before the uppermost Tournaisian (Th3c). Thus, the
:species Siphonodella crenulata, which appears at the base of Tn2a, is much older than the Pea Zone.

The crenulata Zone introduced herein corresponds to the lower part of the Middle Tournaisian
{Tn2) and it is correlated to the interval occurring in the ammonoid succession between the Gaf Zone
.and the Pea Zone (Text-fig. 4).

LOCALITIES: Boreholes Sosnowiec IG-I1, BO-159, WB-64, and BK-318.

REMARKS: VOGES (1960) divided the crenulata Zone into two subzones, the lower and
the upper with Gnathodus semiglaber (incorrectly identified by VOGES G. delicatus). Following
this concept, SANDBERG & al. (1978) used in their Siphonodella-zonation G. delicatus, the species
from another evolving group, in order to define the boundary between the Lower crenulata and the
isosticha-Upper crenulata Zones. This was because that the genus Siphonodella before its extinction
-did not provide any new species. The first representatives of Gnathodus as G. delicatus and G. puncta-
tus are in fact the only useful taxa which afford possibilities for a subdivision of the interval corres-
ponding to the crenulata Zone sensu VOGES (1960).

The former crenulata Zone is subdivided herein into two separate Zones, crenulata and deli-
«catus, which are equivalent to the Lower crenulata and the isosticha-Upper crenulata Zones, res-
pectively. This treatment does not change the framework of the preliminary standard conodont
-zonation proposed for the Lower Carboniferous by SANDBERG & al. (1978), but it uniforms the
;general approach to definition of zones throughout the zonation and it also allows to simplify the
zonal names.

DELICATUS CONSECUTIVE-RANGE ZONE

SYNONYMS: Siphonodella crenulata Zone; VOGES (1960), upper Subzone only.
OQbere Siphonodella cemulata Zone; MEISCHNER (1970).
isosticha-Upper _ crenulata Zone; SANDBERG & al. (1978).
Siphonodella isosticha — Upper Siphonodella crenulata-Zone; SANDBERG (1979). ’
Siphonodella isosticha — Upper Siphonodella crenulata — Zone; SANDBERG (In: GUTSCHICK &
al. 1980). .

DEFINITION: Interval from the first occurrence of the zonal :marker Gnathodu.s'
delicatus to the first occurrence of Gnathodus cuneiformis. '

PLATE 10

1-3, 5-6 — Mestognathus groessensi BEEKA, 1983; 1 from WB-64 (depth 125 m), rephotograph
of holotype (BELKA 1983, PL 1, Fig. 1), X53; 1la — lateral view; 1b — upper view; 2 from
WB-64 (depth 147.5 m), lower view, X 60; 3 from WB-64 (depth 165 m), lower view of specimen
with asymmetrical, Clydagnathus-like basal cavity; X55; 5 from Sosnowiec (depth 1815.7 m),
X 35, 5a — upper view; 5b — inner lateral view; 6 from Sosnowiec (depth 1819 m), inner
lateral view, X60 .

4, 7 — Mestognathus. beckmanni BISCHOFF, 1957; 4 from Sosnowiec (depth 1782. 5 m), X54,
4a — inner lateral view; 4b — upper view; 7 from Sosnowiec (depth 1782.5 m), 7a — inner
lateral view, x86; 7b — upper view, X71; 7¢c — oblique lower view, X66
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ASSOCIATED FAUNA: The last siphonodellids, S. cooperi Morphotype 2, S. crenulata,
S. obsoleta, S. isosticha—obsoleta and S. isosticha extinct within the zone. The genus Gnathodus
is represented by three species, G. delicatus, G. puractatus, and G. typicus Morphotype 1. Other taxa
that first appear within this zone are Mestognathus groessensi, Eotaphrus bultyncki and Pseudopoly-
gnathus multistriatus Morphotype 1. These occur along with Polygnathus communis communis,
P. communis carinus, P. flabellus, P. inornatus, Bispathodus stabilis, Clydagnathus unicornis, and
Protognathodus praedelicatus.

AGE: The delicatus Zone along with the crenzdata Zone both are correlated with the mterval
below the Pea Zone, in which no ammonoid zones are recognized (cf. Text-fig. 4). This corresponds
approximately to the Middle Tournaisian (7r2) and the lowermost part of the Upper Tournaisian
(Tn3a).

LOCALITIES: Boreholes Sésnowiec 1G-1, BO-150, and WB-64.

REMARKS: The lower limit of the zone was discussed in detail by SANDBERG & al. (1978)
and also briefly under the characteristics of the preceding unit. The isosticha-Upper crenulata Zone,
which is revised here to establish the delicatus Zone, was the only one concurrent-range zone within
the preliminary standard Lower Carboniferous conodont zonation (SANDBERG & al. 1978;
LANE, SANDBERG & ZIEGLER 1980). Its upper limit, defined by extinction of Siphonodella
isosticha, was not in the same time the lower limit of the next zone. In practice, such deviation could
cause a spreading of zones to produce an unzoned interval between isosticha-Upper crenulata and
typicus Zones. For this reason the upper limit of the isosticha-Upper crenulata Zone was revised as
well as the name of this unit was changed. The concept of the present paper was to define the base
of zones on the first appearance of the zonal name-bearer.

CUNEIFORMIS CONSECUTIVE-RANGE ZONE

SYNONYMS: Zone a Polvgnathus communis carina; GROESSENS (1974).
Gnathodus typicus — Zone; SANDBERG (1979).
typicus — Zone; LANE, SANDBERG & ZIEGLER. (1980).

DEFINITION: Interval from the first occurrence of the zZonal marker Gnat-
hodus. cuneiformis to the first occurrence of Scaliognathus anchoralis europensis or
Doliognathus latus, or both.

ASSOCIATED FAUNA : Along with the index species; Gnathodus cuneiformis, other import-

ant taxa as Protognathodus cordiformis, Pseudopolygnathus oxypageus, Ps. pinnatus, Dollymae boucka-
erti, and Scaliognathus praeanchoralis enter within this zone. Other conodonts present in the cunei-

PLATE 11

1 — Cavusgnathus convexus REXROAD, 1957; BO-145a (depth 150.5 m), 1a — upper view, X75;
1b — inner lateral view, X82

2 — Cloghergnathus globenskii AUSTIN, 1975; BO-145a (depth 177 m), 2a — upper view, xX44;
2b — inner lateral view, X47

3 — Clydagnathus unicornis RHODES, AUSTIN & DRUCE, 1969; BO-150 (depth 480 m), inner
view, X69

4 — Clydagnathus sp.; BO-149 (depth 216 m), X66, 4a — inner lateral view; 4b — upper view

5-6 — Paragnathodus cracoviensis sp. n.; 5 from BO-145a (depth 173 m), 5a — upper view, X79;
5b — fragment of expanded blade, X 380; 6 from Sosnowiec (depth 1779 m), holotype 6a — up-
per view, X54; 6b X lateral view, —66

7-8 — Paragnathodus commutatus (BRANSON & MEHL, 1941); 7 from BO-162 (depth 354.8 m),
X 66., 7a — upper view; 7b — oblique lateral view; 8 from BO-162 (depth 353.3 m), lateral
view, X55
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Jormis Zone include: G. punctatus, which do not range as high as the top of the zone, G. delicatus,
Pseudopolygnathus multistriatus Morphotype 1, Polygnathus communis communis, P. flabellus, P.
inornatus, P. longiposticus, Mestognathus groessensi, and Bispathodus stabilis.

AGE: In relation to the ammo noid sequence, the cuneiformis Zone corresponds almost to
the whole Pea Zone, which equates well with the lower- and middle-third of the Upper Tournaisian;

LOCALITIES: Boreholes Sosnowiec IG-1, BO-150, and WB-64.

REMARKS: The cuneiformis Zone replaces the typicus Zone establish by LANE, SANDBERG
& ZIEGLER (1980), the base of which was defined by the first appearance of Grathodus typicus
Morphotype 2. Owing to the poorly illustrated holotype of Gnathodus typicus (COOPER 1939)
there previously were different interpretations of the concept of this species, and some forms of
Gnathodus cuneiformis, G. semiglaber and G. pseudosemiglaber were identified as G. typicus.

In the Lower Viséan of the Pyrenees (BOERSMA 1973; MARKS & WENSINK 1970; BUCH-
ROITHNER 1979) and Styria (EBNER 1977) immature specimens of G. pseudosemiglaber and/or
G. austini have been described as G. typicus, on which a szparate zone has been based there. As
a consequence, in some previous zonations of the Lower Carboniferous, the #ypicus Zone occurs
below the well-defined anchoralis Zone, while in other cases it is placed above this interval, that is
higher than the factual range of Gnathodus typicus.

The species Gnathodus typicus has recently been revised by LANE, SANDBERG & ZIEGLER
(1980). The examination of COOPER’s (1939) fauna as well as that one from several North Ameri-
can and European occurrences let these authors to distinguish two biostratigraphically significant
morphotypes of G. typicus. This species, relatively abundant in the Mississippian rocks of North
America, is extremely rare in the European sections. Only two specimens of Morphotype I and
eighteen of Morphotype 2 have been found in the investigated sections from the Moravia-Silesia
Basin, but first of all within the anchoralis Zone.

Thus, for these reasons, it seems justified to replace the typicus Zone by the cuneiformis Zone.
This is also because the ranges of both taxa, G. typicus Morphotype 2 and G. cuneiformis are almost
completely overlapped, and the new zonal marker both in Europe and in. N orth America is relatively
frequent. As presently known, G. cuneiformis has its first appearance just after that of G. typicus
Morphotype 2 (LANE, SANDBERG & ZIEGLER. 1980).

Recently, MORY & CRANE (1982) have teported the ealiest representatives of the species
of Gnathodus from the Tournaisian sections of é’éstem Australia. According to these authors,
G. cuneiformis has its first occurrence near the base of crenulata Zone, i. e. much earlier than in,
Europe and North America. The presented details of the distribution of the species MORY & CRANE,
1982, Tables 3, 4 and 6), however, do not provide any clear evidences for such conclusion.

PLATE 12

1-3 — Pseudopolygnathus multistriatus MEHL & THOMAS, 1947, Morphotype I; I from WB-64.
(depth 108.5 m), juvenile specimen, 1a — up per view, X67; 1b — lower view, xX62; 2 from
Sosnowiec (depth 1881.5 m), juvenile specimen, X65; 3 from WB-64 (depth 112 m), juvenile:
specimen, X 56

4-7 — Pseudopolygnathus oxypageus L ANE, SANDBERG & ZIEGLER, 1980; 4 from Sosnow1ec~
(depth 1847 m), Morphotype 2, %31; 5 from Sosnowiec (depth 1820.5 m), Morphotype 3,,
X 55; 6 from Sosnowiec (depth 1845.5 m), Morphotype I, X57; 7 from Sosnowiec (depth,
1819 m), Morphotype 2, X 60

8-10 — Pseudopolygnathus pinnatus VOGES, 1959; 8 from Sosnowiec (depth 1819 m), lower view,,
X 66; 9 from Sosnowiec (depth 1820.5 m), X60; 10 from BO-150 (depth 397 m), X35

11 — Polygnathus sp. A sensu GEDIK, 1974; BO-150 (depth 525 m), x39

All upper views, except as noted
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ANCHORALIS INTERVAL-RANGE ZONE

SYNONYMS: anchoralis-Subzone; BISCHOFF (1957).
anchoralis-Zone; VOGES (1960).
anchoralis-Zone; WIRTH (1967).
Anchoralis-Zone; ADRICHEM BOOGAERT (1967).
Scaliognathus anchoralis-Zone; MARKS & WENSINK (1960).
Scaliognathus anéhoralis-Zone; MEISCHNER (1970).
Scaliognathus anchoralis-Zone; BOERSMA (1973).
Zone A Scaliognathus anchoralis; BOYER & al. (1974).
Zone & Scaliognathus anchoralis; GROESSENS (1974).
Scaliognathus anchoralis Zone; JENKINS (1974).
Scali hus horalis Zone; EBNER (1977).
Zone A Scaliognathus anchoralis; PERRET (1977).
Scaliognathus anchoralis-Zone; BUCHROITHNER (1979).
Doliognathus latus Zone; SANDBERG (1979).
anchoralis-latus-Zone; LANE, SANDBERG & ZIEGLER (1980).
Anchoralis Zone; HIGGINS & WAGNER-GENTIS (1982).

DEFINITION: Interval from the first occurrence of Scaliognathus anchoralis
europensis or Doliognathus latus, or both through to the first occurrence of Grathodus

texanus.

ASSOCIATED FAUNA: The life-span of Sc. a. europensis is almost identical with the range
of the zone. The same is also the stratigraphic range of Hindeodella segaformis. These both elements,
most likely, constitute part of the multielement apparatus (¢f. CHAUFF 1981), the composition

. of which is hitherto unknown. Qther important taxa that terminate within this zone are: Doliognathus
latus, Eotaphrus burlingtonensis, Bispathodus stabilis, Polygnathus bischoffi, P. flabellus, P. inornatus,
Pseudopolygnathus multistriatu s Morphotype 1, Ps. oxypageus, Ps. pinnatus, Protognathodus cordi-
Jformis, Gnathodus cuneiformis, G. delicatus, G, typicus Morphotype 2, and Mestognathus groessensi.
The other species of Gnathodis that have their first appearance in the anchoralis Zone and range
higher are G. homopunctatus, G. pseudosemiglaber, G. semiglaber, and G. symmutatus.

AGE: The anchoralis Zone was, in the past, very frequently identified in many Lower Carboni-
ferous sections throughout the world. However, it is still difficult to state precisely its stratigraphic
position in relation to the ammonoid sequence. This is because that the hitherto" existing corre-
lations (VOGES 1960; MEISCHNER 1970) were in part based on mixed conodont faunas. Accor-
ding to VOGES, the anchoralis Zone corresponds to the middle part of the Pericyclus-Stufe (Pef/y).
In Belgium, at the Tournaisian/Viséan boundary stratotype in Dinant, Scaliognathus anchoralis
(presumably only Sc. a. europensis — cf. LANE & ZIEGLER 1983) occurs in the uppermost Tourn-~
aisian beds (Tn3c), but it does not extend above the boundary between Tournaisian and Viséan
(GROESSENS 1974). Thus, most frequently, there was commonly assumed the coincidence of the

_ PLATE 13

1 — Polygnathus symmetricus E. R. BRANSON, 1934; BO-150 (depth 554.5m), x27

2-4 — Polygnathus triangulus (VOGES, 1959); 2 from BO-150 (depth 563.2 m), X 66; 3 from BK-318
(depth 657 m), x44; 4 from BO-150 (depth 564.3 m), juvenile specimen, lower view, X76

5-6 — Pseudopolygnathus pinnatus VOGES, 1959; 5 from Sosnowiec (depth 1814.5 m), X 65; 6 from

" - Sosnowiec (depth 1819 m), lower view, X38

“7-12 — Polygnathus inornatus E.R. BRANSON, 1934; 7 from Sosnowiec (depth 1815.7 m), juvenile
specimen, lower view, X41; 8 from Sosnowiec (depth 1813 m), juvenile specimen, x43; 9 from
Sosnowiec (depth 1820.5 m), 1ower: view, X25; 10 from Sosnowiec (depth 1820.5 m), x52;
11 from Sosnowiec (depth 1912 m), X42; 12 from Sosnowiec (depth 1912 m), lower view, X435

Al upper views, except as noted
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upper limit of the anchoralis Zone with the Tournalsmn/Vlséa.n boundary (AUSTIN 1973 .TENKINS
1974; EBNER 1977; CONIL, GROESSENS & PIRLET 1976 PERRET 1977) '

LOCALITIES: Boreholes Sosnow1ec IG I BO-. 150 BO-. 145a and BO-162.

REMARKS: LANE & ZIEGLER (1983) in their Scaliognathus monograph restricted consi-
derably the range of Sc. a. europensis because in many North American localities it became extinct
much below the upper boundary of the anchoralis Zone. As a cohsequence, they suggested to place
the Tournaisian/Viséan boundary within the anchoralis Zone. They correlate the extinction of
Scaliognathus anchoralis in the boundary stratotype section in the Dinant region to that of Se. a.
eurbpezzsis in North America, where the latter taxon ranges upward approximately as high as the
middle of the anchoralis Zone. In Dinant, however, the appearance of Gnathodus texanus, a zonal
marker of the next; younger fexanus Zone, has not yet been documented, and just above the Tourn-
aisian/Viséan boundary there appears the species Mestognathus beckmanni that vice versa is un-
known in the central and western United States.

To compare with the conodont fauna obtained during the present work, the correlation sug-
gested by LANE & ZIEGLER (1983) does not .appear valid. In southern Poland, Mestognathus
beckmanni and Scaliognathus anchoralis europensis occur in the same order (Text-fig. 3) as in Belgium
(except the section at Yvoir where these both taxa occur together in one sample — ¢f. GROESSENS
1974), and Gnathodus texanus has its first appearance almost simultaneously, only a little higher
than M. beckmanni. There is therefore indication that the Tournalsmn/Vlsean boundary have to
be placed just below the top of the anchoralis Zone.

The anchoralis Zone falls in time when the Carboniferous conodonts underwent the most rapid
and eruptive evolution. In that time, the conodont fauna was so highly diversified as never before
and later, and usually it is abundantly represented in the fossil record. The massive radiation which
produced many new species and genera during time of the cuneiformis Zone, has been followed by
a widespread extinction within the anchoralis Zone. All short-ranging Tournaisian conodont genera
(e. g. Staurognathus, Doliognathus, Scaliognathus, Bactrognathus, and Dollymae) become extinct.
Moreover, other genera important in the Devonian and Tournaisian owing to their high biostrati-
graphical potential, as Polygnathus, Pseudopolygnathus, Protognathodus and Bispathodus, almost
completely disappear. Only gnathodids are created to dominate in the younget Viséan strata, except
of the shallow-water shelf settings, where new asymmetric forms like Cavusgnathus and/or Clogher-
gnathus start to develop.

TEXANUS CONSECUTIVE-RANGE ZONE

DEFINITION: Interval from the first occurrence of the zonal marker Grathodus
texanus to the first occurrence of Gnathodus austini.

-PLATE 14

1-3 — Polygnathus communis communis BRANSON & MEHL 1934; from Sosnowiec (depth
1842.5m), I — x43; 2 — X 62; 3 — lower view, X55

4 — Polygnathus communis carinus HASS, 1959; Sosnowiec (depth 1881.5 m), x44

5, 9 — Polygnathus purus purus VOGES, 1959; 5 from BO-150 (depth 564.3 m), x92; 9 from Sos-
nowiec (depth 1955.8 m), x91

6-8 — Polygnathus bischoffi RHODES, AUSTIN & DRUCE, 1969; 6 from Sosnowiec (depth
1819 m), x58; 7 from BO-150 (depth 411 m), x52; 8 from BO-150 (depth 411 m), X54

10-12 — Polygnathus flabellus (BRANSON & MEHL, 1938); 10 from Sosnowiec (depth 1909.6 m),
X 64; 11 from Sosnowiec (depth 1815.7 m), lower view, X37; 12 from BO-150 (depth 419 m),
X 65

13 — Polygnathus mehli THOMPSON, 1967; BK-318 (depth 655 m), X 56

All upper views, except as noted
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ASSOCIATED FAUNA: Conodont fauna present in this zone is undiversified and it is
dominated by gnathodids. Except the zonal name bearer, Gnathodus texanus, they are G. homopuncta-
tus, G. mermaidus, G. pseudosemiglaber, G. semiglaber, G. symmutatus, and two species of the genus
Paragnathodus, viz. P. cracoviensis sp. n. and P. commutatus. Moreover, in the shelf area there occur
shallow-water asymmetric forms as very important taxon Mestognathus beckmanni, and also but
sporadically Cavusgnathus convexus and Cloghergnathus globenskii. The longest-ranging taxon of
the Lower Carboniferous, Polygnathus communis communis terminates within the zone.

AGE: In relation to the ammonoid sequence, the fexanus Zone corresponds to.the middle
and upper parts of the Pericyclus-Stufe, i. e. to the Pey Zone and the interval above it, in which no
ammonoid zones are recognized (Text-fig. 4). This allows to correlate it with the Lower Viséan (¥1),
since the texanus Zone in part equates with the beckmanni Zone distinguished in Belgium by GROES-
SENS (1974).

LOCALITIES: Boreholes Sosnowiec IG-1, BO-150, BQ-162, BO-145a, and BO-149.

REMARKS: The texanus Zone was established by LANE, SANDBERG & ZIEGLER (1980)
to constitute a part of their preliminary standard Lower Carboniferous conodont zonation. During
the present work, the upper limit of that unit has been revised, the more so as there was a divergence
“between the description of the fexanus Zone (LANE, SANDBERG & ZIEGLER 1980; p. 120)
and the close-by scheme presented by these authors (p. 118).

As a consequence of the revision proposed herein, the former texanus Zone is divided onto two
separate Zones, fexanus and austini.

AUSTINI CONSECUTIVE-RANGE ZONE

DEFINITION: Interval from the first occurrence of the zonal marker Gnathodus
austini to the first occurrence of Gnathodus bilineatus bilineatus.

ASSOCIATED FAUNA: This zone is also characterized by very scanty fauna similar to
that of the texanus Zone. the zonal marker, G. austini sp. n. is associated by Paragnathodus commu-
tatus, P. cracoviensis sp. n., G. texanus, G. mermaidus, G. homopunctatus, G. symmutatus, and G.
praebilineatus sp. n. that first appears at the base of the zone being an additional aid to recognition
of the austini Zone. The species Mestognathus beckmanni occurs throughout the zone but errati-
cally and in small numbers.

PLATE 15

1 — ,,Spathognathodus” sp. A; BO-150 (depth 411 m), 1a — upper view, ><64 1b — lateral view,
.66

2 — ,,Spathognathodus™ scitulus HINDE, 1900; BO-150 (depth 500 m), lateral view, X 83

3 — ,,Spathognathodus” praelongus COOPER, 1943; WB-64 (depth 161 m), lateral view, X66

4 — Bispathodus stabilis (BRANSON & MEHL, 1934); Sosnowiec (depth 1845.5 m), lateral view,
x58

5 —Eataphrus cf. bultycki (GROESSENS, 1971), WB-64 (depth 125 m), 5a — upper view, X70;

— oblique lateral view, X 56

6—7 — Polygnathus longiposticus BRANSON & MEHL, 1934; from BO-150 (depth 429 m), 6 — up-
per view, X75; 7 — lower view, X62

8 — Gnathodus symmutatus—»hamapunctatus, BO-162 (depth 353.3 m), juvenile specimen, upper
view, X102

9 — Gnathodus cuneiformis MEHL & THOMAS, 1947; BO-150 (depth 389 m), upper view, X101

10 — Guathodus afi. typicus COOPER, 1939; BO-162 (depth 367.5 m), upper view, X 87

11 — Apatognathus sp.; BO-150 (depth 500 m), lateral view, X 61 :
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AGE: The precise correlation of the austini Zone to the ammonoid sequence as well as to the
stratigraphical scheme used in Belgium is not yet practicable. The first occurrence of Gnathodus
bilineatus bilineatus that marks the upper limit of this zone remains in fact the only datum for such
correlation. In Belgium and Germany, however, the data supporting the range of this very important
taxon are not strong (¢f- MEISCHNER 1970; PAPROTH 1970), or are based only on a preliminary
recognition (GROESSENS 1974; CONIL, GROESSENS & PIRLET 1976). According to VOGES
(1960), G. bilineatus bilineatus has its first appearance within the Entogonites nasutus Zone (Ped)
in West Germany. Hence, the austini Zone would be contained in the interval occurring between
the Pey Zone and the Ped Zone (Text-fig. 4). In Belgium it corresponds to the Middle Visean (V2),

LOCALITIES: Boreholes Sosnowiec IG-1, BO-150, BO-149, BO-162, and BE-75.

BILINEATUS PARTIAL-RANGE ZONE '

SYNONYMS: Bilineatus-delicatus s. 1. Zone; ADRICHEM BOOGAERT (1967).

Gnathod) Zone; MARKS & WENSINK (1970).
Gnathodus bilineatus bilineatus-Zone; MEISCHNER (1970).
Gnathod Zone; BOERSMA (1973).

Zone 4 Gnathodus bilineatus bilineatus; BOYER. & al. (1974).

Gnathodus bilineatus bilineatus-Zone; EBNER (1977).

Zone & Gnathod! Gnathodus bilineatus; PERRET (1977).
Gnathod '7one, BUCHROITHNER (1979).

Gnathodus bilineatus Zone; HIGGINS & WAGNER-GENTIS (1982).

-DEFINITION: Interval from the first occurrence of the zonal marker Gnathodus
bzlmeatus bilineatus to the first occurrence of Paragnathodus nodosus.

ASSOCIATED FAUNA The conodont fauna of this zone is undiversified and usually occur
in small numbers. Taxa that range throughout the bilineatus Zone are only G. bilineatus bilineatus,
Paragnathodus commutatus, and Gnathodus girtyi girtyi which appears simultaneously with the zonal
marker. Other gnathodids as G. symmutatus, G. homopunctatus, and G. mermaidus occur but errati-
cally, while G. austini sp. n. and G. praebilineatus sp. n. terminate within this zone. Similar to that

PLATE 16

1 — Palmatolepis gracilis gracilis BRANSON & MEHL, 1934; BO-150 (depth 580 m), x42

2 — Palmatolepis gracilis sigmoidalis ZIEGLER, 1962; WB-64 (depth 174.5 m), X62

3 — Palmatolepis gracilis expansa— gonioclymaniae; BO-150 (depth 580 m), x68

4—5 — Bispathodus ultimus (BISCHOFF, 1957); 4 from BK—318 (depth 662 m), X45 5 from

WB-64 (depth 174.5 m), x61 :

6 — Bispathodus jugosus (BRANSON & MEHL, 1934); BK-318 (depth 662 m), X 66

7 — Bispathodus bispathodus ZIEGLER, SANDBERG & AUSTIN, 1974; BK-318 (depth 662 m),
%90

8 — Bispathodus costatus E.R. BRANSON, 1934, Morphotype 2; BO-150 (depth 580 m), x46

9 — Bispathodus aculeatus aculeatus (BRANSON & MEHL, 1934); WB-64 (depth 174.5 m), X 68

10—11 — Bispathodus stabilis (BRANSON & MEHL 1934); from Sosnowiec (depth 1984 m),
10 — x53; 11 — x88

12 — Protognathodus sp.; WB-64 (depth 174.5 m), X70

13 — ,,Spathognathodus® strigosus (BRANSON & MEHL 1934); BK-318 (depth 662 m), lateral
view, x31

14 — ,,Spathognathodus® disparilis (BRANSON & MEHL, 1934); BO-150 (depth 580 m), x55

15 — Bispathodus aculeatus plumulus RHODES, AUSTIN & DRUCE, 1969; Sosnowiec (depth
1980.5 m), lateral view, x75

All upper views, except Figs 13 and 15
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was the occurrence of M. beckmanm, which - through the transntlonal specimens, gave rise to M .
bipluti (cf: BEEKA. 1983).

-+ AGE: The stratigraphic position of both, lower and upper limits of this zone is doubtful
Remarks on the first appearance of Gnathodus bilineatus bilineatus are given under characteristics
of the preceding zone. The upper limit of the bilineatus Zone is placed either in the middle of the
Gop Zone in West Germany (MEISCHNER 1970) or already within the Goa Zone in Belgium
(CONIL, GROESSENS & PIRLET 1976). It was previously supposed (BELKA 1982) that the
divergence in stratigraphic location of the appearance of P. nodosus is considered to have resulted
from the errors in correlation of particular conodont subdivisions with standard ammonoid zonation.

LOCALITIES: Boreholes BO-162 and BE-75. )
REMARKS: The upper limit of the bilineatus Zone has not been recognized in the investi-
gated sections. This is because that some of them, owing to the post-Variscan erosion, do not range

as high as the first appearance of P. nodosus. In other sections, however, the critical intervals are
characterized by flysch deposits (¢f. Text-fig. 5) and conodonts have not been found there.

REGIONAL CORRELATION

The Lower Carboniferous deposits pierced by boreholes in the area between
Olkusz and Sosnowiec represent, within the Moravia-Silesia Basin, the marginal
part of the carbonate platform and its transition to the basinal realm (BELKA 1984).
The platform margin and the upper foreslope deposits are mainly composed .of -
oolithic, bioclastic (see P1. 18) and lithoclastic ¢arbonates that exibit a texture ranging
from grainstone to packstore. The basinal and lower foreslope facies is developed
as black shales and spiculitic wackestones interbedded with allodapic beds (see
Pl. 19). Sometimes, the latter lithofacies is associated with volcanogenic deposits
(see Pls 20 and 21) forming two, red-colored horizons. They both are useful as
stratigraphic markers dated for the anchoralis Zone (cf. Text-fig. 5). In the investi-
gated area, the flysch deposits were observed in two boreholes only (Sosnowiec
IG-1, and BK-318). These deposits represent a distal extent of turbidities and onlap
both the basinal and platform sequence.

PLATE 17

1—2 — Polygnathus znepolenszs SPASOV, 1965; from Sosnowiec (depth 1984 m), I — x54
2 — lower view, X53

3 — Polygnathus collinsoni DRUCE, 1969; Sosnowiec (depth 1980.5 m), x39

4—6 — Polygnathus vogesi ZIEGLER, 1962; from WB-64 (depth 174.5 m), 4 — x83; 5 — lower
view, X66; 6 — x58

7 — Pseudopolygnathus marburgenesis marburgenesis BISCHOFF &. ZIEGLER, 1950; BK-318
(depth 662 m), %36

8 — Pseudopolygnathus dentilineatus BRANSON, 1934; Sosnowiec (depth 1984 m), X73 -

9—10 — Polygnathus cf. longiposticus BRANSON & MEHL, 1934; from Sosnowiec (depth 1978 m),
9 — X 34; 10 — juvenile specinem, lower view, X 54

11—13 — Polygnathus procera SANNEMANN, 1955; 11 from WB-64 (depth 174.5 m), x53;
12 from Sosnowiec (depth 1984 m), X 67; 13 from Sosnowiec (depth 1984 m), lateral view,
X717

14 — Acodina sp.; WB-64 (depth 174.5 m), lateral view, x89

15 — Apatognathus varians BRANSON & MEHL 1934; BO-150 (depth 580 m), lateral view, X 66
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Foreslope facies

1 — Poorly-sorted ooid-bioclastic packstone with lithoclasts of oolitic grainstone; the dominant

skeletal fragments are pieces of echinoderms and dasycladacean alga Koninckopora; BO-145a
(depth 141 m), vertical core slab; nat. size

2 — Bioclastic packstone with abundant fragments of Koninckopora, echinoderms, brachiopods,
and foraminifers; BO-149 (depth 180 m); thin section, x7

3 — Dasycladacean-rich packstone containing well-preserved fragments of Koninckopora and
various small foraminifers; BO-149 (depth 180 m); thin section, x12
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Basinal facies

1 — Spiculitic wackestone interbedded with thin layer of ooid-bioclastic packstone; BO-145a (depth 245.2 m), vertica l
core slab; x1.3
2 — Interbed from Fig. 1 interpreted as contourite; it is non-graded, has both lower and upper contacts sharp, and dis-
plays horizontal grain orientation; thin section; »4.6
3 — Erosional contact between spiculitic wackestone and the allodapic bed containing primarily ooids and fragments
of reworked tuffite layer (white); BO-145a (depth 243 m), vertical core slab; <1,
4 — Lower part of allodapic bed overlying spiculitic wackestone; note (he selective s
(depth 334 m); section, .4

ification of allachems (white): BO-150
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Volcanogenic deposits

1-2 — Fragments of volcanogenic horizons, to show the occurrence of tephra; black layers con-
sisting of ash particles and radiolarians contain completely altered acceretionary lapilli (arro-
wed); white layers are carbonate, partly silicified, with only small admixture of pyroclasts;
BO-150 (depth 407 m), vertical core slabs; x1.4

3 — Accretionary lapilli at the bottom of allodapic graded bed; note the presence of convolute
bedding in the top of this bed; one of the lapilli (arrowed) displays primary composition, i.e.
volcanic glass with cheriy silica; BO-150 (depth 411 my), vertical core slab; x1.3
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Volcanogenic deposits

1 — Tephra-rich radiolarian wackestones, strongly silicified, destroyed by turbidity current; note
the incorporation of reworked fragments of the volcanogenic layers in the graded set of the
overlying allodapic bed; BO-150 (depth 419 m), vertical core slab; x1.3

2 — Ash particles accumulation (arrowed) following the convolute bedding set within the allodapic
bed; BO-150 (depth 407 m), vertical core slab; x1.2
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1 — Erosional contact (arrowed) between the uppermost Devonian (Middle costatus Zone) peloidal
grainstone and Lower Carboniferous (crenulata Zone) ooid-bioclastic grainstone; note the
presence of weathered lithoclasts of the Devonian substrate above the contact; BO-150 (depth
572 m), vertical core slab; x0.7

2 — Crystal silt filling the void within the fine-grained peloidal grainstone that form the top of the
Devonian. sequence; BO-150 (depth 577 m); thin section, > 10

3 — Horizontal layers of crystal silt followed by blocky cement in the fracture within the top of
the Devonian sequence; BO-150 (depth 573 m); thin section, x7
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Stratigraphy and correlation of investigated boreholes based on contaiﬁed conodont fauna

B80-150

bilineatus

VISEAN

texanus l austini

dellcatus | cunatformis ] anchorstis

1958 .
L T R T Wy
-

M. — 4. ‘costatus — F amenni an

! TOURNAISIAN
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Location of boreholes given in Text-fig. 1; depth of zonal boundaries given in meters beside columns
1 — oolitic grainstopes; 2 — ooid-bioclastic grainstones and packstones; 3 — bioclastic grainstones and packstones; 4 — peloidal grainstones; § —lithoclastic grain
stones; 6 — spiculitic wackestones with allodapic Iimestores (excopt .of borehole BK-318: black shales); 7—shales and sandstones (flysch series); 8~ volcanogenic
’ deposits; 9 — no core (except of borehole BE-75: Permian karstic infilling)
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. The biostratigraphic study based on conodonts allowed to recognize that the
main lithofacies units are diachronous in their character (BELKA 1984), what
précludes a simplistic correlation of lithological and biostratigraphic units. The
evolution and facies pattern of this Dinantian platform have recently been described
(BELKA 1985), and this shows a permanent retreat of the platform with a lack of
progradation effect, as well as its final drowning. The tectonic subsidence was a ma-
jor factor controlling the platform evolution.

The Tournaisian deposits occur in the whole investigated area, and they com-
prise four conodont zones, crenulata, delicatus, cuneiformis, and anchoralis. The
thickness of these deposits is variable, showing clearly dependence upon sedimen-
tary environment. In the section BK-318, the Tournaisian developed as basinal
shales is a dozen or so. meters thick, though its biostratigraphic recognition is fra-
gmentary (cf. BELKA 1984). Contrary, the deposits of the platform margin reach
a thickness of 240 m. The thickness differences between carbonate platform an
basinal facies, manifested also during Viséan time, are more distinct when the par-
ticular conodont zones are examined (see Text-fig. 5).

" Due to the apparently diachronous facies development, both the Tournaisian/
'Viséan boundary as well as other zonal limits fall in individual boreholes within
different lithofacies units.

The deposits overlying the Tournaisian/Viséan boundary represent only the
lower portions of the Viséan sequence that along with younger Carboniferous
strata has suffered the post-Variscan erosion in many places. Finally, the Viséan
rocks are usually covered by the Permian conglomerates, or overlain by the Lower
Triassic (Roth) dolomites in places which during Permian time formed morpholo-
gical elevations. In fact, the section Sosnowiec IG-I is the only one, in which the
whole Viséan sequence is preserved. However, considering the age, the precise
dating is possible only for the lower, carbonate part of the sequence (Text-fig. 5).
In the overlying flysch deposits no conodonts have been found, and within these
very deposits the Viséan/Namurian boundary runs. As long as the precise position
of this boundary remains unknown, it is difficult to estimate the total thickness of
the Viséan sequence in the studied area. The thickness of the Viséan carbonates
ranges here from 90 to 200 m, being dependent upon sedimentary environment,
and it becomes in the platform margin facies three times as great as in the basinal
facies. The contact between the carbonates and the flysch deposits is diachronous
throughout the studied area (Text-fig. 5). If the carbonates terminate within the
austini Zone in the borehole Sosnowiec IG-1, then in the vicinity of Olkusz they
are still present in the bilineatus Zone.

THE DEVONIAN/CARBONIFEROUS CONTACT

The problem of the relation of the Devonian to the Lower Carboniferous in thé
northeastern part of the Moravia-Silesia Basin has long subjected to extensive
discussions (JAROSZ 1926; RUTKOWSKI 1928; SIEDLECKI 1954; ZAJACZ-
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KOWSKI 1964). There was a disagreement on the subject as the stratigraphic data
based on the benthic fauna occurrences were used. More recently, a common opi-
nion was presented (BOJKOWSKI 1972; JURKIEWICZ & ZAKOWA 1972;
KICULA & ZAKOWA 1972) that the. stratigraphic gap occurs between the De-
. vonian and the Lower Carboniferous deposits in the area extending from the Upper
_ Silesia Coal Basin to the Miechéw Upland (northeast of Cracow). The size of the
gap has not been precisely defined, except of the borehole Wegrzynow IG-1, where
the recognized conodont sequence was lacking in the lower part of the Tournaisian
(CHOROWSKA 1972). Only in the Krzeszowice area (Text-fig. 1), the Devonian/
Carboniferous transition was considered to be continuous (¢f. BOJKOWSKI 1972);
the latter opinion derived from the brachiopod investigations of JAROSZ (1926)
seems to be, however, questionable. This is because the ages suggested by JAROSZ’s
investigations for several localities occurring near Krzeszowice have not been con-
firmed by conodont fauna recently reported (GROMCZAKIEWICZ-EOMNICKA
1979). :
Three boreholes (1009 core in BO-150, WB-64, BK-318; see Text-figs 1 and 5)
in the Sosnowiec and Olkusz area (BELK A 1984) gave the opportunity to study the
relation of the Devonian to the Lower Carboniferous. The contact marked by a chan-
ge in lithology is of erosional nature (Pl. 22, Fig. 1) and it is associated by a signi-
" ficant stratigraphic gap occurring between the Devonian and the Lower Carboni-
ferous deposits. In all these boreholes the gap appears to cover almost the same
interval. The top of the Devonian sequence yields very abundant, high-diversity
conodont fauna (Text-fig. 6) indicative of the Middle and/or Upper costatus Zone
(¢f. ZIEGLER, SANDBERG & AUSTIN 1974; SANDBERG & ZIEGLER 1979).

Boreholes BO -150 WB-64 | BK-318 | Sosnowiec 1G-1

Depth| o | ~ o | 2 * e || @ *

Conodonts nm| @ | 5| B "G, B8 § |3 |& @ g
Bispathodus aculeatus aculeatus e — — — | o ° ° o | — - —
8. aculeatus anteposicornis _— e — — [ —_—- —- - = - —
B. aculeatus plumulue _—— Y - - -] — | — e —
B. bispathodus e — — — | o ° ° o |- — — —
B. costatus L] L] o _ ] L] L] L] L] [ 2 L] L]
8.  jugosus _ — — = =] = = — —
8. stabilis —_ = — —|— e ° ° ° ° e —
‘Ba ultimus —_  —_ — —] e PY Y e | — — —
Palmatolepis gracilis gracilis o o e —|— o ° o |— — — —
Pa. gracilis sigmoidalis o — e o ° ° ° ° e — — —
Ps. gracilis expansa-»gonioclymeniae | ¢ — — — | — — | — —|—r — — —
Polygnathus collinsoni —_—_  — - |- -] — —]— — e —
Po. communis communis L] _— — — ° ] ° L] —_— —_— — —
Po. delicatulus e — — — | 6 — | e L2 ° ° s —
Po. vogesi [ ] — — — ° —_] — ° —_— — —
Po. znepolensis ° _ - — | — ° — e [ — e J—
Protognathodus meischneri —_—_- —_—  ——_— | — — ] & — — —
Pgeudopolygnathus dentilineatus ¢ — — —|—= —]— o o — — —
Ps. ' marburgensis marburgeneis —_— — —- —}—- —]  —|— — — —

Fig. 6. Distribution of conodonts in the uppermost part of the Devonian sequence in the Olkusz
and Sosnowiec area; asterisked are the samples taken just below the Devonian/Carboniferous contact
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Above the contact, however, conodonts are rather rare but the presence of sipho-
nodellids as S. crenulata, S. cooperi Morphotype 2, S. quadruplicata and S. lobata,
along with the analysis of the whole Lower Carboniferous conddont sequence
(BELKA 1984) allowed to attribute the beds overlying the contact to the crenulata
Zone. It is not unlikely that in the borehole BK-318 the Lower Carboniferous sedi-
mentation could start earlier, with the sandbergi Zone. Similar to that are results
from the borehole Sosnowiec IG-1, in which the first accessible Lower Carboniferous
sample represents the sandbergi or crenulata Zope but in this section the Devonian/
Carboniferous boundary falls within the interval (depth 1957.5 — 1978 m) where
no core has been obtained (¢f. Text-fig. 5). Nevertheless, the occurrence of the gap
separating the Devonian from the Lower Carboniferous is also very probable there
(¢f. BELKA 1984).

Besides the biostratigraphic data the gap is indicated by lithological evidences.
At the contact, the lithology of the Lower Carboniferous deposits distinctly differs
from that of the Devonian. The Tournaisian limestones contain cm-size weathered
lithoclasts of the Devonian substrate (see Pl. 22, Fig. 1). The top of the Devonian
sequence displays features manifesting an emersion event (cf. BELKA 1984), in .
the time of which these rocks were exposed to the atmosphere influences and their
weathering began. The limestones underwent dissolution producing numerous voids
which subsequently were either recemented or filled by red clays. The bottom of
voids is usually geopetally covered by crystal silt followed by blocky cement (PL 22,
Fig. 3), and sometimes gravitional cements are also present. Moreover, there are many
voids completely filled by crystal silt (Pl. 22, Fig. 2) that penetrates even 2.5 m
below the contact surface. This kind of internal sediment, attributable to vadose
conditions (¢f. DUNHAM 1969), is considered to be diagnostic of subaerial expo-
sure (¢f. FLUGEL 1982). ,

The recognized stratigraphic gap between Devonian and Carboniferous deposits
is restricted not only to the Sosnowiec and Olkusz area. It has already been shown
by the data from the above mentioned borehole Wegrzynéw IG-1 (situated 40 km
NE of Cracow), but its poor sampling does not precise the size of the gap recognized
by CHOROWSKA (1972). In the Krzeszowice area, the presence of this gap is also
suspectable. This possibility is apparent when the paleogeographic location of this
area within the interior of the carbonate platform is taken into account (¢f. BELKA
1985). Some evidences have already been given also by GROMCZAKIEWICZ-
-LEOMNICKA (1979), who working on several Devonian and Lower Carboniferous
small outcrops has not found any deposits that would be younger than the sulcata
Zone and unquestionably older than the crenulata Zone. Two outcrops (known as
“Lom ‘Géreckiego” and “Wapienie nad Pstragarnig’) attributed to the Siphono-
della-Ps. triangulus inaequalis Zone and to the Siphonodella-Ps. triangulus triangulus
Zone respectively have not been precisely dated, and in fact, they may be younger,
as it is discussed elsewhere (BELKA 1984). -



56. , . ZDZISLAW BEELKA

Acknowledgements

-The author offers his thanks to Professor- M. SZULCZEWSKI, Un1vers1ty of Warsaw, for
advise and encouragement; to Professor A. RADWANSKI, Un1vers1ty of Warsaw, for suggesting
many improvements to the manuscript; to Mr. K. POTOCKI, Warsaw, President of the Potocki’s
Grant, for sponsoring the stay in Belgium and England.to study conodont collections; to Dr. R.L.
AUSTIN, University of Southampton, and to Dr. E.. GROESSENS, Geological Survey of Belgium,
for making the conodont collections available for comparative studles Thanks are also due to
Dr. K. BOJKOWSKI, S. SKOMPSKI, M. Sc.; R: GAWRONSKA, M. Sc.,; J. SOBON-PODGOR-
SKA, M. Sc., and L. SZOSTEK, M. Sc., for their help during all phases of the study.

The Geologlcal Enterprise, Cracow, and the Silesian Branch of the Geological Survey of Poland
kindly allowed the author to sample the boreholes from the Olkusz and Sosnowiec area.

The photos of borehole cores were taken by Mrs. K. ZIRLINSKA, and the scanning-electron-
-micrographs by Miss E. KLICHOWICZ,

Institute of Geology .
of the University of Warsaw,
Al. Zwirki i Wigury 93,
.02-089 Warszawa, Poland

REFERENCES

ADRICHEM BOOGAERT, H.A. van 1967. Devonian and Lower Carboniferous conodonts of
the Cantabrian Mountains (Spain) and their stratigraphic application. Leidse Geol. Med.,
39 (1), 129-192. Leiden.

ALEXANDROWICZ, S. & ALEXANDROWICZ, Z. 1960. Utwory triasowe w okolicach Strze-
mieszyc i Stawkowa. Biul. IG, 152, 95-171. Warszawa.

AUSTIN, R.L. 1973. Modification of the British Avonian conodont zonation and a reappraisal
of European Dinantian conodont zonation and correlation. Ann. Soc. Géol. Belg., 96 (3),
523-532. Brussels.

— 1976. Evidence from Great Britain and Ireland concerning West European Dinantian cono-
dont paleoecology. Geol. Soc. Canada Spec. Paper, 15, 201-224. Ottawa.

— & BARNES, C. 1973. The biostratigraphic limitation of conodonts with particular refe-
rence tlo the base of the Carboniferous. Bull. Soc. Belg. Géol. Paléont. Hydrol., 82 (2), 351-373
Brusse S. .

— , CONIL, R., GROESSENS, E. & PIRLET, H. 1974. Etude ‘biostratigraphique de
l’encnmte de Tramaka. Bull. Soc. Belg. Géol. Paléont. Hydrol., 83 (2), 113-129. Brussels.

— & GROESSENS, E. 1972, The origin and evolution of the Middle Dinantian conodont
genera Doliognathus, Dollymae, Scaliognathus, and Staurognathus, and related forms. Ann.
Soc. Géol. Belg., 95 (2), 229-238. Brussels.

— & HUSRI, S. 1974. Dinantian conodont faunas of County Clare, County Limerick and
](?‘Jount_\;lfs Leitrim; An appendix. Int. Symp. Belg. Micropal. Lim. ,,Namur 1974, 3, 18-64.

russels.

BAESEMANN, J.F. 1973. Missourian (Upper Pennsylvanian) conodonts of northeastern Kansas.
J. . Paleont., 47 (4), 689-710. Tulsa.

BELKA Z. 1982 Upper Viséan conodonts from Orlej in the Cracow Upland: strat1graph1ca1
and paleothermal implications. Acta Geol. Polon., 32 (1-2), 57-67. Warszawa.'

— 1983, Evolution of the Lower Carboniferous conodont genus Mestognathus. Acta Geol.
Polon., 33 (1-4), 73-84. Warszawa.

— 1984, Conodont stratigraphy and facies of the Lower  Carboniferous deposits between
Olkusz and Sosnowiec. Unpublished Ph. D. thesis, 137 pp.; University of Warsaw.

— 1985, The development and decline of the Dinantian carbonate platform: an example from
the Moravia-Silesia Basin. In: ADAMS A.E., MILLER J. & WRIGHT V.P. (Eds'), Euro-

Dinantian Environments, (in press).

BISCHOFF, G. 1957. Die Conodonten-Stratigraphie des rheno-herzynischen Unterkarbons mit
Berucksmhtlgung der Wocklumeria-Stufe und der Devon/Karbon-Grenze. Abh. Hess. L.-Amt
‘Bodenforsch., 19, 1-64. Wiesbaden.

von BITTER, PH 1976. Paleoecology and distribution of Windsor Group .(Viséan — ?Early
Namurian) conodonts, Port Hood Island, Nova Scotia, Canada. Geol. Soc. Canada Spec.
Paper, 15, 225-241. Ottawa. ]

— & PLINT-GEBERL, H.A. 1982. Conodont biostratigraphy of the Codroy Group (Lower
garbomferous), southwestern Newfoundland, Canada Can. J. Earth Sci., 19 (1), 193-221.

ttawa.



CONODONT BIOSTRATIGRAPHY 5T

BOERSMA, K.T. 1973. Devonian and Lower Carboniferous conodont biostratigraphy, Central.
‘Spanish Pyrenees. Leidse Geol. Med., 49 (2), 303-377. Leiden.

BOJKOWSKI K. 1972. Charakterystyka faumstyczna karbonu dolnego- Gornoélqsklego Za-

glebia Weglowego. Prace IG, 61, 61-87. Warszawa.

BOYER, F., KRYLATOV, S. & STOPPEL, D. 1974.. Sur le probléme de I’existence d’uine lacune:
sous les lydiennes 4 nodules phosphatés du Dinantien des Pyrénées ét de la Montagne Noire:
(France, Espagne). Geol. Jb. ,B, 9, 1-60. Hannover.

BUCHROITHNER, M.F. 1979. Die Conodontenchronologie im Karbon der Pyrenden. Mitt.
Osterr. Geol. Ges., 70, 75-118. Wien.

BUTLER, M. 1973. Lower Carboniferous conodont faunas from the Eastern Mendips, England..
Palaeontology, 16 (3), 477-517. London.

CHAUFF, K.M. 1981. Multielement conodont species from the Osagean (Lower Carboniferous)
in Midcontinent North America and Texas. Palaeontographica Abt. A, 175, 140-169. Stut-
tgart.

CHOROWSKA, M. 1972. Konodonty dewonu gornego i karbonu dolnego w profilu Wegrzynow:
IG-1 (Niecka Miechowska). Biul. IG, 233, 161-208. Warszawa.

COLLINSON, C., REXROAD, C.B. & THOMPSON, T.L. 1971. Conodont zonation of the
North American Mississippian. Mem. Geol. Soc. Am., 127, 353-394. Boulder.

— , SCOTT, A.J. & REXROAD, C.B. 1962. Six charts showmg biostratigraphic zones and
correlatlons based on conodonts from the Devonian and Mississippian rocks of the upper
Mississippian Valley. Illinois State Geol. Survey, Circ., 328, 1-32. Urbana.

CONIL, R., GROESSENS, E. & LYS, M. 1973. Etude micropaléonto]ogique de la tranchée
d’Yves-Gomezée (Tn3-V1-V2, Belgique). Bull. Soc. Belg. Géol., 82 (1), 201-239. Brussels.

— , GROESSENS, E. & PIRLET, H. 1976. Nouvelle charte stratigraphique du Dinantien
type de la Belgique. Ann. Soc. Géol. Nord, 96, 363-373. Lille.

COOPER, C.L. 1939. Conodonts from a Bushberg-Hannibal horizon in Oklahoma. J. Paleont.,.
13 (4), 379-422. Tulsa.

DUNHAM, R.J. 1969. Early vadose silt in Townsend mound (reef), New Mexico. Soc. Econ.
Paleont Min. Spec. Publ., 14, 139-182. Menasha.

DVORAK J. & FREYER, G. 1961. Die Devon/Karbon-Grenze im Mahrischen Karst auf der
Grundlage von Conodontenfaunen. Geologie, Jg. 10, 8, 881-895. Berlin.

EBNER, F. 1977. Die Gliederung des Karbons von Graz mit Conodonten. Jahrb. Geol. B.-A.,.
120 (2), 449-493. Wien.

FLUGEL, E. 1982. Microfacies analysis of limestones; 633 pp. Springer-Verlag; Berlm-Heldelberg-
-New York.

GEDIK, I. 1974. Conodonten aus dem Unterkarbon der Karnischen Alpen. Abh. Geol. B.-A.,
31, 1-43. Wien.

GROESSENS, E. 1971. Les conodontes du Tournalslan Superle{r de la Belgique. Serv. Géol. de
Belgique, Prof. Paper, 4, 1-29. Brussels.

— 1974. Preliminary range chart of conodont biozonation in the Belglan Dinantian. Int. Symp..
Belg. Micropal. Lim. ,,Namur 1974, 17, 1-193. Brussels.

— ., CONIL, R. & LEES, A. 1976. Problémes relatifs 4 la limite du Tourna1s1%n et du Viséen.
en Belgique Bull Soc. Belg Géol., 82 (1), 17-50. Brussels.

GROMCZAKIEWICZ-EOMNICKA, A; 1974. Upper Viséan conodont fauna from the Carboni~

. ferous Limestone north of Krzeszowice (environs of Cracow, Poland). Roczn. P. T. Geol.
(Ann. Soc. Géol. Pologne), 44 (4), 475-482. Krakow. )

— 1979. Conodont stratigraphy of the uppermost Devonian and Lower Carboniferous rocks.
in the Raclawka and Szklarka valleys west of Cracow. Acta Geol. Polon., 29 (4), 489—497.
‘Warszawa.

GUTSCHICK, R.C., SANDBERG, C.A. & SANDO, W.J. 1980. Mississippian shelf margin and.
carbonate platform from Montana to Nevada. In: T.D. FOUCH & E.R. MAGATHAN
(Eds), Paleozoic Paleogeography of West-Central United States: SEPM Rocky Mountain.
Sec., 1, 111-128. Denver.

HIGGINS, A.C. 1974. Conodont zonation of the Lower Carboniferous of Spain and Portugal..
Int. Symp. Belg. Micropal. Lim. ,,Namur 1974, 4, 1-17. Brussels.

— 1975. Conodont zonation of the late Viséan — early Westphalian strata of the south and
central Pennines of northern England. Bull. Geol. Surv. Great Brit., 53, 1-90. London.

— & BOUCKAERT, J. 1968. Conodont stratigraphy and paleontology of the Namurian of
Belgium. Mem. Expl. Cartes Géol. Min. Belgique, 10, 1-64. Brussels.

— & VARKER, W.J. 1982. Lower Carboniferous conodont faunas from Ravenstonedale,

. Cumbria. Palaeontology, 25 (1), 145-166. London.

— & WAGNER-GENTIS, C.H.T. 1982. Conodonts, goniatites and biostratigraphy of the:

- earlier Carboniferous from the Cantabnan Mountains, Spam Palaeontology, 25 (2), 313—-350-
London.



58 ‘ ZDZISEAW BERKA

HOROWITZ, A.S. & REXROAD, C.B. 1982. An evaluation of - statistical reconstructions of
multielement conodont taxa from middle Chesterian rocks (Carboniferous) in southern
Indiana. J. Paleont., 56 (4), 959-969. Tulsa. :

JAROSZ, J. 1926. Obecny stan badan nad stratygrafia dewonu i dolnego karbonu w okregu
krakowskim. Roczn. P. T. Geol. (Ann. Soc. Géol. Pologne), 3, 115-185. Krakow.

JENKINS, T.B.H. 1974. Lower Carboniferous conodont blostratlgraphy of New South Wales.
Palaentology, 17 (4), 909-924. London.

JOHNSTON, LS. & HIGGINS, A.C. 1981. Conodont faunas from the Lower Carboniferous
rocks at Hook Head, County Wexford. J. Earth Sci. Roy. Dublin Soc., 4, 83-96. Dublin.

JURKIEWICZ, H. & ZAKOWA, H. 1972. Rozwoéj 11tolog1cmego-paleogeograflczny dewonu
i dolnego karbonu w Niecce Nidzianskiej. Kwart. Geol., 16 (4), 817-850. Warszawa.

KICULA, J. & ZAKOWA, H. 1972. Dewonlkarbonwpodlozu potudniowej czesci niecki miechow-
skiej. Roczn. P. T. Geol (Ann. Soc. Géol. Pologne), 42 (2-3); 165-228. Krakéw.

KLAPPER, G. 1966. Upper Devonian and Lower Mississippian conodont zones in Montana,
Wyoming and South Dakota. Univ. of Kansas Paleont. Contrib. Paper, 3, 1-43. Lawrence.

— & PHILIP, G. M.1971. Devonian conodont apparatuses and their vicarious skeletal ele-
ments. Lethaia, 4, 429-452. Oslo.

LANE, H.R., SANDBERG, A.C. & ZIEGLER, W. 1980. Taxonomy and phylogeny of some
Lower Carboniferous conodonts and preliminary standard post-Siphonodella zonation.
Geol. et Palaeont., 14, 117-164. Marburg.. _

— & ZIEGLER, W. 1983. Taxonomy and phylogeny. of Scaliognathus BRANSON & MEHL
1941 (Conodonta, Lower Carboniferous). Senckenberg. Lethaea, 64 (2-4), 199-225. Frank-
furt/Main.

LINDSTROM, M. 1964. Conodonts, 196 pp. Elsevier; Amsterdam.

MARKS, P. & WENSINK, H. 1970. Conodonts and the age of the ,,Griotte” Limestone in the
upper Aragon Valley (Huesca, Spain), 1. Proc. Konmkl Nederl. Akademie van Wetenschap-
pen, 13 (3), Series B, 238-275. Amsterdam.

MATTHEWS, S.C. 1969. A Lower Carboniferous conodont fauna from East Cornwall. Pala-
eontology, 12 (2), 262-275. London.

— 1970a. A new cephalopod fauna from the Lower Carboniferous of east Cornwall. Palaeon-
tology, 13 (1), 112-131. London.

— 1970b. Comments on palaeontological standards for the Dinantian. C.-R. 6° Cong. Inter.

~ Strat. Géol. Carbon., Sheffield 1967, 3, 1159-1163. Sheffield.

MATYJA, H. & NARKIEWICZ, M. 1979. Lithofacies and conodonts in Viséan profile, Olkusz
area, southern Poland. Acta Geol. Polon., 29 (4), 475-488. Warszawa.

MEISCHNER, D. 1970. Conodonten-Chronologie des deutschen Karbons. C.-R. 6° Congr.
Inter. Strat. Géol. Carbon., Sheffield 1967, 3, 1169-1180. Sheffield.

MERRILL, G.K. & MARTIN, M.D. 1976. Environmental control of conodont distribution in
the Bond and Mattoon Formations (Pennsylvanian, Missourian), northern Illinois. Geol. Soc.
Canada Spec. Paper, 15, 243-271. Ottawa.

METCALFE, 1. 1980. Conodont faunas and age of the Raygill Quarry limestones (Embsay Li-
mestone), Lothersdale, Yorkshire. Proc. York. Geol. Soc., 43 (2), 169-178. York.

MORY, A.J. & CRANE, D.T. 1982, Early Carboniferous Szphonodella (Conodonta) faunas
from eastern Austraha Alcheringa, 6, 275-303. Sydney.

NICOLL, R.S. 1982. Multiclement composition of the conodont Icriodus expansus Branson & -

' Mehl from the Upper Devonian of the Canning Basin, Western Australia. BMR J. Austral.
Geol. Geophys., 7, 197-213. Canberra.

PAPROTH, E. 1970. Die Parallelisierung von Kohlenkalk und Kulm. C.-R. 6 Congr. Inter.
Strat. Géol. Carbon., Sheffield 1967, 1, 279-291. Sheffield.

PERRET, M.F. 1977. Données récentes de la micropaléontologic dans 1’étude du Carbonifére
marin des Pyrénées. Ann. Soc. Géol. Nord, 97, 77-85. Lille.

PIERCE, R.W. & LANGENHEIM, R.L., Jr. 1974. Platform conodonts of the Monte Cristo
Group, Mississippian, Arrow Canyon Range, Clark County, Nevada. J. Paleont., 48 (1),
149-169. Tulsa.

RHODES, F.H.T., AUSTIN, R.L. & DRUCE, E.C. 1969. British .Avonian (Carboniferous)
conodonts faunas and iheir value in local and intercontinental correlation. Bull. British
Museum (Nat. Hist.), Geology, Suppl. 5, 1-313. London.

RICE, W.D. & LANGENHEIM, R.L., Jr. 1974, Conodont zonation of the Battleshlp ‘Wash
Formation, late Mississippian, Arrow Canyon Range, Clark County, Nevada. WGA Earth
Sci. Bull., 7, 3-11.

RUPPEL, S.C. 1979 Conodonts from the Lower Mississippian Fort Payne and Tuscurnbla
Formations of northern Alabama. J. Paleont., 53 (1), 55-70. Tulsa.

RUTKOWSKI, F. 1928. O budowie paleozomznego grzbietu debnickiego. Spraw. PIG, 4 (3-4),
582-700. Warszawa.



CONODONT BIOSTRATIGRAPHY " 59

SANDBERG, C.A. 1979. Devonian and Lower Mississippian conodont zonation of the Great
Basin and.Rocky Mountains. J/r: C.A. SANDBERG & D.L. CLARK (Eds), Conodont
biostratigraphy of the Great Basin and Rocky Mountains. Brigham Young University Geol.
Stud., 26, (3) 87-106. Provo.

— & GUTSCHICK, R.C. 1979. Guide to conodont biostratigraphy of Upper Devonian and
Mississippian rocks along the Wasatch Front and Cordilleran Hingeline, Utah. In: C.A.
SANDBERG & D.L. CLARK (Eds), Conodont biostratigraphy of the Great Basin and
Rocky Mountains. Brigham Young Univ. Geol. Stud., 26 (3), 107-134. Provo.

— , ZIEGLER, W., LEUTERITZ, K. & BRILL, S.M. 1978. Phylogeny, speciation, and
zonatlon of Szphonodella (Conodonta Upper Devonian and Lower Carbomferous) Newsl.
Stratigr., T (2), 102-120. Stuttgart.

— & ZIEGLER W. 1979. Taxonomy and biofacies of important conodonts of Late Devonian
styriacus-Zone, United States and Germany. Geol. et Palaeont., 13, 173-212. Marburg.

SCHMIDT, H. 1925. Die carbonischen Goniatiten Deutschlands. Jb. Preuss. Geol. Landesants.,
45, 489-609. Berlin.

— 1934, Conodonten-Funde in urspriinglichen Zusammenhang. Paldont. Zt., 16 (1-2), 76-85.
Berlin.

— & MULLER, K.J. 1964. Weitere Funde von Conodonten-Gruppen aus dem oberen Karbon
des Sauerlandes. Paldont. Zt., 38 (3-4), 105-135. Stuttgart.

'SCHONLAUB, H.P. 1969. Conodonten aus dem Oberdevon und Unterkarbon des Kronhof-

~ grabens (Karmsche Alpen, Osterreich). Jb. Geol. B.-A., 112, 321-354. Wien.

SIEDLECKI, S. 1954. Utwory paleozoiczne okolic Krakowa Btul 1G, 73, 1-224. Warszawa.

SKOMPSKI, S. & SOBON-PODGORSKA, J. 1980. Foraminifers and conodonts in the Viséan
deposxts of the Lublin Upland. Acta Geol. Polon., 30 (1), 87-96. Warszawa.

SZULCZEWSKI, M. 1973. Famennian-Tournaisian neptunian dykes and their conodont fauna
from Dalnia in the Holy Cross Mts. Acta Geol. Polon., 23 (1), 15-59. Warszawa.

THOMPSON, T.L. & FELLOWS, L.D. 1970, Stratigraphy and conodont biostratigraphy of
Kinderhookian and Osagean rocks.of southwestern Missouri and adjacent areas. Missouri
Geol. Surv. and Water Res., Rept. Invest., 45, 1-263. Rolla.

VOGES, A. 1959. Conodenten aus dem Unterkarbon I und II (Gattendorfia- und PerzcycIus-Stufe)
des Sauerlandes. Paldont. Zt., 33 (4), 266-314. Stuttgart.

— 1960.» Die Bedeutung der Conodonten fiir die Stratigraphie .des Unterka.rbons T und II
(Gattendorfia- und Pericyclus-Stufe) im Sauerland. Fortschr. Geol. Rheinld. u. Westf., 3, 1-32.
Krefeld.

‘WIRTH, M. 1967. Zur Gliederung des hoheren Paldozoikums (Givet-Namur) im Gebiet des
Quinto Real (Westpyrenden) mit Hilfe von Conodonten. N. Jb. Geol. Paldiont. Abh., 127 (2),
179-244. Stuttgart.

ZAJACZKOWSKI, W. 1964. Utwory dolnego karbonu i budowa geologiczna grzbietu dgbnic-
kiego. 37 Zjazd P. T. Geol. Katowice, Przew., 1-17.. Warszawa.

ZIEGLER W. 1972. Uber devonische Conodonten-Apparate Geol et Palaeont., SB., 1, 91-96.
Marbur

— SANDBERG C.A. & AUSTIN, R.L. 1974, Revision of Bispathodus group (Conodonta)v
in the Upper Devonian and Lower Carboniferous. Geol. et Palaeont., 8, 97-112. Marburg.



60 . . . ZDZISLAW BELKA |

Z. BELKA

STRATYGRAFIA KONODONTOWA DOLNEGO KARBONU POENOCNO-WSCHODNIEJ
CZESCI BASENU MORA WSKO-SLASKIEGO

. (Streszczenie)

W utworach weglanowych nawierconych pod osadami permu i triasu w okolicach Olkusza
i Sosnowca (patrz fig. 1) stwierdzono wystepowanie dolnokarbofiskiej fauny konodontowej, ktora
dokumentuje wiek tych osadéw na $rodkowy turniej — gorny wizen. Ogodlem uzyskano blisko
2400 konodontéw (1600 platformowych i 800 gatazkowych), lecz przecigtna frekwencja w probkach
byta niska i wynosita 7—10 elementéw na 1 kg skaly, a przecigtny stosunek elementéow platformo-
wych do galazkowych wynosit 1,5: 1 (fig. 2). Badany zespot konodontéw (patrz fig. 3 oraz pl. 1—15)
jest bardzo podobny do faun konodontowych znanych z dolnokarbonskich (zar6wno basenowych
jak i platformowych) osad6w innych regionéw Europy i Ameryki Polncenej (por. VOGES 1959;,
GROESSENS 1974; PERRET 1977; LANE, SANDBERG & ZIEGLER 1980). Jedynie wérdd
gnathodidéw stwierdzono trzy formy, ktére wypelniaja luke, jaka dotychczas istniata pomigdzy
. gatunkami turnejskimi a §rodkowowizefiskimi. Formy te opisano jako gatunki nowe: Grathodus:
austini sp. n., Gnathodus praebilineatus sp. n., oraz Paragnathodus cracoviensis sp. n.

W celu skorelowania badanych profili przyjeto (patrz fig. 4) wstepna standardowa zonacje
konodontowa dolnego karbonu (SANDBERG & al. 1978; LANE, SANDBERG & ZIEGLER
1980). Zaproponowano jej modyfikacje oraz rozszerzono schemat o dwa stratygraficznie wyzsze:
poziomy: austini i bilineatus, obejmujace swym zasiggiem czes$¢ Srodkowego i gérnego wizenu.
Przeprowadzona korelacja ujawnita na badanym obszarze diachroniczny przebieg facji dolnego
karbonu (patrz fig. 5).

W czterech spoéréd analizowynych wiercen uda.}o sie réwniez ustalié polozenie kontaktu po-
migdzy osadami deworiskimi i karbofiskimi (patrz fig. 6 oraz pl. 16—22). Kontakt ten ma charakter
erozyjny i towarzyszy mu luka stratygraficzna siegajaca od $rodkowego lub gérnego poziomu
costatus do poziomu crenulata, chociaz miejscami sedymentacja osadéw dolnego karbonu mogta
rozpoczaé si¢ wezesniej, w dobie sandbergi. '
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