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According to J. �����#�'���%�;�, ���2�-�� ���#�' �
�� ���������
�� �������
���� �#�' �-�"�� �&�#�����%�� �(�  �-�"�� �����-�" 
�����'�-�.�+�1�� �)���%�(�,�#�����+�#�-�� ���(�'���+���-�#�(�'�, �����+���.�'���#�,���'�,�-���#�'�!�$�.�!���%�� �0���+�� �&�#�'���� �#�' �#�- ���'�� 
�-�"���1 �0���+�� �,�"�#�)�)���� �-�( ���3�-�$�(�/�#���� � �(�+ �)�+�(�����,�,�#�'�!�� �
� �-���+ �:�%�(�(���#�'�! �(�  �-�"�� �*�.���+�+�1 ���'�� 
���(�%�%���)�,�� �(�  �-�"�� �0���%�%�, �#�' ���������� �-�"�� �&�#�'�#�'�! �������,���� ���'�� �-�"�� �*�.���+�+�1 �*�.�#���$�%�1 �)���+�#�,�"������ 
���"�� �*�.���+�+�1 �0���, �+���(�)���'���� ��� �-���+ �"���/�#�'�! �������' ���+���#�'���� �#�' �������� ���'�� �&�����+�(� ���.�'�� 
�(�����.�+�+���'�����, ���2�-�� � �+�(�& �-�"�#�, �)���+�#�4���� 

���"�� ���.�+���,�,�#�� �(�����.�+�+���'���� �'�����+ ���.�$�(�/���9���$ �0���, �+�����(�+������ � �(�+ �-�"�� � �#�+�,�- �-�#�&�� �#�' 
�!���(�%�(�!�#�����% �%�#�-���+���-�5�+�� ���1 ���� � � � � � � � � �� ������������ �������	���� ���"�� � �#�+�,�- �)���%���(�'�-�(�%�(�!�#�����% �+���)�(�+�- 



on Jurassic fossils originating from the quarry was submitted by A. RZEHAK in 
1903. One year later (1904), the author publishes a comprehensive work in 
which he summarizes paleontological materiál collected. The rich fauna consist-
ing of foraminifers, sea urchin remains, crinoids, worms, brachiopods, abun-
dant lamellibranchiates, gastropods, belemnites, sporadic ammonites and fish 
teeth come from dark gray grained bituminous limestones with pyrite. A. 
RZEHAK (l.c) assigned them to the Middle Lias. 

The presence of the Middle Lias in the dark limestones was confirmed by J. 
OPPENHEIMER (1906, 1913) and D. ANDRUSOV (1959), too. The latter presumes 
that it is a shallow-water development of the Middle Lias. 

Besides Lias, V. UHLIG (in A. RZEHAK 1904) recorded also the presence of 
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Systematic part 

Nautiloidea AGASSIZ, 1847 
Nautilidae DEBLAIVILLE, 1825 
Cenoceras HYATT, 1884 

Cenoceras striatum (J. SOWERBY, 1817) 
PI. I, fig. 3, text-fig. 1,2 

1817 Nautilus striatus F. J. SOWERBY — p. 183, pl. 182 
1904 Nautilus F. ind. — A. RZEHAK, p. 111 
1915 Nautilus striatus Sow. — J. PIA, p. 51, pl. 8, fig. 14a, b (cum syn.) 
1956 Cenoceras striatus (SOWERBY) — B. KUMMEL, p. 362, pl. 3, fig. 1, 2 

Mater iá l : an incomplete rock core with a partly preserved calcified and 
pyritized shell 

D imens ions : inv. No D H E O 
13 35.0 20.0 24.5 3.0 

Remarks : The first description of a nautilid form comes from A. RZE­
HAK (1904, p. 111), who does not identify it exactly but states that it is close to 
the species C. striatum (Sow.). The specimen pictured in pl. 1, fig. 3 represents 
a juvenile stage that in its whorl cross-section (text. fig. 1), suture line 
(text. fig. 2) as well as in its typical reticular textúre of the shell surface corres-
ponds well with the description and illustration of G. GEYER (1886, p. 213, pl. 1, 
fig. la, b), J. PIA (1915, p. 51, pl. 8, fig. 14a, b) and KUMMEL (1956, pl. 3). 

S t ra t i g raph i c range: Cenoceras striatum (Sow.) is a species with a 
wide stratigraphic range and is known from the Sinemurian to Upper Lias. 
Maximum occurrences, however, seem to be in the Middle Lias — Domerian. 

Phylloceratidae ZITTEL, 1884 

Phylloceras SUESS, 1865 

Phylloceras cf. hebertinum (REYNÉS, 1868) 
Pl. I, fig. 1, text. fig. 3, 4 

Mater iá l : an incomplete and immature individual with a partly preser­
ved calcified shell 

D — overall shell dimension, H — last whorl heihgt, 
E — last whorl width, O — umbilical width, 
N/2 — number of ribs on the last whorl, dimensions in mm 
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No. of 
sample 

1 

D 

20.7 

H 

12.6 

E 

9.6 

O 

3.2 

D imens ions : 

Descr ip t ion : The below-described specimen is characterized by a small 
involutely coiled shell. The cross-section of the last preserved whorl (text. fig. 3) 
is widely elliptic with a widely rounded ventral part with arched sides. The 
maximum width of the whorl is in the middle of its height. In the periumbilical 
part of the whorl, the sides are made up by moderately arched arches converging 
towards the umbilicus. The umbilicus is small, but not closed. The surface of the 
shell is smooth. 

Fig. 3 

Fig. 1 

ti 

Fig. 2 
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Suture line: is typically phyloceratoid. The lobes E and L are nearly equally 
deep, L is trifid and wide at the base. Trunks of the saddles E/L (S,) and L/U2 
(S2) are nearly parallel with the plané of symmetry. Folioles are widely leafy-
spatulate and relatively deeply cut (text. fig. 4). 

Remarks : As our specimen is an immature individual, a doubtless specif-
ic assignation has not been feasible. In the whorl cross-section and suture line, 
our specimen corresponds well with the species Phylloceras hebertinum (REY-
NÉS, 1868). The latter, however, resembles múch the species Phylloceras 
meneghinii GEMERELLARO, 1874. It was noted already by J. MONESTIER 
(1934, p. 12, 13) and distinguishing of the two species in early ontogenetic stages 
only on the basis of the cross-section shape is by no means reliable. The médium 
growth stages (over the diametre of 25—30 mm), as it was recently pointed out 
by F. WIEDENMAYER (1977, p. 13), seem to be well distinguishable also accord-
ing to the shape of the whorl cross-section. Maximum width of the whorl of the 
species Ph. hebertinum is in the middle of the whorl height, while as regards the 
species Ph. meneghinii, it is always under the middle of the whorl height i.e. in 
the periumbilical third of the whorl height. Orientation of the first lateral saddle 
E/L may serve as another distinguishing criterion. The species Ph. hebertinum 
has this saddle nearly parallel with the plané of symmetry (P. REYNÉS, 1868, 
pl. 2, fig. 3), while in the genus Ph. meneghinii it is oblique to the plané of 
symmetry (G. G. GEMMELLARO, 1874, pl. 2, fig. 15). 

S t ra t i g raph i c range: In the classical area (Aveyron and Lozére) the 
species Ph. hebertinum is known in the Domerian, zóne margaritatus (P. REY-
NES, 1868, p. 94). According to N. FANTINI SESTINI (1974, p. 211, tab. 3) and 
F. WIEDENMAYER (1977, p. 13) the stratigraphic range of the species is longer 
— from the zóne jamesoni to zóne spinatum. In the locality �������������.������ �&�����% 
�%�#���������% �"�����'�$�% ���! ���%�%�"�������&���"�! �)���&�� �����������	������ ������ ���
�����
�������� 

� � � � � " � � � $ � � � # � � � � �� � � � � �% �& �$ � � � � � ' � & � � � " � ! �� ������ �%�#���������% �����% �� �����$���� �����%�&�$�����'�&���"�! ���! �&���� 
�)���%�&���$�! �#���$�& �"�� �&���� �����&���*�� �#�$�"�(���!������ �)�����$�� ���& �"�����'�$�% ���! � ���!�* ���"���������&�����% ���%���� �
�� 
���+�������� �����	�
�� �#�� �������� 

�������� �� 

���� 



Partschiceras FUCIN I , 1923 

Partschiceras cf. striatocostatum (MENEGHINI, 1853) 
PI. I, fig. 4 

Mater iá l : an incomplete rock core with suture line relics. 
The core is made up by beige organodetritic limestone 

D imens ions : No. of D H E O 
sample 

14 62.0 30.7 12.0 9.0 

Desc r i p t i on :A medium-sized involute laterally pressed form. The whorl 
cross-section is highly elliptic. The ventral part of the last preserved whorl is 
formed by a short arch that gradually passes into moderately arched to flat 
sides. The umbilicus is small and deep. In well preserved parts we can observe, 
using oblique light, remains of rectiradiate ribs. 

The suture line is preserved very poorly but relics of typical spatulate folioles 
can be distinguished. 

Remarks : Because of insufficient preservation, our specimen cannot be 
assigned taxonomically with a greater accuracy. The overall shape, whorl 
cross-section and relics of rectiradiate ribs suggest the affinity of our specimen 
to the species Partschiceras striatocostatum (MENEGHINI, 1853). 

S t ra t i g raph i c r a n g e : i t i s considerable and according to F. WIEDEN-
MAYER (1977, p. 17) is from the Lotharingian (raricostatum zóne) to Lower 
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passes into flat sides that are nearly parallel. The umbilical margin is highly 
rounded, formed by a short arch. The umbilicus is relatively open and therefore 
also younger ontogenetic whorls can be seen. The surface of the whorls is 
covered with prorsiradiately orientated constrictions of about45° inclination (in 
whorl 4). Otherwise the surface is smooth. The suture line is preserved only 
poorly, but spatulate termination of the folioles can be distinguished beyond 
doubt. 

Remarks : as our specimen represents only an immature stage, its doubt-
less assignation has not been possible. The whorl cross-section as well as 
presence of constrictions suggest its assignation to the species J. libertus 
(GEMM.) 

St ra t i g raph i c range: acccording to the latest studies of F. WIEDER-
MAYER (1977, p. 36) this species occurs from the Lotharingian (oxynotum zóne) 
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short course they become radiate, thicken and in the periventral third of the 
whorl height they bend aperturally at the angle of about 45°. They cross the 
ventrum formingchevrons. Sometimes we observe bifurcations of ribs, the �0�,�$�K�0 
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Dimens ions : inv. No 
8 
5 
7 

D 
10.2 
19.0 
31.0 

H 
5.0 
7.2 

11.0 

E 
3.6 
— 
— 

O 
3.2 
6.3 

11.0 

Descr ip t ion : early ontogenetic stages (up to overall diameter of 
3—4 mm) háve a subcircular cross-section of the whorl, where the H/E ratio is 
approximately equal. During the ontogenesis the ratio H/E increases and the 
cross-section becomes wide elliptic to rounded oblong (text. fig. 5). 

Médium sized individuals (diameter of about 30 mm) háve a flat ventral part 
of the whorl that passes by a wide arch into flat and parallel sides. In the ventre 
is a rather marked keel, accompanied by strips on its sides. 

The surface of the whorls is covered first with fine, then with marked sharp 
moderately prorsiradiately orientated ribs. The ribs commence in the umbilical 
angle and from the beginning are marked with a tendency to increase in size 
towards the ventre. In the ventral third of the whorl height they abruptly bend 
apperturally, get thinner and cease in the vicinity of the pericarinal strip. 

Fíg. 6 

Fig. 5 

The suture line (text. fig. 6) is only little divided and L, is only somewhat 
deeper than E. The first lateral saddle E/L is higher and narrower than L/U2. 

Remarks : In his morphology M. K. HOWARTH (1958) depicts and des-
cribes a number of subspecies and transitory forms to the typical species. A 
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reliable distinguishing of the subspecies and varieties is impossible without a rich 
and well preserved materiál. The species Pleuroceras apyreum (S. BUCKMAN, 
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St ra t i g raph i c range: Upper Domerian, where it represents a guide-
fossil of the spinatum zóne. 

Geog raph i c d i s t r i bu t i on : it belongs among common species in NW 
Európe. The frequency of its occurrences decreases towards the S and SE and 
in northern parts of the Tethyd province it is a rare species. 

Fig. 8 

* Fig. 7 

Dactylioceratidae HYATT , 1867 
Dactylioceras HYATT, 1887 
subgenus Orthodactylites BUCKMAN, 1926 

Dactylioceras (Orthodactylites) cf. athleticum (SlMPSON, 1855) 
PI. II, fig. 2, 4 

Mater iá l : two partly deformed rock cores of fine-grained biomicritic 
light-gray limestone. 

Descr ip t ion : young ontogenetic stages (diameter up to 30mm) charac-
terized by relatively fine, dense prorsiradiately orientated ribs and an oval 
cross-section of the whorls. Older growth stages are characterized by a rounded 
oblong cross-section of the whorl. The ventral part is made up by a short arch 
that gradually passes into moderately arched to flat, nearly parallel sides. The 
umbilical angle is highly rounded but conspicuous. The umbilical wall is rela­
tively high and perpendicular to the plané of symmetry. In this growth stage, the 
ribs are less prorsiradiate, but are sharp and bifurcate in the �	�������� �������
�� ������ 
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sides pass into the ventre. The ribs commence in the umbilical angle, quickly 
become conspicuous and continue without getting thinner as far as the �������G�- �6�. 
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Graphoceratidae B U C K M A N , 1905 
Costileioceras MAUBEUGE, 1950 

Costileioceras cf. costatum (HORN, 1909) 
PI. IV, fig. 3, text. fig. 9, 10 

Mater iá l : a nearly complete individual with a partly preserved calcified 
shell and three whorl fragments of various growth stages. 

Descr ip t ion : a convolutely coiled shell with a relatively dense um-
bilicus, whose overall diameter amounts about 110—120 mm. The cross-section 
of médium and adult whorls is lanceolate. The cross-section of the last preserved 
whorl of the living camera is roof-shaped in the ventre with a moderately 
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in the umbilical angle from where they are directed aperturally at the angle of 
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������������ ���3�1�/ �5�+�,�4 �4�2�(�&�,�(�4 �1�6�3 �4�2�(�&�,�/�(�0 �2�$�3�5�.�: �'�,�)�)�(�3�4 �,�0 �$ �0�$�3�3�1�8�(�3 �8�+�1�3�. 
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Remarks : in the ammonite collection are four immature specimens that 
doubtlessly belong to the genus Ludwigia. As seen on the whorl cross-section 
(text. fig. 11), the ventral part of the whorl is flat, moderately roofy-bent. The 
sides are arched and the maximum width is somewhat lesser than a half of the 
whorl height. The ribs are conspicuous, consisting of simple or forkedly bran-
ching, relatively strong, flexiradiate ribs. The ribs commence in the umbilical 
angle from where they are prorsiradiately orientated. In the end of the perium-
bilical third of the whorl height they bend adaperturally and are nearly radiate. 
In the �������A�( �1�) �6�4�$�0�5�,�6�,�1�0 �1�) �6�+�( �5�,�'�(�5 �,�0�6�1 �6�+�( �8�(�0�6�4�( �6�+�(�; �$�*�$�,�0 �%�(�0�' �$�2�(�4�6�7�4�$�.�.�; 
�$�0�' �3�7�,�&�-�.�; �'�,�5�$�2�2�(�$�4�� ���1�'�1�5�,�6�(�5 �5�1�/�(�6�,�/�(�5 �$�2�2�(�$�4 �,�0 �6�+�( �2�.�$�A�( �1�) �%�4�$�0�&�+�,�0�*�� 
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� � � ( � 5 �& �4 � , � 2 �6 � , � 1 �0 �� �$ �5�/�$�.�. �&�1�0�8�1�.�7�6�(�.�; �&�1�,�.�(�' �5�6�4�1�0�*�.�; �.�$�6�(�4�$�.�.�; �2�4�(�5�5�(�' �)�1�4�/ 
���6�(�:�6�� �)�,�*�� �	�
���� �!�+�( �&�4�1�5�5���5�(�&�6�,�1�0 �1�) �6�+�( �.�$�5�6 �9�+�1�4�. �,�5 �(�.�.�,�2�6�,�&�� �!�+�( �8�(�0�6�4�$�. �2�$�4�6 �1�) 
�6�+�( �9�+�1�4�. �,�5 �)�1�4�/�(�' �%�; �$ �4�$�6�+�(�4 �$�4�&�+�(�' �$�4�&�+ �6�+�$�6 �2�$�5�5�(�5 �*�4�$�'�7�$�.�.�; �,�0�6�1 �/�1�'�(�4�$�6�(��
�.�; �$�4�&�+�(�' �5�,�'�(�5�� �!�+�( �7�/�%�,�.�,�&�$�. �$�0�*�.�( �,�5 �5�6�4�1�0�*�.�; �4�1�7�0�'�(�' �%�7�6 �'�,�5�6�,�0�&�6�� �!�+�( 
�7�/�%�,�.�,�&�$�. �9�$�.�. �,�5 �.�1�9�� �1�%�.�,�3�7�(�.�; �1�4�,�(�0�6�$�6�(�'�� ���0 �6�+�( �8�(�0�6�4�( �,�5 �$ �)�,�0�(�� �%�7�6 �5�+�$�4�2 �-�(�(�.�� 
�!�+�( �9�+�1�4�. �5�7�4�)�$�&�( �,�5 �&�1�8�(�4�(�' �9�,�6�+ �'�(�0�5�(�.�; �$�4�4�$�0�*�(�' �)�.�(�:�,�4�$�'�,�$�6�( �4�,�%�5�� �!�+�( �4�,�%�5 �$�4�( 
�/�$�,�0�.�; �5�,�/�2�.�(�� �%�7�6 �)�1�4�-�(�'�.�; �%�4�$�0�&�+�(�' �1�0�(�5 �1�&�&�7�4�� �6�1�1�� �!�+�( �4�,�%�5 �&�1�/�/�(�0�&�( �,�0 �6�+�( 
�7�/�%�,�.�,�&�$�. �$�0�*�.�( �)�4�1�/ �9�+�(�4�( �$�4�( �'�,�4�(�&�6�(�' �$�2�(�4�6�7�4�$�.�.�;�� ���0 �6�+�( �(�0�' �1�) �6�+�( �7�/�%�,�.�,�&�$�. 
�6�+�,�4�' �1�) �6�+�( �9�+�1�4�. �+�(�,�*�+�6 �6�+�(�; �%�(�&�1�/�( �5�6�4�$�,�*�+�6 �$�0�' �$�4�( �'�,�4�(�&�6�(�' �6�1�9�$�4�'�5 �6�+�( 
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ventre, where in the near-keel zóne they become weaker and disappear. In the 
�1�-�"�@�& �7�)�&�2�& �4�)�& �%�*�"�.�&�4�2�& �*�3 �	�� �.�. �"�2�& �"�#�0�5�4 ���
 �2�*�#�3�� ���)�& �1�-�"�@�& �0�' �#�2�"�/�$�)�*�/�( 
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���� ���)�& �&�8�4�&�2�/�"�- �-�0�#�& �� �*�3 �7�*�%�& �3�)�"�-�-�0�7 �"�/�% �-�*�4�4�-�& �%�*�6�*�%�&�%�� ���)�& �'�*�2�3�4 �-�"�4�&�2�"�- �3�"�%�%�-�& 
������ �*�3 �"�-�3�0 �-�*�4�4�-�& �$�5�4 �"�/�% �*�3 �"�3�9�.�.�&�4�2�*�$�"�-�-�9 �%�*�6�*�%�&�% �*�/ �4�7�0 �1�"�2�4�3�� ���)�& �'�*�2�3�4 �-�"�4�&�2�"�- 
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� � �& � . � " � 2 � , � 3 �� �0�6�&�2�"�-�- �.�"�(�/�*�4�5�%�&�� �2�"�4�)�&�2 �$�0�/�3�1�*�$�5�0�5�3 �5�.�#�*�-�*�$�"�- �"�/�(�-�& �"�3 �7�&�-�- 
�"�3 �3�)�"�1�& �"�/�% �$�0�5�2�3�& �0�' �4�)�& �2�"�%�*�"�- �-�*�/�& �.�"�%�& �5�3 �"�3�3�*�(�/ �4�)�& �3�1�&�$�*�.�&�/�3 �'�2�0�. 
���5�,�0�6�&�@�&�, �4�0 �4�)�& �(�2�0�5�1 ���
�	�������� �����
�������
���� ��� ������������ ���������� ���2�0�. �4�)�*�3 �3�1�&�$�*�&�3�� 
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Dimensions: inv. No . 
19 
17 
16 
18 
24 
31 
26 
30 
35 
32 

D 
8.5 
9.0 
9.4 

12.5 
14.8 
16.7 
17.5 
19.5 
22.0 
25.0 

H 
3.3 
3.2 
3.4 
5.0 
5.6 
7.0 
9.0 
9.0 

10.0 
11.5 

E 
3.5 
2.8 
3.4 
— 
5.6 
5.5 
6.6 
— 
— 
7.0 

O 
2.6 
2.0 
2.5 
6.0 
5.9 
4.7 
6.0 
6.0 
6.5 
8.7 

N/2 
14 
14 
12 
17 
16 
16 
18 
16 
16 
20 

Descr ip t ion : small convolutely coiled strongly laterally pressed form 
(text. fig. 15). The cross-section of ontogenetically young whorls (text. fig. 14) 
up to the diametre of 10 mm is kidney-shaped then becomes oval. By the 
diameter of 15 to 20 mm the whorl cross-section is highly oval. The ventral part 
is moderately roofy bent and the transition of the ventre into the whorl sides is 
also marked by a moderate bend. The sides are moderately arched with a 
maximum width in the middle of the whorl height. The umbilical angle is 
rounded, the umbilical wall is oblique. 

Fig. 14 Fig. 15 

25 



The early ontogenetic stages are smooth. From the diameter of about 8 mm, 
first simple ribs commence. They háve the shape of small moons with the 
concave side orientated aperturally. Double ribs commence gradually (from the 
diametre of about 10 mm) and their branching takes �0�,�!�@�% �)�. �3�(�% �5�)�#�)�.�)�3�8 �/�& �3�(�% 
�4�-�"�)�,�)�#�!�, �!�.�'�,�%�� ���(�% �/�1�)�%�.�3�!�3�)�/�. �!�.�$ �#�/�4�1�2�% �/�& �3�(�% �1�)�"�2 �)�2 �3�(�% �2�!�-�; �!�2 �)�. �3�(�% 
�0�1�%�#�%�$�)�.�' �2�3�!�'�%�� ���. �3�(�% �&�/�,�,�/�6�)�.�' �'�1�/�6�3�( �2�3�!�'�%�� �3�(�% �0�/�)�.�3 �/�& �"�1�!�.�#�(�)�.�' �-�/�5�%�2 �3�/ 
�3�(�% �%�.�$ �/�& �3�(�% �0�%�1�)�4�-�"�)�,�)�#�!�, �3�(�)�1�$ �/�& �3�(�% �6�(�/�1�, �(�%�)�'�(�3�� ���. �3�(�)�2 �2�3�!�'�% �3�(�% �1�)�"�2 
�#�/�-�-�%�.�#�% �/�. �3�(�% �4�-�"�)�,�)�#�!�, �2�)�$�% �!�.�$ �!�1�% �/�1�)�%�.�3�!�3�%�$ �0�1�/�1�2�)�1�!�$�)�!�3�%�,�8�� ���. �3�(�% �%�.�$ 
�/�& �3�(�% �4�-�"�)�,�)�#�!�, �3�(�)�1�$ �/�& �3�(�% �6�(�/�1�, �(�%�)�'�(�3 �3�(�%�8 �"�1�!�.�#�( �)�. �3�6�/�� ���1�/�- �3�(�% �0�,�!�@�% 
�/�& �"�1�!�.�#�(�)�.�' �/�.�� �3�(�%�8 �!�1�% �/�1�)�%�.�3�!�3�%�$ �!�$�!�0�%�1�3�4�1�!�,�,�8�� �"�4�3 �)�. �3�(�% �0�,�!�@�% �/�& �3�1�!�.�2�)�3�)�/�. 
�/�& �3�(�% �2�)�$�%�2 �)�.�3�/ �3�(�% �5�%�.�3�1�% �3�(�%�8 �"�%�.�$ �3�/�6�!�1�$�2 �3�(�% �!�0�%�1�3�4�1�% �!�'�!�)�.�� ���8 �3�(�% 
�$�)�!�-�%�3�%�1 �/�& �!�"�/�4�3 ���	 �-�-�� �3�(�)�#�+�%�.�)�.�'�2 �/�#�#�4�1 �)�. �3�(�% �0�,�!�@�% �/�& �"�1�!�.�#�(�)�.�'�� 

���(�% �2�4�3�4�1�% �,�)�.�% ���3�%�7�3�� �&�)�'�� �
�
�>�
���� �)�2 �#�(�!�1�!�#�3�%�1�)�2�3�)�# �"�8 �! �6�)�$�% �/�4�3�%�1 �,�/�"�% ���� ���(�% 
�&�)�1�2�3 �,�!�3�%�1�!�, �2�!�$�$�,�% ������ �)�2 �!�,�2�/ �6�)�$�% �!�.�$ �!�2�8�-�-�%�3�1�)�#�!�,�,�8 �$�)�5�)�$�%�$ �)�. �3�6�/�� ���(�% �&�)�1�2�3 
�,�!�3�%�1�!�, �2�!�$�$�,�% �)�2 �.�!�1�1�/�6�� � �� �)�2 �.�!�1�1�/�6 �!�.�$ �1�%�!�#�(�%�2 �/�.�,�8 �3�/ �3�(�% �-�)�$�$�,�% �/�& �3�(�% �� 
�(�%�)�'�(�3�� 
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 � ����'�� � 
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� � �%� - � ! �1 �+ �2 �� �!�,�, �/�4�1 �2�0�%�#�)�-�%�.�2 �!�1�% �)�-�-�!�3�4�1�% �'�1�/�6�3�( �2�3�!�'�%�2 �6�(�/�2�% �%�7�!�#�3 
�!�2�2�)�'�.�!�3�)�/�. �)�2 �)�-�0�/�2�2�)�"�,�%�� ���. �3�(�% �3�8�0�% �/�& �1�)�"�2 �!�.�$ �6�(�/�1�, �#�1�/�2�2���2�%�#�3�)�/�. �3�(�%�8 �-�/�2�3 
�1�%�2�%�-�"�,�% �3�(�% �2�0�%�#�)�%�2 �����������
���
�
�� �� �
�	���������� ��� ������������ �
���	���� ���1�/�- �3�(�% �)�.�$�)�5�)�$�4�!�,�2�� 
�3�(�!�3 �6�% �(�:�5�% �!�2�2�)�'�.�%�$ �3�/ �����������	�� �� �%�7 �'�1�� �����
���	�������� ��� ���������� �
���	���� �/�4�1 
�2�0�%�#�)�-�%�.�2 �$�)�&�&�%�1 �)�. �3�(�)�#�+�%�1 �!�.�$ �,�%�2�2 �.�4�-�%�1�/�4�2 �1�)�"�2 �!�.�$ �)�. �3�(�% �0�1�%�2�%�.�#�% �/�& 
�.�/�$�/�2�)�3�%�2 �)�. �3�(�% �0�,�!�@�% �/�& �"�1�!�.�#�(�)�.�'�� 

� � � 3 �1 � ! � 3 � ) � ' � 1 � ! � 0 � ( � ) �# �1 � ! � . � ' �%�� � �0�0�%�1 ���!�,�%�.�)�!�. �> �� ���/�6�%�1 ���!�*�/�#�)�!�. ���#�/�.�#�!�5�4�- 
�� �$�)�2�#�)�3�%�2 �9�<�.�%���� 

� � �% � / � ' � 1 � ! � 0 � ( � ) �# � $ � ) � 2 �3 �1 � ) � " � 4 �3 � ) � / � . �� �6�%�2�3�%�1�. ���4�1�<�0�% 
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The fauna described in the systematic part belongs to three to four stages of 
the Jurassic. As the oldest assemblage we regard these species Amaltheus cf. 
bifurcus How., Phylloceras cf. hebertinum (REYNÉS), Partschiceras cf. striatocos­
tatum (MENEGHINI), Juraphyllites cf. libertus (GEM.) and Cenoceras striatum 
(SOWERBY). The species of the families Phylloceratidae and Juraphyllitidae are 
generally of a longer stratigraphic range than the Domerian (Lotharingian 
— Domerian). We are of the opinion, however, that in our �B�#�5�' �5�2�'�%�+�'�5 �1�.�&�'�4 
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The Aalenian association is the richest and is composed of evident European 
elements. Phylloceratida and litoceratida are absent. 
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anlehnenden biostratigraphischen Studien fúhrten auch zu positiven Resulta-
ten. Mit derer Hilfe war es môglich festzustellen, dass in den untersuchten 
Kalken der Karn und das Nor vertreten sind. 

N 

Abb. 1 Die Lokalitäten der untersuchten Región 
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Die Lokalitäten und ihre Fauna 
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am siidlichen Bergabhange cca. 40 m unterhalb der Lokalität LB-1. Es ist eher 
ein Schotterfeld, in welchem wir nur die Art Halobia superba superba MOJSISO­
VICS, 1874 gefunden haben. 

Systematischer Teil 

Pectinacea RAFINESQUE, 1815 
Aviculopectinidae MEEK et HAYDEN, 1864 
Leptochondria BITTNER, 1891 

Leptochondria sp. 
Tab. VI. Abb. 3, Tab. VII, Abb. 1, 3 

Mater iá l : Kerne einer linken und zwei unvollständigen rechten Schalen. 
Dimensionen-.rechte Schale Hôhe= l l , 5mm, Länge=12mm 

linke Schale Hôhe = 12 mm, Länge = ? 
Beschre ibung: Die kleinen symmetrischen Schalen sind annähernd 

gleich breit wie hoch, mässig gewólbt. Die Ohren sind die Fortsetzung des 
Schalenkôrpers, das vordere ist grosser als das hintere und das rechte hat einen 
Byssusausschnitt. Die Skulptúr der Oberfläche ist von strahlenformigen Rippen, 
vom Wirbel auslaufend und ausgebreitet uber die ganze Oberfläche verteilt, 
gebildet. Sie teilen sich in primáre Rippen, zwischen welche eine sekundáre 
eingeschoben ist. Seltener kommt noch eine tertiäre Rippe vor. Uber diese 
ziehen gleichmässig gelegene konzentrische Streifen durch. Die Skulptúr der 
rechten Schale scheint um etwas dicker zu sein. An den Ohren gehôren ihr 
senkrechte Anwachsstreifen und an den vorderen also Spuren von strahlenfor­
migen Rippen an. 

Bemerkungen: Die gesamte Morphologie der Individuen von unserem 
Materiál erinnert sehr an die Art Leptochondria vadaszi (KUTASSY). Ursprung-
lich war sie als Pecten raricostatus und dies durch E. VADÁSZ (1910), S. 122, 
Tab. 4, Abb. 7) von den Dachsteinkalken der Obertriass (des Rhaets) von 
Ungarn, beschrieben. Da schon A. KLIPSTEIN (1843) diesen Namen fúr eine 
andere Art angewendet hat, A. KUTASSY (1931) nennt dieselbe auf Pecten 
vadaszi um. A. ALLASINAZ (1972, S. 254, Tab. 31, Abb. 4) revidierend die 
triassische Pectinidae, vergenauert er ihre Gattungseinreihung als Leptochon­
dria. Ebenso wie Kutassy betrachtet er sie als Art des Nors. Von dieser Art ist 
nur die linke Schale bekannt, welche, zum Unterschiede von unserem In­
divíduum schmaler ist und weniger konzentrische Rippen besitzt. Ob man dies 
als Folge der Variabilität auf Grund von drei Exemplaren, welche uns zur 
Verfúgung stehen, betrachten kann, konnen wir kaum einen verantwortungs-
vollen Standpunkt einnehmer.. 
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Pectinidae RAFINESQUE, 1815 
Camptonectes AGASSIZ in MEEK, 1864 
Annulinectes ALLASINAZ, 1972 

Camptonectes (Annulinectes) sp. 

Ma te r i á l : Eine kleine, zur Hälfte vom Gestein bedeckte Schale und ein 
Fragment. 

Bemerkungen: Die artenmässige Bestimmung dieser Individuen wird 
von ihrem Erhaltungszustande nicht gestattet. Man kann sich aber bei ihnen auf 
einige fúr den Taxon Camptonectes (Annulinectes) charakteristische Merkmale 
stútzen. Es ist der dreieckige Umriss der Schale und regelmässige dichte konzen­
trische Rippen, seine Oberfläche bedeckend. Dabei hat die Schale eine Hóhe von 
nur 4 mm und die Anzahl der Rippen ist ungefähr 13. 
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Beschre ibung: Die Schalen von ovalem Umrisse sind ein wenig schräg, 
im vorderen Teil schmaler, in Richtung nach hinten erweitern sie sich. Die 
grósste Hóhe erreichen sie hinter dem Wirbel. Die Wôlbung der mittleren 
Región ist variabel. Der schmale Wirbel ragt uber den langen geraden Schloss-
rand empor und ist exzentrisch näher zum Vorderrande gelegen. Das Vorderohr 
ist nur bei fúnf Individuen erhalten. Sein unterer Teil ist von der Gestalt eines 
gewólbten Rôhrchens, der obere einer Randleiste. In einem Falle ist es eher 
flach. Die Skulptúr der �������������	�
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breiter und spärlicher sind. Sie reichen zu den beiden Schlossrändern, beim 
hinteren sind sie besonders schmal und dicht. Sie zweigen sich zweimal paar-
weise, manche auch auf drei. D E CAPOA BONARDI (in CAFIERO et BONARDI 
1982, S. 63) erwähnt auf Grund des faktologischen Materials, welches sie zur 
Verfúgung hatte, dass zwischen den Arten Halobia celtica MOJSISOVICS und 
Halobia beneckei GEMMELLARO eine enge morphologische Affinität existiert, so 
dass sie vielleicht Synonyma sind. 

S t ra t i g raph i sche und geograph ische Verbre i tung: Nor (Lac — 
Alaun). Nordalpen. 
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1980 Halobia norica MOJS. — P. DE CAPOA BONARDI, p. 87—94, Taf. 18, Fig. 1—13,15—44(cum 
syn.). 

1982 Halobia norica MOJSISOVICS — B. CAFIERO et P. DE CAPOA BONARDI, p. 63, Tab. 5, 
Fig. 14—15 (cum syn). 

Mate r i á l : Ein Kern der rechten Schale ohne Vorderohr, beschädigt beim 
Schloss- und Vorderrande. 

Dimens ionen : Hóhe = 10 mm, Länge = 19 mm 
Bemerkungen: Die Schale hat einen ovalen Umriss, kopfartigen Wirbel, 

hinausgeschoben in das vordere Drittel des Schlossrandes und vom diagnosti-
schen Standpunkte eine charakteristische Skulptúr. Sie wird von breiteren 
Radialrippen gebildet, durch schmale untiefe Furchen abgetrennt. Sie sind 
zweimal geteilt, das erstemal in der oberen Hälfte der Schale, wenn auch nicht 
in der gleichen Hóhe, das zweitemal näher zum Unterrande. Sie fehlen nur am 
hinteren dreieckigen Felde. Da befinden sich nur konzentrische Runzeln, welche 
am Wirbel beginnen und auf der ganzen Oberfläche verteilt sind. Beim Unter­
rande auf einem kleinen Schalenstúck kann man mit Hilfe einer Lupe auch 
dichte regelmässige Anwachslinien bemerken, uber die Rippen hinziehend. Das 
beschriebene Exemplár ähnelt jenen, welche D E CAPOA BONARDI (1970) auf 
Taf. 18, Abb. 4 und 6 abbildet. 

S t r a t i g r a p h i s c h e und geograph i sche Verbre i tung: Nor, Lac 2 
— Alaun 2 (GRUBER, 1976, S. 191), Alaun 2 (CAFIERO et BONARDI, 1982) 
S. 63). Sizilien, Nor in den Súdalpen, Jugoslawien, Rumänien, ? Bulgarien, 
Griechenland und Indochina. 

Vorkommen: Ostré vŕšky, Lokalitäten LB­1. Nor. 

Halobia superba superba MOJSISOVICS, 1874 
Taf. VII, Abb. 5 

1874 Halobia superba E. v. MOJSISOVICS — E. v. MOJSISOVICS, p. 30, Tab. 4, Fig. 9, 10 
1970 Halobia superba MOJS. — P. DE CAPOA BONARDI, p. 104—111, Tab. 14, Fig. 1—12, 

Tab. 5, Fig. 1—20. (cum syn.). 
1976 Halobia superba superba — B. GRUBER, p. 191. 

Mate r i á l : Unvollständige Keme von drei rechten, einer linken Schale 
und sieben Fragmenten. 

Dimens ionen : Hóhe = 20 mm, Länge = ?25 mm, Hóhe = ?, Län­
ge = 45 mm. 

Bemerkungen: Die schräg­ovalen in der oberen und mittleren Región 
gewólbten Schalen, haben einen úberragenden konischen Wirbel, welcher im 
vorderen Drittel des langen Schlossrandes gelegen ist. Das Vorderohr ist breit, 
zweiteilig, durch eine Furche deutlich vom Schalenkórper abgetrennt. In der 
Wirbelregion beginnen die Radialrippen, zu beiden Teilen des Schlossrandes 
reichend, nur beim hinteren sind sie dúnner und dichter. In der Entfernung von 
13 mm vom Wirbel befindet sich eine Biegungszone, auf welcher sich die Rippen 
der mittleren Región plôtzlich nach vorne biegen, aber bald kehren sie in die 
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ursprúngliche Richtung zurúck. Die Rippen der vorderen und hinteren Región 
verlaufen ohne Umbiegung geradlinig. Hinter der Biegungszone teilen sich die 
bisher meistens einmal gezweigten Rippen weiter und sind búndelfórmig geord-
net. Die konzentrischen Runzeln sind besonders auf dem jungen Entwicklungs-
stadium gehórenden Teil ausgeprägt. Meist auffallend ist die schon erwähnte 
Biegungszone. 

S t ra t i g raph ische und geograph ische Verbre i tung: Karn bis 
Unternor (Jul — Lac). Nordalpen, Jugoslawien, Italien, Griechenland, Hima-
laya, Indochina, Timor, Spiti, Kalifornien, Alaska und Britisch-Kolumbien. 

Vorkommen: Ostré ���H�G�,�9�� ���0�,�"�-�*�4�<�4 �������	 �5�/�% �� � � �� 
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Gattungsbestimmung. Man kann auf diese nach der gesamten Morphologie, 
dem Skulpturcharakter und bei jungen Exemplaren auch von der Anwesenheit 
des Vorderohres schliessen. 

Vorkommen: Ostré ���H�G�/�;�� ���3�/�%�0�-�7�>�7 �������	 �!�8�9�%�0 ���%�8�* ���5�8�2�( �9�3�2 ���5�%��
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Bemerkungen: Nach dem Erhaltungszustande kann man nicht die Ge-
samtform der Schalen, auch nicht den Charakter des Vorderohres feststellen. Es 
kann beobachtet werden, dass ihr Mittelteil gewólbt ist und die gesunkene 
hintere Area von ihm durch eine vertiefte Furche getrennt ist. Der Wirbel ist 
exzentrisch, mehr auf der Vorderseite des Schlossrandes liegend. Die ganze 
Oberfläche ist von radialen, feinen, dichten zweifach verzweigten Rippen be-
deckt, welche bis zu beiden Schlossrändern reichen. Weniger markant sind die 
konzentrischen Runzeln. Sie erinnern an die Art Halobia lineata MONSTER, bei 
D E CAPOA BONARDI 1970, Taf. 19, Abb. 2ab abgebildet. Zum Unterschiede von 
ihr sind aber die Individuen von unserem Materiál grôsser und die Radialrippen 
zwar um etwas schwächer als auf der úbrigen Oberfläche, aber mit freiem Auge 
noch sichtbar, sie bedecken auch die hintere Area. Bei der Art H. lineata 
befindet sich auf ihr nur eine konzetrische Skulptúr. Ausser der erwähnten 
Individuen wurde hier noch eine rechte Schale gefunden, mit Dimensionen der 
erhaltenen Teile, Hóhe 29 mm, Länge 31 mm (siehe Taf. VI, Abb. 7) und eine 
kleinere linke Schale, beide auch ohne Ohr. Sie stimmen mit den oben beschrie-
benen Exemplaren úberein, bis auf die Tatsache, dass näher zum Unterrande bei 
beiden eine Biegungszone vorhanden ist. Vom uns zur Verfúgung stehendem 
Materiále kann man schwer beurteilen, ob es sich um eine pathologische Er-
scheinung, wie schon E. KITTL (1912, S. 144) darauf aufmerksam machte, oder 
um ein variables Artmerkmal handelt. 
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schmaler, gewôlbter, der obere vertieft. Die Oberfläche ist von Radialrippen und 
konzentrischen Linien bis Runzeln bedeckt. Die Radialrippen teilen sich in zwei, 
vereinzelt in drei. Die regelmässigen konzentrischen Linien bilden auf ihnen 
Hócker bis Knoten, mit Hilfe einer Lupe bemerkbar, besonders im mittleren 
Teil der Schale. In den erwähnten Merkmalen ähneln die beschriebenen In­
dividuen der Art Halobia subreticulata, wie sie G. GEMMELLARO (1882, Taf. 3, 
Abb. 13) abbildet. Da aber die hintere Schlossregion bei unseren Exemplaren 
nicht erhalten ist, kann es nich festgestellt werden, ob sie die fúr die angefúhrte 
Art charakteristische glatte hintere Area haben. Diese Art wird in der Literatúr 
von Sizilien und den Dinariden als eine Art des Karns (DIENER, 1923, S. 60) und 
Nors, Lac 3-Alaun (GRUBER, 1976, S. 191) angefúhrt. 
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Halobia ex gr. superba MOJSISOVICS 
Taf. VI, Abb. 1 

Mate r iá l : Ein Kern der rechten Schale, bei den Rändern beschädigt und 
mit verwitterter Oberfläche des Vorderohres. 

D imens ionen: Hóhe = 20 mm, Länge = 21 mm. 
Bemerkungen: Im Charakter der Skulptúr erinnert dieses Indivíduum 

an die Arten Halobia superba superba MOJSISOVICS und Halobia praesuperba 
KITTL. Von der ersteren unterscheidet sie sich in der Gesamtform, weil die 
Schale eher hôher ist, nicht verlängert. In der Skulptúr sind sie sich ziemlich 
ähnlich, nur die Biegungszone ist weniger ausgeprägt und auf dem hinteren 
dreieckigen Felde sind die Rippen haarfôrmig fein, lockenartig wie bei der Art 
Halobia praesuperba. P. D E CAPOA BONARDI (1970, Taf. 14, Abb. 5) reiht ein 
Indivíduum mit ähnlicher Skulptúr zur Art Halobia superba. Das Vorderohr des 
beschriebenen Individuums, auch wenn es verhältnismässig breit ist, scheint 
einfach zu sein und nicht zweiteilig, was fúr die Art H. superba charakteristisch 
ist. 
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(BALOGH) und A. undosa (SIBLÍK) auf der Lokalität LB-2 und A. angulifrons 
(BITTN.), A. halophila (BITTN.) und Laballa suesi (ZUGM.) auf der Lokalität 
B2A. Auf der Lokalität 0 2 ist die weitere stratigraphisch Spannweite der Art 
Halobia superba superba MOJSIS. (Kordevol — Lac) durch das Mitvorkommen 
der Art Gemerithyris hungarica hungarica (BALOGH) als Tuval vergenauert 
worden. 

Bei Anwendung der Analógie uber die stratigraphische Zugehôrigkeit der Art 
Halobia superba superba MOJSIS. von der Lokalität 02, sollte zum Tuval auch 
die Lokalität LB-4 gehôren. Man kann aber die Môglichkeit nicht ausschliessen, 
dass auf dieser Lokalität diese Art schon das Nor repräsentiert, weil in den 
Kalken des Hangenden auf der Lokalität LB-1 dieses verlässlich bewiesen 
worden ist. Da aber diese Art die einzige von der Lokalität LB-4 ist, bestehen 
gegenwärtig keine Beweise fúr die Bestätigung dieser Voraussetzung. Umso-
mehr, da sich diese Lokalität im Schuttfelde befindet. Die einzige Lokalität, 
welche zum Nor gehôrt, ist LB-1. Bei der Feststellung der stratigraphischen 
Position dieser Kalke kann man sich nur auf die Halobien als die einzigen 
Organismen, welche hier gefunden wurden, stútzen. In der verhältnismässig 
reichhaltigeren Vergesellschaftung sind vom stratigraphischen Standpunkte 
hauptsählich die Arten Halobia celtica MOJSIS. und H. norica MOJSIS. von 
Bedeutung. Beide haben eine stratigraphische Spannweite Lac bis Alaun, so 
dass sie das Alter der Kalke in verhältnismässig weitem Umfange als Unter- bis 
Mittel-Nor bestimmen. 

Úbersetzung: J. Pevný 
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Erk lärungen zu den photograph ischen Tafeln 

Tafel V 

Abb. 1 Halobia celtica MOJS., LB-1, x 1,4 
Abb. 2 Halobia sp. 1, B2A, x 2 
Abb. 3 Halobia celtica MOJS., LB-1, x 1,5 
Abb. 4 Halobia norica MOJSIS., LB-1, x 1,9 
Abb. 5 Halobia celtica MOJSIS., LB-1, x 2 
Abb. 6 Halobia bystrickyi sp. n., B2 A,, x 1,5 

Tafel VI 

Abb. 1 Halobia ex gr. superba MOJSIS., LB-I, x 1,5 
Abb. 2 Halobia sp. n., LB-1, x 1,5 
Abb. 3 Leptochondria sp., linke Schale, B2A, x 1 
Abb. 4 Halobia lenticularis (GEMM.), LB-3, X 2 
Abb. 5 Halobia lenticularis (GEMM.), LB-3, X 2 
Abb. 6 Halobia sp. 3, LB-1, x 1,5 
Abb. 7 Halobia sp. 3, (mit der Biegungszone),LB-l, x 1,5 

Tafel VII 

Abb. 1 Leptochondria sp., rechte Schale, B2A, x 4 
Abb. 2 Halobia bystrickyi sp. n. Holotypus^A,, x 1,5 
Abb. 3 Leptochondria sp., rechte Schale, B2A, x 2 
Abb. 4 Halobia bystrickyi sp. n., B2 A,, x 1,5 
Abb. 5 Halobia superba superba MOJSIS.,LB-4, x 4 
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Západné Karpaty, sér. paleontológia, 12, P. 47—68, Geol. Úst. D. Štúra, Bratislava. 1987 
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�3�1�'�%�+�'�3 �#�/�& �2�'�(�'�2 �+�4 �#�3 �
���������
���
�������� �������������� �3�1���/�� �#�/�& �# �%�0�2�' �4�*�#�4 �7�' �#�-�3�0 �2�'�)�#�2�& 
�#�3 �# �/�'�7 �3�1�'�%�+�'�3 �5�/�&�'�2 �4�*�' �/�#�.�' ���������������������������� ���������������������������� �3�1���/�� ���3�+�/�) 
�#�6�#�+�-�#�$�-�' �-�+�4�'�2�#�4�;�2�' �7�' �(�#�+�-�'�& �4�0 �&�'�(�+�/�' �4�*�' �3�1�'�%�+�'�3 �0�( �(�0�5�2 �0�4�*�'�2 �3�1�'�%�+�.�'�/�3�� ���*�#�4 
�+�3 �7�*�8 �7�' �&�'�3�%�2�+�$�' �4�*�'�. �1�2�'�-�+�.�+�/�#�2�+�-�8 �#�3 �	������������������������ �3�1�� �+�/�&�'�4�� ���� �	������������������������ 
�3�1�� �+�/�&�'�4�� ���� �����
�������������� �3�1�� �+�/�&�'�4�� �#�/�& �������������������� �3�1�� �+�/�&�'�4�� ���2�0�. �4�*�' �3�4�2�#�4�+��
�)�2�#�1�*�+�% �1�0�+�/�4 �0�( �6�+�'�7�� �0�5�2 �3�1�'�%�+�'�3 �&�0 �/�0�4 �%�0�/�4�2�#�&�+�%�4 �1�2�+�0�2 �#�3�3�+�)�/�#�4�+�0�/�3 �0�( 
�.�#�%�2�0�(�#�5�/�# �#�3�3�'�.�$�-�#�)�'�3 �(�2�0�. �4�*�' �6�+�%�+�/�+�4�8 �0�( ���0�$�?�+�/�: �4�0 �4�*�' � �'�3�4�1�*�#�-�+�#�/ �������� 
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���8�1�' �3�1�'�%�+�'�3�� �	������������������������ ������������������ �����! �����	�� 

�	������������������������ �3�1�� �+�/�&�'�4�� �� 
������ ���������� ���+�)�� �� 

� � � # �4 � ' �2 �+ � : � - �� ���%�5�-�1�4�5�2�#�- �%�0�2�' 
� 
 � 1 �1 � ' � # �2 �# � / �% �' �0�( �4 �* �' �3�*� ' � - �- �� ���*�' �3�%�5�-�1�4�5�2�#�- �%�0�2�' �2�'�1�2�'�3�'�/�4�3 �# �-�'�(�4 �6�#�-�6�' 

�7�+�4�* �# �3�-�+�)�*�4�-�8 �$�2�0�,�'�/���0�(�( �5�1�1�'�2 �1�#�2�4 �0�( �4�*�' �#�/�4�'�2�+�0�2 �.�#�2�)�+�/�� �$�2�0�,�'�/���0�(�( �6�'�/�4�2�#�- 
�.�#�2�)�+�/ �#�/�& �7�+�4�* �# �$�2�0�,�'�/���0�(�( �1�#�2�4 �0�( �4�*�' �-�0�7�'�2 �1�0�3�4�'�2�+�0�2 �.�#�2�)�+�/�� �
�%�%�0�2�&�+�/�) �4�0 
�4�*�' �1�#�3�3�+�/�) �0�( �4�*�' �-�0�7�'�2 �1�#�2�4 �0�( �4�*�' �#�/�4�'�2�+�0�2 �.�#�2�)�+�/ �4�0 �4�*�' �6�'�/�4�2�#�- �0�/�'�� �+�4 �%�#�/ �$�' 
�3�5�1�1�0�3�'�& �4�*�#�4 �4�*�' �6�#�-�6�' �7�#�3 �0�( �3�-�+�)�*�4�-�8 �0�6�#�-�� �/�'�#�2�-�8 �%�+�2�%�5�-�#�2 �3�*�#�1�' �7�+�4�* �# �3�4�2�#�+�)�*�4 
�*�+�/�)�' �-�+�/�'�� ���4�3 �3�.�#�-�-�� �3�-�+�)�*�4�-�8 �1�0�+�/�4�'�& �$�'�#�, �+�3 �3�+�4�5�#�4�'�& �+�/ �4�*�' �.�+�&�&�-�' �0�( �4�*�' �3�*�'�-�- 
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length, therefore the anterior and posterior portions of the valve are of the samé 
length. The concave anterior and convex posterior part of the valve are perpen-
dicular to each other. The shell is slightly convex. The greatest convexity is in 
the beginning of the posterior half, from the beak part to the middle of the 
height. Towards the anterior and ventral margin, it �I�3�)�;�;�-�5�: �/�9�)�,�<�)�3�3�@�� �$�0�- �:�0�-�3�3 
�.�3�)�;�;�-�5�: �4�6�9�- �:�;�-�-�7�3�@ �;�6�>�)�9�,�: �;�0�- �7�6�:�;�-�9�1�6�9 �4�)�9�/�1�5�� �>�0�1�+�0 �/�1�=�-�: �1�; �)�5 �)�:�@�4�4�-�;�9�1�+ 
�)�7�7�-�)�9�)�5�+�-�� �$�0�- �)�5�;�-�9�1�6�9 �)�<�9�1�+�3�- �0�)�: �) �;�9�1�)�5�/�<�3�)�9 �:�0�)�7�-�� ���5 �;�0�- �)�5�;�-�9�1�6�9 �4�)�9�/�1�5 
�1�; �1�: �:�3�1�/�0�;�3�@ �9�6�<�5�,�-�,�� �1�5 �;�0�- �7�6�:�;�-�9�1�6�9 �6�5�- �1�; �1�: �+�6�5�:�7�1�+�<�6�<�:�3�@ �+�6�5�=�-�?�� ���;�: �<�7�7�-�9 
�4�)�9�/�1�5 �)�;�;�)�1�5�: �;�0�- �0�-�1�/�0�; �6�. ������ �4�4�� ���; �1�: �:�-�7�)�9�)�;�-�, �.�9�6�4 �;�0�- �=�)�3�=�- �*�@ �) 
�+�6�5�:�7�1�+�<�6�<�: �/�9�6�6�=�- �>�1�;�0 �) �,�-�-�7 �:�1�5�<�:�� �$�0�- �7�6�:�;�-�9�1�6�9 �)�<�9�1�+�3�- �0�)�: �) �:�0�)�7�- �6�. �) 
�;�9�1�)�5�/�3�- �>�1�;�0 �6�5�- �6�. �1�;�: �)�5�/�3�-�: �6�=�-�9 ���� �,�-�/�9�-�-�:�� ���; �1�: �:�4�)�3�3�� �.�1�)�;�� �:�-�7�)�9�)�;�-�, �.�9�6�4 
�;�0�- �=�)�3�=�- �*�@ �) �:�0�)�3�3�6�> �/�9�6�6�=�-�� ���6�;�0 �;�0�- �)�<�9�1�+�3�-�: �)�9�- �:�4�6�6�;�0�� �>�1�;�0�6�<�; �)�5�@ 
�,�-�+�6�9�)�;�1�6�5�� ���5 �;�0�- �=�)�3�=�- �1�5 �;�0�- �<�7�7�-�9 �;�0�1�9�, �6�. �1�;�: �0�-�1�/�0�;�� �;�0�-�9�- �)�9�- �=�1�:�1�*�3�- 
�+�6�5�+�-�5�;�9�1�+ �3�)�4�-�3�3�)�- �1�5 �;�0�- �:�<�9�.�)�+�-�� ���: �;�0�- �:�0�-�3�3 �>�)�: �,�)�4�)�/�-�,�� �;�0�- �6�5�3�@ �4�-�)�:�<�9��
�)�*�3�- �,�1�4�-�5�:�1�6�5 �>�)�: �;�0�- �3�-�5�/�;�0 �6�. �	�
 �4�4�� 

� � � 6 � 4 � 7 � ) � 9 � 1 � 5 �/ � 9 � - �4 � ) �9 �2 � : �� � �<�9 �:�7�-�+�1�4�-�5 �9�-�:�-�4�*�3�-�: �4�6�:�;�� �*�@ �1�;�: �+�6�5�;�6�<�9�:�� 
�+�6�5�=�-�?�1�;�@ �6�. �;�0�- �:�0�-�3�3�� �7�6�:�1�;�1�6�5 �6�. �;�0�- �*�-�)�2 �6�. �:�4�6�6�;�0 �7�-�+�;�1�5�1�,�-�:�� ���1�/�� ���� �)�5�, �*�@ 
�;�0�- �:�0�)�7�- �6�. �1�;�: �)�5�;�-�9�1�6�9 �)�<�9�1�+�3�- ���1�/�� ������ �1�5 �!���� �	�� �1�5 �;�0�- �>�6�9�2�6�.�'�� � � � � � � � � � � � � � � � � � 
 � � �� 
�;�0�)�; �:�0�6�> �;�0�- �:�7�-�+�1�-�: �����	�������������
���� �����
���������� �!�����������!�#�� �'�- �,�6 �5�6�; �)�:�:�1�/�5 �6�<�9 
�:�7�-�+�1�4�-�5 �;�6 �;�0�1�: �:�7�-�+�1�-�:�� �0�6�>�-�=�-�9�� �)�: �*�6�;�0 �;�0�- �+�1�;�-�, �.�1�/�<�9�-�: �,�6 �5�6�; �+�6�9�9�-�:�7�6�5�, 
�:�;�9�1�+�;�3�@ �;�6 �;�0�- �+�0�)�9�)�+�;�-�9�1�:�;�1�+�: �/�1�=�-�5 �1�5 �7�� �������� �>�0�-�9�- �>�- �+�)�5 �9�-�)�, �;�0�)�; �:�0�-�3�3 �1�: �6�. 
�)�5 �6�*�3�1�8�<�-�3�@ �+�1�9�+�<�3�)�9�� �6�=�)�3 �:�0�)�7�- �>�1�;�0 �)�5 �-�3�6�5�/�)�;�-�, �)�5�;�-�9�1�6�9 �4�)�9�/�1�5�� �'�� � � � � � � �� 
�7�9�6�*�)�*�3�@ �,�1�, �5�6�; �9�-�/�)�9�, �;�0�1�: �:�1�/�5 �)�: �) �:�<�*�:�;�)�5�;�1�)�3 �6�5�-�� �*�-�+�)�<�:�- �;�0�- �:�7�-�+�1�4�-�5�: �1�5 
���1�/�� ���
 �)�5�, ���� �1�5 �;�0�- �:�)�4�B �7�3�)�;�- �)�9�- �5�6�; �6�*�3�1�8�<�- �)�5�, �-�3�6�5�/�)�;�-�, �;�6�>�)�9�,�: �;�0�-�1�9 
�)�5�;�-�9�1�6�9 �4�)�9�/�1�5 �)�5�, �;�0�-�1�9 �)�5�;�-�9�1�6�9 �7�)�9�; �1�: �:�0�6�9�;�-�9 �;�0�)�5 �;�0�- �7�6�:�;�-�9�1�6�9 �6�5�-�� 

� �. �6�;�0�-�9 �:�4�6�6�;�0 �7�-�+�;�1�5�1�,�-�:�� �6�<�9 �:�7�-�+�1�4�-�5 �+�6�<�3�, �*�- �+�6�4�7�)�9�-�, �>�1�;�0 �;�0�- �:�7�-�+�1�-�: 
�������	�����������	���
�� �	�����
�����
���� ���!�����������!�# �-�4�� � � � � � � � � � � �� �������	�����������	���
�� ���	���
���	�� ���&���"�����%�������� 
�������	�����������	���
�� �	�������	�����������
 �����$�����"�������� �-�; ���%������ �)�5�, �������	�����������	���
�� ���������������
�
����
�����	�����
�� ���"�������"�����#�� ���9�6�4 �;�0�- �:�7�-�+�1�-�: �������	�����������	���
�� �	�����
�����
���� ���!�����������!�# �-�4�� 
� � � � � � � � �� ���'�� � � � � � � � � �� �������
�� �!���� �	���� �.�1�/�� �����D������ �1�; �,�1�.�.�-�9�: �1�5 �;�0�- �*�-�)�2 �:�0�)�7�-�� �+�6�5�+�)�=�- 
�)�5�;�-�9�1�6�9 �*�-�)�2 �-�,�/�-�� �+�6�5�=�-�? �7�6�:�;�-�9�1�6�9 �*�-�)�2 �-�,�/�-�� �)�:�@�4�4�-�;�9�1�+ �+�6�5�=�-�?�1�;�@ �6�. �;�0�- 
�:�0�-�3�3 �)�5�, �:�0�)�7�- �6�. �;�0�- �)�5�;�-�9�1�6�9 �)�<�9�1�+�3�-�� ���9�6�4 ���1�/�� ���� �1�5 �;�0�- �:�)�4�B �7�3�)�;�- �1�; �,�1�.�.�-�9�: 
�1�5 �;�0�- �*�-�)�2 �:�0�)�7�- �)�5�, �:�0�-�3�3 �+�6�5�;�6�<�9�:�� ���9�6�4 �;�0�- �:�7�-�+�1�4�-�5�: �6�. �;�0�1�: �:�7�-�+�1�-�: 
�,�-�:�+�9�1�*�-�, �1�5 �;�0�- �"�<�:�:�1�)�5 ���)�9�*�6�5�1�.�-�9�6�<�: ������ ���������G���&�#�������� ���������� ���������� ���� ���� 
�H���"���(�G���& ���������� �$�� ���� ���������#�������"���D�#����� �&�E �)�5�, �&�� ���� ���%�"� �������&���� ���������� 
�1�; �,�1�.�.�-�9�: �1�5 �;�0�- �*�-�)�2 �7�6�:�1�;�1�6�5�� �,�1�.�.�-�9�-�5�; �+�6�5�+�)�=�1�;�@ �6�. �;�0�- �)�5�;�-�9�1�6�9 �*�-�)�2 �-�,�/�-�� 
�,�1�.�.�-�9�-�5�; �+�6�5�=�-�?�1�;�@ �6�. �;�0�- �7�6�:�;�-�9�1�6�9 �*�-�)�2 �-�,�/�- �)�5�, �,�1�.�.�-�9�-�5�; �+�6�5�=�-�?�1�;�@ �6�. �;�0�- 
�:�0�-�3�3�� ���9�6�4 �;�0�- �:�7�-�+�1�-�: �������	�����������	���
�� ���	���
���	�� ���&���"�����%������ �1�5 �;�0�- �>�6�9�2 �6�. ���� 
������� �&�����& ���������
�� �1�; �,�1�.�.�-�9�: �1�5 �1�;�: �)�<�9�1�+�3�- �:�0�)�7�-�� �3�-�:�: �+�6�5�+�)�=�- �)�5�;�-�9�1�6�9 �*�-�)�2 �-�,�/�-�� 
�3�-�:�: �-�3�6�5�/�)�;�-�, �1�5 �3�-�5�/�;�0 �)�5�;�-�9�1�6�9 �7�)�9�; �6�. �;�0�- �:�0�-�3�3 �)�5�, �4�6�9�- �+�-�5�;�9�A�3 �7�6�:�1�;�1�6�5 �6�. 
�;�0�- �*�-�)�2�� ���9�6�4 �;�0�- �:�7�-�+�1�4�-�5 �,�-�:�+�9�1�*�-�, �1�5 ���� �G�$�%�����������"���# ������������ �>�6�9�2�� �1�; 
�,�1�.�.�-�9�: �1�5 �;�0�- �:�0�)�7�- �6�. �1�;�: �*�-�)�2 �)�5�, �)�<�9�1�+�3�-�: �)�5�, �1�5 �=�)�3�=�- �+�6�5�;�6�<�9�:�� ���9�6�4 �;�0�- 
�:�7�-�+�1�4�-�5�: �,�-�7�1�+�;�-�, �*�@ ���� ���� �����������"���& �������	���� �1�; �,�1�.�.�-�9�: �1�5 �;�0�- �:�0�)�7�- �)�5�, �7�6�:�1�;�1�6�5 
�6�. �;�0�- �*�-�)�2�� �3�-�:�: �+�6�5�+�)�=�- �)�5�;�-�9�1�6�9 �)�5�, �3�-�:�: �+�6�5�=�-�? �7�6�:�;�-�9�1�6�9 �*�-�)�2 �-�,�/�- �)�5�, �1�5 �;�0�- 
�+�6�5�=�-�?�1�;�@ �6�. �;�0�- �:�0�-�3�3�� ���9�6�4 �;�0�- �:�7�-�+�1�-�: �������	�����������	���
�� ���������������
�
�������	�����
�� 

���� 



FREDERIKS (FREDERIKS, 1915) it differs in the more centrál beak. less concave 
anterior beak edge, less elongated in length anterior part of the valve, as well as 
in lesser convexity of the valve. From the specimens of the samé species depicted 
by B. K. LICHAREV (1927) it differs in the less elongated in height shape of the 
valve, more centrál beak, less concave anterior beak edge, less convex posterior 
edge and less elongated anterior lower margin of the valve. 

In Fig. 4. in PI. 5 GY. RAKUSZ (1932) depicted Pecten (Pseudamusium) cfr. 
ellipticus PHILLIPS. This specimen equals ours with the nearly circular shape of 
the valve, more centrál beak, concave anterior and convex posterior beak edge, 
apical angle of 90 degrees, and asymmetric convexity of the shell. It differs from 
it in the straight pointed beak. Disregarding this difference, we might suppose 
that it represents a juvenile right valve of our species. Until we manage to receive 
further materiál we do not assign GY. RAKUSZ'S specimen to ours. 

Streblopteria sp. indet. 2 
PI. VIII, Fíg. 2 

Mater iá l : Sculptural core 
Appearance of the shel l : In the materiál we found a sculptural core 

of the right valve with a broken-off anterior lower margin. It is of an oval shape, 
elongated in height. Its small rounded beak is situated in the anterior half of the 
length. The anterior beak edge is slightly concave, the posterior is slightly 
convex. They form the apical angle of 90 degrees. The valve is most convex in the 
beginning of the second quarter under the beak and it from here flattens towards 
the anterior margin more steeply than towards the posterior one. The hinge line 
is straight. The anterior auricle is of a triangular shape. In the anterior margin 
it is slightly rounded and to about one third of the lower margin it is separated 
from the valve by a narrow sinus and then by a deep groove. In the side adjacent 
to the valve, the auricle is strongly convex. It flattens steeply towards the valve 
and less steeply towards the hinge line. The posterior auricle is a gradual 
continuation of the posterior margin of the shell. It is small, rounded and 
separated from the valve by a shallow groove. The anterior auricle has a length 
of 5.3 mm, the posterior one 3.5 mm. Both the auricles are smooth, without any 
decoration. The surface of the valve is smooth from the beak to the middle of 
the height, in other parts there are conspicuous concentric lamellae. Indications 
of radial ribs cannot be seen. The exact dimensions of the shell could not be 
measured as the lower anterior margin is damaged. The length of the valve was 
probably 19 mm and its height amounts 23 mm. The height to length ratio is 
roughly 1.21. 

Compar i ng remarks : A characteristic feature of this specimen is its 
oval valve elongated in height and the auricle shape. Because of its valve 
elongated in height it resemules species Streblopteria elliptica (PHILLIPS, em. 
HIND), Streblopteria serice > (VERNEUIL), Streblopteria krasnoufimskensis 
FREDERIKS and Streblopteria sp. B the latter mentioned by A. ŠTUKENBERG in 
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1905. From the specimens of the species Streblopteria elliptica given in works of 
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slightly surpasses the hinge line. The anterior beak edge is straight, the posterior 
one is very slightly concave. The apical angle of the sculptural core is 98 degrees, 
and that in the gyps mould amounts 90 degrees. The hinge line covers about one 
third of the valve length. The auricle s are fiat and conspicuously separated from 
the body. The anterior auricle is shorter. In the sculptural core, where it is 
indistinctly limited, the auricle measures 2.0 mm, in the gyps mould, which is of 
smaller dimensions, it amounts 2.0 mm again. The length of the posterior 
auricle in sculptural core attains 5.2 mm, in the mould only 3.1 mm. The 
anterior auricle is smooth, in the lower part it has a deeper sinus than the 
posterior one and forms a conspicuous tip in the upper part. The posterior 
auricle has one short, less conspicuous and one striking, sharp, long radial rib. 
Under microscope using side light, small protuberances and grooves can be seen 
throughout the hinge line of the sculptural core and in the anterior auricle of the 
mould. They prove that small resilifers were developed here. The valve surface 
is decorated with radial ribs, thicker concentric lines to lamellae and with fine 
concentric lines. In the upper part of the height, only very faint primáry radial 
ribs can be seen. They štart in the beak, are more conspicuous in the centrál part 
and in the last quarter of the height i.e. near the shell margin they are very 
striking. As the shell was damaged we cannot give the exact number of primáry 
ribs, but probably there were 10 to 15ofthem. From the halfof the shell height, 
there appear between them secondary ribs and in places slightly lower tertiary 
ribs. Therefore near the periphery there are 1—2 weaker ribs between the 
primáry ones. The primáry ribs, as well as secondary and tertiary ones, are 
sharp. In places where they intersect thicker concentric lines to lamellae or finer 
concentric lines they form small protuberances. The well seen thick concentric 
lines to lamellae are in the second halfof the valve height. The fine concentric 
lines are situated near its periphery. The height of the sculptural core is 16 mm, 
the length about 17 mm, the mould height is 10.5 mm and its length is not 
measurable. 

Compar ing remarks : The most substantial sign of our specimens is 
the presence of small resilifers in the hinge line, which makes it possible to assign 
them to the species Euchondria. In this sign-they differ from specimens of some 
species of the genus Aviculopecten, to which they are more or less similar. From 
the species so far available in literatúre, Euchondria tenuidentata (CRAMER), 
Euchondria levicula NEWELL, Euchondria neglecta (GEINITZ) and Euchondria 
densistria (SANDBERGER) depicted by A. PRIBIL (1954, PI. 3, 
Fig. 1—5), P. L. SHULGA (1956, PI. 5, Fig. 65, in N. E. BRAZHNIKOVA et al.), 
O. S. VJALOV et al. (1960, PI. 8, Fig. 14, in A. G. EBERZIN et al.), N. D. NEWELL 
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one in the valve elongated in the posterior direction, nearly invisible decoration 
in the apical part, intercalation of secondary ribs, indications of concentric 
decoration in the centre of its height, magnitude of the apical angle and prob-
ably in the dimensions, too. The difference is that GY. RAKUSZ'S specimen has 
the anterior auricle longer than the posterior one. In the description of his 
specimen, Gy. Rakusz does not mention in detail its characteristic signs. He 
merely compares it, as far as the shell shape and characteristic decoration are 
concerned, with Fig. 10 and 11, PI. 14 in the work of W. HIND (1903), that show 
the species Aviculopecten knockonniensis COY. As the lower third of the valve of 
GY. RAKUSZ'S specimen is broken, the character of the decoration near its 
ventral margin is unclear, which makes it difficult to judge this denomination. 
GY. RAKUSZ'S specimen seems to resemble more our specimens than those of W. 
HIND, the latter differing from ours. We cannot equal it to our specimens so far 
because of the different anterior and posterior auricle ratio. The fact that he does 
not mention small resilifers can be explained as they cannot be seen by unarmed 
eye and under microscope they are distinct only when a very intensive light is 
used. 

C E P H A L O P O D A 

Nauliloidea 
Trigonoceratidae HYATT, 1884 
Thrincoceras HYATT, 1893 
Type species: Thrincoceras depressum HYATT, 1893 

Thrincoceras rakuszi sp. n. 
PI. VIII, Fig. 5—6, PI. IX, Fig. 1, 2, Text-fig. 2e 

Hol o type: Sample No 56 — partial core and partial impression, sample 
56a — partial core and partial impression of the samé specimen, deposited in 
collections of GÚDŠ (Geological Inštitúte of D. Štúr). 

Para type : Sample No 55 — fragment of the core of the last whorl, 
deposited in collections of GÚDŠ. 

S t ra tum typ icum: Upper Carboniferous, Westphalian B-C. 
Locus typ icus: Dobšiná, Jeruzalemský vrch Mt. (Jerusalemberg), 
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Shape of the shel l : The core and impression of the very depressed 
specimen represent a part of a discoid shell with a relatively wide and shallow 
umbilicus. A part of the last whorl is free, the gap between it and the last but 
one whorl is about 4 mm wide. In the aperture is a not very deep sinus. The 
whorl section is oval. The umbilical declivity has no decoration. It is oblique and 
passes into a slightly convex, nearly straight flank by an edge. The flank passes 
into a rounded venter by a ventrolateral shoulder. In inner whorls we can see 
a network sculpture that is in the last whorl reduced to longitudinal ridges and 
growth lines. The holotype diametre is more than 100 mm. The shell dimensions 
cannot be measured as the shell is incomplete. The umbilical width is about 50 
to 60 mm and its exact dimensions cannot be given because of the incomplete 
shell. The last whorl height is 46 mm. 

Sculpture: The reticular sculpture is made up by smaller, longitudinal 
ridges and thicker transversal ribs. In places of their intersections, indications 
of nodes can be seen. The longitudinal ridges commence in a certain dištance 
from the umbilical shoulder. The interspaces between them increase gradually 
towards the ventrolateral shoulder. The transversal ribs commence in a shorter 
dištance from the umbilical shoulder. Between thicker transversal ribs are one 
to three fine, slightly visible transversal ribs. Some thicker transversal ribs 
bifurcate near the ventrolateral shoulder of the whorls. In the whorl next to the 
last but one whorl, the transversal ribs near the umbilical shoulder are slightly 
bent towards the apex, in the middle of the height of the shell they become 
straight. In the last but one whorl they are slightly bent towards the apex, from 
the middle of the shell height they are bent towards the aperture. 

In the whorl next to the last but one whorl there are five longitudinal ridges, 
roughly 0.13 mm wide, in the whorl height of 7 mm. Between the first, second 
and third longitudinal ridge are interspaces 0.8 mm wide, between other lon­
gitudinal ridges the interspaces are 1 mm wide. The transversal ribs are up to 
0.23 mm wide. The gap between thicker transversal ribs near the umbilical 
shoulder is 0.3 mm, near the ventrolateral shoulder it amounts 0.4 mm. The 
height of the whorl itself is 8 to 10 mm. In the last but one whorl — whorl next 
to the body chamber — the first marked longitudinal ridge is developed in the 
site where the umbilical declivity passes into the flank. In the whorl height of 
11 mm are 8 longitudinal ridges about 0.16 mm wide. Between the first, second 
and third longitudinal ridges are interspaces 1.0 mm wide, between the third, 
fourth and fifth longitudinal ridge they are 1.6 mm wide, between the fifth, sixth 
and seventh longitudinal ridge the interspaces are 1.7 mm wide and between the 
seventh and eighth longitudinal ridge its width amounts 2 mm. The dištance 
between the seventh and eighth longitudinal ridge attains in places 3 mm. Here 
the transversal ribs are about 0.4 mm wide. The dištance between the thicker 
transversal ribs near the umbilical shoulder is 1 mm, near the ventral part it is 
1.5 mm. 

In the last whorl is a longitudinal structure between the middle of the whorl 
height and the ventrolateral shoulder. It consists of seven longitudinal ridges. 
The first two of them are indications, visible only in a small part of the whorl. 
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The width of interspaces between longitudinal ridges varies between 2 and 
3.5 mm. Between the first and second longitudinal rigde it amounts 2 mm, 
between the second, third, fourth and fifth 2.5 mm, between the fifth and sixth 
3 mm and between the sixth and seventh longitudinal ridge the interspace is 
3.5 mm wide. The transversal decoration consists of very dense growth lines, 
that háve the samé course as marked thicker transversal ribs in the preceding 
whorl. 

S u túre: In our specimen the suture is invisible. 
Compar ing remarks : If we compare our specimen with the genus 

Thrincoceras hyatti FOORD (A. H. FOORD, 1900, PI. 26, Fig. la—lg) from the 
Carboniferous of Ireland, we can see some differences because of which we 
cannot assign our specimen to it. Our specimen has larger dimensions, flatter 
flanks, flatter venter and slightly rounded pass between the flanks and venter. 
The decoration of the surface of its whorls is different, too. The species Thrin­
coceras hyatti FOORD has all the shell, including umbilical declivity, covered 
with sharp longitudinal ridges. Microscopically fine longitudinal lines can be 
seen between them, with the exception of the umbilical declivity. The transversal 
decoration in all the surface consists of fine growth lines, that form small 
protuberances in crossings with the longitudinal ridges. 

From Thrincoceras hibernicum FOORD(A. H. FOORD, 1900, PI. 26, Fig. 2a, b) 
our specimen differs in larger dimensions and the type of decoration. The species 
Thrincoceras hibernicum FOORD has 9 to 10 quite sharp longitudinal ridges in 
flanks and 11 ridges in marginal parts. The transversal decoration consists of 
fine lines, that form sharp protuberances in crossings with longitudinal ridges. 

From the species Thrincoceras uralicum (FREDERIKS) our specimen differs in 
larger dimensions, free part of the last whorl and its sculpture. The sculpture in 
inner whorls of our specimen consists of thinner longitudinal ridges irregularly 
distanced from one another and of thicker transversal ribs, between which there 
are one to three nearly invisible ribs. Some transversal ribs bifurcate near the 
ventrolateral shoulder of whorls. In the last whorl are inconspicuous longitudi­
nal ridges and dense growth lines. As regards the species Thrincoceras uralicum 
(FREDERIKS) (V. E. RUŽENCEV — V. N. ŠIMANSKIJ 1954), the sculpture covers 
the entire shell. Its longitudinal ridges are more conspicuous, the transversal 
sculpture consists of dense fine lines. The profiles of the whorls of both the 
specimens are similar. 

Ammonoidea 
Agathiceratidae ARTHABER, 1911 
Proshumardites RAUSER, 1928 
Type species: Proshumardites karpinskii RAUSER, 1928 

Proshumardites jerusalembergi sp. n. 

PI. X, Fig. 1, 2, Text-fig. 2a, 3a 

Holo type : Sample No 40, the core is deposited in collections of GÚDŠ. 
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St ra tum typicum: Upper Carboniferous, Westphalian B-C 
Locus typ icus: Dobšiná, Jeruzalemský vrch Mt. (Jerusalemberg), 

Slovakia, �'�������� 
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SCHINDEWOLF (A. V. POPOV 1975 in D. L. STEPANOV et al. 1975, p. 127, PI. 50, 
Fig. 6) and Proshumardites principalis RUZHENCEV et BOGOSLOVSKAYA (A. V. 
POPOV, 1975 in D. L. STEPANOV et al. 1975, p. 127, Fig. 5). The species Proshu­
mardites primus PLUMMER et SCOTT, described from the Middle Carboniferous 
of Texas, from the zóne Gastrioceras listeri MARTIN, has a similar more con­
spicuous division of the lateral lobe. Its suture is dealt with in the works of V. 

Fig. 2 a—e Sutures and profiles of the whorls of the species: 
a — Proshumardites jerusalembergi sp.n., number of specimen 40, holotype, b—d Dobshinaeceras 
nopcsai (RAKUSZ); b-number of the specimen 100, paratype, suture, c-number of the specimen 
101, paratype, suture, d-number of the specimen 103, paratype, profile of the whorl, e — 
Thrincoceras rakuszi sp. n., number of the specimen 56, holotype, profile of the whorl. 
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E. RUŽENCEV (1951), p. 91, Fig. 29b and L. R. MOORE et al. (1971), p. 352, 
Fig. 7a. When we compare these two pictures we can see that they are different. 
The suture given by V. E. RUŽENCEV (1950) has rounded saddles and more 
rounded lobes. Our specimen with its wedge-shaped saddles and pointed lobes 
resembles more the picture in the work of L. R. MOORE et al. (1971), but it 
differs from it by the ratio of the ventral saddle height to the first lateral saddle 
height and in the ratio of the height of small secondary saddles to the height of 
the first lateral saddle. In our specimen the ventral saddle is higher and the 
secondary ones are lower. Both the specimens háve the samé dimensions of the 
shell, number of ribs and interspaces between them. 
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E 

in 

E 
E 

£ 
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Fig. 3 a—c Sutures of the species: 

a — Proshumardites jerusalembergi sp. n., number of the specimen 40, holotype, b — Proshumar­
dites primus PLUMMER et SCOTT, in: V. E. RUŽENCEV (1950), p. 91, fig. 29, c — Proshumardites 
primus PLUMMER et SCOTT, in: L. R. MOORE et al. (1971), p. 352, fig. a. 
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Schistoceratidae SCHMIDT, 1929 

Dobshinaeceras gen. n. 

Typical species: Gastrioceras nopcsai n. sp. — GY. RAKUSZ 1932: Die 
Oberkarbonischen Fossilien von Dobsina (Dobšina) und Nagyvisnyó p. 117 
—119, PI. 6, Fig. 11—20. 

D iagnos is : A fiat circular shell has a triangular coiling of its first 
whorls. The first whorls are coiled more loosely to the beginning of the umbilical 
shoulder. The cross-section of the whorl with triangular coiling has the shape of 
a flattened circle. Its sculpture is reticular. The transversal ribs gradually become 
less marked from the juvenile to the adult stage. In the ephebic stage, wavy-lines 
originate in the ventral part and in the adult stage, protuberances arise near 
the umbilical shoulder. The longitudinal lines commence when the shell dia-
metre attains 10 mm. The external suture has, besides the ventral saddle, two 
lateral saddles, adjacent prong of the ventral lobe and a lateral lobe. The ventral 
saddle attains two-thirds of the first lateral saddle height and has a shallow, wide 
cutting. The prong of the ventral lobe is narrow, pointed, with slight indications 
of a dent in the side adjacent to the ventral saddle. The first lateral saddle is 
large, wide. The lateral lobe is pointed, nearly as deep as the ventral one and a 
little wider. In lower part has indications of a small dent in the side adjacent to 
the first lateral saddle. The second lateral saddle is nearly as high as the first one, 
but it is incomplete. 

Presence of the species and the i r d i s t r i bu t i on : To the genus 
Dobshinaeceras, we can assign only the species Dobshinaeceras nopcsai (RA­
KUSZ) discovered in numerous localities near Dobšiná of Westphalian B-C age. 

Remark : The first representative of this genus was described in 1932 by 
GY. RAKUSZ as Gastrioceras nopcsai n. sp. The genus Gastrioceras does not 
include, however, species with a marked triangular coiling of the initial stage. 
Therefore it was necessary to assign our as well as Gy. Rakusz's specimens to 
some of the genera with triangularly coiled initial stage. The external part of the 
suture equals in some features the genus Diaboloceras, in other features it equals 
the genus Paralegoceras, which made us define a new genus with the typical 
species Dobshinaeceras nopcsai (RAKUSZ 1932). 

Dobshinaeceras nopcsai (RAKUSZ 1932) 
PI. X, Fig. 3, 4, PI. XI, Fig. 1—5, Text-fig. 2b—d, 4a—b 

1932: Gastrioceras nopcsai n. sp. — GY. RAKUSZ: Die oberkarbonischen Fossilien von Dobsina 
(Dobšiná) und Nagyvisnyó, p. 117—119, PI. 6, Fig. 11—20, Text-fig. 20 

Holo type : Sample No 60, incomplete impression deposited in collections 
ofGÚDŠ. 

Para types : Samples No 100, 101, 102, 103 deposited in collections of 
GÚDŠ 
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St ra tum typ icum: Upper Carboniferous, Westphalian B-C 
Locus typ icus: Dobšiná, Jeruzalemský vrch Mt. (Jerusalemberg), 

Slovakia, �?�������� 
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Shape of the shel l : It can be observed in the holotype (sample No 60, 
PI. 3, Fig. 3) and in specimens in PI. 6, Fig. 11, 17, 20 in the work of GY. 
RAKUSZ (1932). A characteristic feature of this species is triangular coiling of 
the first whorls, that can be best observed in our specimen. It begins in the first 
third of the third whorl. Its conspicuousness ends in the third quarter of the 
seventh whorl, where the edge of the triangle attains 6 mm. According to 
specimens in PI. 6, Fig. 11, 20 in the work of Gy. Rakusz it is evident that 
further whorls gradually obtain circular coiling. In the �����
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when the shell diametre attained 10 mm. Their thickness is variable. The charac­
teristic reticular structure begins in the close vicinity of the protuberances and 
covers entire surface of the whorl. It is most conspicuous in the ventral side. 

Suture : Among numerous fragments we found two relatively small whorl 
fragments, in which the course of the outer part of the suture can be seen. 

The specimen No 100 represents a fragment of a younger part of the shell. 
The completest suture commences with a ventral saddle, that has a shallow, 
wide cutting and attains two-thirds of the first lateral saddle height. The ventral 
saddle divides the ventral lobe in two narrow, deep prongs pointed in their lower 
part, of which only one is visible. The first lateral saddle is large, wide and 
rounded. The lateral lobe is deep and wider than the adjacent prong of the 
ventral lobe. It passes into the second lateral saddle, that is nearly as high as the 
first one. This saddle is incomplete. 

In comparison with the specimen No 100, the specimen No 101 represents a 
fragment of an adult shell. Its more complete suture commences with a lateral 
saddle with a shallow, wide cutting. The ventral saddle attains two-thirds of the 
height of the first lateral saddle and has a shallow, wide cutting. The adjacent 
prong of the ventral lobe is narrow, pointed, with slight indications of a dent in 
the side from the ventral saddle. The first lateral saddle is large, wide. The lateral 
lobe is pointed and nearly as deep as the ventral lobe. The former is a little wider 
than the latter. In the lower part of the side from the lateral saddle it has 
indications of a small dent. The second lateral saddle is nearly as high as the first 
one, but it is incomplete. When we compare the suture of our fragments with 
that in Fig. 20 in the work of GY. RAKUSZ (1932) we may say, that on the basis 
of our materiál a ventral saddle can be added to outer course of the suture. 

Compar i ng r e m a r k s : I n t h e description of his specimen, Gy. Rakusz 
did not pay attention to the triangular coiling of the whorls, though it is 
distinctly visible in Fig. 17 and 20, PI. 6. In 1958, B. �������0�
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in the core of the ventral side of the whorl as well as in corresponding cylinders 
— ridges — in the inner surface of the shell. Other different features are smaller 
dimensions of the genus Trigonogastrioceras, absence of longitudinal ridges in 
the shell surface and resulting absence of the network sculpture. 
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Paralegoceras. Our specimen resembles in some features the genus Diaboloceras 
and in other features the genus Paralegoceras and therefore it cannot be ass-
igned to any of them. According to the character of the so far known part of 
the suture, they can be regarded as representatives of a genus that is between 
these two genera. 

The assignation of the species Gastrioceras nopcsai RAKUSZ to the genus 
Paralegoceras by K. E. MILLER and W. M. FURNISH in 1940 and M. GORDON 
in 1964 can be considered as premature. This is suggested by the not quite equal 
course of the outer part of the suture of our specimens and the genus Par­
alegoceras as well as by the absence of inner suture in our specimens, that is very 
important for the characteristics of the genus Paralegoceras. 

Arachnida 
Stethostomata 
Anthracomartidae HAASE, 1890 
Pleomartus PETRUNKEVITCH, 1945 
Type species: Anthracomartus trilobitus SCUDDER, 1884 

Pleomartus sp. indet. 
PI. X, Fig. 5, Text-fig. 5 

Mater iá l : sculptural core, sample No 71 
Shape of the body: The prosoma and opistosoma are preserved in the 

specimen. The length of the entire body is 16 mm. The prosoma is 5 mm long 
and approximately 5 to 6 mm wide. The opistosoma is 11 mm long and prob-
ably 11 mm wide. Both the above mentioned widths are not exact as the left part 
of the entire body and the right part of the opistosoma are partly damaged. In 
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Fig. 5 Pleomartus sp. indet., number of the specimen 71. 
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Margita Vaňová 
Paleontologická charakteristika niektorých druhov 
z Jeruzalemského vrchu pri Dobšinej 
Resumé anglického textu 
V bohatej literatúre o faune vrchnokarbónskych sedimentov popredné miesto zaberá i monografia 
Gy. Rakusza „Die Oberkarbonischen Fossilien von Dobsina (Dobšiná) und Nagyvisnyó" z r. 1932. 
Autor v nej podáva výsledky svojich paleontologicko­stratigrafických štúdií rôznorodej fauny 
pochádzajúcej z viacerých lokalít z okolia Dobšinej. Popri druhoch prvý raz opísaných z klasických 
oblastí karbónu autor uvádzal tiež druhy nové, niektoré pomenované, iné nepomenované, označené 
ako sp. nov. ind.. Väčšina nových druhov pochádzala zo slienitých bridlíc (horizont y) na lokalite 
Jeruzalemský vrch (Jeruzsálemhegy, Jerusalemberg) a piesčitých bridlíc (horizont Q na lokalitách 
Baňa Michaeli a Mačacie diery (Mihálybánya, Macskalyukak, Michaeligrube, Katzenlôcher). 

V r. 1981 získal Geologický ústav D. Štúra od zberateľa Š. Mesaroša zbierku fauny zo slienitých 
bridlíc z Jeruzalemského vrchu, ktorú sme sa snažili doplniť vlastnými zbermi fauny. V materiáli 
Š. Mesaroša sa nachádzajú druhy z Jeruzalemského vrchu a z okolia Dobšinej uvádzané ako i druhy 
neuvádzané. Medzi exemplármi druhov známych z Jeruzalemského vrchu sa našli úlomky suturál­
nych línií a pekný neúplný odtlačok vnútorných závitov druhu Gastrioceras nopcsai RAKUSZ, na 
základe ktorých môžeme Gy. Rakuszove určenie doplniť a spresniť v tom zmysle, že ho vyčleňujeme 

67 



do nového taxónu, ktorý �
�������E�6�,�'�/�' �#�-�1 �����
���������	�
���
���	�� �)�'�0�� �0�� �4 �5�:�2�+�%�-�D�/ �&�3�6�*�1�/ �����
���������	�
���
��
���	�� �����������	�� �������������"���� ���'�&�;�+ �(�1�3�/�#�/�+ �; �1�-�1�.�+�# ���1�$�B�+�0�'�, �&�1�5�'�3�#�; �0�'�6�7�<�&�;�#�0�D�/�+ �4�# �0�#�B�.�1 �+ �,�#�&�3�1 
�4 �1�&�5�.�#�E�-�1�/�� �-�5�1�3�= �2�1�7�#�C�6�,�'�/�' �;�# �0�1�7�D �&�3�6�* �# �6�7�<�&�;�#�/�' �*�1 �#�-�1 �����������������
���	�� ���	���������� �4�2�� �0�� �# �,�'�&�0�1 
�,�#�&�3�1�� �-�5�1�3�= �6�7�<�&�;�#�/�' �#�-�1 �0�1�7�D �&�3�6�* �2�1�& �0�<�;�7�1�/ ���������������	���������
�����
�������	���
���
�
������ �4�2�� �0���� �F�#�.�B�+�' �B�5�:�3�+ 
�'�9�'�/�2�.�<�3�' �4�/�' ���
������ �������������������	 �
������������������ �������
���
�� ������������ ���������
���� ���������I�� ���3�'�5�1 �+�%�* �2�3�'�&�$�'�C�0�' 
�1�2�+�4�6�,�'�/�' �+�$�# �#�-�1 �������
�
���������
�����	 �4�2�� �+�0�&�'�5�� ���� �������
�
���������
�����	 �4�2�� �+�0�&�'�5�� �	�� �������������������	 �4�2�� �+�0�&�'�5�� �# �����
����
���	�������� �4�2�� �+�0�&�'�5�� �"�1 �4�5�3�#�5�+�)�3�#�(�+�%�-�=�*�1 �*�G�#�&�+�4�-�# �0�#�B�' �&�3�6�*�: �0�'�7�:�7�3�#�%�#�,�> �&�1�5�'�3�#�,�B�+�' �;�#�3�+�#�&�'�0�+�' �/�#�-��
�3�1�(�#�6�0�+�4�5�+�%�-�D�%�* �4�2�1�.�1�E�'�0�4�5�+�'�7 �; �1�-�1�.�+�# ���1�$�B�+�0�'�, �&�1 �7�'�4�5�(�<�.�6 ���� ���� 

� � �9 �2 � . �# �0 �# �5 �+ �1 �0 �4 �5�1 �2� . �# �5� ' �4 � �������@�!�� 

���.�#�5�' � ������ 

�� �������
�
���������
�����	 �4�2�� �+�0�&�'�5�� ���� �0�6�/�$�'�3 �1�( �5�*�' �4�2�'�%�+�/�'�0 ������ �9 �	�������� 
�	 �������
�
���������
�����	 �4�2�� �+�0�&�'�5�� �	�� �0�6�/�$�'�3 �1�( �5�*�' �4�2�'�%�+�/�'�0 �	���� �9 �	���	�� 
�
�@�� �������������������	 �4�2�� �+�0�&�'�5���� �0�6�/�$�'�3 �1�G�5�*�' �4�2�'�%�+�/�'�0 ���	�� �
�� �9 �������������&�'�5�#�+�. �1�( �5�*�' �*�+�0�)�' �.�+�0�'�� �9 �������� 
���@�
 �����������������
���	�� ���	���������� ������ �0���� �0�6�/�$�'�3 �1�( �5�*�' �4�2�'�%�+�/�'�0 ���
�� �*�1�.�1�5�:�2�'�� �����&�'�5�#�+�. �1�( �5�*�' �(�+�3�4�5 �8�*�1�3�.�� 
�9 �������� �
���&�'�5�#�+�. �1�( �5�*�' �4�'�%�1�0�& �8�*�1�3�.�� �9 �������� 

���@�
 �2�*�1�5�1 �$�: ���� ���'�0�&�'�-�1�7�< 
���@�
 �2�*�1�5�1 �$�: ���� �����H�1�7�< 

���.�#�5�' ���! 

���@�	 �����������������
���	�� ���	���������� �4�2�� �0���� �*�1�.�1�5�:�2�'�� �����0�6�/�$�'�3 �1�( �5�*�' �4�#�/�2�.�' ���
�� �0�#�5�6�3�#�. �4�+�;�'�� �	���0�6�/�$�'�3 
�1�G�5�*�' �4�#�/�2�.�' ���
�#�� �0�#�5�6�3�#�. �4�+�;�'�� �$�1�5�* �4�#�/�2�.�'�4 �#�3�' �2�#�3�5�+�#�. �/�1�6�.�&�4 �#�0�& �2�3�+�0�5�4 �1�( �5�*�' �4�#�/�= �4�2�'�%�+�/�'�0�� 

���*�1�5�1 �$�: ���� ���'�0�&�'�-�1�7�< 

���.�#�5�' �! 

���@�	 ���������������	���������
�� ���
�������	���
���
�
������ �4�2�� �0���� �0�6�/�$�'�3 �1�( �5�*�' �4�2�'�%�+�/�'�0 ������ �*�1�.�1�5�:�2�'�� �����9 �����	�� 
�	���&�'�5�#�+�.�� �9 �
������ 
�
�@�� �����
���������	�
���
���	�� �����������	�� �������������"���� �
���0�6�/�$�'�3 �1�( �5�*�' �4�2�'�%�+�/�'�0 �
�	�� �(�3�#�)�/�'�0�5 �1�( �5�*�' �8�*�1�3�.�� 
�9 �	���	�� �����0�6�/�$�'�3 �1�( �5�*�' �4�2�'�%�+�/�'�0 �
���� �(�3�#�)�/�'�0�5 �1�( �5�*�' �8�*�1�3�.�� �9 �������� 
�� �@ �����
�����	�������� �4�2�� �+�0�&�'�5���� �0�6�/�$�'�3 �1�( �5�*�' �4�2�'�%�+�/�'�0 ������ �9 �
������ 

�
���� �2�*�1�5�1 �$�: ���� ���'�0�&�'�-�1�7�< 
�����	���� �2�*�1�5�1 �$�: ���� � �#�H�1�7�< 

���.�#�5�' �!�� 

���@�� �����
���������	�
���
���	�� �����������	�� �������������"���� �����0�6�/�$�'�3 �1�( �5�*�' �4�2�'�%�+�/�'�0 �
���� �*�1�.�1�5�:�2�'�� �9 �	���
�� �	���0�6�/��
�$�'�3 �1�( �5�*�' �4�2�'�%�+�/�'�0 �
���� �*�1�.�1�5�:�2�' �&�'�5�#�+�.�� �9 �������� �
���0�6�/�$�'�3 �1�( �5�*�' �4�2�'�%�+�/�'�0 �������� �2�#�3�#�5�:�2�'�� �4�6�5�6�3�'�� 
�9 �	���
�� �����0�6�/�$�'�3 �1�( �5�*�' �4�2�'�%�+�/�'�0 �������� �2�#�3�#�5�:�2�'�� �4�6�5�6�3�'�� �9 �������� �����0�6�/�$�'�3 �1�( �5�*�' �4�2�'�%�+�/�'�0 �����
�� 
�2�#�3�#�5�:�2�'�� �2�3�1�(�+�.�' �1�( �5�*�' �8�*�1�3�.�� �9 �������� 

���� �	 �2�*�1�5�1 �$�: ���� ���'�0�&�'�-�1�7�< 
�
�@�� �2�*�1�5�1 �$�: ���� � �#�H�1�7�< 

�
�� 



Západné Karpaty, sér. paleontológia, 12, P. 69—80, Geol. Úst. D. Štúra, Bratislava, 1987 

Viliam Sitár — Eva Planderová — Emília �D�.�*�5�2�& 

���2�3�:�0�*�)�,�* �3�2 �+�3�6�6�.�0 �+�0�?�5�& �3�+ �7�-�* ���&�2�)�0�3�9�= �A ���3�9�=�/�; 
�0�.�,�2�.�7�* �'�&�6�.�2 �3�'�7�&�.�2�*�) �+�5�3�1 �7�-�* �$�7�������� �)�5�.�0�0�-�3�0�* 
���
 �+�3�7�3�,�5�� �7�&�'�� ���%�����A�%�%���$���� �6�0�3�9�*�2�6�/�> �5�*�6�8�1�> 

� � � ' �6 �7 �5 �&� ( �7 �� ���2 �7�-�* �6�8�'�1�.�7�7�*�) �4�&�4�*�5 �7�-�* �.�2�)�.�9�.�)�8�&�0 �&�8�7�-�3�5�6 �4�8�'�0�.�6�- �5�*�6�8�0�7�6 �3�+ �7�-�* �$�7�������� �)�5�.�0�0�-�3�0�* 
�5�*�6�*�&�5�(�-�� �&�6 �+�&�5 �&�6 �+�3�6�6�.�0 �+�0�?�5�& �5�*�1�&�.�2�6 �.���*�� �1�&�(�5�3�+�0�3�5�&�� �4�3�0�.�*�2 �,�5�&�.�2�6 �&�2�) �6�4�3�5�*�6 �&�2�) �)�.�&�7�3�1�6 
�����������
�	������������ �&�5�* �(�3�2�(�*�5�2�*�)�� �#�-�* �5�*�6�8�0�7�6 �&�5�* �9�*�5�; �.�2�7�*�5�*�6�7�.�2�, �&�2�) �(�3�2�7�5�.�'�8�7�*�) �7�3 �7�-�* �6�3�0�8�7�.�3�2 �3�+ 
�4�&�0�*�3�*�(�3�0�3�,�.�(�&�0 �&�2�) �'�.�3�6�7�5�&�7�.�,�5�&�4�-�.�( �5�*�6�8�0�7�6�� 

���3�6�6�.�0 �+�0�?�5�& �+�.�2�)�.�2�,�6 �.�2 �7�-�* ���&�2�)�0�3�9�= �A ���3�9�=�/�; �'�&�6�.�2 �&�5�* �9�*�5�; �.�2�7�*�5�*�6�7�.�2�,�� ���7 �.�6 
�4�5�3�9�*�) �'�; �7�-�* �4�8�'�0�.�6�-�*�) �:�3�5�/�6 �3�+ ���� ���<�������� ���������	�� ������������ ���� � �������#���$�B �������������� 
���� � �����������!���$�B �������
�
���� ���� � �����������!���$�B�A� �� �"����� �����$�B �������������� ���� �#�����B�D 
�������
���� ������������ �$�� �"���#�B�! ���������
�� �&�2�) �'�; �5�.�(�- �+�.�2�)�.�2�,�6 �.�2 �7�-�* �0�&�6�7 �;�*�&�5�6 �.�2 �7�-�* �0�.�,�2�.�7�* 
�3�4�*�2�(�&�6�7 �4�.�7 ���*�-�3�7�& �4�3�) �������J�2�.�/�3�1�� �)�8�1�4�6 �.�2 �7�-�* �9�.�(�.�2�.�7�< �3�+ ���3�9�>�/�< �3�5 �.�2 
�)�5�.�0�0�-�3�0�*�6�� 

�"�-�* �6�8�'�1�.�7�7�*�) �4�&�4�*�5 �)�*�&�0�6 �(�3�1�4�0�*�;�0�< �:�.�7�- �+�3�6�6�.�0 �5�*�1�&�.�2�6 �+�5�3�1 �7�-�* �$�7�������� 
�)�5�.�0�0�-�3�0�*�� �:�-�.�(�- �:�&�6 �4�*�5�+�3�5�1�*�) �'�< ���C���E �����*�3�0�3�,�.�(�&�0 ���2�F�7�.�7�@�7�* �3�+ ���� �E�7�@�5�� 
�*�1�4�0�3�<�*�*�6 �:�.�7�-�.�2 �7�-�* �6�7�&�7�*�2 �5�*�6�*�&�5�(�- �7�&�6�/ �!�����	���������������� �B ���<�)�5�3�,�*�3�0�3�,�.�(�&�0 
�5�*�6�*�&�5�(�- �3�+ �(�-�3�6�*�2 �&�5�*�&�6 �3�+ �7�-�* �!�0�3�9�>�/ �!�3�(�.�&�0�.�6�7 � �*�4�8�'�0�.�(�� �6�7�&�,�* ���� �B ���<�)�5�3��
�,�*�3�0�3�,�.�(�&�0 �5�*�6�*�&�5�(�- �3�+ �7�-�* �$�7�>�J�2�.�/ ���7�6�� ���5�*�6�4�3�2�6�.�'�0�* �1�&�2�&�,�*�5 ���5�� �$�� �����$���������� 

�"�-�* �$�7�������� �)�5�.�0�0�-�3�0�* �:�&�6 �6�.�7�8�&�7�*�) �!�� �3�+ �7�-�* �9�.�0�0�&�,�* ���&�1�*�2�*�( �4�3�) �$�7�>�J�2�.�/�3�1 
�+�3�5 �7�-�* �4�8�5�4�3�6�* �3�+ �-�<�)�5�3�,�*�3�0�3�,�.�(�&�0 �5�*�6�*�&�5�(�- �7�3 �& �)�*�4�7�- �3�+ �
�������� �1�� � �3�(�/�6 �+�5�3�1 
�)�*�4�7�-�6 ���
�� �7�3 �	���
 �1 �&�5�* �.�2�7�*�5�*�6�7�.�2�, �+�5�3�1 �7�-�* �4�&�0�*�3�2�7�3�0�3�,�.�(�&�0 �4�3�.�2�7 �3�+ �9�.�*�:�� �"�-�*�< 
�&�5�* �9�&�5�.�3�8�6 �*�4�.�(�0�&�6�7�.�( �6�&�2�)�6�7�3�2�*�6�� �6�.�0�7�6�7�3�2�*�6�� �(�0�&�<�6�7�3�2�*�6 �&�2�) �+�.�2�*���,�5�&�.�2�*�) �6�&�2�)��
�6�7�3�2�*�6�� 

���&�(�5�3�+�0�3�5�& ���.�1�4�5�*�6�6�.�3�2�6 �3�+ �0�*�&�9�*�6�� �(�3�1�*�6 �+�5�3�1 �)�*�4�7�-�6 ���
�� �7�3 �	���
 �1�� ���5�3�1 
�7�-�* �4�*�7�5�3�,�5�&�4�-�.�( �4�3�.�2�7 �3�+ �9�.�*�: ���&�(�(�3�5�)�.�2�, �7�3 �$�� ���������I���G�� �+�3�0�0�3�:�.�2�, �5�3�(�/ �7�<�4�*�6 
�&�5�* �4�5�*�6�*�2�7�� 
���
���B���
�
 �1 �(�3�&�5�6�*���,�5�&�.�2�*�)�� �*�4�.�(�0�&�6�7�.�( �6�&�2�)�6�7�3�2�*�6 �:�.�7�- �6�(�&�7�7�*�5�*�) �5�3�8�2�)�*�) �&�2��

�)�*�6�.�7�* �+�5�&�,�1�*�2�7�6 

� �����5�� �$�� �!�.�7�>�5�� ���!�(���� � �����5�� ���� �I�.�*�5�2�&�� ���!�(���� ���5�.�5�3�)�3�9�*�)�� �+�&�/�8�0�7�& �#���� �/�&�7�� �,�*�3�0�?�,�.�* �& �4�&�0�*�3�2��
�7�3�0�?�,�.�*�� �4�&�9�.�0�?�2 ���	�� �����	 ���� ���5�&�7�.�6�0�&�9�&�� 
� �����5�� ���� ���0�&�2�)�*�5�3�9�>�� ���!�(���� ���*�3�0�3�,�.�(�/�H �@�6�7�&�9 ���.�3�2�H�=�& �E�7�@�5�&�� ���0�<�2�6�/�> �)�3�0�.�2�& ���� ������ ���� ���5�&�7�.��
�6�0�&�9�&�� 

�
�� 



149—162 m layer of epiclastic siltstones with irregular sandstone and bitumi-
nous sediment intercalations 

188—201 m coarse-grained, epiclastic sandstones 
231—240 m claystones with lignite 
288—296 m monotonous epiclastic siltstone serieš 

Remains of carbonized leaf blades were preserved in numerous impressions 
and therefore we were able to prepare specimens with cuticle, which resulted in 
a more accurate systematic assignation. Following impressions are present in 
the drillcores: 
135—136 m Tilia vindobonensis Stur, 

Myrica lignitum (UNG.) SAP., 
Salix sp., 
Quercus rhyolitica ANDREÁNSZKY. 

149—150 m Myrica lignitum (UNG.) SAP., 
150—151 m Laurophyllum sp., 
157—158 m Fraxinus sp., 

Carya serraefolia (GOEPP.) KRÄUSEL, 
158—159 m Taxodium dubium (STNBG.) HEER, 

Glyptostrobus europaeus (BRONGN.) UNG. 
161—162 m Castanea atavia UNG., 

Laurophyllum sp., 
Myrica lignitum (UNG.) SAP., 
Acer tricuspidatum BRONN., 
Acer integerrimum (Viv.) MASS. 

188—189 m Myrica lignitum (UNG.) SAP., 
200—201 m Glyptostrobus europaeus (BRONGN.) UNG. — cone, 

Phragmites oeningensis AL. BR., 
Juglans acuminata AL. BR. 

231—232 m Myrica lignitum (UNG.) SAP., 
Daphnogene polymorpha (AL. BR.) ETT., 
Diospyros brachysepala HEER, 
Acer sp. — fruit. 

232—233 m Laurophyllum sp. 
233—234 m Acer sp. — fruit 
234—235 m Myrica lignitum (UNG.) SAP. 
237—238 m Myrica sp., 

Vlmus pyramidalis GOEOPP., 
Viscophyllum sp. 

239—240 m Sapindus falcifolius AL. BR., 
Vlmus pyramidalis GOEPP. 

288—289 m Glyptostrobus europaeus (BRONGN.) UNG., 
Pinus rigios (UNG.) ETT., 
Pinus sp., 
Sphagnum sp., 
Salix tenera AL. BR., 
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Carya serraefolia (GOEPP.) KRÄUSEL., 
Quercus pseudocastanea GOEPP., 
Castanea sp., 
Myrica lignitum (UNG.) SAP., 
Acer sp. — fruits, 
fish remains. 

289—290 m Lycopodium sp., 
Laurophyllum markvaticense �������.������ 
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292—293 m Pinus sp. — fruit, 
Typha latissima AL. BR., 
Myrica lignitum (UNG.) SAP., 
Diospyros brachysepala HEER, 
Daphnogene polymorpha (AL. BR.) ETT., 
Zelkova zelkovaefolia (UNG.) BUŽEK et KOTL., 
Podogonium knorrii (AL. BR.) HEER, 
Acer tricuspidatum BRONN, 
Acer sp. fruits, 
Prunus sp. 

293—294 m Myrica lignitum (UNG.) SAP. 
294—295 m Juglans acuminata AL. BR., 

Castanea kubinyi KOV., 
Diospyros brachysepala HEER, 
Melánia cf. aquitanica NOULET — gastropods. 

295—296 m Pterocarya denticulata (O. WEB.) HEER, 
Laurophyllum sp. 

The fossil flóra is rather rich. Lower plants — diatoms are present, too. 
Higher plants are rarely represented by spore plants — Sphagnum. Of class 
Pinopsida, they are Glyptostrobus europaeus, Taxodium dubium, representatives 
of the genus Pinus, needles and seeds. Of angiosperms, Myrica lignitum, Lauro­
phyllum, Acer tricuspidatum with three basal veins, Acer integerimum with five 
to seven basal veins are plentiful. Leaf impressions of Magnólia, Daphnogene 
polymorpha, Podogonium knorrii, Salix, Diospyros brachysepala, Acacia par-
schlugiana, Sapindus falcifolius, Juglans acuminata, Carya serraefolia, Castanea 
atavia, C. kubinyi, Castanopsis bavarica, Quercus pseudocastanea, Vlmus pyra­
midalis, Zelkova zelkovaefolia are present, too. The Monocotyledonae Phrag-
mites oeningensis and Typha latissima also occur. The presence of other forms, 
spore plants as well as seed plants, is supplemented by palynological results. 

Samples for palynological research were taken from depths 150.7 to 300 m, 
20 samples were processed in the laboratory, of which 10 contained rich sporo-
morph assemblages. The richest assemblages come from depths 202 to 209, 230 
and 283 to 295 m. In all these depths are clayey sediments with coal intercala-
tions. The samples processed in the laboratory come from the following depths: 

179.1—179.2 m negat. 245.2—245.3 m negat. 
181.1—182.2 m negat. 283.2—283.3 m posit. 
185.2—185.5 m negat. 290.8—290.9 m negat. 
204.3—204.4 m posit. 294.3—294.4 m negat. 
205.7—205.8 m posit. 295.3—295.4 m posit. 
209.7—209.8 m posit. 296.4—296.5 m negat. 
211.0—211.1 m posit. 297.8—297.9 m negat. 
230.6—230.7 m posit. 298.9—299.0 m negat. 
232.8—232.9 m posit. 299.6—299.7 m negat. 
238.1—238.2 m posit. 300.2—300.3 m negat. 
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According to the presence of individual species and the depth of sediments we 
can form two different groups. Microfloristic assemblage in a depth of 204.2 to 
238.1 m makes up the first group and the second one comes from a depth of 
283.2 to 295.4 m. All the samples from these depths are rich, as far as number 
of species and their quantity are concerned, and contain sporeplants as well as 
seed plants (both coniferous and angiosperms). 

Following sporomorphs were present in samples from depths of 204.2 to 
238.1: Spore plants are represented mainly by algae of the family Botryococ-
caceae, species Botryococcus braunii that is known for its production of bitumi-
nous mass. Pteridophyta spores of the species Laevigatosporites neddeni, Leio-
triletes structuris, Foveolotisporites pessinesis, Stereisporites microgranulus crassi-
exinus, Trilites multivalatus, Trilites paucivallatus, Gleicheniidites elegans are 
present, too. According to the botanic systém, most of the above-mentioned 
species belong to the families Schizeaceae and Gleicheniaceae, that require a 
tropical climate and in our territory occur only up to the Lower Sarmatian. 

Coniferous were represented by: rare Pinus type silvestris and abundant Pinus 
type Haploxylon. The genus Picea was rare. Species of the family Taxodiaceae 
are rather rare, but constantly present. On the basis of polien grains of conife­
rous plants in the examined assemblages we may say that they are very abun­
dant, but nearly all belong to the genus Pinus. The portion of the family 
Taxodiaceae is rather low, but it confirms the presence of a developed Taxodium 
vegetation, that gave rise to coal. 

Angiosperms are most valuable, as far as the number of species and their 
quantity are concerned. Most abundant of all species were polien grains of the 
family Myricaceae, mainly Myricipites rurensis, more rarely Myricipites bituitus 
that occasionally occurs up to the Middle Miocene. Polien grains of the family 
Cyrillaceae, typical of subtropical, swampy environment, were plentiful. We 
suppose šuch an environment in our territory in the periód of the Lower to 
Middle Miocene. Species of the family Cyrillaceae occasionally occur in the 
periód of the Badenian to Sarmatian. Other discovered polien grains came from 
the genera Vlmus, Carya, very frequently from Engelhardia, species Tricol-
poropellenites cingulum pusillus {Castanea), Tricolporopollenites cingulum ovifor-
mis {Castanea), Momipites punctatus, Magnolipollis neogenicus, representatives 
Leguminosae, Nyssaceae, Cistaceae, Quercus type petrea, Pterocarya sp., Jug­
lans sp., Acer sp., Alnus sp. 

Samples from depths of 283.2 to 295.4 m were rich in sporomorphs and were 
very well preserved, which proves their autochtonous origin and a short trans­
port to the sedimentary basin. The composition of sporomorphs is following: 
spores of sfore plants are less abundant than in the overlying sediments. Green 
algae of the species Botryococcus braunii are present also here. Polien of Coni-
feropsida is rare. Of angiosperms, polien grains of the genus Engelhardia, 
families Oleaceae, Myricaceae, Momipites punctatus, species Castanea, Carya, 
Vlmus, Zelkova, Alnus, Quercus and Betula prevail. Arctotertiary elements are 
less frequent in comparison with the prevailing subtropical assemblage Myrica 
— Engelhardia — Oleaceae. 
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Diatoms (Diatomaceae), represented by centric as well as penat forms, were 
found in specimens from depths of 179 to 292 m. The following taxons háve 
been identified: 

Melosira arenaria MOORE, 
Melosira distans (EHR.) KÚTZ. var. distans, 
Melosira distans var. scala (EHR.) RALTS var. granulata, 
Melosira italica (EHR.) KÚTZ. var italica, 
Melosira kochii Pánt., 
Melosira scabrosa OESTRUP, 
Melosira undulata (EHR.) KÚTZ. var. undulata, 
Stephanodiscus sp., 
Coscinodiscus sp., 
Actinoptichus sp., 
Actinocyclus ehrenbergii var. tenellus (BRÉB.) HUST., 
Tetracyclus lacustris R.ALFS var. lacustris, 
Opephora martyi HÉRIB. var. martyi, 
Fragilaria construens (EHR.) GRUN. var. construens, 
Fragilaria construens var. venter (EHR.) GRUN., 
Fragilaria leptostauron (EHR.) HUST. var. leptostauron, 
Fragilaria leptostauron var. fossilis (PÁNT.) HUST., 
Fragilaria pinnata EHR. var. pinnata, 
Fragilaria transyhanica PÁNT., 
Eunotia gracilis (EHR.) RABH., 
Cocconeis placentula EHR., 
Cocconeis placentula var. euglypta (EHR.) CLEVE, 
Stauroneis phoenicenteron (NlTZSCH) EHR., 
Navicula amphibola CLEVE, 
Navicula gastrum (EHR.) KÚTZ. var. gastrum, 
Navicula haueri GRUN., 
Navicula oblonga KÚTZ., 
Pinnularia viridis (NlTZSCH) EHR., 
Cymbella aspera (EHR.) CLEVE, 
Cymbella cymbiformis (AG., KÚTZ.) var. leptoceros, 
Cymbella leptoceros (EHR.) KÚTZ. var. leptoceros, 
Cymbella turgida (GREGORY) CLEVE, 
Gomphonema lingulatum HUST., 
Epithemia cistula var. lunaris GRUN., 
Rhopalodia gibba var.jastrabensis (EHR.) �#�������� 
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increased salinity of the water e.g. Epithemia cistula var. lunaris, Rhopalodia 
gibba var. jastrabensis. Mesohalob i.e. brackish forms are very rare and are 
represented by the species Actinocyclus ehrenbergii var. tenellus and Gom-
phonema lingulatum. The halophilous and mesohalophilous species are quan-
titatively múch less numerous and therefore the sedimentary environment can-
not be classified as brackish. 

Planktonic forms are represented by the species Melosira granulata, Melosira 
arenaria, Melosira italica, Melosira undulata, Actinocyclus ehrenbergii var. 
tenellus and by the genus Stephanodiscus. Benthonic and epiphyte genera Cym­
bella, Fragilaria, Cocconeis, Navicula, Epithemia and Rhopalodia make up a 
prevailing group. 

Among diatoms, littoral species predominate. They are Melosira distans, 
Fragilaria construens, Fragilaria pinnata, Navicula gastrum, Navicula oblonga, 
Navicula radiosa, Cymbella aspera and Cymbella cymbiformis. 

The above-mentioned facts make it possible to infer the character of the 
sedimentary basin. From the analysis it results that diatom sediments were 
deposited in fresh-water, not very deep lakes near the shore. The climate during 
sedimentation was warm, which is proved by the presence of the species Gom-
phomena lingulatum. 

Psychrophilous elements are very infrequent (Tetracycius lacustris). 
On the basis of macroremains and sporomorphs we may state that in both 

depths, up to 230 m and from 283 to 300 m, the assemblages are the samé. The 
difference is only in the percentage of arctotertiary and thermophile elements. 
In depths up to 230 m, there are more arctotertiary elements and their number 
decreases downwards. It means that climatic conditions influenced the com-
position of flóra — subtropical elements become less numerous upwards. 

As regards the sedimentary environment, we háve evidence that it was 
fresh-water. It is suggested by occurrences of the algae Botryococcus, which, 
according to B. BLACKBURN (1977), is a significant indicator of lacustrine 
sedimentation with coal. Moreover, when their percentage is high, this genus 
can be regarded as an indicator of oil deposits. This green alga lives in a 
fresh-water environment and only exceptionally was found in a brackish one. 
Therefore we suppose that the sedimentation in depths up to 290 m took �������'�� 
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trees occurred, that could grow on plains as well as on the slopes of volcanic 
mountains. Angiosperms were represented by the genera Quercus, Castanea, 
Olea, Ulmus, Zelkova, Carpinus, Myrica, Acer, Juglans, Carya, Pterocarya, 
Diospyros, on dry slopes bush forms of Engelhardia, next Laurus, Daphnogene, 
Myrica and Magnólia. According to the discovered plánt assemblage the paleo-
climate was tropical, warm. 

The findings of the above-mentioned macro- and microflora can be compared 
with flóra of the sediments over- and underlying coal beds in the vicinity of the 
town Nováky. Occurrences of lignite and the species Botryococcus brauni prove 
that in the area �������7�&�"�# �5 �&�'�)�+�! �+�!���)�� �.���)�� � �'�'�� ���'�&���"�+�"�'�&�* ���'�) �+�!�� �'�)�"� �"�& �'�� 
���'���$ ���&�� �'�+�!���) ���"�+�,�%�"�&�'�,�* ���$���%���&�+�*�� ���,�+ �"�& �� �$���*�*���) ���/�+���&�+ �+�!���& �"�& �+�!�� �&���"� �!���'�,�)��
�!�'�'�� �'�� ���'�-�1�#�0�� 

�
�* �)��� ���)���* ���"�'�*�+�)���+�"� �)���(�!�0�� �+�!�� ���'�,�&�� ���$�3�)�� �"�* �"�&�+���)���*�+�"�&� �� �+�'�'�� �������)�'���$�'�)�� 
�)���%���"�&�* �������,�&�����&�+ �$�����-���*�� �"�&���"�����+�� �-���)�0 �.���)�% ���&�� �!�,�%�"�� ���'�&���"�+�"�'�&�*�� ���!���)�� ���)�� 
�)���(�)���*���&�+���+�"�-���* �'�� �+�!�� � ���&���)�� �
���"���������$�����"���� �
�������������������� ���$���������� ���������%�������� 
�����������!������ ���* �.���$�$ ���* ������������ �������������� �	��� �!��������� ��� �� �������������"� �� ���$�������� � �)�'�.�* �%���"�&�$�0 
�"�& �+�)�'�(�"�����$ ���&�� �*�,���+�)�'�(�"�����$ �)��� �"�'�&�*�� ���!�� � ���&�,�* �	��� �!��������� ���  �����$�'�&� �* ���%�'�&�  ���-���)��
� �)�����& �.�'�'���0���(�$���&�+�* ���&�� �"�* �%�'�)�� �+�!���)�%�'�(�!�"�$�� �+�!���& �	��� �!���������� �
�* �)��� ���)���* �+�!�� 
� ���&���)�� ������������ ���&�� �����������������"�� ���&�� �����%�"�$�0 �
���"�������������� �+�!�� �*�"�+�,���+�"�'�& �"�* �*�"�%�"�$���)�� 

���!�� �*�,���+�)�'�(�"�����$ ���$�"�%���+�� �"�* �(�)�'�-���� ���0 �+�!�� �(�)���*���&���� �'�� �(�'�$�"���& � �)���"�&�* �'�� �+�!�� � ���&�,�* 
������������������������ �����%�"�$�0 �	�$������������������ ���&�� �&�,�%���)�'�,�* ���!���������������$�!�� �*�(�'�)���*�� �
�"���+�'�%�* ���)�� 
�)���(�)���*���&�+���� ���0 �&�,�%���)�'�,�* �+�!���)�%�'�(�!�"�$�� �*�(�����"���*�� �+�'�'�� 

���!���& ���'�%�(���)�"�&�  �+�!�� ���$�3�)�� �*�+�,���"���� ���0 �,�* �.�"�+�! �+�!���+ �'�� �'�+�!���) ���$�'�-�1�# �$�'�����$�"�+�"���*�� 
�.�� �*�+���+�� �� ���"�������)���&���� �"�& �"�+�* ���'�%�(�'�*�"�+�"�'�&�� ���& �+�0�(�"�����$ �����)�%���+�"���& �$�'�����$�"�+�"���* �������*�+�)�������� 
���!�)�1�7�� ���'�7�"���) ���+������ �+�!���)�� ���)�� �%�'�)�� ���)���+�'�+���)�+�"���)�0 ���$���%���&�+�*�� ����� �� �"�& �+�!�� ���)�"�$�$�!�'�$�� 
�.�� ���"�� �&�'�+ �)�����'�)�� �"�%�(�)���*�*�"�'�&�* �'�� �+�!�� � ���&���)�� �����!�"������ �	�����������"� �� �������"� �� �������"� �� �+�!���+ 
�(�)���-���"�$ �"�& �+�!�� �����'�-�����%���&�+�"�'�&���� �$�'�����$�"�+�"���*�� ���!���0 �.���)�� ���'�,�&�� �'�&�$�0 �"�& �+�!�� ���'�)�% �'�� 
�(�'�$�"���& � �)���"�&�*�� �����%�"�$�0 �	�$�������������������� � ���&�,�* �
�$���������"�� �(�)�'�-�� ���������&�"���& ��� ���� �
�* 
�)��� ���)���* �'�-���)���$�$ ���'�%�(�'�*�"�+�"�'�& �'�� �+�!�� ���$�3�)���� �.�� �%���0 ���$�*�' ���'�&�*�"�����) �+�!�� �*�+�,���"���� 
�*�����"�%���&�+�* ���* ���(�(���) ���������&�"���& �'�) �+�)���&�*�"�+�'�)�0 ���������&�"���& �+�' �����)�%���+�"���&�� 

���0 ���'�%�(���)�"�*�'�& �'�� �%�����)�'���$�'�)�� �)���%���"�&�* �.�"�+�! �(�'�$�"���& � �)���"�& �'�����,�)�)���&�����*�� �*�'�%�� �'�� 
�+�!�� �(�'�$�"���& � �)���"�&�* �����& ���� ���*�*�"� �&���+���� �+�' �+�!�� �&���+�,�)���$ �*�0�*�+�2�%�� ���� �*�,�(�(�'�*�� �+�!���+ �+�!�� 
�*�(�����"���* ���$�������������!���  ���"������� ���  ���'�)�)���*�(�'�&���* �(�)�'�������$�0 �.�"�+�! �+�!�� �*�(�����"���* ���$�������� ��������
�����!�"���� �����������������������������������!���  ���������"���"�� �*�,���*�(�� ���#������������� �� �.�!�"���! �"�* �#�&�'�.�& �+�' �����$�'�&�  
�+�' �+�!�� �*�(�����"���* �	��� �!���������� �����& ���� ���*�*�"� �&���� �%�'�)�� ���/�����+�$�0 �+�' �+�!�� �*�(�����"���* �	��� �!�������� 
���!���#���� ���+���� �������)�'���$�'�)�� ���&�� �*�(�'�)�'�%�'�)�(�!�* ���'�,�&�� �"�& �+�!�� �*���%�2 ���&�-�"�)�'�&�%���&�+ ���)�� 
�-���)�0 �-���$�,�����$�� ���'�) ���& ���/�����+ ���*�*�"� �&���+�"�'�& �'�� �*�(�����"���* �������'�)���"�&�  �+�' ���'�+���&�"�� �&���%���*�� 
�.�!�"���! �"�* �-���)�0 �"�%�(�'�)�+���&�+ ���'�) �+�!�� ���-���$�,���+�"�'�& �'�� �+�!�� �����'�*�0�*�+���%�� ���!�� �(���$�0�&�'�$�'� �"�����$ 
�)���*�,�$�+�* �*�,�(�(�$���%���&�+ �+�!�� ���'�%�(�'�*�"�+�"�'�& �'�� �-��� ���+���+�"�'�&�� �.�!�"���! � �"�-���* �,�* � �'�'�� �"�&���'�)�%����
�+�"�'�&�* �'�& �&�,�%���)�'�,�* �(���$���'� ���'� �)���(�!�"�� ���&�� ���"�'�*�+�)���+�"� �)���(�!�"�� �(�)�'���$���%�*�� 

���'�&���$�,�*�"�'�& 

���& �+�!�� �����*�"�* �'�� �%�����)�'���$�'�)���� �*�(�'�)�'�%�'�)�(�!�* ���&�� ���"���+�'�%�* ���
�����!���������������� ���"�*��
���'�-���)���� �"�& �+�!�� �*�����"�%���&�+�* �"�& �+�!�� ���+���
���� ���)�"�$�$�!�'�$���� �.�� �%���0 �*�+���+�� �+�!���+ �+�!���0 

�	�� 



deposited in the Upper Badenian or in the boundary Badenian — Sarmatian. 
The environment was probably fresh-water, which is proved by the fresh-

water alga Botryococcus braunii and by most of Diatomaceae representatives. 
Shells of the molluscs Melánia cf. aquitanica and some Diatomaceae {Actinocyc­
lus ehrenbergii var. tenellus and Gomponema lingulatum as well as Epithemia 
cistus var. lunaris, Rhopalodia gibba var. jastrabensis, that require increased 
salinity), suggest that the environment was slightly brackish. 

The paleoclimate was warm, subtropical, more humid in the periód of the 
sedimentation of clays with coal (204—230 m) and drier during the sedimenta­
tion of the underlying beds (283—295 m), where genera Engelhardia, Lauro-
phyllum and Daphnogene are more frequent. 

The sedimentation commenced probably in a lacustrine environment that 
gradually became swamps with their typical vegetation. 

Comparison of leaf impressions with palynological results made it possible to 
identify some species of polien grains according to the natural systém. It results 
from the study of diatoms, that the diatomite sediments were deposited in 
shallow lakes, mostly in the vicinity of the shore, which is suggested by nume­
rous littoral forms. 

L i t e r a t ú r a 

BLACKBURN, K. B. 1977: Botryococcus and the Algal Coals, Part I. — A Reinvestigation of the Alga 
Botryococcus Braunii Kútz, Palynology Part II, Edit. D. Muin. Dowden, 382—396. 

COSSMANN—PEYROT 1919: Conchologie neogénique de l'Aquitaine T. 69—70, 683. 
KONEČNÝ, V. -LEXA, J. PLANDEROVÁ, E. 1983: Stratigrafické členenie neovulkanitov stredného 

Slovenska. Záp. Karpaty, sér. geol. 9, Geol. Úst. D. Štúra, Bratislava, 1—203. 
NEMEJC, F. 1952: K vzájemnému pomeru fosilnich kvéten handlovské hnédouhelné pánve a 

nékterých uloženin z oblasti rhyolitových vyvrelín jižné od Kremnice na Slovensku. Sbornik 
ÚÚG sv. 18, Praha. 197—207. 

NEMEJC, F. 1959: Zpráva o stratigrafickém hodnoceni fosilnich kvéten handlovské a kremnicko-
štiavnické oblasti. Zprávy o geol. výzk. v r. 1957, Praha, 163—164. 

PACLTOVÁ, B. 1958: Palynologický výzkum terciéru v oblasti Handlová na Slovensku. Čas. pro min. 
a geol. III, Praha, 290-299. 

PLANDEROVÁ, E. 1966: Mikropaleontologické spracovanie terciérnych sedimentov z oblasti vnút-
rokarpatských kotlín Slovenska. Biol. práce. SAV, XII/3, Bratislava, 5—92. 

PLANDEROVÁ, E.—SNOPKOVÁ, P. 1970: Mikropaleontologický výskum terciéru bojnicko-nováckej 
oblasti. Geol. Práce, Správy 52, Geol. Úst. D. Štúra, Bratislava, 301—343. 

ŔEHÁKOVÁ, Z. 1965: Fossile Diatomeander súdbôhmischen Becken — ablagerungen. Rozpr. ÚÚG, 
32, Praha, 1—96. 

SITÁR, V. 1976: Neue Erkenntnisse uber die fossile Flóra aus Tertiärsedimenten der Slowakei. Acta 
geol. et geogr. U. C , Geologica et. geogr., Bratislava, 91—103. 

TAKÁC, M. 1967: Paläobotanische Funde im Handlová — Nováky Braunkohlenbecken. Geol. 
Práce, Správy 41, Geol. Úst. D. Štúra, Bratislava, 93—97. 

TAKÁC, M. 1974: Die Miozänŕlora des oberen Nitra — Gebietes. Ac. rert. nátur. mus. nat. Slov. 
Vol. XIX/2, Bratislava, 25—100. 

77 



Viliam Sitár — Eva Planderová — Emília ���
�������� 

���������������� �� ���������
������ ���
������ �� �	�����������	���N�3�*�/ �-�&�3�)�1�4�:�7�0�4���3�4�:�?�(�0�*�/ �5�&�3�:�< 
�= �:�6�8�9 �#�!�������� 

���*�7�9�2�@ 

�# �5�6�?�(�. �7�C �9�:�*�)�*�3�@ �'�.�4�7�8�6�&�8�.�,�6�&�+�.�(�0�@ �:�L�7�1�*�)�0�<�� �=�&�1�4�K�*�3�@ �3�& �I�8�C�)�.�9 �2�&�0�6�4�+�1�B�6�<�� �2�.�0�6�4�+�1�B�6�< �& �6�4�=�7�.�*�:��
�0�4�:�*�/ �+�1�B�6�<�� 

���6�*�)�2�*�8�4�2 �8�4�-�8�4 �0�4�2�5�1�*�;�3�@�-�4 �I�8�C�)�.�& �'�4�1�. �7�*�)�.�2�*�3�8�< �= �:�6�8�9 �#�!���������� �0�8�4�6�L �'�4�1 �7�.�8�9�4�:�&�3�L �/�:���4�) 
�4�'�(�* ���&�2�*�3�*�( �5�4�) �������M�3�.�0�4�2�� 

���&�0�6�4�+�1�B�6�& �/�* �'�4�-�&�8�? �3�& �)�6�9�-�< �6�4�)�4�: ���)�#�������� ������������ ���������(�� �����&�#�!�"���)�����&���� �	�#���(��� �&�$�� �����#�)���� 
�����(�!�����&���� �����$�%��� ������ �������#�� �
���)�"�%�!�$�%�#�!���&�$ �& �.�3�@�� ���.�0�6�4�+�1�B�6�& �'�4�1�& �:�*�N�2�. �'�4�-�&�8�? �3�& �)�6�9�- ���!�%�#�)�!���!�����&�$ 
���#���&� ������ �0�8�4�6�L �/�* �.�3�)�.�0�?�8�4�6�4�2 �3�&�-�6�4�2�&�)�*�3�.�& �'�.�8�9�2�.�3�B�=�3�*�/ �-�2�4�8�<�� �%�&�7�8�C�5�*�3�@ �'�4�1�. �)�6�9�-�< �M�*�N�� ���!���)�"�!��
���������������� ���"������� �&���� �% �.�-�1�.�M�3�&�8�L�(�- �'�4�1�. �-�4�/�3�@ �)�6�9�-�< �6�4�)�9 �����(�!�����&���� ����� �&�$�� ������������ �% ��� �����!�$�"���#������ 
�'�4�1�. �3�&�/�-�4�/�3�*�/�I�.�* �=�&�7�8�C�5�*�3�@ ���)�#���������������� ���)�#������������������ �������&�$�� �����#�)���� �����$�%��� ���� �& �.�3�@�� 

���4�=�7�.�*�:�0�< �'�4�1�. �=�&�7�8�C�5�*�3�@ �(�*�3�8�6�.�(�0�L�2�. �&�/ �5�*�3�?�8�3�<�2�. �+�4�6�2�&�2�.�� �����6�9�-�< �6�4�)�9 �������!�$���#���� ���%���"����� �!��
�����$���&�$�� �����%��� �!�"�%�������&�$�� �	�#�����������#������ �
���'�����&���� �& �.�3�@���� 

���4�)�N�& �:�L�7�0�<�8�9 �:�<�I�I�.�* �9�:�*�)�*�3�L�(�- �7�5�4�1�4�M�*�3�7�8�.�*�: �5�6�*�)�5�4�0�1�&�)�?�2�* �7�1�&�)�0�4�:�4�)�3�@ �7�*�)�.�2�*�3�8�&�M�3�@ �5�6�4��
�7�8�6�*�)�.�*�� �5�6�. �-�1�'�I�A�(�- �=�B�3�&�(�- �2�.�*�6�3�* �'�6�&�0�.�(�0�@�� � �5�4�1�4�M�*�3�7�8�:�4 �+�1�B�6�< �5�4�9�0�&�=�9�/�* �3�& �:�6�(�-�3�4�'�?�)�*�3�7�0�L �&�K 
�7�5�4�)�3�4�7�&�6�2�&�8�7�0�L �:�*�0 �7�0�C�2�&�3�L�(�- �7�*�)�.�2�*�3�8�4�:�� ���&�1�*�4�0�1�A�2�& �'�4�1�& �8�*�5�1�? �F �7�9�'�8�6�4�5�.�(�0�?�� � �*�)�.�2�*�3�8�?�(�.�& 
�=�&�M�&�1�& �5�6�&�:�)�*�5�4�)�4�'�3�* �: �/�&�=�*�6�3�4�2 �5�6�4�7�8�6�*�)�A �& �5�6�*�I�1�& �)�4 �2�4�M�.�&�6�3�*�-�4 �5�6�4�7�8�6�*�)�.�& �7 �8�<�5�.�(�0�4�9 �2�4�M�.�&�6��
�3�4�9 �:�*�,�*�8�?�(�.�4�9�� 

� � � ; �5 �1 �& �3 �&�8 � . �4 �3 �8�4 �8�-�* �5 �1�&�8�* �7 �$�����F�$�$���# 
�����&�,�3�� �#�������F�$ �������� � ; �� 

���1�&�8�* �$���� 
�� �
���)�"�%�!�$�%�#�!���&�$ ���&�#�!�"�����&�$ �������������������� �"�������� �	�����F�	���� �2 
�	 ����� �&�$ �7�5�� � 	 � ; �� �	�����F�	���
 �2 
�
 �������# �%�#�����&�$�"�������%�&�� ������������ �	�����F�	���
 �2 
�� �����(�!�����&�� ���&�����&�� ��� �!���������� ���������� �������F������ �2 
�� �����"��� �!����� �� �"�!���)���!�#�"���� �������� �������� ���!�!���� �	�����F�	���� �2 
�
 �������# �7�5���� �	�
���F�	�
�	 �2 
���� �� ������������ �"���#�$�������&������� �� �"�������� �	�����F�	���� �2 
�� ���������� �'��� ���!���!� ��� �$���$ � �!������ ���
���F���
�
 �2 

���� �����#�)�� �(�+�� �$���#�#�������!������ ���������������� �����>�"� ������ �	�����F�	���� �2 
���� ���&���#���&�$ �(�+�� �&�#�!�"���)������ �"�������� �	�����F�	���� �2 

���1�&�8�* �$������ 
���F�
 ���)�#������ ������� ���%�&�� ���"�������� � �������� ���� �F �	���
�F�	���� �2�� �	 �F �	�����F�	���� �2�� �
 �F �	�����F�	���	 �2�� 
�� ���������!�'�� �*�������!�'�������!������ ���"������ �����J���� �*�8 �����!������ �	�����F�	���� �2 
�� �����&�#�!�"���)�����&�� �7�5�� �	�
�	�F�	�
�
 �2 
�
 �����#�)�� �$���#�#�������!������ ���������������� �����>�"� ������ �������F������ �2 

���1�&�8�* �$���# 

�� ���'�#������ ������� ���%�&�� ���"�������� � �������� �	�����F�	���
 �2 
�	 ������� �+������ �7�5���� �	�����F�	���� �2 
�
 �%�:�<�I�0�< �6�<�'�<�� �	�����F�	���� �2 
�� ������������ �"���#�$�������&������� �� �"�������� �"�������� �	�����F�	���� �2 

���� 



Plate XV 
1 Acer tricuspidatum BRONN, 290—291 m 
2 Acer integerrimum (Viv.) MASS., 291—292 m 
3 Carya cf. serraefolia (GOEPP.) KRÄUSEL, 289—290 m 
4, 5 Laurophyllum sp., 290—192 m 

Plate XVI 
1 Daphnogene polymorpha (AL. BR.) Err,upper cuticle, 260 x , 291—292 m 
2 Myrica lignitum (UNG.) SAP., upper cuticle, 260 x , 290—291 m 
3, 4 Laurophyllum markvaticense ��� ���9������ 
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5 Castanea sp. 
6 Salix sp. 
7—10 Tricolporopollenites cingulum oviformis (TH. PF) 
11 Tricolporopollenites sp. 
12 Quercus sp. 
13 Tricolporopollenites sp. 
14 Cupuliferae sp. 
15—17 Sa//> sp. 

Plate XXII 
1 Melosira arenaria MOORE, 290—291 m, 
2 Melosira granulata (EHR.) RALFS var. granulata, 290—291 m, 2000 x 
3 Melosira distans (EHR.) ���2���"�� �+�#�(�� ���������������� �	�����/�	���� �&�� 
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Adriana Zlinská 

Recent foraminifers of the centrál equatorial región 
of the Pacific oceán 

5 fotogr. tab. (XXV—XXIX), slovenské resumé 

Abst rac t : Several samples were taken from the centrál equatorial región of the Pacific oceán 
from depths: 4736 m,4766 m, 4900 m, 4983 m, and 5127 m. The analysed samples were represented 
by pelites of the globigerina mud type. Of planktonic foraminifers, reprcsentatives of the group 
Globorotalia menardii (ORBIGNY) were most abundant. Dextral species prevail over sinistral ones. 
Of benthonic forms, species Melonis pompilioides (FICHTEL et MOLL) occurred very frequently. In 
spite of the fact that dead planktonic and benthonic species come from great depths, they were not 
affected by dissolution. 

In foraminiferal assemblages there are no agglutinated species. 

From Dr. J. Horniš, who had taken part in a research oceanic expedition on 
board of the soviet ship "Georgij Maximov", we received several samples from 
the Pacific oceán. 

The samples were taken from the following depths: 4736 m, 4766 m, 4900 m, 
4983 m and 5127 m. The analysed samples were represented by pelites of the 
globigerina mud type. Minimal variability and mass occurrence of some species 
of planktonic foraminifers are typical for the studied foraminiferal microfauna. 
Representatives of the group Globorotalia menardii, mainly Globorotalia tumida 
(BRADY) are most abundant. The mass occurrence of planktonic foraminiferal 
shells proves only insignificant dissolution of CaC03. The so-called compensa-
tion depth, known from higher latitudes, is not present, or it may occur in a 
greater depth. Besides the already mentioned representatives of the group 
Globorotalia menardii, other plentiful species are represented by Pulleniatina 
obliquiloculata (PARKER et JONES) and Globigerina afT. dutertrei ORBIGNY. 
Hastigerina aequilateralis (BRADY), Globigerinoides conglobatus (BRADY), 
Globoquadrina venezuelana (HEDBERG) and Sphaeroidinella dehiscens (PARKER 
et JONES) that are mentioned in literatúre on oceanic abyssal sediments of the 
equatorial región of the Pacific and Atlantic, are rare. 

Of benthonic species, Melonis pompilioides (FICHTEL et MOLL) is most fre-
quent. Gyroidina neosoldanii BROTZEN and Favocassidulina favus (BRADY), the 
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latter discovered by the author of the species in recent abyssal sediments of the 
Pacific oceán in lower latitudes, were abundant, too. Rarely can be found: 
Pyrulina sp. (cf. P. angusta (EGGER)) 
Oolina desmophora (RYMER et JONES) 
Oolina cf. laevicostata (CUSHMAN et GRAY) 
Fissurina cf. lacunata (BURROWS et HOLLAND) 
Fissurina marginata (MONTAGU) 
Fissurina subformosa PARR 

It is interesting that the dead planktonic species, as wel as benthonic forami­
nifers, had not been affected by dissolution in spite of the fact that they were 
taken from great depths. As far as planktonic species are concerned, dextral 
prevail over sinistral ones. 

Agglutinated forms are not present in foraminiferal assemblages. 
Besides foraminifers also radiolarians and sponge spines were relatively 

frequent, while ostracode shells and an echinoid špine were rare. 
The ratio of planktonic and benthonic foraminifers from individual depths is 

following: 

A. Zlinská 

Recentné foraminifery z centrálnej rovníkovej oblasti Pacifického oceánu 

Resumé 
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4 Globorotalia menardii (ORBIGNY), 17,5 x , 4900 m 
5 Globorotalia menardii (ORBIGNY), 25 x , 4766 m 
7 Fissurina sp. (cf. F. scarenaensis (HANTKEN) , 120 x , 4766 m 
8 Fissurina sp. (cf. F. scarenaensis (HANTKEN) . 90 X , 4766m 
9 Fissurina subformosa PARR. 25 x . 4766 m 

Plate XXVI 
1 Sphaeroidinella dehiscens (PARKER et JONES), 3 0 X , 4766m 
2 Spluicroulinella dehiscens (PARKER et JONES), 5 0 X , 5127m 
3 Pullematina ohliquiloculata (PARKER et JONES), 35 x . 4766m 
4 Pul/eniatina obliauiloculata (PARKER et JONES). 80 x . 4736 m 
5. 6 Pullematina obliauiloculata (PARKER et JONES), 3 0 X , 4766m 
7 Favocassidulina favus (BRADY), 30 x . 4766 m 
8. 9 Globigerina aff. dutertrei ORBIGNY. 100 x , 4766 m 

Plate XXVII 
1 Pullenia bulloides (ORBIGNY). 80 x . 4766 m 
2 Pullenia bulloides (ORBIGNY). 140 x , 4983 m 
3 Pullenia quinqueloba � � � � � � � 2 �  �  � � �� �
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A. T. BeryHH 

OoocHOBamie c i pa i MI padpuHccKoii cxerviu a.ieuHH 

i ia. ieoi eaoBbix o IJIO/KCIIHH 

B pe3yjn>TaTe MHoroHHcneHHbix nccjieaoBaHHH K HacroameMy BpeMemi Bbipa-
6oTaHbi neTbipe cxeMbi pacnjieHeHHR najieoreHOBbix OTJIOKCHHH, Ka»,naa H3 
KOTopwx HMeeT CBOH npeHMymecTBa H He/j,ocTaTKH. ���
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B CBa3H c pacxoacmeHHaMH BO B3r.na.aax na npoBeneHHe rpaHHU OTnenoB H 
nonoTnenoB naneoreHa onpeneneHHe oôbeMa STHX CTpaTHrpaqbHHecKHx enn-
HHH cTano ���������A ���
 ���"�-�8�.�-�&�& �"�����6�"�-�#���#�)�5 �-�/�.���-�&�� �$���/�"�0�"�0�/�"�2�#���� �-�"�-�&�.�0�&��
���"�� �-�/�����&�� �
���" �-�/�.�8�-�&���" �����
�������-�" �-�"�����.�� ���&�.�-�������/�"�����. �-���$�)�$�6�����/�.���"�-�"�$�# 
�� �0�&�.�-�.�0�����&�$���.�A �-�����&�/�"���6�/�& �� �-�.���#�,�& ���& ���"�,�-�" �$���.�&�0�. �.���,�&�-�/���
���"�����.�0�. 
�/�&�,�&�����"�� � - �. �������������� ���� � � �� � � � � � � � � � � � � � � � � �� ���	���������� �:������ �
���� �/�"�
���.�0�-�"�$���" �$ 
���&�-�&�����&�� ���/�&���&������ �� �-�/�.�3�&�$�$�& ���"���.�-�-�&�����" ���������  �-�"�����#�)�5�� ���& ���.�-�#���. ���& 
�6�$���/�"�����-�����# �-�-�- �$�0�-�"�-�����-�����#�� ���� �$�.�5�/�"�����-�- ���������� �.�$���/�.���6�;�� �
�-�&�$�# �"�$�& �6���&�$�0��
���� �-�/�����&�$���� �$�-�&�-�6�)�.�,�&�& ���������"�
�#�)���"�����& ���� ������ �������-���������� ���	�����
���� �:�� ���"�$�0�.�"��
�,�&�& ���/�&���"�� �-�.�"�$�"�-�6�A�� ���&�� ���� �.�-���.�A ���������&���#�)�� �0�/�"�������#�) �������.�/�.�A ���& �8�#�)�-�- �8�#�) 
�-�/�&�-���&������ �-�������6�$�$�����;�� 

�-�.�-�&���6 �;�$�& ���"�����& ���"�"�$���#�)�& ���.�-�/�.�$�#�) �����/�"�����0�/�"�$�/���� �-�"�-�&�.�0�&���"�� �-�/�- ���"������ 
�-�/�4�$���"�-�#������ ���������"������ �� �������� ���& ���.�0�6�� ���"�A���� �����.�&�0�. �.���������"���&�-�#���.�0�. 
�/�&�,�&�����"�� � � � � � � �=�� �-�"���# ���" �
������ ���.�-�/�.�$ ���.�-�&�& �������� ���&���&�& �/�"�
�6�����#�)�A ������������ 
�$�-�&�-�6�&�� �6�-�.���"���6���# �. ���&�������.�/�4�5 �-�.�-�.�;�$�&�����"�5�� �-�&���$�"�,���  �� ������������ �$�0�/�"������
�0�/�"�0���/�����&�$���.�0�. �/�"�$�-�-�&���&�����" ���.�-�3�)�� ���8�,�&���
���&�$�����.�� ������ �-�. �$�&�0�. ���/�&���&���� 
���"�-�8�.�-�&�& ���"�-�&�5�$���#�)�� �� �.�8�#�&�����������#�)�� ���&���.�-�.�� �����
�/�"�$�����.�0�. �/�"�$���-�&���&�0�.�)�" 
���.�-�, �"���-�"�&���$�" �-�"�-�&�.�����.�-�.�0�����&�$�����A ���&���.�-�� �� ������������ �-�"�-�&�.�����.�-�.�0�-�-�&�$���.�0�. 
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���&���&�����&�� �6�$�-�.������ ���=����
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�������� ���
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�6�-�#���"�� 
�-�/������� ���-�"�������  �� ���=�-�"������ ���&�������������&�������  �-���������&�������� ���&�������������&�������& 
�-�����
���&�����" ���&�-�.�$�/�&�-�$�����&������ ���-�-�"�)�.�� ���" �
�"�����������&�/���.�$���� ���
���&���&�����" �$�/�&�-�4 
�.�=�����"�����"�� ������ �� ���������� �.�-�&�/�&�-�# �-�/�����.�-���� �� ���
���&���&�������� �.�/�0�"�������&�$���.�0�. �����/�"�� 
�" �����&�����. �����-�.���.�0�. �� �/�.�-�.���.�0�. �$�.�$���"���" ����������������� �� 

�����������/�"�����0�/�"�2�#�����&�$���.�& �/�"�$�-�-�&���&���-�& ���.�-�, �� ������������������������ �$�. �$���/�"��
���������-�.�� ���������� ���" �$�&�8�& �����-�&�-�"������ ���&�.�/���� ���"���"�$���/�.�0�(���
���"�� �$�.�0�-�"�$���. ������
���.�/�.�'�+ ���&�������������&�������& �-�����;�$�&�����" �����&�)�.�� �0�-�.�8�"�-�#���#�)�A �5�"�/�"�����&�/�� �� �-�.�
�������6 
�.���6�$�-�.���-�&�����#�)�& ������ ���
���&���&�����" �$�/�&�-�#�) �-�/�.���$�5�.�-�"�� �.�-�������/�&���&�������� ���&�.��
�/�&�������&�$���"�" �0�&�.�-� . �0�-�" �-�"������ �.�����"�
�"�-�"�$�# ���� ���"���.�0�. �6�-�/�.�,�&�����.�0�. �-�.�������"�����" 
�
�"�����������&�/���.�$�0�&�A ���&�����������-�&�$�����5 �-�����"�$�&�����A�� �� �. �/ �"�- �-�.�-�.�5�&�����A �������� ���&�.��
�/���� �� �-�/�6�0�-�5 �.�8�-�"�$�0�"�5 �0�&�.�-�. �0�-�- �-�/�.�-�.�-�"�$�"�&�� ���-�-�"���# ���" �.���/�"�
 ���#�)�,�-�&�����" 
�0�&�.�-�.�0�.���� �����
�	 �$�.�-�.�$�0�"���-�&������ ���������/�&�����.�0�. �/�"�
�/�&�
�" �$�. �$�0�/�"���������-�����&�$������ 
�0�&�. �- � . �0�- ���$�5�.�-�"�� ���
 ���.�0�. �-�.�-�.�"�$�&�����"�� ������ �
�"�����������&�/���.�$���� ���
���&���&�-���" �$�/�&�-�4 
�.�=�����"�����" �.�/�0�"�������&�$���.�0�. �����/�" �� �.�8�-�"�$���� ���"���.�-�-�&�����" �.���-�.�"�$�&������ ������
�$�-�&�-�6�&���.�0�. �/�"�
�/�&�
�" ���& �����-�3�-�"�-�-�$�# ���� �����/�"���������-�����&�$���.�0�.�� �- �/ �&�-�-�. �-�"�0�"�&���$�"�� 
������ ���$�& ���
���&���&�����" �$�/�&�-�#�) �-�.���$�&���&�$������ �-�/�.���$�5�.�-���-�� �.�-�������/�&���&�����.�� �� 
�-�.�1�������6 ���
���&���������������# ���#�"�6���#�) ���" �/�"�
�-�������#�)�5 �/�&�0�-�.���"�5 ���"�)�.�)�$�& �-�. �- �"� , �" �8�#�)���# 
�-�.�-�!�����&���" �&�-���������6 �-�/�"���-�-�6�� �� ���"�$���.�"�,�&�& ���/�&���" �
���.�0�. ���������� ���& ���.�"�$�&�� 
�6�����&�/�"�$�-�"���#�� �
�"�����������&�/���.�$���� ���
���&���&�����" �$�/�&�-�4 �.�=�����"�����" ���.�0�6�� �8�#�)���# �.�-�-��
���"�������#�)���� �-���3�)�# �� �-�/�&�-�&�-�"�5 �.�-���.�A �����/�6�����6�/���.���$�#�.�/���"�3���������.�A �
 � � � � �� �	������ �-�. 
���/�"�����&�A ���&�/�&�� �$�.�-�/�"�*�2�$�&�����#�)�5 �� ���������
���� �/�"�$�-�.�-�.�"�$�&�����#�)�5 �$���/�6�����6�/���.��
�0�(�.�/���"�3���������#�)�5 �
������ �� �-�/�&�-�&�-�"�5 ���"�7�$�-�5 �$�/�"���������&�-�#���� �.�0�/�"�����-�&�����#�)�5 
�-�-�.�3�)�"�-�&�A � � � � � � � � �� �-�/�.�$�-�&�-�����# �
�" �.�-�,�)���"�������#�)�� �5�.�-�.�� ���
���&���&�����" �$�/�&�-�4 
�.�=�����"�����" �� ���
���&���������������� �.�/�0�"�������&�$���.�0�. �����/�"�� �-�.�
�������6 �� �-�.�"���-�"�)�.���$�" 
�/�&�0�-�.���"�-�#���#�)�& �$�5�&���#�) �����/�"�����0�/�"�2�#�����&�$���.�0�. �/�"�$�-�-�&���&�����" ���.�-�,�� �� ���"�"�$�-�.�A 
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n pH pacnneHeHHH xonm nepBOHananbHo noabicKHBanncb pyKOBonaimre 
(bopMbi (BHabi), H no 3XHM BHnaM npoH3BonHnocb conocxaBneHHe CMOKHMX 
pa3pe30B H HX Koppenauna co cxpaxoxnnoM. no Mepe HaKonneHHa cbaKxoB 
HeKoxopwe pyKOBonamne dpopMbi noxepann cBoe 3HaneHHe, xaK KaK nna 
MHornx H3 HHX ôbino ycxaHOBneHo ôonee iuHpoicoe BepxnKanbHoe pacnpo-
cxpaHeHHe, neM npennonaranocb paHbiue. Bo3HHKna HeoôxonHMocxb npoH3-
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uiHpoTbi 40° (±2—3°) , a B K>5KHOM nojiymapHH K)5KHee umpoTbi 40° 
(±2—3°) npeo6jia;jaK)T npe/iCTaBHTejiH poaa Globigerina. B cyÔTponHHecKHx 
noacax, KaK B ceBepHOM, Táx H B IOJKHOM nojiyinapHax, cooTHOiueHHe 
rjioÔHrepHHH^ H rjio6opoTajiH,n B iuiamcTOHe paBHoe. Ha TponHKax Meacay 
ujHpoTaMH +20° —20° npeoôJia^aioT BH/JM H3 po/ja rjio6opoTajiH/j,. 3/jecb 
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BaHO H B oTJioaceHHax BepxHero soneHa. TaKoe ace nojio>KeHHe Haôjno/iaeTca 
B BepTHKajibHOM pacnpocTpaHeHHH MejiKHx, B TOM HHCJie njiaHKTOHHbix 4>opa-
MHHH(J)ep. Tax, Globigerina triloculinoides, CHHTaBuiaaca 30HaJibHbiM BH/JOM 
HH30B naneoneHa, BcrpeneHa H B OTJIOÄCHHHX Bcero soneHa. He HCKmoneHa 
B03MO)KHOCTb, HTO pacmHpeHHe BepTHKajibHoro aHana30Ha pa3BHTna Tex HJIH 
HHWX BH/IOB oôycjioBJíeHo cyÔTjeKTHBHbiMH npHHHHaMH, a HMCHHO — Henpa-
BHJibHbiM noHHMaHneM o6i>eMa BHjia. Hepe/jKH cjiynaH, Koraa Ha3BaHHe OJJHO-
ro BHfla HMeeT coônpaTejibHoe 3HaneHHe, T.e. o6i>e,aHHaeT HecKOJibKO BHAOB 
HJIH noaBn^oB, Ha HTO yKa3biBajiH MHorne najieoHTOJiorn. CyóteKTHBHo HH-
TepBaji BepTHKajibHoro pacnpocTpaHeHna BH.ua MoaceT 6biTb pacnrapeH H B pe-
3yjibTaTe HenpaBHJibHoro onpcaejieHHa CTpaTHrpaffíHHecKoro nojioxeHHa TOJI-
IUH, B KOTopoô oÔHapyaceH ixaHHbiô BHJJ.. Taxne HCKa>KeHHa B onpeaejieHHH 
HHTepBajia BepTHKajibHoro pacnpeaejieHHa BH/IOB BbnBaHbi HH3KHM ypoBHeM 
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KHX eflHHHH, KOTopwe 6bijiH BbiaejieHbi no snnôojiH ozmoro HJIH snHÔojiaM 
HecKOJibKHx BHÍIOB. CjieaoBaTejibHO Bbi^ejieHHe ÔHocrpaTHrpa^HiecKHx e/m-
HHU TOJibKO no snnôojiaM BHJTOB Ha ôojibuinx nnoma/iax conpaaceHO TaK*e 
C ÔOJIbUIHMH norpeUIHOCTflMH H M05KCT npHBeCTH K OIHHÔKaM. 

B HauieM pacnopajKeHHH HMejiocb CBbiuie 500 nocjiOHHbix pa3pe30B H3 
pa3JiHHHbix �+�>���&�!�#���$�B �,�!�����������; �*�!�'�&�$�+�-�$���!�� �����+�#���,�!�����-�,�!�.�'�&�����$�#�������� ���,�����$��
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Pa36op ÔHOCTpaTHrpaiJiHHecKoro MaTepnajia no naJieoreHy cpeznoeMHOH 
npOBHHUHH npHBOIHÍT K BMBOJJty O TOM, HTO HH OÄHH H3 HMdOinHXCa CTpaTOTH-
noB He MoaceT npeTennoBaTb Ha yHHBepcajibHOCTb. M3 cKa3aHHoro BbiTeKaeT, 
HTO KJiaccHnecKHe MCTO/IM pacnjieHeHHa H conocTaBjíeHHa TOJIIH cTajiKHBaioT-
ca c ôojibuiHMH Tpy^HOCTaMH. Mbi cHHTaeM, HTO ÄJia o6i.eKTHBHoro pemeHna 
Bonpoca KaK oTHocHTejibHo onTHMajibHoro HHCJia 30H, TaK H HCTKOH xapaKTe-
PHCTHKH KOMnjieKca BH^OB, pa3rpaHHHHHBaiomHx 30Hy, cjie^yeT npHBJíeHb TOT 
�����������������G �����"���������&�$�����G ���"���&�0�.�"�*�)�� �������������� �$�/�;�0�"�� ���$�$�*�)�&�'�,�����"���&�*�)�"���� ���� 
�"�������)�/�2�������#�)�6 �������)�/�@�$�&������ �/�;���)�"�$���&�G �0�"�����������" �.�"�*�)�&�/�2�&���"�� ���"���"�" ���"�"�"�.�" ������
�"�$�&�� �
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�� �����"���� �$ �������� ���"���0�&�*�)�" ���&�/�;�6�/�"�����������# �$�/�����"�����" ���&�"�$�0�&�2�������"�*�)�#���/�G �7������
���&�0�$�"�*�)�#���/�G �$���0�"�<�2�0�"���������&�$������ �5�)���"�*�)�#�)�� ���
�$���0�"�������" �� �0�&�)�.�&������ �����0�"�����2�0�"��
���8�������&�$�����6 ���"�"�"�. ���"�������& ���& �������"�� ���"�� �$�.�0�"���&�6�5�)������ �7���"�������"�&�� ���� ���� ���	����
�������������� �?������ �"�;�$�2�0�"�������"�� �� �������/�0�/�G ���"�$���/ �.�0�.�;�&�2�"�)�/�� �� �.�0�/�5�&�$�$�& �.�/�����"���.�" 
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�.�0�&�����&���"�6�� �.�0�/�.�&�$�$�"�6 �� �"�����:�&�����"�6 �� �$�/�$�0�&�"�/�����������# ���������"�����& ���" ���������� 
�$�7�-�&�$�����&���������@�� ���/�����"�"�����& �������*�&�*�)�&�G �"���*�:�"�&���$�" ���������������� ���"�.�0�"���*�:�&�����&�� ��������
�0�&���&�����#�)�6 ���"�7�.���#�)�6 ���������)�&���"�/���"�����G�� 
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pa3pe30B, pacnpeaejieHHe (})ayHM B K a ^ o M H3 KOTOPMX HCM-TO AOJOKHO OTJIH-

naTbca OT apyroro. Ho MM onepnpyeM KOHKPCTHMMH /WHHbiMH npn 3Hane-
Hnax: mmax — STO Bce H3BecTHbie H onncaHHbie pa3pe3M najieoreHa, KOJIHHCC­

TBO KOTOPMX HacHHTMBaeTca TbicanaMH; mrcg — STO H3BecTHbie HaM 
perHOHajibHbie CTpai OTHnHHecKHe pa3pe3bi, KOTopbie HacHHTMBaioTca HecKOJib-
KHMH aecaTKaMH; mopt — STO TO KOJIHHCCTBO perHOHajibHbix pa3pe30B, Jiniub 
npH HajlHHHH KOTOpMX MOJKHO nOJiyHHTb jjocTOBepHbie JjaHHMC OnTHMajIbHOe 
KOJIHHCCTBO pa3pe30B onpeflejiaeTca 3aKOHaMH ���	�������	���������
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MHHHdpep o6jiaaaeT K£ax 2* 0,5 ^ 1,5 npn 93 % /xna HyMMyjiHTOB c COOTBCT-

CTByiomHMH K™\ npH K™" ^ 2 sg 3 HX coflepacaHHe cooTBeTCTBeHHO cocra-
BjiaeT 56 % AJia njiaHKTOHHbix dpopaMHHHiJiep H 7 % AJia HyMMyjiHTOB. CneAO-
BaTejibHO, njiaHKTOHHbie (J)opaMHHH(J)epM He TOJibKO npeacTaBJíaiOT HaM 
6ojibinee KOJIHHCCTBO BHAOB, HMeK)mHX KoppejianHOHHoe 3HaneHHe, HO H no 
aÔCOJHOTHOMy 3HaHeHHK) KK OHH BbHOAHO OTJIHHaiOTCa OT COOTBCTCTByiOlHHX 
3HaHeHHH HyMMyjiHTOB. 

KaK H3BecTHO, no OAHOMy BHAy H Aaace BHAy-HHAeKcy HCBO3MO)KHO 6HO-
CTpaTHrpa(J)HHecKoe pacHjieHeHHe TOJim, H nosxoMy AJia �	�����������������
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���+�1�0�,���5�7�5 �<�������.�6�-�+�1�0�,���5�7�5 ���$�6�+�$�!�$���4�+ ��� �!������������ �4�5�
���!���0�+�.�$ �- �A�5�1�0�,�0�:�5�N � � �! ��
���$�!���.�6���!���$�,�0�5 �4�6�5���
���.�-�$�� �5�4�6�.���.�1�0�.�����. ���
�
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�6�+�-�$���!� �< �4�6�����%���4�< �� �<�-�$�+���!�����$�, ���& �4�6�����+�����0�.������
���!���$�, �� �$�5�N �������� ���6�<�7�5�N �-�7�6�+�$���7�6�+�9�1�������.�-���5�N �.���������:�.�	 �� �4�.�1�0�!� �� �7�6�+�����%�  
�!�$���.�1�0�,���,�0�; ���4�5�-�$�6�+�$���7�6�+���������.�-�����; ���?�������% �5�$�I�����+�0�5�$�-�+ �����$���!�	 ���-���1�4�5���.�����. 
�-�5�-�$�+�����@�+�.�$ �5�4�6�.���.�1�0�.�����. �7�6�+�����4�,�0 �7�5�7�+�-���.�N �� �-�6�.�����.�N �4�+�-�$�.�N �-�6�.�����.�7�5 �8�5�4�.��
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���$�6�+�$���7�6�+�����������.�-�����. �.���������4�,�0 ���!�����6�.�$���5�7�5 �6�+�
�6�.�
�+�� �� �5�4�6�.���.���0�.�����5�N � �.�6�. 
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npaBHJiax BMAejieHHa pyKOBOAannix BHAOB, BHAOB-HHACKCOB H xapaKTepHbix 
KOMnJieKCOB. 

4. npHMeHeHHe cTaTHCTHnecKoro (BepoaTHOCTHoro) MeTOAa npn pemeHHH 
6nocTpaTHrpa(J)HHecKHx 3aAan no3BOJiaeT BMCCTO KanecTBeHHbix KpHTepneB 
oueHKH 6HOCTpaTHrpa(J)HHecKoro 3HaneHHa BHAOB H KOMnJieKCOB (J)ayHM pa3-
pa6oTaTb KOJiHnecTBeHHbie KpHTepnH HX oueHKH; cnoco6cTByeT BMAejieHHio 
xapaKTepHbix KOMnJieKCOB O6T>CKTHBHMMH KpHTepnaMH; npeAOCTaBJíaeT BO3-
Mo>KHOCTb npn pacnjieHeHHH H conocTaBJíeHHH CTpaTHrpa(})HnecKHx CAHHHU 
AOBOJIbCTBOBaTbCa OrpaHHHeHHMM HHCJIOM BHAOB H AP-

5. Pa3pa6oTaHHaa MeTOAHKa, npn BMAejieHHH CTpaTHrpa(J)HnecKHX CAHHHU, 
�
�����������
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HHa conoAHHHeHHOCTH BMAejieHHbix 6nocTpaTHrpa(J)HHecKHx eAHHHU, cjieuyeT 
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Taô.iHua 2.1 

1 2 3 4 5 6 7 8 9 10 H 12 13 14 ÍŠ 16~ 

19 Globigerina 
eocaena GOMB. 0,5 0,1 0,2 0,2 0,2 0,5 0,7 0,7 0,1 

20 Globigerina 
frontosaSvBB 0,2 1,5 1,3 0,2 0,2 0,2 

21 Globigerina 
higginsi (BOLLI) 0,2 0,2 0,8 0,3 0,2 

22 Globigerina 
pileata CHAL. 0,1 0,2 0,2 0,5 0,4 0,2 

23 Globigerina pseu-
doeocaena SUBB. 0,4 0,4 0,6 0,6 0,5 0,5 0,2 

24 Globigerina senni 
(BECKM.) 0,1 0,8 1,6 0,1 

25 Globigerina 
turkmenka CHAL. 0,4 0,6 2.2 0.2 0.2 

26 Globigerina trilo-
culinoides PLUMM. 1,0 1,2 1,3 0,5 0,3 0.3 0,2 0,2 0,1 

27 Globigerina 
trivialis SUBB. 2,7 2,5 2,0 

28 Globigerina 
varianta SUBB. 0,6 0,9 1,2 0,5 0,4 0,4 0,1 

29 Globigerinoides 
conglobatus BRODY 0,1 0,1 0,1 0.9 0,2 1,5 

30 Giohigerapsis semi-
imoluta (KEIJZER) I-2 1,2 

31 Globigerapsis sub-
conglobatus BRODY 0.1 0,2 0,2 0.2 0,6 0.1 0.2 

32 Pseudohastigerina 
miera COLE 1,5 1,5 1,5 2,0 0,5 0,2 

33 Truncorotaloides 
rôhri BRONN. 
etBERM. 0,2 0,4 0,4 0,4 0,4 0,4 

34 Truncorotaloides 
topilensis CUSHM. 0,6 0,8 0,6 

35 Acarinina 
acarinata SUBB. 0,2 0,6 2,0 2,0 

36 Acarinina broeder-
manni (CUSHM. et 0,8 0,6 0,6 0,4 
BERM.) 

37 Acarinina crassae-
formis GALL. et 0,1 0,1 1,0 2,8 1,4 0.8 
Wiss. 

38 Acarinina 
inconstans SUBB. 0,2 2,2 0,7 

39 Acarinina penta-
camerata (SUBB.) 0,3 0,6 1,8 0,5 0,5 

40 Acarinina rotundi-
marginata (SUBB.) 0,1 0,1 0,1 0,4 1,0 0,9 0,4 

41 Acarinina 
subsphaerica SUBB. 0,2 2,2 1,8 1,0 

42 Acarinina tadjiki-
stanensís SCHUTZ 1,0 1,5 0,2 
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TaôuHua 2.1 

I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

43 Acarinina triplex 
SUBB. 0,1 2,0 0,1 1,2 0,1 

44 Acarinina 
uncinata (BOLLI) 0,1 1,0 0,1 0,1 0,1 0,1 

45 Hantkenina 
alabamensis 0,1 0,4 0,9 0,5 0,1 0,1 
CUSHM. 

46 Hantkenina 
aragonensis NUTT. 0,1 0,1 0,4 0,1 0,1 0,1 

47 Hantkenina dutnb-
lei VEINZ. et APPL. 0,1 0,1 0,6 0,4 0,2 0,2 

48 Hantkenina 
liebusi SUBB. 0,1 0,1 0,6 0,4 0,2 0,2 

XapaKTepHwe KOMiuieiccbi cpopaMHHwpep MejKperHOHajibHoro yHHBepcajibHoro CTpaTOTHna 
(MOACJIH) 

Ta6jiHiia 2.2. 

I " 
HaHMeHOBaHHe BHAOB K, - Y, *NUN 

n i . i 

a) no (payHe HVMMVJIHIOB 

HHHCHHR 3 O U C H (BepxHan MacTb) 

N. bolcensis M U N . — C H A L M . 1 o 

N. planulatus (LAM.) 2,2 " " 4 

N. praelucasi Douv. \2 zL^ = '>^5 

N. subplanulatus (LAM.) \Q 

C p e A H H i í 3 0 U e H (HHíKHXH H a C T b ) 

N. anomalus DE LA HARPE 0,4 

N. atacicus LEYM. J 3 
N. aquitanices BEN. 0,5 
N. distans (DESH. ) \ 5 

N. globulus LEYM. o'8 
N. laevigatus (BRUG) . 2,2 

N. irregularis (DESH. ) 1,4 

N. murchisoni ( R U T . ) 1,5 

N. partschi DE LA HARPE 1,1 
0,4 V =1 ,11 

CpeAHHií aoueH (cpeAHjm nacTb ) 

N. biaricensis D 'ARCH 0,7 
N. burdigalensis DE LA HARPE 0,7 
N. partschi DE LA HARPE 1,1 

N. uroniensis HAIME 0,4 
N. perforatus (MONTF . ) 1,1 

Assilina exponens (Souv.) 0,7 Y = 0,78 
. 6 

103 



Ta6. 2.2 — npoflojiac. 

3 

CpeflHHH l o u e H (BepxHsm n a c T b ) 

N. hrongniarti D ' A R C H . et HAIME 

N. gallensis HAIME 
N. gizehensis (FORSK.) 
N. millecaput BOUB. 
N. perforatus (MONTF.) 

BepXHHH 30UCH (HHXHKII HaCTb) 

N. chavannesi DE LA HARPE 
N. fabianii (PREV.) 
N. striatus (BRUG.) 
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�������� ���������
���
�
 ���
���
���� 

���� �	�������������� � � �� �!�� � � � � �% �$ �� 
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Ta6. 2.2 — npoaojKK. 

1 

Globigerina ehrenbergi BOLLI 
Globigerina triloculinoides PLUMM. 
Globigerina trivialis SUBB. 
Globigerina varianta SUBB. 
Acarinina inconstans SUBB. 
Acarinina tadjikistanensis ScHUTZ 

4. 3oHa Acarinina subsphaerica 
Globorotalia angulata WH1TE 
Globorotalia pseudobulloides PLUMM. 
Globorotalia pseudomenardii BOLLI 
Globorotalia pusilla BOLLI 
Globorotalia velascoensis CUSHM. 
Globigerina ehrenbergi BOLLI 
Globigerina varianta SUBB. 
Globigerina triloculinoides PLUMM. 
Acarinina acarinata SUBB. 
Acarinina subsphaerica SUBB. 
Acarinina tadjikistanensis SCHUTZ 

5. 3OHU Acarinina acarinata 
Globorotalia aequa CUSHM. et BERM. 
Globorotalia angulata WHITE 
Globorotalia pseudomenardii BOLLI 
Globorotalia velascoensis CUSHM. 
Acarinina acarinata SUBB. 
Acarinina subsphaerica SUBB. 

6. 3OHH Globorotalia subbotinae 
Globorotalia aequa CUSHM. et BERM. 
Globorotalia formosa BOLLI 
Globorotalia marginodentata SUBB. 
Globorotalia subbotinae MOR. 
Globorotalia velascoensis CUSHM. 
Globigerina eocaena GUMB. 
Globigerina pileata CHAL. 
Acarinina acarinata SUBB. 
Acarinina broedermani CUSHM. et BERM. 
Acarinina subsphaerica SUBB. 
Acarinina triplex SUBB. 

7. 3OHM Globorotalia marginodentata 
Globorotalia broedermani CUSHM. et BERM. 
Globorotalia formosa BOLLI 
Globorotalia marginodentata SUBB. 
Globorotalia subbotinae MOR. 
Acarinina pentacamerata SUBB. 

8. 3OHW Globorotalia aragonensis 
Globorotalia aragonensis Nurr. 
Globorotalia broedermani CUSHM. et BERM. 
Globorotalia formosa BOLLI 
Globigerina pseudoeocaena SUBB. 
Globigerina senni (BECKM.) 
Pseudohastigerina miera COLE 

2,5 
1,3 
2,0 
1,2 
0,7 
1,0 

1,4 
1,1 
2,6 
1,2 
1,5 
1,5 
0,5 
0,5 
0,6 
2,2 
1,5 

1,6 
1,0 
1,0 
1,6 
2,0 
1,8 

2,8 
2,0 
1,9 
2,3 
1,2 
0,5 
0,5 
2,0 
0,8 
1,0 
2,0 

0,6 
0.8 
0,7 
0,7 
0,8 

2,6 
0,2 
0,8 
0,6 
0,8 
0,2 

,70 

n - II 

' M 
I =1,26 

K = ''5° 

n- II 

y = i,32 

V = 0,70 
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Ta6. 2.2 — nponojDK. 

1 

Acarinina crassaeformis GALL. et Wiss 1,0 
Acarinina pentacamerata SUBB. 1,8 „-9 
Acarinina triplex SUBB. 1,2 Y =1,12 
9. 3OHH Acarinina crassaeformis M 

Globorotalia aragonensis NUTT. 0,6 
Globigerina higginsi BOLLI 0,8 
Globigerina pseudoeocaena SUBB. 0,6 
Globigerina senni (BECKM.) 1,6 
Truncorotaloides topilensis CUSHM. 0,6 
Pseudohastigerina miera COLE 1,5 
Acarinina crassaeformis GALL. et Wiss 2,8 „ = g 
Acarinina pentacamerata SUBB. 0,5 V =1,12 
10. 3OHW Acarinina rotundimarginata M 

Globogerina frontosa SUBB. 1,5 
Globigerina pseudoeocaena SUBB. 0,5 
Truncorotaloides topilensis CUSHM. 0,8 
Pseudohastigerina miera COLE 1,5 
Acarinina pentacamerata SUBB. 0,5 
Acarinina rotundimerginata SUBB. 1,0 
Hantkenina dumblei VEINZ. et APPL. 0,6 „ . , 
Hantkenina liebusi SCHOKH. 0,6 Y = 0,64 
11. 3onbi Hantkenina alabamensis 
Globigerina eocaena GOMB. 0,5 
Globigerina frontosa SUBB. 1,3 
Globigerina pseudoeocaena SUBB. 0,5 
Globigerina turkmenica CHUL. 0,6 
Truncorotaloides topilensis CUSHM. 0,6 
Pseudohastigerina miera COLE 1,5 
Acarinina crassaeformis GALL. et Wiss. 0,8 
Acarinina rotundimarginata SUBB. 0,9 na,9 

Hantkenina alabamensis CUSHM. 0,9 Y = 0,84 
12. 3oHbi Globigerina turkmenica 
Globigerina bulloides D'ORB. 0,6 
Globigerina eocaena GOMB. 0,7 
Globigerina turkmenica CHAL. 2,2 
Globigerina semiinvoluta (KEUZER) 0,5 
Globigerapsis subconglobatus BRADY 0,6 
Pseudohastigerina miera COLE 2,0 „ . 7 

Hantkenina alabamensis CUSHM. 0,5 T =1,10 
13. 3OHW Globigerapsis semiinvoluta 
Globorotalia cerroazulensis (COLE) 0,75 n _ 2 

Globigerapsis semiinvoluta CUSHM. 1,25 £ = 1,0 
14. 3oHbi Globorotalia cerroazulensis 
Globorotalia cerroazulensis (COLE) 1,0 
Globigerina bulloides D'ORB. 0,5 
Globigerina corpulenta SUBB. 0,8 n „ , 
Globigerapsis semiinvoluta (KEUZER) 1,2 Y =0,86 
Globigerinoides conglobatus BRADY 1,5 
Pseudohastigerina miera COLE 0,5 
Truncorotaloides centralis CUSHM. et BERM. 0,5 
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EHOCTpaTHrpa(t>HHecKoe pacijieHemie Afiona3opcKoro (a) pa3pe3a no 4>ayHe HyMMyjiHTOB 

TaÔJiHua 2.3 

. . . . K, BHAOB no B03pacry OTJIOJKCHHH 
~ " HaHMeHOBaHHe BHAOB — 

CJIOeB _la _I6 _2a _26 _2» 3> _36 _3 i _1 
P2 P2 P2 P2 P; P2 Pz P2 P3 

1 2 3 4 5 6 7 8 9 10 11 

1 HyMMyjiHTbi 
He oÔHapyjKeHU — — — — — — — — — 

2 HyMMyjiHTW 
He oôHapyaceHbi — — — — — — — — — 

3 HyMMyjiHTW 
He o6Hapy3iceHH — — — — — — — — — 

4 Nummulites exilis Douv. K, He noacíHTaHW 
5 HyMMyjwTM 

He oÔHapyaceHbi 
6 HyMMyjiHTW 

He o6Hapy5KeHW — — — — — — — — — 
7 HyMMyjiHTW 

He oÔHapyxeHM — — — — — — — — — 
8 HyMMyjiHTH 

He oÓHapyjKeHbi — — — — — — — — — 
9 Nummulites atacicus 

(LEYM. ) 0,7 1,3 1,2 1,0 0,1 

Nummulites globulus 
LEM. 0,7 0,8 0,5 0,4 0,13 0,13 0,13 
Nummulites laevigatus 
(BRUG.) 2,2 1,7 1,2 
Nummulites uroniensis 
(HAIME) 0,02 0,1 0,4 0,4 0,3 

f 0,02 0,37 1,17 0,95 0,95 0,05 — 

10 HyMMyjiHTbi 
He o6Hapy»eHW — — — — — — — — 

11 Nummulites atacicus 
LEYM. 0,7 1,3 1,2 1,0 0,1 

Nummulites globulus 
LEYM. 0,7 0,8 0,5 0,4 0,13 0,13 0,13 

Nummulites laevigatus 
(BRUG. ) 2,2 1,7 1,2 

Nummulites uroniensis 
(HA IME) 0,02 0,1 0,4 0,4 0,3 

Assiiina exponens (Sow.) 0,13 0,57 0,64 0,87 0,13 0.07 0,07 

Y 0,32 1,06 0,88 0,76 0,07 — — 
12 HyMMyjiHTW * 

HC ���!�	���������
���	�� 
���� �	�������������	�
�� 

�	�� �����	���������������� 
���� �	�������������	�
�� 

�	�� �����	�������������	���� 
���� �	�������������	�
�� 

�	�� �����	�������������	�� 

������ 



Ta6. 2.3 — npoaojuK. 

10 I I 

16 HyMMyjiHTW 
He oÔHapyaceHw 

17 Nummulites atacicus 
LEYM. 
Nummulites globulus 
LEYM. 
Nummulites laevigatus 
(BRUG.) 
Nummulites lorioli 
DE LA HARPE 

Nummulites uroniensis 
H A I M E 
Assilina exponens 
(Sow.) 

0,7 1,3 1,2 1,0 0,1 

0,7 0,8 0,5 0,4 0,13 0,13 0,13 

2,2 1,7 1,2 

K, He noACHHTaHu 

0,02 0,1 0,4 0,4 0,3 

0,13 0,57 0,64 0,87 0,13 0,07 0,07 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

HyMMyjiHTW 
He ooHapy/KCHbi 
HyMMyjiHTW 
He oÔHapyxeHw 
HyMMyjiHTW 
He oÔHapyxeHw 
HyMMyjiHTW 
He o6napy>tceHM 
HyMMyjiHTW 
He o6HapyA-enL] 
Nummulites atacicus 
LEYM. 

Nummulites lorioli 
DE LA HARPE 

Nummulites uroniensis 
HAIME 

HyMMyjiHTW 
He of)Hapy*CHbi 
Nummulites brongniarti 
D E A R C H . et HAIME 

Nummulites laevigatus 
(BRUG.) 

HyMMyjiHTW 
He oÔHapyaceHw 
HyMMyjiHTW 
He oÔHapyxceHW 

n-5 

K 

M-2 

n - 2 

I. 

— 0,32 

— — 

— — 

0,7 

0,02 0,1 

0,4 

— — 

1,06 

— 

— 

1,3 

K, 

0,4 

0,85 

— 

0,25 

2,2 

1,22 

0,88 

1,2 

0,76 0,07 — 

1,0 0,1 

He noacMHTaiibi 

0,4 

0,8 

0,4 

1,7 

1,05 

0,3 

0,65 — 

0,5 0,4 

1,2 

0,82 — — 

— 
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Ta6. 2.3 — npoAOJDK. 

1 2 3 4 5 6 7 8 9 10 11 

28 Nummulites perforatus 
( M O N T F . ) 0,6 1,1 1,1 0,4 0,17 

Nummulites uroniensis 
H A I M E 0,02 0,1 0,4 0,4 0,3 

Y 3,5 0,75 0,7 
a 

29 Nummulites brongniarti 
DE A R C H . et H A I M E 0,2 0,4 0,5 

Nummulites laevigatus 
(BRUG. ) 2,2 1,7 1,2 

Nummulites perforatus 
(MONTF. ) 0,6 1,1 1,1 0,4 

Nummulites uroniensis 
HAIME 0,02 1,0 0,4 0,4 0,3 

Assilina exponens 
(Sow.) 0,13 0,5 0,6 0,7 

y 0,12 0,72 0,84 0,78 0,35 
a 

30 Nummulites atacicus 
LEYM. 0,7 1,3 1,2 1,0 

Nummulites uroniensis 
HAIME 0,02 0,1 0,4 0,4 0,3 

M - 2 
Y 0,36 0,7 0,8 0,7 0,15 
*". 

31 HyMMyjiHTW 
He oÔHapyjfceHbi 

32 Nummulites atacicus 
LEYM. 0,7 1,3 1,2 1,0 

33 HyMMyjiHTW 
He OÔHapyjKCHhl 

34 Nummulites atacicus 
LEYM. 0,7 1,3 1,2 1.0 — 

Nummulites laevigatus 
BRUG. 2,2 1,7 1,2 

Assilina exponens (Sow.) 0,13 0,5 0,6 0,7 

y 0,4 1,3 1,2 0,96 — 
a 

35 Nummulites atacicus 
LEYM. 0,7 1,3 1,2 1,0 

Nummulites perforatus 
( M O N T F . ) 0,6 1,1 1,1 0,4 

Nummulites uroniensis 
HAIME 0,02 0,1 0,4 0,4 0,3 

36 HyMMyjiHTW 
He oÔHapyxeHw 

37 HyMMyjiHTW 
He oÔHapyxeHW 

0,36 0,67 0,9 0,8 0,35 
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Ta6. 2.3 — npoaojDK. 

10 11 

38 

39 

40 

41 

Nummulites globulus 
LEYM. 
Nummulites lorioli 
DE LA HARPE 
Nummulites laevigatus 
BRUG. 
Nummulites perforatus 
(MONTF.) 
Nummulites uroniensis 
HAIME 

Nummulites anomalus 
DE LA HARPE 
Nummulites brongniarti 
DE ARCH. et HAIME 
Nummulites chavannesi 
DE LA HARPE 
Nummulites gizehensis 
(FORSK.) 

0,7 0,8 0,5 0,4 0,13 

K, He noacHHTaHbi 

2,2 1,7 1,2 

0,6 1,1 1,1 0,4 

0,02 0,1 0,4 0,4 0,3 

Nummulites lorioli 
Nummulites atacicus 
LEYM. 
Nummulites anamalus 
DE LA HARPE 
Nummulites brongniarti 
DE ARCH. et HAIME 
Nummulites laevigatus 
(BRUG.) 
Nummulites perforatus 
(MONTF.) 
Nummulites uroniensis 
HAIME 
Assiliana exponens 
(Sow.) 

Nummulites atacicus 
LEYM. 
Nummulites anomalus 
DE LAHARPE 
Nummulites brongniarti 
DE ARCH. et HAIME 
Nummulites perforatus 
(MONTF.) 
Nummulites uroniensis 
HAIME 
Assilina exponens (Sow.) 

n - 4 

I. 

n - 7 

I 

0,7 

0,7 

0,1 

0,02 

0,13 

0.23 

0,02 

0,9 

K. 

1,3 

1,3 

0,2 

2,2 

0,6 

0,1 

0,5 

0,88 

1,3 

1,3 

0,25 

0,6 

0,1 
0,5 

0,87 0,77 0,3 0,3 

He noacMHTaHbi 

1,2 

0,1 

0,4 

1,7 

1,1 

0,4 

0,6 

0,80 

1,2 

0,1 

0,4 

U 

0,4 
0,6 

1,0 

0,1 

0,5 

1,2 

1,1 

0,4 

0,7 

0,71 

1,0 

0,1 

0,5 

1,1 

0,4 
0,7 

0,1 

0,4 

0,4 

0,3 

0,27 

1,0 

0,4 

0,4 0,2 

0,3 

0,66 0,61 0,63 0,5 

1,3 0,1 0,1 

0,2 0,4 0,5 0,4 

0,1 1,0 1,0 

0,5 1,0 1,3 



Ta6. 2.3 — npoA0Ji>K. 

10 11 

42 Nummulites anomalus 
DE LA HARPE 
Nummulites brongniarti 
DE ARCH. et HAIME 
Nummulites incrassatus 
DE LA HARPE 
Nummulites gizehensis 
(FORSK.) 
Nummulites perforatus 
(MONTF.) 
Nummulites paradas-
chensis BAGM. 
Nummulites praefabianii 
VAR. et MENN. 
Nummulites striatus 
BRUG. 
Assilina exponens (Sow.) 

43 Nummulites incrassatus 
DE LA HARPE 
Nummulites perforatus 
(MONTF.) 
Nummulites striatus 
(BRUG.) 

44 Nummulites brongniarti 
DE ARCH. et HAIME 
Nummulites chavannesi 
DE LA HARPE 
Nummulites incrassatuus 
DE LA HARPE 
Nummulites fabianii 
(PREV.) 

Nummulites millecaput 
BOUB. 
Nummulites perforatus 
(MONTF.) 

n . 3 

I 

0,3 

0,5 

0,6 

0,5 

0,6 

U 

0,7 

1,0 
0,7 

0,25 

1,0 

0,4 0,15 
Nummulites millecaput 
BOUB. 

Nummulites paradas-
chensis BAGM. 
Assilina exponens(Sow.] 
Nummulites puschi 
D. ARCH. 

Nummulites perforatus 
(MONTF.) 0,6 1,1 1,0 0,4 0,2 

0,58 0,62 0,64 0,55 0,4 

1,3 

0,2 

0,06 

0,5 

0,6 

0,13 
0,5 

0,1 

0,4 

0,06 

1,0 

1,1 

0,3 
0,6 

0,1 

0,5 

0,2 

1,3 

1,1 

1,0 

0,25 

0,6 
0,7 

0,4 

0,5 

0,4 

0,12 

0,8 

0,2 

0,12 

0,5 

0,46 0,51 0,71 0,44 0,24 

0,06 

0,6 

0,3 

0,33 

0,6 

0,2 

1,1 

0,6 

0,63 

0,4 

0,06 

0.5 

1,1 

0,5 

1,1 

0,8 

0.8 

0,5 

0,12 

0,2 

0,08 

0,7 

1,1 

0,7 

0,4 

0,5 

0,52 

0,4 

1,0 

0,5 

0,8 

0,4 

0,4 

0,6 

0,17 

0,5 

0,42 

1,0 

0,7 

0,9 

0.17 

1,1 

0,6 

0,7 
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Ta6. 2.3 — npoaoji*. 

10 11 

Nummulites praefabianii 
VAR. et MENN. 
Nummulites striatus 
(BRUG.) 

45 Nummulites chavannesi 
DE LA HARPE 
Nummulites incrassatus 
DE LA HARPE 
Nummulites fabianii 
(PREV.) 
Nummulites garnieri 
DE LA HARPE 
Nummulites striatus 
(BRUG.) 

46 Nummulites bouillei 
DE LA HARPE 
Nummulites incrassatus 
DE LA HARPE 
Nummulites intermedius 
DE LA HARPE 
Nummulites vascus 
JOLY et LEYM. 
Nummulites retiatus Rov. 

47 Nummulites bouillei 
DE LA HARPE 
Nummulites incrassatus 
DE LA HARPE 
Nummulites intermedius 
DE LA HARPE 
Nummulites vascus 
JOLY et LEYM. 

n « 6 

I 

0,25 0,12 0,12 0,12 0,12 

0,3 0,6 0,8 

0,44 0,44 0,62 0,58 0,6 

0,12 1,0 1,0 1,1 

0,06 0,2 0,5 0,7 0,6 

0,08 0,8 0,9 0,7 

0,1 0,1 0,3 0,3 0,1 

0,3 0,6 0,8 

0,17 0,22 0,68 0,72 0,6 

0,2 0,6 0,6 

0,06 0,2 0,5 0,7 0,6 

0,1 0,1 0,4 

0,3 0,7 
1,0 

0,23 0,46 0,54 

0,2 0,6 0,6 

0,5 0,7 0,6 

0,1 0,1 0,4 

0,3 0,5 0,7 
n - 4 

I. 0,36 0,47 0,57 
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The territory seems to háve undergone intensive tectonics, especially in a fault 
— reverse fault zóne 2 km wide. The units present in the area háve a sliced 
structure with strips of various thickness and length. Some slices are perpen-
dicular at one another or folded together. Šuch a structure can be seen in the 
researched locality, too. 

Lithological characreristics and micropaleontological 
evaluation of the examined rocks 

Samples of Dogger - - Malm limestones were taken in the right side of the 
quarry (see PI. XXX). To the right of this part, in the lst bench there occur Lias 
crinoid limestones. 

Samples of the following beds were taken from the bottom to the overlier: 
1. light-coloured, fine grained limestones with red-brown layers of cherts. 

Microscopic examination proved that the matrix is micritic, with occurrences of 
silicified parts and a low content of clay minerals. Organic remains are represent-
ed by filaments, mainly calcified radiolarians, spines of sea urchins, fragments 
of bivalves, sponge spines, rarely crinoid segments, foraminifers and saccocoms. 
We failed to separáte any radiolarian microfauna. 

2. rusty-brown limestones with rusty-red cherty layers. Microscopically the 
matrix is micritic, with irregular silicified layers, organic remains are represented 
by sponge spines, radiolarians and filaments, often silicified. 

Rich radiolarian microfauna assemblage contained following species 
(sample 25): 

Acanthocircus subohlongus (YAO) 
Angulobracchia purisimaensis (PESSAGNO) 
Andromeda podbielensis (OŽVOLDOVÁ) 
Emiluvia orea BAUMGARTNER, 
Higumastra imbricata (OŽVOLDOVÁ) 
Hsuum brevicostatum (OŽVOLDOVÁ) 
Mirifusus guadalupensis PESSAGNO 
Obesacapsula morroensis PESSAGNO 
Paronaella kotura BAUMGARTNER 
Tetraditryma pseudoplena BAUMGARTNER 
Triactoma blakei (PESSAGNO) 
Tritrabs hayi (PESSAGNO) 
Tritrabs sp. aff. Tritrabs exotica (PESSAGNO). 

Oxfordian age is assumed according to the dáta of the latest biostratigraphic 
zoning of the Upper Jurassic (P. O. BAUMGARTNER, 1984), on the basis of the 
presence of the species Higumastra imbricata (OŽVOLDOVÁ) and Emiluvia orea 
BAUMGARTNER. 

3. rusty-red limestones interlaced with light-coloured calcite veinlets. 
Pseudocherts of a green — gray materiál can be seen in places. Microscopically 
the matrix is micritic with the filament microfacies. Silicified parts gradually pass 
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into calcareous ones. Of organic remains, ostracods, crinoid segments, 
globochetes and radiolarians are present. 

Following species were discovered in the radiolarian assemblage (sample 3): 
Acaeniotyle diaphorogona FOREMAN 
Acanthocircus dicranacanthos (SQUINABOL) 
Emiluvia chica FOREMAN, 
Emiluvia hopsoni PESSAGNO, 
Pantanellium gr. lanceola (PARONA) 
Foremanella hipposiderkus (FOREMAN) 
Parvicingula boesii (PARONA) 
Podobursa triacantha (FISCHLI) 
Sethocapsa cetia FOREMAN 
Podocapsa amphitreptera FOREMAN 
Triactoma tithonianum ROST 
Tripocyclia trigonum R ÚST. 

Presence of the species Sethocapsa cetia FOREMAN and Acanthocircus di­
cranacanthos (SQUINABOL) and absence of the Uppermost Tithonian species 
indicate, according to P. O. BAUMGARTNER-S zoning (1984), the age of the 
assemblage: Upper Kimmeridgian to lower part of the Upper Tithonian. 

4. rusty-red limestone with light-coloured calcite veinlets. Pseudocherts were 
not observed. Microscopically the matrix is micritic, with the filament microfa-
cies. A low clay minerál content. Of organic remains, sponge spines, fragments 
of bivalves, more rarely calcified radiolarians and Globochaete alpina LOMBART, 
are present. We failed to separáte any radiolarian microfauna. 

5. gray limestone with a pink shade. In places visible lamination — alterna-
tion of gray and rusty-brown laminae. 

Microscopically the matrix is micritic. Organic remains are represented by 
shells of foraminifers, radiolarians, ostracods, fragments of crinoid segments 
and lamellibranchiates. Saccocoms and uniserial bryozoa are abundant. Tintin-
noid organisms are represented by the species Crassicollaria intermedia (Du-
RAND DELGA), which is typical of the middle part of the Upper Tithonian, and 
Tintinnopsella carpatica (MURGEANU et FFLFPESCU), whose occurrence begins in 
the lower part of the Upper Tithonian. We failed to separáte any radiolarian 
microfauna. 

In the left part of the upper — 2nd bench, samples of a red-brown, pseudoch-
erty limestone were taken. The pseudocherts consisted of a gray-green materiál 
Microscopically the matrix is micritic. Of organic remains, mainly calcified 
radiolarians, sponge spines, saccocoms, fragments of bivalves, filaments and 
rarely aptychuses were found. The separated radiolarian assemblage was very 
poor and ít was impossible to assign it to an exact stratigraphic horizon 
(sample 10): 

Crucella sp. 
Paronaella sp. 
Sethocapsa cf. trachyostraca FOREMAN 
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Sethocapsa leiostraca FOREMAN 
Tritrabs sp. 

Because of the presence of the forms Paronaella sp. and Tritrabs sp., whose 
species were not identified, but which had been already in the pást found in 
Lower Cretaceous sediments {Paronaella sp. A. SCHAAF 1981, Tritrabs sp. — L. 
OŽVOLDOVÁ—M. SÝKORA 1984), these beds most probably represent the upper-
most part of the Tithonian formation. 

Conclusion 

Biostratigraphic research of the investigated formation, based on radiolarian 
microfauna evaluation and partly also on tintinnoid organism occurrences, 
proved the stratigraphic span Oxfordian to Tithonian of the investigated forma­
tion. 

Its Dogger age was not proved. In the end it can be stated, that in spite of 
abundant radiolarian microfauna in thin sections, its separation was often 
unsuccessful because of widespread calcification. 

List of determined species 

Acaeniotyle diaphorogona FOREMAN, 1973 
PI. XXXI, fíg. 1 

St ra t i g raph ic range: Upper Kelloway-Hauterivian 

Acanthocircus suhoblongus (YAO, 1972) 
PI. XXXI, fig. 3 

St ra t i g raph ic range: Bathonian — Tithonian 

Acanthocircus dicranacanthos (SQUINABOL, 1914) 
PI. XXXI, fig. 2 

St ra t ig raph ic range: Upper Kimmeridgian — Hauterivian 

Andromeda podbielensis (OŽVOLDOVÁ, 1979) 
PI. XXXI, fig. 4, 5 

St ra t i g raph ic range: Kelloway — Lower Kimmeridgian 
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Angulobracchia purisimaensis (PESSACNO, 1977) 
PI. XXXI, fig. 6, 7 

S t r a t i g r a p h i c r a n g e : Upper Kelloway — Lower Tithonian 

Emiluvia chica FOREMAN, 1973 
PI. XXXH, fig. 3, 4 

S t r a t i g r a p h i c r a n g e : Upper Kelloway — Hauterivian 

Emiluvia hopsoni PESSACNO, 1977 
PI. XXXII, fig. 5, 7 

S t r a t i g r a p h i c r a n g e : Upper Kelloway — Lower Berriasian 

Emiluvia orea BAUMGARTNER, 1980 
PI. XXXIII, fig. 1,2 

S t r a t i g r a p h i c r a n g e : Upper Oxfordian — Middle Tithonian 

Higumastra imbricata (OZVOLDOVÄ, 1979) 
PI. XXXII, fig. 6, 8 

S t r a t i g r a p h i c r a n g e : Kelloway — Lower Oxfordian 

Hsuum brevicostatum (OZVOLDOVA, 1975) 
PI. XXXIII, fig. 3 

S t r a t i g r a p h i c r a n g e : Kelloway — Middle Tithonian 

Mirifusus guadalupensis PESSACNO, 1977 
PI. XXXIII, fig. 4, 5 

S t r a t i g r a p h i c r a n g e : Kelloway — Lower Kimmeridgian 

Obesacapsula morroensis PESSACNO, 1977 
PI. XXXIII, fig. 6, 7 

S t r a t i g r a p h i c r a n g e : Upper Kimmeridgian — Upper Valanginian 
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Pantanellium ex gr. lanceola (PARONA, 1890) 
PI. XXXIV, fig. 1 

S t r a t i g r a p h i c r a n g e : Upper Jurassic — Albian 

Foremanella hipposidericus (FOREMAN, 1975) 
PI. XXXIV, fig. 2, 3 

S t r a t i g r a p h i c r a n g e : Upper Oxfordian — Hauterivian 

Paronaella kotura BAUMGARTNER, 1980 
PI. XXXIV, fig. 7, 9 

S t r a t i g r a p h i c r a n g e : Upper Kelloway — Lower Tithonian 

Parvicingula boesii (PARONA, 1890) 
PI. XXXIV, fig. 4 

S t r a t i g r a p h i c r a n g e : Kelloway — Hauterivian 

Podobursa triacantha (FISCHLI, 1916) 
PI. XXXIV, fig. 5 

S t r a t i g r a p h i c r a n g e : Kelloway — Lower Cretaceous 

Podocapsa amphitreptera FOREMAN, 1973 
PI. XXXIV, fig. 8 

S t r a t i g r a p h i c r a n g e : Upper Oxfordian — Lower Berriasian 

Sethocapsa cetia FOREMAN, 1973 
PI. XXXIV, fig. 6 

S t r a t i g r a p h i c r a n g e : Upper Kimmeridgian — Hauterivian 

Sethocapsa leiostraca FOREMAN, 1973 
PI. XXXV, fig. 2 

S t r a t i g r a p h i c r a n g e : Kelloway — Hauterivian 
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Tetraditryma pseudoplena BAUMGARTNER, 1980 
PI. XXXV, fig. 4 

St ra t i g raph i c range: Bathonian — Middle Tithonian 

Triactoma blakei (PESSACNO, 1977) 
PI. XXXV, fig. 5 

St ra t i g raph i c range: Kelloway — Middle Tithonian 

Triactoma tithom'anum Rusr, 1885 
PI. XXXV, fig. 6, 7 

St ra t i g raph ic range: Kelloway — Hauterivian 

Tripocyclia trigonum RÚST, 1885 
PI. XXXVI, fig. 5 

St ra t i g raph ic range: E. A. PESSAGNO (1977) gives range Upper Kim­
meridgian — Lower Tithonian. In our región this species was reported from 
limestones ranked to the Lower Berriasian of the locality Šípkovský Háj in the 
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Sethocapsa cf. trachyostraca FOREMAN, 1973 
PI. XXXV, fig. 3 

Note: Our specimens differed from Sethocapsa trachyostraca FOREMAN 
by greater number of the segments and substantially higher conical proximal 
part. 

S t ra t ig raph ic range: Kelloway — Upper Cretaceous 

Tritrabs sp. aff. Tritrabs exotica (PESSAGNO, 1977) 
PI. XXXVI, fig. 2, 4 

Note: Our specimens differed from Tritrabs exotica (PESSAGNO) by poss-
essing polygonal meshwork of the centrál area and from Tritrabs ewingi (PESS­
AGNO) by shorter rays and greater width of the rays. Similar specimens occur 
in the radiolarians in the locality Keblie near Puchov and in the locality �K�)�6�:�)�2�J 
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Plate XXXII 
1 Crucella sp. 2588, x 215, No. 10. 
2 Crucella sp. 2589, x 300, No. 10. 
3 Emiluvia chica FOREMAN, 3258, x 120, No. 3. 
4 Emiluvia chica FOREMAN, 3224, x 150, No. 3. 
5 Emiluvia hopsoni PESSAGNO, 3550, x 125, No. 3. 
6 Higumastra imbricata (OŽVOLDOVÁ), 5085, x 150, No. 25. 
7 Emiluvia hopsoni PESSAGNO, 3549, x 125, No. 3. 
8 Higumastra imbricata (OŽVOLDOVÁ), 5084, x 150, No. 25. 

Plate XXXIII 
1 Emiluvia orea BAUMGARTNER, 5092, x 90, No. 25. 
2 Emiluvia orea BAUMGARTNER, 3065, x 70, No. 25. 
3 Hsuum brevicostatum (OŽVOLDOVÁ), 5065, x 280, No. 25. 
4 Mirifusus guadalupensis PESSAGNO, 5057, x 180, No. 25. 
5 Mirifusus guadalupensis PESSAGNO, 5098, x 210, No. 25. 
6 Obesacapsula morroensis PESSAGNO, 3073, x 75, No. 25. 
7 Obesacapsula morroensis PESSAGNO, 2789, x 75, No. 25. 

Plate XXXIV 
1 Pantanellium gr. lanceola (PARONA), 5111, x 300, No. 3. 
2 Foremanella hipposidericus (FOREMAN), 0322, x 130, No. 3. 
3 Foremanella hipposidericus (FOREMAN), 3223, x 170, No. 3. 
4 Parvicingula boesii (PARONA), 5121, x 250, No. 3. 
5 Podobursa triacantha (FlSCHLl), 3237, x 140, No. 3. 
6 Sethocapsa ���	�
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W E S T E R N P A R T 

Fig. 2 — Fossil traces in the Inner Carpathian Paleogene in Slovakia 
(Czechoslovakia). Schematic map constructed on the basis of the geolo-
gical generál maps of the sheets: M-34-XX Trstená (Z. ROTH, 1960), 
M-34-XXVI Banská Bystrica (M. ���������2�� �������
���� �����	�
������������ ���*�'�$�"�- 
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Fig. 3 - Explanations: 1 - Neogene. Inner Carpathian Paleogene; 2 - sandston 
sequence (the sandstone absolutely dominating over the claystones); 3 - transitions 
sandstone sequence (the sandstones dominating over the claystones); 4 - conglomerati 
and sandstone beds of the Žipov - �
�������#���� ��� ������ �� �� ������������������ ���������������� ���� ���� 
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List of local i t ies 

Localities with the presence of fossil traces (P = presence of coalified remains); the localities in the 
area studied are numbered roughly from west to east: 4 — Dolný Kubín, 5 — Dolný Kubín, 6 
— Dolný Kubín, 8 — �����+���P�6�<�?�� ���� �D ���9�?�+�2�(�� �	�� �D � �8�0�)�0�H�� �	�� �D ���;�:�=�� �
�� �D ���8�(�<�9�2�K ���0�,�3�= � �6�:�6�2 
��� ���� �
�	 �D ���(�)�6�<�2�(�� ���� �D �%�0�:�(�5�6�<�?�� ���
 �D �%�0�:�(�5�6�<�?�� �� �D �%�0�:�(�5�6�<�?�� ���� �D ���0�2�(�<�2�(�� ���� �D ���6�5�9�2�?�� 
���
 �D ���,�H�,�P�6�<�?�� ���� �D ���0�7�:�6�<�9�2�? ���(�8�(�� ���� �D ���0�7�:�6�<�9�2�? ���(�8�(�� �
�� �D � �(�<�3�6�<�( �%�,�9�� �
�� �� � �6�7�8�(�+�� 
�
�� �D �'�?�<�(�J�5�? � �6�8�;�)�(�� �
�� �D ���0�7�:�6�<�9�2�K ���0�2�;�3�?�H�� �
�� �D ���&�*���L�(�5�=�� �
�� �D ���0�7�:�6�<�9�2�K ���0�2�;�3�?�H�� ���� 
�D �%�0�:�(�3�0�H�6�<�*�,�� ���
 �D ���(�4�5�A�2�� ���� �D ���0�7�:�6�<�9�2�K ���5�+�8�,�1�� ���� �D ���(�2�;�)�6�<�(�5�=�� ���� �D ���6�<�(�3�6�<�6�� ���
 
�D ���(�2�;�)�6�<�(�5�=�� ���� �D ���K�)�, ��� ���� ���� �D ���K�)�,�� ���� �D ���0�7�:�6�<�9�2�K � �,�:�,�8�� ���	 �D ���6�<�(�3�6�<�6�� ���
 �D 
� �6�+�)�(�5�9�2�@ ��� ���� ���� �D ���0�7�:�6�<�9�2�? ���6�2�(�<�(�� ���� �D ���6�<�(�3�6�<�6�� ���
 �D �%�K�*�/�6�+�5�?�� ���� �%�(�J�,�*�� ���� ��
�%�(�J�,�*�� ���� �D �%�(�J�,�*�� ���� �D �%�(�J�,�*�� ���� �D �%�(�J�,�*�� ���	 �D �%�(�J�,�*�� ���
 �D �#�(�:�8�(�5�9�2�? �G�:�8�)�(�� ���� �D � �6�7�8�(�+�� 
���� �D ���(�:�0�>�6�<�*�,�� ���� �D � �6�7�8�(�+�� ������ �D ���(�:�0�>�6�<�*�,�� ������ �D ���6�<�? ���,�9�5�?�� �����
 �D � �6�7�8�(�+�� �����
 �D � �6�7�8�(�+�� 
������ �D � �6�+�9�7�?�+�=�� ������ �D ���(�*�/�3�,�+�6�<�?�� �����
 �D ���(�*�/�3�,�+�6�<�?�� ������ �D ���9�:�;�8�P�(�� ������ �D ���9�:�;�8�P�(�� ������ 
�D ���9�:�;�8�P�(�� ���	�� �D �����O�2�? ���8�(�5�2�6�<�?�� ���
�� �D � �6�+�6�3�A�5�,�* ��� ���� ���
�� �D���,�J�4�(�8�6�2�� � � � � � � �� ���8�(�)�;�H�0�*�,�� ������ 
�D ���8�(�<�*�, ��� ���� �����
 �D ���,�<�6�L�( ��� ���� ������ �D �'�?�<�(�+�(�� ������ �D ���3�H�(�<�0�*�(�� ������ �D ���3�H�(�<�0�*�(�� �����	 �D �"�7�0�H�9�2�@ 
�%�3�(�*�/�=�� �����
 �D ���6�<�? �N�;�)�6�<�P�(�� ������ �D ���(�2�;�)�6�<�(�5�=�� ������ �D �#�0�*�/�K � �6�:�6�2�� ������ �D �G�(�8�0�H�9�2�@ ���8�(�<�*�,�� 
������ �D ���0�7�(�5�=�� ������ �D ���0�7�(�5�=�� ������ �D ���<�(�L�(�5�=�� �����
 �D ���(�1�,�8�6�<�� �����	 �D ���>�,�5�6�<�� �����
 �D ���,�8�5�A�2�� ������ 
�D ���=�9�3�0�5�(�� �	���
 �D ���0�7�:�6�<�9�2�@ ���0�(�L�(�5�=�� �	���� �D �!�,�3�6�<�� �	���� �D � �6�7�8�(�+ ��� ���� �	���	 �D �!�(�2�B�9�=�� �	���� 
�D �#�(�:�8�(�5�9�2�? ���6�4�5�0�*�(�� �	���� �D ���,�8�5�A�2�� �	���� �D �'�;�)�,�8�,�*�� 

���6�*�(�3�0�:�0�,�9 �&�0�:�/ �:�/�, �(�)�9�,�5�*�, �6�- �-�6�9�9�0�3 �:�8�(�*�,�9 ���  �� �7�8�,�9�,�5�*�, �6�- �*�6�(�3�0�-�0�,�+ �7�3�?�5�: �8�,�4�(�0�5�9���� �� �D 
�I�(�H�2�6�<�� �	 �D �%�,�3�0�L�5�?�� �
 �D ���8�(�<�9�2�? � �6�8�;�)�(�� �� �D ���(�$�*���M�� �� �D �"�8�P�(�*�0�,�� ���� �D � �;�L�6�<�� ���� �D � �;�L�6�<�� 
���	 �D � �;�L�6�<�� ���
 �D � �;�L�6�<�� ���� �D � �;�L�6�<�� ���� �D � �;�L�6�<�� ���
 �D � �;�L�6�<�� ���� �D ���(�3�(�:�0�5�?�� ���� �D � �8�0�)�0�H�� 
�	�� �D � �8�0�)�0�H�� �	�	 �D ���/�3�,�)�5�0�*�,�� �	�
 �D ���/�3�,�)�5�0�*�,�� �	�� �D ���;�:�=�� �	�� �D ���;�:�=�� �	�
 �D ���;�:�=�� �	�� �D ���;�:�=�� 
�	�� �D ���(�3�@ ���6�8�6�<�@�� �
�� �D ���8�(�<�9�2�K ���0�,�3�= � �6�:�6�2�� �
�
 �D �'�;�)�,�8�,�*�� �
�� �D ���0�,�9�,�2�� �
�
 �D ���(�)�6�<�2�(�� �
�� 
�D �'�(�)�0�,�+�6�<�6�� �
�� �D �'�(�)�0�,�+�6�<�6�� �
�� �D ���8�,�>�5�0�*�(�� ���� �D ���0�,�9�,�2�� ���	 �D �%�0�:�(�5�6�<�?�� ���� �D �%�0�:�(�5�6�<�?�� ���
 
�D �%�0�:�(�5�6�<�?�� ���� �D �%�0�:�(�5�6�<�?�� ���� �D �%�0�:�(�5�6�<�?�� ���� �D �!�;�J�6�4�)�,�8�6�2�� ���	 �D �%�K�*�/�6�+�5�?�� ���
 �D �%�K�*�/�6�+�5�?�� 
���� �D ���0�9�2�6�<�?�� ���� �D ���0�7�:�6�<�9�2�? �#�,�7�3�?�� ���� �D � �8�6�9�0�,�2�� �
�	 �D ���(�3�6�<�(�5�=�� �
�
 �D ���(�5�6�<�6�� �
�� �D ���-�(�5�6�<�6�� 
�
�
 �D �#�8�9�:�,�5�@�� ���� �D ���0�7�:�6�<�9�2�K ���0�2�;�3�?�H�� ���	 �D ���,�P�(�+�0�2�6�<�?�� ���� �D ���6�<�(�3�6�<�6�� ���� �D �#�(�:�8�(�5�9�2�? �G�:�8�)�(�� 
���
 �D �#�(�:�8�(�5�9�2�? �G�:�8�)�(�� �����	 �D �%�,�O�� �"�3�(�<�2�6�<�� ������ �D �%�0�2�(�8�:�6�<�*�,�� ������ �D �%�0�2�(�8�:�6�<�*�,�� ������ �D ���(�<�6�8�0�5�(�� 
������ �D � �6�+�9�7�?�+�=�� ������ �D � �6�+�9�7�?�+�=�� ������ �D � �6�+�9�7�?�+�=�� �����	 �D � �6�+�9�7�?�+�=�� �����
 �D �I�+�0�(�8�� ������ �D �I�+�0�(�8�� 
���	�� �D �%�,�O�2�? ���8�(�5�2�6�<�?�� ���	�	 �D �%�,�O�2�? ���8�(�5�2�6�<�?�� ���	�
 �D �%�,�O�2�? ���8�(�5�2�6�<�?�� ���	�� �D ���(�3�? ���8�(�5�2�6�<�?�� 
���	�� �D ���(�3�0�.�6�<�*�,�� ���	�
�D �%�,�O�2�? ���,�9�5�?�� ���	�� �D �%�,�O�2�? ���,�9�5�?�� ���	�� �D �%�,�O�2�? ���,�9�5�?�� ���	�� �D �%�,�O�2�? ���,�9�5�?�� 
���
�� �D �%�,�O�2�? ���,�9�5�?�� ���
�� �D �%�,�O�2�? ���,�9�5�?�� ���
�
 �D ���5�0�,�>�+�5�,�� ���
�� �D ���0�J�5�@ �!�;�J�)�(�*�/�= ��� ���� ���
�
 ��
���;�H�6�<�*�,�� ���
�� �D ���,�J�4�(�8�6�2�� ���
�� �D ���,�J�4�(�8�6�2�� �����	 �D ���8�(�<�*�,�� �����
 �D ���,�<�6�L�(�� ������ �D ���,�<�6�L�(�� ������ 
�D ���,�<�6�L�(�� ������ �D ���,�<�6�L�(�� ������ �D ���,�<�6�L�9�2�? ���6�3�0�5�(�� ������ �D �'�?�<�(�+�(�� ������ �D �'�?�<�(�+�(�� �����	 �D �$�3�6�J�(�� 
�����
 �D �$�3�6�J�(�� ������ �D �$�3�6�J�(�� ������ �D �%�=�H�5�@ �!�,�7�(�H�,�� �����
 �D ���0�J�5�@ �!�,�7�(�H�,�� ������ �� ���8�;�:�6�<�*�,�� ���
�� 
�D ���8�;�:�6�<�*�,�� ���
�	 �D �%�=�H�5�K �"�3�(�<�2�6�<�� ���
�
 �D �%�=�H�5�K �"�3�(�<�2�6�<�� ���
�� �D �%�=�H�5�K �"�3�(�<�2�6�<�� ���
�� �D �%�=�H�5�K 
�"�3�(�<�2�6�<�� ���
�
 �D ���0�1�(�*�6�<�*�,�� ���
�� �D �"�7�0�H�9�2�K ���8�/�6�<�� ���
�� �D ���(�)�3�6�P�6�<�� ���
�� �D ���(�8�2�;�H�6�<�*�,�� ������ �D 
���"�*���+�Q �5�� ���6�8���� ������ �D �%�A�:�2�6�<�0�*�,�� �����
 �D �G�(�8�0�H�9�2�@ ���8�(�<�*�,�� ������ �D �G�(�8�0�H�9�2�@ ���8�(�<�*�,�� ������ �D ���0�7�(�5�=�� 
�����	 �D �%�=�9�6�2�?�� �����
 �D �%�A�Q�(�>�� ������ �D �I�0�7�6�<�� ������ �D �"�,�+�3�0�*�,�� ������ �D �"�,�+�3�0�*�,�� ������ �D �"�;�*�/�? ���6�3�0�5�(�� 
������ �D �N�;�)�6�<�,�*�� ������ �D �N�;�)�6�<�,�*�� ������ �D � �8�,�H�6�<�� ������ �D � �8�,�H�6�<�� ������ �D �#�6�7�6�O�6�<�2�(�� ������ �D ���;�4�,�5�5�@�� 
�	���� �D ���(�9�,�5�6�<�� �	���� �D ���/�3�;�4�,�*�� �	���	 �D � �(�8�:�0�>�?�5�9�2�( �N�;�7�L�(�� �	���� �D �!�,�O�6�<�� �	���
 �!�,�3�6�<�� �	���� 
�D ���6�<�? �N�;�)�6�<�P�(�� �	���� �D �"�7�0�H�9�2�K �G�:�<�8�:�6�2�� �	���� �D �I�0�7�6�<�� �	���� �D �#�6�7�6�O�6�<�2�(�� �	���
 �D �"�:�8�?�5�, �7�6�+ 
�#�(�:�8�(�4�0�� �	���� �D ���(�3�K �"�3�(�<�2�6�<�� �	���
 �D ���0�9�2�6�<�?�� 

�/�(�<�, �)�,�,�5 �7�;�)�3�0�9�/�,�+ �(�3�8�,�(�+�= ������ �������5���� ���������� �����
���� �����
�
�� �����
���� ���������� ���������� 
�������	�� �������
���� ���� ������ ���������+�#�(�'���% �+�,�-���#���+ �(�  � �(�+�+�#�% �,�*�������+ �"���.�� �������' ���(�'���-���,������ �+�#�'���� 
�����
���� ���%�+�( � �(�* �,�"�� ���*���� �(�  �,�"�� ���'�'���*�������*�)���,�"�#���' �����%���(�!���'�� �#�' ���%�(�.���$�#���� ���, �/���+ �#�' 
�,�"�#�+ ���*���� �,�"���, �*���+�����*���" �/�(�*�$ �/���+ �)�*��� ���*���'�,�#���%�%�1 �,���*�&�#�'���,���� �#�' ���������� �+�#�'���� �,�"�� 
���'�'���*�������*�)���,�"�#���' �����%���(�!���'�� ���*���� ���0�"�#���#�,�+ �� �+�#�&�)�%���* �!���(�%�(�!�#�����% �+�,�*�-���,�-�*�� �,�"���' 
�,�"�� ���-�,���* �����*�)���,�"�#���' � �%�1�+���" �/�"�#���" �#�+ �� �+�,�*�(�'�!�%�1 �,�����,�(�'�#�����%�%�1 ���#�+�,�-�*������ �*���!�#�2�'�� 

������ 



cs Fig. « 
• 120 • HO 

• 135 

M 

a • • 
O 9 • 

*S^ - *} 

" ' \ 

12 �� 

�� �� ���� �� 

�
������ �� �" ������������������������ ���������������� ���� ������ �������������������� ������������������������ �" ������� ������������������������������ ������������ ���	�
�� 

������ 

�! �� 

�� ���� 



• 146 

o 

SC BCS 25 »193 

• 87 

• 65 

I \ 
• 

r 

n 

• 79 

• 203 
• 89 

1 

n 

lh 

v.:i 
Ši 

12 m 

Fig. 5 Lithological profilcs of the localities investigated—claystone (C), sandstone (S), claystone sandstone (CS) �����
�
���� ������ �	�������� �
���������
�
 
�������
���������� ������������ 



The investigations were conducted in a more systematic way within the research 
programme of the Central Geological Survey, Prague, Brno Office, since 1978, 
and within the programme of the D. Štúr Geological Survey, Bratislava, in the 
periód from 1981 to 1982. 

The samples taken in the area studied are deposited in the collections of the 
Moravian Museum in Brno. 218 sites were examined and about 500 samples of 
fossil traces were collected in total. The map of the región (Figs 2, 3) also 
includes the names of localities where no fossil traces were found. This is 
because rather wide sections were examined either in the vertical direction at 
some sites (e.g. Pribiš locality (19), about 70 m of the stratigraphic sequence) or 
along the strike of the beds (e.g. Malatiná locality (18), an about 1.5 km long 
section along excavations). Šuch was the �:���.�! ���'�.�* �!�'�.�!�2�$�!�-�! �%�) �/�$�! �-�!�#�%�7�) �0�)� �!�- 
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KIEWICZ (1977) who investigated a wide area of the Carpathian flysch in Poland. 
In the generál part of his book the author specifies, in a very detailed way, the 
dáta on the relations of fossil traces to lithology and to the depth of the area of 
sedimentation, dáta on their position in the deposited beds, etc. For this reason, 
I abstain from repeating these dáta and refer to the book quoted. In the sections 
"occurrence" of the paper presented, I do not report (with a few exceptions) the 
occurrence of the individual fossil traces on Polish territory or the presence of 
traces in Poland that also occur in the Outer Carpathian flysch of Czecho­
slovakia, because this would lead to an enormous increase in dáta. The list of 
fossil traces also includes, for completion, two problematic "Body fossil" traces, 
namely Carpatia tubiformis (M. PLlCKA 1986), determined earlier in the Outer 
Carpathian flysch of the ���������# �
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Ichnogenus Punctumichnium n. ichnogen. 
Type specimen: Punctumichnium parvum n. ichnosp. 

Denomina t i on : In accordance with the puncture produced by the ani-
mal on the surface of the sea-bottom. 

D iagnos is : Traces of circular, singularly of elliptical shape, of 1 to 6 mm 
size, forming a negatíve epirelief or a positive hyporelief. 

Remark: No name has been used in the literatúre up to now for traces 
of this species; in generál, they are denoted as "tubercules" (see M. K.S1AŽ-
KIEWICZ 1977, text-fig. 28). However, studies of fossil traces in the Carpathian 
flysch of eastern Slovakia (M. PLICKA 1982) or in the western part of the Outer 
Carpathian flysch (Godula Beds of the Silesian nappe) have shown that these 
small traces also can and mušt be distinguished. Two species were determined 
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Assoc ia t ion : Planolites sp., Taprhelminthopsis auricularis. 
Origin: The punctures were produced by marine animals moving on the 

sea-bottom or in its proximity (small fishes, punctures produced by echinoid 
spines, etc). 

Occur rence : ICP (Paleogene), Outer Carpathian flysch (Cretaceous, Pa-
leogene). 

Punctumichnium médium n. ichnosp. 
Plate XXXVII, Fig. 1 

Holo type : Sample No 58/12, Moravian Museum in Brno. 
Type loca l i ty : Liptovská Mara water storage basin (58), slope and ex-

cavations northwest of the inundated church. 
Type level: Claystone-sandstone development of the Inner-Carpathian 

Paleogene, Eocéne. 
D e n o m i n a t i o n : In compliance with the size, from the latin 

"medius" = médium. 
Ma te r i á l : A number of samples from the area of the Inner Carpathian 

Paleogene and the Outer Carpathian flysch. 
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Fig. 6 — Schematic drawing of the new fossil trace Punctumichnium n. ichnogen. Punctumichnium 
parvum n. ichnosp. 1 — view on the upper (A) and the lower (B) bedding planes; cross section of 
the bed: 2Aa — upper bedding plané, 2Ab lower bedding plané. Punctumichnium médium n. 
ichnosp. View on the upper (B) and the lower (B,) bedding planes; cross section of the bed: 2Ba 
— upper bedding plané, 2Bb — lower bedding plané. 
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Diagnos is : Single traces of circular, sparsely elliptical shape, 4 to 6 mm 
in diameter, forming negatíve epireliefs or positive hyporeliefs. 

Descr ip t ion : Circular, singly elliptical traces, 4 to 6 mm in diameter, 
frequently associated with other fossil traces. The height of the epi- or the 
hyporelief is 1 to 3 mm. The traces are often disturbed by traces of other náture. 

Remark: The trace described is rather abundant in the sediments of the 
Carpathian flysch, particularly in the Godula Beds of the Silesian nappe (Creta-
ceous). 

Sediment : Green-grey, fine-grained, fine-micaceous, calcareous sand-
stone of lamellar fissility, 1 to 2.5 cm thick. 

Assoc ia t ion : The holotype sample displays traces of Planolites sp. and 
Belorhaphe zickzack (HEER, 1876). The following traces were also �0�#�(�"�� ���' �'���� 
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Sediment : Green-grey, very fine-grained, calcareous, partly micaceous, 
slightly convolute sandstone. The lower surface with the new-described traces is 
light greyish. 

Assoc ia t ion : Belorhaphe zickzack, Popradichnium erraticum, Agrichnium 
incompositum, Planolites sp., Godulaichnium tenue. 

Or ig in: The depressions in the clayey surface of the seabottom resulted 
most likely from the activity of sea organisms moving on the floor. The arc-like 
arrangement of the traces resulted most likely from the activity of the ���
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Remark : In their appearance, the minor projections resemble the trace of 
Punctumichnium médium n. sp., but they difter from the latter by the presence 
of pits that are of the náture of a negatíve hyporelief. 

Sediment : Greenish-grey, yellowish, fine-grained, calcareous, fine-mica-
ceous, platy laminated sandstone. 

Assoc ia t ion : Megagrapton tenue, Paleodictyon intermedium, P. mini­
mum, P. minutissimum, P. strozzii, Saportia striata, Planolites sp., Gordia 
molassica, Subphyllochorda laevis, Helminthoida miocenica, Popradichnium mi-
nutum, Punctuichnium parvum, P. médium, Protopaleodictyon submontanum, 
Megagrapton irregulare, M. tenue. 

Or ig in: The projections at the lower sandstone surface may háve been 
produced by marine animals that, in their search for food, force their bodies 
partly into the clayey sea-bottom. As the projections display small pits at their 
ends or at a larger surface (for instance, with flat projections, see sample 
No 69/3), the trace could háve been produced by a denticulate suction ap-
paratus. Marine leeches (Hirudinea) or marine fishes šuch as the marine lamprey 
(Petromyzon marinus), or the Atlantic hagfish (Myxine glutinosa) could be taken 
into consideration. An undistinct projection of a size larger than that of sample 

V(„„„: 

f 

Fig. 7 — Liptovichnium dubium n. ichnogen. n. ichnosp.. Liptovský Mikuláš locality, claystone-
sandstone facies of the Inner Carpathian Paleogene (Eocéne). Samples from this locality: a, b — 
69/24, c — 69/47, d — 69/29, e — 69/47, f, h — 69/3, g — 69/58. 
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No 69/3 could háve been produced only by the contact with a suction organ on 
a larger surface. 

Occur rence : CS, ICP, (Eocéne), Liptovský Mikuláš locality (69). 

II. Simple s t ruc tu res 

This group is well represented in the Inner-Carpathian Paleogene. It consists of 
cylindrical, mostly straight, more rarely slightly curved burrows, with no or few 
lateral branches. The surface is either sculptured or smooth. Sculptural ele-
ments, šuch as ribbing or striation, may be purely superficial, or reflecting an 
internal segmentation of the burrow. Most of the types are long burrows, with 
no detectable terminations, but some are short with one end well defined. The 
classification into ichnogenera is based on the external sculpture. In the area 
studied, this group includes six ichnogenera: Planolites NICHOLSON, Gyrichnites 
WHITEAVES, Arenicolites SALTER, Popradichnium �������H������ ���	�������
�������
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No 140/2, Hrabušice locality (140) mostly 6 to 8 mm in diameter. The burrow 
courses in the sediments are mostly parallel to bedding, but they also are oblique 
or nearly perpendicular to the bedding surface. The course of the trace is mostly 
parallel to the lower bedding surface (positive hyporelief) or nearly follows the 
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into the flank and aligned at the wall surface of the burrow in the initially 
water-saturated sediment (text-fig. 9C). 

Sediment : Very fine-grained to very coarse-grained sandstones. 
Assoc ia t ion : As the traces of the genus Planolites NICHOLSON, 1873, 

are widely distributed in all lithofacies of the Inner Carpathian Paleogene in 
Slovakia, they can be found in common with almost all species of fossil traces 
determined in this región. 

Or ig in : The traces of the genus Planolites NICHOLSON, 1873, were 
produced by marine annelid worms {Annelida, Polychaeta). 

Occur rence : All facies of the Inner Carpathian Paleogene, marine sedi­
ments all over the world from Precambrian to Neogene time. 

Ichnogenus Gyrichnites WHITEAVES, 1883 
Type specimen: Gyrichnites gaspensis WHITEAVES, 1883 

Descr ip t ion : Trails of large size, undulating, slender, rounded furrows 
marked transversely by nearly straight, subparallel and subequidistant grooves 
(W. HÄNTZSCHEL 1975). 

Gyrichnites sp. 
Plate XXXVIII, Figs 6, 7; text-fig. 10 

Mate r iá l : 4 samples 
Descr ip t ion : Tubular shapes in the sediment, 4 to 10mm in diameter, 

with pronounced transversal segmentation. About 4 segments per 5 mm of the 
groove length (e.g. sample No 212/2). 

Remark : In the región of the ICP, traces with distinct segmentation 
found at Myslina (sample No 198/1), Rakúsy (sample No 212/2,1), Jamník 
(sample No 73/1), and Liptovský Ondrej (sample No 73/13) localities core-
spond to the fossil trace reported by W. HÄNTZSCHEL (1975) in Fig. 4, Plate 40, 
p. W. 66. The segmentation of the trace strongly resembles that of marine 
annelid worms. Two traces 7 mm wide were found in the fine-to medium-grained 
sandstone of sample No 73/1, three traces 4, 5 and 10 mm wide in sample 
No 74/13. Claystone development of the beds was determined in both cases. 
Sample No 212/1,2 exhibits claystone-sandstone development. This sample 
displays distinct segmentation (4 segments to each 5 mm of the trace length). 
The samples from Myslina locality háve been assigned to the samé facies. There, 

Fig. 8 — Planolites sp. Figs 1—12: 1 — Bzenov (192) CS, 192/1; 2 — Poprad (103), C, 103/25; 3 
— Reíov (205), C, 205/1; 4 — Liptovský Mikuláš (69), CS, 69/32; 5 — the samé, 69/37; 6 — the 
samé, 69/32; 7 — the samé, 69/6; 8 — the samé, 69/27; 9 — the samé, 69/38; 10 — Olšavica (158), 
S 158/5; 11 — Liptovský Mikuláš (69), CS, 69/44; 12 — Važec (90), BCS, 90/1. 
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two Gyrichnites traces following the stratification plané, 6 mm wide and over 
10 cm long, were found on the sandstone sample. Fossil traces of this náture are 
widely distributed within the Inner Carpathian flysch in Moravia and also in 
eastern Slovakia. 

Sediment : Fine- to medium-grained sandstones. 
Or ig in: The trace was produced by marine annelid worms, presumably 

decayed, so that segmentation was preserved as an impression of the body 
surface where the worm had died. The segmentation would háve been 
obliterated if the worm had continued moving. 

Occur rence : C, CS, ICP (Eocéne), Outer Carpathian flysch (Cretaceous 
— Paleogene). 

Fig. 9 — Schematiic drawings of the dáta on the fossil trace Planolites sp. related to the sediment. 
A — the Planolites sp. trace. often developed as a positive hyporelief, suddeníy turns into the 
overlying bed (in the �����������8�, ��� � �(�+�- �-�( ���,�����)�� �.�)�0���+���, ��� �-���+ �-�"�� �,�.�������' �����)�(�,�#�-�#�(�' �(�  �,���'���1 �&���-���+�#�2�% 
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Ichnogenus Arenicolites SALTER, 1857 

Descr ip t ion : Simple U-tubes without spreite, perpendicular to the bed­
ding plané; varying in size, tube diameter, dištance of limbs, and depth of 
burrows; limbs rarely somewhat branched, some with funnel-shaped opening; 
walls commonly smooth, occasionally lined or sculptured; burrows may reach 
considerable depth (W. HÄNTZSCHEL, 1975). 

Remark : The literatúre reports several species from various areas all 
over the world, as, for instance, the species A.franconicus (F. TRUSHEIM, 1934) 
from the Triassic in Germany. However, a certain disagreement in distinguish-
ing the species appears in the literatúre and, for this reason, I háve not used the 
species name for our discovery. 

Arenicolites sp. 
Plate XXXIX, Fig. 6 

Mater iá l : 3 sandstone fragments 
Descr ip t ion : U-shaped fossil trace. Two tubular worm trails having up 

to 2 cm in diameter run perpendicularly to the bedding plané in the mutual 
dištance of 4.5cm (M. �������E������ �
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locality (89) and the fossil trace of Calixichnium häntzscheli �������K���� �	�����	 �)�; 
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Assoc ia t i on : Planolites sp., Popradichnium minutum, Punctumichnium 
parvum n. ichnosp., P. médium n. ichnosp., Aulichnites parkensis, Merostomich-
nites beecheri, Scolicia prisca, S. piana, Taprhelminthopsis auricularis, Mega­
grapton tenue. 

Fig. 11 — Popradichnium erraticum �������-���� �$�# �(�����)�!���& �'���#���'�(�$�#�� ���&�����"���#�(�' ���( ���$�%�&���� �!�$�����!� �(�* ���	�������� 
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O c c u r r e n c e : ICP, C, CS, S (Paleogene). Traces of this náture were also 
found in the sandstones near the basal clastic sediments at Važec (88, 89) and 
Bzenov (193) localities. These traces were singularly found in the Godula Beds 
(Cretaceous) of similar lithologic development in the Silesian nappe of the Outer 
Carpathian flysch. Traces of this species háve been found, recently, in the Upper 
Devonian sediments in Libya at Fezzán near Sebha (M. PLIČKA, 1983). 

Popradichnium minutum n. ichnosp. (in press) 
Plate XXXIX, Figs 4. 5 

Mate r i á l : 26 specimens 
Desc r ip t i on : Straight or slightly bent minuté tubular traces on the low­

er bedding plané of the sandstone, 0.3 to 0.8 mm in width and 2 to 15 mm in 
length. The traces follow various directions, they do not branch and are super­
posed at the contact points. 

Remark : The new trace of Popradichnium minutum is the miniatúre form 
of the fossil trace of Popradichnium erraticum. Due to its minuté dimensions it 
easily escapes the geologisťs attention, particularly if larger patterns of fossil 
traces appear near-by. Only large accumulations of these small fossil traces 
point to their presence. 

Fig. 12 — Popradichnium erraticum PLIČKA, Poprad locality (103), C, h ojotype, sample No YA 1475 
(M. PLIČKA, 1983, PI. I). P - Piano, tes. 
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Sediment : Fine-grained, calcareous tabular sandstones, 3 to 15 cm thick. 
Assoc ia t ion : Planolites sp., Popradichnium erraticum, Punctumichnium 

médium, P. parvum, Eulalites obscurus, Arenicolites sp., Aulichnites parkensis, 
Paleodictyon regulare, P. minimum, P. intermedium, Gordia molassica, Godu-
laichnium tenue, Scolicia prisca, S. piana, Merostomichnites beecheri, Sub-
phyllocorda laevis, Taprhelminthopsis auricularis, Heiminthoida miocenica, 
Agrichnium incompositum, Cumulusichnium incertum. 

Or ig in: The tubular traces are thought to be due to the activity of ma­
rine worms of minor dimensions. 

Occur rence: Krosno Beds of the Silesian nappe (Oligocene), Inner Car­
pathian Paleogene, Godula Beds of the Silesian nappe (Cretaceous). 

Ichnogenus Agrichnium PFEIFFER, 1968 
Type specimen: Agrichnium fimbriatum (LUDWIG) (W. HÄNTZSCHEL 1975) 

Remark : Small cylindrical traces following subparallel {Agrichnium fim­
briatum (LUDWIG)) or various directions and crossing one another {Agrichnium 
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Fig. 13 — Agrichnium incompositum �������M������ �9�*�/�C�4�( �6�- �:�/�, �*�6�;�8�9�,�9 �6�- �:�/�, �:�8�(�*�,�9 �6�5 �9�(�4�7�3�, ���6 �������	 
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impressions, transversely or slightly obliquely arranged, opposite to each other 
(W. HÄNTZSCHEL, 1975). 

Remark : The individual was determined at the bedding plané of the 
sandstone. 

Sediment : Light grey, fine-grained calcareous sandstone. 
Assoc ia t ion : Scolicia prisca, Ptanolites sp., Paleodictyon majus, Mega-

grapton tenue. 
Or ig in: Merostomichnites forms that may be attributed to euripterids or 

to phyllopods (W. HÄNTZSCHEL, 1975). 

Fig. 14 — Merostomichnites beecheri PACKARD, 
lower bedding plané of the tabular sandstone ex-
hibiting a trace. Dovalovo locality (85), C, 85/11. 
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III. Branched s t ruc tu res 

Here are grouped traces with a main, cylindrical or tubiform stem which in a 
twig-like or bundle-like manner ramifies into numerous lateral branches. These 
may be rectilinear or feebly curved, or developed in a tuberculate form. AH types 
branch horizontally or subhorizontally. Within the Inner Carpathian Paleo-
gene, this group of fossil traces includes six ichnogenera: Calixichnium �������0���	�� 
�������������
�� �����������	�
������ ���������������������
�� ���	������ ���������
���
������ �����������
�����
�� ���������������
��
�����
�
���� �����������
�����
�� ���&�� �����
�������
�	�����
���� �������0���	�� 

�����!�&�'� ���&�,�* �������
���
�	�����
���� �������0���	�� �������� 
���.�(�� �*�(�����"�%���&�� �������
���
�	�����
���� �������������	�������
 �������0���	 

� � � � �%� � � ) �# �� �����$�"���,�$���) ���,�&���! �'�� ���$�'�*���$�. �*�(�������� �+�,���,�$���) �+�)������ ���'�*�*�"�$�* �� �����- 
�����&�+�)�"�%���+�)���* �$�'�&� �� �-�"�+�! �'���+�,�*�� ���&���* �"�& �,�(�-���)�� ���&�� ���'�-�&�-���)�� ���"�)�����+�"�'�&�*�� ���!�"�* 

������ 



trace fossil is very similar to that of the genus Cylindricum LINCK, 1949 (W. 
HÄNTZSCHEL 1975, Figs 35—4a, 4b) in its shape, obtuse cylindrical ends and 
presence of the cylinders in groups. It differs, however, in its total cylindrical 
arrangement (shape), position in the bed and orientation with respect to the 
bedding plané. Contrary to Cylindricum LINCK, 1949 forming a convex hypo-
relief perpendicular to bedding, the trace fossil Calixichnium häntzscheli can be 
seen as an epichnium - - endichnium at the upper bedding plané, with its 
torn-away, obtuse ends of cylinders gently projecting above it. Another feature 
distinguishing it from Cylindricum LINCK, 1949 is the fact that its single cylin­
ders and calicular cylindrical bunch include an angle of 25° to 30° with the upper 
bedding plané. 
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Occur rence: Upper Eocéne, claystone-sandstone sequence of the Inner 
Carpathian Paleogene. Podolínec (135) and Hýbe (79) localities. 

Ichnogenus Saportia SQUINABOL, 1891 
Type specimen: Saportia striata (SQUINABOL), 1891 

Remark : Long large cylindrical burrows, 1 to 2cm in diameter, com-
monly in dendriform arrangement, branching dichotomously; surface with 
rhombic pattern produced by delicate arched parallel striations in two systems. 
Found in flysch deposits (W. HÄNTZSCHEL, 1975). A. V. BORRELLO (1966) 
reports another generic name — Palaeosaportia BORRELLO, 1966, p. 20 (type P. 
LOEDELI). A. V. BORRELLO (1966, p. 20) noted that there were only small 
differences in shape between his Palaeosaportia from the Ordovician of South 
America (Arg.) and Saportia from the Tertiary of Italy. W. HÄNTZSCHEL (1975) 
believes that a new generic name is not required for burrows that vary consider-
ably in shape. 

Saportia striata (SQUINABOL), 1891 
Plate XL, Figs 4, 5; Plate V, Fig. 6; Text-fig. 16 

Mater iá l : 3 specimens 
Descr ip t ion : A tubular trace 7 mm in diameter, dichotomously bran­

ching (sample 69/59) or a centrál tube bifurcating into two tubular branches of 
conforming size (sample 69/60). The second sample exhibits tubular branches 
about 4 cm long with obtuse termination, while double dichotomous branching 
in intervals of about 1.5 to 2 cm was observed for the first sample (69/59). 

Fig. 16 — Saportia striata (SQUINABOL), Liptovský Mikuláš (69), CS. 1 — 69/59, 2 — 69/60. 
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Remark: The samples from the Eocéne flysch in Slovakia are smaller 
(only 7 mm wide) than the species Saportia striata (SQUINABOL). However, there 
is no reason for erecting a new species (see A. V. BORRELLO, 1966). 

Sediment : Yellowish-grey, fine-grained calcareous sandstone, of thin-
shaly fissility. 

Assoc ia t ion : For instance, Megagrapton tenue, M. irregulare, Paleo-
dictyon minimum, P. minutissimum, P. intermedium, P. strozzii, Helminthoida 
miocenica, Planolites sp., Gordia molassica, Buthotrephis sp. 

Or ig in: Saportia was interpreted by R. RICHTER (in O. WILKENS, 1947) 
as fillings of burrows produced by animals and later deposited after having 
passed through the alimentary tract. 

Occur rence: CS, ICP, Eocéne. Liptovský Mikuláš, brickworks (69) and 
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Ichnogenus Chondrites STERNBERG 1833 
Type specimen: Chondrites targonii (BRONGNIART) (H. N. ANDREWS, 1955) 

Remark : As reported by M. KSIAŽKIEWICZ (1977), the classification is 
based on branch width and the móde and angle of branching. S. SIMPSON (1957) 
doubts about the validity and usefulness of specific recognition in Chondrites. 
He presumes that the differences may be attributed to the �����������Q�> �-�0�3�,�A�4�:�@�= 
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Fig. 17 — Differences in the configuration of the dwelling structure Thalassinoides. A, three-dimen-
sional boxwork structures exhibiting mostly T-shaped branches: T. paradoxicus. B, essentially 
planar burrow systems mainly displaying Y-shaped bifurcations: T. suevicus (R. W. FREY — S. G. 
PEMBERTON, 1985, p. 89, Fig. 23). 

Thalassinoides sp. 
Plate XLI, Figs 1—3, 5; Text-fig. 18 

Mater iá l : 13 specimens 
Descr ip t ion : The burrows determined in Eocéne sandstones (ICP) pass 

through the rock in three dimensions. They branch and their width varies from 
1 to 3.5 cm. If following the bedding plané, they are somewhat flattened in 
vertical direction. In sample 79/10, for instance, the cylindrical sandstone filling 
materiál in the burrow is 1 cm high and 2 cm wide (in the horizontál direction). 
The burrows follow horizontál and vertical directions or run obliquely to the 
bedding. 

The inside walls of the burrows (or the surface of the cylindrical, slightly 
flattened filling string) are darker in colour than the rock proper, namely 
rusty-brown. The burrows show internal transversal segmentation varying from 
several millimetres to nearly 1 cm. It can be seen on the transverse section of the 
cylindrical burrow filling that the filling surface is smooth in places, but mostly 
it exhibits irregular rounded projections and depressions, as is obvious from the 
drawing in the text-figure. The width of the branches diverging from the initial 
burrow differs in some cases; one branch is 2 cm and the other 2.5 cm wide, for 
instance. 
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Remark : Doe to the relatively small number of species and the limited 
occurrence of this fossil trace (three sites), it cannot be established so far whether 
the inside smooth or somewhat rough surface of the cylindrical burrow filling 

Fig. 18 — Thalassinoides sp.: 1 — Hýbe (79), BCS, 79/19; 2 
— 79/32; 6 — 79/16; 7 — 79/10; 8 — 79/5. 

79/21; 3 —79/20; 4 — 79/15; 5 
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(in the cross section) can be considered a diagnostic sign. The possibility of 
detecting this trace in the basal clastic sediments seems to be highly affected by 
the small amount of man-made and natural exposures in these sediments. 

Sediment : Light grey, greenish, fine- to medium-grained, calcareous, im-
perfectly bedded, micaceous sandstone. 

Assoc ia t ion : Planolites sp., Calixichnium häntzscheli, Megagrapton irr-
egulare. 

Or ig in: Formerly interpreted as algae or horný sponges (Ceratospon-
gidae); undoubtedly feeding and dwelling burrows of crustaceans; sometimes 
associated with actual remains of callianassids (K. EHRENBERG, 1938; H. 
MERTIN, 1941; M. F. GLAESSNER, 1947; A. H. MÚLLER, 1970), described with 
Glyphea crustacean inside burrow (B. W. SELLWOOD, 1971). 

Occur rence: BSC, ICP, (Paleogene), localities: quarry near the village 
of Hýbe (79) and excavation dumps near the village of Bzenov (193). 
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Sediment : Greenish-grey, fine-grained, calcareous sandstone of tabular 
fissility and with convolute lamination. 

Assoc ia t ion : Aulichnites parkensis, Punctumichnium parvum n. ichnosp., 
Popradichnium minutum n. ichnosp. 

Or ig in : The cylindrical shape of the ribs in some specimens and the reen-
trants on the flanks of the ribs argue for a postdepositional burrowing. The 
centrál knob may mark the outlet of the habitation hole of the animal (polych-
aete?) working below the sand (M. KSIAŽKIEWICZ, 1977, p. 100). 

Occur rence : CS, ICP (Eocéne), in close vicinity to the basal clastic sedi­
ments, Važec locality (88). 

V. Spre i ten s t ruc tu res 

This group includes radiating forms arranged in spirals that occur at several 
localities within the Inner Carpathian Paleogene. They háve been assigned to the 
genus Zoophycos MASSALONGO. 

Zoophycos MASSOLONGO, 1855 
Type specimen: Zoophycos circinnatus (BRONGNIART) 

Remark : In 1855, the following diagnosis of the genus was presented by 
A. MASSALONGO: The leaves simple or branching, linear, tubular, very dense, 
radial, spirally winding, separated or joined together, at the base converging to 
a strong phylum of cylindrical or conic shape, rounded, often irregularly rising 
(A. MASSALONGO, 1855, p. 46). 

Orig in : The origin of Zoophycos has frequently been discussed in the 
literatúre all over the world. Initially, vegetable origin was assumed (A. MASSA­
LONGO, 1851, 1855, later e.g. L. BARSANTI, 1902; S. VENZO, 1951, 1952; A. 
MCGUGAN, 1964). Later their origin was ascribed to fossil traces (O. ÁBEL, 
1935; A. SEILACHER, 1954; J. LESSERTISSEUR, 1955, etc). Recently, "Zoophy­
cos" has also been considered an imprint of the prostomial parts of the gill 
organs of sedimentary marine worms (M. �������>������ �	�����	�� �	���
���� �	�������� ���� �!�� 
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Remark : The literatúre does not consistently observe the species and 
generic indications of these spiral forms. So it comes about that the notion of 
Zoophycos includes even quite different forms. For instance, the paper by W. 
HÄNTZSCHEL (1975) indicates under the key-word of "Zoophycos" on Fig. 75, 
p. W. 121, Fig. li a photograph that is assigned to the genus Echinospira GiROT-
TI, 1970. (E. pauciradiata GlROTTl, 1970; O. GlROTTl, 1970). This classification 
of Fig. li seems to háve been made inadvertently after prof. ���C���%�*�$�������O�$ 
�.�/�+�<�2�� �?�2�/�7 �2�3�; �?�8�:�4 �?�+�; �,�:�8�=�1�2�< �<�8 �+ �-�5�8�;�/ �,�A �8�<�2�/�: �:�/�;�/�+�:�-�2 �?�8�:�4�/�:�; �?�2�8 
�+�.�.�/�. �<�2�/ �9�2�8�<�8�1�:�+�9�2�; �<�2�+�< �� �2�+�. �;�/�7�< �<�8 �9�:�8�0�� ���C���%�*�$�������� �3�7 ���������� ���8�: �<�2�3�; 
�:�/�+�;�8�7�� �<�2�/ �5�+�<�/�;�< �0�3�7�.�; �8�0 �/�7�8�:�6�8�=�; �0�8�:�6�; �<�2�+�< �.�3�;�9�5�+�A�/�. �;�9�3�:�+�5 �.�3�+�6�/�<�/�:�; �=�9 �<�8 
������ �6 �+�7�. �8�-�-�=�:�:�/�. �3�7 �<�2�/ �6�+�:�3�7�/ �;�/�.�3�6�/�7�<�; �8�0 ���/�? �*�/�+�5�+�7�. �0�:�8�6 ���:�/�<�+�-�/�8�=�; 
�<�8 �!�+�5�/�8�1�/�7�/ �<�3�6�/ ������ �#�� �$�%���'�����$�� ���������� ���� ���� �(�������)�� �����
���� �+�7�. �3�7 �<�2�/ 
���/�8�1�/�7�/ ���%�8�:�<�8�7�3�+�7�� �;�/�.�3�6�/�7�<�; �8�0 ���<�+�5�A ��� �� �����#� �%�%���� ���������� �2�D�>�/ �,�/�/�7 �.�3�;�:�/�1�+�:�.��
�/�.�� ���; �2�+�; �,�/�/�7 �;�<�+�<�/�. �,�A �;�/�>�/�:�+�5 �&���$�� �;�-�3�/�7�<�3�;�<�; �/�7�1�+�1�/�. �3�7 �;�<�=�.�3�/�; �8�0 �!�+�5�+�/�8��
�B�8�3�- �;�/�.�3�6�/�7�<�;�� �<�2�/ �<�A�9�3�-�+�5 �;�9�3�:�+�5 �0�8�:�6 �8�0 �<�2�/ �8�:�3�1�3�7�D�5 �
�����������
���� �;�9�/�-�3�6�/�7�; �0�:�8�6 
�7�8�:�<�2�/�:�7 ���<�+�5�A �/�@�2�3�,�3�<�3�7�1 �+ �;�3�7�1�5�/�+�@�3�; �8�0 �<�2�/ �;�9�3�:�+�5 ������ �����$�$����� �����  �������������������� 
���� �����#�$�����%���� �������	�� �$�� �'�����*� �� ���������� ���������� �<�2�+�< �+�:�/ �+�5�;�8 �+�,�=�7�.�+�7�< �3�7 �<�2�/ 
���+�:�9�+�<�2�3�+�7 �0�5�A�;�-�2 �8�0 ���B�/�-�2�8�;�5�8�>�+�4�3�+ ������ �������N������ �����
���� ������������ �;�=�,�;�<�+�7�<�3�+�5�5�A 
�.�3�0�0�/�:�; �0�:�8�6 �8�<�2�/�: �0�8�:�6�;�� �%�2�/ �
�����������
���� �;�-�2�E�6�+ �/�@�2�3�,�3�<�; �<�?�8 �9�/�+�4�;�� �%�2�/ 
�;�-�2�E�6�+ �:�/�9�:�/�;�/�7�<�; �<�2�/ �+�-�<�=�+�5 �0�8�;�;�3�5 �<�:�+�-�/ �<�2�+�< �?�+�; �9�:�8�.�=�-�/�. �,�A �<�2�/ �+�-�<�3�>�3�<�A �8�0 
�6�+�:�3�7�/ �?�8�:�6�;�� ���7 �3�<�; �7�D�<�=�:�/ �+�7�. �0�8�:�6�� �<�2�/ �;�-�2�E�6�+ �+�9�9�:�8�@�3�6�+�<�/�; �<�2�/ �0�8�;�;�3�5 �<�:�+�-�/�; 
�<�2�+�< �:�/�;�/�6�,�5�/ �&���;�2�+�9�/�. �,�=�:�:�8�?�; ���/���1�� ���� ���� �������������#���������� ���������� ���������� �#�� ���� 
���&�%�$���������� � � �� �(�� ���� ��� �#���������� �����
���� � � � � �� ���� �$�����������#�� �I �#�� ���� ���&�%��
�$������������ ������������ �%�2�/ �;�-�2�/�6�+�<�3�- �:�/�9�:�/�;�/�7�<�+�<�3�8�7 �8�0 �<�2�/�;�/ �0�8�:�6�; �3�7 �<�2�/�6�;�/�5�>�/�; 
�;�=�1�1�/�;�<�; �<�2�+�< �6�8�:�/ �5�3�4�/�5�A �0�8�:�6�; �/�>�3�.�/�7�-�3�7�1 �:�/�5�+�<�3�>�/�5�A �;�2�+�5�5�8�?���?�+�<�/�: �/�7�>�3�:�8�7�6�/�7�< 
�6�+�A �,�/ �3�7�>�8�5�>�/�. �������������
�������������������� 

�$ � / � . �3 �6 � / �7 �< �� ���:�/�/�7�3�;�2���1�:�/�A�� �>�/�:�A �0�3�7�/���1�:�+�3�7�/�.�� �-�+�5�-�+�:�/�8�=�;�� �+�5�<�/�:�+�,�5�A �6�3�-�+��
�-�/�8�=�;�� �<�2�3�7���<�+�,�=�5�+�: �;�+�7�.�;�<�8�7�/ �?�3�<�2 �-�8�7�>�8�5�=�<�/ �5�+�6�3�7�+�<�3�8�7�� 

� � � ; � ; � 8 � - �3 �+ �< �3 �8 �7 �� �������������������� �;�9�� 
�  � - � - �= � : � : � / �7 � - � / �� �����! ���!�+�5�/�8�1�/�7�/���� ���$ ���*�=�,�/�:�/�- �	�������� �����$ ���$�9�3�M�;�4�E 

�'�5�+�-�2�A �����	�� ������ �������������#���������# �������
���� �����3�9�+�7�A ���������� ���,�=�7�.�+�7�< �3�7 ���:�/�<�+�-�/�8�=�; 
�+�7�. �!�+�5�/�8�1�/�7�/ �;�/�.�3�6�/�7�<�; �?�3�<�2�3�7 �<�2�/ ���7�7�/�: ���+�:�9�+�<�2�3�+�7 �0�5�A�;�-�2 �:�/�1�3�F�7 �����B�/�-�2�8��
�;�5�8�>�+�4�3�+�� �!�8�5�+�7�.�� ���=�;�<�:�3�+���� 

�'���� � ( �3 �7 � . �3 �7 �1 � ; �< � : �= � - �< �= � : � / �; 

�%�2�/ �.�/�1�:�/�/ �8�0 �?�3�7�.�3�7�1 �3�; �>�+�:�3�+�,�5�/�� �$�8�6�/ �<�A�9�/�; �+�:�/ �+�5�6�8�;�< �;�<�:�+�3�1�2�< �+�7�. �0�/�/�,�5�A 
�-�=�:�>�/�.�� �8�<�2�/�:�; �+�;�;�=�6�/ �+ �6�8�:�/ �;�3�7�=�8�=�; �,�=�< �;�<�3�5�5 �3�:�:�/�1�=�5�+�: �-�8�=�:�;�/ �8�: �+�:�/ �5�8�8�;�/�5�A 
�6�/�+�7�.�/�:�3�7�1�� �$�8�6�/ �<�:�+�-�/�; �;�2�8�? �-�8�6�,�3�7�+�<�3�8�7�; �8�0 �.�3�0�0�/�:�/�7�< �-�8�=�:�;�/�; �<�2�+�< �6�+�A �,�/ 
�:�+�<�2�/�: �-�8�6�9�5�/�@ �+�< �;�8�6�/ �9�8�3�7�<�;�� �(�3�<�2�3�7 �<�2�/ ���7�7�/�: ���+�:�9�+�<�2�3�+�7 �!�+�5�/�8�1�/�7�/�� �<�2�/ 
�0�8�5�5�8�?�3�7�1 �1�/�7�/�:�+ �2�D�>�/ �,�/�/�7 �+�;�;�3�1�7�/�. �<�8 �<�2�3�; �1�:�8�=�9�� ���������
������������ �������%� �� �+�7�. 
�������%� ���� ���
�������
���� ���� �"�&���%�#�����������$�� �������������������
���������� ���J�%�*���������# �+�7�. ����������
���#�� �	�������������������������������� �$������� �� 

������ 



Ichnogenus Aulichnites FENTON and FENTON, 1937 
Type specimen: Aulichnitesparkensis FENTON and FENTON 

Remark: Trail 5 to 10mm wide, commonly strongly curved, consisting 
of two convex ridges, separated by a rather deep medián groove in epirelief. 

Aulichnites parkensis FENTON and FENTON, 1937 
Plate XLII, Fig. 3; Text-fig. 21 

Mater iá l : 4 samples 
Descr ip t ion : Dichotomous trace, 5.5 and 6mm wide, slightly curved, in 

places intersecting at an angle of about 90° (sample 88/6), with a longitudinal 
sharp medián groove that gives the impression of two parallel adjoining strings. 
The traces overlap at their contact points. The traces appear as positive ep-
ireliefs or, if viewed from below, as negatíve hyporeliefs on the bedding planes 
of the sandstones. 

Remark : The animal, probably a gastropod, grazed on the sandy sea-
bottom at certain time intervals, as is obvious from sample No 89/14. The height 
difference between the bedding planes comprising the Aulichnites trace in the 
sandstone is 1 cm for this sample. 

Sediment: Yellowish-grey, fine-to medium-grained, calcareous sandstone, 
bluish in the fresh state. 

Assoc ia t ion : Planolites sp. 
Origin: Crawling and/or grazing trail, most probably made by a gas­

tropod (W. HÄNTZSCHEL, 1975). 
Occur rence: BCS, ICP (Paleogene), Važec locality (88, 89). 

Fig. 21 — Aulichnites parkensis FENTON and FENTON: 1 — Važec (88), CS, facies close to the BCS 
facies (88 6); 2 — Važec (89), CS facies close to the BCS facies, 89 14. 
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Ichnogenus Scolicia DE QUATREFAGES, 1849 
Type specimen: Scolicia prisca DE QUATREFAGES 

Remark : Horizontál bilaterally symmetrical trails of greeat variability, 
long, bandlike; morphology depending on their origin as surface trails or 
internal trails; varied sculpture caused by different methods of burrowing, 
creeping, and removing the sediment; up to about 4 cm wide (W. HÄNTZSCHEL 
1975, p.W. 106). The trails of Scolicia occur, for the most part, on the upper 
surfaces of the sandstone layers. 

Scolicia prisca DE QUATREFAGES 1949 
Plate XLII, Fig. 4; PI. XLIII, Figs. 1, 2; Text-fig. 22 

Mate r iá l : 3 specimens 
Descr ip t ion : Epichnial trilobate furrow. The width of the trace varies 

from 10 to 20 mm. The medián lobe is 4—6 mm wide, the width of the lateral 
fringes varies in places (see the text-figure). The transverse segmentation of the 

Fig. 22 — Scolicia prisca DE QUATREFAGES (la, lb, 2a) and Scolicia piana KSIAŽKIEWICZ (26, 3a 



medián lobe and the lateral fringes is nearly identical. Sample No 146/2 ���
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cylinder is detached from the sóle, one gets a convex burrow on the sóle, with 
a medián sculptureless narrow ridge bordered by two featureless depressions, 
while on the detached cylinder any sculpture is obliterated by welding and 
compaction. In some instances, however, both on the counterpart of the dorsal 
side in the furrow and on the back of the cylinder certain features may be seen 
(M. KSIAŽKIEWICZ, 1977). 

Subphyllochorda laevis KSIAŽKIEWICZ, 1970 
Plate XLIII, Fig. 8, and Plate XLIV, Fig. 6 

Mater iá l : 2 samples 
Descr ip t ion : The lower bedding plané of the sandstone exhibits elon-

gated loosely winding traces developed as a positive hyporelief, 2.5 to 
3.8cmwide, up to 10 mm high. Some traces cross at various levels (see sample 
4/1). Two longitudinal cylindrical ridges bordering the centrál part of the trace 
up to 3 mm wide are not very conspicuous. They are rounded in sample No 69/2. 
The longitudinal division of the trace is not clearly visible for sample No 4/1. 
The trace is 8 mm high and 38 mm wide. 

Sediment : Greenish-grey, fine-grained, lamellar, calcareous, fine-mica­
ceous sandstone. 

Assoc ia t ion : Planolites sp., Punctumichnium parvum, Megagrapton 
tenue, Paleodictyon minimum, P. minutissimum, Saportia striata, Gordia molass­
ica, Helminthoida miocenica, Popradichnium minutum, Liptovichnium dubium. 

Or ig in: Some authors ascribe the origin of the Subphylochorda trace to 
the activity of gastropods (G. H. GÔTZINGER and BECKER, 1932, 1934), others 
believe them to háve been produced by holothurians (B. C. HEEZEN and CH. D. 
HOLLISTER, 1971). Commonly the trace is thought to háve been produced by 
molluscs, however. 

Occur rence: SC, ICP (Eocéne), Dolný Kubín (4), Liptovský Mikuláš 
(69). 

Ichnogenus Taprhelminthopsis SACCO, 1888 
Type specimen: Taprhelminthopsis auricularis SACCO 

Remark : Bilobate trails 1 to 3cm wide, mostly very long, morphology 
varying: more or less straight, freely winding or even meandering with a distinct 
rather large medián furrow 3 to 10mm wide, fiat; lateral ridges may be trans-
versally striated; trails varying in size and reliéf (W. HÄNTZSCHEL, 1975). 
Recently, M. KSIAŽKIEWICZ (1977) has introduced the new generic name Tapr-
helminthoida KSIAŽKIEWICZ 1977 (M. KSIAŽKIEWICZ, 1977) for the meander­
ing forms of Taprhelminthopsis. However, the character, the shape, and the 
appearance of the trace agree with the existing species T. auricularis and T. recta. 
It is advisable, therefore, in the �������	 ���
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trace. For this reason, I continue to hold to the systematic classification accord-
ing to W. HÄNTZSCHEL (1975) who, most probably for the reasons mentioned 
above, abstains from listing the new generic name introduced by M. KsiAŽ-
KiEWicz(1970)in 1970. 

Taprhelminthopsis auricularis SACCO, 1888 
Plate XLIII, Figs 3—7, Plate XLIV, Fig. 4, Plate XLV, Fig. 6; �����������I�.�,�7 �
���� �
�� 
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Fig. 24 — Taprhelminthopsis auricularis SACCO: 1 — Hýbe (79), CS, facies close to the BCS facies; 
2 Jakubovany (76), C, 76/4. 

Orig in : Most probably a gastropod grazing trail. 
Occur rence : The trace of Taprhelminthopsis auricularis occurs in all fa­

cies developments of the Inner Carpathian Paleogene. It is also widely distri-
buted within the Carpathian flysch of Poland (M. KSIAŽKIEWICZ, 1977; P. 
RONIEWICZ and G. �������K�����&�"������ �	���������� 
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of the sea-bottom, the freely moving animal should meander only where the 
layer contained a reduced ammount of food. These questions should be resolved 
already during field work, when observing and studying the fossil traces. 

Sediment : Greenish-grey, fine-grained, calcareous sandstone of thin-
tabular fissility. 
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Type loca l i ty : Liptovský Mikuláš, brickworks (69) 
Type level: CS, ICP, Eocéne. 
Denomina t i on : In compliance with its small size, from the Latin "par-

vus" = small. 
Mater iá l : A sample with three specimens. 
D iagnos is : A spirally coiled traced lem in diameter, 2 to 3mm wide, 

narrowing toward the centre of the spiral. Positive hyporelief, trace height 1 to 
1.5 mm. 

Sediment : Greenish-grey, fine-grained, calcareous, strongly fine-mica-
ceous sandstone of tabular fissility. The sandstone fragment is 4cm thick. 

Assoc ia t ion : Paleodictyon minutissimum, P. strozzii, P. intermedium, 
Planolites sp., Taprhelminthopsis auricularis, Megagrapton tenue. 

Or ig in: A. SEILACHER (1967) interprets the traces as a full burrow. Acc-
ording to J. PH. KERN and J. E. WARME (1974) Spirophycus is a burrow rather 
than a surface trace. Spirophycus is then either a locomotion trail (in most cases) 
or a feeding burrow. The producer might háve been a polychaete, but acorn 
worms may also be taken into account (B. C. HEEZEN and CH. D. HOLLISTER 
1971). 

Occur rence: CS, ICP, Eocéne, Liptovský Mikuláš locality, brickworks 
(69). 

Fig. 26 — Spirophycus minimus n. ichnosp.: Liptov­
ský Mikuláš (69), CS, 69/36. 

VIII. Meander ing s t ruc tu res 

Here are assigned all regularly meandering traces not provided with lateral 
appendages or branches. The meanders of the particular ichnospecies are of 
approximately uniform shape. In some ichnogenera, the meanders are com-
pôsite: they consist of larger first-order meanders composed of smaller second-
order meanders. In the given instance, this group of fossil traces includes Gordia 
EMMONS and Helminthoida SCHAFHÄUTL. 

Ichnogenus Gordia EMMONS, 1844 
Type specimen: Gordia marina EMMONS, 1844 

Remark : Slender, smooth, loosely meandering traces with numerous 
level-crossings are assigned to this type. 
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Gordia molassica (HEER, 1865) 
Plate XLIV, Figs 1, 5, 7; Text-figs 27, 28. 

Mater iá l : 10 specimens 
Descr ip t ion : Cylindrical traces on the lower bedding planes of the 

sandstone (positive hyporelief), irregularly bent, 1.5 to 2 mm wide, up to 10 cm 
long, overlapping one another at a few points (text-figs 27, 28). 

Remark: If only a part of the trace is present on a small sandstone frag­
ment, the trace can be mistaken for that of the genus Helminthoida SCHAF-
HÄUTL. 

Sediment : Greenish-grey, fine-grained, calcareous tabular sandstone. 
Assoc ia t ion : Megagrapton tenue, Paleodictyon intermedium, P. mini­

mum, P. minutissimum, P. strozzii, Saportia striata, Planolites sp., Spirophycus 
minimus n. ichnosp., Taprhelminthopsis auricularis, Subphyllochorda laevis, Hel­
minthoida miocenica, Punctumichnium parvum n. ichnosp., Liptovichnium dub-
ium n. ichnogen. n. ichnosp., Protopaleodictyon submontanum. 

Or ig in: The trace might háve been produced by marine worms. 
Occur rence: C, CS, S, ICP (Eocéne). Localities: Habovka (32), Liptov­

ská Mara (58), Liptovský Mikuláš (69), Vitališovce (71), Dovalovo (82), and 
Bachledová Dolina (115). 

Fig. 27 — Gordia molassica (HEER, 1865): Bachledová (115), C, 115/3. 
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Fig. 28 — Gordia molassica (HEER): 1—5 Liptovský Mikuláš (69), CS, 69/11; 69/16, 69/29, 69/1, 
69/50; 6 — Liptovská Mara (58), CS, 58/10; 7 — Dovalovo (82), C, 82/10; 8 — Liptovská Mara 
(58), CS, 58/18. Gordia marina EMMONS, 9 — Bachledová (115), C, 115/1. 
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Gordia marina EMMONS, 1844 
Text-fig. 28 

Mater iá l : 1 specimen (115/1) 
Descr ip t ion : Cylindrical traces on the lower bedding plané of the sand­

stone (positive hyporelief), 2.5 to 3.5 mm wide, more than 8 cm long, arched in 
various ways, overlapping at some points (Text-fig. 28/9). 

Sediment : Greenish-grey, fine-grained, calcareous tabular sandstone. 
Assoc ia t ion : Taprhelminthopsis sp., Gordia molassica. 
Occur rence: C, ICP (Eocéne). Locality: Bachledová Dolina (115). 

Ichnogenus Helminthoida SCHAFHÄUTL, 1851 
Type specimen: Helminthoida labyrinthica HEER, 1865 

Remark: Cylindrical meandering traces on the lower bedding plané of 
the sandstone (positive hyporelief), 1 to 2 mm wide. The traces are frequently 
interrupted in their courses. 

Helminthoida miocenica Sacco, 1886 
Plate XLV, Fig. 4; Text-fig. 29 

Mater iá l : 6 specimens 
Descr ip t ion : Meandering trace, frequently interrupted in its course, 

1—1.5 mm wide. The individual meanders are 1.5 to 4 cm deep. 
Sediment : Greenish-grey, fine-grained, calcareous sandstone of tabular 

fissility. 
Assoc ia t ion : Paleodictyon intermedium, P. minimum, P. minutissimum, 

P. strozzii, Megagrapton tenue, M. irregulare, Planolites sp., Protopaleodictyon 
submontanum, Gordia molassica, Saportia striata, Punctumichnium parvum 
n. ichnogen. n. ichnosp., Popradichnium minutum, Subphyllochorda laevis, Tap­
rhelminthopsis auricularis, Spirophycus minimus n. ichnosp. 

Or ig in: The trace was probably produced by marine worms. 
Occur rence: C, CS, ICP (Eocéne). Localities: Liptovský Mikuláš (69) 

and Jakubovany (76). 

Helminthoida crassa SCHAFHÄUTL, 1851 
Plate XLV, Figs 1, 2; Text-fig. 29 

Mater iá l : 2 specimens (69/4, 69/13) 
Descr ip t ion : Meandering trace on the lower bedding plané of the sand­

stone, 1.5 to 2 mm wide. The individual meanders are up to 7 cm deep, the 
course of the trace is interrupted at a few points. 

Sediment: Greenish-grey, fine-grained, calcareous sandstone of tabular 
fissility. 
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Fig. 29 - Helminthoida miocenica SACCO Liptovský Mikuláš (69), CS. 1 — 69/20, 2 — 69/13, 3 
69/4, 4 69/39, 5 — 69/43. Helminthoida crassa SCHAFHÄUTL: Liptovský Mikuláš (69), CS. 

Assoc ia t ion : The samé as with the species Helminthoida miocenica. 
Occur rence: CS, ICP (Eocéne). Liptovský Mikuláš locality (69). 

IX. Branched winding and meander ing s t ruc tu res 

Here are grouped freely winding and meandering strings provided with more or 
less long lateral branches or appendages. In some types the meandering is fairly 
close and the lateral branches approach or reach the neighbouring main string, 
thus forming an incomplete network. In this way, some types grouped here form 
an intermediate link between the winding and meandering structures and the 
true networks (M. KSIAŽKIEWICZ, 1977). This group of fossil traces includes 
Belorhaphe FUCHS and Protopaleodictyon KSIAŽKIEWICZ. 
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Ichnogenus Belorhaphe FUCHS, 1895 
Type specimen: Belorhaphe zickzack (HEER, 1876). 

Remark: Small triangular meanders with short appendages on the api-
ces. 

Belorhaphe zickzack (HEER, 1876) 
Plate XLV, Figs 3, 5; Plate XLVI, Figs 1, 2, 3; Text-fig. 30 

Mater iá l : 14 specimens 
Descr ip t ion : In the materiál collected, šuch meanders in well-developed 

specimens are aligned in first-order meanders of variable shape: some are 
relatively narrow, others are low and broad. The first-order triangular meanders 
are usually 5—6 mm high and 6—7 mm wide at the base with an apical angle of 
about 70°. The apical juncture of the arms of the triangular meanders is 
sometimes rounded in many specimens (see Text-fig. 30). The inner side of the 
juncture is always rounder than the outer one. The width of the string is about 
1.5 mm. 

In several specimens, the string suddenly ceases meandering at the termina­
tion of the trace and continues in a straight Hne to 2—5 cm dištance (see 
Text-fig. 30/1,3,5). Samples No 74/16 and 74/24 (Text-fig. 30/5,1) exhibit, at 
some points, only šuch straight or slightly winding traces that are also assigned 
to the trace of Belorhaphe zickzack. In places, only sections of the trace, mostly 
forming a sinusoidal meander, occur between the sharply meandering traces. In 
sample No 74/28 (Liptovský Ondrej), two traces exhibit a straight 5 mm long 
appendage in the meander bend (Fig. 30/6). Other specimens háve shown that 
the meander bends into an are when the trace changes its course and that the 
trace continues at an angle shifted by about 100—110°. 

Remark : The straight or slightly winding Belorhaphe trace, unless in asso­
ciation with the typical Belorhaphe trace, could easily be considered a part of 
an other trace of the samé cylindrical appearance. To avoid errors, only whole 
and complete typical specimens should be determined. 

Sediment : Greenish-grey, very fine-grained calcareous thin-tabular lami-
nated sandstone. 

Assoc ia t ion : Agrichnium incompositum, Cumulusichnium incertum, Pun-
ctumichniumparvum n.sp., P. médium n.sp., Popradichnium minutum, Godulaich-
nium tenue, Planolites sp., Taprhelminthopsis auricularis. 

Or ig in: The trace is of cylindrical shape in several cases. It also crosses 
flute casts. This suggests that it is postdepositional (M. KSIAŽKIEWICZ, 1970, J. 
PH. KERN and J. E. WARME, 1974). 

Belorhaphe fabregae (AZPEITIA, 1933) 
Text-fig. 30/8 

Mater iá l : 1 specimen 
Descr ip t ion : The trace slightly difiers from that of Belorhaphe zickzack. 
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The triangular meanders are correspondingly larger. The apical appendages are 
usually small or poorly developed; the juncture of the arms is often provided 
with a tubercule. Some of the apical bends are sinusoidal and their inner side is 
round. In some specimens the meanders are not triangular but trapezoidal. The 
width of the string of the trace attains up to 3 mm at some points. In one 
instance, the appendage in the meander bend is 2.5 cm long, its course is 
sinusoidal and it terminates with a small nose (Fig. 30/8). 

Sediment : Greenish-grey, fine-grained, calcareous tabular sandstone. 
Assoc ia t ion : Planolites sp., Punctumichnium parvum n.sp., P. médium 

n.sp., Popradichnium minutum. 
Occur rence : C, ICP (Eocéne), Vitanová locality (41). 

Ichnogenus Protopaleodictyon KSIAŽKIEWICZ, 1958 
Type specimen: Protopaleodictyon incompositum KSIAŽKIEWICZ, 1970 

Remark : Hypichnial more or less regular meanders with one or two 
appendages usually branching from the apex of the meanders. This term was 
proposed by M. KSIAŽKIEWICZ (1958), because the trace occurs in the form of 
in incomplete network in many cases (M. KSIAŽKIEWICZ, 1977, p. 174). 

Protopaleodictyon minutum KSIAŽKIEWICZ, 1977 

Mater iá l : 1 specimen 
Descr ip t ion : Sinuous meanders with short appendages and small tuber-

cules on the apices. The string is about 1 mm wide and very low. The meanders 
are composite. 

Sediment : Greenish-grey, fine-grained, calcareous sandstone of lamellar 
fissibility. 

Assoc ia t ion : Paleodictyon intermedium, P. minimum, Taprhelminthopsis 
auricularis, Popradichnium minutum, Gordia sp., Planolites sp., Punctumichnium 
parvum ichnogen n., sp. n., Helminthoida miocenica. 

Or ig in: The trace was probably produced by small marine worms. 
Occur rence: C, ICP (Eocéne), Jakubovany locality (76). 

Protopaleodictyon submontanum AZPEITIA, 1933 

Mater iá l : 2 samples 
Desc ip t ion : Hypichnial string- or thread-sized casts and full burrows, 

irregularly winding and meandering, branching mostly at the apical bends of the 
meanders. The width of the string varies from 1.5 to 2.5 mm. The meandering 
is irregular. 

Sediment : Grey, fine-grained, calcareous lamellar sandstone. 
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Assoc ia t ion : Planolites sp., Megagrapton tenue, M. irregulare, Helmint­
hoida miocenica, Gordia molassica, Paleodictyon minimum, P. minutissimum, 
P. intermedium, P. strozzii, Saportia striata, Subphyllochorda laevis, Popradich­
nium minutum, Punctumichnium parvum ichnogen. n. sp. n., Liptovichnium 
dubium ichnogen. n. sp. n. 

Occur rence: CS, ICP (Eocéne), Liptovský Mikuláš locality (69). 

X. Ne tworks 

This group includes traces in the form of more or less complete nets with straight 
or almost straight strings. Here belong the fossil traces Paleodictyon MENEGHI-
NI and Megagrapton KSIAŽKIEWICZ. 

Ichnogenus Paleodictyon MENEGHINI, 1850 
Type specimen: Paleodictyon strozzii MENEGHINI 

Remark : The classification of Paleodictyon is based on the size of the 
meshes, the thickness of the bordering riblets, and the regularity of the meshes. 
The last feature seems to depend mainly on the character of the underface: on 
even, flat soles the meshes are on the whole more regular. A detailed analysis of 
the views on the origin and classification of these fossil traces has been made by 
M. KSIAŽKIEWICZ (1977) and, therefore, I refer the reader to his paper. 

Paleodictyon strozzii MENEGHINI, 1851 
Plate XL, Fig. 5 

Mater iá l : 1 specimen (69/59) 
Descr ip t ion : The largest diameter varies between 2.5—3mm. The bor­

dering riblets are 0.3 to 0.8 mm wide, mostly 0.4—0.6 mm. The meshes are 
roughly hexagonal. The nets are of moderate size, the largest about 2.5 cm2 in 
area. 

Remark : The originál definition of this type (G. MENEGHINI, 1851) is 
not very precise. In addition, the specimen illustrated by D. G. PERUZZI (1881) 
does not exactly correspond to the description of G. MENEGHINI (1851), as 
pointed out by VIALOV and GOLEV (1965). Specimen No 69/59 corresponds well 
to the mesh size of PERUZZI'S figúre. 

Sediment : Greenish-grey, fine-grained calcareous sandstone of tabular 
fissility. 

Assoc ia t ion : The trace of Saportia striata was found in close vicinity to 
the fossil trace of Paleodictyon strozzii. 

Or ig in: Recently, the origin of Paleodictyon has been interpreted as a 
trace produced by small marine worms. 

Occur rence: CS, ICP (Eocéne), Liptovský Mikuláš, brickworks (69). 
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Paleodictyon minutissimum KSIAŽKIEWICZ, 1970 
PlateXLVII, Figs 1, 3, 4. 

Mate r iá l : 6 specimens 
Descr ip t ion : The riblets are 0.3 to 0.5mm wide, about 0.1 to 0.2mm 

high. The meshes are roughly hexagonal. Their maximum diameter varies 
between 0.8 to 1.2 mm. 

Sediment : Greenish-grey, very fine-grained, fine-micaceous, calcareous, 
lamellar sandstones to siltstones, with blueish-grey patina on the lower bedding 
plané. 

Assoc ia t ion : Planolites sp., Megagrapton tenue, Paleodictyon minimum, 
P. médium, Protopaleodictyon submontanum, Helminthoida miocenica, Gordia 
molassica, Popradichnium minutum, Subphyllochorda laevis. 

Occur rence : C, CS, ICP (Eocéne), in one instance (Važec locality, 89) in 
the sediment immediately overlying the basal clastic sediments. Localities: 
Liptovský Mikuláš (69), Dovalovo (82), and Važec (89). 

Paleodictyon minimum SACCO, 1888 
Plate XLVI, Figs 4, 6; Plate XLVII, Figs 2, 4, 7; Plate XLVIII, Fig. 2 

Mater iá l : 18 specimens 
Descr ip t ion : The meshes are 1.5—2mm long, the riblets are 0.3 to 

0.6 mm wide, about 0.3 mm high. The meshes are fairly regular, for the most 
part hexagonal. 

Sediment : Greenish-grey, very fine-grained, calcareous, finemicaceous 
sandstones of lamellar fissility, with blueish-grey patina on the lower bedding 
plané. 

Assoc ia t ion : Planolites sp., Paleodictyon minutissimum, P. intermedium, 
P. strozzii, Gordia molassica, Megagrapton tenue, Popradichnium minutum, P. 
erraticum. 

Occur rence: C, CS, ICP (Eocéne). Localities: Liptovský Mikuláš (69), 
Jakubovany (76), Dovalovo (82), Podbanské (83), Važec (91,92), Rakúsy (212). 

Fig. 31 — Schéme of the species sequence of the genus Paleodictyon MENEGHINI, 1850 in grey, 
laminated, fine-grained calcareous sandstone in the highway cut 500 m north of the village of 
Dovalovo (82): a — Paleodictyon minutissimum, b — P. minimum, c — P. intermedium, v — bedding 
plané, x 1. 
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Paleodictyon intermedium KSIAŽKIEWICZ, 1970 
Plate X. Fig. 5; Plate XI, Fig. 5 

Mater iá l : 5 specimens 
Descr ip t ion : The width of the bordering riblets ranges from 0.7 to 

1.0 mm. The length of the meshes varies between 2 ^ 3 mm. The shape of the 
meshes is very regular, most of them are hexagonal. The size of the network 
decreases or increases at some points in sample No 69/36 (Liptovský Mikuláš). 

Sediment : Greenish-grey, very fine-grained, fine micaceous lamellar 
sandstones, often with blueish-grey patina on the lower bedding plané. 

Assoc ia t ion : Planolites sp., Paleodictyon minutissimum, P. minimum, 
Helminthoida molassica, Megagrapton tenue, Gordia molassica, Punctumichnium 
minimumn. ichnog. n. sp., Liptovichnium dubium n. ichnogen n. sp., Saportia sp., 
Popradichnium minutum. Subphyllochorda laevis. 

Occur rence: C, CS, ICP (Eocéne). At Važec locality (89), Paleodictyon 
intermedium was found in the sediment immediately overlying the basal clastic 
sediments. Localities: Liptovský Mikuláš (69), Jakubovany (76), Dovalovo 
(82). 

Paleodictyon regular e SACCO, 1886 
Plate XLVIH, Fig. 1; Text-fig. 32/2 

Mater iá l : 1 specimen 
Descr ip t ion : In sample No 98/6 (Važec), the network is relatively ir-

regular, it is hexagonal only in one �=�!�1�% ���.�-�+�6 �! �1�,�!�+�+ �!�0�%�! �.�& �2�(�% �-�%�2�5�.�0�* �.�- �2�(�% 
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Sediment : Greenish-grey, fine-grained, calcareous lamellar sandstone. 
Assoc ia t ion : Planolites sp., Spirophycus minimus n.sp., Taprhelminthop-

sis auricularis, Megagrapton tenue, Paleodictyon minutissimum, P. intermedium, 
Eulalites obscurus, Arenicolites sp., Aulichnites parkensis. 

Occur rence: CS, ICP (Eocéne), sediments immediately overlying the 
basal clastic sediments, Važec locality (89). 

Paleodictyon majus MENEGHINI, 1851 
Plate XLVII, Fig. 6; Text-fig. 32/1 

Mater iá l : 1 specimen 
Descr ip t ion : The width of the bordering riblets is 1 to 1.5 mm. The size 

of the meshes varies, but most of them are longer than 9mm. The largest 
network covers an area of about 30cm2 (sample 85/2, Dovalovo locality). 

Sediment : Greenish-grey, fine-grained, calcareous sandstone of lamellar 
fissility. 

Assoc ia t ion : Planolites sp., Popradichnium erraticum, P. minutum n.sp., 
Subphyllochorda laevis, Scolicia prisca, S. piana, Merostomichnites beecheri, 
Taprhelminthopsis auricularis, Punctumichnium minutum n. ichnogen. n. sp.. 

Occurrence: C, ICP (Eocéne), Dovalovo locality (85). 

Ichnogenus Megagrapton KSÎ ŽKIEWICZ, 1968 
Type specimen: Megagrapton irregulare KSIAŽKIEWICZ, 1968 

Diagnos is : Hypichnial straight or slightly curved burrow, string-sized, 
branching at approximately right angles and forming nets composed of irr-
egular, not always closed polygons (M. KSI*ŽKIEWICZ, 1968). 

Megagrapton irregulare KSI*ŽKIEWICZ, 1968 
Text-fig. 33/5 

Mater iá l : 3 specimens 
Descr ip t ion : Light greenish-grey burrows 1.5 to 2mm in diameter 

forming irregular closed polygons were found on the bedding plané of the 
yellowish sandstone. The angles included by the burrows vary in size. 

Sediment : Yellowish-grey, fine-grained, calcareous tabular sandstones. 
As compared to the host rock, the burrows of Megagrapton irregulare markedly 
differ in colour. 

Assoc ia t ion : Planolites sp., Thalassinoides sp., Calixichnium häntzscheli, 
Eulalites obscurus. 

Or ig in: The evidently cylindrical form and intersection of sedimentary 
structures suggest a post-depositional origin. The abrupt breaks in the string 
may háve been formed when the animal left the interface and descended into the 
clay (M. KSIAŽKIEWICZ, 1977, p. 185). 
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Occurrence: BCS, ICP (Eocéne) — locality: quarry near the community 
of Hýbe (79), and CS — Liptovský Mikuláš locality (69) where the fossil trace 
is developed as a positive hyporelief. 

Megagrapton tenue KSI^ŽKIEWICZ, 1968 
Text-fig. 33/1-4 

Mater iá l : 5 specimens 
Descr ip t ion : Parts of irregular polygons appearing as a positive hy­

porelief on the lower bedding plané of the sandstone. The width of the burrows 
ranges from 1 to 1.5 mm. The burrows of the polygón include varying angles, 
up to 90° at some points, similarly as has been noted for the trace of Megagrap­
ton irregulare. 

Sediment: Greenish-grey, fine-grained, calcareous lamellar sandstone. 
Localities: Liptovský Mikuláš (69) and Dovalovo (85). 

Assoc ia t ion : Helminthoida miocenica, Planolites sp., Paleodictyon inter-

Fig. 33 - Megagrapton tenue K.SI*ŽKIEWICZ: 1—3 Liptovský Mikuláš (69), CS. 1 - 69/26, 2 
68/26, 3 — 69/35, 4 — Dovalovo (85), C, 85/1. Megagrapton irregulare KSIAŽKIEWICZ: 5 — Hýbe 
(79), BSC, 79/17. 
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médium, P. minimum, P. minutissimum, Megagrapton irregulare, Gordia molass-
ica, Punctumichnium n.ichnogen. n.sp., Liptovkhnium dubium n.ichnogen. 
n. sp. Saportia striata, Subphyllochorda laevis, Merostomichnites beecheri, Scoli-
cia prisca, S. piana, Taprhelminthopsis auricularis. 

Occur rence: C. CS, ICP (Eocéne) — Liptovský Mikuláš (69) and Dova­
lovo (85) localities, and BSC — Važec locality (89). 

XI. Body fossi ls 

The problematic fossil remains that W. HÄNTZSCHEL (1975) assigned to the 
group of "Body fossils" with uncertain classification were included by me into 
this group, namely Eulalites PLICKA and Carpatia �������<�������� 
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tions of elliptic mounds leading into the string at the extremities of the forms, 
as can be seen from the holotype specimen illustrated on the Plate and from the 
text-figure (see M. PLICKA, 1986), and from text-fig. 34 of the paper presented 
(sampleNo90/l). 

Remark: A striking three-dimensional spatial arrangement of the organic 
remains can be noted under the binocular microscope. The lighter in colour and 
finer sandy substance markedly differs from the host rock and forms a film of 
several tenths of millimetres on the lower bedding plané of the sandstone. 

Sediment : Grey, fine- to médium- grained, calcareous sandstone. 
Assoc ia t ion : Planolites sp., Cosmorhaphe sinuosa, Agrichnium incom-

positum, Subphyllochorda laevis. Planolites sp., and Nummulites sp. were deter-
mined in the Eocéne beds of the Inner Carpathian Paleogene, the other associa-
tions belong to the Paleocene of the ���������H �7�*�6�.�*�F �3�+ �7�8�6�&�8�& �3�+ �8�-�* ���&�,�9�6�& �2�&�4�4�*�� 
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ing a flysch facies, 4) the Biely Potok Formation composed of a flysch facies with 
absolutely dominánt sandstones. A particular lithostratigraphic unit is represen-
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Agrichnium incompositum 

Arenicolites sp. 

Aulichnites parkensis 

Belorhaphe fabregae 

Belorhaphe zickzack 

Buthotrephis sp. 

Calixichnium häntzscheli 

Capodistria vettersi 

Carpatia tubiformis 

Cumulusichnium incertum 

Eulalites obscurus 

Godulaichnium tenue 

Gordia marina 

Gordia molassica 

Gyrichnites sp. 

Helminthoida miocenica 

Helminthoida crassa 

Chondrites aequalis 

Liptovichnium dubium 

Megagrapton irregulare 

Megagrapton tenue 

Merostomichnites beecheri 

Paleodictyon intermedium 

Paleodictyon majus 

Paleodictyon minimum 

Paleodictyon minutissimum 

Paleodictyon regulare 

Paleodictyon strozzii 

Planolites sp. 

Popradichnium erraticum 

Popradichnium minutum 

Protopaleodictyon minutum 

Table I 

BCS CS sc 
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Protopaleodictyon submontanum 

Punctumichnium médium 

Punctumichnium parvum 

Saportia striata 

Scolicia piana 

BCS 

Scolicia prisca 

Spirophycus minimus 

Subphyllochorda laevis 

Taprhelminthopsis auricularis 

Taprhelminthopsis maeandriformis 

Thalassionoides sp. 

Zoophycos circinnatus 

CS sc 

contradiction in how to understand the notion of "Zoophycos facies". The 
claystone facies of the Paleogene beds that had gradually developed from this 
basal transgressive facies, as reported by R. MARSCHALKO (1981), compnses 
fossil traces in the close vicinity (in the cover) that háve been reported from deep 
sedimentary environment (e.g. Paleodictyon sp.). The flysch facies of the Sanš 
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of Dolný Kubín, almost lack fossil traces (claystone facies, the area between the 
villages of Malatiná-Vitanová-Ždiar). Although lithologically identical Paleo­
gene facies are developed in the north and south areas near the belt of basal 
clastic sediments, the presence or absence of fossil traces in the sediments seems 
to be due to other effects (oxygenation, chemism, currents, etc). At Pribiš 
locality a stratigraphic sequence exceeding 70 m in thickness was investigated 
and revealed abundant flute casts throughout the profile, but no fossil traces. 
The evolution of the animals on the seabottom could háve been influenced by 
the mentioned effects, even if the latter should not be considered the decisive 
factors. 

When comparing the evolution of trace fossils in the beds of the Inner 
Carpathian Paleogene and the Outer Carpathian flysch in Czechoslovakia (the 
trace fossils from the latter región are under study at the present time) with the 
evolution in Poland (M. KSIAŽKIEWICZ, 1977), we arrive at a very important 
discovery: it is only in the región of the Inner Carpathian Paleogene that the 
marginal flysch facies (basal clastic sediments) has been found to comprise 
typical trace fossils indicating shallow-water environment, namely Thalassi­
noides sp. and Arenicolites sp. In addition, the new-determined fossil trace of 
Calixichnium häntzscheli, can be thought to be another member of the gamut of 
this ichnofacies. For comparison: traces of Thalassinoides háve also been found 
in the sediments of the Mulussa Formation (calcareous dolomites, Upper 
Triassic) and Digma Formation (limestones to marlstones, Cretaceous, imm-
ediately underlying the basal Paleogene conglomerates of the Ummer Radhuma 
Formation) in the western part of the Ga'ar depression in Iraq where shallow-
-water environment is evident (M. PLICKA, 1980). The occurrence of Thalassi­
noides traces in beds immediately underlying the basal Paleogene conglomerates 
in Iraq is a certain analogy to the presence of these traces in the Inner Car­
pathian Paleogene in Czechoslovakia. 

The following important fact should be mentioned in conclusion. After the 
studies of traces fossils in the Paleogene formations of Central Slovakia were 
terminated and the paper written, this región was found to be the only suitable 
to begin studies of this kind in a large areál unit. In this región it was possible 
to proceed from the marginal shallow-water facies of basal sediments the 
importance of which exceedingly increases at the present time. This is because 
recent geophysical deep seismic surveying throughout the Carpathian flysch 
zóne has shown that the division into an Outer and an Inner Carpathian flysch 
belt loses its importance from the genetical point of view (personál communica-
tion, RNDr. ���� ���������
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Hranici študovaného území tvorí na SZ a SV bradlové pásmo, na S je omezeno štátni hranici 
s Polskem. Jižní hranici je mezozoikum Nízkych Tater a neogén v. Slovenska. V prostom s. od 
Vysokých Tater navazují na naše území poistí autori R. RONIEWICZ -G. �
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Vysvetl ivky k obrázkúm 

Obr. 1 Vymezení oblasti studia fosilnich stop ve vnitrokarpatském paleogénu na Slovensku. 
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Obr. 29 Helminthoida miocenica SACCO: Liptovský Mikuláš (69), CS. 1 — 69/20; 2 — 69/13; 3 
— 69/4; 4 — 69/39; 5 — 69/43. Helminthoida crassa SCHAFTHÄUTEL: Liptovský Mikuláš (69), CSc. 

Obr. 30 Belorhaphe zickzack (HEER): Liptovský Ondrej (74), C. 1 — 74/24; 2 — 74/27; 4 — 74/8; 
5 — 74/16; 6 — 74/28; Liptovská Mara (58), CS; 3 — 58/9; 7 — 58/3. Belorhaphe fabregae 
(AZPEITIA): Vitanová (41), C; 8 — 41/2. 

Obr. 31 Schéma sledu druhú rodu Paleodictyon MENEGHINI, 1850 v šedém, laminovaném jemnozm-
ném, vápnitém pískovci v zárezu dálnice 500 m s. od obce Dovalovo (82). a — Paleodictyon 
minutissimum; b — P. minimum; c — P. intermedium; v — vrstevní špára, x 1. 

Obr. 32 Paleodictyon majus MENEGHINI: 1 — Dovalovo (85), C, 85/2; 2 — Paleodictyon regulare 
SACCO: Važec (89), CS v tesné blízkosti vývoje BCS, 89/6. 

Obr. 33 Megagrapton tenue KSIAŽKIEWICZ: 1—3 Liptovský Mikuláš (69), CS; 1 — 69/26; 2 — 68/26; 
3 — 69/35; 4 — Dovalovo (85), C, 85/1. Megagraption irregulare KSIAŽKIEWICZ; 5 — Hýbe (79), 
BCS, 79/17. 

Obr. 34 Eulalites obscurus �������D������ � �#�B�'�% ���������� ���� �6 �4�'�3�/�; �$�.�<�9�-�0�3�4�+ �6�C�6�0�,�' ������ ������ �������D������ �	�������� 
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Plate XL 
1 Merostomichnium beetheri PACKARD, Dovalovo (85), C, 85/11 b. 
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Plate XLVI 
1 Belorhaphe zickzack (HEER), Liptovská Mara (58), CS, 58/3, x 0,5. 
2 Belorhaphe zickzack (HERR), Liptovská Mara (58), CS, 58/3. 
3 Belorhaphe zickzack (HEER), Liptovský Ondrej (74), C, 74/26. 
4 Paleodictyon minimum SACCO, PodbanskÄP (83), C, 83/4. 
5 Paleodictyon intermedium KSIAŽKIEWICZ, Liptovský Mikuláš, brick-factory (69), C, 69/36, x 1,2. 
6 Paleodictyon minimum SACCO, Dovalovo (82), C, 82/5, x 0,4. 

Plate XLVII 
1 Paleodictyon minutissimum KSIAŽKIEWICZ, Liptovský Mikuláš, brick-factory (69), C, 69/34 a 
x 2,5. 
2 Paleodictyon minimum SACCO, Dovalovo Važec (91), CS, 91/1, x 1. 
3 Paleodictyon minutissimum KSIAŽKIEWICZ, Liptovský Mikuláš, brick-factory, (69), C, 69/34 b 
x 2,5. 
4 Paleodictyon minimum SACCO, (82), C, 82/3. 
5 Paleodictyon intermedium KSIAZKIEWICZ, Liptovský Mikuláš, brick-factory (69), C, 69/8, x 1. 
6 Paleodictyon majus MENEGHINI, Dovalovo (85), C, 85/2, x 0,6. 
7 Paleodictyon minimum SACCO, Liptovský Mikuláš, brick-factory (69), C, 69/46. 

Plate XLVIII 
1 Paleodictyon regulare SACCO, Važec (89), CS, near BCS, 89/6. 
2 Paleodictyon mimimum SACCO, Važec (91), CS. 91/1. 
3 Eulalites obscurus �������%������ �����$���� ���
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