Geologia Sudetica, 2008, 40: 33-50.

A new Lower Coniacian fauna from the Jerzmanice Zdréj
region of the North Sudetic Basin, SW Poland

Alina Chrzastek

Institute of Geological Sciences, Wroctaw University, Maksa Borna 9, 50-204 Wroctaw, Poland,
e-mail: alina.chrzastek@ing. uni.wroc.pl

Key words: Lower Coniacian, Upper Cretaceous, North Sudetic Basin, inoceramids, bivalves, palacoenvironment, West Sudetes.

Abstract

This paper describes and interprets a newly discovered Lower Coniacian (lower Upper Cretaceous) macro- and micro-

fossil fauna (vertebrate and invertebrate remains) from sedimentary rocks of the Jerzmanice Zdréj region of the North
Sudetic Basin of SW Poland. Several inoceramid bivalve taxa that previously were only known from other parts of the
North Sudetic Basin were recovered from light grey, marly sandstones of Early Coniacian age. A fragment of ammonite
was also discovered, as was a shark’s tooth from the family Cretoxyrhinidae: this may be ?Cretoxyrhina mantelli Agassiz,
1843, a species not hitherto known from the Lower Coniacian (Emscherian sensu Scupin (1912-13)) of the North
Sudetic Basin. Abundant foraminifers were observed in thin sections. The newly discovered inoceramid bivalves -
Cremnoceramus deformis erectus Meek, 1877, Cremnoceramus waltersdorfensis waltersdorfensis Andert, 1911 and Inocera-
mus lusatiae Andert, 1911 - fit into the current biostratigraphic scheme for the region. The inoceramids can all be as-
signed to the Cremnoceramus deformis erectus Zone, which correlates with the Gavelinella moniliformis foraminiferal
Zone and thereby confirms an Early Coniacian age. The Turonian-Coniacian boundary in the North Sudetic Basin can
now be placed between the respective inoceramid zones of Inoceramus costellatus Woods, 1912 (actually Mytiloides
costellatus Woods, 1912) and Inoceramus schloenbachi Bohm, 1911 (actually Cremnoceramus crassus crassus Petrascheck,
1903). The macrofossils found in the Jerzmanice section suggest that the host sediments were laid down in a Late Creta-
ceous epicontinental basin, under the North Sudetic Sea, that had deepened during the Early Coniacian. This interpreta-
tion agrees with the global bathymetric curve for the Late Cretaceous in Europe.
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INTRODUCTION

The Jerzmanice Zdrdj area occurs in the southern part
of the North Sudetic Synclinorium (Zelazniewicz & Alek-
sandrowski, 2008) in which there is the Leszczyna-Jerz-
manice half-graben that contains Cenomanian-Coniacian
(lower Upper Cretaceous) deposits (Chrzastek, 1995) (Figs
1, 2). Within the Jerzmanice Zdrdj area there is an outcrop
near the village of Jerzmanice Zdrdj of Lower Coniacian
sediments (Figs 1, 2, 3A) from which a rich fossil assem-
blage (Tab. 1) can be extracted. This assemblage comprises
some 16 taxa, mainly bivalves, and includes a fragment of
probable ammonite and also a shark’s tooth from the fam-
ily Cretoxyrhinidae (?Cretoxyrbina mantelli, Agassiz,
1843). Such shark’s teeth were previously unknown from
the Lower Coniacian of the North Sudetic Basin, though
teeth of Cretoxyrhina mantelli have been described from
the Cenomanian and Turonian near Lwéwek Slaski (Scu-
pin, 1912-13; Kithn & Zimmermann, 1919). In the Ceno-
manian and Turonian of the North Sudetic Basin, teeth of

6 shark species have been recognised (Scupin, 1912-13;
Kithn & Zimmermann, 1919). Scupin (1912-13) described
Lower Coniacian bivalves from other parts of the North
Sudetic Basin, mostly in the vicinity of Warta Bolesta-
wiecka, and mentioned only 3 taxa from Jerzmanice
Zdréj: Pectenculus geinitzi d’Orbigny, 1843-47, Cucullaea
sp., and Inoceramus latus Mantell, 1822. Palaeogeographic
reconstructions, based on detailed lithostratigraphic and
blostratlgraphlc analyses of the Upper Cretaceous depos-
its, were given by both Scupin (1912-13) and, later, by
Milewicz (1958; 1967; 1973a, b; 1979; 1997; 1998) who en-
visaged two islands in the Late Cretaceous sea delivering
detritus into the North Sudetic Basin. This paper reports
on new macro- and microfauna assemblages from the
marly sandstones of the Jerzmanice Zdréj section, con-
firms an Early Coniacian age for these deposits, and offers
a palaeogeographic reconstruction of the sedimentary en-
vironment of these rocks.
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GEOLOGICAL SETTING

The North Sudetic Synclinorium occurs at the NE
rim of the Bohemian Massif in the western part of the
Fore-Sudetic Block. The basement of this synclinorium
comprises the ?Ediacaran to Mississippian low-grade meta-
morphic rocks of the Kaczawa Complex (Baranowski ez
al., 1990; Chrzastek et al., 2004), on which rest incomplete
successions of Upper Palaeozoic (Carboniferous (Pennsyl-
vanian) and Permian), Mesozoic (Triassic and Upper Cre-

taceous) and Cenozoic platform sediments. These plat-
form sediments were gently folded and faulted during the
Palaeogene when the North Sudetic Basin underwent tec-
tonic inversion to produce the present-day North Sudetic
Synclinorium.

Triassic deposits paraconformably underlie the Upper
Cretaceous succession (Milewicz, 1997). In the southern
part of the basin, it is the Lower and Middle Buntsand-
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Table 1
Fossil taxa in the Lower Coniacian at Jerzmanice Zdrdj
(North Sudetic Basin)

Z
o

Taxa

Anatina (Cercomya) lanceolata Geinitz, 1871-75

Crasatella arcacea Roemer, 1841

Cremnoceramus deformis erectus Meek, 1877

Cremnoceramus waltersdorfensis waltersdorfensis Andert, 1911

Cucullaea sp.

Cytherea sp.
Granocardium cf. drescheri Bohm, 1911

Inoceramus latus Mantell, 1822
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Inoceramus lusatiae Andert, 1911
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Inoceramus sp.
¢?Lima haidingeri Zittel, 1878
Ostrea (Alectryonia) sudetica Scupin, 1912-13
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Panopea depressa Scupin, 1912-13
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Panopea muelleri Scupin, 1912-13
Tellina strigata Goldfuss, 1834-40
?Cretoxyrhina mantelli Agassiz, 1843

—
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stein, whereas in the northern part Rét and Muschelkalk
rocks are in evidence at the nonconformity. Locally, in
the Wlen Trough, the Upper Cretaceous sediments cover
the Rotliegendes and metamorphic rocks of the Kaczawa
Complex (Gorczyca-Skata, 1977; Sliwiniski ez al., 2003).
The Upper Cretaceous of the North Sudetic Basin is
divided into 3 formations: the Rakowice Wielkie Forma-
tion (Cenomanian-Coniacian), Czerna Formation (Santo-

nian) and Wegliniec Formation (Santonian) described by
Milewicz (1997), Sliwinski ez al. (2003), Chrzastek et al.
(2004).

In the North Sudetic Basin, Late Cretaceous sedimen-
tation occurred from the Cenomanian to the Santonian
(Milewicz, 1973a, b; 1997). The thickness of the Upper
Cretaceous deposits ranges between 600 m and 1,100 m,
the Coniacian deposits themselves being up to ~310 m
thick (Milewicz, 1973a, b; Baranowski er 4/l., 1990). In the
borehole known as Wegliniec IG 1, located in the western
part of the North Sudetic Basin, Lower Coniacian rocks
~130 m thick were drilled (Milewicz, 1988). The Upper
Cretaceous sediments of the Cenomanian, Turonian and
Coniacian of the North Sudetic Basin are mostly sand-
stones and marls, whereas the Santonian sediments are of
mudstones and sandstones with intercalations of clay-
stones and coals (Baranowski er al., 1990; Chrzas- tek,
2002; Sliwitiski et al., 2003; Leszczynski & Chodowska,
2008). Sandstones dominate in the eastern part of the
North Sudetic Basin, whereas mudstones and marls domi-
nate its western part (Sliwifiski ez al., 2003). As a result of
the axis of the North Sudetic Synclinorium plunging to-
ward the WINW, the youngest sediments now outcrop in
the northwest part of the basin (Milewicz, 1997). Conia-
cian marly sandstones from the North Sudetic Basin have
been described by Milewicz (1997, 1998). The lower part
of the Lower Coniacian succession contains fine-grained
sandstones, the upper part contains medium-grai- ned
sandstones (Milewicz, 1998), and all the sandstones pass
laterally into carbonate deposits. According to Milewicz
(1997, 1998), the Lower Coniacian sandstones contain the
smallest grain-size sand (0.2 mm) of all the Cretaceous
sandstones in the North Sudetic Basin.

LITHOSTRATIGRAPHY AND BIOSTRATIGRAPHY

The biostratigraphic subdivision of the Upper Creta-
ceous of the North Sudetic Basin is based on inoceramids
Milewicz, 1997). According to Milewicz (1997), the
Lower Coniacian belongs to the Inoceramus koeneni hori-
zon. The division of the Upper Cretaceous sediments of
Poland, Germany, England, Central European Russia and
the United States has been further refined by Walaszczyk
(1992), Walaszczyk & Wood (1998), Walaszczyk &
Cobban (2004), Troger & Wejda (1998), Troger (2004),
Walaszczyk et al. (2004) and Wood et al. (2004).

At the boundary between the Turonian and
Coniacian in Poland and Germany, Walaszczyk & Wood
(1998) claim that the bivalves Mytiloides and Inoceramus
are replaced by Cremnoceramus, the latter being most
common in the uppermost Turonian and Lower
Coniacian. According to Walaszczyk & Wood (1998), the
boundary between the Turonian and the Coniacian is the
base of the Cremnoceramus deformis erectus Zone and is
marked by the first appearance of Cremnoceramus
deformis erectus Meek, 1877. The Turonian-Coniacian
boundary in Poland corresponds to the former Cremno-

ceramus brogniarti Zone (Walaszczyk, 1992), Cremnocera-
mus deformis erectus Meek, 1877 being a synonym of
Cremnoceramus rotundatus Zone (Walaszczyk & Wood,
1998; Walaszczyk & Cobban, 1998). The boundary be-
tween the Turonian and the Lower Coniacian in other
parts of Europe - Saxony (Germany), European part of
Russia, England and the United States - is marked by the
lower boundary of the Cremnoceramus deformis erectus
Zone (Troger & Wejda 1998; Walaszczyk & Cobban,
1998; Walaszczyk & Wood, 1998; Walaszczyk er al., 2004;
Wood et al., 2004). The base of the Cremnoceramus rotun-
datus Zone in Japan, however, is equivalent to the base of
the Cremnoceramus deformis erectus Zone (Noda & Matsu-
moto, 1998).

Inoceramids provide the basis for the subdivision of
the Lower Coniacian into 5 zones (Walaszczyk & Wood,
1998; Wood et al., 2004), which are as follows: Cremnoce-
ramus deformis erectus; Cremnoceramus waltersdorfensis
hannovrensis; Cremnoceramus crassus inconstans; Crem-
noceramus crassus + Cremnoceramus deformis deformis;
and Inoceramus gibbosus.
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Fig. 3. The Lower Coniacian section in Jerzmanice Zdréj, North Sudetic Basin. (A) Rock exposure at Jerzmanice Zdréj; (B-D)
Foraminifer Ammodiscus cretaceous Reuss, 1845; (E) Foraminifer Gaudryina laevigata Franke, 1914; (F, G) Foraminifer Gavelinella
ammonoides Reuss, 1845. In B-G the photo height is 2 mm.
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Table 2
Foraminifers in the Upper Cretaceous of the North Sudetic Basin.
No taxa Cenomanian Tiketiah Conisian Santonian Campanian | Maastrichtian
1 Ammodiscus cretaceous
Reuss, 1845
2 Gaudryina laevigata Franke,
1914
3 Gavelinella ammonoides
Reuss, 1845
4 Gavelinella moniliformisReuss,
1845
5 Globotruncana bulloides
Vogler, 1941
6 Heteroxelix striata Ehrenberg,
1840

-Stratigraphic range according to Teisseyre (1992)

I:IStratigraphic distribution in the North Sudetic Basin according to Teisseyre (1992),

slightly changed by the author

LOWER CONIACIAN IN JERZMANICE
ZDROJ

The Lower Coniacian sediments of the Rakowice
Wielkie Formation in the Jerzmanice Zdréj section are
fine-grained greyish marly sandstones with intercalations
of sandy limestone. Thin sections of the marly sandstones
show that grain size varies from 0.05 mm to 0.2 mm; that
there is a predominance of subrounded quartz grains, only
a minority being subangular to angular; that glauconite is
present; and that there are a few plagioclases and some iso-
lated flakes of muscovite. The marly sandstones contain
10-20% carbonate; clay minerals, such as kaolinite, can
also be observed. Present throughout the Lower Conia-
cian sequence are microcrystalline SiO,, some Fe and Ti
oxides and phosphates, such as collophane: the heavy min-
erals rutile and zircon are rare. The cement (matrix) for
these sandstones is a carbon-rich clay, the clay minerals
themselves constituting up to 50% of the matrix. In agree-
ment with classification of sedimentary rocks (Lorenc,
1978; Manecki & Muszyniski, 2008), the majority of the
Lower Coniacian rocks may be classified as marly sand-
stones.

A minority of the Lower Coniacian rocks, however,
should be classified as sandy limestones. Thin sections of
these sandy limestones demonstrate that carbonates,
mostly in the form of sparite cement, dominate over
quartz (20-25%,) and clay minerals (about 10%). Some-
times the sandy limestones show directional textures and
clear laminations, which are marked by the horizontal ori-
entation of longitudinal skeletal elements.

It is the marly sandstones of the Jerzmanice Zdrj sec-
tion that contain the fossils described in this paper: the
inoceramid bivalves, the probable fragment of ammonite,

and the Cretoxyrhinidae shark's tooth (?Creroxyrhina
mantelli Agassiz, 1843) (Tab. 1). Thin sections of the
marly sandstone reveal the abundant foraminifers and
some less common gastropods (Tab. 2).

SYSTEMATIC PALAEONTOLOGY
OF FOSSILS

This section presents the systematic palaeontology of
the newly found inoceramids and the vertebrate remains
from the Lower Coniacian Jerzmanice Zdrdj outcrop (Ta-
ble 1). Other fossil taxa are only briefly mentioned. Fossils
descriptions are based on papers by Scupin (1912-13);
Andert (1934); Gawor-Biedowa (1980); Cappetta (1987);
Walaszczyk (1988, 1992): Tarkowski (1991); Teisseyre
(1992); Noda & Matsumoto (1998);Walaszczyk & Wood
(1998); Cicimurri (2001a, b); Walaszczyk er al., (2004);
Wiese et al., (2004); Wood et al., (2004) and Zonova &
Yazykowa (1998). All the described specimens (catalogue
numbers starting MGU.Wr) are deposited in the collec-
tions of the Geological Museum of the University of
Wroctaw.

Genus Cremnoceramus Cox, 1969
Cremnoceramus deformis erectus Meek, 1877
Fig. 4H-I
MGU.Wr - 5442s

1988 Cremnoceramus rotundatus Fiege, 1930; Walasz-
czyk; PL. 7, figs 1-6.

Cremnoceramus brongniarti Mantell, 1822; Walasz-
czyk; p. 48-52, Pl. 22, figs 1-2; Pl. 23, figs 1-5; PL.
24, figs 1-5; PL. 25, figs 1-5; Pl. 30, fig. 2.

1992
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Fig. 4. Foraminifers, gastropod and inoceramids from Jerzmanice Zdréj. (A-C) Foraminifer Gavelinella moniliformis Reuss, 1845; (D,
E) Foraminifer Globotruncana bulloides Végler, 1941; (F) Foraminifer Heteroxelix striata Ehrenberg, 1840; (G) Gastropod in a thin sec-
tion; (H, I) Inoceramid Cremnoceramus deformis erectus Meek, 1877 (MGU.Wr - 5442s); (J, K) Inoceramid Cremnoceramus
waltersdorfensis waltersdorfensis Andert, 1911 (MGU.Wr - 5443s). In A-G the photo height is 2 mm.
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1998 Cremnoceramus deformis erectus Meek, 1877;
Walaszczyk & Wood; p. 415-416; PL. 5, fig. 14; PL
6, figs 1-6, 8; Pls 7-8; PL 9, figs 1, 3-6; Pl. 10, figs
1-4,6; Pl 11, figs 1,3,5-7;Pl 13, fig. 1; PL 15, fig. 6.

2004 Cremnoceramus deformis erectus Meek, 1877; Wood
et al.; PL. 3, figs 6, 10.
2004 Cremnoceramus deformis erectus Meek, 1877;

Walaszczyk et al.; fig. 4.7.
Material: One specimen of a single shell, ventral part dam-
aged.
Description: Very convex, average size, strong beak. Beak
angle 125°. Axial length cannot be established because shell
is broken. Secondary axis is 2.2 cm. Anterior margin is
about 1 cm, slightly convex. Preserved ventral margin is
gently rounded. Hinge line not easily visible. Ornamenta-
tion of the shell consists of concentric and regular rugae
(lines and ribs). The specimen does not differ from similar
specimens described by Walaszczyk & Wood (1998) and
Wood er al. (2004).
Occurrence: In the Lower Coniacian, the Rakowice Wiel-
kie Formation, at Jerzmanice Zdr6j (North Sudetic Basin).
Cremnoceramus deformis erectus Meek is known from the
Lower Coniacian of Europe, North America, and Japan
(Walaszczyk & Wood, 1998). Wood et al. (2004), Walasz-
czyk et al. (2004) reported C. deformis erectus from the low-
ermost Coniacian of England and Russia.

Cremnoceramus waltersdorfensis waltersdorfensis Andert,
1911
Fig. 4], K
MGU. Wr - 5443s
1991  Inoceramus waltersdorfensis waltersdorfensis Andert,
1911; Tarkowski, p. 117-118, Tab. 16.4.
Cremnoceramus ~waltersdorfensis  Andert, 1911;
Walaszezyk, p. 41-46, Pls 16-17, P1. 18, figs 1-3.
Cremnoceramus — waltersdorfensis  waltersdorfensis
Andert, 1911; Walaszczyk & Wood, p. 413-414; PL
5, figs. 1,3-7,9-13, 15-18; PL. 15, figs 1-3; P. 17, fig,
3.
Cremnoceramus — waltersdorfensis  waltersdorfensis
Andert, 1911; Walaszczyk er al.; fig. 4.4, fig. 5.1-2,
4-5, 7.
Cremnoceramus — waltersdorfensis  waltersdorfensis
Andert, 1911; Wood et al., Pl 3, figs. 1-5, 7-9,
11-14.
Material: Single specimen, single shell.
Description: Shell slightly convex, moderate in size, elon-
gated. Axial length is 3.5 cm, the secondary axis is 2.7 cm.
Beak angle is 105°. Flat umbo, indistinct beak. Ornamenta-
tion developed as delicate growth lines.
Occurrence: In the Lower Coniacian Rakowice Wielkie
Formation in Jerzmanice Zdréj; (North Sudetic Basin).
Tarkowski (1991) described specimens of this species from
the Upper Turonian and Lower Coniacian in the Opole re-
gion where they occur in deposits of the same age as in Ger-
many and Russia. According to Walaszczyk (1992) and
Walaszczyk & Wood (1998), in the uppermost Turonian-
Lower Coniacian (Cremnoceramus waltersdorfensis Zone-
Cremnoceramus hannovrensis Zone), known from Europe,
western Asia and North America. Cremnoceramus walters-

1992

1998

2004

2004

dorfensis is most abundant in the Lower Coniacian of
Europe (Walaszczyk, 1992; Walaszczyk & Wood, 1998). It
is also known from the uppermost Turonian and Conia-
cian of Russia and England (Walaszczyk ez al., 2004; Wood
et al., 2004).

Genus Inoceramus Sowerby, 1814
Inoceramus latus Mantell, 1822
Fig. 5A
MGU.Wr - 5444s
1912-13  Inoceramus latus Sowerby, 1812-26; Scupin, Tab.
X1, figs 5-6.
Inoceramus latus Mantell, 1822; Tarkowski,
p-112-113, Tab. 10.3.
Material: One specimen, individual shell.
Description: Average size. Axial length is 1.8 cm; second-
ary axis is 1.6 cm. Length of anterior margin about 1 cm.
The shell is slightly convex with a sharp beak. Beak angle is
110°. Poorly preserved delicate growth lines are more con-
spicuous on its ventral part. This specimen is very similar
to one described by Scupin (1912-13).
Occurrence: In the Lower Coniacian Rakowice Wielkie
Formation in Jerzmanice Zdrdj, North Sudetic Basin
(Scupin, 1912-13). Tarkowski (1991) reported L. latus from
the Middle Turonian of the Opole Trough and quoted the
occurrence of similar specimens from the Upper Turonian
of Great Britain, Germany and Russia, as well as from the
Coniacian of the Intra-Sudetic Basin.

1991

Inoceramus lusatiae Andert, 1911
Fig. 5B-D
MGU.Wr - 5445s and MGU.Wr - 54465
1934 Inoceramus lusatiae Andert, 1911; Andert; p.
126-128; fig. 144, b.

1988  Inoceramus lusatiae Andert, 1911; Walaszczyk; Pl
5.8.

1991 Inoceramus lusatiae Andert, 1911; Tarkowski,
p.113; Tab 7.4.

1992 Inoceramus lusatiae Andert, 1911; Walaszczyk; PL
27.1-6.

1998 Inoceramus lusatiae Andert, 1911; Walaszczyk &
Wood; p. 421-424; P1. 1, figs 9-13; PL 11, figs 1-4; P1.
3, figs 1, 3-6.

1998 Inoceramus (Inoceramus) lusatiae Andert, 1911;
Noda & Matsumoto; Pl. 4, figs 1-4.

2004 Inoceramus lusatiae Andert, 1911; Wood et al.; P1. 1,
figs 7-8.

2004  Inoceramus lusatiae Andert, 1911; Walaszczyk ez al.;

fig. 1.1, 3, 5; fig. 2.1, 3, 8.
Material: Two individual shells.
Description: Medium-sized, slightly convex. Beak angle of
87°. Axial length is 3.6 cm; the secondary axis cannot be
measured because the shell is broken. Anterior margin
straight, about 1.5 cm in length, passing into well rounded
ventroanterior margin, which is slightly damaged. Orna-
mentation occurs in the pattern of delicate, dense growth
lines.
Occurrence: Reported from the Lower Coniacian Rako-
wice Wielkie Formation in the Jerzmanice Zdréj area
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Fig. 5. Inoceramids and other bivalves from Jerzmanice Zdréj. (A) Inoceramid Inoceramus latus Mantell, 1822 (MGU.Wr - 5444s); (B,
C) Inoceramid Inoceramus lusatiae Andert,1911 (MGU.Wr - 5445s); (D) Inoceramid Inoceramus lusatiae Andert,1911 (MGU.Wr -
5446s; (E, F) Inoceramid Inoceramus sp. MGU.Wr - 5447s); (G, H) Bivalve Anatina (Cercomya) lanceolata Geinitz, 1871-1875
(MGU.Wr - 5448s; MGU.Wr - 5449s).
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(North Sudetic Basin). According to Tarkowski (1991) 1.
lusatiae occurs in the Upper Turonian of the Opole Re-
gion. It has also been found in the following countries: in
the Middle and Upper Turonian of France and NW Ger-
many; in the Upper Turonian of the Czech Republic, Ger-
many (Saxony), Russia, and the United States; and in the
Upper Turonian and Coniacian of Russia (Tarkowski
1991). Walaszczyk & Wood (1998) described specimens of
L lusatiae from the uppermost Turonian (Mytiloides scu-
pini-Cremnoceramus waltersdorfensis Zones) to the lower-
most Coniacian (Cremnoceramus erectus Zone) of Central
Europe. Wood er al. (2004) reported I lusatiae from the
higher part of the Upper Turonian of England, whereas
Walaszczyk et al. (2004) reported it from the uppermost
Turonian and the Lower Coniacian of Russia. Noda &
Matsomoto (1998) described 1. [usatiae from the uppermost
Turonian to Lower Coniacian of Japan.

Inoceramus sp.
Fig. SE, F

MGU.Wr - 54475
Material: One double-valved specimen.
Description: The whole shell is preserved. The umbo can-
not be seen. The shell is smooth with little ornamentation.
Only delicate growth lines are visible. Axial length is 3.4
cm; the second axis 2.6 cm. Shell thickness nearly 2 cm.
Shape and appearance suggests that it belongs to Inocera-
mus; however, the poorly preserved top does not allow for
precise classification.
Occurrence: In the Lower Coniacian, the Rakowice
Wielkie Formation in the Jerzmanice Zdr6j area (North
Sudetic Basin).

Class: Chondrichthyes Huxley, 1880
Subclass: Elasmobranchii Bonaparte, 1838
Cohort: Euselachii Hay, 1902
Subcohort: Neoselacheii Compagno, 1977
Superorder: Squalomorphi Buen, 1926
Order: Lamniformes Berg, 1958
Family: Cretoxyrhinidae Gliickman, 1958

?Cretoxyrbina mantelli Agassiz, 1843
Fig. 7H

MGU.Wr - 5466s
Material: One rootless tooth.
Description: The tooth is relatively tall and narrow, blade
flat and smooth. It does not differ significantly from the
teeth described by Williamson ez /., (1993) and Cicimurri
(2001a, b). The shape suggests an affinity to the Creto-
xyrhinidae family, most probably ?Cretoxyrhina mantelli
Agassiz, 1843. The specimen is 1.5 cm long and 0.5 cm
wide.
Occurrence: Lower Coniacian of the Jerzmanice Zdrdj
area (North Sudetic Basin). If this tooth is of Cretoxyrhina
mantelli, then it is of a species that has been previously de-

scribed by Scupin (1912-13) and Kithn & Zimmerman
(1919) from older (Cenomanian-Turonian) deposits of the
North Sudetic Basin. Niedzwiedzki & Kalina (2003) and
Niedzwiedzki (2004) reported Cretoxyrhinidae teeth from
the Turonian of the Opole region. According to Cappetta
(1987) and Mustafa (2000), Cretoxyrhina mantelli Agassiz,
1843 is the most widespread species of this shark family,
appearing in Cenomanian-Santonian sediments of Eu-
rope, North and South America, Madagascar and Russia.
C. mantelli is present in the Upper Santonian of Jordan
(Mustafa, 2000). Similar teeth were observed by Cicimurri
(2001a, b; 2004) in the Lower Cenomanian and Middle
Turonian of the United States (Black Hills Region of South
Dakota and Wyoming). Willamson et a/. (1993) described
C. mantelli from the Upper Cenomanian to Lower
Turonian of Arizona, Nebraska, Texas, Great Britain, Bel-
gium, and Lithuania. According to Williamson et al.
(1993), this taxon was also reported from the Coniacian of
Canada. Radwanski and Marcinowski (1996) found C.
mantelli in the Upper Turonian and Coniacian of the
Mangyshlak Mountains, Western Kazakhstan.

Although Cappetta (1987) suggested that C. mantelli did
not survive into the Campanian, Thies & Miiller (1993) re-
ported the presence of this species from the Lower Cam-
panian of the Aachen area at the German-Belgian border,
and Mustafa (2000) states that this species was founf and de-
scribed from the Campanian of Sweden.

In addition to the newly described inoceramid and
vertebrate remains, the Lower Coniacian marly sand-
stones of the Jerzmanice Zdréj section also contain
foraminifera and bivalves (see also Gawor-Biedowa, 1980;
Teisseyre, 1992; Scupin, 1912-1913). Thin section observa-
tions from this study revealed the following foraminifera:
Ammodiscus cretaceous, Reuss, 1845 (Fig. 3B-D), Gaudry-
ina laevigata, Franke, 1914 (Fig. 3E), Gavelinella ammono-
ides, Reuss, 1845 (Fig. 3F, G), Gavelinella moniliformis,
Reuss, 1845 (Fig. 4A-C), Globotruncana bulloides, Vogler,
1941 (Fig. 4D, E), Heterobelix striata, Ehrenberg, 1840
(Fig. 4F).

The bivalves recognised in the Jerzmanice Zdrdj sec-
tion (Tab. 1) are as follows: Anatina (Cercomya) lanceolata
Geinitz, 1871-75 (Figs 5G, H, 6A); Crasatella arcaea
Roemer, 1841 (Fig. 6B, C); Cucullaea sp. (Fig. 6D, E);
Cytherea sp. (Fig. 6F); Granocardium cf. drescheri Bohm,
1911 (Fig. 6G-1); ?Lima haidingeri Zittel, 1878 (Fig. 7A);
Ostrea (Alectryonia) sudetica Scupin, 1912-13 (Fig. 7B);
Panopea depressa Scupin, 1912-13 (Fig. 7C); Panopea muel-
leri Scupin, 1912-13 (Fig. 7D); Tellina strigata Goldfuss,
1834-40 (Fig. 7E, F). The majority of these taxa were de-
scribed by Scupin (1912-13) from other outcrops of the
Lower Coniacian in the North Sudetic Basin. Also from
the Jerzmanice Zdréj section are single gastropod remains
(Fig. 4G; Tab. 2) and a single probable fragment of
ammonite (Fig. 7G).
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Fig. 6. Bivalves from Jerzmanice Zdréj. (A) Anatina (Cercomya) lanceolata Geinitz, 1871-1875 (MGU.Wr - 5450s); (B, C) Crasatella
arcacea Roemer, 1841 (MGU.Wr - 5451s; 5452s); (D, E) Cucullaea sp. MGU.Wr - 5453s; MGU.Wr - 5454s); (F) Cytherea sp.
(MGU.Wr - 5455s); (G-I) Granocardium cf. dresecheri B6hm, 1911 (MGU.Wr - 5456s; MGU.Wr - 5457s; MGU.Wr - 5458s).
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Fig. 7. Bivalves and other fossils from Jerzmanice Zdrdj. (A) ?Lima haidingeri Zittel, 1865 MGU.Wr - 54595s); (B) Ostrea (Alectryonia)
sudetica Scupin, 1912-1913 (MGU.Wr - 5460s); (C) Panopea depressa Scupin, 1912-1913 (MGU.Wr - 5461s); (D) Panopea muelleri
Scupin,1912-1913 MGU.Wr - 5462s); (E, F) Tellina strigata Goldfuss,1834-1840 (MGU.Wr - 5463s; MGU.Wr - 5464s); (G) A frag-
ment of ammonite (MGU.Wr - 5465s); (H) Shark tooth ?Cretoxyrhina mantelli Agassiz, 1843 (MGU.Wr - 5466s).
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AGE ASSIGNMENT OF THE JERZMANICE ZDROJ SECTION

The following inoceramids have been recognised by
Scupin (1912-13), Walaszczyk (1992) and Walaszczyk &
Wood (1998) as typical for the lowest part of the Lower
Coniacian: Inoceramus lusatiae Andert, 1911; Cremno-
ceramus waltersdorfensis waltersdorfensis Andert, 1911;
Cremnoceramus deformis erectus Meek, 1877; Inoceramus
(Cr.) rotundatus Fiege, 1930; C. websteri Mantell, 1822; 1.
hoepeni Heinz, 1933 and 1. latus Mantell, 1822.

Among the inoceramids described in the present
study (Tab. 1), Cremnoceramus deformis erectus Meek is
known only from the Lower Coniacian, and Cremnocera-
mus waltersdorfensis waltersdorfensis Andert only from the
Lower and Middle Coniacian. Inoceramus lusatiae Andert
and L latus Mantell have a slightly broader stratigraphic
range, from the Middle Turonian to the lowest Coniacian.
The inoceramid assemblage of the Jerzmanice Zdréj sec-
tion confirms an Early Coniacian age for the marly sand-
stone (Tab. 1) and indicates deposition during the Crem-
noceramus deformis erectus Zone (Walaszczyk, 1992;
Walaszczyk & Wood, 1998). The foraminiferal assemblage
is also typical for the Lower Coniacian (Tab. 2). The
marly sandstone may belong to the Gavinella monilifor-
mis Zone of the uppermost Lower Turonian-Lower
Coniacian, recognised from the North Sudetic Basin by
Teisseyre (1992). The strata probably correlate with the
Stensioina exsculpta exsculpta Zone (upper part of the Early
Turonian until Early Coniacian ) of the Intra-Sudetic Ba-
sin. Their equivalent in the Nysa Ktodzka Graben is the
Epistomina spinulifera polypioides Zone from the upper-
most part of the Upper Turonian and Lower Coniacian
(Gawor-Biedowa, 1980). According to Witwicka (1958),
the boundary between Turonian and Coniacian is marked
by the appearance of Stensioina exsculpta in the Nysa
Trough. However, Stensioina was not found in the North
Sudetic Basin, either by Teisseyre (1992) or the present
author.

Identifying the boundary between Turonian and Co-
niacian sediments in the North Sudetic Basin is a complex

problem and will require further investigations. The pre-
vious inoceramid zonation schemes (Mitura er al., 1969;
Milewicz, 1979) placed the Inoceramus schloenbachi Zone
as the uppermost Upper Turonian. Modern biostra-
tigraphy, however, considers Inoceramus schloenbachi
Bohm, 1911 as a synonym of Cremnoceramus crassus
crassus Petrascheck, 1903: this suggests the upper part of
the Lower Coniacian.

The literature to date on the Late Cretaceous stratigra-
phy of the North Sudetic Synclinorium leaves many ques-
tions still open. Although Inoceramus schloenbachi Bohm
has been most often ascribed to the Upper Turonian
(Milewicz 1970; 1971; 1979; 1988; 1997; Mitura et al.,
1969), it 1s regarded as Coniacian by Milewicz (1967). And
despite I schloenbachi being found in the Coniacian of the
Nysa Klodzka Graben (Radwanska 1962), Mitura et al.
(1969) claim that it was redeposited from the Turonian.

The inoceramids found by Scupin (1912-13) and
Milewicz (1958, 1966, 1970, 1997) in the Coniacian sedi-
ments of the North Sudetic Basin - Inoceramus kleini
Miiller, 1887, I koeneni Miller, 1887, I rotundatus Fiege,
1930, I involutus Sowerby 1812-26, L. percostatus Miiller,
1887, L lusatiae Andert, 1911; L crassus Petrascheck, 1903,
L latus Sowerby, 1812-26 - suggest an Early to Middle
Coniacian age. Milewicz (1997) placed the Lower Conia-
cian inoceramids into the Inoceramus rotundatus Zone of
Keller (1982).

Based on the fossil analyses in this paper, the Jerzma-
nice Zdr6j marly sandstones can be placed into the Crem-
noceramus deformis erectus Zone, which is Lower Conia-
cian. As the base of Emscherian is not synchronous with
the base of Coniacian, and Inoceramus schloenbachi Bohm,
1911 (actually Cremnoceramus crassus crassus Petrascheck,
1903) signifies the upper part of the Lower Coniacian, and
the Turonian-Coniacian boundary in the North Sudetic
Basin should now be placed between the Inoceramus
costellatus Zone and the Inoceramus schloenbachi Zone, as
defined by Milewicz (1979) (Tab. 3).

SEDIMENTARY ENVIRONMENT

The East and West Sudetic islands in the Late Creta-
ceous sea of the North Sudetic Basin constituted a source
area for the Coniacian sandstones of the Jerzmanice Zdréj
area. These islands were of granite, gneisses and other
metamorphic rocks (Radwanski, 1968; Milewicz, 1998).
The East-Sudetic Island had already appeared in the Early
Turonian (Biernacka & Jézefiak, 2008) and by the Early
Coniacian this island separated the Nysa Ktodzka Graben
from the Opole Basin (Kedzierski, 2005).

Thin section observations of the Jerzmanice Zdrdj
Coniacian marly sandstones and sandy limestone interca-
lations reveal a paucity of feldspars and the presence of an-
gular and subangular to subrounded quartz grains: a short
transportation distance is implied.

The inoceramid-dominated fossil assemblage, and
probable ammonite prescence, suggests some deepening of
the North Sudetic Sea during the Early Coniacian. The
fossil tooth of a shark from the family Cretoxyrhinidae
(?Cretoxyrbina mantelli) suggests that C. mantelli was
large: this is because carcharhinid sharks are considered as
the modern guild counterparts for C. mantelli (Shimada,
1997), and this guild includes the modern Carcharodon
carcharias (great white shark), which can be up to 6 m in
length. Pelagic lamniformes like Creroxyrhina mantelli
were active predators feeding on fast-swimming fish and
reptiles (Shimada, 1997; Niedzwiedzki & Kalina, 2003).
The presence of C. mantelli in the Coniacian sandstones in
Jerzmanice Zdroj is significant because teeth of this species
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Table 3
Stratigraphic division of the Turonian and Coniacian in the North Sudetic Basin
Scupin 1912-13 Milewicz 1958 Milewicz 1979 Chrzgstek
Upper Quader i marl and sandstone
@ sandstone % % % (Inoceramus
%= S Quader 'g S |fasciculatus)
E 'g sandstone 'g E
1T} Nowa Warta Beds | (5 ol & marl and sandstone 8
% (Inoceramus =
_1 |koeneni) 8 Jerzmanice Zdroj
marly sandstone
marl and sandstone (Cremnoceramus
o | Upper Rakowice o % |(Inoceramus deformis erectus
& marls, Chmielno % clay-siliceous g schloenbachi) Zone)
-] sandstone = D [sandstone
- o &= (Inoceramus
_g _g _g costellatus)
limestones and
g @ Jerzmanice and g @ |sandstone, g sandstones _E
1 B |upper Lwowek =13 |marly =1 _ |(noceramus S
= [marly sandstone < |sandstone g lamarcki) 5
Lwowek Lower o F
.
. marly sandstone; %5 |sandstone, limestone and marl
= |Jerzmanice = |marl, clay (Inoceramus
9 |sandstone 2 labiatus)

are found mainly in a deep-water palaeoenvironment and
are absent, or only rarely occur, in near-shore deposits
(Niedzwiedzki & Kalina, 2003). Nevertheless, Cicimurri
(2001a, b; 2004) has described C. mantelli teeth from a
shallow marine environment in the United States (South

Dakota, Wyoming), but even he claimed that this shark
preferred off-shore habitats. Thus, it seems quite probable
that the epicontinental Early Coniacian sea was deep
enough for sharks to reach the North Sudetic Basin.

PALAEOGEOGRAPHY

During the Late Cretaceous, the North Sudetic Basin
belonged to the set of Circum-Sudetic Trap Basins to-
gether with the Opole Basin, Saxonian Basin and North
Bohemian Basin (Walaszczyk, 1992). Lithostratigraphic
and palaeogeographic studies suggest that these basins, in-
cluding the Intra-Sudetic Basin, must all have been inter-
connected (e.g. Radwanski, 1966, 1968; Jerzykiewicz,
1971, 1975; Gawor-Biedowa, 1980; Teisseyre, 1992; Mile-
wicz, 1997; Wojewoda, 1997; Kedzierski 2005; Biernacka
& Jbzefiak, 2008).

The Cretaceous marine sediments in the North Sude-
tic Basin and the adjacent basins record an Early Turonian
and a Late Turonian-Early Coniacian transgression max-
ima (Gawor-Biedowa, 1980; Jaskowiak-Schoeneichowa &
Krassowska, 1988; Teisseyre, 1992; Jubitz (1995); Mile-
wicz, 1997; Wojewoda, 1997; Rotnicka, 2007).

Previous studies on the Opole Basin suggested that
there was only one transgression, either in the Middle
Turonian (Alexandrowicz, 1974) or in the Late Turonian
(Tarkowski, 1991). However, trace-fossil evidence proved
that there had been two episodes of sea-deepening, one in

the Middle Turonian and one from the Late Turonian to
the Early Coniacian (Kedzierski & Uchman, 2001). The
Middle Turonian transgression is further supported by ev-
idence of deep-water sharks’ teeth (Niedzwiedzki &
Kalina, 2003).

As had happened during the Turonian, the marine
transgression reached another maximum in the Sudetes
during the Early Coniacian. According to Wojewoda
(1997), Jerzykiewicz (1971, 1975) and Don & Gotowata
(2008), from the uppermost Late Turonian onwards, the
palaeodepth increased significantly in the Nysa Klodzka
Graben. Niedzwiedzki & Salamon (2005) also believe that
the maximum transgression in the Nysa Klodzka Graben
occurred in the Early Coniacian (Cremnoceramus deformis
erectus Zone-Cremnoceramus crassus crassus Zone). Teisse-
yre (1992) and Milewicz (1997) came to the conclusion
that the North Sudetic sea deepened in the Early Conia-
cian and became connected with the Intra-Sudetic Basin
(Don & Gotowata, 2008). Similarly, Jubitz (1995) sug-
gested that in Brandenburg (Germany), the transgressive
peak took place during the Early Coniacian, whereas in
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the Bohemian Massif the peak occurred during the middle
Late Turonian (Skocek & Valecka, 1983).

Kedzierski & Uchman (2001) correlated the Late Cre-
taceous transgression cycles in the Opole Basin with the
more general European bathymetric curve of Haq et al.
(1987). The transgressive-regressive cycles of the Creta-
ceous North Sudetic Sea also agree with the bathymetric

curves of Haq er al. (1987) and Hancock (1990). Hancock
(1990), however, proposed that the two transgression max-
ima were almost equally important. But in the North
Sudetic and adjacent basins, the Late Turonian-Early

Coniacian peak was more pronounced, which is in line
with the curve of Haq er a/. (1987).

SUMMARY AND CONCLUSIONS

The marly sandstones and their sandy limestone inter-
calations, exposed in the Jerzmanice Zdrdj area, possess
petrographic features that indicate a proximal source area,
probably from the West-Sudetic and East-Sudetic Islands
of the Late Cretaceous North Sudetic Sea. Sedimentation
took place in an epicontinental basin, the North Sudetic
Basin, which must have been deep enough to encourage
the shark Cretoxyrbina mantelli to live there during the
Early Coniacian. In the Early Coniacian, as had happened
previously during the Early Turonian, the sea reached its
maximum transgressive extent in the Sudetes. In the
North Sudetic Basin and adjacent areas, the Late Turo-
nian-Early Coniacian transgression was more pronoun-
ced, a feature which corresponds with the global bathy-
metric curve for the Late Cretaceous proposed by Haq et
al. (1987).

Neither the sharks nor most of the bivalves and
inoceramid taxa described in this paper were previously
known from the Lower Coniacian rocks (Emscherian, af-
ter Scupin (1912-13)) in the North Sudetic Synclinorium.

The inoceramids and foraminifers confirm an Early Co-
niacian age for the Jerzmanice Zdréj sandstones (Cremno-
ceramus deformis erectus Zone; Gavelinella moniliformnis
Zone). The new findings, when allied to the stratigraphic
scheme of Milewicz (1979), imply that the Turonian-
Coniacian boundary in the North Sudetic Basin should
now be placed between the Inoceramus costellatus Zone
and the Inoceramus schloenbachi Zone.
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